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This invention relates to new heterocyclic compounds

and pharmaceutically acceptable salts thereof.

More particularly, it relates to new heterocyclic

compounds and pharmaceutically acceptable salts thereof
which have activities as bradykinin antagonists, to
processes for preparation thereof, to a pharmaceutical
composition comprising the same, and to methods of using
the same therapeutically in the prevention and/or the
treatment of bradykinin or its analogues mediated diseases
such as allergy, inflammation, autoimmune disease, shock,
pain, or the like, in human being or animals.
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1. A compound of the formula:
R4
w3
5 -y
R | 11
NS N
0 r?
I
A
R2
R3
: 1. 6
wherein X~ is N or C-R°,

is N or C—R7,

~ is N or C-R8,

is hydrogen or halogen,
is halogen,

X

N Bow N

X
'R
R

R3 is hydrogen; nitro; amino; amino substituted with -
substituent(s) selected from the group
consisting of lower alkyl, acyl,
ar(lower)alkyl, carboxy(lower)alkyl, lower
alkoxycarbonyl(lower)alkyl and
heterocyclic(lower)alkyl; cr
a heterocyclic group optionally substituted
with substituent(s) selected from the group
consisting of halogen, luwer alkyl, acyl, aryl,
0ox0o, nitro, amino, ar(lower)alkyl and lower
alkoxycarbonyl(lower)alkyl,

R4 and R5 are each hydrogen or halogen;

R6 and R8 are each hydrogen, halogen, lower
alkyl, hydroxy, lower alkylthio, amino
optionally substituted with lower
alkyl, or lower alkoxy optionally
substituted with a substituent selected
from the group consisting of hydroxy,
lower alkoxy, amino, lower alkylamino
and aryl optionally substituted with
lower alkoxy, ../3
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R7 is hydrogen or lower «lkyl,
A 1is lower alkylene, and

Q 1is O or N-Rg, in which R9

acyl,
provided that R3 is not hydrogen when Xl is
C-RG, in which R® is hydrogen, -

is hydrogen or

and pharmaceutically. acceptable salts thereof.

7Q

A method for the prevention and/or the treatment of
bradykinin or its analogues mediated diseases which
comprises administering a compound of claim 1 to
human being or animals.
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COMPLETE SPECIFICATION

NAME OF APPLICANT(S):

Fulilsawa Pharmaceutical Co., Ltd.

ADDRESS FOR SERVICE:
DAVIES COLLISON CAVE
Patent Attorneys :
1 Little Collins Street, Melbourne, 3000.

INVENTION TITLE:

New heterocyclic compounds

The following statement is a full description of this invention, including the best method
of performing it known to me/us:- :
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This invention relates to new heterocyclic compounds
and pharmaceutically acceptable salts thereof. '
More particularly, it relates to new heterocyclic

compounds and pharmaceutically acceptable salts thereof
which have activities as bradykinin antagonists, to
processes for preparation thereof, to a pharmaceutical
composition comprising the same, and to methods of using
the same therapeutically in the prevention and/or the
treatment of bradykinin or its analogues mediated diseases
such as allergy, inflammation, autoimmune disease, shock,
pain, or the like, in human being or animals.
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Some heterocyclic compounds have been known as
described, for example, in EP-A-224,086, EP-A-261,539,
Chemical Abstracts 90:34849g (1979), or Chemical Abstracts

97:18948c (1982).

However, it is not known that said

compounds have activities as bradykinin antagonists.

The object heterocyclic compounds of this invention
are new and can be represented by the following general

formula [I]

=

wherein X~ is

N

is
is
is
is

A ™™o
W N Pw

N or C-Rs,
N or C-R’,
N or C-Ra,
hydrogen or halogen,

halogen,
hydrogen, nitro, amino optionally having

[I]
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schemes.

suitable substituent(s) or a heterocyclic
group optionally having suitable
substituent(s),

R4 and R5 are each hydrogen or halogen,

R6 and R8 are each hydrogen, halogen, lower alkyl,
hydroxy, loweir alkylthio, amino optionally
substituted with lower alkyl, or lower
alkoxy optionally substituted with a
substituent selected from the group
consisting of hydroxy, lower alkoxy, amino,
lower alkylamino and aryl optionally
substituted with lower alkoxy,

R7 is hydrogen or lower alkyl,

A 1is lower alkylene, and

Q is O or N~R9, in which R9 is hydrogen or acyl,

provided that R3 is not hydrogen when Xl is C-RG,

in which RS is hydrogen.

The object compound [I] or its salt can be prepared
by processes as illustrated in the following reaction

Process 1

gl
4 X-A
x3 2
X, 2 R [ITI)
5 X 3
R [ ‘1 R
NS N9x
or its salt
QH ~+
[II]

or its salt
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[Ib]
or its salt

[Ia]
or its salt

30
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Process 3

. 2
Acylation R° ,[j \¥1

N
\ £\
rRYY R rR* Ry
[Ic] [1Id]
or its salt or its salt
Process 4
HN [IV]
rY Npl3
5 X or its reactive
R ~ I > ‘ derivative at the amino

group or a salt thereof

R1° (AA) -CO- —@-40011

[Ie]
or its reactive derivative
at the carboxy group
or a salt thereof
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wherein R

10
gL
g1l
a
Rl
b
rl2

3
x§¥2
N4X1
o1
o2
N
, 12
/ \ R
S
r10  (an)-co-v— on”
~ \\R13

[If]
or its salt

is hydrogen or lower alkyl,

is acyl,

is acyl having amino,

1 is acyl having acylamino,

is hydrogen, lower alkyl, lower
alkoxy(lower)alkyl, lower
alkylamino(lower)alkyl,

heterocyeclic(lower)alkyl, a heterocy=zlic
group, lower alkenyl, lower alkynyl, lower

alkylcarbamoyloxy(lower)alkyl, lower
alkoxycarbonyl(lower)alkyl,
carboxy(lower)alkyl, lower
alkylcarbamoyl(lower)alkyl, luwer
alkoxyrarbonyl-ar(lower)alkyl,
carboxy-ar(lower)alkyl, lower

alltylcarbamoyl-ar(lower)alkyl, protected or
unprotected hydroxy(lower)alkyl or argl

optionally substituted with lower
alkylamino, and
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13 is hydrogen, lower alkyl, lower

alkoxy(lower)alkyl or protected or
unprotected hydroxy(lower)alkyl, or

and R13 are taken together with the sitached
nitrogen atom to form a heterccyclic group
optionally having suitable substituent(s),

(AA) is amino acid residue,

X is a leaving group,

Y is NH or lower alkenylune,

Z 1s CH or N, and

r!, r?, r%, rR%, R%, x*, %2, %%, 0 and A are each

as defined above.

R

R12

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

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

In this respect, the term "lower" in lower alkenyl
moiety, léwer alkynyl moiety and ar(lower)alkenyl moiety
in the various definitions is intended to mean a group
having 2 to 6 carbon atoms.

Further, the term "lower" in lower alkenoyl moiety,
lower alkynoyl moiety, cvclo(lower)alkyl molety,
cyclo(lower)alkenyl moiety, ar{lower)alkenoyl moiety,
ar(lower)alkynoyl moliety and heterocyclic(lower)alkenoyl .
moiety in the various definitions is intended to mean a
group having 3 to 6 carbon atoms.

suitable "halogen" may be fluorine, chlorine, bromine
and iodine.

Suitable "aryl" and aryl moiety in the term
far(lower)alkenoyl" may be phenyl, naphthyl, phenyl
substituted with lower alkyl [e.g. tolyl, xylyl, mesityl,
cumenyl, di(tert-butyl)phenyl, etc.] and the like, in
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which preferable one is phenyl, naphthyl and tolyl.
Suitable "lower alkyl" and lower alkyl moiety in the
terms "heterocyclic(lower)alkyl”, "lower alkylthio' and
"lower alkylamino" may be straight or branched one such as
methyl, ethyl, propyl, isopropyl, butyl, isobutyl,
tert-butyl, pentyl, hexyl or the like, in which preferable ,
one is cl-c4 alkyl such as methyl, ethyl, propyl, isobutyl j
or tert-butyl.
Suitable "lower alkylene" may be a straight or
branched one such as methylene, ethylene, trimethylene,
methylmethylene, tetramethylene, ethylethylene; propylene,
pentamethylene, hexamethylene or the like, in which the
most preferable one is methylene,
Suitable "lower alkoxy" may be straight ox branched
one such as methoxy, ethoxy, propoxy, isopropoxy, butoxy,
isobutoxy, tert~butoxy, pentyloxy, hexyloxy or the like,
in which preferable one is cl—c4 alkoxy such as methoxy,
ethoxy or isopropoxy.
Suitable "lower alkenylene" may be a straight or
branched Cz-cs alkenylene such as vinylene,
methylvinylene, propenylene, 1,3-butadienylene or the
like, in which the most preferable one is vinylene.
Suitable "acyl" may be substituted or unsubstituted
alkanoyl such as alkanoyl [e.g. formyl, acetyl, propionyl,
butyryl, isobutyryl, valeryl, isovaleryl, pivaloyl,
hexanoyl, heptanoyl, 3,3-dimethylbutyryl, etc.],
halo(lower)alkanoyl [e.g. chloroacetyl, .
trxifluoroacetyl, bromoacetyl, bromobutyryl,
heptafluorebutyryl, etc.], hydroxy(lower)alkanoyl [e.g.
glycoloyl, lactoyl, 3-hydroxypropionyl, glyceroyl, etc.],
lower alkylsulfonyloxy(lower)alkanoyl [e.g.
mesyloxyacetyl, ethylsu)fonyloxyacetyl, mesyloxypropionyl,
etc.], lower alkoxy(lower)alkanoyl [e.g. methoxyacetyl,
cthoxyacetyl, methoxypropionyl, ethoxypropionyl,
propoxypropionyl, methoxybutyryl, etc.], lower
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alkylthio(lower)alkanoyl [e.g. methylthioacetyl,
ethylthioacetyl, mechylthiopropionyl, ethylthiopropionyl,
propylthiopropionyl. metbylthicbuterl, etc.], lower
alkanoyloxy(lower)askanoyl [e.g. acetyloxyacetyl,
acetyloxypropionyl, propionyloxyacetyl, etc.],
aryloxy(lower)alkanoyl [e.g. phenyloxyacetyl,
phenyloxypropionyl, tolyloxyacetyl, naphthyloxyacetyl,
etc.], aroyl(lower)alkanoyl [e.g. phenyloxalyl,
benzoylacetyl, benzoylpropionyl, etc.],
carboxy(lower)alkanoyl [e.g. oxalq, carboxyacetyl,
3-carboxypropionyl, 3-carboxybutyryl, 4-carboxybutyryl,
4-carbec.ryvaleryl, etc.], esterified
carboxy(lower)alkanoyl, for example, lower
alkoxycarbonyl(lower)alkanoyl [e.g, methoxycarbonylacetyl,
ethoxycarbonylacetyl, methoxycarbonylpropionyl,
ethoxycarbonylpropionyl, etc.], carbamoyl(lower)alkancyl
[e.g. carbamoylacetyl, carbamoylpropionyl, etc.], lower
alkylcarbamoyl(lower)alkanoyl [e.g. methylcarbamoylacetyl,
methylcarbamoylpropionyl, ethylcarbamoylpropionyl,
dimethylcarbamoylpropionyl, (N-methyl-N-ethylcarbamoyl)-
propionyl, etc.], ar{lower)alkanoyl [e.g. phenylacetyl,
tolylacetyl, naphthylacetyl, 2-phenylpropionyl,
3-phenylpropionyl, 4-phenylbutyryl, tritylcarbonyl, etec.],
optionally substituted heterocyclic(lowexr)alkanoyl [e.g.
morpholinoacetyl, thiomorpholincacetyl,
morpholinopropionyl, thiomorphollnopropionyl,
piperidinopropionyl, piperazinylpropionyl, pyridylacetyl,
pyrrolidinyipropionyl, imidazolidinylpropionyl,
piperidincacetyl, pyrrolidinylacetyl,
hexamethyleneimincacetyl, hexamethyleneiminopropiotiyl,,
imidazolylacetyl, furylacetyl, thienylacetyl,
methylpiperazinylacetyl, pyridylpiperzzinylacetyl, etc.],
heterocyclicthio(lower)alkanoyl [e.g. pyridylthloacetyl,
pyrimidinylthiocacetyl, imidazolylthiopropionyl, etc.l],
atc., lower alkenoyl [e.g. acryloyl, trotonoyl,

V4
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isocrotonoyl, 3-butenoyl, 3-pentenoyl, 4-pentenoyl,
methacryloyl, etc.], lower alkynoyl [e.g. propioloyl,
2-butvnoyl, 3-butynoyl, etc.], cyclo(lower)alkylcarbonyl
[e.g. cyclopropylcarbonyl, cyclobutylcarbonyl,
cyclopentylcarbonyl, cyclohexylcarbonyl, etc.],
cyclo(lower)alkenylcarbonyl [e.g. cyclopentenylcarbonyl,
cyclohexenylcarbonyl, etc.], carboxy, esterified carboxy
such as lower alkoxycarbonyl [e.g. methoxycarbonyl,
ethoxycarbonyl, propoxycarbonyl, isopropoxycarbonyl,
butoxycarbonyl, isobutoxycarbonyl, tert-butoxycarbonyl,
pentyloxycarbonyl, hexyloxycarbonyl, etc.],
aryloxycarbonyl [e.g. phenoxycarbcayl, etc.]}, etc.,
substituted or unsubstituted aroyl such as aroyl [e.g.
benzoyl, toluoyl, xyloyl, naphthoyl, etc.], lower
alkoxyaroyl [e.g. methoxybenzoyl, etc.], haloarcyl [e.g.
chlorobenzoyl, fluorobenzoyl, etc.], acylaroyl, for
example, lower alkoxycarbonylaroyl [e.g.
methoxycarbonylbenzoyl, etu.], etc., substituted or
unsubstituted ar(lower)alkenoyl such as ar(lower)alkenoyl
[e.g. cinnamoyl, allocinnamoyl, a~-methylcinnamoyl,
j-methyleinnamoyl, etc.], lower alkoxy-ar(lower)alkencyl
[e.g. methoxycinnamoyl, ethoxycinnamoyl,
dimethoxycinnamoyl, etc.], lower
alkylenedioxy-ar(lower)alkenoyl [e.g.
methylenedioxycinnamoyl, ethylenedioxycinnamoyl, etc.],
nitro-ar(lower)alkenoyl [e.g. nitrocinnamoyl, etc.],
cyano-ar (lower)alkenoyl [e.g. cyanocinnamoyl, etc.],
halo-ar{lower)alkenoyl [e.g. chlorocinnamoyl,
fluorocinnamoyl, etc.), hydroxy-ar(lower)alkenoyl [e.g.
hydroxycinnamoyl, etec.],
hydroxy(lower)alkoxy=-ar(lower)alkenoyl [e.qg.
hydroxymethoxycinnar,syl, hydroxyethoxycinnamoyl, ete.],
amino(lower)alkoxy-ar({lowexr)alkenoyl [e.qg.
aminoethoxycinnamoyl, etc.], lower alkylamino(lower)-
alkoxy-ar(lower)alkenoyl [e.g.
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methylaminomethoxycinnamoyl, dimethylaminoethoxycinnamoyl,
etc.], heterocyclic(lower)alkoxy-ar(lower)alkenoyl [e.g.
pyridylmethoxycinnamoyl, etc.], optionally substituted
heterocyclic-ar(lower)alkenoyl [e.g. morpholingcinnamoyl,
methylpiperazinylcinnamoyl, pyrrolidinyl¢innamoyl,
oxopyrrolidinylcinnamoyl, oxopiperidinocinnamoyl,
dioxcpyrrolidinylcinnamoyl, oxooxazolidinylcinnamoyl,
pyrraolyleinpamoyl, tetrazolylcinnamoyl, etc.],
amino-ar{iower)alkenoyl [e.g. aminocinnamoyl, etc.], lower
alkylamino-ar(lower)alkenoyl [e.g. methylaminocinnamoyl,
diméthylaminocinnamoyl, etc.],
acylamino=-ar(lower)alkenoyl, for example, lower
alkanoylamino-ar(lower)alkenoyl [e.qg.
acetylaminocinnamoyl, propionylaminocinnamayl,
jsobutyrylaminocinnamoyl, etc.],
cycloalkyl(lower)alkanoylamino-ar(lower)alkenoyl [e.g.
cyclopentylacetylaminocinnamoyl,
cyclohexylacetylaminocinnamoyl,
adamantylagetylaminocijnnamoyl, étc.],
cycloalkylcarbonylamino-ar(lower)alkenoyl [e.q.
cyclopropylcarbotiylaminocinnamoyl,
cyclopentylcarbonylaminocinnamoyl,
cyclohexylcarbonylaminocinnamoyl,
adamantylcarbonylaminocinnamoyl, etc.], lower
alkenoylamino-ar(lower)alkenoyl [e.g.
acryloylaminocinnamoyl, crotonoylaminocinnamoyl, etc.],
lower alkoxycarbonylamino=-ar(lower)alkenovl [e.g.
methoxycarbonylaminocinnamoyl,
ethoxycarbonylaminocinnamoyl, etc.l],
hydroxy(lower)alkanoylamino-ar(lower)alkenoyl [e.g.
hydroxyacetylaminocinnamoyl,
hydroxypropionylaminocinnamoyl, etc.], lower
alkoxy(lower)alkanoylamino-ar(lower)alkenoyl [e.g.
methoxyacetylaminocinnamoyl,
methoxypropionylaminocinnamoyl, ete.],
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halo(lower)alkanoylamino-ar(lower)alkenoyl [e.g.
chloroacetylaminocinnamoyl, bromobutyrylaminocinnamoyl,
trifluoroacetylaminocinnamoyl, etc.],
amino(lower)alkanoylamino-ar(lower)alkenoyl [e.g.
aminoacetylaminocinnamoyl, aminopropionylaminocinnamoyl,
etc.], lower alkylamino(lower)alkanoylamino-ar(lower)-
alkenoy.l [e.gzémethylaminoacetylaminocinnamoyl,
dimethylaminoacetylaminocinnamoyl, etc.], lower
alkanoylamino{lower)alkanoylamino-ar(lower)alkenoyl [e.g.
acetylamincacetylaminocinnamoyl,
acetylaminopropionylaminocinnamoyl, etc.],
carboxy(lower)alkanoylamino-ar{lower)alkenoyl [e.g.
carboxyacetylaminocinnamoyl,
carboxypropionylaminocinnamoyl, etc.], lower
alkoxycarbonyl(lower)alkanoylamino-ar(lower)alkenoyl [e.g.
ethoxycarbonylacetylaminocinnamoyl,
ethoxycarbonylpropionylaminoqinngmoyl, etc.], lower
alkoxycarbonyl (lower)alkenoylamino-ar(lower)alkenoyl [e.g.
ethoxycarbonylacryloylaminocinnamoyl, etc.}, .
halo({lower)alkoxycarbonylamino~ar(lower)alkenoyl [e.g.
chloroethoxycarbonylaminocinnamoyl, etc.], optionally
substituted heterocyclic(lower)alkanowlamino-ar(lower)-
alkenoyl [e.g. pyridylacetylaminocinnamoyl,
thienylacetylaminocinnanioyl,
methylpyrrolylacetylaminocinnamoyl, etc.],
aroylamino-ar(lower)alkenoyl [e.g. benzoylaminocinnamoyl,
etc.], optionally substituted
heterocycliccarbonylamino~ar(lower)alkenoyl [e.qg.
pyridylcarbonylaminocinnamoyl,
morpholinocarbonylaminocinnamoyl,
furylcarbonylaminocinnamoyl,
thienylcarbonylaminocinnamoyl,
oxazolylcarbonylaminocinnamoyl,
methyloxazolylcarbonylaminocinnamoyl,
dimethylisoxazolylcarbonylaminocinnamoyl,

~Z
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imidazelylcarbonylaminocinnamoyl,
methylimidazolylcarbonylaminocinnamoyl,
piperidylcarbonylaminocinnamoyl,
ethylpiperidylcarbonylaminocinnamoyl,
acetylpiperidylcarbonylaminocinnamoyl,
pyrrolidinylcarbonylaminocinnamoyl, |
acetylpyrrolidinylcarbonylaminocinnamoyl,
tert-butoxycarbonylpyrrolidinylcarbonylaminocinnamoyl,
etc.], lower alkylsulfonylamino-ar(lower)alkenoyl [e.g.
mesylaminocinnamoyl, ethylsulfonylaminocinnamoyl, etc.],
etc., N-(lower alkanoyl)~N-(lower alkyl)amino-~
ar(lower)alkenoyl [e.g. N-acetyl-N-methylaminocinnamoyl,
N-acetyl-N-ethylaminocinnamoyl, N-propionyl-N-
methylaminocinnamoyl, etc.], N-[lower alkoxy(lower)-
alkanoyl]-N-(lower alkyl)amino-ar(lower)alkenoyl [e.g.
N-methoxyacetyl-N-methylaminocinnamoyl,
N-methoxypropionyl-N-methylaminocinnamoyl, etc.],
N~(lower alkanoyl)-N-[heterocyclic(lower)alkyllamino-
ar{lower)alkenoyl [e.g. N-acetyl-N-pyridylmethylamino-
cinnamoyl, etc.), N-(lower alkanoyl)=N-[lower
alkoxy(lower)alkyllamino-ar(lower)alkenoyl [e.q.
N-acetyl-N-methoxyethylaminocinnamoyl,
N-acetyl-N-methoxymethylaminocinnamoyl,
N-propionyl-N-methoxyethylaminocinnamoyl, etc.],
N-(lower alkanoyl)-N-[lower alkoxycarbonyl(lower)alkyl]-
amino-ar(lower)alkenoyl [e.g.
N-acetyl-N-tert-butoxycarbonylmethylaminocinnamoyl,
N-agetyl—N-tert~butoxycarbonylethylaminocinnamoyl,
N-propionyl-N-tert-butoxycarbonylmethylaminocinnamoyl,
etc.], N-(lower alkanoyl)-N-[carboxy(lower)alkyl]amino~
ar(lower)alkenoyl [e.g.
N-acetyl-N-carboxymethylaminocinnamoyl,
N-acetyl-N-carboxyethylaminocinnamoyl,
N-propionyl-N-carboxymethylaminocinnamoyl, etc.], N-[lower
alkoxy(lower)alkanoyl]-N-[heterocyclic(lower)alkyl]amino~
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ar(lower)alkenoyl [e.qg.
N-methoxyacetyl-N-pyridylmethylaminocinnamoyl,
N-methoxypropionyl-N-pyridylmethylaminocinnamoyl, etc.],
N-[heterocycliccarbonyl]-N-[lower
alkoxy(lower)alkyl]amino=-ar(lower)alkenoyl [e.g.
N-pyridylcarbonyl-N-methoxymethylaminocinnaroyl,
N-pyridylcarbonyl-N-methoxyethylaminocinnamoyl,
N-thienylcarbonyl-N-methoxyethylaminocinnamoyl, etc.],
ureido-ar(lower)alkenoyl [e.g. ureidocinnamoyl, etc.],
lower alkylureido-ar(lower)alkenoyl [e.g.
methylureidocinnamoyl, ethylureidocinnamoyl,
dimethylureidocinnamoyl, ete.],
heterocyclicureido-ar(lower)alkenovl [e.g.
pyridylureidocinnamoyl, pyrimidinylureidocinnamoyl,
thienylureidocinnamoyl, etc.],

acyl-ar(lower)alkenoyl, for example, lower
alkanoyl-ar(lower)alkenoyl [e.g. formylcinnamoyl,
acetylcinnamoyl, propionylcinnamoyl, etc.],
carboxy-ar{lower)alkenoyl [e.g. carboxycinnamoyl, etc.],
lower alkoxycarbonyl-ar(lower)alkenoyl [e.g.
methoxycarbonylcinnamoyl, ethoxycarbonylcinnamayl, etc.],
carbamoyl-ar(lower)alkenoyl [e.g. carbamoylcinnamoyl,
etc.], lower alkylcarbamoyl-ar(lower)alkenoyl [e.g.
methylcarbamoylcinnamoyl, ethylcarbamoylcinnamoyl,
dimethylcarbamoylcinnamoyl, propylcarbamoylcinnamoyl,
isopropylcarbamoylcinnamoyl, diethylcarbamoylcinnamoyl,
N-methyl-N-ethylcarbamoylcinnamoyl, etc.],
hydroxy(lower)alkylcarbamoyl-ar(lower)alkenoyl [e.qg.
hydroxyethylcarbamoylcinnamoyl, |
bis(hydroxyethyl)carbamoylcinnamoyl, etc.],
N~[hydroxy(lower)alkyl]-N-(lower alkyl)carbamoyl-
ar(lower)alkenoyl [e.g. N-hydroxyethyl-N-
methylcarbamoylcinnamoyl, etc.],

lower alkoxy(lower)alkylcarbamoyl-ar(lower)alkenoyl [e.g.
methoxymethylcarbamoyleinnamoyl,
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methoxyethylcarbamoylcinnamoyl,
bis(methoxyethyl)carbamoylcinnamoyl,
ethoxyethylcarbamoylcinnamoyl,
methoxypropylcarbamoylcinnamoyl,
bis(ethoxyethyl)carbamoylcinnamoyl, etec.], N-[lower
alkoxy(lower)alkyl]-N-{lower
alkyl)carbamoyl-ar(lower)alkenoyl [e.g.
N-methoxyethyl-N-methylcarbamoylcinnamoyl,
N-ethoxyethyl-N-methylcarbamoylcinnamoyl, etc.],
heterocyclic(lower)alkylcarbamoyl-ar(lower)alkenoyl [e.g.
pyridylmethylcarbamoylcinnamoyl,
furylmethylcarbamoylcinnamoyl,
thienylmethylcarbamoylcinnamoyl, etc.],
N-[heterocyclic(lower)alkyl]-N=-(lower
alkyl)carbamoyl-ar(lower)alkenoyl [e.g.
N-pyridylmethyl-N-methylcarbamoylcinnamoyl, etc.],
heterocycliccarbamoyl-ar (lower)alkenoyl [e.g.
morpholinylcarbamoylcinnamoyl, thienylcarbamoylcinnamoyl.,
pyridylcarbamoylcinnamoyl, pyrimidinylcarbamoylcinnamoyl,
tetrazolylcarbamoylcinnamoyl, etc.], optionally
substituted heterocycliccarbonyl-ar(lower)alkenoyl [e.g.
morpholinocarbonylcinnamoyl,
pyrrolidinylcarbonylcinnamoyl,
piperidinocarbonylcinnamoyl,
tetrahydropyridylcarbonylcinnamoyl,
methylpiperazinylcarbonylcinnamoyl, etc.],

lower alkenylcarbamoyl-ar(lower)alkenoyl [e.g. -
vinylcarbamoylcinnamoyl, allylcarbamoylcinnamoyl, “©
methylpropenylcarbamoylcinnamoyl, etc.], lower
alkynylcarbamoyl-ar(lower)alkenoyl [e.g.
ethynylcarbamoylcinnamoyl, propynylcarbamoylcinnamoyl,
etc.], amino(lower)alkylcarbamoyl~ar(1ower)a1kenoyl [e.qg.
aminomethylcarbamoylcinnamoyl,
aminoethylcarbamoylcinnamoyl, etc.], lower
alkylamino(lower)alkylcarbamoyl-ar(lower)alkenoyl [e.g.
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methylaminomethylcarbamoylcinnamoyl,
methylaminoethylcarbamoylcinnamoyl,
ethylaminoethylcarbamoylcinnamoyl,
dimethylaminoethylcarbamoylcinnamdyl, etc.], lower
alkylcarbamoyloxy (lower)alkylcarbamoyl-ar (lower)alkenoyl
[e.g. methylcarbamoyloxymethylcarbamoylcinnamoyl,
methylcarbamoyloxyethylcarbamoylcinnamoyl,
ethylcarbamoyloxyethylcarbamoylcinnamoyl,
dimethylcarbamoyloxyethylcarbamoylcinnamoyl, etc.], lower
alkylcarbamoyl(lower)alkylcarbamoyl-ar(lower)alkenoyl
[e.g. methylcarbamoylmethylcarbamoylcinnamoyl,
methylcarbamoylethylcarbamoylcinnamoyl,
ethylcarbamoylethylcarbamoylcinnamoyl,
dimethylcarbamoylethylcarbamoylcinnamoyl, etc.], lower
alkoxycarbonyl(lower)alkylcarbamoyl-ar(lower)alkenoyl
[e.g. methoxycarbonylmethylcarbamoylcinnamoyl,
methoxycarbonylethylcarbamoylcinnamoyl,
ethoxycarbonylmethylcarbamoyleinnamoyl,
ethoxycarbonylethylcarbamoylcinnamoyl, etc.],

carboxy (lower)alkylcarbamoyl-ar(lower)alkenoyl [e.g.
carboxymethylcarbamoylcinnamoyl,
carboxyethylcarbamoylcinnamoyl, etc.], [lower
alkylcarbamoyl-ar(lower)alkyllecarbamoyl-ar (lower)alkenoyl
[e.g. (methylcarbamoyl-phenethyl)carbamoylcinnamoyl,
(ethylcarbamoyl-phenethyl)carbamoylcinnamoyl, etc.j,
[lower alkoxycarbonyl-ar(lower)alkyl]carbamoyl-
ar(lower)altkenoyl [e.g. (methoxycarbonyl-phenethyl)-
carbamoyl¢*innamayl, (ethoxycarbonyl-phenethyl)-
carbamoylcinnamoyl, etc.], :
[carboxy-ar(lower)alkyllcarbamoyl-ar(lower)alkenoyl [e.g.
carboxy-phenethyl)carbamoylcinnamoyl, etc.], N=~[lower
alkylcarbamoyl (lower)alkyl]~-N-~(lower

alkyl)carbamoyl-ar (lower)alkenoyl [e.g.
N-(methylcarbamoylmethyl)~N-methylcarbamoylcinnamoyl,
N-(methylcarbamoylethyl)-N-methylcarbamoylcinnamoyl,
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N-(ethylcarbamoylethyl)-N-methylcarbamoylcinnamoyl,
N-(dimethylcarbamoylethyl)-N-methylcarbamoylcinnamoyl,
etc.], N-[lower alkoxycarbonyl(lower)alkyl]-N-(lower
alkyl)carbamoyl-ar(lower)alkenoyl [e.g.
N-methoxycarbonylmethyl~N-methylcarbamoylcinnamoyl,
N=methoxycarbonylethyl-N-methylcarbamoylcinnamoyl,
N-ethoxycarbonylmethyl-N-methylcarbamoylcinnamoyl,
N-ethoxycarbonylethyl-N-methylcarbamoylcinnamoyl, etc.],
N-[carboxy(lower)alkyl]-N-(lower
alkyl)carbamoyl-ar(lower)alkenoyl [e.g.
N-carboxymethyl-N-methylcarbamoylcinnamoyl,
N-carboxyethyl-N-methylcarbamoylcinnamoyl, etc.],
arylcarbamoyl-ar(lower)alkenoyl [e.g.
phenylcarbamoylcinnamoyl, naphthylcarbamoylcinnamoyl,
etc.], etc., etc., ar(lower)alkynoyl [e.qg.
phenylpropioloyl, etc.], substituted or unsubstituted
heterocyclic(lower)alkenoyl such as
heterocyclic(lower)alkenoyl [e.g. morpholinylacryloyl,
pyridylacryloyl, thienylacryloyl, etc.],
amino-heterocyclic(lower)alkenoyl [e.qg.
aminopyridylacryloyl, etc.], lower
alkylamino-heterocyclic(lower)alkenoyl [e.g.
methylanminopyridylacryloyl, dimethylaminopyridylacrylayl,
etc.], acylamino-heterocyclic(lower)alkenoyvl, for example,
lower alkanoylamino-heterocyclic(lower)alkenoyl [e.g.
acetylaminopyridylacryloyl, propionylaminopyridylacryloyl,
etec.], lower alkenoylamino-heterocyclic(lower)alkenoyl
[e.g. acryloylaminopyridylacryloyl,
crotonoylaminopyridylacryloyl, etc.],
heterocyclic(lower)alkanoylamino~heterocyclic(lower)-
alkenoyl [e.g. pyridylacetylaminopyridylacryloyl,
thienylacetylaminopyridylacryloyl, etc.],
heterocycliccarbonylamino-heterocyclic(lower)alkenoyl
[e.g. pyridylcarbonylaminopyridylacryloyl,
furylcarbonylaminopyridylacryloyl, etc.], lower
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alkanoylamino(lower)alkanoylamino~heterocyclic(lower)-
alkenoyl [e.g. acetylaminoacetylaminopyridylacryloyl,
acetylaminopropionylaminopyridylacryloyl, etc.], lower
alkoxycarbonyl(lower)alkanoylamino-heterocyclic(lower)-
alkenoyl [e.g. ethoxycarbonylacetylaminopyridylacryloyl,
ethoxycarponylpropionylaminopyridylacryloyl, etec.], lower
alkoxy(lower)alkanoylamino-heterocyclic(lower)alkenoyl
[e.g. methoxyacetylaminepyridylacryloyl, methoxypropionyl-
aminopyridylacryloyl, ethoxypropionylaminopyridylacryloyl,
etc.], etc., lower alkylureido-heterocyclic(lower)alkenoyl
[e.g. methylureidopyridylacryloyl, etc.],
acyl-heterocyclic(lower)alkenoyl, for example, carboxy-
heterocyclic(lower)alkenoyl [e.g. carboxypyridylacryloyl,
etc.], lower alkoxycarbonyl-heterocyclic(lower)alkenoyl
[e.g. ethoxycarbonylpyridylacryloyl, etec.],

lower alkylcarbamoyl-heterocyclic(lower)alkenoyl [e.qg.
methylcarbamoylpyridylacryloyl,
ethylcarbamoylpyridylacryloyl,
dimethylcarbamoylpyridylacryloyl,
diethylecarbamoylpyridylacryloyl,
isopropylcarbamoylpyridylacryloyl,
N-ethyl-N-methylcarbamoylpyridylacryloyl, etc.]), lower
alkoxy(lower)alkylcarbamoyl-heterocyclic(lower)alkenoyl
[e.g. methoxymethylcarbamoylpyridylacryloyl,
methoxyethylcarbamoylpyridylacryloyl,
methoxypropylcarbamoylpyridylacryloyl,
ethoxyethylcarbamoylpyridylacryloyl,
bis(methoxyethyl)carbamoylpyridylacryloyl, etc.],
hydroxy(lower)alkylcarbamoyl-heterocyclic(lower)alkenoyl
[e.g. hydroxymethylcarbamoylpyridylacryloyl,
hydroxyethylcarbamoylpyridylacryloyl,
bis(hydroxyethyl)carbamoylpyridylacryloyl, etc.],
heterocycliccarbamoyl~heterocyclic(lower)alkenoyl [e.q.
pyridylcarbamoylpyridylacryloyl,
morpholinylcarbamoylpyridylacryloyl,

I
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thienylcarbamoylpyridylacryloyl,
pyrimidinylcarbamoylpyridylacryloyl, et=.],
heterocyclic(lower)alkylcarbamoyl-heterocyclic(lower) -
alkenoyl [e.yg. pyridylmethylcarbamoylpyridylacryloyl,
furylmethylcarbamoylpyridylacryloyl,
thienylmethylcarbamoylpyridylacryloyl, etc.],
heterocycliccarbonyl-heterocyclic(lower)alkenoyl [e.g.
morpholinocarbonylpyridylacryloyl,
pyrrolidinylcarbonylpyridylacrylayl,
piperidinocarbonylpyridylacryloyl, etc.], lower
alkenylcarbamoyl-heterocyclic (lower)alkenoyl [e.g.
vinylcarbamoylpyridylacryloyl,
allylcarbamoylpyridylacryloyl, etec.], lower
alkynylcarbamoyl-heterocyclic(lawer)alkenoyl [e.g.
ethynylcarbamoylpyridylacryloyl,
propynylcarbamoylpyridylacryloyl, etc.], etc., etc.,
heterocycliccarbonyl which may be substituted with
substituent [e.g. furoyl, thenoyl, nicotinoyl,
isonicotinoyl, morpholinocarbonyl, piperidinocarbonyl,
4-methyl-l-piperazinylcarbonyl,

4~ethyl-1l piperazinylcarbonyl,
dimethylaminopiperidinocarbonyl,
4-methylcarbamoyl-l-piperazinylcarbonyl,
1,2,3,6-tetrahydropyridylcarbonyl, pyrrolidinylcarbonyil,
indolylcarbonyl, etc.], aryloxycarbonyl which may be
substituted with nitro [e.g. phenyloxycarbonyl,
nitrophenyloxycarbonyl, etc.], ar(lower)alkoxycarbonyl
which may be substituted with nitro [e.g.
benzyloxycarbonyl, nitrobenzyloxycarbonyl, etc.],
substituted or unsubstituted carbamoyl or thiocarbamoyl
such as carbamoyl, lower alkylcarbamoyl [e.g.
methylcarbamoyl, ethylcarbamoyl, propylcarbamoyl,
isopropylcarbamoyl, butylcarbamoyl, isobutylcarbamoyl,
tert~-butylcarbamoyl, pentylcarbamoyl, dimethylcarbamoyl,
diethylcarbamoyl, N-ethyl-N-methylcarbamoyl, etc.],
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carboxy(lower)ulkylcarbamoyl [e.g. carboxymethylcarbamoyl,
carboxyethylcarbumoyl, etc.], esterified
carboxy(lower)alkylcarbanoyl, for example, lower
alkoxycarbonyl (lower)alkylcarbamoyl [e.q.
methoxycarbonylmethylcarbamoyl,
ethoxycarbonylmethylcarbamoyl,
ethoxycarbonylethyicarbamoyl, etc.], lower
alkenylcarbamoyl [e.g. vilylcarbamoyl, allylcarbamoyl,
etc.], cyclo(lowzr)alkylcarbamoyl [e.g.
cyclopropylcarbamoyl, cyclobutylcarbamoyl,
cyclopentylcarbamoyl, cyclohexylcarbamoyl, etc.],
halo(lower)alkanoylcarbamoyl [e.g.
tr’chloroacetylcarbamoyl, etc.],

substituted or unsubstituted arylcarbamoyl, for example,
arylecarbamoyl [e.g. phenylcarbamoyl, tolylcarbamayl.
xylylcarbamoyl, naphthylcarbamoyl, ethylphenylcarbamoyl,
ete.], arylthiocarbamoyl [e.g. phenylthiocarbamoyl, etc.],
lower alkoxy-arylcarbamovl [e.g. methexyphenylearbamoyl,
etc.], halo-arylcarbamoyl [e.g. fluorophenylcar“amoyl,
chlorophenylcarbamoyl, ete.], halo(lower)alkyl~-
arylcarbamoyl [e.g. trifluoromethylphenylcarbamoyl, etc.],
nitro-arylcarbamoyl [e.g. nitrophenylcarbamoyl, etc.],
cyano-arylcacbamoyl [e.g. cyanophenylcarbamoyl, etc.],
hydroxy(lower)alkyl-arylearbamoyl [é.g. hydroxymethyl=
phenylcarbamoyl, hydroxyethylphenylcarbamoyl, etec.],
amino-arylcarbamoyl [e.g. aminophenylcarbamoyl, etc.],
lower alkylamino-arylcarbamoyl [e.g.
methylaminophenylcarbamoyl, ethylaminophenylearbamoyl,
dimethylaminoprhenylcarbamoyl, etc.], lower alkanoylamino-
arylcarbamoyl [e.g. acetylaminophenylcarbamoyl,
propionylaminophenylcarbamoyl, etc.], N«(lowexr
alkanoyl)-N=-{lower alkyl)am'no-arylcarhamoyl [e.g.
N-acetyl-N~methylaminophenylcacbamoyl,
N-propionyl-N-methylaminophenylcarbamoyl; etc.],

lower alkoxy(lower)alkanoylamino-arylcarbamoyl [ec.q.
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mechoxyacecylaminophenylcarbamoyl,
methoxypropionylaminophenylcarbamoyl, etc.], lower
alkoxycarbonyl(lower)alkanoylamino-arylcarbamoyl [e.q.
ethoxycarbonylacetylaminophenylcarbamoyl,
methoxycarbonylpropionylaminophenylcarbamoyl, etc.],
carboxyamino-arylcarbamoyl [e.g.
carboxyaminophenylcarbamoyl, etc.], lower
alkoxycarbonylamino-arylcarbamoyl [e.q. }
ethoxycarbonylaminophenylcarbamoyl, etc.], |
aroylamino~arylcarbamoyl [e.g.

benzoylaminophenylcarbamoyl, ete.],
heterocycliccarbonylamino~arylcarbamoyl [e.q.
pyridylcarbonylaminophenylcarbamoyl,
furylcarbonylaminophenylcarbamoyl,
morpholinocarbonylaminephenylcarbamoyl, etc.],
heterocyclic(lowsr)alkanoylamino-arylcarbamoyl [e.q.
pyridylacetylaminophenylcarbamoyl,
thienylacetylaminophenylcarbamoyl, etc.],

ureido~arylcarbamoyl [e.g. ureidophenylcarbamoyl, etc.l],

lower alkylureido-arylcarbamoyl [e.g.

methylureidophenylcarbamoyl, ethylureidophenylcarbamoyl,

etc.), hydroxyimino(lower)alkyl-arylcarbamoyl [e.g.
hydroxyiminoethylphenylcarbamoyl, etc.], lower
alkoxyimino(lower)alkyl-arylcarbamoyl [e.g.
methoxyiminoethylphenylcarbamoyl, etc.], lower
alkylhydrazono(lower)alkyl-arylcarbamoyl [e.g.
methylhydrazonoethylphenylcarbamoyl, .
dimethylhydrazonoethylphenylearbamoyl, etec.],

optionally substituted heterocyclic-arylcarbamoyl [e.g.
oxopyrrolidinylphenylcarbamoyl,

oxopiperidinophenylcarbamoyl,

dioxopyrrolidinylphenylcarbamoyl,

orooxazolidinylphenylcarbamoyl, pyrrolylphenylcarbamoyl,

etc.), acyl-arylcarbamoyl, for w«ample,

carboxy-arylcarbamoyl [e.g. carboxyphenylcdrbamoyl, etc.],
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lower alkoxycarbonyl-arylcarbamoyl [e.g.
ethoxycarbonylphenylcarbamoyl, etc.], =
heterocycliccarbonyl-arylcarbamoyl [e.g.
morpholinocarbonylphenylcarbamoyl,
pyrrolidinylcarbonylphenylcarbamoyl,
piperidinocarbonylphenylcarbamoyi,
1,2,3,6~tetrahydropyridylcarbonylphenylcarbamoyl,
piperazinylcarbonylphenylcarbamoyl,
thiomorpholinocarbonylphenylcarbamoyl, etc.],
heterocycliccarbonyl-arylcacbamoyl substituted with lower

alkyl [e.g. methylpiperazinylcarbonylphenylcarbamoyl,
ethylpiperazinylcarbonylphenylcarbamoyl, etc.],
heterocycliccarbonyl-arylcarbamoyl substituted with aryl

[e.g. phenylpiperazinylcarbonylrhenylcarbamoyl, etc.],
heterocycliccarbonyl-arylecarhamiyl substituted with a
heterocyclic group {e.g. pyridylpiperazinylcarbonyl~
phenylcarkamoyl, etc.), heturocycliccarbonyl-arylcarbamoyl
substituted with lower alkanoyl [e.(. acetylpiperazinyl-
carbonylphenylcarbamoyl, etc.], heterocyclicecarbonyl=
arylcarbamoyl substituted with lower alkoxycarbonyl [e.g.
ethoxycarbonylpiperazinylcarbonylphenylcarbamayl, etc.],
heterocycliccarbonyl-arylcarbamoyl substituted with lowexr
alkylamino [e.g. methylaminopiperazinylcarbonyl-

phenylcarbamoyl, dimethylaminopiperidinocarbonylphenyl=
carbamoyl, etc.], heterocycliccarbonyl=-arylcarbamoyl

substituted with lower alkylcarbamoyl [e.g.
methylcarbamoylpiperazinylcarbonylpnenylcarbamoyl, etc.l], -
carbamoyl-arylcarbamoyl [e.g. carbamoylphenylcarbamoyl,
ete.], lower alkylcarbamoyl-arylcarbamoyl [e.g.
methylcarbamoylphenylcarbamoyl, ethylcarbamoylphenyl-
carbamoyl, propylcarbamoylphenylcarbamoyl,
dimethylcarbamoylphenylcarbamoyl,
diethylcarbamoylphenylcarbamoyl,
N-athyl=N-methylcarbamoylphenyicarhamoyl,
N-isopropyl-N-methylcarbamoylphenylcarbamoyl, ete.l,

i)




hydroxy(lowe)alkylcarbamoyl-arylcarbamoyl [e.g-
hydroxymethylcarbamoylphenylcarbamoyl,
hydroxyethylcarbamoylphenylcarbamoyl,
bis{hydroxyethyl)carbamoylphenylcarbamoyl, etc.l],

5 N-[hydroxy(lower)alkyl]-N~(lower
alkyl)carbamoyl-arylcarbamoyl [e.g., N=-(hydroxyethyl)-N-
methylcarbamoylphenylcarbamoyl, etc.],
lower alkoxy(Jlower)alkylcarbamoyl-arylcarbamoyl [e.g.
methoxymethylcarbamoylphenylcaxbamoyl,

10 methoxyethylcarbamoylphenylcarbamoyl,
ethoxyethylcarbamoylphenylcarbamoyl,
bis(methoxyethyl)carbamoylphenylcarbamoyl,
bis{ethoxyethyl)carbamoylphenylcarbamoyl, ete.l,

. N-{lower alkoxy(lower)alkyll-N-(lower

wees’ 15 alkyl)carbamoyl~arylcarbamoyl [e.d.

N-(methoxyethyl)-N-methylcarbamoylphenylcarbamoyl,

N-(methoxypropyl)-N-methylcarbamoylphenyléarbamoyl, ete.),

. lower alkylamino(lower)alkylcarbamoyl-arylcarbamoyl [e.g.

'ff? methylaminoethylcarbamoylpheny lcarbamoyl,

UMY dimethylaminoethylcarbamoylphenylcarbamoyl, etc.l],

. N-[lower alkylamino(lower)alkyl]}-N«({lcwer alkyl)carbamoyl-

::ﬁ:. arylcarbamoyl [e.g. N-{dimethylaminoethyl)-N-methyl-

oo’ carbamoylphenylcarbamoyl,
N-(dimethylaminopropyl)-N-methylcarbamoylphenylcarbamoyl,

25 etc.], heterocycliccarbamoyl-arylcarbamoyl [e.g.
morpholinylcarbamoylphenylcarbamoyl,
thienylcarbamoylphenylcarbamoyl,
pyridylcarbamoylphenylcarbamoys.,
pyrimidinylcarbamoylphenylcarkamoyl, etc.],

30 N-(heterocyclic)~N-(lower alkyl)carbamoyl-arylcarbamoyl
[e.g. N-pyridyl-N-methylcarbamoylphenylcarbamoyl, etc.],
heterocyclic(lower)alkylcarbayoyl-arylcarbamoyl [e.g.
pyridylmethylcarbamoylphenylcarbamoyl,
pyridylethylcarbamoylphenylcarbamoyl,

35 thienylmethylcarisamoylphenylcarbamoyl, ete.],
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N~[heterocyclic(lower)alkyi]—N-(lower
alkyl)carbamoyl-arylcarbamoyl [e.g.
N-pyridylmethyl-N-methylcarbamoylphenylcarbamoyl, etc.],
N-[heterocyclic{lower)alkyl]-N-[lower alkoxy(lower)alkyl]-
carbamoyl-arylcarbamoyl [e.g.
N-pyridylmethyl-N-methoxyethylcarbamoylphenylcarbamoyl,
etc.] arylcarbamoyl-arylcarbamdyl‘[e.g.
phenylcarbamoylphenylcarbamoyl, etec.], lower
alkylamino-arylcarbamoyl-arylcarbamoyl [e.g.
dimethylaminophenylcarbamoylphenylcarbamoyl, etc.],

lower alkanoyl-arylcarbamoyl [e.g. acetylphenylcarbamoyl,
propionylphenylcarbamoyl, etc.}, ete., etc.,
ar(lower)alkylcarbamoyl [e.g. benzylcarbamoyl,
phenethylcarbamoyl, etc.], heterocycliccarbamoyl [e.gd.
furylcarbamoyl, thienylcarbamoyl, pyridylcarbamoyl,
quinolylcarbamoyl, isoquinolylcarbamoyl,
pyrimidinylcarbamoyl, pyrazolylcarbamoyl, etc.],
heterocyclic({lower)alkylcarbamoyl [e.g.
pyridylmethylcarbamoyl, pyridylethylcarbamoyl,
furylmethylcarbamoyl, thienylmethylcarbamoyl, etc.],
arylaminocarbamoyl [e.g. phenylaminocarbamoyl, etec.],
aroylcarbamoyl [e.g. benzoylcarbamoyl, etc.], etc., lower
alkylsulfonyl [e.g. mesyl, ethylsulfonyl, propylsulfonyl,
isopropylsulfonyl, tert-butylsulfonyl, pentylsulfonyl,
etc.], arylsulfonyl [e.g. tosyl, phenylsulfonyl, ete.],
ar(lower)alkylsulfonyl [e.g. benzylsulfonyl,
phenethylsulfonyl, etc.], ar(lower)alkenylsulfonyl [e.g.
styrylsulfonyl, cinnamoylsulfonyl, etc.], phthaloyl,
substituted or unsubstituted amino acid residue mentioned
below, or the like.

Suitable "amino acid residue!" may include natural or
artificial ones, and such amino acid may be glycine,
sarcosine, alanine, f-alanine, valine, norvaline, leucine,
isoleucine, norleucine, serine, threonine, cysteine,
methionine, phenylalanine, phenylglycine, tryptophan,
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tyrosine, proline, hydroxyproline, glutamic acid, aspartic
acid, glutamine, asparagine, lysine, arginine, histidine,
ornithine, or the like, in which more preferable one is
glycine, sarcosine, alanine, B-alanine and proline, and
the most preferable ong is glycine. And said amino acid
residue may be substituted with suitable substituent(s)
such as the above-mentioned lower alkyl, the
above-mentioned aryl, the above-mentioned acyl,
ar(lowerj)alkyl [e.g. benzyl, phenethyl, trityl, etc.],
rycloalkyl [e.g. cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, cycloheptyl, cvclooctyl, adamantyl, etc.],

a heterocyclic group mentioned below,
heterocyclic(lower)alkyl [e.g. pyridylmethyl,
pyridylethyl, imidazolylmethyl, furylmethyl,
thienylmethyl, morpholinomethyl, piperidinomethyl, etc.],
substituted or unsubstituted amidino [e.g. amidino,
methylamidino, N-ethyl-{'=-cyanoamidino, etc.], or the
like.

Preferred example of said amino acid residue
substituted with suitable substituent(s) may be amino acid
residue substituted with lower alkyl [e.g. ethylglycyl,
isopropylglycyl, dimethylglycyl, diethylglycyl,
ethylsarcosyl, isopropylsarcosyl, methylalanyl,
methyl-f-alanyl, dimethyl-pg~alanyl, etc.], amino acid
residue substituted with aryl [e.g. N=phenylglycyl,
N-tolylglycyl, N-phenylalanyl, N-phenylsarcosyl, etc.],
amino acid residue substituted with ar(lower)alkyl [e.g.
benzylglycyl, tritylglycyl, phenethylglycyl,
benzylsarcoésyl, benzylalanyl, etc.], amino acid residue
substituted with a heterocyclic group (e.g.
morpholinoglycyl, piperidinoglycyl., pyridylglycyl, etc.],
amino acid residue substituted with
heterocyclic(lower)alkyl [e.g. pyridylmethylglycyl,
imidazolylmethylglycyl, furylmethylglycyl,
thienylmethylglycyl, etc.], amino acid residue substituted
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with cycloalkyl [e.g. cyclopropylglycyl, cyclobutylglycyl,
cyclopentylglycyl, cyclohexylglycyl, cycloheptylglycyl,
cyclooctylglycyl, adamantylglycyl, cyclohexylsarcosyl,
cycloheptylsarcosyl, cyclohexylalanyl, etc.], amino acid
residue substituted with optionally substituted amidino
[e.g. amidinoglycyl, methylamidinoglycyl,
N-ethyl-N'-cyanoamidinoglycyl, etc.], amino acid residue
substituted with acyl such as amino acid residue
substituted with alkanoyl [e.g. formylglycyl,
acetylglycyl, acetylsarcosyl, acetylalanyl,

acetyl-y -alanyl, propionylglycyl, butyrylglycyl,
isobutyrylglycyl, valexrylglycyl, isovalerylglycyl,
pivaloylglycyl, hexanoylglycyl, heptanoylglycyl, ete.],
amino acid residue substituted with halo(lower)alkanoyl
[e.g. trifluoroacetylglycyl, trifluoroacetylsarcosyl,
trifluoroacetylalanyl, bromcacetylglycyl,
heptafluorcbutyrylglycyl, etc.], amino acid residue
substituted with hydroxy(lower)alkanoyl [e.g.
glycoloylglycyl, glycoloylsarcosyl, lactoylglycyl,
lactoylalanyl, etc.], amino acid residue substituted with
lower alkylsulfonyloxy(lower)alkanoyl [e.g.
mesyloxyacetylglycyl, ethylsulfonyloxyacetylglycyl,
mesyloxyacetylsarcosyl, etc.], amino acid residue
substituted with lower alkoxy(lowdr)alkanoyl [e.g.
methoxyacetylglycyl, ethoxyacetylglycyl,
methoxyacetylsarcosyl, methoxypropionylalanyl, etc.],
amino acid residue substituted with aryloxy(lower)alkanoyl
[e.g. phenyloxyacetylglycyl, phenyloxypropionylglycyl,
phenyloxyacetylsarcosyl, etc.], amino acid residue
substituted with lower alkylthio(lower)nlkanoyl [e.g.
methylthioacetylglycyl, methylthiopropionylglycyl, etc.l,
amino acid residue substituted with lower alkylcarbamoyl-
(lower)alkanoyl [2.g. methylcarbamoylpropionylglycyl,
methylcarbamoylpropionylalanyl, etc.), aminoc acid residue
substituted with lower alkanoyloxy(lower)alkanoyl [e.g.
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acetyloxyacetylglycyl, acetyloxyacetylsarcosyl,
propionyloxyacetylglycyl, acetyloxypropionylalanyl, etc.],
amino acid residue substituted with carboxy(lower)alkanoyl
[e.g. carboxyacetylglycyl, carboxypropionylglycyl,
carboxypropionylsarcosyl, . carboxyacetylalanyl, etc.],
amino acid residue substituted with lower
alkoxycarbonyl(lower)alkanoyl [e.g. methoxycarbonylacetyl-
glycyl, ethoxycarbonylpropionylglycyl,
methoxycarbonylacetylsarcosyl, etc.], amino acid residue
substituted with ar(lower)alkanoyl [e.g.
phenylacetylglycyl, phenylacetylsarcosyl,
phenylpropionylalanyl, phenylpropionylglycyl,
naphthylacetylglycyl, phenylbutyrylglycyl, etc.], amino
acid residue substituted with optionally substitu’.ed
heterocyclic(lower)alkanoyl [e.g. morpholinoacetylglycyl,
thiomorpholinoacetylglycyl, its oxide or dioxide,
pyridylacetylglycyl, morpholinopropionylalanyl,
imidazolylacetylglycyl, piperidinoacetylglyayl,
pyrrolidinylacetylglycyl, hexamethyleneiminoacetylglycyl,
nmethylpiperazinylacetylglycyl,
pyridylpiperazinylacetylglycyl, etc.], amino acid residue
substituted with lower .lkenoyl [e.g. acryloylglycyl,
crotonoylglycyl, 3-pentenoylglycyl, 3-butenoylglycyl,
4-pentenoylglycyl, 3-butenoylsarcosyl, etc.l], amino acid
residue substituted with ar(lower)alkenoyl [e.g.
cinnamoylglycyl, allocinnamoylglycyl,
a~-methylcinnamoylglycyl, 4-methylcinnamoyliglycyl,
cinnamoylsarcosyl, etc.), amino acid residue substituted
with lower alkoxy-ar(lower)alkenoyl [e.g.
methoxycinnamoylglycyl, ethoxycinnamoylglycyl,
dimethoxycinnamoylglycyl, etc.], amino acid residue
substituted with lower zlkylenedioxy-ar(lower)alkenoyl
[e.q. methylenedloxycinnamoylglycyl,
ethylenedioxycinnamoylglycyl, etc.],

amino acid residue substituted with
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nitro-ar(lower)alkenoyl [e.g. nitrocinnamoylglycyl, etc.],
amino acid residue substituted with
cyano-ar(lower)alkenoyl [e.g. cyanocinnamoylglycyl, etc.],
amino acid residue substituted with halo-ar(lower)alkenoyl
[e.g. chlorocinnamoylglycyl, fluorocinnamoylglycyl, etc.],
amino acid residue substituted with hydroxy-
ar(lower)alkenoyl [e.g. hydroxycinnamoylglycyl, etc.],
amino acid residue substituted with hydroxy(lower)alkoxy-
ar(lower)alkenoyl [e.g. hydroxymethoxycinnamoylglycyl,
hydroxyethoxycinnamoylglycyl, etc.],

amino acid residue substituted with amino(lower)alkoxy-
ar(lower)alkenoyl [e.g. aminoethoxycinnamoylglycyl, etc.l,
amino acid residue substituted with lower
alkylamino(lower)alkoxy-ar(lower)alkenoyl [e.g.
methylaminomethoxycinnamoylglycyl, '
dimethylaminoethoxy¢innamoylglycyl, etc.], .

amino acid residue substituted with
heterocyclic(lower)alkoxy-ar(lower)alkenoyl [e.g.
pyridylmethoxycinnamoylglycyl, etc.],

amino acid residue substituted with optionally substituted
heterocyclic-ar(lower)alkenoyl [e.g. morpholinocinnamoyl~
glycyl, methylpiperazinylcinnamoylglycyl, pyrrolidinyl-
cinnamoylglycyl, oxopyrrolidinylcinnamoylglycyl,
oxopiperidinocinnamoylglycyl, dioxopyrrolidinyl-
cinnamoylglycyl, oxooxazolidinylcinnamoylglycyl,
pyrrolylcinnamoylglycyl, tetrazolylcinnamoylglycyl, etc.],
amino acid residue substituted with
amino-ar(lower)alkenoyl [e.g. aminocinnamoylglycyl, etc.],
amino acid residue substituted with lower
alkylamino-ar(lower)alkenoyl [e.g. methylaminocinnamoyl-
glycyl, dimethylaminocinnamoylglycyl, etc.],

amino acid residue substituted with
acylamino-ar(lower)alkenoyl, for example,

amino acid residue substituted with lower alkanoylamino-
ar(lower)alkenoyl [e.g. acetylaminocinnamoylglycyl,
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propionylaminocinnamoylglycyl, isobutyrylaminocinnamoyl-
glycyl, etc.], amino'acid residue substituted with
cycloalkyl(lower)alkanoylamino-ar(lower)alkenoyl [e.g.
cyclopentylacetylaminocinnamoylglycyl,
cyclohexylacetylaminocinnamoylglycyl,
adamantylacetylaminocinnamoylglycyl, etc.], amino acid
residue substituted with
cycloalkylcarbonylamine-ar(lower)alkenoyl [e.g.
cyclopropylcarbonylaminocinnamoylglycyl,
cyclopentylcarbonylaminocinnamoylglycyl,
cyclohexylcarbonylaminocinnamoylglycyl,
adamantylcarbonylaminocinnamoylglycyl, etc.], amino acid
residue substituted with lower
alkenoylamino-ar(lower)alkenoyl [e.g.
acryloylaminocinnamoylglycyl,
crotonoylaminocinnamoylglycyl, etc.], amino acid residue
substituted with lower alkoxycarbonylamino-ar(1ower)-
alkenoyl [e.g. methoxycarbonylaminocinnamoylglycyl,
ethoxycarbonylaminocinnamoylglycyl, etc.],

amino acid residue substituted with

hydroxy ( lower)alkanoylamino-ar(lower)alkenoyl [e.g.
hydroxyacetylaminocinnamoylglycyl,
hydroxypropionylaminocinnamoylglycyl, etc.],

amino acid residue substituted with lower
alkoxy(lower)alkanoylamino-ar(lower)alkenoyl [e.q.
methoxyacetylaminocinnamoylglycyl,
methoxypropionylaminocinnamoylglycyl, etc.l],

amino acid residue substituted with _
halo(lower)alkanoylamino-ar(lower)alkenoyl [e.g.
chloroacetylaminocinnamoylglycyl,
trifluoroacetylaininocinnamoylglycyl,
bromobutyrylaminocinnamoylglycyl, etc.],

amino acid residue substituted with
amino(lower)alkanoylamino-ar(lower)alkenoyl [e.g.
aminoacetylaminocinnamoylglycyl,
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aminopropionylaminocinnamoylglycyl, etc.],

amino acid residue substituted with lower
alkylamino(lower)alkanoylamino-ar(lower)alkenoyl [e.g.
methylaminoacetylaminocinnamoylglycyl,
dimethylaminoacetylamino¢innamoylglycyl, etc.],

amino acid residue substituted with lower
alkanoylamino{lower)alkanoylamino-ar(lower)alkenoyl [e.g.
acetylaminoacetylaminocinnamoylglycyl,

acetylaminopropiorn vlaminocinnamoylglycyl, etc.],

amino acid residue substituted with
carboxy(lower)alkanoylamino-ar(lower)alkeh0yl [e.q.
carboxyacetylaminocinnamoylglveyl,
carboxypropionylaminocinnamoylglycyl, etc.],

amino acid residue substituted with lower
alkoxycarbonyl(lower)alkanoylamino-ar(lower)alkenoyl [e.g.
ethoxycarbonylacetylaminocinnamoylglycyl,
ethoxycarbonylpropionylaminocinnamoylglycyl, etc.],

amino acid residue substituted with lower
alkoxycarbonyl(lower)alkenoylamino~ar(lower)alkenoyl [e.g.
ethoxycarbonylacrYldylaminocinnamoylglycyl, etc.],

amino acid residue substituted with '
halo(lower)alkoxycarbonylamino-ar(lower)alkenoyl [e.g.
chloroethoxycarbonylaminocinnamoylglycyl, etc.],

amino acid residue substituted with optionally substituted
heterocyclic(lower)alkanoylamino-ar(lower)alkenoyl [e.g.
pyridylacetylaminocinnamoylglycyl,
thienylacetylaminocinnamoylglycyl,
methylpyrrolylacetylaminocinnamoylglycyl, etc.],

amino acid residue substituted with
aroylamino-ar(lower)alkenoyl [e.g.
benzoylaminocinnamoylglyecyl, etc.],

amino acid residue substituted with optionally substituted
heterocycliccarbonylamino-ar(lower)alkenoyl [e.qg.
pyridylcarbonylaminocinnamoylglycyl,
morpholinocarbonylaminocinnamoylglycyl,
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furylcarbonylaminocinnamoylglycyl,
thienylcarbonylaminocinnamoylglycyl,
oxazolylearbonylaminocinnamoylglycyl,
methyloxazolylcarbonylaminocinnamoylglycyl,
dimethylisoxazolylcarbonylaminocinnamoylglycyl,
imidazolylcarbonylaminocinnamoylglycyl,
methylimidazolylcarbonylaminocinnamoylalycyl,
piperidylcarbonylaminocinnamoylglycyl,
ethylpiperidylcarbonylaminocinnamoylglycyl,
acetylpiperidylcarbonylaminocinnamoylglycyl,
pyrrolidinylcarbonylaminocinnamoylglycyl,
acetylpyrrolidinylcarbonylaminocinnamoylglycyl,
tert-butoxycarbonylpyrrolidinylcarbonylaminocinnamoyl-
glycyl, etc.}, amino acid residue substituted with lower
alkylsulfonylamino-ar(lower)alkenoyl [e.qg.
mesylaminocinnamoylglycyl,
ethylsulfonylaminocinnamoylglycyl, etc.], etc.,

amino aclid residue subs*ituted with N-(lower
alkanoyl)-N-(lower alkyl)amino-ar(lower)alkenoyl [e.g.
N~acetyl-N-methylaminocinnamoylglycyl,
N-acetyl-N-ethylaminocinnamoylglycyl,
N-propionyl-N-methylaminocinnamoylglycyl, etc.],

amino acid resieue substituted with N-[lower
alkoxy(lower)alkanoyl]-N-(lower alkyl)amino=
ar(lower)alkenoyl [e.g. N-methoxyacetyl-N-
methylaminscinnamoylglycyl, N-methoxypropionyl=N-
methylaminocinnamoylglycyl, etc.], amino acid residue
substituted with N-(lower alkanoyl)-N-
[heterocyclic(lower)alkyl]amino~ar(lower)alkenoyl [e.g.
N-acetyl-N-pyridylmethylaminocinnamoylglycyl, etc.l,
amino acid residue substituted with N-(lower alkanoyl)-N-
[lower alkoxy(lower)alkyllamino-ar(lower)alkenoyl [e.g.
N-acetyl-N-methoxyethylaminocinnamoylglycyl,
N-acetyl-N-methoxymethylaminocinnamoylglycyl, N-propionyl-
N-methoxyethylaminocinnamoylglycyl, etc.], amino acid
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residue substituted with N~(lower alkanoyl)~N-[lower
alkoxycarbonyl(lower)alkyl]amino~ar(lower)alkenoyl [e.qg.
N-acetyl-N-tert-butoxycarbonylmethylaminocinnamoylglycyl,
N-acetyl~-N-tert-butoxycarbonylethylaminocinnamoylglycyl,
N-propionyl-N-tert-butoxycarboiiylmethylaminocinnamoyl-
glycyl, etc.]l, amino acid residue substituted with
N-{lower alkanoyl)-N-[carboxy(lower)alkyl]amino-ar(lower)-
alkenoyl [e.g. N-acetyl-N-carboxymwethylaminocinnamoyl-
glycyl, N-acetyl-N-carboxyethylaminocinnamoylglycyl,
N-propionyl-N-carboxymethylaminocinnamoylglycyl, etc.],
amino acid residue substituted with N-[lower
alkoxy(lower)alkanoyl]~N-{heterocyclic(lower)alkyllamino=
ar(lower)alkenoyl [e.g.
N-methoxyacetyl-N-pyridvlimethylaminocinnamoylglycyl,
N-methoxypropionyl-N-pyridylmethylaminocinnamoylglycyl,
etc.], amino acid residue substituted with
N-[heterocycliccarbonyl]-N=[lower
alkoxy(lower)alkyllamino-ar(lower)alkenoyl [e.q.

M .pyridylcarbonyl-N-methoxymethylaminocinnamoylglycyl,
N-pyridylcarbonyl-N-methoxyethylaminocinnamoylglycyl,
N-thienylcarbonyl~N-methoxyethylaminocinnamoylglycyl,
etc.), amino acid residue substituted with ureido-
ar(lower)alkenoyl [e.g. ureidocinnamoylglycyl, etc.],
amino acld residue substituted with lower
alkylureido-ar(lower)alkenoyl [e.g.
methylureidocinnamoylglycyl, ethylureidocinnamoylglycyl,
dimethylureidocinnamoylglycyl, etc.],

amino acid residue substituted with
heterocyclicureido-ar(lower)alkenoyl [e.g.
pyridylureidocinnamoylglycyl,
pyrimidinylureidocinnamoylglycyl,
thienylureidocinnamoylglycyl, etc.l,

amino acid residue substituted with acyi-ar(lower)-
alkenoyl, for example, amino acid residue substituted with

lower alkanoyl-ar(lower)alkenoyl [e.g.
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formylcinnamoylglycyl, acetylcinnamoylglycyl,
propionylcinnamoylglycyl, etc.],

amino acid residue substituted with carboxy-ar(lower)-
alkenoyl [e.g. carboxycinnamoylglycyl, etc.],

amino acid residue substituted with lower
alkoxycarbonyl-ar(lower)alkenoyl [e.qg.
methoxycarbenylcinnamoylglycyl,
ethoxycarbonylcinnamoylglycyl, etc.],

amino acid residue substituted with carbamoyl-ar(lower)-
alkenoyl [e.g. carbamoylcinnamoylglycyl, etc.],

amino acid residue substituted with lower
alkylcarbamoyl-ar(lower)alkenoyl [e.g.
methylcarbamoylcinnamoylglycyl,
ethylcarbamoylcinnamoylglycyl,
dimethylcarbamoylcinnamoylglycyl,
propylcarbamoylcinnamoylglycyl,
isopropylcarbamoylcinnamoylglycyl,
diethylcarbamoylcinnamoylglycyl,
N-methyl-N-ethylcarbamoylcinnamoylglycyl, etc.],

amino acid residue substituted with
hydroxy(lower)alkylcarbamoyl-ar(lower)alkenoyl [e.qg.
hydroxyethylcarbamoylcinnamoylglycyl,
bis(hydroxyethyl)carbamoylcinnamoylglyceyl, etc.],
amino acid residue substituted with
N=[hydroxy(lower)alkyl]-N~(lower
alkyl)carbamoyl-ar(lower)alkenoyl [e.g.
N-hydroxyethyl-N-methylcarbamoylcinhamoylglycyl, ete.],
amino acid residue substituted with lower
alkoxy(lower)alkylcarbamoyl=-ar (lower)alkenoyl [e.g.
methoxymethylcarbamoylcinnamoylglyeyl,
methoxyethylcarbamoylcinnamoylglycyl, bis(methoxyethyl)-
carbamoylcinnamoylglycyl,
ethoxyethylcarbamoylcinnamoylglycyl,
methoxypropylecarbamoylcinnamoylglycyl,
bis(ethoxyethyl)carbamoylecinnamoylglycyl, etc.],




&

10

15

20

25

30

35

- 34 -

amino acid residue substituted with N-{lower
alkoxy(lower)alkyl]~N~(lower alkyl)carbamoyl-ar(lower)-
alkenoyl [e.g. N-methoxyethyl-N-methylcarbamoylcinnamoyl~-
glycyl, N-ethoxyethyl-N-methylcarbamoyleinnamoylglyeyl,
etc.], amino acid residue substituted with
heterocyclic(lower)alkylcarbamoyl-ar{lower)alkenoyl [e.g.
pyridylmethylcarbamoyicinnamoylglycyl,
furylmethylcarbamoylcinnamoylglycyl,
thienylmethylcarbamoylcinnamoylglycyl, etc.}, amino acid
residue substituted with N-[heterocyclic(lower)alkyl]-
N-(lowex alkyl)carbamoyl=-ar(lower)alkenoyl [e.g.
N-pyridylmethyl-N-methylcarbamoylcinnamoylglycyl, eta.],
amino acid residue substituted with
heterocycliccarbamoyl-ar(lower)alkenoyl [e.g. morpholinyl-
carhamoylcinnamoylglysyl, thienylcarbamoylcinnamoylglycyl,
pyridylcarbamoylcinnamoylgiycyl, pyrimidinylcarbamoyl-
cinnamoylglycyl, tetrazolylcarbamoylcinnamoylglycyl,
etc.], amino acid residue substituted with optionally
substituted heterocycliccarbonyl-ar(lower)alkenoyl [e.g.
morpholinocarbonylcinnamoylglyeyl, pyrrolidinyl-
carbonylcinnamoylglyeyl, piperidinocarbonylcinnamoyl-
glycyl, tetrahydropyridylcarbonyleinnamoylglycyl,
methylpiperazinylcarbonylcinnamoylglycyl, etc.l],

amino acid residue substlituted with lower
alkenylcarbamcyl-ar(lawer)alkenoyl [e.g.
vinylcarbamoylcinnamoylglycyl,
allylcarbamoylcinnamoylglycyl,
methylpropenylcarbamoylcinnamoylglycyl, etec.], amino acid
residue substituted with lower
alkynylcarbamoyl=-ar(lower)alkenoyl [e.g.
ethynylcarbamoylcinnamoylglycyl,
propynylcarbamoylcinnamoylglycyl, etc.], aminc acid
residue substituted with

amino( lower)alkylcarbamoyl-axr(lower)alkenoyl [e.g.
aminomethylcarbamoylcinnamoylglyeyl,
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aminoethyl¢arbamoylcinnamoylglycyl, etc.), amino acid
residue substituted with lower
alkylamino(lower)alkylcarbamoyl-ar(lower)alkenoyl [e.q.
methylaminomethylcarbamoyleinnamoylglyeyl,
methylaminoethylcarbamoylcinnamoylglycyl,
ethylaminoethylcarbamoylcinnamoylglycyl,
dimethylaminoethylcarbamoylcinnamoylglycyl, ete.), amino
acidl residue substituted with lower
alkylcarbamoyloxy(lower Yalkylcarbamoyl-ar(lower )alkenoyl
[e.g. methylcarbamoyloxymethylcarbamoylcinnamoylglycyl,
methylcarbamoyloxyethylcarbamoylcinnamoylglycyl,
ethylcarbamoyloxyethylcarbamoylecinnamoylglycyl,
dimethylcarbamoyloxyethylcarbamoyleinnamoylglyeyl, etc.],
amino acid residue substituted with lower
alkylcarbamoyl(lower)alkylcarbamoyl-ar(lower)alkenoyl
[e.g. methylcarbamoylmethylcarbamoylcinnamoylglyeyl,
methylcarbamoylethylcarbamoylcinnamoylglycyl,
ethylcarbamoylethylcarbamoylcinnamoylglycyl,
dimethylcarbamoylethylcarbamoylcinnamoylglycyl, etc.],
amino acid residue substituted with lower

alkoxycarbonyl (lower)alkylcarbamoyl=-ar ( lower)alkenoyl
[e.g. methoxycarbonylmethylcarbamoylcinnamoylglycyl,
methoxycarbonylethylcarbamoyleinnamoylglyeyl,
ethoxycarbonylmethylcarbamoylcinnamoylglyeyl,
ethoxycarbonylethylcarbamoylcinnamoylglycyl, etc.], amino
acid residue substituted with
carboxy(lower)alkylcarbamoyl-ar(lower)alkenoyl [e.qg.
carboxymethylcarbanoylcinnamoylglyeyl,
carboxyethylcarbamoylcinnamoylglyeyl, etc.], amino acid
residue substituted with [lower
alkylecarbamoyl=ar(lower)alkyl])carbamoyl-ax(lower)alkenoyl
[e.g. (methylcarbamoyl-phenethyl)ecarbamoylcinnamoylglycyl,
(ethylcarbamoyl-phenethyl)carbamoylcinnamoylglycyl, ete.l,
amino acid residue substituted wirh [lower
alkouxycarbonyl-ar(lower)alkyllcar moyl=-ar(lower)alkenoyl
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[e.g. (methoxycarbonyl-phenethyl)carbamoylcinnamoylgiycyl,
{ethoxycarbonyl-phenethyl)carbamoylcinnamoylglycyl, etc.],
amino acid residue substituted with
[carboxy-ar(lower)alkyl)carbamoyl=-ar(lower)alkenoyl [e.gq.
(carboxy-phenethyl)carbamoyicinnamoylglyeyl, etc.], amino
acid residue substituted with N-[lower
alkylcarbamoyl(lower)alkyl]~-N=-(lower
alkyl)carbamoyl-ar(lower)alkenoyl fe.g. N~(methyl-
carbamoylmethyl)-N-methylcarbamoylcinnamoylglycyl,
N-(methylcarbamoylethyl)-N-rethylcarbamoyleinnamoylglycyl,
N-(ethylcarbamoylethyl)-N-methylcarbamoylcinnamoylglyeyl,
N=-(dimethylcarbamoylethyl)-N~methylearbamoylcinnamoyl~
glycyl, etc.], amino acid residue substituted with
N-[lower alkoxycevbonyl(lower)alkyl]-N-(lower
alkyl)carbamoyl-ar(lower)alkenoyl [e.g.
N=methoxycarbonylmethyl=-N-methylcarbamoylcinnamoylglycyl,
N-methoxycarbonylethyl-N-methylcarbamoylcinnamoylglycyl,
M-ethoxycarbonylmethyl-N-methylearbamoylcinnamoylglyeyl,
N=-ethoxycarbonylethyl~N-methylcarbamoylc¢innamoylglycyl,
etc.], amino acid rusidue substituted with
N-[carboxy(lower)airkyl]~N=(lower
alkyl)carbamoyl-ar(lower)alkenoyl [e.qg.
N=carboxymethyl-N-methylcarbamoylcinnamoylglyeyl,
N=-carboxyethyl-N-methylcarbamoylcinnamoylglycyl, etc.],
amino acid residue substituted with
arylcarbamoyl-ax(lower)alkenoyl [e.g.
phenylcarbamoylcinnamoylglycyl,
naphthylcarbamoyleinnamoylglycyl, ete.], ete., amino acid
residuc substituted with ar(lower)clkynoyl [e.g.
phenylpropioloylglycyl, ete.],

amino acid residue substituted with heterocyclic(lower)=-
alkenoyl [e.g. morpholinylacryloylglycyl,
pyridylacryvloylglycyl, thienylacryloylglycyl, ete.],
amino acid residue substituted with
amino-heterocyclic(lower)alkenoyl [e.q.




aminopyridylacryloylglyeyl, etc.],
amino acid residus substituted with lower
alkylamino-heterocyclic{lowar)alkenoyl [e.g.
methylaminopyridylacryloylglycyl, s
5 dimethylaminopyridylaeryloylglycyl, etc.], | A
amino acid residue substituted with :
acylamino-heterocyclic(lovwar)alkenoyl, for example,
amino acid residue substituted with lower
alkanoylamino-heterocyclic(lower)alkenoyl [e.g. 5
10 acetylaminopyridylacryloylglycyl, |
praopicaylaminopyridylacryloylglycyl, etc.), amino acid ) o
residue substituted with lower ‘
alkenoylamino~heterocyclic(lower)alkenoyl [e.g.
o acryloylaminopyridyladgryloylglyeyl,  ;5 -
ee® 15 erotonoylaiiinopyridelacryloylglycyl, etc.), amino acid oE
residue substituted with
heterocyelic(lower)alkanoylamino-heterocyclic(lower)~
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°f§? alkenoyl [e.g. pyridylacetylaminopyridylacryloylglycyl, W
feot thienylacetylaminopyridylacryloylglycyl, etc.], amino agid (

. 20 residue substituted with R
Tfﬁg heterocycliccarbonylamino~heterocyclic(lovier)alkenoyl i |
Teass! [e.g. pyridylcarbonylaminopyridylacryloylgiyeyl, \vi\ 7

furrlcarbamoylaminopyridylacryloylglyecyl, eta.], amino
acid residue substituted with lower alkanoylamino-

25 (lower)alkanoylaminag-heterouyclic(lower alkenoyl [e.g.
acetylamluvacetylamihopyridylacryloylglycyl,
acetylaminopropionylaminopyridylacryloylglycyl, ete.l,
amino acid residue substituted with lower alkoxycarbonyl-
(lower)alkanoylamino-heterocyclic(lower)alkenoyl [e.g.

30 ethoxycarbonylacetylaminopyridylacryloylglycyl,
ethexycarbonylpropionylaminopyridylacryloylglycyl, etg.],
amino acid residue substituted with lower
alkaxy(lower)alkanoylaming~heterocyclic(loweirlalkehoyl
[e.g. methoxyacetylaminopyridylacryloylglycyl, .

35 methoxypropionylaminopyridylacyyloylglycyl,
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ethoxy opionylaminopyridylacryloylglycyl, etc.], etc.,
amino acid residue substituted with lower
alkylureido-heterocyclic(lower)alkenoyl [e.qg.
methylureidopyridylacryloylglycyl, etc.],

amino acid residue subgtituted with
acyl-heterocyclic(lower)alkenoyl, for example,

amino acid residue substituted with
carboxy-heterocyclic(lower)alkenoyl [e.g.
carboxypyridylacryloylglycyl, etc.],

amino acid residue substituted with lower
alkoxycarbonyl-heterocyclic(lower)alkenoyl [e.g.
ethoxycarbonylpyridylacryloylglycyl, etc.],

amino acid residue substi“-uted with lower
alkylcarbamoyl-heterocyclic(lower)alkenoyl [e.q.
methylcarbamoylpyridylacryloylglycyl,
ethylcarbamoylpyridylacryloylglycyl,
dimethylcarbamoylpyridylacryloylglycyl,
diethylcarbamoylpyridylacryloylglycyl,
isopropylcarbamoylpyridylacryloylglycyl, 4
N-ethyl-N~methylcarbamoylpyridylacryloylglycyl, ete.],
amino acid residue substituted with lower
alkoxy(lower)alkylcarbamoyl-heterocyclio(lower)alkenoyl
[e.g. methoxymethylcarbamoylpyridylacryloylglycyl,
methoxyethylcarbamoylpyridylacryloylglycyl,
mgtﬁoxypropylcarbamoylpyridylacryloylglycyi,
ethoxyethylcarbamoylpyridylacryloylglycyl, bis(methoxy-
ethyl)carbamoylpyridylacryloylglycyl, etc.l],

amino acid residue substituted with
hydroxy(lower)alkylcarbanmoyl-heterocyclic(lower)alkenoyl
[e.g. hydroxymethylcarbamoylpyridylacryloylglycyl,
hydroxyethylcarbamoylpyridylacryloylglycyl, bis(hydroxy-
ethyl)carbamoylpyridylacryloylglycyl, etc.],

amino acid residue substituted with heterocycliccarbamoyl=~
heterocyclic(lower)alksnoyl [e.q.
pyridylcarbamoylpyridylacryloylglycyl,
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morpholinylcarbamoylpyridylacryloylglycyl,
thienylecarbamoylpyridylacryloylglycyl,
pyrimidinylcarbamoylpyridylacryloylglycyl, etc.],

amino acid residue substituted with heterocyclic-
(lower)alkylcarbamoyl-heterocyclic(lower)alkenoyl [e.qg.
pyridylmethvlcarbamoylpyridylacryloylglycyl,
furylmethylcayxbamoylpyridylacryloylglycyl, *
thienylmethyleoarbamoylpyridylacryloylglycyl, etc.],

amino acid residue substituted with heterocycliccarbonyl-
heterocyclic(lower)alkenoyl [e.g.
morpholinocarbonylpyridylacryloylglycyl,
pyrrolidinylcarbonylpyridylacryloylglycyl,
piperidinocarbonylpyridylacryloylglycyl, etc.], amino acid
residue substituted with lower
alkenylcarbamoyl-heterocyclic(lower)alkenoyl [e.g.
vinylcarbamoylpyridylacryloylglycyl,
allylcarbamoylpyridylacryloylglycyl, etc.], amino acid
residue substituted with lower alkynylcarbamoyl-
heterocyclic(lower)alkenoyl [e.g.
ethynylcarbamoylpyridylacryloylglycyl,
propynylcarbamoylpyridylacryloylglycyl, ete.], etc.,
amino acid residue substituted with
heterocyclicthio(lower)alkanoyl [e.g.
pyridylthioacetylglycyl, pyrimidinylthivacetylglycyl,
imidazolylthiopropionylglycyl, etc.], amino acid residue
substituted with optionally substituted
heterocycliccarbonyl (e.g. morpholinocarbonylglycyl,
indolylcarbonylglycyl, 4-methyl-l-piperazinyl-
carbonylglycyl, etc.], amino acid residue substituted with
cyclo(lower)alkylcarbonyl [e.g. cyclopropylcarbonylglycyl,
cyclopentylcarbonylglycyl, cyclohexylcarbonylglycyl,
cyclohexylcarbonylsarcosyl, ete.], amino acid residue
substituted with lower alkoxycarbonyl [e.g.
methoxycarbonylglycyl, tert-butoxycarbonylglycyl,
tert-butoxycarbonylsarcosyl, tert-butoxycarbonylalanyl,
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etc.], amino acid residue substituted with
aryloxycarbonyl [e.g. phenoxycarbonylglycyl, etc.], amino
acid residue substituted with aroyl(lower)alkanoyl [e.gq.
phenyloxalylglycyl, benzoylpropionylglycyl, =stc.], amino
acid residue substituted with aroyl [e.g. benzoylglycyl,
naphthoylglycyl, benzoylsarcosyl, benzoylalanyl, etc.],
amino acid residue substituted with nitro-aryloxycarbonyl
[e.g. nitrophenyloxycarbonylglycyl, etc.], amino acid
residue substituted with carbamoyl [e.g. carbamoylglycyl,
carbamoylalanyl, carbamoylsarcosyl, carbamoyl-f-alanyl,
etc.], amino acid residue substituted with lower
alkylcarbamoyl [e.g. methylcarbamoylglvevil,
ethylcarbamoylglycyl, propylcarbamoylglycyl,
isopropylcarbamoylglycyl, methylcarbamoylsarcosyl,
ethylcarbamoylalanyl, isopropylcarbamoyl-f-alanyl,
pentylcarbamoylglycyl, etc.], amino acid residue
substituted with lower alkcxycarbonyl(lower)alkylcarbamoyl
[e.g. methoxycarbonylmethylcarbamoylglycyl,
ethoxycarbonylmethylcarbamoylglycyl, etc.], amino acid
residue substituted with lower alkenylcarbamoyl [e.g.
vinylcarbamoylglycyl, allylcarbamoylglycyl,
allylcarbamoylsarcosyl, etc.], amino acid residue
substituted with cyclo(lower)alkylcarbamoyl [e.g.
cyclepropylcarbamoylglyeyl, cyclohexylcarbamoylglycyl,
cyclohexylcarbamoylsarcosyl, etc.), amino acid residue
substituted with arylcarbamoyl [e.g.
phenylcarbamoylglycyl, naphthylcarbamoylglycyl,
tolylcarbamoylglycyl, ethylphenylcarbamoylglycyl,
phenylcarbamoylalanyl, phenylcarbamoylsarcosyl, etc.],
amino acid residue substituted with lower
alkoxy=-arylcarbamoyl [e.g. methoxyphenylcarbamoylglycyl,
ethoxyphenylcarbamoylglycyl, methoxyphenylcarbamoylalanyl,
etc.], amino acid residue substituted with
halo(lower)alkyl-arylcarbamoyl [e.g.
trifluoromethylphenylcarbamoylglycyl,
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trifluoromethylphenylcarbamoylalanyl,
trifluorcomethylphenylcarbamoylsarcosyl, etc.], amino acid
residue substituted with halo-arylcarbamoeyl [e.g.
chlorophenylcarbamoylglycyl, fluorophenylcarbamoylglycyl,
f1uoropheny1carBamoylalanyl, etc.], amino acid residue
substituted with hydroxy(lower)alkyl-arylcarbamoyl [e.g.
hydroxymethylphenylcarbamoylglycyl,
hydroxyethylphenylcarbamoylglycyl,
hydroxyethylphenylcarbamoylalanyl, etc.],

amino acid residue substituted with nitro-arylcarbamoyl
[e.g. nitrophenylcarbamoylglycyl, etc.], amino acid
residue substituted with cyano-arylcarbamoyl [e.g.
cyanophenylcarbamoylglycyl, etc.], amino acid residue
substituted with amino-arylcarbamoyl [e.g.
aminophenylcarbamoylglycyl, etc.], amino acid residue
substituted with lower alkylamino-arylcarbamoyl [e.g.
methylaminophenylcarbamoylglycyl,
ethylaminophenylcarbamoylglycyl,
dimethylaminophenylcarbamoylglycyl, etc.], amino acid
residue substituted with lower alkancylamino-arylcarbamoyl
[e.g. acetylaminophenylcarbamoylglycyvl,
propionylaminophenylcarbamoylglycyl, eVc.], amino acid
residue substituted with N-(lower alkanoyl)-N-(lower
alkyl)amino-arylcarbamoyl [e.g.
N-acetyl-N-methylaminophenylcarbamoylglycyl,
N-propionyl-N-methylaminophenylcarbamoylglycyl, etc.],
amino acid residue substituted with lower
alkoxy(lower)alkanoylamino-arylcarbamoyl [e.g.
methoxyacetylaminophenylcarbamoylglycyl,
methoxypropionylaminophenylcarbamoylglycyl, etc.],

amino acid residue substituted with lower
alkoxycarbonyl(lower)alkanoylamino-arylcarbamoyl [e.g.
ethoxycarbonylacetylaminophenylcarbamoylglycyl,
methoxycarbonylpropionylaminophenylcarbamoylglycyl, etc.],
amino acid residue substituted with
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carboxyamino-arylcarbamoyl [e.g.
carboxyaminophenylcarbamoylglycyl, etc.], amino acid
residue substituted with lower alkoxycarbonyl-
amino-arylcarbamoyl [e.g. ethoxycarbonylaminophenyl-
carbamoylglycyl, etc.], amino acid residue substituted
with aroylamino-arylcarbamoyl [e.g.
benzoylaminophenylcarbamoylglycyl, etc.], amino acid
residue substituted with heterocycliccarbonylamino-
arylcarbamoyl [e.g. pyridylcarbonylaminophenylcarbamoyl-
glycyl, furylcarbonylaminophenylcarbamoylglycyl,
morpholinocarbonylaminophenylcarbamoylglycyl, etc.], amino
acid residue substituted with
heterocyclic(lower)alkanoylamino~arylcarbamoyl [e.g.
pyridylacetylaminophenylcarbamoylglycyl,
thienylacetylaminophenylcarbamoylglycyl, etc.],

amino acid residue substituted with ureido-arylearbamoyl
[e.g. ureidophenylcarbamoylglycyl, etc.], amino acid
residue substituted with lower alkylureido-arylcarbamoyl
[e.g. methylureidophenylcarbamoylglycyl,
ethylureidophenylcarbamoylglycyl, etc.], amino acid
residue substituted with
hydroxyimine!lower)alkyl-arylcarbamoyl [e.g.
hydroxyiminoethylphenylcarbamoylglycyl, etc.], amino acid
residue substituted with lower alkexyimino(lower)alkyl-~
arylcarbamoyl [e.g. methoxyiminoethylphenylcarbamoyl-
glycyl, etc.), amino acid residue substituted with lower
alkylhydrazono(lower)alkyl-arylcarbamoyl [e.g.
methylhydrazonoethylphenylcarbamoylglycyl,
dimethylhydrazonoethylphenylcarbamoylglycyl, etc.],
amino acid residue substituted with optionally substituted
heterocyclic-arylcarbamoyl [e.g.
oxopyrrolidinylphenylcarbamoylglycyl,
oxopiperidinophenylcarbamoylglycyl,
dioxopyrrolidinylphenylcarbamoylglycyl,
oxooxazolidinylphenylcarbamoylglycyl,
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pyrrolylphenylcarbamoylglycyl, etc.],

amino acid residue substituted with acyl-arylcarbamoyl,

for example, amino acid residue substituted with lower

alkanoyl-arylcarbamoyl [e.g. acetylphenylcarbamoylglycyl
5 propionylphenylcarbamoylglycyl, etc.],

amino acid residue substituted with

heterocycliccarbonyl-arylcarbamoyl [e.g.

morpholinocarbonylphenylcarbamoylglyecyl,

piperidinocarbonylphenylcarbamoylglycyl,

10 piperazinylcarbonylphenylcarbamoylglvecyl,
thiomerpho1inocarbomylphenyléarbamoylalanyl,
pyrrolidinylcarbonylphenylcarbamoylglycyl,
1,2,3,6-tetrahydropyridylcarbonylphenylcarbamoylglycyl,

eese etc.], amino acid residue substituted with

‘edes® 15 carboxy-arylcarbamoyl [e.g. carboxyphenylcarbamoylglycyl,

etc.], amino acid residue substituted with lower
alkoxycarbonyl-arylcarbamoyl [e.g.

0
L] ®0 sve o0

in' methoxycarbonylphenylcarbamoylglycyl, ethoxycarbonyl-
e s phenylcarbamoylglycyl, etc.], amino acid residue

20 substituted with carbamoyl-arylcarbamoyl [e.g.
ﬁfﬁ' carbamoylphenylcarbamoylglycyl, etc.], amino acid residue
Teeed? substituted with lower alkylcarbamoyl-arylcarbamoyl [e.g.
veee methylcarbamoylphenylcarbamoylglycyl,
::;; ethylcarbamoylphenylcarbamoylglycyl,

25 propylcarbamoylphenylcarbamoylglycyl,
dimethylcarbamoylphenylcarbamoylglycyl,
diethylcarbamoylphenylcarbamoylglycyl,;
N-ethyl-N-methylcarbamoylphenylcarbamoylglycyl,
N-isopropyl-N-methylcarbamoylphenylcarbamoylglycyl, etc.],

30 anino acid residue substituted with
heterocycliccarbonyl-arylcarbamoyl having lower alkyl
[e.g. methylpiperazinylcarbonylphenylcarbamoylglycyl,
ethylpiperazinylcarbonylphenylcarbamoylglycyl, etec.],
amino acid residue substituted with

35 heterocycliccarbonyl-arylcarbamoyl having aryl [e.g.
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phenylpiperazinylcarbonylphenylcarbamoylglycyl, etc.],
aminc acid residue substituted with
heterocycliccarbonyl-arylcarbamoyl having a heterocyclic
group [e.g. pyridylpiperazinylcarbonylphenylcarbamoyl-
glycyl, etc.]), amino acid. residue substituted with
heterocycliccarbonyl-arylcarbamoyl having lower alkanoyl
[e.g. acetylpiperazinylcarbonylphenylcarbamoylglycyl,
etc.], amino acid residue substituted with
heterocycliccarbonyl-arylcarbamoyl having lower
alkoxycarbonyl [e.g. ethoxycarbonylpiperazinylcarbonyl-
phenylcarbamoylglycyl, etc.], amino acid residue
substituted with heterocycliccarbonyl-arylcarbamoyl having
lower alkylamino [e.g. methylaminopiperazinylcarbonyl-
phenylcarbamoylglycyl, dimethylaminopiperidinocarbonyl-~
phenylcarbamoylglycyl, etc.],

amino acid residue substituted with heterocycliccarbonyl-
arylcarbamoyl having lower alkylcarbamoyl [e.g. methyl-
carbamoylpiperazinylcarbonylphenylcarbamoylglycyl, etc.],
amino acid residue substituted with
hydroxy(lower)alkylcarbamoyl-arylcarbamoyl [e.g.
hydroxymethylcarbamoylphenylcarbamoylglycyl,
hydroxyethylcarbamoylphenylcarbamoylglycyl,
bis(hydroxyethyl)carbamoylphenylcarbamoylglycyl, etc.],
amino acid residue substituted with
N~[hydroxy(lower)alkyl]-N-(lower alkyl)carbamoyl-
arylcarbamoyl [e.g. N-{hydroxyethyl)-N-methylcarbamoyl-
phenylcarbamoylglycyl, etc.], amino acid residue .
substituted with lower alkoxy(lower)alkylcarbamoyl-aryl-
carbamoyl [e.g. methoxymethylcarbamoylphenylcarbamoyl~-
glycyl, methoxyethylcarbamoylphenylcarbamoylglycyl,
ethoxyethylcarbamoylphenylcarbamoylglycyl,
bis(methoxyethyl)carbamoylphenylcarbamoylglycyl,
bis(ethoxyethyl)carbamoylphenylcarbamoylaglycyl, etec.l],
amino acid residue substituted with N-[lower alkoxy-
(lower)alkyl]-N-(lower alkyl)carbamoyl-arylcarbamoyl [e.g.
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N-(methoxyethyl)-N-methylcarbamoylphenylcarbamoylglycyl,
N-(methoxypropyl)~N-methylcarbamoylphenylcarbamoylglycyl,
etc.], zmino acid residue substituted with lower
alkylamino(lower)alkylcarbamoyl-arylcarbamoyl [e.qg.
methylaminoethylcarbamoylphenylcarbamoylglycyl,
dimethylaminocethylcarbamoylphenylcarbamoylglycyl, etc.l],
amino acid residue substituted with N-[lower
alkylamino(lower)alkyl]-N-(lower alkyl)carbamoyl-
arylcarbamoyl [e.g. N-(dimethylaminoethyl)-N-
methylcarbamoylphenylcarbamoylglycyl,
N-(dimethylaminopropyl)~N-methylcarbamoylphenylcaroamoyl-
glycyl, etc.], amino acid residue substituted with
heterocycliccarbamoyl~arylcarbamoyl [e.qg.
morpholinylcarbamoylphenylcarbamoylglycyl,
thienylcarbamoylphenylcarbamoylglycyl,
pyridylcarbamoylphenylcarbamoylglycyl,
pyrimidinylcarbamoylphenylcarbamoylglycyl, etc.],

amino acid residue substituted with N-(heterocyclic)-
N-(lower alkyl)carbamoyl-arylcarbamoyl [e.g.
N-pyridyl-N-methylcarbamoylphenylcarbamoylglycyl, etc.],
amino acid residue substituted with
heterocyclic(lower)alkylcarbamoyl-arylcarbamoyl [e.g.
pyridylmethylcarbanoylphenylcarbamoylglycyl,
pyridylethylcarbamoylphenylcarbamoylglycyl,
thienylmethylcarbamoylphenylcarbamoylglycyl, etc.],
amino acid residue substituted with
N-[heterocyclic(lower)alkyl]-N-(lower alkyl)carbamoyl-
arylcarbamoyl [e.g. N-pyridylmethyl-N-methylcarbamoyl=-
phenylcarbamoylglycyl, etc.],

amino acid residue substituted with
N-[heterocyclic(lower)alkyl]-N-[lower alkoxy(lower)alkyl]-
carbamoyl-arylcarbamoyl {e.g. N-pyridylmethyl-N-
methoxyethylcarbamoylphenylcérbamoylglycyl, etc.],

amino acid residue substituted with
arylcarbamoyl~arylcarbamoyl [e.g.
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phenylcarbamoylphenylcarbamoylglycyl, ete.],

amino acid residue substituted with lower
alkylaminoarylcarbamoyl-arylcarbamoyl [e.g. dimethylamino-
phenylcarbamoylphenylcarbamoylglycyl, etc.], etc.,
amino acid residue substituted with arylthiocarbamoyl
[e.g. phenylthiccarbamoylglycyl,
naphthylthiocarbamoylglycyl, phenylthiocarbamoylalanyl,
phenylthiocarbamoylsarcosyl, ete.)], amino acid residue
substituted with ar(lower)alkylcarbamoyl [e.g.
benzylcarbamoylglycyl, benzylcarbamoylsarcosyl,
benzylcarbamoylalanyl, etc.], amino acid residue
substituted with aroylcarbamcyl [e.g.
benzoylcarbamoylglycyl, etc.]), amino acid residue
substituted with heteracycliccarbamoyl [e.g.
pyridylcarbamoylglycyl, pyridylcarbamoylalanyl,
pyridylcarbamoylsarcosyl, thienylcarbamoylglycyl,
pyrazolylcarbamoylglyceyl, pyrimidinvlcarbamoylglycyl,
quinolylcarbamoylglycyl, isoquinolylcarbamoylglycyl,
etc.], amino acid residue substituted with
heterocyclic(lower)alkylcarbamoyl [e.g.
pyridylmethylcarbamoylglycyl, pyridylethylcarbamoylglycyl,
thienylmethylcarbamoylglycyl, etc.],

amino acid residue substituted with arylaminocarbamoyl
[e.g. phenylaminocarbamoylglycyl, etc.], amino acid
residue substituted with ar(lower)alkenylsulfonyl [e.g.
styrylsulfonylglycyl, cinnanioylsulfonylglycyl, etc.],
amino acid residue substituted with lowexr alkylsulfonyl
[e.g. mesylglycyl, ethylsulfonylglycyl, mesylsarcosyl,
mesylalanyl, etc.], amino acid residue substituted with
phthaloyl [e.g. phthaloylglycyl, phthaloylalanyl,
phthaloyl-p-alanyl, etc.], amino acid residue having
unsubstituted amino acid residue [e.g. glycylglycyl,
alanylglycyl, sarcosylglycyl, prolylglyecyl,
glycylsarcosyl, prolylsarcosyl, etec.], amino acid residue
having substituted amino acid residue [e.g. amino acid
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residue having amino acid residue substituted with lower
alkyl (e.g. dimethylglycylglycyl, diethylglycylglycyl,
dimethylglycylsarcosyl, ethylsarcosylglycyl,
isopropylsarcosylglycyl, ethylglycylglycyl,
propylglycylglycyl, isopropylglycylglycyl,
ethylglycylalanyl, dimethylglycylalanyl,
dimethylalanylglycyl, dimethyl-g-alanylglycyl, etc.),
amino acid residue having amino acid residue substituted
with a heterocyclic group (e.g. morpholinoglycylglycyl,
piperidinoglycylglycyl, pyridylglycylglycyl,
piperidinosarcosylglycyl, etc.), amino acid residue having
amino acid residue substituted with
heterocyclic(lower)alkyl (e.g- pyridylmethylglycylglycyl,
imidazolylmethylglycylglycyl, furylmethylglycylglycyl,
thienylmethylsarcosylylycyl, etc.), amino acid residue
having amino acid residue substituted with cycloalkyl
(e.g. cyclopropylglycylglycyl, cyclobutylglycylglycyl,
cyclopentylglyeylglycyl, cyclohexylglycylglycyl,
cycloheptylglycylglycyl, cyclooctylglycylglycyl,
adamantylglycylglycyl, cyclohexylsarcosylglycyl,
cycloheptylsarcosylglycyl, cyclohexylglycylsarcosyl,
cyclohexylglycylalanyl, etc.), amino acid residue having
amino acid residue substituted with aryl (e.g.
phenylglycylglycyl, phenylsarcosylglycyl, etc.), amino
acid residue having amino acid residue substituted with
acyl {e.g. amino acid residue having amino acid residue
substituted with alkanoyl (e.g. acetylglycylglycyl,
¢cetylprolylglycyl, propionylglycylglycyl,
acetylalanylglycyl, etc.), amino acid residue having amino
acid residue substituted with lower alkoxycarbonyl (e.g.
tert-butoxycarbonylglycylglycyl,
tert~butoxycarbonylprolylglycyl, etc.), amino acid residue
having amino acid residue substituted with phthaloyl (e.g.
phthaloylglycylglycyl, etc.), etc.}, amino acid residue
having amino acid residue substituted with ar(lower)alkyl
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(e.g. benzylglycylglycyl, etc.), etc.], etc., or the like.

Groups of the formulas of the compounds [Ie] and
[If]

R12

- (A7) ~-CO-Y f~\\ COOH and -(AA)-CO-Y. = ON‘/
57 5 \R13

wherein Rlz, R13, (AA), Y and Z are each as defined above,
are also included within "“acyl".

4

Suitable '"acyl having amino" may be unsubstituted
amino acid residue, amino acid residue having
unsubstituted amino aecid residue, or the like, and
preferred examples thereof can b+ referred to those
exemplified above.

Suitable "acyl having acylamino'! may be amino acid
residue substituted with acyl, amino acid residue having
amino acid residue substituted with acyl, or the like, and
preferred examples thereof can be referred to those
exemplified above.

Suitable substituents in the term "amino optionally
having suitable substituent(s)" may be the above-mentioned
lower alkyl, the above-menticned acyl, ar(lower)alkyl
[e.g. benzyl, phenethyl, trityl, ete.],
carboxy(lower)alkyl [e.g. carboxymethyl, carboxyethyl,
carboxypropyl, etc.], lower alkoxycarbonyl(lower)alkyl
[e.g. methoxycarbonylmethyl, ethoxycarbonylmethyl,
methoxycarbonylethyl, ethoxycarbonylpropyl, etc.],
heterocyclic(lower)alkyl [e.g. pyridylmethyl,
pyridylethyl, etc.], or the like.

Suitable "protected or unprotected
hydroxy(lowexr)alkyl" may be hydroxymethyl, hydroxyethyl,
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hydroxypropyl, benzyloxymethyl,
tert-butyldiphenylsilyloxyethyl or the like.

Suitable "lower alkoxy(lower)alkyl" may be
methoxymethyl, methoxyethyl, methoxypropyl, ethoxymethyl,
ethoxyethyl, or the like.

Suitable "lower alkylamino(lower)alkyl" may be
methylamitiomethyl, methylaminoethyl, methylaminopropyl,
dimethylaminomethyl, dimethylaminoethyl,
dimethylaminopropyl, diethylamincethyl, or the like.

Suitable "lower alkenyl" may be vinyl, allyl,
methylpropenyl, butenyl, pentenyl or the like.

Suitable "lower alkynyl" may be ethynyl, propynyl,
butynyl, pentynyl or the like.

Suitable "lower alkylcarbamoyloxy(lower)alkyl" may be
methylcarbamoyloxymethyl, methylcarbamoyloxyethyl,
ethylcarbamoyloxyethyl, dimethylcarbamoyloxyethyl or the
like.

Suitable "lower alkoxycarbonyl(lower)alkyl" may be
methoxycarbonylmethyl, methoxycarbonylethyl,
ethoxycarbonylmethyl, ethoxycarbonylethyl or the like.

Suitable "carboxy(lower)alkyl" may be carboxymethyl,
carboxyethyl, carboxypropyl or the like.

Suitable "lower alkylcarbamoyl(lower)alkyl" may be
methylcarbamoylmethyl, methylcarbamoylethyl,
ethylcarbamoylethyl, dimethylcarbamoylethyl or the like.

Suitable "lower alkoxycarbonyl~ar(lower)alkyl" may be
methoxycarbonyl~benzyl, methoxycarbonyl-phenethyl,
ethoxycarbonyl-phenethyl or the like.

Suitable "carboxy=ar(lower)alkyl" may be
carboxy-benzyl, carboxy-phenethyl or the like.

Suitable "lower alkylcarbamoyl-ar(lower'!alkyl" mair be
methylcarbamoyl-henzyl, methylcarbamoyl-phenethyl,
ethylcarbamoyl-phenethyl or the like.

Suitable "heterocyclic group" and all heterocyclic
moieties in the various definitions mentioned in this
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specification and claims such as in the term
"heterocyclic(lower)alkyl", “"heterocyeclic(lower)alkenoyl",
etc., may jnclude saturated or unsaturated, monocyclic or
polycyclic one containing at least one hetero atom such as
nitrogen atom, oxygen atom or sulfur atom, preferably N, O
and/or S containing 5 or 6 membered heterocyclic group, in
which preferable ones may be morpholinyl, piperazinyl,
pyridyl, tetrahydropyridyl, pyrimidinyl, piperidyl,
thienyl, furyl, oxazolyl, isoxazolyl, thiazolyl,
tetrazolyl, imidazolyl, pyrrolidinyl, pyrrolyl, or the

Suitable substituents in the term "heterocyclic group
optionally having suitable substituent(s)" may be the
above-mentioned halogen, the above-mentioned lower alkyl,
the above-mentioned acyl, the above-mentioned aryl, oxo,
nitro, amino, ar(lower)alkyl [e.g. benzyl, phenethyl,
trityl, etc.], lower alkoxycarbonyl(lower)alkyl [e.g.
methoxycarbonylmethyl, ethoxycarbonylmethyl,
methoxycarbonylethyl, ethoxycarbonylpropyl, etc.], oxr the
like. ,

Suitable “heterocyclia group" formed by RLZ’ R13 and
the attached nitrogen atom may be morpholino,
thiomorpholino, pyrrolidin-l-yl, piperidino,
1,2,3,6~tetrahydropyridin~1-yl, piperazin-l-yl, oxr the
like. And said heterocyclic group may be substituted with
suitable substituent(s) such as the above-mentioned lower
alkyl, the above-mentioned heterocyclic group, the
above-mentioned acyl, lower alkylamino, the
above-mentioned aryl, --. the like.

Preferred examples of '"heterocyclle(lower)alkyl'" may
be morpholinaomethyl, morpholinoethyl, pyridylmethyl,
pyridylethyl, thienylmethyl, piperidinomathyl,
pyrrolylmethyl, imidazolylmethyl, furylmethyl, or the
like.
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Particularly, the preferred embodiments of Xl, RZ,

)
X3, R", Rz, R3, R4, Rs, Q and A are as follows :
A group of the formula : -x3=x2-x1=n- is a group of
5 the formula :
g8 Rr7 Rr®
I
~-Cc=C=C=N~,
10 llz7 l'16
- N=C~-C=N - ’
n8 r®
O | |
esee 15 —c=!‘!—c=N"'
I
(EXE) TG
- N=Nw»w{C=N=or
s, 20 e g7
|
. - C = - N=N -~ '
fasedt in which
wee 25 R® and R® are each hydrogen; halogen such as fluorine,
Tt ¢hlorine, bromine and iodine; lower alkyl such as
s methyl, ethyl, propyl, isopropyl, butyl, isobutyl,

tert~butyl, pentyl and hexyl; hydroxy; lower
alkylthio svch as methylthio, ethylthio, propylthio,
isopropylthio and butylthio; amino; lower alkylamino

3 such as methylimino, ethylamino, propylamino,
dimethylamino and dieth;lamino; lower alkoxy such as
methoxy, ethoxy, propoxy, lsopropoxy and butoxy;
lower alkoxy(lower)alkoxy such as methoxymethoxy and

35 methoxyethoxy; lower alkylamino(lower)alkoxy such as

\m»L

a
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methylaminoethoxy and dimethylaminoethoxy; or
ar(lower)alkoxy substituted with lower alkoxy such as
dimethoxybenzyloxy;

R7 is hydrogen; or lower alkyl such as methyl, ethyl,
propyl, iscopropyl and butyl;

R1 is hydrogen; or halogen such as fluorine, chlorine,
bromine and iodine;

2 is halogen such as fluorine, chlorine, bromine and

R
iodine;

R3 is hydrogen; nitro;
a group of the formula :

Y
=N
N r1L

in which ¢

R;O is hydrogen; lower alkyl such as methyl, ethyl,
‘propyl and butyl; carboxy(lower)alkyl such as
carboxymethyl and carboxyethyl; lower
alkoxycarbonyl(lower)alkyl such as
methoxycarbonylmethyl, methoxycarbonylethyl and
ethoxycarbonylmethyl; ar(lower)alkyl such as
benzyl and phenethyl; and acyl such as lower
alkanoyl [e.g. formyl, acetyl, propionyl, etc.],
carboxy and esterified carboxy [e.g. lower
alkoxysarbonyl (e.g. methoxycarbenyl,
ethoxycarbonyl, tert-butoxycarbonyl, etc.), etc.},

Rél is hydrogen; lower alkyl such as methyl, ethyl,
propyl, isopropyl and butyl; ar(lower)alkyl such
as benzyl; heterocyclic(lower)alkyl such as
pyridyl(lower)alkyl [e.g. pyridylmethyl,
pyridylethyl, etc,.]; and acyl such as lower
alkanoyl [e.g. formyl, acetyl, propionyl,
butyryl, isobutyryl, etc.], halo(lower)alkanoyl
[e.g. trifluorocacetyl, etc.), carboxy,
esterified carboxy [e.g. lower alkoxycarbonyl
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(e.g. methoxycarbonyl, ethoxycarbonyl,
tert-butoxycarbonyl, etc.), etc.],
hydroxy(lower)alkanoyl [e.g. glycoloyl, lactoyl,
3~-hydroxypropionyl, etc.], lower
alkanoyloxy(lower)alkanoyl [e.qg.
acetyloxyacetyl, acetyloxypropionyl, etc.],
lower alkoxy(lower)alkanoyl [e.g. methoxyacetyl,
methoxypropionyl, etc.], benzoyl, toluoyl,
benzoyl substituted with lower alkoxy [e.g.
methoxybenzoyl, etc.], benzoyl substituted with
esterified carboxy [e.g. lower
alkoxycarbonylbenzoyl (e.g.
methoxycarbonylbenzoyl,
tert-butoxycarbonylbenzoyl, etc.), etec.l,
benzoyl substituted with halogen [e.g.
chlorobenzoyl, fluorobenzoyl, etc.],
phenoxycarbonyl optionally substituted with
nitro, lower alkylsulfonyl [e.g. mesyl,
ethylsulfonyl, etc.], carbamoyl, lower
alkylcarbamoyl [e.g. methylcarbamoyl,
ethylcarbamoyl, isopropylcarbamoyl, etc.],
halo(lower)alkanoylcarbamoyl [e.g.
trichlorcacetylcarbamoyl, etc.],
phenylcarbamoyl, unsubstituted amino acid
residue [e.g. glycyl, sarcosyl, alanyl,
p-alanyl, etc.] and substituted amino acid
residue [e.g. amino aecid residue substituted
with lower alkyl (e.g. ethylglycyl,
isopropylglycyl, dimethylglycyl, diethylglycyl,
ethylsarcosyl, isopropylsarcosyl, methylalanyl,
methyl-g~-alanyl, etc.), amino acid residue
substituted with optionally substituted amidino
(e.g. amidinoglyeyl,
N-ethyl-N'-cyanoamidinoglycyl, etc.)}, amino acid
residue substituted with acyl {e.g. amino acid
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residue substituted with alkanoyl {e.g.
formylglycyl, acetylglycyl, acetylsarcosyl,
acetylalanyl, acetyl-g-alanyl, precpionylglycyl,
utyrylglycyl, isobutyrylglycyl, valerylglycyl,
isovalerylglycyl, pivaloylglycyl,
hexanoylglycyl, heptanoylglycyl, etc.),

amino acid residue substituted with
halo(lower)alkanoyl (e.g. trifluorcacetylglycyl,
trifluoroacetylsarcosyl, trifluoroacetylalanyl,
bromoacetylglycyl, heptafluorobutyrylglycyl,
etc.), amino acid residue substituted with
hydroxy(lower)alkanoy {z.g. glycoloylglycyl,
glycoloylsarcosyl, lactoylglycyl, lactoylalanyl,
etc.), amino acid residue substituted with lower
alkylsulfonyloxy(lower)alkanoyl (e.g.
mesyloxyacetylglycyl,
ethylsulfonyloxyacetylglycyl,
mesyloxyacetylsarcosyl, etc.),

amino acid residue substituted with lower
alkoxy(lower)alkanoyl (e.g. methoxyacetylglycyl,
ethoxyacetylglycyl, methoxyacetylsarcosyl,
methoxypropionylalanyl, etc.),

amino acid residue substituted with
aryloxy(lower)alkanoyl (e.g.
phenyloxyacetylglycyl, phenyloxypropionylglycyl,
phenyloxyacetylsarcosyl, etc.),

amino acid residue substituted with lower
alkylthio(lower)alkanoyl (e.qg.
methylthicacetylglycyl,
methylthiopropionylglycyl, etc.),

amino acld residue substituted with lower
alkylcarbamoyl(lower)alkanoyl (e.g.
methylcarbamoylpropionylglycyl,
methylcarbamoylpropionylalanyl, etc.),

amino acid residue substituted with lower
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alkanoyloxy(lower)alkanoyl (e.g.
acetyloxyacetylglycyl, acetyloxyacetylsarcosyl,
propionyloxyacetylglycyl,
acetyloxypropionylalanyl, etc.),

amino acid residue substituted with
carboxy(lower)alkanoyl (e.g.
carboxyacetylglycyl, carboxypropionylglycyl,
carboxypropionylsarcosyl, carboxyacetylalanyl,
etc.), amino acid residue substituted with lower
alkoxycarbonyl(lower)alkanoyl (e.g.
methoxycarbonylacetylglycyl,
ethoxycarbonylpropionylglycyl,
methoxycarbonylacetylsarcosyl, etc.),

amino acid residue substituted with
ar{lower)alkanoyl (e.g. phenylacetylglycyl,
phenylpropionylglycyl, phenylbutyrylglycyl,
phenylacetylsarcosyl, phenylpropionylalanyl,
naphthylacetylglycyl, etc.),

amino acid residue substituted with optionally
substituted heterocyclic(lower)alkanoyl (e.g.
morpholinoacetylglycyl, pyridylacetylglycyl,
morpholinopropionylalanyl,
imidazolylacetylglycyl, piperidinoacetylglycyl,
pyrrolidinylacetylglycyl,
hexamethyleneiminoacetylglycyl,
methylpiperazinylacetylglycyl,
pyridylpiperazinylacetylglycyl,
thiomorpholinoacetylglycyl, its oxide or
dioxide, etc.), amino acid residue substituted
with lower alkenoyl (e.g. acryloylglycyl,
crotonoylglycyl, 3-pentenoylglycyl,
3-butenoylglycyl, 4-pentenoylglycyl,
3-butenoylsarcosyl, etc.),

amino acid residue substituted with
ar(lower)alkenoyl (e.g. cinnamoylglycyl,
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a-methylcinnamoylglycyl,
4-methylcinnamoylglyecyl, etc.),

amino acid residue substituted with lower
alkoxy-ar(lower)alkenoyl (e.g.
methoxycinnamoylglycyl,

ethoxycinnamoylglycyl, dimethoxycinnamoylglycyl,
etc.), amino acid residue substituted with lower
alkylenedioxy=-ar(1lc¢ -=x)alkenoyl (e.g.
methylenedioxycinnamoylglycyl, ethylene-
dioxycinnamoylglycyl, etc.),

amino acid residue substituted with
nitro-ar(lower)alkenoyl (e.qg.
nitrocinnamoylglycyl, etc.),

amino acid residue substituted with
cyano-ar(lower)alkenoyl (e.g.
cyanocinnamoylglyveyl, etc.),

amino acid residue substituted with
halo-ar(lower)alkenoyl (e.g.
chlorocinnamoylglycyl, fluorocinnamoylglycyl,
etc.), amino acid residue substituted with
hydroxy-ar(lower)alkenoyl (e.g.
hydroxycinnamoylglycyl, etc.),

amino acid residue substituted with
hydroxy(lower)alkoxy-ar(lower)alkenoyl (e.g.
hydroxymethoxycinnamoylglycyl,
hydroxyethoxycinnamoylglycyl, etc.:
amino acid residue substituted with .
amino(lower)alkoxy-ar(lower)alkenoyl (e.g.
anminoethoxycinnamoylglycyl, etc.),

amino acid residue substituted with lower
alkylamino(lower)alkoxy-ar(lower)alkenoyl (e.g.
methylaminomethoxycinnamoylglycyl,
dimethylamincethoxycinnamoylglycyl, etec,),

amino acid residue substituted with
heterocyclic(losweialkoxy-ar(lower)alkenoyl
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(e.g. pyridylmethoxycinnamoylglycyl, etc.),
amino acid residue substituted with optionally
substituted heterocyclic-ar(lower)alkenoyl (e.g.
morpholinocinnamoylglycyl, methylpiperazinylcin-
namoylglycyl, pyrrolidinylcinnamoylglycyl,
oxopyrrolidinylcinnamoylglycyl,
oxopiperidinocinnamoylglycyl,
dioxopyrrolidinylcinnamoylglycyl,
oxooxazolidinylcinnamoylglycyl,
pyrrolylcinnamoylglycyl,
tetrazolylcinnamoylglyceyl, &tc.),

amino acid residue substituted with
amino~ar(lower)alkenoyl (e.g.
aminocinnamoylglycyl, etc.),

amino acid residue substituted with lower
alkylamino-ar(lower)alkenoyl (e.g.
methylaminocinnamoylglycyl,
dimethylaminocinnamoylglycyl, etc.),

,amino acid residue substituted with lower
alkanoylamino-ar(lower)alkenoyl (e.g.
acetylaminocinnamoylglycyl,
propionylaminocinnamoylglycyl,
isobutyrylaminocinnamoylglyeyl, etc.),

amino acid residue substituted with
cycloalkyl(lower)alkanoylamino~-ar(lower)alkenoyl
(e.g. cyclopentylacetylaminocinnamoylglycyl,
cyclohexylacetylaminocinnamoylglycyl,
adamantylacetylaminocinnamoylglycyl, etc.),
amino acid residue substituted with
cycloalkylcarbonylamino-ar(lower)alkenoyl (e.g.
cyclopropylcarbonylaminocinnamoylglycyl,
cyclopentylcarbonylaminocinnamoylglycyl,
cyclohexylcarbonylaminocinnamoylglycyl,
adamantylcarbonylaminocinnamoylglycyl, etc.),
anino acid residue substituted with lower
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alkenoylamino-ar(lower)alkenoyl (e.g.
acryloylaminocinnamoylglycyl,
crotonoylaminocinnamoylglycyl, etc.)

amino acid residue substituted with lower
alkoxycarbonylamino-ar(lower)alkenoyl (e.g.
methoxycarbonylaminocinnamoylglycyl,
ethoxycarbonylaminocinnamoylglycyl, etc.),

amino acid residue substituted with
hydroxy(lower)alkanoylamino-ar(lower)alkenoyl
(e.g. hydroxyacetylaminocinnamoylglycyl,
hydroxypropionylaminocinnamoylglycyl, etc.),
aminc acid residue substituted with lower
alkoxy(lower)alkanoylamino-ar(lower)alkenoyl
(e.g. methoxyacetylaminocinnamoylglycyl,
methoxypropionylaminocinnamoylglycyl, etc.),
amino acid residue substituted with
halo(lower)alkanoylamino-ar(lower)alkenoyl (e.g.
chloroacetylaminocinnamoylglycyl,
trifluoroacetylaminocinnamoylglycyl,
bromobutyrylaminocinnamoylglycyl, etec.),

amino acid residue substituted with

amino( lower)alkanoylamino-ar{lower)alkenoyl
(e.g. aminoacetylaminocinnamoylglycyl,
aminopropionylaminocinnamoylglycyl, etc.),

amino acid residue substituted with lower
alkylamino(lower)alkanoylamino-ar(lower)alkenoyl
(e.g. methylaminoacetylaminocinnamoylglycyl, .
dimethylaminoacetylaminocinnamoylglycyl, etc.),
amino acid residue substituted with lower
alkanoylamino(lower)alkanoylamino-
ar(lower)alkenoyl (e.g.
acetylaminoacetylaminocinnamoylglycyl,
acetylaminopropionylaminocinnamoylglycyl, etc.),
amino acid residue substituted with

carboxy ( lower)alkanoylamino-ar(lower)alkenoyl
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(e.g. carboxyacetylaminocinnamoylglycyl,
carboxypropionylaminocinnamoylglycyl, etc.),
amino acid residue substituted with lower
alkoxycarbonyl(lower)alkanoylamino-
ar(lower)alkenoyl (e.g. ethoxycarbonyl-
acetylaminocinnamoylglycyl, ethoxycarbonyl-
propionylaminocinnamoylglycyl, etc.),

amino acid residue substituted with lower
alkoxycarbonyl(lower)alkenoylamino~-
ar(lower)alkenoyl (e.g. ethoxycarbonyl-
acryloylaminocinnamoylglycyl, etc.),

amino acid residue substituted with
halo(lower)alkoxycarbonylamino-ar(lower)alkenoyl
(e.g. chloroethoxycarbonylaminocinnamoylglycyl.,
et¢.), amino acid residue substituted with
optionally substituted heterocyclic-
(lower)alkanoylamino-ar({lowerjalkenoyl (e.g.
pyridylacetylaminocinnamoylglycyl,
thienylacetylaminocinnamoylglycyl,
methylpyrrolylacetylaminocinnamoylglycyl, etc.),
amino acid residue substituted with
aroylamino-ar(lower)alkenoyl (e.g.
benzoylaminceinnamoylglycyl, etc.),

amino aclid residue substituted with optionally
substituted heterocycliccarbonylamino-
ar(lower)alkenoyl {(e.g.
pyridylcarbonylaminocinnamoylglycyl,
morpholinocarbonylaminocinnamoylglycyl,
furylcarbonylaminocinnamoylglycyl,
thienylcarbonylaminocinnamoylglycyl,
oxazolylcarbonylaminocinnamoylglycyl,
methylo.dsolylcarbonylaminocinnamoyl¢lycyl,
dimethylisoxazelylcarbonylaminocinnamoylglycyl,
imidazolylcarbonylaminocinnamoylglycyl,
methylimidazolylcarbonylaminocinnamoylglycyl,
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piperidylcarbonylaninocinnamoylglycyl,
ethylpiperidylcarbonylaminocinnamoylglycyl,

- acetylpiperidylcarbonylaminocinnamoylglycyl,

pyrrolidinylcarbonylaminocinnamoylglycyl,
acetylpyrro1idinylcarbonylaminocinnamoylglycyl,
tert—-butoxycarbonylpyrrolidinylcarbonylamino-
cinnamoylglycyl, etc.), '

amino acid residue substituted with lower
alkylsulfonylamino-ar(lower)alkenoyl (e.g.
mesylaminocinnamoylglycyl, '
ethylsulfonylaminocinnamoylglycyl, etc.),

amino acid residue substituted with N-~(lower
alkanoyl)-N-(lower alkyl)amino-ar(lower)alkenoyl
(e.g. N-acetyl-N-methylaminocinnamoylglyclyl,
N~acetyl-N-ethylaminocinnamoylglycyl,
N~propionyl-N-methylaminoccinnamoylglycyl, #tc.),
amino acid residue substituted with N-[lower
alkoxy(lower)alkanoyl]-N-{lower alkyl)amino-
ar(lower)alkenoyl (e.g. N-methoxyacetyl-N-
methylaminocinnamoylglycyl, N-methoxypropionyl=-
N-methylaminocinnamoylglycyl, etc.),

amino acid residue substituted with

N-(lower alkanoyl)-=N-[heterocyclic(lower)alkyl]-
amino-ar(lower)alkenoyl (e.g. N-acetyl=N-
pyridylmethylaminocinnamoylglycly, etc.),

amino acid residue substituted with N-(lower
alkanoyl)-N-[lower alkoxy(lower)alkyl]amino-
ar(lower)alkenoyl (e.g.
N-acetyl-N-methoxyethylaminocinnamoylglycyl.,
N-acetyl-N-methoxymethylaminocinnamoylglycyl,
N-propionyl-N-methoxyethylaminocinnamoylglycyl,
etc.), amino acid residue substituted with
N-(lowexr alkanoyl)-N-[lower alkoxycarbonyl-
(lower)alkyl]amino~-ar(lower)alkenoyl (e.g.
N-acetyl-N-tert-butoxycarbonylmethylamino-
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cinnamoylglycyl, N-acetyl-N-tert-butoxycarbonyl-
ethylaminocinnamoylglycyl, N-propionyl-N-tert-
butoxycarbonylmethylaminocinnamoylglycyl, etc.),
amino acid residue substituted with N-(lower
alkanoyl)-N-[carboxy(lower)alkyllamino-
ar{lower)alkenoyl (e.g.
N-acetyl-N-carboxymethylaminocinnamoylglyeyl,
N-acetyl-N-carboxyethylaminocinnamoylglycyl,
N-propionyl-N-caxboxymethylaminocinnamoylglycyl,
etc.), amino acid residue substituted with
N-[lower alkoxv(lower)alkanovl]-N-[heterocyclic=
(lower)alkyllamino-ar(lower)alkenoyl (e.g.
N-methoxyacetyl-N-pyridylmethylaminocinnamoyl~
glycyl, N-methoxypropionyl-N-pyridylmethylamino-
cinnamoylglycyl, etc.), amino acid residue
substituted with N-[heterocycliccarbonyl]-N=-[
lower alkoxy(lower)alkyl]amino-ar(lower)alkenoyl
(e.g. N-pyridylcarbonyl-N-methoxymethylamino-
cinnamoylglycyl, N-pyridylcarbonyl-N-methoxy-
ethylaminocihnamoylglycyl, N-thienylcarbonyl-
N-methoxyethylaminocinnamoylglycyl, etc.),

amino acid residue substituted with
ureido-ar(lower)alkenoyl (e.g.
ureidocinnamoylglycyl, etc.),

amino acid residue substituted with lower
alkylureido=-ar(lower)alkenoyl (e.g.
methylureidocinnamoylglycyl,
ethylureidocinnamoylglycyl,
dimethylureidocinnamoylglycyl, etc.),

amino acid residue substituted with
heterocyclicureido-ar(lower)alkenoyl (e.g.
pyridylureidocinnamoylglycyl,
pyrimidinylureidocinnamoylglycyl,
thienylureidocinnamoylglycyl, etc.),

amino acid residue substituted with




lower alkanoyl-ar(lower)alkenoyl (e.g.
formylcinnamoylglycyl, acetylcinnamoylglycyl,
propionylcinnamoylglycyl, etc.),
amino acid residue substituted with

5 carboxy-ar(lower)alkenoyl (e.qg.
carboxycinnamoylglycyl, etc.), amino acid
residue substituted with lower
alkoxycarbonyl-ar(lower)alkenoyl (e.g.
methoxycarbonylcinnamoylglycyl,

10 ethoxycarbonylcinnamoylglyeyl, etc.),
amino acid residue substituted with
carbamoyl~ar(lower)alkenoyl (e.g.
carbamoylcinnamoylglycyl, etc.),
amino acid residue substituted with lower

* *e ooe o0

:i. 15 alkylcarbamayl-ar(lower)alkenoyl (e.g.
oy methylcarbamoylcinnamoylglycyl,
e ethylcarbamoylcinnameylglycyl,

dimethylcarbamoylecinnamoylglycyl,
propylcarbamoylcinnamoylglycyl,
. 20 isopropylecarbamoyleinnamoylglycyl,
diethylcarbamoylcinnamoylglycyl, N-methyl-N-
ethylcarbamoyleinnamoylglycyl, etc.),

e, amino acid residue substituted with hydroxy-
" (lower)alkylcarbamoyl-ar(lower)alkenoyl (e.g.
0t 25 hydroxyethylcarbamoylcinnamoylglycyl, bis=
sgsest (hydroxyethyl)carbamoylecinnamoylglycyl, etec.),

amino acid residue substituted with N~[hydroxy- .
(lower)alkyl]=N~(lower alkyl)carbamoyl~
ar(lower)alkenoyl (e.g. N-hydroxyethyl-

30 N-methylcarbamoylcinnamoylglycyl, etec.),
amino acid residue substituted with lower
alkoxy(lower)alkylcarbamoyl-ar(lower)alkenoyl
(e.g. methoxymethylcarbamoylcinnamoylglyeyl,
methoxyethylcarbamoyleinnamoylglyeyl,

35 bis(methoxyethyl)carbamoyleinnamoylglyeyl,
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ethoxyethylcarbamoylcinnamoylglycyl,
methoxypropylcarbamoylcinnamoylglycyl,
bis(ethoxyethyl)carbamoylcinnamoylglycyl, etc.),
amino acid residue substituted with N-[lower
alkoxy(lower)alkyl]~-N-(lower alkyl)carbamoyl-
ar(lower)alkenoyl (e.g. N-methoxyethyl-N-
methylcarbamoyleinnamoylglycyl, N-ethoxyethyl-
N-methylcarbamoylcinnamoylglycyl, etc.),

amino acid residue substituted with
heterocyclic(lower)alkylcarbamoyl-

ar(lewer)alkenoyl (e:.q.
pyridylmethylcarbamoylcinnamoylglyecyl,
furylmethylcarbamoylcinnamoylglycyl,
thienylmethylcarbamoylcinnamoylglycyl, ete.),
amino acid residue substituted with
N=[heterocyclic(lower)alkyl]-N-(lower
alkyl)carbamoyl-ar(lower)alkenoyl (e.qg.
N-pyridylmethyl-N-methylcarbamoylcinnamoyl=~
glyeyl, etec.), amlno acid residue substituted
with heterocycliccarbamoyl-ar(lower)alkenoyl
(e.g. morpholinylcarbamoylcinnamoylglycyl,
titlenylcarbamoylcinnamoylglycyl,
pyridylcarbamoyleinnamoylglycyl,
pyrimidinylcarbamoylcinnamoylglycyl,
tetrazolylcarbamoylainnamoylglyeyl, ete.),
amino acid residue substituted with optionally
substituted heterocycliccarbonyl=
ar{lower)alkenoyl (e.g.
morpholinocarbonyleinnamoylglycyl,
pyrrolidinylcarbonylcinnamoylglyecyl,
piperidlnocarbonyleinnamoylglycyl,
tetrahydropyridylecarbonyleinnamoylglycyl,
methylpiperaziaylearbonyleinnamoylglyeyl, ete.),
amino acld residue substituted with lower
dlkenylecarbamoyl-ar(lower)alkenoyl (e.qg.
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vinylcarbamoylcinnamoylglycyl,
allylcarbamoylcinnamoylglycyl,
methylpropenylcarbamoylcinnamoylglycy?l, etc.),
amino acid residue substituted with lower
alkynylcarbamoyl=-ar(lower)alkenoyl (e.g.
ethynylcarbamoylcinnamoylglycyl,
propynylcarbamoylcinnamoylglycyl, etec.),

amino acid residue substituted with
amino(lower)alkylcarbamoyl-ar(lower)alkenoyl
(e.g. aminomethylcarbamoylcinnamoylglycyl,
aminoethylcarbamoylcinnamoylgiyeyl, etc.),
amino acid residue substituved with lower
alkyvlamino(lower)alkylcarbamoyl-
ar(lower)alkenoyl (e.g.
methylaminomethylcarbamoylcinnamoylglycyl,
methylaminoethylcarbamoylcinnamoylglyeyl,
ethylaminoethylcarbamoylcinnamoylglycyl,
dimethylaminoethylcarbamoylecinnamoylglycyl,
etc.), amino acid residue substituted with lower
alkylcarbamoyloxy(lower)alkylcarbamoyl=
ar(lower)alkenoyl (e.g. methylcarbamoyloxy-
methylcarbamoylcinnamoylglycyl,
methylcarbamoyloxyethylcarbamoylcinnamoylglyeyl;
ethylearbamoyloxyethylecarbamoylcinnamoylglycyl,
dimethylcarbamoyloxyethylcarbamoylcinnamoyl-
glycyl, ete.), amino acid residue substituted
with lower alkylecarbamoyl(lower)alkylcarbamoyl=-
ar(lower)alkenoyl (e.g.
methylcarbamoylmethylcarbamoylcinnamoylglycyl,
methylcarbamoylethylcarbamoylcinnamoylgliyeyl,
ethylcarbamoylethylcarbamoylecinnamoylglyeyl,
dimethylcarbamoylethyle¢arbamoylcinnamoylglyeyl,
ete.), amino acid residue substituted with lower
alkoxycarbonyl(lower)alkylcarbamoyl-
ar(lower)alkenoyl (e.v.




methoxycarbonylmethylcarbamoyleinnamoylglycyl, T «\
methoxycarbonylethylcarbamoylcinnamoylglycyl,
ethoxycarbonylmethylcarbamoylcinnamoylalyeyl,
ethoxycarbonylethylcarbamoylcinnamoylglycyl,

5 etc.), amino acid residue substituted with
carboxy(lowexr)alkylcarbamoyl-ar(.ower)alkenoyl
(e,g. carboxymethylcarbamoylcinnamoylglycyl, °
carbgxyethylcarbamoylcinnamoylglycyl, etc.), /
amirjo acid residue substituted with [lower

10 alkylearbamoyl-ar(lower)aikyl]carbamoyl~
ar(lower)alkenoyl (e.g. (methylcarbamoyl-

~ phenethyl)carbamoyleinnamoylylyecyl,
(ethylcaxhamoyl-phenethyl) -

. carbamoyi¢innamoylglycyl, etc.),

vee. 15 amino acid residue substituted with [lawer

ey alkoxycarbonyl-ar(lower}alkyl]carbamoyl~ , _

ar(iower)alkenoyl (e«g. (methoxycarbonyl-~ _ §
phenethyl)carbamoylcinnamoylglycyl, |

(ethoxycarbonyl-phenethyl)carbamoylcinnamoyl-

. 20 glycyl, etc.), amino acid residue substituted

with [carboxy-ar(lower)alkyl]carbamoyl-

| . ar(lower)alkenoyl (e.g. {(carboxy-phenethyl)-

o eess, ) carbamoylcinnamoylglyecyl, etc.),

' amino acid residue substituted with N-[lower

ReCh 25 alkylcarbamoyl(lower)alkyl]-N-(lowei
alkyl)carbamoyl-ar(lower)alkenoyl (e.g.

N~ (methylcarbamoylmethyl)~N-methylcarbamoyl-
cinnamoylglycyl, N=(methylcarbamoylethyl)-N-
- methylcarbamoylcinnamoylglycyl,

30 N~(ethylcarbamoylethyl)-N-methylcarbamoyl-
cinnamoylglycyl., N§~-(dimethylcarbamoylethyl)~N-
methylcarbamoyleinnamoylglycyl, etc.), |
amino acid residue substituted with N-[lower
alkoxycarbonyl(lower)alkyl]-N~(lower \

35 ' alkyl)carbamoyl-ai (lower)alkenoyl (e.g. ‘

N

9 o *200 0o

)




N-methoxycarbonylmethyl-N-methylcarbamoyl-
cinnamoylglycyl, N-methoxycarbonylethyl-N-
methylcarbamoylcinnamoylglycyl,
N-ethoxycarbonylmethyl-N-methylcarbamoyl-

5 cinnamoylglycyl, N-ethoxycarbonylethyl-N-
methylcarbamoylcinnamoylglycyl, etc.),
amino acid residue substituted with
N-[carboxy(lower)alkyl]-N-{lower alkyl)-
carbamoyl-ar(lower)alkenoyl (e.g. N-carboxy-

10 methyl-N-methylcarbamoylcinnamoylglycyl,
N-carboxyethyl-N-methylcarbamoylciinamoylglycyl,
etc.) amino acid residue substituted with
arylcarbamoyl-ar(lower)alkenoyl (e.g.

_ phenylcarbamoylcinnamoylglycyl,

."" 15 | naphthylcarbamoylcinnamoylglycyl, etc.),

boee amino ucid residue substituted with ar(lower)-

alkynoyl (e.g. phenylpropioloylglycyl, etc.),

amino acld residue substituted with

Ceee heterocyclic(lower)alkenoyl (e.g.

20 morpholinylacryloylglycyl,
pyridylacryloylglycyl, thienylacryloylglycyl,

ooy etc.), amino acid residue substituted with

’ amino-heterccyclic(lower)alkenoyl (e.g.

sese aminopyridylacryloylglycyl, etc.),

25 amino acid residue substituted with lower
alkylamino-heterocyelic(lower)alkenoyl (e.g. :
methylaminopyridylacryloylglycyl, « |
dihethylaminopyridylacryloylglycyl, ete.),
amino acid residue substituted with lower

30 alkanoylamino-heterocyclic{lower)alkenoyl (e.g.
acetylaminopyridylacryloylglycyl,
propionylaminopyridylacryloylglycyl, etec.),
amino acid residue substituted with lower
alkenoylamine=heterocyclic(lower)alkenoyl (e.g.

35 acryloylaminopyridylacryloylglycyl,
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crotonoylaminopyridylacryloylylycyl, etc.),

aminc acid residue substituted with
heterocyclic(lower)alkanoylamino-heterocyclic~
(lower)alkenoyl (e.gq.
pyridylacetylaminopyridylacryloylglycyl,
thienylacetylaminopyridylacryloylglycyl, etc.),

amino acid residue substituted with
heterocycliccarbonylamino-heterocyclic(lawer)- *%Q
alkenoyl {(e.g.
pyridylcarbonylaminopyridylacryloylglycyl,
furylcarbonylaminopyridylacryloylglycyl, ete.),
amino acid residue substituted with lowexr
alkanoylamino(lower)alkanoylamino~heterocyclic=-
(lowerjalkenoyl (e.g.
acetylaminocacetylaminopyridylacryloylglycyl,
acetylaminopropionylaminopyridylacryloylglycyl,
ete.), amino acid residue substituted with lower
alkoxycarbonyl(lower)alkanoylamino~heterocyclic- o
(lower)alkenoyl (e.g. '
ethoxycarbonylacetylaminopyridylacryloylglycyl,
ethoxycarbonylpropionylaminopyridylacryloyl-

glycyl, etc.), amino acid residue substituted

with lower alkoxy(lower)alkanoylamino=-
heterocyclic(lower)alkenoyl (e.q.
methoxyacetylaminopyridylacryloylglycyl,
methoxypropionylaminopyridylacryloylglycyl,
ethoxypropionylaminopyridylacryloylglycyl, Q
atc.), amino acid residue substituted with lowes
alkylureido-heterocyclic(lower)alkenoyl (e.qg.
methylureidopyridylacryloylglycyl, etc.),

amino acid residue substituted with
carboxy-heterocyclic(lower)alkenoyl (e.g.
carboxypyridylacryloylglycyl, etc.),

amino acid residue substituted with lower
alkoxycarbonyl-heterocyclic(lower)alkenoyl (e.g.
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ethoxycarbonylpyridylacryloylglycyl, etec.),
amino acid residue substituted with lower
alkylcarbamoyl-heterocyclic(lower)alkenoyl (e.g.
methylcarbamoylpyridylacryloylglycyl,

5 ethylcarbamoylpyridylacryloylglycyl,
dimethylcarbamoylpyridylacryloylglycyl,
diethylcarbamoylpyridylacryloylglycyl,
isopropylcarbamoylpyridylacryloylglycyl,
N-ethyl-N-methylcarbamoylpyridylacryloylglycyl,

10 etc.), amino acid residue substituted with lower
alkoxy(lower)alkylcarbamoyl~-
heterocyclic(lower)alkenoyl (e.g.
methoxymethylcarbamoylpyridylacryloylglycyl,
methoxyethylcarbamoylpyridylacrylcylglycyl,

sl 15 methoxypropylcarbamoyipyridylacryloylglycyl,

Tedes ethoxyethylcarbamoylpyridylacryloylglycyl,

bis(methoxyethyl)carbamoylpyridylacryloylglycyl,

. ‘ etc.), amino acid residue substituted with

Cease, hydroxy( lower)alkylcarbamoyl-

20 heterocyclic(lower)alkenoyl (e.q.

hydroxymethylcarbamoylpyridylacryloylglycyl,

RS hydroxyethylcarbamoylpyridylacryloylglycyl,

e ) bis(hydroxyethyl)carbamoylpyridylacryloylglycyl,

o0l etc.), amino acid residue substituted with

25 heterocycliccarbamoyl-heterocyclic(lower)-
alkenoyl (e.g.
pyridylcarbamoylpyridylacryloylglycyl, .
morpholinylcarbamoylpyridylacryloylglycyl,
thienylcarbamoylpyridylacryloylglycyl,

30 pyrimidinylecarbamoylpyridylacryloylglveyl,
etc.), amino acid residue substituted with
heterocyclic(lower)alkylcarbamoyl-
heterocyclic(lower)alkenoyl (e.q.
pyridylmethylcarbamoylpyridylacryloylyglyeyl,

35 furylmethylcarbamoylpyridylacryloylglycyl,
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'thienylmethylcarbamoylpyridylacryloylglycyl,

etc.), amino acid residue substituted with
heterocycliccarbonyl- '
heterocyclic(lower)alkenoyl (e.g.
morpholinocarbonylpyridylacryloylglycyl,
pyrrolidinylcarbonylpyridylacryloylglycyl,
piperidinocarbkonylpyridylacryloylglycyl, etc.),
amino acid residue substituted with lower
alkenylcarbamoyl-heterocyclic(lower)alkenoyl
(e.g. vinylcarbamoylpyridylacryloylglycyl,
allylcarbamoylpyridylacryloylglycyl, etc.),
amino acid residue substituted with lower
alxynylcarbamoyl-heterocyclicilower)alkenoyl
{e.g. ethylcarbamaylpyridylacryloylglycyl,
propynylcarbamoylpyridylacryloylglycyl, etc.),
amino acid residie substituted with

- heterocyclicthio(lower)alkaroyl (e.g.

pyridylthiocacetylglycyl,
pyrimidinylthiocacetylglycyl, _
imidazolylthiopropionylglycyl, etc.),

amino acid residue substituted with optionally
substituted heterocycliccarbonyl (e.g.
morpholinocarbonylglycyl, indolylcarbonylglycyl,
4-methyl-i-piperazinylcarbonylglycyl, etc.),
amino acid residue substituted with
cyclo(lower)alkylcarbonyl (e.g.
cyclopropylcarbonylglycyl,
cyclopentylcarbonylglycyl,
cyclohexylcarbonylglycyl,
cyclohexylcarbonylsarcosyl, etc.), amino acid
residue substituted with lower alkoxycarbonyl
(e.g. methoxycarbonylglycyl, '
tert-butoxYCarbonylglycyl,
tert-butoxycarbonylsarcosyl,
tert-butoxycarbonylalanyl, etc.), amino acid
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residue substituted with aryloxycarbonyl
(e.g. phenoxycarbonylglycyl, etc.), amino
acid residue substituted with
aroyl(lower)salkanoyl (e.g. phenyloxalylglycyl,
5 benzoylpropionylglycyl, etc.), amino acid
residue substituted with aroyl (e.g.
benzoylglyeyl, benzoylsarcosyl, naphthoylglycyl,
benzoylalanyl, etc.), amino acid residue
substituted with nitro-aryloxycarbonyl (e.g.
nitrophenyloxycarbonylglycyl, etc.), amino acid
residue substituted with carbamoyl (e.g.
carbamoylglycyl, carbamoylalanyl,
carbamoylsarcosyl, carbamoyl-p-alanyl, etc.},
amino acid residue substituted with lower
.f': 15 alkylcarbamoyl (e.g. methylcarbamoylglycyl,
seoe ethylcarbamoylglycyl, propylcarbamoylglycyl,
isopraopylcarbamoylglycyl, pentylcarbamoylglycyl,
methylcarbamoylsarcosyl, ethylcarbamoylalanyl,
T isopropylcarbamoyl-g-alanyl, etc.), amino acid
20 residue substituted with lower
alkoxycarbonyl (lower)alkylcarbamoyl (e.g.
Joeee, methoxycarbonylmethylcarbamoylglycyl,
ethoxycarbonylmethylcarbamoylglycyl, etc.),
sege, amino acid residue substituted with lower
; 25 alkenylcarbamoyl (e.g. vinylcarbamoylglycyl,
allylcarbamoylglycyl, allylcarbamoylsarcosyl,
etc.), amino acid residue substituted with .
cyclo(lower)alkylcarbamoyl (e.g.
cyclopropylcarbamoylglycyl,
30 cyclohexylcarbamoylglycyl,
cyclohexylcarbamoylsarcosyl, etc.),
amino acid residue substituted with
arylcarbamoyl (e.g. phenylcarbamoylglycyl,
naphthylcarbamoylglycyl, tolylcarbamoylglycyl,
35 ethylphenylcarbamoylglycyl,

[
D




phenylcarbamoylalanyl, phenylcarbamoylsarcosyl,
etc.), amino acid residue substituted with lower
alkoxy-arylcarbamoyl (e.q.
methoxyphenylcarbamoylglycyl,

5 ethoxyphenylcarbamoylglycyl,
methoxyphenylcarbamoylalanyl, etc.),
amino acid residue substituted with
halo(lower)alkyl-arylcarbamoyl (e.g.
trifluoromethylphenylcarbamoylglycyi,

10 trifluoromethylphenylcarbamoylalanyl,
trifluoromethylphenylcarbamoylsarcosyl, etc.),
amino acid residue substituted with
halo-arylcarbamoyl (e.g.

cece chlaorophenylcarbamoylglycyl,

t': 15 fluorophenylcarbamoylglycyl,

e fluorophenylcarbamoylalanyl, etc.),

amino acid residue substituted with lower

alkanoyl-arylcarbamoyl (e.g.

ey acetylphen’ «carbamoylglycyl,

Tt 20 propionylp ‘lcarbamoylalanyl, etc.),
es amino acid residue substituted with

Cees hydroxy(lower)alkyl-arylcarbamoyl (e.g.
- ’ hydroxymethylphenylcarhamoylglycyl,

KLITN hydroxyethylphenylcarbamoylglycyl,

.;.é 25 hydroxyethylphenylcarbamoylalanyl, etc.),

amino acid residue substituted with
heterocycliccarbonyl-arylcarbamoyl (e.q. -f
morpholinocarbonylphenylcarbamoylglycyl,
piperidinocarbonylphenylcarbamoylglycyl,

30 thiomorpholinocarbonylphenylcarbamoylalanyl,
piperazinylcarbonylphenylcarbamoylglycyl,
pyrrolidinylcarbonylphenylcarbamoylglycyl,
1,2,3,6-tecrahydropyridylcarbonylphenyl-
carbamoylglycyl, etc.),

35 amino acid residue substituted with
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carboxy-arylcarbamoyl f(e.g. !
carboxyphenylcarbamoylglycyl, etc.),

amino acid residue substituted with lower
alkoxycarbonyl-arylcarbamoyl (e.g.
methoxycarbonylphenylcarbamoylglycyl,
ethoxycarbonylphenylcarbamoylglycyl, etc.),

amino acid residue substituted with
carbamoyl-arylcarbamoyl (e.g.
carbamoylphenylcarbamoylglycyl, etc.),

amino acid residue substituted with lower
alkylcarbamoyl-arylcarbamoyl (e.g.
methylcarbamoylphenylcarbamoylglycyl,
ethylcarbamoylphenylcarbamoylglycyl,
propylcarbamoylphenylcarbamoylglycyl,
dimethylcarbamoylphenylcarbamoylglycyl,
diethylcarbamoylphenylcarbamoylglyeyl,
N-ethyl-N-methylcarbamoylphenylcarbamoylglycyl,
N-isopropyl-N~methylcarbamoylphenyl-

carbamoylglycyl, etc.),

amino acid residue substituted with

nitro-arylcarbamoyl (e.g.

nitropnenylcarbamoylglycyl, etc.),

amino acid residue substituted with

cyano~-arylcarbamoyl (e.g.

cyanophenylcarbamoylglycyl, etc.),

amino acid residue substituted with

amino-arylcarbamoyl (e.g. -
aminophenylcarbamoylglycyl, etc.), i
amino acid residue substituted with lower |
alkylamino-arylcarbamoyl (e.g.
methylaminophenylcarbamoylglycyl,
ethylaminophenylcarbamoylglycyl,
dimethylaminophenylcarbamoylglycyl, etc.),

amino acid residue substituted with lower
alkanoylamino~-arylcarbamoyl (e.g.
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acetylaminophenylcarbamoylglycyl,
propionylaminophenylcarbamoylglycyl, etc.),
amino acid residue substituted with N-(lower
alkanoyl)=-N-(lower alkyl)amino-arylcarbamoyl
(e.g. N-acetyl-N-methylaminophenylcarbamoyl=-
glycyl, N-propionyl-N-methylaminophenyl-
carbamoylglycyl, etc.), amino acid residue
substituted with lower
alkoxy(lower)alkanoylamino-arylcarbamoyl (e.g.
methoxyacetylaminophenylcarbamoylglycyl,
methoxypropionylaminophenylcarbamoylglycyl,
etc.), amino acid residue substituted with lower
alkoxycarbonyl(lower)alkanoylamino-arylcarbamoyl
(e.g. ethoxycarbonylacetylaminophenyl=-
carbamoylglycyl, methoxycarbonylpropionylamino-
phenylcarbamoylglycyl, etc.],

amino acid residue substituted with
carboxyamino-arylcarbamoyl (e.g.
carboxyaminophenylcarbamoylglycyl, etc.),

amino acid residue substitiuted with lower
alkoxycarbonylamino=-arylcarbamoyl (e.g.
ethoxycarbonylaminophenylcarbamoylglycyl, etc.),
amino acid residue substituted with
aroylamino-arylcarbamoyl (e.g.
benzoylaminophenylcarbamoylglycyl, etc.),

amino acid residue substituted with
heterocycliccarbonylamino-arylcarbamoyl (e.g.
pyridylcarbonylaminophenylcarbamoylglycyl,
furylcarbonylaminophenylcarbamoylglycyl,
morpholinocarbonylaminophenylcarbamoylglycyl,
etc.), amino acid residue substituted with
heterocyclic(lower)alkanoylamino-arylcarbamoyl
(e.g. pyridylacetylaminophenylcarbamoylglycyl,
thienylacetylaminophenylcarbamoylglycyl, etc.),
amino acid residue substituted with
ureido-arylcarbamoyl (e.g.
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ureidophenylcarbamoylglycyl, etc.),

amino acid residue substituted with lower
alkylureido-arylcarbamoyl (e.g.
methylureidophenylcarbamoylglycyl,
ethylureidophenylcarbamoylglycyl, etc.),
amino acid residue substituted with
hydroxyimino(lower)alkyl=-arylcarbamoyl (e.g.
hydroxyiminoethylphenylcarbamoylglycyl, etc.),
amino acid residue substituted with lower
alkoxyimino(lower)alkyl-arylcarbamoyl (e.g.
methoxyiminoethylphenylcarbamovlglycyl, etec.),
amino acid residue substituted with lower
alkylhydrazono(lower)alkyl-arylcarbamoyl (e.gq.
methylhydrazonoethylphenylcarbamoylglycyl,
dimethylhydrazonoethylphenylcarbamoylglycyl,
etc.), amino acid residue substituted with
optionally substituted
hieterocyclic-arylcarbamoyl

fe.g. oxopyrrolidinylphenylcarbanoylglycyl,
psxopiperidinophenylcarbamoylglycyl,
dioxopyrrolidinylphenylcarbamoylglycyl,
oxooxazcelidinylphenylcarbamoylglycyl,
pyrrolylphenylcarbamoylglycyl, etc.),

amino acid residue substituted with
heterocycliccarbonyl-arylcarbamoyl having lower
alkyl (e.g. methylpiperazinylcarbonylphenyl-
carbamoylglycyl, ethylpiperazinyl-
carbonylphenylcarbamoylglycyl, etc.),

amino acid residue substituted with hetero-
cycliccarbonyl-arylcarbamoyl having aryl (e.g.
phenylpiperazinylcarbonylphenylcarbamoylglycyl,
etc.), amino acid residue substituted with
heterocycliccarbonyl-arylcarbamoyl having a
heterocyclic group (e.g.
pyridylpiperazinylcarbonylpheny’ .carbamoylglycyl,
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etc.), amino acid residue substituted with
heterocycliccarbonyl-arylcarbamoyl having lower
alkanoyl (e.g. acetylpiperazinylcarbonylphenyl-
carbamoylglycyl, etc.), amino acid residue
substituted with heterocycliccarbonyl-aryl-
carbamoyl having lower alkoxycarbonyl (e.g.
ethoxycarbonylpiperazinylcarbonylphenyl-
carbamoylglycyl, etc.),

amino acid residue substituted with
heterocycliccarbonyl-arylcarbamoyl having lower
alkylamino {(e.g. methylaminopiperazinylcarbonyl-
phenylcarbamoylglycyl, dimethylaminopiperidino-
carbonylphenylcarbamoylglycyl, etc.),

amino acid residue substituted with
heterocycliccarbonyl-arylcarbamoyl having lower
alkylcarbamoyl (e.g. methylcarbamoylpiperazinyl-
carbonylphenylcarbamoylglycyl, etc.),

amino acid residue substituted with
hydroxy(lower)alkylcarbamoyl-arylcarbamoyl (e.d.
hydroxymethylcarbamoylphenylcarbamoylglyeyl,
hydroxyethyldarbamoylphenylcarbamoylglycyl,
bis(hydraxyethyl)carbamoylphenylcarbamoylglycyl,
etc.), amino acid residue substituted with
N-[hydroxy(lower)alkyl]-n-(lower
alkyl)carbamoyl~arylcarbamoyl (e.g.
N-(hydroxyethyl) -N-methylcarbamoylphenyl-
carbamoylglycyl, etc.),

amino acid residue substituted with lower
alkoxy(lower)alkylcarbamoyl=-arylearbamoyl (e.g.
methoxymethylcarbamoylphenylcarbamoylglycyl,
methoxyethylcarbamoylphenylcarbamoylglycyl,
ethoxyethylcarbamoylphenylcarbamoylglycyl,

bis (methoxyethyl)carbamoylphenylcarbamoylglycyl,
bis(ethoxyethyl)carbamoylphenylcarbamoylglycyl
etc.), amino acid residue substituted with




o o o
- 3
e eo eosec oo

®e © ese © eso
L
* =

10

15

20

23

30

35

- 76

N-[lower alkoxy(lower)alkyl]-N-(lower alkyl)-
carbamoylarylcarbamoyl (e.g. N-~({methoxyethyl)-N~
methylcarbamoylphenylcarbamoylglycyl,
N-{methoxypropyl)-N-methylcarbamoylphenyl~
carbamoylglycyl, etc.),

amino acid residue substituted with lower
alkylamino(lower)alkylcarbamoyl-arylcarbamoyl
(e.g. methylaminoethylcarbamoylphenyl-
carbamoylglycyl, dimethylaminocethylcarbamoyl-
phenylcarbamoylglycyl, etc.), amino acid residue
substituted with N-[lower alkylamino{lower)-
alkyl)-N-(lower alkyl)carbamoyl-arylcarbamoyl
(e.g. N-{dimethylaminoethyl)~-N-methyl-
carbamoylphenylcarbamoylglycyl,
N=-(dimethylaminopropyl )~N-methylcarbamoylphenyl-
carbamoylglycyl, etc.),

amino acid residue substituted with
heterocywrliccarbamoyl-arylcarbamoyl (e.g.
morpholinylecarbamoylphenylcarbamoylglycyl,
thienylcarhamoylphenylcarbamoylglycyl,
pyridylcaxbamoylrhenyloarbamoylglycyl,
pyrimidinylearbamiyiphenylusrbamoylglycyl,
etec.), aming scid residune substituted with
N-{heteroaycliz)-N«(lower alkyl)carbamoyl-
arylcarbamoyl {e.g. N~pyridyl-N-methylcarbamoyl-
phenylcarbamoylglycyl, etec.), amino acid residue
substituted with heterocyclic(lower)=
alkylcarbamoyl-arylcarbamoyl (e.g.
pyridylmethylcarbamoylphenylcarbamoylglyeyl,
pyridylethylcarbamoylphenylcarbamoylglyeyl,
thienylmethylecarbamoylphenylcarbamoylglycyl,
etc.), amino acid residue substituted with
N=-[heterocyclic(lower)alkyl]}=N=(lower alkyl)=-
carbamoyl-arylcarbamoyl (e.g. N-pyridylmathyl=N-
methylcarbamoylphenylearbamoylglyeyl, cte.),
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amino acid residue substituted with
N-[heterocyclic(lower)alkyl]-N=-[lower
alkoxy(lower)alkyl])carbamoyl-arylcarbamoyl (e.g.
N-pyridylmethyl-N-methoxyethylcarbamoylphenyl-
carbamoylglycyl, etc.),

amino acid residue substituted with
arylcarbamoyl-arylcarbamoyl (e.g.
phenylcarbamoylphenylcarbamoylalycyl, etc.),
amino acid residue substituted wiii lower
alkylaminoarylcarbamoyl~arylcarbamoyl (e.g.
dimethylaminophenylcarbamoylphenyl=
carbamoylglycyl, etc.),

amino acid residue substituted with
arylthiocarbamoyl (e.g.
phenylthiocarbamoylglycyl,
naphthylthiocarbamoylglycyl,
phenylthiocarbamoylalanyl,
phenylthiocarbamoylsarcosyl, etc.), amino acid
resldue substituted with ar(lower)alkylcarbamoyl
(e.g. benzylcarbamoylglycyl,
benzylcarbanmoylsarcosyl,
benzylcarbamoylalanyl, etc.),

carbamoyl (e.g. benzoylcarbamoylglycyl, etc.),
amino acid residue substituted with
heterocycliccarbamoyl (e.qg.
pyridylcarbamoylglycyl, pyridylcarbamoylalanyl,
pyridylcarbanmeoylsarcosyl,
thienylcaxrbamoylglycyl,
pyrazolylcarbamoylglycyl,
pyrimidinylcarbamoylglyeyl,
quinolylcarbamoylglycyl,
isoquinolylcarbamoylglycyl, ete.),

amino acid residue substituted with
hoterocyelic(lower)alkylecarbamoyl (e.qg.
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pyridylmethylcarbamoylglycyl,
pyridylethylcarbamoylglycyl,
thienylmethylcarbamoylglycyl, etc.),

amino acid residue substituted with
arylaminocarbamoyl (e.g.
phenylaminocarbamoylglycyl, etc.),

amino acid residue substituted with
ar(lower)alkenylsulfionyl (e.g. styrylsulfonyl-
glycyl, cinnamoylsulfonylglycyl, etc.),

amino acid residue substituted with lower
alkylsulfonyl (e.g. mesylglycyl, ethylsulfonyl-
glycyl, mesylsarcosyl, mesylalanyl, etc.),
amino acid residue substituted with phthaloyl
(e.g. phthaloylglycyl, phthaloylalanyl,
phthaloyl-f-alanyl, etec.),

amino acid residue having unsubstituted amino
acid residue (e.g. glycylglycyl, alanylglycyl,
sarcosylglycyl, prolylglycyl, glycylsarcosyl,
prolylsarcosyl, etec.),

amino acid residue havirng substituted

amino acid residue such as amino acid residue
having amino acid residue substituted with lower
alkyl (e.g. dimethylglycylglycyl,
diethylglycylglycyl, dimethylglycylsarcosyl,
ethylsarcosylglycyl, isopropylsarcosylglycyl,
ethylglycylglycyl, propylglycylglycyl,
isopropylglycylglycyl, ethylglycylalanyl,
dimethylglycylalanyl, dimethylalanylglycyl,
dimethyl-g-alanylglycyl, etc.), amino acid
residue having amino acid residue substituted
with a heterocyclic group (e.g.
morpholinoglycylglycyl, piperidinuglycylglycyl,
pyridylglycylglycyl, piperidinosarcosylglycyl,
etc.), amino acid residue having amino acid
residue substituted with
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heterocyclic(lower)alkyl
{e.g. pyridylmethylglycylglycyl,
imidazolylmethylglycylglycyl,
furylmethylglycylglycyl,
thienylmethylsarcosylglycyl, etc.),
amino acid residue having amino acid residue
substituted with cycloalkyl (e.g.
cyclopropylglycylglycyl, cyclebutylglycylglycyl,
cyclopentylglyeylglycyl, cyclohexylglycylglyceyl,
cycloheptylglycylglycyl, cyclooctylglycylglycyl,
adamantylglycylglycyl, cyclohexylsarcosylglycyl,
cycloheptylsarcosylglycyl, cyclohexylglycyl-
sarcosyl, cyclohexylglycylalanyl, etc.),
amino acid residue having amino acid residue
substituted with aryl (e.g. phenylglycylglycyl,
phenylsarcosylglycyl, etc.),
amino acid residue having amino acid residue
substituted with lowexr alkanoyl (e.g.
acetylglycylglycyl, acetylprolylglycyl,
propionylglycylglycyl, acetylalanylglycyl,
etc.), amino acid residue having amino acid
residue substituted with lower alkoxycarbonyl
(e.g. tert-butoxycarbonylglycvlglycyl,
tert-butoxycarbonylprolylglycyl, etc.),
amine acid residue having amino acid residue
substituted with ar(lower)alkyl (e.g.
benzylglycylglycyi, etc.) and
amino acid residue having amino acid residue
substituted with phthaloyl (e.g.
phthaloylglycylglycyl, etc.), etec.}, etc.];
or a heterocyclic group such as piperazinyl, which
may be sukstituted with substituent(s) such as
ar(lower)alkyl [e.g. benzyl, phenethyl, etc.], lower
alkoxycarbonyl(lower)alkyl [2.g.
methoxycarbonylivethyl, methoxycarbonylethyl
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ethoxycarbonylmethyl, ete.] and/or oxo;

R4 and R5 are each hydrogen; or halogen such as fluorine,
chlorine, bromine and iodine;

Q is O or N-Rg, in which R9 is hydrogen; or acyl such
as lower alkanoyl [e.g. formyl, acetyl, propionyl,
butyryl, etc.] and lower alkoxycarbonyl [e.g.
tert-butoxycarbonyl, etc.]:;

A is lower alkylene such as methylene, ethylene,
methylmethylene and propylene.

Suitable "a leaving group" may be a conventicnal acid
residue such as halogen [e.g. fluoro, chloroc, bromo and
iodo], arenesulfonyloxy [e.g. benzenesulfonyloxy,
tosyloxy, etc.], alkanesulfonyloxy [e.g. mesyloxy,
ethanesulfonyloxy, etc.)], and the like.

Suitable pharmaceutically acceptable salts of the
object compound [I] are conventional non-toxic salts and
include a metal salt such as an alkali metal salt [e.g.
sodium salt, potassium salt, etc.] and an alkaline earth
metal salt [e.g. calcium salt, magnesium salt, etc.)], an
ammonium salt, an organic base salt [e.g. trimethylamine
salt, triethylamine salt, pyridine salt, picoline salt,
dicyclohexylamine salt, N,N!'-dibenzylethylenediamine salt,
etc.], an organic acid addition salt [e.g. formate,
acetate, trifluoroacetate, maleate, tartrate, oxalate,
methanesulfonate, benzenesulfonate, toluenesulfonate,
etc.], an inorganic acid addition salt [e.g.
hydrochloride, hydrobromide, sulfate, phosphate, etc.], a
salt with an amino acid [e.g. arginine salt, aspartic acid
salt, glutamic acid salt, et2.], an intramolecular salt
and the like.

With respect to the salts of the compounds [Ia] to
[If] in the Processes 2 to 4, it is to be noted that these
compounds are included within the scope of the compound
[I}, and accordingly the suitable examples of the salts of

N N AN NN
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these compounds are to be referred to those as exemplified
for the object compound [I].

The processes for preparing the objeat compound [I]
are explained in detail in the following.

Process 1

The object ¢ompound [I] or its salt can be prepared
by reacting a compound {II] or its salt with a compound
[III] or its salt.

Suitable salts of the compounds [II] and [III] may be
the same as those exemplified for the compound {I].

The reaction is preferablv carried out in the
presence of a base such as alkali metal [e.g. lithium,
sodium, potassium, etc.], the hydroxide or carbonate or
bicarbonare thereof [e.g. sodium hydroxide, potassium
carbonate, potassium bicarbonate, etc.], alkali metal
alkoxide [e.g. sodium methoxide, sodium ethoxide,
potassium tert-butoxide, etc.], or the like.

This reaction is usually carried out in a
conventional solvent such as tetrchydrofuran, dioxane,
N,N-dimethylformamide, acetone, or the like.

" The reaption temperature is not critical, and the
reaction is usually carried out under co¢ling to heating.

The object compound {Ib] or its salt can be prepared -
by acylating a compound [Ia] or ita salt. g
The acylation is carried out in the presence of an
acylating agent.
Suitable acylating agents are the corresponding
carboxylic acid or sulfonic acid compounds, which are
represented by the formula é R-OH wherein R is acyl, and
reactive derivatives thereof, and the corresponding
isocyanate or isothiocyanate compounds.
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As suitable said reactive derivatives, there may be
mentioned acid halides, acid anhydrides, active amides and
active esters. Suitable examples are acid halides such as
acid chloride and acid bromide, mixed acid anhydrides with
various acids [e.g. substituted phosphoric acid such as
dialkyl phosphoric acid, sulfuric acid, aliphatic
carboxylic acid, aromatic carboxylic acid, etc.],
symmetric acid anhydrides, active amides with various
imidazoles, and active esters such as p-nitrophenyl ester
and N-hydroxysuccinimide ester. The kind of such reactive
derivatives can be selected depending on the kind of acyl
group to be introduced.

The reaction is usually carried out in a conventional
solvent, such as methylene chloride, chloroform, pyridine,
dioxane, tetrahydrofuran, N,N-dimethylformamide, or the
like. In case that the acylating agent is liquid, it can
also be used as a solvent. In case that the carboxylic
acid or sulfonic acid compounds are used as acylating
agent in the free acid form or salt form, it is preferable
to carry out the reaction in the presence of a
conventional condensing agent such as
N,N'-dicyclohexylcarbodiimide or the like.

’ The reaction temperature is not critical and the
reaction can be carried out under cooling, at ambient
temperature, or under heating.

This reaction is preferably carried out in the
presence of a conventional inorganic base or in the
presence of a conventional organic base.

Process 3

The object compound [Id) or its salt can be prepared
by acylating a compound [Ic] or its salt.

This reaction can be carried out in substantially the
same manner as Process 2, and therefore the reaction mode
and reaction condition of this reaction are to be referred
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to those explained in Process 2.

Process 4
The object compound [If] or its salt can be prepared
5 by reacting a compound [Ie] or its reactive derivative at
the carboxy group or a salt therecf with a compound [IV]
or its reactive derivative at the amino group or a salt

thereof.
Suitable reactive derivative at the carboxy group of
10 the compound [Ie] may include an acid halide, an acid

anhydride, an activated amide, an activated ester, and the
' like. Suitable examples of the reactive derivatives may
be an acid chloride; an acid azide; a mixed acid anhydride
with an acid such as dialkylphosphoric acid, sulfuric acid
vene 15 aliphatic carboxylic acid or aromatic carboxylic acid;
H a symmetrical acid anhydride; an activated amide with
imidazole; or an activated ester [e.g. p-nitrophenyl
ester, etc.]. These reactive derivatives can optionally

® e one oo

S be selected from them according to the kind of the
ets 20 compound [Ie] to be used.

. Suitable reactive derivative at the amino group of
-ff? the compound [IV] may be a silyl derivative formed by the
Teees” reaction of the compound [IV] with a silyl compound such
s as bis(trimethylsilyl)acetamide or
”"f 25 mono(trimethylsilyl)acetamide, or the like.

Suitable salts of the compound [IV] and its reactive
derivative can be referred to the organic or inorganic - B
acid addition salts as exemplified for the compound [I]. ‘
This reaction can be carried out in substantially the
30 same manner as Process 2, and therefore the reaction mode
and reaction condition of thlg yeaction are to be referred
to those explained in Process 2.
The object compound [I] and the starting compounds
can also be prepared by the methods of Examples and
35 Preparations mentioned below or similar manners thereto or




conventional manners.

The compounds obtained by the above processes can be
isolated and purified by a conventional method such as
pulverization, recrystallization, chromatography,

5 reprecipitation or the like. ’

It is to be noted that the compound [I] and the other
compounds may include one or more stereoisomers and
geometrical isomers due to asymmetric carbon atoms and
double bonds, and all of such isomers and mixture thereof

10 are included within the scope of this invention.
The object compound [I] and pharmaceutically

. acceptable salts thereof possess strong activities as
bradykinin antagonists, and are useful for the treatment
and/or the prevention of bradykinin or its analogues
cee 15 mediated diseases such as allergy, inflammation,
° autoimmune disease, shock, pain, or the like, and more

particularly for the prevention and/or the treatment of

asthma, cough, bronchitis, rhinitis, rhinorrhea,

e ®e eoe oo

wiiee obstructive pulmonary disease [e.g. pulmonary emphysema,

e 20 etc.], expectoration, pneumonitis, systemic inflammatory
. response syndrome (SIRS), septic shock, endotoxin shock,

qfﬁ' anaphylactic shock, adult respiratory distress syndrome,

Peesd? disseminated intravascular coagulopathy, arthritis,

e rheumatism, osteoarthritis, lumbago, inflammation-induced

o’ 25 bone resorption, conjunctivitis, vernal conjunctivitis,

uveitis, iritis, iridocyclitis, headache, migraine,
toothache, backache, superficial pain, cancerous pain, -
postoperative pain, tenalgia, trauma [e.g. wound, burn,
etc.], rash, erythema, eczema or dermatitis [e.g. contact
30 dermatitis, atopic dermatitis, etec.], urticaria, herpes,
itching, psoriasis, lichen, inflammatory bowel disease
[e.g. ulcerative colitis, Crohn's disease, etc.],
diarrhea, hepatitis, pancreatitis, gastritis, esophagitis,
food allergy, ulcer, irritable bowel syndrome, nephritis,
35 angina, periodontitis, edema, hereditary angioneurotic




edema, cerebral edema, low blood pressure, thrombosis,
myocardial infarction, cerebral vasospasm, congestion,
coagulation, gout, central nervous system injury,
premature labor, arteriosclerosis, postgastrectomy dumping
5 syndrome, carcinoid syndrome, altered sperm mobility,

diabetic neuropathy, neuralgia, graft rejection in
transplantation, or the like, in human being or animals.

And further, it is known that bradykinin relates to
the release of mediators such as prostaglandins,

10 leukotrienes, tachykinins, histamine, thromboxanes, or the
like, so the compound [I] is expected to be useful for the
prevention and/or the treatment of such mediators mediated
diseases.

In orxrder to illustrate the usefulness of the object

15 compound [I], the pharmacological test data of some

* representative compounds of the compound [I] are shown in

the following.

. LL ] oee N6

B 3H~Bradykinin receptor binding

‘:::.: 20
(i) Test Method :

et (a) Crude ileum membrane preparation

ceen Male Hartly strain guinea pigs were sacrificed by

“"f 25 decapitation. The ileum was removed and homogenized in

R buffer (50 mM trimethylaminoethanesulfonic acid (TES), 1 ,
mM 1,10-phenanthroline pH 6.8). The homogenate was - i

centrifuged (1000 xg, 20 minutes) to remove tissue clumps
and the supernatant was centrifuges (100,000 xg, 60

30 minutes) to yield a pellet. The pellet was resuspended in
buffer (50 mM TES, 1 mM 1,10-phenanthroline, 140 mg/%
bacitracin, 1 mM dithiothreiol, 0.1 % bovine serum albumin
pH 6.8) and homogenized with a glass-teflon homogenizer to
vield suspension which was referred to as crude membrane

35 suspension. The obtained membrane suspension was stored
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at -80°C until use.

(b) 3H—Bradykinin binding to the membrane

The frozen crude membrane suspension was thawed. In
binding assays, 3H—Bradykinin (0.06 nM) and drug {1 x
10'6M) were incubated with 50 pl of the membrane
suspeasion at room temperature for 60 minutes in a final
volume of 250 pl. Separation of receptor-bound from free
3H-Bradykinin is achieved by immediate filtration under
vacuum and washed three times with 5 ml of ice-cold buffer
(50 mM Tris=HCl pH 7.5). Non-specific binding was defined
as binding in the presence of 0.1 uM Bradykinin. The
radioactivity xetained on rinsed filters was determined by
a liquid-scintillation counter.

(ii) Test Results

Inhibition % of
eete®” | 3H-Bradykinin
U Test Compound (Example No.) binding (concen-
_ tration: 1 x 107%M)

et - 29-(36) 98

34-(7) | 100

vy 20 35-(3) 99
41-(12) 95 N
41-(53) 99 1
41-(64) 95

30

57 (hydrochloride) 99
58-(11) (dihydrochloride) 99

35 The effects of the compound [I] on bradykinin-induced
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bronchoconstriction and carrageenin-induced paw edema were
measured according to similar manners described in British
Journal of Pharmacology, 102, 774-777 (1991). '

For therapeutic purpose, .the compound [I] and a
pharmaceutically acceptable salt thereof of the present
invention can be used in a form of pharmaceutical
preparation containing one of said compounds, as an active
ingredient, in admixture with a pharmaceutically
acceptable carrier such as an organic or inorganic solid,
semi-solid or liquid excipient suitable for oral,
parenteral such as intravenous, intramascular,
subcutaneous or intraarticular, external such as topical,
enteral, intrarectal, transvaginal, inhalant, ophthalmic,
nasal or hypoglossal administration. The pharmaceutical
preparations may be capsules, tablets, dragees, granules,
suppositories, solistion, lotion,; suspension, emulsion,
ointment, gel, cream, or the like. If desired, there may
be included in these preparations, auxiliary substances,
stabilizing agents, wetting or emulsifying agents, buffers
and other commonly used additives.

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

_day;
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The following Preparations and Examples are given for
the purpose of illustrating this invention.

Preparation 1
2,6-Dichloro-3~-(phthalimidoacetyl)aminotoluene was
obtained according to a similar manner to that of Example
5 mentioned below.
mp : 245-246°C
NMR (CDCl3, 8) + 2.48 (3H, s), 4.59 (2H, s), 7.27
(18, 4, J=9Hz), 7.70-7.96 (4H), 8.00 (1H, br s),
8.12 (1H, d, J=9Hz)

Preparation 2
2,6=-Dichloro~3~[N-(phthalimidoacetyl) ~-N-methylamino]}~
toluene was obtained according to a similar manner to that
of Example 7 mentioned below.
mp : 193-=194°C
NMR (CDCl3, §) + 2.58 (3H, s), 3.21 (3", s), 4.10
(2H, s), 7.30 (1H, 4, J=9Hz), 7.42 (1H, d,
J=9Hz), 7.65~7,91 (4R)

Preparation 3

A mixture of 2,6-dich} /ro-3-[N-(phthalimidoacetyl)-N-
methylamino]toluene (303 mg), N-bromosuccinimide (150 mg),
2,2'-azobis-(2,4~dimethyl-4-methoxyvaleronitrile) (30 mg)
and dichloromethane (6 ml) was heated under reflux for 5
hours. N-Bromostccinimide (75 mg) was added therein and
the mixture was heated under reflux for additional 3
hours. The reaction mixture was washed with saturated
sodium bicarbonate solution twice and brine, dried over
magnesium sulfate and evaporated in vacuo. The residue
was crystallized fr¥om diethyl ether to give
3-bromomethyl~2,4~-dichloro-N=methyl~N~-(phthalimido~
acetyl)aniline (102 mg) as crystals.

mp : 211l°C (dec.)
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NMR (CDCl,, 6) : 3.24 (3H, s), 4.09 (2H, s), 4.81
(2H, s), 7.44 (1H, d, J=9Hz), 7.51 (1H, 4,
J=9Hz), 7.68-7.91 (4H)

Preparation 4
A mixture of o-anisidine (15.11 g), ethyl propionyl~
acetate (17.69 g) and acetic acid (0.5 ml) in benzene (30
ml) was refluxed removing water for 24 hours. The solvent
was removed in vacuo, and the residue was dissolved in
toluene (30 ml). The reaction mixture was refluxed for an
additional 8 hours. The solvent was removed in vacuo.
The residue was purified by column chromatography
(hexane - ethyl acetate) to give ethyl
3~(2-methoxyanilino)=-2-pentencate (15.11 g) as an oil.
NMR (CDCl3, é§) + 1,06 (3H, t, J=7Hz), 1.30 (3H, t,
=7Hz), 2.32 (2H, g, J=7Hz), 3.85 (3H, s), 4.18
(2H, q, J=7Hz), 4.74 (1H, s), 6.83-6.98 (2H),
7.06-7,20 (2H), 10.18 (1H, bxr s)

Preparation 5
To a mixture of diphenyl ether (30 ml) and biphenyl
(30 g) was added ethyl 3-(Z2-meuvaoxyanilinoj-2-pentenoate
(15.1 g) during which time the internal temperature was
maintained 230-235°C. The mixture was stirred at 235°C
for 1 hour. To the reaction mixture was added hexane (150
ml). The precipitate was collected by vacuum filtration
and washed with hexans to give 2-ethyl-4-hydroxy-8-
methoxyquinoline (10.37 g) as crystals.
mp : 190-~192°C
NMR (CDC13, 8) + 1.38 (3H, t, J=7Hz), 2.70 (2H, q,
J=7Hz), 4.00 (3H, s8), 6.20 (1H, 4, J=1Hz), 7.02
(14, dd, J=9, 1Hz), 7.23 (1H, t, J=9Hz), 7.90
(1H, 4, J=9Hz), 8.52 (1H, br s)
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Preparation 6
To a solution of 2-ethyl-4-hydroxy-8-methoxyquinoline
(9.96 g) in phosphoryl chle>~*de (30 ml) was added
N,N-dimethylaniline (12.44 .11) below 8°C in an ice bath.
After 10 minutes the misture was stirred at ambient
temperature for 1.5 hours. The solvent was removed in
vacuo, The residue was partitioned into dichloromethane
and saturated socdium bicarbonate solution. The organic
layer was washed with brine and dried over magnesium
sulfate, The organic layer was evaporated in vacum. The
residue was purified by column chromatography
(hexane ~ ethyl acetate) and recrystall.zed from hexane to
give 4-chloro-2-ethyl-8-methoxyqrinoline (8.90 g) as
crystals.
mp : 80-81°C
NMR (CDCl,, &) : 1.40 (3H, t, J=7Hz), 3.08 (2H, q,
J=7Hz), 4.09 (3H, s), 7.10 (1H, 4, J=9Hz),
7.43~7.54 (2RH), 7.78 (1H, 4, J=9Hz)

Preparation 7

A solution of 4-chloro-2-ethyl-8-nmethoxyquinoline
(4.0 g) in 48% hydrobromic acid (8% ml) was refluxed for 2
days. The mixture was adjusted to pH 12 with 28% ammonia
solution. The precipitate was collected by vacuum
filtratimn, and was washed with water and hekane to give
4-chloro-2~ethyl-s~hydroxyquinoline (3.13 g) as c¢rystals.,

mp ¢ 45-47°C

NMR (CDCl3, §) :+ 1.40 (3H, t, J=THz), 2.98 (2H, q,

Jr7Hz), 7.19 (1H, 4, JI=9Hz), 7,39-7.66 (3H)

Preparation 8

To the solution of piperazine (3 g) in
dichloromethane (30 ml) was addedmethyl isocyanate (2.16
ml) in an ice water bath with stirring. 2After 10 minutes
the mixture was stirre2 at ambient temperature for 1 hour,




The reaction mixture was evaporated in vacuo. The residue
was diluted with acetonitrile (15 ml) and crystals wers
Eiltered off. The filtrate was evaporated in vacuo. To
the residue was added xylene and the solvent was
azeotropically removed in vacuo to give
N-methyl-l-piperazinecarboxamide (2.43 g) as an oil.

NMR (CDCl3-CD3OD, ) :+ 2.80 {3H, s), 2.83-2.93 (4H),

3.32-3.44 (4H)

[S4]

10 Preparation 9
Dimethylamine (50% afueous sclution, 3.6 ml) was
stirred in an ice bath and a solution of 3-nitrobenzoyl
chloride (1.8 g) in 1,4-dioxan (4 ml) was dropwise added
thereto. The resulting mixture was stirred vigorously at
eose 15 ambient temperature for 2.5 hours. Ethyl acetate was
Tedes added and organi¢ layer was washed with water, 1N
hydrochloric acid, 1N sodium hydroxide, water and
saturated sodium chloride solution successively and dried
over anhydrous magnesium sulfate. After filtration and

® eeos o ooe
©
oo

-
°
»
e

ot 20 concentration, the residue was recrystallized from benzene~
s n-hexane to afford N,N-dimethyl-3~nitrobenzamide (1.5 g)

“eee, as a pale yellow prism.

mp : 84.7-87.7°C

NMR (CDCl,, 8) : 3.00 '(3H, s), 3.15 (3H, s), 7.61
U 25 (1H, t, J=7.5Hz), 7.78 (1H, d, J=7.3Hz),

8022“8.35 (2H1 m)

Preparation 10
To a stirred solution of 2-methoxyethylam.ne (0.9 ml)
30 in dichloromethane (20 ml) was added triethylamine (2.1
ml), and the mixture was cooled in an ice-cooling bath. A
soiution of 3~nitrobenzoyl chloride (1.8 g) in _
dichloromethane (10 ml) was dropwise added thereto and the
resulting mixiure was stirred for 1.5 hours at the same
35 temperature. The mixture was washed with water and
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saturated sodium chloride solution, dried over anhydrous
magnesium sulfate, After filtration, the solvent was
rem.ved in vacuo to afford N-(Z—methoxyethyl)-B-
nitrobenzamide (2.7 g) as a yellow oil.

NMR (CD013, ) + 3.41 (3H, s), 3.53-3.63 (2H, m),
3.63-3%.76 (2H, m), 6.62 (1H, br s), 7.65 (1H,
dt, J=8 and 0.5Hz), 8.16(1H, dt, J=8, 0.5Hz),
8.38 (1H, dt, J=8, 0.5Hz), 8.61 (1H, m)

Preparation 11
To a stirred two-~phase solution of 3~nitrobenzoyl
chloride (9.3 g) in a mixture of diethyl ether (50 ml) and
saturated sodium bicarbonate solution (50 ml) was added
3-aminomethylpyridine (5.4 g) in an ice-cooled bath, The
mixture was stirred vigorously at ambient temperature for
30 minutes. The reaction mixture was filtered, and the
resulting solid was washed with water. The solid was
further solidified with diisopropyl alcohol water to
afford 3-nitro-N-(3-pyridylmethyl)benzamsde (5.91 g) as a
pale yellow amorphoug solid.
NMR (CDCly, &) : 4.70 (2H, 4, J=5Hz), 7.05 (1H, br
s), 7.30 (1H, d4d, J=7, 5Hz), 7.68 (1H, t,
J=9Hz), 7.76 (1H, dt, J=8, 0.5Hz), 8,22 (1H, 4,
J=8Hz), 8.39 (lH, m), 8.54 (1H, d4d, J=5, 0.5Hz),
2.60 (1K, 4, J=0.5Hz), 8.65 (1lH, t, J=0.5Hz)

Preparation 12

The following compounds were obtained according to
similar manners to those of Preparation 9 to 1ll.

(1) N=-Methyl~3-nitro=-N={2~pyridyl)benzamide
mp : 79=-82°%
NMR (CDCl,, 6) : 3.61 (3H, s), 6.92 {1H, d, J=9H3z),
7.10 (%, d4d, J=7, 5Hz), 7.41 (1H, dt, J=1,
7Hz}, 7.56 (1H, dt, g=1, 7Hz), 7.67 (1R, dt,

o
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(2)

(3)

Preparation 13

4-Methyl=-1-(3-nitrobenzoyl)piperazine

NMR (CDC13, ) ¢+ 2.31-2.66 (7H), 3.38-3.97 (4H),

~ 93 ~

J=7,1HZ), 8011"8021 (ZH), 8041 (1H’ dt’ J=5,
1Hz)

3-Nitro-N-(4-pyridyl)benzamide

>250°¢C

NMR (DMSO—dG, ) + 7.80 (2H, 4, J=6Hz), 7.89 (1lH, t,

Jd=7Hz), 8.38~8.58 (4H), 8.80 (1H, t, J=1Hz)

97-98°C

7.82 (1H, dt, J=8, 1Hz), 7.78 (1H, d4dt, J=1,
BHZ)’ 8!25_8034 (2H)

To a stirred solution of 3-nitro-N-(3-pyridylmethyl)-
benzamide (2.00 g) in tetrahydrofuran (40 ml) was added
potassium tert-butoxide (917 mg) in one paxvtion in an
ice-cooled bath. The stirring was continued for 40
minutes and then iodomethane (0.53 ml) was added thereto.
The reaction mixture was stirred at 0°C for one hour, then
at ambient temperature for five hours. Saturated sodium
bicarbonate solution was added thereto and the mixture was
extracted with ethyl acetate. The organic layer was
washed with water and saturated sodium chloride solution.
After dried over anhydrous magnesium sulfate and filtered,
the solvent was removed in vacuo and the residue was
purified by flash chromatography (methan¢l-chloroform 3%,
V/V) to afford 3=-nitro-N-methyl~N-(3-pyridylmethyl)-
benzamide (1.8 g) as a yellow oil.

NMR (CDc13, §) :+ 2.80-3.22 (3H, m), 4.40-4,93 (2H,

m)' 7‘30-7-42 (1H’ m)' 7044"'7090 (3Hp m)'
8024_8.37 (ZH' m), 8¢40“8075 (2H, m)
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Preparation 14
N-(2-Methoxyethyl)-N-methyl-3-nitrobenzamide was
obtained according to a similar manner to that of

Preparation 13.
NMR (CDCl3, §) + 2,96-3.21 (3H, m), 3.25-3.90 (7H,
m), 7.60 (1H, br t, J=8Hz), 7.79 (1H, br 4,
J=8Hz), 8.20-8.46 (2H, m)

Preparation 15
3-Amino-N,N-dimethylbenzamide was obtained from
3-nitro-N,N-dimethylbenzamide according to a similar
manner to that of Example 3. .
NMR (CDCl3, §) + 2.96 (3H, br s), 3.09 (3H, br s),
3.74 (2H, br s), 6.62-6.82 (3H, m), 7.08-7.22
(1H, m)

Preparation 16

To a stirred solution of N~-(2-methoxyethyl)-N~methyl-
J-nitrobenzamide (840 mg) in ethyl acetate (8 ml) was
added platinum dioxide (160 mg) and the resulting
heterogeneous mixture was stirred under hydrogen
atmosphere for 8 hours. The catalyst was removed by
filtration and the filtrate was crncentrated in vacuo.
The residue was purified by flash chromatography eluting
with ethyl acetate to give 3-amino-N-(2-methoxyethyl)-
N-methylbenzamide (761 mg) &3 a brown viscous oil.

NMR (CDCl3, §) ¢+ 2.90~3.17 (3H, m), 3.18-3.96 (9H,

m), 6.56-6.83 (3H, m), 7.15 (1H, t, J=9Hz)

Preparation 17
The following compounds were obtained according to

similay manners to those of Preparations 15 or 16.

(1) 3-Amino-N-methyl-N=-(3-pyridylmethyl)benzamide
NMR (CDCla, §) ¢+ 2.87 (3H, br s}, 3.75 (1 or 2H, br
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s), 4.41-4.88 (2H, m), 6.55-6.84 (3H, n),
7.03-7.40 (2H, m), 7.42-7.84 (1H, m), 8.35-8.70
(28, m) '

(2) 3-Amino-N-methyl-N-(2~pyridyl)benzamide
NMR (CDC13, §) :+ 3.58 (3H, s), 3.66 (2H, br s),
6.55-6.68 (2H), 6.7%9 (1H, t, JU=1Hz), 6.,81-7.09
(3H), 7.48 (1H, dt, J=7, 1Hz), 8.45 (1H, 4,
J=5Hz)

(3) 3-Amino~N=(4-pyridyl)benzamide .
mp : 232-234°C
NMR (DMSO-d,, 6) : 5.39 (2H, br s), 6.79 (1H, br d,
J=8Hz), 7.02-7.11 (2H), 7.19 (1H, t, J=8Hz),
7.78 (2H, 4, J=7Hz), 8.46 (2H, 4, J=7Hz)

(4) 1-{3-Aminobenzoyl)-4-methylpiperazine
mp : 114-116°C
NMR (CDCl3, §) ¢+ 2.28~2.60 (7H), 3.38-3.90 (6H),
6.68-6.79 (3H), 7.68 (1H, t, J=8Hz)

Prepiaration 18

To a stirred solution of 3-amino-N,N-
dimethylbenzamide (1.3 g) in 1,4-dioxane(20 ml) was added
1N sodium hydroxide (23.4 ml) and phenyl chloroformate
(1.5 ml) successively in an ice-cooled bath. The bath was
removed and the reaction mixture was stirred vigorously
for 3 hours during which time, phenyl chloroformate (0.7
ml) was further added. The mixture was extracted with
ethyl acetate and the organic layer was washed with water
and saturated sodium chloride solution. After dried over
anhydrous magnesium sulfate and £iltered, the solvent was
removed in vacuo and the residual oil was purified by
£lash chromatography eluting with ethyl acetate = n-hexune
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(2:1, V/V) to give a solid, which was recrystallized from
benzene - n-hexane (5:1, V/V¥) to afford phenyl
3~ (dimethylcarbamoyl)phenylcarbamate (1.4 g) as a
colorless powder.
mp : 151.2-153.0°C
NMR (CDCIB, §) + 3.00 (3H, s), 3.10 (3H, s),
7.09-7.46 (6H, m), 7.49-7.65 (3H, m)

Preparation 19

To a stirred mixture of ethyl 3-aminobenzoate (1 g)
and triethylamine (1.1 ml) in dichloromethane (10 ml) was
dropwise added phenyl chloroformate (0.8 ml) in an
ice-cooled bath. The ice-bath was removed and the
resulting mixture was stirred at ambient temperature for 5
hours. The mixture was extracted with dichloromethane and
washed with water and saturated sodium chloride. The
organic layer was dried over anhydrous magnesium sulfate,
filtered and concentrated in vacuo to give a pale yellow
solid. The solid was purified by flash chromatography
eluting with ethyl acetate - dichloromethane (1:9, V/V) to
give a desired co<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>