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DESCRIPTION 

BENZAMIDE DERIVATIVES AND THEIR USE AS VASOPRESSIN ANTAGONISTS 

5 TECHNICAL FIELD 
This invention relates to new benzamide derivatives and 

pharmaceutically acceptable salts thereof which are useful as 

a medicament. 

10 BACKGROUND ART 

15 

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 anti 

pharmaceutically acceptable salts thereof. 

More particularly, it relates to new benzamide 

20 derivatives and pharmaceutically acceptable salts thereof 
which possess activities as vasopressin antagonistic 
activity, vasodilatinq activity, hypotensive activity, 
activity for inhibiting saccharide release in liver, activity 
for inhibiting growth of mesangium cells, water diuretic 

25 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, 

30 vasopressin parasecretion syndrome, hepatocirrhosis, 
hyponatremia, hypokalemia, diabetic, circu~~tion 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 
35 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 comprisinq, as an active 
ingredient, said benzamide derivatives and pharmaceutically 
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 beinqs 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 followinq general formula 
(I) : 

(I) 
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wherein 
al 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; 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 acylamino; 
lower alkyl optionally substituted with halogen, 

amino, lower alkylamino, acylamino, substituted 
acylamino, hydroxy, acyloxy, acyl(lower)alkanoyloxy, 

acyl, substituted acyl, acyl(lower)alkoxyimino, aryl 

or acyl-substituted aryl; 

lower alkylthio optionally su~stituted with acyl or 
substituted acyl; 
alkoxy optionally substituted with aryl, substituted 
aryl, hydroxy, acyloxy, amino, lower alkylamino, 

protected amino, a heterocyclic qroup, 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 

al kylhyd~ a.zinocarbonY.lamino, hydroxyimino, 

acyl(lower)alkoxyimino, substituted 

acyl(lower)alkoxyimino, acyl{lower)alkoxy, guanidino 
or N-protected quanidino; and 

lower alkenyloxy optionally substituted with acyl or 

substituted acyl; 
a2 is hydrogen; lower alkyl optionally substituted with 

hydroxy, aryl or. acyl; or cyclo(lower)alkyl; 
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R3 is hydrogen; haloqen; hydroxy; acyloxy; substituted 
acyloxy; lower alkyl optionally substituted with 
hydroxy or lower alkoxy; lower alkoxy optionally 

I 
, .. 

· .. ~ 
j 

. 
' .. 

substituted with aryl, amino, protected amino, acyl, •·. 
S · hydroxy, cyano or lower alkylthio; nitro; amino; 
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acyl; substituted acyl; or cyclo(lower)alkyloxy; 
R4 is hydroxy; halogen; nitro; amino; protected amino; 

lower alkylamino; acyloxy; am.ino(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 qroup 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; lower alkyl substituted with acyl, 
substituted acyl, amino, lower alkylamino, acylamino, 
substituted acylamino, protected amino, a 
heterocyclic group, ~ydroxy, 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; 

E is lower alkylene, lower alkenylene, 
0 0 
-~-, -D- or 8 , 

' .. 
' 

·; 

-

I 
. -~~ 

I 
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a group of the formula : 

-G-J-
6 

in which G is lower alkylene and J is o or _j_ 

(wherein R6 is hydrogen or N-protective qroup); 
X is -CH=CH-, -CH=N- or S; and 
Y is CH or N; 

10 and pharmaceutically acceptable salts thereof. 

15 

20 
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30 

35 

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

Process 1 

al . R2 ,N_..... 

°bNH2 RS 

+ HOEa~R4 
a3 x y 

(II) (III) 
or its salt or its reactive derivative 

.at the carboxy group 
or the sulfo group, 
or a salt thereof 



W09614l75'5 

5 

10 

Process ~ 
15 

20 
(IV) 

or it:s saslt 

25 

30 

35 

Rl _....R2 'N 

or 

+ 

PCf/JP96/01533 

- 6 -

RS 

NH~a-G-R4 
y 

(Ia) 
its salt 

0 

RO~ · RS 

~o-A-~4 
R 

(V) 

or its reactive derivative 
at the carboxy group 
or a salt thereof 

CI) 
or its salt 
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Process 3 

1 2 1 2 Ra' .,....R Rcr-.. .,....R 

N Rs . ~N Rs O ~ deesterification o 4 A- a4 I A- R4 
~ x ~ 3 y 3 y R R (Ib) 

(Ic) or its salt or its salt 

Process 4 

al a2 al ~2 

O'-~N.,.... -ORS deesterification O'-~ -0-RS I A- a! I A- R4 ~ 
~ b al x a3 x Y 

(Id) 
(Ie) or its salt or its salt 

Process 5 

Rl _...R2 

O~A-~~ a3Q' Y 
(If) 

or its salt 

elimination 
of the 
N-protective 
group 

al a2 

;(_A-~ .. 3P y 
(Ig) 

or its salt 
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Process 6 

~-~R:4 amidation 

R3 -~;.r 
Cic) 

or its reactive derivative 

at the carboxy qroup 
or a salt thereof 

Process 7 

R~-4~ 
R 

amidat.ion 

IIe) 

or its reactive derivative 

at the carboxy group 
or a salt thereof 

.Process Q. 

Rl ,.a2 

PCTIJP96IOIS33 

Cih> 
or its salt 

(Ii} 
or its salt 

al a2 ,N.,.... 

1>-~ 
R (Ij) 

debenzylation °~ "' ~Rs 
I A-"'1:.,;JR~ 

R3 X y 

35 
or its salt 

Cik> 
. or its salt 

-I ... . ~ 
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·' ; 
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Process 9 

5 •x:_ A-~~.-o_r_~1

_:_:_:_ai_t_ •x:_ A-41 
R~:J ~T a3p Y 

{:Ile.a) (?/) 
or its salt or its salt 

10 

Process 10 

15 

20 

·x:_ .. 
.?-~ R 

acylation 
R~v· 115 

A-~R1 
3 y R 

(I9a) (Im) 
or its salt or its salt 

25 

Process 11 

• Rl"°N,,....a2 R\_~2 30 

.. ~ .s ~-4; 0 A-~! 
It y R y 

(:Igb) (Inl or its salt or its salt 
35 
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Process 12. 

Rl ,..R2 

~ ~P.5 
nduction 

.. PA---ic.;;r-No2 
R 

s 

{Io) 
or its salt 

10 

Erocess 13 
15 

20 

Rl R2 

~ • ~RS deaeylati°" 

-'4p-A-"'1C ... 7R,: 
Rl y 

(Iq) 
or it.s .salt Clr) 

or it.s salt 

25 

Process 14 

30 Rl R2 
al a2 '-N,..... 

:;; H + a3oa 
as 

z2-s~4 
. I RS 

~~ o~ -sb-f3;}-a4 R3~J-° y 

35 
(VII) 

Cl:" its salt 
(VIII) 

or its salt 
(ls) 

or its salt 

-: 

·-I 
:i 

I 
. ~~ 

--·1 
i 
Ji 

. ".:: 

.... 
. !!! 

• • . l!I! ;a 
·= 
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·I .... •• •::!! 

.: ,. 
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Process 15 

5 
Rl _...R2 

~ _ 1(•11(
5 

oxidation .. ~:JA-~y;;i-R' 
R 

(It) 
or its salt ·(Iu) 

or its salt 

10 

15 Process 16 

20 

al R2 

Ox A-EcCf:4 a30- Y 
(Iv) 

reduction 

o.r its salt 

25 

Process 17 

" 
30 

• 
debenzylation 

(IX) 
or its salt 

35 
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Process lf! 

:c a• 

.J:JA--0-4 
(IX) 

or it.s .salt 

It 
(I:y) 

o.r its salt Clz) 
o.r it.s salt 

Process 1~ 

al R2 l' . Rl _R2 'x,.. e l.J:U.nation of 'N"'" 

A- a4 
• I A- a4 

the hydroxy :0 
-0-

Rs :~:::ctive 0 -0-Rs 

y x y R ~ 
a (I-1) (I-2) 

Process 2Q 

or its salt or its salt 

z4-a9 
(X) 

or its salt 

Rl R2 

~-4· R 
b (I-3) 

or its salt 

··I 1• 
I 
) 

·-
~-

. ' ·. 

= 
w; ..... 

~--., 

.) 

-·-= .. . m 

•·. 
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Process 21 

Rl ~2 Rl _...R2 o':o _ ~· deesterification O'~N _ ~5 
A-~ .. 7R4 I I A---n:: .. ;r-R.4 

y 3 x y Re Rd CI-la) . (I-4) 
or its salt or its salt 

Process 22 

al R2 

O:Z_ A-~~ alp Y 
(I-5) 

or its s~lt 

Process 23 

Rl _...R2 

~A-~ RJ:J y 

CI-7) 
or its salt 

(XI) 

al n2 

':oN.,....... RS 
O A-~R~ 

3 y R 
(I-6) 

er its salt 

al a2 

X__A-~:~ a3p Y 
(I-8) 

or its salt 
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5 

10 

Process 2!2 

15 

20 

al R2 

0'-~y ~ ~as reduction 

A-~ .. ;i-R! 
al Y 

CI-6) 
or its salt 

25 

Process 2§ 

30 

as 

J-~· 
y 

35 

(XU) 

or it salt 
(II) 

or .its salt 
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Process 27 

(I-12) 
or its salt 

Process 28 

x:_ .. _~. 
a3~ Y 

CI-14) 
or its salt 

Process 2a 

R::(A-~4 
RP y 

(I-16a) 
or its salt 

- 15 -

z6-Ri . 
(XIIIJ 

acylation 

reduction 

PCT/JP96/01533 

·w. 
R . 

(I-13) 
er its salt 

Rii,~.,......2 aS 

0 A-~4 
3 y R 

(I-15) 
or its salt 

AJ,:0,..-1'2 as 

0 A--~ R4 

3 rrit:YT 
R 

CI-17) 
or: its salt 
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Process 30 

R~h.---
2 

RS 

A--~ R4 
3 21!::.y;J 

R 

frocess 31 

CI-16). 
o.r its salt 

~ R2 

~A--~~< -3~ -Cy;t 
R 

CI-19) 

- 16 -

or i~s reactive derivative 
at the carboxy group 
or a salt thereof 

Process 3Z 

reduction 

PCT/JP96/01S33 

(I-18) 
or its salt 

al _;p.2 

~r-~· !llp y 

CI-20) 
or its salt 

., 
.::: 

.=: . 

. i 

-

. -.. , 
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·= . .!! 
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.J 
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~ -s-d:· -3~ y 
R (l-22) 

or its salt 

10 

Process 34 

15 

20 
x~-A-44 _3p y 

R (I-24) 
or its salt 

25 

Process 35 
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• 

35 
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PCT/JP96/01533 

~A-4· R3p y 

(I-23) . 
or its salt 

Rl /2 

~-A-~ R3p y 

(I-27) 
or: i1:a aalt 
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Process 3§ 

R~~2 . R3...~2 
elimination of 1 

Rs the N-protective ~ as 
O A-~·· group A-~4 

R3 y R3 X y 

(I-28J CI-29) 
or its salt or its salt 

.Process 37 

~A-4• 
Rl y 

Process 38 

(I-30) 
or its salt CI-31) 

or its salt 

al R2 Rl _...R2 

,_... _ ("'1(•
5 

••t•rificatl.on ·o'~•. _ ~·· 
A--n::~;r-R4 ------ I A-~_;r-R4 

al Y 3 x Y 
d CI-4) Re f!-3aJ 

or its reactive derivative 
at the ca:boxy group 
or a salt thereof 

or its salt 

.·t 
II 
ii 

·-

iii 
.I 
:~ 
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·i 
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.I 
iiil 
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.I 
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Process 39 

al R2 

~--0:. 
l\l . (I-·U 

or its reactive derivative 
at the carboxy group 
or a salt thereof 

wherein 

- 19 -

Rl, R2, R3, R4, R5, A, E, X and Y are each as defined above, 

Ea is 1 .. +• 
Ri 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 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 alkylam.ino, esterified 
carboxy or esterified carboxy(lower)alkoxyimino; or 
lower alkenyloxy substituted with esterified carboxy; 
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Rs is aryl, haloaryl, cyclo(lower)alkyl or 

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(lower}alkylamino, 

N-carboxytlower)alkyl-N-lower alkylamino, carboxy or 

carboxy(lower)alkoxyimino; or lower alkenyloxy 

substituted with carboxy; 

R! is lower alkoxy substituted with esterified carboxy; 
15 .lower alkylthio substituted with esterified carboxy; 

lower alkyl substituted with esterified carboxy; or 

20 

25 

30 

.35 

lower alkenyl substituted with esterified carboxy; 

ag is lower alkoxy substituted with carboxy; lower 
alkylthio substituted with carboxy; lower alkyl 

substit~ted with carboxy; or lower alkenyl 
substituted with carboxy; 

R~ 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-protected amino(lower)alkylsulfonyl; 

R~ 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; 
R~ is aryl, haloaryl, cyclo Cl.ower) alkyl or a heterocyclic 

group, each of which is substituted with substituted 

:1 
1 
··I 
.) 
I 
_:1 

~1 

•. 
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or unsubstituted N-containinq 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 substituted with substituted or 
unsubstituted N-containing heterocycliccarbonyl, 
carbamoyi, 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 
lower alkylcarbamoyl(lower)alkoxyimino; 
lower alkylthio substituted with substituted or 
unsubstituted N-containing heterocycliccarbonyl, 
carbair.oyl or substituted or unsubstituted lower 
alkylcarbamoyl; alkoxy substituted with substituted 
or unsubstituted N-containinq 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-containinq 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 
alkylam.ino, substituted or unsubstituted N-lower 
alkylcarbamoyl-N-lower alkylamino, substituted or 
unsubstituted N-containinq heterocycliccarbonyl, 
carbamoyl, aminocarbamoyl, pyridylcarbamoyl, 
N-(lower alkyl}piperazinylcarbonyl, 
substituted or unsubstituted lower alkylcarbamoyl, 
substituted or unsubstituted N-containinq 
heterocycliccarbonyl{lower)alkoxyimino, 
carbamoyl(lower)alkoxyimino or substituted or 
unsubstituted lower alkylcarbamoyl(lower)alkoxyimino; 
or lower alkenyloxy substituted with substituted or 
unsubstituted N-containinq heterocycliccarbonyl, 
carbamoyl or substituted o~ unsubstituted lower 
alkylcarbamoyl; 

R~ 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; 
or lower alkylthio which is substituted with methoxy 
substituted_ with aryl or substitute~ aryl; 

Riis hydroxy;.or lower alkyithio substituted with hydroxy; 
R a is hydroxy; 
R~ is lower alkyl substituted with hydroxy, aryl, 

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

z1 is hydroxy; or acid residue; 
R~ is lower alkoxy substituted with hydroxy, aryl, 

., 
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·-
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I 
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substituted aryl, acyl, amino, lower alkylamino, 

acylam.ino, protected amino. or a heterocyclic group; 
or N-protected piperidyloxy; 

R~a is lower alkoxy substituted.with amino; lower 
alkylthio substituted with amino; or lower alkyl 

substituted with amino; 

R1 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; 

is amino; lower alkoxy substituted with amino; lower 

alkylthio substituted with amino; or lower alkyl 

substituted with amino; 

15 R~ i~ lo~er alkoxy substituted with lower alkylamino; 

20 

lower alkylthio substituted with lower alkylamino; 
lower alkyl substituted with lower alkylamino; 
lower alkylamino; or N-protected 
amino(lower)alkylamino; 

4 Rk is acyloxy; 
z2 is acid residue; 

Eb is lower alkylene; 
R,4is lower alkylthio substituted with amino or protected 

amino; 

25 ~ is lower alkylsulfinyl substituted with amino or 

30 

35 

protected amino, or lower alkylsulfonyl substituted 
with amino or protected amino; 

Ee is lower alkenylene; 

Ra is aryl which is substituted with methoxy substituted 

with aryl or substituted aryl; 

R~ is aryl which is substituted with hydroxy; 
z3 is hydroxy; or acid residue; 

a8 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 aryl which is substituted with lower alkoxy 
optionally substituted with acyl, acylamino, 
protected amino, aryl, substituted aryl, acyl­

substituted pyridyl or N-pr.otected guanidino; 
R~ is m.ethoxy substituted with aryl; acyloxy; or 

substituted acyloxy; 
z4 is acid residue; 

R9 is lower alkyl optionally substituted with esterified 
carboxy; 

RG is lower alkoxy optionally substituted with ester~fied 
carboxy; 

R~ is lower alkoxy substituted with esterified carboxy; 
aa is lower alkoxy substituted with carbo~y; 
~ is halogen; 
Rg is lower alkynyl optionally substituted with hydroxy, 

amino, protected amino, lower alkylsulfonyloxy or 
arylsulfonyloxy; 

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

zS is halogen; 

alO is lower alkylsulfonyl or arylsulfonyl; 
R~ is lower alkylthio, lower alkyl or lower alkynyl, each 

of which is .substituted with lower alkylsulfonyloxy 
or arylsulfonyloxy; 

R~ is lower alkylthio, lower alkyl or lower alkynyl, each 
of which is substituted with phthalimido; a: is lower alkyl optionally substituted with hydroxy, 
amino, protected amino, lower alkylsulfonyloxy or 
arylsulfonyloxy; 

Ed is a single bond or lower ·alkylene; 
z6 is acid residue; 
R~ is lower alkyl optionally substituted with aryl or 

acyl; 
Rij is aryl which is substituted with lower alkoxy 

substituted with amino; 

.·I -
i 
J ,. 
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R£ is aryl which is substituted with lower alkoxy 

substituted with acylamino er substituted acylamino; 

R} is aryl which is substituted with lower alkoxy 

substituted with oxopiperi~ylcarbonyl; 

R! is aryl which is substituted with lower alkoxy 

substituted with hydroxypiperidylcarbonyl; 

R~ is aryl which is substituted with lower alkoxy 

substit~ted with formyl or oxopiperidylcarbonyl;. 

Rf is aryl which is substituted with lower alkoxy 

substituted with aminopiperidylcarbonyl or N-lower 
alkylpiperazinyl; 

Ri is aryl which is substituted with lower alkoxy 
substituted with carboxy; 

~ is aryl which is substituted with lower alkoxy 

15 substituted with lower alkylamino(lower)­

alkoxycarbonyl; 

R~· is ary! which is substituted with lower alkoxy 

substituted with esterified carboxy; 
Rf> is aryl which is substituted with lower alkoxy 

20 ·substituted with hydroxy; 
. l 
Rq is aryl. which is substituted with lower alkoxy 

substituted with formyl; 
R} is aryl which is substituted with lower alkoxy 

substituted with cyano-substituted aryl; 

25 Ri is aryl which is substituted with lower alkoxy 

30 

35 

substituted with tetrazolyl-substituted aryl; 
is lower alkoxy substituted with amino; 

is lower alkoxy substituted with quanidino; 

is aryl which is substituted with lower alkoxy 

substituted with protected amino, N-protected 

amino(lower)alkanoylamino, N-protected 

piperazinylcarbonyl or N-protected guanidino; 

R?i is aryl which is substituted with lower alkoxy 

substituted with amino, amino(lower)alkanoylamino, 

piperazinylcarbonyl or guanidino; 
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Ri is aryl which is substituted with lower alkoxy 

substituted with phenoxycarbonylamino; 

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

alkylpiperazinylcarbonylam.ino, 

dimethylaminopiperidylcarbonylamino, carbamoylamino 

or dimethylcarbamoylamino; and 

R~ is lower alkoxy which is substituted with carbamoyl 
optionally substituted with lower alkyl. 

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 l 

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 qroup 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 havinq 2 to 6 carbon atoms. 

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

Suitable "lower alkoxy" and lower alkoxy moiety in . 

the terms "acyl(lower)alkoxy", "acyl(lower)alkoxyimino", 

"esterified carboxy(lower)alkoxyimino", 

"carboxy(lower)alkoxyimino", "N-containinq. 

heterocycliccarbonyl(lower)alkoxyimino", 
"carbamoyl(lower)alkoxyimino", "lower alkylcarbamoyl­
(lower)alkoxyimino", "lower alkoxycarbonyl" and 

"ar(lower)alkoxy" m8:Y be straiqht or branched c1-c6 

·1 
··1 
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alkoxy such as methoxy, ethoxy, propoxy, isopropoxy, 

methylpropoxy, butoxy, isobutoxy, tert-butoxy, pentyloxy, 

hexyloxy or the like. 

Suitable "higher alkoxy" ~ay be straight or branched 
c7-c20 alkoxy such as heptyloxy, octyloxy, nonyloxy, 

decyloxy, undecyloxy, dodecyloxy, tridecyloxy, 

te'tradecyloxy, pentadecyloxy, hexadecyloxy, heptadecyloxy, 

. octadecyloxy, nonadecyloxy, eicosyloxy, .methylheptyloxy, 

methyloctyloxy, methylnonyloxy, methyldecyloxy, 

10 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", 
15 "acyl(lC?wer)alkylamino", "N-protected-acyl(lower)­

alkylamino", "N-acyl(lower)alkyl-N-lower alkylamino", 
"lower alkylhydrazinocarbonylamino", "esterified 

carboxy(lower)alkylamino", "N-protected-esterified 
carboxy (lower) alkylalt'.ino", "N-esterif ied 

20 carboxy(lower)alkyl-N-lower alkylamino", 
"carboxy(lower)alkylamino", "N-protected-carboxy(lower)­
alkylamino", "N-carboxy(lower)alkyl-N-lower alkylamino", 
"lower alkylcar~amoyl", "lower 

alkylcarbamoyl(lower)alkanoyloxy", "lower 
25 alkylcarbarnoyl(lower)alkoxyimino", "lower alkylthio", 

"N-protected-(substituted or unsubstituted N-containing 
heterocyclic)carbonylClower)alkylamino", "N-protected­

carbamoyl(lower)alkylamino", "N-protected-substituted or 

unsubstitut~d lower alkylcarbamoyl(lower)alkylamino", 

30 "N-(substituted or unsubstituted N-containing 
heterocyclic)carbonyl(lower)alkyl-N-lower·a1kylamino", 

"N-carbamoyl(lower)alkyl-N-lower alkylamino", "N-lower 
alkylcarbamoyl-N-lower alkylamino", "lower alkylcarbamoyl­
(lower)alkoxyimino", "1-hydroxy(lower)alkyl", nl-(lower 

35 ·alkyl) a.'tlino (lower) alkyl", "mono (lower) alkylamino", 
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"acyl(lower)alkyl", ndi(lower)alkylamino", "lower 
alkylsulfinyl", "lower alkylsulfonyl", "lower alkylamino", 
"amino(lower)alkylamino", "N-protected 
amino(lower)alkylamino", "lower •lkylsulfonyloxy", 
"amino(lower)alkylsulfonyl", "N-protected 
amino(lower)alkylsulfonyl", "lower alkylaminosulfonyl", 
"amino(lower)alkylsulfinyl" and "N-protected 
amino(lower)alkylsulfinyl" may be straiqht or branched 
C1-Cs 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 teDD. 11 cyclo (lower} alkyloxy" may be 
cyclo(C3-C6)alkyl 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-C6 alkenyl such as ethenyl, propenyl, pentenyl, 
isopropenyl, butenyl, hexenyl or the like, in which 
preferable one is ethenyl, propenyl, pentenyl or hexenyl. 

Suitable "lower alkynyl" may be straiqht and branched 
c2-c6 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 
"arylsulfonyloxy" may be phenyl, naphthyl, phenyl 
substituted with lower alkyl [e.g. tolyl, xylyl, mesityl, 
cwnenyl, 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, 
piperazinylsulfonyl, N-lower alkylpiperazinylsulfonyl, 

.1 
J 
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hydroxy(lower)alky!, a heterocy~lic(lower)alkyl, halogen, 

nitro, amino, lower alkylamino, a heterocyclic group [e.g. 
thiazolyl, oxazolyl, tetrazolyl, oxazolinyl, pyridyl, 

pyrimidinyl, pyrrolyl optionally substituted with.lower 

alkyl a.nd cyano, etc. J, 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, 

10 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 
15 alkylaminopiperidylcarbonyl, and preferable one for R4 is 

aryl substituted with halogen, nitro, amino, lower 
alkylamino or lower alkoxy. 

Suitable "haloqen" and halo moiety in the term 
"haloaryl" may be fluorine, chlorine, bromine and iodine, 

20 in which preferable one is chlorine or bromine. 

Suitable "lower alkylamino" and lower alkylamino 

moiety in the terms "lower alkylamino(lower)­
alkylcarbamoyloxy", "acyl(lower)alkylamino", "esterified 

carboxy(lower)alkylamino", "carboxy(lower)alkylamino", 
25 "N-containinq heterocycliccarbonyl(lower)alkylamino", 

"carbamoyl(lower)alkylamino", "lower alkylcarbamoyl­
Clower)alkylamino" "amino(lower)alkylamino", "N-protected 

. ' 

amino(lower)alkylamino", "lower alkylaminosulfonyl" and 

"lower alkylaminopiperidylcarbonyl" may be mono or 

30 di(lower alkyl)amino such as methylamino, ethylamino, 
propylamino, isopropylamino, butylamino,· tert-butylamino, 
isobutylamino, pentylamino, hexylamino, dimethylamino, 
diethylamino, dipropylamino, dibutylamino, 

diisopropylamino, dipentylamino, dihexylam.ino, 
35 N-methylethylamino or the like, in which preferable one is 
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methylam.ino, dimethylamino or diethylamino. 

Suitable "1-hydroxy(lower)alkyl" may be l-hydroxy­

(C1-C6)alkyl such as hydr~xymethyl, 1-hydroxyethyl, 

1-hydroxypropyl, 1-hydroxybutyl, l-hydroxy-3-methylpropyl 
or the_ like, in which preferable one is hydroxymethyl or 

1-hydroxyethyl. 
Suitable "l-(lower alkyl)amino(lower)alkyl" may be 

1-mono or di<C1-c6 alkyl)amino(C1-C6)alkyl such as 
methylaminomethyl, dimethylaminomethyl, 

1-methylaminoethyl, 1-dimethylaminoethyl, 

ethylaminomethyl, 1-ethylaminoethyl or the like, in which 

preferable one is methylam.inomethyl, dimethylaminomethyl, 
1-methyla_~inoethyl or 1-dimethylaminoethyl. 

Suitable "heterocyclic group" may be one containing 
15 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 qroup may be N-containinq 

heterocyclic group such as unsaturated 3 to 6-membered 

20 heteromonocyclic group containing l to 4 nitrogen atoms, 

25 

for example, pyrrolyl, pyrrolinyl, imidazolyl_, pyrazolyl, 
pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl, triazolyl 
[e.q. 4H-l,2,4-~riazolyl, lH-1,2,3-triazolyl, 2H-1,2,3-

tr1azolyl, etc.], tetrazolyl [e.g. lH-tetrazolyl, 
2H-tetrazolyl, etc.], etc.; 

saturated 3 to 7-membered heterpmonocyclic group containing 
1 to 4 nitrogen atoms [e.g. pyrrolidinyl, imidazolidinyl,· 

pi9eridyl, piperazinyl, homopiperazinyl, etc.]; 
unsaturated condensed heterocyclic group containing l to S 

30 nitrogen atoms, for example, indolyl, isoindolyl, 
indolizinyl, benzimidazolyl, quinolyl, isoquinolyl, 
imidazopyridyl, indazolyl, benzotriazolyl, tetrazolo­
pyridazinyl [e.g. tetrazolo[l,5-b}pyridazinyl, etc.), etc.; 

unsaturated 3 to 6-membered heteromonocyclic group 
35 containing an oxygen atom, for example, pyranyl, furyl, 

:1 -
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etc.; 

saturated 3 to 6-membered heteromonocyclic group 
containing an oxygen atom, for example, 

lH-tetrahydropyranyl, tetrahydrofuranyl, etc.; 

unsaturated, 3 to 6-membered het·eromonocyclic group 

containing 1 to 2 sulfur atoms, for example, thienyl, etc.; 

unsaturated 3 to 6-membered heteromonocyclic group 

containing l to 2 oxygen atoms and l to 3 nitrogen atoms, 

for example, oxazolyl, isoxazolyl, oxadiazolyl [e.q. 
10 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.]; 

15 unsaturated condensed heterocyclic group containing l 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 l to 3 nitrogen atoms, 

20 . for example, thiazolyl, thiadiazolyl [e.g., 
1,2,4-thiadiazolyl, l,3,4-thiadiazolyl, 

1,2,5-thiadiazolyl, etc.], etc.; 

saturated 3 to 6-membered heteromonocyclic group 
containing 1 to Z sulfur atoms and 1 to 3 nitrogen atoms 

25 [e.g., thiazolidinyl, etc.}; 

unsaturated condensed heterocyclic group containing 1 to 2 

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

30 oxygen atoms [e.q. benzofuranyl, benzodioxolyl, etc. J and 

the like. . .. 
Said "heterocyclic group" may be substituted with 

lower alkyl as exemplified ~bove or oxo, in which 
preferable one is N-methylpiperazinyl, tetrazolyl, 

35 morpho~inyl, pyrrolidinyl, N-methylpiperidyl, . 
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N-methylhomopiperazinyl, lH-tetrahydropyranyl, thienyl, 

pyridyl, piperidyl or oxopiperidyl. 
Suitable acyl and acyl moiety in the terms 

"acyl(lower)alkylsulfinyl", "acyl(lower)alkylsulfonyl", 
"acyloxy", "acylamino", "acyl(iower)alkanoyloxy", 
"acyl(lower)alkoxyimino", "acyl(lower)alkylamino", "N­
protected-acyl(lower)alkylamino", "N-acyl(lower)alkyl-N-. 
lower alkylamino" and "acyl(lower)alkoxy" may be carboxy, 
esterified carboxy, carbam.oyl, lower alkylcarbamoyl, lower 

10 alkanoyl, aroyl, a heterocycliccarbonyl and the like. 
The esterif ied carboxy may be substituted or 

unsubstituted lower alkoxycarbonyl [e.g. methoxycarbonyl, 
ethoxycarbonyl, propoxycarbonyl, butoxycarbonyl, 
tert-butoxycarbonyl, hexyloxycarbonyl, 

15 · 2-iodoethoxycarbonyl, 2,2,2-trichloroethoxycarbonyl, 
dimethylam.inopropoxycarbonyl, dimethylaminoethoxycarbonyl, 
etc.], substituted or unsubstituted aryloxycarbonyl [e.q. 
phenoxycarbonyl, 4-nitrophenoxycarbonyl, 
2-naphthyloxycarbonyl, etc.), substituted or unsubstituted 

20 ar(lower}alkoxycarbonyl (e.g. benzyloxycarbonyl, 
phenethyloxycarbonyl, benzhydryloxycarbonyl, 
4-nitrobenzyloxycarbonyl, 3-methoxy-4-nitrobenzyloxy-

t 
o;i 
Uiii. 

:1· •. 

. ~· 
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-. 

carbonyl, etc.], N-containinq heterocyclicoxycarbonyl .. 
(e.g. N-methylpipe~idyloxycarbonyl, etc.] and the like, in 

25 which preferable one is lower alkoxycarbonyl, 
N-methylpiperidyloxycarbonyl, dimethylaminopropoxycarbonyl 
or dimethylaminoethoxycarbonyl. 

30 

35 

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

The lower alkanoyl may be substituted or 
unsubstituted C1-C6 alkanoyl such as formyl, acetyl, 
propionyl, butyryl, isobutyryl, valeryl, isovaleryl, 
pivaloyl, hexanoyl, trifluoroacetyl or the like, in which 
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preferable one is form.yl, 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 qroup. 

Preferred "a heterocycliccarbonyl" may be 

10 N-containinq 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.9. N-methyl-
15 piperazinylcarbonyl, etc.), N-(lower alkyl)­

homopiperazinylcarbonyl (e.g. N-methylhomopiperazinyl­
carbonyl, etc.), piperazinylcarbonyl, pyrrodinylcarbonyl, 
piperidylcarbonyl, morpholinocarbonyl, lower 
alkylpiperidylcarbonyl (e.q. methylpiperidylcarbonyl, 

20 etc.) or oxopiperidylcarbonyl. 
Suitable "substituted acyl" may be carbamoyl 

substituted with amino, a heterocyclic qroup [e.g. N­
(lower alkyl}piperazinyl, pyridyl, etc.], lower 
alkylsulfonyl or arylsulfonyl, substituted lower 

25 alkylcarbamoyl [e.g. N-lower alkylamino-N-lower 
alkylcarbamoyl, pyridyl(lower)alkylcarbamoyl, 
morpholino(lower)alkylcarbamoyl, 

bis[hydroxy{lo~er)alkyl]carbamoyl, 

hydroxy{lower)alkylcarbamoyl, 
30 carbamoyl(lower)alkylcarbamoyl, lower 

alkyla.'nino Clower) alkylcarbamoyl, N-lower a.lkyl-N-lower 

alkylcarbamoyl, etc.], substituted 
N-containing heterocycliccarbonyl [e.g. trifluoroacetyl­
piperazinylcarbonyl, pyridylpiperazinylcarbonyl, 

35 hydroxypiperidylcarbonyl, dimethylaminopiperidylcarbonyl, 
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diet~ylaminopiperidylcarbonyl, 

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, 
benzyloxybenzoyl, and the like. 

"N-Protective group" in "protected amino" may be 
com..~on N-protective qroup such as substituted or 
unsubstituted lower alkanoyl [e.g. formyl, acetyl, 
propionyl, trif~uoroacetyl, etc.], phthaloyl, lower 
alkoxycarbonyl [e.g. tert-butoxycarbonyl, tert-

. 15 amyloxycarbonyl, etc.], substituted or unsubstituted 
aralkyloxycarbonyl [e.g. benzyloxycarbonyl, 

20 

p-nitrobenzyloxycarbonyl, etc.), 
9-fluorenylmethoxycarbonyl, substituted or unsubstituted 
arenesulfonyl [e.g. benzenesulfonyl, tosyl, etc.], 
nitrophenylsulfenyl, aralkyl [e.q. trityl, benzyl, etc.] 
or the like, in which preferable one is phthaloyl, tert­
butoxycarbonyl er 9-fluorenylmethoxycarbonyl. 

"N-protective group" in "N-protected quanidino" may 
be common N-protective group such as lower alkoxycarbonyl 

25 [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 

30 which preferable one is halogen. 

35 

Suitable "lower alkylsulfonyl" and lower 
alkylsulfonyl moiety in the term "lower alkylsulfonyloxy" 
may be _<c1-c6> alkylsulfonyl 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 
c1-c6 alkylene such as methylene, ethylene, propylene or 
the like, in which preferable one is methylene or 
ethylene. 

Suitable "lower alkenylene"·may be straiqht or 
branched c2-c6 alkenylene such as ethenylene, propenylene 

or the like, in which preferable one i~ ethenylene. 
The substituent(s) on aryl for Rl may be plural and 

in such case the substituents may be the same or 
10 different. 

15 

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

Preferred 11 cyclo(lower)alkyl" for Rl may be 
cyclopentyl. 

Preferred "a heterocyclic qroup" 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 

20 substituted with.acylamino or acyl for Rl, lower alkyl for 
R2, 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, acylam.ino, protected 

25 amino or a heterocyclic group for R4,. hydrogen, lower 
0 

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 
30 substituted with N-(lower alkyl)piperazinylcarbonyl for 

Rl, lower alkyl for R2, hydrogen, lower al.kyl or lower 
alkoxy for R3, lower alkoxy substituted with amino for R4, 

0 
hydrogen for RS, NH for A, -8- for E, -CH=CH- for X and CH 
for Y. 

35. Most preferred compound (I) is one havi~g tolyl 
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which is substituted with lower alkoxy substituted with N­
(lower alkyl)piperazinylcarbonyl for al, lower alkyl for 
a2, lower alkoxy for a 3, lower alkoxy substituted with 

0 
amino for a4, hydrogen for Rs, NH for A, -S- 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.9. hydrochlor~de, hydrobromide, sulfate, 
phosphate, etc.], an organic acid addition salt [e.g. 
formate, acetate, trif luoroacetate, maleate, tartrate, 
methanesulfonate, benzenesulfonate, toluenesulfonate, 
etc.], a metal salt such as an alkali metal salt [e.q. 
sodium salt, potassium salt, etc.) and an alkaline earth 
metal salt [e.g. calcium salt, magnesium. salt, etc.] and 
the ·11ke. 

The processes for preparinq the object compound (I} 
are explained in detail in the following. 

Process 1 

The object compound.(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 qroup 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 qroup may be 
base salts as exemplified for the compound (I). 

Suitable reactive derivative at the carboxy group or 
the sulfo group of the compound {III) may include an acid 
halide, an acid anhydride containing intramolecular, 
intermolecular and a mixed ones, an activated amide, .an 

35 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~q. dialkylphosphoric acid, 
phenylphosphoric acid, diphenylphosphoric acid, 
dibenzylphosphoric acid, halogenated phosphoric acid, 
etc.], dialkylphosphorous acid, sulfurous acid, 
thiosulfuric acid, sulfuric acid, sulfonic acid [e.q. 

methanesulfonic acid, etc.], aliphatic carboxylic acid 
[e.g. acetic acid, propionic acid, butyric acid, 

10 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, 

15 di'ID.ethylpyrazole, triazole or tetrazole; or an activated 
ester [e.q. cyanomethyl ester, methoxymethyl ester, 
dimethyliminomethyl [(CH3)2N=CH-] ester, vinyl ester, 
proparqyl ester, p-nitrophenyl ester, 2,4-dinitrophenyl 
ester, ·trichlorophenyl ester, pentachlorophenyl ester, 

20 mesylphenyl ester, phenylazophenyl ester, phenyl 
thioester, p-nitrophenyl thioester, p-cresyl thioester, 
carboxymethyl thioester, pyranyl ester, pyridyl ester, 
piperidyl ester, 8-quinolyl thioester, etc.] or an ester 
with an N-hydroxy compound [e.g. 

25 N,N-dimethylhydroxylamine, l-hydroxy-2-(lH)-pyridone, 
N-hydroxysuccinimide, N-hydroxyphthalimide, 
1-hyd:oxy-lH-benzotriazole, etc.], and the like. These 
reactive derivatives can optionally be selected from them 
according to the kind of the compound (!II) to be used • 

30 The reaction is usually carried out in a conventional 
solvent such as water, alcohol [e.q. methanol, ethanol, 
etc.], acetone, dioxane, acetonitrile, chloroform, 
methylene chloride, ethylene chloride, tetrahydrofuran, 
ethyl acetate, N,N-dimethylformamide, pyridine or any 

35 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 presence of a conventional 
condensinq agent such as N,N'-dicyclohexylcarbodiimide; 
N-cyclohexyl-N'-morpholinoethylcarbodiimide; 
N-cyclohexyl-N'-(4-diethylaminocyclohexyl)carbodiimide; 
N,N'-diethylcarbodiimid~, N,N'-diisopropylcarbodiimide; 

10 N-ethyl-N'-(3-dimethylaminopropyl)carbodiimide; 
N,N'-carbonylbis-(2-methylimidazole); 
pentamethyleneketene-N-cyclohexylimine; 
diphenylketene-N-cyclohexylimine; ethoxyacetylene; 
1-alkoxy-l-chloroethylene; trialkyl phosphite; ethyl 

15 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 

20 chloroformate, isopropyl chloroformate, etc.}; 
triphenylphosphine; 2-ethyl-7-hydroxybenzisoxazolium salt; 
2-ethyl-5-(m-sulfophenyl~isoxazolium hydroxide 
intramolecular salt; 1-(p-chlorobenzenesulfonyloxy)-6-

. . 
chloro-lH-benzotriazole; so-called Vilsmeier reagent 

25 prepared by the reaction of N,N-dimethylformamide with 
thionyl chloride, phosqene, trichloromethyl chloroformate, 
phosphorus oxychloride, etc.; or the like. 

30 

35 

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) alkylmo.rpholine, 
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. 

I 
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Process 2 

The obje~t.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 CI). 

This reaction can be carried out in substantially the 

10 same manner as Process 1, and therefore the reaction mode 

and reaction condition (e.9. solvent, reaction 

temperature, etc.) of this reaction are to be referred to 
those as explained in Process 1. 

15 Process 3 

The.object compound (Ic) or its salt can be prepared 

by subjecting a compound (Ib) or its salt to 

deesterif ication reaction. 
Suitable salt of the compound (Ic) may be the same as 

20 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 carried out in accordance with a 

conventional method such as hydrolysis, reduction or the 
25 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, 

30 potassium, etc.], an alkaline earth metal [e.-g. magnesium, 

calcium, etc.], the hydroxide or carbonate.or bicarbonate 
thereof, trialkylamine [e.g. trimethylamine, 
triethylamine, etc.), picoline, l,5-diazabicyclo[4.3.0J­

non-5-ene, l,4-diazabicyclo[2.2.2]octane, 
35 1, B-diazabicyclo.[5.4.0]undec-7-ene, or the like. Suitable 
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acid may include an organic acid [e.q. 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.J and Lewis acid [e.q. boron 
tribromide, etc.]. 

The reaction is usually carried out in a solvent such 
as water, an alcohol [e.q. methanol, ethanol, etc.], 
xylene, diethylene qlycol monomethyl ethyl, methylene 

10 chloride, tetrahydrofuran, a mixture thereof or any other 

15 

20 

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 
elimination 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 ~ompound {e.g. chromium chloride, 
chromium acetate, etc.) and an organic or inorganic acid 
[e.q. formic acid, acetic acid, propionic acid, 

25 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.g. 

.·1 
1 
.1 
= , .. 

.,.. 

' .. .:. .. 

• 7 

platinum plate, sponqy platinUltl., platinum black, colloidal ~ 

30 platinum, platinum oxide, platinum wire, etc.], palladium 
catalyst [e.q. spongy palladium, palladium-black, 
palladium oxide, palladium on carbon, colloidal palladium, 
palladium on barium sulfate, palladium on barium 
ca:bonate, etc.), nickel catalyst [e.q. re~uced nickel, 

35 nickel oxide, Raney nickel, etc.],· cobalt catalyst [e.g. 



i 

W09&'41795 PCT/JP96/01533 

5 

- 41 -

reduced cobalt, Raney cobalt, etc.], iron catalyst [e.g. 

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, propanol, etc.], N,N-dimethylformamide, ~r a 
mixture thereof. ~..dditionally, in case that the 

10 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 re.duction may be 

the above-mentioned solvent, and other conventional 

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

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

!n this reaction, in case that the compound (Ib) 

20 having lower alkyl substituted with esterified carboxy for 
R2 and/or acyloxy, lower alkoxy substituted with 

esterified carboxy, lowe~ alkylthio substituted with 
esterified carboxy, or lower alkyl substituted with 
esterified carboxy for R4 is used as a starting compound, 

25 the compound (Ic) having lower alkyl substituted with 
carboxy for R2 and/or hydroxy, lower alkoxy substituted 
with carboxy, lower alkylthio substituted with carboxy, or 

lower alkyl substituted with carboxy for R4 may be 

obtained according to reaction condition. This case is 

30 included within the scope of this reaction. 

·Process 4 

The object compound Cle) or its salt can be prepared 
by subjecting a compound (Id) or its salt to 

35 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 frocess 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 Process 3. 

In this reaction, in case that the compound (Id) 
having aryl, haloaryl, cyclo(lower)alkyl or a heterocyclic 
group, each of which is substituted with esterified 
carboxy; lower alkenyl substituted with esterified 
carboxy; lower alkyl substituted with esterified carboxy, 

15 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, 

20 N-protected-esterified carboxy(lower)alkylamino, 
N-esterified carboxy(lower)alkyl-N-lower alkylamino, 
esterified carboxy or esterif ied 
carboxy(lower)alkoxyimino; or lower alkenyloxy substituted 

25 

30 

. 35 

with esterified car~oxy for Rl and/or lower alkyl 
substituted with esterified carboxy for a2 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, carboxytlower)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 

:I 

·:• , ... 
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carboxy(lower)alkoxyimino; or lower alkenyloxy substituted 
with carboxy for R1 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 5 

The object compound (Ig) or its salt can be prepared 
by subjecting a compound (If) or its salt to elimination 

10 reaction of the N-protective group. 
Suitable salts of the compounds (If) and (lg) may be 

acid addition salts as exemplified for the compound CI). 
This reaction is carried out in accordance with a 

conventional method such as hydrolysis, reduction or the 
15 like. 

The hydrolysis is preferably carried out in the 
p~esence 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. sodium, 

20 potassium, etc.], an alkaline earth metal [e.g. magnesium, 
calcium, etc.J, the hydroxide or carbonate or bicarbonate 
thereof, hydrazine, alkylamine [e.g. methylamine, 
trimethylamine, triethylamine, etc.), picoline, 
l,5-diazabicyclo[4.3.0]non-5-ene, 

25 l,4-diazabicyclo[2.2.2Joctane, 
l,8-diazabicyclo[S.4.0]undec-7-ene, or the like. 

suitable acid may include an orqanic acid [e.g. 
formic acid, ~cetic acid, propionic acid, trichloroacetic 
acid, trifluoroacetic acid, etc.], an inorganic acid [e.g. 

30 hydrochloric acid, hydrobromic acid, sulfuric acid, 
hydrogen chloride, hydrogen bromide, hyd~ogen fluoride, 
etc.] and an acid addition salt compound [e.g. pyridine 
hydrochloride, etc.]. 

The elimination using trihaloacetic acid [e.g. 
35 trichloroacetic acid, trifluoroacetic acid, etc.J 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.), 
5 methylene chloride, chloroform, tetrachloromethane, 

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 

10 usually carried out under cooling to heatinq. 

15 

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.q. tin, zinc, 
iron, etc.] or metallic compound [e.g. chromium. chloride, 
chromiu.~ acetate, etc.] and an organic or inorganic acid 
[e.q. formic acid, acetic acid, propionic acid, 
trif luoroacetic acid, p-toluenesulfonic acid, hydrochloric 

20 acid, hydrobromic acid, etc.]. 

25 

Suitable catalysts to be used in catalytic reduction 
are conventional ones such as platinum catalysts [e.q. 
platinum plate, sponqy platinum, platinum black, colloidal 

platinum, platinu.~ oxide, platinum wire, etc.], palladium 
catalysts [e.q. sponqy palladium, palladium black, 
palladium oxide, palladium on carbon, colloidal palladium, 
palladium on barium sulfate, palladium on barium 

.. 
carbonate, etc. l, nickel catalysts [e.q. reduced nickel, 
nickel oxide, Raney nickel, etc.], cobalt catalysts [e.q. 

30 reduced cobalt, Raney cobalt, etc.), iron catalysts [e.q. 

reduced iron, Raney iron, etc.], copper catalysts [e.q. 
reduced copper, Raney copper, Ullman copper, etc.] and the 
like. 

35 

In case that the N-protective group is benzyl, the 
reduction -is preferably carried out in the presence of a 

.t 

1 
-~ 
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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 o~t in a 

5 conventional solvent which does not adversely ~nfluence 

the reaction such as water, methanol, ethanol, propanol, 

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 

10 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 

15 critical and the reaction is usually carried out under 

coolinq to heating. 

!n this reaction, in case that the compound (If) 

havinq aryl which is substituted with alkoxy substituted 
with protected amino, N-protected 

20 amino(lower)alkanoylamino, N-protected piperazinylcarbonyl 
or N-protected guanidino for al is used as a starting 
compound, the compound (l_q) having aryl which is 
substituted with alkoxy substituted with amino, 
amino(lower)alkanoylamino, piperazinylcarbonyl or 

25 quanidino for Rl may be obtained according to reaction 

condition. This case is included within the scope of ~his 
reaction. 

Process 6 

30 The object compound (Ih) or 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 
35 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 qroup 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-containinq heterocyclic compound, a 
heterocyclic group substituted with amino and the like. 

The substitute~ or unsubstituted lower alkylamine may 
be mono or di(lower)alkylamine (e.g. methylamine, 

10 ethylamine, propylamine, isopropylamine, butylamine, 
isobutylamine, pentylamine, hexylamine, dimethylamine, 
diethylamine, dipropylamine, dibutylamine, 
di-isopropylamine, dipentylam.ine, dihexylamine, etc.), 
pyridyl (lower) alkylamine,· (e.g. pyridylmethylamine, etc.}, 

15 lower alkylamino(lower)alkylamine (e.q. 

20 

25 

N-dim.ethylaminoethylamine, N-dimethylaminopropylamine, 
N-diethylaminoethyl-N-methylamine, etc.), 
morpholino(lower)alkylamine (e.g. morpholinoethylamine, 
etc.) or the like. 

The substituted or unsubstituted N-containinq 
heterocyclic compound may be a heterocyclic group 
substituted with amino (e.g. aminopyridine, N-methyl-N'­
aminopiperazine, etc.), saturated 5 or 6~membered N-, or 
N- and s-, or N- and 0-containinq heterocyclic compound 
such as pyrrolidine, imidazolidine, piperidine, 
piperidone, piperazine, lower alkylaminopiperidine (e.g. 
dimethylaminopiperidine, etc.), 
N-Clower)alkylhomopiperazine.(e.g. N-methylhomopiperazine, 
etc.), N-(lower)alkylpiperazine (e.g. N-methylpiperazine, 

30 N-ethylpiperazine, etc.), morpholine, thiomorpholine, 
N-pyridylpiperazine, N-hydroxy(lower>a+ko~y(lower)-
alkylpiperazine (e.g. N-hydroxyethoxyethylpiperazine, 
etc.), N-pyrrolidinylcarbonyl(lower)alkylpiperazine (e.g. 
N-pyrrodidinylcarbonylmethylpiperazine, etc.), or the 

35 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 

5 those as explained in Process 1. 

Process 7 

The object compound (Ii) or its salt can.be prepared 
by reacting a compound (le) or its reactive derivative at 

10 the carboxy qroup 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 (le) and its 
15 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 

s~e manners as Processes 1 and 6, and therefore the 
reaction mode and reaction condition (e.g. amine, solvent, 

20 reaction temperature, etc.) of this reaction are to be 
referred to those as explained in Processes 1 and 6. 

~t:'2Ce6~ B 
The object compound {lk) or its salt can be prepared 

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

Suitable salts 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 
30 same manner as hydrolysis using an acid or catalytic 

reduction in Process s, and therefore the.reaction mode 
and reaction condition (e.q. solvent, reaction 
temperature, etc.) of this reaction are to be referred to 
those as explained in hydrolysis usinq an acid or 

35 catalylic reduction in Process 5. 
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In this catalytic reduction, in case that the 
compound (Ij) having nitro for a3 is used as a starting 
compound, the compound (Ik) having amino for p_3 may be 

obtained according to reaction condition. This case is 
included within the scope of this reaction. 

Process 9 

The object compound (IO 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 (Ika), (If) and (VI) 
may be the same as those exemplified for the compound (I) . 

When the -compound (VI) having halogen for zl 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. 
maqnesium, calcium, etc.), the hydride or hydroxide 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
dimethylformam.ide, or a mixture thereof. 

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

Process 10 

The object compound (Im) or its salt can be prepared 
by reactinq a compound (Iga) or its salt with an acylating 
aqent. 

Suitable salts of the compounds (Iga) and (Im) may be 
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the same as those exemplified for the compound (I). 
The acylatinq agent may include an orqanic acid 

represented by the formula : Rll_oH, in Which Rll is acyl 

or substituted acyl as illustrated above, or its reactive 
5 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 

10 ones, an activated amide, an activated ester or the like. 

15 

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, 
~hloroform, methylene chloride, acetonitrile, ethylene 
chloride, tetrahydrofuran, ethyl acetate, 
N,N-dimethylformamide, pyridine or any other organic 

20 solvent which does not adversely influence the reaction, 
or a mixture thereof. 

25 

30 

35 

The reaction is also preferably carried out in the 
presence of a conventional 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. 

Process 11 

The object compound (In) or its salt can be prepared 
by reactinq a compound (Iqb) or its salt with lower 
alkanal or N-protected aminoClower)alkanal. in the presence 
of a reducing aqent. 

Suitable salts of the compounds (Igb) and (In) may be 

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

Suitable lower alkanal may be c1-c6 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 aminotc1-c6)alkanal such as phthalimidopropanal 
or the like. 

Suitable reducinq aqent may be diborane, 
borane-organic amine complex [e.g. borane-pyri~ine 
complex, etc.J, alkali metal cyanoborohydride [e.g. sQdium 
cyanoborohydride, lithium cyanoborohydride, etc.], 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.q. methanol,· ethanol, 

15 etc.], dioxane, tetrahydrofuran, a mixture the+eof or any 
other organic solvent which does not adversely influence 

20 

25 

30 

35 

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 out under cooling to 
warminq. 

Process 12 

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

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 reducinq aqents 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 chlorid~, 

:I 

.. ,. 

' 

.J 

~ ., 

I 

.I 
..r= 

·-·= 



W096141795 
PCr/JP96/01533 

- 51 -

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 

5 and/or metallic compound and base [e.g. ammonia, ammonium 

chloride, sodium hydroxide, etc.], a metal hydride 

co:mpou.."ld such as alu.TUinum hydride compound [e.q. lithium 

altll~inum hydride, sodium alll!D.inum hydride, aluminum 
hydride, lithiu.~ trimethoxyaluminu.TU hydride, lithium tri-

10 t-butoxyaluminum hydride, etc.], borohydride compound 
[e.g. sodiu~ borohydride, lithiUm. borohydride, sodium 

cyanoborohydride, tetramethylammonium borohydride, borane, 
diborane, etc.}, a phosphorus compound ie.g. phosphorus 

trichloride, phosphorus tribromide, triphenylphosphine, 
15 triethylphosphine, etc.] and the like. 

Suitable catalysts to be used in catalytic reduction 
are conventional ones such as platinum catalysts {e.q. 

_platinum plate, spongy platinum, platinu.~ black, colloidal 
platinum, platinum oxide, platinum wire, etc.], palladium 

20 catalyst [e.g. sponqy palladium, palladium black, 
palladium oxide, palladium on carbon, colloidal 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. 

25 reduced cobalt, Raney cobalt, etc.], iron catalyst [e.q. 

reduced iron, Raney iron, etc.], copper ca~alyst [e.q. 
reduced copper, Raney copper, Ullman copper, etc.], or the 

like. 

30 

35 

The reduction is usually carried out in a solvent. A 
suitable solvent to be used may be water, and alcohol 
[e.g. methanol, ethanol, propanol, 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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reacti~n is preferably carried out under cooling to 
heati:nq. 

Process 13 

The object compound (Ir) or its salt can be prepared 
by subjecting a compound (Iq) or its salt to deacylation 
reaction. 

Suitable salts of the compounds (Iq) and (Irl may be 
the same as those exemplified for the compou..~d· (1). 

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

. Process 15 

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

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

The suitable oxidizing agent may be hydrogen 

.·t 
-:.:= 

·:: 

,11-r. ..,, 

i 

... 

I 
.·:;3 

<U 

·-

i 
i 



,. 

W096/41795 PCT/JP96/0l533 

- 53 -

peroxide, Jones reagent, peracid [e.q. peracetic acid, 
perbenzoic acid, m-chloroperbenzoic acid, etc.], chromic 

acid, potassium permanganate, alkali metal periodate [e.g. 

sodiumperiodate, etc.] and the like. 
5 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.q. methanol, ethanol, 
etc.], a mixture thereof or the like. 

10 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 
15 by subjectinq 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 
20 same manner as catalytic reduction i~ Process s, and 

25 

30 

35 

· 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. 

Prpcess 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 cpmpounds (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 B, 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 s. 

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 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 

20 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 
25 by subjectinq a compound (I-l) 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 CI). 
Suitable hydroxy protective group may be benzyloxy, 

30 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.q. solvent, 
reaction temperature, etc.) of this reaction are to be 

35 referred to those as explained in Processes 8 and 13. 
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Process 20 

The object compound (I-3) or its salt can be prepared 

by reacting a compound CI-2) or its salt with a compound 

(X) or its salt. 
Suitable salts of the compounds CI-2), (I-3) and (X) 

may be the same as those exemplified for the com.pound (I). 
This reaction can be carried out in substantially the 

same manner as Process 9, and therefore the reaction mode 

. and reaction condition (e.q. solvent, reaction 

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

Process 21 

The object compound {I-4) or its salt can be prepared 
15 by subjecting a compound (I-3a) or its salt to 

dees.terif ication reaction. 

Suitable salts of the compounds (I-3a) and CI-4) may 

be the same as those exemplified for the compound (I) . 
This reaction can be carried out in substantially the 

20 sa~e manner as 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 Process 3. 

25 Process 22 

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

compound in th~ presence of .a palladium compound and a 

copper compound. 

30 Suitable salts of the compounds (I-5) and CI-6) may 
be the same as those exemplified for the cpmpound (I). 

Suitable alkyne compound may be lower alkyne 
optionally substituted with hydroxy, amino, protected 

amino, lower alkylsulfonyl, arylsulfonyl or the like, in 

35 which preferable one is 3-butyn-1-ol. 
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Suitable palladium compound may be 
bis(triphenylphosphine)palladium(II) chloride, or the 
like. 

Suitable copper compound may be copper(!) 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 warminq or heatinq. 

Process 23 

The object compound (I-Sa) or its salt can be 
prepared.by reactinq a compound (I-7) or its salt with a 
compound (XI). 

Suitable salts of the compounds (I-7) and (I-Ba) 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 or 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-9) or its salt can be prepared 
by reacting a compound (I-8) or its salt with alkali metal 
phthalimide. 

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 CI-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 

10 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 

15 alco~ol (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. 

20 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 ~f the compounds (I-11), (II) and 
25 (XII) may be the same as those exemplified for the 

compound (I). 

30 

This reaction can be carried out in substantially the 

same manner as.Process 11, and therefore the reaction mode. 

and reaction condition (e.9. solvent, reaction 
temperature, etc.) of this reaction are to be\referred to 
those as explained in Process 11. · \ 

Process 27 

The object compound (I-13) or its salt can be 
35 prepared by reacting a compound (l-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 metal hydride (e.9. 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 warm.inq. 

Process 28 

The object compound (I-15) or its salt can be 
prepared 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 CI). 

This reaction can be carried out in substantially the 
same manner as Prgcess 10, and therefore the reaction mode 
and reaction condition (e.q. solvent, reaction 
temperature, etc.) of this reaction are to be referred to ·· 
those as explained in Process 10. 

Process 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.q. methanol, ethanol, etc.}, tetr.ahydrofuran, 
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or the like. 

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

Process 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 

aqent. 

10 Suitable salts of the compounds (I-16} and (!-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 
15 addition salt (e.g. acetate, hydrochloride, etc.), and the 

like. 

This reaction can be carried out in substantially the 
s~~e manner as Process 11, and therefore the reaction mode 
and reaction condition (e.g. solvent, reaction 

20 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 

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

30 

Suitabl~ salts of th~ ~ompounds (I-20) and II-19) and 
its reactive derivative at the carboxy qroup may be the 

same as those exemplified for the com.pound (I). 

Suitable lower alkylam.ino(lower)~~k~~ol may be 
dimethylam.inoethanol, and the like. 

This reaction can be carried out in substantially the 

same manner as Process 1, and therefore the reaction mode 

35 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. 

Process 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 
aluminUlT'~ 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 
20 prepared by subjecting a compound (I-22) or its salt to 

oxidation reaction. 
Suitable salts of the compounds CI-22) and (I-23) may 

be the same as those exemplified for the compound (I). 
Suitable oxid!zing agent used in this reaction may be 

25 manganese dioxide, dimethyl sulfoxide, ~ mixture of 
dimethyl sulfoxide and oxalyl chloride and the like. 

The reaction is usually carried out in a conventional 
solvent such ~s.pentane, hexane, benzene, diethyl ether, 
"dimethoxyethane, acetone, chloroform, dichloromethane or 

30 any other solvent which does not adversely influence the 
reaction. 

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

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

5 triethylamine, etc.). 

10 

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

Process 34 

The object compound (I-25) or its salt can be 
prepared by reacting a compound CI-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). 

15 Suitable azide compound may be sodium azide, 
trilnethyltin 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, 

20 xylene) or the like. 

25 

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) . 

30 Suitable isourea compound may be o-alkylisourea (e.q. 

35 

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 . 
alcohol (e.g. methanol, ethanol, etc.) or the like. 

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

Process 36 

The object compound (I-29) or its salt can be 
prepared by subjectinq a compound (I-28) or its salt to 
elimination reaction of the N-protective qroup. 

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 
.10 same manner as Process s, and therefore the reaction mode 

and reaction condition {e.q. solvent, reaction 

temperature, etc.) of this reaction are to be referred to 

15 

20 

25 

30 

. 35 

those as explained in Process 5. 

Process :n 
·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 usua~ly carried out in a solvent 
which does not adversely influence the reaction such as 
N,N-dimethylfornuimide, dioxane or the like. 

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

Process 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 qroup or a salt thereof with a 
hydroxy compound or a diazo compound. 

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

(I-4) may be acid halide (e.q. acid chloride, acid 

bromide, etc.) and the like. 
Suitable hydroxy compound.may be an alcohol (e.q. 

methanol, ethanol, etc.), phenol, 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, 

10 methylene chloride, or any other organic solvent which 

15 

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 39 

The object compound {I-32) or its salt can be 

20 prepared by reacting a compound CI-4) or its reactive 
derivative at the carboxy group or a salt thereof with an 

amine. 
Suitable salts of the compounds CI-32) and (I-4) and 

its reactive derivative at the carboxy qroup may be the 
25 same as those exemplified for the compound (I). 

Suitable amine may be ammonia, lower alkylamine (e.q. 
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 

30 and reaction condition (e.q. solvent, reaction 

temperature, etc.) of this reaction are to be referred to 

those as explained in Process 6. 

The compour.ds obtained by the above processes can be 
35 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, vasodilatinq activity, hypotensive 

15 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 

20 hypertension, heart failure, renal insufficiency, edema, 
ascites, vasopressin parasecretion syndrome, hepato­
cirrhosis, hyponatremia, hypokalemia, diabetic, 
circulation disorder, cerebrovascular disease (e.q. 
cerebral edema, cerebral infarction, etc.), Meniere's 

25 syndrome (e.q. Meniere's disease, et.), motion sickness 
and the like in human beings and animals. 

30 

35 

In order ~o illustrate_ the usefulness of the object 
compound (I}, the pharmacoloqical data of the compound (I) 
are shown in the following. 

Test 1 

Vasopressin l (Vl) 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 x·q for 30 minutes. The 
remaining pellet was resuspended in 10 volume of ice cold 
100 Dll.~ Tris-HCl (pH 7.4) buffer (containing 5 mM MgC12, 
0.1% bovine serur.i albumin and l mM EGTA), and centrifuged 
at 45,000 xg for 30 minutes again. The final pellet was 

10 resuspended in 100 ~M 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 ~.M 3H-vasopressin (40-81 

15 Ci/:mmol; New England Nuclear) in 100 :mM Tris-HCl (pH 7.4) 

buffer. Nonspecific binding was determined by using 1 J.1M 

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 

20 (GF/C}. The filter was washed twice with the same buffer. 

25 

30 

35 

The qlass filter was mixed with liquid scintilation 
cocktail, and radioactivity was counted in a liquid 
scintilation counter. Competition activity of the test 
compound was represented by Ic50 values. 

(ii) Test Result : 

Test Compound 
CE~ample No. ) IC50 (nM) 

5-2) 51 

16 14 

17-20) 31 
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Test 2 

Vasopressin 2 (V2) receptor bindinq 

(1) Test Method : 

For bindinq 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 receptor and the clonal cell lines 
10 expressing human V2 receptor was established essentially 

15 

20 

as described previously (Nakajima, Y., et. al. J. Biol. 
Chem., 1992, 267, 2437). 

DNA-transf ected cells were harvested and homogenized 
in ice cold 250 m.~ sucrose buffer containing 25 mM Tris-

HCl (pH 1.4), 10 mM MgCl2, l mi.~ EDTA and 5 µg/ml 

p-Cl£~idinophenylmethylsulfonyl fluoride (A-PMSF). The 
homogenate was centrifuged at 500 xg for 10 minutes. The 

supernatant was centrifuged at 100,000 xg for 1 hour. The 
final pellet was suspended in 25 mM Tris-HCl (pH i.4) 

buffer (containing 10 mM MgC12, l m.~ EDTA and 5 µg/ml 

A-PMSF), and stored in small aliquots at -ao·c. 
Competition assays ~ere conducted at equilibrium (2 

hours at 22°C) by usinq 0.5 nM 3H-vasopressin (40-87 
Ci/m.~ol, New England Nuclear) in 100 mM Tris-HCl (pH 7.4) 

25 buffer (containing 5 mM MqC12 , 5 µg/ml A-PMSF, 4 µq/ml 

30 

35 

leupeptin, 40 ~Lq/ml bacitracin, 20 µq/m! chymostatin and 

0.1\ bovine serum albumin). Nonspecific binding was 

determined by usinq 1 µM vasopressin. After incubation, 

reaction mixture was rapidly filtered throuqh Whatman 

glass filter (GF/C). The filter was washed twice with the 

same buffer. The radioactivity was counted in a liquid 

scintilation counter. Competition activity of the ~est 
compound was represented by Ic50 values. 
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(ii) Test Result : 

Test· compound 
(Example No. ) IC50 (nM) 

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 admix.ture with a pharmaceutically 
acceptable carrier such as an orqanic or inorganic solid, 

15 semi-solid or liquid excipient suitable for oral, 
parenteral or external(topical) administration. The 
pharmaceutical preparations may be capsules, tablets, 
dragees, qranules, suppositories, solution, lotion, 
suspension, emulsion, ointment, gel, or the like. If 

20 desires, there may be included in thes~ preparations, 
auxiliary substances, stabilizing agents, wetting or 
emulsifying aqents, buffers and other commonly used 
additives. 

While the dosage of the compound (I) will vary 
25 depending upon the age and condition of the patient, an 

average single dose of about 0.1 mg, l mg, 10 mg, 50 mg, 
100 mq, 250 mg,. ~00 mg and ~~00 mg of the compound (I) may 

be effective for treating the above-mentioned diseases. 

30 

35 

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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Preparation 1 

To a solution of [N-methyl-N-(4-nitrobenzoyl]-2-
hydroxyaniline (1.2 q) in N,N-dimethylformamide (30 ml) 
was added potassium carbonate (1.22 g), ethyl 
6-bromohexanoate (1.03 g) and sodium iodide (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 lN hydrochloric·acid (10 
ml) and water (30 ml). The mixture was extracted with 

10 ethyl acetate. The orqanic 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)Janiline (1.7 g). 

15 NMR (CDCl3, 6) : 1.26 (3H, t, J=7.5Hz), 1.45-1.58 

20 

(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 
(lH, d, J=7Hz), 7.17 (lH, t, J=7Hz), 7.45 (2H, 
d, J=B.5Hz), 7.98 (2M, d, J=8.5Hz) 

Preparation 2 

A solution of 3-methoxy-4-nitro-N-[2-(S­
ethoxycarbonylpent-1-yloxy)-4-methylphenylJ-N-

25 methylbenzamide (7.6 g) in ethanol (76 ml) was treated 
with lN 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 
dropwise addition of lN hydrochloric acid (35 ml). The 

30 mixture was concentrated and the residue was dissolved in 
a mixture of ethyl acetate and lN 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 qive 3-methoxy-

35 4-nitro-N-[2-(5-carboxypent-l-yloxy)-4-methylphenylJ-N-

_., 
~= 

I 
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m.ethylbenzamide (7.1 g) as an oil. 

NMR (CDCl31 5) : 1.48-1.63 (2H, m}, 1.66-1.91 (4H, 

m), 2.28 (3H, S), 2.41 (2H, t, J=7Hz), 3·.34 

(3H, s), 3.78 (3H, s), 3.81-3.98 C2H, m), 6.58-

6.67 (2H, m), 6.89 (lH, d, J=SHz), 6.94 (lH, d, 

J=BHz), 7.09 (lH, s), 7.61 (lH, d, J=BHZ) 

Preparation 3 

3-Methoxy-4-nitro-N-[2-(5-carboxypent-l-yloxy)-4-

10 methylphenyl]-N-methylbenzamide (5.2 g), 

1-methylpiperazine (1.45 g) and 1-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 oil. The 
crude material was subjected to a silica qel column 

25 chromatography (Si02; 120 g, 2% methanol in chloroform) to 

qive 3-methoxy-4-nitro-N-methyl-N-{4-methyl-2-(5-(4-

methylpiperazin-l-ylcarbonyl)pent-1-yloxy}phenyl]benzamide 

(6.2 g). 

30 

35. 

N!f..R (CDCl31 5) : 1.43-1.60 (2H, m), l.60-1.92 (4H, 
m), 2.28 {3H, s), 2.30 (3H, s), 2.25-2.47 (6H, 

m), 3.34 (3H, s), 3.44-3.54 (2H; ·m), 3.58-3.70 

(2H, m), 3.18 (3H, s), 3.82-4.03 (2H, m), 6.56-
6.66 (2H, m), 6.86 (lH, d, J=SHz), 6.94 (lH, d, 

J=8Hz), 7.07 (lH, s), 7.61 (lH, d, J=8Hz) 
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freparation 4 

A mixture of 3-methoxy-4-nitro-N-methyl-N-[4-methyl-

2-[5-(4-methylpiperazin-1-ylcarbonyl)pent-1-

yloxy]phenyl]benzamide (6.2 q} ~nd iron powder (3.43 g) in 
5 a mixture of ethanol (65 ml) and ethyl acetate (6 ml) was 

refluxed for 2 hours. After beinq 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 

10 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-ylcarbonyl) pent-1-
yloxy]phenyl]benzamide (4.7 g). 

15 NMR. (CDCl3, 6) : l.43-1.58 (2H, m), 1.61-1.91 (4H, 

20 

25 

30 

m), 2.26 (3H, s), 2.30 (3H, 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 (lH, m), 6.53-6.67 (2H, m.}, 6.76-6.89 (3H, 

m) 

Preparation 5 

The f ollowi~q 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 (CDC~3~ 6) : 1.26 (3H, t, J=7.5Hz), l.41-1.54 
(2H, m), 1.62-1.73 C2H, m), 1.15-1.84 (2H, m), 
2.32 (2H, t, J=i.SHz), 3.30 (3H, s), 3.84 (2H, 

br), 3.90 (2H, br), .4.13 (2H, t), 6.38 (2H, d, 

J=8.5Hz), 6.79 (2H, d, J=S.SHz), 6.99 (2H, s), 
7.09-7.18 (3H, m) 

35 2) 4-Amino-3~methoxy-N-methyl-N-(2-[5-(4-· 
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dimethylaminopiperidin-l-yl)carbonylpent-l-yloxy]-4-
methylphenyl]benzamide 
NMR (CDCl31 6) : l.29-1.95 {lOH, ~}, 2.23-2.43 (12H, 

m), 2.57 (lH, m), 3.01 (lH, m), 3.31 (3H, s), 

3.62 (3H, s), 3.73-4.03 (SH, m), 4.63 (lH, m), 
6.42 (lH, d, J=9Hz), 6.54-6.67- (2H, m), 6.77-

6.89 (3H, m) 

3) 4-Ar.!.iLo-N-[2-(5-ethoxycarbonylpent-1-yl)oxy-4-
10 methyl)phenyl-N-methylbenzamide 

MASS (m/Z) : 399 (M+l) 

4) 4-Amino-N-methyl-N-[4-methyl-2-(4-(4-methylpiperazin­
l-yl)carbonyl]phenylmethoxy]phenylbenzamide 

15 NMR (CDCl31 6) 2.27 (3H, s), 2.32 (3H, s), 2.35-

20 

25 

30 

35 

2.55 (4H, m), 3.31 (3H, s), 3.38-3.54 C2H, m), 
3.66-3.87 (4H, m), 4.90-5.10 (2H, m), 6.38 (2H, 

d, J=8Hz), 6.62-6.69 (2H, m), 6.94 (lH, d, 

J=iHz), 7.13 (2H, d, J=8Hz), 7.31-7.43 (4H, m) 

· 5) 2-(4-Me~hoxycarbonyl)phenylmethoxy-4-methylamine 

NMR (CDC!3, ~) : 2_.24 (3H, s), 3.90 (3H, s), 5.11 
(3H, s), 6.60-6.68 (3H, m), 7.50 (2H, d, J=8Hz), 

8.05 (2H, d, J=8Hz) 

6) 4-Amino-3-methoxy-N-methyl-N-[4-methyl-2-[4-(4-
methylpiperazin-1-yl) carbonyl)phenylmethoxy]­
phenylbenzamide 
NMR (CDCl31 6) 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 (lH, d, 

J=l4Hz), 5.06 {lH, d, J=l4Hz), 6.38 (lH, d, 
J=7Hz), 6.62-6.70 {2H, ~), 6.78 (lH, d, J=7Hz), 

6.84 (lH, s), 6.98 (lS, d, J=7Hz), 7.33 (2H, d, 

J=9Hz), 7.41 (2H, d, J=8Hz) 
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7) Methyl 4-((E and Z)-2-(2-aminophenyl)ethen-l­

yl)benzoate 

NMR (CDCl31 6) : 3.72 (2H, br), 3.86 (3F.x2/3, s), 

3.90 [3F.xl/3, s), 6.SJ-7.43 (7H, m), 7.55 (lH, 

d, J=7Hz), 7 .86 ( lH, d, J=7Hz), 8. 01 (7H, d) 

8) 4-Amino-3-methoxy-N-[(E and Z)-2-(4-methoxycarbonyl­

phenyl)ethen-l-yl]phenyl-N-methylbenzamide 

NMR (CDC13, 5) : 3.39 (3Hx2/3, s), 3.40 (3Hxl/3, s), 

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

(2H, m), 3.84 (3Hx2/3, s), 3.41 (3Hxl/3, s), 

6.30-8.05 ·(13H, m) 

9} 4-~..mino-3-methoxy-N-[2-(4-methoxycarbonyl)-

15 pbenylmethoxy-4-methyl]phenyl-N-methylbenzamide 
NMR (CDC13, 6) : 2.21 (3H, s), 3.34 (3H, s), 3.50 

(3H, s), 3.83 (2H, s), 3.90 (3H, s), 4.79-5.14 

(2H, m), 6.37 (lH, d, J=7Hz), 6.60 (lH, s), 6.70 

(lH, d, J•7Hz), 6. 77 (lH, d, J=7Hz), 6. 81 (lH, 

20 s), ·6.99 (lli, d, J=7Hz), 7.34 (2H, d, J=BHz), 

8.01 (2H, d, J=8Hz) 

25 

10) 2-[3-(Ethox~carbonylmethyl)oxyprop-1-yl]oxyaniline 

NMR (CDCl3, 6) : 1.27 (3H, t, J=7.5Hz), 2.08-2.28 
(2H, m}, 3.72 (2H, t, J=7.5Hz), 3.79 (2H, s), 

4.09 (2H~ s), 4.14 (2H, t, J=7.5Hz), 4.21 (2H, 

q, J=7.SHz), 6.65-6.82 (4H, m) 

11) 4-Amino-3-methoxy-N-[2-[3-(et~oxycarbonylmethyl)-

30 oxyprop-1-yl]oxy]phenyl-N-methylbenzamide 

35 

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

(2H, m), 3.31 (3H, s), 3.61 (3H, s}, 3.69-3.77 
(4H, m), 4.02 (2H, s), 4.20 (2H, q, J=1.5Hz), 

6.41 (lH, d, J=7.5Hz), 6.64-6.89 (4H, m), 7.00 
(lH, d, J=7Hz), 1.13 (lH, t, J=7Hz) 
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12) 2-{(E)-5-Ethoxycarbonyl-4-penten-l-yl]oxy-4-

methylaniline 

NMR (CDCl31 6) : l.29 (3H, t, J=7.5Hz}, 1.90-2.05 

(2H, m), 2.23 (3H, s), 2.35-2.50 (2H, m), 3.65 

5 (2H, br), 4.00 (2H, t, J=7.5Hz), 4.18 (2H, q, 

J=7.5Hz), 5.98 (lH, d, J=lSHz), 6.53-6.61 (2H, 
m), 6.81 (lH, s}, 7.00 (lH, dt, J=lS, 7.SHz) 

13) 4-Amino-3-methoxy-N-[2-[(E)-5-ethoxycarbonyl-4-

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

NMR (CDCl31 5) : 1.27 (3H, t, J=7.5Hz), 1.84-1.98 

(2H, m), 2.36 (3H, s), 2.31-2.41 (2H, m), 3.29 

(3H, S), 3.62 (3H, s), 3.75-3.96 {4H, m), 4.18 

(2H, q, J=7.5Hz), 5.84 {lH, d, J=l5Hz}, 6.40 

15 (lH, d, J=7Hz), 6.58-6.63 (2H, m), 6.78-7.01 

· { 4H, m) 

14} 2-(5-Ethoxycarbonylpent-1-yloxy)-4-methylaniline 

NMR (CDCl31 6) : 1.26 (3H, t, J=7Hz), 1.45-1.60 (2H, 

20 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) 

15) 3-Methoxy-4-amino-N-(2-benzyloxy-4-methylphenyl)-N-

25 methylbenzamide 

30 

35 

NMR. (CDC13 , 6) : 2.28 (3H, s), 3.32 (3H, s), 3.49 

(3H, s), 3.83 (2H, br), 4.80-5.ll (2H, br), 6.34 . 
(lH, d,. J=8Hz), 6. 62-6. 84 (SH, m), 6. 92 (lH, d, 

J=8Hz), 7.25-7.39 (4H, m) 

16) '-Amino-3-methyl-N-methyl-N-(2-[5-(4-~ethylpiperazin­

l-yl)carbonylpent-1-yloxyl-4-methylphenyl)benzam.ide 
NMR (CDCl3, 6) : 1.48-1.59 (2H, m), l.63-1.88 (4H, 

m), 2.00 (3H, s), 2.28 C3H, s), 2.30 (3H, s), 
2.32-2.40 (6H, m), 3.29 ·(3H, s), 3.43-3.·48 (2H, 



WOff/41795 PCT/JP96J81533 

5 

10 

15 

20 

25 

30 

- 74 -

m), 3.62 (4H, br), 3.90 (2H, br), 6.32 (lH, d, 

J=7Hz), 6.56-6.61 (2H, m}, 6.83 (lH, d, J=7Hz), 

6.90 (lH, d, J=7Hz), 7.17 (lH, s) 

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

methylpiperazin-l-yl)carbonylpent-1-yloxyJ-4-

methylphenyl]benzamide 

N'.MR (CDC13, 6) : 1.62 (6H, br), 2.28 (3R, s), 2.31 
(3H, s), 2.38-2.49 (6H, Jn.) I 3.28 (3H, s), 3.52 
(2H, br) I 3.6'7 (2H, br), 3.78 (2H, br} I 3.91 
{2H, br) I 6.32-6.38 (lH, m), 6.57-6.67 (3H, m), 
7.00-7.03 (2H, m> 

Prenaration 6 

The following compounds were obtained by reactinq the 

compounds, which were prepared according to a similar 

manner to that of Preparation 4, with hydrogen chloride. 

l) Benzyl 4-amino-3-benzyloxybenzoate hydrochloride 

NMR (DMSO-d6, 5) : 5.18 (2H, s), 5.25 (2H, s), 5.98 
(2H, br), 6.78 (lH, d, J=7Hz), 7.29-7.52 (12H, 

m) 

2) Methyl 2-am.ino-5-thiophenecarboxylate hydrochloride 
NMR (DMSO-d6, 5) 3.68 (3H, s), 5.90 (lH, d, 

J=SHz), 7.32-7.37 (2E, m) 

Preparation 7 · · 

The following co~pounds were obtained according to a 

similar manner to that of Preparation l. 

ll 2-(3-Hydroxyprop-l-yl)oxynitrobenzene 
NMR {CDCl3, o) : 2.07-2.14 (2H, m}, 2.22 (lH, t, 

J=7.5Hz), 3.90 (2H, dd, J=7.S, 7.SHz), 4.29 (2H, 
35 t·, J=7Hz), 7.01 (lH, t, J=7Hz), 1.12 (lH, t, 
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J=7Hz), 7.54 (lH, t, J=7Hz), 7.89 ClH, d, J=7Hz) 

2) 3-(3-Ethoxycarbonylprop-l-yl)oxy-4-nitrotoluene 
NMR (CDCl3, 6) : 1.24 (3H, t, J=7.5Hz), 2.09-2.19 

5 (2H, m), 2.56 (2H, t, J=7.5Hz), 4.08-4.20 (4H, 
n:.), 6. 81 (lH, d, J=7Hz), 6. 97 (lH, s), 7. 77 (7H, 

d) 

3) Benzyl 2-(3-phthalimidopropoxy)benzoate 
10 NMR (CDCl3, 6) : 2.08-2.23 (2H, J.t'I.), 3.85 (2H, t, 

J=7Hz), 4.07 (2H, 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),· 1.15-7.90 (3H, m) 

15 4) . 2-C.5-Ethoxycarbonylpent-l-yloxy)-4-methylnitrobenzene 
NMR (CDCl3, ~) : 1.25 (3H, t, J=7Hz), 1.46-1.63 (2H, 

l'!\), 1.63-1.78 C2H, m), 1.79-1.94 C2H, m), 2.34 
(2H, t, J=7P.z), 2.40 (3H, ·S), 4.00-4.19 (4H, m), 
6.80 (lH, d, J=9Hz), 6.84 (lH, s), 7.76 (lH, d, 

20 J=9Hz) 

5) 2-Benzyloxy-N-tert-butoxycarbonylaniline 
NMR (CDC13 , .5) 1.49 (9H, s), 5.10 (2H, s), 6.88-

6.98 (3H, m), 7.09 (lH, s), 1.32-7.43 (SH, m}, 
25 8.10 (lH, br) 

30 

35 

6) Methyl 4-[N-[2-[(3-tert-butoxycarbonylaminoprop-l­
yl)oxyJphe~yl]-tert-butoxycarbonylamino]methyl-3-
methoxybenzoate 

NMR (COC13, o) : 1.33 and l.42 (total lBH, s), 
1.92-2.00 (2H, m), 3.26-3.32 {2H; m), 3.70 and 

3.77 (total 3H, s), 3.90 (3H, s), 4.03 (2H, br), 
4.72 (2H, br), 6.12-6.97 (3H, m), 7.10-7.23 (2H, 
m), 7.40-7.53 (2H, m), 7.62 (lH, br) 
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i) l-Benzyloxy-2-(3-tert-butoxycarbonylaminoprop-l­

yl)oxybenzene 

NMR. (CDCl31 6) : 1.40 and 1.47 (9H, s), 1.98-2.06 

(2H, m), 3.23-3.4'7 (.2H, m), 4.10 (2H, t, J=6Hz}, 

5.18 (2H, S), 5.42 (lH, br), 6.82-6.90 (4H, m), 
7.28-7.47 (SH, m) 

8) Me~hyl 4-(2-[(3-tert-butoxycarbonyla.."'ri.noprop-1-

yl)oxymethyl-3-methoxybenzoate 

. 10 NMR (C!>Cl3 , o) 1.38 (9H, s), 2.02 (2H, br), .3.38 

15 

20 

25 

30 

35 

(2H, brl, 3.90-3.92 (6H, m}, 4.10-4.16 (2H, m}, 

5.23 (lH, s), 5.25 ClH, s), 5.44 (lH, br), 6.83-

6.92 (4H, m), 7.53-7.57 (2H, m), 7.65-7.69 (lH, 

m) 

9) Benzyl 3-benzyloxy-4-nitrobenzoate 

10} 

NMa (C!>Cl3, o} 5.28 (2F., s), 5.89 (2H, s), 1.30-

7.48 (9n, ir.), 7.70-7.73 (lH, m), 7.81-7.85 (2H, 

m> 

Benzyl 3-benzyloxy-4-[2-[(3-tert-butoxycarbonylamino­

prop-1-yl)oxy]benzoyl)aminobenzoate 

NMR (CDCl31 6} : 1.38 (9F., s}, 1.60-1.70 (2H, m), 

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

(lP., br), s.22 (2H, s), 5.38 (2H, s), 6.93 (lH, 

d, J=8Hz), 7.10 (lH, t, J=7Hz), 7.32-7.50 (12H, 

m), 7.71-7~72 (lH, m), 7.80-7.83 (lH, m), 8.23-

8.28 (lH, m), 8.78 (lH, d, J=7Hz) 

ll) Methyl 2-[2-[(3-tert-butoxycarbor.ylaminoprop-1-

yl l oxy] benzoyl l amino-5-thiophenecarbox.yla te 

This compound was used for further reaction 

wi~hout purification. 
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Prepa:;ation 8 

The following compounds were obtained according to a 

similar manner to that of Preparation 2 • 

5 1) 4-[N-Methyl-2-[(3-tert-butoxycarbonylaminoprop-1-

yl)oxy]benzoyllamino-3-methoxybenzoic acid 

~"MR (CDC!3, 6) : l.~5 (9H, s), 1.97-2~06 (2H, m), 
3.33-3.42 (SH,~), 3.87 {3H, ·s), 3.98-4.07 (2H, 

m), 5.27-5.35 (lH, br}, 6.67-6.76 (2H, m), 7.03-

10 7.19 (3H, m), 7.44-7.50 (2H, m} 

ES!-~Jl...SS (m/z) : 459 (M+H) 

2) 4-Nitro-N-[2-(4-carboxyphenyl}methoxy-4-

methyl]phenyl-N-methylbenzamide 

15 NMR (CDC13, 6) : 2.27 (3H, s), 3.40 (3H, s), 4.97 

20 

(lH, d, J=l4Hz), 5.10 {lH, d, J=l4Hz), 6.65 (lH, 

s), 6.68 (lH, d, J=7Hz), 7.00 (lH, d, J=7Hz), 

7.33-7.49 (4H, m), 7.91 (2H, d, J=8Hz), 8.10 

(2H, d, J=8Hz) 

3} 3-Methoxy-4-nitro-N-[2-(4-carboxy)phenylmethoxy-4-

methyl]phenyl-N-methylbenzamide 
NMR (CDCl3, 0) : 2.30 (3H, s), 3.42 (3H, s), 3.61 

{3H, s), 4.92 (lH, d, J=14Hz), 5.11 (lH, d, 

25 J=l4Hz), 6.65 (lH, s), 6.73 {lH, d, J=7Hz), 6.86 

(lH, d, J~7Hz), 7.02-7.08 {2H, m), 7.~8 (2H, d, 

J=8Hz), 7.54 (lH, d, J=7Hz), 8.16 (2H, d, J=BHz) 

30 

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

dimethylaniline 

NMR (CDCl31 0) : 2.31 (3H, s), 2.89 (6H, s), s.oe 
(2H, s), 6.76-7.82 (2H, m), 7.03 (lH, d, J=7Hz), 

7.40 (2H, d, J=8Hzl, 1.11 (2H, d, J=BHz) 

35 ·5) 2-[3-{4-Methoxyphenyl)methoxypropyl-l-yl)thiobenzoic 
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acid 

NMR (CDCl3, 6) l.95-2.06 (2H, m), 3.03 (2H, t, 

J•7.5Hz), 3.59 (2H, t, J=7.5Hz), 3.77 (3H, s), 

4.46 (2H, s), 6.89 (2~, d, J=8Hz), 7.19 (lH, t, 
J=7Hz), 7.16 (2H, d, J=8Hz), 7.36 (lH, d, 

J=7Hz}, 7.45 (lH, t, J=7Hz), 8.10 (lH, d, J=7Hz) 

6) 4-Amino-3-methoxy-N-[2-{4-carboxy}phenylmethoxy-4-

methylJphenyl-N-methylbenzamide 

NMR (D!'.SO-d6, 5) : 2.21 (3H, s), 3.15 (3H, s), 3.41 
(3H, s), 4.95-5.23 (2H, m), 6.33 (lH, d, J=7Hz), 

6.63-6. 72 (3H, m), 6.87 (lH, s), 7 .04 (lH, d, 
J=7Hz), 7.44 (2H, d, J=8Hz), 7.95 (2H, d, J=8Hz} 

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

20 

yl]oxyphenyl-N-methylbenzamide 

NMR (CDCl3, 5) : 2.00-2.12 (2H, m), 3.32 (3H, s), 

3.60 (3F., s), 3.63-3.74 (2P., m), 3.89-4.14 (2H, 
:mf, 4.05 (2H, s), 4.SO (2H, br), 6.40 (lH, d, 

J=7Hz), 6.80-6.95 (4H, m), 6.95 (lH, d, J=7Hz), 
7.16 (lH, t, J=7Hz) 

8) 4-JUnino-3-methoxy-N-[2-[(E)-5-ethoxycarbonyl-4-
penten-l-yl]oxy-4-m.ethyl]phenyl-N-methylbenzamide 

25 NMR (CDCl3, 6) 1.87-1.99 (2H, m), 2.28 (3H, s), 

30 

35 

2.34-2.45 (2H, m), 3.31 (3H, s), 3.61 (3H, s), 

3.71-4.00 (2H, m), 5.87 (lH, d, J=l5Hz), 6.41 

(lH, d,'J=7Hz), 6.57-6.68 (2H, m), 6.80-7.12 

(4H, m) 

9) 3- (5-Carboxypent-l-yloxy)-4- (tert- · · · · 

butoxycarbonylamino)toluene 

~"MR (CDCl31 6) : 1.45-1.63 (llH, m), 1.64-1.95 (4H, 

m}, 2.28 (3H, s), 2.42 (2H, t, J=7Hz), 3.99 (2H, 
t, J•7Hz), G.65 (lH, s), 6.72 (lH, d, j=8Hz), 

·' i .) 
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E.98 {lH, s), 7.8? (lH, D'.) 

10) 4-[(2-Benzyloxy)benzoyljamino-3-chlorobenzoic acid 
NMR (CDCl31 ~) : 5.49 (2H~ s), 7.18 (lH, t, J=6Hz), 

7.32-7.42 (4H, m), 7.50-7.62 (3H, m), 7.89-7.93 
(2H, ~), 8.10 ClH, d, J=7Hz), 8.58-8.62 (lH, m) 

11) 4-[2-(Benzyloxy)benzoyl]amino-2-nitrobenzoic acid 
NMR (!>MSO-d6, 6) : 5.22 (2H, s), 7.10 (lH, t, 

10 J=7Hz), 7.28-7.38 (4H, m), 7.50-7.58 (3H, m), 
7.65-7.69 (lH, m), 7.86 (2H, s), 8.16 {lH, s) 

12} 2-[2-(BenzyloxyJbenzoyl]amino~S-pyridinecarboxylic 

acid 
15 NMR.(DMSO-ds, 6): 5.18 (lH, s), 5.32 (2H, s), 6.98-

7.20 (2H, m), 7.29-7.67 (6H, m}, 7.84-7.88 (lH, 
m), 8.28-8.37 (2li, m}, 8.80 (lH, s) 

13) 4-[N-[2-[(3-tert-Butoxycarbonylaminoprap-1-
20 yl)oxy]phenyl)-tert-butoxycarbonylamino]methyl-3-

methoxybenzoic acid 
NMR (CDCl31 6) : 1.35 and 1.43 (total lSH, 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, 

25 br), 6.77-7.99 (3H, m), 7.10-7.20 (2H, m), 7.44-
7.56 (2H, m), 7.69 (lH, br) 

' 
14) 4-[2-[(3~tert-Bu~oxycarbonylaminoprop-l-yl)oxymethyl-

3-methoxybenzoic acid 
30 NMR (CDCl31 6) : 1.37 (9H, s), 2.05 (2H, br), 3.40 

C2H, br), 3.93 (3H, s), 4.lo-4:17 (2H, m), 5.27 
(2H, s), 5.50 (lH, br), 6.87-6.93 (4H, m), 7.59 

(2H, s), 7.72-7.77 (lH, m) 

35 15) 3~Benzyloxy-4-[2-[C3-tert-butoxycarbonylaminoprop-l-



WO 96141795 
PCT/JP96JD1533 

5 

10 

15 

20 

25 

30 

35 

- 80 -

yl)oxy]benzoyl]aminobenzoic acid 

NMR (DMSO-d6, a) : 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 (lH, br), 7.13 (lH, t, J=7Hz), 

7.21 (lH, d, Jm7Hz}, 7.30-7.67 (9H, m), 8.08 

(lH, d, J=iHz), 8.60 (lH, d, J=7Hz) 

16) 2-(2-[(3-tert-But~xycarbonylaminoprop-l­

yl)oxy]benzoyl]amino-5-thiophenecarboxylic acid 

NMR (DMSO-d6, 6) : 1.32 (9H, s), 1.82-1.90 (2H, m), 

3.08-3.14 (2H, m), 4.10 (2H, t, J=6Hz}, 6.81 

(lH, d, J=SHz), 6.93-7.00 (lH, m), 7.07 (lH,- t, 

J=7Hz), 7.19 (lH, d, J=7Hz), 7.50-7.58 (2H, m), 

7.67 (lH, d, J=7Hz) 

Prenaration 9 

The following compounds were obtained according to a 

similar manner to that of Preparation 3. 

1} 3-Methoxy-4-nitro-N-methyl-N-[2-[5-(4-

dimethylaminopiperidin-l-yl)carbonylpent-l-yloxy)-4-

methylphenyl]benzamide 
NMR (COCl31 ~} l.30-1.96 (lOH, m), 2.28 (9!i, s), 

2.30-2.41 (3H, m), 2.58 (lH, m), 3.02 (lH, m) I 

3.33 (3H, s), 3.77 (3H, S) I 3.82-4.00 (3H, m), 
4.63 (lH, m), 6.56-6.66 (2H, m), 6.84 (lH, d, 

J=9Hz), 6.93 (lH, d, J=9Hz), 7.06 (lH, s), 7.61 

(lH,. d, J=9Hz) 

2) 4-Nitro-N-methyl-N-[4-methyl-2-[4-(4-methylpiperazin­

l-yl)carbonyl]phenylmethoxy]phenylbenzamide 

NMR (CDC13, 6) : 2.26 (3H, s), 2.32 (3H, s), 2.36-

2.57 (4H, m), 3.31 (3H, s), 3.42-3.59 (2H, m), 

3.71-3.89 (2H, m), 4.94 (lH, d, J=l4Hz), 5.07 

(lH, d, J=l4Hz), 6.60-6.69 (2H, m)~ 6.94 (lH, d, 
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J=7Hz), 7.36-7.50 {SH, m), 7.95 (2H, d, J=8Hz) 

3) 4-A.~ino-3-methoxy-N-methyl-N-[4-methyl-2-[4-{4-

methylpiperazin-l-yl)carbonyl]phenylmethoxy]­
phenylbenzamide 
NMR (CDCl31 5) : 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 (lH, d, 
J=l4Hz), 5.06 (lH, d, J=l4Hz), 6.38 (lH, d, 
J=7Hz), 6.62-6.70 (2H, m), 6.78 (lH, d, J=7Hz), 
6.84 (lH, s), 6.98 (!H, d, J=7F.z}, 7.33 C2H, d, 
J=8Hz), 7.41 (2H, d, J=8Hz) 

4) 4-Amino-3-methoxy-N-[2-[4-(4-dimethylaminopiperidin-
15 l-y~)carbonyl}phenylmethoxy-4-methyl]phenyl-N-

20 

25 5) 

30 

35 6) 

methylbenzamide 
NMR (CDCl3, ~) : l.14-1.58 (2H, m), 1.75-2.00 (2H, 

m), 2.26 (3H, s), 2.30 (3H, s), 2.40 (lH, m), 
2.73-3.10 (4:H, m), 3.36 (3H, s}, 3.57 (3H, s}, 
3.87 (3H, s}, 4.83-5.12 (2H, m), 6.39 (lH, d, 
J=7Hz), 6.61-6.71 (2H, m), 6.28 (lH, d, J=7Hz), 
6.33 ClH, s}, 6.97 (lH, d, J=7Hz), 7.33 C2H, d, 
J=8HzJ, 7.40 (2H, d, J=8Hz) 

4-Amino-3-methoxy-N-methyl-N-[2-[3-(4-
methylpiperazin-1-yl)carbonylmethoxyprop-l-
ylJoxy)phenylbenzamide 
NMR (CDC13, 6) . 1. ga·-2 .13 (2H, m) I 2.27 (3!!, s), . 

2.29-2.38 (4H, m), 3.30 (3H, s), 3.36-3.47 (2H, 

m) I 3.52-3.74 {4H, m)' 3.60 (3H, s), 3.94-4.17 
(2H, In), 4.11 (2H, s), 6.42 (lH; . d, J=7Hz), 
6.78-6.92 (4H, m) I 7.00 (lF., d, J=7Hz}, 7.14 

(lH, ... J=7Hz) .. , 

4-Amino-3-methoxy-N-[2-[(E)-5-(4-
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dimethylaminopiperidin-l-yl)carbonyl-4-penten-l­

yl]oxy-4-methyl]phenyl-N-methylbenzamide 
NMR (CDCl3, 6) : 1.30-1.47 (2H, m), 1.80-1.98 (2H, 

m) I 2.21 (3H, S) / 2.2~ (6H, s), 2.26-2.43 (2H, 

Jr.) I 2.45-3.67 ( 6H, m), 3.30 (3H, s), 3.61 (3H, 

s), 3.85 (2H, br), 3.85-4.04 (2H, m) I 4.62 (lR, 
~), 6.29 (lH, d, J=lSEz), 6.41 (lH, d, J=7Hz), 

6.57-6. 63 (2H, ·m), 6. 77-6.90 (4H, m) 

10 7) 3-[5-(4-Dimethylaminopiperidin-1-yl)carbonylpent-l-

15 

20 

yloxy]-4-(tert-butoxycarbonylamino)toluene 
NMR (CDCl31 5) : l.27-2.00 (19H, ~), 2.21-2.44 (12H, 

m}, ·Z.58 (lH, mJ, 3.01 (lH, m), 3.89 ClH, m), 
4.00 (2H, t, J=7Hz), 4.64 (lH, m), 6.64 (lH, s), 

6.72 (lH, d, J=BHz), 6.94 (lH, s}, 7.89 (lH, m} 

Preparation 10 

The f ollowinq compounds were obtained according to a 
similar manner to that of Example l. 

. 
1) Methyl 4-(2-benzyloxyber.zoyl)amino-3-methoxybenzoate 

NMR (CDC13, o) : 3.50 {3H, s), 3.90 (3H, s), 5.36 

(2H, s), 7.08 (lH, d, J=9Hz), 7.15 (lH, t, 

J=9Hz), 7.33-7.49 (SH, m), 7.73 (lH, dd, J•l, 

25 8Hz), 8.30 (lH, d, J=8Hz), 8.72 (lH, d, J=8Hz) 

ES!-MASS (m/z) : 392 (M+H) 

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

NMR {CDCl31 0) : 2.38 (3H, s), 3.92 (3H, s), 3.99 

30 (3H, s), 7.19 (lH, d, J=8Hz), 7.38 (lH, t, 
J=8Hz), 7.55 (lH, t, J=SHz), 7.60.(lH, s), 7.75 

(lH, dd, J=2, 9Hz), 7.99 (lH, dd, J=l, 9Hz}, 

8.66 (lH, d, J=8Hz), 9.03-9.07 (lH, br s) 

ESI-MASS (m/z) 344 CM+H) 
35 
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3) 3-Methoxy-4-nitro-N-(2-(4-methoxycarbonyl)-
r phenylmethoxy-4-methyl)phenylbenzamide 

' 

5 

NMR (DJ.~SO-d6 , ~) : 2.31 (3H, s), 3.84 (3H, s), 3.99 
(3H, s), 5.27 (2H, s), 6.81 (lH, d, J=7Hz), 7.00 
(lH, s), 7.49 (lH, d, J=7Hz), 7.62 (2H, d, 
J=BHz), 7.79 (lH, s), 7.92 (2H, d, J=BHz), 8.00 
(!H, d, J=7Hz), 9.85 (lH, s) 

4) 4-Nitro-3-methoxy-N-[(E and Z)-2-(4-
10 methoxycarbonylphenyl)ethen-1-yl]phenylbenzamide 

NMR (CDC13, c) : 3.8'7 (3Hx2/3, s), 3.91 {3Hxl/3, s), 
3.95 (3Hx2/3, s), 4.00 C3Hxl/3, s), 6.71-8.20 
(13H, m) 

15 5) .3-Methoxy-4-nitro-N-[2-[3-(ethoxycarbonylmethyl)-

20 

oxyprop-1-yl)oxy]phenylbenzamide 
NMR (CDCl3, 6) : 1.22 (3H, t, J=7.5Hz), 2.10-2.23 

(2H, m), 3.78 (2H, t, J=7.5Hz), 4.01 (2H, s), 
4.06 (3H, s), 4.14 (2H, q, J=7.5Hz), 4.26 (2H, 
t, J=7.5Hz), 6.91-7.06 (3H, ml, 7.42 (lH, d, 
J=7Hz), 7.74 (!H, s}, 7.93 (lH, d, J=7Hz), 8.49 
(lH, d, J=7Hz); 7.78 (lH, s) 

6) 3-Methoxy-4-nitro-N-[2-[(E)-5-ethoxycarbonyl-4-
25 penten-l-ylJoxy-4-methyl]phenylbenzamide 

30 

NMR. (CDCl31 6) : 1.27 (3H, t, J=7.5Hz), 1.93-2.08 
C2H, m), 2.27-2.50 (2H, m), 2.32 (3H, s), 4.02 . 
{3H, s), 4.01-4.ll (2H, m), 4.18 (2H, q, 
J=?.5Hz), 5.88 (lH, d, J=l5Hz), 6.72 (lH, s), 
6.83 (lH, t, J=7Hz}, 6.99 (lH, dt, J=lS, 7.SHz), 
7.35 (lH, d, J=7Hz), 7.81 (lH, .. s.), 7.92 (lH, d, 
J=7Hz), 8.28 (lH, d, J=7Hz), 8.45 (lH, s) 

7) 4-Benzyloxy-3-m.ethoxy-N-methyl-N-[2-[5-(4-
35 dimethylaminopiperidin-1-yl)carbonylpent-l-yloxy]-4-
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methylphenyl]benzamide 

NMR (DMSO-d6, 6) : 1.35-l.49 (2H, m), 1.49-1.63 (2H, 

xc), 1.64-1.79 (2H, m), 2.23 (3H, s), 2.31 (2H, 

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

(3H, s), 3.28-3.60 (SH, m), 3.71-4.13 (SH, m), 

4.43 (lH, m), 4.99 (2H, s), 6.63 (lH, d, J=8Hz), 

6.80 (2S, d, J=2Hz), 6.86 (2H, s), 6.98 (lH, d, 

J•8Hz), 7.26~7.44 (SH, m) 

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

benzamide 

NMR (CDCl31 6} : 2.38 (3H, s), 3.90 (3H, s), 5.12 
(2H, s), 6.88 (lH, s), 7.30 (lH, s), 7.51 (4H, 

s), 7.59 (lH, s), 7.82 (lH, d, J=8Hz), 8.31 (lH, 

d, J=8Hz}, B.53 (lH, br) 

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

l-yl)carbonylpent-1-yloxy}-4-methylphenyl]penzamide 

NMR (CDCl31 a) : 1.48-1.60 (2H, m), 1.69-1.77 (2H, 

20 m), 1.79-1.90 (2H, m), 2.25 (3H, s), 2.29 (3H, 
s), 2.33-2.42 (6H, 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 ClH, d, 

J=7Hz), 7.14 {lH, d, J=7Hz), 7.37 ClH, s), 7.70 

25 

30 

35 

(lH, d, J=7Hz) 

10) Ethyl 4-((2-benzyloxy)benzoyl}amino-3-chlorobenzoate 

NMR (CDCl3, ~) : l.38 (3H, t, J=7Hz), 4.34 (2H, q, 

J=7Hz), 5.38 (lH, s), 5.39 (lH, s), 7.03-1.16 

(2H, m), 7.33-7.50 (6H, m), 7.92-7.99 (2H, m), ... 
8.24-8.32 (lH, m), 8.73-8.29 (lH, m) 

11) 3-Hydroxy-4-nitro-N-methyl-N-[2-[5-{4-

m.ethylpiperazin-l-yl)carbonylpent-1-yloxyJ-4-

methylphenyl]benzamide 
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NMR (CDCl31 ~) : 1.48-1.60 (2H, m), 1.68-1.80 C2H, 
m), 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 (2·H,. m), 3.90-3.97 C2H, m), 
6.57-6.58 (2H, m), 6.80-6.87 (2H, m), 7.08-7.10 
(lH, m), 7.85 (lH, d, J=7Hz) 

12) Ethyl 4-[2-tbenzyloxy)benzoyl]amino-2-n~trobenzoate 
NMR (CDCl3, CS) : 1.32 {3H, t, J=7Hz), 4.32 (2H, q, 

10 J=7Hz), 5.22-5.30 (2H, m), 7.12-7.27 (2H, m), 
7.37-7.69 {9H, m), 8.20-8.34 (lH, m) 

13) Methyl -2-£2-Cbenzyloxy)benzoyl]amino-S­
pyridinecarboxylate 

15 NMR {CDCl3, 6) : 3.92 (3H, s), 5.12 (lH, s), ·s.36 

(2H, s), 6.90-7.01 (lH, m), 7.10-7.18 (2H, m), 
7.32-7.55 (SH, m),8.27-8.34 (2H, m), 8.46 ClH, 
d, J=6Hz), 8.87-8.88 (lH,·mJ 

20 14) Benzyl 4-{2-acetoxybenzoyl)amino-3-benzyloxybenzoate 
NMR (CDCl3, iS): 2.05 (3H, s), 5.20 (2H, s), 5.97 

(2E, s), 7.13 tlH, d, J=SHz), 7.32-7.47 (lOH, 
m), 7.50-7.57 ClH, m), 7.73 ClH, s), 7.80 (lH, 
d, J=8Hz), 7.96 (lH, d, J=8Hz), 8.68 (lH, d, 

25 J=7Hz), 9.13 {lH, s) 

15) Methyl 2-(~-acetoxybenzoyl)amino-5-
thiophenecarboxylate 
NM..?t (CDCl31 5) : 2.39 (3H, s), 3.88 (3H, s), 6.69 

30 (lH, d, J=SHz), 7.19-7.21 (lH, m), 7.35-1.30 
(lH, m), 7.52-7.59 (lH, m), 7.63~7.66 (lH, m), 
7.92-7.95 ClH, m), 9.18 (lH, s) 

Preparation 11 

35 The following compound was obtained by reacting the 
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compou..~d, which was prepared according to a similar manner 

to that of Example l, with hydroqen chloride. 

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

methylpiperazin-l-yl)carbonylpent-l-yloxy)phenyl]benzamide 

hydrochloride 

NMR (DMSO-d6, ~) : 1.35-1.49 (2H, m}, l·.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 

(3H, s), 3.28-3.60 (SH, m), 3.71-4.13 (SH, m), 

4.~3 (lH, m), 4.99 (2H, s), 6.63 (lH, d, J=8Hz), 

6.SO (2E, d, J=2Hz), 6.86 (2H, s), 6.98 (lH, d, 

J=8Hz), 7.26-7.44 (SH, m) 

Preparation 12 

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

4-[2-[(3-tert-Butoxycarbonylaminoprop-1-

20 . yl) oxy] benzoyl l amino-3-methoxybenzoic acid 

25 

30 

35 

NMR CDMSO-d6, 6) : 1.35 (9H, s), 2.04 {2H, quintet, 
J=7Hz), 3.13 (2H, q, J=7Hz), 3.98 (3H, s), 4.29 

{2H, t, J=7Hz), 6.95-1.00 (lH, m), 7.16 (lH, t, 
J=8Hz), 7.28 (lH, d, J=8Rz), 7.57-7.65 C3H, m), 
8.ll (lH, dd, J=l, 8Hz), 8.63 (lH, d, J=8Hz) 

ESI-MASS (m/z) 445 (M+H) 

Preparation 13 

The followinq compounds were obtained accordinq to a 

similar manner to that of Example 10. 

l) 4-Hydroxy-3-methoxy-N-methyl-N-[4-methyl-2-[5-{4-
methylpiperazin-l-yl)carbonylpent-1-yloxy]phenyl}­

benzamide 
NMa. (CDCl3 1 5) : 1.44-1.59 (2H, m), 1.62-1.92 (4H, 
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m), 2·.22-2.45 (12H, m), 3.31 (3H, s), 3.42-3.53 

(2H, m), 3.58-3.74 (SH, m), 3.77-4.02 C2H, m}, 
6.53-6.70 (3H, m), 6.80-6.96 (3H, m) 

5 2) Methyl 4-(N-methyl-2-hydroxybenzoyla.?D.ino}-3-

10 

methoxybenzoate 

NMR (C!>C13, 6) : 3.3'7 (3H, s), 3.69 (3H, s), 3.91 

(3H, s}, 6.38 (1H, t, J=SHz), 6.72 (lH, d, 

J=8Hz), 6.91 (ln, d, J=SHz), 7.15 (lH, t, 

J=8Hz), 7.21 (lH, d, J=9Hz}, 7.49 (lH, a, 

J=lHz), 7.62 (lH, dd, J=l, 9Hz) 

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

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

15 dimethylaminopiperidin-l-yl)carbonylpent-l-yloxyJ-4-

20 

methylphenyl}benzamide 

NMR (CDCl3 1 6) : 1.25-2.00 (lOH, m), 2.06-2.40 (6H, 

m), 2.52 (lH, m), 2.73 (6H, br s), 3.02 (lH, m), 
3.30 (3H, s), 3.67 (3H, s), 3.76-4.07 (3H, m), 
4.82 (lH, m), 6.56-6.72 (3H, m), 6.78-6.96 (3H, 

m) 

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

butoxycarbonylamino] methyl-3-methoxybenzoate 

25 NMR (CDCl3, 6) : l.38 (9H, s), 3.82 and 3.83 (total 

30 

35· 

3H, s), 3.90 and 3.91 (total 3H, s), 4.88 (2H, 

s), 6.80-6.87 {lH, m), 6.95 (lH, br), 7.03-7.12 

(2H, m), 7.25-7.3.0 {2H, m), 7.48-7.50 (lH, m), 
7.58-7.60 (lH, m) 

5) 2-(3-tert-Butoxycarbonylaminoprop-1-yi)oxyphenol 

NMR (CDC13, ~) 1.45 {9H, s), 1.95-2.07 (2H, m), 

3.25-3.45 (2H, m), 4.10 (2H, t, J=6Hz), 4.68 

(lH, br), 6.22 (lH, br), 6.78-6.97 (4H, m) 
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Preparation 14 

The following compounds were obtained according to a 
similar manner to that of Example 12. 

l) Methyl 4-[N-methyl-2-[(3-tert-butoxycarbonylamino­
prop-1-yl)oxy]benzoyl]amino-3-methoxybenzoate 
NMR (CDC13, 6) 1.-43 (9H, s), 1.95-2.05 (2H, m), 

3.30-3.40 (SH, m), 3.83 (3H, s), 3.85 {3H, S), 

3.96-4.04 (2H, m), 5.23-5.32 (lH, br), 6.65-6.73 

(2H, m), 7.00-7.16 (3H, m}, 7.38-7.45 (2H, m) 

ESI-MASS (m/z) : 473 (M+H) 

2) ·Methyl 4-[2-[(3-tert-butoxycarbonylaminoprop-l­

yl)oxy]benzoyl]amino-3-methoxybenzoate 
.NMR. (CDCl3, 6) 1.40 (9H, s), 2.13-2.21 (2H, m), 

3.33 (2H, q, J=7Hz), 3.92 (3H, s), 4.00 (3H, s), 
4.29 (2H, t, J=7Hz), 4.72-4.78 (lH, br), 7.03 
(lH, d, J=8Hz), 7.23 (lH, ~, J=BHz), 7.49 (lH, 
t, J=BHz), 7.60 (lH, s), 7.75 (lH, d, ·J=BHz), 

8.27 (lH, d, J=8Hz}, 8.77 {lH, d, J=BHz) 
£SI-MASS (m/z) : 459 (M+H) 

3) 4-Nitro-N-[2-C~-methoxycarbonylphenyl)methoxy-4-

methyl)phenyl-N-methylbenzamide 
~'MR (CDCl3, 6) : 2.27 (3H, s), 3.40 {3H, s), 3.94 

(3H, s), 4.95 (lH, d, J=l4Hz), S.09 (lH, d, 
J=l4Hz), 6.62 (lH, s), 6.69 (lH, d, J=7Hz), 6.97 
(lH~ d, J=7Hz), 7:31-1.49 (4H, m), 7.95 (2H, d, 

J=8Hz), 8.10 (2H, d, J=BHZ) 

Preparation 15 

The fo.llowinq compound was obtained according to a 

similar manner to that of Example 16. 

4-Amino-3-methoxy-N-methyl-N-{4-methyl~2-[5-(4-
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methylpiperazin-1-yl)carbonylpent-l-yloxy]phenyl]benzamide dihydrochloride 

NMR (DMSO-d6, 6) : 1.33-1.64 (4H, m), 1.64-1.81 (2H, m), 2.20 (3H, s), 2.2~-2.43 (2li, m), 2.73 (3H, s), 2.79-3.10 (4H, m), 3.14 (3H, s), 3.22-3.56 (4H, m), 3.62 (3H, s), 3.72-4.18 (3H, m.), 4.42 (lH, m), 6.62 (lH, d, J=8Hz), 6.74-6.92 (3H, m), 6.92-7.10 (2H, m). 

10 Preparation 16 

The f ollowinq compounds were obtained according to a similar manner to that of Example 43. 

1) Methyl 4-(2-hydroxybenzoyl)amino-3-methoxybenzoate 15 NMR (CDCl31 6) : 3.93 (3H, s), 4.03 (3H, s), 6.96 

20 

(lH, t, J=8Hz), 7-.04 {lH, d, J=BHz), 7 .47 (lH, t, J=8Hz), 7.54 (lH, dd, J=l, BHz), 7.62 (lH, s), 7.76 (lH, d, J=BHz), 8.51 (lH, d, J=8Hz), 8.85-8.89 (lH, br s) 
ES!-~.ASS (m/z) 302 (M+H) 

2) Benzyl 3-benzyloxy-4-(2-hydroxybenzoyl)aminobenzoate NMR (CDCl31 _6): 5.23 (2H, s), 5.38 (2H, s), 6.82 (lH, t, J=7Hz), 7.01 (lH, d, J=7Hz), 7.30-7.49 25 (12H, m), 7.70-7.73 (lH, m), 7.80-7.83 ClH, m), 7.52 (lH, d, J=7Hz), 8.95 (lH, s) 

30 

3) Methyl 2-·(2·-hydroxyben~e>yl) amino-5-
thiophenecarboxylate 
NMR (DMSO-d6, 6) : 3.79 (3H, s), 6.95-7.03 (3H, m), 7.42-7.48 ClH, m), 7.62-7.64· (lH; m), 7.88 (lH, d, J•7Hz) 

Preparation 17 
35 The following compou.~d was obtained according to a 
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similar manner to that of Example 30. 

3-Methoxy-4-nitro-N-m.ethyl-N-[4-m.ethyl-2-[4-(4-
methylpiperazin-l-yl)carbonyl]phenylmethoxy}­
phenylbenza.mide 

NMR. (CDCl31 6) : 2.29 (3H, s), 2.35 (3H, s), 2.38-
2.54 (4H, m}, 3.39 (3H, s), 3.43-3.53 (2H, m), 
3.66 (3H, s}, 3.71-3.88 (2H, m), 4.92 (lH, d, . . 
J=l4Hz), 5.07 (lH, d, J=14Hz), 6.65-6.72 (2H, 
m), 6.87 (lH, d, J=7Hz), 6.98 (lH, d, J=7Hz), 
7.03 (lH, s), 7.37 (2H, d, J=BHz), 7.45 (2H, d, 
J=8Hz), 1.56 (lH, d, J=7Hz) 

Preparation 18 

To a ~ixture of 2-(4-methoxycarbonylphenyl)methoxy-4-
methylaniline (420 mg) and 37% formaldehyde solution (69.7 
mq} in a mixture of methanol (10 ml) and acetic acid (0.l 

ml) was added sodium cyanoborohydride {146 mg) and the 
mixture was stirred at ambient temperature for 3 hours. 

20 The solution was diluted with ethyl acetate {30 ml) and 
washed successively with saturated aqueous sodium hydrogen 

25 

30 

35 

carbonate, water and brine. The orqanic solution was 
dried over magnesium sulfate and the solvent was 
evaporated in vacuo. The residue was purified by silica 
qel column {chloroform} to qive 2-(4-
methoxycarbonylphenyl)methoxy-4-methyl-N-methylaniline 
(356 mq}. 

. 
NMR (CDClJ, 6) : 2.22· "(JH, s), 2.80 (3H, s), 3.91 

(JH, s), 5.11 (2H, s), 6.53 (lH, d, J=7P.z), 6.63 
(lH, s), 6.12 (lH, d, J=7Hz), 1.49 (2H, d, 
J•BHz), 8.04 (2H, d, J=8Hz) 

Preparation 19 

A solution of 2-benzyloxy-N-tert­
butoxycarbonylaniline (l g) in N,N-dimethylformamide (40 
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ml) was treated with sodium hydride (147 mg, 60% w/w in 

mineral oil) at o•c .. The reaction mixture was stirred at 

o•c for 30 minutes and then at ambient temperature for 1 

hou~. Methyl 4-bromomethyl-3-methoxybenzoate (909 mg) was 

added, and the mixture w·as stirred at ambient temperature 

for 30 minutes. The reaction was quenched with water and 

the mixture diluted with ethyl acetate. The organic phase 

was washed with O.SN hydrochloric acid, saturated aqueous 

sodium hydrogen carbonate, and brine. The solution was 

10 concentrated in vacuo 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 q). 

NMR (CDCl3, 6) : 1.32 and 1.40 (total 9H, s), 3.65 

15 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 

(lH, m), 7.27-7.55 (8H, m) 

20 

Preparation 20 

The following compounds were obtained according to a 

similar manner ~o that of Preparation 19. 

l) 4-Nitro-3-met~oxy-N-[(E and Z)-2-(4-methoxycarbonyl­

phenyl)ethen-l-yl]phenyl-N-methylbenzamide · 

25 NMR (CDCl31 6} : 3.40 (3Hx2/3, s), 3.49 (3Hxl/3, s), 

3.54 (3Hxl/3, s), 3.60 (3Hx2/3, s), 3.86 

(3Hx2/3, s), 3.95 C3Hxl/3, s), 6.41-8.07 (7H, m) 

2) 3-Methoxy-4-nitro-N-[2-[3-(ethoxycarbonylmethyl)-

30 oxyprop-1-yl]oxy]phenyl-N-methylbenzamide 

35 

NMR (CDCl3, 6) : 1.27 (3H, t, J=7.Sifa), 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, q, 

J=7.5Hz}, 6.78-7.01 (4H, m), 7.04 (lH, s), 7.19 

(lH, t, J=7Hz), 7.60 (lH, d, J=7Hz) 
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3) 3-Methoxy-4-nitro-N-(2-benzyloxy-4-methylphenyl)-N­

methylbenzamide 

NMR (CDCl31 o) : 2.28 (3H, s), 3.39 (3H, s), 3.58 

(3H, s), 4.85 (lH, d, ~=l2Hz), 5.07 (lH, d, 

J=12Hz), 6.68 (2H, s), 6.83 (lH, d, J=9Hz), 6.96 

(lH, d, J=9Hz), 7.00 (lH, s), 7.30-7.44 (SH, m), 

1.52 (lE, d, J=9Hz} 

Preparation 21 

10 To an ice bath cooled solution of methyl 2-(3-

15 

hydroxyprop-l-yl)thiobenzoate. (3. 7 g) in N,N­

dimethylformamide (30 ml) was added sodium hydride {60% in 
oil, 119 mg) and the solution was stirred at the same 

temperature for 30 minutes. 4-Methoxybenzyl chloride 

(2.56 q) was added to the solution and the mixture was 

stirred at ambient temperature for 5 hours. The mixture 

was diluted with ethyl acetate (100 ml) and the solution 

was washed with water and brine. The orqanic phase was 

dried over magnesium sulfate and the solvent was 

20 evaporated in vacuo to give a crude oil. The crude 

product was purified by silica qel column chromatography 

(hexane:ethyl acetate = 10:1) to qive methyl 2-(3-(4-

methoxyphenyl)meth,oxyprop-l-yllthiobenzoate (2.13 q). 

NMR (CDCl31 6) l.94-2.07 (2H, ttJ, 3.03 (2H, t, 
25 J=7.5Hz), 3.58 (2H, t, J=7.5Hz), 3.80 (3H, s), 

3.90 (3H, s), 4.39 (2H, q, J=7.5Hz), 4.45 (2H, 

s), 6.87 (2H, d, J=BHz), 7.13 (lH, t, J=7Hz), 

7.21-7.46 (4H, m)~ 7.96 (lH, d, J=1Hz) 

30 

.35 

Prepa.ration 22 

The following compound was obtained according to a 

similar manner to that of Preparation 21. 

2-{3-(~thoxycarbonylmethyl)o~yprop-1-

yl]oxynitrobenzene 
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NMR (CDCl31 6) : 1.25 (3H, t, J=7.5Hz), 2.oa-2.20 

(2H, m), 3.73 (2H, t, J=7.5Hz), 4.06 (2H, s), 

4.13-4.32 (4H, m), 7.01 (lH, m}, 7.10 (lH, d, 

J=7Hz), 7.50 (lH, t, J~iHz), 7.82 (lH, d, J=7Hz) 

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) 

10 was added sodiu.~ hydride (60% in oil, 817 mg) and the 

solution 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 
15 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 an oil. The oil 

was solidified with diethyl ether to give 3-methoxy-4-
nitro-N- [2- (4-methoxycarbonyl)phenylmethoxy-4-

20 methyl]phenyl-N-methylbenzamide (6.65 g). 

25 

30 

NMR (CDCl31 5): 2.28 (3H, s), 3.40 (3H, s), 3.60 

(3H, s), 3.94 (3H, s), 4.91 (lH, d, J=l4Hz), 
5.09 Cl~, d, J=l4Hz), 6.64 (lH, s), 6.71 (lH, d, 

J=7Hz), 6.84 (lH, d, J=7Hz), 7.00-7.04 (2H, m), 

7.42 (2H, d, J=8Hz), 7.52 (lH, d, J=7Hz), 8.08 

(2H, d, J=8Hz) 

Preparation 24 

The foll~wing compound was obtained according to a 

similar manner to tha~ of Preparation 23. 

3-Methoxy-4-nitro-N-[2-[(E)-5-ethoxycarbonyl-4-
pente~-l-yl)oxy-4-methyl}phenyl-N-methylbenzamide 

~~ (CDCl3 1 5): 1.28. (3H, t, J=7.5Hz), 1.90-2.00 

35 (2H~ m), 2.00 (3H, s), 2.34-2.45 (2H, m), 3.35 
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(3H, s), 3.77 (3H, s), 3.84-3.97 (2H, m), 4.19 

(2H, q, J=7.5Hz), 5.88 {lH, d, J=l5Hz), 6.58-

E.64 (2li, m), 6.84-7.02 (3H, m), 7.07 (lH, s), 
7.60 (lE, d, J=7Hz) 

Preparation 25 

The following compound was obtained according to a 
similar manner to that of Exa..'Uple 45. 

10 2-(5-(4-Dimethylaminopiperidin-1-yl)carbonylpent-1-

15 

yloxyJ-4-methylaniline 

NMR (CDCl3, 5) : 1.10~2.oo (lOH, m), 2.14~2.69 (13R, 

m), 2.99 (lH, m), 3.44-4.07 (SH, m), 4.64 (lH, 

m), 6.45-6.70 (3H, m) 

Preparation 26 

The following compound was obtained according to a 

similar manner to that of Example 38. 

20 2-Hydroxy-N-tert-butoxycarbonylaniline 

NMR (CDCl31 5) : 1.55 (9H, s), 6.63 (lH, s), 6.82-

6.89 (lH, m), 6.97-6.99 (lH, m), 7.02-7.08 (2H, 

m), 8.13 (lH, br) 

25 Preparation 27 

The following compound was obtained according to a 
similar manner to that of Example 87. 

Methyl 2-nitro-S-thiophenecarboxylate 
30 NMR (CDC13, ~) : 3.95 {3H, s), 7.70 ClH, d, J=SHz), 

7.86-7.88 (lH, m) 
... 

Pr:eparation 28 

To a suspension of phosphonium bromide (1.9 g) in 
· 35 tetrahydrofuran (35 ml) at o•c was added l.OM lithium 

.I 
I ., 
I 

•• 

1 
·· 1·'.-

' .:;; 

··= 

I 

' i 
1 

' .... 



l 

r 

.... 

W096/4l7'5 PCT/JP96/01533 · 

5 

- 95 -

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 recooled to 
-78°C, and a solution of 2-[3-(phthalimido)prop-1-
yl]oxybenzaldehyde [1.16 g) in 10 ml of tetrahydrofuran 
(plus a 5 ml rinse) was added via cannula. The red 
reaction mixture was stirred at o•c to ambient 
·temperature. After 20 hours, the solution was quenched by 

10 O.SN hydrochloric acid at o•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-
(phthalimido)prop-1-yl]oxy]phenyl]vinyl-3-methoxybenzoic 

15 acid (2.4 q). 

NMR ·(DMSO-d6, 5) : 1.99-2.22 (2H, m), 3~72-3.94 (SH, 

m), 3.98-4.17 (2H, m), 6.38-7.88 (llH, m) 

Preparation 29 

20 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 o•c for 1 hour. Methyl 

25 iodide (0.14 ml) was added dropwise to the above solution 
and the mixture was stirred at o•c for 30 minutes. The 
reaction temperature was raised to a.'nbient temperature 
over 30 minuteiS and the reaction was quenched with lN 
hydrochloric acid, and then the resulting solution was 

30 extracted with ethyl acetate. Drying, filtering and 
removal of solvents afforded a crude product. The crude 
product was purified by column chromatography Celuent; 
hexane:ethyl acetate= 3:1) to give methyl 4-CN-methyl-2-
benzyloxybenzoylamino)-3-methoxybenzoate (650 mg). 

35 NMR (CDC13, 6) : 3.35 (3F., s), 3. 72. (3H, s), 3.87 
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(3H, s), 4.93-5.00 (2H, m); 6.65 (lH, d, J=8Hz), 

6.76 (lH, t, J=8Bz), 7.00-7.12 (2H, m), 7.18-

7.23 (lH, 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)-l,3-butanediol (l.O g) and 

triethylamine (1.12 g) in dichloromethane (30 ml) was 

added portionwise p-toluenesulfonyl chloride (2.12 g) at 

10 o•c, and then the mixture was stirred at ambient 

temperature for 3 hours and stand overnight. The 

resulting solution was diluted with dichloromethane {30 
ml) and the organic layer was washed successively with lN 

hydrochloric acid, saturated sodium bicarbonate aqueous 
15 

20 

solution and brine. Drying, filtering and removal of 

solvents afforded (S)-3-hydroxybutyl p-toluenesulfonate 
(2.26 g). 

NMR (CDCl3, 5) : l.20 (3H, d, J=8Hz), l.63-1.77 (lH, 

m), 1.78-1.93 (lH, m), 2.47 (3H, s), 3.89-4.00 

(lH, m), 4.08-4.16 (lH, m), 4.20-4.29 (lH, m}, 
7.37 (2H, d, J=9Hz), 7.80 (2H, d, J=9Hz) 

Preparation 31 

A mixture of ·(s)-3-hydroxybutyl p-toluenesulfonate 
25 (2.25 q) and phthalimide potassium salt (3.41 g) in N,N­

dimethylformamide (40 ml) was stirred at 6o•c for 3.5 

hours. The resulting mixture was diluted with water (50 
ml) and the aqueous layer was extracted with ethyl 
acetate. Drying, filterinq and removal of solvents 

30 

35 

afforded a crude product. The crude product was 
chromatoqraphed on silica qel (eluent; .hexane-ethyl 

acetate = 2:1) to give (S)-4-(phthalimido-l-yl)-2-butanol 
(910 mg). 

NMR (CDCl31 6) : 1.22 (3H, d, J•1Hz), l.64-1.88 (2H, 
m), 2.13 (lH, d, J=4Hz), 3.68-3.78 (lH! m), 
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3.82-3.89 (2H, m), 7.70-7.77 (2H, m), 7.83-7.89 · 

(2H, m) 

Prenaration 32 

To an ice-bath cooled solution of 4-methoxycarbonyl­

phenylmethyl-tri-phenylphosphonium bromide (9.75 q) in 
N,N-dimethylacetamide (50 ml) was added potassiUr.t tert­

butoxide (2.23 q). After being stirred in an ice-bath for 
30 ~inutes, 2-nitrobenzaldehyde (3.0 q) was added to the 

10 solution and the mixture was stirred 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 evaporated in vacuo to give an 

15 oil. The crude oil was subjected to silica gel column 

(10% ethyl acetate inn-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-l-yl]benzoate 
20 N!of.R (CDC1 3 , 6) : · 3. 92 (3E, s), 7 .10 (lH, d, J=l5Hz), 

7.41-7.50 (2H, m), 7.55-7.79 (4H, m}, 8.00 (lH, 

d, J=7Hz), 8.07 (2H, d, J=BHz} 

Methyl 4-(E and Z)-2-(2-nitrophenyl)ethen-1-
25 yl]benzoate 

NMR (CDC13, 6) : 3.83 (3Hx2/3 (Z), s), 3.91 (3Hxl/3 
(E), s), 6.79 (1Hx2/3, d, J=l2Hz), 6.98-9.14 

( 9H+ l/ 3H, m) 

30 Preparation 33 

To a solution of 3-(3-ethoxycarbonylprop-l-yl)oxy-4-

nitrotoluene (2.67 q) in dichlormethane (30 ml) was added 
diisobutylaluminum hydride (l.5 M solution in toluene, 1 

ml) at -78°C and the solution was stirred at the same 
35 temperature for 2 hours. The reaction was quenched with 
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addition of small amount of water and a mixture of 

chlorofor:a (30 ml) and lN hydrochloric acid (20 ml) was 

added. The orqanic phase was separated and washed with 

water and brine. The organic solution was dried over 

5 magnesium sulfate and the solvent was evaporated in vacuo 

to give an oil. A mixture of the crude aldehyde and 
carbethoxymethylene triphenylphosphorane (3.49 q) in 

tetrahydrofuran (20 ir.1) was stirred at ambient temperature 

overnight and the solvent was evaporated in vacuo. The. 

10 residue was subjected to silica gel colum.~ and the column 

15 

20 

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

[ (E)-5-ethoxycarbonyl-4-penten-1-yl]oxy-4-nitrotoluene 
(2.29 g). 

NMR (CDCl3, 6) : 1.21 (2H, t, J=1.5Hz), l.93-2.04 

(2H, m), 2.37 (3H, s), 2.40-2.50 (2H, m), 4.09 

(2H, t', J=7.5Hz), 4.lB (2H, q, J=7.5Hz), 5.89 
(lH, d, J=l5Hz), 6.80 (lH, d, J=1Hz), 6.82 (lH, 

s}, 7.00 (lH, dt, J=lS, 7.SHz), 7.78 ClH, d, 
J=7Hz) 

Preparation 34 

A 300 ml of hydrogenation bottle was flushed with 
nitroqen, and 10% palladium on carbon (1.5 q} was added 

into the bottle. ·A-solution of benzyl 2-(3-
25 phthalimidopropyloxy)benzoate (1.50 g} in methanol {SO ml) 

and 1,4-dioxane (50 ml) was added to the bottle, alonq 

with one drop of acetic acid. The mixture was shaken in a 

Parr apparatus.at 3 atm of hydroqen at 35°C for 8 hours. 
The catalyst was removed by fil.tration through a bed of 

30 

:35 

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 ml) was heated and 

the product was recrystallized on coolinq. The crystal 
was collected by filtration, washed with col~ methanol cs 

.t .. ;;:; 

;! 

I 
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ml) and ari-dried to qive 2-(3-phthalimidopropyloxy)­

benzoic acid (4.18 g). 

mp : l55-l57°C 

NMR (DMSO-d6, 6) : 1.98-2.14 (2H, m), 3.79 (2H, t, 
J=7Hz), 4.08 (2H, t, J=7Hz), 6.99 (lH, dd, J=B, 

8Hz), 7.08 (lH, d, J=8Hz), 7.47 ClH, m), 1.62 

(lH, d, J=BEz}, 7.71-7.92 (4H, m) 

Preparation 35 

10 A mixture of 4-amino-3-methoxy-N-[2-(4-

carboxyphenylmethyl)oxy-4-methylphenyl)-N-methylbenzamide 

(500 mg), ethanolair.ine (109 mq), triphenylphosphine (936 

mg) and carbon tetrachloride (0.57 ml) in a mixture of 

pyridine and ace~onitrile (1:1, 15 ml} was stirred at 

15 ambient temperature for 18 hours. The solvent was 

evaporated and the residue was purified on silica gel 

co~um...~ chromatoqraphy (Sio2 0-10% methanol in chloroform) 

to give 4-amino-3-methoxy-N-[2-[4-fN-(2-hydroxyethyl)­
carba.~oylJphenylmethyl]oxy-4-methylphenylJ-N-

20 methylbenzamide (392 mg) • 

N!'..R (CDCl3, 6) : 2.27 (3H, s), 3.33 (3H, s), 3.48 

(3H, S}, 3.60 (2H, q, J=SHz), 3.78-3.84 (2H, m}, 

4.97 (2H, br), 6.35 (lH, d, J=8Hz), 6.61 (lH, 

s), 6.68-6.79 (3H, m), 7.04 (lH, d, J=8Hz), 7.11 
25 {lH, br), 7.26 (2H, d, J=8Hz), 7.76 (2H, d, 

J=SHz) 

Preparatio,.. 36. 

To an ice-cooled 4-amino-3-methoxy-N-[2-[4-[N-(2-

30 hydroxyethyl)carbamoyl]phenylmethyl]oxy-4-methylpbenyl}-N-

methylbenzam.ide (387 mg) was added dropwise thionyl 

chloride (129 mg), and the mixture was stirred at ambient 
temperature for l hour. The resulting mixture was added 

aqueous sodiu.~ hydrogen carbonate solution (15 ml). The 

35 solution was extracted wit~ 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 qive 4-amino-3-methoxy-N-[2-[4-{2-oxazolin-2-

yl)phenylmethyl)oxy-4-methylphenyl]-N-methylbenzamide (315 

mg). 

NMR (CDCl3, ~) : 2.26 (3H, s), 3.35 (3H, s), 3.52 

(3H, s), 4.08 (2i!, t, J=lOHz), 4.25 (2H, t, 

J'=lOHz), 4.94 (lH, br), 5.07 (lH, br), 6.40 (lH, 
d, J=8Hz), 6.40-6.88 (4H, m), 7.00 (lH, d, 

J=8Hz), 7.36 (2H, d, J=BHz), 7.96 (2H, d, J=8Hz) 

Preparation 37 

To a solution of 3-bromopropylamine hydrobromide (5.0 

g) and diisopropylethylam.ine (5.90 g) in dichloromethane 
15 (80 ml) was added portionwise 9-fluorenylmethoxycarbonyl 

chloride·(S.91 q) and the mixture was stirred at ~ient 
temperature for 3 hours and stand overnight. The 
resulting mixture was diluted with dichloromethane (50 ml} 

and the organic layer was washed successively with lN 

20 hydrochloric acid and brine. Drying, filtering and 

25 

30 

35 

removal of solvents afforded a crude product. The crude 
product was triturated with diethyl ether-hexane (1:5) to 
give 3-(9-fluorenylmethoxycarbonylamino)propyl bromide 
(7.82 q). 

NMR (CDCl31 5) : 2.02-2.12 (2H, m), 3.30-3.45 (4H, 
m), 4.21 (lH, t, J=8Hz), 4.44 (2H, d, J=8Hz), 

4.82-4.90 (lH, br), 7.32 (2H, t, J=BHz), 7.40 

(2H,. t, J=8Hz), 7 .• 58 (2H, ci, J=8Hz), 7.78 (2H, 

d, J=SHz) 

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

Preparation 38 

To a solution of thiosalicylic acid {500 mq) in 

ethanol (15 ml) and 2N sodium hydroxide aqueous solution 
(3.2 ~l) was added 3-(9-fluorenylmethoxycarbonylam.ino)-

... . 
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propyl bromide at ambient temperature and the suspension 
was stirred for 2 hours. The resultinq clear solution was 
diluted with water (20 ml) and acidified with lN 
hydrochloric acid (6.5 ml) •. White crystals were coll_ected 
by filtration and the solid was washed with ethanol-water 
(1:3, 15 ml) and then with n-hexane - diethyl ether (2:1, 
15 ml) to qive 2-(3-(9-fluorenylmethoxycarbonylamino)­
propylthioJbenzoic acid (1.07 g}. 

NMR (DMSO-ds, 5) : 1.69-1.79 (2H, m), 2.90 (2H, t, 
J=SHz), 3.08-3.18 (2H, m), 4.21 (lH, t, J=6Hz), 

4.32 (2H, d, J=6Hz), 7.20 (lF., t, J=BHz), 7.28-
7.45 (6H, m), 7.50 (lH, t, J=8Hz), 7.68 (2H, d, 
J=8Hz}, 7.85-7.91 (3H, m) 

ESI-!6.Jl..SS (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 ~l) was 
added 2 drops of N,N-dimethylformamide and the mixture was 

20 stirred at ambient temperature for l hour. After removing 
a 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-ethoxycarbonylpent-l­
yloxy)phenylJbenzamide (l.97 q) and ~riethylamine (1.07 

25 ml) in dichloromethane (5 ml) and the resulting solution 
was stirred at ambient temperature for 3 hours. The 
reaction mixture was washed successively with lN 
hydrochlori= acid., water (20 ml} and brine (20 ml), and 
dried over magnesium sulfate. The solvent was evaporated 

30 

35 

to qive an oil and the crude product was purified by 
silica gel column (chloroform) to give 4~(2-
benzyloxybenzoyl}am.ino-N-methyl-N-(2-(5-
ethoxycarbonylpent-1-yloxy)phenyl]benzamide (2.89 g) as a 
colorless oil. 

NMR (CDCl3, a) : 1.23 (3H, t, J=7.5Hz), 1.41-1 •. 54 
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(2H, m), 1.63-1.75 (2H, m), 1.75-1.85 (2H, m), 

2.32 (2H, t, J=7.5Hz), 3.32 (3H, s}, 3.80-3.95 

(2H, 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 

(SH, m), 7.38-7.52 (6H; m), 8.27 (lH, d, J=7Hz) 

The f ollowinq compounds were obtained according to a 
similar manner to that of Example 1. 

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

methylpiperazin-l-yl)carbonylaminoprop-l-yloxy]­

phenyl]benzamide 
NMR (CDCl3, 6) : 2. 00 (2H, 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 t2H, s), 6.78-7.26 

(9H, m), 7.38-7.53 (7H, m), 8.27 (lH, d, J=7Hz) 

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

20 met.~yl-2-(5-(4-methylpiperazin-1-yl)carbonylpent-1-

25 

30 

35 

yloxy]phenyl]benzamide 
Nl'.R (CDCl3 1 o} : 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), 3.57-3.6'7 (2H, m), 3. 71 

(3H, s), 3.81-4.03 (2H, m), 6.56-6.69 (2H, m), 

6.82-6.99 (2H, m), 7.03 (lH, s), 7.57-i.66 (2H, 

m), 7.61-7.76 (lH, m}, 8.02-8.13 {2H, m), 8.21 

(lH, . d,. J•8Hz) 

3) 4-(2-Methoxybenzoyl}amino-N-methyl-N-(2-(5-

ethoxycarbonylpent-l-yloxy)-4-methylphenyl]benzamide 

NMR (CDCl31 o) : 1.25 (3H, t, J=7Hz), 1.43-1.59 (2H, 

m), l.63-1.90 (4H, m}, 2.26 (3H, s), 2.34 (2H, 

t, J•7Hz), 3.32 (3H, s), 3.79-3.99 (2H, m), 4.02 

(3H, s), 4.11 (2H, q, J='7Hz}, 6.53-6.66 (2H, m}, 

'· ... . . 

,Ill! 

i 
~ 

I 
~,~. .. 

' 

·. ,. 

-iii ·= 

·: 

.·• 

.;j 



, 

... 

W096/41795 PCTIJP96/0l533 

- 103 -

6.87 (lH, d, J=8Hz), 7.01 (lH, d, J=8Hz), 7.12 

{lH, dd, J=S, 8Hz), 7.29-7.40 (2H, m), 7.42-7.56 

(3H, m), 8.18-8.28 (lH, m), 9.81 (lH, br s) 

5 4) 4~(2-Benzyloxybenzoyl)amino-3-methoxy-N-methyl-N-[2-

10 

(5-ethoxycarbonylpent-1-yloxy}phenyl)benzamide 

NMR (CDC!3, ~) : 1.25 (3H, t, J=7Hz), 1.42-1.58 (2H, 
m), 1.62-1.90 (4H, m), 2.32 (2H, t, J=7Hz), 3.28 

(3H, s}, 3.33 (3H, s), 3.78-4.03 (2H, m), 4.12 

(2H, q, J=7Hz), 5.30 (2H, s), 6.72-7.22 (SH, m), 

7.28-7.55 (6H, m), 8.20-8.29 (lH, m), 8.38 (lH, 

d, J=8Hz) 

5) 4-(2-(Acetyloxy)benzoyl]amino-3-methoxy-N-methyl-N-

15 [2-[5-(4-dimethylaminopiperidin-1-yl)carbonylpent-l-

20 

6) 

25 

yloxy]-4-methylphenyl]benzamide 

NMR (CDCl31 6} : 1.32-2.01 (lOH, m), 2.21-2.46 (lSH, 

m), 1.57 (lH, m), 3.02 {lH, m}, 3.32 (3H, s), 

3.79 (3H, s), 3.83-4.03 (3H, m), 4.69 (lH, m), 

6.54-6.67 (2H, m), 6.80-8.33 (8H, m) 

4-[2-(Acetyloxy)benzoylJamino-3-methoxy-N-methyl-N­
[4-methyl-2-(5-ethoxycarbonylpent-l-yloxy)phenylJ­

benzamide 

NMR (CDCl31 6) : 1.26 (3H, t, J=7Hz), l.44-1.91 (6H, 

m), 2.21-2.41 (SH, m), 3.32 (3H, s), 3.80 (3H, 

s), 3.92~4.03 (2H, mJ, 6.54-6.67 (2H, m), 6.80-

6.95 (2H, m), 7.07. (lH, s), 7.15 (lH, d, J=8Hz), 

7.35 (lH, m), 7.51 (lH, m), 7.94 (lH, m), 8.28 

30 (lH, d, J•8Hz), 8.87 (lH, s) 

35 

7) 4-(2-Benzyloxybenzoyl)amino-2-chloro-N-methyl-N-[2-
(5-ethoxycarbonylpent-l-yloxy)phenyl]benzamide 

NMR (CDCl3, 6) : 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), ~.17 (2H, s), 
6.64-6.82 (3H, m), 6.96 (lH, d, J=8Hz), 7.02-
7.21 (SH, m), 7.41-7.62 (6H, m), 8.25 (lH, m) 

8) 4-t2-Acetoxybenzoyl)amino~3-methoxy-N-methyl-N-(2-

methylphenyl)benzamide 
NMR (CDCl3r ~) : 2.21 . (3H, s), 2.31 (3H, s), 3.38 

(3H, s), 3.73 (3!1, s), 6.87 (lH, d, J=S!iz), 1.;00. 

(lH, S), 7.03-7.24 {SH, m), 7.29-7.43 UH, m), 
7.51 (lH, dd, J=B, BHz), 7.92 (lH, d, J=8Hz), 

e.3o {lH, d., J=8Hz}, 8.87 (lH, br s) 

9) 4-(3-Benzyloxybenzoyl)amino-3-methoxy-N-methyl-N-[4-
methyl-2-(5-(4-dimethylaminopiperidin-l­
yl)carbonylpent-1-yloxy]phenyl]benzamide 

· NMR {CDC13, 6) : 1.32-1.42 (2H, m), 1.50-1.ss C2H, 
m), 1.67-1.90 (6H, m), 2.28 (3H, s), 2.29 (6H, 
s), 2.37 (2H, t, J=8Hz), 2.52-2.62 (lH, m), 
2.98-3.07 (lH, m), 3.34 (3H, s), 3.78 (3H, s), 

3.85-3.98 (3H, m), 4.59-4.67 (lH, m), 5.12 (2H, 
s), 6.58 (lH, d, J=SHz), 6.63 (lH, d, J=SHz), 
6.84 (lH, d, J=8Hz), 6.92 (lH, d,_ J=8Hz}, 7.0"2 

(lH, s), 7.12-7.17 (lH, m), 7.33-7.50 (SH, m), 
8.28 (lH, d, J=8Hz), 8.48 (lH, s} 

ES!-~.ASS (m/Z) 721 (M+H) 

10) 4-(2-Benzyloxybenzoyl)amino-N-[2-CS-ethoxycarbonyl­
pen t-1-yl .> oxy-,-methylJ phenyl-N-methylbenzamide 
~"MR (CDCl3, 6) : 1.25 (3H, t, J=7.5Hz), 1.43-1.56 

(2H, 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.SHz), 5.19 (2H, s), 6.51 
(2H, m), 6.81 (lH, d, J=7Hz), 6.98 (2H, d, 
J=BHz}, 7.07-7.19 (4H, m), 7.39-7.53 {6H, m), 
8.27 (lH, d, J=7Hz) 

.. 
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4-{2-Iodobenzoyl)amino-N-[2-(4-methoxyphenyl)­

methoxyJphenyl-N-methylbenzamide 

NMR (CDC13, 6) : 3.35 (3H, s), 3.82 (3H, s), 4.90-

5.05 (2H, m), 6.83 (lH, t, J=7Hz), 6.89-6.96 
(3H, m), 7.04 {lH, d, "J=7Hz), 7.10-7.19 (2H, m), 

7.22-7.32 (4H, m), 7.37-7.48 (3H, m), 7.53 (lH, 
s), 7.88 (lH, d, J=7Hz) 

12) 3-Methoxy-4-(2-(4-methoxyphenylmethyl}oxybenzoylJ-
10 a..~ino-N-methyl-N-[4-methyl-2-£4-(4-methylpiperazin-1-

15 

yl)carbonyl]phenylmethoxy]phenylbenza.~ide 

NMR (CDCl31 5) 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 (lH, d, J=l4Hz), 5.06 (lH, d, J=l4Hz), 5.21 
(2H, s), 6.61-6.70 (2H, m), 6.80-7.18 (7H, m), 
7.30-7.45 (7H, m), 8.22 (lH, d, J=7Hz), 8.31 
( lH, d, J=7Hz) 

20 13) 4-[2-(E)-(2-Ethoxycarbonylethen-l-yl)benzoyl]a:mino-3-
methoxy-N-methyl-N-[4-methyl-"2-[5-(4-!!1.ethylpiperazin­
l-yl)carbonylpent-1-ylJoxy]phenylbenzamide 

25 

30 

NMR (CDCl3 1 6) : l.30 (3H, 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=lSHz), 6.58-6.67 (2H, m), 6.86 

{lH, d, J=7Hz), 6.92 (lH, d, J=7Hz), 7.02 ClH, 
s), 7.40-7.52 C2H, m), 7.58 {lH, d; J=7Hz), 7.68 
( lH, d, J=7Hz)' 8. 02-8 .15 (2H, m)., 8. 27 (lH, d, 
J=7HZ) 

14) 4-(2-Dimethylamino-4-methyl)phenoxymethyl-N-[2-(5-
35 ethoxycarbonylpent-l-yl)oxy-4-methyl]phenylbenzamide 
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NMR (CDCl3, 6) : 1.20 (3H, t, J=7.5Hz), l.45-1.58 

(2H, m), 1.66-1.71 (2H, m), 1.80-1.95 (2H, m), 

2.25 (3H, s), 2.29-2.34 (2H, m), 2.31 (3H, s), 

2.80 (6H, s), 4.00-4.16 (4H, m), 5.20 (2R, s}, 

6.68-6.89 (SH, m), 1.58 (2H, d, J=8Hz), 1.89 

(2H, d, J=BHz), 8.37 (lH, d, J=7Hz}, a.so (lH, 

s) 

15) 4-(2-Benzyioxy)benzoylamino-3-methoxy-N-[(E and Z)-2-

(4-methoxycarbonylphenyl)ethen-l-yl)phenyl-N­

methylbenzamide 

NMR (CDCl31 6) : 3.06 (3Hx2/3, s), 3.10 (3Hxl/3, s), 

3.40 (3Hx2/3, s), 3.43 (3Hxl/3, s), 3.46 

(3Hx2/3, s), 3.91 (3Hxl/3, s), 5.20 (2Hx2/3, s), 

5.27 (2Hxl/3, s), 6.38-8.37 (22H; m) 

16) 3-Methoxy-4-12-[3-(4-methoxyphenyl)methoxyprop-l­

yl]thiobenzoyl]CUt'~no-N-methyl-N-[4-methyl-2-[5-(4-

methylpiperazin-1-yl)carbonylpent-1-yl]oxy]­

phenylbenzamide 

NMR (CDCl3, 6) : l.44-1.58 (2H, m), 1.61-1.73 (2H, 

It'.), l.68-1.92 (4H, m), 2.25 (3H, s), 2.27 (3H, 

s), 2.30-2.41 (6M, 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 (3H, s), 3.78 (3H, s), 3.82-3.90 (2H, 

ml, 4.38 (2H, s}, 6.53-6.65 (2H, m), 6.79-6.93 

(3H, m), 7.02 (lH, s), 7.17-7.29 (4H, m), 7.33-

7.45. (2H, m), 7.65.(lH, d, J=7Hz), 8.29 (lH, d, 

J=7Hz), 8.80 (lH, s) 

17) 4-(2,4-Dimethoxybenzoyl)amino-3-methoxy-N-methyl-N­

[4-methyl-2-[5-(4-methylpiperazin-l-yl)carbonylpent-

1-yl]oxy]phenylbenza.~ide 

NMR (CDC13, 6) : l.43-1.57 (2H, m), l.64-1.72 (2H, 

m}, 1.7~-1.91 (2H, m), 2.24 (3H, s), ~.27 (3H, 

., 
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s), 2.30-2.40 (6H, m), 3.31 (3H, s), 3.42-3.50 

(2H, m), 3.59-3~65 (2H, m}, 3.77 (3H, s), 3.80 

CJH, s), 3.80-4.02 (2H, m), 3.96 (3H, sJ, 6.52-

6.63 (2H, m), 6.81-7.04 (5H, m), 7.79 (lH, m), 
8.38 {lH, d, J=1Hz) 

18) 4-[2-(Acetoxy)benzoyl]amino-3-methoxy-N-methyl-N-[4-

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

yloxyJphenylJbenzamide 

10 NMR (CDCl31 6) : 1.47-1.61 {2H, m), 1.64-1.93 (4H, 

m), 2.22-2.46 (!SH, 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 (2P., m), 6.54-6.68 (2H, m), 6.80-6.95 (2H, 

m), 7.04 Cl?., s), 7.14 (lH, d, J•8Hz), 7.35 (lH, 

15 m}, 7.51 (lH, m), 7.92 (lH, m), 8.29 (lH, br d, 

J=8Hz}, 8.86 (lH, s) 

19) 4-(2-Benzyloxy-4-methylbenzoyl)amino-3-methoxy-N­
methyl-N-[2-[5-(4-methylpiperazin-1-yl)carbonylpent-

20 1-yl)oxy-4-methylphenyl]benzamide 

25 

NMR. (CDCl31 6) : 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 (lH, dd, J=2, 7Hz), 
7.27-7.40 (SH, m), 7.98 (lH, d, J=8Hz), 8.38 

C lH, . ci., J=8Hz) 

30 20) 4-(2-Benzyloxy-4-methylbenzoyl)amino-3-methoxy-N­

methyl-N-(2-(5-(4-methylpiperazin-l-yl)carbonylpent­

l-yl]oxy-4-methylphenyl)benzm:lide 
NMR (CDC13, 5) 1.47-1.86 (6H, m), 2.28 (3H, s), 

2.30 (3H, s), 2.36 (3H, s), 2.32-2.48 (6H, m), 

35 3.30 (3H, s), 3.45-3.51 (2H, m), 3.60-3.66 c2a, 
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~), 3.63 (3H, s), 3.79-4.00 (2H, m), S.24 (2H, 

d, J=9Hz), 6.56-6.68 (2H, m), 6.80-6.93 C~H, m), 

7.31-7.58 (SH, m), 8.11 llH, d, J=BHz), 8.36 
( lH, d, J=8Hz} 

21) 4-(2-Benzyloxy-5-methylbenzoyl)amino-3-methoxy-N­
methyl-N-[2-[5-(4-methylpiperazin-l-yl~carbonylpent­

l-ylJoxy-4-methylphenylJbenzamide 
NMR {CDCl31 6) 1.47-l.99 (SH, m), 2.28 (3H, s), 

2.31 (3H, s}, 2.31-2.45 (6H, m), 3.25 (3H, sJ, 
3.29 C2H, 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-

.·.I 
.·:S 

I 
·1 
!!! 

ii 
'!II 
:.;,:: 

\ 

· .. ) 

·' 

' 

7.47 (7H, m), 8.02 (lH, s), 8.36 (lH, d, J=8Hz} ·= 

15 

20 

25 

30 

35 

22) · 4- (·2-Benzyloxy-4-chlorobenzoyl) amino-3-methoxy-N­
methyl-N-[2~ [5- (4-methylpiperazin-l-ylcarbonyl)pent-
1-yl)oxy-4-methylphenylJbenzamide 
NMR (CDCl3, 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 (2H, t, J=SHz}, 3.60 (3H, s), 3.61 (2H, 

t, Ja5Hz), 3.85-4.00 (2H, m), 5.15 (2H, s), 
6.54-6.67 (2H, ~), 6.83-7.16 (4H, m), 7.34-7.49 

(7H, mJ, 8.01 (lH, d, J=8Hz), 8.19 (lH, d, 

J=8Hz) 

23) 4-(2-Benzyloxy-4-methoxybenzoyl)amino-3-methoxy-N­
methyl-N-[2-[5-(4-methylpiperazin-l-ylcarbonyl)pent-

l-yl)oxy-4-methylphenyl)benzamide 

NMR (CDCl31 5) . 1.44-l.59 (2H, m), l. 63-1.84 (4H, . 
n\) I 2.28 (3H, s), 2.30 (3H, $) I .• 2 • 2 5-2 • 4 Q (6H, 

m), 3.28 (3H, s), 3.30 (3H, S) I 3.48 (2H, t, 

J=4Hz), 3.62 (2H, t, J=4Hz), 3.89-4.0l l2H, m), 

S.26 (2H, s), 6.52-6.67 (4H, m), 6.81-6.92 (4H, 

~), 7.35-7.48 (SR, m), 8.21 {lH, ~, J=9Hz), 8.30 

··== 
·!~ 
:.::;; 

' 

' 

,,_ 
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(lH, d, J=8Hz) 

24) 4-(2-Acetoxybenzoyl)amino-3-methoxy-N-(2-benzyloxy-4-

methylphenyl)-N-methylbenzamide 

5 NMR (CDCl3, ~) : 2.29 (3H,.s), 3.39 (3H, s), 3.60 

(3H, s), 4.88 (lH, d, J=12Hz), 5.02 (lH, d, 

J=12Hz), 6.68-6.73 (2H, m), 6.82 (lH, d, J=8Hz), 

7.02 (lH, s}, 7.11-7.20 (2H, m}, 7.31-7.42_ (SH, 

:mf, 7.46-7.53 (lH, m), 7.93 (lH, d, J=BHz), 8.27 

10 (lH, d, J=BHz), 8.86 (lH, br) 

15 

25) 4-(2-Acetoxybenzoyl)amino-3-methoxy-N-(2-[4-(2-

oxazolin-2-yl)phenylmethylJoxy-4-methylphenylJ-N­

methylbenzamide 

NMR (CDCl3, 6) : 2.27 (3H, s), 2.31 (3H, s), 3.39 

·(3H, s), 3.63 (3H, s), 4.07 (2H, t, J=lOHz), 

4.42 (2H, t, J=lOHz), 4.91 (lH, d, J=l2Hz), 5.11 

(lH, d, J=l2Hz), 6.61 (lH, br), E.77 (lH, d, 

J=8Hz), 6.82-7.15 (SH, m), 7.24-7.50 (4H, m), 

20 7.90 C2H, d, J=8Hz), 8.20 (lH, d, J=8Hz) 

25 

30 

35 

26) 4-[2-[3-(9-Fluorenylmethyl)oxycarbonylaminoprop-1-

yl]thiobenzoyl]amino-3-methoxy-N-methyl-N-[2-[5-(4-

dimethylaminopiperidin-1-yl)carbonylpent-1-yl)oxy-4-

methylphenyl]benzamide 

NMR (CDCl3, 6) : l.32-1.92 (12H, m), 2.29 (9H, s), 

2.39 (2H, t, J=SHz), 2.60 (lH, t, J=lOHz), 2.90-

3.12 .(3H, m), 3.29 .(2H, q, J=SHz), 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 (lH, d, J=8Hz), 

6.92 (lH, d, J=Bnz), 7.02 (lH, s), 7.25-7.46 

(6H, m), 1.59 (2H, d, J=7Hz), 7.63 (lH, d, 

J=BHz), 7.77 (2H, d, J=8Hz), 8.30 (lH, d, 

J=SHz), 8.70 (lH, s) 
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27) 4-[2-(Acetyloxy)benzoyl}amino-3-methyl-N-methyl-N-[2-

(5-(4-methylpiperazin-l-yl)carbonylpent-l-yloxy]-4-

methylphenyl]benzamide 

NMR (CDCl31 5) : 1.53 (2H, br), 1.63-1.89 (4H, m), 

5 2 .22 (3H, s), 2.30 (3ll, s), 2 .36 (3H, s), 2.22-

10 

2. 50 (lOH, 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 (lH, d, J=7Hz), 7.85 (lH, br) 

28) 4- [ (2-Benzyloxy) benzoyl }amino-3- [ (2-benzyloxy)­

benzoyl] oxy-N-methyl-N- [2- [5- ( 4-methylpiperazin-1-

yl)carbonylpent-1-yloxy]-4-methylphenyl]benzamide 

NMR (CDCl3, 5) : 1.44-1.53 (2H, m), 1.60-1.87 (4H, 

15 m), 2.28 (3H, s), 2.29 (3H, s), 2.32-2.38 (7H, 

20 

25 

30 

35 

· Ik), 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 (l8H, m), 7.83-7.88 (lH, 

m), 8.12-8.15 (lH, m), 8.37-8.42 (lH, m) 

29) 4-[4-(Benzyloxy)benzoyl]am.ino-3-methoxy-N-methyl-N­

[2-[5-(4-dimethylaminopiperidin-l-yl}carbonylpent-l­
yloxy]-4-methylphenyl]benzamide 

NMR (COCl3, 5) : 1.30-1.45 (lH, m), 1.47-1.58 (2H, 

m), l.60-1.75 (4H, m), 1.78-1.91 (2H, m), 2.27 

(9H, s), 2.30-2.40 (3H, m), 2.50-2.63 (lH, m), 

2.95-3.07 (lH, m), 3.30 (3H, s), 3.77 (3H, s), 

3.82~3.98 (4H, m)~ 4.56-4.67 (lH, m), 5.11 (2H, 

s), 6.56-6.62 (2H, m), 6.80-6.93 (2H, m), 7.00-

1.05 (3H, m), 1.34-7.45 (4H, m), 7.18-1.82 (2H, 

m.), 8.22-8.30 (lH, m), 8.46 (lH,, .s) 

30) 4-[4-(Benzyloxy)benzoyl]amino-3-methoxy-N-methyl-N­
[2-(5-(4-methylpiperazin-l-yl)carbonylpent-l-yloxy}-

4-methylpbenyl]benzamide 

·I 
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NMR (CDCl3, 6) : 1.48-1.59 (2H, m), 1.69-1.90 (4H, 

m), 2.28 (3H, s), 2.30 (3H, s), 2.35-2.42 (6H, 

m), 3.31 (3H, s), 3.48-3.50 C2H, 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 (SH, m), 7.78-7.82 

(2H, r..), 8.27 (lH, d, J=?Ez), 8.4.3 (1H, s~ 

· 31) 4-[2-CBenzyloxy)benzoyl]amino-2-nitro-N-methyl-N-[2-

10 [5-(4-dimethylaminopiperidin~l-yl)carbonylpent-l-

15 

20 

25 

30 

yloxy]-4-methylphenylJbenzamide 

NMR (CDC13, 5) : 1.30-1.44 C2H, m), 1.50-1.94 (BH, 

~), 2.20 (3H, s), 2.27 (6H, s), 2.30-2.43 (3H, 

m), 2.52-2.63 (lH, m), 2.97-3.10 ClH, m}, 3.32 

{3H, s), 3.85-3.97 (4H, m), 4.57-4.68 (lH, m), 
·S.20 (2H, s), 6.41-6.48 (2H, m), 6.52 (lH, s), 

6.90-6.93 (lH, m), 7.11-7.20 (3H, m), 7.32 (lH, 

s), 7.48-7.59 (6H, m), 7.69-7.73 (lH, m), 8.29 

(lH, d, J=7Hz) 

32) 2-[2-(Benzyloxy)benzoylJamino-N-methyl-N-[2-(5-(4-

dimethylaminopiperidin-1-yl)carbonylpent-l-yloxyJ-4-

methylphenyl)-5-pyridinecarboxamide 
NMR (CDCl31 6") I l.30-1.44 (2H, m), 1.44-1.60 (2H, 

m), 1.60-1.95 (6H, m), 2.20 and 2.28 (total 9H, 

s), 2.29-2.41 (3H, m), 2.47-2.64 (lH, m), 2.93-

3.09 (lH, m), 3.32 (3H, s), 3.79-3.98 (4R, mJ, 

4.57~4.~9 (lH, m),.4.97-5.17 (lH, m), 5.32 (lH, 

s), 6.39-6.50 (lH, m), 6.60-6.78 (2H, m), 6.85-

6.90 (lH, 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 q) and 

35 oxalyl chloride (1.18 ml) in dichloromethane (30 ml) was 
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added l drop of N,N-dimethylformamide and the mixture was 

stirred at ambient temperature for 1 hour. After removinq 

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-

rcethylpiperazin-l-ylcarbonyl)pent-1-yloxy]phenyl]benzam.ide . 
(3.28 g) and pyridine (l.l ml} in dichlorome~hane (50 ml) 

and the mixture was stirred at ambient temperature for 2.5 
hours. The n'.ixture was washed with saturated sodium 

hydrogen carbonate solution and brine, and dried over 

sodium sulfate. The solvent was removed by evaporation 
and purified by silica qel column chromatoqraphy (Si02; 
85 q, 2% methanol in dichloromethane) to give 4-(2-

benzyloxybenzoyl)amino-3-methoxy-N-methyl-N-[2-[5-{4-
15 methylpiperazin-l-ylcarbonyl)pent-l-yloxy)-4-

20 

25 

methylphenyl}benzam.ide (4.5 g}. 
NMR (CDCl3 1 5) : 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 (3H, s), 3.43-3.53 (2H, 

~), 3.51-3.67 {2H, m), 3.78-4.03 (2H, m), 5.30 

Example d 

(2H, s), 6.52-6.66 (2H, m), 6.78-6.96 (3H, m), 

7.04 (lH, d, J=9Hz), 7.10 (lH, dd, J•9, 9Hz), 
7.30-7.49 (6H, m), B.20-B.28 (lH, m), 8.37 (lH, 

d, J=9Hz> 

A solution of 4-(2-benzyloxybenzoyl)amino-N-methyl-N­

[2-(5-ethoxycarbonylpent-l-¥loxy)phenyl}benzamide (2.80 9} 

in a mixture of ethanol (50 ml) and lN sodium hydroxide 

30 solution (10 ml) was stirred at ambient temperature for 4 
hours. After removing ethanol by evaporation, the aqueous 

solution was adjusted to pH 2 with lN hydrochloric acid 
and the mixture was extracted with chloroform. (30 x 2). 
The organic phase was washed with water (40 ml) and brine 

35 (30 Iri.l), and dried .over maqnesium sulfate. .The solvent 

I . ·= 
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was evaporated to give 4-(2-benzyloxybenzoyl)­

am.ino-N-methyl-N-[2-(5-carboxylpent-1-yloxy)phenyl]­
benzamide (1.76 q) as a colorless oil. 

NMR (CDCl3, 6) : 1.45-1.57 (2H, m), 1.66-1.83 (4H, 

m), 2.37 (2H, t, J=7.5Hz), 3.32 {3H, s), 3.78-

3.96 (2H, br), 5.17 (2F., s), 6.75-6.82 (2H, m}, 

6.93-7.02 (3H, m), 7.10-7.22 (SB, m), 7.36-7.51 

(6H, m), 8.28 (lH, d, J=7Hz) 

10 Example 5 

The following compounds were obtained according to a 

similar manner to that of Example 4. 

l) 4-[2-(Carboxymethoxy)benzoyl]amino-N-methyl-N-[2-[5-

15 (4-methylpiperazin-1-yl)carbonylpent-l-yloxy]phenylJ-

20 

·benzamide 

NMR (CDC13, 6) : 1. 63 (2H, m), 1. 73 (2H, m), 1. 85 

(2H, m), 2.28 (3H, s), 2.35-2.41 (6H, m), 3.36 

(3H, s), 3.47 (2H, m), 3.61 (2H, m), 3.91 (2H, 

m), 4.76 (2H, s), 6.72-6.82 (2H, m), 6.86-7.01 

(2H, m), 7.07-7.18 (2H, m), 7.35 (2H, d, 

J=8.5Hz), 7.47 (lH, t, J=7Hz), 7.72 (2H, d, 
J=8.5Hz), 8.25 (lH, d, J=7Hz} 

25 2) 4-(2-Aminobenzoyl)amino-N-methyl-N-[2-(5-carboxypent-

30 

l-yloxy)-4-methylphenyl]benzamide 
NMR (CDCl3, 6) : 1.45-1.59 (2H, m), 1.64-1.85 (4H, 

m), · 2 .27 (3H, s); · 2. 38 (2H, t, J=7Hz), 3. 32 (3H, 

s), 3.73-4.00 (2H, :m), 6.56-6.76 (4H, m), 6.93 

(lH, d, J=9Hz), 7.18-7.48 (6H, m), 7.86 (lH, br 

S) 

3) 4-(2-Methoxybenzoyl)amino-N-methyl-N-[2-(5-
carboxypent-l-yloxy)-4-methylphenylJbenzamide 

35 NMR (CDCl31 6) : 1.46-1.62 (2H, m), l.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 

(2H, m), 6.91 (lH, br d, J•9Hz), 6.99 (lH, d, 

J=9Hz), 7.10 (lH, dd, J=9, 9Hz), 7.35 (2H, br d, 

S J=9Hz), 7.41-7.57 (3H, n), 8.17-8.27 (lH, m), 

9.84 ClH, br s) . 

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

(5-carboxypent-l-yloxy)phenyl]benzamide 

10 NMR (CDCl31 5) : 1.43-1.60 (2H, Jn), 1.62-1.88 (4H, 

re}, 2.38 (2H, t, J=7Hz), 3.28 (3H, s), 3.34 (3H, 

s>, J.76-4.02 C2H, m), 5.28 C2H, s), 6.74-6.85 

(2H, ml, 6.86-6.97 (2H, m), 6.97-7.20 (4H, m), 

7.28-7.50 (6H, m), 8.16-8.27 (lH, m), 8.36 (lH, 

15 d, J=BHZ) 

20 

5). 4- [2- [ (3-tert.-Butoxycarbonylaminoprop-l-

yl) oxy)benzoyl] amino-3-methoxy-N-methyl-N-[2- (5-
carboxypent-l-yloxy)-4-methylphenylJbenzamide 

NMR (CDCl31 6) : l.31-1.96 (17H, m), 2.00-2.48 (6H, 

m), 3.14-3.39 (SH, m), 3.62-4.07 (SH, m), 4.10-

.·I 
J 
I 

•· 

= 'Iii 

4.30 (2H, m), 4.86 (lH, m}, 6.52-6.72 (2H, m), i 

25 

30 

35 

6.81-7.16 (SH, m), 7.37-7.53 (2H, m), 8.11-8.51 

(2H, m) .·1 

6) 4-(2-Benzyloxybenzoyl)amino-2-chloro-N-methyl-N-[2-
(5-carboxypent-l-yloxy)phenyl}benzamide 

NMR (CDCl31 6) : 1.SO~l.67 (2H, m), 1.68-1.98 (4H, 

m), 2.42 (2H, t, J=7Hz), 3.34 (3H, s), 3.99 (2H, 

t, J=7Hz), 5.16 (2H, s), 6.65-6.80 (3H, m), 6.98 

(lH, d, J=8Hz), 1.02-7.22 (SH, .m)-, 7.40-7.61 

(6H, m), 8.24 (lH, m) 

7) 4-[2-[(3-tert-Butoxycarbonylaminoprop-l-yl)oxy}­

benzoyl]amino-3-methoxy-N-methyl-N-(4-(5-carboxypent-

·= 

.• 
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1-yloxy)phenylJbenzamide 

NMR (CDC13, 6) : 1.40 (9H, s), 1.45-1.80 (SH, m), 

2.18-2.27 C2H, 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 (lH, 

br), 6.73-6.80 {3H, m), 6.93-7.12 (6H, m), 7.46 

{lH, t, J=8Hz), 8.17-8.27 (lH, m) 

ESI-MASS (m/z) : 686 (M+Na) 

10 8) 4-{2-(3-Aminoprop-l-yl)oxybenzoyl]amino-N-[2-{5-

15 

carboxypent-l-yl)oxy-4-methyl]phenyl-N­

methylbenzamide 

NMR (DMSO-d6, 6) : 1.31-l.80 (6H, m), 1.95-2.07 (4H, 

m), 2.22 (3H, s), 2.86 (2H, t, J=7.5Hz), 3.16 

{3H, s), 3.70 (lH, m), 3.93 (lH, m), 4.16 (2H, 

t, J=7.5Hz), 6.65 (lH, d, J=7Hz), 6.78 (lH, s), 

7.00-7.10 (2H, m), 7.20 (lH, d, J=7Hz), 7.23 

(2H, d, J=8Hz), 7.43-7.62 (4H, m) 

20 9) 4-[2-[3-(~ert-Butoxycarbonyl)aminoprop-1-

25 

30 

35 

yl]oxybenzoyl]amino-N-[2-(5-carboxypent-1-yl)oxy-4-

methyl l phenyl-N-meth_ylbenzamide 
NMR (CDC13, ~) : 1.36-1.50 (2H, m), l.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 {2H, m), 3.31 C3H, s), 3.77-4.00 C2H, m), 

4.16-4.29 (2H, m), 4.88 (lH, br), 6.53-6.67 (2H, 

m), 6.99 (2H, d, J=8Hz), 7.08 (lH, m), 7.30-7.53 

(3H, m), 8.11 (lH, m) 

10) 4-[(2-Benzyloxy)benzoyl]amino-N-£2-(3-carboxyprop-1-

yl)oxy]phenyl-N-methylbenzamide 

NMR (DMSO-d6, ~) : 1.90-2.01 (2H, m), 2.42 (2H, t, 

J=7.5Hz), 3.20 (3H, s), 3.85-4.02 C2H, m), 5.20 

{2H, s}, 6.85 (lH, t, J=7Hz), 6.98 .(lH,· d, 
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J=7Hz), 7.09 (lH, t, J=7Hz), 7.15-7.37 (6H, m), 

7.49 (2H, d, J=8Hz), 7.62 (lH, d, J=7Hz) 

4-(2-Iodobenzoyl)amino-N-[2-(5-carboxypent-1-
yl)oxy]phenyl-N-methylbenzamide 

NMR (CDCl3, ~) : 1.45-1.58 (2H, m.), 2.65-2.75 (2H, 

m), 2.75-2.84 (2H, m}, 2.35 (2H, t, J=7.5Hz), 

3.32 (3H, s), 3.82-3.98 (2H, m), 6.77-6.86 (2H, 

m), 7.04 (lH, d, J=7Hz), 1.09-7.21 (2H, m), 

7.28-7.48 (SH, m), 7.82-7.90 (2H, n} 

,\ 
·-

·1 
' 

12) 4- (2-Dimethylamino-4-methyl)phenoxymethyl-N-[2-(5- ·· 

car~oxypent-1-yl)oxyJphenyl-N-methylbenzamide 

NMR (CDCl3, 5) : 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 

(3P., s), 3.11-3.25 (2H, m), 3.88-4.00 (2H, m), 
5.02 (2H, s), 6.56-6.67 (3H, m), 6.71 (lH, d, 

J=7Hz), 6.90-6.99 (2H, m), 7.24 (2H, d, J=BHz), 

7.38 (2H, d, J=8Hz) 

13) 3-Methoxy-4-[2-[l-(~ert-butoxycarbonyl)piperidin-4-

ylJoxybenzoyl]amino-N-[2-(S-carboxypent-l-yl)oxy-4-
~ethyl}phenyl-N-methylbenzamide 

NMR {CDC13, 5) : 1.40-l.57 (2H, m), l.45 (9S, s), 
l.60-1.94 (6H, m), 2.01-2.22 (2H, a), 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 (lH, m), 6.60-6.65 

(2H, m), 6.87-7.12 (SH, m), 7.44 (lH, t, J=7Hz), 

8.20 (lH, d, J=1Hz), 8 .40 (lH, .d, J=7Hz) 

14) 3-Methoxy-4-(2-[3-(tert-butoxycarbonyl)am.ino-1-

methylprop-1-yl)oxybenzoyl]amino-N-[2-(5-carboxypent­

l-yl)oxy-4-methyl)phenyl-N-methylbenzamide 

j 

.. 
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NMR (CDCl3 1 · 6) 1.40 (9H, s), 1.42 (3H, d, 

J=7.5Hz), l.43-1.96 (8H, m), 2.25 (3H, s), 2.33-

2.42 (2H, 211) I 3.11-3.33 (2H,_ m), 3.33 (3H, s), 

3.65-3.97 (SH, m), 4.70 (lH, m), 6.53-6.70 (2H, 

m), 6.79-7.13 (4H, m) ~ 7.44 (lH, t, J=7Hz), 8.23 

(lH, m), 8.39 (lH, m) 

15) 4-(2-[3"'.' (tert-Butoxycarbonylamino)prop-1-

yl)oxybenzoyl] amino-3-methoxy-N-[2-(3-carboxypyrid-6-

10 yl)methoxy-4-methylphenylJ-N-methylbenzamide 

N}o(.R (CDCl31 5) : 1.40 (9H, s), 2.05-2.16 (2H, m}, 

2.27 (3H, 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 (lH, br), 5.16 (lH, br), 6.62 (3H, br), 

15 6.86-7.18 (4H, m), 7.41 (3H, br), 8.14 (lH, br), 

8.33 (lH, br), 9.17 (lH, br) 

16) 4-[2-(E)-(2-Carboxyethen-l-ylJbenzoylamino-3-methoxy­

N-methyl-N-[4-methyl-2-(5-(4-methylpiperazin-1-

20 yl)carbonylpent-1-yl)oxy]phenylbenzamide 

25 

30 

35 

NMR (CDCl3 1 6) : 1.50-2.00 (6H, m), 2.27-2.52 (lOH, 

m), 2.60-2.81 (2H, ~), 3.31 (3H, s}, 3.43-3.66 

(2H, m), 3.83-4.22 (7H, m}, 5.60 (lH, m), 6.57 

(lH, mJ, 6.65-6.76 (4H, m), 1.01-7.12 (2H, m), 
7.21 (lH, d, J=7Hz), 7.42-7.60 (3H, m), 7.85 

{lE, m) 

17) 4-[2-(3-Ca~boxyprop-l~yl)oxybenzoyl]amino-3-methoxy­

N-methyl-N-[4-methyl-2-[5-(4-methylpiperazin-l­

yl)carbonylpent-1-yl]oxy]phenylbenzamide 

NMR (CDCl3 1 o) : 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, ml, 2.61-2.74 (2H, m), 3.30 

(3?.,·s), 3.33-3.46 (2H, m), 3.49-3.69 (4H, m), 

3.75 {3H, s), 3.90-4.02 (2H, ~}, 4.11-4.27 (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 (lH, t, J=7Hz), 7. 43 (lH, t, 
J•7Hz), 7.43 (lH, t, J=7Hz), e.20 (lH, d, 

J=7Hz), 8.40 (lH, d, J=7Hz) 

18} 4-[2-(Carboxymethoxy)benzoyl]amino-3-methoxy-N-
methyl-N-[2-[5-(4-methylpiperazin-l-yl)carbonylpent­
l-yl)oxy-4-methylphenyl]b~nzamide 

NMR (CDC13 , o) : 1.51-1.92 (6H, m), 2.02 (3H, s), 

2.30 (3H, s), 2.32 (2H, t, J=SHz), 2.43-2.68 
(4H, ir.), 3.33 (3H, s), 3.40-3.55 (4H, m}, 3.72 

(3H, 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 (lH, 

m), 8.18 (lH, d, J•7Hz), 8.32 (lH, d, J=8Hz) 

Example 6 

A mixture of 4-(2-[3-(phthalimido)prop-l-yl]oxy]­
benzoylamino-N-methyl-N-[2-{5-(4-methylpiperazin-l­
yl)carbonylpent-l-yloxy]phenyl]benzamide (470 mg) and 

20 hydrazine hydrate (158 mq) 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 

25 aqueous ammonia (10:1:0.1). The object fractions were 

evaporated to give 4-(2-((3-aminoprop-l-yl)oxyJbenzoyl]­
amino-N-methyl-N-(2-[5-(4-methylpiperazin-l-yl)­
carbonylpent-1-yloxy]phenyl]benzamide (256 mq) as a 
colorless amorphous. 

30 NMR. (CDCl3, 5) : l.56 (2H, m), 1.74 (2H, m), 1.87 

35 

(2H, m), 2.09 (2H, m), 2.29 (3H,.s), 2.34-2.43 

(6H, m), 2.97 (2H, t, J=7.5Hz), 3.33 (3H, s}, 

3.50 (2H, m), 3.65 (2H, n), 3.96 {2H, m), 4.30 

(2H, 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, 

.. 
J 

:• 

I 
I 

- I 

-1 
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J=8.5Hz), 7.42-7.50 (3H, m}, 8.22 (lH, d, J=7Hz) 

Examole 7 

The following compounds were obtained according to a 

similar manner to that of Example 6 • 

1) 4-[2-(3-Aminoprop-1-yl)oxyJbenzoylamino~N-methyl-N­

[2-[3-(4-methylpiperazin-1-yl)carbonylaminoprop-1-

yloxy}phenylJbenzamide 

NMR (CDCl3, 6) : 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 

C2H, m), 4.30 (2H, t, J=7.5Hz), 6.8.0-6.91 (2H, 

m), 7.02 (2P., d, J=7Hz}, 7.07-7.21 (3H, m), 

15 7.33-7.51 (SH, m), 8.22 (lH, d, J=7Hz) 

20 

25 

30 

35 

2) 4-[2-[{3-.Ar!'.inoprop-l-yl)oxy]benzoyl]amino-3-methoxy­
N-~ethyl-N-[4-methyl-2-(5-(4-methylpiperazin-1-

yl)carbonylpent-1-yloxy]phenylJbenzamide 
~'MR (CDCl3, 6) : 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, m), 2.90 (2H, t, 
J=7.5Hz), 3.32 (3H, s), 3.49 (2H, m), 3.60 (2H, 

m), 3.89 (3H, s), 3.82-3.99 (2H, m), 4.28 C2H, 

t, J=7.5Hz), 6.54-6.64 (2H, m), 6.82-6.94 (2H, 
m), 7.00-7.ll (3H, m), 7.45 (lH, m), 8.20 (lH, 
m} , 8. 39 ( lH, lt'I.) . 

3) (R)-4-[2-[(4-Aminobut-2-yl)oxy]benzoyl)amino-3-

methoxy-N-methyl-N-[4-methyl-2-(5-(4-methylpiperazin-
1-yl)carbonylpent-1-yloxy}phenyl)benzamide 

NMR (CDCl3, 6) . 1. 4 2 and l. 4 5 (total 3H, S)' 1.50-. 
1.89 (SH, m) I 2.02-2.12 (lH, m), 2.29 (3H, s), 
2.31 (3H, s}, 2.33-2.42 (6H, In), 2.84-2.90 (2H, J:\) I 

3.33 (3H, s_}, 3.46-3.52 (2H, m} I 3.60-3.6? {2H, 
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m), 3.80 (3H, s), 3.87-4.00 (2H, m), 4.18-4.87 

(lH, m), 6.58 (lH, d, J=1Hz), 6.65 (lH, s), 

6.82-6.92 (2H, m), 7.03-7.10 (3H, m), 7.45 (lH, 

t, J=8Hz), 8.21 (lH, dd, J=l, 8Hz), 8.40 (lH, d, 

J=1Hz) 

ESI-MASS (m/z) : 614 (M+H) 

4) (R)-4-[2-[(4-Aminobut-2-yl)oxy]benzoyl]amino-3-

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

dimethylaminopiperidin-1-yl)carbonylpent-l­

yloxy]phenyl]benzamide 

NMR (CDC13, 6) : 1.43 and 1.45 (total 3H, s), 1.46-

1.91 (12H, m), 2.02-2.12 (lH, m}, 2.29 (9H, s), 

2.30-2.41 (4H, m}, 2.52-2.63 (lH, m), 2.87 (2H, 

t, J=8Hz), 2.97-3.07 (lH, m), 3.35 (3H, s), 3.80 

(3H, s), 3.87-3.98 (4H, m), 4.59-4.68 (lH, m.), 

4.79-4.88 (lH, m), 6.59 (lH, d, J=8Hz), 6.64 

(lH, s), 6.83-6.93 (2H, m), 7.05-7.10 (3H, m), 

7.45 (lH, t, J•8Hz), 8.23 (lH, d, J=9Hz), 8.42 

(lH, d, J•8Hz) 

ESI-Y.&ASS (m/z) : 702 (M+H) 

5) (S)-4-[2-[(4-.Aminobut-2-yl)oxy]benzoyl)amino-3-

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

dimethylaminopiperidin-l-yl)carbonylpent-1-

yloxy]phenyl]benzamide 

NMR (CDC13, ~·) : 1.43 and 1.45 (total 3H, s), 1.46-

1.92 (12H, m), 2.02-2.13 (lH, m), 2.28 (9H, s), 

2.30-2.40 (4H, m), 2.52-2.63 (lH, m}, 2.86 (2H, 

t, J=8Hz), 2.97-3.07 (lH, m}, 3.35 (3H, s), 3.81 

(3F., s), 3.87•3.98 (4H, m), 4.60~4.68 (lH, m), 

4.79-4.89 (lH, m), 6.59 (lH, d, J=8Hz), 6.54 

(lH, s), 6.83-6.93 (2H, m), 7.05-7.10 (3H, m), 

7.46 (lH, t, J=8Hz}, 8.23 (lH, d, J=9Hz), 8.43 

( lH, d, J=8Hz) 

.I 
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ESI-!A'.ASS (m/z) : 702 (M+H) 

6) 4-[2-[4-Aminobut-l-yl)oxybenzoyl]am.ino-N-methyl-N-[2-

{5-(4-methylpiperazin-l-yl)carbonylpent-l-

5 yl]oxy]phenylbenzamide 

10 

NMR (CDCl31 5) : 1.47-1.74 (8H, m), 1.77-1.88 (2H, 

m}, 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, r.i), 4.20 (2H~ t, J=7.5Hz), 6.72-6.8,0 (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 (lH, d, 

J=7Hz) 

15 7) 4-(2- (3-Aminoprop-1-yl) oxybenzoyl] amino·-N-[2- (5-

20 

ethoxycarbonylpent-1-yl) oxy-4-methyl]phenyl-N­
methylbenzamide 
NMR (CDCl31 6) : 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 (2H, t, J=7.5Hz), 2.97 (2H, 

t, J=7.5Hz), 3.30 (3H, s), 3.82-3.96 (2H, m), 

4.11 (2H, q, J=7.5Hz), 4.30 (2H, t, J=7.5Hz), 

6.54-6.60 (2H, m), 6.83 (lH, d, J=7Hz), 7.00 
(lH, d, ·J=7Hz), 7.09 (lH, t, J=7Hz), 7.30 (2H, 

25 d, J=8Hz), 7.41-7.48 (3H, n), S.20 (lH, d, 

J=7Hz) 

30 

35 

8) 4-[2-(3-~in~prop-1-yl)9xybenzoyl]amino-N-methyl-N­

[2-[3-(4-methylpiperazin-1-yl)carbonylprop-l­

ylJoxy]phenylbenzamide 

NMR (CDCl3, 6) : 2.03-2.17 (2H, ~)_, .. 2.29 (3H, s), 
2.33-2.42 (2H, m), 2.53 (2H, t, J=7.5Hz), 2.96 

(2H, t, J=7.5Hz), 3.38 (3H, s), 3.46-3.53 (2H, 

m), 3.59-3.68 (2H, m), 3.92-4.08 (2H, m), 4.28 

(2H, t, J=7.5Hz), 6.77-6.83 (2H, m), 6.98-1.18 
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(4H, m}, 7.31 (2H, d, J•BHz), 7.43-7.50 (3H, m), 
8.20 (lH, d, J=7Hz) 

9) 4-(2-(3-Aminoprop-l-yl)oxybenzoyl]amino-N-methyl-N­

[4-methyl-2-[4-(4-methylpiperazin-l-yl}carbonyl]­

phenylmethoxy]phenylbenzam.ide 

NMR 'CDCl3, a) : 2.02-2.14 (2H, m), 2.37 (33, s), 
2.30 (3H, s), 2.32-2.51 (4H, m), 2.94 t2H, t,' 

J=7.5Hz), 3.35 (3H,· s}, 3.41-3.57 (2H, i::.), 3.67-

3.96 (2H, m), 4.30 (2H, t, J=7.5Hz), 4.96 (lH, 

d, J=l4Hz), 5.08 (lH, d, J=l4Hz), 6.63-6.71 {2H, 

m), 6.95-7.02 (2H, m), 7.11 (lH, t, J=7Hz), 7.31 

(2H, d, J=BHz), 7.36-7.50 (7H, m}, S.22 (lH, d, 

J=7Hz) 

lO) 4-[2-(4-Amino-1-butyn-l-yl)benzoyl]amino-N-methyl-N-

[2-[5-(4-methylpiperazin-l-yl)carbonylpent-l­

yl]oxy)phenylbenzamide 

NMR (CDCl3, 5} : 1.42-1.90 (lOH, m), 2.28 {3H, s), 

2.32-2.41 (6H, 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), ?.OO (lH, d, J=7Hz), 7.08-7.20 

(2H, m), 7.35-7.64 (SH, m), 7.81-7.88 (2n, m) 

25 ll) 4-[2-(4-Aminobut-l-yl)benzoyl]amino-N-methyl-N-[2-[5-

(4-methylpiperazin-l-yl)carbonylpent-l­

yl]oxy}phenylbenzamide 

MASS (m/z) ~ 61( (M+l-) 

30 12) 4-[2-{3-A.~inoprop-l-yl)oxybenzoyl]amino-3-methoxy-N-

35 

methyl-N-(4-methyl-2-[4-(4-methylpiperazin-1-
yl)carbonyl)phenylmethoxyJphenylbenzamide 

NMR (CDC13, 6) 2.01-2.ll (2H, m), 2.28 (~H, s), 
2.31 (3H, s), 2.33-2.51 (4H, m), 2.90 (2H, t, 
.J=i.5Hz.), 3.39 (3H, s}, 3.40-3.52 .(2H, m), 3'.61-

·I 
-~ 
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3.86 (2H, m), 3.67 (3H, s), 4.79 C2H, t, J=7.5Hz}, 4.90 (lH, d, J=14Hz), 5.08 (lH, d, J=14Hz), 6.61-6.70 (2H, m), 7.86 (lH, d, J=7Hz), 6.94-7.10 (4H, m), 7.31-7.46 (SH, m), 8.20 (lH, d, J=7Hz), 8.31 (lH, d, J=7Hz) 

13) 3-Methoxy-4-[2-(3-aminoprop-l-yl)oxy]phenylmethyl]­amino-N-methyl-N-[4-methyl-2-[5-(4-methylpiperazin-1-yl)carbonylpent-1-yl]oxy]phenylbenzamide NMR (CDCl3, 6) : 1.45-1.54 (2H, m), 1.62-1.71 (2H, m), l.76-1.85 (2H, m), 1.87-2.00 (2H, m), 2.27 (3H, s), 2.30 (3H, s), 2.31-2.40 (4H, m), 2.90 (2H, t, J=7.5Hz), 3.28 (3H, s), 3.45-3.50 (2H, m), 3.57-3.64 (2H, m), 3.61 (3H, s), 3.80-3.97 (2H, :m), 4.07 (2H, t, J=7.5Hz), 4.27 (2E, s), 4.70 (lH, br), 6.37 (lH, d, J=7Hz}, 6.59 (lH, d, J=7Hz), 6.62 (lH, s), 6.78 (lH, s}, 6.82-6.90 (4H, m), 7.16-7.71 (2H, m) 

20 14) 4-(2-(3-Aminoprop-1-yl)oxybenzoyl]amino-3-methoxy-N­methyl-N-[2-[4-(4-methylpiperazin-l-yl)carbonylJ­phenyleth-1-yl]phenylbenzamide 

25 

NMR (CDCl31 6) : 2.00-2.11 (2H, m}, 2.29 (3H, s), 2.32-2.SG (4H, m), 2.61-2.93 (6H, m), 3.32 {3H, s), 3.35-3.89 (2H, m), 3.59-3.81 C2H, m), 3.71 (3H, S), 4.22-4.32 (2H, m), 6.83 (lH, d, J=7Hz), 6.94-7.33 (llH, m), 7.43 (lH, t, J=7Hz), 8.20 Cl'H,. d, J=7Hz), 8 .• 39 (lH, d, J=/Hz) 

30 15) 4-[2-{3-Aminoprop-l-yl)thiobenzoylJamino-3-methoxy-N­methyl-N-[4-methyl-2-(5-(4-methylpiperazin-l­yl)carbonylpent-1-yl]oxyJphenylbenzamide MASS (!tl./Z) : 676 (M+l} 

35 16) 4-(2-(3-Aminoprop-l-yl)sulfonylbenzoyl]amino-3-
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methoxy-N-methyl-N-[4-methyl-2-[5-(4-methylpiperazin­

l-yl)carbonylpent-l-yl]oxy]phenylbenzamide 

MASS (m/z) : 724 (M+l) 

5 17) 4-[2-(3-Aminoprop-l-yl)oxybenzoyl]amino-3-methoxy-N-

10 

15 

20 

25 

30 

35 

[2-[4-(4-dimethylaminopiperidin-l-yl}carbonyl]­

phenylmethoxy-4-methyl]phenyl-N-methylbenzamide 
M.~S (m/z) : 708 (M+l) 

18) 4-[2-(3-Aminoprop-l-y!)oxybenzoyl)amino-3-methoxy-N­
methyl-N-[2-(3-(4-methylpiperazin-1-

yl}carbonylmethoxyprop-1-yl)oxy}phenylbenzamide 
NMR {CDCl31 a) : 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 (2H, m}, 3.54-3.61 (2P., m), 

. 3.66-3.76 (2H, m), 3.77 (3H, s), 3.94-4.17 {4H, 

m), 4.30 (2H, t, J=7.5Hz), 6.75-7.18 (SH, m), 

7.45 {lH, t, J=7Hz), 8.20 (lH, d; J=7Hz), 8.42 

( lH, d, J=7Hz) 

19) 4-[2-(3-.Aminoprop-l-yl)oxybenzoyl]amino-3-methoxy-N­

[2-[ (E)-5-(4-dimeth~laminopiperidin-l-yl)carbonyl-4-

penten-1-yl)oxy-4-methyl]phenyl-N-methylbenzamide 
MASS (m/z) : 686 (M+l) 

20) 3-Methoxy-4-[2-[3-(tert-butoxycarbonyl}aminoprop-l~ 

yl}oxybenzoyl]amino-N-[2-(4-am.inobut-1-yl)oxy-4-

methyl}pheny!-N-methylbenzamide 

NMR (CDC13, 6) : 1.41 (9H, s), 1.50-1.67 (2H, m), 

1.77-1.89 (2H, m), 2.06-2.21 {2H, m), 2.27 (3H, 

s), 2.80 (2H, t, J=7.5Hz), 3.23-3.36 (2H, m), 
3.36 (3H, s), 3.80 (3H, s), 3.94-4.03 (2H, m), 

4.26 (2H, t, J=7.5Hz), 6.57-6.68 (2H, m), 6.83-

1.15 (SH, m), 7.45 (lH, t, J=7Hz), 8.21 (lH, d, 

J=7Hz), 8.40 (lH, d, J=7Hz) 
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21) 4-[2-(3-Amino-1-methylprop-l-yl)oxybenzoyl)amino-3-

methoxy-N-(2-benzyloxy-4-methyl)phenyl-N­

methylbenzamide 

NMR (CDCl31 6) : 1.41 (3H, d, J=7.5Hz), 1.70-1.83 

ClH, m), 1.96-2.10 (lH, m), 2.26 (3H, s), 2.80-

2.89 (2H, m), 3.37 (3H, s), 3.62 (3H, s), 4.82 

(lH, m), 4.89 (lH, d, J=l4Hz), 5.07 (lH, d, 

J=l4Hz), 6.63-6.72 (2H, m), 7.86 (lH, d, J=7Hz), 

6.98 (lH, d, J=7Hz), 7.02-7.11 (3H, m), 7.28-

10 7.49 (6H, m), 8.22 (lH, d, J=7Hz), 8.37 (lH, d, 

J=7Hz) 

15 

20 

22) 4-[2-(4-.Aminobut-l-yl)oxybenzoyl]amino-3-methoxy-N­

methyl-N-[4-methyl-2-[5-(4-methylpiperazin-l­

yl)carbonylpent-1-yl]oxy]phenylbenzamide 

NMR "(CDC13, ~) 1.46-2.03 (lOH, m), 2.24 (3H, s), 

2.28 (3H, s), 2.31-2.40 (6H, m), 2.73 (2H, t, 

J=7.5Hz), 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 (lH, d, J=7Hz), 7.61 

{lH, s), 6.85 (lH, d, J=7Hz), 6.90 (lH, d, 

J=7Hz), 6.87-7.10 (3H, m), 7.45 (lH, t, J=7Hz), 

8.21 (lH, d, J=7Hz), 8.40 (lH, d, J=7Hz) 

25 23) 4-[2-(3-Aminoprop-l-yl}oxy-3-methylbenzoyl)amino-3-

30 

35 

methoxy-N-methyl-N-[2-[5-(4-methylpiperazin-l­
ylJcarbonylpent-l-yl]oxy-4-methylphenyl]benzamide 

. NMR {CDCl.31·~) : 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=SHz), 3.32 

(3H, s), 3.46-3.53 (2H, m), 3.60~3.67 (2H, m), 

3.81 (3H, s), 3.85-4.02 (4H, m), 6.56-6.66 (2H, 

m), 6.82-7.18 (4H, m}, 7.33 (lH, d, J=8Hz), 7.80 

(lH, d, J=7Hz), 8.36 (lH, d, J=7HZ) 
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24) 4-(2- (.3-Jt..minoprop-1-yl) oxy-4-methylbenzoyl] amino-3-

methoxy-N-methyl-N- [2-[5- (4-methylpiperazin-1-

ylcarbonyl)pent-1-yloxy]-4-methylphenyl]benzamide 

NMR (CDCl3, 5) : 1.46-1.90 (6H, m), 2.13-2.25 (2H, 
m), 2.26 (3H, s), 2.2e· C3H, s), 2.30-2.58 (6H, 

m), 2.37 (3H, s), 2.99 (2H, t, J=SHz), 3.30 (3H, 

s), 3.49 (3H, s}, 3.49 (2H, t, J=SHz), 3.61 (2H, 

t, J=SHz), 3.79 (3H, s}, 3.83-3.92 (2H, m), 4.28 

(2H, t, J=SHz), 6.56-6.65 (2H, m), 6.80-6.93 

(43, m), 7.00 {lH, s), 8.02 (lH, d, J•8Bz), 8.39 

( lH, d, J=8Hz) 

25) 4-[2-(3-1\mi.noprop-l-yl)oxy-S-methylbenzoyl]amino~3-

methoxy-N-methyl-N-[2-[S-(4-methylpiperazin-1-
yl)carbonylpent-l-yl}oxy-4-methylphenyl)benzamide 

NMR "(CDCl3, 5) : 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=SHz), 3.31 

(3H, 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 

(2H, t, J•SHz), 6.57-6.68 (2H, m), 6.82-7.04 

(4H, m), 7.24 (lH, d, J=8Hz), 1.95 (lH, s), 8.39 

( lH, d, J=8Hz) 

25 26) 4-(2-(3-Aminoprop-l-yl)oxy-4-chlorobenzoyl]amino-3-

methoxy-N-methyl-N-[2-[5-(4-methylpiperazin-1-
yl)carbonylpent-l-yl)oxy-4-methylpheriyl}benzam.ide 

~"MR (CDCl3 1 ·6) : 1.48-1.60 (2H, m), 1.62-1.90 (2H, 

30 

35 

m), 2.10 (2H, t, J=6Hz), 2.27 (3H, s), 2.29 {3H, 

s) ,· 2.30-2.41 {4H, m), 2.93 (2H, t, J=SHz), 3.31 

(3H, s), 3.45-3.53 (2H, m), 3.S.B.-3.66 (2H, m), 

3.78 (3H, s), 3.82-4.01 (2H, m.), 4.29 (2H, t, 

J=SHz), 6.55-6.68 (2H, m), 6.80-6.91 {2H, m), 

6.99-1.10 (4H, m), 8.13 (lH, ·d, J=8Hz), 8.36 

(lH, d, J=8Hz) 
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4-[2-{3-Aminoprop-l-yl)oxy-4-methoxybenzoyl]amino-3-
methoxy-N-methyl-N-£2-[S-(4-methylpiperazin-l­

yl)carbonylpent-l-yl]oxy-4-methylphenyllbenzamide 
NMR (CDCl3, 6) : 1.47-1.89 (6H, m), 2.04-2.15 (2H, 

~), 2.28 (JH, s), 2.36 (3H, s), 2.31-2.42 (6H, 

m), 2.93 (2H, t, J=SHz), 3.31 (3H, s), 3.44-3.52 
{2H, m), 3.57-3.65 (2H, m), 3.79 (3H, s), 3.83 

(3H, s), 3.83-4.00 (2H, m), 4.26 (2H, t, J=SHz), 

7.50-7.68 (4H, m), 6.82-6.95 (2H, m), 7.03 (3H, 
s), 8.16 (lH, d, J=BHz), 8.38 (lH, d, J=8Hz) 

Example 8 

A mixture of 4-(2-benzyloxybenzoyl)amino-N-methyl-N­
[2-(5-carboxypent-l-yloxy)phenyl]benzamide (1.76 g), N-

15 ethyl-N'-(3-dimethylaminopropyl)carbodiimide hydrochlor~de 
(714 mg),· N-methylpiperazine (311 mg) and 1-hydroxy­
be~zotriazol (504 mq) 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 

20 washed successively with saturated aqueous sodium hydrogen 
carbonate solutio~ (40 ml}, water (40 ml) and brine (40 
ml), and dried over magnesium sulfate. The solvent was 
evaporated to qive 4-(2-benzyloxybenzoyl)amino-N-methyl-N­
[2-(5-(4-methylpiperazin-l-yl)carbonylpent-l-

25 yloxy]phenyl]benzamide (1.98 q) as a colorless oil. 
NMR (CDCl3, 6) : l.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 (2H, s), 6.73-6.82 (2H, :m), 6.94-7.00 

30 (3H, m), 7.08-7.20 (SH, m), 7.40-7.53 (~H, m), 
8.28 (lH, d, J=7Hz) 

Exam,ple 9 

The following compound was obtained by using 4-[2-
35 (carboxymethoxy)benzoyl]amino-N-methyl-N-[2-[5-(4-
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methylpiperazin-l-yl)carbonylpent-1-yloxy]phenyl]benzamide 

as a starting compound according to a similar manner to 

that of Example 8. 

4-(2-[(4-Methy!piperazin-l~yl)carbonylmethoxy]­

benzoyl]amino-N-methyl-N-[2-[5-(4-methylpiperazin-l­
yl)carbonylpent-1-yloxyJphenyl]benzamide 

MASS : 699 (M+l) 

Example 10 

A solution of 4-(2-benzyloxybenzoyl)amino-N-methyl-N­
[2-[S-{4-methylpiperazin-1-yl)carbonylpent-l­
yloxy]phenyl]benzamide (l.90 q) in methanol (30 ml) was 
hydrogenated under atmospheric presser in the presence of 

15 palladium hydroxide (400 mg) for 6 hours and the catalyst 

was removed by filtration. The filtrate was evaporated to 
give 4-(2-hydroxybenzoyl)amino-N-methyl-N-[2-[5-(4-

20 

25 

30 

35 

methylpiperazin-l-yl)carbonylpent-1-yloxy]phenyl]benzamide 
(1. 60 q) as a colorless amorphous. 

NMR (CDCl3, 6) . l.51 (2H, lr.) I 1.66 (2H, m) I l. 19 . 
(2H, m) , 2.30 (2H, m) , 2 .63 · (3H, s), 2.82-2.95 

t4H, m), 3.33 (3H, s), 3.72 (2H, m), 3.86 (2H, 
111.), 3.99 (2H, m), 6.78-6.93 (3H, m), 7.05 (2H, 

Jn) I 7.17 (lH, t, J=7Hz), 7.27 (2H, d, J=8.SHz), 

7.40 (lH, t, J=7Hz), 7.53 (2H, d, J=8.5Hz), 7.91 

(lH, m.), 9.21 (lH, br) 

Example 11 

The f ollowinq compounds were obtained according to a 

similar manner to that of Example 10. 

l) 4-(2-Hydroxybenzoyl)amino-N-methyl-N-{2-[3-(4-
methylpiperazin-l-yl)carbonylaminoprop-l­

yloxy]phenyl)benzamide 
mm. (CDCl31 .6) : 2.00 (2H, m), 2.71 (3H, s), 2.90-

., 
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3.09 (4H, m), 3.33 (3H, s), 3.50-3.80 (6H, m), 

3.97 (2H, m), 6.76-7.03 (SH, m), 7.11-7.22 (2H, 

m), 7.29-7.44 (3H, m), 7.45~7.54 (2H, m), 7.88 
(lH, m) 

2) 4-(2-Hydroxybenzoyl)amino-3-methoxy-N-methyl-N-[2-[5-
(4-methylpiperazin-1-ylcarbonyl)pent-1-yloxyJ-4-
methylphenyl]benzamide 

NMR (CDCl3, ~) : 1.46-1.62 {2H, m), 1.65-1.90 (4H, 

m), 2.29 (JH, s), 2.30-2.43 (2H, m), 2.82 (3H, 

sJ, 2.88-3.30 (4H, m), 3.31 (3H, s), 3.48 CJH, 

s), 3.79 (3H, s), 3.77-4.07 (6H, m), 6.58-6.69 

(2H, m), 6.84-7.08 (SH, m), 7 .• 43 (lH, dd, J=9, 

9Hz), 7.52 (lH, d, J=9Hz), 8.20 (lH, d, J=9Hz), 

15 8.82 (lH, br s) 

20 

3) 4-(2-Hydroxybenzoyl)amino-3-methoxy-N-met~yl-N-[2-[S­

(4-methylpiperazin-1-yl)carbonylpent-1-yloxyJphenyl]­
benzamide 

NMR (CDCl3 1 6) : 1.47-1.63 (2H, m), 1.64-1.90 (4H, 
~), 2.38 (2H, t, J=7Hz), 2.78 (3H, s), 2.90-3.31 
(4H, m), 3.33 (3H, s), 3.77 (3H, s), 3.80-4.07 

(6H, m), 6.77-7.11 (7H, m), 7.12-7.23 (lH, m), 

7.37-7.58 (2H, m), 8.21 (lH, d, J=9Hz), 8.79 

25 (lH, s) 

30 

35 

4) 2-Chloro-4-[2-(hydroxy)benzoyl]aI:tino-N-methy!-N-[2-
[5-(4-methylpiperazin~l-yl)carbonylpent-1-yloxy]­

phenyl]benzamide 

NMR (CDCl3, ~) : 1.38-1.98 (6H, m), 2.21-2.46 (2H, 
m), 2.73 (3H, br s), 2.92-3 •. 25 .(4H, m), 3.36 

(3H, s), 3.70-4.20 (6H, m), 6.67-6.82 (2H, m), 

6.82-7.08 (4H, m), 7.08-7.20 (2H, m), 7.21-7.50 

C2H, m), 7.70 (lH, br s), 7.92 (lH, br d, 
~=SHz), 9.48 (lH, s) 

-....... 
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5) 4-(3-Hydroxybenzoyl)amino-3-methoxy-N-methyl-N-[4-
methyl-2-[5-(4-dimethylaminopiperidin-1-
yl)carbonylpent-i-yloxy]phenyllbenzam.ide 
NMR (CDCl3r 5) : 1.34-1.58 (4H, m), l.64-1.91 (6H, 

r.), 2.28 (3H, s), 2.32 (6H, s), 2.33-2.38 (3H, 

m), 2.51-2.61 (lH, m), 2.97-3.06 (lH, m), 3.34 

(3H, s), 3.78-3.81 (3H, br s), 3.85-3.97 (3H, 

m), 4.60-4.69 (lH, m), 6.58-6.65 (2H, m), 6.84-

1.06 (4H, m), 7.38-7.60 (3H, m), 8.17-8.23 (lH, 

IC.) 

ESI-~.SS (m/z) : 631 (M+H) 

6) 4- (2-Hydroxyb_enzoyl) amino-N- (2- (5-ethoxycarbonylpent-· 
l-yl)cxy-4-methyl]phenyl-N-methylbenzamide 

15 NMR (CDCl3 1 6) : 1.23 (3H, t, J=7.5Hz), 1.41-1.53 

(2H, m), 1.62-1.84 {4H, m), 2.27 (3H, s), 2.32 

(2H, t, J=7.5Hz}, 3.31 (3H, s), 3.78-3.97 (2H, 

£), 4.13 (2H, q, J=7.5Hz), 6.56-6.61 (2H, m), 
6.84-6.91 (2H, m), 7.02 (lH, d, J=7Hz), 7.28-

20 7.45 (4H, m), 7.62 (lH, d, J=7Rz), 8.47 (lH, S) 

25 

30 

35 

1) 4-(2-Hydroxybenzoyl)amino-N-methyl-N-[2-[3-(4-
methylpiperazin-l-yi)carbonylprop-l-yl)oxy]­

phenylbenzamide 
NMR (CDCl31 5) : 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 (2H,· m), 6.76-7.03 (SH, m), 7.ll-7.22 (2H, 

:), }.29-7.44 {3~, m), 7.45-7.54 (2H, m), 7.88 

(lH, m) 

8) 4-(2-Hydroxy)benzoylaminc-3-methoxy~~~methyl-N-[2-[4-

(4-methylpiperazin-l-yl)carbonyl]phenyleth-l­
yl]phenylbenzamide 

MASS (m/z) : 607 (M+l) 
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9) 4-(2-Hydroxy-3-methylbenzoyl)am.ino-3-methoxy-N­

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

1-yl]oxy-4-methylphenyl]benzamide 

NMR (CDCl3, o): 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, 

~), 3.30 (3H, s), 3.80 (JH, s), 3.85-4.10 (6H, 

m), 6.59-6.65 (2H, m}, 6.77-6.91 (6H, m), 8.19 

{lH, d, J=8liz), 8.70 (lH, br s) 

10 10) 4-(2-F.ydroxy-4-methylbenzoyl)all".ino-3-methoxy-N-

15 

20 

25 

30 

35 

methyl-N-[2-[5-(4-methylpiperazin-l-yl)carbonylpent-

1-ylJoxy-4-methylphenyl]benzamide 

NMR (CDCl31 6) 1.49-1.91 (6H, m), 2.24 (JH, s), 

2.29 (3H, s), 2.32 (JH, s), 2.30-2.42 (6H, m), 
3.32 (3H, s), 3.49 (2H, t, J=5Hz), 3.63 (2H, t, 

J=SHz), 3.80 (3H, s), 3.88-4.01 (2H, m), 6.68-

6.65 (2H, m), 6.80 (lH, s), 6.84 (lH, d, J=8Hz), 

6.93 (lH, d, J=7Hz), 7.03 (lH, s), 7.37 (lH, d, 

J=7Hz}, 8.19 (lH, d, J=8Hz), 8.71 (lH, br) 

11) 4-(2-Hydroxy-4-methylbenzoyl)amino-3-methoxy-N­

methyl-N-[2-[5-(4-methylpiperazin-l-yl)carbonylpent­
l-yl]oxy-4-methylphenyl)benzamide 

NMR {CDCl3; 5) 1.50-1.91 (lOH, 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), 6.84-1.02 (4H, 

~), 7.20-7.30 (2H, m), 8.20 (lH, br), 8.37 (lH, 

br) 

12) 4-(2-Hydroxy-4-chlorobenzoyl)amino~3~methoxy-N­

methyl-N-[2-[5-(4-methylpiperazin-l-yl}carbonylpent­

l-yl]oxy-4-methylphenyl]benzamide 

NMR (CDCl3 1 ~) : 1.46-1.89 (6H, m), 2.23-2.45 (6H, 
m.), 2.27 (3H, s), 2.32 (3H, s), 3.30 (3H, s), 
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3.44-3.68 (4H, m), 3.80 (3H, s}, 3.80-3.99 (2H, 

Jr.), 6.53-6.65 (2H, m), 6.72-7.03 (SH, m), 7.41 

(lH, d, J=8Hz), 8.12 (lH, d, J=BHz), 8.74 (lH, 

br) 

13) 4-(2-Hydroxy-4-methoxybenzoyl}amino-3-methoxy-N­
methyl-N-[2-[5-(4-methylpiperazin-l-ylcarbonyl)pent­
l-yl]cxy-4-methylphenyl)benzamide 
NMR (CDCl31 6) : 1.48-1.60 (2H, m), 1.63-1.84 (4H, 

m), 2.2e (3H, s), 2.37 (2H, t, J=5Hz), 2.25-2.40 

{6H, m), 2.79 (3H, s), 3.30 (3H, s), 3.79 (3H, 

s), 3.82 (3H, s), 3.90-4.01 (2H, m); 6.44-6.50 

(2H, m), 6.60-6.66 (2H, m), 6.88-6.97 (3H, m), 

7.41 (lH, d, J=8Hz), B.18 (lH, d, J=8Hz), 8.40 

(lH, br) 

14) 4-(2-Hydroxybenzoyl)amino-3-methoxy-N-methyl-N-[2-[5-

(4-dimethylam.inopiperidin-1-yl)carbonylpent-l­
yloxy]phenyl]benzamide 

NMR (CDCl3, 6) : 1.22-1.45 (2H, m), 1.45-l.58 (2H, 

:), 1.62-1.78 (2H, m), 1.80-1.96 (4H, m), 2.30 

(6H, s), 2.30-2.40 (3H, m), 2.50-2.62 (lH, m} I 

2.97-2.3'7 {lH, m), 3.37 (3H, s), 3.78 (3H, s), 
3.82-4.02 (4H, m)' 4.57-4.68 (lH, m), 6.77-7.02 
(8H, m), 7.10-7.20 (lH, m), 7.37-7.45 (lH, m), 

i.46-7.62 (lH, m), 8.20 (lH, br) 

15) 4-(2-Hy~oxybenzoyl)aiu,ino-3-chloro-N-methyl-N-[2-[5-

(4-di~ethylaminopiperidin-l-yl}carbonylpent-l-yloxy]-

4-methylphenyl)benzamide 

NMR (CDCl3 1 5) : l.30-2.08 (lOH, m). 1 . 2.20-2.60 (13H, 

~), 2.89-3.05 (lH, m), 3.30 (3H, s), 3.82-4.02 

(4H, m), 4.62-4.79 (lH, m), 6.62 (2H, s), 6.73-

7.02 (4H, m), 1.28-7.57 (3H, m), 7.99 (lH, d, 

J=7Hz), 8.42 (lH, d, J=7Hz) . 
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16} 3-Ethoxy-4-(2-hydroxybenzoyl)amino-N-methyl-N-[2-[5-

(4-methylpiperazin-1-yl)carbonylpent-1-yloxy]-4-

methylphenyl]benzamide 

NMR (CDCl31 5) : 1.40 (3H, t, J=6Hz), 1.47-1.57 (2H, 

m), 1.65-1.72 (2H, m)", 1.78-1.88 (2H, m), 2.27 

(3H, s), 2.30 (3F., s), 2.31-2.42 (7H, 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), 

10 8.20 (lH, d, J=7Hz), 8.83 (lH, s) 

15 

20 

17) 3-Hydroxy-4-(2-hydroxybenzoyl)amino-N-methyl-N-[2-[5-

(4-methylpiperazin-l-yl)carbonylpent-l-yloxyJ-4-

methylphenyl]benzamide 

NMR (CDC1 3 , 5) 1.62 (2H, br), 1.75 (2H, br), 1.85 

(2H, br), 2.27 (3H, s), 2.30 (3H, s), 2.42 (/H, 

br), 3.30 (3H, s), 3.53 (2H, br), 3.68 (3H, br}, 

3.90 (lH, br), 6.52 (lH, s), 6.63-6.73 (2H, m), 

6.87 (lH, t, J=7Hz), 6.97 (lH, d, J=7Hz), 7.08 

(lH, d, J=7Hz), 7.15 (lH, s), 7.38 (lH, t, 

J=7Hz), 7.58 {lH, d, J=?Hz), 7.98 ClH, br), 9.02 

(lH, br) 

18) 2-(2-Hydroxybenzoyl)amino-N-methyl-N~(2-[5-(4-

25 dimethylaminopiperidin-l-yl)carbonylpent-l-yloxyJ-4-

30 

35 

methylphenylJ-5-pyridinecarboxamide 

NMR (CDCl3, 6) : 1.32-2.15 (lOH, m), 2.29-2.42 (12H, 

m), 2.47-2.62 (lH, m), 2.95-3.09 (lH, m), 3.32 . . 
(3H, s), 3.75-4.10 (4H, m), 4.58-4.77 (2H, m), 

6.33-8.47 (lSH, m) 

19) 4-(4-Hydroxybenzoyl)amino-3-methoxy-N-methyl-N-[2-[5-

(4-dime~hylaminopiperidin-1-yl)carbonylpent-l-yloxy]-

4-methylphenylJbenzamide 

NMR (CDCl3, 5) : 1.38-1.55 (4H, m), 1.62-1.72 (2H, 
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m), 1.72-1.83 (2H, m), l.83-1.97 (2H, m), 2.27 

(3H, s), 2.32-2.37 (SH, m), 2.43-2.60 (2H, m), 

2.93-3.05 (lH, m}, 3.31 (3H, s), 3.70 (3H, s), 

3.78-3.95 (4H, m), 4.60-4.70 (lH, m), 6.57-6.60 

(2H, m), 6.80-6.97 (SH, m), 7.67 (2H, d, J=7Hz), 

8.22 (!H, d, J=7Hz), 8.40 (lH, s) 

20) 4-(4-Hydroxybenzoyl)amino-3-methoxy-N-methyl-N-[2-[5-
(4-methylpiperezin-l-yl)carbonylpent-1-yloxy]-4-
methylphenylJbenzamide 
NMR (CDC13 , 6) : l.47-1.58 (2H, m), l.67-l. 75 (2H, 

m), 1.75-1.87 (2H, m), 2.27 (3H, s}, 2.32 (3H, 

s}, 2.38-2.48 (1H, m), 3.35 (3H, s), 3.48-3.53 

(2H, m), 3.60-3.70 (2H, m), 3.70 (3H, s), 3.80-

3.90 (lH, m), 3.90-4.00 (lH, m), 3.58-3.60 (2H, 

m), 6.82-6.97 (SH, m), 7.68 (2H, d, J•7Hz), B.24 
(lH, d, J=7Hz), 8.40 (lH, s) 

Example 12 

A solution of 4-(2-hydroxybenzoyl)amino-N-methyl-N­
[2-[5-(4-methylpiperazin-l-yl)carbonylpent-l­
yloxy]phenylJbenzamide (400 mq) in N,N-dimethylformamide 
(15 ml) was added potassium carbonate (99 mg} and N-(3-
bromopropyl)phthalimide (192 mq) and the mixture was 
stirred at 60•c for 4 hours. The mixture was poured into 
wate~ (30 ml) and the aqueous solution was extracted with 

ethyl acetate (20 ml x 2). The organic phase was washed 

with water (2~ ml) and brine (20 ml), and dried over 

magnesium. sulfate. The solvent was evaporated to qive 4-
[2- [3- (phthalimido) prop-l-yl] oxyJbenzoylamino-N-methyl-N­
(2-[5-(4-methylpiperazin-l-yl)carbonylpent~l­

yloxy)phenyl}benzamide (484 mg) as a colorless amorphous. 
NMR (CDCl3, 6) 1.56 (2H, m), 1.63-1.76 (4H, m), 

l.86 C2H, m), 2.30 (3H, s), 2.32-2.41 (6H, m), 
3.35 (3H, s), 3.50 (2H, m),· 3.63 (2H,.m}, 3.83-

.. . ~· . : 
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3.97 (4H, m), 4.20 (2H, t, J=7.5Hz}, 6.73-6.81 

(2H, m), 6.92 (lH, d, J=7Hz), 7.00-7.14 (3H, m}, 
7.32 (2H, d, J=8.5Hz), 7.42 (lH, m), 7.50 (2H, 

d, J=8.5Hz), 7.65-7.74 (4H, m), 8.08 (lH, d, 
J=7Hz), 9.69 ClH, s) · 

The f ollowinq compounds were obtained according to a 
similar manner to that ·of Example 12. 

l) 4-[2-(Ethoxycarbonylmethoxy)berizoyl]amino-N-methyl-N­
[2-[5-(4-methylpiperazin-1-yl)carbonylpent-l-
yloxy] phenyl]benzamide 

NMR (CDCl3, 6) : 1.31 (3H, t, J•7.5Hz), 1.62 (2H, 

15 m), 1.71 (2H, m), 1.83 (2H, m), 2.29 (3H, s), 

2.33-2.41 (6H, m), 3.35 (3H, s), 3.49 (2H, m), 
3.62 (2H, m), 3.93 (2H, m), 4.33 (2H, q, 

J=7.5Hz), 4.76 (2H, s}, 6.72-6.82 (2H, m), 6.87 

(lH, d, J=7Hz), 7.00 (lH, d, J=7Hz}, 7.07-7.18 

20 (2H, m), 7.33 (2H, d, J=8.5Hz), 7.46 {lH, t, 
J=7Hz), 7.71 (2H, d, J=8.5Hz), 8.26 (lH, d, 

J=7Hz) 

2) 4-[2-(3-Piperidinoprop-1-yloxy)benzoyl}amino-N-
25 methyl-N-[2-(5-(4-methylpiperazin-l-yl)carbonylpent-

30 

35 

1-yloxy]phenyl)benzamide 
NMR (CDC13, 6) : l.45 (2H, m), 1.50-1.60 (4E, m), 

l.7~ (2H, m), l.es (2H, m), 2.14 (2H, m), 2.28 

(3H, s), 2.30-2.41 (!OH, m), 2.49 (2H, t, 

J•7.5Hz), 3.34 (3H, s), 3.49 {2H, m), 3.63 (2H, 

m), 3.94 (2H, m), 4.23 (2H, t, µ=7.SHz), 6.73-

6.82 (2H, m), 6.96-7.02 (2H, m), 7.04-7.15 (2H, 

m.), 7.32 c2a, d, J=8.5Hz), 7.43-7.50 C3H, m), 

8.22 (lH, d, J=7Hz) 
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4-[2-(2-(Dimethylamino)eth-l-yloxyJbenzoyl]amino-N­

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

1-yloxy]phenyl}benzamide 

NMR (CDCl_31 5) : 1.56 (2H, m), 1.70 (2H, m.), 1.85 

(2H, m), 2.23 (6H, s)~ 2.30 (3H, s), 2.33-2.41 

(6H, m), 2.78 (2H, t, J•7.5Hz), 3.35 (3H, s), 

3.50 (2H, m), 3.64 (2H, 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 (lH, m), 7.56 (2H, d, J=8.5Hz), 

8.21 (lH, d, J=1Hz) 

4) 4-[2-[3-(Phthalimido)prop-l-yl]oxy]benzoylam.ino-N­

methyl-N-[2-(3-(4-methylpiperazin-1-yl)-

15 carbonylaminoprop-1-yloxy]phenyl]benzamide 

20 

25 

30 

35 

.N!m· (CDCl3, o) : 2.01 (2H, 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 (lH, m), 8.10 

(lH, d, J=7Hz), 9.73 (lH, br) 

5} 4-[2-[3-(Phthalimido)prop-l-yl]benzoylamino]-3-

methoxy-N-methyl-N-[2-[5-(4-methylpiperazin-1-

ylcarbonyl)pent-l-yloxyl-4-methylphenyl}benzamide 

NMR (CDCl3, 6) : 1.46-l.62 (2H, m), 1.63-1.93 (4H, 
m), 2.10~2.46 (14H, m), 3.33 (3H, s), 3.40-3.53 

(2H,_m), 3.57-3.6.8. (2H, m), 3.79 (3H, s), 3.79-

4.04 (4H, m), 4.26 (2H, t, J=7Hz), 6.54-6.68 

(2H, m), 6.74-7.11 (SH, m.), 7.37-7.48 (lH, m), 

1.52-7.63 (3H, m), 1.66-7.77 (lij~ m), 7.80-7.90 

(lH, m), 8.06-8.23 (2H, m) 

6) 3-Methoxy-4-[2-[3-{phthalimido)prop-1-yi)oxybenzoyl)­

amino-N-methyl-N-[2-[5-(4-methylpiperaz~n-l-

' ·.= 
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yl)carbonylpent-1-yloxy]phenyl]benzamide 

NMR (CDCl31 6) : 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=7Hz), 

6.74-6.91 (3H, m), 6.92-7.20 (SH, m), 7.38-7.48 

(lH, m}, 1.58 (3H, s}, 7.68-7.77 ClH, m), 7.82-

7.90 (lH, m}, 8.09-8.16 (lH, m}, 8.20 (lH, d, 

J=9Hz) 

7) 3-Methoxy-4-[2-[3-(phthalimido)prop-1-yl]oxybenzoyl]­

amino-N-methyl-N-[2-(5-(4-dimethylaminopiperidin-1-

yl)carbonylpent-l-yloxy)-4-methylphenyl]benzamide 

NMR CCDCl3, 6) : 1.32-2.00 (12H, m), 2.16-2.48 (12H, 

m), 2.57 (lH, m), 3.02 (!H, m), 3.33 (3H, s), 
3.78 (3H, s), 3.80-4.05 (SH, m}, 4.27 (2H, t, 

J=7Hz), 4.64 (lH, m), 6.56-6.70 (2H, m), 6.78-

7.12 (SH, m), 7.43 (lH, m), 7.59 (2H, s), 7.66-

7.91 (2H, m), 8.05-8.24 (2H, m) 

. 8) 4-(2-((3-tert-Butoxycarbonylaminoprop-1-

yl)oxy]benzoyl]amino-3-methoxy-N-methyl-N-(2-(5-
ethoxycarbonylpent-l-yloxy)-4-methylphenyl]benzamide 

NMR (CDCl3, 6) 1.26 (3H, t, J=7Hz), l.34-1.92 
(17H, m), 2.23-2.40 (SH, 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=7Hzl, 4.78 (lH, m), 6.52-

6.69 (2H, m), 6.7~~7.15 (SH, m), 7.40-7.52 (2H, 

m), 8.21 (lH, d, J=8Hz), 8.40 (lH, d, J=8Hz) 

9) 2-Chloro-4-[2-[3-(phthalimido)prop-17yl)oxybenzoylJ-

, amino-N-methyl-N-(2-[5-(4-methylpiperazin-l-

35 

yl)carbonylpent-1-yloxy]phenyl]benzamide 

NMR (CDCl3, O) : 1.51-1.67 (2H, m}, 1.68-1.82 (2H, 

m), 1.02-2.01 (2n, m), 2.22-2.48 (~lH, :m), 3.38 



WO 96/41795 
PCf/JP96/01S33 

5 

10 

15 

20 

25 

30 

35 

- 138 -

(3H, s), 3.47-3.56 (2H, m), 3.58-3.69 (2H, m), 

3.90 (2H, t, J=7Hz), 3.94-4.ll (2H, m), 4.21 

(2H, t, J=7Hz), 6.69-6.82 (2H, m), 6.93 (lH, d, 

J=SHz), 7.02-7.20 (4H, m), 7.30 (lH, m), 7.43 

(lH, m), 7.68 (4H, s); 8.07 (lH, m), 9.62 (lH, 

S) 

10) 4-[2-[(3-tert-Butoxycarbonylaminoprop-l-yl)oxy]­

benzoyl]amino-3-methoxy-N-methyl-N-(2-methylphenyl)­

benzamide 
NMR (CDC13, ~) : 1.41 (9H, s), 2.02-2.18 (2H, m), 

2.21 (3H, s), 3.21-3.34 (2H, m), 3.39 (3H, s), 

3.75 (3H, s), 4.24 (2H, t, J=7Hz), 4.74 (lH, m)~ 

6.83-7.22 (9H, m), 7.44 (lH, m), 8.20 (lH, m), 
8.42 (lH, d, J=8Hz) 

11) 4-[3-[(3-tert-Butoxycarbonylaminoprop-1-yl)oxy]­

benzoyl]a!!lino-3-methoxy-N-methyl-N-[4-methyl-2-[5-(4-

dimethylaminopiperidin-l-yl)carbonylpent-1-

yloxy)phenyl)benzamide 

12) 

NMR (CDCl31 ~) : 1.32-1.45 (2H,.m), l.43 (9H, s), 

1.49-1.58 (2H, m), 1.64-1.90 (6H, m), 1.97-2.03 

(2H, m), 2.29 (3H, s), 2.30 (6H, s), 2.33-2.39 

(3H, m)~ 2.51-2.61 (lH, m), 2.97-3.07 (lH, m), 

3.28-3.38 (2H, m), 3.33 (3H, s), 3.79 (3H, s), 

3.86-3.97 (3H, m), 4.08 (2H, t, J=7Hz), 4.59-

4.67 (lH, m), 4.70-4.78 (lH, m), 6.57-6.64 (2H, 

m), 6.~4 ClH, 

7.02 (lH, s), 

m), 8.27 (lH, 

ESI-}f.ASS (m/z) : 

d, J=BHz), 6.93 (lB, d, J=8Hz), 

7.03-7.07 (lH, m), 7.33-1.40 (3H, 

d, J=8Hz), 8.49 (lH, s) 

788 (M+l) 

4-(2-[4-(Phthalimido)but-1-yl)oxybenzoyl]amino-N­

methyl-N-[2-[5-(4-methylpiperazin-l-yl)carbonylpent-
1-yl]oxy}phenylbenzamide. 
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NMR (CDCl31 6) :l.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, 

m), 4.23 (2S, d, 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 (lH, d, J=7Hz) 

10 13) 4-[2-[3-(Phthalimido)prop-l-ylJoxybenzoyl]amino-N-{2-

15 

20 

(5-ethoxycarbonyylpent-l-yl)oxy-4-methyl]phenyl]-N­

methylbenzamide 
NMR (CDCl3, 5} : 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-

2.37 (4H, m), 3.31 (3H, s), 3.84-3.95 (4H, m), 

·4.10 (2H, q, J=7.5Hz), 4.20 (2H, t, J=7.5Hz), 

6.52-6.62 (2H, m), 6.88 (lH, d, J=7Hz), 6.92 

(lH, d, J=7Hz), 1.07 (lH, t, J=7Hz), 7.31 (2H, 

d, J=8Hz), 7.39-7.50 C3H, m), 7.62-7.64 C4H, m), 

8.10 (lH, d, J=7Hz), 9.68 ClH, s) 

14) 4-[2-[3-(Phthalimido)prop-l-yl)oxybenzoyl]amino-N­

methyl-N-[2-[3-(4-methylpiperazin-l-yl)carbonylprop-

1-yl]oxy]phenylbenzamide 

25 MASS (m/z) : 718 (M+l) 

30 

35 

15) 4-[2-{3-(Phthalimdo)prop-l-yl)oxybenzoyl]a.~ino-N­

methyl-N-~4-methyl-2-[~~{4-methylpiperazin-l­

yl)carbonyl}phenylmethoxy}phenylbenzamide 

NMR (CDClj, ~) : 2.25 (3H, s), 2.25-2.31 (2H, m), 

2.31 (3H, s), 2.36-2.51 C4H, m),.3.38 (3H, s), 

3.63-3.85 (4H, m), 3.91 {2H, t, J=1.5Hz), 4.20 

(2H, t, J=7.5Hz), 4.98 (lH, d, J=l4Hz), 5.08 

(lH, d, J=l4Hz), 6.63-6.70 (2H, m), 6.90-7.00 

(2H, :m), 7. 09 ( lH, t, J=7Hz), . 7. 32 C2H, d, 
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J=8Hz)," 7.40-7.77 (7H, m), 8.10 (lH, d, J=7Hz), 

9.10 (lH, s) 

16) 4-[2-(3-Hy~roxyprop-1-yl)oxybenzoyl]amino-N-methyl-N­

[2-[5-(4-methylpiperazin-l-yl)carbonylpent-1-

yl]oxy]phenylbenzamide 

NMR (CDCl31 6) : 1.43-1.56 (2H, m), 1.60-1.66 (4H, 
m), 2._11-2.23 (2H, m), 2.14 (3H, s), 2.37-2.90. 

(6H, 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 

(2H, m), 4.32 {2H, t, J=7.5Hz), 6.78-6.85 (2H, 

m), 6.99-7.19 (4H, m), 7.31 (2H, d, J=8Hz), 

·I 
I 
.... 
·-
.·~ 

''"' 1 

·~ 

i .41-'7 .53 (3H, m), a .21 (lH, d, J=BHz) =·-

15 

20 

25 

30 

35 

17) 4-[2-(3-Am.inoprop-l-yl)oxy]benzoyl]amino-3-methoxy-N­

·methyl-N-{4-methyl-2-[5-(4-methylpiperazin-1-yl)­
carbonylpent-1-yl]oxy]phenylbenzamide 

~~ (CDCl3 1 6) : 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 (4n, m), 4.31 (2H, t, J=7.5Hz), 
6.51-6.63 (2H, m), 6.85-6.92 (2H, m), 7.00-7.11 

(3H, m), 7.44 {lH, t, J=7Hz), 8.20 (lH, d, 

J=7Hz), 8.40 (lH, d, J=7Hz) 

_ 18) 3-Methoxy-4-(2-[3-(phthalimido)prop-l-yl]oxybenzoyl]­

amino-N-methyl-N-[4-methyl-2-{4-(4-methylpiperazin-1-
yl)carbonyllphenylmethoxyJphenylbenzamide 

NMR (CDCl3, 6) : 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), 3.61 (3H, s), 3.71-3.91 (4H, 
m), 4.28 (2H, t, J=1.5Hz), 4.95 (lH, d, J=l4Hz), 

5.09 (lP., d, J=l4Hz), 6.62-6.72 (2H, m), 6.81 

(lH, d; J=?Hz), 6.93-7.08 (4H, m), 7.34-1.47 

= 

:l 
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(4H, m), 7.59 (lH, m), 7.68-7.75 (2E, m), 7.82-

7.88 (2H, m), 8.10-8.19 (2H, m) 

19) 4-£2-(3-Ethoxycarbonylprop-1-yl)oxybenzoylJamino-3-

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

10 

15 

20 

25 

l-yl)carbonylpent-l-yl]oxy]phenylbenzamide 

NMR (CDCl3, 5} : 1.22 (3H, t, J=7.5Hz), 1.45-1.57 

(2H, m), 1.63 (3H, s), 1.63-1.73 (2H, m), 1.76-

1.88 (2H, m), 2.20-2.32 (2H, m), 2.24 (3H, s), 
2.21 (3H, s), 2.32-2.40 (6H, m), 2.50 (2H, t, 

J=7.5Hz), 3.31 (JP., s), 3.43-3.50 (2H, m), 3.58-

3.67 (2E, m), 3.78 (3E, s), 3.83-4.00 (2B, m), 

4.12 (2H, q, J=7.5Hz), 4.22 (2H, t, J=7.5Hz), 

6.57 (lH, d, J=7Hz), 6.62 ClH, s), 6.80-6.90 

(2H, m), 6.97-7.11 (3H, m), 7.45 (lH, t, J=7Hz), 

. 8.21 (lH, d, J=7Hz}, 8.40 (lH, d, J=7Hz) 

20) 3-Methoxy-4-(2-[3-(phthalimido)prop-1-yl]oxyl­

phenylmethylamino-N-methyl-N-[4-methyl-2-[5-(4-

methylpiperazin-l-yl)carbonylpent-1-yl]oxy]­

phenylbenzamide 

NMR (CDCl31 6) : 1.44-1.57 (2H, m), 1.62-1.72 (2H, 
m), l.72-1.95 (4H, m), 2.18 (2H, t, J=7.5Hz), 

2.25 CJH, s), 2.28 (3H, s), 2.28-2.43 (4H, m), 

3.28 (3H, s), 3.43-3.50 C2H, m), 3.57-3.65 (2H, 

m), 3.58 (3H, s), 3.80-3.96 (2H, m), 4.02 C2H, 

t, J=7.5Hz), 4.24 C2H, s), 4.80 (lH, s}, 6.27 

(lH, .d, J=7Hz), 6.60 (lH, d, J=7Hz), 6.64 (lH, 

s), 6.80-6.95 (SH, m), 7.12-7.21 {2H, m}, 7.64-

30 7.88 (4H, m) 

35 

21) 3-Methoxy-4-[2-(3-(phthalimido)prop-l-yl]oxybenzoyl)­

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

yl)carbonyl]phenyleth-1-yl]phenylbenzamide 

N!8..R (CDCl31 ~) : 2.20-2.SO (6H, m), 2.29 (3H, s), 
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2.61-2.94 (6H, m.), 3.30 (3H, s), 3.37-3.68 (2H, 

m.), 3.68 (JH, s), 3.68-3.92 (2H, m), 4.20-4.30 

(2H, m), 6.80 (lH, d, J•7Hz), 6.90-6.98 (2H, m), 

7.05 (lH, t, J=7Hz), 7.10-7.49 (9H, m), 7.53-

7.89 C4H, m}, 8.12 (lH, ·d, J=7Hz), 8.20 (lH, d, 

J=1Hz) 

22) 3-Methoxy-4-[2-[3-{phthalimido)prop-l-yl]oxybenzoyl]­

amino-N-[2-(4-(4-dimethylaminopiperidin-l-

10 yl)carbonylJphenylmethoxy-4-methylJphenyl-N-

15 

20 

25 

methylbenzamide 
MASS (m/z) : 824 (M+l) 

23) 3-Methoxy-4-[2-(3-(phthalimido)prop-l-yl]oxybenzoyl]­

a.mino-N-methyl-N-[2-[3-(4-methylpiperazin-1-
yl)carponylmethoxyprop-1-yl]oxy)phenylbenzamide 
NMR. (CDCl31 6) : 2.04-2.17 (2H, m), 2.25 (3H, s), 

2.28-2.40 (6H, m), 3.33 (3H, s), 3.38-3.46 (2H, 

m), 3.S4-3.62 (2H, m), 3.66-3.76 (2H, m), 3.74 

(3H, S), 3.80-3.90 (2H, m), 3.98-4.11 (4H, m), 
4.28 (2H, t, J=1.5Hz), 6.18-7.10 (7H, m), 7.14 

(lH, t, J=7Hz), 7.43 (lH, t, J=7Hz), 7.55 (2H, 
s), 7.68-1.75 (iH, m), 7.81-7.90 (lH, m), 8.13 

(lH, d, J•7Hz), 8.20 (lH, d, J=1HZ) 

24) 3-Methoxy-4-[2-[3-(phthalimido)prop-l-yl)oxybenzoyll­
amino-N-(2-[ (E)-5-(4-dimethylaminopiperidin-1-

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

methylbenzamide 

30 NMR (CDCl3, 6) : l.27-1.47 (2H, m), l.83-2.02 (2H, 

m), 2.10-2.48 (6H, m), 

s), 2.50-4.13 (SP., m}, 

2.23 

3.32 

(3H, 

(3H, 

$)I 2.26 (6H, 

s), 3.78 (3H, 

s), 4.26 (2H, t, J=7.5Hz), 4.62 (2H, m.), 6.32 

(lP., d, J=lSHz), 6.57-6.67 (2H, m), 6.80-7.16 
35 {SH, m), 7.44 [lH, t, J=7Hz), 7.53-7.88 (SH, m), 
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7.57 (2H, s), 8.09-8.19 (2H, m) 

25) 3-Metr.oxy-4-[2-(pyrid-3-yl)methoxybenzoyl)amino-N­

methyl-N-[4-methyl-2-[5-(4-methylpiperazin-1-

5 yl)carbonylpent-1-yl)oxy]phenylbenzamide 

NMR (CDCl3, 5) : 1.44-1.57 (2H, m), 1.63-1.72 {2H, 

:zn), 1.75-1.86 (2H, m), 2.27 (3H, s), 2.30 {3H, 

s), 2.32-2.40 Cod, m), 3.29 (3H, s), 3.31 (3H, 

S); 3.45-3.51 (2H, m), 3.58-3.65 (2H, m), 3.80-

10 4.00 (2H, m), 5.30 (2H, s), 6.58 (lH, d, J=7Hz), 

6.61 (lH, s), 6.83 (lH, d, J=7Hzj, 6.88-6.92 

("2H, m), 7 .05 (lH, d, J=7Hz), 7 .14 (lH, t, 

J=7Hz), 7.29 (lB, m}, 7.46 (lH, t, J=7Hz), 7.79 

(lH, d, J=7Hz), 8.22 (lH, d, J=7Hz), 8.37 (lH, 

15 a, J=7Hz), 8.62 (6H, d, J=7Hz), 8.73 (lH, s) 

20 

25 

30 

26) 3-Methoxy-4-[2-[4-(phthalimido)but-1-yl)oxybenzoyl]­

amino-N-methyl-N-(4-methyl-2-[5-(4-methylpiperazin-1-
yl)carbonylpent-1-ylJoxy]phenylbenzamide 
NMR (CDCl31 6) : l. 4E-L59 (2H, .m), 1. 65-1. 74 (2H, 

m), l.78-2.03 (6H, m), 2.26 (3H, s), 2.30 (3H, 

s), 2.32-2.41 (6K, m), 3.31 (3H, s), 3.43-3.50 

C2H, m), 3.60-3~65 {2H, m), 3.74 (2H, t, 

J=7.5Hz), 3.77 (3H, s), 3.82-4.0l (2H, m), 4.22 
(2H, t, J-7.SHz}, 6.58 (lH, d, J=7Hz), 6.63 (lH, 

s), 6.85 (lH, d, J=7Hz), 6.90 (lH, d, J=7Hz), 

7.00 {lH, d, J=7Hz), 7.02 (lH, s), 7.08 {lH, t, 

J=7Hz), 7.45 ClH, t, J=7Hz), 7.70-7.76 C2H, m), . . . 
7.80-7.87 (2H, m), 8.21 (lH, d, J=7Hz), 8.40 

( lH, d, J=7Hz) 

27) 4-[2-{3-Dimethylaminoprop-1-yl)oxybenzoyl}amino-3-

methoxy-N-methyl-N-(2-(5-(4-methylpiperazin-l­

yl}carbonylpent-l-yl]oxy-4-methylphenyl]benzamide 

35 ~"MR (CDCl31 5) : 1.50-1.91 (6H, m), 2.07-~.18 (2H, 
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m), 2.25 (6H, s), 2.28 (3H, s), 2.30 (3H, s}, 

2.32-2.44 (2H, m), 2.48 (2H, t, J=SHz), 3.32 

(3H, s), 3.49 (2H, t, J=SHz), 3.63 {2H, t, 

J=3Hz), 3.78 (3H, s), 3.81-3.92 (2H, m), 4.25 

(2H, t, J=SHz), 6.54-6.64 (2H, m), 6.80-6.91 

(2H, m), 6.99-7.ll (4H, m), 7.40-7.48 (lH, m) 

8.18 (lH, d, J=7Hz), 8.38 {lH, d, J=7Hz) 

28) 4-[2-(Ethoxycarbonylmethoxy)benzoyl]amino-3-methoxy­

N-methyl-N-[2-(5-(4-methylpiperazin-l­
yl)carbonylpent-l-yl]oxy-4-methylphenyl]benzamide 

NMR (CDCl3, 5) : 1.23 (3H, t, J=SHz), 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•SHz), 3.67 (2H, 

t, J=5Hz), 3.76 (3H, s), 3.84-4.02 (2H, m), 4.24 

·(2H, q, J=SHz), 4.85 C2H, s), 6.55-6.67 (2H, m), 

€.81-7.19 (6H, m), 7.41-7.49 (lH, m), 8.20 (lH, 

d, J=8Hz), 8.34 (lH, d, J=iHz) 

29) 4-(2-[3-(Phthalimido-l-yl)prop-l-yloxy]-3-
methylbenzoyl]am.ino-3-methoxy-N-methyl-N-[2-[5-{4-

methylpiperazin-l-yl)carbonylpent-l-yloxy-4-
methylphenyl]benzamide 

NMR (CDCl31 o) :. 1.50-1.92 (6H, m), 2.14-2.44 (SH, 
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 (2H, t, 

J=SHz), 3.63 (2H, t, J=SHz), 3.81 (3H, s), 3.81-

4.03 (BH, m), 6.55-6.68 (2n, ml, 6.82-~.38 (6H, 

m), 7.59-7.88 (SH, m), 8.32 (lH, d, J=8Hz) 

30) 4-[2-[3-(Phthalimido-l-yl)prop-l-yl].oxy-4-
methylbenzoyl]amino-3-methoxy-N-methyl-N-[2-[5-(4-

methylpiperazin-1-yl)carbonylpent-l-yl)oxy-4-

methylphenyl]benzamide 
NMR (CDCl31 6) : l.50-1.9-1 (8}!, m.) I 2.27 (3H, S) I 
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2.30 (3H; s), 2.Ji-2.42 (6H, m}, 2.38 (3H, s), 

3.32 (3H, s}, 3.50 (2H, t, J=SHz}, 3.63 (2H, t, 

J=SHz), 3.78 (3H, s), 3.85-4.02 (6H, m), 4.28 

(2H, t, J=SHz), 6.58-6.67 (2H, m), 6.77 (lH, s), 
6.80-6.92 (4H, m), 7.oo· ClH, s), 7.58 (4H, s), 

8.01 (lH, d, J=8Hz), 8.18 (lH, d, J=8Hz) 

31) 4-[2-[3-(Phthalimido-l-yl)propyloxy]-S­

methylbenzoyl)amino-3-methoxy-N-methyl-N-[2-[5-(4-

methylpiperazin-l-yl}carbonylpent-1-yl]oxy-4-

methylphenyl]benzamide 

NMR (CDCl3, 5) 1.52-1.91 (lOH, m), 2.25 (3H, s), 
2.30 (3H, s), 2.31 (3H, s), 2.31-2.45 (2H, m), . . 

3.31 (3H, s), 3.50 (2H, t, J=4Bz), 3.59 (2H, t, 
J=SHz), 3.64 (2H, t, J=4Hz), 3.78 {JH, s), 3.85-

.,.02 (4H, m), 4.24 (2H, t, J=SHz), 6.58 (2H, m), 

6.81-6.92 (3H, m), 7.00 ClH, s), 7.25 ClH, d, 

J=BHz), 7.59 (3H, s), 7.71-7.79 (lH, m), 7.82-

7.89 (lH, m), 7.92 (lH, s), 8.20 (lH, d, J=8Hz) 

32) 4-(2-(3-(Phthalimido-l-yl)propyloxy]-4-

chlorobenzoyl]amino-3-methoxy-N-methyl-N-(2-[5-(4-
methylpiperazin-1-yl)carbonylpent-l-yl]oxy-4-
methylphenyl]benzamide 

NMR (CDCl31 6) 1.45-l.92 (6H, m), 2.25 (3H, s), 
2.30 (3H, s), 2.29-2.44 (SH, m), 3.32 (3H, s), 

3.46-3.54 (2R, m), 3~61-3.68 (2R, m), 3.78 (3H, 

s), .3.80-4.01 (4H, m), 4.25 (2H, t, J=SHz), 

6.56-6.77 (2H, m}, 6.79-7.04 (7H, m), 7.44 C2H, 

s), 7.70-7.78 (lH, m), 7.81-7.88 (lH, m), 8.06 

(lH, d, J=BHz) 

33) 4-[2-[3-(Phthalimido-l-yl)propyloxyJ-4-

methoxybenzoyl)amino-3-methoxy-N-methyl-N-(2-(5-(4-
methylpiperazin~l~yl)carbonylpent-l-yl]oxy-4-
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met~ylphenyl]benzam.ide 

NMR (CDCl31 6) : 1.49-1.90 (6H, m), 2.15-2.24 (2H, 

·m), ~.28 (3H, s), 2.32 (3H, s), 2.30-2.42 (6H, 

Jr.), 3.33 (3H, s), 3.50 (2H, t, J=4Hz}, 3.60 (2H, 

t, J•SHz), 3.63 (2H, t, ·J=4Hz), 3.79 (3H, s), 
3.85 (3H, s), 3.82-4.0"2 (6H, m), 4 .. 24 (2H, t, 

J=SHz), 6.57-6.68 (2H, m), 6.82 (lH, d, J=BHz), 

6.89 (lH, d, J=Bilz), 7.00 (lH, s.), 7.57 (2H, s), 

7.71-7.76 (2H, m), 7.82-7.88 (2H, m), .8.11 {lH, 

10 d, J=9Hz), 8.17 {lH, d, J=BHZ) 

34) 4-[2-[3-(tert-Butoxycarbonylamino)prop-l­
yl]oxybenzoyl]amino-3-methoxy-N-(2-benzyloxy-4-
methylphenyl)-N-methylbenzamide 

15 NMR (CDC13, 6) 1.40 (9H, s), 2.10 (2H, t, J=SHz), 

20 

25 

30 

35 

2.29 (3H, s}, 3.28 (2H, q, J=SHz}, 3.39 (3H, s), 

3.62 (3H, s), 4.21 (2H, t, J=SHz}, 4.90 (lH, d, 

J=l3Hz), 5.08 (lR, d, J=l3Hz}, 6.63-6.71 (3H, 

c), 6.87 (lH, d, J=7Hz), 6.96-7.11 (6H, m), 

7.31-7.48. (6H, m), 8.21 (lH, d, J=BHz), 8.38 

{lH, d, J=8Hz) 

35) 4-[2-(3-(tert-Butoxycarbonylamino)prop-l­

yl)oxybenzoyl]amino-3-methoxy-N-[2-[4-(2-oxazolin-2-
yl)phenylmethyl]oxy-4-methylphenyl]-N-methylbenzamide 

NMR (CDC13, 5) : 1.40 (9H, s), 2.09-2.17 (2H, m), 
2.28 (3H, ~), 3.27 (lH, q, J•5Hz), 3.40 {3H, s), 
3. 65. (3H., s), 4. 0.5. (2H, t, J=lOHz), 4. 23 (2H, t, 

J=SHz), 4.40 (2H, t, J~lOHz), 4.88 (lH, d, 
J=12Hz), 5.08 (lH, d, J=l2Hz), 6.62 (lH, s), 

6.68 (lH, d), 6.97-7 .ll (6H, %:\), .7 .32 (lH, d, 

J=SHz}; 7.41 (lH, d, J=BHz), 7.92 (2H, d, 
J=8Hz), 8.21 (lH, d, J=BHz), 8.37 (lH, d, J=8Hz) 

3 6) 3-Methoxy-4- [ 2- [ 3- (phthalimido) prop-l-yl] _oxybenzoyl l -
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amino-N-methyl-N-[2-[5-(4-dimethylaminopiperidin-l­

yl)carbonylpent-l-yloxy)pheny!Jbenzamide 

NMR (CDCl3, 6) : 1.22-1.47 (2H, m), 1.47-1.BO (6H, 

m), 1.80-1.92 (4H, m), 2.29 C6H, s), 2.31-2.41 

(3H, m), 2.50-2.63 (lH,· m), 2.95-3.07 (lH, m), 

3.36 (3H, s), 3.48 (lH, s), 3.49 (lH, s), 3.75 

(3H, s), 3.82-4.03 (4H, m), 4.22-4.30 C2H, m), 
4.60-4.70 (lH, m),6.78-6.90 (3H, m}, 6.92-7.20 

(4H, m), 7.40-7.50 (lH, m), 7.55-7.63 (3H, m}, 

7.70-7.80 (lH, m), 7.82-7.90 {lH, m), 8.10-8.22 
(2H, m) 

37) 3-Methyl-4-(2-((3-(phthalimido)prop-l-yl]oxy}­

benzoyl]amino-N-methyl-N-[2-[5-(4-methylpiperazin-l-

15 yl)carbonylpent-1-yloxy]-4-methylphenyl]benzamide 
MASS · (m/z) : 774 (M+H) 

. 38) 4-[2-[(3-tert-Butoxycarbonylaminoprop-l­
yl)oxy]benzoyl)amino-3-chloro-N-methyl-N-(2-(5-(4-

20 dimethylaminopiperidin-l-yl)carbonylpent-l-yloxy]-4-

methylphenyl]benzamide 

NMR (CDCl3 , 6) : 1_.32-1.45 (2H, m), l.41 (9H, s), 

1.48-1.59 (2H, m), 1.62-1.91 (SH, m), 2.08-2.18 

(2H, m), 2.27 (6H, s), 2.28 (3H, s), 2.30-2.40 

25 (3H, m), 2.52-2.61 (lH, m), 2.97-3.07 (lH, 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 (lH, m), 

6.60-6.~3 (2H, ml, 6.87-6.90 ClH, m), 7.02-7.15 

(3H, m), 7.46-7.57 (2H, m}, 8.20-8.22 (lH, m), 

30 8.40 (lH, d, J=7Hz) 

35 

39) 3-Ethoxy-4-[2-[[3-(phthalimido)prop-l-yl]oxyJ­

benzoyl)amino-N-methyl-N-[2-[5-(4-methylpiperazin-1-

yl)carbonylpent-l-yloxy]-4-methylphenyl]benzamide 
MASS {m/z) : 804 (M+H) 
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40) 3-(3-tert-Butoxycarbonylaminoprop-l-yl)oxy-4-[2-[(3-

tert-butoxycarbonylaminoprop-l-yl)oxy)benzoyl]amino­
N-methyl-N-(2-(5-(4-methylpiperazin-l­
yl)carbonylpent-l-yloxy]-4-methylphenyl)benzamide 
NMR (CDCl3, 6) : l.40 and l·.43 (total l8H, s), 1.49-

1.60 (2H, m), 1.62-1.98 (6H, m), 2.00-2.10 (2H, m), 2.27 

(3H, s), 2.29 (3H, s), 2.31-2.41 (6H, m), 3.17-3.29 (4H, 

m), 3.30 (3H, s), 3.45-3.50 (2H, m), 3.59-3.69 .(2H, m), 

3.84-4~05 (4H, m), 4.22-4.30 (2H, m), 5.04 (2H, br), 6.55-

6.63 (2H, m), 6.85 (lH, d, J•7Hz}, 6.93 (lH, d, J=7Hz), 

6.98-7.03 (2H, m), 7.09 (lH, t, J=7Hz), 7.43 (lH, t, 

J=7Hz), 8.14 (lH, d, J=7Hz), 8.36 (lH, d, J=7Hz) 

41) 2-Amino-4-(2-[(3-tert-butoxycarbonylaminoprop-l­
yl)oxy]benzoyl]amino-N-methyl-N-[2-[5-(4-

dimethylaminopiperidin-l-yl)carbonylpent-l-yloxy)-4-
methylphenyl]benzamide 
~"MR (CDC13, 6) : 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 (3H, m), 2.50-2.60 (lH, m), 2.96-

3.05 (lH, m), 3.29 (3H, s), 3.31-3.40 (2H, m), 
3.85-3.98 (3H, 

0

m), 4.19 (2H, t, J=6Hz), 4.57-

4.67 (lH; m), 6.57-6.59 (lH, m), 6.63 (2H, s), 

6.78-6.89 (2H, m), 6.96 (lH, d, J=7Hz), 7.09 

(lH, t, J=6Hz), 7.15 (lH, s), 7.40-7.46 (lH, m), 

8.17 (lH, d, J=6Hz) 

42) 2-(2-((3-tert-Butoxycarbonylaminoprop-l­
yl)oxy]benzoyl]amino-N-methyl~N-[2-(5-(4-

. dimethylaminopiperidin-l-yl)carbonylp~nt-l-yloxyJ-4-
methylphenylJ-5-pyridinecarboxamide 
NMR (CDCl31 0) : 1.30 (9H, s), l.35-1.93 (12H, m), 

2.10-2.22 (2H, m), 2.28 (9H, s), 2.30-2.40 (3H, 

m), 2.50-2.62 (lH, m), 2.95-3.08 (lH, m), 3.33 

~ . . . 
.... 

' ··• 

·' 

·' 

-i.i 

... 

= 

·I 



-. 

. • 

WO 9&'41'795 PCT/JP!1'/01533 

5 

Example 14 

- 149 -

(3H, s), 3.38-3.49 (2H, m), 3.82-3.98 (4H, m), 

4.29 (2H, t, J=6Hz), 4.57-4.67 (lH, m), 6.60-

6.62 (2H, m), 6.90 (lH, d, J=6Hz}, 6.99 (lH, d, 

J=7Hz), 7.09 (lH, t, J=7Hz), 7.44-7.55 (2H, m), 

8.13-8.21 (2H, m), 8.39' (lH, s) 

To an ice bath cooled solution of 4-[2-[(3-aminoprop­
l-yl)oxy]benzoyl]ainino-N-methyl-N-[2-[5-(4-

10 methylpiperazin-1-yl)carbonylpent-1-yloxy]phenyl]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 
15 water (10 ml), saturated aqueous sodium hydrogen carbonate 

solution (10 ml) and brine ClO ml}, and dried over 
magnesium sulfate. The solvent was evaporated to give 

. 4-[2-[(3-acetylaminoprop-1-yl)oxy]benzoylJamino-N-methyl­
N-[2-[5-(4-methylpiperazin-l-yl)carbonylpent-l-· 

20 yloxy]phenyl]benzamide (201 mg) as a colorless amorphous. 
mm ( CDCl 3 , 6} 1. 51 f 2H, m) , 1. 62-1. e 6 ( 4H, m> , 

1.93 (3H, s), 2.11 (2H, a), 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, 

25 J=7.5Hz}, 6.28 (lH, m), 6.15-6.83 (2H, m), 6.94-

1.11 (4H, m), 7.31 (2H, d, J=8.5Hz), 7.40-7.49 

(3H, m), 8.08 (lH, d, J=1Hz), 9.18 (lH, s) 

30 

E3ample 15 

To a mixture of 4-(2-[(3-aminoprop-1-
yl)oxy]benzoyl]amino-N-methyl-N-[2-[5-(4~m~thylpiperazin-

1-yl)carbonylpent-l-yloxy]phenyl]benzamide (220 mq) and 
37% aqueous formaldehyde (290 mq) in a mixture of methanol 
(10 ml) and acetic acid (0.2 ml) was added sodium 

35 cyanoborohydride (~4.8 mq) 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 aqueous sodium hydrogen 

carbonate solution (20 ml), water (10 ml) and brine (10 

ml). The organic phase was dried over magnesium sulfate 

and the solvent was evaporated to qive 4-[2-[(3-
dimethylaminoprop-1-yl}oxy)benzoyl]amino-N-methyl-N-(2-[5-

(4-methylpiperazin-1-yl)carbonylpent-l­

yloxy]phenyl]benzam.ide (215 mg) as a colorless amorphous. 

NMR (CDC13, 5} : 1.55 (2H, m), 1.73 (2H, m), 1.84 

(2H, 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 (2H, m), 3.62 (2H, m), 4.24 

(2H, l:, J•7.5Hz), 6.74-6 •. 83 (2H, m), 6.97-7.03 

{2H, m), 7.07-7.16 {2H, m), 7.32 (2H, d, 

·J=8.5Hz), 7.42-7.50 (3H, m), 8.22 {2H, d, J=7Hz) 

Example 16 

To a solution of 4-[2-[(3-aminoprop-1-yl)oxy]­

benzoyl]am.ino-N-methyl-N-[2-[5-(4-methylpiperazin-l­
yl)carbonylpent-1-yloxyJphenyl)benzamide (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-l­

yl)oxy]benzoyl]amino-N-methyl-N-[2-IS-(4-methylpiperazin-
1-yl)carbonylpent-l~yloxy}phenyl]benzamide dihydrochloride 

(205 mg) as a ~bite powder •.. 
NMR <D20, ~) : 1.40 (2H, m), 1.59 (2H, m), 1.70 (2H, 

m), 2.09 (2H, m), 2.42 (2H, t, J=7.5Hz), 2.92 

(3H, s), 2.96-3.17 (6H, m), 3~2~.(3H, s), 3.41-

3.59 (2H, m), 3.69 (lH, m), 3.82 (lH, m), 4.04-
4.20 (3H, m), 4.53 (lH, m), 6.72 (lH, d, J=7Hz), 

6.81 (lH, t, J=7Hz), 6.93-1.60 (llH, m) 
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Example 17 

The following compounds were obtained according to a 
similar manner to that of Example 16. 

S 1) 4-[2-[(3-Acetylaminoprop-l-yl)oxyJbenzoyl]amino-N-

10 

15 

20 

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

1-yloxy)phenyl]benzamide hydrochloride 

NMR (D20, 5) : 1.38 (2H, m), 1.50-1.68 (4H, m), 1.48 

(2H, m), 1~81 (3H, s), 2.42 (2H, m), 2.90 (3H, 

s), 2.97-3.15 (6H, m), 3.24 (3H, s), 3.40-3.61 

(4H, m), 3.71-3.92 (2H, m), 4.14 (lH, m), 4.54 

(lH, m), 6.62-6.77 (2H, m), 6.79-6.90 {2H, m), 

1.00 (lH, m), 1.11 (lH, m), 7.19-7.33 (SH~ m), 

7.59 (lH, d, J=7Hz) 

2) 4-[2-[(3-Dimethylaminoprop-l-yl)oxy]benzoyl]amino-N­

methyl-N-[2-[5-(4-metylpiperazin-l-yl)carbonylpent-l­

yloxy]phenyl]benzamide dihydrochloride 
NMR (D2o, 6) : 1.51 (2H, m), 1.67 (2H, m), 1.81 (2H, 

m), 2.22 (2H, m), 2.53 (2H, t, J=7.5ffz.), 2.65 

(6H, s), 2.82 (3H, s), 3.C0-~.17 (2H, m), 3.23 

(2H, t, J=7.5Hz), 3.37 (3H, s), 3.89 (lH, m), 

4.13 (lH, m), 4.07-4.20 (3H, m), 4.58 (lH, m), 

6.92-7.00 (2H, m), 7.11-7.18 (2H, m), 7.26-7.48 
25 (6H, m), 7.54-7.60 (2H, m) 

30 

35 

3) 4-[2-[(4-Methylpiperazin-1-yl)carbonylmethoxy]­

benzoyl)amino-N-methyl-N-[2-[5-(~-methylpiperazin-l­

yl)carbonylpent-1-yloxy]phenyl]benzamide 

dihydrochloride 
NMR CD20, ~) : 1.36 (2H, m), 1.53.~~a, m), 1.66 (2H, 

m}, 2.98 (6H, s), 2.91-3.25 (lOH, m}, 3.30 (3H, 

s), 3.37-3.69 (4H, m), 3.77-3.96 (2H, m), 4.35-

4.56 C2H, m), 4.82 (2H, s), 6.75 (lH, d, J=7Hz), 
6.84 (lH, t, J=7Hz), 6.92 (lH, d, J=1Hz), 7.03-
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7.15 (2H, m), 7.22 (lH, d, J=7Hz), 7.29 (2H, d, 

J=8.SHz), 7.43-7.58 (3H, m), 7.80 (lH, d, J=7Hz) · 

4) 4-[2-(3-Piperidinoprop-l-yloxy)benzoyl]amino-N­

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

1-yloxy]phenyl]benzamide dihydrochloride 
NMR co2o, 6) : 1. 42·-1. 67 C lOH, m), l .18 (2H, m), 

2.20 
Ir,) I 

l!l) I 

m), 
7.17 

m) 

(2H, m), 
2.94 (3H, 

3.35 (3H, 

4.16-4.25 

(2H, m) , 

2.51 (2H, t, J=7.SHz), 2.65 (2H, 

s), 2.95-3.21 (6H, m), 3.32 (2H, 

s), 3.57 (2H, m), 3.92-4.04 (2H, 

(4H, m), 6.91-6.99 (2H, m), 1.08-

7.23-1.47 (6H, m), 1.52-7.60 (2H, 

5) 4-[2-[2-(Dimethylami.no)eth-1-yloxy]benzoyl)amino-N­

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

1-yloxy)phenyl]benzamide dihydrochloride 

NMR (D20, 6) : 1.52 (2H, m), 1.68 (2H, m), 1.81 (2H, 

m.), 2.52 (2H, 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 (!H, m), 4.01 (lH, m), 4.24 

(lH, m), 4.47 (2H, m), 4.57 (lH, m), 6.92-7.00 

(2H, m), 7.13-7.48 (SH, m), 7.52-7.62 (2H, m) 

6) 4-[2-(3-Am.inoprop-l-yl)oxyJbenzoylamino-N-methyl-N­

[2-[3-(4-methylpiperazin-l-yl}carbonyla.minoprop-l­
yloxy]phenyl]benzamide dihydrochloride 
NMR (D2o, l5). : 2.01 ~2H, m), 2.1'7 (2H, m), 2.91 (3H, 

s), 2.95-3.46 (8H, m), 3.40 (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), 1.26-'7.37 (2H, m), ... 
7.39-7.48 (4H, m), 7.54-7.64 (2H, m) 

7) 4-[2-[(3-Aminoprop-1-yl)oxy]benzoyl]amino-3-methoxy­

N-methyl~N-[4-methyl-2-[5-(4-methylpiperazin-1-

I . 1! 
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yl)carbonylpent-1-yloxy)phenyl)benzamide dihydrochloride 

NMR CD20, 6) : 1.43 (2H, m), 1.60 (2H, m), l.72 (2H, 

m), 2.07 (2H, m), 2.18 (3H, s), 2.45 (2H, t, 
J=7.5Hz), 2.90 (3H, s), 2.92-3.13 (4H, m), 3.30 
(3H, s), 3.41-3.63 (4H,·m), 3.64 (3H, s), 3.82 (lH, 

m), 3.92 ClH, m), 4.04-4.61 (3H, m), 4.50 (lH, m), 
6.66-6.74 (3H, m), 6.93-7.04 (3H, m), 7.10 (lH, d, 

J=7Hz), 7.41 (lH, t, J=7Hz), 7.73 (lH, d, J=7Hz), 

7.95 (lH, d, J=7Hz) 

8) 4-(2-(3-Jmt.inoprop-l-yl)oxy-4-methylbenzoyl]amino-3-

methoxy-N-methyl-N-[2-[5-(4-methylpiperazin-l­
ylcarbonyl)pent-1-yloxy]-4-methylphenylJbenzamide 

dihydrochloride 
15 NMR (CDCl3 , ~) 1.48-1.96 (SH, 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.ll (2H, m), 

4.22-4.32 (2H, m), 6.58-6.67 (2H, m), 6.79-6.96 

(SH, m), 7.87 (lH, d, J=SHz), 8.69-8.75 (lH, m), 

20 9.41 (lH, br) 

9) 4-{2-(3-.Aminoprop-l-yl)oxy-3-methylbenzoyl]amino-3-
methoxy-N-methyl-N-[2-[5-(4-methylpiperazin-l­
yl)carbonylpent-1-yl]oxy-4-methylphenyl]benzamide 

25 dihydrochloride 

30 

NMR (CDCl31 5) : 1.46-1.92 (6H, m), 2.15-2.57 (4H, 

m), 2.24 (3E, S), 2.30 (3H, s), 2.62-2.98 (6H, m), 

2.80 (3~, s), 3.Q2-3.29 C4H, m), 3.28 (3H, s), 
3.73-4.18 (SH, m), 4.46 (lH, br), 4.62 (lH, br), 

6.56-6.68 (2H, m), 6.81-6.96 (3H, m}, 1.10 (lH, dd, 

J=2, 8Hz), 7.30 (lH, d, J=BHz),_ ].66-7.77 (lH, m), 

~ 8.28-B.52 (4H, m), 9.65 (lH, br) 

10} 4-[2-(3-Acetylaminoprop-1-yl)oxybenzoyl]amino-3-methoxy-
35 N-methyl-N-(2-(5-(4-dimethylaminopiperidin-l-
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yl)carbonylpent-1-yl]oxy-4-methylphenyl)benzamide 
hydrochloride 
NMR (CDCl31 5) . 1.48-1.92 (6H, m.) I 1.91 (3H, s), . 

l.96-2.25 (2H, m>, 2.30 (3H, s), 2.30-2.39 (2H, m), 
2.68 (6H, s), 3.32 (3H, s)", 3. 35-3. 47 (2H, m), 3. 76 
(3H, s), 4.26 (2H, b-r), 4.75 (lH, br) I 6.56-1.12 (6H, 

m), 7.47 (lH, br), 8.10 {lH, br), 8.39 (lH, br) 

11) 4-[2-(3-Aminoprop-l-yl)oxybenzoyl]amino-3-methoxy-N-[2-
[4-(3-aminopropionyl)aminobut-1-yl]oxy-4-methylphenyl]­
N-methylbenzamide dihydrochloride 
NMR (CDCl3 , 6) 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 (SH, m), 7.29-7.48 (2H, m), 8.17 (lH, 
br), 8.35 (lH, br) 

12) 4-[2-(3-Guanidinoprop-l-yl)oxybenzoyl]amino-3-metboxy-N-
20 methyl-N-[2-(5-(4-dimethylaminopiperidin-l-

25 

30 

35 

yl)carbonylpent-1-yl]oxy-4-methylphenyl]benzamide 
dihydrochloride 
NMR (CDCl31 6) : l.

0

49-l.93(6H, m), 2.05-2.41 (SH, 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 (lH, br), 7.98-8.19 (2H, m), 
8.28-8.~5 (lH, m) 

13} 4-(2-Hydr~xybenzoyl)amino-3-methoxy-N-methyl-N-[4-

methyl-2-[5-(4-methylpiperazin-l-yl)~~rbonylpent-l­

yloxy]phenyl]benzamide hydrochloride 
NMR (DMSO-d6, 6) : 1.35-1.66 (4H, m), 1.66-l.83 (25, 

~), 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, 
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s), 3.28-3.63 (2H, m), 3.68 (3H, s), 3.77-4.19 (3H, 

m), 4.34-4.52 (lH, m), 6.64 (!H, d, J=9Hz), 6.75-
: 7.12 (6H, m), 7.40 (lH, m) I 7.98 (lH, d, J=9Hz), 

6.23 {lH, d, J=9Hz) 
.... 5 

10 

15 

14} (S)-4-[2-[(3-.Amino-l-methylprop-l-yl)oxy]benzoyl]amino-

3-methoxy-N-m.ethyl-N-[4-methyl-2-[5-(4-methylpiperazin-

1-yl)carbonylpent-1-yloxy]phenyl]benzamide 

dihydrochloride 

NMR (DMSO-d6, o) : 1.35 {3H, d, J=7Hz}, 1.40-1.65 (4H, 

m), 1.66-1.82 (2H, m), 1.92-2.20 (2H, m), 2.23 (3H, 

S), 2.39 (2H, t, J=7Hz), 2.64 (3H, s), 2.78-3.43 

(llH, m), 3.51-4.07 (7H, m), 4.93-5.09 (lH, m), 

6.65 (lH, d, J=8Hz), 6.82 (lH, s), 6.89 (lH, d, 
J=8Hz), 6.98 (lH, s), 7.04 (lH, d, J=BHz), 7.12 

.(lH, dd, J=8, 8Hz), 7.36 (lH, d, J=8Hz), 7.57 (lH, 

dd, J•8, 8Hz), 1.98-8.35 (4H, m) 

15) 4-(2-~inobenzenesulfonyl}amino-3-methoxy-N-methyl-N-[4-

20 methyl-2-(5-(4-methylpiperazin-l-yl)carbonylpent-l-

25 

: 30 

35 

yloxy]phenyl]ber.zamide dihydrochloride 

NMR CDMSO-de, ~) : 1.36-1.45 (2H, ~), 1.50-1.59 (2H, 
m), l.65-1.73 (2H, m), 2.23 and 2.29 (total 3H, s), 

2.34-2.42 (4H, m), 2.77 (3H, d, J=lHz), 2.92-3.00 
(2H, m), 3.11 and 3.13 (total 3H, s), 3.19 ClH, s), 
3.36-3.70 (lOH, m), 4.03-4.il (lH, m), 4.40-4.48 

(lH, m), 6.44-6.50 (lH, m), 6.60-6.88 (6H, m), 

6.94-7.~0 (2H, m) 1 7.27-7.32 (lH, m) 

ESI-MASS (m/z) : 638 (M+H) 

16) (R)-4-[2-[(4-.A&~inobut-2-yl)oxy)benzoyl]amino-3-methoxy-. . . 
N-methyl-N-[4-methyl-2-[5-C4-methylpiperazin-l-

yl)carbonylpent-1-yloxy)phenyl]benzamide dihydrochloride 

NMR (DMSO-d6, 6) : 1.37 and 1.39 (total 3H, s), 1.40-

1.78 (SH, m), !.94-2.12 (3H, m), 2.23 (3H, s), 2.30-2.40 
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(4H, 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), 3.83-3.99 {3H, 

m), 4.94-5.02 (lH, m), 6.65 (lH, d, J=BHz), 6.82 

(lH, s), 6.88 (lH, d, J=8Hz), 6.98 (lH, s), 7.03 

(lH, d, J=BHz), 7.13 (lH, t, J=8Hz}, 7.33 (lH, d, 

J=9nz), 7.58 (lH, t, J=BHz), 1.ea-s.02 (2H, br), 

8.04 (lH, d, J=9Hz), 8.2i (lH, d, J=8Hz) 

ESI-MASS (ll'./Z) 674 (M+P.) 

10 17) (R)-4-(2-[(4-~inobut-2-yl)oxy]benzoyl]amino-3-methoxy-

15 

20 

N-methyl-N-[4-methyl-2-[5-(4-dimethylaminopiperidin-l­

yl}carbonylpent-1-yloxy]phenyl]benzamide dihydrochloride 
MMR (DMSO-d6, 5} ~ 1.36 and 1.38 (total 3H, s), 1.40-

1.80 (12H, m), l.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 {3H, s), 3.83~4.00 (3H, m), 

4.43-4.Sl (lH, m), 4.96-5.03 (lH, m), 6.65 (lH, d, 

J•8Hz), 6.83 (lH, s), 6.87-6.92 (lH, m), 6.98 (lH, 

s), 7.03 (lH, d, J=8Hz}, 1.14 (lH, t, J=8Hz), 7.34 

{lH, d, J•8Hz), 7.58 (ln, t, J=BHz), 8.04 (lH, d, 

J=8Hz), 8.24-8.30 (lH, m) 

ESI-MASS {m/z) : 702 {M+H) 

18) CS)-4-[2-[{4-Am.inobut-2-yl)oxy]benzoyl]amino-3-methoxy-

25 N-methyl-N-[4-methyl-2-[S-(4-dimethylaminopiperidin-l-

30 

35 

yl)carbonylpent-l-yloxy]phenyl]benzamide dihydrochloride 
NMR CDMSO-d6, 6) : 1.35 and 1.38 (total 3H, s), 1.42-

· i.79 (l~H, m), 1..8.8-2.14 (3H, m), 2.25 (3H, s), 

2.36 (2H, t, J=8Hz), 2.51 (6H, s), 2.89-3.02 {4H, 

m.), 3.20 (3R, s), 3.76 (3H, s), 3.84-4.00 (3H, m), 

4.43-4.50 (lH, m), 4.97-5.03 (l~~ m), 6.65 (lH, d, 

J=BHz}, 6.82 {lH, s), 6.88-6.92 (lH, m), 6.98 (lH, 
s), i.02 (lH, d, J=8Hz), 7.15 (lH, t, J=BHz), 7.34 

{lH, d, J=8Hz), 7.58 ClH, t, J=8Hz), 8.03 (lH, d, 

J=8Hz), 8.24-8.30 (lH, m} 
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ESI-MASS (m/z) : 702 (M+H) 

19) 4-[2-(4-Aminobut-l-yl)oxybenzoylJamino-N-methyl-N-[2-[S­

(4-methylpiperazin-1-yl)carbonylpent-l-yl]oxy]­

phenylbenzamide dihydrochloride 

NMR CD2o, 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 

{SH, m), 2.92 (3H, s), 3.33 (3H, s), 3.43-3.61 (3H, 

m), ·J.81 (lH, m), 3.95 (lH, m}, 6.84 ClH, d, 

J=7Hz), 6.91 (lH, t, J=7Hz}, 7.00-7.08 (3H, m), 

7.19 (lH, t, J=7Hz), 7.26-7.37 (4H, m), 7.48 ClH, 

t, J•7Hz}, 7.62 (lH, d, J=7Hz) 

20) 4-[2-{3-Aminoprop-1-yl)oxybenzoyl]amino-N-[2-(5-

15 ethoxycarbonylpent-1-yl)oxy-4-methyl]phenyl-N-

methylbenzamide ~ydrochoiride 
NMR (DMSO-d6, ~) : 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, 

20 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 (lH, d, J=7Hz), 6.80 (lH, s), 

6.98-7.07 (2H, m), 7.15 (lH, d, J=7Hz), 7.22 (2H, 

d, J=8Hz), 7.43-7.57 (4H, m), 7.86-8.00 (3H, hr) 
25 

30 

35 

21} 4-(2-(3-Aminoprop-1-yl)oxybenzoyl]amino-N-methyl-N-[4-

methyl-2-[5-(4-methylpiperazin-1-yl)carbonylpent-l­
yl}oxy]phenylbenzamide dihydrochloride 

NMR (DMSO-d6, 6) : 1.38-1.49 (2H, m), l.52-1.62 (2H, 

m), l.68-1.78 c2a, m), l.96-2.09 (2H, m), 2.21 (3H, 

s), 2.38 (2H, t, J=7.5Hz), 2.73. (3Hxl/2, s), 2.75 

(3Hxl/2, s), 2.81-3.07 (4H, m), 3.15 (3H, s), 

3.30-3.54 (4H, m), 3.81-4.21 (SH, m), 4.45 (lH, m), 

6.65 (lH, d, J=7Hz), 6.81 (lH, s), 6.99-1.08 (2H, 

ml, 7 .15 (lH, d, J=7Hz), 7. 22 (2H, d, J=8Hz) ,_ 7. 45-
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7.60 (4H, m), 8.04 (2H, br) 

4-[2-(3-Aminoprop-l-yl)oxybenzoyl]amino-N-methyl-N-[2-

[3-(4-methylpiperazin-l-yl) carbonylprop-1-yl]oxy}­

phenylbenzamide dihydrochloride 

NMR (DMSO-d6, 6) : 1.90-2.09 (4H,_ m), 2.48-2.59 (2H, 
m), 2.72 (3Hxl/2, s), 2.73 (3Hxl/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 (lH, m), 4.80 

(lH, m), 6.87 (lH, t, J=7Hz), 6.98 (lH, d, J=7Hz), 

7.04 (lH, t, J=7Hz), 7.11-7.26 (SH, m), 7.44-7.59 

C4H, m), e.os (2H, br> 

I 
I 

,, .. 

_· 

23) 4-[2-(3-Aminoprop-l-yl)oxybenzoyl]amino-N-methyl-N-[4- . 
15 methyl-2-(4-methylpiperazin-1-ylcarbonyl)phenylmethoxyJ-

20 

25 

30 

35 

phenylbenzamide dihydrochloride 
NMR (DMSO-d51 a) : 1.97-2.07 (2H, m), 2.26 (3H, s), 

2.75 (3Hxl/2, s), 2.77 (3Hxl/2, s), 2.82-2.95 (2H, 
m), 3.02-3.14 (2H, m), 3.21 (3H, s), 3.30-3.49 (4H, 
m), 3.91-4.21 (4H, m), 5.09 (lH, d, J=l4Hz), 5.20 
(lH, d, J=14Hz), 6.70 (lH, d, J=7Hz), 6.93 (lH, s), 

7.02-7.25 (SH, m), i.43-7.57 (SH, m), 7.92-8.04 
(3H, br) 

24) 4-[2-(3-Hyciroxyprop-l-yl)oxybenzoyl]amino-N-methyl-N-[2-

[5-(4-methylpiperazin-l-yl)carbonylpent-l-yl)oxy]­
phenylbenzamide hydrochloride 

NMR (DMSO-d6, 6) : 1.39-1.50 (2H, m), 1.52-1.62 (2H, 
m), l.69-1.79 (2H, m), l.84-1.93 (2H, m), 2.40 (2H, 

t, J•1.5Hz), 2.70 (3Hxl/2, s), 2.72 (3Hxl/2, s), 

2.82-3.07 (4H, m), 3.19 (3H, .s>.1 .. 3.28-3.60 (4H, m), 
3.80-3.98 (2H, m), 4.10 (lH, m), 4.17 (2R, t, 
J=7.5Hz), 4.45 (lH, m), 6.85 (lH, t, J=7Hz), 6.98 

(lH, d, J=7Hz), 7.03 (lH, t, J=7Hz), 7.13-7.24 (SH, 
m), 7.43-7.54 (3H, m}, .7.62 (lH, d, J=7Hz) 
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25) 4-_[2-(4-Hydroxy-l-butyn-l-yl)benzoyl]amino-N-methyl-N­

(2-(5-(4-methylpiperazin-l-yl)carbonylpent-l-yl]oxy]­

phenylbenzamide hydrochloride 

NMR (DMSO-d6, ~) : 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, 

m), 3.84-3.98 C2H, m), 4.08 (lH, m), 4.47 (lH, m), 
6.84 (lH, t, J=?Hz), 6.97 (lH, d, J=7Hz), 7.13-7.25 

"(4H, m}, 7 .41-7. 53 (6H, m) 

26) 4-[2-(4-Aminobut-1-yl)benzoyl]am.ino-N-methyl-N-[2-[5-(4-

methylpiperazin-l-yl)carbonylpent-l-yl}oxy]­
phenylbenzamide dihydrochloride 

NMR CDMSO-d6, ~} : 1.39-1.62 (SH, 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 (lH, m), 4.43 (lH, 

m), 6.84 (lH, t, J=7Hz), 6.99 (lH, d, J=7Hz), 

7.11-7.42 (6H, m), 7.50-7.56 (2H, mJ, 7.75-7.91 

20 (2H, m) 

27) 4-[2-[(3-Aminoprop-1-yl)oxy]benzoyl]amino-3-methoxy-N­

me~hyl-N-[4-methyl-2-(5-(4-methylpiperazin-l-yl)­

carb~nylpent-1-yl]oxyJphenylbenzamide hydrochloride 

25 NMR (DMSO-d6, 6) : 1.40-1.51 (2H, m), 1.53-1.62 (2H, 

30 

35 

m), 1.69-1.80 (2H, m), 1.98 (3H, s), 1.98-2.03 (2H, 

m), 2.22 (3H, s), 2.39 (2H, t, J=7.5Hz), 2.71 

(3Hxl/2, s), 2.74 (3Hxl/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 (SH, m), 4.32 (2H, t, J=7.5Hz), 4.43 

(lH, m), 6.65 (lH, d, J=7Hz), .~ •. 81 (lH, S), 6.87-

6.95 (2H, m), 7.05 (lH, d, J=7Hz), 7.11 (lH, t, 

J=7Hz), 7.26 (lH, d, J=1Hz), 7.54 (lH, t, J=7Hz), 

8.03 (lH, d, J=7H~), 8.28 (lH, d, J=7Hz) 
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28) 3-Methoxy-4-(2-hydroxybenzoyl)amino-N-methyl-N-[4-
methyl-2-[4-(4-methylpiperazin-l-yl)carbonyl]­
phenylmethoxy]phenylbenzamide hydrochloride 
NMR (DMSO-d6, 6) : 2.23 (3H, s), 2.75 (3Hxl/2, s), 

5 2.77 (3Hxl/2, s), 2.97~3.15 (2H, m), 3.21 (3H, s), 
3.24-3.80 (6H, m), 5.06 (lH, d, J=14Hz), 5.19 (lH, 
d, J=l4Hz), 6.70 {lH, d, J=7Hz), 6.90-7.01 (3H, m), 
7.lC (lH, d, J=7Hz), 1.22 (2H, d, J=8Hz), 7.41 (lH~ 

d, J=7Hz), 7.44-7.55 (7H, m), 7.87 (lH, d, J=7Hz) 
10 

29) 4-[2-(3-Aminoprop-1-yl)oxybenzoyl}amino-3-methoxy-N­
methyl-N-[4-methyl-2-[4-(4-methylpiperazin-1-
yl)carbonyl}p~enylmethoxy]phenylbenzamide 

dihydrochloride 
15 NMR (DMSO-d6, 6) 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 C3H, 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 (lH, d, 
J=14Hz), 5.20 (lH, d, J=l4Hz), 6.76 (lH, d, J=7Hz}, 

20 6.88 ClH, d, J=7Hz), 6.90-6.98 (2H, m), 7.09-7.19 
(2H, m), 7.28 (lH, d, J=7Hz}, 7.50-7.62 (2H, m), 
7.98-8.15 (4H, m), 8.23 (lH, d, J=7Hz) 

30) 3-Methoxy-4-[2-(3-aminoprop-1-yl)oxy]phenylmethyl]-
25 amino-N-me~hyl-N-[4-methyl-2-(5-(4-methylpiperazin-1-

30 

35 

yl)carbonylpent-l-yl]oxy]phenylbenzamide 
trihydrochloride 
NMR (DMSO-d6, 5) : 1.35-1.47 (2H, m), 1.49-1.59 C2H, 

m), 1.64-1.74 (2H, m), 2.00-2.10 (2H, m), 2.22 (3H, 
s), 2.30-2.38 (2H, m), 2.69 (3Hxl/2, s), 2.13 
(3Hxl/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 (6H, m), 4.22 
(2H, s), 4. 70 · (lH, br), 6. 21 (lH, d, J=7Hz), 6. 58-

6. 66 (2H, m), 6.71-6.99 (SH, m), 7.09 (lH, d, 
J=7Hz), 7 .20 (lH, t,· J=iHz), 8. 02 (2H, br d) 
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31) '-(2-Dimethylamino-4-methyl)phe~.oxymethyl-N-methyl-N-[4-

methyl-2-[5-(4-methylpiperazin-l-yl)carbonylpent-1-
yl]oxy)phenylbenzamide dihydrochloride 
NMR {DMSO-d6, CS) : 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 (2H, t, J=7.5Hz), 2.71 (3Hxl/2, s), 2.73 
(3Hxl/2, S), 2.80-3.58 (4H, m) / 3.03 (6H, s), 3.17 
(3H, s), 3.72-4.48 (6H, m), 5.21 (2H, s), 6.62 (lH, 
d, J=7Hz), 6. 78 (lH, s), 6.91 (lH, d, J=7Hz), 7 .02 
(lH, d, J=7Hz), 7.11 (lH, d, J=7Hz), 7.26 (2H, d, 
J=8Hz), 7.37 (2H, d, J=8Hz), 7.70 (lH, d, J=7Hz) 

32) 4-[2-(3-Aminoprop-l-yl)oxybenzoyl]amino-3-methoxy-N­
methyl-N-[2-[4-(4-methylpiperazin-1-yl)carbonyl]­
phenyleth-1-yl]phenylbenzamide dihydrochloride 
NMR ·coMSO-d6, CS> : 2. 06-2 .19 (2H, m), 2 ~ 55-3 .12 (lOH, 

m), 2.71 (3Hxl/2, s), 2.73 (3P.xl/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 (lH, 
t, J=7Hz), 7.20-7.42 (9H; m), 7.59 (lH, t, J=7Hz}, 
8.01 ClH, d, J=7Hz), 8.08 C2H, br), 8.27 (lH, d, 
J=7Hz) 

33) 4-£2-(3-Aminoprop-l-yl)thiobenzoyl]am.ino-3-methoxy-N-
25 methyl-N-[4-methyl-2-[5-(4-methylpiperazin-l-yl)-

30 

35 

carbcnylpent-1-yl]oxy}phenylbenzamide dihydrochloride 
NMR (DMSO-d6, 6) : 1.40-1.Sl (3H, m), l.52-1.63 (2H, 

m}, 1.70-1.88 C4H m), 2.23 (3H, s}, 2.40 (3H, t, 
J•7.5Hz), 2.71 (3Hxl/2, s), 2.72 (3Hxl/2, s), 2.80-
2.91 C2H, m), 2.94-3.06 (2H, m}, 3.17 (3H, s), 
3.32-3.67 (SH, m), 3.60 (3E, s).,. 3.81-4.10 (3H, m), 

4.41 (lH, m), 6.65 ClH, d, J=7Hz), 6.82 (lH, s), 
6.86-6.92 (2H, m), 7.02 {lH, d, J=7Hz), 7.27 (lH, 
t, J=7Hz), 7.41-7.52 (3H, m), 7.71 (lH, d, J=7Hz), 
9.37 (lH, s) 
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34) 4-£2-(3-Aminoprop-l-yl)oxybenzoyl)amino-3-methoxy-N-[2-

[4-(4-dimethylaminopiperidin-1-yl)carbonyl]phenylmeth­
oxy-4-methyl]phenyl-N-methylbenzamide dihydrochloride 
NMR (DMSO-d6, 6) : 1.57-1.73 (2H, m), 2.00-2.20 (4H, 

m), 2.23 (3H, s), 2.70 (3H, s), 2.71 (3H, s), 2.87-

3.05 (3H, m), 3.24 (3H, s), 3.33-3.50 (lH, m), 3.66 

(3H, s), 3.71-4.05 (4H, m), 4.37 (2~, t, J=7.5Hz), 

5.02 (lH, d, J=l4Hz)., S.20 (lH, d, J=l4Hz), 6.73 

(lH, d, J=7Hz), 6.86 (lH, d, J=7Hz), 6.96 (2H, s), 

7.10-7.19 (2H, m), 7.29 (lH, d, J=7Bz), 7.43-7.52 

(4H, m), 7.58 (lH, t, J=7Hz), 8.00 (lH, d, J•7Hz), 

8.03 (lH, d, J=1Hz) 

35) 4-[2-(3-Aminoprop-1-yl)oxybenzoyl]am.ino-3-methoxy-N-
15 methyl-N-(2-[3-(4-methylpiperazin-l-yl)carbonyl-

20 

25 

methoxyprop-l-yl]oxy]phenylbenzamide dihydrochloride 
NMR (DMSO-d6, ~} : l.94-2.04 (2H, m), 2.10-2.20 (2H, 

m), 2.71 (3Hxl/2, s), 2.23 (3Hxl/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 
(2Hxl/2, s), 4.22 (2Hxl/2, d), 4.35 (2H, t, 

J=7.5Hz), 6.e~-6.97 (3H, m), 7.01 (lP., d, J=7Hz), 
7.10-7.28 (4H, m), 7.58 (lH, t, J=7Hz), 8.03 (lH, 

d, J•7Hz), 8.27 (lH, d, J=1Hz) 

. 36) 4-(2-(3-Aminoprop-l-yl)oxybenzoyl]amino-3-methoxy-N-(2-
[ (E)-5-(4-dimethylaminopiperidin-l-yl}carbonyl-4-penten­

l-yl)oxy-4-methyl)phenyl-N-methylbenzamide 
dihydrochloride 

30 NMR. (DMSO-d6, 6) : 1.36-1.63 (2H, m.), 1.84-1.92 {2H, 

35 

~), 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 (3Hxl/2, s), 3.28-3.42 (2H, m), 3.71 (3H, 

s), 3.84-4.06 C2H, m}, 4.37 (2H, t,. J=7.5Hz), 4.51 
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(lH, m), "6.52 (lH, d, J=15Hz}, 6.60 (lH, m), 6.73-
7.07 (SH, m}, 7.13 (lH, t, J=7Hz), 7.27 (lH, d, 
J=7Hz), 7.56 ClH, t, J=7Hz), 8.01 (lH, d, J=7Hz), 
8.30 (lH, d, J=7Hz) 

37) 4-(2-(3-Aminoprop-1-yl)oxybenzoyl]amino-3-methoxy-N­
methyl-N-[4-methyl-2-[5-(4-methylpiperidin-l­
yl)carbonylpent-l-yl]oxy)phenylbenzamide hydrochloride 
NMR CCDCl31 6) : 0.88 (3H, d, J=7.5Hz), 0.90-1.10 (2H, 

m), 1.34-1.61 (6B, m), 1.70-1.80 (2H, m), 2.10-2.20 
(2H, m), 2.23 (3H, s), 2.30 (2B, t, J=7.5Hz), 
2.45 (lH, m), 2.85-3.00 (3H, m), 3.18 (3H, s), 3.74 
(3H, s), 3.75-4.02 (4H, m), 4.38 (2H, t, J=7.5Hz), 
4.78 (lH, m), 6.65 (lH, d, J=7Hz), 6.82 (lH, s), 

6.88 (lH, d, J=7Hz), 6.98 (lH, s), 7.02 (lH, d, 
J=7Hz), 7.13 (lH, t, J=7Hz), 7.26 (lH, d, J=7Hz), 
7.59 (lH, t, J=7Hz), 8.00 (lH, d, J=7Hz), 8.22 (lH, 
d, J=7Hz) 

20 38) 4-(2,4-Dimethoxybenzoyl)amino-3-methoxy-N-methyl-N-[4-

25 

methyl-2-[5-(4-methylpiperazin-1-yl)carbonylpent-1-
yl]oxy]phenylbenzamide hydrochloride 
NMR (DMSO-de, 6) : 1.40-1.51 (2H, m), 1.51-1.64 (2H, 

m), 1.69.;,l.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 (lH, m), 6.64 (lH, 
d, J=7Hz), 6.81 .(lH, s), 6.88-6.95 (2H, m), 7.03 
(lH, d, J=7Hz), 7.12-7.23 (2H, m), 7.57 (lH, m), 

30 8.29 (lH, d, J=7Hz) 

35 

39) 4-[2-(3-Aminoprop-l-yl)oxybenzoyl]amino-3-methoxy-N-[2-
(3-aminoprop-1-yl)oxy-4-methyl]phenyl-N-methylbenzamide 
dihydrochloride 
NMR (DMSO-d6, 6) 2.00-2.11 (2H, m), 2.13-2.20 (2H, 
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m), 2.25 (3H, s), 2.87-3.00 (4H, m), 3.19 (3H, s), 

3.17 (3H, s), 3.89-4.10 (2H, m), 4.36 (2H, t, 

J=7.5Hz), 6.69 (lH, d, J=7Hz), 6.82 (lH, s), 6.89 

(lH, d, J=7Hz), 7.04 (lH, s), 7.05 (lH, d, J=7Hz), 
7.15 (lH, d, J=7Hz), 7.JB (lH, d, J=7Hz), 7.56 (lH, 
~, J=7Hz), 8.01 (lH, d, J=7Hz), 8.28 (lH, d, J=7Hz) 

40) 4-[2-(3-Aminoprop-1-yl}oxybenzoyl]amino-3-methoxy-N-[2-
(4-aminobut-1-yl)oxy-4-methylJphenyl-N-methylbenzamide 

dihydrochloride 
NMR (DMSO-d6, o} : 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 (lH, d, J=7Hz), 6.34 (lH, s), 6.90 

(lB, d, J=7Hz), 6.96 (lH, s), 7.01 (lH, d, J=1Hz), 
7.14 (lH, t, J=7Hz), 7.27 (lH, d, J=7Hz), 7.57 (lH,. 

t, J•7Hz), 8.00 (lH, d, J=7Hz), 8.25 (7H, d, J=1Hz) 

41) 4-[2-(3-Aminoprop-1-yl)oxybenzoyl]amino-3-methoxy-N-(2-

(4-acetylaminobut-1-yl)oxy-4-methyl]phenyl-N­
methylbenzam.ide hydrochloride 
NMR (DMSO-d6, 6) : . 1. 49-1. 59 (2H, m), l. 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 (2H, m), 3.18 (3H, s), 

3.74 (3H, s), 3.80-4.02 (2H, m), 4.35 (2H, t, 
J=7.5Hz), 6.64 (lH, d, J=7Hz), 7.82 (lH, s), 7.88 

(lH, d, J=7Hz}, 7.96 (lH, s), 7.02 (lH, d, J=7Hz), 
7.13 (lH, t, J=7Hz), 7.26 (lH, d, J=7Hz), 7.57 (lH, 
t, J•7Hz), 8.00 (lH, d, J=7Hz), 8.23 (lH, d, J=7Hz) 

42) 4-{2-(3-Aminoprop-1-yl)oxybenzoyl]amino-3-methoxy-N-[2-

(4-aminoacetylaminobut-l-yl)oxy-4-methyl]phenyl-N­
methylbenzamide dihydrochloride 
NMR (DMSO-d6, 5) : l.53-1.64 (2H, m), 1.70-1.81 (2H, 

m), 2.09-2.21 (2H, m), 2.22 (3H, s), 2.86-2.98 (2H, 
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m), 3.11~3.23 (2H, m), 3.17 (3H, S), 3.47-3.56 (2H, 

m), 3.65-4.00 (2H, m), 3.76 (3H, s), 4.38 (2H, t, 

J=7.5Hz), 6.65 (lH, d, J=7Hz), 6.82 (lH, s), 6.89 

(lH, d, J=7Hz), 6.95 (lH, s), 7.03 (lH, d, J=iHz), 

5 7.12 (lH, c, J=7Hz), 7.25 (lH, d, J=7Hz), 7.56 (lH, 

t, J=7Hz), 8.00 (lH, d, J=7Hz) 8.22 (lH, d, J•7Hz) 

10 

15 

43) 3-Methoxy-4-[2-(piperidin-4-yl)oxybenzoyl]amino-N­

methyl-N-[4-methyl-2-[S-(4-methylpiperazin-1-

yl)carbonylpent-1-yl]oxy]phenylbenzamide dihydrochloride 

NMR (DMSO-d6, 5) : 1.38-1.49 (2H, m), 1.49-1.61 (2H, 

m), 1.66-1.76 (2H, m), 1.85-1.97 (2H, m), 2.20 (3H, 

s), 2.67 (2H, t, J=7~5Hz), 2.73 (3Hxl/2, s), 2.74 

(3Hxl/2, s), 2.80-3.13 (6H, m), 3.13 (3H, s), 3.22-

3.51 (6H, m), 3.60-4.13 (3H, m), 3.74 (3H, s), 4.43 

(lH, :m), 4.91 (lH, m), 6.65 UH, d, J=7Hz), 6.81 

(lH, s), 6.89 (lH d, J=7Hz), 6.96 (lH, s), 7.03 

(lH, d, J=7Hz), 7.12 (lH, c, J=7Hz), 7.35 (lH, d, 

J=7Hz), 7.56 (lH, t, J=7Hz), 7.81 (lH, d, J=7Hz}, 

20 8.27 (lH, d, J=7Hz) 

44) 4-[2-(3-~.mino-l-methylprop-1-yl)oxybenzoyl)amino-3-

methoxy-N-methyl-N-[4-methyl-2-[5-(4-methylpiperazin-1-
yl)carbonylpent-l-yl]oxy]phenylbenzamide dihydrochloride 

25 NMR (DMSO-d6, 6) : 1.35 (3H, d, J=7.5Hz), 1.40-1.63 

30 

35 

(4H, m), l.67-1.80 (2H, m), 1.90-2.18 (2H, m), 2.22 

(3H, s), 2.39 (2H, t, J=7.5Hz), 2.71 (3Hx1/2, s), 

2.74 (3Hxl/2, s), 2.80-3.09 (4H, m), 3.18 (3H, s), 

3.30-3.52 (4H, m), 3.77 (3H, s), 3.83-4.18 (3H, m), 
4.42 ClH, m), 5.01 (!H, m), 6.64 (lH, d, J•7Hz), 

6.81 (lH, s), 6.89 ClH, d, J=7Jlz.), 6.96 (lH, s), 

7.03 (lF., d, J=7Hz), 7.12 (lH, t, u=7Hz), 7.34 (lH, 

d, J=7Hz), 7.58 (lH, t, J=7Hz), 8.03 (lH, d, 

J=7Hz), 8.28 (lH, d, J=7Hz) 
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45) 3-Metboxy-4-[2-(pyrid-3-yl)metboxybenzoyl]amino-N­
metbyl-N-[4-methyl-2-[5-(4-methylpiperazin-l­
yl)carbonylpent-1-yl}oxy)phenylbenzamide dihydrochloride 
NMR (IMSO-d6, ~) : l.36-1.49 (2H, m}, 1.49-1.60 (2H, 

5 m), l. 66-1. 79 (2H, m), 2·.20 (3H, s), 2 .39 (2H, t, 
J=7.5Hz), 2.68 (3Hxl/2, s), 2.70 (3Hxl/2, s), 2.80-
3.10 (4H, m), 3.16 (3H, s), 3.35 (3H, s), 3.35-3.60 
(2H, m), 3.79-4.ll (3H, m), 4.41 (lH, m), 5.58 (2H, · 
s), 6.64 (lH, d, J=7Hz), 6.80-6.90 (3H, m), 7.02 

10 (lH, d, J=7Hz), 7.16 (lH, t, J=7Hz), 7.33 (lH, d, 
J=7Hz), 7.57 (lH, t, J=7Hz}, 7.93-8.00 (2H, m), 
8.19 (lH, d, J=7Hz), 8.55 (lH, d, J=7Hz), 8.88 (lH, 
d, J=6Hz), 9.04 (lH, S) 

15 46) 4-[2-(4-Aminobut-l-yl}oxybenzoyl]amino-3-methoxy-N­
methyl-N-[4-methyl-2-[5-(4-methylpiperazin-l­
yl)c~rbonylpent-1-ylJoxy]phenylbenzamide dihydrochloride 
NMR (DMSO-d6, o) : 1.40-1.50 (2H, m), l.50-1.61 (2H, 

m), 1.66-1.79 (4E, m}, 1.86-1.95 (2H, m), 2.21 (3H, 
20 s), 2.39 (2R, t, J=7.5Hz), 2.73 {3Hxl/2, s), 2.75 

(3Hxl/2, s), 2. 79-3.10 (4H, m), 3.19 (3H, s), 3.31-

3.52 (4H, m}, 3.74 (3H, s}, 3.82-4.12 (3H, m}, 4.30 
(2H, t, J=7.5Hz), 4.43 (lH, m), 6.65 (lH, d, 
J=7Hz), 7.81 (lH, s), 6.89 (lH, d, J=7Hz), 6.97 

25 (lH, s), 7.03 (lH, d, J=7Hz}, 7.12 (lH, t, J=7Hz), 
7.30 (lH, d, J=7Hz), 7.58 (lH, d, J=7Hz), 8.04 (lH, 
d, J=1Hz), 8.30 (lH, d, J=7Hz) 

30 

35 

471 4-(2-Hydroxy-S-methylbenzoyl)amino-3-methoxy-N-methyl-N-
[2-[5-(4-methylpiperazin-l-yl)carbonylpent-1-yl]oxy-4-
metbylphenyl]benzamide hydrochlorid~ . 
NMR (DMSO-de, 5) : 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 
(3H, s), 3.79 (3H, s), 3.80-4.03 (2H, m), 6.63 (2H, 
br), 6.89-6.98 (4H, m), 7.25 (lH, d, J~8Hz), 8.19 
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ClH, d, J=8Hz), B. 71 · (Ur, br) 

48) 4-(2-Hydroxy-4-methoxybenzoyl)amino-3-methoxy-N-methyl­

N-[2-[5-(4-methylpiperazin-l-yl)carbonylpent-l-yl]oxy-4-

methylphenyl]benzamide hydrochloride 

NMR (CDCl31 6) 1.48-1.92 (6H, m), 2.28 {3H, s), 

Example 18 

2.32-2.45 (2H, m), 2.64-3.05 (4H, D), 2.79 (3H, s), 

3.29 t3H, s), 3.29-3.51 (4H, m), 3.76 (3H,.s), 3.80 

(3H, s), 3.81-4.05 (4H, m), 6.43-6.50 (2H, m), 6.61 

(!H, br), 6.85-6.96 (3H, m), 7.36-7.43 ClH, m}, 

8.12-8.18 (lH, m), 8.58 ClH, br) 

The following compounds were obtained by separating the 

15 compounds, which were prepared according to a similar manner 

to Example 4, by ~sin9 silica gel column chromatography. 

1) 4-(2-BenzyloxyJbenzoylamino-3-methoxy-N-[(E)-2-(4-

carboxyphenyl)ethen-l-yl]phenyl-N-methylbenzamide 

20 NMR (C0Cl3, 6> : 3.08 (3H, s), 3.41 (3H, s), 5.19 (2H, 

25 

30 

s), 6.47 <lH, d, J=l4Hz), 6.58 (lH, d, J=l4Hz), 6. 73 

(2H, d, J•SH:>, 6.84 (lH, d, J=7Hz), 6.90-7.10 (SH, m), 
7.20-7.40 C8H, m), 7.71 (2H, d, J=8Hz), 8.26 (lH, d, 

J=7Hzj, 8.39 (lH, d, J=7Hz) 

2) 4-(2-Benzyloxy)benzoylamino-3-methoxy-N-[(Z)-2-(4-

carboxyphenyl)ethen-1-yl]phenyl-N-methylbenzamide 

NMR (CDC!3, 5) : 3.09 C3H, s), 3.48 (3H, s), 5.25 (2H, 

s), 6.72-7.42 (!SH, m), 7.51-7.64 (3H, m), 8.10 

(2H, d, J=8Hz), 8.22 (lH, d, J=7Hz), 8.33 (lH, d, 

J=1Hz) 

Example 19 

The following compound was obtained accordinq to a 
35 stmilar. 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-l-yloxy)pbenyl)benzamide as a starting 

compound. 

4-[2-(Hydroxy)benzoyl]amino-3~methoxy-N-methyl-N-[4-

methyl-2-(5-carboxypent-l-yloxy)phenyl]benzamide 

NMR (CDC13, 6) 1.46-1.61 (2H, m), l.63-1.90 (4H, m), 
2.28 (3H, s), 2.39 (2H, t, J=7Hz), 3.33 (3H, s), 

3.73-4.00 (SH, m), 6.61 (2H, br s), 6.82-7.11 (SH, 

m), 7.35-7.53 (2H, m), 8.16 (lH, d, J=8Hz), 8.75 

(lH, br s) 

Example 20 

The f ollowinq compounds were obtained according to a 
similar ma~.ner to that of Example 8. 

l) 4-[2-(4-Methoxybenzyl)oxybenzoyl]amino-N-methyl-N-[4-

methyl-2-[4-(4-methylpiperazin-l-yl)carbonylJ­
phenylmethoxy]phenylbenzamide 

NMR (CDCl31 5) : 2.27 (3H, s), 2.31 (3H, s), 2.35-2.53 

{4H, m), 3.32 (3H, s), 3.39-3.54 (2H, m), 3.67-3.85 

(3H, m), 3.62 (3H, s), 4.95 (lH, d, J=14Hz), 5.06 
(lH, d, J=l4Hz), 5.12 (2H, s), 6.59-6.67 (2H, m), 

6.86-7.02 (SH, m), 7.07-7.21 {4H, m), 7.33-7.52 

(7H, m), 8.28 (lH, d, J=7Hz) 

2) 4-(2-Benzyloxybenzoyl)amino-3-methoxy-N-methyl-N-[2-[5-

(4-methylpiperazin-l-yl)carbonylpent-1-yloxy]phenyl]­

benzamide 

NMR (CDClj, 5) : 1.46-1.60 (2H, m), 1.63-1.92 (4H, m), 

2.30 (3H, s), 2.31-2.46 (6H, ?n)., 3.28 (3H, s), 3.35 

(3H, s), 3.44-3.54 {2H, m), 3.58-3.69 (2H, m), 

3.80-4.04 (2H, m), 5.30 (2H, s), 6.73-7.22 (SH, m), 

7.30-7.49 (6H, m), 8.19-8.28 (lH, m), 8.38 (lH, d, 

J=9Hz) 
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4-[2-(Benzyloxy)benzoylJam.ino-2-chloro-N-methyl-N-[2-[5-

(4-methylpiperazin-l-yl)carbonylpent-1-yloxy}phenyl]­
benzamide 

NMR (CDCl3, 6) : 1.48-1.65 (2H, m), 1.65-1.97 {4H, m), 
2.30 (3H, s), 2.32-2.48 (6H, m), 3.34 (3H, 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 (lH, 

d, J=8Hz), 7.02-7.20 (SH, m), 7.40-7.59 (6H, m), 

8.24 (lH, m) 

4) 4-(2-((3-tert-Butoxycarbonylaminoprop-l-yl)oxy]benzoyl]­

amino-3-methoxy-N-methyl-N-{4-[5-(4-methylpiperazin-1~ 

yl)carbonylpent-1-yloxy]phenyl]benz~~ide 

NMR (CDCl3, 5) 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 (SH, m), 3.60-3.67 
(2H, m), 3.82 (3H, s), 3.90 ClH, t, J=7Hz), 4.27 

ClH, t, J=7Hz), 4.75-4.82 ClH, br), 6.76 (2H, d, 

J=BHz), 6.82 (lH, d, J=SHz), 6.95-7.04 (3H, m), 

7.07-7.13 (lH, m), 7.47 (lH, t, J=8Hz), 8.22 (lH, 
dd, J=l, BHZ), 8.42 (lH, d, J=8Hz) 

ESI-~..ASS {m/z) : 746 (MtH) 

5) 4-[2-[3-{tert-Butoxycarbonyl)aminoprop-l-yl)oxybenzoyl]-
25 amino-N-methyl-N-[4-methyl-2-[5-(4-methylpiperazin-1-

30 

35 

yl)carbonylpent-l-yl]oxy]phenylbenzamide 

NMR (CDCl3, 5) : 1.40 (9H, s), 1.45-1.60 (2H, m), 
1. 65-1. 74 (2H, nl)·, 1. 78-1. 89 (2H, m), 2 .04-2 .15 

(2H, m), 2.27 (3H, S) 1 2.30 (3H, s), 2.32-2.42 (6H, 

m), 3.27-3.39 (23, m) I 3.33 (3H, s}, 3.44-3.50 (2H, 
m}, 3.58-3.64 (2H, ml, 3.82-4.00 (2H, m), 4.19 (2H, 

t, J=7. 5Hz), 4.86 (!H, br) I 6.55-6.62 (2H, m), 6.86 

(lH, d, J=7Hz), 6.97 (lH, d, J=7Hz), 7.08 (lH, t, 
J=7Hz), 7.31 (2H, d, J=8Hz), 7.40-7.53 (3H, m), 

· 8.13 {lH, d, J•7Hz), 9.88 (lH, s) 
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6) 4-(2-Iodobenzoyl)amino-N-methyl-N-[2-[5-(4-methyl­

piperazin-l-yl)carbonylpent-l-yl]oxy]phenylbenzamide 
NMR (COC13, 6) : 1.43-1.54 (2H, m), l.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}, 6.71-6.84 (2H, m), 7.03 (lH, d, 

J=7Hz), 7.10-7.19. (2H, m), 7.29-7.50 (SH, m), 7.80 

(lH, s), 7.89 (lH, d, J=iHz) 

7) 4- ( 2-Dimethylamino-4-methyl) phenoxymethyl-N-methyl-N-·[ 4-

methyl-2- [ 5- ( 4-methylpiperazin-l-yl) carbonylpent-l­

yl]oxy]phenylbenzamide 
NMR (CDC13 , ~) : l. 47-1. 58 (2H, m), 1. 64-l. 75 (2H, m), 

l. 77-l. 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 (2ii, m}, 3.58-3.67 (2H, m), 3.79-3.97 

(2H, m), 5.02 (2H, s), 6.49-6.61 (3H, ml, 6.71 (lH, 

d, J=7Hz), 7.80-7.85 (2H, m), 7.19 (2H, d, J=SHz), 
7.28 (2H, d, J=8Hz) 

8) 4-(2-Benzyloxy)benzoylamino-3-methoxy-N-methyl-N-[(E)-2-
[~-(4-methylpiperazin-l-yl)carbonyl]phenylethen-l­

yl]phenylbenzamide 

NMR (CDC13 , 6) : 2.11-2.40 (4H, m), 2.17 (3H, s), 3.11 

(3H, s), 3.18-3.38 (2H, m), 3.44 (3H, s), 3.49-3.68 

{2H, m), 5. 27 (2H, s), 6 .41 (lH, d, J=l4Hz), 6.56. 

(lH, d, J=l4Hz), 6.70 (2H, d, J=8Hz), 6.88-7.48 

{16H, m), 8.26 (lH, d, J=7Hz), 8.38 (lH, d, J=7Hz) 

9) 3-Methoxy-4-[2-[3-(tert-butoxycarbonylamino)prop-l-
yl] oxybenzoyl l amino-N-methyl-N- [ 4-nie.thyl-2- [5- C 4-methyl­

piperidin-1-yl) carbonylpent-1-yll oxy}phenylbenzamide 
NMR (CDCl3, 5) : 0.93 (3H, d, J=7.5Hz), 0.98-1.14 {2H, 

m), 1.40 (9H, s), 1.42-1.87 (SH, m), 2.07-2.17 (2H, 

m), 2.25 (3H, s), 2.32 (2H, t, J=7.5Hz), 2.50 (lH, 
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m), 2.97 (lH, m), 3.21-3.32 (2H, m), 3.32 (lH, s), 

3.79 (lH, s), 3.79-4.00 (4H, m), 4.24 (2H, t, 

J=7.5Hz), 4.55 (lH, m), 4.84 (lH, m), 6.59 (lH, d, 

J=7Hz), 6.63 (lH, s), 6.85 (lH, d, J=7Hz), 6.92 
S (lH, d, J=1Hz), 6.95-7.13 (3H, m), 7.45 (lH, t, 

J=7Hz), 8.20 (lH, d, J=7Hz), 9.40 (lH, d, J=7Hz) 

10) 3-Methoxy-4-[2-[3-Ctert-butoxycarbonylamino)prop-l­
yl)oxybenzoyl)amino-N-[2-[S-[(2S)-carbamoylpyrrolidin-l-

10 ylJcarbonylpent-l-ylJoxy-4-methyl]phenyl-N-
methylbenzamide 

NMR (CDCl3, o) : l.28-2.20 (12H, m), 1.39 (9H, s), 
2.27 (3H, 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}, 

15 4.16-4.29 (2H, m), 4.57 (lH, m), 6.55-6.68 (2H, m), 

6.80-7.13 (SH, m), 7.44 (lH, t, J=7Hz), 8.20 (lH, 
d, J=7Hz), 8.40 (lH, d, J=7Hz) 

11) 3-Methoxy-4-(2-[l-Ctert-butoxycarbonyl)piperidin-4-yl]-
20 oxybenzoyl)amino-N-methyl-N-[4-methyl-2-(5-(4-methyl-

piperazin-1-yl)carbonylpent-1-yl]oxy)phenylbenzamid~ 

NMR (CDC13 , 6) : 1.41-1.59 (2H, ll" .. ), 1.46 (9H, s), 

1.69-1.94 (6H, m), 2.00-2.13 (2H, m), 2.26 (3H, s), 

2.29 (3H, s), 2.33-2.41 (BH, m), 2.96-3.17 (2H, m), 
25 3.31 (3H, s), 3.45-3.51 (2H, m}, 3.59-3.67 (2H, mJ, 

3.74 (3H, s), 3.80-4.0l (2H, m), 4.68 (lH, m), 
6.58-6.63 (2H, m), 6.85 (lH, d, J=7Hz)_, 6.90 (lH, 

d, J•7Hz), 6. 99-7 .11 C2H, m), . 7. 35-7. 61 (2H, m), 

8.19 (lH, d, J=7Hz), 8.40 (lH, d, J=7Hz) 
( 30 

12) 3-Methoxy-4-[2-[3-(tert-butoxycarbony~)amino-l-

~ methylprop-l-ylJoxybenzoylJamino-N-methyl-N-[4-methyl-2-
(5-(4-methylpiperazin-l-yl) carbonylpent-l­
yl)oxy]phenylbenzamide 

35 NMR (CDCl31 5) 1.30 (9P., s), 1.31 (3H, d, J=7 .SHz)., 



W096141795 

5 

PCf/JP96/01533 

- 172 -

l.45-2.10 (8H, m), 2.27 (3H, s), 2.29 (3H, s), 
2.32-2.43 (6H, m), 3.20-3.30 (2H, m), 3.32 (3H, s), 
3.45-3.59 (2H, m), 3.60-3.66 (2H, m), 3.79 (3H, s), 

3.82-4.00 (2H, m), 4.72 (lH, m), 6.60 (lH, d, 

J=7Hz), 6.64 (lH, s), 6.81-6.93 (2H, m), 7.00-7.ll 

(3H, m), 7.43 (lH, t, J=7Hz), 8.21 (lH, d, J=7Hz), 

-·-,,. 

. :: .. 

8.42 (lH, d, J=7Hz) -~ 

.. 10 

15 

13) 4-[2-[3-(tert-Butoxycarbonylamino)prop-l-yl]oxybenzoyl]­

amino-3-methoxy-N-methyl-N-(2-(5-aminocarbonylpent-l­
yl)oxy-4-methylphenyl]benzamide 

NMR (CDC13, 6) : 1.42 (9H, s), 1.50-1.92 (6H, m), 

2.12-2.26 (2H,_m), 2.29 (2H, t, J=SHz), 2.30 (3H, 

s}, 3.30 (2P., q, J=SHz), 3.35 (3H, s), 3.77 (3H, 

s), 3.80-4.02 (2H, m), 4.25 (2H, t, J=SHz), 6.61-
6.70 (2H, m), 6.93-7.15 (6H, m), 7.41-7.51 (lH, m), 
8.20 (lH, d, J=7Hz), 8.42 (lH, d, J=7Hz) 

14) 4-[2-[3-(tert-Butoxycarbonyl)aminoprop-l-yl)oxybenzoyl]-

20 amino-3-methoxy-N-methyl-N-[2-[5-[4-(tert-

25 

30 

35 

butoxycarbonyl)piperazin-l-yl]carbonylpent-l-yl]oxy-4-

methylphenyl]benzamide 
NMR (CDCl3, 6) : 1~40 (9H, s), 1.49 (9H, s), 1.50-1.90 

(6H, m), 2.12-2.23 (2H, m), 2.30 (3H, s), 2.39 (2H, 
t, J•SHz), 3.30 (2H, q, J=SHz), 3.33 (3H, s), 3.35-

3.42 (4H, m), 3.44 C4H, s), 3.55-3.62 (2H, m), 3.80 

(3H, s), 3.85-4.06 (2H, m), 4.24 (2H, t, J=SHz), 
4.93 (lH, b~), 6._5}-6.66 (2H, m), 6.85-1.13 (6H, 
m), 7.44-7.52 (lH, m), B.20 (lH, d, J=7Hz), 8.41 

(lH, d, J=1Hz) 

15) 4-(2-[3-(tert-Butoxycarbonyl)aminoprop-l-yl]oxybenzoyl}­
amino-3-methoxy-N-methyl-N-[2-[5-morpholin-4-
yl)carbonylpent-1-yl]oxy•4-methylphenyl]benz2.?1ide 
NMR (COCl31 6) : 1.41 (9H, s), ·1.50-l.88 (6H, m), 

I 

·­.. 
·....:= 
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2.10-2.21 (2H, m), 2.30 (3H, s), 2.36 (2H, t, 
J•SHz), 3.30 (2H, q, J=SHz), J.34 (3H, s), 3.47 
(2H, t, J=4Hz), 3.58-3.70 (6H, m), 3.79 (3H, s), 
3.84-4.03 (2H, m), 4.25 (2H, t, J=5Hz), 4.89 (lH, 

br), 6.56-6.68 C2H, m), ·6.84-7.16 C6H, m), 7.41-

7. 51 (2H, m), 8 .20 (lH, d, J•BHz), 8. 41 -ClH, d, 

J=8Hz) 

4-(2-[3-(tert-Butoxycarbonyl)aminoprop-!-yl]oxybenzoyl}­

amino-3-methoxy-N-methyl-N-{2-[5-(4-methylhomopiperazin­
l-yl)carbonylpent-l-yl]oxy-4-methylphenyl]benzamide 
NMR CCDCl3 , ~) : 1.41 (9H, s), l. 46-1. 97 (SH, 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=SHz), 3.33 (3H, s), 3.50-3.69 (4H, m), 3.79 

(3H, s), 3.84-4.03 (2H, m), 4.24 C2H, t, J=SHz), 
4.94 (lH, br), 6.56-6.67 (2H, m), 6.82-7.12 (6H, 

m), 7.40-7.49 (lH, m), 8.20 (lH, d, J=7Hz), 8.41 
( lH, d, J=8Hz) 

17) 4-[2-(3-tert-Butoxycarbonylaminoprop-1-yl)oxybenzoyl]­

amino-3-methoxy-N-methyl-N-{2-(5-(2-dimethylaminoeth-l­
yl)aminocarbonylpent-1-yl)oxy-4-methylphenylJbenzamide 

18) 

NMR (COC13, 6) 1.40 (9H, s), l.42-1.59 (4E, m), 
1.67-1.90 (4H, m), 1.97-2.32 (4H, o), 2.28 C3H, s), 
2.34 (6H, s), 2.56 (2H, br), 3.25-3.42 (4H, m), 

3.32 (2H, s), 3.50 (lH, s), 3.78-4.01 (2H, m), 3.80 

(3H, s), 4.25 (2H, t, J=6Hz), 4.91 ClH, br), 6.52-
6.76 (3H, m), 6.87-7.13 (7H, m), 7.45 (lH, m), 8.19 
(lH, d, J=8Hz), 8.41 (lH, br) 

4-[2-{3-tert-Butoxycarbonylaminoprop-l-yl)oxybenzoyl)­
amino-3-methoxy-N-methyl-N-[2-[5-[N-(3-dimethylamino­
prop-1-yl)-N-methylcarba.~oylpent-1-yl]oxy-4-

methylphenyl]benzamide 
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NMR CCDCl3, o> . l.41 (9H, S) I 1.S0-1.96 (6H, m), . 
2.11-2.25 (2H, m), 2.27 (3H, s), 2.30-2.43 (2H, m), 

2.50 (6H, S)' 2.91 and 3.02 (total 3H, s, rotamer), 

3.08 and 3.32 (total 2H,. q, rotamer, J=SHz), 3.33 
(3H, s), 3.43 (2H, t, J•SHz), 3.79 (3H, s), 3.83-

4.02 (2!!, m) , 4.25 (2H, t, J=SHz), 6.57-6.68 (2H, 

Jr.) , 6.82-7.13 (6H, m), 7.42-7.50 ClH, m), 8.21 (lH, 

d, J•BHz), 8.41 (lH, d, ·J=BHz) 

19) 4-[2-{3-tert-Butoxycarbonylaminoprop-1-yl)oxybenzoyl]­

amino-3-methoxy-N-methyl-N-[2-[5-[bis (2-hydroxyeth-l­

yl)amino)carbonylpent-l-yl]oxy-4-methylphenyl]benzamide 
NMR (CDC13, 6): ·1.40 (9H, 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 C2H, t, J=SHz), 3.40-3.57 (4H, m), 3.68-4.02 

(6H, ~), 4.26 (2H, t, J=SHz), 6.60-6.68 (2H, m), 

6.90-7.lS (6H, m), 7.42-7.51 (lH, m), 8.19 (lH, d, 

J=8Hzl. 8.40 (lH, d, J=8Hz) 

20 20) 4-[2-(3-tert-Butoxycarbonylaminoprop-l-yl)oxybenzoyl]-

25 

30 

amino-3-methoxy-N-methyl-N-(2-[5-(2,2-dimethyl­
hydrazino)carbonylpent-1-yl)oxy-4-methylphenyl)benzam.i.de 
N!'.R (DMSO-d6, 6) : 1.40 (9H, s), 1.45-1.90 (6H, m), 

2.oe-2.20 (2H, m>, 2.28 (3H, s), 2.30-2.45 (2H, m}, 
2.51 (3H, s), 2.60 (3H, s), 3.29 (2H, t, J•SHz), 

3.33 (3H, s), 3.75 (3H, s), 3.79-4.02 (2H, m), 4.25 

C2H, t, J•SHz), 6.57-6.68 (2H, m), 6.80-7.14 (SH, 

m), 7.41-7.50 (lH, m), 8.21 (lH, d, J=8Hz), 8.40-

8 .48 (lH, br) 

.. 
21) 4-[2-(3-tert-Butoxycarbonylaminoprop-l-yl)oxybenzoyl]-

amino-3-methoxy-N-methyl-N-(2-[5-(carbamoylmethylamino)­
carbonylpent-l-yl}oxy-4-methylphenyl]benzamide 
NMR (CDC13, 5) : 1.41 (9H, s) ,. 1.50-1.90 (6H, m}, 

35 . 2.12-2.19 (2H, m}, 2.28 (3H, s}, 2.53. (2H, t, 

·I ·-

.... 

::I 
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J=5Hz), 3.30 (2H, t, J•5Hz), 3.33 (3H, s), 3.80 

(3H, s), 3.84-3.99 C2H, m), 4.05 (2H, br), 4.25 

(2H, t, J=5Hz), 4.84 (lH, br), 6.58-6.67 (2H, m), 

6.72-7.12 (6H, m), 7.42-7.50 (1H, m), 8.18-8.23 

5 (lH, m), 8 .41 (lH, d, J=8Hz} 

10 

22) 4-[2-(3-tert-Butoxycarbonylaminoprop-1-yl)oxybenzoyl]­

amino-3~methoxy-N-methyl-N-[2-[5-(carbamoylethylamino)­

carbonylpent-l-ylJoxy-4-methylphenyl)benzamide 

NMR (CDCl31 0) : 1.41 (9H, s), l.46-1.86 {6H, m), 

2.12-2.25 (4H, m), 2.30 (3H, s), 2.41 (2H, t, 

J=SHz), 3.30 (lH, q, J=SHz), 3.31 (3H, s), 3.49 

(lH, q, J=5Hz), 3.79 (3H, s}, 3~82-4.03 (2H, m}, 

4.27 (2H, t, J=SHz), 6.45-6.67 (4H, m), 6.88-7.15 

15 (6H, m), 7.43-7.Sl (lH, m), 8.20 (lH, d, J=BHz), 

8.41 ClH, d, J=8Hz) 

20 

25 

30 

35 

23) 4-[2-(3-tert-Butoxycarbonylaminoprop-l-yl)oxybenzoyl)­

amino-3-methoxy-N-methyl-N-[2-[5-(4-diethylam.ino­

piperidin-l-yl)carbonylpent-1-yl]oxy-4-methylphenyl]­

benzamide 

NMR (CDCl3, o) 1 •. 12 (6H, t, J=SHz), 1. 41 (9H, s), 

l.42-1.92 (6H, m), 2.10-2.18 (2H, m), 2.27 CJH, s), 

2.27-2.69 (9H, m), 3.26 (2H, t, J=SHz), 3.31 CJH, 
s), 3.77 (3H, s), 3.87-4.02 (4H, m), 4.23 (2H, t, 

J=SHz), 6.54-6.67 (2H, m), 6.72-7.15 (6H, m), 7.42-
7.Sl (lH, m), 8.19 {lH, d, J=BHz), 8.42 (lH, d, 

J=8Hz) 

24) 4-(2-[3-(tert-Butoxycarbonylamino)prop-l-yl]oxybenzoylJ­

amino-3-methoxy-N-[2-[3-(4-methylpiperazin-l­

yl)carbonylpyrid-6-yl]methoxy-4-methylphenyl]-N­

methylbenzamide 
NMR (CDCl31 6) : 1.39 (9H, s), 2.06-2.19 (2H, m), 2.28 

(3H, · s), 2.31 (3H, s), 2.35-2.51 (4H, m), 3.27 (2H, 
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q, J=SHz), 3.38-3.49 (2H, m), 3.41 (lH, s), 3.63 

(3H, s), 3.68-3.76 (2H, m), 4.21 (2H, t, J=SHz), 

4.97 (lH, d, J=l2Hz), 5.14 (lH, d, J=l2Hz}, 6.58 

(lH, s), 6.72 (lH, d, J=~Hz}, 6.91-7.ll (7H, m), 
7.20-7.25 (lH, m), 7.43 (lH, dd, J=2, BHz), 7.68 

(lH, d, J=BHz), 8.19 (lH, d, J=8Hz), 8.40 (lH, d, 

J=8Hz), 8.60 (lH, s) 

25) 4-(2-(Benzyloxy)benzoyl]a.~ino-3-methoxy-N-methyl-N-[2-

[5-(4-dimethylaminopiperidin-1-yl) carbonylpent-l-yloxy]­
phenyl]benzamide 

NMR (CDC13, 6) : 1.30-1.42 (2H, m), 1.48-1.58 (2H, m), 
1.63-1.93 (6H, a), 2.29 (6H, S) ' 2.30-2.40 (3H, 

2.50-2.60 (lH, It), 2.95-3.06 (lH, m), 3.29 (3H, 

3.38 (3H, s), 3.80-4.00 (4H, m), 4.57-4.70 (lH, 

5.30 (2H, S)' 6.74-7.20 (9H, m), 7.32-7.45 (SH, 

8.20-8.37 ClH, m), 8.37-8.42 (lH, m) 

26) 4-[(2-Benzyloxy)benzoyl)amino-N-methyl-N-[2-[3-(4-

methylpiperazin-l-yl)carbonylprop-l-yl]oxy]­
phenybenzamide 

m) I 

s), 

m), 

m) I 

NMR (CDC13 , 6) : 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 (2H, m), 3.59-3.65 (2H, m), 3.88-4.05 

(2H, m), 5.19 (2H, S), 6.77-6.84 (2H, m), 6.95-7.02 
(3H, m), 7.09-7.20 (SH, m), 7.39-7.52 (6H, m}, 8.27 
(lH, d, J=7Hz) 

Example 21 

The following compounds were obtained according to 
similar manners to those of Examples 8 and l6. 

1) 4-(6-Hydroxy-2-pyridylcarbo~yl)am.ino-N-methyl-N-(4-

methyl-2-[5-(4-methylpiperazin-l-yl)carbonylpent-1-
yloxyJphenyl]benzamide dihydrochloride 

.t 
l ... 

·.j 

.. 
' 
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NMR (CDCl3, c5) . l.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) I 

2.28-2.41 (SH, m) I 3.33 (3H, sJ, 3.45-3.51 (2H, 

3.59-3.68 (6H, m), 3 .86-.3. 94 (lH, br), 6.55-6. 61 
(2H, m), 6.86 (lH, d, J=8Hz), 7.30-7.38 (4H, m), 
7.47-7.54 (2H, m), 8.06-8.10 (lH, m) 

ESI-MASS (m/z) : 574 (M+H) 

m), 

4-[2-(Methoxy)benzoyl]amino-N-methyl-N-[4-methyl-2-(5-
(4-methylpiperazin-l-yl)carbonylpent-l-yloxyJphenyl]­

benzamide hydrochloride 

NMR (DMSO-d6, 6) : l.36-1.66 (4H, m), l.66-1.83 C2H, 
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, 

15 m), 3.86 (3H, s), 3.79-3.99 (2H, m), 4.00-4.17 (lH, 
m), 4.37-4.52 (lH, m), 6.64 (lH, d, J=9Hz), 6.79 
(lH, s), 6.98-7.09 (2H, m), 7.11-7.28 (3H, m), 

7.43-7.64 (4H, m) 

20 Example 22 

To a solution of 4-amino-3-methoxy-N-methyl-N-[4-methyl-
2-[5-(4-methylpiperazin-l-yl)carbonylpent-l-yloxy]phenyl}­
benzamide (327 mg) and pyridine (80.3 mq) in dichloromethane 
(6 ml) was added dropwise 2-nitrobenzenesulfonyl chloride 

25 (150 mg) at ambient temperature and the mixture was stirred 
at ambient temperature for 5 hours. The resulting mixture 
was diluted with dichloromethane (10 ml) and the organic 
layer was washed successively with saturated sodium 
bicarbonate aqueous solution and brine. Drying, filtering 

30 and removal of solvents afforded a crude product. The crude 
product was chromatoqraphed on silica gei· (eluenti 2-4% 
methanol in c.~loroform) to give 4-(2-nitrobenzenesulfonyl)­
amino-3-methoxy-N-methyl-N-[4-methyl-2-[5-(4-methylpiperazin-
1-yl}carbonylpent-l-yloxy]phenylJbenzamide (460 mq). 

35 NMR CCDC13, 5) 1.47-1.82 C6H, m), 2.28 (3H, s), 2.31 
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(3H, s), 2.35-2.42 (6H, 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-
yl]oxy)phenyl]vinyl-3-methoxybenzoic acid (370 mg) in 

tetrahydrofuran (20 ml) was treated at ambient temperature 
with triethylamine (246 mq), N-methyl-4-methyl-2-[5-(4-

10 methylpiperazin-l-yl)carbonylpent-1-yloxy]aniline (297 mg),. 
and diphenyl phosphorochloridate (326 mq). The reaction 
mixture was stirred at eo•c for 18 hours. After 
concentration, the residue was dissolved in chloroform and 
washed with brine and dried over magnesium sulfate. The 

15 crude product was purified by silica gel column 

chromatography (Sio2 30 q, 3% methanol in chloroform) to give 
4-(2-(2-[(3-(phthalimido)prop-l-yl)oxy]phenyl)vinylJ-3-

methoxy-N-methyl-N-[4-methyl-2-[5-(4-methylpiperazin-l­
yl)carbonylpent-1-yloxy]phenylJbenzam.ide (550 mq). 

20 

25 

NMR (CDCl3, 6) : 1.47-1.95 (SH, m), 2.18-2.44 (l2H, 

m), 3.31 and 3.34 (total 3H, s), 3.42-3.52 (2H, m}, 

3.57-3.72 {SH,· m}, 3.82-4.16 (6H, m), 6.30-7.80 

(16H, m) 

Example 24 

The f ollowinq compounds were obtained according to a 
similar manner to that of Example 23. 

1) 4-[N-Methyl-2-((3-tert-butoxycarbonylam.inoprop-l-yl)-
30 oxy]benzoyl)amino-3-methoxy-N-methyl-N-[4-methyl-2-[5-

(4-methylpiperazin-l-yl}carbonylpent-l-yloxy]phenylJ-
benzamide 
NMR (CDCl3 1 6) . 1.40-1. 75 (8H, m), 1.44 (9H, s), . 

1.89-1.97 (2H, m), 2.29 (6H, s), 2.~2-2.42 (6H, m) I 

35 3.24 (6H, s), 3.26-3.34 (2H, m), 3.44-3.67 (6H, m), 

:1 
1 

·1 

:' ·-
~1 

·r· 
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3.77-3.88 (3H, m), 6.48-6.82 (9H, m), 6.90-6.96 

(lH, m), 7.06-7.13 ClH, m) 

ESI-MASS (m/z) : 774 (M+H) 

5 2) 4-[2-[(3-tert-Butoxycarbonylaminoprop-l-yl)oxyJbenzoylJ-

amino-3-methoxy-N-methyl-N-(4-benzyloxyphenyl)benzamide 

NMR (CDCl31 6) 1.42 (9H, s), 2.09-2.20 (2H, 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 (lH, br), 5.00 (2H, 

10 s), 6.82-6.88 (3H, m), 6.97-7.13 (6H, m), 7.31-7.48 

(6H, ml, 8.23. (lH, d, J=8Hz), 8.44 (lH, d, J=BHz) 

ESI-MASS (m/z) : 640 CM+H) 

3) 4-[2-[(3-tert-Butoxycarbonylaminoprop-l-yl)oxy]benzoyl]-

15 amino-3-benzyloxy-N-methyl-N-cyclohexylbenzamide 

20 

NMR (CDCl31 6) : l.01-1.12 (2H, br), 1.40 (9H, s), 

1.45-1.82 (lOH, m), 2.81-3.07 (SH, m}, 3.80-3.89 

(2H, m}, 4.40-4.49 (lH, m), 5.18 C2H, s), 6.94 (lH, 

d, J=BHz), 7.02 (lH, d, J=8Hz), 7.07-7.15 (2H, m), 

7.35-7.48 (6H, m), 8.27 (lH, d, J=BHz) 8.68 (lH, d, 
J=BHz) 

ESI-MASS (m/z) 616 (M+H) 

4) 4-[(2-Benzyloxy)benzoyl]amino-3-chloro-N-methyl-N-[2-[5-

25 (4-dimethylaminopiperidin-l-yl)carbonylpent-1-yloxyJ-4-

30 

methylphenyl]benzamide 

NMR (CDCl3, 5) : 1.30-1.45 (2H, m), 1.45-l.57 (2H, m), 
1.62-1.93 {6H, m)~ 2.22-2.40 (12H, m), 2.50-2.63 

(lH, ~), 2.95-3.08 (lH, m), 3.31 (3H, s), 3.80-4.00 

(4H, m), 4.58-4.70 (lH, m), 5.37 (2H, s), 6.56-6.62 

(2H, m), 6.83-6.88 (lH, m), 7.02~7.13 (3F., m), 

7.36-7.47 (7H, m), 8.27 {lH, d, J=7Hz), 8.42 (lH, 

d, J=7Hz) 

35 5) 4-[N-[2-[(3-tert-Butoxycarbonylaminoprop-1-
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yl)oxy}phenyl]-tert-butoxycarbonylamino]methyl-3-

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

yl) carbonylpent-1-yloxy}-4-methylphenyl]ben'zamide 

NMR (CDCl3, 5) : 1.30 and 1 .• 33 (total 9H, s), 1.43 
(9H, s), 1.49-1.60 (2H, m), 1.62-1.98 (6H, m), 2.28 

(3H, s), 2.30 (3H, s), 2.32-2.42 (6H, m}, 3.20-3.29 

(2H, m), 3.32 (3H, s), 3.39 (lH, s), 3.46-3.55 (4H, 

m), 3.62 (2E, br), 3.82 (lH, br), 3.88-4.03 (3H, 

m), 6.50-6.60 (2H, m}, 6.65-7.00 (6H, m), 7.06-7.22 

(2H, m) 

6) 4-[2-[(3-tert-Butoxycarbonylaminoprop-l-yl)oxy]phenoxyJ­

methyl-3-methoxy-N-methyl-N-[2-[5-{4-methylpiperazin-1-

yl)carbonylpent-l-yloxy]-4-methylphenyl]benzamide 
NMR (CDC13, 6) : 1.37 (9H, s), 1.47-1.51 (2H, m), 

1.66-1. 73 (2H, m), 1. 73-1.88 (2H, m), 1.93-2.02 

C2H, m), 2.28 (3H, s), 2.30 (3H, s), 2.32-2.40 (6H, 

JU) I 3.32 (3H, m), 3.25-3.38 (2H, m), 3.41-3.50 (2H, 

m) I 3.62-3.67 (2H, m), 3.70 (3H, S) I 3.80-3.88 (lH, 

m) I 3.90-3.98 {2H, m), 4.07-4.17 (2H, m} I 5.10 (2H, 

s), 5.50 (lP., br) I 6.53-6.60 (2H, m) , 6.70-6.90 

(7H, m), 7.15-7.20 (lH, m) 

7) 3-Benzyloxy-4-[2-[(3-tert-butoxycarbonylaminoprop-1-

25 yl)oxy]benzoylJamino-N-methyl-N-[2-[5-(4-methyl-

30 

35 

piperazin-l-yl)carbonylpent-l-yloxy]-4-methylphenyl]­

benzamide 

NMR (CDCl3, 6) : 1.40 (9H, s), l.45-1.85 (lOH, m}, 

2.28 (3H, s), 2.29 (3H, s), 2.32-2.39 (6H, m), 

2.90-2.98 (2H, m), 3.30 (3H, s), 3.47-3.49 (2H, m), 

3.60-3.63 (2F., m), 3.77-3.98 (4H; m), 4.97 (2H, s), 

6.56-6.60 (2H, m), 6.80 (lH, d, J=7Hz), 6.89-6.97 

(2H, m), 7.04-7.12 (2H, ml, 7.33-7.45 (6H, m), 8.19 

(lH, d, J=6Hz), 8.41 (1H, d, J=7Hz) 
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8) 2-[2-[(3-tert-Butoxycarbonylaminoprop-l-yl)oxy]benzoylJ-

• amino-N-methyl-N-[2-[5-(4-methylpiperazin-1-

yl)carbonylpent-l-yloxyJ-4-methylphenylJ-S­

thiophenecarboxamide 

5 

10 

NMR (CDC13, 5) : 1.37 {9H, s), 1.48-1.62 (2H, m), 
1.62-1.16 (6H, m), 1.97-2.ll (2H, m}, 2.17-2.38 

Example 25 

(9H, m), 2.39 (3H, s), 3.31 (3H, s), 3.33-3.65 (6H, 

m), 3.87 (lH, br), 3.94 (lH, br), 4.02 (lH, s), 

4.13-4.20 (2H, m), 6.40-6.57 (2H, m), 6.74-6.82 

(2H, m), 6.92-7.14 (3H, m), 7.40-7.52 (lH, m), 

8.10-8.27 (lH, m) 

A solution of (S)-4-[2-(l-methyl-3-Cphthalimido)prop-l-

15 yl)oxybenzoyl]amino-3-methoxy-N-methyl-N-[4-methyl-2-[5-(4-
methylpiperazin-1-yl)carbonylpent-l-yloxy]pbenyl]benzamide 
(1.1 9) 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 

20 and purified by silica 9el column chroma~oqraphy (Sio2 40 g, 
chloroform/methanol/an".monia • 90/10/0.5) to qive (S)-4-[2-

[ (3-amino-l-methylprop-1-yl)oxy}benzoyl)am.ino-3-methoxy-N­
methyl-N-[4-methyl-2-(5-(4-methylpiperazin-l-yl)­

carbonylpent-l-yloxy]phenyl]benza.~ide. 

25 NMR (CDCl31 6) : 1.42 (3H, d, J=7Hz), l.46-1.92 (9H, 

30 

35 

Example 26 

m), 1.98-2.16 (lH, m), 2.20-2.45 (l2H, 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), 

~.73-4.90 ClH, m), 6.51-6.68 C2H, m), 6.79-6.95 

(2H, m), 6.98-7.12 (3H, m), 7.37-7.49 ClH, m), 8.21 

ClH, d, J=8Hz), 8.41 (lH, d, J=SHz) 

A solution of 4-[2-((3-tert-butoxycarbonylaminoprop-l­
yl)oxyJbenzoyl]amino-3-methoxy-N-methyl-N-[2-(5-carboxypent-
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l-yloxy)-4-methylphenyl]benzamide (3.5 q) in ethyl acetate 

(30 ml) was treated at ambient temperature with triethylamine 

(575 mg), N-methylpiperazine (569 mg), and diphenylphosphoryl 
azide (l.56 g). The reaction mix~ure was stirred at the same 
temperature for 17 hours. The reaction mixture was washed 
with brine and dried over magnesiUI:l sulfate. The crude 
product was purified by silica gel colUlnll chromatography 

(Sio2 100 g, 3% methanol in chloroform) to give 4-[2-[(3-

tert-butoxycarbonylaminoprop-l-yl)oxy]benzoyl]amino-3-

lO methoxy-N-methyl-N-[4-methyl-2-[5-(4-methylpiperazin-l-

15 

20 

yl)carbonylpent-1-yloxyJphenyl}benzamide (2.93 g). 

NMR (CDC13, ~) 1.40 (9H, s), 1.42-1.60 (2H, m),. 

1.62-1.90 (4H, m), 2.06-2.20 (2H, m), 2.22-2.42 

(l2H, m), 3.21-3.36 (SH, 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 (lH, m), 6.51-6.67 (2H, 

zt), 6.79-6.93 (2H, m), 6.94-7.13 (3H, m), 7.44 (lH, 

m), 8.20 (lH, d, J=8Hz), 8.41 (lH, d, J=8Hz) 

Example 21 

The following compound was obtained accordinq to a 

similar manner to that of Exa.~ple 26. 

4-[2-[(3-tert-Butoxycarbonylaminoprop-l-yl)oxy]benzoyl]-

25 amino-3-methoxy-N-methyl-N-[2-(5-(4-dimethylaminopiperidin-l-

30 

yl)carbonylpent-1-yloxy]-4-methylphenyl)benzamide 
NMR (CDCl31 6) : 1. 41 (9H, s), l. 46-1. 95 (8H, m), 

2.06-2.42 (16H, m), 2.56 (lH, m), 3.00 (lH, m), 

3.22-3.38 (SH, m), 3.79 (3H, s), 3.83-4.03 (3H, m), 

4.25 (2H, t, J=7Hz), 4.61 (lH~ m), 4.87 (lH, m), 

6.52-6.68 (2H, m), 6.79-6.95 (2H; m), 6.96-7.17 

(3H, m), 7.46 (lH, m), 8.21 (lH, d, J=SHz), 8.41 

( lH, d, J=8Hz) 

35 Example 28 

1 

.l 

·J 

l 
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To a solution of 4-[2-(3-tert-butoxycarbonylaminoprop-1-
yl)oxybenzoylJamino-3-methoxy-N-methyl-N-(2-(5-carboxypent-1-
yl)oxy-4-methylphenyl]benzamide (300 mg) and N­

methylmorpholine {45 mq), in N,N-dimethylformamide (5 ml) was 
added isobutyl chloroformate (61 mg) at -1s•c and the 
solution 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 -1s•c for 30 minutes, 
and then at ambient temperature for 1 hour. The mixture was 

10 diluted with ethyl acetate (20 ml) and the solution was 
washed successively with aqueous sodiu.~ 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 

15 gel column chromatography (Si02 40 g, 1-5% methanol in 
chloroform) to give 4-[2-(3-tert-butoxycarbonylaminoprop-l­
ylJoxybenzoyl)amino-3-methoxy-N-methyl-N-{2-[5-[(2-
dimethylaminoeth-l-yl)-N-methyla.~inocarbonyl]pent-l-yl]oxy-4-

methylphenyl]benzamide (312 mg). 
20 

25 

30 

NMR (CDCl31 6) : 1.40 (9H, s), l.44-2.21 {SH, m), 2.25 
(3H, s), 2.27 (6H, s), 2.29-2.50 (4H, m), 2.91 (lH, 

Example 29 

s), 3.00 (2H, s), 3.26-3.51 (4H, m), 3.31 (3H, s), 

3.77 (3H, s), 3.81-4.02 (2H, m), 4.22 (2H, t, 
J=SHz), 4.88 (lH, br), 6.52-6.68 (2H, m), 6.79-7.11 
(SH, m), 7.43 (lH, mJ, 8.20 (lH, d, J=9Hz), 8.40 

ClH, d, J=8Hz) 

The following compounds were obtained according to a 
similar manner to that of Example 28. 

1) 4-[2-(3-tert-Butoxycarbonylaminoprop-l-yl)oxybenzoyl}­
amino-3-methoxy-N-methyl-N-[2-[5-(3-dimethylaminoprop-l­
yl)aminocarbonylpent-l-yl]oxy-4-methylphenyl]benzamide 

35 NMR (CDCl31 6) 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 C9H, s), 2.46 (2H, t, J=6Hz), 3.20-~.38 (4H, 

m), 3.30 (3H, s), 3.76 (3H, s), 3.80-4.00 (2H, m), 
4 .24 C2H, t, J=SHz), 4 .• 90 (lH, br), 6. 61-6. 72 C2H, 
m), 6.84-7.12 (6H, m), 7.43 (lH, d, J=BHz), 8.20 

(lH, d, J=8Hz), 8.41 (lH, d, J=8Hz) 

2) 4-{2-(3-tert-Butoxycarbonylaminoprop-l-yl)oxybenzoyll­

amino-3-methoxy-N-methyl-N-(2-(5-{4-oxopiperidin-1-

yl)carbonylpent-l-yl]oxy-4-methylphenyl]benzamide 
NMR (CDCl 3, ~) : l.40 (9H, s), l.S0-1.92 (SH, m), 2.15 

(2H, t, J•6Hz), 2.29 (2H, t, J=SHz), 2.38-2.51 (6H, 

~), ·J.30 (2H, t, J=SHz), 3.32 (3H, s), 3.70-4.05 

(6H, m), 3.80 (3H, s), 4.25 (2H, t, J=SHz), 4.85 

(lH, br), 6.55-6.67 (2H, m), 6.83-1.15 (6H, m), 

7.40-i.Sl (lH, m), 8.20 (lH, d, J=BHz}, 8.40 (lH, 

br> 

3) 4-(2-(3-tert-Butoxycarbonylaminoprop-1-yl)oxybenzoyl)-

20 amino-3-ce:hoxy-N-methyl-N-12-[5-(4-pyridylamino-

25 

30 

carbonyl>pent-l-yl]oxy-4-methylphenyl)benzamide 
NMR (CDCl3, 6} : 1 .. 40 (9H, s), l.50-1. 61 (2H, m), 

1.75-1.93 (4H, m}, 2.09-2.20 (2H, Jn), 2.30· (3H, s), 

2.42 l2H, br), 3.30 (lH, q, J=SHz), 3.36 (3H, s), 

3.70 (3H, s), 3.72-4.00 (2H, m), 4.25 (2H, t, 
J=SHz), 4.90 (lH, br), 6.60 (lH, br), 6.72 (lH, d, 

J=BHzl, 6.99-7.12 (6H, m), 7.43-7.Sl (lH, m), 7.63 

(lH, d, J=8Hz), 0:19.(lH, d, J=SHz), 8.42 (lH, d, 

J=7Hz), B.46 (lH, br), 9.22 (lH, br) 

Example 30 

To a solution of 4-{2-(3-tert-butoxycarbonylaminoprop-l­
yl)oxybenzoyl]amino-3-methoxy-N-~ethyl-N-[2-(5-carboxypent-l­

yl)oxy-4-methylphenyl}benzamid~ (250 mg) and N-
35 methylmorpholine (37 mg) in dichloromethane (5 ml) was added 

.l 
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pivaloyl chloride (45 mg) at -1s•c. After being stirred at 
the same temperature for 5 minutes, to the mixture was added 
1-amino-4-methylpiperazine (47 mg) and the mixture was 
stirred at -1s•c for l hour and.then stirred at ambient 

5 temperature for additional 2 hours. The resulting mixture 
was poured into saturated aqueous sodium hydrogen carbonate 
solution ·(20 ml) and the solution was extracted with 
chloroform (lS :l x 3). The organic layer was washed with 
brine and dried over magnesium sulfate. The solvent was 

10 evaporated and the residue was purified on silica qel column 
chromatography cs102 30 q, 1-15% methanol in chloroform} to 
qive 4-[2-(3-tert-butoxycarbonylaminoprop-l-yl)oxybenzoyl]­
am.ino-3-methoxy-N-methyl-N-[2-[S-(4-methylpiperazin-1-
yl)aminocarbonylpent-l-yl]oxy-4-methylphenyl]benzamide (208 

15 mg) • 

20 

NMR CCDC1 3, 6) : l.40 (9H, s), 1.45-1.90 (6H, m), 
2.10-2.19 (2H, m), 2.24 (3H, s), 2.25 (3H, s), 2.51 
(2H, t, J•SHz), 2.54-2.91 (8H, m), 3.30"(2H, t, 
J•5Hz), 3.34 (3H, s), 3.75 (3H, s), 3.80-4.03 (2H, 
m), C.24 (2H, t, J=SHz), 4.78-4.97 (lH, br), 6.53-
6.67 C2P., m), 6.73-7.14 (6H, m), 7.40-7.50 (lH, m), 
8.21 ClH, d, J=8Hz), 8.45 (lH, d, J=8Hz) 

Example 31 

25 The followinq compounds were obtained accordinq to a 

30 

35 

similar manner to that of Example 9 • 

l) 
. 

4-[2-{E)-{2-(4-Methylpiperazin-1-yl)carbonylethen-l-
ylJbenzoylJamino-3-methoxy-N-methyl-N-[4-methyl-2-[5-(4-
methylpiperazin-1-yl)carbonylpent-l-yl]oxy]­
phenylbenzamide 
NMR (CDC13, 6) : l.48-1.59 (2H, m), 1.67-1.76 (2H, m), 

l.79-1.87 (2H, m), 2.21 (3H, s), 2.26 (3H, s), 2.31 
(3H, s), 2.31-2.44 (lOH, 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 ClH, m}, 

6.60-6.67 (2H, m), 6.86 .(lH, d, J=7Hz), 6.92 (lH, 

d, J=7Hz), 6.98-7.03 (2H, m), 7.14 (lH, d, J=7Hz), 

7.43-7.62 (4H, m), 7.es (lH, d, J=7Hz) 

2) 4-(2-[(4-Methylpiperazin-l-yl)carbonylmethoxy]benzoylJ­

amino-3-methoxy-N-[2-[5-(4-methylpiperazin-1-
yl)carbonylpent-1-yl}oxy-4-methylphenylJbenzamide 

NMR (CDCl31 6) : l.30-1.90 (6H, m), 2.14 (3H, s), 2.26 

(3H, s), 2.35-2.46 (3H, m), 3.34 (3H, s), 3.46-3.55 

(4H, m), 3.59-3.68 (4H, m), 3.72 (3H, s), 3.B0-4.01 

(2H, m), 4.90 (2H, s), 6.58-6.68 (2H, m), 6.82-7.06 

(4H~ m), 7.13-7.20 (2H, m), 7.46-7.51 (lH, m), 8.19 

(lH, d, J=8Hz), 8.39 (lH, d, J=8Hz) 

Example 32 

A solution of 4-(2-iodobenzoyl)a:nino-N-[2-(4-
methoxyphenyl)methoxy]phenyl-N-methylbenzamide (2.30 q) 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 wa~er (50 ml), aqueous sodium hydrogen 
carbonate (50 ml) and brine (25 ml) • The solution was dried 
over maqnesium sulfate and the solvent was evaporated in 
vacuo to give 4-(2-iodobenzoyl)amino-N-(2-hydroxy)phenyl-N­
methylbenzamide (l.20 g). 

NMR (DMSO-d51 6) : 3.20 (3H, s), 6.69 (lH, t, J=7Hz}, 

6.8? (lH, d, J=7Hz), 6.98-7.05 (3H, m), 1.40-7.54 

(4H, m), 7.90 (lH, d, J=7Hz), 9.84 (lH, s) 

Example 33 

The following compounds were obtained accordinq to a 
similar manner to that of Example 32. 
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1) 4-(2-Hydroxybenzoyl)amino-N-methyl-N-[4-methyl-2-[4-(4-

• methylpiperazin-1-yl)carbonyl]phenylmethoxy]­
phenylbenzamide 

.. . 

·-

NMR (CDCl31 6) : 2.28 (3H, s), 2.32 (3H, s), 2.35-2.51 
S (4H, m), 3.36 (3H, s), 3.59-3.89 (2H, m), 5.02 (2H, 

s), 6.63-6.72 (2H, m), 6.88 (lH, t, J=7Hz), 7.00 

(2H, d, J•8Hz), 7.20-7.46 (9H, m), 7.70 (lH, d, 

J=7Hz), 8.68 (lH, S) 

10 2) 3-Methoxy-4-(2-hydroxybenzoyl)amino-N-methyl-N-[4-

15 

methyl-2-[4-(4-methylpiperazin-l-yl)carbonyl]­

phenylmethoxy]phenylbenzamide 

NMR (CDCl3, 6) : 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 (2H, m), 4.91 Clli, d, J=14Hz), 5.09 

(lH, d, J=l4Hz), 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 

(lH, d, J=7Hz), 8.72 (lH, s) 

20 3) 4[2-(3-Hydroxyprop-l-yl)thiobenzoyl]amino-3-methoxy-N-

25 

30 

methyl-N-[4-methyl-2-[5-(4-methylpiperazin-l-yl)­

carbonylpent-1-yl)oxy]phenylbenzamide 
NMR (CDCl31 6) 1.44-1.58 (2H, m), 1.61-1.73 (2H, m), 

Example 34 

1.77-1.89 (2H, m), 2.28 (3H, s), 2.31-2.40 (6H, m), 
3.02 (2H, t, J=7.5Hz), 3.31 (3H, s), 3.42-3.50 (2H, 

m), 3.56-3.65 C2H, m), 3.67-3.78 (7H, m), 3.81-4.01 

(2H, m), 6.58-6.67 (2H, m), 6.81-6.95 (2H, m), 7.03 
(lH, s), 7.25 (lH~·m), 7.36-7.50 (2H, m), 7.64 (lH, 

d, J=7Hz), 8.30 (lH, d, J=7Hz), 8.77 (lH, s) 

The following compound was obtained by using 2-nitro-4-
(2-benzyloxybenzoyl) amino-N-methyl-N-[2-[5- (4-dimethylamino­

piperidin-l-yl)carbonylpent-l-yloxy]-4-methylphenyl)benzamide 
35 as a starting compound according to a similar manner to that 
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of Example lo. 
2-Amino-4-(2-hydroxybenzoyllamino-N-methyl-N-[2-[5-(4-

dimethylaminopiperidin-l-yl)carbonylpent-l-yloxy]-4-
methylphenylJbenzamide 

NMR (CDCl3, 6) : 1.21-2.02 (lOH, m), 2.28-2.44 
m), 2.48-2.69 (lH, m), 2.93-3.08 (lH, m), 

br), 4.73 

6.78-6.96 

s), 3.80-4.06 (4H, m), 4.68 (lH, 

5.32 (lH,· s), 6.53-6. 62 (3H, m>, 

7.33-7.44 ClH, m), 7.78-7.88 (lH, m) 

Example 35 

(12H, 
3.30 (3H, 

(2H, s), 

(SH, m), 

A mixture of 4-{2-hydroxybenzoyl}amino-3-methoxy-N-(2-
benzyloxy-4-methyl)phenyl-N-methylbenzamide (550 mq), l­
(tert-butoxycarbonyl)-4-hydroxypiperidine (223 mg), diethyl 

15 azodicarboxylate (193 mg) and triphenylphosphine (291 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 

20 was evaporated in vacuo and the residue was purified by 
silica qel column {30% ethyl acetate in n-hexane} to qive 3-
methoxy-4- [2-[1- (tert-butoxycarbonyl) piperidin-4-
yl)oxybenzoyl]amino-N-(2-benzyloxy-4-methyl)phenyl-N­

methylbenzamide (562 mg) • 
25 NMR (CDC13, 6) 1.44 (9H, s), 1.72-1.90 (2H, m), 

30 

35 

1.95-2.12 (2H, ~), 2.27 (3H, s), 2.95-3.16 (4H, m), 
3.37 (3H, s), 3.60 (3H, s), 3.73-4.00 (2H, m), 4.64 
(lH, m), 4.88 (lH, d, J=14Hz), 5.08 (lH, d, 
J=l4Hz), 6.65-6.71 (2H, m), 6.86 (lH, d, J=7Hz), 

Example 36 

6.95-7.03 (3H, m), 1.09 (lH, t, J=7Hz), 7.25-7.50 

(6H, m), 8.18 (lH, d, J=7Hz), 8".35 (lH, d, J=7Hz) 

The following compounds were obtained according to a 
similar manner to that of Example 35. 
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l) (S)-4-[2-[l-Methyl-3-(phthalimido)prop-l-yl]oxybenzoyl]­

am.ino-3-methoxy-N-methyl-N-[4-methyl-2-[5-(4-methyl­

piperazin-l-yl)carbonylpent-1-yloxy]phenyl)benzamide 

NMR (CDCl31 6) : 1.43 (3H, d, J=7Hz}, 1.47-1.92 (7H, 
m), 1.98-2.13 (lH, m), 2.20-2.47 (l2H, m), 3.32 
(3H, s), 3.42-3.53 (2H, m), 3.57-3.61 (2H, m), 

3.73~4.05 (7H, m), 4.77 (lH, m} I 6.51-6.69 (2H, 

6.78-7.12 (SH, m), 7.42 (lH, m), 7.57 (4H, s), 
8.08-9.24 (2H, m) 

2) (R)-4-[2-[[4-(Phthalimido-1-y!)but-2-yl]oxy]benzoylJ­
amino-3-methoxy-N-methyl-N-[4-methyl-2-[5-(4-methyl­
piperazin-1-yl)carbonylpent-l-yloxy)phenyl)benzamide 
NMR (CDC13, ~) : 1.44 and l.47 (total 3H, s), 1.52-

m), 

1.92 (SH, m), 2.02-2.12 (lH, 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 C2H, t, J=8Hz}, 4.74-4.82 ClH, br), 

6.57-6.69 (2H, m), 6.81-6.95 (2H, m), 6.98-7.09 
(3H, m), 1.43 ClH, t, J=BHz), 7.53-7.60 (4H, br), . 

8.14 (lH, d, J=8Hz), 8.20 (lH, d, J•BHz) 
ESI-MASS (m/z) : 804 (M+H) 

3) (R)-4-(2-([4-(Phthalimido-l-yl)but-2-yl]oxy)benzoyl]-

25 amino-3-methoxy-N-methyl-N-[4-methyl-2-(5-(4-dimethyl-

30 

35 

am~nopiperidin-l-yl)carbonylpent-l-yloxy)phenyl]­

benzamide 

NMR (CDCl31 a) : 1.42 and 1.45 (total 3H, s), 1.50-
1.90 (12H, m), 2.02-2.10 (lH, mJ, 2.28 (9H, s), 
2.32-2.41 (4H, m), 2.52-2.62 (lH, m), 2.97-3.06 
(lH, m), 3.35 (3H, s), 3.80 (3H; s), 3.87 (2H, t, 

J=BHz), 3.90-3.97 (2H, m), 4.58-4.68 (lH,·n), 4.72-
4.81 (lH, m), 6.57-6.67 (2H, m), 6.81-6.93 C2H, m), 

6.98-7.08 (3H, m), 7.43 (lH, t, J=8Hz), 7.53-7.59 
(4H, br s), 8.13 (lH, d, J=SHz), B.20 (lH, d, 
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J•8Hz) 

4) (S)-4-[2-[[4-(Phthalimido-l-yl)but-2-yl]oxy]benzoyl]­

~inc-3-methoxy-N-methyl-N-[4-methyl-2-(5-(,-dimethyl­

aminopiperidin-1-yl)carbonylpent-l-yloxy]phenyl]­

benzamide 
NMR (CDC13, 5) : 1.42 and 1.44 (total 3H, s), 1.50-

1.91 (12H, m), 2.02-2.10 (lH, m), 2.29 (9H, s), 

2.32-2.41 (4H, m), 2.52-2.62 (lH, m), 2.95-3.05 

(lH, m), 3.36 (3H, s), 3.80 (3H, s), 3.96 (2H, t, 

J=SHz), 3.90-3.97 (2H, l!l), 4.58-4.66 (lS, m), 4.72-

4.80 (lH, m), 6.57-6.67 (2H, m), 6.81-6.92 (2H, m), 

6.98-7.08 (3P., m), 7.44 (lH, t, J=BHz)·, 7.53-7.60 

(4P., br s), 8.13 (lH, d, J=8Hz), 8.21 tlH, d, 

J=BHz) 

ESI-MASS (m/z) 832 (M+l) 

5) 3-Methoxy-4-[2-[3-(phthalimido)-1-methylprop-1-
yljoxybenzoyl]a.~ino-N-(2-benzyloxy-4-methyl)phenyl-N­

methylbenzamide 
NMR (CDCl31 ~) : 1.41 (3H, d, J=7.5Hz), l.9E-2.12 (2H, 

m),. 2.24 (3H, s), 2.27-2.42 (2H, m), 3.39 (3H, s), 

3.60-3.69 (2H, m), 3.86 (2H, t, J=7.5Hz), 4.77 (lH, 

ml, 4.94 (lF., d, J=14Hz), s.oa ClH, d, J=l4Hz), 

6.66-6.82 (3H, m), 6.95-7.08 (4E, m), 7.20-7.71 

!lOH, m), 8.10-8.21 (2P., m) 

Ex@ple 37 

The f ollowinq compounds were obtained according to a 

similar manner to that of Example 14. 

1) 4-[2-(3-Acetylaminoprop-l-yl)oxybenzoyl]amino-3-methoxy­
N-(2-acetoxy-4-methylphenyl)-N-methylbenzara.ide 
NMR (CDC13, 6) : l.86 (3H, s), 2.10-2.19 (2H, m), 2.30 

(3R, s), 3 .• 41 (2li, q, J=SHz), 3. 72 (3H, s), 4.21 

~, 

---1 

·.1 

\ 
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C2H, t, J=SHz), 5.94 (lH, br), 6.85 (lH, s), 6.90-

7.11 (6H, m), 7.42-7.49 Cl~, m), 8.10 (lH, d, 
J=8Hz), 8.42 (lH, d, J=BHz} 

5 2) 4-[2-(3-Acetylaminoprop-l-yl)oxybenzoyl)amino-3-methoxy-

10 

15 

N-methyl-N-[2-[5-(4-dimethylaminopiperidin-l-

yl) carbonylpent_-1-yl) oxy-4-methylphenyl] benzamide 
NMR (CDC13, 6) : 1.48-1.64 (2H, m), 1.58-1.85 (4H, m), 

1.88 (3H, s), 2.12 (2H, t, J=SHz), 2.29 .(6H, s), 

Example 38 

2.34-2.42 (2H, :m), 2.57 (2H, t, J=SHz), 3.30 (2H, 

q, J=SHz), 3.32 (3H, s), 3.39 (2H, q, J=SHz), 3.72-

3.79 (2H, m), 3.76 (3H, s), 3.83-4.00 (2H, m), 4.20 

(2H, t, J=SHz), 6_.33 (lH, br), 6.57-6.67 (2H, m), 

6.83-7.10 (6H, ml, 7.43 (lH, dd, J=2, 7Hz), 8.10 

(lH, d, J=8Hz), 8.38 (lH, d, J=8Hz) 

To an ice bath cooled solution of 4-[2-(3-aminoprop-l­
y!)oxybenzcyl]amino-N-[2-(5-carboxypent-l-yl)oxy-4-

20 methyl]phenyl-N-methylbenza.~ide (650 mg) in dichloromethane 

(20 ml) were added triethylamine C137·mq) and di-tert­

butyldicarbonate (296 mg) and the mixture was stirred at 

ambient temperature overnight. The solution was washed 

successively with water, 10% hydrochloric acid, saturated 
25 aqueous sodium hydrogen carbonate and brine, and the organic 

phase was dried over maqnesiu.~ sulfate. The solvent was 

evaporated in vacuo to give 4-[2-[3-(tert-butoxycarbonyl)­
aminoprop-1-yl)oxybenzoyl)amino-N-[2-(5-ethoxycarbonylpent-l­
yl)oxy-4-methyl]phenyl-N-methylbenzamide (149 mq). 

30 

35 

NMR (CDCl3, 6) : 1.25 (3H, t, J=7.5HZ)/ 1.40 (9H, s), 

l.44-1.56 (2H, m), l.66-1.76 (2a, m), 1.76-1.87 

(2H, m), 2.06-2.15 (2H, m), 2.28 (3H, s), 2.34 (2H, 

t, J=7.5Hz), 3.31 (3H, s), 3.31-3.40 (2H, m), 3.85-

3.97 (2H, m), 4.13 (2H, q, J;7.5Hz), 4.21 (2H, t, 
J=7.5Hz), 4.74 ClH, br), 6.54-6.62 (2H, m), 6.86 
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(lH, d,· J=7Hz), 6.98 (lH, d, J=1Hz), 1.09 (lH, d, 

J=1Hz), 7.32 (2H, d, J•8Hz), 1.41-1.52 (3H, m), 

B.11 (lH, d, J=7Hz), 9.87 (lH, s) 

Example 39 

The following compound was obtained according to a 

similar m.ar..ner to that of Example 38. 

3-Methoxy-4-[2-[3-(tert-butoycarbonyl)amino-l­

methylprop-l-yl)oxybenzoyl)a.~ino-N-(2-benzyloxy-4-methyl)­

phenyl-N-methylbenzamide 

NMR (CDCl31 6) l.37 (9H, s), l.41 (3H, d, J=7.5Hz), 

1.84-2.11 (2H, m), 2.28 (3H, s), 3.20•3.31 C2H, m), 

3.40 (3H, s), 3.64 (3H, s), 4.61 (lH, br), 4.12 

(lH, m), 4.90 llH, d, J=l4Hz}, 5.09 (lH, d, 

J=l4Hz), 6.62-6.10 (2H, m), 6.84 (lH, d, J=7Hz), 

6.93-7.12 (4H, m.), 7.28-7.12 (6H, m), 8.22 (lH, d, 

J=7Hz}, 8.38 (lH, d, J=7Hz) 

Example 40 

A solution of aqueous 4M sulfuric acid (0.5 ml) and 3-

(phthalimid-1-yl)propanal (189 mg) in tetrahydrofuran (10 ml) 

was slowly added to a solution of ·4-(2-aminobenzoylamino)-3-

~ethoxy-N-methyl-N-[2-(5-(4-methylpiperazin-1-

25 yl)carbonylpent-l-yloxyJ-4-methylphenylbenzamide (560 mg) in 

tetrahydrofuran (10 ml) followed by the portionwise addition 

of sodium borohydride (59.8 mg) at o•c. The mixture was 

diluted with 1,4-dioxane (5 ml} and stirred for an additional 

l.5 hours at ambient temperature. The mixture was quenched 

30 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 

pu~ified by silica gel column chromatography (Sio2, 30 g, 3% 

35 methanol in chloroform) to qive 3-~ethoxy-4-[2-[3-

I 
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(phthalimido)prop-l-yl]amino]benzoylamino-N-methyl-N-[2-[5-

{4-methylpiperazin-1-yl)carbonylpent-l-yloxy]phenyl]benzamide 
(200 mg). 

NMR (CDCl3, 6) : 1.44-1.62 (2H, m), 1.63-1.93 (4H, m), 
!.97-2.12 (2H, m), 2.21-2.46 (12H, m), 3.17-3.38 
(SH, m), 3.42-3.56 (2H, m), 3.57-3.69 (2H, m), 
3.70-4.04 (7H, m), 6.51-6.73 (4H, n), 6.78-6.96 

(2H, m), 7.00 (lH, s}, 7.20-7.35 (lH, m}, 7.40 (lH, 
d, J=8Hz), 7.53-7.67 (3H, m), 7.72-7.86 (2H, m), 
8.13 (lH, d, J=BHz), 8.34 (lH, s) 

Example ·41 

A solution of 4-(2-nitrobenzoyl)amino-N-[2-(5-
ethoxycarbonylperit-l-yloxy)-4-methylphenyl]-N-methylbenzamide 

15 (800 mg), 20% palladium hydroxide (200 mq) in ethanol {20 ml) 

was stirred under atmospheric pressure of hydroqen at ambient 
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 

20 silica gel column chromatography (Sio2 30 g, ethyl 
acetate/hexane= 3/1) to give 4-(2-aminobenzoyl)amino-N­
methyl-N-[2-CS-ethoxycarbonylpent-1-yloxy)-4-methylphenylJ­
benzamide (700 mg). 

25 

30 

35 

NMR (CDCl31 6) : 1.25 (3H, t, J=7Hz), 1.41-1.57 (2H, 
m), 1.63-1.87 (4H, m), 2.27 (3H, s), 2.33 C2H, t, 

J=7Hz), 3.32 (3H, s), 3.78-4.00 (2H, m), 4.12 (2H, 

Example 42 

q, J=7Hz), 5.38-5.56 (2H, m), 6.55-6.64 (2H, m), 
6.64-6.76 (2H, m)., 6.87 (lH, d, J=9Hz), 7.22 (lH, 
d, J=9Hz), 7.28-7.50 (SH, m), 7.79 (lH, br s) 

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

4-(2-Aminobenzenesulfonyl)amino-3-methoxy-N-methyl-N-[4-
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methyl-2-(5-(4-methylpiperazin-1-yl)carbonylpent-l­
yloxy]phenylJbenzamide 

NMR (CDCl3, ~) : 1.45-1.54 (2H, m), l.65-l.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), 6.56-6.99 (6H, m), 7.28-7.48 
(4H, m) 

ESI-MASS (m/z) 638 (M+H) 

Example 43 
A solution of 4-[2-Cacetyloxy)benzoylJamino-3-methoxy-N­

methyl-N-[2-[S-(4-dimethylaminopiperidin-l-yl)carbonylpent-1-
yloxyJ-4-methylphenyl}benzamide (400 mq) in methanol (10 ml) 
was treated with lN sodium hydroxide solution (3 ml) at 
ambien~ 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 collm'.n 

20 chromatography (Sio2 30 q, 5% methanol in chloroform) to give 
4-[2-(hydroxy)benzoylJamino-3-methoxy-N-methyl-N-{2-[S-(4-

25 

dimethylaminopiperidin-l~yl)carbonylpent-1-yloxy}-4-

methylphenyl]benzamide (290 mq). 
NMR (CDCl31 6) : 1.27-2.00 (lOH, m), 2.21-2.46 [l2H, 

m}, 2.56 (lH, m), 3.00 (lH, m), 3.33 (3H,.s), 3.90 
(3H, s), 3.82-4.05 (4H, m), 4.63 {lH, m), 6.55-6.69 
(2H, ~), 6.82-7.09 (SH, m}, 7.42 (lH, m}, 7.55 (lH, 

1 
I ., .. 
""' -
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! -· 
;,,. 

1 

··~ ., 

·, 
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m), 8 .20 (lH, m) . 'iii 

30 

35 

Example 44 

The following compou.~ds were obtained·accordinq 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 

.;1 

.. 1 
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NMR (CDCl31 6) : 1.26 (3H, t, J=7Hz), l.42-1.58 (2H, 
m), l. 61-1. 90 C4H, 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=7Hz), 6.53-6~67 (2H, m), 6.B0-
6.98 (3H, m}, 7.01 (lH, d, J=8Hz), 7.07 (lH, s), 
7.42 (lH, dd, J=8, 8Hz), 7.49 (lH, d, J=8Hz), 8.18 
(lH, d, J=8Hz), 8.72 (lH, s) 

2) 4-(2-Hydrcxybenzoyl)amino-3-methoxy-N-methyl-N-(2-
10 methylphe~yl>benzamide 

NMR (CDCl3. 6) : 2.21 (3H, s), 3.40 (3H, s), 3.78 (3H, 
s), 6.82-7.23 (9H, m), 7.37-7.53 (2H, m), 8.18 {lH, 
d, J•BHz), 8.69 (lH, br S) 

15 3} 4-(2-Hydroxybenzoyl)amino-3-methoxy-N-methyl-N-[4-

20 

methyl-2-[S-l~-methylpiperazin-l-yl)carbonylpent-1-

yloxy)pher.yl)benzamide 
NMR CCDCl3, 6) : 1.42-1.59 C2H, m), 1.60-1.89 {4H, m), 

2.20-2.~6 (l2H, m), 3.32 (3H, s), 3.42-3.53 (2H, 

m), 3.57-3.69 C2H, m), 3.71-4.02 (6H, m), 6.51-6.68 
(2n, ~), 6.79-7.08 (SH, m), 7.40 (!H, m), 7.51 {lH, 
d, J•BHz), 8.18 ClH, d, J=BHz), B.86 {lH, br s) 

4) 4-(2-Hydroxybenzoyl)amino-3-methoxy-N-(2-benzyloxy-4-
25 methylphenyl)-N-methylbenzamide 

35 

NMR (CDCl3, 6) : 2.30 (3H, s), 3.38 (3H, s), 3.63 (3H, 
s), 4.89 (lH, d, J=l3Hz), 5.08 (lH, d, J=l3Hz), 
6.62-6.68 (2H, mh 6.82-7.00 (6H, m), 7.28-7.42 

(SH, m), 7.47 ClH, d, J=8Hz), 8.13 (lH, d, J=BHz), 
8. 79 (lH, S) 

5) 4-(2-Hydroxybenzoyl)amino-3-methoxy-N-[2-[4-(2-oxazolin-
2-yl)phenylmethyl]oxy-4-methylphenyl]-N-methylbenzamide 
NMR (CDCl3, 6) : 2.28 (3H, s), 3.40 (3H, s), 3.67 (3H, 

s), 4.06 (2H, t, J=lOHz), 4.41 (2H, t, J=lOHz), 
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4.92 (lH, d, J=l2Hz), 5.10 (lH, d, J=l2Hz}, 6.60 

(lH, s), 6.71 (lH, d, J=BHz), 6.87-7.08 (SH, m), 

7.28 (lH, d, J=8Hz), 7.42 (lH, dd, J=2, 8Hz), 7.52 

(lH, d, J=8Hz), 8.16 (lH, d, J=BHz), 8.82 {lH, s) 

6) 4-(2-Hydroxybenzoyl)a~ino-3-methyl-N-methyl-N-(2-(5-(4-

methylpiperazin-1-yl)carbonylpent-l-yloxy]-4-

methylphenyl]benzamide 
NMR (CDC13, 6) : 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, 

br), 3.69 (2H, br), 3.83 (lH, br), 3.92 (lH, br), 

6.62 (2H, s), 6.89-6.93 (2H,.m), 7.02-7.10 (2H, m), 

7.35 (lH, s), 7.40-7.47 (lH, m), 7.63-7.10 (2H, m), 

8. 52 (lH, br) 

Example 45 

A solution of 4-[2-[3-(tert-butoxycarbonyl)aminoprop-l­

yl]oxybenzoyl]amino-N-methyl-N-(4-methyl-2-[5-(4-

20 methylpiperazin-1-yl)carbonylpent-l-yl}oxyJphenylbenzamide 
(542 mg) in 90% trifluoroacetic acid {10 ml) was stirred at 

ambient temperature for ~ hours and the solvent was 
evaporated in vacuo. The residue was stirred with ~hloroform 

(20 nl) and saturated aqueous sodium hydrogen carbonate (10 

25 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-[_~- (3-aminoprop-1-

yl)oxybenzoyl} amino-N-methyl-N-[4-methyl-2-[5- (4-
methylpiperazin-1-yl)carbonylpent-l-yl]oxyJphenylbenzamide 

30 

35 

{465 mg) • 

NMR (CDC13, 5) : 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 (2H, t, J=7.5Hz}, 3.31 (3H, 

s), 3.45-3.50 (2H, m), 3.58-3.65 (2H, m), 3.89-3.99 

·(2H, m), 4.29 (2H, d, J=7.5Hz), 6 •. 54-6.62 (2H, m), 

.. , 

... 

·.·' 
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• 
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6.85 (lH, d, J=7Hz), 7.01 (lH, d, J=7Hz), 7.10 (lH, 

t, J=7Hz), 7.32 (2H, d, J=8Hz), 7.43-7.50 (3H, m), 

8.20 (lH, d, J=7Hz) 

5 Example 46 

The followinq compounds were obtained according to a 

similar manner to that of Example 45. 

1) 4-[2-[(3-Aminoprop-l-yl)oxy]benzoyl)amino-3-methoxy-N~ 

10 methyl-N-[4-methyl-2-(5-(4-methylpi~erazin-1-

yl)carbonylpent-1-yloxy]phenyl]benzamide 
NMR (CDC13 , 6) : 1.40-1.92 (6ii, m), 1.98-2.12 C2H, m), 

2.19-2.44 (12H, m), 2.90 C2H, t, J=7Hz), 3.32 (3H, 

s), 3.40-3.53 C2H, m), 3.56-3.68 (2H, m), 3.78 (3H, 

15 s), 3.80-4.02 C2H, m), 4.28 (2H, t, J=7Hz), 6.51-

6.67 (2H, m), 6.78-6.95 C2H, m), 6.97-7.16 (3H, m), 
7.44 (lH, m), 8.21 (lH, d, J=8Hz), 8.40 (lH, d, 

J=8Hz) 

20 2) 4-[2-[(3-Aminoprop-1-yl)oxy]benzoyl]amino-3-methoxy-N-

25 

30 

35 

methyl-N-[2-[5-(4-dimethylaminopiperidin-1-
yl)carbonylpent-l-yloxy]-4-methylphenyl]benzamide 

NMR (CDCl31 6) : 1.26-1.92 (12H, m), l.98-2.l2 (2H, 

m), 2.27 (9H, s), 2.29-2.42 (3H, m}, 2.56 (lH, m), 

2.89 (2H, t, J=7Hz), 3.00 (lH, m), 3.32 (3H, s), 

3.78 (3H, s), 3.82-4.02 (3H, m), 4.27 (2H, t, 

J•7Hz), 4.61 (lH, m), 6.52-6.67 (2H, m), 6.79-6.96 

(2H, m), 6.97-7.12 (3H, m), 7.43 (lH, m), 8.21 (lH, 

d, J=8Hz), 8.41 (lH, d, J=8Hz) 

3} 4-[2-(3-Jmlinoprop-l-yl)oxybenzoylJamino-3-methoxy-N­
methyl-N-[4-methyl-2-[5-(4-methylpiperidin-l­

yl)carbonylpent-1-ylJoxy]phenylbenzamide 
NMR (CDCl3r 6) : 0.95 (3H, d, J=7.5Hz), 1.00-1.14 (2H, 

m), 1.46-1.90 (BS, m), 2.01-2.12 (2H, m), 2.26 (3H, 
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s), 2.34 (2H, t, J=7.5Hz), 2.52 (lH, m), 2.85-3.03 

(3H, m), 3.31 (3H, s), 3.79 (3H, s), 3.79-4.00 (4H, : 

m), 4.32 (2H, t, J=7.5Hz), 4.55 (lH, m), 6.58 (lH, 

d, J=7Hz), 6.62 (lH, s), 6.84 (lH, d, J=7Hz), 6.90 

(lH, d, J=7Hz), 7.00-i.11 (3H, m), 7.42 (lH, t, 

J=7Hz), 8.21 (lH, d, J•7Hz), 8.40 (lH, d, J=7Hz) 

4) 4-[2-(3-1iminoprop-1-yl)oxybenzoyl]amino-3-methoxy-N-[2-

[5-[ (2S)-carbamoylpyrrolidin-l-ylJcarbonylpent-l-yl]oxy-

4-methyl]phenyl-N-methylbenzamide 

NMR. (CDC13, 6) : l.48-2.20 (12H, m), 2.28 (3H, s), 
2.32-2.40 (2H, m), 2.88-3.00 (2H, m), 3.31 C3H, s), 

3.33-3.61 (2H, m), 3.80 (3H, s}, 3.82-3.99 (2H, m), 

4.29 (2H, t, J=7Hz), 4.54 (lH, m), 6.52-6.63 (2H, . 
m), 6.81-i.10 (SH, m), 7.43 (lH, t, J=7Hz}, 8.14 
(lH, d, J=7Hz), 8.38 (lH, d, J=7Hz) 

5) 4-[2-(3-Aminoprop-l-yl)oxybenzoyl)amino-3-methoxy-N-[2-
(4-aminobut-1-yl)oxy-4-methyl]phenyl-N-methylbenzamide 

20 NMR (CDCl3, 6) 1.63-1.94 (4H, m), 1.99-2.18 (2H, m), 

25 

30 

35 

2.23 (3H, s), 2.62-3.07 (2H; 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 (lH, d, J=7Hz), 8.40 (lH, d, J=7Hz) 

6) 4-[2-(3-Aminoprop-l-yl)oxybenzoyl]amino-3-methoxy-N-[2-

(4-acetylaminobut-l-yl)oxy-4-methyl]phenyl-N­

methylbenzamide 

NMR (CDCl3, 5) 1.60-1.86 (4H, m), 2.00 (3H, S), 

2.oa-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 (lH, t, J=7Hz}, 

8.12 (lH, d, J=7Hz), 8.31 (lH, d, ~=7Hz) 
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7) 3-Methoxy-4-[2-Cpiperidin-4-yl)oxybenzoyl]amino-N-(2-

bydroxy-4-metbyl)phenyl-N-methylbenzamide 

NMR (DMSO-d6, 6) : 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 

(2H, m), 3.16 (3H, s), 3. 75 (3H, s), 4. 73 (lH, m), 

6.48 (lH, d, J=7Hz), 6.64 (lH, s), 7.87 (lH, d, 

J=7Hz), 7.92 {lH, d, J=7Hz), 7.01 (lH, S), 7.09 

(lH, t, J=7Hz), 7.32 (lH, d, J=7Hz), 7.52 (lH, t, 

J=7Hz), 8.02 (lH, d, J=7Hz), 8.27 (1H, d, J=7Hz) 

8) 3-Methoxy-4-[2-(piperidin-4-yl)oxybenzoyl]amino-N­

methyl-N-[4-methyl-2-[5-(4-methylpiperazin-1-
yl)carbonylpent-l-yl)oxy]phenylbenzamide 

NMR (CDCl31 5) : 1.46-1.88 (SH, m), 2.07-2.19 (2H, m), 
2.26 {3H, 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 t2H, m), 3.60-3.66 (2H, m), 3.80 (3H, s), 

3.83-4.00 (2H, m), 4.57 (lij, m), 6.58 (lH, d, 
J=7Hz), 6.62 (lH, s), 6.82-6.91 (2H, m), 6.98-7.11 

(3H, m), 7.43 (lH, t, J=7Hz), 8.20 (lH, d, J=7Hz), 

8.40 (lH, d, J=7Hz) 

9) 4-[2-(3-Amino-1-methylprop-l-yl)oxybenzoyl]amino-3-

methoxy-N-methyl-N-[4-m.ethyl-2-(5-(4-methylpiperazin-l­

yl)carbonylpent-1-yl]oxy]phenylbenzamide 

NMR (CDCl3, 5) : 1.42 (3H, d, J=7.5Hz), 1.46-1.89 (6H, 

m), l.99-2.11 (2H, m), 2.28 {3H, s), 2.30 (3H, s), 

2.31-2.42 (6H, mt, 2.85 {2H, t, J=7.5Hz), 3.33 (3H, 

s), 3.45-3.50 (2H, m), 3.59-3.66 (2H, m), 3.80,(3H, 

s), 3.84-4.01 (2H, m), 4.80 (lH, m), 6.59 (lH, d, 

J=7Hz), 6.63 (lH, s), 6.82-6.92· ·c2H, m), 7.01-7.10 

(3H, m), 7.44 (lH, t, J=7Hz), 8.22 (lH, d, J=7Hz), 

8.40 (lH, d, J=7Hz) 

35 10) 4- [2-· (3-Aminoprop·-1-yl) oxybenzoyll amino-3-methoxy-N-
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methyl-N- _(2- (5-aminocarbonylpent-1-yl) oxy-4-
methylphenyl]benzamide 
NMR (CDC13 , 5) : 1.40-1.59 (2E, m), 1.61-1.90 (4H, m), 

2.11-2.30 (,H, m), 2.35 (3H, s), 3.00 (2H, t, 
J=6Hz), 3.11 (2H, br), 3.29 (3H, s), 3.75 (3H, s), 
3.76-4.02 (2H, m), 4.23 (2H, t, J=SHz), 6.00 {lH, 
br), 6.50 (lH, br), 6.55-6.71 (2H, m), 6.87-7.12 
(SH, m), 7.42 (lH, dd, J=2, 7Hz), 8.10 (lH, d, 
J=9Hz), 8.36 ClH, d, J=8Hz) 

11) 4-[2-(3-Aminoprop-1-yl)oxybenzoyl)amino-3-methoxy-N­
methyl-N-[2-[5-(morpholin-4-yl)carbonylpent-l-yl]oxy-4-
methylphenyl]benzamide 
NMR (CDC13, o) : 1.48-1. 90 (6H, m), 2 .11 (2H, t, 

J=SHz), 2.26 (3H, s), 2.21-2.52 (6H, m), 2.79-2.90 

.... 

·I 

1 
.. .<!! .. 

' (3H, m), 2.96 (2H, t, J=SHz), 3.31 (3H, s), 3.40- 1 

20 

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=SHz), 6.57-6.68 
(2H, m), 6.81-7.12 (6H, m), 1.41-7.50 (lH, m), 8.17 
(lH, d, J=8Hz), 8.39 (lH, d, J=8Hz) 

12) 4-(2-(3-A.~inoprop-l-yl)oxybenzoyl}amino-3-methoxy-N­

methyl-N- (2-[5- {4-oxopiperidin-l-yl) carbonylpe_nt-1-
yl]oxy]-4-methylphenyl]benzamide 

25 NMR. (CDCl3, 5) : 1.45-2.05 (8H, m), 2.11 (2H, t, 
J=SHz), 2.28 (3H, s), 2.41-2.52 (2H, m}, 2.96 (2H, 
t, J=SHz), 3.31 (3H, s), 3.70-4.61 (SH, m), 6.52-
7.55 (8H, m), 8.02-8.46 (3H, ml 

30 13) 4-(2-(3-A.~inoprop-l-yl)oxybenzoyl]amino-3-methoxy-N-(2-

35 

methoxy-4-~ethylphenyl)-N-methylbenzamide 

NMR (DMSO-d6, 6} : l.90-1.98 (2H, m), 2.25 (3P., s), 
2.71 (2H, t, J•6Hz), 3.19 (3H, s), 3.13 (3H, s), 
4.32 (2H, t, J=5Hz), 6.67 (lP., d, J=8Hz), 6.80-6.96 
(2H, m), 7.26 (lH, d, J=8Hz), 7.55 (lH, dd, J=2,8Hz), 

·, 
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8.03 (lH, d, J=8Hz), 8.29 (lH, d, J=8Hz) 

14) 4-[2-(3-Aminoprop-l-yl)oxybenzoyl]amino-3-methoxy-N-[2-
[4-(thiazol-2-yl)phenylmethylJoxy-4-methylphenylJ-N­
methylbenzamide 
NMR (CDC13, 5) : 2.02-2.10 (2H, m), 2.29 (3H, s), 2.89 

(2H, t, J=SHz), 3.40 (3H, s), 3.64 (3H, s), 4.25 
(2H, t, J=SHz), 4.90 (lH, d, J=llHz), 5.09 ClH, d, 
J=llHz), 6.62-6.71 (2H, m), 6.88 ClH, d, J=8Hz), 
6.98-7.10 (SH, m), 7.24-7.48 (4H, m), 7.81 (lH, d, 
J=3Hz), 7.95 (lH, d, J=BHz), 8.20 {lH, d, J=8Hz), 

B.37 (lH, d, J=8Hz) 

15) 4-[2-(3-Aminoprop-l-yl)oxybenzoyl]a.~ino-3-methoxy-N-(2-

15 [4-{oxazol-2-yl)phenylmethyl]oxy-4-methylphenylJ-N-

20 

methylbenzamide 
NMR (CDC!3, 5) : 2.00-2.ll (2H, m), 2.29 (3H, s), 2.89 

(2H, t, J=SHz), 3.40 (3H, s), 3.66 (3H, s), 4.91 
(lH, d, J=12Hz}, 5.10 (lH, d, J=l2Hz), 6.64 [lH, 
s), 6.70 ClH, d, J=BHz}, 6.87 (lH, d, J=BHz), 7.00-
7.12 {4H, m), 7.21 (lH, s), 7.25-7.49 (4H, m), 7.65 
(lH, s), 8.04 (lH, d, J=8Hz), 8.23 {lH, d, J=8Hz), 
8.37 (lH, d, J-BHz) 

25 16) 4-[2-(3-Aminoprop-l-yl)oxybenzoyl]amino-3-methoxy-N-[2-

30 

35 

[4~(2-oxazolin-2-yl)phenylmethyl)oxymethylphenylJ-N­

methylbenzamide 
N!'.R (CDC!3, 6) : 2.02-2.11 (2H, m}, 2.28 (3H, s), 2.90 

(2H, t, J=Snz), 3.39 (3H, S), 3. 67 (3H, S), 4.05 
(2H, t, J=9Hz), 4.29 (2H, t, J=SHz), 4.41 C2H, t, 
J=SHz), 4.89 (lH, d, J=l2Hz), 5~09 (lH, d, J=l2Hz), 
6.63 {lH, s), 6.70 (1H, d, J=8Hz), 6.84 (lH, d, 
J=SHz), 7.00-7.12 (4H, m), 7.37 (2H, d, J•8Hz), 
7.41 (lH, d, J=8Hz), 7.93 (2H, d, J•SHz), 8.20 (lH, 
d, J=8Hz), 8. 36 UH, d, J=BHz} 
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4-[2-(3-Aminoprop-l-yl)oxybenzoyl]amino-3-methoxy-N-[2-

[4-(pyrimidin-2-yl}phenylmethyl)oxy-4-methylphenyl]-N­

methylbenzamide 

NMR (CDCl31 6) : 2.05-2.14 (2H, m), 2.27 (3H, s), 2.89 
(2H, ~, J=SHz), 3.38 (3H, s), 3.64 {3H, s), 4.24 

(2H, t, J=SHz), 4.94 (lH, d, J=l3Hz), 5.12 (lH, d, 

J=l3Hz), 6.65-6.72 (2H, m), 6.85 (lH, d, J=8Hz), 

6.97-7.18 (SH, m), 7.39-7.46 ·(3H, m), 8.13 (lH, d,· 

J•8Hz), 8.35 (lH, d, J=8Hz), 8.41 (2H, d, J=8Hz), 

s.2, t2H, d, J=3Hz) 

18) 4-{2-(3-A=.inoprop-l-yl)oxybenzoyl]amino-3-methoxy-N-(2-

( 4-cya:iophenylmethyl) ox·y-4-methylpher.yl] -N­

methylbenza:ide 
NMR (CDCl3, 6) : 2.09-2.20 (2H, m), 2.28 (3H, s), 2.91 

(2H, ~, J=SHz), 3.35 (3H, s}, 3.65 (3H, s), 4.24 

(2H, brl. 4.88 (lH, d, J=l2Hz), 5.06 (lE, d, 

J•l2Hz), 6.57 (lH, s), 6.67-6.80 (2H, m), 6.95-7.08 

(Sn, m>, 7.35-7.45 {3H, m), 7.62 (2P., d, J=SHz), 

8.ll llH, d, J=SHz), 8.30 (lH, d, J=SHz) 

19) 4-[2-(3-A:.inoprop-l~yl)oxybenzoyl]amino-3-methoxy-N­

methyl-N-12-(5-<2-dimethylaminoeth-l-yl)oxyca~bonyl­

pent-l-yl}oxy-4-methylphenyllbenzamide 
25 NMR (CDCl3, 5) : l.47-1.60 (2H, m), 1.67-1.88 (4H, m), 

30 

35 

2.05-2.14 (2H, m), 2.27 (9H, s), 2.38 (2H, t, 
J=6Hz), 2.58 (2H, t, J=SHz), 2.92 (2H, t, J=SHz}, 

3.33 (3H, s), 3.80 (3H, s), 3.86-4.00 (2H, m), 4.19 

(2H, t, J=SHz), 4.30 (2H, t, J=5Hz), 6.57-6.67 (2H, 

m), 6.87 (lH, dd, J=2, 8Hz), 7.00-7.11 (4H, m), 

7.44 (lH, dd., J=2, 8Hz), 8.20 (lH, d, J=8Hz), 8.38 

( lH, d, J=SHz) 

20) 4-[2-{3-~inoprop-l-yloxy}benzoyl]a.~ino-3-methoxy-N-(2-

hydroxy-4-methylphenyl)-N-methylbenzamide 

.. 

. . . 

.... 

1 
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NMR (DMSO-d6, 5) : 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 (lH, d, J=8Hz), 6.66 (lH, s), 

6.87 (lH, d, J=BBz), 6.92 (lH, d, J=SHz), 7.12 (lH, 

dd, J=7, 8Hz), 7.29 (lH, d, J=8Hz), 7.58 (lH, dd, J=2, 

8Hz), 8.05 (!H, d, J=8Hz), 8.27 ClH, d, J=8Hz) 

21) 4-(2-(3-.Aminoprop-l-yl)oxybenzoyl]amino-3-methoxy-N-(2-

[4-(1,5-dimethyl-3-cyanopyrrol-2-yl)phenylmethyl]oxy-4-

10 methylphenyl]-N-methylbenzamide 

15 

NMR CCDC13, 6) : 2.00-2.11 (2H, 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 

(lH, d, J-13Hz), 5.13 ClH, d, J=l3Hz), 6.22 ClH, 

s}, 6.68-6.75 C2H, m), 6.89 ClH, d, J=SHz), 7.00-

7.12 (SH, m), 7.38-7.47 (6H, m), 8.19 (lF., d, 

J=8Hz), 8.38 (lH, d, J=BHz) 

22) 4-[2-(3-Aminoprop-1-yloxy)benzoyl]amino-3-methoxy-N-(2-
20 [4-(N,N-dimethylureido)but-l-yl)oxy-4-methylphenyl)-N-

25 

30 

35 

methylbenzamide 

NMR (CDCl3, 6) 1.62-1.88 (4H, m), 1.90-2.15 (2H, m), 
2.27 (3H, s), 2.86-2.94 (2H, m), 2.90 (6H, s), 

3.22-3.35 (2H, m), 3.31 (3H, s), 3. 77 (3H, s), 

3.75-3.98 (2H, m), 4.27 (2H, t, J=SHz), 6.57-6.70 

(2H, m), 6.88-7.11 (6H, m), 7.42 {lH, dd, J=2, 

BHz), 8.19 (lH, d, J=8Hz), 8.38 {lH, d, J=8Hz) 

23) 4-[2-(3-Aminoprop-l-yl)oxybenzoyl]amino-3-methoxy-N-[2-

[3-(4-methylpiperazin-l-yl)carbonylpyrid-6-yl)methoxy-4-
methylphenyl]-N-methylbenzamide 

NMR (CDCl31 6) : 2.09-2.20 (2H, 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 (2H, t, J=5Hz}, 4.98 (lH, 
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d, J•13Hz), 5.18 (lH, d, J=13Hz), 6.62 (lH, s), 

6.72 (lH, d, J=BHz), 6.98-7.11 (SH, m), 7.26-7.34 

(lH, m), 7.45 (lH, dd, J=2, SHz), 7.73 (lE, d, 

J=8Hz), 8.16 (lH, d, J=8Hz), 8.36 (lH, d, J=8Hz), 

8.63 (U!, s) 

24) 4-[2-(3-.Aminoprop-l-yl)oxybenzoyl]am.ino-3-methoxy-N-[2-

[4-(3-dimethylam.inoprop-l-yloxycarbonyl}amiriobut-1-

yl]oxy-4-methylphenyl]-N-methylbenzamide 

10 NMR (CDCl3, 6) : l.62-1.87 (6F., m), 2.02-2.11 (2H, m), 

15 

20 

25 

30 

35 

2.27 (6H, s), 2.41 (2H, t, J=SHz), 2.91 (2H, t, 

. J=SHz), 3.22 (2H, q, J=SHz), 3.30 (3H, s), 3.78 

(3H, s}, 3. 84-3. 95 (2H, m), · 4. 08 (2H, t, J=SHz), 

4.27 (2H, t, J=SHz), 6.60-6.66 (2H, m), 6.90 (lH, 

d, J=8Hz), 6.99-7.10 (3H, m), 7.44 (lH, dd, J=2, 

8Hz), 8.18 (lH, d, J=8Hz), 8.38 (lH, d, J=SHz) 

25) 4-[2-(3-.Am.inoprop-l-yl)oxybenzoyljamino-3-methoxy-N­

methyl-N-[2-(5-(4-methylhomopiperazin-l-yl)carbonylpent­

.l-yl)oxy-4-methylphenyl]benzamide 

NMR (CDC13, 6) : l.50-2.18 (SP., m), 2~30 (JH, s), 2.32 

(2H, t, J=SHz), 2.33 (3H, s), 2.53-2.70 (4H, m), 

2.93 (2H, t, J•SHz), 3.35 (3H, s), 3.52-3.72 (4H, 

m.), 3.80 (3H, s), 3.82-4.09 (2H, m), 4.31 (2H, t, 

J=SHz), 6.55-6.70 (2H, m), 6.82-7.18 (6H, m), 7.42-

7.53 (lH, m), 8.20 (lH, d, J=8Hz), 8.41 (lH, d, 

J=8Hz) 

26) 4-[2-(3-Aminoprop-1-yl)oxybenzoyl]amino-3-methoxy-N­

methyl-N-[2-[5-(2-dimethylam.inoethyl)aminocarbonylpent­

l-yl}oxy-4-methylphenyl]benzamide 

NMR (CDCl31 6) : 1.45-1.60 (2H, m), l.66-2.15 (SH, m), 
2.22 (6H, s), 2·.26 {3H, s), 2.41 (2H, t, J=SHz), 

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=SHz), -6. 31 (lH, br}, 

.. : 

,_·. 
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6.59 (2n, br), 6.81-7.13 {6H, m), 7.42 (lH, dd, 

J=2, 8Hz), 8.18 (lF., d, J=8Hz), 8.36 (lH, d, J=8Hz) 

4- [2- (3-.i\minoprop-1-yl) oxyb_enzoyl] amino-3-methoxy-N­
methyl-N- [2-15- [N- (2-di~ethylaminoethyl)-N-methylamino­
carbonyl]pent-l-yl]oxy-4-methylphenyl]benzamide 
NMR (CDCl3, o) : 1-40 (9P., s), l.44-2.21 {SH, m), 2.25 

(3H, s), 2.27 (6H,. s), 2.29-2.50 (4H, m), 2.91 (lH, 

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=SHz), 4.88 (lH, br>, 6.52-6.68 (2H, br}, 6.79-
7.11 {SH, m), 7.43-7.50 (lH, m), 8.20 (lH, d, 
J=BHZ) ,. 8.39 (lH, d, J=8Hz) 

15 28) 4-[2-(3-Aminoprop-l-yl)oxybenzoylJamino-3-methoxy-N-

20 

25 

29) 

30 

35 

methyl-N-[2-[5-[N-(3-dimethylaniinoprop-l­
yl)carbamoyl]pent-l-yl]oxy-4-methylpehenyljbenzamide 
NMR (CDC13, 6) : 1.46-1.60 (2H, m}, 1.63-1.99 (8H, m), 

2.03-2.14 (2H, m), 2.21 (2H, t, J=SHz), 2.24 {6H, 
s), 2.29 (3H, s), 2.39 (2H, t, J=SHz), 2.90 {2H, t, 
J=6Hz), 3.25-3.37 {2H, m), 3.32 (3H, s), 3.79 (3H, 

s), 3.81-4.01 (2H, m), 4.30 (2H, t, J=SHz), 6.61 
C2H, br), 6.85-7.14 (6H, m), 7.39-7.50 ClH, m), 
8.20 (lH, d, J=8Hz), 8.40 (lH, br) 

4-[2-(3-~.minoprop-1-yl)oxybenzoyl]amino-3-methoxy-N­

methyl-N-(2-[5-[N-(3-dimethylaminoprop-l-yl)-N­
methylcarbamoy!]pent-l~yl]oxy-4-methylphenyl]benzamide 

NMR {CDC13, 6) : 1.52-1.94 (6H, m), 2.05-2.14 (2H, m), 
2.20 (3H, s), 2.21 (3H, "S), 2.26 (3H, s), 2.20-2.45 
(6H, s), 2.90 {2H, t, J=SHz), 2:91 and 2.99 (total 
3S, s, rotamer), 3.32 {3H, s), 3.40 C2H, t, J=SHz), 
3.90 (3H, s), 4.31 C2H, t, J=SHz), 6.55-6.67 (2H, 
m>, 7.41-7.49 (2?., m), 8.21 (lH, d, J=BHz), 8.42 
( lH, d, J=8Hz) 
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30) 4•[2-(3-Aminoprop-l-yl)oxybenzoyl]amino-3-methoxy-N­

methyl-N-[2-[5-(4-hydroxypiperidin-l-yl)carbonylpent-1-
yl]oxy-4-methylphenyl]benzamide 

NMR (CDC13, 6) : l.43-1.95 (6H, m), 2.03-2.51 (8H, m), 
2.29 (3H, s), 2.94 (2H, t, J=5Hz}, 2.98-3.22 (4H, 

m), 3.32 (3H, s), 3.46-3.58 (lH, m), 3.79 (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 (lH, dd, J=B, 

8Hz), 8.10-8.20 (lli, m), 8.33-8.49 (lH, m) 

31) 4-[2-(3-Piminoprop-l-yl)oxybenzoyl)amino-3-methoxy-N­

methyl-N-[2-[5-(4-aminopiperidin-l-yl)carbonylpent-1-

yl]oxy-4-methylphenyl]benzamide 

NMR (CDCl3, a) l.51~2.03 (6H, m), 2.09-2.19 (2H, m), 
2.27 (3H, s), 2.29-2.42 C4H, m), 2.59-2.71 (2H, m), 

2.94 (2H, t, J=SHz), 2.96-3.ll (3H, m), 3.33 (3H, 
s), 3.78 (3H, s), 3.85-4.02 (2H, m), 4.22 (2H, t, 

J=SHz), 6.55-6.67 (2H, m), .6.81-7.12 (6H, m), 1.44 
(lH, dd, J•B, 8Hz), 8.19 (lH, d, J=8Hz), 8.40 (lH, 

d, J=SHz) 

32) 4-[2-(3-Aminoprop-l~yl)oxybenzoyl)amino-3-methoxy-N­

methyl-N-[2-{S-(4-methylpiperazin-l-yl)­

aminocarbonylpent-l-yl)oxy-4-methylphenylJbenzamide 
25 NMR (CDC13, 6) : l.46-1.89 (6H, m), 1.93-2.05 (4H, m), 

30 

35 

2.25 (6H, 6), 2.49 (2H, t, J=5Hz), 2.52-2.62 (2H, 
m), 2.19-2.89 (2H, m), 2.92 (2H, t, J=SHz), 3.31 

(3H, s), 3.79 (3H, S), 3.80-4.01 (2H, m), 4.28 (2H, 
t, J=SHz), 6.56-6.64 (2H, m), 6.80-7.12 (6H, m), 

7.41-7.50 (lH, m), 8.18 (lH, d, J=SHz), 8.40 (lH, 
d, J=8Hz} 

33) 4-(2-(3-.Aminoprop-l-yl)oxybenzoyl]amino-3-methoxy-N­
methyl-N-[2-[5-[bis (2-hydroxyethy-l-yl)­
aminocarbonylpent-l-yl)oxy-4-methylphenyl)benzamide 

t 
.t 
·I 

-. ~-
) 
"i 
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NMR (CDC1 3, 6) : 1.54-1.91 (6H, m), 2.11-2.20 (2H, m}, 

2.26 C3H, s), 2.38-2.59 (4H, m), 3.40-3.57 C4H, m), 

3.61-3.97 (6H, m), 4.22 (2H, t, J=SHz), 6.60-6.68 

(2H, m),·6.88-7.16 (6H, m), 7.44-7.54 {lH, m), 8.12 

(lH, d, J=BHz), 8.41 (lH, d, J=8Hz) 

34) 4-[2-{3-.Aminoprop-l-yl)oxybenzoyl]amino-3-methoxy-N­

:methyl-N-[~-(5-(2,2-dimethylhydrazino)carbonylpent-l­

yl]oxy-4-methylphenyl]benzamide 

10 NMR (CDC1 3, 5): 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=SHz), 3.32 (3H, s), 3.78 (3H, s), 3.80-4.02 

(2H, m), 4.28 C2H, t, J=SHz), 6.55-6.68 (2H, m), 
6.80-7.13 (SH, m), 7.46 (lH, dd, J=8Hz), 8.19 ClH, 

15 d, J=BHz), 8.38 {lH, br) 

35) 4-[2-(3-Aminoprop-1-yl)oxybenzoyl]amino-3-methoxy-N­

methyl-N-[2-[5-(carbamoylmethylamino)carbonylpent-l­

yl]oxy-4-methylphenyl]benzamide 

20 NMR (CDC13 , 6} : l. 47-1. 58 (2H, ml, l. 68-1. 85 ( 4H, m), 

25 

36) 

30 

35 

2. 06-2 .17 (2H, m), 2. 27 (3H, s), 2. 94 (2H, t, 

J=SHz), 3.31 (3H, s), 3.80 (3H, s), 3.81-4.00 (2H, 
m), 3.89 (2H, d, J=SHz), 4.28 (2H, t, J=SHz), 5.78 

(lH, br), 6.60-6.74 C3H, m), 6.90-7.13 (6H, m), 

7.41-1.49 (lH, m), 8.11 (lH, d, J=8Hz), 8.39 (lH, 

d, J=8Hz) 

4-[2-(3-Aminoprop-l-yI)oxybenzoyl}amino-3-methoxy-N­

methyl-N-[2-[5-(2-carbamoylethylamino)carbonylpent-l­

yl]oxy-4-methylphenyl]benzam.ide 
l'l"MR (CDC13, 5) : l.45-1.58 (2H, m),· 1.62-1.84 (4H, m), 

2.14 (2H, t, J=5Hz), 2.22 C2H, t, J=SHz), 2.29 (3H, 
s), 2.40 (2H, t, J=SHz), 2.98 (2H, br), 3.30 (3H, 

s), 3.40-3.55 (2H, m.), 3.78 (3H, s), 3.80-4.0l (2H, 
m), 4.27 (2H, t, J=SHz), 6.58-6.19 (4H, m), 6.88-
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7.12 (6H, m), 7.41-7.49 (lH, m}, 8.16 (lH, d, 

J=8Hz), 8.39 (lH, d, J=7Hz) 

4-[2-(3-Aminoprop-l-yl)oxybenzoyl)amino-3-methoxy-N­
methyl-N-[2-[5~(4-pyridyla.minocarbonyl)pent-l-yl]oxy-4-

methylphenyl]benza..~ide 

NMR (CDC13, 6) : 1.52-1.89 (6H, m), 2.10-2.22 (2H, m), 
2.26 (3H, s), 2.45 (2H, br), 2.95 (2H, t, J=SHz), 

3.32 (3H, s), 3.72 (3H, s), 3.82-4.00 (2H, m), 4.27 

(2H, t, J=SHz), 6.57-6.72 (2H, m), 6.90-7.15 (6H, 

m), 7.46 (lH, dd, J=2, 8Hz), 7.56 (2H, br}, 8.12 

(lH, d, J=8Hz), 8.35-8.50 (3H, m), 9.46 (lH, br) 

38) 4-[2-(3-.Aminoprop-1-yl)oxybenzoyl]amino-3-methoxy-N­

methyl-N-(2-[5-[4-(diethylaminopiperidin-l-

yl)carbonylpent-1-yl)oxy-4-methylphenyl]benzamide 
NMR (CDCl3, ~) : 1.05 (6H, t, J=SHz), l.35-1.95 (lOli, 

--
1 

.I . -
ms 

~1 

~= 
I 

m), 2.04-2.13 (2H, m), 2.28 (3H, s), 2.36 (2H, t, ~ 

J=SHz), 2.54 (4F., q, J=SRz), 2.56-2.80 (2H, m}, 

2.91 (2H, t, J=SHz), 2.93-3.07 (2H, m}, 3.33 {3H, 
s), 3.80 (3H, s), 3.82-4.03. (2H, m), 4.30 (2H, t, 

J=SHz), 6.56-6.68 (2H, m), 6.81-7.12 (6H, m), 7.42-
7.49 (lH, m), 8.22 (lH, d, J=7Hz), 8.41 (lH, d, 

J=8Hz) -. 

39) 4-[2-(3-.Aminoprop-l-yl)oxybenzoyl]amino-3-methoxy-N­

methyl-N-[2-[6-(4-methylpiperazin-l-yl)hex-l-yl]oxy-4-
methylphenyl]benzamide 

~..R (C0Cl3, 6) : 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=SHz), 2.98 (2H, br), 3.30 {3Hi ·s), 3.40-3.55 (2H, 

m), 3.78 (3H, s), 3.80-4.01 (2H, m), 4.27 (2H, t,· 

J=SHz), 6.58-6.79 (4H, m), 7.41-7.49 (lH, m), 8.16 

(lH, d, J=8Hz), 8.39 (lH, d, J=BHz) 

l 
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40) 4-[2-{3-Aminoprop-1-yl)oxybenzoyl]amino-3-methoxy-N-[2-

[4-(2-pyridyl)phenylmethyl]oxy-4-methylphenyl]-N­

methylbenzamide 

NMR (CDCl3, O} : l.97-2.08 (2H, m), 2.26 (3E, s), 2.85 

(2H, t, J=SHz), 3.40 (3H, s), 3.62 (3H, s), 4.26 

(2H, t, J=SHz), 4.96 (lH, d, J=12Hz), 5.14 (lH, d, 

J=12Hz), 6.54-6.62 (2H, m), 6.40 ClH, d, J=7Hz), 

6.98-7.14 (SH, m), 7.39 (lH, d, J=8Hz), 7.39-7.49 

(lH, m), 7.70 (2H, s), 7.98 (lH, d, J=8Hz), 8.22 

10 (lH, d, J=8Hz), 8.39 (lH d, J=8Hz), 8.68 (lH, br) 

41) 4-(2-(3-Aminoprop-l-y!)oxybenzoyl]amino-3-methoxy-N-[2-

(4-[ (4-methylpiperazin-1-yl)carbonylamino]but-l-yl]oxy-

4-methylphenyl]-N-methylbenzamide 

15 NMR (CDCl3, 6) : 1.62-1.BB (4H, m), 2.30-2.15 (2H, m), 

2.28 (6H, s}, 2.34-2.42 (4H, m), 2.93 (2:1, 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=SHz), 6.58-
6.70 (2H, m), 6.90-7.ll (SH, m), 7.45 (lH, dd, J=2, 

20 BHz), 8.20 (lH, d, J=8Hz), 8.40 (lH, d, J=8Hz) 

421 4-!2-(3-Aminoprop-l~yl)oxybenzoylaminoJ-3-methoxy-N-[2-

(4-((4-dimethylaminopiperidin-1-yl)carbonylam!no]but-l­

yl]oxy-4-methylphenyl]-N-methylbenzamide 

25 NMR !CDCl3, 5} : 1.44-1.98 (SH, m), 2.26 (3F., s), 2.49 

30 

Example 47 

C6H, s), 2.66-2.93 (3H, m), 3.05 (2H, t, J=SHz), 

3.25-3.32 {2H, m), 3.29 (3H, s), 3.79 (3E, S), 

3.81-3.99 (2H, m)", 4.15-4.29 (4H, rn), 6.57-6.64 

(2H, m), 6.91-7.12 (SH, m), 7.46 (lH, dd, J=2, 

8Hz), 8.04 (lH, d, J=8Hz), 8.35 (lH, d, J=8Hz) 

The following compound was obtained by using 4-[2-(3-

tert-butoxycarbonylam.inoprop-l-yl)oxybenzoyl]amino-3-methoxy-
35 N-[2-{3-tert-butoxycarbonylaminoprop-1-yl)oxy-4-
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methyl]phenyl-N-methylbenzamide as a starting compound 

according to a similar manner to that of Example 45. 

4-[2-(3-Aminoprop-l-yl)oxybenzoyl]amino-3-methoxy-N-(2-

(3-aminoprop-l-yl)oxy-4-methyl]phenyl-N-methylbenzamide 
NMR (CDC1 3 , 6) : 1.87-1.98 (2H, m), 2.00-2.09 (2H, m), 

2.25 (3H, s), 2.83-2.96 (4H, m), 3.30 (3H, sJ, 3.78 

i 
·. t 

·.· 
(3H, s), 3.87-4.10 (2H, m), 4.2'7 (2li, t, J=7.5Hz), ·· 

6.57-6.66 (2H, m), 6.90 (lH, m), i.00-7.10 (3H, m), 
7.42 (lH, t, J=7Hz), 8.20 (lH, d, J=7Hz), 8.39 (lH, 

d, J=7Hz) 

Example 48 

The following compounds were obtained according to a 
similar manner to that of Exa."Uple 47. 

1) 4-[2-(3-J\n'l.inoprop-l-yl)oxybenzoyl]amino-3-methoxy-N-{2-

(4-aminoacetylaminobut-1-yl)oxy-4-methyl]phenyl-N-

me thy lbenza."Uide 
MASS (m/z) : 592 (M+l) 

2) 4-[2-(3-~.minoprop-l-yl}oxybenzoyl}amino-3-methoxy-N­

methyl-N-[2-[5-(piperazin-l-yl)carbonylpent-1-yl]oxy-4-

methylphenyl}benzam.ide 
NMR (CDC13, o) 1.48-1.95 (6H, m), 2.07-2.20 (2H, m), 

2.28 (3H, s), 2.32-2.63 (SH, m), 2.75-3.01 (3H, m), 

3.21 (3H, sJ, 3.40-3.64 (4F., m), 3.78 (3H, s}, 
3.83-4.08 (2H, mr,· 4.27 (2H, t, J=5Hz), 6.55-6.70 

J 

.··1 

! 

:, ... .. 
. 
. ·-~ 

·1 

(2H, m), 6.82-1.17 (6H,. m), 7.20-7.50 (lH, m), 8.29 '" 

3) 

(lH, d, J=7Hz), 8.39 (lH, d, J=BHzl 

4-(2-(3-Aminoprop-1-yl)oxybenzoyl]amino-3-methoxy-N-[2-

[4-(3-aminopropionyl)ami~obut-1-yl]oxy-4-methylphenyl]­

N-methylbenzamide 
NMR (CDCl3, 6) : 

. . 
l.64-1.88 C,H, m), 2.06-2.19 C2H, m), 



.. . 
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2.28 (3H, s), 2.32-2.46 (2H, m) I 2.90-3.13 (4H, m>, 
3.23-3.44 (2H, Jn) I 3.30 (3H, s), 3.77 (3H, s), 
3.78-4.01 C2H, m), 4.27 (2H, br) I 6.55-6.68 (2H, 

m), 6.88-7.ll (SH, m), 7.28-7.50 (2H, m), 8.20 (lH, 

5 d, J=8Hz) 8.31 (lH, d, .J=8Hz) 

4) 4-[2-(3-Aminoprop-1-yl)oxybenzoyl]am.ino-3-methoxy-N-[2-

[4-Cpiperidin-4-yl)carbonylaminobut-l-yl}oxy-4-

methylphenyl]-N-methyl~enzamide 

10 NMR (CDCl31 6) 1.60-1.91 (SH, m), 2.09-2.21 (2H, m), 
2.28 (3H, s), 2.70 (lH, br), 2.97 (2H, t, J=5Hz), 

3.11-3.40 {SH, 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 

15 (2H, m), 8.13 (lH, d, J=8Hz), 8.38 (lH, d, J=8Hz) 

5) 4-[2-(3-Aminoprop-1-yl)oxybenzoy!]amino-3-methoxy-N-(2-

(4-quanidinobut-l-yl)oxy-4-methylphenylJ-~-. 

methylbenzamide 

20 NMR (CDCl31 5) : 1.62-1.80 (4H, m), 2.05-2.14 (2H, m), 

25 

30 

Example 49 

2.20 (3H, s), 2.55-2.70 (2B, m), 2.94 (2H, t, 

J=SHz), 3.31 (3H, s), 3.62-3.73 (2H, m), 3.72 (3H, 

s}, 4.22 (lH, d, J=5Hz), 6.48 (lH, d, J=BHZ), 6.61 

(lH, s), 6.75 (lH, d, J=8Hz), 6.95-7.09 {SH, m), 
7.43 (lH, dd, J=2, 8Hz), 8.03 (lH, d, J=8Hz), 8.32 
ClH, d, J=8Hz) 

A solution of 4-hydroxy-3-methoxy-N-methyl-N-[4-methyl-
2-[5-(4-methylpiperazin-1-yl)carbonylpent-l-yloxy]phenyl]­
benzamide (320 mg) in N,N-dimethylformamide· (8 ml) was 
treated with sodium hydride (29.1 mq, 60% w/w .in mineral oil) 

at o•c. The reaction mixture was stirred at o•c for 15 

minutes and then at ambient temperature for 10 minutes. 
35· o-Nitrobenzyl bromide (143 mq) was ·added, and the reaction 
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m.ixcure 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 aqueous sodium 

hydrogen carbonate, and brine. The organic solution was 

-. ; 

5 dried over magnesium sulfate, concentrated, and purified by 

silica gel column chromatography (Si02 15 q, 3% methanol in 

dichloromethane) to give 3-methoxy-4-(2-nitrobenzyloxy)-N­

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

1-yloxyJpher.yllbenzamide (210 mq). 

10 NMR (CDCl 3 , 6) : 1.43-1.59 (2H, m), 1.61-1.88 (4H, m), 

15 

2.21-2.44 (12H, 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, 

m), S.46 (3H, s), 6.52-6.67 (3H, m), 6.77-6.91 (2H, 

m), 6.95 ClH, br s), 7.46 (lH, m), 7.64 (lH, m), 

7.84 (lH, d, J=8Hz), 8.14 (lH, d, J=SHz) 

EKa1t1.ple 50 

To a solution of 4-(2-(3-aminopropylthio)benzoyl)amino-
3-methoxy-N-~ethyl-N-{4-methyl-2-[5-(4-methylpiperazin-l-yl)-

20 carbonylpent-l-yloxy)phenyl)benzamide (160 mg) in methanol (5 
~l) was added ~ suspension of sodium metaperiodate (50.6 mq) 
and 5 ml of water. The mixture was stirred for 20 hours at 
ice-bath temperature and diluted with chloroform. ~he lower 
chloroform !ayer was removed,· and the water layer was 

25 ex~racted with chloroform. The combined organic extracts 

were dried over anhydrous sodium sulfate. The solvent was 
removed at reduced pressure, and purified by preparative thin 
layer chromatography (methanol/dichloromethan/ammonia = 
10/90/2) to give free amine (70 mq). To a solution of this 

30 

35 

amine in ethanol (3 ml) was added lN hydrochloric acid (0.2 

ml) and s~irred for 5 minutes. The solution was concentrated 

to give 4-[2-(3-aminopropylsulfinyl)benzoyl)amino-3-methoxy­
N-methyl-N-[4-methyl-2-(5-(4-methylpiperazin-1-
yl)carbonylpent-1-yloxy}phenyl]benzamide dihydrochloride. 

NMR {D.."!SO-d6, 6) 1.38-1.67 (4H, m), ·1.68-1.88 (2H, 

,..: .. 

,; 

· . .:::: 

.I 
··=-.: 

' •.. . ,;. 
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I 
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m), 1.94-2.13 (2H, m), 2.22 (3H, s), 2.40 C2H, t, 

J=7Hz), 2.69-3.12 (9H, m), 3.12-3.58 (7H, m), 3.62 

(3H, s), 3.80-~.17 (3H, m), 4.43 (lH, m), 6.64 (lH, 

ci, J=BHz), 6.83 (lH, s), 6.91 C2H, br s), 7.04 ClH, 

d, J=BHz), 7.53 [lH, D), 7.68 ClH, dd, J=B, SHz), 

7.85 (lH, dd, J•8, 8Hz), 7.90-8.19 (3H, s), 9.84 

(lP., S) 

10 To a solution of 3-methoxy-4-[2-[3-(phthalimido)prop-1-

yl]thiobenzoylJamino-N-methyl-N-[4-methyl-2-[5-C4-

methylpiperaz1n-l-yl)carbonylpent-l-ylJoxyJphenylbenzamide 
(150 mg) in dichloromethane (10 ml) was added m­

chloroperbenzoic acid (80.3 mq) and the mixture was stirred 

15 at ambient te:perature for 2 hours. The solution was washed 

successively with saturated aqueous sodium hydrogen 
carbonate, water and brine, and the organic phase was dried 

over magnesiu: sulfate. The solvent was evaporated in vacuo: 

and the resid~e was purified by silica gel column (2% 

20 methanol in ctloroform) to give 3-methoxy-4-(2-[3-

25 

30 

(phthalimido)prcp-l-yl] sulfonylbenzoyl]amino-N-methyl-N-[4-

methyl-2-[5-(4-methylpiperazin-l-yl)carbonylpent-l­
yl]oxy]phenylbenzamide {150 mq). 

MASS (m/z) 839 {M+l) 

Example 52 

A solution of 4-[2-[2-[(3-aminioprop-1-yl)oxyJphenylJ­

vinyl]-3-methoxy-N-methyl-N-{4-methyl-2-[5-(4-

methylpiperazin-1-yl)carbonylpent-1-yloxy)phenyl]benzamide 

(100 mq}, 20' palladium hydroxide (30 mq) 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 
35 NH-silica gel (chromatorex) colUJn&~ chromatography (Si02 10 g, 
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1% methanol in chloroform) to give free amine. To the 
solution of amine (80 mg} in ethanol (3 ml} was added lN 
hydrochloric acid (0.25 ml) and stirred for 5 minutes. The 
solution was evaporated to give 4-[2-(2-[(3-aminoprop-1-
yl)oxy]phenyl]ethyl}-3-methoxy-N-methyl-N-[4-methyl-2-(5-(4-
methylpiperazin-1-yl)carbonylpent-1-yloxy)phenyl]benzamide 
dihydrochloride (70 mg). 

NMR (DMSO-d6, 6) : 1.36-1.65 (4H, m), 1.65-1.82 (2H, 
m), 1.97-2.13 (2H, m), 2.22 (3R, s}, 2.39 (2H, t, 
J=7Hz), 2.58-3.11 (l3H, m), 3.17 (3H, s), 3.26-3.68 
(SH, m), 3.72-4.21 (SH, m), 4.42 (lH, m}, 6.63 (lH, 
d, J•BHz), 6.70-7.0S (8H, m}, 7.13 (lH, dd, J=S, 
8Hz), 8.00-8.24 (2H, m) 

Example 53 

The following compounds were obtained according to a 
similar manner to that of Example 10. 

l) 4-[2-[(3-tert-Butoxycarbonylaminoprop-l-yl)oxy]benzoyl}­
amino-3-methoxy-N-methyl-N-(4-hydroxyphenyl)benzamide 
NMR (CDC13, 5) : l.43 (9H, s), 1.60-1.68 (2H, m), 

3.16-3.25 (2H,.m), 3.49 (JH, s), 3.63 (JH, s), 
4.16-4.23 (2H, m), 4.13-4.80 (lH, br), 6.61-6.74 
(3H, m), 6.84-7.0l (SH, m), 7.07-7.14 (2H, m), 7.47 

(lH, ~, J=8Hz), 8.16 (lH, d, J=8Hz), 8.52 (lH, d, 
J=SH:z) 

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
methylbenzamide 
NMR (CDCl3, 6) : 1.43 (9H, s), l.68-2.10 (4H, m), 2.23 

(3H, s), 2.96-3.11 (2H, m), 3.36 (3H, s), 3.64-3.98 
(SH, m), 4.60 (lH, ml, 6.36-7.03 (7H, m), 7.10 (lH, 
t, J=7Hz), 7.43 (lH, t, J=7Hz), 8.19 (lH, d, J=7Hz) 
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4-[2-(3-.Amino-1-methylprop-l-yl)oxybenzoyl]amino-3-

methoxy-N-(2-hydroxy-4-methyl)phenyl-N-met~ylbenzamide 

NMR (DMSO-d6, 6) : 1.33 (3H, d, J=1.5Hz), 1.63-1.76 

(lH, m), 1.87-1.98 (lH, rn), 2.14 (3H, s), 2.65 (2H, 

t, J=i.SHz), 3.18 (3H, s), 3.74 (3H, s), 4.96 (lH, 

m), 6.47 (lH, d, J=7Hz), 6.63 (lH, s), 6.86 (lH, d, 

J=7Hz), 7.91 ClH, d, J=7Hz), 7.01 (lH, s), 7.09 

ClH, t, J=7HzJ, 7 .32 (lH, d, J=7Hz}, 7 .52 CH!, t, 

J=7Hz), 8.04 (lH, d, J=7Hz), 8.30 (lH, d, J=7Hz) 

4} 3-Methoxy-4- [2-(3- (tert-butoxycarbonyl) amino-·1-

methylprop-l-yl] oxybenzoyl) amino-N- (2-hydroxy-4-

methyl)phenyl-N-methylbenzamide 

NMR (CDC13, 6) : 1.36 (3H, d, J=7.5Hz), 1.40 (9H, s), 
15 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 (lH, m), 4.79 {lH, 

br), 6.52 (lH, m), 6.70-6.82 C2H, m), 6.91-7.11 

(4H, m), 7.41 (lH, t, J=7Hz), 8.21 (lH, d, J=7Hz), 

6. 47 (lH, m) 

20 

51 4-(2-P.ydroxybenzoylamino-3-methoxy-N-(2-hydroxy-4-

methylphenyl)-N-methylbenza.~ide 

NMR (CDCl3 1 6) : 2.26 (3H, s), 3.36 (3H, s), 6.56 (lH, 

m), 6.65-6.86 (4H, m), 6.96-7.08 (2H, m), 7.35-7.44 

25 C2H, m), 8.20 (lH, br), 8.61 (lH, br) 

30 

35 

e) 4-[2-[3-{tert-Butoxycarbonylamino)prop-l-yl]oxybenzoyl]­

amino-3-methoxy-N-(2-hydroxy-4-methylphenyl)-N­

methylbenzamide 

NMR (CDCl3, ~) : 1.42 (9H, s), 1.68 (2H, br), 1.99 

C2H, br), 2.22 (3H, s), 3.19 (2-H, br), 3.39 (3H, 

s), 3.49 (2H, br), 5.03 (lH, br), 6.43-6. 72 (6H, 
~), 7.08 (2H, br), 7.39 (lH, br}, 8.21 (lH, d, 

J=8Hz), 8.45 (lH, br) 
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Example 54 

The following compounds were obtained according to a 

similar mar.ner to that of Example 12. 

1) 4-[2-[(3-tert-Butoxycarbonylaminoprop-1-yl)oxy]benzoyl}­

amino-3-methoxy-N-methyl-N-[4-(5-ethoxycarbonylpent-1-

yloxy)phenyl]benzamide 

NMR (CDCl3 , 6) : 1.21-1.29 (3H, m), 1.40 (9H, s), 

1.42-1.90 (SH, m), 2.09-2.19 (2H, mf, 3.27-3.34 

(2H, m), 3.41 (3H, s), 3.82 C3H, s), 3.89 (2H, t, 

J=8Hz), 4.08-4.17 (2H, m), 4.26 (2H, t, J=8Hz), 

4.70-4.77 (lH, br), 6.75 (2H, d, J=8Hz), 6.83 (lH, 

d, J•8Hz), 6.94-7.02 (3H, m), 7.07-7.13 (2H, m), 

7.46 (lH, t, J•BHz), 8.21 (lH, d, J=BHz), 8.42 (lH, 

d, J=8HZ) 

ESI-MASS (m/z) 692 (M+H) 

2) 4-[2-Benzyloxy)benzoyl)amino-N-[2-(3-ethoxycarbonylprop­

l-yl)oxy]phenyl-N-methylbenzamide 

20 NMR (CDCl31 6) : 1.26 (3H, t, J=7.5Hz), 2.03-2.17 C2H, 

25 

30 

35 

m), 2.50 (2H, t, J=7.5Hz), 3.32 (3H, s), 3.87-4.04 

(2R, m), 4.16 .(2H, q, J=7.5Hz), 5.19 (2H, s), 6.78 

(2H, d, J=8Hz), 6.92-7.00 (3H, ml, 7.07-7~21 (SH, 

m), 7.38-7.53 (6H, m}, 8.26 (lH, d, J=7Hz} 

3) 4-(2-Iodobenzoyl)amino-N-[2-CS-ethoxycarbonylpent-l­

yl)oxy}phenyl-N-methylbenzam.ide 
NMR (CDCl3, 6) : 1.24 · (3H, t, J=7 .SHz), l. 42-l.55 (2H, 

m), 1~63-1.72 (2H, m), 1.76-1.88 (2H, m), 2.31 (2H, 

t, J=7.5Hz}, 3.31 {3R, s), 3.81-3.99 (2H, m), 4.11 
(2H, q, J=7.5Hz), 6.76-6.83 (2H·,·m), 7.00 (lH, d, 

J=7Hz), 8.08-7.17 (2H, m), 7.29-7.49 (SH, m), 7.66 
(lH, s), 7.88 (lH, d, J=7Hz) 

4) 3-Methoxy-4-[2-[3-(tert-butoxycar?onyl)aminoprop-l-yl]-

-·-
.1 
j 

·.1 

1 
-.,, . ~ 

"l 

.1 
l 

. . 

.. • 

.l 
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oxybenzoyl]amino-N-[2-[3-(tert-b~toxycarbonyl)aminoprop-

1-yl]oxy-4-methyl]phenyl-N-methylbenzam!de 

NMR (CDC13, 6) : 1.39 (9H, s), 1.41 (9H, s}, 1.93-1.97 

C2H, m), 2.07-2.17 (2H, m), 2.26 C3H, s), 3.22-3.32 

(4H, m), 3.30 (3H, s), 3. 78 C3H, s), 3.82-4.05 (2H, 

m), 6.60-6.66 (2H, m), 6.86-6.91 (2H, m), 7.00 (lH, 

o, J=7Hz), 7.03-7.10 (2H, m), 7.43 (lH, t, J=7Hz), 

8.20 (lH, d, ~=7Hz), 8.39 (lH, d, J=7Hzi 

10 5) 3-Methoxy-4-(2-[3-(tert-butoxycarbonyl)aminoprop-1-

15 

25 

30 

yl]oxybenzoyl]amino-N-methyl-N-[4-methyl-2-[4-

(phthalimido)but-1-yl]oxy]phenylbenzamide 

NMR (CDC13, 6) : 1.40 (9H, s), 1.85-1.92 {2H, m), 

2.10-2.17 {2H, m), 2.27 (3H, s), 3.22-3.32 C2H, 

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), 6.97-7.14 (3H, m), 7.24 

(lH, t, J=7Hz), 7.69-7.77 {2H, m), 7.82-7.91 (2H, 

m), 8.21 (lH, d~· J=7Hz), 8.40 (lH, d, J=7Hz) 

6) 3-Methoxy-4-[2-[l-(tert-butoxycarboyl)piperidin-4-

yl]oxybenzoyl)amino~N-(2-(5-ethoxycarbonylpent-1-yl)oxy-

4-methyl]pheriyl-N-methylbenzamide 

NMR (CDCl3 1 6) : l.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 (2H, t, J=7Hz), 3.74 (3H, s), 3.89-4.00 {2H, 

m), 4.13 {2H, q, ~=7.SHz}, 4.66 (lH, m), 6.59 (!H, 

d, J=7Hz), 6.61 (lH, s, J=7Hz), 6.80-6.92 (2H, m), 

6.98-7.12 (3H, m), 7.43 (lH, t, J=7Hz), 8.19 (lH, 

d, J=7Hz), 8.39 (lH, d, J=7Hz) 

7) 3-Methoxy-4-[2-[3-(tert-butoxycarbonyl)amino-l-methyl­

prop-l-yl]oxybenzoyl]amino-N-[2-(5-ethoxycarbonylpent-l-

35 yl}oxy-4-methyl]phenyl-N-methylbenzam.ide 
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NMR (CDC13, 5) : 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 (lH, t, J=7Hz), 7.01 (lH, d, J=iHz), 7.05-7.12 

(2H, m}, 7.43 (lH, t, J=7Hz), 8.21 (lH, d, J=7Hz), 

8.39 (lH, d, J=7Hz) ~ 

8) 4-[2-[3-(tert-Butoxycarbonylamino)prop-1-yl]oxybenzoyll­

amino-3-methoxy-N-(2-methoxy-4-methylphenyl)-N-
methylbenzamide 

NMR (CDCl31 ~) : 1.40 (9H,· s), 2.08-2.20 (2H, m), 2.29 

(3H, s), 3.28 (2H, q, J=SP.z), 3.31 (3H, s), 3.75 (3H, 
s), 3.80 (3H, s), 4.25 (2H, t, J=5Hz), 4.74 (lH, br), 

6.59-6.65 (2H, m), 6.89 (lH, d, J=BHz), 7.00 (lH, d, 

I 
J=8Hz), 7.06-7.13 (2H, m), 7.46 (lH, dd, J=2, 8Hz), ~ 

8.21 (lH, d, J=8Hz), 8.40 (lH, d, J=8Hz) 

9) 4-[2-[3-(tert-Butoxycarbonylamino)prop-1-yl]oxybenzoyll­

amino-3-methoxy-N-[2-[4-(2-pyridyl)phenylmethyl]oxy-4-

methylphenyl]-N-metnylbenzamide 
NMR (CDC13 , 5) 1.39 (9H, s), 2.09 (2H, t, J~SHz), 

2.29 (3H, s), 3.21 (2H, q, J=SHz), 3.40 (3H, s), 
3.61 (3H, s), 4.21 (2H, t, J•SHz), 4.82 (lH, br), 

4.97 (lH, d, J=12Hz), 5.14 (lH, d, J=12Hz), 6.55-
6.74 (2H, m), 6.89-7.12 (7H, m), 7.19-7.24 (lH, m), 

7.39 (lH, d, J•8Hz), 7.41-7.49 (lH, m), 7.70 (2H, 

s), 7.99 (lH, d, J=8Hz), 8.21 (lH, d, J=8Hz), 8.40 

(lH, d, J=8Hz), 8.61 (lH, d, J=SHz) 

10) 4-[2-[3-(tert-Butoxycarbonylamino)prop-l-yl)~xybenzoylJ­

amino-3-methoxy-N-[2-[4-(l,S-dimethyl-3-cyanopyrrol-2-

yl)phenylmethyl]oxy-4-methylphenyl)-N-methylbenzamide 
. NMR (CDCl31 a> : 1.40 (9H, s) I 2.03-2.15 (2H, m.) I 2.13 

-

1
,;e 

. 

. 

; 
·; 
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(3H, s), 2.30 (3H, s), 3.26 (2H, q, J=SHz), 3.40 

(3H, s), 3.46 (3H, s), 3.58 (3H, s), 4.19 (2H, t, 

J=SHz), 4.86 (lH, d, J=l2Hz), 5.10 (lH, d, J=l2Hz), 

6.65-6.73 (2H, m), 6.82 (lH, d, J=8Hz), 6.95-7.10 

5 14H, m), 7.34-7.44 (6H, m), 8.00 (lH, s), 8.19 (lH, 

d, J=8Hz), 8.36 {lH, d, J=8Hz) 

10 

15 

20 

25 

30 

11) 4-(2-(3-(tert-Butoxycarbonylamino)prop-l­

ylJoxybenzoy!Jamino-3-methoxy-N-[2-[4-(thiazol-2-

yl)phenylmethyl]oxy-4-methylphenyl]-N-methylbenzamide 

NMR (CDCl31 6) : 1.40 (9H, s), 2.05-2.16 (2H, m), 3.27 

(2H, q, J=SHz), 3.40 (3H, s), 3.62 (3H, s), 4.20 

· (2H, t, J=SHz), 4. 76 (lH, br), 4 .89 (lH, d, 

J=l2Hz), S.07 (lH, d, J=l2Hz), 6.62-6.72 (2H, m), 

6.89 (lH, d, J=BHz), 6.96-7.11 (4H, m), 7.28 (lH, 

d, J=3Hz), 7.31 C2H, d, J=BHz), 7.42 ClH, dd, J=2, 
8Hz), 7.81 (lH, d, J=BHz), 7.93 (2H, d, J=8Hz), 

8.00 (lH, s), s.20 (lH, d, J=8Hz), 8.38 (lH, d, 

J=8HZ) 

12) 4-[2-{3-(tert-Butoxycarbonylamio)prop-1-

yl J oxybenzoyl] amino-.3-methoxy-N- [2- [ 4- (oxazol-2-
yl) phenylmethyl] oxy-4-methylphenyl] -N-methylbe~zamide 

~'MR CCDC13, 6) : 1.40 (9H, s), 2.05-2.16 (2H, m), 2.29 

(3H, s), 3.27 (2H, q, J=SHz), 3.40 (3H, s), 3.65 

(3H, s), 4.21 (2H, t, J=SHz), 4.78 (lH, br), 4.90 

ClH, d, J=l3Hz), 5.10 (lH, d, J=13Hz), 6.64 (lH, 

s), 6.70 (lH, d, J=SHz), 6.85 {lH, d, J=8Hz), 6.98-
7.17 (SH, m), 7.20 (lH, s), 7.30-7.49 (3H, m), 7.63 

(lH, s), 8.03 (lH, d, J=8Hz), 8.22 (lH, d, J=8Hz), 

8.40 ClH, d, J=8Hz) 

13) 4-[2-[3-(tert-Butoxyca~bonylamino)prop-l­

yl]oxybenzoyl]amino-3-methoxy-N-[2-[4-(pyrimidin-2-
35 yl )·phenylmethyl] oxy-4-methylphenyl) -N-methylbenzamide 
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NMR (CDCl3, 6) 1.40 {93, s), 2.05-2.16 (2H, m), 2.28 

(3H, s), 3.28 (2H, q, J=SHz), 3.40 (3H, s), 3.65 

(3H, s), 4.22 (2H, t, J=SHz), 4.78 (lH, br), 4.95 

(lH, d, J=l2Hz), 5.14 (lB, d, J=l2Hz), 6.65-6.70 

(2H, m), 6.88 (lH, d, J=BHz), 6.96-7.19 (SH, m), 

7.38-7.46 (3H, m), 8.21 (lH, d, J=BHz), 8.35-8.44 

(3H, m), 8.74 (lH, d, J=3Hz) 

14) 4-(2-[3-(tert-Butoxycarbonylamir.o)prop-l-yl]oxybenzoyl]­
amino-3-methoxy-N-[2-(4-cyanophenylmethyl)oxy-4-

methylphenyl]-N-methylbenzamide 
NMR (CDCl3, 6) : 1.41 {9B, s), 2.08-2.20 (2H, m), 2.30 

(3H, s), 3.30 (2H, q, J=SEz), 3.40 (3H, s), 3.68 

(3H, s), 4.26 (2H, t, J=5Hz), 4.89 {lH, d, J=l3Hz}, 

5.09 (lH, d, J•l3Hz), 6.60 (lH, s), 6.73 (lH, d, 

J=8Hz), 6.98-7.12 (SH, m), 7.39-7.52 (JH, m), 7.68 

(lH, d, J=8Hz), 8.20 (lH, d, J=8Hz), 8.34 (lH, d, 

J=BHz) 

20 15) 4-[2-[3-(tert-Butoxycarbonylamino)prop-l-

25 

30 

35 

ylJoxybenzoyl]amino-3-methoxy-N-{2-(4-phthalimidobut-l­

yl)oxy-4-methylphenyl]-N-methylbenzamide 
NMR (CDCl31 6) : 1.40 {9H, s), l.72-1.95 (4H, m), 

2.08-2.19 (2H, m), 2.29 (3H, s), 3.31 (2H, q, 

J=5Hz), 3.33 (3H, s), 3.79 (2H, t, J=SHz), 3.81 

(3H, s), 3.84-4.06 (2H, m), 4.25 (2H, t, J=SHz), 

4.82 (!H, br), 6.57 (!H, d, J=8Hz), 6.62 (lH, s), 
6.81-6.89 (2H, m)·,· 6.97 (lH, d, J=8Ez), 7.04-7.10 

(2H, m), 7.40-7.48 (lH, m), 7.68-7.74 (2H, ml, 
7.81-7.89 (2H, m), S.20 (lE, d, J=8Hz), 8.39 (lH, 

d, J•8Hz) 

16) 4-[2-[3-(tert-Butoxycarbonylamino)prop-1-yl]oxybenzoyll­

amino-3-methoxy-N-[2-(3-methoxycarbonylpyrid-6-
yl)methoxy-4-methylpheriylJ-N-methylbenzamide 

I = .... ·= 
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NMR (CDC13, ~) : 1.39 (9H, s), 2.07-2.16 (2H, m), 2.27 

(3H, s), 3.29 (2H, q, J=5Hz), 3.42 (3H, s), 3.63 

(3H, s), 3.89 (3H, s), 4.24 (2H, t, J=5Hz), 4.95 

(lH, d, J=l2Hz), 5.08 (lH, d, J=l2Hz), 6.58 (lH, 

s), 6.73 (lH, d, J=8Hz), 6.89 (lH, d, J=BHz), 6.98 

(2H, d, J=8Hz), 7.05-7.12 (3H, m), 7.34 (lH, d, 

J=8Hz), 7.44 (lH, dd, J=2, 8HzJ, 8.20 (lH, d, 

J=8Hz), 8.28 (lH, d, J=8Hz), 8.37 (lH, d, J=8Hz), 

9.14 (lH, S) 

Example 55 

The following compound was obtained according to a 

similar manner to that of Example 35. 

4-[2-[3-(tert-Butoxycarbonylamino)prop-l-ylJoxybenzoyl­

amino-3-methoxy-N-[2-[4-(tert-butoxycarbonylguanidino)but-1-

yl]oxy-4-methylphenyl]-N-methylbenzamide 

NMR (CDC13, 6) : 1.43 (9H, s), 1.44 (9H, s}, 1.52-1.60 

(2H, m), l.65-1.74 (2H, 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 C2H, m.), 6.49 C2H, br), 

6.63-6.82 (3H, m), 7.01-1.10 (2H, m), 7.38 (lH, dd, 
J=2, 8Hz), 8.20 (lH, d, J=BHz), 8.44 (lH, br) 

25 Example 56 

The following compounds were obtained accordinq to a 

similar manner to that of Example 10. 

1) 4-[2-[(3-tert-Butoxycarbonylaminoprop-l-yl)oxy]benzoyl]-

30 amino-3-hydroxy-N-methyl-N-cyclohexylbenzamide 

35 

NMR (CDCl3, 6) : l.07-l.17 (2H, m) ;· 1.41 (9H, s), 

1.47-1.16 (SH, 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 (lH, br), 6.87-6.92 (lH, br), 

6.98-7·.03 (2H, m), 7.12 (lH, t, J=8Hz), 7.47 (lH, 
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t, J=8Hz), 8.12-8.22 (lH, br), 8.28 (lH, d, J=BHz)~ 

9.12-9.80 (lH, br) 

ESI-MASS (m/z) : 526 (M+H) 

5 2) 4-[2-[(3-tert-Butoxycarbonyiaminoprop-l-yl)oxy]benzoyl]-

10 

15 

20 

amino-3-hydroxy-N-methyl-N-[2-[5-(4-methylpiperazin-l­

yl}carbonylpent-1-yloxy]-4-methylphenyl]benzamide 

NMR (CDCl3, 6) 1.42 (9H, s)., l.50-1.90 (SH, m), 

2.20-2.22 (2H, m), 2.27 (3H, s), 2.32 (3H, s), 

2.35-2.53 (6H, m), 3.29 (3R, s), 3.32-3.42 (2H, m), 

3.50-3.66 (3H, m), 3.72 (2H, br), 3.89 (lH, br), 

4.20 (2H, t, J=6Hz), 5.29 (lH, br), 6.54 (lH, s), 

6.67 (lH, d, J•7Hz), 6.72 (lH, br), 6.96-7.10 (4H, 

m), 7.40-7.47 (lH, m), 8.10 (lH, br), 8.27 (lH, d, 

J=6Hz} 

Example 57 

To a solution of 4-[(2-benzyloxy)benzoyl]amino-3-[(2-

benzyloxy)benzoyl]oxy-N-methyl-N-[2-[5-(4-methylpiperazin-1-

yl)carbonylpent-1-yloxy}-4-methylphenyl}benzamide (1.2 g) in 

ethanol (20 ml) was added lN sodium hydroxide solution (10 

ml) and the mixture was ~tirred at ambient temperature for 2 

hours. The mixture was concentrated in vacuo and the 

solution was adjusted to pH 7 with lN hydrochloric acid. The 

25 solution was extracted with ethyl acetate (20 ml) and the 

orqanic layer was washed with brine (20 ml). The orqanic 

layer was dried over maqnesium sulfate and the solution was 

concentrated in vacuo to qive 4-{(2-benzyloxy)benzoyl)amino-

i 
l 

,.. 

··:" 

3-hydroxy-N-methyl-N-[2-[5-(4-methylpiperazin-l- • 

30 

35 

yl)carbonylpent-l-yloxy]-4-methylphenyl}benzamide (930 mq) 

NMR (CDC13, 6) 1.48-1.59 (2H, m) ,. L 70 (4H, br), 

2.29-2.42 ·(13H, m), 3.29 (3H, s), 3.48 (2H, br), 

3.53 (2H, br), 3.80 (lH, br), 3.90 (lH, br), 5.28 

(2H, s), 6.53-6.65 (3S, m), 6.72 (lH, br), 6.90-

7.12 (4H, m}, 7.34-7.37 (3H, m), 7.40~7.49 (4H, m), 

. . 
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a.20-e.21 ClH, m> 

Example 58 

The following compounds were obtained according to a 

similar manner to that of Example 12. 

1) 4-[2-[(3-tert-Butoxycarbonylaminoprop-l-yl}oxy]benzoyl]­

amino-3-ethoxycarbonylmethoxy-N-methyl-N­

cyclohexylbenzamide 
10 NMR (CDCl3. 6) 1.29 (3H, t, J=BHz), 1.41 (9H, s), 

1.45-1.85 ClOH, m), 2.07-2.12 (2H, m), 2.86-3.06 

(3P., br), 3.25-3.32 {2H, m), 4.22-4.33 (4H, m), 

4.16 (2H, S), 4.98-5.07 (lH, br}, 6.91 (lH, s), 

7.01-7.15 (3H, m), 7.48 (lH, t, J=BHz), 8.23 (lH, 

15 d, J•8Hz), 8.69 (lH, d, J=SHz) 
ESI-M."55 Cm/z) : 634 (M+Na) 

2) 4-[2-((3-tert-Butoxycarbonylaminoprop-l-yl)oxy]benzoyl]­

amino-3-isopropoxy-N-methyl-N-[2-[5-(4-methylpiperazin-

20 l-yl)carbonylpent-l-yloxy)-4-methylphenyl]benzamide 

25 

30 

35 

NMR (CDCl3. 6) : 1.19-1.28 (6H, m), 1.38 (9H, s), 

l.~6-1.58 C2H, ml, 1.65-1.88 (6H, m), 1.99-2.10 
(2H, ts), 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, 

m), 3.60-3.64 (2H, m), 3.84-3.97 (2H, m), 4.24-4.36 

(3H, a), 6.56-6.65 (2H, m), 6.85 (lH, d, J=7Hz), 
6.94-7.02 (3H, m), 7.10 (lH, t, J=6Hz),· 7.47 (lH, 

t, J=1Hz), 8.15 (lH, d, J=7Hz), B.41 ClH, d, J=7HzJ 

3) 4-[2-[(3-tert-Butoxycarbonylaminoprop-l-yl)oxy]benzoyl]­
amino-N-methyl-N-[2-[5-(4-methylpiperazin-l-yl)carbonyl­

pent-1-yloxyJ-4-methylphenylJ-3-propoxybenzamide 
NMR (CDCl31 5) : 0.97 (3H, t, J=7Hz), 1.42 (9H, s), 

1.47-1.58 C2H, m.), 1.67-1.88 (SH, m), l.98-2.10 
(2H, m), 2.27 (3H, s), 2.28 (3H, s), 2.31-2.41 (6H, 
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m), 3.16-3.26 {2H, m), 3.31 {3H, s), 3.45-3.50 (2H, 

m), 3.58-3.65 (2H, m), 3.94-3.97 (4H, m), 4.26 (2H, 

t, J=7Hz), 6.58 (lH, d, J=7Hz), 6.64 (lH, s), 6.84 

(lH, d, J=6Hz), 6.95 (lH, d, J=7Hz), 6.99-7.03 (2H, . 
m), 1.09 (lH, t, J=7Hz1, 7.45 (lH, t, J=7Hz), 8.16 

(lH, d, J=7Hz), 8.38 (lH, d, J=7Hz) 

4) 4-[2-{(3-tert-Butoxycarbonylaminoprop-l-yl)oxy)benzoyl)­

amino-3-(3-ethoxycarbonylprop-l-yl)oxy~N-methyl-N-[2-[5-

10 (4-methylpiperazin-l-yl)carbonylpent-l-yloxy)-4-

methylphenyl]benzamide 

NMR (CDCl3, ~) 1.11 and 1.23 {total 3H, t, J•6Hz), 

1. 40 (9H, s), .1. 48-1. 60 (2H, m), 1. 60-1. 75 (4H, m), 

1.75-1.88 (2H, m}, l.98-2.10 (4H, m), 2.26 (3H, s), 

15 2.29 (3H, s), 2.32-2.42 (SH, m), 3.18-3.28 (2H, m), 

-3.30 (3H, s), 3.45-3.50 (2S, m), 3.62 (2H, br), 
3.88-4.10 (SH, m), 4.27 (2H, t, J=6Hz), 6.57 (lH, 

d, J=7Hz), 6.63 (lH, s), 6.82 (lH, d, J=7Hz), 6.81-

6.92 (lH, m), 6.98-7.10 (JH, m), 7.42 (lH, t, 

20 J=6Hz), 8.10-8.13 (lH, m), 8.31 (lH, d, J=7Hz) 

25 

30 

5) 4-[2-[(3-tert-Butoxycarbonylaminoprop-l-yl)oxy]-
benzoyl]amino-3-ethoxycarbonylmethoxy-N-methyl-N-[2-(5-

( 4-methylpipe·ra~in-l-yl) carbonylpent-l-yloxyJ-4-

methylphenyl]benzamide 
NMR (CDCl3, 6) 1.29 (3H, t, J•7Hz), l.39 (9H, s), 

1.46-l.90 (SH, m), 2.00-2.10 (2H, m), 2.28 (3H, s), 

2.29 {3H, s), 2.30-2.42 C6H, m), 3.18-3.29 (2H, m), 

3.30 (3H, s), 3.42-3.50 {2H, m), 3~58-3.65 (2H, m), 

3.85-3.97 (2H, m}, 4.18-4.29 (4H, m.), 4.52 {2H, s), 

6.52-6.13 (2H, m), 6.80 (lH, d, .J!=7Hz), 6.89-6.99 

(3H, m), 7.38-7.48 (lH, m), 8.15 (lH, d, J=7Hz), 
8.41 (lH, d, J=7Hz) 

35 6) 4-[(2-Benzyloxy)benzoyl)amino-3-ethoxyl-N-methyl-N-[2-

. . : 

, .· 

. ; 

• 
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(5-(4-methylpiperazin-1-yl)carbonylpent-1-yloxyJ-4-

methylphenyl]benzamide 

NMR (CDCl31 6) : 1.08 (3H, t, J=6Hz), 1.45-1.57 (2H, 

m), 1.60-1.75 (2H, m), 1.17-1.87 (2H, m), 2.25 (3H, 

· s), 2.29 {3H, s), 2.31•2.39 (7H, m), 3.30 {3H, s), 

3.46-3.49 (2H, m), 3.60-3.63 (2H, m), 3.70-3.80 

C2H, m), 3.82-3.98 (2H, m), 5.34 (2H, s), 6.52-6.60 

(2H, m), 6.80-7.10 (SH, m), 1.27-7.38 (6H, m), 

8.20-8.22 (lH, m), 8.38-8.43 {lH, m) 

Example 59 

The f ollowinq compounds were obtained according to a 
similar manner to that of Example 4. 

15 1) 4-(2-[(3-tert-Butoxycarbonylaminoprop-1-yl)oxy]benzoylJ-

20 

amino-3-carboxymethoxy-N-methyl-N-cyclohexylbenzamide 

NMR (CDCl3. 6) : 1.03-1.17 (2H, m), l.39 (9H, s), 

1.45-1.85 (SH, m), 2.03-2.12 (2H, m), 2.85-2.98 

(3H, m), 3.21-3.33 C2H, m), 4.23-4.31 (2H, m), 4.73 

(3H, s), 5.08-5.13 (lH, br), 6.98-7.07 C3H, m), 

7.10 ClH, t, J=BHz), 7.48 (lH, t, J=8Hz), 8.18-8.24 

{lH, m), 8.56-8.61 (lH, m) 

ESI-MASS (m/zJ : 606 CM+Na) 

25 2) 4-[2-[(3-Paminoprop-l-yl)oxy]benzoyl]amino-3-

carboxymethoxy-N-methyl-N-[2-[5-{4-methylpiperazin-1-

yl)carbonylpent-l-yloxy)-4-methylphenyl]benza.mide 

dihydrochloride 

It • 30 
NMR (DMSO-d6, ~) : 1.38-1.49 {2H, m), 1.49-1.62 (2H, 

m), l.67-1.78 (2H, m), 2.02-2.34 (13H, m}, 2.78-

. .. 

35 

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 (lH, d, J=6Hz), 6.72-6.87 (3H, m), 6.89-

6.97 (lH, m), 7.11 (lH, t, J=7Hz), 7.19 (lH, d, 
J=7Hz) 7. 54 (lH, t, J=6Hz), 7. 94 · C lH, d, J=6Hz), 
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8.22 (lH, d, J=7Hz) 

3) 4-(2-[(3-tert-Butoxycarbonylaminoprop-l-yl)oxy]benzoyl]­

amino-3-carboxymethoxy-N-methyl-N-[2-[5-(4-

methylpiperazin-l-yl)carbcnylpent-1-yloxy]-4-

methylphenyl]be.~zamide 

MASS (m/z) 804 (M+H) 

Example 60 

10 To a mixture of 4-(2-iodobenzoyl)amino-N-methyl-N-(2-[S-

(4-methylpiperazin-l-yl)carbonylpent-l-yl)oxy]phenylbenzamide 

(1.12 g) and 3-butyn-l-ol (153 mg) in a mixture of 

tetrahydrofuran (15 ml) and ethylamine (15 ml} were added 

bis(triphenylphosphine)palladium(Il) chloride (23.S mg) and 

15 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 

evapora~ed in vacuo to give a~ oil. The oil was purified by 

20 silica gel column (2% methanol in chloroform.) to give 4-[2-

25 

30 

35 

(4-hydroxy-l-butyn-1-yl)benzoyl]amino-N-methyl-N-[2-[5-(4-

methylpiperazin-l-yl}carbonylpent-1-yl]oxy]phenylbenzamide 
(155 mq). 

1.44-1.57 (2H, m), 1.61-1.86 (4H, m}, 

2.27 (3H, s}, 2.29-2.40 (6H, m}, 2.70 (2H, t, 

J=7.5Hz), 3.33 (3H, s), 3.44-3.49 (2H, m), 3.53-

3.60 (2H, m), 3.14 (2H, t, J=7.5Hz), 3.79-3.99 {2H, 

m), 6.76-6.84 (2H,. m}, 7.06 (lH, d, J=7Hz), 7.13 

(lH, t, J=7Hz), 7.34 (2H, d, J=8Hz), 1.40-7.47 (2H, 

m), 7.48-7.56 (3H, m}, 7.99 (lH, m), 9.19 (lH, S) 

Example 61 

To an ice cooled solution of 4-[2-(4-hydroxy-1-butyn-l­

yl)benzoyl)amino-N-methyl-N-[2-{5-(4-methylpiperazin-l­
yl)carbonylpent-1-yl)oxy]phenylbenzamide (755 mg) in 

_, 

~I 

... . 

.. 

.. ... ·: 
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dichlo~omethane. (20 ml) were added triethylam.ine (150 mg) and 
methanesulfonyl chloride (156 mq), .and the mixture was 
stirred in an ice bath for 2 hours. The solution was washed 
successively with water, 10% hydrochloric acid, saturated 

aqueous sodiu.~ 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-l-yl)benzoylJamino-N-methyl-N-[2-(5-(4-methylpiperazin-
1-yl) carbonylpent-1-yl}oxyJphenylbenzamide (78·9 mq). 

NMR (CDCl~, 6) : 1.49-1.60 (2H, m), l.67-1.86 (2H, m), ... 

Example 62 

1.87-1.90 (2H, m), 2.37 (2H, t, J=7.5Sz), 2.68 (3H, 

s), 2.86-3.06 (6H, m}, 2.92 (3H, s}, 3.31 (3H, s), 

3.77-4.02 (6H, m), 4.32 (2H, t, J=7.5Hz), 6.77-6.87 

(2H, m), 7.04 {lH, d, J=7Hz), 7.17 (lH, t, J=7Hz), 

7.32 (2H, d, J=8Hz), 7.41-7.53 (SH, m), 7.90 (lH, 

m), 8.86 (lH, s) 

The following compounds were ootained according to a 

20 similar manner to that of Example 61. 

1) 4-[2-(4-Methanesulfonyloxybut-1-yl)benzoyl}amino-N­
methyl-N-[2-[S-C4-methylpiperazin-l-yl)carbonylpent-l­
yl]oxy)phenylbenzamide 

25 MASS (m/z) : 693 (M+l) 

30 

35 

2) 4-[2-{3-Methanesulfonyloxyprop-l-yl)thiobenzoyl]amino-3-

methoxy-N-methyl-N-[4-m.ethyl-2-[5-(4-methylpiperazin-l­
yl)carbonylpent-1-yl]oxyJphenylbenzamide 

NMR (CDC13, 6) : 1.48-1.60 (2H, m), 1.65-1.14 (2H, m), 

1.75-1.86 (2H, m), 1.98-2.0i (2H, .m), 2.26 (3H, s), 

2.30-2.39 (2H, m), 2.70-2.18 (4H, m}, 2.79-3.42 
(2H, m), 2.90 (3H, 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 (lH, m), 7.39-7.47 {2H, m), 7.60 (lH, d, 

J=iHz), 8.27 (lH, d, J=7Hz), 8.58 (lH, s) 

A mixture of 4-{2-(4-methanesulfonyloxy-l-butyn-1-
yl)benzoyl]amino-N-methyl-N-[2-(5-(4-methylpiperazin-1-
yl)carbonylpent-1-yl]oxy]phenylbenzamide (800 eg) and 

potassium phthalimide ( 430 mg) in dimethyl sulfoxide (20 ·ml).­

was stirred at 6o•c for 5 hours, and the solution was diluted 
10 with ethyl acetate (60 ml). The solution was washed with 

15 

20 

25 

30 

35 

water and brine, and dried over magnesium sulfate. ~he 

solvent was evaporated in vacuo to qive 4-[2-(4-
(phthalimido)-l-butyn-l-yl}benzoyl]amino-N-methyl-N-(2-[5-(4-

methylpiperazin-l-yl)carbonylpent-1-yl]oxy]phenylbenzamide 
{620 mg). 

NMR (CDC13, 6) : 1.50-1.61 (2H, m), 1.67-1.92 (6H, m), 

2.30 (3H, s), 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 
(4H, m), 6.18-6.85 (2H, m), 1.02 (lH, d, J=7Hz), 

7.09-7.19 (2H, m), 7.30-7.70 (6H, m) I 7.70-7.77 

(2H, r.\) I 7.81-7.90 (2H, m) , 8.18 (lH, m) 

Example 64 

The following compounds were obtained according to a 

similar manner to that of Example 63. 

1) 4-[2-[4-(Phthalimido)but-1-yl)benzoyl]amino-N~[2-[5-(4-

methylpiperazin-l-yl)~arbonylpent-l-yl}oxy]phenyl-N­

methylbenza."l!ide 
M.~S (m/z) : 693 (M+l) 

2) 3-Methoxy-4-[2-(3-(phthalimido)prop-l-yl]thiobenzoyl}­
amino-N-methyl-N-[4-methyl-2-[5-(4-methylpiperazin-l­
yl)carbonylpent-1-yl]oxy)phenylbenzamide 

NMR (CDCl31 ~) : 1.47-1.59 (2H, m), 1.61-1.74 (2H, m), 

·j ... 
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1.78-1.87 (2H, m), 1.92-2.03 (2H, m), 2.26 (3H, s}, 
2.29 (3E, s), 2.31-2.42 (6H, m), 2.94 (2H, t, 
J=7.5HzJ, 3.31 (3H, sJ, 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 
(2H, m), 7.02 (lH, s), 7.27 (lH, m), 7.34-7.44 (2H, 
m), 7.60-7.90 (SH, m}, 8.25 (lH, d, J=7Hz), 8.82 
(lH, s) 

10 Example 65 

To an ice cooled mixture of 4-[2-(4-amino-l-butyn-l­
yl)benzoyl}amino-N-methyl-N-[2-[5-(4-methylpiperazin-1-
yl)carbonylpent-1-yl]oxyJphenylbenzam.ide (310 mqJ, nickel 
chloride hexahydrate (181 mg) in a mixture of tetrahydrofuran 

15 (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 throuqh 
bed of Celite and the filtrate was evaporated in vacuo. The 
residue was dissolved in chloroform (20 ml)and washed with 

20 water and brine. The organic solution was dried ove~ 
magnesium sulfate and the solvent was evaporated in vacuo to 
give a syrup. The residue was purified ~y silica gel col~~ 
(chlorofor.n:methanol:ammonia = 100:10:1) to give 4-(2-(4-
aminobut-l-yl)benzoyl]amino-N-methyl-N-[2-[5- (4-

25 methylpiperazin-l-yl)carbonylpent-1-yl]oxy]phenylbenzamide 

30 

(295 mg) • 

Mll.SS (m/ z) 597 (M+l) 

Example 66 

The following compound was obtained according to a 
similar aanner to that of Example 65. 

4-[2-(4-hydroxybut-l-yl}benzoyl]amino-N-methyl-N-[2-(5-
(4-methylpiperazin-l-yl)carbonylpent-l-yl)oxy]phenylbenzamide 

35 MASS (m/z) : 615 (M+l) 
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Example 67 

A mixture of 4-amino-3-methoxy-N-methyl-N-[4-methyl-2-
[4- (4-met.hylpiperazin-1-yl) carbonyl}phenylmethoxy]-

.... . 

phenylbenzamide (200 mg) and salicyl aldehyde (48.6 mq) in . .,. .. 
methanol (10 ml) was refluxed overniqht in the presence of 3A 

molecular sieves (100 mg). The solution was filtered and the 
filtrate was treated with sodimn borohydride (15.1 mq). at s•c 
for 2 hours. The reaction mixture was.diluted with 
chloroform (20 al) and the solution was washed with water and 

10 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 qive 3-metho~y-4-(2-hydroxyphenyl)methylamino­

N-methyl-N-[~-r.ethyl-2-[4-(4-methylpiperazin-l-

15 yl)carbonyl}phenylmethoxy]phenylbenzamide (152 mg). 

20 

25 

30 

35 

NMR (CDCl3, &l : 2.27 (3H, s), 2.32 (3H, s), 2.32-2.59 

C4H, 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 (lH, 

br), 4.42 (lH, d, J=l4Hz), 5.08 (lH, d, J=l4Hz), 

Example 68 

6.43 llH, d, J=7Hz), 6.62 (lH, s), 6.70 (lH, d, 

J•7Ht), 6.80-6.88 (4H, m), 7.00 (lH, d, J=7Hz), 

1.09·7.!8 (2H, m), 7.28 (2H, d, J=8Hz), 7.38 C2H, 
c, J•8H%) 

The f cllowing 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-l-yl)carbonylpent-l­
yl]oxy]phenylbenzamide 

NMR (CDC13, 6) 1.41-1.52 (2H, m), 1.60-1.69 (2H, m), 
1.70-1.80 C2H, 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, d, 

·' 

. : . ' 



. . 

.. 

• 
~ 

5 

W096/4179S 

Example 69 

PCT/JP96/01533 

- 231 -

J=7Hz), 4.62 (lB, br t, J=7Hz), 6.51 (lH, d, 

J=7Hz), 6.57-6.64 (2H, m), 6.76-6.95 (SH, m), 7.61-

7.68 (2H, m) 

To an ice bath cooled solution of 4-(2-dimethylamino-4-
methyl)phenoxymethyl-N-[2-(5-ethoxycarbonylpent-1-
yl)oxy]phenylbenzamide (860 mq) in N,N-dimethylformamide (15 

ml) was added sodium hydride (60% in oil, 71 mg) and the 
10 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 

15 was dried over magnesium sulfate and the solvent was 
evaporated in vacuo to give a crude oil. The crude product 
was purified by silica qel column chromatography (1% methanol 
in chloroform) to give 4-(2-dimethylamino-4-methyl)­
phenoxymethyl-N-[2-(5-ethoxycarbonylpent-1-yl)oxy)phenyl-N-

20 methylbenzamide (632 mq). 

NMR {CDCl3, 6) : 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 (2H, q, 

25 J=7.5Hz), 5.02 (2H, s), 6.52-6.60 (3H, m), 6.70 

(lH, d, J=7Hz), 6.80-6.88 {2H, m), 7.20 (2H, d, 

J=8Hz), 7.31 (2H, d, J=8Hz) 

30 

35 

Example 70 

The following compound was obtained by using 3-methoxy-
4- [2-[3- (tert-butoxycarbonyl) aminoprop-1-.yl,] oxybenzoylJ amino­
N-[2- (4-aminobut-l-yl) oxy-4-methyl]phenyl-N-methylbenzamide 
as a starting compound according to a similar manner to that 

of Example 14. 
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3-Methoxy-4-(2-[3-(tert-butoxycarbonyl)am.inoprop-l­

yl]oxybenzoyl]amino-N-[2-(4-acetylaminobut-1-yl)oxy-4-

methyl]phenyl-N-m.ethylbenzamide 

NMR (CDCl3, 5) : l.40 (9H, s), l.65-1.82 (4K, m), 1.76 

(3H, s), 2.05 (3H, s); 2.07-2.21 (2H, m), 2.26 (3H, 

s), 3.22-3.38 (2H, m), 3.38 (JH, 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 (SH, m), 7.25 (lH, t, J=7Rz), 

8.20 (lH, d, J=7Hz), 8.43 (7H, d, J=7Hz) 

Example '71 

To a mixture of 3-methoxy-4-[2-{3-(tert-butoxycarbonyl}­

aminoprop-l-yl)oxybenzoyl)amino-N-(2-(4-aminobut-l-yl)oxy-4-

methyl}phenyl-N-methylbenzamide (365 mq) and N-(tert-

15 butoxycarbonyl)glycine (111 mq} in N,N-dimethylformamide (15 

ml) were added N-ethyl-N'-(3-dimethylaminopropyl)carbodiimide 
hydrochloride (132 mq) and hydroxybenzotriazole (93 •. 2 mg) and 

the mixture was stirred at ambient temperature overnight. 

20 

The solution was diluted with ethyl acetate (30 ml) and the 

solution was washed successively with saturated aqueous 

sodium hydrogen carbonate, water and brine. The crqanic 

phase was dried over magnesium sulfate and the solvent was 
evaporated in vacuo to give an amorphous. The crude product 

was purified by silica qel column chromatography (1% methanol 

25 in chloroform) to give 3-methoxy-4-[2-[3-tert­

butoxycarbonyl)aminoprop-l-yl]oxybenzoyl]amino-N-{2-4-(tert­

butoxycarbonylamino)acetylaminobut-l-yl]oxy-4-methyllphenyl­
N-methylbenzamide (320 mq)_. 

30 

35 

NMR (CDCl31 6) : 1.39 (9H, s), 1.42 (9H, s), 1.58-1.10 

(2H, m), l.70-1.80 (2H, ml, 2.05-2.17 (2H, m), 2.27 

(3H, s), 3.20-3.34 (4H, m), 3.~p (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 (SH, m), 7.45 (lH, t, 

J=1Hz), 8.20 (lH, d, J=1Hz), B.28 (lH, d, J=7Hz) 
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Example 72 

The following compounds were obtained according to a 
similar manner to that of Example 71. 

1) 4-[2-[3-Ctert-Butoxycarbonylamino)prop-1-yl]oxybenzoylJ­
amino-3-methoxy-N-[2-[4-[3-(tert-butoxycarbonyl)­
aminopropionylamino]but-1-yl]oxy-4-methylphenyl]-N­
methylbenzamide 
NMR (CDC13, c5) : ·1.40 (9H, s), l.41 (9H, s), 1. 60-1.82 

(4H, 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•SHz), 6. 59 (lH, 

s), 6.67 (lH, d, J=8Hz), 6.94-7.11 (SH, m), 7.45 

(lH, dd, J=2, 8Hz), 8.20 (lH, d, J=8Hz), 8.39 (lH, 
15 d, J=BHz) 

20 

25 

30 

2) 4-[2-[3-(tert-Butoxycarbonylamino)prop-l-yl]oxybenzoylJ­

amino-3-methoxy-N-[2-[4-[ [l-(tert-butoxycarbonyl}­
piperidin-4-yl]carbonylamino]but-l-yl]oxy-4-

methylphenyl]-4-methylbenzamide 
NMR (CDCl31 CS): 1.40 (9H, s), 1.44 (9H, s), 1.60-1.81 

Exarople 73 

(SH, m), 2.08-2.18 (2H, m), 2.29 (3H, S), 2.70 (lH, 

br), 3.30 (2H, q, J=SHz), 3.32 (3H, S), 3.76 (3H, 

s), 3. '7·6-4.15 (6H, m), 4.22 (2H, t, J=SHz), 6.59 

(lH, s), 6.65 (lH, d, J•8Hz), 6.94-7.10 (6H, m), 

7.44 (lH, dd, J=2, 8Hz), 8.20 (lH, d, J=8Hz), 8.39 
(lH, d, J=8Hz} 

To an ice-cooled mixture of 4-[2-[3-(tert­

butoxycarbonylamino) prop-1-yl J oxybenzoyl 1. C!;ltlino-3-methoxy-N­
[2- { 4-aminobut-l-yl) oxy-4-methylphenyl] -N-methylbenzamide 
(430 mg) and triethylam.ine (68 mg) in dichloromethane ClO 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 re~ulting mixture was diluted with dichloromethane (10 
ml} and the solution was washed successively with lN 
hydrochloric acid saturated aqueous 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-l-yl]oxybenzoyl}amino-3-methoxy-N-
[(2-(4-phenoxycarbonylaminobut-1-yl)oxy-4-methylphenylJ-N­

methylbenzamide (471 mg). 
NMR (CDCl3, a) : 1. 40 (9H, S) I 1. 60-1. 90. (4E, m) I 

2.08-2.17 (2H, m), 2.29 (3H, s), 3.27 (2H, q, 
J=SHz), 3.31 (2H, t, J=SHz), 3.36 (3H, s), 3.78 

(3H, s}, 3.82-4.00 (2H, m}, 4.21 (2H, t, J•SHz), 

4.73 (lH, br), 5.38 (lH, br), 6.61-6.68 (2R, n), 

6.91-6.99 (4H, m), 1.06-7.20 (SH, m), 7.30-7.38 

(2H, m), 7.42 (lH, dd, J=2, 8Hz), 9.20 (lH, d, 

· J=BHz), 8. 40 (lH, d, J=BHz) 

Example 74 

A mixture of 4-[2-[3-(tert-butoxycarbonylamino}prop-1-
20 yl]oxybenzoyl]amino-3-methoxy-N-[2-(4-aminobut-l-yl)oxy-4-

methylphenyl)-N-methylbenzamide (120 mg) and 3-

(dimethylamino)prop-1-yl phenyl carbonate (127 mq) in N,N­
dimethylformamide (5 ml) was stirred at so•c for 8 hours. 
The reaction mixture was diluted with ethyl acetate (15 ml) 

25 and the solution was washed successively with saturated 
aqueous sodium bicarbonate solution and brine. The solution 
was dried ever potassium carbonate. The solvent was 
evaporated and the residue.was purified on silica gel column 

30 

35 

chromatoqraphy (Sio2 20 g, 3-15% methanol in chloroform) to 
qive 4-[2-[3-(tert-butoxycarbonylamino)prop-1-yl)oxybenzoyl]-
amino-3-methoxy-N-[2-(3-dimethylaminoprop-l-yl)oxycarbonyl­
amino]but-l-yl]oxy-4-methylphenyl]-N-methylbenzamide (64 mg). 

NMR (CDCl31 5) : 1.40 (9H, s), 1.62-1.97 (6H, m), 
2.05-2.18 (2H, m), 2.28 (3H, s), 2.30 (6H, s), 2.44 

(2H, t, J=SHz), 3. 20-3. 32 ( 4H, ml, ·3. 32 {3H, s) , 

1 
1 
.=-~ 

·-
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3.78 (3H, s), 3.80-4.00 (2H, m), 4.12 (2H, t, 

J=SHz), 4.24 (2H, t, J=5Hz), 6.59-6.64 (2H, m), 
6.88-7.12 (SH, m), 7.44 (lH, dd, J=2, 8Hz}, 8.21 

(lH, d, J=8Hz), 8.40 (lH, br} 

To a solution of 4-[2-((3-tert-butoxycarbonylaminoprop-

1-yl)oxy)benzoyl}amino-3-methoxy-N-methy~-N-[2-[5-(4-

oxopiperidin-1-yl)carbonylpent-l-yl]oxy-4-methylphenyl]-

10 benzamide {192 mq) in methanol (? 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 O.SN hydrochloric acid (10 ml) and the 

mixture was extracted with chloroform (15 ml x 3). The 
15 organic layer was washed with aqueous sodium hydrogen 

carbonate and brine, and the solution was dried over 
magnesium sulfate. The solvent was evaporated in vacuo to 

give 4-(2-((3-tert-butoxycarbonylaminoprop-1-yl)oxy}benzoyl]­

am.ino-3-methoxy-N-methyl-N-[2-[5-(4-hydroxypiperidin-1-

20 yl)carbonylpent-l-yl}oxy-4-methylphenyl]benzamide (199 mg). 

25 

30 

NMR (CDCl3, 5) 1.39 (9H,·s), 1.41-1.99 (lOH, m), 

2.05-2.20 (2H, m), 2.27 (3H, s), 2.30-2.51 (2H, m), 

3.01-3.22 (2H, m), 3.30 (3H, s), 3.65-4.14 (7H, m), 

3.76 (3H, lS), 4.22 (2H, t, J=SHz), 6.52-6.67 (2H, 

m), 6.78-7.10 (SH, m), 7.38-7.47 (lH, m), 8.19 (lH, 

d, J=7Hz), 8.39 (lH, d, J=7Hz) 

Example /6 

To a mixture cf 4-(2-[(3-tert-butoxycarbonylaminoprop-l­

yl)oxy]benzoyl]amino-3-methoxy-N-methyl-N-[2-[S-(4-

oxopiperidin-l-yl)carbonylpent-l-yl]oxy-4-methylphenyl)­

benzamide (250 mq), ammonium acetate (51 mq) and acetic acid 
(0.5 ml) in methanol (10 ml) was added sodium 

cyanoborohydride (21 mg) at o•c and the mixture was stirred 
35 at ambient ~emperature for 12 hours. The· mixture was poured 
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into ice-cooled lN aqueous sodium. hydroxide solution (15 ml) 
and the solution was extracted with chlorofoxm (15 ml x 3) • 
The orqanic 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 
(Si02 40 q, 5-15% methanol in chloroform) to qive 4-[2- [ (3-

tert-butoxycarbonylaminoprop-l-yl) oxy] benzoyl] amino-3-
methoxy-N-methyl-N-[2-[5-(4-aminopiperidin-1-yl)carbonylpent­
l-yl]oxy-4-methylphenyl]benzamide (91 mg). 

NMR (CDC13, 6} 1.41 (9H, s), 1.45-2.01 (12H, m), 
2.09-2.20 (2H, m}, 2.28 (3H, s), 2.23-2.45 (4H, m), 

2.56-2.71 (lH, br), 2.93-3.12 (2H, m), 3.25-3.36 

(2H, m}, 3.32 (3H, s), 3.19 (3H, s), 3.81-4.02 (2H, 
m), 4.23 (2H, t, J=SHz), 4.91-4.08 (lH, br), 6.56-
6.68 (2H, m), 6.82-7.13 (SH, m), 7.45 (2H, d, 
J=8Hz), 8.20 (lH, d, J=8Hz), 8.40 (lH, d, J=8Hz) 

Example 77 

The followinq compound was obtained according to a 
similar manner to that of Example 76. 

4-[2-(3-tert-Butoxycarbonylaminoprop-1-yl)oxybenzoylJ­
amino-3-methoxy-N-methyl-N-[2-[6-(4-methylpiperazin-l-yl)hex­
l-yl]oxy-4-methylphenyl}benzamide 

NMR (CDC13 , 5) 1.39 (9H, s), 1.45-1.84 (SH, m), 
2.09-2.22 (2H, m), 2.27 (3H, s), 2.28 (3H, s), 

2.32-2.59 (8H, m), 3.32 (lH, q, J=SHz), 3.34 {3H, 
s), 3.80 (3H, s)., 3.82-4.01 (2H, m), 4.28 (2H, t, 
J=SHz), 6.56-6.65 (2H, :r:n), 6.82-7.12 (6H, m), 1.43-
7. SO (lH, m), 8 .20 (lH, d, J=BHz), · 8. 38 (lH, d, 

J=8Hz) 

Example 78 

To a mixture of 4-(2-(3-tert-butoxycarbonylaminoprop-l­
yl)oxybenzoyl]amino-3-methoxy-N-methyl-N-[2-[5-carboxypent-l~ 

,, 
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yl]oxy-4-~ethylphenyl]benzamide (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 mg) at 

o•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 

10 gel column chromatography (Sio2 30 q, 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-l-yl)oxycarbonylpent-l-yl]oxy-4-methylpheylJ­
benzamide (238 mg). 

15 NMR (CDCl3, 6) 1.40 (9H, s), 1.45-1.57 (2H, m), 

20 

Example 79 

1.65-1.90 (4H, m), 2.10-2.21 (2H, m), 2.28 (9H, s), 

2.39 (2H, t, J=SHz), 2.55 (2H, t, J=SHz), 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=SHz), 4.24 (2H, t, J=SHz), 

4.75-4.86 {lH, br), 6.54-6.67 (2H, m), 6.81-7.11 

(SH, m), 7.41-7.49 (lH, m), 8.20 (lH, d, J=BHz), 

8.49 (lH, d, J=BHz) 

25 To a solution of 4-[2-(3-tert-butoxycarbonylaminoprop-1-

30 

yl)oxybenzoyl]amino-3-methoxy-N-methyl-N-(2-(5-

ethoxycarbonylpent-l-yl)oxy-4-methylphenyl]benzamide (400 mq) 

in tetrahydrofuran CS ml) was added·lithiu.~ aluminum hydride 
(12 mg) at -23°C and the mixture was stirred at o•c for 3 

hours. The reaction was quenched with slow addition of O.SN 

hydrochloric acid (15 ml) and the solution 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 
35 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-l-yl)oxybenzoyl]amino-3-
methoxy-N-methyl-N-(2-(6-hydroxyhex-l-yl)oxy-4-
methylphenyl]benzamide (456 mg). 

NMR (CDCl31 6) 1.40 (9H, "s}, l.45-2.20 (lOH, m}, 
2.27 (3H, s), 3.30 (2H, q, J=SHz), 3.32 (3H, s), 
3.64 (2H, t, J=SHz), 3.18 (3H,· s), 3.Bl-4.02 (2H, 

m), 4.23 (2H, t, J=SHz), 6.57-6.63 (2H, m), 6.84-

7.13 (6H, m), 7.41-7.49 (lH, m), 8.20 (lH, d, 

J=7Hz) 8.41 (lH, d, J=7Hz} 

Example BO 

To a solution of oxalyl chloride (95 mq) in 

dichloromethane (10 ml) was added dimethyl sulfoxide (117 mg) 

dropwise at -78°C. The mixture.was warmed to -1s•c and a 

solution of 4-[2-(3-tert-butoxycarbonylaminoprop-l­
yl)oxybenzoyl]amino-3-methoxy-N-methyl-N-{2-(6-hydroxyhex-l­
yl)oxy-4-methylphenyl]benzamide (450 mg) in dichloromethane 
(10 ml) was added thereto. After being stirred at the same 

20 te.~perature for 10 minutes, to the reaction mixture was added 
triethylamine (343 mg) and stirred at the same temperature 

25 

30 

35 

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 orqanic 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-l-yl)oxy-4-methylphenyl)benzam.ide 
(546 mq) 

NMR (CDC13, 6) : 1.40 (9H, s), 1.50-1.91 (6H, m), 
2.11-2.23 (2H, m), 2.27 (3H, s)_, .. 2.50 (2H, t, 

J=SHz), 3.31 (lH, q, J=5Hz), 3.34 (3H, s), 3.79 

CJH, s), 3.85-4.00 (2H, m), 4.27 (2H, t, J=SHz), 

6.60-6.68 (2H, m), 6.81-7.12 (6H, m}, 7.42-7.51 
(lH, m), 8.21 (lH, d, J=7Hz), 8.41 (lH, d, J=7Hz), 
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9.89 (lE, s) 

Example Bl 

To a solution of 4-[2-[3-(tert-butoxycarbonyl)am.inoprop-

l-ylJoxybenzoyl]amino-3-methoxy-N-[2-(4-cyanophenylmethyl)­

oxy-4-methylphenyl]-N-methylbenzamide (360 mq) in xylene (8 

ml) was added trimethyltin azide (218 mq) and the solution 

was stirred at 120°C for 3 days. The solution was cooled to 

ambient temperature and 12N hydrochloric acid (10 ml) was 

10 added to the solution to decompose tin salt of the tetrazole 

compound and the excess reagent. Then the solution was 

adjusted to pH i with saturated aqueous sodiwn hydroxide at 

o•c, and the solution was extracted with ethyl acetate (50 ml 

x 3). The organic layer was washed with brine, and dried 

15 over magnesium sulfate. The solvent was evaporated to give a 

crude product. The crude product was purified by silica gel 

colum.~ chromatography (5102 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)phenylmethylJoxy-4-

20 methylphenyl]-N-methylbenzamide (227 mg). 

25 

30 

NMR (CDCl3, ~} 2.15 (3H, br S), 2.14-2.26 (2H, m), 

Example 82 

3.17 {2H, q, J=SHz), 3.40 (3H, s), 3.57 (3H, s), 
4.20 (2H, t, J=SHz), 4.95 (lH, d, J=l2Hz), 5.22 

(!H, d, J=l2Hz), 6.55-6.64 (2H, m), 6.80 (lH, s), 

6.92-7.08 (6H, m), 7.23 (lH, br), 7.43 (lH, dd, 

J=2, 8Hz), 7.78 (2H, d, J=8Hz), 8.20 ClH, d, J=8Hz) 

A mixture of 4-[2-(3-aminoprop-l-yl)oxybenzoyl]amino-3-

methoxy-N-~£thyl-N-[2-[S-(4-dimethylaminopiperidin-l­

yl)carbonylpent-l-yl]oxy-4-methylphenylJ~enzamide (215 mq) 

and 0-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 
35 chro:natoqraphy. tsio2 1 i g, l-80% methanol in chloroform) to 
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give 4-[2-(3-guanidinoprop-l-yl)oxybenzoyllamino-3-methoxy-N­

methyl-N-[2-[5-(4-dimethylaminopiperidin-l-yl)carbonylpent-1-
yl]oxy-4-methylphenyl]benzamide (53 mg). 

NMR (CDC13, 6) 1.40-1.97 (6H, m), 2.06-2.20 (2H, m), 
2.27 (65, s), 2.28 (3Br s), 2.29-2.41 (4H, m), 2.50 

(lli, brl, 3.04 (2H, br), 3.30 (3H, s), 3.42 (2H, 
br), 3.16 (3H, s), 3.78 (2H, br), 3.82-4.01 (2H1 

~), <.25 (2li, br), 6.55-6.68 (2H, m), 6.81-7.09 
(SH, m), 1.28 (lH, s), 7.42 (lH, dd, J=2, 8Hz), 

7.99 (lH, d, J=8Hz), 8.29 (lH, br) 

Example 83 

The followinq compou..~d was obtained according to a 
similar marlile~ to that of Example 6. 

4-[2-(3-(tert•Butoxycarbonylamino)prop-l-yl)oxybenzoylJ­

a.rc.ino-3-methoxy-N-[2-(4-aminobut-l-yl)oxy-4-methylphenylJ-N­
methylbenzamide 

NMR (CDCl31 6) : 1.40 {9H, s), 1.81-1.99 (4H, m), 

2.os-2.1' C2H, m>, 2.2, (JH, s), 3.08 (2H, br), 
3.29 <2H, br), 3.30 (3H, s), 3.70 (3H, s), 3.76-

3.96 (2H, m), 4.14 (2H, t, J=SHz), 5.07 (lH, br), 
6.54-6.61 (2H, m), 6.85-7 .04 (4H, ml, 7 .25 (lH, s), 

7.37 ClH, dd, J=2, 8Hz), 8.14 (lH, d, J=8Hz), 8.38 

(lH, d, J=8Hz) 

Example 84 

I ... 
·.I 
I ... 
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To a solutio:i of 4-[2-[3- (tert-butoxyca:bonylamino) prop- ., 

30 

1-yloxy]benzoylamino)-3-methoxy-N-[2-{4-(phenoxycarbonyl­

ar.~ino)but-1-yl]-4-methylphenyl}-N-methylbenzamide {200 mg) in 

N,N-dimethylformamide (5 ml) was added 1-methylpiperazine (88 

µl) a~d the solution was stirred at eo•c for 1 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 maqnesium sulfate and removed under reduced 
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pressure. The crude product was purified on silica gel 

column chromatography (Sio2 25 q, chloroform-methanol 2-10%} 

to give pure 4-[2-[3-(tert-butoxycarbonylamino)prop-1-

yl]oxybenzoyl)amino-3-methoxy-N-[2-[4-[(4-methylpiperazin-1-
yl)carbonylamino]but-1-yl]oxy-4-methylphenyl]-N­

methylbenzamide (124 mg). 
NMR (CDC13, 6) : 1.40 (9H, s), 1.60-1.Bl (4H, m), 

2.13-2.22 (2H, m), 2.29 (6H, s), 2.39_ (4H, br), 
3.79 (3H, s), 3.25-3.Sl (8H, m), 3.32 (3H, s), 

3.75-3.99 (2H, m), 4.26 (2H, t, J=SHz), 6.57-6.71 

(2H, c), 6.92-7.18 (6H, m}, 7.48 (lH, dd, J=2, 

8Hz), B.20 (lH, d, J=SP.z}, 8.41 (lH, d, J=8Hz) 

Example 85 

15 The "following compounds were obtained according to a 

similar manner to that of Example 84. 

1) 4-(2-[3-(tert-Butoxycarbonylamino}prop-l-yl]oxybenzoylJ­

amino-3-methoxy-N-[2-[4-[ (4-dimethylaminopiperidin-1-
20 yl)carbonyla:ino]but-1-yl)oxy-4-methylphenyl]-N-

25 

30 

35 

methylber.za:ide 

NMR (CDC1 3, 6J : 1 .. 40 (9H, s), 1.65-1.90 (4H, m), 2.29 
(3H, s), 2.30 (6H, s), 2.77 Cl~, t, J=llHz}, 3.29 

C2F., q, J=SHz), 3.32 (3H, s), 3.78 (3H, s), 3.85-
4.11 (6H, m), 4.25 (2H, t, J=SHz}, 6.55-6.70 {2H, 

m), 6.92-i.13 {SH, m}, 7.45 (lH, dd, J=2, 8Hz), 

8.20 (15, d, J=BHz), 8.40 (lH, d, J=BHz) 

2) 4-[2-[3-(tert-Butoxycarbonylamino)prop-l-yl]oxybenzoyl]­

amino-3-methoxy-N-[2-(4-ureidobut-1-yl)oxy-4-

methylphenyl]-N-methylbenzamide 
NMR (CDC13, ~) 1.40 (9H, s), 1.45-1.80 (4H, m), 

2.01-2.11 (2H, m), 2.27 (3H, s), 3.22-3.31 C2H, m), 

3.30 (3H, s), 3.65-3.77 (2H, m), 3.71 (3H, s), 4.22 

(2H, t, J=SHz), 5.16 (2H, br), 6.48 (lH, s), 6.71 



W096/41795 PCT/JP96/01S33 

- 242 -

J(~H2, d8H
1

zJ)=SH8zl)l, 
6
c1.Hgo-?d.lSJ-8(HSHz,) m8)

1
3
7
S.

4
C
1
1H(lHd, dJ:

1
8Hz) ... 1;· 

I I• I I - I• I I 

5 

Example 86 

To a solution of 4-[2-[3-(tert-butoxyearbonylamino)prop­
l-yloxy]benzoylaminoJ-3-methoxy-N-[2-[4-(phenoxycarbonyl­
amino)but-l-yll-4-methylphenyl]-N-methylbenzamide (150 mg) in 
N,N-dimethylformamide CS ml) was added dimethylamine 
hydrochloride (40 mq) and the mixture was stirred at eo•c for 

10 7 hours. The mixture was cooled to ambient temperature and 
diluted with ethyl acetate (15 ml}. The solution was washed 
with water (15 ml x 5) and brine, and dried over maqnesium 
sulfate. The so_lvent was removed in vacuo and the residue 

was purified on silica gel column chromatography (Sio2 20 g, 

15 chloroform-methanol 1-5%) to give 4-[2-[3-(tert­

bu~oxycarbcnylamino)prop-1-yloxy]benzoylamino]-3-methoxy-N­

[2-[4-(N,N-dimethylureido)but-l-yloxyJ-4-methylphenyl]-N­
methylbenza.~ide (115 mq). 

20 

25 

NMR (CDC13, 6) : 1. 40 (9H, s), 1. 60-l. 87 C 4H, m), 

2.06-2 .. lB C2H, m), 2.28 (3H, s), 2.90 (6H, sl, 3.30 
(2H, q, J=5Hz), 3.34 (3H, s), 3. 79 (3H, s}, 3.BS-

4 .02 (2H, m), 4.23 (2H, t, J=5Hz), 6.57-6.64 (2H, 
m), 6.90-7.lO (SH, m), 7.44 (lH, dd, J=2, 8Hz), 

8.20 (lH, d, J=8Hz), 8.41 (lH, d, J=SHz) 

Example 87 

To a solution of 4-[2-[(3-tert-butoxycarbonylaminoprop­
l-yl)oxy]benzoyl)amino-3-carboxymethoxy-N-methyl-N-[2-[5-(4-
methylpiperazin-1-yl)carbonylpent-l-yloxy]-4-methylphenyl]-

30 benzam.ide c12e·mq) in methanol (5 ml) 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 

35 

preparative thin layer silica qel chromatography 
(chloroform:methanol:28% aqueous ammonia solution, 50:5:1) to 

-· i 

-1 

.. ,. 

. " 
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give 4-[2-[{3-tert-butoxycarbonylaminoprop-l-yl)oxy]benzoyl]­
amino-3-methoxycarbonylmethoxy-N-methyl-N-[2-[5-(4-
methylpiperazin-1-yl)carbonylpent-l-yloxyJ-4-methylphenyl}-
benzamide (85 mg) • 

NMR (CDCl31 6) 1.39 (9H, s), 1.45-1.37 (SH, m), 
2.00-2.10 (2H, m) I 2.26 (3H, s), 2.29 (3H, s), 
2.30-2.42 (6H, m) I 3.18-3.27 (2H, m) , 3.30 (3H, s), 
3.45-3.51 (2H, m), 3.63 (2H, br), 3.79 (3H, s), 
3.87-3.96 (2H, m) I 4.22-4.29 (2H, m), 4.54 (2H, 5) I 

6.53-6.13 (2H, m), 6. 77-6.85 (lH, m), 6.89 (lH, 
br), 6.92-7.02 (2H, m), 7.02-7.10 (lH, m), 7.43-
7.47 ClH, m), 8.14-8.19 (lH, m), 8.40-8.45 (lH, ml 

Example BB 

The f ollowinq compound was obtained according to a 
similar manner to that of Example 8. 

4-(2-[(3-tert-Butoxycarbonyla!l'.inoprop-l-yl)oxy]benzoyl]­
amino-3-dimethylaminocarbonylmethoxy-N-methyl-N-[2-[5-(4-

20 methylpiperazin-1-yl)carbonylpent-1-yloxyJ-4-methylphenylJ-

25 

30 

benzamide 

Example 89 

l. 39 (9H, s), 1. 48-1. 58 (2H, m), 
1.63-1.88 (6H, m), 1.97-2.09 (2H, m), 2.28 (3H, s), 
2.30 (3H, s), 2.31-2.42 (6H, m), 2.99 (3H, s), 3.02 
(3H, 

br) I 
(2H, 

(2H, 

8.14 

s), 3.17-3.27 (2H, m), 3.32 (3H, s), 3.50 (2H, 
3.63 (2H, br), 3.83-3.97 (2H, m), 4.22-4.29 
m), 4.67 (2H, s), 6.53-6.63 (2H, m), 6.80-6.90 
m), 6.96-7.Q9 (3H, m), 7.93 (lH, t, J=6Hz), 
{lH, d, J=6Hz), 8.38 (lH, d, J=7Hz) 

To a solution of 4-[2-[(3-tert-butoxycarbonylaminoprop­
l-yl)oxy]benzoyl]amino-3-ethoxycarbonylmethoxy-N-methyl-N-[2-
[5-{4-methylpiperazin-l-yl)carbonylpent-l-yloxy]-4-

35 methylphenyl)benzamide (102 mq) 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
butoxycarbonylaminoprop-l-yl)oxy)benzoylJamino-3-
aminocarbonylmethoxy-N-methyl-N-[2-[5-(4-methylpiperazin-1-
yl)carbonylpent-1-yloxyJ-4-methylphenyl]benzamide (92 mg). 

NMR (CDC13 , 5) : 1.31 (9H, s), 1.48-1.60 (2H, m), 

1.60-1.75 (4H, m), 1.75-1.88 (2H, n), l.97-2.08 

(2H, m), 2.27 (3H, s), 2.28 (3H, s), 2.30-2.41 (6H, 
m), 3.17-3.27 (2H, m), 3.30 {3H, s), 3.47 (3H, s), 

3.52-3.62 (2H, m), 3.90-3.97 (2H, m), 4.16-4.29 
(4H, m), 5.85 (lH, br), 6.57 (lH, d, J=7Hz), 6.67 

(lH, s), 6.75-6.90 {2H, m}, 7.00 (lH, d, J=7Hz), 
7.07-7.17 (2H, ml, 8.oo (lH, s), a.18-s.21· (lH, m), 
8.25 (lH, d, J=7Hz) 

Example 90 · 

The following compound was obtained according to a 
similar marM~er to that of Example 89. 

4-[2-[(3-tert-Butoxycarbonylaminoprop-l-yl)oxy)benzoyl]­
am.ino-3-methylaminocarbonylmethoxy-N-methyl-N-[2-(5-(4-
methylpiperazin-l-yl)carbonylpent-l-yloxy]-4-methylphenyll­
benzair.ide 

NMR (CDC13, 6) : 3 .37 (9H, s), 1. 45-1. 77 (6H, m), 

1.77-1.88 (2H, m),_ l.96-2.08 (2H, m), 2.28 (3H, s), 

2.29 (3S, s), 2.29-2.40 (6H, m), 2.82-2.83 (3H, s), 
3.18-3.27 (2H, m), 3.30 (3P., 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 (lH, d, J=6Hz), 6.65 ClH, s), 6.76-6.83 

Example 91 

(2H, m), 7.00 (lH, d, J=7Hz), 7.06-7.15 (2H, m}, 
7.45 (lH, t, J=7Hz), 8.16-8.22.(2H, m) 

The following compound was obtained accordinq to 
similar manners to those of Examples 8 and 16. 
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4-f2-Aminobenzoyl)amino-N-methyl-N-[4-methyl-2-[5-C4-
methylpiperazin-1-yl)carbonylpent-l-yloxy]phenyl}benzamide 
dihydrochloride 

NMR (DMSO-d6, 5) : 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 ClH, m), 6.63 {lH, 

d, J=9Hz); 6.79 (lH, s), 6.91 (lH, _dd, J=9, 9Hz), 

6.98-7.11 (2H, m), 7.22 (2H, d, J=9Hz·), 7.36 (lH, 

dd, J=9, 9Hz), 7.54 (2B, d, J=9Hz), 7.69 (lH, d, 

J=9Hz) 

Example 92 

The f cllowinq compounds were obtained according to 
15 similar man.~ers to those of Examples 6 and 16. 

l) 4-[2-[(3-Aminoprop-l-yl)amino]benzoyl)amino-3-methoxy-N­

methyl-N-(4-methyl-2-[5-(4-methy~piperazin-l-yl)­

carbonylpent-1-yloxy]phenyl]benzamide trihydrochloride 

20 NMR (DMSO-d6, 6) : 1.36-1.65 (4H, m), l.66-1.92 {4H, 

25 

m), 2.23 (3H, s), 2.38 (2H, t, J=7Hz), 2.68-2.77 

(3H, m), 2. 77"".'3 .12 (4H, m), 3 •. 18 {3H, s), 3 .22 (2H, 

t, J=7Hz), 3.28-3.56 (3E, m), 3.63 (3H, s), 3.75-
. . 

4.32 (4H, m), 4.42 (lH, ~), 6.58-6.69 (2H, m), 6.78 

(lH, d, J=BHz}, 6.83 (lH, s), 6.86-6.96 (2H, r.t), 

7.03 (lli, d, J=8Hz), 7.34 (lH, dd, J=B, BHz), 7.61 

(lH, d, J=8Hz), 7.67 (lH, d, J=8Hz), 7.91-8.17 (3H, 

m), 9.23 (lH, st 

30 2) 4-(2-{3-Aminoprop-l-yl)oxybenzoyl]amino-3-methoxy-N-

35 

methyl-N-[2-[5-(4-methylpiperazin-l~yl)carbo~ylpent-l­

yloxy]phenylJbenzamide dihydrochloride 

NMR (DMSO-d6, 6} : 1.34-1.66 (4H, m), l.66-1.83 (2H, 

m), 2.04-2.24 {2H, m}, 2.32-2.46 C2H, m), 2.74 (3B, 

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 (7H, m), 4.28-4.52 (3H, m), 6.80-7.08 

(45, m), 7.08-7.36 (4H, m), 7.58 (lH, ·dd, J=9, 

9Hz), 8.02 (lH, d, J=9Hz), S.13 (2H, br s), 8.28 
( lH, d, J=9Hz) 

3) 4-12-(3-Aminoprop-l-yl)oxybenzoyl]amino-3-methoxy-N­

methyl-N-[2-[5-(4-dimethylaminopiperidin-l-yl)­

carbonylpent-l-yloxyJ-4-methylphenyl]benzamide 

dihydrochloride 

NMR (DMSO-d6, 5) : 1.28-1.82 (BH, m), 1.90-2.51 (llH, 
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 (lH, m), 

6.64 (lH, d, J=8Hz), 6.75-7.20 (SH, m), 7.27 (lH, 

d, J=8Hz), 7.58 (lH, m), 1.94-8.32 (SH, m) 

4) 4-[2-(3-Aminoprop-l-yl)oxybenzoyl}amino-2-chloro-N­

methyl-N-[2-[5-(4-methylpiperazin-l-ylcarbonyl)pent-l­

yloxy)phenyl]benzamide dihydrochloride 

NMR CDMSO-d6, 5) : 1.39-1.68 (4H, m), 1.69-1.90 {2H, 

~), 1.92-2.12 {2H, m), 2.31-2.50 (2H, m), 2.13 (3H, 

br s); 2.19-3.10 (4H, m), 3.17-3.61 (7H, m), 3.92-

4.26 (SH, m), 4.42 (lH, m), 6.77 (lH, m), 6.92-7.23 
(6H, m), 7.34-1.58 (3H, m), 1.81 (lH, s), 1.90-8.14 

(3H, m} 

5) 4-[2-(3-Aminoprop-1-yl)oxy-S-methylbenzoyl]amino-3-

methoxy-N-metbyl-N-[2-[S-(4-methylpiperazin-1-

yl}carbonylpent-l-yl]oxy-4-methylphenyl)benza.~ide 

dihydrochloride 
NMR (CDCl31 0) 1.50-1.93 (SH, 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 (3H, s), 3.80 (3H, s), 

3.85-4.04 {2H, m), 4.18-4.28 C2H, m), 6.51-6.66 

(2H, m), 6.80-6.95 (4H, m), 7.20-7.25 (lH, m), 7.72 

(lH, br), 8.51 "(lH, br) 
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6) 4-(2-(3-Aminoprop-1-yl)oxy-4-chlorobenzoyl]amino-3-
methoxy-N-methyl-N-[2-[5-(4-methylpiperazin-1-
yl)carbonylpent-1-yl]oxy-4-methylphenyl]benzamide 
dihydrochloride 
NMR (CDC13, 6) : 1.45-1.86 (SH, 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 (lH, d, J=BHz), 8.58 (lH, br) 

7) 4-[2-(3-.Aminoprop-l-yl)oxy-4-methoxybenzoyl]amino-3-
methoxy-N-methyl-N-[2-[5-(4-methylpiperazin-1-yl)­
ca?:bonylpent-l-yl)oxy-4-methylphenyl.]benzamide 
dihydrochloride 
NM.~ (CDCl3, 6) : 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 (2H, hr), 6.49-6.66 (4H, m), 6.78-7.00 
(3H, m), 7.93-8.02 (lH, m), 8.30 (lH, br), 8.52 

20 (2H, br) 

25 

30 

BJ 4-[2-[(3-Aminoprop-l-yl)oxy]benzoyl)amino-3-methoxy-N-
methyl-N-methyl-N-[2-[5-(4-dimethylaminopiperidin-l­
yl)carbonylpent-1-yloxy)phenylJbenzam.ide dihydrochloride 
NMR CDMSO-d6 , 6) : 1.42 (2H, 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 (3H, s), 2.67 (3H, s), 2.94 (4H, 
br), 3.20 (3H, s1, 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 
(lH, m), 6.82-7.00 (4H, m), 7.10-7.29 (4H, m), 
7.53-7.60 (lH, m), 8.00 (lH, d, ·J=7HZ), 8.22-8.30 
(lH, m) 

9) 4-[2-[(3-Aminoprop-l-yl)oxy]benzoyl]amino-3-methyl-N-
35 methyl-N-[2-[5-(4-methylpiperazin-1-yl)carbonylpent-l-
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yloxy]-4-methylphenyl]benzamide dihydrochloride 
. NMR (DMSO-d6, 6) : 1.40-1.53 (2H, m), 1.53-1.65 (2H, 

m), 1.66-1.82 (2H, 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}, 2.78-3.0B (6H, m), 3~18 (3H, s), 4.21 (2H, br), 

4.40-4.50 (lH, m), 6.65 (lH, d, J=6Hz), 6.82 (lH, 

s), 6.98-7.13 {3H, m), 1.17-7.30 (2H, m),7.45-7.57 

(2H, m), 7.22 (lH, d, J•6Hz), 9.67 (lH, s) 

10) 4-(2-((3-Aminoprop-l-yl)oxy]benzoylJamino-3-ethoxy-N­

methyl-N-{2-[5-(4-methylpiperazin-l-yl)carbonylpent-1-

yloxyJ-4-methylphenyl]benzamide dihydrochloride 

NMR (DMSO-d6, 5) : 1.23 (3H, t, J=6Hz), 1.38-1.50 (2H, 
m), l.S0-1.65 (2H, m), 1.65-l.82 (2H, m), 2.os-2.11 

(2H, m), 2.21 (3H, s), 2.32-2.43 (2H, m), 2.70-2.73 

(3H, 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 

ClH, d, J=7Hz), 6.83 (lH, s), 6.89-6 .• 92 (2H, m), 

7.02 (1H, d, J=7Hz), 7.13 (1H, t, J=6Hz), 7.29 (lH, 

d, J=7Hz), 7.58 (lH, t, J=7Hz), 7.99 (lH, d, 

J=7Hz), 8.18-8.27 (lH, m) 

Example 93 

The followinq compounds were obtained accordinq to 

similar manners to those of Examples 1 and 16. 

1) 4-[2-(Dimethylamino)benzoyl]amino-3-methoxy-N-methyl-N­

[4-methyl-2-[5-(4-methylpiperazin-l-yl)carbonylpent-l­
yloxy)phenyl}benzamide dihydrochloride 

NMR (DMSO-d6, 5) : 1.36-1.65 (4H, m), 1.67-1.82 (2H, 
m), 2.22 (3H, s), 2.38 (2H, .t,.J=7Hz), 2.64-3.14 

(l2H, m), 3.18 (3H, s), 3.28-3.42 (2H, m), 3.50 

(lH, m), 3.73 (3H, s), 3.79-4.14 (3H, m), 4.42 (lH, 

m), 6.64 (lH, d, J=8Hz), 6.82 (lH, s), 6.83-6.97 
(2H, m), 7.02 (lH, d, J=BHz), 7.35 (lH, m), 7.52-
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7.67 (2H, m), 8.07 (lH, d, J=BHz), 8.14 ClH, m) 

2) 4-(2-(Dimethylaminosulfonyl)benzoyl]amino-3-methoxy-N­
methyl-N-[4-methyl-2-[5-(4-methylpiperazin-1-

5 yl)carbonylpent-1-yloxy]phenylJbenzamide hydrochloride 

10 

NMR (DMSO-d6, 5) : 1.38-1.64 (4H, m), 1.67-1.82 "(2H, 
m), 2.23 {3H, s), 2.38 (2H, t, J=7Hz), 2.69 (6H, 

s), 2.74 (3H, .s>, 2.80-3.12 C4H, m), 3.18 (3H, s), 

3.23-3.52 (2H, m), 3.59 (3H, s), 3.81-4.16 C3H, m), 
4. 44 (lH, m), 6. 66 (lH, d, J=9Hz), 6. 77-6. 96 (3H, 

m), 7.02 ClH, d, J=9Hz), 7.51 (lH, m), 7.60-7.92 
(4H, m) 

3) 3-Methoxy-4-[2-(morpholinosulfonyl)benzoyl]amino-N-
15 methyl-N-[4-methyl-2-[5-(4-methylpiperazin-l-

20 

yl)carbonylpent-l-yloxy)phenyl]benzamide hydrochloride 
NMR (DMSO-d6, 6) : 1.37-1.65 (4H, m), l.66-1.83 (2H, 

m), 2.23 {3H, s), 2.32-2.44 C2H, m), 2~73 (3H, s), 

2.81-3.10 (6H, m), 3.18 (3H, s), 3.25-3. 71 (llH, 

m), 3.80-4.20 (3H, m), 4.42 (lH, m), 6.66 (lH, d, 
J=BHz), 6.76-6.96 (3H, ~), 7.02 (lH, d, J=BHz), 
7.53 (lH, d, J=8Hz), 7.62-7.93 (4H, m), 8.31 (lH, 
s) 

25 4) 4-[2-(Isoprop-l-yl)oxybenzoyl]amino-3-methoxy-N-methyl-

30 

35 

N-[4-methyl-2-[5-(4-methylpiperazin-l-yl)carbonylpent-l­
yloxy]phenyl]benzamide hydrochloride 
NMR (DMSO-ds, 6) : !.39 (6H, d, J=7Hz), l.38-1.66 (4H, 

m), 1.67-1.83 (2H, m), 2.22 (3H, s), 2.39 (2H, t, 
J=/Hz), 2.76 (3H, s), 2.82-3.11 (4H, m), 3.18 (3H, 

s), 3.74 (3H, S), 3.79-4.18 .(SH, m), 4.36-4.52 (lH, 

m), 4.98 ClH, m), 6.65 (lH, d, J=BHz), 6.73-7.17 

(SH, m), 7.30 (lH, d, J=8Hz), 7.54 (lH, dd, J=S, 
8Hz), 8.04 (lH, d, J=8Hz), 8.31 (lH, d, J=BHz) 
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Example 94 

The f ollowinq compound was obtained accordinq to similar 
manners to those of Examples 16 and 30. 

. . 
4-[2-[2-((3-Aminoprop-1-yl)oxy]phenyl]vinyl]-3-methoxy-

N-methyl-N-[4-methyl-2-[5-(4-methylpiperazin-1-
yl)carbonylpent-1-yloxy]phenyl)benza!:l.ide dihydrochloride 

NMR. (DMSO-d6, O) : 1.33-1.64 (4H, m); 1.64-1.83 (2H, 
m), 1.95-2.17 {2H, m), 2.22 (3H, s), 2.39 (2H, t, 
J=73z), 2.72 {JS, s), 2.78-3.10 (6H, m), 3.15 and 

3.16 (total 3H, s), 3.28-3.6G (2H, m), 3.64 (3H, 

s), 3.80-4.20 {SH, m), 4.42 (lH, m), 6.44-7.60 
(l2H, m), B.00-8.26 (2E, ~) 

Example 95 

The following compounds were obtained according to 

similar manners to those of Examples l and 43. 

1) 4-(2-Hydroxybenzoyl)amino-3-methoxy-N-[2-[4-(4-
dimethylaminopiperidin-l-yl)carbonyl-4-
methyl]phenylmethoxy]phenyl-N-methylbenzamide 
~..ASS (m/z) : 631 (M+l) 

2) 

3) 

4-(2-Hydroxy)benzoylamino-3-methoxy-N-methyl-N-[2-[3-(4-
methylpiperazin-l-yl}carbonylmethoxyprop-l-ylJoxy]­
phenylbenzamide 

NM.~ (CDCl31 o) 2.05-2.16 (2H, m), 2.28 (3H, s), 
2.33-2.40 (4H, m), 3.35 (3H, s), 3.40-3.45 (2H, m), 
3.51-3.63 {2H, m), 3.69 (2H, t, J=7.5Hz), 3.78 (3H, 

s), 3.94-4.11 (2H, m), 4.12 (2H, s), 6.'79-7.04 (7H, 
m), 7.18 (lH, t, J=7Hz), 7.42 ·(·lP., t, J=7Hz), 7.50 
(lP., d, J=7Hz}, B.20 (lH, d, J=7Hz), 8.81 (lH, S) 

4-(2-Bydroxy)benzoyl-3-methoxy-N-[2-((E)-5-(4-
dimethylaminopiperidin-l-yl)carbonyl-4-penten-1-ylJoxy-

-~ 
-~ 

J 
.1 ., 
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4-methyl]phenyl-N-methylbenzamide 

NMR (C0Cl3, 5) 1.33-1.53 (2H, m), 1.84-2.05 (4H, m), 

Example 96 

2.27 (3H, s), 2.33 (3H, s), 2.40 (3H, s), 2.30-4.13 

(llH, m), 3.32 (3H, S), 4.67 (lH, m), 6.30 (lH, d, 

J=lSHzJ, 6.55-6.66 (2H, m), 6.78-7.56 (8H, m}, 8.18 

(lH, m) 

The f ollowin; compound was obtained according to similar 
10 manners to those of Examples 4, 16 and 45. 

15 

20 

4-[2-[(3-~-~1noprop-l-yl)oxy]benzoyl]amino-3-(3-

carboxyprop-l-y!)oxy-N-methyl-N-[2-[5-(4-methylpiperazin-1-

yl)carbonylpent-l-yloxyJ-4-methylphenyl]benzam.ide 
dihydrochlcride 

NMR (DMSO-d0, 6) : 
m) , l. 67-l • 93 

s), 2.29-2.~3 

m), 3.82-4.14 

1.38-1.52 (2H, m), 1.52-1.65 {2H, 
(4H, m), 2.05-2.16 (2H, m), 2.01 (3H, 

(SH, m), 2.73 (3H, s), 3.22-3.56 (4H, 

(SH, m), 4.30-4.47 (3H, m), 8.63 (lH, 

d, J•7Hz), 8.81 (lH, s), 8.88-8.92 C2H, m), 7.03 

Cln, c, J•7Hz), 7.13 (lH, t, J=7Hz), 7.27 (lH, d, 

J=7H:J, 7.56 ClH, t, J=6Hz), 7.96 (lH, d, J=6Hz), 
B.22 (lH, d, J=7Hz) 

25 Example 91 

30 

35 

The f cllowinq compound was obtained according to similar 

manners to those of Preparation 4 and Example 16. 

4-(2-~.minobenzyloxy}-3-methoxy-N-methyl-N-[4-methyl-2-

[5-(4-methylpiperazin-l-yl)carbonylpent-1-yloxy]phenylJ­
benzamide dihydrochloride 

NMR (DMSO-d6, 5) : !.35-1.64 {4H, m), 1.64-1.81 (2H, 

m), 2.23 (3H, s), 2.39 (2H, t, J=7Hz), 2.75 (3H, 

s), 2.80-3.09 (2H, m), 3.16 (3H, s), 3.21-3.SO (2H, 
m), 3.57 (3H, s), 3.73-4.l-S (SH, m), 4.43 (lH, m), 
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5.08 (2H, s), 6.64 (lH, d, J=8Hz), 6.76-7.42 (9H, 

m) 

Example 98 

The following compound was obtained according to similar 
manners to those of Examples 14 and 16. 

4-[2-{3-Ace~ylaminoprop-l-yl)oxybenzoyl]amino-3-methoxy­

N-methyl-N-[4-methyl-2-[5-(4-methylpiperazin-l­

yl)carbonylpent-1-yloxy]phenyl]benzamide hydrochloride 

NMR (DMSO-d6, 5) : 1.36-1.50 (2H, m), 1.50-1.64 C2H, 
m}, l.67-1.84 (2H, m), 1.92-2.06 (2H, m), 2.22 (3!!, 
s), 2.32-2.44 (2H, m), 2.50 (3H, s), 2.74 and 2.75 

(~otal 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 (lH, d, J=8Hz), 6.81 (lH, 
s), 6.83-6.97 (2H, m), 7.03 (lH, d, J=8Hz), 7.12 

(lH, dd, J=8, 8Hz), 7.25 (lH, d, J=8Hz), 7.51-7.61 
(lH, m), 7.92-8.08 (2H, m), 8.28 (lH, d, J=SHz) 

Example 99 

The following compound was obtained according to similar 
manners to those of Examples 15 and 26. 

4-[2-(3-Dimethylaminoprop-l-yl)oxybenzoyl)amino-3-
methoxy-N-methyl-N-[2-[5-(4-dimethylaminopiperidin-1-
yl)carbonylpent-l-yl]oxy-4-methylpbenyl]benzamide 

dihydrochloride 

NMR (CDCl3, 6) : 1.46-1.87 (6H, m), 2.26 (3H, s), 2.37 
(2H, t, J=SHz}, 2.50 (2H, br), 2.76 (6H, s), 2.71 
(6H, s), 3.02-3.30 C3H, m), 3.29 (3H, s), 3.79 (3H, 
s), 3.80-4.04 (2H, m), 4.33 (2H, br), 6.54-6.62 

(2H, m), 6.72-7.13 (SH, m), 8.05 (lH, d, J=BHz), 

8.37 (lH, d, J•8Hz}, 9.85 (lH, br) 
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Example 100 

The following compound was obtained according to similar 
manners to those of Examples 8 and 45 • 

5 4-(2-(3-.Aainoprop-1-yl)oxybenzoylJamino-3-methoxy-N-
methyl-N-[2-(5-dimethylaminocarbonyl)pent-1-yloxy-4-
methylphenyl]benzam.ide 
~ (CDC13, 6) 1.51-2.19 (lOH, m), 2.27 (3H, s), 

2.35 (2H, t, J=6Hz), 2.92 (3H, s), 3.00 (3H, s), 
10 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 (SH, 
m), 7.46 (lH, br), 8.21 (lH, d, J=8Hz), 8.40 (lH, 
d, J=BHz) 

15 Examnle 101 

The following compound was obtained according to similar 
manners to those of Examples 16 and 41. 

4-(2-~.minobenzoyl)amino-3-methoxy-N-methyl-N-[4-methyl-

20 2-[5-(4-methylpiperazin-l-yl)carbonylpent-1-yloxy]phenyl]-

25 

30 

benzamide dihydrochloride 
NMR {DMSO-d6, 5) : 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 C3H, m), 3.19 (~H, 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 (lH, d, J=9Hz), 7.26 (lH, 
dd, J=9, 9Hz}, 7.58-7.72 (2H, m), 9.19 (lH, br S) 

Example 102 

To a solution of 4-[2-[(3-aminoprop-l-yl)oxy]benzoyl]­
amino-3-methoxy-N-methyl-N-(4-methyl-2-[5-(4-methylpiperazin-
1-yl)carbonylpent-1-yloxy}phenyl]benzamide (7.35 g) in 
ethanol (230 ml) was added O.SM sulfuric acid in ethanol 
(22.3 ml) at so•c. The mixture was stirred for 24 hours at 

35 a~hient temperature. The precipitate was filtered through a 
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glass funnel followed by rinsinq with ethanol. The resulting 
white, crystalline solid was dried over air for 7 days to 
give 4-[2-[(3-aminoprop-1-yl)oxy]benzoyl]amino-3-methoxy-N­
methyl-N-[4-methyl-2-[S-(4-methylpiperazin-l-yl)carbonylpent-
1-yloxy]phenyl]benzamide sulfate (5.2 q). 

NMR (DMSO-d6, 5) : l.35-1.63 (4H, m), l.65-1.81 (2H, 
m), 2.04-2.40 (14H, m), 2.96 (2H, t, J=7Hz), 3.03-
4.06 (12H, m), ·4.35 (2H, t, J=7Hz), 6.64 (lH, d, 

~=8Hz), 6.83(1F., s), 6.89 (lH, d, J=8Hz), 6.98 (lH, 

s), 7.02 (lH, d, J=BHz), 7.13 (lH, dd, J=B, 8Hz), 

7.26 (lH, d, J=8Hz), 7.59 (lH, dd, J=8, BHz), 8.01 
(lH, d, J=SHz), 8.23 (lH, d, J=BHz) 

Example 103 

To a solution of 4-[2-((3-aminoprop-l-yl)oxy]benzoyl)­
am.ino-3-methoxy-N-methyl-N-[4-methyl-2-[5-(4-methylpiperazin-
1-yl)carbonylpent-l-yloxy)phenyl]benzamide (10.7 q) in 
ethanol (155 ml) was added a solution of L-(+)tartaric acid . 
(2.43 9} in ethanol (60 ml) at so·c. The solution was 
stirred at ambient temperature for 1 hour. The solvent was 
removed at reduced pressure and resultidq solid was dissolved 
in distilled water (1 e) and the solution was filtered 
throuqh micro filter and the filtrate was lyophilized_ to give 
4-[2-[(3-aminoprop-1-yl)oxy]benzoyl)amino-3-methoxy-N-methyl-

25 N-[4-methyl-2-[5-(4-methylpiperazin-1-yl)carbonylpent-l-

30 

35 

yloxy]phenyl]benzamide tartrate (5.2 q). 
NMR {DMSO-d6, ~) : 1.34-1.62 (4H, m), l.66-1.81 (2H, 

m}, 2.03-2.38 (~4H, m), 2.96 (2H, t, J=1Hz), 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 (lH, d, J=SHz), 
6.83 (lH, s), 6.89 (lH, d, J=8Hz), 6.97 ClH, s), 
7.02 (!H, d, J=8Hz), 7.13 (lH, dd, J=B, 8Hz), 7.26 
(lH, d, J=8Hz), 7.58 (lH, dd, J•8, 8Hz), 8.02 (lH, 
d, J=SHz}, 8.25 (lH, d, J=8Hz) 
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Exall[ple.10~ 

The following compounds were obtained according to 

similar manners to those of Examples 16 and 45 • 

1) 4-[2-[(3-Am.inoprop-1-yl)oxy]benzoyl]amino-3-methoxy-N­

methyl-N-(2-methylphenyl)benzamide hydrochloride 
NMR CDMSO-d6, c))- : 2.06-2.32 CSH, m), 2.87-3.05 C2H, 

m), 3.26 (3H, s), 3.72 (3H, s), 4.35 (2H, t, 
J=7Hz}, 6.84-6.98 (2H, m), 7.06-7.36 {6H, m), 7.58 

(lH, dd, J=B, 8Hz), 7.89-8.16 (4H, m), 8.26 {lH, d, 

J=BHz) 

2) 4-[3-[(3-Aminoprop-1-yl)oxy}benzoylJamino-3-methoxy-N-
. . 

methyl-N-[4-methyl-2-[5-(4-dimethylaminopiperidin-1-

15 yl)carbonylpent-1-yloxy]phenyl]benzamide dihydrochloride 

NMR {DMSO-d6, 5) : 1.38-1.78 (12H, m}, 1.98-2.07 (4H, 

m), 2.24 (3H, s), 2.36 (2H, t, J•8Hz), 2.43-2.54 

(l?., m), 2.67 (3H, s), 2.69 (3H, s}, 2.92-3.01 (2H, 

m), 3.19 (3H, s), 3.64 (3H, s), 3.88-4.03 (lH, m), 

20 4.13 (2H, t, J=BHz), 4.48-4.57 (lH, m), 6.65 (lH, 

d, J=8Hz}, 6.B2 ClH, s), 6.88-6.93 (2H, m), 7.03 

(lH, d, J=8Hz), 7.17 (lH, d, J=BHz), 7.38-7.52 (3H, 

m), 7.62 (lH, d, J=BHz), 7.92-8.0l (2H, br), 9.33 
(lH, S) 

25 ESI-MASS (m/z) : 688 (M+H) 

.... 30 

35 

3} 4-[N-Methyl-2-[(3-aminoprop-l-yl)oxy]benzoyl]amino-3-

methoxy-N-methyl-N-[4-~ethyl-2-(5-(4-methylpiperazin-1-

yl)carbonylpent-1-yloxy]phenyl]benzamide dihydrochloride 

NMR {DMSO-d51 6) : 1.32-l.65 (SH, m), 2.27 (3H, s), 
2.33-2.40 (2H, m), 2.77 (3H, s),.2.86-3.02 (SH, m), 

3.12 (3H, s), 3.33-3.70 (13H, m), (.00-4.10 (lH, 

m), 4.40-4.50 ClH, m), 6.58-6.78 (6H, m), 6.84-7.00 

(3H, m}, 7.20 (lH, t, J=8Hz), 7.89-7.97 (2H, br s) 
ESI-MASS (m/z) : 674 
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4} 4-[2-[3-Aminoprop-l-yl)oxyJbenzoyl]amino-3-methoxy-N-

methyl-N-[4-(5-(4-methylpiperazin-l-yl)carbonylpent-1-
yloxy]phenyl]benzamide dihydrochloride 

NMR (DMSO-d6, iS) : l.37-l. 73 (SH, m), 2.12-2.20 (2H, 

m), 2.37 (2H, t, J=BHz),· 2.72-2.79 (4H, m), 2.89-

3.01 (4H, m), 3.29-3.40 (4H, m), 3.80 (3H, s), 3.89 

(2H, t, J=8Hz), 3.98-4.04 (lH, m), 4.34-4.41 (3H, 

m), 6.80-6.86 (3H, m), 7.04-7.19 (4H, m), 7.29 (lH, 

t, J=8Hz),7.59 (lH, t, J=8Hz), 7.95-8.06 (4H, m), 

8.27 (lH, d, J=BHz) 

ESI-MASS (m/z) : 646 (M+H) 

5) 4-[2-(3-Aminoprop-l-yl)oxybenzoyl]amino-3-methoxy-N­

methyl-N-[2-[5-(4-methylhomopiperazin-1-yl)carbonylpent-

1-yl]oxy-4-methylphenyl]benzamide dihydrochloride 

NMR (CDC13, iS) 1.47-1.89 (BR, m), 2.27 (3H, s), 

2.30-2.46 (4H, m), 2.77-2.96 (2H, m), 3.15-3.63 

(llH, m), 3.30 (3H, s), 3.76-4.04 (SH, m), 4.15-

4.40 (2H, m), 6.60 (2H, br), 6.78-7.11 (5H, m), 

7.43 (lH, br), 7.98-8.05 (lH, m), 8.29-8.37 (lH, 

m), 8.52 (2H, br) 

6) 4-[2- (3-Aminoprop-1-·yl) oxybenzoyl} am.ino-3-methoxy-N­

metbyl-N-[2-[5- {2-dimethylaminoethyl) aminocarbonylJ-

25 pent-l-yl)oxy-4-methylphenyl]benzamide dihydrochloride 

30 

35 

NMR (CDCl3, 6) : 1.38-1.87 (6H, m), 2.06-2.45 (4H, m), 

2.22 (3H, s), 2.25-2.44 (2H, m), 2.76 (3H, s), 2.80 

(3H, s), 3.07-3.22 (2H, m), 3.24 (3H, S)' 3.54 (2H, 

br), 3.77-3.95 (2H, m), 3.80 (3H, s), 4.24 (2H, 

br) I 6.57-6.62 (2H, m>, 6.80-7.08 (4H, m), 7.39-

7.47 (lH, m), 1.97 (lH, d, J=BHz), 8.20-8.38 (2H, . . ... 
m) 

7) 4-[2-(3-Aminoprop-l-yl)oxybenzoylJamino-3-methoxy-N­
metbyl-N-[2-[5-[N-(2-dimethylam.inoethyl)~N-methylamino-
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carbonyl]pent-1-ylJoxy-4-methylphenyl)benzamide 

dihydrochloride 
NMR. (CDCl3, 6) 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), 6.55-6.6S (2H, m), 

6.82-7.06 (SH, m), 7.39-7.47 (lH, m), 8.03 (lH, d, 

J=BHz), 8.33 (lH, br) 

4-[2-{3-Aminoprop-1-yl)oxybenzoyl]amino-3-methoxy-N-
methyl-N-[2-[5-[N-(3-dimethylaminoprop-1-yl)carbamoylJ-

pent-l-ylJoxy-4-methylphenyl]benzamide dihydrochloride 

NMR CCDCl31 C5} 1.37-1.99 (8H, m), 2.23. (3F., 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 (2H, br) I 6.81-7.04 (SH, m), 7.39 (lH, br), 

8.00 (lH, br), 8.29 (lH, br), 8.56 (3H, br) 

4-[2-(3-.Aminoprop-l-yl)oxybenzoylJamino-3-methoxy-N-
methyl-N-[2-[5-[N-(3-dimethylaminoprop-l-yl)-N-
methylcarbamoyl]pent-1-yl]oxy-4-methylphenyl]benzamide 

dihydrochloride 

NMR (CDCl31 6) 1.33-1.99 (8H, m), 2.26 (3H, S)' 

2 .26-2 .47 (4H, m), 2.78 (6H, s), 2.96 (3H, S) I 

3.05-3.39 (6H, m}, 3.26 (3H, s), 3.79-3.99 C2H, m), 

3.78 (3H, s), 4.30 (2H, br), 6.62 C2H, m), 6.83-
7.08 (SH, m)' 1.45 (lH, br) I 8.01 (lH, br), 8.35 
(lH, br) I 8.64 (.2}1, br) 

4-[2-(3-.Aminoprop-l-yl)oxybenzoyl]amino-3-methoxy-N-

methyl-N-[2-[5-(4-hydroxypiperidin-l~yl)carbonylpent-l-

yl)oxy-4-methylphenyl]benzamide hydrochloride 

NMR (CDCl3, 6) . 1.32-2.06 (lOH, 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) I 4.23 (2H, br), 6.52-6.63 (2H, · 
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m), 6.81-7.12 (4H, m), 1.38-7.49 (lH, m), 7.97 (lH, 

br), 8.30 (lH, br) 

11} 4-[2-{3-Aminoprop-1-yl)oxybenzoyl]amino-3-methoxy-N­

methyl-N-[2-[5-(4-aminopiperidin-l-yl)carbonylpent-l­

yl]oxy-4-methylphenyl]benzamide dihydrochloride 
NMR (CDCl3. 6) : 1.40-1.85 (12H, m), 2.24 (3H, s), 

2.28-2.4S (2H), 2.87-3.11 (7H, m), 3.25 (3H, s), 

3.84-4.00 C2H, m), 3.79 (3H, s), 4.25 (2H, br), 

6.54-6.63 l2H, m), 6.95-7.09 (4H, m), 7.43 (lH, 

br), 8.0~ UH, br), 8.41 (lH, br) 

12) 4-[2-(3-~inoprop-l-yl)oxybenzoyl]amino-3-methoxy-N­

methyl-N-(~-(S-(4-methylpiperazin-1-yl)aminocarbonyl­

pent-l-yl]oxy-4-methylphenyl]benzamide trihydrochloride 

NMR (CDC13, 6) : 1.32-l.BO (6H, m), 2.04-2.15 (2H, m), 
2.26 (3H, s), 2.90-3.36 (lOH, m), 3.24 (3H, s), 

3.16 f3H, s), 3.85-4.02 (2H, m), 4.26 (2H, br), 
6.54-6.63 (2H, m), 6.75-7.09 (4H, n), 7.40-7.49 

(lH, ~>, e.oo (lH, d, J•BHz), 8.39 (lH, br), 8.62 

(lH, brJ 

13) 4-[2-(3-Aminoprop-l~yl)oxybenzoyl]amino-3-methoxy-N­

methyl-N-[2-{S-(bis(2-hydroxyeth-l-yl)amino]carbonyl-

25 pent-l-yl)oxy-4-methylphenyl}benzamide hydrochloride 

NMR (CDC13, 6) : 1.50-1.88 (6H, m}, 2.05-2.54 C4H, m), 
2.28 (3H, s), 3.03 (2H, br), 3.30 (3H, s), 3.41-

3.69 (8H, m), 3.7~ (3H, s}, 3.82-4.00 (2H, m), 4.23 

(2H, br), 6.59-6.69 (2H, m.), 6.81-7.22 (4H, m), 

30 7.46 (lH, br), 8.09 (lH, br), 8.38 (lH, br) 

14) 4-[2-(3-Aminoprop-1-yl)oxybenzoyl]amino-3-methoxy-N­
methyl-N-[2-[5-(2,2-dimethylhydrazino)carbonylpent-l­
yl]oxy-4-methylphenylJbenzamide dihydrochloride 

35 NMR (CDC13, 5) : 1.36-1.82 (6H, -m), 2.22 (3H, s), 
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2.26-2.39· (4H, 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 (SH, m}, 
7.42 (lH, br), 7.97 (lH, br), 8.25 (3H, br) 

.. ,. 5 

15) 4-[2-{3-Aminoprop-l-yl)oxybenzoyl]amino-3-methoxy-N­

methyl-N-[2-[5-(carbamoylmethylamino)carbonylpent-1-

yl]oxy-4-methylphenyl]benzamide hydrochloride 

NMR (CDCl3, 6J : 1.20-1.68 (6H, m), 2.08-2.41 (7H, m), 
10 2.97-3.35 (SH, 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-l-

15 yl]oxy-4-methylphenylJbenzamide hydrochloride 

20 

NMR (CDCl31 6) l.36-1.81 (6F., m), 2.06-2.40 (6H, m}, 
2.23 

(2H, 

(2H, 

7.39 

B.47 

{3H, 

br), 

br), 

(lH, 

(3H, 

s), 3.13 (2H, br), 3.22 C3H, s), 3.32 

3.55-3.93 C2H, m), 3.78 (3H, s), 4.22 

6.53-6.63 {2H, m), 6.81-7.04 (SH, m), 
br), 7.77 (lH, br}, 7.99 ClH, br), 8.28-

m) 

17) 4-[2-(3-Aminoprop-1-yl)oxyben2oyl]amino-3-methoxy-N­

methyl-N-[2-[5-(4-pyridylaminocarbonyl}pent-l-yl]oxy-4-

25 methylphenyl]benzamide dihydrochloride 

NMR (CDCl3, 6) 1.25-1.83 (6H, m), 2.10-2.49 (4H, m), 

2.22 C3H, s), 2.90-3.37 (2H, m), 3.23 (3H, s), 

3.68-3.95 (2H, m) 1 3.76 (3H, s), 4.21 (2H, br), 

6.51-6.63 (2H, m), 6.66-7.04 (6H, m), 7.88-8.51 
... 30 (7H, m) 

.. 

35 

18) 4-(2-(3-Aminoprop-l-yl)oxybenzoyl]amino-3-methoxy-N­

methyl-N-[2-[5-[4-(diethylaminopiperidin-l­

yl)carbonylpent-l-ylJoxy-4-methylphenyl]benzamide 

dihydrochloride 
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NMR (CDCl31 CS) : l.38 (6H, t, J=8Hz), 1.45-1.90 (lOH, 

m), 1.93-2.08 (2H, m), 2.28 (3H, s), 2.30-2.48 (2H, 

m), 2.92-3.23 (SH, 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 (SH, m), 7.45 {lH, 

br), 7.93 (lH, br), 8.36 (lH, br) 

19) 4-[2-(3-Aminoprop-l-yl)oxybenzoyl]amino~3-methoxy-N- . 

methyl-N-{2-[6-(4-methylpiperazin-l-yl}hex-1-yl}oxy-4-

10 methylphenyl]benzamide trihydrochloride 

NMR (CDC13, 5) :· 1.36-l.94 (SH, m), 2.21 (3H, s), 

2.25-2.42 (2H, m), 2.90-3.39 (6H, m}, 3.10 (3H, s), 
3.19 (3H, s), 3.58-4.04. (6H, m), 3.82 (3H, s}, 4.18 

{lH, br), 6.46-6.63 (2H, m), 6.74-6.98 (4H, m), 
15 7.38 (lli, br), 7.97 (lH, br), 8.28 (lH, br), 8.45 

(2n, br) 

20 

25 

30 

35 

20) 4-12-(3-.Aminoprop-l-yl)oxybenzoyl)amino-3-methoxy-N-[2-

[4-(2-pyridyl)phenylmethyl]oxy-4-methylphenyl]-N­

methylbenzamide dihydrochloride 
NMR (CDC13, 15) : 2.29 (3H, s), 2.39 (2H, br), 3.17 

(2H, br), 3.37 (3H, s), 3.44 (3H, br), 4.12-4.30 
(2H, m}, 4.73 ClH, br), 5.07 (lH, br), 6.61 (lH, 

br), 6.70-6.79 (2H, m}, 6.94-7.03 (2H, m), 7.12 
(lH, d, J=BHz), 7.38-7.47 (3H, m), 7.89-8.23 (SH, 

m.), 8.73 (3H, br), 8.90 (lH, br) 

21} 4-[2-(3-Am.inoprop-l-y~)oxybenzoyl}amino-3-methoxy-N-[2-

[,-[{4-methylpiperazin-l-yl)carbonylamino)but-l-yl)oxy-

4-:methylphenyl)-N-methylbenzam.ide dihydrochloride 

NMR (CDCl31 6) : 1.62-2.04 (4H, m}, ?.23 (3H, s), 
2.27-2.40 C2H, m), 2.74 (3H, s}, 3.03-3.14 (2H, m}, 
3.22 (3H, s), 3.35-3.51 (4H, ml, 3.78 (3H, s}, 

3.85-3.96 (2H, m), 4.26 {2H, br), 6.57-6.64 (2H, 
m), 6.67-7.09 (SH, m), 7.42 (lH, m)1 7.96 (lH, d, 

•• 

., ·-.... ... 

1 

•.. •.. 
I 
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J=8Hz), 8.30 (lH, d, J=8Hz), 8.60 (3H, br) 

22) 4-[2-(3-~..minoprop-l-yl)oxybenzoylam.ino]-3-methoxy-N-[2-

(4-[ (4-dimethylaminopiperidin-1-yl)carbonylamino]but-l­
yl]oxy-4-methylphenylJ-N-methylbenzamide dihydrochloride 

NMR (CDC13, 5) : 1.58-2.12 (lOH, m), 2.27 (3H, s), 
2.30-2.48 (2H, m), 2.57-2.81 (8H, m), 3.05-3.31 

(7H, m), 3.27 (3H, s), 3.75-3.99 (SH, m), 4.27 (lH, 

br), 6.57-6.63 (2H, m), 6.85-7.09 (SH, m), 7.44 

10 (2H, br), 7.96 (lH, br), 8.34 (lH, br), 8.75 (lH, 

15 

20 

25 

.. 
• 30 

. .. 

35 

br) 

23) 4-[2-(3-Aminoprop-1-yl)oxybenzoyl]amin9-3-methoxy-N~c2-

{4-ureidobut-1-yl)oxy-4-methylphenyl]-N-methylbenzamide 
hydrochloride 

NMR (CDC13, 6) : 1.42-1.Bl (4H, m), 2.00-2.15 (2H, m), 
2.25 (3H, s), 2.88 (2H, t, J=5Hz), 2.92 (2H, br), 

3.30 (3H, s), 3.63-3.80 (2H, m), 3.71 (3H, s), 4.21 

(2H, t, J=SHz), 6. 51 (lH, s}, 6. 71 (lH, d, J=BHz), 

6.85-7.12 (SH, m), 7.44 (lH, dd, J=2, 8Hz), 8.12 

(lH, d, J•9Hz), 8.36 (lH, d, J=8Hz) 

24) 4-[2-(3-.ZUninoprop-l-yl)oxy)benzoyl]amino-3-chloro-N­

methyl-N-[2-[5-(4-dimethylaminopiperidin-l­
yl)carbonylpent-1-yloxy]-4-methylphenyl]benzamide 
dihydrochloride 

NMR (DMSO-d6, a) : 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 CJH, s), 3.33 (lH, br), 
3.80-4.07 (3H, m), 4.33-4.42 (2ij,_ m), 4.47-4.57 

(lH, m), 6.68 (lH, d, J=7Hz), 6.82 (lH, s), 7.08-

7.23 (3H, m), 7.29 (lH, d, J=7Hz), 7.41 (lH, s), 

7.68 (lH, t, J=6Hz), 7.92 {lH, d, J=7Hz), 8.09 (lH, 

d, J=7Hz) 
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25) 3-{3-~.minoprop-l-yl}oxy-4-[2-[3-aminoprop-l-yl)oxy)­

benzoyl)amino-N-methyl-N-[2-[5-(4-methylpiperazin-1-
yl)carbonylpent-l-yloxy]-4-methylphenyl]benzamide 
trihydrochloride 
NMR (DMSO-d6, 6) : 1.37-1.50· (2H, m), l.SO-l.62 (2H, 

m), 1.67-1.80 (2H, m), 1.97-2.19 (4H, re.), 2.22 (3H, 
s), 2.30-2.41 (2H, m), 2.57 (lH, s}, 2.92 (6H, br), 
3.17 (3H, s), 3.68 ClH, br), 3.93 (2H, br), 4.10 
(2H, br), 4.40 (2H, br), 6.66 (lH, d, ~=6Hz), 6.78-
6.87 (2H, m), 6.95-7.0-4 (2H, m), 7.12 {lH, t, 
J=6Hz), 7.29(1H, d, J=7Hz), 7.57 (lH, t, J=6Hz), 
7.93 (lH, d, J=6Hz),8.14 (lH, d, J=7Hz) 

26) 2-Amino-4-[2-[(3-aminoprop-l-yl}oxyJbenzoyl]a.~ino-N­

methyl-N-[2-[5-(4-dimethylaminopiperidin-l­
yl)carbonylpent-l-yloxyJ-4-methylphenyl]benza:tide 

•• ... 
... 

•• 
.I 

a . .. 

trihydrochloride .\ 
NMR (DMSO-d6, 6) : 1.41-1.51 (2H, m), 1.51-1.66 (lH, 

m), l.74-1.84 (lH, m), 1.98-2·.12 (4H, m), 2.30-2.40 
(2H, m}, 2.67 (3H, s), 2.68 (3H, s), 2.89-3.06 (4H, 

m), 3.16 (3H, s), 3.33 C2n, br), 3.96-4.10 (4H, m), 
4.13-4.20 (2H, m), 4.41-4.58 (lH, m), 6.60 (lH, d, 
J=7Hz), 6.78 (2H, s), 6.85 (lH, s}, 6.97-7.07 (2H, 
m), 7.13 (lH, d, J=7Hz), 7.27 (lH, s), 7.43~7.56 

(2R, m) 

27) 2-(2-[(3-Aminoprop-l-yl)oxy]benzoyl]amino-N-methyl-N-[2-
[5-{4-di:methylamnopip~ridin-l-yl)carbonylpent-l-yloxy}-

4-methylphenyl]-5-pyridinecarboxamide trihydrochloride 
NMR (DMSO-d6, 6) : 1.32-1.80 (SH, 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 (3£, s), 3.33 
(lH, br), 3.80-4.07 CJH, m), 4.22-4.29 (2H, m}, 
6.69 (lH, d, J=7Hz}, 6.82 (lH, s), 7.0i-7.14 (2H, 
m), 7.20 (lH, d, J=7Hz), 7.56 (lH, t, J=6Hz), 7.66 

.... ... . 

Ji := 
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(lH, d, J=6Hz), 7.78 (lH, d, J=7Hz), 8.00-8.04 (lH, 
m), 8.23 (lH, s) 

28) 4-[N-[2-[(3-Aminoprop-l-yl)oxy]phenyl]amino]methyl-3-
methoxy-N-methyl-N-[2-[5-(4-methylpiperazin-l­
yl)carbonylpent-1-yloxy]-4-methylphenyl]benzamide 
trihydrochloride 

NMR (DMSO-d6, 5) : l.35-1.49 (2H, m), 1.49-1.62 (2H, 
m), i.62-1.79 (2H, m), 2.01-2.16 (2H, m), 2.23 (3H, 
s), 2.34-2.40 C2H, m), 2.71 and 2.72 (total 3H, s), 
2.76-3.12 (8H, m), 3.17 (3H, s}, 3.27-3.41 {2H, m), 
3.41-3.54 (4H, m), 3.70-3.81 (lH, m), 3.89-3.98 
(lH, m), 4.02-4.08 C3H, m), 4.25 (2H, s), 4.39-4.45 
(lH, m), 6.60-6.80 (6H, m), 6.93 (2H, s}, 6.98 (lH, 

15 d, J=7Hz), 7.lO(lH, d, J=7Hz} 

20 

25 

29) 4-[2-[(3-Aminoprop-1-yl)oxy]phenyl]oxymethyl-3-methoxy­
N-methyl-N-[2-[5-{4-methylpiperazin-l-yl)carbonylpent-1-
yloxyJ-4-methylphenylJbenzamide dihydrochloride 
NMR (DMSO-d6' 6) : 1.39-1.50 (2H, m), 1.50-1.63 (2H, 

m), l.65-1.82 (2H, m), 1.97-2.!0 (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, m), 3.18 (3H, s), 3.29-3.41 (2H, m), 
3.41-3.67 (4M, m), 3.82 (lH, br), 3.89-4.00 (lH, 
m), 4.00-4.12 (3H, m), 4.38-4.48 (lH, m), 4.57 and 
4.93 (total 2H, s), 6.61 (lH, d, J=7Hz), 6.69-6.97 
(6H, m), 6.97-7.07 (2H, m), 7.20-7.25 (lH, m) 

30) 4-(2-[(3-Aminoprop-l-yl)oxy]benzoyl)amino-3-benzy!oxy-N-
• 30 methyl-N-[2-[5-(4-methylpiperazin-l-yl)carbonylpent-1-

. ,. 

35 

yloxyJ-4-methylphenyl]benzamide diny4~ochloride 
NMR (DMSO-d6, ~} : 1.37-1.50 (2H, m), 1.50-1.63 (2H, 

m), 1.63-1.79 C2H, m), 1.79-1.91 (2H, m), 2.22 (3H, 

s), 2.39 C2H, t, J=6Hz), 2.60-2.77 (SH, 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 {SB, m), 4.37-4.49 (lH, m), S.06 (2H, s), 

6.62 (lH, d, J=6Hz), 6.82 (lH, s), 6.90 (lH, d, 

J=7Hz), 6.97 (lH, d, J=7Hz}, 7.03 (lH, s), 7.12 

(lH, t, J=iHz), 7.22 (lH, d, J=7Hz), 7.30-7.46 (SH, 

m.), 7. 54 (lH, t, J=6Hz), ·7. 97 (lH, d, J=7Hz), 8 .23 

(lH, d, J=7Hz) 

31) 4-[2-{(3-Aminoprop-1-yl)oxy]benzoyl)amino-3-hydroxy-N­

methyl-N-[2-[5-(4-methylpiperazin-l-yl)carbonylpent-l-

10 yloxy]~4-methylphenyl]benzamide dihydrochloride 

15 

NMR (DMSO-d6, ~) : 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 

(2H, 

br) I 
(lH, 

7.22 

(2H, 

m), 3.14 (3H, s), 3.30-3.50 (SH, m), 3.89 (2H, 

4.20-4.38 C2H, m), 6.50-6.68 (2H, m), 6.80 
s), 6.87-6.99 (2H, m), 7.12 (lH, t, J=6Hz), 

(lH, d, J=6Hz), 7.49-7.60 (lH, m), 7.97-8.18 

m) 

32) 4-[2-{(3-.Am.inoprop-l-yl)oxy]benzoyl]amino-3-

20 ethoxycarbonylmethoxy-N-methyl-N-[2-[5-(4- · 

methylpiperazin-1-yl)carbonylpent-l~yloxy]-4-

~ethylphenyl]benzamide dihydrochloride 

25 

30 

35 

NMR (D."'1SO-d6 , ()) : ·i.09 and 1.22 (total 3H, t, J=6Hz), 

1.37-1.Sl (2H, m), 1.51-1.66 (2H, m), l.67-1.80 

(2H, 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 {SH, m), 
3.17 (3H, 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 (lP., d, J•6Hz), 6.82 (lH, s), 6.89-6.92 (2H, 

m), 7.01 tlH, d, J=7Hz), 7.15 (lH, t, ·J=6Hz), 7.27 

(lH, d, J=7Hz), 7.58 (lH, t, J=6Hz), 8.00 {lH, d, .. ·. 
J=6Hz), 8.27 (lH, d, J=7Hz} 

33) 4-[2-[(3-Aminoprop-l-yl)oxy)benzoyl)amino-3-

methoxycarbonylmethoxy-N-methyl-N-[2-[5-(4-

··I 

... 
1•: .. 

i 
. -;; 

-=· 
·' 

., 
·' 

t 
... 
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methylpiperazin-l-yl)carbonylpent-1-yloxyJ-4-

methylphenylJbenzamide dihydrochloride 
NMR CDMSO-d6, 5) : 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), 2~11 (3H, s), 2.77-3.05 (SH, 
m), 3.15 (3H, s), 3.18-3.57 (6H, m), 3.70 (3H, s), 

3.73-4.12 (3H, m), 4.12-4.49 (3H, m), 4.80 (2H, s), 
6.63 (lH, d, J=7Hz), 6.70-7.20 (SH, m), 7.27 (lH, 

d, J=7~z), 7.57 (lH, t, J=7Hz), 7.93-8.10 (lH, m), 
10 8.23 (lH, d, J=6Hz) 

15 

20 

25 

.. 
• 30 

,. 

35 

34) 4-(2-[(3-Aminoprop-1-yl)oxy)benzoyl]amino-3-

dimethylaminocarbonylmethoxy-N-:n.ethyl~N-[2-[5-(4-

methylpiperazin-1-yl)carbonylpent-1-yloxyJ-4-
methylphenyl]benzamide dihydrochloride 
NMR (DMSO-d6, 5) : 1.37-1.49 (2H, m), 1.50-1.62 (2H, 

~), 1.63-1.79 (2H, m), 1.98-2.10 (2H, m), 2.21 (3H, 
s), 2.32-2.43 (2H, m), 2.71 (3H, s), 2.86 (3H, s), 

2.98 (3H, s), 2.82-3.05 (SH, m}, 3.15 (3H, s), 3.90 

C2H, bt), 4.02-4.12 (2H, m), 4.28-4.38 (2H, m), 
4.38-4.48 (lH, m), 4.83 (2H, s), 6.62 (lH, d, 

J=7Hz), 6.80 (lP., s}, 6.82-6.92 (2H, m), 7.00 (lH, 
ci, J=7Hz), 7.12 (lH, t, J=7Hz), 7.23 (lF., cl, 

J=1Hz), 7.55 (lH, t, J=7Hz), 8.20 (lH, d, J~7Hz) 

35) 4-[2-[(3-Aminoprop-l-yl)oxy]benzoylJamino-3-
~ethylaminocarbonylmethoxy-N-methyl-N-[2-[5-(4-

methylpiperazin-l-yl)~arbonylpent-l-yloxy]-4-

methylphenyl]benzamide dihydrochloride 

NMR (DMSO-d6, 6) : l.38-1.51 (lH, m), 1.51-1.65 (2H, 

m), 1.68-1.80 C2H, m), 2.00-2.2~. (2H, m), 2.22 (3H, 

s), 2.34-2.40 (JH, m), 2.50 (3H, s), 2.58 C2H, br), 

2.62 (3H, s), 2.63 (3H, S), 2.90 (4H, br), 3.15 

(3H, s), 3.88-3.97 (2H, m), 4.26-4.33 (2H, ·m), 

4.37-4.54 (2H, m), 6.62 (lH, d, J=7Hz), 6.82.(2H, 
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s) I 6. as· (lH, d, J=7Hz), 6.97 (lH, d, J=7Hz) I 7 .12 

(lH, t, J=7Hz), 7.22 (lH, d, J=7Hz), 7.57 (lH, t, 
J=7Hz), 7.90 (lH, d, J=7Hz), 8.12-8.25 (2H, m) 

36} 4-(2-[(3-Aminoprop-1-yl)oxy]benzoyl]amino-3-

aminocarbonylmethoxy-N-methyl-N-[2-[5-(4-

methylpiperazin-l-yl)carbonylpent-1-yloxy]-4-

methylphe~yl]benzamide dihydrocbloride 

NMR (DMSO-d6, 6) : 1.38-1.52 (2H, m), 1.52-1.67 (2H, 

m), 1.68-1.83 (2H, m), 2.00-2.15 (2H, m), 2.23 (3H, 

I 
>ii ,. 
:= 

.·I 
I 

.1 ·:I 
. .-,;I 

I 
s), 2.39 (2H, t, J=6Hz), 2.62 and 2.63 (total 3H, J 

15 

s), 2.72 a.~d 2.73 (total 3H, s), 2.80-3.10 (6H, m), 
3.15 (3H, ~), 3.87-3.98 (2H, m), 4.03-4.13 (lH, m),· 

6.21-6.37 (lH, m), 6.37-6.56 (2H, m), 6.62 (lH, d, 

J=7Hz), 6.82 (2H, s), 6.90 (lH, d, J=7Hz), 6.98 

·(lH, d, J=6Hz), 7.12 {lH, t, J=7Hz), 7.26 (lH, d, 

J=7Hz), 7.57 (lH, t, J=6Hz), 7.92 (lH, d, J=7Hz), 

8.13-8.30 (2H, m) 

20 37) 4-[2-[(3-1iminoprop-l-yl)oxy]benzoyl]amino-N-methyl-N-[2-

25 

30 

35 

[5-(4-methylpiperazin-1-yl)carbonylpent-1-yloxy]-4-

methylphenyl)-3-propoxybenzam.ide dihydrochloride 
N!K_-:t (DMSO-d6, 6) : · 0.89 (3H, t, J=6Hz), 1.37-1.50 (2H, 

m), l.SO-l.68 (4H, m), 1.68-l.80 (2H, m), 2.02-2.18 

(2H, m), 2.20 (3H, s}, 2.38 (2H, t, J=6Hz), 2.47 

(3H, s), 2.75-3.12 (SH, m), 3.17 (3H, s), 3.30-3.42 

(2H, m), 3.42-3.56 (lH, m), 3.80-4.00 {4H, m), 

4.00-4.13 (lH, m), 4.32-4.50 (4H, m), 6.61 (lH, d, 

J=7Hz), 6.82 (lH, s), 6.88 (lH, s), 6.94 (lH, d, 

J=7Hz), 7.02 (lH, d, J=7Hz), 7.13 (lH, t, J=7Hz), 

7 .29 (lH, d, J=7Hz), 1. 56 {lH,. t, J=7Hz), 7. 97 ClH, 

d, J=7Hz), 8.22 (lH, d, J=7Hz) 

38) 4-[2-[(3-1iminoprop-1-yl)oxy]benzoyl)amino-3-isopropoxy­

N-!!.ethyl-N-[2-[S- (4-methylpiperazin-1-yl_} carbonylpent-1-

.... .. 
.. 

A 

-~ 
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yloxy]-4-methylphenylJbenzamide dihydrochloride 
NMR (DMSO-d6, 5) : 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 

a.~d 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 (lH, m), 

3.80-4.02 (2H, m), 4.02-4.13 (lH, m), 4.23-4.50 

(4H, m), 6.64 (lH, d, J=7Hz), 6.81-6.90 (2H, m}, 
6.98 (lH, d, J=7Hz), 7.03 (lH, d, J=7Hz), i.13 (lH, 

10 t, J=6Hz), 7.32 (lH, d, J=7Hz) 7.56 (lH, t, J=6Hz), 
7.94 (lH, d, J=6Hz), 8.22 (lH, d, J=7Hz) 

15 

20 

39) 2-[2-[{3-Aminoprop-l-yl)oxy]benzoyl]amino-N-methyl-N-[2-

[5-(4-methylpiperazin-1-yl)carbonylpent-l-yloxy]-4-
methylphenylJ-5-thiophenecarboxamide dihydrochloride 
NMR (DMSO-d6, 6) : . 1.20-1.38 (2H, m), 1.38-1.52 (2H, 

m}, 1.53-1.70 (2H, m), 1.98-2.10 (2H, m), 2.22-2.32 

(2H, m), 2.33 (3H, s), 2.69-2.72 (3H, m), 2.76-3.07 
(SH, 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 
(lH, br), 6.55 ClH, d, J=SHz), 6.81 (lH, d, J=7Hz), 
6.97 (lH, s), ?.07 (lH, t, J=6Hz), 7.13-7.20 (2H, 
m), 7.44-7.60 (2H, m) 

25 Example 105 

To a solution of 4-[2-[{3-tert-butoxycarbonylaminoprop-
1-yl)oxy]benzoylJamino-3-methoxy-N-methyl-N-(4-
hydroxyphenyl)benzamide (50 mq) in chloroform (3.0 ml) was 
added a solution of 4N hydrogen chloride in ethyl acetate 

• 30 (1.0 ml) and the mixture was stirred at ambient temperature 
for 2 hours. The resulting mixture· was e~aporated in vacuo 
and the residue was solidified with diethyl ether. Diethyl 
ether was removed in vacuo to qive 4-[2-[(3-cµninoprop-l­
yl)oxy]benzoyl]amino-3-methoxy-N-methyl-N-(4-hydroxyphenyl)-

35 benzamide hydrochloride (40 mg) •. 
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NMR (DMSO-d6, 6) : 2.11-2.21 (2n, m), 2.96 (2H, q, 

J=8Hz), 3.30 (3H, s), 3.78 (3H, s), 4.37 (2H, t, 

J•BHz), 6.66 (2H, d, J=SHz), 6.88 (lH, d, J=8Hz), 
6.97 (lH, s), 6.99 (2H, d, J=8Hz), 7.15 (lH, t, 
J=8Hz), 7.27 (lH, d, J=BHz), 1.55-1.62 (lH, m), 
7.97-8.05 (3H, m), 8.28 (lH, d, J=8Hz), 9.54-9.59 
(lH, br s) 

ESI-MASS (m/Z) : 450 (M+H) 

Example 106 

The following compound was obtained accordinq to a 
similar manner to that of Example 105. 

4-[2-[(3-A:inoprop-l-yl)oxy]benzoyl]amino-3-

carboxymethoxy-N-methyl-N-cyclohexylbenzamide hydrochloride 
NMR (DMSO·d6, 6) : 1.02-1.10 {2H, m}, 1.46-1.80 (SH, 

m), 2.oe-2.12 (2H, m), 2.ao (3H, s), 2.92-2.99 (2H, 

m), 3.30-3.47 (2H, br), 4.39 (2H, t, J=7Hz), 4.96 
(2H, 5), 6.98-7.04 (2H, br s), 7.18 (lH, t, J=8Hz}, 

7.30 ClH, d, J=BHz), 7.60 (lH, t, J=8Hz), 7.95-8.05 
(3H, br), 8.07 (lH, d, J•8Hz), 8.51 (lH, d, J•8Hz) 

ESI-MASS l:/zJ 484 (M+H) 

Example 101 

25 1) A solution of 4-[2-[3-(9-fluorenylmethyl}oxycarbonyl-
amininoprop-l-yl)thiobenzoyl]amino-3-methoxy-N-methyl-N-[2-
[5-(4-dimethylaminopiperidin-l-yl)carbonylpent-l-yl)oxy-4-
methylphenyl)benzamide (110 mq) in a mixture of N,N­
dimethylformamide and piperidine (4:1, 5 ml) was stirred at 

30 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 qel column 

35 chromatography (Sio2 30 q, 1-15% methanol in chloroform) to 
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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-l­

yl]oxy-4-methylphenyl)benzamide. 

NMR (CDCl31 5) : 1.36-1.92 (12H, m), 2.29 (6H, s), 

2.30 (3H, s), 2.36 (2H, t, J=SHz), 2.59 (lH, t, 
J=llHz), 2.77 (2H, t, J~SHz), 2.99 C2H, t, J=SHz), 

3.32 (3H, s), 3.75 (3H, s), 3.85-4.03 (4H, m), 

6.57-6.66 (2H, m), 6.84-6.90 (lH, d, J=8HzJ, 7.02 

(lH, s), 7.39-7.48 (3H, m}, 7.65 (lH, d, J•BHz), 

8.30 (lH, d, J=8Hz), 8.80 (lH, s) 

2) To a solution of the obtained compound in ethanol (5 ml) 

was added lN hydrochloric acid (0.15 ml). The volatile· 

solvent was re~oved by evaporation and the residue was 
15 lyophilized to ;ive 4-(2-(3-aminoprop-l-yl)thiobenzoyl]amino-

3-methoxy-N-methyl-N-(2-[5-(4-dimethylaminopiperidin-l-yl]­
carbonylpent-l-ylJoxy-4-methylphenyl]benzamide 
dihydrochloride C<S mq) • 

~'"MR (CDCl3, 6> 1.44-1.92 (6H, m), 2.02-2.16 {2H, m), 

20 2.28 (JH, s), 2.30-2.41 (2H, m), 2.73 (6H, br), 
2.99-3.14 (2H, m), 3.27-3.33 ClH, m), 3.31 (3H, s), 

3.62-3.19 (4H,_m), 3.71 {3H, s), 3.82-4.10 (2H, m), 
6.55-6.67 (2H, m), 6.83-7.02 (SH, m), 7.35-7.52 

(2H, m), 8.23 ClH, br), 8.54 (2H, br) 
25 

30 

35 

Example 108 

The following compound was obtained according to a 
similar manner to that of Example 15. 

4-2-(3-Dimethylaminoprop-l-yl)oxybenzoyl]amino-3-

methoxy-N-methyl-N-[2-[5-(4-di~ethylaminopiperidin-1-

yl)carbonylpent-l-yl]oxy-4-methylph~nyl]benzamide 

NMR (CDC13 , 6} : 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 
{2H, t, J=llHz), 3.32 (2H, ~, J=llHz), 3.33 (3H, 
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s), 3.80 C3H, s), 3.82-4.00 C2H, m), 4.25 (2H, t, 

J=SHz), 4.64 ClH, br), 6.55-6.64 {2H, m), 6.85 (lH, 
d, J=BHz), 6.89 ClH, d, J=8Hz), 7.00-7.11 (3H, m), 
7.26 (lH, s), 7.40-7.48 (lH, m), 8.21 (lH, d, 
J=8Hz), 8.40 (lH, d, J=SHz) 
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CLAIMS 

1 • A.compound of the formula : 

al ....,a2 
'N 

RS 

A-~4 (I) 

y 

wherein 

R1 is aryl, cyclo(lower)alkyl or a heterocyclic group, 

each of which may be substituted with substituent(s) 

selected from the qroup consistinq 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 acylamino; 

lower alkyl optionally substituted with halogen, 

amino, lower alkylamino, acylamino, substituted 

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; 

alkoxy optionally substituted with aryl, substituted 
aryl, hydroxy, acyloxy, amino, lower alkyl_amino, 
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protected amino, a heterocyclic group, acyl­

substituted pyridyl, substituted acyl-substituted 
pyridyl, halogen, acyl(lower)alkylamino, N-protected­
acyl(lower)alkylam.ino, N-acyl(lower)alkyl-N-lower 
alkylamino, acyl, substituted acyl, acylamino, 

substituted acylamino, lower 
alkylhydrazinocarbonylamino, hydroxyimino, 
acyl(lower)alkoxyimino, substituted 
acyl(lower)alkoxyimino, acyl(lower)alkoxy, quanidino 

or N-protected quanidino; and 
lower alkenyloxy optionally substituted with acyl or 

substituted acyl; 
R2 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; ·nitro; amino; 

acyl; substituted acyl; or cyclo(lower)alkyloxy; 
R4 is hydroxy; haloqen; 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 qroup or 
quanidino; lower.alkylthio optionally substituted 
with acyl, substituted acyl, amino, lower alkylamino, 

acylamino, substituted acylamino, protected amino, a 
heterocyclic qroup, hydroxy, lower alk¥lsulfonyloxy, 
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 

I ... 

.j 

. _: 

·~ 

4 .. 
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hete~ocyclic 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; 

10 or N-protected piperidyloxy; 

15 

20 

25 

30 

35 

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

0 0 
E is lower alkylene, lower alkenylene, -M- -D-, or , 8 

a group of the formula 

-G-J-
6 

in which G is lower alkylene and J _is o or -l-
(wherein R6 is hydrogen or N-protective group); 

X is -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 
Rl is aryl which may be substituted with lower alkoxy 

optionally substituted with acylamino or acyl; 
a2 is lower alkyl; 
a3 is hydroqen, lower alkyl or lower alkoxy; 
R4 is hydroxy, or lower alkoxy, lower alkylthio or 

lower alkyl, each of which may b~. substituted 
with hydroxy, aryl, substituted aryl, acyl, 
amino, lower alkylamino, acylamino, protected 
amino or a heterocyclic group; 

RS is hydro9en, lower alkyl, lower alkoxy or haloqe~; 
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A is NH; 
0 

E is -~-; 
X is -CH=CH-; and 
Y is CH. 
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3. A compound according to claim 2, wherein 

4. 

s. 

R1 is phenyl or tolyl, each of which is substituted 
with lower alkoxy substituted with acyl; 

R3 is lower alkoxy or lower alkyl; and 
R4 is lower alkoxy, lower alkylthio o.r lower alkyl, 

each of which is substituted with amino or 
hydroxy. 

A compound according to claim 3, wherein 
R1 is phenyl or tolyl, each of which is substituted 

with lower alkoxy substituted with N-(lower 
alkyl)piperazinylcarbonyl; 

R3 is lower alkoxy; 
R4 is lower alkoxy substituted with amino; and 
Rs is hydrogen. 

A process for prepa~ing the formula : 

(I) 

wherein 

R1 is aryl, cyclo(lower)alkyl or a heterocyclic group, 
each of which may be substituted with substituent(s) 

:I . ·1 
I 

··-
·I 

. !! 
··.~ ... 

.. 
' 

.':1: .. 
. · -

·-·:!! 
·= ·-., 
•• 



. . 

\ \11\11\ \\\I\\ Ill\\ \\1\1 \\ \II\ 
* C l M S * 

W096/41795 
PCT/JP96/01533 

10 

15 

20 

25 

30 

35 

- 275 -

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 acylamino; 
lower alkyl optionally substituted with halogen, 
amino, lower alkylamino, acylamino, substituted 
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; 
alkoxy optionally substituted with aryl, substituted 
aryl, hydroxy, acyloxy, amino, lower alkylamino, 
protected amino, a heterocyclic group, acyl­
substituted pyridyl, substituted acyl-substituted 
pyridyl, halogen, acyl{lower)alkyl~ino, 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)alkoxyimino, acyl(lower)alkoxy, guanidino 

er N-protecte~ quanidino; and 
lower alkenyloxy optionally substituted with.acyl or 
substituted acyl; 

R2 is hydrogen; lower alkyl optionally substituted with 
hydroxy, aryl or acyl; or cyclo(lower)alkyl; 

R3 is hydroqen; haloqen; hydroxy; acyloxy; substituted 
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; 

R4 is hydroxy; halogen; nitro; amino; protected amino; 

5 lower alkylamino; acyloxy; amino(lower)alkylamino; 

N-protected amino(lower)alkylamino; lower alkoxy 

optionally substituted with hydroxy, aryl, 
substituted aryl, acyl, substituted acyl, amino, 

10 

15 

20 

25 

30 

35 

lower alkylamino~ acylamino, substituted acylamino, 
protected amino, a heterocyclic qroup or quanidino; 
lower alkylthio optionally substituted with acyl, 

substituted acyl, amino, lower alkylamino, acylamino, 

substituted acylamino, protected amino, a 
heterocyclic qroup, 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(lower)alkylsulfonyl; N-protected 
amino(lower)alkylsulfonyl, lower alkylaminosulfonyl; 
a heterocyclicsulfonyl; amino(lower)alkylsulfinyl; 
N-protected amino(lower)alkylsulfinyl; piperidyloxy; 

_or N-protected piperid~l~xy; 
as is hydrogen, lower alkyl, lower alkoxy or halogen; 

A is a single bond, O or NH; 
E is lower alkylene, lower alkenylene, 

a group of the formula 

-G-J-

0 0 

-8-, -D-, 
. ~ 

or 

a 

.. . 
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6 

in which G is lower alkylene and J is o or -l-
: (wherein R6 is hydrogen or N-protective group); 

X is -CH=CH-, -CH=N- or S; and 

5 Y is CH or N; 

10 

15 

20 

25 

JO 

JS 

or pharmaceutically acceptable salts thereof, 

which comprises, 

l) reacting a compound of the formula 

(II) 

or its salt with a compound of the formula 

(III) 

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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(Ia) 

or its salt, in the above formulas, 
Rl, R2, R3, R4, Rs, x and Y are each as defined 

above, and 
0 0 

-~- -D-, or , s 

2) reacting a compound of the formula 

20 

25 

30 

35 

(IV) 

or its salt with a compound of the formula 

(V) 

or its reactive derivative at the carboxy group 
or a salt thereof to provide a compound of the 
formula 

• .. 

. . 
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(I) 

or its salt, in the above formulas, 
al, R2, R3, a4, as, A, E, x and Y are each as defined 

above, or 

3) subjecting a compound of the formula 

(Ib) 

or its salt to deesterification reaction to provide a 
compound of the formula 

(Ic) 
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or its salt, in the above formulas, 
a2, a3, R4, as, A, E, x and Y are each as defined above, 

Ri is aryl, haloaryl, cyclo(lower)alkyl or 
a heterocyclic qroup, each of which is substituted 
with esterified carboxy; lowe·r 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, esterifie4 carboxy-substituted 
pyridyl, esterified carboxy(lower)alkylamino, 
N-protected-est~rified 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 

20 Rs is aryl, haloaryl, cyclo(lower)alkyl or 

25 

30 

a heterocyclic group, each of which is substituted 
with carboxy; lower alkenyl substituted with carboxy; 
lower alkyl substituted with carboxy or carboxy­
substituted aryl, carboxy.(lower) alkanoyloxy or 
carboxy{lower)alkoxyimino; 
lower alkylthio substituted with carboxy; 
alkoxy substituted with carboxy-substituted aryl, 

carboxy-substituted PY.ridyl, 
carboxy(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 

35 4} subjecting a compound of the formula 

. . 
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(Id) 

or its salt to deesterification reaction to provide a 
compound of the formula : 

or its salt, in the above formulas, 
~1 2 3 5 d d n , R , R , R , A, E, X and Y are each as ef ine 

above, 

R: is lower alkoxy substituted with esterified 
carboxy; lower alkylthio substituted with 

ester.ified carboxy; lower alkyl substituted with 
esterified carboxy; or lower alkenyl substituted 
with esterified carboxy; and 

R~ is lowe: 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 

subjecting a compound of the formula : 

(If} 

or its salt to elimination reaction of the N-protective 
group to provide a compound of the formula : 

(lg) 

or its salt, in the above formulas, 
al, R2, R3, Rs, A, E, x and Y are each as defined above, 

R~ is protected amino; N-protected piperidyloxy; 

N-protected amino(lower)alkyla.~ino; 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-protected amino(lower)alkylsulfonyl; and 

• ... 

... . 
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R~ 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 

reacting a compound of the formula : 

(Ic) 

. 
or its reactive derivative at the carboxy group or a salt 

20 thereof with an amine or its salt to provide a compound of 
the formula : 

25 

(Ih) 

30 

or its salt, in the above formulas, 
1 2 3 4 5 d ch d fi d Rb, R , R , R , R , A, E, X an Y are ea as e ne 

35 above, and 
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R~ is aryl, haloaryl, cyclo(lower)alkyl or 
a heterocyclic group, each of which is substituted 
with substituted or unsubstituted N-containinq 

heterocycliccarbonyl; carbamoyl; substituted or 
unsubstituted lower alkylcarbamoyl; lower alkenyl 

sci>stituted with substituted or unsubstituted 
N-containing heterocycliccarbonyl, carbamoyl, 

substituted or unsubstituted lower_alkylcarbamoyl or 
N-containing heterocycliccarbonyl-substituted aryl; 

lower alkyl substituted with substi~uted or 
unsubstituted N-containinq heterocycliccarbonyl, 

carbamoyl, substitute~ 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-containinq 
heterocycliccarbonyl(lower)alkoxyimino, 
carbamoyl(lower)alkoxyimino or substituted or 

unsubstituted lowe~ alkylcarbamoyl(lower)alkoxyimino; 
lower alkylthio substituted with substituted or 

unsubstituted N-containing heterocycliccarbonyl, 
carbamoyl or substituted or unsubstituted lower 

alkylcarbamoyl; alkoxy substituced with substituted 
or unsubstituted N-containin9 heterocycliccarbonyl­
substituted aryl, carbamoyl-substituted aryl, 

substituted or unsubstituted lower alkylcarbamoyl~ 
substituted aryl, sub~tituted or unsubstituted N­
containinq heterocycliccarbonyl-substituted pyridyl, 

carbamoyl-substituted pyridyl, substituted or 

unsubstituted lower alkylcarbamoyl-s1:11?stituted 
pyridyl, substituted or unsubstituted N-containinq 
heterocycliccarbonyl(lower)alkylamino, 
carbamoyl(lower)alkylamino, substituted or 
unsubstituted lowe: alkylcarbamoyl(lower)alkylamino, 

.. . 

,. . 
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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, substituted or unsubstituted N-lower 

alkylcarbamoyl-N-lower alkylamino, substituted or 

unsubstituted N-containing heterocycliccarbonyl, 
carbamoyl, substituted or unsubstituted lower 

alkylcarbamoyl, substituted or unsubstituted 

N-containing heterocycliccarbonyl(lower)alkoxyimino, 

carbam.oyl(lower)alkoxyimino or substituted or 

·unsubstituted lower alkylcarbamoyl(lower)alkoxyimino; 

or lower alkenyloxy substituted with substituted or 
unsubstituted N-containinq heterocycliccarbonyl, 

carbamoyl or substituted er unsubstituted lower 
alkylcarbamoyl; or 

7) reacting a compound of the formula 

(Ie) 

or its reactive derivative at the carboxy group 
or a salt thereof with an a.~ine or its salt to 
provide a compound of the formula : 
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(Ii) 

or its sal:, ln the above formulas, 
Rl, R2, R3, Rg, Rs, A, E, X and Y are each as defined 

above, and 
R~ is lower alkoxy, lower alkylthio, lower alkyl, or 

lower alkenyl each of which is substituted with 
subst1tuted or unsubstituted N-containinq 
heterocycliccarbonyl, carbamoyl, or substituted or 
unsubstituted lower alkylcarbamoyl; or 

S) subjecting a compound of the formula : 

25 

0 --A--~R~ 
-~y;r 

(Ij) 

30 

35 or its salt to debenzylation·reaction to provide a 

'II. . 

/I . 
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compound of the formula : 

(Ik) 

or its salt, in the above formulas, 
1 2 3 5 d R , R , R , R , A, E, X an Y are each as defined above, 

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

methoxy substituted with aryl or substituted aryl; 

and 

R~ is hydroxy; or lower alkylthio substituted with 

hydroxy; or 

9) reacting a compound of the formula 

(Ika) 

. ; 
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or its salt with a compound of the focnula 

zl _ R.7 (VI) 

or its salt to provide a compound of the focnula 

(I/) 

or its salt, in the above formulas, 
al, a2, a3, Rs, A, E, x and Y are each as defined 

above, 

R4a is hydroxy; 
R~ is lower alkyl optionally substituted with hydroxy, 

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

zl is hydroxy; or acid residue; and 
R~ 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) reactinq a compound of the formula : 

" . 
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(Iga) 

or its salt with an acylating agent to provide a 

compound of the formula : 

or its salt, ir. the above formulas, 
Rl, R2, R3, R5, A, E, X and Y are each as defined above, 

R3a is lower alkoxy substituted with amino; lower 
alkylthio substituted with amino; or lower alkyl 
substituted with amino; and 

Rf 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 formula 

10 

15 

20 

25 

30 

35 

(Igb) 

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 : 

al _,,R.2 
'N 

~ as 
0 _fA-~R~ (!n) 

3 y 
R 

• .. 
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or its salt, in the above formulas, 
Rl, R2, R3, as, A, E, X and Y are each as defined 

above, 
a!i, is amino; lower alkoxy substituted with amino; lower 

alkylthio substituted with amino; or lower alkyl 
substituted with amino; and 

~ 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 

12) subjecting a compound of the formula 

or its salt to reduction to provide a compound of the 
formula : 

(Ip) 
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or its salt, in the above formulas, 
al, a2, R3, R5, A, E, X and Y are each as defined above, 

or 

5 13) subjecting a compound of the formula 

10 

15 

20 

25 

30 

35 

(lq} 

or its salt to deacylation reaction to provide a 
compound of the formula : 

(Ir) 

or its salt, in the above formulas; 
al, R2, a3, ·Rs, A, E, X and Y are each as defined above, 

and 
at is acyloxy, or 

14) reacting a compound of the formula 

• -
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5 (VII) 

10 

or its salt with a compound of the formula 

15 

(VIII) 

20 

or its sal~ to provide a compound of the formula·: 

25 

(Is) 

30 

35 
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or its salt, in the above formulas, 

Rl, a2, R3, R4, Rs, X and Y are each as defined above, 

z2 is acid residue, and 

Eb is lower alkylene, or 

15) reacting a compound of the formula : 

10 

15 

20 

25 

30 

35 

(It) 

or its salt with an oxidizing agent to provide a 
compound of the formula : 

(Iu} 

or its salt, in the above formulas, 
Rl, R2, R3, Rs, A, E, X and Y are each as defined above, 

RI is lower alkylthio substituted with amino or 

" . 
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protected amino; and 

~ is lower alkylsulfinyl substituted with amino or 
protected amino, or lower alkylsulfonyl substituted 

with amino or protected amino; or 

16) subjecting a compound of the formula : 

(Iv) 

or its salt to catalytic reduction to provide a compound 
·of the formula 

(Iw} 

o~ its salt, in the above formulas, 
Rl, R2, R3, R4, Rs, A, Eb, X and Y are each as defined 

above, and 

Ee is lower alkenylene, or 
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17) subjecting a compound of the formula 

5 

10 

15 

20 

25 

30 

35 

(IX) 

or its sal: to debenzylation reaction to provide a 
compound o! the formula : 

(Iy) 

or its salt, in the above formulas, 
R2, R3, R4, Rs, A, E, X and Y are each as defined above, 

Ra is -aryl which is substituted with methoxy substituted 

• .. 

.. . 
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with aryl or substituted aryl, 

R! is aryl which is substituted with hydroxy, or 
• 

18) reacting a compound of the formula 

5 

10 
(ly) 

15 

or its salt with a compound of the formula : 

20 (IX) 

or its salt to provide a compound of the formula 

25 Rl p.2 
f°"'N,..... 

~ a5 
0 A-~a4 (Iz) 

,. a3 
~ 30 

35 
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or its salt," in the above formulas, 
Ri, R2, R3, R4, RS, A, E, X and Y are each as defined 

above, 
z3 is hydroxy, or acid residue, 
R8 is lower alkyl optionally.substituted with acyl, 

acylam.ino, protected amino, aryl, substituted aryl, 
acyl-substituted pyridyl, or N-protected guanidino; 

and 
Rt 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 

·19) subjecting a compound of the formula : 

15 

20 

25 

30 

35 

Rl°'N_...R2 

(I-1) 

or its salt to elimination reaction of the hydroxy 
protective group to provide a compound of the formula 

(I-2) 

• .. 

.. 
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or its salt, in the above formulas, 
l 2 4 5· E X d h R , R , R , R , A, , an Y are eac as defined above, 

and 
R~ is methoxy substituted with aryl; acyloxy; or 

substituted acyloxy; or 

reacting a compound of the formula 

(I-2) 

or its salt with a compound of the formula 

(X) 

or its salt to provide a compound of the formula 

Rl R2 ,N.,..... 

~ RS 
O A.:~R4 (I-3) 

3 y 
Rb 

or its salt, in the above formulas, 
1 2 4 5 - d h d f. d b R , R , R , R , A, ~, X an Y are eac as e ine a ove, 
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z4 i~ acid residue, 
R9 is lower alkyl optionally substituted with esterified 

carboxy, and 
RE is lower alkoxy optionally substituted with 

5 esterified carboxy, or 

10 

15 

20 

25 

30 

35 

21) subjectinq a compound of the formula 

Rl-.......~2 

~ RS 0 A--0-R4 (I-3a) 

3 y Re 

or its salt to deesterification reaction to provide a 
compound of the formula : 

(I-4) 

or its salt, in the above formulas, 
l R2 4 5 R , , R , R , A , E, X, and Y are each as defined 

above, 

R~ is lower alkoxy substituted with esterified carboxy, 
·and 

... 
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~ is lower alkoxy substituted with carboxy, or 

reacting a compound of the formula : 

(I-5) 

or its salt with an alkyne compound in the presence of a 
palladium compound, a copper compound to provide a 
compound of the formula : 

(I-6) 

or its salt, in the above formulas, 
Rl, R2, R3, Rs, A, E, X and Y are each as defined above, 

~ is halogen, and 
ag is lower alkynyl optionally substituted with hydroxy, 

amino, protected amino, lower alkylsulfonyloxy or 
arylsulfonyloxy, or 
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23} reacting a compound of the formula : 

5 

10 

15 

20 

25 

30 

35 

(I-7) 

or its salt with a compound of the formula : 

(XI) 

to provi~e a compound of the formula : 

(I-8) 

or its salt, in the above formulas, 
al, a2, a3, Rs, A, E, x and Y are each as defined above, 

~ is lower alkylthio, lower alkyl or. lower alkynyl, 
each of which is substituted with hydroxy, 

z5 is halogen, 
alO is lower alkylsulfonyl or arylsulfonyl, and 
R~ 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 : 

(I-8) 

or its salt with alkali metal phthalimide to provide a 
compound of the formula 

( I-9) 

or its salt, in the above formulas, 
1 R2 3 4 5 · d R , , R , p_q, R , A, E, X an Y are each as defined 

above, and 

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

25) reacting a compound of the formula 
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(I-6) 

or its salt with a reducinq aqent to provide a compound 
of the formula : 

(I-10) 

or its salt, in the above formulas, 
Rl, R2, a3, ag, Rs, A, E, x and Y are each as defined 

above, and a: is lower alkyl optionally substituted with hydroxy, 
amino, protected amino, lower alkylsulfonyloxy or 
arylsulfonyloxy, or 

26) reacting a compound of the formula 

35 

't .. 
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I . 

5 
(II) 

10 

or its salt with a compound of the formula : 

15 

(XII) 

20 

or its salt to provide a compound of the formula : 

25 Rl /2 
'-N b RS 

O NH-CH2-~~R4 (I-11) 

R y 
~ - 30 

35 
or its salt, in the above formulas, 
Rl, R2, R3, R4, as, X and Y are each as defined 



.. ------~-· ....... -

111111111111111111111111111111 
* C L M S * 

WO 9'/41795 Pcr/JP96/01533 

5 

10 

15 

20 

25 

30 

35 

- 306 -

above, and 
Ed is a sinqle bond or lower alkylene, or 

27) reacting a compound of the formula : 

(I-12) 

or its salt with a compound of the formula : 

(XIII) 

in the presence of a base to provide a compound of the 
formula : 

(I-13) 

or its salt, in the above formulas, 
al, al, a4, Rs, G, x and Y are each as defined above, 

z6 is acid residue, and 

' .. 

.. -
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R~ is lower alkyl optionally substituted with aryl or 

acyl, or 

28) reacting a compound of the formula : 

(I-14) 

or its salt ~!~h an acylating agent to provide a 
compound o! tr.e formula : 

CI-15) 

or its salt, in the above formulas, 
R2, a3, R4, Rs, A, E, x and Y are each ·as defined above, 

R~ is aryl which is substituted with lower alkoxy 
substituted with aJ!lino, and 

Rfi is aryl which is substituted with lower alkoxy 
subs ti tut·ed with acylamino or substituted 
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acylamino, or 

reacting a compound of the formula : 

(I-l6a} 

or its salt with a reducing agent to provide a compound 
of the formula : 

(I-11) . 

or its salt, in the above formulas, . 
2 3 4 s R , R , R , R , A, E, X and Y are each as defined above, 

Rf is aryl which is substituted with lower alkoxy 
substituted with oxopiperidylcarbonyl, and 

R5 is aryl which is substituted with lower alkoxy 

' • 
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substituted with hydroxypiperidylcarbonyl, or 

30) reacting a compound of the formula 

(I-16) 

or its salt with an amine compound or its salt in the 

presence of a reducing agent to provide a compound of 

the formula 

(I-18) 

or its salt, in the above formulas, 

R2, R3, R4, Rs, A, E, X and Y are each as defined above, 

RR is aryl which is substituted with lower alkoxy 
substituted with formyl or oxopiperidylcarbonyl, 
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and 
Rf is aryl which is substituted with lower alkoxy 

substituted with aminopiperidylcarbonyl or N-lower 
alkylpiperazinyl, or 

31) reacting a compound of the formula : 

10 

15 

20 

25 

30 

35 

(I-19) 

or its reactive derivative at the carboxy group or a 
salt thereof with lower alkylamino(lowerlalkanol to 
provide a compound of the formula 

(I-20) 

or its salt, in the above formulas, 
R2, R3, R4, Rs, A, E, x and Y are ea.ch as defined above, 

Rit is aryl which is substituted with lower alkoxy 
substituted with carboxy, and 

Rii, is aryl which is substituted with lower alkoxy 
substituted with lower 

• 

• 

• 
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alkylamino(lower)alkoxycarbonyl, or 

reacting a compound of the formula : 

CI-21) 

or its salt with a reducing agent to provide a compound 
of the formula : 

{I-22) 

or its salt, in the above formulas, 
2 3 4 5 . db R , R , R , R , A, E, X and Y are each as define a ove, 

R~ is aryl which is substituted with lower alkoxy 
substituted with esterified carboxy, and 

~ is aryl which is substituted with lower alkoxy 
substituted with hydroxy, or 

subjecting a compound of the formula 
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(I-22) 

or its salt to oxidation reaction to provide a compound 
of the formula 

{I-23) 

or its salt, in the above formulas, 
~, R2, R3, R4, Rs, A, E, X and Y are each as defined 

above, and 
R~ 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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(I-24) 

or its salt with an azide compound to provide a compound 
of the formula : 

(I-25} 

or its salt, in the above formulas, 
R2, R3, R4, as, A, E, X and Y are each as defined above, 

R? is aryl which is substituted with lower alkoxy 
substituted with cyano-substituted aryl, and 

Ri is aryl which is substituted with lower alkoxy 
substituted with tetrazolyl-substituted aryl, or 

35} reacting a compound of the formula : 
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(I-26} 

or its salt with an isourea compound to provide a compound o! the formula 

(I-27) 

or its salt, in the above formulas, 
Rl, R2, RJ, as, A, E, x and Y are each as defined above, at is lower alkoxy substituted with amino, and R~ is lower alkoxy substituted with quanidino, or 

36) subjectinq a compound of the formula : • 30 

. 35 
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(I-28) 

or its salt to elimination reaction of the N-protective 
group to provide a compound of the formula : 

(I-29) 

or its salt, in the above formulas, 
R2, R3, R4, Rs, A, E, X and Y are each as defined above, 

RE is aryl which is substituted with lower alkoxy 
substituted with protected amino, N-protected 
amino(lower)alkanoylamino, N-protected 

piperazinylcarbonyl or N-protected guanidino; and 
Rli is aryl which is substituted with lower alkoxy 

substituted with amino, amino(lower)alkanoylamino, 
piperazinylcarbonyl or guanidino; or 
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37) 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 

(I-31) 

or its salt, in the above formulas, 
R2, R3, R4, R5, A, E~·x and Y are each as defined above, 

~ is aryl which is substituted with lower alkoxy 
substituted with phenoxycarbonylamino, and 

~ is aryl which is substituted-with lower alkoxy 
substituted with N-lower 
alkylpiperazinylcarbonylamino, 
dimethylaminopiperidylcarbonylamino, carbamoylamino 
or dimethylcarbamoylamino, or 

.. 

... 

• 

• 
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38) reacting a compound of the formula : 

39) 

(I-4) 

or its reactive derivative at the carboxy group or a 
salt thereof with a hydroxy compound or a diazo compound 
to provide a compound of the formula : 

R 1 'R.2 

'~N......-· RS 

0 A-~4 
3 y 

RC 

(I-3a) 

or its salt, in the above formulas, 
Rl, 2 3 a 4 R ' RC1 R ' R , Rs, A, E, X and Y are each as 

defined above, or 

reacting a compou.~d of the formula 
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al ,..a2 
'-N 

RS 

A-~4 CI-4) 
y 

or its reactive derivative at the carboxy group or a 
salt thereof with an amine to provide a compound of the 
formula : 

(I-32) 

or its salt, in the above formulas, 
Rl, a2, Ra, R4, RS, A, E, X and Y are each as defined 

above, and 
R~ is lower alkoxy which is substituted with carbamoyl 

optionally substituted with lower alkyl. 

6. A pharmaceutical composition comprising a compound of 
claim l, as an active ingredient, in association with 
a pharmaceutically acceptable, substantially non­
toxic carrier or excipient. 

7. A com.pound of claim 1 for use as a medicament. 
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8. A method of therapeutic treatment and/or prevention 
of hypertension, heart failure, renal insufficiency, 
edema, ascites, vasopressin parasecretion syndrome, 
hepatocirrhosis, hyponatremia, hypokalemia, diabetic, 
circulation disorder, cerebrovascular disease, 
Meniere's syndrome or motion sickness which comprises 
administerinq an effective amount of a compound of 
claim 1 to human beinqs or animals. 

9. Use of a compound of claim 1 for the manufacture of a 
medicament for treating and/or preventing 
hypertension, heart failure, renal insufficiency, 
edema, asci tes, vasopressin parasecretion syndrome., 
hepatocirrhosis, hyponatremia, hypokalemia, diabetic, 
circulation disorder, cerebrovascular disease, 
Meniere's syndrome or motion sickness in human beings 
or animals. 


