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(57) ABSTRACT

The novel benzamide derivative represented by formula (1)
and the novel anilide dervative represented by formula (13)
of this invention has differentiation-inducing etffect, and are,
therefore, usetful a therapeutic or improving agent for malig-
nant tumors, autoimmune diseases, dermatologic diseases
and parasitism. In particular, they are lhighly effective as an
anticancer drug, specifically to a hematologic malignancy
and a solid carcinoma.
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CELL DIFFERENTIATION INDUCER,
BENZAMIDE COMPOUNDS

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

CROSS REFERENC.

(L]

This application claims priority of Foreign Japanese
Application #258863 filed Mar. 9, 1996.

Notice: More than one reissue application has been filed
for the reissue of U.S. Pat. No. 6,174,905. The reissue appli-
cations arve application Ser. No. 10/640,278 and the present
application.

1. Field of the Invention

This mvention relates to a differentiation-inducing agent.
In particular, this invention relates to the use of a novel ben-
zamide dertvative or anilide derivative for an anticancer drug
or other drugs based on 1ts differentiation-inducing activity.

2. Description of the Related Art

Cancers have now become a top cause of death, exceeding
heart and cerebrovascular diseases, and so many studies
have been conducted with enormous expense and time to
overcome cancers. They have not been, however, overcome
in spite of a variety of ivestigations for therapy such as a
surgical operation, a radiation therapy and thermotherapy.
Among those therapies, chemotherapy 1s one of the main
area for cancer treatment. To date, however, no satisfactory
drugs have been discovered, and thus an anticancer drug
with reduced toxicity and high therapeutic efiect has been
desired. Many of the conventional anticancer drugs show
their effect by affecting mainly DNA to express their cyto-
toxicity and then injuring carcinoma cells. However, since
they do not have sufficient selectivity between carcinoma
cells and normal cells, adverse reactions expressed 1n normal
cells have limited their use 1n therapy.

Meanwhile, differentiation-inducing agents among anti-
cancer drugs are intended to induce differentiation of carci-

noma cells for controlling their infinite proliferation, rather
than directly kill the cells.

The agents may, therefore, be inferior to the anticancer
drugs directly killing carcinoma cells, with regard to involu-
tion of a carcinoma, but may be expected to have reduced
toxicity and different selectivity. In fact, 1t 1s well known that
retinoic acid, a differentiation-inducing agent, may be used
for treatment of acute promyelogenous leukemia to exhibit a
higher effect [Huang et al., Blood, 72, 567-572(1988);
Castaign et al., Blood, 76, 1704-1709 (1990); Warrell et al.,
New Engl. J. Med. 324, 1385-1393(1991) etc.]. In addition,
vitamin D derivatives exhibit differentiation-inducing etfect,
and thus their application for anticancer drugs have been
investigated [e.g., Olsson et al, Cancer Res. 43, 5862-5867
(1983) etc.].

As the results of these investigations, there have been
reported applications for anticancer drugs, of a variety of
differentiation-inducing agents such as vitamin D deriva-
tives (JP-A 6-179622), 1soprene derivatives (JP-A6-
192073), tocopherol (JP-A6-256181), quinone derivatives
(JP-A 6-3035933), noncyclic polyisoprenoids (JP-A
6-316520), benzoic acid dervatives (JP-A 7-206765) and
glycolipids (JP-A 7-238100). There have been no agents
having sufficient level of effect for cancer treatment 1n spite
of the ivestigations, and thus there has been greatly desired
a highly sate agent effective to a variety of cancers.
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2
SUMMARY OF THE INVENTION

An objective of this invention 1s to provide a compound
which exhibits differentiation-inducing effect and 1s usetul
as a pharmaceutical agent such as therapeutic or improving
agents for malignant tumors, autoimmune diseases, derma-
tologic diseases and parasitism.

We have intensely attempted to achieve the above objec-
tive and have found that a novel benzamide derivative and a
novel anilide derivative having differentiation-inducing
elfect show antitumor effect, leading to this vention.
Specifically, this invention provides a compound represented
by formula (1) or a pharmaceutically acceptable salt thereof.

(1)

A—X—Q——(CHyn__ .

/C/"\‘\

—R2

o

wherein A 1s an optionally substituted a phenyl or hetero-
cyclic group which has 1 to 4 substituents selected from
the group consisting of a halogen atom, a hydroxyl
group, an amino group, a nitro group, a cyano group, an
alkyl group having 1 to 4 carbons, an alkoxy group
having 1 to 4 carbons, an aminoalkyl group having 1 to
4 carbons, an alkylamino group having 1 to 4 carbons,
an acyl group having 1 to 4 carbons, an acylamino
group having 1 to 4 carbons, an alkylthio group having
1 to 4 carbons, a perfluoroalkyl group having 1 to 4
carbons, a pertluoroalkyloxy group having 1 to 4
carbons, a carboxyl group, an alkoxycarbonyl group
having 1 to 4 carbons, a phenyl group and a heterocy-
clic group;

X 15 a bond or a moiety having a structure selected from
those 1llustrated 1n formula (2):

(2)

— (CHy)e :
R4

— (CHy)g=—— N—(CHy)e—,
— (CHy)g=—5——(CHy)e—,

— (CH)g——O——(CHz)e—,

O

— (CHy)g—C—(CHy)m—,
R5 O

— (CHy)g— N—C—(CHy)m—,
O RS

— (CHy)g—C— N—(CHy)m—,

wherein ¢ 1s an integer of 1 to 4; g and m are indepen-
dently an integer of 0 to 4; R* is hydrogen or an option-
ally substituted alkyl group having 1 to 4 carbons, or
the acyl group represented by formula (3)

(3)
O

—(C—Rb6

wherein R° is an optionally substituted alkyl group hav-
ing 1 to 4 carbons, a perfluoroalkyl group having 1 to 4
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carbons, a phenyl group or a heterocyclic group; R” is
hydrogen or an optionally substituted alkyl group hav-
ing 1 to 4 carbons;

n 1s an mteger of 0 to 4, provided that when X 1s a bond, n
1S not zero;

Q 1s a moiety having a structure selected from those illus-
trated 1n formula (4)

(4)

O R7 R7 O O R7
I |l |
—C N ] N C . —0 C N »

R7 O R7 O RS

|l ol
—N—C—0—, —N—C—N—,

S  R7 R7 S S  R7

I | [
_C N | N C . _O C N "

| 0
—N—C—0—, —N—C—N—

wherein R’ and R® are independently hydrogen or an
optionally substituted alkyl having 1 to 4 carbons;

R' and R” are independently a hydrogen atom, a halogen
atom, a hydroxyl group, amino group, an alkyl group
having 1 to 4 carbons, an alkoxy group having 1 to 4
carbons, an aminoalkyl group having 1 to 4 carbons, an
alkylamino group having 1 to 4 carbons, an acyl group
having 1 to 4 carbons, an acylamino group having 1 to 4
carbons, an alkylthio group having 1 to 4 carbons, a

pertluoroalkyl group having 1 to 4 carbons, a pertfluoro-
alkyloxy group having 1 to 4 carbons, a carboxyl group
or an alkoxycarbonyl group having 1 to 4 carbons;
R? is a hydroxyl or amino group.
This invention also provides an anilide having the struc-
ture represented by formula (13)

(13)

R3
A—Y—B %
N N X
[
O /

where A and R’ are as defined above; B is an optionally
substituted a phenyl or heterocycle group; Y 1s a moiety
having —CO—, —CS—, —SO— or —SO,— which 1s
linear, cyclic or their combination and links A and B; and 1n
which the distances between the centroid of ring B (W1), the
centroid of ring A (W2) and an oxygen or sulfur atom as a
hydrogen bond acceptor in the moiety Y (W3) can be as
follows; W1-W2=6.0t0 11.0 A, W1-W3=3.0t0 8.0 A, and
W2-W3=3.0 to 8.0 A; preferably W1-W2=7.0 to 9.5 A;
W1-W3 is 3.0 to 5.0 A; and W2-W3 is 5.0-8.0 A: or a
pharmaceutically acceptable salt thereof.

The novel benzamide derivative and the novel anilide
dertvative of this invention have differentiation-inducing
elfect and are useful as a drug such as a therapeutic or
improving agent for malignant tumors, autoimmune
diseases, dermatologic diseases and parasitism. In particular,
they are highly effective as a carcinostatic agent, specifically
to a hematologic malignancy and a solid carcinoma.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a change of the volume of the tumor when
the compound of Example 48 was administered against the

tumor cell HT-29.
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FIG. 2 shows a change of the volume of the tumor when
the compound of Example 48 was adminmistered against the

tumor cell KB-3-1.

DETAILED DESCRIPTION OF THE INVENTION
AND PREFERRED EMBODIMENTS

In the above formula (1), n maybe zero or an integer of 1
to 4.

Q 1n the above formula (1) may be any structure illustrated
in formula (35);

()

wherein R’ and R® are as defined above.

X 1n the above formula (1) may be a moiety having the
structure represented by formula (6):

—(CH>)e— (6)

wherein e 1s as defined above,

X 1n the above formula (1) may be also a moiety having
any structure 1llustrated 1n formula (7);

(7)

— (CHz)g—— 00— (CHy)e—,
— (CHy)g——8——(CHy)e—,

R4

— (CHy)g—— N—(CHy)e—

wherein e, g and R* are as defined above.

X 1n the above formula (1) may be also a moiety having
any structure 1llustrated 1n formula (8);

(8)
I
— (C(H)g—— C—(CH)m—,
R5 O

— (CHy)g— N—C—(CH;)m—,
O RS

— (CHy)g— C— N—(CH,)m—

wherein g, m and R> are as defined above.

The anilide represented by formula (13) may be one
wherein A 1s an optionally substituted heterocycle; B 1s an
optionally substituted phenyl; and R is an amino group.

The anilide may be also one wherein Y has —CO— and 1s
linear, cyclic or their combination.

As used herein, “1 to 4 carbons” means a carbon number
per a single substituent; for example, for dialkyl substitution
it means 2 to 8 carbons.

A heterocycle 1n the compound represented by formula
(1) or (13) 1s a monocyclic heterocycle having 5 or 6 mem-
bers containing 1 to 4 nitrogen, oxygen or sulfur atoms or a
bicyclic-fused heterocycle. The monocyclic heterocycle
includes pyridine, pyrazine, pyrimidine, pyridazine,
thiophene, furan, pyrrole, pyrazole, 1soxazole, 1sothiazole,
imidazole, oxazole, thiazole, piperidine, piperazine,
pyrrolidine, quinuclidine, tetrahydrofuran, morpholine, thio-
morpholine and the like. The bicyclic fused heterocycle
includes quinoline; isoquinoline; naphthyridine; fused
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pyridines such as furopyridine, thienopyridine,
pyrrolopyridine, oxazolopyridine, imidazolopyridine and
thiazolopyridine; benzoluran; benzothiophene; benzimida-
zole and the like.

A halogen may be fluorine, chlorine, bromine or 10dine.

An alkyl having 1 to 4 carbons includes methyl, ethyl,
n-propyl, 1sopropyl, n-butyl, isobutyl, sec-butyl and tert-
butyl.

gn alkoxy having 1 to 4 carbons includes methoxy,
cthoxy, n-propoxy, 1sopropoxy, allyloxy, n-butoxy,
1sobutoxy, sec-butoxy, tert-butoxy and the like.

An aminoalkyl having 1 to 4 carbons includes
aminomethyl, 1-aminoethyl, 2-aminopropyl and the like.

An alkylamino having 1 to 4 carbons includes
N-methylamino, N,N-dimethylamino, N,N-diethylamino,
N-methyl-N-ethylamino, N,N-diisopropylamino and the
like.

An acyl having 1 to 4 carbons includes acetyl, propanoyl,
butanoyl and like.

An acylamino having 1 to 4 carbons includes
acetylamino, propanoylamino, butanoylamino and the like.

An alkylthio having 1 to 4 carbons includes methylthio,
cthylthio, propylthio and the like.

A perfluoroalkyl having 1 to 4 carbons includes
tritfluoromethyl, pentafluoroethyl and the like.

A pertluoroalkyloxy having 1 to 4 carbons includes
tritfluoromethoxy, pentatluoroethoxy and the like.

An alkoxycarbonyl having 1 to 4 carbons includes meth-
oxycarbonyl and ethoxycarbonyl.

An optionally substituted alkyl having 1 to 4 carbons
includes methyl, ethyl, n-propyl, 1sopropyl, n-butyl,
1sobutyl, sec-butyl and tert-butyl and these having 1 to 4
substituents selected from the group consisting of a halogen,
hydroxyl, amino, nitro, cyano, phenyl and a heterocycle.

As described below, important elements in the compound
represented by formula (13) are (a) presence of ring A, ring
B and oxygen or sulfur atom as a hydrogen bond acceptor,
and (b) the distances between them determined by their
steric configurations. There may be, therefore, no limitation
as long as the structure of Y has a hydrogen bond acceptor
and rings A and B have required steric configurations.
Specifically, the structure of Y which has —CO—, —CS—,
—SO— or —SO,— and links A and B and which 1s linear,
cyclic or their combination, means either (a) one consisting
of carbon and/or hetero atoms linking A and B, whose linear
or branched moiety has —CO—, —CS5—, —SO— or
—S0O,—; (b) one linking A and B, whose cyclic moiety has
—CO—, —CS—, —SO— or —S0O,—; and (c) one linking
A and B wherein a combination of cyclic and linear moieties
form a structural unit having —CO—, —CS—, —SO— or
—SO,—.

A basic cyclic structure includes cyclic moieties having 4
to 7 members containing carbons and/or hetero atoms or
their fused cycles. For example 1t may be cyclobutane,
cyclopentane, cyclohexane, cycloheptane, oxetane, oxolane,
oxane, oxepane, pyrrolidine, imidazolidine, pyrazolidine,
piperidine, piperazine, indoline, 1soindoline, thiolane, thia-
zolidine and oxazolidine rings, which may contain unsatur-
ated bonds, hydrogen bond acceptors and/or substituents.

Structural analyses considering degree of conformational
freedom of the compound represented by formula (13) have
indicated that atomic groups possibly involved in an
biomolecule-drug interaction such as a hydrophobic interac-
tion and hydrogen bond may have a particular spatial con-
figuration 1n a compound showing high differentiation-
inducing effect.

Specifically, we formed a three-dimensional structure of a
high activity compound using a molecular modeling
software, SYBYL 6.3, and analyzed conformations for all
rotatable bonds to determine the most stable structure,
wherein their energy levels were evaluated by using Tripos
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6

force field after allocating charge on each atom according to
Gasteiger-Huckel method. Then, starting with the most
stable structure, we have performed a superimposition tak-
ing 1ts conformation into consideration using DISCO/
SYBYL and then have found that a particular spatial con-
figuration 1s necessary for expression of high differentiation-
inducing effect.

In the above analyses, other commercially available pro-
gram packages such as CATALYST(MSI), Cerius 2/QSAR+

(MSI) and SYBYL/DISCO(Tripos) may be used, and the
information on distance obtained 1n this imnvention 1s not lim-
ited to that from a particular calculation program.

The ring centroid used 1n definition of the spatial configu-
ration may be defined as an average of X, Y and Z axes of the
ring-forming atoms. When a ring structure to be calculated 1s
tused-polycyclic, the centroid of either the overall fused ring
or of a partial ring may be used as that for defining the space.

“Possibility of formation of a configuration” means that a
conformer filling the spatial configuration 1s within 135 kcal/
mol, preferably 8 kcal/mol from the energetically most

stable structure.

Specific calculation can be performed as described 1n the
instructions for Sybyl (M.Clark) or J.Comput.Chem. 10, 982
(1989).

A pharmaceutically acceptable salt of the compound of
this 1nvention includes salts with an inorganic acid such as
hydrochloric acid, hydrobromic acid, sulfuric acid and phos-
phoric acid; and with an organic acid such as acetic acid,
lactic acid, tartaric acid, malic acid, succinic acid, fumaric
acid, maleic acid, citric acid, benzoic acid, trifluroacetic
acid, p-toluenesulionic acid and methanesulfonic acid. Such
a salt includes N-(2-aminophenyl)-4-[ N-(pyridin-3-yl)
methoxycarbonylaminomethyl [benzamide hydrochloride,
N-(2-aminophenyl)-4-[N-(pyridin-3-yI)
methoxycarbonylaminomethyl Jbenzamide hydrobromide,
N-(2-aminophenyl)-4-[N-(pyridin-3-yI)
methoxycarbonylaminomethyl Jbenzamide sulfate, N-(2-
aminophenyl)-4-[N-(pyridin-3-yl)
methoxycarbonylaminomethyl benzamide phosphate, N-(2-
aminophenyl)-4-[N-(pyridin-3-yl)
methoxycarbonylaminomethyl Jbenzamide acetate, N-(2-
aminophenyl)-4-[N-(pyridin-3-yl)
methoxycarbonylaminomethyl|benzamide lactate, N-(2-
aminophenyl)-4-[N-(pyridin-3-yl)
methoxycarbonylaminomethyl ]benzamide tartrate, N-(2-
aminophenyl)-4-[N-(pyridin-3-yl)
methoxycarbonylaminomethyl |benzamide malate, N-(2-
aminophenyl)-4-[N-(pyridin-3-yl)
methoxycarbonylaminomethyl benzamide succinate, N-(2-
aminophenyl)-4-[N-(pyridin-3-yl)
methoxycarbonylaminomethyl Jbenzamide fumarate, N-(2-
aminophenyl)-4-[N-(pyridin-3-yl)
methoxycarbonylaminomethyl Jbenzamide maleate, N-(2-
aminophenyl)-4-[N-(pyridin-3-yl)
methoxycarbonylaminomethyl]benzamide citrate, N-(2-
aminophenyl)-4-[N-(pyridin-3-yl)
methoxycarbonylaminomethyl [benzamide trifluoroacetate,
N-(2-aminophenyl)-4-[N-(pyridin-3-yI)
methoxycarbonylaminomethyl |benzamide
p-toluenesulfonate and N-(2-aminophenyl)-4-[ N-(pyridin-3-
yl) methoxycarbonylaminomethyl [benzamide methane-
sulfonate.

As used herein, a “drug” includes a therapeutic and/or
improving agent to, for example, an autoimmune disease,
dermatologic disease or parasitism, in addition to a antican-
cer drug.

When having asymmetric carbon or carbons, the com-
pound represented by formula (1) or (13) may be obtained as
an individual stereoisomer or a mixture of stereoisomers
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including a racemic modification. This mvention encom- Representative compounds of this invention represented
passes the above-specified different forms, which may be by formula (1) or (13) are specifically shown 1n Tables 1 to 4,
also used as an active ingredient. but this mnvention 1s not imtended to be limited to these.

TABLE 1

A—X—Q—(CHy),

Compound No. A X Q R1 R2 R3
1 Direct bond O H H NH,
H
2 <_ —CH,— O H H NH,
\_/ —l—y—
H
3 —(CH>5)>— O H H NH,
H
4 <— —(CH,5);— O H H NH,
\_/ —l—y—
H
5 —(CH>5),— O H H NH,
C—N
H
6 E— —CH,— O H H NH,
\_/ —ly—
H
7 —(CH,5)>— O H H NH,
H
8 —_ —CH,— O H H NH,
\_/ y—
H
9 —(CH>5)>— (ﬁ H H NH,
N—C
H
10 Direct bond S H H NH,
C—N
H
11 E— —CH,— (ﬁ H H NH,
\ / 0—C—N—
H
12 Direct bond (‘:‘) H H NH,
—0O0—C—N—
H



Compound No.
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22

23
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HO
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H,N
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TABLE 1-continued

> Rl
(CHz)n \/a..\* A
4 ‘ 6
3 \/1\ o
2 |
O
X Q
Direct bond O
|
Direct bond O
|
—CH->,— T‘)
Direct bond O
|
Direct bond O
|
Direct bond O
|
—CH>— (‘:‘)
Direct bond ﬁ
—_— N—(C—N—
H H
—CH,— (‘:‘)
—CH->,— (‘j‘)
—CH,— (‘:‘)

10

R1

R2

R3

N,

N,

NH,

NI,

NI,

NI,

N,

NH,

NH,

NH,

NH,



Compound No.

24

25

26

27

28

29

30

31

32

33
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A—X—Q

H,CO
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H;CO

H;CO

N
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TABLE 1-continued

(CH)n

X

Direct bond

Direct bond

—CH,—

Direct bond

Direct bond

Direct bond

Direct bond

Direct bond

— CH,—

Direct bond

Q
O
|
—N—C—N
H H
S
|
—N—C—N—
H H
O
|
H
O
|
—C—N
H
O
|
—C—N
H
O
|
—C—N
H
O
|
H
O
|
—C—N
H
O
|
—C—N
H
O
|
—C—N
H

R3

NH,

NH,

NI,

NH,

NH,

NI,

NH,

NH,

NH,

NH,



Compound No.

34

35

36

37

38

39

40

41

42

43

44

H;CO

H3C04©—

H;CO

(HBC)QN{\_%

HoN

H;CHN

HN

ch—<

Oj i
H;C

\

e

F;C

F2CO

\

13

/

~

/

/

/

\

/

TABL

(CHE)H
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4 1-continued

> Rl

SA
S
4‘ ~

1N N

2

— CH,—

Direct bond

Direct bond

Direct bond

— CH,—

— CH,—

Direct bond

Direct bond

Direct bond

—CH,—

Direct bond

6

R3

L

—0O0—C

6\/4

\/l\

—R2

—_—N—
H

—0O0—C

_N_

14

R1

R2

R3

NI,

NH,

NH,

NI,

NH,

NI,

NH,

NH,

NH,

NH,

NH,



Compound No.

45

46

47

48

49

50

51

52

53

54

55

56

D=

TN/

15

A—X—Q

s

/

\

NH,

-

/

\J

H,N

(HBC)zN@_

{\_

/

H>N \

H,N
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TABLE 1-continued

(CHz)n \/a..\* i~
~

Direct bond

Direct bond

—CH,—

—O—CH,—

S— CH,—

—N—CH,—

— CH,—

— CH,—

— CH,—

O CH,—

O CH,—

— O0—CH,—

Q
O
|
H
O
|
H
O
|
O—C—N—
H
O
|
H
O
|
H
O
|
H
O
|
—O0—C—N—
H
O
|
—O0—C—N—
H
O
|
—C—N
H
O
|
H
I
—C—N
H
O
|
H

16

R1

R2

R3

N,

NH,

NH,

NH,

NI,

NI,

NH,

NH,

NH,

N,

NH,

NH,



Compound No.

57

58

59

60

01

02

03

64

05

06

o7

\

H,N

o
7

>

>

17

/

h

=4

NN

R

AN

ZN

Z

2N

27 7

>

AR

AN

AN
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TABLE 1-continued

5 Rl
(CHz)n R/:b P23
4 6
‘ P
; 2/ N TN
I g
\/
5
X Q
_ O—CH,— O
|
—( N
H
_ CH,—O—CH,— O
|
—( N
H
— N—CH,— 0O
|
P .
;C O H
— N—CH,— (‘:‘)
‘/\/&O —C_E—
\/
__ O—CH,— O
|
H
—O—(CH,)>— (‘:‘)
H
—N—CH,— 0O
. |
—( N
H
S— CH,— 0
|
—( N
H
_ O—CH,— O
|
—( N
H
O—(CH5)>— (‘:‘)
H
—O—(CH;)>— C‘)
O C

18

R1

R2

5-F

R3

NH,

NH,

NH,

NH,

N,

NI,

NH,

NH,

NI,

N,

NI,



Compound No.

0%

69

70

71

72

73

74

75

76

77

78

79

80

19

I

» 7

g

Z

%/ N

» 7

N

»Z

AN

» 7

NN

>

]
S

Z

>

AN

>

]
~ S

Z

>

AN

» 7

AN
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TABLE 1-continued

> Rl
(CHz)n \/a..\* A
4 ‘ 6
3 \/1\ o
2 |
O
X Q
—CH>,— (‘:‘)
H
—(CH,)»— (ﬁ
—(C—N
H
—(CH,)3— (‘:‘)
H
Direct bond (‘j‘)
—(C—N
H
Direct bond O
|
—(C—N
H
Direct bond O
|
H
—CH>,— (ﬁ)
—(C—N
—(CH,)>— (‘:‘)
—(C—N
H
—(CH,)3— (‘:‘)
—(C—N
H
—CH,— (‘:‘)
H
—CH>— (ﬁ
—N—C
H
Direct bond (ﬁ
—N—C
H
—CH>— (ﬁ
H

20

R1

R2

R3

N,

NH,

NI,

NH,

NH,

N,

NH,

NH,

NH,

NH,

NI,

N,

N,



Compound No.

81

82

83

84

85

86

87

8&

89

90

91

21

TABL

US RE40,703 E

> Rl

A—X—Q—(CHy)y D
%

»Z
AN

»
AN

» 7

/\‘ /\‘

Z

»
AN

z/‘ z/‘ z/‘
AN AN A

» 7

z/\‘
&r N

Direct bond

— CH,—

—(CHy)o—

—(CHy)3—

— CH,—

— CH,—

Direct bond

— CH,—

—(CH3)>—

— CH,—

O CH,—

4 1-continued

R3
P
1 \ 3
- ar
\/ 4
5
Q
O
|
—O0—C—N—
H
O
|
—O0—C—N—
H
I
O—(C—N——
H
O
|
O—C—N—
H
O
|
—N—C—0—
H
S
|
—O0—C—N—
H
O
|
—N—C—N—
H H
I
N—(C—N—
H H
O
|
—N—C—N—
H H
S
|
N—(C—N—
H H
O
|
_C_T_
CH
\ ( 2)3
Z~

22

R1

R3

NH,

NI,

N,

NH,

NH,

NH,

NH,

N,

NH,

N,

NH,
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TABLE 1-continued

5 RI
A—X—Q—(CHy)y ~.,_/
4 NP R3
‘ P
N TN N
| e
. A
5
Compound No. A X Q n R1
92 <— O CH,— 0 1 H
|
\ )_ —C—N
N / |
CH;
03 <— —O-CH,— 0 1 H
|
\ J_ O
N 3
04 — 0 % 0 |
| |
\ / — N{—C—CH,— —C—N
N A
05 — 0 0 1 m
| |
\ / — NH—C— —C—N
N 3
96 <— —N—CH,— 0 1 H
|
\ 4/>_ TR
N A
07 — ? ﬁ 0 |
\ / C—N—CH,—  ——C—N
I I

98 <i>_ O O 1 H
| |
\N / C— CH, — —C—N
99 — 0 0 0 H
| |
Q_ —C—(CHy)y— = —C—N—
N H

100 — O O 1 H
| |
\ / _C_(CHE)Z_ —( N
N H
101 — — CH,—O—CH,— O 0 H
|
\ / B
N H

102 <i>_ ~ CH,— O CH,— 0O 0  3-CH,
H
\N / —C—X—
103 = — CH,—O—CH,— O 0 H
H
<4/>_ T
N |

NI,

NI,

NH,

NH,

NH,

NH,

NH,

NH,

NH,

NH,

NI,
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26

25

1 -continued

—
—
L7

TABL

R2 R3

R1

Compound No.

NI,

oO=0

- CH2

/

104

N
H

{

NI,

105

/

\N
(

NH,

/

106

N,

107

/

\N

NI,

108

/

\N
(

NI,

— CH,— (‘:‘)
—O0—C—N—

/

109

NH,

5-F

2oL

o=

— CH,—

110

OH

2oL

oO=0

—CH,—

/

\N

111

™ ™

s -

Z Zz

- O

e <+

s L
L dan

O=0 oO=0
7L O

—CH,—

112

— CH,—

/
/

113

OH

2oL

oO=0

—CH,—

/

\N

114



Compound No.

115

116

117

118

119

120

121

122

123

124

125

27

A—X—Q

\ _/
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TABLE 1-continued

5 RI1
(CHZ)H\/%%
) ‘ 6
3 \/1\(2#’
i |
O
X Q
—CH,— (ﬁ
‘ N
-
N/
—CH,— (ﬁ
—CH,— (ﬁ
— CH,— ?
O C E_
—CH,— (ﬁ
—CH>,— (ﬁ
‘/\/(Cth
s
\N/
—CH>— (ﬁ
O C E_
—(CH,)>— ﬁ
—(CH3)o— “:‘)
(CH), 0
—(CH,)>— (ﬁ

28

R1

3-Cl

R2

4-OH

5-CH,

5-OCH,

5-OCH,

5-F

R3

OH

OH

OH

OH

OH

NH,

NI,

NH,

NH,

NH,

OH



Compound No.

126

127

128

129

130

131

132

133

134

135
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TABLE 1-continued
A—X—Q—(CH,) Wh
211\4/*}/\" 6 R3
‘ P
3 /1 C..f‘" ™~ \
2 ‘ I ‘ _3R2
O 6 / 4
\5/
A X Q
- I I
\& / —C— —N—C—N—
- I I
\_/ 1
— O CH,— ﬁ
\N / —C—X—
— O CH,— (‘:‘)
\N / —C—N
— O CH,— (‘:‘)
\N / —C—X—
NH, — CH,— O
/ |
—_— O C N—
< o
\)—
_/
NH, — O—CH,— 0O
/ |
—_— —(C—N——
< N
()
_/
NH, -~ CH,—O—CH,— (‘:‘)
— —(C—N—
H
\
_/
N(CHj3), —CH,— ﬁ
H
\
_/
N(CH3z), —O—CHy,— ﬁ
H

z/‘
Q/L

30

R1

2-Cl

R2

5-F

5-OCH,

R3

NI,

NH,

NI,

NH,

NI,

NH,

NI,

NI,

NH,

NH,



Compound No.

136

137

138

139

140

141

142

143

144
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31 32
TABLE 1-continued
A—X—Q—(CH,) Wi
L 2/n
\C\J\
3 2/ 1 C
|
O
A X Q n R1 R2
N(CH3), ~ CH,— O CH,— (‘j 1 H H
— —( N
H
_/
/OCH3 — CH,— (‘3‘ 1 H H
— —O0—C—N—
_/
/OCH3 — O CH,— (‘:‘) 1 H H
—_— ——(C—N—
_/
/OCH3 ~ CH,— O CH,— 0O 1 H H
|
—_— ——(C—N—
< o
\ 4/>_
N
OCH; — CH,— o‘ 1 H 5-F
—/ O C N—
_/
—_— Direct bond O 1 H H
\ / N
H

— Direct bond O 1 H H
) i
N H

— — CH,— 0 1 H H

R3

NI,

NI,

NI,

NH,

N,

N,

NH,

NH,

NH,



Compound No.

145

146

147

148

149

150

151

152

153

33

~
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TABLE 1-continued
5 Rl
(CHz)n \4‘/3\.‘ A 6
3 \/1\ o
2
|
O
X Q n Rl R2
— CH,— ﬁ 1 H H
—O0—C—N—
H
— CH,— (ﬁ 1 H H
—N—C—N—
H H
— CH,— ? 1 H H
O C N—
H
— CH,— ? | H H
N C O——
H
_ CH,— c:‘) 1 H H
N C N—
H H
—(CH;)— O 1 H H
|
H
—(CH5)>— O 1 H H
|
—( N
H
— (CH,)y— (ﬁ 0 H H
—N C
H
— CH,— ﬁ , H H
H

R3

NH,

NI,

NH,

N,

NI,

NH,

NH,

NH,

NH,



Compound No.

154

155

156

157

158

159

160

161

162
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TABLE 1-continued

R1
A—X—Q—(Cﬂz)n\
4 6

&
3\)1\

2

A X Q n R1 R2

— -~ CH,— O 1 H H

\ / —o—ﬂ—g—

N
Cl

—_— Direct bond O 1 H H
c1—<\ )— —E—N—

N / H

i>_ — CH,— (‘:‘) 1 5| 5|
<l <\ / O—C—N—

N H

Cl\ —0O—CH,— O 1 H H
|
— ——C—N
< H
\ 4/>_
N
Cl —0O—CH,— (ﬁ 1 H H
— — 00— (C—N——
H
N
N
Br\ —CH,— (ﬁ 1 H H
— —QO0—(C—N—
_/
H;CO —CH,— (ﬁ 1 H H
B —QO0—(C—N—
H
S
N
H;CO —CH,— (ﬁ 1 H H
B —N—(C—0O—
H

N\ _/

R3

NH,

< —_— Direct bond O 1 H H
|
\ / —C—N
N H
Cl

NI,

NH,

NH,

NH,

NH,

NH,

NH,

NH,



Compound No.

163

164

165

166

167

168

169

170

171
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TABLE 1-continued
5 Rl
A—X—Q—(CHy),
Rt
P -
3 : 1 f
O
A X
H,CO _ CH,—
\
_/
H;CO —(CH,5)>—
N
\
_/
H;CO —(CH,5)>—
\
S/
H;CO — (CH,),—
\__
L)
_/
H3CO _CHE_
\
_/
C,H:O _ CH,—
\
_/
H;CS —CH,—
\
_/
H,N _ CH,—
N
\
S/
— — CH,—

=
2

R3

NN

- ar

6\/4

L

O

—O0—C—N—

—O0—C—N—

—O0—C—N—

38

R1

R2

R3

NH,

NH,

NH,

NI,

NH,

N,

NH,

NI,

NH,



Compound No.

172

173

174

175

176

177

178

179

180

181

182

39

Cl

=
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TABLE 1-continued

> Rl

(CHz)n R/:b

4 ‘ 6

1N N

2

X

—(CH3)>—

Direct bond

—CH,—

O CH,—

C

O

— CH,—O—CH,—

— CH,—

Direct bond

—CH,—

— CH,—

—CH,—

—(CH3)>—

-~

H
N

N

|

R3

K

3
-

6

—O0—C—N—

N

L

R2

5-OCH,

R3

NI,

NI,

NH,

N,

NI,

NH,

NH,

NH,

NH,

NI,

NI,



Compound No.

183

184

185

186

187

188

189

190

191

192

193

41
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TABLE 1-continued

> Rl

CH
(CHz)n 4‘ R/:bﬁ

1N N

C

2 |

O

X
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