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BENZAMIDE DERIVATIVES AND
PHARMACEUTICAL COMPOSITIONS
CONTAINING SAME

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.

CROSS REFERENC.

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

1. Field of the Invention

This invention relates to a differentiation-inducing agent.
In particular, this invention relates to the use of a novel
benzamide derivative or anilide derivative for an anticancer
drug or other drugs based on its 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 investigations for therapy such as a
surgical operation, a radiation therapy and thermotherapy.
Among those therapies, chemotherapy i1s 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 effect has been
desired. Many of the conventional anticancer drugs show
their eflect by aflecting mainly DNA to express their cyto-
toxicity and then injuring carcinoma cells. However, since
they do not have suflicient selectivity between carcinoma
cells and normal cells, adverse reactions expressed in normal
cells have limited their use in therapy.

Meanwhile, differentiation-inducing agents among anti-
cancer drugs are mtended 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 invo-
lution 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 addltlon
vitamin D derivatives exhlblt differentiation-inducing eflect,
and thus their application for anticancer drugs have been
investigated [e.g., Olsson et al, Cancer Res. 43, 58625867
(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 6-3035955), noncyclic polyisoprenoids (JP-A
6-316520), benzoic acid denivatives (JP-A 7-206765) and
glycolipids (JP-A /- 258100) There have been no agents

having suflicient level of effect for cancer treatment 1n spite
of the mnvestigations, and thus thee has been greatly desired
a highly safe agent eflective to a variety of cancers.

SUMMARY OF THE INVENTION

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

We have mtensely attempted to achieve the above objec-
tive and have found that a novel benzamide derivative and
a novel anilide denivative having differentiation-inducing
cllect show antitumor eflect, leading to this invention.
Specifically, this invention provides a compound repre-

sented by formula (1) or a pharmaceutically acceptable salt
thereof.

(1)

A—X—Q—(CHy), S 2‘1 N
| .
P C/"N N
| o
O F

wherein A 1s an optionally substituted a phenyl or het-
erocyclic 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 hav-
ing 1 to 4 carbons, a carboxyl group, an alkoxycarbonyl
group having 1 to 4 carbons, a phenyl group and a
heterocyclic group;

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

(2)
— (CHy)e— > = (CHy)g—O——(CHy)e—

R4

— (CHp)g = N——(CH)e—

—(CHy)g—>S
O

— (CHy)g— C—(CH)y—
R5 O

— (CHy)g— N—C—(CHy)y=—"
O RS

——(CHy),;—C—N

(CHp)e™

(CHo)m—>

wheremn ¢ 1s an mteger of 1 to 4; g and m are
independently an integer of 0 to 4; R* is hydrogen or an
optionally substituted alkyl group having 1 to 4
carbons, or the acyl group represented by formula (3)

3)
O
I

C—R6

wherein R°® is an optionally substituted alkyl group
having 1 to 4 carbons, a pertluoroalkyl group having 1
to 4 carbons, a phenyl group or a heterocyclic group; R’
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1s hydrogen or an optionally substituted alkyl group
having 1 to 4 carbons;

n 1s an integer 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
illustrated 1n formula (4)

(4)

O R7 R7 O
[ s
—C—N— —N—C—
O R7 R7 O
. ! ,
—O0—C—N— —N—C—O0—
R7 O RS S  R7
I [
—N—C—N C—N——
R7 » S  R7
‘ H ? H ‘ 3
—N—0C O—(C—N——
R7 S R7 S RS
|l : .
—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 pertluo-
roalkyloxy group having to 4 carbons, a carboxyl group
or an alkoxycarbonyl group having 1 to 4 carbons;

R> is a hydroxyl or amino group.

This mvention also provides an anilide having the struc-

ture represented by formula (13)

(13)

R3
A—Y—B %
N N X
[
O /

wherein 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 molety Y (W3) can be as
follows; W1-W2=6.0to 11.0 A, W1-W3=3.0to 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
derivative of this invention have differentiation-inducing
cllect 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 eflective 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 TH.
INVENTION AND PREFERRED
EMBODIMENTS

L1

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 1llus-
trated 1n formula (5);

()

O R7 R7 O O R7

(. | [

C—N—, —N—C—, —O0—C—N—,

R7 O R7 O RS

|l ]
—N—C—0—, —N—C—N—

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);

—(CHp)e— (6)

wherein e 1s as defined above.

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

(7)

— (CHy)g—O—(CHy)e—, —(CHy)g—>—(CHpye—,
]5‘{4
— (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 illustrated in formula (8);

(8)
O

— (CHy)g— C—(CHy)m—,
RS O

— (CHp)g— N—C
O RS

— (CHp)g=— C—N—(CHy)m——

(CHy)m—,

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

The amilide represented by formula (13) may be one
wherein A 1s an optionally substituted heterocycle; B 1s an
optionally substituted phenyl; and Ris 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 i the compound represented by formula
(1) or (13) 1s a monocyclic heterocycle having 5 or 6
members containing 1 to 4 mitrogen, 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



US RE39,754 E

S

includes quinoline; 1soquinoline; naphthyridine; fused
pyridines such as furopyridine, thienopyridine,
pyrrolopyridine, oxazolopyridine, imidazolopyridine and
thiazolopyridine; benzolfuran; benzothiophene; benzimida-
zole and the like.
A halogen may be fluorine, chlorine, bromine or iodine.
An alkyl having 1 to 4 carbons includes methyl, ethyl,

n-propyl, 1sopropyl, n-butyl, isobutyl, sec-butyl and tert-
butyl.

An alkoxy having 1 to 4 carbons includes methoxy,
ethoxy, n-propoxy, i1sopropoxy, 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
trifluoromethyl, pentafluoroethyl and the like.

A perfluoroalkyloxy having 1 to 4 carbons includes
trifluoromethoxy, pentatiuoroethoxy 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 1n 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—, —CS—, —SO— or
—SO,—; (b) one linking A and B, whose cyclic moiety has
—CO—, —CS—, —SO— or —S0O,—; and (¢) one linking
A and B wherein a combination of cyclic and linear moieties
form a structural unit having —CO—, —CS5—, —SO— or
—S0O,—.

A basic cyclic structure includes cyclic moieties having 4
to 7 members containing carbons and/or hetero atoms or
theirr fused cycles. For example it may be cyclobutane,
cyclopentane, cyclohexane, cycloheptane, oxetane, oxolane,
oxane, oxepane, pyrrolidine, 1midazolidine, 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 1 an
biomolecule-drug interaction such as a hydrophobic inter-
action and hydrogen bond may have a particular spatial
configuration in 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,
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6

wherein their energy levels were evaluated by using Tripos
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 diflerentiation-

inducing eflect.

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 in this invention 1s not
limited to that from a particular calculation program.

The rnng centroid used 1n definition of the spatial con-
figuration 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 fused-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 {illing the spatial configuration 1s within 15
kcal/mol, preferably 8 kcal/mol from the energetically most
stable structure.

Specific calculation can be performed as described in the
mstructions for Sybyl (M.Clark) or J.Comput.Chem. 10,
082(1989).

A pharmaceutically acceptable salt of the compound of
this mvention 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, trifluoroacetic
acid, p-toluenesulionic acid and methanesulifonic acid. Such
a salt includes N-(2-aminophenyl)-4-[N-(pyridin-3-yl)
methoxycarbonylaminomethyl [benzamide hydrochloride,
N-(2-aminophenyl)-4-[N-(pyridin-3-yl)
methoxycarbonylaminomethyl Jbenzamide hydrobromide,
N-(2-aminophenyl)-4-|N-(pyridin-3-yl)
methoxycarbonylaminomethyl)benzamide sulfate, N-(2-
aminophenyl)-4-[N-(pyridin-3-yl)
methoxycarbonylaminomethyl |benzamide phosphate, N-(2-
aminophenyl)-4-[N-(pyridin-3-yl)
methoxycarbonylaminomethyl |benzamide acetate, N-(2-
aminophenyl)-4-[N-(pyridin-3-yl)
methoxycarbonylaminomethyl [benzamide lactate, N-(2-
aminophenyl)-4-[N-(pyridin-3-yl)
methoxycarbonylaminomethyl Jbenzamide tartrate, N-(2-
aminophenyl)-4-[N-(pyridin-3-yl)
methoxycarbonylaminomethyl Jbenzamide malate, N-(2-
aminophenyl)-4-[|N-(pyridin-3-yl)
methoxycarbonylaminomethyl|benzamide succinate, N-(2-
aminophenyl)-4-[N-(pyridin-3-yl)
methoxycarbonylaminomethyl|benzamide 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-yl)
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 invention encom- Representative compounds of this mnvention represented
passes the above-specified different forms, which may be by formula (1) or (13) are specifically shown 1n Tables 1 to
also used as an active ingredient. 4, but this mvention 1s not mntended to be limited to these.

TABLE 1
A—X—Q (CH>») e
— Y — () — 5
\4 /%A 5 n3
| P
2/ NN
I!‘r 6 ‘ 4 *
\/
5
Compound
No. A X Q R1 R2 R3
1 Direct bond O H H NH,
H
5 ~ CH,— O H H NH,
Y/ — T
<—>_ H
3 — {(CH,)y— 0 H H NI,
\_/ — N
H
4 —(CH5)3— O H H NH,
H
5 — —(CH2)4— O H H NH2
<\_/>_ TR
H
6 — —CH>,— O H H NH,
\ / C—N
H
7 _ _(CHE)E_ O H H NH2
\ 7/ — N
H
8 — —CH,— O H H NH,
\ / N—C
H
9 —(CH5),— O H H NH,
H
10 —_— Direct bond Q H H NH,
<\_/>_ C—N
H
11 —CH,— O H H NH,
H
12 — Direct bond O H H NH,
O—C

Z
AN
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TABLE 1-continued
A—X—Q (CH5)wm ]
AT N 2
\Cﬁ\ !
P
3 N
2/ | C’f \1 \ 3
I
CINSS
5
Compound
No. A X Q
13 — Direct bond O
|
F <\ /> C—}
14 Cl Direct bond O
|
15 —CH,— O
cl |
=y
16 Direct bond (ﬁ)
Br C T}*II
17 —_— Direct bond (ﬁ)
HO —<\ / C g
18 NO, Direct bond O
|
<_/ C Tﬁl
19 NO, —CH,— (‘j
/ N
H

<— C
20 O,N Direct bond S

\ |

— —N—C—N—

\_/

21 — —CH>— O
02N4<\ / _(‘!_N_
H

22 NH, —CH,— O

— —(C—N——

\_/

23 — —CH>,— O
|

\ 7/ “H

H,N

N,

N,

NH,

N,

N,

N,

N,

NTL,

NTL,

NTL,

NTL,
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TABLE 1-continued

5 Rl

A—X—Q—(CHn~_

4

Compound
No. A X Q
24 Direct bond O
——N C N—
H H
H>N
25 — Direct bond S
\ / — N—™(C—N—
H H
H>N
26 — —CH>,— O

N \ / —C—N—
H

27 — Direct bond O
NC \ / O N
: H
28 — Direct bond O
- [
3C4<\ / —C—N—
H

29 — Direct bond O
e L
H
30 — Direct bond O
|
\_/ ——y—
H
H;CO

31 — Direct bond O
\ / N
32 — —CH,— O
H3C04< >— _(‘!_N_
\ / N

33 H;CO Direct bond O

H;CO

H,CO

N,

NH,

NI,

N,

NH,

NTL,

N,

NI,

N,

N,
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TABLE 1-continued

5 RI
ATXTQ Gl N

4 ‘

3
/ 1
2
Compound
No. A X Q
34 H;CO —CH,— ﬁ
O C—N—
H
H;CO
H;CO
35 — Direct bond O
H;CHN \ / C—N
H
36 Direct bond O
(H3C)2N —_—(—N—
H

37 HZN_\ Direct bond O
|

O

T
.
Z e
b
\l/
5
G
|
O
(y—=
i

O

O
40 O —_— Direct bond O
\ / TR
H
H;C
41 Direct bond O
H;CS —_—C— N—
H
42 — Direct bond O

43 — —CH>,— O
F3C4<\ / (‘! N
H
44 —_— Direct bond O
|
F3COA<\ / —C—N—
H

NTL,

NTL,

N,

N,

N,

NH,

NTL,

NTL,

NH,

N,

NI,
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TABLE 1-continued
A—X—Q (CH,) ]
— YW () — .
\4 /%A 5 n3
3 ‘ N )2\
2/1 Cf‘" \l \ 3
e
\/
5
Compound
No. A X Q
45 —_— Direct bond O
H02C4< >— (\! .
\ 7/ N
46 Direct bond O
H;CO,C (‘! N
H

47 Nﬁ\N4<=>_ — CH,— (‘j‘m
"\ / —O—C—N—

4% <—>_ —O—CH,— (ﬁ

\_/ — TR
49 <—>_ S—CH->— (ﬁ

\_/ — TR
50 <—>_ _E_CHZ_ (ﬁ

\_/ — TR

51

—CH>,— O

—/ | —O0—C—N—
L) H
52 g—/>_ — CH,— _O_(\j_g_

H,

53 —CH>— O
(H3C),N “

54 o — — O—CH,— (ﬁ
%\ />_ T
55 i @_ —O—CH>,— (ﬁ
\_/ c
56 <—>_ — O—CH,— (‘jl)
\ 7/ c
/

H,N

Tz,

7

N,

N,

N,

N,

N,

N,

N,

N,

NTL,

NTL,

N,

NH,



Compound
No.

57

5%

59

60

01

62

63

64

65

60

o7

US RE39,754 E
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TABLE 1-continued

5 Rl
A— X—Q—(CHy)x N
E‘/\\ﬁﬁ\
; / 1 ~
5 C
|
O
A X
<—: —0O—CH,—
/
H>N
—CH,—O—CH,—
H>N

N—CH,—
Q_ H3C/J\O

—N—CH,—
O_ /\)\O

N

-
o
a—

(CHy)—

»Z
J
O

O

(CHy)—

R3
NNy
‘ L
6\/4
5
Q
O
|
0
O
|
0
O
|
0
O
|
C—N
H
O
|
C N
0
O
|
0
0O
|
0
O
|
0
O
|
C—N
H
O
|
C—N
H
O
|
O—C—N—
H

R1

18

R2

5-F

R3

NH,

NI,

NH,

NI,

N,

NTL,

NI,

NH,

NI,

N,

NTL,
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TABLE 1-continued

A—X—Q— (CH,)n Rl
6

\4‘/‘%
: \)1\

2

®

O

Compound
No.

08

09

70

71

72

73

74

75

76

77

78

79

s
s
()™
()™
s
()™
s
s
s
()™
s
s

— CH,—

—(CHy)o—

—(CHp)3—

Direct bond

Direct bond

Direct bond

—CH,—

—(CHy)r—

—(CHz)3—

—CH,—

— CH,—

Direct bond

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

R1

R2

R3

NTL,

NI,

N,

N,

NH,

NH,

NH,

NH,

N,

NTL,

N,

NTL,
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TABLE 1-continued

5 RI1
A— X—Q—(CHy)x

N w
1 Py
2/1 C.--"' \1 \3

-
/
\5/
Compound
No. A X Q

NH,

O

. <N_j— e |

81

82

83

84

85

8O

87

88

89

90

i>_ Direct bond

— CH,—

—(CH)o—

—(CHp)3—

—CH,—

— CH,—

Direct bond

—CH,—

—(CHp)—

—CH,—

O

O

N,

NTL,

NTL,

NTL,

NTL,

N,

NTL,

NI,

NTL,

NH,



Compound
No.

91

92

93

94

95

96

97

98

99

100

101

23

>

N

>

N

>

>

N

US RE39,754 E

TABLE 1-continued

Q— (CHy)n ~
6

\4‘/‘%
: \)1\(3#

2
|

O

O CH,—

— O—CH,—

O CH,—

—C—N—CH,—

——C—CH,—

N=0

(CHp)p—

O

@

(CHp)p—

~_ CH,— O CH,—

Q
O
|
/\/(CHz)s
‘ S
\N/
O
|
T
CH,
O
[
C N
H
O
|
H
O
|
H
O
|
H
O
|
C N
H
O
[
C N
H
O
[
C N
H
O
[
C N
H
O
|
H

R1

24

R2

R3

NTL,

NH,

OH

NH,

NI,

NH,

N,

N,

NTL,

N,

NTL,



Compound
No.

102

103

104

105

106

107

108

109

110

111

112

25

A—X—Q—(CH,)»

-
()
)~
)
()

s
s
s

s
s
s

US RE39,754 E

26
TABLE 1-continued
5 Rl
.
SR R
! Py
2/1 C’f \1 \3
[
M
5
X Q n R1 R2
~ CH,—O—CH,— O 0 3-CH, H
|
C N
H
— CH,—O—CH,— O 0 H H
|
T
CH,;
O O 0O H H
| |
—CH,—N—C— C—N
H H
_CHz_E_CHg_ O 0 H H
|
C N
H
—CH,—N—CH,— (ﬁ 0 H H
C N
P
\N/
——CH,—N—CH,— (ﬁ 1 H H
G
F;C 0 H
CH; —C—N—
H
— CH,— O | H H
|
O C ITT—
‘ \/CH2
S
N/
— CH,— O 1 H 5-F
|
O C—N—
H
— CH,— O | H H
|
O C—N—
H
— CH,— 0O 1 H 5-F
|
— N—C—N—
H H

R3

N,

N,

N,

N,

N,

N,

NTL,

NTL,

NTL,

OH

NTL,



Compound
No.

113

114

115

116

117

11%

119

120

121

122

27

A—X—Q— (CH,)n

US RE39,754 E
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TABLE 1-continued
5 Rl
\4@
3
2/1 C"/
|
O
X Q n RI R2
—CH,— O 1 H 4-Cl
|
O C N——
H
— CH,— O 1 H H
|
— N C N—
H H
— CH,— O 1 H H
|
CH
Y
e
N
—CH,— O 1 H 4-OH
|
Q C N—
H
— CH,— O 1 H q
|
C N
H
— CH,— 0O 1 H 5-CH,
|
—O0—C—N—
H
— CH,— O 1 H 5-OCH,
|
QO C N—
H
— CH,— 0O 1 H H
|
‘ \/(CHz)s
S
N/
—CH,— O 1 H 5-OCH;
|
Q C N—
H
—(CH,),— 0 0 H 5-F
|
H

R3

NTL,

OH

OH

OH

OH

OH

OH

NTL,

NH,

NI,



Compound
No.

123

124

125

126

127

128

129

130

131

132

133

29
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TABLE 1-continued

Q— (CHy)n ~
6

\4‘/‘%
: \)1\

2

X

—(CHp)—

—(CHy)o—

—(CHp)r—

-

®

=0

— O—CH,—

—O—CH,—

O CH,—

— CH,—

O CH,—

—CH,—O—CH,—

Q
O
[
H
O
|
—O0—C—N—
H
O
[
C—N
H
0
[
—N—C—N—
H H
O
[
C—N
H
O
[
H
O
[
H
O
[
H
O
[
—O0—C—N—
H
0O
[
H
O
[
H

R1

3-Cl

2-Cl

30

R2

5-F

5-OCH,

R3

NTL,

NI,

OH

N,

NH,

NH,

NI,

N,

N,

N,

NH,



Compound

No.

134

135

136

137

138

139

140

141

142

31

A—X—Q—(CH,)»

N(CHz3),

OCH;

OCH;

US RE39,754 E

TABLE 1-continued

5 Rl
SR R
! Py
2/1 C’f \1 \3
LA
\5/
X Q
—CH,— O
|
—O0— (C—N—
H
—O—CH,— O
|
H
—CH,—0O—CH,— O
|
H
—CH,— O
|
O—C—N—
H
—O—CH,— O
|
H
—CH,—0O—CH,— O
|
H
—CH,— O
|
—QO—(C—N—
H
Direct bond O
|
C—N
H
—CH>— O
|
—_— 0 (C=——N—
H

R3

N,

NTL,

NTL,

NH,

NTL,

NH,

N,

NI,

NTL,



Compound
No.

143

144

145

146

147

148

149

150

151

33

A—X—Q—(CH,)n

A

Hc%\N_j_

H;C \ /

N

CH;

Ty

CHa;

-

H;C

=
AN
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TABLE 1-continued

5 Rl

N

4

3

X

Direct bond

— CH,—

— CH,—

—CH,—

— CH,—

— CH,—

—CH,—

—(CHy)—

—(CHz)r—

Q
O
I
H
O
|
O—C—N—
H
O
|
—O0—C—N—
H
O
|
—N—C—N—
H H
O
|
O—C—N—
H
O
|
—N—C—0—
H
O
|
— N—C—N—
H H
O
[
H
O
[
C—N
H

R3

NTL,

N,

N,

NTL,

NTL,

N,

NTL,

NH,

N,
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TABLE 1-continued

5 Rl

A—X—Q— (CH,)»

N

Compound
No. A X Q
152 H;C —(CH,)>— (ﬁ
— — N—C—
H
€j>_
N
153 H;C —CH,— O
[
H

.

154 Direct bond O
|
\  / C

N

Cl
155 — _ CcH,— O
|
< / —0—C—N—
N H

Cl
156 Direct bond O
< >_ |
/ —C—N—
H

Cl \
N
157 4@_ —CH>— O
Cl \ H
O—C—N—
N H
158 c1\ —O—CH,— (ﬁ
— —C—N—
< o
\ 4/>_
N
159 c1\ —O—CH,— rﬁ.
— O—C—N—
H
< 4/>_
N
160 Br —CH,— O

\

)
Z
\

NTL,

NTL,

N,

N,

N,

NTL,

NTL,

NTL,

NTL,
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TABLE 1-continued
A—X—Q— (CH,)n Wi
AT N 2
SR R
! Py
2/1 C’f \1 \3
LA
\5/
Compound
No. A X Q
161 H;CO —CHy— ﬁ
— —O0—C—N—
H
N
N
162 H3CO\ —CHy— (‘:‘)
— —N—C—O0—
\_/
163 H,CO —CH,— ﬁ
— —N—C—N—
H H
\
\_/
164 H3CO\ —(CH,),— ﬁ
— C—N
H
\J_
N
165 cho\ —(CH)o— (ﬁ)
— —C—N—
H
\_/
166 H;CO —(CHy)o— (ﬁ
H
\
\_/
167 H3co\ —CH,— (ﬁ
— N—~C
H
\4/>_
N
168 C2H5O\ —CH,— ﬁ
— O—C—N—
4>_ H
_/
169 H;CS —CHy— ﬁ
— O—C—N—

N,

NTL,

NTL,

NH,

N,

N,

N,

NTL,

NTL,



Compound
No.

170

171

172

173

174

175

176

177

178

179

39

A—X—Q— (CH,)»

Z
‘ Z\‘

=
2

H,C

=
2

H;C

=
22

H;C
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TABLE 1-continued

—CH,—

— CH,—

—(CHz)r—

Direct bond

—CH,—

O CH,—

_ CH,— O CH,—

— CH,—

Direct bond

— CH,—

—O0—C—N—

R1

40

R2

5-OCH,

R3

NTL,

NTL,

N,

N,

NH,

N,

NTL,

NTL,

NH,

N,



Compound
No.

180

181

182

183

184

185

186

187

188%

189

190

US RE39,754 E
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TABLE 1-continued

5 RI
A—X—Q—(CHE)H\A/ |

2‘\:1\%)?\
2N NN

C

2 ]
|
O 6

|

N

5

A
o —CHy— O 1 H
|
\ /> ot N—
N 0
Cl

—CH,—

c“n 1 H
N
\_/ o—C—N—
/T —(CHy)— ﬁ L H
N
\_/ P -
- Direct bond O 1 W
N |
\_/ I,
S —CHy— O 0 H
N |
\_/ C—y
o —CHy— O 0 H
{ RN
\ 7/ X
- —CHy— 0 1 H
|
\_/ Nt
o —CHy— O 0 H
N |
\ 7/ C—N
1,0
- Direct bond O 1 .
N [
\ / I_,
;0
- —CHy— 0 1 O
N |
\ / P
H;C
- —CHy— 0O 1 O
N |
\ / o—C—N—

Cl

42

R2

R3

NH,

NH,

NH,

NH,

NH,

NH,

NH,

NH,

NH,

NH,

NH,
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TABLE 1-continued

A—X—Q— (CH,)n Rl
6

\4‘/‘%
: \)1\

2

®

O

Compound
No. A X Q
191 — N Direct bond O
\ / —(C—N—
H
N
192 — N —CH,— O
< |
\ J_ O—C E—
N

193 N — CH,—O—CH,— 0O

194 N ~_ CH,— O CH,— O
< |
\ J_ —(C—N—
8}

N
195 —N Direct bond O
|
W —C
N
196 N — CH,— O
< |
\ />— 0O—C—N—
N
197 — Direct bond O
— |
<\ / —C—N—
N—N H
198 — _CH,— O
|
N\ / 0—C—N—
N—N H
199 — _ CH,—O—CH,— O
>_ |
< / C—N
N—N H
200 — _ CH,—O—CH,— O
|
N—N H

201 Direct bond O
®_ u
H
202 \ —CH,— O
|
D_ 0—C—N—
q H

NTL,

NTL,

NH,

N,

NTL,

NH,

N,

NH,

N,

N,

NTL,

NH,
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TABLE 1-continued

5 RI1
A—X—Q—(CH,)x
2 \4/%/\6 -
LA
2/1 C’f \1 a3
[
O 6\/
5
Compound
No. A X Q n Rl
203 —(CH>5)>— O 1 H
G 2
®_ —O—!—N—
\\ H
204 —CH>—0O—CH>— O 0 H
S 2 2
- .
\ H
205 Direct bond O 1 H
B u
C—N
H

200 —CH>,— O 1 H

207 ~_ CH,— O CH,— 0 1 H

C:: /} Df /B Of /B O
I_
|
i

208 CH,—O—CH,— 0O 0 H
i
209 \ Direct bond O 1 H
| I

210 Direct bond O 1 H

f,z: /) Z
I_
|
i

O
T

211 —CH>,— O 1 H

—O0—C—N—

7\

F

212 Direct bond O 1 H

-
|
O\- ) 2
/
S
==

213 Direct bond O 1 H

I
e

z_?

/

/
I_
|
i

A

214 Direct bond O

Z,
1
n

/:Z
T)
KL=
|
7,
|
:

N,

NTL,

NTL,

NTL,

N,

NH,

NTL,

NTL,

N,

NTL,

NTL,

NTL,



Compound

No.

215

216

217

218

219

220

221

222

223

224

225

47
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TABLE 1-continued

A—X—Q—(CHn_

4

R1
N s

3

CH; —(CH,)o—

—(CHp)3—

L) N .

A
L

2

X

o1

\
Z
@
O

\

O

>
Vs
:
“"\
i

O

N H
\
CH,
—CH,— O
" -——O——g——N——-
g H
H>N O
—CH,— O
X I
H

—CH,—0O—CH,—
[~

—CH,—O—CH>— O
< Direct bond O
HN——;>F__- H

H,C

O

==
7.

—O0—C—N—

—O0—C—N—

R3

NTL,

NTL,

NH,

NTL,

N,

NTL,

NH,

NH,

NTL,

NTL,

N,
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TABLE 1-continued

5 Rl

A—X—Q—(CHn~_

4

3

Compound
No. A X Q

NH,

226 —CH,—O——CH,— O
[
N

227 / \ —(CH5)3— C‘*
C

228 g Direct bond O
N
229 —CH,— O
< i > O—~C I'}\IT—
N
230 a —CH,—0O—CH,— O
N

231 \ \ / Direct bond (‘jl)
\ L,
\N/ F
232 /\ /\ / Direct bond (ﬁ
\ oy
N F NF
233 \ 0O Direct bond (ﬁ
‘ —(C— N—
(L) ;
N
234 N /\‘_____..-O Direct bond (ﬁ
235 N /\_...-—-"O Direct bond (ﬁ
C N
236 /\ Direct bond O
|

N,

NH,

NH,

NH,

N,

NTL,

NTL,

NTL,

N,

NTL,
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TABLE 1-continued

5 RI1
A—X—Q—(CH
Q—(CHy)m ~ /%A .
4 6
2/1 ﬁf \l‘ \ 3
—R2
O 6 \/ 4
5
Compound
No. A X Q n Rl R2
237 H Direct bond O 1 H H
e N [
\\/ /
238 H>N 0O Direct bond O 1 H H
239 H,N Direct bond O 1 H H
DNy AN S “
‘ C—N
Y Y H
240 LN % Direct bond (‘jl) 1 H H
TABLE 2
Compound No. Structural formula
1 AN
| ]
/\)J\N/ Z
\ ‘ 8]
/\/ NH;
P N
O /K
O 0
2
O ‘ X
/\)J\ N\
H5N N
\ ‘ 8]
/\/ NH;
7N N

)
)
o

R3

NH,

NTL,

N,

NTL,
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TABLE 2-continued

Compound No. Structural formula
4
O
\)J\
B J
N A /\(\ N 7 T
O /K
O 0
5 0 /Q
N F
H
/O/“\ N
/\‘/\O /L
O
N 0
6 X N
F
X B
]
O\ﬁ/\/\o /L
O O 0
7 i ‘ N
‘/\)J\N/ S
H
N N/\/ NH,
~ ’ /&
N ‘ 0o
3 X ‘/\
N " F
‘ P N/ / NH>»
TN
O 0
9 X ‘/\
N\ / N/\I/
\ g g -
= N\ /N\/\ NH>

54



Compound No.

10

11

12

13

14

15

16
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TABLE 2-continued

Structural formula

X
(Y L L
F N N X HZN/\

T
0 7 ‘
= ‘ m S
!

/Z\‘
(Q/
]
'z,

7,
£\

0 ‘ X
O XX N 7
‘ H
N P / NH,
N
'y
H>N q
O X

56
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TABLE 2-continued

Compound No. Structural formula

17 o \
‘S 0 i
\_/ PR N,

N

H

18 0 /\

19
O X

‘ X
. AN NH,
/\o“&/
W p)L JQ

TABLE 3

Compound No. Structural formula

~ LA
~ AL

1

)

=
N\

)

—
N\




Compound No.

3

10

59
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TABLE 3-continued

e Ve

‘ X
~ 7

Structural formula

N
H

P!
- |

0
‘/\/\0)‘\
~Z

O

AN O\)‘\
®
7 0

Z x P

~

- W@

60



Compound No.

11

12

13

14

15

16

Compound No.

Naa

)

—
\

61

US RE39,754 E

TABLE 3-continued

)
)

—
N\

TABL

Structural formula

.
-, 4
-

=
SOSUSY
X 0 g/\S Z

ZiT

Structural formula

CH;

\/O\‘/U\N
H

R

e

‘ S
N

NH,

62



Compound No.

2

)
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TABLE 4-continued

Structural formula

/\)J\E/ \(

|
/O\[)‘\N/ N N
3
CH:

—
\

O\
/

<
~
=

T\
4

<\
(
=,
4<
4

/
O

N
\

\
EZ\
/

O CH,
6
O
X Ps
H
\/\O N \ NH»
O CHj
7
O
X PR
7Ry O /\‘ E
O NH
/ E/\/ 2
CH,
8
O
N
7 = N
| ¢ E —
/

NTN\( N NH,

64



Compound No.

10

11

12

13

14
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TABLE 4-continued

Structural formula

7T
7T

O
PN F N
‘ H
P T \/ ™ NH;

CH; O

\

F
O
N Ps
R N
‘ H
NH,

CH; O

\
=,
4

O
‘/N\ O, /\‘)I\ E
H
S N N\/\/ NH;
H
O
0 AN
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The compound of this mvention may be prepared as
described below.
(a) A compound represented by formula (14);

A—X—R’ (14)

wherein A and X are as defined above; R” is —C(=G)OH

(G 1s an oxygen or sulfur atom) or —NH,; 1s condensed with
a compound represented by formula (15);

(15)

R10—(CH,)n N /fl o
| .
\/\ch \
[ - ar
O /

wherein R*, R and n are as defined above:; R'" is —NH,
when R’ is —C(=G)OH (G is as defined above) and

—C(=G)OH (G is as defined above) when R” is —NH.,;
R is an amino group protected with a protective group used
in a common peptide-forming reaction, e.g., tert-
butoxycarbonyl or a hydroxyl group protected with a pro-
tecting group commonly used 1n a peptide-forming reaction,
including benzyl.

(b) A compound represented by formula (16)

A—X_RP

(16)

wherein A and X are as defined above; and R'* is —OH or
—NH,; 1s condensed with a compound represented by
formula (17);

(17)
R1

YA

‘\/\Cfg\‘)\

wherein R*, R*, R'' and n are as defined above; R"® is —OH

or —NH,; using an agent such as N,N'-carbonyldiimidazole,
N.,N'-thiocarbonyldiimidazole, phosgene or thiophosgene, to
give a compound represented by formula (18);

R13—(CH,)n

(18)

A—X—Q—(CH,)n
R11

wherein A, X, Q, n, R', R* and R"' are as defined above,

whose protecting group 1s then removed to give the com-
pound of this invention.
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(c) A compound represented by formula (14) 1s condensed
with a compound represented by formula (19);

(19)

R10— (CHy)n S /fl
iy
‘ O—R14
/\C/
|
O

wherein R', R'” and n are as defined above; R'* is a methy],
cthyl or tert-butyl group.

(d) A compound represented by formula (16) 1s condensed
with a compound represented by formula (20);

(20)
R13— (CH,)n X /R1
e
‘ . _O—RI14
C
|
O

wherein R', R*, R'* and n are as defined above; using an
agent such as N,N'-carbonyldiimidazole, N,N'-
thiocarbonyldiimidazole, phosgene or thiophosgene to give
a compound represented by formula (21);

(21)

R1
A—X—Q—(CH,)n N/
‘ S
. _O—RI14
I
O

wherein A, X, Q, n, R" and R"* are as defined above; which
1s then hydrolyzed to give a compound represented by
formula (22);

(22)
A—X—Q— (CH>)n

R1
S~ A

F

wherein A, X, Q, n and R' are as defined above. The product
1s condensed with a compound represented by formula (23);

R11
N )\
P

(23)

‘ —R?2

N

wherein R* and R'' are as defined above; to give a com-
pound represented by formula (18) whose protecting group
1s then removed to give the compound of this mnvention.
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(¢) A compound represented with formula (22) 1s con-
densed with a compound represented by formula (24);

(24)
R3

N

X
-
\/

H,N

wherein R® and R° are as defined above; to give the
compound of this invention.

Preparation procedures for typical intermediates are
shown below.

A compound represented by formula (15) may be pre-
pared by introducing an appropriate protecting group to a

benzoic acid derivative represented by formula (235);

(23)
R1

RI0——(CHoan A .
S

N A

C

|
O

wherein R', R'” and n are as defined above; condensing the
product with a compound represented by formula (23), and
removing the protecting group of the condensation product.
A compound represented by formula (17) may be pre-
pared by introducing an appropriate protecting group to a
benzoic acid derivative represented by formula (26);

(26)
R1
R13— (CHz)n\ /a\../
.
‘ OH
P o
|
O

wherein R', R'” and n are as defined above; condensing the
product with a compound represented by formula (23), and
removing the protecting group of the condensation product.

A compound represented by formula (23) may be pre-
pared by introducing a protecting group to a compound
represented by formula (24).

Next, reactions used for preparation of the compound of
this invention will be described.

The condensation reaction 1n (a) may be an amide-bond
forming reaction for a usual peptide using, for example, an
activated ester, a mixed acid anhydride or an acid halide. For
example, a carboxylic acid, 1.e., a compound represented by
formula (14) wherein R” is —C(=G)OH (G is as defined
above) or a compound represented by formula (135) wherein
R'® is —C(=G)OH (G 1is as defined above), may be
condensed with a phenol derivative such as 2.,4,5-
trichlorophenol, pentachlorophenol and 4-nitrophenol, or an
N-hydroxy compound such as N-hydroxysuccinimide and
N-hydroxybenzotriazole, 1in the presence of
dicyclohexylcarbodiimide, to be converted into an activated
ester, which 1s then condensed with an amine represented by
formula (14) wherein R” is —NH, or by formula (15)
wherein R' is —NH,, to give the desired product.

Alternatively, a carboxylic acid represented by formula

(14) wherein R” is —C(=G)OH (G is as defined above) or
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by formula (15) wherein R'® is —C(=G)OH (G is as
defined above), may be reacted with, for example, oxalyl
chloride, thionyl chloride or phosphorus oxychloride to be
converted into an acid chloride, which 1s then condensed
with an amine represented by formula (14) wherein R is
—NH, or by formula (15) wherein R'® is —NIH.,,, to give the
desired product.

Furthermore, a carboxylic acid represented by formula
(14) wherein R” is —C(=G)OH (G is as defined above) or
by formula (15) wherein R'® is —C(=G)OH (G is as
defined above), may be reacted with, for example, 1sobutyl
chlorocarbonate or methanesulfonyl chloride to be con-
verted 1into a mixed acid anhydride, which 1s then condensed
with an amine represented by formula (14) wherein R” is
—NH, or by formula (15) wherein R'® is —NH.,,, to give the
desired product.

The above condensation reaction may be conducted solely
using a peptide condensing agent such as
dicyclohexylcarbodiimide, N,N'-carbonyldiimidazole,
diphenyl phosphoric azide, diethylphosphorylcyanide,
2-chloro-1,3-dimethylimidazolonium chlornde, efc.

The reaction may be usually conducted at —20 to +50° C.
for 0.5 to 48 hours. Solvents which may be used include
aromatic hydrocarbons such as benzene, toluene and the
like; ethers such as tetrahydrofuran, dioxane, diethyl ether
and the like; halogenated hydrocarbons such as
dichloromethane, chloroform and the like; N,N-
dimethylformamide; alcohols such as methanol, ethanol and
the like; and a mixture thereof. If necessary, an organic base
such as triethylamine and pyridine may be added.

The condensation reaction 1n (b) may be conducted by
activating a compound represented by either formula (16) or
(17) with, for example, phosgene, thiophosgene, N,N'-
carbonyldiimidazole, N,N'-thiocarbonyldiimidazole or the
like and then reacting the activated product with the other
compound. The reactions may be usually conducted at —20
to +50° C. for 0.5 to 48 hours. Solvents which may be used
include aromatic hydrocarbons such as benzene, toluene and
the like; ethers such as tetrahydrofuran, dioxane, diethyl
cther and the like; halogenated hydrocarbons such as
dichloromethane, chloroform and the like; N,N-
dimethylformamide; and a mixture thereof. If necessary, an
organic base such as triethylamine, pyridine and the like
may be added.

The condensation reaction 1n (¢) may be conducted as the
condensation 1n (a).

The condensation reaction 1n (d) may be conducted as the
condensation in (b).

The protecting group of the compound represented by
formula (17) may be removed under the conditions used 1n
a common peptide-forming reaction. For example, when R
in formula (18) 1s the amino group protected with tert-
butoxycarbonyl, it may be deprotected by treatment with an
acid such as hydrochloric acid, trifluoroacetic acid or the
like.

A salt of a compound represented by formula (1) or (13)
may be formed during preparation of the compound, but 1s
usually formed by treating the compound with a pharma-
ceutically acceptable acid. Such an acid includes mnorganic
acids such as hydrochloric acid, hydrobromic acid, sulfuric
acid, phosphoric acid and the like; and organic acids such as
acetic acid, tartaric acid, fumaric acid, maleic acid, citric
acid, benzoic acid, trifluroacetic acid, p-toluenesulfonic acid
and the like. These salts may be also used as an active
ingredient in this mnvention, as the free base, the compound
represented by formula (1) or (13).

A compound represented by formula (1) or (13) may be
purified or 1solated by a usual separation method such as
extraction, recrystallization, column chromatography and

the like.
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The novel benzamide or amilide derivative of this inven-
tion has diflerentiation-inducing eflect and thus 1s useful as
a therapeutic and/or improving agent to a variety of diseases
such as malignant tumors, autoimmune diseases, dermato-
logic diseases and parasitism.

As used herein, a “malignant tumor” includes hemato-
logic malignancy such as acute leukemia, malignant
lymphoma, multiple myeloma and macroglobulinemia as
well as solid tumors such as colon cancer, cerebral tumor,
head and neck tumor, breast carcinoma, pulmonary cancer,
esophageal cancer, gastric cancer, hepatic cancer, gallblad-
der cancer, bile duct cancer, pancreatic cancer,
nesidioblastoma, renal cell carcinoma, adrenocorticol
cancer, urinary bladder carcinoma, prostatic cancer, testicu-
lar tumor, ovarian carcinoma, uterine cancer, chorionic
carcinoma, thyroid cancer, malignant carcinoid tumor, skin
cancer, malignant melanoma, osteogenic sarcoma, soft tis-
sue sarcoma, neuroblastoma, Wilms tumor and retinoblas-
toma.

An automimmune disease includes rheumatism, diabetes,
systemic lupus erythematodes, human autoimmune lympho-
cytotic lymphadenopathy, immunoblastic lymphadenopathy,
Crohn disease and ulcerative colitis.

A dermatologic disease includes psoriasis, acne, eczema
and atopic dermatitis.

Parasitism includes diseases such as malana caused
through vermination.

Indications for the compound of this invention are not
limited to these specific examples.

The active ingredient of this invention useful as a drug
may be used i the form of a general pharmaceutical
composition. The pharmaceutical composition may be pre-
pared with generally used diluents or excipients such as
filler, extender, binder, moisturizing agent, disintegrator,
surfactant and lubricant. The pharmaceutical composition
may have a variety of dosage forms depending on its
therapeutic purpose; typically tablet, pill, powder, solution,
suspension, emulsion, granule, capsule, injection (e.g.,
solution, suspension) and suppository.

For preparing tablets, a variety of carriers well-known 1n
the art may be used. Such a carrier includes excipients such
as lactose, glucose, starch, calcium carbonate, kaoline, crys-
talline cellulose and silicic acid; binders such as water,
cthanol, propanol, simple syrup, glucose solution, starch
solution, gelatin solution, carboxymethyl cellulose, shellac,
methyl cellulose and polyvinyl pyrrolidone; disintegrators
such as dried starch, sodium alginate, powdered agar, cal-
cium carmelose, starch and lactose; disintegration retarders
such as sucrose, cocoa butter and hydrogenated o1l; absorp-
tion promoters such as quaternary ammonium base and
sodium lauryl sulfate; moisturizing agents such as glycerin
and starch; adsorbents such as starch, lactose, kaoline,
bentonite, colloidal silicic acid; and glidants such as talc,
stearates and polyethylene glycol. The tablet may be, 1t
necessary, one coated with a common coating; for example,
sugar-coated tablet, gelatin-coated tablet, enteric coated
tablet, film-coated tablet, double-layer tablet and multilayer
tablet.

In forming pills, a variety of carriers well-known 1n the art
may be used. Such a carrier includes excipients such as
crystalline cellulose, lactose, starch, hydrogenated vegetable
o1l, kaoline and talc; binders such as powdered acacia,
powdered tragacanth gum and gelatin; disintegrators such as
calcium carmelose and agar.

Capsule may be prepared by blending an active ingredient
with a variety of the above carriers as usual and filling the
resulting blend into, for example, a hard or soft gelatin
capsule or the like.
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For preparing injection, solution, emulsion and suspen-
s10n are sterilized and preferably 1sotonic with blood. It may
be prepared using diluents commonly used 1n the art; for
example, water, ethanol, macrogol, propylene glycol,
cthoxylated 1sostearyl alcohol, polyoxyisostearyl alcohol
and polyoxyethylene sorbitan fatty acid esters. The pharma-
ceutical preparation may contain sodium chloride necessary
to prepare an 1sotonic solution, glucose or glycerin, as well
as usual solubilizers, buflers and soothing agents.

Suppository may be formed using a variety of well-known
carriers; for example, semi-synthetic glyceride, cocoa butter,
higher alcohols, higher alcohol esters and polyethylene
glycol.

Furthermore, the pharmaceutical composition may con-
tain coloring agents, preservatives, perfumes, flavors, sweet-
eners and/or other drugs.

The amount of the active ingredient 1n the pharmaceutical
composition of this mvention may be, as appropriate,
selected from a wide range with no limitations, and 1s
generally about 1 to 70% by weight 1n the composition,
preferably about 5 to 50% by weight.

An administration route of the pharmaceutical composi-

tion 1s not limited, and selected depending on patient’s age,
seX, severity of disease and other conditions. For example,
tablet, pill, solution, suspension, emulsion, granule and
capsule may be orally administered; injection may be intra-
venously administered solely or in combination with a
common 1nfusion flud such as glucose, amino acids and the
like, or 1f necessary, intramuscularly, subcutaneously or
intraperitoneally as a sole preparation. Suppository may be
intrarectally administered.

Dose of the pharmaceutical preparation of this invention
may be selected, depending on their dosage form, patient’s
age, sex and severity of disease, and other conditions, as
appropriate, but the amount of the active ingredient may be
generally about 0.0001 to 100 mg/kg a day. It 1s recom-
mended that a unit dosage form may contain about 0.001 to
1000 mg of the active ingredient.

The compound represented by formula (1) or (13) of this
invention or a salt thereof exhibits no or a [mall] small
toxicity which 1s acceptable as the anticancer agent at the
dose showing pharmacological eflects.

EXAMPLES
This invention will be specifically illustrated with, but 1s
not limited to, the following examples, where the numbers

in parentheses indicate those of the compounds shown 1n the
above detailed description.

Example 1

Preparation of N-(2-aminophenyl)-4-(IN-
benzoylaminomethyl)benzamide hydrochloride
(Table 1: hydrochloride of Compound 1):

(1-1) To a suspension of 21.16 g of
4-aminomethylbenzoic acid(140 mmol) 1 4350 mL of
dichloromethane was added 42 mL of triethylamine (300
mmol). Under ice-cooling, 60.4 g of trifluoroacetic anhy-
dride (287 mmol) in 50 mL of dichloromethane were added
dropwise, maintaining the inner temperature at 3 to 8° C.,
and then the mixture was stirred four 3 hours. The reaction
mixture was poured into a saturated aqueous sodium bicar-
bonate solution, and was acidified with 10% hydrochloric
acid. The gel precipitate-was collected by filtration and dried
to give 30.4 g of 4-(N-trifluoroacetylaminomethyl)benzoic

acid (Yield: 87.8%) as an opalescent solid.

"HNMR (270 MHz, DMSO-d,.) 8 ppm: 4.47(2H, d, J=5.8
Hz), 7.39(2H, d, J=8.1 Hz), 7.93(2H, d, J=8.1 Hz), 10.08
(1H, t, 1=5.8 Hz), 12.95(1H, br.s.)
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(1-2) To a solution of 108 g of o-phenylenediamine (1.0
mol) in 1000 mL of dioxane was added 500 mL of 1N
sodium hydroxide aqg., and then 218 g of tert-
butyldicarbonate (1.1 mol) 1n 500 mL of dioxane under
ice-cooling. After stirring for 6 hours at room temperature,
the mixture was left overnight. The mixture was concen-
trated to 1/2 volume by evaporation, and extracted with ethyl
acetate. The organic layer was washed with saturated brine,
dried and evaporated. The residue was purified by column
chromatography (eluent: chloroform) to give a solid, which
was then washed with diethyl ether to give 684 g of
N-tertbutoxycarbonyl-o-phenylenediamine (Yield: 32.8%)
as a white solid.

'H NMR(270 MHz, CDC1,) 8 ppm: 1.51(9H, s), 3.75(2H,
5), 6.26(1H, s), 6.77(1H, d, J=8.1 Hz), 6.79(1H, dd, J=7.3,
8.1 Hz), 7.00(1H, dd, J=7.3, 8.1 Hz), 7.27(1H, d, J=8.1 Hz)

(1-3) To a suspension of 30 g of the compound from the
process (1-1) (121 mmol) 1n 200 mL of dichloromethane
were slowly added dropwise 21 g of oxalyl chloride (165
mmol) with itermittently adding DMF (0.1 mL per 2 mL
addition), maintaining the inner temperature within 10 to
15° C. by ice-cooling. After completion of the addition, the
mixture was stirred until bubble generation ceased, and then
at 40° C. for an additional hour. After evaporation, excess
oxalyl chloride was azeotropically removed with toluene,
and then the residue was redissolved i 100 mL of dichlo-
rocthane. The prepared acid chloride solution was added
dropwise to a solution of 22.88 g of the compound from the
process (1-2) (110 mmol) in 100 mL of dichloromethane and
200 mL of pyridine, maintaining the mnner temperature
within 7 to 9° C. by ice-cooling.

After addition, the mixture was warmed to room
temperature, and was left overnight. After adding saturated
sodium bicarbonate aqg. to the reaction mixture, the resulting
mixture was extracted with chloroform, and the organic
layer was washed with saturated brine, dried and evaporated.
To the residue was added methanol-diisopropyl ether, and
the precipitated solid was collected by filtration and dried to
give 28.1 g of N-([2-(N-tert-butoxycarbonyl))aminophenyl |-
4-(N-trifluoroacetylaminomethyl)benzamide (Yield: 58%)
as a light yellow solid.

'"H NMR (270 MHz, DMSO-d,) & ppm: 1.44(9H, s),
4.48(2H, d, J=5.9 Hz), 7.12-7.23(2H, m), 7.44(2H, d, J=8.1
Hz), 7.54(2H, d, J=8.1 Hz) 7.94(2H, d, J=8.1 Hz), 8.68(1H,
br.s), 9.83(1H, s), 10.10(1H, br.t, J=5.9 Hz)

(1-4) To a suspension of 13.12 g of the compound from
the process (1-3) (30 mmol) in 120 mL of methanol and 180
mL of water were added 4.70 g of potassium carbonate (34.0
mmol), and the mixture was heated with stirring at 70° C. for
4 hours. It was extracted with chloroform, and the organic
layer was washed with saturated brine, dried, evaporated and
dried to give 10.3 g of 4-aminomethyl-N-|2-(N-
tertbutoxycarbonyl)aminophenyl]benzamide (Yield:
quantitative) as a light yellow amorphous solid.

'"H NMR (270 MHz, DMSO-d,) & ppm: 3.80(2H, s),
7.13-7.23(2H, m), 7.48-7.58(4H, m), 7.90(2H, d, J=8.1 Hz),
8.69(1H, br.s), 9.77(1H, br.s)

(1-5) To a solution of 0.11 g of the compound from the
process (1-4) (0.44 mmol) 1n 5 mL of pyridine was added
0.08 g of benzyl chloride (0.53 mmol), and the mixture was
gradually warmed to room temperature and then stirred for
8 hours. Saturated sodium bicarbonate ag. was added, and
then the mixture was extracted with ethyl acetate. The
organic layer was washed with saturated brine, dried and
evaporated. The residue was washed with diisopropyl ether,

and the solid obtained was dried to give 0.14 g of N-[2-(N-
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tert-butoxycarbonyl)aminophenyl]-4-(N-
benzoylaminomethyl)benzamide (Yield: 71.4%) as a white
solid.

'H NMR (270 MHz, DMSO-d,) 8 ppm: 1.44(9H, s),
4.56(2H, d, 1=5.9 Hz), 7.11-7.22(2H, m), 7.46-7.56(7H, m),
7.90-7.94(4H, m), 8.67(1H, s), 9.15(1H, t, J=5.9 Hz), 9.81
(1H, s)

(1-6) To a solution of 0.10 g of the compound from the
process (1-5) (0.224 mmol) 1n 5 mL of dioxane and 1 mL of
methanol was added 5 mL of 4N hydrochloric acid-dioxane,
and the mixture was stirred at room temperature for 7 hours.
To the residue after evaporation was added diisopropyl
cther, and the formed solid was collected by filtration and
dried to give 0.08 g of N-(2-aminophenyl)-4-(N-
benzoylaminomethyl)benzamide hydrochloride (Yield:
93%) as a light brown solid.

mp: 206-209° C.

'H NMR (270 MHz, DMSO-d,.) 8 ppm: 4.57(2H, d, J=5.8
Hz), 7.27-7.38(4H, m), 7.47-7.59(5H, m), 7.92(1H, d, J=8.1
Hz), 8.05(1H, d, J=8.1 Hz), 9.19(1H, t, J=5.8 Hz), 10.38(1H,

br.s)

IR(KBr, cm™): 3286, 3003(br.), 1630, 1551, 1492, 1306,
1250, 749, 695.

As described 1n Example 1, the compounds of Examples

2 to 44 were prepared, each of whose melting point (mp), 'H
NMR data and/or IR data are described below.

Example 2

N-(2-aminophenyl)-4-[ N-(2-chlorobenzoyl)
aminomethyl Jbenzamide (Table 1: Compound 14)

mp: 201-204° C. (dec.)

'"H NMR (270 MHz, DMSO-d,.) 8 ppm: 4.52(2H, t, J=5.9
Hz), 4.89(2H, br.s), 6.60(1H, ddd, J=1.5, 7.3, 8.1 Hz),
6.78(1H, dd, J=1.5, 8.1 Hz), 6.97(1H, ddd, J=1.5, 7.3, 8.1
Hz), 7.17(1H, d, J=8.1 Hz), 7.38-7.54(6H, m), 7.97(2H, d,
I=8.1 Hz), 9.06(1H, br.t, =59 Hz), 9.63(1H, br.s)

IR (KBr) cm™": 3268, 1649, 1458, 1304, 748

Example 3

N-(2-aminophenyl)-4-] N-(2-nitrobenzoyl)
aminomethyl [benzamide hydrochloride (Table 1:
hydrochloride of Compound 18)

mp: 210-212° C.(dec.)
"H NMR(270 MHz, DMSO-d,.) d ppm: 4.55(2H, t, J=5.9
Hz), 7.20-7.40(3H, m), 7.50-7.60(1H, m), 7.53(2H, d, J=8.1

Hz), 7.60-7.70(2H, m), 7.83(1H, ddd, J=1.5, 8.1, 8.1 Hz),
8.00-8.10(3H, m), 9.34(11L, t, J=5.9 Hz), 10.43(1H, br.s)

IR(KBr)em™": 3283, 2500-3000(br.), 1648, 1534, 1461,
1362, 1314, 754, 701

Example 4

N-(2-aminophenyl)-4-[ N-(4-methylbenzoyl)
aminomethyl [benzamide hydrochloride (Table 1:
hydrochloride of Compound 28)

mp: (amorphous).

'"H NMR (270 MHz, DMSO-d,) 8 ppm: 2.37(3H, s),
4.56(2H, d, 1=5.0 Hz), 7.20-7.30(6H, m), 7.47(4H, d, J=8.8
Hz), 7.82(2H, d,J=8.8 Hz), 8.03(2H, d, J=8.8 Hz), 9.09(1H,
t, J=5 Hz), 10.36(1H, br.s)

IR(KBr)em™: 3269(br.), 2861(br.), 1743, 1636, 1534,
1505, 1456, 1308, 1120, 753.
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Example 5

N-(2-aminophenyl)-4-| N-(3-methoxybenzoyl)
aminomethyl [benzamide (Table 1: Compound 30)

mp: 182-185° C.

'H NMR(270 MHz, DMSO-d,) & ppm: 3.81(3H, s).
4.54(2H, d, J=5.9 Hz), 4.88(2H, br.s), 6.60(1H, dd, J=6.6,
7.3 Hz), 6.78(1H, d, J=7.3 Hz), 6.97(1H, dd, J=6.6, 7.3 Hz),
7.11(1H, dd, J=1.5, 8.1 Hz), 7.16(1H, d, J=7.3 Hz),
735-7.51(5H, m), 7.94(2H, d, J=8.1 Hz), 9.12(1H, brt,
J1=5.9 Hz), 9.63(1H, br.s)

IR(KBr)em™": 3301, 1637, 1524, 1489, 1457, 1314, 1248,
752

Example 6

N-(2-aminophenyl)-4-| N-(4-methoxybenzoyl)
aminomethyl benzamide (Table 1: Compound 31)

mp: 149-151° C.

'H NMR(270 MHz, DMSO-d,) & ppm: 3.82(3H, s),
4.53(2H, d, J=5.9 Hz), 4.88(2H, s), 6.59(1H, dd, J=7.3, 7.3
Hz), 6.77(1H, d, J=8.1 Hz), 6.94-7.00(1H, m), 7.02(2H, d,
1=8.8 Hz), 7.16(1H, d, J=8.1 Hz), 7.43(2H, d, J=8.1 Hz),
7.89(2H, d, J=8.8 Hz), 7.94(2H, d, J=8.1 Hz), 8.98(1H, brt,
J1=5.9 Hz), 9.61(1H, br.s)

IR(KBr)em™": 3297, 1630, 1527, 1505, 1457, 1256, 1177,
1024,843, 749

Example 7

N-(2-aminophenyl)-4- N-(3,4,5-trimethoxybenzoyl)
aminomethyl [benzamide (Table 1: Compound 33)

mp: 208-210° C.(dec.)

'H NMR(270 MHz, DMSO-d,) 8 ppm: 3.71(3H, s).
3.83(6H, s), 4.55(2H, d, J=5.9 Hz), 4.88(2H, br.s), 6.60(1H,
dd, J=7.3, 8.1 Hz), 6.78(1H, d, J=8.1 Hz), 6.97(1H, dd,
J=6.6, 8.1 Hz), 7.16(1H, d, J=8.1 Hz), 7.26(2H, s), 7.44(2H,
d, J=8.1 Hz), 7.95(2H, d, J=8.8 Hz), 9.07(1H, t, J=5.9 Hz),
9.62(1H, br.s)

IR(KBR)cm™": 3267, 1635, 1582, 1457, 1237, 1132, 755

Example 8

N-(2-aminophenyl)-4-| N-(N,N-dimethyl)
aminobenzoyl laminomethyl |benzamide (Table 1:
Compound 36)

mp: 216-219° C.(dec.)

'"H NMR(270 MHz, DMSO-d,) 8 ppm: 2.98(6H, s),
4.51(2H, d, 1=5.9 Hz), 4.88(2H, br.s), 6.60(1H, dd, J=8.1,
8.1 Hz), 6.71(2H, d, J=8.8 Hz), 6.97(1H, dd, J=7.3, 8.1 Hz),
7.16(1H, d, J=7.3 Hz), 7.41(2H, d, J=8.1 Hz), 7.78(2H, d,
I=8.8 Hz), 7.93(2H, d, J=8.1 Hz), 8.77(1H, t, 1=5.9 Hz),
9.63(1H, br.s).

IR(KBr)em™': 3301, 1632, 1519, 1457, 1298, 754

Example 9

N-(2-aminophenyl)-4-| N-(4-trifluoromethylbenzoyl)
aminomethyl [benzamide (Table 1: Compound 42)

mp: 243-246° C.

"H NMR (270 MHz, DMSO-d,) 8 ppm: 4.58(2H, d, J=5.9
Hz), 4. 88(2H, br.s), 6.59(1H, dd, J=6.6, 7.3 Hz), 6.77(1H, d,
J=8.1 Hz), 6.94(1H, dd, J=5.9, 6.6 Hz), 7.16(1H, d, J=8.1
Hz), 7.45(2H, d, J=8.1 Hz), 7.88(2H, d, J=8.8 Hz), 7.95(2H,
d, J=8.1 Hz), 8.11(2H, d, J=8.1 Hz), 9.38(1H, t, J=5.9 Hz),
9.64 (1H, br.s)
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IR(KBr)em™': 3301, 1640, 1549, 1523, 1458, 1334, 1162,
1120, 1070, 856, 750

Example 10

N-(2-aminophenyl)-4-| N-(4-carboxybenzoyl)
aminomethyl [benzamide hydrochloride (Table 1:
hydrochloride of Compound 45)

mp: (amorphous).

'H NMR(270 MHz, DMSO-d,) 6 ppm: 4.58(2H, d, ]=5.9
Hz), 7.29-7.37(3H, m), 7.49(3H, d, J=8.1 Hz), 8.02-8.06
(6H, m), 9.36(1H, t, J=5.9 Hz), 10.4(1H, br.s)

IR(KBr)em™": 3432(br.), 1718, 1637, 1542, 1499, 1303
(br.), 1116, 1018, 757

Example 11

N-(2-aminophenyl)-4-(N-(4-
[methoxycarbonlbenzoyl] methoxycarbonylbenzoyl)
aminomethylbenzamide (Table 1: Compound 46)

mp: 204-209° C.(dec.)

'H NMR(270 MHz, DMSO-d,) & ppm: 3.89(3H, s),
4.57(2H, d, J=3.9 Hz), 4.88(2H, br.s), 6.60(1H, dd, J=6.6,
7.3 Hz), 6.78(2H, d, J=7.3 Hz), 6.97(1H, ddd, J=1.5, 6.6, 7.3
Hz), 7.16(1H, d, I=7.3 Hz), 7.45 (2H, d, J=8.1 Hz), 7.95(2H,
d, J=8.1 Hz), 8.03(2H, d, J=8.8 Hz), 8.07(2H, d, J=8.8 Hz),
9.35(1H, t, J=5.9 Hz), 9.64(1H, br.s)

IR(KBr)em™': 3287(br.), 1721, 1634, 1281, 1113, 750,
703

Example 12

N-(2-aminophenyl)-4-(N-picolinoylaminomethyl)
benzamide (Table 1: Compound 173)

mp: 173-178° C.(dec.)

"H NMR(270 MHz, DMSO-d,) & ppm: 4.57(2H, d, J=6.6
Hz), 4.88(2H, br.s), 6.59(1H, dd, J=7.3, 8.1 Hz), 6.77(1H, d,
I=8.1 Hz), 6.96(1H, dd, 1=7.3, 8.1 Hz), 7.16(1H, d, I=7.3
Hz), 7.44(2H, d, J=8.1 Hz), 7.60-7.65(1H, m), 7.93(2H, d,
J=8.1 Hz), 7.98-8.08(2H, m), 8.67(1H, d, J=4.4 Hz), 9.45
(1H, t, J=6.6 Hz), 9.61(1H, br s)

IR(KBr)em™": 3330, 1656, 1634, 1523, 1456, 1294, 752

Example 13

N-(2-aminophenyl)-4-] N-(6-methylpicolinoyl)
aminomethyl|benzamide (Table 1: Compound 178)

mp: 172-173° C.

'H NMR(270 MHz, DMSO-d.) & ppm: 2.51(3H, s),
4.57(2H, d, J=6.6 Hz), 5.0(2H, br.s), 6.61(1H, dd, J=7.3, 8.1
Hz), 6.79(1H, d, J=7.3 Hz), 6.98(1H, dd, J=7.3, 8.1 Hz),
7.17(1H, d, J=7.3 Hz), 7.44(2H, d, J=8.1 Hz), 7.43-7.49(1H,
m), 7.84-7.90(2H, m), 7.94(2H, d, J=8.1 Hz), 9.27(1H, t,
J1=5.9 Hz), 9.64(1H, br.s)

IR(KBr)em™: 3331, 1675, 1634, 1594, 1523, 1454, 1307,
1292, 750

Example 14

N-(2-aminophenyl)-4-(N-nicotinoylaminomethyl)
benzamide (Table 1: Compound 71)
mp: 193-196° C.
'H NMR(270 MHz, DMSO-d,) & ppm: 4.58(2H, d),
4 .88(2H, br.s), 6.60(1H, t), 6.78(1H, d), 6.97(1H, t), 7.16
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(1H, d), 7.46(2H, d), 7.53(1H, dd), 7.95(2H, d), 8.24(1H,
ddd), 8.73(1H, dd), 9.07(1H, d), 9.32(1H, br.t), 9.63(1H,
br.s)

IR(KBr)em™": 3301, 1639, 1522, 1457, 1314, 749, 705

Example 15

N-(2-aminophenyl)-4-| N-(2-methylnicotinoyl)
aminomethyl|benzamide (Table 1: Compound 141)

mp: 191-194° C.(dec.)

'H NMR(270 MHz, DMSO-d,) 6 ppm: 2.53(3H, s),
4.53(2H, d, I1=35.9 Hz), 4.88(2H, br.s), 6.60(1H, dd, J=6.6,
8.1 Hz), 6.78(1H, d, J=7.3 Hz), 6.97(1H, dd, J=7.3, 8.1 Hz),
7.17(1H, d, I=7.3 Hz), 7.29(1H, dd, J=5.1, 8.1 Hz), 7.47(2H,
d, J=8.1 Hz), 7.77(1H, dd, J=1.5, 8.1 Hz), 7.97(2H, d, J=8.1
Hz), 8.51(1H, dd, J=1.5, 5.1 Hz), 9.06(1H, t, J=5.9 Hz),
9.64(1H, s)

IR(KBr)em™: 3261, 1642, 1523, 1310, 753

Example 16

N-(2-aminophenyl)-4-| N-(6-methylnicotinoyl)
aminomethylJbenzamide (Table 1: Compound 143)

mp: 186-190° C.(dec.)

'H NMR(270 MHz, DMSO-d,) 6 ppm: 2.36(3H, s),
4.56(2H, d, J=5.9 Hz), 4.88(2H, s), 6.60(1H, dd, JI=7.4, 7.8
Hz), 6.78(1H, d, J=7.8 Hz), 6.97(1H, dd, 1=6.9, 6.9 Hz),
7.16(1H, d, J=7.4 Hz), 7.37(1H, d, J=8.3 Hz), 7.45(2H, d,
I=8.3 Hz), 7.95(2H, d, J=8.3 Hz), 8.13(1H, dd, J=2.0, 8.3
Hz), 8.96(1H, s), 9.24(1H, t, J=3.9 Hz), 9.63(1H, br.s)

IR(KBr)em™": 3302, 1636, 1602, 1523, 1489, 1457, 1313,
751

Example 17

N-(2-aminophenyl)-4-| N-(2-chloronicotinoyl)
aminomethyl Jbenzamide (Table 1: Compound 154)

mp: 176-178° C.(dec.)

'"H NMR(270 MHz, DMSO-d,) 0 ppm: 4.54(2H, t, J=5.9
Hz), 4.90(2H, br.s), 6.60(1H, ddd, I=1.5, 7.3, 7.3 Hz),
6.78(1H, d, J=8.1 Hz), 6.97(1H, ddd, J=1.5, 7.3, 7.3 Hz),
7.18(1H, d, J=8.1 Hz), 7.48-7.54(3H, m), 7.94-7.99(3H, m),
8.49(1H, dd, J=2.1, 5.1 Hz), 9.23(1H, brt, J=5.9 Hz),
9.65(1H, br.s)

IR(KBr)cm™': 3264, 1649, 1524, 1400, 1309, 751

Example 18

N-(2-aminophenyl)-4-| N-(6-chloronicotinoyl)
aminomethylJbenzamide (Table 1: Compound 156)

mp: 205-208° C.(dec.)

'"H NMR(270 MHz, DMSO-d,) 0 ppm: 5.57(2H, d, J=5.9
Hz), 6.60(1H, dd, J=7.3, 7.3 Hz), 6.78(1H, d, J=8.1 Hz),
6.96(1H, dd, J=7.3, 8.1 Hz), 7.16(1H, d, J=8.1 Hz), 7.45(2H,
d, I=8.1 Hz), 7.66(1H, d, J=8.8 Hz), 7.93(2H, d, J=8.1 Hz),
8.27-8.32(1H, m), 8.90(1H, d, J=2.1 Hz), 9.38(1H, t, J=5.9
Hz), 9.63(1H, s)

IR(KBr)cm‘l: 3318(br.), 2929, 1646, 1390, 1523, 13503,
1454, 1108, 745

Example 19

N-(2-aminophenyl)-4-(N-1sonicotinoylaminomethyl)
benzamide (Table 1: Compound 183)

mp: 234-237° C.(dec.)

"H NMR(270 MHz, DMSO-d,) 8 ppm: 4.57(2H, t, J=5.9
Hz), 4. 88(2H, br.s), 6.59(1H, dd, J=6.6, 7.3 Hz), 6.78(1H, d,
J=8.1 Hz), 6.96(1H, dd, J=7.3, 7.3 Hz), 7.16(1H, d, J=7.3

10

15

20

25

30

35

40

45

50

55

60

65

78
Hz), 7.45(2H, d, J=8.1 Hz), 7.81(2H, d, J=1.5, 4.4 Hz),
7.95(2H, d, J=8.1 Hz), 8.75(2H, d, J=6.6 Hz), 9.41(1H, t,
1=5.9 Hz), 9.62(1H, br.s)

IR(KBr)em™': 3298, 1646, 1550, 1525, 1457, 1304, 843,
760, 695

Example 20

N-(2-aminophenyl)-4-[ N-(pyrazin-2-yl)
carbonylaminomethyl |benzamide (Table 1:
Compound 191)

mp: 207° C.(dec.)

'H NMR(270 MHz, DMSO-d,) § ppm: 4.58(2H, d, J=5.9
Hz), 4.88(2H, br.s), 6.59(1H, dd, J=7.3, 7.3 Hz), 6.77(1H, d,
1=8.1 Hz), 6.94(1H, ddd, J=1.5, 7.3, 8.1 Hz), 7.15(1H, d,
1=7.3 Hz), 7.45(2H, d, J=8.1 Hz), 7.93(2H, d, J=8.1 Hz),
8.77(1H, d, J=1.5 Hz), 8.90(1H, d, J=2.1 Hz), 9.21(1H, s).
9.55-9.61(2H, m)

IR(KBr)em™": 3368(br.), 1657, 1524, 1455, 1295, 1023,
7351

Example 21

N-(2-aminophenyl)-4-| N-(thiophen-2-y1)
carbonylaminomethyl |benzamide (Table 1:
Compound 201)

mp: 202-205° C.(dec.)

"H NMR(270 MHz, DMSO-d,) 8 ppm: 4.52(2H, t, J=5.9
Hz), 4.88(3H, br.s), 6.60(1H, dd, J=6.6.7.3 Hz), 6.78(1H, d,
J=8.1 Hz), 6.97(1H, dd, J=7.3, 8.1 Hz), 7.15-7.18(2H, m),
7.43(2H.,d, J=8.1 Hz), 7.78(1H, d, J=4.4), 7.82(1H, d, J=3.7
Hz), 7.95(2H, d, J=8.1 Hz), 9.12(1H, br.t, J=5.9 Hz), 9.62
(1H, br.s)

IR(KBr)em™': 3306, 1633, 1523, 1456, 1297, 750, 716

Example 22

N-(2-aminophenyl)-4-| N-(furan-2-y1)
carbonylaminomethyl |benzamide (Table 1:
Compound 205)

mp: 197° C.(dec.)

' NMR(270 MHz, DMSO-d,) 8 ppm: 4.59(2H, d, J=6.6
Hz), 4.86(2H, br.s), 6.59(1H, dd, J=6.6, 6.6 Hz), 6.63(1H,
dd, J=1.5, 3.6 Hz), 6.78(1H, d, J=8.1 Hz), 6.96(1H, dd,
1=73, 6.6 Hz), 7.10-7.20(2H, m), 7.41(2H, d, J=8.1 Hz),
7.84(1H, 5), 7.94(2H, d, J=8.1 Hz), 9.00(1H, br.t, J=5.9 Hz),
9.62(1H, s)

IR(KBr)em™": 3245, 1651, 1573, 1545, 1323, 1241, 745

Example 23

N-(2-aminophenyl)-4-| N-(pyrrol-2-yl)
carbonylaminomethyl |benzamide (Table 1:
Compound 209)

mp: 216-220° C.(dec.)

'H NMR(270 MHz, DMSO-d,) 8 ppm: 4.50(2H, d, J=5.9
Hz), 4. 88(2H, br.s), 6.10(1H, dd, J=2.1, 5.9 Hz), 6.59(1H,
dd, J=7.3, 7.3 Hz), 6.77(1H, dd, J=1.5, 8.1 Hz), 6.84-6.88
(2ZH, m), 6.97(1H, ddd, J=1.5,7.3, 8.1 Hz), 7.16(1H, d, J=7.3
Hz), 7.41(2H, d, J=8.1 Hz), 7.94(2H, d, J=8.1 Hz), 8.62(1H,
br.t, J=5.9 Hz), 9.62(1H, br.s)

IR(KBr)em™': 3275, 1655, 1584, 1534, 1458, 1316, 747
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Example 24

N-(2-aminophenyl)-4-| N-(N'-methyl-1H-pyrrol-2-yl)
carbonylaminomethyl [benzamide (Table 1:
Compound 210)

mp: 177-179° C.(dec.)

'"H NMR(270 MHz, DMSO-d,) 8 ppm: 3.84(3H, s),
4.46(2H, d, 1=5.9 Hz), 4.88(2H, br.s), 6.03(1H, dd, J=2.1,
4.4 Hz), 6.59(1H, dd, J=8.1, 8.1 Hz), 6.77(1H, d, J=8.1 Hz),
6.84-6.97(2H, m), 7.16(1H, d, J=7.3 Hz), 7.41(2H, d, J=8.1
Hz), 7.93(2H, d, J=8.1 Hz), 8.61(1H, t, J=5.9 Hz), 9.62(1H,
br.s)

IR(KBr)em™": 3325(br.), 1630, 1551, 1520, 1507, 1324,
1265, 1154, 740

Example 25

N-(2-aminophenyl)-4-[ N-(isoxazol-5-yl)
carbonylaminomethyl Jbenzamide (Table 1:
Compound 212)

mp: 183—-185° C.(dec.)

"H NMR (270 MHz, DMSO-d,.) 8 ppm: 4.53(2H, d, J=6.6
Hz), 4.89(2H, br.s), 6.60(1H, dd, J=7.3, 7.3 Hz), 6.78(1H, d,
I=7.3 Hz), 6.97(1H, dd, J=7.3, 8.1 Hz), 7.12(1H, d, I=2.1
Hz), 7.16(1H, d, J=8.1 Hz), 7.44(2H, d, J=8.1 Hz), 7.95(2H,
d, J=8.1 Hz), 8.76(1H, d, J=1.5 Hz), 9.61(1H, t, J=5.9 Hz),
9.64(1H, br.s)

IR(KBr)em™": 3278(br.), 1636, 1576, 1522, 1458, 1220,
749

Example 26

N-(2-aminophenyl)-4-[ N-(3-methylisothiazol-5-yl)
carbonylaminomethyl Jbenzamide (Table 1:
Compound 213)

mp: 168-169° C.

'"H NMR(270 MHz, DMSO-d,) 8 ppm: 2.47(3H, s),
4.54(2H, d, J=5.9 Hz), 4.89(2H, br.s), 6.60(1H, dd, J=7.3,
7.3 Hz), 6.78(1H, d, J=7.3 Hz), 6.97(1H, ddd, J=1.0, 7.3, 8.1
Hz), 7.17(1H, d, 1=7.3 Hz), 7.44 (2H, d, J=8.1 Hz), 7.73(1H,
s), 7.96(2H, d, J=8.1 Hz), 9.44(1H, t, J=5.9 Hz), 9.64(1H,
br.s)

IR(KBr)em™": 3310, 1637, 1503, 1294, 751

Example 27

N-(2-aminophenyl)-4-[ N-(imidazol-4-yl)
carbonylaminomethyl Jbenzamide (Table 1:
Compound 214)

mp: (amorphous).

"H NMR(270 MHz, DMSO-d,) & ppm: 4.49(2H, d, J=6.4
Hz), 4.87(2H, br.s), 6.59(1H, dd, J=6.9, 6.9 Hz), 6.77(1H, d,
I1=6.9 Hz), 6.96(1H, dd, J=7.4, 7.4 Hz), 7.16(1H, d, J=6.9
Hz), 7.41(2H, d, 1=6.9 Hz), 7.64(1H, br.s), 7.73(1H, br.s),
7.92(2H, d, J=6.9 Hz), 8.56(1H, br.t, J=6.4 Hz), 9.61(1H, s),
12.5(1H, br.s)

IR(KBr)em™': 3278(br.), 1636, 1576, 1522, 1458, 1220,
749

Example 28

N-(2-aminophenyl)-4-| N-(3-aminophenyl)
acetylaminomethyl Jbenzamide (Table 1: Compound
23)

mp: 171-176° C.

"H NMR (270 MHz, DMSO-d,) & ppm: 4.34(2H, d, J=5.9
Hz), 5.24(4H, br.s), 6.48-6.63(4H, m), 6.78—6.81(1H, m),
6.94-7.002H, m), 7.18(1H, d, J=8.1 Hz), 7.34(2H, d, J=8.1
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Hz), 7.92(2H, d, J=8.1 Hz), 8.50(1H, t, J=5.9 Hz), 9.61(1H,
S)

Example 29
N-(2-aminophenyl)-4-| N-(pyridin-3-yl)
acetylaminomethyl |benzamide (Table 1: Compound
74)

mp: 127° C.

'H NMR(270 MHz, DMSO-d,) & ppm: 3.84(2H, s),
4.40(2H, d, J=5.8 Hz), 7.15-7.29(3H, m), 7.37(1H, d, J=6.6
Hz), 7.43(2H, d, J=8.8 Hz), 7.96(1H, m), 7.98(2H, d, J=8.8
Hz), 8.40(1H, d, J=8.8 Hz), 8.79-8.87(3H, m), 10.20(1H, s)

Example 30

N-(2-aminophenyl)-4-[ N-[ 3-(pyridin-3-yl)propionyl ]
aminomethyl|benzamide (Table 1: Compound 75)

mp: 183-186° C.

"H NMR(270 MHz, DMSO-d,) 8 ppm: 2.51(2H, t, J=7.3
Hz), 2.88(2H, d, I=7.3 Hz), 4.31(2H, d, J=5.9 Hz), 4.89(2H,
br.s), 6.60(1H, dd, J=7.3, 8.1 Hz), 6.78(1H, d, J=8.1 Hz),
6.97(1H, ddd, J=1.5, 7.3, 8.1 Hz), 7.16(1H, d, J=8.1 Hz),
7.23(2H, d, J=8.8 Hz), 7.28-7.33(1H, m), 7.63(1H, d, J=8.1
Hz), 7.89(2H, d, J=8.1 Hz), 8.41-8.45(3H, m), 9.62(1H,
br.s)

IR(KBr)em™"': 3407, 3313, 1640, 1552, 1522, 1456, 1309,
746, 717

Example 31

N-(2-aminophenyl)-4-| N-[ 4-(pyridin-3-y1)-1,4-
dioxobutyl Jaminomethyl Jbenzamide (Table 1:
Compound 100)

mp: 145-147° C.(dec.)

'H NMR(270 MHz, DMSO-d;) 0 ppm: 2.37-2.50(2H,
m), 2.62-2.68(2H, m), 4.13(2H, s), 4.86(2H, s), 6.56-6.61
(1H, m), 6.76-6.79(1H, m), 6.94-6.99(1H, m), 7.10-7.39
(4H, m), 7.43-7.46(1H, m), 7.78(2H, d, J=8.1 Hz),
8.60-8.64(1H, m), 9.58(1H, s)

IR(KBr)em™': 3348, 1691, 1655, 1534, 1508, 1458, 1395,
1315, 1083, 746

Example 32

N-(2-aminophenyl)-4-[ N-(5-chloropyridin-3-yl)
oxyacetylaminomethyl [benzamide (Table 1:
Compound 158)

mp: 199-201° C.

'H NMR(270 MHz, DMSO-d..) 8 ppm: 4.43(2H, d, J=6.6
Hz), 4.75(2H, s), 4.87(2H, br. s), 6.60(1H, dd, J=7.3, 8.1
Hz), 6.78(1H, d, J=8.1 Hz), 6.97(1H, dd, J=7.3, 8.1 Hz),
7.16(1H, d, J=8.1 Hz), 7.37(2H, d, J=8.1 Hz), 7.59(1H, d,
J=2.2 Hz), 7.93(2H, d, J=8.1 Hz), 8.25(1H, d, J=1.5 Hz),
8.81(1H, t, J=6.6 Hz), 9.64(1H, s)

IR(KBr)em™': 3288, 3058, 1675, 1633, 1523, 1457, 1314,
912, 755

Example 33

N-(2-amino-5-methoxyphenyl)-4-[ N-(pyridin-3-yl)
oxyacetylaminomethyl [benzamide (Table 1:
Compound 175)

mp: 141-144° C.

'H NMR(270 MHz, DMSO-d,) & ppm: 3.66(3H, s),
4.43(2H, d, J=5.9 Hz), 4.49(2H, br.s), 4.68(2H, s), 6.62(1H,
dd, J=2.9, 8.8 Hz), 6.75(1H, d, J=8.8 Hz), 6.91(1H, d, ]=2.2
Hz), 7.37(4H, m), 7.92(2H, d, J=8.8 Hz), 8.21(1H, dd, J=1.5,
4.4 Hz), 8.35(1H, d, J=2.7 Hz), 8.81(1H, s), 9.65(1H, s)
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Example 34

N-(2-aminophenyl)-4-| N-| 3-(pyridin-3-yI)-1,3-
dioxopropyl Jaminomethyl [benzamide (Table 1:
Compound 98) 5

mp: 204-206° C.

'"H NMR(270 MHz, DMSO-d,) 6 ppm: 4.08(%:H, s),
4.39(%4H, d, I=5.9 Hz), 4.49(°5H, d, J=5.9 Hz), 4.90(2H,
br.s), 5.93(3H, s), 6.60(1H, t, J=7.3 Hz), 6.78(1H, d, J=8.1
Hz), 6.97(1H, t, I=7.3 Hz), 7.16(1H, d, I=7.3 Hz), 7.3-7.7
(3H, m), 7.8-8.4(3H, m), 8.6-9.2(3H, m), 9.64(1H, s),
14.74('5H, s). (2:1 equilibrium mixture)

IR(KBr)cm™': 3282, 1690, 1645, 1527, 1421, 1314, 1217,
1028, 994, 911, 753, 701

Example 35

10

15

N-(2-aminophenyl)-4-| N-| N-(pyridin-3-yI)
aminoacetyl aminomethyl [benzamide (Table 1:

Compound 96) 50

mp: (amorphous)

"H NMR(270 MHz, DMSO-d,) & ppm: 3.77(2H, d, J=6.6
Hz), 4.37(2H, d, 1=35.9 Hz), 4.87(2H, br.s), 6.27(1H, t, J=3.9
Hz), 6.60(1H, dd, J=7.3, 7.3 Hz), 6.78(1H, d, 7.3 Hz),
6.87(1H, d, J=8.1 Hz) 6. 96(1H dd, J=7.3, 8.1 Hz) 7.09(1H, <°
d, J=4.4 Hz), 7.12(1H, d, J=4.4 Hz), 716(1H d, J=8.1 Hz),
7.33(2H,J d, J=8.8 Hz), 7.81(1H,, d, J=4.4 Hz), 7.91(2H, d,
I1=7.3 Hz), 7.99(1H, d, ]=2.9 Hz), 8.59(1H, br.t, J=5.1 Hz),
9.63(1H, br.s)

IR(KBr)em™': 3350, 1658, 1525, 1502, 1314, 750 30

Example 36

N-(2-aminophenyl)-4-[ N-(2-aminothiazol-4-yl)
acetylaminomethyl Jbenzamide (Table 1: Compound
220) >

mp: (amorphous).

'"H NMR(270 MHz, DMSO-d,) 8 ppm: 3.34(2H, s),
4.35(2H, d, J=5.9 Hz), 4.87(2H, s), 6.25(1H, s), 6.59(1H, dd.,
I1=7.3,77.3 Hz), 6.78(1H, d, J=7.3 Hz), 6.87(2H, s), 6.96(1H, 40
dd, J=7.3, 7.3 Hz), 7.16(1H, d, J=7.3 Hz), 7.37(2H, d, J=8.1
Hz), 7.93(2H, d, J=8.1 Hz), 8.44(1H, t, J=5.9 Hz), 9.62(1H,

S)

Example 37
45
N-(2-aminophenyl)-4-[ N-(quinolin-6-yl)
carbonylaminomethyl Jbenzamide (Table 1:
Compound 231)

mp: 209-210° C. 50

"H NMR(270 MHz, DMSO-d,) 8 ppm: 4.62(2H, d, J=5.9
Hz), 4.88(2H, s), 6.60(1H, t, I1=7.7 Hz), 6.78(1H, d, J=7.3
Hz), 6.95(1H, d, J=7.3 Hz), 7.17(1H, d, J=7.3 Hz), 7.49(2H,
d, J=8.8 Hz), 7.62(1H, dd, J=4.4, 8.1 Hz), 7.96(2H, d, J=8.8
Hz), 8.10(1H, d, J=8.8 Hz), 8.23(1H, dd, ]=2.2, 8.8 Hz),
8.38(1H, m), 8.49(1H, d, J=8.1 Hz), 8.58(1H, s), 8.99(1H,
s), 9.64(1H, s)

IR(KBr)em™": 3301, 1640, 1614, 1545, 1496, 1312, 910,
853, 745

55

Example 38 60

N-(2-aminophenyl)-4-| N-(furo| 3,2-b [pyridin-2-y1)
carbonylaminomethyl [benzamide (Table 1:
Compound 233)
mp: 191° C.(dec.) 63
'"H NMR (270 MHz, DMSO-d,) 8 ppm: 4.58(2H, d, J=5.9
Hz), 4.88(2H, s), 6.57-6.62(1H m), 6.76-6.79(1H, m),
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6.93-6.99(1H, m), 7.15-7.25(1H, m), 7.45-7.52(3H, m),
7.74(1H, s), 7.95(2H, d, J=8.1 Hz), 8.13(1H, d, J=8.8 Hz),
8.63(1H, d, 1=3.7 Hz), 9.54(1H, t, J=5.9 Hz), 9.64(1H, s)

IR(KBr)em™": 3406, 1662, 1529, 1507, 1420, 1313, 1209,
1139, 1170, 1139, 924, 741

Example 39

N-(2-aminophenyl)-4-| N-(furo| 2,3-c Jpyridin-2-yl)
carbonylaminomethyl |benzamide (Table 1:
Compound 234)

mp: 210° C.(dec.)

'"H NMR(270 MHz, DMSO-d,) 8 ppm: 4.58(2H, J=6.6
Hz), 4.87(2H, s), 6.57-6.62(1H, m), 6.76-6.79(1H, m),
6.93-6.99(1H, m), 7.14-7.17(1H, m), 7.47(2H, d, J=8.1 Hz),
7.66(1H, s), 7.82(1H, d, J=4.4 Hz), 7.96(2H, d, J=8.1 Hz),
8.48(1H, d, J=5.1 Hz), 9.06(1H, s), 9.60-9.64(2H, m)

IR(KBr)em™": 3320, 1653, 1632, 1598, 1457, 1424, 1308,
1187, 1033, 853, 749

Example 40

N-(2-hydroxyphenyl)-4-[ N-[ 3-(pyridin-3-yl)
propionyl laminomethyl benzamide (Table 1:
Compound 125)

mp: (amorphous)

'"H NMR(270 MHz, CD,OD) 8 ppm: 2.61(2H, t, J=7.3
Hz), 3.00(2H, t, J=7.3 Hz), 4.39(2H, s), 7.04(1H, ddd, J=1.5,
8.1, 8.1 Hz), 7.25(2H, d, J=8.1 Hz), 7.33(1H, dd, J=5.1, 8.1
Hz), 7.69(1H, d, J=8.1 Hz), 7.85(2H, d, J=8.1 Hz), 7.86(1H,
d, J=8.1 Hz), 8.41(2H, br.s)

IR(neat)cm™': 3276, 1645, 1614, 1536, 1509, 1435, 14135,
1385, 1333, 1280, 1247, 1091, 737

Example 41

N-(2-hydroxyphenyl)-4-| N-(pyridin-3-yl)
oxvacetylaminomethyl [benzamide (Table 1:
Compound 93)

mp: (amorphous)

'H NMR(270 MHz, DMSO-d,) 4.43(2H, d, J=6.6 Hz)
4.69(2H, s), 6.83(1H, t, J=6.6 Hz), 6.91(1H, d, J=8.1 Hz),
7.68(1H, d, J=6.6 Hz), 7.82(2H, d, J=8.1 Hz), 8.21(1H, d,
I=4.4 Hz), 8.35(1H, d, I=2.2 Hz), 8. 81(1H, t, J=6.6 Hz)
9.48(1H, s), 9.75(1H, s)

IR(KBr)em™': 3399, 1664, 1535, 1236, 1064

Example 42

N-(2-hydroxyphenyl)-4-| N-(pyridin-3-yl)
acetylaminomethyl|benzamide (Table 1: Compound
117)

mp: 201-202° C.

'H NMR(270 MHz, DMSO-d,) & ppm: 3.56(2H, s),
4.37(2H, d, 1=5.9 Hz), 6.83(1H, ddd, J=1.5, 8.1, 8.1 Hz),
6.92(1H, br.d, J=8.1 Hz), 7.03(1H, ddd, J=1.5, 8.1, 8.1 Hz),
7.34(1H, dd, J=3.7, 8.1 Hz), 7.37(2H, d, J=8.1 Hz), 7.70(2H,
d, J=8.1 Hz), 7.91(2H, d, J=8.1 Hz), 8.45(1H, brd, J=3.7
Hz), 8.49(1H, s), 8.73(1H, t, J=5.9 Hz), 9.47(1H, s), 9.73
(1H, br.s)

IR(KBr)em™": 3272, 3067, 1661, 1647, 1598, 1536, 1455,
1334, 1288, 1194, 1024, 742

Example 43

N-(2-aminophenyl)-4-| N-(pyridin-3-yl)oxyacetyl-N-
[ 3-(pyridin-3-yl-)propyl Jaminomethyl [benzamide
(Table 1: Compound 91)
mp: (amorphous)
'H NMR(270 MHz, DMSO-d,) 8 ppm: 1.77-1.93(2H,
m), 2.50-2.63(2H, m), 3.16-3.30(2H, m), 4.63(1.2H, s),
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4.71(0.8H, s), 4.88(1.2H, s), 4.95(0.8H, s), 5.05(2H, s),
6.57-6.63(1H, m), 6.77-6.79(1H, m), 6.94-7.00(1H, m),
7.11-7.42(5H, m), 7.58-7.64(1H, m), 7.92-8.02(2H, m),
8.15-8.43(5H, m), 9.65(0.6H, s), 9.69(0.4H, s)(a mixture of
rotational 1somers)

Example 44

N-(2-aminophenyl)-4-[ N-methyl-N-(pyridin-3-yl)
oxyacetylJaminomethylbenzamide (Table 1:
Compound 92)

mp: 117-120° C.

'"H NMR(270 MHz, DMSO-d,)  ppm: 2.84 and 2.99
(total 3H, s), 4.60 and 4.69(total 2H, s), 4.90(2H, br.s), 4.99
and 5.08(total 2H, s), 6.60(1H, dd, J=7.3, 8.1 Hz), 6.78(1H,
d, J=8.1 Hz), 6.97(1H, dd, J=7.3, 7.3 Hz), 7.16(1H, d, J=7.3
Hz), 7.30-7.43(4H, m), 7.95 and 8.01(total 2H, d, J=8.1 Hz),
8.17(1H, d, J=4.4 Hz), 831(1H, d, J=2.9 Hz), 9.65 and
9.68(total 1H, br.s) (a mixture of rotational 1somers)

IR(KBr)em™': 3298, 1665, 1501, 1425, 1310, 1276, 1254,
1078, 799, 746, 703

Example 45

Preparation of N-(2-aminophenyl)-4-| N-(pyridin-3-
yloxamoylaminomethyl [benzamide (Table 1:
Compound 93)

(45-1) Ethyl N-(pyridin-3-yl)oxamate (388 mg, 2 mmol)
and 638 mg of the compound from the process (1-4) (2
mmol) were dissolved in ethanol, and the mixture was
heated with stirring at 40 to 350° C. for 2.5 hours. The
precipitated crystals were collected by filtration and washed
with 2 mL of ethanol and 3 mL of diethyl ether. The crystals
were dried to give 724 mg of N-| 2-(N-tert-butoxycarbonyl)
aminophenyl]-4-| N-(pyridin-3-yl)oxamoylaminomethyl |
benzamide (Yield: 74%).

'"H NMR(270 MHz, DMSO-d,) 8 ppm: 1.44(9H, s),
4.49(2H, d, J=5.9 Hz), 7.10-7.30(2H, m), 7.35-7.57(5H, m),
7.93(2H, d, J=8.1 Hz), 8.21(1H, br.d, J=5.1 Hz), 8.35(1H,
dd, J=1.5, 5.1 Hz), 8.68(1H, br.s), 9.00(1H, d, J=2.9 Hz),
0.70(1H, t, J=5.9 Hz), 9.82(1H, s), 10.98(1H, br.s)

(45-2) To a suspension of 720 mg of the compound from
the process (45-1) 1n 8 mL of methanol was added 8 mL of
4N hydrochloric acid-dioxane solution. After stirring for 3
hours, the mixture was poured into a diluted sodium hydrox-
ide aq. to be basified, and the precipitated crystals were
collected by filtration. The crystals were recrystallized from
THF/methanol=1:1, to give 280 mg of the desired product.

mp: 254-258° C.(dec.)

"H NMR(270 MHz, DMSO-d,) & ppm: 4.67(2H, d, J=5.9
Hz), 4.89(2H, br.s), 6.59(1H, dd, J=7.3 Hz), 6.77(1H, d,
J=8.1 Hz), 6.97(1H, dd, J=6.6, 7.3 Hz), 7.16(1H, d, J=8.1
Hz), 7.38-7.44(1H, m), 7.43(2H, d, J=8.1 Hz), 7.95(2H, d,
J=8.1 Hz), 8.18-8.24(1H, m), 8.34(1H, dd, J=1.5, 4.4 Hz),
9.00(1H, d, J=2.1 Hz), 9.63(1H, s), 9.69(1H, br.t, J=6.6 Hz),
10.97(1H, br.s)

IR(KBr.cm™): 3312, 3270, 1663, 1636, 1521, 1312,
1296, 1019

Example 46

Preparation of N-(2-aminophenyl)-4-[ N-(pyridin-3-
yloxyacetylaminomethyl [benzamide (Table 1:
Compound 61)

(46-1) To a suspension of 0.22 g of sodium hydride (60%
o1l dispersion, 5.5 mmol) n 2 mL of DMF was added
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dropwise a solution of 0.48 g of 3-hydroxypyridine (5.0
mmol) 1n 2 mL of DMF at room temperature, and the
mixture was stirred for an hour. The resulting brown solution
was 1ce-cooled, 0.81 mL of tert-butyl bromoacetate (5.5
mmol) was added, and the mixture was stirred under ice-
cooling for an hour followed by stirring at room temperature
for 2 hours. After addition of water, the mixture was
extracted with ethyl acetate. The organic layer was washed
with saturated brine, dried and evaporated. The residue was
purified by column chromatography on silica gel (eluent:
chloroform:ethyl acetate=5:1), to give 0.34 g of tert-butyl
3-pyridyloxyacetate (Yield: 32.5%) as a clear oil.

"H NMR(270 MHz, CDCL,) & ppm: 1.49(9H, s), 4.56(2H,
s), 7.18-7.24(2H, m), 8.26(1H, dd, J=1.5, 3.6 Hz), 8.32(1H,
d, J=2.9 Hz)

(46-2) To a solution of 0.14 g of the compound from the
process (46-1) (0.67 mmol) 1n 2 mL of dichloromethane was
added 2 mL of trifluoroacetic acid, and the solution was
stirred at room temperature for 3 hours. After evaporation,
dusopropyl ether was added, and the precipitated solid was
collected by filtration and dried to give 0.15 g of
3-pyridyloxyacetic acid trifluoroacetate (Yield: 83.8%) as a

light yellow solid.

'H NMR(270 MHz, DMSO-d,) & ppm: 4.86(2H, s).
7.57(1H, dd, J1=4.4, 8.1 Hz), 7.67(1H, ddd, J=1.5, 1.5, 8.8
Hz), 8.31(1H, d, J=5.1 Hz), 8.46(1H, d, J=2.1 Hz), 13.00
(1H, br.s)

(46-3) To a suspension of 100 mg of the compound from
the process (46-2) (0.37 mmol) and 255 mg of the compound
from Example 1, the process (1-4) (0.75 mmol) in 5 mL of
dichloromethane was added 0.14 mL of triethylamine (1.0
mmol), and the mixture was cooled with i1ce. Under ice-
cooling, to the mixture was added a solution of 140 mg of
2-chloro-1,3-dimethylimidazolinium chloride (0.83 mmol)
in 6 mL of dichloromethane, and the mixture was warmed to
room temperature with stirring for 7 hours, and left at room
temperature overnight. After adding water and saturated
brine, the mixture was extracted with chloroform.

The organic layer was washed with saturated brine, dried
and evaporated. The residue was purified by column chro-
matography on silica gel (eluent: ethyl acetate:methanol=
10:1) to give 0.37 g of N-[2-(N-tert-butoxycarbonyl)
aminophenyl |-4-| N-(pyridin-3-yl)oxyacetylaminomethyl |
benzamide (Yield: quantitative) as a clear oil.

"HNMR(270 MHz, CDC1,)  ppm: 1.52(9H, s), 4.62(2H,
s), 4.63(2H, d, I=7.3 Hz), 6.76(1H, br.s), 6.90-7.00(1H,
br.s), 7.15-7.35(5H, m), 7.40(2H, d, J=8.1 Hz), 7.82(1H, d,
I=8.1 Hz), 7.95(2H, d, J=8.1 Hz), 8.32(1H, dd, I=2.1, 4.4
Hz), 8.37(1H, d, J=2.8 Hz), 9.20(1H, br.s)

(46-4) To a solution of 175 mg of the compound from the
process (46-3) (0.37 mmol) 1n 2 mL of dioxane and 2 mL of
methanol was added 2 mL of 4N hydrochloric acid-dioxane,
and the mixture was stirred at room temperature for 2 hours.
After adding saturated sodium bicarbonate aq., the mixture
was extracted with ethyl acetate. The organic layer was
washed with saturated brine, dried and evaporated. To the
residue was added methanol and duisopropyl ether, and the
precipitated solid was collected by filtration and dried to
give 90 mg of N-(2-aminophenyl)-4-| N-(pyridin-3-yl)
oxyacetylaminomethyl|benzamide (Yield: 64.6%) as an
opalescent solid.

mp: 154-155° C.

"H NMR(270 MHz, DMSO-d,) & ppm: 4.42(2H, d, J=5.9
Hz), 4.69(2H, s), 4.89(2H, br.s), 6.59(1H, dd, J=7.3, 8.1 Hz),
6.78(1H, d, J=8.1 Hz), 6.97(1H, dd, J=6.6, 7.3 Hz), 7.16(1H,
d, I=7.3 Hz), 7.33-7.39(4H, m), 7.92(2H, d, J=8.1 Hz),
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8.21(1H, dd, J=1.5,4.4 Hz), 8.35(1H, d, J=2.9 Hz), 8.80(1H,
br.t, J=5.9 Hz), 9.63(1H, br.s)

IR(KBr)em™': 3307, 1672, 1631, 1523, 1456, 1429, 12609,
1231, 803, 756

Example 47

Preparation of N-(2-aminophenyl)-4-| N-[ 2-(pyridin-
3-yl)oxy Jpropionylaminomethyl|benzamide (Table
4. Compound 3)

(4'7-1) To a suspension of 1.20 g of sodium hydride (60%
o1l dispersion; 30.0 mmol) 1n 10 mL of dry DMF at room
temperature were added dropwise 2.85 g of
3-hydroxypyridine (30 mmol) in 10 mL of dry DMF, main-
taining the temperature below 40° C., and the mixture was
stirred at room temperature for 90 min. Under ice-cooling,
6.28 g of tert-butyl-2-bromopropionate (30 mmol) 1n 10 mL
of dry DMF were slowly added dropwise, maintaining the
inner temperature within 5 to 10° C., and then the mixture
was warmed to room temperature with stirring for 4 hours.
After neutralizing with saturated sodium bicarbonate aq., the
mixture was extracted with ethyl acetate. The organic layer
was washed with water and then saturated brine, dried and
evaporated. The residue was purified by column chroma-
tography on silica gel (eluent: n-hexane:ethyl acetate=2:1) to
give 4.15 g of tert-butyl 2-(pyridin-3-yl)oxypropionate
(Yield: 62%) as a brown oil.

"H NMR (270 MHz, CDCl,) § ppm: 1.44(9H, s), 1.61(3H,
d, J=7.3 Hz), 4.66(1H, q, J=7.3 Hz), 7.13-7.23(2H, m),
8.24(1H, dd, J=1.5, 4.4 Hz), 8.29(1H, d, J=2.1 Hz)

(47-2) To a solution of 1.65 g of the compound from the
process (47-1) (7.4 mmol) in 9 mL of dichloromethane was
added 9 mL of trifluoroacetic acid, maintaining the tempera-
ture below 30° C., and then the mixture was stirred at room
temperature for 8 hours. After evaporation, diisopropyl ether
was added and the precipitated solid was collected by
filtration and dried to give 1.86 g of 2-(pyridin-3-yl) oxypro-
pionic acid trifluoroacetate (Yield: 43.5%) as a light brown
solid.

'"H NMR (270 MHz, DMSO-d,) 8 ppm: 1.53(3H, d, ]=6.6
Hz), 5.12(1H, q, J=6.6 Hz), 7.60-7.75(2H, m), 8.35(1H, d,
J=5.1 Hz), 8.47(1H, s), 12.9(1H, br.s)

(47-3) To a suspension of 0.98 g of the compound from
the process (47-2) (3.5 mmol) 1n 1.02 g of the compound
from Example 1, the process (1-4) (3.0 mmol) 1n 20 mL of
dichloromethane was added 1.3 mL of triethylamine (9.0
mmol) and then the mixture was 1ce-cooled. Under ice-
cooling, 0.59 g of 2-chloro-1,3-dimethylimidazolidinium
chloride (3.5 mmol) 1n 5 mL of dichloromethane was added
dropwise, and the mixture was stirred for additional 2 hours.
The mixture was neutralized with saturated sodium bicar-
bonate aq., and then extracted with chloroform. The organic
layer was washed with saturated brine, dried and evaporated.
The residue was purified by column chromatography on
silica gel (eluent: ethyl acetate:methanol=10:1) to give 1.64
g of N-|2-(N-tert-butoxycarbonylamino)phenyl]-4-| N-| 2-
(pyridin-3-yl)oxypropionyl Jaminomethyl |benzamide as a
mixture with 1,3-di-methyl-2-1imidazolinone.

"HNMR(270 MHz, CDCL,) 6 ppm: 1.51(9H, s), 1.64(3H,
d, J=7.3 Hz), 4.54(2H, m), 4.78(1H, q, J=6.6 Hz), 6.87(2H,
br.s), 7.13-7.30(6H, m), 7.81(1H, d, J=7.3 Hz), 7.90(2H, d,
J=8.1 Hz), 8.29(1H, dd, J=1.5, 4.4 Hz), 8.33(1H, d, I=2.1
Hz), 9.22(1H, br.s)

(47-4) The compound from the process (47-3) (1.64 g)

was dissolved in 10 mL of dioxane and 4 ml, of methanol.
To the solution was added 10 mL of 4N hydrochloric
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acid-dioxane solution at room temperature, and the mixture
was stirred for 2 hours. The mixture was neutralized with
saturated sodium bicarbonate aq. and extracted with ethyl
acetate. The organic layer was washed with saturated brine,
dried and evaporated. To the residue were added methanol
and diisopropyl ether, and the precipitated solid was col-
lected by filtration and dried to give 0.71 g of N-(2-
aminophenyl)-4-[N-[2-(pyridin-3-yl)oxy]
propionylaminomethyl Jbenzamide (Yield: 60.5% for the 2
steps) as a white solid.

mp: 171-173° C.(dec.)

"H NMR(270 MHz, DMSO-d,) 8 ppm: 1.51(3H, d, J=6.6
Hz), 4.36(2H, d, J=5.9 Hz), 4.89(2H, br.s), 4.90(1H, t, J=6.6
Hz), 6.60(1H, dd, J=6.6, 7.3 Hz), 6.78(1H, d, J=8.1 Hz),
6.97(1H, dd, J=6.6,7.3 Hz), 7.15(1H, d, J=7.3 Hz), 7.27(2H,
d, J=8.1 Hz), 7.33-7.37(2H, m), 7.89(2H, d, J=8.1 Hz),
8.21(1H, dd, J=2.9,2.9 Hz), 8.32(1H, d, J=1.5 Hz), 8.82(1H,
t, J=5.9 Hz), 9.63(1H, br.s)

Example 48

Preparation of N-(2-aminophenyl)-4-| N-(pyridin-3-
yl)methoxycarbonylaminomethyl ]benzamide (Table
1: Compound 82)

(48-1) To a solution of 384 mg of 3-pyridinemethanol
(3.52 mmol) 1n 5 mL of dry THF were added 523 mg of
N,N'-carbonyldiimidazole (3.22 mmol) at room tempera-
ture. After stirring for an hour, to the mixture was added 1.0
g of the compound from Example 1, the process (1-4) (2.93
mmol) in 6 mL of dry THF.

After bemng left at room temperature overnight, to the
mixture was added 100 mL of chloroform, and the mixture
was washed with water (3x20 mL) and then saturated brine,
and dried over anhydrous magnesium sulfate. After evapo-
rating the solvent under reduced pressure, the residue was
purified by column chromatography on silica gel (eluent:
chloroform:methanol=30:1) to give 1.27 g of N-|2-(N-tert-
butoxycarbonyl)aminophenyl]-4-| N-(pyridin-3-yl)
methoxycarbonylaminomethyl]benzamide (Yield:
quantitative) as an amorphous solid.

"H NMR (270 MHz, CDCl,) & ppm: 1.51(9H, s), 4.45(2H,
d, J=5.9 Hz), 5.16(1H, s), 7.10-7.50(7H, m), 7.70(1H, d,
I=8.1 Hz), 7.80(1H, d, J=7.3 Hz), 7.93(1H, d, J=8.1 Hz),
8.57(1H, d, J=4.4 Hz), 8.63(1H, s), 9.17(1H, s).

(48-2) The compound from the process (48-1)(1.2 g, 2.8
mmol) was dissolved 1n 10 mL of methanol. To the solution
was added 20 mL of 4N-hydrochloric acid-dioxane. The
mixture was stirred at room temperature for 1.5 hours, and
then poured mto diluted sodium hydroxide aqg. and extracted
with chloroform (3x60 mL). The combined organic layer
was washed twice with saturated brine, dried over anhy-
drous magnesium sulfate and concentrated to give 0.88 g of
crystals, which were then recrystallized from 16 mL of
ethanol, to give 668 mg of N-(2-aminophenyl)-4-[ N-
(pyridin-3-yl)methoxycarbonylaminomethyl [benzamide
(Yield: 73%).

mp: 159-160° C.

"H NMR(270 MHz, DMSO-d,) 8 ppm: 4.28(2H, d, J1=5.9
Hz), 4.86(2H, s), 5.10(2H, s), 6.60(1H, t, J=7.3 Hz), 6.78
(1H, d, I=7 Hz), 6.97(1H, t, JI=7 Hz), 7.17(1H, d, J=8 Hz),
7.30-7.50(3H, m), 7.78(1H, d, JI=8 Hz), 7.93(2H, d, J=8 Hz),
8.53(1H, d, J=3.7 Hz), 8.59(1H, s), 9.16(1H, s).

IR(KBr)em™': 3295, 1648, 1541, 1508, 1457, 1309, 1183,
742

As described in Example 48, the compounds of Examples
49 to 87 were prepared, each of whose melting point (mp),

'H NMR data and/or IR data are shown below.
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Example 49

N-(2-aminophenyl)-4-| N-(benzyloxycarbonyl)
aminomethyl|benzamide (Table 1: Compound 11)

mp: 174-178° C.

"H NMR(270 MHz, DMSO-d,) & ppm: 4.28(2H, d, J=5.9
Hz), 4.89(2H, br.s), 5.06(2H, s), 6.59(1H, dd, J=7.3, 8.1 Hz),
6.78(1H, d, J=8.1 Hz), 6.97(1H, dd, J=7.3, 8.1 Hz), 7.16(1H,
d, J=7.3 Hz), 7.30-7.40(6H, m), 7.93(3H, m), 9.63(1H, s).

IR(KBr)em™": 3332, 1687, 1652, 1536, 1456, 1279, 747

Example 50

N-(2-aminophenyl)-4-[ N-(4-(imidazol-1-yl)benzyl)
oxycarbonylaminomethyl ]benzamide (Table 1:
Compound 47)

mp: 195-198° C.

'H NMR(270 MHz, DMSO-d,) o ppm: 4.29(2H, d, J=6.6
Hz), 4.88(2H, s), 5.10(2H, s), 6.60—6.63(1H, m), 6.78(1H, d,
I=8.1 Hz), 6.97(1H, t, I=7.3 Hz), 7.11(1H, s), 7.16(1H, d,
I=7.3 Hz), 7.37(2H, d, J=8.1 Hz), 7.49(2H, d, J=8.8 Hz),
7.66(2H, d, J=8.1 Hz), 7.74(1H, s), 7.92-7.96(3H, m),
8.25(1H, s), 9.62(1H, s)

Example 51

N-(2-aminophenyl)-4-| N-(pyridin-2-yl)
methoxycarbonylaminomethyl Jbenzamide (Table 1:
Compound 171)

mp: 166-167° C.

H NMR(270 MHz, DMSO-d,) o ppm: 4.30(2H, d, J=5.9
Hz), 4.88(2H, br.s), 5.12(2H, s), 6.60(1H, dd, J=7.3, 8.1 Hz),
6.78(1H, d, J=8.1 Hz), 6.97(1H, ddd, J=1.5, 7.3, 8.1 Hz),
7.16(1H, d, I=7.3 Hz), 7.33(1H, dd, 1=3.7, 7.3 Hz), 7.40(3H,
d, J=8.1 Hz), 7.83(1H, ddd, I=1.5, 7.3, 8.1 Hz), 7.94(2H, d,
I=8.1 Hz), 8.03(1H, t, J=5.9 Hz), 8.55(1H, d, I=5.1 Hz),
9.62(1H, br.s)

IR(KBr)cem™": 3334, 1694, 1632, 1580, 1276, 755

Example 52

N-(2-aminophenyl)-4-| N-| 2-(pyridin-2-yl)
ethoxycarbonyl Jaminomethyl Jbenzamide (Table 1:
Compound 172)

mp: 146-148° C.

'H NMR(270 MHz, DMSO-d,) § ppm: 3.04(2H, t, J=6.6
Hz), 4.23(2H, d, J=5.9 Hz), 4.36(2H, t, J=6.6 Hz), 4.88(2H,
br.s), 6.60(1H, dd, J=7.3, 8.1 Hz), 6.78(1H, d, J=8.1 Hz),
6.97(1H, dd, J=7.3, 8.1 Hz), 7.15-7.30(3H, m), 7.34(2H, d,
1=8.1 Hz), 7.69-7.77(2H, m), 7.92(2H, d, J=7.3 Hz), 8.50
(1H, d, J=4.4 Hz), 9.62(1H, br.s)

IR(KBr)em™": 3330, 1690, 1633, 1594, 1524, 1277, 760

Example 53

N-(2-aminophenyl)-4-[ N-(6-methylpyridin-2-yI)
methoxycarbonylaminomethyl benzamide (Table 1:
Compound 179)

mp: 138° C.

'"H NMR(270 MHz, DMSO-d,) 8 ppm: 2.47(3H, s).
4.30(2H, d, J=5.9 Hz), 5.07(4H, s), 6.63(1H, t, J=8.1 Hz),
6.80(1H, d, J=7.34), 6.98(1H, t, J=8.1 Hz), 7.18(3H, d, J=7.3
Hz), 7.40(2H, d, J=8.1 Hz), 7.71(1H, t, J=8.1 Hz), 7.94(2H,
d, J=8.1 Hz), 8.03(1H, t, J=5.9 Hz), 9.66(1H, s)

IR(KBr)em™: 3335, 1693, 1634, 1259
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Example 54

N-(2-aminophenyl)-4-| N-[ 2-(pyridin-3-yl)
ethoxycarbonyl Jaminomethyl Jbenzamide (Table 1:
Compound 83)

mp: 120-125° C.

'H NMR(270 MHz, DMSO-d,) & ppm: 2.91(2H, t, J=6.6
Hz), 4.22(4H, t, ]=6.6 Hz), 4.89(2H, s), 6.55-6.63(1H, m),
6.78(1H, dd, J=8.1, 1.5 Hz), 6.97(1H, t, J=6.6 Hz), 7.17(1H,
d, J=6.6 Hz), 7.33(3H, d, J=8.1 Hz), 7.69(1H, d, J=8.1 Hz),
7.79(1H, t, J=6.6 Hz), 7.93(2H, d, J=8.0 Hz), 8.43-8.49(2H,
m), 9.62(1H, s)

IR(KBr)em™": 3234, 1705, 1655, 1260

Example 55

N-(2-aminophenyl)-4-| N-| 3-(pyridin-3-yl)
propyloxycarbonyl Jaminomethyl Jbenzamide (Table
1: Compound 84)

mp: 121-124° C.
'H NMR(270 MHz, DMSO-d.) & ppm: 1.83-1.94(21,
m), 2.67(2H, t, J=7.3 Hz), 3.98(2H, t, ]=6.6 Hz), 4.26(2H, d,
J=5.9 Hz), 4.89(2H, br.s), 6.60(1H, dd, J=8.1, 8.1 Hz),
6.78(1H, d, J=7.3 Hz), 6.97(1H, ddd, J=1.5, 7.3, 8.1 Hz).
7.16(1H, d, J=8.1 Hz), 7.29-7.33(1H, m), 7.37(1H, d, J=8.1
Hz), 7.64(1H, d, J=8.1 Hz), 7.81(1H, dd, J=5.9, 6.6 Hz),
7.94(2H, d, J=8.1 Hz), 8.40-8.44(2H, m), 9.63(1H, br.s)

IR(KBr)em™"': 3348, 1696, 1635, 1523, 1458, 1302, 1272,
1141, 1019, 754, 713

Example 56

N-(2-aminophenyl)-4-| N-(2-methylpyridin-3-yl)
methoxycarbonylaminomethyl benzamide (Table 1:
Compound 142)

mp: 164-165° C.

'H NMR(270 MHz, DMSO-d,) & ppm: 2.49(3H, s),
4.28(2H,d, 1=6.6 Hz), 4.89(2H, s), 5.10(2H, s), 6.60(1H, 1,
J=6.6 Hz), 6.78(1H, d, J=8.1 Hz), 6.90(1H, t, J=7.3 Hz),
7.17(1H, d, 1=7.3 Hz), 7.21-7.26(1H, m), 7.37(2H, d, J=8.1
Hz), 7.68(1H, d, J=6.6 Hz), 7.92-8.00(3H, m), 8.39(1H, d,
J=4.4 Hz), 9.62(1H, s)

IR(KBr)em™": 3332, 1719, 1630, 1260

Example 57

N-(2-aminophenyl)-4-| N-(6-methylpyridin-3-yl)
methoxycarbonylaminomethyl benzamide (Table 1:
Compound 144)

mp: 164-165° C.

'H NMR(270 MHz, DMSO-d,) 8 ppm: 2.46(3H, s),
4.27(2H, d, J=6.6 Hz), 4.88(2H, s), 5.05(2H, s), 6.59(1H, dt,
J=1.5, 8.1 Hz), 6.78(1H, dd, J=1.5, 8.1 Hz), 6.97(1H, dt,
J=1.5,7.3 Hz), 7.17(1H, d, 1=7.3 Hz), 7.26(1H, d, J=8.1 Hz),
7.36(2H, d, J=8.1 Hz), 7.67(1H, dd, J=2.2, 8.1 Hz), 7.93(3H,
d, J=8.1 Hz), 8.45(1H, d, J=1.5 Hz), 9.62(1H, s)

IR(KBr)em™': 3293, 1701, 1632, 1260

Example 58

N-(2-aminophenyl)-4-[ N-(2-chloropyridin-3-yl)
methoxycarbonylaminomethyl benzamide (Table 1:
Compound 155)

mp: (amorphous)
"H NMR(270 MHz, DMSO-d,) 8 ppm: 4.30(2H, d, J=5.9
Hz), 5.00(2H, s), 5.13(2H, s), 6.61(1H, t, J1=7.3 Hz), 6.79
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(1H, dd, J=1.5, 8.1 Hz), 6.98(1H, dt, J=1.5, 7.3 Hz), 7.17
(1H, d, J=6.6 Hz), 7.39(2H, d, J=8.8 Hz), 7.47-7.52(1H, m),
7.91-7.96(3H, m), 8.08(1H, t, J=5.9 Hz), 8.40(1H, dd,
J=4.4, 1.5 Hz), 9.64(1H, s)

IR(KBr)em™': 3340, 1702, 1632, 1273

Example 59

N-(2-aminophenyl)-4-[ N-(6-chloropyridin-3-yl)
methoxycarbonylaminomethyl |benzamide (Table 1:
Compound 157)

mp: 180-185° C.

'H NMR(270 MHz, DMSO-d,) o ppm: 4.24(2H, d, J=5.9
Hz), 4.89(2H, br.s), 5.10(2H, s), 6.60(1H, t, J=7.3 Hz),
6.78(1H, d, J=8.1 Hz), 6.97(1H, dt, J=1.5, 8.1 Hz), 7.16(1H,
d, I=6.6 Hz), 7.37(2H, d, J=8.1 Hz), 7.56(1H, d, J=8.1 Hz),
7.85-8.02(4H, m), 8.44(1H, d, J=2.2 Hz), 9.62(1H, s)

IR(KBr)em™': 3346, 3282, 1696, 1533, 1271

Example 60

N-(2-aminophenyl)-4-| N-(pyridin-4-yl)
methoxycarbonylaminomethyl benzamide (Table 1:
Compound 181)

mp: 180-183° C.

'H NMR(270 MHz, DMSO-d,.) 8 ppm: 4.30(2H, d, ]=6.6
Hz), 4.89 (2H, s), 5.12(2H, s), 6.60(1H, dd, J=7.3, 7.3 Hz),
6.78(1H, dd, J=1.5, 7.3 Hz), 6.97(1H, ddd, J=1.5, 7.3, 8.1
Hz), 7.16(1H, d, J=7.3 Hz), 7.34(2H, d, ]=5.9 Hz), 7.39(2H,
d, J=8.1 Hz), 7.94(2H, d, J=8.1 Hz), 8.09(1H, t, J=5.9 Hz),
8.57(1H, d), 9.64(1H, br.s)

IR(KBr)em™': 3394, 3290, 1711, 1645, 1624, 1535, 1504,
1321, 1251, 1138, 1049, 763

Example 61

N-(2-aminophenyl)-4-[ N-[ 2-(thiophen-3-yl)
ethoxycarbonyl Jaminomethyl Jbenzamide (Table 1:
Compound 203)

mp: (amorphous)

"H NMR(270 MHz, DMSO-d,.) 8 ppm: 2.90(2H, t, J=7.3
Hz), 4.17-4.26(4H, m), 4.89(2H, s), 6.60(1H, t, J=8.1 Hz),
6.78(1H, d, J=6.6 Hz), 6.97(1H, t, J=7.3 Hz), 7.06(1H, d,
I=5.1 Hz), 7.17(1H, d, J=7.3 Hz), 7.26(1H, s), 7.36(2H, d,
I=8.1 Hz), 7.47(1H, t, J=2.2 Hz), 7.81(1H, t, J=5.9 Hz),
7.93(2H, d, J=8.1 Hz), 9.63(1H, s).

IR(KBr)em™': 3314, 1716, 1638, 1252

Example 62

N-(2-aminophenyl)-4-[ N-(3-phenyloxazol-5-yl)
methoxycarbonylaminomethyl benzamide (Table 1:
Compound 211)

mp: 192-195° C.

"H NMR(270 MHz, DMSO-d,.) 8 ppm: 4.30(2H, d, J=5.9
Hz), 4.89(2H, s), 5.25(2H, s), 6.60(1H, t, J=6.6 Hz), 6.68
(1H, d, J=8.1 Hz), 6.94(1H, t, J=7.3 Hz), 7.09(1H, s),
7.16(1H, d, J=7.3 Hz), 7.39(2H, d, J=8.1 Hz), 7.51(4H, d,
I1=2.2 Hz), 7.87-7.96(5H, m), 8.12(1H, t, J=5.9 Hz), 9.63
(1H, s)

IR(KBr)em™': 3292, 1718, 1630, 1262

Example 63

N-(2-aminophenyl)-4-| N-(thiazol-5-yl)
methoxycarbonylaminomethyl benzamide (Table 1:
Compound 216)

mp: 168-175° C.

"H NMR(270 MHz, DMSO-d,) & ppm: 4.28(2H, d, J=5.9
Hz), 4.91(2H, br.s), 5.30(2H, s), 6.60(1H, dd, J=7.3, 7.3 Hz),
6.78(1H, d, J=8.1 Hz), 6.97(1H, dd, J=7.3, 8.1 Hz), 7.16(1H,
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d, J=73 Hz), 7.36(2H, d, J=8.1 Hz), 7.91-8.00(4H, m),
9.09(1H, s), 9.63(1H, s)

IR(KBr)em™: 3346(br.), 1697, 1636, 1525, 1456, 1271,
873, 753

Example 64

N-(2-aminophenyl)-4-[ N[ 2-(4-methylthiazol-5-yI)
ethoxycarbonyl Jaminomethyl Jbenzamide (Table 1:
Compound 217)

mp: 130-133° C.

'H NMR(270 MHz, DMSO-d,) & ppm: 2.32(3H, s),
3.07(2H, t, J=5.9 Hz), 4.15(2H, t, J=5.9 Hz), 4.25(2H, d,
J1=6.6 Hz), 4.89(2H, s), 6.60(1H, t, J=5.9 Hz), 6.78(1H, dd,
1=73,1.5Hz), 6.97(1H, dt, J=1.5, 7.3 Hz), 7.16(1H, d, J=8.1
Hz), 7.35(2H, d, J=8.1 Hz), 7.83(1H, t, J=5.9 Hz), 7.94(2H,
d, J=8.1 Hz), 8.85(1H, s), 9.62(1H, s)

IR(KBr)em™": 3350, 1691, 1635, 1270
Example 65

N-(2-aminophenyl)-4-[ N-(1-methylpiperidin-3-yl)
methoxycarbonylaminomethyl benzamide (Table 1:
Compound 225)

mp: 130-135° C.

'H NMR(270 MHz, DMSO-d,) & ppm: 1.49-1.78(3H,
m), 1.83-2.01(3H, m), 2.30(3H, s), 2.85(2H, 1), 3.74-3.94
(2H, m), 4.25(2H, d, J=5.8 Hz), 6.55-6.62(3H, m), 6.78(1H.
d, 1=8.1 Hz), 6.97(1H, t, 1=7.3 Hz), 7.16(1H, d, J=8.1 Hz),
737(2H, d, J=8.1 Hz), 7.79(1H, t, J=6.6 Hz), 7.93(2H, d,
1=8.0 Hz), 9.66(1H, s)

IR(KBr)em™': 3323, 2722, 1702, 1648, 1263
Example 66

N-(2-aminophenyl)-4-[ N-(4-methylpiperazin-1-yl)
methoxycarbonylaminomethyl benzamide (Table 1:
Compound 227)

mp: (amorphous)

'H NMR(270 MHz, DMSO-d,) o ppm: 1.73(2H, t, J=6.6
Hz), 2.36-2.63(13H, m), 4.00(2H, t, J=6.6 Hz), 4.30(2H, d,
I1=5.8 Hz), 6.55-6.63(4H, m), 6.78(1H, d, J=6.6 Hz), 6.97
(1H, t, J=7.3 Hz), 7.16(1H, d, J=7.3 Hz), 7.37(2H, d, J=8.7
Hz), 7.73(1H, t, 1=5.9 Hz), 7.94(2H, d, J=8.0 Hz), 9.66(1H,
S)

IR(KBr)cm‘l: 3341, 2706, 1701, 1262

Example 67

N-(2-aminophenyl)-4-[ N-(tetrahydrofuran-3-yl)
methoxycarbonylaminomethyl |benzamide (Table 1:
Compound 221)

mp: (amorphous)

'H NMR(270 MHz, DMSO-d,) 8 ppm: 1.50-1.60(1H,
m), 1.88-2.00(1H, m), 2.44-2.54(1H, m), 3.41-3.47(1H,
m), 3.56-3.77(3H, m), 3.85-4.04(2H, m), 4.25(2H, d, 1=5.9
Hz), 4.89(2H, s), 6.60(1H, dd, J=7.3, 7.3 Hz), 6.78(1H, d,
I=8.1 Hz), 6.97(1H, dd, J=7.3, 8.1 Hz), 7.17(1H, d, J=8.1
Hz), 7.37(2H, d, J=8.1 Hz), 7.81(1H, t, J=5.9 Hz), 7.94(2H,
d, J=8.1 Hz), 9.62(1H, br.s)

IR(KBr)em™': 3349, 1695, 1635, 1523, 1457, 1259, 754
Example 68

N-(2-aminophenyl)-4-| N-(phenoxycarbonyl)
aminomethyl |benzamide (Table 1: Compound 12)
mp: 174-175° C.
'H NMR(270 MHz, DMSO-d,) 8 ppm: 4.36(2H, d, J=5.9
Hz), 4. 90(2H, br.s), 6.60(1H, dd, 1=7.3, 7.3 Hz), 6.77(1H,
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dd, J=7.3, 7.3 Hz), 6.98(1H, ddd, J=1.5, 7.3, 7.3 Hz),
7.05-7.24(4H, m), 7.39-7.46(4H, m), 7.97(2H, d, J=8.1 Hz),
8 41(1H, t, J=5.9 Hz), 9.65(1H, br.s)

IR(KBr)em™: 3443, 3362, 3313, 1732, 1706, 1636, 1527,
1493, 1458, 1305, 1217, 748

Example 69

N-(2-aminophenyl)-4-| N-(pyridin-3-yl)
oxycarbonylaminomethyl ]benzamide (Table 1:
Compound 81)

mp: 209° C.(dec.)

"H NMR (270 MHz, DMSO-d,) & ppm: 4.38(2H, d, J=6.6
Hz), 4.90(2H, br.s), 6.55-6.63(1H, m), 6.78(1H, d, J=8.1
Hz), 7.00(1H, dd, I=7.3, 7.3 Hz), 7.17(1H, d, J=8.8 Hz),
7.37-7.47(3H, m), 7.64(1H, d, J=8.8 Hz), 7.97(2H, d, J=8.1
Hz), 8.43(2H, d, J=3.1 Hz), 8.59(1H, t, J=5.9 Hz), 9.66(1H,
br.s)

Example 70

N-(2-amino-3-fluorophenyl)-4-| N-(pyridin-3-yl)
methoxycarbonylaminomethyl |benzamide (Table 1:
Compound 110)

mp: 160-162° C.

'H NMR(270 MHz, DMSO-d,) o ppm: 4.28(2H, d, J=6.6
Hz), 4. 81(2H, s), 5.10(2H, s), 6.70-6.90(2H, m), 7.10-8.00
(8H, m), 8.53(1H, d, J=3.6 Hz), 8.59(1H, s), 9.61(1H, s)

IR(KBr)em™": 3269, 1716, 1638, 1488, 1436, 1247, 1141,
1043, 744

Example 71

N-(2-aminophenyl)-4-| N-(2-aminophenyl)
methoxycarbonylaminomethyl benzamide (Table 1:
Compound 31)

mp: 149-151° C.(dec.)

'H NMR(270 MHz, DMSO-d,) o ppm: 4.28(2H, d, ]=5.9
Hz), 4.88(2H, s), 4.96(2H, s), 5.06(2H, s), 6.53(1H, dd,
I1=7.3, 7.3 Hz), 6.56-6.67(2H, m), 6.78(1H, dd, J=1.5, 8.1
Hz), 6.93-7.12(3H, m), 7.16(1H, d, J=6.6 Hz), 7.38(2H, d,
I1=8.1 Hz), 7.86(1H, t-like, J=3.9 Hz), 7.93(2H, d, J=8.1 Hz),
9.61(1H, s)

IR(KBr)cm‘l: 3336, 1685, 1632, 1527, 1276, 748

Example 72

N-(2-aminophenyl)-4-[ N-(quinuclidin-3-yl)
oxycarbonylaminomethyl ]benzamide (Table 1:
Compound 228)

mp: (amorphous)

'H NMR(270 MHz, DMSO-d,) 0 ppm: 1.30-1.90(4H,
m), 1.90(1H, br.s), 2.45-2.80(6H, m), 3.04-3.13(1H, m),
4.15(2H, d, J=5.9 Hz), 4.55-4.60(1H, m), 4.88(2H, br.s),
6.60(1H, ddd, J=1.5, 7.3, 7.3 Hz), 6.78(1H, d, J=8.1 Hz),
6.97(1H, ddd, J=1.5, 7.3, 7.3 Hz), 7.17(1H, d, J=6.6 Hz),
7.37(2H, d, J=8.1 Hz), 7.78(1H, t, J=5.9 Hz), 7.94(1H, d,
I=7.3 Hz), 9.62(1H, s)

IR(KBr)em™": 3328, 2942, 1700, 1648, 1504, 1259, 749

Example 73

N-(2-aminophenyl)-4-| N-(3-aminophenyl)
methoxycarbonylaminomethyl Jbenzamide (Table 1:
Compound 32)

mp: 149-153° C.(dec.)
"H NMR(270 MHz, DMSO-d,) 8 ppm: 4.27(2H, d, J=5.9
Hz), 4.88 and 4.89(total 4H, each br.s), 5.08(2H, s),
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6.47-6.63(3H, m), 6.78(1H, d, J=8.1 Hz), 6.94-7.02(2H, m),
7.15(1H, dd, J=7.3, 8.8 Hz), 7.37(2H, d, J=8.1 Hz), 7.84(1H,
t, J=5.9 Hz), 7.93(2H, d, J=8.8 Hz), 9.61(1H, br.s)

IR(KBr)em™': 3367, 1682, 1632, 1523, 1457, 1261, 754

Example 74

N-(2-aminophenyl)-4-| N-(1-methylimidazol-5-yl)
methoxycarbonylaminomethyl benzamide (Table 1:

Compound 218)

mp: 162-165° C.(dec.)

'H NMR(270 MHz, DMSO-d,) & ppm: 3.62(3H, s),
4.27(2H, d, J=5.9 Hz), 4.91(2H, br.s), 5.05(2H, s), 6.60(1H,
dd, J=7.3, 7.3 Hz), 6.78(1H, d, J=8.1 Hz), 6.95-7.00(2H, m),
7.16(1H, d, J1=7.3 Hz), 7.36(2H, d, J=8.1 Hz), 7.63(1H, s),
7.87-7.95(3H, m), 9.64(1H, br.s)

IR(KBr)em™': 3293, 1688, 1651, 1534, 1506, 1259, 1121,
1043, 748

Example 75

N-(2-amino-4-chlorophenyl)-4-| N-(pyridin-3-yl)
methoxycarbonylaminomethyl benzamide (Table 1:
Compound 113)

mp: 167-170° C.

'H NMR(270 MHz, DMSO-d,) ¢ ppm: 4.28(2H, d, J=3.9
Hz), 5.10(2H, s), 5.21(2H, s), 6.72(1H, dd, J=2.2, 8.1 Hz),
6.81(1H, d, J=2.2 Hz), 7.16(1H, d, J=8.1 Hz), 7.37(2H, d,
I=8.1 Hz), 7.78(1H, d, J=8.1 Hz), 7.92(2H, d, J=8.1 Hz),
8.53(1H, d, J=4.4 Hz), 8.59(1H, s), 9.60(1H, s)

IR(KBr)cm‘l: 33477, 3062, 2931, 1653, 1576, 15035, 1456,
1428, 1301, 1232, 1114, 1070, 1019

Example 76

N-(2-aminophenyl)-4-| N-(5-methoxypyridin-3-yl)
methoxycarbonylaminomethyl |benzamide (Table 1:
Compound 161)

mp: 169-170° C.

'H NMR(270 MHz, DMSO-d,) & ppm: 3.83(3H, s),
4.29(2H, d, J=6.6 Hz), 4.87(2H, s), 5.09(2H, s), 6.57-6.62
(1H, m), 6.76-6.79(1H, m), 6.94-6.99(1H, m), 7.14-7.18
(1H, m), 7.36-7.39(3H, m), 7.91-7.99(3H, m), 8.19-8.30
(2H, m), 9.63(1H, s)

IR(KBr)em™': 3330, 1694, 1633, 1524, 1457, 1298, 1269,
1045, 760

Example 77

N-(2-aminophenyl)-4-[ N-(pyrazin-2-yl)
methoxycarbonylaminomethyl benzamide (Table 1:
Compound 192)

mp: 132° C.

'H NMR(270 MHz, DMSO-d,) ¢ ppm: 4.30(2H, d, J=6.6
Hz), 4. 88(2H, br.s), 5.20(2H, s), 6.60(1H, dd, J=7.3, 8.1 Hz),
6.78(1H, d, J=8.1 Hz), 6.97(1H, dd, J=6.6, 8.1 Hz), 7.16(1H,
d, I=7.3 Hz), 7.39(2H, d, J=8.8 Hz), 7.94(2H, d, J=8.8 Hz),
8.08(1H, t-like, J=6.6 Hz), 8.61(1H, s), 8.65(1H, s), 8.68
(1H, s), 9.63(1H, s)

IR(KBr)cm‘l: 32606, 1709, 1632, 1535, 1508, 1284, 1033,
1022, 744

Example 78

N-(2-amino-5-methoxyphenyl)-4-[ N-(pyridin-3-y1)
methoxycarbonylaminomethyl benzamide (Table 1:
Compound 121)

mp: 141-143° C.

'H NMR(270 MHz, DMSO-d,) & ppm: 3.66(3H, s).
4.29(2H, d, J=5.9 Hz), 4.51(2H, br.s), 5.10(2H, s), 6.63(1H,
dd, 1=2.9, 8.8 Hz), 6.74(1H, d, J=8.8 Hz), 6.91(1H, d, J=2.2




US RE39,754 E

93
7), 7.38(2H, d, J=8.8 Hz), 7.41(1H, s), 7.79(1H, d, J=8.1
7), 7.92(2H, d, J=8.1 Hz), 7.98(1H, t, J=5.9 Hz), 8.54(1H.
d, J=3.7 Hz), 8.60 (1H, s), 9.65(1H, s)

I
I

Example 79

N-(2-aminophenyl)-4-[ N-(pyridin-3-yl)methyl-N-
(pyridin-3-yl)methoxycarbonylaminomethyl ]
benzamide (Table 1: Compound 109)

mp: (amorphous)

'"H NMR(270 MHz, DMSO-d,) & ppm: 4.50(2H, s),
4.56(2H, s), 4.87(2H, s), 5.21(2H, s), 6.60(1H, t, I=7.7 Hz),
6.78(1H, d, J=7.3 Hz), 6.97(1H, d, J1=7.3 Hz), 7.17(1H, d,
I1=7.3 Hz), 7.20-7.50(4H, m), 7.60-8.00(4H, m), 8.40-8.60
(4H, m), 9.65(1H, s)

IR(KBr)em™': 3268, 1700, 1504, 1246, 1120, 940, 714

Example 80

N-(2-aminophenyl)-4-[ N-[ 3-(pyridin-3-y])propyl |-N-
(pyridin-3-yl) methoxycarbonylaminomethyl ]
benzamide (Table 1: Compound 120)

mp: (amorphous)

'"H NMR(270 MHz, DMSO-d,) 8 ppm: 1.75-1.90(2H,
m), 2.48-2.62(2H, m), 3.20-3.36(2H, m), 4.55(2H, s), 4.89
(2H, s), 5.16(2H, s), 6.57-6.63(1H, m), 6.76—6.80(1H, m),
6.94-6.99(1H, m), 7.14-7.17(1H, m), 7.32-7.74(6H, m),
7.94(2H, d, J=8.1 Hz), 8.30-8.65(4H, m), 9.64(1H, s)

Example 81

N-(2-hydroxyphenyl)-4- N-(pyridin-3-yl)methyl-N-
(pyridin-3-yl)methoxycarbonylaminomethyl ]
benzamide (Table 1: Compound 115)

mp: (amorphous)

'"H NMR(270 MHz, DMSO-d,) § ppm: 4.52(2H, s),
4.57(2H, s), 5.20(2H, s), 6.84(1H, t, J=6.6 Hz), 6.93(1H, d,
I1=6.6 Hz), 7.03(1H, d, ]=7.3 Hz), 7.37(4H, m), 7.68(2H, dd,
I=1.5, 8.1 Hz), 7.92(2H, br.s), 8.53(4H, m), 9.49(1H, s),
9.77(1H, br.s)

IR(KBr)em™: 3035, 1698, 1243, 1118, 754, 640

Example 82

N-(2-hydroxyphenyl)-4-| N-(pyridin-3-yl)
methoxycarbonylaminomethyl Jbenzamide (Table 1:
Compound 111)

mp: 162-164° C.

'H NMR(270 MHz, DMSO-d,.) 8 ppm: 4.29(1H, d, J=5.9
Hz), 5.10(2H, s), 6.83(1H, t, J=8.1 Hz), 6.92(1H, d, J=6.6
Hz), 7.07(1H, t, J=6.6 Hz), 7.39(2H, d, J=8.8 Hz), 7.43(1H,
d, J=5.1 Hz), 7.68(2H, d, J=8.1 Hz), 7.80(1H, d, J=8.1 Hz),
7.92(2H, d, J=8.1 Hz), 7.99(1H, t, J=5.9 Hz), 8.54(1H, d,
J=4.4 Hz), 8.60(1H, s), 9.49(1H, s), 9.76(1H, br.s)

IR(KBr)em™": 3333, 3259, 1694, 1645, 1529, 1267, 720

Example 83

N-(2,4-dihydroxyphenyl)-4-[ N-(pyridin-3-yl)
methoxycarbonylaminomethyl benzamide (Table 1:
Compound 116)

mp: (amorphous)
"H NMR (270 MHz, DMSO-d,) 8 ppm: 4.27(2H, d, J=6.6
Hz), 5.10(2H, s), 6.20(2H, dd, J=2.2, 8.1 Hz), 6.39(2H, d,
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I1=2.9 Hz), 6.88(2H, d, J=8.8 Hz), 7.33(1H, d, J=8.1 Hz),
7.41(1H, dd, J=5.1,7.1 Hz), 7.89(1H, d, J=8.8 Hz), 7.98(1H,
t, J=6.6 Hz), 8.05(2H, s), 8.52(1H, m), 8.59(1H, s), 9.30(2H,
br.s)
IR(KBr)em™: 3387, 1702, 1612, 1311, 1169, 845

Example 84

N-(2-hydroxy-5-methylphenyl)-4-| N-(pyridin-3-y1)
methoxycarbonylaminomethyl benzamide (Table 1:
Compound 118)

mp: 155-155.5° C.

'H NMR(270 MHz, DMSO-d,) & ppm: 2.22(3H, s),
4.29(2H, d, 1=5.8 Hz), 5.11(2H, s), 6.82(2H, m), 7.39(2H., d,
1=8.8 Hz), 7.42(2H, m), 7.51(1H, s), 7.79(1H, d, J=8.1 Hz),
7.92(1H, d, J=8.1 Hz), 7.98(1H, t, J=5.9 Hz), 8.54(1H, d,
J=4.4 Hz), 8.60(1H, s), 9.48(2H, d, J=8.1 Hz)

IR(KBr)em™": 3306, 1723, 1655, 1525, 801, 639

Example 85

N-(2-hydroxy-5-methoxyphenyl)-4-[ N-(pyridin-3-vyI)
methoxycarbonylaminomethyl benzamide (Table 1:
Compound 119)

mp: 175-176° C.

'H NMR(270 MHz, DMSO-d,) & ppm: 3.69(3H, s),
4.29(2H, d, J=5.9 Hz), 5.10(2H, s), 6.63(1H, dd, J=2.9, 8.7
Hz), 6.84(1H, d, J=8.8 Hz), 7.41(4H, m), 7.79(1H, d, J=8.1
Hz), 7.91(1H, d, J=8.1 Hz), 7.99(1H, t, J=5.9 Hz), 8.54(1H,
d, J=5.1 Hz), 8.60(1H, s), 9.31(1H, s), 9.45(1H, s)

IR(KBr)em™': 3305, 1687, 1573, 1262, 1039, 868

Example 86

N-(2-aminophenyl)-4-[ N-[ 2-(pyridin-3-yl)
ethoxycarbonyl Jamino [benzamide (Table 1:
Compound 124)

mp: (amorphous)

'"H NMR(270 MHz, DMSO-d,) 8 ppm: 3.00(2H, t, ]=6.6
Hz), 4.37(2H, t, J1=6.6 Hz), 4.87(2H, br.s), 6.60(1H, t, J=7.3
Hz), 6.97(1H, t, J=7.3 Hz), 7.15(1H, d, J=7.3 Hz), 7.36(1H,

d, JI=4.4, 8.1 Hz), 7.56(2H, d, J=8.8 Hz), 7.92(2H, d, J=8.8
Hz), 8.46(1H, d, 1=4.4 Hz), 8.54(1H, d, J=2.2 Hz), 9.95(1H,
S)

IR(KBr)em™': 3285, 1695, 1519, 1315, 1233, 1079

Example 87

N-(2-aminophenyl)-5-[ (pyridin-3-yl)
methoxycarbonyl Jaminobenzofuran-2-carboxyamide
(Table 3: Compound 2)

mp: 173-174° C.

'H NMR(270 MHz, DMSO-d,) & ppm: 5.22(2H, s),
6.60(1H, dd, J=8.1, 8 Hz), 6.79(1H, dd, J=1.5, 8.1 Hz),
7.00(1H, dd, J=8.1, 8 Hz), 7.20(1H, dd, J=1.5, 8.1 Hz),
7.44(1H, m), 7.48(1H, dd, J=1.5, 8.8 Hz), 7.61(1H, d, ]=8.8
Hz), 7.67(1H, s), 7.88(1H, dd, J=1.5, 8 Hz), 7.96(1H, d,
J=1.5 Hz), 8.56(1H, dd, J=1.5, 4.8 Hz), 8.68(1H, d, J=1.5
Hz), 9.83(1H, s), 9.91(1H, s)

IR(KBr)em™": 3308, 1707, 1667, 1584, 1536, 1452, 1316,
1248, 1157, 1128, 1070, 955, 879, 795, 748, 710

Example 88

Preparation of N-(2-aminophenyl)-4-| N-(pyridin-3-
yl)methoxythiocarbonylaminomethyl |benzamide
(Table 1: Compound 86)

(88-1) To a solution of 20 mg of 3-pyridinemethanol (0.18
mmol) mn 5 mL of dry THF were added 30 mg of N,N'-
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thiocarbonyldiimidazole (0.16 mmol) at room temperature.
After stirring overnight, to the mixture were added 50 mg of
the compound from Example 1, the process (1-4) (0.14
mmol).

After leaving at room temperature overnight, to the solu-
tion was added 100 mL of chloroform, and the solution was
washed with water (3x20 mL) and then saturated brine, and
dried over anhydrous magnesium sulfate. After evaporation,
the residue was purified by column chromatography on
silica gel(eluent:chloroform:methanol=30:1) to give 70 mg
of N-[2-(N-tert-butoxycarbonyl)aminophenyl]-4-[ N-
(pyridin-3-yl)methoxythiocarbonylaminomethyl |benzamide
(Yield: 88%) as amorphous.

'H NMR(270 MHz, DMSO-d,)) & ppm: 1.45(9H, s),
4.73(2H, d, J=5.9 Hz), 5.52(2H, s), 6.73-7.33(3H, m),
7.35-7.43(2H, m), 7.58-7.95(5H, m), 8.14-8.65(3H, m),
0.80(1H, s), 9.91(1H, 1)

(88-2) To a solution of 50 mg of the compound from the
process (88-1) (0.10 mmol) 1n 3 mL of methanol was added
3 mL of 4N hydrochloric acid-dioxane, and the mixture was
stirred at room temperature for 1.5 hours. The mixture was
poured mto diluted sodium hydroxide aqg. to neutralize the
residual hydrochloric acid, and then was extracted with
chloroform (3x10 mL). The organic layer was washed twice
with saturated brine, dried over anhydrous magnesium sul-
fate and concentrated to give 34 mg of N-(2-aminophenyl)-
4-I N-(pyridin-3-yl)methoxythiocarbonylaminomethyl]
benzamide (Yield: 87%).

mp: 154-156° C.(dec.)

"H NMR(270 MHz, DMSO-d,) & ppm: 4.73(2H, d, J=5.9
Hz), 4.88(2H, s), 5.52(2H, s), 6.60(1H, t, J1=7.3 Hz), 6.77
(1H, d, J=8.1 Hz), 6.96(1H, t, J=8.1 Hz), 7.16(1H, d, J=7.3
Hz), 7.29-7.41(3H, m), 7.83-7.95(3H, m), 8.50-8.56(1H,
m), 8.65(1H, s), 9.62(1H, s), 9.93(1H, s)

IR(KBr)em™: 3204, 3035, 1631, 1523, 1456, 1289, 1191,
920, 7353

Example 89

Preparation of N-(2-aminophenyl)-4-| N'-(pyridin-3-
ylmethyl)ureidomethyl |benzamide (Table 1:
Compound 88)

(89-1) To a solution of 0.28 g of 3-picolylamine (2.6
mmol) m 10 mL. of THF was added 0.42 g of N,N'-
carbonyldiimidazole (2.4 mmol) at room temperature, and
the mixture was stirred for an hour. To the solution was
added 0.58 g of the compound from Example 1, the process
(1-4) (1.8 mmol) at room temperature, and the solution was
stirred for 3 hours and then left overnight.

After diluting with water, the mixture was extracted with
cthyl acetate. The organic layer was washed with saturated
brine, dried and evaporated. The residue was purnified by
column chromatography on silica gel (eluent:ethyl
acetate:methanol=10:1) to give 0.77 g of N-[2-(N-tert-
butoxycarbonyl)amino |phenyl-4-| N'-(pyridin-3-ylmethyl)
ureidomethyl Jbenzamide (Yield: 90%) as a white amor-
phous solid.

"H NMR (270 MHz, CDCl,)  ppm: 1.46(9H, s), 4.20(2H,
d, J=5.1 Hz), 4.28(2H, d, J=4.3 Hz), 6.10-6.30(2H, m),
7.00-7.25(4H, m), 7.33(1H, d, I=7.3 Hz), 7.49-7.54(2H, m),
7.58-7.64(3H, m), 7.75(1H, s), 8.28(1H, br.s), 8.39(1H, d,
J=5.1 Hz), 9.65(1H, br.s)

(89-2) To a solution of 0.63 g of the compound from the
process (89-1) (1.32 mmol) 1n 4 mL of dioxane and 2 mL of
methanol was added 4 mL of 4N hydrochloride-dioxane, and
the mixture was stirred at room temperature for 2 hours.
After adding saturated sodium bicarbonate aq., the mixture
was extracted with ethyl acetate-methyl ethyl ketone. The
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organic layer was washed with saturated brine, dried and
evaporated. The residue was washed with dusopropyl ether
to give 0.37 g of N-(2-aminophenyl)-4-[ N'-(pyridin-3-
ylmethyl)ureidomethyl|benzamide (Yield: 74.7%) as a
brown solid.

mp: 167-175° C.

"H NMR(270 MHz, DMSO-d,) & ppm: 4.27(2H, d, 1=5.9
Hz), 4.31(2H, d, J=5.9 Hz), 4.89(2H, br.s), 6.57-6.63(3H,
m), 6.78(1H, d, J=8.1 Hz), 6.97(1H, dd, J=7.3, 8.1 Hz),
7.17(1H, d, J=7.3 Hz), 7.32-7.38(3H, m), 7.66(1H, d, J=8.1
Hz), 7.93(2H, d, J=8.1 Hz), 8.44(1H, d, J=5.1 Hz), 8.49(1H,
d, J=2.1 Hz), 9.63(1H, br.s)

IR(KBr)cm™': 3344, 3241, 1645, 1560, 1527, 1505, 1283,
751, 708

As described in Example 89, the compounds of Examples

90 to 95 were prepared, each of whose melting point (mp),
"H NMR data and/or IR data are shown below.

Example 90

N-(2-aminophenyl)-4-[ N'-(3-aminophenyl)
ureidomethyl |benzamide (Table 1: Compound 24)

mp: 206-208° C.(dec.)

'H NMR(270 MHz, DMSO-d,) & ppm: 4.35(2H, [d.,]=
5.9] 4, J=5.9 Hz), 4.93(4H, br.s), 6.13(1H, d, I=7.3 Hz),
6.51-6.62(3H, m), 6.74-6.98(3H, m), 7.12-7.18(1H, m),
7.41(2H, d, J=8.1 Hz), 7.94(2H, d, J=8.1 Hz), 8.28(1H, s),
9.61(1H, s)

IIR(KBr)cm‘l: 3356, 3269, 1640, 1555, 1495, 1458, 1308,
1236, 753

Example 91

N-(2-aminophenyl)-4-| N'-(pyridin-3-yl)
ureidomethyl |benzamide (Table 1: Compound 87)

mp: 187-190° C.

'H NMR(270 MHz, DMSO-d,) ¢ ppm: 4.39(2H, d, I=3.9
Hz), 4.89(2H, br.s), 6.59(1H, d, J=7.3, 7.3 Hz), 6.77(1H, d,
I=6.6 Hz), 6.88(1H, t, J=5.9 Hz), 6.97(1H, ddd, J=1.5, 6.6,
7.3 Hz), 7.16(1H, d, J=8.1 Hz), 7.26(1H, dd, J=4.4, 8.1 Hz),
7.42(2H, d, J=8.8 Hz), 7.95(2H, d, J=8.1 Hz), 7.89-7.96(1H,
m), 8.12(1H, dd, J=1.5, 4.4 Hz), 8.56(1H, d, J=3.0 Hz),
8.85(1H, s), 9.62(1H, s)

IR(KBr)em™': 3248, 1663, 1541, 1423, 1280, 1054

Example 92

N-(2-aminophenyl)-4-[ N'-(3-aminophenyl)
thioureidomethyl ]benzamide (Table 1: Compound
25)

mp: 123° C.(dec.)

'H NMR(270 MHz, DMSO-d,) 6 ppm: 4.80(2H, d, J=5.1
Hz), 4.87(2H, s), 5.12(2H, s), 6.36(1H, dd, J=1.5, 8.1 Hz),
6.48-6.63(3H, m), 6.78(1H, d, J=6.6 Hz), 6.95-7.00(2H, m),
7.17(1H, d, J=8.1 Hz), 7.42(2H, d, J=8.1 Hz), 7.92-8.01(3H,
m), 9.46(1H, s), 9.61(1H, s)

IR(KBr)em™': 3335, 1616, 1528, 1503, 1456, 1311, 864,
751

Example 93

N-(2-aminophenyl)-4-| N'-(3-nitrophenyl)
thioureidomethyl Jbenzamide (Table 1: Compound
20)

mp: 160° C.(dec.)
"H NMR(270 MHz, DMSO-d.) 8 ppm: 4.87(2H, d, J=5.1
Hz), 7.27-733(3H, m), 7.46-7.63(5H, m), 7.89-7.95(2H,
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m), 8.05(2H, d, J=8.1 Hz), 8.70(1H, s), 8.84(1H, t, J=8.9
Hz), 10.37(1H, s)

Example 94

N-(2-amino-5-fluorophenyl)-4-| N'-(pyridin-3-yl)
methylureidomethyl Jbenzamide (Table 1:
Compound 112)

mp: (amorphous)

"H NMR (270 MHz, DMSO-d,) 8 ppm: 4.77(4H, d, J=5.1
Hz), 4.85(2H, s), 6.81(2H, m), 7.16(1H, dd, J=2.9, 10.3 Hz),
7.39(1H, dd, J=5.1, 8.1 Hz), 7.53(2H, d, J=8.1 Hz), 7.81(1H,
d, JI=8.1 Hz), 7.93(2H, d, J=8.1 Hz), 8.51(1H, dd, J=1.5, 5.1
Hz), 8.62(1H, d, J=1.5 Hz), 9.66(1H, s)

IR(KBr)cem™": 3399, 1730, 1638, 1508, 1444, 1411

Example 935

N-(2-hydroxyphenyl)-4-| N'-(pyridin-3-yl)
methylureidomethyl Jbenzamide (Table 1:
Compound 114)

mp: (amorphous)

"H NMR(270 MHz, DMSO-d,) & ppm: 4.43(2H, d, J=6.6
Hz), 4.69(2H, s), 6.83(1H, t, J=6.6 Hz), 6.91(1H, d, J=8.1
Hz), 7.68(1H, d, J=6.6 Hz), 7.82(2H, d, J=8.1 Hz), 8.21(1H,

d, J=4.4 Hz), 8.35(1H, d, J=2.2 Hz), 8.81(1H, t, J=6.6 Hz),
0.48(1H, s), 9.75(1H, s)

IR(KBr)em™': 3399, 1664, 1535, 1236, 1064

Example 96

Preparation of N-(2-aminophenyl)-4-| 2-| N-(pyridin-
3-yDacetylamino |Jethyl ]benzamide (Table 1:
Compound 77)

(96-1) To a suspension of 3.40 g of terephthalaldehydic
acid (22.6 mmol) 1n 25 mL of toluene was added 4 mL of
thionyl chloride, and the mixture was heated with stirring at
80° C. for 2 hours. After cooling and evaporation, the
residue was dissolved in 50 mL of THF to give a solution of
the acid chloride. To a solution of 4.16 g of the compound
from Example 1, the process (1-2) (20.0 mmol) 1n 10 mL of
THF was added 6 mL of triethylamine (42.8 mmol) and then
the above solution of the acid chloride was added dropwise

under ice-cooling over 30 min.

After stirring for 5 hours, to the mixture was added
saturated sodium bicarbonate aq., and the mixture was
extracted with ethyl acetate. The organic layer was washed
with saturated brine, dried and evaporated. The residue was
purified by column chromatography on silica gel (gradient
clution with chloroform to chloroform:ethyl acetate=10:1)
to give 3.42 g of N-[2-(N-tert-butoxycarbonyl)
aminophenyl |]-4-formylbenzamide (Yield: 50.2%) as a light
brown solid.

"HNMR(270 MHz, CDCl,) 8 ppm: 1.52(9H, s), 6.77(1H,
br.s), 7.16-7.18(2H, m), 7.23-7.26(1H, m), 7.88(1H, d,
J=8.8 Hz), 7.98(2H, d, J=8.8 Hz), 8.13(2H, d, J=8.8 Hz),
9.57(1H, br.s), 10.11(1H, br.s)

IR(KBr)em™': 3326, 3251, 1707, 1696, 1659, 1603, 1165

(96-2) A suspension of 3.0 g of the compound from the
process (96-1) (8.82 mmol) and 4.5 g of ethoxycarbonylm-
cthyl triphenylphosphine (12.9 mmol) in 10 mL of toluene
was stirred 1n a stream of nitrogen at 80° C. for 5.5 hours.
After cooling, the mixture was diluted with ethyl acetate;
washed with saturated sodium bicarbonate, water and satu-

rated brine; dried; and evaporated. The residue was purified
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by column chromatography on silica gel
(eluent:chloroform:ethyl acetate=20:1) to give 3.3 g of ethyl
4-IN-[2-(N-tert-butoxycarbonyl)aminophenyl]
aminocarbonyl Jcinnamate (Yield: 91.1%) as a yellow amor-
phous solid.

"HNMR(270 MHz, CDCl,)  ppm: 1.35(3H, t, ]=7.3 Hz),
1.52(9H, s), 4.28(2H, q, I=7.3 Hz), 6.52(1H, d, J=15.1 Hz),
6.80(1H, br.s), 7.16-7.25(3H, m), 7.61(2H, d, J=8.1 Hz),
7.71(1H, d, J=15.1 Hz), 7.82(1H, d, J=7.3 Hz), 7.98(2H, d,
J=8.1 Hz), 9.34(1H, br.s)

(96-3) To a solution of 2.50 g of the compound from the
process (96-2) (6.09 mmol) 1n 30 mL of THF and 40 mL of
methanol was added 10% Pd/C (wet, 0.5 g) 1n a stream of
nitrogen, and then stirred 1n a stream of hydrogen for 30 min.
After filling with nitrogen, the mixture was filtered to
remove the catalyst, and the filtrate was evaporated. To the
residue was added diisopropyl ether, and the precipitated
solid was collected by filtration and dried to give 2.23. g of
N-[2-(N-tert-butoxycarbonyl)aminophenyl]-4-(2-
cthoxycarbonylethyl)benzamide (Yield: 88.8%) as a white
solid.

"H NMR (270 MHz, CDC1,) & ppm: 1.25(3H, t, J=7.3 Hz),
1.52(9H, s), 2.65(2H, t, 1=7.3 Hz), 3.02(2H, t, J=7.3 Hz),
4.13(2H, q, I=7.3 Hz), 6.77(1H, br.s), 7.16-7.33(5H, m),
7.78(1H, d, J=8.1 Hz), 7.89(2H, d, J=8.8 Hz), 9.06(1H, br.s)

(96-4) To a suspension of 2.21 g of the compound from
the process (96-3) (5.36 mmol) in 10 mL of methanol and 15
ml. of water was added 0.37 g of lithium hydroxide mono-
hydrate (8.82 mmol), and the mixture was stirred at 40° C.
for 3 hours. After cooling, to the mixture was added 10%
hydrochloric acid and the mixture was extracted with ethyl
acetate. The organic layer was washed with saturated brine,
dried and evaporated. To the residue was added diisopropyl
cther, and the precipitated solid was filtered and dried to give
1.87 g of N-[2-(N-tert-butoxycarbonyl)aminophenyl|-4-(2-
carboxyethyl)benzamide (Yield: 90.8%) as a white solid.

'H NMR(270 MHz, DMSO-d,) & ppm: 1.45(9H, s),
2.59(2H, t, I=7.3 Hz), 2.91(2H, t, J=7.3 Hz), 7.13-7.20(2H,
m), 7.40(2H, d, J=8.1 Hz), 7.54(2H, dd, J=7.3, 2.1 Hz),
7.88(2H, d, J=8.1 Hz), 8.66(1H, br.s), 9.79(1H, br.s)

(96-5) To a suspension of 0.12 g of the compound from
the process (96-4) (0.3 mmol) mm 5 mL of benzene were
added 0.1 mL of triethylamine (0.7 mmol) and 0.3 g of
molecular sieves 4 A, and the mixture was stirred 1n a stream
of mitrogen for 0.5 hours. To the mixture was added 0.15 mL
of diphenylphosphoryl azide (0.7 mmol), and the mixture
was refluxed with heating for 2 hours. After cooling, to the
mixture was added 0.4 mL of benzyl alcohol (3.8 mmol),
and the mixture was refluxed with heating for additional 2.5
hours. After diluting with ethyl acetate, the reaction mixture
was washed with water and saturated brine.

The organic layer was dried and evaporated. The residue
was purified by column chromatography on silica gel
(eluent:chloroform:ethyl acetate=4:1) to give 129 mg of
N-[2-(N-tert-butoxycarbonyl)aminophenyl]-4-]| 2-(N-
benzyloxycarbonylamino)ethyl |benzamide (Yield: 88%) as
a clear oil.

"H NMR (270 MHz, CDCL,) & ppm: 1.51(9H, s), 2.89(2H,
t, I=7.3 Hz), 3.45-3.54(2H, m), 4.80(1H, m), 5.10(2H, s),
6.76(1H, br.s), 7.20-7.38(10H, m), 7.79(1H, d, J=8.8 Hz),
7.89(2H, d, J=8.1 Hz), 9.10(1H, br.s)

(96-6) To a solution of 129 mg of the compound from the
process (96-5) (0.26 mmol ) m 10 mL of methanol was
added 10% Pd/C (wet, 0.05 g) 1n a stream of nitrogen, and
then stirred 1n a hydrogen stream for 2 hours. After removing
the catalyst, the filtrate was evaporated and dried. The
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residue was dissolved 1n 5 mL of dichloromethane. To the
solution were added 0.18 g of 3-pynidineacetic acid hydro-
chloride (1.04 mmol) and then 0.28 g of triethylamine (2.0
mmol), and the mixture was ice-cooled. Under 1ce-cooling,
to the mixture was added 0.17 g of 2-chloro-1,3-
dimethylimidazolimmum chloride (1.0 mmol), and the mix-
ture was stirred for 2 hours. To the mixture was added
saturated sodium bicarbonate aq., and the mixture was
extracted with chloroform. The organic layer was washed
with saturated brine, dried and evaporated. The residue was
purified by column chromatography on silica gel
(eluent:ethyl acetate:methanol=10:1) to give 50 mg of N-| 2-
(N-tert-butoxycarbonyl)aminophenyl |-4-[ 2-[ N-(pyridin-3-
yDacetylamino |ethyl [benzamide (Yield: 40%) as a colorless
o1l.

"H NMR (270 MHz, CDCl,) § ppm: 1.48(9H, s), 2.80(2H,
t, J=6.6 Hz), 3.42(2H, m), 3.52(2H, s), 6.33(1H, t-like, ]=5.9
Hz), 7.09(2H, d, J=8.1 Hz), 7.14-7.20(2H, m), 7.24(1H, dd,
I=4.4, 73 Hz), 7.41(1H, dd, JI=3.7, 5.9 Hz), 7.50(1H, s),
7.58(1H, dd, J=1.5, 5.9 Hz), 7.69(1H, dd, I=3.7, 5.9 Hz),
7.75(2H, d, J=8.1 Hz), 8.22(1H, d, J=2.1 Hz), 8.44(1H, dd,
I=1.5, 4.4 Hz), 9.49(1H, br.s)

(96-7) To a solution of 50 mg of the compound from the
process (96-6) (0.10 mmol) 1n 2 mL of dioxane and 1 mL of
methanol was added 2 mL of 4N hydrochloric acid-dioxane,
and the mixture was stirred at room temperature for 2.5
hours. To the mixture was added saturated sodium
bicarbonate, and the mixture was extracted with ethyl
acetate. The organic layer was washed with saturated brine,
dried and evaporated. The residue was dried to give 22 mg
of N-(2-aminophenyl)-4-| 2-| N-(pyridin-3-yl)acetylamino |
ethyl |benzamide (Yield: 59%) as an amorphous solid.

mp: (amorphous)

'"H NMR(270 MHz, DMSO-d,) 8 ppm: 2.70-2.90(4H,
m), 3.42(2H, s), 4.89(2H, br.s), 6.60(1H, dd, J=7.3, 7.3 Hz),
6.78(1H, d, J=7.3 Hz), 6.97(1H, dd, 1=7.3, 7.3 Hz), 7.16(1H,
d, J=7.3 Hz), 7.29-7.32(3H, m), 7.59(1H, d, J=8.1 Hz),
7.89(1H, d, J=8.1 Hz), 8.22(1H, t-like), 8.41-8.43(2H, m),
9.62(1H, br.s)

Example 97

Preparation of N-(2-aminophenyl)-4-[ 2-|N-(3-
picolyl)aminocarbonyl|ethyl [benzamide (Table 1:
Compound 80)

(97-1) To a suspension of 0.58 g of the compound from
Example 96, the process (96-4) (1.5 mmol) 1n 5 mL of
dichloromethane were added 0.22 g of 3-picolylamine (2.0
mmol) and 0.56 mL of triethylamine (4.0 mmol). Under
ice-cooling, to the mixture was added 0.39 g of 2-chloro-1,
3-dimethylimidazolinium chloride (2.0 mmol) 1n 5 mL of
dichloromethane, and the mixture was stirred for 1.5 hours.
To the mixture was added saturated sodium bicarbonate aq.,
and the mixture was extracted with chloroform.

The organic layer was washed with water and saturated
brine, dried and evaporated. The residue was purified by
column chromatography on silica gel
(cluent:chloroform:methanol:NH; aq.=100:10:1) to give
0.71 g of N-2-(N-tert-butoxycarbonyl)aminophenyl |-4-| 2-
| N-3-picolyl)aminocarbonyl]ethyl |benzamide (Yield: 94%)
as a light brown oil.

"HNMR (270 MHz, CDCL,) 8 ppm: 1.45(9H, s), 2.42(2H,
t, J=7.3 Hz), 2.98(2H, t, I1=7.3 Hz), 4.32(2H, d, J=6.6 Hz),
6.44(1H, t, I=6.6 Hz), 7.14-7.27(5H, m), 7.48-7.57(3H, m),
7.63-7.68(3H, m), 7.90(1H, d, J=2.1 Hz), 8.43(1H, dd,
I=1.4, 4.4 Hz), 9.86(1H, br.s)
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(97-2) To a solution of 0.70 g of the compound from the
process (97-1) (1.47 mmol) in 5 mL of dioxane was added
5> mL of 4N hydrochloride-dioxane and then 2 mL of
methanol, and the mixture was stirred at room temperature
for 2 hours. To the mixture was added saturated sodium
bicarbonate aqg., and the mixture was extracted with ethyl
acetate. The organic layer was washed with saturated brine,
dried and evaporated. To the residue was added diisopropyl
cther, and the precipitated solid was collected by filtration
and dried to give 0.42 g of N-(2-aminophenyl)-4-[2-[N-(3-
picolyl)aminocarbonyl lethyl |benzamide (Yield: 76.3%) as
an opalescent solid.

mp: 168—-170° C.

'H NMR(270 MHz, DMSO-d,) & ppm: 2.47-2.53(2H,
m), 2.93(2H, t, I=7.3 Hz), 4.27(2H, d, J=5.9 Hz), 4.90(2H,
br.s), 6.60(1H, dd, J=7.3, 7.3 Hz), 6.78(1H, d, J=8.1 Hz),
6.97(1H, dd, I=6.6, 7.3 Hz), 7.16(1H, d, J=6.6 Hz),
7.28-7.35(1H, m), 7.33(2H, d, J=8.1 Hz), 7.49(1H, dd,
I=2.1, 5.9 Hz), 7.89(2H, d, J=8.1 Hz), 8.39-8.44(3H, m),
9.62(1H, br.s)

IR(KBr)em™': 3313, 1641, 1523, 1457, 1300, 748, 713

Example 98

Preparation of N-(2-aminophenyl)-4-| (pyridin-3-yl)
methylaminocarbonyloxymethyl Jbenzamide (Table
1: Compound 83)

(98-1) To a solution of 1.99 g of methyl
4-hydroxymethylbenzoate (12.0 mmol) 1 20 mL of THF
were added 1.78 g of N,N'-carbonyldiimidazole (11.0 mmol)
at room temperature, and the solution was stirred for an hour.
To the solution were added 1.08 g of 3-picolylamine (10.0
mmol) at room temperature, and the mixture was stirred for
3.5 hours and left overnmight. Water was added to the
solution, and the mixture was extracted with ethyl acetate.

The organic layer was washed with saturated brine, dried
and evaporated. The residue was purified by column chro-
matography on silica gel (eluent: ethyl acetate) to give 2.76
g of N-(4-methoxycarbonyl)benzyloxycarbonyl-3-
picolylamine (Yield: 91.9%) as a white waxy solid.

'H NMR(270 MHz, CDCL,) & ppm: 3.91(3H, s), 4.40(21,
d, J=5.9 Hz), 5.18(2H, s), 5.50(1H, br.s), 7.24-7.28(1H, m),
7.40(2H, d, J=8.1 Hz), 7.65(1H, d, J=7.3 Hz), 8.02(2H, d,
J=8.8 Hz), 8.50-8.53(2H, m)

(98-2) To a suspension of 2.40 g of the compound from
the process (98-1) (8.0 mmol) 1n 10 mL of methanol and 20
ml. of water was added 0.42 g of lithium hydroxide mono-
hydrate (10.0 mmol), and the mixture was stirred at room
temperature for 5 hours. To the reaction mixture was added
10% hydrochloric acid to acidified to pH [2to] 2 70 4, and the
precipitated solid was collected by filtration and dried to
give 1.83 g of N-(4-carboxy)benzyloxycarbonyl-3-
picolylamine (79.9%) as a white solid.

' NMR(270 MHz, DMSO-d,) 8 ppm: 4.24(2H, d, J=5.9
Hz), 5.13(2H, s), 7.33-7.38(1H, m), 7.46(2H, d, J=8.1 Hz),
7.94(2H, d, J=8.1 Hz), 7.95-8.01(1H, m), 8.46(1H, d, J=5.1
Hz), 8.49(1H, d, J=1.5 Hz), 13.0(1H, br.s)

(98-3) To a suspension of 1.26 g of the compound from
the process (98-2) (4.4 mmol) 1n 20 mL of dichloromethane
were slowly added 1.0 mL of oxalyl chloride (11.4 mmol)
and then several drops of DMF. The reaction mixture was
stirred at room temperature for 10 min. and at 40° C. for
additional 30 min. After cooling, the mixture was evaporated
and the excess oxalyl chloride was removed by evaporation
with toluene. To the residue was added 10 mL of dichlo-
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romethane. Under ice-cooling, to the mixture was added
dropwise a solution of 0.83 g of the compound from
Example 1, the process (1-2) (4.0 mmol) mn 8 mL of
dichloromethane and 8 mL of pyrnidine, and the solution was
warmed to room temperature with stirring for 7 hours and
left overnight.

To the mixture was added saturated sodium bicarbonate,
and the mixture was extracted with chloroform. The organic
layer was washed with saturated brine, dried and evaporated.
Toluene was added to the residue to azeotropically remove
the excess pyridine. The residue was purified by column
chromatography on silica gel (eluent: ethyl acetate) to give
1.40 g of N-[2-(N-tert-butoxycarbonyl)aminophenyl |-4-
| (pyridin-3-yl)methylaminocarbonyloxymethyl |benzamide
(Yield: 73.4%) as a light brown solid.

'H NMR(270 MHz, CDCL,) & ppm: 1.51(9H, H), 4.40
(2H, d, J=5.9 Hz), 5.19(2H, s), 5.56(1H, m), 7.07(1H, br.s).
7.14-7.31(4H, m), 7.43(2H, d, J=8.1 Hz), 7.65(1H, d, J=8.1
Hz), 7.76(1H, d, 1=7.3 Hz), 7.95(2H, d, J=8.1 Hz), 8.52(2H,
d, J=4.1 Hz), 9.32(1H,br.s)

(98-4) To a solution of 1.00 g of the compound from the
process (98-3) (2.10 mmol) 1n 10 mL of dioxane and 2 mL
of methanol was added 9 mL of 4N hydrochloric acid-
dioxane at room temperature, and the mixture was stirred for
2 hours. To the mixture was added saturated sodium bicar-
bonate and the mixture was extracted with ethyl acetate-
methyl ethyl ketone (1:1). The organic layer was washed
with saturated brine, dried and evaporated. To the residue
was added methanol-diisopropyl ether, and the precipitated
solid was collected by filtration and dried to give 0.79 g of
N-(2-aminophenyl)-4-[(pyridin-3-yl)
methylaminocarbonyloxymethyl|benzamide (Yield:
quantitative) as a white solid.

mp: 139-141° C.

'H NMR(270 MHz, DMSO-d,) & ppm: 4.25(2H, d, J=5.9
Hz), 4.90(2H, s), 5.13(2H, s), 6.60(1H, dd, J=6.6, 7.3 Hz),
6.78(1H, d, J=7.3 Hz), 6.97(1H, dd, J=6.6, 7.3 Hz), 7.17(1H.,
d, J=7.3 Hz), 7.36(1H, dd, J=4.4, 8.1 Hz), 7.47(2H, d, J=8.1
Hz), 7.67(1H, d, J=8.1 Hz), 7.97(2H, d, J=7.3 Hz),
7.90-8.00(1H, m), 8.46(1H, dd, J=1.5, 5.1 Hz), 8.49(1H, d,
J=2.1 Hz), 9.65(1H, br.s)

IR(KBr)em™': 3326(br.), 1694, 1637, 1526, 1458, 1147,
750, 712

Example 99

Preparation of N-(2-aminophenyl)-4-[ 3-(imidazol-1-
yDpropylaminocarbonyloxymethyl [benzamide
(Table 1: Compound 215)

The title compound was prepared as described in Example
98.

mp: (amorphous)

'"H NMR(270 MHz, DMSO-d,) 8 ppm: 1.80-1.89(2H,
m), 2.94-3.02(2H, m), 3.98(2H, t, J=7.3 Hz), 4.88(2H, s),
5.11(2H, s), 6.55-6.63(1H, m), 6.76-6.97(3H, m),
7.10-7.18(2H, m), 7.43-7.48(3H, m), 7.61(1H, s), 7.98(2H,
d, J=8.1 Hz), 9.66(1H, s)

Example 100

Preparation of N-(2-aminophenyl)-4-
(phenylacetylamino)benzamide (Table 1:
Compound 2)

(100-1) To a solution of 16.6 g of the compound from
Example 1, the process (1-2) (80 mmol) imn 120 mL of

5

10

15

20

25

30

35

40

45

50

55

60

65

102

dichloromethane was added 16.8 mL of triethylamine (120
mmol) and then, was slowly added a solution of 16.0 g of
4-nitrobenzoyl chloride (86.4 mmol) 1n 40 mL of
dichloromethane, and the solution was stirred for 7 hours. To
the solution was added saturated sodium bicarbonate aq.,
and the mixture was extracted with chloroform.

-

T'he organic layer was washed with 1N hydrochloric acid,
saturated sodium bicarbonate and saturated brine; dried; and
evaporated. The residue was washed with dusopropyl ether
to give 28.0 g of N-|2-(N-tert-butoxycarbonylamino)
phenyl |-4-nitrobenzamide (Yield: 98%) as a light yellow
solid.

'H NMR(270 MHz, CDCL,) & ppm: 1.53(9H, s),
7.17-7.29(4H, m), 7.85(1H, brd, J=7.3 Hz), 8.17(2H, d,
1=8.8 Hz), 8.32(2H, d, J=8.8 Hz), 9.88(1H, br.s)

(100-2) To a solution of 24.0 g of the compound from the
process (100-1) (67.2 mmol) 1n 80 mL of THF and 80 mL
of methanol was added 2.4 g of 10% Pd/C (wet) in a stream
of mitrogen, and the mixture was stirred in a stream of
hydrogen for 1.5 hours. After cease of absorption of
hydrogen, the catalyst was removed by filtration and the
filtrate was evaporated. To the residue were added diisopro-
pyl ether and ethyl acetate, and the precipitated solid was
collected by filtration and dried to give 18.96 g of N-[2-(N-

tert-butoxycarbonylamino)phenyl|-4-aminobenzamide
(Yield: 86%) as a white solid.

'H NMR(270 MHz, DMSO-d,) & ppm: 1.46(9H, s),
5.84(2H, s), 6.61(2H, d, J=8.8 Hz), 7.10-7.18(2H, m).
7.46-7.55Q2H, m), 7.68(2H, d, J=8.8 Hz), 8.67(1H, s),
0.49(1H, s)

(100-3) To a solution of 1.6 g of the compound from the
process (100-2) (4.88 mmol) 1n 15 mL of dichloromethane

were added 0.8 mL of pyridine (9.9 mmol) and 0.96 mL of
phenylacetyl chlonde (7.26 mmol), and the solution was
stirred for one day. After completion of the reaction, water
was added and the precipitated crystals were collected by
filtration to give 1.66 g of N-[2-(N-tert-
butoxycarbonylamino)phenyl]-4-(phenylacetylamino) ben-
zamide (Yield: 76%).

(100-4) To a solution of 1 g of the compound from the
process (100-3) (2.24 mmol) m 25 mL of acetonitrile was
added 0.88 mL of 1odotrimethylsilane (6.18 mmol) at room
temperature, and the solution was stirred for 3 hours. After
completion of the reaction, the solution was concentrated.
The residue was recrystallized from methanol to give 0.29 g
of N-(2-aminophenyl)-4-(phenylacetylamino)benzamide
(Yield: 38%) as white crystals.

mp: 232-237° C.

'"H NMR(270 MHz, DMSO-d,) & ppm: 3.69(2H, s),
4.90(2H, s), 6.60(1H, t, J=7.3 Hz), 6.77(1H, d, J=7.3 Hz),
6.96(1H, t, J=7.3 Hz), 7.15(1H, d, I=7.4 Hz), 7.22-7.35(5H,
m), 7.72(2H, d, J=8.8 Hz), 7.95(2H, d, J=8.8 Hz), 9.57(1H,
s), 10.43(1H, s)

IR(KBr)em™': 2937, 2764, 1660, 1598, 1506, 1459

As described 1n Example 100, the compounds of
Examples 101 to 128 were prepared, each of whose melting
point (mp), '"H NMR data and/or IR data are shown below.

Example 101

N-(2-aminophenyl)-4-| (4-phenylbutanoyl)amino |
benzamide (Table 1: Compound 4)

mp: (amorphous)

'H NMR(270 MHz, DMSO-d,) & ppm: 1.91(2H, hep.
J=73 Hz), 2.37(2H, t, J=7.3 Hz), 2.64(2H, t, J=7.3 Hz),
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5.0(2H, br.s), 6.61(1H, t, 7.0 Hz), 6.79(1H, dd, J=1.5, 8.1
Hz), 6.97(1H, t, J=7.0 Hz), 7.10-7.40(6H, m), 7.71(2H, d,
1=8.8 Hz), 7.94(2H, d, J=8.8 Hz), 9.57(1H, s), 10.15(1H, s)

IR(KBr)em™'; 3344, 1687, 1603, 1542, 1460, 1315, 1033,
342, 737

Example 102

N-(2-aminophenyl)-4-[ (4-chlorophenylacetyl)amino |
benzamide (Table 1: Compound 15)

mp: (amorphous)

'H NMR(270 MHz, DMSO-d,) 8 ppm: 3.72(2H, s),
7.29-7.43(8H, m), 7.77(2H, d, J=8.8 Hz), 8.00(2M, d, ]=8.8
Hz), 10.29(1H, s), 10.52(1H, s)

IR(KBr)em™": 3300, 2868, 1664, 1638, 1520
Example 103

N-(2-aminophenyl)-4-[ (2-nitrophenylacetyl)amino |
benzamide hydrochloride (Table 1: hydrochloride
of Compound 19)

mp: (amorphous)

'H NMR(270 MHz, DMSO-d,) o ppm: 4.20(2H, s),
7.20-7.30(3H, m), 7.40-7.45(1H, m), 7.60(2H, d),
7.711-7.77(3H, m), 8.02-8.10(4H, m), 10.27(1H, br.s), 10.64
(1H,br.s)

IR(KBr)em™': 3263, 1676, 1647, 1518, 1184, 759
Example 104

N-(2-aminophenyl)-4- (4-nitrophenylacetyl)amino]
benzamide (Table 1: Compound 21)

mp: 222-226° C.

'H NMR(270 MHz, DMSO-d.) & ppm: 3.90(2H, s),
4.96(2H, brs), 6.60(1H, dt, J=1.5, 6.6 Hz), 6.78(1H, dd,
J=1.5, 6.6 Hz), 6.97(1H, dt, J=1.5, 6.6 Hz), 7.15(1H, dd,
J=1.5, 6.6 Hz), 7.63(2H, d, ]=8.8 Hz), 7.71(2H, d, J=8.8 Hz),
7.95(2H, d, J=8.8 Hz), 8.22(2H, d, J=8.8 Hz), 9.59(1H, s),
10.54(1H, s).

IR(KBr)em™": 3395, 3334, 1671, 1630, 1519, 1346
Example 105

N-(2-aminophenyl)-4-| (2-aminophenylacetyl )amino |
benzamide (Table 1: Compound 22)

mp: 177-182° C.(dec.)

'"H NMR(270 MHz, DMSO-d,) § ppm: 3.54(2H, s).
4.88(2H, br.s), 5.09(2H, br.s), 6.55(1H, dd, J=6.6, 7.3 Hz),
6.59(1H, dd, J1=7.3, 7.3 Hz), 6.68(1H, d, J=7.3 Hz), 6.78(1H,
d, I=7.3 Hz), 6.96(2H, dd, J=7.3, 7.3 Hz), 7.06(1H, d, J=6.6
Hz), 7.15(1H, d, 1=7.3 Hz), 7.71(2H, d, J=8.8 Hz), 7.95(2H.,
d, J=8.8 Hz), 9.57(1H, br.s), 10.39(1H, br.s)

IR(KBr)em™": 3374, 3256(br.), 1683, 1597, 1503, 1317,
1262, 1180, 11353, 747

Example 106

N-(2-aminophenyl)-4-| (4-aminophenylacetyl)amino |
benzamide (Table 1: Compound 26)

mp: 210-226° C.(dec.)

'H NMR(270 MHz, DMSO-d.) & ppm: 3.46(2H, s),
4.93(4H, br.s), 6.52(2H, d, J=8.1 Hz), 6.59(1H, dt, J=1.5, 7.3
Hz), 6.77(1H, dd, J=1.4, 7.3 Hz), 6.97(1H, dt, J=1.4, 7.3
Hz), 6.99(2H, d, J=8.1 Hz), 7.15(1H, dd, J=1.5, 7.3 Hz),
7.70(2H, d, J=8.8 Hz), 7.93(2H, d, J=8.8 Hz)

IR(KBr)em™": 3278, 3032, 1675, 1628, 1516
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Example 107

N-(2-aminophenyl)-4-| (4-methoxyphenylacetyl)
amino |benzamide (Table 1: Compound 32)

mp: (amorphous)

'H NMR(270 MHz, DMSO-d,) 6 ppm: 3.62(2H, s),
3.74(3H, s), 6.90(2H, d, J=8.8 Hz), 7.26(2H, d, J=8.8 Hz),
7.30(3H, m), 7.39(1H, m), 7.77(2H, d, J=8.8 Hz), 7.99(2H,
d, J=8.8 Hz), 10.26(1H, s), 10.44(1H, s)

IR(KBr)em™': 3300, 2759, 1670, 1638, 1514, 1250

Example 108

N-(2-aminophenyl)-4-|[ 4-(N,N-dimethylamino)
phenylacetyl [amino Jbenzamide (Table 1:
Compound 53)

mp: 140° C.

'H NMR(270 MHz, DMSO-d,) & ppm: 3.04(6H, s).
3.67(2H, s), 7.16(2H, d, I=8.0 Hz), 7.29-7.40(6H, m),
7.76(2H, d, J=8.8 Hz), 7.99(2H, d, J=8.8 Hz), 10.29(1H, s),
10.47(1H, s)

IR(KBr)em™': 3244, 2951, 2639, 1647, 1599, 1507

Example 109

N-(2-aminophenyl)-4-[ (4-
trifluoromethylphenylacetyl)amino [benzamide
(Table 1: Compound 43)

mp: (amorphous)

'H NMR(270 MHz, DMSO-d,) & ppm: 3.84(2H, s),
6.89(1H, t, J=7.4 Hz), 7.00(1H, d, 1=7.4 Hz), 7.11(1H, t,
I=7.4 Hz), 7.25(1H, d, J=7.4 Hz), 7.57(2H, d, J=8.8 Hz),
7.71(2H, d, J=8.8 Hz), 7.73(2H, d, J=8.8 Hz), 7.97(2H, d,
I1=8.8 Hz), 9.87(1H, s), 10.54(1H, s)

IR(KBr)em™': 3260, 1664, 1605, 1521, 1327, 1119

Example 110

N-(2-aminophenyl)-4-| (pyridin-2-yl)acetylamino |
benzamide dihydrochloride(Table 1: hydrochloride
of Compound 174)

mp: (amorphous)

'H NMR(270 MHz, DMSO-d,) 0 ppm: 4.60(2H, s),
7.30-7.46(3H, m), 7.56(1H, d, I=7.4 Hz), 7.79(2H, d, J=8.8
Hz), 7.95(1H, t, J=6.6 Hz), 8.01(1H, d, J=7.4 Hz), 8.11(2H,
d, J=8.8 Hz), 8.49(1H, t, I=7.4 Hz), 8. 87(1H, d, J=5.1 Hz),
10.46(1H, s)

Example 111

N-(2-aminophenyl)-4-[ (pyridin-3-yl)acetylamino |
benzamide dihydrochloride(Table 1: hydrochloride
of Compound 68)

mp: 182—-189° C.(dec.)

'H NMR(270 MHz, DMSO-d,) & ppm: 4.12(2H, s),
7.29-7.59(4H, m), 7.80(2ZH, d, J=8.8 Hz), 8.05(1H, m),
8.11(2H, d, J=8.8 Hz), 8.57(1H, d, J=8.1 Hz), 8.85(1H, d,
J1=5.2 Hz), 8.95(1H, s), 10.25(1H, s), 10.48(1H, s)

Example 112

N-(2-aminophenyl)-4-[[ 3-(pyridin-3-yl)propanoyl ]
amino |benzamide (Table 1: Compound 69)

mp: 184-136° C.

'H NMR(270 MHz, DMSO-d,.) 8 ppm: 2.80(2H, t, J=7.3
Hz), 3.08(2H, t, J=7.3 Hz), 6.87(1H, t, J=8.0 Hz), 6.99(1H,
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dd, J=1.4, 8.0 Hz), 7.11(1H, dt, J=1.4, 8.0 Hz), 7.25(1H, d,
1=8.0 Hz), 7.70(2H, d, J=8.8 Hz), 7.77(1H, dd, J=5.8, 8.0
Hz), 7.96(2H, d, 1=8.8 Hz), 8.22(1H, d, J=8.0 Hz), 8.75(1H,
d, J=1.4 Hz), 9.83(1H, s), 10.25(1H, s)

Example 113

N-(2-aminophenyl)-2-chloro-4-[ 3-(pyridin-3-yl)
propanoylamino [benzamide (Table 1: Compound
123)

mp: (amorphous)

"H NMR(270 MHz, DMSO-d,) 8 ppm: 2.70(2H, t, J=8.1
Hz), 2.96(2H, t, 1=7.3 Hz), 4.74(2H, br.s), 6.60(1H, t, J=6.6
Hz), 6.78(1H, d, J=6.6 Hz), 6.95(1H, t, J=6.6 Hz), 7.19(1H,
dd, J=1.5, 7.3 Hz), 7.29(1H, dd, J=5.1, 7.3 Hz), 7.66(2H, d,
J=8.8 Hz), 7.92(2H, d, J=8.8 Hz), 8.48(1H, d, J=2.2 Hz),
9.37(1H, s), 10.00(1H, s)

IR(KBr)em™': 3273, 1675, 1519, 1315, 1181, 852, 747

Example 114

N-(2-aminophenyl)-4-[| N-(pyridin-3-yl)methyl-N-
trifluoroacetylamino Jacetylamino [benzamide (Table
1: Compound 107)

mp: 145° C.(dec.)

"H NMR(270 MHz, DMSO-d,) 8 ppm: 4.18 and 4.42
(total 2H, s), 4.73 and 4.83(total 2H, s), 4.87(2H, br.s),
6.60(1H, dd, J=7.3, 8.1 Hz), 6.78(1H, d, J=8.1 Hz), 6.96(1H,
dd, J=7.3,7.3 Hz), 7.16(1H, d, J=8.1 Hz), 7.35-7.45(1H, m),
7.66(2H, d, J=5.9 Hz), 7.70-7.80(1H, m), 7.90-8.00(2H, m),
8.51-8.55(1H, m), 8.58(1H, s), 9.60(1H, br.s), 10.36 and
10.43(total 1H, br.s)

Example 115

N-(2-aminophenyl)-4-[ | N-(pyridin-3-yl)
methylamino |acetylamino [benzamide (Table 1:
Compound 105)

mp: 160° C.(dec.)

'H NMR(270 MHz, DMSO-d,) 6 ppm: 3.30(2H, s),
3.79(2H, s), 4.88(2H, s), 6.60(1H, dd, 1=7.3, 7.3 Hz),
6.78(1H, d, J=8.1 Hz), 6.97(1H, dd, J=7.3, 8.1 Hz), 7.16(1H,
d, I=8.1 Hz), 7.74(2H, d, J=8.8 Hz), 7.80(1H, d, J=7.3 Hz),
7.95(2H, d, J=8.1 Hz), 8.46(1H, d, J=3.7 Hz), 8.57(1H, s),
9.57(1H, s), 10.08(1H, br.s)

IR(KBr)em™": 3298, 1693, 1637, 1602, 1544, 1454, 1262,
348, 762

Example 116

N-(2-aminophenyl)-4-| N-(pyridin-3-yl)
methyloxamoylamino Jbenzamide (Table 1:
Compound 104)

mp: (amorphous)

'"H NMR (270 MHz, DMSO-d,) 8 ppm: 4.43(2H, d, ]=6.6
Hz), 4.90(2H, br.s), 6.60(1H, dd, J=6.6, 7.3 Hz), 6.78(1H, d,
I=7.3 Hz), 6.97(1H, ddd, J=1.5, 6.6, 7.3 Hz), 7.16(1H, d,
I=7.3 Hz), 7.37(1H, dd, J=4.4, 8.1 Hz), 7.73(1H, d, J=8.1
Hz), 7.96 and 7.96(4H, AA'BB', J=9.4 Hz), 8.47(1H, dd,
I=1.5, 5.1 Hz), 8.56(1H, d, J=1.5 Hz), 9.59(1H, s), 9.67(1H,
t, J=6.6 Hz), 10.92(1H, br.s)

IR(KBr)cm™": 3299, 1644, 1518, 1320, 1119, 748
Example 117

N-(2-aminophenyl)-4-[| N-(pyridin-3-yl)methyl-N-
nicotinoylamino Jacetylamino [benzamide (Table 1:
Compound 106)

mp: (amorphous)
"HNMR(270 MHz, DMSO-d,) 8 ppm: 4.11(major 2H, s),
4.26(minor 2H, s), 4.75(major 2H, s), 4.65(minor 2H, s),
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4 88(total 2H, br.s), 6.60(total 1H, dd, J=7.3, 8.1 Hz),
6.78(total 1H, d, J=7.3 Hz), 6.97(total 1H, dd, J=7.3, 8.1
Hz), 7.15(total 1H, d, J=8.1 Hz), 7.41-7.95(total 8H, m),
8.46-8.52(total 1H, m), 8.63-8.70(total 2H, m), 9.59(total
1H, s), 10.22(major 1H, br.s), 10.37(minor 1H, br.s)

IR(KBr)em™': 3269, 1701, 1637, 1603, 1534, 1506, 1312,
1254, 752

Example 118

N-(2-aminophenyl)-4-[[ 4-(pyridin-3-yl)butanoyl ]
amino |benzamide (Table 1: Compound 70)

mp: 165-167° C.(dec.)

'H NMR(270 MHz, DMSO-d,) & ppm: 1.88-1.99(2H,
m), 2.68(2H, t, J=7.3 Hz), 2.39(2H, t, J=7.3 Hz), 6.78-6.81
(1H, m), 6.94-6.99(1H, m), 7.15-7.18(1H, m), 7.34-7.39
(1H, m), 7.69-7.72(3H, m), 7.94(2H, d, J=8.8 Hz),
8.43-8.48(2H, m)

IR(KBr)em™': 3291, 1660, 1626, 1308, 1261, 1182, 1027,
325, 7147

Example 119

N-(2-aminophenyl)-4-[| N-(pyridin-3-yl)methyl-N-
methylamino |acetylamino [benzamide (Table 1:
Compound 108)

mp: 154-155° C.

'H NMR(270 MHz, DMSO-d,) & ppm: 2.28(3H, s),
3.27(2H, s), 3.71(2H, s), 4.88(2H, br.s), 6.60(1H, dd, J=6.6,
7.3 Hz), 6.78(1H, d, J=8.1 Hz), 6.97(1H, dd, J=7.3, 8.1 Hz),
7.16(1H, d, J=8.1 Hz), 7.38(1H, dd, J=2.9, 8.1 Hz), 7.77(2H,
d, J=8.8 Hz), 7.75-7.85(1H, m), 7.95(2H, d, J=8.8 Hz),
8.47(1H, d, J=1.5 Hz), 8.49(1H, s), 9.56(1H, s), 10.62(1H,
br.s)

Example 120

N-(2-aminophenyl)-4-| N-(pyridin-3-yl)
oxyacetylamino |benzamide (Table 1: Compound
65)

mp: 175-179° C.

'H NMR(270 MHz, DMSO-d,) & ppm: 4.86(2H, s).
4.90(2H, br.s), 6.60(1H, d, 1=7.3, 7.3 Hz), 6.78(1H, d, J=7.3
Hz), 6.97(1H, dd, I=6.6, 7.3 Hz), 7.16(1H, d, J=8.1 Hz),
7.34-7.47(2H, m), 7.76(2H, d, J=8.8 Hz), 7.98(2H, d, J=8.8
Hz), 8.22(1H, d, J]=3.6 Hz), 8.39(1H, d, ]=2.9 Hz), 9.60(1H,
br.s), 10.40(1H, br.s)

IR(KBr)em™": 3321, 1655, 1530, 1276, 1231, 1068,
Example 121

N-(2-aminophenyl)-4-| 4-(pyridin-3-yl)-1,4-
dioxobutylamino Jbenzamide (Table 1: Compound
99)

mp: 190-194° C.

'"H NMR(270 MHz, DMSO-d,) 8 ppm: 2.08(2H, t, ]=6.4
Hz), 3.41(2H, t, J=6.4 Hz), 4.86(2H, s), 6.59(1H, t, J=5.6
Hz), 6.78(1H, d, 1=7.9 Hz), 6.96(1H, t, I=7.4 Hz), 7.15(1H,
d, I=7 Hz), 7.58(1H, dd, J=4.9, 7.9 Hz), 7.70(2H, d, J=8.9
Hz), 7.94(2H, d, ]=8.9 Hz), 8.35(1H, d, J=7.9 Hz), 8.81(1H,
d, J=4 Hz), 9.18(1H, s), 9.56(1H, s), 10.32(1H, s)

IR(KBr)em™': 3317, 1691, 1652, 1601, 1522, 1312, 982,
847, 764, 701

Example 122

N-(2-aminophenyl)-4-[ 3-N-(pyridin-3-yl)amino-1,3-
dioxopropylamino |benzamide (Table 1: Compound
04)

mp: 196° C.(dec.)
'H NMR(270 MHz, DMSO-d,) & ppm: 3.57(2H, s),
4 87(2H, s), 6.57-6.62(1H, m), 6.76-6.79(1H, m),
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6.94-6.99(1H, m), 7.14-7.17(1H, m), 7.33-7.38(1H, m),
7.73(2H, d, J=8.8 Hz), 7.97(2H, d, J=8.8 Hz), 8.05-8.08(1H,
m), 8.27-8.30(1H, m), 8.75-8.76(1H, m), 9.59(1H, s), 10.44
(1H, s), 10.47(1H, s)

IR(KBr)em™": 3410, 3315, 1685, 1655, 1625, 1536, 1428,
1362, 1263, 1201, 744

Example 123

N-(2-aminophenyl)-4-| N-(pyridin-3-yl)
methoxyacetylamino |-3-methylbenzamide (Table 1:
Compound 102)

mp: 178—-181° C.(dec.)

'"H NMR(270 MHz, DMSO-d,) § ppm: 2.28(3H, s).
4.22(2H, s), 4.71(2H, s), 4.89(2H, br.s), 6.60(1H, dd, J=7.3,
7.3 Hz), 6.78(1H, d, J=8.1 Hz), 6.97(1H, dd, J=7.3, 8.1 Hz),
7.16(1H,d, J=7.3 Hz), 7.43(1H, dd, J=4 .4, 8.1 Hz), 7.71(1H,
d, J=8.1 Hz), 7.79-7.89(3H, m), 8.54(1H, dd, J=1.5, 4.4 Hz),
8.66(1H, d, J=1.5 Hz), 9.36(1H, br.s), 9.60(1H, br.s)

IR(KBr)em™': 3394, 3269, 1683, 1630, 1593, 1521, 1460,
1131, 750, 716

Example 124

N-(2-aminophenyl)-4-[ N-(thiophen-3-yl)
methoxyacetylamino |benzamide (Table 1:
Compound 204)

mp: 186-189° C.

'H NMR(270 MHz, DMSO-d.) 8§ ppm: 4.11(2H, s),
4.63(2H, s), 4.89(2H, br.s), 6.60(1H, dd, J=7.3, 7.3 Hz),
6.78(1H, d, J=8.1 Hz), 6.97(1H, dd, J=7.3, 7.3 Hz),
7.12-7.19(2H, m), 7.53-7.57(2H, m), 7.78(2H, d, J=8.8 Hz),
7.95(2H, d, J=8.8 Hz), 9.58(1H, br.s), 10.04(1H, br.s)

IR(KBr)em™": 3341, 3248, 1694, 1631, 1611, 1506, 1314,
1126

Example 125

N-(2-aminophenyl)-4-| N-methyl-N-(pyridin-3-yl)
methoxyacetylamino |benzamide (Table 1:
Compound 103)

mp: 180-183° C.(dec.)

'H NMR(270 MHz, DMSO-d,) & ppm: 3.24(3H, s),
4.08(2H, br.s), 4.50(2H, s), 4.94(2H, br.s), 6.60(1H, dd,
I=7.3,7.3 Hz), 6.79(1H, d, J=8.1 Hz), 6.98(1H, dd, J=7.3,
8.1 Hz), 8.03(1H, d, J=8.1 Hz), 8.48-8.50(2H, m), 9.72(1H,
br.s)

IR(KBr)em™": 3395, 3283, 1683, 1639, 1604, 1506, 1459,
1307, 1124

Example 126

N-(2-aminophenyl)-4-[ N-(pyridin-2-yl)
methoxyacetylamino |benzamide (Table 1:
Compound 176)

mp: 171-173° C.

'H NMR(270 MHz, DMSO-d,) & ppm: 4.26(2H, s),
4.74(2H, s), 4.89(2H, br.s), 6.60(1H, dd, J=6.6, 8.1 Hz),
6.78(1H, d, J=7.3 Hz), 6.97(1H, [ddd,J=1.5] ddd, J=1.5, 7.3,
8.1 Hz), 7.16(1H, d, J=7.3 Hz), 7.35(1H, dd, J=5.1, 6.6 Hz),
7.80(2H, d, J=8.1 Hz), 7.80-7.89(1H, m), 7.97(2H, d, J=8.1
Hz), 8.59(1H, d, J=4.4 Hz), 9.59(1H, br.s), 10.30(1H, br.s)

IR(KBr)em™: 3391, 3258, 1678, 1629, 1593, 1517, 1128,
767, 742
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Example 127

N-(2-aminophenyl)-4-| N-(N-nicotinoylamino)
acetylamino |benzamide (Table 1: Compound 97)

mp: 218-220° C.(dec.)

"H NMR(270 MHz, DMSO-d,) & ppm: 4.13(2H, d, J=5
Hz), 4.89(2H, s), 6.59(1H, dd, JI=7.3, 7.3 Hz), 6.77(1H,
I=8.1 Hz), 6.96(1H, dd, 1=7.3, 8.1 Hz), 7.15(1H, d, I=7
Hz), 7.55(1H, dd, J=5.1, 8.1 Hz), 7.73(2H, d, J=8.8 Hz),
7.96(2H, d, J=8.8 Hz), 8.25(1H, d, J=8.1 Hz), 8.74(1H, d,
I=5.1 Hz), 9.07(1H, d, J=1.5Hz), 9.13(1H, t-like, J=5.9 Hz),
9.58(1H, s), 10.36(1H, s)

9
d,
3

Example 128

N-(2-aminophenyl)-5-] 3-(pyridin-3-yl)
propionamide [benzofuran-2-carboxyamide (Table 3:
Compound 1)

mp: 267-272° C.

'H NMR(270 MHz, DMSO-d,.) 8 ppm: 2.51(2H, t, J=7.3
Hz), 2.97(2H, t, J=7.3 Hz), 6.61(1H, dd, J=8.1, 8.8 Hz),
6.80(1H, dd, J=1.5, 8.1 Hz), 6.99(1H, dd, J=8.1, 8.8 Hz),
7.20(1H, dd, J=1.5, 8.1 Hz), 7.32(1H, dd, J=5.2, 8.1 Hz),
7.49(1H, dd, J=1.5, 8.8 Hz), 7.61(1H, d, J=8.8 Hz), 7.67(1H,
s), 7.70(1H, m), 8.15(1H, d, J=1.5 Hz), 8.40(1H, dd, J=1.5,
5.2 Hz), 8.51(1H, d, J=1.5 Hz), 9.84(1H, s), 10.1(1H, s)

IR(KBr)em™": 3333, 3272, 1666, 1583, 1561, 1458, 1314,
1247, 1143, 807, 746, 713

Example 129

Preparation of N-(2-aminophenyl)-4-[ N-[ 2-(pyridin-
3-yloxypropionyl Jamino |benzamide (Table 4:
Compound 2)

(129-1) In 10 mL of dichloromethane were dissolved 0.34

g of the compound from Example 47, the process (47-2) (1.2
mmol) and 0.34 g of the compound from Example 100, the
process (100-2) (1.0 mmol), and then 0.5 mL of triethy-
lamine (3.6 mmol). Under ice-cooling, to the solution was
added 0.21 g of 2-chloro-1,3-dimethylimidazolidinium chlo-
ride (1.24 mmol) in 5 mL of dichloromethane, and the
solution was stirred under ice-cooling for 2 hours. After
neutralizing with saturated sodium bicarbonate aq., the
mixture was diluted with water and extracted with chloro-
form. The organic layer was washed with saturated brine,
dried and evaporated. The residue was purified by column
chromatography on silica gel (eluent: ethyl
acetate:methanol=10:1) to give 0.68 g of N-|2-(N-tert-
butoxycarbonylamino)phenyl|-4-[| N-[2-(pyridin-3-yI)
oxypropionyl Jamino [benzamide as a mixture with 1,3-
dimethyl-2-1imidazolinone.

"HNMR (270 MHz, CDCl,) 8 ppm: 1.52(9H.s), 1.70(3H,
d, J=6.6 Hz), 4.84(1H, q, J=6.6 Hz), 6.89(1H, br.s),
7.12-7.31(6H, m), 7.68(2H, d, J=8.8 Hz), 7.79(1H, d, J=8.1
Hz), 7.96(2H, d, J=8.8 Hz), 8.34(1H, d, J=2.9, 2.9 Hz),
8.43(1H, d, J=1.5 Hz), 9.25(1H, br.s)

(129-2) To a solution of 0.68 g of the compound from the
process (129-1) in 5 mL of dichloromethane was added 10
mlL of 153% (vol/vol) trifluoroacetic acid/dichloromethane,
and the solution was stirred at room temperature for 4.5
hours. After neutralizing the solution with saturated sodium
bicarbonate aq., dichloromethane was removed by evapora-
tion. The solution was extracted with ethyl acetate. The
organic layer was washed with saturated brine, dried and
evaporated. To the residue were added methanol and diiso-
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propyl ether, and the precipitated solid was collected by
filtration and dried to give 0.22 g of N-(2-aminophenyl)-4-
| N-[ 2-(pyridin-3-yl)oxypropionyl Jamino Jbenzamide (Yield:
58% for the 2 steps) as an opalescent solid.

mp: 193-196° C.

"H NMR(270 MHz, DMSO-d,) & ppm: 1.60(3H, d, J=6.6
Hz), 4.88(2H, br.s), 5.04(1H, q, J=6.6 Hz), 6.60(1H, dd,
I1=6.6, 7.3 Hz), 6.78(1H, d, J=8.1 Hz), 6.97(1H, dd, J=7.3,
8.1 Hz), 7.15(1H, d, J=7.3 Hz), 7.32-7.39(2H, m), 7.75(2H,
d, J=8.8 Hz), 7.96(2H, d, J=8.1 Hz), 8.20(1H, dd, J=1.5, 3.7
Hz), 8.35(1H, d, J=2.1 Hz), 9.59(1H, br.s), 10.44(1H, br.s)

Example 130

Preparation of N-(2-aminophenyl)-4- (pyridin-3-yl)
methoxyacetylamino |benzamide (Table 1:
Compound 101)

(130-1) To a suspension of 4.4 g of sodium hydride (60%
o1l dispersion; 110 mmol) mm 300 mL of THF were added
dropwise 10.91 g of 3-pyridinemethanol (100 mmol) 1n 20
mL of THF at room temperature, and the mixture was stirred
at room temperature for 2 hours. The resulting white sus-
pension was 1ce-cooled, and 19.51 g of tert-butyl bromoac-
ctate (100 mmol) in 20 mL of THF was added dropwise,
maintaining the inner temperature within 10 to 12° C. The
suspension was warmed to room temperature with stirring
for 3 hours, and then left overnight. After adding water and
saturated sodium bicarbonate aqg., the mixture was extracted
with ethyl acetate. The organic layer was washed with
saturated brine, dried and evaporated. The residue was
purified by column chromatography on silica gel (gradient
clution with n-hexane:ethyl acetate=1:1 to ethyl acetate) to

give 7.56 g of tert-butyl (pyridin-3-yl)methoxyacetate
(33.8%) as a light brown oil.

"HNMR (270 MHz, CDCL,) 8 ppm: 1.49(9H, s), 4.03(2H,
s), 4.64(2H, s), 7.30(1H, dd, J=4.9, 7.3 Hz), 7.76(1H, d,
I=7.3 Hz), 8.56(1H, d, 1=4.9 Hz), 8.60(1H, s)

(130-2) Under ice-cooling, 12 mL of trifluoroacetic acid
was added to 3.5 g of the compound from the process
(130-1) (15.7 mmol), and the solution was stirred at room
temperature for 6 hours. Part of trifluoroacetic acid was
removed by evaporation to give a mixture of (pyridin-3-yl)
methoxyacetic acid and trifluoroacetic acid (6.5 g). The
mixture was dissolved in 70 mL of dichloromethane. To the
solution was added 25 mL of pyridine and then, was slowly
added dropwise under 1ce-cooling, 2.37 g of 2-chloro-1,3-
dimethylimidazolimmum chloride (14.0 mmol) in 20 mL of
dichloromethane over 30 min, and the solution was stirred
under 1ce-cooling for additional 5 hours. To the solution was
added saturated sodium bicarbonate aq., and stirring was
continued until foaming ceased. The mixture was extracted
with chloroform. The organic layer was washed with satu-
rated brine, dried and evaporated. The residue was purified
by column chromatography on silica gel (gradient elution
with ethyl acetate to ethyl acetate:methanol=10:1) to give
4.78 g of N-[2-(N-tert-butoxycarbonyl)aminophenyl]-4-[ N-
(pyridin-3-yl)methoxyacetylamino |benzamide (Yield: 62%)
as a 1:1 (molar ratio) mixture with DMI (1,3-dimethyl-2-
imidazolinone).

"H NMR (270 MHz, CDCl,) & ppm: 1.51(9H, s), 4.15(2H,
s), 4.70(2H, s), 6.92(1H, br.s), 7.15-7.29(3H, m), 7.37(1H,
dd, I=7.3,5.1 Hz), 7.67(2H, d, J=8.8 Hz), 7.71-7.79(2H, m),
7.96(2H, d, J=8.8 Hz), 8.41(1H, s), 8.62-8.66(2H, m),
9.23(1H, br.s)

(130-3) To a solution of 2.39 g of the compound from the
process (130-2) (4.0 mmol) mn 28 mL of dichloromethane
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was added 55 mL of 15% (vol/vol) trifluoroacetic acid/
dichloromethane, and the solution was stirred at room tem-
perature for 7 hours. The solution was neutralized with
saturated sodium bicarbonate, and then water was added.
The reaction mixture was stirred at room temperature and
extracted with a 2:1 mixture of ethyl acetate-methyl ethyl
ketone, a 2:1 mixture of ethyl acetate-THF, and ethyl
acetate, 1 sequence. The combined organmic layer was
washed with saturated brine and drnied over anhydrous
sodium sulfate. After removing the dehydrating reagent by
filtering, the filtrate was concentrated. To the residue thus
obtained were added methanol and diisopropyl ether, and the
precipitated solid was collected by filtration and dried to
give 1.29 g of N-(2-aminophenyl)-4-| N-(pyridin-3-yI)
methoxyacetylamino [benzamide (Yield: 85.6%) as a dark
brown solid.

'H NMR(270 MHz, DMSO-d.) & ppm: 4.19(2H, s),
4.68(2H, s), 4.90(2H, br.s), 6.60(1H, ddd, J=1.5, 7.3, 8.1
Hz). 6.78(1H, dd, J=1.5, 8.1 Hz), 6.97(1H, dd, J=7.3, 7.3
Hz). 7.15(11, d, 1=7.3 Hz), 7.42(1H, dd, J=4.4, 8.1 Iz)
7.77(2H, d, J=8.8 Hz), 7.85(1H, d, J=7.3 Hz), 7.96(2M, d,
1=8.8 Hz), 8.54(1H, dd, J=1.5, 5.1 Hz), 8.63(1H, s), 9.58
(1H, s), 10.09(1H, s)

IR(KBr)em™": 3403, 3341, 3250, 1694, 1630, 1610, 1506,
1314, 1259, 1118, 764

Example 131

Preparation of N-(2-aminophenyl)-4-[ N-[ 2-(pyridin-
3-yl)methoxypropionyl Jamino Jbenzamide (Table 4:
Compound 1)

(131-1) To a suspension of 1.24 g of sodium hydride (60%
o1l dispersion; 31 mmol) 1n 90 mL of THF were added
dropwise 3.27 g of 3-pyridinemethanol (30 mmol) in 10 mL
of dry THF at room temperature over 5 min. The resulting
white suspension was stirred at room temperature for an
hour, to which was then added dropwise 6.27 g of tert-butyl
2-bromopropionate (30 mmol) 1n 10 mL of dry THF at room
temperature over 5 min. The mixture was stirred at room
temperature for 11.5 hours. After adding water, the mixture
was extracted with ethyl acetate. The organic layer was
washed with saturated brine, dried and evaporated. The
residue was purified by column chromatography on silica
gel (eluent: n-hexane:ethyl acetate=1:1) to give 4.01 g of
tert-butyl (pynidin-3-yl)methoxyacetate (Yield: 56.3%) as a
dark brown oil.

"H NMR(270 MHz, CDCl,) & ppm: 1.42(3H, d, J=7.3
Hz), 1.50(9H, s), 3.96(1H, q, J=6.6 Hz), 4.47, 4.69 (2H,
ABq, J=11.0 Hz), 7.29(1H, dd, J=5.1, 8.1 Hz), 7.75(1H, d,
J=8.1 Hz), 8.5(1H, d, J=4.4 Hz), 8.60(1H, s)

(131-2) To a solution of 1.09 g of the compound from the
process (131-1) (4.59 mmol) 1n 5 mL of dichloromethane
was added 8 mL of trifluoroacetic acid, and the solution was
stirred at room temperature for 9.5 hours. After evaporation,
to the residue was added 25 mL of dichloromethane and 3
mL of pyridine. Under 1ce-cooling, to the solution was added
dropwise 0.70 g of 2-chloro-1,3-dimethylimidazolidium
chloride (4.1 mmol) 1n 8 mL of dichloromethane, and then
the mixture was stirred for 30 min. To the solution was
slowly added dropwise 0.98 g of the compound from
Example 100, the process (100-2) (3.0 mmol) 1n 20 mL of
dichloromethane and 10 mL of pyridine under ice-cooling
over 15 min, and the solution was warmed to room tem-
perature with stirring for 8 hours. After adding saturated
sodium bicarbonate aq., the mixture was diluted with water

and extracted with chloroform. The organic layer was
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washed with saturated brine, dried and evaporated. The
residue was purified by column chromatography on silica
gel (eluent: ethyl acetate:methanol=8:1) to give 1.19 of
N-[ 2-(N-tert-butoxycabonylamino)phenyl]-4-[N-[ 2-
(pyridin-3-yl)methoxypropionyl Jamino |benzamide as a 2:3
(molar ratio) mixture with 1,3-dimethyl-2-1midazolinone.

"HNMR(270 MHz, CDCL,) 6 ppm: 1.51(9H, s), 1.54(3H,
d, J=6.6 Hz), 4.13(4H, q, J=6.6 Hz), 4.65, 4.71 (2H, ABq,
J=11.7Hz), 7.12-7.18 (2H, m), 7.28-7.37(3H, m), 7.65(2H,
d, J=8.1 Hz), 7.73(2H, br.d, J=5.9 Hz), 7.96(2H, d, J=8.8
Hz), 8.59-8.64(3H, m), 9.39(1H, br.s)

(1.31-3) To a solution of 1.19 g of the compound from the
process (131-2) (1.8 mmol) mn 10 mL of dichloromethane
was added 20 mL of 15% (vol/vol) trifluoroacetic acid in
dichloromethane, and the solution was stirred at room tem-
perature for 4.5 hours. The solution was poured 1nto satu-
rated sodium bicarbonate, and dichloromethane was
removed by evaporation. The resulting aqueous layer was
extracted with ethyl acetate. The organic layer was washed
with saturated brine, dried and evaporated. To the residue
were added methanol and duisopropyl ether, and the precipi-
tated solid was collected by filtration and dried to give 585
mg of N-(2-aminophenyl)-4-|N-[2-(pyridin-3-yl)
methoxypropionyl amino Jbenzamide as a light brown solid.

mp: 144-148° C.

'"H NMR (270 MHz, DMSO-d,) 8 ppm: 1.40(3H, d, J=6.6
Hz), 4.14(1H, q, J=6.6 Hz), 4.56 and 4.65(2H, ABq, J=11.8
Hz), 4.89(2H, br.s), 6.60(1 H, dd, J=7.3, 7.3 Hz), 6.78(1H,
d, J=8.1 Hz), 6.97(1H, dd, J=6.6, 7.3 Hz), 7.16(1H, d, J=7.3
Hz), 7.40(1H, dd, J=4.4 Hz, 7.3 Hz), 7.78-7.85(3H, m),
7.97(2H, d, J=8.8 Hz), 8.52(1H, dd, J=1.5, 5.1 Hz), 8.61(1H,
d, J=2.1 Hz), 9.60(1H, s), 10.15(1H, s)

Example 132

Preparation of N-(2-aminophenyl)-4-(N-
benzylamino)carbonylbenzamide (Table 1:
Compound 8)

(132-1) To a suspension of 13.0 g of monomethyl tereph-
thalate (72.2 mmol) n 100 mL of toluene was added
dropwise 10 mL of thionyl chloride at room temperature.
After stirring at 80° C. for 3 hours, the solvent and an excess
amount of thionyl chloride were removed by evaporation.
The residue was suspended 1n 100 mL of dioxane, and 9.98
g of 2-nitroaniline (72.2 mmol) were added to the

suspension, followed by refluxing with heating for 4 hours.

After cooling and evaporation, the residue was washed
with methanol to give 20.3 g of N-(2-nitrophenyl)-4-
methoxycarbonylbenzamide (Yield: 93.7%) as a vyellow

solid.

'"H NMR(270 MHz, DMSO-d,) 8 ppm: 3.91(3H, s).
7.43-7.49(1H, m), 7.76-7.78(2H, m), 8.03(1H, d, J=8.1 Hz),
8.08(2H, d, J=8.8 Hz), 8.14(2H, d, J=8.8 Hz), 10.94(1H, s)

(132-2) To a solution of 4.24 g of the compound from the
process (132-1) i 50 mL of THF and 350 mL of methanol
was added 0.4 g of 10% Pd/C 1n a stream of nitrogen, and
the mixture was stirred 1n a stream of hydrogen for 1.5
hours. The catalyst was removed by filtration, and the filtrate
was evaporated. The residue was washed with methanol to
g1ve 3.4 o of N{(2-aminophenyl)-4-
methoxycarbonylbenzamide (Yield: 87.5%) as a light yel-
low solid.

'"H NMR(270 MHz, DMSO-d,) & ppm: 3.90(3H, s),
4.95(2H, s), 6.60(1H, dd, J=7.3, 8.1 Hz), 6.78 (1H, d, J=7.3
Hz), 6.99(1H, dd, J1=77.3, 7.3 Hz), 7.17(1H, d, I=7.3 Hz),
8.08(2H, d, J=8.1 Hz), 8.11(2H, d, J=8.1 Hz), 9.85(1H, s)
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132-1) To a solution of 2.71 g of the compound from the
process (132-2) (10.0 mmol) mm 100 mL of dioxane and 50
ml. of water was added 5% sodium hydroxide ag. under
ice-cooling, and then were added dropwise 2.62 g of di-tert-
butyl dicarbonate (12.0 mmol) 1n 40 mL of dioxane. The
mixture was stirred at room temperature for 4 hours and left
overnight. To the mixture were added saturated brine and
cthyl acetate, and the two layers were separated. The aque-
ous layer was extracted with ethyl acetate. The organic layer
was washed with saturated brine, dried and evaporated. The
residue was washed with methanol to give 3.54 g of N-|2-
(N-tert-butoxycarbonyl)aminophenyl]-4-
methoxycarbonylbenzamide (Yield: 95.7%) as a light brown
solid.

'H NMR(270 MHz, DMSO-d,) & ppm: 1.44(%H, s).
3.90(3H, s), 7.12-7.24(2H, m), 7.55-7.58(2H, m), 8.09(2H,
d, J=8.8 Hz), 8.10(2H, d, J=8.8 Hz), 8.72(1H, s), 10.00(1H,
S)

(132-4) A suspension of 3.00 g of the compound from the
process (132-3) (8.10 mmol) i 50 mL of methanol and 25
mL of 0.5N lithium hydroxide ag. was heated with stirring
at 40° C. for 5 hours. After removing methanol by
evaporation, to the residue was added 1N hydrochloric acid,
and the mixture was extracted with ethyl acetate. The
organic layer was washed with a small amount of water and
saturated brine, dried and evaporated. The residue was
washed with methanol to give 2.24 g of terephthalic mono-
2-(N-tert-butoxycarbonyl)aminoanilide (Yield: 77.6%) as a
light brown solid.

'H NMR(270 MHz, DMSO-d,) & ppm: 1.45(9H, s).
7.12-7.21(2H, m), 7.53-7.58(2H, m), 8.06(2H, d, J=8.8 Hz),
8.10(2H, d, J=8.8 Hz), 8.71(1H, s), 9.97(1H, s)

(132-5) To a suspension of 0.20 g of the compound from
the process (132-4) (0.56 mmol) 1n 4 mL of dichloromethane
were added 0.14 g of benzylamine (1.3 mmol) and then 0.21
mL of triethylamine (1.5 mmol). To the solution was added
0.25 g of 2-chloro-1,3-dimethylimidazolium chlonde (1.48
mmol) under 1ce-cooling, and then the mixture was stirred
under 1ce-cooling for an hour and at room temperature for an
hour. After diluting with chloroform and adding water, the
aqueous layer was extracted with chloroform.

The combined organic layer was washed with saturated
brine, dried and evaporated. The residue was purified by
column chromatography on silica gel (eluent:
chloroform:methanol=10:1). The solid obtained was washed
with diethyl ether to give 279 mg of N-(2-tert-
butoxycarbonvlaminophenyl)-4-(N-benzylamino)
carbonylbenzamide (Yield: 62.6%) as a white solid.

'H NMR(270 MHz, DMSO-d,) & ppm: 1.45(9H, s).
4.52(2H, d, J=5.8 Hz), 7.13-7.28 (4H, m), 7.34-7.35(3H,
m), 7.56(2H, d, J=8.1 Hz), 8.05(4H, s), 8.71(1H, br.s),
9.23(1H, t), 9.94(1H, s)

(132-6) To 131 mg of the compound from the process
(132-3) (0.339 mmol) was added 5 mL of 4N hydrochloric
acid-dioxane at room temperature, and the mixture was
stirred for 4 hours. After evaporation, the mixture was
partitioned between ethyl acetate and saturated sodium
bicarbonate aq. After removing the precipitate, the aqueous
layer was extracted with ethyl acetate. The combined
organic layer was washed with saturated brine, dried and
evaporated. To the residue was added diethyl ether, and the
precipitate was collected by filtration and dried to give 78
mg of N-(2-aminophenyl)-4-(N-benzylamino)
carbonylbenzamide (Yield: 67%) as a white solid.

mp: 239-241° C.(dec.)

'H NMR(270 MHz, DMSO-d,) & ppm: 4.51(2H, s),
4.93(2H, br.d), 6.60(1H, dd, J=7.3, 7.3 Hz), 6.78(1H, d,
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J=8.1 Hz), 6.95(1H, dd, J=7.3, 8.3 Hz), 7.18(1H, d),
7.23-7.35(5H, m), 8.01(2H, d, J=8.8 Hz), 8.07(2H, d, J=8.8
Hz), 9.22(1H, br.t), 9.81(1H, br.s)

As described 1n Example 132, the compound of Example

133 was prepared, whose melting point (mp), "H NMR data
and IR data are shown below.

Example 133

N-(2-aminophenyl)-4-[ N-(2-phenylethyl)amino |
carbonylbenzamide (Table 1: Compound 9)

mp: 237-240° C.(dec.)

"H NMR(270 MHz, DMSO-d,.) 8 ppm: 2.87(2H, t, J=7.3
Hz), 3.51(2H, dt, 1=5.9, 7.3 Hz), 4.94(2H, br.s), 6.60(1H, dd,
I=7.3, 7.3 Hz), 6.78(1H, d, J=7.3 Hz), 6.98(1H, dd, J=7.3,
7.3 Hz), 7.15-7.34(6H, m), 7.93(2H, d, J=8.1 Hz), 8.04(2H.,
d, JI=8.1 Hz), 8.73(1H, t, J=5.1 Hz), 9.76(1H, br.s)

IR(KBr)cm™': 3396, 3320, 1625, 1602, 1539, 1458, 1313,
699

Example 134

Preparation of N-(2-aminophenyl)-4-| N-(4-
nitrophenoxyacetyl)amino [benzamide (Table 1:
Compound 54)

(134-1) To a solution of 3 g of the compound from
Example 100, the process (100-2) (9.2 mmol) and 2.16 g of
4-nitrophenoxyacetic acid (11.0 mmol) mn 7 mL of DMF
were added 2.82 g of dicyclohexylcarbodiimide (13.8 mmol)
in 5 mLL of DMF and a catalytic amount of N,N-
dimethylaminopyridine, and the mixture was stirred for one
day. After completion of the reaction, ethyl acetate was

added to the mixture, insolubles were filtered off through
celite, and the solvent was removed by evaporation.

The residue was recrystallized from chloroform to give
2.34 g of N-|2-(tert-butoxycarbonylamino)phenyl |-4-[ (4-
nitrophenoxyacetyl)amino [benzamide (Yield: 50%).

'"H NMR (270 MHz, DMSO-d,) & ppm: 1.45(9H, s),
4.97(2H, s), 7.12-7.26(3H, m), 7.23(2ZH, d, J=8.8 Hz),
7.53(1H, dt, J=2.2, 7.3 Hz), 7.79(2H, d, J=8.8 Hz), 7.95(2H,
d, J=8.8 Hz), 8.25(2H, d, J=8.8 Hz), 8.71(1H, s), 9.79(1H,
s), 10.52(1H, s)

(134-2) To a solution of 0.7 g of the compound from the
process (134-1) (1.38 mmol) 1n 10 mL of acetonitrile was
added 1.26 mL of 1odotrimethylsilane (8.85 mmol) at room
temperature, and the solution was stirred for 2 hours. After
completion of the reaction, the solution was concentrated.
Ethyl acetate was added to the residue, the solution was
stirred for 20 min, and the precipitated crystals were col-
lected by filtration. The crystals were dissolved in methyl
cthyl ketone. The solution was washed with saturated
sodium thiosulfate ag. and saturated brine 1n sequence, dried
over anhydrous magnesium sulfate, and evaporated. The
residue was washed with ethyl acetate to give 0.22 g of
N-(2-aminophenyl)-4-| N-(4-nitrophenoxyacetyl)amino |
benzamide (Yield: 39%) as white crystals.

mp: 212-215° C.(dec.)

'"H NMR(270 MHz, DMSO-d,) 8 ppm: 4.97(2H, s),
6.88(1H, t, J=7.3 Hz), 6.99(1H, d, J=7.3 Hz), 7.11(1H, t,
I1=7.3 Hz), 7.23(2H, d, ]1=8.8 Hz), 7.24(1H, m), 7.77(2H, d,
J=8.8 Hz), 8.00(2H, d, J=8.8 Hz), 8.25(2H, d, J=8.8 Hz),
9.89(1H, s), 10.52(1H, s)

IR(KBr)em™": 3382, 3109, 1650, 1591, 1508, 1341

Example 135

Preparation of N-(2-aminophenyl)-4-[ (4-
aminophenoxyacetyl)amino |benzamide (Table 1:
Compound 33)

To a solution of 1.41 g of the compound from Example
134, the process (134-1) (2.78 mmol) 1n 15 mL of methanol
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and 25 mL of THF was added 10% Pd-C, and the mixture
was stirred 1n an atmosphere of hydrogen, at room tempera-
ture for an hour. After completion of the reaction, the
catalyst was filtered off and the filtrate was concentrated.
The residue was triturated with diisopropyl ether to give 1.1
g of N-[2-(tert-butoxycarbonylamino)phenyl]-4-[(4-
aminophenoxyacetyl))amino |benzamide.

The product was dissolved 1n 15 mL of acetonitrile. To the
solution was added 0.74 mL of 10dotrimethylsilane (5.20
mmol), and the mixture was stirred at room temperature for
3 hours. After completion of the reaction, the mixture was
evaporated. The residue was washed with methyl ethyl
ketone to give 0.86 g of N-(2-aminophenyl)-4-[(4-
aminophenoxyacetyl Jamino Jbenzamide (Yield: 83%).

mp: (amorphous)

'H NMR(270 MHz, DMSO-d,.) & ppm: 4.82(2H, s),
7.13(2H, d, J=8.8 Hz), 7.30-7.48(6H, m), 7.82(2H, d, J=8.8
Hz), 8.03(2H, d, J=8.8 Hz), 10.34(1H, s), 10.46(1H, s)

IR(KBr)em™": 2873, 2590, 1680, 1602, 1505, 1243

Example 136

Preparation of N-(2-aminophenyl)-4-[5-
phenoxymethyl-1,3-oxazolin-2-on-3-yl)benzamide
(Table 2: Compound 1)

(136-1) To 0.7 g of tert-butyl 4-(N-
benzyloxycarbonylamino)benzoate (2.14 mmol) in 10 mL of
THF at -78° C. was added dropwise 1.33 mL of n-butyl
lithium (2.25 mmol) over 5 min. The mixture was stirred at
the same temperature for 1.5 hours. To the mixture was then
added 0.31 mL of phenylglycidol (2.29 mmol), and the
reaction mixture was then stirred at the same temperature for
an hour and left overnight at room temperature. After adding
saturated ammonium chloride aq., the mixture was extracted
twice with ethyl acetate. The organic layer was dried over
anhydrous magnestum sulfate and evaporated. The residue
was recrystallized from diethyl ether to give 031 g of
N-[4-(tert-butoxycarbonyl)phenyl |-5-phenoxymethyl-1,3-
oxazolin-2-one (Yield: 39%)

'H NMR(270 MHz, DMSO-d,) & ppm: 1.53(9H, s),
3.97(1H, dd, J=6.0, 8.8 Hz), 4.23-4.34(3H, m), 5.11(1H, m),
6.94-7.003H, m), 7.31(2H, m), 7.71(2H, d, J=8.8 Hz),
7.93(2H, d, J=8.8 Hz)

(136-2) To a solution of 0.26 g of the compound from the
process (136-1) (0.704 mmol) 1n 4 mL of acetonitrile was
added 0.15 mL of trimethylsilyl 10dide (1.05 mmol), and the
solution was stirred at room temperature for 2 hours. After
completion of the reaction, the solution was concentrated.
The concentrate was triturated with ethyl acetate-methyl
cthyl ketone to give 0.2 g of N-(4-carboxyphenyl)-3-
phenoxymethyl-1,3-oxazolin-2-one (Yield: 91%).

'H NMR(270 MHz, DMSO-d,) 8 ppm: 3.98(1H, dd,
1=6.6, 9.6 Hz), 4.23-4.34(3H, m), 5.10(1H, m), 6.94-6.99
(3H, m), 7.30(2H, t, J=8.1 Hz), 7.72(2H, d, J=8.8 Hz).
7.98(2H, d, J=8.8 Hz), 12.85(1H, s)

(136-3) To a solution of 0.15 g of the compound from the
process (136-2) (0.479 mmol) in 7 mL of dichloromethane
were added a catalytic amount of DMF and 0.12 mL of
oxalyl chloride (1.40 mmol), and the solution was stirred at
room temperature for 2 hours. The solution was concen-
trated and the residual solvent was azeotropically removed
twice with toluene. To a solution of the residue 1n 4 mL of
dichloromethane were added a solution of 0.105 g of the
compound from Example 1, the process (1-2) (0.504 mmol)

and 0.12 g of pyridine (1.52 mmol) mn 1 mL of dichlo-
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romethane under 1ce-cooling, and the solution was warmed
to room temperature and stirred for an hour. After comple-
tion of the reaction, water was added. The mixture was
extracted twice with chloroform. The organic layer was
washed with saturated brine, dried over anhydrous magne-
sium sulfate and evaporated. The residue was triturated with
diisopropyl ether to give 0.25 g of N-[2-(N-tert-
butoxycarbonylamino)phenyl]-4-(5-phenoxymethyl-1,3-
oxazolin-2-on-3-yl)benzamide (Yield: quantitative).

'"H NMR(270 MHz, DMSO-d,) 8 ppm: 1.52(%9H, s),
4.11(1H, dd, J=5.9, 6.6 Hz), 4.21-4.27(3H, m), 5.01(1H, m),
6.84(1H, br.s), 6.91(2H, d, J=8.8 Hz), 7.01(1H, t, J=7.4 Hz),
7.12-7.34(5H, m), 7.68(2H, d, J=8.8 Hz)

(136-4) To a solution of 0.22 g of the compound from the
process (136-3) (0.437 mmol) 1n 4 mL of acetonitrile was
added 0.1 mL of trimethylsilyl 10dide (0.703 mmol) at room
temperature, and the solution was stirred for 2 hours. After
adding saturated sodium thiosulfate aq., the mixture was
extracted twice with ethyl acetate. The organic layer was
dried over anhydrous magnesium sulfate and evaporated.
The residue was recrystallized from methanol to give 0.13 g
of N-(2-aminophenyl)-4-(5-phenoxymethyl-1,3-oxazolin-2-
on-3yl)benzamide (Yield: 74%) as white crystals.

mp: 165-170° C.(dec.)

'H NMR(270 MHz, DMSO-d.) & ppm: 4.01(1H, dd,
1=6.6, 9.6 Hz), 4.28-4.34(3H, m), 5.12(1H, m), 5.23(2H,
br.s), 6.64(1H, t, J=7.4 Hz), 6.81(1H, d, J=8.1 Hz),
6.95-7.00(3H, m), 7.18(1H, d, J=6.6 Hz), 7.31(2H, t, J=8.1
Hz), 7.72(2H, d, J=8.8 Hz), 8.05(2H, d, ]=8.8 Hz), 9.69 (1H,
)

IR(KBrjem™": 3393, 1740, 1610, 1508, 1253

As described in Example 136, the compounds of
Examples 137 to 143 were prepared, each of whose melting
point (mp), 'H NMR data and/or IR data are shown below.

Example 137

N-(2-aminophenyl)-4-| 5-(4-
[nitrophenoxylaminophenoxy)methyl-1,3-oxazolin-
2-on-3-yl Jbenzamide (Table 2: Compound 2)

mp: 162-164° C. "H NMR(270 MHz, DMSO-d..) 8 ppm:
3.97(1H, dd, J=6.6, 9.5 Hz), 4.10(1H, dd, J=5.1, 11.0 Hz),
4.17(1H, dd, J=3.7, 11.0 Hz), 4.27(1H, t, J=8.8 Hz),
6.53-6.80(6H, m), 6.97(1H, t, J=8.1 Hz), 7.16(1H, d, J=6.6
Hz), 7.72(2H, d, J=8.8 Hz), 8.04(2H, d, J=8.8 Hz), 9.65(1H,
S)

IR(KBr)em™": 3356, 2365, 1741, 1609, 1510, 1247

Example 138

N-(2-aminophenyl)-4-(5-benzyloxymethyl-1,3-
oxazolin-2-on-3-yl)benzamide hydrochloride (Table
2: hydrochlornide of Compound 3)

mp: 181-183° C. 'H NMR(270 MHz, DMSO-d,.) 8 ppm:
3.69(1H, dd, J=5.2, 11.0 Hz), 3.76(1H, dd, J=3.7, 11.0 Hz),
3.91(1H, dd, J=5.9, 8.8 Hz), 4.59(2H, s), 4.93(1H, m),
7.26-7.41(8H, m), 7.51(1H, m), 7.74(2H, d, J=8.8 Hz),
8.15(2H, d, J=8.8 Hz), 10.42(1H, s)

Example 139

N-(2-aminophenyl)-4-| 5-(pyridin-3-yl)oxymethyl-1,
3-oxazolin-2-on-3-yl|benzamide (Table 2:
Compound 4)

mp: 199-201° C. 'H NMR(270 MHz, DMSO-d,.) 8 ppm:
4.01(1H, dd, J=6.6, 8.8 Hz), 4.28-4.46(3H, m), 4.96(2H,
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br.s), 5.14(1H, m), 6.61(1H, t, J=7.4 Hz), 6.79(1H, d, J=7.4

Hz) 6.98(1H, t, J=7.4 Hz), 7.16(1H, d, J=7.4 Hz), 7.36(1H,

dd, J=4.4, 8.1 Hz), 7.44(1H, dd, J=1.5, 8.1 Hz)
IR(KBr)em™: 2815, 2631, 2365, 1752, 1610, 1520, 1225

Example 140

N-(2-aminophenyl)-4-| 5-(pyridin-3-yl)
methyloxymethyl-1,3-oxazolin-2-on-3-yl|benzamide
(Table 2: Compound 35)

mp: 160-164° C.(dec.) "H NMR(270 MHz, DMSO-d,) §
ppm: 3.73(1H, dd, J=5.2, 11.7 Hz), 3.79(1H, dd, J=2.9, 11.7
Hz), 3.91(1H, dd, J=5.9, 8.8 Hz), 4.21(1H, t, J=8.8 Hz),
4.62(2H, s), 4.91(3H, br.s), 6.60(1H, t, J=7.4 Hz), 6.78(1H,
d, 1=7.4 Hz), 6.98(1H, t, J=7.4 Hz), 7.16(1H, d, J=7.4 Hz),
7.38 (1H, dd, J=4.4, 7.4 Hz), 7.69(2H, d, ]=8.8 Hz), 7.71
(1H, m), 8.03(2H, d, J=8.8 Hz), 8.51(1H, dd, J=1.5, 4.4 Hz),
8.54(1H, d, J=1.5 Hz), 9.65(1H, s)

IR(KBr)em™": 3368, 1742, 1648, 1608, 1492, 1226
Example 141

N-(2-aminophenyl)-4-[ 5-(3-nitrophenoxyl)methyl-1,
3-oxazolin-2-on-3-yl|benzamide (Table 2:
Compound 6)

mp: 230° C.(dec.)

'"H NMR(270 MHz, DMSO-d,) 8 ppm: 4.04(1H, t, J=8.8
Hz), 432(1H, t, J=8.8 Hz), 4.41-4.53(2H, m), 4.91(2H, s),
5.15(1H, m), 6.61(1H, t, J=7.4 Hz), 6.79(1H, d, J=7.4 Hz),
6.98(1H, t, JI=7.4 Hz), 7.16(1H, d, 1=7.4 Hz), 7.46(1H, dd,
I=1.5, 8.1 Hz), 7.61(1H, t, J=8.1 Hz), 7.71-7.79(3H, m),
7.87(1H, d, J=8.1 Hz), 8.06(2H, d, J=8.8 Hz), 9.66(1H, s)

IR(KBr)em™': 3363, 3095, 2365, 1741, 1608, 1529

Example 142

N-(2-aminophenyl)-4-| 5-(pyridin-2-yl)
methyloxymethyl-1,3-o0xazolin-2-on-3-yl Jbenzamide
(Table 2: Compound 7)

mp: 172-174° C.

'"H NMR(270 MHz, DMSO-d,) 8 ppm: 3.79(1H, dd,
J=5.2, 11.0 Hz), 3.85(1H, dd, J=2.9, 11.0 Hz), 3.95(1H, dd,
J=6.6, 9.6 Hz), 4.23(1H, t, ]=9.6 Hz), 4.67(2H, s), 4.90(2H,
S ), 495(1H m), 6.60(1H, t, JI=7.4 Hz), 6.78(1H, d, J=7.4
Hz), 6.97(1H, t, J=7.4 Hz), 7.16(1H, d, J=7.4 Hz), 7.29(1H,
dd, J=5.2, 6.6 Hz), 7.40(1H, d, J=6.6 Hz), 7.70(2H, d, J=8.8
Hz), 7.78(1H, dt, J=2.2, 7.4 Hz), 8.03(2H, d, J=8.8 Hz),
8.51(1H, d, J=4.4 Hz), 9.64(1H, s)

IR(KBr)em™": 3369, 1743, 1651, 1608, 1492, 1283

Example 143

N-(2-aminophenyl)-4-[ 5-(pyridin-2-yl)oxymethyl-1,
3-oxazolin-2-on-3-yl|benzamide (Table 2:
Compound 8)

mp: (amorphous)

'H NMR(270 MHz, DMSO-d,) 8 ppm: 3.96(1H, dd,
1=5.9,9.6 Hz), 4.21-4.40(3H, m), 4.90(2H, s), 5.03(1H, m),
6.28(1H, t, J=6.6 Hz), 6.43(1H, d, J=9.6 Hz), 6.60(1H, t,
J=6.6 Hz), 6.78(1H, d, J=6.6 Hz), 6.97(1H, t, I1=7.4 Hz),
7.15(1H, d, J=6.6 Hz), 7.46(1H, dt, J=7.4, 1.5 Hz), 7.67(2H,
d, J=8.8 Hz), 7.69(1H, m), 8.03(2H, d, J=8.8 Hz), 9.64(1H,

S)

Example 144
N-(2-aminophenyl)-4-[ N-[ 3-] (pyridin-3-yl)
methylamino [cyclobuten-1,2-dion-4-yl1]}
aminomethyl [benzamide (Table 2: Compound 9)

(144-1) To a solution of 0.073 g of 3,4-di-n-butoxy-3-
cyclobuten-1,2-dione (0.323 mmol) 1n 2 mL of THF was
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added 0.1 g of the compound from Example 1, the process
(1-4) (0.293 mmol), and the solution was stirred for 4 hours.

After adding 0.033 mL of 3-aminomethylpyridine (0.327

mmol), the solution was reacted for a day. After completion
of the reaction, water was added to the solution, and the
mixture was extracted twice with methyl ethyl ketone. The
organic layer was dried over anhydrous magnesium sulfate

and evaporated. The residue was triturated with methanol to
give 0.12 g of N-[2-(N-tert-butoxycarbonylamino)phenyl |-
4-| N-[3-[ (pyridin-3-yl)methylamino |cyclobuten-1,2-dion-
4-yllaminomethyl Jbenzamide (Yield: 78%)

'"H NMR(270 MHz, DMSO-d,) 8 ppm: 1.44(9H, s),
4.75-4.81(4H, m), 7.15(1H, dt, J=2.2, 7.4 Hz), 7.20(1H, dt,
I1=2.2, 7.4 Hz), 7.40(1H, dd, J=2.2, 7.4 Hz), 7.47(2H, d,
I=8.1 Hz), 7.54(2H, dd, J=2.2, 7.4 Hz), 7.73(1H, m), 7.94
(2H, d, J=8.1 Hz), 8.50(1H, m), 8.55(1H, d, J=1.5 Hz),
8.67(1H, s), 9.82(1H, s)

(144-2) To a solution of 0.1 g of the compound from the
process (144-1) (0.19 mmol) 1n 4 mL of dioxane and 1 mL
of methanol was added 4 mlL of 4N hydrochloric acid-
dioxane, and the mixture was reacted for 2 hours. After
completion of the reaction, the mixture was concentrated
and neutralized with saturated sodium bicarbonate aq.
Methyl ethyl ketone was added to the mixture, and the
precipitated crystals were collected by filtration to give 0.04
g of N-(2-aminophenyl)-4-[N-[3-][(pyridin-3-yl)
methylamino]cyclobuten-1,[2-dion- 4-]2-dion-4-yl]
aminomethyl [benzamide (Yield: 49%).

mp: 230° C.

'"H NMR(270 MHz, DMSO-d,) & ppm: 4.76(2H, s),
4.79(2H, s), 4.90(2H, s), 6.60(1H, t, I=7.4 Hz), 6.78(1H, d,
I=7.4 Hz), 6.97(1H, t, J=7.4 Hz), 7.16(1H, d, 1=7.4 Hz),
7.39(1H, m), 7.43(2H, d, J=8.1 Hz), 7.73(1H, d, J=8.1 Hz),
7.97(2H, d, J=8.1 Hz), 7.99(1H, br.s), 8.51(1H, d, J=8.1 Hz),
8.55(1H, s), 9.64(1H, s)

Example 145

N-(2-aminophenyl)-4-[ 3-(pyridin-3-yl)
methylimidazolin-2-on-1-yl Jmethylbenzamide
(Table 2: Compound 10)

(145-1) Potassium carbonate (7.88 g; 57 mmol) was
added to a solution of 4.92 g of ethylene urea (57 mmol),
5.73 g of methyl 4-bromomethylbenzoate (25 mmol) and
1.85 g of tetra-n-butylammonium 1odide (5.0 mmol) 1 30
mL of DMF, and the mixture was heated with stirring at 80°
C. for 5 hours. After cooling, the solid was collected by
filtration and washed with ethyl acetate. The filtrate was
concentrated. The residue was purified by column chroma-
tography on silica gel (eluent:ethyl acetate:methanol=10:1).
To the light yellow o1l obtained was added diisopropyl ether,
and the precipitated solid was collected by filtration and

dried to give 3.36 g of N-(4-methoxycarbonylphenylmethyl)
imidazolin-2-one (Yield: 57.4%) as a light brown solid.

"H NMR(270 MHz, CDCL,) & ppm: 3.28-3.35(2H, m),
3.41-3.47(2H, m), 3.92(3H, s), 4.42(2H, s), 4.61(1H, br.s),
7.35(2H, d, J=8.1 Hz), 8.01(2H, d, J=8.1 Hz)

(145-2) Saturated sodium bicarbonate aq. was added to
2.05 g of 3-chloromethylpyridine hydrochloride (12.5
mmol), and the mixture was extracted with ethyl acetate.
The organic layer was washed with saturated brine, dried

and evaporated. The residual solvent was azeotropically
removed from the residue with toluene. To the residue was
added 5 mL of DMF and then 0.37 g of tetra-n-
butylammonium 1odide (1.0 mmol) to prepare a solution of
a benzyl halide in DMF. To a suspension o1 0.30 g of sodium
hydride (60% o1l dispersion) (7.5 mmol) in 5 mL of DMF

was slowly added dropwise a solution of 1.17 g of the
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compound from the process (145-1) (5.0 mmol) 1n 10 mL of
DMF, and the solution was stirred at room temperature for
30 min. After adding the above solution of the benzyl halide,
the resulting solution was heated with stirring at 80° C. for
7 hours, and then left at room temperature overnight. After
removing DMF, the residue was partitioned between ethyl
acetate and water. The aqueous layer was extracted with
cthyl acetate-methyl ethyl ketone (2:1). The combined
organic layer was washed with saturated brine, dried and
evaporated. The residue was purified by column chroma-
tography on silica gel (eluent:ethyl acetate:methanol=10:1)
to give 1.17 g of N-(4-methoxycarbonylphenylmethyl)-N'-
(pyridin-3-yl)methylimidazolin-2-one (Yield: 72.3%) as a
brown oil.

"H NMR(270 MHz, CDCL,) & ppm: 3.20(4H, s), 3.92(3H.,
s), 4.44(2H, S), 4.46(2H, S), 7.27-7.36(3H, m), 7.64-7.69
(1H, m), 8.01(2H, d, J=8.1 Hz), 8.53-8.56(2H, m)

(145-3) To a solution of 0.55 g of the compound from the
process (145-2) (1.7 mmol) in 8 mL of methanol and 8 mL
of water were added 110 mg of lithium hydroxide mono-
hydrate (1.7 mmol) at room temperature, and the solution
was heated with stirring at 50° C. for 1.5 hours. Additional
lithium hydroxide monohydrate (0.05 g; 1.2 mmol) was
added, and the solution was stirred at 50° C. for additional
1.5 hours. The solution was acidified to pH 3—4 with 10%
hydrochloric acid. Saturated brine was added, and the mix-
ture was extracted twice with ethyl acetate and once with
cthyl acetate-methyl ethyl ketone (1:1). The organic layer
was dried over anhydrous sodium sulfate and evaporated.
The residue was dried to give 0.32 g of 4-[3-(pyridin-3-yl)
methylimidazolin-2-on-1-yl|methylbenzoic acid (Yield:
61%) as a brown oil.

'"H NMR(270 MHz, DMSO-d,) & ppm: 3.17(2H, s),
3.20(2H, s), 4.36(2H, s), 4.38(2H, s), 7.35-7.42(3H, m),
7.68(1H, dd, J=6.6 Hz), 7.92(2H, d, J=8.1 Hz), 8.51(2H, m)

(145-4) To a solution of 0.31 g of the compound from the
process (145-3) (1.0 mmol) mn 12 mL of dichloromethane
was added dropwise 0.3 mL of oxalyl chloride (3.5 mmol)
at room temperature, and the solution was stirred at room
temperature for 30 min and then at 40° C. for 1.5 hours.
After evaporation, the residual solvent was azeotropically
removed with toluene, and the residue was suspended 1n 10
mlL of dichloromethane. To the suspension under 1ce-cooling
was added dropwise 0.21 g of the compound from Example
1, the process (1-2) (1.0 mmol) 1n 2 mL of dichloromethane
and 2 mL of pyridine. The mixture was warmed with stirring
to room temperature and left at room temperature overnight.
After adding saturated sodium bicarbonate aq., the mixture
was extracted with chloroform. The organic layer was
washed with saturated brine, dried and evaporated. The
residue was purified by column chromatography on silica
gel (eluent:ethyl acetate:methanol=20:1) to give 0.10 g of
N-(2-tert-butoxycarbonylaminophenyl)-4-[ 3-(pyridin-3-
ylmethyl)imidazolin-2-on-1-yl|methylbenzamide (Yield:
20%) as a brown oil.

"HNMR(270 MHz, CDCL,) & ppm: 1.52(9H, s), 3.20(4H,
s), 4.45(2H, s), 4.48(2H, s), 6.75(1H, br.s), 7.15-7.40(5H,
m), 7.65-7.70(2H, m), 7.83(1H, d, J=7.3 Hz), 7.94(2H, d,
J=8.1 Hz), 8.50-8.60(3H, br.m)

(145-3) To a solution of 100 mg of the compound from the
process (145-4) (0.20 mmol) 1n 2 mL of dioxane was added

2 mL of 4N hydrochloric acid-dioxane and then 0.5 mL of
methanol to make the mixture homogenous. After stirring
for 2 hours, the solution was neutralized with saturated
sodium bicarbonate and extracted with ethyl acetate. The
organic layer was washed with saturated brine, dried and
evaporated. The residue was dried under reduced pressure to
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give 47 mg of N-(2-aminophenyl)-4-[3-(pyridin-3-yl)
methylimidazolin-2-on-1-yl methylbenzamide (Yield: 58%)
as a brown oil.

mp: (amorphous)

'H NMR(270 MHz, DMSO-d,) & ppm: 3.20(4H, s), °
4.37(2H, s), 4.39(2H, s), 4.87(2H, br.s), 6.60(1H, dd, J=7.3,
7.3 Hz), 6.78(1H, d, J=8.1 Hz), 6.97(1H, dd, J=6.6, 7.3 Hz),
7.16(1H, d, J=7.3 Hz), 7.35-7.41(3H, m), 7.68(1H, d, J=8.1
Hz), 7.90-8.00(2H, m), 8.50(2H, br.s), 9.63(1H, br.s)

10
Example 146
Preparation of N-(2-aminophenyl)-4-[ N-(pyridin-3-
yDmethoxycarbonylaminomethyl ]benzamide 0.5
fumarate (Table 1: fumarate of Compound 82)
15

To 10 mL of methanol were added 310 mg of the
compound from Example 48, and the mixture was heated to
dissolve the solid. To the solution was added 96 mg of
fumaric acid 1n methanol, and the solution was cooled. The
precipitated crystals were collected by filtration and recrys-
tallized from 5 mL of methanol to give 200 mg of the desired
product (Yield: 56%).

mp: 166-167° C.

"H NMR(270 MHz, DMSO-d,) & ppm: 4.28(2H, d, J=6.6
Hz), 5.10(2H, s), 6.60(1H, t, J=8.0 Hz), 6.63(1H, s), 6.78
(1H, d, J=8.0 Hz), 6.90-7.50(5H, m), 7.70-8.00(4H, m),
8.53(1H, d, J=3.6 Hz), 8.60(1H, s), 9.63(1H, s)

IR(KBr)em™': 3332, 1715, 1665, 1505, 1283, 1136, 1044,
083, 760, 712 Elementary analysis for C,,H,,N,O;+1/
2C,H,0,

20

25

30

C H N

63.59
63.56

5.10
5.22

12.90
12.97

Calculated:
Observed:

_ 35
As described in Example 146, the compounds of
Examples 147 to 149 are prepared, each of whose melting
point (mp), 'H NMR data, IR data and/or elementary

analysis data are shown below.
Example 147

40
N-(2-aminophenyl)-4-| N-(pyridin-3-yl)
methoxycarbonylaminomethyl |benzamide maleate
(Table 1: maleate of Compound 82)
mp: 123-124° C.
"H NMR(270 MHz, DMSO-d,) 8 ppm: 4.28(2H, d, J=6.6 45

[(Hz )] Hz), 5.11 (2H, 5), 6.24(2H, s), 6.66(1H, t, J=8.0 Hz),
6.83(1H, d, J=8.0 Hz), 6.90-8.00(9H, m), 8.56(1H, d, J=3.6
Hz), 8.62(1H, s), 9.69(1H, s)

IR(KBr)em™': 3298, 1719, 1546, 1365, 1313, 1250, 1194,

1149, 1044, 993, 862, 751 Elementary analysis for
C,,H,,N,O,+C H,0,+0.3 H,O

50

C H N
Calculated: 60.31 4.98 11.25 55
Observed: 60.52 5.12 11.03
Example 148
N-(2-aminophenyl)-4-| N-(pyridin-3-yl) 0

methoxycarbonylaminomethyl [benzamide

hydrochloride (Table 1: hydrochlornide of
Compound 82)

mp: 140(dec.) ° C.

"H NMR (270 MHz, DMSO-d,) 8 ppm: 4.31(2H, d, J=5.8 65
Hz), 5.24(2H, s), 7.10-7.60(6H, m), 7.90-8.50(5H, m),
8.70-8.90(2H, m), 10.46(1H, s)

120
IR(KBr)em™": 2553, 1715, 1628, 1556, 1486, 1254, 1049,
778, 687
Example 149

N-(2-aminophenyl)-4-| N-(pyridin-3-yl)
oxyacetylaminomethyl |benzamide 0.7 fumarate
(Table 1: fumarate of Compound 61)

As described 1n Example 146, the title compound was
prepared from the compound of Example 46.

mp: 154-155° C.
'H NMR(270 MHz, DMSO-d.) 8 ppm: 4.42(2H, d, J=5.9
Hz), 4.69(1H, s), 6.60(1H, t, J=8.0 Hz), 6.63(0.7H, s)
6.78(1H, d, J=8.0 Hz), 6.90-7.50(6H, m), 7.93(2H, d, J=8.0
Hz), 8.20-8.40(2H, m), 8.82(1H, br.s), 9.63(1H, s)
IR(KBr)em™': 3324, 1709, 1631, 1521, 1457, 1428, 1260,

1064, 806, 698 FElementary analysis for C,,H,,
N4, 3+0.7C,H,0,+0.7 H,O

C H N
Calculated: 60.79 5.19 11.91
Observed: 60.95 5.20 11.75

Comparative Example 1

N-(3-aminophenyl)-4-| N-(pyridin-3-yl)
methoxycarbonylaminomethyl |benzamide

As described 1n Example 48, the title compound was
prepared.

mp: 156° C.

"H NMR(270 MHz, DMSO-d,) & ppm: 4.27(2H, d, J=6.6
Hz), 5.06(2H, s), 5.10(2H, s), 6.20-6.40(1H, m), 6.80-7.10
(3H, m), 7.30-7.50(3H, m), 7.70-8.00(4H, m), 8.53(1H, d,
I1=3.6 Hz), 8.59(1H, s), 9.88(1H, s)

IR(KBr)em™': 3327, 3218, 1708, 1639, 1536, 1279, 1147,
1050, 859, 788

Comparative Example 2

N-(4-aminophenyl)-4-| N-(pyridin-3-yl)
methoxycarbonylaminomethyl |benzamide

As described 1n Example 48, the title compound was
prepared.

mp: 204-205° C.

' NMR(270 MHz, DMSO-d,) 8 ppm: 4.27(2H, d, J=6.6
Hz), 4.91(2H, s), 5.10(2H, s), 6.52(2H, d, J=8.8 Hz),
7.30-7.50(5H, m), 7.70-8.004H, m), 8.50-8.60(2H, m)
9.80(1H, s)

IR(KBr)em™: 3336, 3224, 1706, 1638, 1530, 1279, 1145,
1050, 1005, 827

Pharmacological Test Example 1

Test for Induction of Diflerentiation 1n A2780 Cells

Increase of alkaline phosphatase (ALP) activity 1s known
as an indicator for differentiation of human colon cancer
cells. For example, 1t 1s known that sodium butylate may
increase ALP activity (Young et al., Cancer Res., 45, 2976
(1983); Morita et al., Cancer Res., 42, 4540(1982)). Thus,
differentiation inducing action was evaluated using ALP
activity as an indicator.
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Experimental Procedure

To each well of a 96-well plate was placed 0.1 mL of
A2780 cells (15,000 cells/well) and the next day was added

0.1 mL of a sequential dilute of test solution with the
medium. After incubation for 3 days, the cells on the plate

Differentiation-inducing action to A2780 cells

122

TABLE 5-continued

Test
were washed twice with a TBS bufler (20 mM Tris, 137 mM Compound ALPmin (UM)
NaCl, pH 7.6). Then, to each well was added 0.05 mL o1 0.6
mg/ml p-nitrophenylphosphate (9.6%diethanolamine, 0.5 Emmlj"e o4 >
. : xample 65 3
mM MgCl, (pH 9.6)) solution, and the plate was incubated Example 66 3
at room temperature for 30 min. The reaction was quenched 1¢ Example 67 3
with 0.05 mL/well of 3N sodium hydroxide ag. For each Example 68 3
well, an absorbance at 405 nm was measured to determine Example /0 0.1
the minimum concentration of the drug inducing increase of bExample 71 10
. . Example 72 10
ALP activity (ALPmin). Example 73 3
Results 15 Example 74 10
: Example 76 1
The results are shown 1n Table 5. Example 77 )
Example 79 0.1
TABRBILE 5 Example 80 0.1
Example 81 10
Differentiation-inducing action to A2780 cells 20 Example 82 1
Example 85 3
Test Example 86 0.3
Compound ALPmin (uM) Example 87 0.1
Example 88 0.1
Example 1 1 Example 89 0.3
Example 2 3 Example 90 3
Example 3 3 23 Example 91 0.1
Example 4 ] Example 92 3
Example 3 Example 93 3
Example 6 Example 94 3
Example 7 | Example 95 3
Example 8 1 Example 96 10
Example 9 1 30 Example 97 0.1
Example 10 3 Example 9% 0.1
Example 11 1 Example 99 3
Example 13 1 Example 100 1
Example 15 3 Example 101 3
Example 16 3 Example 102 3
Example 17 3 35 Example 103 1
Example 18 3 Example 104 1
Example 23 1 Example 105 1
Example 24 1 Example 106 1
Example 25 3 Example 107 1
Example 26 1 Example 108 3
Example 27 10 40 Example 109 1
Example 28 10 Example 11 3
Example 29 10 Example 111 3
Example 30 0.1 Example 112 0.1
Example 31 10 Example 113 0.3
Example 32 3 Example 114 3
Example 33 0.3 Example 115 0.01
Example 34 0.1 45 Example 116 0.01
Example 35 0.3 Example 119 3
Example 36 10 Example 120 0.3
Example 37 1 Example 121 3
Example 38 3 Example 122 0.03
Example 39 0.1 Example 123 3
Example 40 10 50 Example 124 3
Example 41 0.3 Example 125 0.1
Example 42 10 Example 126 3
Example 43 3 Example 127 0.3
Example 44 0.01 Example 128 0.1
Example 45 0.003 Example 129 1
Example 46 0.1 55 Example 130 0.03
Example 48 0.1 Example 131 0.3
Example 49 1 Example 132 10
Example 50 1 Example 133 3
Example 51 1 Example 134 3
Example 52 1 Example 135 3
Example 53 3 60 Example 136
Example 54 1 Example 137
Example 55 1 Example 138 1
Example 56 3 Example 139 0.3
Example 57 3 Example 140 0.3
Example 58 3 Example 141 1
Example 59 3 Example 142 0.1
Example 60 3 63 Example 143 3
Example 63 3 Example 145 3
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TABLE 5-continued

Differentiation-inducing action to A2780 cells

lest

Compound ALPmin (uM)
Comp. Ex. 1 =100
Comp. Ex. 2 >100

Pharmacological Test Example 2
Antitumor Test Procedure

Murine myeloid leukemia cells WEHI-3 (1 to 3x10° cells)
were 1ntraperitoneally 1noculated to a Balb/C mouse, and
administration of a test compound was 1mtiated on the next
day. The day was Day 1 and subsequently the drug was
orally administered once a day 1in Day 1 to 4 and 1n Day 7
to 11. Survival days after inoculation were observed, which
were used to calculate the ratio of the survival days for the
test coompound group to those for the control group (1T/C,
%). The ratio was used to evaluate a life prolongation eflect.
Results

The results are shown 1n Table 6.

TABLE 6

Antitumor action to WEHI-3 cells

Test Dose (umol/ T/C
compound kg) (%)
Example 45 16 138
Example 46 32 141
Example 48 130 190
Example 130 130 189

Pharmacological Test Example 3
Antitumor Action Test

Experimental Procedure

To a nude mouse was 1noculated tumor cells subcutane-
ously subcultured 1 a nude mouse (H1-29, KB-3-1). When
the volume became about 20 to 100 mm~ and take was
confirmed, administration of a drug was nitiated. This day
was Day 1, and subsequently the drug was orally adminis-
tered 1n Day 1 to 5, in Day 8 to 12, Day 15 to 19 and in Day
22 to 26.

The volume of the tumor was determined from the
tollowing equation:

(Volume of a tumor)=Ysx(major axis)x(minor axis)?

Results

The results for the compound of Example 48 (dose: 66
umol/kg) against H1-29 are shown 1n FIG. 1.

The results for the compound of Example 48 (dose: 66
umol/kg) against KB-3-1 are shown 1n FIG. 2.

Calculation Example
Model Construction of Superposition Using High Activity
Compounds

Three dimensional structure was superimposed using the
compounds of Examples 435, 46 and 48 which exhibit a high
differentiation-inducing activity, to extract information on
spatial configurations of atomic groups necessary for expres-
sion of their activity.

For this purpose, any of commercially available program
packages, e.g., CATALYST(MSI), Cerius2/OSAR+(MSI)

and SYBYL/DISCO(Tripos), may be used to perform a
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similar level of analysis. Here, SYBYL/DISCO(Tripos) was
used for construction of a superimposed structure and analy-
S€S.

For the compound of Example 48, a three-dimensional
structure was generated using the sketch function of
SYBYL, a point charge was allocated on each atom by
Gasteiger-Huckel method, and the structure was optimized
using Tripos force field. A dummy atom was placed at sites
possibly interacting with a biomolecule 1n order to deter-
mine the sites where such an interaction may occur and
which may be important for an interaction between a drug
and a biomolecule, e.g., a hydrophobic-interaction site (e.g.,
an aromatic ring and an aliphatic side chain) and a hydrogen-
bonding site (e.g., a carbonyl oxgyen, hydroxyl and amino).
The interactions were categorized in order to identily the
types of 1nteraction, e.g., hydrophobic interaction, hydrogen
bond and electrostatic interaction, and a different type of
dummy atom was allocated to each of the interactions.
Furthermore, conformers were generated by rotating the
molecule at a rotatable bond to retain a conformation in
which there was a change of the distance between dummy
atoms allocated at the possible interaction sites, 1n a con-
formation file as a candidate conformation. For the com-
pounds of Examples 45 and 46, three dimensional structures
were constructed and conformations were generated as
described for the compound of Example 48.

Using the compound of Example 48 as a template, for
cach of 1ts conformations a superimposed structure was
constructed so that the dummy atoms showing the same type
ol interaction were superimposed for both conformations of
Examples 45 and 46.

For the superimposed structures, the optimal superim-
posed structure was selected according to the analysis results
of the three dimensional QSAR using the number of the
dummy atoms used in the superimposition (the number of
common interactions), the degree of steric superimposition
(volume of superimposition) and the activity values.

It was found that in the superimposed structure obtained,
the centroid of ring B (W1), the centroid of ring A (W2) and
hydrogen bond acceptor (e.g., carbonyl oxygen) (W3) 1n
formula (13) are positioned 1n a manner that there are the
following relationships between them; W1-W2=8.34 A,
W1-W3=3.80 A and W2-W3=5.55 A.

Calculation Example 1
The Compound of Example 130

Appropriate 7 atoms were selected from the possible
interaction sites and the constituent atoms of the benzamide
structure of the compound of Example 130, and optimiza-
tion was performed by applying restrained potential to the
compound of Example 130, using the compounds of
Examples 45, 46 and 48 used in the above superimposition
as target structures. Then, optimizatim was performed with-
out restrained potential to obtain an active conformation of
the compound of Example 130. For this active
conformation, the centroid of the benzene ring 1n the ben-
zamide (W1), the centroid of the pyridine ring (W2) and the
carbonyl carbon (W3) were determined to extract the param-
eters on 1ts spatial configuration.

All conformations were generated for the rotatable bonds,
and for each of the conformations, an energy level was
calculated to determine the most stable structure. The energy
level of the most stable structure was calculated to determine
the difference from the active conformation. As a result, 1t
was found that the structure obtained may have a configu-
ration in which W1-W2=8.43 A, W1-W3=3.82 A and
W2-W3=5.88 A (energy difference from the most stable
structure=2.86 kcal/mol).

With analysis using the dummy atoms obtained in the
construction of the above superimposed structure model, the
same results were obtained.




US RE39,754 E

125

Results

The results of the calculation are shown in Table 7.

TABLE 7

Calculation results of the parameters on the
spatial configurations

W1 W1 W2—
Compound W2(A) W3(A) W3(A)
Example 39 8.20 3.95 5.49
Example 45 8.54 3.85 5.55
Example 46 7.42 3.97 5.93
Example 47 8.52 3.88 5.96
Example 48 8.43 3.94 5.51
Example 79 7.09 5.20 5.48
Example 80 8.59 4.37 5.51
Example 87 6.80 3.80 3.63
Example 88 8.67 3.50 6.22
Example 124 8.29 3.75 6.42
Example 128 8.64 3.76 5.90
Example 130 8.43 3.82 5.88
Example 131 8.59 4.88 5.47
Example 136 7.59 3.94 7.27
Example 137 7.58 3.94 7.27
Example 138 9.07 3.94 7.47
Example 139 7.64 3.94 7.29
Example 140 9.11 3.94 7.50
Example 141 7.60 3.94 7.28
Example 142 9.02 3.94 7.44
Example 143 7.62 3.94 7.29
Example 145 8.48 4.40 5.69

What 1s claimed 1s:
1. A benzamide compound represented by formula (1):

(D)

R1
AT X Q—(CHy) A
~

D
/\Cf'N\‘)\

o Lo

wherein A 1s an optionally substituted phenyl group or an

optionally substituted heterocyclic group wherein the
substituent(s) for the phenyl group or the heterocyclic
group 1s (are) 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 perfluoroalkyloxy group having 1 to 4 carbons, a
carboxyl group, an alkoxycarbonyl group having 1 to 4
carbons, a phenyl group and a heterocyclic group;

X 1s a bond or a moiety having a structure selected from

those 1llustrated 1n formula (2):

(2)
— (CHyle—,

R4

— (CHy)g— N—(CHz)e—>
— (CHy)g—5—(CHy)e—>
O

— (CHy)g— C— (CHy)m—>

— (CHy)g—O0—(CHy)e—,

10

15

20

25

30

35

40

45

50

55

60

65

126
-continued
Ul
— (CH,)g—N C (CHyym— >
O ]5‘{5

— (CHy)g— C—N—(CHy)m—

wheremn ¢ 1s an mteger of 1 to 4; g and m are
independently an integer of 0 to 4; R* is a hydrogen
atom or an optionally substituted alkyl group having 1
to 4 carbons, or the acyl group represented by formula

(3)

O

C—R6

(3)

wherein R® is an optionally substituted alkyl group
having 1 to 4 carbons, a pertluoroalkyl group having 1
to 4 carbons, a phenyl group or a heterocyclic group;

R” is a hydrogen atom or an optionally substituted alkyl

group having 1 to 4 carbons;

n is an integer of 0—4 [, provided that when X is a bond,

n is not zerol;

Q 1s a moiety having a structure selected from those

illustrated 1n formula (4)

(4)

O R7 R7 O
[ s
—C—N— —N—C—
O RY R7 O
[ |l :
—0—C—N— —N—C—O0—
R7 O RS S  R7
I [
N—C—N—— —(C—N
R7 S S R7
‘ H ? H ‘ ’
—N—C— —O0—C—N—
R7 » R7 » RSB
|l = ]
—N—(C—0— —N—C—N—

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

R" and R” are independently a hydrogen atom, a halogen
atom, a hydroxyl group, an 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
perfluoroalkyl group having 1 to 4 carbons, a perfluo-
roalkyloxy group having 1 to 4 carbons, a carboxyl
group or an alkoxycarbonyl group having 1 to 4 car-
bons;

R” is [a hydroxyl or] ar amino group; or a pharmaceu-
tically acceptable salt thereof.
[2. A benzamiode derivative or a pharmaceutically accept-

able salt thereof as claimed in claim 1, wherein n 1s an
integer of 1 to 4.]

3. A benzamide [derivative] compound or a pharmaceu-
tically acceptable salt thereof as claimed in claim [2] 1,

wherein (Q 1s selected from the structures illustrated in
formula (5):
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(5)
O R7 R7 O
[— |l
—C—N— —N—C—,
O R7 R7 O
| ] |l
—O0—C—N—, N—C—O0—,
R7 O RS
|
N—C—N—,

wherein R’ and R® are as defined above.

4. A benzamide [derivative] compound or a pharmaceu-
tically acceptable salt thereof as claimed 1n claim 3, wherein
A 1s an optionally substituted hetero ring.

5. A benzamide [derivative] compound or a pharmaceu-
tically acceptable salt thereof as claimed in claim 4, wherein
A 1s an optionally substituted pyridyl group.

6. A benzamide [derivative] compound or a pharmaceu-
tically acceptable salt thereof as claimed in claim 4, wherein
X 1s a direct bond.

7. A benzamide [derivative] compound or a pharmaceu-
tically acceptable salt thereof as claimed 1n claim 6, wherein
R' and R* are a hydrogen atom.

8. A benzamide [derivative or a pharmaceutically accept-
able salt thereof] compound of formula (1) as claimed in
claim 7[, wherein R' 1s an amino group].

9. A benzamide [derivative] compound or a pharmaceu-
tically acceptable salt thereof as claimed in claim 5, wherein
X 1s the structure represented by formula (6):

—(CHy)e— (6)

wherein ¢ 1s an integer of 1 to 4.

10. A benzamide [derivative] compound or a pharmaceu-
tically acceptable salt thereof as claimed in claim 9, wherein
nis 1; and R' and R* are a hydrogen atom.

11. A benzamide [derivative or a pharmaceutically accept-
able salt thereof] compound of formula (1) as claimed in
claim 10[, wherein R”> is an amino group].

12. A benzamide [derivative] compound or a pharmaceu-
tically acceptable salt thereof as claimed in claim 5, wherein
X 1s selected from the structure illustrated in formula (7):

(7)

—(CHy)g—0— (CHy)e—
—(CH)g—S—(CHy)e— .
R4
e (crte—

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

13. A benzamide [derivative] compound or a pharmaceu-
tically acceptable salt thereof as claimed i claim 12,
wherein n is 1; and R' and R* are a hydrogen atom.

14. A benzamide [derivative or a pharmaceutically accept-
able salt thereof] compound of formula (1) as claimed in
claim 13[, wherein R” is an amino group].

15. A benzamide [derivative] compound or a pharmaceu-
tically acceptable salt thereof as claimed in claim 5, wherein

X 1s selected from the structures illustrated 1n formula (8):

®)
O
|

— (CHy)g— C— (CHy)m—

Ri O
|l

—— (CHy)ge— N—C—(CHy)m—
O Rs

— (CHy)g—=C—N—(CHy)m—

wherein g, m and R are as defined above.

16. A benzamide [derivative] compound or a pharmaceu-
tically acceptable salt thereof as claimed i claim 15,
wherein n is 1; and R' and R* are a hydrogen atom.
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17. Abenzamide [derivative or a pharmaceutically accept-
able salt thereof] compound of formula (1) as claimed in
claim 16], wherein R> is an amino group].

[18. A benzamide derivative or a pharmaceutically accept-
able salt thereof as claimed in claim 1, wherein n is zero.]

[19. A benzamide derivative or a pharmaceutically accept-
able salt thereof as claimed in claim 18, wheremn Q 1s
selected from the structures illustrated 1n formula (5)

()

O R7 R7 O
(. ]
C—N—, —N—C—,
O R R7 O
| |l
—0—C—N—, —N—C—0—,
R7 O RS8
N
N—C—N—

[20. A benzamide derivative or a pharmaceutically accept-
able salt thereof as claimed i1n claim 19, wherein A 1s an
optionally substituted hetero ring.]

[21. A benzamide derivative or a pharmaceutically accept-
able salt thereof as claimed 1n claim 20, wherein A 1s an
optionally substituted pyridyl group.]

22. A benzamide [derivative] compound or a pharmaceu-

tically acceptable salt thereof as claimed in claim [21] 5,
wherein R and R” are a hydrogen atom.

23. Abenzamide [derivative or a pharmaceutically accept-
able salt thereof] compound of formula (1) as claimed in
claim 22[, wherein R* is an amino group].

24. A benzamide [derivative] compound or a pharmaceu-
tically acceptable salt thereof [as claimed in claim 1] rep-
resented by formula (9)

(®)

O

. CH ~ O/

@

CH,

™

NH,

2,

25. A benzamide [derivative] compound or a pharmaceu-
tically acceptable salt thereof [as claimed in claim 1] rep-
resented by formula (10)

(10)

NH,

\
\
7T

26. A benzamide [derivative] compound or a pharmaceu-
tically acceptable salt thereof [as claimed in claim 1] rep-
resented by formula (11)
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(11)
O
L L _en ;
AN \Cx’ \Nf 2 NI,
S {
ZZ
N c”
[ |
O 10
[27. A benzamide derivative or a pharmaceutically accept-
able salt thereof (as claimed i1n claim 1) represented by
formula (12)
15
(12)
CH CH %
N 2,\_0#, 2““(3"! TR NIL
_ o % .
N = ij"’ \‘ AN
O P
25

]

[28. A composition suitable for the treatment of cancer
which comprises a therapeutic eflectively amount of a
compound as set forth in claim 1, and a pharmaceutically
acceptable carrier or excipient.} 10

29. The composition of claim [28] 3/, wherein said carrier
or excipient 1s selected from the group consisting of lactose,
glucose, starch, calcium carbonate, kaoline, crystalline
cellulose, silicic acid, water, ethanol, propanol, simple
syrup, glucose solution, starch solution, gelatin solution,
carboxymethyl cellulose, shellac, methyl cellulose, polyvi-
nyl pyrrolidone, drnied starch, sodium alginate, powdered
agar, calcium carmelose, a mixture of starch and lactose,
sucrose, butter, hydrogenated o1l, a mixture of a quarternary
ammonium base and sodium lauryl sulfate, glycerine and
starch, lactose, bentonite, colloidal silicic acid, talc, 49
stearates, and polyethylene glycol.

[30. The composition of claim 28, which is in the form of
a dosage formulation selected from the group consisting of
a tablet, pill, powder, solution, suspension, emulsion,
granule, capsule, injectable solution or suspension, and 45
suppository.]

31. A pharmaceutical composition which comprises a
pharmaceutically effective amount of a [compound accord-
ing to claim 1] benzamide compound represented by formula

(1): 50

(1)

35

R

YA 3

‘ H 55
F ﬁfN\‘)\
¢ \/

wherein A is an optionally substituted phenyl group or an
optionally substituted heterocyclic group wherein the
substituent(s) for the phenyl group or the heterocyclic
group is (are) 1 to 4 substituents selected from the
group consisting of a halogen atom, a hydroxy! group, 65
an amino group, a nitro group, a cvano group, an alkyl
group having 1 to 4 carbons, an alkoxy group having

A— X —Q—(CH),

60
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[ to 4 carbons, an aminoalky! group having 1 to 4
carbons, an alkyvlamino group having 1 to 4 carbons,
an acyl group having 1 to 4 carbons, an acyvlamino
group having 1 to 4 carbons, an alkyithio group having
[ to 4 carbons, a perfluoroalkyl group having 1 to 4
carbons, a perfluoroalkyloxy group having 1 to 4
carbons, a carboxyl group, an alkoxycarbonyl group
having 1 to 4 carbons, a phenyl group and a hetero-
cyclic group;

X is a bond or a moiety having a structure selected from
those illustrated in formula (2):

2)
——(CHye— , ——(CHy)g—O0—(CHy)e——

R4

——(CH)g— N—(CHy)e—
——(CHy)g—S—(CH)e—"
0,
|

——(CH)g—C —(CH»)m— -
R5 O

——(CH)g— N —C —(CH)m— -
O RS
||

——(CH>)g— C— N— (CH)m—

wherein e is an integer of 1 to 4, g and m are indepen-
dently an integer of O to 4; R” is a hydrogen atom or an
optionally substituted alkyl group having 1 to 4
carbons, or the acyl group vepresented by formula (3)

(3)
d,

—(C— RO

wherein R® is an optionally substituted allkyl group
having I to 4 carbons, a perfluoroalkyl group having I
to 4 carbons, a phenyl group ov a heterocyclic group;
R° is a hvdrogen atom or an optionally substituted alky!
group having 1 to 4 carbons;

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

( is a moiety having a structure selected from those
illustrated in formula (4)

(4)
O R7 R7 ©
(. |l
C—N— —N—C
O R7 R7 ©
] |l
O0—(C—N— —N—C—0
R7 O RS S R7
. .
—N—(C—N— —(—N—
R7 S S R7
|l (.
N—C —O0—C—N
R7 S R7 S RS
|l ]
—N—C—0— —N—(C—N—

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

R" and R® are independently a hydrogen atom, a halogen
atom, a hydroxyl group, an amino group, an alkyl
group having 1 to 4 carbons, an alkoxy group having
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[ to 4 carbons, an aminoalkyl group having 1 to 4
carbons, an alkyvlamino group having 1 to 4 carbouns,
an acyl group having 1 to 4 carbons, an acylamino
group having I to 4 carbons, an alkyithio group having
[ to 4 carbons, a perfluoroalkyl group having 1 to 4
carbons, a perfluoroalkyloxy group having 1 to 4
carbons, a carboxyl group or an alkoxycarbony! group
having 1 to 4 carbons;
R® is an amino group;
or a pharmaceutically acceptable salt thereof, and
ii. a pharmaceutically acceptable carrier or excipient.
32. The composition of claim 31, which 1s a pharmaceu-
tically acceptable formulation selected from the group con-
sisting of a tablet, pill, powder, solution, suspension,
emulsion, granule, capsule, injectable solution or

suspension, and suppository.
33. A benzamide compound of formula (9)

(9)

|
CH

AN xO/’C\ CH;

-~
NH»

ante

34. A pharmaceutical composition which comprises a
pharmaceutically effective amount of a benzamide com-
pound according to claim 33 and a pharmaceutically
acceptable carrier orv excipient.

35. A pharmaceutical composition which comprises a
pharmaceutically effective amount of a benzamide com-
pound or pharmaceutically acceptable salt thereof accord-
ing to claim 24, and a pharmaceutically acceptable carrier
or excipient.

36. A benzamide compound of formula (10)
(10)

9, C
— ~ o
crl

CH
NH,

T
2

37. A pharmaceutical composition which comprises a
pharmaceutically effective amount of a benzamide com-
pound according to claim 36, and a pharmaceutically
acceptable carrier or excipient.

38. A pharmaceutical composition which comprises a
pharmaceutically effective amount of a benzamide com-
pound or pharmaceutically acceptable salt thereof accord-
ing to claim 25, and a pharmaceutically acceptable carrier
or excipient.
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39. A benzamide compound of formula (11)

(11)

O
H |
AN N\C./C\N
| H
> O
N C

_CH,

NH,

2

40. A pharmaceutical composition which comprises a
pharmaceutically effective amount of a benzamide com-
pound according to claim 39, and a pharmaceutically
acceptable carrvier or excipient.

41. A pharmaceutical composition which comprises a
pharmaceutically effective amount of a benzamide com-
pound or pharmaceutically acceptable salt theveof accord-

ing to claim 26, and a pharmaceutically acceptable carrier
or excipient.

42. A pharmaceutical composition which comprises a
pharmaceutically effective amount of a benzamide com-

pound of formula (12)

(12)
CH CH g
\/ 2*-..,_0./ ZMC#"’ \‘ \ NH,
| i
- & N
N/ = ﬁ’f \‘ X
0, /

and a pharmaceutically acceptable carvier or excipient.

43. A pharmaceutical composition which comprises a
pharmaceutically effective amount of a benzamide com-
pound represented by formula (12)

(12)
CH CH g
X ‘?'\.O/ ZRC/ \‘/\ NEH,
| i
O N.
¢ F

or a pharmaceutically acceptable salt thereof and a phar-
maceutically acceptable carvier or excipient.
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