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DESCRIPTION

BENZAMIDE DERIVATIVES AND THEIR USE AS VASOPRESSIN ANTAGONISTS

TECENICAL FIELD

This invention relates to new benzamide derivatives and
pharmaceutically acceptable salts thereof which are useful as
a medicament.

BACKGROUND ART

Some benzamide derivatives have been known as
vasopressin antagonist, for example, in PCT International
Publication Nos. WO 91/05549 and WO 95/29152, and EP
Application Publication No; 0620216.

DISCLOSURE OF INVENTION

This invention relates to new benzamide derivatives amd
pharmaceutically acceptable salts thereof. '

More particularly, it relates to new benzamide
derivatives and pharmaceutically acceptable salts thereof
which possess activities as vasopressin antagonistic
activity, vasodilating activity, hypotensive activity,
activity for inhibiting saccharide release in liver, activity
for inhibiting growth of mesangium cells, water diuretic
activity, platelet agglutination inhibitory activity,
oxytocin antagonistic activity and the like, to a
pharmaceutical composition comprising the same and to a
method for the treatment and/or prevention of hypertension,
heart failure, renal insufficiency, edema, ascites,
vasopressin parasecretion syndrome, hepatocirrhosis,
hyponatremia, hypokalemia, diabetic, circulation disorder,
cerebrovascular disease (e.g. cerebral edema, cerebral
infarction, etc.), Meniere's syndrome (e.g. Meniere's
disease, etc.), motion sickness and the like in human beings
or animals.
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One object of this invention is to provide new and
useful benzamide derivatives which possess aforesaid
activities. . .

Another object of this invention is to provide processes
for the preparation of said benzamide derivatives and salts
thereof.

A further object of this invention is to provide a
pharmaceutical composition comprising, as an-active .
ingredient, said benzamide derivatives and pharmaceutiéally
acceptable salts thereof. '

Still further object of this invention is to provide a
therapeutical method for the treatment and/or prevention of
aforesaid diseases in human beings or animals, using said

benzamide derivatives and pharmaceutically acceptable salts
thereof.

The object benzamide derivatives of this invention are

new and can be represented by the following géneral formula
(1) :
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wherein

Rl is aryl, cyclo(lower)alkyl or a heterocyclic group,
each of which may be substituted with substituent(s)
selected from the group consisting of halogen:;

5 hydroxy; nitro; amino; acyl;.substituted acyl:

acyl (lower)alkylsulfinyl; acyl{(lower)alkylsulfonyl:
acyloxy; lower alkylamino (lower)alkylcarbamoyloxy:
aryl; cyano; a heterocyclic group;
lower alkenyl optionally substituted with acyl,

10 substituted acyl, aryl or acyl-substituted'éryl;
lower alkynyl optionally substituted with amino,
acylamino or substituted acylamino;
lower alkyl optionally substituted with halogen,
aminé, lower alkylamino, acylamino, substituted

15 acylamino, hydroxy, acyloxy, acyl{lower)alkanoyloxy,

" acyl, substituted acyl, acyl{lower)alkoxyimino, aryl
or acyl-substituted aryl:;
lower alkylthio optionally substituted with acyl or
substituted acyl;

20 alkoxy optionally substituted with aryl, substituted
aryl, hydroxy, acyloxy, amino, lower alkylamino,
protected amino, a heterocyclic group, acyl-
substituted pyridyi, substituted acyl-substituted
pyridyl, halogen, acyl(lower)alkylamino, N-protected-

25 acyl (lower)alkylamino, N-acyl (lower)alkyl-N-lower
alkylamino, acyl, substituted acyl, acylamino,
substituted acylamino, lower ’
alkylhydrazinocarbonylamino, hydroxyimino,
acyl (lower)alkoxyimino, substituted

30 acyl (lower)alkoxyimino, acyl{lower)alkoxy, guanidino
or N-protectéd guanidino: and
lower alkenyloxy optionally substituted with acyl or
substituted acyl:;

R? is hydrogen; lower alkyl optionally substituted with

35 hydroxy, aryl or acyl; or cyclo(lower)alkyl:;
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R3 is hydrogen; halogen; hydroxy:; acyloxy; substituted

acyloxy; lower alkyl optionally substituted with
hydroxy or lower alkoxy; lower alkoxy optionally

substituted with aryl, amino, protected amino, acyl,

hydroxy, cyano or lower alkylthio; nitro; amino;
acyl; substituted acyl; or cyclo(lower)alkyloxy:;

R? is hydroxy; halogen; nitro; amino:; protected amino;

lower alkylamino; acyloxy; amino(lower)alkylamino;
N-protected amino(lower)alkylamino;

lower alkoxy optionally substituted with Hydroxy,
aryl, substituted aryl, acyl, substituted acyl,
amiho, lower alkylamino, acylamino, substituted
acylamino, protected amino, a heterocyclic group ox
guanidino; lower alkylthio optionally substituted
with acyl, substituted acyl, amino, lower alkylamino,
acylamino, substituted acylamino, protected amino, a
heterocyclic group, hydroxy, lower alkylsulfonyloxy,
arylsulfonyloxy, ar({lower)alkoxy or substituted

ar (lower)alkoxy; lower alkyl substituted with acyl,
substituted acyl, amino, lower alkylamino, acylamino,
substituted acylamino, protected amino, a
heterocyclic group, hydroxy, lower alkylsulfonyloxy
or arylsulfonyloxy; lower alkenyl optionally
substituted with acyl; lower alkynyl optionally
substituted with hydroxy, amino, protected amino,
lower alkylsulfonyloxy or arylsulfonyloxy;

amino (lower)alkylsulfonyl; N-protected
amino(lower)alkylsulfonyl; lower alkylaminosulfonyl;
a heterocyclicsulfonyl; amino{lower)alkylsulfinyl;
N-protected amino(lower)alkylsulfinyl; piperidyloxy:
or N-protected piperidyloxy;

RS is hydrogen, lower alkyl, lower alkoxy or halogen;
A is a single bond, O or NH;

35 E 1is lower alkylene, lower alkenylene, -E-, -ﬂ-, or

o
O= {o]
R o bR 1]
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a group of the formumla :

-G-J-
6

in which G is lower alkylene and J is O or _I_

(wherein RE is hydrogen or N-protective group):
X 4is —-CH=CH-, -CH=N- or S; and
Y is CH or N;
10 and pharmaceutically acceptable salts thereof.

The object compound (I) for its salt can be prepared
by the processes as illustrated in the following reaction

schemes.
15 .
Process 1
1 2
5
o ) R
l NH2 + HOEa‘@R4
rI X et
25
(II) (III)
or its salt or its reactive derivative
.at the carboxy group
or the sulfo group,
or a salt therecof
30
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Brocess 6
R W
5 % E§ amidation é-} E ré
{Ic) (Th)
or its reactive derivative " or its salt
at the carboxy group
or a salt thereof
10
Process 7
15
1 2 1 2
R R R
\N/ \N/R
5 5
) o R . o R
4 _amidation 4
l A~ Rb e l A~ Re
4 Y X
R R
20 (Ie) {Ii)
or its reactive derxivative or its salt
at the carboxy group
or a salt therect
25
Brocess 8
30
%} ‘r‘é debenzylation
(I3) {Ik)
or its salt
35 :

or its salt
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Process 9
A e
5 RS (vi) RS
or its salt
| fa-e- R, — | ¥ fa- RE
X ’ d X &
3 b 4
R
R {Ika) (X
or its salt or its salt
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or its salt
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L
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Process 12
1 2 1
Ry LR R
5 RS
:eduction
A‘ NHZ
Y
{Io) {(Ip)
or its salt or its salt
10
2199255_13
15
RY__r? R} 2
N~ Sy~
5 5
R R
o deacylation o
T~ Ta- R — 7 [~ Ja- H
(Iq) (Iz)
or :.t:s salt or its salt
25
EIQSEEHi;Li
1 2
30 R\N _R
!
5 . ]
o R o R
H + zz-gb 4 ——— I -Eb-@RQ
3% Y?
R
(Vi) (VIII) : (1Is)
35 cr its salt

or its salt

or its salt
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Process 24
1 2 ' 1 2
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s ' 5
| A—E—E§< RS - | A—a-gag
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R Y | R
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or its salt or its salt
10
Process 25
15
1 2 1 2
R\N/R R\N/R
o RS RS
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- X Y,
20 R3 Y 3
{(I-6) (I-10)
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- Process 26
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R
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)
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R°X Y &3 it
(II) (XXII) (I-11)
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Process 27
R1
z6-r3 .
° Eé (XIII)
————————
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or its salt
Brocess 28
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o RO
, P acylation
A‘EFEE Ejlk ——
X
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(I-14)

or its salt

(I-16a)
or its salt
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Erocess 30
1 2
RE\N/B
5 R®
i AFE4ET?§;R4 —_—
X r
R ¥
{X-16)
or its salt
10
Brocess 31
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1 2
RS
A~ 1 __R4
" “Ej
20 R3 Y
(I~-19)
or its reactive derivative
at the carboxy group
or a salt thereof
25
RBrocess 32
2
30 N
RS
reduction
| * 4a-e-d ;;-34 —_—
g3 ¥ ¥
(X-21)
or its salt
35
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Brocess 33
1 2 1 2
S 5 5
o R R
A—LGRA —_— | A-L@R‘
X
R? 1-22) Y RY (1-23) *
or its salt . or its salt
10
Brocess 34
15
1 2 1 2
N _ Ryt
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] A—ﬁ-@!{q —_ | j—A-D—@Rq
(I-24) (I-25)
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25
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30 R Ny R R Sy R
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Process 36
R 2 1 2
o . RN
5 N/R elimination of lf)
RS the N-protective RS
o group
! A- f R4 —— A= | R‘
% o
gV X Y R3 ¥ .
(I-28) {I-29)
or its salt or its salt
10
15 Process 37
1 2 1 2
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25
Process 38
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3 Y r3 Y
R (1-4) ¢ {T-3a)
or its reactive derivative ox its salt
35 at the carboxy group
OXr a salt thereof

1 ﬂ'

3
..."’
-
amm
.
4

. : . : .t oy N
°, ¥ -"'.‘o I 'y TP 1) erem gy -'..nli-wiil.
giak 315101 it i RS ARiARED LT & iR

S i 5 b 1




WO 96/41795 | PCT/IP96/01533

10

15

20

25

30

35

- 19 =
Brocess 39

1 2 _ 1 2
Rt Ryt

| R R

| APB{Z:jLR4 —_— I Ar&{zzéln‘
X X

R r-q (a2
or its reactive derivative or its salt

at the carboxy group
or a salt thereof

wherein
Rl, R?, R3, R4, Rs, A, E, X and Y are each as defined above,

(o] 0

Ez is -!- or -ﬂ-:

R% is aryl, haloaryl, cyclo(lower)alkyl or a heterocyclic
group, each of which is substituted with esterified
‘carboxy; lower alkenyl substituted with esterified
carboxy or esterified carboxy-substituted aryl:;
lower alkyl substituted with esterified carboxy,
esterified carboxy(lower)alkanoyloxy or esterified
carboxy(lower)alkoxyimino; ’
lower alkylthio substifuted with esterified carboxy;
alkoxy substituted with esterified carboxy-substituted
aryl, esterified carboxy-substituted pyridyl, esterified
carboxy (lower) alkylamino, N-protected-esterified
carboxy(lower)alkylamino, N-esterified
carboxy (lower)alkyl-N-lower alkylamino, esterified
carboxy or esterified carboxy(lower)alkoxyimino; or
lower alkenyloxy substituted with esterified carboxy;
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R% is aryl, haloaryl, cyclo(lower)alkyl or

S

P

Q

a heterocyclic group, each of which is substituted
with carboxy; lower alkenyl substituted with carboxy
or carboxy-substituted aryl;

lower alkyl substituted with carboxy, carboxy(lower)-
alkanoyloxy or carboxy({lower)alkoxyimino;

lower alkylthio substituted with carboxy:

alkoxy substituted with carboxy-substituted aryl,
carboxy-substituted pyridyl, carboxy(lower)-~
alkylamino, N-protected-carboxy(1ower}alkylamino,
N-carboxy{lower)alkyl-N-lower alkylamino, carboxy or
carboxy (lower)alkoxyimino; or lower alkenyloxy
substituted with carboxy;

is lower alkoxy substituted with esterified carboxy;

Jower alkylthio substituted with esterified carboxy:
lower alkyl substituted with esterified carboxy; or
lower alkenyl substituted with esterified carboxy;

is lower alkoxy substituted with carboxy:; lower

alkylthio substituted with carboxy; lower alkyl
substituted with carboxy; or lower alkenyl
substituted with carboxy;

is protected amino; N-protected piperidyloxy;

N-protected amino{lower)alkylamino;

lower alkoxy substituted with protected amino:;
lower alkylthio substituted with protected amino;
lower alkyl substituted with protected amino;
lower alkynyl substituted with protected amino; or
N-protectéd amino(loweifalkylsulfonyl:

Rg is amino; piperidyloxy; amino(lower)alkylamino;

lower alkoxy substituted with amino; lower alkylthio
substituted with amino; lower alkyl substituted with
amino; lower alkynyl substituted with amino;

or amino(lower)alkylsulfonyl;

Ré is aryl, haloaryl, cyclo(lower)alkyl or a heterocyclic

group, each of which is substituted with substituted

ﬁiQHﬁiHmﬁiﬁﬁiﬁi

..i? i

=
=
L=
=
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or unsubstituted N-containing heterocycliccarbonyl;
carbamoyl; substituted or unsubstituted lower
alkylcarbamoyl; lower alkenyl substituted with
substituted or unsubstituted N-containing
heterocycliccarbonyl, carbamoyl, substituted or
unsubstituted lower alkylcarbamoyl or N-containing
heterocycliccarbonyl-substituted aryl;

lower alkyl sﬁbstitﬁted with substituted or
unsubstituted N-containing heterocycliccarbonyl,
carbamoyl, substituted or unsubstituted lower
alkylcarbamoyl, substituted or unsubstituted
N-containing heterocycliccarbonyl(iower)alkanoyloxy,
carbamoyl(1ower)alkanoyloxy,'substituted or
unsubstituted lower alkylcarbamoyl (lower)alkanoyloxy,
substituted or unsubstituted N-containing
hetérpcycliccarbonyl(lower)alkoxyimino, carbamoyl-
(lower)alkoxyimino or substituted or unsubstituted
lower alkylcarbamoyl (lower)alkoxyimino;

lower alkylthio substituted with substituted or
unsubstituted N-containing heterocycliccarbonyl,
carbamoyl or substituted or unsubstituted lower
alkylcarbamoyl; alkoxy substituted with substituted
or unsubstituted N-containing heterocycliccarbonyl-
substituted aryl, carbamoyl-substituted aryl,
substituted or unsubstituted lower alkylcarbamoyl-
substituted aryl, substituted or unsubstituted
N-containing heterocycliccarbonyl-substituted
pyridyl, carbamoyl-substituted pyridyl, substituted
or unsubstituted lower alkylcarbamoyl-substituted
pyridyl, substituted or unsubstituted
N-containing heterocycliccarbonyl (lower)alkylamino,
carbamoyl {lower)alkylamino, substituted or
unsubstituted lower alkylcarbamoyl {lower)alkylamino,
N-protected- (substituted or unsubstituted
N-containing heterocyclic)carbonyl (lower)alkylamino,
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N-protected~carbamoyl (lower)alkylamino, N-protected
substituted or unsubstituted lower alkylcarbamoyl-
(lower)alkylamino, N-(substituted or unsubstituted
N-containing heterocyclic)carbonyl (lower)alkyl~N-
lower alkylamino, N-carbamoyl (lower}alkyl-N-lower
alkylamino, substituted or unsubstituted N-lower
alkylcarbamoyl~-N-lower alkylamino, substituted or
unsubstituted N-containing heterocycliccarbonyi,
carbamoyl, aminocarbamoyl, pyridylcarbamoyl,
N-(lower alkyl)piperazinylcarbonyl, _
substituted or unsubstituted lower alkylcarbamoyl,
substituted or unsubstituted N-containing
heterocycliccarbonyl {(lower)alkoxyimino,

carbamoyl {lower)alkoxyimino or substituted or
unsubstituted lower alkylcarbamoyl{lower)alkoxyimino;
or lower alkenyloxy substituted with substituted or
unsubstituted N-containing heterocycliccarbonyl, |

carbamoyl or substituted or unsubstituted lower
alkylcarbamoyl:

Rg is lower alkoxy, lower alkylthio, lower alkyl or lower

alkenyl, each of which is substituted with
substituted or unsubstituted N-containing

heterocycliccarbonyl, carbamoyl, or substituted or
unsubstituted lower alkylcarbamoyl;

R% is methoxy substituted with aryl or substituted aryl;

RS

or lower alkylthio which is substituted with methoxy
substituted with aryl or substituted aryl;

g is hydroxy:.or lower alk&ithio substituted with hydroxy;
R

a 1s hydroxy;

R’ is lower alkyl substituted with hydroxy, aryl,

substituted aryl, acyl, amino, lower alkylamino,
acvlamino, protected amino or a heterocyclic group;
or N-protected piperidyl:;

21l is hydroxy:; or acid residue;
Rﬁ is lower alkoxy substituted with hydroxy, aryl,

iﬁﬁﬁi!ﬁhﬂﬂ‘mﬁ!—J

]
i
i
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1
|
a
1
1
1




10

15

20

25

30

35

WO 96/41795 PCT/JP96/01533

- 23 -

substituted aryl, acyl, amino, lower alkylamino,
acylamino, protected amino. or a heterocyclic group;
or N-protected piperidyloxy;

Réa is lower alkoxy substituted with amino; lower
alkylthio substituted with amino; or lower alkyl
substituted with amino;

Rﬁ is lower alkoxy substituted with acylamino or
substituted acylamino; lower alkylthio substituted
with acylamino or substituted acylamino; or lower
alkyl substituted with acylamino or substituted
acylamino;

Réb is amino; lower alkoxy substituted with amino; lower
alkylthio substituted with amino; or lower alkyl
substituted with amino;

Rg i§ lower alkoxy substituted with lower alkylamino;
lower alkylthio substituted with lower alkylamino;
lower alkyl substituted with lower alkylamino;
lower alkylamino; or N-protected
amino (lower)alkylamino;

Rﬁ is acyloxy:

22 is acid residue;

Ep is lower alkylene;

Rf.is lower alkylthio substituted with amino or protected
amino;

Rﬁ is lower alkylsulfinyl substituted with amino or
protected amino, or lower alkylsulfonyl substituted
with amino or protected amino;

E. is lower alkenylene;

Ré is aryl which is substituted with methoxy substituted
with aryl or substituted aryl;

Ré is aryl which is substituted with hydroxy;

23 is hydroxy; or acid residue;

R® is lower alkyl optionally substituted with acyl,
acylamino, protected amino, aryl, substituted aryl,
acyl-substituted pyridyl or N-protected guanidino;
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R} is é:yl which is substituted with lower alkoxy
optionally substituted with acyl, acylamino,
protected amino, aryl, substituted aryl, acyl-
substituted pyridyl or N-protected guanidino;

Rg is methoxy substituted with aryl; acyloxy:; or
substituted acyloxy:

z4 is acid residue;

is lower alkyl optionally substituted with esterified
carboxy:; ' '

R} is lower alkoxy optionally substituted with esterified
carboxy;

¢ 1s lower alkoxy substituted with esterified carboxy;

Rg is lower alkoxy substituted with carboiy:

Rﬁ is halogen;

o is lower alkynyl optionally substituted with hydroxy,

amino, protected amino, lower alkylsulfonyloxy or
arylsulfonyloxy:

I

is lower alkylthio, lower alkyl or lower alkynyl, each
of which is substituted with hydroxy;
2% is halogen:

RO is lower alkylsulfonyl or arylsulfonyl;

Ré is lower alkylthio, lower alkyl or lower alkynyl, each
of which is substituted with lower alkylsulfonyloxy
or arylsulfonyloxy;

is lower alkylthio, lower alkyl or lower alkynyl, each
of which is substituted with phthalimido;

is lower alkyl optionally substituted with hydroxy,
amino, prétected amino, lower alkylsulfonyloxy or
arylsulfonyloxy;

E5 is a single bond or lower alkylene;
28 is acid residue;

R% is lower alkyl optionally substituted with aryl or

acyl;

b
o0nd

&

is aryl which is substituted with lower alkoxy
substituted with amino;
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is substituted with lower alkoxy

with acylamino or substituted acylamino;
is substituted with lower alkoxy

with oxopiperidylcarbonyl;

is substituted with lower alkoxy

with hydroxypiperidylcarbonyl;

is substituted with lower alkoxy

with formyl or oxopiperidylcarbonyl;.

is aryl which is substituted with lower alkoxy

substituted

with aminopiperidylcarbonyl or N-lower

alkylpiperazinyl;

is aryl which
substituted
is aryl which
substituted

is substituted with lower alkoxy
with carboxy:;

is substituted with lower alkoxy
with lower alkylamino{lower)-

'alkoxycarbonyl;

-is aryl which

substituted
is aryl which
‘substituted
is aryl which
substituted
is aryl which
substituted
is aryl which
substituted

is substituted with lower alkoxy
with esterified carboxy:

is substituted with lower alkoxy
with hydroxy;

is substituted with lower alkoxy
with formyl;

is substituted with lower alkoxy
with cyano-substituted aryl:;

is substituted with lower alkoxy
with tetrazolyl-substituted aryl;

is lower alkoxy substituted with amino;
is lower alkoxy substituted with guanidino;

is aryl which
substituted

is substituted with lower alkoxy
with protected amiro, N-protected

amino{lower)alkanovlanino, N~protected
piperazinylcarbonyl or N-protected guanidino;

is aryl which
substituted

is substituted with lower alkoxy
with amino, amino{lower)alkanoylamino,

piperazinylcarbonyl or guanidino;



10

15

20

25

30

35

WO 96/41795 PCT/JP96/01533

-26..
R% is aryl which is substituted with lower alkoxy
substituted with phenoxycarbonylamino;

is aryl which is substituted with lower alkoxy
substituted with N-lower

alkylpiperazinylcarbonylamino,

dimethylaminopiperidylcarbonylamino, carbamoylamino
or dimethylcarbamoylamino; and

Rg is lower alkoxy which is substituted with carbamoyl
optionally substituted with lower alkyl.

P

In the above and subsequent description of the
present specification, suitable examples of the various
definitions to be included within the scope of the
invention are explained in detail in the following.

The term "lower" is intended to mean a group having 1
to 6 carbon atom(s), unless otherwise provided.

The "higher" is intended to mean 7 to 20 carbon
atoms, unless otherwise provided.

The lower moiety in the terms "cyclo(lower)alkyl" and
"cyclo (lower)alkyloxy”" is intended to'mean a group having
3 to 6 carbon atoms.

The lower moiety in the terms "lower alkenyl”, "lower
alkenyloxy™ and "lower alkynyl" is intended to mean a
group having 2 to 6 carbon atoms.

The term "alkoxy" may included lower alkoxy and
higher alkoxy. .

Suitable 5lower alkoxfh and lower alkoxy moiety in .
the terms ®"acyl (lower)alkoxy", "acyl (lower)alkoxyimino",
"esterified carboxy(lower)alkoxyimino",
"carboxy(lower)alkoxyimino", “N-containiné'
heterocycliccarbonyl {lower)alkoxyimino®,
"carbamoyl (lower) alkoxyimino®, "“lower alkylcarbamoyl-
(lower)alkoxyimino”, "lower alkoxycarbonyl" and
"ar (lower)alkoxy"” may be straight or branched Cy-Cg
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alkoxy such as methoxy, ethoxy, propoxy, isopropoxy,
rethylpropoxy, butoxy, isobutoxy, tert-butoxy, pentyloxy,
hexyloxy or the like. '
Suitable "higher alkoxy" may be straight or branched
Cq-Cop alkoxy such as heptyloxy, octyloxy, nonyloxy,
decyloxy, undecyloxy, dodecyloxy, tridecyloxy,
terradecyloxy, pentadecyloxy, hexadecyloxy, heptadecyloxy,

octadecyloxy, nonadecyloxy, eicosyloxy, methylheptyloxy,

methyloctyloxy, methylnonyloxy, methyldecyloxy,

ethylheptyloxy, ethyloctyloxy, ethylnonyloxy, ethyldecyloxy

or the like, in which preferable one is heptyloxy.
Suitable "lower alkyl” and lower alkyl moiety in the
terms "acyl(lower}alkylsulfinyl", "acyl (lower)alkyl-
sulfonyl”, "lower alkylamino(lower)alkylcarbamoyloxy",
"acyl {(lower)alkylamino®, "N-protected-acyl (lower)-
alkvlamino", "N-acyl (lower)alkyl-N-lower alkylamino",
"lower alkylhydrazinocarbonylamino”, "esterified
carboxy(lower)alkylamino”™, "N-protected-esterified
carboxy{lower)alkylamino”, "N-esterified
carboxy(lower)alkyl-N-lower alkylamino",
"carboxy(lower)alkylamino”, "N-protected-carboxy(lower)-
alkylamino”, "N-carboxy(lower}alkyl-N-lower alkylamino”,
"lower alkylcarbamoyl”, "lower
alkylcarbamoyl(lowér)alkanoyloxy", "lower
alkylcarbamoyl {(lower)alkoxyimino", "lower alkylthio",
"N-protected- (substituted or unsubstituted N-containing
heterocyclic)carbonyl (lower)alkylamino”, "N-protected-
carbamoyl (lower)alkylamino®, "N-protected-substituted or
unsubstituted lower alkylcarbamoyl(lower)alkylamino”,
"N- (substituted or unsubstituted N-containing
heterocyclic)carbonyl (lower)alkyl-N-lower ‘alkylamino”,
"N-carbamoyl (lower) alkyl-N-lower alkylamino®, "N-lower
alkylcarbamoyl-N-lower alkylamino”, "lower alkylcarbamoyl-
(lower)alkoxyimine”, "l-hydroxy(lower)alkyl"”, "l-{(lower

‘alkyl)amino{lower)alkyl", "mono(lower)alkylamino",
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"acyl (lower)alkyl”, "di(lower)alkylamino”, "lower
alkylsulfinyl®, "lower alkylsulfonyl", "lower alkylamino™,
"amino (lower)alkylamino™, "N-protected

amino (lower)alkylamino”, "lower alkylsulfonyloxy",
Pamino(lower}alkylsulfonyl”, "N-protected

amino {lower)alkylsulfonyl", "lower alkylaminosulfonyl",
"amino (lower)alkylsulfinyl" and "N-protected

amino ({lower) alkylsulfinyl™ may be straight or branched
C1-Cg alkyl such as methyl, ethyl, propyl, isopropyl,
butyl, isobutyl, tert-butyl, pentyl, ethylpropyl, hexyl or
the like. '

Suitable "cyclo({lower)alkyl®" and cyclo(lower)alkyl
moiety in the term "cyclo(lower)alkyloxy" may be
cyclo{C3-Cglalkyl such as cyclopropyl, cyclobutyl,
cyclopentyl or cyclohexyl, in which preferable one is
cyclopentyl or cyclohexyl.

Suitable "lower alkenyl"™ and lower alkenyl moiety in
the term "lower alkenyloxy" may be straight and branched
C2-Cg alkenyl such as ethenyl, propenyl, pentenyl,
isopropenyl, butenyl, hexenyl or the like, in which
preferable one is ethenyl, propenyl, pentenyl or hexényl.

Suitable "lower alkynyl" may be straight and branched
Co-Cg alkynyl such as ethynyl, propargyl, butynyl or the
like, in which preferable one is butynyl.

Suitable "aryl" and aryl moiety in the terms
"haloaryl™, "arylsulfonyl", "acyl-substituted aryl®,
"ar(lower)alkoxy", "substituted ar(lower)alkoxy" and
“arylsulfonyldky“ may be pﬁényl, naphthyl, phenyl
substituted with lower alkyl [e.g. tolyl, xylyl, mesityl,
cumenyl, di(tert-butyl)phenyl, etc.] and the like, in
which preferable one is phenyl, tolyl or xylyl.

Suitable "substituted aryl™ may be aryl substituted
with suitable substituent(s) such as acyl, substituted
acyl, N-protected piperazinylsulfonyl,
plperazlnylsulfonyl, N-lower alkylplperazlnylsulfonyl,

+ kit 1 iM
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hydrox&(lower)alkyl, a heterocyclic(lower)alkyl, halogen,
nitro, amino, lower alkylamino, a heterocyclic group [e.g.
thiazolyl, oxazolyl, tetrazolyl, oxazolinyl, pyridyl,
pyrimidinyl, pyrrolyl optionally substituted with lower
alkyl and cyano, etc.], cyano, lower alkoxy or the like,
in which preferable one for the substituent of alkoxy for
Rl is aryl substituted with

N-methylpiperazinylsulfonyl, N-t-butoxycarbonyl-
piperazinylsulfonyl, piperazinylsulfonyl, carboxy,
esterified carboxy, N-lower alkylpiperazinylcarbonyl,
lower alkanoyl, hydroxy(lower)alkyl, N-lower alkyl-
piperazinyl (lower)alkyl, thiazolyl, oxazolyl, tetrazolyl,
oxazolinyl, pyridyl, pyrimidinyl, pyrrolyl substituted
with lower alkyl and cyano, cyano, lower alkoxy, lower
alkylaminopiperidylcarbonyl, and preferable one for rRY is
aryl substituted with halogen, nitro, amino, lower
alkylamino or lower alkoxy.

Suitable "halogen" and halo moiety in the term
"haloaryl™ may be fluorine, chlorine, bromine and iodine,
in which preferable one is chlorine or bromine.

Suitable "lower alkylamino” and lower alkylamino
moiety in the terms "lower alkyvlamino(lower)-
alkylcarbamoyloxy®, "acyl (lower)alkylamino”, "esterified
carboxy(lower)alkylamino”, "carboxy(lower)alkylamino”,
"N-containing heterocycliccarbonyl (lower)jalkylamino",
Ycarbamoyl (lower)alkylamino"”, "lower alkylcarbamoyl-
{lower)alkylamino” "amino(lower)alkylamino”, "N-protected
amino(lower)élk&lamino", "lower élkylaminosulfonyl" and
"lower alkylaminopiperidylcarbohyl" may be mone or
di{lower alkyl)amino such as methylamino, ethylamino,
propylamino, isopropylamino, butylamino, tert-butylamino,
isgbutylamino, pentylamino, hexylamino, dimethylamino,
diethylamino, dipropylamino, dibutylamino,
diisopropylamino, dipentylamino, dihexylamino,
N-methylethylamino or the like, in which preferable one is
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methylamino, dimethylamino or diethylamino.

Suitable "1l-hydroxy{lower)alkyl" may be 1-hydroxy-
(C1~Cg)alkyl such as hydroxymethyl, l-hydroxyethyl,
1-hydroxypropyl, l-~hydroxybutyl, l-hydroxy-3-methylpropyl
or the like, in which preferable one is hydroxymethyl or
1-hydroxyethyl. |

Svitakle "1-(lower alkyl)amino(lowerjalkyl” may bg o
l-mono or di(C;-Cg alkyl)amino (Cy-Cglalkyl such as
methylaminomethyl, dimethylaminomethyl,
l-methylaminoethyl, 1l-dimethylaminoethyl,
ethylaminomethyl, l-ethylaminoethyl or the like, in whlch
preferable one is methylamlnomethyl, dimethylaminomethyl,
l-methylaminoethyl or l-dimethyvlaminoethyl.

Suitable "heterocyclic group” may be one containing
at least one hetero atom selected from nitrogen, sulfur

and oxygen atom, and may include saturated or unsaturated,

monocyclic or polycyclic heterocyclic group, and
preferable heterocyclic group may be N-cpntaining
heterocyclic group such as unsaturated 3 to 6-membered
heteromonocyclic group containing 1 to 4 nitrogen atoms,
for example, pyrrolyl, pyrrolinyl, imidazolyl, pyrazolyl,
pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl, triazolyl
{e.g. 4B-1,2,4~triazolyl, 1H-1,2,3-triazolyl, 2H-1,2,3~
triazolyl, etc.]l, tetrazolyl [e.g. 1lH-tetrazolyl,
2H~-tetrazolyl, etc.}, etc.;

saturated 3 to 7-membered heteromonocyclic group containing

1 to 4 nitrogen atoms [e.g. pyrrolidinyl, imidazolidinyl,
piveridyl, piperazinyl, homopiperazinyl, etc.];
unsaturated condensed heterocyclic group containing 1 to 5
nitrogen atoms, for example, indolyl, isoindolyl,
indolizinyl, benzimidazolyl, quinolyl, isoquinolyl,
iridazopyridyl, indazolyl, benzotriazolyl, tetrazolo-

pyridazinyl [e.g. tetrazolo[l,S-blpvridazinyl, etc.]}, etc.:

unsaturated 3 to é-membered heteroronocyclic group
containing an oxygen atom, for example, pvranyl, furyl,

”"”HiﬂﬁﬁﬁﬁﬁﬁiﬁﬁﬁiﬁJ
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etc.:

saturated 3 to 6-membered heteromonocyclic group
containing an oxygen atom, for example,
1H-tetrahydropyranyl, tetrahydrofuranyl, etc.:
unsaturated, 3 to 6-membered heteromonocyclic group
containing 1 to 2 sulfur atoms, for example, thienyl, etc.;
unsaturated 3 to 6-membered heteromonocyclic group
containing 1 to 2 oxygen atoms and 1 to 3 nitrogen atoms,
for example, oxazolyl, isoxazolyl, oxadiazolyl [e.g.

1,2, 4-oxadiazolyl, 1,3,4-oxadiazolyl, 1,2,5-oxadiazolyl,
etc.], oxazolinyl [e.g. 2-oxazolinyl, etc.}, etc.;
saturated 3 to 6-membered heteromonocyclic group
containing 1 to 2 oxygen atoms and 1 to 3 nitrogen atoms
(e.g. morpholinyl, etc.]:; | _

unsaturated condensed heterocyclic group containing 1 to 2
oxygen atoms and 1 to 3 nitrogen atoms [e.g.
benzofurazanyl, benzoxazolyl, benzoxadiazolyl, etc.]):;
unsaturated 3 to 6-membered heteromonocyclic group
containing 1 to 2 sulfur atoms and 1 to 3 nitrogen atons,
~for example, thiazolyl, thiadiazolyl {e.g.,
1,2,4~thiadiazolyl, 1,3,4-thiadiazolyl,
1,2,5-thiadiazolyl, etc.], etc.:

saturated 3 to 6-membered heteromonocyclic group
containing 1 to 2 sulfur atoms and 1 to 3 nitrogen atoms
[e.g., thiazolidinyl, etc.]:;

unsaturated condensed heterocyclic group containing 1 to 2
sulfur atoms and 1 to 3 nitrogen atoms [e.g.,
benzothiazolyl, benzothiadiazolyl, etc.]:

unsaturated condensed heterocyclic group containing 1 to 2
oxygen atoms [e.g. benzofuranyl, benzodioxolyl, etc.) and
the like. R

Said "heterocyclic group" may be substituted with

lower alkyl as exemplified above or oxo, in which
preferable one is N-methylpiperazinyl, tetrazolyl,
morphelinyl, pyrrolidinyl, N-methylpiperidyl,
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N-methyvlhomopiperazinyl, 1lH-tetrahydropyranyl, thienyl,
pyridyl, pipoeridyl or oxopiperidyl.

Suitable acyl and acyl moiety in the terms
"acyl {lower)alkylsulfinyl”, "acyl (lower)alkylsulfonyl”,
"acyloxy"™, "acylamino®, ®"acyl (lower)alkanoyloxy®,

"acyl (lower)alkoxyimino”, "acyl (lower}alkylamino®, "N~
protected-acyl (lower)alkylamino”, "N-acyl{lower)alkyl-N-.
lowér alkylamino"” and "acyl (lower)alkoxy" may be carboxy,
esterified carboxy, carbamoyl, lower alkylcarbamoyl, lower
alkanoyl, aroyl, a heterocycliccarbonyl and the like.

The esterified carboxy may be substituted or
unsubstituted lower alkoxycarbonyl (e.g. methoxycarbonyl,
ethoxycarbonyl, propoxycarbonyl, butoxycarbonyl, '
tert-butoxycarbonyl, hexyloxycarbonyl,

- 2-iodoethoxycarbonyl, 2,2,2-trichloroethoxycarbonyl,

dimethylaminopropoxycarbonyl, dimethylaminoethoxycarbonyl,
etc.], substituted or unsubstituted aryloxycarbonyl [e.g.
phenoxycarbonyl, 4-nitrophenoxycarbonyl,
2-naphthyloxycarbonyl, etc.), substituted or unsubstituted
ar (lower)alkoxycarbonyl [e.g. benzyloxycarbonyl,
vhenethyloxycarbonyl, benzhydryloxycarbonyl,
4-nitrobenzyloxycarbonyl, 3-methoxy-4-nitrobenzyloxy-
carbonyl, etc.), N~containing heterocyclicoxycarbonyl
{e.g. N~methylpiperidyloxycarbonyl, etc.} and the like, in
which preferable one is lower alkoxycarbonyl,
N-methylpiperidyloxycarbonyl, dimethylaminopropoxycarbonyl
or dimethylaminoethoxycarbonyl.

The lower alkylcarbamoyl may be mono or di(lower
alkyl)carbamoyl such as methylcarbamoyl, ethylcarbamoyl,
propylcarbamoyl, dimethylcarbamoyl, diethylcarbamoyl,
N-methyl-N-ethylcarbamoyl or the like.

The lower alkanoyl may be substituted or
unsubstituted C1-Cg alkanoyl such as formyl, acetyl,
propionyl, butyryl, iscbutyryl, valeryl, isovaleryl,
pivaloyl, hexanoyl, trifluorocacetyl or the like, in which
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preferable one is formyl, acetyl or butyryl.

The aroyl may be benzoyl, naphthoyl, toluoyl,

di (tert-butyl)benzoyl and the like, in which preferable
one is benzoyl. .

The heterocyclic moiety in the terms "a heterocyclic-
carbonyl®™, "heterocyclicoxycarbonylamino" and
"heterocyclicsulfonyl™ may be one mentioned above as a
heterocyclic group. |

Preferred "a heterocycliccarbonyl" may be
N-containing heterocycliccarbonyl.

The "N-containing heterocycliccarbonyl” may be one
containing at least one nitrogen atom in heterocyclic |
group mentioned above, in which preferable one is
N- (lower alkyl)piperazinylcarbonyl (e.g. N-methyl-
piperazinylcarbonyl, etc.), N-{lower alkyl)-
homopiperazinylcarbonyl (e.g. N-methylhomopiperazinyl-
carbonyl, etc.), piperazinylcarbonyl, pyrrodinylcarbony;}
piperidylcarbonyl, morpholinocarbonyl, lower
alkylpiperidylcarbonyl (e.g. methylpiperidylcarbonyl,
etc.) or oxopiperidylcarbonyl.

Suitable "substituted acyl" may be carbamoyl
substituted with amino, a heterocyclic group [e.g. N-
(lower alkyl)piperazinyl,'pyridyl, etc.], lower
alkylsulfonyl or arylsulfonyl, substituted lower
alkylcarbaméyl [e.g. N-lower alkylamino~N-lower
alkylcarbamoyl, pyridyl (lower)alkylcarbamoyl,
morpholino (lower)alkylcarbamoyl,

' bis[hydroxy({lower)alkyl)carbamoyl,

hydroxy(lower)alkylcarbamoyl,

carbamoyl (lower)alkylcarbamoyl, lower
alkylamino{lower)alkylcarbamoyl, N-lower alkyl~-N-lower
alkylcarbamoyl, etc.]}, substituted

N-containing heterocycliccarbonyl {[e.g. trifluoroacetyl-
piperazinylcarbonyl, pyridylpiperazinylcarbonyl,
hydroxypiperidylcarbonyl, dimethylaminopiperidylcarbonyl,
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diethylaminopiperidylcarbonyl,
carbamoylpyrrolidinylcarbonyl,
dimethylaminopiperazinylcarbonyl, hydroxyethoxyethyl-
piperazinylcarbonyl, pyrrolidinylcarbonylmethyl-
piperazinylcarbonyl, etc.], N-protected-N-containing
heterocycliccarbonyl [e.g. N-t-butoxycarbonylpiperidyl-
carbonyl, N-t-butoxycarbonylpiperazinylcarbonyl, etc.],
N-protected amino(lower)alkanoyl, amino(lower)alkanoyl,
benzyloxybehzoyl, and the like.

"N-Protective group"” in "protected amino" may be
common N-protective group such as substituted or

- unsubstituted lower alkanoyl {[e.g. formyl, acetyl,

propionyl, trifluoroacetyl, etc.}, phthaloyl, lower
élkoxycarbonyl {e.g. tert-butoxycarbonyl, tert-
amyloxycarbonyl, etc.], substituted or unsubstituted
aralkyloxycarbonyl [e.g. benzyloxycarbonyl,
p-nitrobenzyloxycarbonyl, etc.],
9~-fluorenylmethoxycarbonyl, substituted or unsubstituted
arenesulfonyl [e.g. benzenesulfonyl} tosyl, etc.],
nitrophenylsulfenyl, aralkyl [e.g. trityl, benzyl, etc.]
or the like, in which preferable one is phthaloyl, tert-
butoxycarbonyl or 9-fluorenylmethoxycarbonyl.

"N-protective grouph in "N-protected guanidino” may
be common N-protective group such as lower alkoxycarbonyl
[e.g. tert-butoxycarbonyl, etc.] or the like.

Suitable "acid residue" may be halogen [e.g. fluoro,
chloro, bromo, iodo], arenesulfonyloxy [e.g.
benzenesulfonyloxy, tosyloxy, etc.], alkanesulfonyloxy
[e.g. mesyloxy, ethanesulfonyloxy, etc.], and the like, in
which preferable one is halogen.

Suitable "lower alkylsulfonyl” and lower
alkylsulfonyl moiety in the term "lower alkylsulfonyloxy”
may be (Cy-Cglalkylsulfonyl such as methylsulfonyl,
ethylsulfonyl, propylsulfonyl or the like, in which
preferable one is methylsulfonyl. |

:
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Suitable "lower alkylene" may be straight or branched
C3-Cg alkylene such as methylene, ethylene, propylene or
the like, in which preferable one is methylene or
ethylene.

Suitable "lower alkenylene” may be straight or
branched C,~Cg alkenylene such as ethenylene, propenylene
or the like, in which preferable one is ethenylene.

The substituent(s) on aryl for R! may be plural and
in such case the substituents may be the same or
different.

Preferred "aryl" for Rl may be phenyl or phenyl
substituted with lower alkyl.

Preferred "cyclo(lower)alkyl"” for Rl may be
cyclopentyl. '

Preferred "a heterocyclic group" for Rl may be
pyridyl or thienyl.

Preferred compound (I) is one having aryl (more

~ preferably phenyl or phenyl substituted with lower alkyl)

which may be substituted with lower alkoxy optionally
substituted with-aCylamino or acyl for R}, lower alkyl for
Rz, hydrogen, lower alkyl or lower alkoxy for R3, hydroxy,
or lower alkoxy, lower alkylthio or lower alkyl, each of
which may be substituted with hydroxy, aryl, substituted
aryl, acyl, amino, lower alkylamino, acylamino, protected
amino or a heterocyclic group for R4, hydrogen, loger

alkyl, lower alkoxy or halogen for Rs, NH for A, -8- for
E, -CH=CH- for X, and CH for Y. '

More preferred compound .{I} is one having phenyl or
tolyl, each of which is substituted with lower alkoxy
substituted with N-(lower alkyl)piperazinylcarbonyl for
Rl, lower alkyl for RZ, hydrogen, lower alkyl or lower
alkoxy for R3, lower alkoxy gubstituted with amino for R4,
hydrogen for R®, NH for A, -ﬂ- for E, -CH=CH- for X and CH
for Y. '

Most preferred compound (I} is one having tolyl
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which is substituted with lower alkoxy substituted with N-
{(lower alkyl)piperazinylcarbonyl for Rl, lower alkyl for
R2, lower alkoxy for R3, lower alkoxy substituted with

amino for R4, hydrogen for R5, NH for a, _g_ for E,
~CH=CH~ for X and CH for Y.

Suitable pharmaceutically acceptable salts of the
object compound (I) are conventional non-toxic salts and .
include an acid addition salt such as an inorganic acid
addition salt [e.g. hydrochloride, hydrobromide, sulfate,
phosphate, etc.], an organic acid addition salt {e.qg.
formate, aéetate, trifluorcacetate, maleate, tartrate,
methanesulfonate, benzenesulfonate, toluenesulfonate,
etc.], a metal salt such as an alkali metal salt [e.g.
sodiuwm salt, potassium salt, etc.] and an alkaline earth

metal salt [e.g. calcium salt, magnesium salt, etc.) and
the like.

The processes for preparing the object compound (I)
are explained in detail in the following.

Process 1

The object coﬁpound_(Ia) or its salt can be prepared
by reacting a compound (II) or its salt with a compound
(III) or its reactive derivative at the carboxy group or
the sulfo group, or a salt thereof.

Suitable salts of the compounds (Ia) and (II) may be
the same as those exemplified for the compound (I).

Suitable salts of the compound (III) and its reactive
derivative at the carboxy group or the sulfo group may be
base salts as exemplified for the compound (I).

Suitable reactive derivative at the carboxy group or
the sulfo group of the compound ({(IXI) may include an acid
halide, an acid anhydride containing intramolecular,
intermolecular and a mixed ones, an activated amide, an
activated ester, and the like. Suitable examples of the
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reactive derivatives may be an acid chloride; an acid
azide; a mixed acid anhydride with an acid such as
substituted phosphoric acid [e.g. dialkylphosphoric acid,
phenylphosphoric acid, diphenylphosphoric acid,
dibenzylphosphoric acid, halogenated phosphoric acid,
etc.], dialkylphosphorous acid, sulfurous acid,
thicsulfuric acid, sulfuric acid, sulfonic acid [e.é;
methanesulfonic acid, etc.], aliphatic carboxylic acid
fe.g. acetic acid, propionic acid, butyric acid,
isobutyric acid, pivalic acid, pentanoic acid,
isopentanoic acid, 2-ethylbutyric acid, trichloroacetic
acid, etc.] or aromatic carboxylic acid [e.g. benzoic
acid, etc.); a symmetrical acid anhydride; an activated
amide with imidazole, 4-substituted imidazole,
dimethylpyrazole, triazole or tetrazole; or an activated
ester [e.g. cyanomethyl ester, methoxymethyl ester,
dimethyliminomethyl [(CH3)2§=CH-] ester, vinyl ester,
propargyl ester, p~nitrophenyl ester, 2,4-dinitrophenyl
ester, ‘trichlorophenyl ester, pentachlorophenyl ester,
mesylphenyl ester, phenylazophenyl ester, phenyl
thicester, p-nitrophenyl thiocester, p-cresyl thioester,
carboxymethyl thioester, pyranyl ester, pyvridyl ester,
piperidyl ester, B-quinoiyl thioester, etc.] or an ester
with an N-hydroxy compound {e.g.
N, N-dimethylhydroxylamine, l-hvdroxy-2-(1H)-pyridone,
N-hydroxysuccinimide.'N‘hydroxyphthalimide,
l1-hydroxy-1H-benzotriazole, eté.], and the like. These
reactive derivatives can optionally be selected from them
according to the kind of the'compound (III) to be used.
The reaction is usually carried out in a conventional
solvent such as water, alcohol [e.g. methanol, ethanol,
etc.], acetone, dioxane, acetonitrile, chloroform,
methylene chloride, ethylene chloride, tetrahydrofuran,
ethy) acetate, N,N-dimethylformamide, pyridine or any
other organic solvent which does not adversely influence
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the reaction. These conventional solvents may also be
used in a mixture with water.

In this reaction, when the compound (III) is used in
a free acid form or its salt form, the reaction is
preferably carried out in the piesence of a conventional
condensing agent such as N,N'-dicyclohexylcarbodiimide;
N-cyclohexyl-N'-morpholinoethylcarbodiimide; o
N-cyclohexyl-N'-(4-diethylaminocyclohexyl)carbodiimide;
N,N'-diethylcarbodiimide, N,N'-diisopropylcarbodiimide;
N-ethyl-N'~(3-dimethylaninopropyl)carbodiimide;
N,N'-carborylbis-(2-methylimidazole);
pentamethyleneketene-N-cyclohexylimine;
diphenylketene~N-cyclohexylimine; ethoxyacetylene;
l-alkoxy-l-chlorocethylene; trialkyl phosphite; ethyl
polyphosphate; isopropyl polyphosphate; phosphorus
oxychloride {phosphoryl chloride); phosphorus trichloride;
diphenylphosphoryl azide; diphenyl chlorophosphate:
diphenylphosphinic chloride; thionyl chloride; oxalyl
chloride; lower alkyl haloformate [e.g. ethyl
chloroformate, isopropyl chloroformate, etc.l: _
triphenylphosphine; 2-ethyl-7-hydroxybenzisoxazolium salt;
2-ethyl-5- (m-sulfophenyl) isoxazolium hydroxide
intramolecular salt; 1l-(p-chlorobenzenesulfonyloxy)-6-
chloro—lH;benzotiiazole; so-called Vilsmeier reagent
prepared by the reaction of N,N-dimethylformamide with
thionyl chloride, phosgene, trichloromethyl chloroformate,
phosphorus oxychloride, etc.; or the like.

The reaction may also.be carried out in the presence
of an inorganic or organic base such as an alkali metal
bicarbonate, tri(lower}alkylamine, pyridine,
4-dimethylaminopyridine, N-{lower)alkylmorpholine,
N,N-di({lower)alkylbenzylamine, or the like.

The reaction temperature is not critical, and the
reaction is usually carried out under cooling to heating.
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Rrocess 2

The object compound (I) or its salt can be prepared
by reacting a compound (IV) or its salt with a compound
(V) or its reactive derivative at the carboxy group or a
salt thereof. .

Suitable salts of the compounds (IV) and (V) and its
reactive derivative at the carboxy group may be the same
as those exemplified for the compound (I).

This reaction can be carried out in substantially the
same manner as Process 1, and therefore the reaction mode
and reaction condition (e.g. solvent, reaction
temperature, etc.) of this reaction are to be referred to
those as explained in Process ].

Brocess 3 _

The object compound {(Ic) or its salt can be prepared
by subjecting a compound (Ib) or its salt to
deesterification reaction.

Suitable salt of the compound (Ic) may be the same as
those exemplified for the compound (I).

Suitable salt of the compound (Ib) may be an acid
addition salt as exemplified for the compound (I).

The reaction is carfied out in accordance with a
conventional method such as hydrolysis, reduction or the
like.

The hydrolysis is preferably carried out in the
presence of a base or an acid including Lewis acid.
Suitable base may include an inorganic base and an organic
base such as an alkali metal [e.g. lithium, sodium,
potassium, etc.), an alkaline earth metal {e.g. magnesium,
calciun, etc.], the hydroxide or carbonate.or bicarbonate
thereof, trialkylamine [e.g. trimethylamine,
triethylamine, etc.), picoline, i,5-diazabicyclo{4.3.0}~-
non-5~ene, 1,4-diazabicyclo{2.2.2]octane,
1,8~diazabicyclo(5.4.0]undec~-7-ene, or the like. Suitable
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acid may include an organic acid [e.g. formic acid, acetic
acid, propionic acid, trichloroacetic acid,
trifluoroacetic acid, etc.], an inorganic acid [e.q.
hydrochloric acid, hydrobromic acid, hydroiodic acid, .

sulfuric acid, etc.] and Lewis acid [e.g. boron
tribromide, etc.].

The reaction is usually carried out in a solvent such .-

as water, an alcohol [e.g. methanol, ethanol, etc.],
Xylene, diethylene glycol monomethyl ethyl, methylene
chloride, tetrahydrofuran, a mixture thereof or any other
solvent which does not adversely influence the reaction.
A liquid base or acid can be also used as the solvent.

The reaction temperature is not critical and the
reaction is usually carried out under cooling to warming.

The reduction can be applied preferably for
elinination of the ester moiety such as 4-nitrobenzyl,
2-iodoethyl, 2,2,2-trichloroethyl, or the like. The
reduction method applicable for the elimination reaction
may include chemical reduction and catalitic reduction.

Suitable reducing agents to be used in chemical
reduction are a combination of metal [e.g. tin, zinc,
iron, etc.) or metallic compound {e.g. chromium chloride,
chromium acetate, etc.] and an organic or inorganic acid
[e.g. formic acid, acetic acid, propionic acidqg,
trifluorocacetic acid, p-toluenesulfonic acid, hydrochloric
acid, hydrobromic acid, etc.].

Suitable catalysts to be used in catalytic reduction
are conventional ones such.as platinum catalysts [e.g.
platinum plate, spongy platinum, platinum black, colloidal
platinum, platinum oxide, platinum wire, etc.], palladium
catalyst [e.g. spongy palladium, palladium black,
palladium oxide, palladium on carbon, colleidal palladium,
palladium on barium sulfate, palladium on barium '
carbonate, etc.), nickel catalyst [e.g. reduced nickel,
nickel oxide, Raney nickel, etc.], cobalt catalyst [e.g.
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reduced cobalt, Raney cobalt, etc.]l, iron catalyst [e.q.
reduced iron, Raney iron, etc.], copper catalyst [e.g.
reduced copper, Raney copper, Ullman copper, etc.] or the
like.

The reduction is usually carried out in a
conventional solvent which does not adversely influence
the reaction such as water, an alcohol [e.g. methanol,
ethanol, propancl, etc.), N,N-dimethylformamide, or a
mixture thereof. Additionally, in case that the
above-mentioned acids to be used in chemical reduction are
in liquid, they can also be used as a solvent. Further, a
suitable solvent to be used in catalytic reduction may be

~ the above-mentioned solvent, and other conventional

solvent such as diethyl ether, dioxane, tetrahydrofuran,
etc., or a mixture thereot.

" The reaction temperature of this reduction is not
critical and the reaction is usually carried out under
cooling to warming.

In this reaction, in case that the compound (Ib)
having lower alkyl substituted with esterified carboxy for
R2 and/or acyloxy, lower alkoxy substituted with
esterified carboxy, lower alkylthio substituted with
esterified carboxy, or lower alkyl substituted with
esterified carboky for R? is used as a starting compound,
the compound (Ic) having lower alkyl substituted with
carboxy for 82 and/or hydroxy, lower alkoxy substituted
with carboxy, lower alkylthio substituted with carboxy, or
lower alkyl substituted with carboxy for ré may be
obtained according to reaction condition. This case is
included within the scope of this reaction.

"Process 4

The object compound (Ie) or its salt can be prepared
by subjecting a compound (Id) or its salt to
deesterification reaction.
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Suitable salt of the compound (Id) may be an acid
addition salt as exemplified for the compound {(I).

Suitable salt of the compound (Ie) may be the same as
those exemplified for the compound {I).

This reaction can be carried out in substantially the
same manner as hydrolysis in Process 3, and therefore the
reaction mode and reaction condition (e.g. solvent,
reaction temperature, etc.) of this reaction are to be.
referred to those as explained in hydrolysis in 2:9:355_3-

In this reaction, in case that the compound (Id) _
having aryl, haloaryl, cyclo(lower)alkyl or a heterocyclib
group, each of which is substituted with esterified
carboxy; lower alkenyl substituted with esterified
carboxy; lower alkyl substituted with esterified carboxy,
esterified carboxy(lower)alkanoyloxy or esterified |
carboxytlbwer)alkoxyimino; lower alkylthio substituted
with esterified carboxy; alkoxy substituted with
esterified carboxy-substituted aryl, esterified carboxy-
substituted pyridyl, esterified carboxy(lower)alkylamino,
N-protected-esterified carboxy{lower)alkylamino,
N-esterified carboxy(lower)alkyl-N-lower alkylamino,
esterified carboxy or esterified
carboxy(lower)alkoxyimino} or lower alkenyloxy substituted
with esterified cérboxy for R! and/or lower alkyl
substituted with esterified carboxy for R2 is used as a
starting compound, the compound {Ie} having aryl,

. haloaryl, cyclo{lower)alkyl or a heterocyclic group, each

of which is substituted with carboxy: lower alkenyl
substituted with carboxy:; lower alkyl substituted with
carboxy, carboxy(lower)alkanoyloxy or
carboxy(lower)alkoxyimino; lower alkylthio substituted
with carboxy:; alkoxy substituted with carboxy-substituted
aryl, carboxy-substituted pyridyl, carboxy(lower)-
alkylamino, N-protected-carboxy(lower)alkylamino,
N-carboxy (lower)alkyl-N-lower alkylamino, carboxy or

1
3
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carboxy{lower)alkoxyimino; or lower alkenyloxy substituted
with carboxy for R! and/or lower alkyl substituted with
carboxy for R2 may be obtained according to reaction
condition. This case is included within the scope of this
reaction. '

Process 3
The object compound (Ig) or its salt can be prepared

by subjecting a compound (If) or its salt to elimination
reaction of the N-protective group.

Suitable salts of the compounds (If) and (Ig) may be
acid addition salts as exemplified for the compound (I).

This reaction is carried out in accordance with a
conventional method such as hydrolysis, reduction or the
like.

The hydrolysis is preferably carried out in the
presence of a base or an acid including Lewis acid.

Suitable base may include an inorganic base and an
organic base suéh as an alkali metal [e.g. sodium,
potassium, etc.), an alkaline earth metal [e.g. magnesium,

* calcium, etc.}, the hydroxide or carbonate or bicarbonate

thereof, hydrazine, alkylamine [e.g. methylamine,
trimethylamine, triethyiamine, etc.}, picoline,
1,5~diazabicyclo[4.3.0])non~5-ene,
1,4-diazabicyclo[2.2.2)octane,
1,8-diazabicyclo(5.4.0)undec-7-ene, or the like.

Suitable acid may include an organic acid (e.q.
formic acid, acetic acid, propionic acid, trichloroacetic
acid, trifluoroacetic acid, etc.], an inorganic acid f[e.g.
hydrochloric acid, hydrobromic acid, sulfuric acid,
hydrogen chloride, hydrogen bromide, hydrogen fluoride,
etc.] and an acid addition salt compound [e.g. pyridine
hydrochloride, etc.].

The elimination using trihaloacetic acid [e.g.

richloroacetic acid, trifluoroacetic acid, etc.] or the
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like is preferably carried out in the presence of cation
trapping agents [e.g. anisole, phenol, etc.].

The reaction is usually carried out in a solvent such
as water, an alcohol {e.g. methanol, ethanol, etc.],
methylene chloride, chloroform, tetrachloromethane,
tetrahydrofuran, a mixture thereof or any other solvent
which does not adversely influence the reaction. A liquid
base or a;id can be also used as the solvent. The
reaction temperature is not critical and the reaction is
usually carried out under cooling to heating.

The reduction method applicable for the elimination
reaction may include chemical reduction and catalytic
reduction. _

Suitable reducing agents to be used in chemical
reduction are a combination of metal [e.g. tin, zinc,
iron, etc.] or metallic compound [e.g. chromium chloride,
chromium acetate, etc.] and an organic or inorganic acid
fe.g. formic acid, acetic acid, propionic acid, '
trifluoroacetic acid, p-toluenesulfonic acid, hydrochloric
acid, hydrobromic acid, etc.].

Suitable catalysts to be used in catalytic reduction
are conventional ones such as platinum catalysts [e.qg.
platinum plate, spongy piatinum, platinum black, colloidal
platinum, platinum oxide, platinum wire, etc.}, palladium
catalysts {[e.g. spongy palladium, palladium black,
palladium oxide, palladium on carbon, colloidal palladium,
palladium on barium sulfate, palladium on barium
carbonate, etc.), nickel catalysts [e.b. reduced nickel,
nickel oxide, Raney nickel, etc.], cobalt catalysts [e.q.
reduced cobalt, Raney cobalt, etc.], iron catalysts {e.gq.
reduced iron, Raney iron, etc.), copper catalysts [e.g.
reduced copver, Raney copper, Ullman copper, etc.] and the
like. '

In cass that the N-protective group is benzyl, the
reduction is preferably carried out in the presenée of a
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combination of palladium catalysts [e.g. palladium black,
palladium on carbon, etc.] and formic acid or its salt
[e.g. ammonium formate, etc.].

The reduction is usually carried out in a
conventional solvent which doeé not adversely -influence
the reaction such as water, methanol, ethanol, propanol,
N,N-dimethylformamide, or a mixture thereof. o
Additionally, in case that the above-mentioned acids té bé.

"used in chemical reduction are in liquid, they can also be

used as a solvent. Further, a suitable solvent to be used
in catalytic reduction may be the above-mentioned solvent,
and other conventional solvent such as diethyl ether,
dioxane, tetrahydrofuran, etc. or a mixture thereof.

The reaction temperature of this reduction is not
critical and the reaction is usually carried out under
cooling to heating.

In this reaction, ir case that the compound (If)
having aryl which is substituted with alkoxy substituted
with protected amino, N-protected
amino {(lower)alkanoylamino, N-protected piperazinylcarbonyl
or N-protected guanidino for Rl is used as a starting
compound, the compound (Ig) having aryl which is
substituted with alkoxy substituted with amino,
amino(lower)alkaﬁoylamino, piperazinylcarbonyl or
guanidino for R} may be obtained according to reaction
condition. This case is included within the scope of this
reaction.

Process 6

The object compound (Ih) cor its salt can be prepared
by reacting a compound (Ic) or its reactive derivative at
the carboxy group or a salt thereof with an amine or its
salt. _

Suitable salt of amine may be an acid addition salt
as exemplified for the compound (I).
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Suitable salts of the compounds (Ih) and {Ic) and its
reactive derivative at the carboxy group may be the same
as those exemplified for the compound (I).

Suitable "amine” may be ammonia, substituted or
unsubstituted lower alkylamine, substituted or
unsubstituted N-containing heterocyclic compound, a
heterocyclic group substituted with amino and the like.

The substituted or unsubstituted lower alkylamine may
be mono or di({lower)alkylamine (e.g. methylamine,
ethylamine, propylamine, isopropylamine, butylamine,
isobutylamine, pentylamine, hexylamine, dimethylamine,
diethylamine, dipropylamine, dibutylamine,
di-isopropylamine, dipentylamine, dihexylamine, etc.),
pyridyl (lower)alkylamine, (e.g. pyridylmethylamine, etc.),
lower alkylamino(lower)alkylamine (e.qg.
N-dimethylaminoethylamine, N-dimethylaminopropylamine,
N-diethylaminoethyl-N-methylamine, etc.),

morpholino (lower)alkylamine {(e.g. morpholinoethylamine,
etc.) or the like.

The substituted or unsubstituted N-containing
heterocyclic compound may be a heterocyclic group
substituted with amino (e.g. aminopyridine, N-methyl-N'-
amrinopiperazine, etc.), sﬁturated 5 or 6-membered N-, or
N- and S-, or N- and O-containing heterocyclic compound
such as pyrrolidine, imidazolidine, piperidine,
piperidone, piperazine, lower alkylaminopiperidine {e.g.
dimethylaminopiperidine, etc.),
N-(lower)alkylhomopiperazine. (e.g. N-methylhomopiperazine,
etc.), N-(lower)alkylpiperazine (e.g. N-methylpiperazine,
N-ethylpiperazine, etc.), morpholine, thiomorpholine,
N-pyridylpiperazine, N-hydroxy(lower)alkoxy(lower)-
alkylpiperazine (e.g. N~hydroxyethoxyethylﬁiperazine,
etc.), N-pyrrolidinylcarbonyl (lower)alkylpiperazine (e.g.
N-pyrrodidinylcarbonylmethylpiperazine, etc.), or the
like, in which preferable one is N-methylpiperazine.
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This reaction can be carried out in substantially the
same manner as Process 1, and therefore the reaction mode
and reaction condition (e.g. solvent, reaction
temperature, etc.) of this reaction are to be referred to
those as explained in Process 1.

Process 7 :

The object compound (Ii) or its salt can be prepared
by reécting a compound {Ie) or its reactive derivative at
the carboxy group or a salt thereof with an amine or its
salt.

Suitable salt of amine may be an acid addition salt
as exemplified for the compound (I). _ '

Suitable salts of the compounds (Ii) and (Ie) and its
reactive derivative at the carboxy group may be the same
as those exemplified for the compound (I).

This reaction can be carried out in substantially the
same manners as Bzg;ggsgs_l_and;ﬁ, and therefore the
reaction mode and reaction condition.(e.g. amine, solvent,
reaction temperature, etc.) of this reaction are to be

referred to those as explained in Processes ) _and 6.

Process 8
The object compound {Ik) or its salt can be prepared

by subjecting a compound (Ij) or its salt to debenzylation
reaction.

Suitable salté of the compounds (Ij) and (Ik) may be
the same as those exemplified for the compound (I).

"This reaction can be carried out in substantially the
same manner as hydrolysis using an acid or catalytic
reduction in Process 5, and therefore the.reaction mode
and reaction condition (e.g. solvent, reaction
temperature, etc.) of this reaction are to be referred to
those as explained in hydrolysis using an acid or
catalylic reduction in Process 5.



10

15

20

25

30

35

WO 96/41795

PCT/IP96/01533

- 48 -

In this catalytic reduction, in case that the
compound (Ij) having nitro for R3 is used as a starting
compound, the compound (Ik) having amino for R3 may be
obtained according to reaction condition. This case is
included within the scope of this reaction.

Brocess 9

The object compound (I!) or its salt can be prepared
by reacting a compound (Ika) or its salt with a compound
(VI}) or its salt.

Suitable salts of the compounds (lka), (It) and (VI)
may be the same as those exemplified for the compound (I).

When the compound (VI) having halogen for 2zl is used
in this reaction, the reaction is preferably carried out
in the presence of a base such as an alkali metal (e.g.
sodium, potassium, etc.), an alkaline earth metal (e.g.

magnesium, calcium, etc.), the hydride or hyqroxide or

carbonate or bicarbonate thereof.

When the compound (VI} having hydroxy for zl is used
in this reaction, the reaction is preferably carried out
in the presence of diethyl azodicarboxylate and
triphenylphosphine. )

The reaction is usually carried out in a conventional
solvent which does not adversely influence the reaction
such as water, dioxane, alcohol (e.g. methanol, ethanol,
etc.), acetonitrile, tetrahydrofuran, acetic acid, N,N-
dimethylformamide, or a mixture thereof.

The reaction temperature is not critical and the
reaction can be carried out under cocling to heating.

Brocess 10

The object compound {(Im) or its salt can be prepared

by reacting a compound (Iga) or its salt with an acylating
agent.

Suitable salts of the compounds (Iga) and (Im) may be

1
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the same as those exemplified for the compound (I).

The acylating agent may include an organic acid
represented by the formula : Rll-OH, in which R1! is acyl
or substituted acyl as illustrated above, or its reactive
derivative. ' :

The suitable reactive derivative of organic acid may
be a conventional one such as an acid halide [e.g. acid
chloride, acid bromide, etc.), an acid azide, an acid
anhydride containing intramolecular and intermolecular
ones, an activated amide, an activated ester or the like.

When free acid is used as an acylating agent, the
acylation reaction may preferably be conducted in the
presence of a conventional condensing agent such as
N,N'-dicyclohexylcarbodiimide or the like.

The reaction is usually carried out in a'conventional
solvent such as water, pyridine, acetone, dioxane,
chloroform, méthylene chloride, acetonitrile, ethylene
chloride, tetrahydrofuran, ethyl acetate,
N,N-dimethylformamide, pyridine or any other organic
solvent which does not adversely influence the reaction,
or a mixture thereof.

The reaction is also preferably carried out in the
presence of a conventionai base such as triethylamine,
pyridine, sodium hydroxide or the like.

The reaction temperature is not critical, and the
reaction can be carried out under cooling to heating.

Rrocess 11

The object compound (In) or its salt can be prepared
by reacting a compound (Igh) or its salt with lower
alkanal or N-protected amino(lower)alkanal. in the presence
of a reducing agent.

Suitable salts of the compounds (Igb) and (In) may be
the same as those exemplified for the compound (I).

Suitable lower alkanal may be C,~Cg alkanal such as
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formaldehyde, ethanal, propanal or the like, in which
preferable one is formaldehyde.

Suitable N-protected amino(lower)alkanal may be N-

protected amino(C;-Cg)alkanal such as phthalimidopropanal
or the like. '

Suitable reducing agent may be diborane,
borane-organic amine complex [e.g. borane-pyridine

. complex, etc.], alkali metal cyanoborchydride [e.g. sodium'

cyanocborohydride, lithium cyanoborohydride, etc.]l, sodium
borohydride and the like.

The reaction is preferably carried out in the
presence of molecular sieves.

The reaction is usually carried out in a conventional
solvent such as water, an alcohol [e.g. methanol, ethanol,
etc.], dioxane, tetrahydrofuran, a mixture thereof or any
other organic solvent which does not adversely influence
the reaction.

The reaction may also be carried out in an acidic
condition [e.g. presence of acetic acid, sulfuric acid,
etc.] and the reaction temperature is not critical, and

the reaction is usually carried ocut under cooling to
warming.

Process 12

The object compound (Ip) or its salt can be prepared
by subjecting a compound (Io) or its salt to reductionm.

Suitable salts of the compounds (Io) and (Ip) may be
the same as those -exemplified for the compound (I).

The reduction may include chemical reduction and

catalytic reduction, which are carried out in a
conventional manner.

Suitable reducing agents to be used in chemical
reduction are a metal [e.g. thin, zinc, iron, nickel,
etc.], a combination of such metal and/or metallic
compound [e.g. nickel chloride, chromium chloride,

F
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chromium acetate, etc.] and an organic or inorganic acid
[e.g. formic acid, acetic acid, propionic acid,
trifluoroacetic acid, p-toluenesulfonic acid, hydrochloric
acid, hydrobromic acid, etc.], a combination of such metal
and/or metallic compound and basé [e.g. ammonia, ammonium
chloride, sodium hydroxide, etc.], a2 metal hvdride |
compound such as aluminum hydride compound [e.g. lithium
aluminum hydride, sodium alumirum hydride, a2luminum o
hydride, iithium trimethoxyaluﬁinum hydride, lithium tri-
t-butoxyaluminum hydride, etc.], borohydride compound |
[e.g.'sodium borohydride, lithium borohydride, sodium _
cvancborohydride, tetramethylammonium borohydride, borane,'
diborane, etc.], a phosphorus compound [e.g. phosphorus
trichloride, phosphdrus tribronide, triphenylphosphine,'
triethylphosphine, etc¢.] and the like.
Suitable catalysts to be used in catalytic reduction
are conventional ones such as platinum catalysts [e.g.
_platinum plate, spongy platinum, platinum black, colloidal
platinum, platinum oxide, platinum wire, etc.l, palladium
catalyst [e.g. spongy palladium, palladium black,
palladium oxide, palladium on carbon, colleidal palladium)
palladium on barium sulfate, palladium on barium
carbonate, etc.], nickel éatalyst [e.g. reduced nickel,
nickel oxide, Raney nickel, etc.j, cobalt catalyst [e.g.
reduced cobalt, Raney cobalt, etc.]}, iron catalyst {e.g.
reduced iron, Raney iron, etc.], copper catalyst [e.qg.
reduced copper, Raney copper, Ullman copper, etc.}, or the
like. .
The reduction is usually carried out in a solvent. A
suitable solvent to be used may be water, and alcohol
[e.g. methanol, ethanol, propancl, etc.]), acetonitrile or
any other conventional organic solvent such as diethyl
ether, dioxane, tetrahydrofuran, etc. or a mixture
thereof.
The reaction temperature is. not critical, and the
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reaction is preferably carried out under cooling to
heating.

Brocess 13
The object compound (Ir) or its salt can be prepared

by subjecting a compound (Ig) or its salt to deacylation
reaction.

Suitable salts of the compounds (Ig) and (Ir) may be
the same as those exemplified for the compound- {I).

This reaction can be carried out in substantially the
same manner as Process 3, and therefore the reaction mode
and reaction condition (e.g. solvent, reaction

etc.) of this reaction are to be referred to
those as explained in Process 3.

Process 14

The object compound (Is) or its salt can be prepared

. by reacting a compound (VII) or its salt with a compound

{VIII) or its salt.

Suitable salts of the compounds (Is), (VII) -and
(VIII) may be the same as those exemplified for the
compound (I).

This reaction can be.carried out in substantially the
same manner as Process 9, and therefore the reaction mode
and reaction condition (e.g. solvent, reaction

temperature, etc.) of this reaction are to be referred to
_those as explained in Process 9.

-RBrocess 15

The object compound {(Iu) or its salt can be prepared
by reacting a compound (It) or its salt with an oxidizing
agent.

Suitable salts of the compounds (It) or (Iu) may be
the same as those exemplified for the compound (I).

The suitable oxidizinrg agent may be hydrogen '
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peroxide, Jones reagent, peracid [e.g. peracetic acid,
perbenzoic acid, m~-chloroperbenzoic acid, etc.], chromic
acid, potassium permanganate, alkali metal periodate [e.g.
sodium periodate, etc.] and the like.

This reaction is usually carried out in a solvent
which does not adversely influence the reaction such as
acetic acid, dichloromethane, acetone, ethyl acetate,
chloroform, water, an alcohol [e.g. methanol, ethanol,
etc.), a mixture thereof or the like.

The reaction temperature is not critical, and the
reaction is usually carried out under cooling to warming.

Process 16

The object compound (Iw)'or its salt can be prepared
by subjecting a compound (Iv) or its salt to catalytic
reduction.

~ Suitable salts of the compounds (Iv) and (Iw) may be

the same as those exemplified for the compound (I).

This reaction can be carried out in substantially the
same manner as catalytic reduction in Process 5, and

- threfore the reaction mode and reaction condition (e.g.

solvent, reaction temperature, etc.) of this reaction are
to be referred to those as explained in catalytic

reduction in Process 5.

Process 17
The object compound (Iy) or its salt can be prepared

(to be continued to the next page)
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by subjecting a compound (Ix) or its salt to debenzylation
reaction.

Suitable salts of the compounds (Ix) and (Iy) may be
the same as those exemplified for the compound (I).

This reaction can be carried out in substantially the
same manner as Process 8, and therefore the reaction mode
and reaction condition (e.g. solvent, reaction

temperature, etc.) of this reaction are to be referred to
those as explained in Process 8.

Process 18

The object compound (Iz) or its salt can be prepared
by reacting a compound (Iy)} or its salt with a compound
(IX) or its salt.

Suitable salts of the compounds (Iy), {Iz) and (IX)
may be the same as those exemplified for the éompound (I).

This reaction can be carried out in substantially the
same manner as Process 9, and therefore the reaction mode
and reaction condition (e.g. solvent, reaction

temperature, etc.} of this reaction are to be referred_to
those as explained in Process 9.

Process 19

The object compound (I-2) or its salt can be prepared
by subjecting a compound (I-1) or its salt to elimination
reaction of the hydroxy protective group.

Suitable salts of the compounds (I-1) and {(I-2) may
be the same as.those exemplified for the compound (I).

Suitable hydroxy protective group may be benzyloxy,
acyloxy, substituted acyloxy or the like.

This reaction can be carried out in substantially the
same manner as Processes 8 and 13, and therefore the
reaction mode and reaction condition (e.g. solvent,
reaction temperature, etc.) of this reaction are to be
referred to those as explained in Processes 8 and 13.
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Brocess 20

The cbject compound (I-3) or its salt can be prepared
by reacting a compound (I-2) or its salt with a compound
{X) or its salt.

Suitable salts of the compounds (I-2), (I-3) and {X)
may be the same as those exemplified for the compound (I).

This reaction can be carried out in substantially the
same manner as Process 9, and therefore the reaction mo&e

-and reaction condition (e.g. solvent, reaction

temperature, etc.) of this reaction are to be referred to
those as explained in Process 9.

Brocess 21

The object compound (1-4) or its salt can be prepared
by subjecting a compound (I-3a) or its salt to
deesterification reaction.

Suiteble salts of the compounds (I-3a) and (I-4) may
be the same as those exemplified for the compound (I).

This reaction can be carried out in substantially the
same manner as Process 3, and therefore the reaction mecde
and reaction condition (e.g. solvent, reaction
temperature, etc.) of this reaction are to be referred to
those as explained in Process 3.

Brocess 22

The object compound (I-6) or its salt can be prepared
by reacting a compound (I-5) or its salt with an alkyne

" compound in thg presence of a palladium compound and a

copper compound.
Suiteble salts of the compounds (I~5) and (I-6) may
be the same as those exemplified for the compound (I).
Suitable alkyne compound may be lower alkyne
optionally substituted with hydroxy, amino, protected
amino, lower alkylsulfonyl, aryvisulfonyl or the like, in
which preferable one is 3-butyn-i-ol.
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Suitable palladium compound may be
bis{triphenylphosphine)palladium(II) chloride, or the
like. -

Suitable copper compound may be copper(Il) iodide, or
the like.

The reaction is usually carried out in a conventional
solvent which does not adversely influence the reaction
such as tetrahydrofuran, dioxane, ethylamine, or a mixture
thereof.

The reaction temperature is not critical and the
reaction is usually carried out under warming or heating.

Brocess 23

The object compound (I-8a) or its salt can be
prepared by reacting a compound (I-7) or its salt with a
conmpound (XI).

Suitable salts of the compounds (I-7) and (I-8a) may
be the same as those exemplified for the compound (I}).

The reaction is preferably carried out in the
presence of a base such as trialkylamine (e.g.
trimethylamine, triethylamine, etc.) or the like.

The reaction is usually carried out in a conventional
solvent which does not adversely influence the reaction
such as tetrahydrofuran, methylene chloride oxr the like.

The reaction temperature is not critical and the
reaction is usually carried out under cooling to heating.

Process 24

The object compound (I-%) or its salt can be prepared
by reacting a compound (I~8) or its salt with alkali metal
phthalimide. A

Suitable salts of the compounds (I~8) and (I-9) may
be the same as those exemplified for the compound (I).

The reaction is carried out in a conventional solvent
which does not adversely influence the reaction such as
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dimethyl sulfoxide, N,N-dimethylformamide, or the like.

The reaction temperature is not critical and the
reaction is usually carried out under cooling to heating.
Process 25

The object compound (I-10) or its salt can be
prepared by reacting a compound (I-6) or its salt with a
reducing agent. : ' '

 Suitable salts of the compounds (I-6) and (I-10) may
be the same as those exemplified for the compound (I).

Suitable reducing agent may be a combination of
nickel chloride and sodium borohydride, and the like.

The reaction is carried out in a conventional solvent
which does not adversely influence the reaction such as an
alcohol (e.g. methanol, ethanol, etc.), tetrahydrofuran,
or a mixture thereof.

The reaction temperature is not critical and the
reaction is usually carried out under cooling to warming.

Process 26
The object compound (I-11) or its salt can be

prepared by reacting a compound (II) or its salt with a
compound (XII) or its salt.

Suitable salts of the compounds (I-11), (II) and
(XII) may be the same as those exemplified for the
compound (I).

This reaction can be carried out in substantially the
same manner as Process 11, and therefore the reaction mode .
and reaction condition (e.g. solvent, reaction
temperature, etc.) of this reaction are to beireferred to

those as explained in Process 11. Y

Brocess 27
The object compound (I-13) or its salt can be

prepared by reacting a compound (I-12) or its salt with a
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compound (XIII} in the presence of a base.

Suitable salts of the compounds (I-12) and (I-13) may
be the same as those exemplified for the compound (I).

Suitable base may be an alkali metal (e.g. sodium,
potassium, etc.), an alkali metai hydride (e.g. sodium
hydride), and the like. _

The reaction is carried out in a solvent such as N,N-
dimethylformamide, tetrahydrofuran, dioxane, a mixture
thereof or any other solvent which does not adversely
influence the reaction.

The reaction temperature is not critical and the
reaction'is usually carried out under cooling to warming.

Process 28

The pbject compound {I-15) or its salt can be
prepafed by reacting a compound (I-14) or its salt with an
acylating agent.

Suitable salts of the compounds (I-14) and (I-15) may
be the same as those exemplified for the compound (I).

This reaction can be carried out in substantially the

éame manner as Process 10, and therefore the reaction mode

and reaction condition (e.g. solvent, reaction
temperature,

those as explained in Process 10.

Erocess 29

The object compound (I-17) or its salt can be
prepared by reacting a compound (I-16a) or its salt with a
reducing agent.

Suitable salts of the compounds (I-16a) and (I-17)
may be the same as those exemplified for the compound (I).

Suitable reducing agent may be alkali metal
borohydride {e.g. sodium borohydride, etc.), and the like.

The reaction is carried out in a solvent such as an
alcohol {e.g. methanol, ethanol, etc.), tetrahydrofuran,

etc.) of this reaction are to be referred to -
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or the like.
The reaction temperature is not critical and the
reaction is usually carried out under cooling to warming.

Brocess 30

The object compound (I-18) or its salt can be
prepared by reacting a compound (I-16) or its salt with an
amine compound or its salt in the presence of a reducing
agent. '

Suitable salts of the compounds (I-16) and (I-18) may
be the same as those exemplified for the compound (I).

Suitable amine compound may be ammonia, N-lower
alkylpiperazine, and the like.

Suitable salt of amine compound may be an acid
addition salt (e.g. acetate, hydrochloride, etc.), and the
like.

This reaction can be carried out in substantially the
same manner as Process 11, and therefore the reaction mode
and reaction condition (e.g. sclvent, reaction
temperature, etc.} of this reaction are to be referred to
those as explained in Process 11.

Process 31

The object compound (I-20) or its salt can be
prepared by reacting a compound (I-19) or its reactive
derivative at the carboxy group or a salt thereof.with
lower alkylamino(lower)alkanol.

Suitable salts of the compounds (I-20) and (I-19) and
its reactive derivative at the carboxy group may be the
same as those exemplified for the compound (I).

Suitable lower alkylamino(lower)alkanol may be
dimethylaminoethanol, and the like.

This reaction can be carried out in substantially the
same manner as Process 1, and therefore the reaction mode
and reaction condition {e.g. solvent, reaction
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temperature, etc.) of this reaction are to be referred to
those as explained in Process 1.

Brocess 32

The object compound (I-22) or its salt can be
prepared by reacting a compound (I-21) or its salt with a
reducing agent.

- Suitable salts of the compounds (I-21) and (I-22) may
be the same as those exemplified for the compound (I).

Suitable reducing agent may be diborane, lithium
aluminum hydride and the like.

The reaction.is usually carried out in a solvent
which does not adversely influence the reaction such as
diethyl ether, tetrahydrofuran or the like.

The reaction temperature is not critical and the

~ reaction can be carried out under cooling to heating.

Process 33

The object compound (I-23) or its salt can be
prepared by subjecting a compound (I-22) or its salt to
cxidation reaction.

Suitable salts of the compounds (I-22) and (I-23) may
be the same as those exehplified for the compound (I).

Suitable oxidizing agent used in this reaction may be
manganese dioxide, dimethyl sulfoxide, a mixture of
dimethyl sulfoxide and oxalyl chloride and the like.

The reaction is usually carried out in a conventional
solvent such as.pentane, hexane, benzene, diethyl ether,
‘dimethoxyethane, acetone, chloroform, dichloromethane or
any other solvent which does not adversely influence the
reaction. _

Additionally in case that the above-mentioned
oxidizing agent is liquid, it can be used as a solvent.

In this reaction, in case that dimethyl sulfoxide or
a mixture of dimethyl sulfoxide and oxalyl chloride is




WO 96/41795 PCT/IP96/01533

10

15

20

25

30

35

- 61 -

used as an oxidizing agent, the reaction is preferably
carried out in the presence of alkali metal iodide (e.g.
sodium iodide, etc.) and alkali metal carbonate (e.g.
sodium carbonate) or tri(lower)alkylamine (e.g.
triethylamine, etc.). '

The reaction temperature is not critical, and the
reaction is usually carried out under cooling to heating.

Brocess 34

The object compound (I-25) or its salt can be
prepared by reacting a compound (I-24) or its salt with an
azide compound. '

Suitable salts of the compounds (I-24) and (I-25) may
be the same as those exemplified for the compound (I).

Suitable azide compound may be sodium azide,
trimethyltin azide and the like.

The reaction is usually carried out in a solvent
which does not adversely influence the reaction such as
dioxane, an aromatic hydrocarbon (e.g. benzene, toluene,
xylene) or the like.

The reaction temperature is not critical and the
reaction is usually carried out under warming to heating.

Process 35

The object compound (I-27) or its salt can be
prepared by reacting a compound (I-26) or its salt with an
isourea compound;

Suitable. salts of the compounds (I-26) and (I-27) may
be the same as those exemplified for the compound (I).

Suitable isourea compound may be O-alkylisourea (e.g.
O-methylisourea, etc.) and the like.

The reaction is usually carried out in a solvent
which does not adversely influence the reaction such as an
alcchol (e.g. methanol, ethanol, etc.) or the like.

The reaction temperature is not critical and the
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reaction is ﬁsually carried out under warming to heating.

Process 36

The object compound (I-éS) or its salt can be
prepared by subjecting a compound (I-28) or its salt to
elimination reaction of the N-protective group. .

Suitable salts of the compounds (I-28) and (I-29) may
be the same as those exemplified for the compound (I).

This reaction can be carried out in substantially the
same manner as Process S5, and therefore the reaction mode
and reaction condition {e.g. solvent, reaction

temperature, etc.) of this reaction are to be referred to
those as explained in Process 5.

Process 37

"The object compound (I-31) or its salt can be
prepared by reacting a compound (I-30) or its salt with N-
lower alkylpiperazine, dimethylaminopiperidine, ammonia or
N, N-dimethylformamide. '

Suitable salts of the compounds (I-30) and (I-31) may
be the same as those exemplified for the compound (I).

The reaction is usually carried out in a solvent
which does not adversely influence the reaction such as
N,N-dimethylformamide, dioxane or the like.

The reaction temperature is not critical and the
reaction is usually carried out under warming to heating.

Brocess 38

The object compound (I-3a) or its salt can be
prepared by reacting a compound (I-4) or its reactive
derivative at the carboxy group or a salt thereof with a
hydroxy compound or a diazo compound.

Suitable salts of the compounds (I-3a) and (I~4) and
its reactive derivative at the carboxy group may be the
same as those exemplified for the compound (I).

1

s 'J
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Suitable reactive derivative at the carboxy group
(I-4) may be acid halide (e.g. acid chloride, acid
bromide, etc.) and the like.

Suitable hydroxy compound may be an alcohol (e.g.
methanol, ethanol, etc.), phenbl, naphthol and the like.

Suitable diazo compound may be methyldiazomethane,
trimethylsilyldiazomethane and the like.

The reaction is usually carried out in a conventional
solvent such as diethyl ether, tetrahydrofuran, dioxane,
methylene chloride, or any other organic solvent which
does not adversely influence the reaction.

Additionally, in case that the above-mentioned
hydroxy compound is in liquid, it can also be used as a
solvent.

The reaction temperature is not critical and the
reaction is usually carried out under cooling to heating.

Process 33
The object compound (I-32) or its salt can be

prepared by reacting a2 compound (I-4) or its reactive
derivative at the carboxy group or & salt thereof with an
amine. ]

Suitable salts of the compounds (I-32) and (I-4) and
its reactive derivative at the carboxy group may be the
same as those exemplified for the compound (I).

Suitaeble amine may be ammonia, lower zlkylamine (e.g.
methylamine, dimethylamine, etc.) and the like.

This reaction can be carried out in substantially the
same manner as Process 6, and therefore the reaction mode
and reaction condition (e.g. solvent, reaction
temperature, etc.) of this reaction are to be referred to
those as explained in Process 6.

The compounds cbtained by the above processes can be
isolated and purified by a conventional method such as
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pulverization, recrystallization, column chromatography,
reprecipitation, or the like.

It is to be noted that the compound (I) and the other
compounds may include one or more stereoisomer{s) such as
optical isomer(s) or geometrical isomer(s) due to
asymmetric carbon atom(s) and double bond(s), and all of
such isomers and mixture thereof are included within the
scope of this invention. '

Additionally, it is-to be noted that any hydrate of
the compound (I) is also included within the scope of this
invention.

The object compound (I} and pharmaceutically
acceptable salts thereof possess activities as vasopressin
antagonistic activity, vasodilating activity, hypotensive
activity, activity for inhibiting saccharide release in
liver, activity for inhibiting growth of mesangium cells,'
water diuretic activity, platelet agglutination inhibitory
activity, oxytocin antagonistic activity and the like, and
are useful for the treatment and/or prevention of
hypertension, heart failure, renal insufficiency, edema,
ascites, vasopressin parasecretion syndrome, hepato-
cirrhosis, hyponatremia, hypokalemia, diabetic,
circulation disorder, cerebrovascular disease (e.g.
cerebral edema, cerebral infarction, etc¢.), Meniere's
syndrome (e.g. Meniere's disease, et.), motion sickness
and the like in human beings and animals. ' '

In order to illustrate the usefulness of the object
compound (I}, the pharmacological data of the compound (I)
are shown in the following.

Iest 1

Vasopressin 1 (V1) receptor binding
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(i) Test Method :

Blood was obtained by venipuncture from normal
subjects. Platelet-rich plasma (PRP) was prepared by
centrifugation of whole blood at 200 xg for 10 minutes.
PRP was centrifuged at 45,000 xg for 30 minutes. The
remaining pellet was resuspended in 10 volume of ice cold
100 mM Tris-HCl (pH 7.4) buffer (containing 5 mM MgCl,,
0.1% bovine serum albumin and 1 mM EGTA), and centrifuged
at 45,000 xg for 30 minutes agéin. The final pellet was
resuspended in 100 mM Tris-HCl buffer. The resulting
membrane preparation was used immediately for the binding
assay.

Competition assays were conducted at equilibrium (15
minutes at 30°C) by using 1.5 nM 3H-vasopressin (40-87
Ci/mmol; New England Nuclear) in 100 mM Tris-HCl (pH 7.4)
buffer. Nonspecific binding was determined by using 1 pM
vasopressin. After incubation, reaction was terminated by
adding 5 ml of ice-cold 100 mM Tris-HCl (pH 7.4) buffer,
and then filtered rapidly through Whatman glass filter
(GF/C). The filter was washed twice with the same buffer.
The glass filter was mixed with liguid scintilation
cocktail, and radioactivity was counted in a liquid
scintilation counter. Competition activity of the test
compound was represented by ICgy values.

{ii) Test Result :

Test Compoun
(Example No.) Cs0 (n¥)
5-2) 51
16 14
17-20) 31
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Jest 2
Vasopressin 2 (V2) receptor binding
5

20

25
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(1) Test Method :

For binding assays, the receptor cDNA was permanently
expressed in Chinese hamster ovary (CHO) cells. CHO cells
were transfected with a vector directing expression of the
cDNA for the human V2 rééeptor and the clonal cell lines
expressing human V2 receptor was established essentially
as described previously (Nakajima, Y., ét. al. J. Biol.
Chem., 1992, 267, 2437).

DNA-transfected cells were harvested and homogenized
in ice cold 250 mM sucrose buffer containing 25 mM Tris-
HC1 (pE 7.4), 10 mM MgCly, 1 mM EDTA and 5 pug/ml
p~amidinophenylmethylsulfonyl fluoride (A~PMSF). The
homogenate was centrifuged at 500 xg for 10 minutes.
supernatant was centrifuged at 100,000 xg for 1 hour.
final pellet was suspended in 25 mM Tris-HCl (pH 7.4)

buffer (containing 10 mM MgCl,, 1 mM EDTA and 5 pg/ml
A-PMSF), and stored in small aliquots at -80°C.

The
The

Competition assays were conducted at equilibrium (2
hours at 22°C) by using 0.5 nM 3H—vasopressin {40-87
Ci/mmol, New England Nuclear) in 100 mM Tris-HCl (pH 7.4)

buffer (containing 5 mM MgCl,, 5 pg/ml A~PMSF, 4 ug/ml

leupeptin, 40 pg/ml bacitracin, 20 ug/ml chymostatin and

0.1% bovine serum albumin). Nonspecific binding was

determined by'using 1 pM vééopressin. After incubation,
reaction mixture was rapidly filtered through Whatman
glass filter (GF/C).

The filter was washgd twice with the
same buffer.

The radioactivity was counted in a liquid

scintilation counter. Competition activity of the test

compound was represented by ICgqy values.
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(ii) Test Result :
Test Compound Ics, (m)
(Example No.)} :
5-2) 1300
16 .1400
17-20) 1300

For therapeutic purpose, the compound (I) of the
present invention can be used in a form of pharmaceutical
preparation containing one of said compounds, as an active
ingredient, in admixture with a pharmaceutically
acceptabie carrier such as an organic or inorganic solid,
semi-solid or liquid excipient suitable for oral,
parenteral or external (topical) administration. The
pharmaceutical preparations may be capsules, tablets,
dragees, granules, suppositories, solution, lotion,
suspension, emulsion, ointment, gel, or the like. 1If
desires, there may be included in these preparations,
auxiliary substances, stabilizing agents, wetting or
enulsifying agents, buffers and other commonly used
additives. :

While the dosage of the compound (I) will vary
depending upon the age and condition of the patient, an
average single dose of about 0.1 mg, 1 mg, 10 mg, 50 mg,
100 mg, 250 mg, 500 mg and 1000 mg of the compound (I) may
be effective for treating the above-mentioned diseases.
In general, amounts between 0.1 mg/body and about 1,000
mg/body may be administered per day.

The following Preparations and Examples are given for
the purpose of illustrating this invention.
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Breparation 1

' To a solution of [N-methyl-N-(4-nitrobenzoyl)]-2-
hydroxyaniline {1.2 g) in N,N-dimethylformamide (30 ml)
was added potassium carbonate (1.22 g), ethyl
6-bromohexanoate (1.03 ¢g) and sodium icdide (catalytic
amount) at 60°C. The reaction mixture was stirred at same
temperature for 8 hours. The reaction mixture was cooled

in an ice bath and quenched with 1IN hydrochloric acid (16

ml) and water (30 ml). The mixture was extracted with
ethyl acetate. The organic phase was washed with water
and brine. The organic solution was dried over magnesium
sulfate. The solvent was removed by evaporation to give
2- (5-ethoxycarbonylpent-1-yloxy) - [N-methyl-N- (4-
nitrobenzoyl) lJaniline (1.7 g).
NMR (CDCly, &) : 1.26 (3H, t, J=7.5Hz), 1.45-1.58
" (2H, m), 1.67-1.76 (2H, m), 1.79-1.88 (2H, m),
2.34 (2H, t, J=7.5Hz), 3.38 (3H, s), 3.84-4.00
(2H, m), 4.13 (2H, t), 6.72-6.82 (2H, m), 7.01
(14, d, J=7Hz), 7.17 (1K, t, J=7Hz), 7.45 (2H,
d, J=B.5Hz), 7.98 (2H, d, J=8.5Hz)

2reparation 2 )

A solution of 3-methoxy-4-nitro-N-[2-(5=-
ethoxycarbonylpént-l-yloxy)-4-methylphenyl]-N-
methylbenzamide (7.6 g) in ethanol (76 ml) was treated
with 1IN sodium hydroxide solution (33 ml) at ambient
temperature and the mixture was stirred at the same
temperature for 6 hours. -The reaction was quenched by the

ropwise addition of 1N hydrochloric acid (35 ml). The
mixture was concentrated and the residue was dissolved in
a mixture of ethyl acetate and 1N hydrochloric acid. The
extracted organic layer was washed with brine and dried
over magnesium sulfate. The suspension was filtered and
the solvent was removed by evaporation to give 3-methoxy-
4-nitro-N-[2-(5~carboxypent-1-yloxy)-4-methylphenyl]~N-

; iﬁéﬁﬁﬁiEﬁﬁhﬁiﬁiﬁﬁnﬁﬁuﬁ&ﬁiiiu ™ ﬁiﬁﬁﬁﬁimnﬁiJ
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methylbenzamide (7.1 g) as an oil.
NMR (CDClj, ) : 1.48-1.63 (2H, m), 1.66-1.91 (4H,
m), 2.28 (3H, s}, 2.41 (2H, t, J=THz), 3.34
~ {3H, s), 3.78 (38, s), 3.81-3.98 (2H, m), 6.58~-
5 6.67 (2H, m), 6.89 (1H, d, J=8Hz), 6.94 (1H, d,
J=6Hz), 7.09 (1H, s), 7.61 (1H, d, J=8Hz)

Preparation 3 .
3-Methoxy-4-nitro-N-[2-(5~carboxypent-1l~yloxy)~4-

10 methylphenyl]~-N-methylbenzamide (5.2 g), '
l-methylpiperazine (1.45 g) and l-hydroxybenzotriazole
(1.96 g) were dissolved in N,N-dimethylformamide {50 ml)
and the solution was cooled in an ice bath. To the
mixture was added N-ethyl-N'-(3-dimethylaminopropyl)-

15 carbodiimide hydrochloride (2.78 g) and the solution was
stirred at the same temperature for 30 minutes. The
reaction mixture was allowed to warm to ambient
temperature and stirring was continued for additional 20
hours. The reaction mixture was diluted with ethyl

20 acetate and the solution was washed successively with
saturated sodium'hydrogen carbonate and brine, and dried
over sodium sulfate. . The sodium sulfate was removed and
the solvent was removed by evaporation to give o0il. The
crude material wés subjected to a silica gel column

25 chromatography (S8i0,; 120 g, 2% methanol in chloroform) to
give 3-methoxy~4-nitro-N-methyl~N-[4-methyl-2~[5- (4~

. methylpiperazin-l-ylcarbonyl)pent-1~-yloxy]phenyl]benzamide
(€.2 g). - -
NMR (CDCly, &) : 1.43-1.60 (2H, m), 1.60-1.92 (4H,
30 . m), 2.28 (3H, s), 2.30 (3H, s), 2.25-2.47 (&H,
m), 3.34 (3H, s), 3.44-3.54 (2H; m), 3.58-3.70
(24, m), 3.78 (3H, s), 3.82-4.03 (2H, m), 6.56-
6.66 (2H, m), 6.86 (1H, d, J=8Hz), 6.94 (1H, d,
J=8Hz), 7.07 (1H, s), 7.61 (1H, d, J=BHz)

35 '
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Breparation 4
A mixture of 3-methoxy-4-nitro-N-methyl-N-{[4-methyl-
2= (5~ (4-methylpiperazin-1-~ylcarbonyl)pent-1-
yloxylphenyllbenzamide (6.2 g) and iron powder (3.43 g) in
a mixture of ethanol (65 ml) and ethyl acetate (6 ml) was
refluxed for 2 hours. After being cooled to ambient
temperature, the solution was filtered through a bed of
Celite and the. filtrate was evaporated in vacuo. The
residue was diluted with ethyl acetate and the solution
was washed with saturated sodium hydrogen carbonate and
brine, and dried over magnesium sulfate. The solvent was
evaporated in vacuo to give 4-amino-3-methoxy-N-methyl~N-
[4—methyl-2—[5-(4-methylpiperazin—l-ylcarbohyl)pent-l-
vloxylphenyllbenzamide (4.7 q).
NM& (CDC1,, 6) ¢ 1.43-1.58 (2H, m), 1.61-1.91 (4H,
' m), 2.26 (3H, s), 2.30 (38, s), 2.23-2.44 (6H,
m), 3.29 (3H, s), 3.41-3.53 (2H, m), 3.61 (3H,
s), 3.57-3.68 (2H, m), 3.75-4.03 (4H, m), 6.36-

6.46 (1H, m), 6.53-6.67 (2H, m), 6.76-6.89 (3H,
m)

Preparation 5
The following compounds were obtained according to a
similar manner to that of Preparation 4.

1) 4-Amino-N-methyl-N-[2-(5~-ethoxycarbonylpent-1-
yloxy}phenylbenzamide
NMR (CDCly, &) : 1.26 {3H, t, J=7.5Hz), 1.41-1.54
(2, m), 1.62-1.73 (2H, m), 1.75-1.84 (2H, m),
2.32 (2H, t, J=7.5Hz), 3.30 {(3H, s), 3.84 (24,
br), 3.90 (24, br), 4.13 (2H, t), 6.38 (2H, d,

J=8.5Hz), 6.79 (2H, d, J=8.5Hz), €.99 (2H, s),
7.09-7.18 (3H, m)

2) 4-Amino~3-methoxy-N-methyl~N-[2-[5- {4~
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dimethylaminopiperidin-1-yl)carbonylpent-1-yloxyl-4-

methylphenyllbenzamide

MNMR (CDCly, &) : 1.28-1.85 (10H, =}, 2.23-2.43 (12H,
r), 2.57 (1H, m), 3.01 (1H, m), 3.31 (3H, s),
3.62 (3H, s), 3.73-4.03 (5H, m), 4.63 (1H, m),
€.42 (1H, d, J=9Hz), 6.54-6.67 (2H, m), 6.77-
6.89 (3H, m)

4-Amir.o-N-[2-(5-ethoxycarbonylpent-i-yl) oxy-4-
methyl]phenyl-N-methylbenzamide
MASS (m/z) : 399 (M+l)

4-Amino-N-methyl-N-[4-methyl-2-[4-(4-methylpiperazin-
l-yl)carbonyl]phenylmethoxy]phenylbenzamide
NMR (CDCly, &) : 2.27 (3H, s), 2.32 (3H, s), 2.35-
~ 2.55 (4, m), 3.31 (3H, s), 3.38~3.54 (2H, m),
2.66-3.87 (4H, m), 4.90-5.10 (2H, m), 6.38 (2H,
d, J=8Hz), 6.62-6.63 (2H, m), 6.94 (1H, d,
J=7Hz), 7.13 (2H, d, J=8Hz), 7.31~7.43 (4H, m)

2-{4-Methoxycarbonyl) phenylmethoxy-4-methylamine

NMR (CDCly, 8) : 2.24 (3H, s), 3.90 (3H, s), 5.11
(3¢, s), 6.60-6.68 (3H, m), 7.50 (2H, &, J=8Hz),
8.05 (2H, d, J=8Hz)

4~-Amino-3-methoxy-N-methyl-N-[4~methyl-2=[4~- (4~

methylpiperazin-1-yl)carbonyl]phenylmethoxy]-

phenylbenzamide

NMR (CDClj, &) :+ 2.28 (3H, s}, 2.33 (3H, s), 2.37~
2.53 (4H, m), 3.36 (3H, s), 3.41-3.54 (2H, m),
3.57 (3H, s), 3.65-3.90 (4H, m),-4.90 (1lH, 4,
J=14Hz), 5.06 (1H, d, J=14Hz), 6.38 (lH, d,
J=7Hz), 6.62-6.70 {2H, m), 6.78 (1H, 4, J=7Hz),
€.84 (1H, s), 6.98 (13, d, J=7Hz), 7.33 (2H, d,
J=8Hz), 7.41 (2H, d, J=8Hz)
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Methyl 4-{(E and 2)~-2-(2-aminophenyl)ethen-1~
yllbenzoate

NMR (CDClsz, &) : 3.72 (2K, br), 3.86 (3Ex2/3, s),

3.90 (3Hx1/3, s), 6.57-7.43 (7H, =), 7.55 (1H,
d' J=7HZ), 7.86 (IH, d[ J=7HZ)' 8-01 ‘TH’ d)

4-Amino-3-methoxy-N-[(E and Z)-2-(4-methoxycarbonyl~
phenyl)ethen-1l~yl]phenyl-N-methylbenzamide

NMR (CDCljz, &) : 3.39 (3Hx2/3, s), 3.40 (3Hx1/3, s),

3.50 (3Hx2/3, s}, 3.51 (3Hx1/3, s), 3.81-3.96

(2H, m), 3.84 (3Hx2/3, s), 3.41 (3Bx1/3, s),
6.30-8.05 -(13H, m)

4-3mino-3-methoxy-N~{2-(4-methoxycarbonyl)~-

phenylmethoxy-4-methyl]phenyl-N-methylbenzanide

NMR (CDCls, &) : 2.21 (3H, s), 3.34 (3H, s), 3.50
(3, s), 3.83 (2B, s), 3.90 (3H, s), 4.79-5.14

(24, m), 6.37 (1H, 4, J=7Hz), 6.60 (1H, s), 6.70

(1H, 4, J=7Hz), 6.77 (l1H, d, J=7Hz}, 6.81 (1H,

s),-6.99 (18, 4, J=7Hz), 7.34 (2H, &, J=8Hz),
8.01 (2K, 4, J=8Hz) )

2-{3~ (Ethoxycarbonylmethyl) oxyprop~1l-yl]oxyaniline
NMR (CDCly, &) : 1.27 (3H,

t, J=7.5Hz), 2.08-2,28
(2H, m)}, 3.72 (2H, t,

J=7-5Hz’ ) 3.79 (ZH( S) ¢
4.09 (2H, s), 4.14 (2H, t, J=7.5Hz), 4.21 (2H,
g, J=7.5Hz), 6.65-6.82 (4H, m)

4~-Amino-3-methoxy~N-[2-[3-~{ethoxycarbonylmethyl) -
oxyprop-l—yl]oxy]phenyl-N-methylbenzamide

NMR (CDCl3, &) : 1.26 (3H, t, J=7.5Hz), 2.03-2.15

(2H, m), 3.31 (3H, s), 3.61 (3K, s), 3.69-3.77

(4H, m), 4.02 (2H, s), 4.20 (2H, g, J=7.S5Hz),

€.41 (1H, d, J=7.5Hz), 6.64~-6.89 (4H, m}), 7.00
(18

-iap d, J=7HZ)' 7.13 (lH' t’ J=7HZ)

A
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2-{ (E) ~5-Ethoxycarbonyl-4-penten-1-yl}loxy~-4-

methylaniline

NMR (CDCly, &) : 1.29 (3H, t, J=7.5Hz), 1.90-2.05
(2H, m), 2.23 (3H, s), 2.35-2.50 (2H, m), 3.65
(2H, br), 4.00 (2H, t, J=7.5Hz), 4.18 (2H, q,
J=7.5Hz), 5.98 (1H, d, J=15Hz), 6.53-6.67 (2H,
m), 6.81 (1K, s), 7.00 (1K, dt, J=15, 7.5Hz)

4-Amino—3-methoxy—N—[2-[(E)-S-ethoxycarbonyl-4-

penten-l-yl]oxy~4-methyl)phenyl-N-methylbenzamide

NMR {CDCl3, &) : 1.27 ({3H, t, J=7.5Hz), 1.84-1.98
(24, m), 2.36 (3H, s), 2.31-2.41 (2K, m), 3.29
(3H, s), 3.62 (3H, s}, 3.75-3.96 (4H, m), 4.18
(2, q, J=7.5Hz), 5.84 (1K, d, J=15Hz), 6.40
(1H, 4, J=7Hz), 6.58-6.63 (2H, m), 6.78-7.01
-{4H, m)

2- (5~-Ethoxycarbonylpent-l~-vloxy)~4-methylaniline

NMR (CDClj, o) + 1.26 (3H, t, J=THz), 1.45-1.60 (2H,
m), 1.63-1.89 (4H, m), 2.25 (3H, s}, 2.33 (2H,
t, J=7Hz), 3.98 (2H, t, J=7Hz), 4.13 (2H, q,
J=7Hz), 6.54-6.68 (3H, m)

3-Methoxy-4~amino-N- (2-benzyloxy-4-methylphenyl)~N-

methylbenzamide

NMR (CDCls, &) : 2.28 (3H, s), 3.32 (3H, s), 3.49
(3H, s), 3.83 (2H, br), 4.80-5.11 (2H, br), 6.34
(1H, d, J=8Hz), 6.62-6.84 (5H, m), 6.92 (1H, d,
J=8Hz2), 7.25-7.39 (4H, m)

4-Amino-3-methyl-N-methyl-N-[2~[5- (4-methylpiperazin-

l1~yl)carbonylpent-1-yloxy]-4~methylphenyllbenzamide

NMR (CDClg, 8) : 1.48-1.5% (2H, m), 1.63-1.88 (4H,
m), 2.00 {3H, s), 2.28 (3K, s), 2.30 (3H, s),
2.32-2.40 (6H, m), 3.29 (3H, s), 3.43-3.48 (2H,
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m), 3.62 (4H, br), 3.90 (2, br}), 6.32 (1H, d,
J=7Hz), 6.56-6.61 (2H, m), 6.83 (lH, d, J=7Hz),
6.90 (1H, d, J=7Hz), 7.17 (1H, s)

5 17) 4~Amino-3-hydroxy-N-methyl-N-{[2-[5-(4-

methylpiperazin-1-yl)carbonylpent-i-yloxy]-4-
methylphenyllbenzamide
NMR (CDC13: o) :

1.62 (68, br), 2.28 (3, s}, 2.31
| (38, s), 2.38-2.49 (6H, m), 3.28 (3H, s), 3.52
10 (2H, br), 3.67 (2H, br), 3.78 (2H, br}, 3.91

(ZH’ br) 7 5.32"6-38 (1H’ m) e 6-57'—6-67 (3H, Iﬂ) Fi
7.00-7.03 (2H, m)

Prevarstion 6

The following compounds were obtained by reacting the
campéunds, which were prepared according to a similar
manner to that of Preparation 4, with hydrogen chloride.

1) Benzyl 4-amino-3-benzyloxybenzoate hydrochloride

20 NMR (DMSO-~-dg, O) : 5.18 (2H, s), 5.25 (2H, s}, 5.98
(2H, br), 6-78 (1H) d' J=7HZ)' 7.29"7-52 (12H,
m)
2) Methyl 2-amino-5-thiophenecarboxylate hydrochloride
25 NMR (DMSO~dg, O) 3.68 (34, s), 5.90 (14, d,
J=8Hz}, 7.32-7.37 (2K, m)
‘D:Egara:ign 7
The following compounds were obtained according to a
30

similar manner to that of Preparation 1.

1) 2-{3-Hydroxyprop-l-~yl)oxynitrobenzene
NMR (CDClg, 3) 2.07-2.14 (2H, m), 2.22 (1H, t,

J=7.5Hz), 3.90 (2H, dd, J=7.5, 7.5Hz), 4.29 (2H,
35 t" J=7H2)p 7.01 ‘IH' t, J=7HZ)’ 7.12 (IH: t,

"“%ﬁﬁnﬁiﬁﬁiﬁﬁﬁﬁiJ
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J=7Hz), 7.54 ({(1H, t, J=7Hz), 7.89 (1lH, d, J=7Hz)

3~ {3-Ethoxycarbonylprop-1-yl) oxy-4-nitrotoluene

NMR (CDClj, &) : 1.24 (3H, t, J=7.5Hz), 2.09-2.19
(2H, m), 2.56 (2H, t, J=7.5Hz), 4.08-4.20 (4H,
r), 6.81 (1H, &, J=7Hz), 6.97 (1K, s), 7.77 (74,
d)

Benzyl 2-(3-phthalimidopropoxy)benzoate'

NMR (CDCls, o) : 2.08-2.23 (2H, m), 3.85 (24, t,
J=T7Hz), 4.07 (24, t, J=7Hz), 5.32 (2H, s), 6.86-
7.02 (2H, m), 7.20-7.50 (6H, m), 7.61-7.74 (2H,
m), 7.75-7.90 (3H, m) '

~2-(5-Ethoxycarbonylpent-1-yloxy)-4-methylnitrobenzene

MMR (CDCly, &) : 1.25 (3H, t, J=7Hz), 1.46-1.63 (2H,
m), 1.63-1.78 (2H, m), 1.79-1.94 (2B, m), 2.34
(2H, t, J=7Ez), 2.40 (3H, 's), 4.00-4.19 (4H, m),
€.80 (1K, d, J=9Hz), 6.84 (1H, s), 7.76 (1K, d,
J=9Hz)

2-Benzyloxy-N-tert-butoxycarborylaniline

NMR (CDCls, .8) : 1.49 (9H, s), 5.10 (2H, s), 6.88-
£.98 (3H, m), 7.09 (iH, s), 7.32-7.43 (5H, m),
8.10 (1H, br)

Methyl 4-[N-[2-[(3-tert-butoxycarbonylaminoprop-1l-

' yl)oxy]phehyl}-tert-bbtoxycarbonylamino]methyl-B-

methoxybenzoate

NMR (CDCly, &) : 1.33 and 1.42 (total 18H, s),
1.92-2.00 (2H, m), 3.26-3.32 (2H, m), 3.70 and
3.77 (total 3H, s), 3.0 (3H, s), 4.03 (2H, br),
4.72 (24, br), 6.72-6.97 (3H, m), 7.10-7.23 (2H,
m), 7.40~-7.53 (24, m), 7.62 (1lH, br)
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7) 1-Benzyloxy-2-{3~tert-butoxycarbonylaminoprop-1-
yl)oxybenzene

NMR (CDCl3, &) : 1.40 and 1.47 (9H, s), 1.98-2.06

(ZH' m)' 3.23-3.47 (21’1, m), 4.10 (ZH' t' J=6Hz,'

5.18 (2H, s), 5.42 (iH, br), 6.82-6.90 (4H, m),
7.28-7.47 (5H, m)

(4]

8) Methyl 4-[2-[(3-tert-butoxycarbonylaﬁinoprop-1-
vl)oxymethyl~3-methoxybenzoate

.10 NMR (CDCls, &)

1.38 (%H, s), 2.02 (2H, br), 3.38
(2B, br), 3.90~-3.92 (6H, m}, 4.10-4.16 (2H, m),
5.23 (1H, s), 5.25 (1H, s), 5.44 (1B, br), 6.83-
6.92 (4H, m), 7.53-7.57 (2H, m), 7.65-7.69 (1E,
=)
15 ,

9) Benzyl 3-benzyloxy-4-nitrobenzoate

7.48 (94, m), 7.70-7.73 (1H, m), 7.81-7.85 (2H,

) -

20 .
10} Benzyl 3-benzyloxy-4-[2-{(3-tert-butoxycarbonylamino-

proop~i-yljoxylbenzoyl]}aminobenzoate

NMR (CDCiy, 8) : 1.38 (9%, s}, 1.60-1.70 (2H, m),

2.95-3.02 (2H, m), 3.80 (2H, t, J=6Hz), 4.42

(1¥, br), 5.22 (2H, s), 5.38 (2H, s}, 6.93 [(lH,
d, J=8Hz2), 7.10 (1iH, t, J=7Hz), 7.32-7.50 (12H,

m), 7.71-7.72 (1H, m), 7.80-7.83 (1H, m), 8.23-
8.28 (1M, m), 8.78 (iH, d, J=7Hz)

25

30 11} Methyl 2-{2-[(3-tert-butoxycarborylaminoprop-1-

yl)oxy]benzoyl}amino-S—thiopheneéarﬁokylate

This compound was used for further reaction
without purification.
35
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p ration 8

The following compounds were obtained according to a

similar manner to that of Preparation 2.

4- [N-Methyl-2-[ (3~tert~butoxycarbonylaminoprop-1-

vl) oxylbenzoyl]amino-3-methoxybenzoic acid

NMR (CDClj, &) : 1.45 (94, s), 1.97-2.06 (2H, m),
3.33-2.42 (5H, »)}, 3.87 (3, s), 3.98-4.07 (2R,
m), 5.27-5.35 (i¥, br), 6.67-6.76 (2H, m), 7.03-
7.19 (38, m), 7.44-7.50 (2H, m)

ESI-MASS (m/z) : 459 (M+H)

4-Nitro-N-[2-(4-carboxyphenyl)methoxy-4-
methyl]phenyl-N-methylbenzamide
NMR (CDClj, &) : 2.27 (3K, s), 3.40 (3H, s), 4.97
 (1H, d, J=14Kz), 5.10 (1K, 4, J=14Hz), 6.65 (1H,
s), 6.68 (1H, d, J=7Hz), 7.00 (iH, d, J=THz),
7.33-7.49 (4H, m), 7.97 (2E, d, J=8Hz), 8.10
(24, d, J=8Hz)

3<Methoxy-4—nitro—N—[2-(4-carbox§)phenylmethoxy—4-

methyl]lphenyl-N-methylbenzamide

MMR (CDCljy, &) : 2.30 {(3H, s), 3.42 (3", s), 3.61
(3H, s), 4.92 (iH, d, J=14Hz), 5.11 (1H, d,
J=14Hz), 6.65 (1K, s}, 6.73 {1H, d, J=T7Hz), 6.86
(LH, d, J=7Hz), 7.02-7.08 {2H, m), 7.48 (2H, d,
J=8Hz), 7.54 (1H, d, J=T7Hz), 8.1é (2H, 4, J=8Hz)

2- (4-Carboxyphenylmethyl)oxy~-4-methyl-N, N~

dimethylaniline

NMR (CDCly, &) : 2.31 (3H, s), 2.83 (6K, s}, 5.08
(28, s), 6.76-7.82 (2, m), 7.03 (iH, d, J=7Hz),
7.40 (2H, d, J=8Hz), 7.77 (2K, d, J=8Hz)

2-[3- (4-Methoxyphenyl)methoxypropyl-1-yl] thiobenzoic
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acid

NMR {CDCly, &) : 1.95-2.06 (2H, m), 3.03 (2H, ¢t,

J=7.5H2), 3.59 (2§, t, J=7.5Hz), 3.77 (3H, s),
4.46 (2H, s), 6.85 (2H, d, J=8Hz), 7.19 (1H, t,
J=7Hz), 7.16 (2H, &, J=8Hz), 7.36 (1H, d,
J=7Hz), 7.45 (1H, t, J=T7Hz), 8.10 (1H, 4, J=THz)
6) 4-Amino-3-methoxy-N-{[2-(4-carboxy}phenylmethoxy-4-~
methyllphenyl-N-methylbenzamide ’

10 NMR (DMSO-dg, &) : 2.21 (3H, s), 3.15 (3H, s), 3.41

(3, s), 4.95-5.23 (2H, m), 6.33 (1H, d, J=THz),
6.63-6.72 (3H, m), 6.87 (1H, s), 7.04 (1H, d,

. J=THz), 7.44 (2H, d, J=8Hz), 7.95 (2H, Qd, J=8Hz)

15 7) 4-2mino-3-methoxy-N-{[2-{3- (carboxymethyl)oxyprop-1i-~

y1]okyphenyl-N-methylbenzamide
MMR (CDClsz, B) :

2.00-2.12 (2H, m), 3.32 (3H, s),
3.60 (3E,

s), 3.63~3.74 {2¥, m), 3.89~-4.14 (2H,
m), 4.05 (2H, s), 4.50 {2H, br), 6.40 (1H, d,

20 J=7Hz), €6.80-6.95 (4H, m), 6.95 (1H, d, JI=7Hz),
7.16 (1H, t, J=THz)

8) 4-Amino-3~metpoxy?N-[2—[(E)-S-ethoxycarbonyl-4—

penten~l-yl]oxy-4-methyl]phenyl-N-methylbenzamide

25 NMR {CDCl,, &) : 1.87-1.99 (2H, m), 2.28 (3H, s),
2.34-2.45 (2H, m), 3.31 (3H, s), 3.61 (3H, s),
3.71-4.00 (2K, m), 5.87 (1H, d, J=15Hz), 6.41

(1H' df ’ J=7HZ) z 6.57—6-68 (2H, m) '] 6.80"7-12
(4H, m)

30

8) 3-({5-Carboxypent-l-yloxy)-4-{tert-
butoxycarbonylamino) toluene

NMR (CDCl,, &) : 1.45-1.63 (1lH, m), 1.64-~1.95 (4H,

m), 2.28 (3K, s), 2.42 (28, t, J=7Hz), 3.99 (2H,

35 t, J=7Hz), 6.65 (1K, s), 6.72 (1H, &, J=8Hz),
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€.98 (1H, s), 7.87 (1H, m)

¢4-[ {2-Bernzyloxy)benzoyvljamino-3-chlorobenzoic acid

NMR (CDCl3, 8y : 5.49 (2H, s), 7.18 (1H, t, J=6Hz),
7.32-7.42 (4H, n), 7.50-7.62 (3H, m), 7.89-7.93
(24, m), 8.10 {1H, d, J=7Hz), 8.58-8.62 (1H, m)

4~-[2- (Benzyloxy}benzoyl]amino-2-nitrobenzoic acid

NMR (DMSO-dg, &) : 5.22 (2H, s), 7.10 (1H, t,
J=7Hz), 7.28-7.38 (4H, m), 7.50-7.58 (3H, m),
7.65-7.69 (1H, m), 7.86 (2H, s), 8.16 (1lH, s)

2-({2-(Benzyloxy)benzoyl]lanino~5-pyridinecarboxylic

acid

NMR (DMSO-dg, &) : 5.18 (1H, s), 5.32 (2H, s), 6.98-
7.20 (2H, m), 7.29-7.67 (6H, m}, 7.84~7.88 (1lH,
m), 8.28-8.37 (2K, m}, 8.80 (1H, s)

4-[N-[2-[ (3-tert~-Butcxycarbonylaminoprop~1-

yl)oxy)phenyl]-tert-butoxycarbonylaminojmethyl-3-

methoxybenzoic acid

NMR (CDClz, &) : 1.35 and 1.43 (total 18H, s), 1.92-
2.00 (2H, m), 3.28 and 3.32 (total 2H, m), 3.20
and 3.28 (total 3H, s), 4.02 (2H, br), 4.77 (2H,
br), 6.77-7.99 (3H, m), 7.10-7.20 (2H, m), 7.44-
7.56 (2H, m), 7.69 (1H, br)

4-[2—[(34tért-Butoxycirbonylamincprop-1-y1)oxymethyl—

3-methoxybenzoic acid

NMR (CDClj, &) : 1.37 (94, s), 2.05 (2H, br), 3.40
(2H, br), 3.93 (34, s), 4.10-4.17 (2H, m), 5.27
(2H, s), 5.50 (14, br), 6.87-6.23 (4H, m), 7.59
(24, s), 7.72-7.77 {1E, m)

3;Benzyloxy-4-[2—[(3—tert-butoxycarbonylaﬁinoprop-1—
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yvl)oxylbenzoyl)aminobenzoic acid

NMR (DMSO-dg, 8) : 1.30 (9H, s), 1.62-1.72 (2H, m),

2.88-2.92 (2H, m), 3.95 (2H, t, J=6Hz), 5.37
(2H, s), 6.80 (1H, br), 7.13 (1H, t, J=THz),
7.21 (1H, &, J=7Hz), 7.30-7.67 (9§, m), 8.08
(1H, d, J=7Hz), 8.60 (1H, d, J=THz)

"*ﬁaﬁ-mnmamﬁﬁﬁhniJ

16) 2~[2-[(3-tert—BﬁtpxyCarbonylaminoprop-1-‘

yl)oxylbenzoyl]amino-5-thiophenecarboxylic acid

10 NMR (DMSO-dg, &) : 1.32 (9H, s), 1.82-1.90 (2H, m),
3.08-3.14

{(2H, m), 4.10 (2H, t, J=6Hz}, 6.81
{1H, &, J=5Hz), 6.93-7.00 (1H, m), 7.07 (1H, t,
J=THz)}, 7.19 (l1H, d, J=7Hz), 7.50-7.58 (2H, m),
7.67 (1H, d, J=7Hz)
.15 o
Preparation 9
The following compounds were cbtained according to a
similar manner to that of Preparation 3.
20 1)

3-Methoxy-4-nitro~-N-methyl-N-[2-[5~(4-
dimethylaminopiperidin-1~yl)carbonylpent~-1-yloxy}-4-
methylphenyl]lbenzanide

NMR (CDCl3, D) 1.30-1.96 (10H, m), 2.28 (%4, s),

2.30-2.41 (3H, m), 2.58 {(1H, m), 3.02 (1H, m),
3-33 (3H' 5)' 3.77 (SH' S) ¢ 3-82"4.00 [3H' m) ’
4.63 (1H, m), 6.56~6.66 (2K, m), 6.84 (1H, d,

J=9Hz), 6.93 (1H, &, J=9Hz), 7.06 (1H, s), 7.61
(14, &, J=9Hz)

25

30 2) 4-Nitro-N-methyl-N-{4-methyl-2~[4-(4-methylpiperazin~

1-yl) carbonyl]phenylmethoxy] phenylbenzamide

NMR (CDC131 6) : 2.2¢6 (3K, s), 2.32 (3H, s}, 2.36~

2.57 {(4H, m), 3.37 (3H, s), 3.42-3.59 (2#, m),
3.71-3.8% (2H, m), 4.94 (1H, d, J=14Hz), 5.07
(1H, d, J=14Hz), 6.60~6.69 (2H, m), 6.94 (1H, d,

35
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J=7Hz),_7.36—7.50 {SH, m), 7.95 (2H, d, J=8Hz)

4-Amino-3-methoxy-N-methyl-N-[4-methyl-2-[4- (4~

methylpiperazin-l-yl)carbonyllpvhenylmethoxy]-

phenylbenzamide

NMR (CDC13, &) : 2.28 (3H, s), 2.33 (3H, s), 2.37-
2.53 (4H, m), 3.36 (3H, s), 3.41-3.54 (2H, m),
3.57 (3H, s), 3.65-3.90 (4H, m), 4.90 (1H, 4,
J=14Hz), 5.06 (1H, d, J=14Hz), 6.38 (1H, d,
J=7Hz}, 6.62-6.70 (2H, m), 6.78 (1H, d, J=THz),
€.84 (lH, s), 6.98 (iH, d, J=7THz), 7.33 (2H, d,
c=8Hz), 7.41 (2H, d, J=8Hz)

4-Amino~-3-methoxy-N-[2-[4-(4-dimethylaminopiperidin-

1-yl)carbonyl]lphenylmethoxy-~4~methyljphenyl-N-

methylbenzamide

NMR (CDClsy, §) : 1.14-1.58 (2H, m), 1.75-2.00 (2H,
m), 2.26 (3H, s), 2.30 (3H, s), 2.40 (1, m),
2.73-3.10 (44, m), 3.36 (3H, s}, 3.57 (3H, s),
3.87 (3H, s), 4.83-5.12 (2H, m), 6.39 (1H, d,
J=7Hz), 6.61-6.71 (24, m), 6.28 (1H, d, J=THz),
6.33 (1H, s), 6.97 {14, d&, J=7Hz), 7.33 (2H, d,
J=8Hz), 7.4C (2H, d, J=8Hz)

4-Amino~3-methoxy-N-methyl-N-{2-[3~{4-

methylpiperazin-1-yl)carbonylmethoxyprop-1-

ylloxylphenylbenzamide

NMR (CDCl3, &) : 1.98-2.13 (2H, m), 2.27 (3Y, s),
2.29-2.38 (4H, m), 3.30 (3H, s), 3.36-3.47 (2H,
m), 3.52-3.74 (4H, m), 3.60 (3H, s), 3.94-4.17
(28, m), 4.11 (2H, s), 6.42 (1H, d, J=7Hz),
€.78-6.92 (4H, m), 7.00 (1K, 4, J=7Hz), 7.14
(1H, &, J=THz)

4-Amino-3-methoxy~N-[2-[ (E)-5- (4~
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dimethylaminopiperidin~l1-yl)carbonyl-4~penten-~1-
ylloxy-4-methyl]phenyl-N-methylbenzamide
- NMR (CDCly, d) : 1.30-1.47 (2K, m), 1.80-1.98 (2H,

m), 2.21 (3H, s), 2.26 (6H, s), 2.26~2.43 (2H,
x), 2.45-3.67 (6H, wm), 3.30 (3H, s), 3.861 (3H,
g), 3.85 (2H, br), 3.85-4.04 (2H, m), 4.62 (1H,
m}, 6.29 (1H, 4, J=15KHz), 6.41 (iH, d, J=7Hz),
6.57-6.63 (2H, m), 6.77-6.90 (4H, m)

3~[5~{4-Dimethylamincpiperidin-1-yl)carbonylpent-1-
vioxyl-4-(tert-butoxycarbonylamino) toluene

MR {CDClg, &) : 1.27-2.00 (19H, x), 2.21-2.44 (12H,
n), 2.58 (1K, m), 3.01 (1K, m), 3.89 (lH, m),
4.00 (2H, t, J=THz), 4.64 (1H, m), 6.64 (1H, s),

6.72 (1H, d, J=BHz), 6.94 (1H, s), 7.8% (1H, m)

Prevaration 10

The following compounds were obtained according to a

similar manner to that of Example 1.

1)

2)

Methyl 4-(2-benzyloxybenzoyl)amin6-3-methoxybenzoate

NMR (CDClg, 8) ¢ 3.50 (3H, s), 3.90 (3H, s), 5.36
(24, s), 7.08 (1H, &, J=9Hz), 7.15 (1H, ¢,
J=9Hz), 7.33-7.49 (8H, m), 7.73 (1H, d&d, J=1,

84z), 8.30 {1H, d, J=8Hz), 8.72 (1H, d, J=8Hz)
ESI-MASS (m/z) : 392 (M+H

Methyl 4~(2-acetoxybenzoyl)amino-3~methoxybenzoate

NMR (CDClz, &) : 2.38 (3K, s), 3.92 (3H, s), 3.99
(3H, s), 7.19 (1H, 4, J=8Hz), 7.38 (1H, t,
J=8Hz), 7.55 (1H, t, J=8Hz), 7.60 (1K, s), 7.75
(18, dd, J=2, 9Hz), 7.99 (1H, dd, J=1, 9SHz},

8.66 (1H, 4, J=8Hz), 92.03-9.07 (1#, br s)
ESI-M2SS (m/z) : 344 (M+H)

-wwiWHMimﬁnﬁsﬂiJ
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3-Methoxy-4-nitro-N-[2~ (4-methoxycarbonyl) -

phenylmethoxy-4-methyl)}phenylbenzamide

NMR (DMSO-dg, O) : 2.31 (3H, s), 3.84 (3H, s), 3.98
(3H, s), 5.27 (2H, s}, 6.81 (1H, 4, J=7Hz), 7.00
(1H, s), 7.49 (1H, d, J=7Hz), 7.62 (2H, d,
J=8Hz), 7.7% (1H, s), 7.92 (2H, 4, J=8Hz), 8.00
(1H, d, J=7Hz), 9.85 (1H, s)

4~-Nitro-3-methoxy-N-[ (E and Z)-2~(4-

methoxycarbonylphenyl)ethen-i-yl]jphenylbenzamide

NMR (CDClg, &) : 3.87 (3Hx2/3, s), 3.91 (3Bx1/3, s),
3.95 (3Hx2/2, s), 4.00 (3Hx1/3, s), 6.71-8.20
(13H, m) '

. 3-Methoxy-4-nitro-N-{[2-[3-{ethoxycarbonylmethyl) -

oxyprop-l-ylloxylphenylbenzamide

NMR (CDCljz, &) : 1.22 (3H, t, J=7.5Hz), 2.10-2.23
(2H, n), 3.78 (2H, t, J=7.5Hz), 4.01 (2H, s),
4.06 (38, s), 4.14 (2H, g, J=7.5Hz), 4.26 (2H,
t, J=7.5Hz), 6.91-7.06 (3H, m), 7.42 (1K, d,
J=7Hz), 7.74 (1H, s), 7.93 (iH, 4, J=7Hz), 8.49
(14, 4, J=7Hz), 7.78 (1H, s)

3-Methoxy-4-nitro~N-[2-[ (E)~5~ethoxycarbonyl~4-

penten-l-ylloxy-4-methyl]lphenylbenzamide

NMR (CDCls, &) : 1.27 (3H, t, J=7.5Hz), 1.93-2.08
(2H, m), 2.27-2.50 (2H, m), 2.32 (3H, s), 4.02
(3H, s), 2.01-4.11 (2H, m), 4.18 (2H, q,
J=7.5Hz), 5.88 (1H, d, J=15Hz), 6.72 (1H, s),
6.83 (1H, t, J=7Hz), 6.99 (1H, dt, J=15, 7.5Hz}),
7.35 (1, d, J=7Hz), 7.81 (1H, 's), 7.92 (1H, 4,
J=7Hz), 8.28 (1H, d, J=7Hz), 8.45 (1H, s)

4-Benzyloxy-3~-methoxy-N-methyl-N-[2~[5- (4~
dimethylaminopiperidin-1-yi)carbonylpent-1-yloxy]~4-



_ ~- 84 ~
methylphenyllbenzamide

NMR (DMSO-dg, &) : 1.35-1.49 (2H, m), 1.49-1.63 (2H,

m), 1.64-1.79 (2H, m), 2.23 (3H, s), 2.37 (2H,

t, J=7Hz), 2.72 {3H, m)}, 2.78-3.11 (2H, m), 3.16
5

(34, s), 3.28-3.60 ({5H, m), 3.71~4.13 (5H, m),

4.43 {14, m), 4.99 (2H, s), 6.63 (1lH, 4, J=8Hz),

6.80 (24, d, J=2Hz), 6.86 (2K, s), 6.98 (1iH, d,
J=8Hz), 7.26-7.44 (5H, m)

10 8) 3-Methoxy-4-nitro-N-(2-benzyloxy-4-methylphenyl)~

benzamide

MMR (CDCls, &) : 2.38 (3H, s), 3.90 (3H, s), 5.12

(24, s), ©6.88 (lH, s), 7.30 (1H, s), 7.51 (4H,
s), 7.59 (1H, s), 7.82 (1H, d, J=8Hz), 8.37 (1lH,

15 ] d, J=8Hz), 8.53 (1K, br)

9) 3-Methyl-4-nitro-N-methyl-N-{2-[5~(4-methylpiperazin-

l-yl)carbonylpent-1l-vlioxyl-4-methylphenyl]benzamide
MR (CDCly, &) :

1.48-1.60 (2H, m), 1.69~1.77 (2H,
20

®), 1.79-1.90 (2H, m), 2.25 (3H, s), 2.29 (3H,
s), 2.33-2.42 (64, m), 2.47 (3H, s), 3.32 (3H,
s), 3.45-3.50 (2H, m), 3.58-3.63 (2H, m), 3.82-
3.95 (2H, m), 6.55-6.59 (2H, m), 6.83 (1H, d,

J=7Hz), 7.14 {14, d, J=7Hz), 7.37 (1K,

25 (1H, d, J=7Hz)

s}y, 7.70

10) Ethyl 4-{(2-benzyloxy)benzoyl)amino-3~-chlorcbenzoate
NMR (CDCly, &) : 1.38 (3H, t, J=7Hz), 4.34 (2K, q,

J=THz), 5.38 (1H, s), 5.39 (1H, s), 7.03-7.16
(2H, m), 7.33-7.50 (6H, m}, 7.92-7.99 (2H, m),
8.24-8.32 (1H, m), 8.73-8.29 (1#, m)

30

11) 3~Hydroxy-4-nitro-N-methyl-N-{2-{5-{4~-
methylpiperazin-l-yl)carbonylpent-1-yloxy]~4-

35 methylphenyl]lbenzamide

1
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NMR (CDCls, &) : 1.48-1.60 (2H, m), 1.68-1.80 (2H,
w), 1.82-1.91 (2H, m), 2.28 (3H, s), 2.30 (3H,
s), 2.37-2.42 (6H, m), 3.32 (3H, s), 3.48-3.50
(2H, m), 3.62-3.68 (2H,.m), 3.90-3.97 (2H, m),
6.57-6.58 (2H, m}, 6.80-6.87 (2H, m), 7.08-7.10
(1H, m), 7.85 (1H, d, J=THz)

Ethyl 4-[2-{benzyloxy)benzoyl]amino-2-nitrobenzoate

MMR (CDCly, &) : 1.32 (3H, t, J=THz), 4.32 (2H, q.
J=7Hz), 5.22-5.30 (2H, nr), 7.12-7.27 (2H, m),
7.37-7.69 (%H, m), 8.20-8.34 (1H, m)

Methyl 2-[2-(benzyloxy)benzoyl]amino-5-~

pyridinecarboxylate

NMR (CDCly, &) : 3.92 (3H, s), 5.12 (1H, s), 5.36
(2H, s}, 6.90-7.01 (1K, m), 7.10-7.18 (2H, m),
7.32-7.55 (5H, m),8.27~8.34 (2H, m), 8.46 (1H,
d, J=6Hz), 8.87-8.88 (1H, m)

Benzyl 4-(2-acetoxybenzoyl)amino-3-benzyloxybenzoate

MMR (CDCl3, 8) : 2.05 (3H, s), 5.20 (2H, s), 5.87
(28, s), 7.13 (1H, d, J=8Hz), 7.32-7.47 (10H,
m), 7.50-7.57 (1H, m), 7.73 (1H, s), 7.80 (1lH,
d, J=8Hz), 7.96 (1H, d, J=8Hz), 8.68 (lH, d,
J=7Hz), 9.13 (1H, s)

Methyl 2-(2~acetoxybenzoyl)amino-5-

thiophenécarboxylate N _

NMR (CDClj, 8) : 2.39 (3H, s), 3.88 (3H, s), 6.69
{1H, d, J=5H2), 7.19-7.21 (1H, m), 7.35-7.30
(1H, m), 7.52-7.59 (1H, m), 7.63-7.66 (1H, m},
7.92-7.95 (1H, m), 9.18 (1H, s)

E:_e.p.amm_Ll

The following compound was obtained by reacting the
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compound, which was prepared according to a similar manner
to that of Example 1, with hydrogen chloride. )

=
2
=
!
—
=
3

4-Benzyloxy-3-methoxy-N-methyl-N=-[4-methyl-2~[5~ (4~

5 methylpiperazin~1l~yl) carbonylpent~l-yloxylphenyllbenzamide
hydrochloride
NMR (DMSO-dg, 0) ¢ 1.35-1.49% (2H, m), 1.49~1.63 (2H,
m), 1.64-1.79 (2H, m), 2.23 (3H, s), 2.37 (2H,
t, J=7Rz), 2.72 (34, m), 2.78~3.11 (2H, m}, 3.16
10

(3H, s), 3.28-3.60 (5H, m), 3.71-4.13 (5§, m),
2.43 (1H, m), 4.99 (2H, s), 6.63 (1H, &, J=BHz),

6.80 (28, d, J=2HKHz), 5.86 {2H, s), 6.98 (1H, d,
J=8M2), 7.26~7.44 (5H, m)

15 Preparation 12

The following compound was obtained according to a
similar manner to that of Example 4.

it | i i aakiodh i i i i

4~[{2-{ {3-tert-Butoxycarbonylaminoprop-1-
. ¥l)oxylbenzoyl]amino-3-methoxybenzoic acid
NMR {DMSO-dg, B)

20

1.35 (94, s), 2.04 (2H, quintet,
J=7Hz), 3.13 (2H, o, J=7Hz), 3.98 (3H, s), 4.28
{2H, t, J=7Hz), 6.95-7.00 (1H, m), 7.16 (1lH, t,
J=8Hz), 7.28 (1H, d, J=8Hz), 7.57-7.65 (3H, m),
8.11 (1H, dd, J=1, 8Hz), &8.63 (lH, d, J=8Hz)
ESI-MASS {(m/z) : 445 (M+H)

25

Preparation 1 3

»y

v i - *ﬂﬁﬂﬁ e Ao i e

The following compounds were obtained according to a

30 similar manner to that of Example 10.

o ) Ok

1) 4-Hydroxy-3-methoxy-N-methyl-N-{[4-methyl-2-[5-(4~

rethylpiperazin-l-yl)carbonylpent-1l~yloxylphenyl]-
benzamide

35 - MR (CDCl, 3) :

1.44-1.59 (28, m), 1.62~1.92 (4H,

i s
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m) ’ 2.22-2045 (IZH, m) ’ 3.31 (3H, S) 7 3.42-3-53
(ZHr m) P 3 - 58"'3. 74 (SH' m) ' 3.77—4 . 02 (ZH' m) ¥
€.53-6.70 (3H, n), 6.80-6.96 (3H, m)

Methyl 4-(N-methyl-2-hydroxybenzoylamino)-3-

methoxybenzoate

NMR (CDCly, &) : 3.37 (3H, s), 3.69 (3H, s), 3.91
(3H, s}, 6.38 (14, t, J=8Hz), 6.72 (1H, d,
J=8Hz), 6.81 (1K, d, J=8Hz), 7.15 (1H, t,
J=8Hz), 7.21 (1K, 4, J=%Hz), 7.4% (1H, &,
J=1Hz), 7.62 (1lE, dd, J=1, 9Hz)

ESI-MASS (m/z) : 316 (M+H)

4-Hydroxy-3-methoxy-N-methyl-N-{2-{5~- (4~

dimethylaminopiperidin-1-yl)carbonylpent-i-yloxy}-4-

methylphenyl)benzamide |

NMR (CDCls, &) : 1.25~2.00 (10H, m), 2.06-2.40 (6H,
m), 2.52 (1H, m), 2.73 (6H, br s), 3.02 (1H, m),
3.30 (34, s), 3.67 (38, s), 3.76-4.07 (34, m),
4.82 (12, m), 6.56~-6.72 (3H, m), 6.78-6.96 (3H,
m)

Methyl 4-([N-(2-hydroxyphenyl)-tert-

butoxycarbonylamino)methyl-3-methoxybenzoate

NMR (CDClg, &) : 1.38 (9H, s), 3.82 and 3.83 (total
3H, s), 3.90 and 3.91 (total 3H, s), 4.88 (2H,
s), 6.80-6.87 (1H, m), 6.95 (1H, br), 7.03-7.12
(28, m), 7.25-7.30 (2H, m), 7.48-7.50 (1H, m),
7.58-7.60 (1H, m)

2- (3-tert-Butoxycarbonylaminoprop-1-y1) oxyphenol

NMR (CDCly, &) : 1.45 (9H, s), 1.95-2.07 (2H, m},
3.25-3.45 (2H, m), 4.10 (2H, t, J=6Hz), 4.68
{14, br), 6.22 {1H, br), €.78-6.97 (4H, m)
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The following compounds were obtained according to a2
similar manner to that of Example 12.

3 e § s 1 G 13

-

1) Methyl 4-[N-methyl-2-[(3-tert-butoxycarbonylamino-
prop~1-yl)oxylbenzoyl]amino-3-methoxybenzoate
NMR (CDCl,, &) : 1.43 (9K, s), 1.95-2.05 (2H, m),
3.30-3.40 (5K, m), 3.83 (3H, s), 3.85 (3H, s),
3.96~4.04 (2H, m), 5.23-5.32 (1H, br), 6.65-6.73

(2, m), 7.00-7.16 (3H, m)}, 7.38-7.45 (2H, m)
ESI-MASS (m/z) : 473 (M+H)

10

2) ~ Methyl 4-{[2-[(3-tert-butoxycarbonylaminoprop-1-

yl)oxylbenzoyl]amino-3-methoxybenzoate

15 .NMR. (CDC1l3, &) : 1.40 (9H, s), 2.13-2.21 (2H, m),
3.33 (2H, q, J=7THz), 3.92 (3H, s), 4.00 (3H, s},
4.29 (2R, t, J=THz), 4.72-4.78 (1H, br), 7.03

(1H, d, J=BHz), 7.23 (1H, t, J=BHz), 7.49 (1H,
t, J=BHz), 7.60 (1H,

s), 7.75 (1H, d, J=BHz),
8.27 (1H, d, J=8Hz), 8.77 (1H, d, J=8Hz)
ESI-MASS (m/z) : 459 (M+H)

20

3)

i 1, o

4~Nitro-N~[2-(4-methoxycarbonylphenyl)methoxy-4-
methyl)phenyl-N-methylbenzamide

25 NMR (CDCls, &) : 2.27 (3H, s), 3.40 (3H, s), 3.94

(34, s), 4.95 (1H, &, J=14Hz), 5.09 (1H, d,
J=14Hz), 6.62 (1H, s), 6.69 (1H, d, J=7Hz), 6.97
(1H, d, J=7Hz), 7.31-7.49 (4H, m), 7.95 (2H, d,
J=8Hz), 8.10 (2H, d, J=8Hz)

30
Breparation 15
The following compound was obtained according to a

similar manner to that of Example 1lé6.

35 4-Amino- 34methoxy-N-methyl-N- [4-methyl=~2-{5~(4-
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methylpiperazin—i-yl)carbonylpent-l-yloxy]phenyl]benzamide
dihydrochloride '
NMR (DMSO-dg, &) : 1.33-1.64 (4E, m), 1.64~1.83 {2H,

m), 2.20 (3H, s), 2.29-2.43 (2H, m), 2.73 (3H,
S}, 2.79-3.10 (4H, m), 3.14 (3H, s), 3.22-3.56
(44, m), 3.62 (3H, s), 3.72-4.18 (3R, n), 4.42
(13, m), 6.62 (1K, d, J=8Hz}, 6.74-6.92 (3H, m),
6.92-7.10 (2H, m)

Breparation 16
The following compounds were obtained according to a
similar manner to that of Example 43,

1) Methyl 4-(2-hydroxybenzoy1)amino-3-methoxybenzoate
MMR (CDC13, &) : 3.93 (3H, s), 4.03 (3H, s), 6.96
(18, t, J=8Hz), 7.04 (1H, d, J=8Hz), 7.47 (1,
t, J=8Hz), 7.54 (1H, dd, J=1, 8Hz), 7.62 (1H,
$), 7.76 (K, d, J=8Hz), 8.51 (1m, d, J=8Hz),
8.85-8.89 (1H, br s)
ESI-MASS (m/z) : 302 (M+H)

2) Benzyl 3-benzyloxy-4-(2-hydroxybenzoyl)aminobenzoate
NMR (CDC13,_6) ¢ 5.23 (2m, s}, 5.38 (2H, s), 6.82
(1H, t, J=7Hz), 7.01 (1, a, J=7Hz), 7.30-7.49
(12H, m), 7.70-7.73 (1m, m), 7.80-7.83 (1H, m),
7.52 (1H, d, J=7Hz), 8.95 (1H, s)

3) Methyl 2—12;hydroxybenzbyl)amino—s-
thiophenecarboxylate
NMR (DMSO-dG, ) : 3.79 (3H, s), 6.95-7.03 (3H, m),
7.42-7.48 (1H, m), 7.62-7.64-(13; m), 7.88 (1H,
d, J=7Hz)

Breparation 17

The following compound was obtained according to a
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similar manner to that of Example 30.

3-Methoxy-4-nitro-N-methyl~N-[4-methyl-2-[4- (4~
methylpiperazin-1-yl}carbonyl ] phenylmethoxy]}—-
phenylbenzaride
NMR (CDCly, &) : 2.29 (3H, s), 2.35 (3§, s), 2.38-
' 2.54 (4K, m), 3.39 (3H, s), 3.43-3.53 (2H, m),
3.66 (3H, s), 3.71-3.88 (2K, m), 4.92 (1H, d,
J=14Hz), 5.07 (1H, d, J=14Hz), 6.65-6.72 (2H,
m), 6.87 (1H, d, J=7Hz), 6.98 (1H, d, J=7Hz),
7.03 (1, s), 7.37 (2H, 4, J=8Hz), 7.45 (2H, d,
J=8Hz), 7.56 (1H, d, J=THz) '

Preparation 18

To a rixture of 2-(4-methoxycarbonylphenyl)methoxy-4-
methylaniline (420 mg) and 37% formaldehyde solution (69.7
mg) in a mixture of methanol (10 ml) and acetic acid (0.1
wrl) was added scdium cyanoborohydride {146 mg) and the
mixture was stirred at ambient temperature for 3 hours.
The solution was diluted with ethyl acetate (30 ml) and
washed successively with saturated aqueous sodium hydrogen
carbonate, water and brine. The organic solution was

dried cver magnesium sulfate and the solvent was

evaporated in vacuo. The residue was purified by silica

gel column (chloroform) to give 2-(4~-

methoxycarbonylphenyl)methoxy-4~methyl-N-methylaniline

(356 mg). .

NMR (CDCly, &) : 2.22 (3H, s}, 2.80 (3, s), 3.91

(35, s), 5.11 (2H, s), 6.53 (1K, d, J=7Hz), 6.63
(1, s), 6.72 (1R, d, J=7Hz), 7.49 (2H, d,
J=8§z), 8.04 (2H, d, J=8Hz)

Breparation 19 .
2 solution of 2-benzyloxy-N-tert- .
butoxycarbonylaniline (1 g) in N,N-#imethylformamide (40
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ml) was treated with sodium hydride (147 mg, 60% w/w in
mineral oil) at 0°C. . The reaction mixture was stirred at
0°C for 30 minutes and then at ambient temperature for 1
hour. Methyl 4-bromomethyl-3-methoxybenzoate (909 mg) was
added, and the mixture was stirred at ambient temperature
for 30 minutes. The reaction was guenched with water and
the nmixture diluted with ethyl acetate. The organic phase
was washed with 0.5N hydrochloric acid, saturated aquéous'
sodium hyvdrogen carbonate, and brine. The solution was
concentrated in vacvo and the residue was purified by
silica gel column chromatography (hexane:ethyl acetate =
9:1) to give methyl 4-[N-[2-(benzyloxy)phenyl-tert-
butoxycarbonylamino)methyl-3-methoxybenzoate (1.38 g).
NMR {CDCl3, 8) : 1.32 and 1.40 (total 9H, s), 3.65
and 3.71 (total 3H, s), 3.90 (3H, s), 4.77 (2H,
s), 5.07 (2H, s}, 6.78-7.00 (3H, m), 7.09-7.20
(1B, m), 7.27-7.55 (8H, m)

Preparation 20
The following compounds were obtained according to a
similar manner to that of Preparation 19.

1) 4-Nitro-3-methoxy-N-[(E and 2)-2-(4-methoxycarbonyl-
phenyl) ethen-1-yl]lphenyl-N-methylbenzamide
NMR (CDCl3, &) : 3.40 (3Hx2/3, s), 3.49 (3Hx1/3, s),
3.54 (3Hx1/3, s), 3.60 (3Hx2/3, s), 3.86
(3Hx2/3, s), 3.95 (3Hx1/3, s), 6.41-8.07 (7H, m)

2) 3-Methoxy-4-nitro-N-[2-[3~(ethoxycarbonylmethyl)-
oxyprop-l-yl]oxy]phenyl-N-methylbenzanide
NMR (CDCly, &) : 1.27 (3H, t, J=7.5Hz), 2.04-2.17
(2H, m), 3.37 (3H, s), 3.71 (2H, t, J=7.5Hz),
3.76 (3H, s}, 4.06 (3H, s}, 4.20 (2H, g,
J=7.5Hz), 6.78-7.01 (4H, m), 7.04 (1H, s), 7.19
(1H, t, J=7Hz), 7.60 (1E, d, J=THz) "
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3) 3-Methoxy-4-nitro-N-(2-benzyloxy-4-methylphenyl)-N-

methylbenzamide

NMR (CDClz, &) 2.28 (3H, s), 3.39 (3H, s), 3.58
(3H, s), 4.85 (1H, d, J=12Hz), 5.07 (1H, d,
J=12Hz), 6.68 (2H, s}, 6.83 (iH, d, J=%9Hz), 6.96

(1H, &, J=9Hz), 7.00 (1H, s), 7.30-7.44 (5H, m),
7.52 (1E, d, J=9Hz)

p tion 21

To an ice bath cooled sclution of methyl 2-(3-
hydroxyprop~1-yl) thiobenzoate (3.7 g) in N,N-

dimethylformamide (30 ml) was added sodium hydride {60% in

oil, 719 mg) and the solution was stirred at the same

temperature for 30 minutes. 4-Methoxybenzyl chloride

{2.56 g) was added to the solution and the mixture was

stirréd at ambient temperature for 5 hours. The mixture
was diluted with ethyl acetate (100 ml) and the solution

The organic phase was
dried over magnesium sulfate and the solvent was

evaporated in vacuo to give a crude oil. The crude
product was purified by silica gel column chromatography
{(hexane:ethyl acetate =

10:1) to give methyl 2-(3-{4-
methoxyvrhenyl)methoxyprop-1-yl]thiobenzoate (2.13 g).

NMR (CDCl,, &) : 1.94-2.07 (24, m), 3.03 (2H, &,

J=7.5Hz), 3.58 (2K, t, J=7.5Hz), 3.80 (3H, s),

3.90 (34, s), 4.39 (2H, g, J=7.5Hz), 4.45 (2H,

s), 6.87 (2H, d, J=8Hz), 7.13 (1H, t, J=7Hz),
7.21~7.46 (4H, m), 7.96 (1H, d, J=THz)

Rreparation 22
The following compound was obtained éécording to a

similar manner to that of Preparation 21.

2-[3~ (Ethoxycarbonylmethyl) oxyprop-1-
vlloxynitrobenzene

|
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NMR (CDClz, &) : 1.25 (3H, t, J=7.5Hz), 2.08-2.20
(2H, m), 3.73 (2H, t, J=7.5Hz), 4.06 (2H, s),
4.13-4.32 (4H, m), 7.01 (1H, m), 7.10 (1H, d,
J=7Hz), 7.50 {(1H, t, J=7Hz), 7.82 (1H, d, J=T7Hz)

Preparation 23

To an ice bath cooled solution of 3-methoxy-4-nitro-
N-[2~ (4-methoxycarbonyl)phenylmethoxy-4-methyl]~
phenylbenzamide (7.67 g} in N,N-dimethylformamide (50 ml)
was added sodium hydride (60% in oil, 817 mg) and the
sclution was stirred at the same temperature for 30
minutes. Iodomethane (1.27 ml) was added to the solution
and the mixture was stirred at ambient temperature for 2
hours. The mixture was diluted with ethyl acetate (100
nl) -and the solution was washed with water and brine. The
organic phase was dried over magnesium sulfate and the
solvent was evaporated in vacuo to give an oil. The oil

" was solidified with diethyl ether to give 3-methoxy-4-

nitro-N-[2-(4-methoxycarbonyl)phenylmethoxy-4-
methyl]lphenyl-N-methylbenzamide (6.65 g).
NMR (CDC13, &) : 2.28 (3H, s), 3.40 (3H, s), 3.60

(3H, s), 3.94 (3H, s), 4.91 (1E, d, J=14Hz),
5.09 (1H, d, J=14Bz), 6.64 (1H, s}, 6.71 (1H, 4,
J=7THz), 6.84 (1H, d, J=7Hz), 7.00-7.04 (2H, m),
7.42 (2H, d, J=8Hz), 7.52 (1H, 4, J=7Hz), 8.08
{24, d, J=8Hz)

Breparation 24
The following compound was obtained according to a
similar manner to that of Preparation 23.

3-Methoxy-4-nitro-N-[2-([ (E) -5-~ethoxycarbonyl-4-
penten-l-yl]oxy-4—methy1]phenyl-N—methylbenzamide
NMR (CDClg, 8) ¢+ 1.28 (3H, t, J=7.5Hz), 1.%0-2.00
(2H, m), 2.00 (3H, s), 2.34-2.45 (2H, m), 3.35
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(34, s), 3.77 (3H, s), 3.84-3.97 (2H, m), 4.19
(2H, q, J=7.5Hz), 5.88 (1K, d, J=15Hz), 6.58-
€.64 (2%, m), 6.84-7.02 (3H, m), 7.07 (1H, s),
7.60 (1%, d, J=THz)
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The following compound was obtained according to a
similar manner to that of Example 45.

2-[5-({4~-Dimetnylaminopiperidin-i-yl)carbonylpent-1i-
vloxyl-4-methylaniline

NMR (CDClj3, &) 1.18-2.00 (i0H, m), 2.14-2.69 (13H,

m), 2.99 (1H, m), 3.44-4.07 (5H, m), 4.64 (1H,
m), 6.45~-6.70 (3H, m)

S

The following compound was obtained according to a
similar manner to that of Example 38.

2-Hydroxy-N-tert-butoxycarbonylaniline

NMR (CDClB, 5) H 1-55 (SH( S)' 6.63 (1H, S)' 6-82-

6.89 (1H, m), 6.97-6.99 (1E, m), 7.02-7.08 (2H,
m), 8.13 (1H, br)

Preparation 27

The following compound was obtained acceording to a
sirilar manner to that of Example 87.

Methyl 2-nitro-5-thiophenecarboxylate

7.86~7.88 (1H, m)
Preparation 28

To & suspensiocn of phosphonium bromide (1.9 g} in
tetrahydrofuran (35 ml) at 0°C was added 1.0M lithium
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bis(trimethylsilyl)amide in tetrahydrofuran (7.88 ml) over
5 minutes period. After 40 minutes, the cooling bath was
removed and the red suspension was stirred for 15 minutes
at ambient temperature. The suspension was recoolegd to
-78°C, and a solution of 2-[3-(phthalimido)prop~1-
vlloxybenzaldehyde (1.16 g) in 10 ml of tetrahydrofuran
(plus a 5 nl rinse) was added via cannula. The red
reaction mixture was stirred at 0°C to ambient

‘temperature. After 20 hours, the solution was quenched by

0.5N hydrochloric acid at 0°C. The resulting mixture was
concentrated and extracted with chloroform. The organic

‘extract was washed with brine and dried over magnesium

sulfate, filtered, and concentrated to give 4-[2-[2-[3-
{ohthalimido)prop-1~yl]oxylphenyl}vinyl-3-methoxybenzoic
acid (2.4 g).
NMR -(DMSO-dg, &) : 1.99-2.22 (2H, m), 3.72-3.94 (S5H,
m), 3.98-4.17 (2H, m), 6.38-7.88 (11H, m)

Preparation 29

To a suspension of sodium hydride (60% oil
suspension, 88.3 mg) in N,N~dimethylformamide (6 ml) was
added a solution of methyl 4-(2-benzyloxybenzoyl)amino-3-
methoxybenzoate (600 mg) in N,N-dimethylformamide {4 ml)
and the mixture was stirred at 0°C for 1 hour. Methyl
iodide (0.14 ml) was added dropwise to the above solution
and the mixture was stirred at 0°C for 30 minutes. The
reaction temperature was raised to ambient temperature
over 30 minutes and the reaction was quenched with 1IN
hydrochloric acid, and then the resulting solution was
extracted with ethyl acetate. Drying, filtering and
removal of solvents afforded a crude product. The crude
product was purified by column chromatography {(eluent:
hexane:ethyl acetate = 3:1) to give methyl 4-(N-methyl-2-
benzyloxybenzoylamino)~3-methoxybenzoate (650 mg).

NMR (CDCls, 8) : 3.35 (3E, s), 3.72 (3H, s), 3.87
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(34, s), 4.93-5.00 (2H, m), 6.65 (1H, d, J=84z),

6.76 (1H, t, J=8Hz), 7.00-7.12 (2H, m), 7.18-

7.23 {1H, m), 7.30-7.43 (6H, m), 8.02 (1H, s)
ESI-MASS (m/z) : 406 (M+H)

Preparation 30
To a solution of (S)-1,3~butanediol (1.0 g) and
triethylamine (1.12 g) in dichloromethane (30'ml) was ,
added portionwise é-toluenesulfonyl chloride (2.12 g) at
0°C, and then the mixture was stirred at ambient
temperature for 3 hours and stand overnight. The
resulting solution was diluted with dichloromethane (30
nl) and the organic layer was washed successively with 1IN
hydrochloric acid, saturated sodium bicarbonate aqueous
solution and brine. Drying, f£filtering and removal of
solvents afforded (S)-3-hydroxybutyl p-toluenesulionate
{2.26 g).
MMR (CDCly, 5) : 1.20 (3H, d, J=8Hz), 1.63-1.77 (1H,
m), 1.78-1.93 (1H, m), 2.47 (3H, s}, 3.89-4.00
(1H, m), 4.08-4.16 (1H, m), 4.20-4.29 (1lH, m},
7.37 (2H, d, J=9Hz), 7.80 (2H, d, J=9Hz)

Ereparation 31

A mixture of (S)-3-hydroxybutyl p~toluenesulfonate
(2.25 g) and phthalimide potassium salt (3.41 g) in N,N-
dimetnylformamide (40 ml) was stirred at 60°C for 3.5
hours. The resulting mixture was diluted with water (50
ml) and the aqueous layer was extracted with ethyl
acetate. Drying, filtering and removal of solvents
afforded a crude product. The crude product was
chromatographed on silica gel {eluent; hexane-ethyl
acetate = 2:1) to give (S)-4-(phthalimido-1-yl)-2~butanol
{910 mg).

NMR (CDCl,, d) + 1.22 (3H, 4, J=THz), 1.64-1.88 (2H,

m), 2.73 {1H, 4, J=4Hz), 3.68-3.78 (1lH, m},
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3.82~3.89 (2H, m), 7.70-7.77 (2H, m), 7.83~7.89 -
(2H, m)

Preparation 32

To an ice-bath cooled solution of 4-methoxycarbonyl-
phenylmethyl-tri-phenylphosphonium bromide (9.75 ¢} in
N,N-dimethylacetamide (50 ml) was added potassium tert-
butoxide (2.23 g). After being stirred in an ice-bath for
30 minutes, 2-nitrcbenzaldehyde (3.0 g} was added to the
sclution and the mixture was stirxred at the same
temperature for 1 hour. The mixture was diluted with
ethyl acetate and the solution was washed with water and
brine. The organic solution was dried over magnesium
sulfate and the solvent was avaporated in vacuo to give an
oil. The crude o0il was subjected to silica gel column
{10% ethyl acetate in n-hexane). Trans isomer was eluted
first (1.4 g) and next cis and trans mixture (3.7 g).

Methyl 4-[(E)}~-2-(2-nitrophenyl)ethen-1-yllbenzoate

NMR (CDCl3, ®) :- 3.92 (3%, s), 7.10 (1iH, d, J=15Hz),
7.41-7.50 (2H, m), 7.55-7.79 (48, m), 8.00 (1H,
¢, J=7Hz), 8.07 (2K, d, J=8Hz) |

Methyl 4-[E &nd Z)-2~(2-nitrophenyl)ethen~1-

ylibenzoate

MMR (CDClsj, &) : 3.83 (3Hx2/3 (Z), s), 3.91 (3Hx1/3
(E), s), 6.79 (1Hx2/3, d, J=12Hz), 6.98-8.14
(9H+1/3H, m)

P at3
To a solution of 3-(3-ethoxycarbonylprop-1-yl)oxy-4-
nitrotoluene (2.67 g) in dichlormethane (30 ml) was added

- diiscbutylaluminum hydride (1.5 M solution in toluene, 7

ml} at -78°C and the solution was stirred at the same
temperature for 2 hours. The reaction was quenched with
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addition of small amount of water and a mixture of
chlorofera (30 ml) and 1N hydrochloric acid (20 ml) was
added. The organic phase was separated and washed with
water and brine. The organic solution was dried over
magnesium sulfate and the solvent was evaporated in vacuo

to give an oil. A mixture of the crude aldehyde and

carxbethoxymethyvlene triphenylphosphorane (3.49 g) in

tetrahydrofuran (20 rl) was stirred at ambient temperature

overnight and the solvent was evaporated in vacuoc. The

residue was subjected to silica gel column and the column

was eluted with 10% ethyl acetate in n-hexane to give 3-

t(E)-S-ethoxycarbonyl—4—penten—1-y1]oxy-4-nitrotoluene

(2.29 q). .

NMR (CDCls, &) : 1.27 (2H, t, J=7.5Hz), 1.93-2.04

(2H, m), 2.37 (3H, s), 2.40-2.50 (2H, m), 4.09
{2#, t, J=7.5Hz), 4.18 (2H, g, J=7.5Hz), 5.89
{14, 4, J=15Hz), 6.80 (1H, 4, J=7Hz), 6.82 (1H,

s}, 7.00 (1K, dt, J=15, 7.S5Hz), 7.78 (1H, d,
J=THz)

Ereparation 34
A 300 =1 of hydrogenation bottle was flushed with

itrogen, and 10% palladium on carbon (1.5 g) was added
into the bottle. A -solution of benzyl 2-~(3-
phthalimidopropyloxy)benzoate (1.50 g) in methanol (50 ml)
and 1,4~-dioxane (50 ml) was added to the bottle, along
with one drop of acetic acid.
Parr apparatus at 3 atm of hydrogen at 35°C for 8 hours.
The catalyst was removed by filtration through a bed of
Celite, and washed with 1,4-dioxane (20 ml x 2). The

combined solution was concentrated with a.rotary

evaporator to give crude solid. The crude solid in

methanol (57 ml} and 1, 4-dioxane (10 m}l) was heated and

the product was recrystallized on cooling. The crystal

was collected by filtration, washed with cold methanol (5

oo | Vi 1 i

The mixture was shaken in a
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ml) and ari-dried to give 2~ (3-phthalimidopropyloxy)-
benzoic acid (4.18 g).
mp : 155-157°C
NMR (DMSO-dg, 8) : 1.98-2.14 (2H, m), 3.79 (2H, t,
J=7Hz), 4.08 (2H, t, J=7Hz), 6.99 (1lH, dd, J=8,
8Hz), 7.08 (iH, 4, J=8HKz), 7.47 (l1H, m), 7.62
(iH, &, J=8Hz)}, 7.77-7.92 (4H, m)

Preparation 35
A mixture of 4-amino-3-methoxy-N-[2-(4-
carboxyphenvlmethyl) oxy~4-methylphenyl]-N-methylbenzamide
{500 mg), ethanolamine (109 mg), triphenylphosphine (936
mg) and carbon tetrachloride (0.57 ml) in a mixture of.
pyridine and acetonitrile (1:1, 15 ml} was stirred at
ambient temperature for 18 hours. The solvent was
evaporated and the residue was purified on silica gel
column chromatography (Si0O, 0-10% methanol in chloroform)
to give 4-amino-3-methoxy-N-[2-[4-[N-(2-hydroxyethyl)~-
carbamoyllphenylmethyl]oxy-4-methylphenyl}-N-
methylbenzamide (392 mg).
NMR (CDClj, ®) = 2.27 (3K, s), 3.33 (3H, s), 3.48
{34, s), 3.60 (2, g, J=SHz), 3.78-3.84 (2H, m},
4.97 (2H, br), 6.35 (1H, d, J=8Hz), 6.61 (1H,
s), 6.68-6.79 (3H, m), 7.04 (1H, d, J=8Hz), 7.11
{(1H, br), 7.26 (2H, d, J=8Hz), 7.76 (2H, d,
J=8Hz)

Breparatiorn 36.

To an ice-cooled 4-amino-3-methoxy-N-[2-[4-[N-{2-
hydroxzyethyl)carbamoyl]phenylmethyl)oxy-4-methylphenyl}-N-
methylbenzamide (387 mg) was added dropwise thionyl
chloride (129 mg), and the mixture was stirred at ambient
temperature for 1 hour. The resulting mixture was added
aqueous sodium hydrogen carbonate sclution (15 ml). The
solution was extracted with ethyl acetate (10 ml x 3).
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The organic layer was washed with brine and dried over

magnesium sulfate. The solvent was removed under reduced

pressure to give 4-amino-3-methoxy-N-[2-[4-{2-oxazolin-2-

vl)phenylmethyl)oxy-4-methylphenyl]l-N-methylbenzamide (315

mg) . '

NMR (CDClg, &) : 2.26 (3H, s), 3.35 (3H, s), 3.52

(34, s), 4.08 (2H, t, J=10Hz), 4.25 (2H, t,
o=10Hz), 4.94 (1H, br), 5.07 (1H, br), 6.40 (1H,
¢, J=8Hz), 6.40-6.88 (4H, m), 7.00 (1H, d,
J=8Hz), 7.35 (2H, 4, J=8Hz), 7.96 (2H, 4, J=8Hz)

v * 4 7

To a solution of 3-bromopropylamine hydrobromide (5.0
g) and diisopropylethylamine (5.90 g) in dichloromethane
(80 ml) was added portionwise 9-fluorenylmethoxycarbonyl
chloride (5.91 g) and the mixture was stirred at ambient
temperature for 3 hours and stand overnight. The _
resulting mixture was diluted with dichloromethane (50 ml)

and the organic layer was washed successively with 1IN

hvdrochloric acid and brine. Drying, filtering and

removal of solvents afforded a crude product. The crude
product was triturated with diethyl ether-hexane (1:5) to
give 3-(9-fluorenylmethoiycarbonylamino)propyl bromide
{7.82 g). '
NMR (CDCljz, &) : 2.02-2.12 (2H, m), 3.30-3.45 (4H,
m), 4.21 (1H, t, J=8Hz), 4.44 (2H, d, J=8Hz),
4.82-4.90 (1H, br), 7.32 (2H, t, J=8Hz), 7.40

(24,. £, J=8Hz), 7.58 (2H, 4, J=8Hz), 7.78 (2H,
d, J=8Hz)

ESI-MASS (m/z) : 360 (M+H)

Rreparation 38
To a solution of thiosalicylic acid {500 mg) in

ethanol (15 ml) and 2N sodium hydroxide aqueous solution
(3.2 ml) was added 3-(9-fluorenylmethoxycarbonylanino}-

B!
!
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propyl bromide at ambient temperature and the suspension
was stirred for 2 hours. The resulting clear solution was
diluted with water (20 ml) and acidified with 1N
hydrochloric acid (6.5 ml). White crystals were collected
by filtration and the solid was washed with ethanol-water
(i:3, 15 ml) and then with n-hexane - diethyl ether (2:1,
15 ml) to give 2~[3-(9-flucrenylmethoxycarbonylamino)-
propylthiolbenzoic acid (1.07 g). - |
NMR (DMSO-dg, 8) : 1.69-1.7% (2H, m), 2.90 (2H, t,
J=8Hz), 3.08-3.18 (2K, m), 4.21 (1H, t, J=6Hz),
4.32 (2H, 4, J=6Hz), 7.20 (1E, t, J=8BHz), 7.28-
7.45 (6H, m), 7.50 (1H, t, J=8Hz), 7.68 (2H, d,
J=8Hz), 7.85-7.91 (3H, m)
ESI-MASS (m/z) : 434 (M+H)

Example 1

To a mixture of 2-benzyloxybenzoic acid (1.17 g) and
oxalyl chloride (0.536 ml) in dichloromethane (30 ml) was
added 2 drops of N,N-dimethylformamide and the mixture was
stirred at ambient temperature for 1 hour. After removing
& solvent by evaporation, a solution of residual acid
chloride in dichloromethane (5 ml) was added to a mixture
of 4-amino-N—methyl-N-[2;(5-ethoxyca:bonylpent-l—
yloxy)phenyllbenzamide (1.97 g) and triethylamine (1.07
ml) in dichlioromethane (5 ml) and the resulting solution
was stirred at ambient temperature for 3 hours. The
reaction mixture was washed successively with 1IN
hydrochloric acid, water (20 ml) and brine (20 ml}, and
dried over magnesium sulfate. The solvent was evaporated
to give an oil and the crude product was purified by
silica gel column {chloroform) to give 4-~(2-
benzyloxyvbenzoyl) amino-N-pethyl~N-[2- ({5~
ethoxycarbonylpent-1~yloxy)phenyl]benzamide (2.8% g) as a
colorless oil.

NMR (CD¢13, 8) : 1.23 (3#H, t, J=7.5Hz), 1.41-1@54
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(2H, m), 1.63-1.75 (24, m), 1.75-1.85 (2R, m),
'2.32 (2%, t, J=7.5Hz2), 3.32 (34, s), 3.80-3.95

(24, br), 4.12 (2H, q, J=7.5Hz), 5.18 (2H, s},

6.82-6.90 (2H, m), 6.92-7.00 (3H, m}, 7.07-7.19

Example 2

The following compounds were obtained aécording to a

similar manner to that of Example 1.
10

1} 4-(2-Benzyloxybenzoyl)amino-N-methyl-N-[2-{3- (4~

methylpiperazin-1-yl)carbonylaminoprop-1-yloxy]-
prenyl]lbenzamride

NMR (CDCly, 8) : 2.00 (2K, m), 2.26 (3H, s),

2.32-2.39 (4H, m}, 3.32 (3H, s), 3.34-3.41 (6H,
‘m}, 3.81-4.02 (2H, m}, 5.20 (2H, s), 6.78-7.26
{94, m), 7.38-7.53 (7H, m), 8.27 (1lH, d,

i5

J=THz)

2) 3-Methoxy-4-(2-nitrobenzoyl)amino-N-methyl-N-[4-

20 methyl-2-[5- (4—-methylpiperazin-l-yl)carbonylpent-1~
yloxylphenyl]benzamide

MMR (CDCly, &) : 1.43-1.60 (2H, m), 1.61-1.90 (4H,

m), 2.30 (6H, s), 2.31-2.44 (6H, m), 3.33 (3H,
s), 3.44-3.53 (2H, m), 3.57-3.67 (2H, m), 3.71
(38, s), 3.81-4.03 (2E, m), 6.56-6.69 (2H, m),
6.82-6.99 (2H, m), 7.03 (1H, s}, 7.57-7.66 (2H,

m), 7.67-7.76 (l1H, m), 8.02-8.13 (2H, m), 8.21
(14, d,. J=8Hz2)

25

30 3) 4-(2-Methoxybenzoyl)amino-N-methyl~N-[2-{5~

ethoxycarbonylpent-1-yloxy)~-4~-methylphenyllbenzamide

n), 1.63-1.90 (4H, m), 2.26 (3H, s), 2.34 (2H,
t, J=THz), 3.32 (3H, s), 3.79-3.99 (2H, m), 4.02

35 (34, s), 4.11 (2H, g, J=THz), 6.53-6.66 (2H, m),

3
1
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€.87 (1H, d, J=8Hz), 7.01 (1H, d, J=8Hz), 7.12
(1H, dd, J=8, 8Hz), 7.29-7.40 (2K, m), 7.42-7.56
(3H, m), 8.18-8.28 (1H, m), 9.81 (1H, br s)

4- (2-Benzyloxybenzoyl) amino-3-methoxy-N-methyl-N-[2-

(5~ethoxycarbonylpent-1-yloxy) phenyl]lbenzamide

NMR (CDClj, o) : 1.25 (3H, t, J=7Hz), 1.42-1.58 (2H,
m), 1.62-1.%0 (4H, m}, 2.32 (2H, t, J=7Hz), 3.28
(34, s), 3.33 (3H, s), 3.78-4.03 (2H, m), 4.12
(2H, q, J=7Hz), 5.30 (24, s), 6.72-7.22 (8H, m),
7.28-7.55 (6H, m), 8.20~8.29 (1H, n), 8.38 (1H,
d, J=8Hz)

4-[2-(Acetyloxy)benzoyl]amino-3-methoxy—N-methyl-N—

[2-[5~ {4-dimethylaminopiperidin-1-yl)carbonylpent-1-

yloxy]l-4~methylphenyllbenzanide

NMR (CDCls, o) : 1.32-2.01 (10H, m), 2.21-2.46 (15H,
m), 1.57 (1H, m), 3.02 (1K, m), 3.32 (3H, s),
3.79 (3H, s), 3.83-4.03 (3H, m), 4.69 (1H, m),
£6.54-6.67 (2H, m), 6.80-8.33 (8H, m)

4-[2- (Acetyloxy)benzoyl]amnino-3-methoxy-N-methyl-N-

[é—methyl—z-(S—ethoiycarbonylpent—l—yloxy)phenyl]-

benzamide

NMR (CDClz, &) : 1.26 (3H, t, J=7Hz), 1.44~1.91 (6H,
m), 2.21-2.41 (8H, m), 3.32 (3H, s), 3.80 (3H,
s), 3.82-4.03 (2H, m), 6.54~-6.67 (2H, m), 6.80-
€.95 (2H, m), 7.07 (1H, s}, 7.15 (1H, d, J=8Hz},
7.35 (1H, m), 7.51 (1H, m), 7.94 (1H, m), 8.28
(1H, d, J=8Hz), 8.87 (lH, s)

4- (2-Benzyloxybenzoyl) amino-2-chloro-N-methyl-N~[2-

(5—ethoxycarbony1pent-l-yloxy)phehyl]benzamide

NMR (CDClgy, &) : 1.26 (3H, t, J=7Hz), 1.47-1.98 (6H,
m), 2.36 (2H, t, J=7Hz), 3.34 (3H, s), 3.96 (2H,
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t, J=7Hz), 4.14 (2H, q, J=7Hz), 5.17 (2H, s),

6. 64‘60 82 (3H, m) ¢ 6-96 (IH; d' J=8HZ) 7 7.02-

7.21 (5E, m), 7.41-7.62 (6H, m), 8.25 (1H, m)

5

8) 4-{2-Acetoxybenzoyl)amino-3-methoxy-N-methyl-N-(2-
methylphenyl)benzamide

NMR (CDCly, &) : 2.21 (3H, s), 2.31 (3H, s), 3.38

(34, s), 3.73 (34, s), 6.87 (1H, d, J=8z), 7.00
(1H, s), 7.03-7.24 (5H, m), 7.29-7.43 (1H, m),
7.51 (1, dd, J=8, 8Hz), 7.92 (1M, d, J=8Hz),
.30 {14, ¢, J=8Hz), 8.87 (1K, br s)

10

92} 4¢~{3-Benzyloxybenzoyl)amino-3-methoxy-N-methyl-N~-[4~

methyl~2«[5-(4-dimethylaminopiperidin-1-
yl)carbcnylpent-l-yloxy]phenyl]benzamide
- NMR (CDCly, &) : 1.32-1.42 (2H, m), 1.50-1.58 (2H,

m), 1.67-1.90 (6éH, m), 2.28 (3H, s), 2.29 (6H,
s), 2.37 (2H, t, J=8Hz), 2.52-2.62 (1lH, m),
2.98~-3.07 (1H, m)}, 3.34 (3H, s), 3.78 (3H, s),
3.65~3.98 (3H, m), 4.59-4.67 {1H, m), 5.12 (2H,
s}, 6.58 (1H, d, J=8Hz), 6.63 (1H, d, J=8Hz),
6.84 (iH, d, J=8Hz), 6.92 (1H, d, J=8Hz), 7.02
(1K, s), 7.12-7.17 (1H, m), 7.33-7.50 (8H, m),

8.28 (1H, d, J=8Hz), 8.48 (1E, s)
25 ESI-MASS (m/z) : 721 (M+H)

15

20

10) 4-(2-Benzyloxybenzoyl)amino~N-{[2~({5-ethoxycarbonyl~-

pent-l-yl)oxy~4é-methyl]phenyl-N~-methylbenzamide

NMR (CDCl3, &) : 1.25 (3H, t, J=7.5Hz), 1.43-1.56
(2, m), 1.65-1.84 (4H, m), 2.25 (3H, s), 2.32
(2H, t, J=7.5Hz), 3.29 (3H, s),.3.77-3.93 (2H,

m), 4.12 (2H, q, J=7.5Hz), 5.19 (2H, s), 6.51
(2, m),

30

6.81 (1H, d, J=7Hz), 6.98 (2H, d,

J=BHz}, 7.07-7.19 (4H, m), 7.39-7.53 (6H, m),

35 8.27 (lH' dl J=7Hz,
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4- (2-Iodobenzoyl) amino-N~[2~ (4-methoxyphenyl) -

methoxylphenyl-N-methylbenzamide

NMR (CDCly, &) : 3.35 (3H, s), 3.82 (3H, s), 4.90-
5.05 (24, m), 6.83 (1H, t, J=7Hz), 6.89-6.96
(34, m), 7.04 (1K, d, J=7Hz), 7.10-7.19 {2H, m),
7.22-7.32 (44, m), 7.37-7.48 (3H, m), 7.53 (1H,
s), 7.88 (1E, 4, J=7Hz)

3-Methoxy-4—[2—(4-methoxyphenylﬁethyl)oxybenzoyl]—

amino-N-methyl-N-[4-methyl-2-[4-(4-methylpiperazin-1~

yl) carbonyliphenylmethoxylphenylbenzamide

NMR (CDCly, &) : 2.27 (3H, s}, 2.31 (3H, s), 2.35-
2.52 (2H, m), 3.24 (3H, s), 3.37 (3H, s), 3.40-
3.53 (2H, m), 3.62-3.81 (2H, m), 3.39 (3H, s),
4.89 (1H, d, J=14Hz), 5.06 (1H, d, J=14Ez), 5.21
(2H, s), 6.61~6.70 (2H, m), 6.80-7.18 (7H, m),
7.30-7.45 (7H, m), 8.22 (1H, &, J=7Hz), 8.31
(iH, d, J=7Hz)

4-[2-(E) - (2-Ethoxycarbonylethen-1-yl)benzoyl]lamino-3-

methoxy-N-methyl-N-[4-methyl-~2-[5- (4-methylpiperazin-

l-yl)carbonylpent-1~-yl]oxylphenylbenzamide

NMR (CDCly, &) : 1.30 (3K, t, J=7.5Hz), 1.49-1.60
(2H, m), 1.67-1.77 (2H, m), 1.79-1.90 (2H, m),
2.29 (6H, sx2), 2.33-2.43 (6H, m), 3.33 (3H, s),
3.45-3.53 (2H, m), 3.60-3.67 (2H, m), 3.71 (3H,
s), 3.85-4.01 (2H, m), 4.23 (2H, q, J=7.5Hz),
6.40 (lH, d, J=15Hz), 6.58-6.67 (2H, m), 6.86
(14, &, J=7Hz), 6.92 {1H, d, J=7Hz), 7.02 (1H,
s), 7.40-7.52 (2H, m), 7.58 (1H, d, J=7Hz), 7.68
(1H, 4, J=7Hz), 8.02-8.15 (2H, m), 8.27 (1K, d,
J=7THz)

4~ (2-Dimethylamino-4-methyl)phenoxymethyl-N-[2- (5-
ethoxycarbonylpent-1-yl) oxy-4-methyl]phenylbenzamide
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NMR (CDClsy, d) : 1.20 (3H, t, J=7.5Hz), 1.45-1.58
{24, m), 1.66-1.77 (2H, m), 1.80-1.85 (2H, m),
2.25 (3H, s}, 2.25-2.34 (2H, m), 2.31 {(3H, s),
2.80 (6H, s), 4.00-4.16 (4H, m), 5.20 (2H, s},
6.68~-6.89 (5H, m), 7.58 (2H, d, J=8Hz), 7.88
(24, 4, J=8Hz), 8.37 (1H, d, J=7Hz), 8.50 (1H,
s)

4- ({2-Benzyloxy)benzoylamino~3-methoxy~N~[ (E and 2)-2-

(4-methoxycarbonylphenyl)ethen~-1~yl]phenyl-N-

methylbenzamide

NMR (CDClj, 5) : 3.06 (3Bx2/3, s), 3.10 (3Hx1/3, s),
3.40 (3Hx2/3, s), 3.43 (3Hx1/3, s), 3.46
{3Hx2/3, s), 3.91 (3Hx1/3, s), 5.20 (2Hx2/3, s},
5.27 (2Hx1/3, s), 6.38-8.37 (22H, m)

3-Methoxy~4~[2-[3~ (4-methoxyrhenyl)methoxyprop-1-

yllthiobenzoyl]lamino-N-methyl-N-{4-methyl-2-{5~ (4~

methylpiperazin-l-yl)carbonylpent-1-yl}oxyl]-

phenylbenzanmide

NMR (CDCl3, &) : 1.44-1.58 (2H, m), 1.61-1.73 (2H,
m), 1.68-1.92 (4H, m), 2.25 (3H, s), 2.27 (3H,
s), 2.30-2.41 (6", m), 2.99 (2H,.t, J=7.5Hz),
3.30 (3H, s), 3.43~3.52 {4H, m), 3.57-3.66 (2H,
m), 3.70 (3¥, s), 3.78 {(3H, s), 3.82-3.90 (2H,
m), 4.38 (2H, s8), 6.53-6.65 (2H, m), 6.79-6.93
(38, m), 7.02 (1, s), 7.17-7.29 (4H, m), 7.33-
7.45 (2H, m), 7.65.(1K, d, J=7Hz), 8.29 (1H, 4,

=7Hz), 8.80 (1H, s)

4~ (2, 4-Dimethoxybenzoyl) amino~3-methoxy-N-methyl-N~

[4-methyl~2-[5-(4-methylpiperazin-1-yl)carbonylpent-

1-ylloxylphenylbenzamide

NMR (CDCl,, ) :+ 1.43-1.57 (2H, m), 1.64-1.72 (2H,
m), 1.72-1.91 {2, m), 2.24 (3H, s}, 2.27 (3H,
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s}, 2.30-2.40 (68, m), 3.31 (3H, s), 3.42-3.50

(2H, m), 3.59-3.65 (2H, m), 3.77 (3H, s), 3.80

(3H, s), 3.80-4.02 (2H, m), 3.96 (3K, s), 6.52-
6.63 (25, m), 6.81-7.04 (5K, m), 7.79 (1H, m),

8.38 (1H, d, J=7Hz)

4-[2~(Acetoxy) benzoyl]amino~3-methoxy-N-methyl-N-[4~
methyl-2-[5- (4-methylpiperazin-1-yl)carbonylpent~1-

yloxylphenyllbenzanide '

NMR (CDC13, 8) : 1.47-1.61 (2E, m), 1.64-1.93 (4H,

m), 2.22-2.46 (15H, m), 3.33 (3H, s), 3.44-3.53
(2H, m), 3.58-3.68 (2H, m), 3.79 (3H, s}, 3.82-
4.04 (2B, m), 6.54-6.68 (2H, m), 6.80-6.95 (2H,
m), 7.04 (1¥, s), 7.14 (1H, d, J=8Hz), 7.35 (1H,
m), 7.51 (1H, m), 7.92 (1H, m), 8.29 (1H, br d,
J=BHz), 8.B6 (1E, s)

4- (2-Benzyloxy-4-methylbenzoyl) amino-3-methoxy-N-
meth?l-N-[Z-[S-(4-methylpiperazin—1-yl)carbonylpent-
l1-yl)oxy-4-methylphenyllbenzamide

NMR (CDClg, o) ¢+ 1.48-1.61 (2H, m), 1.69-1.91 (4H,

m), 2.28 (3H, s), 2.30 (3H, s), 2.32-2.44 (6H,
m), 2.38 (3H, s), 3.20 (3H, s), 3.32 (3H, s),
3.50 (2H, t, J=5Hz}, 3.64 (2H, t, J=4Hz), 3.85-
4.06 (2H, m), 4.89 (2H, s}, 6.60-6.68 (2H, m),
6.82-6.95 (4H, m), 7.18 (1H, dd, J=2, 7Hz),
7.27-7.40 (5H, m), 7.98 (1H, d, J=8Hz), 8.38
(1H, d, J=8Hz)

4-(2-Benzyloxy-4-methylbenzoyl) amino-3-methoxy-N-
methyl-N-[2-(5-(4-methylpiperazin-l-yl)carbonylpent-
l1-ylloxy~-4-methylphenyl}benzanide

NMR (CDCls, &) ¢ 1.47-1.86 (6H, m), 2.28 (3H, s),

2.30 (3H, s), 2.36 (3H, s), 2.32~2.48 (6H, m),
3-30 (3H, S), 3.45"3-51 (ZH' m)' 3.60"3.66 ‘ZH'
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m), 3.63 (3H, s), 3.79-4.00 (2H, m), 5.24 (2H,
d, J=9Hz), 6.56-6.68 (2H, m), 6.80-6.83 (5H, m),

7.31-7.58 (5H, m), 8.11 (1H, d, J=8Hz), 8.36

4-(2~-Benzyloxy~5-methylbenzoyl) amino-3-nethoxy-N-
methyl-N-[2-[5-{4-methylpiperazin-1-yl)carbonylpent-
i-ylloxy~-4-methylphenyl]benzamide '
NMR (CDCly, &) : 1.47-1.99 (BH, m), 2.28 (3H, s),
2.31 (3H, s}, 2.31-2.45 (éH, m), 3.25 (3H, s},
3.29 (2H, s), 3.48 (3H, s), 3.48~-3.53 {(2H, m),
3.60-3.64 (2H, m), 3.82-4.01 (2H, m), 5.27 (2H,
s}, 6.54-6.63 (2H, m), 6.81-6.95 (4H, m), 7.19-
7.47 (74, m), 8.02 (1H, s), 8.36 (1H, d, J=8BHz)

4- (2-Benzyloxy~4-chlorobenzoyl)amino~3-methoxy-N-

methyl-N-{2-]5- (4~-methylpiperazin-l-ylcarbonyl)pent-

l1-yljoxy-4-methylphenyllbenzamide

MMR (CDCly, 5) : 1.46-1.86 {6H, m), 2.15-2.31 (2H,
m), 2.29 (6H, s), 2.30-2.58 (4H, m), 3.28 (3H,
s), 3.49 (2B, t, J=5Hz), 3.60 (3H, s), 3.61 (2H,
t, J=5Hz), 3.85-4.00 (2H, m), 5.15 (2H, s),

6.54-6.67 (2H, n), 6.83-7.16 (4H, m), 7.34—7.49

(74, m), 8.01 (1H, 4, J=BHz), 8.13 (1iH, d,
J=8Hz)

4~ (2-Benzyloxy-4-methoxybenzoyvl)amino-3-methoxy-N-

methyl-N-[2~[5- (4-methylpiperazin-l~-ylcarbonyl)pent-

1-yl}oxy-4-methylphenyl lbenzamide

NMR (CDCly, &) 1.44-1.59 (2H, m), 1.63-1.84 (4H,
m), 2.28 (3H, s), 2.30 (3H, s),.2.25-2.40 (6H,
m), 3.28 (3H, s}, 3.30 (3H, s), 3.48 (2H, t,

=4Hz), 3.62 (2H, t, J=4Hz), 3.89-4.01 (2H, m),

5.26 (2H, s), 6.52-6.67 {44, m), 6.81-6.92 (4H,
=), 7.35-7.48 (5%, m), 8.21 (1H, 4, J=9Hz), 8.38

3
i
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(1H, d, J=8Hz)

4~ (2-Acetoxybenzoyl) amino-3-methoxy-N-(2-benzyloxy-4-

methylphenyl)-N-methylbenzamide

NMR (CDClz, &) : 2.29 (3H, s), 3.39 (3H, s), 3.60
(34, s), 4.88 (1H, d, J=12Hz), 5.02 (1H, 4,
J=12Hz), 6.68-6.73 (2H, m), 6.82 {1H, d, J=8Hz),
7.02 (1, s), 7.11-7.20 (2H, m), 7.31-7.42 (5H,
®), 7.46-7.53 {iH, m), 7.93 (1H, d, J=8Hz), 8.27
(1§, d, J=8Hz), 8.86 (1H, br)

4~ (2-Acetoxybenzoyl) amino-3-methoxy-N-{2-[4- {2~

oxazolin-2-yl)phenylmethyl}oxy-4~methylphenyl}-N-

methylbenzamide '

NMR (CDCly, &) : 2.27 (3H, s), 2.31 (3H, s), 3.39
"{3H, s), 3.63 (3H, s), 4.07 (2H, t, J=10Hz},
4.42 (2H, t, J=10Hz), 4.91 (1H, d, J=12Hz), 5.1l1
(14, d, J=12Hz), 6.61 {(1H, br), €.77 (1H, d,
J=8Hz), 6.82-7.15 (5H, m), 7.24-7.50 (4H, m},
7.%90 {2H, 4, J=BHz), 8.20 (1H, d, J=BHz)

4-[2-[3-(9-Fluorenylmethyl)oxycarbonylaminoprop-1-

y1]thiobenzoyl]amino-3-methoxy-N-methyl-N-[2-{5- (4~

dimethylaminopiperidin—l-yl)carbonylpent-l-yl]oxy—d-

methylphenyllbenzamide o

NMR (CDClz, &) : 1.32-1.92 (12H, m), 2.29 (9H, s),
2.39 (2H, t, J=5Hz), 2.60 (1H, t, J=10Hz), 2.90-
3.12 (3H, m), 3.29 .{(2H, g, J=5Hz), 3.33 (3H, s),
3.75 (3H, s), 3.82-4.00 (4H, m), 4.38 (2H, t,
J=4Hz)}, 6.55-6.67 (3H, m), 6.83 (1H, d, J=8Hz),
6.92 (18, d, J=8Hz), 7.02 (1H, s), 7.25-7.46
(6H, m), 7.59 (28, d, J=7Hz), 7.63 (1lH, d,
J=8Hz), 7.77 (2H, d, J=8Hz), 8.30 (1H, d,
J=8Hz), 8.70 (1H, s)
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4-[2~(Acetyloxy)benzoyl)anino-3-methyl-N-methyl-N-[2-
[5~ (4-methylpiperazin-1~yl)carbonylpent~1-yloxy]-4-
methylphenyllbenzamide
NMR (CDClz, &) : 1.53 (2H, br), 1.63-1.89 (4K, m},
2.22 (34, s), 2.30 (3H, s}, 2.36 (3H, s), 2.22-
2.50 (10H, m), 3.32-3.38 (3H, m), 3.52-3.57 (2H,
m), 3.67 (2H, br), 3.95 (2H, br), 6.61 (2H, s),
. 6.83-6.93 (2H, m), 7.02-7.20 (2H, m), 7.32-7.58
(2H, m)}, 7.68 (1H, 4, J=7Hz), 7.85 (1H, br)

4~[ (2-Benzyloxy)benzoyllamino-3-{[ (2-benzyloxy} -~

benzoyl}oxy-N-methyl-N-{2-[5-(4-methylpiperazin-1-

yl) carbonylpent~1-yloxy}-4~methylphenyl]benzamide

NMR (CDC13, 9) ¢+ 1.44-1.53 {(2H, m), 1.60-1.87 (4H,
m), 2.28 (3H, s), 2.29 (3K, s), 2.32-2.38 (7R,

“m), 3.33 (3H, s), 3.43 (2H, br), 3.60 (2H, br),

3.90 (2H, br), 4.79 (2H, s), 4.93 (2H, s), 6.11-
6.20 (3H, m), 6.82-7.43 (18H, m), 7.83-7.88 (1H,
m), 8.12-8.15 (1H, m}, 8.37-8.42 (1H, m)

4~[4- (Benzyloxy)benzoyl] anino-3~-methoxy-N-methyl-N-

{2-[5- (4~dimethylaminopiperidin-1-yl)carbonylpent-1-

yloxy]-4-methylphen§l]benzamide

NMR (CDCly, &) : 1.30-1.45 (1H, m), 1.47-1.58 (2H,
), 1.60-1.75 (4H, m), 1.78-1.91 (2H, m), 2.27
(98, s), 2.30-2.40 {(3H, m), 2.50-2.63 (1H, m),
2.85~-3.07 (1K, m), 3.30 (3K, s), 3.77 (3H, s},
3.82-3.98 (4H, m), 4.56-4.67 (1E, m), 5.11 (2H,
s), 6.56-6.62 (2H, m), 6.80-6.93 (2H, m), 7.00-
7.05 (34, m), 7.34~7.45 (4B, m), 7.78-7.82 (2H,
m), 8.22-8.30 (14, m), 8.46 (1lH, .s)

4-[4~(Benzyloxy)benzoyl]anino~3-methoxy-N-methyl~-N-
{2~ {5~ (4~-methylpiperazin-l-yl)carbonylpent-l-yloxyl-
4~-methylphenyl]benzamide
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NMR (CDCl,, 8) : 1.48-1.59 (2H, m), 1.69-1.80 (4H,
m), 2.28 (3H, s), 2.30 (3H, s), 2.35-2.42 (6H,
m), 3.31 (3K, s), 3.48-3.50 (2H, m), 3.62-3.66
{2H, m), 3.78 (3H, s), 3.82-4.00 (2H, m), 5.13
(2H, s), 6.57-6.60 (2H, m), 6.81-6.92 (2H, m),
7.00-7.02 (3H, m), 7.30-7.43 (5H, m), 7.78-7.82
(24, =), 8.27 (1H, &, J=7Ez}, 8.43 (1H, s}

31} 4-[2-(Benzyloxy)benzoyl]amino-2-nitro-N-methyl-N-[2-

[5- (4-dimethylaminopiperidin-1~yl)carbonylpent-1-~
yvloxy]l-4-methylphenylibenzamide
NMR (CDCly, &) : 1.30-1.44 (2H, m), 1.50-1.94 (8H,
=}, 2.20 (3%, s), 2.27 (6H, s), 2.30-2.43 (3H,
m), 2.52-2.63 (1K, m), 2.97-3.10 (1H, m), 3.32
{34, s), 3.85-3.97 (4H, m), 4.57-4.68 (1H, m),
-5.20 (2H, s), 6.41-6.48 {(2H, m), 6.52 (1iH, s),
6.90-6.93 (1H, m), 7.11-7.20 (3H, m), 7.32 (1H,
s), 7.48-7.59 (6H, m), 7.69~7.73 {(1H, m), 8.29
(i, d, J=7Hz)

32) 2-[2-(Benzyloxy)benzoyl)amiro-N-methyl-N~[2-[5~-(4-
dimethylaminocpiperidin-1-yl)carbonylpent-1-yloxy]-4-
methylphenyl]-S-pyridinecarboxamide
NMR (CDCl3, &) : 1.30-1.44 (2K, m), 1.44-1.60 (2H,

m), 1.60-1.85 (6H, m), 2.20 and 2.28 (total 9H,
s), 2.29-2.41 (34, m), 2.47-2.64 (1H, m}, 2.93-
3.09 (1H, m), 3.32 (3H, s), 3.79-3.98 (4%, m),
4.57-4.69 (lE, m),.4.97-5.17 (1H, m), 5.32 (1lH,
s), 6.39-6.50 (l1H, m), 6.60-6.78 (2H, m), 6.85-
6.90 (14, m), 7.00-7.12 (2H, m), 7.27-7.50 (7H,
m), 7.56-8.25 (2H, m)

Example 3 |
To a mixture of 2-benzyloxybenzoic acid (1.55 g) and
oxalyl chloride (1.18 ml) in dichloromethane (30 ml} was
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added 1 drop of N,N-dimethylformamide and the mixture was
stirred at ambient temperature for 1 hour. After removing
a solvent by evaporation, a solution of residual acid
chloride in dichloromethane (30 ml)} was added to a mixture
of 4-amino-3-methoxy-N-methyl-N-[4-methyl=2-[5- (4~
methylpiperazin-l-ylcarbonyl)pent-i-yloxylphenyllbenzamide
{3.28 g) and pyridine (1.1 ml}'in dichloromethane (50 ml)
and the nixture was stirred at ambient temperature for 2.5
hours. The mixture was washed with saturated sodium
hydrogen carbonate solution and brine, and dried over
scedium sulfate. The solveht was ramoved by evaporation
and purified by silica gel column chromatography (SiOy;
85 g, 2% methanol in dichloromethane) to give 4-(2-
benzyldxybenzoyl)amino-3-methoxy~N—methyl-N—[2—[5—(4-
methylpiperazin—-l-ylcarbonyl)pent-1-yloxyl~4-
methylphenyllbenzamide {4.5 g).
NMR (CDCla, 8) : 1.44-1.59 (2H, m), 1.62-1.90 (4H,
m), 2.27 (3H, s), 2.28 (3H, s), 2.30-2.43 (6H,
m), 3.30 (3H, s), 3.32 (3, s), 3.43-3.53 (2H,
x}, 3.57-3.67 (2H, m), 3.78-4.03 (2H, m), 5.30
(24, s), 6.52-6.66 (2H, m), 6.78~6.96 (3H, m),
7.04 (1¥, d, J=9Hz), 7.10 (1K, dd, J=9, 9Hz),
7.30-7.49 (6H, m), 8.20-8.28 (1H, m), 8.37 (1H,
d, J=9%Hz)

Example 4
A solution of 4-(2-benzyloxybenzoyl)amino~-N-methyl-N-

in a mixture of ethanol (50 ml) and 1N sodium hydroxide
soluticn (10 ml) was stirred at ambient temperature for 4
hours. After removing ethancl by evaporation, the agueous
solution was adjusted to PH 2 with 1N hydrochloric acid
and the mixture was extracted with chloroform (30 x 2).
The organic phase was washed with water (40 ml) and brine
{30 m1), and dried over magnesium sulfate. The solvent

et et i el SRS
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was evaporated to give 4-(2-benzyloxybenzoyl)-

amino-N-methyl-N-[2- (5-carboxylpent-1-yloxy)phenyl]-

benzamide (1.76 g) as a colorless oil.

NMR (CDClsz, &) : 1.45-1.57 (2H, m), 1.66-1.83 (4H,

m), 2.37 (28, t, J=7.5Hz), 3.32 (3H, s), 3.78-
3.96 (2H, br), 5.17 (2¥, s), 6.75-6.82 (2H, m),
6.53-7.02 (3H, m), 7.10-7.22 (54, m), 7.36-7.51
(6H, m), 8.28 (1H, d, J=THz)

Example 5
The following compounds were obtained according to a
similar manner to that of Example 4.

1) 4-[2-(Carboxymethoxy)benzoyl]amino-N-methyl~N-[2~-[5-
(4-methylpiperazin-1-yl)carbonylpent-l-yloxylphenyl}-
benzamide
NMR (CDC13, 8) : 1.€3 (2H, m), 1.73 (2H, m), 1.85

(2H, m), 2.28 (3H, s), 2.35-2.41 (6H, m), 3.36
(34, s), 3.47 (2H, m), 3.61 (2H, m), 3.91 (2H,
m), 4.76 (2H, 8), 6.72-6.82 (2K, m}, 6.86-7.01
(24, m), 7.07-7.18 (2H, m), 7.35 (2H, d,
J=8.5Hz2), 7.47 (1H, t, J=7Hz), 7.72 (2H, 4,
J=8.5Hz), 8.25 (1H, d, J=T7Hz)

2) 4-(2-Aminobenzoyl)arino-N-methyl-N-{[2-(5-carboxypent-
1-yloxy)-4-methylphenyl]benzamide
NMR (CDCly, &) : 1.45-1.59 (2K, m), 1.64-1.85 (4H,
m),-2.27 (3K, s); 2.38 (2K, t, J=THz), 3.32 (3H,
s), 3.73-4.00 (2H, m), 6.56-6.76 (4H, m), 6.93
(1, d, J=9Hz), 7.18~7.48 (6H, m), 7.86 (1lH, br
s)

3) 4-{2-Methoxybenzoyl)amino-N-methyl-N-[2-({5-
carboxvpent-l-yloxy)-4-methylphenyllbenzamide
NMR (CDCly, &) : 1.46~1.62 (2H, m), 1.65~1.88 (4H,
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m), 2.26 (3H, s), 2.39 (2H, t, J=7Hz), 3.33 (3H,
s), 3.73-4.00 (2H, m), 4.01 (3H, s), 6.54-6.68
(28, m), 6.91 (1H, br d, J=SHzZ), 6.99 (1H, d,
J=9Hz), 7.10 (1H, dd, J=9, 9Hz), 7.35 (2H, br d,

5 J=SHz), 7.41-7.57 (3H, m), 8.17-8.27 (1H, m),
9.84 (1H, br s) .

4) 4-(Z-Benzyloxybenzoyl)amino-3-méthoxy-N—methy1—N~[2~'
{5~carboxypent-1-yloxy) phenyllbenzamide
10 NMR (CDCls, 8) ¢ 1.43-1.60 (2H, m), 1.62-1.88 (4H,
m), 2.38 (2H, t, J=7Hz), 3.28 (3H, s), 3.34 (3H,
s), 3.76-4.02 (2H, m), 5.28 (2H, s), 6.74-6.85
(24, m), 6.86-6.97 (2H, m), 6.97-7.20 (4H, m),
7.28-7.50 (6H, m), B8.16-8.27 {(1H, m), 8.36 (1lH,
15 d, J=8Hz)

5) 4-{2-[(3-tert~Butoxycarbonylaminoprop-1-
yl}loxylbenzoyl] amino-3-methoxy-N-methyl-N-[2- (5~
carboxypent-1l-yloxy)~4~-methylphenyllbenzamide

20 NMR (CDClq, &) : 1.31-1.96 (17H, m), 2.00-2.48 (€H,
: m), 3.14-3.39 (54, m), 3.62-4.07 (5H, m), 4.10-
4.30 (2H, m), 4.86 (1H, m), 6.52-6.72 (2H, m),
6.81-7.16 (54, m), 7.37-7.53 (24, m), 8.11-8.51
(2€, m)
25

€) 4-(2-Benzyloxybenzoyl)anino-2-chloro-N-methyl-N-[2-
{5-carboxypent-l1-yloxy)phenyl]lbenzamide
NMR (CDClz, &) : 1.50-1.67 (2H, m), 1.68-1.98 (4H,

®), 2.42 (2H, t, J=7Hz), 3.34 (3H, s), 3.99 (2H,

30 t, J=74z), 5.16 (2H, s), 6.65-6.80 (3H, m), 6.98
(14, d, J=8Hz), 7.02-7.22 (5H, m), 7.40-7.61
(6d, m), 8.24 (1H, m)

7)  &-[2-[ (3~-tert~Butoxycarbonylaminoprop-l-yl)oxy}-
35 benzoyl]amino-3-methoxy-N-methyl-N-[4- {5~-carboxypent-

g
I
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1-yloxy)phenyl]benzamide

NMR (CDCly, &) : 1.40 (9H, s), 1.45-1.80 (8H, m),
2.18-2.27 (2H, m), 2.32-2.40 (2H, m), 3.25-3.35
(2H, m), 3.48 (3H, s), 3.80 (3H, s), 3.93 (2H,
t, J=6Hz), 4.19~4.28 (2H, m), 4.73-4.83 (1H,
br), 6.73-6.80 {(3H, m), 6.93-7.12 (6H, m), 7.46
(1H, t, J=8Hz), B.17-8.27 (1H, m)

ESI-MASS (m/z) : 686 (M+Na)

4-[2- (3-Aminoprop-1-vl)oxybenzoyl]amino-N-[2-{5-

carboxypent-1-yl)oxy-4-methyl]phenyl-N-

methylbenzamride

NMR (DMSO-dg, ®) : 1.31-1.80 (6H, m), 1.95-2.07 (4H,
r), 2.22 (3H, s), 2.86 (2H, t, J=7.5Hz), 3.16
(35, s), 3.70 (1H, m), 3.93 (1H, m), 4.16 (2H,
‘t, J=7.5Hz), 6.65 (1H, d, J=7Hz), 6.78 (1H, s),
7.00~7.10 (2H, m), 7.20 (1H, d, J=7Hz), 7.23
(2H, 4, J=8BHz), 7.43-7.62 {4H, m)

4-[2-[3~ (tert-Butoxycarbonyl) aminoprop-1-

ylloxybenzoyl])amino-N-[2~{5-carboxypent-1~yl}oxy-4-

methyl]phenyl-N-methylbenzamide

NMR (CDCl,, &) : 1.36-1.50 (2H, m), 1.41 (9H, s),
1.50-1.62 {2H, m), 1.66-1.84 (2H, m), 2.05-2.19
(2H, m), 2.25 (3H, s), 2.36-2.44 (2H, m), 3.23~
3.41 (2¥, m), 3.31 (3H, s), 3.77-4.00 (2H, m),
4.16-4.29 (2H, m), 4.88 (1H, br), ©.53-6.67 (2H,
m), 6.98 (2H, 4, J=8Hz), 7.08 (1H, m), 7.30-7.53
{34, m), 8.11 (1H, m)

4-[(2-Benzyloxy)benzovl]amino-N-[2-(3-carboxyprop-1-

yl)oxylphenyl-N-methylbenzamide

NMR (DMSO-dg, 8) : 1.90-2.01 (2H, m), 2.42 (2H, t,
J=7.5Hz), 3.20 (3H, s), 3.85-4.02 (2H, m), 5.20
(2H, s), 6.85 (1H, t, J=7Hz), 6.98 (1H, d,
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J=7Hz), 7.09 (1H, t, J=7Hz), 7.15-7.37 (6H, m),

7.49 (2H, d, J=8Hz), 7.62 (1H, d, J=T7H2)

=
| o
L4

4~ (2~-Iodobenzoyl) amino~-N-[2-{5~carboxypent-1~
yl)oxy]phenyl—N—methylbenzémide

NMR (CDCl3, &) : 1.45-1.58 {2H, m), 2.65-2.75 (2H,

m), 2.75-2.84 (2H, m), 2.35 (2K, t, J=7.5Hz),
3.32 (3H, s), 3.82-3.98 (2H, wm), 6.77-6.86 (2H,
m), 7.04 (1E, 4, J=THz), 7.09-7.21 (2H, m},
7.28-7.48 (5H, m), 7.82~7.90 (2H, n)
12) 4-(2-Dimethylamino-4-methyl)phenoxymethyl-N-[2- (5~
carboxypent-1-yl)oxylphenyl-N-methylbenzamide
NMR (CDCly, &) : 1.38-1.52 (2H, m), 1.59-1.69 (2H,
m), 1.72-1.85 (2H, m), 2.23 (3H, s), 2.25 (3H,
s), 2.30 {(2H, t, J=7.5Hz), 2.75 (6H, s), 3.33
(38, s), 3.11~-3.25 (2H, m), 3.88-4.00 (2H, m),
5.02 (24, s), 6.56-6.67 (3H, m), 6.71 (1H, d,

J=7Hz), 6.80-6.989 (2K, m), 7.24 (2K, d, J=8Hz),
7.38 (28, d, J=8Hz)

13) 3-Methoxy~4-[2~[1~(tert-butoxycarbonyl)piperidin-4-

yl]oxybenzoyl]amzno—V-[2—(S-carboxypent-l-yl)oxy—4-
methyllphenyl-N-methylbenzamide
NMR (CDClj, &) : 1.40-1.57 (2H, m), 1.45 (%4, s),
1.60-1.94 (6H, m), 2.01-2.22 (2H, m), 2.29 (3H,
s), 2.38 (2H, t, J=7.5Hz), 2.97-3.20 (2H, m),
3.33 {(3H, s), 3.41 (2H, t, J=7.5Hz), 3.71 (3H,
s), 3.78-4.00 (2H, m), 4.67 (1H, m), 6.60~-6.65
(24, m), 6.87-7.12 (SH, m), 7.44 (1H, t, J=7Hz),
8.20 (1H, 4, J=7Hz), 8.40 (1H, d, J=7Hz)
14) 3-Methoxy-4-([2-[3-(tert-butoxycarbonyl)amino-1-
methylprop-1~-yl)oxybenzoyl] amino-N~[2~{5-carboxypent~
1-vl)oxy-4~methyllrhenyl-N-methylbenzamide

e
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NMR (CDClz, &) : 1.40 (SH, s), 1.42 (3H, d,
J=7.5Hz), 1.43-1.96 (8H, m), 2.25 (3H, s), 2.33-
2.42 (2H, m), 3.11-3.33 (2H, m), 3.33 (3H, s),
3.65-3.97 (SH, m), 4.70 (1H, m), 6.53-6.70 {2H,
m), 6.79-7.13 (4H, m), 7.44 (14, t, J=7Hz), 8.23
(1H, m), 8.39 (1H, m)

4-(2-[3-(tert-Butoxycarbonylamino)prop~1-

yl]oxybenzoyllamino-B—methoxy-N-[2-(3-carboxy§yrid—66

vi)methoxy-4-methylphenyl}-N-methylbenzamide

NMR (CDCly, &) : 1.40 (9H, s), 2.05-2.16 (2H, m),
2.27 (34, s), 3.28 (2H, br), 3.42 (3H, br), 3.58
(3H, br), 3.86-4.00 (2H, m), 4.10-4.25 (2H, m),
4.95 (1H, br), 5.16 (1H, br), 6.62 (3H, br),
6.86-7.18 (4H, m), 7.41 (3H, br), 8.14 (1H, br),
8.33 (1H, br), 9.17 (1H, br)

4-[2-(E)-(Z-Carboxyethen-l-yllbenzoylamino-B—methdxy-

N-methyl-N-{4-methyl-2~{5- (4-methylpiperazin-1-

yl)carbonylpent-1-yl]oxy]phenylbenzamide

NMR (CDCl3, &) : 1.50-2.00 (6H, m), 2.27-2.52 (10H,
m, 2.60-2.81 {2H, m), 3.31 (3H, s), 3.43-3.66
(2H, m), 3.83-4.22 (7H, m), 5.60 (1K, m), 6.57
(iH, m}), 6.65~-6.76 (4H, m), 7.01-7.12 (2H, m),
7.21 (1B, 4, J=7Hz), 7.42~7.60 (3K, m), 7.85
{1E, m)

4~ [2~-(3-Carboxyprop-l-yl)oxybenzoyl]amino-3-methoxy-

N-methyl-N-[4-methyl-2-{S- (4-methylpiperazin-1~

yl)carbonylpent-1-yljoxv]lphenylbenzamide

NMR (CDClz, &) : 1.44-1.57 (2H, m), 1.64-1.75 (2H,
m), 1.75~1.87 (2H, m}, 2.20 (3H, s), 2.34 (3H,
s), 2.35~-2.50 (6H, m), 2.61-2.74 (2H, m}, 3.30
(3%, s), 3.33-3.46 (2H, m), 3.49-3.69 (44, m),
3.75 (34, s), 3.90-4.02 (2H, w}, 4.17-4.27 (2H,
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m), 6.56-6.72 (2H, m), 6.83-6.92 (2H, m), 6.93-
7.00 (2H, m), 7.07 (1K, t, J=7Hz), 7.43 (1H, t,
J=7Hz), 7.43 (1H, t, J=THz), £.20 (1H, d,
J=7Hz), 8.40 (1H, d, J=THz)

18} 4-[2~({Carboxymethoxy)benzoyl]amino-3-methoxy-N-

methyl-N-{2-[5~ (4-methylpiperazin-l-yl)carbonylpent-

l1-ylloxy-4-methylphenyl]benzamide

NMR (CDCly, &) : 1.51-1.92 (6H, m), 2.02 (3H, s),
2.30 (3H, s), 2.32 (2H, t, J=5Hz), 2.43-2.68
(4H, m), 3.33 (3H, s), 3.40-3.55 (4H, m), 3.72
(34, s), 3.75-4.07 (2H, m), 4.73 (2H, s), 6.57-
6.68 (2H, m), 6.81-7.10 (6H, m), 7.35-7.45 (1H,
m), 8.18 (1H, d, J=THz), 8.32 {1H, d, J=8Hz)

Example 6

A mixture of 4-[2-[3~(vhthalimido)prop~-1-yl]loxy]-
benzoylamino~N-methyl-N-[2-(5~ (4-methylpiperazin-1-
yl)carbonylpent-l-yloxy]phenyl]benzahide {470 mg) and
hydrazine hydrate (158 mg) in ethanol (5 ml) was stirred
at ambient temperature for 6 hours and filtered through a
bed of Celite. The filtrate was evaporated and the
residue was subjected to'silica gel column. The column
was eluted with a mixture of chloroform, methanol and
agqueous ammonia (10:1:0.1). The cbject fractions were
evaporated to give 4-{2-[(3-aminoprop-l-yl)oxylbenzoyl]~-

_ amino-N-methyl-N-{2-[5- (4-methylpiperazin-1-yl}-

carbonylpent~l-yloxylphenyl]lbenzamide {256 mg) as a
colorless amorphous.
NMR ({CDCl3, &) : 1.56 (2H, m), 1.74 (2H, m), 1.87

(2K, m), 2.09 (2H, m), 2.29 (3H,.s), 2.34-2.43
{62, m), 2.97 (24, t, J=7.5Hz), 3.33 (3H, s),
3.50 (2H, m), 3.65 {2H, m), 3.96 (2H, m), 4.30
(2¥, t, J=7.5Hz), 6.73-6.83 (2H, m), 6.95-7.03
(2H, m), 7.77-7.16 (2H, m), 7.34 (2H, d,
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J=8.5Hz), 7.42-7.50 (3H, m), 8.22 (1H, d, J=THz)
: Example 7
The following compounds were obtained according to a
v 5 similar manner to that of Example 6.

1} 4-{2-(3-Aminoprop-1-yl)oxylbenzoylamino-N-methyl-N-
[2-[3-{4~methylpiperazin-1~yl)carbonylaminoprop-1-
yloxylphenyl}benzamide

10 NMR (CDCly, &) : 2.00 (2H, m), 2.10 (2H, m), 2.27
(3H, s), 2.34-2.39 (4H, m), 2.98 (2H, t,
J=7.5Hz), 3.35 (3H, s}, 3.35-3.61 (6H, m), 3.98
(2H, m), 4.30 (2H, t, J=7.5Hz), 6.80-6.91 (2H,
m), 7.02 (2K, d, J=7Hz), 7.07-7.21 (3H, m),

15 ' 7.33~7.51 (5H, m), 8.22 (1H, 4, J=T7Hz)

2} 4-[2-{(3-Anrminoprop-i-yl)oxylbenzoyl]amino-3-methoxy-
N-methyl-N-[4-methyl-2-[5-(4-methylpiperazin-1-
yl)carbonylpent~l-yloxy]phenyllbenzamide

20 NMR (CDCl,, &) : 1.53 (2H, m), 1.70 (2H, m),
1.84 (2H, m), 2.07 (2H, m), 2.26 (3H, s}, 2.28
(3H, s), 2.31-2.40 (6H, nm), 2.90 (2H, t,
J=7.5Hz), 3.32.(3H, s), 3.49 (2H, m), 3.60 (2H,
m), 3.8% (3H, s), 3.82-3.99 (2H, m), 4.28 (2H,

25 t, J=7.5Hz), 6.54-6.64 (2H, m), 6.82-6.94 (2H,
m), 7.00-7.11 (3H, m), 7.45 {(1H, m), 8.20 (1H,
m), 8.39 (1H, m)

3) (R)-4-[2-[ (4~-Aminobut-2-yl)oxylbenzoyl}amino-3-
! 30 methoxy-N-methyl-N-[4-methyl-2~([5-{4-methylpiperazin-
1-yl)carbonylpent-l-yloxylphenyl]benzamide
- NMR (CDClz, O) : 1.42 and 1.45 (total 3K, s), 1.50-
1.89 (8H, m), 2.02-2.12 (1H, m), 2.29 (3H, s),
2.31 (3H, s), 2.33-2.42 (6H, m), 2.84-2.90 (2H, n),
35 3.33 (3H, s), 3.46-3.52 (2H, m), 3.60-3.67 (2H,
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®), 3.80 (3H, s), 3.87-4.00 (2H, m), 4.78-4.87
(14, m), 6.58 (iH, d, J=7Hz), 6.65 (1H, s),
6.82-6.92 (2H, m), 7.03-7.10 (3H, m), 7.45 (1H,
t, J=8Hz), 8.21 (1H, dd, J=1, 8Hz), 8.40 (1H, d,
J=THz) '

ESI-MASS {(m/z) : 674 (M+H)

(R)~4-[2-[ (4-Aminobut-2-yl)oxylbenzoyl]larino-3-~

methoxy-N-methyl-N-[4-methyl-2~[5- (4~

dimethylaminopiperidin-1-yl}carbonylpent-1-~

vloxylphenyl]benzamide

NMR (CDCl3, &) : 1.43 and 1.45 (total 3H, s), 1.46-
1.91 (12E, m), 2.02-2.12 {1H, m}, 2.2% (9H, s),
2.30-2.41 (4H, m), 2.52-2.63 (1H, m), 2.87 (2H,
t, J=8Hz), 2.97-3.07 (1H, m), 3.35 (3H, s), 3.80
(34, s), 3.87-3.98 (4H, m), 4.59~4.68 (1lH, m),
4.79-4.88 (1H, m), 6.5%9 (1H, d, J=8Hz), 6.64
(14, s), 6.83-6.93 (24, m}), 7.05-7.10 (3H, m),
7.45 (id#, t, J=8Hz), 8.23 (1H, d, J=9Hz), 8.42
(14, d, J=8Hz)

ESI-MASS (m/2) : 702 (M+H)

(S)-4-[2-[(4~Aminobﬁt-2-y1)oxy}benzoyl]amino-3-

methoxy-N-methyl-N~[4-methyl-2~[5~ (4~

dimethylaminopiperidin-1i-yl)carbonylpent-1-

vlioxy]lphenyllbenzamide

NMR (CDCly, 8) : 1.43 and 1.45 (total 3H, s), 1.46-
1.92 (12H, m}, 2.02-2.13 (1H, m), 2.28 (SH, s),
2.30-2.40 (44, m), 2.52-2.63 (1H, m), 2.86 (2H,
t, J=8Hz), 2.97~3.07 (1H, m), 3.35 (3H, s), 3.81
(3, s), 3.87-3.98 (4H, m), 4.60-4.68 (1H, m),
4.79-4.89 (1H, m), 6.59 (1, d, J=8Hz), 6.54
{14, s), 6.83-6.93 (2H, m), 7.05-7.10 (3H, m),

7.46 (1H, t, J=8Hz), 8.23 (1H, d, J=9Hz), 8.43
(1K, d, J=8Hz) '

s B mmu“mJ

g~
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ESI-MASS (m/z) : 702 (M+H)

4-~[2-[4~-Aminobut-1-yl)oxybenzoyl)amino-N-methyl-N-[2-

[{5- (4-methylpiperazin-l-yl)carbonylpent—-1-

ylloxy)lphenylbenzamide

NMR (CDCls, d) : 1.47-1.74 {(8H, m), 1.77-1.88 (2H,
n}, 1.95-2.06 (2H, m), 2.27 (3H, s), 2.31-2.40
(4H, m), 2.78 (2H, t, J=7.5Hz), 3.32 (3H, s),
3.45~3.50 {2H, m), 3.58-3.65 (2H, m), 3.84-3.98
(2H, m), 4.20 (2H, t, J=7.5Hz), 6.72-6.80 (2H,
m), 6.93-7.00 (2H, m), 7.04-7.14 (2H, m), 7.30
{(2H, d, J=8Hz}, 7.40-7.48 (3H, m), 8.19 (1H, d,
J=THz)

4-[2- (3-Arinoprop-1-yl)oxybenzoyl}amino-N-[2- (5~

ethoxycarbonylpent-1-yl)oxy-4-methyl ]phenyl-N-

methylbenzanide

NMR (CDCly, &) : 1.24 (3H, t, J=7.5Hz), 1.44-1.56
{2H, m), 1.63-1.87 (6H, m), 2.06-2.16 (2H, m),
2.28 (3H, s), 2.33 (2K, t, J=7.5Hz), 2.97 (2H,
t, J=7.5Hz), 3.30 (3H, s), 3.82-3.96 (2H, n),
4.11 (2H, g, J=7.5Hz), 4.30 (2H, t, J=7.5Hz),
6.54-6.60 (2H, m), 6.83 (1H, d, J=7Hz), 7.00

- (14, d, J=7Hz), 7.09 (iH, t, J=7Hz), 7.30 (2H,

d, J=8Hz), 7.41~7.48 (3H, n), 8.20 (1H, 4,
J=7Hz)

4-[2-(3-Aninoprop-1-yl)oxybenzoyl)amino-N-methyl-N-

[2-[3- (4~-methylpiperazin-1-yl) carbonylprop-1-

ylloxylphenylbenzamide

NMR (CDCls, &) : 2.03-2.17 (2H, m), 2.29 (3H, s),
2.33-2.42 (2H, m), 2.53 (2H, t, J=7.5Hz), 2.96
(24, t, J=7.5Hz), 3.38 (3K, s), 3.46~3.53 (2H,
m), 3.59-3.68 (2H, m), 3.22-4.08 (2H, m), 4.28
(28, t, J=7.5Hz), 6.77-6.83 (2H, m), 6.98-7.18
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(4H' m)' 7.31 (ZH' d; J’BHZ)' 7-43"7-5G (3H' m)'
8.20 (1H, d, J=THz)

8) 4-[2~{3-Aminoprop-1-yl)oxybenzoyl}amino-N-methyl-N-

[4-methyl-2- (4~ (4-methylpiperazin-1-yl)carbonyl}-
phenylmethoxy]lphenylbenzamide

NMR {CDClz, 8) : 2.02-2.14 (2H, m), 2.37 (3, s),

2.30 (3H, s), 2.32-2.51 (2H, m), 2.54 (2H, t,
J=7.5Hz), 3.35 (3H, s), 3.41-3.57 (2H, r), 3.67-
3.86 {24, m), 4.30 (2H, t, J=7.5Hz), 4.96 (1H,

d, J=14Hz), 5.08 (1K, 4, J=14Hz), 6.63-5.71 (2R,

m), 6.95~7.02 (2K, m), 7.11 (1B, t, J=7Hz), 7.31

{24, d, J=8Hz), 7.36-7.5C (74, m), 8.22 (1H, 4,
J=7THz)

10) 4~[2-(4-Amino-1l-butyn-1-yl)benzoyl]amino-N-methyl-N-
[2-{5~ (4-methylpiperazin~1~yl)carbonylpent-1-
yljoxylphenylbenzamide
NMR {CDCl,, &) ¢ 1.42-1.90 (10H, m), 2.28 (3H, s),

2.32-2.41 (6K, m), 3.37 (3H, s), 3.46-3.51 (2H,
m}, 3.59-3.67 (2H, m), 3.82-4.02 (2H, m), 6.73-
6.82 (2H, m), ?.00 {14, 4, J=7Hz), 7.08-7.20
(2H, m), 7.35-7.64 (5, m), 7.81-7.88 (2#, m)

11) 4-[2-(4-Aminobut-l-yl}benzoyljamino-N-methyl-N-[2-[5~
{4-methylpiperazin-l-yl)carbonylpent-1-
ylloxylprhenylbenzamide
MASS (m/2z) : 614 (M+l)

12)

4~ {2~ {3-Aminoprop-1-vl)oxybenzoyl] amino-3-methoxy-N-

methyl-N-{4-methyl~-2-[4-(4~-methylpiperazin-1-

yvl) carbonyl]phenylmethoxylphenylbenzamide

MMR (CDCly, &) : 2.01-2.11 (2H, m), 2.28 (3E, s),
2.31 (3H, s), 2.33-2.51 (4H, m), 2.90 (2H, t,
J=7.5Hz), 3.39 (3H, s), 3.40-3.52 (2H, m), 3.61-

a8
i
;
i
=
m
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3.86 (2H, m), 3.67 (34, 5), 4.79 (2m, ¢,
J=7.5Hz), 4.90 (1H, d, J=14Hz), 5.08 (1H, 4,
J=14Hz), 6.61-6.70 (2H, m), 7.86 (1m, 4, J=THz),
6.94-7.10 (4H, m), 7.31-7.46 (5H, m), 8.20 (1H,
d, J=7Hz), 8.37 (1m, d, J=7Hz)

3-Methoxy—4-[2-(3-aminoprop—1-yl)oxy]phenylmethyl]-

amino-N—methyl—N-[4-methylf2-[5-(4-methylpiperazin-1¥

yl)carbonylpent-l-yl]onyphenylbenzamide

NMR (CDC13, 3) : 1.45-1.5¢4 (24, m), 1.62-1.71 (2H,
m), 1.76-1.85 (2H, m), 1.87-2.00 (2H, m), 2.27
(3H, s), 2.30 (3H, s), 2.31-2.40 (4K, m), 2.90
(2H, ¢, J=7.5Hz), 3.28 (3H, s), 3.45-3.50 (2H,
r), 3.57-3.64 (2H, m), 3.61 (3H, s), 3.80-3.97
(2H, m), 4.07 (2H, t, J=7.5Hz), 4.2? (28, s},

- 4.70 (1, br), 6.37 (1H, d, J=7Hz), 6.59 (1H, d,

J=7Hz), 6.62 (1H, s), 6.78 (1H, s), 6.82-6.9Q
(4H, m), 7.316-7.71 (2H, m)

4-[2-(3-Aminoprop-1~yl)oxybenzoyl]amino-3-methoxy-N;

methyl—N-[Z-[4-(4-methy1piperazin-1-yl)carbonyl]-

phenyleth-l-yl]phenylbenzamide

NMR (CDCl3, 8) : 2.00-2.11 (28, m), 2.20 (3, s),
2.32-2.50 (4H, m), 2.61-2.93 (6H, m), 3.32 (3H,
s), 3.35-3.89 (2H, m), 3.59-3.81 (2H, m), 3.71
(3H, s), 4.22-4.32 (2H, m), 6.53 (1H, d, J=7Hz),
6.94-7.33 (11H, m), 7.43 (1y, t, J=7Hz), 8.20
(18,. d, J=7Hz), 8.39 (1H, d, J=7Hz)

4-[2-(3-Aminoprop-1-yl)thiobenzoyl]amino-3-methoxy-N—
methyl-N-[4-methyl-2-[5-(4—methylpiperazin—1—
yl)carbonylpent-l—yl]oxy]phenylbenzamide

MASS (m/z2) : 67¢ (M+1)

4-[2-(3-Aminoprop—l-yl)sulfonylbenzoyl]amino-s—
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methoxy-N-methyl-N~[4-methyl-2-{5~(4-methylpiperazin—~
1-yl)carbonylpent-1l-ylloxy]phenylbenzamide '
MASS (m/z) : 724 (M+1)

4-[2-(3—Amincprop-l-y1)oxybenzoyl]amino—3—methoxy-N—
[2-[4- (4~dimethylaminopiperidin~1-~yl)carbonyl]~
phenylmethoxy-4-methyl]phenyl-N-methylbenzamide
MASS (m/z) : 708 (M+l) '

4-[2- (3-Aminoprop-1-yl)oxvbenzoyl}amino~-3-methoxy-N-

methyl=N~[2-[3-{4-methylpiperazin~1-

y1l) carbonylmethoxyprop~1-yl]oxylphenylbenzamide

NMR {CDClz, &) : 2.00-2.14 (4H, m), 2.23 (3H, s),
2.29-2.38 (4H, m), 2.88 (2H, t, J=7.5Hz), 3.35
(3H, s), 3.37-3.45 (24, m), 3.54~-3.61 (2E, m},

" 3.66-3.76 (2H, m), 3.77 (3H, s), 3.94-4.17 (4H,

m), 4.30 (2K, t, J=7.5Hz), 6.75-7.18 (8H, m),
7.45 (1K, t, J=7Hz), 8.20 (1H, d, J=7Hz), 8.42
(1R, 4, J=THz)

4-[2-(3-Aminoprop-1-yl)oxybeﬁzoyl}amino-3~methoxy-N—
{2-[(E}~5~(4-dimethylaminopiperidin-1-~yl)carbonyl-4-
penten-1-yl)oxy-4~-methyl}phenyl-N-nethylbenzamide
MASS (m/z) : 686 (M+1)

3-Methoxy-4-[2~[3-(tert~butoxycarbonyl) aninoprop-1-

yljoxybenzoyllamino-N- {2~ (4~aminobut-1-yl)oxy-4~

nethyl)phenyl-N-methylbenzamice

NMR (CDCl;, &) : 1.41 (SH, s), 1.50-1.67 (2H, m),
1.77-1.8% (2H, m), 2.06-2.21 (24, m), 2.27 (3H,
s), 2.80 (2R, t, J=7.5Hz), 3.23-3.36 (2H, m),
3.3¢ (34, s), 3.80 (3H, s), 3.84~4.03 (2H, m)},
4.26 (24, t, J=7.5Hz), 6.57-6.68 (2H, m), 6.83-
7.15 (54, m), 7.45 (iH, t, J=7Hz), 8.21 (1H, 4,
J=7Hz), 8.40 (1H, &, J=THz) '

i idmﬂniﬁm-ﬁnihﬂi
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4~{2~-(3-Amino-l1-methylprop~1-yl)oxybenzoyl}amino~3-

methoxy-N- (2-benzyloxy-4-methyl)phenyl-N-

methylbenzamide

NMR (CDCls, 8) : 1.41 (3H, d, J=7.5Hz), 1.70-1.83
(1H, m), 1.96-2.10 (1H, m), 2.26 (3H, s), 2.80-
2.89 (2H, m), 3.37 (3H, s), 3.62 (3H, s), 4.82

' (1H, m), 4.89 (1H, d, J=14Hz), 5.07 (1H, d,

J=14Hz), 6.63-6.72 (2H, m), 7.86 (1H, d, J=7Hz),
6.98 (1H, d, J=7Hz), 7.02-7.11 (3H, m), 7.28~
7.4% (6K, m), 8.22 (1H, 4, J=7Hz), 8.37 (1lH, d,
J=7Hz)

4-[2- (4-Aminobut~-1-yl)oxybenzoyl]amino-3~methoxy-N-

methyl-N-[4-methyl-2-[5- (4~-methylpiperazin~1-

yl)carbonylpent-1l-yl]oxylphenylbenzamide

MMR (CDCl5, &) : 1.46-2.03 (10H, m), 2.24 (3H, s),
2.28 (3H, s), 2.31-2.40 (6H, m), 2.73 (2H, t,
J=7.5Bz), 3.31 (3H, s), 3.44-3.50 (2H, m), 3.59-
3.65 (2H, m), 3.77 (3H, s), 3.83-4.00 (2H, m),
4.20 (2H€, t, J=7.5Hz), 6.58 (1H, d, J=7Hz), 7.61
{1H, s), 6.85 (iH, d, J=7Hz}, 6.%0 (1H, d,
J=7Hz), 6.87-7.10 (3H, m), 7.45 (1H, t, J=THz),
8.21 (1H, d, J=7Hz), 8.40 (1H, d, J=7Hz)

4~-{2-(3-Arinoprop-1-yl)oxy-3~-methvlbenzoyl)amino-3-~
methoxy-N-methyl-N-{[2-[5~- (4~-methylpiperazin~-1-
yl)carbonylpent-1-yl]loxy-4-methylphenyllbenzamide

. NMR {CDClg,-8) : 1.49-1.91 (6H, m), 1.96-2.07 (2H,

m), 2.27 {3H, s), 2.30 (3H, s), 2.35 (3H, s),
2.32-2.40 (6H, m), 2.95 (2H, t, J=5Hz), 3.32
(34, s), 3.46~-3.53 (2H, m), 3.60-3.67 (2H, m),
3.81 (34, s), 3.85~-4.02 (4H, m), 6.56-6.66 (2H,
r), 6.82-7.18 (4H, m»}, 7.33 (1H, d, J=8Hz), 7.80
(18, 4, J=7Hz), 8.38 (1H, d, J=T7Hz)
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4-[2- (3-Aminoprop-1-yl)oxy-4-methylbenzoyl] amino-3-

methoxy~N-methyl-N-[2-[5~ (4-methylpiperazin-1-

y}carbonyl)pent-l-yloxy]-4-methylphenyl]benzamide

NMR (CDClgz, 8) ¢ 1.46-1.90 (6H, m), 2.13-2.25 (2H,
m), 2.26 (3H, s), 2.28 (3H, s), 2.30-2.58 (6H,
m), 2.37 (3H, s}, 2.99 (2K, t, J=5Hz), 3.30 (3H,
g), 3.49 (3H, s}, 3.49 (2H, t, J=5Hz), 3.61 (2H,
t, J=5Hz), 3.79 (3H, s}, 3.83-3.92 (2H, m), 4.28
(2H, t, J=5Hz), 6.56-5.65 (2K, m), 6.80-6.93
{44, m), 7.00 (1¥, s), 8.02 (1K, d, J=8Hz), 8.39
(1H, 4, J=8Hz)}

4-[2-~{3-Aminoprop-1-yl)oxy-5-methylbenzoyl] amino-3-

methoxy-N-methyl-N-{2~[5- (4-methylpiperazin-1-

yl)carbonylpent-1-ylloxy-4-methylphenyl]benzamide

NMR (CDCly, &) : 1.49-1.90 (6H, m), 1.98-2.20 (4H,
m), 2.28 (3H, s), 2.29 (3H, s), 2.31 (3H, s},
2.31-2.42 (4H, m), 2.95 (2H, t, J=5Hz), 3.31
(3#, s), 3.50 (2H, t, J=4Hz), 3.62 (2H, t,
J=4Hz), 3.79 (3H, s), 3.80-4.00 (2H, m), 4.25
(24, t, J=5Hz), 6.57-6.68 (2K, m), 6.82-7.04
(4H, m), 7.24 (1H, d, J=8Hz), 7.95 (1H, s), 8.39
(1K, d, J=8Hz)

4~[2~ (3~-Aminoprop-1-yl)oxy-4-chlorobenzoyl)amino-3-

methoxy-N-methyl=-N-[2-{5~(4~-methylpiperazin-1-

vl) carbonylpent-l-yl)oxy~4-methvlphenyl]lbenzamide

NMR (CDClj3,-8) : 1.48-1.60 (2H, m), 1.62-1.90 (2H,
m), 2.10 (2K, t, J=6Hz), 2.27 (3H, s), 2.29 (3H,
s), 2.30-2.41 (4H, m}), 2.93 (2H, t, J=5Hz), 3.31
(3H, s), 3.45-3.53 (2H, m), 3.58-3.66 (2H, m),
3.78 (3, s), 3.82-4.01 (2H, m), 4.29 (2H, t,
J=5Hz), 6.55-6.68 (2H, m), 6.80-6.91 (2H, m),
6.99-7.10 (4H, m), 8.13 (1H, d, J=8Hz), B8.36
(14, d, J=8Hz)
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27) 4-[2-(3-Aminoprop-1l-yl)oxy-4-methoxybenzoyl}amino-3-
methoxy-N-methyl-N-{2-[5- (4-methylpiperazin-1-
yl)carbonylpent-1l-ylloxy~4-methylphenyl]lbenzamide
NMR (CDCls, &) : 1.47-1.89 (6H, m), 2.04-2.15 (2H,

m), 2.28 (3H, s), 2.30 (3H, s), 2.31-2.42 (6H,
mw), 2.93 (2H, t, J=5Hz), 3.31 (3H, s), 3.44-3.52
{28, »), 3.57-3.65 (2H, m), 3.79 (34, s), 3.83
(34, s), 3.83-4.00 (2H, m), 4.26 (2H, t, J=5Hz),
7.50-7.68 (4H, m), 6.82-€.95 (2H, m), 7.03 (3H,
s), 8.16 (1H, d, J=BHz), 8.38 (1H, d, J=8Hz)

Example 8
A mixture of 4-(2-benzyloxybenzoyl)amino-N-methyl-N-
[2- (5~carboxypent-1-yloxy)phenyl]lbenzanide (1.76 g}, N~
ethyl-N'-(3-dimethylaminopropyl)carbodiimide hydrochlor;de
(714 mg), N-methylpiperazine (311 mg) and l-hydroxy-
benzotriazol (504 mg) in N,N-dimethylformamide (20 ml) was
stirred at ambient temperature for 2 hours and the mixture
was diluted with ethyl acetate (40 ml). The solution was
washed successively with saturated aqueous sodium hydrogen
carbonate solution (40 ml), water (40 ml) and brine (40
ml}, and dried over magnesium sulfate. The solvent was
evaporated to give 4-(Z-Benzyloxybenzoyl)amino-N-methyl~N-
{2-[5~ (4-methylpiperazin-1-yl)carbonylpent~1-
vloxylphenyllbenzamide (1.98 g) as a colorless oil.
NMR (CDCly, &) : 1.46-1.58 (2H, m), 1.64-1.88 (4H,
m), 2.30 (3H, s), 2.32-2.41 (6H, m), 3.32 (3H,
s), 3.49 (2H, m), 3.62 (2H, m), 3.81<4,00 (2H,
br), 5.20 (2K, s), 6.73-6.82 (2H, m}, 6.94-7.00
(3€, m), 7.08-7.20 (5H, m), 7.40-7.53 (6H, m),
8.28 (1lH, d, J=T7Hz)

Example 9

The following compound was obtained by using 4-[2-
(carboxvmethoxy)benzoyl)amino-N-methyl~N-[2-[5- (4~
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methylpiperazin-1-yl)carbonylpent-l-yloxylphenyllbenzamide
as a starting compound according to a similar manner to
that of Example 8.

4~{2~{ (4-Methylpiperazin-1-yl)carbonylmethoxy]-
benzoyl]amino~-N-methyl-N~({2~-{5~- (4-methylpiperazin-1-
yl) carbonylpent-1-yloxylphenyl]benzamide

MASS : 699 (M+1)

Example 10
A solution of 4~(2-benzyvloxybenzoyl)amino~N-methyl-N-
[2-[5-{4~-methylpiperazin-1-yl) carbonylpent-1~
yloxylphenyllbenzamide (1.90 g) in methanol (30 ml) was
hydroéenated under atmospheric presser in the presence of
palladium hydroxide {400 mg) for 6 hours and the catalyst
was removed by filtration. The filtrate was évaporated to
give 4-{2-hydroxybenzoyl)amino~N-methyl-N-[2-[5~(4-
methylpiperazin-l-yl)carbonylpent—-l-yloxy]phenyll}benzamide
{1.60 g) as a colorless amorphous.
NMR (CDCly, &) : 1.51 (2H, m), 1.66 (2H, m), 1.79
(24, m), 2.30 (2H, m), 2.63.(3H, s), 2.82-2.95
(4H, m), 3.33 (3H, s), 3.72 (2H, m), 3.86 (2H,
m), 3.99 (2H, m), 6.78-6.93 (3H, m), 7.05 (2H,
m), 7.17 (1¥, t, J=7Hz), 7.27 (2H, 4, J=8.5Hz),
7.40 (1H, t, J=7Hz), 7.53 (2H, d, J=8.5Hz), 7.91
(1H, m), 9.21 (1H, br)

Example 11

The following compounds were obtained according to a
similar manner to that of Example 10.

1) 4~ (2-Hydroxybenzoyl)amino-N-methyl~N-{2-([3- {4~
methylpiperazin-1l-yl)carbonylaninoprop-1-~
yloxylphenyllbenzanide
NMR (CDCly, &) : 2.00 (2H, m), 2.71 (3H, s), 2.90~

i iﬁﬁihﬁﬁﬁﬁiﬁnﬂﬂJ
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3.02 (4H, m), 3.33 (3H, s), 3.50-3.80 (6H, m),
3.97 (2H, m), 6.76-7.03 (5H, m), 7.11-7.22 (2H,
m), 7.29-7.44 (3H, m), 7.45-7.54 (2H, m), 7.88
(1H, m)

4- ({2~-Hydroxybenzoyl) amino-3-methoxy-N-methyl-N-[2-[5-

(4-methylpiperazin-l-~ylcarbonyl)pent-1l-yloxy]-4- '

methylohenyl]lbenzanide ' _

NMR (CDCly, &) : 1.46-1.62 {2H, m), 1.65-1.90 (4H,
m), 2.29 (3H, s), 2.30-2.43 (2H, m), 2.82 (3H,
s), 2.88-3.30 (4H, m), 3.31 (3H, s), 3.48 (3H,
£}, 3.79 (3K, s), 3.77-4.07 (6H, m), 6.58-6.69
{24, m), 6.84-7.08 (54, m), 7.43 (1H, 4&d, J=9,
94z), 7.52 (1H, d, J=SHz), 8.20 (1H, d, J=%Hz),
8.82 {1H, br s)

4-(2-Hydroxybenzoyl)amino-3—methoxy-N—methyl-N—[2-[5—

(4~-methylpiperazin-l-yl)carbonylpent-i-yloxylphenyl]-

benzamide

NMR (CDClg, &) : 1.47-1.63 (2H, m), 1.64-1.90 (4H,
x), 2.38 (2H, t, J=7Hz), 2.78 (3H, s), 2.90-3.31
(44, m), 3.33 (3H, s), 3.77 (3H, s), 3.80-4.07
(6H, m), 6.77-5.11 {(7H, m}, 7.12-7.23 (1H, m),
7.37-7.58 (2H, nm), 8.21 ({1H, d, J=9Hz), 8.79
(1H, s)

2-Chloro-4-[2- {hydroxy)benzoyl)amino-N-methyl~-N-(2~

[S5~{4-methylpiperazin-1-yl)carbonylpent-1-yloxy]~-

phenyl]benzamidé

NMR (CDClg,, 5) : 1.38-1.98 (6H, m), 2.21-2.46 (2R,
m), 2.73 (3H, br s), 2.92-3.25 (44, m), 3.36
(3, s), 3.70-4.20 (6H, wm), 6.67-6.82 (2H, m),
5.82-7.08 (4H, m), 7.08-7.20 (2H, m)}, 7.21-7.50
(24, m), 7.70 (1K, br s), 7.82 (1H, br 4,
J=8Hz), 9.48 (1H, s)
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4~ (3-Hydroxybenzoyl) amino~3-methoxy-N-methyl-N-[4~
methyl-2-({5~(4-dimethylarinopiperidin-1-
yl) carbonylpent-i-yloxylphenyllbenzamide

MMR (CDCly, &) : 1.34~1.58 (4H, m), 1.64-1.97 (6H,

m), 2.28 (3H, s), 2.32 (6H, s), 2.33-2.38 (3H,
m), 2.51-2.61 (1H, m}, 2.97-3.06 (1H, m), 3.34
(3H, s), 3.78-3.81 (3H, br s), 3.85-3.97 (3K,
m), 4.60-4.69 (1H, m), 6.58-6.65 (2H, m), 6.84-
7.06 (4H, m), 7.38-7.60 (3H, m), 8.17-8.23 (1H,
)

ESI-MASS (m/z) : 631 (M+H)

4- (2-Eydroxybenzoyl )} amino-N- [2~ (5~ethoxycarbonylpent-

l-yl)oxy-4~methyl]phenyl-N-methylbenzamide

MMR (CDCl3, &) : 1.23 (3H, t, J=7.5Hz), 1.41~1.33
(2H, m), 1.62-1.84 (4H, m), 2.27 (3H, s), 2.32
(24, t, J=7.5Hz), 3.31 (3H, s), 3.78-3.97 (2H,
x), 4.13 {2H, q, J=7.5Hz), 6.56-6.61 (2H, m),
6.84-6.91 (2H, m), 7.02 (1K, 4, J=7Hz), 7.28~
7.45 (44, m), 7.62 (1H, 4, J=7Hz), 8.47 (1lH, s)

4- (2-Hydroxybenzoyl) amino-N-methyl-N-[2-[3-(4-

methylpiperazin-1-yl)carbonylprop-1i-ylloxyl-~

phenylbenzamide

NMR (CDCli, &) : 2.00 (2H, m), 2.71 {(3H, s), 2.90-
3.09 (4H, m), 3.33 (3H, s), 3.50-3.80 (6H, m),
3.97 (24, m), 6.76-7.03 (5H, m), 7.11-7.22 (2H,
x), 7.29-7.44 (3H, m), 7.45-7.54 (2H, m), 7.88
(14, m)

4- (2-Hydroxy)benzoylaminc~3-methoxy-N-methyl-N-[2-[4~

{4-methylpiperazin-1-yl)carbonyl]lphenyleth-1-~
vllphenylbenzamide
MASS (m/z} : 607 (M+l)

=
i
i
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4- (2-Hydroxy-3-methylbenzoyl) amino-3-methoxy-N-

methyl=N-[2-[5-(4-methylpiperazin-1-yl)carbonylpent-

l-ylloxy-4-methylphenyl]lbenzamide

NMR (CDCl3z, &) : 1.50-1.90 (6H, m), 2.27 (6H, s),
2.28 (3H, s), 2.33-2.40 (4H, m), 2.70-2.78 (2H,
x), 3.3C (3H, s), 3.80 (3H, s), 3.85-4.10 (6H,
m), 6.59-6.65 (24, m), €.77-6.97 (6H, m), B8.1l9
{1, 4, J=8Hz), 8.70 (1H, br s)

4~ (2-Eydroxy-4-methylbenzoyl) amino-3-methoxy-N-

methyl-N-([2-[5- (4-methylpiperazin-1-yl)carbonylpent-

l1-yl]oxy—-4-methylphenyl]benzamide

NMR (CDCl3, &) : 1.49-1.91 (6H, m), 2.24 (3H, s),
2.29 (3H, s), 2.32 (3H, s), 2.30-2.42 (6H, m),
3.32 (34, s), 3.49 (2H, t, J=5Hz), 3.63 (2H, t,
J=5Hz), 3.80 (3H, s), 3.88-4.01 (2H, m)}, 6.68-
6.65 (2H, m), 6.80 (1H, s), 6.84 (lH, d, J=8Hz),
6.93 (1H, d, J=7Hz), 7.03 (1H, s), 7.37 (1H, d,
J=7Hz), 8.19 (1H, d, J=8Hz), 8.71 (1H, br)

4~ (2-Hydroxy-4-methylbenzoyl)anino~-3-methoxy-N-

mathyl-N-[2-[5-(4-nethylpiperazin-1-yl)carbonyloent-

l-ylloxy-4—methylpﬁenyl]benzamide

NMR (CDC13} d) : 1.50-1.%1 (iCH, m), 2.28 (3H, s),
2.34 (3H, s), 2.35 (3H, s), 2.30-2.41 (6H, m),
2.80 (2H, br), 3.31 (3H, s), 3.80 (3H, s), 3.81-
4.09 (4H, m), 6.60-6.68 (2H, m), 6.84-7.02 (4H,
x), 7.20-7.30 (24, m), 8.20 (1H, br), 8.37 (1lH,
br)

4- (2-Hydroxy-4-chlorobenzoyl)amino-3-methoxy~N-

methyl-N-[2-[5-(4-methylpiperazin-1-yl)carbonyvlipent-

l1-ylloxy~-4-methylphenvllbenzanide

NMR (CDCl,, 8) ¢ 1.46-1.89 (6H, m), 2.23-2.45 (6H,
=}, 2.27 (3H, s), 2.32 (34, s}, 3.30 (3H, s),
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3.44-3.68 (4H, m), 3.80 (3H, s), 3.80-3.99 (2H,
), 6.53-6.65 (2H, m), 6.72~7.03 (5H, m), 7.41

{18, 4, J=8Hz), 8.12 (1K, 4, J=8BHz), 8.74 (1N,
br)

13) 4-~(2-Hydroxy-4-methoxybenzoyl)amino-3-methoxy-N-

nmethyl-N-[2-[5~(4-methylpiperazin~1-ylcarbonyl)pent~

l1-yllcxy-4-methylphenyl]benzamide '

NMR (CDCly, 8) : 1.48-1.60 (2H, m), 1.63-1.84 (4H,
m), 2.28 (3K, s), 2.37 (2H, t, J=5Hz), 2.25-2.40
(68, m), 2.79 (3H, s}, 3.30 (3H, s), 3.78 (3H,
s), 3.82 (3H, s), 3.90-4.01 (2H, m), 6.44-6.50
(2H, m), €.60-6.66 (2H, n), 6.88-6.97 (3H, m),

7.41 (1H, &, J=8Hz), 8.18 (1H, d, J=8Hz), 8.40
15 (1€, br)

10

14) 4-(2-Hydroxybenzoyl)amino-3-methoxy-N-methyl-N-[2-{5-

(4-dimethylaminopiperidin~1-yl)carbonylpent-1-
vloxylphenyl]benzamide

20 NMR (CDCljy, &) : 1.22-1.45 (2H, m), 1.45-1.58 (2H,

r), 1.62-1.78 (2H, m), 1.80-1.96 (4H, m), 2.30
(6H, s), 2.30-2.40 (3K, m), 2.50-2.62 (1H, m),
2.97-2.37 (1H, m), 3.37 (34, s), 3.78 (3H, s},
3.82-4.02 {4H, m), 4.57-4.68 (1H, m), 6.77-7.02
{(8H, m), 7.10-7.20 (1H, m), 7.37-7.45 (1H, m),
7.46-7.62 (1H, m), 8.20 (1H, br)

25

15) 4-(2-Hydroxybenzoyl)aminc-3-chloro-N-methyl-~N-{2~-([5~

(4-direthylaminopiperidin-1-yl)carbonylpent-1~-yloxy]-
4-methylphenyllbenzamide

‘NMR (CDCly, &) : 1.30-2.08 (10H, m), 2.20-2.60 (13H,

x), 2.89-3.05 (1H, m), 3.30 (3H, s), 3.82-4.02
(4H, m), 4.62-4.79 (1H, m}, 6.62 (2H, s), 6.73-
7.02 (4H, m), 7.28-7.57 (3H, m), 7.99 (1H, d,
J=7Hz), 8.42 (1H, 4, J=THz)

390

35

1




WO 96/41795 PCT/JP96/01533

10

15

20

25

30

35

- 133 ~

16) 3-Ethoxy-4-(2-hydroxybenzoyl})amino-N-methyl-N-[2-[5-
(4-methylpiperazin-l-yl)carbonylpent-l-yloxyl]-4-
methylphenyl]lbenzamide -
NMR (CDCls, &) : 1.40 (3H, t, J=6Hz), 1.47-1.57 (2H,

m), 1.65-1.72 (2H, m), 1.78-1.88 (2K, m), 2.27
(34, s), 2.30 (3%, s), 2.31-2.42 (7, m), 3.30
{3H, s), 3.48-3.50 {2H, m), 3.52-3.65 (2H, m),
3.82-4.02 (4H, m), 6.58-6.61 (2H, m), 6.82-6.94
(3H, m), 6.98-7.02 (2H, m), 7.40-7.47 (2H, m),
8.20 (1H, d, J=74z), 8.83 (1H, s)

17} 3-Hydroxy-4-(2-hydroxybenzoyl)amino-N-methyl~N-{2-[5~
{(4-methylpiperazin-1-yl)carbonylpent-l-yloxy})-4~
hethylphenyl]benzamide
NMR (CDClz, &) : 1.62 (2H, br), 1.75 (2H, br), 1.85

(2H, br), 2.27 {(3H, s), 2.30 (34, s), 2.42 (7K,
br), 3.30 (3H, s), 3.53 (2H, br), 3.68 (3H, br),
3.90 (1K, br), 6.52 (1H, s), 6.63-6.73 (2H, m),
€.87 (1H, t, J=7Hz), 6.97 (1H, d, J=7Hz), 7.08
{1, d, J=7Hz), 7.15 (1H, s), 7.38 (1H, t,
J=7Hz), 7.58 {1H, 4, J=7Hz), 7.98 (1H, br}, 9.02
(14, br) '

18) 2-(Z-Hydroxybenzoyl)amino—N-methyl-thz-[s-(4-
dimethylaminopiperidin~l-yl)carbonylpent~l1-yloxy]-4-~
methylphenyl]-5-pyridinecarboxamide
NMR (CDCly, &) : 1.32-2.15 (10H, m), 2.29-2.42 (1l2H,

m), 2.47-2.62 (14, m}, 2.95-3.09 (1H, m}, 3.32
(3H, s), 3.75-4.10 (4H, m), 4.58-4.77 (2H, m),
6.33-8.47 (15H, m)

19) 4-(4-Hydroxybenzoyl)amino-3-methoxy-N-methyl-N- [2~[5-
(4-dimethylaminopiperidin-1-yl)carbonylpent-i-yloxyl]-
4-methylohenyl Jbenzamide
NMR (CDClj, &) : 1.38-1.55 (4H, m), 1.62-1.72 (2H,
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n), 1.72-1.83 (22, m), 1.83~1.97 (2K, m), 2.27
(3, s}, 2.32-2.37 (8H, m»), 2.43~2.60 (2H, m),
2.93-3.05 (1H, m), 3.31 (3H, s), 3.70 {3H, s),
3.78-3.95 (4H, m), 4.60-4.70 (1H, m), 6.57-6.60
{2H, m), 6.80-6.97 (5H, m), 7.67 (2H, 4, J=7Hz),
8.22 (1H€, 4, J=THz), 8.40 (1H, s)

20) 4-(4-Hydroxybenzoyl)amino-3-methoxy-N-methyl-N=-{2-[5-
{4-methylpiperzzin-1-yl)carbonylpent~l-yloxy}]-4~
methylphenyl]benzamide
NMR (CDCly, &) : 1.47-1.58 (2K, m), 1.67-1.75 (2H,
m), 1.75-1.87 (2H, m), 2.27 (3H, s}, 2.32 (3H,
s), 2.38-2.48 (74, m), 3.35 (3H, s), 3.48-3.53
{2H, m), 3.80-3.70 (2K, m), 3.70 (3H, s), 3.80~
3.90 (1H, m), 3.90-4.00 (1H, m), 3.58-3.60 (2H,

m), 6.82-6.97 (5H, m), 7.68 (2H, d, J=THz), B8.24
(1H, d, J=7Hz), 8.40 (lH, s)

Example 12

A solution of 4~ (2-hydroxybenzoyl)amino~-N-methyl-N~
{2-[5-(4-methylpiperazin~1-yl)carbonylpent—-1-
yloxylphenyllbenzamide (400 mg) in N,N-dimethylformamide
(15 ml) was added potassium carbonate (99 mg) and N-(3~

bromopropyl)phthalimide {192 mg) and the mixture was

stirred at 60°C for 4 hours. The mixture was poured into

water (30 ml) and the aqueous solution was extracted with

The organic phase was washed
with water (20 ml) and brine (20 ml), and dried over

magnesium sulfate. The solvent was evaporated to give 4-

{2-[3-{phthalirido)prov-1-yl]loxylbenzoylamino~-N-methyl-N-
[2-[5-({4-methylpiperazin-1l-yl)carbonylpent-1~-
yvloxylphenyllbenzamide (484 mg) as a colorless amorphous.

NMR (CDCls, &) : 1.56 (2H, m), 1.63-1.76 (4H, m),

1.86 (2H, m), 2.30 (3H, s), 2.32-2.41 (6H, m),
3.35 (BH' 8), 3050 (ZH; m’,3063 (ZH,,m), 3.83—

o i i i;‘uii'ﬁiil'l"’J
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3.97 (8H, m), 4.20 (2K, t, J=7.5Hz), 6.73-6.81
(2H, m), 6.92 (1H, d, J=7Hz), 7.00-7.14 (3H, m),
7.32 (2H, d, J=8.5Hz), 7.42 (1H, m), 7.50 (2H,
d, J=8.5Hz), 7.65~7.74 (4, m), 6.08 (1H, d,
5 J=7Hz), 9.69 (1H, s)
Example 13
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The following compounds were obtained according to a

similar manner to that of Example 12.

1)

2)

4- {2~ (Ethoxycarbonylmethoxy)benzoyl]jamino~-N-methyl-N-
{2-[5- (4-methylpiperazin-1-yl)carbonylpent~-1-

- yloxylphenyl]lbenzamide

NMR (CDCl3, &) : 1.31 (3H, t, J=7.5Hz), 1.62 (2H,

m), 1.71 (2H, m), 1.83 (2H, m), 2.29 (3K, s),
© 2.33-2.41 (6H, m), 3.35 (3H, s}, 3.49 (2H, m),

3.62 (2, m), 3.93 (2H, m), 4.33 (2H, q,
J=7.5Hz), 4.76 (2H, s}, 6.72-6.82 (2H, m), 6.87
(14, 4, J=7Hz), 7.00 (1H, 4, J=7Hz)}, 7.07-7.18
(2H, m), 7.33 (2H, 4, J=8.5Hz), 7.46 (1H, t,
J=7Hz), 7.71 {2H, d, J=8.5Hz), 8.26 (1H, d,
J=7Hz)

4~[2- (3-Piperidinoprop-l~-yloxy)benzoyl}anino-N-

methyl-N-[2-{5- (4-methylpiperazin-i-yl)carbonylpent-

l1-yloxylphenyl)benzamide

NMR (CDCls, &) : 1.45 (2H, m), 1.50-1.60 (4K, m),
1.71 (2, m), 1.85 (2H, m), 2.14 (2H, m), 2.28
(3H, s), 2.30-2.41 (10H, m), 2.49 (2H, t,
J=7,5Hz), 3.34 (3H, s), 3.4%9 (2H, m), 3.63 (2H,
m), 3.94 (2K, m}, 4.23 (2H, t, J=7.5Hz), 6.73-
6.82 (2H, m), 6.96-7.02 (2H, m), 7.04-7.15 (2H,
m), 7.32 (28, d, J=8.5Hz), 7.43-7.50 (34, m),
8.22 (1H, d, J=T7Hz)
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3) 4-[2-[2-(Dimethylamino)eth-1-yloxylbenzoyl]amino-N-

methyl-N-{[2~[5=~(4-methylpiperazin~1~yl)carbonylpent-
l1-yloxylphenyllbenzamide

NMR (CDCly, &) : 1.56 (2H, m), 1.70 (2H, m), 1.85

(2H, m), 2.23 (6H, s), 2.30 (3H, s), 2.33-2.41
{64, m), 2.78 (2H, t, J=7.5Hz), 3.35 (3H, s),
3.50 (2H, m), 3.64 (2E, m), 3.93 (2H, m), 4.22
(2H, t, J=7.5Hz), 6.74-6.81 (2H, m}), 6.95-7.01
(2H, m), 7.06~7.15 (2H, m), 7.30 (2H, d, ~

J=8.5Hz), 7.43 (18, m), 7.56 (2H, d, J=8.5Hz),
8.21 (1H, d, J=7Hz)

10

4) 4-(2-([3-{Phthalimido)prop~1-yl]oxylbenzoylamino-N-

methyl~-N-{2~[3~{4-methylpiperazin-1-yl)-

carbonylaminoprop-l~yloxy]phenyl]lbenzamide

.NMR- (CDC1l3, &) : 2.01 (2K, m), 2.25 (3H, s),
2.25~2.38 (6H, m), 3.33-3.45 (6H, m), 3.35 (3H,
s), 3.87-4.00 (4H, m), 4.21 (2H, t, J=7.5Hz),
6.78-7.00 (3H, m), 7.06-7.20 (3H, m), 7.33-7.56
{4H, m), 7.65~7.75 (4H, m), 7.86 (1H, m}), 8.10
(14, d, J=7Hz), 9.73 (1lH, br)

15

20

5} 4-[2-[3-{Phthalimido)prop-l-yllbenzoylamino}-3-

nethoxy-N~-methyl-N-{2-[5~{(4-methylpiperazin-1-
'ylcarbonyl)pent-l-yloxy]-4-methylphenyl]benzamide
NMR (CDCl3, &) : 1.46-1.62 (2H, m), 1.63-1.93 (4H,
m), 2.10-2.46 {14H, m}, 3.33 (3H, s), 3.40-3.53
(24, m), 3.57-3.68 (2H, m), 3.78 (3H, s}, 3.79-
4.04 (4H, m), 4.26 {2H, t, J=7Hz), 6.54-6.68
(2K, m), 6.74-7.11 (S5H, m), 7.37-7.48 (1H, m),

7.52~7.63 (3H, m), 7.66-7.77 (1H, m), 7.80-7.90
(14, m), 8.06-8.23 (2H, m)

25

30

6) 3~Methoxy—4-[2-[3-(phthalimido)prop-l-yi]oxybenzoyl]-

35 _amino—N—methyl-N—[2-[5—(4-methylpiperazin-l- :
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yl)carbonvlpent-1-yloxylphenyl]lbenzamide

NMR (CDClg, &) : 1.47-1.63 (2H, m), 1.63-1.93 (6H,
m), 2.29 (3H, s}, 2.29-2.44 (6H, m), 3.36 (3H,
s), 3.44-3.53 (2H, m), 3.58-3.68 (2H, m), 3.76
(3H, s), 3.81-£4.05 (4H, m), 4.27 (2H, t, J=THz),
6.74-6.9%1 (3H, m), 6.92~7.20 (S5H, m), 7.38-7.48
(1K, m), 7.58 (34, s), 7.68-7.77 (1K, m), 7.82-
7.90 (1H, m), 8.09-8.16 (1H, m), 8.20 (1H, d,

"~ J=8Kz)

3-Methoxy-4~([2-[3~ (phthalimido)prop~1-yl]oxybenzoyl]-
amino-N-methyl~N-[2-[5- {4-dimethylaminopiperidin-1-
vl)carbonylpent-1-yloxy}-4-methylphenyl]lbenzamide
NMR (CDC14, &) :+ 1.32-2.00 (12H, m), 2.16-2.48 (12H,
m), 2.57 (1H, m), 3.02 (1H, m»), 3.33 (3H, s).
- 3.78 (3H, s), 3.80~4.05 (5H, m), 4.27 (2H, t,
J=7Hz), 4.64 (1H, m), 6.56-6.70 (2H, m), 6.78~
7.12 (5H, m), 7.43 (1H, m), 7.59 (2H, s}, 7.66~
7.91 (2H, m), 8.05-8.24 (2H, m)

4~[2-[{3-tert-Butoxycarbonylaminoprop-1-

yl)oxylbenzoyl]amino~-3-methoxy-N-methyl—=N- {2~ (5~

ethoxycarbonylpent-i-yloxy)-4-methy1pheny1]benzamide

NMR (CDCly, &) : 1.26 (3H, t, J=7Hz), 1.34-1.92
(17H, m), 2.23-2.40 (5H, m), 3.20-3.40 (SH, m),
3.78 (3H, s), 3.82-4.01 (2H, m), 4.12 (2H, q,
J=7Hz), 4.25 (2H, t, J=7Hz), 4.78 (lH, m), 6.52~
6.89 (2H, m), 6.79-7.15 (5%, m), 7.40-7.52 (2H,
m), 8.21 (1K, d, J=8Hz), 8.40 (1H, d, J=8Hz)

2-Chloro-4-[2- (3~ (phthalimido)prop-i-yl]oxybenzoyl) -

amino-N-methyl=-N-[2~-[5~{4~methylpiperazin-1-

¥l)carbonylpent-1l-yloxylphenyl]lbenzamide

NMR (CDCl3, &) : 1.51-1.67 (2H, m), 1.66-1.82 (2H,
m), 1.82-2.01 (24, m), 2.22-2.48 (11H, m), 3.38
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{3, s), 3.47-3.56 (2H, m), 3.58-3.69 (2H, m),
3.90 (2H, t, J=7Hz), 3.94-4.11 (2H, m), 4.21
{2H, t, J=7Hz), 6.69-6.82 (2H, m), 6.93 (1H, d,
J=8Hz), 7.02-7.20 (4H, m), 7.30 (1H, m), 7.43

(1H, m), 7.68 (4H, s), 8.07 (1H, m), 9.62 (1H,
s)

4~[2~[ (3-tert-Butoxycarbonylaminoprop-1i-yl)oxyl-

benzoyl]amino-3-methoxy?N-methy1-N-(Z-methylphenyl)-

benzamide .

MMR (CDCly, &) : 1.41 (9H, s), 2.02-2.18 (2H, m),
2.21 (3H, s), 3.21-3.34 (2H, m), 3.33 (3H, s},
3.75 (34, s), 4.24 (2H, t, J=7Hz), 4.74 (1H, m},

6.83~7.22 (9K, m), 7.44 (1H, m), 8.20 (iH, m}),
8.42 (1H, d, J=8Hz)

4-[3-[ (3-tert-Butoxycarbonylaminoprop-l-yl)oxyl-

benzoyl]amino-3-methoxy-N-methyl-N-[4-methyl-2-[5- (4~

dimethylaminopiperidin-i-yl)carbonylpent~1-

yvloxylphenyllbenzamide

NMR (CDCly, &) : 1.32-1.45 (2H,.m), 1.43 (9H, s),
1.49-1.58 (2H, m), 1.64-1.90 (6H, m), 1.97-2.03
{2, m), 2.29 (38, s), 2.30 (6H, s), 2.33-2.39
{3H, m), 2.51-2.61 (1H, m), 2.87-3.07 (1iH, m),
3.28~3.38 (2H, m), 3.33 (3H, s), 3.79 (34, s),
3.86-3.97 (3H, m), 4.08 (2H, t, J=7Hz), 4.5%9-
4.67 (1H, n), 4.70-4.78 (1H, m), 6.57-6.64 (2H,
m), 6.84 (1H, d, J=8Hz), 6.393 (1H, d, J=8Hz),
7.02 (1E, s), 7.03-7.07 (1E, m), 7.33-7.40 (3H,
m), 8.27 (1H, d, J=8Hz), 8.49 (1H, s)

ESI-MASS (m/z) : 788 (M+1)

4-[{2-{4~(Phthalimido)but~-1~yljoxybenzoyl}anino-N-

methyl-N-[2-[5~(4-methylpiperazin-l~-vl)carbonylpent-
l1-ylloxy]phenylbenzamide.

‘;iimnﬁaiﬁaﬁuﬁlJ
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NMR (CDCly, &) :1.48-1.60 (2H, m), 1.65-1.77 (4H, m),
1.80-2.06 (6H, m), 2.29 (3H, s), 2.33-2.41 (6H,
m), 3.38 (3H, s), 3.45-3.51 (2H, m), 3.60-3.67
(2H, m), 3.78 (2H, t, J=7.5Hz), 3.88-4.00 (2H,

5 m), 4.23 (24, 4, J=7.5Hz), 6.73-6.42 (2H, m),
6.99 (2H, d, J=8Hz), 7.08-7.17 (2H, m), 7.36
(2H, d, J=8Hz), 7.44~7.50 (3H, m), 7.68-7.77
(2H, m), 7.81~7.91 (2H, m), 8.22 (1H, d, J=THz)

10 13) 4-[2-{3~(Phthalimido)prop-1-yl]oxybenzoyl]anino~N-{2-
(S-ethoxycarbonyylpent-1-yvl)oxy-4-methyl]}phenyl]-N-
methylbenzamide
NMR {CDClj, &) : 1.24 (3H, t, J=7.5Hz), 1.45-1.57

(2H, m), 1.64-1.88 {(4H, m), 2.25 (3H, s), 2.28-

15 2.37 (4H, m), 3.31 (3H, s), 3.84-3.95 (4H, m),

-4.10 (2H, g, J=7.5Hz), 4.20 (2H, t, J=7.5Hz),

6.52~6.62 (24, m), 6.88 (1H, d, J=7Hz), 6.92

(1H, 4, J=7Hz), 7.07 (1H, t, J=7Hz), 7.31 (2H,

d, J=8Hz), 7.39-7.50 (3H, m), 7.62-7.64 (4H, m),
20 8.10 (1H, d, J=7Hz), 9.68 (1K, s)

14) 4-[2-[3-(Phthalimido)prop-1-ylloxybenzoyl]amino-N-
methyl~N~[2-[3~ (4-methylpiperazin~1-yl) carbonylprop~
l1-ylloxylphenylbenzamide

25 MASS (m/z) : 718 (M+1)

15) 4~[2-[3-({Phthalimdo)prop-i-vl]oxybenzoyvl)amino-N-
methyl-N-[4-methyl~2-[4~{4~methylpiperazin-1-
yl)carbonyl]phenylmethoxylphenylbenzamide

30 NMR (CDCls3, &) : 2.25 (3K, s), 2.25-2.31 (2H, m),
2.31 (3H, s), 2.38-2.51 (4H, m),.3.38 (3H, s),
3.63~3.85 (4H, m), 3.91 (2H, t, J=7.5Hz), 4.20
(2H, t, J=7.5Hz), 4.%8 (lH, 4, J=14Hz), 5.08
(1K, d, J=144z), 6.63-6.70 (2H, m), 6.90-7.00
35 (2K, m), 7.09 (1K, t, J=THz), -7.32 (2H, 4,
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J=8Hz), 7.40-7.77 {7H, m), 8.10 (1H, d, J=7Hz),
9.70 (1H, s)

4~ [2~ (3-Hydroxyprop-1-yl) oxybenzoyl] amino~N-methyl-N-

[2-[5-(4-methy1piperazin—14yl)carbonylpent-l—

ylloxylphenylbenzamide

MMR (CDCly, &) : 1.43-1.56 (2K, m), 1.60-1.86 (4K,
m), 2.11-2.23 (2H, m), 2.14 (3H, s}, 2.37-2.90
{68, m), 3.33 (3H, s), 3.40~3.47 (2H, m}, 3.51-
3.59 (2H, m), 3.86 (2H, t, J=7.5Hz), 3.86-4.00
(2#, m), 4.32 (2H, t, J=7.5Hz), 6.78-6.85 (2H,
m), 6.99-7.19 (4H, m), 7.31 (2H, &, J=8Hz),
7.41-7.53 (3H, m), 8.21 (1E, ¢, J=8Hz)

4-[2-(3-Aminoprop-1-yl) oxylbenzoyl]amino-~3-methoxy-N-

methyl-N-{4-methyl-2-[5- (4~methylpiperazin-1-yl)-

carbonylpent-1l-yl]oxylphenylbenzamide

NMR (CDCly, &) : 1.43-1.54 (2H, m), 1.60-1.70 (2H,
m), 1.74-1.85 (2H, m), 2.10-2.21 (2H, m), 2.26
(6H, sx2), 2.30-2.41 (6H, m), 3.32 (3H, s),
3.40~-3.48 (2H, m), 3.55-3.61 (2H, m), 3.77 (3H,
s), 3.77-4.00 ;4H, m), 4.31 (2H, t, J=7.5Hz),
6.57-6.63 (2H, m), 6.85-6.92 (2H, m), 7.00-7.11
(3, m), 7.44 (1E, t, J=7Hz), 8.20 (1lH, d,
J=THz), 8.40 (1H, d, J=T7Hz2)

3-Methoxy-4-[2~-{3-(phthalimido)prop-1-yl)oxybenzoyl]~

amino-N-methyl-N~-[4-methyl-2-[4~{4~methylpiperazin-1-~

.y1l)carbonyl ]phenylmethoxyl phenylbenzamide

NMR (CDCly, &) : 2.19-2.32 (2H, m), 2.25 (3H, s),
2.33 (3H, s), 2.36-2.52 (4H, m),-3.33-3.50 (2H,
m), 3.39 (3H, s), 3.67 (3H, s), 3.71-3.91 (4H,
m), 4.28 (2H, t, J=7.5Hz), 4.95 (1K, d, J=14Hz),
5.09 (1B, d, J=14Kz), 6.62~6.72 (2H, m), 6.81
(1H, d; J=7Hz), 6.93~7.08 (4H, m), 7.34-7.47
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(44, m), 7.59 (lH, m), 7.68-7.75 (2E, m), 7.82~-
7.88 {(2H, m), 8.10-8.19 (2H, m)

4-[2- (3-Ethoxycarbonylprop-1~yl)oxybenzoyl)amino-3~
methoxy-N-methyl-N-[4~methyl-2-[5~(4-methylpiperazin-
i-yl)carbonylpent-1l-vl]oxylphenylbenzamide
NMR (CDCl;, &) : 1.22 (3H, t, J0=7.5Hz), 1.45-1.57
{(2H, m), 1.63 (3, s), 1.63-1.73 (2H, m), 1l.76~
1.88 (2H, m), 2.20-2.32 (2H, m), 2.24 (3H, s),
2.27 {3H, s), 2.32-2.40 (6H, m), 2.50 (2H, t,
J=7.5Hz), 3.31 (3E, s), 3.43-3.50 (24, m), 3.58-
3.67 (2E, m), 3.78 (3E, s), 3.83-4.00 (2H, m),
4,12 (ZH( g, J=7.3Hz), 4.22 (2K, t, J=7.5Hz),
6.57 (1H, d, J=7Hz), 6.62 (1H, s), 6.80-6.90
(2, m)}, 6.97-7.11 (3H, m), 7.45 (1E, t, J=7HzZ),
" 8.21 (1H, d, J=7Hz}, 8.40 (1H, d, J=7Hz)

3-Methoxy-4-{2- (3~ (phthalimido)prop-1-yl]oxyl-

phenylmethylamino-N-methyl~N-[4-methyl~2-[5~ (4~

methylpiperazin-1-yl)carbonylpent-i-yl]loxy]-

phenylbenzamide

NMR (CDClg, &) : 1.44-1.57 (2H, m), 1.62-1.72 (2H,
m), 1.72-1.95 (44, m), 2.18 (2H, t, J=7.5Hz),
2.25 (3H, s), 2.28 {3H, s), 2.28-2.43 (4H, m),
3.28 (3H, s), 3.43-3.50 (2H, m), 3.57-3.65 (2H,
m), 3.58 (3H, s), 3.80-3.96 (2H, m), 4.02 (2K,
t, J=7.5Hz), 4.24 (2%, s), 4.80 (1H, s}, 6.27
(1H, d, J=7Hz], 6.€0 (1H, d, J=7THz), 6.64 (1H,
s), 6.80-6.95 (SH, wm), 7.12-7.21 (2H, m}, 7.64-
7.88 (4H, m)

3~-Methoxy-4~[2-[3- (phthalimido)prop-1-yl)oxybenzoyl]-
amino-N-methyl-N—[z-tA—(4-methy1piperazin-l-
yl)carbonyl}lphenyleth-1-yl]phenylbenzamide

NMR (CDClj, &) : 2.20-2.50 (6H, m), 2.29 (3H, s),
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2.61-2.%4 (6H, m), 3.30 (3H, s), 3.37-3.68 (2H,

m), 3.68 (3H, s), 3.68-3.92 (2H, m), 4.20-4.30
{2H, m), 6.80 {(1H, d, J=7Hz), 6.90-6.98 (2H, m),
7.05 (lH' t’ J=7Hz, ’ 7.10"7.49 (QH' m) ? 7-53-

7.89 (4H, m}, 8.12 (1H, 4, J=7Hz), 8.20 (1H, 4,
J=THz)

3-Methoxy~-4~[2-[{3~({phthalimido)prop-1-yl]loxybenzoyl}-"

amino-N=-[2-[4-(4{-dimethylaminopiperidin-1-
yl)carbonyl]phenylmethoxy-4-methyl}phenyl-N-
nmethylbenzamide

MASS (m/z) : 824 (M+1)

3-Methoxy-4~[2-{3~- (phthalimido)prop-1~yl]oxybenzoyl] -

amino-N-methyl-N-{2-[3- (4-methylpiperazin-1-

yvl)carbonylmethoxyprop-1-ylloxy)lphenylbenzanide

NMR (CDCls, &) ¢ 2.04-2.17 (2H, m), 2.25 (3H, s),
2.28-2.40 (64, m), 3.33 (3H, s), 3.38-3.46 (2H,
m), 3.54~3.62 (2H, m), 3.66-3.76 {(2H, m), 3.74
(34, s), 3.80-3.90 (2H, m), 3.98-4.11 (4H, m),
4.28 (2B, t, J=7.5Hz), 6.78-7.10 (7H, m), 7.14
(1H, t, J=7Hz), 7.43 (1H, t, J=THz), 7.55 (2H,
s), 7.68=7.75 (iH, m), 7.81-7.90 (1H, m), 8.13
(1B, 4, J=78z), 8.20 (1R, d, J=THz)

3-Methoxy=-4~[2~-[3~(phthalimido)prop-1-yl]oxybenzoyl]-
anino~-N-{2~[(E)-5-(4-dimethylaminopiperidin-1-
yl)carbonyl~4-penten-l-yljoxy~4~methyl)phenyl~N~-
methylbenzémide

NMR (CDCly, &) : 1.27-1.47 (2H, m), 1.83-2.02 (2H,

m), 2.10-2.48 (6H, m), 2.23 (3H, s), 2.26 (6H,
s), 2.50-4.13 (8E, m), 3.32 (34, s}, 3.78 (3H,
s), 4.26 (2, t, J=7.5Hz), 4.62 (2H, m), 6.32
(1®, d, J=15Hz), 6.57-6.67 (2H, m), 6.80-7.16
{5H, m), 7.44 (1H, t, J=THz), 7.53-7.?8 (SH, m),

i&iﬁmﬁﬁiiﬁﬁﬂﬂJ
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7.57 (2Hy S)f 8.09"8.19 (ZH, m)

3-Methoxy-4-[2~ (pyrid-3~yl)methoxybenzoyl] amino-N-

methyl-N-[4-methyl-2-[5-(4-methylpiperazin~1-

vl)carbonylpent-1-ylloxylphenylbenzamide

NMR (CDCl,, &) : 1.44-1.57 (2H, m), 1.63-1.72 (2H,
m)y, 1.75-1.86 (24, m), 2.27 (3H, s), 2.30 (3H,
s), 2.32-2.40 (6K, m), 3.29 (3H, s), 3.31 (3H,
s); 3.45-3.51 (2H, m), 3.58-3.65 (2H, m), 3.80-
4.00 (2H, m), 5.30 (2H, s), 6.58 (1H, d, J=7Hz),
6.61 (14, s), 6.83 (1H, d, J=7Hz}, 6.88-6.92
(24, m), 7.05 (14, 4, J=7Hz), 7.14 (1H, ¢t,
J=7Hz), 7.2% (14, m}, 7.46 (1H,.t, J=7Hz}, 7.79
(1, 4, J=T7THz), 8.22 (1H, d, J=7Hz), 8.37 (1H,
d, J=7Hz), 8.62 (6H, 4, J=T7Hz), 8.73 (1H, s)

3-Methoxy~4-{2-[4- (phthalimido)but-1-yl]oxybenzoyll-

amino-N-methyl-N-{4-methyl-2-[5- (4-methylpiperazin-1-

vl)carbonylpent-1l-ylloxylphenylbenzamide

NMR (CDCly, ) : 1.46-1.53 (2H, m), 1.65-1.74 (28,
m), 1.78-2.03 (6%, m), 2.26 (3H, s), 2.30 (3H,
s), 2.32-2.41 (6%, m), 3.31 (3H, s), 3.43-3.50
(2H, m), 3.60-3.65 (2H, m), 3.74 (2H, t,
J=7.5Hz), 3.77 (38, s), 3.82-4.01 (2H, m), 4.22
{28, t, J=7.5Hz), 6.58 (1K, d, J=7Hz)}, 6.63 (1H,
s), 6.85 (1H, d, J=7Hz), 6.90 (1H, d, J=7Hz),
7.00 (1H, d, J=7Hz), 7.02 (1K, s), 7.08 (1H, t,
J=7Hz), 7.45 (1H, t, J=7Hz), 7.70-7.76 (2H, m),
7.80-7.87 (24, m), 8.21 (1K, d, J=7Hz), 8.40
(1H, d, J=7Hz)

4-[2-{3-Dimethylaminoprop-1-yl)oxybenzoyl}amino-3-
methoxy-N-methyl-N-{2-[5- (4-methylpiperazin-1-
yl)carbonylpent-1l-vl}oxy-4-methylphenyllbenzamide
NMR (CDClg, d) : 1.50-1.91 (6H, m), 2.07-2.18 {2H,
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x), 2.25 (6H, s), 2.28 (3H, s), 2.30 (3H, s),
2.32-2.44 (2H, m), 2.48 (2H, t, J=5Hz), 3.32
(3H, s), 3.49 (2H, t, J=5Hz), 3.63 {(2H, t,
J=3Hz), 3.78 (3H, s), 3.81-3.82 (2H, m), 4.25
(2H, t, J=5Hz), 6.54-6.64 (2H, m), 6.80-6.91
(2H, m), 6.99-7.11 (4K, m), 7.40-7.48 (1H, m)
8.18 (1H, 4, J=7Hz), 8.38 (l1H, d, J=7Hz)

4~[2—(Ethoxycarbonylmetho#y}benzoyl]aminc—3-methoxy-

N-methyl=N-[2-[5~{4-methylpiperazin-1-

yl)carbonylpent-1-yl}oxy-4-methylphenyl)benzamide

NMR (CDCl3, &) : 1.23 (3H, t, J=5Hz), 1.50-1.91 (6H,
m), 2.28 (3H, s), 2.31 (3H, s), 2.35-2.47 (6H,
m), 3.33 (3H, s), 3.52 (2H, t, J=5Hz), 3.67 (2H,
t, J=5Hz), 3.76 (3H, s), 3.84-4.02 (2H, m), 4.24
{28, q, J=5Hz), 4.85 (2H, s), 6.55-6.67 (2H, m),
€.81-7.19 (6H, m), 7.41-7.49 (1H, m), 8.20 (1H,
d, J=8Hz), 8.34 (1K, d, J=7Hz)

4-[2-[3~-{Phthalimido~1~-yl)prop-i-yloxy]-3-

methylbenzoyl] amino-3-methoxy-N-methyl-N-[2-[5- (4~

methylpiperazin~l-yl)carbonylpent~1-yloxy-4-

methylphenyllbenzamide

NMR (CDClj3, &) : 1.50-1.92 (6H, m), 2.14-2.44 (8H,
m), 2.25 (3H, s), 2.28 (3H, s}, 2.36 (3H, s),
3.33 (3H, s), 3.50 (2H, t, J=5Hz), 3.58 (2, t,
J=5Hz), 3.63 (2H, t, J=5Hz), 3.81 (3H, s), 3.81-
4.03 (8H, m), 6.55-6.68 (2d, m), 6.82-7.38 (8&H,
m), 7.59-7.88 (5H, m), 8.32 (1H, 4, J=8Hz)

4-[2-[3~(Phthalimido~1-yl)prop-~1-yl]oxy-4-
methylbenzoyllamino-3-methoxy~-N-methyl-N-[2-[5- (4~
methylpiperazin-l-yl)carbonylpent-1-yl]loxy-4-
methylphenyl ]benzamide .

NMR (CDCly, &) : 1.50-1.91 (8E, m), 2.27 (3K, s),

3
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2.30 (3H, s), 2.31-2.42 (6H, m), 2.38 (3H, s),
3.32 (3H, s), 3.50 (2H, t, J=5Hz}, 3.63 (2d, t,
J=5Hz), 3.78 (3H, s), 3.85-4.02 (6H, m), 4.28
(2H, t, J=5Hz), 6.58-6.67 (2H, m), 6.77 (1H, s),
6.80-6.92 (4H, m), 7.00 (1H, s), 7.58 (4H, s),
8.01 (1H, d, J=8Hz), 8.18 (1H, d, J=8Hz)

4-[2~-[3- (Phthalimido-1-y1)propyloxy}-5-

methylbenzoyl]amino-3-methoxy-N-methyl-N-[2-([5- (4~

methylpiperazin-l-yl)carbonylpent—l—yl]oxy44—

methylphenyl]benzamide

NMR (CDCls, 8) : 1.52-1.91 (108, m), 2.25 (3H, s),
2.30 (34, s), 2.31 (3H, s), 2.31-2.45 (ZH, m),
3.31 (3H, s), 3.50 (2H, t, J=4Hz), 3.59 (2H, t,
J=5Hz), 3.64 (2H, t, J=4Hz), 3.78 (3H, s), 3.85-
'£.02 (4H, m), 4.24 (2H, t, J=5Hz), 6.58 (2H, m),
6.81-6.%2 (3H, m), 7.00 (1H, s), 7.25 (1H, d,
J=BHz), 7.5°% (3%, s), 7.71-7.79 (1H, m), 7.82-
7.89 (1, m), 7.92 (1H, s), 8.20 (1H, d, J=8Hz)

4-(2-[3~-(Phthalimido-1-yl)propyloxy]-4-

chlorobenzoyl]amino-3-methoxy-N-methyl-N-[2-[5- (4~

methylpiperazin—l-yi)carbonylpent-l-yl]oxy-4-

methylphenyl]benzamide

NMR (CDCls;, &) : 1.45-1.92 (6H, m), 2.25 (3H, s),
2.30 (3H, s), 2.29-2.44 (8H, m), 3.32 (3H, s},
3.46-3.54 (2¢, m), 3.61-3.68 (2, m), 3.78 (3H,
s),.3.80~4.01 (48, m), 4.25 (2H, t, J=5Hz),
€.56-6.77 (2H, m), 6.79-7.04 (7H, m), 7.44 (2H,
s), 7.70-7.78 (lH, m), 7.81-7.88 (1H, m), 8.06
(1€, d, J=BHz)

4~[2-[3-(Phthalimido~-1-yl)propyloxyl}-4-
methoxybenzoyl]amino-3-methoxy-N-methyl-N-[2-[5- (4~
methylpiperazin-1-yl)carbonylpent-1-yl]oxy-4-
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methylphenyl]benzamide

NMR (CDCly, 8) : 1.49-1.90 (6H, m), 2.15-2.24 (2H,
m), 2.28 (3H, s), 2.32 (3E, s), 2.30-2.42 (6H,
m), 3.33 (34, s), 3.50 {2H, t, J=4Hz)}, 3.60 (2H,
t, J=5Hz), 3.63 {2H, t, J=4Hz), 3.79 (3H, s),
3.85 (38, s), 3.82-4.02 (64, m), 4.24 (2H, t,
J=5Hz), 6.57-6.68 (2H, m), 6.82 (1H, d, J=8Hz),
6.89 (1H, d, J=8Hz), 7.00 (1H, s), 7.57 (2H, s),

7.71-7.76 (2H, m), 7.82-7.88 (2H, m),.8.11 (1H,
d, J=%9Hz), 8.17 (1H, d, J=BHz)

4-[2~[3~ (tert-Butoxycarbonylamino)prop~1-~
yl]loxybenzoyl]amino-3-methoxy-N-{2-benzyloxy-4-
methylphenyl)-N-methylbenzamide

NMR (CDCls, &) : 1.40 (9H, s), 2.10 (2H, t, J=5Hz),

2.29 (3H, s}, 3.28 (2K, q, J=5Hz), 3.39 (3H, s),
3.62 (3H, s), 4.21 (2H, t, J=SHz), 4.90 (1H, 4,
J=13Hz), 5.08 (1H, d, J=13Hz), 6.63-6.71 (3H,
r), 6.87 (1H, d, J=7HKz), 6.96-7.11 (6H, m),

7.31-7.48 (6H, m), 8.21 (1H, 4, J=8Hz), 8.38
{1H, d, J=8Hz)

4-[2-[3-(tert—Butoxfcarbonylamino)prop—l-
ylloxybenzoyllamino-3-methoxy~-N-{2~[4~(2-oxazolin-2-
yl)phenylmethyl]oxy~4-methylphenyl]-N-methylbenzamide
NMR (CDClsy, &) : 1.40 (9H, s), 2.09-2.17 (2, m),
2.28 (3H, s), 3.27 (1H, ¢, J=5Hz), 3.40 (3H, s),
3.65 (3H, s), 4.05 {(2H, t, J=10Hz), 4.23 (2H, t,
J=5Hz), 4.40 (2H, t, J=10Hz), 4.88 (1H, d,
J=12Hz), 5.08 (1H, &, J=12Hz), 6.62 (1HE, s),
6.68 (1, d), 6.97-7.11 (64, m),.7.32 (1K, d,
' J=8Hz), 7.41 (1H, d, J=8Hz), 7.92 (2H, d,
J=8Hz)}, 8.21 (1H, d, J=8Hz), 8.37 (1H, d, J=8Hz)

3-Methoxy~4-[2-[3~(phthalimido) prop~1~yl}oxybenzoyl]-
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amino-~-N-methyl-N-[2-{5- (4-dimethylaminopiperidin-1-

yl)carbonylpent-1l-yloxylphenyl]benzamide

NMR {CDClj, &) : 1.22-1.47 (2K, m), 1.47-1.80 (6H,
m), 1.80-1.92 (4H, m), 2.29 (6H, s), 2.31-2.41
(3, m), 2.50-2.63 (1H, m), 2.95-3.07 (1H, m),
3.36 (3H, s), 3.48 (1H, s), 3.49 (1H, s), 3.75
(3H, s), 3.82-4.03 (4H, m), 4.22-4.30 (2H, m),
4.60-4.70 (lH, m),6.78-6.90 (3H, m}, 6.92-7.20
{44, m), 7.40-7.50 (1H, m), 7.55-7.63 (3H, m),
7.70-7.80 (1H, m), 7.82~7.90 {1H, m), 8.10-8.22
(2H, m)

3-Methyl-4-[2-{[3-(phthalimido)prop~1~yl]oxy]-
benzoyl]amino-N4methyl-N-[2-[5—(4-methylpiperazin—1-
yl)carbonylpent-1l-yloxy]-4-methylphenyl]benzamide
MASS "(m/z) : 774 (M+H)

4-[2-[(3~tert-Butoxycarbonylaminoprop-1-

yl)oxylbenzoyl] amino-3-chloro-N-methyl-N-[2-{5-(4-

dimethylaminopiperidin-1l-yl)carbonylpent-1-yloxyl-4~

methylphenvl]benzanide

NMR (CDClj3, &) : 1.32-1.45 (2H, m), 1.41 (%H, s),
1.48-1.59 (2H, m), 1.62-1.91 (8H, m), 2.08-2.18
(2H, m), 2.27 (6H, s), 2.28 (3H, s), 2.30-2.40
(3H, m), 2.52-2.61 (1H, m), 2.97-3.07 (1H, m},
3.22-3.30 (2H, m), 3.30 (3H, s), 3.83-4.00 (3H,
m), 4.30 (2H, t, J=6Hz), 4.57-4.68 {1H, m),
6.60-6.63 (2H, m), 6.87-6.90 {1H, m), 7.02-7.15
(34, m), 7.46-7.57 (2H, m), 8.20-8.22 (1H, m},
8.40 (1H, d, J=7Hz)

3—Ethoxy-4—[2-[[3-(phthal@mido)prop-l-yl]oxy]-
benzoyl)amino-N-methyl-N-[2-[5~(4-methylpiperazin-1-
vl)carbonylpent—-1-yloxyl-4-methylphenyl]benzamide
MASS {m/z) : B804 (M+H)
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3= {3~tert-Butoxycarbonylaminoprop-1-yl)oxy-4-{2~[ (3~
tert-butoxycarbonylaminoprop-1-yl)oxylbenzoyl] amino~
N-methyl-N-{2-[5-(4-methylpiperazin-i- )
yl)carbonylpént—l-yloxy]-4-methylpheny1]benzamide

NMR (CDCly, 8) : 1.40 and 1.43 (total 18H, s), 1.49-
1.60 (2K, m), 1.62-1.98 (6H, m), 2.00-2.10 (2H, m), 2.27
(3#, s), 2.29 (3H, s), 2.31-2.41 (6H, m), 3.17-3.292 (4H,
m), 3.30 (38, s), 3.45-3.50 (2%, m), 3.59-3.69 (2H, m),
3.84-4.05 (4H, m), 4.22-4.3C (2H, m), 5.04 (2H, br}), 6.55-
6.63 (28, m), 6.85 (1H, d, J=7Hz), 6.93 (1H, d, J=7Hz),
6.98-7.03 (24, m), 7.09 {(1H, t, J=7Hz), 7.43 (1H, t,
J=7Hz), 8.14 (1H, d, J=THz), 8.36 (1H, d, J=THz)

2-Anino-4-[2-{ (3-tert-butoxycarbonylaminoprop—1-

yl)oxylbenzoyl]amino~-N-methyl=N-{[2~[5~ (4~

dimethylaminopiperidin~1-yl)carbonylpent-1-yloxy)-4-

methylphenyl]benzamide

NMR (CDClj, &) : 1.25-1.39 (2H, m), 1.42 and 1.46
(total 9H, s), 1.48-1.60 (2H, m), 1.62-1.93 (8H,
m), 2.08-2.18 (2H, m), 2.27 and 2.28 (total 9H,
s), 2.33-2.39 (3K, m), 2.50-2.60 (1H, m), 2.96-
3.05 (1#, m), 3.29 (3H, s), 3.31-3.40 (2H, m),
3.685-3.98 (3H, m), 4.19 (28, t, J=6Hz), 4.57-
4.67 (1H, m), 6.57-6.59 (1K, m), 6.63 (2H, s),
6.78-6.89 (24, m), 6.96 (lH, d, J=7Hz), 7.09

(1H, t, J=6Hz), 7.15 (1H, s), 7.40-7.46 (1H, m},
8.17 (1H, d, J=6Hz)

2-[2~[ (3-tert-Butoxycarbonylaminoprop=-1~
yl)oxylbenzoyl]amino~N-methyl-N-[2-{5- (4~

. dimethylaminopiperidin~1-yl)carbonylpent-l-yloxyl]=-4-

methylphenyl]-5-pyridinecarboxamide

NMR (CDClg, ) ¢+ 1.30 (9H, s), 1.35-1.93 (12H, m),
2.10-2.22 (24, m), 2.28 (9H, s), 2.30-2.40 (3H,
m), 2.50-2.62 (1H, m), 2.95-3.08 (1H, m}, 3.33
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(384, s), 3.38-3.49 (2H, m), 3.82-3.98 (4K, m),
4.29 (2H, t, J=6Hz), 4.57-4.67 (lH, m), 6.60-
6.62 (2K, m), 6.90 (1H, d, J=6Hz), 6.99 (1K, d,
J=7Hz), 7.09 (1H, t, J=7Hz), 7.44-7.55 (2H, m),
8.13-8.21 (2H, m), 8.39 (1H, s)

Exanple 14

To an ice bath cocled solution of 4-{2-[(3-aminoprop-

1-yl)oxylbenzoyl]lamino~N-methyl-N-[2~[5- (4~

methylpiperazin-1-yl)carbonylpent-l-yloxylphenyl]benzamide
(200 mg) in dichloromethane (10 ml) were added
triethylamine (36.2 mg) and acetic anhydride (36.5 mg) and
the mixture was stirred at ambient temperature for 4
hours. The reaction mixture was washed successively with
water (10 ml), saturated aqueous sodium hydrogen carbonate
solution {10 ml) and brine (10 ml), and dried over
magnesium sulfate. The solvent was evaporated to give

. 4-[2~-[ (3-acetylaminoprop-1-yl)oxylbenzoyl}amino~N-methyl-

N-[2-[5-(4-methylpiperazin~1-yl)carbonylpent-1-
yloxylphenyl)benzamide (201 mg) as a2 colorless amorphous.
NMR (CDCl3z, &) : 1.51 (2H, m), 1.62-1.86 (4H, m),

1.93 (3H, s), 2.11 (2H, m), 2.29 (3H, s), 2.30-
2.40 (6H, m), 3.35 (3H, s), 3.40-3.50 (4H, m),
3.59 (2H, m), 3.92 (2H, m), 4.18 (2H, t,
J=7.5Hz}, 6.28 (1H, m), 6.75-6.83 (2H, m), 6.94-
7.17 (4H, m), 7.31 {2H, 4, J=8.5Hz), 7.40-7.4%
(3, m), 8.08 (1H, d, J=7THz), 92.18 (1H, s}

Example 15

To a mixture of 4-{2-([(3-aminoprop-1-
yl)oxylbenzoyl]amino-N-methyl-N-[2-[5- (4-methylpiperazin-
l-yl)carbonylpent-1i-yloxylphenyllbenzamide (220 mg) and
37% aqueous formaldehyde {290 mg) in a mixture of methanol
(10 ml} and acetic acid (0.2 ml) was added sodium
cyanoborohydride (44.8 mg) and the mixture was stirred at
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ambient temperature for 4 hours. The reaction mixture was

diluted with chloroform (20 ml) and the solution was
washed successively with saturated agqueous sodium hydrogen
carbonate solution (20 ml), water (10 ml) and brine (10
ml). The crganic phase was dried over magnesium sulfate
and the solvent was evaporated to give 4~[2~[ (3~

dimethylaminoprop—l-yl)oxy]benzoyl]amino—N%methyl-N#[2¥[5—_

(4-methylpiperazin-1-yl)carbonylpent-1~

yvloxvlphenyllbenzamide (215 mg) as 2 colorless amorphous.

MR (CDCl3, &) : 1.55 (2H, m), 1.73 (2H, m), 1.84

(2, m), 2.11 {(2H, m), 2.20 (6H, s), 2.30 (3H,
s), 2.32-2.40 (6H, m), 2.46 (2H, t, J=7.5Hz),
3.35 (3H, s), 3.49 (24, m), 3.62 (2H, m), 4.24
(24, t, J=7.5Hz), 6.74-6.83 (2H, m), 6.97-7.03
{2H, m), 7.07~7.16 {2H, m), 7.32 (2H, 4,

J=8.5Hz), 7.42-7.50 (3H, m), 8.22 (2H, d, J=T7Hz)

. Example 16

To a solution of 4-[2~[(3-aminoprop-1-yl)oxy]-
benzoyl)] amino~N-methyl-N-[2-[5-{4~methylpiperazin-1-~-
yl) carbonylpent-l~yloxylphenyllbenzamide (250 mg) was
added 4N hydrogen chloride in ethyl acetate (1 ml) and the

solution was stirred at ambient temperature for 10

minutes. The white solid was filtered and dried under.

reduced pressure to give 4~[2-[ (3-aminoprop-1-
yl)oxylbenzoyl)]amino-N-methyl-N-[2-]5- {(4-methylpiperazin-
l1-yl)carbonylpent-l-yloxylphenyllbenzamide dihydrochloride
{205 ng) as a white powder. .

NMR (D0, &) : 1.40 (2H, m), 1.59 (2H, m), 1.70 (2H,

m), 2.09 (2K, m), 2.42 (2H, t, J=7.5Hz), 2.92

(3, s), 2.96~3.17 (6H, m), 3.24 (3H, s), 3.41-

3.59 (2H, m), 3.69 (1H, m), 3.82 (1H, m), 4.04-

4.20 (3H, m), 4.53 (1H, m), €6.72 (1H, d, J=7Hz),
. 6.81 (1H, t, J=THz}, 6.93-7.60 (llH, m)
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Exanple 17

The following compounds were obtained according to a

similar manner to that of Example 16.

4~[2-[{3-Acetylaminoprop-1-yl)oxy]lbenzoyl] amino-N-

methyl-N-[Z-[S-(4-methylpiperazin—1-yl)carbohylpent—

1-yloxylphenyl]benzamide hydrochloride

NMR (D0, &) : 1.38 (2H, m), 1.50-1.68 (4H, m), 1.48
(24, m), 1.81 (3H, s), 2.42 (2H, m), 2.90 (3H,
s), 2.97-3.15 (6%, m), 3.24 (3, s), 3.40-3.61
(4H, m), 3.71-3.92 (2H, m), 4.14 (1H, m), 4.54
(1H, m), 6.62-6.77 (2H, m), 6.79-6.90 (2H, m),
7.00 (1H, m), 7.11 (1H, m), 7.19-7.33 (5H, m),
7.59 (1H, d, J=7Hz) |

4-[2-[(3-Dimethylaminoprop-1-yl)oxylbenzoyl)amino-N-

methyl=-N-([2-[5~ (4-metylpiperazin-1-yl)carbonylpent-1-~

vloxylphenyl]lbenzamide dihydrochloride

NMR (Dp0, &) : 1.51 (2H, m), 1.67 (2H, m), 1.81 (2H,
m), 2.22 (2H, m), 2.53 (2H, t, J=7.5Hz), 2.65
(6H, s), 2.82 (3H, s), 3.C0-3.17 (2H, m), 3.23
(28, t, J=7.5Hz), 3.37 (3H, s), 3.8% (1H, m),
4.13 (1H, m), 4.07-4.20 (3H, m), 4.58 (1H, m),
6.92-7.00 (2H, m), 7.11-7.18 (2H, m), 7.26-7.48
(6E, m), 7.54-7.60 (2H, n)

4-[2~-[ (4-Methylpiperazin-l-yl)carbonylmethoxy]~

benzoyl)amino-N-methyl-N-[2-[5~ (£-methylpiperazin-1-

yl)carbonylpent-l-éloxy]phenyl]benzamide

dihydrochloride )

NMR (D0, &) : 1.36 (2H, m), 1.53 (2H, m), 1.66 (2H,
m), 2.98 (6H#, s), 2.91-3.25 (iOH, m}, 3.30 (3H,
s}, 3.37-3.69 (4H, m), 3.77-3.96 (2H, m), 4.35-
4,56 (2H, m), 4.82 (2H, s), 6.75 (1H, 4, J=7Hz),
6.84 (1H, t, J=THz), 6.92 (1H, d, J=7Hz), 7.03-
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7.15 (2K, m), 7.22 (1H, d, J=THz), 7.29 (2H, 4,

J=8.5Hz), 7.43-7.58 (3H, m), 7.80 (1H, d, J=7Hz) .

4-[2-(3-Piperidinoprop-1-yloxy)benzoyl]amino-N-

methyl-N-[2-[5—(4fmethylpiperazin~1—yl)carbonylpent—

l-yloxylphenyl]lbenzamide dihydrochloride

NMR (D50, 0) : 1.42-1.67 (10H, m), 1.78 (2H, m),
2.20 (24, m), 2.51 {(2H, t, J=7.5Bz), 2.65 (2H,
m), 2.94 (38, s), 2.95-3.21 (6H, m), 3.32 (2H,
m), 3.35 (3H, s), 3.57 (2H, m), 3.92-4.04 (2H,
m), 4.16-4.25 (4H, m), 6.91-6.99 (2H, m), 7.08-
7.17 (2H, m), 7.23-7.47 (6H, m), 7.52-7.60 (2H,
m)

4~{2-[2~- (Dimethylamino)eth-1~yloxylbenzoyl]anino-N-

methyl-N-{2~[5~(4-methylpiperazin-1-yl)carbonylpent-

l-yloxylphenyllbenzamide dihydrochloride

NMR (D0, d) : 1.52 (2H, m), 1.68 (2H, m), 1.81 (2H,
m), 2.52 (2K, t, J=7.5Hz), 2.82 (6H, s), 2.93
(3H, s), 2.97-3.21 (4H, m), 3.37 (3H, s), 3.48-
3.62 (2H, m), 3.87 (1H, m), 4.01 (1H, m), 4.24
(1, m), 4.47 (2, m), 4.57 (1K, m), 6.92-7.00
(2H, m), 7.13-7.48 (8H, m), 7.52-7.62 (2H, m)

4-[2~ (3-Aminoprop-l-yl)oxylbenzoylamino-N-methyl-N-

[2-[3~(4-methylpiperazin~1-yl)carbonylaminoprop~1-

yloxylphenyllbenzamide dihydrochloride

NMR (Dp0Q, &) : 2.01 (2H, m), 2.17 (2H, m), 2.91 (3H,
s), 2.95-3.46 (8H, m), 3.40C (3H, s), 3.54 (2H,
m), 4.02-4.16 (4H, m), 4.27 (2H, m), 6.93~-7.00
(2H, m), 7.12-7.21 (2H, m), 7.26-7.37 (2H, m),
7.39-7.48 (4H, m), 7.54-7.64 (2H, m)

4-[2~{(3~-Aminoprop-1-yl)oxylbenzoyl]amino-3-methoxy-
N-methyl-N-{4-methyl-2-{[5- (4-methylpiperazin-1-
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yl) carbonylpent-1-yloxy)phenyl)benzamide dihydrochloride

NMR (D50, &) : 1.43 (2H, m), 1.60 (2H, m), 1.72 (2H,
m), 2.07 (2H, m), 2.18 (3H, s), 2.45 (2E, t,
J=7.5Hz), 2.90 (3H, s), 2.52-3.13 (4H, m), 3.30
(3H, s), 3.41-3.63 (4H, - m), 3.64 (3H, s), 3.82 (1H,
m), 3.92 (1H, m), 4.04-4.61 (3H, m), 4.50 (1K, m),
6.66-6.74 (3H, m), 6.93-7.04 (3H, m), 7.10 (1H, d,
J=7Hz), 7.41 (1H, t, J=7Hz), 7.73 (1H, d, J=7Hz),
7.95 (1H, d, J=7Hz)

4- (2~ (3-Aminoprop~1-yl)oxy-4-methylbenzoyl]amino-3-

methoxy-N-methyl-N-[2-[5- (4-methylpiperazin-1-

ylcarbonyl)pent-1-yloxyl-4-methylphenyl]lbenzamide

dihydrochloride '

NMR (CDCly, ) : 1.48-1.96 (8H, m), 2.27 (3H, s),
2.32-2.42 (2H, m), 2.78 (3H, s), 3.11-3.22 {2H, m},
3.28 (3H, s), 3.79 (3H, s), 3.80-4.11 (2H, m),
4.22-4.32 (2K, m), 6.58-6.67 (2H, m}, 6.79-6.96
(5H, m), 7.87 (iH, d, J=8Hz), 8.69-8.75 (1H, m),
9.41 (1H, br)

4-[2- (3-Aminoprop-1-yl)oxy-3-methylbenzoyl]amino-3-

methoxy-N-methyl-N—IZ-[5-(4-methylpiperazin—1-

yl) carbonylpent-i-yl)oxy-4~methylphenyl Jbenzamide

dihydrochloride

NMR (CDCly, &) : 1.46-1.92 (6H, m), 2.15-2.57 (4H,

m), 2.24 (3K, s), 2.30 (3H, s), 2.62-2.98 (6H, m),

2.80 (3H, s), 3.02-3.29 (4H, m), 3.28 (3H, s),
3.73-4.18 (5H, m}), 4.46 (1H, br), 4.62 (1K, br),
€.56-6.68 (2H, m), 6.81-6.96 (3H, m), 7.10 (1H, dd,
J=2, 8Hz), 7.30 (1H, &, J=8Hz), 7.66-7.77 (1H, m),
8.28-8.52 (4H, m), 9.65 (lH, br)

4-[2- (3-Acetylaminoprop-1l~yl)oxybenzoyl]amino~3-methoxy-
N-methyl=-N-[2~{5~ (4-dimethylaminopiperidin-1-
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yl)carbonylpent-l~yl]oxy-4-methylphenyl}benzamide

hydrochloride

NMMR (CDClz, &) : 1.48-1.92 (6H, m), 1.91 (3H, s),
1.%6-2.25 (2H, m), 2.30 (3H, s), 2.30-2.39 (2H, m),
2.68 (6H, s), 3.32 (34, s), 3.35-3.47 (2H, m), 3.76
(3H, s), 4.26 (2H, br), 4.75 (1K, br), 6.56-7.12 (eH,
m), 7.47 (1B, br), 8.10 (1K, br), 8.39 (1K, br)

4-[2- (3-Aminoprop-1-yl) oxybenzoyl]amino-3-methoxy-N- {2~

[4~ (3~aminopropionyl) aminobut-1-yl]loxy~4-methylphenyl]-

N-methylbenzamide dihydrochloride

MMR (CDCls, &) : 1.59-1.90 (4H, m), 2.04-2.15 (2H, m),
2.27 (3H, s), 2.30-2.44 (2H, m), 2.87-3.08 (4H, m),
3.21-3.38 (2H, m), 3.30 (3H, s), 3.75~3.94 (2H, m},
3.76 (3H, s), 4.21-4.33 (2H, m), 6.55-6.68 (2H, m),
6.86-7.10 (5H, m), 7.29-7.48 (2H, m), 8.17 ({1H,
br), 8.35 (1H, br)

4~ [2~(3-Guanidinoprop-1-yl)oxybenzoyl] amino~3-methoxy-N-

methyl-N-{2-[5-(4-dimethylaminopiperidin-1-

yl)carbonylpent-1-yl]oxy-4-methylphenyllbenzamide

dihydrochloride

MMR (CDClg, &) : 1.49-1.93(6H, m), 2.05-2.41 (8H, m),
2.27 (3H; §), 2.75 (6H, s), 3.08 (2H, br), 3.29
(3H, s), 3.47 (2H, br), 3.67-4.10 (4H, m), 3.77
(3H, s), 4.27 (2H, br), 6.56~6.71 (2H, m), 6.81~

7.09 (SH, m), 7.44 (1H, br), 7.98-8.19 (2H, m),
8.28~8.45 (1H, m)_

4~ (2-Hydroxybenzoyl) amino-3-methoxy~N-methyl-N=- {4~
methyl-2-[5~ (4-methylpiperazin-1-yl)carbonylpent-1-
yloxylphenyllbenzamide hydrochloride
MR (DMSO-dg, ®) : 1.35-1.66 (4H, m), 1.66~1.83 (24,
r), 2.22 (3H, s), 2.39 (2H, t, J=7Hz), 2.74 and
- 2.76 (total 3H, s), 2.80~-3.10 (4H, m), 3.18 (3H,

dai i i M
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s), 3.28-3.63 (2H, m), 3.68 (3H, s), 3.77-4.18 (3H,
m), 4.34-4.52 (1H, m)}, 6.64 (1H, d, J=9Hz), 6.75-
7.12 (6H, m), 7.40 (1H, m), 7.98 (1H, d, J=9Hz),
8.23 (1H, d, J=9Hz)

(S)-4-[{2-[ (3-Amino-1-methylprop~1~-yl)oxylbenzoyl)amino-

3-methoxy~N-methyl-N-{4-methyl~2-[5-(4-methylpiperazin-

1~yl) carbonylpent-1-yloxylphenyli]benzamide

dihydrochloride

NMR (DMSO-dg, &) : 1.35 (3H, d, J=THz}, 1.40-1.65 (4H,
m), 1.66-1.82 (2H, m), 1.92-2.20 (2H, m), 2.23 {3H,
s), 2.38 (2H, t, J=THz), 2.64 (3H, s), 2.78-3.43
(11H, m}, 3.51-4.07 (7K, m), 4.93-5.09 (1H, m),
6.65 (1H, d, J=8Hz), 6.82 (1K, s), 6.89 (1K, d,
J=8Hz), €.98 (1H, s}, 7.04 (1H, d, J=8Hz), 7.12
(1H, dd, J=85, 8Hz), 7.36 (1H, d, J=8Hz), 7.57 (1H,
dd, J=8, 8Hz), 7.98-8.35 (4H, m)

4- (2-Aminobenzenesulfonyl)amino-3-methoxy-N-methyl-N-[4-

methyl-2-[5- (4-methylpiperazin-1-yl)carbonylpent-1-

yloxylphenyl]lbernzamide dihydrochloride

NMR (DMSO-dg, &) : 1.36-1.45 (2H, m), 1.50-1.59 (2H,
m), 1.65-1.73 (24, m), 2.23 and 2.29 (total 3H, s),
2.34-2.42 (4H, m), 2.77 (3H, 4, J=1Hz), 2.92-3.00
(2H, m), 3.11 and 3.13 (total 3H, s), 3.19 (1H, s).,
3.36-3.70 (10H, m), 4.03-4.1i1 (1H, m), 4.40-4.48
(1, m), 6.44-6.50 (1H, m), 6.60-6.88 (6, m),
6.94-7.10 (2H, m), 7.27-7.32 (1H, m)

ESI-MASS (m/z) : 638 (M+H)

(R) -4-[2~[ (4-Aminobut-2-yl) oxylbenzoyl]amino~3~methoxy-
N-methyl-N~[4-methyl-2-[5-(4-methylpiperazin~-1-
yl)carbonylpent-l-yloxylphenyl]benzamide dihydrochloride
NMR (DMSO-dg, &) : 1.37 and 1.39 (total 3H, s), 1.40-
1.78 (8H, m), 1.94-2.12 (3H, m), 2.23 (3H, s), 2.30~-2.40
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{48, m}, 2.87-2.96 (2H, m), 3.18 (3H, s}, 3.32 (3H,
s), 3.46-3.58 (2H, m), 3.77 (3H, s), 3.83-3.98 (3K,
m), 4.94-5.02 (1H, m), 6.65 {1KH, d, J=8Hz), 6.82
(1H, s), 6.88 (1H, d, J=BHz), 6.98 (lH, s), 7.03
(1, 4, J=BHz), 7.13 (14, t, J=8Hz), 7.33 (1H, 4,
J=9Hdz), 7.58 (1H, t, J=8Hz), 7.88-8.02 (2H, br),
8.04 (1H, d, J=9Hz), 8.27 (lH, d, J=8Hz)
ESI-MASS (m/2) : 674 (M+E)

(R)-4~[2-[ {(4-Aminobut-2-yl) oxyvlbenzoyvl]amino-3~methoxy-

N-methyl~-N-[4-methyl-2-[5- (4-dimethylaminopiperidin-1-

yl)carbonylpent-1-yloxyiphenyllbenzamide dihydrochloride

NMR (DMSO-dg, 8) : 1.36 and 1.38 (total 3H, s), 1.40-
1.80 (12K, m), 1.88-2.13 (3H, m), 2.24 (3H, s),
2.35 (2H, t, J=8Hz), 2.51 (6H, s), 2.89-3.03 (4H,
m), 3.19 (3H, s), 3.76 (3K, s), 3.83-4.00 (3H, m),
4.43-2.51 (1H, m), 4.96-5.03 (1H, m), 6.65 (1H, d,
J=8Hz), 6.83 (1H, s), 6.87-6.92 (1H, m), 6.98 (1iH,
s), 7.03 (1, d, J=8Hz), 7.14 (1H, t, J=8Hz), 7.34
{14, 4, J=8Hz), 7.58 (1iH, t, J=8BHz), 8.04 (1H, d,
J=8Hz), 8.24-8.39 (1K, m)

ESI-MASS (m/z) : 702 (M+H)

(8)-4-{2~[ {4~Aminobut-2-yl}oxylbenzoyl]amino~3-methoxy~
N-methyl-N-[4-methyl=-2~ {5~ (4-dimethylaminopiperidin-1-
yvl) carbonylpent~l-yloxylphenyllbenzamide dihydrochloride
NMR (DMSO-dg, &) : 1.35 and 1.38 (total 3H, s), 1.42-
"1.79 (12H, m), 1.88-2.14 (34, m), 2.25 (3H, s),
2.36 (2H, t, J=8Hz), 2.51 (6H, s), 2.89-3.02 (4H,
m), 3.20 (3H, s), 3.76 (3H, s), 3.84-4.00 (3H, m}),
4.43-4.50 (1H, m), 4.97-5.03 (1K, m), 6.65 (1H, d,
J=8Hz), 6.82 (1K, s), 6.88~6.92 (1H, m), 6.98 (1H,
s), 7.02 (1H, 4, J=8Hz), 7.15 (1H, t, J=8Hz), 7.34

(1%, 4, J=8Hz), 7.58 (1K, t, J=8Hz), 8.03 (1E, d,
J=8Hz), 8.24-8.30 (1H, m}

il mﬁmnﬁﬁiﬂJ
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ESI-MASS (m/z) : 702 (M+H)

4-[2- (4-Aminobut-1~yl)oxybenzoyl]amino-N-methyl-N-[2-([5~

(4-methylpiperazin-l1-yl)carbonylpent-i-yl]oxy]-

phenylbenzamide dihydrochloride

NMR (D50, 6) : 1.35-1.50 (2H, m), 1.56-1.64 (2H, m),
1.68-1.83 (4H, m), 2.47 (2H, t, J=7.5Hz), 2.82-3.12
{5H, m), 2.92 (3%, s), 3.33 (3H, s), 3.43-3.61 (3H,
m), 3.81 (1H, m), 3.95 (1H, m), 6.84 (1H, d,
J=7Hz), 6.91 (1H, t, J=7THz), 7.00-7.08 (3H, m),
7.19 (1H, t, J=7THz), 7.26-7.37 (4H, m), 7.48 (1H,
t, J=7Hz), 7.62 (1H, d, J=7Hz)

4-[2-(3-Aminoprop—1-yl)oxybenzoyl]amiho-N—[Z-(S-

ethoxycarbonylpent-1-yl)oxy-4-methyl]phenyl-N-

methylbenzamide hydrochoiride

NMR (DMSO-dg, 8) : 1.16 (3H, t, J=7.5Hz), 1.38-1.49
(2H, m), 1.55-1.64 (2H, m), 1.67-1.77 (2H, m),
1.98-2.08 (2H, m), 2.21 (3H, s), 2.31 (2H, t,
J=7.5Hz), 2.87-2.97 (2H, m}, 3.16 (3H, s),
3.80-3.98 (2H, m}), 4.03 (2H, q, J=7.5Hz), 4.19 (2H,
t, J=7.5Hz), 6.62 (1H, d, J=7Hz), 6.80 (1lH, s),
6.98-7.07 (2H, m), 7.15 (1H, d, J=7Hz), 7.22 (2H,
d, J=8Hz), 7.43-7.57 (4H, m), 7.86-8.00 (3H, br)

4-{2- (3-Aminoprop-l1-yl)oxybenzoyl)amino-N-methyl-N-[4~

methyl-2-[5~(4-methylpiperazin-1-yl)carbonylpent-1-

vlloxylphenylbenzamide dihydrochloride

NMR (DMSO-dg, 5) : 1.38-1.49 (2H, m), 1.52-1.62 (2H,
m), 1.68-1.78 (2H, m), 1.96-2.0%2 (2H, m), 2.21 (3H,
s), 2.38 (2H, t, J=7.5Hz), 2.73 (3Hx1/2, s), 2.75
(3Hx1/2, s), 2.81-3.07 (4H, m), 3.15 (3H, s),
3.30-3.54 (4H, m), 3.81-4.21 (S5H, m), 4.45 (1lH, m),
6.65 (1H, d, J=7Hz), 6.81 (1¥, s), 6.99-7.08 (2H,
m), 7.15 (1K, d, J=THz), 7.22 (2H, d, J=8Hz), 7.45-
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7.60 (4H, m), 8.04 (2H, br)

22) 4~[2-(3-Aminoprop-l-yl)oxybenzoyl)amino~-N-nethyl-N-[2~-
[3-(4~-methylpiverazin-i~yl)carbonylproo-1-yl]loxyl-
5 phenylbenzamide dihydrochloride
NMR (DMSO-dg, 5) : 1.90-2.09 (4H, m), 2.48-2.59 (2H,
m), 2.72 (3Hx1/2, s), 2.73 (3Hx1/2, s), 2.83-3.10
(4H, m), 3.20 (3H, s), 3.33-3.56 (3H, m), 3.88-4.09
(3H, m), 4.18 (2H, t, J=7.5Hz), 4.47 (1H, m), 4.80
10 (1H, m), 6.87 (1¥, t, J=7Hz), 6.98 (1H, d, J=T7Hz),
7.04 (1H, t, J=Mz), 7.11-7.26 (5H, m), 7.44-7.59
(4H, m), 8.05 (2H, br)
23) 4-[2-(3-Aminopro§-1-yl)oxybenzoyl]amino-meethyl-N-[4—_
methyl-2-(4-methylpiperazin~-l~ylcarbonyl)phenylmethoxy]-
phenylbenzamide dihydrochloride
NMR (DMSO~dg, 8) : 1.97-2.07 (2H, m), 2.26 (3H, s),
2.75 (3Hx1/2, s), 2.77 (3Hx1/2, s), 2.82-2.95 {2H,
m), 3.02-3.14 (2H, m), 3.21 (3H, s), 3.30-3.49 (44,
m), 3.97-4.21 (44, m), 5.09 (1iH, d, J=14Hz), 5.20
(1H, &, J=14Hz), 6.70 (1H, d, J=7Hz}, 6.93 (1lH, s),

7.02-7.25 (5H, m), 7.43-7.57 (8H, m), 7.92-8.04
(3H, br)

15

20

25 24) 4-[2-(3-Hydroxyprop-l-yl)oxybenzoyl)amino~-N-methyl-N-{[2~-

{5~ (4-methylpiperazin-1-yl)carbonylpent-1-yl]loxy]-

phenylbenzamide hydrochloride

NMR (DMSO-dg, &) : 1.38-1.50 (2K, m), 1.52-1.62 (2H,
m), 1.69-1.79 (2H, m), 1.84-1.83 (2H, m), 2.40 (2H,
t, J=7.5Hz), 2.70 (3Hx1/2, s), 2.72 (3Hxl/2, s),
2.82-3.07 (4H, m), 3.1° (3H, s), .3.28-3.60 (4H, m),
3.80~-3.98 (2H, m), 4.10 (1H, m), 4.17 (2H, &,
J=7.582), 4.45 (1H, m), 6.85 (1H, t, J=7Hz), 6.98
(14, 4, J=7Hz), 7.03 {1H, t, J=7Hz), 7.13-7.24 (S5H,
m), 7.43-7.54 (34, m), 7.62 (1H, d, J=THz)

30

35
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4-[2- (4-Hydroxy-1l-butyn-1-yl)benzoyl] amino-N-methyl-N-
[2-[5- (4-methylpiperazin-1-yl)carbonylpent-1-yl]oxy]~

phenylbenzamide hydrochloride

NMR (DMSO-dg, &) : 1.42-1.52 (2H, m), 1.54-1.64 (2H,

m), 1.70-1.82 (2H, m), 2.37-2.47 (6H, m), 2.49 (3H,
s}, 2.51 (3H, s), 2.84-3.05 (2H, m), 3.32-3.46 (4H,
r), 3.84-3.98 (2H, m), 4.08 (1H, m), 4.47 (1H, m),
6.84 (1H, t, J=THz), 6.97 (1H, d, J=7Hz), 7.13-7.25
(4H, m), 7.41-7.53 (6H, m) |

4-[2-(4-Aminobut-1-yl)benzoyl]amino-N-methyl-N-{2-[5-(4-
methylpiperazin-1l-yl)carbonylpent-1-ylloxyl-
phenylbenzamide dihydrochloride _

NMR (DMSO-dg, &) : 1.39-1.62 (8H, m), 1.67-1.80 (2H,

m), 2.39 (3H, t, J=7.5Hz), 2.50 (3H, s), 2.63-2.73
‘(4H, m), 2.81-3.08 (2H, m), 3.18 (3H, s}, 3.31-3.42
(4H, m), 3.85-4.00 {(2H, m), 4.04 (1H, m), 4.43 (1lH,
m), 6.84 (1H, t, J=7Hz), 6.99 (lH, d, J=THz},
7.11-7.42 (6H, m), 7.50-7.56 (2H, m), 7.75-7.91
(2H, m)

4~[2~{ (3-Aminoprop-1-yl)oxylbenzoyl] amino-3-methoxy-N~
methyl-N—[4—methyl~é-[5-(4-methylpiperazin-1-y1)-
carbonylpent-1-yl]loxylphenylbenzamide hydrochloride
NMR (DMSO-dg, &) : 1.40-1.51 (2H, m), 1.53-1.62 (2H,

r), 1.69-1.80 (2H, m), 1.98 (3H, s), 1.98-2.03 (2H,
m), 2.22 (3K, s), 2.39 (2H, t, J=7.5Hz), 2.71
(3Bx1/2, s), 2.74 (3Hx1/2, s), 2.83-3.05 (2H, m),
3.31-3.50 (3H, m), 3.56 (2H, t, J=7.5Hz), 3.72 (3H,
s), 3.81-4.11 (5K, m), 4.32 (2H, t, J=7.5Hz), 4.43
(1, m), 6.65 (1H, d, J=7Hz), 6.81 (1lH, s), 6.87-
6.95 (2H, m), 7.05 (1H, d, J=7Hz), 7.11 (1lH, t,
J=THz), 7.26 (1H, d, J=7Hz), 7.54 (1K, t, J=7Hz),
8.03 (1H, d, J=7Hz), 8.28 (1H, d, J=7Hz)
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3-Methoxy~4- (2-hydroxybenzoyl) amino-N-methyl-N- (4~
methyl-2-[4-(4-methylpiperazin-1-~yl)carbonyl]-
phenylmethoxy]phenylbenzamide hydrochloride

MMR (DMSO-dg, 8) : 2.23 (3E, s), 2.75 (3Hx1/2, s),

2.77 (3Hx1/2, s), 2.97-3.15 (2H, m), 3.21 (3H, s),

3.24-3.80 (6H, m), 5.06 (1H, d, J=14Hz), 5.19 (1H,

d, J=14Hz), 6.70 (1H, d, J=7Hz), 6.90-7.01 (3H, m),
7.1C (1¥, o, J=7Hz), 7.22 (2H, d, J=8Hz), 7.41 (1H,
d, J=7Hz), 7.44-7.55 (74, m), 7.87 (1H, d, J=THz)

4-[2—{BfAminoprop-l-yl)oxybenzoyl]amino-3-methoxy—N-
methyl-N-[4-methyl-2-[4~(4-methylpiperazin-1-
vl)carbonyllphenylmethoxylphenylbenzamide
dihydrochloride

NMR (DMSO-dg, &) : 2.06-2.19 (2H, m), 2.23 (3H, s),

©2.75 (3H, s), 2.87-2.98 (2H, m), 3.02-3.15 (2H, m),
3.23 (3H, s), 3.32-3.49 (2H, m), 3.65 (3H, s),
3.71~3.96 (4H, m), 4.29-4.40 (2H, m), 5.04 (1H, d,
J=14Hz), 5.20 (1H, d, J=14Hz), 6.76 (1K, d, J=THz),
6.88 (1K, d, J=7Hz), 6.90-6.98 (2H, m), 7.09-7.19
(2K, m), 7.28 (1H, d, J=THz), 7.50-7.62 (2H, m),
7.98-8.15 (4%, m), 8.23 (1H, d, J=THz)

3-Methoxy-4~[2~ (3-aminoprop-1-yl) oxy)phenylmethyl] -
amino-N-methyl-N-[4-methyl-2-{5~- (4-methylpiperazin-1-
yl)carbonylpent-1-yl]oxy)phenylbenzamide
trihydrochloride

NMR (DMSO-dg, &) : 1.35-1.47 (2H, m), 1.49-1.59 (2H,
m) 1

»), 1.64-1.74 (2K, m), 2.00-2.10 (2H, m), 2.22 (3H,
s), 2.30~-2.38 (2H, m), 2.69 (3Hx1/2, s), 2.73
(3Hx1/2, s), 2.82-3.03 (6H, m), 3.09 (3H, s), 3.29~
3.41 (2H, m), 3.53 (3H, s}, 3.83-4.12 (6%, m), 4.22
(2H, s), 4.70 -(1H, br), 6.21 (1H, d, J=7Hz), 6.58~
6.66 (2H, m), 6.71-86.99 (5H, m), 7.09 (1H, d,
J=7Hz), 7.20 (1H, t, J=7Hz), 8.02 (2H, br d)

.ﬂ%
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4-(2-Dimethylamino-4-methyl)phenoxymethyl-N-methyl-N-[4~
methyl-2-[5-(4-methylpiperazin~1-yl)carbonylpent-1-
vl]oxylphenylbenzamide dihydrochloride
NMR (DMSO-dg, &) : 1.37-1.47 (2H, m), 1.50-1.61 (2H,
m), 1.67-1.80 (2H, m), 2.20 (3H, s), 2.29 (3H, s),
2.39 (24, t, J=7.5Hz), 2.71 (3Hx1/2, s)., 2.73
(3Hx1/2, s), 2.80~3.58 (4H, m), 3.03 (6H, s), 3.17
(3H, s), 3.72-4.48 (6K, m), 5.21 (2H, s), 6.62 (lH,
'd, J=7THz), 6.78 (1H, s), 6.91 (1H, d, J=7Hz), 7.02
(1#, 4, J=7Hz), 7.11 (1, d, J=7Hz), 7.26 (2H, d,
J=8Hz), 7.37 (2H, d, J=8Hz), 7.70 (iH, &, J=THz)

4—[2-(3-Aminoprop-1-yl)oxybenzoleamino-3—methoxy—N—

methyl-N-[2-[4~ (4-methylpiperazin-1-yl)carbonyl]-

phenyleth-l-yl])phenylbenzamide dihydrochloride

NMR (DMSO-dg, &) : 2.06-2.19 (2H, m), 2.55-3.12 (10H,
m), 2.71 (3Hx1/2, s), 2.73 (3Hx1/2, s), 3.18 (3H,
s), 3.23-3.48 (2H, m), 3.66 (3H, s), 3.66-3.81 (2H,
m), 4.30-4.40 (2H, m), 6.86-6.90 (2H, m), 7.11 (1H,
t, J=7Hz), 7.20-7.42 (%K, m), 7.59 (1H, t, J=7Hz),
8.01 (1H, d, J=7Hz), 8.08 (2H, br), 8.27 (1H, d,
J=7Hz)

4-{2-(3-Aminoprop-1-yl) thiobenzoyl] amino-3-methoxy-N-

methyl-N-[4-methyl-2-[5~-(4-methylpiperazin-l-yl)-

carbonylpent-1-yl]oxylphenylbenzamide dihydrochloride

NMR (DMSO-dg, 8) : 1.40-1.51 (3K, m), 1.52-1.63 (2H,
m), 1.70-1.88 (4HE m), 2.23 (3H, s), 2.4C (3H, t,
J=7.5Hz), 2.71 (3Hx1/2, sj, 2.72 (3Hx1/2, s), 2.80-
2.9 (2H, m), 2.94-3.06 (2H, m), 3.17 (34, s),
3.32-3.67 (8H, m), 3.60 (3K, s),- 3.81-4.10 (3H, m),
4.41 (1H, m), 6.65 (1H, 4, J=7Hz), 6.82 (1H, s),
6.86-6.92 (2H, m), 7.02 (1H, d, J=7Hz), 7.27 (1lH,
t, J=THz), 7.41-7.52 (3H, m), 7.71 (1H, &, J=7Hz),
9.37 (1H, s)
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4-[2-(3-Aminoprop-1-~yl) oxybenzoyl ] amino~-3-methoxy-N~[2-

{4- (4-dimethylaminopiperidin-1-yl)carbonyl]phenylmeth-

oxy-4-methyl]lphenyl-N-methylbenzamide dihydrochloride

NMR (DMSO-dg, o) + 1.57-1.73 (2H, m), 2.00-2.20 (4H,
m), 2.23 (34, s), 2.70 (38, s), 2.71 (3H, s), 2.87-
3.05 (3H, m}, 3.24 (3H, s), 3.33-3.50 (1K, m), 3.66
{3, s), 3.71-4.05 (4H, m), 4.37 (2K, t, J=7.5Hz),
5.02 (1H, d, J=14Hz), 5.20 (1, d, J=14Hz), 6.73
(18, 4, J=7Hz), 6.86 (1H, 4, J=7Hz), 6.96 (2H, s},
7.10-7.19 (2H, m), 7.29 (1H, d, J=7THz), 7.43~7.52
(44, =), 7.58 (1H, t, J=7Hz), 8.00 (1H, d, J=THz),
8.03 (1H, d, J=7Hz)

4- (2~ (3-Aminoprop-1l-yl)oxybenzoyl]amino~3-methoxy-N-

methyl-N-~[2-[3- (4-nmethylpiperazin-1-yl}carbonyl-

methoxyprop~l-ylloxy]lphenylbenzamide dihydrochloride

NMR (DMSO-dg, 3) : 1.94-2.04 (2H, m), 2.10-2.20 (2H,
m), 2.71 (3Hx1/2, s), 2.23 (3Hx1/2, s), 2.84-3.10
{6H, m), 3.21 (3H, s), 3.31-3.50 (2H, m), 3.57-3.81
(4H, m), 3.74 (3H, s), 3.90-4.01 (2H, m), 4.20
(28Hx1/2, s), 4.22 {(2Hx1/2, d), 4.35 (2H, t,
J=7.5Hz), 6.82-6.97 (3, m), 7.01 (1K, d, J=7Hz2),
7.10~7.28 (4H, m), 7.58 (1K, t, J=THz), 8.03 (1H,
d, J=7Hz), 8.27 (1K, d, J=THz)

4-[2~(3-AEminoprop-1-yl)oxybenzoyl]amino-3-methoxy-N-{2~

[(E)~5~(4~dimethylaninopiperidin-1-yl)carbonyl~4-penten-

l-yljoxy-4-methyl}phenyl-N-methylbenzamide

dihydrochloride

NMR (DMSO-dg, &) : 1.36-1.63 (2H, m), 1.84-1.92 (2H,
m), 1.97-2.08 (2H, m), 2.10-2.22 (2H, m), 2.22 (3H,
s}, 2.29-2.43 (2H, m), 2.63 (3H, s), 2.65 (3H, s},
2.70~-2.86 (2H, m), 2.88-3.00 (2H, m), 3.14 (3Hxl/2,
s), 3.17 (3Hx1/2, s), 3.28-3.42 (2H, m}, 3.71 (3H,
s), 3.84-4.06 (2H, m), 4.37 (2H, t, J=7.5Hz), 4.51
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(1H, m), 6.52 (1H, d, J=15Hz), 6.60 (1H, m), 6.73-
7.07 (5H, m), 7.13 (1H, t, J=7Hz), 7.27 (1K, d,
J=7Hz), 7.56 (1H, t, J=7Hz), 8.01 (1H, 4, J=7Hz),
8.30 (1H, d, J=THz)

4-[2- (3-Aminoprop-1-yl)oxybenzoyl] amino-3-methoxy-N-
methyl-N-[4-methyl-2-[5-(4-methylpiperidin-1~
yl)carbonylpent-1-yl]oxylphenylbenzamide hydrochloride
MMR (CDCl3, &) : 0.88 (3H, d, J=7.5Hz), 0.90-1.10 (2H,
m), 1.34-1.61 (6H, m), 1.70-1.80 (2H, m), 2.10-2.20
(2, m), 2.23 (3H, s), 2.30 (2H, t, J=7.5Hz),
2.45 (1H, m), 2.85-3.00 (3H, m), 3.18 (3H, s), 3.74
(3H, s), 3.75-4.02 (4H, m), 4f38 (2H, t, J=7.5Hz),
4.78 (1H, m), 6.65 (1H, d, J=7Hz), 6.82 (1H, s),
6.88 (1H, d, J=7Hz), 6.98 (1H, s), 7.02 (1H, d,
J=7Hz), 7.13 (1H, t, J=7Hz), 7.26 (1H, d, J=7THz),
7.59 (1H, t, J=7Hz), 8.00 (1H, 4, J=7Hz), 8.22 (1iH,
d, J=7Hz)

4- (2, 4-Dimethoxybenzoyl) amino-3-methoxy-N-methyl~N-[4-

methyl-2-[5- (4-methylpiperazin-1-yl)carbonylpent-1-

yl]oxy]phenylbenzaqide hydrochloride

NMR (DMSO-dg, &) : 1.40-1.51 (2H, m), 1.51-1.64 (2H,
m), 1.69-1.82 (2H, m), 2.22 (3H, s), 2.38 (2H, t,
J=7.5Hz), 2.73 (3H, s), 2.81-3.09 (4H, m), 3.19
(3H, s), 3.25-3.50 (2H, m), 3.76 (6H, sx2), 3.77~
4.15 (3H, m), 4.00 (3H, s), 4.44 (1H, m), 6.64 (1lH,
d, J=7Hz), 6.81 .(1H, s), 6.88-6.95 (2H, m), 7.03
(14, 4, J=7Hz), 7.12-7.23 (2H, m), 7.57 (1H, m),
8.29 (1H, d, J=THz)

4-{2- (3-Aminoprop-1l-yl)oxybenzoyl] amino-3-methoxy-N-[2-
(3-aminoprop-1-yl)oxy-4-methyl]phenyl-N-methylbenzamide
dihydrochloride

NMR (DMSO-dg, 8) : 2.00-2.11 (2H, m), 2.13-2,20 (2H,
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r), 2.25 (3H, s), 2.87-3.00 (4H, m), 3.19 (3H, s),
3.77 (3H, s), 3.89-4.10 (2H, m), 4.36 (2H, t,

J=7.5Hz), 6.69 (1H, d, J=THz), 6.82 (1H, s), 6.89
(1, d, J=7Hz), 7.04 (1H, s), 7.05 (1H, d, J=THz),
7.15 (18, 4, J=THz), 7.38 (1K, 4, J=7Hz), 7.56 (1H,
t, J=7Hz), 8.01 (iHE, d, J=7Ez), 8.28 (1H, d, J=7Hz)

{4-aminobut-1-yl)oxy~-4-methyl)phenyl-N-methylbenzamide

dihydrochloride

NMR (DMSO-dg, &) : 1.66-1.85 (4H, m), 2.10-2.20 (2H,
m), 2.22 (3H, s), 2.80-3.01 (4H, m), 3.18 (3H, s),
3.75 (3H, s), 3.81-4.03 (2H, m), 4.36 (2H, t, '
J=7.5Hz), 6.64 (1K, 4, J=7Hz), 6.34 (1H, s), 6.90
(18, 4, J=7Hz), 6.%6 (1H, s), 7.01 (1H, d, J=7Hz),
7.14 (14, t, J=7Hz), 7.27 (1H, d, J=7Hz), 7.57 (1H,.
t, J=7Hz), 8.00 (1®, d, J=7Hz), 8.25 (7H, 4, J=7Hz)

4-[2-(S—Aminoprop-l-yl)oxybenzoyliamino-B-methoxy-N-[2—

(4~acetylaminobut-1-yl) oxy-4-methyl]lphenyl-N-~

methylbenzamide hydrochloride

NMR (DMSO~dg, &) :  1.49-1.59 (24, m}, 1.67-1.77 (2H,
m), 1.80 {3H, s), 2.06-2.20 (2H, m), 2.21 (3H, s),
2.86-3.00 (2H, m), 3.03-3.13 (2K, m), 3.18 (3H, s),
3.74 (3H, s), 3.80-4.02 (2H, m), 4.35 (2H, t,
J=7.5Hz), 6.64 (1H, &, J=7Hz), 7.82 (1lH, s}, 7.88
(1H, &, J=7Hz), 7.96 (1K, s), 7.02 (1H, d, J=THz),
7.13 (1H, t, J=THz), 7.26 (1K, d, J=THz), 7.57 (1H,
t, Jﬂ?Hz), 8.00 (iH, d, J=7Hz), 8.23 (1H, d, J=7Hz)

4-{2- (3-Aminoprop-1-yl) oxvbenzoyl]amino~3-methoxy-N-[2-

(4~aminoacetylaminobut-1-yl)oxy-4-methyl]phenyl-N-

methylbenzamide dihydrochloride

NMR (DMSO-dg, ) : 1.53-1.64 (2H, m), 1.70-1.81 (28H,
m), 2.09-2.21 (2H, m), 2.22 (3H, 8), 2.86-2.98 (2H,
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m), 3.11-3.23 (24, m), 3.17 (3H, s), 3.47-3.56 (2K,
m), 3.65-4.00 (2H, m), 3.76 (3H, s), 4.38 (2H, t,
J=7.54z), 6.65 (14, &, J=7Hz), 6.82 (1H, s), 6.89
(1H, d, J=7Hz), 6.95 (1H, s), 7.03 (1H, d, J=7Hz),
7.12 (1H, t, J=7Hz), 7.25 (1H, 4, J=7Hz), 7.56 (1H,
t, J=7Hz), 8.00 (1#, d, J=7Hz) 8.22 (1H, d, J=7Hz)

3-Methoxy-4-[2~- {piperidin-4-yl)oxybenzoyl}amino-N-

methyl—N-[4-methyl-2-[5-(4—methylpipérazin-1-

yl)carbonylpent~1l-yl]oxylphenylbenzamide dihydrochloride

NMR {DMSO-dg, &) : 1.38-1.49 (2H, m), 1.49-1.61 (2H,
m), 1.66-1.76 (28, m), 1.85-1.97 (2H, m}, 2.20 (3H,
s), 2.67 (2H, t, J=7.5Hz), 2.73 (3Hx1/2, s), 2.74
(3:1x1/2, s), 2.80-3.13 (6H, m), 3.13 (3K, s), 3.22-
3.51 (6H, m), 3.60-4.13 (3H, m), 3.74 (3H, s), 4.43
(1H, m), 4.91 (1H, m), 6.65 (1H, d, J=7Hz), 6.81
(1H, s), 6.89 (1H d, J=7Hz), 6.96 (1H, s}, 7.03
(iH, d, J=7Hz), 7.12 (lH, t©, J=7Hz), 7.35 (1lH, d,
J=7Hz), 7.56 (1H, t, J=7Hz), 7.81 (1K, d, J=THz),
8.27 (1H, d, J=7Hz)

4~[2-(3-Amino-l-methylprop-l-yl)oxybenzoyl}amino-3-

methoxy-N-methyl-N—f4-methyl—2—[5-(4-methylpiperazin—l-

yl)carbonylpent-1-yl]oxylphenylbenzamide dihydrochloride

NMR (DMSO-dg, &) : 1.35 (3H, d, J=7.5Hz), 1.40-1.63
(4H, m), 1.67-1.80 (2H, m), 1.90-2.18 (2H, m), 2.22
{34, s), 2.39 (2H, t, J=7.5Hz), 2.71 (3Hx1/2, s),
2.74 (3Hx1/2, s), 2.80-3.0% (4K, m), 3.18 (3H, s).,
3.30-3.52 (4H, m), 3.77 (34, s}, 3.83~-4.18 (3H, m),
4,42 (1H, m), 5.01 (1H, =), 6.64 (1H, d, J=7Hz),
€.81 (1H, s), 6.8% (iH, d, J=7Hz), 6.96 (lH, s),
7.03 (1%, d, J=7Hz), 7.12 (1H, t, 5=7Hz), 7.34 (1H,
d, J=7Hz), 7.58 (1H, t, J=7Hz), 8.03 (1H, d,
J=7Hz}), 8.28 (lH, d, J=THz)
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45) 3-Methoxy-4-[2-(pyrid-3-yl)methoxybenzoyl]amino-N-

methyl-N-[{4-methyl-2-[5- (4~methylpiperazin-1-

yl) carbonylpent-1-yl]}oxy)phenylbenzamide dihydrochloride

NMR (DMSO-dg, &) : 1.36-1.49 (2H, m), 1.49-1.60 (2H,
m), 1.66-1.79 (2H, m), 2.20 (3H, s), 2.39 (2H, t,
J=7.5Hz), 2.68 (3Hx1/2, s), 2.70 (3Hx1/2, s), 2.80-
3.10 (4H, m), 3.16 (3H, s), 3.35 (3H, s), 3.35-3.60

(2, m), 3.79-4.11 (3H, m), 4.41 (1H, m), 5.58 (2E, -

s), 6.64 (1H, d, J=T7Hz), 6.80-6.90 (3H, m), 7.02
(1#, d, J=7Hz), 7.16 (1H, t, J=7Hz), 7.33 (1lH, d,
J=7Hz), 7.57 (1H, t, J=THz}, 7.93-8.00 (2H, m},

8.19 (1E, d4, J=7#z), 8.55 (1H, d, J=7Hz), 8.88 (1H,
d, J=6Hz), 9.04 (iH, s)

46) 4—{2-(4-Aminobut—‘—yl}oxybenzoyl]amino-3-methoxy¥N-

methyl-N~[4-methyl-2-[5~(4-methylpiperazin-1-
yl) carbonylpent-1-ylloxylrhenylbenzamide dihydrochloride
NMR (DMSO-dg, ©) : 1.40-1.50 (2H, m), 1.50-1.61 (2H,
m), 1.66~1.79 (4%, m), 1.86-1.95 (2H, m), 2.21 (3H,
s), 2.38 (2K, t, J=7.5Hz), 2.73 (3Hx1/2, s), 2.75
(3Hx1/2, s), 2.79-3.10 {4H, m), 3.19 (3H, s), 3.31-
3.52 (44, m), 3.74 (3H, s), 3.82-4.12 (3H, m}, 4.30
(2H, t, J=7.5Hz), 4.43 (1H, m), 6.65 (1H, d,
J=7Hz), 7.81 (1K, s), 6.89 (iH, 4, J=7Hz), 6.97
(1H, s), 7.03 (1H, 4, J=7Hz}, 7.12 (1K, t, J=7Hz),
7.30 (1H, d, J=7Hz), 7.58 (lH, d, J=7Hz), 8.04 (1H,
d, J=7Hz), 8.30 (1H, d, J=THz)

47) 4-(2-Hydroxy-5-methylbenzoyl)amino-3-methoxy-N-methyl-N-

[2~[5~({4-methylpiperazin-1~yl)carbonylpent-1-yl]oxy-4-
methylphenyllbenzamide hydrochloride .
NMR (DMSO-dg, 3)

1.53-1.96 (6H, m), 2.29 (3H, s),
2.31

(3H, s), 2.33-2.40 (2H, m), 2.79 (3H, s), 3.30

br}, 6.88-6.98 (4H, m), 7.25 (1H, 4, J=8Hz), 8.19
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(1#, d, JU=8Hz), B8.71 (1H, br)

48) 4-(2-Hydroxy-4-methoxybenzoyl)amino-3-methoxy-N-methyl-
N-[2-[5~(4-methylpiperazin-1-yl)carbonylpent~l-yl]oxy-4-
methylphenyllbenzamide hydrochloride
NMR (CDCl,, d) : 1.48-1.92 (éH, m), 2.28 (3H, s),

2.32-2.45 (2H, m), 2.64-3.05 (4H, m}, 2.79 (3H, s),
3.29 (34, s), 3.29-3.51 (4K, m), 3.76 (3H, s), 3.80 .
(3H, s), 3.81-4.05 (4H, m), 6.43-6.50 [2H, m), 6.61
(14, br), 6.85-6.96 (3H, m), 7.36-7.43 (1H, m),
8.12-6.16 (14, m), 8.58 (1H, br)

Example 18

The following compounds were obtained by separating the
compounds, which were prepared according to a similar manner
to Example 4, by using silica gel column chromatography.

l) 4~ (2-Benzyloxylbenzoylamino-3-methoxy-N-[(E)-2-(4-
carboxyphenyl)ethen-1-yllphenyl-N-methylbenzamide
NMR (CDCl,, &) : 3.08 (3H, s), 3.41 (3H, s), 5.19 (2H,
s), 6.47 (1K, d, J=14Hz), 6.58 (1H, d, J=14Hz), 6.73
(2H, d, J=6Hz), 6.84 (1H, 4, J=7Hz), 6.%0-7.10 (5H, m),
7.20-7.40 (B8H, m), 7.71 (2H, d, J=8Hz), 8.26 (1H, d,
J=7Hz), 8.38 (lH, d, J=7Ez)

2) 4-(2-Benzyloxy)benzoylamino-3-methoxy-N-{{(2)-2-(4-
carboxyphenyl)ethen-l-yl]lphenyl-N-methylbenzamide
NMR (CDCl3, &) : 3.09 (3K, s), 3.48 (3H, s), 5.25 (2H,
s), 6.72-7.42 (15H, m), 7.51-7.64 (3H, m), 8.10
(2K, d, J=8Hz), 8.22 {1H, d, J=7Hz), 8.33 (1H, 4,
J=7Hz)

Example 1S5
The following compound was obtained according to a
-similar manner to that of Example 4 by using 4-[2-
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(acetoxy)benzoyl)amino-3-methoxy-N-methyl-N-[4-methyl-2-(5-

ethoxycarbonylpent-1l-yloxy)phenyllbenzanide as a starting
compound.

4-[2- (Hydroxy)benzoyl}amino-3-methoxy-N-methyl-N-[4-
methyl~2- (S-carboxypent-1-yloxy)phenylibenzamide
NMR (CDCls, &) : 1.46-1.61 (2H, m), 1.63-1.90 (4H, m),
2.28 (3H, s), 2.39 (2H, t, J=7Hz), 3.33 (3K, s),
3.73-4.00 (5H, m), 6.61 (2K, br s), 6.82-7.11 (5H,
m), 7.35-7.53 (24, m), 8.16 (lH, d, J=8Hz), 8.75
{1H, br s)

Example 20

The following compounds were obtained according to a
similar marner to that of Example 8.

1) 4-[2-(4-Methoxybenzyl)oxybenzoyl]amino~-N-methyl-N-[4-
methyl-2-[4-(4-methylpiperazin~-1-yl)carbonyl]}-
phenylmetﬁoxy]phenylbenzamide
NMR (CDClj, &) : 2.27 (3K, s), 2.31 (3H, s), 2.35-2.53

{(4H, m), 3.32 (3H, s), 3.39-3.54 (2K, m), 3.67-3.85
{34, m), 3.82 (3H, s), 4.95 (1H, d, J=14Hz), 5.06
(1#X, d, J=14Hz), 5.12 (2H, s), 6.59-6.67 (2H, m),
6.86-7.02 (5B, m), 7.07-7.21 (4H, m), 7.33-7.52
(78, m), 8.28 (1H, d, J=T7Hz)

2) 4-{2-Benzyloxybenzoyl)amino-3-methoxy-N-methyl-N-[2-[5-
{4-methylpiperazin-l-yl)carbonylpent~l-yloxy]phenyl]-
benzamide
NMR (CDCly, 3) : 1.46-1.60 (2H, m), 1.63-1.92 (4H, m),

2.30 (3H, s), 2.31-2.46 (6H, m), 3.28 (3H, s), 3.35
(3H, s}, 3.44-3.54 (2H, m), 3.58-3.69 (2K, m),
3.80~4.04 (28, m}, 5.30 (2H, s), 6.73-7.22 (8H, m},

7.30-7.49 (6H, m), 8.19-8.28 (1H, m), 8.38 (1H, d.
J=9Hz2) '

ihaﬁinméuﬁﬁnﬁii~

g
i




’y

s

10

15

20

25

30

35

WO 96/41795

3)

4)

5)

PCT/IP96/01533

- 169 -

4-[2-{Benzyloxy)benzoyl] amino-2-chloro-N-methyl-N-[2~ [5~
(4-methylpiperazin-l-yl)carbonylpent-l-yloxylphenyl]-
benzamide
NMR (CDCl;, d) : 1.48j1.65 (2H, m), 1.65-1.97 (4H, m),
2.30 (3H, s), 2.32-2.48 (6H, m), 3.34 (3K, s),
3.43-3.56 (2H, m), 3.58-3.70 (2H, m), 3.97 (2H, t,
J=7Hz), 5.16 (2H, s), 6.63-6.81 (3H, m), 6.96 (1H,
~ 4, J=8Hz), 7.02-7.20 (5H, m), 7.40-7.59 (6H, m),
8.24 (1H, m)

4-[2-[ (3-tert-Butoxycarbonylaminoprop-1-yl)oxyibenzoyl]-

anino-3-methoxy-N-methyl-N-[4~[5~ (4-methylpiperazin-1-

¥l)carbonylpent-l-yloxy]phenyllbenzamide

NMR (CDCljz, &) : 1.42 (9H, s), 1.45-1.82 (8H, m),

' 2.10-2.19 (2H, m), 2.30 (3H, s), 2.31-2.41 (6H, m),

3.27-3.35 {2H, m), 3.43-3.50 (5H, m), 3.60-3.67
(2H, m), 3.82 (3H, s), 3.20 (1R, t, J=7Hz), 4.27
{(l1H, t, J=7Hz), 4.75-4.82 (1H, br), 6.76 (2H, d,
J=8Hz), 6.82 (1H, d, J=8Hz), 6.95~7.04 (3H, m),
7.07-7.13 (1H, m), 7.47 (1K, t, J=8Hz), 8.22 (1H,
dd, J=1, 8Hz), 8.42 (1H, d, J=8Hz)

ESI-MASS (m/z) : 746 (M+H)

4-[2-[3~({tert-Butoxycarbonyl) aminoprop-1-yl)oxybenzoyl]-
amino-N-methyl-N-[4-methyl-2-[5- (4-methylpiperazin-1-
yl)carbonylpent-1-yl]loxylphenylbenzamide
NMR (CDClj, &) : 1.40 (9H, s), 1.45-1.60 (2K, m),
1.65-1.74 (2H, m), 1.78-1.89 (2H, m), 2.04-2.15
(2H, m), 2.27 (3H, s), 2.30 (3K, s), 2.32-2.42 (6H,
m), 3.27-3.39 (2%, m), 3.33 (3H, s), 3.44-3.50 (2H,
m}, 3.58-3.64 (2H, m), 3.82-4.00 (2H, m), 4.19 (2H,
t, J=7.5Hz), 4.86 (lH, br), 6.55-6.62 (2H, m), 6.86
(1H, d, J=7Hz), 6.97 (1H, 4, J=7Hz), 7.08 (1lH, t,
J=7THz), 7.31 (2H, d, J=8Hz), 7.40-7.53 (3H, m),
-8.13 (1H, d, J=7Hz), 9.88 (1lH, s)
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4- (2-Iodobenzoyl) amino-N-methyl-N-[2-[5- (4~methyl-

piperazin~1-yl)carbonylpent-1-yl]joxy]lphenylbenzamide

MMR (CDCly, &) : 1.43-1.54 (2H, m), 1.61-1.70 (2H, m),
1.74-1.86 (2H, m), 2.28 (3H, s), 2.28-2.41 (6H, m),
3.34 (3H, s), 3.44-3.50 (2H, m}), 3.52-3.59 (2H, m),
3.73-3.99 (2H, m}, 6.77-6.84 (2H, m), 7.03 (1H, d,
J=THz), 7.10-7.19 (2H, m), 7.29-7.50 (5H, m), 7.80
(1H, s), 7.89 (1H, 4, J=T7Hz)

4~ (2-Dimethylamino~4-methvl)phenoxymethyl-N-methyl~-N-[4-

methyl-2-[5-(4-methylpiperazin-1-yl)carbonylpent-1~

ylloxylphenylbenzanide

MMR (CDCly, &) : 1.47-1.58 (2H, m), 1.64-1.75 (2H, m),
1.77-1.88 (2H, m), 2.22 (3H, s), 2.25 {3H, s), 2.28
(3H, s), 2.31-2.41 (6H, m), 2.72 (6H, s), 3.32 (3H,
s}, 3.43-3.51 (2H, m}, 3.58-3.67 (2H, m), 3.79-3.97
(24, m), 5.02 (2H, s), 6.49-6.61 (3H, m), 6.71 (1H,

d, J=7Hz), 7.80-7.85 (24, m), 7.19 (2H, d, J=8Hz),
7.28 (2H, d, J=8Hz)

4-(Z-Benzyloxy)benzoylamino-3~metﬁoxy-N-methyl—N-[(E)-z-

f{4-{4-methylpiperazin-1-yl)carbonyl}phenylethen-1-

yllphenylbenzamide .

NMR (CDCly, &) : 2.11-2.40 (4H, m), 2.17 (3H, s), 3.11
(34, s), 3.18-3.38 (2H, m), 3.44 (3H, s), 3.49~3.68
{24, m), 5.27 (2H, s}, 6.41 (1H, d, J=14Hz), 6.56.
(14, d, J=14Hz), 6.70 (2H, d, J=8Hz), 6.88-7.48
(16H, m), 8.26 (1H, d, J=7Hz), 8.38 (1H, d, J=THz)

3—Methoxy—4—[2-[3-(tert~butoxycarbonylamino)prop-l-
ylloxybenzoyl)] amino-N-methyl-N-[4~niethyl=2~[5~ (4~-methyl-
piperidin-l-yl)carbonylpent-l-yl]ox&]phenYlbenzamide
NMR (CDCly, &) : 0.93 (3K, d, J=7.5Hz), 0.98-1.14 (2H,
m), 1.40 (SE, s), 1f42-1.87 {8H, m), 2.07-2.17 (2H,
n), 2.25 (3B, s), 2.32 (2H, t, J=7.5Hz), 2.50 (1H,

P )
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m), 2.97 (1H, m), 3.21-3.32 (2H, m), 3.32 (1H, s),
3.79 (1H, s), 3.79-4.00 (4K, m), 4.24 (2H, t,
J=7.5Hz), 4.55 (1H, m), 4.84 (1H, m), 6.59 (1H, d,
J=THz), 6.63 (1H, s), 6.85 (1H, d, J=7Hz), 6.92
{1H, d, J=THz), 6.95-7.13 (3K, m), 7.45 (1H, t,
J=7Hz), 8.20 (1H, d, J=THz), 8.40 (1H, d, J=7Hz)

3-Methoxy-4~[2-[3~ (tert-butoxycarbonylamninc)prop-1-
yl]oxybenzoyl]amino-N-[2-[5-{ (25) ~carbamoylpyrrolidin-1-
vl}carbonylpent-1-yl)oxy~4-methyl]phenyl-N~
methylbenzamide
MMR (CDCly, &) : 1.28-2.20 (12H, m), 1.39 (9H, s),
2.27 (34, s), 3.19-3.25 (2H, m), 3.21 (3H, s),
3.25-3.61 (2H, m), 3.78 (3H, s), 3.81-4.03 (2H, m),
4.16-4.29 (24, m), 4.57 (1H, m), 6.55-6.68 (2H, m),
6.80-7.13 (5H, m), 7.44 (1H, t, J=7Hz), 8.20 (1H,
d, J=7Hz), 8.40 (1B, d, J=7Hz)

3-Methoxy-4-[2-[1-(tert-butoxycarbonyl)piperidin-4-ylj-~

oxybenzoyl]amino-N-methyl~N-[4-methyl-2-[5- (4-methyl-

piperazin-l1l-yl)carbonylpent-l-yl]oxy]lphenylbenzamide

NMR (CDClj, d) : 1.41-1.59 (2H, m), 1.46 (9H, s),
1.69-1.94 (6, m), 2.00-2.13 (2H, m), 2.26 (3H, s),
2.29 (3H, s), 2.33-2.41 (8H, m), 2.96-3.17 (2H, m),
3.31 (3K, s), 3.45-3.51 {2H, m), 3.59-3.67 (2H, m),
3.74 (3H, s), 3.80-4.01 (2%, m), 4.68 (1H, m),
6.58-6.63 (2H, m), 6.85 (1H, d, J=7Hz), 6.°20 (1K,
d, J=7Hz), 6.99-7.11 (2K, m),.7.35-7.61 (2H, m},
8.19 (1H, d, J=7Hz), 8.40 (1H, d, J=7Hz)

3-Methoxy=-4-[2-(3~(tert-butoxycarbonyl)amino-1-
methylorop~-l-yljoxybenzovllamino-N-methyl-N-[4-methyl-2-
{5~ (4-methylpiperazin-1~-yl)carbonylpent-1-
vlloxylphenylbenzamide .

NMR (CDCl,, ) ¢ 1.30 (98, s), 1.31 (3H, d, J=7.5Hz),
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1.45-2.10 (8H, m), 2.27 (3H, s), 2.2% (3H, s),
2.32-2.43 (6H, m), 3.20~-3.30 {(2H, m), 3.32 (3H, s),
3.45~-3.50 (2H, m), 3.60-3.66 (2H, m), 3.79 (3H, s),
3.82-4.00 (2H, m), 4.72 (1H, m), 6.60 (1H, d,
J=7Hz), 6.64 (1K, s), 6.81-6.93 (2H, m), 7.00-7.11

(3H, m), 7.43 (14, t, J=7Hz), 8.21 (1H, d, J=7Hz),
8.42 (1H, d, J=THz)

4~[2-[3- (tert-Butoxycarbonylamino) prop-1-yl}oxybenzoyl]}-

anino-3-methoxy~N-methyl-N-([2-{5-aminocarbonylpent-1~

yl)oxy-4-methylphenyllbenzamide

NMR (CDC13, o) : 1.42 (9H, s), 1.50-1.92 (64, m),
2.12-2.26 (2H, m), 2.2% (2H, t, J=5Hz), 2.30 (3H,
s), 3.30 (2B, g, J=5Hz), 3.35 (3H, s), 3.77 (3H,
s), 3.80-4.02 (2H, m), 4.25 (2H, t, J=5Hz), 6.61-
6.70 (2K, m), 6.93-7.15 (6H, m), 7.41-7.51 (1H, m),
8.20 (1H, d, J=7Hz), 8.42 (1H, d, J=THz)

4-[2~-[3~ (tert-Butoxycarbonyl)aminoprop-l-yl]oxybenzoyl]-

amino-3-methoxy-N-methyl-N-[2-[5-[4~-(tert-

butoxycarbonyl)piperazin-l-yl]carbonylpent-1-yl]joxy-4-

methylphenyllbenzamide

NMR (CDCl,, &) : 1.40 (94, s), 1.49 (9H, s), 1.50-1.80
{6H, m), 2.12~2.23 (2H, m), 2.30 (3K, s), 2.39 (2H,
t, J=5Hz), 3.30 (2H, q, J=5Hz), 3.33 (3H, s), 3.35-
3.42 (4B, m), 3.44 (4H, s), 3.55-3.62 (24, m}, 3.80
(3H, s), 3.85-4.06 (2H, m), 4.24 (2H, t, J=5Hz),
4.93 (1lH, br), 6.57-6.66 (2H, m), 6.85-7.13 (6H,

m)' 7-44"7.52 (lH' m)' 3.20 (IH' dl J=7HZ), 8.41
(1¥, d, J=7Hz)

4-{2-[3~(text-Butoxycarbonyl)aminoprop~-1~-yljoxybenzoyl}]~
amino~-3-methoxy~N-methyl-N-{2-[{5-morpholin-4-
yl)carbonylpent-1~-yl}oxy=-4-methylphenyl]}benzanide

MMR (CDCl,, &) : 1.41 (%H, s),-1.50—1.88'(6H, m),

'Tui“unWﬁJ
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2.10-2.21 (2H, m), 2.30 (3H, s), 2.36 (2H, t,
J=5Hz), 3.30 (2H, q, J=SHz), 3.34 (3H, s), 3.47
(2H, t, J=4Hz), 3.58-3.70 (6H, m), 3.79 (38, &),
3.84-4.03 (2H, m), 4.25 (2H, t, J=5Hz), 4.89 (1H,
br), 6.56-6.68 (2H, m), '6.84=7.16 (6H, m), 7.41-
7.51 (2H, m), 8.20 (1H, &, J=8Hz), 8.41 (1H, d,
J=8Hz)

4-[2-[3~ (tert-Butoxycarbonyl)aminoprop-1-yljoxybenzoyl}-

amino-B-methoxy-N-methyl-N—[2-[5-(4—methy1homopiperazin4

l-yl) carbonylpent~-1l-ylloxy-4-methylphenyl]benzamide

NMR (CDCly, &) : 1.41 (9H, s}, 1.46-1.97 (8H, m),
2.09-2.21 (2H, m), 2.29 (3H, s), 2.32 (2H, t,
J=5Hz), 2.33 (3H, s), 2.52-2.66 (4H, m), 3.30 (2H,
q, J=5SHz), 3.33 (3H, s), 3.50~-3.69 (4H, m), 3.7°
(34, s), 3.84-4.03 (2H, m), 4.24 (2H, t, J=5Hz),
4.94 (1H, br), 6.56-6.67 (2H, m), 6.82-7.12 (€H,
m), 7.40-7.49 (14, m), 8.20 (1H, d, J=7Hz), 8.41
(1H, d, J=8Hz)

4-[2~(3-tert-Butoxycarbonylaminoprop-1-yl)oxybenzoyl]-
amino-3-methoxy-N-mgthyl-N—[2-[5-(Z-dimethylaminoeth—l-
1) aninocarbonylpent-1-yl]oxy-4-methylphenyl]benzamide

NMR (CDCl;, &) : 1.40 (9K, s), 1.42-1.59 (4E, m),
1.67-1.90 (4H, m), 1.97-2.32 (4H, n), 2.28 (3H, s),
2.34 (6H, s), 2.56 (24, br), 3.25-3.42 (4H, m),
3.32 (2H, s), 3.50 (1H, s), 3.78~4.01 (2H, m), 3.8C
(3H, s), 4.25 (24, t, J=6Hz), 4.91 (1H, br), 6.52-
6.76 (3H, m), 6.87-7.13 (74, m), 7.45 (14, m}, 8.19
(14, d, J=8Hz), 8.41 (1H, br)

4- (2~ (3-tert~Butoxycarbonylaminoprop-1l~yl)oxybenzoyl]-~
amino-3-methoxy-N-methyl-N-{[2-[5-[N-(3-dimethylamino-
prop-1-yl)-N-methylcarbamoylpent-1-yl]oxy-4-
methylphenyl]lbenzanide
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MMR (CDCl,, 8) : 1.41 (9H, s), 1.50-1.96 (6H, m),

2.11-2.25 (2H, m), 2.27 (3H, s}, 2.30-2.43 (2H, m),
2.50 (6K, s), 2.91 and 3.02 {total 3H, s, rotamer),
3.08 and 3.32 (total 2H, ¢, rotamer, J=5Hz), 3.33
{3H, s), 3.43 (2H, t, J=5Hz), 3.79 (3H, s), 3.83-
4.02 (24, m), 4.25 (2H, t, J=5Hz), 6.57-6.68 (2H,
=), 6.82-7.13 (6H, m}, 7.42-7.50 (1E, m), 8.21 (1H,
4, J=BHz), 8.41 (1H, d, J=8Hz)

4-[2~(3-tert~-Butoxycarbonylaminoprop~1-yl)oxybenzoyl}~

amino-3-methoxy~N-methyl-N~[2~[5-[bis (2-hydroxyeth-1-

yl)aminolci:bonylpent-l-yl]oxy—é-methylphenyl]benzamide

NMR (CDCly, &) : 1.40 (%H, s), 1.55-1.89 (6H, m),
2.11-2.20 (2H, m), 2.28 (3H, s), 2.40~2.56 (2H, m),
3.29 (2H, t, J=5Hz), 3.40-3.57 (4H, m), 3.68-4.02
(6H, »), §.26 (2K, t, J=5Hz), 6.60-6.68 (2H, m),
6.90~7.15 (6H, m), 7.42-7.51 (1H, m), 8.19 (1H, d,
J=8Hz), 8.40 (1K, d, J=8Hz)

4-[2-(3-tett-au:oxycarbonylaminoprop—l-yl)oxybenzoyllb
amino~3~methoxy-N-methyl-N-{2-{5~(2, 2~-dimethyl~
hydrazino)carbonylpent-l-yl]joxy-4-methylphenyl)benzamide
NMR (DMSO~-dg, &) : 1.40 (9H, s), 1.45-1.90 (6H, m),
2.08-2.20 (2H, m), 2.28 (3H, s), 2.30-2.45 (2H, m}),
2.51 (3R, s), 2.60 (3H, s), 3.29 (28, t, J=5SHz),
3.33 (38, s), 3.75 (3H, s), 3.79-4.02 (2H, m), 4.25
{(2H, t, J=5Hz), 6.57~-6.68 (2H, m), 6.80-7.14 (5H,

m), 7.41-7.50 (1%, m), 8.21 (1H, d, J=8Hz), 8.40-
8.48 (iH, br)

4-[2-(3-tert-ButoxycarbonylaminopropJI;yl)oxybenzoyl]-

anino-3-methoxy~N-methyl-~N-{2-[5- (carbamoylmethylamino) -

carbonylpent-1-yl}oxy-4-methylphenyl]benzamide

NMR (CDCl,y, &) : 1.41 (8K, s), 1.50-1.90 (6H, m),
2.12-2.19 (2H, m), 2.28 (3K, s), 2.53 (2%, t,

s e %ﬁs-ahiﬁmiiJ
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J=5Hz), 3.30 (2H, t, J=5Hz), 3.33 (3H, s), 3.80
(3", s), 3.84-3.99 (2H, m), 4.05 (2H, br), 4.25
(2H, t, J=5Hz), 4.84 (1H, br), 6.58-6.67 (2H, m),
6.72-7.12 (6H, m), 7.42-7.50 (1H, m), 8.18-8.23
(1H, m), 8.41 (1H, d, J=8Hz)

4~-f2~(3~-tert-Butoxycarbonylaminoprop-1-vl)oxybenzoyl]-

amino-3-methoxy-N-methyl-N-[2-[5-(carbamoylethylamino)-

carbonylpent~l-yl]oxy-4-methylphenyllbenzamide

NMR (CDCl,3, &) : 1.41 (SH, s), 1.46-1.86 (6H, m),
2.12-2.25 (4H, m), 2.30 (3H, s), 2.41 (2H, t,
Jg=5Hz), 3.30 (1H, g, J=5Hz), 3.37 (3H, s), 3.49
(lH, g, J=5Ez), 3.7° (3K, s), 3.82-4.03 (2H, m),
4,27 (2H, t, J=5Hz), 6.45-6.67 (4H, m), 6.88-7.15
(64, m), 7.43-7.51 (1H, m), 8.20 (1, d, J=BHz),
8.41 (1H, d, J=8Hz)

4-[2- {3-tert-Butoxycarbonylaminoprop-1l-yl)oxybenzoyl]-

amino-3-methoxy~-N-methyl=-N-{2-[5-{4-diethylamino~

piperidin-l-yl)carbonylpent-l-yl}oxy-4-methylphenyl]-

benzamide

NMR (CDCiz, &) : 1.12 (6H, t, J=5Hz), 1.41 (9K, s),
1.42-1.92 (64, m), 2.10-2.18 (2H, m), 2.27 (3H, s).
2.27-2.69 (SH, m), 3.26 (2H, t, J=5Hz), 3.31 (3H,
s), 3.77 (3H, s), 3.87-4.02 (4H, m), 4.23 (2H, ¢,
J=5H2), 6.54-6.67 (2H, m), 6.72-7.15 (6H, m), 7.42-
7.51 (1H, m), 8.19 (1H, d, J=8Hz), 8.42 (1lH, d,
J=8Hz) o

4-[2—[3-(tert—Butoxycarbonylamind)prqp-l-yl]oxybenzoyl]-

amino-3-methoxy-N-{2~[3~ (4-methylpiperazin-1-

yvl) carbonylpyrid-6~yllmethoxy-4-methylphenyl]-N-

methylbenzanmide

NMR (CDCly, d) ¢+ 1.39 (°H, s), 2.06-2,18 (2H, m), 2.28
(34, s), 2.31 (3H, s), 2.35-2.51 (4H, m), 3.27 (2H,
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g, J=5Hz), 3.38-3.49 {(2H, m), 3.41 (1H, s), 3.63
(3H, s), 3.68-3.76 (2H, m), 4.21 (2H, t, J=5Hz),
4.97 (1H, d, J=12Hz), 5.14 (1H, d, J=12Hz), 6.58
(1€, s), 6.72 (1H, 4, J=8Hz), 6.81-7.1l1 (7H, m),
7.20-7.25 (1H, m), 7.43 (1H, dd, J=2, BHz), 7.68

{iH, d, J=8Hz), 8.1% ({1H, 4, J=BHz), 8.40 {iH, d,
J=8Hz), 8.60 {1H, s)

4-[2~-{Benzyloxy)benzoyl]amino-3-methoxy~-N-methyl-N-{2-

[5- (4-dimethylaminopiperidin-1-yl) carbonylpent-1-yloxyl-~

phenyl])benzanide _

NMR (CDCl;, ) : 1.30-1.42 (2H, m), 1.48-1.58 (2H, m),
1.63-1.93 (6H, m), 2.29 (6H, s), 2.30-2.40 {3H, m),
2.50-2.60 (1H, m), 2.95-3.06 (1H, m), 3.29 (3H, s),
3.38 (34, s), 3.80-4.00 (4H, m}, 4.57-4.70 (1H, m),
5.30 (24, s), 6.74-7.20 (9H, m), 7.32-7.45 (5H, m),
8.20-8.37 (1H, m), 8.37-8.42 (1lH, m)

4-{ {2-Benzyloxy)benzoyl] amino-N-methyl-N-{2-[3-{4-

methylpiperazin-l-yl)carbonylprop-l-yljoxyl-

phenybenzamide

MMR (CDCl3, &) : 2.05-2.16 (2H, m), 2.28 (3H, s),
2.32-2.40 (4H, m), 2.50 (2H, t, J=7.5Hz), 3.33 (3H,
s}, 3.43-3.50 (24, m), 3.59-3.65 (2H, m), 3.88-4.05
(28, m), 5.19 (24, s), 6.77-6.84 (2H, m), 6.95~7.02

{3, m), 7.08-7.20 (5, m), 7.39-7.52 (6H, m}, 8.27
(1H, d, J=7Hz)

Example 21

The following compounds were obtained according to

similar manners to those of Examples 8 and 16.

1)

4~ (6-Hydroxy-2-pyridylcarbonyl) amino-N-methyl-N~-{4-
methyl-2-[5-(4-methylpiperazin-1-yl)carbonylpent-1-
vloxylphenyllbenzamide dihydrochloride '

is-::on § iiil
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NMR (CDCly, &) : 1.47-1.58 (2H, m), 1.64-1.73 (2H, m),
1.78-1.87 (2H, m), 2.27 (3H, s), 2.29 (3H, s),
2.28-2.41 (8H, m), 3.33 (3H, s), 3.45-3.51 (2H, m),
3.59-3.68 (6H, m), 3.86-3.94 (1H, br), 6.55-6.61
(2H, m), 6.86 (1H, d, J=8Hz), 7.30-7.38 (44, m),
7.47-7.54 (2K, m), 8.06-8.10 (iH, m)

ESI-MASS (m/z) : 574 (M+H)

2) 4-[2-(Methoxy)benzoyl}amino-N-methyl-N-[4-methyl-2-[5-
(4-methylpiperazin-1-yl)carbonylpent-1l-yloxylphenyl] -
benzamide hydrochloride |
NMR (DMSO-dg, &) : 1.36-1.66 (4H, m), 1.66-1.83 (2H,

m), 2.23 (3H, s), 2.39 (2H, t, J=7Hz), 2.74 (3H,
s), 2.80-3.10 (3H, m), 3.17 (3H, s), 3.23-3.53 (3H,
m), 3.86 (3H, s), 3.79-3.89 (2H, m), 4.00-4.17 (1H,
m), 4.37-4.52 (1H, m), 6.64 (1H, d, J=9Hz), 6.79
(1#, s), 6.98-7.09 (2H, m), 7.11-7.28 (3H, m),
7.43-7.64 (4H, m)

Example 22

To a solution of 4-amino-3-methoxy-N-methyl-N-{[4-methyl-
2-[5-(4-methylpiperazin-1-yl)carbonylpent-l-yloxylphenyl}-
benzamide (327 mg) and pyridine (B0.3 mg) in dichloromethane
(6 ml) was added dropwise 2-nitrobenzenesulfonyl chloride
(150 mg) at ambient temperature and the mixture was stirred
at ambient temperature for 5 hours. The resulting mixture
was diluted with dichloromethane (10 ®l) and the organic
layer was washed successivély with saturated sodium
bicarbonate agueous solution and brine. Drying, filtering
and removal of solvents afforded a crude product. The crude
product was chromatographed on silica gei'kelugnt; 2-4%
methanol in chloroform) to give 4-{2-nitrobenzenesulfonyl)-
amino-3-methoxy-N-methyl-N-[4-rethyl-2-[5-{4~-methylpiperazin-
l-yl)carbonylpent-l-yloxy]lphenyllbenzamide (460 mg).

NMR (CDClz, &) : 1.47-1.82 (6H, m), 2.28 (3H, s), 2.31
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(3H, S}' 2-35‘2-42 (GH, m)' 3.30 (3H, S)' 3.46"3-53

(SH, m), 3.60-3.68 (4H, m), 6.56~6.96 (6H, m),
7.53~7.88 (4H, m) '

Example 23
A solution of 4-{2-~[2-[3~-(phthalimido)prop-1~
ylloxylphenyllvinyl-3-methoxybenzoic acid (370 mg) in

tetrahydrofuran (20 ml) was treated at ambient temperature
with triethylamine (246 mg), N-methyl-4-methyl-2-[5-(4-

methylpiperazin-l-yl)carbonylpent-1-yloxy}aniline (297 mg), .

and diphenyl phosphorochloridate (326 mg). The reaction
mixture was stirred at 80°C for 18 hours. After
concentration, the residue was dissolved in chloroform and
washed with brine and dried over magnesium sulfate.
crude product was purified by silica gel column
chromatogréphy (S10, 30 g, 3% methanol in chloroform) to give
4-[2-[2-[ (3~ (phthalimido)prop-1-yl) oxy]phenyl]}vinyl]-3-
methoxy-N-methyl-N-[4-methyl-2-[5- (4-methylpiperazin-1-
yl)carbonylpent-l-yloxy]lphenyllbenzamide (550 mg).

NMR (CDCly, ®) :

The

1.47-1.95 (8H, m), 2.18-2.44 (12H,
m), 3.31 and 3.34 (total 3H, s), 3.42-3.52 (2H, m),

3.57-3.72 (58, m), 3.82-4.16 (6H, m), 6.30-7.80
(16H, m)

Example 24

The following compounds were obtained according to a
similar manner to that of Example 23.

1) 4-[N-Methyl-2-{{3-tert-butoxycarbonylamincprop-1-yl}-
oxylbenzoyl] amino~3-methoxy-N-methyl-N-[4-methyl~2-[5~

{4-methylpiperazin~1-yl)carbonylpent~1-yloxy]phenyl}~
benzamide

NMR (CDClg, 8) : 1.40-1.75 (8H, m), 1.44 (9H, s),
1.89-1.97 (2H, m), 2.29 (6H, s), 2.32-2.42 {6H, m),
3.24 (6H, s), 3.26-3.34 (2H, m), 3.44-3.67 (6H, m),

1
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3.77-3.88 (3K, m), 6.48-6.82 (%H, m), 6.90-6.96
(IH' m) ’ 7.06-7-13 ‘IH’ m)
ESI-MASS (m/z) : 774 (M+H)

4-[2-[ (3-tert-Butoxycarbonylaminoprop-1-yl)oxy)benzoyl]-
amino-~3-methoxy-N-methyl-N-(4-benzyloxyphenyl)benzamide
NMR (CDCl3, &) : 1.42 (SH, s), 2.09-2.20 (2, m),
3.28-3.37 (2H, m), 3.48 (3H, s), 3.81 (3H, s),
4.22-4.33 (2H, m), 4.70-4.78 (1H, br), 5.00 (2H,
s), 6.82-6.88 (3H, m), 6.97-7.13 (6H, m), 7.31-7.48
(6H, m), 8.23 (1H, d, J=8Hz), 8.44 (1H, d, J=8Hz)
ESI-MASS (m/z) : 640 (M+H)

4-[2~[ (3~-tert-Butoxycarbonylarinoprop-1l-yl)oxylbenzoyl]-

anino-3~benzyloxy-N-methyl-N-cyclchexylbenzanmide

NMMR (CDCl;, &) : 1.01-1.12 (2H, br), 1.40 (94, s),
1.45-1.82 (10H, m), 2.81-3.07 (5H, m), 3.80-3.89
(2H, m), 4.40-4.49 {(1H, m), 5.18 (2H, s), 6.94 (1H,
d, J=BHz), 7.02 (1H, 4, J=8Hz), 7.07-7.15 (2H, m),
7.35-7.48 (6H, m), 8.27 (1H, d, J=8Hz) 8.68 (1H, d,
J=8Hz)

ESI-MASS (m/z) : 616 (M+H)

4-[(2-Benzyloxy)benzoyl]amino-3-chloro-N-methyl-N-[2-{5-

(4-dimethyiaminopiperidin-l-yl)carbonylpent-l-yloxy]—4—

methviphenyl]benzamide

NMR {CDClj, 6) : 1.30-1.45 (2H, m), 1.45-1.57 (2H, m},
1.62-1.93 (6H, m), 2.22-2.40 (12#, m), 2.50-2.63
(1K, m), 2.95-3.08 (1H, m), 3.31 (3H, s), 3.80-4.00
(4, m), 4.58-4.70 (1H, m), 5.37 (2H, s), 6.56-6.62
(2H, m), 6.83-6.88 (1H, m), 7.02-7.13 (3E, m),
7.36-7.47 (7H, m), 8.27 (1H, 4, J=7Hz), 8.42 (1H,
d, J=THz)

4-[N—[2-[(3-tert-Butoxycérbonylamincprop-1—
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yl)oxylphenyll-tert-butoxycarbonylaminolmethyl~3-
methoxy-N-methyl-N-{2-[5- {(4-methylpiperazin-1~

yl)carbonylpent-l-yloxyl}-4-methylphenyllbenzamide
NMR (CDClj, ) ¢ 1.30 and 1.33 (total SH, s), 1.43
(9H, s), 1.49~1.60 (2H, m), 1.62-1.98 (6H, m), 2.28
(34, s), 2.30 (3H, s), 2.32~2.42 (6H, m), 3.20-3.29
(2H, m), 3.32 (3H, s), 3.39 (1H, s), 3.46-3.55 (4H,
m), 3.62 (2B, br), 3.82 (1H, br), 3.88-4.03 (3K,

m), 6.50-6.60 (2H, m), 6.65-7.00 (6K, m), 7.06-7.22
(2H, m)

4-[2-[ (3~tert-Butoxycarbonylaminoprop~1-yl)oxylphenoxyl-

methyl-3-methoxy-N-methyl-N-[2-{5-(4-methylpiperazin-1-

yl)carbonylpent-1l-yloxy}—-4-methylphenyl]lbenzamide

NMR (CDCls, O) 1.37 (94, s), 1.47-1.57 (2H, m),
1.66-1.73 (2H, m), 1.73-1.88 (2H, m), 1.93-2.02
(28, m), 2.28 (3H, s), 2.30 {3H,
m), 3.32 (3H, m), 3.25-3.38 (2H,
m), 3.62-3.67 (2H, m), 3.70 (3H, s), 3.80-3.88 (1H,
®}, 3.90-3.98 (2H, m}), 4.07-4.17 (2H, m), 5.10 (24,

s), 5.50 (i¥, br), 6.53-6.60 (2H, m), 6.70-6.90
{73, m)' 7-15-7-20 (1H, m)

s), 2.32-2.40 (é6H,
m), 3.47-3.50 (2H,

3-Benzyloxy-4-{2-{ (3-tert-butoxycarbonylaminoprop-1-
yl)oxylbenzoyl] amino-N-methyl-N~[2~[5~(4-methyl~
piperazin-1-yl)carbonylipent~l-yloxyl-4-methylphenyl}-
benzamide

MMR (CDCly, &) : 1.40 (9H, s), 1.45-1.85 (10H, m),
2.28 (3H,

s), 2.29 (3H, s), 2.32-2.39 (6K, m),
2.90-2.98 (2H, m), 3.30 (3H, s), 3.47-3.49 (2H, m),
3.€0-3.63 (2H, m), 3.77-3.98 (48, m), 4.97 (2H, s),
6.56-6.60 (2H, m), 6.80 (1H, d, J=7Hz), 6.89-6.97

(2H, m), 7.04-7.12 (2H, m), 7.33-7.45 (6H, m),

8.19

'ﬁwﬁnﬁmWHﬁaamﬁiJ
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8) 2-[2-{(3-tert-Butoxycarbonylaminoprop-i-yl)oxylbenzoyl]-
anino~-N-methyl-N-[2-[S-(4-methylpiperazin-1-
yl)carbonylpent-1-yloxyl]l-4-methylphenyl]~5-
thiophenecarboxamide _ .

NMR (CDCls, &) : 1.37 (9K, s), 1.48-1.62 (2H, m),
1.62-1.76 (6H, m), 1.97-2.11 (2H, m}, 2.17-2.38
(98, m}), 2.3% (3H, s), 3.31 (3H, s), 3.33-3.65 (6H,
m), 3.87 (1H, br), 3.94 (iH, br), 4.02 (1H, s),
4.13-4.20 (2H, m), 6.40-6.57 (2H, n), 6.74-6.82
(2H, m), 6.92-7.14 (3H, m), 7.40-7.52 (1H, m),
8.10-8.27 (1H, m)

Example 25
A solution of (S)-4-[2-[l-methyl-3~(phthalimido)prop-1-
yljoxybenzoyl)amino-3-methoxy-N-methyl-N-[4-methyl-2~[5- (4~
methylpiperazin-l-yl)carbonylpent-1l-~yloxylphenyllbenzamide
{1.1 g) in methanol (30 ml) was stirred and treated with 40%
methylamine in methanol (10 ml). The reaction mixture was
refluxed for 30 minutes. Then the solvent was concentrated
and purified by silica gel column chromatography (SiO, 40 g,
chloroform/methanocl/ammonia = 90/10/0.5)'to give (S)-4-[2-
[ {3-amino-1-methylprop-1-yl)oxy)benzoyl}amino-3-methoxy-N-
methyl-N~{4-methyl-2-[5-(4-methylpiperazin-l-yl)-
carbonylpent-1l-yloxylphenyl]benzamide.
NMR (CDCly, &) : 1.42 (3H, d, J=7Hz), 1.46-1.92 (SH,
m), 1.98-2.16 (1H, m), 2.20-2.45 (12H, m), 2.86
(2H, t, J=7Hz), 3.32 (3H, s), 3.42-3.53 (2H, m),
3.57-3.67 (2H, m), 3.79 (3H, s}, 3.82-4.03 (2H, m),
4.73~4.90 (1H, m), 6.51-6.68 (2H, m), 6.79-6.95
(2H, m), 6.98-7.12 (3H, m), 7.37-7.492 (1lH, m), 8.21
{1H, d, J=8Hz), 8.41 (1K, d, J=8Hz)

Example 26
A solution of 4-[2-[(3-tert-butoxycarbonylaminoprop-1-
yl)oxylbenzoyl] amino-3-methoxy-N-methyl-N-[2-(5-carboxypent-
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1-yloxy) -4-methylphenyl]lbenzamide (3.5 g) in ethyl acetate
{30 ml) was treated at ambient temperature with triethylamine
(575 mg), N-methylpiperazine (569 mg), and diphenylphosphoryl

azide (1.56 g). The reaction mixture was stirred at the same

temperature for 17 hours. The reaction mixture was washed

with brine and dried over magnesium sulfate. The crude

product was purified by silica gel column chromatography

(Si0, 100 g, 3% methanol in chloroform) to give 4-[2-[(3-

tert-butoxycarbonylaminoprop-1l-yl)oxylbenzoyl]lamino-3-

methoxy-N-methyl-N-[4-methyl-2-[5~{4-methylpiperazin-1-

yl)carbonylpent-1-yloxylphenyl]benzamide (2.93 g).

NMR (CDCls, &) : 1.40 (9H, s), 1.42-1.60 (2H, m), .

1.62~-1.20 (4H, m), 2.06-2.20 (2H, m), 2.22-2.42
(12, m), 3.21~-3.36 (5H, m), 3.42~-3.51 (2H, m),
3.56-3.67 (2H, m}, 3.77 {(3H, s), 3.81~4.02 {(2H, m),

4.23 (2H, t, J=7Hz), 4.86 (1H, m), 6.51-6.67 (2H,

m), 6.79-6.93 (2H, m), 6.94-7.13 (3H, m), 7.44 (1H,

m), 8.20 (1H, 4, J=8Hz), 8.41 (1H, d, J=8Hz)

Example 27

The following compound was obtained according to a
similar manner to that of Example 26.

4-[{2-[ (3-tert-Butoxycarbonylaminoprop~1l-yl)oxylbenzoyl]-
amino-3-methoxy~N-methyl-N-(2-[5~ (4-dimethylaminopiperidin-1-
yl)carbonylpent-1l-yloxy]-4-methylphenyl Jbenzamide

NMR (CDCli, &) : 1.41 (9H, s), 1.46-1.95 (8H, m),

2.06~2.42 (164, m), 2.56 (1H, m), 3.00 (1H, m),

3.22~3.38 (5H, m), 3.79 (3H, s), 3.83~4.03 (3H, m),

4.25 (2H, t, J=THz), 4.61 (1H, m}, 4.87 (1H, m),
6.52-6.68 (2H, m), 6.79-6.95 (2H, m), 6.96-7.17
(34, m), 7.46 (1iH, m), 8.21 (1H, d,

J=8Hz), 8.41
(1K, d, J=8H2)

Example 28
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To a solution of 4-{2-(3-tert-butoxycarbonylamincprop-1-
yl)oxybenzoyl]amino-3-methoky—N-methyl—N-[2-(5-carboxypent-1-
yl)oxy-4-methylphenyl)benzamide (300 mg) and N- '
methylmorpholine {45 mg), in N,N-dimethylformamide (5 ml) was
added isobutyl chloroformate (61 mg) at -15°C and the
soclution was stirred at the same temperature for 5 minutes.
N,N,N'~Trimethylethylenediamine (54 mg) was added to the
solution and the mixture was stirred at -15°C for 30 minutes,
and then at ambient temperature for 1 hour. The mixture was
diluted with ethyl acetate (20 ml) and the solution was |
washed successively with agqueocus sodium hydrogen carbonate
solution, water (15 ml x 3) and brine. The solution was
dried over potassium carbonate and the solvent was removed
under reduced pressure. The residue was purified on silica
gel column chromatography (Si0O, 40 g, 1-5% methanol in
chloroform) to give 4-[2~(3~tert-butoxycarbonylaminoprop-1-
vl)oxybenzoyl}amino-3-methoxy-N-methyl-N-[2-[5-[ (2~
dimethylaminoeth-1-yl)-N-methylaminocarbonyl)pent-l-yl]oxy-4-
methylphenyllbenzamide (312 mgl.

NMR (CDClg, 6) : 1.40 (9H, s), 1.44-2.21 (8H, m), 2.25

{(3H, s), 2.27 (6H, s), 2.29-2.50 (4H, m), 2.91 (1H,
s), 3.00 (2H, s), 3.26-3.51 (4H, m), 3.31 (3H, s},
3.77 (34, s), 3.81-4.02 (2H, m), 4.22 (2H, t,
J=5Hz), 4.88 (lH, br), 6.52-6.68 (2H, m), 6.79-7.11
(5, m), 7.43 (1H, m), 8.20 (1H, d, J=9Hz), 8.40
(1H, d, J=8Hz)

Example 29

The following compounds were obtained according to a
similar manner to that of Example 28.

l) &~-[2~(3~tert-Butoxycarbonylaminoprop-1-yl)oxybenzoyl]}-
arino-3~methoxy-N-methyl-N-[2~[5- (3~dimethylaminoprop-1-
yl)aminocarbonylpent-l-vljoxy-4-methylphenyl]lbenzamide
NMR (CDCly, &) : 1.40 (9H, s}, 1.42-1.57 (2H, m),
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1.61-1.85 (6H, m), 2.04-2.35 (BH, m), 2.25 (3H, s),
2.29 (3H, s), 2.46 (2H, t, J=6Hz), 3.20-3.38 (4K,
m), 3.30 (3H, s), 3.76 (3H, s), 3.80-4.00 (2H, m),
4.24 (2H, t, J=5Hz), 4.90 (1H, br), 6.61-6.72 (2H,
m), 6.84~7.12 (6H, m), 7.43 (1H, d, J=BHz), 8.20
(1H, d, J=8Hz), B.41 (1H, d, J=8Hz)

4~-[2-{3-tert-Butoxycarbonylaminoprop-1-yl) oxybenzoyll}-

amino-3-methoxy-N-methyl-N-[2-([5-{4-oxopiperidin-1~

yl)carbonylpent-l~-yl}oxy-4-methylphenyl]}benzamide

NMR (CDCly, &) : 1.40 (9H, s), 1.50-1.92 (8H, m), 2.15
(2H, t, J=6Hz), 2.29 (2H, t, J=5Hz), 2.38-2.51 (6H,
r), 3.30 {2H, t, J=5Hz), 3.32 (3H, s), 3.70-4.05
(6H, =), 3.8B0 (3H, s), 4.25 (2H, t, J=5Hz), 4.85
(1K, br), 6.55-6.67 (2H, m}, 6.83-7.15 (6H, m),

7.40-7.%1 (1H, m), 8.20 (1H, d, J=8Hz}, 8.40 (lH,
br)

4-{2-({3-tert-Butoxycarbonylaminoprop-l1-yl)oxybenzoyl}-

anino-3-methoxy-N-methyl-N-[2-[5-(4-pyridylamino-~

carbonyl)pent-1l-yljoxy-4-methylphenylibenzanmide

NMR (CDCij, &) ¢ 1.40 {94, s), 1.50-1.61 (2H, m)},
1.75-1.93 (4H, m), 2.09-2.20 (2H, m), 2.30 (3H, s),
2.42 {2H, br), 3.30 ({1H, g, J=SHz), 3.36 (3H, s),
3.70 (34, s), 3.72-4.00 (2H, m), 4.25 (2H, t,
J=5Hz2), 4.90 ({1H, br), 6.60 (1H, br), 6.72 (1H, 4,
J=BHz}, 6.99-7.12 (6H, m), 7.43-7.51 (1H, m), 7.63
(1K, d, J=8Hz), B.19 (1H, d, J=8Hz), 8.42 (1K, d,
J=7Hz), 8.46 (1K, br), 9.22 (1H, br)

Example 30

To a solution of 4~{2-(3-tert-butoxycarbonylaminoprop-1-

yl)oxybenzoyljamino-3—methoxy-N—mgthyl-N—[2-(S-carboxypent-l—
yl)oxy-4-methylphenyl]lbenzamide (250 mg) and N-
methylmorpholine {37 mg) in dichloromethane (5 ml) was added

e
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pivaloyl chloride (45 mg) at -15°C. After being stifred at
the same temperature for 5 minutes, to the mixture was added
l-amino-4-methylpiperazine (47 mg) and the mixture was
stirred at ~15°C for 1 hour and then stirred at ambient
temperature for additional 2 hours. The resulting mixture
was poured into saturated agueous sodium hydrogen carbénate
solution (20 ml) and the solution was extracted with |
chloroform (15 ml x 3). The organic layer was washed with
brine and dried over magnesium sulfate. The solvent ﬁas
evaporated and the residue was purified on silica gel column
chromatography (Si0, 30 g, 1-15% methanol in chloroform) to
give 4-[2-(3-tert-butoxycarbonylaminoprop-l-yl)oxybenzoyl]-
amino-3-methoxy-N-methyl-N-[2~[5- (4-methylpiperazin~1-
yl)aminocarbonylpent-l-yl]loxy-4-methylphenyl}benzamide (208
ngl .
NMR (CDCly, &) : 1.40 (9H, s), 1.45-1.90 (6K, m),
2.10-2.19 (2H, m), 2.24 (3H, s), 2.25 (3H, s), 2.51
(24, t, J=5Hz), 2.54-2.%1 (BH, m), 3.30 (2H, t,
J=5Hz), 3.34 (3H, s), 3.75 (3H, s), 3.80-4.03 (24,
m), 4.24 (2H, t, J=5Hz), 4.78-4.97 (1H, br), 6.53~
6.67 (2B, m), 6.73-7.14 (6H, m}, 7.40-7.50 (1H, m),
6.21 (1H, d, J=8Hz), 8.45 (1H, d, J=8Hz)

Example 31

The following compounds were obtained according to a
similar manner to that of Example 9.

1) 4—[2-(2)-[2-{4-Methyl§iperazin-1-yl)carbonylethen—l-
yl]benzoyl]amino?3-methoxy~N—methyl-N-[4~methy1-2-[5-(4-
methylpiperazin-1-yl)carbonylpent-1-yl)oxyl-
phenylbenzamide o
NMR (CDCl,, &) : 1.48-1.59 (2H, m), 1.67-1.76 (2H, m),

1.79-1.87 (2H, m), 2.21 (3H, s), 2.26 (3H, s), 2.31
(34, s), 2.31-2.44 (10H, m), 3.17-3.25 (2H, m),
3.34 (3H, s), 3.47-3.52 (2H, m), 3.56-3.67 (3H, m),
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3.62 (3H, s), 3.82-3.99 (3H, m), 5.71 (1H, m),
6.60-6.67 (2K, m), 6.86 .(1H, d, J=7Hz), 6.92 (iH,
d, J=7Hz), €.98-7.03 (2H, m), 7.14 (1H, d, J=7Hz),
7.43-7.62 (4H, m), 7.85 (1, 4, J=TH2z)
2) 4&-[2-i(4-Methylpiperazin-1l-yl)carbonylmethoxylbenzoyl}-
amino-3-methoxy~N-{2-[5~(4-methylpiperazin-1-
vl)carbonylpent-1-yl]oxy-4-methylphenyllbenzamnide
NMR (CDCly, &) : 1.30-1.90 (6H, m), 2.14 (3H, s), 2.26
{3, s), 2.35-2.46 (3H, m), 3.34 (3H, s), 3.46-3.55
(4H, m), 3.58-3.68 (4H, m), 3.72 (3H, s), 3.80~4.01
(24, m), 4.90 (2H, s), 6.58-6.68 (2H, m), 6.82~7.06
(4H, m), 7.13-7.20 (28, m), 7.46-7.51 (1H, m), 8.19
{14, 4, J=8Hz), 8.3% (1H, d, J=8Hz)

Example 32
A solution of 4-(2-iodobenzoyl)amino-N~[2- (4~
methoxyphenyl)methoxylphenyl~N-methylbenzamide (2.30 g) in a
mixture of dichloromethane (30 ml) and trifluoroacetic acid
{15 ml) was stirred at ambient temperature for 2 hours and
the solvent was evaporated in vacuo. The residual oil was
dissolved in chloroform (50 ml) and the solution was washed
successively with water (50 ml), aqueous sodium hydrogen
carbonate (50 ml) and brine (25 ml). The solution was dried
over magnesium sulfate and the solvent was evaporated in’
vacuc to give 4-(2-iodobenzoyl)amino~N-{2-hydroxy)phenyl-N-
methylbenzamide (1.20 g).
NMR (DMSO-dg, 8) : 3.20 (3H, s), 6.69 (1H, t, J=THz),
6.82 (1H, d, J=7H2}, 6.98-7.05 (3H, m), 7.40~7.54
(4H, m), 7.90 (1H, d, J=7Hz), 9.84 (1H, s)

Example 33

The following compounds were obtained according to a
similar manner to that of Example 32.
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4- (2-Hydroxybenzoyl) amino-N-methyl~N-[4-methyl-2-{4- (4~

methylpiperazin-1-yl)carbonyl]phenylmethoxyj-

phenylbenzamide .

MMR (CDCl3, O) : 2.28 (3H, s), 2.32 (3H, s), 2.35-2.51
(4H, m), 3.36 (3H, s), 3.59-3.89 (2K, m), 5.02 (2H,
s}, 6.63-6.72 (2H, m), 6.88 (1H, t, J=7Hz), 7.00
(2H, d, J=8Hz), 7.20-7.46 (SH, m), 7.70 (1H, d,
J=7Hz), 8.68 (1lH, s)

3-Methoxy-4-{2-hydroxybenzoyl)amino-N-methyl-N-[4-

methyl-2-[{4-(4-methylpiperazin-1-yl)carbonyl}-

phenylmethoxy]phenylbenzamide

NMR (CDCls, 8) : 2.23 (3H, s),-2.30 (3H, s), 2.33-2.51
(4H, m), 3.37 (3H, s), 3.41-3.56 (2H, m), 3.68 (3H,
s), 3.72-3.87 (2#, m), 4.91 (1K, d, J=14Hz), 5.09
(1H, d, J=14Hz), 6.63-6.71 (2H, m), 6.35-6.93 (2H,
m), 7.00 (2H, d, J=8Hz), 7.33~-7.50 (7H, m}, 8.14
(1H, d, J=7Hz), 8.72 (1H, s)

4[2~ (3-Hydroxyprop-1l-yl)thiobenzoyl]amino-3~-methoxy-N-

methyl~N-[4-methyl~-2~[5~(4-methylpiperazin-1-yl)-

carbonylpent-l-yl]oxylphenylbenzamide

NMR (CDClz, &) : 1.44-1.58 (2H, m), 1.61-1.73 (2H, m),
1.77-1.89 (2H, m), 2.28B (3H, s), 2.31-2.40 (6H, m),
3.02 (2H, t, J=7.5H2), 3.31 (3H, s), 3.42-3.50 (2H,
m), 3.56-3.65 (24, m), 3.67-3.78 (7H, m), 3.81-4.01
(24, m), 6.58-6.67 (2H, m), 6.81-6.95 (2H, m), 7.03
(1H, s), 7.25 (1K, m), 7.36-7.50 (2H, m), 7.64 (1H,
d, J=7Hz), B8.30 {1H, d, J=7Hz), 8.77 (1H, s)

Example 34

The following compound was obtained by using 2-nitro-4-

(2-benzyloxybenzoyl)amino~-N-methyl-N-[2-[5-(4-dimethylamino-
piperidin-1-yl)carbonylpent-1-yloxy]~-4-methylphenyl)}benzamide
‘as a starting compound according to a similar manner to that
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2~Anino-4~ (2-hydroxybenzoyl) amino~N-methyl~N-[2-[5- (4~
dimethylaminopiperidin-1-yl)carbonylpent-l-yloxyl-4-
methylphenyllbenzamide _
NMR (CDClj3, &) : 1.21~2.02 (10H, m), 2.28-2.44 (12H,
m), 2.48-2.69 (1H, m), 2.93-3.08 (1H, m), 3.30 (3H,
s), 3.80-4.06 (4H, m), 4.68 (1H, br), 4.73 (2H, s),

5.32 (1H, s), €.53-6.62 (3H, m), 6.78-6.96 (5H, m),
7.33-7.44 (1H, m), 7.78-7.88 (1lH, m)

Example 35

A mixture of 4-(2-hydroxybenzoyl)amino-3-methoxy~N-{2~
benzyloxy-4-methyl)phenyl-N-methylbenzanide (550 mg), 1~
(tert-butoxycarbonyl)-4~-hydroxypiperidine (223 mg), diethyl
azodicarboxylate (193 mg) and triphenylphosphine (281 mg) in
tetrahydrofuran (15 ml) was stirred at ambient temperature
for 8 hours and the mixture was diluted with ethyl acetate
(25 ml). The solution was washed with water and brine, and

organic phase was dried over magnesium sulfate. The solvent

was evaporated in vacuo and the residue was purified by
silica gel column (30% ethyl acetate in n-hexane) to give 3-
methoxy-4~-[2-{1-(tert-butoxycarbonyl)piperidin-4-
ylloxybenzoyllamino-N~(2-benzyloxy-4-nethyl)phenyl-N-
nethylbenzamide (562 mg).

NMR (CDClj, &) : 1.44 (9H, s), 1.72-1.90 (2H, m),

1.95-2.12 (2H, n), 2.27 (3H, s), 2.95-3.16 (4H, m),
3.37 (3K, s}, 3.60 (3H, s), 3.73-4.00 (2H, m),
(1, m), 4.88 (1H, d, J=14Hz), 5.08 (1H, d,
J=14Hz), 6.65-6.71 (2H, m), 6.86 (1H, d, J=THz),
6.95-7.03 (3H, m), 7.09 (1H, t, J=THz), 7.25-7.50

(6H, m), 8.18 (1, d, J=THz), 6.35 (1H, d, J=7Hz)

4.64

Example 36

The following compounds were obtained according to a
similar manner to that of Example 35.
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(S)=4~[2-[{1-Methyl-3-(phthalimido)prop-1-ylloxybenzoyl]l-

amino-3-methoxy-N-methyl-N-[4-methyl-2-[5- (4-methyl-

piperazin-l-yl)carbonylpent-l-yloxylphenyllbenzamide

NMR (CDCl3, 8) : 1.43 (3H, d, J=7Hz), 1.47-1.92 (74,
m), 1.98-2.13 (1H, m), 2.20-2.47 (12K, m), 3.32
(3H, s), 3.42-3.53 (2H, m), 3.57-3.67 (2H, m),
3.73-4.05 (7H, m), 4.77 (iH, m}, 6.51-6.69 (2H, m),
6.78-7.12 (5H, m), 7.42 (1H, m}, 7.57 (4K, s),
8.08-8.24 (2H, m) '

(R)-4~[2-[[4- (Phthalimido-1~yl)but-2-yl)oxylbenzoyl]-

amino-3-methoxy-N-methyl-N-[4-methyl-2-[5~{4-methyl-

piperazin-l-yl)carbonylpent-l~yloxylphenyllbenzamide

NMR (CDC13, 8) : 1.44 and 1.47 (total 3H, s), 1.52-

. 1.92 (8H, m), 2.02-2.12 (1H, m), 2.28 (3H, s), 2.30

(3H, s), 2.33-2.42 (6H, m), 3.35 (3H, s), 3.47-3.53
(2H, m), 3.60~-3.67 (2H, m), 3.80 (3H, s), 3.85-4.00
(2H, br), 3.88 (2H, t, J=8Hz), 4.74-4.82 (1H, br),
6.57-6.69 (2H, m), 6.81-6.95 (2H, m), 6.98-7.09
(3H, m), 7.43 (1H, t, J=BHz), 7.53-7.60 (4H, br),
8.14 (1H, d, J=8Hz), 8.20 (1H, d, J=BHz)

ESI-MASS (m/z} : 804 (M+H)

(R)-4-[2-[[4- (Phthalimido~-1-yl)but-2-yl]oxy)benzoyl]-

amino-3-methoxy-N-methyl-N-[4-methyl-2—-[5-{4-dimethyl-

aminopiperidin-l1-yl)carbonylpent-1-yloxylphenyl}-

benzamide

NMR (CDCly, 3) : 1.42 and 1.45 (total 3H, s), 1.50-
1.90 (12H, m), 2.02-2.10 (1H, n), 2.28 (9H, s),
2.32-2.41 (4H, m), 2.52-2.62 (1H, m), 2.897-3.06
(1H, m), 3.35 (3H, s), 3.80 {3H, s), 3.87 (2H, t,
J=8Hz), 3.90-3.97 (2B, r), 4.58-4.68 (1H, m), 4.72-
4.81 (1H, m), 6.57-6.67 (2H, m), 6.81-6.93 (2H, m),
6.98-7.08 (3H, m), 7.43 (1H, t, J=8Hz), 7.53-7.59
(4H, br s), 8.13 (1H, d, J=8Hz), B.20 (lH, d,
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J=8Hz)

4) (S)~4~[2-[{4-(Phthalimido-l1-yl)but-2-yl]loxylbenzoyl]-

aminc-3-methoxy~N-methyl-N-[4-rethyl-2-[5- (4-dimethyl-
aminopiperidin-~l-vl)carbonylpent-l~yloxylphenyl}-
benzaride

NMR (CDCly, ) : 1.42 and 1.44 (total 3H, s}, 1.50-

1.91 (128, m), 2.02-2.10 {1H, m), 2.29 (9%, s),
2.32-2.41 (4H, m), 2.52-2.62 (1#, m), 2.95-3.05 i
(1#, m), 3.36 (3H, s), 3.80 (3H, s}, 3.86 (2§, t, !
J=8Hz), 3.90-3.97 (2H, m), 4.58-4.66 (1%, m), 4.72-
4.80 (1H, m), 6.57-6.67 (2H, m), 6.81-€.92 (2H, m),
6.98-7.08 (3H, m), 7.44 (lE, t, J=BHz), 7.53-7.60

(4H, br s), 8.13 (1K, 4, J=8Hz), 8.21 (iH, d,
J=8Hz)

ESI-MASS (m/z) : 832 (M#1)

5) 3-Methoxy-4-[2-[3~(phthalimido)~1-methylprop-1i-~

yljoxybenzoyl])amino~N-{2~-benzyloxy~4-methyl)chenyl-N-
methylbenzamide

NMR (CDCls, &) : 1.41 (3H, ¢, J=7.5Hz), 1.96-2.12 (2H,

®), 2.24 (3H, s), 2.27-2.42 (2K, m), 3.3% (3H, s},
3.60-3.69 (2H, m), 3.86 (2H, t, J=7.5Hz), 4.77 (1H,
=), 4.94 (1E, d, J=14Hz), 5.08 (1lH, 4, J=i4ﬁz),
€.66-8.82 (34, m), 6.95~7.08 (4%, m), 7.20-7.71
{104, m), 8.10-8.21 (2H, m)

Example 37

1
The following compounds were obtained according to a ;
similar menner to that of Example 14.

1) 4-[2-(3-Acetylaminoprop-l-yl)oxybenzoyl]amino~3-methoxy-

N-{2-acetoxy-4-methylphenyl)-N-methylbenzanide
NMR (CDClg, 5) : 1.86 (3H, s), 2.10~2.19 (2K, m), 2.30_
{34, s), 3.41 (24, @, J=5Hz), 3.72 (3H, s), 4.21
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(2H, t, J=5Hz), 5.%94 (1H, br), 6.85 (1K, s), 6.90-
7.11 (6H, m), 7.42-7.492 (1H, m), 8.10 (1B, d,
J=8Hz), 8.42 (1H, d, J=8Hz)

2) 4-[2-(3~Acetylaminoprop-1-yl)oxybenzoyl)amino-3-methoxy-
. N-methyl-N-[2~[5- (4-dimethylaminopiperidin-1-

yl) carbonylpent-1-yl]oxy-4-methylphenyl]benzamide

NMR (CDClz, &) : 1.48-1.64 (2H, m), 1.58-1.85 (4H, m),
i.88 (3H, s), 2.12 (2H, t, J=5Hz), 2.29 .(6H, s),
2.34-2.42 (2H, ®), 2.57 (28, t, J=5Hz), 3.30 (2H,
g, J=5Hz), 3.32 (3H, s), 3.39 (2K, g, J=5Hz), 3.72-
3.79 (2H, m), 3.76 (3H, s), 3.B3-4.00 (2H, m), 4.20
(24, t, J=5Hz), 6.33 (1lH, br), 6.57-6.67 (2H, m),
€.83-7.10 (6H, m}, 7.43 (1H, dd, J=2, 7Hz), 8.10
(iH, d, J=8Hz), 8.38 (l1E, d, J=8Hz)

Example 38

To an ice bath cooled solution of 4-[2-(3-aminoprop-1-
ylioxybenzeyl]amino-N- {2~ (5-carboxypent-l-yl)oxy-4-
methyl]phenyl-N-methylbenzamide (650 mg) in dichloromethane
{20 ml) were added triethylamine (137 mg) and di-tert-
butyldicarbonate (296 mg) and the mixture was stirred at
ambient temperature overﬁight. The solution was washed
successively with water, 10% hydrochloric acid, saturated
aqueous sodium hydrogen carbonate and brine, and the organic
rhase was dried over magnesium sulfate. The solvent was
evaporated in vacuo to give 4-[2-[3-(tert-butoxycarbonyl}-
aminoprop-l-ylloxybenzoyl]amino~N-[2-{5-ethoxycarbonylpent-1-
yl)oxy-4-methyl]phenyl-N-methylbenzamide (749 mg).

NMR (CDCl;, &) : 1.25 (3H, t, J=7.5Hz), 1.40 (9H, s),

1.44-1.56 (24, m), 1.66-1.76 (2H, m}, 1.76-1.87
{24, m), 2.06-2.15 (2, m), 2.28 (3H, s), 2.34 (2H,
t, J=7.5Hz), 3.31 (3H, s), 3.31-3.40 (2E, m), 3.85~
3.97 (2H, m), 4.13 (24, q, J=7.5Hz), 4.21 (28, ¢,
J=7.5Hz), 4.74 (1H, br), 6.54-6.62 (24, »), 6.86
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(L, d, J=7Hz), 6.98 (1H, d, J=7Hz), 7.09 (1H, d,
J=7Hz), 7.32 (2H, d, J=8Hz), 7.41-7.52 (3H, m),
8.11 (1H, d, J=7Hz), 9.87 (1lH, s)

Example 39
The following compound was obtzined according to a
similar manner to that of Example 38.

3-Methoxy-4- {2~ [3- (tert-butoycarbonyl)amino-1-
methylprop-1-yl]oxybenzoyl] amino-N- (2-benzyloxy-4~methyl)-
phenyl-N-methylbenzamide
NMR (CDCly, &) : 1.37 (9H, s), 1.41 (3H, d, J=7.5Hz),
1.84-2.11 (2H, m), 2.28 (3H, s), 3.20-3.31 (2H, m),
3.40 (3H, s), 3.64 (3H, s), 4.61 (1H, br), 4.72
(1H, m), 4.90 (1iH, d, J=14Hz), 5.09 (1H, 4,
J=14Hz), 6.62-6.70 (2H, m), 6.84 (1H, d, J=7Hz),
6.93-7.12 (44, m), 7.28-7.72 (6H, m), 8.22 (1H, 4,
J=THz), 8.38 (1H, d, J=7Hz)

Example 40

A solution of aqueous 4M sulfuric acid (0.5 ml) and 3-
{(phthalimid-l-yl)}propanal (189 mg) in tetrahydrofuran (10 ml)
was slowly added to a soiution of -4~ (2-aminobenzovlamino)~3-
nethoxy-N-methyl-N-{2~[5- (4-methylpiperazin-1-
yl)carbonylpent~-l-yloxy]~4-methylphenylbenzamide (560 mg) in
tetrahydrofuran (10 ml) followed by the portionwise addition
of sodium borohydride {59.8 mg) at 0°C. The mixture was
diluted with 1,4~dioxane (5 ml} and stirred for an additional
1.5 hours at ambient temperature. The mixture was quenched
with water (0.5 ml) and concentrated. The residue was
partitioned with ethyl acetate and saturated aqueous sodium
hydrogen carbonate. The organic extract was washed with
brine and dried over sodium sulfate, concentrated, and
purified by silica gel column chromatography (Si0,, 30 g, 3%
methanol in chloroform) to give 3-methoxy-4-{2-[3- |
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(phthalimido) prop-i-yl]amino}benzoylamino~N~-methyl-N-[2-[5~

{4-methylpiperazin-l-yl)carbonylpent-l-yloxy]phenyl)benzamnide

{200 mg). _

NMR (CDCly, &) : 1.44-1.62 (2H, m), 1.63-1.93 (4H, m),

1.97-2.12 (2H, m), 2.21-2.46 (12H, m), 3.17-3.38
(5H, m), 3.42-3.56 (2H, m), 3.57-3.69 (2H, m),
3.70-4.04 (74, m), 6.51-6.73 (4H, n), 6.78-6.96
(2H, m), 7.00 (1H, s}, 7.20-7.35 (1H, m), 7.40 (1H,
d, J=8Hz), 7.53-7.67 (3H, m), 7.72-7.86 (2H, m),
8.13 (1H, d, J=8Hz), 8.34 (1K, s)

Example 41
A solution of 4-(2-nitrobenzoyl)émino-N>[2-(5— .
ethoxycarbonylpeﬁt-l-yloxy)-4-methy1phenyl]-thethylbenzamide
(800 mg), 20% palladium hydroxide (200 mg) in ethanol (20 ml)
was stirred under atmospheric pressure of hydrogen at émbient
temperature. After 2 hours, the reaction mixture was
filtered through a bed of Celite, and the solvent was removed
by rotary evaporation and the crude product was purified by
silica gel column chromatography (Si0, 30 g, ethyl
acetate/hexane = 3/1) to give 4-{2-aminobenzoyl)amino-N-
methyl-N-[2-~(5-ethoxycarbonylpent-l-yloxy)-4-methylphenyl}-
benzamide (700 mg). . '
NMR (CDCl,, &) : 1.25 (3H, t, J=7Hz), 1.41-1.57 (2H,
m), 1.63-1.87 (4H, m), 2.27 (3H, s), 2.33 (2H, t,
J=7Hz), 3.32 (3H, s), 3.78-4.00 (2H, m), 4.12 (2H,
¢, J=7Hz}, 5.38-5.56 (2H, m), 6.55~-6.64 (2H, m),
6.64-6.76 (24, m), 6.87 (1H, d, J=9Hz), 7.22 (1H,
d, J=9Hz), 7.28-7.50 (5H, m), 7.79 (1lH, br s}

Example 42

The following compound was obtained according to a
similar manner to that of Preparation &.

4- (2-Amincbenzenesul fonyl) amino-3-methoxy~N-methyl-N-{4-
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methyl-Z-[S-(4—methylpiperazin—1-yl)carbonylpent-l»
yloxylphenyllbenzamide

NMR (CDCly, d) 1.45-1.54 (2H, m), 1.65~-1.82 (4H, m),

2.30 (3H, s), 2.33 (3H, s), 2.35-2.43 (6H, m), 3.29
(3H, s), 3.46-3.51 (SH, m), 3.60-3.65 (4H, m),

4.84-4.89 (2H, m), 6.56-6.8%9 (6H, m), 7.28-7.48
(4H, m)

ESI-MASS (m/z) : 638 (M+H)

Example 43

A soluticn of 4-~[2-(acetyloxy)benzoyllamino-3-methoxy-N-

methyl=N-[2-[5~(4-dimethylaminopiperidin~-1-yl)carbonylpent-1-
yloxyl-4-methylphenyllbenzamide (400 mg) in methanol (10 ml)
was treated with 1IN sodium hydroxide solution (3 ml) at

ambient temperature. After 6 hours, the reaction mixture was

concentrated in vacuo and extracted with the mixture of
dichloromethane and diluted hydrochloric acid. The organic
phase was washed with brine and dried over sodium sulfate.
The crude product was purified by silica gel column
chromatograpny (5i0, 30 g, 5% methanol in chloroform) to give
4-[2~ (hydroxy)benzoyl] amino-3-methoxy-N-methyl-N-{2-(5- (4~
dimethylaminopiperidin-1-yl)carbonylpent-l-~yloxy]-4-
methylphenyl)benzamide {290 ng).

NMR (CDClj, &) : 1.27-2.00 (10H, m), 2.21-2.46 (12H,

m), 2.56 (1#, m), 3.00 (iH, m), 3.33 (3H,. s), 3.80
(38, s), 3.82-4.05 (4H, m), 4.63 (1H, m), 6.55-6.68

‘ZH' m)’ 6.82-7-09 (SH' m)' 7-42 (IH’ m)’ 7.55 (lH'
m), 8.20 (1H, m) -

Zxample 44
The following compounds were obtained -according to a
similar manner to that of Example 43.

1) 4~ (2-Hydroxybenzoyl)amino-N-methyl-N-[2-(5- ‘
ethoxycarbonylpent-l-yloxy)-4-methylphenyl]benzamide
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NMR (CDCly, &) : 1.26 (3H, t, J=7Hz), 1.42-1.58 (2X,
m), 1.61-1.90 (4H, m), 2.28 (3H, s), 2.33 (2H, t,
J=7Hz), 3.32 (3H, s), 3.80 (3H, s), 3.81-4.02 (2H,
m), 4.12 (2H, q, J=THz), 6.53-6.67 (2H, m), 6.80-
6.98 (3%, m), 7.01 (1H, d, J=8Hz), 7.07 (1H, s),
7.42 (1H, dd, J=8, 8Hz), 7.49 (1H, d, J=8Hz), 8.18
(18, d, J=8Hz), B8.72 (1H, s)

4~ (2-Hydrcxybenzoyl) amino-3-methoxy-N-methyl-N- (2~

methylphenyl)benzamide

NMR (CDCl,, 8) + 2.21 (3H, s), 3.40 (3H, s), 3.78 (3H,
s), 6.82-7.23 (9K, m), 7.37-7.53 (2H, m), 8.18 (1H,
d, J=8Hz), B.69 (1K, br s) '

4~ (2-Hydroxybenzoyl) amino-3-methoxy-N-methyl~N-[4~-

methyl-2-[5-(4-methylpiperazin~1-yl)carbonylpent-1-~

yloxylphenyllbenzamide

NMR (CDCl3, &) : 1.42-1.59 (2H, m), 1.60-1.89 (4H, m),
2.20-2.46 (12H, m}), 3.32 (3H, s), 3.42-3.53 (2H,
m), 3.57-3.69 (2H, m), 3.71-4.02 (6H, m), 6.51-6.68
(25, &), €.79-7.08 (5H, m), 7.40 (lH, m), 7.51 (1H,
d, J=BH2), £.18 (lH, d, J=8Hz), 8.86 (1H, br s)

4~ (2-Hydroxybenzoyl) amino-3-methoxy-N- (2-benzyloxy-4-
methylphenyl)-N-methylbenzamide

‘'NMR (CDCls;, &) : 2.30 (3H, s), 3.38 (3H, s), 3.63 (3H,

s), 4.89 (1¥, d, J=13Hz), 5.08 (1R, d, J=13Hz),
€.62-6.68 (2H, m), 6.82-7.00 (6H, m), 7.28-7.42
{SH, m), 7.47 (1H, ¢, J=8Hz), 8.13 (1H, d, J=8Hz),
8.79 (1K, s)

4- (2-Hydroxybenzoyl) amino-3-methoxy-N=- {2~ [4~ (2~oxazolin-

2-yl)phenylmethyljoxy-4-methylphenyl]-N-methylbenzamide

NMR (CDCly, &) : 2.28 (3H, s), 3.40 (3H, s), 3.67 (3H,
s), 4.06 (2H, t, J=10Hz), 4.41 (2H, t, J=10Hz),
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4.92 (1H, 4, J=12Hz), 5.10 (1H, d, J=12Hz), 6.60
(1H, s), 6.71 (1H, d, J=8BHz), 6.87-7.08 (5H, m),
7.28 (1H, d, J=BHz), 7.42 (lH, dd, J=2, 8Hz), 7.52
(1H, d, J=8Hz), 8.16 (1H, 4, J=8Hz), 8.82 (lH, s)

6) 4-(2~-Hydroxybenzoyl)amino-3-methyl-N-methyl-N-{2~-(5-(4-

methylpiperazin-1-yl)carbonylpent-1-yloxy]-4-

methylphenyl]benzamide '

NMR (CDCly, 8) : 1.48 (2H, br), 1.60-1.81 (4H, m},
2.19 (3H, s), 2.28 (3H, s), 2.30-2.35 (3H, m), 2.38
(3H, s), 2.50 (4H, br), 3.30 (3H, s), 3.52 (2H,
kr), 3.69 (2H, br), 3.83 (1lH, br), 3.92 (1H, br),
6.62 (2H, s}, 6.89-6.93 (2H, m), 7.02-7.10 (2H, m),

7.35 (1H, s), 7.40-7.47 (1H, m), 7.63-7.70 (2H, m),
8.52 (1H, br)

Example 45

A solution of 4-{2-[3-(tert-butoxycarbonyl)aminoprop-1-~
ylloxybenzoyl]amino~N-methyl-N-(4~-methyl-2~{5-(4-
methylpiperazin-1-yl)carbonylpent-1-yljoxylphenylbenzamide
(542 mg) in 90% trifluoroacetic acid (10 ml) was stirred at
gmbient temperature for 3 hours and the solvent was
evaporated in vacuo. The residue was stirred with_chldroform
(20 nl) and saturateéd aqueous sodium hydrogen carbonate (10
ml) and the organic phase was separated. The solution was
washed with brine and dried over magnesium sulfate. The
solvent was evaporated in vacuo to give 4~{2-(3-aminoprop-1i-
yl)oxybenzoyl}larino~-N-methyl-N-[4-methyl-2-[5- (4~
methylpiperazin-1-yl)carbonylpent-1-yl]oxylphenylberzamide
(465 mg) . '

NMR (CDCl3, &) : 1.47-1.59 (2H, m}, 1.67-2.00 (6H, m),
2.06~2.66 (2H, m), 2.35 (3H, s}, 2.39 (3H, s},
2.32-2.41 (4H, m), 2.96 (2¢, t, J=7.5Hz), 3.31 (3H,
s), 3.45-3.50 (2H, m), 3.58-3.65 (2H, m), 3.89-~-3.99
(2, m), 4.29 (2H, d, J=7.5Hz), 6.54~6.62 (2H, m),
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6.85 (1H, d, J=7Hz), 7.01 (1H, d, J=7Hz), 7.10 (1H,
t' J=7HZ), 7.32 (ZH, d, J=SHZ), 7.43"’7.50 (3H' m),
8.20 (1H, d, J=7Hz)
5 Example 46
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The following compounds were obtained according to &

similar manner to that of Example 45.

J=b
ol

2)

3)

4-[2-{ (3-Aminoprop-l~yl)oxylbenzoyl]amino-3-methoxy-N-

methyl-N-[4-methyl-2-[5-(4-methylpiperaiin-l—

vl)carbonylpent-l-yloxylphenyl]benzamide

NMR (CDCls, &) : 1.40-1.92 (6K, m), 1.98-2.12 (2H, m),
2.19-2.44 (12H, m), 2.20 {2H, t, J=7Hz), 3.32 (3H,
s), 3.40-3.53 (2H, m), 3.56~3.68 (2d4, m), 3.78 (3H,
s), 3.80-4.02 (2H, m), 4.28 (2H, t, J=7Hz), 6.51-
6.67 (2H, m), 6.78-6.95 (2H, m), 6.87-7.16 (3H, m),
7.44 (1H, m), 8.21 (1H, d, J=8Hz), 8.40 (1H, 4,
J=8Hz)

4-{2-[ (3-Aminoprop-l1-~yl)oxylbenzoyl]amino-3-methoxy-N-
methyl-N-{2-[5- (4-dimethylaminopiperidin-1-
yl)carbonylpent-1l~-yloxy]~-4-methylphenyl}benzamride
NMR (CDClgy, &) : 1.26-1.82 (12H#, m), 1.98-2.12 {2H,
m), 2.27 (9H, s), 2.29-2.42 (3H, m), 2.56 (1K, m),
2.8% (2H, t, J=7Hz), 3.00 (1H, m), 3.32 (3H, s),
'3.78 (3K, s), 3.82-4.02 (3H, m), 4.27 (2H, t,
J=7Hz); 4.61 (lH, m), 6.52-6.67 (2H, m), 6.79-6.9%6
(2, m), 6.97-7.12 (3K, m), 7.43 (1H, m), 8.21 (1H,
d, J=8Hz), 8.41 (1H, d, J=8Hz)

4-[2- (3-Aminoprop~1-yl)oxybenzoyl}]amino-3-methoxy-N-

methyl~N-{4-methyl-2~(5~-(4-methylpiperidin-1-

vl}carbonylpent-1-ylloxylphenylbenzamide

NMR {CDCl3, &) : 0.95 (3H, d, J=7.5Hz), 1.00-1.14 (2H,
m), 1.46-1.90 (84, nm), 2.01-2.12 (2H, m), 2.26 (3H,
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s), 2.34 (2H, t, J=7.5Hz), 2.52 (1H, m), 2.85-3.03
{3#, m), 3.31 {(3H, s), 3.79 (3H, s), 3.79-4.00 (4H,
m), 4.32 (2H, t, J=7.5Hz), 4.55 (14, m), 6.58 (1E,
d, J=THz), 6.62 (1H, s), 6.84 (1H, 4, J=7Hz), 6.90
(1H, 4, J=7Hz), 7.00-7.11 (3H, m), 7.42 (1H, t,
J=7Hz), 8.21 (1H, d, J=7Hz), B8.40 {1H, d, J=7Hz)

4-[2-(3-Aminoprop-1-yl) oxybenzoyl]amino-3-methoxy-N-[2-

[5-[(25)-carbamoylpyrrolidin-1~yljcarbonylpent-i~yl)oxy-

4-methyl]lphenyl-N-methylbenzamide

NMR (CDCl3, &) : 1.48-2.20 (12H, m), 2.28 (3H, s),
2.32-2.40 (2%, m), 2.88-3.00 (2H, m), 3.31 (3H, s),
3.33-3.61 {(2H, m), 3.80 (3H, s), 3.82-3.99 (2H, m),
4.29 {24, t, J=7Hz), 4.54 (1H, m), 6.52-6.63 (2H,
m), 6.81-7.10 (5H, m), 7.43 (1H, t, J=THz}, 8.14
(1H, d, J=7THz), 8.38 (1H, d, J=7Hz) '

4-[2~(3-Aminoprop-1~yl) oxybenzoyl]amino~3-methoxy-N-[2-

{4-aminobut-1-yl) oxy-4-methyl]phenyl~N-methylbenzamide

NMR (CDCls, &) : 1.63-1.94 (4H, m), 1.99-2.18 (2H, m),
2.23 (3H, s), 2.62-3.07 (2K, m), 3.29 (3H, s),.
3,29-3.51 (2H, m), 3.75-4.00 (2H, m), 3.76 (3H, s),
4.21 (2H, t, J=7.5Hz), 6.56-6.85 (4H, m), 7.28~7.62
(2H, m), 8.13 (1H, d, J=7Hz), 8.40 (1H, d, J=7Hz)

4~12~ (3-Aminoprop-1-yl) oxybenzoyl]amino-3-methoxy-N-[2-

(4-acetylaminobut-1-yl)oxy-4-methyl]lphenyl-N-

methylbenzamide

NMR (CDCly, 8) : 1.60-1.86 (4H, m), 2.00 (3H, s),
2.08-2.20 (2H, m), 2.27 (3H, s), 2.93-3.03 (2H, m),
3.30 (3H, s}, 3.30-3.50 (2H, m), 3.77 (3H, s),
3.83-3.98 (2H, m), 4.26 (2H, t, J=7.5Hz), 6.53-6.65
(2H, m), 6.86-7.12 (SH, m), 7.42 (1H, t, J=THz),
8.12 (1iE, d, J=7Hz), 8.37 (1H, d, c=THz2)
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7) 3-Methoxy-4-([2-(piperidin-4-yl)oxybenzoyl]amino~N-(2-
' hydroxy-4-methyl)phenyl-N-methylbenzamide
NMR (DMSO-dg, 8) : 1.50-1.62 (2H, m), 1.94-2.05 (2H,
m), 2.14 (3H, s}, 2.57 (2H, t, J=7.5Hz), 2.91-3.00
5 (2H, m), 3.16 (3H, s), 3.75 (3H, s), 4.73 (1, m),
€.48 (1H, d, J=7Hz), €.64 (1H, s), 7.87 (iH, d,
J=7Hz), 7.92 (14, 4, J=7Ez), 7.01 (1K, s), 7.09
{1H, t, J=7Hz), 7.32 (1K, &, J=7Hz), 7.52 (1H, t,
J=7Hz), 8.02 (1H, &, J=7Hz), 8.27 (1H, d, J=7Hz)

10
8) 3-Methoxy-4-[2-(piperidin-4-yl)oxybenzoyl]amino-N-
methyl-N-[4-methyl-2-[5~ (4-methylpiperazin-1-
y1l)carbonylpent-1-yl]oxy)phenylbenzamide
NMR (CDCly, &) : 1.46~1.88 (8H, m), 2.07-2.1% (2H, m),
15 2.26 (3K, s), 2.29 {3H, s), 2.32-2.41 (6H, m), 2.72

" {2H, t, J=7.5Hz), 3.10-3.20 (2H, m), 3.32 (3H, s),
3.45-3.50 (24, m), 3.60-3.66 (2H, m), 3.80 (3H, s),
3.83-4.00 (2H, m), 4.57 (1H, m), 6.58 (1lH, d,
J=7Hz), 6.62 (1H, s), 6.82-6.891 (2H, m), 6.98-7.11
20 (3, m), 7.43 (1K, t, J=7Hz), 8.20 {1lE, d, J=THz),
8.40 (1H, d, J=7Hz)

8) 4-({2-(3-Amino-l-methylprop-1-yl)oxybenzoyl]amino-3-
methoxy-N-methyl-N-{4-methyl-2-[5-{4-methylpiperazin-1-
25 yl)carbonylpent-l1-ylloxy]lphenylbenzamide
NMR (CDCly, &) : 1.42 (3H, d, J=7.5Hz), 1.46-1.89 (6H,
m), 1.98-2.11 (2H, m), 2.28 (3H, s), 2.30 (3H, s),
2.31-2.42 (64, my, 2.85 (2K, t, J=7.5Hz), 3.33 (3H,
s), 3.45~3.50 (2H, m}, 3.58-3.66 (2H, m), 3.80 (3H,
30 s), 3.84-4.01 (2K, m), 4.80 (1H, m), 6.59 (1H, d,
J=7Hz), 6.63 (1H, s), 6.82-6.92 (2H, m), 7.01-7.10
(34, m), 7.44 (1H, t, J=7Hz), 8.22 (1H, d, J=THz),
8.40 (1H, d, J=7Hz)

35 10) 4-[2-(3-Aminoprop-1-yl)oxybenzoyl}amino-3-methoxy-N-
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methyl-N-[2~ (5~aminocarbonylpent-1-yl) oxy-4-
methylphenyl]benzamide
NMR (CDCly, 3) :

il

-
.

1.40-1.59 (2K, m), 1.61-1.90 (48, m),
2.11-2.30 (4H, m), 2.35 (3H, s), 3.00 (2H, t,
J=6Hz), 3.11 (2H, br), 3.29 (3%, s), 3.75 (3H, s),
3.76-4.02 (2H, m), 4.23 (24, t, J=SHz), 6.00 (1H,
br), 6.50 (1H, br), 6.55-6.71 (2H, m), 6.87-7.12
(5H, m), 7.42 (1E, dd, J=2, 7Hz), 8.10 (1H, d,
J=9Hz), 8.36 (1H, 4, J=8Kz)

4-[2- (3~Aminoprop-1-yl}oxybenzoyl)amino-3-methoxy~N-
methyl-N-{2~[5- (morpholin-4-yl)carbonylpent-1-yl}oxy-4-
methylphenyllbenzanmide

MMR (CDClg, ©) 1.48-1.90 (6H, m), 2.11 (2H, t,

J=5Hz), 2.26 (3H, s), 2.21-2.52 (6H, m), 2.79-2.90
(34, m), 2.96 (2H, t, J=5Hz), 3.31 (3H, s), 3.40-
3.49 (2H, m), 3.52-3.62 (2H, m), 3.80 (3H, s),
3.83-4.04 (2H, m), 4.29 (2H, t, J=5Hz), 6.57-6.68
(2H, m), 6.81-7.12 (6H, m), 7.41-7.50 (1H, m), 8.17
(1H, &, J=8Hz), 8.39 (lH, d, J=8Hz)

12) 4-[2-(3-Aminoprop-1-yl)oxybenzoyll]lamino~3-methoxy-N-

methyl~-N-[2~[5~(4-oxopiperidin~1-yl)carbonylpent-i-
yl)oxy)l~4-methylphenyl]lbenzamide

NMR (CDCI3: 6) 1.45-2.05 (8H' m)r 2.11 (2H, t,

J=SHz), 2.28 (3H, s), 2.41-2.52 (2H, m), 2.96 (2H,

t, J=5Hz), 3.31 (34, s), 3.70~-4.61 (8H, m), 6.52-
7.55 (8H, m), 8.02-8.46 (3H, m}

4-[2- (3~-Aminoprop-1-yl)oxybenzoyl}amino~3-methoxy-N-(2-
methoxy-4-wethylphenyl)-N-methylbenzamide

NMR (DMSO-dG' 5) 4 1.90-1.98 (ZH) I!\), 2.25 (3H’ S),
2.71

(28, t, J=6Hz), 3.19 (3H, s), 3.73 (3H, s),

4.32 (2H, t, J=5Hz2), 6.67 (1B, d, J=8Hz), 6.80-6.96

(2H, m), 7.26 (iH, d, J=8Hz), 7.55 (1H, dd, J=2,8Hz),

B3
=
2
L
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8.03 (1H, d, J=8Hz), 8.29 (1H, d, J=8Hz)

14) 4-[2-(3-Aminoprop-~1-yl)oxybenzoyl)amino-3-methoxy-N-{[2-
[4-(thiazol-2-~yl)phenylmethyl}oxy-4-methylphenyl]-N-
methylbenzamide '

NMR (CDCls, &) : 2.02-2.10 (2H, m), 2.29 (3H, s), 2.83
(24, t, J=5Hz), 3.40 (3H, s), 3.64 (3H, s), 4.25
(2H, t, J=5Hz), 4.%0 (1H, d, J=11Hz), 5.09 (1H, d,
J=11Hz), 6.62-6.71 (2H, m), 6.88 (lH, d, J=8Hz),
6.98-7.10 (5H, m), 7.24-7.48 (4H, m), 7.81 (1H, d,
=3Hz), 7.95 {(1H, d, J=BHz), 8.20 (1H, d, J=8Hz),
8.37 (1H, d, J=8Hz)

15) 4-{2-({3-Aminoprop-1l-yl)oxybenzoyl)]amino-3-methoxy-N-[2~
[4- (oxazol-2-yl)phenylmethyl]oxy~-4-methylphenyl]-N-
methylbenzamide
NMR (CDCly, &) : 2.00-2.11 (2H, m), 2.29 (3H, s), 2.89

(24, t, J=5Hz), 3.40 (3H, s), 3.66 (3H, s), 4.91
(1B, d, J=12Hz), 5.10 (1K, d, J=12Hz), 6.64 (1H,
s), 6.70 (1H, d, J=8Hz), 6.87 (1H, d, J=8Hz), 7.00-
7.12 (48, m), 7.21 (1H, s), 7.25-7.49 (4H, m), 7.65
(1H, s), 8.04 (1H, d, J=8Hz), 8.23 (1H, d, J=8Hz),
8.37 (1H, d, J=8Hz)

16} 4-[2-(3-Aminoprop-1-yl)oxybenzoyl]amino-3-methoxy-N-{[2-
f{4-(2-oxazolin-2-yl)phenylmethyl]oxymethylphenyl]-N-
methylbenzamide
NMR (CDCly, &) : 2.02-2.11 (2H, m}), 2.28 (3H, s}, 2.90

(2H, t, J=5Hz), 3.39 (3H, s), 3.87 (3H, s), 4.05
(2H, t, J=9Hz), 4.29 (2H, t, J=5Hz), 4.41 (2H, t,
J=5Hz), 4.89 (1H, d, J=12Hz), 5.09 (1H, 4, J=12Hz),
6.63 (1H, s), 6.70 (1H, d, J=8Hz), 6.84 (1H, 4,
J=8Hz), 7.00-7.12 (4H, m), 7.37 (2H, d, J=BHz),
7.41 (1H, d, J=BHz), 7.83 (2H, d, J=5Hz), B.20 (1H,
d, J=8Hz), 8.36 (1H, d, J=BHz) '



WO 96/41795 PCT/IP96/01533

10

15

20

25

30

35

- 202 -

17) 4-{2-{3-Aminoprop-1-yl)oxybenzoyl]amino-3-methoxy-N=-[2-
[4- (pyrimidin-2-yl)phenylmethyl)oxy~-4-methylphenyl]~N-
methylbenzamide
NMR (CDCls, &) : 2.05-2.14 (2H, m), 2.27 (3H, s), 2.89

(2H, t©, J=SHz), 3.38 (3H, s), 3.64 (3H, s), 4.24
(2H, t, J=5Hz), 4.94 (1H, 4, J=13Hz), 5.12 (1lH, 4,
J=13Hz), 6.65-6.72 (2H, m), 6.85 (1H, d, J=8Hz),
6.97-7.18 (SH,_m), 7.39-7.46 (3H, m), 8.13 (1H, d,
J=8Hz}, 8.35 (1H, d, J=8Hz), 8.41 (2H, d, J=8Hz),
8.24 (2H, d, J=3Hz2)

18) 4-[2-(3-Arminoprop-1l-yl)oxybenzoyl)amino~3-methoxy-N-{[2~-
{4-cyanophenylmethyl)oxy~-4-methylphenyl] -N-
methylbenzamide
MMR (CDCly, &) : 2.09-2.20 (2§, m), 2.28 (3K, s), 2.97

(24, t©, J=5Hz), 3.35 (3H, s}, 3.65 (3H, s), 4.24
(2R, br), 4.88 {(1H, 4, J=12Hz), 5.06 (lE, d,
J=12Hz), 6.57 (1H, s), 6.67-6.80 (2K, m), 6.95-7.08
(S#, =), 7.35-7.45 (34, m), 7.62 (2K, d, J=8BHz),
8.11 (1K, d, J=BHz), 8.30 (1K, d, J=8BHz)

18) 4-{2-{3-Axinoprop-l-yl)oxybenzoyl)amino-3-methoxy-N-
methyl-N-{2-{5-(2-dimethylaminoeth-1-yl)oxycarbonyl-
pent-l-yl]oxy-4-methylphenyllbenzamide
NMR (CDC1l4, &) : 1.47-1.60 (2H, m), 1.67-1.88 (4H, m),
2.05~2.14 (2H, m), 2.27 (9B, s), 2.38 (2H, t,
J=6¥z), 2.58 (2K, t, J=5Hz), 2.92 (2H, t, J=5Hz),
3.33 (3, s), 3.80 (3H, s), 3.86~4.00 (28, m), 4.1°
(24, t, J=5KHz), 4.30 (2H, t, J=5H2), 6.57-6.67 (2H,
r), 6.87 (1H, dd, J=2, 8Kz), 7.00-7.11 (4H, m),
7.44 (1H, dd, J=2, 8Hz), 8.20 (1H, d, J=8Hz), 8.38
{14, d, J=8Kz)

20) 4-[2-{3-Aminoprop-1—yloxy)benzoyl];mino-S-methoxy—N—(2-
hydroxy~4-methylphenyl)-N~-methylbenzamide
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NMR (DMSO-dg, &) : 1.92-2.03 (2H, m), 2.16 (3H, s),
2.75 (2H, t, J=SHz), 3.20 (3H, s), 3.75 (3H, s), 4.34
(2H, t, J=5Hz), 6.49 (1H, d, J=8Hz), 6.66 (1H, s),
6.87 (1H, d, J=8Hz), 6.92 (1E, d, J=8Hz), 7.12 (1H,

dd, J=7, 8Hz), 7.29 (1H, d, J=8Hz), 7.58 (1K, dd, J=2,
8Hz), 8.05 (1H, d, J=8Hz), 8.27 (1H, d, J=8Hz)

4-[2~ (3-Aminoprop-1-yl)oxybenzoyl]amino-3-methoxy-N~ (2~

[4- (1, S~dimethyl-3-cyanopyrrol-2-yl)phenylmethyl]oxy~4~

methylphenyl ] -N-methylbenzamide

NMR (CDCl3p &) : 2.00-2.11 (2B, m), 2.14 (3H, s), 2.21
(3H, s), 2.89 (2H, t, J=5Hz), 3.40 (3H, s), 3.45
{3H, s), 3.62 (3H, s), 4.27 (2H, t, J=5Hz), 4.89%
(1H, d, J=13Hz), 5.13 (1H, d, J=13Hz), 6.22 (1H,
s), 6.68-6.75 (2H, mn), 6.89 (1H, d, J=8Kz), 7.00~
7.12 (5H, m), 7.38-7.47 {(6H, m), 8.12 (1lE, d,
J=BHz), 8.38 (1H, d, J=BHz)

4~-[2- (3~-Aminoprop-1-yloxy)benzoyl] amino-3-methoxy~N-[2-

[4- (N,N-dimethylureido)but~1-yl}oxy-4-methylphenyl]-N-

methylbenzamide

NMR (CDCij, &) : 1.62-1.88 (4H, m), 1.90-2.15 (2H, m),
2.27 (3B, s), 2.86-2.94 (2H, m), 2.90 (64, s),
3.22-3.35 {2H, m), 3.31 (3H, s), 3.77 (3K, s),
3.75-3.98 (2H, m), 4.27 (2H, t, J=5Hz), 6.57-6.70
(2H, m), 6.88-7.11 (6H, m), 7.42 (1H, d&d, J=2,
8Hz), 8.19 (1H, d, J=8Hz), 8.38 (lH, d, J=8Hz)

4-{2- (3-Aninoprop-1-vl)oxybenzoyl]lamino-3-methoxy-N-[2~

[3- (4-methylpiperazin-1l-yl) carbonylpyrid~6-yllmethoxy-4-

methylphenyl]-N-methylbenzamide ' ‘

NMR (CDClg, d) : 2.09-2.20 (2K, m), 2.28 (3H, s), 2.31
(3H, s), 2.34~-2.52 (4H, m), 2.96 (2H, t, J=5Hz),
3.40 (3H, s), 3.42-3.50 (2H, m), 3.69 (3H, s),
3.70-3.84 (2H, m), 4.29 (24, t, J=5Hz), 4.88 (1lH,
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d, J=13Hz), 5.18 (1H, d, J=13Hz), 6.62 (1H, s),
6.72 (1H, d, J=8Hz), 6.98-7.11 (5H, m), 7.26-7.34
(lH, m), 7.45 (1H, d4, J=2, 8KHz), 7.73 (1lE, 4,

J=8Hz’; 8.16 (1!‘1, d' J'-"BHZ)' 8.36 (lH' dp JSSHZ)'
8.63 (1H, s)

4-{2-(3-Aninoprop~1l-yl)oxybenzoyl]anino-3-methoxy-N-{2-

[4- (3-dimethylaminoprop-i-yloxycarbonyl)aminobut-1-~

ylloxy~-4-methylphenyl]-N-methylbenzamide

NMR (CDCly, &)
2.27 (6H, s),
. J=5Hz),

1.62-1.87 (6%, m), 2.02-2.11 (2H, m),
2.41 (2H, t, J=5Hz), 2.91 (2H, t,
3.22 (24, ¢, J=5Hz), 3.30 (3H, s), 3.78
(3#, s), 3.84-3.95 (2, m), 4.08 (2H, t, J=5Hz),
4.27 (2H, t, J=5Hz), 6.60-6.66 (2H, m),

6.90 (1H,
d, J=BHz),

6.99-7.10 {(3H, m), 7.44 (1H, dd, J=2,
8Hz), 8.18 (1H, d, J=8Hz), 8.38 (1H, d, J=BHz)

4-[2-{3-Aminoprop-1-yl)oxvbenzoyijanino-3-methoxy-N-

methyl-N=-[{2-[5~ (4-methylhomopiperazin-l-yl)carbenylpent-

1~ylloxy-4-methylphenyl]lbenzamide

1.50-2.18 (8E, m), 2.30 (3H, s), 2.32
(2H, t.

J=5Hz), 2.33 (34, s), 2.53-2.70 (4H, m),
2.93 (2H, t, J=5Hz), 3.35 (3%, s}, 3.52-3.72 (4H,
m), 3.80 {(3H, s),

3.82-4.09 (2H, m), 4.31 (2H, t,
J=5Hz),

6.55-6.70 (2H, m), €.82-7.18 (6H, m), 7.42-

7.53 (1H, m), 8.20 (iH, &, J=8Hz), 8.41 (1K, 4,
J=8Hz)

4-[2-(3-Aninoprop~1-yl}oxybenzoyl]amino-3-methoxy-N-
methyl-N-{2-[5~(2-dimethylaminocethyl) aminocarbonylpent-
l-ylloxy-d4~-methvliphenyllbenzamide

NMR (CDC13, 5) : 1.45“1.60 (ZH' m)' 1-66“2-15 (BH’ m)'

2.22 (6H, s), 2.26 (3H, s), 2.41 (2H, t, J=5Hz),
3.22-3.39 (2H, m), 3.31 (3H, s), 3.70-4.00 (2H, m),
~3.78 (3H, s), 4.28 {(2H, t, J=5Hz), 6.37 (1K, brj,
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6.59 (24, br), 6.81-7.13 (6H, m), 7.42 (1lH, dd,
J=2, BHz), 8.18 (1K, d, J=8Hz), 8.36 (1H, d, J=8Hz)

27) 4-[2-(3-Aminoprop-1-yl)oxybenzoyllamino-3-methoxy-N‘
methyl-N~[2~[5- [N~ (2-dimethylaminoethyl)~N-methylamino-
carbonyl]pent-l-yl]loxy-4-methylphenyl]benzamide )
NMR (CDClz, &) : 1.40 (9E, s), 1.44-2.21 (8H, m), 2.25

(3H, s}, 2.27 (64, s), 2.29-2.50 (4H, m), 2.91 (1E,
s), 3.00 (2H, s), 3.26~3.51 (4H, m), 3.31 (3H, s),
3.77 (3H, br s), 3.81-4.02 (2H, m), 4.22 (2H, t,
J=5Hz2), 4.88 (1H, br), 6.52-6.68 (2H, br}), €.79-
7.11 (5H, m), 7.43-7.50 (1H, m), 8.20 (1H, d,
J=BHz), 8.39 (1H, d, J=BHz)

28) 4-[2-(3-Aminoprop-1-yl)oxybenzoyl}amino-3-methoxy-N~
methyl-N~[2-[5-[N- (3-dimethylaminoprop~1-
yYl)carbamoylipent-1-yl]oxy-4-methylpehenyljbenzamide
NMR (CDCly, &) : 1.46-1.60 (2H, m), 1.63-1.99 (8H, m),

2.03-2.14 (2H, m), 2.21 (2H, t, J=5Hz), 2.24 (6H,
s), 2.29 (3H, s), 2.3% (2H, t, J=5Kz), 2.%0 (2H, t,
J=6Hz), 3.25-3.37 (2K, m), 3.32 (3H, s), 3.79 (3EH,
s), 3.81-4.01 (2K, m), 4.30 (2H, t, J=5Hz), 6.61
(2H, br), 6.85-7.14 (6H, m), 7.39-7.50 (1H, m),
8.20 (1H, d, J=8Hz), 8.40 (1H, br)

2%} 4-[2-(3-Aminoprop-1-yl)oxybenzoyl]amino-3-methoxy-N-
methyl—N-fZ-[S-[N—(3-dimethylaminoprop-1-y1)-N-
methylcarbamoyl]pent-1-yvl}loxy-4-methylphenyl]benzamide
NMR (CDCls, &) : 1.52-1.94 (6K, m), 2.05-2.14 (2H, m),

2.20 (34, s), 2.21 (3K, 's), 2.26 {(3H, s), 2.20-2.45
(6H, s), 2.90 (2K, t, J=5Hz2), 2.91 and 2.99 (total
34, s, rotamer), 3.32 (3H, s), 3.40 (2H, t, J=5Hz),
3.80 (3H, s), 4.31 (2H, &, J=5Hz), 6€.55-6.67 (2H,
m), 7.41-7.4% (2%, m), 8.21 (1iH, 4, J=8Hz), 8.42
(15, d, J=8Hz) :
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30) 4-[2-(3-Aminoprop-1l~yl)oxybenzoyllamino-3-methoxy~N-
methyl-N-[2~[5- (4~hydroxypiperidin-~i-yl)carbonylpent-1i-
yl]oxy-4—methylphenyl]benzamidé
NMR (CDClj, &) : 1.43-1.95 (6H, m), 2.03-2.51 (8H, m),

2.29 (3K, s), 2.94 (2H, t, J=SHz), 2.98-3.22 (4H,
m), 3.32 (3H, s), 3.46-3.58 (1K, m), 3.7% (3H, s),
3.80-4.26 (6H, m), 4.28 (2H, t, J=5Hz), 6.56-6.67
(2H, m), 6.81-7.13 (6H, m), 7.36 (1H, dd, J=8,
8Hz), 8.10-8.20 (1K, m), 8.33-8.49 (1H, m)

31) 4-[2-(3-Aninoprop-1l-yl)oxybenzoyl]amino-3-methoxy~N-
methyl-N-[2-[5- (4~aminopiperidin-1~yl)carbonylpent-1-
ylloxy-4-methylphenyllbenzamide
NMR (CDClg, &) : 1.51-2.03 (6H, m), 2.09-2.19 (2H, mn),

2.27 (38, s), 2.29-2.42 (4H, m), 2.59-2.71 (2H, m),
| 2.94 (2H, t, J=5Hz), 2.96-3.11 (3H, m), 3.33 (3H,

s), 3.78 (3H, s), 3.85-4.02 (2H, m), 4.22 (2H, t,

J=5Hz), 6.55-6.67 (2H, m), .6.81-7.12 (6H, m), 7.44

(1H, dd, J=8, 8Hz), 8.19 (1H, d, J=8Hz), 8.40 (1H,
20 d, J=8Hz)

32) 4-{2-(3-Aminoprop-1-yl)oxybenzoyl]amino~3~methoxy-N-
methyl=N~[2~{5-(4~-methylpiperazin-1-yl)-
aminocarbonylpent-l-ylloxy-4-methylphenyl]lbenzanide

25 NMR (CDClz, &) : 1.46-1.89 (6H, m), 1.93-2.05 (4H, m),

2.25 (6H, s), 2.49 (2H, t, J=5Hz), 2.52-2.62 (2H,

m), 2.79-2.89 (24, m), 2.92 (2H, t, J=5Hz), 3.3l

(34, s), 3.79 (34, s), 3.80-4.01 (2H, m), 4.28 (2H,

t, J=5Hz), 6.56-6.64 (2H, m), €6.80~7.12 (6H, m),

30 7.41-7.50 (1H, m), 8.18 (1H, d, J=8Hz), 8.40 (1H,
d, J=8Hz)

33) 4~[2~(3-Aminoprop-1l-yl)oxybenzoyl]amino-3-methoxy-N-
methyl-N-(2-([5-[bis (2-hydroxyethy-1-yl)-
35 aminocarbonylpent~l1-yl)oxy-4-methylphenyl]benzamide
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NMR (CDCly, &) : 1.54-1.91 (6H, m), 2.11-2.20 (2H, m),
2.26 (34, s), 2.38-2.59 (4H, m), 3.40-3.57 (4H, m),
3.61-3.97 (6H, m), 4.22 (2H, t, J=5Hz), 6.60-6.68
(2H, m),-6.88-7.16 (6H, m), 7.44-7.54 (1H, m), 8.12
{1H, d, J=8Hz), 8.41 (1lH, d, J=8Hz)

4-[2-{3~Arinoprop-1-yl)oxybenzoyl]amino-3~-methoxy-N-

methyi-N~-[(2~-[5-(2,2-dimethylhydrazino) carbonylpent-1-

vlloxy-4-methylphenyl]benzamide

NMR (CDClj, 6) : 1.47-1.91 (6H, m), 2.06-2.40 (4H, m},
2.28 (3H, s), 2.51 (3H, s), 2.57 (3H, s), 2.92 (2H,
t, J=5Hz), 3.32 (3H, s), 3.78 (3H, s}, 3.80-4.02
(2H, m), 4.28 (2H, t, J=5Hz), 6.55-6.68 (2H, m),
€.80-7.13 (5H, m), 7.46 (1H, dd, J=8Hz), B.19 (1H,
d, J=8Hz), 8.38 (1H, br)

4-[2- (3-Aninoprop-1-yl)oxybenzoyl]amino-3-methoxy-N-

methyl-N-[2-[5-{carbamoylmethylamino)carbonylpent-1-

vlloxy-4-methylphenyllbenzamide

NMR (CDCly, &) : 1.47-1.58 (2H, m), 1.68-1.85 (4H, m),
2.06-2.17 (2H, n), 2.27 (3H, s), 2.94 (2H, t,
J=5Hz), 3.31 (3H, s), 3.80 (3H, s), 3.81-4.00 (2H,
n), 3.89 (2H, 4, J=SHz), 4.28 (2H, t, J=S5Hz), 5.78
(1H, br), 6.60-6.74 (3H, m), 6.90-7.13 (6H, m),
7.41-7.49 (1H, m), 8.17 (1H, d, J=8Hz), 8.39 (1H,
d, J=BHz)

4-[2-(3-Aminoprop-1-yI)oxybenzoyl}amino-3-methoxy-N-

methyl-s-tz-ls—(2-carbamoylethylamino)carbonylpent-l-

vlloxy-4-methylphenyl]benzamide

NMR (CDCly, &) : 1.45-1.58 (2H, m}, 1.62-1.84 (4H, m),
2.14 (2H, t, J=5Hz), 2.22 (2H, t, J=5Hz), 2.29 (3H,
s), 2.40 (2H, t, J=5Hz), 2.98 (2H, br), 3.30 (3H,
s}, 3.40-3.55 (2H, m), 3.78 (3H, s), 3.80-4.01 (2H,
m), 4.27 (2K, t, J=5Hz), 6.58-6.79 (4H, m), 6.88-
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7.12 {6H, m), 7.41-7.4% (1H, m), 8.16 (1H, d,
J=8Hz), 8.39 (1H, d, J=7Hz)

4~[{2- (3-Aminoprop-1-yl)oxybenzoyl] amino-3-methoxy-N-

methyl—N-[Z-[Se(4-pyridylahinccarbonyl)pent—1~y1]oxy—4—

methylphenyl]lbenzamide

NMR (CDCls, ) : 1.52-1.89 (6K, m), 2.10-2.22 (2H, m),
2.26 (3H, s), 2.45 (2H, br), 2.95 (2H, t, J=5Hz),
3.32 (3K, s), 3.72 {3H, s), 3.82-4.00 (2H, m), 4.27
{2H, t, J=5Hz), 6.57-6.72 (2H, m), 6.30-7.15 (6H,
m), 7.46 (1H, dd, J=2, 8Hz), 7.56 (2H, br), 8.12
(1#, d, J=8Hz), 8.35-8.50 (3H, m), 5.46 (1H, br)

4-[2- (3-Aminoprop-1l~yl)oxybenzoyl)amino-3-methoxy-N-

methyl-N-{2-[5~ {4~ (diethylaminopiperidin-1-

yl)carbonylpent-1-yljoxy-4-methylphenyl]benzamide

NMR (CDClq, &) : 1.05 (6H, t, J=5Hz), 1.35-1.95 (10K,
m), 2.04-2.13 (24, m), 2.28 (3H, s), 2.36 (2H, t,
J=5Hz), 2.54 (4, q, J=5Hz)}, 2.56-2.80 {(2H, m},
2.91 (2H, t, J=5Hz), 2.93~3.07 {24, m}, 3.33 (3H,
s), 3.80 (3H, s), 3.82-4.03 (2H, m), 4.30 (2H, t,
J=5Hz), 6.56-6.68 (2H, m), 6.81-7.12 (6E, m), 7.42-

7.49 {1H, m), 8.22 (1H, d, J=7Hz), 8.41 (1H, d,
J=8Hz) '

4-[2-(3~-Aminoprop-l-yl)oxybenzoyl)amino-3-methoxy-N-

methyl-N-[2~[6~(4-methylpiperazin-1~yl)hex~1-yljoxy-4~-

methylphenyllbenzamide

NMR (CDClj, &) : 1.45-1.58 (2H, m), 1.62-1.84 (4H, m},
2.14 (2H, t, J=5Hz), 2.29 {3H, s),'2.40 {2H, t,
J=5Hz), 2.98 (2H, br), 3.30 (3H, s), 3.40-3.55 (2H,
nm), 3.78 (3H, s), 3.80-4.01 (2H, m), 4.27 (2H, t,
J=5Hz), 6.58-6.79 (4K, m), 7.41-7.49 (1H, m), 8.16
{1H, d, J=8Hz), 8.39 (1H, d, J=BHz)
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40) 4-[2-(3-Aminoprop-1l-yl)oxybenzoyl]amino-3-methoxy-N-[2-
[4-(2-pyridyl) phenylmethyl]oxy-4-methylphenyl}-N-
methylbenzamide
NMR (CDCl;, &) : 1.97-2.08 (2H, m), 2.26 (3%, s), 2.85

5 (24, t, J=5Hz), 3.40 (3H, s), 3.62 (3H, s), 4.26
(2H, t, J=5Hz), 4.96 (1H, d, J=12Hz), 5.14 (1H, 4,
J=12Hz), 6.54-6.62 (2H, m), 6.40 (1H, d, J=7Hz),
6€.98-7.14 (5H, m), 7.39 (1H, d, J=8Hz), 7.39-7.49
(1H, m), 7.70 (24, s), 7.98 (lH, d, J=8EHz), 8.22
(1B, d, J=8Hz), 8.39 (1H d, J=8Hz), 8.68 (1H, br)

41) 4-{2-(3-Aminoprop~l-yl)oxybenzoyl]amino-3-methoxy-N-[2-
[4-[ (4-methylpiperazin~1l-yl)carbonylamino]lbut-1~yl]oxy-
4-methylphenyl] ~N-methylbenzamide

15 NMR (CDCl,, &) : 1.62-1.88 (4H, m), 2.30-2.15 (2H, m),
2.28 (6H, s}, 2.34-2.42 (4H, m), 2.93 (24, t,
J=5Hz), 3.25-3.48 (6H, m), 3.33 (3H, s), 3.79 (3H,
s), 3.79-3.99 (2H, m), 4.30 (2H, t, J=5Kz), 6.58~
6.70 (2H, m), 6.20-7.11 (54, m), 7.45 (1H, dd, J=2,
20 8Hz), §.20 (1H, d, J=8KHz), 8.40 (1H, d, J=8Hz)

42) 4-[2-(3-Aminoprop~l-yl)oxybenzoylaminol-3-methoxy-N-[2~
{4~ (4-dimethylaminopiperidin-1l-yl)carbonylamincjbut-1~-
yl)loxy-4-methylphenyl]-N-methylbenzamide

25 NMR (CDCls, &) : 1.44-1.98 (8H, m), 2.26 (3E, s), 2.49
(6H, s), 2.66-2.93 (3H, m), 3.05 (2H, t, J=5Hz),
3.25-3.32 (2H, m), 3.29 (34, s), 3.79 (3%, s),
3.81-3.89 (2H, nm), 4.15-4.29 (4H, m), 6.57-6.64
(24, m), 6.91-7.12 (SH, m), 7.46 (1B, dd4, J=2,
30 8Hz), 8.04 (1H, 4, J=8Hz), 8.35 (1H, d, J=8Hz)
Example 47

35

The following compound was obtained by using 4-[2-(3-

tert-butoxycarbonylaminoprop-1-yl)oxybenzoyl] amino~3-methoxy-

N-[2- {3-tert-butoxycarbonylaminoprop-1-yl) oxy-4-
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' methyl]phenyl-N—ﬁethylbenzamide as a starting compound
according to a similar manner to that of Example 45.

4-[2—(3-Aminoprop-1-yl)oxybenzoyl]amino~3~methoxy—N-[2-

5 (3-aminoprop-1-yl)oxy-4-methyl]phenyl-N-methylbenzamide
NMR (CDClij, 8) ¢ 1.87-1.98 (2H, m), 2.00-2.09 (2H, m),
2.25 (3H, s), 2.83-2.96 (4%, m), 3.30 (34, sJ, 3.78
(3H, s), 3.87-4.10 (2H, wm), 4.27 (2K, t, J=7.5Hz2),
6.57-6.66 (2H, m), 6.90 (1H, m), 7.00-7.10 (3H, m),
10 7.42 (1H, t, J=T7THz), 8.20 (1H, d, J=7Hz), 8.39 (1H,
d, J=THz)
Example 48
The following compounds were obtained according to a
15 similar manner to that of Example 47.

1) 4-~[2-({3-Aminoprop-1=-yl)oxybenzoyl]anino-3-methoxy-N-{2-
(4-aminoacetylaminobut-i-yl})cxy-4-methyl]phenyl-N-
methylbenzamide

20 MASS (m/z) : 592 (M+1)
2)

4-[2- (3-Aminoprop-l-yl)oxybenzoyl]amino-3-methoxy-N-

nethyl-N-{2-[5~(piperazin-1-yl)carbonylpent-1-yl]loxy-4-

methylohenyllbenzamide

25 NMR (CDClz, &) : 1.48-1.95 (6H, m), 2.07-2.20 (2K, m),
2.28 (3H, s), 2.32-2.63 (5K, m), 2.75-3.01 (3H, m},
3.21 (3H, s), 3.40-3.64 (4K, m), 3.78 (3H#, s},
3.83-4.08 (2K, m), 4.27 (2H, t, J=5Hz), 6.55-6.70
(2H, m), 6.82-7.17 (6H, m), 7.20-7.50 (1H, m), 8.28

30 (1K, d, J=7Hz), 8.39 (1K, d, J=8Hz)

3) 4-{2~(3-Aminoprop-1-yl)oxybenzoyl]amino~3-methoxy-N-[2~
{4- (3-aminopropionyl) aminobut-1l-yl]loxy-4-methylphenyl]-
N-methylbenzamide

35 MMR (CDCl;, &) : 1.64-1.88 (4H, m), 2.06-2.19 (2H, m),

st Pl
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2.28 (3H, s), 2.32-2.46 (2H, m), 2.50-3.13 (4H, m),
3.23-3.44 (2H, m), 3.30 (3H, s), 3.77 (3H, s),
3.78-4.01 (2H, m), 4.27 (2H, br), 6.55-6.68 (2H,
m), 6.88-7.11 (5H, m), 7.28-7.50 (2H, m), 8.20 (1H,
G, J=8Hz) 8.31 (1H, d, .J=8Hz)

4) 4-[2-{3-Aminoprop-l-yl)oxybenzoyl]lamino~3-methoxy-N-{2-
[4- (piperidin-4-yl)carbonylaminobut-1-yl}oxy=-4-
methylphenyl]-N-methylbenzamide _

NMR (CDC13,'5) : 1.60-1.91 (BH, m), 2.09-2.21 (2H, m),
2.28 (3H, s), 2.70 (1H, br), 2.97 (2H, t, J=5Hz),
3.11-3.40 (8H, m), 3.30 (3H, s), 3.72-3.96 (2H, m),
3.78 (3H, s), 4.28 (2H, t, J=5Hz), 6.57-6.65 (2H,
m), 6.90-7.08 (4H, m), 7.23-7.28 (2H, m), 7.38-7.49
(28, m), 8.13 (1E, d, J=8Hz), 8.38 (1H, d, J=8Hz)

5) 4-[2-(3-Aminoprop-1-yl)oxybenzoyl]amino-3-nethoxy-N-[2-
(4-guanidinobut-1-yl)oxy~4-methylphenyl}-N-
methylbenzamide
NMR (CDCl3, &) : 1.62-1.80 (4H, m), 2.05-2.14 (2H, m),

2.20 (3H, s), 2.55-2.70 (2H, m), 2.94 (2H, t,
J=5Hz), 3.31 (3H, s), 3.62-3.73 (2H, m), 3.72 {3H,
s}, 4.22 (1K, d, J=5Hz), 6.48 (1H, d, J=8Hz), 6.61
(l1H, s), 6.75 (l1H, d, J=8Hz), 6.95-7.09 (5H, m),
7.43 (1H, dd, J=2, 8Hz), 8.03 (1H, 4, J=8Hz), 8.32
(1H, d, J=8Hz)

Example 49

A solution of 4-hydroxy-3-methoxy-N-methyl-N-[4-methyl~-
2-[5- (4-methylpiperazin-1l-yl)carbonylpent-l-yloxylphenyl]-
benzamide (320 mg) in N,N-dimethylformamide (8 ml) was
treated with sodium hydride (292.1 mg, 60% w/w in mineral oil)
at 0°C. The reaction mixture was stirred at 0°C for 15
minutes and then at ambient temperature for 10 minutes.
o-Nitrobenzyl bromide (143 mg) was added, and the reaction
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mixture was stirred for 2.5 hours. The reaction was quenched

with water and the mixture was diluted with ethyl acetate.
The organic phase was washed with saturated agueous sodium
hydrogen carbonate, and brine. .The organic solution was
dried over magnesium sulfate, concentrated, and purified by
silica gel column chromatography (SiO; 15 g, 3% methanol in
dichloromethane) to give 3-methoxy-4-(2-nitrobenzyloxy)-N-
methyl-N~[4-methyl-2-[5-(4—methylpiperazin-l-y1)carbonylpentf
l1-yloxylpheryllbenzamide (210 mg).
NMR (CDCly, &) : 1.43-1.59 (2H, m), 1.61-1.88 (4H, m),
2.21-2.44 (12K, m), 3.31 (3H, s), 3.42-3.52 (2H,
m), 3.56~-3.67 (2H, m»), 3.71 (3H, s), 3.78-4.00 (2H,
x), 5.46 (3H, s), 6.52-6.67 (3H, m), 6.77-6.91 (2H,
m), 6.95 (1H, br s), 7.46 (1H, m), 7.64 (1H, m),
7.84 (1H, d, J=8Hz), 8.14 (1H, d, J=8Hz)

Example 50

To a solution of 4-[2~-(3-aminopropylthio)benzoyl)amino~-
3-methoxy-N-methyl~-N-{4-methyl~2-[5- (4-methylpiperazin-1-yl)~-

rl) was added 2 suspension of sodium metaperiodate ({50.6 mg)
and 5 ml of water. The mixture was stirred for 20 hours at
ice-bath temperature and diluted with chloroform. The lower
chloroforrm layer was removed,® and the water layer was
extracted with chloroform. Tﬁe combined organic extracts
were dried over anhydrous socdium sulfate. The solvent was
removed at reduced pressure, and purified by preparative thin
laver chromatography (methanol/dichlorohethan/ammonia =
10/90/2) to give free amine (70 mg). To a solution of this

amine in ethanol (3 ml) was added 1N hydrochloric acid (0.2

ml) and stirred for 5 minutes. The solution was concentrated

tec give 4-[2-{3-aminopropylsulfinyl)benzoyl]amino~3-methoxy-

N-methyl-N-[4-methyl~2~[5- (4-methylpiperazin-1-

yl)carbonylpent-1-yloxylphenyl}lbenzamide dihydrochloride.
NMR (DMSO-dg, &) : 1.38~1.67 (4H, m), 1.68-1.88 (2H,

g
:
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r), 1.94-2.13 (2H, m), 2.22 (3H, s), 2.40 (2H, t,
J=7Hz), 2.69-3.12 (%H, m), 3.12-3.58 (7H, m), 3.62
{34, s), 3.80-4.17 (3H, m), 4.43 (1H, m), 6.64 (1H,
¢, J=BHz), 6.83 (1K, s), 6.91 (2H, br s), 7.04 (1%,
d, J=8Hz), 7.53 (1H, m), 7.68 (1H, dd, J=8, 8Hz),
7.85 (1H, dd, J=8, B8Hz), 7.90-8.19 (3H, s), 9.84
(1E, s)
Example 51
To a solution of 3-methoxy-4-(2-([3-(phthalimido)prop-1-
yllthiobenzoyl)amino~N-methyl-N-[4-methyl-2-[5- (4~ '
methylpiperazin-1-yl)carbonylpent-1-yl]oxylphenylbenzamide
{150 mg} in dichloromethane (10 ml) was added m-
chloroperbenzcic acid (80.3 mg) and the mixture was stirred
at ambient texmperature for 2 hours. The solution was washed
successively with saturated aqueous sodium hydrogen
carbonate, water and brine, and the organic phase was dried
over magnesiuxz sulfate. The solvent was evaporated in vacuo *
and the residue was purified by silica gel column (2%
rmethanol in chloroform) to give 3-methoxy-4-~[2-[3-

'(phthalimido)p:cp-l-yl]sulfonylbenzoyl]amino-N—methyl-N-[A-

methyl-2-[5-({4-methylpiperazin-1-yl)carbonylpent-1-
vl]joxylphenylbenzamide (150 mg).
MASS {(m/z) : 839 (M+1)

Example 52

A solution of 4-[2-({2-{(3-aminioprop~1-yl)oxylphenyl]-
vinyl]-3~-methoxy~N-methyl-N-{4-methyl-2-{5- (4~
methylpiperazin-1-yl)carbonylpent-l~yloxy)lphenyl]benzamide
(100 mg), 20% palladium hydroxide (30 mg) in methanol (5 ml)
was stirred under atmospheric pressure of hydrogen at ambient
temperature. After 12 hours, the reaction mixture was
filtered through a bed of Celite, and the solvent was removed
by rotary evaporation and the crude product was purified by
NH-silica gel (chromatorex) column chrcmatography (SiO; 10 g,



10

15

20

25

30

35

WO 96/41795

PCT/IP96/01533

- 214 -~

1% methanol in chloroform) to give free amine. To the

sclution of amine (80 mg) in ethanol {3 ml) was added 1IN
hydrochloric acid {0.25 ml) and stirred for 5 minutes.

solution was evaporated to give 4-[2-[2~[ (3~aminoprop-1-
yl)oxylphenyllethyl]-3-methoxy-N-methyl-N-[4-methyl-2~[5- (4~

The

methylpiperazin-1-yl)carbonylpent-l-yloxylphenyllbenzamide
dihydrochloride (70 mg). _
NMR (DMSO-dg, &) : 1.36-1.65 (4K, m), 1.65-1.82 (2H,
m), 1.97-2.13 {(2H, m), 2.22 (3H, s}, 2.39 (2H, t,

=7Hz), 2.58-3.11 (13H, m), 3.17 (3H, s}, 3.26-3.68

(SH, m), 3.72-4.21 (5H, m), 4.42 (1H, m}, 6.63 (1H,

d, J‘BHZ’ ’ 6-‘70-7 -05 (BH’ IE) ’ 7.13 {1!{’ dd’ J=8'
8Hz), 8.00-8.24 (2H, m)

Example 53
) The'following compounds were obtained according to a
similar manner to that of Example 10.

1) 4-{2-[(3-tert-Butoxycarbonvlaminoprop-1-yl)oxylbenzoyl}-

amino-3-methoxy~-N-methyl-N- (4~hydroxyphenyl)benzamide

NMR {CDCly, 3) : 1.43 (9H, s), 1.60-1.68 (2H, m),
3.16-3.25 (2H,.m), 3.49 (3, s), 3.63 (3H, s),
4.16-4.23 (2H, m), 4.73-4.80 (1H, br), 6.67-6.74
(3, m), 6.84-7.01 (5H, m), 7.07-7.14 (2H, m), 7.47

(1%, t, J=8Hz), 8.16 (1H, &, J=8Hz), 8.52 (1H, d,

J=8Hz)
ESI-MASS (m/z) : 550 (M+H)
2) 3-Methoxy-4-[2-[1-(tert-butoxycarbonyl)piperidin-4-

yl]oxybenzoyl}amino-N- {2-hydroxy~-4-methyl)phenyl-N~
rethylbenzamide e

NMR (CDClay 6) . 1.43 (ng S)' 1-68"2.10 (AH' m), 2.23

(3H, s), 2.96-3.17 (2H, m), 3.36 (3H, s}, 3.64-3.98
(5H, m), 4.60 {14, m}, €.36-7.03 (7K, m), 7.10 (1H,
t, J=7Hz), 7.43 (1H, t, J=7Hz)}, 8.19 (1H, d, J=T7Hz)
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4-[2-(3-Amino-1-methylprop-1-vl)oxybenzoyl] amino~3-

methoxy-N- (2-hydroxy-4-methyl)phenyl-N-methylbenzamide

NMR (DMSO-dg, 8) : 1.33 (3H, d, J=7.5Hz), 1.63-1.76
(1H, m), 1.87-1.98 (1H, m), 2.14 (3H, s), 2.65 (2K,
t, J=7.5Hz), 3.18 (3H, s), 3.74 (3H, s), 4.96 (1H,
x), 6.47 (1H, d, J=7Hz), 6.63 (1H, s), 6.86 (1H, d,
J=7Hz), 7.91 (1%, d, J=7Hz), 7.01 (1H, s), 7.09
(1K, t, J=7Hz), 7.32 (1H, d, J=7Hz), 7.52 (1, ¢t,
J=T7Hz), 8.04 (1H, &, J=THz), 8.30 (lH, d, J=THz)

3-Methoxy-4-[2-[3-{tert-butoxycarbonyl)amino~1-

methylprop-l-yl]loxybenzoyl}amino-N-(2-hvdroxy-4-

methyl)phenyl-N-methylbenzamide

NMR (CDCl3, &) : 1.36 (3H, d, J=7.5Hz), 1.40 (9H, s),
1.80-2.10 (2H, m), 2.22(3H, s), 3.16-3.28 (2H, m),
3.35 {3H, s), 3.69 (3H, s), 4.64 (1K, m), 4.79 (1B,
br), 6.52 (1H, m), 6.70-6.82 (2K, m), 6.91-7.11
(4H, m), 7.61 (1H, t, J=7Hz), 8.21 (lH, d, J=7Hz),
.47 (1H, m)

4- (2-Hydroxybenzoylamino-3-methoxy-N=- (2-hydroxy-4-

methylphenyl)-N-methylbenzamide

NMR (CDCls, 8) : 2.26 (3K, s), 3.36 (3H, s), 6.56 (1lH,
n), 6.65-6.86 (4H, m), 6.96-7.08 (2H, m), 7.35-7.44
{2H, m), 8.20 (1H, br), 8.61 (1H, br) |

4-[2—[3—(tert-Butoxycafbonylamino)prop-l-yl]oxybenzoyl]'
amino-3-methoxy-N- (2-hydroxy-4-methylphenyl) -N-
methylbenzamide
NMR (CDCly, &) : 1.42 (9H, s), 1.68 (2H, br), 1.99
(2H, br), 2.22 (3H, s), 3.19 {(2H, br), 3.39 (3H,
s}, 3.49 (24, br), 5.03 (1H, br), 6.43-6.72 (6H,
r), 7.08 (2H, br), 7.39 (1H, br}, 8.21 (1H, d,
J=8Hz), 8.45 (1H, br)



10

15

20

25

30

35

WO 96/41798

PCT/IP96/01533

- 216 -

Example 54

The following compounds were obtained according to a

similar manner to that of Example 12.

1)

2)

3)

4)

4~[2~[ (3-tert-Butoxycarbonylaminoprop-1-yl)oxylbenzoyl]-
amino-3-methoxy-N-methyl-N-[4~ (5-ethoxycarbonylpent-1-
yloxy)phenyl]lbenzamide

MMR (CDCly, &) : 1.21-1.29 (3H, m), 1.40 (9H, s),

1.42-1.90 (8H, m), 2.09-2.19 {(2H, m), 3.27-3.34
(2H, m), 3.47 (34, s), 3.82 (3H, s), 3.89 (2H, t,
J=8Hz), 4.08-4.17 {2H, m), 4.26 (2H, t, J=8Hz),
4.70-4.77 (1H, br), 6.75 (2H, d, J=8Hz), 6.83 (1H,
d, J=8Hz), 6.94-7.02 (3H, m), 7.07-7.13 (2K, m),

7.46 (1H, t, J=8Hz), 8.21 {(1H, 4, J=BHz), 8.42 (1lH,
d, J=8H2)

ESI-MASS (m/z) : 692 (M+H)

4-[2-Benzyloxy)benzoyl]amino-N-[2- (3~ethoxycarbonylprop-

1-yl)oxylphenyl-N-methylbenzamide

MMR (CDCl3, O) : 1.26 (3H, t, J=7.5Hz), 2.03-2.17 (2H,
m), 2.50 {2H, t, J=7.5Hz}), 3.32 (3H, s), 3.87-4.04
(28, m), 4.16 (2H, g, J=7.5Hz), 5.19 (2H, s), 6.78
{(2H, d, J=8Hz), 6.92-7.00 {3H, m), 7.07-7.21 {5H,
m), 7.38-7.53 (6H, m), 8.26 (1H, d, J=THz)

4~ (2-Iodobenzoyl) amino-N- (2~ (5~ethoxycarbonylpent~1~

vl)oxy)phenyl-N-methylbenzanide

NMR (CDCls, B) :
m),
tl

1.24 (3K, t, J=7.5Hz), 1.42-1.55 (2H,
1.63-1.72 (2H, m), 1.76-1.88 (2H, m), 2.31 (2H,
J=7.5Hz), 3.31 (34, s), 3.81-3.99 (2H, m), 4.11
(2, q, J=7.5Hz), 6.76-6.83 (24, m), 7.00 (1H, d,

,U=7Hz), 8.08-7.17 (2H, m), 7.29-7.49 (5H, m), 7.66
{(1H, s), 7.88 {(1H, 4, J=THz)

3-Methoxy-4-[2~{3-(tert-butoxycarbonyl)aminoprop-1-yl]-

3

S

{

H



WO 96/41795
5
10 5)
15
20
6)
25
30
7)
35

PCT/IP96/01533

- 217 ~

oxybenzoyl]amino-N-[2-[3- (tert~butoxycarbonyl)aminoprop-

1-yl)oxy-4-methyl]phenyl-N-methylbenzamide

NMR (CDC13, &) : 1.39 (%9H, s), 1.41 (9H, s}, 1.93-1.97
(2H, m}, 2.07-2.17 (2K, m), 2.26 (3H, s), 3.22-3.32
(4K, m), 3.30 (3H, s), 3.78 (3H, s), 3.82-4.05 (2H,
n), 6.60-6.66 (2H, m), 6.86-6.91 (2H, m), 7.00 (1H,
d, J=7Hz), 7.03-7.10 (2H, m), 7.43 (1H, t, J=7Hz),
8.20 (1H, d, J=7Hz), B.39 (1H, d, J=T7Hz]j

3-Methoxy-4-[2-[3- (tert-butoxycarbonyl) aminoprop-1-
ylloxybenzoyl)amino~N-methyl-N-(4-methyl-2-[4-
{phthalimido)but-1-yl)oxylphenylbenzamide
NMR (CDCls, 6) : 1.40 (°H, s), 1.85-1.92 (2H, m),
2.10-2.17 (2H, m), 2.27 (3H, s), 3.22-3.32 (24,
m), 3.28 (3H, s), 3.74-3.81 (2H, m), 3.81 (3H, s),
 3.92-4.15 (2H, m), 4.24 (2H, t, J=7.5Hz), 6.57-6.65
(2H, m), 6.83-6.90 (2H, m), 6.5%7-7.14 (3H, m), 7.24
(l1H, t, J=7Hz), 7.69-7.77 (2H, m), 7.82-7.91 (2H,
m), 8.21 (1H, d, J=7Hz), 8.40 (1H, d, J=THz)

3-Methoxy-4~[2-[1-(tert-butoxycarboyl)piperidin-4-

vlijoxybenzoyl)amino-N-[2-(5-ethoxycarbonylpent-1-yl)oxy-

4-methyliphenyl-N-methylbenzamide ,

NMR (CDClg, &) : 1.25 (3H, t, J=7.5Hz), 1.42-1.91 (6H,
m), 1.45 (9H, s), 2.02 -2.12 (2H, m), 2.27 (3H, s),
2.27-2.88 (2H, m), 2.97-3.18 (2H, m), 3.32 (3H, s),
3.40 (2B, t, J=7Hz), 3.74 (3H, s), 3.89-4,00 (2H,
m), 4.13 (2H, ¢, U=7.5Hz), 4.66 (1H, m), 6.59 (1H,
d, J=7Hz), 6.61 (1H, s, J=7Hz), 6.80-6.92 (2H, m},
6.98-7.12 (3H, m), 7.43 (1H, t, J=7THz), 8.19 (1H,
d, J=7Hz), 8.39% (1H, d, J=THz)

3-Methoxy-4~[2-[3-({tert-butoxycarbonyl)amino-l-methyl-
prop-1-yl]loxybenzoyl}amino-N~-[2~- (5~-ethoxycarbonylpent-1-
yl}oxy-4-methyl]lphenyl-N-methylbenzamide
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NMR (CDCly, B) : 1.24 (3H, t, J=7.5Hz), 1.38 (9H, s},
1.40 (2H, d, J=7.5Hz), 1.41-2.10 (8H, m), 2.26 (3H,
s), 2.27-2.33 (2H, m), 3.23-3.30 (2H, m), 3.30 (3H,
s), 3.79 (3H, s), 3.83-3.99 (2H, m), 4.12 (2H, q.
J=7.5Hz), 4.62-4.77 (2H, m), 6.58-6.63 (2H, m),
6.82 {1H, t, J=7Hz), 7.01 (1H, d, J=THz), 7.05-7.12

{24, m)}, 7.43 (1H, t, J=7Hz), 8.21 (1H, d, J=7Hz),
8.32 (1H, d, J=7Hz) '

4-[2-[3- (tert~Butoxycarbonylamino)prop-1-yl]oxybenzoyl]~-
amino-3-methoxy-N- (2-methoxy~-4-methylphenyl) -N-
methylbenzamide

NMR (CDClS) 6) . 1.40 (QH'S)p 2-08"2-20 (ZH’ m}' 2.29

(34, s), 3.28 (2H, q, J=3Ez), 3.31 (3H, s}, 3.75 (3H,
s), 3.80 (3H, s), 4.25 {(2H, t, J=5Hz), 4.74 (1H, br),
€.59-6.65 (2H, m), 6.89 (1H, &, J=8Hz), 7.00 (1H, d,
J=8Hz), 7.06-7.13 (2H, =), 7.46 (1lH, dd, J=2, 8Hz),
8.21 (1H, d, J=8Hz), 8.40 (iH, d, J=8Hz)

4-[2-[3-(terthutoxycarbonylamino)prop—l-yl]oxybenzoyll-

amino-3-methoxy-N-[2-{4-(2-pyridyl)phenylmethyl]oxy-4-
methylphenyl])-N-methylbenzamide

2.29 (3H, s), 3.27 (2H, q, J=5Hz), 3.40 (3H, s),
3.61 (3H, s), 4.21 (2H, t, J=5Hz), 4.82 (1lH, br),
4.97 (1H, d, J=12Hz), 5.14 (1H, d, J=12Hz), 6.55-
6.74 (2H, m), 6.89-7.12 (74, m), 7.19-7.24 (1H, m),
7.39 (1K, &, J=8Hz), 7.41-7.49 (1K, m), 7.70 (2H,
s), 7.99 (1R, @, J=8Hz), 8.21 (1H, d, J=8Hz), 8.40
(14, &, J=8Hz), 8.67 (1H, 4, J=5Hz)

4~[2-[3~(tert-Butoxycarbonylanino) prop-1l-yl]oxybenzoyl]-

amino-3-methoxy-N4[2-[4-(1,S-dimethyl-B-cyanopyrrol-z-

yl)phenylmethyl]oxy-4~-methylphenyl)-N-methylbenzamide
1.40 (9H, s), 2.03-2.15 (2H, m), 2.13
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(3H, s), 2.30 (3H, s), 3.26 (2H, q, J=5Hz), 3.40
(3H, s), 3.46 (3H, s), 3.58 (3H, s), 4.19 (24, t,
J=5Hz), 4.86 (1H, d, J=12Hz), 5.10 (1H, d, J=12Hz),
6.65-6.73 (2H, m), 6.82 (1H, d, J=8Hz), 6.95-7.10
(4%, m), 7.34-7.44 (6H, m), 8.00 (1H, s), 8.19 ({1H,
d, J=8Hz), §.36 {(1H, d, J=8Hz)

4-[2-[3- (tert-Butoxycarbonylamino)prop-1-
ylloxybenzoyl]amino~3-methoxy-N~[2~[4~{thiazol-2-
yl)phenylmethyl)oxy-4~-methylphenyl)~N-methylbenzamide
NMR {CDClg, ®) + 1.40 (SE, s), 2.05-2.16 (2H, m), 3.27
(2H, g, J=5Hz), 3.40 (3H, s), 3.62 (3H, s), 4.20
- {2H#, t, J=5Hz), 4.76 (1H, br), 4.89 (1H, d,
J=12Hz)}, 5.07 (1H, d, J=12Hz), 6.62-6.72 (2H, m),
6.89 (1K, d, J=BHz), 6.96-7.11 (4H, m), 7.28 (1H,
'd, J=3Hz), 7.31 (2H, 4, J=8Hz), 7.42 (1H, dd, J=2,
8Hz)}, 7.81 (1H, d, J=8Hz), 7.93 (2H, &, J=8Hz),
8.00 (1H, s), 8.20 (1iH, d4, J=8Hz), 8.38 (1H, d,
J=8Hz)

4-[2-[3~ (tert-Butoxycarbonylamio)prop-1-
ylloxybenzoyl]lamino-3-methoxy-N-{[2-{4~(oxazol-2~-
l)phenylmethylloxy—-4-methylphenyl] -N-methylbenzamide

NMR {CDCl3, &) : 1.40 (9H, s), 2.05-2.16 (2H, m}, 2.29
(3H, s), 3.27 (2, q, J=5Hz), 3.40 (3H, s), 3.65
(34, s), 4.21 (2H, t, J=5Hz}, 4.78 (1H, br), 4.90
(1H, d, J=13Hz), 5.10 (1H, d, J=13Hz), 6.64 (1H,
s), 6.70 (1H, d, J=8Hz), 6.85 (1H, d, J=8Hz), 6.98-
7.17 (54, m), 7.20 (1H, s), 7.30-7.4% (3H, m), 7.63
(1¥, s), 8.03 (1H, d, J=8Hz), 8.22 (1H, d, J=8Hz},
8.40 (1¥, d, J=8Hz)

4-{2-[3- (tert-Butoxycarbonylamino)prop-1-
vl]oxybenzoyl]amino-3-methoxy-N-[2-(4- (pyrimidin-2~
yl)phenylmethyl]oxy-4-methylphenyl]~-N-methylbenzamide
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NMR (CDCly, &) : 1.40 {95, s), 2.05-2.16 (2H, m), 2.28
(38, s), 3.28 (2H, g, J=5Hz), 3.40 (3H, s), 3.65
(3H, s), 4.22 (2H, t, J=SHz), 4.78 (1H, br), 4.95
(1%, d, J=12Hz), 5.14 (1H, d, J=12Hz), 6.65-6.70
(2H, m), 6.88 (1H, d, J=BHz), 6.96-7.19 (SH, m),

7.38-7.46 (3H, wm), 8.21 (iH, d, J=B8Hz), 8.35-8.44
(3H, m), 8.74 (1lH, d, J=3Hz)

4~[2-[3- (tert-Butoxycarbonylarino)prop-1l-ylloxybenzoyl]-
10 amino~3-methoxy~N-[2~({4-cyanophenylmethyl)oxy~4~
methylphenyl]-N-methylbenzamide

NMR (CDCljz, 8) : 1.41 (SH, s), 2.08-2.20 (2H, m}, 2.30

(34, s), 3.30 {2H, g, J=5Hz), 3.40 (3H, s), 3.68
(32, s), 4.26 (2, t, J=5HKz), 4.89 (1H, 4, J=13Hz),

15 5.09 (1H, d, J=i3Hz), 6.60 (1H, s), 6.73 (1E, d,
J=8Hz), 6.98-7.12 (5H, m), 7.39-7.52 (3H, m), 7.68

(1H, d, J=8Hz), 8.20 (1H, d, J=8Hz), 8.34 (1H, d,
J=8Hz) '

20 15} 4-{2-([3-(tert-Butoxycarbonylamino}prop-1l-

ylloxybenzoyl]amino-3-methoxy-N-{2-(4~phthalimidobut-1-

vl)oxy-4-methylphenyl]-N-methylbenzamide

NMR (CDCly, &) : 1.40 {9H, s), 1.72-1.55 (4H, m),
2.08-2.19 (2H, m), 2.29 (3€, s), 3.31 (2§, q,
J=5Hz), 3.33 (3H, s), 3.79 (2H, t, J=5Hz), 3.81
(3H, s), 3.B4-4.06 (2H, m), 4.25 (2K, t, J=5Hz),

4.82 (1H, br), 6.57 (1H, d, J=8Hz), 6.62 (1H,
6.81-6.89 (2H, m), 6.87 (1d, d,

25

s},

J=8Kz), 7.04-7.10
(24, m), 7.40-7.48 (14, m), 7.68-7.74 (2H, m},

7.81-7.89 (2H, m), 8.20 (1¥, d, J=8Hz), 8.39 (1H,

30

4-[2-[3- (tert-Butoxycarbonylamino)prop~1l-yl}oxybenzoyll]-
amino~-3-methoxy-N-[2~ (3-methoxycarbonylpyrid-6~

35 yl)methoxy-4-methylphenyl]-N-methylbenzamide
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NMR (CDCly, &) : 1.39 (9H, s), 2.07-2.16 (2H, m), 2.27
(38, s), 3.29 (24, g, J=5Hz), 3.42 (3H, s), 3.63
(34, s), 3.89 (3H, s), 4.24 (2H, t, J=5Hz), 4.95
(1H, d, J=12Hz), 5.08 (1H, d, J=12Hz), 6.58 (1H,
s), 6.73 (1H, d, J=8Hz), 6.89 (1H, d, J=8Hz), 6.98
(2H, d, J=8Hz), 7.05-7.12 (3H, m), 7.34 (1H, d,
J=8Hz), 7.44 (14, dd, J=2, 8Hz), 8.20 (1H, d,
J=8Hz), 8.28 (1H, d, J=8Hz), 8.37 (1H, d, J=8Hz),
9.14 (1H, s)

Example 55
The following compound was obtained according to a
similar mannexr to that of Example 35.

4-[2-[3-{tert-Butoxycarbonylamino)prop-1-yl]oxybenzoyl-
amino-3-methoxy-N-[2-[4~ (tert-butoxycarbonylguanidino)but-1-
yl)oxy-4-methylphenyl])-N-methylbenzamide |
NMR (CDClz, &) : 1.43 (SH, s), 1.44 (9H, s), 1.52-1.60
(2H, m), 1.65~1.74 (2K, m), 1.92-2.07 (2H, m), 2.21
(3H, s), 3.10-3.25 (4H, m), 3.38 (3H, s), 3.50 (2H,
br), 3.66 (3H, br), 3.78-4.05 (2H, m), 6.49 (2H, br),
6.63-6.82 (3H, m), 7.01-7.10 (2E, m), 7.38 (1lH, dd,
J=2, 8Hz), 8.20 (1H, d, J=8Hz), 8.44 (1H, br)

Example 56

The following compounds were obtained according to a
similar manner tc that of Example 10.

1) 4~[2-[(3-tert-Butoxycarbonylaminoprop-1-yl)oxylbenzoyl]-
amino-3-hydroxy-N-methyl-N-cyclohexylbenzamide
NMR (CDClj, &) : 1.07-1.17 (2H, m);-1.41 (SH, s),
1.47-1.76 (8H, m), 2.10-2.20 (2H, m), 2.92-3.00
(2H, m), 3.36-3.44 (2H, m), 3.49 (3H, s), 4.19-4.27
(2H, m), 4.98-5.06 (1H, br), 6.87-6.92 (1lH, br),
6.98-7.03 (2H, m), 7.12 (1K, t, J=8Hz), 7.47 (1H,
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t, J=8Hz), B.12-8.22 (1H, br), B.28 (1H, d, J=BHz),
9.72~9.80 (1H, br)

ESI-MASS (m/z) : 526 (M+H)

2) 4-[2-[t3-tert-Butoxycarbonyiaminoprop—l-yl)oxy]benzoyl]-

amino-3~hydroxy-N-methyl-N-[2-[5~ (4-methylpiperazin-1-

yvl) carbonylpent-i-yloxy]l-4~methylphenyllbenzamide

NMR (CDCly, &) : 1.42 (9H, s), 1.50-1.90 (8H, m),
2.20-2.22 (2H, m), 2.27 (3H, s), 2.32 (3§, s),
2.35-2.53 (6H, m), 3.29 (3d, s), 3.32-3.42 (2H, m),
3.50-3.66 (3H, m), 3.72 (2H, br), 3.89 (1H, br),
4.20 (2H, t, J=6Hz), 5.29 (1H, br), 6.54 (1H, s),
6.67 (1H, d, J=7Hz), 6.72 (1H, br), 6.96-7.10 (4H,

m), 7.40-7.47 {(1H, m), 8.10 (1R, br), 8.27 (1H, 4,
J=6Hz}

Example 57

To a solution of 4-[({2-benzyloxy)benzoyl]lamino-3-{ {2~
benzyloxy)benzoyl]loxy-N-methyl-N-[2-[5-(4-methylpiperazin-1-
vl)carbonylpent~l-yloxy}-4-methylpvhenyl]benzamide (1.2 g) in
ethanol (20 ml) was added 1IN sodium hydroxide solution (10
ml) and the mixture was stirred at ambient temperature for 2
hours. The mixture was concentrated in vacuo and the
solution was adjusted to pH 7 with 1IN hydrochloric acid. The
solution was extracted with ethyl acetate (20 ml) and the
organic layer was washed with brine (20 ml). The organic
layer was dried over magnesium sulfate and the solution was
concentrated in vacuo to give 4-[(2-benzyloxy)benzoyl]amino~
3-hydroxy-N-methyl-N-[2-[5- (4-methylpiperazin-1-
yl) carbonylpent-1l-yloxyl-4-methylphenyllbenzamide (230 mg)

NMR (CDCl3, &) : 1.48~1.59 (2H, m},-1.70 (4H, br),

2.29-2.42 (13H, m), 3.29 (3H, s)., 3.48 (2H, br),
3.53 (2K, br), 3.80 ({1H, br), 3.90 (1H, br), 5.28
(2H, s), 6.53-6.65 (34, m), 6.72 (1H, br), 6.90-
7.12 {4H, m), 7.34-7.37 (3H, m), 7.40-7.49 (4H, m),

. .
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8.20-2.27 (1H, m)

Example 58

The following compounds were obtzined according to a
5 similar manner to that of Example 12.

1) 4-[2-[(3-tert-Butoxycarbonylaminoprop-1l-yl)oxylbenzoyl]-
amino-3-ethoxycarbonylmethoxy-N-methyl-N- |
cyclohexylbenzamide

10 NMR (CDCli, &) : 1.29 (3H, t, J=8Hz), 1.41 (9H, s),
1.45-1.85 (10H, m), 2.07-2.12 (2H, m), 2.86-3.06
{3%, kr), 3.25-3.32 (2E, m), 4.22-4.33 (4H, m),
4.76 (2K, s), 4.98-5.07 (1H, br), 6.91 (lH, s),
7.01-7.15 (3K, m), 7.48 (1H, t, J=8Hz), 8.23 (1H,
15 d, J=8Hz), 8.69 (1H, d, J=8Hz)
ESI-MASS (m/z) : 634 (M+Na)

2) 4-[2-[{3-tert-Butoxycarbonyvlaminoprop-1-yl)oxylbenzoyl]-
amino-3-isopropoxy-N-methyl-N-[2-[5~(4-methylpiperazin-
20 l~-yl)carbonylpent-l-yloxyl-4-methylphenyl]benzamide
© NMR (CDClj, &) : 1.19-1.28 (6H, m), 1.38 (9H, s),
1.46~1.58 (2H, m), 1.65-1.88 (6H, m), 1.99-2.10
(2H, m), 2.25 (3H, s), 2.29 (3H, s), 2.32-2.42 (6H,
m), 3.15-3.23 (2H, m}, 3.31 (3H, s), 3.45-3.50 (2H,
25 m), 3.60-3.64 (2H, m), 3.84-3.97 (2H, m), 4.24-4.36
(34, m), 6.56-6.65 (2H, m), 6.85 (1H, d, J=THz),
6.94-7.02 (3H, m), 7.10 (1H, t, J=6Hz), 7.47 (1H,
t, J=7Hz), 8.15 (1H, 4, J=7Hz), B.41] (1H, d, J=7Hz)

30 3} 4-[2-{(3-tert-Butoxycarbonylaminoprop-1-yl)oxylbenzoyl]-
amino-N-methyl-N-[2~[5~ (4-methylpiperazin-1-yl)carbonyl-
pent-1-yloxy]-4-methylphenyl]-3-propoxybenzamide
NMR (CDCl,, ) :+ 0.97 (3H, t, J=7Hz), 1.42 (9H, s),

1.47-1.58 (2B, m), 1.67-1.88 (BH, m), 1.98-2.10

35 (2H, m), 2.27 (3H, s), 2.28 (3H, s}, 2.31-2.41 (6H,
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m), 3.16-3.26 (2K, m), 3.31 (38, s), 3.45-3.50 (2H,
m), 3.58-3.65 (2H, m), 3.84-3.97 (4K, m), 4.26 (2H,
t, J=7Hz), 6.58 (1H, d, J=7Hz), 6.64 (1H, s), 6.84
(1H, d, J=6Hz), 6.95 (1H, d, J=7Hz), 6.99-7.03 (2K,
m), 7.09 (1H, t, J=7Hz), 7.45 (1H, t, J=7Hz), 8.16
(1H, d, J=7Hz), 8.38 (1H, d, J=7Hz)

4-[2~[ (3-tert-Butoxycarbonylaminoprop—-1-yl)oxylbenzoyl}-

armino-3- {3~ethoxycarbonylprop-1-yl)oxy-N~methyl~N-[2-[5~-

{4-methylpiperazin-1-yl)carbcnylpent~l-vloxy]~4~

methylphenyllbenzamide

NMR (CDC13, o) : 1.11 and 1.23 (total 3H, t, J=6Hz),
1,40 (SH, s), 1.48~1.60 (2H, m), 1.60-1.75 (4H, m),
1.75-1.88.(23, m}, 1.98-2.10 (4H, m), 2.26 (3H, s),
2.29 (3H, s), 2.32-2.42 (8K, m), 3.18-3.28 (2H, m),
-3.30 (38, s), 3.45-3.50 (2%, m), 3.62 (2H, br),
3.88-4.10 (5H, m), 4.27 (2H, t, J=6Hz)}, 6.57 (1lH,
d, J=7Hz), 6.63 (1K, s), 6.82 {(1H, d, J=7Hz), 6.87~
6.92 (1H, m), 6.98-7.10 (3H, m), 7.42 {(1H, ¢t,
J=6Hz), 8.10-8.13 (1K, m), 8.37 (1H, d, J=THz)

4-[2-[ (3~tert-Butoxycarbonylaminoprop-1-yl)oxy]-

benzoyl]amino-3-ethdxycarbonylmethoxy—N-methyl-N-[2-[5-

(4-methy1piperazin-1-yl)carbonylpent-l-yloxyl-4-

methylphenyllbenzamide

NMR {CDClg, 8) : 1.28 (3H, t, J=7Hz), 1.39 (9, s),
1.46-1.90 (B8H, m), 2.00-2.10 (2H, m), 2.28 (3H, s),
2.29 (3H, s), 2.30-2.42 (6H, m), 3.18-3.29 (2H, m),
3.30 (34, s), 3.42-3.50 {2H, m), 3.58-3.65 (2H, m),
3.85-3.97 (2H, m), 4.18-4.29 (4E, m}, 4.52 (2H, s),
6.52-6.13 (2K, m), 6.80 (1H, d, J=THz), 6.89-6.99

(34, m), 7.38-7.48 (1H, m), 8.15 (1H, d, J=7Hz),
8.41 (1H, d, J=7Hz)

4~-{ (2-Benzyloxy)benzoyl]amino~-3-ethoxyl-~N-methyl-N-{2-

praTpy il li.I'J
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[5~(4-methylpiperazin-1-yl)carbonylpent-1i-yloxy)~4-

methylphenyl]lbenzamide

NMR (CDClg, &) : 1.08 (3H, t, J=6Hz), 1.45-1.57 (2H,
), 1.60-1.75 (2H, m), 1.77-1.87 (2H, m), 2.25 (3H,

- 8), 2.29 (3H, s), 2.31-2.39 (74, m), 3.30 (3H, s),

3.46-3.49 (2H, m), 3.60-3.63 (2H, m), 3.70-3.80
(22, m), 3.82-3.98 (2K, m), 5.34 (2H, s), 6.52-6.60
(24, m), 6.80-7.10 (5H, m), 7.27-7.38 (6H, m),
8.20-8.22 (1H, m), 8.38-8.43 (1H, m)

Example 59

The following compounds were obtained according to a

similar manner to that of Example 4.

1)

2)

4-[2-[ {3-tert-Butoxycarbonylaminoprop-1-yl)oxylbenzoyl] -

amino-3-carboxymethoxy-N-methyl~-N-cyclohexylbenzamide

NMR (CDCly, &) : 1.03-1.17 (2H, m), 1.39 (SH, s),
1.45-1.85 (8H, m), 2.03-2.12 (2H, m), 2.85-2.98
(35, m), 3.21-3.33 (2H, m), 4.23-4.31 (2H, m), 4.73
(3H, s), 5.08-5.13 (1H, br), 6.98-7.07 (3H, m),
7.10 (1H, t, J=8Hz), 7.48 (1H, t, J=8Hz), B8.18-8.24
(1, m), 8.56-8.61 {1H, m)

ESI-MASS (m/z) : 606 (M+Na)

4-[2-[ (3~-Aminoprop-l1-yl)oxylbenzoyl]amino-3-

carboxymethoxy-N-methyl-N-[2-[5~- (4-methylpiperazin~1-

yl)carbonylpent-l-yloxy)-4-methylphenyllbenzamide

dihydrochloride

NMR (DMSO-dg, ©) : 1.38-1.49 (2H, m), 1.49-1.62 (2H,
m), 1.67-1.78 (2H, m), 2.02-2.34 (13H, m), 2.78-
2.89 (2H, m), 3.38~3.43 (4H, m), 3.58 (3H, s),
3.89-3.96 (2H, m), 4.00-4.18 (2H, m), 4.30 (2H,
br), 6.62 (1H, d, J=6Hz), 6.72~-6.87 (3H, m}), 6.89-
6.97 (1R, m), 7.11 (1H, t, J=7Hz), 7.19 (1H, d,
J=7Hz) 7.54 (1H, t, J=6Hz), 7.%4. (1H, d, J=6Hz),
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8.22 (1H, d, J=7Hz)
3) 4-[2-[(3-tert-Butoxycarbonylaminoprop-l~-yl)oxylbenzoyl]-
amino-3~carboxymethoxy-N-methyl-N=-{[2-{5- {4~
methylpiperazin-1-yl)carbonylpent-l-yloxy)] -4~
rnethylphenyl ]benzamide
MASS (m/z) : 804 (M+E)

Example 60

To a mixture of 4-(2-iodobenzoyl)amino-N-methyl-N-[2-[5-
{4~methylpiperazin-1-yl) carbonylpent~l-yl]oxylphenylbenzamide
(1.12 g) and 3-butyn-1l-ol (153 mg) in a mixture of
tetrahydrcfuran (15 ml) and ethylamine (15 ml) were added
bis(triphénylphosphine)palladium(II) chloride (23.5 mg) and
copper (I) iodide (3.19 mg) and the mixture was refluxed for
8 hours. The solution was diluted with chloroform (50 ml)
and the solution was washed with water and brine. The-

solution was dried over magnesium sulfate and the solvent was

evaporated in vacuo to give an oil. The oil was purified by

silica gel column (2% methanol in chloroform) tc give 4-[2-
{4-hydroxy-i-butyn-i-yl)benzoyl]amino-N-methyl-N-{2-[5-(4-

methylpiperazin-l-yl)carbonylpent-1l-yl)oxy]lphenylbenzamide
(755 mq). '

NMR (CDCly, &) : 1.44-1.57 (2K, m), 1.61-1.86 (4H, m),

2,27 (3H, s), 2.29-2.40 (6H, m), 2.70 (2H, t,

J=7.5Hz2), 3.33 (3H, s), 3.44-3.49 (2H, m), 3.53~
3.60 (2H, m}, 3.74 (2H, t, J=7.5Hz), 3.79-3.99 (2H,
m), 6.76-6.84 (2H, m), 7.06 (1K, d, J=7Hz), 7.13
(14, t, J=7H2), 7.34 (2H, d, J=8Hz), 7.40-7.47 (2H,
n), 7.48-7.56 (3H, m), 7.99 (1K, m), 9.19 (1H, s)

Example 61

To an ice cooled solution of 4-{2-(4-hydroxy-l-butyn-1-
y¥l)benzoyl]amino-N-methyl-N-[2-[5- (4-methylpiperazin-1~
yl)carbonylpent-1-ylloxy]phenylbenzamide (755 mg) in
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dichloromethane. (20 ml) were added triethylamine (150 mg) and
methanesulfonyl chloride (156 mg), .and the mixture was
stirred in an ice bath for 2 hours. The solution was washed
successively with water, 10% hydrochloric acid, saturated
agueous sodium hydrogen carbonate and brine, and the organic
phase was dried over magnesium sulfate. The solvent was
evaporated in vacuo to give 4-[2-(4-methanesulfonyloxy-1-
butyn-1-yl)benzoyl}lamino-N-methyl-N-{2~[5~(4-methylpiperazin-
l-yl)carbonylpent-l-yl]oxy]phenylbeniamide (789 mg) .
NMR (CDCly, &) : 1.43-1.60 (2H, m), 1.67-1.86 (2K, m),
1.87-1.90 (2H, m), 2.37 (2H, t, J=7.54Yz), 2.68 (3K,
s), 2.86-3.06 (6H, m), 2.92 (3H, s), 3.31 (3H, s),
3.77-4.02 (€éH, m), 4.32 (2H, t, J=7.5Hz), 6.77-6.87
(2€, m), 7.04 (1H, d, J=7Hz), 7.17 (1K, t, J=7Hz),
7.32 (24, 4, J=8Hz), 7.41-7.53 (5H, m), 7.90 (1H,
m), 8.86 (1H, s)

Example 62 _
The following compounds were obtained according to a
similar manner to that of Example 61.

1) 4-[2-(4-Methanesulfonyloxybut~l-yl)benzovl]lamino-N-
methyl-N-[2-[5—(d-mefhylpiperazin-l-yl)carbony;pent-l-
vlloxy]lphenylbenzamide
MASS (m/z) : 693 (M+1)

2) 4-[2-(3-Methanesulfonyloxyprop-l-vl)thiobenzoyl)amino-3-
methoxy-N-methyl-N~[4-methyl~-2-[5-(4 methylplperazin—l-
yl)carbonylpent-l-yl]oxylphenylbenzamide
NMR (CDClj, &) : 1.48-1.60 (2H, m), 1.65-1.74 (2H, m),

1,75-1.86 (2, m), 1.98-2.07 (2H, m), 2.26 (3H, s),
2.30~2.39 (2H, m), 2.70-2.78 (4H, m)}, 2.79-3.42
(24, m), 2.90 (3, s), 2.95-3.07 (2H, m),3.26 (3H,
s), 3.71 (3H, s}, 3.80-4.01 (4H, m), 4.29 (2H, t,
J=7.5Hz), 6.56-6.66 (2H, m}, 6.82-7.00 (3H, m),
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7.30 (1€, m), 7.3%9-7.47 (2H, m), 7.60 (1H, d,
J=7Hz), 8.27 (14, d, J=7Hz), 8.58 (1H, s)

Example €3

A mixture of 4-[2-(4-methanesulfonyloxy-l-butyn-1-~
yl)benzoyl]amino~N-methyvl-N-[2-[5~(4-methylpiperazin-1-
yl)carbonylpent-l-ylloxylpvhenylbenzamide (800 mg) and
potassium phthalimide (430 mg) in dimethyl sulfoxide (20 ml).
was stirred at 60°C for 5 hours, and the solution was diluted
with ethyl acetate (60 ml). The solution was washed with
water and brine, and dried over magnesium sulfate. The
solvent was evaporated in vacuo to give 4~-{2-[4- :
(phthalimido) -~ l-butyn-l-yllbenzoyllamino-N-methyl—N%tz-ls-(4-
methylp;perazmn—l-yl)carbonylpent— ~yl)oxylphenylbenzamide
{620 mg).

NMR (CDCly, &) : 1.50-1.61 (2H, m), 1.67-1.92 (6H, m),
2.30 (3H, s8), 2.33-2.44 (6H, m), 3.38 (3H, s),
3.48-3,52 (2H, m), 3.60-3.67 (2H, m), 3.84-4.01
(44, m), 6.78-6.85 (2H, m), 7.02 (1H, d, J=T7Hz),
7.09-7.19 (2H, m), 7.30-7.70 (6K, m), 7.70-7.77
(2, m}, 7.81~-7.80 (24, m), 8.18 (1H, m)

Example 64

The following compounds were obtained accordin§ to a
similar manner to that of Example 63.

1) 4-{2-[4~(Phthalimido)but-1-yl]benzoyl]amino-N-[2~-[5- (4~
methylpiperazin-1-yl)carbonylpent-1-vl]loxylphenyl~N-
methylbenzamride
MASS (m/z) : 693 (M+1)

2) 3-Methoxy-4-[2-[3-(phthalimido)prop-1-yl]thiobenzoyl]~-
anino-N-methyl-N-[4-methyl-2-[5- (4-methylpiperazin-1-
yl) carbonylpent-1l-yl]oxy)phenylbenzamide
MMR (CDCly, &) : 1.47-1.59 {2H, m), 1.61-1.74 (2H, m),

i | iR g i
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1.78-1.87 (2H, m), 1.92-2.63 (2H, m), 2.26 (3H, s),
2.29 (3%, s), 2.31-2.42 (6H, m), 2.94 [2H, t,
J=7.5Hz), 3.31 (3H, s), 3.45-3.53 (2H, m), 3.58-
3.67 (2H, m), 3.69-3.81 (2H, m), 3.73 (3H, s),
3.84-4.00 (2H, m), 6.55-6.66 (2H, m), 6.80-6.92
(2, m), 7.02 (1R, s), 7.27 (1H, m), 7.34-7.44 (2H,
m), 7.60-7.90 (5H, n}, 8.25 (1H, d, J=7Hz), 8.82
(1H, s)

Example 65

To an ice cooled mixture of 4-[2-(4-amino-l-butyn-1-
yl)}benzoyllamino~N-methyl-N-{[2-{5~{4-methylpiperazin-1-
yl)carbonylpent~l-ylloxylphenylbenzamide (310 mg), nickel
chloride hexahydrate (181 mg) in a mixture of tetrahydrofuran
{5 ml) and methanol (5 ml) was added sodium borohydride (96.2
mg) in small portions and the mixture was stirred at the same
temperature for 2 hours. The mixture was filtered through
bed of Celite and the filtrate was evaporated in vacuo. The
residue was dissolved in chloroform (20 ml)and washed with
water and brine. The organic solution was dried over
magnesium sulfate and the solvent was evaporated in vacuo to
give a syrup. The residue was purified by silica gel column
(chloroform:methanol:ammonia = 100:10:1) to give 4-{2-(4-
aminobut-1l-yl)benzoyl) amino-N-methyl-N-[2-[5-(4-
methylpiperazin-l-yl)carbonylpent~i~yl]oxylphenylbenzamide
(295 mg).

MASS (m/2) : 597 (M+l)

Example 66

The following compound was obtained according to a
similar manner to that of Example 65.

4-[2-(4-hydroxvbut-1-yl}benzoyl]amino-N-methyl-N—-[2-[5-
(4~methylpiperazin-l1-yl)carbonylpent-1-yl)oxylphenylbenzamide
MASS (m/z) : 615 (M+1) :
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Example 67 _
A nixture of 4-amino-3-methoxy-N-methyl-N-{[4-methyl-2-~
[4- {4-methylpiperazin-1-yl)carbonyl]lphenylmethoxy] -
phenylbenzamide (200 mg) and salicyl aldehyde (48.6 mg) in
methanol {10 ml) was refluxed overnight in the presence of 3A

molecular sieves (100 mg). The solution was filtered and the

filtrate was treated with sodium borohydride (15.1 mg) at 5°C
for 2 hours. The reaction mixture was diluted with _
chloroform (20 ml) and the solution was washed with water and
brine. The organic solution was dried over magnesium sulfate
and the solvent was evaporated in vacuo to give a crude oil.
The product was purified by silica gel column (2% methanol in
chloroform) to give 3-methoxy-4-(2-hydroxypheny1)methylamino~
N-methyl~N=-{4-rethyl-2-[4-(4-mathylpiperazin~1-
yl)carbonyllphenylmethoxy]lphenylbenzamide (152 mg).
NMR (CDC13. 8 : 2.27 (3H, s), 2.32 (3H, s), 2.32-2.59
(44, m), 3.34 (3H, s), 3.40-3.55 (2H, m), 3.52 (3H,
s), 3.75-3.88 (2H, m), 4.25-4.34 (2H, m), 4.63 (1H,
br), 4.42 (1H, 4, J=14Hz), 5.08 (1H, d, J=14Hz),
6.43 {1H, d, J=7H2), 6.62 (1H, s), 6.70 {(1H, d,
J=7Hz), 6.80-6.88 (4H, m), 7.00 (1H, d, J=THz),

7.09-7.18 (2H, m), 7.28 {2H, d, J=8Hz), 7.38 (2H,
3, J=8Hz) '

Example 68

The fcllowing compound was obtained according to a
similar manner to that of Example 67.

3-Methoxy-4- (2-hydroxyphenyl)methylamino-N-methyl-N- {4~
methyl-2-{5-(4-methylpiperazin-1-yl)carbonylpent-~1-
vlloxylphenylbenzamide ..
NMR (CDClj, &) : 1.41-1.52 (2H, m), 1.60-1.69 (2H, m),
1.70-1.80 (2K, m), 2.25 (3H, s), 2.29 ({3H, s),
2.30-2.43 {6H, m), 3.28 (3H, s), 3.34-3.48 (2H, m),
3.55 (3H, s), 3.65-4.00 {2H, m), 4.30 (2H, 4,

b sl
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J=7H2) rs 4 - 62 (1H’ br t' J=7HZ) ’ 6.51 (IH' d’
J=7Hz), 6.57-6.64 (2H, m), 6.76-6.95 (5H, m), 7.61~-
7.68 (2H, m)

Example €9
To an ice bath cooled solution of 4-(2-dimethylamino-4-
methyl) phenoxymethyl-N-[2- (5-ethoxycarbonylpent-1~ .
yl)oxylphenylbenzamide (860 mg) in N,N-dimethylformamide (15
ml) was added sodium hydride (60% in oil, 71 mg) and the
solution was stirred at the same temperature for 30 minutes.
Iodomethane (0.121 ml) was added to the solution and the
mixture was stirred at ambient temperature for 3 hours. The
mixture was diluted with ethyl acetate (50 ml) and the
solution was washed with water and brine. The organic phase
was dried over magnesium sulfate and the solvent was
evaporated in vacuo to give a crude o0il. The crude product
was purified by silica gel column chromatography (1% methanol
in chloroform) to give 4-{2-dimethylamino-4-methyl)-
phenoxymethyl-N-[2-(5-ethoxycarbonylpent-1-yl)oxy]phenyl-N-
methylbenzamide (632 mg).
NMR (CDCls, B) : 1.26 (3H, t, J=7.5Hz), 1.42-1.55 (2H,
m), 1.63-1.74 (2H, m), 1.76-1.87 (2H, m), 2.20 (3H,
s), 2.23 (3H, s), 2.33 (2H, t, J=7.5Hz), 2.72 (6H,
s), 3.30 (3H, s), 3.76-3.97 {2H, m), 4.12 (2K, q,
J=7.5Hz), 5.02 (2H, s), 6.52-6.60 (3H, m), 6.70
(1H, d, J=THz), 6.80-6.88 (2H, m), 7.20 (2H, d,
J=8Hz), 7.31 (2H, d, J=8Hz)

Example 70

The following compound was obtained by using 3-methoxy-
4-[2-[3- (tert-butoxycarbonyl)aminoprop-1-yl]oxybenzoyl]amino-
N-[2-(4-aminobut-1-yl) oxy-4-methyl]}phenyl-N-methylbenzamide
as a starting compound according to a similar manner to that
of Example 14.



10

15

20

25

30

35

WO 96/41795

PCT/IPY6/01533

- 232 -

3-Methoxy=-4-[2-[3- (tert-butoxycarbonyl) aminoprop-1-
yl]loxybenzoyl)amino-N-[2~ (4~acetylaminobut-1~yl)oxy-4-
rethyl]phenyl—-N-methylbenzamide
MMR (CDClsy, &) : 1.40 (SH, s), 1.65-1.82 (4H, m), 1.76
(34, s), 2.05 (3H, s), 2.07-2.21 (2H, nm), 2.26 (3H,
s}, 3.22-3.38 (2H, m}, 3.38 (3H, s), 3.77 (3H, s),
3.77-3.96 (2H, m), 4.24 (2H, t, J=7.5Hz), 6.53-6.71
(2H, m), 6.93-7.14 (5H, m), 7.25 {1H, t, J=THz),
8.20 (1H, 4, J=7Hz), 8.43 (7H, d, J=THz)

Example 71

To a mixture of 3-methoxy-4-[2-~[3-(tert-butoxycarbonyl]-
aminoprop-l-yl}oxybenzoyl])amino-N-[2~ (4-aminobut-1-yl)oxy-4-
methyllphenyl-N-methylbenzamide (365 mg) and N~ (tert-
butoxycarbonyl)glycine (111 mg) in N,N-dimethylformamide (15
ml) were added N-ethyl-N'-(3-dimethylaminopropyl)carbodiimide

hydiochloride (132 mg) and hydroxybenzotriazole (93.2 mg) and  3

the mixture was stirred at ambient temperature overnight.
The solution was diluted with ethyl acetate {30 ml) and the
solution was washed successively with saturated agueous
sodium hydrogen carbonate, water and brine. The crganic
phase was dried over magnesium sulfate and the sclvent was

evaporated in wvacuo to éive an amorphous. The crude product

was purified by silica gel column chromatography (1% methanol

in chloroform) tc give 3-methoxy-4-{2-~([3-tert-

butoxycarbonyl) aminoprop-1-yl]loxybenzoyl] amino~N-{2-4-({tert-

butoxycarbonylamino) acetylaminobut~-1l-yl}oxy-4-methyl]lphenyl-

N-methylbenzamide (320 mg).

NMR (CDClz, &) : 1.39 (9H, s), 1.42 (9H, s), 1.58-1.70

(2H, m), 1.70-1.80 (2H, m), 2.05-2.17 (2K, m), 2.27
(3H, s), 3.20-3.34 (4H, m), 3.30 (3H#, s), 3.70-3.95
(4H, m), 3.74 (3H, s), 4.22 (2H, t, J=7.5Hz), 6.56-
6.68 (2H, m), 6.88-7.11 (5H, m), 7.45 (iH, t,
J=7Hz), 8.20 (1K, 4, J=7Hz), 8.28 (1H, d, J=7H2)
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Example 72

The following compounds were obtained according to a
similar manner to that of Example 71.

*e 5 1) 4-[2-[3~-(tert-Butoxycarbonylamino)prop-1-yl]oxybenzoyl]-
amino-3-methoxy-N-[2-[4-[3-{tert-butoxycarbonyl})-
aminopropionylaminolbut-1-yl]oxy-4-methylphenyl]-N-

methylbenzamide
| NMR (CDCl3, &) : '1.40 (9H, s), 1.41 (9H, s), 1.60-1.82
10 (4, m), 2.10-2.19 (2H, m), 2.29 (3H, s), 2.48 (2H,

br), 3.25-3.42 (6H, m), 3.32 (3H, s), 3.79 (3H, s),

3.80-3.97 (2H, m), 4.25 (2H, t, J=5Hz), 6.59 (1R,

s), 6.67 (1H, d, J=8Hz), 6.94-7.11 (SH, m), 7.45

(1H, dd, J=2, 8Hz), 8.20 (1H, d, J=8Hz), 8.39 (1H,
15 d, J=8Hz)

2) 4-[2-[3-(tert-Butoxycarbonylamino)prop-l-yl]oxybenzoyl]-
amino-3-methoxy-N-([2-[4~([[1- (tert-butoxycarbonyl} -
piperidin-4-yl]carbonylaminojbut-1-yl] oxy~4-

20 methylohenyl]~4-methylbenzamide
NMR (CDCls, 6) : 1.40 (SH, s), 1.44 (9H, s), 1.60-1.81
(8H, m), 2.08-2.18 (2H, m), 2.29 (3H, s), 2.70 (1lH,
br), 3.30 (2H, q, J=5Hz), 3.32 (3H, s), 3.76 (3H,
s), 3.76-4.15 (6H, m), 4.22 (2H, t, J=5Hz), 6.5%
25 (1H, s), 6.65 (1H, d, J=8Hz), 6.94-7.10 (6H, m),
7.44 (1H, dd, J=2, 8Hz), 8.20 (1H, d, J=8Hz), 8.39
(1H, d, J=8Hz)

Example 73
r 30 To an ice-cooled mixture of 4-[2-[3-(tert-
butoxycarbonylamino)prop-1-ylloxybenzoyl] amino-3-methoxy-N-
. [2-(4-aminobut-1-yl) oxy-4-methylphenyl]-N-methylbenzamide
{430 mg) and triethylamine (68 mg) in dichloromethane (10 ml)
was added phenyl chlorocarbonate (106 mg) dropwise and the
35 solution was stirred at the same temperature for 30 minutes.
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The resulting mixture was diluted with dichloromethane (10
nml) and the solution was washed successively with 1IN
hydrochloric acid saturated agueous sodium hydrogen carbonate

and brine. The solvent was dried over magnesium sulfate and

removed under reduced pressure to give 4-[2-[3-(tert-
butoxycarbonylamino) prop-1~yl] oxybenzoyl]arino~3-methoxy-N-
{ (2- (4-phenoxycarbonylaminobut-1~-yl)oxy-4-methylphenyl)] -N-
methylbenzamide (471 mg). '

- NMR (CDCly, 8) : 1.40 (9H, s), 1.60-1.390 (4, m},

2.08-2.17 (24, m), 2.29 (3H, s), 3.27 (2H, q,
J=5Hz), 3.31 (2H, t, J=5Hz), 3.36 (3H, s), 3.78
(34, s), 3.82-4.00 (2H, m), 4.21 (2H, t, J=5Hz},
4.73 (1H, br), 5.38 (1H, br), 6.61-6.68 (2H, n),
€6.91-6.2% (4H, m), 7.06-7.20 (5H, m), 7.30-7.38
(2H, m), 7.42 (1H, 4ad, J=2, 8Hz), 8.20 (1H, d,

- J=8Hz}, 8.40 (1H, d, J=8Hz)

Example 74

A mixture of 4-[2-[3—(tert-butoiycarbonylamino)prop—l-
yl]loxybenzoyl]amino-3-methoxy-N=-[2- (4-amincbut-1-yl)oxy—4-
methylphenyl]-N~methylbenzamide (120 mg) and 3~
(dimethyvlamino)prop-1-yl phenyl carbonate (127 mg) in N,N-~
dimethylformamide (5 ml) was stirred at 50°C for 8 hours.
The reaction mixture was diluted with ethyl acetate (15 ml)
and the solution was washed successively with saturated
aqueous sodium bicarbonate solution and brine.

The solution
was dried cver potassium carbonate.

The solvent was
evaporated and the residue_ was purified on silica gel column

chromatography (Si0, 20 g, 3-15% methanol in chloroform) to
give 4-{2-([3-(tert-butoxycarbonylamino)prop-1l-yl]loxybenzoyl]-
arnino-3-methoxy-N-{2- (3~dimethylaminoprop~l-yl)oxycarbonyl-
amino]lbut-1-yljoxy-4-methylphenyl]-N-methylbenzamide (64 mg).
NMR (CDCl,, d) : 1.40 (9K, s), 1.62-1.87 (6H, m),
2.05-2,18 (2H, m), 2.28 (3H, s), 2.30 {(6H, s), 2.44
(24, ¢, J=5Hz), 3.20-3.32 (4K, m), 3.32 (3H, s),
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3.78 (3H, s), 3.80-4.00 (2H, m), 4.12 (2K, t,
J=5Hz), 4.24 (2H, t, J=5Hz), 6.59-6.64 (2H, m),
6.88-7.12 (5H, m), 7.44 (1H, dd, J=2, SHz), 8.21
(1H, d, J=8Hz), 8.40 (1H, br)

Example 75

To a sclution of 4-[2-[(3-tert-butoxycarbonylaminoprop-
1-yl)oxylbenzoyl}amino-3-methoxy-N-methyl-N-[2-[5~ (4~
6xopiperidin-1—yl)carbonylpent-l-yl]oxy-4-methylphenyl]-
benzamide (192 mg) in methanol (5 ml) was added sodium
borohydride (19 mg) at ambient temperature and the mixture
was stirred at the same temperate for 1 hour. The reaction
was quenched with 0.5N hydrochloric aciad (10 ml) and the
mixture was extracted with chloroform (15 ml x 3}). The
organic layer was washed with aqueous sodium hydrogen
carbonate and brine, and the solution was dried over
magnesium sulfate. The solvent was evaporated in wacuo to
give 4-[2-{(3-tert-butoxycarbonylamninoprop-1-yl}oxylbenzoyl]-
amino—3-methoxy—N-methyl-N—[2—[5-(4-hydroxypiperidin—1-
yl)carbonylpent-1-ylloxy-4-methylphenyllbenzamide (199 mg).

NMR (CDCly, &) : 1.39 (9H, s), 1.41-1.99 (10H, m),

2.05~2.20 (2H, m), 2.27 (3H, s), 2.30-2.51 (2E, m),
3.01-3.22 (2H, m), 3.30 (3H, s), 3.65-4.14 (7H, m),
3.76 (3H, 5), 4.22 (2H, t, J=5Hz), 6.52-6.67 (2K,
m), 6.78-7.10 (5H, m), 7.38-7.47 (1H, m), 8.19 (1lH,
d, J=7Hz), 8.32 (1H, d, J=T7Hz)

Example 76

To a mixture cf 4-[2~[ (3-tert-butoxycarbonylaminoprop-1-

 yl)oxylbenzoyl]amino-3-methoxy-N-methyl-N-{[2~[5~ (4~

oxopiperidin-1-yl)carbonylpent-i-yljoxy-4-methylphenyl]-
benzamide (250 mg), ammonium acetate (51 mg) and acetic acid
(0.5 ml) in methanol (10 ml) was added.sodium
cyanoborohydride (21 mg) at 0°C and the mixture was stirred
at ambient temperature for 12 hours. The mixture was poured
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into ice-cooled 1N aqueocus sodium hydroxidé solution (15 ml)
and the solution was extracted with chloroform (15 ml x 3).

The organic layer was washed with brine and dried over

potassium carbonate. The solvent was evaporated in vacuo and

the residue was purified by silica gel column chromatography
(Si0, 40 g, 5-15% methanol in chloroform) to give 4-[2-([(3-
tert-butoxycarbonylaminoprop-1-yl)oxylbenzoyl]anino-3-
methoxy-N-methyl~N-[2-[5~{4-aminopiperidin-1-yl) carbonylpent-
l1-yl]loxy-4-methylphenyl]lbenzamide (91 mg).

.~ NMR (CDCly, &) : 1.41 (9H, s), 1.45-2.01 (128, m),
2.09-2.20 {2H, m), 2.28 (3H, s), 2.23-2.45 (4H, m),
2.56-2.71 (1H, br), 2.93-3.12 (2H, m), 3.25-3.36

_{2H, m}, 3.32 (3H, s), 3.79 (34, s), 3.81-4.02 (2H,
m), 4.23 {2H, t, J=5Hz), 4.91-4.08 (1H, br), 6.56-

- 6.68 (2H, m), 6.82-7.13 (5H, m), 7.45 (2H, d,
J=8Hz), 8.20 (1H, d, J=8Hz), 8.40 (1H, d, J=8Hz)

Example 77

The following compound was obtained according to a
similar manner to that of Example 76.

4-[2-(3~tert-Butoxycarbonylaminoprop~1l-yl)oxybenzoyl]-
amino-3-methoxy-N-methyi-N—{2-[6-(4-methylpiperazin—1-yl)hex-
1-yl]oxy-4~-methylphenyl }benzamide '

NMR (CDC13, 6) : 1.39 {(9H, s), 1.45-1.84 (8H, m),
2.09-2.22 (2H, m), 2.27 (3H, s), 2.28 (3H, s),
2.32-2.59 (8H, m), 3.32 (1H, q, J=5Hz), 3.34 (3H,
s), 3.80 (3H, s), 3.82-4.01 (2, m}, 4.28 (2%, t,
J=5Hz), 6.56-6.65 (2H, m), 6.82~-7.12 (6H, m), 7.43-
7.50 (1H, m), 8.20 (1H, d, J=8Hz), 8.38 (1H, 4,

J=8Hz)
Example 78

To a mixture of 4-([2-(3-tert-butoxycarbonylaminoprop-1i-
vl) oxybenzoyl]amino-3-methoxy-N-methyl-N-[2-[5-carboxypent-1-

.oat
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ylloxy-4-methylphenyl]lbenzamide (250 mg), 2-dimethylamino-
ethanol {99 mg) and 4-dimethylaminopyridine (36 mg) in
dichloromethane (10 ml) was added N-ethyl-N'-(3-
dimethylaminoprop-l-yl)carbodiimide hydrochloride (71'ﬁg) at
0°C and stirred at the same temperature for 7 hours. The
mixture was diluted with chloroform (20 ml) and the solution
was washed with water (20 ml x 2) and brine. The solution
was dried over magnesium sulfate and the solvent was removed
under reduced pressure. This residue was purified by silica
gel column chromatography (SiO, 30 g, 1-10% methanol in
chloroform) to give 4-[2-(3-tert-butoxycarbonylaminoprop-l-
yl)oxybenzoyl]amino-3-methoxy-N-methyl-N-[2-[5- (2-dimethyl~-
aminoeth-1-yl)oxycarbonylpent-i-yl]oxy-4~methylpheyl}-
benzamide (238 mg).
NMR (CDCls, o) ;.40 {(9H, s}, 1.45-1.57 (2H, m),
1.65-1.90 (4H, m), 2.10-2.21 (2H, m), 2.28 (9H, s).
2.39 (2H, t, J=5Hz), 2.55 (2H, t, J=5Hz), 3.30 (2H,
t, J=5Hz), 3.32 (3H, s}, 3.79 (3H, s), 3.82-4.00
(2H, m), 4.18 (2H, t, J=5Hz), 4.24 (2H, t, J=5Hz),
4.75-4.86 {1H, br), 6.54-6.67 (2H, m), 6.81-7.11
(54, m), 7.41-7.49 (1H, m), 8.20 (1lH, d, J=8Hz),
8.4% (1H, d, J=8Hz)

Example 79

To a solution of 4-[2-(3-tert-butoxycarbonylaminoprop-1-
yl)oxybenzoyl] amino-3-methoxy-N-methyl-N- {2~ (5~
ethoxycarbonylpent-1l-yl)oxy-4-methylphenyllbenzamide (400 mg)
in tetrahydrofuran (5 ml) was added lithium aluminum hydride
(12 mg) at -23°C and the mixture was stirred at 0°C for 3
hours. The reaction was quenched with slow addition of 0.5N
hydrochloric acid (15 ml) and the solutipp_was stirred at
ambient temperature for 20 minutes. The solution was
extracted with chloroform (15 ml x 3) and the organic layer
was washed with aqueous saturated sodium bicarbonate solution
and brine. The solution was dried over magnesium sulfate and
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the solvent was removed under reduced pressure to give 4-{2-
{3~tert-butoxycarbonylaminoprop-1-yl)oxybenzoyl}amino-3-
methoxy-N-methyl-N-[2- (6-hydroxyhex-1~yl)oxy-4-
methylphenyl]lbenzamide (456 mg).

2.27 (34, s), 3.30 (2H, g, J=5Hz), 3.32 (3H, s),
3.64 (24, t, J=5Hz), 3.78 (3H, s), 3.81-4.02 (2H,
m), 4.23 (2H, t, J=5Hz), 6.57-6.63 (2H, m), 6.84-
7.13 (6H, m), 7.41-7.49 (1H, m), 8.20 (1H, d,
J=7Hz) 8.41 (1H, d, J=T7Hz)

Example 80

To a solution of oxalyl chloride (95 mg) in

dichloromethane (10 ml) was added dimethyl sulfoxide (117 mg)
dropwise at ~78°C. The mixture was warmed to -15°C and a
solution of 4-[2-(3-tert-butoxycarbonylaminoprop-i-
yl)oxybenzoyl)amino-3-methoxy-N-methyl~N-[2~ {6-hydroxyhex-1-
yl) oxy-4-methylphenyl]benzamide (450 mg) in dichloromethane

(10 ml) was added thereto. After being stirred at the same

tenmperature for 10 minutes, to the reaction mixture was added

triethylamine (343 mg) and stirred at the same temperature

for 5 minutes. The resulting solution was warmed to ambient

temperature and poured into water. The mixture was extracted

with chloroform (15 ml x 3) and the organic layer was washed

with brine. The solution was dried over magnesium sulfate

and the solvent was evaporated to give 4-[2-(3-tert-

butoxycarbonylaminoprop-1-yl)oxybenzoyl)amino-3-methoxy-N-

methyl-N-[2- (5-formylpent-1-yl)oxy-4-methylphenyl]lbenzamide

{546 mg)

NMR (CDClj, &) : 1.40 (9H, s}, 1.50-1.81 (6H, m),

2.11-2.23 (2H, m), 2.27 (3H, s),. 2.50 (2H, t,
J=5Hz), 3.31 (1H, q, J=5Hz), 3.34 (3H, s}, 3.79
(34, s}, 3.85-4.00 (2H, m), 4.27 (2H, t, J=5Hz),
6.60-6.68 (2H, m), 6.81-7.12 (6H, m)}, 7.42-7.51
(1H, m), 8.21 (1H, d, J0=7Hz), 8.41 (1H, 4, J=7Hz2),
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9.89 (1E, s)

Example 81

To a solution of 4-[2-[3~(tert~butoxycarbonyl)aminoprop-
1-ylloxybenzoyl]amino-3-methoxy~-N-[2- (4~-cyanophenylmethyl}-
oxy-4-methylphenyl]-N-methylbenzamide (360 mg) in xylene (8
nl) was added trimethyltin azide (218 mg) and the solution
was stirred at 120°C for 3 days. The solution was cooled to
ambient temperéture and 12N hydrochloric acid (10 ml) was
added to the solution to decompose tin salt of the tetrazole
compound and the excess reagent. Then the solution was
adjusted to pH 7 with saturated aqueous sodium hydroxide at
0°C, and the solution was extracted with ethyl acetate (50 ml
X 3). The organic layer was washed with brine, and dried
over magnesium sulfate. The solvent was evaporated to give a
crude product. The crude product was purified by silica gel
column chromatography (Si0, 30 g, 2-25% methanol in
chloroform) to give 4-[2-(3-aminoprop-l-yl)oxybenzoyl]amino-
3~methoxy-N-[2-{4- (tetrazol-5-yl)phenylmethyl]oxy-4-
rnethylohenyl}-N-methylbenzamide (227 mg).

NMR (CDCly, &) : 2.15 (3H, br s), 2.14-2.26 (2H, m),

3.17 (2H, g, J=5Hz), 3.40 (3H, s}, 3.57 (3H, s),
4.20 (28, t, J=SHz), 4.95 (1H, d, J=12Hz), 5.22
(1§, ¢, J=12Hz), 6.55-6.64 (2H, m), 6.80 (1H, s),
6.92-7.08 (6H, m), 7.23 (1K, br), 7.43 (1H, dd,
J=2, 8Hz), 7.78 (2K, d, J=8Hz), 8.20 (1lH, d, J=8Hz)

Example 82 .

A mixture of 4-[2-(3-aminoprop-i-yl)oxybenzoyl]amino-3-
methoxy-N-methyl-N-{2-[5-({4~-dimethylaminopiperidin-1-
yl)carbonylpent-1l-ylloxy-4-methylphenyllbenzamide (275 mg)
and O-methylisourea ({44 mg) in ethanol (5 ml) was refluxed
for 3 days. The solvent was evaporated in vacuo and the
residue was purified on basic silica gel column
chromatography. {Si0, 17 g, 1-80% methanol in chloroform) to
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give 4-[2~(3-guanidinoprop-1~-yl)oxybenzoyl]anino-3-methoxy-N-
methyl=N-[2~[5~ (4~dimethylaninopiperidin-1-yl)carbonylpent-1-
ylloxy-4-methylphenylibenzamide (53 mg).

NMR  (CDCl3, &) 1.40-1.57 (6H, m), 2.06-~2.20 (2K, m),

2.27 (64, s), 2.28 (3#, s), 2.29-2.41 (4H, m), 2.50
(1K, br), 3.04 (2H, br), 3.30 (3H, s), 3.42 (2H,
vr), 3.76 (3R, s), 3.78 (2H, br), 3.82-4.01 (2H,
z), 4.25 (2H, br), 6.55-6.68 (2H, m), 6.81-7.08

(58, m), 7.28 (1H, s), 7.42 (1H, dd, J=2, BHz),

7.99 (1H, d, J=8Hz), 6.29 (1H, br)

Examole 83

The following compound was obtained according to a
similar manner to that of Example 6.

4-[2-[3-({tert-Butoxycarbonylarino) prop-1-yl)oxybenzoyl]-
arino~3-methoxy-N-[2-(4-aninobut~-1-yl)oxy-4~methylphenyl]~N-
methylbenzamide
NMR (CDCly, &) : 1.40 (9K, s), 1.81-1.99 (4H, m},
2.05-2.14 (2H, n), 2.24 (34, s), 3.08 (2H, br),
3.29 (24, br), 3.30 (3H, s), 3.70 (3H, s), 3.76-
3.96 (24, m), 4.14 (2H, t, J=5Hz}, 5.07 (1H, br),
€.54-€.€6) (2K, m), 6.85-7.04 (4H, m}, 7.25 (1H, s),

7.37 (18, dd, =2, 8Hz), 8.14 (1H, d, J=8Hz), 8.38
(1#, d, J=8Hz)

Example 84
To a solution of 4-[2-[3-(tert-butoxycarbonylamino)prop-
l-yloxy]benzoylamino]—3-me£hoxy—N-[2-{4-(phenoxycarbonyl-
anino)but-1-yl}~-4-methylphenyl}-N-methylbenzamide (200 mg) in
N,N-dimethylformamide (5 ml)} was added 1-p§thylpiperazine (88
il) and the solution was stirred at 80°C for 7 hours. The
solution was diluted with ethyl acetate (15 ml) and washed
successively with water (20 ml x 4) and brine. The solvent

was dried over magnesium sulfate and removed under reduced
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. pressure. The crude product was purified on silica gel
» column chromatography (SiO, 25 g, chloroform-methanol 2-10%)
to give pure 4-[2-[3-(tert-butoxycarbonylamino)prop-1-
ylloxybenzoyl]amino-3-methoxy-N-[2-[4~- [(4-methylp1per321r-1-
5 yl) carbonylamino]but-1-yl]oxy~4-methylphenyl]-N-
methylbenzamide (124 mg).
NMR (CDClj, &) : 1.40 (SH, s), 1.60-1.81 (4H, m),
2.13-2.22 (24, m), 2.29% (6H, s), 2.39 (4H, br),
3.79 {3H, s), 3.25-3.51 (8H, m), 3.32 (3H, s),
10 3.75-3.9%9 (2H, m), 4.26 (2H, t, J=5Hz), 6.57-6.71
(2H, =), 6.92-7.18 (6H, m), 7.48 (1H, dd, J=2,
8Hz), B.20 (1H, d, J=8Ez), 8.41 (1H, d, J=8Hz)

e

Example 85
i5 The following compounds were obtained according to a
similar manner to that of Example 84.

l) 4-[2~[3-{tert-Butoxycarbonylamino}prop-l1-vl]loxybenzoyl}-
amino-3-methoxy-N-[2-[{4~[ (4-dimethylaminopiperidin-1-
20 yl)carbonylazino]but-1-yl)oxy-4-methylphenyl}]-N-
' methylbenzamide
NMR (CDC13. 8) : 1.40 (9H, s), 1.65-1.90 (4H, m), 2.28
(34, s), 2.30 (éH, s), 2.77 (1H, t, J=11Hz}, 3.29
(2H, g, J=5Hz), 3.32 (3H, s), 3.78 (3H, s), 3.85-
25 4.11 (64, m), 4.25 (2H, t, J=5Hz), 6.55-6.70 (2H,
m), 6.92-7.13 (5H, m), 7.45 (1B, dd, J=2, 8Hz),
8.20 (1¥, 4, J=8Hz), 8.40 (1K, d, J=8BHz)

. 2) 4- [2-[3-(tert-Butoxycarbonylamino)prop—l—yl]oxybenzoyl]-
30 amino~-3-methoxy-N-[2- (4~ureidobut-1-yl)oxy-4~-
methylphenyl]-N-methylbenzamide
NMR (CDClgz, &) : 1.40 (9H, s), 1.45-1.80 (4H, m),
2.01-2.11 (2H, m), 2.27 (3H, s), 3.22-3.31 (2H, m),
3.30 (3H, s), 3.65-3.77 (2H, m), 3.71 (3H, s), 4.22
35 : (2H, t, J=5Hz), 5.16 (2H, br), 6.48 (1H, s), 6.71
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(1H, d, J=8Hz), 6.90-7.15 (SE, m), 7.41 (1H, dd,
J=2, 8Hz), 8.11 (1H, d, J=8Hz), 8.35 (1K, d, J=8Hz)
Example 86

To a solutiorn of 4-{2~[3~(tert-butoxycarbonylamino}prop-
1-yloxylbenzoylamino}-3-methoxy-N-[2-[4- (phenoxycarbonyl-

amino)but-1-yl}-4-methylphenyl]-N-methylbenzamide (150 mg) in

N,N-dimethylformamide (5 ml) was added dimethylamine
hydrochloride (40 mg) and the mixture was stirred at 80°C for
7 hours. The mixture was cooled to ambient temperature and

The solution was washed
with water (15 ml x 5) and brine, and dried over magnesium
sulfate. The solvent was removed in vacuo and the residue
was purified on silica gel column chromatography (Si0, 20 g,
chloroform-methanol 1-5%) to give 4-[2-([3-(tert-
butoxycarbonylamino) prop-1-yloxylbenzoylamino}-3-methoxy-N-
[2-[4- (N,N-dimethylureido)but~1~-yloxy] ~4-methylphenyl] -N-
methylbenzamide (115 mg).

NMR (CDCly, &) : 1.40 (9H, s), 1.60-1.87 (4H, m),

2.06-2.18 (2H, m), 2.28 (3H, s), 2.90 (6H, s}, 3.30
(2H, q, J=5Hz), 3.34 (3H, s), 3.79 (3H, s), 3.85-
4.02 (2H, m), 4.23 (2H, t, J=SHz), 6.57-6.64 (2H,
m), 6.90-7.10 (58, m), 7.44 (1H, dd, J=2, 8Hz),
8.20 (1K, &, J=8Hz), 8.41 (1H, d, J=8Hz)

Example 87

To a solution of 4-(2-[(3~tert-butoxycarbonylaminoprop-
1-yl)oxylbenzoyl)amino~3-carboxymethoxy-N-nethyl-N=-[2=- (5~ (4~
methylpiperazin-1~yl)carbonylpent~l-yloxy]-4-methylphenyl]-
benzamide (128 mg) in methanol (5 nl) was added dropwise
trimethylsilyldiazomethane (5 ml, 2.0M n-hexane solution) and
stirred at ambient temperature for 30 minutes. The solution
was concentrated in vacuo and the residue was purified by
preparative thin layer silica gel chromatography

(chloroform:methanol:28% aqueous ammonia solution, 50:5:1) to

TP !IMJ
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give 4-[2-[(3-tert-butoxycarbonylaminoprop-1-yl)oxylbenzoyl]-
amino-3-methoxycarbonylmethoxy-N-methyl-N-[2~[5- (4~
methylpiperazin-l-yl)carbonylpent~1-yloxy]-4—methylphenyl]-

benzamide (85 mg).
NMR (CDClz, &)
2.00-2.10
2.30-2.42
3.45-3.,51
3.87-3.96
6.53-6.13

1.39 (%H, s), 1.45-1.37 (8H, m),

(2H,
(6H,
(2H,
(2H,
(2H,

br), 6.92-7.02

Example 88

m),
n),
m),
m),
m),

2.26 (3H, s), 2.29 (3H, s),
3.18-3.27 (2H, m), 3.30 (3H, s),
3.63 (2H, br), 3.79 (3H, s),
4.22-4.29 (2H, m), 4.54 (2H, s),
6.77-6.85 (1H, m), 6.89 (1H,

(2H, m), 7.02-7.10 (1H, m), 7.43-
7.47 (1H, m), 8.14-8.19 (1H, m), 8.40-8.45 (1iH, m)

The fcllowing compound was obtained according to a

similar manner to that of Example 8.

4-[2-[(3-tert-Butoxycarbonylaminoprop-l—yl)oxy]benzoyl]-
amino-3-dimethylaminocarbonylmethoxy—N-methyl-N-[2-[5-(4—
methylpiperazin-l—yl)carbonylpent-l-yloxy]-4-methy1phenylj—

benzamide

NMR (CDCly, ) :

1-39 (QH' S), 1.48~1u58 (ZH' m)’

1.63-1.88 (6H, m), 1.97-2.09 (24, m), 2.28 (3H, s),
2.30 (3H, s), 2.31-2.42 (6H, m), 2.99 (3H, s), 3.02
(3H, s), 3.17-3.27 (2H, m), 3.32 (3H, s), 3.50 (2H,
br), 3.63 (2H, br), 3.83-3.97 (2H, m), 4.22-4.29
(2H, m), 4.67 (2H, s), 6.53-6.63 (2H, m), 6.80-6.90
(2H, m), 6.96-7.09 (3H, m), 7.93 (1H, t, J=6Hz),
8.14 {1H, d, J=6Hz), 8.38 (1K, d, J=7Hz)

Example 89

To a solution of 4-[2-{ (3-tert-butoxycarbonylaminoprop-
l-yl)oxy]benzoyllamino-3-ethoxycarbonylmethoxy-N—methyl—N—[2-

[5—(4-methy1piperazin—1-yl)carbonylpent-l-yloxy]—4-
methylphenyl]jbenzamide (102 mg) in 7.5N ammonia in methanol
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{5 ml) was stirred at ambient temperature for 24 hours. The
solution was concentrated in vacuo to give 4-[2-[(3-tert-
butoxycarbonylaminocprop-i-yl)oxylbenzoyl]amino~3-
aminocarbonylmethoxy-N—methyl-N~[2-[5-(4-methy1pipefazin—1-
yl)carbonylpent-1l-yloxyl}-4-methylphenyl]lbenzamide (92 mg).
NMR (CDClg, &) : 1.37 (9H, s), 1.48-1.60 (2H, m),
1.60~1.75 (4H, m), 1.75-1.88 (2H, n), 1.97-2.08
{(2€, m), 2.27 {34, s), 2.28 (3K, s), 2.30-2.41 (6H,
mn), 3.17-3.27 (2H, m), 3.30 (3K, s), 3.47 (3H, s),
3.52-3.62 (2H, m), 3.90-3.97 (2ﬁ, m), 4.16-4.29
(4H, m), 5.85 (1H, br), 6.57 (1H, d, J=7Hz), 6.67
(1H, s), 6.75-6.90 (2H, m), 7.00 (1H, 4, J=7Hz),

7.07"7.17 (2H' m)’ 8.00 (1H' S), 8.18"8.21(11{; m)’
8.25 (1H, d, J=T7Hz)

Example 90
The following compound was obtained accoxding to a
similar manner to that of Example 89.

4-[2-[ (3-tert-Butoxycarbonylaminoprop-l-yl)oxylbenzoyll-
anino-3-methylaminocarbonylmethoxy-N-methyl-N-[2-[5~ (4~

methylpiperazin-1-yl)carbonylpent-l-yioxy]-4-methylphenyli-~
benzaride

MMR (CDCly, &) : 3.37 (9H, s), 1.45-1.77 (6H, m),

1.77-1.88 {2H, m), 1.96-2.08 (2H, m), 2.28 (3H, s),
2.29 (34, s), 2.29-2.40 (6H, m), 2.82-2.83 (3H, s),
3.18~3.27 (2H, m), 3.30 (3%, s), 3.43-3.50 (3H, m),
3.57 (2H, br), 3.90-3.97 (2H, m), 4.18-4.30 (3H,
m), 6.57 (1H, d, J=6Hz), 6.65 (1H, s), 6.76-6.83
(24, m), 7.00 (iH, &, J=THz), 7.06-7.15 (2H, m),
7.45 (1H, t, J=7Hz), 8.16-8.22 (2H, m)

Example 91

The following compound was obtained according to
similar manners to those of Examples 8 and 16.
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4- (2-Aminobenzoyl) amino-N-methyl-N-[4-methyl-2~[5~- (4-

methylpiperazin-l-yl)carbonylpent-l-yloxy]phenyl]benzamide
dihydrochloride

NMR (DMSO~dg, 8) : 1.35-1.66 (4H, m), 1.66-1.82 (2H,
m), 2.22 (3H, s), 2.40 (2H, t, J=7Hz), 2.73 (3H,
s), 2.77-3.11 (3H, m), 3.17 (3H, s), 3.28-3.56 (3H,
m), 3.76-4.17 (3H, m), 4.35-4.52 (1H, m), 6.63 (1K,
d, J=%Hz); 6.79 {1, s), 6.91 (1H, dd, J=9, 9Hz),
6.98-7.11 (2H, m), 7.22 (2H, &, J=9Hz), 7.36 (1H,
dd, J=9, 9Hz), 7.54 (2H, 4, J=9Hz), 7.69 (1H, 4,
J=9Hz)

Example 92

The fcllowing compounds were cobtained according to

similar manners to those of Examples 6 and 16.

1)

2)

4-[2-[ (3~Arinoprop-1-yl)aminolbenzoyl}amino-3-methoxy-N-

methyl-N-[4-methyl-2~[5- (4-methylpiperazin-1-yl)-

carbonylpent-l-yloxy]phenyl)benzamide trihydrochloride

NMR (DMSO-dg, &) : 1.36-1.65 (4H, m), 1.66-i.92 (4H,
m), 2.23 (3H, s), 2.38 (2B, t, J=THz), 2.68-2.77
(3H, m), 2.77-3.12 (4H, m}, 3.18 (3H, s), 3.22 [(2E,
t, J=7Hz), 3.28-3.56 (3HE, m), 3.63 (3H, s}, 3.75-
4.32 (4H, m), 4.42 (1H, m), 6.58-6.69 (2H, m), 6.78
(1€, 4, J=8Hz)}, 6.83 (1H, s), 6.86-6.96 (2H, n),
7.03 (1E, d, J=8Hz), 7.34 (lHK, dd, J=8, 8Hz), 7.6l
(1H, d, J=8Hz), 7.€7 (1H, d, J=8Hz), 7.91-8.17 (3§,

- m), 9.23 (1K, s)

4-[2-{3-Aminoprop-1-yl)oxybenzoyl]amino-3-methoxy-N-

methyl-N-{2-[5~-(4-methylpiperazin-1-yl)carbonylpent-1-

yloxylphenyl]lbenzamide dihydrochloride

NMR (DMSO-dg, o) ¢+ 1.34~1.66 (4H, m), 1.66-1.83 (2H,
m), 2.04-2.24 (2H, m), 2.32-2.46 (2H, ®), 2.74 (3H,
s), 2.79-3.12 (4H, m), 3.22 (3H, s), 3.29-3.58 (3H,
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- m), 3.63-4.19 (7€, m), 4.28-4.,52 (3H, m), 6.80-7.08
(44, m), 7.08-7.36 (4H, m), 7.58 (1iH, dd, J=9,
9Hz), 8.02 (1H, d, J=9Hz), 8.13 (2H, br s), 8.28
(18, d, J=SHz2)

4-[2- (3-Aminoprop-1-yl)oxybenzoyl] amino-3~-methoxy-N-
methyl-N-{[2-[5~{4-dimethylaminopiperidin-1-yl)-

. carbonylpent-l-yloxyl-4-methylphenyl]lbenzamide

dihydrochloride

NMR {DMSO-dg, 3) : 1.28-1.82 (8H, m), 1.90-2.51 ({11H,
m), 2.64 (6H, s}, 2.74-3.06 (3H, m), 3.18 (3H, s),
3.22-4.08 (6H, m), 4.29-4.41 (2H, m), 4.51 (1H, m),
' 6.64 (1H, d, J=8Hz), 6.75-7.20 (5H, m), 7.27 (1H,
d, J=8Hz), 7.58 (1H, m), 7.94-8.32 (5H, m)

4-[2-{3-Aninoprop-1-yl)oxybenzoyl]amino-2-chloro-N-

methyl-N-{2-[5-(4-methylpiperazin-l-ylcarbonyl)pent~1-

yvloxy)phenyllbenzamide dihydrochloride

NMR (DMSO-dg, &) : 1.39-1.68 (4H, m), 1.69-1.90 {2H,
m), 1.82-2.12 (2K, m), 2.31-2.50 {2H, m), 2.73 (3,
br s), 2.79-3.10 (4H, m), 3.17-3.61 (7H, m), 3.92-
4.26 (5H, m), 4.42 (1H, m), 6.77 {1H, m), 6.92-7.23

(6H, m), 7.34-7.58 (3H, m), 7.81 (1H, s), 7.90-8.14
(3H, m)

4-[2- (3-Aminoprop~1-yl)oxy-5~methylbenzoyl]amino~3-

methoxy-N-methyl-N-{2-[{S-(4-methylpiperazin-~1-

yl)carbonylpent-1-ylloxy-4-methylphenyll}benzamide

dihydrochloride

NMR (CDC13, 8) : 1.50~-1.93 (8H, m), 2.28 (3H, s},
2.28-2.36 {(2H, m), 2.31 (3H, s),- 2.79 (3H, s),
3.09-3.20 (2H, m), 3.29 (3#, s), 3.80 (3H, s),
3.85-4.04 (2H, m), 4.18-4.28 (2H, m), 6.57~-6.66

(2H, m), 6.80-6.95 (4H, m), 7.20-7.25 {(1H, m), 7.72
(14, br), 8.51 (1H, br)

I . i i
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4-[2- (3-Aminoprop-1-yl)oxy-4-chlorobenzoyl]amino-3-

methoxy-N-methyl-N-[2-[5-(4-methylpiperazin-1-

vl)carbonylpent-l-yl]oxy-4-methylphenyl)benzaride

dihydrochloride

NMR (CDCl,, ) : 1.45-1.86 (8H, m), 2.23 (3H, s),
2.29-2.43 (2H, m), 2.78 (3H, s), 3.05-3.16 (2H, m),
3.23 (3H, s), 3.78 (3H, s), 3.82-4.03 (2H, m),
4.18-4.32 (2H, m), 6.54-6.64 (2H, m), 6.78-7.08
(4H, m), 7.94 (1H, d, J=8Hz), 8.58 (1H, br)

4-[2-(3-Aminoprop-1-yl)oxy-4-methoxybenzoyl] amino=-3-

methoxy-N-methyl-N-[2~[5~ (4-methylpiperazin-1-yl)-

carbonylpent-1-yl]oxy-4-methylphenyllbenzamide

dihydrochloride

NMR (CDClz, &) : 1.40-1.89 (6H, m), 2.28 (3H, s),
2.30-2.61 (6H, m), 2.70-3.04 (4H, m), 3.08-3.25
(2H, m), 3.28 (3H, s), 3.80 (6H, s), 3.82-4.08 (2H,
m), 4.26 (2K, br), 6.49-6.66 (4H, m), 6.78-7.00
(3, m), 7.53-8.02 (1H, m), 8.30 (1H, br), 8.52
(2H, br)

4-[2-1(3-Aminoprop-1-yl)oxylbenzoyl)amino~3-methoxy-N-
methyl-N-methyl-N-[2-[5- (4~-dimethylaminopiperidin-1-
yl)carbonylpent-1-yloxy)phenyllbenzamnide dihydfdchloride
NMR (DMSO-dg, &) : 1.42 (24, br), 1.53 (2H, br), 1.74
{2H, br), 2.03 (2H, br), 2.13-2.20 (2H, m), 2.30-
2.38 (2H, m), 2.66 (34, s), 2.67 (3H, s), 2.94 (4H,
br), 3.20 (3H, s), 3.28-3.40 (2H, m), 3.73 (3H, s),
3.82-4.08 (4H, m), 4.33-4.40 (2H, m), 4.47-4.57
(1, m), 6.82-7.00 (4H, m), 7.10-7.29 (4H, m),
7.53-7.60 (1H, m), 8.00 (1H, d, -J=7Hz), 8.22-8.30
(1K, m) '

4~ [2-[ (3-Aminoprop-1l-yl)oxyvlbenzoyl] amino-3-methyl~N-
methyl=N-[2-[5- (4-methylpiperazin-l-yl)carbonylpent-1-
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yloxy]-4-methyiphenyl]benzamide dihydrochloride
" NMR (DMSO-dg, O) : 1.40-1.53 (2H, m), 1.53-1.65 (2H,
m), 1.66-1.82 (2K, m), 2.01-2.13 (2H, m), 2.18 (3H,
s), 2.23 (3H, s), 2.36-2.46 (2H, m}), 2.73-2.74 (3H,
s}, 2.78-3.08 (6H, m), 3.18 (3H, s), 4.27 (2H, br),
4.40-4.50 (1H, m), 6.65 (l1H, 4, J=6Hz), 6.82 (1H,
s), 6.98-7.13 (34, m), 7.17-7.30 (2H, m),7.45-7.57
(2, m), 7.22 (1H, d, J=6Ez)}, 9.67 (1H, s)
10) 4-([2-[(3-Aminoprop-l-yl)oxylbenzoyl]amino-3-ethoxy-N-
methyl-N—{Z-[5—(4-methylpiperazin—1-yl)carbonylpent—lf
yloxyl]l-4-methylphenyllbenzamide dihydrochloride
NMR (DMSO-dg, &) : 1.23 (3K, t, J=6Hz), 1.38-1.50 (2H,
m), 1.50-1.65 (2H, m), 1.65-1.82 (2H, m), 2.05-2.17
(2H, m), 2.21 (3H, s}, 2.32-2.43 (2H, m), 2.70-2.73
(34, m), 2.80-3.08 (7H, m), 3.18 (3H, s), 3.22-3.55
(6H, m), 3.92-4.15 (2H, m), 4.32-4.48 (4H, m), 6.63
(1, d, J=7Hz)}, 6.83 (lH, s), 6.89-6.92 (2H, m),
7.02 (1, 4, J=7Hz), 7.13 (1H, t, J=6Hz), 7.29 (1lH,
d, J=7Hz), 7.58 (1H, t, J=7Hz), 7.99 (1H, d,
J=7Hz), 8.18-8.27 (1H, m)

Example 93

The following compounds were obtained according to

similar manners to those of Examples 1 and 16.

1) 4-[2-(Dimethyiamino)benzoyl]amino-3-methoxy—N-methyl-N—

{4-methyl-2~[S~ (4-methylpiperazin-1-yl)carbonylpent~1-

yloxylphenyllbenzamide dihydrochloride

NMR (DMSO-dg, &) : 1.36-1.65 (4H, m), 1.67-1.82 (2H,
m), 2.22 (3, s), 2.38 (2H, .t,.J=7Hz), 2.64-3.14
(12HK, m), 3.18 (3H, s), 3.28-3.42 (2H, m), 3.50
(1K, m), 3.73 (3H, s), 3.79-4.14 (3H, m), 4.42 (1H,
m), 6.64 (1H, 4, J=8Hz), 6.82 (lH, s), 6.83-6.97
(2H, m), 7.02 (1H, d, J=8Hz), 7.35 {1H, m), 7.52-
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7.67 (2H, m), 8.07 (l1H, d, J=8Hz), 6.14 (1H, m)

4~-[2- (Dimethylaminosulfonyl)benzoyl]amino-3-methoxy-N-

methyl-N-[{4-methyl-2-[5-(4-methvlpiperazin-1-

yl)}carbonylpent-1-yloxy}phenyl}benzamide hydrochloride

MMR (DMSO-dg, &) : 1.38-1.64 (4H, m), 1.67-1.82 (2K,
m), 2.23 {3H, s), 2.38 (2H, t, J=7Hz), 2.69 (63,
s), 2.74 (3H, s), 2.80-3.12 (4H, m), 3.18 (3H, s),
3.23-3.52 (2H, m), 3.59 (3H, s), 3.81-4.16 (3H, m),
4.44 (1H, m), 6.66 (1H, d, J=9Hz), 6.77-6.96 (3H,
m), 7.02 (1B, 4, J=9Hz), 7.51 (1H, m), 7.60-7.92
(4H, m)

3-Methoxy-4-~[2- (morpholinosulfonyl)benzoyl] amino-N-

methyl-N-[4-methyl~2-[5~(4-methylpiperazin-1-

vl)carbonylpent-l-yloxylphenyl]lbenzamide hydrochloride

NMMR (DMSO-dg, &) : 1.37-1.65 (44, m), 1.66-1.83 (2H,
m), 2.23 (3H, s), 2.32-2.44 (2H, m), 2.73 (3H, s),
2.81-3.10 (6H, m), 3.18 (3H, s), 3.25-3.71 (l1H,
m), 3.80-4.20 (3H, m), 4.42 (1H, m), 6.66 (1H, d,
J=8Hz), 6.76-6.9¢ (3H, m), 7.02 (1H, d, J=8Hz),
7.53 (1H, 4, J=8Hz), 7.62~7.93 {4H, m}, 8.31 (1%,
s)

4-[2~ (Isoprop~l-yl)oxybenzoyl] arino-3-methoxy-N-methyl-

N-{4-methyl-2-{5~(4-methylpiperazin~1-yl)carbonylpent-1-

vloxylphenyvl]lbenzamide hydrochloride

NMR (DMSO-dg, 8) : .38 (6H, d, J=7Hz), 1.38-1.66 (4H,
m), 1.67-1.83 (2H, m), 2.22 {3H, s), 2.39 (2H, %,
J=THz), 2.76 (3d, s), 2.82-3.11 (4K, m), 3.18 (3H,
s), 3.74 (3H, s), 3.79-4.18 (5H, m), 4.36-4.52 (1R,
m), 4.98 (1K, m), 6.65 (1H, d, J=8Hz), 6.73-7.17
(SH, m), 7.30 (1K, d, J=8KEz), 7.54 (1H, dd, J=8,
8Hz), 8.04 (1H, d, J=8Hz), 8.31 (1H, d, J=8Hz)
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Exanple 94 .

The following compound was obtained according to similar
manners to those of Examples 16 and 30.

*,

4-[2-[2-[(3-Aminoprop-1-yl)oxy]phenylléinyl]—3-methoxy-
N-methyl-N-{4~methyl-2-[5-(4~methylpiperazin-1- '
yl)carbonylpent-1l-vloxylohenyl]benzanide dihydrochloride
NMR (DMSO-dg, &) : 1.33-1.64 (4E, m), 1.64-1.83 (2H,
m), 1.95-2.17 (2H, m), 2.22 (3H, s), 2.39 (2H, t,
Jg=THz), 2.72 (34, s), 2.76-3.10 (6H, m), 3.15 and
3.16 (total 3H, s), 3.28-3.60 (2K, m), 3.64 (3H,

s), 3.80-4.20 (5H, m), 4.42 (1H, m), 6.44-7.60 i
(12H, m), B.00-8.26 (2E, ) 1

i oo aii Dy mistsialionkided |

FEPYI

Example 95 b
The following compounds were obtained according to i
similar manners to those of Examples 1 and 43. .L
1) 4-(2-Hydroxybenzoyl)amino-3-methoxy-N-[2-[4~ (4~ %
dimethylaminopiperidin-1-yl)carbonyl-4~ A
methyl]phenylmethoxy] phenyl~N-methylbenzamide a
MASS (m/z) : 637 (M+l) i

2) 4-{2-Hydroxy)benzoylamino-3-methoxy-N-methyl-N-{2~[3- (4~ ji
methylpiperazin-1l-yl)carbonylmethoxyprop-1-yl]loxy]- 3
phenylbenzamide '?

NMR (CDCly, 8) : 2.05-2.16 (2B, m), 2.28 (3H, s), i
2.33~2.40 (4H, m), 3.35 (3H, s}, 3.40-3.45 (2H, m), 3

3.57-3.63 (2H, n), 3.69 (28, t, J=7.5Hz), 3.78 (3H, .3

s), 3.94-4.11 (2H, m), 4.12 (2H, s), 6.79-7.04 (7H, 2

), 7.18 (1B, t, J=T7THz), 7.42 (1, t, J=THz), 7.50 éi

(1¥, d, J=7Hz), B.20 (1H, d, J=7THz), 8.81 (1H, s) ]

3) 4-(2-Eydroxy)benzoyl-3-methoxy—N-[2-[(E)-S-[é- ;
dimethylaminopiperidin~1-yl)carbonyl-4-penten-1-ylloxy- ;
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4-methyl]phenyl-N-methylbenzamide
NMR (CDCli, &) : 1.33-1.53 (2H, m), 1.84-2.05 (4K, m),
2-27 (3H' s)l 2.33 (3H, S), 2-40 (3H, S)' 2030-4.13

. (11K, m), 3.32 (3H, s), 4.67 (1H, m), 6.30 (1H, d,
5 J=15Hz), 6€.55-6.66 (2H, m), 6.78-7.56 (8H, m), 8.18
(1H, m)
Example 96 . _
The following compound was obtained according to similar
10 manners to those of Examples 4, 16 and 45.

4-[2-[(3-A=inoprop-l-vl)oxylbenzoyl)amino-3~(3-
carboxyprop-1-yl)oxy-N-methyl-N-[2-[5- (4-methylpiperazin-1-
vl)carbonylpent~1l-yloxy}-4-methylphenyl]benzamide
15 dihydrochloride
NMR (DMSO-dg, &) : 1.38-1.52 (2H, m), 1.52-1.65 (2H,
m), 1.67-1.93 (4H, m), 2.05-2.16 (2H, m), 2.01 (3H,
s), 2.29-2.43 (5H, m), 2.73 (3H, s), 3.22-3.56 (4H,
m), 3.82-4.14 (54, m), 4.30-4.47 (3H, m), 8.63 (1H,
20 d, J=7Hz2), 8.81 (lH, s), 8.88-8.92 (2H, m), 7.03
' (1K, d, J=7Hz), 7.i3 (1H, t, J=THz), 7.27 (1H, d,
J=7Hz), 7.56 (1H, t, J=6Hz), 7.96 (1H, d, J=6Hz),
8.22 (1B, d, J=7Hz)

25 Example 97
The following compound was obtained according to similar
manners to those of Preparation 4 and Example 16.

L

4- (2-Aminobenzyloxy}~3-methoxy-N-methyl-N-[4-methyl-2-
30 [5-(4—methy1piperazin-1-yl)carbonylpent-l-yloxy]phenyl]-
. benzamide dihydrochloride .
NMR (DMSO-dg, &) : 1.35-1.64 (4H, m), 1.64-1.81 (2H,
m), 2.23 (3H, s), 2.39 (2H, t, J=T7Hz), 2.75 (3H,
s}, 2.80-3.09 (2H4, m), 3.16 (3H, s), 3.27-3.50 (2H,
35 - : m), 3.57 (3H, s), 3.73-4.15 (S5H, m), 4.43 (1H, m},
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5.08 (2H, s), 6.64 (1H, 4, J=BHz), 6.76-7.42 (9H, a

m) 23

A

Example 98 <
The fcllowing compound was obtained according to similar ;
manners to those of Examples 14 and 16. =

4-{2-(3—Acetylaminoprop—1-yl)oxybenzoyl]amino-3—methoxy-.
N-methyl-N-[4-methyl-2-[5-{4-methylpiperazin~-1-
yl)carbonylpent-1-yloxylphenyllbenzamide hydrochloride

NMR (DMSO-dg, &) : 1.36-1.50 (2H, m), 1.50-1.64 (2H,
mj, 1.67-1.84 (2H, m), 1.92-~2.06 (2H, m), 2.22 (3H,
s), 2.32-2.44 (24, m), 2.50 (3H, s), 2.74 &and 2.75
(total 3H, s), 2.81-3.08 (3H, m), 3.19 (3H, s),
3.30-3.54 (3H, m), 3.70 (3H, s), 3.79-4.16 (3H, m),
4.20-4.30 {(2H, m), 6.64 {1H, d, J=8Hz), 6.81 (1H,
s), 6.83-6.97 (2H, m), 7.03 (1H, d, J=8Hz), 7.12
(1H, dd, J=8, 8Hz), 7.25 (1H, d, J=BHz), 7.51-7.61
(1H, m), 7.92-8.,08 (2H, m), 8.28 (1H, 4, J=8Hz)

Examole 99

The following compound was obtained according to similar
manners to those of Examples 15 and 26.

:g
1
i
2
4~ ({2~ (3-Dimethvlaminoprop~-i-yl)oxybenzoyl}amino-3- %
methoxy~N-methyl-N-{2-[5-(4~-dimethylaminopiperidin-1- ?
yl)éarbonylpent-l—yl]oxy—4—methy1phenyl]benzamide 'g
dihydrochloride - =
NMR (CDCly, &) : 1.46-1.87 (6H, m), 2.26 (3K, s), 2.37 i

(2H, t, J=5Hz), 2.50 (2H, br), 2.76 (6H, s), 2.77 ;

(éH, s), 3.02-3.30 (3H, m), 3.29 (3H, s), 3.79 (3H, ‘%

s), 3.80-4.04 (2H, m), 4.33 (2H, br), 6.54-6.62 i |

(2H, m), 6.72-7.13 (SH, m), 8.05 (1H, 4, J=8Hz), ’

8.37 (1H, 4, J=8Hz), 9.85 (1lH, br) .;

4
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Example 100

The following compound was obtained according to similar
manners to those of Examples 8 and 45.

4-[2-(3-Amin0prop-1-yl)oxybenioyl]amino-3-methoxy-N—
nethyl-N-{[2-(5-dimethylaminocarbonyl)pent-1-yloxy=-4-
methylphenyl]benzamide :
NMR (CDCls, &) : 1.51-2.19 (10H, m), 2.27 (3H, s),
2.35 (28, t, J=6Hz), 2.92 (3H, s), 3.00 (3H, s),
3.32 (3H, s), 3.77 (3H, s), 3.80-4.08 (2H, m), 4.29
(2H, t, J=4Hz), 6.55-6.76 (2H, m), 6.83-7.20 (5H,
m), 7.46 (1H, br), 8.21 (1H, d, J=8Hz), 8.40 (1H,
d, J=8Hz)

Example 101
The following compound was obtained according to similar
manners to those of Examples 16 and 41.

4- (2-Aminobenzoyl) amino-3-methoxy-N-methyl-N-[4-methyl-
2-[5-(4—methy1piperazin-l-yl)carbonylpent-l-yloxy]phenyl]-
benzamide dihydrochloride

NMR (DMSO-dg, &) : 1.38-1.66 (4H, m), 1.68-1.83 (2H,

m), 2.24 (3H, s), 2.34-2.44 (2H, m), 2.76 (3H, s),
2.80-3.09 (3H, m), 3.19 (3H, s). 3.30-3.53'(3H, m),
3.64 (3H, s), 3.80-4.51 (4H, m), 6.60-6.76 (2H, m),
6.79-6.97 (4H, m), 7.05 (1H, d, J=9Hz), 7.26 (1H,
dd, J=9, 9Hz), 7.58-7.72 (2H, m), 9.19 (1H, br s)

Example 102

To a solufion of 4-[2-[ (3-aminoprop-1-yl)oxylbenzoyl]}-
amino-3-methoxy-N-methyl—N—[4-methyl—2-[5-(4—methylpiperazin-
1-yl)carbonylpent-1-yloxylphenyl]benzamide (7.35 g) in
ethanol (230 ml) was added 0.5M sulfuric acid in ethanol
(22.3 ml) at 80°C. The mixture was stirred for 24 hours at
ambient temperature. The precipitate was filtered through a



10

15

20

25

30

35

WO 96/41795

PCT/IP96/01533

- 254 -~

glass funnel followed by rinsing with ethanol. The resulting

white, crystalline solid was dried over air for 7 days to

give 4-(2-[ (3-aminoprop-1-yl)oxylbenzoyl]amino-3-methoxy-N-

methyl-N-[{4-methyl-2-[5-(4~methylpiperazin-1~-yl)carbonylpent~

l-yloxylphenyl]benzamide sulfate (5.2 g).

NMR (DMSO-dg, &) : 1.35-1.63 (4K, m), 1.65~1.81 (2H,

n), 2.04-2.40 (14H, m), 2.9% (2H, t, J=7THz), 3.03-
4.06 (12H, m), 4.35 (2H, t, J=7Hz), 6.64 (1H, 4,
°=8Hz), 6.83(1E, s), 6.89 (1H, d, J=8Hz), 6.98 (1H,
s), 7.02 (1K, d, J=8Hz), 7.13 (1H, dd, J=8, 8Hz),
7.26 {1H, 4, J=8Hz), 7.59 (1H, dd, J=8, BHz), 8.01
(1, d, J=8Hz), 8.23 (1H, d, J=8Hz)

Example 103

To a solution of 4-[2-[(3-aminoprop—1-yl)oxy]benzoyl]—'
amino-3-methoxy-N-methyl-N-[4-methyl-2-[5- (4-methylpiperazin-
l-yl)carbonylpent-l~yloxylphenyllbenzamide (10.7 g) in
ethanol (155 ml) was added a solution of L-(+)tartaric acid
(2.43 g) in ethanol (60 ml) at 80°C. The solution was

stirred at ambient temperature for 1 hour. The solvent was

removed at reduced pressure and resulting solid was dissolved

in distilled water (1 !) and the solution was filtered

through micro filter and the filtrate was lyophilized to give

4-[2-{(3-aminoprop—1-yl)oiy]benzoyl]amino-3-methoxy—N-methyl-

N-{4-methyl-2- (5~ (4-methylpiperazin-1-yl}carbonylpent~1-

vlioxy)phenvllbenzamide tartrate (5.2 g).

NMR (DMSO-~dg, &) : 1.34-1.62 (4H, m), 1.66-1.81 (2H,

w), 2.03-2.38 (14H, m), 2.96 (2H, t, J=7Hz), 3.18
(3H, s), 3.37-3.48 (4H, m), 3.74 (3H, s), 3.80-4.04
(4H, m), 4.33 (2H, t, J=7Hz), 6.64 (1H, d, J=8Hz),
6.83 (1H, s), 6.89 {1H, d, J=8Hz), 6.97 (1H, s),
7.02 (1H, d, J=8Hz), 7.13 (lH, dd, J=8, 8Hz), 7.26
(i, d, J=8Hz), 7.58 (1H, dd, J=8, 8Hz), 8.02 (1H,
d, J=8Hz), 8.25 (1H, 4, J=8Hz)

| i it il
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Example 104

The following compounds were cbtained according to

similar manners to those of Examples 16 and 45.

1)

2)

4~[2-[ (3-Aminoprop-1-yl)oxylbenzoyl]amino-3-methoxy~N-

methyl-N- (2-methylphenyl)benzamide hydrochloride

NMR (DMSO-dg, &) : 2.06-2.32 (5H, m), 2.87-3.05 (2H,
m), 3.26 (3H, s), 3.72 (3H, s), 4.35 (2H, t,
J=7Hz), 6.84-6.98 (2B, m), 7.08-7.36 {6H, m), 7.58
(1H, dd, J=8, 8Hz), 7.89-8.16 (4H, m), 8.26 (1H, d,
J=8Hz)

4~ (3~ [ (3-Aminoprop-1~yl)oxylbenzoyl]amino-3-methoxy-N-

' methyl—N>I4—methy1-2-[5-(4—dimethylaminopiperidin—l-

3)

yl)carbonylpent-l-yloxylphenyl]lbenzamide dihydrochloride

NMR (DMSO-dg, 8) : 1.38-1.78 (12K, m), 1.98-2.07 (4H,
m), 2.24 (3H, s), 2.36 (2H, t, J=8Hz), 2.43-2.54
(15, m), 2.67 (3, s), 2.69 (3H, s), 2.92-3.01 (2H,
m), 3.19 (3K, s), 3.64 (3H, s), 3.88-4.03 (1H, m),
4.13 (2K, t, J=8Hz), 4.48-4.57 (14, m), 6.65 (1H,
d, J=8Hz), 6.82 (1H, s), 6.88-6.53 (2H, m), 7.03
(1, &, J=8Hz), 7.17 (1K, d, J=8Hz), 7.38-7.52 (3H,
m), 7.62 (1H, d, J=8Hz), 7.92-8.01 (2H, br), 9.33
(1H, s) .

ESI-MASS (m/z) : 688 (M+H)

4~ [N-Methyl-2-[ (3-aminoprop~1l-yl)oxylbenzoyl]amino~3-
methoxy-N-methyl~N-[4-nmethyl-2-[5~(4-methylpiperazin-1~
yl)carbonylpent-1-yloxylphenyllbenzamide dihydrochloride
NMR (DMSO-dg, 8) ¢ 1.32-1.65 (8H, m), 2.27 (3H, s),
2.33-2.40 (2E, m), 2.77 (3B, s),.2.86-3.02 (5H, m),
3.12 (3#, s), 3.33-3.70 (13H, m), 4£.00-4.10 (1H,
m), 4.40-4.50 (1K, m), 6.58-6.78 (6H, m), 6.84-7.00
(3, m), 7.20 (1H, t, J=8Hz), 7.89-7.97 (2H, br s)
ESI-MASS (m/z) : 674
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'4} 4-[2-{3-Aminoprop-1~yl)oxy]benzoyl] anino-3-methoxy-N-
methyl-N=-[4-{5~ {4-methylpiperazin-1-yl)carbonylpent-1-
vlioxylphenyllbenzamide dihydrochloride
NMR (DMSO-dg, 8) : 1.37-1.73 (8H, m), 2.12-2.20 (2H,
m), 2.37 {2H, t, J=8Hz), 2.72-2.79 (4H, m), 2.89-
3.01 (4H, m), 3.29-3.40 (4H, m), 3.80 (3H, s), 3.89
(24, t, J=8Hz), 3.98-4.04 (1H, m), 4.34-4.41 (3H,
m), 6.80-6.86 (3H, m), 7.04-7.19 (4H, m), 7.29 (1H,
t, J=8Hz),7.592 (1H, t, J=8Hz), 7.95~-8.06 (4H, m),
8.27 (1H, d, J=BHz)

ESI-MASS (m/2) : 646 (M+H)

5) 4-{2- (3-Aminoprop-1-yl)oxybenzoyl]amino-3-methoxy-N-
methyl-N-~{2-(5- (4-methylhomopiperazin-1~yl)carbonylpent-
1-yl]loxy-4-methylphenyl]lbenzamide dihydrochloride
NMR (CDCl3, &) : 1.47-1.8% (BH, m), 2.27 (3H, s),

2.30-2.46 (4H, m), 2.77-2.96 (2H, m), 3.15-3.63
{11, m), 3.30 (3H, s), 3.76-4.04 (5H, m), 4.15-
4.40 (2H, m), 6.60 {2H, br), 6.78-7.11 (5H, m),
7.43 (1H, br), 7.98-8.05 (1H, m), 8.29-B.37 (1H,
m), 8.52 (2H, br)

6) 4-[2-(3-Aminoprop-l-yl)oxybenzoyl]}amino~3-methoxy-N~
methyl-N~[2-[5-{2-dimethylaminoethyl}aminocarbonyl]-
pent-1l-vlloxy-4-methylphenyllbenzamide dihydrochloride
NMR (CDCly, &) : 1.38-1.87 (6H, m), 2.06-2.45 (4H, m),

2.22 (3K, s), 2.25-2.44 (2K, m), 2.76 (3H, s), 2.80
{34, s), 3.07-3.22 (24, m), 3.24 (3H, s), 3.54 (2H,
br}, 3.77-3.95 (2H, m), 3.80 (3H, s), 4.24 (2H,
br), 6.57-6.62 (2H, m), 6.80-7.08 (4H, m), 7.39-
7.47 (1H, m), 7.97 (1, d, J=8Hz), B8.20-8.38 (2H,
)

7) 4~[2~(3-Aminoprop—-l-yl)oxybenzoyl]amino-3-methoxy-N-
methyl-N—[z—[s-[N-(2-dimethy1aminoethyl)*N—methylamino—
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carbonyljpent-l-ylloxy-4-methylphenyl]benzamide

dihydrochloride

NMR (CDCls, &) : 1.37-1.82 (6H, m), 2.22 (3H, s),
2.29-2.47 (4H, m), 2.85 (6H, s}, 3.02 (3H, s).,
3.08~-3.33 (6H, m), 3.26 (3H, s), 3.58-3.95 (4H, m),
3.83 (3H, s), 4.28 (3H, br), 6.55-6.65 (2H, m),
6.82~7.06 (5H, m), 7.39-7.47 {(1H, m), 8.03 (1lH, d,
J=8Hz), 8.33 ({1H, br)

4-[2- (3-Aninoprop-1-yl)oxybenzoyl}amino—-3-methoxy~N~

methyl-N-[2~[5~ [N-(3~dimethylaminoprop-1~yl)carbamoyl}-

pent-1~yljoxy-4-methylphenyl]lbenzamide dihydrochloride |

NMR (CDCl3, &) : 1.37~1.99 (8H, m), 2.23 (3E, s),
2.25-2.44 (4H, m), 2.76 (6H, s), 3.05-3.41 (6H, m),
3.22 (3H, s), 3.78-3.%94 (2H, m), 4.22 (2H, br),
6.56 (2K, br), 6.81-7.04 (5K, m), 7.39 (1H, br),
8.00 (1H, br), 8.29 (1H, br), 8.56 (3H, br)

4-[2~(3~-Aminoprop-1-yl)oxybenzoyl]amino-3-methoxy-N-

methyl=N-[2~[5~[N-{3-dimethylaminoprop-1-yl)-N-

methylcarbamoyl]pent-l-yi]oxy-4-methylphenyl]benzamidé

dihydrochloride

NMR (CDCl,, &) : 1.33-1.99 (8H, m), 2.26 (3H, s),
2.26-2.47 (4H, m), 2.78 (6H, s), 2.96 (3H, s),
3.05-3.3% (6H, m), 3.26 (3H, s}, 3.79-3.99 (2H, m),
3.78 (3H, s), 4.30 {(2H, br), 6.62 (2H, m), 6.83-
7.08 (5H, m), 7.45 (1H, br), 8.01 (1H, br), 8.35
(1H, br), 8.64 (2H, br)

4-{2- (3-Aminoprop-1~-yl)oxybenzoyl]amino~3-methoxy-N-

methyl-N—[Z-[S-(4-hydroxypiperidin~lfy1)carbonylpent~1-'

ylloxy-4-methylphenyl]lbenzamide hydrochloride

NMR (CDCljs, ) : 1.32-2.06 (10H, m), 2.23 (3H, s),
2.25-2.40 (4H, m), 2.99-3.07 (2H, m), 3.23 {3H, s),
3.43-4.00 (7H, m), 4.23 (2H, br), 6.52-6.63 {24,
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E), 6.81-7.12 (4H, m), 7.38-7.49 (1lH, m), 7.97 (1H,
br), 8.30 (1H, br)

4-[2-(3~-Aninoprop-1-yl)oxybenzoyl]amino~3-methoxy-N~

methyl-N-[2-[5~(4-aminopiperidin~1-yl)carbonylpent-1-

yl]loxy-4-methylphenyl]benzamide dihydrochloride

NMR (CDClj,, 5) : 1.40-1.85 (124, m), 2.24 (3K, s),
2.28-2.45 (2H), 2.87-3.11 (7H, m), 3.25 (3H, s),
3.84-4.00 (2H, m), 3.79 (3H, s), 4.25 (2H, br),
6.54~6.63 (24, m), 6.95-7.09 (4H, m), 7.43 {(1H,
br), 8.04 (1H, br), 8.41 (1H, br)

4-[2-(3-Aminoprop~1l-yl)oxybenzoyl] amino-3-methoxy~N-

methyl-N-{Z-{5-{4-methylpiperazin~l-yl)aminocarbonyl-

pent-1l-yljoxy-4-methylphenyl]lbenzamide trihydrochloride

NMR (CDCly, &) : 1.32-1.80 (6H, m), 2.04-2.15 (2H, m),
2.26 (3K, s), 2.90-3.36 (10H, m), 3.24 (3H, s),
3.76 (34, s), 3.85-4.02 (2H, m), 4.26 (2H, br),
6.54-6.63 {2H, m), 6.75-7.09 (4R, m), 7.40-7.49
(14, =), 8.00 (1H, d, J=B8Hz), 8.39 (1H, br), 8.62
{1H, br)

4-[2- (3-Aminoprop-1-yl)oxybenzoyl]amino-3-methoxy~N-

methyl-N-[2~{5~{bis (2-hydroxyeth-1-yl)amino]carbonyl-

pent-l-ylloxy-4-methylphenyl]benzamide hydrochloride

NMR (CDClg, ) : 1.50-1.88 (6H, m}, 2.05-2.54 (4H, m),
2.28 (3H, s), 3.03 (2H, br), 3.30 (3H, s), 3.41-
3.69 (8H, m), 3.78 (3H, s), 3.82-4.00 (2H, m), 4.23
(24, br), 6.59-6.69 (2H, m}, 6.81-7.22 (4H, m),
7.46 (14, br), 8.09 (1H, br), 8.38 (1H, br)

4-[2~ (3-Aminoprop-1-yl)oxybenzoyl]amino-3-methoxy-N-~
methyl-N-[2-[5~{2,2~dimethylhydrazino)carbonylpent-1-
ylloxy-4-methylphenyl}benzamide dihydrochloride

NMR (CDClj,, 3) : 1.36-1.82 (6H, m), 2.22 (3H, s),
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2.26-2.39- (44, m), 2.88-3.11 (2H, m), 3.11 (6H, s),
3.32 (3H, s), 3.70-3.94 (2H, m), 3.77 (3H, s), 4.21

. (2H, br), 6.52~6.61 (2H, m), 6.80-7.14 (5H, m),
7.42 (1H, br), 7.97 (1H, br), 8.25 (3H, br)

15) 4-{2-(3-Aninoprop-1l-yl)oxybenzoyl]amino-3-methoxy-N-
methyl-N-{2-[5- (carbamoylmethylamino)carbonylpent-1~
ylloxy~4-methylphenyl]benzamide hydrochléride
NMR (CDClz, &) : 1.20-1.68 (6H, m), 2.08-2.41 (7H, m),

10 2.97-3.35 (5H, m), 3.29-4.27 (9H), 6.38-7.04 (6H,
m), 7.90-8.29 (6H, m)

16) 4-[2-(3-Aminoprop-l-yl)oxybenzoyl]amino~3-methoxy-N-
methyl-N-[2-[5- (2-carbamoylethylamino) carbonylpent-1-
15 yl]loxy-4-methylphenyl ]benzamide hydrochloride
NMR (CDClgy, &) : 1.36-1.81 (6K, m), 2.06-2.40 (6H, m)},
2.23 (3H, s), 3.13 (2H, br), 3.22 (3H, s), 3.32
(2, br), 3.55-3.93 (2H, m), 3.78 (3H, s}, 4.22
{2H, br), €.53-6.63 {(2H, m), 6.81-7.04 (5H, m),
20 7.39 (1B, br), 7.77 (1K, br), 7.%9 (1H, br), 8.28-
B.47 (3H, m)

17) 4-[2-(3-Aminoprop-1-yl)oxybenzoyl]amino-3-methoxy-N-
methyl-N-[2-[5-(4-pyridylaminocarbonyl)pent-l-yl)}oxy-4~
25 methylphenyllbenzamide dihydrochloride
NMR (CDClz, &) : 1.25-1.83 (6K, m), 2.10-2.49 (4H, m),
2.22 (3K, s), 2.90-3.37 (24, m), 3.23 (3H, s},
3.68-3.95 (2H, m), 3.76 (3H, s), 4.21 (2H, br),
$.51-6.63 (2H, m), 6.66-7.04 (6H, m), 7.88-8.51
v 30 (7H, m)

. i8) 4—[2—(3-Aminoprop-1-yl)oxybenzoyl]amino-S-methoxy—N-
methyl-N=~{2-[5~-[4~-{diethylaninopiperidin-1-
yl) carbonylpent-l-ylloxy-4-methylphenyl]benzamide

35 dihydrochloride
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NMR (CDClgy, &) : 1.38 (6H, t, J=8Hz), 1.45-1.90 (10H,
m), 1.93-2.08 (2H, m), 2.28 (3H, s), 2.30-2.48 (2H,
m), 2.92-3.23 (5H, m), 3.25-3.36 (4H, m), 3.29 (3H,
s), 3.69 (3H, s), 3.75-4.08 (3H, m), 4.28 (2H, br),
6.54-6.65 (2H, m), 6.81~7.08 (5H, m), 7.45 (1K,
br), 7.93 (1H, br), 8.36 (lH, br)

4~{2- (3-Aninoprop-1-yl)oxybenzoyl] amino-3-methoxy-N-

‘methyl-N-{2-[6~ (4-methylpiperazin-1-yl)hex-1-yl}oxy-4-

methylphenyllbenzamide trihydrochloride

NMR (CDClj, 3) : 1.36-1.94 (8H, m}, 2.21 (3H, s),
2.25~-2.42 (2H, m), 2.90-3.3% (6H, m), 3.10 (3H, s),
3.19 (3H, s), 3.58-4.04 (6H, m), 3.82 (3H, s}, 4.18
{iH, br), 6.46-6.63 (2E, m), 6.74-6.98 (4H, m},

7.38 (1H, br), 7.97 (1K, br), 8.28 (1H, br), 8.45
{25, br)

4-[2- {3-Aminoprop-l-yl) oxybenzoyl] amino-3-methoxy-N-{2-

{4~ {2-pyridyl)phenylmethyl]oxy-4-methylphenyl}-N-

methylbenzamride dihydrochloride .

MMR (CDCl,y, &) : 2.29 (3H, s), 2.39 (2H, br), 3.17
(2H, br), 3.37 (3H, s), 3.44 (34, br), 4.12-4.30
(2H, m), 4.73 {1, br), 5.07 (1H, br), 6.61 (1H,
br), 6.70-6.79 (2H, m), 6.94-7.03 (2H, m), 7.12
(1H, 4, J=8Hz), 7.38-7.47 (3H, m), 7.89-8.23 (5H,
m), B.73 (3H, br), 8.90 (1H, br)

4-[2~ ({3~Aminoprop-1-yl)oxybenzoyl]amino-3-methoxy-N-(2-

{4-[(4-methylpiperazin-l-yl)carbonylamino}but-1-yl}oxy-

4-methylphenyl]~N-methylbenzamide dihydrochloride

NMR (CDCl,, &) : 1.62-2.04 (4H, m), 2.23 (3H, s),
2.27-2.40 (2H, m), 2.74 (3H, s), 3.03-3.14 (2H, m},
3.22 (34, s), 3.35~3.51 (4H, m), 3.78 (3H, s},
3.85-3.96 (2H, m), 4.26 (2H, br), €.57-6.64 (2H,
m), 6.67-7.08 (54, m}, 7.42 (1H, m), 7.96 (18, d,

o iuﬁanﬂiJ

Al

..
-2
=



*

*y

10

20

25

30

PCT/JP96/01533

WO 96/41795
- 261 -~
J=8Hz), 8.30 (1H, d, J=8Hz), 8.60 (3H, br)
22) 4-[2-(3-Aminoprop-l-yl)oxybenzoylamino]-3-methoxy-N-{[2-

23)

24)

[4~-] (4-dimethylaminopiperidin-1-yl)carbonylamino}but-1-

vl]oxy-4-methylphenyl}-N-methylbenzamide dihydrochloride

NMR (CDClj, &) : 1.58-2.12 (10H, m), 2.27 {(3H, s),
2.30-2.48 (2K, m), 2.57-2.81 (8H, m), 3.05~3.31
(74, m), 3.27 (3H, s), 3.75-3.98 (5E, m), 4.27 (1H,
br), 6.57-6.63 (2H, m), 6.85-7.09 (5H, m), 7.44
(2H, br), 7.%6 (14, br), 8.34 (1H, br), 8.75 (1lH,
br)

4-{2- (3-Aminoprop-l-yl)oxybenzoyl]amino-3-methoxy-N-[2-

{4-ureidobut-1l~yl)oxy-4~-methylphenyl]-N-methylbenzamide

hydrochloride

NMR (CDCl;, &) : 1.42-1.81 (4, m), 2.00-2.15 (2H, m),
2.25 (3H, s), 2.88 (2H, t, J=5Hz2), 2.92 (2H, br),
3.30 (3H, s), 3.63-3.80 (2H, m), 3.71 (3H, s), 4.21
(2K, t, J=5Hz), 6.51 (1H, s), 6.71 (1H, d, J=8BHz),
6.85-7.12 (5H, m), 7.44 (1H, dd, J=2, 8Hz), 8.12
(1H, d, J=8Hz)}, 8.36 (1H, d, J=8Hz)

4-[2-[3-Aminoprop-1¥yl)oxy]benzoyl]amino-3-chloro-N-

methyl-N-{2-[5- (4~-dimethylaminopiperidin-1-

yl)carbonylpent-l-yloxy]-4-methylphenyl)benzamide

dihydrochloride

NMR (CMSO-dg, &) : 1.34-1.50 (2H, m), 1.50-1.62 (2H,
m), 1.65~1.80 (2H, m), 1.98-2.17 (4H, m), 2.22 (3H,
s), 2.30-2.40 (2H, m), 2.66 (3H, s), 2.67 (3H, s},
2.85-3.05 (3H, m), 3.17 (3H, s), 3.33 (1H, br),
3.80-4.07 (3H, m), 4.33-4.42 (2H, m), 4.47-4.57
(1%, m), 6.68 (1H, d, J=7Hz), 6.82 (1lH, s), 7.08-
7.23 (3H, m), 7.29 (1H, d, J=7Hz), 7.41 (1H, s),
7.68 (1H, t, J=6Hz), 7.92 (1K, d, J=7Hz), 8.09 (1lH,
d, J=7Hz)



10

15

20

25

30

35

WO 96/41795

25)

26}

27)

PCTAP96/01533

~ 262 -

3- (3~Aninoprop-1-yl)oxy-4~[2~[3-aminoprop-~1~yl)oxyl-

benioyl]amino—N-methyl-N—[é-[5—(4—methylpiperazinr1-

yl)carbonylpent-1-yloxyl-4-methylphenyllbenzamide

trihydrochloride

NMR (DMSO~dg, &) : 1.37-1.50- {2H, m), 1.50-1.62 (2H,
m), 1.67-1.80 (2H, m), 1.97-2.19 (4H, m)}, 2.22 (3H,
s), 2.30-2.41 (2H, n), 2.57 (1H, s), 2.%2 (6H, br),
3.17 (34, s), 3.68 (iH, br), 3.93 (2H, br), 4.10
(28, br), 4.40 (2H, br), 6.66 (1H, d, J=6Hz), 6.78-
6.87 (2H, m), 6.95~-7.04 (2H, m), 7.12 (1H, t,
Jo=6Hz), 7.29(1H, d, J=THz), 7.57 (1H, t, J=6Hz),
7.53 (1H, d, J=6Hz),8.14 (1K, d, J=7Hz)

2—Amino-4-[2-[(3-aminoprop-1—y1)oxy]benzoyl]amino-N~

methyl-N-[2-[5~{4~dimethylaminopiperidin~1-

yl)carbonylpent~l~yloxy]}-4-methylphenyljbenzaxide

trihydrochloride

NMR (DMSO-dg, &) : 1.41-1.51 (2H, m), 1.51-1.66 (1H,
m), 1.74~1.84 (1H, m), 1.98-2.12 (4H, m), 2.30-2.40
(2K, m}), 2.67 (3H, s), 2.68 (3H, s), 2.89-3.06 (4H,
m), 3.16 (3H, s), 3.33 (28, br), 3.96~-4.10 (4H, m),
4.13-4.20 (24, m), 4.47-4.58 (1¥, m), 6.60 (1H, d,
J=7Hz), 6.78 (2H, s), 6.85 (1H, s), 6.97-7.07 (2H,
m), 7.13 (1K, d, J=7Hz), 7.27 (1lH, s), 7.43-7.56
(2E, m)

2-{2-[ (3-Aminoprop-l1-yl)oxylbenzoyl]}amino~-N-methyl-N-[2~-
{5-(4-dimethylamnopiperidin-1-yl)carbonylpent-i~yloxyl-
4-methylphenyl]-5-pyridinecarboxamide trihydrochloride
NMR (DMSO-dg, &) : 1.32-1.80 (8H, m), 1.97-2.20 (4H,
m), 2.22 (3H, s), 2.27-2.40 (3H, m), 2.65 (3H, s),
2.67 (3H, s), 2.92-3.10 (4H, m), 3.19 (3K, s), 3.33
(1#, br), 3.80-4.07 (3K, m), 4.22-4.29 (2}, m),
6.69 (1H, d, J=7Hz), 6.82 (1H, s), 7.07-7.14 (2H,
m), 7.20 (1H, d, J=7Hz), 7.56 (1H, t, J=6Hz), 7.66
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(14, d, J=6Hz), 7.78 (1H, d, J=THz), 8.00-8.04 (1H,
m), 8.23 (1H, s)

4~ [N-[2-[ (3~Aminoprop~1~yl)oxylphenyl]aminomethyl-3-

methoxy-N-methyl-N-[2-{5- (4-methylpiperazin-1-

yl)carbonylpent-1l-yloxy]-4-methylphenyl ] benzamide

trihydrochloride

NMR (DMSO-dg, &) : 1.35-1.49 (2E, m), 1.49-1.62 (2H,
m), 1.62-1.79 (2H, m), 2.01-2.16 (2H, m), 2.23 (3H,
s), 2.34-2.40 (2H, m), 2.71 and 2.72 (total 3H, s),
2.76-3.12 (8H, m), 3.17 (3H, s}, 3.27-3.41 (2H, n),
3.41-3.54 (4H, m), 3.70-3.81 (1H, m), 3.89-3.98
{14, m), 4.02-4.08 (3E, m), 4.25 (2H, s), 4.39-4.45
(1H, m), 6.60-6.80 (6H, m), 6.93 (2H, s}, 6.98 (1H,
4, J=7Hz), 7.10(1H, d, J=7Hz)

4~ [2~[(3-Aminoprop-1-yl)oxy]phenyl]oxymethyl-3-methoxy-

N-methyl-N-[2~[5- {4-methylpiperazin-1-~yl)carbonylpent-1-

yloxy]-4-methylphenyllbenzamide dihydrochloride

NMR (DMSO-dg, &) : 1.39-1.50 (2H, m), 1.50-1.63 (2H,
m), 1.65-1.82 (2H, m), 1.97-2.10 (2H, m), 2.21 (3H,
s), 2.35-2.41 (2H, m), 2.71 and 2.72 (total 3H, s},
2.78-3.10 (7H, hn, 3.18 (3H, s), 3.29-3.41 (2H, m),
3.41-3.67 (4H, m), 3.82 (1H, br), 3.89-4.00 (1H,
m), 4.00-4.12 (3H, m), 4.38-4.48 (1H, m), 4.57 and
4.93 (total 2H, s), 6.61 (1H, d, J=7Hz), 6.69-6.97
(6H, m), 6.97-7.07 {2H, m), 7.20-7.25 (1H, m)

4-[2-[ (3-Aminoprop-1-yl)oxylbenzoyl]amino-3-benzyloxy-N-

methyl-N-[2-[5-(4~-methylpiperazin-1-yl)carbonylpent-1-

yloxyl-4-methylphenyl]benzamide dihydrochloride

NMR (DMSO-dg, &) : 1.37-1.50 (2H, m), 1.50-1.63 (2H,
m), 1.63-1.79 (2H, m), 1.79~1.91 (2H, m}, 2.22 (3H,
s}, 2.39 (2H, t, J=6Hz), 2.60-2.77 (5H, m), 2.79-
3.10 (4H, m), 3.15 (3H, s), 3.30-3.67 (3H, m),
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3.77-4.12 (5H, m), 4.37-4.4% (1H, n), 5.06 (2K, s),
6.62 (14, d, J=6Hz), 6.82 (1H, s), 6.90 (iH, d,
J=7Hz), 6.97 (1H, d, J=7Hz), 7.03 (1H, s), 7.12
{14, t, J=7Hz), 7.22 (1H, 4, J=THz), 7.30-7.46 (5H,

m)y, 7.54 (1, t, J=6Kz), 7.97 (lH, 4, J=T7Hz), 8.23
(1H, d, J=T7Hz)

31) 4-[2-[{3-Aminoprop-1-yl)oxy]benzoyl]amino-3-hydroxy-N-

methyl-N-[2-[5- {4-methylpiperazin~-1-yl) carbonylpent-1-

yloxy]-4-methylphenyllbenzamide dihydrochloride

NMR (DMSO~dg, 8) : 1.43 (2H, br), 1.49-1.62 (2H, m),
1.63-1.82 (2H, m), 2.00-2.40 (16H, m), 2.90~2.97
(2, m), 3.14 (3H, s), 3.30-3.50 (5H, m), 3.89 (24,
br), 4.20-4.38 (2H, m), 6.50-6.68 (2H, m), 6.80
(1K, s), 6.87-6.99 (2H, m), 7.12 (1H, t, J=6Hz),

7.22 (1E, d, J=6Hz), 7.49-7.60 (1H, m), 7.97-8.18
(2H, m}

32) 4~[2~{{3-Aminoprop-l-~yl)oxylbenzoyl]amino-3-

ethoxycarbonylmethoxy-N-nethyl-N-{2-[5-(4-
methylpiperazin-1~-yl)carbonylpent-l—-yloxy]-4-
methylphenyllbenzamide dihydrochloride
NMR (DMSO-dg, &) : 1.09 and 1.22 (total 3H, t, J=6Hz),
1.37-1.51 (2H, m), 1.51-1.66 (2H, m), 1.67-1.80
(28, m), 2.05-2.18 (2H, m), 2.23 (3H, s), 2.38 (2H,
t, J=6Hz), 2.73-2.74 (3H, m), 2.90-3.10 (5H, m),
3.17 (3K, s), 3.30-3.58 (2H, m), 3.80-4.00 (2H, m),
4.00~-4.20 (3H, m), 4.32-4.50 (3H, m), 4.80 (2H, s),
6.62 (1K, d, J=6Hz), 6.82 (1H, s), 6.89-6.92 (2H,
r), 7.01 (1H, 4, J=7Hz), 7.15 (1H, t, -J=6Hz), 7.27
(1€, d, J=7Hz), 7.58 (lH, t, J=6Hz), 8.00 (1H, d,
J=6Hz), 8.27 (1H, d, J=7Hz) '
33) 4-[2-[(3~Aminoprop-l~yl)oxylbenzoyl]amino~3~-
methoxycarbonylmethoxy-N-methyl-N-[2-[5~ (4~

siam MsmamNﬁJ
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methylpiperazin-l-yl)carbonylpent-1l-yloxy}=-4-

methylphenyllbenzamide dihydrochloride

NMR (DMSO~-dg, &) : 1.35-1.50 (2H, m), 1.50-1.63 (2H,
m), 1.63-1.90 (2H, m), 2.00-2.14 (2H, m), 2.21 (3H,
s), 2.25-2.43 (2H, m), 2.71 (3K, s), 2.77-3.05 (5H,
m), 3.15 {38, s), 3.i8-3.57 (6H, m), 3.70 (3H, s),
3.73-4.12 (3K, m), 4.12~-4.49 (34, n), 4.80 (2H, s),
6.63 (1H, d, J=7Hz), 6.70-7.20 (5H, m)}, 7.27 (1H,
d, J=THz), 7.57 (1H, t, J=THz), 7.93-8.10 (1H, m),

10 8.23 (1H, d, J=6Hz)

[§1]

34) 4-[2-[(3-Aminoprop-l-yl)oxylbenzoyl]amino-3-
dimethylaminocarbonylmethoxy-N-methyl-N-[2-[5- (4~
methylpiperazin-1l-yl)carbonylpent-i-yloxyl)-4-

15 methylphenyl)benzamide dihydrochloride

NMR (DMSO-dg, &) : 1.37-1.4%9 (2H, m), 1.50-1.62 (2H,

r), 1.63-1.79 (2H, m), 1.98-2.10 (2H, m), 2.21 (3H,
s), 2.32-2.43 (24, m), 2.71 (3H, s), 2.86 (3H, s),
2.98 (3H, s), 2.82-3.05 (5H, m}, 3.15 (3H, s), 3.90

20 , (2H, br), 4.02-4.12 (2H, m), 4.28-4.38 (2H, m),
4.38-4.48 (1H, m), 4.83 (2H, s), 6.62 (1H, 4,
J=7Hz), 6.80 (1E, s}, 6.82-6.92 (2H, m), 7.00 (1H,
¢, J=7Hz), 7.12 (1H, t, J=7Hz), 7.23 (1H, d,
J=7Hz), 7.55 (1H, t, J=THz), 8.20 (1H, d, J=7Hz)

25

35) 4-12-[{3-Aminoprop-1~-yl)oxylbenzoyl]}amino-3-
methylaminocarbonylmethoxy~N-methyl-N-[2-[5~ (4~
methylpiperazin-1l-yl)carbonylpent-1l-yloxyl-4-
methylphenyl]benzamide dihydrochloride

30 NMR (DMSO-dg, &) : 1.38-1.51 (1H, m), 1.51-1.65 {2H,
m), 1.68-1.80 (2H, m), 2.00-2.23 (2K, m), 2.22 (3H,
s), 2.34-2.40 (34, m), 2.50 (3H, s), 2.58 (2H, br),
2,62 (3H, s), 2.63 (3H, s), 2.80 (4H, br), 3.15
(3#, s), 3.88-3.97 (2K, m), 4.26~4.33 (2H, m),

35 4.37-4.54 (2K, n), 6.62 (1H, d, J=7Hz), 6.82.(2H,
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s), 6.88 (1H, d, J=7Hz), 6.97 (18, &, J=7Hz)}, 7.12 :
(1H, t, J=7Hz), 7.22 (1H, d, J=7Hz), 7.57 (1H, t,
J=?HZ)' 7.90 (1H' d' J=7HZ)' 8.12-8025 (ZH, m)
36)

4-[2-[ (3~-Aminoprop-1-yl)oxylbenzoyl}amino-3~
sminocarbonylmethoxy~N-methyl-N-[2-[5- (4~
methylpiperazin-1-yl)carbonylpent-1-yloxy]-4-
methylphenyljbenzamide dihydrochloride

MR (DMSO-dg, &) = 1.38-1.52 (2H, m), 1.52-1.67 (2K,
m), 1.68-1.83 (2H, m), 2.00-2.15 (2H, m), 2.23 (3H,
s), 2.39 (2H, t, J=6Hz), 2.62 and 2.63 (total 3H,
s), 2.72 and 2.73 (total 3H, s), 2.80-3.10 (6H, m),
3.15 (3H, s), 3.87-3.98 (2H, m), 4.03-4.13 (1H, m),
6.27-6.37 {1H, m), 6.37-6.56 (2H, m), 6.62 (1lH, d,
J=7Hz), 6.82 (2H, s), 6.90 (1H, 4, J=7Hz), 6.98
{14, d, J=6Hz), 7.12 {1H, t, J=7Hz), 7.26 (1H, d,

J=7Hz), 7.57 (1H, t, J=6Hz), 7.92 (1lH, d, J=7HzZ),
8.13-8.30 (2H, m)

37) 4-{2-[({3-Aminoprop~l1-yl)oxy]lbenzoyl]}amino~-N-methyl-N~[2-

[5-(4-methylpiperazin-1-yl)carbonylpent-l-yloxyl-4-

methylphenyl]-3-propoxybenzamide dihydrochloride

NMR (DMSO-dg, 8) : -0.89 (3H, t, J=6Hz), 1.37-1.50 (2H,
m), 1.50-1.68 (4H, m), 1.68-1.80 (2H, m), 2.02-2.18
(2H, m), 2.20 (3K, s}, 2.38 (2H, t, J=6Hz), 2.47
(3”H, s), 2.75-3.12 (5H, m), 3.17 (3H, s), 3.30-3.42
(2H, m), 3.42-3.56 (1H, m), 3.80-4.00 (4H, m),
4.00~4.13 (1H, m), 4.32~-4.50 (4H, m), 6.61 (1H, d,
J=7Hz), 6.82 (1H, s), 6.88 (l1H, s), 6.94 (1H, d,
J=7Hz), 7.02 (1H, d, J=THz), 7.13 (1K, t, J=T7Hz),
7.29 (1, d&, J0=7Hz), 7.56 (1H, t, J=7Hz), 7.97 (1H,
d, J=7Hz), 8.22 (1H, d, J=7Hz)

38) 4-[{2-((3-Aminoprop-1-yl)oxy]benzoyl)amino~3-isopropoxry-

N-methyl-N-[2-[5~ (4~-methylpiperazin-1-yl}carbonylpent~1-
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yloxy]-4-methylphenyl]lbenzamide dihydrochloride
NMR (DMSO-ds, &) : 1.10-1.27 (6H, m), 1.37-1.50 (2H,

m), 1.50-1.64 (22, m), 1.67-1.82 {(2H, m), 2.03-2.07
(2H, m), 2.22 (3H, s), 2.39 (2H, t, J=6Hz), 2.72
and 2.73 (total 3H, s), 2.78-3.12 (6H, m), 3.17
(3H, s), 3.30-3.43 (2H, m), 3.43-3.60 (1H, m),
3.80-4.02 (2H, m), 4.02-4.13 (1K, m), 4.23-4.50
(4H, m), 6.64 (1H, d,_J=7Hz), 6.81-6.90 (2H, m},
6.98 (iH, 4, J=7Hz), 7.03 (1H, d, J=7Hz), 7.13 (1lH,
t, J=6Hz), 7.32 (1H, 4, J=7Hz) 7.56 (1lH, t, J=6Hz),
7.94 (1H, d, JU=6Hz), 8.22 (1H, d, J=T7Hz)

39) 2~[2-~[(3-Aminoprop~1-yl)oxylbenzoyl]amino-N-methyl-N-{2-
[5- (4-methylpiperazin-1-yl)carbonylpent-l-~yloxyl]-4-
methylphenyl]-5-thiophenecarboxamide dihydrochloride
NMR (DMSO-dg, &) : " 1.20-1.38 (2H, m), 1.38-1.52 (2H,

m), 1.53-1.70 (2H, m), 1.98-2.10 (24, m), 2.22-2.32
{(2H, m}, 2.33 (3H, s), 2.65-2.72 (34, m), 2.76-3.07
(54, m}, 3.16 (3H, s), 3.27-3.54 (3H, m), 3.78-4.09
(3H, m), 4.10-4.20 (2H, m), 4.33-4.47 (2H, m), 6.15
(1H, br), 6.55 (1H, d, J=5Hz), 6.81 (1H, d, J=7Hz),
6.97 (1H, s), ?.07 {14, t, J=6Hz), 7.13-7.20 (2H,
m), 7.44-7.60 (2H, m)
Example 105

To a solution of 4-[2-[{3-tert-butoxycarbonylaminoprop-

1-yl)oxylbenzoyl}amino-3-methoxy-N-methyl-N~- (4~
hydroxyphenyl)benzamide (50 mg) in chloroform (3.0 ml} was
added a solution of 4N hydrogen chloride in ethyl acetate
(1.0 ml) and the mixture was stirred at ambient temperature
for 2 hours. The resulting mixture was evaporated in vacuo
and the residue was solidified with diethyl ether. Diethyl
ether was removed in vacuo to give 4-[2-{(3-aminoprop-1-
vl)oxylbenzoyl)amino-3~-methoxy-N-methyl~N- (4-hydroxyphenyl) -
benzamide hydrochloride (40 mg)..
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NMR (DMSO-dg, 8) : 2.11-2.21 (2H, m), 2.96 (2H, q,

J=8Hz), 3.30 (3H, s), 3.78 (3H, s), 4.37 (2H, t,.
J=8Hz), 6.66 (2H, d, J=8Hz), 6.88 (1H, d, J=8Hz),
6.97 (1H, s), 6.99 (2H, 4, J=8Hz), 7.15 (1H, t,
J=8Hz), 7.27 (iH, d, J=8BHz), 7.55-7.62 (1H, m),

7.97-8.05 (3B, m), 8.28 (1K, 4, J=8Hz), 9.54-9.59
{1H, br s)

ESI-MASS (m/2) : 450 (M+H)

Example 106

The following compound was obtained according to a
similar manner to that of Example 105.

4-[2~{ (3~Az=inoprop-l-yl)oxylbenzoyl]amino-3-

carboxymethoxy-N-methyl-N-cyclohexylbenzamide hydrochloride

NMR (DMSO-dg, &) : 1.02-1.10 {2H, m}, 1.46-1.80 (8H,

m), 2.08-2.12 (2H, m), 2.80 (3H, s), 2.92-2.99 (2H,
m), 3.30-3.47 (2H, bxr), 4.39 (2H, t, J=7Hz), 4.96

(2H4, s), 6.98-7.04 (2H, br s), 7.18 {1H, t, J=8Hz},
7.30 (14, d, J=8Hz), 7.60 (1H, t, J=8Hz), 7.95-8.05

(3d, br), 8.07 (1B, d, J=8Hz), 8.51 (1H, d,
ESI-MASS (m/2z) : 484 (M+H)

J=8Hz)
Example 107

1) A solution of 4-([2-[3-(9-fluorenylmethyl)oxycarbonyl-

anininoprop-l-yl)]thiobenzoyl]amino-3-methoxy-N-methyl-N-[2-
[5~(4-dimethylaminopiperidin~1-yl)carbonylpent-1~yl]loxy-4~
methylphenyl}benzamide (110 mg) in a mixture of N,N-
dimethylformamide and piperidine (4:1, 5 ml) was stirred at
ambient temperature for 30 minutes and the resulting solution
was diluted with ethyl acetate (20 ml). . The solution was

washed with water (10 ml x 3) and brine, and the solution was

dried over potassium carbonate. The solvent was evaporated

and the residue was purified on basic silica gel column
chromatography (Si0O, 30 g, 1-15% methanol in chloroform) to

:
i
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give 4~[2-(3-aminoprop-1-yl)thiobenzoyl]amino-3-methoxy-N-

methyl-N-{2-[5-(4~dimethylaminopiperidin-1-yl)carbonylpent-1-~

yl]loxy-4-methylphenyl]benzamide.

NMR (CDCljz, &) : 1.36-1.92 (12H, m), 2.29 (6H, s),

2.30 (3H, s), 2.36 (2H, t, J=5Hz), 2.59 (1K, t,
J=11Hz}, 2.77 (2H, t, J=5Hz), 2.99 (2H, t, J=5Hz),
3.32 (3H#, s5), 3.75 (3H, s), 3.85-4.03 (4H, m),
6.57-6.66 (2H, m), 6.84-6.90 (lH, d, J=8Hz), 7.02
(1H, s}, 7.39-7.48 (3H, m), 7.65 (1H, d, J=BHz),
8.30 (1H, d, J=8Hz), 8.80 (1lH, s)

2) To a solution of the obtained compound in ethanol (5 ml)
was added 1IN hydrochloric acid (0.15 ml). The volatile
solvent was removed by evaporation and the residue was
lyophilized to give 4-[2-(3-aminoprop-l-yl)thiobenzoyl]amino-
3-methoxy-N-methyl-N=-[2~[5~(4~dimethylaninopiperidin~-1-yl]-
carbonylpent-l1l-yl}oxy-4-methylphenyl}benzamide
dihydrochloride (45 mg).

NMR (CDCl,, &) : 1.44-1.92 (6H, m), 2.02-2.16 (2H, m),
2.28 (3%, s), 2.30-2.41 (2H, n»), 2.73 (6H, br),
2.99-3.14 (2H, m), 3.27-3.33 (1H, m), 3.31 (3H, s),
3.62-3.79 {4H, m), 3.7 (3%, s), 3.82-4.10 (2H, m),
6.55-6.67 (2H, m), 6.83-7.02 (5H, m), 7.35-7.52
{2H, m), 8.23 (1H, br), 8.54 (2H, br)

Example 108
The following compound was obtained according to a
similar manner to that of Example 15.

4-2- (3-Dimethylaminoprop~1-yl)oxybenzoyl]amino-3-
methoxy-N-methyl-N-{2~[5-({4-dimethyvlaminopiperidin-1-
yl)carbonylpent-1l-yl]oxy-4-methylphenyl)benzanide

NMR (CDCl,, 8} + 1.49-1.60 (2H, m), 1.66-1.95 (4H, m),

2.21 (6H, s), 2.27 (6H, s), 2.35-2.48 (4H, m), 2.58
{24, t, J=11Hz), 3.32 (2H, t, J=11Ez), 3.33 (3H,
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:); 3.80 (3H, s), 3.82~4.00 (2H, m), .25 l(ZH t

-_ ' .

. Hz), 4.64 (1H, br), 6.55-6.64 {2H, m), 6.85 (;H

d, J= ;

¢+ J=BHz), 6.89 (1K, d, J=8Hz), 7.00-7.11 (3H, m) ’
’ ’

7.2fs (18, s), 7.40-7.48 (1g, m), 8.21 (1H, 4
J=8Hz), 8.40 (1H, d, g=guz) | o

L3l R G VR e i A 0 e §1 6
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CLAIMS

2 compound of the formula :

X Y/.

wherein
R! is aryl, cyclo(lower)alkyl or a heterocyclic group,

each of which may be substituted with substituent (s)
selected from the group consisting of halogen;
hydroxy; nitro; amino; acyl; substituted acyl:;
acyl(lower)alkylsulfinyl; acyl(lower)alkylsulfonyl;
acyloxy; lower alkylamino(lower)alkylcarbamoyloxy;
aryl; cvano; a heterocyclic group;

lower alkenyl optionally substituted with acyl,
substituted acyl, aryl or acyl-substituted aryl;
lower alkynyl optionally substituted with amino,
acylamino or substituted acylamino;

lower alkyl optionally substituted with halogen,
anmino, lower alkylamino, acylamino, substituted
acylamino, hydroxy, aéyloxy, acyl(lower)alkanoyloxy,
acyl, substituted acyl, acyl(lower)alkoxy1mino, aryl
or acyl-substituted aryl;

lower alkylthio optionally substituted with acyl or
substituted acyl;

alkoxy optionally substituted with aryl, substituted
aryl, hydroxy, acyloxy, amino, lower alkylamino,
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protgcted arino, a heterocyclic group, acyl-
substituted pyridyl, substituted acyl-substituted
pyridyl, halogen, acyl(lower)alkylamino, N-protected-
acyl (lower)alkylamino, N-acyl (lower)alkyl-N-lower
alkylamino, acyl, substituted acyl, acylamino,
substituted acylamino, lower
alkylhydrazinocarbonylamino, hydroxyimino,

acyl {lower)alkoxyimino, substituted
acyl(lower)alkoxyiminb, acyl {lower)alkoxy, gquanidino
or N-protected guanidino; and

lower alkenyloxy optionally substituted with acyl or
substituted acyl;

RZ is hydrogen; lower alkyl optionally substituted with-

‘hydroxy, aryl or acyl; or cyclo{lower)alkyl;

R3 is hydrogen; halogen; hydroxy; acyloxy:; substituted

acyloxy; lower alkyl optionally substituted with
hydroxy or lower alkoxy; lower alkoxy optionally
substituted with aryl, amino, protected amino, acyl,
hydroxy, cyano or lower alkylthio; ‘nitre; amino;
acyl:; substituted acyl; or cyclo(lower)alkyloxy:;

RS is hydroxy; halogen; nitro; amino; protected amino;

lower alkylamino; acyloxy; amino(lower)alkylamino;
N-protected amino (loWwer)alkylamino;

lower alkoxy optionally substituted with hydroxy, -
aryl, substitﬁted aryl, acyl, substituted acyl,
amino, lower alkylamino, acylamino, substituted
acylamino} protected amino, a heterocyclic group or
guanidino; lower.alkylyhio optionally substituted
with acyl, substituted acyl, amino, lower alkylamino,
acylamino, substituted acylamino, protected amino, a
heterocyclic group, hydroxy, lower alkylsulfonyloxy,
arylsulfonyloxy, ar(lower)alkoxy or sﬁbstituted

ar (lower)alkoxy; lower alkyl substituted with acyl,

substi;uted.acyl, amino, lower alkylamino, acylanmino,
substituted acylamino, protected amino, a

'Mﬁiﬁﬁﬂﬁ&ﬁﬁﬁﬁiﬂ

o
¥
K.

E
]
e
e

Tk
-
R -]
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heterocyclic group, hydroxy, lower alkylsulfonyloxy
or arylsulfonyloxy; lower alkenyl optionally
substituted with acyl; lower alkynyl optionally
substituted with hydroxy, amino, protected amino,
lower alkylsulfonyloxy or arylsulfonyloxy;

amino {(lower)alkylsulfonyl; N-protected

amino {lower)alkylsulfonyl; lower alkylaminosulfonyl;
a heterocyclicsulfonyl; amino(lower)alkylsulfinyl;
N-protected amino{lower)alkylsulfinyl; piperidyloxy;
or N-protected piperidyloxy;:

RS is hydrogen, lower alkyl, lower alkoxy or halogen;

A is a single bond, O or NH;

O o]

E is lower alkylene, lower alkenylene, -2_, -ﬂ_, or

4

a group of the formula :

-G=J=
6

in which G is lower alkylene and J is O or -I-

(wherein RE is hydrogen or N-protective group):

X 1is -CH=CH-, -CH=N- or S; and
Y is CH or N;
and pharmaceutically acceptable salts thereof.

2.

A compound accordidng to claim 1, wherein

R! is aryl which may be substituted with lower alkoxy
optionally substituted with acylamino or acyl;

RZ is lower alkyl;

R3 is hydrogen, lower alkyl or lower alkoxy;

RY is hydroxy, or lower alkoxy, lower alkylthio or
lower alkyl, each of which may be substituted
with hydroxy, aryl, substituted aryl, acyl,
amino, lower alkylamino, acylamino, protected
amino or a heterocyclic group;

R is hydrogen, lower alkyl, lower alkoxy or halogen;
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A is NH; g
0 i
E is _J_, X
X is ~CH=CH-; and i
Y is CH. .=
5 .
3.

A compound according to claim 2, wherein

R! is rhenyl or tolyl, each of which is substituted
with lower alkoxy substituted with acyl;
R3 is lower alkoxy or lower alkyl; and
10 R? is lower alkoxy, lower alkylthio or lower alkyl,

each of which is substituted with amino or
hydroxy.

A conmpound according to claim 3, wherein
15 R! is phenyl or tolyl, each of which is substituted

with lower alkoxy substituted with N-(lower
alkyl)piperazinylcarbonyl;
R3 is lower alkoxy;

R% is lower alkoxy substituted with amino; and
20 R is hydrogen.

*
.

A process for preparing the formula

25 1 2
R R

ot Hiiiﬂi"”"'i“inﬁi.'l'mi“ o

5
o R

| Y da- r?

7 P
30 R3 X

(I}

wherein

rR! is aryl, cyclo{lower)alkyl or a heterocyclic group,

35 each of which may be substituted with substituent (s)
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selected from the group consisting of halogen;
hydroxy:; nitro; amino; acyl; substituted acyl:;

acyl (lower)alkylsulfinyl; acyl(lower)alkylsulfonyl:
acyloxy; lower alkylamino (lower)alkylcarbamoyloxy:
aryl; cyano; a heterocyclic group;

lower alkenyl optionally substituted with acyl,
substituted acyl, aryl or acyl-substituted aryl;
lower alkynyl optionally substituted with amino,
acylamino or substituted acylanino;

lower alkyl optionally substituted with halogen,
amino, lower alkylamino, acylamino, substituted
acylamino, hydroxy, acvloxy, acyl(lower)alkanoyloxy,
acyl, substituted acyl, acyl({lower)alkoxyimino, aryl

- or acyl-substituted aryl;

15

20

25

30

lower alkylthio optionally substituted with acyl or
substituted acyl;

alkoxy optionally substituted with aryl, substituted
aryl, hydroxy, acyloxy, amino, lower alkylamino,
protected amino, a heterbcyclic gioup, acyl-
substituted pyridyl, substituted acyl-substituted
pyridyl, halogen, acyl{lowerjalkylamino, N-protected-
acyl (lower)alkylamino, N-acyl(lower)alkyl-N-lower
alkylamino, acyl, substituted acyl, acylamino,
substituted acylamino, lower
alkylhydrazinocarbonylamino, hydroxyimino,

acyl {lowerjalkoxyimino, substituted
acvl(lower)alkoxyimino, acyl(lower}alkoxy, guanidino
or N-protected gquanidino; and

lower alkenyloxy optiohélly substituted with.acyl or
substituted acyl;

R? is hydrogen; lower alkyl optionally substituted with

hydroxy, aryl or acyl; or cyclo(lowei)alkyl;

R3 is hydrogen; halogen; hydroxy; acyloxy; substituted

35

acyloxy; lower alkyl optionally substituted with
hydroxy or lower alkoxy; lower alkoxy optionally
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substituted with aryl, amino, protected amino, acyl,
hydroxy, cyano or lower alkylthio; nitro; amino;
acyl; substituted acyl; or cyclo(lower)alkyloxy;

r? is hydroxy; halogen; nitro; amino; protected amino;

lower alkylamino; acyloxy; amino(lower)alkylamino;
N-protected amino{lower)alkylamino; lower alkoxy
optionally substituted with hydroxy, aryl,
substituted aryl, acyl, substituted acyl, amino,
lower alkylamino, acylamino, substituted acylamino,
protected amino, a heterocyclic group or guanidino;
lower alkylthio optionally substituted with acyl,
substituted acyl, amino, lower alkylamino, acylamino,
substituted acylamino, protected amino, a
heterocyclic group, hydroxy, lower alkylsulfonyloxy,
arylsulfonyloxy, ar{lower)alkoxy or substituted

ar (lower)alkoxy; or lower alkyl substituted with
acyl, substituted acyl, amino, lower alkylamino,
acylamino, substituted acylamino, protected amino, a
heterocyclic group, hydroxy, lower alkylsulfonyloxy
or arylsulfonyloxy:; lower alkenyl optionally
substituted with acyl; lower alkynyl optionally
substituted with hydroxy, amino, protected amino,
lower alkylsulfonyloxy or arylsulfonyloxy;

amino {lowerjalkylsulfonyl; N-protected
amino{lower)alkylsulfonyl, lower alkylaminosulfonyl;
a heterocyclicsulfonyl; amino(lower)alkylsulfinyl:;
N-protected amino{lower)alkylsulfinyl; piperidyloxy;

or N-protected piperidxlpxy;
RO is hydrogen, lower alkyl, lower alkoxy or halogen;
A 1is a single bond, O or NH; o
E is lower alkylene, lower alkenylene, -l -ﬁ_ or

o)

a group of the formula :

-G~-J-

W
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in which G is lower alkylene and J is O or -I-

(wherein R® is hydrogen or N-protective group):

X is -CH=CH-, ~CH=N- or S; and
Y is CH or N;
or pharmaceutically acceptable salts thereof,

which comprises,

1)

reacting a compound 6f the formula :

© (II)

or its salt with a compound of the formula :

RS

HOEa—E§4%4 (III)
Y/

or its reactive derivative at the carboxy group or

the sulfo group, or a salt thereof to provide a
compound of the formula :
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1 2
R
Nt

R5
O
| NHE 5 ré (Ia)
X il
R3

or its salt, in the above formulas,

Rl, Rz, R3, R4, R5, X and Y are each as defined
above, and '
0 0

E, is U, L or

2) reacting a compound of the formula :

1 2
R \g/R (IV)

or its salt with a compound of the formula :

0
HOH RO
| A-E—Eﬁ-k“ (v)
g3/ % ¥?

or its reactive derivative at the carboxy group

or a salt thereof to provide a compound of the
formula :
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1 2
R
\‘N’}‘

RO

o
| j-A-z-gpﬁ
X v
o3 Y

or its salt, in the above formulas,

Rl, R2, R3, R‘. RS, A, E, X and Y are each as defined

above, or

subjecting a compound of the formula :

or its salt to deesterification reaction to provide a

1

R
a\sN

o)

2
_R

RS

| j.A-LgR‘x
r3 % v?

compound of the formula :

R

1
BNy

_r?

PCT/IP96/01533

(I)

(Ib)

(Ic)
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or its salt, in the above formulas,

Rz, R3, R4, Rs, A, E, X and Y are each as defined above,
Ré is aryl, haloaryl, cyclo(lower)alkyl or

1
Ry

&)

a heterocyclic group, each of which is substituted
with esterified carboxy; lower alkenyl substituted
with esterified carboxy or esterified carboxy-
substituted aryl; lower alkyl substituted with
esterified carboxy, esterified

' carboxy(lower)alkanoyloxy or esterified

carboxy (lower)alkoxyimino;

lower alkylthio substituted with esterified carboxy;
alkoxy substituted with esterified carboxy-
substituted aryl, esterified carboxy-substituted
pyridyl, esterified carboxy(lower)alkylamino,
N-protected-esterified carboxy(lower)alkylamino,
N-esterified carboxy(lower)alkyl-N-lower alkylamino,
esterified carboxy or esterified
carboxy({lower)alkoxyiminc; or lower alkenyloxy
substituted with esterified carboxy; and

is aryl, haloaryl, cyclo(lower)alkyl or

a heterocyclic group, each of which is substituted
with carboxy; lower alkenyl substituted with carboxy;
lower alkyl substituted with carboxy or carboxy-
substituted aryl, carboxyl{lower)alkanoyloxy or
carboxy(lower)alkoxyimino; _

lower alkﬁlthio substituted with carboxy:;

alkoxy substituted with carboxy-substituted aryl,
carboxy-substituted pyridyl,
cafboxy(lower)alkylamino, N-protected-
carboxy(lower)alkylamino, N-carboxy(lower)alkyl-N-
lower alkylamino, carboxy or
carboxy(lower)alkoxyimino; or lower alkenyloxy
substituted with carboxy; or

subjecting'a compound of the formula :

P
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1 2
SN
RS
I A-L@Ré (Id)
x r-
3 bt .

or its salt to deesterification reaction to provide a
compound of the formula :

(o)
- 4 I
£ Y

or its salt, in the above formulas,

Rl, R2, R3, R5, A, E, X and Y are each as defined
a2bove, '

Rg is lower alkoxy substituted with esterified
carboxy; lower aikylthio substituted with
esterified carboxy: lower alkyl substituted with
esterified carboxy; or lower alkenyl substituted
with esterified carboxy:; and .

Rf is lower alkoxy substituted with carboxy;
lower alkylthio substituted with carboxy:
lower alkyl substituted with carboxy; or
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lower alkenyl substituted with carboxy; or

5) subjecting a compound of the formula :

(I£)

or its salt to elimination reaction of the N-protective
group to provide a compound of the formula :

1 2
\‘N’R
0 RS
' - 4 1
i A E‘Eé“Rd (Ig)
X :
r3 . ¥

or its salt, in the above formulas,

R}, R?, R3, RS, &, E, X and Y are each as defined above,

Rg is protected amino; N-protected piperidyloxy:;
N-protected amino({lower)alkylamino; lower alkoxy
substituted with protected amino;
lower alkylthib substituted with protected amino;
lower alkyl substituted with protected amino; lower
alkynyl substituted with protected amino; or
N-protected amino{lower)alkylsulfonyl; and

. J

)
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Ré is amino; piperidyloxy:; amino{lower)alkylamino;
lower alkoxy substituted with amino; lower
alkylthio substituted with amino; lower alkyl
substituted with amino; lower alkynyl substituted
with amino; or amino{lower)alkylsulfonyl; or

6) reacting a compound of the formula :

1 2
SN
5 .
o R
| A-L-@-R‘I (Ic)
X <
R3 ¥

or its reactive derivative at the carboiy group or a salt
thereof with an amine or its salt to provide a compound of
the formula :

1 2
Resy R
5
o R
I A-D@-R‘i (Th)
X .
R Y

or its salt, in the abowve formulas,
R%, R2, R3, R4, Rs, A, E, X and Y are each as defined
above, and
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Ré is aryl, haloaryl, cyclo{lower)alkyl or

a heterocyclic group, each of which is substituted
with substituted or unsubstituted N-containing
heterocycliccarbonyl; carbamoyl; substituted or
unsubstituted lower alkylcarbamoyl; lower alkenyl
stbstituted with substituted or unsubstituted
N-containing heterocycliccarbonyl, carbamoyl,
substituted or unsubstituted lower alkylcarbamoyl or
N-containing heterocycliccarbonyl-substituted aryl;
lower alkyl substituted with substituted or
unsubstituted N-containing heterocycliccarbonyl,
carpamoyl, substituted or unsubstituted lower
alkylcarbamoyl, substituted or unsubstituted

N-containing heterocycliccarbonyl (lower)alkanoyloxy, . .

carbamoyl (lower)alkanoyloxy, substituted or

unsubstituted lower alkylcarbamoyl {lower)alkanoyloxy,. -

substituted or unsubstituted N-containing
heterocycliccarbonyl (lower)alkoxyimino,

carbamoyl (lower)alkoxyimino or substituted or
unsubstituted iower alkylcarbamoyl (lower)alkoxyimino;
lower alkylthio substituted with substituted or
unsubstituted N-containing heterocycliccarbonyl,
carbamoyl or substituted or unsubstituted lower
alkylcarbamoyl; alkoxy substituted with substituted
or unsubstituted N-containing heterocycliccarbonyl-
substituted aryl, carbamoyl-substituted aryl,
substituted or unsubstituted lower alkylcarbamoyl-
substituted aryl, substituted or unsubstituted N~
containing heterocycliccarbonyvl-substituted pyridyl,
carbamoyl-substituted pyridyl, substituted or
unsubstituted lower alkylcarbamoyl-substituted
pyridyl, substituted or unsubstituted N-containing
heterocycliccarbonyl {lower)alkylamino,

carbamoyl (lower)alkylamino, substituted or
unsubstituted lower alkylcarbamoyl (lower)alkylamino,
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N-protected- (substituted or unsubstituted
N-containing heterocyclic)carbonyl (lower)alkylanino,
N-protected~carbamoyl (lower)alkylamino, N-protected-
substituted or unsubstituted lower alkylcarbamoyl-
(1ower)a1kylémino, N-({substituted or unsubstituted
N-containing heterocyclic)carbonyl (lower)alkyl-N-
lower alkylamino, N-carbamoyl (lower)alkyl-N-lower
alkylamino, substituted or unsubstituted N-lower

" alkylcarbamoyl-N-lower alkylamino, substituted or

7)

unsubstituted N-containing heterccycliccarbonyl,
carbamoyl, substituted or unsubstituted lower
alkylcarbamoyl, substituted or unsubstituted
N-containing heterocycliccarbonyl (lower)alkoxyimino,
carbamoyl (lower) alkoxyimino or substituted or '
unsubstituted lower alkylcarbamoyl(lower)alkoxyimino}
or lower alkenyloxy substituted with substituted or
unsubstituted N-containing heterocycliccarbonyl,
carbamoyl or substituted cr unsubstituted lower
alkvlcarbamoyl; or

reacting a compound of the formula :

1
‘\N/

R G

(Ie)

or its reactive derivative at the carboxy group
or & salt thereof with 2n amine oxr its salt to
‘provide a compound of the formula : '
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or its sal:, :n the above formulas, :

R, RZ, R3, Rg. RS, A, E, X and Y are each as defined
above, and .

Rg is lower alkoxy, lower alkylthio, lower alkyl, or
lower alkenyl each of which is substituted with
substituted or unsubstituted N-containing
heterocycliccarbonyl, carbamoyl, or substituted or
unsubstituted lower alkylcarbamoyl; or

8) subjecting a compound of the formula :

1 g2
R R

o]
' A-F “ i Rﬁ (I3)
X - y" B

or its salt to debenzylation reaction to provide a

]
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compound of the formula :

1 2
R.\\EV,R

o5

o R

- 4 (Ik)
lx AB—Eé—Rg
R3 bt .

or its salt, in the above formulas,

Rl, RZ, R3, Rs, A, E;, X and Y are each as defined above,
R% is methoxy substituted with aryl or substituted aryl:
or lower alkylthio which is substituted with

methoxy substituted with aryl or substituted aryl:;

and

Rg is hydroxy:; or lower alkylthio substituted with

hydroxy:; or

9) reacting a compound of the formula :

1 2
R R

o)
| A’E—ﬁz??i;Réa (Ika)
X y/'
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or its salt with a compound of the fprmula :
2l - r7 (VI)

or its salt to provide a compound of the formula :
l A-E-@Rﬁ (1)
X Y/

or its salt, in the above formulas,

Rl, R, R3, RS, A, E, X and Y are each as defined
above,

RE, is hydroxy;

Rg is lower alkyl optionally substituted with hydroxy,
aryl, substituted aryl, acyl, amino, lower
alkylamino, acylamino, protected aminc or a

heterocyclic group; or N-protected piperidyl:;
2! is hydroxy: or acid residue; and

Rﬁ is lower alkoxy substituted with hydroxy, aryl,
substituted aryl, "acyl, amino, lower alkylamino,
acylamino, protected amino or a heterocyclic group:;
or N-protected piperidyloxy; or

10) reacting a compound of the formula :

“

.5
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1 2
L R
\‘N"
T
o R
l A—L@Réa (Iga)
3/ X i
R

or its salt with an acylating agent to provide a
compound of the formula :

1 2
E{\‘N"

5
o R
| A-E R4 (Im)
X y” *
R3

or its salt, ir the above formulas,

Rl, R2, R3, RS, A, E, X and Y are each 2s defined above,

Réa is lower alkoxy substituted with amino; lower
alkylthio substituted with amino; or lower alkyl
substituted with amino; and

Rﬁ is lower alkoxy substituted with acylamino or
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substituted acylamino; lower alkylthio substituted
with acylamino or substituted acylamino; or lower

alkyl substituted with acylamino or substituted
acylamino; or

11) reacting a compound of the fcrmula :

1 2 :
R :
Ny _R :
o R®
l A~z R% (Igb)
X 7 ®
3 : 4
R

or its salt with lower alkanal or N-protected

amino (lower)alkanal in the presence of a reducing agent
to provide a compound of the formula :

1 2
R
Nt
5
o R
o 4 {In)
| j—A a{jf R} .

X
R3
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or its salt, in the above formulas,

rl, r2, B3, RS, A, E, X and Y are each as defined
above,

Réb is amino; lower alkoxy substituted with amino; lower
alkylthio substituted with amino; or lower alkyl
substituted with amino; and

R% is lower alkoxy substituted with lower alkylamino;
lower alkylthio substituted with lower alkylamino;
lower alkyl substituted with lower alkylamino;
lower alkylamino; or N-protected
amino {(lower)alkylamino; or

subjecting a compound of the formula :

1 2
R
\N/R

0
I A—s@nez (Io)
X Y”

or its salt to reduction to provide a compound of the
formula :

1 g2
R R

(Ip)
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or its salt, in the above formulas,
Rl, RZ, R3, R5, A, E, X and Y are each as defined above,
or

subjecting a compound of the formula :
4 1
| A-E*Efzj;kk (Iq)
X Y

or its salt to deacylation reaction toc provide a
compound of the formula :

1 2
R A

o |
[ A—E«-@-OH (Ix)
X Y”

or its salt, in the above formulas:;

Rl, Rz, R3,-R5, A, E, X and Y are eaéh as defined above,
and

R is acyloxy, or

reacting a compound of the formula :
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A
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1 2
R Ny _R
o .
5
| OH (VII)
g3 X
10

or its salt with a compound of the formula :

15 RS

zZ—EE—E;f?i;R4 (VIII)
Y# :

20
or its salt to provide a compound of the formula :
25
1 2
R R
\\N/
R5
0
l ~Ey r4 {Is)
_ X Z
30 R3 Y

35
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or its salt, in the above formulas,

Rl, R2, R3, R4, Rs, X and Y are each as defined above,
22 is acid residue, and

E, is lower alkylene, or

15) reacting a compound of the formula :

or its salt with an oxidizing agent to provide a
compound of the formula :

.

1 2
R R

- 5

o R
4
| A-E—@Rm (Iu)
X y/
R

or its salt, in the above formulas,

Rl, Rz, R3, Rs, A, E, X and Y are each as defined above,
Rf is lower alkylthio substituted with amino or

‘\



L

[$}]

10

20

30

WO 96/41795

16)

—_—_— e
———————

T O 0

PCT/IP96/01533

- 295 -~

protected amino; and

Ré is lower alkylsulfinyl substituted with amino or
protected amino, or lower alkylsulfonyl substituted
with amino or protected amino; or

subjecting a compound of the formula :

1 2
R-\\N’,R

RO

o)
l A—EC-E §—R4 (Iv)
X vZ

g3 Y

or its salt to catalytic reduction to provide a compound
‘0of the formula : |

1 2
R R
RY
o)
| A_EB{Ef?§;R4 (Iw)
2
r37 ¥ Y

or its salt, in the above formulas,

Rl, Rz, R3, R4, R5, A, Ey, X and Y are each as defined
above, and

E. is lower alkenylene, or
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17) subjecting a compound of the formula :
1 R2
R5
0
| A-L@Rl‘ (Ix)
Z
r3 % b |
10
15
or its salt to debenzylation reaction to provide a
cormpound of the formula :
20
(Iy}
25
30
or its salt, in the above formulas, )
- Rz, R3, R4, Rs, A, E, X and Y are each as defined above,

R} is aryl which is substituted with methoxy substituted

W
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with aryl or substituted aryl,
Ré is aryl which is substituted with hydroxy, or

18) reacting a compound of the formula :

. 5
1 2
Res
(o)
10 l A—;@a‘i (1y)
X y/
r3
15
or its salt with a compound of the formula :
20 23 - Rr® (IX)
or its salt to provide a compound of the formula :
25
1 2
Ry~
)
o R
| A—b—@pﬁ (12}
p.4 y/
. R3
> 30

35
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or its salt, in the above formulas,

Ré, R?, R3, R4, Rs, A, E, X and Y are each as defined
above,

23 is hydroxy, or acid residue,
R® is lower alkyl optionally. substituted with acyl,
acylamino, protected amino, aryl, substituted aryl,

acyl-substituted pyridyl, or N-protected guanidino;
and

R} is aryl which is substituted with lower alkoxy
optionally substituted with acyl, acylamino,
protected amino, aryl, substituted aryl, acyl-
substituted pyridyl or N-protected guanidino; or

RI\N _R2
RS
| -FLA—B@R“ (I-1)
Rg xz’ Y"

or its salt to elimination reaction of the hydroxy
protective group to provide a compound of the formula :

1 2
R
.\N/R
5 .
o R
| A—z-Eﬁ-ﬁ (1-2)
% P
HO ¥
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or its salt, in the above formulas,
R, Rr2, R4, RS, A, E, X and Y are each as defined above,

and
Rg is methoxy substituted with aryl; acyloxy; or

substituted acyloxy; or

reacting a compound of the formula :

o)
I A—E{E ?§;34 (1-2)
X Y/

or its salt with a compound of the formula :
z4-R° (X)

or its salt to provide a compound of the formula :

1 2
R\\N/B

5

o R

| AJEﬁEf?§LR4 (1-3)
X o
3 Y
Ry

or its salt, in the above formulas,
Rl, Rz, R4, Rs,_A, E, X and Y are each as defined above,
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z4 is acid residue,

R® is lower alkyl optionally substituted with esterified
carboxy, and

Rg is lower alkoxy optionally substituted with
esterified carboxy, or

subjecting a compound of the formula :

| A-B_E §-R4 {I~-3a)
X vt |

or its salt to deesterification reaction to provide a
compound of the formula :

| A-B—@-R“ (1-4)
X y’

or its salt, in the above formulas,

Rl, R2, R4, Rs, A, E, X, and ¥ are each as defined
above,

Rg is lower alkoxy substituted with esterified carboxy,
"~ and

L 4
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Rg is lower alkoxy substituted with carboxy, or

22) reacting a compound of the formula :

Ay

or its salt with an alkyne compound in the presence of a
palladium compound, a copper compound to provide a
compound of the formula :

1 2
R R

S

R

0]
| A- R4 -
o (I-6)
X y/
R3

or its salt, in the above formulas,

Rl, Rz, R3, R5, A, E, X and Y are each as defined above,

Rﬁ is halogen, and _

Rg is lower alkynyl optionally substituted with hydroxy,
anino, protected amino, lower alkylsulfonyloxy or
arylsulfonyloxy, or
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23) reacting a compound of the formula :

1 g2
R
\‘N’R _
5 5 '
5 R
- 4 -
| I r-,{é-np (1-7)
R ¥

10
or its salt with a compound of the formula :
5_xp10
2°-R XI
15 (X1)
to provide a compound of the formula :
1 2
20 !l*\N/B'
5
o R
| A'—LE?R?; (1-8)
e P
R3 ¥
25

or its salt, in the above formulas,
30 Rl, Rz, R3, Rs, A, E, X and Y are each as defined above,
Ré is lower alkylthio, lower alkyl or. lower alkynyl,

each of which is substituted with hydroxy,
25 is halogen,

R0 is lower alkylsulfonyl or arylsulfonyl, and
35 : Ré is lower alkylthio, lower alkyl or lower alkynyl,
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each of which is substituted with lower
alkylsulfonyloxy or arylsulfonyloxy, or

24) reacting a compound of the formula :

25)

1 2
R
e
5
O R _
| A-b@l\é (1-8)
X y/
R3

or its salt with alkali metal phthalimide to provide a
compound of the formula :

(I-9)

or its salt, in the above formulas,

Rl, Rz, R3, R&, R5, A, E, X and Y are each as defined
above, and

R% is lower alkylthio, lower alkyl or lower alkynyl,
each of which is substituted with phthalimido, or

reacting a compound of the formula :
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1 2
R
\\NF’R
RS
s & RIS
X v
r3 :

or its salt with a2 reducing agent to provide a compound
of the formula :

1 g2
R R

(I-10)

or its salt, in the above formulas,
Rl, R?, Rs, Rg, R5' A, E, X and Y are each as defined
above, and

Rg is lower alkyl optidnally substituted with hydroxy,

protected amino, lower alkylsulfonyloxy or
arylsulfonyloxy, or

amino,

reacting a compound of the formula :

‘ﬁ
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RZ

rL

| [ fFnn, | (11)
X

or its salt with a compound of the formula :

0
HH—EQ—@Rq (XII)
Y/

or its salt to provide a compound of the formula

1 g2
R
N
5
5 R
—Clf,- 4 -
|~ Jwu-cu, Ed@R (1-11)
37X Y

or its salt, in the above formulas,
Rl, rRZ, R3, R4, RS, X and Y are each as defined

PCT/IP96/01533

-
.
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above, and
E4 is a single bond or lower alkylene, or

27) reacting a compound of the formula :

5
Rl
Nyt
RS .
: O
I -o-g—a‘* (I-12)
10 2
g3/ %
15
or its salt with a compound of the formula :
2%-r2 (XIII)
20 in the presence of a base to provide a compound of the
formula :
1 . p2
R
e
25 5
o R
| -o-@pﬁ {1-13)
X
R3 Y
30

or its salt, in the above formulas,
Rl, R3. R4, Rs, G, X and Y are each as defined above,
35 _ 28 is acid residue, and ‘

‘I
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Rg is lower alkyl optionally substituted with aryl or
acyl, or

reacting a compound of the formula :

Ry R
o R>
| -}LA-L-@-R‘* (T-14)
23 X’) v7

or its salt wizh an acylating agent to provide a
compound of the formula :

era\x)"z

(I-15)

or its salt, in the above formulas,

R2, R3, R4, RS, A, E, X and Y are each as defined above,

Ré is aryl which is substituted with lower alkoxy
substituted with amino, and

R% is aryl which is substituted with lower alkoxy
substituted with acylamino or substituted
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acylamino, or

29) reacting a compound of the formula :

1 2
RN
5
o R :
| A—b{ﬁ»&“ (I-16a)
X P
R3 bt

" or its salt with a reducing agent to provide a compound
of the formula :

%}\N/RZ

(I-17) .

or its salt, in the above formulas, .

Rz, R3, R4, Rs,.A, E, X and Y are each as defined above,

R% is aryl which is substituted with lower alkoxy
substituted with oxopiperidylcarbonyl, and

R% is aryl which is substituted with lower alkoxy
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substituted with hydroxypiperidylcarbonyl, or

reacting a compound of the formula :

0
| A~:~E§—R4 (I-16)
X Y,

or its salt with an amine compound or its salt in the
presence of a reducing agent to provide a compound of

the formula :

1 2

o .
I A-;E§_34 (I-18)
X y/

or its salt, in the above formulas,

Rz, R3, R4, R5, A, E, X and Y are each as defined above,

Rk is aryl which is substituted with lower alkoxy
substituted with formyl or oxopiperidylcarbonyl,
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and
R%-is aryl which is substituted with lower alkoxy

substituted with aminopiperidylcarbonyl or N-lower
alkylpiperazinyl, or

31) reacting a compound of the formula :

1 2
RiNg
5
o R
I A—b—@k‘ (I-19)
X y/ .
&3

or its reactive derivative at the carboxy group or a
salt thereof with lower alkylamino(lowerj}alkanol to
provide a compound of the formula :

O
l A~E n ??i R4 {I-20)
X Y/

or its salt, in the above formulas,

RZ, R3, RY, RS, A, E, X and Y are each as defined above,

3% is aryl which is substituted with lower alkoxy
substituted with carboxy, and

R% is aryl which is substituted with lower alkoxy
substituted with lower
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alkylamino{lower)alkoxycarbonyl, or
32) reacting a compound of the formula :

33)

1 g2
B3R

or its salt with a reducing agent to provide a2 compound
of the formula :

1 2
RP\TF/R
o) R®
[ A_B..E §,R4 (I-22)
3/ X i
R .

or its salt, in the above formulas,

R2, R3, R4, Rs, A, E, X and Y are each as defined above,

R% is aryl which is substituted with lower alkoxy
substituted with esterified carboxy, and

Rl is aryl which is substituted with lower alkoxy
substituted with hydroxy, or

subjecting a compound of the formula :
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1 2
RIF\N/JK
5 .
0 R
5 | A-b-@ﬁ (1-22)
X o~
R3 b
10

or its salt to oxidation reaction to provide a compound
of the formula :

15 R%\N’ R?
o R®
| A.;_@Ré (I~23)
g3/ X 2
20

or its salt, in the above formulas,

R%: R2: R3, R4, Rs, A, E, X and Y are each as defined
above, and

25

Ré is aryl which is substituted with lower alkoxy

substituted with formyl, or

30 34) reacting a compound of the formula :

35
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Rl 2
N

5

0 X

| ArE{ET?i;R4 (1-24)
X <
R Y

or its salt with an azide compound to provide a compound
of the formula : '

1 2
RS\1TIR

0
| Prikﬁss?i;R4 (I-25)
X Y/'

R

or its salt, in the above formulas,

Rz, R3, R4, RS, A, E, X and Y are each as defined above,

Rl is aryl which is substituted with lower alkoxy
substituted with cyano-substituted aryl, and

Rl is aryl which is substituted with lower alkoxy
substituted with tetrazolyl-substituted aryl, or

reacting a compound of the formula :
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1
R‘\Nzgz
o) RS
| A-E—gké (I-26)
r3/ % ¥?

or its sal? with an isourea compound to provide a
compound of the formula :

1 p2
R A

DEE & S
o
/X Y

or its salt, in the above formulas,

Rl, Rz, R3, 85. A, E, X and Y are each as defined above,
Rg is lower alkoxy substituted with amino, ang

Rﬁ is lower alkoxy substituted with guanidino, or

subjecting a compound of the formula :
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t\N

Tt -

or its salt to elimination reaction of the N—protectlve
group to provide a compound of the formula :

R R
R5

o)
l ArE—E??éLR4 (I-29)
X Y/

R3

or its salt, in the above formulas,

Rz, R3, R4, Rs, A, E, X and Y are each as defined above,

R% is aryl which is suﬁétituted with lower alkoxy
substituted with protectéd amino, N-protected
amino (lower)alkanoylamine, N-protected
piperazinylcarbonyl or N—proteéiéd guanidino; and

Rl is aryl which is substituted with lower alkoxy
substituted with amino, amino(lower)alkanoylamino,
piperazinylcarbonyl or guanidino; or
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reacting a compound of the formula :

(I-30)

or its salt with N-lower alkylpiperazine,
dimethylaminopiperidine, ammonia or N,N-
dimethylformamide to provide a compound of the formula :

1 2
Rt
5
0 RT
| A—L@R‘l (I-31)
X &
23 . Y

or its salt, in the above formulas,

Rz, R3, R4, R5, A, E, X and Y are each as defined above,

R% is aryl which is substituted with lower alkoxy
substituted with phenoxycarbonylamino, and

R}, is aryl which is substituted -with lower alkoxy
substituted with N-lowex
alkylpiperazinylcarbonylamino,
dimethylaminopiperidylcarbonylamino, carbamoylamino
or dimethylcarbamoylamino, or
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reacting a compound of the formula :
1 2
R A
. 5
o R
| A-E4ET?§;R4 (1-4)
X y’
3
Rq

or its reactive derivative at the carboxy group or a
salt therecf with a hydroxy compound or a diazo compound
to provide a compound ¢f the formula :

1 2
R
\‘N’B'

O
X y"

or its salt, in the a2bove formulas,
R}, R?, R, R}, R4, R, A, E, X and Y are each as
defined above, or

reacting a compound of the formula :



A
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1 g2
R

L
| 5

o R

5 l A—B—Eﬁ—?ﬁ (1-4)
X 7
10

or its reactive derivative at the carboxy group or a
salt thereof with an amine to provide a compound of the

formula :
15 1 2
R
N’R
5
o R
I A—:-E §‘R4 : (I-32)
X y/
20 R3
or its salt, in the above formulas,
25 R}, RZ, Ra, RY R®, A, E, X and Y are each as defined
above, and
Rg is lower alkoxy which is substituted with carbamoyl
optionally substituted with lower alkyl.
30 6. A pharmaceutical composition comprising a compound of
claim 1, as an active ingredient, in ‘association with
a pharmaceutically acceptable, substantially non-
toxic carrier or excipient.
35 7.

A compound of claim 1 for use as a medicament.
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A method of therapeutic treatment and/or prevention
of hypertension, heart failure, renal insufficiency,
edema, ascites, vasopressin parasecretion syndronme,
hepatocirrhosis, hyponatremia, hypokalemia, diabetic,
circulation disorder, cerebrovascular disease,
Meniere's syndrome or motion sickness which comprises
administering an effective amount of a compound of
claim 1 to human beings or animals. )

Use of a cdmpound of claim 1 for the manufacture of a
medicament for treating and/or preventing
hypertension, heart failure, renal insufficiency,
edema, as;ites, vasopressin parasecretion syndrome,
hepatocirrhosis, hyponatremia, hypokalemia, diabetic,
circulation disorder, cerebrovascular disease,
Meniere's syndrome or motion sickness in human beings
or animals.



