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PEPTIDE PARATHYROID HORMONE ANALOGS

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a divisional of co-pending U.S.
patent application Ser. No. 09/228,990, filed Jan. 12, 1999,
which application 1s, 1n turn, a continuation of International
Patent Application No. PCT/US98/09843, filed May 13,
1998, which claims benefit of U.S. Ser. No. 60/046,742 filed
May 14, 1997, now abandoned.

TECHNICAL FIELD

10002] This invention is directed to compounds and their
preparation, to pharmaceutical compositions containing the
compounds and to their use in the treatment of physiological
conditions capable of being modulated by agonist or antago-
nist activity on parathyroid hormone receptors. More par-
ticularly, this invention 1s directed to peptide parathyroid
hormone analogs and peptide parathyroid hormone related
protein analogs.

BACKGROUND OF THE INVENTION

[0003] Human parathyroid hormone (hPTH) is an 84
amino acid protein which 1s a major regulator of calcium
homeostasis. Parathyroid hormone-related protein (hPTHrP)
1s a 139 to 171 amino acid protein with N-terminal homol-
ogy to hPTH. The N-terminal fragments of hPTH and
hPTHTrP, particularly those consisting of amino acids 1-34,
retain the full biological activity of the parent hormone.

[0004] hPTH(1-34) has
SCJUCNCC!

[0005] Ser-Val-Ser-Glu-Ile-Gln-Leu-Met-His-Asn-
Leu-Gly-Lys-His-Leu-Asn-Ser-Met-Glu-Arg-Val-
Glu-Trp-Leu-Arg-Lys-Lys-Leu-Gln-Asp-Val-His-
Asn-Phe. (SEQ ID NO: 1)

[0006] hPTHrP has the following amino acid sequence:

[0007] Ala-Val-Ser-Glu-His-Gln-Leu-Leu-His-Asp-
Lys-Gly-Lys-Ser-Ile-Gln-Asp-Leu-Arg-Arg-Arg-
Phe-Phe-Leu-His-His-Leu-lIle-Ala-Glu-Ile-His-Thr-
Ala. (SEQ ID NO: 2)

[0008] The biological activity of hPTH 1s reflected 1n the
activation of two secondary messenger systems: G-protein
coupled adenylyl cyclase (AC) and G-protein coupled and
uncoupled protein kinase C (PKC) activity. The N-terminal
fragments hPTH(1-34)OH and hPTH(I-31)NH,, have been
demonstrated to be anabolic with respect to bone formation
in humans and ovariectomized rats, respectively. This
increase 1n bone growth has been demonstrated to be
coupled with stimulation of adenylyl cyclase activity. Ana-
logs of these N-terminal fragments have significant thera-
peutic potential for the treatment of physiological conditions
associlated with bone cell calcium regulation including
hypocalcemia; osteoporosis; osteopenia; and disorders asso-
ciated with osteoporosis and osteopenia such as hyperpar-
athyroidism, hypoparathyroidismn, and Cushings syn-
drome; glucocorticoid- and 1mmunosuppressant-induced
osteopaenia; and bone fracture and bone refracture repair.

[0009] It has also been established that deletion of up to
six amino acid residues from the N-terminus of hPTH(1-34)
markedly decreases the resulting analog’s ability to stimu-

the {following amino acid
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late adenylyl cyclase while having little effect on receptor
binding. Thus, analogs of hPTH(1-34) truncated by up to six
amino acid residues at the N-terminus i1nhibit the action of
PTH and are useful 1n the treatment of disorders character-
1zed by an excess of PTH such as hyperparathyrodism and
hyperparathyrodism-related hypercalcernia crisis, hypercal-
cemia of malignancy, renal failure and hypertension.

[0010] Acyclic analogs of hPTH(1-27) to (1-34) are dis-
closed mmn U.S. Pat. No. 4,086,196. Acyclic analogs of
hPTH(1-34) and hPTHrP (1-34) are disclosed in U.S. Pat.
No. 5,589,452.[Nle®, Nle'®, Tyr>*, or Phe’*]ThPTH(1-34) are
disclosed in U.S. Pat. No. 4,656,250. [Nle®, Nle*®, Tyr>"]
hPTH(1-34) and N-truncated derivatives thereof are dis-
closed in U.S. Pat. Nos. 4,771,124 and 4,423,037. Other
acyclic analogs of PTH(1-34) are disclosed in U.S. Pat. Nos.
5,723,577 and 5,434,246, WO 97/02834, EPA 561 412-Al,
EPA 747 &17-A2, WO0-94/02510, WO09603437, and
WO09511988-A1. Analogs of hPTH(1-28)NH, to hPTH(1-
31)NH, and [Leu27]hPTH(1-28)NH, to [Leu27 |hPTH(1-
33)NH,, are described in U.S. Pat. No. 5,556,940. Acyclic
antagonists of the PTH receptor including N-terminally-
truncated analogs of PTH are disclosed mn U.S. Pat. Nos.

5,446,130, 5,229,489, 4,771,124 and 4,423,037.

[0011] Cyclic and bicyclic analogs of hPTH and hPTHrP
have been disclosed. Cyclo(Lyszs-Asp > )[Leu27]hPTH(1-
34)NH, and cyclo(Lys”’-Asp> )hPTH(1-34)NH, are dis-
closed in U.S. Pat. No. 5,556,940. Cyclo(Lys*°-Asp’")
[Leu”’1hPTH(1-31)NH,, cyclo(Glu®*-Lys>®) [Leu”’ ThPTH(
1-31)NH,, and cyclo(Lys*’-Asp>”)hPTH(1-31)NH,, are
described by Barbier, et al., J. Med. Chem. 1997, 40, 1373.
Monocyclic and bicyclic derivatives of hPTH(1-34) or
hPTHrP(1-34) are disclosed in patent documents WO
96/40193, DE19508672-A1, and by A. Bisello, et al., 1
Biochemistry 1997, 36,  3293. Cyclo(Lys*-
Asp YhPTHrP(7-34)NH,,, a potent antagonist of the PTH
receptor, 15 disclosed by M. Chorev, et al., Biochemistry
1991, 30, 5698. Also, Kanmera, et al., has described a series
of amide-containing analogs of hPTHrP, Pepiide Chemistry
1993: Okada, Y., ed.; Protein Research Foundation, Osaka,
1994, 321-324.”

SUMMARY OF THE INVENTION

[0012] This invention is directed to a cyclic peptide com-
pound of formula I

X-A10-A11-A10-A13-A 4 Ay s5-Ag g Ay 7 Agg-AlD-A20-
As1-Arsr-Ans-Any-A25-Asg-AsyrY

[0013] or a pharmaceutically acceptable salt or prodrug
thereof wherein

[0014] X 1s selected from the group consisting of

[0015] (a) Ri-Ag-A-As-Az-Ay-As-Ag-Aq-Ag-
AQA':
[0016]  (b) Ry.-As-Ag-As-As-Ag-Ar-Ag-AgA-,

[0017]
[0018]
[0019]
[0020]
[0021]
[0022]

(©) Rip-As-A-As-Ag-As-Ag-AgA-,
(d) Ry -Au-As-Ag-As-Ag-AgA-,
(€) Ry -As-Ag-As-Ag-AgA-,

(D Ry -Ag-As-Ag-AgA-,

(8) Ri,-A-Ag-AG A,

(h) R, ,-Ag-AgA-,
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[0023] (1) R,,-A,-, and
[0024] () Ry,;
[0025] Y is selected from the group consisting of
[0026] (a) -R;,
[0027] (b) -As5-R,,
[0028]  (c) -A.s-Aso-Rs,
[0029] (d) -Asg-Aso-Ass-Rs,
[0030]  (e) -Ayg-Aso-Aso-Asi-Rs,
[0031] (1) -Azs-Ase-Ase-Aszi-Ass-Rs,
[0032] (2) -A,s-Aso-Asq-As-Ass-Ass-Rs, and
[0033] (h) -Asg-Asg-Aso-Asi-Ass-Ass-As,-Ry;
[0034] R, 1s H, alkyl, aralkyl or —COR.,;

0035] R.. 1s R, or a eroup of formula
_ 1b la g p

R- I‘{g O
Rg /]\/ N OT
A
H Ro
R- O
R¢
~~ N / ;
H Rig Ri1

[0036] R, is alkyl, alkenyl, alkynyl, aryl or aralkyl;

[0037] R, 1s a group of formula A;;-OR, or A,--
NR4Rs;

[0038] R, and R; are independently H or lower alkyl,
[0039] R, and R, are independently H or alkyl;
10040] R, is alkyl;

[0041] R, is H, alkyl or COR.;

[0042] R, is H or halogen;

[0043] R, 1s alkyl or aralkyl;

[0044] m 1s 1, 2 or 3;

[0045] n 1s 3 or 4;

[0046] A, is absent or a peptide of from one to six
amino acid residues;

[0047] A, is Ser, Ala, Gly or D-Pro, or an equivalent
amino acid thereof;

[0048] A, is Ala, Val or Gly, or an equivalent amino
acid thereof;

[0049] A, 1s Ala, Ser, Gly or D-Pro, or an equivalent
amino acid thereof;

[0050] A_is Glu, Ala or Gly, or an equivalent amino
acid thereof;

[0051] A; 1s Ile, His, Ala or Gly, or an equivalent
amino acid thereof;
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[0052] A, is Ala, Gln, Gly or D-Pro, or an equivalent
amino acid thereof;

[0053] A, 1s Ala, Leu, Gly, or an equivalent amino
acid thereof;

[0054] A, is Leu, Nle, Gly or D-Pro, or an equivalent
amino acid thereof;

[0055] A, is His, Ala, D-Pro or Gly, or an equivalent
amino acid thereof;

[0056] A, is Ala, Asn, Asp, Cys, homo-Cys, Glu,
Gly, Lys, Orn, Ser, Thr, D-Pro,
—NHCH(CH.,), NH,)CO— or —NHCH
[(CHL),COH]CO—;

[0057] A, 1s Ala, Gly, Leu or Lys, or an equivalent
amino acid thereof;

[0058] A, is Ala or Gly, or an equivalent amino acid
thereof;

[0059] A,; is Ala, Asn, Asp, Cys, homo-Cys, Glu,
Gly, Lys, Orn, Ser, Thr, —NHCH(CH,),NH,)CO—
or —NHCH]| (CH,), CO,H]CO—;

[0060] A, is Ala, Asn, Asp, Cys, homo-Cys, Glu,
Gly, His, Lys, Ormm, Ser, Thr, D-Pro,
—NHCH(CH,) _NH,)CO— or —NHCH]|(CH,)
CO.H|CO—;

[0061] A,. is Ala, Gly, Ile, D-Pro or Leu, or an
equivalent amino acid thereof;

[0062] A,. is Asn, Ala, Gly, D-Pro or Gln, or an
cquivalent amino acid thereof;

[0063] A,, is Ala, Asn, Asp, Cys, homo-Cys, Glu,
Gly, Lys, Orn, Ser, Thr, D-Pro,
—NHCH(CH,),_NH,)CO— or —NHCH
[(CH,),COH]CO—;

[0064] A, is Asp, Cys, homo-Cys, Glu, His, Leu,
Lys, Orn, Nle, Ser, Thr, —NHCH(CH,), NH,)CO—
or —NHCH[(CH,),CO,H]CO—;

[0065] A, is Arg or Glu, or an equivalent amino acid
thereof;

[0066] A,, 1s Arg or an equivalent amino acid
thereof;

[0067] A,, is Arg, Asp, Cys, homo-Cys, Glu, Lys,
Orn, Ser, Thr, Val, —NHCH(CH,)_NH.,)CO— or
—NHCH[(CH,), CO,H]|CO—;

[0068] A.,, is Asp, Cys, homo-Cys, Glu, His, Lys,
Orn, Phe, Ser, Thr, —NHCH(CH,) NH,)CO— or
—NHCH[(CH,), CO,H]|CO—;

[0069] A, 1sLeu, Phe or Trp, or an equivalent amino
acid thereof;

[0070] A,, 1s Leu or an equivalent amino acid
thereof;

[0071] A, is Arg, Asp, Cys, homo-Cys, Glu, His,
Lys, Orn, D-Pro, Ser, Thr,
—NHCH(CH,),_NH,)CO— or —NHCH
[(CHL),CO,H]CO—;
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[0072] A,. 1s Asp, Cys, homo-Cys, Glu, His, Lys,
Orn, Ser, Thr, —NHCH(CH,) NH,)CO— or
—NHCH|(CH,) CO,H]CO—;

[0073] A.,-1s Leuor Lys, or an equivalent amino acid
thereof;

[0074] A, is Ile or Leu, or an equivalent amino acid
thereof;

[0075] A,, is Ala, Asp, Cys, homo-Cys, Glu, Gln,
Lys, Orn, Ser, Thr, —NHCH(CH,)_NH,)CO— or
—NHCH[(CH,) CO,.H]|CO—;

[0076] A,, 1s Asp, Cys, homo-Cys, Glu, Gly, Lys,
Orn, Ser, Thr, —NHCH(CH,) _NH,)CO— or
—NHCH[(CH,) CO,H]CO—;

[0077] A, i1s Ile, Leu or Val, or an equivalent amino
acid thereof;

[0078] A,, is His, or an equivalent amino acid
thereof;

[0079] A, is Asn or Thr, or an equivalent amino acid
thereof;

[0080] A, is Ala or Phe, or an equivalent amino acid
thereof,

[0081] A, isabsent or a peptide of from 1 to 4 amino
acids; and

[0082] the side chains of at least one of the following
pairs of amino acid residues, A,, and A, ,, A 5 and
A ,A,and A5, A-and A, ,,A;and A,,, A, and
A, ., A,;and A,, and A, . and A, are linked through
an amide, ester, disulfide or lanthionine bond to form
a bridge, and the side chain of each of the following
amino acid residues, A5, Az, A Ao, Ajg, Al
A, A, A, A, and A, contributes, at most, to
the formation of a single bridge; provided that when
the side chains of the following pairs of amino acid
acid residues, A, ; and A, or A, and A, are linked

through an amide, disulfide or lanthionine bond to

form a bridge, then the side chains of at least one of
the following pairs of amino acid residues, A, and

A L,A ,and A, A -and A, ,A;and A,,, A, and

A,. and A, and A,, are also linked through an

amide, ester, disulfide or lanthionine bond.

|0083] In another aspect, this invention is directed to a
peptide compound of formula II

X_Al D_All _Al 2_A13_A14_A15_A16_A1 ?_Alﬁ_Al Q_AED_
AE l_AEE_AES_AE 4A25 _AEG_AE ?_Y I

[0084] or a pharmaceutically acceptable salt or prodrug
therecof wherein

[0085] X i1s selected from the group consisting of

[0086] (2) Ri.-Ag-Ai-As-As-Au-As-Ag-As-Ag-
AOA' ’

[0087] (D) R, .-A,-As-A,-Ac-A-A-Ag-AgA-,
[0088] () R, -As-A,-As-A-A-Au-AA-,
[0089] (d) R,.-A,~Ac-A-A-Ag-AgA-,
[0090] (e) R,.-A-A A -Ay-AA-,

[0091] (D) R;,-As-As-Ag-AcA-,
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[0092]  (2) Ry,-A7-Ag-AcA-,

[0093]  (h) Ry,-Ag-AcA-,

[0094] (i) R, -A,-, and

[0095] () Ry
[0096] Y is selected from the group consisting of

[0097] (a) -R,,

[0098] (b) -A.s-Rs,

[0099] (¢ -Azs-Ase-Rs,

[0100]  (d) -Azs-Azo-Asp-Rs,

[0101] () -A,5-Aso-As0-Asi-Rs,

[0102] () -Ass-ALo-As-Asi-Ass-R,

[0103]  (g) -Azs-Azo-Aszp-Asi-Ass-Asz-Rs, and

[0104] (D) -Asg-Aso-As-Asy-Asr-Ags-Asgy-Ry;
[0105] R,., 1s H, alkyl, aralkyl or —COR,;

[0106] R,, 1s R, or a group of formula

Rs )\/ N or
A
H Ro
R- O
Re
~ N / ;
H Rig Ri1

[0107] R, is alkyl, alkenyl, alkynyl, aryl or aralkyl;

[0108] R, is a group of formula A;;-OR, or A;s-
NR,R;

[0109] R, and R; are independently H or lower alkyl;
[0110] R, and R, are independently H or alkyl;
[0111] R, 1s alkyl;

[0112] R, 1s H, alkyl or COR,;

[0113] R,, 1s H or halogen;

[0114] R, is alkyl or aralkyl;

[0115] A, is absent or a peptide of from one to six
amino acid residues;

0116 A, 1s Ser, Ala, Gly or D-Pro, or an equivalent
1 y S|
amino acid thereof;

[0117] A, 1s Ala, Val or Gly, or an equivalent amino
acid thereof;

[0118] A, 1s Ala, Ser, Gly or D-Pro, or an equivalent
amino acid thereof;

[0119] A, 1s Glu, Ala or Gly, or an equivalent amino
acid thereof;

[0120] A; 1s Ile, His, Ala or Gly, or an equivalent
amino acid thereof;
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[0121] A, is Ala, Gln, Gly or D-Pro, or an equivalent
amino acid thereof;

[0122] A, i1s Ala, Leu or Gly, or an equivalent amino
acid thereof;

[0123] A, is Leu, Nle, Gly or D-Pro, or an equivalent
amino acid thereof;

[0124] A, is His, Ala, Gly or D-Pro, or an equivalent
amino acid thereof;

[0125] A, 1s Ala, Asn, Gly Lys, Asp or D-Pro, or an
equivalent amino acid thereof;

[0126] A, 1s Ala, Gly, Leu or Lys, or an equivalent
amino acid thereof;

[0127] A, is Ala or Gly, or an equivalent amino acid
thereof;

[0128] A, ;i1s Ala, Gly or Lys, or an equivalent amino
acid thereof;

[0129] A, , is Ala, Gly, His, Ser, Asp, Lys or D-Pro,
or an equivalent amino acid thereof;

[0130] A, 1s Ala, Gly, Ile, D-Pro or Leu, or an
equivalent amino acid thereof;

[0131] A,. is Asn, Ala, Gly, D-Pro or Gln, or an
cquivalent amino acid thereof;

[0132] A, 1s Ala, Asp, Gly, Ser, Lys or D-Pro, or an
equivalent amino acid thereof;

[0133] A, 1s Lys, or an equivalent amino acid
thereof;

[0134] A, is Arg or Glu, or an equivalent amino acid

thereof;

[0135] A,, is Arg, or an equivalent amino acid
thereof;

[0136] A, is Arg, Lys, Asp or Val, or an equivalent

amino acid thereof;

[0137] A.,, 1s Asp, Lys, Orn or Glu, or an equivalent
amino acid thereof;

[0138] A.,;i1sLeu, Phe or Trp, or an equivalent amino
acid thereof;

[0139] A,, 1s Leu, or an equivalent amino acid
thereof;

[0140] A,. is Arg, His, Asp, Lys or Glu, or an
cequivalent amino acid thereof;

[0141] A, is Lys or His, or an equivalent amino acid
thereof;

[0142] A, - is Leuor Lys, or an equivalent amino acid
thereof;

[0143] A, is Ile or Leu, or an equivalent amino acid
thereof;

[0144] A, 1s Ala, Asp, Glu or Gln, or an equivalent
amino acid thereof;

[0145] A,,1s Asp, Lys or Glu, or an equivalent amino
acid thereof;

[0146] A, is Ile, Leu or Val, or an equivalent amino
acid thereof;
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[0147] A,, 1s His, or an equivalent amino acid
thereof;

[0148] A5 1s Asn or Thr, or an equivalent amino acid
thereof; and

[0149] A, is Ala or Phe, or an equivalent amino acid
thereof; and

[0150] A, is absent or a peptide of from 1 to 4 amino
acids.

[0151] The peptide compounds of the present invention
possess usetul properties, more particularly pharmaceutical
properties. They are especially useful for treating disease
states capable of being modulated by compounds which bind
to parathyroid hormone receptors either with or without
comcommitant stimulation of adenylyl cyclase activity. The
present 1nvention 1s therefore also directed to the pharma-
ceutical use of the peptide compounds and pharmaceutical
compositions containing the peptide compounds.

DETAILED DESCRIPTION OF THE
INVENTION

[0152] Asused above and throughout the specification, the
following terms, unless otherwise indicated, shall be under-
stood to have the following meanings.

0153] Definitions of Terms
0154]

[0155] “Alkyl” means an aliphatic hydrocarbon group
which may be straight or branched having about 1 to about
20 carbon atoms 1n the chain. Branched means that one or
more lower alkyl groups are attached to a linear alkyl chain.
“Lower alkyl” means about 1 to 4 carbon atoms in the chain
which may be straight or branched. Alkyl groups are exem-
plified by methyl, ethyl, n- and 1so-propyl, n-, sec-, 1s0- and
tert-butyl, and the like.

[0156] “Alkenyl” means aliphatic hydrocarbon group con-
taining a carbon-carbon double bond and which may be
straight or branched having about 2 to about 20 carbon
atoms 1n the chain. “Lower alkenyl” means about 2 to 4
carbon atoms 1n the chain which may be straight or
branched. Exemplary alkenyl groups include ethenyl, pro-
penyl, n-butenyl, 1-butenyl, 3-methylbut-2-enyl, n-pentenyl,
heptenyl, octenyl, cyclohexylbutenyl and decenyl.

[0157] “Alkynyl” means aliphatic hydrocarbon group con-
taining a carbon-carbon triple bond and which may be
straight or branched having about 2 to about 20 carbon
atoms 1n the chain. “Lower alkynyl” means about 2 to 4
carbon atoms 1n the chain which may be straight or
branched. Exemplary alkynyl groups include ethynyl, pro-
pynyl, n-butynyl, 3-methylbut-2-ynyl, n-pentynyl, heptynyl,
octynyl and decynyl.

[0158] “Alkylene” denotes a divalent group derived from
a straight or branched chain saturated hydrocarbon by the
removal of two hydrogen atoms, for example methylene,
1,2-ethylene, 1,1-ethylene, 1,3-propylene, 2,2-dimethylpro-
pylene, and the like.

[0159] “Aralkyl” means an aryl group attached to the
parent molecular moiety through an alkylene. Preferred
aralkyls contain a lower alkyl moiety. Representative aralkyl

“Patient” includes both human and other mammals.
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groups 1nclude benzyl, 2-phenethyl, naphthlenemethyl, and
the like. A preferred aralkyl group is benzyl.

[0160] “Aryl” means an aromatic monocyclic or multicy-
clic ring system of 6 to about 14 carbon atoms, preferably of
about 6 to about 10 carbon atoms. The aryl i1s optionally
substituted with one or more substituents selected from
alkyl, hydroxy, halogen and haloalkyl. Representative aryl
ogroups include phenyl and naphthyl.

[0161] “Amino acid” means an amino acid selected from
the group consisting of natural and unnatural amino acids as
defined herein. The amino acids may be neutral, positive or
negative depending on the substituents in the side chain.
“Neutral amino acid” means an amino acid containing
uncharged side chain substituents. Exemplary neutral amino
acids include alanine, valine, leucine, 1soleucine, proline,
phenylalanine, tryptophan, methionine, glycine, serine,
threonine and cysteine. “Positive amino acid” means an
amino acid i which the side chain substituents are posi-
tively charged at physiological pH. Exemplary positive
amino acids mclude lysine, arginine and histidine. “Negative
amino acid” means an amino acid in which the side chain
substituents bear a net negative charge at physiological pH.
Exemplary negative amino acids include aspartic acid and
oglutamic acid. Preferred amino acids are o.-amino acids. The
most preferred amino acids are ax-amino acids having L
stereochemistry at the o.-carbon.

[0162] “Natural amino acid” means an o-amino acid
selected from the group consisting of alanine, valine, leu-
cine, 1soleucine, proline, phenylalanine, tryptophan,
methionine, glycine, serine, threonine, cysteine, tyrosine,
asparagine, glutamine, lysine, arginine, histidine, aspartic
acid and glutamic acid.

[0163] “Unnatural amino acid” means an amino acid for
which 1s no nucleic acid codon. Examples of unnatural
amino acids include, for example, the D-isomers of the
natural a.-amino acids such as D-proline (D-P, D-Pro) as
indicated above; Aib (aminobutyric acid), bAib (3-ami-
noisobutyric acid), Nva (norvaline), 3-Ala, Aad (2-aminoa-
dipic acid), bAad (3-aminoadipic acid), Abu (2-aminobu-
tyric  acid), Gaba  (y-aminobutyric acid), Acp
(6-aminocaproic acid), Dbu (2,4-diamninobutryic acid),
a.-aminopimelic acid, TMSA (trimethylsilyl-Ala), alle (allo-
isoleucine), Nle (norleucine), tert-Leu, Cit (citrulline), Orn
(ornithine, O), Dpm (2,2'-diaminopimelic acid), Dpr (2,3-
diaminopropionic acid), a.- or $-Nal, Cha (cyclohexyl-Ala),
hydroxyproline, Sar (sarcosine), and the like; cyclic amino
acids; N®-alkylated amino acids such as MeGly (N“-meth-
ylglycine), EtGly (N*-ethylglycine) and EtAsn (N™-ethylas-
paragine); and amino acids in which the a-carbon bears two
side-chain substituents.

[0164] “Peptide” and “polypeptide” mean a polymer in
which the monomers are amino acid residues joined together
through amide bonds. Preferred peptide compounds of the
present mnvention are those comprising o.-amino acids. “Pep-

fide compound” means a compound comprising a peptide as
defined herein.

[0165] “Amino acid residue” means the individual amino
acid units incorporated into the peptide compounds of the
invention.

[0166] The names of natural and unnatural amino acids
and residues thereof used herein follow the naming conven-
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tions suggested by the IUPAC Commission on the Nomen-
clature of Organic Chemistry and the IUPAC-IUB Commis-
sion on Biochemical Nomenclature as set out 1n
“Nomenclature of a-Amino Acids (Recommendations,
1974)” Biochemistry, 14(2), (1975). To the extent that the
names and abbreviations of amino acids and residues thereof
employed 1in this specification and appended claims differ
from those noted, differing names and abbreviations will be
made clear.

[0167] “Equivalent amino acid” means an amino acid
which may be substituted for another amino acid in the
peptide compounds according to the invention without any
appreciable loss of function. In making such changes, sub-
stitutions of like amino acids 1s made on the basis of relative
similarity of side chain substituents, for example regarding
size, charge, hydrophilicity, hydropathicity and hydropho-
bicity as described herein. The phrase “or an equivalent
amino acid thereof” when used following a list of individual
amino acids means an equivalent of each of the individual
amino acids included in the list.

[0168] As detailed in U.S. Pat. No. 4,554,101, incorpo-

rated herein by reference, the following hydrophilicity val-
ues have been assigned to amino acid residues: Arg (+3.0);
Lys (+3.0); Asp (+3.0); Glu (+3.0); Ser (+0.3); Asn (+0.2);
Gln (+0.2); Gly (0); Pro (-0.5); Thr (-0.4); Ala (-0.5); His
(-0.5); Cys (-1.0); Met (-1.3); Val (-1.5); Leu (-1.8); lie
(-1.8); Tyr (-2.3); Phe (-2.5); and Trp (-3.4). It 1s under-
stood that an amino acid residue can be substituted for
another having a similar hydrophilicity value (e.g., within a
value of plus or minus 2.0) and still obtain a biologically
equivalent polypeptide.

[0169] In a similar manner, substitutions can be made on
the basis of similarity in hydropathic index. Each amino acid
residue has been assigned a hydropathic index on the basis
of its hydrophobicity and charge characteristics. Those
hydropathic index values are: Ile (+4.5); Val (+4.2); Leu
(+3.8); Phe (+2.8); Cys (+2.5); Met (+1.9); Ala (+1.8); Gly
(-0.4); Thr (-0.7); Ser (-0.8); Trp (-0.9); Tyr (-1.3); Pro
(-1.6); His (-3.2); Glu (-3.5); Gln (-3.5); Asp (-3.5); Asn
(-3.5); Lys (-3.9); and Arg (4.5). In making a substitution
based on the hydropathic index, a value of within plus or
minus 2.0 1s preferred.

[0170] In the peptide compounds of this invention, the
ester, amide, disulfide or lanthionine bond which links two
amino acid residues 1s formed between the side-chain func-
tionalities. Thus, an amide 1s bond 1s +formed between the
side-chain carboxyl group of an acidic amino acid residue
and the side-chain amino group of a basic amino acid
residue. Preferred acidic amino acid residues include Asp,
Glu, —NHCH|[(CH,);CO,H]CO— and —NHCH
[(CH,),CO,H]CO—, Asp being most preferred. Preferred
basic amino acid residues include His, Lys, Orn,
—NHCH(CH,NH,)CO— and —NHCH|(CH,),NH, ]

CO—, Lys being most preferred.

|0171] Ester bonds are formed between the side-chain
carboxyl group of an acidic amino acid residue as described
above and the side chain hydroxy group of an amino acid
residue such as Ser, Thr, Tyr and the like, Ser and Thr being
especially preferred.

[0172] Disulfides are formed from amino acid residues
containing side chain sulthydryl groups. Cys 1s especially
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preferred for the formation of disulfide bonds. Lanthionine
bridges are formed by desulfurization of the corresponding,

disulfide.

[0173] The number of atoms in the bridge resulting from
the amide, ester, disulfide or lanthionine bond formed as
described above will vary depending on the length of the
side chain and the type of bond (i.e., amide, ester, disulfide
or lanthionine). The bridge preferably comprises from 4 to
12 atoms, more preferably from 6 to 10 atoms. A further
preferred number of atoms contained in the bridge 1s 7, this
bridge preferably comprising an amide bond between the
side-chain functionalities of a Lys and an Asp residue.

[0174] A representative peptide compound of the present
invention is denoted, for example, as cyclo(K*®-D**)[A",
Nle®, K*®, D**,L*"ThPTH(1-31)NH, with the linked amino
acid residues in the parenthesis following “cyclo” and
substituted amino acids from the natural sequence are placed
in brackets. hPTH stands for human parathyroid hormone
and hPTHrP for human parathyroid hormone-related pro-
tein. The numbers in the second parenthesis refer to the
number of amino acid residues 1n the peptide compound,

beginning at the N-terminus (1.€., the first 31 amino acids of
hPTH).

[0175] Where the peptide compound of the present inven-
tion 1s substituted with a basic moiety, acid addition salts are
formed and are simply a more convenient form for use; and
in practice, use of the salt form inherently amounts to use of
the free base form. The acids which can be used to prepare
the acid addition salts include preferably those which pro-
duce, when combined with the free base, pharmaceutically
acceptable salts, that 1s, salts whose anions are non-toxic to
the patient 1n pharmaceutical doses of the salts, so that the
beneficial effects inherent 1n the free base are not vitiated by
side effects ascribable to the anions. Although pharmaceu-
fically acceptable salts of said basic compounds are pre-
ferred, all acid addition salts are useful as sources of the free
base form even if the particular salt, per se, 1s desired only
as an intermediate product as, for example, when the salt 1s
formed only for purposes of purification, and i1denftification,
or when 1t 1s used as intermediate in preparing a pharma-
ceutically acceptable salt by 1on exchange procedures. Phar-
maceutically acceptable salts within the scope of the 1nven-
fion are those derived from the following acids: mineral
acids such as hydrochloric acid, sulturic acid, phosphoric
acid and sulfamic acid; and organic acids such as acetic acid,
citric acid, lactic acid, tartaric acid, malonic acid, methane-
sufonic acid, ethanesulfonic acid, benzenesulfonic acid,
p-toluenesulifonic acid, cyclohexylsulfamic acid, quinic
acid, and the like. The corresponding acid addition salts
comprise the following: hydrohalides, e€.g. hydrochloride
and hydrobromide, sulfate, phosphate, nitrate, sulfamate,
acetate, citrate, lactate, tartarate, malonate, oxalate, salicy-
late, propionate, succinate, fumarate, maleate, methylene-
bis-p-hydroxynaphthoates, gentisates, mesylates, 1sethion-
ates and di-p-toluoyltartratesmethanesulfonate,
cthanesulfonate, benzenesulfonate, p-toluenesulfonate,
cyclohexylsulfamate and quinate, respectively.

[0176] According to a further feature of the invention, acid
addition salts of the peptide compounds of this invention are
prepared by reaction of the free base with the appropriate
acid, by the application or adaptation of known methods. For
example, the acid addition salts of the peptide compounds of

Sep. 19, 2002

this invention are prepared either by dissolving the free base
In aqueous or aqueous-alcohol solution or other suitable
solvents containing the appropriate acid and isolating the
salt by evaporating the solution, or by reacting the free base
and acid in an organic solvent, 1n which case the salt
separates directly or can be obtained by concentration of the
solution.

10177] Preferred acid addition salts are the trifluoroac-
ctate, acetate and hydrochloride. The acetate and tetrahy-
drochloride salts are especially preferred.

[0178] The peptide compounds of this invention can be
regenerated from the salts by the application or adaptation of
known methods. For example, parent peptide compounds of
the 1nvention can be regenerated from their acid addition
salts by treatment with an alkali, €.g. aqueous sodium
bicarbonate solution or aqueous ammonia solution.

[0179] Where the peptide compound of the invention is
substituted with an acidic moiety, base addition salts may be
formed and are simply a more convenient form for use; and
1n practice, use of the salt form inherently amounts to use of
the free acid form. The bases which can be used to prepare
the base addition salts include preferably those which pro-
duce, when combined with the free acid, pharmaceutically
acceptable salts, that 1s, salts whose cations are non-toxic to
the animal organism 1n pharmaceutical doses of the salts, so
that the beneficial effects inherent 1n the free acid are not
vitiated by side effects ascribable to the cations. Pharma-
ceutically acceptable salts, including for example alkali and
alkaline earth metal salts, within the scope of the invention
are those derived from the following bases: sodium hydride,
sodium hydroxide, potassium hydroxide, calcium hydrox-
ide, aluminum hydroxide, lithium hydroxide, magnesium
hydroxide, zinc hydroxide, ammonia, trimethylammonaia,
tricthylammonia, ethylenediamine, n-methyl-glucamine,
lysine, arginine, ornithine, choline, N,N'-dibenzylethylene-
diamine, chloroprocaine, diethanolamine, procaine, n-ben-
zylphenethylamine, diethylamine, piperazine, tris(hy-
droxymethyl)-aminomethane, tetramethylammonium

hydroxide, and the like.

|0180] Metal salts of peptide compounds of the present
invention may be obtained by contacting a hydride, hydrox-
ide, carbonate or similar reactive compound of the chosen
metal 1n an aqueous or organic solvent with the free acid
form of the peptide compound. The aqueous solvent
employed may be water or 1t may be a mixture of water with
an organic solvent, preferably an alcohol such as methanol
or ethanol, a ketone such as acetone, an aliphatic ether such
as tetrahydrofuran, or an ester such as ethyl acetate. Such
reactions are normally conducted at ambient temperature but
they may, 1f desired, be conducted with heating.

[0181] Amine salts of peptide compounds of the present
invention may be obtained by contacting an amine i1n an
aqueous or organic solvent with the free acid form of the
peptide compound. Suitable aqueous solvents include water
and mixtures of water with alcohols such as methanol or
cthanol, ethers such as tetrahydrofuran, nitrites such as
acetonitrile, or ketones such as acetone. Amino acid salts
may be similarly prepared.

|0182] The base addition salts of the peptide compounds
of this invention can be regenerated from the salts by the
application or adaptation of known methods. For example,
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parent peptide compounds of the invention can be regener-
ated from their base addition salts by treatment with an acid,
¢.g. hydrochloric acid.

|0183] As well as being useful in themselves as active
compounds, salts of peptide compounds of the invention are
uselul for the purposes of purification of the peptide com-
pounds, for example by exploitation of the solubility differ-
ences between the salts and the parent peptide compounds,
side products and/or starting materials by techniques well
known to those skilled in the art.

[0184] “Pharmaceutically acceptable ester” means esters
which hydrolyze 1n vivo and include those that break down
readily in the human body to leave the parent peptide
compound or a salt thereof. Suitable ester groups include,
for example, those derived from pharmaceutically accept-
able aliphatic carboxylic acids, particularly alkanoic, alk-
enoic, cycloalkanoic and alkanedioic acids, 1n which each
alkyl or alkenyl moiety advantageously has not more than 6
carbon atoms. Examples of particular esters includes for-
mates, acetates, propionates, butyrates, acrylates and ethyl-
succinates.

[0185] “Prodrug” means a compound which is rapidly
transformed 1n vivo to yield the parent peptide compound,
for example by hydrolysis in blood. “Pharmaceutically
acceptable prodrug” means a compound which 1s, within the
scope of sound medical judgement, suitable for pharmaceu-
fical use 1n a patient without undue toxicity, irritation,
allergic response, and the like, and etfective for the intended
use, mncluding a pharmaceutically acceptable ester as well as
a zwitterionic form, where possible, of the peptide com-
pounds of the invention. Pharmaceutically acceptable pro-
drugs according to the mvention are described 1n T. Higuchi
and V. Stella, Pro-drugs as Novel Delivery Systems, Vol. 14
of the A.C.S. Symposium Series, and in Edward B. Roche,
ed., Bioreversible Carriers in Drug Design, American Phar-
maceutical Association and Pergamon Press, 1987, both of
which are incorporated herein by reference.

[0186] “Solvate” means a physical association of a com-
pound of this invention with one or more solvent molecules.
This physical association involves varying degrees of 1onic
and covalent bonding, including hydrogen bonding. In cer-
tain instances the solvate will be capable of isolation, for
example when one or more solvent molecules are 1mcorpo-
rated 1n the crystal lattice of the crystalline solid. “Solvate”
encompasses both solution-phase and 1solable solvates. Rep-
resentative solvates include ethanolates, methanolates, and

the like. “Hydrate” 1s a solvate wherein the solvent mol-
ecule(s) 1s/are H,O.

[0187] The peptide compounds of the present invention
may contain asymmetric centers in addition to the chiral
centers 1n the backbone of the peptide compound. These
asymmetric centers may independently be 1n either the R or
S configuration. It will also be apparent to those skilled in
the art that certain peptide compounds of formula I may
exhibit geometrical isomerism. Geometrical 1somers include
the c1s and trans forms of peptide compounds of the inven-
fion having alkenyl moieties. The present invention com-
prises the individual geometrical 1somers and stereoisomers
and mixtures thereof.

|0188] Such isomers can be separated from their mixtures,
by the application or adaptation of known methods, for
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example chromatographic techniques and recrystallization
techniques, or they are separately prepared from the appro-
priate 1somers of their intermediates, for example by the
application or adaptation of methods described herein.

0189 Preferred Embodiments

0190] Peptide compounds contemplated as falling within
the scope of the present invention include, but are not
limited to

[0191] cyclo(Kis-D*)[ A',Nle® K**,D>*,1."]
hPTH(1-31)NH, (SEQ ID NO: 3)

2
ID NO: 4)

[0193] cyclo(Kus-D**)[A™* Nle®,K'®,D**1.*"]
hPTH(1-31)NH,, (SEQ ID NO: 5)

[0194] cyclo(Kus-D*?)[A™° Nle®, K'® D>*1.>"]
hPTH(1-31)NH, (SEQ ID NO: 6)

[0195] cyclo(Kis-D*)[ A™* Nle®, K'®, D= 1."]
hPTH(1-31)NH, (SEQ ID NO: 7)

[0196] cyclo(Kwis-D**)[A'>,Nle® K'®,D**,L*"]
hPTH(1-31)NH,, (SEQ ID NO: 8)

[0197] cyclo(Kus-D*?)[A™° Nle®, K'® D> 1.>"]
hPTH(1-31)NH,, (SEQ ID NO: 9)

[0198] cyclo(Kis-D*)[ A"’ Nle®,K'® D= 1*"]
hPTH(1-31)NH, (SEQ ID NO: 10)

[0199] cyclo(Kws-D**)[A"",Nle® K, D%, L]
hPTH(1-31)NH, (SEQ ID NO: 11)

[0200] cyclo(Kie-D*)[ A™'" Nle®, K** D> 1.°7]
hPTH(1-31)NH, (SEQ ID NO: 12)

[0201] cyclo(Kws-D*)[ A" Nle®, K™, D%, L]
hPTH(1-31)NH, (SEQ ID NO: 13)

[0202] cyclo(Kie-D*)[A™'* Nle®,K'® D>, 1.>"]
hPTH(1-31)NH, (SEQ ID NO: 14)

[0203] cyclo(Kie-D*)[ A™*° Nle®, K*® D= 1.°7]
hPTH(1-31)NH, (SEQ ID NO: 15)

[0204] cyclo(Kwis-D*)[ A" Nle® K D> 1.°7]
hPTH(1-31)NH, (SEQ ID NO: 16)

[0205] cyclo(Kis-D**)[A""° ,Nle® K'®,D**L*"]
hPTH(1-31)NH, (SEQ ID NO: 17)

[0206] cyclo(Kie-D*)[ A™'° Nle®, K** D= 1.°"]
hPTH(1-31)NH, (SEQ ID NO: 18)

[0207] cyclo(Kis-D*)[ A Nle® K™ D=, 1L°7]
hPTH(1-31)NH, (SEQ ID NO: 19)

[0208] cyclo(Kis-D*)G*' Nle®, K*®, D> L.*' ThPTH(1 -
31)NH, (SEQ ID NO: 20)

[0209] cyclo(Kis-D**)[A',G*,Nle® K'®, D>, L]
hPTH(1-31)NH,, (SEQ ID NO: 21)

[0210] cyclo(Kis-D*)[A',G> Nle® K, D>, L*"]
hPTH(1-31)NH, (SEQ ID NO: 22)

[0211] cyclo(Kis-D**)[A*,G* Nle®,K'® D= 1.*"]
hPTH(1-31)NH, (SEQ ID NO: 23)

[0212] cyclo(Kie-D**)[ A',G>,Nle®, K% D**1.2"]
hPTH(1-31)NH,, (SEQ ID NO: 24)
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[0213] cyclo(Ks-D*)A',G°Nle®,K'®,D**,L*"]
hPTH(1-31)NH, (SEQ ID NO: 25)

[0214] cyclo(Ks-D*)A',G’,Nle®,K'®,D** "]
hPTH(1-31)NH, (SEQ ID NO: 26)

[0215] cyclo(Kis-DZ)[A',G8 K8 D21 27 ThPTH(1-
31)NH, (SEQ ID NO: 27)

[0216] cyclo(Kuis-D**)[A',G”,Nle® K'®,D>*L*"]
hPTH(1-31)NH, (SEQ ID NO: 28)

[0217] cyclo(Kis-D*)[A',G'° Nle®, K'* D= 1.*"]
hPTH(1-31)NH, (SEQ ID NO: 29)

[0218] cyclo(Kie-D*?)[A',G™ Nle® K'®, D>, L]
hPTH(1-31)NH,, (SEQ ID NO: 30)

[0219] cyclo(Ke-D**)[A',G Nle®,K'®,D**1.7"]
hPTH(1-31)NH, (SEQ ID NO: 31)

[0220] cyclo(Kis-D*)[A',G'* Nle®, K'®, D= 1.*"]
hPTH(1-31)NH, (SEQ ID NO: 32)

[0221] cyclo(Kis-D*)[A',G™,Nle® K'®,D** L]
hPTH(1-31)NH, (SEQ ID NO: 33)

[0222] cyclo(Ke-D*)[A',G'°,Nle®,K'®, D> L.>]
hPTH(1-31)NH,, (SEQ ID NO: 34)

[0223] cyclo(Kis-D*)[A',G'/ Nle®,K'®, D>, L.*"]
hPTH(1-31)NH, (SEQ ID NO: 35)

[0224] cyclo(Ke-D*)[D-P' ,Nle®,K'® D> 1.*"]
hPTH(1-31)NH,, (SEQ ID NO: 36)

[0225] cyclo(Ks-D*)[A',D-P° Nle® K*® D>*,1.°"]
hPTH(1-31)NH, (SEQ ID NO: 37)

[0226] cyclo(Kis-D*)[A',D-P° Nle® , K'*,D**,1.°"]
hPTH(1-31)NH, (SEQ ID NO: 3§)

[0227] cyclo(Kie-D*)[A',D-P’ Nle®, K*®,D**,L.°"]
hPTH(1-31)NH,, (SEQ ID NO: 39)

[0228] cyclo(Kis-D*)[A',D-P” Nle® K*® D%, 1.°"]
hPTH(1-31)NH, (SEQ ID NO: 40)

[0229] cyclo(Kis-D*)A',D-P'° Nle®, K, D=, 1.°]
hPTH(1-31)NH, (SEQ ID NO: 41)

[0230] cyclo(Ks-D*)[A',D-P'* Nle®, K D**,L.°"]
hPTH(1-31)NH, (SEQ ID NO: 42)

[0231] cyclo(Kie-D**)[A',D-P*> Nle® K% D=2 1.*7]
hPTH(1-31)NH,, (SEQ ID NO: 43)

[0232] cyclo(Ks-D**)[A',D-P'° Nle®,K'®¥,D** 1.*"]
hPTH(1-31)NH, (SEQ ID NO: 44)

[0233] cyclo(Kis-D*)[A',D-P'/ Nle® K'®,D**,1.7"]
hPTH(1-31)NH, (SEQ ID NO: 45)

[0234] cyclo(Kis-D*?)[A*,Nle®,K** D>*1.77]
hPTH(1-343)NH,, (SEQ ID NO: 46)

[0235] cyclo(Kis-D*)[A',Nle®,D'*,D>*,1.7"]
hPTH(1-31)NH, (SEQ ID NO: 47)

[0236] cyclo(Kis-D*)[A',Nle®,0'%,D>*,1.7]
hPTH(1-31)NH, (SEQ ID NO: 48)

[0237] cyclo(Kis-D*)[A',Nle®,D'*,0°*,1.7]
hPTH(1-31)NH, (SEQ ID NO: 49)

[0238] cyclo(Kus-D**)[ A',Nle®, K'® E**,L*"ThPTH(1-
31)NH,, (SEQ ID NO: 50)
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[0239] cyclo(Kis-D*)[ A',Nle®,0%,E**, L ThPTH(1-
31)NH, (SEQ ID NO: 51)

[0240] cyclo(Kis-D*)[ A',Nle® K**,D**,1.7"]
hPTH(1-30)NH, (SEQ ID NO: 52)

[0241] cyclo(Kus-D*?)[A',Nle®,K'®,D>*,L>"]
hPTH(1-29)NH,, (SEQ ID NO: 53)

[0242] cyclo(Kus-D*?)[A',Nle®,K'*,D>*L>"]
hPTH(1-28)NH, (SEQ ID NO: 54)

[0243] cyclo(Kis-D*)[A',Nle®,K'*,D**,L>"]
hPTH(1-27)NH, (SEQ ID NO: 55)

[0244] cyclo(Kus-D=*)[ K™, D**,L*" ThPTH(10-
31)NH,, (SEQ ID NO: 56)

[0245] cyclo(Kus-D=2)[ K, D>, > ThPTH(9-
31)NH, (SEQ ID NO: 57)

[0246] cyclo(Kis-D**)[Nle®, K*®,D**,L.> ThPTH(8-
31)NH,, (SEQ ID NO: 58)

[0247] cyclo(Kie-D**)[Nle®,K'® D>, 1. ThPTH(7-
31)NH, (SEQ ID NO: 59)

[0248] cyclo(Kie-D**)[Nle®,K'® D>, L.’ ThPTH(6-
31)NH, (SEQ ID NO: 60)

[0249] cyclo(Kws-D**)[Nle®, K, D**,L.>" ]ThPTH(5-
31)NH, (SEQ ID NO: 61)

[0250] cyclo(Kie-D**)[Nle®,K'® D>, 1.’ ThPTH(4-
31)NH, (SEQ ID NO: 62)

[0251] cyclo(Kie-D**)[Nle®,K'® D>, 1.’ ThPTH(3-
31)NH, (SEQ ID NO: 63)

[0252] cyclo(Kws-D**)[Nle®, K, D**,L.>" ]hPTH(2-
31)NH, (SEQ ID NO: 64)

[0253] cyclo(Kie-D**)[Nle®,K'® D>, 1. ThPTH(7-
34)NH, (SEQ ID NO: 65)

[0254] cyclo(Kis-D**)[ A',Nle®'® K'° D™ 1.°7]
hPTH(1-31)NH, (SEQ ID NO: 66)

[0255] cyclo(Ks-D**)[A',Nle®, K™, D' L*"]
hPTH(1-31)NH, (SEQ ID NO: 67)

[0256] cyclo(Kis-D*)[ A Nle™'® K" D 1.°7]
hPTH(1-31)NH, (SEQ ID NO: 68)

[0257] cyclo(Kie-D**)[ A Nle®1% K= D*> 1.27]
hPTH(1-31)NH,, (SEQ ID NO: 69)

[0258] cyclo(Kis-D**)[ A',Nle®'%, K> D*° 1.*7]
hPTH(1-31)NH, (SEQ ID NO: 70)

[0259] cyclo(K'8-D*?)[K'8,D>*ThPTH(1-34)NH,
(SEQ ID NO: 71)

[0260] CYCIO(KIS_DZQ)[KLE:;G?BO?D22?L23?28?31?E25?29]
hPTH(1-34)NH2 (SEQ ID NO: 72)

[0261] bicyclo(Ks-D'7 K, D**)[ A',Nle®, D',
K'% 1 27ThPTH(1-31)NH, (SEQ ID NO: 73)

[0262] bicyclo(Kis-D**,K*°, D) A*,Nle® K'*, D>,
[27JhPTH(1-31)NH, (SEQ ID NO: 74)

[0263] bicyclo(Kws-D'7 K D**)[ A',Nle®, D'/,
K'% 1 27ThPTH(1-34)NH,, (SEQ ID NO: 75)

[0264] cyclo(K'8-D*?)[K'8,D2*ThPTH(7-34)NH,
(SEQ ID NO: 77)
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[0265] bicyclo(Ks-D'7 K'®-D>?)[Nle®,K'®,D1722,
[>7]hPTH(7-34)NH, (SEQ ID NO: 78)

[0266] bicyclo(Ks-D?2,K2°-D*)[Nle®,K'®,D?, %]
hPTH(7-34)NH, (SEQ ID NO: 79)

[0267] tricyclo(Kis-D' ,K*®-D** K*°-D ")[A*,Nle®,
K% D722 | 27]hPTH(1-34)NH, (SEQ ID NO: 80)

[0268] or a pharmaceutically acceptable salt or prodrug
thereof.

[10269] A preferred cyclic peptide compound of formula 2
has formula I above wherein the bridge formed from the side
chains of one pair of amino acid residues 1s non-overlapping
with a bridge formed between the side chains of another pair
of amino acid residues.

[0270] A more preferred cyclic peptide compound of
formula 3 has formula 2 above wherein A, 1s Ala, Asn, Asp,
Gly or Lys; A5 1s Ala, Gly or Lys; A, , 1s Ala, Asp, Gly, His,
Lys or Ser; A~ 1s Ala, Asp, Gly, Lys or Ser; A, 1s Asp, Leu,
Lys, Orn or Nle; A, 1s Arg, Asp, Lys or Val; A, 1s Asp, Glu,
Lys, Orn or Phe; A,- 1s Arg, Asp, Glu, His or Lys; A, 1s His
or Lys; A, 1s Ala, Asp, Glu or Gln; A, 1s Asp, Glu or Lys,
and

[0271] the side chains of at least one of the following
pairs of amino acid residues, A, and A, ,, A, and
A, A ,andA g, Aand A, ,A;and A,,, A, and
A,., A, and A,, and A, and A, are linked through
an amide bond to form a bridge, and the side chain
of each of the following amino acid residues, A,
Az A Avgs Avgs Asys Aoy Ags, Agg, Agg, and A
contributes, at most, to the formation of a single and
non-overlapping bridge; provided

[0272] (a) that when the side chains of the pair of
amino acid residues A, ; and A, are linked through
an amide bond to form a bridge, then the side chains
of at least one of the following pairs of amino acid
residues, A,z and A,,, A,, and A, ., and A, and A,
are also linked through an amide bond to form a
bridge;

[0273] (b) that when the side chains of the following

pair of amino acid residues A, and A;, are linked
through an amide bond to form a bridge, then the
side chains of at least one of the following pairs of
amino acid residues A, and A, ,, A, and A, o, A, -
and A,,,A,;and A,, and A,, and A, are also linked

through an amide bond to form a bridge; and

[0274] (c) that when the side chains of the following
pairs of amino acid residues A, ; and A~ and A, and
A, are linked through an amide bond to form a
bridge, then the side chains of one of the following
pairs of amino acid residues A, and A, and A, and
A, - are also linked through an amide bond to form a
bridge.

[0275] Another more preferred cyclic peptide compound

of formula 4 has formula 3 above wheremm R, 1s H and Y 1s
NH,.

[0276] Certain cyclic peptide compounds of this invention
possess agonist activity on the parathyroid hormone receptor
and accordingly are useful in the treatment of physiological
conditions associated with bone cell calcium regulation
including hypocalcemia; osteoporosis; osteopenia; and dis-
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orders associated with osteoporosis and osteopenia such as
hyperparathyroidism, hypoparathyroidism, and Cushings
syndrome; glucocorticoid- and immunosuppressant-induced
osteopaenia; and bone fracture and bone refracture repair.

[0277] A preferred cyclic peptide agonist compound of
formula 5 has formula 4 above wherein X 1s

[0278]  (2) Ryo-As-As-As-Au-As-Ag-Ar-Ag-Ag-
[0279]  (b) Ry-As-As-Au-As-Ag-Aq-Ag-Ag- OF
[0280] () RypAs-Au-As-Ag-ArAg-Ag-

10281] A more preferred cyclic peptide agonist compound
of formula 6 has formula 5 above wherein A, 1s Ala, Gly or
D-Pro; A, 1s Nle and A, 1s Leu.

0282] Another more preferred cyclic peptide agonist
compound of formula 7 has formula 6 above wherein

[0283] (1) the side chains of A, and A,, are linked
through an amide bond to form a bridge;

[0284] (i1) the side chains of A, and A, are linked
through an amide bond to form a bridge;

[0285] (ii1) the side chains of A, and A, are linked
through an amide bond to form a bridge;

[0286] (iv) the side chains of A5 and A, are linked
through an amid bond to form a bridge;

[0287] (v) the side chains of A,; and A,5 are linked
through an amide bond to form a bridge; or

[0288] (vi) the side chains of A5 and A,, are linked
through an amide bond to form a bridge.

[0289] Another more preferred cyclic peptide agonist
compound has formula (i) above wherein A, 1s Asp or Lys;
A ;18 Lys; A, 1s Asp or Lys; A, , 1s Asp or Ser; A5 15 Nle;
A, 1s Arg or Val; A,, 1s Glu or Phe; A, < 1s Arg or His; A,
1s Lys or His, A, 1s Ala or Gln; and A, 1s Asp or Glu; and
the side-chains of A, and A, , are linked through an amide
bond to form a bridge.

[0290] Another more preferred cyclic peptide agonist
compound has formula (i1) above wherein A, , 1s Asn or Asp;
A ;18 Lys; A, 1s Asp or Lys; A, 1s Asp or Ser; A, 15 Nle;
A, 1s Arg or Val; A, 1s Glu or Phe; A, 1s Arg or His; A,
1s His or Lys; A, 1s Ala or Gln; and A, 1s Asp or Glu; and
the side chains of A, and A, are linked through an amide
bond to form a bridge.

[0291] Another more preferred cyclic peptide agonist
compound has formula (iii) above wherein A, 1S Asn or
Asp; A ;15 Lys; A, 1s His or Ser; A, 1s Asp or Lys; A 5 1S
Nle; A, 1s Asp or Lys; A, 18 Glu or Phe; A, < 1s Arg or His;
A, 1s His or Lys; A, 1s Ala or Gln; and A, 1s Asp or Glu;
and the side chains of A, and A,, are linked through an
amide bond to form a bridge.

[10292] Another more preferred cyclic peptide agonist
compound has formula (iv) above wherein A, i1s Asn or
Asp; A 5 1s Lys; A, 1s His or Ser; A, 1s Asp or Ser; A4 1S
Asp, Lys or Orn; A, 1s Arg or Val; A, 1s Asp, Glu, Lys or
Orn; A, 1s Arg or His; A, 1s His or Lys; A, 1s Ala or Gln;
and A, 18 Asp or Glu; and the side chains of A, and A, are
linked through an amide bond to form a bridge.

[10293] Another more preferred cyclic peptide agonist
compound has formula (v) above wherein A, 1s Asn or Asp;
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A ;15 Lys; A, 1s His or Ser; A, - 1s Asp or Ser; A, 4 15 Nle;
A, 18 Asp or Lys; A, 1s Glu or Phe; A, 1s Asp or Lys; A,
1s His or Lys; A, 1s Ala or Gln; and A, 1s Asp or Glu; and
the side chains of A,, and A, are linked through an amide
bond to form a bridge.

10294] Another more preferred cyclic peptide agonist
compound has formula (vi) above wherein A, i1s Asn or
Asp; A ;15 Lys; A, , 1s His or Ser; A, 1s Asp or Ser; A, 1S
Nle; A, 1s Arg or Val; A, 1s Glu or Phe; A, 1s Asp or Lys;
A, 1s His or Lys; A, 1s Asp or Lys; and A, 1s Asp or Glu;
and the side chains of A,. and A,, are linked through an
amide bond to form a bridge.

10295] Another more preferred cyclic peptide agonist
compound of formula 8 has formula 6 above wherein

[0296] (vii) the side-chains of A,; and A, are linked

through an amide bond and the side-chains of A, 4
and A, are linked through an amide bond to form a
bridge; or

[0297] (wviii) the side-chains of A, and A, are linked
through an amide bond and the side-chains of A,
and A, are linked through an amide bond to form a
bridge.

[0298] Another more preferred cyclic peptide agonist
compound has formula (vii) above wherein A, is Asn or

[0306] Cyclo(Kis-D*)[A™* Nle® K'®, D2, 1.>7]
hPTH(1-31)NH, (SEQ ID NO: 7)

[0307] Cyclo(Kis-D*?)[A"™>,Nle®, K™, D%, 1.*7]
hPTH(1-31)NH,, (SEQ ID NO: 8)

[0308] Cyclo(Kis-D*?)[A%,Nle® K&, D2 1 2]
hPTH(1-31)NH, (SEQ ID NO: 9)

[0309] Cyclo(Ke-D??)[A'7 Nle®, K8, D2, 2]
hPTH(1-31)NH, (SEQ ID NO: 10)

[0310] Cyclo(Kis-D??)[A'°,Nle? K8, D2, 1.27]
hPTH(1-31)NH, (SEQ ID NO: 11)

[0311] Cyclo(Kis-D??)[A19 Nle® K8, D2 [ 27]
hPTH(1-31)NH, (SEQ ID NO: 12)

[0312] Cyclo(Kis-D*?)[A Nle® K!8, D21 *7]
hPTH(1-31)NH, (SEQ ID NO: 13)

[0313] Cyclo(Kis-D??)[A'2 Nle® K'8,D?2,1*7]
hPTH(1-31)NH, (SEQ ID NO: 14)

[0314] Cyclo(Kis-D*)[A"13 Nle®, K'®,D?2,1%7]
hPTH(1-31)NH, (SEQ ID NO: 15)

[0315] Cyclo(Kis-D??)[A* Nle® K8, D> 1.27]
hPTH(1-31)NH, (SEQ ID NO: 16)

[0316] Cyclo(Kis-D**)[A'"°,Nle® K'®,D**,1L.*7]
hPTH(1-31)NH, (SEQ ID NO: 17)

Asp; A 5 1s Lys or Asp; A, 1s His or Ser; A, 1s Lys or Asp;
A, 418 Lys or Asp; A, 18 Val or Arg; A, 1s Glu, Lys or Asp;
A, 1s Arg or His; A, 1s His or Lys; A, 1s Ala or Gln; and
A, 1s Asp or Glu; and the side-chains of A,; and A, are
linked through an amide bond and the side-chains of A4 and
A, are linked through an amide bond to form a bridge.

[0317] Cyclo(Kis-D*?)[A° Nle® K'8,D?2,1.%7]
hPTH(1-31)NH,, (SEQ ID NO: 18)

[0318] Cyclo(Kis-D*)[A™'7 Nle®,K'®,D?2,1 7]
hPTH(1-31)NH, (SEQ ID NO: 19)

[0319] Cyclo(Kis-D*?)G' Nle®,K'®,D?2,1.>71hPTH(1-
31)NH, (SEQ ID NO: 20)

[0320] Cyclo(Kis-D*?)[A',G2,Nle®, K'® D2, 1.%7]
hPTH(1-31)NH,, (SEQ ID NO: 21)

[0321] Cyclo(Kis-D*?)[A',G Nle® K8, D2, 1.%7]
hPTH(1-31)NH, (SEQ ID NO: 22)

[0322] Cyclo(Kis-D*?)[A',G* Nle® K'®,D>2,1.>"]
hPTH(1-31)NH, (SEQ ID NO: 23)

[0323] Cyclo(Kis-D*H[A',G> Nle®,K*®,D**,1.*"]
hPTH(1-31)NH,, (SEQ ID NO: 24)

[0324] Cyclo(Kis-D*?)[A',G° Nle® K8, D2, 2]
hPTH(1-31)NH, (SEQ ID NO: 25)

[0325] Cyclo(Kis-D*3)[AL,G7,Nle8,K'8,D?2,1 7]
hPTH(1-31)NH, (SEQ ID NO: 26)

[0326] Cyclo(Kis-D??)[AY,G8,K'®,D*2,1.27ThPTH(1-
31)NH., (SEQ ID NO: 27)

[0327] Cyclo(Kis-D*?)[A',G° Nle® K8, D2, 2]
hPTH(1-31)NH, (SEQ ID NO: 28)

[0328] Cyclo(Kis-D*?)[AY,G°,Nle® K8 D21 2]
hPTH(1-31)NH, (SEQ ID NO: 29)

[0329] Cyclo(Kis-D??)[A',G" Nle® K'8,D?2,1*7]
hPTH(1-31)NH, (SEQ ID NO: 30)

[0330] Cyclo(Kis-D*?)[AY,G3 Nle® K8, D21 2]
hPTH(1-31)NH, (SEQ ID NO: 31)

[0331] Cyclo(Kis-D*?)[A',G'*,Nle5 K8 D?2,1 2]
hPTH(1-31)NH, (SEQ ID NO: 32)

10299] Another more preferred cyclic peptide agonist
compound has formula (viil) above wherein A, is Asn or
Asp; A 518 Lys; A, 1s His or Ser; A, 1s Ser or Asp; A5 1S
Lys or Asp; A,, 1s Val or Arg; A,, 1s Glu, Lys or Asp; A,
1s Arg or His; A, 18 Lys or Asp; A,, 1s Ala or Gln; and A,
1s Lys or Asp; and the side-chains of A, and A, are linked
through an amide bond and the side-chains of A, and A,
are linked through an amide bond to form a bridge.

[0300] Another more preferred cyclic peptide agonist
compound of formula 9 has formula 6 above wherein the
side-chains of A, ; and A, 5 are linked through an amide bond
and the side-chains of A 5 and A,, are linked through an
amide bond and the side chains of A,. and A, are linked
through an amide bond to form a bridge.

[0301] Another more preferred cyclic peptide agonist
compound of formula 10 has formula 9 above wheremn A,
1s Asn or Asp; A ;s 1s Lys or Asp; A, ,1s Hisor Ser; A, 1s Lys
or Asp; A, 15 Lys or Asp; A,, 1s Val or Arg; A,, 1s Glu, Lys
or Asp, A,- 1s Arg or His; A, 1s Lys or Asp; A, 1s Ala or
Gln; and A, 1s Lys or Asp.

10302] More preferred cyclic peptide agonist compounds
of this 1nvention mclude:

[0303] Cyclo(Kis-D*?)[A',Nle®,K*® D=, 1.°"]
hPTH(1-31)NH, (SEQ ID NO: 3)

[0304] Cyclo(Kis-D*?)[A" Nle® K'¥, D2 1.*7]
hPTH(1-31)NH, (SEQ ID NO: 5)

[0305] Cyclo(Kis-D>?)[A'> Nle® K8, D2 [ 2]
hPTH(1-31)NH, (SEQ ID NO: 6)
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[0332] Cyclo(Kis-D*H)[A',G'°,Nle®,K'*,D** 1.*"]
hPTH(1-31)NH, (SEQ ID NO: 33)

[0333] Cyclo(Ks-D*?)[AL,G'°,Nle®, K'®,D?*%1.>7]
hPTH(1-31)NH, (SEQ ID NO: 34)

[0334] Cyclo(Kis-D*?)[A',G'7,Nle® K8 D21 2]
hPTH(1-31)NH, (SEQ ID NO: 35)

[0335] Cyclo(Kis-D*)[D-P* Nle®,K'®, D> 1.*"]
hPTH(1-31)NH, (SEQ ID NO: 36)

[0336] Cyclo(Kis-D??)[A!,D-P? Nle® K'8,D?2,1 *7]
hPTH(1-31)NH, (SEQ ID NO: 37)

[0337] Cyclo(Kis-D??)[A',D-P° Nle8,K'8,D?2,1 *7]
hPTH(1-31)NH, (SEQ ID NO: 38)

[0338] Cyclo(Kis-D*?)[A!,D-P7,Nle® K!8, D2, *7]
hPTH(1-31)NH, (SEQ ID NO: 39)

[0339] Cyclo(Kis-D??)[A!,D-P° Nle® K'8,D?2,1 *7]
hPTH(1-31)NH, (SEQ ID NO: 40)

[0340] Cyclo(Kis-D*?)[A',D-P°,Nle® K'®, D2, 1.%"]
hPTH(1-31)NH, (SEQ ID NO: 41)
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[0358] Cyclo(K-D*?)[A',Nle®,K'* D™ L.>7]
hPTH(1-31)NH, (SEQ ID NO: 67)

[0359] Cyclo(Kis-D??)[A',Nle®'® K'7,D?',1.*7]
hPTH(1-31)NH, (SEQ ID NO: 68)

[0360] Cyclo(Kis-D*?)[A',NIe818, K21, D5 [ *7]
hPTH(1-31)NH, (SEQ ID NO: 69)

[0361] Cyclo(Kis-D*?)[A! Nle®'® K% D> 127]
hPTH(1-31)NH, (SEQ ID NO: 70)

[0362] Cyclo(K'8-D*?)[K'8,D>*ThPTH(1-34)NH,
(SEQ ID NO: 71)

[0363] Cyclo(Klg_Dzz)[Kl&ZGﬁO?DZQ?L23?28?31?E25?29]
hPTH(1-34)NH2 (SEQ ID NO: 72)

[03 64] BiCYClO(Kla-D17?1{18?[)22)[ Al ,NleS,D 17 ,.,22?
K'® 1.>7ThPTH(1-31)NH, (SEQ ID NO: 73)

[0365] Bicyclo(Kis-D**K=°,D*)[ A’ Nle®, K D>,
[27JhPTH(1-31)NH, (SEQ ID NO: 74)

[0366] Tricyclo(Ki-D'/,K'*-D** K*°-D°")[A' Nle®,
K'®.D'"*% 1L*"ThPTH(1-34)NH, (SEQ ID NO: 80)

[0341] Cyclo(Kws-D*?)[A',D-P'* Nle®,K'® D, L.*"] [0367] or a pharmaceutically acceptable salt or prodrug

hPTH(1-31)NH,, (SEQ ID NO: 42) thereof.
[0342] Cyclo(Kis-D*H)[A',D-P'> Nle®, K'®* D**,1L.*"] [0368] Still more preferred cyclic peptide agonist com-
hPTH(1-31)NH, (SEQ ID NO: 43) pounds of this invention include:

[0343] Cyclo(Kws-D*?)[A',D-P'° Nle®,K'® D> 1.%"]
hPTH(1-31)NH,, (SEQ ID NO: 44)

[0344] Cyclo(Kis-D*?)[A',D-P7,Nle® K8, D2, 1.%"]
hPTH(1-31)NH, (SEQ ID NO: 45)

[0345] Cyclo(Kis-D*9)[A',Nle® K, D=, 1.°"]
hPTH(1-343)NH, (SEQ ID NO: 46)

[0346] Cyclo(Kis-D*?)[A',Nle®,D'® D**,1.*"]
hPTH(1-31)NH,, (SEQ ID NO: 47)

[0347] Cyclo(Kis-D*?)[A',Nle®,0'% D**,1.°"]
hPTH(1-31)NH, (SEQ ID NO: 48)

[0348] Cyclo(Kis-D*9)[A',Nle®,D'®,0°*,1.°7]
hPTH(1-31)NH, (SEQ ID NO: 49)

[0349] Cyclo(K=-D*?)[A' Nle®,K'® E**, L]
hPTH(1-31)NH, (SEQ ID NO: 50)

[0350] Cyclo(Kis-D*?)[A* Nle®,0° E>*,1.*"]
hPTH(1-31)NH,, (SEQ ID NO: 51)

[0351] Cyclo(Kis-D*?)[A',Nle®,K**, D= 1*"]
hPTH(1-30)NH, (SEQ ID NO: 52)

[0352] Cyclo(Kis-D*?)[A',Nle®, K, D= 1.*"]
hPTH(1-29)NH,, (SEQ ID NO: 53)

[0353] Cyclo(Kis-D**)[A' Nle® K, D> L*"]
hPTH(1-28)NH,, (SEQ ID NO: 54)

[0354] Cyclo(Kis-D**)[A',Nle®,K**, D= 1*"]
hPTH(1-27)NH, (SEQ ID NO: 55)

[0355] Cyclo(Kis-D*?)[Nle? , K'8,D?2,1 " ThPTH(3-
31)NH, (SEQ ID NO: 63)

[0356] Cyclo(Kis-D??)[Nle®,K'8,D?2,1.>7ThPTH(2-
31)NH, (SEQ ID NO: 64)

[0357] Cyclo(Kis-D*?)[A',N1e518, K10, D [ *7]
hPTH(1-31)NH, (SEQ ID NO: 66)

[0369] Cyclo(Kis-D*?)[A',Nle®,K'® D**,1.°"]
hPTH(1-31)NH,, (SEQ ID NO: 3)

[0370] Cyclo(Kis-D*?)[A',Nle®,K'® D**1.°7]
hPTH(1-343)NH, (SEQ ID NO: 46)

[0371] Cyclo(Kis-D*?)[A">,Nle® K'¥, D2 1.>7]
hPTH(1-31)NH, (SEQ ID NO: 6)

[0372] Cyclo(Ki-D??)[A°,Nle®, K'®,D?2,1.>7]
hPTH(1-31)NH,, (SEQ ID NO: 9)

[0373] Cyclo(Kis-D*?)[A1°,NIe®, K'®,D?2,1 7]
hPTH(1-31)NH, (SEQ ID NO: 12)

[0374] Cyclo(Kis-D>?)[A"!! Nle®,K'®,D?2,1.%7]
hPTH(1-31)NH, (SEQ ID NO: 13)

[0375] Cyclo(Kis-D*?)[A'2 Nle® K'8,D?2,1.%7]
hPTH(1-31)NH, (SEQ ID NO: 14)

[0376] Cyclo(Kis-D*?)[A13 N8, K'8,D?2,1 *7]
hPTH(1-31)NH, (SEQ ID NO: 15)

[0377] Cyclo(Kis-D*3)[A* Nle® K8, D21 2]
hPTH(1-31)NH, (SEQ ID NO: 16)

[0378] Cyclo(Kis-D??)[A5 Nle® K'8,D?2,1 *7]
hPTH(1-31)NH, (SEQ ID NO: 17)

[0379] Cyclo(Kis-D*?)[A-1% N8, K'8,D?2,1 *7]
hPTH(1-31)NH, (SEQ ID NO: 18)

[0380] Cyclo(Kis-D*3)[A7 Nle® K8, D21 27]
hPTH(1-31)NH, (SEQ ID NO: 19)

[0381] Cyclo(Kis-D??)G*,Nle® K'&,D?2,1.>7hPTH(1-
31)NH., (SEQ ID NO: 20)

[0382] Cyclo(Kis-D*3)[A!,G2,Nle8,K'8,D?2,1 7]
hPTH(1-31)NH, (SEQ ID NO: 21)

[0383] Cyclo(Kis-D*?)[A',G Nle® K8, D2, 2]
hPTH(1-31)NH, (SEQ ID NO: 22)



US 2002/0132973 Al

[0384] Cyclo(K=-D*?)[A',G™°,Nle®, K**,D**,L*"]
hPTH(1-31)NH, (SEQ ID NO: 29)

[0385] Cyclo(K=s-D*?)[A',G"°,Nle®, K**,D**,L.*"]
hPTH(1-31)NH, (SEQ ID NO: 31)

[0386] Cyclo(Kis-D**)[A',G'°Nle®,K'® D L*"]
hPTH(1-31)NH,, (SEQ ID NO: 34)

[0387] Cyclo(Kis-D*H)[A',G' 7 ,Nle® K D> 1L*"]
hPTH(1-31)NH,, (SEQ ID NO: 35)

[0388] Cyclo(Kis-D*?)[D-P*,Nle®,K'®,D**1.7"]
hPTH(1-31)NH, (SEQ ID NO: 36)

[0389] Cyclo(Kis-D**)[A' Nle®, D, D> 1L*"]
hPTH(1-31)NH, (SEQ ID NO: 47)

[0390] Cyclo(Kis-D**)[A' Nle®,0%, D>, L="]
hPTH(1-31)NH,, (SEQ ID NO: 48)

[0391] Cyclo(Kis-D*?)[A',Nle®,D**,0°°,1L>"]
hPTH(1-31)NH, (SEQ ID NO: 49)

[0392] Cyclo(Kwis-D*?)[A' ,Nle®,K'® E**, L]
hPTH(1-31)NH,, (SEQ ID NO: 50)

[0393] Cyclo(Kwis-D*?)[A',Nle®,0'% E**,L*"]
hPTH(1-31)NH,, (SEQ ID NO: 51)

[0394] Cyclo(Kis-D*9)[A',Nle® K, D=, 1.°"]
hPTH(1-30)NH, (SEQ ID NO: 52)

[0395] Cyclo(Kis-D*?)[A',Nle®,K'® D**,1.*"]
hPTH(1-29)NH,, (SEQ ID NO: 53)

[0396] Cyclo(Kis-D*?)[A',Nle®,K'® D**,1.°"]
hPTH(1-28)NH, (SEQ ID NO: 54)

[0397] Cyclo(Kis-D*9)[A' N1e®"*,K'°, D' 1.7"]
hPTH(1-31)NH, (SEQ ID NO: 66)

[0398] Cyclo(Kis-D*?)[A',Nle®,K'* D' 1.*7]
hPTH(1-31)NH, (SEQ ID NO: 67)

[0399] Cyclo(Kis-D*?)[A',N1e®'8,K'7,D?' 1 7]
hPTH(1-31)NH, (SEQ ID NO: 68)

[0400] Cyclo(Kis-D**)[A',Nle®'® K**,D*°,1L*7]
hPTH(1-31)NH, (SEQ ID NO: 69)

[0401] Cyclo(Kis-D*?)[A',Nle®'® K*>,D*°,L*"]
hPTH(1-31)NH, (SEQ ID NO: 70)

[0402]  Cyclo(K'$-D>?)[K'® D>*]hPTH(1-34)NH,
(SEQ ID NO: 71)

[0403] Cyclo(Klg_DQZ)[Kl8?26?30?D22?L23?28?31?E25:,29]
hPTH(1-34)NH,, (SEQ ID NO: 72)

[0404] Bicyclo(Kis-D'7 K** D*5)[A' ,Nle®, D' 7=,
K% 1 27hPTH(1-31)NH,, (SEQ ID NO: 73)

[0405] Bicyclo(Kis-D**,K*° D) A' Nle® K'® D>,
[ 27ThPTH(1-31)NH, (SEQ ID NO: 74)

[0406] Tricyclo(Ks-D',K*®-D** K*°-D*")[A',Nle?,
K% D722 1 27hPTH(1-34)NH, (SEQ ID NO: 80)

[0407] or a pharmaceutically acceptable salt or prodrug
thereof.

[0408] Still yet more preferred cyclic peptide agonist
compounds include:

[0409] Cyclo(Kis-D**)[A' Nle® K, D> 1L*"]
hPTH(1-31)NH,, (SEQ ID NO: 3)
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[0410] Cyclo(K=-D*?)[A',Nle®,K'® D>, 1.>7]
hPTH(1-343)NH, (SEQ ID NO: 46)

[0411] Cyclo(Kis-D??)[AT1 Nle® K5, D?2,1.27]
hPTH(1-31)NH, (SEQ ID NO: 12)

[0412] Cyclo(Kis-D*?)[A'2 Nle® K'8,D?2,1.%7]
hPTH(1-31)NH,, (SEQ ID NO: 14)

[0413] Cyclo(Kis-D*)[A13 Nle®, K'®,D?2,1.%7]
hPTH(1-31)NH, (SEQ ID NO: 15)

[0414] Cyclo(Kis-D*)[A1* Nle®, K'®,D?2,1 *7]
hPTH(1-31)NH, (SEQ ID NO: 16)

[0415] Cyclo(Kis-D*?)[A1° Nle® K'8,D?2,1.%7]
hPTH(1-31)NH,, (SEQ ID NO: 18)

[0416] Cyclo(Kis-D*)[A'7 Nle®,K'®,D?2,1.%7]
hPTH(1-31)NH, (SEQ ID NO: 19)

[0417] Cyclo(Kis-D*?)[A,G> Nle® K8, D2, 1.%7]
hPTH(1-31)NH, (SEQ ID NO: 22)

[0418] Cyclo(Kis-D*?)[AY,G'3 Nle®,K'%,D?,1.>7]
hPTH(1-31)NH,, (SEQ ID NO: 31)

[0419] Cyclo(Kis-D*?)[A',G'°,Nle® K'¥,D?2,1.>7]
hPTH(1-31)NH, (SEQ ID NO: 34)

[0420] Cyclo(Kis-D*)[A',G'7,Nle® K¥, D?2,1.27]
hPTH(1-31)NH, (SEQ ID NO: 35)

[0421] Cyclo(Ke-D*9)[D-P',Nle® K", D, L]
hPTH(1-31)NH, (SEQ ID NO: 36)

[0422] Cyclo(Kis-D*?)[A',Nle®,D'® D>, L.>"]
hPTH(1-31)NH,, (SEQ ID NO: 47)

[0423] Cyclo(Kwis-D*?)[A',Nle®, K E**, L]
hPTH(1-31)NH, (SEQ ID NO: 50)

[0424] Cyclo(Kis-D*)[A' Nle®,0'% E**,L.°"]
hPTH(1-31)NH, (SEQ ID NO: 51)

[0425] Cyclo(Kis-D*?)[A',Nle®,K'® D>, L.>"]
hPTH(1-30)NH,, (SEQ ID NO: 52)

[0426] Cyclo(Kis-D*?)[A',Nle®,K'* D 1.77]
hPTH(1-31)NH, (SEQ ID NO: 67)

[0427] Cyclo(K'*®-D??)[K'®,D**1hPTH(1-34)NH,
(SEQ ID NO: 71)

[0428] Bicyclo(Ks-D' 7 K'® D**)[A',Nle®,D"' "=,
K** L*"1hPTH(1-31)NH,, (SEQ ID NO: 73)

[0429] Bicyclo(K-D**,K*°,D°")[A' ,Nle®,K'® D>2,
L*"1hPTH(1-31)NH,, (SEQ ID NO: 74)

[0430] Tricyclo(Ks-D' 7 K*®-D*?,K*°-D°")[A' ,Nle®,
K™ D'"*2 1> ThPTH(1-34)NH, (SEQ ID NO: 80)

[0431] or a pharmaceutically acceptable salt or prodrug
thereof.

[0432] Another still yet more preferred cyclic peptide
agonist compound is Bicyclo(K*>-D*'" K*°-D*")[A* ,Nle>**,
D'/L*"ThPTH(1-31)NH,(SEQ ID NO: 79) or a pharmaceu-
tically acceptable salt or prodrug thereof.

[0433] Certain cyclic peptide compounds of this invention
inhibit the action of PTH. Such cyclic peptide antagonist
compounds are useful in the treatment of disorders charac-
terized by an excess of PTH such as hyperparathyrodism and
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hyperparathyrodism-related hypercalcemia crisis, hypercal-
cemia of malignancy, renal failure and hypertension.

10434] A preferred cyclic peptide antagonist compound of
formula 10 has formula 6 above wherein X 1s

[0435] () Ry -Au-As-Ag-Ag-Ag-Ag,

[0436]  (b) Ry, -As-AgAr-Ag-Ao
[0437](0) Ryo-Ag-Ar-Ag-Ao
[0438]  (d) Ry, -Ar-Ag-Ao-
[0439] () Ry,-Ag-Ao-

[0440] () R,,-A,-, and

[0441j () Rip-;

[0442] A more preferred cyclic peptide antagonist com-
pound of formula 11 has formula 10 above wherein A4 1s Nle
and A~ 1s Leu.

[0443] Another more preferred cyclic peptide antagonist
compound of formula 12 has formula 11 above wherein
wherein the side chains of A, ; and A, are linked through an
amide bond to form a bridge.

|0444] Another more preferred cyclic peptide antagonist
compound of formula 13 has formula 12 above wherein A,
1s Asn or Asp; A, ;15 Lys; A, 1s His or Ser; A, - 1s Asp or Ser;
A4 18 Asp, Lys or Orn; A, 1s Arg or Val; A,, 1s Asp, Glu,
Lys or Orn; A, < 1s Arg or His; A, 1s His or Lys; A, 1s Ala
or Gln; and A, 1s Asp or Glu.

10445] More preferred cyclic peptide antagonist com-
pounds 1nclude:

[0446] cyclo(Kis-D**)[K',D**,L*' ThPTH(10-
31)NH, (SEQ ID NO: 56)

[0447] cyclo(Kie-D*)[K*®,D**,L*" ThPTH(9-
31)NH, (SEQ ID NO: 57)

[0448] cyclo(Ki-D**)[Nle®,K'® D>, 1.>" ThPTH(S-
31)NH, (SEQ ID NO: 58)

[0449] cyclo(Kis-D**)[Nle®, K, D**,L.>" ThPTH(7-
31)NH, (SEQ ID NO: 59)

[0450] cyclo(Ks-D**)[Nle®,K'* D>, L.*" ThPTH(6-
31)NH, (SEQ ID NO: 60)

[0451] cyclo(Kis-D*?)[Nle®, K, D>, 1> ThPTH(5-
31)NH,, (SEQ ID NO: 61)

[0452] cyclo(Ks-D**)[Nle®, K'®,D**,1.*" ]hPTH(4-
31)NH, (SEQ ID NO: 62)

[0453] cyclo(Kis-D**)[Nle®, K*®,D**,L.>" ThPTH(7-
34)NH,, (SEQ ID NO: 65); and

[0454] cyclo(K*8-D3)[K'® D>2]hPTH(7-34)NH,
(SEQ ID NO: 77);

0455] or a pharmaceutically acceptable salt or prodrug
thereof.

0456] Certain acyclic peptide compounds of this inven-
fion also possess agonist activity on the parathyroid hor-
mone receptor and accordingly are useful 1n the treatment of
physiological conditions associated with bone cell calctum
regulation 1ncluding hypocalcemia; osteoporosis; osteope-
nia; and disorders associated with osteoporosis and osteope-
nia such as hyperparathyroidism, hypoparathyroidism, and
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Cushings syndrome; glucocorticoid- and 1immunosuppres-
sant-induced osteopaenia; and bone fracture and bone
refracture repair.

[0457] A preferred acyclic peptide agonist compound of

formula 14 1s the peptide compound of formula II wherein
R 1s H and Y 1s NH,.

1

|0458] A more preferred acyclic peptide agonist com-
pound of formula 15 has formula 14 above wherein X 1s

[0459]  (2) Ry-As-As-As-Au-As-Ag-As-Ag-Ag-,
[0460] (b) R, -A-As-Ay-As-Ag-As-Ag-Ag- OF
[0461] (c) Ri-As-Ay-As-Ag-Ar-Ag-As.

[0462] Another more preferred acyclic peptide agonist
compound of formula 16 has formula 15 above wherein A,
1s Ser, Ala, Gly or D-Pro; A, 1s Ala, Val or Gly; A, 1s Ala,
Ser, Gly or D-Pro; A, 1s Glu, Ala or Gly; A 1s Ile, His, Ala
or Gly; A, 1s Ala, Gln, Gly or D-Pro; A, 1s Ala, Leu, Gly; A,
1s Leu, Nle, Gly or D-Pro; A, 1s His, Ala, Gly or D-Pro; A,
1s Ala, Asn, Gly, Asp or D-Pro; A, 1s Ala, Gly, Leu or Lys;
A,,1sAlaor Gly; A, ;1s Ala, Gly or Lys; A, , 1s Ala, Gly, His,
Ser or D-Pro; A, < 1s Ala, Gly, Ile or D-Pro; A, 1s Asn, Ala,
Gly, D-Pro or Gln; A, 1s Ala, Asp, Gly, Ser or D-Pro; A,
1s Lys; A, 1s Arg or Glu; A, 1s Arg; A, 1s Arg or Val; A,,
1s Asp, Lys, Orn or Glu; A, 1s Leu, Phe or Trp; A, 1s Leu;
A, - 15 Arg or His; A, 1s Lys or His; A, 1s Leu or Lys; A,
1s Ile or Leu or an equivalent amino acid thereof; A, 1s Ala
or Gln; A;, 1s Asp or Glu; A, 1s Ile, Leu or Val; A, 1s His;
A5 1s Asn or Thr; and A, 1s Ala or Phe.

[0463] Another more preferred acyclic peptide agonist

compound of formula 17 has formula 16 above wherein A,
1s Ala, Gly or D-Pro; A, 1s Nle, A,, 1s Asp and A, 1s Leu.

[0464] Another more preferred acyclic peptide agonist
compound of formula 18 has formula 17 above wherein X
18 R1,-A1-An-Ag-Ay-As-Ag-Ag-Ag-Ag-.

[0465] A still more preferred acyclic peptide agonist com-
pound 1s

[0466] [A'Nle®, K™ D**L*"ThPTH(1-31)NH, (SEQ
ID NO: 4) or a pharmaceutically acceptable salt or
prodrug thereolf.

[0467] It is to be understood that this invention covers all
appropriate combinations of the preferred aspects of the
invention referred to herein.

0468]| Synthesis of the Peptide Compounds

0469] The peptide compounds of the present invention
may be synthesized by any techniques that are known to
those skilled 1n the art of peptide synthesis. For solid phase

peptide synthesis, a summary of the many techniques may
be found 1 J. M. Stewart and J. D. Young, Solid Phase

Peptide Synthesis, W. H. Freeman Co. (San Francisco), 1963
and J. Meienhoter, Hormonal Proteins and Peptides, vol. 2,
p. 46, Academic Press (New York), 1973. For classical

solution synthesis see G. Schroder and K. Lupke, The
Peprides, vol. 1, Academic Press (New York), 1965.

[0470] In general, these methods comprise the sequential
addition of one or more amino acids or suitably protected
amino acids to a growing peptide chain. Normally, either the
amino or carboxyl group of the first amino acid is protected
by a suitable protecting group. The protected or derivatized
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amino acid can then either be attached to an inert solid
support or ufilized 1n solution by adding the next amino acid
in the sequence having the complimentary (amino or car-
boxyl) group suitably protected, under conditions suitable
for forming the amide linkage. The protecting group 1s then
removed from this newly added amino acid residue and the
next amino acid (suitably protected) is then added, and so
forth. After all the desired amino acids have been linked 1n
the proper sequence, any remaining protecting groups (and
any solid support) are removed sequentially or concurrently,
to afford the final peptide compound. By simple modifica-
tion of this general procedure, 1t 1s possible to add more than
one amino acid at a time to a growing chain, for example, by
coupling (under conditions which do not racemize chiral
centers) a protected tripeptide with a properly protected
dipeptide to form, after deprotection, a pentapeptide and so

forth.

[0471] A preferred method of preparing the peptide com-
pounds of the present invention involves solid phase peptide
synthesis.

[0472] In this particularly preferred method the alpha-
amino function 1s protected by an acid or base sensitive
group. Such protecting groups should have the properties of
being stable to the conditions of peptide linkage formation,
while beimng readily removable without destruction of the
crowling peptide chain or racemization of any of the chiral
centers contained therein. Suitable protecting groups are
9-fluorenylmethyloxycarbonyl (Fmoc), t-butyloxycarbonyl
(Boc), benzyloxycarbonyl (Cbz), biphenylisopropyloxycar-
bonyl, t-amyloxycarbonyl, 1sobornyloxycarbonyl,
(a,a)dimethyl-3,5-dimethoxybenzyloxycarbonyl, o-nitro-
phenylsulfenyl, 2-cyano-t-butyloxycarbonyl, and the like.
The 9-fluorenylmethyloxycarbonyl (Fmoc) protecting group
1s preferred.

10473] Particularly preferred side chain protecting groups
are, for side chain amino groups as 1n lysine and arginine:
2,2,5,7,8-pentamethylchroman-6-sulfonyl  (pmc), nitro,
p-toluenesulfonyl, 4-methoxybenzenesulfonyl, Cbz, Boc,
Alloc (allyloxycarbonyl) and adamantyloxycarbonyl; for
tyrosine: benzyl, o-bromobenzyloxycarbonyl, 2,6-dichlo-
robenzyl, isopropyl, t-butyl (t-Bu), cyclohexyl, cyclopenyl
and acetyl (Ac); for serine: t-butyl, benzyl and tetrahydro-
pyranyl; for histidine: trityl, benzyl, Cbz, p-toluenesultonyl
and 2,4-dinitrophenyl; for tryptophan: formyl and Boc; for

asparagine and glutamine: Trt (trityl); for aspartic acid and
glutamic acid: O-t-Bu and OAllyl.

10474] The cyclic peptide compounds of this invention are
preferably prepared using a fragment-based approach in
which a fragment of the desired complete peptide compound
containing the amide, ester, disulfide or lanthionine bridge
(the cyclic peptide fragment) is separately prepared and
purified prior to coupling to a resin-bound amino acid or
peptide portion of the complete peptide compound. The
cyclic peptide fragment 1s prepared using classical solution
phase synthetic techniques or solid phase peptide synthesis
methodology as described herein. The synthesis of the
complete peptide compound i1s then accomplished by
sequential addition of the remaining amino acid residues to
the resin-bound cyclic peptide; by addition of additional
cyclic or acyclic peptide fragments to the resin bound cyclic
peptide; or by any combination of the above. The prepara-
tion of cyclic peptide hPTH analogs using a fragment-based
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approach 1s described 1n U.S. Ser. No. 60/081897, filed Apr.
15, 1998, mcorporated herein by reference.

[0475] Peptides of this invention wherein R, is

R- I‘{g O
Rs )\/ N or
)
H Rg
R+ O
Rg
“~ N /
H Rig Ri1

[0476] are prepared using the method described by R.
Waelchli et al., Tetrahedron Lett., 6(10), 1151-1156 (1996),
incorporated herein by reference.

[0477] The following non-limiting examples will serve to
further i1llustrate the preparation of the novel peptides of this
invention.

0478] General Methods

0479] The peptide compounds are prepared on a Protein
Technologies, Inc. PS3 Automated Solid Phase Peptide
Synthesizer using standard Fmoc solid-phase peptide syn-
thesis (SPPS) methodology. The Fmoc-protected amino
acids are purchased from either Advanced ChemTech (Lou-
isville, Kent., USA), Bachem (Torrance, Calif., USA), or
Senn Chemicals AG (Dielsdorf, Switzerland) and are listed
below: Fmoc-Ala-OH, Fmoc-Arg(Pmc)-OH, Fmoc-Asn-
(Trt)-OH,  Fmoc-Asp(OtBu)-OH,  Fmoc-Asp(OAllyl),
Fmoc-Cys(Acm)-OH, Fmoc-Cys(Trt)-OH, Fmoc-Glu-
(OtBu)-OH, Fmoc-Glu(OAllyl)-OH, Fmoc-GIn(Trt)-OH,
Fmoc-Gly-OH, Fmoc-His(Trt)-OH, Fmoc-Ile-OH, Fmoc-
Leu-OH, Fmoc-Lys(Alloc)-OH,  Fmoc-Lys(Boc)-OH,
Fmoc-Orn(Alloc)-OH, Fmoc-Phe-OH, Fmoc-Ser(tBu)-OH,
Fmoc-Thr(tBu)-OH, Fmoc-Trp(Boc)-OH, and Fmoc-Val-
OH.

|0480] Amino acid analysis 1s performed by BACHEM
Bioscience, King of Prussia, Pa. and 1s reported as: amino
acid residue: value found (value expected).

[0481] Sequence analysis i1s performed at the Microchemi-

cal Facility at Emory Umversity School of Medicine,
Atlanta, Ga.

[0482] Preparation of the Amide-Bridge

[0483] Amide-bridged cyclic peptide compounds are pre-
pared by formation of an amide bond between the side-chain
carboxyl group of an acidic amino acid residue and the
side-chain amino group of a basic amino acid residue in the
presence of an activating agent as described above. Preferred
acidic amino acid residues include Asp, Glu, —NHCH
[(CH,);CO,H]CO— and —NHCH[(CH,),CO,H]CO—,
Asp bemg most preferred. Preferred basic amino acid resi-
dues include His, Lys, Orn, —NHCH(CH,NH,)CO— and
—NHCH][ (CH,),NH, JCO—, Lys being most preferred.

|0484] In instances wherein the peptide precursor to the
cyclic peptide compound contains more than one acidic or
basic amino acid residue, protecting groups for the addi-
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fional acidic or basic amino acids are selected so that the
amino acids to be cyclized may be selectively deprotected.
Preferably, the desired acidic and basic amino acid residues
are deprotected simultaneously. Furthermore, 1n addition to
being stable to the reagents used to deprotect the selected
basic and acidic amino acid residues, the protecting groups
on the remaining amino acid residues are selected to be
stable to the cyclization conditions employed.

|0485] The term “orthogonality” when used in reference to
side chain protecting groups refers to a situation as described
herein 1n which there are two or more classes of protecting
groups on a molecule, each class most optimally removed
under specific conditions, while remaining stable to condi-
tions used to remove protecting groups 1n other classes. Thus
one can remove all protecting groups of one class, while
leaving all others intact.

|0486] Preferred protecting groups having the desired
orthogonality are: for the acidic amino acid residue to be
cyclized: allyl; for the basic amino acid residue to by
cyclized: allyloxycarbonyl (alloc); for any additional acidic
amino acid residues: tert-butyl (tBu); and for any additional
basic amino acid residues: tert-butyloxycarbonyl (Boc).

|0487] The allyl and allyloxycarbonyl protecting groups
are removed simultaneously by treatment with palladium,
preferably tetrakis(triphenylphosphine) palladium(O). For-
mation of the amide bridge 1s then accomplished as
described herein for amide bond formation.

0488]| Preparation of the Ester Bridge

0489 Ester-bridged cyclic peptide compounds are pre-
pared by formation of an ester bond between the side-chain
carboxyl group of an acidic amino acid residue and the side
chain hydroxyl group of a hydroxyl-containing amino acid

residue. Preferred acidic amino acid residues include Asp,
Glu, —NHCH|(CH,),CO,H][CO— and —NHCH

[(CH,),CO,H]CO—, Asp being most preferred. Preferred
amino acid residues containing a side-chain hydroxyl group
include Ser, Thr, Tyr and the like, Ser and Thr being

especially preferred. Formation of the ester bond 1s accom-
plished using the methods and reagents described above for
formation of a amide bridge.

0490 Preparation of the Disulfide Bridge

0491 Daisulfide-bridged cyclic peptide compounds are
prepared by formation of a disulfide bond between amino
acid residues containing side chain sulfhydryl groups, of
which Cys 1s especially preferred. Preferred protecting
groups for the side-chain sulfhydryl residues are trityl (Trt)
and acetamidomethyl (Acm). Treatment of the fully pro-
tected peptide precursor to the disulfide-bridged cyclic pep-
fide compound with an oxidizing agent, for example, thal-
lium trifluoroacetate [ TI(CF,CO,),] in dimethylformamide
(DMF) effects the selective removal of the Trt or Acm
protecting group and concomitant disulfide bond formation.

0492 Preparation of the Lanthionine Bridge

0493| Lanthionine-based variants of the above-described
disulfide bridged analogs are prepared from the disulfide
using the desulfurization method described by Harp and
Gleason (J. Org. Chem. 1971, 36, 73-80). Following oxida-
tive removal of the Cys(Trt) or Cys(Acm) [or, the Homocys
derivatives| and disulfide bridge formation, the peptide is
treated with tris(diethylamino)phosphine in an appropriate
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solvent. After the recommended washings, the remaining
side chain protective groups are removed as described
above. The crude peptide compound 1s then purified using,
reverse phase liquid chromatography

EXAMPLE 1

[0494] Cyclo(Kis-D??)[A! Nle®,K'®,D?2,1.>7ThPTH(1-
31)NH, (SEQ ID NO: 3)

[0495] Ala-Val-Ser-Glu-Ile-Gln-Leu-Nle-His-Asn-Leu-
Gly-Lys-His-Leu-Asn-Ser-(Lys-Glu-Arg-Val-Asp)-Trp-
Leu-Arg-Lys-Leu-Leu-Gln-Asp-Val amide

0496] Method A

0497] Rink Amide MBHA Resin (Nova Biochem, La
Jolla, Calif., USA) (0.75 g, 0.41 mmol) is loaded into a
reaction vessel and swelled for 10 minutes using DMF (10
mL). The N-terminal Fmoc protective group is then removed
over 5 minutes using a solution of 20% piperidine 1n DMF
(15 mL). The resin is washed six times with DMF (15 mL)
and then treated over 20 minutes with a solution containing,
Fmoc-Val-OH (0.34 g, 1.0 mmol) and HBTU (0.38 g, 1.0
mmol) in 0.4M N-methylmorpholine (NMM)/DMF (5 mL).
Following the first amino acid coupling, the resin 1s washed

three times with DMF (15 mL). The deprotection/coupling
procedure 1s repeated using the following amino acid resi-
dues: Fmoc-Asp(OtBu)-OH, Fmoc-GIn(Trt)-OH, Fmoc-
Leu-OH, Fmoc-Leu-OH, Fmoc-Lys(Boc)-OH, Fmoc-
Arg(Pmc)-OH, Fmoc-Leu-OH, Fmoc-Trp(Boc)-OH, Fmoc-
Asp(OAllyl)-OH, Fmoc-Val-OH, .Fmoc-Arg(Pmc)-OH,
Fmoc-Glu(OtBu)-OH, and Fmoc-Lys(Alloc)-OH. The resin-
bound peptide 1s then removed from the instrument and
washed five times with DMF (50 mL), five times with THF
(50 mL), and five times with diethyl ether (50 mL). After air
drying, the resin 1s suspended under a nitrogen atmosphere
in 37:2:1 chloroform/acetic acid/NMM (40 mL). Tetraki-
s(triphenylphosphine)palladium(O) (2.8 g, 2.4 mmol) is
added and the heterogeneous mixture 1s gently agitated for
2 hours at ambient temperature. The resulting homogeneous
solution 1s filtered and the resin 1s washed successively with
0.5% diisopropylethylamine/DMF (100 mL), 0.5% sodium
diethyldithiocarbonate/DMF (100 mL), and DMF (200 mL).
Cyclization between the side chains of Lys'® and Asp™ is
effected over 2 hours using HBTU (0.26 g, 0.62 mmol),
HOBT (0.08 g, 0.62 mmol), and NMM (0.14 mL, 1.23
mmol) in anhydrous DMF (20 mL); the cyclization step is
then performed a second time. The solvent 1s removed and
the resin is washed successively with DMF (100 mL), THF
(100 mL) and diethyl ether (100 mL), and air-dried.

[0498] A portion of this resin-bound peptide (0.46 g,
approx. 0.1 mmol) 1s returned to the automated synthesizer
and the remaining seventeen amino acid residues are added
as described previously in the order: Fmoc-Ser(tBu)-OH,
Fmoc-Asn(Trt)-OH, Fmoc-Leu-OH, Fmoc-His('Trt)-OH,
Fmoc-Lys(Boc)-OH, Fmoc-Gly-OH, Fmoc-Leu-OH, Fmoc-
Asn(Trt)-OH, Fmoc-His('Trt)-OH, Fmoc-Nle-OH, Fmoc-
Leu-OH, Fmoc-GIn(Trt)-OH, Fmoc-Ile-OH, Fmoc-Glu-
(OtBu)-OH, Fmoc-Ser(tBu)-OH, Fmoc-Val-OH, and Fmoc-
Ala-OH. The N-terminal Fmoc protective group 1s removed
over 5 minutes using a 20% piperidine/DMF solution (15
mL). The resin-bound peptide is removed from the instru-

ment and washed successively with DMF (100 mL), TBF
(100 mL), and diethyl ether (100 mL). The air-dried resin is

suspended in 10 mL of TFA containing water (0.5 mL),
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thioanisole (0.5 mL), phenol (0.75 g), and ethanedithiol
(0.25 mL). After 2 hours, the TFA solution is filtered into
tert-butylmethyl ether (60 mL) at 0° C. which effected the
precipitation of the crude peptide. The resin 1s washed with
TFA (2 mL) which is added to the peptide mixture. The

peptide mixture 1s centrifuged at 2500 rpm for 5 minutes and
decanted. The crude, white solid 1s resuspended 1n diethyl
ether (30 mL), centrifuged, and decanted. This washing
procedure 1s repeated four times and the resulting peptide 1s
dried in vacuo, dissolved in water containing 0.1% TFA (50
mL), and lyophilized to dryness.

[0499] The crude peptide 1s purified by reverse-phase high
performance liquid chromatography using a Rainin HPLC
system equipped with a DYNAMAX-60A semi-preparative
1" C18 column. The mobile phase initiated with water (0.1%
TFA) and ramped over 30 minutes to 60% ACN (0.08%
TFA)/water (0.1% TFA). The pure fractions eluting at
approximately 23 minutes are combined and lyophilized to
give 40 mg of the purified peptide. IS-MS: 3634 (M+).
Amino Acid Analysis: Asp/Asn: 3.86 (4); Ser: 1.85 (2);
Glu/Gln: 4.00 (4); Gly: 0.98 (1); Ala: 0.97 (1); Val: 2.86 (3);
He: 0.95 (1); Leu: 6.49 (6); Nle: 0.91 (1); Lys: 2.75 (3); His:
2.06 (2); Arg: 2.09 (2); Trp: not determined (1). The position
of the amide bridge 1s confirmed by Edman degradation and
tryptic digest mapping.

[0500] Method B

[0501] Rink Amide MBHA Resin (Nova Biochem, La
Jolla, Calif., USA) (0.75 g, 0.41 mmol) is loaded into a
reaction vessel and swelled for 10 minutes using DMF (10
mL). The N-terminal Fmoc protective group is then removed
over 5 minutes using a solution of 20% piperidine in DMF
(17 mL). The resin is washed six times with DMF (17 mL)
and then treated over 20 minutes with a solution containing
Fmoc-Val-OH (0.34 g, 1.0 mmol) and HBTU (0.38 g, 1.0
mmol) in 0.4M N-methylmorpholine (NMM)/DMF (8 mL).
Following the first amino acid coupling, the resin 1s washed
three times with DMF (17 mL). The deprotection/coupling
procedure 1s repeated using the following amino acid resi-
dues: Fmoc-Asp(OtBu)-OH, Fmoc-GIn(Trt)-OH, Fmoc-
Leu-OH, Fmoc-Leu-OH, Fmoc-Lys(Boc)-OH, Fmoc-
Arg(Pmc)-OH, Fmoc-Leu-OH, Fmoc-Trp(Boc)-OH, Fmoc-
Asp(OAllyl)-OH, Fmoc-Val-OH, Fmoc-Arg(Pmc)-OH,
Fmoc-Glu(OtBu)-OH,  Fmoc-Lys(Alloc)-OH,  Fmoc-
Ser(tBu)-OH, Fmoc-Asn(Trt)-OH, and Fmoc-Leu-OH. The
resin-bound peptide 1s then removed from the instrument
and washed five times with DMF (50 mL), five times with
THE (50 mL), and five times with diethyl ether (50 mL).
After air drying, the resin 1s suspended under a nitrogen
atmosphere in 37:2:1 chloroform/acetic acid/NMM (40 mL).
Tetrakis(triphenylphosphine)palladium(O) (1.0 g, 0.86
mmol) is added and the heterogeneous mixture is gently
agitated for 2 hours at ambient temperature. The resulting
homogeneous solution 1s filtered and the resin 1s washed
successively with 0.5% diisopropylethylamine/DMF (100
mL), 0.5% sodium diethyldithiocarbonate/DMF (100 mL),
and DMF (200 mL). Cyclization between the side chains of
Lys'® and Asp~” is effected over 2 hours using BBTU (0.23
g, 0.62 mmol), HOBT (0.08 g, 0.62 mmol), and NMM (0.13
mL, 1.23 mmol) in anhydrous DMF (20 mL); the cyclization
step 1s then performed a second time. The solvent 1s removed
and the resin is washed successively with DMF (100 mL),

THF (100 mL), diethyl ether (100 mL), and air-dried.
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[0502] The resin-bound peptide (approx. 2.2 g) is returned
to the automated synthesizer and the remaining fourteen
amino acid residues are added as described previously 1n the
order: Fmoc-His(Trt)-OH, Fmoc-Lys(Boc)-OH, Fmoc-Gly-
OH, Fmoc-Leu-OH, Fmoc-Asn(Trt)-OH, Fmoc-His(Trt)-
OH, Fmoc-Nle-OH, Fmoc-Leu-OH, Fmoc-GIln(Trt)-OH,
Fmoc-Ile-OH, Fmoc-Glu(OtBu)-OH, Fmoc-Ser(tBu)-OH,
Fmoc-Val-OH, and Fmoc-Ala-OH. The N-terminal Fmoc
protective group 1s removed over 5 minutes using a 20%
piperidine/DMF solution (17 mL). The resin-bound peptide
1s removed from the instrument and washed successively
with DMF (100 mL), THF (100 mL), and diethyl ether (100
mL). The air-dried resin is suspended in 40 mL of TFA
containing water (2.0 mL), thioanisole (2.0 mL), phenol (3.0
g), and ethanedithiol (1.0 mL). After 2 hours, the TFA
solution is filtered into tert-butylmethyl ether (160 mL) at 0°
C. which effects precipitation of the crude peptide. The resin
is washed with TFA (2 mL) which is added to the peptide
mixture. The peptide mixture 1s centrifuged at 2500 rpm for
5 minutes and decanted. The crude, white solid 1s resus-
pended in diethyl ether (120 mL), centrifuged, and decanted.
This washing procedure 1s repeated four times and the
resulting peptide 1s dried 1n vacuo, dissolved 1n water

containing 0.1% TFA (100 mL), and lyophilized to dryness.

[0503] The crude peptide is purified by reverse phase
liquid chromatography as described previously to provide
261 mg of material which 1s shown to be 1dentical by mass
spectral and HPLC analysis to an authentic sample prepared
by Method A. In addition, the material provided by Method

B 1s identical to that prepared by Method A by 1 vitro
analysis in the ROS 17.2/8 cell cCAMP assay (vide supra).

10504] Method C

[0505] Rink Amide MBHA Resin (Nova Biochem, La
Jolla, Calif., USA) (0.75 g, 0.41 mmol) is loaded into a
reaction vessel and swelled for 10 minutes using DMF (10
mL). The N-terminal Fmoc protective group is then removed
over 5 minutes using a solution of 20% piperidine 1n DMF
(17 mL). The resin is washed six times with DMF (17 mL)
and then treated over 20 minutes with a solution containing,
Fmoc-Val-OH (0.34 g, 1.0 mmol) and HBTU (0.38 g, 1.0
mmol) in 0.4M N-methylmorpholine (NMM)/DMF (8 mL).
Following the first amino acid coupling, the resin 1s washed
three times with DMF (17 mL). The deprotection/coupling
procedure 1s repeated using the following amino acid resi-
dues: Fmoc-Asp(OtBu)-OH, Fmoc-GIn(Trt)-OH, Fmoc-
Leu-OH, Fmoc-Leu-OH, Fmoc-Lys(Boc)-OH, Fmoc-
Arg(Pmc)-OH, Fmoc-Leu-OH, Fmoc-Trp(Boc)-OH, Fmoc-
Asp(OAllyl)-OH, Fmoc-Val-OH, Fmoc-Arg(Pmc)-OH,
Fmoc-Glu(OtBu)-OH,  Fmoc-Lys(Alloc)-OH,  Fmoc-
Ser(tBu)-OH, Fmoc-Asn(Trt)-OH, Fmoc-Leu-OH, Fmoc-
His('Trt)-OH, Fmoc-Lys(Boc)-OH, Fmoc-Gly-OH, Fmoc-
Leu-OH, Fmoc-Asn(Trt)-OH, Fmoc-His(Trt)-OH, Fmoc-
Nle-OH, Fmoc-Leu-OH, Fmoc-GlIn(Trt)-OH, Fmoc-Ile-OH,
Fmoc-Glu(OtBu)-OH, Fmoc-Ser(tBu)-OH, Fmoc-Val-OH,
and Fmoc-Ala-OH. The resin-bound peptide 1s then
removed from the instrument and washed five times with
DMF (50 mL), five times with THF (50 mL), and five times
with diethyl ether (50 mL). After air drying, the resin is
suspended under a nitrogen atmosphere 1n a 37:2:1 chloro-
form/acetic acid/NMM solution (40 mL). Tetrakis(triph-
enylphosphine)palladium(O) (1.0 g, 0.86 mmol) is added
and the heterogeneous mixture 1s gently agitated for 2 hours
at ambient temperature. The resulting homogeneous solution
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is filtered and the resin 1s washed successively with 0.5%
diisopropylethylamine/DMF (100 mL), 0.5% sodium dieth-

yldithiocarbonate/DMF (100 mL), and DMF (200 mL).
Cyclization between the side chains of Lys18 and Asp~* is
effected over 2 hours using HBTU (0.23 g, 0.62 mmol),
HOBT (0.08 g, 0.62 mmol), and NMM (0.13 mL, 1.23
mmol) in anhydrous DMF (20 mL); the cyclization step is

then performed a second time. The solvent 1s removed and
the resin is washed successively with DMF (100 mL), THF

(100 mL), diethyl ether (100 mL), and air-dried.

[0506] The N-terminal Fmoc protective group is removed
over 5 minutes using a 20% piperidine/DMF solution (17
mL). Theres in-bound peptide is washed successively with
DMF (100 mL), THF (100 mL), and diethyl ether (100 mL).
The air-dried resin 1s suspended 1n 40 mL of TEA containing
water (2.0 mL), thioanisole (2.0 mL), phenol (3.0 g), and
ethanedithiol (1.0 mL). After 2 hours, the TFA solution is
filtered into tert-butylmethyl ether (160 mL) at 0° C. which
cffects precipitation of the crude peptide. The resin 1is
washed with TFA (2 mL) which is added to the peptide

mixture. The peptide mixture 1s centrifuged at 2500 rpm for
5 minutes and decanted. The crude, white solid 1s resus-
pended in diethyl ether (120 mL), centrifuged, and decanted.
This washing procedure i1s repeated four times and the
resulting peptide 1s dried 1 vacuo, dissolved in water

containing 0.1% TFA (100 mL), and lyophilized to dryness.

[0507] The crude peptide 1s purified by reverse phase
liquid chromatography as described previously to provide
purified peptide which 1s shown to be identical by mass
spectral and HPLC analysis to authentic samples prepared
by Methods A and B. In addition, the material provided by
Method C 1s 1dentical to that prepared by Methods A and B
by in vitro analysis in the ROS 17.2/8 cell cAMP assay (vide
supra).

0508] Method D

0509] The fragment-based synthesis of the title com-
pound 1s described 1 U.S. Ser. No. 60/081897, filed Apr. 15,

1998, incorporated herein by reference.

EXAMPLE 2

[0510] [A',Nle®,K'®,D?2,1 >1hPTH(1-3 1)NH, (SEQ ID
NO: 4)

[0511] Ala-Val-Ser-Glu-Ile-Gln-Leu-Nle-His-Asn-Leu-
Gly-Lys-His-Leu-Asn-Ser-Lys-Glu-Arg-Val-Asp-Trp-Leu-
Arg-Lys-Leu-Leu-Gln-Asp-Val amide

[0512] Rink Amide MBHA Resin (Nova Biochem, La
Jolla, Calif., USA) (0.75 g, 0.41 mmol) is loaded into a
reaction vessel and swelled for 10 minutes using DMF (10
mL). The N-terminal Fmoc protective group is then removed
over 5 minutes using a solution of 20% piperidine in DMF
(17 mL). The resin is washed six times with DMF (17 mL)
and then 1s treated over 20 minutes with a solution contain-
ing Fmoc-Val-OH (0.34 g, 1.0 mmol) and HBTU (0.38 g, 1.0
mmol) in 0.4M N-methylmorpholine (NMM)/DMF (8 mL).
Following the first amino acid coupling, the resin 1s washed
three times with DMF (17 mL). The deprotection/coupling
procedure 1s repeated using the following amino acid resi-
dues: Fmoc-Asp(OtBu)-OH, Fmoc-GIn(Trt)-OH, Fmoc-
Leu-OH, Fmoc-Leu-OH, Fmoc-Lys(Boc)-OH, Fmoc-
Arg(Pmc)-OH, Fmoc-Leu-OH, Fmoc-Trp(Boc)-OH, Fmoc-
Asp(OAllyl)-OH, Fmoc-Val-OH, Fmoc-Arg(Pmc)-OH,

Sep. 19, 2002

Fmoc-Glu(OtBu)-OH,  Fmoc-Lys(Alloc)-OH,  Fmoc-
Ser(tBu)-OH, Fmoc-Asn(Trt)-OH, Fmoc-Leu-OH, Fmoc-
His('Trt)-OH, Fmoc-Lys(Boc)-OH, Fmoc-Gly-OH, Fmoc-
Leu-OH, Fmoc-Asn(Trt)-OH, Fmoc-His(Trt)-OH, Fmoc-
Nle-OH, Fmoc-Leu-OH, Fmoc-Gln(Trt)-OH, Fmoc-Ile-OH,
Fmoc-Glu(OtBu)-OH, Fmoc-Ser(tBu)-OH, Fmoc-Val-OH,
and Fmoc-Ala-OH. The resin-bound peptide 1s then
removed from the instrument and washed five times with
DMF (50 mL), five times with THF (50 mL), and five times
with diethyl ether (50 mL). After air drying, a portion of the
resin (1.5 g, ~0.25 mmol) is suspended under a nitrogen
atmosphere 1 a 37:2:1 chloroform/acetic acid/NMM solu-
tion (20 mL). Tetrakis(triphenylphosphine)palladium(O)
(0.5 g, 0.43 mmol) is added and the heterogeneous mixture
1s gently agitated for 2 hours at ambient temperature. The
resulting homogeneous solution 1s filtered and the resin 1s

washed successively with 0.5% dusopropylethylamine/
DMP (100 mL), 0.5% sodium diethyldithiocarbonate/DMF

(200 mL), DMF (200 mL), THF (100 mL), diethyl ether
(100 mL), and air-dried.

[0513] The N-terminal Fmoc protective group is removed
over 5 minutes using a 20% piperidine/DMF solution (20
mL). The resin-bound peptide is washed successively with
DMF (100 mL), THF (100 mL), and diethyl ether (100 mL).
The air-dried resin 1s suspended in 20 mL of TFA containing
water (1.0 mL), thioanisole (1.0 mL), phenol (1.5 g), and
ethanedithiol (0.5 mL). After 2 hours, the TFA solution is
filtered into tert-butylmethyl ether (160 mL) at 0° C. which
cffects precipitation of the crude peptide. The resin 1is
washed with TFA (2 mL) which is added to the peptide
mixture. The peptide mixture 1s centrifuged at 2500 rpm for
5 minutes and decanted. The crude, white solid 1s resus-
pended in diethyl ether (120 mL), centrifuged, and decanted.
This washing procedure i1s repeated four times and the

resulting peptide 1s dried 1n vacuo, dissolved in water
containing 0.1% TFA (100 mL), and lyophilized to dryness.

[0514] The crude peptide 1s purified by reverse phase
liquid chromatography as described previously to provide 75
mg of final, purified peptide. IS-MS: 3652 (M+). Amino
Acid Analysis: Asp/Asn: 4.00 (4); Ser: 1.78 (2); Glw/Gln:
3.92 (4); Gly: 0.95 (1); Ala: 0.95 (1); Val: 3.03 (3); He: 0.90
(1); Leu: 6.36 (6); Nle: 0.90 (1); Lys: 3.06 (3); His: 2.01 (2);
Arg: 2.04 (2); Trp: not determined (1). The primary
sequence of the peptide 1s confirmed by Edman degradation.

EXAMPLES 3-18

[0515] A portion of the resin-bound peptide previously
prepared using Method A and terminating with the K'®-D*?
amide bridge (0.46 g, 0.1 mmol) is evenly distributed
amongst 17 three mL-wells of a 96-well block of an
Advanced ChemTech 496 MBS 1nstrument. In each well, the
N-terminal Fmoc protective group 1s removed using a 20%
piperidine/DMF solution (0.5 mL). A synthesis program
which allows for the independent preparation of all seven-
teen PTH analogs where L-alanine 1s systematically substi-
tuted 1 each of the seventeen N-terminal positions using
standard Fmoc-coupling conditions (0.5 mmol Fmoc-amino
acid per coupling step; triple couplings per residue) is
employed. Following completion of the programmed syn-
thesis, the PTH analogs are deprotected and removed from
the resin using Reagent K (1.0 mL/well) over a two-hour
per1od. The cleavage solutions are then individually added to
diethyl ether (8 mL) at ambient temperature. The resulting
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heterogeneous mixtures of precipitated peptide in diethyl EXAMPLE 8
ether are then centrlfugefi and the Sl{pernatflnt 1s decanted [0532] Cycl o(K:m-Dzz)[ Al*"7,N1<—::8,KlS,Dzz,LZT]hPTH(l-
away from the crude peptides. The solid peptides are washed 31)NH, (SEQ ID NO: 10)

. ;

successively with five portions of diethyl ether (8 mL)

followed by drying in vacuo. The white solids are dissolved [0533] Ma-Val-Ser-Glu-Ile-Gln-Ala-Nle-His-Asn-Leu-
in water (2 mL) containing 0.1% TFA, froze, and lyo- Gly-LyS-Hls-Leu-Asn-Ser-(Lys-Glu-Arg-Val-Asp)-Trp-
Leu-Arg-Lys-Leu-Leu-Gln-Asp-Val amide

[0534] IS-MS=3591 (M+).

philized.
[0516] The peptides are weighed, analyzed by ion-spray

mass spectrometry, and assayed for their ability to stimulate EXAMPI E ©
the formation of cAMP 1n ROS 17.2/8 cells using the ot 18 18 v 27
method described (vide infra). [0535]  Cyclo(Kie-D=)[ A, KD™, L™ |hPTH(L-
31)NH, (SEQ ID NO: 81)
EXAMPLE 3 [0536] Ala-Val-Ser-Glu-Ile-Gln-Leu-Ala-His-Asn-Leu-
Gly-Lys-His-Leu-Asn-Ser-(Lys-Glu-Arg-Val-Asp)-Trp-
[0517] CYCIO(Kla-DZE)[Al?z,Nlea,KlS,Dzz,LZT]hPTH(l- I eu- Arg-Lys-Leu-Leu-Gln- Asp-Val amide

31)NH, (SEQ ID NO: 5
)NH, ( ) [0537] 1S-MS=3591 (M)

[0518] Ala-Ala-Ser-Glu-Ile-Gln-Leu-Nle-His- Asn-Leu-
Gly-Lys-His-Leu-Asn-Ser-(Lys-Glu-Arg-Val-Asp)-Trp- EXAMPLE 10
Leu-Arg-Lys-Leu-Leu-Gln-Asp-Val amide [0538] Cyclo(Kis-D*)[A™ Nle® K'®, D2, 1.7 hPTH(1-
[0519] 1S-MS=3605 (M-+). 3NH; (SEQ ID NO: 11)
[0539] Ala-Val-Ser-Glu-Ile-Gln-Leu-Nle-Ala-Asn-Leu-
EXAMPLE 4 Gly-Lys-His-Leu-Asn-Ser-(Lys-Glu-Arg-Val-Asp)-Trp-
Leu-Arg-Lys-Leu-Leu-Gln-Asp-Val amide

0520] Cyclo(KisD3)[ A Nle®, K, D21 27ThPTH(1-
05201 Cyclo(KaeD ) - InPTH( [0540] 1S-MS=3567 (M+).

31)NH, (SEQ ID NO: 6)

[0521] Ala-Val-Ala-Glu-Ile-Gln-Leu-Nle-His-Asn-Leu- EXAMPLE 11

Gly-Lys-His-Leu-Asn-Ser-(Lys-Glu-Arg-Val-Asp)-Trp- [0541] Cyclo(K!®-D*?)[ A% Nle®, K** D?? L2"]hPTH(1-

Leu-Arg-Lys-Leu-Leu-Gln-Asp-Val amide 31)NH, (SEQ ID NO: 12)

[0522] 1IS-MS=3617 (M+). [0542] Ala-Val-Ser-Glu-Ile-Gln-Leu-Nle-His-Ala-Leu-

Gly-Lys-His-Leu-Asn-Ser-(Lys-Glu-Arg-Val-Asp)-Trp-

EXAMPIE 5 Leu-Arg-Lys-Leu-Leu-Gln-Asp-Val amide

(0523] Cyclo(Kis-D*3)[A" Nle® K'® D21 27 ThPTH(1- [0543] 1S-MS=3590 (M+).

[0524] Ala-Val-Ser-Ala-Be-Gln-Leu-Nle-His-Asn-Leu- [0544] Cyclo(Kwis-D*?)[A"" Nle®,K'® D 1.>"ThPTH(1-

Gly-Lys-1s-Leu-Asn-Ser-(Lys-Glu-Arg-Val-Asp)-Trp-Leu- 31)NH, (SEQ ID NO: 13)

Arg-Lys-leu-Leu-Gln-Asp-Val amide [0545] Ala-Val-Ser-Glu-Ile-Gln-Leu-Nle-His-Asn-Ala-

[0525] 1S-MS=3575 (M+). Gly-Lys-His-Leu-Asn-Ser-(LyS-Glu-Arg-Val-Asp)-Trp-
Leu-Arg-Lys-Leu-Leu-Gln-Asp-Val amide

EXAMPLE 6 [0546] IS-MS=3591 (M+).
[0526] Cyclo(Kwi,D**)[A'~,Nle® K'®,D**,1.>"ThPTH(1- EXAMPIE 13
31)NH2 (SEQ ID NO: 8) [0547] CYCIO(KIB-DZZ)[AIPIZ,NIQS,KIS,DZE,LZT]hPTH(1'
[0527] Ala-Val-Ser-Glu-Ala-Gln-Leu-Nle-His-Asn-Leu- 31)NH, (SEQ ID NO: 14)
Gly-Lys-H1s—Leu-Asn-Ser-(Lys—Glu-Arg-Val-Asp)-Trp- [0548] Ala-Val-Ser-Glu-Ile-Gln-Leu-Nle-His-Asn-Leu-
Leu-Arg-Lys-Leu-Leu-Gln-Asp-Val amide Ala-Lys-His-Leu-Asn-Ser-(Lys-Glu-Arg-Val-Asp)-Trp-

Leu-Arg-Lys-Leu-Leu-Gln-Asp-Val amide
[0549] IS-MS=3647 (M+).

[0528] 1S-MS=3591 (M+).

EXAMPLE 7
EXAMPLE 14
[0529] Cyclo(Kis-D*)[A"°,Nle®, K'®,D**, > ThPTH(1- [0550]  Cyclo(K*5-D22)[ A3 Nle®, K*¥ D221 27ThPTH(1 -
3DNH, (SEQ ID NO: 9) 31 )NH, (SEQ ID NO: 15)
[0530] A}a-Val-Ser-Glu-Ile-Ala-Leu-Nle-His-Asn-Leu- [0551] Ala-Val-Ser-Glu-Ile-Gln-Leu-Nle-His-Asn-Leu-
Gly-Lys-H1s—Leu-Asn-Ser-(Lys—Glu-Arg-Val-Asp)-Trp- Gly-Ala-His-Leu-Asn-Ser-(Lys-Glu-Arg-Val-Asp)-Trp-
Leu-Arg-Lys-Leu-Leu-Gln-Asp-Val amide Leu-Arg-Lys-Leu-Leu-Gln-Asp-Val amide

[0531] IS-MS=3576 (M+). [0552] IS-MS=3576 (M+).
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EXAMPLE 15

[0553] Cyclo(K'8-D??)[ A", Nles,K'®,D?2,1.2"ThPTH(1-
31)NH,, (SEQ ID NO: 16)

[0554] Ala-Val-Ser-Glu-Ile-Gln-Leu-Nle-His-Asn-Leu-
Gly-Lys-Ala-Leu-Asn-Ser-(Lys-Glu-Arg-Val-Asp)-Trp-
Leu-Arg-Lys-Leu-Leu-Gln-Asp-Val amide

[0555] IS-MS=3567 (M+).

EXAMPLE 16

[0556] Cyclo(Kis-D>2)[A"'%,Nle® K'®,D?2,1 > ThPTH(1-
31)NH, (SEQ ID NO: 17)

[0557] Ala-Val-Ser-Glu-Ile-Gln-Leu-Nle-His-Asn-Leu-
Gly-Lys-His-Ala-Asn-Ser-( Lys-Glu-Arg-Val-Asp)-Trp-
Leu-Arg-Lys-Leu-Leu-Gln-Asp-Val amide

[0558] IS-MS=3591 (M+).

EXAMPLE 17

[0559] Cyclo(Kis-D>2)[A1°,Nle® K'®,D?2,1 > ThPTH(1-
31)NH,, (SEQ ID NO: 18)

[0560] Ala-Val-Ser-Glu-Ile-Gln-Leu-Nle-His-Asn-Leu-
Gly-Lys-His-Leu-Ala-Ser-(Lys-Glu-Arg-Val-Asp)-Trp-
Leu-Arg-Lys-Leu-Leu-Gln-Asp-Val amide

[0561] IS-MS=3590 (M+).

EXAMPLE 18

[0562] Cyclo(Kis-D*2)[A''7,Nle® K'#,D?2,1 > ThPTH(1-
31)NH, (SEQ ID NO: 19)

[0563] Ala-Val-Ser-Glu-Ile-Gln-Leu-Nle-His-Asn-Leu-
Gly-Lys-His-Leu-Asn-Ala-(Lys-Glu-Arg-Val-Asp)-Trp-
Leu-Arg-Lys-Leu-Leu-Gln-Asp-Val amide

[0564] IS-MS=3617 (M+).

EXAMPLES 19-34

[0565] A portion of the resin-bound peptide previously
prepared using Method A and terminating with the K**-D*>
amide bridge (0.46 g, 0.1 mmol) is evenly distributed
amongst 17 three mL-wells of a 96-well block of an
Advanced ChemTech 496 MBS instrument. In each well, the
N-terminal Fmoc protective group 1s removed using a 20%
piperidine/DMF solution (0.5 mL). A synthesis program
which allows for the independent preparation of all seven-
teen PTH analogs where glycine 1s systematically substi-
tuted 1 each of the seventeen N-terminal positions using
standard Fmoc-coupling conditions (0.5 mmol Fmoc-amino
acid per coupling step; triple couplings per residue) is
employed. Following completion of the programmed syn-
thesis, the PTH analogs are deprotected and removed from
the resin using Reagent K (1.0 mL/well) over a two-hour
period. The cleavage solutions are then individually added to
diethyl ether (8 mL) at ambient temperature. The resulting
heterogeneous mixtures of precipitated peptide in diethyl
cther are then centrifuged and the supernatant 1s decanted
away from the crude peptides. The solid peptides are washed
successively with five portions of diethyl ether (8 mlL)
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followed by drying in vacuo. The white solids are dissolved
in water (2 mL) containing 0.1% TFA, froze, and lyo-
philized.

[0566] The peptides are weighed, analyzed by ion-spray
mass spectrometry, and assayed for their ability to stimulate
the formation of cAMP 1n ROS 17.2/8 cells using the

method described (vide infra).

EXAMPLE 19

[0567] Cyclo(K'8-D??)[G*,Nle®,K'8, D?2,1.27ThPTH(1-3
1)NH, (SEQ ID NO: 20)

[0568] Gly-Val-Ser-Glu-Ile-Gln-Leu-Nle-His-Asn-Leu-
Gly-Lys-His-Leu-Asn-Ser-(Lys-Glu-Arg-Val-Asp)-Trp-
Leu-Arg-Lys-Leu-Leu-Gln-Asp-Val amide

[0569] IS-MS=3619 (M+).

EXAMPLE 20

[0570] Cyclo(Kis-D>3)[A',G> Nle®,K*8,D?2,1 >’ ThPTH(1-
31)NH, (SEQ ID NO: 21)

[0571] Ala-Gly-Ser-Glu-Ile-Gln-Leu-Nle-His-Asn-Leu-
Gly-Lys-His-Leu-Asn-Ser-(Lys-Glu-Arg-Val-Asp)-Trp-
Leu-Arg-Lys-Leu-Leu-Gln-Asp-Val amide

[0572] IS-MS=3591 (M+).

EXAMPLE 21

[0573] Cyclo(Kis-D??)[AY,G3,Nle® K& D?2,1.27ThPTH(1-
31)NH, (SEQ ID NO: 22)

[0574] Ala-Val-Gly-Glu-Ile-Gln-Leu-Nle-His-Asn-Leu-
Gly-Lys-His-Leu-Asn-Ser-(Lys-Glu-Arg-Val-Asp)-Trp-
Leu-Arg-Lys-Leu-Leu-Gln-Asp-Val amide

[0575] IS-MS=3603 (M+).

EXAMPLE 22

[0576] Cyclo(Kis-D??)[AY,G* Nle® K& D?2,1.27ThPTH(1-
31)NH, (SEQ ID NO: 23)

[0577] Ala-Val-Ser-Gly-Ile-Gln-Leu-Nle-His-Asn-Leu-
Gly-Lys-His-Leu-Asn-Ser-(Lys-Glu-Arg-Val-Asp)-Trp-
Leu-Arg-Lys-Leu-Leu-Gln-Asp-Val amide

[0578] IS-MS=3561 (M+).

EXAMPLE 23

[0579] Cyclo(K*-D??)[A,G® Nle&, K*®, D2, 1.27ThPTH(1-
31)NH, (SEQ ID NO: 24)

|0580] Ala-Val-Ser-Glu-Gly-Gln-Leu-Nle-His-Asn-Leu-
Gly-Lys-His-Leu-Asn-Ser-(Lys-Glu-Arg-Val-Asp)-Trp-
Leu-Arg-Lys-Leu-Leu-Gln-Asp-Val amide

[0581] IS-MS=3577 (M+).

EXAMPLE 24

[0582] Cyclo(Kis-D>3)[A',G° Nle®,K*8,D?2,1 >’ ThPTH(1-
31)NH, (SEQ ID NO: 25)

[0583] Ala-Val-Ser-Glu-Ile-Gly-Leu-Nle-His-Asn-Leu-
Gly-Lys-His-Leu-Asn-Ser-(Lys-Glu-Arg-Val-Asp)-Trp-
Leu-Arg-Lys-Leu-Leu-Gln-Asp-Val amide

[0584] IS-MS=3562 (M+).
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EXAMPLE 25

[0585] Cyclo(Kis-D??)[A',G7,Nle® K'®,D?2,1.>"ThPTH(1-

31)NH, (SEQ ID NO: 26)

[0586] Ala-Val-Ser-Glu-Ile-Gln-Gly-Nle-His-Asn-Leu-
Gly-Lys-His-Leu-Asn-Ser-(Lys-Glu-Arg-Val-Asp)-Trp-
Leu-Arg-Lys-Leu-Leu-Gln-Asp-Val amide

[0587] 1S-MS=3577 (M+).

EXAMPLE 26

[0588] Cyclo(Kis-D??)[AL,G%,K*®,D?,1.27]hPTH(1-
31)NH, (SEQ ID NO: 27)

[0589] Ala-Val-Ser-Glu-Ile-Gln-Leu-Gly-His-Asn-Leu-
Gly-Lys-His-Leu-Asn-Ser-(Lys-Glu-Arg-Val-Asp)-Trp-
Leu-Arg-Lys-Leu-Leu-Gln-Asp-Val amide

[0590] IS-MS=3577 (M+).

EXAMPLE 27

[0591] Cyclo(Kis-D??)[AY,G°,Nle'®,K*®,D?2,1 *ThPTH(1-

31)NH, (SEQ ID NO: 28)

[0592] Ala-Val-Ser-Glu-lle-Gln-Leu-Nle-Gly-Asn-Leu-
Gly-Lys-His-Leu-Asn-Ser-(Lys-Glu-Arg-Val-Asp)-Trp-
Leu-Arg-Lys-Leu-Leu-Gln-Asp-Val amide

[0593] IS-MS=3553 (M+).

EXAMPLE 2%

0594]  Cyclo(Kis-D??)[A',G°,Nle® K8, D21 2]
hPTH(1-31)NIH, (SEQ ID NO: 29)

0595] Ala-Val-Ser-Glu-Ile-Gln-Leu-Nle-His-Gly-Leu-
Gly-Lys-His-Leu-Asn-Ser-(Lys-Glu-Arg-Val-Asp)-Trp-
Leu-Arg-Lys-Leu-Leu-Gln-Asp-Val amide

[0596] IS-MS=3576 (M+).

EXAMPLE 29

[0597] Cyclo(Kis-D*?)[A',G,Nle®,K'®,D?2,1%7]
hPTH(1-31)NIHL, (SEQ ID NO: 30)

[0598] Ala-Val-Ser-Glu-lIle-Gln-Leu-Nle-His-Asn-Gly-
Gly-Lys-His-Leu-Asn-Ser-(Lys-Glu-Arg-Val-Asp)-Trp-
Leu-Arg-Lys-Leu-Leu-Gln-Asp-Val amide

[0599] IS-MS=3577 (M+).

EXAMPLE 30

[0600] Cyclo(Kis-D*?)[A',G"3 Nle® K'®,D?2,1>"]
hPTH(1-31)NH, (SEQ ID NO: 31)

[0601] Ala-Val-Ser-Glu-Ile-Gln-Leu-Nle-His-Asn-Leu-
Gly-Gly-His-Leu-Asn-Ser-(Lys-Glu-Arg-Val-Asp)-Trp-
Leu-Arg-Lys-Leu-Leu-Gln-Asp-Val amide

[0602] IS-MS=3562 (M+).

EXAMPLE 31

[0603] Cyclo(Kis-D*3)[A!,G'* Nle®, K8, D2, 2]
hPTH(1-31)NH, (SEQ ID NO: 32)

[0604] Ala-Val-Ser-Glu-Ile-Gln-Leu-Nle-His-Asn-Leu-
Gly-Lys-Gly-Leu-Asn-Ser-(Lys-Glu-Arg-Val-Asp)-Trp-
Leu-Arg-Lys-Leu-Leu-Gln-Asp-Val amide

[0605] IS-MS=3553 (M+).
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EXAMPLE 32

[0606] Cyclo(Kis-D>3)[A',G5,Nle® K8 D21 2]
hPTH(1-31)NH, (SEQ ID NO: 33)

[0607] Ala-Val-Ser-Glu-Ile-Gln-Leu-Nle-His-Asn-Leu-
Gly-Lys-His-Gly-Asn-Ser-(Lys-Glu-Arg-Val-Asp)-Trp-
Leu-Arg-Lys-Leu-Leu-Gln-Asp-Val amide

[0608] IS-MS=3577 (M+).

EXAMPLE 33

[0609] Cyclo(Kis-D>?)[A',G'°,Nle® K'® D?2,1.>"]
hPTH(1-31)NH, (SEQ ID NO: 34)

[0610] Ala-Val-Ser-Glu-Ile-Gln-Leu-Nle-His-Asn-Leu-
Gly-Lys-His-Leu-Gly-Ser-(Lys-Glu-Arg-Val-Asp)-Trp-
Leu-Arg-Lys-Leu-Leu-Gln-Asp-Val amide

[0611] IS-MS=3576 (M+).

EXAMPLE 34

[0612] Cyclo(Kis-D*?)[A',G'7,Nle® K'® D?21.>7]
hPTH(1-3)NH, (SEQ ID NO: 35)

[0613] Ala-Val-Ser-Glu-Ile-Gln-Leu-Nle-His-Asn-Leu-
Gly-Lys-His-Leu-Asn-Gly-(Lys-  Glu-Arg-Val-Asp)-Trp-
Leu-Arg-Lys-Leu-Leu-Gln-Asp-Val amide

[0614] IS-MS=3603 (M+).

EXAMPLES 35-51

[0615] A portion of the resin-bound peptide previously
prepared using Method A and terminating with the K-D2
amide bridge (0.46 g, 0.1 mmol) is evenly distributed
amongst 17 three mL-wells of a 96-well block of an
Advanced ChemTech 496 MBS 1nstrument. In each well, the
N-terminal Fmoc protective group 1s removed using a 20%
piperidine/DMF solution (0.5 mL). A synthesis program
which allows for the independent preparation of all seven-
teen PTH analogs where D-proline 1s systematically substi-
tuted 1 each of the seventeen N-terminal positions using
standard Fmoc-coupling conditions (0.5 mmol Fmoc-amino
acid per coupling step; triple couplings per residue) is
employed. Following completion of the programmed syn-
thesis, the PTH analogs are deprotected and removed from
the resin using Reagent K (1.0 mL/well) over a two-hour
per1od. The cleavage solutions are then individually added to
diethyl ether (8 mL) at ambient temperature. The resulting
heterogeneous mixtures of precipitated peptide 1n diethyl
cther are then centrifuged and the supernatant 1s decanted
away from the crude peptides. The solid peptides are washed
successively with five portions of diethyl ether (8 mlL)
followed by drying in vacuo. The white solids are dissolved
in water (2 mL) containing 0.1% TFA, frozen, and lyo-
philized.

[0616] The peptides are weighed, analyzed by ion-spray
mass spectrometry, and assayed for their ability to stimulate
the formation of cAMP 1n ROS 17.2/8 cells using the
method described (vide infra).
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EXAMPLE 35

[0617] Cyclo(Kws-D*?)[D-P*,Nle® K'®,D**, 1> ThPTH(1-
31)NH,, (SEQ ID NO: 36) [0618] D-Pro-Val-Ser-Glu-Ile-
Gln-Leu-Nle-His-Asn-Leu-Gly-Lys-His-Leu-Asn-Ser-(Lys-
Glu-Arg-Val-Asp)-Trp-Leu-Arg-Lys-Leu-Leu-Gln-Asp-Val
amide

[0619] IS-MS=3659 (M+).

EXAMPLE 36

[0620] Cyclo(Kis-D*?)[A!,D-P>Nle® K, D2, 7]
hPTH(1-31)NH, (SEQ ID NO: 82)

[0621] Ala-D-Pro-Ser-Glu-Ile-Gln-Leu-Nle-His-Asn-
Leu-Gly-Lys-His-Leu-Asn-Ser-(Lys-Glu-Arg-Val-Asp)-
Trp-Leu-Arg-Lys-Leu-Leu-Gln-Asp-Val amide

[0622] IS-MS=3631 (M+).

EXAMPLE 37

[0623] Cyclo(Kis-D*?)[A',D-P> Nle®,K'%,D?2,1.*7]
hPTH(1-31)NH, (SEQ ID NO: 37)

[0624] Ala-Val-D-Pro-Glu-Ile-Gln-Leu-Nle-His-Asn-
Leu-Gly-Lys-His-Leu-Asn-Ser-(Lys-Glu-Arg-Val-Asp)-
Trp-Leu-Arg-Lys-Leu-Leu-Gln-Asp-Val amide

[0625] IS-MS=3643 (M+).

EXAMPLE 38

[0626] Cyclo(Kis-D??)[A,D-P* Nle® K&, D?2,1.%7]
hPTH(1-31)NH, (SEQ ID NO: 83)

[0627] Ala-Val-Ser-D-Pro-Ile-Gln-Leu-Nle-His-Asn-Leu-
Gly-Lys-His-Leu-Asn-Ser-(Lys-Glu-Arg-Val-Asp)-Trp-
Leu-Arg-Lys-Leu-Leu-Gln-Asp-Val amide

[0628] IS-MS=3601 (M+).

EXAMPLE 39

0629] Cyclo(Ke-D**)[A',D-P° Nle®,K'¥ D> 1.*"]
hPTH(1-31)NH, (SEQ ID NO: 84)

0630] Ala-Val-Ser-Glu-D-Pro-Gln-Leu-Nle-His-Asn-
Leu-Gly-Lys-His-Leu-Asn-Ser-(Lys-Glu-Arg-Val-Asp)-
Trp-Leu-Arg-Lys-Leu-Leu-Gln-Asp-Val amide

[0631] IS-MS=3617 (M+).

EXAMPLE 40

[0632] Cyclo(Kis-D??)[A!,D-P%,Nle® K& D2 1 27]
hPTH(1-31)NH, (SEQ ID NO: 38)

[0633] Ala-Val-Ser-Glu-Ile-D-Pro-Leu-Nle-His-Asn-Leu-
Gly-Lys-His-Leu-Asn-Ser-(Lys-Glu-Arg-Val-Asp)-Trp-
Leu-Arg-Lys-Leu-Leu-Gln-Asp-Val amide

[0634] IS-MS=3602 (M+).

EXAMPLE 41

[0635] Cyclo(K'*8-D??)[Al, D-P7,Nle®, K!8, D22 2]
hPTH(1-31)NH, (SEQ ID NO: 39)

[0636] Ala-Val-Ser-Glu-Ile-Gln-D-Pro-Nle-His-Asn-Leu-
Gly-Lys-His-Leu-Asn-Ser-(Lys-Glu-Arg-Val-Asp)-Trp-
Leu-Arg-Lys-Leu-Leu-Gln-Asp-Val amide

[0637] IS-MS=3617 (M+).

Sep. 19, 2002

EXAMPLE 42

[0638] Cyclo(Kis-D??)[A!,D-P?,K'® D?2,1.27]hPTH(1-
31)NH,, (SEQ ID NO: 85)

[0639] Ala-Val-Ser-Glu-Ile-Gln-Leu-D-Pro-His-Asn-
Leu-Gly-Lys-His-Leu-Asn-Ser-(Lys-Glu-Arg-Val-Asp)-
Trp-Leu-Arg-Lys-Leu-Leu-Gln-Asp-Val amide

[0640] IS-MS=3617 (M+).

EXAMPLE 43

[0641] Cyclo(K'*-D**)[A, D-Po,Nle®,K'®,D?2,1%7]
hPTH(1-31)NH, (SEQ ID NO: 40)

[0642] Ala-Val-Ser-Glu-Ile-Gln-Leu-Nle-D-Pro-Asn-
Leu-Gly-Lys-His-Leu-Asn-Ser-(Lys-Glu-Arg-Val-Asp)-
Trp-Leu-Arg-Lys-Leu-Leu-Gln-Asp-Val amide

[0643] IS-MS=3593 (M+).

EXAMPLE 44

[0644] Cyclo(K*5-D?*)[A', D-Pu,Nle® K'®,1.>7ThPTH(1-
31)NH, (SEQ ID NO: 41)

[0645] Ala-Val-Ser-Glu-Ile-Gln-Leu-Nle-His-D-Pro-Leu-
Gly-Lys-His-Leu-Asn-Ser-(Lys-Glu-Arg-Val-Asp)-Trp-
Leu-Arg-Lys-Leu-Leu-Gln-Asp-Val amide

[0646] IS-MS=3616 (M+).

EXAMPLE 45

[0647] Cyclo(K'3-D*?)[ A, D-Pu,Nle8, K'8,D?2,1 *7]
hPTH(1-31)NIH, (SEQ ID NO: 86)

[0648] Ala-Val-Ser-Glu-Ile-Gln-Leu-Nle-His-Asn-D-Pro-
Gly-Lys-His-Leu-Asn-Ser-(Lys-Glu-Arg-Val-Asp)-Trp-
Leu-Arg-Lys-Leu-Leu-Gln-Asp-Val amide

[0649] IS-MS=3617 (M+).

EXAMPLE 46

[0650] Cyclo(Kis-D*?)[A',D-P'2,Nle® K'®,D?2,1.%"]
hPTH(1-31)NI, (SEQ ID NO: 87)

[0651] Ala-Val-Ser-Glu-Ile-Gln-Leu-Nle-His-Asn-Leu-
D-Pro-Lys-His-Leu-Asn-Ser-(Lys-Glu-Arg-Val-Asp)-Trp-
Leu-Arg-Lys-Leu-Leu-Gln-Asp-Val amide

[0652] IS-MS=3673 (M+).

EXAMPLE 47

[0653] Cyclo(Kis-D*?)[A!,D-P'3 Nle® K'®,D?2,1 ]
hPTH(1-31)NH, (SEQ ID NO: 88)

[0654] Ala-Val-Ser-Glu-Ile-Gln-Leu-Nle-His-Asn-Leu-
Gly-D-Pro-His-Leu-Asn-Ser-(Lys-Glu-Arg-Val-Asp)-Trp-
Leu-Arg-Lys-Leu-Leu-Gln-Asp-Val amide

[0655] IS-MS=3602 (M+).

EXAMPLE 4%

[0656] Cyclo(Kis-D*?)[A!, D™ Nle® K8, D21 27]
hPTH(1-31)NH, (SEQ ID NO: 42)

[0657] Ala-Val-Ser-Glu-Ile-Gln-Leu-Nle-His-Asn-Leu-
Gly-Lys-D-Pro-Leu-Asn-Ser-(Lys-Glu-Arg-Val-Asp)-Trp-
Leu-Arg-Lys-Leu-Leu-Gln-Asp-Val amide

[0658] IS-MS=3593 (M+).
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EXAMPLE 49

[0659] Cyclo(K'®-D*)[A',
hPTH(1-31)NH, (SEQ ID NO: 43)

[0660] Ala-Val-Ser-Glu-Ile-Gln-Leu-Nle-His-Asn-Leu-
Gly-Lys-His-D-Pro-Asn-Ser-(Lys-Glu-Arg-Val-Asp)-Trp-
Leu-Arg-Lys-Leu-Leu-Gln-Asp-Val amide

[0661] IS-MS=3617 (M+).

D-Pss,Nle® K8 D22 [ 27]

EXAMPLE 50

[0662] Cyclo(Kwis-D*?)[A',D-P'°,Nle®,K'® D= 1.°"]
hPTH(1-31)NH, (SEQ ID NO: 44)

[0663] Ala-Val-Ser-Glu-Ile-Gln-Leu-Nle-His-Asn-Leu-
Gly-Lys-His-Leu-D-Pro-Ser-(Lys-Glu-Arg-Val-Asp)-Trp-
Leu-Arg-Lys-Leu-Leu-Gln-Asp-Val amide

[0664] IS-MS=3616 (M+).

EXAMPLE 51

[0665] Cyclo(Kis-D>3)[A',D-P7 Nle® K& D2 [ 2]
hPTH(1-31)NH, (SEQ ID NO: 45)

[0666] Ala-Val-Ser-Glu-Ile-Gln-Leu-Nle-His-Asn-Leu-
Gly-Lys-His-Leu-Asn-D-Pro-(Lys-Glu-Arg-Val-Asp)-Trp-
Leu-Arg-Lys-Leu-Leu-Gln-Asp-Val amide

[0667] IS-MS=3643 (M+).

EXAMPLE 52

[0668] Cyclo(Kis-D*?)[A',Nle®, K'® D?2,1.2"1hPTH(1-
34)NH, (SEQ ID NO: 46)

[0669] Ala-Val-Ser-Glu-Ile-Gln-Leu-Nle-His-Asn-Leu-
Gly-Lys-His-Leu-Asn-Ser-(Lys-Glu-Arg-Val-Asp)-Trp-
Leu-Arg-Lys-Leu-Leu-Gln-Asp-Val-His-Asn-Phe amide

[0670] The peptide i1s prepared in a fashion analogous to
that described previously (Method B). Rink Amide MBHA
resin (0.5 mmol) is placed in a reaction vessel which is then
attached to a Protein Technologies PS3 Automated Peptide
synthesizer. The following amino acids are added sequen-
fially 1n a manner consistent with Fmoc-base SPPS: Fmoc-
Phe-OH, Fmoc-Asn(Trt)-OH, Fmoc-His(Trt)-OH, Fmoc-
Val-OH, Fmoc-Asp(OtBu)-OH, Fmoc-Gln(Trt)-OH, Fmoc-
Leu-OH, Fmoc-Leu-OH, Fmoc-Lys(Boc)-OH, Fmoc-
Arg(Pmc)-OH, Fmoc-Leu-OH, Fmoc-Trp(Boc)-OH, Fmoc-
Asp(OAllyl)-OH, Fmoc-Val-OH, Fmoc-Arg(Pmc)-OH,
Fmoc-Glu(tBu)-OH, Fmoc-Lys(Alloc)-OH, Fmoc-Ser(tBu)-
OH, Fmoc-Asn(Trt)-OH, and Fmoc-Leu-OH. As described
previously, the resin-bound peptide 1s then removed from the
instrument for Pd-mediated side chain deprotection of the
Lys(Alloc) and Asp(OAllyl) residues and subsequent
intramolecular side chain-to-side chain cyclization. Follow-
ing the described work-up procedures, the amide-containing
resin-bound peptide 1s returned to the instrument for
completion of the synthesis; the following amino acids are
added sequentially: Fmoc-His('Trt)-OH, Fmoc-Lys(Boc)-
OH, Fmoc-Gly-OH, Fmoc-Leu-OH, Fmoc-Asn(Trt)-OH,
Fmoc-His('Trt)-OH, Fmoc-Nle-OH, Fmoc-Leu-OH, Fmoc-
Gln('Trt)-OH, Fmoc-Ile-OH, Fmoc-Glu(OtBu)-OH, Fmoc-
Ser(tBu)-OH, Fmoc-Val-OH, and Fmoc-Ala-OH. The resin-
bound peptide 1s removed from the instrument and the
N-terminal Fmoc protective group 1s removed over 5 min-
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utes using a 20% piperidine/DMF solution (17 mL). The
resin-bound peptide is washed successively with DMF (100
mL), THF (100 mL), and diethyl ether (100 mL). The
air-dried resin 1s suspended mm 40 mL of TFA containing
water (2.0 mL), thioanisole (2.0 mL), phenol (3.0 g), and
ethanedithiol (1.0 mL). After 2 hours, the TFA solution is
filtered into tert-butylmethyl ether (160 mL) at 0° C. which
cifects precipitation of the crude peptide. The peptide mix-
ture 1s centrifuged at 2500 rpm for 5 minutes and decanted.
The crude, white solid is resuspended in diethyl ether (120
mL), centrifuged, and decanted. This washing procedure is
repeated four times and the resulting peptide 1s dried 1n
vacuo, dissolved in water containing 0.1% TFA (100 mL),
and lyophilized to dryness.

[0671] The crude peptide is then purified by reverse-phase
liquid chromatography to provide 320 mg of the final,
purified peptide as a white solid. IS-MS: 4032 (M+). Amino
Acid Analysis: Asp/Asn: 5.00 (5); Ser: 1.63 (2); Glu/Gln:
3.81 (4); Gly: 0.90 (1); Ala: 0.85 (1); Val: 2.71 (3); Ile: 0.84
(1); Leu: 6.35 (6); Nle: 0.77 (1); Phe: 1.07 (1); Lys: 2.90 (3);
His: 2.80 (3); Arg: 1.96 (2); Trp: not determined (1).

EXAMPLE 53

[0672] Cyclo(Ds-K>?)[A!,Nle®,D'®,K?2,1.>7ThPTH(1-
31)NH, (SEQ ID NO: 47)

[0673] Ala-Val-Ser-Glu-Ile-Gln-Leu-Nle-His-Asn-Leu-
Gly-Lys-His-Leu-Asn-Ser-(Asp-Glu-Arg-Val-Lys)-Trp-
Leu-Arg-Lys-Leu-Leu-Gln-Asp-Val amide

[0674] The peptide is prepared in a fashion analogous to
that described previously (Method C). Rink Amide MBHA
resin (0.5 mmol) is placed in a reaction vessel which is then
attached to a Protein Technologies PS3 Automated Peptide
synthesizer. The following amino acids are added sequen-
tially 1n a manner consistent with Fmoc-base SPPS: Fmoc-
Val-OH, Fmoc-Asp(OtBu)-OH, Fmoc-GlIn(Trt)-OH, Fmoc-
Leu-OH, Fmoc-Leu-OH, Fmoc-Lys(Boc)-OH, Fmoc-
Arg(Pmc)-OH, Fmoc-Leu-OH, Fmoc-Trp(Boc)-OH, Fmoc-
Lys(Alloc)-OH, Fmoc-Val-OH, Fmoc-Arg(Pmc)-OH,
Fmoc-Glu(OtBu)-OH, Fmoc-Asp(OAllyl)-OH, Fmoc-
Ser(tBu)-OH, Fmoc-Asn(Trt)-OH, Fmoc-Leu-OH, Fmoc-
His('Trt)-OH, Fmoc-Lys(Boc)-OH, Fmoc-Gly-OH, Fmoc-
Leu-OH, Fmoc-Asn(Trt)-OH, Fmoc-His(Trt)-OH, Fmoc-
Nle-OH, Fmoc-Leu-OH, Fmoc-Gln(Trt)-OH, Fmoc-Ile-OH,
Fmoc-Glu(OtBu)-OH, Fmoc-Ser(tBu)-OH, Fmoc-Val-OH,
and Fmoc-Ala-OH. As described previously, the resin-
bound peptide 1s then removed from the instrument for
Pd-mediated side chain deprotection of the Lys(Alloc) and
Asp(OAllyl) residues and subsequent intramolecular side
chain-to-side chain cyclization. The N-terminal Fmoc pro-
tective group 1s removed over 5 minutes using a 20%
piperidine/DMF solution (17 mL). The resin-bound peptide
is washed successively with DMF (100 mL), THF (100 mL),
and diethyl ether (100 mL). The air-dried resin is suspended
in 40 mL of TFA containing water (2.0 mL), thioanisole (2.0
mL), phenol (3.0 g), and ethanedithiol (1.0 mL). After 2
hours, the TFA solution 1s filtered 1nto tert-butylmethyl ether
(160 mL) at 0° C. which effects precipitation of the crude
peptide. The peptide mixture 1s centrifuged at 2500 rpm for
5 minutes and decanted. The crude, white solid 1s resus-
pended in diethyl ether (120 mL), centrifuged, and decanted.
This washing procedure i1s repeated four times and the
resulting peptide 1s dried 1n vacuo, dissolved in water

containing 0.1% TFA (100 mL), and lyophilized to dryness.
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[0675] The crude peptide is then purified by reverse-phase
liquid chromatography as described previously to provide
252 mg of final, purified peptide as a white solid. IS-MS:
3634 (M+). Amino Acid Analysis: Asp/Asn: 3.97 (4); Ser:
1.88 (2); Glu/Gln: 3.95 (4); Gly: 1.00 (1); Ala: 0.99 (1); Val:
2.91(3); Ile: 0.87 (1); Leu: 6.57 (6); Nle: 0.80 (1); Lys: 2.90
(3); His: 2.12 (2); Arg: 2.05 (2); Trp: not determined (1).

EXAMPLE 54

[0676] Cyclo(Os-D??)[A! Nle®,0'%,D%2,.>"ThPTH(1-
31)NH, (SEQ ID NO: 48)

[0677] Ala-Val-Ser-Glu-Ile-Gln-Leu-Nle-His-Asn-Leu-
Gly-Lys-His-Leu-Asn-Ser-(Or-Glu-Arg-Val-Asp)-Trp-Leu-
Arg-Lys-Leu-Leu-Gln-Asp-Val amide

[0678] The peptide 1s prepared in a fashion analogous to
that described previously (Method C). Rink Amide MBHA
resin (0.5 mmol) is placed in a reaction vessel which is then
attached to a Protein Technologies PS3 Automated Peptide
synthesizer. The following amino acids are added sequen-
fially 1n a manner consistent with Fmoc-base SPPS: Fmoc-
Val-OH, Fmoc-Asp(OtBu)-OH, Fmoc-Gln(Trt)-OH, Fmoc-
Leu-OH, Fmoc-Leu-OH, Fmoc-Lys(Boc)-OH, Fmoc-
Arg(Pmc)-OH, Fmoc-Leu-OH, Fmoc-Trp(Boc)-OH, Fmoc-
Asp(OAllyl)-OH, Fmoc-Val-OH, Fmoc-Arg(Pmc)-OH,
Fmoc-Glu(OtBu)-OH,  Fmoc-Orn(Alloc)-OH,  Fmoc-
Ser(tBu)-OH, Fmoc-Asn('Trt)-OH, Fmoc-Leu-OH, Fmoc-
His(Trt)-OH, Fmoc-Lys(Boc)-OH, Fmoc-Gly-OH, Fmoc-
Leu-OH, Fmoc-Asn(Trt)-OH, Fmoc-His(Trt)-OH, Fmoc-
Nle-OH, Fmoc-Leu-OH, Fmoc-GlIn(Trt)-OH, Fmoc-Ile-OH,
Fmoc-Glu(OtBu)-OH, Fmoc-Ser(tBu)-OH, Fmoc-Val-OH,
and Fmoc-Ala-OH. As described previously, the resin-
bound peptide i1s then removed from the instrument for
Pd-mediated side chain deprotection of Orn(Alloc) and
Asp(OAllyl) residues and subsequent intramolecular side
chain-to-side chain cyclization. The N-terminal Fmoc pro-
tective group 1s removed over 5 minutes using a 20%
piperidine/DMF solution (17 mL). The resin-bound peptide
is washed successively with DMF (100 mL), THF (100 mL),
and diethyl ether (100 mL). The air-dried resin is suspended
in 40 mL of TFA containing water (2.0 mL), thioanisole (2.0
mL), phenol (3.0 g), and ethanedithiol (1.0 mL). After 2
hours, the TFA solution 1s filtered into tert-butylmethyl ether
(160 mL) at 0° C. which effects precipitation of the crude
peptide. The peptide mixture 1s centrifuged at 2500 rpm for
5 minutes and decanted. The crude, white solid 1s resus-
pended in diethyl ether (120 mL), centrifuged, and decanted.
This washing procedure 1s repeated four times and the

resulting peptide 1s dried 1n vacuo, dissolved 1n water
containing 0.1% TFA (100 mL), and lyophilized to dryness.

[0679] The crude peptide is then purified by reverse-phase
liquid chromatography as described previously to provide
251 mg of final, purified peptide as a white solid. IS-MS:
3620 (M+). Amino Acid Analysis: Asp/Asn: 4.00 (4); Ser:
1.76 (2); Glulin: 3.98 (4); Gly: 0.98 (1); Ala: 0.95 (1); Val:
2.94 (3); Ile: 0.88 (1); Leu: 6.52 (6); Nle: 0.84 (1); Lys: 2.03
(2); His: 1.94 (2); Arg: 2.01 (2); Trp: not determined (1).

EXAMPLE 55
[0680] Cyclo(Ds-0>?)[A! Nle®,D'®,0%2,.>7ThPTH(1-
31)NH,, (SEQ ID NO: 49)

[0681] Ala-Val-Ser-Glu-Ile-Gln-Leu-Nle-His-Asn-Leu-
Gly-Lys-His-Leu-Asn-Ser-(Asp-Glu-Arg-Val-Or)-Trp-Leu-
Arg-Lys-Leu-Leu-Gln-Asp-Val amide
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[0682] The peptide i1s prepared in a fashion analogous to
that described previously (Method C). Rink Amide MBHA
resin (0.5 mmol) is placed in a reaction vessel which is then
attached to a Protein Technologies PS3 Automated Peptide
synthesizer. The following amino acids are added sequen-
tially 1n a manner consistent with Fmoc-base SPPS: Fmoc-
Val-OH, Fmoc-Asp(OtBu)-OH, Fmoc-GlIn(Trt)-OH, Fmoc-
Leu-OH, Fmoc-Leu-OH, Fmoc-Lys(Boc)-OH, Fmoc-
Arg(Pmc)-OH, Fmoc-Leu-OH, Fmoc-Trp(Boc)-OH, Fmoc-
Om(Alloc)-OH, Fmoc-Val-OH, Fmoc-Arg(Pmc)-OH,
Fmoc-Glu(OtBu)-OH, Fmoc-Asp(OAllyl)-OH, Fmoc-
Ser(tBu)-OH, Fmoc-Asn(Trt)-OH, Fmoc-Leu-OH, Fmoc-
His('Trt)-OH, Fmoc-Lys(Boc)-OH, Fmoc-Gly-OH, Fmoc-
Leu-OH, Fmoc-Asn(Trt)-OH, Fmoc-His(Trt)-OH, Fmoc-
Nle-OH, Fmoc-Leu-OH, Fmoc-Gln(Trt)-OH, Fmoc-Ile-OH,
Fmoc-Glu(OtBu)-OH, Fmoc-Ser(tBu)-OH, Fmoc-Val-OH,
and Fmoc-Ala-OH. As described previously, the resin-
bound peptide 1s then removed from the instrument for
Pd-mediated side chain deprotection of Orn(Alloc) and
Asp(OAllyl) residues and subsequent intramolecular side
chain-to-side chain cyclization. The N-terminal Fmoc pro-
tective group 1s removed over 5 minutes using a 20%
piperidine/DMF solution (17 mL). The resin-bound peptide
is washed successively with DMF (100 mL), THF (100 mL),
and diethyl ether (100 mL). The air-dried resin is suspended
in 40 mL of TFA containing water (2.0 mL), thioanisole (2.0
mL), phenol (3.0 g), and ethanedithiol (1.0 mL). After 2
hours, the TFA solution 1s filtered into tert-butylmethyl ether
(160 mL) at 0° C. which effects precipitation of the crude
peptide. The peptide mixture 1s centrifuged at 2500 rpm for
5 minutes and decanted. The crude, white solid 1s resus-
pended in diethyl ether (120 mL), centrifuged, and decanted.
This washing procedure i1s repeated four times and the

resulting peptide 1s dried 1n vacuo, dissolved in water
containing 0.1% TFA (100 mL), and lyophilized to dryness.

[0683] The crude peptide is then purified by reverse-phase
liquid chromatography as described previously to provide
414 mg of final, purified peptide as a white solid. IS-MS:
3620 (M+). Amino Acid Analysis: Asp/Asn: 4.00 (4); Ser:
1.81 (2); Glu/Gln: 3.93 (4); Gly: 0.99 (1); Ala: 0.97 (1); Val:
2.67 (3); Ile: 0.87 (1); Leu: 6.39 (6); Nle: 0.79 (1); Lys: 1.98
(2); His: 1.97 (2); Arg: 1.97 (2); Trp: not determined (1).

EXAMPLE 56

[0684] Cyclo(Kis-E>?)[A',Nle®,K'®,E>2,1.>7ThPTH(1-
31)NH, (SEQ I) NO: 50)

[0685] Ala-Val-Ser-Glu-Ile-Gln-Leu-Nle-His-Asn-Leu-
Gly-Lys-His-Leu-Asn-Ser-(Lys-Glu-Arg-Val-Glu)-Trp-
Leu-Arg-Lys-Leu-Leu-Gln-Asp-Val amide

[0686] The peptide is prepared in a fashion analogous to
that described previously (Method C). Rink Amide MBHA
resin (0.5 mmol) is placed in a reaction vessel which is then
attached to a Protein Technologies PS3 Automated Peptide
synthesizer. The following amino acids are added sequen-
fially 1n a manner consistent with Fmoc-base SPPS: Fmoc-
Val-OH, Fmoc-Asp(OtBu)-OH, Fmoc-Gln(Trt)-OH, Fmoc-
Leu-OH, Fmoc-Leu-OH, Fmoc-Lys(Boc)-OH, Fmoc-
Arg(Pmc)-OH, Fmoc-Leu-OH, Fmoc-Trp(Boc)-OH, Fmoc-
Glu(OAllyl)-OH, Fmoc-Val-OH, Fmoc-Arg(Pmc)-OH,
Fmoc-Glu(OtBu)-OH,  Fmoc-Lys(Alloc)-OH,  Fmoc-
Ser(tBu)-OH, Fmoc-Asn(Trt)-OH, Fmoc-Leu-OH, Fmoc-
His('Trt)-OH, Fmoc-Lys(Boc)-OH, Fmoc-Gly-OH, Fmoc-
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Leu-OH, Fmoc-Asn(Trt)-OH, Fmoc-His(Trt)-OH, Fmoc-
Nle-OH, Fmoc-Leu-OH, Fmoc-Gln(Trt)-OH, Fmoc-Ile-OH,
Fmoc-Glu(OtBu)-OH, Fmoc-Ser(tBu)-OH, Fmoc-Val-OH,
and Fmoc-Ala-OH. As described previously, the resin-
bound peptide i1s then removed from the instrument for
Pd-mediated side chain deprotection of Lys(Alloc) and
Glu(OAllyl) residues and subsequent intramolecular side
chain-to-side chain cyclization. The N-terminal Fmoc pro-
tective group 1s removed over 5 minutes using a 20%
piperidine/DMF solution (17 mL). The resin-bound peptide
is washed successively with DMF (100 mL), THF (100 mL),
and diethyl ether (100 mL). The air-dried resin is suspended
in 40 mL of TFA containing water (2.0 mL), thioanisole (2.0
mL), phenol (3.0 g), and ethanedithiol (1.0 mL). After 2
hours, the TFA solution 1s filtered into tert-butylmethyl ether
(160 mL) at 0° C. which effects precipitation of the crude
peptide. The peptide mixture 1s centrifuged at 2500 rpm for
5 minutes and decanted. The crude, white solid 1s resus-
pended in diethyl ether (120 mL), centrifuged, and decanted.
This washing procedure i1s repeated four times and the
resulting peptide 1s dried 1n vacuo, dissolved 1n water

containing 0.1% TFA (100 mL), and lyophilized to dryness.

[0687] The crude peptide is then purified by reverse-phase
liquid chromatography as described previously to provide 95
mg of final, purified peptide as a white solid. IS-MS: 3648
(M+). Amino Acid Analysis: Asp/Asn: 3.00 (3); Ser: 1.70
(2); Glu/Gln: 4.75 (5); Gly: 0.93 (1); Ala: 0.89 (1); Val: 2.80
(3); Ile: 0.89 (1); Leu: 6.16 (6); Nle: 0.87 (1); Lys: 2.99 (3);
His: 1.86 (2); Arg: 1.90 (2); Trp: not determined (1).

EXAMPLE 57

[0688] Cyclo(Os-E>?)[A',Nle®,0'%,E>2,1.>7ThPTH(1-
31)NH, (SEQ ID NO: 51)

[0689] Ala-Val-Ser-Glu-Ile-Gln-Leu-Nle-His-Asn-Leu-
Gly-Lys-His-Leu-Asn-Ser-(Orn-Glu ~ -Arg-Val-Glu)-Trp-
Leu-Arg-Lys-Leu-Leu-Gln-Asp-Val amide

[0690] The peptide 1s prepared in a fashion analogous to
that described previously (Method C). Rink Amide MBHA
resin (0.5 mmol) is placed in a reaction vessel which is then
attached to a Protein Technologies PS3 Automated Peptide
synthesizer. The following amino acids are added sequen-
fially 1n a manner consistent with Fmoc-base SPPS: Fmoc-
Val-OH, Fmoc-Asp(OtBu)-OH, Fmoc-Gln(Trt)-OH, Fmoc-
Leu-OH, Fmoc-Leu-OH, Fmoc-Lys(Boc)-OH, Fmoc-
Arg(Pmc)-OH, Fmoc-Leu-OH, Fmoc-Trp(Boc)-OH, Fmoc-
Glu(OAllyl)-OH, Fmoc-Val-OH, Fmoc-Arg(Pmc)-OH,
Fmoc-Glu(OtBu)-OH,  Fmoc-Om(Alloc)-OH,  Fmoc-
Ser(tBu)-OH, Fmoc-Asn('Irt)-OH, Fmoc-Leu-OH, Fmoc-
His('Trt)-OH, Fmoc-Lys(Boc)-OH, Fmoc-Gly-OH, Fmoc-
Leu-OH, Fmoc-Asn(Trt)-OH, Fmoc-His(Trt)-OH, Fmoc-
Nle-OH, Fmoc-Leu-OH, Fmoc-GlIn(Trt)-OH, Fmoc-Ile-OH,
Fmoc-Glu(OtBu)-OH, Fmoc-Ser(tBu)-OH, Fmoc-Val-OH,
and Fmoc-Ala-OH. As described previously, the resin-
bound peptide 1s then removed from the instrument for
Pd-mediated side chain deprotection of Orn(Alloc) and
Glu(OAllyl) residues and subsequent intramolecular side
chain-to-side chain cyclization. The N-terminal Fmoc pro-
tective group 1s removed over 5 minutes using a 20%
piperidine/DMF solution (17 mL). The resin-bound peptide
is washed successively with DMF (100 mL), TBF (100 mL),
and diethyl ether (100 mL). The air-dried resin is suspended
in 40 mL of TFA containing water (2.0 mL), thioanisole (2.0
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mL), phenol (3.0 g), and ethanedithiol (1.0 mL). After 2
hours, the TFA solution 1s filtered into tert-butylmethyl ether
(160 mL) at 0° C. which effects precipitation of the crude
peptide. The peptide mixture 1s centrifuged at 2500 rpm for
5 minutes and decanted. The crude, white solid 1s resus-
pended in diethyl ether (120 mL), centrifuged, and decanted.
This washing procedure i1s repeated four times and the

resulting peptide 1s dried 1n vacuo, dissolved in water
containing 0.1% TFA (100 mL), and lyophilized to dryness.

[0691] The crude peptide is then purified by reverse-phase
liquid chromatography as described previously to provide
237 mg of final, purified peptide as a white solid. IS-MS:
3634 (M+). Amino Acid Analysis: Asp/Asn: 3.09 (3); Ser:
1.74 (2); Glu/Gln: 5.02 (5); Gly: 0.97 (1); Ala: 0.93 (1); Val:
2.95 (3); lle: 0.88 (1); Leu: 6.44 (6); Nle: 0.85 (1); Lys: 2.06
(2); His: 1.89 (2); Arg: 1.98 (2); Trp: not determined (1).

EXAMPLE 58

[0692] Cyclo(Kis-D??)[A! Nle®,K'%,D?2,1.>7ThPTH(1-
30)NH, (SEQ ID NO: 52)

[0693] Ala-Val-Ser-Glu-Ile-Gln-Leu-Nle-His-Asn-Leu-
Gly-Lys-His-Leu-Asn-Ser-(Lys-Glu-Arg-Val-Asp)-Trp-
Leu-Arg-Lys-Leu-Leu-Gln-Asp amide

[0694] The peptide is prepared in a fashion analogous to
that described previously (Method C). Rink Amide MBHA
resin (0.5 mmol) is placed in a reaction vessel which is then
attached to a Protein Technologies PS3 Automated Peptide
synthesizer. The following amino acids are added sequen-
tially 1n a manner consistent with Fmoc-base SPPS: Fmoc-
Asp(OtBu)-OH, Fmoc-GlIn(Trt)-OH, Fmoc-Leu-OH, Fmoc-
Leu-OH, Fmoc-Lys(Boc)-OH, Fmoc-Arg(Pmc)-OH, Fmoc-
Leu-OH, Fmoc-Trp(Boc)-OH, Fmoc-Asp(OAllyl)-OH,
Fmoc-Val-OH, Fmoc-Arg(Pmc)-OH, Fmoc-Glu(OtBu)-OH,
Fmoc-Lys(Alloc)-OH, Fmoc-Ser(tBu)-OH, Fmoc-Asn(Irt)-
OH, Fmoc-Leu-OH, Fmoc-His(Trt)-OH, Fmoc-Lys(Boc)-
OH, Fmoc-Gly-OH, Fmoc-Leu-OH, Fmoc-Asn(Trt)-OH,
Fmoc-His(Trt)-OH, Fmoc-Nle-OH, Fmoc-Leu-OH, Fmoc-
GIn('Trt)-OH, Fmoc-Ile-OH, Fmoc-Glu(OtBu)-OH, Fmoc-
Ser(tBu)-OH, Fmoc-Val-OH, and Fmoc-Ala-OH. As
described previously, the resin-bound peptide 1s then
removed from the instrument for Pd-mediated side chain
deprotection of Lys(Alloc) and Asp(OAllyl) residues and
subsequent mtramolecular side chain-to-side chain cycliza-
tion. The N-terminal Fmoc protective group 1s removed over
5 minutes using a 20% piperidine/DMF solution (17 mL).
The resin-bound peptide is washed successively with DMF
(100 mL), THF (100 mL), and diethyl ether (100 mL). The
air-dried resin 1s suspended 1 40 mL of TFA containing
water (2.0 mL), thioanisole (2.0 mL), phenol (3.0 g), and
ethanedithiol (1.0 mL). After 2 hours, the TFA solution is
filtered into tert-butylmethyl ether (160 mL) at 0° C. which
cllects precipitation of the crude peptide. The peptide mix-
ture 1s centrifuged at 2500 rpm for 5 minutes and decanted.
The crude, white solid is resuspended in diethyl ether (120
mL), centrifuged, and decanted. This washing procedure is
repeated four times and the resulting peptide 1s dried in
vacuo, dissolved 1n water containing 0.1% TFA (100 mL),
and lyophilized to dryness.

[0695] A portion of the crude peptide is then purified by
reverse-phase liquid chromatography as described previ-
ously to provide 53 mg of final, purified peptide as a white

solid. IS-MS: 3534 (M+). Amino Acid Analysis: Asp/Asn:
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4.00 (4); Ser: 1.71 (2); Glu/Gln: 3.89 (4); Gly: 0.93 (1); Ala:
0.92 (1); Val: 1.87 (2); Ile: 0.90 (1); Leu: 6.46 (6); Nle: 0.82
(1); Lys: 2.89 (3); His: 2.01 (2); Arg: 2.03 (2); Trp: not
determined (1).

EXAMPLE 59

[0696] Cyclo(Kis-D*2)[A',Nle? K8, D?2,1 > ThPTH(1-
29)NH, (SEQ ID NO: 53)

[0697] Ala-Val-Ser-Glu-Ile-Gln-Leu-Nle-His-Asn-Leu-
Gly-Lys-His-Leu-Asn-Ser-(Lys-Glu-Arg-Val-Asp)-Trp-
Leu-Arg-Lys-Leu-Leu-Gln amide

[0698] The peptide is prepared in a fashion analogous to
that described previously (Method C). Rink Amide MBHA
resin (0.5 mmol) 1s placed in a reaction vessel which is then
attached to a Protein Technologies PS3 Automated Peptide
synthesizer. The following amino acids are added sequen-
fially 1n a manner consistent with Fmoc-base SPPS: Fmoc-
Gln(Trt)-OH, Fmoc-Leu-OH, Fmoc-Leu-OH, Fmoc-Lys-
(Boc)-OH, Fmoc-Arg(Pmc)-OH, Fmoc-Leu-OH, Fmoc-
Trp(Boc)-OH, Fmoc-Asp(OAllyl)-OH, Fmoc-Val-OH,
Fmoc-Arg(Pmc)-OH, Fmoc-Glu(OtBu)-OH, Fmoc-Lys(Al-
loc)-OH, Fmoc-Ser(tBu)-OH, Fmoc-Asn(Trt)-OH, Fmoc-
Leu-OH, Fmoc-His(Trt)-OH, Fmoc-Lys(Boc)-OH, Fmoc-
Gly-OH, Fmoc-Leu-OH, Fmoc-Asn(Trt)-OH, Fmoc-
His(Trt)-OH, Fmoc-Nle-OH, Fmoc-Leu-OH, Fmoc-
Gln('Trt)-OH, Fmoc-Ile-OH, Fmoc-Glu(OtBu)-OH, Fmoc-
Ser(tBu)-OH, Fmoc-Val-OH, and Fmoc-Ala-OH. As
described previously, the resin-bound peptide 1s then
removed from the instrument for Pd-mediated side chain
deprotection of Lys(Alloc) and Asp(OAllyl) residues and
subsequent 1intramolecular side chain-to-side chain cycliza-
tion. The N-terminal Fmoc protective group 1s removed over
5 minutes using a 20% piperidine/DMF solution (17 mL).
The resin-bound peptide 1s washed successively with DMF
(100 mL), THF (100 mL), and diethyl ether (100 mL). The
air-dried resin 1s suspended 1n 40 mL of TFA containing
water (2.0 mL), thioanisole (2.0 mL), phenol (3.0 g), and
ethanedithiol (1.0 mL). After 2 hours, the TFA solution is
filtered into tert-butylmethyl ether (160 mL) at 0° C. which
cifects precipitation of the crude peptide. The peptide mix-
ture 1s centrifuged at 2500 rpm for 5 minutes and decanted.
The crude, white solid is resuspended in diethyl ether (120
mL), centrifuged, and decanted. This washing procedure is
repeated four times and the resulting peptide 1s dried 1n
vacuo, dissolved in water containing 0.1% TFA (100 mL),
and lyophilized to dryness.

[0699] A portion of the crude peptide is then purified by
reverse-phase liquid chromatography as described previ-

ously to provide 100 mg of final, purified peptide as a white
solid. IS-MS: 3419 (M+). Amino Acid Analysis: Asp/Asn:

2.85 (3); Ser: 1.73 (2); Glu/Gln: 3.98 (4); Gly: 1.00 (1); Ala:
0.98 (1); Val: 2.00 (2); Ile: 0.93 (1); Leu: 6.47 (6); Nle: 0.97
(1); Lys: 2.99 (3); His: 2.09 (2); Arg: 1.99 (2); Trp: not
determined (1).

EXAMPLE 60

[0700] Cyclo(Kis-D??)[A!,Nle® K'%,D?*L.>"ThPTH(1-
28)NH,, (SEQ ID NO: 54)

[0701] Ala-Val-Ser-Glu-Ile-Gln-Leu-Nle-His-Asn-Leu-
Gly-Lys-His-Leu-Asn-Ser-(Lys-Glu-Arg-Val-Asp)-Trp-
Leu-Arg-Lys-Leu-Leu amide
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[0702] The peptide is prepared in a fashion analogous to
that described previously (Method C). Rink Amide MBHA
resin (0.5 mmol) is placed in a reaction vessel which is then
attached to a Protein Technologies PS3 Automated Peptide
synthesizer. The following amino acids are added sequen-
tially 1n a manner consistent with Fmoc-base SPPS: Fmoc-
Leu-OH, Fmoc-Leu-OH, Fmoc-Lys(Boc)-OH, Fmoc-
Arg(Pmc)-OH, Fmoc-Leu-OH, Fmoc-Trp(Boc)-OH, Fmoc-
Asp(OAllyl)-OH, Fmoc-Val-OH, Fmoc-Arg(Pmc)-OH,
Fmoc-Glu(OtBu)-OH,  Fmoc-Lys(Alloc)-OH,  Fmoc-
Ser(tBu)-OH, Fmoc-Asn(Trt)-OH, Fmoc-Leu-OH, Fmoc-
His('Trt)-OH, Fmoc-Lys(Boc)-OH, Fmoc-Gly-OH, Fmoc-
Leu-OH, Fmoc-Asn(Trt)-OH, Fmoc-His(Trt)-OH, Fmoc-
Nle-OH, Fmoc-Leu-OH, Fmoc-Gln(Trt)-OH, Fmoc-Ile-OH,
Fmoc-Glu(OtBu)-OH, Fmoc-Ser(tBu)-OH, Fmoc-Val-OH,
and Fmoc-Ala-OH. As described previously, the resin-
bound peptide 1s then removed from the instrument for
Pd-mediated side chain deprotection of Lys(Alloc) and
Asp(OAllyl) residues and subsequent intramolecular side
chain-to-side chain cyclization. The N-terminal Fmoc pro-
tective group 1s removed over 5 minutes using a 20%
piperidine/DMF solution (17 mL). The resin-bound peptide
is washed successively with DMF (100 mL), THF (100 mL),
and diethyl ether (100 mL). The air-dried resin is suspended
in 40 mL of TFA containing water (2.0 mL), thioanisole (2.0
mL), phenol (3.0 g), and ethanedithiol (1.0 mL). After 2
hours, the TFA solution 1s filtered 1nto tert-butylmethyl ether
(160 mL) at 0° C. which effects precipitation of the crude
peptide. The peptide mixture 1s centrifuged at 2500 rpm for
5 minutes and decanted. The crude, white solid 1s resus-
pended in diethyl ether (120 mL), centrifuged, and decanted.
This washing procedure i1s repeated four times and the

resulting peptide 1s dried 1n vacuo, dissolved in water
containing 0.1% TFA (100 mL), and lyophilized to dryness.

[0703] A portion of the crude peptide is then purified by
reverse-phase liquid chromatography as described previ-
ously to provide 51 mg of final, purified peptide as a white
solid. IS-MS: 3291 (M+). Amino Acid Analysis: Asp/Asn:
2.81 (3); Ser: 1.71 (2); Glu/Gln: 2.86 (3); Gly: 0.97 (1); Ala:
1.00 (1); Val: 1.93 (2); Ile: 0.91 (1); Leu: 6.30 (6); Nle: 0.92
(1); Lys: 2.88 (3); His: 2.03 (2); Arg: 1.93 (2); Trp: not
determined (1).

EXAMPLE 61

[0704] Cyclo(Kis-D??)[A! Nle®,K'%,D?2,1.>7ThPTH(1-
27)NH,, (SEQ ID NO: 55)

[0705] Ala-Val-Ser-Glu-Ile-Gln-Leu-Nle-His-Asn-Leu-
Gly-Lys-His-Leu-Asn-Ser-(Lys-Glu-Arg-Val-Asp)-Trp-
Leu-Arg-Lys-Leu amide

[0706] The peptide is prepared in a fashion analogous to
that described previously (Method C). Rink Amide MBHA
resin (0.5 mmol) is placed in a reaction vessel which is then
attached to a Protein . R Technologies PS3 Automated
Peptide synthesizer The following amino acids are added
sequentially 1n a manner consistent with Fmoc-base SPPS:
Fmoc-Leu-OH, Fmoc-Lys(Boc)-OH, Fmoc-Arg(Pmc)-OH,
Fmoc-Leu-OH, Fmoc-Trp(Boc)-OH, Fmoc-Asp(OAllyl)-
OH, Fmoc-Val-OH, Fmoc-Arg(Pmc)-OH, Fmoc-Glu-
(OtBu)-OH, Fmoc-Lys(Alloc)-OH, Fmoc-Ser(tBu)-OH,
Fmoc-Asn(Trt)-OH, Fmoc-Leu-OH, Fmoc-His('Trt)-OH,
Fmoc-Lys(Boc)-OH, Fmoc-Gly-OH, Fmoc-Leu-OH, Fmoc-
Asn(Trt)-OH, Fmoc-His('Trt)-OH, Fmoc-Nle-OH, Fmoc-
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Leu-OH, Fmoc-GIn(Trt)-OH, Fmoc-lle-OH, Fmoc-Glu-
(OtBu)-OH, Fmoc-Ser(tBu)-OH, Fmoc-Val-OH, and Fmoc-
Ala-OH. As described previously, the resin-bound peptide 1s
then removed from the instrument for Pd-mediated side
chain deprotection of Lys(Alloc) and Asp(OAllyl) residues
and subsequent intramolecular side chain-to-side chain
cyclization. The N-terminal Fmoc protective group 1is
removed over 5 minutes using a 20% piperidine/DMF
solution (17 mL). The resin-bound peptide is washed suc-
cessively with DMF (100 mL), THF (100 mL), and diethyl
ether (100 mL). The air-dried resin is suspended in 40 mL of
TFA containing water (2.0 mL), thioanisole (2.0 mL), phe-
nol (3.0 g), and ethanedithiol (1.0 mL). After 2 hours, the
TFA solution is filtered into tert-butylmethyl ether (160 mL)
at 0° C. which effects precipitation of the crude peptide. The
peptide mixture 1s centrifuged at 2500 rpm for 5 minutes and
decanted. The crude, white solid 1s resuspended 1n diethyl
ether (120 mL), centrifuged, and decanted. This washing
procedure 1s repeated four times and the resulting peptide 1s
dried in vacuo, dissolved in water containing 0.1% TFA (100
mL), and lyophilized to dryness.

[0707] A portion of the crude peptide is then purified by
reverse-phase liquid chromatography as described previ-

ously to provide 65 mg of final, purified peptide as a white
solid. IS-MS: 3178 (M+). Amino Acid Analysis: Asp/Asn:

2.74 (3); Ser: 1.75 (2); Glu/Gln: 2.88 (3); Gly: 0.95 (1); Ala:
1.00 (1); Val: 1.94 (2); Ile: 0.93 (1); Leu: 5.16 (5); Nle: 0.88
(1); Lys: 2.84 (3); His: 2.01 (2); Arg: 1.93 (2); Trp: not
determined (1).

EXAMPLE 62

[0708] Cyclo(K'5-D??)[K'®,D?%,1L.>’ThPTH(10-31)NH,
(SEQ ID NO: 56)

[0709] Asn-Leu-Gly-Lys-His-Leu-Asn-Ser-(Lys-Glu-
Arg-Val-Asp)-Trp-Leu-Arg-Lys-Leu-Leu-Gly-Asp-Val
amide

[0710] The peptide 1s prepared in a fashion analogous to
that described previously (Method B). Rink Amide MBHA
resin (0.5 mmol) is placed in a reaction vessel which is then
attached to a Protein Technologies PS3 Automated Peptide
synthesizer. The following amino acids are added sequen-
fially 1n a manner consistent with Fmoc-base SPPS: Fmoc-
Val-OH, Fmoc-Asp(OtBu)-OH, Fmoc-Gln(Trt)-OH, Fmoc-
Leu-OH, Fmoc-Leu-OH, Fmoc-Lys(Boc)-OH, Fmoc-
Arg(Pmc)-OH, Fmoc-Leu-OH, Fmoc-Trp(Boc)-OH, Fmoc-
Asp(OAllyl)-OH, Fmoc-Val-OH, Fmoc-Arg(Pmc)-OH,
Fmoc-Glu(OtBu)-OH,  Fmoc-Lys(Alloc)-OH,  Fmoc-
Ser(tBu)-OH, Fmoc-Asn(Trt)-OH, and Fmoc-Leu-OH. As
described previously, the resin-bound peptide 1s then
removed from the instrument for Pd-mediated side chain
deprotection of the Lys(Alloc) and Asp(OAllyl) residues and
subsequent 1intramolecular side chain-to-side chain cycliza-
tion. Following the described work-up procedures, the
amide-containing resin-bound peptide 1s returned to the
instrument for completion of the synthesis; the following
amino acids are added sequentially: Fmoc-His(Trt)-OH,
Fmoc-Lys(Boc)-OH, Fmoc-Gly-OH, Fmoc-Leu-OH, and
Fmoc-Asn(Trt)-OH. A portion of the resin-bound peptide
(~50 mg) is then removed from the instrument and the
N-terminal Fmoc protective group 1s removed over 5 min-
utes using a 20% piperidine/DMF solution (1 mL). The
resin-bound peptide 1s washed successively with DMF (10

Sep. 19, 2002

mL), THF (10 mL), and diethyl ether (10 mL). The air-dried
resin 15 suspended i 2 mL of TFA containing water,
thioanisole, phenol, and ethanedithiol 1n proportions
described earlier. After 2 hours, the TFA solution 1s filtered
into tert-butylmethyl ether (8§ mL) at 0° C. which effects
precipitation of the crude peptide. The peptide mixture 1s
centrifuged at 2500 rpm for 5 minutes and decanted. The
crude, white solid is resuspended in diethyl ether (10 mL),
centrifuged, and decanted. This washing procedure 1is
repeated four times and the resulting peptide 1s dried 1n
vacuo, dissolved in water containing 0.1% TFA (10 mL),

and lyophilized to dryness. IS-MS: 2642 (M+).

EXAMPLE 63

[0711] Cyclo(K*8-D?*)[K8,D?2,1 >’ ThPTH(9-31)NH,
(SEQ ID NO: 57)

[0712] His-Asn-Leu-Gly-Lys-His-Leu-Asn-Ser-(Lys-Glu-
Arg-Val-Asp)-Trp-Leu-Arg-Lys-Leu-Leu-Gln-Asp-Val
amide

[0713] The peptide is prepared in a fashion analogous to
that described previously (Method B). Rink Amide MBHA
resin (0.5 mmol) is placed in a reaction vessel which is then
attached to a Protein Technologies PS3 Automated Peptide
synthesizer. The following amino acids are added sequen-
tially 1n a manner consistent with Fmoc-base SPPS: Fmoc-
Val-OH, Fmoc-Asp(OtBu)-OH, Fmoc-GlIn(Trt)-OH, Fmoc-
Leu-OH, Fmoc-Leu-OH, Fmoc-Lys(Boc)-OH, Fmoc-
Arg(Pmc)-OH, Fmoc-Leu-OH, Fmoc-Trp(Boc)-OH, Fmoc-
Asp(OAllyl)-OH, Fmoc-Val-OH, Fmoc-Arg(Pmc)-OH,
Fmoc-Glu(OtBu)-OH,  Fmoc-Lys(Alloc)-OH,  Fmoc-
Ser(tBu)-OH, Fmoc-Asn(Trt)-OH, and Fmoc-Leu-OH. As
described previously, the resin-bound peptide 1s then
removed from the instrument for Pd-mediated side chain
deprotection of the Lys(Alloc) and Asp(OAllyl) residues and
subsequent mntramolecular side chain-to-side chain cycliza-
tion. Following the described work-up procedures, the
amide-containing resin-bound peptide 1s returned to the
instrument for completion of the synthesis; the following
amino acids are added sequentially: Fmoc-His(Trt)-OH,
Fmoc-Lys(Boc)-OH, Fmoc-Gly-OH, Fmoc-Leu-OH, Fmoc-
Asn('ITrt)-OH, and Fmoc-His(Trt)-OH. A portion of the
resin-bound peptide (~50 mg) is then removed from the
instrument and the N-terminal Fmoc protective group 1s
removed over 5 minutes using a 20% piperidine/DMF

solution (1 mL). The resin-bound peptide is washed succes-
sively with DMF (10 mL), THF (10 mL), and diethyl ether

(10 mL). The air-dried resin is suspended in 2 mL of TFA
containing water, thioanisole, phenol, and ethanedithiol in
proportions described earlier. After 2 hours, the TFA solution
is filtered into tert-butylmethyl ether (8 mL) at 0° C. which
cllects precipitation of the crude peptide. The peptide mix-
ture 1s centrifuged at 2500 rpm for 5 minutes and decanted.
The crude, white solid is resuspended in diethyl ether (10
mL), centrifuged, and decanted. This washing procedure is
repeated four times and the resulting peptide 1s dried 1n
vacuo, dissolved in water containing 0.1% TFA (10 mL),

and lyophilized to dryness. IS-MS: 2780 (M+).
EXAMPLE 64

[0714] Cyclo(Kis-D*)[Nle®,K'®,D>*, =" ThPTH(S-

31)NH,, (SEQ ID NO: 58)

[0715] Nle-His-Asn-Leu-Gly-Lys-His-Leu-Asn-Ser-(Lys-
Glu-Arg-Val-Asp)-Trp-Leu-Arg-Lys-Leu-Leu-Gln-Asp-Val
amide
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[0716] The peptide 1s prepared in a fashion analogous to
that described previously (Method B). Rink Amide MBHA
resin (0.5 mmol) is placed in a reaction vessel which is then
attached to a Protein Technologies PS3 Automated Peptide
synthesizer. The following amino acids are added sequen-
fially 1n a manner consistent with Fmoc-base SPPS: Fmoc-
Val-OH, Fmoc-Asp(OtBu)-OH, Fmoc-GlIn(Trt)-OH, Fmoc-
Leu-OH, Fmoc-Leu-OH, Fmoc-Lys(Boc)-OH, Fmoc-
Arg(Pmc)-OH, Fmoc-Leu-OH, Fmoc-Trp(Boc)-OH, Fmoc-
Asp(OAllyl)-OH, Fmoc-Val-OH, Fmoc-Arg(Pmc)-OH,
Fmoc-Glu(OtBu)-OH,  Fmoc-Lys(Alloc)-OH,  Fmoc-
Ser(tBu)-OH, Fmoc-Asn(Trt)-OH, and Fmoc-Leu-OH. As
described previously, the resmm-bound peptide 1s then
removed from the istrument for Pd-mediated side chain
deprotection of the Lys(Alloc) and Asp(OAllyl) residues and
subsequent 1ntramolecular side chain-to-side chain cycliza-
fion. Following the described work-up procedures, the
amide-containing resin-bound peptide 1s returned to the
instrument for completion of the synthesis; the following
amino acids are added sequentially: Fmoc-His(Trt)-OH,
Fmoc-Lys(Boc)-OH, Fmoc-Gly-OH, Fmoc-Leu-OH, Fmoc-
Asn('Trt)-OH, Fmoc-His(Trt)-OH, and Fmoc-Nle-OH. A
portion of the resin-bound peptide (~50 mg) is then removed
from the instrument and the N-terminal Fmoc protective
group 1s removed over 5 minutes using a 20% piperidine/
DMF solution (1 mL). The resin-bound peptide is washed
successively with DMF (10 mL), THF (10 mL), and diethyl
ether (10 mL). The air-dried resin is suspended in 2 mL of
TFA containing water, thioanisole, phenol, and ethanedithiol
in proportions described earlier. After 2 hours, the TFA
solution is filtered into tert-butylmethyl ether (8 mL) at 0° C.
which effects precipitation of the crude peptide. The peptide
mixture 1s centrifuged at 2500 rpm for 5 minutes and
decanted. The crude, white solid 1s resuspended 1n diethyl
ether (10 mL), centrifuged, and decanted. This washing
procedure 1s repeated four times and the resulting peptide 1s
dried in vacuo, dissolved in water containing 0.1% TFA (10

mL), and lyophilized to dryness. IS-MS: 2892 (M+).

EXAMPLE 65

[0717] Cyclo(Kis-D??)[Nle® K'%,D?2,1 2" 1hPTH(7-
31)NH, (SEQ ID NO: 59)

[0718] Leu-Nle-His-Asn-Leu-Gly-Lys-His-Leu-Asn-Ser-
(Lys-Glu-Arg-Val-Asp)-Trp-Leu-Arg-Lys-Leu-Leu-Gln-
Asp-Val amide

[0719] The peptide 1s prepared in a fashion analogous to
that described previously (Method B). Rink Amide MBHA
resin (0.5 mmol) is placed in a reaction vessel which is then
attached to a Protein Technologies PS3 Automated Peptide
synthesizer. The following amino acids are added sequen-
fially 1n a manner consistent with Fmoc-base SPPS: Fmoc-
Val-OH, Fmoc-Asp(OtBu)-OH, Fmoc-Gln(Trt)-OH, Fmoc-
Leu-OH, Fmoc-Leu-OH, Fmoc-Lys(Boc)-OH, Fmoc-
Arg(Pmc)-OH, Fmoc-Leu-OH, Fmoc-Trp(Boc)-OH, Fmoc-
Asp(OAllyl)-OH, Fmoc-Val-OH, Fmoc-Arg(Pmc)-OH,
Fmoc-Glu(OtBu)-OH,  Fmoc-Lys(Alloc)-OH,  Fmoc-
Ser(tBu)-OH, Fmoc-Asn(Trt)-OH, and Fmoc-Leu-OH. As
described previously, the resmn-bound peptide 1s then
removed from the instrument for Pd-mediated side chain
deprotection of the Lys(Alloc) and Asp(OAllyl) residues and
subsequent 1ntramolecular side chain-to-side chain cycliza-
tion. Following the described work-up procedures, the
amide containing resin-bound peptide i1s returned to the
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instrument for completion of the synthesis; the following
amino acids are added sequentially: Fmoc-His(Trt)-OH,
Fmoc-Lys(Boc)-OH, Fmoc-Gly-OH, Fmoc-Leu-OH, Fmoc-
Asn(Trt,)-OH, Fmoc-His(Trt)-OH, Fmoc-Nle-OH, and
Fmoc-Leu-OH. A portion of the resin-bound peptide (~50
mg) is then removed from the instrument and the N-terminal
Fmoc protective group 1s removed over 5 minutes using a
20% piperidine/DMF solution (I mL). The resin-bound
peptide is washed successively with DMF (10 mL), THF (10
mL), and diethyl ether (10 mL). The air-dried resin is
suspended 1n 2 mL of TFA containing water, thioanisole,
phenol, and ethanedithiol 1n proportions described earlier.
After 2 hours, the TFA solution 1s filtered into tert-butylm-
ethyl ether (8 mL) at 0° C. which effects precipitation of the
crude peptide. The peptide mixture i1s centrifuged at 2500
rpm for 5 minutes and decanted. The crude, white solid 1s
resuspended in diethyl ether (10 mL), centrifuged, and
decanted. This washing procedure 1s repeated four times and
the resulting peptide 1s dried 1n vacuo, dissolved 1n water
containing 0.1% TFA (10 mL), and lyophilized to dryness.
[S-MS: 3006 (M+).

EXAMPLE 66

[0720] Cyclo(Kis-D??)[Nle®, K'®, D2, 1.2"ThPTH(6-
31)NH,, (SEQ ID NO: 60)

[0721] Gln-Leu-Nle-His-Asn-Leu-Gly-Lys-His-Leu-Asn-
Ser-(Lys-Glu-Arg-Val-Asp)-Trp-Leu-Arg-Lys-Leu-Leu-
Gln-Asp-Val amide

[0722] The peptide is prepared in a fashion analogous to
that described previously (Method B). Rink Amide MBHA
resin (0.5 mmol) is placed in a reaction vessel which is then
attached to a Protein Technologies PS3 Automated Peptide
synthesizer. The following amino acids are added sequen-
tially 1n a manner consistent with Fmoc-base SPPS: Fmoc-
Val-OH, Fmoc-Asp(OtBu)-OH, Fmoc-GlIn(Trt)-OH, Fmoc-
Leu-OH, Fmoc-Leu-OH, Fmoc-Lys(Boc)-OH, Fmoc-
Arg(Pmc)-OH, Fmoc-Leu-OH, Fmoc-Trp(Boc)-OH, Fmoc-
Asp(OAllyl)-OH, Fmoc-Val-OH, Fmoc-Arg(Pmc)-OH,
Fmoc-Glu(OtBu)-OH,  Fmoc-Lys(Alloc)-OH,  Fmoc-
Ser(tBu)-OH, Fmoc-Asn(Trt)-OH, and Fmoc-Leu-OH. As
described previously, the resin-bound peptide 1s then
removed from the instrument for Pd-mediated side chain
deprotection of the Lys(Alloc) and Asp(OAllyl) residues and
subsequent mntramolecular side chain-to-side chain cycliza-
tion. Following the described work-up procedures, the
amide-containing resin-bound peptide 1s returned to the
instrument for completion of the synthesis; the following
amino acids are added sequentially: Fmoc-His(Trt)-OH,
Fmoc-Lys(Boc)-OH, Fmoc-Gly-OH, Fmoc-Leu-OH, Fmoc-
Asn('ITrt)-OH, Fmoc-His('Irt)-OH, Fmoc-Nle-OH, Fmoc-
Leu-OH, and Fmoc-GIn(Trt)-OH. A portion of the resin-
bound peptide (~50 mg) is then removed from the
instrument and the N-terminal Fmoc protective group 1is
removed over 5 minutes using a 20% piperidine/DMF
solution (1 mL). The resin-bound peptide 1s washed succes-
sively with DMF (10 mL), THF (10 mL), and diethyl ether
(10 mL). The air-dried resin is suspended in 2 mL of TFA
containing water, thioanisole, phenol, and ethanedithiol in
proportions described earlier. After 2 hours, the TFA solution
is filtered into tert-butylmethyl ether (8 mL) at 0° C. which
cllects precipitation of the crude peptide. The peptide mix-
ture 1s centrifuged at 2500 rpm for 5 minutes and decanted.
The crude, white solid is resuspended in diethyl ether (10




US 2002/0132973 Al

mL), centrifuged, and decanted. This washing procedure is
repeated four times and the resulting peptide 1s dried in

vacuo, dissolved in water containing 0.1% TFA (10 mL),
and lyophilized to dryness. IS-MS: 3135 (M+).

EXAMPLE 67

[0723] Cyclo(Kis-D??)[Nle®, K&, D?2,1.27ThPTH(5-
31)NH, (SEQ ID NO: 61)

[0724] Ile-GIn-Leu-Nle-His-Asn-Leu-Gly-Lys-His-Leu-
Asn-Ser-(Lys-Glu-Arg-Val-Asp)-Trp-Leu-Arg-Lys-Leu-
Leu-Gln-Asp-Val amide

[0725] The peptide 1s prepared in a fashion analogous to
that described previously (Method B). Rink Amide MBHA
resin (0.5 mmol) 1s placed in a reaction vessel which is then
attached to a Protein Technologies PS3 Automated Peptide
synthesizer. The following amino acids are added sequen-
fially 1n a manner consistent with Fmoc-base SPPS: Fmoc-
Val-OH, Fmoc-Asp(OtBu)-OH, Fmoc-Gln(Trt)-OH, Fmoc-
Leu-OH, Fmoc-Leu-OH, Fmoc-Lys(Boc)-OH, Fmoc-
Arg(Pmc)-OH, Fmoc-Leu-OH, Fmoc-Trp(Boc)-OH, Fmoc-
Asp(OAllyl)-OH, Fmoc-Val-OH, Fmoc-Arg(Pmc)-OH,
Fmoc-Glu(OtBu)-OH,  Fmoc-Lys(Alloc)-OH,  Fmoc-
Ser(tBu)-OH, Fmoc-Asn(Trt)-OH, and Fmoc-Leu-OH. As
described previously, the resmn-bound peptide 1s then
removed from the instrument for Pd-mediated side chain
deprotection of the Lys(Alloc) and Asp(OAllyl) residues and
subsequent mtramolecular side chain-to-side chain cycliza-
tion. Following the described work-up procedures, the
amide-containing resin-bound peptide 1s returned to the
instrument for completion of the synthesis; the following
amino acids are added sequentially: Fmoc-His(Trt)-OH,
Fmoc-Lys(Boc)-OH, Fmoc-Gly-OH, Fmoc-Leu-OH, Fmoc-
Asn(Trt)-OH, Fmoc-His(Trt)-OH, Fmoc-Nle-OH, Fmoc-
Leu-OH, Fmoc-GlIn('Trt)-OH, and Fmoc-Ile-OH. A portion
of the resin-bound peptide (~50 mg) is then removed from
the instrument and the N-terminal Fmoc protective group 1s
removed over 5 minutes using a 20% piperidine/DMF

solution (1 mL). The resin-bound peptide is washed succes-
sively with DMF (10 mL), THF (10 mL), and diethyl ether

(10 mL). The air-dried resin is suspended in 2 mL of TFA
containing water, thioanisole, phenol, and ethanedithiol 1n
proportions described earlier. After 2 hours, the TEA solution
is filtered imto tert-butylmethyl ether (8 mL) at 0° C. which
cliects precipitation of the crude peptide. The peptide mix-
ture 1s centrifuged at 2500 rpm for 5 minutes and decanted.
The crude, white solid 1s resuspended in diethyl ether (10
mL), centrifuged, and decanted. This washing procedure is
repeated four times and the resulting peptide 1s dried in

vacuo, dissolved in water containing 0.1% TFA (10 mL),
and lyophilized to dryness. IS-MS: 3247 (M+).

EXAMPLE 68

[0726] Cyclo(Kis-D??)[Nle®, K&, D?2,1 27 ThPTH(4-
31)NH, (SEQ ID NO: 62)

[0727] Glu-Ile-Gln-Leu-Nle-His-Asn-Leu-Gly-Lys-His-
Leu-Asn-Ser-(Lys-Glu-Arg-Val-Asp)-Trp-Leu-Arg-Lys-
Leu-Leu-Gln-Asp-Val amide

|0728] The peptide is prepared in a fashion analogous to
that described previously (Method B). Rink Amide MBHA
resin (0.5 mmol) is placed in a reaction vessel which is then
attached to a Protein Technologies PS3 Automated Peptide
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synthesizer. The following amino acids are added sequen-
fially 1n a manner consistent with Fmoc-base SPPS: Fmoc-
Val-OH, Fmoc-Asp(OtBu)-OH, Fmoc-Gln(Trt)-OH, Fmoc-
Leu-OH, Fmoc-Leu-OH, Fmoc-Lys(Boc)-OH, Fmoc-
Arg(Pmc)-OH, Fmoc-Leu-OH, Fmoc-Trp(Boc)-OH, Fmoc-
Asp(OAllyl)-OH, Fmoc-Val-OH, Fmoc-Arg(Pmc)-OH,
Fmoc-Glu(OtBu)-OH,  Fmoc-Lys(Alloc)-OH,  Fmoc-
Ser(tBu)-OH, Fmoc-Asn(Trt)-OH, and Fmoc-Leu-OH. As
described previously, the resin-bound peptide 1s then
removed from the instrument for Pd-mediated side chain
deprotection of the Lys(Alloc) and Asp(OAllyl) residues and
subsequent mtramolecular side chain-to-side chain cycliza-
tion. Following the described work-up procedures, the
amide-containing resin-bound peptide 1s returned to the
instrument for completion of the synthesis; the following
amino acids are added sequentially: Fmoc-His(Trt)-OH,
Fmoc-Lys(Boc)-OH, Fmoc-Gly-OH, Fmoc-Leu-OH, Fmoc-
Asn('Trt)-OH, Fmoc-His('Irt)-OH, Fmoc-Nle-OH, Fmoc-
Leu-OH, Fmoc-GlIn(Trt)-OH, Fmoc-Ile-OH, and Fmoc-Glu-
(OtBu)-OH. A portion of the resin-bound peptide (~50 mg)
1s then removed from the instrument and the N-terminal

Fmoc protective group 1s removed over 5 minutes using a
20% piperidine/DMF solution (1 mL). The resin-bound

peptide is washed successively with DMF (10 mL), THF (10
mL), and diethyl ether (10 mL). The air-dried resin 1is
suspended 1n 2 mL of TFA containing water, thioanisole,
phenol, and ethanedithiol 1n proportions described earlier.
After 2 hours, the TFA solution 1s filtered into tert-butylm-
ethyl ether (8 mL) at 0° C. which effects precipitation of the
crude peptide. The peptide mixture i1s centrifuged at 2500
rpm for 5 minutes and decanted. The crude, white solid 1s
resuspended in diethyl ether (10 mL), centrifuged, and
decanted. This washing procedure is repeated four times and

the resultant peptide 1s dried 1in vacuo, dissolved in water
containing 0.1% TFA (10 mL), and lyophilized to dryness.
[S-MS: 3377 (M+).

EXAMPLE 69

[0729] Cyclo(Kis-D??)[Nle?, K8, D?2,1.27ThPTH(3-
31)NH, (SEQ ID NO: 63)

[0730] Ser-Glu-Ile-Gln-Leu-Nle-His-Asn-Leu-Gly-Lys-
His-Leu-Asn-Ser-(Lys-Glu-Arg-Val-Asp)-Trp-Leu-Arg-
Lys-Leu-Leu-Gln-Asp-Val amide

[0731] The peptide is prepared in a fashion analogous to
that described previously (Method B). Rink Amide MBHA
resin (0.5 mmol) is placed in a reaction vessel which is then
attached to a Protein Technologies PS3 Automated Peptide
synthesizer. The following amino acids are added sequen-
tially 1n a manner consistent with Fmoc-base SPPS: Fmoc-
Val-OH, Fmoc-Asp(OtBu)-OH, Fmoc-GlIn(Trt)-OH, Fmoc-
Leu-OH, Fmoc-Leu-OH, Fmoc-Lys(Boc)-OH, Fmoc-
Arg(Pmc)-OH, Fmoc-Leu-OH, Fmoc-Trp(Boc)-OH, Fmoc-
Asp(OAllyl)-OH, Fmoc-Val-OH, Fmoc-Arg(Pmc)-OH,
Fmoc-Glu(OtBu)-OH,  Fmoc-Lys(Alloc)-OH,  Fmoc-
Ser(tBu)-OH, Fmoc-Asn(Trt)-OH, and Fmoc-Leu-OH. As
described previously, the resin-bound peptide 1s then
removed from the instrument for Pd-mediated side chain
deprotection of the Lys(Alloc) and Asp(OAllyl) residues and
subsequent 1ntramolecular side chain-to-side chain cycliza-
tion. Following the described work-up procedures, the
amide-containing resin-bound peptide 1s returned to the
instrument for completion of the synthesis; the following
amino acids are added sequentially: Fmoc-His(Trt)-OH,
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Fmoc-Lys(Boc)-OH, Fmoc-Gly-OH, Fmoc-Leu-OH, Fmoc-
Asn('Trt)-OH, Fmoc-His(Trt)-OH, Fmoc-Nle-OH, Fmoc-
Leu-OH, Fmoc-GIn(Trt)-OH, Fmoc-Ile-OH, Fmoc-Glu-
(OtBu)-OH, and Fmoc-Ser(tBu)-OH. A portion of the resin-
bound peptide (~50 mg) is then removed from the
instrument and the N-terminal Fmoc protective group 1is
removed over 5 minutes using a 20% piperidine/DMF

solution (1 mL). The resin-bound peptide 1s washed succes-
sively with DMF (10 mL), THF (10 mL), and diethyl ether

(10 mL). The air-dried resin is suspended in 2 mL of TFA
containing water, thioanisole, phenol, and ethanedithiol in
proportions described earlier. After 2 hours, the TEA solution
is filtered into tert-butylmethyl ether (8 mL) at 0° C. which
cilects precipitation of the crude peptide. The peptide mix-
ture 1s centrifuged at 2500 rpm for 5 minutes and decanted.
The crude, white solid is resuspended in diethyl ether (10
mL), centrifuged, and decanted. This washing procedure is
repeated four times and the resulting peptide 1s dried in

vacuo, dissolved in water containing 0.1% TFA (10 mL),
and lyophilized to dryness. IS-MS: 3463 (M+).

EXAMPLE 70

[0732] Cyclo(Kis-D*?)[Nle® K&, D2 1 27ThPTH(2-
31)NH, (SEQ ID NO: 64)

[0733] Val-Ser-Glu-Ile-Gln-Leu-Nle-His-Asn-Leu-Gly-
Lys-His-Leu-Asn-Ser-(Lys-Glu-Arg-Val-Asp)-Trp-Leu-
Arg-Lys-Leu-Leu-Gln-Asp-Val amide

[0734] The peptide 1s prepared in a fashion analogous to
that described previously (Method B). Rink Amide MBHA
resin (0.5 mmol) is placed in a reaction vessel which is then
attached to a Protein Technologies PS3 Automated Peptide
synthesizer. The following amino acids are added sequen-
fially 1n a manner consistent with Fmoc-base SPPS: Fmoc-
Val-OH, Fmoc-Asp(OtBu)-OH, Fmoc-GlIn(Trt)-OH, Fmoc-
Leu-OH, Fmoc-Leu-OH, Fmoc-Lys(Boc)-OH, Fmoc-
Arg(Pmc)-OH, Fmoc-Leu-OH, Fmoc-Trp(Boc)-OH, Fmoc-
Asp(OAllyl)-OH, Fmoc-Val-OH, Fmoc-Arg(Pmc)-OH,
Fmoc-Glu(OtBu)-OH,  Fmoc-Lys(Alloc)-OH,  Fmoc-
Ser(tBu)-OH, Fmoc-Asn(Trt)-OH, and Fmoc-Leu-OH. As
described previously, the resin-bound peptide 1s then
removed from the instrument for Pd-mediated side chain
deprotection of the Lys(Alloc) and Asp(OAllyl) residues and
subsequent 1ntramolecular side chain-to-side chain cycliza-
fion. Following the described work-up procedures, the
amide-containing resin-bound peptide 1s returned to the
instrument for completion of the synthesis and the following
amino acids are added sequentially: Fmoc-His(Trt)-OH,
Fmoc-Lys(Boc)-OH, Fmoc-Gly-OH, Fmoc-Leu-OH, Fmoc-
Asn('Trt)-OH, Fmoc-His(Trt)-OH, Fmoc-Nle-OH, Fmoc-
Leu-OH, Fmoc-GIn(Trt)-OH, Fmoc-lle-OH, Fmoc-Glu-
(OtBu)-OH, Fmoc-Ser(tBu)-OH, and Fmoc-Val-OH. A
portion of the resin-bound peptide (~50 mg) is then removed
from the instrument and the N-terminal Fmoc protective
group 1s removed over 5 minutes using a 20% piperidine/
DMF solution (1 mL). The resin-bound peptide is washed
successively with DMF (10 mL), THF (10 mL), and diethyl
ether (10 mL). The air-dried resin is suspended in 2 mL of
TFA containing water, thioanisole, phenol, and ethanedithiol
in proportions described earlier. After 2 hours, the TFA
solution is filtered into tert-butylmethyl ether (8 mL) at 0° C.
which effects precipitation of the crude peptide. The peptide
mixture 1s centrifuged at 2500 rpm for 5 minutes and
decanted. The crude, white solid 1s resuspended 1n diethyl
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ether (10 mL), centrifuged, and decanted. This washing
procedure 1s repeated four times and the resulting peptide 1s

dried in vacuo, dissolved in water containing 0.1% TFA (10
mL), and lyophilized to dryness. IS-MS: 3564 (M+).

EXAMPLE 71

[0735] Cyclo(Kis-D*?)[Nle? K'8,D?2,1 2" ThPTH(7-
34)NH, (SEQ ID NO: 65)

[0736] Leu-Nle-His-Asn-Leu-Gly-Lys-His-Leu-Asn-Ser-
(Lys-Glu-Arg-Val-Asp  )-Trp-Leu-Arg-Lys-Leu-Leu-Gln-
Asp-Val-His-Asn-Phe amide

[0737] The peptide is prepared in a fashion analogous to
that described previously (Method B). Rink Amide MBHA
resin (0.5 mmol) is placed in a reaction vessel which is then
attached to a Protein Technologies PS3 Automated Peptide
synthesizer. The following amino acids are added sequen-
tially 1n a manner consistent with Fmoc-base SPPS: Fmoc-
Phe-OH, Fmoc-Asn(Trt)-OH, Fmoc-His(Trt)-OH, Fmoc-
Val-OH, Fmoc-Asp(OtBu)-OH, Fmoc-Gln(Trt)-OH, Fmoc-
Leu-OH, Fmoc-Leu-OH, Fmoc-Lys(Boc)-OH, Fmoc-
Arg(Pmc)-OH, Fmoc-Leu-OH, Fmoc-Trp(Boc)-OH, Fmoc-
Asp(OAllyl)-OH, Fmoc-Val-OH, Fmoc-Arg(Pmc)-OH,
Fmoc-Glu(OtBu)-OH,  Fmoc-Lys(Alloc)-OH,  Fmoc-
Ser(tBu)-OH, Fmoc-Asn(Trt)-OH, and Fmoc-Leu-OH. As
described previously, the resin-bound peptide 1s then
removed from the instrument for Pd-mediated side chain
deprotection of the Lys(Alloc) and Asp(OAllyl) residues and
subsequent mtramolecular side chain to-side chain cycliza-
tion. Following the described work-up procedures, the
amide-containing resin-bound peptide 1s returned to the
instrument for completion of the synthesis; the following
amino acids are added sequentially: Fmoc-His(Trt)-OH,
Fmoc-Lys(Boc)-OH, Fmoc-Gly-OH, Fmoc-Leu-OH, Fmoc-
Asn(Trt)-OH, Fmoc-His('Trt)-OH, Fmoc-Nle-OH, Fmoc-
Leu-OH. The crude peptide 1s cleaved from the resin and
deprotected using 40 mL of TFA containing water (2.0 mL),
thioanisole (2.0 mL), phenol (3.0 g), and ethanedithiol (1.0
mL) and precipitated by the addition of the cleavage mixture
to cold tert-butylmethyl ether. The crude peptide 1s then
purified by reverse-phase liquid chromatography.

EXAMPLE 72

[0738] Cyclo(Ko-D')[A! N8, K'°,D™ > IhPTH(1-
31)NH, (SEQ ID NO: 66)

[0739] Ala-Val-Ser-Glu-Ile-Gln-Leu-Nle-His-(Lys-Leu-
Gly-Lys-Asp)-Leu-Asn-Ser-Nle-Glu-Arg-Val-Glu-Trp-Leu-
Arg-Lys-Leu-Leu-Gln-Asp-Val amide

[0740] The peptide is prepared in a fashion analogous to
that described previously (Method C). Rink Amide MBHA
resin (0.5 mmol) is placed in a reaction vessel which is then
attached to a Protein Technologies PS3 Automated Peptide
synthesizer. The following amino acids are added sequen-
fially 1n a manner consistent with Fmoc-base SPPS: Fmoc-
Val-OH, Fmoc-Asp(OtBu)-OH, Fmoc-Gln(Trt)-OH, Fmoc-
Leu-OH, Fmoc-Leu-OH, Fmoc-Lys(Boc)-OH, Fmoc-
Arg(Pmc)-OH, Fmoc-Leu-OH, Fmoc-Trp(Boc)-OH, Fmoc-
Glu(OtBu)-OH, Fmoc-Val-OH, Fmoc-Arg(Pmc)-OH,
Fmoc-Glu(OtBu)-OH, Fmoc-Nle-OH, Fmoc-Ser(tBu)-OH,
Fmoc-Asn(Trt)-OH, Fmoc-Leu-OH, Fmoc-Asp(OAllyl)-
OH, Fmoc-Lys(Boc)-OH, Fmoc-Gly-OH, Fmoc-Leu-OH,
Fmoc-Lys(Alloc)-OH, Fmoc-His(Trt)-OH, Fmoc-Nle-OH,
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Fmoc-Leu-OH, Fmoc-GIn(Trt)-OH, Fmoc-Ile-OH, Fmoc-
Glu(OtBu)-OH, Fmoc-Ser(tBu)-OH, Fmoc-Val-OH, and
Fmoc-Ala-OH. As described previously, the resin-bound
peptide 1s then removed from the instrument for Pd-medi-
ated side chain deprotection of Lys(Alloc) and Asp(OAllyl)
residues and subsequent intramolecular side chain-to-side
chain cyclization. The N-terminal Fmoc protective group 1s
removed over 5 minutes using a 20% piperidine/DMF
solution (17 mL). The resin-bound peptide is washed suc-
cessively with DMF (100 mL), THF (100 mL), and diethyl
ether (100 mL). The air-dried resin is suspended in 40 mL of
TFA containing water (2.0 mL), thioanisole (2.0 mL), phe-
nol (3.0 g), and ethanedithiol (1.0 mL). After 2 hours, the
TFA solution is filtered into tert-butylmethyl ether (160 mL)
at 0° C. which effects precipitation of the crude peptide. The
peptide mixture 1s centrifuged at 2500 rpm for 5 minutes and
decanted. The crude, white solid 1s resuspended 1n diethyl
ether (120 mL), centrifuged, and decanted. This washing
procedure 1s repeated four times and the resulting peptide 1s
dried in vacuo, dissolved in water containing 0.1% TFA (100
mL), and lyophilized to dryness.

[0741] A portion of the crude peptide is then purified by
reverse-phase liquid chromatography as described previ-

ously to provide 85 mg of final, purified peptide as a white
solid. IS-MS: 3626 (M+). Amino Acid Analysis: Asp/Asn:

3.00 (3); Ser: 1.69 (2); Glu/Gln: 4.91 (5); Gly: 0.94 (1); Ala:
0.91 (1); Val: 2.86 (3); Ile: 0.94 (1); Leu: 6.33 (6); Nle: 1.94
(2); Lys: 2.90 (3); His: 0.99 (1); Arg: 1.96 (2); Trp: not
determined (1).

EXAMPLE 73

[0742] Cyclo(Ku-D'®¥)[A! Nle®,K'*,D'® .27 ThPTH(1-
31)NH, (SEQ ID NO: 67)

[0743] Ala-Val-Ser-Glu-Ile-Gln-Leu-Nle-His-Asn-Leu-
Gly-Lys-(Lys-Leu-Asn-Ser-Asp)-Glu-Arg-Val-Glu-Trp-
Leu-Arg-Lys-Leu-Leu-Gln-Asp-Val amide

[0744] The peptide 1s prepared in a fashion analogous to
that described previously (Method C). Rink Amide MBHA
resin (0.5 mmol) is placed in a reaction vessel which is then
attached to a Protein Technologies PS3 Automated Peptide
synthesizer. The following amino acids are added sequen-
fially 1n a manner consistent with Fmoc-base SPPS: Fmoc-
Val-OH, Fmoc-Asp(OtBu)-OH, Fmoc-Gln(Trt)-OH, Fmoc-
Leu-OH, Fmoc-Leu-OH, Fmoc-Lys(Boc)-OH, Fmoc-
Arg(Pmc)-OH, Fmoc-Leu-OH, Fmoc-Trp(Boc)-OH, Fmoc-
Glu(OtBu)-OH, Fmoc-Val-OH,  Fmoc-Arg(Pmc)-OH,
Fmoc-Glu(OtBu)-OH, Fmoc-Asp(OAllyl)-OH, Fmoc-
Ser(tBu)-OH, Fmoc-Asn('Irt)-OH, Fmoc-Leu-OH, Fmoc-
Lys(Alloc)-OH, Fmoc-Lys(Boc)-OH,  Fmoc-Gly-OH,
Fmoc-Leu-OH, Fmoc-Asn('Irt)-OH, Fmoc-His('Irt)-OH,
Fmoc-Nle-OH, Fmoc-Leu-OH, Fmoc-Gln(Trt)-OH, Fmoc-
[le-OH, Fmoc-Glu(OtBu)-OH, Fmoc-Ser(tBu)-OH, Fmoc-
Val-OH, and Fmoc-Ala-OH. As described previously, the
resin-bound peptide 1s then removed from the 1nstrument for
Pd-mediated side chain deprotection of Lys(Alloc) and
Asp(OAllyl) residues and subsequent intramolecular side
chain-to-side chain cyclization. The N-terminal Fmoc pro-
tective group 1s removed over 5 minutes using a 20%
piperidine/DMF solution (17 mL). The resin-bound peptide
is washed successively with DMF (100 mL), THF (100 mL),
and diethyl ether (100 mL). The air-dried resin is suspended
in 40 mL of TFA containing water (2.0 mL), thioanisole (2.0
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mL), phenol (3.0 g), and ethanedithiol (1.0 mL). After 2
hours, the TFA solution 1s filtered into tert-butylmethyl ether
(160 mL) at 0° C. which effects precipitation of the crude
peptide. The peptide mixture 1s centrifuged at 2500 rpm for
5 minutes and decanted. The crude, white solid 1s resus-
pended in diethyl ether (120 mL), centrifuged, and decanted.
This washing procedure i1s repeated four times and the

resulting peptide 1s dried 1n vacuo, dissolved in water
containing 0.1% TFA (100 mL), and lyophilized to dryness.

[0745] A portion of the crude peptide is then purified by
reverse-phase liquid chromatography as described previ-

ously to provide 57 mg of final, purified peptide as a white
solid. IS-MS: 3627 (M+). Amino Acid Analysis: Asp/Asn:

4.00 (4); Ser: 1.69 (2); Glu/Gln: 4.86 (5); Gly: 0.94 (1); Ala:
0.98 (1); Val: 2.82 (3); Ile: 0.90 (1); Leu: 6.35 (6); Nle: 0.87
(1); Lys: 2.89 (3); His: 1.00 (1); Arg: 1.91 (2); Trp: not
determined (1).

EXAMPLE 74

[0746] Cyclo(Ki-D*)[A',Nle® '8 K7, D' ,1.>7ThPTH(1-
31)NH, (SEQ ID NO: 68)

[0747] Ala-Val-Ser-Glu-Ile-Gln-Leu-Nle-His-Asn-Leu-
Gly-Lys-His-Leu-Asn-(Lys-Nle-Glu-Arg-Asp)-Glu-Trp-
Leu-Arg-Lys-Leu-Leu-Gln-Asp-Val amide

|0748] The peptide is prepared in a fashion analogous to
that described previously (Method C). Rink Amide MBHA
resin (0.5 mmol) is placed in a reaction vessel which is then
attached to a Protein Technologies PS3 Automated Peptide
synthesizer. The following amino acids are added sequen-
tially 1n a manner consistent with Fmoc-base SPPS: Fmoc-
Val-OH, Fmoc-Asp(OtBu)-OH, Fmoc-GIn(Trt)-OH, Fmoc-
Leu-OH, Fmoc-Leu-OH, Fmoc-Lys(Boc)-OH, Fmoc-
Arg(Pmc)-OH, Fmoc-Leu-OH, Fmoc-Trp(Boc)-OH, Fmoc-
Glu(OtBu)-OH, Fmoc-Asp(OAllyl)-OH, Fmoc-Arg(Pmc)-
OH, Fmoc-Glu(OtBu)-OH, Fmoc-Nle-OH, Fmoc-
Lys(Alloc)-OH, Fmoc-Asn(Irt)-OH, Fmoc-Leu-OH, Fmoc-
His('Trt)-OH, Fmoc-Lys(Boc)-OH, Fmoc-Gly-OH, Fmoc-
Leu-OH, Fmoc-Asn(Trt)-OH, Fmoc-His(Trt)-OH, Fmoc-
Nle-OH, Fmoc-Leu-OH, Fmoc-GlIn(Trt)-OH, Fmoc-Ile-OH,
Fmoc-Glu(OtBu)-OH, Fmoc-Ser(tBu)-OH, Fmoc-Val-OH,
and Fmoc-Ala-OH. As described previously, the resin-
bound peptide 1s then removed from the instrument for
Pd-mediated side chain deprotection of Lys(Alloc) and
Asp(OAllyl) residues and subsequent intramolecular side
chain-to-side chain cyclization. The N-terminal Fmoc pro-
tective group 1s removed over 5 minutes using a 20%
piperidine/DMF solution (17 mL). The resin-bound peptide
is washed successively with DMF (100 mL), THF (100 mL),
and diethyl ether (100 mL). The air-dried resin is suspended
in 40 mL of TFA containing water (2.0 mL), thioanisole (2.0
mL), phenol (3.0 g), and ethanedithiol (1.0 mL). After 2
hours, the TFA solution 1s filtered into tert-butylmethyl ether
(160 mL) at 0° C. which effects precipitation of the crude
peptide. The peptide mixture 1s centrifuged at 2500 rpm for
5 minutes and decanted. The crude, white solid 1s resus-
pended in diethyl ether (120 mL), centrifuged, and decanted.
This washing procedure 1s repeated four times and the

resulting peptide 1s dried 1n vacuo, dissolved 1n water
containing 0.1% TFA (100 mL), and lyophilized to dryness.

[0749] A portion of the crude peptide is then purified by
reverse-phase liquid chromatography as described previ-
ously to provide 136 mg of final, purified peptide as a white
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solid. IS-MS: 3689 (M+). Amino Acid Analysis: Asp/Asn:
4.00 (4); Ser: 0.83 (1); Glu/Gln: 4.84 (5); Gly: 0.93 (1); Ala:
0.96 (1); Val: 1.93 (2); Ile: 0.84 (1); Leu: 6.32. (6); Nle: 1.80
(2); Lys: 2.87 (3); His: 1.95 (2); Arg: 2.04 (2); Trp: not
determined (1).

EXAMPLE 75

[0750] Cyclo(Kx,D*S)[A! Nle818 K2 D> *"1hPTH(1-
31)NH, (SEQ ID NO: 69)

[0751] Ala-Val-Ser-Glu-Ile-Gln-Leu-Nle-His-Asn-Leu-
Gly-Lys-His-Leu-Asn-Ser-Nle-Glu-Arg-(Lys-Glu-Trp-Leu-
Asp)-Lys-Leu-Leu-Gln-Asp-Val amide

[0752] The peptide 1s prepared in a fashion analogous to
that described previously (Method C). Rink Amide MBHA
resin (0.5 mmol) is placed in a reaction vessel which is then
attached to a Protein Technologies PS3 Automated Peptide
synthesizer. The following amino acids are added sequen-
fially 1n a manner consistent with Fmoc-base SPPS: Fmoc-
Val-OH, Fmoc-Asp(OtBu)-OH, Fmoc-Gln(Trt)-OH, Fmoc-
Leu-OH, Fmoc-Leu-OH, Fmoc-Lys(Boc)-OH, Fmoc-
Asp(OAllyl)-OH, Fmoc-Leu-OH, Fmoc-Trp(Boc)-OH,
Fmoc-Glu(OtBu)-OH,  Fmoc-Lys(Alloc)-OH,  Fmoc-
Arg(Pmc)-OH, Fmoc-Glu(OtBu)-OH, Fmoc-Nle-OH,
Fmoc-Ser(tBu)-OH, Fmoc-Asn(Trt)-OH, Fmoc-Leu-OH,
Fmoc-His('Trt)-OH, Fmoc-Lys(Boc)-OH, Fmoc-Gly-OH,
Fmoc-Leu-OH, Fmoc-Asn('Irt)-OH, Fmoc-His('Irt)-OH,
Fmoc-Nle-OH, Fmoc-Leu-OH, Fmoc-GIn(Trt)-OH, Fmoc-
[le-OH, Fmoc-Glu(OtBu)-OH, Fmoc-Ser(tBu)-OH, Fmoc-
Val-OH, and Fmoc-Ala-OH. As described previously, the
resin-bound peptide 1s then removed from the 1nstrument for
Pd-mediated side chain deprotection of Lys(Alloc) and
Asp(OAllyl) residues and subsequent intramolecular side
chain-to-side chain cyclization. The N-terminal Fmoc pro-
tective group 1s removed over 5 minutes using a 20%
piperidine/DMF solution (17 mL). The resin-bound peptide
is washed successively with DMF (100 mL), THF (100 mL),
and diethyl ether (100 mL). The air-dried resin is suspended
in 40 mL of TFA containing water (2.0 mL), thioanisole (2.0
mL), phenol (3.0 g), and ethanedithiol (1.0 mL). After 2
hours, the TFA solution 1s filtered 1nto tert-butylmethyl ether
(160 mL) at 0° C. which effects precipitation of the crude
peptide. The peptide mixture 1s centrifuged at 2500 rpm for
5 minutes and decanted. The crude, white solid 1s resus-
pended in diethyl ether (120 mL), centrifuged, and decanted.
This washing procedure i1s repeated four times and the

resulting peptide 1s dried mn vacuo, dissolved in water
containing 0.1% TFA (100 mL), and lyophilized to dryness.

[0753] A portion of the crude peptide is then purified by
reverse-phase liquid chromatography as described previ-

ously to provide 131 mg of final, purified peptide as a white
solid. IS-MS: 3620 (M+). Amino Acid Analysis: Asp/Asn:

4.00 (4); Ser: 1.71 (2); Glu/Gln: 4.84 (5); Gly: 0.96 (1); Ala:
0.97 (1); Val: 2.07 (2); Ile: 0.92 (1); Leu: 6.22 (6); Nle: 1.90
(2); Lys: 2.90 (3); M 1s: 1.97 (2); Arg: 0.97 (1); Trp: not
determined (1).

EXAMPLE 76

[0754] Cyclo(Ks-D*?)[ A Nl1e®'8,K>°,D?°,1 >’ ThPTH(1-
31)NH, (SEQ ID NO: 70)

[0755] Ala-Val-Ser-Glu-Ile-Gln-Leu-Nle-His-Asn-Leu-
Gly-Lys-His-Leu-Asn-Ser-Nle-Glu-Arg-Val-Glu-Trp-Leu-
(Lys-Lys-Leu-Leu-Asp)-Asp-Val amide
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[0756] The peptide i1s prepared in a fashion analogous to
that described previously (Method C). Rink Amide MBHA
resin (0.5 mmol) is placed in a reaction vessel which is then
attached to a Protein Technologies PS3 Automated Peptide
synthesizer. The following amino acids are added sequen-
tially 1n a manner consistent with Fmoc-base SPPS: Fmoc-
Val-OH, Fmoc-Asp(OtBu)-OH, Fmoc-Asp(OAllyl)-OH,
Fmoc-Leu-OH, Fmoc-Leu-OH, Fmoc-Lys(Boc)-OH, Fmoc-
Lys(Alloc)-OH,  Fmoc-Leu-OH,  Fmoc-Trp(Boc)-OH,
Fmoc-Glu(OtBu)-OH, Fmoc-Val-OH, Fmoc-Arg(Pmc)-OH,
Fmoc-Glu(OtBu)-OH, Fmoc-Nle-OH, Fmoc-Ser(tBu)-OH,
Fmoc-Asn(Trt)-OH, Fmoc-Leu-OH, Fmoc-His('Trt)-OH,
Fmoc-Lys(Boc)-OH, Fmoc-Gly-OH, Fmoc-Leu-OH, Fmoc-
Asn(Trt)-OH, Fmoc-His('Trt)-OH, Fmoc-Nle-OH, Fmoc-
Leu-OH, Fmoc-GIn(Trt)-OH, Fmoc-Ile-OH, Fmoc-Glu-
(OtBu)-OH, Fmoc-Ser(tBu)-OH, Fmoc-Val-OH, and Fmoc-
Ala-OH. As described previously, the resin-bound peptide 1s
then removed from the instrument for Pd-mediated side
chain deprotection of Lys(Alloc) and Asp(OAllyl) residues
and subsequent intramolecular side chain-to-side chain
cyclization. The N-terminal Fmoc protective group 1s
removed over 5 minutes using a 20% piperidine/DMF
solution (17 mL). The resin-bound peptide is washed suc-
cessively with DMF (100 mL), THF (100 mL), and diethyl
ether (100 mL). The air-dried resin is suspended in 40 mL of
TFA containing water (2.0 mL), thioanisole (2.0 mL), phe-
nol (3.0 g), and ethanedithiol (1.0 mL)., After 2 hours, the
TFA solution is filtered into tert-butylmethyl ether (160 mL)
at 0° C. which effects precipitation of the crude peptide. The
peptide mixture 1s centrifuged at 2500 rpm for 5 minutes and
decanted. The crude, white solid 1s resuspended 1n diethyl
ether (120 mL), centrifuged, and decanted. This washing
procedure 1s repeated four times and the resulting peptide 1s
dried in vacuo, dissolved in water containing 1% TFA (100
mL) and lyophilized to dryness.

|0757] A portion of the crude peptide is then purified by
reverse-phase liquid chromatography as described previ-

ously to provide 134 mg of final, purified peptide as a white
solid. IS-MS: 3591 (M+). Amino Acid Analysis: Asp/Asn:

4.11 (4); Ser: 1.69 (2); Glu/Gln: 3.89 (4); Gly: 0.97 (1), Ala:
1.00 (1); Val: 3.12 (3); Ile: 0.92 (1); Leu: 6.45 (6); Nle: 1.85
(2); Lys: 3.02 (3); His: 1.99 (2); Arg: 0.98 (1); Trp: not
determined (1).

EXAMPLE 77

[0758] Cyclo(K'5-D?)[K'®,D**ThPTHrP(1-34)NH, (SEQ
ID NO: 71)

[0759] Ala-Val-Ser-Glu-His-Gln-Leu-Leu-His-Asp-Lys-
Gly-Lys-Ser-Ile-Gln-Asp-(Lys-Arg-Arg-Arg- Asp)-Phe-
Leu-His-His-Leu-lIle-Ala-Glu-Ile-His-Thr-Ala amide

[0760] The peptide is prepared in a fashion analogous to
that described previously (Method B). Rink Amide MBHA
resin (0.5 mmol) is placed in a reaction vessel which is then
attached to a Protein Technologies PS3 Automated Peptide
synthesizer. The following amino acids are added sequen-
fially 1n a manner consistent with Fmoc-base SPPS: Fmoc-
Ala-OH, Fmoc-Thr(tBu)-OH, Fmoc-His('Trt)-OH, Fmoc-
[le-OH, Fmoc-Glu(OtBu)-OH, Fmoc-Ala-OH, Fmoc-Ile-
OH, Fmoc-Leu-OH, Fmoc-His(Trt)-OH, Fmoc-His(Trt)-
OH, Fmoc-Leu-OH, Fmoc-Phe-OH, Fmoc-Asp(OAllyl)-
OH, Fmoc-Arg(Pmc)-OH, Fmoc- Arg(Pmc)-OH, Fmoc-
Arg(Pmc)-OH, Fmoc-Lys(Alloc)-OH, Fmoc-Asp(OtBu)-
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OH, Fmoc-GIn(Trt)-OH, Fmoc-Ile-OH. As described previ-
ously, the resin-bound peptide 1s then removed from the
instrument for Pd-mediated side chain deprotection of the
Lys(Alloc) and Asp(OAllyl) residues and subsequent
intramolecular side chain-to-side chain cyclization. Follow-
ing the described work-up procedures, the amide-containing
resin-bound peptide 1s returned to the instrument for
completion of the synthesis and the following amino acids
are added sequentially: Fmoc-Ser(tBu)-OH, Fmoc-Lys-
(Boc)-OH, Fmoc-Gly-OH, Fmoc-Lys(Boc)-OH, Fmoc-As-
p(OtBu)-OH, Fmoc-His(Trt)-OH, Fmoc-Leu-OH, Fmoc-
Leu-OH, Fmoc-Gln(Trt)-OH, Fmoc-His(Trt)-OH, Fmoc-
Glu(OtBu)-OH, Fmoc-Ser(tBu)-OH, Fmoc-Val-OH, and
Fmoc-Ala-OH. The resin-bound peptide 1s then removed
from the instrument and the N-terminal Fmoc protective
group 1s removed over 5 minutes using a 20% piperidine/
DMF solution (17 mL). The resin-bound peptide is washed
successively with DMF (100 mL), THF (100 mL), and
diethyl ether (100 mL). The air-dried resin is suspended in
40 mL of TFA containing water (2.0 mL), thioanisole (2.0
mL), phenol (3.0 g), and ethanedithiol (1.0 mL). After 2
hours, the TFA solution 1s filtered 1nto tert-butylmethyl ether
(160 mL) at 0° C. which effects precipitation of the crude
peptide. The peptide mixture 1s centrifuged at 2500 rpm for
5 minutes and decanted. The crude, white solid 1s resus-
pended in diethyl ether (120 mL), centrifuged, and decanted.
This washing procedure i1s repeated four times and the
resulting peptide 1s dried 1 vacuo, dissolved in water

containing 0.11% TFA (100 mL), and lyophilized to dryness.

[0761] The crude peptide is then purified by reverse-phase

liquid chromatography to provide 110 mg of final peptide as
a white solid. IS-MS: 3980 (M+). Amino Acid Analysis:

Asp/Asn: 3.11 (3); Thr: 1.05 (1); Ser: 1.78 (2); Glu/Gln: 3.93
(4); Gly: 0.98 (1); Ala: 3.12 (3); Val: 1.00 (1); Ile: 2.73 (3);
Leu: 4.00 (4); Lys: 2.86 (3); Phe: 1.13 (1); His: 4.93 (5); Arg:
3.12,(3).

EXAMPLE 78

[0762] CYCIO(KE'DZZ)[KI SPZGPBO?DZZ?LZBPZ&,BI ?E25?29]
hPTHrP(1-34)NH,, (SEQ ID NO: 72)

[0763] Ala-Val-Ser-Glu-His-Gln-Leu-Leu-His-Asp-Lys-
Gly-Lys-Ser-Ile-Gln-Asp-(Lys-Arg-Arg-Arg-Asp)-Leu-
Leu-Glu-Lys-Leu-Leu-Glu-Lys-Leu-His-Thr-Ala amide

|0764] The peptide 1s prepared in a fashion analogous to
that described previously (Method B). Rink Amide MBHA
resin (0.5 mmol) is placed in a reaction vessel which is then
attached to a Protein Technologies PS3 Automated Peptide
synthesizer. The following amino acids are added sequen-
fially 1n a manner consistent with Fmoc-base SPPS: Fmoc-
Ala-OH, Fmoc-Thr(tBu)-OH, Fmoc-His(Trt)-OH, Fmoc-
Leu-OH, Fmoc-Lys(Boc)-OH, Fmoc-Glu(OtBu)-OH,
Fmoc-Leu-OH, Fmoc-Leu-OH, Fmoc-Lys(Boc)-OH, Fmoc-
Glu(OtBu)-OH, Fmoc-Leu-OH, Fmoc-Leu-OH, Fmoc-As-
p(OAllyl)-OH, Fmoc-Arg(Pmc)-OH, Fmoc- Arg(Pmc)-OH,
Fmoc- Arg(Pmc)-OH, Fmoc-Lys(Alloc)-OH, Fmoc-As-
p(OtBu)-OH, Fmoc-Gln(Trt)-OH, and Fmoc-lle-OH. As

described previously, the resmn-bound peptide 1s then
removed from the instrument for Pd-mediated side chain
deprotection of the Lys(Alloc) and Asp(OAllyl) residues and
subsequent 1ntramolecular side chain-to-side chain cycliza-
tion. Following the described work-up procedures, the
amide-containing resin-bound peptide 1s returned to the
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instrument for completion of the synthesis and the following
amino acids are added sequentially: Fmoc-Ser(tBu)-OH,
Fmoc-Lys(Boc)-OH, Fmoc-Gly-OH, Fmoc-Lys(Boc)-OH,
Fmoc-Asp(OtBu)-OH, Fmoc-His(Trt)-OH, Fmoc-Leu-OH,
Fmoc-Leu-OH, Fmoc-GIn(Trt)-OH, Fmoc-His('Trt)-OH,
Fmoc-Glu(OtBu)-OH, Fmoc-Ser(tBu)-OH, Fmoc-Val-OH,
and Fmoc-Ala-OH. The resin-bound peptide 1s then
removed from the instrument and the terminal Fmoc pro-
tective group 1s removed using 20% piperidine in DMF (20
mL). The crude peptide i1s cleaved from the resin and
deprotected using 40 mL of TFA containing water (2.0 mL),
thioanisole (2.0 mL), phenol (3.0 g), and ethanedithiol (1.0
mL) and precipitated by the addition of the cleavage mixture
to cold tert-butylmethyl ether.

[0765] The crude peptide is then purified by reverse-phase
liquid chromatography to provide 31 mg of final peptide as
a white solid. IS-MS: 3986 (M+). Amino Acid Analysis:
Asp/Asn: 2.60 (3); Thr: 1.26 (1); Ser: 1.61 (2); Glu/Gln: 5.02
(5); Gly: 0.96 (1); Ala: 2.37 (2); Val: 0.96 (1); Ile: 0.81 (1);
Leu: 7.71 (7); Lys: 5.17 (5); His: 3.17 (3); Arg: 2.37 (3).

EXAMPLE 79

[0766] Bicyclo(Kis-D'7,K*8-D>2)[A’,Nle8, D722, K8,
>’ThPTH(1-31)NH, (SEQ ID NO: 73)

[0767] Ala-Val-Ser-Glu-Ile-Gln-Leu-Nle-His-Asn-Leu-
Gly-(Lys-His-Leu-Asn-Asp)-(Lys-Glu-Arg-Val-Asp)-Trp-
Leu-Arg-Lys-Leu-Leu-Gln-Asp-Val amide

[0768] A portion of the previously prepared resin-bound
peptide terminating with the D**-K*® amide bridge (approx.
0.5 mmol) is returned to the automated peptide synthesizer
and the N-terminal Fmoc protective group 1s removed as
described earlier. The following amino acid residues are
added successively using standard HBTU coupling proce-
dures: Fmoc-Asp(OAllyl)-OH, Fmoc-Asn(Trt)-OH, Fmoc-
Leu-OH, Fmoc-His(Trt)-OH, and Fmoc-Lys(Alloc)-OH.
The resin 1s removed from the instrument and washed
successively with DMF (100 mL), THF (100 mL), diethyl
ether (100 mL), then air-dried. The Allyl and Alloc protec-
tive groups are removed under Pd-catalysis as previously
described and the cychzauon between residues Asp'’ and

K is accomplished 1n two cycles usmg HBTU (284 mg),
HOBt (101 mg), and NMM (165 mL) in DMF (20 mL). The

resin 1s then washed successively with DMF (100 mL), THF
(100 mL), and diethyl ether (100 mL). The resin 1s returned

to the mstrument and the synthesis 1s completed following
the addition of the following amino acids: Fmoc-Gly-OH,
Fmoc-Leu-OH, Fmoc-Asn(Trt)-OH, Fmoc-His('Trt)-OH,
Fmoc-Nle-OH, Fmoc-Leu-OH, Fmoc-Gln(Trt)-OH, Fmoc-
[le-OH, Fmoc-Glu(OtBu)-OH, Fmoc-Ser(tBu)-OH, Fmoc-
Val-OH, and Fmoc-Ala-OH. The N-terminal Fmoc protec-
five group 1s removed over 5 minutes using a 20%
piperidine/DMF solution (17 mL). The resin-bound peptide

1s removed from the instrument and washed successively
with DMF (100 mL), THF (100 mL), and diethyl ether (100

mL). The air-dried resin is suspended in 40 mL of TFA
containing water (2.0 mL), thioanisole (2.0 mL), phenol (3.0
g), and ethanedithiol (1.0 mL). After 2 hours, the TFA
solution is filtered into tert-butylmethyl ether (160 mL) at 0°
C. which effects precipitation of the crude peptide. The
peptide mixture 1s centrifuged at 2500 rpm for 5 minutes and
decanted. The crude, white solid 1s resuspended 1n diethyl

ether (120 mL), centrifuged, and decanted. This washing
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procedure 1s repeated four times and the resulting peptide 1s
dried in vacuo, dissolved in water containing 0.1% TFA (100
mL), and lyophilized to dryness.

[0769] The crude peptide is purified by reverse-phase high
performance liquid chromatography as previously described
to afford 13 mg of final peptide as a white solid. IS-MS:
3643 (M+). Amino Acid Analysis: Asp/Asn: 4.83 (5); Ser:
0.97 (1); Glu/Gln: 3.98 (4); Gly: 0.97 (1); Ala: 0.96 (1); Val:
3.14 (3); Ile: 0.88 (1); Leu: 6.47 (6); Nle: 0.80 (1); Lys: 2.91
(3); His: 2.03 (2); Arg: 2.07 (2); Trp: not determined (1). The
positions of the amide bridges are confirmed by Edman
degradation.

EXAMPLE 80

[0770] Bicyclo(Kis-D?2,K*°-D3)[ A’ NlIe®,K'®,D?2,1 7]
hPTH(1-31)NIH, (SEQ ID NO: 74)

[0771] Ala-Val-Ser-Glu-Ile-Gin-Leu-Nle-His-Asn-Leu-
Gly-Lys-His-Leu-Asn-Ser-(Lys-Glu-Arg-Val-Asp)-Trp-
Leu-Arg-(Lys-Leu-Leu-Gln-Asp)-Val amide

[0772] The title compound is prepared in a fashion analo-
ogous to those previously described. Rink Amide MBHA

Resin (Nova Biochem, La Jolla, Calif., USA) (0.80 g, 0.45
mmol) 1s loaded into a reaction vessel and swelled for 10
minutes using DMF (10 mL). The following amino acid
residues are added successively using standard HBTU cou-
pling procedures: Fmoc-Val-OH, Fmoc-Asp(OAllyl)-OH,
Fmoc-Gln(Trt)-OH, Fmoc-Leu-OH, Fmoc-Leu-OH, Fmoc-
Lys(Alloc)-OH, Fmoc-Arg(Pmc)-OH, Fmoc-Leu-OH, and
Fmoc-Trp(Boc)-OH. The resin is removed from the instru-
ment and washed successively with DMF (100 ,mL), THF
(100 mL), diethyl ether (100 mL), then air-dried. The Allyl
and Alloc protective groups are removed under Pd-catalysis
as previously described and the cyclization between residues
Asp’® and K*° is accomplished in two cycles using HBTU
(284 mg), HOBt (101 mg), and NMM (165 mL) in DMF (20
mL). The resin is then washed successively with DMF (100
mL), TBF (100 mL), and diethyl ether (100 mL). The resin
1s returned to the instrument and the synthesis 1s completed
following the addition of the following amino acids: Fmoc-
Asp(OAllyl)-OH, Fmoc-Val-OH, Fmoc-Arg(Pmc)-OH,
Fmoc-Glu(OtBu)-OH,  Fmoc-Lys(Alloc)-OH,  Fmoc-
Ser(tBu)-OH, Fmoc-Asn('Trt)-OH, Fmoc-Leu-OH, Fmoc-
His(Trt)-OH, Fmoc-Lys(Boc)-OH, Fmoc-Gly-OH, Fmoc-
Leu-OH, Fmoc-Asn(Trt)-OH, Fmoc-His(Trt)-OH, Fmoc-
Nle-OH, Fmoc-Leu-OH, Fmoc-GlIn(Trt)-OH, Fmoc-Ile-OH,
Fmoc-Glu(OtBu)-OH, Fmoc-Ser(tBu)-OH, Fmoc-Val-OH,
and Fmoc-Ala-OH. The resin 1s then removed from the
instrument, washed successively with DMF (100 mL), THF
(100 mL), diethyl ether (100 mL), and air-dried. The Allyl
and Alloc protective groups are removed under Pd-catalysis
as previously described and the cyclization between residues
Asp”® and K'® is accomplished in two cycles using HBTU
(284 mg), HOBt (101 mg), and NMM (165 mL) in DMF (20
mL). The resin is then washed successively with DMF (100
mL), THF (100 mL), and diethyl ether (100 mL). The
N-terminal Fmoc protective group 1s removed over 5 min-
utes using a 20% piperidine/DMEF solution (25 mL). The
resin-bound peptide is washed successively with DMF (100
mL), THF (100 mL), and diethyl ether (100 mL). The
air-dried resin 1s suspended 1n 40 mL of TFA containing
water (2.0 mL), thioanisole (2.0 mL), phenol (3.0 g), and
ethanedithiol (1.0 mL). After 2 hours, the TFA solution is
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filtered into tert-butylmethyl ether (120 mL) at 0° C. which
cilects precipitation of the crude peptide. The peptide mix-
ture 1s centrifuged at 2500 rpm for 5 minutes and decanted.
The crude, white solid is resuspended in diethyl ether (120
mL), centrifuged, and decanted. This washing procedure is
repeated four times and the resulting peptide i1s dried 1n
vacuo, dissolved in water containing 0.1% TFA (100 mL),
and lyophilized to dryness.

[0773] The crude peptide is purified by reverse-phase high
performance liquid chromatography as described previously
to provide 90 mg of final peptide as a white solid. IS-MS:
3615 (M+). Amino Acid Analysis: Asp/Asn: 3.79 (4); Ser:
1.84 (2); Glu/Gln: 3.84 (4); Gly: 1.19 (1); Ala: 1.00 (1); Val:
2.82(3); Ile: 0.89 (1); Leu: 6.16 (6); Nle: 0.74 (1); Lys: 2.73
(3); His: 1.94 (2); Arg: 1.93 (2); Trp: not determined (1). The
positions of the amide bridges are confirmed by Edman
degradation.

EXAMPLE 81

[0774] Bicyclo(Ki-D'7,K'¥-D*?)[A! Nle®, D722 K8,
L>7ThPTH(1-34)NH, (SEQ ID NO: 75)

[0775] Ala-Val-Ser-Glu-Ile-Gln-Leu-Nle-His-Asn-Leu-
Gly-(Lys-His-Leu-Asn-Asp)-(Lys-Glu-Arg-Val-Asp)-Trp-
Leu-Arg-Lys-Leu-Leu-Gln-Asp-Val-His-Asn-Phe amide

[0776] A portion of the previously prepared resin-bound
peptide beginning with Phe®® and terminating with the
Asp -Lys'® amide bridge (0.46 g, approx. 1.0 mmol) is
returned to the automated peptide synthesizer and the N-ter-
minal Fmoc protective group 1s removed as described ear-
lier. The following amino acid residues are added succes-
sively using standard HBTU coupling procedures: Fmoc-
Asp(OAllyl)-OH, Fmoc-Asn(Trt)-OH, Fmoc-Leu-OH,
Fmoc-His('Trt)-OH, and Fmoc-Lys(Alloc)-OH. The resin is
then removed from the instrument, washed successively
with DMF (100 mL), THF (100 mL), diethyl ether (100 mL),
and air-dried. The allyl and alloc protective groups are
removed as previously described and the cyclization
between residues Lys™ and Asp'’ is accomplished in two
cycles using HBTU, HOBt and NMM. After washing and
drying, the resin 1s returned to the instrument and the

synthesis 1s completed by adding the following amino acids
in the order indicated: Fmoc-Gly-OH, Fmoc-Leu-OH,

Fmoc-Asn(Trt)-OH, Fmoc-His(Trt)-OH, Fmoc-Nle-OH,
Fmoc-Leu-OH, Fmoc-Gln(Trt)-OH, Fmoc-Ile-OH, Fmoc-
Glu(OtBu)-OH, Fmoc-Ser(tBu)-OH, Fmoc-Val-OH and
Fmoc-Ala-OH. The crude peptide 1s cleaved from the resin
and deprotected using 40 mL of TFA containing water (2.0
mL), thioanisole (2.0 mL), phenol (3.0 g), and ethanedithiol
(1.0 mL) and precipitated by the addition of the cleavage
mixture to cold tert-butylmethyl ether. The crude peptide 1s
then purified by reverse-phase liquid chromatography.

EXAMPLE &2

[0777] Bicyclo(Ks-D'7,K2>°-D3%)[A! N1e5'8,D'7,1.>7]
hPTH(1-31)NH, (SEQ ID NO: 76)

[0778] Ala-Val-Ser-Glu-Ile-Gln-Leu-Nle-His-Asn-Leu-
Gly-(Lys-His-Leu-Asn-Asp)-Nle-Glu-Arg-Val-Glu-Trp-
Leu-Arg-(Lys-Leu-Leu-Gln-Asp)-Val amide

[0779] The title compound is prepared in a fashion analo-

ogous to those previously described. Rink Amide MBHA
Resin (Nova Biochem, La Jolla, Calif., USA) (0.80 g, 0.45
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mmol) is loaded into a reaction vessel and swelled for 10
minutes using DMF (10 mL). The following amino acid
residues are added successively using standard HBTU cou-
pling procedures: Fmoc-Val-OH, Fmoc-Asp(OAllyl)-OH,
Fmoc-Gln(Trt)-OH, Fmoc-Leu-OH, Fmoc-Leu-OH, Fmoc-
Lys(Alloc)-OH, Fmoc-Arg(Pmc)-OH, Fmoc-Leu-OH, and
Fmoc-Trp(Boc)-OH. The resin is removed from the instru-
ment and washed successively with DMF (100 mL), THF

(100 mL), diethyl ether (100 mL), then air-dried. The Allyl
and Alloc protective groups are removed under Pd-catalysis

as previously described and the cyclization between residues

Asp’® and K*° is accomplished in two cycles using HBTU
(284 mg), HOBt (101 mg), and NMM (165 mL) in DMF (20

mL). The resin is then washed successively with DMF (100

mL), TBF (100 mL), and diethyl ether (100 mL). The resin
1s returned to the instrument and the synthesis 1s completed

following the addition of the following amino acids: Fmoc-
Glu(OtBu)-OH, Fmoc-Val-OH, Fmoc-Arg(Pmc)-OH,
Fmoc-Glu(OtBu)-OH, Fmoc-Nle-OH, Fmoc-Asp(OAllyl)-
OH, Fmoc-Asn(Trt)-OH, Fmoc-Leu-OH, Fmoc-His(Trt)-
OH, Fmoc-Lys(Alloc)-OH, Fmoc-Gly-OH, Fmoc-Leu-OH,
Fmoc-Asn(Trt)-OH, Fmoc-His(Trt)-OH, Fmoc-Nle-OH,
Fmoc-Leu-OH, Fmoc-GIn(Trt)-OH, Fmoc-Ile-OH, Fmoc-
Glu(OtBu)-OH, Fmoc-Ser(tBu)-OH, Fmoc-Val-OH, and
Fmoc-Ala-OH. The resin 1s then removed from the istru-

ment, washed successively with DMF (100 mL), THF (100

mL), diethyl ether (100 mL), and air-dried. Again, the Allyl
and Alloc protective groups are removed under Pd-catalysis
as previously described and the cyclization between residues
Asp>® and K'® is again accomplished in two cycles using
HBTU (284 mg), HOBt (101 mg), and NMM (165 mL) in
DMF (20 mL). The resin is then washed successively with
DMF (100 mL), TBF (100 mL), and diethyl ether (100 mL).
The N-terminal Fmoc protective group 1s removed over 5
minutes using a 20% piperidine/DMF solution (25 mL). The
resin-bound peptide is washed successively with DMF (100
mL), THF (100 mL), and diethyl ether (100 mL). The
air-dried resin 1s suspended 1n 40 mL of TFA containing
water (2.0 mL), thioanisole (2.0 mL), phenol (3.0 g), and
ethanedithiol (1.0 mL). After 2 hours, the TFA solution is
filtered into tert-butylmethyl ether (120 mL) at 0° C. which
ciiects precipitation of the crude peptide. The peptide mix-
ture 1s centrifuged at 2500 rpm for 5 minutes and decanted.
The crude, white solid is resuspended in diethyl ether (120
mL), centrifuged, and decanted. This washing procedure is
repeated four times and the resultant peptide 1s dried in
vacuo, dissolved in water containing 0.1% TFA (100 mL),
and lyophilized to dryness.

|0780] 'The crude peptide is purified by reverse-phase high
performance liquid chromatography as described previously
to provide 22 mg of final peptide as a white solid. IS-MS:
3642 (M+). Amino Acid Analysis: Asp/Asn: 4.00 (4); Ser:
0.99 (1); Glu/Gln: 4.95 (5); Gly: 0.96 (1); Ala: 0.95 (1), Val:
3.05 (3); lle: 0.92 (1); Leu: 6.40 (6); Nle:1.78 (2); Lys: 1.81
(2); His: 2.17 (2); Arg: 2.03 (2); Trp: not determined (1). The
positions of the amide bridges are confirmed by Edman
degradation.
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EXAMPLE 83

[0781] Cyclo(K'8-D*?)[K'8,D*2]hPTHP(7-34)NH, (SEQ
ID NO: 77)

[0782] Leu-Leu-His-Asp-Lys-Gly-Lys-Ser-Ile-Gln-Asp-
(Lys-Arg-Arg-Arg-Asp)-Phe-Leu-His-His-Leu-Ile-Ala-
Glu-Ile-His-Thr-Ala amide

[0783] The peptide is prepared in a fashion analogous to
that described previously (Method B). Rink Amide MBHA
resin (0.5 mmol) is placed in a reaction vessel which is then
attached to a Protein Technologies PS3 Automated Peptide
synthesizer. The following amino acids are added sequen-
fially 1n a manner consistent with Fmoc-base SPPS: Fmoc-
Ala-OH, Fmoc-Thr(tBu)-OH, Fmoc-His('Trt)-OH, Fmoc-
[le-OH, Fmoc-Glu(OtBu)-OH, Fmoc-Ala-OH, Fmoc-Ile-
OH, Fmoc-Leu-OH, Fmoc-His(Trt)-OH Fmoc-His(Trt)-OH,
Fmoc-Leu-OH, Fmoc-Phe-OH, Fmoc-Asp(OAllyl)-OH,
Fmoc-Arg(Pmc)-OH, Fmoc-Arg(Pmc)-OH, Fmoc-
Arg(Pmc)-OH, Fmoc-Lys(Alloc)-OH, Fmoc-Asp(OtBu)-
OH, Fmoc-Gln(Trt)-OH, and Fmoc-Ile-OH. As described
previously, the resin-bound peptide 1s then removed from the
instrument for Pd-mediated side chain deprotection of the
Lys(Alloc) and Asp(OAllyl) residues and subsequent
intramolecular side chain-to-side chain cyclization. Follow-
ing the described work-up procedures, the amide-containing
resin-bound peptide 1s returned to the instrument for
completion of the synthesis; the following amino acids are
added sequentially: Fmoc-Ser(tBu)-OH, Fmoc-Lys(Boc)-
OH, Fmoc-Gly-OH, Fmoc-Lys(Boc)-OH, Fmoc-As-
p(OtBu)-OH, Fmoc-His(Trt)-OH, Fmoc-Leu-OH and
Fmoc-Leu-OH. The crude peptide 1s cleaved from the resin
and deprotected using 40 mL of TFA containing water (2.0
mL), thioanisole (2.0 mL), phenol (3.0 g), and ethanedithiol
(1.0 mL) and precipitated by the addition of the cleavage
mixture to cold tert-butylmethyl ether. The crude peptide 1s
then purified by reverse-phase liquid chromatography.

EXAMPLE 84

[0784] Bicyclo(Ki-D'7,K*¥-D??)[Nle® K3, D722 1 2]
hPTH(7-34)NH,, (SEQ ID NO: 78)

[0785] Leu-Nle-His-Asn-Leu-Gly-(Lys-His-Leu-Asn-
Asp)-(Lys-Glu-Arg-Val-Asp)-Trp-Leu-Arg-Lys-Leu-Leu-
Gln-Asp-Val-His-Asn-Phe amide

|0786] A portion of the resin-bound peptide terminating
with the Lys'®-Asp>* amide bridge prepared in Example 23
1s returned to the automated peptide synthesizer and the
N-terminal Fmoc protective group 1s removed as described
carlier. The following amino acid residues are added suc-
cessively using standard HBTU coupling procedures: Fmoc-
Asp(OAllyl)-OH, Fmoc-Asn(Trt)-OH, Fmoc-Leu-OH,
Fmoc-His(Trt)-OH, and Fmoc-Lys(Alloc)-OH. The resin is
then removed from the mstrument, washed successively
with DMF (100 mL), THF (100 mL), diethyl ether (100 mL),
and air-dried. The allyl and alloc protective groups are
removed as previously described and the cyclization
between residues Lys'> and Asp'’ is accomplished in two
cycles using HBTU, HOBt and NMM. After washing and
drying, the resin i1s returned to the instrument and the
synthesis 1s completed by adding the following amino acids
in the order indicated: Fmoc-Gly-OH, Fmoc-Leu-OH,
Fmoc-Asn(Trt)-OH, Fmoc-His(Trt)-OH, Fmoc-Nle-OH,
Fmoc-Leu-OH. The crude peptide 1s cleaved from the resin
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and deprotected using 40 mL of TFA containing water (2.0
mL), thioanisole (2.0 mL), phenol (3.0 g), and ethanedithiol
(1.0 mL) and precipitated by the addition of the cleavage
mixture to cold tert-butylmethyl ether. The crude peptide 1s
then purified by reverse-phase liquid chromatography.

EXAMPLE 85

[0787] Bicyclo(Kis-D?2,K>°-D*%)[Nle® K¢, D?2,1.>"]
hPTH(7-34)NH, (SEQ ID NO: 79)

[0788] Leu-Nle-His-Asn-Leu-Gly-Lys-His-Leu-Asn-Ser-
(Lys-Glu-Arg-Val-Asp)-Trp-Leu-Arg-(Lys-Leu-Leu-Gln-
Asp)-Val-His-Asn-Phe amide

[0789] The title peptide is prepared in a fashion analogous
to those previously described. Rink Amide MBHA Resin
(Nova Biochem, La Jolla, Calif., USA) (0.75 g, 0.41 mmol)
1s loaded 1nto a reaction vessel and swelled for 10 minutes
using DMF (10 mL). The following amino acid residues are
added successively using standard HBTU coupling proce-
dures: Fmoc-Phe-OH, Fmoc-Asn(Trt)-OH, Fmoc-His(Trt)-
OH, Fmoc-Val-OH, Fmoc-Asp(OAllyl)-OH, Fmoc-Gln-
(Trt)-OH, Fmoc-Leu-OH, Fmoc-Leu-OH, and Fmoc-
Lys(Alloc)-OH. The resin i1s then removed from the
instrument, washed successively with DMF (100 mL), THF
(100 mL), diethyl ether (100 mL), and air-dried. The allyl
and alloc protective groups are removed as previously
described and the cyclization between residues Lys*® and
Asp 1s accomplished in two cycles usmg HBTU, HOBt and
NMM. After washing and drying, the resin 1s returned to the
instrument and the following amino acid residues are added
using the described coupling conditions: Fmoc-Arg(Pmc)-
OH, Fmoc-Leu-OH, Fmoc-Trp(Boc)-OH, Fmoc-Asp(OAl-
ly])-OH, Fmoc-Val-OH, Fmoc-Arg(Pmc)-OH, Fmoc-Glu-
(OtBu)-OH, and Fmoc-Lys(Alloc)-OH. The resin is then
removed from the instrument, washed successively with
DMF (100 mL), THF (100 mL), diethyl ether (100 mL), and
air-dried. The allyl and alloc protective groups are removed
as previously described and the cyclization between residues
Lys'® and Asp~~ is accomplished in two cycles using HBTU,
HOBt and NMM. After washing and drying, the resin is
returned to the imnstrument and the synthesis 1s completed by
adding the following amino acid residues in the order
indicated: Fmoc-Ser(tBu)-OH, Fmoc-Asn(Trt)-OH, Fmoc-
Leu-OH, Fmoc-His(Trt)-OH, Fmoc- Lys(Boc)-OH, Fmoc-
Gly-OH, Fmoc-Leu-OH, Fmoc-Asn(Trt)-OH, Fmoc-His-
(Trt)-OH, Fmoc-Nle-OH, Fmoc-Leu-OH. The crude peptide
1s cleaved from the resin and deprotected using 40 mL of
TFA containing water (2.0 mL), thioanisole (2.0 mL), phe-
nol (3.0 g), and ethanedithiol (1.0 mL) and precipitated by
the addition of the cleavage mixture to cold tert-butylmethyl
cther. The crude peptide 1s then purified by reverse-phase
liquid chromatography.

EXAMPLE 86

[0790] Tricyclo(Kis-D',K**-D** K*°-D**) A* ,Nle® K'*,
D722 | 27ThPTH(1-31)NH, (SEQ ID No: 80)

[0791] Ala-Val-Ser-Glu-Ile-Gln-Leu-Nle-His-Asn-Leu-
Gly(Lys-His-Leu-Asn-Asp)-(Lys-Glu-Arg-Val-Asp)-Trp-
Leu-Arg-(Lys-Leu-Leu-Gln-Asp)-Val amide

[0792] The title compound is prepared in a fashion analo-
ogous to those previously described. Rink Amide MBHA

Resin (Nova Biochem, La Jolla, Calif., USA) (0.80 g, 0.45
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mmol) is loaded into a reaction vessel and swelled for 10
minutes using DMF (10 mL). The following amino acid
residues are added successively using standard HBTU cou-
pling procedures: Fmoc-Val-OH, Fmoc-Asp(OAllyl)-OH,
Fmoc-Gln(Trt)-OH, Fmoc-Leu-OH, Fmoc-Leu-OH, Fmoc-
Lys(Alloc)-OH, Fmoc-Arg(Pmc)-OH, Fmoc-Leu-OH, and
Fmoc-Trp(Boc)-OH. The resin is removed from the instru-
ment and washed successively with DMF (100 mL), THF

(100 mL), diethyl ether (100 mL), then air-dried. The Allyl
and Alloc protective groups are removed under Pd-catalysis
as previously described and the cyclization between residues

Asp’” and K*° is accomplished in two cycles using HBTU
(284 mg), HOBt (101 mg), and NMM (165 mL) in DMF (20

mL). The resin is then washed successively with DMF (100

mL), THF (100 mL), and diethyl ether (100 mL). The resin
1s returned to the mstrument and the synthesis 1s continued

with the addition of the following amino acids: Fmoc-
Asp(OAllyl)-OH, Fmoc-Val-OH, Fmoc-Arg(Pmc)-OH,
Fmoc-Glu(OtBu)-OH, Fmoc-Lys(Alloc)-OH. The resin is
removed from the instrument and washed successively with
DMF (100 mL), THF (100 mL), diethyl ether (100 mL), then
air-dried. The Allyl and Alloc protective groups are removed
under Pd- cataly51s and the cychzatlon between residues
Asp and K** is accomplished in two cycles using HBTU
(284 mg), HOBt (101 mg), and NMM (165 mL) in DMF (20
mL). The resin is then washed successively with DMF (100
mL), THF (100 mL), and diethyl ether (100 mL). The resin
1s returned to the instrument and the synthesis 1s completed
by the addition of the following amino acids: Fmoc-As-
p(OAllyl)-OH, Fmoc-Asn(Trt)-OH, Fmoc-Leu-OH, Fmoc-
His('Trt)-OH, Fmoc-Lys(Alloc)-OH, Fmoc-Gly-OH, Fmoc-
Leu-OH, Fmoc-Asn(Trt)-OH, Fmoc-His(Trt)-OH, Fmoc-
Nle-OH, Fmoc-Leu-OH, Fmoc-GlIn(Trt)-OH, Fmoc-Ile-OH,
Fmoc-Glu(OtBu)-OH, Fmoc-Ser(tBu)-OH, Fmoc-Val-OH,
and Fmoc-Ala-OH. The resin 1s again removed from the
instrument, washed successively with DMF (100 mL), THF
(100 mL), diethyl ether (100 mL), and air-dried. The Allyl
and Alloc protective groups are removed under Pd-catalysis
as previously described and the cyclization between residues
Asp'’ and K'° is accomplished in two cycles using HBTU
(284 mg), HOBt (101 mg), and NMM (165 mL) in DMF (20
mL). The resin is then washed successively with DMF (100
mL), THF (100 mL), and diethyl ether (100 mL). The
N-terminal Fmoc protective group 1s removed over 5 min-
utes using a 20% piperidine/DMF solution (25 mL). The

resin-bound peptide is washed successively with DMF (100
mL), THF (100 mL), and diethyl ether (100 mL). The

air-dried resin 1s suspended mm 40 mL of TFA containing
water (2.0 mL), thioanisole (2.0 mL), phenol (3.0 g), and
ethanedithiol (1.0 mL). After 2 hours, the TFA solution is
filtered into tert-butylmethyl ether (120 mL) at 0° C. which
cliects precipitation of the crude peptide. The peptide mix-
ture 1s centrifuged at 2500 rpm for 5 minutes and decanted.
The crude, white solid is resuspended in diethyl ether (120
mL), centrifuged, and decanted. This washing procedure is
repeated four times and the resulting peptide i1s dried 1n
vacuo, dissolved 1n water containing 0.1% TFA (100 mL),
and lyophilized to dryness.

[0793] The crude peptide is purified by reverse-phase high
performance liquid chromatography as described previously
to provide 16 mg of final peptide as a white solid. IS-MS:
3625 (M+). Amino Acid Analysis: Asp/Asn: 4.88 (5); Ser:
0.95 (1); Glu/Gln: 4.00 (4); Gly: 1.01 (1); Ala: 0.97 (1); Val:
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2.93 (3); Ile: 0.93 (1); Leu: 6.41 (6); Nle: 0.84 (1); Lys: 2.73
(3); His: 2.28 (2); Arg: 2.07 (2); Trp: not determined (1).

0794] Pharmaceutical Compositions

0795] The peptide compounds of formula I exhibit useful
pharmacological activity and accordingly are incorporated
into pharmaceutical compositions and used 1n the treatment
of patients suffering from certain medical disorders.

[0796] More especially, certain peptide compounds within
the scope of the invention bind to PTH receptors and
stimulate adenylyl cyclase activity. Increased adenylyl
cyclase activity 1s assoclated with positive bone growth and
therefore, for example, the peptide compounds of the 1nven-
tion are useful for the treatment of physiological conditions
including hypocalcemia; osteporosis, osteopenia and disor-
ders associated with osteoporosis and osteopenia such as
hyperparathyroidism and Cushings syndrome; glucocorti-
cold- and immunosuppresant-induced osteopaenia; and bone
fracture and refracture reparr.

[0797] Additionally, certain peptide compounds of for-
mula I bind to PTH receptors but do not stimulate adenylyl
cyclase activity. These peptide compounds are useful in the
freatment of disease states characterized by an excess of
PTH including hyperparathyrodism and hyperparathyro-
dism-related hypercalcemia crisis, hypercalcemia of malig-
nancy, renal failure and hypertension.

[0798] A special embodiment of the therapeutic methods
of the present invention 1s the treatment of osteoporisis.

[0799] Reference herein to treatment should be under-
stood to include prophylactic therapy as well as treatment of
established conditions.

|0800] The present invention also provides pharmaceuti-
cal compositions which comprise peptide compounds of the
present 1nvention formulated together with one or more
non-toxic pharmaceutically acceptable carriers. The phar-
maceutical compositions of this invention can be adminis-
tered to humans and other animals orally, intrapulmonarily,
transmucousally, intraocularly, rectally, parenterally, intrac-
isternally, intravaginally, intraperitoneally, topically (as by
powders, ointments, or drops), transdermally, 1onophoreti-
cally, bucally, or as an oral or nasal spray. Intrapulmonary
and subcutaneous delivery are especially preferred methods
of administration of the peptide compounds of the invention.

|0801] The term “parenteral” administration as used
herein refers to modes of administration which include
intravenous, intramuscular, intraperitoneal, intrasternal, sub-
cutancous and intraarticular injection and infusion.

[0802] Pharmaceutical compositions of this invention for
parenteral 1njection comprise pharmaceutically acceptable
sterile aqueous or nonaqueous solutions, dispersions, sus-
pensions or emulsions as well as sterile powders for recon-
stitution 1nto sterile injectable solutions or dispersions just
prior to use. Examples of suitable aqueous and nonaqueous
carriers, diluents, solvents or vehicles include water, etha-
nol, polyols (such as glycerol, propylene glycol, polyethyl-
ene glycol, and the like), and suitable mixtures thereof,
vegetable oils (such as olive oil), and injectable organic
esters such as ethyl oleate. Proper fluidity can be maintained,
for example, by the use of coating materials such as lecithin,
by the maintenance of the required particle size in the case
of dispersions, and by the use of surfactants.
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[0803] These compositions may also contain adjuvants
such as preservatives, wetting agents, emulsifying agents,
and dispersing agents. Prevention of the action of microor-
ganisms may be ensured by the inclusion of various anti-
bacterial and antifungal agents, for example, paraben, chlo-
robutanol, phenol sorbic acid, and the like. It may also be
desirable to 1nclude 1sotonic agents such as sugars, sodium
chloride, and the like. Prolonged absorption of the injectable
pharmaceutical form may be brought about by the inclusion
of agents which delay absorption such as aluminum
monostearate and gelatin.

[0804] In some cases, in order to prolong the effect of the
drug, it 1s desirable to slow the absorption of the drug from
subcutaneous or 1ntramuscular 1njection. This may be
accomplished by the use of a liquid suspension of crystalline
or amorphous material with poor water solubility. This
suspension may contain additional excipients such as treha-
lose. The rate of absorption of the drug then depends upon
its rate of dissolution which, 1n turn, may depend upon
crystal size and crystalline form. Alternatively, delayed
absorption of a parenterally administered drug form 1s
accomplished by dissolving or suspending the drug 1n an oil
vehicle.

[0805] Injectable depot forms are made by forming
microencapsule matrices of the drug in biodegradable poly-
mers such as polylactide-polyglycolide. Depending upon the
ratio of drug to polymer and the nature of the particular
polymer employed, the rate of drug release can be con-
trolled. Examples of other biodegradable polymers include
poly(orthoesters) and poly(anhydrides) Depot injectable for-
mulations are also prepared by entrapping the drug in
liposomes or microemulsions which are compatible with
body tissues.

|0806] The injectable formulations can be sterilized, for
example, by filtration through a bacterial-retaining filter, or
by incorporating sterilizing agents 1n the form of sterile solid
compositions which can be dissolved or dispersed 1n sterile
water or other sterile injectable medium just prior to use.

[0807] Solid dosage forms for oral administration include
capsules, tablets, pills, powders, and granules. In such solid
dosage forms, the active peptide compound 1s mixed with at
least one 1nert, pharmaceutically acceptable excipient or
carrier such as sodium citrate or dicalcium phosphate and/or
a) fillers or extenders such as starches, lactose, sucrose,
glucose, mannitol, and silicic acid, b) binders such as, for
example, carboxymethylcellulose, alginates, gelatin, poly-
vinylpyrrolidone, sucrose, and acacia, ¢c) humectants such as
glycerol, d) disintegrating agents such as agar-agar, calcium
carbonate, potato or tapioca starch, alginic acid, certain
silicates, and sodium carbonate, €) solution retarding agents
such as paraffin, f) absorption accelerators such as quater-
nary ammonium compounds, g) wetting agents such as, for
example, cetyl alcohol and glycerol monostearate, h) absor-
bents such as kaolin and bentonite clay, and 1) lubricants
such as talc, calcium stearate, magnesium stearate, solid
polyethylene glycols, sodium lauryl sulfate, and mixtures
thereof. In the case of capsules, tablets and pills, the dosage
form may also comprise buflering agents.

|0808] Solid compositions of a similar type may also be
employed as fillers 1n soft and hard-filled gelatin capsules
using such excipients as lactose or milk sugar as well as high
molecular weight polyethylene glycols and the like.
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[0809] The solid dosage forms of tablets, dragees, cap-
sules, pills, and granules can be prepared with coatings and
shells such as enteric coatings and other coatings well
known 1n the pharmaceutical formulating art. They may
optionally contain opacilying agents and can also be of a
composition that they release the active ingredient(s) only,
or preferentially, in a certain part of the intestinal tract,
optionally, mm a delayed manner. Examples of embedding
compositions which can be used include polymeric sub-
stances and waxes.

|0810] The active peptide compounds can also be in
micro-encapsulated form, if appropriate, with one or more of
the above-mentioned excipients.

[0811] Liquid dosage forms for oral administration
include pharmaceutically acceptable emulsions, solutions,
suspensions, syrups and elixirs. In addition to the active
compounds, the liquid dosage forms may contain inert
diluents commonly used in the art such as, for example,
water or other solvents, solubilizing agents and emulsifiers
such as ethyl alcohol, 1sopropyl alcohol, ethyl carbonate,
cthyl acetate, benzyl alcohol, benzyl benzoate, propylene
glycol, 1,3-butylene glycol, dimethyl formamide, oils (in
particular, cottonseed, groundnut, corn, germ, olive, castor,
and sesame oils), glycerol, tetrahydrofurfuryl alcohol, poly-
cthylene glycols and fatty acid esters of sorbitan, and
mixtures thereof.

[0812] Besides inert diluents, the oral compositions can
also mclude adjuvants such as wetting agents, emulsifying
and suspending agents, sweetening, flavoring, and perfum-
Ing agents.

|0813] Suspensions, in addition to the active compounds,
may contain suspending agents as, for example, ethoxylated
1sostearyl alcohols, polyoxyethylene sorbitol and sorbitan
esters, microcrystalline cellulose, aluminum metahydroxide,
bentonite, agar-agar, and tragacanth, and mixtures thereof.

|0814] Compositions for rectal or vaginal administration
are preferably suppositories which can be prepared by
mixing the peptide compounds of this invention with suit-
able non-irritating excipients or carriers such as cocoa
butter, polyethylene glycol or a suppository wax which are
solid at room temperature but liquid at body temperature and
therefore melt 1n the rectum or vaginal cavity and release the
active peptide compound.

|0815] For delivery to the buccal or sublingual mem-
branes, oral dosage forms such as lozenges, tablets or
capsules as described above are typically used. Alterna-
fively, the formulation may be applied to the oral mucosa
with an adhesive such as hydroxypropyl cellulose as
described 1n U.S. Pat. No. 4,940,587, incorporated herein by
reference. This formulation allows for controlled release of
the drug into the mouth and through the buccal mucosa.

[0816] Compounds of the present invention can also be
administered 1n the form of liposomes. As 1s known 1n the
art, liposomes are generally derived from phospholipids or
other lipid substances. Liposomes are formed by mono- or
multi-lamellar hydrated liquid crystals that are dispersed in
an aqueous medium. Any non-toxic, physiologically accept-
able and metabolizable lipid capable of forming liposomes
can be used. The present compositions 1n liposome form can
contain, 1n addition to a peptide compound of the present
invention, stabilizers, preservatives, excipients, and the like.
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The preferred lipids are the phospholipids and the phos-
phatidyl cholines (lecithins), both natural and synthetic.

[0817] Methods to form liposomes are known in the art.
See, for example, Prescott, Ed., Methods in Cell Biology,

Volume XIV, Academic Press, New York, N.Y. (1976), p. 33
et seq.

|0818] Dosage forms for topical administration of a pep-
tide compound of this invention include powders, sprays,
omtments and inhalants. The active peptide compound 1is
mixed under sterile conditions with a pharmaceutically
acceptable carrier and any needed preservatives, buflers, or
propellants which may be required. Opthalmic formulations,
eye ointments, powders and solutions are also contemplated
as being within the scope of this invention.

[0819] The peptide compounds of this invention may be
delivered transdermally via 1ontophoresis. In general, 10n-
tophoresis refers to the transport of 1onic solutes through
biological membranes under the influence of an electric
field. Iontophoretic drug delivery has the ability to bypass
the gastrointestinal and hepatic “first pass” effects which

render enteral routes of peptide administration relatively
ineffective.

|0820] In general, iontophoretic devices comprise at least
two electrodes, an electrical energy source and at least one
reservolr which contains the peptide compound to be deliv-
ered. The reservoir can be in the form of any material
suitable for making contact between the 1ontophoresis unit
and the skin. Suitable materials mclude foams, gels and
matrices.

[0821] Iontophoresis gels can be karaya gum, other
polysaccharide gels, or similar hydrophilic aqueous gels
capable of carrying ions. Representative gels include poly-
vinyl alcohol, polymethyl pyrollidine, methyl cellulose,
polyacrylamide, polyhemas, polyhema derivatives, and the
like. The matrix selected should have nonirritating proper-
fies to avoid wrritating the patient’s skin or tissue, suitable
conductivity properties to obtain good electrical contact with
the skin or tissue, and the ability to act as a carrier medium
for the peptide compound.

[0822] Other means for the 1ontophoretic delivery of pep-
tide compounds include a patch comprising the peptide
compound as well as reusable or refillable inotophoretic
devices. The 1ontophoretic delivery of peptides 1s described

in U.S. Pat. No. 5,494,679. The 1onthophoretic delivery of
hPTH analogs 1s discussed in WO 95/11988-A1.

[0823] Another method of transdermal delivery is the
needleless system developed by PowderJect Pharmaceuti-
cals (Magdalen Centre, Oxford Science Park, Oxford OX4
4GA, UK) in which a jet of helium gas is used to deliver
drugs through the skin or mucosa of the mouth. In particular,
drug powders are accelerated to about 750 m/sec for about
3 milliseconds, thereby enabling the powder to pass mto or
around the cells of the skin and 1nto the systemic circulation
of the patient.

[|0824] Intrapulmonary or intranasal delivery of the pep-
tide compound 1s preferably accomplished by administration
of an aerosol to the bronchioles or nasal passages of the
patient using a metered dose inhalation device (MDI). For
use 1n MDI’s, the peptide compound 1s dissolved or sus-
pended 1n a physiologically inert aerosol propellant. Propel-
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lants useful in MDI devices include chlorofluorocarbons
(CFC’s) such as CFC-11 (trifluorochloromethane), CFC-12

(dichlorodifluoromethane) and CFC-114 (dichlorotetrafluo-
roethane) and non-chlorofluorocarbons (NCFC’s) including
halogenated alkanes such as HCFC-123 (1,1,1-trifluoro-2,
2-dichloroethane), HCFC-124 (1,1,1,2-tetrafluorochloroet-
hane), HCFC-141b, HCFC-225, BFC-125, FC-C51-12 (per-
fluorodimethylcyclobutane), DYMEL A (dimethyl ether)
and DYMEL 152a (1,1-difluoroethane).

[0825] The peptide compound may be dissolved in the
propellant, or may take the form of a suspension of droplets
or a fine dispersion of solid particles. The acrosol compo-
sition may also contain additional co-solvents, surfactants,
excipients and flavoring or taste masking agents.

[0826] Surfactants are necessary to prevent aggregation
(in the form of “caking” or crystallization, for example) of
the medicinally active peptide compound 1n the reservoir of
the mhaler, to facilitate uniform dosing upon aerosol admin-
istration, and to provide an aerosol spray discharge having a
favorable respirable fraction (that is, a particle size distri-
bution such that a large portion of the discharge reaches the
alveoli where absorption takes place, and thus produces high
lung deposition efficiencies). Surfactants useful for formu-
lating aerosols 1n CFC propellants are well known 1n the art.
Representative surfactants include oleic acid, sorbitan tri-
oleate, and various long-chain diglycerides and phospholip-

1ds.

[0827] Halogenated alkane propellants such as HFC-134a

and HFC-22"7ea are substantially less polar than traditional
CFC propellants and many surfactants which are generally
used 1n known MDI formulations have been found to be
immiscible with or insoluble 1n, and therefore incompatible
with, these new, non-CFC propellants.

[0828] U.S. Pat. No. 5,225,183 discloses a formulation
comprising HFC-134a, a surface active agent, and an adju-
vant or co-solvent having a higher polarity than HFC-134a.
Representative adjuvants or co-solvents having a higher
polarity than HFC-134a mclude alcohols such as ethanol,
1sopropanol and propylene glycol; hydrocarbons such as
propane, butane, 1sobutane, pentane, 1sopentane and neo-
pentane; and other propellants such as Propellants 11, 12,
114, 113 and 142b. The adjuvant 1s claimed to provide a
propellant system having comparable properties to those
based on CFC propellants and therefore allow the use of
traditional surfactants. Blends of HFC-134a with other sol-
vents or propellants including dimethyl ether; fluorocarbons
such as pertluoropropane, pertfluorobutane and pertluoro-

pentane; and hydrochlorofluorocarbons such as HCFC-123
are disclosed 1n U.S. Pat. No. 5,190,029.

[0829] Another approach to solving the incompatibility of
HFC-134a with many surfactants 1s to substitute other
surface active agents for those traditionally used mn CFC
acrosols. The use of polar surfactants such as polyethylene
olycol, diethylene glycol monoethyl ether, polyoxyethylene
(20) sorbitan monooleate, propoxylated polyethylene glycol,
and polyoxyethylene (4) lauryl ether 1s disclosed in U.S. Pat.
No. 5,492,688, incorporated herein by reference. U.S. Pat.
No. 5,182,097, mcorporated herein by reference, discloses
that HFC-134a can be used as the sole propellant 1f oleic
acid 1s used as the surfactant. U.S. Pat. No. 5,182,097,
incorporated herein by reference discloses that using fluori-
nated surfactants allows the EFC-134a as the sole propel-
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lant. PCT Application No. WO 91/11173 discloses that
mixtures of fluorinated surfactants with conventional sur-
factants or other adjuvants such as poloxamers or polyeth-
ylene glycols allow the use of hydrofluorocarbon propel-
lants. Non conventional excipients which have been used to
prepare acrosol formulations with halogenated alkane pro-

pellants include protective colloids, see PCT Application
No. WO 95/15151, and tocopherol, see PCT Application No.
WO 95/24892.

[0830] Suspension aerosol formulations are prepared by
combining any surfactants, excipients and flavoring or taste
masking agents with a peptide compound which has been
milled or otherwise reduced to a desired particle size, and
placing the mixture in a suitable aerosol container or vial.
After sealing the container, an aerosol propellant 1s 1ntro-
duced and the-system 1s agitated toe fully blend the ingre-
dients. In some 1nstances, 1t may be necessary to wet-mill the
peptide compound 1n a closed system, as for example under
temperature and pressure conditions which permit the pep-
tide compound to be milled while mixed with a liquid-phase
acrosol propellant. It 1s expected that, for any particular
combination of peptide compound, propellant and excipi-
ents, the 1deal order of addition of ingredients and the
conditions under which they are to be combined may readily
be determined.

[0831] In addition to delivery via metered dose inhalers,
other pulmonary delivery systems include dry powders and
liquid solutions or suspensions suitable for nebulization.
Aqueous and non-aqueous based solutions or dispersions
may also be administered via tracheal instillation.

[0832] Dry powder formulations will typically comprise
the peptide compound 1n a dry, usually lyophilized form,
with a particle size within the preferred range for deposition
within the alveolar region of the lung. Particle size prefer-
ably 1s from about 0.5 um to 5 um. Particles in the preferred
size range can be produced by a variety of techniques well
known 1n the art including jet-milling, spray drying, solvent
precipitation and the like. Dry powders are administered to
the patient in conventional dry powder inhalers (DPI’s) that
use the patients inspiratory breath or an air-assisted device
that uses an external power source to disperse the powder
into an aerosol cloud. The peptide compound may be
combined with a pharmaceutically acceptable dry bulking
powder. Preferred dry bulking powders include sucrose,
lactose, trehalose, human serum albumin (HSA), and gly-
cine. Other suitable dry bulking powders include cellubiose,
dextrans, maltotriose, pectin, sodium citrate, sodium ascor-
bate, mannitol, and the like.

[0833] Liquid peptide compound formulations for nebuli-
zation may employ slightly acidic (pH 4-6 buffers) including
acetate, ascorbate, and citrate. These buffers can act as
antioxidants, or other pharmaceutically acceptable antioxi-
dants can be added to protect any free methionines from
oxidation. Other agents may be added to enhance or main-
tain chemical stability, including chelating agents, protease
inhibitors, 1sotonic modifiers, inert gases, and the like.

[0834] Aqueous solutions or suspensions of the peptide
compound may be administered by intratracheal instillation.
The aqueous vehicle 1s selected from pure water, substan-
tially pure water or water combined with other excipients
such as salts, 1ons or other excipients as described above
which are generally used in aqueous based systems. The
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liquid formulations are in the form of solution based dis-
persions or solutions 1n solvents or cosolvents such as
alcohols or glycols with water. Non-aqueous solutions
include those alchohol or glycol based systems which may
have some water but which are not comprised of a majority
percentage of water and which are known to those of skill in
the art as effective and safe delivery vehicles.

[0835] Actual dosage levels of active ingredients in the
pharmaceutical compositions of this invention may be var-
led so as to obtain an amount of the active peptide com-
pound(s) that is effective to achieve the desired therapeutic
response for a particular patient, compositions, and mode of
administration. The selected dosage level will depend upon
the activity of the particular peptide compound, the route of
administration, the severity of the condition being treated,
and the condition and prior medical history of the patient
being treated. However, 1t 1s within the skill of the art to start
doses of the peptide compound at levels lower than required
for to achieve the desired therapeutic effect and to gradually
increase the dosage until the desired effect 1s achieved.

[0836] Generally, for subcutaneous administration dosage
levels of about 0.5 ug to about 1500 ug are preferred, of
about 0.5 ug to about 1000 ug are more preferred and of
about 1 ug to about 200 ug are most preferred. For intra-
pulmonary delivery, dosage levels of about 0.5 ug to about
10,000 ug are preferred, and of about 1 ug to about 5000 ug
arc most preferred. In an especially preferred aspect, from
about 1 ug to about 5000 ug of the peptide compound of this
invention 1s administered once a day to a mammalian
patient, preferably subcutaneously or intrapulmonarily.

IN VITRO AND IN VIVO TEST PROCEDURES

[0837] Compounds within the scope of this invention
exhibit marked pharmacological activities 1n tests described
in the literature which are accepted 1n the art and recognized
to correlate with pharmacological activity in humans and
other mammals. The following pharmacological 1n vivo and
1n vitro tests are typical for characterizing compounds of this
invention.

[0838] 1. Stimulation of Adenylate Cyclase in ROS 17/2.8
Cells

[0839] The ability of the compounds of the invention to
stimulate adenylate cyclase (AC) via occupation of the PTH
receptor 1s measured using a CAMP Assay 1n ROS 17/2.8
cells as follows: Ros 17/2.8 cells are plated at 1x10°
cells/well in 24 well plates. After 3-5 days, the culture media

1s aspirated and replaced with 0.5 mL of the cAMP assay
buffer which contained Ham’s F12 medium, 2 mM IBMX,

1 mg/mL BSA, 35 mM HEPES and 20 ug/mL ascorbic acid.
The cells are equilibrated in the assay buffer by incubating
the cells for 30 minutes at 37° C. The cAMP buffer is then
aspirated. The PTH analogs are diluted in the assay buffer at
several concentrations and added to the wells. The cells are
then incubated at 37° C. for 20 minutes. Following incuba-
tion, the cells are solubilized by the addition of 1% Triton.
Total cAMP 1s measured using a cAMP Scintillation Prox-
imity Assay screening system (Amersham, Arlington
Heights, I1l.) and the samples are counted using a Wallac
microtitre plate scintillation counter. Data represent mean
CAMP values of duplicate samples +/-SD. EC., values are
defined as the concentration required to elicit half-maximal
stimulation and are calculated using a 4-parameter fit equa-
tion.
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[0840] 2. Binding to the PTH Receptor in ROS 17/2.8
Cells

[0841] Competition of the compounds of the invention
with PTH for binding to the PTH receptor 1s measured using
the PTH Receptor Binding Assay described below:

[0842] ROS 17/2.8 cells are plated and prepared as
described for the cAMP assay. After 3-5 days, the culture
media 1s aspirated and the cells are washed twice with 1 mL
of binding buffer [50 mM Tris-HCI (pH 7.7), 100 mM NaCl,
2 mM CaCl,, 5 mM KCl, 0.5% HIFCS, 5% HI horse serum |.
The cells are incubated with 100 pM 1sI-[Nle™** Tyr34]
hPTH(1-34)NH, (Amersham, Arlington Heights, Ill.) in
both the presence and absence of the unlabeled PTH analog.
After incubation at 22° C. for 2 hours, binding is terminated
by aspirating the buffer and washing the cells three times 1n
chilled assay buffer solution. Cell-bound radioactivity 1is
recovered by the addition of 0.1N NaOH and counted using
a Packard gamma counter. Total specific binding 1s deter-
mined from the wells which contained no unlabeled peptide
compound. Data represent mean % of total binding of
duplicate samples +/-SD. IC., values for competition bind-
ing are calculated using a 4-parameter fit equation.

[0843] 3. Stimulation of Adenylate Cyclase in Mouse and
Rat Calvarial Cell Cultures

|0844] The cAMP response of mouse and rat calvarial cell
cultures to the compounds of the 1nvention 1s determined as
follows:

[0845] Osteoblast cells are isolated from fetal rat calvariae
(day 19-20 of gestation), or neonatal mice calvariae (days
1-2 of age). Frontal and parietal bone is 1solated, cleaned of
periosteal and loose connective tissue and minced with
scissors. Minced calvariae are then sequentially digested for
20 minutes in type 1 collagenase (0.1%) with trypsin (0.5%)
and EDTA (0.53 mM). Released cells from digestions 4-7
are pooled and washed free of collagenase. The cells are
plated at a concentration of 1x10°/mL in a-MEM with 10%
FBS 1n 24-well plates. The cells are equilibrated in assay
buffer by mcubatmg the cells for 30 minutes at 37° C. The
cAMP buffer 1s then aspirated. Various concentrations of the
PTH peptide compounds are diluted 1 assay bufler and then
added. The cells are incubated at 37° C. for 20 minutes. After
incubation, the cells are solubilized by the addition of 1%
Triton. Total cAMP 1s measured using a cAMP Scintillation
Proximity Assay screening system (Amersham, Arlington
Heights, I11.) and the samples are counted using a Wallac
microtitre plate scinftillation counter. Data represent mean
cCAMP values of duplicate samples +/-SD. EC, values are
defined as the concentration required to elicit half-maximal
stimulation and are calculated using a 4-parameter fit equa-
fion.

0846] 4. Stimulation of cAMP Production in the Rat

0847] Female Harlan Sprague-Dawley rats (LLewis strain,
200 g) are anesthetized using a ketamine (70 mg/kg)/
xylazine (6 mg/kg) mixture. The peptide compound to be
tested is then administered by the desired route (e.g. intra-
venous, subcutaneous or intratracheal) in a phosphate bufl-
ered Salme vehicle (1 mL/kg). After 1 hour, urine is collected
cither via a urethral catheter or manually by applying gentle
pressure over the area of the bladder. A blood sample 1s also
collected by cardiac puncture. The urine sample 1s assayed
for cAMP levels using a radioimmunoassay (Incstar, Still-
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water, Minn.) as described by Jaffé (Jafté, M., Hoppe Seylers
Z. Physiol. Chem., 1886, 10, 391). Serum and urine creati-

nine are also measured and the creatinine levels are used to
express CAMP levels as a function of glomular filtration.

0848] 5. Measurement of Bone Effects in the Rat

0849] Retired breeder female rats (Sprague-Dawley, 8-10
months of age) are subjected to bilateral ovariectomy. Two
months following ovariectomy, treatment with a represen-
tative peptide compound 1s 1nitiated. The peptide compound
1s prepared 1n 1sotonic, phosphate-buifered saline containing
2% heat-mactivated rat serum. Animals received daily sub-
cutaneous injection (5 days/week) for four weeks. On the
day after the last treatment, whole body bone mineral
density 1s measured by dual energy X-ray absorptiometry
(DEXA) to determine the extent of the anabolic response.

SEQUENCE LISTING

(1) GENERAL INFORMATION:

(111) NUMBER OF SEQUENCES: 88

(2) INFORMATION FOR SEQ ID NO: 1:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 34 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: <Unknown:>
(D) TOPOLOGY: Not Relevant
(11) MOLECULE TYPE: peptide
(v) FRAGMENT TYPE: N-terminal

(x1) SEQUENCE DESCRIPTION: SEQ ID NO: 1:
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[0850] 6. In Vitro Measurement of PTH Antagonist Activ-
ity

[0851] Antagonist activity of the compounds of this inven-
tion 1s determined by measuring output of cAMP using

cultured mouse osteoblast MC3T3-E1 as described 1in U.S.
Pat. No. 5,446,130, incorporated herein by reference.

[0852] 7. In Vivo Measurement of PTH Antagonist Activ-
ity

[0853] The in vivo effectiveness of the peptide compounds
of this invention as PTH antagonists 1s determined by
measuring the urinary phosphate and cAMP using standard
procedures well known in the art as valid measures of PTH
activity as described i U.S. Pat. No. 4,423,037, incorpo-
rated herein by reference.

Ser Val Ser Glu Ile Gln Leu Met His Asn Leu Gly Lys His Leu Asn

1 5 10

15

Ser Met Glu Arg Val Glu Trp Leu Arg Lys Lys Leu Gln Asp Val His

20 25

Asn Phe

(2) INFORMATION FOR SEQ ID NO: Z2:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 34 amilno acids
(B) TYPE: amino acid
(C) STRANDEDNESS: <Unknown:>
(D) TOPOLOGY: Not Relevant

11 : peptiqae

11) MOLECULE TYPE: peptid

(v) FRAGMENT TYPE: N-terminal

(x1) SEQUENCE DESCRIPTION: SEQ ID NO: 2:

30

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile Gln

1 5 10

15

Asp Leu Arg Arg Arg Phe Phe Leu His His Leu Ile Ala Glu Ile His

20 25

Thr Ala

(2) INFORMATION FOR SEQ ID NO: 3:

30
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—continued

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 31 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: <Unknown:>
(D) TOPOLOGY: Not Relewvant

11) MOLECULE TYPE: peptide
pep
(v) FRAGMENT TYPE: N-terminal

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B LOCATION: 8
(D) OTHER INFORMATION: /product= “Nle”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 18..22
(D) OTHER INFORMATION: /product= “OTHER”
/note= “The side chains of Lys at position 18 and Asp at
position 22 are linked by an amide bond. ”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 31
(D) OTHER INFORMATION: /product= “OTHER”
/note= “This C-terminal amino acid is an amide, i.e.,
CONHZ2."

(x1) SEQUENCE DESCRIPTION: SEQ ID NO: 3:

Ala Val Ser Glu Ile Gln Leu Xaa His Asn Leu Gly Lys His Leu Asn
1 5 10 15

Ser Lys Glu Arg Val Asp Trp Leu Arg Lys Leu Leu Gln Asp Val
20 25 30

(2) INFORMATION FOR SEQ ID NO: 4:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 31 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: <Unknown:>
(D) TOPOLOGY: Not Relevant

11) MOLECULE TYPE: peptide
pep
(v) FRAGMENT TYPE: N-terminal

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 8
(D) OTHER INFORMATION: /product= “Nle”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 31
(D) OTHER INFORMATION: /product= “OTHER”
/note= “This sequence has an amide C-terminus
(i.e., CONH2),
rather than a carboxy C-terminus (i.e., COOH)."

(x1) SEQUENCE DESCRIPTION: SEQ ID NO: 4:

Ala Val Ser Glu Ile Gln Leu Xaa His Asn Leu Gly Lys His Leu Asn
1 S 10 15

Ser Lys Glu Arg Val Asp Trp Leu Arg Lys Leu Leu Gln Asp Val
20 25 30

(2) INFORMATION FOR SEQ ID NO: 5:

(1) SEQUENCE CHARACTERISTICS:
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—continued

(A) LENGTH: 31 amino acids
(B) TYPE: amino acid

(C) STRANDEDNESS: <Unknown:
(D) TOPOLOGY: Not Relewvant

11) MOLECULE TYPE: peptide
pep
(v) FRAGMENT TYPE: N-terminal

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 8
(D) OTHER INFORMATION: /product= “Nle”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 18..22
(D) OTHER INFORMATION: /product= “OTHER”
/note= “The side chains of Lys at position 18 and Asp at
position 22 are linked by an amide bond. ”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 31
(D) OTHER INFORMATION: /product= “OTHER”
/note= #“This C-terminal amino acid is an amide, i.e.,
CONHZ2."

(x1) SEQUENCE DESCRIPTION: SEQ ID NO: 5:

Ala Ala Ser Glu Ile Gln Leu Xaa His Asn Leu Gly Lys His Leu Asn
1 5 10 15

Ser Lys Glu Arg Val Asp Trp Leu Arg Lys Leu Leu Gln Asp Val
20 25 30

(2) INFORMATION FOR SEQ ID NO: 6:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 31 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: <Unknown:>
(D) TOPOLOGY: Not Relevant

11) MOLECULE TYPE: peptide
pep
(v) FRAGMENT TYPE: N-terminal

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 8
(D) OTHER INFORMATION: /product= “Nle”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 18..22
(D) OTHER INFORMATION: /product= “OTHER”
/note= “The side chains of Lys at position 18 and Asp at
position 22 are linked by an amide bond. *7

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 31
(D) OTHER INFORMATION: /product= “OTHER"
/note= #“This C-terminal amino acid i1s an amide, i.e.,

CONHZ."
(x1) SEQUENCE DESCRIPTION: SEQ ID NO: 6:

Ala Val Ala Glu Ile Gln Leu Xaa His Asn Leu Gly Lys His Leu Asn
1 S 10 15

Ser Lys Glu Arg Val Asp Trp Leu Arg Lys Leu Leu Gln Asp Val
20 25 30
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(2) INFORMATION FOR SEQ ID NO: 7:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 31 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: <Unknown:>
(D) TOPOLOGY: Not Relewvant

11) MOLECULE TYPE: peptide
pep
(v) FRAGMENT TYPE: N-terminal

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 8
(D) OTHER INFORMATION: /product= “Nle”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 18..22
(D) OTHER INFORMATION: /product= “OTHER”
/note= “The side chains of Lys at position 18 and Asp at
position 22 are linked by an amide bond. ”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 31
(D) OTHER INFORMATION: /product= “OTHER"
/note= “This C-terminal amino acid is an amide, i.e.,
CONHZ2."

(x1) SEQUENCE DESCRIPTION: SEQ ID NO: 7:

Ala Val Ser Ala Ile Gln Leu Xaa His Asn Leu Gly Lys His Leu Asn
1 5 10 15

Ser Lys Glu Arg Val Asp Trp Leu Arg Lys Leu Leu Gln Asp Val
20 25 30

(2) INFORMATION FOR SEQ ID NO: §:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 31 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: <Unknown:>
(D) TOPOLOGY: Not Relevant

11) MOLECULE TYPE: peptide
pep
(v) FRAGMENT TYPE: N-terminal

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 8
(D) OTHER INFORMATION: /product= “Nle”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 18..22
(D) OTHER INFORMATION: /product= “OTHER”
/note= “The side chains of Lys at position 18 and Asp at
position 22 are linked by an amide bond. ”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 31
(D) OTHER INFORMATION: /product= “OTHER”
/note= #“This C-terminal amino acid is an amide, i.e.,
CONHZ2."

(x1) SEQUENCE DESCRIPTION: SEQ ID NO: 8:

Ala Val Ser Glu Ala Gln Leu Xaa His Asn Leu Gly Lys His Leu Asn
1 5 10 15
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Ser Lys Glu Arg Val Asp Trp Leu Arg Lys Leu Leu Gln Asp Val
20 25 30

(2) INFORMATION FOR SEQ ID NO: 9:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 31 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: <Unknown:>
(D) TOPOLOGY: Not Relewvant

11) MOLECULE TYPE: peptide
pep
(v) FRAGMENT TYPE: N-terminal

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 8
(D) OTHER INFORMATION: /product= “Nle”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 18..22
(D) OTHER INFORMATION: /product= “OTHER”
/note= “The side chains of Lys at position 18 and Asp at
position 22 are linked by an amide bond. ”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 31
(D) OTHER INFORMATION: /product= “OTHER”
/note= “This C-terminal amino acid is an amide, i.e.,
CONHZ2."

(x1) SEQUENCE DESCRIPTION: SEQ ID NO: 9:

Ala Val Ser Glu Ile Ala Leu Xaa His Asn Leu Gly Lys His Leu Asn
1 D 10 15

Ser Lys Glu Arg Val Asp Trp Leu Arg Lys Leu Leu Gln Asp Val
20 25 30

(2) INFORMATION FOR SEQ ID NO: 10:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 31 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: <Unknown:
(D) TOPOLOGY: Not Relewvant

11) MOLECULE TYPE: peptide
pep
(v) FRAGMENT TYPE: N-terminal

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 8
(D) OTHER INFORMATION: /product= “Nle”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 18..22
(D) OTHER INFORMATION: /product= “OTHER”
/note= “The side chains of Lys at position 18 and Asp at
position 22 are linked by an amide bond. ”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 31
(D) OTHER INFORMATION: /product= “OTHER”
/note= “This C-terminal amino acid is an amide, i.e.,
CONHZ2."
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(x1) SEQUENCE DESCRIPTION: SEQ ID NO: 10:

Ala Val Ser Glu Ile Gln Ala Xaa His Asn Leu Gly Lys His Leu Asn
1 S 10 15

Ser Lys Glu Arg Val Asp Trp Leu Arg Lys Leu Leu Gln Asp Val
20 25 30

(2) INFORMATION FOR SEQ ID NO: 11:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 31 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: <Unknown:>
(D) TOPOLOGY: Not Relewvant

11) MOLECULE TYPE: peptide
pep
(v) FRAGMENT TYPE: N-terminal

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 8
(D) OTHER INFORMATION: /product= “Nle”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 18..22
(D) OTHER INFORMATION: /product= “OTHER”
/note= “The side chains of Lys at position 18 and Asp at
position 22 are linked by an amide bond. ”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 31
(D) OTHER INFORMATION: /product= “OTHER”
/note= “This C-terminal amino acid is an amide, i.e.,
CONHZ2."

(x1) SEQUENCE DESCRIPTION: SEQ ID NO: 11l:

Ala Val Ser Glu Ile Gln Leu Xaa Ala Asn Leu Gly Lys His Leu Asn
1 5 10 15

Ser Lys Glu Arg Val Asp Trp Leu Arg Lys Leu Leu Gln Asp Val
20 25 30

(2) INFORMATION FOR SEQ ID NO: 12:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 31 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: <Unknown:>
(D) TOPOLOGY: Not Relewvant

11) MOLECULE TYPE: peptide
pep
(v) FRAGMENT TYPE: N-terminal

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 8
(D) OTHER INFORMATION: /product= “Nle”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 18..22
(D) OTHER INFORMATION: /product= “OTHER”
/note= “The side chains of Lys at position 18 and Asp at
position 22 are linked by an amide bond. ”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 31



US 2002/0132973 Al Sep. 19, 2002
46

—continued

(D) OTHER INFORMATION: /prmduct= “OTHER"
/note= “This C-terminal amino acid is an amide, i.e.,

CONHZ."
(x1) SEQUENCE DESCRIPTION: SEQ ID NO: 12:

Ala Val Ser Glu Ile Gln Leu Xaa His Ala Leu Gly Lys His Leu Asn
1 5 10 15

Ser Lys Glu Arg Val Asp Trp Leu Arg Lys Leu Leu Gln Asp Val
20 25 30

(2) INFORMATION FOR SEQ ID NO: 13:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 31 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: <Unknown:>
(D) TOPOLOGY: Not Relewvant

11) MOLECULE TYPE: peptide
pep
(v) FRAGMENT TYPE: N-terminal

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B LOCATION: 8
(D) OTHER INFORMATION: /product= “Nle”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 18..22
(D) OTHER INFORMATION: /product= “OTHER”
/note= “The side chains of Lys at position 18 and Asp at

position 22 are linked by an amide bond. *

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 31
(D) OTHER INFORMATION: /product= “OTHER”
/note= “This C-terminal amino acid is an amide,i.e.,

CONHZ."
(x1) SEQUENCE DESCRIPTION: SEQ ID NO: 13:

Ala Val Ser Glu Ile Gln Leu Xaa His Asn Ala Gly Lys His Leu Asn
1 S 10 15

Ser Lys Glu Arg Val Asp Trp Leu Arg Lys Leu Leu Gln Asp Val
20 25 30

(2) INFORMATION FOR SEQ ID NO: 14:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 31 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: <Unknown:>
(D) TOPOLOGY: Not Relewvant

11) MOLECULE TYPE: peptide
pep
(v) FRAGMENT TYPE: N-terminal

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 8
(D) OTHER INFORMATION: /product= “Nle”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 18..22
(D) OTHER INFORMATION: /product= “OTHER”
/note= “The side chains of Lys at position 18 and Asp at
position 22 are linked by an amide bond. ”
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(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 31
(D) OTHER INFORMATION: /product= “OTHER”
/note= “This C-terminal amino acid is an amide, i.e.,
CONH2Z ."

(x1) SEQUENCE DESCRIPTION: SEQ ID NO: 14:

Ala Val Ser Glu Ile Gln Leu Xaa His Asn Leu Ala Lys His Leu Asn
1 5 10 15

Ser Lys Glu Arg Val Asp Trp Leu Arg Lys Leu Leu Gln Asp Val
20 25 30

(2) INFORMATION FOR SEQ ID NO: 15:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 31 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: <Unknown:>
(D) TOPOLOGY: Not Relewvant

11) MOLECULE TYPE: peptide
pep
(v) FRAGMENT TYPE: N-terminal

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 8
(D) OTHER INFORMATION: /product= “Nle”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 18..22
(D) OTHER INFORMATION: /product= “OTHER”
/note= “The side chains of Lys at position 18 and Asp at
position 22 are linked by an amide bond. ”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 31
(D) OTHER INFORMATION: /product= “OTHER”
/note= #“This C-terminal amino acid i1s an amide, i.e.,
CONHZ."

(x1) SEQUENCE DESCRIPTION: SEQ ID NO: 15:

Ala Val Ser Glu Ile Gln Leu Xaa His Asn Leu Gly Ala His Leu Asn
1 5 10 15

Ser Lys Glu Arg Val Asp Trp Leu Arg Lys Leu Leu Gln Asp Val
20 25 30

(2) INFORMATION FOR SEQ ID NO: 16:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 31 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: <Unknown:>
(D) TOPOLOGY: Not Relewvant

11 . e l1de
ii) MOLECULE TYPE: peptid
(v) FRAGMENT TYPE: N-terminal
(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 8
(D) OTHER INFORMATION: /product= “Nle”

(ix) FEATURE:
(A) NAME/KEY: Peptide
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(B) LOCATION: 18..22

(D) OTHER INFORMATION: /product= “OTHER”
/note= “The side chains of Lys at position 18 and Asp at
position 22 are linked by an amide bond. ”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 31
(D) OTHER INFORMATION: /product= “OTHER”
/note= “This C-terminal amino acid is an amide,i.e.,
CONHZ2."

(x1) SEQUENCE DESCRIPTION: SEQ ID NO: 1lé6:

Ala Val Ser Glu Ile Gln Leu Xaa His Asn Leu Gly Lys Ala Leu Asn
1 5 10 15

Ser Lys Glu Arg Val Asp Trp Leu Arg Lys Leu Leu Gln Asp Val
20 25 30

(2) INFORMATION FOR SEQ ID NO: 17:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 31 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: <Unknown:>
(D) TOPOLOGY: Not Relewvant

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 18..22
(D) OTHER INFORMATION: /product= “OTHER”
/note= “The side chains of Lys at position 18 and Asp at
position 22 are linked by an amide bond.”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 31
(D) OTHER INFORMATION: /product= “OTHER"
/note= “This C-terminal amino acid is an amide, i.e.,
CONH2Z ."

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 8
(D) OTHER INFORMATION: /product= “Nle”

(x1) SEQUENCE DESCRIPTION: SEQ ID NO: 17:

Ala Val Ser Glu Ile Gln Leu Xaa His Asn Leu Gly Lys His Ala Asn
1 5 10 15

Ser Lys Glu Arg Val Asp Trp Leu Arg Lys Leu Leu Gln Asp Val
20 25 30

(2) INFORMATION FOR SEQ ID NO: 18:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 31 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: <Unknown:>
(D) TOPOLOGY: Not Relewvant

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 18..22
(D) OTHER INFORMATION: /product= “OTHER”
/note= “The side chains of Lys at position 18 and Asp at
position 22 are linked by an amide bond. *

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 8
(D) OTHER INFORMATION: /product= “Nle”
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(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 31
(D) OTHER INFORMATION: /product= “OTHER”
/note= “This C-terminal amino acid is an amide, i.e.,
CONHZ .”

(x1) SEQUENCE DESCRIPTION: SEQ ID NO: 18:

Ala Val Ser Glu Ile Gln Leu Xaa His Asn Leu Gly Lys His Leu Ala
1 5 10 15

Ser Lys Glu Arg Val Asp Trp Leu Arg Lys Leu Leu Gln Asp Val
20 25 30

(2) INFORMATION FOR SEQ ID NO: 19:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 31 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: <Unknown:>
(D) TOPOLOGY: Not Relewvant

11) MOLECULE TYPE: peptide
pep
(v) FRAGMENT TYPE: N-terminal

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 8
(D) OTHER INFORMATION: /product= “Nle”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 18..22
(D) OTHER INFORMATION: /product= “OTHER”
/note= “The side chains of Lys at position 18 and Asp at
position 22 are linked by an amide bond. ”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 31
(D) OTHER INFORMATION: /product= “OTHER”
/note= #“This C-terminal amino acid i1s an amide, i.e.,
CONHZ."

(x1) SEQUENCE DESCRIPTION: SEQ ID NO: 19:

Ala Val Ser Glu Ile Gln Leu Xaa His Asn Leu Gly Lys His Leu Asn
1 5 10 15

Ala Lys Glu Arg Val Asp Trp Leu Arg Lys Leu Leu Gln Asp Val
20 25 30

(2) INFORMATION FOR SEQ ID NO: 20:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 31 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: <Unknown:>
(D) TOPOLOGY: Not Relewvant

11 . e l1de
ii) MOLECULE TYPE: peptid
(v) FRAGMENT TYPE: N-terminal
(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 8
(D) OTHER INFORMATION: /product= “Nle”

(ix) FEATURE:
(A) NAME/KEY: Peptide
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(B) LOCATION: 18..22

(D) OTHER INFORMATION: /product= “OTHER”
/note= “The side chains of Lys at position 18 and Asp at
position 22 are linked by an amide bond. ”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 31
(D) OTHER INFORMATION: /product= “OTHER”
/note= “This C-terminal amino acid is an amide, i.e.,
CONHZ2."

(x1) SEQUENCE DESCRIPTION: SEQ ID NO: 20:

Gly Val Ser Glu Ile Gln Leu Xaa His Asn Leu Gly Lys His Leu Asn
1 D 10 15

Ser Lys Glu Arg Val Asp Trp Leu Arg Lys Leu Leu Gln Asp Val
20 25 30

(2) INFORMATION FOR SEQ ID NO: 21:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 31 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: <Unknown:>
(D) TOPOLOGY: Not Relewvant

11) MOLECULE TYPE: peptide
pep
(v) FRAGMENT TYPE: N-terminal

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 8
(D) OTHER INFORMATION: /product= “Nle”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 18..22
(D) OTHER INFORMATION: /product= “OTHER”
/note= “The side chains of Lys at position 18 and Asp at
position 22 are linked by an amide bond. ”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 31
(D) OTHER INFORMATION: /product= “OTHER”
/note= #“This C-terminal amino acid is an amide, i.e.,
CONHZ2."

(x1) SEQUENCE DESCRIPTION: SEQ ID NO: 21:

Ala Gly Ser Glu Ile Gln Leu Xaa His Asn Leu Gly Lys His Leu Asn
1 5 10 15

Ser Lys Glu Arg Val Asp Trp Leu Arg Lys Leu Leu Gln Asp Val
20 25 30

(2) INFORMATION FOR SEQ ID NO: 22:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 31 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: <Unknown:>
(D) TOPOLOGY: Not Relevant

(11) MOLECULE TYPE: peptide
(v) FRAGMENT TYPE: N-terminal
(1x) FEATURE:

(A) NAME/KEY: Peptide
(B) LOCATION: 8
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(D) OTHER INFORMATION: /product= “Nle”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 18..22
(D) OTHER INFORMATION: /product= “OTHER”
/note= “The side chains of Lys at position 18 and Asp at
position 22 are linked by an amide bond. ”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 31
(D) OTHER INFORMATION: /product= “OTHER”
/note= “This C-terminal amino acid is an amide, i.e.,
CONHZ2."

(x1) SEQUENCE DESCRIPTION: SEQ ID NO: 22:

Ala Val Gly Glu Ile Gln Leu Xaa His Asn Leu Gly Lys His Leu Asn
1 S 10 15

Ser Lys Glu Arg Val Asp Trp Leu Arg Lys Leu Leu Gln Asp Val
20 25 30

(2) INFORMATION FOR SEQ ID NO: 23:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 31 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: <Unknown:
(D) TOPOLOGY: Not Relewvant

11) MOLECULE TYPE: peptide
pep
(v) FRAGMENT TYPE: N-terminal

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 8
(D) OTHER INFORMATION: /product= “Nle”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 18..22
(D) OTHER INFORMATION: /product= “OTHER”
/note= “The side chains of Lys at position 18 and Asp at
position 22 are linked by an amide bond. ”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 31
(D) OTHER INFORMATION: /product= “OTHER"
/note= “This C-terminal amino acid is an amide, i.e.,

CONHZ."
(x1) SEQUENCE DESCRIPTION: SEQ ID NO: 23:

Ala Val Ser Gly Ile Gln Leu Xaa His Asn Leu Gly Lys His Leu Asn
1 5 10 15

Ser Lys Glu Arg Val Asp Trp Leu Arg Lys Leu Leu Gln Asp Val
20 25 30

(2) INFORMATION FOR SEQ ID NO: 24:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 31 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: <Unknown:>
(D) TOPOLOGY: Not Relevant

(ii) MOLECULE TYPE: peptide

(v) FRAGMENT TYPE: N-terminal
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(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 8
(D) OTHER INFORMATION: /product= “Nle”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 18..22
(D) OTHER INFORMATION: /product= “OTHER”
/note= “The side chains of Lys at position 18 and Asp at
position 22 are linked by an amide bond. *

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 31
(D) OTHER INFORMATION: /product= “OTHER”
/note= #“This C-terminal amino acid is an amide,i.e.,
CONHZ2."

(x1) SEQUENCE DESCRIPTION: SEQ ID NO: 24:

Ala Val Ser Glu Gly Gln Leu Xaa His Asn Leu Gly Lys His Leu Asn
1 S 10 15

Ser Lys Glu Arg Val Asp Trp Leu Arg Lys Leu Leu Gln Asp Val
20 25 30

(2) INFORMATION FOR SEQ ID NO: 25:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 31 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: <Unknown:>
(D) TOPOLOGY: Not Relewvant

11) MOLECULE TYPE: peptide
pep
(v) FRAGMENT TYPE: N-terminal

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 8
(D) OTHER INFORMATION: /product= “Nle”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 18..22
(D) OTHER INFORMATION: /product= “OTHER”
/note= “The side chains of Lys at position 18 and Asp at
position 22 are linked by an amide bond. ”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 31
(D) OTHER INFORMATION: /product= “OTHER”
/note= “This C-terminal amino acid is an amide, i.e.,
CONHZ2."

(x1) SEQUENCE DESCRIPTION: SEQ ID NO: 25:

Ala Val Ser Glu Ile Gly Leu Xaa His Asn Leu Gly Lys His Leu Asn
1 D 10 15

Ser Lys Glu Arg Val Asp Trp Leu Arg Lys Leu Leu Gln Asp Val
20 25 30

(2) INFORMATION FOR SEQ ID NO: 26:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 31 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: <Unknown:
(D) TOPOLOGY: Not Relewvant
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11) MOLECULE TYPE: peptide
pep
(v) FRAGMENT TYPE: N-terminal

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 8
(D) OTHER INFORMATION: /product= “Nle”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 18..22
(D) OTHER INFORMATION: /product= “OTHER”
/note= “The side chains of Lys at position 18 and Asp at
position 22 are linked by an amide bond. ”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 31
(D) OTHER INFORMATION: /product= “OTHER”
/note= #“This C-terminal amino acid is an amide, i.e.,
CONHZ2."

(x1) SEQUENCE DESCRIPTION: SEQ ID NO: 26:

Ala Val Ser Glu Ile Gln Gly Xaa His Asn Leu Gly Lys His Leu Asn
1 5 10 15

Ser Lys Glu Arg Val Asp Trp Leu Arg Lys Leu Leu Gln Asp Val
20 25 30

(2) INFORMATION FOR SEQ ID NO: 27:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 31 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: <Unknown:>
(D) TOPOLOGY: Not Relewvant

11) MOLECULE TYPE: peptide
pep
(v) FRAGMENT TYPE: N-terminal

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 18..22
(D) OTHER INFORMATION: /product= “OTHER”
/note= “The side chains of Lys at position 18 and Asp at
position 22 are linked by an amide bond. ”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 31
(D) OTHER INFORMATION: /product= “OTHER”
/note= #“This C-terminal amino acid i1s an amide, i.e.,
CONHZ2."

(x1) SEQUENCE DESCRIPTION: SEQ ID NO: 27:

Ala Val Ser Glu Ile Gln Leu Gly His Asn Leu Gly Lys His Leu Asn
1 5 10 15

Ser Lys Glu Arg Val Asp Trp Leu Arg Lys Leu Leu Gln Asp Val
20 25 30

(2) INFORMATION FOR SEQ ID NO: 28:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 31 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: <Unknown:>
(D) TOPOLOGY: Not Relewvant
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11) MOLECULE TYPE: peptide
pep
(v) FRAGMENT TYPE: N-terminal

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 8
(D) OTHER INFORMATION: /product= “Nle”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 18..22
(D) OTHER INFORMATION: /product= “OTHER”
/note= “The side chains of Lys at position 18 and Asp at
position 22 are linked by an amide bond. ”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 31

(D) OTHER INFORMATION: /prmduct= “OTHER"
/note= “This C-terminal amino acid is an amide, i.e.,
CONHZ2."

(x1) SEQUENCE DESCRIPTION: SEQ ID NO: 28:

Ala Val Ser Glu Ile Gln Leu Xaa Gly Asn Leu Gly Lys His Leu Asn
1 5 10 15

Ser Lys Glu Arg Val Asp Trp Leu Arg Lys Leu Leu Gln Asp Val
20 25 30

(2) INFORMATION FOR SEQ ID NO: 29:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 31 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: <Unknown:>
(D) TOPOLOGY: Not Relewvant

11) MOLECULE TYPE: peptide
pep
(v) FRAGMENT TYPE: N-terminal

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 8
(D) OTHER INFORMATION: /product= “Nle”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 18..22
(D) OTHER INFORMATION: /product= “OTHER”
/note= “The side chains of Lys at position 18 and Asp at
position 22 are linked by an amide bond. ”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 31
(D) OTHER INFORMATION: /product= “OTHER”
/note= #“This C-terminal amino acid is an amide, i.e.,
CONHZ2."

(x1) SEQUENCE DESCRIPTION: SEQ ID NO: 29:

Ala Val Ser Glu Ile Gln Leu Xaa His Gly Leu Gly Lys His Leu Asn
1 5 10 15

Ser Lys Glu Arg Val Asp Trp Leu Arg Lys Leu Leu Gln Asp Val
20 25 30

(2) INFORMATION FOR SEQ ID NO: 30:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 31 amino acids



US 2002/0132973 Al Sep. 19, 2002
55

—continued

(B) TYPE: amino acid
(C) STRANDEDNESS: <Unknown:>
(D) TOPOLOGY: Not Relewvant

11) MOLECULE TYPE: peptide
pep
(v) FRAGMENT TYPE: N-terminal

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 8
(D) OTHER INFORMATION: /product= “Nle”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 18..22
(D) OTHER INFORMATION: /product= “OTHER”
/note= “The side chains of Lys at position 18 and Asp at
position 22 are linked by an amide bond. *

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 31
(D) OTHER INFORMATION: /product= “OTHER”
/note= “This C-terminal amino acid is an amide, i.e.,
CONHZ2."

(x1) SEQUENCE DESCRIPTION: SEQ ID NO: 30:

Ala Val Ser Glu Ile Gln Leu Xaa His Asn Gly Gly Lys His Leu Asn
1 D 10 15

Ser Lys Glu Arg Val Asp Trp Leu Arg Lys Leu Leu Gln Asp Val
20 25 30

(2) INFORMATION FOR SEQ ID NO: 31:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 31 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: <Unknown:
(D) TOPOLOGY: Not Relewvant

11) MOLECULE TYPE: peptide
pep
(v) FRAGMENT TYPE: N-terminal

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 8
(D) OTHER INFORMATION: /product= “Nle”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 18..22
(D) OTHER INFORMATION: /product= “OTHER”
/note= “The side chains of Lys at position 18 and Asp at

position 22 are linked by an amide bond. ”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 31
(D) OTHER INFORMATION: /product= “OTHER"
/note= “This C-terminal amino acid is an amide, i.e.,

CONHZ."
(x1) SEQUENCE DESCRIPTION: SEQ ID NO: 31:

Ala Val Ser Glu Ile Gln Leu Xaa His Asn Leu Gly Gly His Leu Asn
1 5 10 15

Ser Lys Glu Arg Val Asp Trp Leu Arg Lys Leu Leu Gln Asp Val
20 25 30
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(2) INFORMATION FOR SEQ ID NO: 32:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 31 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: <Unknown:>
(D) TOPOLOGY: Not Relevant

11) MOLECULE TYPE: peptide
pep
(v) FRAGMENT TYPE: N-terminal

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B LOCATION: 8
(D) OTHER INFORMATION: /product= “Nle”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 18..22
(D) OTHER INFORMATION: /product= “OTHER”
/note= “The side chains of Lys at position 18 and Asp at
position 22 are linked by an amide bond. ”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 31
(D) OTHER INFORMATION: /product= “OTHER”
/note= “This C-terminal amino acid is an amide, i.e.,
CONHZ."

(x1) SEQUENCE DESCRIPTION: SEQ ID NO: 32:

Ala Val Ser Glu Ile Gln Leu Xaa His Asn Leu Gly Lys Gly Leu Asn
1 5 10 15

Ser Lys Glu Arg Val Asp Trp Leu Arg Lys Leu Leu Gln Asp Val
20 25 30

(2) INFORMATION FOR SEQ ID NO: 33:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 31 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: <Unknown:>
(D) TOPOLOGY: Not Relewvant

11) MOLECULE TYPE: peptide
pep
(v) FRAGMENT TYPE: N-terminal

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 8
(D) OTHER INFORMATION: /product= “Nle”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 18..22
(D) OTHER INFORMATION: /product= “OTHER”
/note= “The side chains of Lys at position 18 and Asp at
position 22 are linked by an amide bond. ”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 31
(D) OTHER INFORMATION: /product= “OTHER”
/note= “This C-terminal amino acid is an amide, i.e.,
CONHZ2."

(x1) SEQUENCE DESCRIPTION: SEQ ID NO: 33:

Ala Val Ser Glu Ile Gln Leu Xaa His Asn Leu Gly Lys His Gly Asn
1 D 10 15
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Ser Lys Glu Arg Val Asp Trp Leu Arg Lys Leu Leu Gln Asp Val
20 25 30

(2) INFORMATION FOR SEQ ID NO: 34:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 31 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: <Unknown:>
(D) TOPOLOGY: Not Relevant

11) MOLECULE TYPE: peptide
pep
(v) FRAGMENT TYPE: N-terminal

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 8
(D) OTHER INFORMATION: /product= “Nle”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 18..22
(D) OTHER INFORMATION: /product= “OTHER”
/note= “The side chains of Lys at position 18 and Asp at
position 22 are linked by an amide bond. *

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 31
(D) OTHER INFORMATION: /product= “OTHER”
/note= #“This C-terminal amino acid i1s an amide, i.e.,
CONHZ2."

(x1) SEQUENCE DESCRIPTION: SEQ ID NO: 34:

Ala Val Ser Glu Ile Gln Leu Xaa His Asn Leu Gly Lys His Leu Gly
1 5 10 15

Ser Lys Glu Arg Val Asp Trp Leu Arg Lys Leu Leu Gln Asp Val
20 25 30

(2) INFORMATION FOR SEQ ID NO: 35:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 31 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: <Unknown:>
(D) TOPOLOGY: Not Relewvant

11) MOLECULE TYPE: peptide
pep
(v) FRAGMENT TYPE: N-terminal

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 8
(D) OTHER INFORMATION: /product= “Nle”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 18..22
(D) OTHER INFORMATION: /product= “OTHER”
/note= “The side chains of Lys at position 18 and Asp at
position 22 are linked by an amide bond. ”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 31
(D) OTHER INFORMATION: /product= “OTHER”
/note= “This C-terminal amino acid is an amide, i.e.,
CONHZ2."

(x1) SEQUENCE DESCRIPTION: SEQ ID NO: 35:
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Ala Val Ser Glu Ile Gln Leu Xaa His Asn Leu Gly Lys His Leu Asn
1 5 10 15

Gly Lys Glu Arg Val Asp Trp Leu Arg Lys Leu Leu Gln Asp Val
20 25 30

(2) INFORMATION FOR SEQ ID NO: 36:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 31 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: <Unknown:>
(D) TOPOLOGY: Not Relewvant

11) MOLECULE TYPE: peptide
pep
(v) FRAGMENT TYPE: N-terminal

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 1
(D) OTHER INFORMATION: /product= “OTHER”
/note= “Xaa in position 1 is D-Proline.”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 8
(D) OTHER INFORMATION: /product= “Nle”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 18..22
(D) OTHER INFORMATION: /product= “OTHER”
/note= “The side chains of Lys at position 18 and Asp at
position 22 are linked by an amide bond. ”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 31
(D) OTHER INFORMATION: /product= “OTHER"
/note= “This C-terminal amino acid is an amide, i.e.,
CONHZ2."

(x1) SEQUENCE DESCRIPTION: SEQ ID NO: 36:

Xaa Val Ser Glu Ile Gln Leu Xaa His Asn Leu Gly Lys His Leu Asn
1 5 10 15

Ser Lys Glu Arg Val Asp Trp Leu Arg Lys Leu Leu Gln Asp Val
20 25 30

(2) INFORMATION FOR SEQ ID NO: 37:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 31 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: <Unknown:>
(D) TOPOLOGY: Not Relevant

11) MOLECULE TYPE: peptide
pep
(v) FRAGMENT TYPE: N-terminal

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 3
(D) OTHER INFORMATION: /product= “OTHER”
/note= “The Xaa in position 3 is D-Proline.”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 8
(D) OTHER INFORMATION: /product= “Nle”
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(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 18..22
(D) OTHER INFORMATION: /product= “OTHER”
/note= “The side chains of Lys at position 18 and Asp at
position 22 are linked by an amide bond. ”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 31
(D) OTHER INFORMATION: /product= “OTHER”
/note= “This C-terminal amino acid is an amide, i.e.,
CONHZ2."

(x1) SEQUENCE DESCRIPTION: SEQ ID NO: 37:

Ala Val Xaa Glu Ile Gln Leu Xaa His Asn Leu Gly Lys His Leu Asn
1 5 10 15

Ser Lys Glu Arg Val Asp Trp Leu Arg Lys Leu Leu Gln Asp Val
20 25 30

(2) INFORMATION FOR SEQ ID NO: 38:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 31 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: <Unknown:>
(D) TOPOLOGY: Not Relewvant

11) MOLECULE TYPE: peptide
pep
(v) FRAGMENT TYPE: N-terminal

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 6
(D) OTHER INFORMATION: /product= “OTHER"
/note= “The Xaa in position 6 is D-Proline.”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 8
(D) OTHER INFORMATION: /product= “Nle”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 18..22
(D) OTHER INFORMATION: /product= “OTHER"
/note= “The side chains of Lys at position 18 and Asp at
position 22 are linked by an amide bond. ”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 31
(D) OTHER INFORMATION: /product= “OTHER”
/note= #“This C-terminal amino acid is an amide,i.e.,
CONHZ2."

(x1) SEQUENCE DESCRIPTION: SEQ ID NO: 38:

Ala Val Ser Glu Ile Xaa Leu Xaa His Asn Leu Gly Lys His Leu Asn
1 5 10 15

Ser Lys Glu Arg Val Asp Trp Leu Arg Lys Leu Leu Gln Asp Val
20 25 30

(2) INFORMATION FOR SEQ ID NO: 39:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 31 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: <Unknown:>
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(11)
(V)

(1x)

(1x)

(1x)

(1x)

(x1)
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(D) TOPOLOGY: Not Relewvant
MOLECULE TYPE: peptide
FRAGMENT TYPE: N-terminal

FEATURE::
(A) NAME/KEY: Peptide
(B) LOCATION: 7
(D) OTHER INFORMATION: /product= “OTHER”
/note= “The Xaa in position 7 is D-Proline.”

FEATURE :
(A) NAME/KEY: Peptide
(B LOCATION: 8
(D) OTHER INFORMATION: /product= “Nle”

FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 18..22
(D) OTHER INFORMATION: /product= “OTHER”
/note= “The side chains of Lys at position 18 and Asp at
position 22 are linked by an amide bond. ”

FEATURE :
(A) NAME/KEY: Peptide
(B) LOCATION: 31
(D) OTHER INFORMATION: /product= “OTHER”
/note= “This C-terminal amino acid is an amide, i.e.,
CONHZ."

SEQUENCE DESCRIPTION: SEQ ID NO: 39:

Ala Val Ser Glu Ile Gln Xaa Xaa His Asn Leu Gly Lys His Leu Asn

1

5 10 15

Ser Lys Glu Arg Val Asp Trp Leu Arg Lys Leu Leu Gln Asp Val

20 25 30

(2) INFORMATION FOR SEQ ID NO: 40:

(1)

(11)
(V)

(1x)

(1x)

(1x)

(1x)

SEQUENCE CHARACTERISTICS:
(A) LENGTH: 31 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: <Unknown:>
(D) TOPOLOGY: Not Relewvant

MOLECULE TYPE: peptide
FRAGMENT TYPE: N-terminal

FEATURE :
(A) NAME/KEY: Peptide
(B) LOCATION: 8
(D) OTHER INFORMATION: /product= “Nle”

FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 9
(D) OTHER INFORMATION: /product= “OTHER”
/note= “The Xaa in position 9 is D-Proline.”

FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 18..22
(D) OTHER INFORMATION: /product= “OTHER”
/note= “The side chains of Lys at position 18 and Asp at
position 22 are linked by an amide bond. ”

FEATURE :
(A) NAME/KEY: Peptide
(B) LOCATION: 31
(D) OTHER INFORMATION: /product= “OTHER”
/note= “This C-terminal amino acid is an amide, i.e.,
CONHZ."

Sep. 19, 2002
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(x1) SEQUENCE DESCRIPTION: SEQ ID NO: 40:

Ala Val Ser Glu Ile Gln Leu Xaa Xaa Asn Leu Gly Lys His Leu Asn
1 5 10 15

Ser Lys Glu Arg Val Asp Trp Leu Arg Lys Leu Leu Gln Asp Val
20 25 30

(2) INFORMATION FOR SEQ ID NO: 41:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 31 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: <Unknown:
(D) TOPOLOGY: Not Relewvant

11) MOLECULE TYPE: peptide
pep
(v) FRAGMENT TYPE: N-terminal

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 8
(D) OTHER INFORMATION: /product= “Nle”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 10
(D) OTHER INFORMATION: /product= “OTHER"
/note= “The Xaa in position 10 is D-Proline.”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 18..22
(D) OTHER INFORMATION: /product= “OTHER”
/note= “The side chains of Lys at position 18 and Asp at
position 22 are linked by an amide bond. ”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 31
(D) OTHER INFORMATION: /product= “OTHER”
/note= “This C-terminal amino acid is an amide, i.e.,
CONHZ2."

(x1) SEQUENCE DESCRIPTION: SEQ ID NO: 41:

Ala Val Ser Glu Ile Gln Leu Xaa His Xaa Leu Gly Lys His Leu Asn
1 D 10 15

Ser Lys Glu Arg Val Asp Trp Leu Arg Lys Leu Leu Gln Asp Val
20 25 30

(2) INFORMATION FOR SEQ ID NO: 42:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 31 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: <Unknown:>
(D) TOPOLOGY: Not Relewvant

11) MOLECULE TYPE: peptide
pep
(v) FRAGMENT TYPE: N-terminal

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: -10
(D) OTHER INFORMATION: /product= “Nle”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: -4
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(D) OTHER INFORMATION: /product= “QOTHER”
/note= “The Xaa in position 14 is D-Proline.”

(ix) FEATURE:

(A) NAME/KEY: Protein

(B) LOCATION: 1..5

(D) OTHER INFORMATION: /product= “OTHER”
/note= “The side chains of Lys at position 18 and Asp at
position 22 are linked by an amide bond, and this
sequence has an amide C-terminus (i.e., CONH2), rather
than a carboxy C-Terminus (i.e., COOH)."”

(x1) SEQUENCE DESCRIPTION: SEQ ID NO: 42:

Ala Val Ser Glu Ile Gln Leu Xaa His Asn Leu Gly Lys Xaa Leu Asn
-15 -10 -5

Ser Lys Glu Arg Val Asp Trp Leu Arg Lys Leu Leu Gln Asp Val
1 5 10

(2) INFORMATION FOR SEQ ID NO: 43:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 31 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: <Unknown:>
(D) TOPOLOGY: Not Relewvant

11) MOLECULE TYPE: peptide
pep
(v) FRAGMENT TYPE: N-terminal

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 8
(D) OTHER INFORMATION: /product= “Nle”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 15
(D) OTHER INFORMATION: /product= “OTHER"
/note= “The Xaa in position 15 is D-Proline.”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 18..22
(D) OTHER INFORMATION: /product= “OTHER”
/note= “The side chains of Lys at position 18 and Asp at
position 22 are linked by an amide bond. ”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 31
(D) OTHER INFORMATION: /product= “OTHER”
/note= “This C-terminal amino acid is an amide, i.e.,
CONHZ2."

(x1) SEQUENCE DESCRIPTION: SEQ ID NO: 43:

Ala Val Ser Glu Ile Gln Leu Xaa His Asn Leu Gly Lys His Xaa Asn
1 5 10 15

Ser Lys Glu Arg Val Asp Trp Leu Arg Lys Leu Leu Gln Asp Val
20 25 30

(2) INFORMATION FOR SEQ ID NO: 44:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 31 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: <Unknown:>
(D) TOPOLOGY: Not Relewvant

(ii) MOLECULE TYPE: peptide
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(V)

(1x)

(1x)

(1x)

(1x)

FRAGMENT TYPE: N-terminal

FEATURE :
(A) NAME/KEY: Peptide
(B) LOCATION: 8
(D) OTHER INFORMATION: /product=

FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 16
(D) OTHER INFORMATION: /product=
/note= “The Xaa in position

FEATURE :
(A) NAME/KEY: Peptide
(B) LOCATION: 18..22
(D) OTHER INFORMATION: /product=

/note= “The side chains of Lys at position 18 and Asp at

63
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“NlE"

“OTHER"”
16 18 D-Proline.”

“OTHER"

position 22 are linked by an amide bond. ”

FEATURE :
(A) NAME/KEY: Peptide
(B) LOCATION: 31
(D) OTHER INFORMATION: /products=

/note= #“This C-terminal amino acid is an amide, i.e.,

CONHZ."

“OTHER"”

(x1) SEQUENCE DESCRIPTION: SEQ ID NO: 44:

Ala Val Ser Glu Ile Gln Leu Xaa His Asn Leu Gly Lys His Leu Xaa

1

5 10

15

Ser Lys Glu Arg Val Asp Trp Leu Arg Lys Leu Leu Gln Asp Val

20 25

(2) INFORMATION FOR SEQ ID NO: 45:

(1)

(11)
(V)

(1x)

(1x)

(1x)

(1x)

(x1)

SEQUENCE CHARACTERISTICS:
(A) LENGTH: 31 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: <Unknown:>
(D) TOPOLOGY: Not Relevant

MOLECULE TYPE: peptide
FRAGMENT TYPE: N-terminal

FEATURE :
(A) NAME/KEY: Peptide
(B) LOCATION: 8
(D) OTHER INFORMATION: /product=

FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 17
(D) OTHER INFORMATION: /product=
/note= “The Xaa in position

FEATURE :
(A) NAME/KEY: Peptide
(B LOCATION: 18..22
(D) OTHER INFORMATION: /products=

/note= “The side chains of Lys at position 18 and Asp at

30

quEH

“OTHER"
17 18 D-Proline.”

“OTHER"

position 22 are linked by an amide bond. ”

FEATURE :
(A) NAME/KEY: Peptide
(B) LOCATION: 31
(D) OTHER INFORMATION: /products=

/note= #“This C-terminal amino acid is an amide, i.e.,

CONHZ."

SEQUENCE DESCRIPTION: SEQ ID NO:

“OTHER"”

45z
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Ala Val Ser Glu Ile Gln Leu Xaa His Asn Leu Gly Lys His Leu Asn
1 S 10 15

Xaa Lys Glu Arg Val Asp Trp Leu Arg Lys Leu Leu Gln Asp Val
20 25 30

(2) INFORMATION FOR SEQ ID NO: 46:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 34 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: <Unknown:>
(D) TOPOLOGY: Not Relewvant

11) MOLECULE TYPE: peptide
pep
(v) FRAGMENT TYPE: N-terminal

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 8
(D) OTHER INFORMATION: /product= “Nle”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 18..22
(D) OTHER INFORMATION: /product= “OTHER”

/note= “The side chains of Lys at position 18 and Asp at
position 22 are linked by an amide bond. ”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 34
(D) OTHER INFORMATION: /product= “OTHER”

/note= “This C-terminal amino acid is an amide, i.e.,
CONHZ2."

(x1) SEQUENCE DESCRIPTION: SEQ ID NO: 46:

Ala Val Ser Glu Ile Gln Leu Xaa His Asn Leu Gly Lys His Leu Asn
1 D 10 15

Ser Lys Glu Arg Val Asp Trp Leu Arg Lys Leu Leu Gln Asp Val His
20 25 30

Asn Phe

(2) INFORMATION FOR SEQ ID NO: 47:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 31 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: <Unknown:>
(D) TOPOLOGY: Not Relewvant

11) MOLECULE TYPE: peptide
pep
(v) FRAGMENT TYPE: N-terminal

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 8
(D) OTHER INFORMATION: /product= “Nle”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 18..22
(D) OTHER INFORMATION: /product= “OTHER”
/note= “The side chains of Lys at position 18 and Asp at
position 22 are linked by an amide bond. ”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 31



US 2002/0132973 Al Sep. 19, 2002
65

—continued

(D) OTHER INFORMATION: /prmduct= “OTHER"
/note= “This C-terminal amino acid is an amide, i.e.,
CONHZ2."

(x1) SEQUENCE DESCRIPTION: SEQ ID NO: 47:

Ala Val Ser Glu Ile Gln Leu Xaa His Asn Leu Gly Lys His Leu Asn
1 5 10 15

Ser Asp Glu Arg Val Lys Trp Leu Arg Lys Leu Leu Gln Asp Val
20 25 30

(2) INFORMATION FOR SEQ ID NO: 48:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 31 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: <Unknown:>
(D) TOPOLOGY: Not Relewvant

11) MOLECULE TYPE: peptide
pep
(v) FRAGMENT TYPE: N-terminal

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B LOCATION: 8
(D) OTHER INFORMATION: /product= “Nle”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 18
(D) OTHER INFORMATION: /product= “Orn”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 18..22
(D) OTHER INFORMATION: /product= “OTHER”
/note= “The side chains of Orn at position 18 and Asp at
position 22 are linked by an amide bond. ”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 31
(D) OTHER INFORMATION: /product= “OTHER”
/note= “This C-terminal amino acid is an amide, i.e.,
CONHZ2."

(x1) SEQUENCE DESCRIPTION: SEQ ID NO: 48:

Ala Val Ser Glu Ile Gln Leu Xaa His Asn Leu Gly Lys His Leu Asn
1 D 10 15

Ser Xaa Glu Arg Val Asp Trp Leu Arg Lys Leu Leu Gln Asp Val
20 25 30

(2) INFORMATION FOR SEQ ID NO: 49:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 31 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: <Unknown:
(D) TOPOLOGY: Not Relewvant

(ii) MOLECULE TYPE: peptide
(v) FRAGMENT TYPE: N-terminal
(ix) FEATURE:
(A) NAME/KEY: Peptide
(B LOCATION: 8
(D) OTHER INFORMATION: /product= “Nle”

(ix) FEATURE:
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(A) NAME/KEY: Peptide
(B) LOCATION: 22
(D) OTHER INFORMATION: /product= “Orn”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 18..22
(D) OTHER INFORMATION: /product= “OTHER”
/note= “The side chain of Asp at position 18 and Orn at
position 22 are linked by an amide bond. ”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 31
(D) OTHER INFORMATION: /product= “OTHER”
/note= “This C-terminal amino acid is an amide, i.e.,
CONHZ2."

(x1) SEQUENCE DESCRIPTION: SEQ ID NO: 49:

Ala Val Ser Glu Ile Gln Leu Xaa His Asn Leu Gly Lys His Leu Asn
1 D 10 15

Ser Asp Glu Arg Val Xaa Trp Leu Arg Lys Leu Leu Gln Asp Val
20 25 30

(2) INFORMATION FOR SEQ ID NO: 50:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 31 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: <Unknown:>
(D) TOPOLOGY: Not Relewvant

11) MOLECULE TYPE: peptide
pep
(v) FRAGMENT TYPE: N-terminal

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 8
(D) OTHER INFORMATION: /product= “Nle”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 18..22
(D) OTHER INFORMATION: /product= “OTHER”
/note= “The side chains of Lys at position 18 and Glu at
position 22 are linked by an amide bond. ”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 31
(D) OTHER INFORMATION: /product= “OTHER”
/note= “This C-terminal amino acid is an amide, i.e.,
CONHZ2."

(x1) SEQUENCE DESCRIPTION: SEQ ID NO: 50:

Ala Val Ser Glu Ile Gln Leu Xaa His Asn Leu Gly Lys His Leu Asn
1 5 10 15

Ser Lys Glu Arg Val Glu Trp Leu Arg Lys Leu Leu Gln Asp Val
20 25 30

(2) INFORMATION FOR SEQ ID NO: 51:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 31 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: <Unknown:>
(D) TOPOLOGY: Not Relewvant

(ii) MOLECULE TYPE: peptide
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(v) FRAGMENT TYPE: N-terminal

(ix) FEATURE:
(A) NAME/KEY: Protein
(B) LOCATION: 1
(D) OTHER INFORMATION: /product= “Nle”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 11
(D) OTHER INFORMATION: /product= “Orn”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B LOCATION: 11..15
(D) OTHER INFORMATION: /product= “OTHER”

/note= “The side chains of Orn at position 18 and Glu at
position 22 are linked by an amide bond. *

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 24
(D) OTHER INFORMATION: /product= “OTHER”

/note= “This C-terminal amino acid is an amide, i.e.,
CONHZ2."

(x1) SEQUENCE DESCRIPTION: SEQ ID NO: 51:

Ala Val Ser Glu Ile Gln Leu Xaa His Asn Leu Gly Lys His Leu Asn
-5 1 D

Ser Xaa Glu Arg Val Glu Trp Leu Arg Lys Leu Leu Gln Asp Val
10 15 20

(2) INFORMATION FOR SEQ ID NO: 52:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 30 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: <Unknown:
(D) TOPOLOGY: Not Relewvant

11) MOLECULE TYPE: peptide
pep
(v) FRAGMENT TYPE: N-terminal

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 8
(D) OTHER INFORMATION: /product= “Nle”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 18..22
(D) OTHER INFORMATION: /product= “OTHER”
/note= “The side chains of Lys at position 18 and Asp at
position 22 are linked by an amide bond. ”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 30
(D) OTHER INFORMATION: /product= “OTHER”

/note= “This C-terminal amino acid is an amide, i.e.,
CONHZ2."

(x1) SEQUENCE DESCRIPTION: SEQ ID NO: 52:

Ala Val Ser Glu Ile Gln Leu Xaa His Asn Leu Gly Lys His Leu Asn
1 5 10 15

Ser Lys Glu Arg Val Asp Trp Leu Arg Lys Leu Leu Gln Asp
20 25 30
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(2) INFORMATION FOR SEQ ID NO: 53:

(1)

(11)
(V)

(1x)

(1x)

(1x)

(x1)

Ala Val Ser Glu Ile Gln Leu Xaa His Asn Leu Gly Lys His Leu Asn
S 10 15

1

SEQUENCE CHARACTERISTICS:
(A) LENGTH: 29 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: <Unknown:>
(D) TOPOLOGY: Not Relevant

MOLECULE TYPE: peptide
FRAGMENT TYPE: N-terminal

FEATURE :
(A) NAME/KEY: Peptide
(B LOCATION: 8
(D) OTHER INFORMATION: /product= “Nle”

FEATURE :
(A) NAME/KEY: Peptide
(B LOCATION: 18..22
(D) OTHER INFORMATION: /product= “OTHER”

/note= “The side chains of Lys at position 18 and Asp at

position 22 are linked by an amide bond. ”

FEATURE :
(A) NAME/KEY: Peptide
(B) LOCATION: 29
(D) OTHER INFORMATION: /product= “OTHER”

/note= “This C-terminal amino acid is an amide, i.e.,

CONHZ."

SEQUENCE DESCRIPTION: SEQ ID NO: 53:

Ser Lys Glu Arg Val Asp Trp Leu Arg Lys Leu Leu Gln

20 25

(2) INFORMATION FOR SEQ ID NO: 54:

(1)

(11)
(V)

(1x)

(1x)

(1x)

(x1)

Ala Val Ser Glu Ile Gln Leu Xaa His Asn Leu Gly Lys His Leu Asn
D 10 15

1

SEQUENCE CHARACTERISTICS:
(A) LENGTH: 28 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: <Unknown:>
(D) TOPOLOGY: Not Relewvant

MOLECULE TYPE: peptide
FRAGMENT TYPE: N-terminal

FEATURE :
(A) NAME/KEY: Peptide
(B) LOCATION: 8
(D) OTHER INFORMATION: /product= “Nle”

FEATURE :
(A) NAME/KEY: Peptide
(B) LOCATION: 18..22
(D) OTHER INFORMATION: /product= “OTHER”

/note= “The side chains of Lys at position 18 and Asp at

position 22 are linked by an amide bond. ”

FEATURE :
(A) NAME/KEY: Peptide
(B) LOCATION: 28
(D) OTHER INFORMATION: /product= “OTHER”

/note= “This C-terminal amino acid is an amide, i.e.,

CONHZ."

SEQUENCE DESCRIPTION: SEQ ID NO: 54:

Sep. 19, 2002
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Ser Lys Glu Arg Val Asp Trp Leu Arg Lys Leu Leu
20 25

(2) INFORMATION FOR SEQ ID NO: 55:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 27 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: <Unknown:>
(D) TOPOLOGY: Not Relevant

11) MOLECULE TYPE: peptide
pep
(v) FRAGMENT TYPE: N-terminal

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 8
(D) OTHER INFORMATION: /product= “Nle”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 18..22
(D) OTHER INFORMATION: /product= “OTHER”
/note= “The side chains of Lys at position 18 and Asp at
position 22 are linked by an amide bond. *

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 27
(D) OTHER INFORMATION: /product= “OTHER”
/note= #“This C-terminal amino acid i1s an amide, i.e.,
CONHZ2."

(x1) SEQUENCE DESCRIPTION: SEQ ID NO: 55:

Ala Val Ser Glu Ile Gln Leu Xaa His Asn Leu Gly Lys His Leu Asn
1 5 10 15

Ser Lys Glu Arg Val Asp Trp Leu Arg Lys Leu
20 25

(2) INFORMATION FOR SEQ ID NO: 56:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 22 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: <Unknown:>
(D) TOPOLOGY: Not Relewvant

11) MOLECULE TYPE: peptide
pep
(v) FRAGMENT TYPE: N-terminal

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 9..13
(D) OTHER INFORMATION: /product= “OTHER”
/note= “The side chains of Lys at position 9 and Asp at
position 13 are linked by an amide bond. *

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 22
(D) OTHER INFORMATION: /product= “OTHER”
/note= #“This C-terminal amino acid i1s an amide, i.e.,
CONHZ2."

(x1) SEQUENCE DESCRIPTION: SEQ ID NO: 56:

Asn Leu Gly Lys His Leu Asn Ser Lys Glu Arg Val Asp Trp Leu Arg
1 5 10 15

Lys Leu Leu Gln Asp Val
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20

(2) INFORMATION FOR SEQ ID NO: 57:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 23 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: <Unknown:>
(D) TOPOLOGY: Not Relewvant

11) MOLECULE TYPE: peptide
pep
(v) FRAGMENT TYPE: N-terminal

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 10..14
(D) OTHER INFORMATION: /product= “OTHER”
/note= “The side chains of Lys at position 10 and Asp at
position 14 are linked by an amide bond. ”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 23
(D) OTHER INFORMATION: /product= “OTHER”
/note= “This C-terminal amino acid is an amide, i.e.,
CONHZ2."

(x1) SEQUENCE DESCRIPTION: SEQ ID NO: 57:

His Asn Leu Gly Lys His Leu Asn Ser Lys Glu Arg Val Asp Trp Leu
1 5 10 15

Arg Lys Leu Leu Gln Asp Val
20

(2) INFORMATION FOR SEQ ID NO: 58:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 24 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: <Unknown:>
(D) TOPOLOGY: Not Relewvant

11) MOLECULE TYPE: peptide
pep
(v) FRAGMENT TYPE: N-terminal

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 1
(D) OTHER INFORMATION: /product= “Nle”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 11..15
(D) OTHER INFORMATION: /product= “OTHER”
/note= “The side chains of Lys at position 11 and Asp at
position 15 are linked by an amide bond. ”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 24
(D) OTHER INFORMATION: /product= “OTHER”
/note= “This C-terminal amino acid is an amide, i.e.,
CONHZ2."

(x1) SEQUENCE DESCRIPTION: SEQ ID NO: 58:

Xaa His Asn Leu Gly Lys His Leu Asn Ser Lys Glu Arg Val Asp Trp
1 5 10 15

Leu Arg Lys Leu Leu Gln Asp Val
20
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(2) INFORMATION FOR SEQ ID NO: 59:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 25 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: <Unknown:>
(D) TOPOLOGY: Not Relevant

11) MOLECULE TYPE: peptide
pep
(v) FRAGMENT TYPE: N-terminal

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 2
(D) OTHER INFORMATION: /product= “Nle”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 12..16
(D) OTHER INFORMATION: /product= “OTHER”
/note= “The side chains of Lys at position 12 and Asp at
position 16 are linked by an amide bond. *

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 25
(D) OTHER INFORMATION: /product= “OTHER”
/note= “This C-terminal amino acid is an amide, i.e.,
CONHZ."

(x1) SEQUENCE DESCRIPTION: SEQ ID NO: 59:

Leu Xaa His Asn Leu Gly Lys His Leu Asn Ser Lys Glu Arg Val Asp
1 5 10 15

Trp Leu Arg Lys Leu Leu Gln Asp Val
20 25

(2) INFORMATION FOR SEQ ID NO: 60:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 26 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: <Unknown:>
(D) TOPOLOGY: Not Relewvant

11) MOLECULE TYPE: peptide
pep
(v) FRAGMENT TYPE: N-terminal

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 3
(D) OTHER INFORMATION: /product= “Nle”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 13..17
(D) OTHER INFORMATION: /product= “OTHER”
/note= “The side chains of Lys at position 13 and Asp at
position 17 are linked by an amide bond. ”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 26
(D) OTHER INFORMATION: /product= “OTHER”

/note= “This C-terminal amino acid is an amide, i.e.,
CONHZ2."
(x1) SEQUENCE DESCRIPTION: SEQ ID NO: 60:

Gln Leu Xaa His Asn Leu Gly Lys His Leu Asn Ser Lys Glu Arg Val
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1 5 10 15

Asp Trp Leu Arg Lys Leu Leu Gln Asp Val
20 25

(2) INFORMATION FOR SEQ ID NO: 61:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 27 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: <Unknown:>
(D) TOPOLOGY: Not Relewvant

11) MOLECULE TYPE: peptide
pep
(v) FRAGMENT TYPE: N-terminal

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 4
(D) OTHER INFORMATION: /product= “Nle”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 14..18
(D) OTHER INFORMATION: /product= “OTHER”
/note= “The side chains of Lys at position 14 and Asp at
position 18 are linked by an amide bond.

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 27
(D) OTHER INFORMATION: /product= “OTHER”
/note= #“This C-terminal amino acid i1s an amide, i.e.,
CONHZ."

(x1) SEQUENCE DESCRIPTION: SEQ ID NO: 61:

Tle Gln Leu Xaa His Asn Leu Gly Lys His Leu Asn Ser Lys Glu Arg
1 5 10 15

Val Asp Trp Leu Arg Lys Leu Leu Gln Asp Val
20 25

(2) INFORMATION FOR SEQ ID NO: 62:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 28 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: <Unknown:>
(D) TOPOLOGY: Not Relewvant

11) MOLECULE TYPE: peptide
pep
(v) FRAGMENT TYPE: N-terminal

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 5
(D) OTHER INFORMATION: /product= “Nle”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 15..19
(D) OTHER INFORMATION: /product= “OTHER”
/note= “The side chains of Lys at position 15 and Asp at
position 19 are linked by an amide bond. ”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 28
(D) OTHER INFORMATION: /product= “OTHER”
/note= “This C-terminal amino acid is an amide, i.e.,
CONHZ."
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(x1) SEQUENCE DESCRIPTION: SEQ ID NO: 62:

Glu Ile Gln Leu Xaa His Asn Leu Gly Lys His Leu Asn Ser Lys Glu
1 S 10 15

Arg Val Asp Trp Leu Arg Lys Leu Leu Gln Asp Val
20 25

(2) INFORMATION FOR SEQ ID NO: 63:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 29 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: <Unknown:
(D) TOPOLOGY: Not Relewvant

11) MOLECULE TYPE: peptide
pep
(v) FRAGMENT TYPE: N-terminal

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 6
(D) OTHER INFORMATION: /product= “Nle”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 16..20
(D) OTHER INFORMATION: /product= “OTHER”
/note= “The side chains of Lys at position 16 and Asp at
position 20 are linked by an amide bond. ”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 29
(D) OTHER INFORMATION: /product= “OTHER”

/note= “This C-terminal amino acid is an amide, i.e.,
CONHZ2."

(x1) SEQUENCE DESCRIPTION: SEQ ID NO: 63:

Ser Glu Ile Gln Leu Xaa His Asn Leu Gly Lys His Leu Asn Ser Lys
1 5 10 15

Glu Arg Val Asp Trp Leu Arg Lys Leu Leu Gln Asp Val
20 25

(2) INFORMATION FOR SEQ ID NO: 64:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 30 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: <Unknown:>
(D) TOPOLOGY: Not Relevant

11) MOLECULE TYPE: peptide
pep
(v) FRAGMENT TYPE: N-terminal

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 7
(D) OTHER INFORMATION: /product= “Nle”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 17..21
(D) OTHER INFORMATION: /product= “OTHER”
/note= “The side chains of Lys at position 17 and Asp at
position 21 are linked by an amide bond. *

(ix) FEATURE:
(A) NAME/KEY: Peptide
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(B) LOCATION: 30
(D) OTHER INFORMATION: /product= “OTHER”

/note= “This C-terminal amino acid is an amide, i.e.,
CONHZ."

(x1) SEQUENCE DESCRIPTION: SEQ ID NO: 64:

Val Ser Glu Ile Gln Leu Xaa His Asn Leu Gly Lys His Leu Asn Ser
1 S 10 15

Lys Glu Arg Val Asp Trp Leu Arg Lys Leu Leu Gln Asp Val
20 25 30

(2) INFORMATION FOR SEQ ID NO: 65:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 28 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: <Unknown:>
(D) TOPOLOGY: Not Relewvant

11) MOLECULE TYPE: peptide
pep
(v) FRAGMENT TYPE: N-terminal

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 2
(D) OTHER INFORMATION: /product= “Nle”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 12..16
(D) OTHER INFORMATION: /product= “OTHER”
/note= “The side chains of Lys at position 12 and Asp at
position 16 are linked by an amide bond. ”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 28
(D) OTHER INFORMATION: /product= “OTHER"
/note= “This C-terminal amino acid is an amide, i.e.,
CONHZ2."

(x1) SEQUENCE DESCRIPTION: SEQ ID NO: 65:

Leu Xaa His Asn Leu Gly Lys His Leu Asn Ser Lys Glu Arg Val Asp
1 5 10 15

Trp Leu Arg Lys Leu Leu Gln Asp Val His Asn Phe
20 25

(2) INFORMATION FOR SEQ ID NO: 66:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 31 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: <Unknown:>
(D) TOPOLOGY: Not Relevant

11) MOLECULE TYPE: peptide
pep
(v) FRAGMENT TYPE: N-terminal

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 8
(D) OTHER INFORMATION: /product= “Nle”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B LOCATION: 18
(D) OTHER INFORMATION: /product= “Nle”
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(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 10..14
(D) OTHER INFORMATION: /product= “OTHER”
/note= “The side chains of Lys at position 10 and Asp at
position 14 are linked by an amide bond. *

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 31
(D) OTHER INFORMATION: /product= “OTHER”
/note= “This C-terminal amino acid is an amide, i.e.,
CONHZ2."

(x1) SEQUENCE DESCRIPTION: SEQ ID NO: 66:

Ala Val Ser Glu Ile Gln Leu Xaa His Lys Leu Gly Lys Asp Leu Asn
1 5 10 15

Ser Xaa Glu Arg Val Glu Trp Leu Arg Lys Leu Leu Gln Asp Val
20 25 30

(2) INFORMATION FOR SEQ ID NO: 67/:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 31 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: <Unknown:
(D) TOPOLOGY: Not Relewvant

11) MOLECULE TYPE: peptide
pep
(v) FRAGMENT TYPE: N-terminal

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 8
(D) OTHER INFORMATION: /product= “Nle”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 14..18
(D) OTHER INFORMATION: /product= “OTHER”
/note= “The side chains of Lys at position 14 and Asp at
position 18 are linked by an amide bond. ”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 31
(D) OTHER INFORMATION: /product= “OTHER"
/note= “This C-terminal amino acid is an amide, i.e.,
CONHZ2."

(x1) SEQUENCE DESCRIPTION: SEQ ID NO: 67:

Ala Val Ser Glu Ile Gln Leu Xaa His Asn Leu Gly Lys Lys Leu Asn
1 5 10 15

Ser Asp Glu Arg Val Glu Trp Leu Arg Lys Leu Leu Gln Asp Val
20 25 30
(2) INFORMATION FOR SEQ ID NO: 68:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 31 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: <Unknown:>
(D) TOPOLOGY: Not Relevant
(ii) MOLECULE TYPE: peptide

(v) FRAGMENT TYPE: N-terminal

(ix) FEATURE:
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(A) NAME/KEY: Peptide
(B) LOCATION: 8
(D) OTHER INFORMATION: /product= “Nle”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 18
(D) OTHER INFORMATION: /product= “Nle”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 17..21
(D) OTHER INFORMATION: /product= “OTHER”
/note= “The side chain of Lys at position 17 and Asp at
position 21 are linked by an amide bond. ”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 31
(D) OTHER INFORMATION: /product= “OTHER”
/note= “This C-terminal amino acid is an amide, i.e.,
CONHZ2."

(x1) SEQUENCE DESCRIPTION: SEQ ID NO: 68:

Ala Val Ser Glu Ile Gln Leu Xaa His Asn Leu Gly Lys His Leu Asn
1 5 10 15

Lys Xaa Glu Arqg Asp Glu Trp Leu Arg Lys Leu Leu Gln Asp Val
20 25 30

(2) INFORMATION FOR SEQ ID NO: 69:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 31 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: <Unknown:>
(D) TOPOLOGY: Not Relewvant

11) MOLECULE TYPE: peptide
pep
(v) FRAGMENT TYPE: N-terminal

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 8
(D) OTHER INFORMATION: /product= “Nle”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 18
(D) OTHER INFORMATION: /product= “Nle”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 21..25
(D) OTHER INFORMATION: /product= “OTHER”
/note= “The side chains of Lys at position 21 and Asp at
position 25 are linked by an amide bond. *

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 31
(D) OTHER INFORMATION: /product= “OTHER"
/note= #“This C-terminal amino acid i1s an amide, i.e.,

CONHZ."
(x1) SEQUENCE DESCRIPTION: SEQ ID NO: 69:

Ala Val Ser Glu Ile Gln Leu Xaa His Asn Leu Gly Lys His Leu Asn
1 S 10 15

Ser Xaa Glu Arg Lys Glu Trp Leu Asp Lys Leu Leu Gln Asp Val
20 25 30
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(2) INFORMATION FOR SEQ ID NO: 70:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 31 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: <Unknown:>
(D) TOPOLOGY: Not Relewvant

11) MOLECULE TYPE: peptide
pep
(v) FRAGMENT TYPE: N-terminal

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 8
(D) OTHER INFORMATION: /product= “Nle”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 18
(D) OTHER INFORMATION: /product= “Nle”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 25..29
(D) OTHER INFORMATION: /product= “OTHER”
/note= “The side chains of Lys at position 25 and Asp at
position 29 are linked by an amide bond.”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 31
(D) OTHER INFORMATION: /product= “OTHER”
/note= #“This C-terminal amino acid i1s an amide, i.e.,
CONHZ."

(x1) SEQUENCE DESCRIPTION: SEQ ID NO: 70:

Ala Val Ser Glu Ile Gln Leu Xaa His Asn Leu Gly Lys His Leu Asn
1 5 10 15

Ser Xaa Glu Arg Val Glu Trp Leu Lys Lys Leu Leu Asp Asp Val
20 25 30

(2) INFORMATION FOR SEQ ID NO: 71:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 34 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: <Unknown:>
(D) TOPOLOGY: Not Relewvant

11) MOLECULE TYPE: peptide
pep
(v) FRAGMENT TYPE: N-terminal

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 18..22
(D) OTHER INFORMATION: /product= “OTHER”
/note= “The side chains of Lys at position 18 and Asp at
position 22 are linked by an amide bond. ”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 34
(D) OTHER INFORMATION: /product= “OTHER”
/note= #“This C-terminal amino acid is an amide, i.e.,
CONHZ2."

(x1) SEQUENCE DESCRIPTION: SEQ ID NO: 71:

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile Gln
1 5 10 15
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Asp Lys Arg Arg Arg Asp Phe Leu His His Leu Ile Ala Glu Ile His
20 25 30

Thr Ala

(2) INFORMATION FOR SEQ ID NO: 72:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 34 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: <Unknown:>
(D) TOPOLOGY: Not Relewvant

11) MOLECULE TYPE: peptide
pep
(v) FRAGMENT TYPE: N-terminal

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 18..22
(D) OTHER INFORMATION: /product= “OTHER”
/note= “The side chains of Lys at position 18 and Asp at
position 22 are linked by an amide bond. *

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 34
(D) OTHER INFORMATION: /product= “OTHER”
/note= “This C-terminal amino acid is an amide, i.e.,
CONHZ."

(x1) SEQUENCE DESCRIPTION: SEQ ID NO: 72:

Ala Val Ser Glu His Gln Leu Leu His Asp Lys Gly Lys Ser Ile Gln
1 S 10 15

Asp Lys Arg Arg Arg Asp Leu Leu Glu Lys Leu Leu Glu Lys Leu His
20 25 30

Thr Ala

(2) INFORMATION FOR SEQ ID NO: 73:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 31 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: <Unknown:>
(D) TOPOLOGY: Not Relewvant

11) MOLECULE TYPE: peptide
pep
(v) FRAGMENT TYPE: N-terminal

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 8
(D) OTHER INFORMATION: /product= “Nle”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 13..17
(D) OTHER INFORMATION: /product= “OTHER”
/note= “The side chains of Lys at position 13 and Asp at
position 17 are linked by an amide bond. 7

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 18..22
(D) OTHER INFORMATION: /product= “OTHER”
/note= “The side chains of Lys at position 18 and Asp at
position 22 are linked by an amide bond.”

(ix) FEATURE:
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(A) NAME/KEY: Peptide
(B) LOCATION: 31
(D) OTHER INFORMATION: /product= “OTHER"
/note= “This C-terminal amino acid is an amide,i.e.,

CONHZ."
(x1) SEQUENCE DESCRIPTION: SEQ ID NO: 73:

Ala Val Ser Glu Ile Gln Leu Xaa His Asn Leu Gly Lys His Leu Asn
1 5 10 15

Asp Lys Glu Arg Val Asp Trp Leu Arg Lys Leu Leu Gln Asp Val
20 25 30

(2) INFORMATION FOR SEQ ID NO: 74:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 31 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: <Unknown:>
(D) TOPOLOGY: Not Relevant

11) MOLECULE TYPE: peptide
pep
(v) FRAGMENT TYPE: N-terminal

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 8
(D) OTHER INFORMATION: /product= “Nle”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 18..22
(D) OTHER INFORMATION: /product= “OTHER”
/note= “The side chain of Lys at position 18 and Asp at
position 22 are linked by an amide bond.”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 26..30
(D) OTHER INFORMATION: /product= “OTHER”
/note= “The side chain of Lys at position 26 and Asp at
position 30 are linked by an amide bond.”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 31
(D) OTHER INFORMATION: /product= “OTHER”
/note= “This C-terminal amino acid is an amide,i.e.,
CONHZ."

(x1) SEQUENCE DESCRIPTION: SEQ ID NO: 74:

Ala Val Ser Glu Ile Gln Leu Xaa His Asn Leu Gly Lys His Leu Asn
1 S 10 15

Ser Lys Glu Arg Val Asp Trp Leu Arg Lys Leu Leu Gln Asp Val
20 25 30
(2) INFORMATION FOR SEQ ID NO: 75:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 34 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: <Unknown:>
(D) TOPOLOGY: Not Relewvant
(ii) MOLECULE TYPE: peptide

(v) FRAGMENT TYPE: N-terminal

(ix) FEATURE:
(A) NAME/KEY: Peptide
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(B) LOCATION: 8
(D) OTHER INFORMATION: /product= “Nle”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 13..17
(D) OTHER INFORMATION: /product= “OTHER”
/note= “The side chain of Lys at position 13 and Asp at
position 17 are linked by an amide bond.”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 18..22
(D) OTHER INFORMATION: /product= “OTHER”
/note= “The side chain of Lys at position 18 and Asp at
position 22 are linked by an amide bond.”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 34
(D) OTHER INFORMATION: /product= “OTHER”

/note= #“This C-terminal amino acid is an amide, i.e.,
CONHZ."

(x1) SEQUENCE DESCRIPTION: SEQ ID NO: 75:

Ala Val Ser Glu Ile Gln Leu Xaa His Asn Leu Gly Lys His Leu Asn
1 5 10 15

Asp Lys Glu Arg Val Asp Trp Leu Arg Lys Leu Leu Gln Asp Val His
20 25 30

Asn Phe

(2) INFORMATION FOR SEQ ID NO: 76:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 31 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: <Unknown:>
(D) TOPOLOGY: Not Relewvant

11) MOLECULE TYPE: peptide
pep
(v) FRAGMENT TYPE: N-terminal

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 8
(D) OTHER INFORMATION: /product= “Nle”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 18
(D) OTHER INFORMATION: /product= “Nle”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 13..17
(D) OTHER INFORMATION: /product= “OTHER”
/note= “The side chain of Lys at position 13 and Asp at
position 17 are linked by an amide bond.”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 26..30
(D) OTHER INFORMATION: /product= “OTHER”
/note= “The side chains of Lys at position 26 and Asp at
position 30 are linked by an amide bond. ”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 31
(D) OTHER INFORMATION: /product= “OTHER"
/note= “The C-terminal amino acid is an amide,i.e.,
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CONHZ."
(x1) SEQUENCE DESCRIPTION: SEQ ID NO: 76:

Ala Val Ser Glu Ile Gln Leu Xaa His Asn Leu Gly Lys His Leu Asn
1 5 10 15

Asp Xaa Glu Arg Val Glu Trp Leu Arg Lys Leu Leu Gln Asp Val
20 25 30

(2) INFORMATION FOR SEQ ID NO: 77:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 28 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: <Unknown:>
(D) TOPOLOGY: Not Relewvant

11) MOLECULE TYPE: peptide
pep
(v) FRAGMENT TYPE: N-terminal

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 12..16
(D) OTHER INFORMATION: /product= “OTHER”
/note= “The side chains of Lys at position 12 and Asp at
position 16 are linked by an amide bond.”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 28
(D) OTHER INFORMATION: /product= “OTHER”
/note= #“This C-terminal amino acid i1s an amide, i.e.,
CONHZ."

(x1) SEQUENCE DESCRIPTION: SEQ ID NO: 77:

Leu Leu His Asp Lys Gly Lys Ser Ile Gln Asp Lys Arg Arg Arg Asp
1 5 10 15

Phe Leu His His Leu Ile Ala Glu Ile His Thr Ala
20 25

(2) INFORMATION FOR SEQ ID NO: 78:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 28 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: <Unknown:>
(D) TOPOLOGY: Not Relewvant

11) MOLECULE TYPE: peptide
pep
(v) FRAGMENT TYPE: N-terminal

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 2
(D) OTHER INFORMATION: /product= “Nle”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 7..11
(D) OTHER INFORMATION: /product= “OTHER”
/note= “The side chains of Lys at position 7 and Asp at
position 11 are lined by an amide bond.”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 12..16
(D) OTHER INFORMATION: /product= “OTHER”
/note= “The side chains of Lys at position 12 and Asp at
position 16 are linked by amide bonds.”
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(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 28
(D) OTHER INFORMATION: /product= “OTHER”
/note= “This C-terminal amino acid i1s an amide,i.e.,
CONHZ2."

(x1) SEQUENCE DESCRIPTION: SEQ ID NO: 78:

Leu Xaa His Asn Leu Gly Lys His Leu Asn Asp Lys Glu Arg Val Asp
1 5 10 15

Trp Leu Arg Lys Leu Leu Gln Asp Val His Asn Phe
20 25

(2) INFORMATION FOR SEQ ID NO: 79:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 28 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: <Unknown:>
(D) TOPOLOGY: Not Relewvant

11) MOLECULE TYPE: peptide
pep
(v) FRAGMENT TYPE: N-terminal

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 2
(D) OTHER INFORMATION: /product= “Nle”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 12..16
(D) OTHER INFORMATION: /product= “OTHER”
/note= “The side chains of Lys at position 12 and Asp at
position 16 are linked by an amide bond.”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 20..24
(D) OTHER INFORMATION: /product= “OTHER”
/note= “The side chains of Lys at position 20 and Asp at
position 24 are linked by an amide bond.”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 28
(D) OTHER INFORMATION: /product= “OTHER”
/note= “This C-terminal amino acid is an amide, i.e.,
CONHZ."

(x1) SEQUENCE DESCRIPTION: SEQ ID NO: 79:

Leu Xaa His Asn Leu Gly Lys His Leu Asn Ser Lys Glu Arg Val Asp
1 5 10 15

Trp Leu Arg Lys Leu Leu Gln Asp Val His Asn Phe
20 25
(2) INFORMATION FOR SEQ ID NO: 80:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 31 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: <Unknown:>
(D) TOPOLOGY: Not Relewvant

(ii) MOLECULE TYPE: peptide

(v) FRAGMENT TYPE: N-terminal
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(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 8
(D) OTHER INFORMATION: /product= “Nle”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 13..17
(D) OTHER INFORMATION: /product= “OTHER”
/note= “The side chains of Lys at position 13 and Asp at
position 17 are linked by an amide bond.”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 18..22
(D) OTHER INFORMATION: /product= “OTHER"
/note= “The side chains of Lys at position 18 and Asp at
position 22 are linked by an amide bond.”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 26..30
(D) OTHER INFORMATION: /product= “OTHER”
/note= “The side chains of Lys at position 26 and Asp at
position 30 are linked by an amide bond.”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 31
(D) OTHER INFORMATION: /product= “OTHER”
/note= “This C-terminal amino acid is an amide, i.e.,
CONHZ."

(x1) SEQUENCE DESCRIPTION: SEQ ID NO: 80:

Ala Val Ser Glu Ile Gln Leu Xaa His Asn Leu Gly Lys His Leu Asn
1 S 10 15

Asp Lys Glu Arg Val Asp Trp Leu Arg Lys Leu Leu Gln Asp Val
20 25 30

(2) INFORMATION FOR SEQ ID NO: 81:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 31 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: <Unknown:>
(D) TOPOLOGY: Not Relewvant

11) MOLECULE TYPE: peptide
pep
(v) FRAGMENT TYPE: N-terminal

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 18..22
(D) OTHER INFORMATION: /product= “OTHER”
/note= “The side chains of Lys at position 18 and Asp at
position 22 are linked by an amide bond.”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 31
(D) OTHER INFORMATION: /product= “OTHER"
/note= #“This C-terminal amino acid i1s an amide, i.e.,
CONH2Z ."

(x1) SEQUENCE DESCRIPTION: SEQ ID NO: 81:

Ala Val Ser Glu Ile Gln Leu Ala His Asn Leu Gly Lys His Leu Asn
1 S 10 15

Ser Lys Glu Arg Val Asp Trp Leu Arg Lys Leu Leu Gln Asp Val
20 25 30
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(2) INFORMATION FOR SEQ ID NO: 82:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 31 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: <Unknown:>
(D) TOPOLOGY: Not Relewvant

11) MOLECULE TYPE: peptide
pep
(v) FRAGMENT TYPE: N-terminal

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 2
(D) OTHER INFORMATION: /product= “OTHER”
/note= “The Xaa in position 2 is D-Proline.”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 8
(D) OTHER INFORMATION: /product= “Nle”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 18..22
(D) OTHER INFORMATION: /product= “OTHER”
/note= “The side chains of Lys at position 18 and Asp at
position 22 are linked by an amide bond.”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 31
(D) OTHER INFORMATION: /product= “OTHER”
/note= “This C-terminal amino acid is an amide, i.e.,
CONHZ2."

(x1) SEQUENCE DESCRIPTION: SEQ ID NO: B82:

Ala Xaa Ser Glu Ile Gln Leu Xaa His Asn Leu Gly Lys His Leu Asn
1 D 10 15

Ser Lys Glu Arg Val Asp Trp Leu Arg Lys Leu Leu Gln Asp Val
20 25 30

(2) INFORMATION FOR SEQ ID NO: 83:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 31 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: <Unknown:
(D) TOPOLOGY: Not Relewvant

11) MOLECULE TYPE: peptide
pep
(v) FRAGMENT TYPE: N-terminal

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 4
(D) OTHER INFORMATION: /product= “OTHER”
/note= “The Xaa in position 4 is D-Proline.”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 8
(D) OTHER INFORMATION: /product= “Nle”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 18..22
(D) OTHER INFORMATION: /product= “OTHER”
/note= “The side chains of Lys at position 18 and Asp at
position 22 are linked by an amide bond.”

Sep. 19, 2002
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(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 31
(D) OTHER INFORMATION: /product= “OTHER”
/note= “This C-terminal amino acid is an amide, i.e.,
CONHZ2."

(x1) SEQUENCE DESCRIPTION: SEQ ID NO: 83:

Ala Val Ser Xaa Ile Gln Leu Xaa His Asn Leu Gly Lys His Leu Asn
1 5 10 15

Ser Lys Glu Arg Val Asp Trp Leu Arg Lys Leu Leu Gln Asp Val
20 25 30

(2) INFORMATION FOR SEQ ID NO: 84:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 31 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: <Unknown:>
(D) TOPOLOGY: Not Relewvant

11) MOLECULE TYPE: peptide
pep
(v) FRAGMENT TYPE: N-terminal

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 5
(D) OTHER INFORMATION: /product= “OTHER”
/note= “The Xaa in position 5 is D-Proline.”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 8
(D) OTHER INFORMATION: /product= “Nle”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 18..22
(D) OTHER INFORMATION: /product= “OTHER”
/note= “The side chains of Lys at position 18 and Asp at
position 22 are linked by an amide bond.”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 31
(D) OTHER INFORMATION: /product= “OTHER"
/note= “This C-terminal amino acid is an amide, i.e.,
CONHZ2."

(x1) SEQUENCE DESCRIPTION: SEQ ID NO: 84:

Ala Val Ser Glu Xaa Gln Leu Xaa His Asn Leu Gly Lys His Leu Asn
1 5 10 15

Ser Lys Glu Arg Val Asp Trp Leu Arg Lys Leu Leu Gln Asp Val
20 25 30
(2) INFORMATION FOR SEQ ID NO: 85:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 31 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: <Unknown:>
(D) TOPOLOGY: Not Relevant
(ii) MOLECULE TYPE: peptide

(v) FRAGMENT TYPE: N-terminal

(ix) FEATURE:



US 2002/0132973 Al Sep. 19, 2002
36

—continued

(A) NAME/KEY: Peptide
(B) LOCATION: 8
(D) OTHER INFORMATION: /product= “OTHER"
/note= “The Xaa in position 8 is D-Proline.”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 18..22
(D) OTHER INFORMATION: /product= “OTHER”
/note= “The side chains of Lys at position 18 and Asp at
position 22 are linked by an amide bond.”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 31
(D) OTHER INFORMATION: /product= “OTHER"
/note= “This C-terminal amino acid is an amide, i.e.,
CONHZ2."

(x1) SEQUENCE DESCRIPTION: SEQ ID NO: 85:

Ala Val Ser Glu Ile Gln Leu Xaa His Asn Leu Gly Lys His Leu Asn
1 5 10 15

Ser Lys Glu Arg Val Asp Trp Leu Arg Lys Leu Leu Gln Asp Val
20 25 30

(2) INFORMATION FOR SEQ ID NO: 86:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 31 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: <Unknown:>
(D) TOPOLOGY: Not Relevant

11) MOLECULE TYPE: peptide
pep
(v) FRAGMENT TYPE: N-terminal

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 8
(D) OTHER INFORMATION: /product= “Nle”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 11
(D) OTHER INFORMATION: /product= “OTHER”
/note= “The Xaa in position 11 is D-Proline.”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 18..22
(D) OTHER INFORMATION: /product= “OTHER”
/note= “The side chains of Lys at position 18 and Asp at
position 22 are linked by an amide bond.”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 31
(D) OTHER INFORMATION: /product= “OTHER”
/note= “This C-terminal amino acid is an amide, i.e.,
CONHZ2."

(x1) SEQUENCE DESCRIPTION: SEQ ID NO: 86:

Ala Val Ser Glu Ile Gln Leu Xaa His Asn Xaa Gly Lys His Leu Asn
1 5 10 15

Ser Lys Glu Arg Val Asp Trp Leu Arg Lys Leu Leu Gln Asp Val
20 25 30

(2) INFORMATION FOR SEQ ID NO: 87:
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(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 31 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: <Unknown:>
(D) TOPOLOGY: Not Relevant

11) MOLECULE TYPE: peptide
pep
(v) FRAGMENT TYPE: N-terminal

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B LOCATION: 8
(D) OTHER INFORMATION: /product= “Nle”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 12
(D) OTHER INFORMATION: /product= “OTHER”
/note= “The Xaa in position 12 is D-Proline.”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 18..22
(D) OTHER INFORMATION: /product= “OTHER”
/note= “The side chains of Lys at position 18 and Asp at
position 22 are linked by an amide bond.”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 31
(D) OTHER INFORMATION: /product= “OTHER”
/note= #“This C-terminal amino acid i1s an amide, i.e.,
CONHZ2."

(x1) SEQUENCE DESCRIPTION: SEQ ID NO: 87:

Ala Val Ser Glu Ile Gln Leu Xaa His Asn Leu Xaa Lys His Leu Asn
1 5 10 15

Ser Lys Glu Arg Val Asp Trp Leu Arg Lys Leu Leu Gln Asp Val
20 25 30

(2) INFORMATION FOR SEQ ID NO: 88:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 31 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: <Unknown:>
(D) TOPOLOGY: Not Relewvant

11) MOLECULE TYPE: peptide
pep
(v) FRAGMENT TYPE: N-terminal

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 8
(D) OTHER INFORMATION: /product= “Nle”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 13
(D) OTHER INFORMATION: /product= “OTHER”
/note= “The Xaa in position 13 is D-Proline.”

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 18..22
(D) OTHER INFORMATION: /product= “OTHER”
/note= “The side chains of Lys at position 18 and Asp at
position 22 are linked by an amide bond.”

(ix) FEATURE:
(A) NAME/KEY: Peptide
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(B) LOCATION: 31
(D) OTHER INFORMATION: /product= “OTHER”

/note= “This C-terminal amino acid is an amide, i.e.,

CONHZ."

(x1) SEQUENCE DESCRIPTION: SEQ ID NO: 88:

Ala Val Ser Glu Ile Gln Leu Xaa His Asn Leu Gly Xaa His Leu Asn

1

5 10

15

Ser Lys Glu Arg Val Asp Trp Leu Arg Lys Leu Leu Gln Asp Val

20 25

What 1s claimed 1s:

1. A cyclic peptide compound of formula

X_Al D_All _Al E_AIS_AléI_Alﬁ_Alﬁ_Al ?_AIB_Al Q_AED_
AE l_AEE_AES_AEéIAES _AEG_AE ?_Y

or a pharmaceutically acceptable salt or prodrug thereof
whereln

X 1s selected from the group consisting of
(@) Rig-Ag-As-As-As-Ay-As-Ag-Ag-Ag-Aor,
(b) Ri-As-As-A-As-Ag-As-Ag-Ao-,
(©) Ryp-Az-Ay-As-Ag-As-Ag-Ao-,

(d) Ri-As-As-Ag-As-Ag-Ao-,
(€) Ri-As-Ag-As-Ag-Ao-,

(D) Ry -Ag-As-Ag-Ag,

(8) Ri-As-Ag-Ao-,

(h) Ry,-Ag-Ag,

(1) R,,-As-, and

() Ryg-s

Y 1s selected from the group consisting of

(a) -Rs,

(b) -Azs-Rs,

(€) -Azg-AreRs,

(d) -Azg-Aze-Azp-Rs,

(€) -Ang-Aro-Asp-Asg;-R,

(D) -Azg-Aso-Asg-Aszi-As-Rs,

(2) -Ais-Aso-Asg-As-Ass-As5-R;, and

(h) -A,g-Aso-Aszo-Asi-Ass-Ass-Ag,-Ry;
R,. 1s H, alkyl, aralkyl or —COR.;

R, 1s R, or a group of formula

|
Rﬁ\N/]\/N or
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R O
Rg
*aN_ z’f :
H Rig Ryg

R, 1s alkyl, alkenyl, alkynyl, aryl or aralkyl;

R, 1s a group of formula A,;-OR, or A,;-NR,R;
R, and R are independently H or lower alkyl;
R, and R, are independently H or alkyl;

R, 1s alkyl;

R, 1s H, alkyl or COR,;

R, 1s H or halogen;

R, 1s alkyl or aralkyl;

mis 1, 2 or 3;

nis 3 or 4;

A, 1s absent or a peptide of from one to six amino acid
residues;

A, 15 Ser, Ala, Gly or D-Pro, or an equivalent amino acid
thereof;

A, 1s Ala, Val or Gly, or an equivalent amino acid thereof;

A, 15 Ala, Ser, Gly or D-Pro, or an equivalent amino acid
thereof;

A, 1s Glu, Ala or Gly, or an equivalent amino acid thereof;

A; 15 lle, His, Ala or Gly, or an equivalent amino acid
thereof;

A, 1s Ala, Gln, Gly or D-Pro, or an equivalent amino acid
thereof;

A 18 Ala, Leu, Gly, or an equivalent amino acid thereof;

A, 1s Leu, Nle, Gly or D-Pro, or an equivalent amino acid
thereof;

A, 1s His, Ala, D-Pro or Gly, or an equivalent amino acid
thereof;

A, 1s Ala, Asn, Asp, Glu, Gly or Lys;

A, 1s Ala, Gly, Leu or Lys, or an equivalent amino acid
thereof;
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A, 1s Ala or Gly, or an equivalent amino acid thereof;
A, ; 1s Ala, Gly or Lys;
A, , 1s Ala, Asp, Gly, His, Lys or Ser;

A< 1s Ala, Gly, Ile, D-Pro or Leu, or an equivalent amino
acid thereof;

A, 15 Asn, Ala, Gly, D-Pro or Gln, or an equivalent amino
acid thereof;

A5 1s Ala, Asp, Gly, Lys or Ser;

A4 1s Asp, Leu, Lys, Orn or Nle;

A, 18 Arg or Glu, or an equivalent amino acid thereof;
A,, 1s Arg or an equivalent amino acid thereof;

A, 1s Arg, Asp, Lys or Val;

A, 18 Asp, Glu, Lys, Orn or Phe;

A,; 1s Leu, Phe or Trp, or an equivalent amino acid
thereof;

A,, 1s Leu or an equivalent amino acid thereof;

A, 1s Arg, Asp, Glu, His or Lys;

A, 1s His or Lys;

A,- 1s Leu or Lys, or an equivalent amino acid thereof;
A, 1s Ile or Leu, or an equivalent amino acid thereof;.
A, 18 Ala, Asp, Glu or Gin;

A, 1s Asp, Glu or Lys;

A, 1s Ile, Leu or Val, or an equivalent amino acid thereof;
A, 1s H 1s, or an equivalent amino acid thereof,

A.; 1s Asn or Thr, or an equivalent amino acid thereof;
A, 1s Ala or Phe, or an equivalent amino acid thereot
A< 1s absent or a peptide of from 1 to 4 amino acids; and

the side chains of at least one of the following pairs of
amino acid residues, A, and A, A, and A 5, A, and
A, A-and A, and A, A,,, and A,, A, and A,
and A, . and A;, are linked through an amide bond to
form a bridge, and the side chain of each of A,,, A5,
Aqy Aqg Agg, Anqs Anny A, Agg, Ay, and Ay, con-
tributes, at most, to the formation of a single bridge;
provided that

(a) when the side chains of A, ; and A, are linked through
an amide bond to form a bridge, then the side chains of
atleast one of A, and A,,,A,, and A, and A, and A,
are also linked through an amide, ester, disulfide or
lanthionine bond;

(b) that when the side chains of A, and A;, are linked
through an amide bond to form a bridge, then the side
chains of at least one of A, and A,,,A,, and A 4, A~
and A, and A, are also linked through an amide bond;
and

(¢) that when the side chains of A;; and A, and A, and
A, are linked through an amide bond to form a bridge,
then the side chains of A, and A, or A, and A, are
also linked through an amide bond, wherein the bridge
formed between the side chains of another pair of
amino acid residues.

3Y
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2. A peptide compound according to claim 1, or a phar-
maceutically acceptable salt or prodrug thereof wherein R,
is H and Y 1s NH,.

3. A peptide compound according to claim 2, or a phar-
maceutically acceptable salt or prodrug thereof wherein X 1s

(@) Ry -A-AG-AG-A-AG-A-A-Ag-Ag-,
(b) Ry, -As-Az-Ay-As-Ag-Aq-Ag-Ag- OF

(©) R14-As-A-As-Ag-As-Ag-Ag-.

4. A peptide compound according to claim 3, or a phar-
maceutically acceptable salt or prodrug thercof wherein A,
1s Ala, Gly or D-Pro; A, 1s Nle and A~ 1s Leu.

5. A peptide compound according to claim 4, or a phar-
maceutically acceptable salt or prodrug thereof wherein

(1) the side chains of A, and A,, are linked through an
amide bond to form a bridge;

(1) the side chains of A, and A, are linked through an
amide bond to form a bridge;

(111) the side chains of A, and A,, are linked through an
amide bond to form a bridge;

(iv) the side chains of A5 and A,, are linked through an
amid bond to form a bridge;

(v) the side chains of A,; and A, are linked through an
amide bond to form a bridge; or

(vi) the side chains of A,5 and A,¢ are linked through an

amide bond to form a bridge.

6. A peptide compound according to claim 5, or a phar-
maceutically acceptable salt or prodrug thereof wherein A,
1s Asp or Lys; A5 18 Lys; A, 1s Asp or Lys; A, 1s Asp or
Ser; A, 1s Nle; A, 1s Arg or Val; A, 1s Glu or Phe; A, < 1s
Arg or His; A, 1s Lys or His, A, 1s Ala or Gln; and A, 1s
Asp or Glu; and the side-chains of A, and A, , are linked
through an amide bond to form a bridge.

7. A peptide compound according to claim 5, or a phar-
maceutically acceptable salt or prodrug thereof wherein A,
1s Asn or Asp; A, 5 18 Lys; A,, 1s Asp or Lys; A, 1s Asp or
Ser; A, 1s Nle; A, 1s Arg or Val; A,, 1s Glu or Phe; A< 1s
Arg or His; A, 1s His or Lys; A,, 1s Ala or Gln; and A, 1s
Asp or Glu; and the side chains of A,, and A, are linked
through an amide bond to form a bridge.

8. A peptide compound according to claim 5, or a phar-
maceutically acceptable salt or prodrug thereof wherein A,
1s Asn or Asp; A, ;15 Lys; A, , 1s His or Ser; A, 15 Asp or Lys;
A ;15 Nle; A, 1s Asp or Lys; A, 1s Glu or Phe; A, 15 Arg
or His; A, 1s His or Lys; A, 1s Ala or Gln; and A, 1s Asp
or Glu; and the side chains of A, - and A, are linked through
an amide bond to form a bridge.

9. A peptide compound according to claim 5, or a phar-
maceutically acceptable salt or prodrug thereof wherein A,
1s Asn or Asp; A, 5 1s Lys; A, , 1s His or Ser; A, - 1s Asp or Ser;
A . 1s Asp, Lys or Orn; A, 1s Arg or Val; A, 1s Asp, Glu,
Lys or Orn; A, 1s Arg or His; A, 1s His or Lys; A, 1s Ala
or Gln; and A, 1s Asp or Glu; and the side chains of A, and
A, are linked through an amide bond to form a bridge.

10. A peptide compound according to claim 5, or a
pharmaceutically acceptable salt or prodrug thereof wherein
A,,1s Asn or Asp; A, 1s Lys; A,, 1s His or Ser; A, 15 Asp
or Ser; A5 1s Nle; A, 1s Asp or Lys; A, 1s Glu or Phe; A, <
1s Asp or Lys; A, 1s His or Lys; A, 1s Ala or Gln; and A,
1s Asp or Glu; and the side chains of A, and A, are linked
through an amide bond to form a bridge.
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11. A peptide compound according to claim 5, or a
pharmaceutically acceptable salt or prodrug thereof wherein
A, 15 Asn or Asp; A,; 1s Lys; A, , 1s His or Ser; A, - 15 Asp
or Ser; A4 1s Nle; A, 1s Arg or Val; A,, 1s Glu or Phe; A,
1s Asp or Lys; A, 1s His or Lys; A, 1s Asp or Lys; and A,
1s Asp or Glu; and the side chains of A, < and A, are linked
through an amide bond to form a bridge.

12. A peptide compound according to claim 4, or a
pharmaceutically acceptable salt or prodrug thereof wherein

(1) the side-chains of A 5 and A, are linked through an
amide bond and the side-chains of A,; and A, are
linked through an amide bond to form a bridge; and

(i1) the side-chains of A, and A,, are linked through an
amide bond and the side-chains of A,. and A, are
linked through an amide bond to form a bridge.

13. A peptide compound according to claim 12, or a
pharmaceutically acceptable salt or prodrug thereof wherein
A, 18 Asn or Asp; A, 5 1s Lys or Asp; A, 1s His or Ser; A,
1s Lys or Asp; A5 1s Lys or Asp; A, 1s Val or Arg; A, 1s Glu,
Lys or Asp; A,< 1s Arg or His; A, 1s His or Lys; A, 1s Ala
or Gln; and A, 1s Asp or Glu; and the side-chains of A, ; and
A, - are linked through an amide bond and the side-chains of
A, and A, are linked through an amide bond to form a
bridge.

14. A peptide compound according to claim 12, or a
pharmaceutically acceptable salt or prodrug thereof wherein
A, 1s Asn or Asp; A5 1s Lys; A, 1s His or Ser; A~ 1s Ser
or Asp; A5 18 Lys or Asp; A,, 1s Val or Arg; A, 18 Glu, Lys
or Asp; A, 1s Arg or His; A, 1s Lys or Asp; A, 15 Ala or
Gln; and A, 18 Lys or Asp; and the side-chains of A, and
A, are linked through an amide bond and the side-chains of
A, . and A, are linked through an amide bond to form a
bridge.

15. A peptide compound according to claim 4, or a
pharmaceutically acceptable salt or prodrug thereof wherein
the side-chains of A,; and A~ are linked through an amide
bond and the side-chains of A4 and A, are linked through
an amide bond and the side chains of A, and A, are linked
through an amide bond to form a bridge.

16. A peptide compound according to claim 15, or a
pharmaceutically acceptable salt or prodrug thereof, wherein
A, 15 Asn or Asp; A, 5 1s Lys or Asp; A, 1s His or Ser; A, -
1s Lys or Asp; A, 1s Lys or Asp; A, 1s Val or Arg; A, 1s Glu,
Lys or Asp, A, 1s Arg or His; A, 15 Lys or Asp; A, 1s Ala
or Gln; and A,, 1s Lys or Asp.

17. Bicyclo(Ks-D' 7 K*°-D*%)[A* Nle®'* D'/ L]
hPTH(1-31)NH, (SEQ ID NO: 79) or a pharmaceutically
acceptable salt or prodrug thereof.

18. A peptide compound according to claim 2, or a
pharmaceutically acceptable salt or prodrug thereof wherein

X 1s selected from the group consisting of
() Ry-Au-As-Ag-Ag-Ag-Ao-,
(b) Ry-As-Ag-Aq-Ag-Ao-,
(©) Ri-As-As-Ag-Aor,
(d) Ry -As-Ag-A,
(€) Ry-Ag-Ao,
() R,,-A,-, and
(&) Ryp;
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19. A peptide compound according to claim 18, or a
pharmaceutically acceptable salt or prodrug thereof wherein
A, 1s Nle and A~ 1s Leu.

20. A peptide compound according to claim 19, or a
pharmaceutically acceptable salt or prodrug thereof wherein
the side chains of A,z and A, are linked through an amide
bond to form a bridge.

21. A peptide compound according to claim 20, or a
pharmaceutically acceptable salt or prodrug thereof wherein
A, 15 Asn or Asp; A, 1s Lys; A, 1s His or Ser; A, - 15 Asp
or Ser; A, 1s Asp, Lys or Orn; A, 1s Arg or Val; A,, 1s Asp,
Glu, Lys or Orn; A, 1s Arg or His; A, 1s His or Lys; A, 1s
Ala or Gln; and A, 1s Asp or Glu.

22. A peptide compound according to claim 1 selected
from

cyclo(K*®-D>*)[K'®,D**,L*"ThPTH(10-31)NH, (SEQ ID
NO: 56);

cyclo(K*-D**)[K'®,D**,L*"ThPTH(9-31)NH, (SEQ ID
NO: 57);

cyclo(K'®-D**)[Nle®,K*®,D>*,L*"]hPTH(8-31)NH, (SEQ
ID NO: 58);

cyclo(K*®-D**)[Nle®,K'®,D**,L.>"ThPTH(7-31)NH,, (SEQ
ID NO: 59);

cyclo(K'8-D??)[Nle® K'®,D?2,1.27]hPTH(6-31)NH, (SEQ
ID NO: 60);

cyclo(K'8-D??)[Nle® K'®,D?2,1.27]hPTH(5-31)NH, (SEQ
ID NO: 61);

cyclo(K'8-D??)[Nle® K'®,D?2,1.27]hPTH(5-31)NH, (SEQ
ID NO: 62);

cyclo(K*®-D**)[Nle®,K'®,D**,L.>"ThPTH(4-34)NH,, (SEQ
ID NO: 65); and

cyclo(K*®-D**)[K'®,D**ThPTHrP(7-34)NH, (SEQ ID
NO: 77);

or a pharmaceutically acceptable salt or prodrug thereof.

23. A method of treating diseases associated with calcium
regulation 1n a patient in need of such treatment comprising
administering to the patient a therapeutically effective
amount of a peptide compound of claim 3, or a pharmaceu-
tically acceptable salt or prodrug thereof.

24. The method of claim 23 wherein said diseases asso-
cilated with calctum regulation 1n the body are selected from
hypocalcemia; osteopaenia, osteoporosis; hyperparathyroid-
1sm; hypoparathyroidism; glucocorticoid- and 1mmunosup-
presant-induced osteopaenia; and bone fracture and refrac-
ture.

25. A method of treating osteopaenia or osteoporosis 1n a
host mammal 1n need of such treatment comprising admin-
istering to a mammal in need of such treatment a therapeu-
tically effective amount of a peptide compound of claim 3,
or a pharmaceutically acceptable salt or prodrug thereof.

26. The method of claim 23 comprising the pulsatile
subcutaneous or intrapulmonary administration of a thera-
peutically effective amount of a peptide compound of claim
1, or a pharmaceutically acceptable salt or prodrug thereof.

27. The method of claim 25 comprising the pulsatile
subcutaneous or intrapulmonary administration of a thera-
peutically effective amount of a peptide compound of claim
2, or a pharmaceutically acceptable salt or prodrug thereof.
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28. Amethod of treating diseases associated with calcium
regulation 1n a patient in need of such treatment comprising
administering to the patient a therapeutically effective
amount of a peptide compound of claim 18, or a pharma-
ceutically acceptable salt or prodrug thereof.

29. The method of claim 28 wherein said diseases asso-
ciated with calctum regulation 1n the body are selected from
hyperparathyrodism and hyperparathyrodism-related hyper-
calcemia crisis, hypercalcemia of malignancy, renal failure
and hypertension.

30. The method of claim 28- comprising the pulsatile
subcutaneous or intrapulmonary administration of a thera-
peutically effective amount of a peptide compound of claim
18, or a pharmaceutically acceptable salt or prodrug thereof.

31. The method of claim 29 comprising the pulsatile
subcutancous or intrapulmonary administration of a thera-
peutically effective amount of a peptide compound of claim
18, or a pharmaceutically acceptable salt or prodrug thereof.

32. A peptide compound of formula

X_Al D_All _Al E_AIS_AléI_Alﬁ_Alﬁ_Al ?_AIB_Al Q_AED_
AZ l_AZE_AZS_AEiI_AEﬁ_AEG_AE?_Y

or a pharmaceutically acceptable salt or prodrug thereof
wherein

X 1s selected from the group consisting of
(0) Ri-Ag-As-Ar-As-Ay-As-Ag-Aq-Ag-Aor,
(b) Ria-Ar-As-Ay-As-Ag-Ar-Ag-Ao-,
(©) Rip-As-Ay-As-Ag-ArAg-Ag-,

(d) Ryi-Ay-As-Ag-As-Ag-Ao-,
(€) Ri,-As-Ag-As-Ag-Ao-,

(D) Ry -Ag-As-Ag-Ag,

(&) Ri-As-Ag-Ao-,

(h) R, -As-As-, and

(1) R, -A,-, and

() Ry,

Y 1s selected from the group consisting of

(a) -Rs,

(b) -Azs-Rs,

(€) -Azg-AzoRs,

(d) -Azg-Azo-Azp-Rs,

(€) -Asg-Aso-Asy-As-R,

(1) -Asg-Aso-Azp-Azi-As-Ry,

(2) -Ass-Aso-Aso-As-As,-Ass-R5, and

(h) -As5-Aso-Asg-Asi-Asy-Ass-Asy-Ry;
R,. 1s H, alkyl, aralkyl or —COR.;

R, 1s R, or a group of formula

|
Rﬁ\N/]\/N or
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-continued
R O
Rg
- N / ;
H Rig Ryg

R, 1s alkyl, alkenyl, alkynyl, aryl or aralkyl;
R.is a group of formula A,;-OR, or A;;-NR,R;
R, and R. are independently H or lower alkyl;
R, and R, are independently H or alkyl;

R, 1s alkyl;

R, 1s H, alkyl or COR.,;
R, 1s H or halogen;
R, 1s alkyl or aralkyl;

A, 1s absent or a peptide of from one to six amino acid
residues;

A, 1s Ser, Ala, Gly or D-Pro or an equivalent amino acid
thereof;

A, 1s Ala, Val, Gly or an equivalent amino acid thereof;

A, 1s Ala, Ser, Gly or D-Pro or an equivalent amino acid
thereof;

A, 1s Glu, Ala or Gly or an equivalent amino acid thereof;

A: 1s Ile, His, Ala or Gly or an equivalent amino acid
thereof;

A, 1s Ala, Gln, Gly or D-Pro or an equivalent amino acid
thereof;

A- 1s Ala, Leu, Gly or an equivalent amino acid thereof;

A, 18 Leu, Nle or Gly or D-Pro or an equivalent amino
acid thereof;

A, 1s His, Ala, Gly or D-Pro or an equivalent amino acid
thereof;

A, 1s Ala, Asn, Gly Lys, Asp or D-Pro or an equivalent
amino acid thereof;

A, 1s Ala, Gly, Leu or Lys or an equivalent amino acid
thereof;

A, 1s Ala or Gly or an equivalent amino acid thereof;

A, ;15 Ala, Gly or Lys or an equivalent amino acid thereof;

A,, 1s Ala, Gly, His, Ser, Asp, Lys or D-Pro or an
equivalent amino acid thereof;

A, 5 15 Ala, Gly, Ile, D-Pro or Leu or an equivalent amino
acid thereof;

A, ;18 Asn, Ala, Gly, D-Pro or Gln or an equivalent amino
acid thereof;

A, 1s Ala, Asp, Gly, Ser, Lys or D-Pro or an equivalent
amino acid thereof;

A, 18 Lys or an equivalent amino acid thereof;

A, 1s Arg or Glu or an equivalent amino acid thereof;
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A,, 1s Arg or an equivalent amino acid thereof;

A, 1s Arg, Lys, Asp or Val or an equivalent amino acid
thereof;

A, 18 Asp, Lys, Orn -or Glu or an equivalent amino acid
thereof;

A,; 1s Leu, Phe or Trp or an equivalent amino acid
thereof;

A,, 1s Leu or an equivalent amino acid thereof;

A,-1s Arg, His, Asp, Lys or Gin or an equivalent amino
acid thereof;

A, 1s Lys or His or an equivalent amino acid thereof;
A~ 18 Leu or Lys or an equivalent amino acid thereof;
A, 1s Ile or Leu or an equivalent amino acid thereof;

A, 1s Ala, Asp, Glu or Gln or an equivalent amino acid
thereof;

A, 1s Asp, Lys or Glu or an equivalent amino acid
thereof;

A, 1s Ile, Leu or Val or an equivalent amino acid thereof;
A, 1s His or an equivalent amino acid thereof;

A5 15 Asn or Thr or an equivalent amino acid thereof; and
A, 1s Ala or Phe or an equivalent amino acid thereof; and

A, 1s absent or a peptide of from 1 to 4 amino acids.
33. A peptide compound according to claim 32, or a

pharmaceutically acceptable salt or prodrug thereof wherein
R,  1s H and Y 1s NH.,.

34. A peptide compound according to claim 33, or a
pharmaceutically acceptable salt or prodrug thereof wherein

X 1S
(@) Ry -A-AL-AS-A -AG-A A -AG-Ag-,
(b) Ry,-As-As-Ay-As-Ag-As-Ag-Ag- O

(©) Ri-As-Au-As-Ag-AsrAg-As-.
35. A peptide compound according to claim 34, or a
pharmaceutically acceptable salt or prodrug thereof wherein

A, 1s Ser, Ala, Gly or D-Pro;

A, 1s Ala, Val or Gly;

A, 1s Ala, Ser, Gly or D-Pro;

A, 1s Glu, Ala or Gly;

A: 1s Ile, His, Ala or Gly;

A, 1s Ala, Gln, Gly or D-Pro;

A- 1s Ala, Leu, Gly;

A, 1s Leu, Nle, Gly or D-Pro;

A, 18 His, Ala, Gly or D-Pro;

A, 1s Ala, Asn, Gly, Asp or D-Pro;
A, 1s Ala, Gly, Leu or Lys;

A, 1s Ala or Gly;

A, ; 1s Ala, Gly or Lys;

A, 1s Ala, Gly, His, Ser or D-Pro;
A< 1s Ala, Gly, Ile or D-Pro;
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A, 1s Asn, Ala, Gly, D-Pro or Gln;
A, - 1s Ala, Asp, Gly, Ser or D-Pro;
A, 18 Lys;

A, 1s Arg or Glu;

A, 1S Arg;

A, 1s Arg or Val;

A, 1s Asp, Lys, Orn or Glu;

A, 1s Leu, Phe or Trp;

A, 1s Leu;

A, - 1s Arg or His;

A, . 15 Lys or His;

A,- 1s Leu or Lys;

A, 1s Ile or Leu or an equivalent amino acid thereof;

A, 15 Ala or Gln;

A, 1s Asp or Glu;
A, 1s Ile, Leu or Val;
A, 1s His;

A5 1s Asn or Thr; and

A, 1s Ala or Phe.

36. A peptide compound according to claim 35, or a
pharmaceutically acceptable salt or prodrug thereof wherein
A, 1s Ala, Gly or D-Pro; A5 1s Nle, A, 1s Asp and A, - 1s Leu.

37. A peptide compound according to claim 36, or a
pharmaceutically acceptable salt or prodrug thereof wherein
X 1s R -A-A-As-A-A-A A -A-A-.

38. A peptide compound according to claim 1 which 1s

[A',Nle®, K'®,D?2,1 27 ThPTH(1-31)NIHL, (SEQ ID NO: 4)

or a pharmaceutically acceptable salt or prodrug thereof.

39. A pharmaceutical composition comprising a peptide
compound of claim 32, or a pharmaceutically acceptable salt
or prodrug thereof, and a pharmaceutically acceptable car-
rier.

40. A method of treating diseases associated with calcium
regulation 1n a patient in need of such treatment comprising
administering to the patient a therapeutically effective
amount of a peptide compound of claim 32, or a pharma-
ceutically acceptable salt or prodrug thereof.

41. The method of claim 40 wherein said diseases asso-
cilated with calctum regulation 1n the body are selected from
hypocalcemia; osteopaenia, osteoporosis; hyperparathyroid-
1sm; hypoparathyroidism; glucocorticoid- and immunosup-
presant-induced osteopaenia; and bone fracture and refrac-
ture.

42. A method of treating osteopaenia or osteoporosis 1n a
host mammal 1n need of such treatment comprising admin-
istering to a mammal 1n need of such treatment a therapeu-
tically effective amount of a peptide compound of claim 32,
or a pharmaceutically acceptable salt or prodrug thereof.

43. The method of claim 40 comprising the pulsatile
subcutaneous or intrapulmonary administration of a thera-
peutically effective amount of a peptide compound of claim
33, or a pharmaceutically acceptable salt or prodrug thereof.

44. The method of claiam 42 comprising the pulsatile
subcutancous or intrapulmonary administration of a thera-
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or a pharmaceutically acceptable salt or prodrug thereof.
56. A peptide compound according to claim 1 which 1s

peutically effective amount of a peptide compound of claim
33, or a pharmaceutically acceptable salt or prodrug thereof.

45. A peptide compound according to claim 1 which 1s

Cyclo(K'8-D*?)[A’,Nle®,K'®,D*2,1 27 ThPTH(1-34)NH,
(SEQ ID NO: 46)

or a pharmaceutically acceptable salt or prodrug thereof.
46. A peptide compound according to claim 1 which 1s

Cyclo(Kis-D??)[ A0 Nle®,K'®,D?2,1.*7IhPTH(1-
31)NH, (SEQ ID NO: 12)

or a pharmaceutically acceptable salt or prodrug thereof.
47. A peptide compound according to claim 1 which 1s

Cyclo(Kis-D??)[ A2, Nle®, K'®,D?2,1.*7IhPTH(1-
31)NH, (SEQ ID NO: 14)

or a pharmaceutically acceptable salt or prodrug thereof.
48. A peptide compound according to claim 1 which 1s

Cyclo(Kis-D??)[ A3 Nle®, K'®,D?2,1 > ThPTH(1-
31)NH,, (SEQ ID NO: 15)

or a pharmaceutically acceptable salt or prodrug thereof.
49. A peptide compound according to claim 1 which 1s

Cyclo(Kis-D??)[ A4 Nle®,K'®,D?2,1.*7ThPTH(1-
31)NH, (SEQ ID NO; 16)

or a pharmaceutically acceptable salt or prodrug thereof.
50. A peptide compound according to claim 1 which 1s

Cyclo(Kis-D??)[ A1 Nle® K'® D2, 127 ThPTH(1-
31)NH., (SEQ ID NO: 18)

or a pharmaceutically acceptable salt or prodrug thereof.
51. A peptide compound according to claim 1 which 1s

Cyclo(Kis-D*)[ A7 Nle® K'® D21 27 ThPTH(1-
31)NH, (SEQ ID NO: 19)

or a pharmaceutically acceptable salt or prodrug thereof.
52. A peptide compound according to claim 1 which 1s

Cyclo(Kis-D??)[A',G Nle® K8, D2 1 >7]hPTH(1-
31)NH, (SEQ ID NO: 22)

or a pharmaceutically acceptable salt or prodrug thereof.
53. A peptide compound according to claim 1 which 1s

Cyclo(Kis-D??)[A!,G'> Nle®,K'#,D?2,1 >’ ThPTH(1-
31)NH., (SEQ ID NO: 31)

or a pharmaceutically acceptable salt or prodrug thereof.
54. A peptide compound according to claim 1 which 1s

Cyclo(Kis-D*?)[AL,G'° Nle® K'® D2, 1.>"ThPTH(1-
31)NH, (SEQ ID NO: 34)

or a pharmaceutically acceptable salt or prodrug thereof.
55. A peptide compound according to claim 1 which 1s

Cyclo(Kis-D?)[A',G'7,Nle® K*®,D?2,1 27 ThPTH(1-
31)NH, (SEQ ID NO: 35)

Cyclo(K'®-D*?)[D-P* Nle®,K'%,D?2,1 >’ ThPTH(1-31)NH,
(SEQ ID NO: 36)

or a pharmaceutically acceptable salt or prodrug thereof.
57. A peptide compound according to claim 1 which 1s

Cyclo(D'8-K??)[A',Nle®,D'® K>2,1 >’ ThPTH(1-31)NH,
(SEQ ID NO: 47)

or a pharmaceutically acceptable salt or prodrug thereof.
58. A peptide compound according to claim 1 which 1s

Cyclo(K'8-E*?)[A',Nle® K'® E**,1.27]hPTH(1-31)NH,
(SEQ ID NO: 50)

or a pharmaceutically acceptable salt or prodrug thereof.
59. A peptide compound according to claim 1 which 1s

Cyclo(0O'5-E**)[A',Nle®,0'% E>2,1 *"1hPTH(1-31)NH,
(SEQ ID NO: 51)

or a pharmaceutically acceptable salt or prodrug thereof.
60. A peptide compound according to claim 1 which 1s

Cyclo(K'8-D*)[A',Nle?, K8, D2 1 27 ThPTH(1-30)NH,
(SEQ ID NO: 52)

or a pharmaceutically acceptable salt or prodrug thereof.
61. A peptide compound according to claim 1 which 1s

Cyclo(K™*-D®)[A',Nle® K™, D'®,1 7 1hPTH(1-31)NH,
(SEQ ID NO: 67)

or a pharmaceutically acceptable salt or prodrug thereof.
62. A peptide compound according to claim 1 which 1s

Cyclo(K'8-D??[K'®,D*?|hPTHrP(1-34)NH, (SEQ ID
NO: 71)

or a pharmaceutically acceptable salt or prodrug thereof.
63. A peptide compound according to claim 1 which 1s

Bicyclo(Ki-D'7,K*®-D??)[ A, Nle®, D722 K8 .*7]
hPTH(1-31)NH, (SEQ ID NO: 73)

or a pharmaceutically acceptable salt or prodrug thereof.
64. A peptide compound according to claim 1 which 1s

Bicyclo(K*®-D>K>*-D*) A NIe®,K**, 0?2, L*"]
hPTH(1-3 )NH, (SEQ ID NO: 74)

or a pharmaceutically acceptable salt or prodrug thereof.
65. A peptide compound according to claim 1 which 1s

TriCyCIO(KB'DlT;KIS'DZZ,KZG-DBO)[AI,NIQSFKIS,DITPZZF
L>"ThPTH(1-31)NH, (SEQ ID NO: 80)

or a pharmaceutically acceptable salt or prodrug thereof.
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