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7T-SUBSTITUTED-9-SUBSTITUTED AMINO-6-
DEMETHYL-6-DEOXYTETRACYCLINES

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifi-
cation; matter printed in italics indicates the additions
made by reissue.

This application 1s a continuation of application Ser. No.
07/926,091 filed Aug. 13, 1992, now abandoned, which 1s a

continuation-in-part of application Ser. No. 07/771,576 filed
Oct. 4, 1991, now abandoned.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The invention relates to novel [4S-(4,12aa.)]-4-
(dimethylamino)-7-(substituted )-9-(substituted amino)- 1,4,
4a,5,5a,6,11,12a-octahydro-3,10,12,12 a-tetrahydroxy-1,11-
dioxo-2-naphthacenecarboxamides hereinafter called
7-(substituted)-9-(substituted amino)-6-dimethyl-6-
deoxytetracyclines, which exhibit antibiotic activity against
a wide spectrum of organisms including organisms which
are resistant to tetracyclines and are useful as antibiotic
agents. The invention also relates to novel 7-(substituted)-
9-(substituted amino)-6-demethyl-6-deoxytetracycline
intermediates useiul for making the novel compounds of the
present invention and to novel methods for producing the
novel compounds and intermediate compounds.

DESCRIPTION OF THE PRIOR ART

A variety of tetracycline antibiotics have been synthesized
and described for the treatment of infectious diseases 1n man
and animals since 1947. Tetracyclines inhibit protein syn-
thesis by binding to the 305 substituted of the bacterial
ribosome preventing binding of aminoacyl RNA (Chopra,
Handbook of Experimental Pharmacology, Vol. 78,
317-392, Springer-Verlag, 1985). Resistance to tetracy-
clines has emerged among many clinically important micro-
organisms which limait the utility to these antibiotics. There
are two major mechanisms of bacterial resistance to tetra-
cyclines: a) energy-dependent efflux of the antibiotic medi-
ated by proteins located in the cytoplasmic membrane which
prevents intracellular accumulation of tetracycline (S. B.
Levy et al., Antimicrob. Agents Chemotherapy 33,
1373-1374 (1989); and b) ribosomal protection mediated by
a cytoplasmic protein which interacts with the ribosome

such that tetracycline no longer binds or inhibits protein
synthesis (A. A. Salyers, B. S. Speers and N. B. Shoemaker,

Mol. Microbiol, 4:151-156, 1990). The efilux mechanism of
resistance 1s encoded by resistance determinants designated
tetA-tetL. They are common in many Gram-negative bac-
teria (resistance genes Class A—E), such as
Enterobacteriaceae, Pseudomonas, Haemophilus and
Aeromonas, and 1n Gram-positive bacteria (resistance genes
Class K and L), such as Staphylococcus, Bacillus and
Streptococcus. The ribosomal protection mechanism of
resistance 1s encoded by resistance determinants designated
TetM, N and O, and 1s common 1in Staphylococcus,
Streptococcus, Campylobacter, Gardnerella, Haemophilus

and Mycoplasma (A. A. Seylers, B. S. Speers and N. B.
Shoemaker, Mol. Microbiol, 4:151-136 1990).

A particularly useful tetracycline compound 1is
7-(dimethylamino)-6-demethyl-6-deoxytetracycline, known
as minocycline (see U.S. Pat. No. 3,148,212, U.S. Pat. No.
RE 26,253 and U.S. Pat. No. 3,226,436 discussed below).

However, strains harboring the tetB (efllux in gram-negative
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2

bacteria) mechanism, but not tetK (etilux 1n Staphylococcus)
are resistant to minocycline. Also, strains carrying tetM
(ribosomal protection) are resistant to minocycline. This
invention describes the synthesis of novel tetracycline com-
pounds which demonstrate significant in vitro and 1n vivo
activity vs. tetracycline and minocycline susceptible strains
and some tetracycline and minocycline resistant strains, that
1s, those harboring the tetM (ribosomal protection) resis-
tance determinants.

Duggar, U.S. Pat. No. 2,482,055, discloses the prepara-
tion of Aurcomycin® (I) by fermentation which have anti-
bacterial activity. Growich et al., U.S. Pat. No. 3,007,965,
disclose improvements to the fermentation preparation of I.
Neither of these patents teaches or suggests the 6-demethyl-
6-deoxytetracyclines.

Beereboom et al., U.S. Pat. No. 3,043,875 discloses tetra-
cycline denivatives of the formulae (II) and (III) where R 1s
H or CH;; R, 1s H and when R 1s CH,, OH; R, 1s H and
N(CH;),; X and Y are halogen; Z 1s H and halogen and B
1s bromo, chloro and 10do, which have antibacterial activity.
This patent does not teach or suggest the inclusion of both
di(lower alkyl)amino or mono(layer alkyl)amino substitu-
ents (at Y or 7Z) and an amino function (at B).

11

R

/OH
\H/ NH>»

O

I11

Y R R,
)\ OH
““\\ ‘1\‘“ /\ /
H H ‘

= = NHZ
;

X OH

OH O O O O

Boothe et al., U.S. Pat. No. 3,148,212, reissued as U.S. Pat.

No. RE 26,253, and Petis1 et al., U.S. Pat. No. 3,226,436,
discloses tetracycline derivatives of the formula (IV)
wherein R 1s hydrogen or methyl and R, and R, 1s hydrogen,
mono(lower alkyl)amino or di(lower alkyl)amino with the
proviso that R, and R, cannot both be hydrogen, which are
usetul for treating bacterial infections. This patent does not

teach or suggest the inclusion of a 9-amino functionality (at
R,).
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IV

OH

Blackwood et al., U.S. Pat. No. 3,200,149 discloses
tetracycline derivatives of the formulae (V) and (VI) and
reduction products thereol wherein Y may be hydrogen or
hydroxyl, X may be hydrogen, chloro, 10do, or bromo, X,
may be hydrogen, amino, and lower alkanoylamino, X, may
be hydrogen or nitro and Z 1s chloro or fluoro which possess
microbiological activity. This patent does not teach or sug-
gest the inclusion of both a di(lower alkyl)amino group (at
X) and another nitrogen functionality (at X,) on the

6-demethyl-6-deoxytetracycline nucleus.

X CH, Y N(CH;),

OH

NH,

VI

Petis1 et al., U.S. Pat. No. 3,338,963 discloses tetracycline
compounds of the formula (VII) wheremn R, and R, are
hydrogen, nitro, amino, formylamino, acetylamino,
p-(dihydroxyboryl)benzoylamino,
p-(aminobenzenesulionyl)amino, chlorine, bromine or dia-
zonium with the proviso that R; and R, may not both be
hydrogen and with the further proviso that when R, 1s
chlorine or bromine, R, may not be hydrogen and vice versa,
R; 1s hydrogen or methyl and R, 1s hydrogen or hydroxy,
which have broad-spectrum antibacterial activity. This
patent does not teach or suggest the inclusion of dilower
alkyl)amino or mono(lower alkyl)amino substituents (at R, )
and amino substituents (at R,).

VII

Bitha et al., U.S. Pat. No. 3,341,585 discloses tetracycline
compounds of the formula (VIII) wherein R 1s hydrogen,
a-hydroxy or p-hydroxy, R, 1s a-methyl or - methyl, and
R, and R, are each hydrogen, mono(lower alkyl) amino or
di(lower alkyl)amino with the proviso that R, and R, cannot
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4

both be hydrogen and with the further proviso that when R
1s hydrogen then R 1s a-methyl. A preferred embodiment of
the general formula (VIII) 1s when R. 1s a-hydroxy or
B-hydroxy, Rs 1s a-methyl or pB-methyl, R, 1s di(lower
alkyl)amino and R, 1s hydrogen, which have broad-
spectrum antibacterial activity. This patent does not teach or
suggest the inclusion of both dilower alkyl)amino or mono
(lower alkyl)amino substituents (at R,) and amino substitu-
ents (at Ry).

VIII

Shu, U.S. No. 3,360,557 discloses
O-hydroxytetracyclines of the formula (IX) wherein R, 1s
hydrogen or hydroxy, R, 1s hydrogen or hydroxy, R; 1s
hydrogen or methyl, R, and R, taken together 1s methylene,
and R, 1s hydrogen, halogen, nitro, amino, mono(lower
alkyl)amino or di(lower alkyl)amino, which have been
found to possess antibacterial activity. This patent 1is
restricted to 9-hydroxytetracyclines and does not teach or
suggest the presently claimed compounds.

Pat.

R4 N(CH3);

OH

NH,
HO

OH O

Zambrano, U.S. Pat. No. 3,360,561 discloses a process for
preparing 9-mitrotetracyclines of the formula (X) wherein R
1s hydrogen or hydroxy, R, 1s hydrogen or hydroxy, R, 1s
hydrogen or methyl, R, and R, taken together 1s methylene,
R, 1s hydrogen, chloro or nitro and R, 1s hydrogen or nitro
with the proviso that R, and R, cannot both be hydrogen.
This patent does not teach or suggest the inclusion of both
a di(lower alkyl)amino or mono(lower alkyl)amino substitu-
ent (at R,) and an amino functionality (at R,).

N(CHj3)>

OH

NH,

Martell et al., U.S. Pat. No. 3,518,306 discloses 7-and/or
9-(N-nitroalkylamino)-6-demethyl-6-deoxytetracyclines of
the formula (X1I) which possess 1n vivo antibacterial activity.
This patent does not teach or suggest the inclusion of both
a di(lower alkyl)amino or mono(lower alkyl)amino substitu-
ent at (C-7) and an amino functionality (at C-9).
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In U.S. Pat. No. 5,021,407, a method of overcoming the
resistance of tetracycline resistant bacteria 1s disclosed. The
method involves utilizing a blocking agent compound in
conjunction with a tetracycline type antibiotic. This patent
does not disclose novel tetracycline compounds which them-
selves have activity against resistant organisms.

In summary, none of the above patents teach or suggest
the novel compounds of this application. In addition, none of
the above patents teach or suggest novel tetracycline com-
pounds having activity against tetracycline and minocycline
resistant strains as well as strains which are normally
susceptible to tetracyclines.

SUMMARY OF THE INVENTION

This invention 1s concerned with novel 7-(substituted)-9-
(substituted amino)-6-demethyl-6-deoxytetracyclines, rep-
resented by formula I and II, which have antibacterial
activity; with method of treating infectious diseases 1n warm
blooded animals employing these new compound; with
methods of treating or controlling veterinary diseases; with
pharmaceutical preparations containing these compounds;
with novel mtermediate compounds and processes for the
production of these compounds. More particularly, this
invention 1s concerned with compounds of formula I and 11
which have enhanced 1n vitro and in vivo antibiotic activity
against tetracycline resistant strains as well as a high level of
activity against strains which are normally susceptible to
tetracyclines.

X N(CHs3)

OH

RNH
11
X N(CH3),
A
\
RNH /

OH

In formula I and 11, X is selected from amino, NR'R* or
halogen; the halogen 1s selected from bromine, chlorine,
fluorine or iodine; and when X=NR'R”* and R'=hydrogen,
R*=methyl, ethyl, n-propyl, 1-methylethyl, n-butyl,

1 -methy Propyl 2-methylpropyl or 1,1-dimethylethyl; and
when R =methyl or ethyl, Rz—methyl cthyl, n-propyl,
1 -methylethyl, n-butyl, 1-methylpropyl or 2-methylpropyl;
and when R'=n-propyl, R*=n-propyl, 1-methylethyl,

n-butyl, 1-methylpro ;)yl or 2-methylpropyl; and when R'=1-
methylethyl, =n-butyl, 1-methylpropyl or
2-methylpropyl; and when R'=n-butyl, R*=n-butyl,
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6

1-methylpropyl or 2-methylpropyl; and when R'=1-
methylpropyl, R*=2-methylpropyl; R is selected from
R*CH,),CO—orR* (CH,), SO,—; and when R=R*(CH.),
CO— and n=0, R* is selected from hydrogen; amino:;
monosubstituted amino selected from straight or branched
(C,—Cyalkylamino, cyclopropylamino, cyclobutylamino,
benzylamino or phenylamino; disubstituted amino selected
from dimethylamino, diethylamino, ethyl(1-methylethyl)
amino, monomethylbenzylamino, piperidinyl, morpholinyl,
1-imidazolyl, 1-pyrrolyl, 1-(1,2,3-triazolyl) or 4-(1,2,4-
triazolyl); straight or branched (C,—C,)alkyl group selected
from methyl, ethyl, n-propyl, 1-methylethyl, n-butyl,
1 -methylpropyl, 2-methylpropyl or 1,1-dimethylethyl;
(C,—Cy)cycloalkyl group selected from cyclopropyl,
cyclobutyl, cyclopentyl or cyclohexyl; substituted (Cs—Cy)
cycloalkyl group (substitution selected tfrom (C,—C,)alkyl,
cyano, amino or (C,—C;)acyl); (C.—C, )aryl group selected
from phenyl, a-phenyl, a-naphthyl or [3-naphthyl; substi-
tuted (C—C,)aryl group (substitution selected from halo,
(C,—Calkoxy, trihalo(C,—C;)alkyl, nitro, amino, cyano,
(C,—C,)alkoxycarbonyl, (C,—C,)alkylamino or carboxy);
(C—Cy)aralkyl group selected from benzyl, 1-phenylethyl,
2-phenylethyl or phenylpropyl; a-amino-(C,—C,)alkyl
group selected from aminomethyl, o-aminoethyl,
a-aminopropyl or a-aminobutyl; carboxy(C,-C,)
akylamino group selected from aminoacetic acid,
a.-aminobutyric acid or a-aminopropionic acid and their
optical 1somers; (C,—C,)aralkylamino group such as phe-
nylglycyl; (C,—C,)-alkoxycarbonylamino substituted
(C,—C,alkyl group, substitution selected from phenyl or
p-hydroxyphenyl; o-hydroxy(C,—C;)alkyl group selected
from hydroxymethyl, a-hydroxyethyl or a-hydroxy-1-
methylethyl or a-hydroxypropyl; a-mercapto(C,—C,)alkyl
group seclected from mercaptomethyl, a-mercaptoethyl,
o.-mercapto-1-methyl or oa-mercaptopropyl; halo(C,—C5)
alkyl group such as bromomethyl, fluoromethyl,

difluoromethyl, trifluoromethyl, chloromethyl,
dichloromethyl, trichloromethyl, 2-fluoroethyl, 2,2-
difluoroethyl, 2,2,2-trifluoroethyl, 2-bromoethyl or
2-10doethyl; a heterocycle group selected from a five mem-
bered aromatic or saturated ring with one N, O, S or Se
heteroatom optionally having a benzo or pyrido ring fused

thereto: /
0.

Z =N, O, SorSe

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl,
3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, furanyl,
benzoturanyl, tetrahydrothienyl, thienyl, benzothienyl or
selenazolyl, or a five membered aromatic ring with two N,
O, S or Se heteroatoms optionally having a benzo or pyrido

ring fused thereto:
Zl
)
V4

Z orZ!

Zl
[ )
/

=N, O, S or Se

such as mmidazolyl, pyrazolyl, benzimidazolyl, oxazolyl,
benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl, 3-alkyl-
3H-imidazo[4,5-b |pyridyl or pyridylimidazolyl, or a five
membered saturated ring with one or two N, O, S or Se
heteroatoms and an adjacent appended O heteroatom:
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8

OO0 D OV O

A A

(A 1s selected from hydrogen; straight or branched (C,—C,)
alkyl; Cg-aryl; substituted Cc-aryl (substitution selected
from halo, (C,—C,)alkoxy, trihalo(C,—C;)alkyl, nitro,
amino, cyano, (C,—C,)alkoxycarbonyl, (C,—C;)alkylamino
or carboxy); (C,—C,)aralkyl group selected from benzyl,
1-phenylethyl, 2-phenylethyl or phenylpropyl)

such as y-butyrolactam, y-butyrolactone, imidazolidinone or
N-aminoimidazolidinone, or a six membered aromatic ring,
with one to three N, O, S or Se heteroatoms such as pyridyl,
pyridazinyl, pyrazinyl, sym-triazinyl, unsym-triazinyl, pyri-
midinyl or (C,—C;)alkylthiopyridazinyl, or a s1ix membered
saturated ring with one or two N, O, S or Se heteroatoms and
an adjacent appended O heteroatom such as 2,3-di1oxo-1-
piperazinyl, 4-ethyl-2,3-dioxo-1-piperazinyl, 4-methyl-2,3-
dioxo-1-piperazinyl, 4-cyclopropyl, 2-dioxo-1-piperazinyl,
2-dioxomorpholinyl or 2-dioxothiomorpholinyl; acyl or
haloacyl group selected from acetyl, propionyl,
chloroacetyl, trifluoroacetyl, (C,—C,)cycloalkylcarbonyl
such as cyclopropylcarbonyl, cyclobutylcarbonyl,
cyclopentylcarbonyl, cyclohexylcarbonyl, (2,3-
dimethylcyclopropyl)carbonyl, (1,2-dimethylcyclopropyl)
carbonyl, (2-ethylcyclopropyl)carbonyl,
(2-methylcyclopentyl)carbonyl or (3-ethylcyclobutyl)
carbonyl, (C,—C,,)aroyl selected from benzoyl or
naphthoyl, halo substituted (C.—C,,)aroyl such as
pentatluorobenzoyl, 4-chlorobenzoyl, 3-bromobenzoyl or
3.,4-difluorobenzoyl, (C,—C,)alkylbenzoyl such as 4-toluoyl,
2-toluoyl or 4-(1-methylethyl)benzoyl, or (heterocycle)
carbonyl, the heterocycle selected from a five membered
aromatic or saturated ring with one N, O, S or Se heteroatom
optionally having a benzo or pyrido ring fused thereto:

0O

Z. =N, O, SordSe

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl,
3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuran, furanyl,
benzofuranyl, tetrahydrothienyl, thienyl, benzothienyl or
selenazolyl, or a five membered aromatic ring with two N,
O, S or Se heteroatoms optionally having a benzo or pyrido
ring fused thereto:

7! 7!
\
‘ y/ A ‘ /Z
7
ZorZ! =N, 0, SorSe

such as 1midaozly, pyrazolyl, benzimidazolyl, oxazolyl,
benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl, 3-alkyl-
3H-imidazolyl[ 4,5-b Jpyridyl or pyridylimidazolyl, or a five
membered saturated ring with one or two N, O, S or Se
heteroatoms and an adjacent appended O heteroatom:
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A A

(A 1s selected from hydrogen; straight or branched (C,—Cy)
alkyl; Cgs-aryl; substituted Cc-aryl (substitution selected
from halo,(C,—C,)alkoxy, trihalo(C,—C,)alkyl, nitro, amino,
cyano, (C,—C,)alkoxycarbonyl, (C,—C;)alkylamino or
carboxy); (C,—Cy)aralkyl group selected from benzyl,
1-phenylethyl, 2-phenylethyl or phenylpropyl)

such as y-butyrolactam, y-butyrolactone, imidazolidinone or
N-aminoimidazolidinone, or a six membered aromatic ring
with one to three N, O, S or Se heteroatoms such as pyridyl,
pyridazinyl, pyrazinyl, sym-triazinyl, unsym-triazinyl, pyri-
midinyl or (C,—C,)alkylthiopyridazinyl or a six membered
saturated ring with one or two N, O, S or Se heteroatoms and
an adjacent appended O heteroatoms such as 2,3-d1oxo-1-
piperazinyl, 4-ethyl-2,3-dioxo-1-piperazinyl, 4-methyl-2,3-
dioxo-1-piperazinyl, 4-cyclopropyl- 2-dioxo-1-piperazinyl,
2-dioxomorpholinyl or 2-dioxothiomorpholinyl; (C,—C,)
alkoxycarbonyl group selected from methoxycarbonyl,
cthoxycarbonyl, straight or branched propoxylcarbonyl,
straight or branched butoxycarbonyl or allyloxycarbonyl;
vinyl or substituted vinyl group [substitution selected from
(C,—C;y)alkyl group, halogen, (C.—C,)aryl group selected
from phenyl, a.-naphthyl, 3-naphthyl, substituted (C.—C,,)
aryl group (substitution selection from halo, (C,—C)alkoxy,
trihalo(C,—-C,)alkyl, nitro, amino, cyano, (C,-C,)
alkoxycarbonyl, (C,—C;)alkylamino or carboxy), halo
(C,—C,)alkyl group such as bromomethyl, fluoromethyl,
difluoromethyl, trifluoromethyl, chloromethyl,
dichloromethyl, trichloromethyl, 2-fluoroethyl, 2,2-
difluoroethyl, 2,2,2-trifluoroethyl, 2-bromoethyl or
2-10doethyl, a heterocycle group selected from a five mem-
bered aromatic or saturated ring with one N, O, S or Se
heteroatom optionally having a benzo or pyrido ring fused

/
0.0

Z =N, O, SorSe

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl,
3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuran, furanyl,
benzofuranyl, tetrahydrothienyl, thienyl benzothienyl or
selenazolyl]; (C,—C,)alkoxy group such as allyloxy,
methoxy, ethoxy, n-propoxy, n-butoxy or tert-butoxy;
Cq-arvloxy group selected from phenoxy or substituted
phenoxy (substitution selected from halo, (C,—C,)alkyl,
nitro, cyano, thiol, amino, carboxy, di(C,—C;)alkylamino);
(C,—C,,)aralkyloxy group such as benzyloxy,
1-phenylethyloxy or 2-phenylethyloxy; vinyloxy or substi-
tuted vinyloxy group (substitution selected from (C,—C,)
alkyl, cyano, carboxy, or (C.—C,,)aryl selected from phenyl,
a-naphthyl or f-naphthyl); R“R”amino(C,—C,)alkoxy
group, wherein R?R” is a straight or branched (C,—C,)alkyl
selected from methyl, ethyl, n-propyl, 1-methylethyl,
n-butyl, 1-methylpropyl, 2-methylpropyl or 1,1-
dimethylethyl or R“R” is (CH.,),, n=2-6, or —(CH,), W
(CH,),— wherein W 1s selected from —N(C,—C;)alkyl
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| straight or branched], —NH, —NOB [B is selected from
hydrogen or (C,—C;)alkyl], O is S; or R“R’aminoxy group,
wherein RR” is a straight or branched (C,—C.)alkyl
selected from methyl, ethyl, n-propyl, 1-methylethyl,
n-butyl, 1-methylpropyl, or 2-methylpropyl or R“R” is
(CH,) , n=2-6, or —(CH,),W(CH,),— wherein W 1s
selected from —N(C,—C,)alkyl [straight or branched],
—NH, —NOB [B is selected from hydrogen or (C,-C;)
alkyl], O or S; and when R=R*(CH,), CO— and n=1-4, R*
1s selected from hydrogen; amino; straight or branched
(C,—Calkyl group selected from methyl, ethyl, n-propyl,
1 -methylethyl, n-butyl, 1-methylpropyl, 2-methylpropyl or
1,1-dimethylethyl; (C,—C)cycloalkyl group selected from
cyclopropyl, cyclobutyl, cyclopentyl or cyclohexyl; substi-
tuted (C,—Cy)cycloalkyl group (substitution selected from
(C,—Cy)alkyl, cyano, amino or (C,—C;)acyl); (C,—C,,)aryl
group selected from phenyl, a-naphthyl or p-naphthyl;
substituted(C—C, ,)aryl group (substitution selected from
halo, (C,—C,)alkoxy, trihalo(C,—C;)alkyl, nitro, amino,
cyano, (C,—C,)alkoxycarbonyl, (C,—C;)alkylamino or
carboxy); (C,—Cgy)aralkyl group such as benzyl,
1-phenylethyl, 2-phenylethyl or phenylpropyl; acyloxy or
haloacyloxy group, selected from acetyl, propionyl,
chloroacetyl, trichloroacetyl, (C,—C,)cycloalkylcarbonyl,
(C—C,y)aroyl selected from benzoyl or naphtholyl, halo
substituted (Cy,—C,,)aroyl such as pentafluorobenzoyl,
4-chlorobenzoyl, 3-bromobenzoyl or 3,4-difluorobenzovl,
(C,—Calkylbenzoyl such as 4-toluoyl, 2-toluoyl or 4-(1-
methylethyl)benzoyl, (heterocycle)carbonyl, the heterocycle

selected from a five membered aromatic or saturated ring
with one N, O, S or Se heteroatom optionally having a benzo
or pyrido ring fused thereto:

.

Z. =N, O, SordSe

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl,
3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, furanyl,
benzoturanyl, tetrahydrothienyl, thienyl, benzothienyl or
selenazolyl, or a five membered aromatic ring with two N,
O, S or Se heteroatoms optionally having a benzo or pyrido
ring fused thereto:

71 71
> AN
or 7
‘ Z/ ‘ /

ZorZ! =N, 0O, SorSe

such as 1midazolyl, pyrazolyl, benzimidazolyl, oxazolyl,
benzoxazolyl, imidazolyl, thiazolyl, benzothiazolyl, 3-alkyl-
3H-imidazo|4,5-b|pyridyl or pyridylimidazolyl, or a five
membered saturated ring with one or two N, O, S or Se
heteroatoms and an adjacent appended O heteroatom:
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O O

A A

(A 1s selected from hydrogen; straight or branched (C,—C,)
alkyl; Cgs-aryl; substituted Cc-aryl (substitution selected
from halo,(C,—C,)alkoxy, trihalo(C,—C,)alkyl, nitro, amino,
cyano, (C,—C,)alkoxycarbonyl, (C,—C;)alkylamino or
carboxy); (C,—Cy)aralkyl group selected from benzyl,
1-phenylethyl, 2-phenylethyl or phenylpropyl)

such as y-butyrolactam, y-butyrolactone, imidazolidinone or
N-aminoimdiazolidinone, or a six membered aromatic ring
with one to three N, O, S or Se heteroatoms such as pyridyl,
pyridazinyl, pyrazinyl, sym-triazinyl, unsym-triazinyl, pyri-
midinyl or (C,—C,)alkylthiopyridazinyl, or a six membered
saturated ring with one or two N, O, S or Se heteroatoms and
an adjacent appended O heteroatom such as 2,3-dioxo-1-
piperazinyl, 4-ethyl-2,3-dioxo-1-piperazinyl, 4-methyl-2,3-
dioxo-1-piperazinyl, 4-cyclopropyl-2-dioxo-1-piperazinyl,
2-dioxomorpholinyl or 2-dioxothiomorpholinyl; (C,—C,)
alkoxy group such as allyloxy, methoxy, ethoxy, n-propoxy,
n-butoxy or tert-butoxy; C.-aryloxy group selected from
phenoxy or substituted phenoxy (substitution selected from
halo, (C,—C,)alkyl, nitro, cyano, thiol, amino, carboxy,
di(C,—C;)alkylamino); (C,—C,,)aralkyloxy group such as
benzyloxy, 1-phenylethyloxy or 2-phenylethyloxy; (C,—C;)
alkylthio group selected from methylthio, ethylthio, propy-
Ithio or allylthio; C,-arylthio group selected from phenylthio
or substituted phenylthio (substitution selected from halo,
(C,—Calkyl, mitro, cyano, thiol, amino, carboxy, di(C,—C;)
alkylamino); C,-arylsultonyl group selected tfrom phenyl-
sulfonyl or substituted phenylsutlonyl (substitution selected
from halo, (C,—C,)alkoxy, trihalo(C,—C;)alkyl, nitro,
amino, cyano, (C,—C,)alkoxycarbonyl, (C,—C;)alkylamino
or carboxy); (C,—C,)aralkylthio group such as benzylthio,
1 -phenylethylthio or 2-phenylethylthio; a heterocycle group
selected from a five membered aromatic or saturated ring
with one N, O, S or Se heteroatom optionally having a benzo
or pyrido ring fused thereto:

/
0.

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl,
3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuran, furanyl,
benzoturanyl, tetrahydrothienyl, thienyl, benzothienyl or
selenazolyl, or a five membered aromatic ring with two N,

O, S or Se heteroatoms optionally having a benzo or pyrido
ring fused thereto:

7! 7!
\
‘ /2. ‘ /Z
7
ZorZ!'=N, 0, S or Se

such as imidazolyl, pyrazolyl, benzimidazolyl, oxaxolyl,
benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl, 3-alkyl-
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3H-imidazo|3.,4-blpyridyl or pyridylimidazolyl, or a five
membered saturated ring with one or two N, O, S or Se
heteroatoms and an adjacent appended O heterotom:

SN P SN

A A

(A 1s selected from hydrogen; straight or branched (C,—C,)
alkyl; Cgs-aryl; substituted Cg-aryl (substitution selected
from halo,(C,—C,)alkoxy, trihalo(C,—C,)alkyl, nitro, amino,
cyano, (C,—Cylalkoxycarbonyl, (C,—C;)alkylamino or
carboxy); (C,—C,aralkyl group selected from benzyl,
1-phenylethyl, 2-phenylethyl or phenylpropyl)

such as y-butyrolactam, y-butyrolactone, imidazolidinone or
N-aminoimidazolidinone, or a s1x membered aromatic ring,
with one to three N, O,S or Se heteroatoms such as pyridyl,
pyridazinyl, pyrazinyl, sym-triazinyl, unsym-triazinyl, pyri-
midinyl or (C,—C,)alkylthiopyrnidazinyl, or a six membered
saturated ring with one or two N, O, S or Se heteroatoms and
an adjacent appended O heteroatom such as 2,3-dioxo-1-
piperazinyl, 4-ethyl-2,3-dioxo-1-piperazinyl, 4-methyl-2,3-
dioxo-1-piperazinyl, 4-cyclopropyl, 2-dioxo-1-piperazinyl,
2-dioxomorpholinyl or 2-dioxothiomorpholinyl; hydroxy
group; mercapto group; mono- or di-straight or branched
chain (C,—Cj)alkylamino group selected from methyl, ethyl,
n-propyl, 1-methylethyl, n-butyl, 1-methylpropyl,
2-methylpropyl, 1,1-dimethylethyl, n-pentyl, 2-methylbutyl,
1,1-dimethylpropyl, 2,2-dimethylpropyl, 3-methylbutyl,
n-hexyl, 1-methylpentyl, 1,1-dimethylbutyl, 2,2-
dimethylbutyl, 3-methylpentyl, 1,2-dimethylbutyl, 1,3-
dimethylbutyl or 1-methyl-1-ethylpropylamino; (C,—C)
azacycloalkyl group such as aziridinyl, azetidinyl,
pyrrolidinyl, piperidinyl, morpholinyl or
2-methylpyrrolidinyl; carboxy(C,—C,)alkylamino group
selected from aminoacetic acid, c-aminopropionic acid,
a-aminobutyric acid and their optical 1somers; a-hydroxy
(C,—Cy)alkyl group selected from hydroxymethyl,
a-hydroxyethyl or a-hydroxy-1-methylethyl or
a.-hydroxypropyl; halo(C,—C;)alkyl group such as
bromomethyl, fluoromethyl, difluoromethyl,
trifluoromethyl, chloromethyl, dichloromethyl,
trichloromethyl, 2-fluoroethyl, 2,2-difluoroethyl, 2,2,2-
tritluoromethyl, 2-bromoethyl or 2-10doethyl; acyl or haloa-
cyl group selected from acetyl, propionyl, chloroacetyl,
tritfluoroacetyl, (C,—C,)cycloalkylcarbonyl, (C.—C,,)-aroyl
selected from benzoyl or naphthoyl, halo substituted
(C—C,,)aroyl such as pentatluorobenzoyl, 4-chlorobenzoyl,
3-bromobenzoyl, 3,4-difluorobenzoyl, (C,—C,)alkylbenzoyl
such as 4-toluoyl, 2-toluoyl or 4-(1-methylethyl)benzoyl, or
(heterocycle)carbonyl, the heterocycle selected from a five
membered aromatic or saturated ring with one N, O, S or Se
heteroatom optionally having a benzo or pyrido ring fused

/
3.

Z. =N, O, Sorde

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl,
3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, furanyl,
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benzofuranyl, tetrahydrothienyl, thienyl, benzothienyl or
selenazolyl, or a five membered aromatic ring with two N,
O, S or Se heteroatoms optionally having a benzo or pyrido
ring fused thereto:

71 71
> \
or i
‘ Z/ ‘ Yy

ZorZ!'=N, 0, S or Se

such as i1midazolyl, pyrazolyl, benzimidazolyl, oxaxolyl,
benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl, 3-alkyl-
3H-imidazo|4,5-b [pyridyl or pyridylimidazolyl, or a five
membered saturated ring with one or two N, O, S or Se
heteroatoms and an adjacent appended O heteroatom:

O O

A A

(A 1s selected from hydrogen; straight or branched (C,—Cy)
alkyl; Cgs-aryl; substituted Cg-aryl (substitution selected
from halo,(C,—C)alkoxy, trihalo(C,—C;)alkyl, nitro, amino,
cyano, (C,—C,)alkoxycarbonyl, (C,—C,) alkylamino or
carboxy); (C,—Cy)aralkyl group selected from benzyl,
1-phenylethyl, 2-phenylethyl or phenyl propyl) such as
v-butyrolactam, vy-butyrolactone, imidazolidinone or
N-aminoimidazolidinone, or a six membered aromatic ring
with one to three N, O, S or Se heteroatoms such as pyridyl,
pyridazinyl, pyrazinyl, sym-triazinyl, unsym-triazinyl, pyri-
midinyl or (C,—C;)alkylthiopyrnidazinyl, or a s1ix membered
saturated ring with one or two N, O, S or Se heteroatoms and
an adjacent appended O heteroatom such as 2,3-dioxo-1-
piperazinyl, 4-ethyl-2,3-dioxo-1-piperazinyl, 4-methyl-2,3-
dioxo-1-piperazinyl, 4-cyclopropyl-2-dioxo-1-piperazinyl,
2-dioxomorpholinyl or -dioxothiomorpholinyl; (C,—C,)
alkoxycarbonylamino group selected from tert-
butoxycarbonylamino, allyloxycarbonylamino,
methoxycarbonylamino, ethoxycarbonylamino or propoxy-
carbonylamino; (C,—C,)alkoxycarbonyl group selected
from methoxycarbonyl, ethoxycarbonyl, straight or
branched propoxycarbonyl, allyloxycarbonyl or straight or
branched butoxycarbonyl; R“R’amino(C,—C.)alkoxy
group, wherein R“R? is a straight or branched (C,—C,)alkyl
selected from methyl, ethyl, n-propyl, 1-methylethyl,
n-butyl, 1-methylpropyl, or 2-methylpropyl or R?R” is
(CH,),, n=2-6, or —(CH,),W(CH,),— wheremn W 1s
selected from —N(C,—C,)alkyl [straight or branched],
—NH, —NOB [B 1i1s selected from hydrogen or (C,—C;)
alkyl], O is S; or R“R”aminoxy group, wherein R“R” is a
straight or branched (C,—C,)alkyl selected trom methyl,
cthyl, n-propyl, 1-methylethyl, n-butyl, 1-methylpropyl, or
2-methylpropyl or R“R” is (CH,),, n=2-6, or —(CH,),W
(CH,),— wherein W 1s selected from —N(C,—C;)alkyl
|straight or branched], —NH, —NOB [B 1s selected from
hydrogen or (C,—C,)alkyl], O or S; and when R=R"* (CH,),
SO,— and n=0, R* is selected from amino; monosubstituted
amino selected from straight or branched (C,—C))
alkylamino, cyclopropylamino, cyclobutylamino, benzy-
lamino or phenylamino; disubstituted amino selected from
dimethylamino, diethylamino, ethyl(1-methylethyl)amino,
monomethylbenzylamino, piperidinyl, morpholinyl,
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1-1imidazolyl, 1-pyrrolyl, 1-(1,2,3-triazolyl) or 4-(1,2.4-
triazolyl); straight or branched (C,—C,)alkyl group selected
from methyl, ethyl, n-propyl, 1-methylethyl, n-butyl,
1-methylpropyl, 2-methylpropyl or 1,1-dimethylethyl;
(C;—Cy)cycloalkyl group selected from cyclopropyl,
cyclobutyl, cyclopentyl or cyclohexyl; substituted (C,—C,)
cycloalkyl group (substitution selected from (C,—C;)alkyl,
cyano, amino or (C,—C,)acyl); (C.—C,)aryl group selected
from phenyl, a-naphthyl or p-naphthyl; substituted
(C—C,5)aryl group (substitution selected from halo,
(C,—C,)alkoxy, trihalo(C,—C,)alkyl, nitro, amino, cyano,
(C,—Calkoxycarbonyl, (C,—C;)alkylamino or carboxy);
(C,—Cy)aralkyl group such as benzyl, 1-phenylethyl,
2-phenylethyl or phenylpropyl; halo(C,—C,)alkyl group
such as bromomethyl, fluoromethyl, difluoromethyl,
tritfluoromethyl, chloromethyl, dichloromethyl, trichlorom-
cthyl 2-fluoroethyl, 2,2-difluoroethyl, 2,2,2-trifluoroethyl,
2-chloroethyl, 2,2-dichloroethyl, 2,2,2-trichloroethyl,
2-bromoethyl or 2-iodoethyl; a heterocycle group selected
from a five membered aromatic or saturated ring with one N,
O, S or Se heteroatom optionally having a benzo or pyrido
ring fused thereto:

/
3.

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl,
3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, furanyl,
benzofuranyl, tetrahydrothienyl, thienyl, benzothienyl or
selenazolyl, or a five membered aromatic ring with two N,
O, S or Se heteroatoms optionally having a benzo or pyrido
ring fused thereto:

7! 7!
\
‘ /2 ‘ /Z
7
ZorZ! =N, 0, SorSe

such as mmidazolyl, pyrazolyl, benzimidazolyl, oxazolyl,
benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl, 3-alkyl-
3H-imidazo| 4,5-b|pyridyl or pyridylimidazolyl, or a five
membered saturated ring with one or two N, O, S or Se
heteroatoms and an adjacent appended O heteroatom:

OO

A A

(A 1s selected from hydrogen; straight or branched (C,—C,)
alkyl; Cg,-aryl; substituted C,-aryl (substitution selected
from halo,(C,—C)alkoxy, trihalo(C,—C,)alkyl, nitro, amino,
cyano, (C,—C,)alkoxycarbonyl, (C,—C,)alkylamino or
carboxy); (C.—Cylaralkyl group selected from benzyl,
1-phenylethyl, 2-phenylethyl) or phenylpropyl)

such as y-butyrolactam, y-butyrolactone, imidazolidinone or
N-aminoimidazolidinone, or a six membered aromatic ring,
with one to three, N, O, S or Se heteroatoms such as pyridyl,
pyridazinyl, pyrazinyl, sym-triazinyl, unsym-triazinyl, pyri-
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midinyl or (C,—C,)alkylthiopyridazinyl, or a six membered
saturated ring with one or two N, O, S or Se heteroatoms and
an adjacent appended O heteroatom such as 2,3-dioxo-1-
piperazinyl, 4-ethyl-2,3-dioxo-1-piperazinyl, 4methyl-2,3-
dioxo-1-piperazinyl, 4-cyclopropyl-2-dioxo-1-piperazinyl,
2-dioxomorpholinyl or 2-dioxothiomorpholinyl; R“R”amino
(C,—C)alkoxy group, wherein R“R” is a straight or
branched (C,—C,)alkyl selected from methyl, ethyl,
n-propyl, 1-methylethyl, n-butyl, 1-methylpropyl, or
2-methylpropyl or R°R” is (CH.,),, n=2-6, or —(CH,), W
(CH,),— wherein W 1s selected from —N(C,—C;)alkyl
|straight or branched], —NH, —NOB [B 1s selected from
hydrogen or (C,—C,)alkyl], O or S; or R“R”aminoxy group,
wherein R“R” is a straight or branched (C,-C,)alkyl
selected from methyl, ethyl, n-propyl, 1-methylethyl,
n-butyl, 1-methylpropyl, or 2-methylpropyl or R“R” is
(CH,),, n=2-6, or —(CH,),W(CH,),— wherein W 1s
selected from —IN(C, C,)alkyl [ straight or branched ], —NH,
—NOB | B is selected from hydrogen or (C,—C;)alkyl], O or
S; and when R=R™* (CH,), SO,— and n=1-4, R™ is selected
from hydrogen; amino; straight or branched (C,—C,)alkyl
group selected from methyl, ethyl, n-propyl, 1-methylethyl,
n-butyl, 1-methylpropyl, 2-methylpropyl or 1,1-
dimethylethyl; (C,—C,)carboxylalkyl group; (C;—Cy)
cycloalkyl group selected from cyclopropyl, cyclobutyl,
cyclopentyl or cyclohexyl; substituted (C,—C,)cycloalkyl
group (substitution selected from (C,—C;)alkyl, cyano,
amino or (C,—Cjacyl); (C.—C,)aryl group selected from
phenyl, a-naphthyl or 3-naphthyl; substituted (C,—C, ,)aryl
group (substitution selected from halo, (C,—C,)alkoxy,
trihalo(C,—C;)alkyl, nitro, amino, cyano, (C,—C,)
alkoxycarbonyl, (C,—C;)alkylamino or carboxy); (C—C,)
aralkyl group selected from benzyl, 1-phenylethyl,
2-phenylethyl or phenylpropyl; (C,—C,)alkoxy group such
as allyloxy, methoxy, ethoxy, n-propoxy or tert-butoxy;
Cq-aryloxy group selected from phenoxy or substituted
phenoxy (substitution selected from halo, (C,—C;)alkyl,
nitro, cyano, thiol, amino, carboxy, di(C,—C;)alkylamino);
(C,—C,,)aralkyloxy group such as benzyloxy,
1-phenylethyloxy or 2-phenylethyloxy; R“R”amino(C,-C,)
alkoxy group, wherein R“R” is a straight or branched
(C,—C alkyl selected from methyl, ethyl, n-propyl,
1 -methylethyl, n-butyl, 1-methylpropyl, or 2-methylpropyl
or R°R” is (CH,),, n=2-6, or —(CH.,,), W(CH,),— wherein
W is selected from —N(C,—C;)alkyl [ straight or branched],
—NH, —NOB [B is selected from hydrogen or (C,—C.,)
alkyl], O or S; or R°R”aminoxy group, wherein R°R” is a
straight or branched (C,—C,)alkyl selected from methyl,
cthyl, n-propyl, 1-methylethyl, n-butyl, 1-methylpropyl, or
2-methylpropyl or R“R” is (CH.,),, n=2—-6, or —(CH,), W
(CH,),— wherein W 1s selected from —N(C,—C;)alkyl
| straight or branched], —NH, —NOB |B i1s selected from
hydrogen or (C,—C,)alkyl], O or S; (C,—C,)alkylthio group
selected from methylthio, ethylthio or n-propylthio;
Cq-arylthio group selected from phenylthio or substituted
phenylthio (substitution selected from halo, (C,—C;)alkyl,
nitro, cyano, thiol, amino, carboxy, di(C,—C,)alkylamino);
(C,—Cy)aralkylthio group such as benzylthio,
1 -phenylethylthio or 2-phenylethylthio; a heterocycle group
selected from a five membered aromatic or saturated ring
with one N, O, S or S heteroatom optionally having a benzo
or pyrido ring fused thereto.
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/
-3

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl,
3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, furanyl,
benzoturanyl, tetrahydrothienyl, thienyl, benzothienyl, or
selenazolyl, or a five membered aromatic ring with two N,
O, S or Se heteroatoms optionally having a benzo or pyrido

ring fused thereto:

Zl Zl
> \
or 7
‘ Z/ ‘ /

ZorZ!'=N, O, SorSe

such as 1midazolyl, pyrazolyl, benzimidazolyl, oxazolyl,
benzoxazolyl, indazolyl[ 4,5-b |pyridyl or pyridylimidazolyl,
or a five membered saturated ring with one or two N, O, S
or Se heteroatoms and an adjacent appended O heteroatom:

SNCPSN

A A

(A 1s selected from hydrogen; straight or branched (C,—C,)
alkyl; Cgs-aryl; substituted Cg-aryl (substitution selected
from halo,(C,—C,)alkoxy, trihalo(C,—C;)alkyl, nitro, amino,
cyano, (C,—C,)-alkoxycarbonyl, (C,—C,)alkylamino or
carboxy); (C—C,)-aralkyl group selected from benzyl,
1-phenylethyl, 2-phenylethyl or phenylpropyl)

such as y-butyrolactam, y-butyrolactone, imidazolidinone or
N-aminoimidazolidinone, or a six membered aromatic ring,
with one to three N, O,S or Se heteroatoms such as pyridyl,
pyridazinyl, pyrazinyl, sym-triazinyl, unsym-triazinyl, pyri-
midinyl or (C,—C;)alkylthiopyridazinyl, or a six membered
saturated ring with one or two N, O, S or Se heteroatoms and
an adjacent appended O heteroatoms such as 2,3-di1oxo-1-
piperazinyl, 4-ethyl-2,3-dioxo-1-piperazinyl, 4-methyl-2,3-
dioxo-1-piperazinyl, 4 -cyclopropyl-2-dioxo-1-piperazinyl,
2-dioxomorpholinyl or 2-dioxothiomorpholinyl; hydroxy
group, mercapto group; mono- or di- straight or branched
(C,—C,) alkylamino group selected from methyl, ethyl,
n-propyl, 1-methylethyl, n-butyl, 1-methylpropyl,
2-methylpropyl, 1,1-dimethylethyl, 2-methylbutyl, 1,1-
dimethylpropyl, 2.,2-dimethylpropyl, 3-methylbutyl,
n-hexyl, 1-methylpentyl, 1,1-dimethylbutyl, 2,2-
dimethylbutyl, 2-methylpentyl, 1,2-dimethylbutyl, 1,3-
dimethylbutyl or 1-methyl-1-ethylpropyl amino, halo
(C,—C,)alkyl group such as bromomethyl, fluoromethyl,
difluoromethyl, trifluoromethyl, chloromethyl,
dichloromethyl, trichloromethyl, 2-fluoroethyl, 2,2-
difluoroethyl, 2,2,2-trifluoroethyl, 2-chloroethyl, 2,2-
dichloroethyl, 2,2,2-trichloroethyl, 2-bromoethyl or
2-10doethyl; acyl or haloacyl group selected from acetyl,
propionyl, chloroacetyl, trifluoroacetyl, (C,—C)-
cycloalkylcarbonyl, (C.—C,,)aroyl selected from benzoyl or
naphthyl, halo substituted (C,—C,,)aroyl such as
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pentatluorobenzyl, 4-chlorobenzoyl, 3-bromobenzoyl or
3.4-difluorobenzyl, (C,—C,)-alkylbenzoyl such as 4-toluoyl,
2-toluoyl or 4-(1-methylethyl)benzoyl, or (heterocycle)
carbonyl, the heterocycle selected from a five membered
aromatic or saturated ring with one N, O, S or Se heteroatom

optionally having a benzo or pyrido ring fused therein:

/
3

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl,
3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, furanyl,
benzoturanyl, tetrahydrothienyl, thienyl, benzothienyl or
selenazolyl, or a five membered aromatic ring with two N,
O, S or Se heteroatoms optionally having a benzo or pyrido
ring fused thereto:

Zl
[ )
/

\.—-—"""‘Zl

L/> or

T~y

ZorZ!'=N, 0, S or Se

such as 1midazolyl, pyrazolyl, benzimidazolyl, oxazolyl,
benzoxazolyl, indazolyl, thiazolyl, benzothiazonyl, 3-alkyl-
3H-imidazo|4,5-b [pyridyl or pyridylimidazolyl, or a five
membered saturated ring with one or two N, O, S or Se
heteroatoms and an adjacent appended O heteroatom:

SN PSN

A A

(A 1s selected from hydrogen; straight or branched (C,—C,)
alkyl; Cs-aryl; substituted Cg-aryl (substitution selected
from halo,(C,—C)alkoxy, trihalo(C,—C;)alkyl, nitro, amino,
cyano, (C,—C,)alkoxycarbonyl, (C,-C;)akylamino or
carboxy); (C,—C,)-aralkyl group selected from benzyl,
1-phenylethyl, 2-phenylethyl or phenylpropyl)

such as y-butyrolactam, y-butyrolactone, imidazolidizinone
or N-aminoimidazolidinone, or a six membered aromatic
ring with one to three N, O, S or Se heteroatoms such as
pyridyl, pyridazinyl, pyrazinyl, sym-triazinyl, unsym-
triazinyl, pyrimidinyl or (C,—C,)alkylthiopyridazinyl, or a
s1x membered saturated ring with one or two N, O, S or Se
heteroatoms and an adjacent appended O heteroatom such as
2,3-d1oxo-1-piperazinyl, 4-ethyl-2,3-dioxo-1-piperazinyl,
4-methyl-2,3-dioxo-1-piperazinyl, 4-cyclopropyl- 2-dioxo-
l-piperazinyl, 2-dioxomorpholinyl or
2-dioxothiomorpholinyl; (C,—C,)alkoxycarbonyl group
selected from methoxycarbonyl, ethoxycarbonyl, straight or
branched propoxycarbonyl, allyloxycarbonyl or straight or
branched butoxycarbonyl; R> is selected from hydrogen;
straight or branched (C,—C,)alkyl group selected from
methyl, ethyl, n-propyl or 1-methylethyl; (C.—C,,)aryl
group selected from phenyl, a-naphthyl or B-naphthyl;
(C,—Cy)aralkyl group such as benzyl, 1-phenylethyl,
2-phenylethyl or phenylpropyl; a heterocycle group selected
from a five membered aromatic or saturated ring with one N,
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O, S or Se heteroatoms optionally having a benzo or pyrido
ring fused thereto:

.

Z. =N, O, SordSe

such as pyrrolyl, N-methylimidolyl, indolyl, 2-pyrrolidinyl,
3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, furanyl,
benzoturanyl, tetrahydrothienyl, thienyl, benzothienyl or
selenazolyl, or a five membered aromatic ring with two N,
O, S or Se heteroatoms optionally having a benzo or pyrido
ring fused thereto:

7! \____,....zl\
[ )« [ )
Z/ /\/
ZorZ!'=N, O, SorSe

such as 1midazolyl, pyrazolyl, benzimidazolyl, oxazolyl,
benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl, 3-alkyl-
3H-imidazo| 4,5b-|pyridyl or pyridylimidazolyl, or a five
membered saturated ring with one or two N, O, S or Se
heteroatoms and an adjacent appended O heteroatom:

SNCPSN

A A

(A 1s selected from hydrogen; straight or branched (C,—C,)
alkyl; Cg-aryl; substituted Cc-aryl (substitution selected
from halo,(C,—C )alkoxy, trihalo(C,—C,)alkyl, nitro, amino,
cyano, (C,—C,)alkoxycarbonyl, (C,—C,)alkylamino or car-
boxyl; (C,—Cy)aralkyl group selected from benzyl,
1-phenylethyl, 2-phenylethyl or phenylpropyl)

such as y-butyrolactam, y-butyrolactone, imidazolidinone or
N-aminoimidazolidinone, or a six membered aromatic ring,
with one to three N, O, S or Se heteroatoms such as pyridyl,
pyridazinyl, pyrazinyl, sym-triazinyl, unsym-triazinyl, pyri-
midinyl or (C,—C;) alkylthiopyridazinyl, or a s1x membered
saturated ring with one or two N, O, S or Se heteroatoms and
an adjacent appended O heteroatom such as 2,3-di1oxo-1-
piperazinyl, 4-ethyl-2,3-dioxo-1-piperazinyl, 4-methyl-2,3-
dioxo-1-piperazinyl, 4-cyclopropyl, 2-dioxo-1-piperazinyl,
2-dioxomorpholinyl, 2-dioxothiomorpholinyl; or —(CH,),
COOR’ where n=0-4 and R’ is selected from hydrogen;
straight or branched (C,—C;)alkyl group selected from
methyl, ethyl, n-propyl, or 1-methylethyl; or (C,—C,,)aryl
group selected from phenyl, a-naphthyl, f-naphthyl; R° is
selected from hydrogen; straight or branched (C,—C,)alkyl
group selected from methyl, ethyl, n-propyl, or
1-methylethyl; (C.—C,,)aryl group selected from phenyl,
a-naphthyl or P-naphthyl; (C,—C;)aralkyl group such as
benzyl, 1-phenylethyl, 2-phenylethyl or phenylpropyl; a
heterocycle group selected from a five membered aromatic
or saturated ring with one N, O, S or Se heteroatom
optionally having a benzo or pyrido ring fused thereto:
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/
3

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl,
3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, furanyl,
benzoturanyl, tetrahydrothienyl, thienyl, benzothienyl or
selenazolyl, or a five membered aromatic ring with two N,
O, S or Se heteroatoms optionally having a benzo or pyrido
ring fused thereto:

7! 7!
\
‘ /2. ‘ /Z
7
ZorZ!'=N,0,S orSe

such as mmidazolyl, pyrazolyl, benzimidazolyl, oxazolyl,
benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl, 3-alkyl-
3H-imidazo|4,5-b [pyridyl or pyridylimidazolyl, or a five
membered saturated ring with one or two N, O, S or Se
heteroatoms and an adjacent appended O heteroatom:

SNCPSN

A A

(A 1s selected from hydrogen; straight or branched (C,—C,)
alkyl; Cg-aryl (substitution selected from halo,(C,—C,)
alkoxy, trihalo(C,—C,)alkyl, nitro, amino, cyano, (C,—C,)
alkoxycarbonyl, (C,—C;)alkylamino or carboxy); (C—C,)
aralkyl group selected from benzyl, 1-phenylethyl,
2-phenylethyl or phenylpropyl)
such as y-butyrolactam, y-butyrolactone, imidazolidinone or
N-aminoimidazolidinone, or a s1x membered aromatic ring
with one to three N, O, S or Se heteroatoms such as pyridyl,
pyridazinyl, pyrazinyl, sym-triazinyl, unsym-triazinyl, pyri-
midinyl or (C,—C,)alkylthiopyridazinyl, or a six membered
saturated ring with one or two N, O, S or Se heteroatoms and
an adjacent appended O heteroatom such as 2,3-dioxo-1-
piperazinyl, 4-ethyl-2,3-dioxo-1-piperazinyl, 4-methyl-2,3-
dioxo-1-piperazinyl, 4-cyclopropyl, 2-dioxo-1-piperazinyl,
2-dioxomorpholinyl, 2-dioxothiomorpholinyl; or —(CH,),
COOR’ where n=0—4 and R’ is selected from hydrogen:;
straight or branched (C,—C,)alkyl selected from methyl,
cthyl, n-propyl or 1-methylethyl; or (C—C,,)aryl selected
from phenyl, a-naphthyl or 3-naphthyl; with the proviso that
R> and R°® cannot both be hydrogen; or R> and R® taken
together are —(CH,),W(CH,),—, wherein W 1s selected
from (CH,) and n=0-1, —NH, —(C,—C,)alkyl | straight or
branched], —N(C,—C,)alkoxy, oxygen, sulfur or substituted
congeners selected from (L or D)proline, ethyl(LL or
D)prolinate, morpholine, pyrrolidine or piperidine; and the
pharmacologically acceptable organic and iorganic salts or
metal complexes.

Preferred compounds are compounds according to the
above formula I and II in which X 1s selected from amino,

NR'R?, or halogen; the halogen is selected from bromine,
chlorine, fluorine or iodine; and when X=NR'R* and
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R'=hydrogen, R*=methyl, ethyl, n-propyl, 1-methylethyl,
n-butyl, 1-methylpropyl, 2-methylpropyl or 1,1-
dimethylethyl; and when R'=methyl or ethyl, R*=methy],
cthyl, n-propyl, 1-methylethyl, n-butyl, 1-methylpropyl or
2-methylpropyl; R is selected from R°(CH,), CO— or R*
(CH.,), SO,—; and when R=R*(CH,), CO— and n=0, R* is
selected from hydrogen; amino; monosubstituted amino
selected from straight or branched (C,—C,)alkylamino,
cyclopropylamino, cyclobutylamino, benzylamino or phe-
nylamino; disubstituted amino selected from
dimethylamino, diethylamino, ethyl(1l-methylethyl)amino,
monomethylbenzylamino, piperidinyl, morpholinyl,
1-1imidazolyl, 1-pyrrolyl, 1-(1,2,3-triazolyl) or 4-(1,2.4-
triazolyl); straight or branched (C,—C,)alkyl group selected
from methyl, ethyl, n-propyl or 1-methylethyl;, (C,—C,)
cycloalkyl group selected from cyclopropyl, cyclobutyl,
cyclopentyl or cyclohexyl; substituted (C,—C,)cycloalkyl
group (substitution selected from (C,—C;)alkyl, cyano,
amino or (C,—Cjlacyl); (C.—C,aryl group selected from
phenyl, a-naphthyl or p-naphthyl; substituted (C.—C,)aryl
group (substitution selected from halo,(C,—C,)alkoxy,
trihalo(C,—-C;)alkyl, nitro, amino, cyano, (C,-C,)
alkoxycarbonyl, (C,—C,)alkylamino or carboxy); a-amino
(C,—C,)alkyl group selected from aminomethyl,
a-aminoethyl, o-aminopropyl or oa-aminobutyl; carboxy
(C,—Calkylamino group selected from aminoacetic acid,
a.-aminobutyric acid or a-aminopropionic acid and their
optical 1somers; (C,—C,)aralkylamino group such as phe-
nylglycyl; (C,—-C,)alkoxycarbonylamino substituted
(C,—C,alkyl group, substitution selected from phenyl or
p-hydroxyphenyl; a-hydroxy(C,—C,)alkyl group selected
from hydroxymethyl, a-hydroxyethyl or a-hydroxy-1-
methylethyl or a-hydroxyprop; halo(C,—C,)alkyl group
such as bromomethyl, fluoromethyl, difluoromethyl,
trifluoromethyl, chloromethyl, dichloromethyl,
trichloromethyl, 2-fluoroethyl, 2,2-difluoroethyl, 2,2,2-
tritfluoroethyl, 2-bromoethyl or 2-iodoethyl; a heterocycle
group selected from a five membered aromatic or saturated
ring with one N, O, S or Se heteroatom optionally having a
benzo or pyrido ring fused thereto:

0.0

Z. =N, O, SordSe

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl,
3-pyrrolidinyl, 2-pyrrolinyl, tetrahyrofuranyl, furanyl,
benzofuranyl, tetrahydrothienyl, thienyl, benzothienyl or
selenazolyl, or a five membered aromatic ring with two N,
O, S or Se heteroatom optionally having a benzo or pyrido
ring fused thereto:

A 7!
N\
‘ Y/ ‘ /Z
7
ZorZ! =N, 0O, SorSe

such as 1midazolyl, pyrazolyl, benzimidazolyl, oxazolyl,
benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl, 3-alkyl-
3H-imidazo[4,5-blpyridyl or pyridylimidazolyl, or a five
membered saturated ring with one or two N, O, S or Se
heteroatoms and an adjacent appended heteroatom:
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O O

A A

(A 1s selected from hydrogen; straight or branched (C,—C,)
alkyl; Cgs-aryl; substituted Cc-aryl (substitution selected
from halo, (C,—C,)alkoxy, trihalo(C,—C;)alkyl, nitro,
amino, cyano, (C,—Cy)alkoxycarbonyl, (C,—C;)alkylamino
or carboxy); (C,—Cy)aralkyl group selected from benzyl,
1-phenylethyl, 2-phenylethyl or phenylpropyl)

such as y-butyrolactam, y-butyrolactone, imidazolidinone or
N-aminoimidazolidinone, or a six membered aromatic ring
with one to three N, O, S or Se heteroatoms such as pyridyl,
pyridazinyl, pyrazinyl, sym-triazinyl, unsym-triazinyl, pyri-
midinyl or (C,—C;)alkylthiopyridazinyl, or a s1ix membered
saturated ring with one or two N, O, S or Se heteroatoms and
an adjacent appended O heteroatom such as 2,3-dioxo-1-
piperazinyl, 4-ethyl-2,3-dioxo-1-piperazinyl, 4-methyl-2.3-
dioxo-1-piperazinyl, 4-cyclopropyl, 2-dioxo-1-piperazinyl,
2-dioxomorpholinyl or 2-dioxothiomorpholinyl; acyl or
haloacyl group selected from acetyl, propionyl,
chloroacetyl, trifluoroacetyl, (C,—C,)cycloalkylcarbonyl
such as cyclopropylcarbonyl, cyclobutylcarbonyl,
cyclopentylcarbonyl, cyclohexylcarbonyl, (2,3-
dimethylcyclopropyl)carbonyl, (1,2-dimethylcyclopropyl)
carbonyl, (2-ethylcyclopropyl)carbonyl, (3-ethylcyclobutyl)
carbonyl, (C,—C,,)aroyl selected from benzoyl or
naphthoyl, halo substituted (C.—C,,)aroyl such as
pentatluorobenzoyl, 4-chlorobenzoyl, 3-bromobenzoyl or
3.4-difluorobenzoyl, (C,—C,)alkylbenozyl such as 4-toluoyl,
2-methyltoluoyl or 4-(1-methylethyl)benzoyl, or
(heterocycle)carbonyl, the heterocycle selected from a five
membered aromatic or saturated ring with one N, O, S or Se
heteroatom optionally having a benzo or pyrido ring fused

/
3

Z =N, O, Sor Se

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl,
3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, furanyl,
benzofuranyl, tetrahydrothienyl, thienyl, benzothienyl or
selenazolyl, or a five membered aromatic ring with two N,
O, S or Se heteroatoms optionally having a benzo or pyrido
ring fused thereto.

N \,.———--'Zl\

7,
/‘\Z/> or /‘\/Z

ZorZ!'=N,0, S or Se

such as 1midazolyl, pyrazolyl, benzimidazolyl, oxazolyl,
benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl, 3-alkyl-
3H-imidazo|4,5-b [pyridyl or pyridylimidazolyl, or a five
membered saturated ring with one or two N, O, S or Se
heteroatoms and an adjacent appended O heteroatom:
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OO

A A

(A 1s selected from hydrogen; straight or branched (C,—C,)
alkyl; Cgs-aryl; substituted Cg-aryl (substitution selected
from halo, (C,—C,)alkoxy, trihalo(C,—C;)alkyl, nitro,
amino, cyano, (C,—C )alkoxycarbonyl, (C,—C;)alkylamino
or carboxy); (C,—C,)aralkyl group selected from benzyl,
1-phenylethyl, 2-phenylethyl or phenylpropyl)

such as y-butyrolactam, y-butyrolactone, imidazolidinone or
N-aminoimidazolidinone, or a six membered aromatic ring,
with one to three N, O, S or Se heteroatoms such as pyridyl,
pyridazinyl, pyrazinyl, sym-triazinyl, unsym-triazinyl, pyri-
midinyl or (C,—C,)alkylthiopyridazinyl, or a six membered
saturated ring with one or two N, O, S or Se heteroatoms and
an adjacent appended O heteroatom such as 2,3-di1oxo-1-
piperazinyl, 4-ethyl-2,3-dioxo-1-piperazinyl, 4-methyl-2,3-
dioxo-1-piperazinyl, 4-cyclopropyl, 2-dioxo-1-piperazinyl,
2-dioxomorpholinyl or 2-dioxothiomorpholinyl; (C,—C,)
alkoxycarbonyl group selected from methoxycarbonyl,
cthoxycarbonyl, straight or branched propoxylcarbonyl,
straight or branched butoxycarbonyl or allyloxycarbonyl;
vinyl or substituted vinyl group [substitution selected from
(C,—Cy)alkyl group, halogen, (C.—C,,)aryl group selected
from phenyl, a-naphthyl, 3-naphthyl, substituted (C.—C,,)
aryl group (substitution selected from halo, (C,—C,)alkoxy,
trithalo(C,—C;)alkyl, nitro, amino, cyano, (C,—C,)
alkoxycarbonyl, (C,—C;)alkylamino or carboxy), halo
(C,—C,)alkyl group such as bromomethyl, fluoromethyl,
difluoromethyl, trifluoromethyl, chloromethyl,
dichloromethyl, trichloromethyl, 2-fluoroethyl, 2,2-
difluoroethyl, 2,2,2-trifluoroethyl, 2-bromoethyl or
2-10doethyl, a heterocycle group selected from a five mem-
bered aromatic or saturated ring with one N, O, S or Se

heteroatom optionally having a benzo or pyrido ring fused

/
-3

/. =N, O, SordSe

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl,
3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, furanyl,
benzoturanyl, tetrahydrothienyl, thienyl, benzothienyl or
selenazolyl]; (C,-C,)alkoxy group such as allyloxy,
methoxy, ethoxy, n-propoxy,n-butoxy or tert-butoxy;
Cq-arvloxy group selected from phenoxy or substituted
phenoxy (substitution selected from halo, (C,—C,)alkyl,
nitro, cyvano, thiol, amino, carboxy, di(C,—C;)alkylamino);
(C,—C,,)aralkyloxy group such as benzyloxy,
1-phenylethyloxy or 2-phenylethyloxy; vinyloxy or substi-
tuted vinyloxy group (substitution selected from (C,—C,)
alkyl, cyano, carboxy, or (C,—C,,)aryl selected from phenyl,
a-naphthyl or f-naphthyl); R“R”amino(C,—C,)alkoxy
group, wherein R“R” is a straight chain or branched (C,-C.)
alkyl selected from methyl, ethyl, n-propyl, 1-methylethyl,
n-butyl, 1-methylpropyl, or 2-methylpropyl or R“R” is
(CH,),, n=2-6, or —(CH,),W(CH,),— wheremn W 1s
selected from —N(C,—C,)alkyl [straight or branched],
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—NH, —NOB |B is selected from hydrogen or (C,—C;)
alkyl], O or S; or R*R”aminoxy group, wherein R“R” 1

1S a
straight or branched (C,—C,)alkyl selected from methyl,
cthyl, n-propyl, 1-methylethyl, n-butyl, 1-methylpropyl, or
2-methylpropyl or R“R” (CH,),, n=2-6, or —(CH,),
W(CH,),— wherein W 1s selected from —N(C,—C;)alkyl
[straight or branched], —NH,, —NOB [B 1s selected from
hydrogen or (C,—C,)alkyl], O or S; and when R=R*(CH.,),
CO— and n=1-4, R* is selected from hydrogen; (C,—C-)
alkyl group selected from methyl, ethyl, n-propyl or
1 -methylethyl; amino; monosubstituted amino selected from
straight or branched (C,—C,)alkylamino, cyclopropylamino,
cyclobutylamino, benzylamino or phenylamino; disubsti-
tuted amino selected from dimethylamino, diethylamino,

cthyl(1-methylethyl)amino, monomethylbenzylamino,
piperidinyl, morpholinyl, 1-imidazolyl, 1-pyrrolyl, 1-(1,2.3-
triazolyl) or 4-(1,2,4-trnazolyl); (C.—C, ,)aryl group selected
from phenyl, a-naphthyl or p-naphthyl; substituted
(C—C,y)aryl group (substitution selected from halo,
(C,—C,alkoxy, trihalo(C,—C,)alkyl, nitro, amino, cyano,
(C,—Calkoxycarbonyl, (C,—C;)alkylamino or carboxy);
acryloxy or haloacryloxy group selected from acetyl,
propionyl, chloroacetyl, trichloroacetyl, (C;—C;)
cycloalkylcarbonyl, (C.—C,,)aroyl selected from benzoyl or
naphthyl, halo substituted (C,—C,,)aroyl such as
pentafluorobenzoyl, 4-chlorobenzoyl, 3-bromobenzoyl or

3.,4-difluorobenzoyl, (C,—C,)alkylbenzoyl such as 4-toluoyl,
2-toluoyl, 4-(1-methylethyl)benzoyl or (heterocycle)
carbonyl, the heterocycle selected from a five membered
aromatic or saturated ring with one N, O, S or Se heteroatom
optionally having a benzo or pyrido ring fused thereto:

/
3.

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl,
3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, furanyl,
benzoturanyl, tetrahydrothienyl, thienyl, benzothienyl or
selenazolyl, or a five membered aromatic ring with two N,
O, S or Se heteroatoms optionally having a benzo or pyrido
ring fused thereto:

N \,--*’Zl\

7,
/‘\Z/> or /‘\/Z

ZorZ'=N, 0, S or Se

such as imidaozly, pyrazolyl, benzimidazolyl, oxazolyl,
benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl, 3-alkyl-
3H-imidazoly]| 4,5-b Jpyridyl or pyridylimidazolyl, or a five
membered saturated ring with one or two N, O, S or Se
heteroatoms and an adjacent appended O heteroatom:

OO

A A

(A 1s selected from hydrogen; straight or branched (C,—C,)
alkyl; Cg-aryl; substituted C.-aryl (substitution selected
from halo, (C,—C,)alkoxy, trihalo(C,—C;)alkyl, nitro,
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amino, cyano, (C,—C )alkoxycarbonyl, (C,—C;)alkylamino
or carboxy); (C—C,)aralkyl group selected from benzyl,
1-phenylethyl, 2-phenylethyl or phenylpropyl)

such as y-butyrolactam, y-butyrolactone, imidazolidinone or
N-aminoimidazolidinone, or a six membered aromatic ring,
with one to three N, O, S or Se heteroatoms such as pyridyl,
pyridazinyl, pyrazinyl, sym-triazinyl, unsym-triazinyl, pyri-
midinyl or (C,—C,)alkylthiopyridazinyl, or a six membered
saturated ring with one or two N, O, S or Se heteroatoms and
an adjacent appended O heteroatom such as 2,3-di1oxo-1-
piperazinyl, 4-ethyl-2,3-dioxo-1-piperazinyl, 4-methyl-2,3-
dioxo-1-piperazinyl, 4-cyclopropyl, 2-dioxo-1-piperazinyl,
2-dioxomorpholinyl or 2-dioxothiomorpholinyl; (C,—C,)
alkoxy group such as allyloxy, methoxy, ethoxy, n-propoxy,
n-butoxy or tert-butoxy; R“R”amino(C,—C.)alkoxy group,
wherein RR” is a straight or branched (C,—C,)alkyl
selected from methyl, ethyl, n-propyl, 1-methylethyl,
n-butyl, 1-methylpropyl, or 2-methylpropyl or R“R” is
(CH,),, n=2-6, or —(CH,),W(CH,),— wherein W 1is
selected from —N(C,—C,)alkyl [straight or branched],
—NH, —NOB [B is selected from hydrogen or (C,—C,)
alkyl], O, or S; or RR”aminoxy group, wherein R“R” is a
straight or branched (C,—C,)alkyl selected from methyl,
cthyl, n-propyl, 1-methylethyl, n-butyl, 1-methylpropyvl, or
2-methoxypropyl or R“R” is (CH.,),, n=2-6, or —(CH,,), W
(CH,),— wherein W 1s selected from —N(C,—C,)alkyl
| straight or branched], —NH, —NOB [B 1s selected from
hydrogen or (C,—C,)alkyl], O or S; C,-aryloxy group
selected from phenoxy or substituted phenoxy (substitution
selected from halo, (C,—C,)alkyl, nitro, cyano, thiol, amino,
carboxy, di(C,—C,)alkylamino); (C,—C,)alkylthio group
selected from methylthio, ethylthio, propylthio or allylthio;
Cq-arylthio group selected from phenylthio or substituted
phenylthio (substitution selected from halo, (C,—C,)alkyl,
nitro, cyano, thiol, amino, carboxy, di(C,—C;)alkylamino);
Cs-arylsulifonyl group selected from phenylsulfonyl or sub-
stituted phenylsuflonyl (substitution selected from halo,
(C,—C alkoxy, trthalo(C,—C,)alkyl, nitro, amino, cyano,
(C,—Calkoxycarbonyl, (C,—C;)alkylamino or carboxy); a
heterocycle group selected from a five membered aromatic
or saturated ring with one N, O, S or Se heteroatom
optionally having a benzo or pyrido ring fused thereto:

/
3.

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl,
3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, furanyl,
benzoturanyl, tetrahydrothienyl, thienyl, benzothienyl or
selenazolyl, or a five membered aromatic ring with two N,
O, S or Se heteroatoms optionally having a benzo or pyrido
ring fused thereto:

N7, \,..--"Zl\
XA
/‘"‘*\.Z /\/

ZorZ! =N, 0, SorSe

such as 1midazolyl, pyrazolyl, benzimidazolyl, oxazolyl,
benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl, 3-alkyl-
3H-1midazo| 4,5-b|pyridyl or pyridylimidazolyl, or a five
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membered saturated ring with one or two N, O, S or Se
heteroatoms and an adjacent appended O heteroatom:

OO

A A

(A 1s selected from hydrogen; straight or branched (C,—C,)
alkyl; Cg-aryl; substituted C.-aryl (substitution selected
from halo, (C,—C,)alkoxy, trihalo(C,—C;)alkyl, nitro,
amino, cyano, (C,—C,)alkoxycarbonyl, (C,—C,)alkylamino
or carboxy); (C,—Cy)aralkyl group selected from benzyl,
1-phenylethyl, 2-phenylethyl or phenylpropyl)

such as y-butyrolactam, y-butyrolactone, imidazolidinone or
N-aminoimidazolidinone, or a six membered aromatic ring
with one to three N, O, S or Se heteroatoms such as pyridyl,
pyridazinyl, pyrazinyl, sym-triazinyl, unsym-triazinyl, pyri-
midinyl or (C,—C;)alkylthiopyrnidazinyl, or a s1ix membered
saturated ring with one or two N, O, S or Se heteroatoms and
an adjacent appended O heteroatom such as 2,3-dioxo-1-
piperazinyl, 4-ethyl-2,3-dioxo-1-piperazinyl, 4-methyl-2,3-
dioxo-1-piperazinyl, 4-cyclopropyl, 2-dioxo-1-piperazinyl,
2-dioxomorpholinyl or 2-dioxothiomorpholinyl; hydroxy
group; d-hydroxy(C,—C;)alkyl group selected from
hydroxymethyl, a-hydroxyethyl or a-hydroxy-1-
methylethyl or a-hydroxypropyl; halo(C,—C;)alkyl group
such as bromomethyl, fluoromethyl, difluoromethyl,
trifluoromethyl, chloromethyl, dichloromethyl,
trichloromethyl, 2-fluoroethyl, 2,2-difluoroethyl, 2,2,2-
tritfluoromethyl, 2-bromoethyl or 2-10doethyl; acyl or haloa-
cyl group selected from acetyl, propionyl, chloroacetyl,
trifluoracetyl, (C;—C,)cycloalkylcarbonyl, (C.—C,,)aroyl
selected from benzoyl or naphthoyl, halo substituted
(C—C,y)aroyl such as pentatluorobenzyl, 4-chlorobenzoyl,
3-bromobenzoyl or 3,4-difluorobenozyl, (C,-C,)
alkylbenzoyl such as 4-toluoyl, 2-toluoyl, or 4-(1-
methylethyl)benzoyl or (heterocycle)carbonyl, the hetero-
cycle selected from a five membered aromatic or saturated
ring with one N, O, S or Se heteroatom optionally having a
benzo or pyrido ring fused thereto:

/
3

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl,
3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, furanyl,
benzoturanyl, tetrahydrothienyl, thienyl, benzothienyl or
selenazolyl, or a five membered aromatic ring with two N,
O, S or Se heteroatoms optionally having a benzo or pyrido
ring fused thereto:

7! 7!
\
‘ /2. ‘ /Z
7
ZorZ!'=N, 0, S or Se

such as mmidazolyl, pyrazolyl, benzimidazolyl, oxazolyl,
benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl, 3-alkyl-
3H-imidazo|4,5-b [pyridyl or pyridylimidazolyl, or a five
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membered saturated ring with one or two N, O, S or Se
heteroatoms and an adjacent appended O heteroatom:

O O

A A

(A 1s selected from hydrogen; straight or branched (C,—C,)
alkyl; Cg-aryl; substituted Cc-aryl (substitution selected
from halo,(C,—C,)alkoxy, trihalo(C,—C,)alkyl, nitro, amino,
cyano, (C,—Cj )alkoxycarbonyl, (C,—C,)alkylamino or
carboxy); (C.—Cy)aralkyl group selected from benzyl,
1-phenylethyl, 2-phenylethyl or phenylpropyl)

such as y-butyrolactam, y-butyrolactone, imidazolidinone or
N-aminoimidazolidinone, or a s1x membered aromatic ring
with one to three N, O, S or Se heteroatoms such as pyridyl,
pyridazinyl, pyrazinyl, sym-triazinyl, unsym-triazinyl, pyri-
midinyl or (C,—C;)alkylthiopyrnidazinyl, or a six membered
saturated ring with one or two N, O, S or Se heteroatoms and
an adjacent appended O heteroatom such as 2,3-dioxo-1-
piperazinyl, 4-ethyl-2,3-dioxo-1-piperazinyl, 4-methyl-2,3-
dioxo-1-piperazinyl, 4-cyclopropyl, 2-dioxo-1-piperazinyl,
2-dioxomorpholinyl or 2-dioxothiomorpholinyl; (C,—C,)
alkoxycarbonylamino group selected from tert-
butoxycarbonylamino, allyloxycarbonylamino,
methoxycarbonylamino, ethoxycarbonylamino or propoxy-
carbonylamino; and when R=R* (CH,), SO,— and n=0, R*
1s selected from amino; monosubstituted amino selected
from as straight or branched (C,-Cj)alkylamino,
cyclopropylamino, cyclobutylamino, benzylamino or phe-
nylamino; disubstituted amino selected from
dimethylamino, diethylamino, ethyl(1l-methylethyl)amino,
monomethylbenzylamino, piperidinyl, morpholinyl,
1-imidazolyl, 1-pyrrolyl, 1-(1,2,3-triazolyl) or 4-(1,2,4-
triazolyl); straight or branched (C,—C,)alkyl group selected
from methyl, ethyl, n-propyl or 1-methylethyl; (C—C,,)aryl
group selected from phenyl, a-naphthyl or B-naphthyl;
substituted (C,—C, ,)aryl group (substitution selected from
halo, (C,—C,)alkoxy, trihalo(C,—C;)alkyl, nitro, amaino,
cyano, (C,—Cjlalkoxycarbonyl, (C,—C;)alkylamino or
carboxy); a heterocycle group selected from a five mem-
bered aromatic or saturated ring with one N, O, S or Se
heteroatom optionally having a benzo or pyrido ring fused

/
3.

Z. =N, 0O, SorSe

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl,
3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, furanyl,
benzoturanyl, tetrahydrothienyl, thienyl, benzothienyl or
selenazolyl, or a five membered aromatic ring with two N,

O, S or Se heteroatoms optionally having a benzo or pyrido
ring fused thereto:
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71 71
\
‘ /2. ‘ /Z
Z
ZorZ'=N, 0, S or Se

such as mmidazolyl, pyrazolyl, benzimidazolyl, oxaxolyl,
benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl, 3-alkyl-
3H-imidazo[ 4,5-bJpyridyl or pyridylimidazol, or a five
membered saturated ring with one or two, N, O, S or Se
heteroatoms and an adjacent appended O heteroatom:

O O I

A A

(A 1s selected from hydrogen; straight or branched (C,—C,)
alkyl; Cg-aryl; substituted C.-aryl (substitution selected
from halo,(C,—C,)alkoxy, trihalo(C,—C;)alkyl, nitro, amino,
cyano, (C,—C,)alkoxycarbonyl, (C,—C;)alkylamino or
carboxy); (C,—Cgy)aralkyl group selected from benzyl,
1-phenylethyl, 2-phenylethyl or phenylpropyl)

such as y-butyrolactam, y-butyrolactone, imidazolidinone or
N-aminoimidazolidinone, or a six membered aromatic ring
with one to three N, O, S or Se heteroatoms such as pyridyl,
pyridazinyl, pyrazinyl, sym-triazinyl, unsym-triazinyl, pyri-
midinyl or (C,—C;)alkylthiopyrnidazinyl, or a s1ix membered
saturated ring with one or two N, O, S or Se heteroatoms and
an adjacent appended O heteroatom such as 2,3-dioxo-1-
piperazinyl, 4-ethyl-2,3-dioxo-1-piperazinyl, 4-methyl-2,3-
dioxo-1-piperazinyl, 4-cyclopropyl-2-dioxo-1-piperazinyl,
2-dioxomorpholinyl or 2-dioxothiomorpholinyl; and when
R=R*(CH,),SO,— and n=1-4, R* is selected from hydro-
gen; amino; monosubstituted amino selected from straight or
branched (C,-C,)alkylamino, cyclopropylamino,
cyclobutylamino, benzylamino or phenylamino; disubsti-
tuted amino selected from dimethylamino, diethylamino,
cthyl(1-methylethyl)amino, monomethylbenzylamino,
piperidinyl, morpholinyl, 1-imidazolyl, 1-pyrrolyl, 1-(1,2,3-
triazolyl) or 4-(1,2,4-triazolyl); straight or branched (C,—C;)
alkyl group selected from methyl, ethyl, n-propyl or
1-methylethyl; (C.C,,)aryl group selected from phenyl,
a.-naphthyl or (3-naphthyl; substituted (C.—C,,)aryl group
(substitution selected from halo, (C,—C,)alkoxy, trihalo
(C,—C,)alkyl, nitro, amino, cyano, (C,—C,)alkoxycarbonyl,
(C,—Calkylamino or carboxy); (C,—C,)alkoxy group such
as allyloxy, methoxy, ethoxy, n-propoxy, n-butoxy, 1sobu-
toxy or tert-butoxy; Cg-aryloxy group selected from phe-
noxy or substituted phenoxy (substitution selected from
halo, (C,—C,)alkyl, nitro cyano, thiol, amino, carboxy,
di(C,—C;)alkylamino; (C,—C,,)aralkyloxy group such as
benzvloxy, 1-phenylethyloxy or 2-phenylethyloxy;
(C,—C,)carboxyalkyl group; R’ is selected from hydrogen;
straight or branched (C,—C,)alkyl group selected from
methyl, ethyl, n-propyl or 1-methylethyl; (C.—C,,)aryl
group selected from phenyl, a-naphthyl or B-naphthyl;
(C,—Cy)aralkyl group such as benzyl, 1-phenylethyl,
2-phenylethyl or phenylpropyl; a heterocycle group selected
from a five membered aromatic or saturated ring with one N,
O, S or Se heteroatom optionally having a benzo or pyrido
ring fused thereto:
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such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl,
3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, furanyl,
benzoturanyl, tetrahydrothienyl, thienyl, benzothienyl or
selenazolyl, or a five membered aromatic ring with two N,
O, S or Se heteroatoms optionally having a benzo or pyrido
ring fused thereto:

A 71
> AN
or 7
‘ Z/ ‘ /

ZorZ! =N, 0O, SorSe

such as 1midazolyl, pyrazolyl, benzimidazolyl, oxazolyl,
benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl, 3-alkyl-
3H-imidazo| 4,5-b|pyridyl or pyridylimidazolyl, or a five
membered saturated ring with one or two N, O, S or Se
heteroatoms and an adjacent appended O heteroatom:

OO

A A

(A 1s selected from hydrogen; straight or branched (C,—C,)
alkyl; Cs-aryl; substituted Cg-aryl (substitution selected
from halo, (C,—C,)alkoxy, trihalo(C,—C;)alkyl, nitro,
amino, cyano, (C,—C,)alkoxycarbonyl, (C,—C;)alkylamino
or carboxy); (C.—Cy)aralkyl group selected from benzyl,
1-phenylethyl, 2-phenylethyl or phenylpropyl)

such as y-butyrolactam, y-butyrolactone, imidazolidinone or
N-aminoimidazolidinone, or a six membered aromatic ring,
with one to three N, O, S or Se heteroatoms such as pyridyl,
pyridazinyl, pyrazinyl, sym-triazinyl, unsym-triazinyl, pyri-
midinyl or (C,—C;)alkylthiopyrnidazinyl, or a s1ix membered
saturated ring with one or two N, O, S or Se heteroatoms and
an adjacent appended O heteroatom such as 2,3-di1oxo-1-
piperazinyl, 4-ethyl-2,3-dioxo-1-piperazinyl, 4-methyl-2,3-
dioxo-1-piperazinyl, 4-cyclopropyl, 2-dioxo-1-piperazinyl,
2-dioxomorpholinyl or 2-dioxothiomorpholinyl; or
—(CH,),COOR’ where n=0-4 and R’ is selected from
hydrogen; straight or branched (C,—C,)alkyl group selected
from methyl, ethyl, n-propyl or 1-methylethyl; or (C,—C,,)
aryl group selected from phenyl, a-naphthyl or p-naphthyl;
R® is selected from hydrogen; straight or branched (C,-C,)
alkyl group selected from methyl, ethyl, n-propyl or
1-methylethyl; (C.—C,,)aryl group selected from phenyl,
a.-naphthyl or p-naphthyl; (C,—Cy)aralkyl group such as
benzyl, 1-phenylethyl, 2-phenylethyl or phenylpropyl; a
heterocycle group selected from a five membered aromatic
or saturated ring with one N, O, S or Se heteroatom
optionally having a benzo or pyrido ring fused thereto:
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/
3

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl,
3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, furanyl,
benzoturanyl, tetrahydrothienyl, thienyl, benzothienyl or
selenazolyl, or a five membered aromatic ring with two N,
O, S or Se heteroatoms optionally having a benzo or pyrido
ring fused thereto:

7! 7!
\
‘ /2. ‘ /Z
7
ZorZ!'=N,0,S orSe

such as mmidazolyl, pyrazolyl, benzimidazolyl, oxazolyl,
benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl, 3-alkyl-
3H-imidazo|4,5-b [pyridyl or pyridylimidazolyl, or a five
membered saturated ring with one or two N, O, S or Se
heteroatoms and an adjacent appended O heteroatom:

SNCPSN

A A

(A 1s selected from hydrogen; straight or branched (C,—C,)
alkyl; Cgs-aryl; substituted Cg-aryl (substitution selected
from halo, (C,—C,)alkoxy, trihalo(C,—C,)alkyl, nitro,
amino, cyano, (C,—C,)alkoxycarbonyl, (C,—C;)alkylamino
or carboxy); (C,—Cy)aralkyl group selected from benzyl,
1-phenylethyl, 2-phenylethyl or phenylpropyl)
such as y-butyrolactam, y-butyrolactone, imidazolidinone or
N-aminoimidazolidinone, or a s1x membered aromatic ring
with one to three N, O, S or Se heteroatoms such as pyridyl,
pyridazinyl, pyrazinyl, sym-triazinyl, unsym-triazinyl, pyri-
midinyl or (C,—C,)alkylthiopyridazinyl, or a six membered
saturated ring with one or two N, O, S or Se heteroatoms and
an adjacent appended O heteroatom such as 2,3-dioxo-1-
piperazinyl, 4-ethyl-2,3-dioxo-1-piperazinyl, 4-methyl-2,3-
dioxo-1-piperazinyl, 4-cyclopropyl, 2-dioxo-1-piperazinyl,
2-dioxomorpholinyl, 2-dioxothiomorpholinyl; or (CH,),
COOR’ where n=0—4 and R’ is selected from hydrogen:;
straight or branched (C,—C,)alkyl selected from methyl,
cthyl, n-propyl or 1-methylethyl; or (C—C,,)aryl selected
from phenyl, a-naphthyl or 3-naphthyl; with the proviso that
R> and R°® cannot both be hydrogen; or R> and R® taken
together are —(CH,),W(CH,),—, wherein W 1s selected
from (CH,) and n=0-1, —NH, —(C,—C,)alkyl | straight or
branched], —N(C,—C,)alkoxy, oxygen, sulfur or substituted
congeners selected from (L or D)proline, ethyl(LL or
D)prolinate, morpholine, pyrrolidine or piperidine; and the
pharmacologically acceptable organic and iorganic salts or
metal complexes.

Particularly preferred compounds are compounds accord-
ing to the above formula I and II 1n which X 1s selected from

amino, NR'R?, or halogen; the halogen is selected from
bromine, chlorine, fluorine or iodine; and when X=NR'R~
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and R'=hydrogen, R*=methyl, ethyl, n-propyl,
1 -methylethyl, n-butyl, 1-methylpropyl, 2-methylpropyl or
1,1-dimethylethyl; and when R'=methyl or ethyl,
R*=methyl, ethyl, n-propyl, 1-methylethyl, n-butyl,
1-methoxypropyl or 2-methylpropyl; R 1s selected from
R*(CH,),CO—orR* (CH,), SO,—; and when R=R*(CH,),
CO— and n=0, R* is selected from hydrogen; amino;
monosubstituted amino selected from straight or branched
(C,—Cyalkylamino, cyclopropylamino, cyclobutylamino,
benzylamino or phenylamino; disubstituted amino selected
from dimethylamino, diethylamino, ethyl(1-methylethyl)
amino, monomethylbenzylamino, piperidinyl, morpholinyl,
1-1imidazolyl, 1-pyrrolyl, 1-(1,2,3-triazolyl) or 4-(1,2.4-
triazolyl); straight or branched (C,—C,)alkyl group selected
from methyl, ethyl, n-propyl or 1-methylethyl;, (C;—C,)
cycloalkyl group selected from cyclopropyl, cyclobutyl,
cyclopentyl or cyclohexyl; substituted (C,—C,)cycloalkyl
group (substitution selected from (C,—C;)alkyl, cyano,
amino or (C,—Cjlacyl); (C.—C,aryl group selected from
phenyl, a-naphthyl or p-naphthyl; substituted (C.—C,)aryl
group (substitution selected from halo, (C,—C,)alkoxy,
trihalo(C,—-C;)alkyl, nitro, amino, cyano, (C,-C,)
alkoxycarbonyl, (C,—C;)alkylamino or carboxy); o.-amino-
(C,—C_)alkyl, group selected from aminomethyl,
a-aminoethyl, o-aminopropyl or oa-aminobutyl; carboxy
(C,—Calkylamino group selected from aminoacetic acid,
a.-aminobutyric acid or a-aminopropionic acid and their
optical 1somers, (C,—C,)aralkylamino group such as phe-
nylglycyl; (C,—-C,)alkoxycarbonylamino substituted
(C,—C,alkyl group, substitution selected from phenyl or
p-hydroxyphenyl; a-hydroxy(C,—C,)alkyl group selected
from hydroxymethyl, a-hydroxyethyl or a-hydroxy-1-
methylethyl or o-hydroxypropyl; halo(C,—C,)alkyl group
such as bromomethyl, fluoromethyl, difluoromethyl,
trifluoroethyl, chloromethyl, dichlorometyl,
trichloromethyl, 2-fluoroethyl, 2,2-difluoroethyl, 2,2,2-
tritfluoroethyl, 2-bromoethyl or 2-indoethyl, a heterocycle
group selected from a five membered aromatic or saturated
ring with one N, O, S or Se heteroatom optionally having a
benzo or pyrido ring fused thereto:

0.0

Z. =N, O, SordSe

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl,
3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, furanyl,
benzofuranyl, tetrahydrothienyl, thienyl, benzothienyl or
selenazolyl, or a five membered aromatic ring with two N,
O, S or Se heteroatoms optionally having a benzo or pyrido
ring fused thereto:

A 7!
N\
‘ Y/ ‘ /Z
7
ZorZ! =N, 0O, SorSe

such as 1midazolyl, pyrazolyl, benzimidazolyl, oxazolyl,
benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl, 3-alkyl-
3H-imidazo[4,5-blpyridyl or pyridylimidazolyl, or a five
membered saturated ring with one or two N, O, S or Se
heteroatoms and an adjacent appended O heteroatom:
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O O

A A

(A 1s selected from hydrogen; straight or branched (C,—C,)
alkyl; Cgs-aryl; substituted Cc-aryl (substitution selected
from halo, (C,—C,)alkoxy, trihalo(C,—C;)alkyl, nitro,
amino, cyano, (C,—C,)alkoxycarbonyl, (C,—C;)alkylamino
or carboxy); (C,—Cy)aralkyl group selected from benzyl,
1-phenylethyl, 2-phenylethyl or phenylpropyl)

such as y-butyrolactam, y-butyrolactone, imidazolidinone or
N-aminoimidazolidinone, or a six membered aromatic ring
with one to three N, O, S or Se heteroatoms such as pyridyl,
pyridazinyl, pyrazinyl, sym-triazinyl, unsym-triazinyl, pyri-
midinyl or (C,—C;)alkylthiopyridazinyl, or a s1ix membered
saturated ring with one or two N, O, S or Se heteroatoms and
an adjacent appended O heteroatom such as 2,3-dioxo-1-
piperazinyl, 4-ethyl-2,3-dioxo-1-piperazinyl, 4-methyl-2.3-
dioxo-1-piperazinyl, 4-cyclopropyl, 2-dioxo-1-piperazinyl,
2-dioxomorpholinyl or 2-dioxothiomorpholinyl; acyl or
haloacyl group selected from acetyl, propionyl,
chloroacetyl, trifluoroacetyl, (C,—C,)cycloalkylcarbonyl
such as cyclopropylcarbonyl, cyclobutylcarbonyl,
cyclopentylcarbonyl, cyclohexylcarbonyl, (2,3-
dimethylcyclopropyl)carbonyl, (1,2-dimethylcyclopropyl)
carbonyl, (2-ethylcyclopropyl)carbonyl,
(2-methylcyclopentyl)carbonyl or (3-ethylcyclobutyl)
carbonyl, (C,—C,,)aroyl selected from benzoyl or
naphthoyl, halo substituted (C.—C,,)aroyl such as
pentatluorobenzoyl, 4-chlorobenzoyl, 3-bromobenzoyl or
3.4-difluorobenzoyl, (C,—C,)alkylbenzoyl such as 4-toluoyl,
2-toluoyl or 4-(1-methylethyl)benzoyl, or (heterocycle)
carbonyl, the heterocycle selected from a five membered
aromatic or saturated ring with one N, O, S or Se heteroatom
optionally having a benzo or pyrido ring fused thereto:

0O

Z =N, O, Sor Se

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl,
3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, furanyl,
benzofuranyl, tetrahydrothienyl, thienyl, benzothienyl or
selenazolyl, or a five membered aromatic ring with two N,
O, S or Se heteroatoms optionally having a benzo or pyrido
ring fused thereto:

N \,.———--'Zl\

7,
/‘\Z/> or /‘\/Z

ZorZ!'=N,0, S or Se

such as 1midazolyl, pyrazolyl, benzimidazolyl, oxazolyl,
benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl, 3-alkyl-
3H-imidazo|4,5-b [pyridyl or pyridylimidazolyl, or a five
membered saturated ring with one or two N, O, S or Se
heteroatoms and an adjacent appended O heteroatom:
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OO

A A

(A 1s selected from hydrogen; straight or branched (C,—C,)
alkyl; Cg-aryl; substituted Cc-aryl (substitution selected
from halo, (C,—C,)alkoxy, trihalo(C,—C;)alkyl, nitro,
amino, cyano, (C,—C )alkoxycarbonyl, (C,—C;)alkylamino
or carboxy); (C—C j)aralkyl group selected from benzyl,
1-phenylethyl, 2-phenylethyl or phenylpropyl)

such as y-butyrolactam, y-butyrolactone, imidazolidinone or
N-aminoimidazolidinone, or a six membered aromatic ring,
with one to three N, O, S or Se heteroatoms such as pyridyl,
pyridazinyl, pyrazinyl, sym-triazinyl, unsym-triazinyl, pyri-
midinyl or (C,—C,)alkylthiopyridazinyl, or a six membered
saturated ring with one or two N, O, S or Se heteroatoms and
an adjacent appended O heteroatom such as 2,3-di1oxo-1-
piperazinyl, 4-ethyl-2,3-dioxo-1-piperazinyl, 4-methyl-2,3-
dioxo-1-piperazinyl, 4-cyclopropyl, 2-dioxo-1-piperazinyl,
2-dioxomorpholinyl or 2-dioxothiomorpholinyl; (C,—C,)
alkoxycarbonyl group selected from methoxy carbonyl,
cthoxycarbonyl, straight or branched propoxycarbonyl,
straight or branched butoxycarbonyl or allyloxycarbonyl;
vinyl or substituted vinyl group [substitution selected from
(C,—Cy)alkyl group, halogen, (C.—C,)aryl group selected
trom phenyl, a.-naphthyl, [J-naphthyl, substituted (C.C, )
aroyl group (substituted selected from halo, (C,—C,)alkoxy,
trihalo(C,—-C,)alkyl, nitro, amino, cyano, (C,-C,)
alkoxycarbonyl, (C,—C;)alkylamino or carboxy), halo
(C,—C,)alkyl group such as bromomethyl, fluoromethyl,
difluoromethyl, trifluoromethyl, chloromethyl,
dichloromethyl, trichloromethyl, 2-fluoroethyl, 2,2-
difluoroethyl, 2,2.2-trifluoromethyl, 2-bromomethyl or
2-10doethyl, a heterocycle group selected from a five mem-
bered aromatic or saturated ring with one N, O, S or Se
heteroatom optionally having a benzo or pyrido ring fused

/
-3

/. =N, O, SordSe

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl,
3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, furanyl,
benzoturanyl, tetrahydrothienyl, thienyl, benzothienyl or
selenazolyl]; (C,—C,)alkoxy group such as allyloxy,
methoxy, ethoxy, n-propoxy, n-butoxy or tert-butoxy;
Cq-arvloxy group selected from phenoxy or substituted
phenoxy (substitution selected from halo, (C,—C,)alkyl,
nitro, cyano, thiol, amino, carboxy, di(C,—C;)alkylamino);
(C,—C,,)aralkyloxy group such as benzyloxy,
1-phenylethyloxy or 2-phenylethyloxy; vinyloxy or substi-
tuted vinyloxy group (substitution selected from (C,—C,)
alkyl, cyano, carboxy, or (C,—C,,)aryl selected from phenyl,
a-naphthyl or f-naphthyl); R“R”amino(C,—C,)alkoxy
group, wherein R?R” is a straight or branched (C,—C,)alkyl
selected from methyl, ethyl, n-propyl, 1-methylethyl,
n-butyl, 1-methylpropyl, or 2-methylpropyl or R“R” is
(CH,),, n=2-6, or —(CH,),W(CH,),— wheremn W 1s
selected from —N(C,—C,)alkyl [straight or branched],
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—NH, —NOB |B 1is selected from hydrogen or (C}}—C_D,)
alkyl], O or S; or R*R”aminoxy group, wherein R“R” is a
straight or branched (C,—C,)alkyl selected from methyl,
cthyl, n-propyl, 1-methylethyl, n-butyl, 1-methylpropyl, or
2-methylpropyl or R°R” is (CH,),, n=2-6, or —(CH,), W
(CH,),— wherein W 1s selected from —N(C,—C;)alkyl
| straight or branched], —NH, —NOB |B i1s selected from
hydrogen or (C,—C,)alkyl], O or S; and when R=R*(CH,),
CO— and n=1-4, R* is selected from hydrogen; (C,—C-)
alkyl group selected from methyl, ethyl, n-propyl or
1 -methylethyl; amino; monosubstituted amino selected from
straight or branched (C,—Cj)alkylamino, cyclopropylamino,
cyclobutylamino, benzylamino or phenylamino; distributed
amino selected from dimethylamino, diethylamino, ethyl(1-
methylethyl)Jamino, monomethylbenzylamino, piperidinyl,
morpholinyl, 1-imidazolyl, 1-pyrrolyl, 1-(1,2,3-trnazolyl) or
4-(1,2,4-triazolyl); (C—C,,)aryl group selected from
phenyl, a-naphthyl or p-naphthyl; substituted (C.—C, ) aryl
group (substitution selected from halo, (C,—C,)alkoxy,
trihalo(C,-C;)alkyl, nitro, amino, cyano, (C,—C,)
alkoxycarbonyl, (C,—C;)alkylamino or carboxy); acryloxy
or haloacryloxy group, selected from acetyl, propionyl,

chloroacetyl, trichloroacetyl, (C;—Cg)cycloalkylcarbonyl,
(C—C,y)aroyl selected trom benzoyl or naphthoyl, halo

substituted (C.—C,)aroyl such as pentatluorobenzoyvl,
4-chlorobenzoyl, 3-bromobenzoyl or 3,4-difluorobenzovl,
(C,—Calkylbenzoyl such as 4-toluoyl, 2-toluoyl, 4-(1-
methylethyl)benzoyl or (heterocycle)carbonyl, the hetero-
cycle selected from a five membered aromatic or saturated
ring with one N, O, S or Se heteroatom optionally having a
benzo or pyrido ring fused thereto;

0O

Z =N, O, SorSe

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl,
3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, furanyl,
benzoturanyl, tetrahydrothienyl, thienyl, benzothienyl or
selenazolyl, or a five membered aromatic ring with two N,
O, S or Se heteroatoms optionally having a benzo or pyrido
ring fused thereto:

71 71
> \
or 7
‘ Z/ ‘ Yy

ZorZ'=N, 0, S or Se

such as 1midazolyl, pyrazolyl, benzimidazolyl, oxazolyl,
benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl, 3-alkyl-
3H-imidazo[4,5-b |pyridyl or pyridylimidazolyl, or a five
membered saturated ring with one or two N, O, S or Se
heteroatoms and an adjacent appended O heteroatom:

O O

A A

(A 1s selected from hydrogen; straight or branched (C,—C,)
alkyl; Cgs-aryl; substituted Cg-aryl (substitution selected
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from halo,(C,—C)alkoxy, trihalo(C,—C,)alkyl, nitro, amino,
cyano, (C,—C, )alkoxycarbonyl, (C,—C,)alkylamino or
carboxy); (C.—Cy)aralkyl group selected from benzyl,
1-phenylethyl, 2-phenylethyl or phenylpropyl)

such as y-butyrolactam, y-butyrolactone, imidazolidinone or
N-aminoimidazolidinone, or a s1x membered aromatic ring
with one to three N, O, S or Se heteroatoms such as pyridyl,
pyridazinyl, pyrazinyl, sym-triazinyl, unsym-triazinyl, pyri-
midinyl or (C,—C;)alkylthiopyrnidazinyl, or a six membered
saturated ring with one or two N, O, S or Se heteroatoms and
an adjacent appended O heteroatom such as 2,3-dioxo-1-
piperazinyl, 4-ethyl-2,3-dioxo-1-piperazinyl, 4-methyl-2,3-
dioxo-1-piperazinyl, 4-cyclopropyl- 2-dioxo-1-piperazinyl,
2-dioxomorpholinyl or 2-dioxothiomorpholinyl; (C,—C,)
alkoxy group such as allyloxy, methoxy, ethoxy, n-propoxy,
n-butoxy or tert-butoxy; C.-aryloxy group selected from
phenoxy or substituted phenoxy (substitution selected from
halo, (C,—C))alkyl, nitro, cyano, thiol, amino, carboxy,
di(C,—C,)alkylamino); R“R”amino(C,—C)alkoxy group,
wherein R“R” is a straight or branched (C,—C.)alkyl
selected from methyl, ethyl, n-propyl, 1-methylethyl,
n-butyl, 1-methylpropyl, or 2-methylpropyl or R“R” is
(CH,),, n=2-6, or —(CH,),W(CH,),— wheremn W 1s
selected from —N(C,—C,)alkyl [straight or branched],
—NH, —NOB |B 1s selected from hydrogen or (C,-C;)
alkyl], O or S; or R®°R”aminoxy group, wherein R°R” is a
straight or branched (C,—C,)alkyl selected from methyl,
cthyl, n-propyl, 1-methylethyl, n-butyl, 1-methylpropyl, or
2-methylpropyl or R°R” is (CH,),, n=2-6, or —(CH,), W
(CH,),— wherein W 1s selected from —N(C,—C,)alkyl
| straight or branched], —NH, —NOB |B 1s selected from
hydrogen or (C,—C,)alkyl], O or S; (C,—C,)alkylthio group
selected from methylthio, ethylthio, propylthio or allylthio;
Cq-arylthio group selected from phenylthio or substituted
phenylthio (substitution selected from halo, (C,—C,)alkyl,
nitro, cyano, thiol, amino, carboxy, di(C,—C;)alkylamino);
Cq-arylsulfonyl group selected from phenylsulfonyl or sub-
stituted phenylsulfonyl (substitution selected from halo,
(C,—Calkoxy, trihalo(C,—C,)alkyl, nitro, amino, cyano,
(C,—C alkoxycarbonyl, (C,—C,)alkylamino or carboxy); a
heterocycle group selected from a five membered aromatic
or saturated ring one N, O, S or Se¢ heteroatom optionally
having a benzo or pyrido ring fused thereto:

/
3.

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl,
3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, furanyl,
benzoturanyl, tetrahydrothienyl, thienyl, benzothienyl or
selenazolyl, or a five membered aromatic ring with two N,
O,S or Se heteroatoms optionally having a benzo or pyrido
ring fused thereto:

Zl

A \
> - T

ZorZ! =N, 0, SorSe

such as mmidazolyl, pyrazolyl, benzimidazolyl, oxazolyl,
benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl, 3-alkyl-
3H-imidazo|4,5-b|pyridyl or pyridylimidazolyl, or a five
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membered saturated ring with one or two N, O, S or Se
heteroatoms and an adjacent appended O heteroatom:

OO

A A

(A 1s selected from hydrogen; straight or branched (C,—C,)
alkyl; Cg-aryl; substituted C.-aryl (substitution selected
from halo,(C,—C,)alkoxy, trihalo(C,—C;)alkyl, nitro, amino,
cyano, (C,—C,)alkoxycarbonyl, (C,—C;)alkylamino or
carboxy); (C,—Cy)aralkyl group selected from benzyl,
1-phenylethyl, 2-phenylethyl or phenylpropyl)

such as y-butyrolactam, y-butyrolactone, imidazolidinone or
N-aminoimidazolidinone, or a six membered aromatic ring
with one to three N, O,S or Se heteroatoms such as pyridyl,
pyridazinyl, pyrazinyl, sym-triazinyl, unsym-triazinyl, pyri-
midinyl (C,—C,)alkylthiopyridazinyl, or a six membered
saturated ring with one or two N, O, S or Se heteroatoms and
an adjacent appended O heteroatom such as 2,3-dioxo-1-
piperazinyl, 4-ethyl-2,3-dioxo-1-piperazinyl, 4-methyl-2.3-
dioxo-1-piperazinyl, 4-cyclopropyl- 2-dioxo-1-piperazinyl,
2-dioxomorpholinyl or 2-dioxothiomorpholinyl; hydroxy
group; d-hydroxy(C,—C;)alkyl group selected from
hydroxymethyl, a-hydroxyethyl or a-hydroxy-1-
methylethyl or a-hydroxypropyl; halo(C,—C;)alkyl group
such as bromomethyl, fluoromethyl, difluoromethyl,
trifluoromethyl, chloromethyl, dichloromethyl,
trichloromethyl, 2-fluoroethyl, 2,2-difluoroethyl, 2,2,2-
tritfluoromethyl, 2-bromoethyl or 2-10doethyl; acyl or haloa-
cyl group selected from acetyl, propionyl, chloroacetyl,
trifluoroacetyl, (C,—Cj)cycloalkylcarbonyl, (C.C,,)aroyl
selected from benzoyl or naphthoyl, halo substituted
(C—C,,)aroyl such as pentatluorobenzoyl, 4-chlorobenzoyl,
3-bromophenylcarbonyl or 3,4-difluorobenzoyl, (C,—C,)
alkylbenzoyl such as from 4-toluoyl, 2-toluoyl or 4-(1-
methylethyl)benzoyl, or (heterocycle)carbonyl, the hetero-
cycle selected from a five membered aromatic or saturated
ring with one N, O, S or Se heteroatom optionally having a
benzo or pyrido ring fused thereto:

/
0.

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl,
3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, furanyl,
benzoturanyl, tetrahydrothienyl, thienyl, benzothienyl or
selenazolyl, or a five membered aromatic ring with two N,
O, S or Se heteroatoms optionally having a benzo or pyrido
ring fused thereto:

Zl Zl
> \
or 7
‘ Z/ ‘ Y

ZorZ!'=N, 0, S or Se

such as 1midazolyl, pyrazolyl, benzimidazolyl, oxazolyl,
benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl, 3-alkyl-
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3H-imidazo[4,5-blpyridyl or pyridylimidazolyl, or a five
membered saturated ring with one or two N, O, S or Se
heteroatoms and an adjacent appended O heteroatom:

OO

A A

(A 1s selected from hydrogen; straight or branched (C,—C,)
alkyl; Cgs-aryl; substituted Cg-aryl (substitution selected
from halo,(C,—C,)alkoxy, trihalo(C,—C;)alkyl, nitro, amino,
cyano, (C,—C, )alkoxycarbonyl, (C,—C,)alkylamino or
carboxy); (C,—C,aralkyl group selected from benzyl,
1-phenylethyl, 2-phenylethyl or phenylpropyl)

such as y-butyrolactam, y-butyrolactone, imidazolidinone or
N-aminoimidazolidinone, or a six membered aromatic ring,
with one to three N, O, S or Se heteroatoms such as pyridyl,
pyridazinyl, pyrazinyl, sym-triazinyl, unsym-triazinyl, pyri-
midinyl or (C,—C;)alkylthiopyrnidazinyl, or a six membered
saturated ring with one or two N, O, S or Se heteroatoms and
an adjacent appended O heteroatom such as 2,3-dioxo-1-
piperazinyl, 4-ethyl-2,3-dioxo-1-piperazinyl, 4-methyl-2,3-
dioxo-1-piperazinyl, 4-cyclopropyl- 2-dioxo-1-piperazinyl,
2-dioxomorpholinyl or 2-dioxothiomorpholinyl; (C,—C,)
alkoxycarbonylamino group selected from tert-
butoxycarbonylamino, allyloxycarbonylamino,
methoxycarbonylamino, ethoxycarbonylamino or propoxy-
carbonylamino; and when R=R*(CH,) SO.,— and n=0, R*
1s selected from amino; monosubstituted amino selected
from as straight or branched (C,—C.) alkylamino,
cyclopropylamino, cyclobutylamino, benzylamino or phe-
nylamino; disubstituted amino selected from
dimethylamino, diethylamino, ethyl(1-methylethyl)amino,
monomethylbenzylamino, piperidinyl, morpholinyl,
1-imidazolyl, 1-pyrrolyl, 1-(1,2,3-triazolyl) or 4-(1,2.,4-
triazolyl); straight or branched (C,—C,)alkyl group selected
from methyl, ethyl, n-propyl or 1-methylethyl; (C—C,,)aryl
group selected from phenyl, a-naphthyl or B-naphthyl;
substituted (C.—C,,)aryl group (substitution selected from
halo, (C,—C,)alkoxy, trihalo(C,—C;)alkyl, nitro, amino,
cyano, (C,—Cj)alkoxycarbonyl, (C,—C;)alkylamino or
carboxy); a heterocycle group selected from a five mem-
bered aromatic or saturated ring with one N, O, S or Se

heteroatom optionally having a benzo or pyrido ring fused

/
3.

Z. =N, O, SordSe

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl,
3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, furanyl,
benzofuranyl, tetrahydrothienyl, thienyl, benzothienyl or
selenazolyl, or a five membered aromatic ring with two N,
O, S or Se heteroatoms optionally having a benzo or pyrido
ring fused thereto:
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71 71
\
‘ /2. ‘ /Z
Z
ZorZ'=N, 0, S or Se

such as mmidazolyl, pyrazolyl, benzimidazolyl, oxazolyl,
benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl, 3-alkyl-
3H-imidazo|4,5-b [pyridyl or pyridylimidazolyl, or a five
membered saturated ring with one or two N, O, S or Se
heteroatoms and an adjacent appended O heteroatom:

O O I

A A

(A 1s selected from hydrogen; straight or branched (C,—C,)
alkyl; Cg-aryl; substituted C.-aryl (substitution selected
from halo,(C,—C,)alkoxy, trihalo(C,—C;)alkyl, nitro, amino,
cyano, (C,—C,)alkoxycarbonyl, (C,—C;)alkylamino or
carboxy); (C,—Cgy)aralkyl group selected from benzyl,
1-phenylethyl, 2-phenylethyl or phenylpropyl)

such as y-butyrolactam, y-butyrolactone, imidazolidinone or
N-aminoimidazolidinone, or a six membered aromatic ring
with one to three N, O, S or Se heteroatoms such as pyridyl,
pyridazinyl, pyrazinyl, sym-triazinyl, unsym-triazinyl, pyri-
midinyl or (C,—C;)alkylthiopyrnidazinyl, or a s1ix membered
saturated ring with one or two N, O, S or Se heteroatoms and
an adjacent appended O heteroatom such as 2,3-dioxo-1-
piperazinyl, 4-ethyl-2,3-dioxo-1-piperazinyl, 4-methyl-2,3-
dioxo-1-piperazinyl, 4-cyclopropyl- 2-dioxo-1-piperazinyl,
2-dioxomorpholinyl or 2-dioxothiomorpholinyl; and when
R=R*(CH,),SO,— and n=1-4, R* is selected from hydro-
gen; amino; monosubstituted amino selected from straight or
branched (C,-C,)alkylamino, cyclopropylamino,
cyclobutylamino, benzylamino or phenylamino; disubsti-
tuted amino selected from dimethylamino, diethylamino,
cthyl(1-methylethyl)amino, monomethylbenzylamino,
piperidinyl, morpholinyl, 1-imidazolyl, 1-pyrrolyl, 1-(1,2,3-
triazolyl) or 4-(1,2,4-triazolyl); straight or branched (C,—C;)
alkyl group selected from methyl, ethyl, n-propyl or
1-methylethyl; R_R,amino(C,—C,)alkoxy group, wherein
R“R” is a straight or branched (C,—C,)alkyl selected from
methyl, ethyl, n-propyl, 1-methylethyl, n-butyl,
1-methylpropyl, or 2-methylpropyl or R°R” is (CH,),.
n=2-6, or —(CH, ), W(CH,),— wherein W 1s selected from
—N(C,—C;)alkyl [straight or branched], —NH, —NOB [B
is selected from hydrogen or (C,—Cy)alkyl], O or S; or
R“R”aminoxy group, wherein R“R” is a straight or branched
(C,—C alkyl selected from methyl, ethyl, n-propyl,
1 -methylethyl, n-butyl, 1-methylpropyl, or 2-methylpropyl
or R°R” is (CH,), , n=2—6, or —(CH,), W(CH,),— wherein
W is selected from —N(C,—C;)alkyl [ straight or branched],
—NH, —NOB [B is selected from hydrogen or (C,—C;)
alkyl], O or S; R” is selected from hydrogen; straight or
branched (C,—C;)alkyl group selected from methyl, ethyl,
n-propyl or 1-methylethyl; (C.—C,,)aryl group selected
from phenyl, a-naphthyl or p-naphthyl; (C.—C,)aralkyl
group such as benzyl, 1-phenylethyl, 2-phenylethyl or phe-
nylpropyl; a heterocycle group selected from a five mem-
bered aromatic or saturated ring with one N, O, S or Se
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heteroatom optionally having a benzo or pyrido ring fused

/
-3

Z. =N, O, SordSe

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl,
3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, furanyl,
benzoturanyl, tetrahydrothienyl, thienyl, benzothienyl or
selenazolyl, or a five membered aromatic ring with two N,
O, S or Se heteroatoms optionally having a benzo or pyrido
ring fused thereto:

7! \____,....zl\
[ )« [ )
Z/ /\/
ZorZ!'=N, O, SorSe

such as 1midazolyl, pyrazolyl, benzimidazolyl, oxazolyl,
benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl, 3-alkyl-
3H-imidazo| 4,5-b|pyridyl or pyridylimidazolyl, or a five
membered saturated ring with one or two N, O, S or Se
heteroatoms and an adjacent appended O heteroatom:

SNCPSN

A A

(A 1s selected from hydrogen; straight or branched (C,—C,)
alkyl; Cg-aryl; substituted Cc-aryl (substitution selected
from halo,(C,—C )alkoxy, trihalo(C,—C,)alkyl, nitro, amino,
cyano, (C,—Cj alkoxycarbonyl, (C,—C,)alkylamino or
carboxy); (C.—Cylaralkyl group selected from benzyl,
1-phenylethyl, 2-phenylethyl or phenylpropyl)

such as y-butyrolactam, y-butyrolactone, imidazolidinone or
N-aminoimidazolidinone, or a six membered aromatic ring,
with one to three N, O, S or Se heteroatoms such as pyridyl,
pyridazinyl, pyrazinyl, sym-triazinyl, unsym-triazinyl, pyri-
midinyl or (C,—C;)alkylthiopyridazinyl, or a s1ix membered
saturated ring with one or two N, O, S or Se heteroatoms and
an adjacent appended O heteroatom such as 2,3-di1oxo-1-
piperazinyl, 4-ethyl-2,3-dioxo-1-piperazinyl, 4-methyl-2,3-
dioxo-1-piperazinyl, 4-cyclopropyl- 2-dioxo-1-piperazinyl,
2-dioxomorpholinyl, 2-dioxothiomorpholinyl; or —(CH,),
COOR’ where n=0-4 and R’ is selected from hydrogen;
straight or branched (C,—C;)alkyl group selected from
methyl, ethyl, n-propyl or 1-methylethyl; or (C,—C,,)aryl
group selected from phenyl, a.-naphthyl or $-naphthyl; R° is
selected from hydrogen; straight or branched (C,_.-;)alkyl
group selected from methyl, ethyl, n-propyl or
1-methylethyl; (C.—C,,)aryl group selected from phenyl,
a-naphthyl or P-naphthyl; (C,—C;)aralkyl group such as
benzyl, 1-phenylethyl, 2-phenylethyl or phenylpropyl; a
heterocycle group selected from a five membered aromatic
or saturated ring with one N, O, S or Se heteroatom
optionally having a benzo or pyrido ring fused thereto:
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/
3

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl,
3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, furanyl,
benzoturanyl, tetrahydrothienyl, thienyl, benzothienyl or
selenazolyl, or a five membered aromatic ring with two N,
O, S or Se heteroatoms optionally having a benzo or pyrido
ring fused thereto:

7! 7!
\
‘ /2. ‘ /Z
7
ZorZ!'=N,0,S orSe

such as mmidazolyl, pyrazolyl, benzimidazolyl, oxazolyl,
benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl, 3-alkyl-
3H-imidazo|4,5-b [pyridyl or pyridylimidazolyl, or a five
membered saturated ring with one or two N, O, S or Se
heteroatoms and an adjacent appended O heteroatom:

SNCPSN

A A

(A 1s selected from hydrogen; straight or branched (C,—C,)
alkyl; Cgs-aryl; substituted Cg-aryl (substitution selected
from halo, (C,—C,)alkoxy, trihalo(C,—C,)alkyl, nitro,
amino, cyano, (C,—C,)alkoxycarbonyl, (C,—C;)alkylamino
or carboxy); (C,—Cy)aralkyl group selected from benzyl,
1-phenylethyl, 2-phenylethyl or phenylpropyl)
such as y-butyrolactam, y-butyrolactone, imidazolidinone or
N-aminoimidazolidinone, or a s1x membered aromatic ring
with one to three N, O, S or Se heteroatoms such as pyridyl,
pyridazinyl, pyrazinyl, sym-triazinyl, unsym-triazinyl, pyri-
midinyl or (C,—C,)alkylthiopyridazinyl, or a six membered
saturated ring with one or two N, O, S or Se heteroatoms and
an adjacent appended O heteroatom such as 2,3-dioxo-1-
piperazinyl, 4-ethyl-2,3-dioxo-1-piperazinyl, 4-methyl-2,3-
dioxo-1-piperazinyl, 4-cyclopropyl- 2-dioxo-1-piperazinyl,
2-dioxomorpholinyl, 2-dioxothiomorpholinyl; or (CH,),
COOR” where n=0—4 and R’ is selected from hydrogen:;
straight or branched (C,—C,)alkyl selected from methyl,
cthyl, n-propyl or 1-methylethyl; or (C—C,,)aryl selected
from phenyl, a-naphthyl or 3-naphthyl; with the proviso that
R> and R°® cannot both be hydrogen; or R> and R® taken
together are —(CH,),W(CH,),—, wherein W 1s selected
from (CH,), and n=0-1, —NH, —N(C,—C,)alkyl [ straight
or branched], —N(C,—Cy)alkoxy, oxygen, sulfur or substi-
tuted congeners selected from (L or D)proline, ethyl(LL or
D)prolinate, morpholine, pyrrolidine or piperidine; and the
pharmacologically acceptable organic and iorganic salts or
metal complexes.

Most particularly preferred compounds are compounds
according to the above formula I and II 1 which X 1s

selected from amino, NR'R”, or halogen; the halogen is
selected from bromine, chlorine, fluorine or 1odine; and
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when X=NR'R® and R'=hydrogen, R*=methyl, ethyl,
n-propyl, 1-methylethyl, n-butyl, 1-methylpropyl,
2-methylpropyl or 1,1-dimethylethyl; and when R'=methyl
or ethyl, R*=methyl, ethyl, n-propyl, 1-methylethyl, n-butyl,
1-methylpropyl or 2-methylpropyl; R 1s selected from
R*(CH,),CO—or R* (CH,),SO,—; and when R=R*(CH,),
CO— and n=0, R* 1s selected from hydrogen; amino:;
monosubstituted amino selected from straight or branched
(C,—Cyalkylamino, cyclopropylamino, cyclobutylamino,
benzylamino or phenylamino; disubstituted amino selected
from dimethylamino, diethylamino, ethyl(1-methylethyl)
amino, monomethylbenzylamino, piperidinyl, morpholinyl,
1-1tmidazolyl, 1-pyrrollyl, 1-(1,2,3-triazolyl) or 4-(1,2,4-
triazolyl); straight or branched (C,—C,)alkyl group selected
from methyl or ethyl; (C—C,,)aryl group selected from
phenyl, a.-naphthyl or a-naphthyl; substituted (C.—C, ,)aryl
group (substitution selected from halo, (C,—C,)alkoxy,
trihalo(C,—-C,)alkyl, nitro, amino, cyano, (C,-C,)
alkoxycarbonyl, (C,—C;)alkylamino or carboxy); carboxy
(C,—Calkylamino group selected from aminoacetic acid,
a.-aminobutyric acid or a-aminopropionic acid and their
optical 1somers; a-hydroxy(C,—C,)alkyl group selected
from hydroxymethyl, a-hydroxyethyl or a-hydroxy-1-
methylethyl or a-hydroxypropyl; halo(C,—C;)alkyl group
such as bromomethyl, fluoromethyl, difluoromethyl,
trifluoromethyl, chloromethyl, dichloromethyl,
trichloromethyl, 2-fluoroethyl, 2,2-difluoroethyl, 2,2,2-
trifluoroethyl, 2-bromoethyl or 2-iodoethyl; a heterocycle
group selected from a five membered aromatic or saturated
ring with one N, O, S or Se heteroatom optionally having a

benzo or pyrido ring fused thereto:

0O

/. =N, O, SordSe

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl,
3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, furanyl,
benzoturanyl, tetrahydrothienyl, thienyl, benzothienyl or
selenazolyl, or a five membered aromatic ring with two N,
O, S or Se heteroatoms optionally having a benzo or pyrido
ring fused thereto:

~N—4 Zl\
/LZ/> s

ZorZ! =N, 0O, SorSe

such as 1midazolyl, pyrazolyl, benzimidazolyl, oxazolyl,
benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl, 3-alkyl-
3H-imidazo[4,5-blpyridyl or pyridylimidazolyl, or a five
membered saturated ring with one or two N, O, S or Se
heteroatoms and an adjacent appended O heteroatom:

OO

A A

(A 1s selected from hydrogen; straight or branched (C,—C,)
alkyl; Cg-aryl; substituted C.-aryl (substitution selected
from halo,(C,—C,)alkoxy, trihalo(C,—C;)alkyl, nitro, amino,
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cyano, (C,—C,)alkoxycarbonyl, (C,—C;)alkylamino or
carboxy); (C,—C,aralkyl group selected from benzyl,
1-phenylethyl, 2-phenylethyl or phenylpropyl)

such as y-butyrolactam, y-butyrolactone, imidazolidinone or
N-aminoimidazolidinone, or a six membered aromatic ring
with one to three N, O, S or Se heteroatoms such as pyridyl,
pyridazinyl, pyrazinyl, sym-triazinyl, unsym-triazinyl, pyri-
midinyl or (C,—C,)alkylthiopyridazinyl, or a six membered
saturated ring with one or two N, O, S or Se heteroatoms and
an adjacent appended O heteroatom such as 2,3-dioxo-1-
piperazinyl, 4-ethyl-2,3-dioxo-1-piperazinyl, 4-methyl-2,3-
dioxo-1-piperazinyl, 4-cyclopropyl- 2-dioxo-1-piperazinyl,
2-dioxomorpholinyl or 2-dioxothiomorpholinyl; (C,—C,)
alkoxycarbonyl group selected from methoxycarbonyl,
cthoxycarbonyl, straight or branched propoxylcarbonyl,
straight or branched butoxycarbonyl or allyloxycarbonyl;
vinyl or substituted vinyl group [substitution selected from
(C,—C,)alkyl group, halogen, (C.—C, )aryl group selected
from phenyl, a-naphthyl, p-naphthyl, substituted (C.—C,,)
aryl group (substitution selected tfrom halo, (C,—C,)alkoxy,
trithalo(C,—C;)alkyl, nitro, amino, cyano, (C,—C,)
alkoxycarbonyl, (C,—C;)alkylamino, or carboxy), halo
(C,—Cy)alkyl group such as bromomethyl, fluoromethyl,
difluoromethyl, trifluoromethyl, chloromethyl,
dichloromethyl, trichloromethyl, 2-fluoroethyl, 2,2-
difluoroethyl, 2,2,2-trifluoroethyl, 2-bromoethyl or
2-10doethyl, a heterocycle group selected from a five mem-
bered aromatic or saturated ring with one N, O, S or Se

heteroatom optionally having a benzo or pyrido ring fused

/
3

Z. =N, O, Sor Se

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl,
3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, furanyl,
benzoturanyl, tetrahydrothienyl, thienyl, benzothienyl or
selenazolyl]; (C,—C,)alkoxy group such as allyloxy,
methoxy, ethoxy, n-propoxy, n-butoxy or tert-butoxy;
Cq-aryloxy group selected from phenoxy or substituted
phenoxy (substitution selected from halo, (C,—C,)alkyl,
nitro, cyano, thiol, amino, carboxy, di(C,—C,)alkylamino);
(C,—C,,)aralkyloxy group such as benzyloxy,
1-phenylethyloxy or 2-phenylethyloxy; vinyloxy or substi-
tuted vinyloxy group (substitution selected from (C,—C,)
alkyl, cyano, carboxy, or (C,—C,,)aryl selected from phenyl,
a-naphthyl or f-naphthyl); R“R”amino(C,—C,)alkoxy
group, wherein R°R” is a straight or branched (C,—C,)alkyl
selected from methyl, ethyl, n-propyl, 1-methylethyl,
n-butyl, 1-methylpropyl, or 2-methylpropyl or R“R” is
(CH,),, n=2-6, or —(CH,),W(CH,),— wheremn W 1s
selected from —N(C,—C,)alkyl [straight or branched],
—NH, —NOB |B is selected from hydrogen or (C,—C;)
alkyl], O or S; or R®°R”aminoxy group, wherein R*R” is a
straight or branched (C,—C,)alkyl selected from methyl,
cthyl, n-propyl, 1-methylethyl, n-butyl, 1-methylpropyl, or
2-methylpropyl or R“R” is (CH,),, n=2—6, or —(CH,), W
(CH,),— wherein W 1s selected from —N(C,—C;)alkyl
| straight or branched], —NH, —NOB |B i1s selected from
hydrogen or (C,—C,)alkyl], O or S; and when R=R*(CH,),
CO— and n=1-4, R* is selected from hydrogen; (C,—C,)
alkyl group selected from methyl or ethyl; amino; mono-
substituted amino selected from straight or branched
(C,—Cyalkylamino, cyclopropylamino, cyclobutylamino,
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benzylamino or phenylamino; disubstituted amino selected
from dimethylamino, diethylamino, ethyl(1-methylethyl)
amino, monomethylbenzylamino, piperidinyl, morpholinyl,
1-imidazolyl, 1-pyrrolyl, 1-(1,2,3-triazolyl) or 4-(1,2,4-
triazolyl); (C.—C,,)aryl group selected from phenyl,
o.-naphthyl or (-naphthyl; substituted(C.C,)aryl group
(substitution selected from halo, (C,—C,)alkoxy, trihalo
(C,—C;)alkyl, nitro, amino, cyano, (C,—C,)alkoxycarbonyl,
(C,—Cy)alkylamino or carboxy); acyloxy or haloacyloxy
group, selected from acetyl, propionyl, chloroacetyl,
trichloroacetyl, (C,—C/)cycloalkylcarbonyl, (C.—C,)aroyl
selected from benzoyl or naphthoyl, halo substituted
(C—C,,)aroyl such as pentatluorobenzoyl, 4-chlorobenzoyl,
3-bromobenzoyl or 3,4-difluorobenzoyl, (C,-C,)
alkylbenzoyl such as 4-toluoyl, 2-toluoyl, 4-(1-methylethyl)
benzoyl or (heterocycle)carbonyl, the heterocycle selected
from a five membered aromatic or saturated ring with one N,
O, S or Se heteroatom optionally having a benzo or pyrido
ring fused thereto:

/
3.

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl,
3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, furanyl,
benzofuranyl, tetrahydrothienyl, thienyl, benzothienyl or
selenazolyl, or a five membered aromatic ring with two N,
O, S or Se heteroatoms optionally having a benzo or pyrido
ring fused thereto:

7! 7!
\
‘ y/ A ‘ /Z
7
ZorZ! =N, 0, SorSe

such as 1midazolyl, pyrazolyl, benzimidazolyl, oxazolyl,
benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl, 3-alkyl-
3H-imidazo| 4,5-blpyridyl or pyridylimidazolyl, or a five
membered saturated ring with one or two N, O, S or Se
heteroatoms and an adjacent appended O heteroatom:

O O

A A

(A 1s selected from hydrogen; straight or branched (C,—C,)
alkyl; Cg-aryl; substituted Cc-aryl (substitution selected
from halo,(C,—C )alkoxy, trihalo(C,—C,)alkyl, nitro, amino,
cyano, (C,—C,)alkoxycarbonyl, (C,—C;)alkylamino or
carboxy); (C,—Cy)aralkyl group selected from benzyl,
1-phenylethyl, 2-phenylethyl or phenylpropyl)

such as y-butyrolactam, y-butyrolactone, imidazolidinone or
N-aminoimidazolidinone, or a six membered aromatic ring
with one or two N, O, S or Se heteroatoms such as pyridyl,
pyridazinyl, pyrazinyl, sym-triazinyl, unsym-triazinyl, pyri-
midinyl or (C,—C;)alkylthiopyrnidazinyl, or a six membered
saturated ring with one or two N, O, S or Se heteroatoms and
an adjacent appended O heteroatom such as 2,3-dioxo-1-
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piperazinyl, 4-ethyl-2,3-dioxo-1-piperazinyl, 4-methyl-2,3-
dioxo-1-piperazinyl, 4-cyclopropyl- 2-dioxo-1-piperazinyl,
2-dioxomorpholinyl or 2-dioxothiomorpholinyl; (C,—C,)
alkoxy group such as allyloxy, methoxy, ethoxy, n-propoxy,
n-butoxy or tert-butoxy; R?R”amino(C,—C,)alkoxy group,
wherein R“R” is a straight or branched (C,-C,)alkyl
selected from methyl, ethyl, n-propyl, 1-methylethyl,
n-butyl, 1-methylpropyl, or 2-methylpropyl or R“R” is
(CH,),, n=2-6, or —(CH,),W(CH,),— wheremn W 1s
selected from —N(C,—C,)alkyl [straight or branched],
—NH, —NOB [B 1s selected from hydrogen or (C,—C;)
alkyl], O or S; or R*R”aminoxy group, wherein R"’*R‘]b 1S a
straight or branched (C,—C,)alkyl selected from methyl,
cthyl, n-propyl, 1-methylethyl, n-butyl, 1-methylpropyl, or
2-methylpropyl or R“R” is (CH.,),, n=2-6, or —(CH,),W
(CH,),— wherein W 1s selected from —N(C,—C,)alkyl
| straight or branched], —NH, —NOB |B i1s selected from
hydrogen or (C,—C;)alkyl], O or S; a-hydroxy(C,—C;)alkyl
group selected from hydroxymethyl, a-hydroxyethyl or
a.-hydroxy-1-methylethyl or a-hydroxypropyl; halo(C,—C,)
alkyl group such as bromomethyl, fluoromethyl,
difluoromethyl, trifluoromethyl, chloromethyl,
dichloromethyl, trichloromethyl, 2-fluoroethyl, 2,2-
difluoroethyl, 2,2.2-trifluoromethyl, 2-bromoethyl or
2-10doethyl; (C,—C )alkoxycarbonylamino group selected
from tert-butoxycarbonylamino, allyloxycarbonylamino,
methoxycarbonylamino, ethoxycarbonylamino or propoxy-
carbonylamino; and when R=R*(CH,) SO.,— and n=0, R*
1s selected from amino; monosubstituted amino selected
from as straight or branched (C,-Cj)alkylamino,
cyclopropylamino, cyclobutylamino, benzylamino or phe-
nylamino; disubstituted amino selected {from
dimethylamino, diethylamino, ethyl(1-methylethyl)amino,
monomethylbenzylamino, piperidinyl, morpholinyl,
1-imidazolyl, 1-pyrrolyl, 1-(1,2,3-triazolyl) or 4-(1,2,4-
triazolyl); straight or branched (C,—C,)alkyl group selected
from methyl or ethyl;, (C—C,,)aryl group selected from
phenyl, a-naphthyl or f-naphthyl; substituted (C.—C,,)aryl
group (substitution selected from halo, (C,—C,)alkoxy,
trihalo(C,-C;)alkyl, nitro, amino, cyano, (C,—C,)
alkoxycarbonyl, (C,—C;)alkylamino or carboxy); a hetero-
cycle group selected from a five membered aromatic or
saturated ring with one N, O, S or Se heteroatom optionally
having a benzo or pyrido ring fused thereto:

0O

Z =N, O, SorSe

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl,
3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, furanyl,
benzoturanyl, tetrahydrothienyl, thienyl, benzothienyl or
selenazolyl, or a five membered aromatic ring with two N,
O, S or Se heteroatoms optionally having a benzo or pyrido
ring fused thereto:

7! 7!
\
‘ y/ 2 ‘ /Z
7
ZorZ!'=N,0,S orSe

such as 1midazolyl, pyrazolyl, benzimidazolyl, oxazolyl,
benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl, 3-alkyl-
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3H-imidazo[4,5-blpyridyl or pyridylimidazolyl, or a five
membered saturated ring with one or two N, O, S or Se
heteroatoms and an adjacent appended O heteroatom:

OO

A A

(A 1s selected from hydrogen; straight or branched (C,—C,)
alkyl; Cs-aryl; substituted Cg-aryl (substitution selected
trom halo,(C,—C,)alkoxy, trihalo(C,—C,)alkyl, nitro, amino,
cvano, (C,—C,)alkoxycarbonyl, (C,—C;)alkylamino or
carboxy); (C.—Cy)aralkyl group selected from benzyl,
1-phenylethyl, 2-phenylethyl or phenylpropyl)

such as y-butyrolactam, y-butyrolactone, imidazolidinone or
N-aminoimidazolidinone, or a s1x membered aromatic ring,
with one to three N, O, S or Se heteroatoms such as pyridyl,
pyridazinyl, pyrazinyl, sym-triazinyl, unsym-triazinyl, pyri-
midinyl or (C,—C,)alkylthiopyrnidazinyl, or a six membered
saturated ring with one or two N, O, S or Se heteroatoms and
an adjacent appended O heteroatom such as 2,3-dioxo-1-
piperazinyl, 4-ethyl-2,3-dioxo-1-piperazinyl, 4-methyl-2,3-
dioxo-1-piperazinyl, 4-cyclopropyl- 2-dioxo-1-piperazinyl,
2-dioxomorpholinyl or 2-dioxothiomorpholinyl; and when
R=R*(CH,) SO,— and n=1-4, R* is selected from hydro-
gen; straight or branched (C,—C,)alkyl group selected from
methyl or ethyl; R’ is selected from hydrogen; straight or
branched (C,—C;)alkyl group selected from methyl, ethyl,
n-propyl or 1-methylethyl; (C.—C,,)aryl group selected
from phenyl, o-naphthyl or [-naphthyl;, (C.—C,)aralkyl
group such as benzyl, 1-phenylethyl, 2-phenylethyl or phe-
nylpropyl; a heterocycle group selected from a five mem-
bered aromatic or saturated ring with one N, O, S or Se
heteroatom optionally having a benzo or pyrnido ring fused

/
R

Z. =N, O, SordSe

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl,
3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, furanyl,
benzofuranyl, tetrahydrothienyl, thienyl, benzothienyl or
selenazolyl, or a five membered aromatic ring with two N,
O, S or Se heteroatoms optionally having a benzo or pyrido
ring fused thereto:

7! 7!
\
‘ y/ A ‘ /Z
7
ZorZ! =N, 0, SorSe

such as mmidazolyl, pyrazolyl, benzimidazolyl, oxazolyl,
benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl, 3-alkyl-
3H-imidazo|4,5-b|pyridyl or pyridylimidazolyl, or a five
membered saturated ring with one or two N, O, S or Se
heteroatoms and an adjacent appended O heteroatom:
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O O

A A

(A 1s selected from hydrogen; straight or branched (C,—C,)
alkyl; Cgs-aryl; substituted Cg-aryl (substitution selected
from halo,(C,—C,)alkoxy, trihalo(C,—C;)alkyl, nitro, amino,
cyano, (C,—C, )alkoxycarbonyl, (C,—C,)alkylamino or
carboxy); (C,—Cg)aralkyl group selected from benzyl,
1-phenylethyl, 2-phenylethyl or phenylpropyl)

such as y-butyrolactam, y-butyrolactone, imidazolidinone or
N-aminoimidazolidinone, or a six membered aromatic ring
with one to three N, O, S or Se heteroatoms such as pyridyl,
pyridazinyl, pyrazinyl, sym-triazinyl, unsym-triazinyl, pyri-
midinyl or (C,—C;)alkylthiopyridazinyl, or a s1ix membered
saturated ring with one or two N, O, S or Se heteroatoms and
an adjacent appended O heteroatom such as 2,3-dioxo-1-
piperazinyl, 4-ethyl-2,3-dioxo-1-piperazinyl, 4-methyl-2.3-
dioxo-1-piperazinyl, 4-cyclopropyl- 2-dioxo-1-piperazinyl,
2-dioxomorpholinyl, 2-dioxothiomorpholinyl; or —(CH,),
COOR’ where n=0-4 and R’ is selected from hydrogen;
straight or branched (C,—C,)alkyl group selected from
methyl, ethyl, n-propyl or 1-methylethyl; or (C.—C,,)aryl
group selected from phenyl, a-naphthyl, f-naphthyl; R° is
selected from hydrogen; straight or branched (C,—C;)alkyl
group seclected from methyl, ethyl, n-propyl or
1-methylethyl; (C.—C,)aryl group selected from phenyl,
a.-naphthyl or P-naphthyl; (C,—C,)aralkyl group such as
benzyl, 1-phenylethyl, 2-phenylethyl or phenylpropyl; a
heterocycle group selected from a five membered aromatic

or saturated ring with one N, O, S or Se heteroatom
optionally having a benzo or pyrido ring fused thereto:

0O

Z =N, O, SorSe

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl,
3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, furanyl,
benzoturanyl, tetrahydrothienyl, thienyl, benzothienyl or
selenazolyl, or a five membered aromatic ring with two N,
O, S or Se heteroatoms optionally having a benzo or pyrido
ring fused thereto:

A A
\
‘ /2. ‘ /Z
Z
ZorZ'=N, 0, S or Se

such as 1midazolyl, pyrazolyl, benzimidazolyl, oxazolyl,
benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl, 3-alkyl-
3H-imidazo|4,5-b [pyridyl or pyridylimidazolyl, or a five
membered saturated ring with one or two N, O, S or Se
heteroatoms and an adjacent appended O heteroatom:
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OO

A A

(A 1s selected from hydrogen; straight or branched (C,—C,)
alkyl; Cg-aryl; substituted C.-aryl (substitution selected
trom halo,(C,—C,)alkoxy, trihalo(C,—C;)alkyl, nitro, amino,
cyano, (C,—C,)alkoxycarbonyl, (C,—C;)alkylamino or
carboxy); (C,—C,aralkyl group selected from benzyl,
1-phenylethyl, 2-phenylethyl or phenylpropyl)

such as y-butyrolactam, y-butyrolactone, imidazolidinone or
N-aminoimidazolidinone, or a six membered aromatic ring,
with one to three N, O, S or Se heteroatoms such as pyridyl,
pyridazinyl, pyrazinyl, sym-triazinyl, unsym-triazinyl, pyri-
midinyl or (C,—C;)alkylthiopyridazinyl, or a six membered
saturated ring with one or two N, O, S or Se heteroatoms and
an adjacent appended O heteroatom such as 2,3-dioxo-1-
piperazinyl, 4-ethyl-2,3-dioxo-1-piperazinyl, 4-methyl-2,3-
dioxo-1-piperazinyl, 4-cyclopropyl- 2-dioxo-1-piperazinyl,
2-dioxomorpholinyl, 2-dioxothiomorpholinyl; or (CH,),
COOR’ where n=0—4 and R’ is selected from hydrogen;
straight or branched (C,—C,)alkyl selected from methyl,
ethyl, n-propyl or 1-methylethyl; or (C,—C,,)aryl selected
from phenyl, a-naphthyl or 3-naphthyl; with the proviso that
R> and R°® cannot both be hydrogen; or R> and R° taken
together are —(CH,),W(CH,),—, wherein W 1s selected
from (CH,), and n=0-1, —NH, —N(CH,—C,)alkyl [ straight
or branched], —N(C,—C,)alkoxy, oxygen, sulfur or substi-
tuted congeners selected from (L or D)proline, ethyl(LL or
D)prolinate, morpholine, pyrrolidine or piperidine; and the
pharmacologically acceptable organic and inorganic salts or
metal complexes.

Compounds of special interest are compounds according,
to the above formula I and II in which X 1s selected from
amino, NR;R, or halogen; the halogen 1s selected from
bromine, chlorine, fluorine or iodine; and when X=NR'R~
and R'=methyl or ethyl; R*=methyl or ethyl, R is selected
from R*(CH,),CO— or R* (CH,), SO,—; and when R=R"*
(CH,),CO— and n=0, R* is selected from hydrogen; straight
or branched (C,—C,)alkyl group selected from methyl or
cthyl; a heterocycle group selected from a five membered

aromatic or saturated ring with one N, O, or S heteroatom
optionally having a benzo or pyrido ring fused thereto:

0.

/. =N, O, SordSe

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl,
3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, furanyl,
benzofuranyl, tetrahydrothienyl, thienyl, benzothienyl or
selenazolyl, or a five membered aromatic ring with two N,
O, or S heteroatoms optionally having a benzo or pyrido ring
fused thereto:
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71 71
> \
or 7
‘ Z/ ‘ Yy

ZorZ'=N, 0, S or Se

such as mmidazolyl, pyrazolyl, benzimidazolyl, oxazolyl,
benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl, 3-alkyl-
3H-imidazo|4,5-b [pyridyl or pyridylimidazolyl, or a five
membered saturated ring with one or two N, O or S
heteroatoms and an adjacent appended O heteroatom:

SNCPSN

A A

(A 1s selected from hydrogen; straight or branched (C,—C,)
alkyl; C-aryl)

such as y-butyrolactam, y-butyrolactone, imidazolidinone or
N-aminoimidazolidinone, (C,—C,)alkoxycarbonyl group
selected from methoxycarbonyl, ethoxycarbonyl, straight or
branched propoxylcarbonyl, straight or branched butoxycar-
bonyl or allyloxycarbonyl; vinyl or substituted vinyl group
| substitution selected from (C,—C,)alkyl group, (CC,,)
aryl group selected from phenyl, a-naphthyl, 3-naphthyl,
substituted (C.—C,,)aryl group (substitution selected from
halo, (C,—C,)alkoxy, (C,—C,)alkoxycarbonyl), halo(C,—C;)
alkyl group such as bromomethyl, fluoromethyl,
difluoromethyl, trifluoromethyl, chloromethyl,
dichloromethyl, trichloromethyl, 2-fluoroethyl, 2,2-
difluoroethyl, 2,2,2-trifluoroethyl, 2-bromoethyl or
2-10doethyl, (C,—C,)alkoxy group such as allyloxy,
methoxy, ethoxy, n-propoxy, n-butoxy or tert-butoxy;
Cq-aryloxy group selected from phenoxy or substituted
phenoxy (substitution selected from halo, (C,—C,)alkyl;
(C,—C,,)aralkyloxy group such as benzyloxy,
1-phenylethyloxy or 2-phenylethyloxy; vinyloxy or substi-
tuted vinyloxy group (substitution selected from (C,—C,)
alkyl); R“R”amino(C,—C ,)alkoxy group, wherein R“R” is a
straight or branched (C,—C,)alkyl selected from methyl,
ethyl, n-propyl, 1-methylethyl, n-butyl; or R“R”aminoxy
group, wherein R?R” is a straight or branched (C,—C.,)alkyl
selected from methyl, ethyl, n-propyl, 1-methylethyl,
n-butyl, 1-methylpropyl, or 2-methylpropyl; and when
R=R*(CH,),CO— and n=1-4, R* is selected from hydro-
gen; (C,—C,)alkyl group selected from methyl or ethyl;
amino; monosubstituted amino selected from straight or
branched (C,-C,)alkylamino, cyclopropylamino,
cyclobutylamino, benzylamino or phenylamino; disubsti-
tuted amino selected from dimethylamino, diethylamino,
cthyl(1-methylethyl)amino, monomethylbenzylamino,
piperidinyl, morpholinyl, 1-imidazolyl, 1-pyrrolyl, or 1-(1,
2,3-triazolyl); (C—C,,)aryl group selected from phenyl,
a.-naphthyl or B-naphthyl; substituted(C.—C,,)aryl group
(substitution selected from halo, (C,-C,)alkoxy, nitro,
amino, (C,—C,)alkoxycarbonyl); acyloxy or haloacyloxy
group seclected from acetyl, propionyl or chloroacetyl;
(C,—C,)alkoxy group such as allyloxy, methoxy, ethoxy,
n-propoxy, n-butoxy or tert-butoxy; R“R”amino(C,—C.)
alkoxy group, wherein R°R” is a straight or branched
(C,—C alkyl selected from methyl, ethyl, n-propyl,
1 -methylethyl, n-butyl, 1-methylpropyl, or 2-methylpropyl
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or R“R” is (CH,),, n=2—6, or —(CH,),W(CH,),— wherein
W is selected from —N(C,—C,)alkyl [ straight or branched |,

—NH, —NOB [B i1s selected from hydrogen or (C,—C;)

alkyl], O or S; or R*°R”aminoxy group, wherein R“Ri 1S a

straight or branched (C,—C,)alkyl selected from methyl,
cthyl, n-propyl, 1-methylethyl, n-butyl, 1-methylpropyvl, or
2-methylpropyl or R°R” is (CH,),, n=2-6, or —(CH,), W
(CH,),— wherein W 1s selected from —N(C,—C,;)alkyl
| straight or branched], —NH, —NOB [B 1s selected from
hydrogen or (C,—C,)alkyl], O or S; halo(C,—C,)alkyl group
such as bromomethyl, fluoromethyl, difluoromethyl,
trifluoromethyl, chloromethyl, dichloromethyl,
trichloromethyl, 2-fluoroethyl, 2,2-difluoroethyl, 2,2,2-
trifluoromethyl, 2-bromoethyl or 2-iodoethyl; (C,—C,)
alkoxycarbonylamino group selected from tert-
butoxycarbonylamino, allyloxycarbonylamino,
methoxycarbonylamino, ethoxycarbonylamino or propoxy-
carbonylamino; and when R=R*(CH,) SO,— and n=0, R*
1s selected from straight or branched (C,—C,)alkyl group
selected from methyl or ethyl; (C.—C,)aryl group selected
from phenyl, a-naphthyl or p-naphthyl; substituted
(C—C,)aryl group (substitution selected from halo,
(C,—C alkoxy, nitro, (C,—C,)alkoxycarbonyl); a hetero-
cycle group selected from a five membered aromatic or
saturated ring with one N, O or S heteroatom optionally
having a benzo or pyrido ring fused thereto:

/
-3

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl,
3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, furanyl,
benzofuranyl, tetrahydrothienyl, thienyl, benzothienyl or
selenazolyl, or a five membered aromatic ring with two N,

O or S heteroatoms optionally having a benzo or pyrido ring
tused thereto:

Z! \le\
[ ) I,
Z o~

ZorZ! =N, 0, SorSe

such as mmidazolyl, pyrazolyl, benzimidazolyl, oxazolyl,
benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl, 3-alkyl-
3H-imidazo| 4,5-b|pyridyl or pyridylimidazolyl; and when
R=R*(CH,) SO,— and n=1-4, R* is selected from hydro-
gen; straight or branched (C,—C,)alkyl group selected from
methyl or ethyl; R> is selected from hydrogen; straight or
branched (C,—C;)alkyl group selected from methyl, ethyl,
n-propyl or 1-methylethyl; R® is selected from hydrogen:;
straight or branched (C,—C;)alkyl group selected from
methyl, ethyl, n-propyl or 1-methylethyl; with the proviso
that R” and R° cannot both be hydrogen; or R” and R° taken
together are —(CH,),W(CH,),—, wherein W 1s selected
from (CH,), and n=0-1, —NH, —N(C,—C,)alkyl [straight
or branched], —N(C,—C,)alkoxy, oxygen, sulfur or substi-
tuted congeners selected from (L or D)proline, ethyl(LL or
D)prolinate, morpholine, pyrrolidine or piperidine; and the
pharmacologically acceptable organic and morganic salts or
metal complexes.

Also included in the present invention are compounds
usetul as mtermediates for producing the above compounds
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of formula I and II. Such mtermediate compounds include
those having the formula:

[11

Y N(CHj3),

wherein formula III and IV, Y 1s NO,; R 1s selected from
R*CH,),CO— or R*(CH,), SO,—; and when R=R*(CH.),
CO— and n=0, R* is selected from hydrogen; amino;
monosubstituted amino selected from straight or branched
(C,—Cyalkylamino, cyclopropylamino, cyclobutylamino,
benzylamino or phenylamino; disubstituted amino selected
from dimethylamino, diethylamino, ethyl(1-methylethyl)
amino, monomethylbenzylamino, piperidinyl, morpholinyl,
1-imidazolyl, 1-pyrrolyl, 1-(1,2,3-triazolyl) or 4-(1,2,4-
triazolyl); straight or branched (C,—C,)alkyl group selected
from methyl, ethyl, n-propyl, 1-methylethyl, n-butyl,
1-methylpropyl, 2-methylpropyl or 1,1-dimethylethyl;
(C;—Cy)cycloalkyl group selected from cyclopropyl,
cyclobutyl, cyclopentyl or cyclohexyl; substituted (C,—Cy)
cycloalkyl group (substitution selected from (C,—C;)alkyl,
cyano, amino or (C,—C;)acyl); (C.—C,,)aryl group selected
from phenyl, a-naphthyl or p-naphthyl; substituted
(C—C,y)aryl group (substitution selected from halo,
(C,—Calkoxy, trihalo(C,—C;)alkyl, nitro, amino, cyano,
(C,—Calkoxycarbonyl, (C,—C;)alkylamino or carboxy);
(C,—Cy)aralkyl group selected from benzyl, 1-phenylethyl,
2-phenylethyl or phenylpropyl; a-amino(C,—C,)alkyl group
selected from aminomethyl, a-aminoethyl, c-aminopropyl
or c.aminobutyl; carboxy(C,—C,)alkylamino group selected
from aminoacetic acid, o-aminobutyric acid or
a.-aminopropionic acid and their optical 1somers; (C—C,)
aralkylamino group such as phenylglycyl;, (C,—C,)
alkoxycarbonylamino substituted (C,—C )alkyl group, sub-
stitution selected from phenyl or p-hydroxyphenyl;
a-hydroxy(C,-C;)alkyl group selected from
hydroxymethyl, oa-hydroxyethyl or a-hydroxy-1-
methylethyl or a-hydroxypropyl; a-mercapto(C,—C,)alkyl
group seclected from mercaptomethyl, a-mercaptoethyl,
a.-mercapto-1-methylethyl or a-mercaptopropyl; halo
(C,—C,)alkyl group such as bromomethyl, fluoromethyl,
difluoromethyl, trifluoromethyl, chloromethyl,
dichloromethyl, trichloromethyl, 2-fluoroethyl, 2,2-
difluoroethyl, 2,2,2-trifluoroethyl, 2-bromoethyl or
2-10doethyl; a heterocycle group selected from a five mem-
bered aromatic or saturated ring with one N, O, S or Se
heteroatom optionally having a benzo or pyrido ring fused
thereto:
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.

Z. =N, 0O, S or>e

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl,
3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, furanyl,
benzofuranyl, tetrahydrothienyl, thienyl, benzothienyl or
selenazolyl, or a five membered aromatic ring with two N,
O, S or Se heteroatoms optionally having a benzo or pyrido
ring fused thereto:

7! 7!
\
‘ y/ 2. ‘ /Z
7
ZorZ! =N, 0, SorSe

such as 1midazolyl, pyrazolyl, benzimidazolyl, oxazolyl,
benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl, 3-alkyl-
3H-imidazo[4,5-blpyridyl or pyridylimidazolyl, or a five
membered saturated ring with one or two N, O, S or Se
heteroatoms and an adjacent appended O heteroatom:

O O

A A

(A 1s selected from hydrogen; straight or branched (C,—C,)
alkyl; Cg-aryl; substituted Cc-aryl (substitution selected
from halo, (C,—C,) alkoxy, trihalo(C,—C,)alkyl, nitro,
amino, cyano, (C,—C,)alkoxycarbonyl, (C,—C;)alkylamino
or carboxy); (C—Cy)aralkyl group selected from benzyl,
1-phenylethyl, 2-phenylethyl or phenylpropyl)

such as y-butyrolactam, y-butyrolactone, imidazolidinone or
N-aminoimidazolidinone, or a six membered aromatic ring
with one to three N, O, S or Se heteroatoms such as pyridyl,
pyridazinyl, pyrazinyl, sym-triazinyl, unsym-triazinyl, pyri-
midinyl or (C,—C,)alkylthiopyridazinyl, or a six membered
saturated ring with one or two N, O, S or Se heteroatoms and
an adjacent appended O heteroatom such as 2,3-dioxo-1-
piperazinyl, 4-ethyl-2,3-dioxo-1-piperazinyl, 4-methyl-2,3-
dioxo-1-piperazinyl, 4-cyclopropyl- 2-dioxo-1-piperazinyl,
2-dioxomorpholinyl or 2-dioxothiomorpholinyl; acyl or
haloacyl group selected from acetyl, propionyl,
chloroacetyl, trifluoroacetyl, (C,—Cj)cycloalkylcarbonyl
such as cyclopropylcarbonyl, cyclobutylcarbonyl,
cyclopentylcarbonyl, cyclohexylcarbonyl, (2,3-
dimethylcyclopropyl)carbonyl, (1,2-dimethylcyclopropyl)
carbonyl, (2-ethylcyclopropyl)carbonyl,
(2-methylcyclopentyl)carbonyl or (3-ethylcyclobutyl)
carbonyl, (C,—C,,)aroyl selected from benzoyl or
naphthoyl, halo substituted (C,—C,,)aroyl such as
pentatluorobenzoyl, 4-chlorobenzoyl, 3-bromobenzoyl or
3.4-ditfluorobenzoyl, (C,—C,)alkylbenzoyl such as 4-toluoyl,
2-toluoyl or 4-(1-methylethyl)benzoyl, or (heterocycle)
carbonyl, the heterocycle selected from a five membered
aromatic or saturated ring with one N, O, S or Se heteroatom
optionally having a benzo or pyrido ring fused thereto:
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.

Z. =N, O, S or Se

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl,
3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, furanyl,
benzofuranyl, tetrahydrothienyl, thienyl, benzothienyl or
selenazolyl, or a five membered aromatic ring with two N,
O, S or Se heteroatoms optionally having a benzo or pyrido
ring fused thereto:

7! 7!
N\
‘ /2. ‘ /Z
7
ZorZ!'=N, 0, S or Se

such as 1midazolyl, pyrazolyl, benzimidazolyl, oxazolyl,
benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl, 3-alkyl-
3H-imidazo[4,5-b |pyridyl or pyridylimidazolyl, or a five
membered saturated ring with one or two N, O, S or Se
heteroatoms and an adjacent appended O heteroatom:

SNCPSN

A A

(A 1s selected from hydrogen; straight or branched (C,—C,)
alkyl; Cgs-aryl; substituted Cc-aryl (substitution selected
from halo,(C,—C,)alkoxy, trihalo(C,—C,)alkyl, nitro, amino,
cyano, (C,—C,)alkoxycarbonyl, (C,—C;)alkylamino or
carboxy); (C,—Cy)aralkyl group selected from benzyl,
1-phenylethyl, 2-phenylethyl or phenylpropyl)

such as y-butyrolactam, y-butyrolactone, imidazolidinone
or N-aminoimidazolidinone, or a six membered aromatic
ring with one to three N, O, S or Se heteroatoms such as
pyridyl, pyridazinyl, pyrazinyl, sym-triazinyl, unsym-
triazinyl, pyrimidinyl or (C,—C,)alkylthiopyridazinyl, or a
s1x membered saturated ring with one or two N, O, S or Se
heteroatoms and an adjacent appended O heteroatom such as
2,3-d1oxo-1-piperazinyl, 4-ethyl-2,3-dioxo-1-piperazinyl,
4-methyl-2,3-dioxo-1-piperazinyl, 4-cyclopropyl- 2-dioxo-
l-piperazinyl, 2-dioxomorpholinyl or
2-dioxothiomorpholinyl; (C,—C,)alkoxycarbonyl group
selected from methoxycarbonyl, ethoxycarbonyl, straight or
branched propoxylcarbonyl, straight or branched butoxycar-
bonyl or allyloxycarbonyl; vinyl or substituted vinyl group
[substitution selected from (C,—C,)alkyl group, halogen,
(C—C,paryl group selected from phenyl, o-naphthyl,
B-naphthyl, substituted (C,—C,,)aryl group (substitution
selected from halo, (C,—C,)alkoxy, trihalo(C,—C;)alkyl,
nitro, amino, cyano, (C,—C,)alkoxycarbonyl, (C,—C;)
alkylamino or carboxy), halo(C,—C,)alkyl group such as
bromomethyl, fluoromethyl, difluoromethyl,
trifluoromethyl, chloromethyl, dichloromethyl,
trichloromethyl, 2-fluoroethyl, 2,2-difluoroethyl, 2,2,2-
trifluoroethyl, 2-bromoethyl or 2-1odoethyl, a heterocycle
group selected from a five membered aromatic or saturated
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ring with one N, O, S or Se heteroatom optionally having a
benzo or pyrido ring fused thereto:

0O

Z. =N, O, SordSe

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl,
3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, furanyl,
benzofuranyl, tetrahydrothienyl, thienyl, benzothienyl or
selenazolyl];

(C,—C,)alkoxy group such as allyloxy, methoxy, ethoxy,
n-propoxy, n-butoxy or tert-butoxy; C,-aryloxy group
selected from phenoxy or substituted phenoxy (substitution
selected from halo, (C,—C )alkyl, nitro, cyano, thiol, amino,
carboxy, di(C,—C;)alkylamino); (C.—C,)aralkyloxy group
such as benzyloxy, 1-phenylethyloxy or 2-phenylethyloxy;
vinyloxy or substituted vinyloxy group (substitution
selected from (C,—C)alkyl, cyano, carboxy, or (C.—C,,)aryl
selected from phenyl, a-naphthyl or @-naphthyl);
R“R”amino(C,-C,)-alkoxy group, wherein RR” is a
straight or branched (C,—C,)alkyl selected from methyl,
cthyl, n-propyl, 1-methylethyl, n-butyl, 1-methylpropyl, or
2-methylpropyl or R“R” is (CH,),, n=2-6, or —(CH,),W
(CH,),— wherein W 1s selected from —N(C,—C,)alkyl
| straight or branched], —NH, —NOB [B is selected from
hydrogen or (C,—C,)alkyl], O or S; or R“R”aminoxy group,
wherein R“R” is a straight or branched (C,—C.)alkyl
selected from methyl, ethyl, n-propyl, 1-methylethyl,
n-butyl, 1-methylpropyl, or 2-methylpropyl or R“R” is
(CH,) ,n=2-6, or (CH,),W(CH,),— wherein W 1s selected
from —N(C,—C,)alkyl [straight or branched], —NH,
—NOB |B i1s selected from hydrogen or (C,—C,)alkyl], O or
S; and when R=R_(CH,),CO— and n=1-4, R* is selected
from hydrogen; amino; straight or branched (C,—C,)alkyl
group selected from methyl, ethyl, n-propyl, 1-methylethyl,
n-butyl, 1-methylpropyl, 2-methylpropyl or 1,1-
dimethylethyl; (C,—Cg)cycloalkyl group selected from
cyclopropyl, cyclobutyl, cyclopentyl or cyclohexyl; substi-
tuted (C,—Cy)cycloalkyl group (substitution selected from
(C,—Cy)alkyl, cyano, amino or (C,—C;)acyl); (C,—C,)aryl
group selected from phenyl, a-naphthyl or p-naphthyl;
substituted(C—C, ,)aryl group (substitution selected from
halo, (C,—C,)alkoxy, trihalo(C,—C;)alkyl, nitro, amino,
cyano, (C,—C,)alkoxycarbonyl, (C,—C;)alkylamino or
carboxyl); (C,—Cg)aralkyl group such as benzyl,
1-phenylethyl, 2-phenylethyl or phenylpropyvl; acyloxy or
haloacyloxy group, selected from acetyl, propionyl,
chloroacetyl, trichloroacetyl, (C,—C,)cycloalkylcarbonyl,
(C—C,Jaroyl selected from benzoyl or naphthoyl, halo

substituted (C,—C,,)aroyl such as pentafluorobenzoyl,
4-chlorobenzoyl, 3-bromobenzoyl or 3,4-difluorobenzovl,
(C,—C,)alkylbenzoyl such as 4-toluoyl, 2-toluoyl or 4-(1-
methylethyl)benzoyl, (heterocycle)carbonyl, the heterocycle
selected from a five membered aromatic or saturated ring
with one N, O, S or Se heteroatom optionally having a benzo
or pyrido ring fused thereto:
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/
3

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl,
3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, furanyl,
benzoturanyl, tetrahydrothienyl, thienyl, benzothienyl or
selenazolyl, or a five membered aromatic ring with two N,
O, S or Se heteroatoms optionally having a benzo or pyrido

ring fused thereto:

\.——-"‘""Zl

\/>w

i/

ZorZ!'=N,0,S orSe

Zl
[ -
/

such as mmidazolyl, pyrazolyl, benzimidazolyl, oxazolyl,
benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl, 3-alkyl-
3H-imidazo[4,5-b |pyridyl or pyridylimidazolyl, or a five
membered saturated ring with one or two N, O, S or Se
heteroatoms and an adjacent appended O heteroatom:

O O

A A

(A 1s selected from hydrogen; straight or branched (C,—C,)
alkyl; Cgs-aryl; substituted Cg-aryl (substitution selected
from halo,(C,—C,)alkoxy, trihalo(C,—C,)alkyl, nitro, amino,
cyano, (C,—C,)alkoxycarbonyl, (C,—C;)alkylamino or
carboxy); (C,—C,aralkyl group selected from benzyl,
1-phenylethyl, 2-phenylethyl or phenylpropyl)

such as y-butyrolactam, y-butyrolactone, imidazolidinone
or N-aminoimidazolidinone, or a six membered aromatic
ring with one to three N, O, S or Se heteroatoms such as
pyridyl, pyridazinyl, pyrazinyl, sym-triazinyl, unsym-
triazinyl, pyrnmidinyl or (C,—C;)alkylthiopyridazinyl, or a
s1x membered saturated ring with one or two N, O, S or Se
heteroatoms and an adjacent appended O heteroatom such as
2,3-d1oxo-1-piperazinyl, 4-ethyl-2,3-dioxo-1-piperazinyl,
4-methyl-2,3-dioxo-1-piperazinyl, 4-cyclopropyl- 2-dioxo-
l-piperazinyl, 2-dioxomorpholinyl or
2-dioxothiomorpholinyl; (C,—C,)alkoxy group such as
allyloxy, methoxy, ethoxy, n-propoxy, n-butoxy or tert-
butoxy; C.-aryloxy group selected trom phenoxy or substi-
tuted phenoxy (substitution selected from halo, (C,—C,)
alkyl, nitro, cyano, thiol, amino, carboxy, di(C,—C;)
alkylamino); (C—C,,)aralkyloxy group such as benzyloxy,
1-phenylethyloxy or 2-phenylethyloxy; (C,—C;)alkylthio
group selected from methylthio, ethylthio, propylthio or
allylthio; Cg-arylthio group selected from phenylthio or
substituted phenylthio (substitution selected from halo,
(C,—Calkyl, mitro, cyano, thiol, amino, carboxy, di(C,—C;)
alkylamino); C.-arylsulfonyl group selected from phenyl-
sulfonyl or substituted phenylsulfonyl (substitution selected
from halo, (C,—C,)alkoxy, trihalo(C,—C;)alkyl, nitro,
amino, cyano, (C,—C,)alkoxycarbonyl, (C,—C,)alkylamino
or carboxy); (C,—Cyaralkylthio group such as benzylthio,
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1 -phenylethylthio or 2-phenylethylthio; a heterocycle group
selected from a five membered aromatic or saturated ring
with one N, O, S or Se heteroatom optionally having a benzo
or pyrido ring fused thereto:

/
-3

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl,
3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, furanyl,
benzoturanyl, tetrahydrothienyl, thienyl, benzothienyl or
selenazolyl, or a five membered aromatic ring with two N,
O, S or Se heteroatoms optionally having a benzo or pyrido
ring fused thereto:

Zl \..--""Zl\
[ )« [
Z/ /\/
ZorZ! =N, 0, SorSe

such as 1midazolyl, pyrazolyl, benzimidazolyl, oxazolyl,
benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl, 3-alkyl-
3H-imidazo| 4,5-b|pyridyl or pyridylimidazolyl, or a five
membered saturated ring with one or two N, O, S or Se
heteroatoms and an adjacent appended O heteroatom:

SN PSN

A A

(A 1s selected from hydrogen; straight or branched (C,—C,)
alkyl; Cg-aryl; substituted Cc-aryl (substitution selected
from halo,(C,—C,)alkoxy, trihalo(C,—C;)alkyl, nitro, amino,
cyano, (C,—C,)alkoxycarbonyl, (C,—C;)alkylamino or
carboxy); (C,—Cylaralkyl group selected from benzyl,
1-phenylethyl, 2-phenylethyl or phenylpropyl) such as
v-butyrolactam, vy-butyrolactone, imidazolidinone or
N-aminoimidazolidinone, or a six membered aromatic ring
with one to three N, O, S or Se heteroatoms such as pyridyl,
pyridazinyl, pyrazinyl, sym-triazinyl, unsym-triazinyl, pyri-
midinyl or (C,—C;)alkylthiopyrnidazinyl, or a six membered
saturated ring with one or two N, O, S or Se heteroatoms and
an adjacent appended O heteroatom such as 2,3-dioxo-1-
piperazinyl, 4-ethyl-2,3-dioxo-1-piperazinyl, 4-methyl-2,3-
dioxo-1-piperazinyl, 4-cyclopropyl- 2-dioxo-1-piperazinyl,
2-dioxomorpholinyl or 2-dioxothiomorpholinyl; hydroxy
group; mercapto group; mono- or di-straight or branched
chain (C,—C)alkylamino group selected from methyl, ethyl,
n-propyl, 1-methylethyl, n-butyl, 1-methylpropyl,
2-methylpropyl, 1,1-dimethylethyl, 2-methylbutyl, 1,1-
dimethylpropyl, 2,2-dimethylpropyl, 3-methylbutyl,
n-hexyl, 1-methylpentyl, 1,1-dimethylbutyl, 2,2-
dimethylbutyl, 2-methylpentyl, 1,2-dimethylbutyl, 1,3-
dimethylbutyl or 1-methyl-1-ethylpropyl amino; (C,—C;)
azacycloalkyl group such as aziridinyl, azetidinyl,
pyvrrolidinyl, piperidinyl, morpholinyl or
2-methylpyrrolidinyl; carboxy(C,—C,) alkylamino group
selected from aminoacetic acid, c-aminopropionic acid,
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a-aminobutyric acid and their optical 1somers; a-hydroxy
(C,—C,)alkyl group selected from hydroxymethyl,
a-hydroxyethyl or a-hydroxy-lmethylethyl or
a-hydroxypropyl; halo(C,-C,)alkyl group such as
bromomethyl, fluoromethyl, difluoromethyl,
trifluoromethyl, chloromethyl, dichloromethyl,
trichloromethyl, 2-fluoroethyl, 2,2-difluoroethyl, 2,2,2-
tritluoromethyl, 2-bromoethyl or 2-10doethyl; acyl or haloa-
cyl group selected from acetyl, propionyl, chloroacetyl,
trifluoroacetyl, (C;—C,)cycloalkylcarbonyl, (C.—C,)-aroyl
selected from benzoyl or naphthoyl halo substituted
(C—C,,)aroyl such as pentafluorobenzoyl, 4-chlorobenzoyl,
3-bromobenzoyl, 3,4-ditfluorobenzoyl, (C,—C,)alkylbenzoyl
such as 4-toluoyl, 2-toluoyl or 4-(1-methylethyl)benzoyl, or
(heterocycle)carbonyl, the heterocycle selected from a five
membered aromatic or saturated ring with one N, O, S or Se
heteroatom optionally having a benzo or pyrido ring fused

/
YR

Z. =N, O, Sor Se

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl,
3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, furanyl,
benzoturanyl, tetrahydrothienyl, thienyl, benzothienyl or
selenazolyl, or a five membered aromatic ring with two N,
O, S or Se heteroatoms optionally having a benzo or pyrido
ring fused thereto:

7! 7!
\
‘ y/ A ‘ /Z
7
ZorZ!'=N,0, S or Se

such as 1midazolyl, pyrazolyl, benzimidazolyl, oxazolyl,
benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl, 3-alkyl-
3H-imidazo|4,5-b [pyridyl or pyridylimidazolyl, or a five
membered saturated ring with one or two N, O, S or Se
heteroatoms and an adjacent appended O heteroatom:

O O

A A

(A 1s selected from hydrogen; straight or branched (C,—C,)
alkyl; Cgs-aryl; substituted Cg-aryl (substitution selected
from halo,(C,—C,)alkoxy, trihalo(C,—C;)alkyl, nitro, amino,
cyano, (C,—C,)alkoxycarbonyl, (C,—C;)alkylamino or
carboxy); (C,—Cy)aralkyl group selected from benzyl,
1-phenylethyl, 2-phenylethyl or phenylpropyl)

such as y-butyrolactam, y-butyrolactone, imidazolidinone
or N-aminoimidazolidinone, or a six membered aromatic
ring with one to three N, O, S or Se heteroatoms such as
pyridyl, pyridazinyl, pyrazinyl, sym-triazinyl, unsym-
triazinyl, pyrimidinyl or (C,—C;)alkylthiopyrnidazinyl, or a
s1x membered saturated ring with one or two N, O, S or Se
heteroatoms and an adjacent appended O heteroatom such as
2,3-dioxo-1-piperazinyl, 4-ethyl-2,3-dioxo-1-piperazinyl,
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4-methyl-2,3-dioxo-1-piperazinyl, 4-cyclopropyl- 2-dioxo-
l-piperazinyl, 2-dioxomorpholinyl or
2-dioxothiomorpholinyl; (C,—C,)alkoxycarbonylamino
group selected from tert-butoxycarbonylamino,
allyloxycarbonylamino, methoxycarbonylamino, ethoxycar-
bonylamino or propoxycarbonylamino; (C,-C,)
alkoxycarbonyl group selected from methoxycarbonyl,
cthoxycarbonyl, straight or branched propoxycarbonyl, ally-
loxycarbonyl or straight or branched butoxycarbonyl;
R“R”amino(C,—C,)alkoxy group, wherein R°R” is a straight
or branched (C,—C,alkyl selected from methyl, ethyl,
n-propyl, 1-methylethyl, n-butyl, 1-methylpropyl, or
2-methylpropyl or R°R” is (CH,),, n=2-6, or —(CH,), W
(CH,),— wherein W 1s selected from —N(C,—C,)alkyl
| straight or branched], —NH, —NOB [B 1s selected from
hydrogen or (C,—C,)alkyl], O or S; or R“R”aminoxy group,
wherein R“R” is a straight or branched (C,—C.)alkyl
selected from methyl, ethyl, n-propyl, 1-methylethyl,
n-butyl, 1-methylpropyl, or 2-methylpropyl or R“R” is
(CH,),, n=2-6, or —(CH,),W(CH,),— wherein W 1is
selected from —N(C,—C,)alkyl [straight or branched],
—NH, —NOB [B 1s selected from hydrogen or (C,—C;)
alkyl], O or S; and when R=R*(CH.,), SO,— and n=0, R* is
selected from amino; monosubstituted amino selected from
straight or branched (C,—Cj)alkylamino, cyclopropylamino,
cyclobutylamino, benzylamino or phenylamino; disubsti-
tuted amino selected from dimethylamino, diethylamino,
ethyl(1-methylethyl)amino, monomethylbenzylamino,
piperidinyl, morpholinyl, 1-1midazolyl, 1-pyrrolyl, 1-(1,2,3-
triazolyl) or 4-(1,2,4-tnnazolyl); straight or branched (C,—C,)
alkyl group selected from methyl, ethyl, n-propyl,
1 -methylethyl, n-butyl, 1-methylpropyl, 2-methylpropyl or
1,1-dimethylethyl; (C,—C)cycloalkyl group selected from
cyclopropyl, cyclobutyl, cyclopentyl or cyclohexyl; substi-
tuted (C,—Cy)cycloalkyl group (substitution selected from
(C,—Cy)alkyl, cyano, amino or (C,—C;)acyl); (C,—C,)aryl
group selected from phenyl, a-naphthyl or P-naphthyl;
substituted (C.—C,,)aryl group (substitution selected from
halo, (C,—C,)alkoxy, trihalo(C,—C;)alkyl, nitro, amaino,
cyano, (C,—C, )alkoxycarbonyl, (C,—C,)alkylamino or
carboxy); (C,—Cg)aralkyl group such as benzyl,
1 -phenylethyl, 2-phenylethyl or phenylpropyl; halo(C,-C;)
alkyl group such as bromomethyl, fluoromethyl,
difluoromethyl, trifluoromethyl, chloromethyl,
dichloromethyl, trichloromethyl, 2-fluoroethyl, 2,2-
difluoroethyl, 2,2,2-trifluoroethyl, 2-chloroethyl, 2,2-
dichloroethyl, 2,2,2-trichloroethyl, 2-bromoethyl or
2-10doethyl; a heterocycle group selected from a five mem-
bered aromatic or saturated ring with one N, O, S or Se
heteroatom optionally having a benzo or pyrnido ring fused

/
3.

Z. =N, O, SordSe

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl,
3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, furanyl,
benzofuranyl, tetrahydrothienyl, thienyl, benzothienyl or
selenazolyl, or a five membered aromatic ring with two N,
O, S or Se heteroatoms optionally having a benzo or pyrido
ring fused thereto:
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71 71
> \
or 7
‘ Z/ ‘ Yy

ZorZ'=N, 0, S or Se

such as mmidazolyl, pyrazolyl, benzimidazolyl, oxazolyl,
benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl, 3-alkyl-
3H-imidazo|4,5-b [pyridyl or pyridylimidazolyl, or a five
membered saturated ring with one or two N, O, S or Se
heteroatoms and an adjacent appended O heteroatom:

SNCPSN

A A

(A 1s selected from hydrogen; straight or branched (C,—C,)
alkyl; Cg-aryl; substituted C -aryl (substitution selected

from halo, (C,—C,)alkoxy, trihalo(C,—C;)alkyl, nitro,
amino, cyano, (C,—C,)alkoxycarbonyl, (C,—C;)alkylamino
or carboxy);, (C—Cy)aralkyl group selected from benzyl,
1-phenylethyl, 2-phenylethyl or phenylpropyl)

such as y-butyrolactam, y-butyrolactone, imidazolidinone
or N-aminoimidazolidinone, or a six membered aromatic
ring with one to three N, O, S or Se heteroatoms such as
pyridyl, pyridazinyl, pyrazinyl, sym-triazinyl, unsym-
triazinyl, pyrimidinyl or (C,—C,)alkylthiopyridazinyl, or a
s1x membered saturated ring with one or two N, O, S or Se
heteroatoms and an adjacent appended O heteroatom such as
2,3-d1oxo-1-piperazinyl, 4-ethyl-2,3-dioxo-1-piperazinyl,
4-methyl-2,3-dioxo-1-piperazinyl, 4-cyclopropyl- 2-dioxo-
l-piperazinyl, 2-dioxomorpholinyl or
2-dioxothiomorpholinyl; R“R”amino(C,-C,)alkoxy group,
wherein R“R” is a straight or branched (C,—C,)alkyl
selected from methyl, ethyl, n-propyl, 1-methylethyl,
n-butyl, 1-methylpropyl, or 2-methylpropyl or R“R” is
(CH,),, n=2-6, or —(CH,),W(CH,),— wherein W 1s
selected from —N(C,—C,)alkyl [straight or branched],
—NH, —NOB [B is selected from hydrogen or (C,—C;)
alkyl], O or S; or R°R”aminoxy group, wherein R“R” is a
straight or branched (C,—C,)alkyl selected from methyl,
cthyl, n-propyl, 1-methylethyl, n-butyl, 1-methylpropyl, or
2-methylpropyl or R°R” is (CH,),, n=2-6, or —(CH,), W
(CH,),— wherein W 1s selected from —N(C,—C;)alkyl
| straight or branched], —NH, —NOB |B i1s selected from
hydrogen or (C,—C,)alkyl], O or S; and when R=R* (CH,),
SO,— and n=1-4, R* is selected from hydrogen; amino;
straight or branched (C,—C,)alkyl group selected from
methyl, ethyl, n-propyl, 1-methylethyl, n-butyl,
1-methylpropyl, 2-methylpropyl or 1,1-dimethylethyl;
(C,—C,)carboxyalkyl group; (C,—C,)cycloalkyl group
selected from cyclopropyl, cyclobutyl, cyclopentyl or cyclo-
hexyl; substituted (C,—Cj)cycloalkyl group (substitution
selected tfrom (C,—C,)alkyl, cyano, amino or (C,—C;)acyl);
(C—C,)aryl group selected from phenyl, a-naphthyl or
B-naphthyl; substituted (C.—C,,)aryl group (substitution
selected from halo, (C,—C,)alkoxy, trihalo(C,—C;)alkyl,
nitro, amino, cyano, (C,—C,)alkoxycarbonyl, (C,—C;)
alkylamino or carboxy); (C,—Cy)aralkyl group selected from
benzyl, 1-phenylethyl, 2-phenylethyl or phenylpropyl;
(C,—Calkoxy group such as allyloxy, methoxy, ethoxy,
n-propoxy or tert-butoxy; C.-aryloxy group selected from
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phenoxy or substituted phenoxy (substitution selected from
halo, (C,—C,)alkyl, nitro, cyano, thiol, amino, carboxy,
di(C,—C;)alkylamino); (C,—C,,)aralkyloxy group such as
benzyloxy, 1-phenylethyloxy or 2phenylethyloxy;
R“R”amino(C,—C,)alkoxy group, wherein R°R” is a straight
or branched (C,—C,)alkyl selected from methyl, ethyl,
n-propyl, 1-methylethyl, n-butyl, 1-methylpropyl, or
2-methylpropyl or R°R” is (CH,),, n=2—-6, or —(CH,), W
(CH,),— wherein W 1s selected from —N(C,—C;)alkyl
| straight or branched], —NH, —NOB [B is selected from
hydrogen or (C,—C,)alkyl], O or S; or R“R”aminoxy group,
wherein R“R” is a straight or branched (C,—C,)alkyl
selected from methyl, ethyl, n-propyl, 1-methylethyl,
n-butyl, 1-methylpropyl, or 2-methylpropyl or R“R” is
(CH,),, n=2-6, or —(CH,),W(CH,),— wherein W 1s
selected from —N(C,—C,)alkyl [straight or branched],
—NH, —NOB [B i1s selected from hydrogen or (C,-C;)
alkyl], O or S; (C,—C,)alkylthio group selected from
methylthio, ethylthio, or n-propylthio; C.-arylthio group
selected from phenylthio or substituted phenylthio
(substitution selected from halo, (C,—C;)alkyl, nitro, cyano,
thiol, amino, carboxy, di(C,—C,)alkylamino); (C,—C,)
aralkylthio group such as benzylthio, 1-phenylethylthio or
2-phenylethylthio; a heterocycle group selected from a five
membered aromatic or saturated ring with one N, O, S or Se

heteroatom optionally having a benzo or pyrido ring fused

/
3.

Z. =N, 0O, SorSe

such as pyrrolyl, N-methyl indolyl, indolyl, 2-pyrrolidinyl,
3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, furanyl,
benzoturanyl, tetrahydrothienyl, thienyl, benzothienyl or
selenazolyl, or a five membered aromatic ring with two N,
O, S or Se heteroatoms optionally having a benzo or pyrido

ring fused thereto:
Z! Z!
\
‘ y/ ‘ ya
V4
ZorZ! =N, 0, SorSe

such as mmidazolyl, pyrazolyl, benzimidazolyl, oxazolyl,
benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl, 3-alkyl-
3H-imidazo|4,5-b|pyridyl or pyridylimidazolyl, or a five
membered saturated ring with one or two N, O, S or Se
heteroatoms and an adjacent appended O heteroatom:

O O

A A

(A 1s selected from hydrogen; straight or branched (C,—C,)
alkyl; Cg-aryl; substituted Cc-aryl (substitution selected
from halo,(C,—C,)alkoxy, trihalo(C,—C;)alkyl, nitro, amino,
cyano, (C,—Cj alkoxycarbonyl, (C,—C;)alkylamino or
carboxy); (C,—C,aralkyl group selected from benzyl,
1-phenylethyl, 2-phenylethyl or phenylpropyl)
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such as y-butyrolactam, y-butyrolactone, imidazolidinone
or N-aminoimidazolidinone, or a six membered aromatic
ring with one to three N, O, S or Se heteroatoms such as
pyridyl, pyridazinyl, pyrazinyl, sym-triazinyl, unsym-
triazinyl, pyrimidinyl or (C,—C;)alkylthiopyrnidazinyl, or a
s1Xx membered saturated ring with one or two N, O, S or Se
heteroatoms and an adjacent appended O heteroatom such as
2.3-dioxo-1-piperazinyl, 4-ethyl- 2,3-dioxo-1-piperazinyl,
4-methyl-2,3-dioxo-1-piperazinyl, 4-cyclopropyl- 2-dioxo-
l-piperazinyl, 2-dioxomorpholinyl or
2-dioxothiomorpholinyl; hydroxy group, mercapto group:;
mono- or di- straight or branched (C,—Cj)alkylamino group
selected from methyl, ethyl, n-propyl, 1-methylethyl,
n-butyl, 1-methylpropyl, 2-methylpropyl, 1,1-
dimethylethyl, 2-methylbutyl, 1,1-dimethylpropyl, 2,2-
dimethylpropyl, 3-methylbutyl, n-hexyl, 1-methylpentyl,
1,1-dimethylbutyl, 2,2-dimethylbutyl, 2-methylpentyl, 1,2-
dimethylbutyl, 1,3-dimethylbutyl or 1-methyl-1-ethylpropyl
amino; halo(C,—C;)alkyl group such as bromomethyl,
fluoromethyl, difluoromethyl, trifluoromethyl,
chloromethyl, dichloromethyl, trichloromethyl,
2-fluoroethyl, 2,2-difluoroethyl, 2,2,2-trifluoroethyl,
2-chloroethyl, 2,2-dichloroethyl, 2,2,2-trichloroethyl,
2-bromoethyl or 2-10doethyl; acyl or haloacyl group selected
from acetyl, propionyl, chloroacetyl, trifluoroacetyl,
(C;—Cj)cycloalkylcarbonyl, (C.—C,,)aroyl selected from
benzoyl or naphthoyl, halo substituted (C.—C,,)aroyl such
as pentatluorobenzoyl, 4-chlorobenzoyl, 3-bromobenzoyl or
3.4-difluorobenzoyl, (C,—C,)alkylbenzoyl such as 4-toluoyl,
2-toluoyl or 4-(1-methylethyl)benzoyl, or (heterocycle)
carbonyl, the heterocycle selected from a five membered
aromatic or saturated ring with one N, O, S or Se heteroatom
optionally having a benzo or pyrido ring fused thereto:

. X

Z =N, O, Sor Se

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl,
3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, furanyl,
benzofuranyl, tetrahydrothienyl, thienyl, benzothienyl or
selenazolyl, or a five membered aromatic ring with two N,
O, S or Se heteroatoms optionally having a benzo or pyrido
ring fused thereto:

N2, \,..--—'Zl\
> - 1
~7 A~

ZorZ!'=N, 0, S or Se

such as mmidazolyl, pyrazolyl, benzimidazolyl, oxazolyl,
benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl, 3-alkyl-
3H-imidazo|4,5-b [pyridyl or pyridylimidazolyl, or a five
membered saturated ring with one or two N, O, S or Se
heteroatoms and an adjacent appended O heteroatom:
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A A

(A 1s selected from hydrogen; straight or branched (C,—C,)
alkyl; Cgs-aryl; substituted Cg-aryl (substitution selected
from halo, (C,—C,)alkoxy, trihalo(C,—C;)alkyl, nitro,
amino, cyano, (C,—C,)alkoxycarbonyl, (C,—C,)alkylamino
or carboxy); (C,—Cy)aralkyl group selected from benzyl,
1-phenylethyl, 2-phenylethyl or phenylpropyl)

such as y-butyrolactam, y-butyrolactone, imidazolidinone
or N-aminoimidazolidinone, or a six membered aromatic
ring with one to three N, O, S or Se heteroatoms such as
pyridyl, pyridazinyl, pyrazinyl, sym-triazinyl, unsym-
triazinyl, pyrimidinyl or (C,—C;)alkylthiopyridazinyl, or a
s1Xx membered saturated ring with one or two N, O, S or Se
heteroatoms and an adjacent appended O heteroatom such as
2,3-dioxo-1-piperazinyl, 4-ethyl-2,3-dioxo-1-piperazinyl,
4-methyl-2,3-dioxo-1-piperazinyl, 4-cyclopropyl- 2-dioxo-
l-piperazinyl, 2-dioxomorpholinyl or
2-dioxothiomorpholinyl; (C,—C,)alkoxycarbonyl group
selected from methoxycarbonyl, ethoxycarbonyl, straight or
branched propoxycarbonyl, allyloxycarbonyl or straight or
branched butoxycarbonyl; R> is selected from hydrogen;
straight or branched (C,—C;)alkyl group selected from
methyl, ethyl, n-propyl or 1-methylethyl, (C.—C,,)aryl
group selected from phenyl, a-naphthyl or B-naphthyl;
(C,—Cy)aralkyl group such as benzyl, 1-phenylethyl,

1 -phenylethyl or phenylpropyl; a heterocycle group selected
from a five membered aromatic or saturated ring with one N,

O, S or Se heteroatom optionally having a benzo or pyrido
ring fused thereto:

0O

Z =N, O, SordSe

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl,
3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, furanyl,
benzoturanyl, tetrahydrothienyl, thienyl, benzothienyl or
selenazolyl, or a five membered aromatic ring with two N,
O, S or Se heteroatoms optionally having a benzo or pyrido

ring fused thereto:
Zl
)
Z

Z orZ!

Zl
[ )
/

=N, O, S or Se

such as 1midazolyl, pyrazolyl, benzimidazolyl, oxazolyl,
benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl, 3-alkyl-
3H-imidazo|4,5-b|pyridyl or pyridylimidazolyl, or a five
membered saturated ring with one or two N, O, S or Se
heteroatoms and an adjacent appended O heteroatom:
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A A

(A 1s selected from hydrogen; straight or branched (C,—C,)
alkyl; Cgs-aryl; substituted Cc-aryl (substitution selected
from halo, (C,—C,)alkoxy, trihalo(C,—C,)alkyl, nitro,
amino, cyano, (C,—C,)alkoxycarbonyl, (C,—C;)alkylamino
or carboxy); (C—Cy)aralkyl group selected from benzyl,
1-phenylethyl, 2-phenylethyl or phenylpropyl)

such as y-butyrolactam, y-butyrolactone, imidazolidinone
or N-aminoimidazolidinone, or a six membered aromatic
ring with one to three N, O, S or Se heteroatoms such as
pyridyl, pyridazinyl, pyrazinyl, sym-triazinyl, unsym-
triazinyl, pyrimidinyl or (C,—C;)alkylthiopyrnidazinyl, or a
s1x membered saturated ring with one or two N, O, S or Se
heteroatoms and an adjacent appended O heteroatom such as
2,3-d1oxo-1-piperazinyl, 4-ethyl-2,3-dioxo-1-piperazinyl,
4-methyl-2,3-dioxo-1-piperazinyl, 4-cyclopropyl- 2-dioxo-
l-piperazinyl, 2-dioxomorpholinyl,
2-dioxothiomorpholinyl; or —(CH,), COOR’ where n=0-4
and R’ is selected from hydrogen; straight or branched
(C,—C,)alkyl group selected from methyl, ethyl, n-propyl or
1 -methylethyl; or (C.—C, )aryl group selected from phenyl,
a-naphthyl, B-naphthyl; R® is selected from hydrogen;
straight or branched (C,—C,)alkyl group selected from
methyl, ethyl, n-propyl or 1-methylethyl; (C.—C,,)aryl
group selected from phenyl, a-naphthyl or p-naphthyl;
(C,—Cy)aralkyl group such as benzyl, 1-phenylethyl,
2-phenylethyl or phenylpropyl; a heterocycle group selected
from a five membered aromatic or saturated ring with one N,
O, S or Se heteroatom optionally having a benzo or pyrido
ring fused thereto:

-0

Z. =N, O, Sor Se

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl,
3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, furanyl,
benzoturanyl, tetrahydrothienyl, thienyl, benzothienyl or
selenazolyl, or a five membered aromatic ring with two N,
O, S or Se heteroatoms optionally having a benzo or pyrido
ring fused thereto:

YA zl\

[ ) I,

/\Z/> /
ZorZ!'=N, 0, S or Se

such as mmidazolyl, pyrazolyl, benzimidazolyl, oxazolyl,
benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl, 3-alkyl-
3H-imidazo|4,5-b [pyridyl or pyridylimidazolyl, or a five
membered saturated ring with one or two N, O, S or Se
heteroatoms and an adjacent appended O heteroatom:
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A A

(A 1s selected from hydrogen; straight or branched (C,—C,)
alkyl; Cg-aryl; substituted Cc-aryl (substitution selected
from halo,(C,—C,)alkoxy, trihalo(C,—C;)alkyl, nitro, amino,
cyano, (C,—C,)alkoxycarbonyl, (C,—C;)alkylamino or
carboxy); (C.—Cy)aralkyl group selected from benzyl,
1-phenylethyl, 2-phenylethyl or phenylpropyl)

such as y-butyrolactam, y-butyrolactone, imidazolidinone
or N-aminoimidazolidinone, or a six membered aromatic
ring with one to three N, O, S or Se heteroatoms such as
pyridyl, pyridazinyl, pyrazinyl, sym-triazinyl, unsym-
triazinyl, pyrimidinyl or (C,—C;)alkylthiopyridazinyl, or a
s1x membered saturated ring with one or two N, O, S or Se
heteroatoms and an adjacent appended O heteroatom such as
2,3-d1oxo-1-piperazinyl, 4-ethyl-2,3-dioxo-1-piperazinyl,
4-methyl-2,3-dioxo-1-piperazinyl, 4-cyclopropyl- 2-dioxo-
l-piperazinyl, 2-dioxomorpholinyl,
2-dioxothiomorpholinyl; or —(CH.,), COOR’ where n=0—4
and R’ is selected from hydrogen; straight or branched
(C,—Cy)alkyl selected from methyl, ethyl, n-propyl or
1-methylethyl; or (C,—C,,)aryl selected from phenyl,
a-naphthyl or B-naphthyl; with the proviso that R> and R°
cannot both be hydrogen; or R and R° taken together are
—(CH,),W(CH,),—, wherein W 1s selected from (CH,),
and n=0-1, —NH, —N(C,—-C,)alkyl [ straight or branched],
—N(C,—C,)alkoxy, oxygen, sulfur or substituted congeners
selected from (L or D)proline, ethyl(L or D)prolinate,
morpholine, pyrrolidine or piperidine; and the pharmaco-
logically acceptable organic and inorganic salts or metal
complexes.

Preferred compounds are compounds according to the

above formula III and IV 1 which Y 1s NO,; R 1s selected
from R,(CH,),CO— or R*(CH,), SO,—; and when R=R*
(CH,),CO— and n=0, R* is selected from hydrogen; amino;
monosubstituted amino selected from straight or branched
(C,—Cyalkylamino, cyclopropylamino, cyclobutylamino,
benzylamino or phenylamino; disubstituted amino selected
from dimethylamino, diethylamino, ethyl(1-methylethyl)
amino, monomethylbenzylamino, piperidinyl, morpholinyl,
1-1imidazolyl, 1-pyrrolyl, 1-(1,2,3-triazolyl) or 4-(1,2,4-
triazolyl); straight or branched (C,—C,)alkyl group selected
from methyl, ethyl, n-propyl or 1-methylethyl; (C,—C)
cycloalkyl group selected from cyclopropyl, cyclobutyl,
cyclopentyl or cyclohexyl; substituted (C,—C,)cycloalkyl
group (substitution selected from (C,—C;)alkyl, cyano,
amino or (C,—Cjlacyl); (C.—C,)aryl group selected from
phenyl, a-naphthyl or p-naphthyl; substituted (C.—C,,)aryl
group (substitution selected from halo, (C,—C,)alkoxy,
trithalo(C,—C;)alkyl, nitro, amino, cyano, (C,—C,)
alkoxycarbonyl, (C,—C,)alkylamino or carboxy); a-amino
(C,—C,)alkyl group selected from aminomethyl,
a-aminoethyl, p-aminopropyl or a-aminobutyl; carboxy
(C,—C )alkylamino group selected from aminoacetic acid,
a-aminobutyric acid or a-aminopropionic acid and their
optical 1somers; (C,—C,)aralkylamino group such as phe-
nylglycyl; (C,—C,)alkoxycarbonylamino substituted
(C,—C,alkyl group, substitution selected from phenyl or
p-hydroxyphenyl; a-hydroxy(C,—C,)alkyl group selected
from hydroxymethyl, a-hydroxyethyl or a-hydroxy-1-
methylethyl or a-hydroxypropyl; halo(C,—C;)alkyl group
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such as bromomethyl, fluoromethyl, difluoromethyl,
trifluoromethyl, chloromethyl, dichloromethyl,
trichloromethyl, 2-fluoroethyl, 2,2-difluoroethyl, 2,2,2-
tritfluoroethyl, 2-bromoethyl or 2-iodoethyl; a heterocycle
group selected from a five membered aromatic or saturated
ring with one N, O, S or Se heteroatom optionally having a

benzo or pyrido ring fused thereto:

/
B-0

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl,
3-pyrrolidinyl, 2-pyrrolidinyl, tetrahydrofuranyl, furanyl,
benzofuranyl, tetrahydrothienyl, thienyl, benzothienyl or
selenazolyl, or a five membered aromatic ring with two N,
O, S or Se heteroatoms optionally having a benzo or pyrido
ring fused thereto:

7! 7!
\
‘ /2. ‘ /Z
7
ZorZ!'=N, 0, S or Se

such as mmidazolyl, pyrazolyl, benzimidazolyl, oxazolyl,
benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl, 3-alkyl-
3H-imidazo|4,5-b [pyridyl or pyridylimidazolyl, or a five
membered saturated ring with one or two N, O, S or Se
heteroatoms and an adjacent appended O heteroatom:

SCP SN

A A

(A 1s selected from hydrogen; straight or branched (C,—C,)
alkyl; Cs-aryl; substituted Cg-aryl (substitution selected
from halo,(C,—C, )alkoxy, trihalo(C,—C,)alkyl, nitro, amino,
cyano, (C,—C,)-alkoxycarbonyl, (C,—C;)alkylamino or
carboxy); (C,—C,)-aralkyl group selected from benzyl,
1-phenylethyl, 2-phenylethyl or phenylpropyl)

such as y-butyrolactam, y-butyrolactone, imidazolidinone
or N-aminoimidazolidinone, or a six membered aromatic
ring with one to three N, O, S or Se heteroatoms such as
pyridyl, pyridazinyl, pyrazinyl, sym-triazinyl, unsym-
triazinyl, pyrimidinyl or (C,—C;)alkylthiopyrnidazinyl, or a
s1x membered saturated ring with one or two N, O, S or Se
heteroatoms and an adjacent appended O heteroatom such as
2,3-d1oxo-1-piperazinyl, 4-ethyl-2,3-dioxo-1-piperazinyl,
4-methyl-2,3-dioxo-1-piperazinyl, 4-cyclopropyl-2-dioxo-
l-piperazinyl, 2-dioxomorpholinyl or
2-dioxothiomorpholinyl; acyl or haloacyl group selected
from acetyl, propionyl, chloroacetyl, trifluoroacetyl,
(C,—Cy)cycloalkylcarbonyl such as cyclopropylcarbonyl,
cyclobutylcarbonyl, <cyclopentylcarbonyl,
cyclohexylcarbonyl, (2,3-dimethylcyclopropyl)carbonyl,
(1,2-dimethylcyclopropyl)carbonyl, (2-ethylcyclopropyl)
carbonyl, (2-methylcyclopentyl)carbonyl or
(3-ethylcyclobutyl)carbonyl, (C.—C,,)aroyl selected from
benzoyl or naphthoyl, halo substituted (C.—C,)aroyl such
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as pentafluorobenzoyl, 4-chlorobenzoyl, 3-bromobenzoyl or
3.,4-difluorobenzoyl, (C,—C,)alkylbenzoyl such as 4-toluoyl,
2-methyltoluoyl or 4-(1-methylethyl)benzoyl, or
(heterocycle)carbonyl, the heterocycle selected from a five
membered aromatic or saturated ring with one N, O, S or Se

heteroatom optionally having a benzo or pyrido ring fused

/
N

Z =N, O, SordSe

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl,
3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, furanyl,
benzofuranyl, tetrahydrothienyl, thienyl, benzothienyl or
selenazolyl, or a five membered aromatic ring with two N,
O, S or Se heteroatoms optionally having a benzo or pyrido
ring fused thereto:

Zl Zl
> \
or 7
‘ Z/ ‘ /

ZorZ! =N, 0O, SorSe

such as mmidazolyl, pyrazolyl, benzimidazolyl, oxazolyl,
benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl, 3-alkyl-
3H-imidazo| 4,5-b|pyridyl or pyridylimidazolyl, or a five
membered saturated ring with one or two N, O, S or Se
heteroatoms and an adjacent appended O heteroatom:

O O

A A

(A 1s selected from hydrogen; straight or branched (C,—C,)
alkyl; Cs-aryl; substituted Cg-aryl (substitution selected
from halo,(C,—C, )alkoxy, trihalo(C,—C,)alkyl, nitro, amino,
cyano, (C,—C,)-alkoxycarbonyl, (C,—C;)alkylamino or
carboxy); (C,—C,)aralkyl group selected from benzyl,
1-phenylethyl, 2-phenylethyl or phenylpropyl)

such as y-butyrolactam, y-butyrolactone, imidazolidinone
or N-aminoimidazolidinone, or a six membered aromatic
ring with one to three N, O, S or Se heteroatoms such as
pyridyl, pyridazinyl, pyrazinyl, sym-triazinyl, unsym-
triazinyl, pyrimidinyl, or (C,—C;)alkylthiopyridazinyl, or a
s1x membered saturated ring with one or two N, O, S or Se
heteroatoms and an adjacent appended O heteroatom such as
2,3-d1oxo-1-piperazinyl, 4-ethyl-2,3-dioxo-1-piperazinyl,
4-methyl-2,3-dioxo-1-piperazinyl, 4-cyclopropyl-2-dioxo-
l-piperazinyl, 2-dioxomorpholinyl or
2-dioxothiomorpholinyl; (C,—C,)alkoxycarbonyl group
selected from methoxycarbonyl, ethoxycarbonyl, straight or
branched propoxylcarbonyl, straight or branched butoxycar-
bonyl or allyloxycarbonyl; vinyl or substituted vinyl group
| substitution selected from (C,—C;)alkyl group, halogen,
(C—C,aryl group selected from phenyl, o-naphthyl,
B-naphthyl, substituted (C.—C,,)aryl group (substitution
selected from halo, (C,—C,)alkoxy, trithalo(C,—C,)alkyl,
nitro, amino, cyano, (C,—C,)alkoxycarbonyl, (C,—C,)
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alkylamino or carboxy), halo(C,—C;)alkyl group such as
bromomethyl, fluoromethyl, difluoromethyl,

trifluoromethyl, chloromethyl, dichloromethyl,
trichloromethyl, 2-fluoroethyl, 2,2-difluoroethyl, 2,2,2-
trifluoroethyl, 2-bromoethyl or 2-1odoethyl, a heterocycle
group selected from a five membered aromatic or saturated
ring with one N, O, S or Se heteroatom optionally having a
benzo or pyrido ring fused thereto:

. X

Z =N, O, Sor Se

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl,
3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, furanyl,
benzoturanyl, tetrahydrothienyl, thienyl, benzothienyl or
selenazolyl]; (C,-C,)alkoxy group such as allyloxy,
methoxy, ethoxy, n-propoxy, n-butoxy or tert-butoxy;
Cq-aryloxy group selected from phenoxy or substituted
phenoxy (substitution selected from halo, (C,—C,)alkyl,
nitro, cyano, thiol, amino, carboxy, di(C,—C,)alkylamino);
(C,—C,,)aralkyloxy group such as benzyloxy,
1-phenylethyloxy or 2-phenylethyloxy; vinyloxy or substi-
tuted vinyloxy group (substitution selected from (C,—C,)
alkyl, cyano, carboxy, or (C,—C,,)aryl selected from phenyl,
a-naphthyl or f-naphthyl); R*R”amino(C,—C,)alkoxy
group, wherein R°R” is a straight or branched (C,—C,)alkyl
selected from methyl, ethyl, n-propyl, 1-methylethyl,
n-butyl, 1-methylpropyl, or 2-methylpropyl or R“R” is
(CH,),, n=2-6, or —(CH,),W(CH,),— wherein W 1s
selected from —N(C,—C;)alkyl [straight or branched],
—NH, —NOB [B 1s selected from hydrogen or (C,—C;)
alkyl], O or S; or R“R”aminoxy group, wherein is a straight
or branched (C,—C,)alkyl selected from methyl, ethyl,
n-propyl, 1-methylethyl, n-butyl, 1-methylpropyl, or
2-methylpropyl or R°R” is (CH,),, n=2-6, or —(CH,), W
(CH,),— wherein W 1s selected from —N(C,—C;)alkyl
| straight or branched], —NH, —NOB |B is selected from
hydrogen or (C,—C,)alkyl], O or S; and when R=R*(CH,),
CO— and n=1-4, R* is selected from hydrogen; (C,—C-)
alkyl group selected from methyl, ethyl, n-propyl or
1 -methylethyl; amino; monosubstituted amino selected from
straight or branched (C,—C)alkylamino, cyclopropylamino,
cyclobutylamino, benzylamino or phenylamino; disubsti-
tuted amino selected from dimethylamino, diethylamino,
cthyl(1-methylethyl)amino, monomethylbenzylamino,
piperidinyl, morpholinyl, 1-imidazolyl, 1-pyrrolyl, 1-(1,2,3-
triazolyl) or 4-(1,2.,4-tnazolyl); (C.—C,,)aryl group selected
from phenyl, a-naphthyl or p-naphthyl; substituted
(C—C,g)aryl group (substitution selected from halo,
(C,—C alkoxy, trihalo(C,—C,)alkyl, nitro, amino, cyano,
(C,—C,)alkoxycarbonyl, (C,—C,)alkylamino or carboxy);
acyloxy or haloacyloxy group, selected from acetyl,
propionyl, chloroacetyl, trichloroacetyl, (C,-Cj)
cycloalkylcarbonyl, (C.—C,,)aroyl selected from benzoyl or
naphthoyl, halo substituted (C.—C,,)aroyl such as
pentatluorobenzoyl, 4-chlorobenzoyl, 3-bromobenzoyl or
3.4-difluorobenzoyl, (C,—C,)alkylbenzoyl such as 4-toluoyl,
2-toluoyl, 4-(1-methylethyl)benzoyl or (heterocycle)
carbonyl, the heterocycle selected from a five membered
aromatic or saturated ring with one N, O, S or Se heteroatom
opionally having a benzo or pyndo ring fused thereto:
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/
-3

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl,
3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, furanyl,
benzoturanyl, tetrahydrothienyl, thienyl, benzothienyl or
selenazolyl, or a five membered aromatic ring with two N,
O, S or Se heteroatoms optionally having a benzo or pyrido

ring fused thereto:
Z! Z!
\
‘ y/ ‘ ya
V4
ZorZ!'=N, O, SorSe

such as 1midazolyl, pyrazolyl, benzimidazolyl, oxazolyl,
benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl, 3-alkyl-
3H-imidazo[4,5-blpyridyl or pyridylimidazolyl, or a five
membered saturated ring with one or two N, O, S or Se
heteroatoms and an adjacent appended O heteroatom:

SNCPSN

A A

(A 1s selected from hydrogen; straight or branched (C,—C,)
alkyl; Cgs-aryl; substituted Cg-aryl (substitution selected
trom halo,(C,—C,)alkoxy, trihalo(C,—C,)alkyl, nitro, amino,
cyano, (C,—C,)alkoxycarbonyl, (C,—C,)alkylamino or
carboxy); (C,—C,aralkyl group selected from benzyl,
1-phenylethyl, 2-phenylethyl or phenylpropyl)

such as y-butyrolactam, y-butyrolactone, imidazolidinone
or N-aminoimidazolidinone, or a six membered aromatic
ring with one to three N, O, S or Se heteroatoms such as
pyridyl, pyridazinyl, pyrazinyl, sym-triazinyl, unsym-
triazinyl, pyrimidinyl or (C,—C;)alkylthiopyridazinyl, or a
s1x membered saturated ring with one or two N, O, S or Se
heteroatoms and an adjacent appended O heteroatom such as
2,3-d1oxo-1-piperazinyl, 4-ethyl-2,3-dioxo-1-piperazinyl,
4-methyl-2,3-dioxo-1-piperazinyl, 4-cyclopropyl-2-dioxo-
l-piperazinyl, 2-dioxomorpholinyl or
2-dioxothiomorpholinyl; (C,—C,)alkoxy group such as
allyloxy, methoxy, ethoxy, n-propoxy, n-butoxy or tert-
butoxy; R“R”amino(C,—C,)alkoxy group, wherein R“R” is a
straight or branched (C,—C,)alkyl selected from methyl,
cthyl, n-propyl, 1-methylethyl, n-butyl, 1-methylpropyl, or
2-methylpropyl or R“R” is (CH,),, n=2—6, or —(CH,), W
(CH,),— wherein W 1s selected from —N(C,—C;)alkyl
| straight or branched], —NH, —NOB [B 1s selected from
hydrogen or (C,—C5)alkyl], O or S; or R“R”aminoxy group,
wherein 1s a straight or branched (C,—C, )alkyl selected from
methyl, ethyl, n-propyl, 1-methylethyl, n-butyl,
1-methylpropyl, or 2-methylpropyl or R“R” is (CH,),.
n=2-6, or —(CH,),W—(CH,),— wherein W 1s selected
from —N(C,-C;)alkyl [straight or branched]|, —NH,
—NOB [B is selected from hydrogen or (C,—C,)alkyl], O or

S; Cq-aryloxy group selected from phenoxy or substituted

10

15

20

25

30

35

40

45

50

55

60

65

06

phenoxy (substitution selected from halo, (C,—C,)alkyl,
nitro, cyano, thiol, amino, carboxy, di(C,—C,)alkylamino);
(C,—C;)alkylthio group selected from methylthio, ethylthio,
propylthio or allylthio; C,-arylthio group selected from
phenylthio or substituted phenylthio (substitution selected
from halo, (C,—C )alkyl, nitro, cyano, thiol, amino, carboxy,
di(C,—C;)alkylamino); C.-arylsulionyl group selected from
phenylsulfonyl or substituted phenylsulfonyl (substitution
selected from halo, (C,—C,)alkoxy, trihalo(C,—C,)alkyl,
nitro, amino, cyano, (C,—C,)alkoxycarbonyl, (C,—C,)
alkylamino or carboxy); a heterocycle group selected from
a five membered aromatic or saturated ring with one N, O,
S or Se heteroatom optionally having a benzo or pyrido ring

/
3.

Z. =N, O, SorSe

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl,
3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, furanyl,
benzoturanyl, tetrahydrothienyl, thienyl, benzothienyl or
selenazolyl, or a five membered aromatic ring with two N,
O, S or Se heteroatoms optionally having a benzo or pyrido
ring fused thereto:

YA 7!
\
‘ /2. ‘ /Z
7
ZorZ!'=N,0,S orSe

such as mmidazolyl, pyrazolyl, benzimidazolyl, oxazolyl,
benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl, 3-alkyl-
3H-imidazo[4,5-b |pyridyl or pyridylimidazolyl, or a five
membered saturated ring with one or two N, O, S or Se
heteroatoms and an adjacent appended O heteroatom:

OO

O

A A

(A 1s selected from hydrogen; straight or branched (C,—C,)
alkyl; Cgs-aryl; substituted Cg-aryl (substitution selected
from halo,(C,—C,)alkoxy, trihalo(C,—C,)alkyl, nitro, amino,
cyano, (C,—C,)-alkoxycarbonyl, (C,—C;)alkylamino or
carboxy); (C,—Cy)-aralkyl group selected from benzyl,
1-phenylethyl, 2-phenylethyl or phenylpropyl)

such as y-butyrolactam, y-butyrolactone, imidazolidinone
or N-aminoimidazolidinone, or a six membered aromatic
ring with one to three N, O, S or Se heteroatoms such as
pyridyl, pyridazinyl, pyrazinyl, sym-triazinyl, unsym-
triazinyl, pyrnmidinyl or (C,—C;)alkylthiopyridazinyl, or a
s1x membered saturated ring with one or two N, O, S or Se
heteroatoms and an adjacent appended O heteroatom such as
2,3-d1oxo-1-piperazinyl, 4-ethyl-2,3-dioxo-1-piperazinyl,
4-methyl-2,3-dioxo-1-piperazinyl, 4-cyclopropyl-2-dioxo-
l-piperazinyl, 2-dioxomorpholinyl or
2-dioxothiomorpholinyl; hydroxy group; a-hydroxy
(C,—Cy)alkyl group selected from hydroxymethyl,
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a.-hydroxyethyl or a-hydroxy-1-methylethyl or
o.-hydroxypropyl; halo(C,-C,)alkyl group such as
bromomethyl, fluoromethyl, difluoromethyl,
trifluoromethyl, chloromethyl, dichloromethyl,
trichloromethyl, 2-fluoroethyl, 2,2-difluoroethyl, 2,2,2-
tritfluoromethyl, 2-bromoethyl or 2-10doethyl; acyl or haloa-
cyl group selected from acetyl, propionyl, chloroacetyl,
tritfluoroacetyl, (C,—Cy)cycloalkylcarbonyl, (C.C,,)aroyl
selected from benzoyl or naphthoyl, halo substituted
(C—C,)aroyl such as pentatluorobenzoyl, 4-chlorobenzoyl,
3-bromobenzoyl or 3,4-difluorobenzoyl, (C,-C,)
alkylbenzoyl such as 4-toluoyl, 2-toluoyl, or 4-(1-
methylethyl)benzoyl, or (heterocycle)carbonyl, the hetero-
cycle selected from a five membered aromatic or saturated
ring with one N, O, S or Se heteroatom optionally having a
benzo or pyrido ring fused thereto:

O-

/. =N, O, SordSe

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl,
3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, furanyl,
benzoturanyl, tetrahydrothienyl, thienyl, benzothienyl or
selenazolyl, or a five membered aromatic ring with two N,
O, S or Se heteroatoms optionally having a benzo or pyrido
ring fused thereto:

A VA
> \
or Z
‘ Z/ ‘ Y

ZorZ! =N, 0O, SorSe

such as 1midazolyl, pyrazolyl, benzimidazolyl, oxazolyl,
benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl, 3-alkyl-
3H-imidazo[4,5-blpyridyl or pyridylimidazolyl, or a five
membered saturated ring with one or two N, O, S or Se
heteroatoms and an adjacent appended O heteroatom:

O O

A A

(A 1s selected from hydrogen; straight or branched (C,—C,)
alkyl; Cgs-aryl; substituted Cc-aryl (substitution selected
tfrom halo, (C,—C,)alkoxy, trithalo(C,—C,)alkyl, nitro,
amino, cyano, (C,—C,)alkoxycarbonyl, (C,—C;)alkylamino
or carboxy); (C,—Cy)aralkyl group selected from benzyl,
1-phenylethyl, 2-phenylethyl or phenylpropyl) such as
v-butyrolactam, vy-butyrolactone, imidazolidinone or
N-aminoimidazolidinone, or a s1x membered aromatic ring
with one to three N, O, S or Se heteroatoms such as pyridyl,
pyridazinyl, pyrazinyl, sym-triazinyl, unsym-triazinyl, pyri-
midinyl or (C,—C;)alkylthiopyrnidazinyl, or a s1ix membered
saturated ring with one or two N, O, S or Se heteroatoms and
an adjacent appended O heteroatom such as 2,3-dioxo-1-
piperazinyl, 4-ethyl-2,3-dioxo-1-piperazinyl, 4-methyl-2,3-
dioxo-1-piperazinyl, 4-cyclopropyl-2-dioxo-1-piperazinyl,
2-dioxomorpholinyl or 2-dioxothiomorpholinyl; (C,—C,)
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alkoxycarbonylamino group selected from tert-
butoxycarbonylamino, allyloxycarbonylamino,
methoxycarbonylamino, ethoxycarbonylamino or propoxy-

carbonylamino; and when R=R* (CH,),SO,— and n=0,
R* is selected from amino; monosubstituted amino selected
from as straight or branched (C,—Cj)alkylamino,
cyclopropylamino, cyclobutylamino, benzylamino or phe-
nylamino; disubstituted amino selected {from
dimethylamino, diethylamino, ethyl(1-methylethyl)amino,
monomethylbenzylamino, piperidinyl, morpholinyl,
1-imidazolyl, 1-pyrrolyl, 1-(1,2,3-triazolyl) or 4-(1,2,4-
triazolyl); straight or branched (C,—C;)alkyl group selected
from methyl, ethyl, n-propyl or 1-methylethyl; (C.—C, ,)aryl
group selected from phenyl, a-naphthyl or {-naphthyl;
substituted (C.—C,,)aryl group (substitution selected from
halo, (C,—C,)alkoxy, trihalo(C,—C;)alkyl, nitro, amaino,
cyano, (C,—Cj alkoxycarbonyl, (C,—C;)alkylamino or
carboxy); a heterocycle group selected from a five mem-
bered aromatic or saturated ring with one N, O, S or Se
heteroatom optionally having a benzo or pyrido ring fused

/
3

Z =N, O, SorSe

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl,
3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, furanyl,
benzofuranyl, tetrahydrothienyl, thienyl, benzothienyl or
selenazolyl, or a five membered aromatic ring with two N,
O, S or Se heteroatoms optionally having a benzo or pyrido
ring fused thereto:

7! 7!
\
‘ /2. ‘ /Z
7
ZorZ!'=N, 0, S or Se

such as mmidazolyl, pyrazolyl, benzimidazolyl, oxazolyl,
benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl, 3-alkyl-
3H-imidazo|4,5-b [pyridyl or pyridylimidazolyl, or a five
membered saturated ring with one or two N, O, S or Se
heteroatoms and an adjacent appended O heteroatom:

SNCPSN

A A

(A 1s selected from hydrogen; straight or branched (C,—C,)
alkyl; Cs-aryl; substituted Cg-aryl (substitution selected
from halo,(C,—C, )alkoxy, trihalo(C,—C,)alkyl, nitro, amino,
cyano, (C,—C,)alkoxycarbonyl, (C,—C;)alkylamino or
carboxy); (C,—C,aralkyl group selected from benzyl,
1-phenylethyl, 2-phenylethyl or phenylpropyl)

such as y-butyrolactam, y-butyrolactone, imidazolidinone
or N-aminoimidazolidinone, or a six membered aromatic
ring with one to three N, O, S or Se heteroatoms such as
pyridyl, pyridazinyl, pyrazinyl, sym-triazinyl, unsym-
triazinyl, pyrimidinyl or (C,—C;)alkylthiopyrnidazinyl, or a
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s1Xx membered saturated ring with one or two N, O, S or Se
heteroatoms and an adjacent appended O heteroatom such as
2,3-dioxo-1-piperazinyl, 4-ethyl-2,3-dioxo-1-piperazinyl,
4-methyl-2,3-dioxo-1-piperazinyl, 4-cyclopropyl-2-dioxo-
l-piperazinyl, 2-dioxomorpholinyl or
2-dioxothiomorpholinyl; and when R=R*(CH,) SO,—
and n=1-4, R* is selected from hydrogen; amino; mono-
substituted amino selected from straight or branched
(C,—Cyalkylamino, cyclopropylamino, cyclobutylamino,
benzylamino or phenylamino; disubstituted amino selected
from dimethylamino, diethylamino, ethyl(1-methylethyl)
amino, monomethylbenzylamino, piperidinyl, morpholinyl,
1-1imidazolyl, 1-pyrrolyl, 1-(1,2,3-triazolyl) or 4-(1,2,4-
triazolyl); straight or branched (C,—C,)alkyl group selected
from methyl, ethyl, n-propyl or 1-methylethyl; (C—C,,)aryl
group selected from phenyl, a-naphthyl or B-naphthyl;
substituted (C,—C,,)aryl group (substitution selected from
halo, (C,—C,)alkoxy, trihalo(C,—C;)alkyl, nitro, amino,
cyano, (C,—C,)alkoxycarbonyl, (C,—C;)alkylamino or
carboxy); (C,—C,)alkoxy group such as allyloxy, methoxy,
cthoxy, n-propoxy, n-butoxy, 1so-butoxy or tert-butoxy:;
Cq-aryloxy group selected from phenoxy or substituted
phenoxy (substitution selected from halo, (C,—C,)alkyl,
nitro cyano, thiol, amino, carboxy, di(C,—C,)alkylamino;
(C,-C,,)aralkyloxy group such as benzyloxy,
l-phenylethyloxy or 2-phenylethyloxy; (C,-C,)
carboxyalkyl group; R” is selected from hydrogen; straight
or branched (C,—C,)alkyl group selected from methyl, ethyl,
n-propyl or 1-methylethyl; (C.—C,,)aryl group selected
from phenyl, a-naphthyl or [-naphthyl; (C,—C,)aralkyl
group such as benzyl, 1-phenylethyl, 2-phenylethyl or phe-
nylpropyl; a heterocycle group selected from a five mem-

bered aromatic or saturated ring with one N, O, S or Se
heteroatom optionally having a benzo or pyrido ring fused

/
-3

Z. =N, 0O, SorSe

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl,
3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, furanyl,
benzofuranyl, tetrahydrothienyl, thienyl, benzothienyl or
selenazolyl, or a five membered aromatic ring with two N,
O, S or Se heteroatoms optionally having a benzo or pyrido
ring fused thereto:

\.--"""Zl

Lz/> or

~

Zl
[ -
/

ZorZ! =N, 0, SorSe

such as 1midazolyl, pyrazolyl, benzimidazolyl, oxazolyl,
benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl, 3-alkyl-
3H-imidazo|4,5-b|pyridyl or pyridylimidazolyl, or a five
membered saturated ring with one or two N, O, S or Se
heteroatoms and an adjacent appended O heteroatom:
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O O

A A

(A 1s selected from hydrogen; straight or branched (C,—C,)
alkyl; Cgs-aryl; substituted Cc-aryl (substitution selected
from halo, (C,—C,)alkoxy, trihalo(C,—C,)alkyl, nitro,
amino, cyano, (C,—C,)alkoxycarbonyl, (C,—C;)alkylamino
or carboxy); (C—Cy)aralkyl group selected from benzyl,
1-phenylethyl, 2-phenylethyl or phenylpropyl)

such as y-butyrolactam, y-butyrolactone, imidazolidinone
or N-aminoimidazolidinone, or a six membered aromatic
ring with one to three N, O, S or Se heteroatoms such as
pyridyl, pyridazinyl, pyrazinyl, sym-triazinyl, unsym-
triazinyl, pyrimidinyl or (C,—C;)alkylthiopyrnidazinyl, or a
s1x membered saturated ring with one or two N, O, S or Se
heteroatoms and an adjacent appended O heteroatom such as
2,3-d1oxo-1-piperazinyl, 4-ethyl-2,3-dioxo-1-piperazinyl,
4-methyl-2,3-dioxo-1-piperazinyl, 4-cyclopropyl-2-dioxo-
l-piperazinyl, 2-dioxomorpholinyl,
2-dioxothiomorpholinyl; or —(CH,), COOR’ where n=0-4
and R’ is selected from hydrogen; straight or branched
(C,—C,)alkyl group selected from methyl, ethyl, n-propyl or
1 -methylethyl; or (C.—C, )aryl group selected from phenyl,
a.-naphthyl or 3-naphthyl;

R° is selected from hydrogen; straight or branched
(C,—C5)alkyl group selected from methyl, ethyl, n-propyvl or
1-methylethyl; (C.C,,)aryl group selected from phenyl,
o.-naphthyl or B-naphthyl; (C,—C,)aralkyl group such as
benzyl, 1-phenylethyl, 2-phenylethyl or phenylpropyl; a
heterocycle group selected from a five membered aromatic
or saturated ring with one N, O, S or Se heteroatom
optionally having a benzo or pyrido ring fused thereto:

0O

Z =N, O, Sor Se

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl,
3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, furanyl,
benzofuranyl, tetrahydrothienyl, thienyl, benzothienyl or
selenazolyl, or a five membered aromatic ring with two N,
O, S or Se heteroatoms optionally having a benzo or pyrido
ring fused thereto:

N \,.———--'Zl\

7,
/‘\Z/> or /‘\/Z

ZorZ!'=N,0, S or Se

such as 1midazolyl, pyrazolyl, benzimidazolyl, oxazolyl,
benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl, 3-alkyl-
3H-imidazo|4,5-b [pyridyl or pyridylimidazolyl, or a five
membered saturated ring with one or two N, O, S or Se
heteroatoms and an adjacent appended O heteroatom:
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OO

A A

(A 1s selected from hydrogen; straight or branched (C,—C,)
alkyl; Cg-aryl; substituted Cc-aryl (substitution selected
from halo, (C,—C,)alkoxy, trihalo(C,—C;)alkyl, nitro,
amino, cyano, (C,—C )alkoxycarbonyl, (C,—C;)alkylamino
or carboxy); (C—C,)aralkyl group selected from benzyl,
1-phenylethyl, 2-phenylethyl or phenylpropyl)

such as y-butyrolactam, y-butyrolactone, imidazolidinone
or N-aminoimidazolidinone, or a six membered aromatic
ring with one to three N, O, S or Se heteroatoms such as
pyridyl, pyridazinyl, pyrazinyl, sym-triazinyl, unsym-
triazinyl, pyrimidinyl or (C,—C;)alkylthiopyridazinyl, or a
s1x membered saturated ring with one or two N, O, S or Se
heteroatoms and an adjacent appended O heteroatom such as
2,3-d1oxo-1-piperazinyl, 4-ethyl-2,3-dioxo-1-piperazinyl,
4-methyl-2,3-dioxo-1-piperazinyl, 4-cyclopropyl-2-dioxo-
l-piperazinyl, 2-dioxomorpholinyl,
2-dioxothiomorpholinyl; or (CH,) COOR’ where n=0-4
and R’ is selected from hydrogen; straight or branched
(C,—Cy)alkyl selected from methyl, ethyl, n-propyl or
1-methylethyl; or (C,—C,,)aryl selected from phenyl,
a-naphthyl or B-naphthyl; with the proviso that R> and R°
cannot both be hydrogen; or R and R° taken together are
—(CH,),W(CH,),—, wherein W 1s selected from (CH,),
and n=0-1, —NH, —N(C,—-C,)alkyl [ straight or branched],
—N(C,—C,)alkoxy, oxygen, sulfur or substituted congeners
selected from (L or D)proline, ethyl(L or D)prolinate,
morpholine, pyrrolidine or piperidine; and the pharmaco-
logically acceptable organic and inorganic salts or metal
complexes.

Particularly preferred compounds are compounds accord-
ing to the above formula III and IV 1 which Y 1s NO,;

R is selected from R*(C.,) CO— or R,(CH,), SO,—; and
when R=R*(CH,), CO— and n=0, R* is selected from
hydrogen; amino; monosubstituted amino selected from
straight or branched (C,—C)alkylamino, cyclopropylamino,
cyclobutylamino, benzylamino or phenylamino; disubsti-
tuted amino selected from dimethylamino, diethylamino,
cthyl(1-methylethyl)amino, monomethylbenzylamino,
piperidinyl, morpholinyl, 1-1midazolyl, 1-pyrrolyl, 1-(1,2,3-
triazolyl) or 4-(1,2,4-triazolyl); straight or branched (C,-C;)
alkyl group selected from methyl, ethyl, n-propyl or
l-methylethyl; (C,—Cj)cycloalkyl group selected from
cyclopropyl, cyclobutyl, cyclopentyl or cyclohexyl; substi-
tuted (C,—Cy)cycloalkyl group (substitution selected from
(C,—Cy)alkyl, cyano, amino or (C,—C;)acyl); (C,—C,)aryl
group selected from phenyl, a-naphthyl or B-naphthyl;
substituted (C.—C,)aryl group (substitution selected from
halo,(C,—C,)alkoxy, trihalo(C,—C;)alkyl, nitro, amino,
cyano, (C,—C,)alkoxycarbonyl, (C,—C;)alkylamino or
carboxy); oa-amino-(C,—C_)alkyl group selected from
aminomethyl, oa-aminoethyl, a-aminopropyl or
a-aminobutyl; carboxy(C,—C,)alkylamino group selected
from aminoacetic acid, o-aminobutyric acid or
o.-aminopropionic acid and their optical 1somers; (C,—C,)
aralkylamino group such as phenylglycyl; (C,—C,)
alkoxycarbonylamino substituted (C,—C )alkyl group, sub-
stitution selected from phenyl or p-hydroxyphenyl;
a-hydroxy(C,-C;)alkyl group selected from
hydroxymethyl, a-hydroxyethyl or a-hydroxy-1-
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methylethyl or a-hydroxypropyl; halo(C,—C;)alkyl group
such as bromomethyl, fluoromethyl, difluoromethyl,
trifluoromethyl, chloromethyl, dichloromethyl,
trichloromethyl, 2-fluoroethyl, 2,2-difluoroethyl, 2,2,2-
tritfluoroethyl, 2-bromoethyl or 2-iodoethyl; a heterocycle
group selected from a five membered aromatic or saturated
ring with one N, O, S or Se heteroatom optionally having a

benzo or pyrido ring fused thereto:

/
0.0

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl,
3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, furanyl,
benzofuranyl, tetrahydrothienyl, thienyl, benzothienyl or
selenazolyl, or a five membered aromatic ring with two N,
O, S or Se heteroatoms optionally having a benzo or pyrido
ring fused thereto:

7! 7!
\
‘ /2 ‘ /Z
7
ZorZ!'=N, 0, S or Se

such as mmidazolyl, pyrazolyl, benzimidazolyl, oxazolyl,
benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl, 3-alkyl-
3H-imidazo|4,5-b [pyridyl or pyridylimidazolyl, or a five
membered saturated ring with one or two N, O, S or Se
heteroatoms and an adjacent appended O heteroatom:

O O

A A

(A 1s selected from hydrogen; straight or branched (C,—C,)
alkyl; Cg,-aryl; substituted C.-aryl (substitution selected
from halo,(C,—C,)alkoxy, trihalo(C,—C,)alkyl, nitro, amino,
cyano, (C,—C,)-alkoxycarbonyl, (C,—C,)alkylamino or
carboxy); (C,—Cy)-aralkyl group selected from benzyl,
1-phenylethyl, 2-phenylethyl or phenylpropyl)

such as y-butyrolactam, y-butyrolactone, imidazolidinone
or N-aminoimidazolidinone, or a six membered aromatic
ring with one to three N, O, S or Se heteroatoms such as
pyridyl, pyridazinyl, pyrazinyl, sym-triazinyl, unsym-
triazinyl, pyrimidinyl or (C,—C,)alkylthiopyridazinyl, or a
s1x membered saturated ring with one or two N, O, S or Se
heteroatoms and an adjacent appended O heteroatom such as
2,3-d1oxo-1-piperazinyl, 4-ethyl-2,3-dioxo-1-piperazinyl,
4-methyl-2,3-dioxo-1-piperazinyl, 4-cyclopropyl-2-dioxo-
l-piperazinyl, 2-dioxomorpholinyl or
2-dioxothiomorpholinyl; acyl or haloacyl group selected
from acetyl, propionyl, chloroacetyl, trifluoroacetyl,
(C,—C)cycloalkylcarbonyl such as cyclopropylcarbonyl,
cyclobutylcarbonyl, <cyclopentylcarbonyl,
cyclohexylcarbonyl, (2,3-dimethylcyclopropyl)carbonyl,
(1,2-dimethylcyclopropyl)carbonyl, (2-ethylcyclopropyl)
carbonyl, (2-methylcyclopentyl)carbonyl or
(3-ethylcyclobutyl)carbonyl, (C.—C,,)aroyl selected from
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benzoyl or naphthoyl, halo substituted (C.—C,,)aroyl such
as pentatluorobenzoyl, 4-chlorobenzoyl, 3-bromobenzoyl or
3.4-ditfluorobenzoyl, (C,—C,)alkylbenzoyl such as 4-toluoyl,
2-methylbenzoyl or 4-(1-methylethyl)benzoyl, or
(heterocycle)carbonyl, the heterocycle selected from a five
membered aromatic or saturated ring with one N, O, S or Se

heteroatom optionally having a benzo or pyrido ring fused

/
-3

Z. =N, O, Sorde

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl,
3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, furanyl,
benzofuranyl, tetrahydrothienyl, thienyl, benzothienyl or
selenazolyl, or a five membered aromatic ring with two N,
O, S or Se heteroatoms optionally having a benzo or pyrido
ring fused thereto:

7! 7!
\
‘ /2 ‘ /Z
7
ZorZ! =N, 0, SorSe

such as mmidazolyl, pyrazolyl, benzimidazolyl, oxazolyl,
benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl, 3-alkyl-
3H-imidazo| 4,5-b|pyridyl or pyridylimidazolyl, or a five
membered saturated ring with one or two N, O, S or Se
heteroatoms and an adjacent appended O heteroatom:

OO

A A

(A 1s selected from hydrogen; straight or branched (C,—C,)
alkyl; Cg,-aryl; substituted C,-aryl (substitution selected
from halo,(C,—C)alkoxy, trihalo(C,—C,)alkyl, nitro, amino,
cyano, (C,—C,)alkoxycarbonyl, (C,—C,)alkylamino or
carboxy); (C.—Cylaralkyl group selected from benzyl,
1-phenylethyl, 2-phenylethyl or phenylpropyl)

such as y-butyrolactam, y-butyrolactone, imidazolidinone
or N-aminoimidazolidinone, or a six membered aromatic
ring with one to three N, O, S or Se heteroatoms such as
pyridyl, pyridazinyl, pyrazinyl, sym-triazinyl, unsym-
triazinyl, pyrimidinyl or (C,—C,)alkylthiopyridazinyl, or a
s1x membered saturated ring with one or two N, O, S or Se
heteroatoms and an adjacent appended O heteroatom such as
2,3-dioxo-1-piperazinyl, 4-cthyl-2,3-dioxo-1-piperazinyl,
4-methyl-2,3-dioxo-1-piperazinyl, 4-cyclopropyl-2-dioxo-
l-piperazinyl, 2-dioxomorpholinyl or
2-dioxothiomorpholinyl; (C,—C,)alkoxycarbonyl group
selected from methoxycarbonyl, ethoxycarbonyl, straight or
branched propoxylcarbonyl, straight or branched butoxycar-
bonyl or allyloxycarbonyl; vinyl or substituted vinyl group
| substitution selected from (C,—C;)alkyl group, halogen,
(C—C,aryl group selected from phenyl, o-naphthyl,
B-naphthyl, substituted (C,—C,,)aryl group (substitution
selected from halo, (C,—C,)alkoxy, trihalo(C,—C;)alkyl,

10

15

20

25

30

35

40

45

50

55

60

65

74

nitro, amino, cyano, (C,—C,)alkoxycarbonyl, (C,—C;)alkyl
amino or carboxy), halo(C,—C,)alkyl group such as
bromomethyl, fluoromethyl, difluoromethyl,
trifluoromethyl, chloromethyl, dichloromethyl,
trichloromethyl, 2-fluoroethyl, 2,2-difluoroethyl, 2,2,2-
tritfluoroethyl, 2-bromoethyl or 2-iodoethyl, a heterocycle
group selected from a five membered aromatic or saturated
ring with one N, O, S or Se heteroatom optionally having a
benzo or pyrido ring fused thereto:

/
R

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl,
3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, furanyl,
benzoturanyl, tetrahydrothienyl, thienyl, benzothienyl or
selenazolyl];

(C,—Calkoxy group such as allyloxy, methoxy, ethoxy,
n-propoxy,n-butoxy or tert-butoxy; C,-arvloxy group
selected from phenoxy or substituted phenoxy (substitution
selected from halo, (C,—C,)alkyl, nitro, cyano, thiol, amino,
carboxy, di(C,—C,)alkylamino); (C,—C,,)aralkyloxy group
such as benzyloxy, 1-phenylethyloxy or 2-phenylethyloxy;
vinyloxy or substituted vinyloxy group (substitution
selected from (C,—C,)alkyl, cyano, carboxy, or (C,—C, ,)aryl
selected from phenyl, a-naphthyl or @-naphthyl);
R“R?amino(C,—C,)alkoxy group, wherein R°R” is a straight
or branched (C,—C,)alkyl selected from methyl, ethyl,
n-propyl, 1-methylethyl, n-butyl, 1-methylpropyl, or
2-methylpropyl or R°R” is (CH.,),, n=2-6, or —(CH,), W
(CH,),— wherein W 1s selected from —N(C,—C;)alkyl
|straight or branched], —NH, —NOB [B is selected from
hydrogen or (C,—C,)alkyl], O or S; or R“R”aminoxy group,
wherein R“R” is a straight or branched (C,-C,)alkyl
selected from methyl, ethyl, n-propyl, 1-methylethyl,
n-butyl, 1-methylpropyl, or 2-methylpropyl or R“R” is
(CH,),, n=2-6, or —(CH,),W(CH,),— wheremn W 1s
selected from —N(C,—C,)alkyl [straight or branched],
—NH, —NOB [B is selected from hydrogen or (C,—C;)
alkyl], O or S; and when R=R*(CH,), CO— and n=1-4, R*
1s selected from hydrogen; (C,—C,)alkyl group selected
from methyl, ethyl, n-propyl or 1-methylethyl; amino;
monosubstituted amino selected from straight or branched
(C,—Cyalkylamino, cyclopropylamino, cyclobutylamino,
benzylamino or phenylamino; disubstituted amino selected
from dimethylamino, diethylamino, ethyl(1-methylethyl)
amino, monomethylbenzylamino, piperidinyl, morpholinyl,
1-imidazolyl, 1-pyrrolyl, 1-(1,2,3-triazolyl) or 4-(1,2,4-
triazolyl); (C,—C,,)aryl group selected from phenyl,
a.-naphthyl or B-naphthyl; substituted (C.—C,,) aryl group
(substitution selected from halo, (C,—C,)alkoxy, trihalo
(C,—C;)alkyl, nitro, amino, cyano, (C,—C,)alkoxycarbonyl,
(C,—C,)alkylamino or carboxy); acyloxy or haloacyloxy
group, selected from acetyl, propionyl, chloroacetyl,
trichloroacetyl, (C,—C/)cycloalkylcarbonyl, (C.C,)aroyl
selected from benzoyl or naphthoyl, halo substituted
(C—C,,)aroyl such as pentafluorobenzoyl, 4-chlorobenzoyl,
3-bromobenzoyl or 3,4-difluorobenzoyl, (C,-C,)
alkylbenzoyl such as 4-toluoyl, 2-toluoyl, 4-(1-methylethyl)
benzoyl or (heterocycle)carbonyl, the heterocycle selected
from a five membered aromatic or saturated ring with one N,
O, S or Se heteroatom optionally having a benzo or pyrido
ring fused thereto:
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/
-3

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl,
3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, furanyl,
benzoturanyl, tetrahydrothienyl, thienyl, benzothienyl or
selenazolyl, or a five membered aromatic ring with two N,
O, S or Se heteroatoms optionally having a benzo or pyrido

ring fused thereto:
Z! Z!
\
‘ y/ ‘ ya
V4
ZorZ!'=N, O, SorSe

such as 1midazolyl, pyrazolyl, benzimidazolyl, oxazolyl,
benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl, 3-alkyl-
3H-imidazo[4,5-blpyridyl or pyridylimidazolyl, or a five
membered saturated ring with one or two N, O, S or Se
heteroatoms and an adjacent appended O heteroatom:

SNCPSN

A A

(A 1s selected from hydrogen; straight or branched (C,—C,)
alkyl; Cgs-aryl; substituted Cg-aryl (substitution selected
trom halo,(C,—C,)alkoxy, trihalo(C,—C,)alkyl, nitro, amino,
cyano, (C,—C,)alkoxycarbonyl, (C,—C,)alkylamino or
carboxy); (C,—C,aralkyl group selected from benzyl,
1-phenylethyl, 2-phenylethyl or phenylpropyl)

such as y-butyrolactam, y-butyrolactone, imidazolidinone
or N-aminoimidazolidinone, or a six membered aromatic
ring with one to three N, O, S or Se heteroatoms such as
pyridyl, pyridazinyl, pyrazinyl, sym-triazinyl, unsym-
triazinyl, pyrimidinyl or (C,—C;)alkylthiopyridazinyl, or a
s1x membered saturated ring with one or two N, O, S or Se
heteroatoms and an adjacent appended O heteroatom such as
2,3-d1oxo-1-piperazinyl, 4-ethyl-2,3-dioxo-1-piperazinyl,
4-methyl-2,3-dioxo-1-piperazinyl, 4-cyclopropyl-2-dioxo-
l-piperazinyl, 2-dioxomorpholinyl or
2-dioxothiomorpholinyl; (C,—C,)alkoxy group such as
allyloxy, methoxy, ethoxy, n-propoxy, n-butoxy or tert-
butoxy; C.-aryloxy group selected from phenoxy or substi-
tuted phenoxy (substitution selected from halo, (C,—C,)
alkyl, nitro, cyano, thiol, amino, carboxy, di(C,—C,)
alkylamino); R“R”amino(C,—C,)alkoxy group, wherein
R“R” is a straight or branched (C,—C,)alkyl selected from
methyl, ethyl, n-propyl, 1-methylethyl, n-butyl,
1-methylpropyl, or 2-methylpropyl or R“R” is (CH,),,
n=2-6, or —CH, ), W(CH,),— wherein W 1s selected from
—N(C,—C,)alkyl [ straight or branched|, —NH, —NOB [B
is selected from hydrogen or (C,—-C,)alkyl], O or S; or
R“R°aminoxy group, wherein is a straight or branched
(C,—C alkyl selected from methyl, ethyl, n-propyl,
1 -methylethyl, n-butyl, 1-methylpropyl, or 2-methylpropyl
or R“R” is (CH,),, n=2-6, or —(CH,,),W(CH,),— wherein
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W is selected from —IN(C,—C;)alkyl [ straight or branched],
—NH, —NOB [B is selected from hydrogen or (C,—C;)
alkyl], O or S; (C,-C,)alkylthio group selected from
methylthio, ethylthio, propylthio or allylthio; C,-arylthio
group selected from phenylthio or substituted phenylthio
(substitution selected tfrom halo, (C,—C,)alkyl; nitro, cyano,
thiol, amino, carboxy, di(C,-C;)alkylamino);
Cq-arylsulfonyl group selected from phenylsulfonyl or sub-
stituted phenylsulfonyl (substitution selected from halo,
(C,—Calkoxy, trihalo(C,—C,)alkyl, nitro, amino, cyano,
(C,—C,)alkoxycarbonyl, (C,—C,)alkylamino or carboxy); a
heterocycle group selected from a five membered aromatic
or saturated ring one N, O, S or Se¢ heteroatom optionally

having a benzo or pyrido ring fused thereto:

0O

Z. =N, O, SorSe

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl,
3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, furanyl,
benzoturanyl, tetrahydrothienyl, thienyl, benzothienyl or
selenazolyl, or a five membered aromatic ring with two N,
O, S or Se heteroatoms optionally having a benzo or pyrido
ring fused thereto:

YA 7!
\
‘ /2. ‘ /Z
7
ZorZ!'=N,0,S orSe

such as mmidazolyl, pyrazolyl, benzimidazolyl, oxazolyl,
benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl, 3-alkyl-
3H-imidazo[4,5-b |pyridyl or pyridylimidazolyl, or a five
membered saturated ring with one or two N, O, S or Se
heteroatoms and an adjacent appended O heteroatom:

OO

O

A A

(A 1s selected from hydrogen; straight or branched (C,—C,)
alkyl; Cgs-aryl; substituted Cg-aryl (substitution selected
from halo,(C,—C,)alkoxy, trihalo(C,—C,)alkyl, nitro, amino,
cyano, (C,—C,)alkoxycarbonyl, (C,—C;)alkylamino or
carboxy); (C,—C,aralkyl group selected from benzyl,
1-phenylethyl, 2-phenylethyl or phenylpropyl) such as
v-butyrolactam, y-butyrolactone, imidazolidinone or
N-aminoimidazolidinone, or a s1x membered aromatic ring
with one to three N, O, S or Se heteroatoms such as pyridyl,
pyridazinyl, pyrazinyl, sym-triazinyl, unsym-triazinyl, pyri-
midinyl (C,—C;)alkylthiopyridazinyl, or a six membered
saturated ring with one or two N, O, S or Se heteroatoms and
an adjacent appended O heteroatom such as 2,3-dioxo-1-
piperazinyl, 4-ethyl-2,3-dioxo-1-piperazinyl, 4-methyl-2,3-
dioxo-1-piperazinyl, 4-cyclopropyl-2-dioxo-1-piperazinyl,
2-dioxomorpholinyl or 2-dioxothiomorpholinyl; hydroxy
group; o-hydroxy(C,—C,)alkyl group selected from
hydroxymethyl, a-hydroxyethyl or a-hydroxy-1-
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methylethyl or a-hydroxypropyl; halo(C,—C;)alkyl group
such as bromomethyl, fluoromethyl, difluoromethyl,
trifluoromethyl, chloromethyl, dichloromethyl,
trichloromethyl, 2-fluoroethyl, 2,2-difluoroethyl, 2,2,2-
tritfluoromethyl, 2-bromoethyl or 2-10doethyl; acyl or haloa-
cyl group selected from acetyl, propionyl, chloroacetyl,
trifluoroacetyl, (C;—C,)cycloalkylcarbonyl, (C.—C,)aroyl
selected from benzoyl or naphthoyl, halo substituted
(C—C,)aroyl such as pentatluorobenzoyl, 4-chlorobenzoyl,
3-bromophenylcarbonyl or 3,4-difluorobenzoyl, (C,—C,)
alkylbenzoyl such as from 4-toluoyl, 2-toluoyl or 4-(1-
methylethyl)benzoyl, or (heterocycle)carbonyl, the hetero-
cycle selected from a five membered aromatic or saturated
ring with one N, O, S or Se heteroatom optionally having a
benzo or pyrido ring fused thereto:

0O

/. =N, O, SordSe

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl,
3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, furanyl,
benzoturanyl, tetrahydrothienyl, thienyl, benzothienyl or
selenazolyl, or a five membered aromatic ring with two N,
O, S or Se heteroatoms optionally having a benzo-or pyrido
ring fused thereto:

A VA
N\
‘ y/ ‘ /Z
Z
ZorZ! =N, 0O, SorSe

such as 1midazolyl, pyrazolyl, benzimidazolyl, oxazolyl,
benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl, 3-alkyl-
3H-imidazo[4,5-blpyridyl or pyridylimidazolyl, or a five
membered saturated ring with one or two N, O, S or Se
heteroatoms and an adjacent appended O heteroatom:

OO

A A

(A 1s selected from hydrogen; straight or branched (C,—C,)
alkyl; Cg-aryl; substituted C.-aryl (substitution selected
from halo,(C,—C,)alkoxy, trihalo(C,—C;)alkyl, nitro, amino,
cyano, (C,—Cj alkoxycarbonyl, (C,—C,)alkylamino or
carboxy); (C.—Cylaralkyl group selected from benzyl,
1-phenylethyl, 2-phenylethyl or phenylpropyl)

such as y-butyrolactam, y-butyrolactone, imidazolidinone
or N-aminoimidazolidinone, or a six membered aromatic
ring with one to three N, O, S or Se heteroatoms such as
pyridyl, pyridazinyl, pyrazinyl, sym-triazinyl, unsym-
triazinyl, pyrimidinyl or (C,—C,)alkylthiopyridazinyl, or a
s1x membered saturated ring with one or two N, O, S or Se
heteroatoms and an adjacent appended O heteroatom such as
2,3-d1oxo-1-piperazinyl, 4-ethyl-2,3-dioxo-1-piperazinyl,
4-methyl-2,3-dioxo-1-piperazinyl, 4-cyclopropyl-2-dioxo-
l-piperazinyl, 2-dioxomorpholinyl or
2-dioxothiomorpholinyl; (C,—C,)alkoxycarbonylamino
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group selected from tert-butoxycarbonylamino,
allyloxycarbonylamino, methoxycarbonylamino, ethoxycar-
bonylamino or propoxycarbonylamino;

and when R=R"* (CH,) SO,— and n=0, R* is selected
from amino; monosubstituted amino selected from as
straight or branched (C,—Cj)alkylamino, cyclopropylamino,
cyclobutylamino, benzylamino or phenylamino; disubsti-
tuted amino selected from dimethylamino, diethylamino,
cethyl(1-methylethyl)amino, monomethylbenzylamino,
piperidinyl, morpholinyl, 1-imidazolyl, 1-pyrrolyl, 1-(1,2,3-
triazolyl) or 4-(1,2,4-triazolyl); straight or branched (C,—C;)
alkyl group selected from methyl, ethyl, n-propyl or
1-methylethyl; (C.—C,,)aryl group selected from phenyl,
a.-naphthyl or (3-naphthyl; substituted (C.—C,,)aryl group
(substitution selected from halo, (C,—C,)alkoxy, trihalo
(C,—C;)alkyl, nitro, amino, cyano, (C,—C,)alkoxycarbonyl,
(C,—Cy)alkylamino or carboxy); a heterocycle group
selected from a five membered aromatic or saturated ring
with one N, O, S or Se heteroatom optionally having a benzo
or pyrido ring fused thereto:

/
3

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl,
3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, furanyl,
benzofuranyl, tetrahydrothienyl, thienyl, benzothienyl or
selenazolyl, or a five membered aromatic ring with two N,
O, S or Se heteroatoms optionally having a benzo or pyrido
ring fused thereto:

71 71
> \
or i
‘ Z/ ‘ /

ZorZ!'=N, 0, S or Se

such as 1midazolyl, pyrazolyl, benzimidazolyl, oxazolyl,
benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl, 3-alkyl-
3H-imidazo|4,5-b [pyridyl or pyridylimidazolyl, or a five
membered saturated ring with one or two N, O, S or Se
heteroatoms and an adjacent appended O heteroatom:

SNCPSN

A A

(A 1s selected from hydrogen; straight or branched (C,—C,)
alkyl; Cs-aryl; substituted Cg-aryl (substitution selected
from halo,(C,—C)alkoxy, trihalo(C,—C;)alkyl, nitro, amino,
cyano, (C,—C,)alkoxycarbonyl, (C,—C;)alkylamino or
carboxy); (C,—Cy)aralkyl group selected from benzyl,
1-phenylethyl, 2-phenylethyl or phenylpropyl)

such as y-butyrolactam, y-butyrolactone, imidazolidinone
or N-aminoimidazolidinone, or a six membered aromatic
ring with one to three N, O, S or Se heteroatoms such as
pyridyl, pyridazinyl, pyrazinyl, sym-triazinyl, unsym-
triazinyl, pyrimidinyl or (C,—C,)alkylthiopyridazinyl, or a
s1x membered saturated ring with one or two N, O, S or Se
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heteroatoms and an adjacent appended O heteroatom such as
2,3-d1oxo-1-piperazinyl, 4-ethyl-2,3-dioxo-1-piperazinyl,
4-methyl-2,3-dioxo-1-piperazinyl, 4-cyclopropyl-2-dioxo-
l-piperazinyl, 2-dioxomorpholinyl or
2-dioxothiomorpholinyl; and when R=R_(CH,) SO,—
and n=1-4, R™* is selected from hydrogen; amino; mono-
substituted amino selected from straight or branched
(C,—Cylalkylamino, cyclopropylamino, cyclobutylamino,
benzylamino or phenylamino; disubstituted amino selected
from dimethylamino, diethylamino, ethyl(1-methylethyl)
amino, monomethylbenzylamino, piperidinyl, morpholinyl,
1-1imidazolyl, 1-pyrrolyl, 1-(1,2,3-triazolyl) or 4-(1,2.4-
triazolyl); straight or branched (C,—C,;)alkyl group selected
from methyl, ethyl, n-propyl or 1-methylethyl; R“R”amino
(C,—C,)alkoxy group, wherein R“R” is a straight or
branched (C,—C,)alkyl selected from methyl, ethyl,
n-propyl, 1-methylethyl, n-butyl, 1-methylpropyl, or
2-methylpropyl or R°R” is (CH,),, n=2—-6, or —(CH,),W-
(CH,),— wherein W 1s selected from —N(C,—C;)alkyl
| straight or branched], —NH, —NOB [B 1s selected from
hydrogen or (C,—C,)alkyl], O or S; or R“R”aminoxy group,
wherein R“R” is a straight or branched (C,—C,)alkyl
selected from methyl, ethyl, n-propyl, 1-methylethyl,
n-butyl, 1-methylpropyl, or 2-methylpropyl or R“R” is
(CH,),, n=2-6, or —(CH,),W—(CH,,),— wherein W 1is
selected from —N(C,—C,)alkyl [straight or branched],
—NH, —NOB |B 1s selected from hydrogen or (C,-C;)
alkyl], O or S; R is selected from hydrogen; straight or
branched (C,—C,)alkyl group selected from methyl, ethyl,
n-propyl or I1-methylethyl; (C.—C,,)aryl group selected
from phenyl, o-naphthyl or [-naphthyl;, (C.—C,)aralkyl
group such as benzyl, 1-phenylethyl, 2-phenylethyl or phe-
nylpropyl; a heterocycle group selected from a five mem-

bered aromatic or saturated ring with one N, O, S or Se
heteroatom optionally having a benzo or pyrido ring fused

/
3

Z =N, O, SordSe

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl,
3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, furanyl,
benzoturanyl, tetrahydrothienyl, thienyl, benzothienyl or
selenazolyl, or a five membered aromatic ring with two N,
O, S or Se heteroatoms optionally having a benzo or pyrido
ring fused thereto:

7! A
\
‘ /2. ‘ /Z
Z
ZorZ! =N, 0O, SorSe

such as 1midazolyl, pyrazolyl, benzimidazolyl, oxazolyl,
benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl, 3-alkyl-
3H-imidazo|4,5-b|pyridyl or pyridylimidazolyl, or a five
membered saturated ring with one or two N, O, S or Se
heteroatoms and an adjacent appended O heteroatom:
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O O

A A

(A 1s selected from hydrogen; straight or branched (C,—C,)
alkyl; Cgs-aryl; substituted Cc-aryl (substitution selected
from halo,(C,—C,)alkoxy, trihalo(C,—C,)alkyl, nitro, amino,
cyano, (C,—Cj alkoxycarbonyl, (C,—C;)alkylamino or
carboxy); (C,—Cyaralkyl group selected from benzyl,
1-phenylethyl, 2-phenylethyl or phenylpropyl)

such as y-butyrolactam, y-butyrolactone, imidazolidinone
or N-aminoimidazolidinone, or a six membered aromatic
ring with one to three N, O, S or Se heteroatoms such as
pyridyl, pyridazinyl, pyrazinyl, sym-triazinyl, unsym-
triazinyl, pyrimidinyl or (C,—C;)alkylthiopyrnidazinyl, or a
s1x membered saturated ring with one or two N, O, S or Se
heteroatoms and an adjacent appended O heteroatom such as
2,3-d1oxo-1-piperazinyl, 4-ethyl-2,3-dioxo-1-piperazinyl,
4-methyl-2,3-dioxo-1-piperazinyl, 4-cyclopropyl-2-dioxo-
l-piperazinyl, 2-dioxomorpholinyl,
2-dioxothiomorpholinyl; or —(CH,), COOR’ where n=0-4
and R’ is selected from hydrogen; straight or branched
(C,—C,)alkyl group selected from methyl, ethyl, n-propyl or
1 -methylethyl; or (C.—C, )aryl group selected from phenyl,
a-naphthyl or B-naphthyl; R° is selected from hydrogen;
straight or branched (C,—C,)alkyl group selected from
methyl, ethyl, n-propyl or 1-methylethyl; (C.—C,,)aryl
group selected from phenyl, a-naphthyl or p-naphthyl;
(C,—Cy)aralkyl group such as benzyl, 1-phenylethyl,
2-phenylethyl or phenylpropyl; a heterocycle group selected
from a five membered aromatic or saturated ring with one N,
O, S or Se heteroatom optionally having a benzo or pyrido
ring fused thereto:

-0

Z. =N, O, Sor Se

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl,
3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, furanyl,
benzoturanyl, tetrahydrothienyl, thienyl, benzothienyl or
selenazolyl, or a five membered aromatic ring with two N,
O, S or Se heteroatoms optionally having a benzo or pyrido
ring fused thereto:

\.—-—*""Zl

L./> or

e

Zl
[ -
/

ZorZ!'=N, 0, S or Se

such as mmidazolyl, pyrazolyl, benzimidazolyl, oxazolyl,
benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl, 3-alkyl-
3H-imidazo|4,5-b [pyridyl or pyridylimidazolyl, or a five
membered saturated ring with one or two N, O, S or Se
heteroatoms and an adjacent appended O heteroatom:



US RE40,1383 E

81

OO

A A

(A 1s selected from hydrogen; straight or branched (C,—C,)
alkyl; Cg-aryl; substituted Cc-aryl (substitution selected
from halo,(C,—C,)alkoxy, trihalo(C,—C;)alkyl, nitro, amino,
cyano, (C,—C,)alkoxycarbonyl, (C,—C;)alkylamino or
carboxy); (C.—Cy)aralkyl group selected from benzyl,
1-phenylethyl, 2-phenylethyl or phenylpropyl)

such as y-butyrolactam, y-butyrolactone, imidazolidinone
or N-aminoimidazolidinone, or a six membered aromatic
ring with one to three N, O, S or Se heteroatoms such as
pyridyl, pyridazinyl, pyrazinyl, sym-triazinyl, unsym-
triazinyl, pyrimidinyl or (C,—C;)alkylthiopyridazinyl, or a
s1x membered saturated ring with one or two N, O, S or Se
heteroatoms and an adjacent appended O heteroatom such as
2,3-d1oxo-1-piperazinyl, 4-ethyl-2,3-dioxo-1-piperazinyl,
4-methyl-2,3-dioxo-1-piperazinyl, 4-cyclopropyl-2-dioxo-
l-piperazinyl, 2-dioxomorpholinyl,
2-dioxothiomorpholinyl; or (CH,) COOR’ where n=0-4
and R’ selected from hydrogen; straight or branched
(C,—Cy)alkyl selected from methyl, ethyl, n-propyl or
1-methylethyl; or (C,—C,,)aryl selected from phenyl,
a-naphthyl or B-naphthyl; with the proviso that R> and R°
cannot both be hydrogen; or R and R° taken together are
—(CH,),W(CH,),—, wherein W 1s selected from (CH,),
and n=0-1, —NH, —N(C,—-C,)alkyl [ straight or branched],
—N(C,—C,)alkoxy, oxygen, sulfur or substituted congeners
selected from (L or D)proline, ethyl(L or D)prolinate,
morpholine, pyrrolidine or piperidine; and the pharmaco-
logically acceptable organic and inorganic salts or metal
complexes.

Most particularly preterred compounds are compounds
according to the above formula III and IV 1 which Y 1s
NO,;

R is selected from R*(CH,) CO— or R*(CH,) SO,—;
and when R=R*(CH,), CO— and n=0, R* is selected from
hydrogen; amino; monosubstituted amino selected from
straight or branched (C,—C,)alkylamino, cyclopropylamino,
cyclobutylamino, benzylamino or phenylamino; disubsti-
tuted amino selected from dimethylamino, diethylamino,
cthyl(1-methylethyl)amino, monomethylbenzylamino,
piperidinyl, morpholinyl, 1-imidazolyl, 1-pyrrollyl, 1-(1,2,
3-triazolyl) or 4-(1,2,4-triazolyl); straight or branched
(C,—C,)alkyl group selected tfrom methyl or ethyl; (C.—C,,)
aryl group selected from phenyl, a-naphthyl or 3-naphthyl;
substituted (C.—C,,)aryl group (substitution selected from
halo, (C,—C,)alkoxy, trihalo(C,—C;)alkyl, nitro, amino,
cyano, (C,—Cjlalkoxycarbonyl, (C,—C;)alkylamino or
carboxy); carboxy(C,—C,)alkylamino group selected from
aminoacetic acid, o.-aminobutyric acid or c.-aminopropionic
acid and their optical 1somers; oa-hydroxy(C,—C;)alkyl
group selected from hydroxymethyl, a-hydroxyethyl or
a.-hydroxy-1-methylethyl or a-hydroxypropyl; halo(C,—C,)
alkyl group such as bromomethyl, fluoromethyl,
difluoromethyl, trifluoromethyl, chloromethyl,
dichloromethyl, trichloromethyl, 2-fluoroethyl, 2,2-
difluoroethyl, 2,2,2-trifluoroethyl, 2-bromoethyl or
2-10doethyl; a heterocycle group selected from a five mem-
bered aromatic or saturated ring with one N, O, S or Se
heteroatom optionally having a benzo or pyrido ring fused
thereto:
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Z. =N, O, S or Se

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl,
3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, furanyl,
benzofuranyl, tetrahydrothienyl, thienyl, benzothienyl or
selenazolyl, or a five membered aromatic ring with two N,
O, S or Se heteroatoms optionally having a benzo or pyrido
ring fused thereto:

7! 7!
N\
‘ /2. ‘ /Z
7
ZorZ!'=N, 0, S or Se

such as 1midazolyl, pyrazolyl, benzimidazolyl, oxazolyl,
benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl, 3-alkyl-
3H-imidazo[4,5-b |pyridyl or pyridylimidazolyl, or a five
membered saturated ring with one or two N, O, S or Se
heteroatoms and an adjacent appended O heteroatom:

SNCPSN

A A

(A 1s selected from hydrogen; straight or branched (C,—C,)
alkyl; Cgs-aryl; substituted Cc-aryl (substitution selected
from halo,(C,—C,)alkoxy, trihalo(C,—C,)alkyl, nitro, amino,
cyano, (C,—C,)alkoxycarbonyl, (C,—C;)alkylamino or
carboxy); (C,—Cy)aralkyl group selected from benzyl,
1-phenylethyl, 2-phenylethyl or phenylpropyl)

such as y-butyrolactam, y-butyrolactone, imidazolidinone
or N-aminoimidazolidinone, or a six membered aromatic
ring with one to three N, O, S or Se heteroatoms such as
pyridyl, pyridazinyl, pyrazinyl, sym-triazinyl, unsym-
triazinyl, pyrimidinyl or (C,—C,)alkylthiopyridazinyl, or a
s1x membered saturated ring with one or two N, O, S or Se
heteroatoms and an adjacent appended O heteroatom such as
2,3-d1oxo-1-piperazinyl, 4-ethyl-2,3-dioxo-1-piperazinyl,
4-methyl-2,3-dioxo-1-piperazinyl, 4-cyclopropyl-2-dioxo-
l-piperazinyl, 2-dioxomorpholinyl or
2-dioxothiomorpholinyl; (C,—C,)alkoxycarbonyl group
selected from methoxycarbonyl, ethoxycarbonyl, straight or
branched propoxylcarbonyl, straight or branched butoxycar-
bonyl or allyloxycarbonyl; vinyl or substituted vinyl group
[substitution selected from (C,—C,)alkyl group, halogen,
(C—C,paryl group selected from phenyl, o-naphthyl,
B-naphthyl, substituted (C,—C,,)aryl group (substitution
selected from halo, (C,—C,)alkoxy, trihalo(C,—C;)alkyl,
nitro, amino, cyano, (C,—C,)alkoxycarbonyl, (C,—C;)
alkylamino or carboxy), halo(C,—C,)alkyl group such as
bromomethyl, fluoromethyl, difluoromethyl,
trifluoromethyl, chloromethyl, dichloromethyl,
trichloromethyl, 2-fluoroethyl, 2,2-difluoroethyl, 2,2,2-
trifluoroethyl, 2-bromoethyl or 2-1odoethyl, a heterocycle
group selected from a five membered aromatic or saturated
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ring with one N, O, S or Se heteroatom optionally having a
benzo or pyndo rmg sed thereto:

. 3

Z. =N, O, SordSe

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl,
3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, furanyl,
benzoturanyl, tetrahydrothienyl, thienyl, benzothienyl or
selenazolyl]; (C,-C,)alkoxy group such as allyloxy,
methoxy, ethoxy, n-propoxy, n-butoxy or tert-butoxy;
Cq-aryloxy group selected from phenoxy or substituted
phenoxy (substitution selected from halo, (C,—C,)alkyl,
nitro, cyano, thiol, amino, carboxy, di(C,—C,)alkylamino);
(C,—C,,)aralkyloxy group such as benzyloxy,
1-phenylethyloxy or 2-phenylethyloxy; vinyloxy or substi-
tuted vinyloxy group (substitution selected from (C,—C,)
alkyl, cyano, carboxy, or (C.—C,,)aryl selected from phenyl,
a-naphthyl or B-naphthyl); R*R”amino(C,—C,)alkoxy
group, wherein R“R? is a straight or branched (C,—C,)alkyl
selected from methyl, ethyl, n-propyl, 1-methylethyl,
n-butyl, 1-methylpropyl, or 2-methylpropyl or R“R” is
(CH,),, n=2-6, or —(CH,),W(CH,),— wheremn W 1s
selected from —N(C —Cy)alkyl [straight or branched],
—NH, —NOB [B is selected from hydrogen or (C})—C3)
alkyl], O or S; or R*R”aminoxy group, wherein R“R
straight or branched (C,—C,)alkyl selected from methyl
cthyl, n-propyl, 1-methylethyl, n-butyl, 1-methylpropyl, or
2-methylpropyl or R“R” is (CH,), , n=2—6, or —(CH,),W—
(CH,),— wherein W 1s selected from —N(C,—C,)alkyl
| straight or branched], —NH, —NOB [B is selected from
hydrogen or (C,—C)alkyl], O or S; and when R=R*(CH.,),
CO— and n=1-4, R* is selected from hydrogen; (C,—C,)
alkyl group selected from methyl or ethyl; amino; mono-
substituted amino selected from straight or branched
(C,—Cyalkylamino, cyclopropylamino, cyclobutylamino,
benzylamino or phenylamino; disubstituted amino selected
from dimethylamino, diethylamino, ethyl(1-methylethyl)
amino, monomethylbenzylamino, piperidinyl, morpholinyl,
1-imidazolyl, 1-pyrrolyl, 1-(1,2,3-triazolyl) or 4-(1,2.4-
triazolyl); (CC,,)aryl group selected from phenyl,
a-naphthyl or p-naphthyl; substituted (C.—C,)aryl group
(substitution selected from halo, (C,—C,)alkoxy, trihalo
(C,—C)alkyl, nitro, amino, cyano, (C,—C,)alkoxycarbonyl,
(C,—Cy)alkylamino or carboxy); acyloxy or haloacyloxy
group, selected from acetyl, propionyl, chloroacetyl,
trichloroacetyl, (C,—C/)cycloalkylcarbonyl, (C.C,,)aroyl
selected from benzoyl or naphthoyl, halo substituted
(Cs—C,y)aroyl such as pentatluorobenzoyl, 4-chlorobenzoyl,
3-bromobenzoyl or 3.,4-difluorobenzoyl, (C,-C,)
alkylbenzoyl such as 4-toluoyl, 2-toluoyl, 4-(1-methylethyl)
benzoyl or (heterocycle)carbonyl, the heterocycle selected
from a five membered aromatic or saturated ring with one N,
O, S or Se heteroatom optionally having a benzo or pyrido
ring fused thereto:

/
-3

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl,
3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, furanyl,
benzoturanyl, tetrahydrothienyl, thienyl, benzothienyl or
selenazolyl, or a five membered aromatic ring with two N,
O, S or Se heteroatoms optionally having a benzo or pyrido
ring fused thereto:
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Z

Z or 7!

‘ \
=N, O, S or Se

such as mmidazolyl, pyrazolyl, benzimidazolyl, oxazolyl,
benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl, 3-alkyl-
3H-imidazo|4,5-b [pyridyl or pyridylimidazolyl, or a five
membered saturated ring with one or two N, O, S or Se
heteroatoms and an adjacent appended heteroatom:

A O, D

A A

(A 1s selected from hydrogen; straight or branched (C,—C,)
alkyl; Cg-aryl; substituted C -aryl (substitution selected
from halo,(C,—C,)alkoxy, trihalo(C,—C,)alkyl, nitro, amino,
cyano, (C,—Cj alkoxycarbonyl, (C,—C,)alkylamino or
carboxy); (C,—Cgy)aralkyl group selected from benzyl,
1-phenylethyl, 2-phenylethyl or phenylpropyl)

such as y-butyrolactam, y-butyrolactone, imidazolidinone
or N-aminoimidazolidinone, or a six membered aromatic
ring with one to three N, O, S or Se heteroatoms such as
pyridyl, pyridazinyl, pyrazinyl, sym-triazinyl, unsym-
triazinyl, pyrimidinyl or (C,—C,)alkylthiopyridazinyl, or a
s1x membered saturated ring with one or two N, O, S or Se
heteroatoms and an adjacent appended O heteroatom such as
2,3-d1oxo-1-piperazinyl, 4-ethyl-2,3-dioxo-1-piperazinyl,
4-methyl-2,3-dioxo-1-piperazinyl, 4-cyclopropyl-2-dioxo-
l-piperazinyl, 2-dioxomorpholinyl or
2-dioxothiomorpholinyl; (C,—C,)alkoxy group such as
allyloxy, methoxy, ethoxy, n-propoxy, n-butoxy or tert-
butoxy; R*R”amino(C,—C,)alkoxy group, wherein R°R” is a
straight or branched (C,—C,)alkyl selected from methyl,
cthyl, n-propyl, 1-methylethyl, n-butyl, 1-methylpropyl, or
2-methylpropyl or R“R” is (CH.,),, n=2-6, or —(CH,),W
(CH,),— wherein W 1s selected from —N(C,—C;)alkyl
|straight or branched], —NH, —NOB [B 1s selected from
hydrogen or (C,—C,)alkyl], O or S; or R“R”aminoxy group,
wherein R“R” is a straight or branched (C,—C,)alkyl
selected from methyl, ethyl, n-propyl, 1-methylethyl,
n-butyl, 1-methylpropyl, or 2-methylpropyl or R“R” is
(CH,),, n=2-6, or —(CH,),W(CH,),— wheremn W 1s
selected from —N(C —(C,)alkyl [straight or branched],
—NH, —NOB [B i1s selected from hydrogen or (C,—C;)
alkyl], O or S; a-hydroxy(C,—C,)alkyl group selected from
hydroxymethyl,, c.-hydroxyethyl or a-hydroxy-1-
methylethyl or a-hydroxypropyl; halo(C,—C;)alkyl group
such as bromomethyl, fluoromethyl, difluoromethyl,
trifluoromethyl, chloromethyl, dichloromethyl,
trichloromethyl, 2-fluoroethyl, 2,2-difluoroethyl, 2,2,2-
trifluoromethyl, 2-bromoethyl or 2-i1odoethyl; (C,—C,)
alkoxycarbonylamino group selected from tert-
butoxycarbonylamino, allyloxycarbonylamino,
methoxycarbonylamino, ethoxycarbonylamino or propoxy-
carbonylamino;

and when R=R™*(CH,) SO,— and n=0, R* is selected
from amino; monosubstituted amino selected from as
straight or branched (C,—C)alkylamino, cyclopropylamino,
cyclobutylamino, benzylamino or phenylamino; disubsti-
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tuted amino selected from dimethylamino, diethylamino,
cthyl(1-methylethyl)amino, monomethylbenzylamino,
piperidinyl, morpholinyl, 1-1midazolyl, 1-pyrrolyl, 1-(1,2,3-
triazolyl) or 4-(1,2,4-triazolyl); straight or branched (C,-C.,)
alkyl group selected from methyl or ethyl;, (C.—C,,)aryl
group selected from phenyl, a-naphthyl or -naphthyl;
substituted (C.—C,,)aryl group (substitution selected from
halo, (C,—C,)alkoxy, trihalo(C,—C;)alkyl, nitro, amaino,
cyano, (C,—C,)alkoxycarbonyl, (C,—C;)alkylamino or
carboxy); a heterocycle group selected from a five mem-
bered aromatic or saturated ring with one N, O, S or Se
heteroatom optionally having a benzo or pyrido ring fused

/
-3

Z. =N, 0O, SorSe

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl,
3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, furanyl,
benzoturanyl, tetrahydrothienyl, thienyl, benzothienyl or
selenazolyl, or a five membered aromatic ring with two N,
O, S or Se heteroatoms optionally having a benzo or pyrido
ring fused thereto:

YA 7!
\
‘ /2. ‘ /Z
7
ZorZ!'=N, O, SorSe

such as mmidazolyl, pyrazolyl, benzimidazolyl, oxazolyl,
benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl, 3-alkyl-
3H-imidazo|4,5-b|pyridyl or pyridylimidazolyl, or a five
membered saturated ring with one or two N, O, S or Se
heteroatoms and an adjacent appended O heteroatom:

SNCPSN

A A

(A 1s selected from hydrogen; straight or branched (C,—C,)
alkyl; Cgs-aryl; substituted Cg-aryl (substitution selected
from halo,(C,—C,)alkoxy, trihalo(C,—C;)alkyl, nitro, amino,
cyano, (C,—C )alkoxycarbonyl, (C,—C,)alkylamino or
carboxy); (C.—Cylaralkyl group selected from benzyl,
1-phenylethyl, 2-phenylethyl or phenylpropyl) such as
v-butyrolactam, y-butyrolactone, imidazolidinone or
N-aminoimidazolidinone, or a six membered aromatic ring,
with one to three N, O, S or Se heteroatoms such as pyridyl,
pyridazinyl, pyrazinyl, sym-triazinyl, unsym-triazinyl, pyri-
midinyl or (C,—C;)alkylthiopyridazinyl, or a six membered
saturated ring with one or two N, O, S or Se heteroatoms and
an adjacent appended O heteroatom such as 2,3-dioxo-1-
piperazinyl, 4-ethyl-2,3-dioxo-1-piperazinyl, 4-methyl-2,3-
dioxo-1-piperazinyl, 4-cyclopropyl-2-dioxo-1-piperazinyl,
2-dioxomorpholinyl or 2-dioxothiomorpholinyl; and when
R=R* (CH,),SO,— and n=1-4, R* is selected from hydro-
gen; straight or branched (C,—C,)alkyl group selected from
methyl or ethyl; R’ is selected from hydrogen; straight or
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branched (C,—C;)alkyl group selected from methyl, ethyl,
n-propyl or 1-methylethyl; (C.—C,,)aryl group selected
from phenyl, a-naphthyl or p-naphthyl; (C.—C,)aralkyl
group such as benzyl, 1-phenylethyl, 2-phenylethyl or phe-
nylpropyl; a heterocycle group selected from a five mem-
bered aromatic or saturated ring with one N, O, S or Se

heteroatom optionally having a benzo or pyrido ring fused

/
0.0

Z =N, O, SorSe

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl,
3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, furanyl,
benzofuranyl, tetrahydrothienyl, thienyl, benzothienyl or
selenazolyl, or a five membered aromatic ring with two N,
O, S or Se heteroatoms optionally having a benzo or pyrido
ring fused thereto:

7! 7!
\
‘ /2 ‘ /Z
7
ZorZ!'=N, 0, S or Se

such as mmidazolyl, pyrazolyl, benzimidazolyl, oxazolyl,
benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl, 3-alkyl-
3H-imidazo|4,5-b [pyridyl or pyridylimidazolyl, or a five
membered saturated ring with one or two N, O, S or Se
heteroatoms and an adjacent appended O heteroatom:

O O

A A

(A 1s selected from hydrogen; straight or branched (C,—C,)
alkyl; Cg,-aryl; substituted C.-aryl (substitution selected
from halo,(C,—C,)alkoxy, trihalo(C,—C,)alkyl, nitro, amino,
cyano, (C,—C,)alkoxycarbonyl, (C,—C,)alkylamino or
carboxy); (C,—Cgy)aralkyl group selected from benzyl,
1-phenylethyl, 2-phenylethyl or phenylpropyl)

such as y-butyrolactam, y-butyrolactone, imidazolidinone
or N-aminoimidazolidinone, or a six membered aromatic
ring with one to three N, O, S or Se heteroatoms such as
pyridyl, pyridazinyl, pyrazinyl, sym-triazinyl, unsym-
triazinyl, pyrimidinyl or (C,—C,)alkylthiopyridazinyl, or a
s1x membered saturated ring with one or two N, O, S or Se
heteroatoms and an adjacent appended O heteroatom such as
2,3-d1oxo-1-piperazinyl, 4-ethyl-2,3-dioxo-1-piperazinyl,
4-methyl-2,3-dioxo-1-piperazinyl, 4-cyclopropyl-2-dioxo-
l-piperazinyl, 2-dioxomorpholinyl,
2-dioxothiomorpholinyl; or —(CH.,,), COOR’ where n=0-4
and R’ is selected from hydrogen; straight or branched
(C,—C;)alkyl group selected from methyl, ethyl, n-propyl or
1 -methylethyl; or (C—C, )aryl group selected from phenyl,
a.-naphthyl, p-naphthyl;

R® is selected from hydrogen; straight or branched
(C,—C,)alkyl group selected from methyl, ethyl, n-propyl or
1-methylethyl; (C.C,,)aryl group selected from phenyl,
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a.-naphthyl or B-naphthyl; (C,—C,)aralkyl group such as
benzyl, 1-phenylethyl, 2-phenylethyl or phenylpropyl; a
heterocycle group selected from a five membered aromatic
or saturated ring with one N, O, S or Se heteroatom
optionally having a benzo or pyrido ring fused thereto:

/
3.

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl,
3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, furanyl,
benzofuranyl, tetrahydrothienyl, thienyl, benzothienyl or
selenazolyl, or a five membered aromatic ring with two N,
O, S or Se heteroatoms optionally having a benzo or pyrido
ring fused thereto:

71 71
> \
or i
‘ Z/ ‘ Yy

ZorZ!=N,0, SorSe

such as mmidazolyl, pyrazolyl, benzimidazolyl, oxazolyl,
benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl, 3-alkyl-
3H-imidazo| 4,5-blpyridyl or pyridylimidazolyl, or a five
membered saturated ring with one or two N, O, S or Se
heteroatoms and an adjacent appended O heteroatom:

SNCPSN

A A

(A 1s selected from hydrogen; straight or branched (C,—C,)
alkyl; Cg-aryl; substituted C.-aryl (substitution selected
from halo,(C,—C,)alkoxy, trihalo(C,—C;)alkyl, nitro, amino,
cyano, (C,—C,)alkoxycarbonyl, (C,—C,)alkylamino or
carboxy); (C.—Cylaralkyl group selected from benzyl,
1-phenylethyl, 2-phenylethyl or phenylpropyl)

such as y-butyrolactam, y-butyrolactone, imidazolidinone
or N-aminoimidazolidinone, or a six membered aromatic
ring with one to three N, O, S or Se¢ heteroatoms such as
pyridyl, pyridazinyl, pyrazinyl, sym-triazinyl, unsym-
triazinyl, pyrimidinyl or (C,—C;)alkylthiopyridazinyl, or a
s1x membered saturated ring with one or two N, O, S or Se
heteroatoms and an adjacent appended O heteroatom such as
2,3-d1oxo-1-piperazinyl, 4-ethyl-2,3-dioxo-1-piperazinyl,
4-methyl-2,3-dioxo-1-piperazinyl, 4-cyclopropyl-2-dioxo-
l-piperazinyl, 2-dioxomorpholinyl,
2-dioxothiomorpholinyl; or (CH,) COOR’ where n=0—4
and R’ is selected from hydrogen; straight or branched
(C,—Cyalkyl selected from methyl, ethyl, n-propyl or
l-methylethyl; or (C—C,,)aryl selected from phenyl,
a-naphthyl or B-naphthyl; with the proviso that R> and R°®
cannot both be hydrogen; or R> and R° taken together are
—(CH,),W(CH,),—, whereimn W 1s selected from (CH,),
and n=0-1, —NH, —N(C,—C,)alkyl [straight or branched],
—N(C,—C)alkoxy, oxygen, sulfur or substituted congeners
selected from (L or D)proline, ethyl(L or D)prolinate,
morpholine, pyrrolidine or piperidine; and the pharmaco-
logically acceptable organic and inorganic salts or metal
complexes.
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Compounds of special interest are compounds according,
to the above formula III and IV 1n which Y 1s NO,;

R is selected from R*(CH,) CO— or R*(CH,), SO,—;
and when R=R*(CH,), CO— and n=0, R* is selected from
hydrogen; straight or branched (C,—C,)alkyl group selected
from methyl or ethyl; a heterocycle group selected from a
five membered aromatic or saturated ring with one N, O, or

S heteroatom optionally having a benzo or pyrido ring fused

/
R

Z. =N, O, SorSe

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl,
3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, furanyl,
benzoturanyl, tetrahydrothienyl, thienyl, benzothienyl or
selenazolyl, or a five membered aromatic ring with two N,
O, or S heteroatoms optionally having a benzo or pyrido ring
fused thereto:

7! 7!
\
‘ /2. ‘ /Z
7
ZorZ!'=N,0, S or Se

such as 1midazolyl, pyrazolyl, benzimidazolyl, oxazolyl,
benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl, 3-alkyl-
3H-imidazo|4,5-b [pyridyl or pyridylimidazolyl, or a five
membered saturated ring with one or two N, O or S
heteroatoms and an adjacent appended O heteroatom:

SNCPSN

A A

(A 1s selected from hydrogen; straight or branched (C,—C,)
alkyl; Cg-aryl)

such as y-butyrolactam, y-butyrolactone, imidazolidinone
or N-aminoimidazolidinone; (C,—C,)alkoxycarbonyl group
selected from methoxycarbonyl, ethoxycarbonyl, straight or
branched propoxylcarbonyl, straight or branched butoxycar-
bonyl or allyloxycarbonyl; vinyl or substituted vinyl group
[substitution selected from (C,—C,)alkyl group, (C.—C,,)
aryl group selected from phenyl, a-naphthyl, 3-naphthyl,
substituted (C.—C,,)aryl group (substitution selected from
halo, (C,—C )alkoxy, (C,—C,)alkoxycarbonyl), halo(C,—C;)
alkyl group such as bromomethyl, fluoromethyl,
difluoromethyl, trifluoromethyl, chloromethyl,
dichloromethyl, trichloromethyl, 2-fluoroethyl, 2,2-
difluoroethyl, 2,2,2-trifluoroethyl, 2-bromoethyl or
2-10doethyl, (C,—C,)alkoxy group such as allyloxy,
methoxy, ethoxy, n-propoxy, n-butoxy or tert-butoxy;
Cq-arvloxy group selected from phenoxy or substituted
phenoxy (substitution selected from halo, (C,—C,)alkyl);
(C,—C,,)aralkyloxy group such as benzyloxy,
1-phenylethyloxy or 2-phenylethyloxy; vinyloxy or substi-
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tuted vinyloxy group (substitution selected from (C,—C,)
alkyl); R?R”amino (C,—C,)alkoxy group, wherein R°R” is a
straight or branched (C,—C,)alkyl selected from methyl,
ethyl, n-propyl, 1-methylethyl, n-butyl; or R“R”aminoxy
group, wherein R“R” is a straight or branched (C,—C.)alkyl
selected from methyl, ethyl, n-propyl, 1-methylethyl,
n-butyl, 1-methylpropyl, or 2-methylpropyl; and when
R=—R*(CH,), CO— and n=1-4, R* is selected from hydro-
gen; (C,—C,)alkyl group selected from methyl or ethyl;
amino; monosubstituted amino selected from straight or
branched (C,-C()alkylamino, cyclopropylamino,
cyclobutylamino, benzylamino or phenylamino; disubsti-
tuted amino selected from dimethylamino, diethylamino,
ethyl(1-methylethyl)amino, monomethylbenzylamino,
piperidinyl, morpholinyl, 1-tmidazolyl, 1-pyrrolyl, or 1-(1,
2.3-tnazolyl); (C.—C,,)aryl group selected from phenyl,
a.-naphthyl or (-naphthyl; substituted(C.C,)aryl group
(substitution selected from halo, (C,—C,)alkoxy, nitro,
amino, (C,—C,)alkoxycarbonyl); acyloxy or haloacyloxy
group selected from acetyl, propionyl or chloroacetyl;
(C,—C,)alkoxy group such as allyloxy, methoxy, ethoxy,
n-propoxy, n-butoxy or tert-butoxy; R“R”amino(C,—C.)
alkoxy group, wherein R°R” is a straight or branched
(C,—C,)alkyl selected from methyl, ethyl, n-propyl,
1 -methylethyl, n-butyl, 1-methylpropyl, or 2-methylpropyl
or R“R” is (CH,),, n=2-6, or —(CH,),W(CH,),— wherein
W 1s selected from —N(C,—C;)alkyl | straight or branched ],
—NH, —NOB [B is selected from hydrogen or (C,—C,)
alkyl], O or S; or R*R”aminoxy group, wherein R“R” is a
straight or branched (C,—C,)alkyl selected from methyl,
cthyl, n-propyl, 1-methylethyl, n-butyl, 1-methylpropyvl, or
2-methylpropyl or R°R” is (CH,),, n=2—6, or —(CIH.,), W—
(CH,),— wherein W 1s selected from —N(C,—C;)alkyl
| straight or branched], —NH, —NOB [B 1s selected from
hydrogen or (C,—C;)alkyl], O or S; halo(C,—C,)alkyl group
such as bromomethyl, fluoromethyl, difluoromethyl,
trifluoromethyl, chloromethyl, dichloromethyl,
trichloromethyl, 2-fluoroethyl, 2,2-difluoroethyl, 2,2,2-
trifluoromethyl, 2-bromoethyl or 2-iodoethyl; (C,—C,)
alkoxycarbonylamino group selected from tert-
butoxycarbonylamino, allyloxycarbonylamino,
methoxycarbonylamino, ethoxycarbonylamino or propoxy-
carbonylamino;

and when R=R*(CH,), SO,— and n=0, R* is selected
from straight or branched (C,—C,)alkyl group selected from
methyl or ethyl; (C.—C,)aryl group selected from phenyl,
a.-naphthyl or B-naphthyl; subsituted (C.—C, )aryl group
(substitution selected from halo, (C,—C,)alkoxy, nitro,
(C,—Calkoxycarbonyl); a heterocycle group selected from
a five membered aromatic or saturated ring with one N, O or
S heteroatom optionally having a benzo or pyrido ring fused

A
XY

Z=M,0OorsS

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl,
3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, furanyl,
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benzofuranyl, tetrahydrothienyl, thienyl, benzothienyl or

selenazolyl, or a five membered aromatic ring with two N,
O or S heteroatoms optionally having a benzo or pyrido ring

fused thereto:

\.—-—*""Zl

\ /> or
e
ZorZ'=N,0, or S

such as mmidazolyl, pyrazolyl, benzimidazolyl, oxazolyl,

benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl, 3-alkyl-

3H-imidazo|4,5-b [pyridyl or pyridylimidazolyl; and when
R=—R*(CH,),SO,— and n=1-4, R* is selected from hydro-
gen; straight or branched (C,—C,)alkyl group selected from
methyl or ethyl; R’ is selected from hydrogen; straight or
branched (C,—C,)alkyl group selected from methyl, ethyl,
n-propyl or 1-methylethyl;

R® is selected from hydrogen; straight or branched
(C,—C,)alkyl group selected from methyl, ethyl, n-propyl or
1-methylethyl; with the proviso that R> and R® cannot both
be hydrogen; or R> and R° taken together are —(CH,), W
(CH,),—, wheremn W 1s selected from (CH,), and n=0-1,
—NH, —N(C,-C;)alkyl [straight or branched],
—N(C,—C)alkoxy, oxygen, sulfur or substituted congeners
selected from (L or D)proline, ethyl(L or D)prolinate,
morpholine, pyrrolidine or piperidine; and the pharmaco-

logically acceptable organic and inorganic salts or metal
complexes.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The novel compounds of the present invention may be
readily prepared 1n accordance with the following schemes.

The starting 7-(substituted amino)-6-demethyl-6-
deoxytetracyclines described in formula 1, wherein
X=NR'R” and R<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>