NOVEL TETRAHYDROISOQUINOLINE DERIVATIVE

Technical Field

The present invention relates to a compound or a
pharmacologically acceptable salt thereos having a
particular chemical structure having an excellent acyl-
coenzyme A: diacylglycerol acyltransferase (Acyl-CoA:
diacylglycerol acyltransferase, hereinafter, also
referred to as DGAT) inhibiteory effect and an excellent

feeding suppressant effect.

Background Art

Adiposity is a condition of having a significantly
greater body weight than normal as a result of
accumulation of neutral fats (triacylglycerocl or
triglyceride, hereinafter also referred to as TG) in fat
cells due to continuous excess energy intake compared to
energy consumption (Non-Patent Document 1). Adiposity
leads to life-style related disease (e.g., hyperlipidemia,
hypertriglyceridemia, diabetes, hypertension, and
arteriosclercsis), cerebrovascular disorder, corcnary
artery disease, respiratory sbnormality, lower back pain,
knee ostecarthritis, gout, cholelithiasis, and so on.

Adiposity with a complication of these diseases or



adiposity which may later lead to such a complication is
defined as obesity and treated as a disease.

Morecver, in recent years, obesity has been shown to
be one of the major causes of a life-style related
disease called metabolic syndrome (Non-Patent Document 2).
It has been reported that in individuals with obesity,
fatty acids and factors such as TNF-a are released from
accumulated wvisceral fats, and induce insulin resistance
in skeletal muscles, the liver, and fat tissue while
facilitating the synthesis of neutral fats in the liver,
resulting in hyperlipidemia. Furthermore, an increase in
serum insulin concentration induced by the insulin
resistance increases peripheral vascular resistance via
increased renal reabsorption cf Na ions and activation of
sympathetic nerves, causing hypertension. Hyperlipidemia,
diabetes, and hypertension caused by obesity are also
thought to trigger angiopathy such as cerebrovascular
disorder or coronary artery disease caused by
arteriosclerosis, resulting in severe, life-threatening
clinical conditions.

Currently, drug therapy has been practiced on
obesity based on the provisions of each country, and
centrally acting anorectics such as mazindol (Non-Patent
Document 3) and sibutramine {(Non-Patent Document 4) .and
lipid absorption inhibitors such as the pancreatic lipase

inhibitor orlistat are prescribed mainly for the purpose



of controlling calorie intake. These drugs offer low

-
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satisfaction with treatment, although achieving some
therapeutic effects. The centrally acting ancorectics
have adverse effecfs such as dry mouth, constipation,
gastric discomfort, and in some cases, auditory
hallucination and visual hallucination. Crlistat (Non-
Patent Document 5) may cause adverse effects in the
gastrointestinal tract, such as diarrhea, incontinence,
steatorrhea, and flatus. Accordingly, there is a need
for the development of more potent drugs with fewer
adverse effects. Under such circumstances, acitive
research and develcpment has been conducted with The aim
of develcoping ncovel anti-cbesity drugs, most of which are
anorectics.

Animals and plants store lipids as inscluble TG and
produce energy by catabolizing TG according to need. TG
taken from food is hydrolyzed Iinto free fatty acld and
monoacylglycercl in the lumen oI the small intestine by

the action of bile acilid and pancreatic lipase. Micelles

Hy

composed of free fatty acid, moncacylglycercl, and bile

acid are absorbed into small intestinal epithelial cells
in which TG is then re-synthesized in the endoplasmic
reticulum by the acticn cf acyl-coenzyme A synthetase

(hereinafter, referred to as ACS), acyl-ccoenzyme A:
moncacylglycerol acyltransferase, and DGAT. TG is
combined with phospholipid, cholestercl, and

apclipoprotein and secreted in the form of chylomicren



~

into the lymph vessels in the stomach and Intestine. TG
is then secreted into the blood through the lymphatic
trunk and transferred to the periphery for use. OCn the
cther hand, TG 1s also synthesized in fat tissue from
glycerol 3-phosphate and free fatty acid by the action of
ACS, glvcerol 3-phosphate acyltransferase,
lysophosphatidic acid acyltransferase, and DGAT (Non-
Patent Document 6). TG taken excessively 1s thus
accumulated in fat tissue, resulting in obesity.

DGAT, an intracellular enzyme found in the
endoplasmic reticulum, catalyzes the mest important
reaction in the final step in the pathway of TG synthesis,
i.e., the reaction of transferring acyl groups of acyl-
cecenzyme A to the 3 position of 1,Z-~diacylglycerol (Non-
Patent Documents 7 to 2). It has been reported that DGAT
has two isczymes DGAT1 (Non-Patent Document 10) and DGATZ
(Nen-Patent Document 11). Since DGAT1 and DGATZ are
highly expressed in the small intestine and fat tissue
and in the liver and fat tissue, respectively, it is
believed that DGAT1 is involved mainly in fat absorption
from the small intestine and fat accumulation in fat
tissue and DGATZ is involved mainly in TG synthesis or
VILDL (very low density lipoprotein) secretion in the
liver and fat accumulaticn in fat tissue. Althcugh the
difference between the roles of DGAT] and DGATZ has not
vet been fully elucidated, the association of DGAT with

obhesity, lipid metabolism, gluccse metabolism, and the



like has been suggested (Non-Patent Document 12}. DGAT

is a key enzyme of TG synthesis in gastrointestinal
epithelial cells and fat tissue. Drugs which inhibit
DGAT suppress the TG synthesis and thus suppress fat
absorption in the gastrointestinal tract and fat
accumulation in fat tissue. Accordingly, such drugs are
expected to be useful as therapeutic or preventive agents
for, for example, adiposity, obesity, hyperlipidemia,
hypertrigiyceridemia, lipidesis, insulin resistance
syndrome, diabetes, nonalcoholic steatohepatitis, or
hyperlipidemia, hypertriglyceridemia, lipidosis, insulin
resistance syndrome, diabetes, nonalcoholic
steatohepatitis, hypertension, arteriosclerosis,
cerebrovascular discorder, or coronary artery disease
caused by obesity {(Non-Patent Documents 13 tc 17).
Anorectics directly or indirectly regulate the
system of appetite control, and their mechanisms of
action are broadly classified into central and peripheral
acticons. The centrally acting anorectics directly
suppress appetite through their action on the
hypothalamic neurconal system containing the feeding and
satiety centers or on the moncaminergic neurconal system
in the brain regulating this hypothalamic neurconal system.
On the other hand, the peripherally acting anorectics
indirectly suppress appetite through their action on the

mechanism of detecting and transmitting informaticn on



nutrition intake from diets or accumulaticn of excess
energy.

Tn recent years, the mechanism has been increasingly
evident, in which, for example, gastrointestinal hormone
(CCK, GLP-1, PYY, etc.) (Non-Patent Document 18] secreted
in close relation to the digestion and abscrption of food,
or leptin {Non-Patent Document 19) secreted from fat
cells in response to the amount of enefgy accumulated
(amount of fats) conveys hormonal or neurcnal signals
regulating appetites from the periphery to the central
nervous system. Novel ancorectics asscciated with these
peripheral signals are expected to serve as moere
effective anti-obesity drugs with fewer adverse reactions.

Patent Document 1 discloses compounds structurally
similar to cempounds of the present invention. This
document describes compounds comprising two substitutea
phenyl groups bound via urea and amide bonds or via urea
and ester bonds with a tetrahydroiscquinoline ring, and
use thereof as a DGAT inhibitor. Moreover, Patent
Document 2 describes use of these compounds as a feeding
suppressant. However, these patent documents merely

isclose compounds wherein a nitrogen atom on the
tetrahydroisoguinoline ring is substituted by a
substituted phenyl group via an amide or ester bond. On
the other hand, in the compounds of the present invention,

a nitregen atom on a tetrahydroiscquinoline ring is



substituted by a substituted cycloalkyl or cyclealkenyl
group via an ester bond or the like.

Tn addition, some compounds having a DGAT inhibitory
effect are known. However, all differ from the compounds
of the present invention in their structures (e.g.,
Patent Documents 3, 4, and 5 and Non-Patent Documents 20

to 24). Alsc, scme compounds having a feeding

Eh

suppressant effect are known. However, all differ from
the compounds of the present invention in their
structures (see e.g., Patent Documents €& and 7).
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Disclosure of the Invention
Problems to be Solved by the Invention

The present inventors have conducted diligent
studies for compounds having a DGAT inhibitory effect and
a feeding suppressant effect and conseguently found that
compounds having a particular chemical structure have an
excellent DGAT inhibitory effect, particularly, a high

inhibitory effect against DGATI. The present inventors



have also found that these compounds have an excellent
The present inventors have

suppressant effect.

feeding
selected

found that these compounds are useiul as an
active ingredient for pharmaceutical agents intended for
e

Y

further
treatment of a diseas
insulin

T

the prevention and/oxr
from the group consisting of adiposity, obesity,
lipidosig,

diabetes,

impaired glucose tolerance,
(including diabetic peripheral

hyperlipidemia, hypertriglyceridemiz,
diabetic retinopathy,

s

resistance syndrome,

diabetic complicatioc
diabetic nephropathy,
cataract, gestational

neurcpathy,
and diabetic macroangiopathyy),
diabetes mellitus, nonalcoholic steastohepatitis,
polycystic ovary syndrome, arteriocsclierosis,
diabetic atherosclercosis, ischemic heart
for
and/or

atherosclerosis,
and bulimia, or as an active ingredient

pharmaceutical agents intended for the treatment

disease,
prevention cof a disease selected from the group
cf hyperlipidemia, hypertriglyceridemia,
syndrome, impalred glucose
{including

consisting

is, insulin resistance

diabetes, diaebetic complications
diabetic nephropathy,

tolerance,
peripheral neuropathy,
and diabetic macroangiopathy),
nonalcchelic

diabetic

diabetic retinopathy,
iahetes mellitus,

cataract, gestational
polycystic ovary syndrome,
diabetic

steatohepatitis,
atherosclerosis,
cerebrovascular disorder,

artericsclerosis,
hypertension,
respiratory

fatty liver,

atherosclercsis,
coronary artery disease,



abnormality, lower back pain, knee ostecarthritis, gout,
and cholelithiasis caused by obesity.

Furthermore, the present inventors have found that
these compounds are also excellent in terms of high
safety, long-lasting effect, low transfer into the
central nervous system, and high enzymatic selectivity.
Based on these findings, the present invention heas been

completed.

Means for Sclving the Problems

The present invention relates to:

(1) A compound represented by the general formula (I):

Z71

[wherein

R' represents a phenylaminccarbonyl group that may
be substituted with 1 to 5 group{s) independently
selected from Substituent Group A, &
heterocarylaminocarbonyl group that may be substituted
with 1 te 3 group(s) independently selected from

Substituent Group A, a benzoxazol-2-yl group that may be



substituted with 1 to 3 group(s) independently selected
from Substituent Group A, a benzothlazol-2-yl group that
may be substituted with 1 to 3 groupl(s) independently
selected from Substituent Group A, a (Ci-Cs alkyl that
may be monosubstituted with a Ci-Cs cycloalkyl
group)aminccarbonyl group, a (Cz-Cs
cycloalkyl)aminocarbonyl group or an
adamantylaminocarbonyl group;

r? independently represents a C;-C¢ alkyl group;

r* represents a heterccyclic group that may be
substitured with 1 to 3 group(s) independently selected
from Substituent Group A, & group represented by the

formula -C(=0)-0-R* or a group represented by the formula
Y

R? represents a hydrogen atom, a C1-Cs alkyl group
that may be substituted with 1 to 3 groupl(s)
independently selected from Substituent Group B or a Cs-
Ce cycloalkyl group that may be monosubstituted with a
carboxyl group;

R® represents a hydrogen atom, a C;-Ce alkyl group
that may be substituted with 1 to 3 groupl(s)
independently selected from Substituent Group B, a C;-Cs
cycloalkyl group that may be monosubstituted with a
carboxyl group or & heterocyclic group that may he
substituted with 1 to 3 group(s) independently selected

from Substituent Group A;



R® represents a hydrogen atom, a C;-Cs alkyl group
that may be substituted with 1 to 3 group/(s)
independently selected from Substituent Group B or a Cs-
Ce cycloalkyl group that may be monosubstituted with a
carboxyl group;

when both R® and R® are a C;-Cs alkyl group that may
he substituted with 1 to 3 group(s) independently
selected from Substituent Group B, theilr carbon atoms may
bind to each other to form a 4- to 6-membered saturated
ring:;

¥ represents an oxygen atom, a methylene group, a
group represented by the formula -NH~, a methylene group
monosubstituted with a C,-Cs alkyl group or a group
represented by the formula -N(R") -

R’ represents a C;~-C¢ alkyl group;

L represents a single bond, a methylene group, &
1,1~dimethylmethylene group, an ethylene group, a group
represented by the formula -CH= or a methylene group
monosubstituted with a C-Cg alkyl group:

...... represents a2 single bond or a double bond
(however, ...... represents a single bond when L
represents a group represented by the formula ~CH=);

m represents 1 or Z;

n represents an integer of 0 to 5;

Substituent Group A represents the group of
gubstituents selected from a halogen atom, a C;-Cs alkyl

group, a Ci1-Cg halogenated alkyl group, a C;-Cg alkoxy



group, a C1~Cs halogenated alkexy group, a (Ci-Ce alkoxy) -
(C;-Cs alkyl) group, a C:~Ce¢ alkylthic group, a carboxyl
group, a Cp-Cy alkylcarbonyl group, a Cp-Cy alkoxycarbonyl
group, an amino group, & mono-C;-Cs alkylcarbonylamino
group, a mono-Ci~Cs alkylsulfonylamino group, a mone—C1-Cg
alkylamino group, a di-({C;-Cg alkyl)amino group, a cyano
group, a nitro group, a hydroxy group, a Ci-Ce
alkyisulfinyl group, and an oxo group; and

Substituent Group B represents the group of
sybstituents selected frem a C3~Ce¢ cycloalkyl group, &
phenyl group, a carboxyl group, an aminoc group, and a
hydroxy group]
or a pharmacologically acceptable salt thereof.

Preferably, the present invention relates to:

(2) The compound or pharmacologically acceptable
salt thereof according to (1), wherein

R* is a phenylaminocarbonyl group that may be
substituted with 1 to 5 group{s) independently selected
from Substituent Group A, a hetercarylaminocarbonyl group
that may be substituted with 1 to 3 groupl(s)
independently selected from Bubstituent Group A, a
benzoxazol-2-yl group that may ke substituted with 1 to 3
group (s) independently selected from Substituent Group A
or a benzothiazol-2-vl group that may be substituted with

1 to 3 group(s) independently selected from Substituent

ot

Group A; R® is a hydrogen atom, a C;~Cs alkyl group tha

may be substituted with 1 to 3 group(s) independeantly



!
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selected from Substituent Group B or a Ci-Ce¢ cycloalkyl

group that may be menosubstituted with a carboxyl group;

¥ is an oxygen atcm, a methylene group o0r a group

I

epresented by the formula -NH-; L 1is a single bond, a
methylene group, a 1,i-dimethylmethylene group, an
ethylene group or & group represented by the formula -
CH=; and Substituent Group A 1s the group of substituents
selected from a halcgen atom, a C.~Cs alkyl group, a Ci-Cg
halogenated alkyl group, a Cy-Cg alkoxy group, a Ci~Cs
halogenated alkoxy group, a (Ci—C¢ alkeoxy)-(Ci-Cs alkyl)
group, a C1-C¢ alkylthio group, a carboxyl group, a Cz-Cs
alkylcarbonyl group, & C;-Cs alkoxycarbonyl group, an
amino group, a& mono-Cp~Cy alkylcarbonylamino group, &
monc—-C;-C¢ alkylsulfonylamino group, a mono-C;—Cg
alkylamino group, a di-(C;-C¢ alkyl)amince group, a cyano
group, & nitro group, and a hydroxy group;

{3) The compcund or pharmacologically acceptable
gzalt thereof according to {1), wherein

the general formula (I) is the general formula (II}

or (II1):



Z1L
Z1

x\H/N 0
RS O
()
CHs T R
x\ﬂ/w 0
R3 O

(1

wherein

R represents a phenyl group that may be substituted
with 1 to 5 group(s) independently selected from
Substituent Group B or a C3—-Ce cyclealkyl group; and

R*, ¥, and Substituent Group A are as defined in tChe
general formula (I);

(4) The compound or pharmacelogically acceptable
salt thereof according to (1), wherein

the general formula (I) is the general formula (II):



N N
T \R
X\”/N O

R® O
(i

wherein

R represents a phenyl group that may be substituted
with 1 to 5 group(s) independently selected from
Substituent Group A or a C3-Cg cyclealkyl group; and

rR*®, ¥, and Substituent Group A are as defined in the
general formula (I);

(5} The compound or pharmacclogically acceptable
salt thereof according to {3) or (4}, wherein

R is a phenyl group that may be substituted with 1
to 3 group{s) independently selected from a halogen atom,
a C1-Ce alkyl group, a C;-Cs halogenated aikyl group, a
Ci—-C¢ alkoxy group, and a C1-Cg halogenated alkoxy group,
or a Cs—Cg cycloalkyl group;

(6) The compound or pharmacologically acceptable
salt thereof according to (3) or (4), wherein

R is a phenyl group, a 2-flucorophenyl group, & 3-
fluorophenyl group, a 3-methylphenyl group, a 3-
ethylphenyl group, a 3-methoxyphenyl group, a 3-
ethoxyphenyl group, a 4-trifluoromethylphenyl group, a 3
trifluoromethoxyphenyl group, a 3,4-difluorophenyl group,

a 2-fluoro-5-methoxyphenyl group, a 2,4,5-triflucrophenyl



group, a 3,4,5-triflucrophenyl group or a cyclopentyl
group;

(7} The compeound or pharmacologically acceptable
salt thereof according to (3) or (4), wherein

R is & phenyl group, a Z-fluorcphenyl group, a 3-
fluorophenyl group, a 3-methylphenyl group, a 3-
ethylphenyl group, a 3-methoxyphenyl group, a 3-
ethoxyphenyl group, a 3-trifluocromethoxyphenyl group, a
3,4-diflucrophenyl group, & 2Z2-fluorc-5-methoxyphenyl
group or a 2,4,5-triflucrophenyl group;

{8) The compound or pharmacologically acceptable
salt thereof according to (3) or (4), wherein

R is a 2-flucrcphenyl group, a 3-isopropylphenyl
group, a 3-ethoxyphenyl group, a 2-ethoxy~5~fivorophenyl
group, & 2,4,5-triflucrophenyl group or a 3,4,5~
trifluorophenyl group:

(9) The compound or pharmacolcgically acceptable
salt thereof according to any one of (1) to (8), wherein

R® is a heterocyclic group capable of serving as a
carboxylic acid eguivalent or a carboxyl group;

(10} The compound or pharmacologically acceptable

alt thereof according to any one of (1) to (8), wherein

n

R¥ iz a 4-carboxyoxazol-2-yl group, a S-oxo-4,5-
dihydro-[1,2,4]oxadiazol-3-yl group, a 5-hydroxy-ZH-
pyrazol-3-yl group, & 3-hydroxyisoxazol-5-yl group, a

tetrazol~5-yl group or a carboxyl group;



(11) The compound or pharmacclogically acceptable
salt thereof according to any one of (1) to (8), wherein

R® is a carboxyl group;

(12} The compound or pharmacologically acceptable
salt thereof according to any one of (1) te (11), wherein

¥ is an oxygen atom or a methylene group;

(13) The compound or pharmacologically acceptable
salt thereof accerding to any one of (1) to (11}, wherein

¥ 1s an oxygen atom;

(14) The compound or pharmacologically acceptable
salt thereof according to (1), wherein

the general formula (I} 1s the general formula (IZ}
or (ITI), wherein R is a phenyl group that may be
substituted with 1 to 3 group(s) independently selected
from a halogen atom, a C1-C¢ alkyl group, a Ci-Cs
halogenated alkyl group, a Ci-Ce alkoxy group, and a Cp~Cg
halogenated alkoxy group or a Ci—Ug cycloalkyl group; R®
is a heterocyclic group capable of serving as a
carboxylic acid eguivalent or a carboxyl group; and X is
an oxygen atom or a methylene group;

(15} The compound or pharmacologically acceptable
salt thereof according to (1), wherein

the general formula (I) is the general formula (1T
or (ITIT), wherein R is a phenyl group, a Z2-fluorophenyl
group, a 3-flucrophenyl group, a 3-methylphenyl group, a
3-ethyliphenyl group, a 3-methoxyphenyl group, a 3-

ethoxvphenvyl group, a 4-trifluoromethylphenyl group, a 3-
¥P g Yik yi g o)



triflucromethoxyphenyl group, a 3,4-difluorophenyl group,

2-flucoro-5-methoxyphenyl group, a 2,4,5-trifluorcphenyi

83

group, & 3,4,5-trifluorcphenyl group or a cyclopentyl
group; 2® 15 a 4-carboxyoxazol-2-y1l group, a b-oxo-4,5-
dihydre~[1,2,4loxadiazol-3-yl group, a 5-hydroxy-ZH-
pyrazol-3~-yl group, a 3-hydroxyisoxazol-5-yl group, a
tetrazol-b-yl group or a carboxyl group; and X 1is an
oxygen atom;

(16) The compound or pharmacolcgically acceptable
salt thereof according to (1), wherein

the general formula (I) is the general formula (II)
or (III), wherein R ig a phenvyl group, a Z-flucrophenyl
group, a 3-fluorophenyl group, & 3-methylphenyl group, a
3-ethylphenyl group, a 3-methoxyphenyl group, a 3-
ethoxyphenyl group, a 3-trifluoromethoxyphenyi group, a
3, 4-diflucrophenyl greup, a Z2-fluoro-5-methoxyphenyl
group or a 2,4,5-triflucrophenyl group; R’ is a carboxyl
group; and X is an oxygen atom;
(17} The compound or pharmacologically acceptable
thereof according to (1), wherein
the general formule (I} is the general formula (I1),
wherein R is a phenyl group that may be substituted with
1 to 3 group(s} independently selected from a halogen
atom, a C,-Cg alkyl group, a C;-Cs halogenated alkyl group,
a C;-Cs alkoxy group, and a C;-Cs halogenated alkoxy group
or a C3-Cg cycloalkyl group; R® is & heterccyclic group

capable of serving as a carboxylic acid eguivalent or a



carboxyl group; and X is an oxygen atem or a methylene
group;

(18) The compound or pharmacologically acceptable
salt thereof according to (1}, wherein

the general formula {(I) is the general Zcrmula (II),
wherein R is a phenyl group, & 2-flucrophenyl group, a 3-
fluorophenyl group, a 3~methylphenyl group, a 3-
ethylphenyl group, a 3-methoxyphenyl group, a 3-
ethoxyphenyl group, a 4-trifluoremethylphenyl group, a 3-
triflucromethoxyphenyl group, a 3,4-diflucrophenyl group,
a 2-fluoro-5-methoxyphenyl group, a 2,4,5-trifluorcphenyl
group, a 3,4,5-triflucrophenyl group or a cyclopentyl
group; R’ is a 4-carboxyoxazol-2-yl group, a 5-oxo-4,5~
dihydro-[1,2,4)oxadlazol-3-yl group, a 5-hydroxy-2ZH-
pyrazel-3-yl group, a 3-hydroxyisoxazol-5-yl group, a
tetrazol-5-yl group or a carboxyl group; and X is an
oxygen atom;

(19) The compound or pharmacologically acceptable
salt thereof according to (1), wherein

the general formula (I) is the general formula (I1),
wherein R is a phenyl group, a 2-~fluorcophenyl group, a 3-
fluorophenyl group, a 3-methylphenyl group, a 3-
ethylphenyl group, a 3-methoxyphenyl group, a 3-
ethoxyphenyl group, a 3-triflucromethoxyphenyi group, a
3, 4-diflucrophenyl group, a Z-flucro-5-methoxyphenyl
group or a 2,4,5-triflucrophenyl group; R® is a carboxyl

group; and X 1s an OxXygen atom;



(20} The compound or pharmacologically acceptable
salt thereof according to (1), wherein the compound
represented by the general formula (I) is
trans-6-[3-(2-fluoro-phenyl) ~ureido] -3, 4-dihydro~1H-
isogquinoline-2-carboxylic acid 4~carboxymethyl-cyclohexyl
ester,

-3~ (2-Ffluoro-phenyl)-ureidc]-3,4-dihydro~1H-
isoquinoline-2-carboxylic acid t;é—carboxymethyl—c—2—
methyl-r-1l-cyclohexyl ester,

-3~ (2-fluoro~phenyl)-ureide]-3,4-dihydro-1H-
isoquinoline-2-carboxylic acid t-4-carboxymethyl-t-2-
methyl-r-1l-cyclchexyl ester,
[4=(2-16-[3~(2-fluoro-phenyl)-ureido]~3, 4-dihydro-1H-
isoquinolin—Zwyl}—2—oxoethyl)—cyclohexyl]—acetic acid,
trans-6~-[3- (3-ethoxy-phenyl)~ureido]-3, é-dihydro-1H-
isoguincline-2-carboxylic acid 4~carboxymethyl-cyclohexyl
ester,
trans-6-13-(2,4,5-trifluoro~-phenyl)-ureide] -3, 4-dihydro-
1H-iscquinoline-2-carboxylic acid 4-carboxrymethyl-
cyclohexyl ester,
trans—6—[3~(3,4,5—trifluoro~phenyl)mureido]—B,é—dihydro~
1H-isoquinoline-2-carboxylic acid 4-carboxymethyl-
cyclochexyl ester,
trans-6-[3-(3-methoxy-phenyl) -ureido] -3, 4-dihydro-1H~-
isoguincline~2-carboxylic acild 4-carboxymethyl-cyclohexyl

aster,



trans-6-{3-phenyl-ureido) -3, 4-dihydro-1H-iscquinoline-2-
carboxylic acid 4-carboxymethyl-cyclohexyl ester,
trans~6-[3~{3-trifluoromethoxy-phenyl)-ureide]-3,4-
dihydro-iH~isoquincline-Z-carboxylic acia 4~
carboxymethyl-cyclchexyl ester,
trans-6-[3-(3,4-difluoro-phenyl) ~ureido] -3, 4-dihydro-1H=-
isoguinoline-2-carboxylic acid 4-carboxymethyl-cyclohexryl
ester,
trans-6-[3-{2~-flucro-5-methoxy-phenyl)-ureide] -3, 4~
dihydro~1H-isoguinoline-2-carboxylic acid 4-
carpoxymethyl-cyclohexyl ester,
trans-6-[3-(3~-fluoro-phenyl)~ureido] -3, 4~-dihydro-1H~
isoguineline-2-carboxylic acid 4-carboxymethyl-cyciohexyl
ester,
trans-6-{(3-m-telyl-ureido)-3,4~-dihydrec-1H~iscquinoline-2-
carboxylic acid 4-carboxymethyl-cyclohexyl ester,
trans~6—[3—-(4-trifluoromethyl-phenyl)-ureidoc] -3, 4-
dihydro-lH-isoguinoline-2-carboxylic acid 4-
carboxymethyl-cyclonexyl ester,

trans—-6-13- (3~ethyl-phenyl)-ureido]-3,4-dihydro-1H~
isoquincline-2~carboxylic acid 4-carboxymethyl-cyclohenyl
ester,

trans-6-{3~cyclopentyl~ureido) -3, 4-dihydro-1H-

isoguineline-~2-carboxylic acid 4-carboxymethyl-cyclohexyl

ester,
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6-[3~{3-ethoxy-phenyl)-ureidol-3,4-dihydro-1H-
isoquineoline-2-carboxylic acid t-4-carboxymethyl-t-2-
methyl-r-l~cyclohexyl ester,

6-[3- (3-methoxy~-phenyl)-urelido]-3,4-dihydro~1H-
isoguinoline-2-carboxylic acid t-d-carboxymethyl-t-2-
methyl-r-1-cyclohexyl ester or
6-{3-(3-trifluoromethoxy-phenyl)-ureido]-3,4-dihydro-1H-
isoquinoline~Z2-carboxylic acid t-4-carboxymethyl-t-2-
methyl-r-l-cyclohexyl ester;

(21} The compound or pharmaccologically acceptable
salt thereof according to (1), wherein the compound
represented by the general formula (I) is
trans-6-[3-{2-fluoro~phenyl)-ureido]-3,4-dihydro-1H~
isoquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester,
trans-6-[3-(3-ethoxy-phenyl)-ureido]-3, 4~dihydro-1H-
isoquincline~2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester,
trans-6-[3-{(2,4,5-trifluorc-phenyl)-ureidol]l-3,4~-dihydro-
1H-isoquincline-2-carboxylic acid 4-carboxymethyl-
cyclchexyl ester,
trans-6-[{3-({3-methoxy~phenyl)-ureido}-3,4-dihydro~-1H-
isoquinclinse-Z-carboxylic acid 4-carboxymethyl-cyclohexyl
ester,
trans—-6- (3-phenyl-ureido) -3, 4-dihydro-lH~-isoquinoline-2-

carboxylic acid 4-carboxymethyl-cyclcohexyl ester,



trans-6-[3-(3~trifluoromethory-phenyl)-ureidol-3,4-
dihydro-1H-isoguinoline-2-carboxylic acid 4-
carboxymethyl-cyclohexyl ester,
tran5w6—{3—(3,4—diflucro~pheayl)~ureido]~3,4~dihydro~lH—
isoquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester,

trans~6-[3- (2-fluoro-5-methoxy-phenyl)-ureidoi-3,4-
dinvdro-lH-isoguinoline-2-carboxylic acid 4-
carboxymethyl-cyclohexyl ester,
trans—6-[3—(3-fluorc-phenyl)-ureido] -3, 4-dihydro-1H-
isoguinoline~2-carboxylic acid d-carboxymethyl-cyclohexyl
ester,
trans—6—(3“m—toly1—ureido)—3,4—dihydro—lH—isoquinoiinew2—
carboxylic acid 4~carboxymethyl-cyclochexyl ester or
trans-6-13-(3-ethyl~phenyl)~ureidoi-3,4-dihydro-1H-
isoquincline-2-carboxylic acid d-carboxymethyl-cyclohexyl
ester;

(22} The compound accerding to (1), wherein the
compound represented by the general formula (I) is
trans-6-[3-(2-fluoro-phenyl}-ureido] -3, 4-dihydro-1H~
isoquinoline-Z-carboxylic acid L-carboxymethyl-cyclchexyl
ezter,
trans-6-[3- (3-ethoxy-phenyl) ~ureido] -3, 4-dihydro-1H-
isoguinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl

ester,



trans-6-13-(2,4,5-trifluoro-phenyl)-ureide]-3, 4~dihvydro-
1H~iéoquinoline—2—carboxylic acid 4-carboxymethyl-
cyclohexyl ester,

tryans-6- [3- (3-methoxy-phenyl) -ureido] -3, 4-dihydro~1H-
iscguincline-2-~carboxylic acid 4-carboxymethyl-cyclohexyl
ester,

trans-6- (3-phenyl-ureido)-3,4-dihydro-1R-isoquinoline-2-
carboxylic acid 4-carboxymethyl-cyclchexyl ester,
trans—-6-13-(3~triflucromethoxy-phenyl)~ureide]-3,4-
dihydro-1H-isoquinecline-2-carboxylic acid 4~
carboxymethyl-cyclohexyl ester,
trans-6-13-13,4-difluoro-phenyl)-ureido]-3, 4-dihydro~1H~
isoguinoline-2~carboxylic acid d-carboxymethyl-cyclohexyl
ester,
trans-6-[3-{2-flucro-5-methoxy~phenyl) -ureidoj-3,4-
dinydro-1H-isoquinoline~2-carboxylic acid 4-
carboxymethyl-cyclchexyl ester,
trans-6-[3-(3-fluorc-phenyl)-ureidol-3, 4-dihydro-1H~
iscguinoline-2-carboxylic acid d-carboxymethyl-cyclohexyl
ester,
trans-6-(3-m-tolyl-ureido) -3, 4-dihydro~1H~iscquinoiine-2-
carboxylic acid 4-carboxymethyl-cyclohexyl ester orr
trans-6-[3-(3~ethyl-phenyl)-ureido]-3,4-dihydro-1H~-
isoguinoline~2-carboxylic acid 4-carboxymethyl-cyclohexyl

ester;



(23) The compound or pharmacologically acceptable
salt thereof according to (1), wherein the compound
represented by the general formula (I) 1is
trans-6-[3~({2-fluoro-phenyl)~ureido]-3,4-dihydro-1H-
isoguinoline-2-carboxylic acid 4~carboxymethyl~cyclohexyl
ester,
trans-6-[3-(2-isopropyl-phenyl)-ureide]-3, 4-dihydro~1H-
isoquinoline-Z-carboxylic acid 4-carboxymethyl-cyclohexyl
ester,
transM6_{3~{2—methoxy—phenyi)—‘reido}m3,4—dihydr0mlﬁ—
isoguinoline-2-carboxylic acid d-carboxymethyl-cyclohexyl
ester,
trans-6-[3-{2-ethoxy-phenyl)~-ureido]~3, 4-dihydro~1H-
isoguinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester,
trans-6-[3-(3-isopropyl-phenyl)~ureide]-3, 4-dihydro~1H-
isoquinoline~2-carboxylic acid L-carboxymethyl-cyclohexyl
ester,
trans—-6-[3-(3-ethoxy-phenyl)-ureide]-3, 4-dihydro-1H~-

isogquinoline-2-carboxylic acid d-carboxymethyl-cyclohexyl
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rans~6-[3-{(3-isopropoxy~phenyl)-ureide] -3, 4-dihydro-1H-
isoguinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester,
trans—-6-[3-(5~fluoro~2-methoxy~-phenyl)-ureido]-3, 4-

dinydro-if-iscoguinoline-2-carboxylic acid 4-

carboxymethyl-cycliohexyl ester,



trans-6-[3-(2-ethoxy-5-fluoro-phenyl)-ureidol~3, 4~
dihydro-1H-iscguinoline—-Z-carboxyiic acid 4-
carboxymethyl-cyclohexyl ester,
trans-6-{3-(2-methoxy-5-methyl-phenyl)-ureido]-3,4~
dihydro-1H-isoguincline-Z-carboxylic acid 4-
carboxymethyl-cyclohexyl ester,

-

trans~6-[3-(2,4,5-triflucro-phenyl)-ureido]-3, d~dihvydro-

o}

1H-iscquinoline-2~carboxylic acid 4-carboxymethyl-
cyclohexyl ester,

trans-6-[3-{3,4,5-trifluocro-phenyl) -ureidol-3,4-dihydro-
lH-iscguinoline~2-carboxylic acid 4-carboxymethyl-
cyclohexyl ester,
6-[3-(2-fluoro-phenyl)-ureido]~3,4-dihydro~-1H-
isogquinoline-2-carboxylic acid t-4-carboxymethyl-c-Z-
methyl-r~l~cyclchexyl ester or

6-13-(2-fluoro-phenyl) ~ureidol-3,4~dihydro~1H~
isoguinoline-2-carboxylic acid t-~4-carboxymethyl-t-2-
methyl-r-1-cyclchexyl ester;

(24) The compound or pharmacolegically acceptable
salt therecof acccording to (1), wherein the compound
represented by the general formula (I) is
trans—-6-[13—-(2-flucro~phenvl)-ureido] -3, 4-dihydroc-1H-
isoguincline~Z-carboxylic acid 4-carboxymethyl-cyclohexyl
ester,
trans-6-[3-(3-ilsopropyi-phenyl)-ureido] -3, i-dihydro-~1H-
isoquinoline-Z-carboxylic acid 4~carboxymethyl-cyclohexyl

aster,



trans-6-[2~{3-ethoxy-phenyl)-ureido] -3, 4~dihydro-1H-
isocguincline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester,
trans-6-(3-(2-ethoxy-5~flucro-phenyl)-ureidec] -3, 4~
dihydro-1H-isoquinoline-2-carboxylic acid 4-
carboxymethyl-cyclohexyl ester,
trans—-6-[3-(2,4,5-trifluorc-phenyl)-ureidel-3,4-dihydro-
1H-iscquincline-2-carboxylic acid 4-carboxymethyl-
cyclochexyl ester,
trans-6-{3-(3,4,5-triflucro-phenyl)-ureido] -3, 4-dihydro-
1H-isoquineline-2-carboxylic acid 4-carboxymethyl-
cyclohexyl ester,
f—i3=(2-fluoro-phenyl)-ureidol -3, 4-dihydro-1H-
isoguinoline-2-carboxylic acid t-4~carboxymethyl-c-Z-
methyl-r-l-cyclohexyl ester or
6-[3-(2-fluocro-phenyl)-ureido]-3,4-dihydro-1H-
isoguinoline-2-carboxylic acid t-4-carboxymethyl-t-2-
methyl-r-l-cyclohexyl ester;

(25) The compound according to (1), wherein the
compound represented by the general formula (I) is
trans—6-[3-(2~flucro-phenyl)~ureidol-3, 4-dihydro-1H-
isoguineline-2-carboxrylic acid 4-carboxymethyl-cyclohexyl
ester,
trans-6-{3-(3-isopropyl-phenyl)-ureidol -3, 4~dihydro-1H-
isoguinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl

ester,



trans—6—£3*(B—ethoxymphenyl)wuxeidoj—3,4~dihydro—lH—
isoguincline~2-carboxylic acid d-carboxymethyl-cyclohexyl
ester,

trans-6-{3- (2-ethoxy-5-fluoro-phenyl)-ureidoj-3,4-
dihydro-1H-iscguinoline-2-carboxylic acig 4~
carboxymethyl-cyclohexyl esterx,
trans—G—iB—(2,4,5—trifluor0wphenyl)—uzeido}—B,é—dihydxo—
1H-isoguinoline-2-carboxylic acid 4d-carpoxymethyl-
cyclechexyl ester,
trams—6—£3—{3,4,5wtrif7uoro—phenyl)ﬂureido]—B,4~dihydro—
1H-isoguinoline-2-carboxylic acid d—-carpboxymethyl-
cyclohexyl ester,
6-[3-(2~-fluoro-phenyl)-ureidol-3,4{~dihydro-1H~
isoquinoline-2-carboxylic acid t-d-carboxymethyl-c-2-
methyl-r-l-cycleohexyl ester or
6~£3—(Z—fluorOMPhenyl)wureido]~3,4~dihydro—1H~
iscguinoline-2-carboxylic acid t-4~carboxymethyl-t-2-
methyl-r-~l-cyclchexyl ester;

(26) An acyl-ceenzyme A: diacylglycerol
acyltransferase inhibitor comprising as an active
ingredient therecf a compound or pharmacologically
acceptable salt thereof according to any one of (1} to
(23):

(27) A feeding suppressant and/or an anorectic
comprising as an active ingredient thereof a compounc or
pharmaccologically acceptable salt thereof according to

any one of (1} to (23);



(28) A pharmaceutical composition comprising as an
active ingredient therecf a compound or pharmacoliogically

acceptable salt thereof according to any one of (1) to

(29) The pharmaceutical composition according to
(28), wherein the pharmaceutical composition has an acyl-
coenzyme A: diacylglycercl acyltransferase inhibitory
effect;

(30) The pharmaceutical composition according to
(28), wherein the pharmaceutical composition has a
feeding suppressant effect and/or an anorectic effect;

(31) The pharmaceutical composition acceording to
(28), wherein the pharmaceutical composition 1s intended
for the treatment and/or prevention of a disease which is
treated and/or prevented by an acyl-coenzyme A:
diacylglycerol acyltransferase inhibitory effect;

(32) The pharmaceutical composition according to

| =

(28), wherein the pharmaceutical composition is intended
for the treatment and/or prevention of a disease caused
by increased acyl-coenzyme Al diacylglycerol
acyltransferase activity;

(33) The pharmaceutical composition zccording to
(283, wherein the pharmaceutical composition is intended
for the treatment and/or prevention of a disease whose
symptoms are treated, improved, alleviated and/or
prevented by inhibiting acyl~coenzyme A: diacylglycerol

acyltransferase such that triglyceride synthesis is



inhibited, resulting in suppressed abscrption of
triglyceride;

(34) The pharmaceutical ccmpeosition according to
(28), wherein the pharmaceutical composition is intendsd
for the tresatment and/or prevention of a disease whose
symptoms are treated, Improved, alleviated and/or

prevented by inhibiting acyl-coenzyme A: diacylglycerol

—

acyltransferase such that triglyceride synthesis is
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{35} The pharmaceutical composition according to
(28), wherein the pharmaceutical composition is intended
for the treatment and/or prevention of adiposity, ocbesity,
hyperlipidemia, hypertriglvceridemia, lipidosis, dinsulin
resistance syndrome, 1impaired glucose tolerance, diabetes,
diabetic complications ({including diabetic peripheral
neurcpathy, diabetic nephropathy, diabetic retinopathy,
and diabetic macrcangilopathy), cataract, gestational
diabetes mellitus, nonalcoholic steatochepatitis,
polycystic ovary syndrome, arteriosclerosis,
atherosclerosis, diabetic atherosclercosis, ischemic heart
disease, or bulimia;

{36) The pharmaceutical compesition according to
(28), wherein the pharmaceutical compositicon 1s intended
for the treatment and/or prevention c¢f adiposity or
chesity;

(37} The pharmaceutical ccomposition according to

(26}, wherein the pharmaceutical composition is intended



for the treatment and/or prevention of hyperlipidemia,
hypertriglyceridemia, lipidosis, insulin resistance
syndrome, impaired glucose tolerance, diabetes, diabetic
compiications (including diabetic peripheral neuropathy,
diabetic nephropathy, diabetic retincpathy, and diabetic
macroangiopathy), cataract, gestational diabetes mellitus,
nonalcoholic steatohepatitis, polycystic ovary syndrome,
artericsclerosis, athercsclerocsis, diabetic
atherosclerosis, hypertension, cerebrovascular disorder,
coronary artery disease, fatty liver, respiratory
abnormality, lower back pain, knee ostecarthritis, gout,
or chelelithiasis caused by cbesity;

(38) The pharmaceutical composition according to
{28), wherein the pharmaceutical composition 1s intended
for the treatment and/or prevention of hyperlipidemia,
hypertriglyceridemia, diabetes, arteriosclerosls, or
hypertension caused by obesity;

(39) The pharmaceutical composition according to
(?8), wherein the pharmaceutical composition is intended
for the suppression of fat abscorption from the small
intestine;

(40) Use of a compound or pharmacclogically

e

acceptable salt thereof according to any one of (1} to
(25} for producing a pharmaceutical composition;

41y The use according to (40), wherein the

—

pharmaceutical composition is a compesition intended for



the inhibition of acyl-coenzyme A: diacylglycerol
acyltransferase;

(42) The use according to (40}, wheresin the
pharmaceutical compesiticn is a composition intended for
the suppressicn of feeding and/or appetite;

(43} The use according to (40}, wherein the
pharmaceutical composition is a composition intended for
the treatment and/cr prevention of adiposity, chesity,
hyperlipidemia, hypertriglyceridemia, lipidesis, insulin
resistance syndrome, lmpaired glucose tolerance,. diabetes,
diabetic complications (including diabetic peripheral
neurcpathy, diabetic nephropathy, diabetic retinopathy,
and diabetic macroangiopathy), cataract, gesiaticnal
diabetes mellitus, nonalcoheolic steatohepatitis,
polycystic covary syndrome, arteriosclerosis,
atherosclercsis, diabetic athercsclerosis, ischemic heart
disease, or bulimia:;

{44) The use according to (40}, wherein the
pharmaceutical compositicn is a composition intended for
the treatment and/or prevention cf adiposity or obesity;

(45) The use according to (40}, wherein the
pharmaceutical composition is a composition intended for
the treatment and/or prevention of hyperlipidemia,
hypertriglyceridemia, lipidesis, insulin resistance
syndrome, impaired gluccose tolerance, diabetes, diabe
complications {including diabetic peripheral neuropathy,

diabetic nephropathy, dizbetic retinopathy, and diasbetic



macroangiopathy), cataract, gestational diabetes melilitus,
nenalcoholic steatohepatitis, polycystic ovary syndrome,
artericsclerosis, athercsclercsis, diabetic
atherosclercsis, hypertension, cerebrovascular disorder,
coronary artery disease, fatty liver, respiratory
abnermality, lower back pain, knee ostecarthritis, gout,
or cholelithiasis caused by obesity;

(46) The use according To (40), wherein the
pharmaceutical compesition is 2 compesiticn intended for
the treatment and/or prevention cof hyperlipidemia,
hypertriglyceridemia, diabetes, arteriosclerosis, or
hypertension caused by cbesity;

(47) The use according to (40), wherein the
pharmaceutical composition is a compesitlon intended for
the suppression of fat absorption from the small
intestine;

(48) A method for inhibiting acyl-coenzyme A:
diacylglycerol acyltransferase, comprising administering
a pharmacclogically effective amount of a compound or
pharmacologically acceptable salt thereof according to
any one of (1) tc {25) to a warm-blooded animal;

(4%) A method for suppressing feeding and/or
appetite, comprising administering a pharmacologically
effective amount of a compound or pharmacologically
acceptable salt therecf according te any one of (1) fo

(25) to a warm-blcooded animal;



(50) A method for treating and/or preventing a
disease, comprising administering a pharmacologically
effective amount of a compound or pharmacologically
acceptable salt thereof according te any one of (1} to
(25} to a warm-blooded animal;

{51) The method according to {(50), wherein the
disease i1s adiposity, obesity, hyperlipidemia,
hypertriglyceridemia, lipidosis, insulin resistance
syndrome, impaired glucose tolerance, diabetes, disgbetic
complications {(including diabetic peripheral neuropathy,
diabetic nephropathy, diabetic retinopathy, and diabetic
macroangicpathy), cataract, gestational diabetes mellitus,
nonalcoholic steatchepatitis, volycystic ovary syndrome,
arteriosclerosis, atherosclercosis, diabetic
atherosclerosis, ischemic heart disease, or bulimia;

(52} The method according tce (50), wherein the
disease 1ls adiposity or obesity:;

(53) The method according te (50}, wherein the
disease i1s hyperlipidemia, hypertriglyceridemia,
lipidosis, insulin resistance syndrome, impaired glucose
tolerance, diabetes, diabetic complications (including
diabetic peripheral neuropathy, diabetic nephropathy,
diabetic retinopathy, and diabetic macroangiopathy),
cataract, gestaticnal diabetes mellitus, nonalcoholic
steatohepatitis, polycystic ovary syndrome,
arteriosclerosis, athercsclerosis, diabetic

atherosclerosis, hypertension, cerebrovascular discorder,



coronary artery disease, fatty liver, respiratory
abnormality, lower back pain, knee osteocarthritis, gout,
or cholelithiasis caused by obesity;

(54) The method according to (50), wherein the
disease 1s hyperlipidemia, hvpertriglyceridemia, diabstes,
arteriosclerosis, or hypertension caused by obesity;

(55) A method for suppressing fat absocorption from
the small intestine, comprising administering a
pharmacclecgically effective amount of a compound or
pharmacclogically acceptable salt thereof according to
any one of (1) to (25} to a warm-blcoded animal; and

{56) The method according to any one of (48) to (5b5),
wherein the warm-~blccded animal is a human.

In the present invention, a "halogen atom” refers o
a flucrine atom, a chlorine atom, a bromine atom or an
iodine atom. The halogen atom 1s preferably a fluorine
atom cr a chiorine atom, and more preferably a flucrine
atom.

In the present invention, a "Cy-C¢ alkyl group"”
refers to a linear or branched alkyl group having 1 to 6
carpon atom(s). Examples therecf include a methyl group,
an ethyl group, a propyl group, an isopropvl group, &
butyl group, an iscbutyl group, an s-butyl group, & t-
butyl group, a pentyl group, an isopentyl group, a 2-
methylbutyl group, a neopentyl group, & l-ethvlpropyl
group, a hexyl group, an ischexyl group, a 4-methylpentvl

group, a J-methylpentyl group, a Z-methylpentyl group, a



l-methylpentvl group, a 3,3-dimethylbutyl group, a 2,2~
dimethylbutyl group, a 1,l-dimethylbutyl group and a 1,2-
dimethylbutyl group. The Ci1-Cs alkyl group is preferably
g linear cr branched alkyl group having 1 to 4 carbon
atom{s) (C;~Cy; alkyl group), more preferably a methyl
group or an ethyl group (C:-C, alkyl group}, and even
more preferably a methyl group for R* and R’.

In the present invention, a "C:~Cg halogenated alkyl
group" refers to a group in which 1 to 5 of the same or
different above-menticned "halcgen atom” are bonded to
the above-mentioned "C.1-Cg alkyl group". Examples thereof
include a trifluoromethyl group, & trichloromethyl group,
a diflucromethyl group, a dichlorcmethyl group, a
dibromomethyl group, a fluorcmethyl group, a 2,2,2-
trifluorcethyl group, a 2,2,2-trichloroethyl group, a 2=
bromoethyl group, a Z-chloroethyl greoup and & Z-
fiuoroethyl group. The C;-C¢ halogenated alkyl group is
preferably a group in which 1 to 5 of tne same or
different above-mentioned "halogen atom™ are bonded to
the above-mentioned "C:-C; alkyl grcup" (C,-C4 halogenated
alkyl group), more preferably a group in which 1 to 5 of
the same or different above-mentioned "halogen atom" are
bonded to the above-mentioned "Ci—C, alilkyl group" (Ci-C
halogenated alkyl group), and even more preferably a
trifiucrometnyl group.

In the present invention, a "C;-Cs alkoxy group”

refers to a group in which the above-mentioned "C;-Cg



alkyl group" is bonded to an oxygen atom, and is a linear
or branched alkoxy group having 1 te & carben atomis).

xamples thereof include a methoxy group, an ethoxy group,

=

a propoxy group, an 1s0propoxy group, a butoxy Jgroup, an
isobutoxy group, an s-butoxy group, a t-butoxy group, &
pentoxy group, a Z-methylbutexy group, a 3-ethylpropoxy
group, a hexyloxy group and 2,3~dimethylbutoxy group.

he C1-C¢ alkoxy group is preferably a linear or branched

=]

alkoxy group having 1 to 4 carbeon atom(s) (C1-Cy alkoxy

group), and more preferably a methoxy group or an etioxy

In the present invention, a "C;-C¢ halogenated alkoxy
group” refers fto a group in which 1 to 5 of the same or
different above-mentioned "halogen atom"” are bonded to
the above-mentioned "C.~-Cg alkoxry group". Examples
thereof include a triflucromethoxy group, a
trichlorcemethoxy group, a difluoromethoxy group, a
dichloromethoxy group, a dibromomethoxy group, a
fluecrcmethoxy group, a 2,2,2-trifluoroethoxy group, a
2,2,2-trichlorocethoxry group, a Z-fluorcethoxy group and a
pentaflucroethoxry group. The C;-C¢ halogenated alkoxy
group is preferably a group in which 1 to 5 of the same
or diffarent akove-mentioned "halcgen atom" are bonded to
the above-mentiocned "C;-Cy; alkoxy group” (Ci-Cy
halogenated alkoxy group), more preferably a group in
which 1 to 5 of the same or different above-mentioned

"halogen atom" are bonded to the above-menticned "Ci~C;



alkoxy group" (C.-C; helogenated alkoxy group), and even
mere preferably a triflucromethoxy group.

In the present inventicn, a " (C;-Cs alkoxy) - (C1-Cs
alkyl) group" refers to a group in which one above-
mentioned "C.~-C:; alkexy group" is bonded to the above-
mentioned "Ci;-Cg alkyl group™. Examples thereof include a
methoxymathyl group, an ethoxymethyl group, a
propoxymethyl group, an isopropoxymethyl group, a
butoxymethyl group, an s-butoxymethyl group, a t-
butoxymethyl group, a 2-methoxyethyl grcup and a 3-
isopropexypropyl group. The (C1-Cg alkoxy)-{(C:-Cs alkyl)
group 1is preferably a group in which one above-mentioned
"Ci-C,s alkoxy group” is bonded to the above-mentioned "Ci-
C;, alkyl group" ((Ci-Cy alkoxy)-(C:—Cy alkyl) group), more
preferably a group in which one above-menticned "C)-C:
alkoxy group" i1s bonded to the above-mentioned "Ci-Cp

alkyl group" ((C3;-C, alkoxy)-{(Ci-Cp; alkyl) group), and
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nore preferably a methoxymethyl group.

in the present invention, a "C,-Cgs alkyithio group”
refers Lo a group in which one above-mentioned "C;-Cg
alkyl group" is bonded to a sulfur atom, and is a linear
or branched alkylthio group having 1 to 6 carbon atom(s).
Examples thereof include a methylthic group, an ethylthio
group, a propylthioc group, an iscopropylthic group, a
butylthico group, an iscbutylthio group, an s-butylthio
group, a pentylthic group, a l-ethylpropylthio group and

a hexylthio group. The C;-C; alkylthio group is



preferably & linear or branched alkylthio group having 1
o 4 carbon atom(s) (C1-Cy zlkylthic group), more
preferably a methylthic group or an ethylthio group (C;-
C, alkylthio group), and even more preierably a
methylthic group.

In the present invention, a "C.-Cs; alkylsulfinyl
group" refers to a group in which one above-mentioned
"C.~Cs alkyl group” is bonded to a sulfinyl group, and is
a linear or branched alkvyisulfinvl group having 1 to 6
carbon atomi{s). Examples therecf include a
methylsulfinyl group, an ethylsulfinyl group, a
propylsulfinyl group, an isocopropyisulfinyl group, a
butylsulfinyl group, a pentylsulfinyl group and a
hexylsulfinyl group. The C1-Cg alkylsulfinyl group is
preferably a linear or branched alkylsulfinyl group
having ¥ to 4 carbon atom{s) {(C;-Cs alkylsulfinyl group),
more preferably a methylsulfinyl group or an
ethylsulfinyl group (C:-C; alkylsulfinyl group), and sven
more preferably a methylsulfiinyl group.

In the pressnt invention, a& "Cp-Cy alkylcarbonyl
group" refers to a group in which one above-mentioned
"Cy~Cg alkyl group" is bonded to a carbonyl group.
Examples thereof include an acetyl group, a propionyl
group, a butyryl group, an iscbutyryl group, a pentanocyl
greoup, a pivaleoyl group and a valeryl group. The C;-Cs
alkylcarbonyl group 1is preferably a group in which one

above-mentioned "Ci1-Cy alkyl group" is bonded to a



carbonyl group (C:-Cs alkylcarbonyl group), more
preferably an acetyl group or a propionyl group (Co-Cs
alkylcarbonyl group), and even more preferably an acetyl
group.

In the present invention, a "C;-C; alkoxycarbonyl
group" refers to a group in which one above-mentioned
"C,-Cg alkoxy group” is bonded te a carbonyl group.
Examples thereof include a methoxycarbonyl group, an
ethoxycarbonyl group, a propoxycarbonyl group, an
iscopropoxycarbonyl group, a butoxycarbonyl group, an
iscbutoxycarbonyl group, an s-butoxycarbonyl group and a
t-butoxycarbonyl group. The Cp;-Cy alkoxycarbonyl group is
preferably a group in which one above-mentioned "Ci-Cy
alkoxy group" is bonded to a carbonyl group (Cz-Cs
alkoxycarbonyl group), more preferably a methoxycarbonyl
group or an ethoxycarbonyl group (Cz-Cz; alkoxycarbonyl
group), and even more preferably a methoxycarbonyl group.

In the present invention, a "mono-Cz-C;
alkylcarbonylaminoe group" refers to a group in which a
carbonyl group to which is bonded one above-mentioned
"C,-Cg alkyl group" is bonded to an amino group. Examples
thereof include an acetamide group, an ethylcarbonylamino
group, a propylcarbonylamine group, an
isopropylcarbonylamine group, a butylcarbonylamino group
and an iscbutylcarbonylamine group. The mono-Cy;-Cy
alkylcarbonylamino group is preferably a group in which a

carbonyl group to which is bonded one above-mentioned



"Cy-Cs 2lkyl group™ is bonded tce an amino group (mono-Ci-
C: alkylcarbonylamino group), more preferably an
acetamide group or an ethylcarbonylamine group (mono~Cy-
Cy alkylcarbonylamino group), and even more preferably an
acetamlide group.

In the present invention, a "monc-C;-Cg
alkylsulfonylamino group" refers to a group in which a
sulfonyl group to which is bonded one above-mentioned
"Ci1~Cg alkyl group”™ is bonded teo an amino group. Examples
thereof include a methylsulfonylamine group, an
ethylsulfonylamine group, a propylsulfonylamino group, an
isopreopylsulfonylamine group, a butylsulfonylamino group,
a t-butyvlsulfonylamine group and a 2Z-
ethylbutylsulfonylamino group. The mono-C;-Ce
alkylsulfonylamino group is preferably a group in which a
sulfonyl group to which is bonded one sbhove-mentioned
"Ci~-Cy alkyl group" is bonded to an amino group (mono-Ci-
Cs alkylsulfonylaminoe group), more preferably a
methylsulfonylamino group cor an ethylsulfonylamino group
(mono-Cy1-C; alkylsulfenylamino group), and even more
preferably a methylsulfenylamino group.

In the present invention, a "mono-C;-Cg alkylamino
group" refers to a group in which one above-mentioned
"C1-Cg alkyl group" is bonded te an amino group. Examples
thereof include a methylaminoe group, an ethviaminc group,
a propylaminc group, an iscpropylamino greoup, a

butylamino group, an isobutylamino group, an s-butylamino



group, a t-butylamino group, a pentylamino group, an
isopentylamino group, a 2-methylbutylamino group, 2
necpentylamino group, a l-ethylpropylaminc group, a
hexylamino group and an isohexylamino group. The mono-
C1-Cg alkylamine group is preferably a greoup in which one
above-mentioned "C.-C; alkyl group" is bonded to an amino
group (mono-C,-C: alkylamino group), mere preferably a
methylamino group or an ethylamino group (meno-Ci-Cp

alkylamino group), and even more preferably a methylaming

group.

In the present invention, a "di-(C;-Cs alkyl)amino
group" refers to a group in which two of the same or
different above-mentioned "C:-Cg alkyl group” is bonded
to an amino group. Examples thereof az dimethylamino
group, a diethylamino group, a dipropylamine group, a
diisopropylamince group, a dibutylamino group, a
diiscbutylamino group, & dipentylamino group, a
diisopentylamino group, a dineopentylamino group, a
dihexylamino group, an N-ethyl-N-methylamino group, an N-
methyl-N-propylamino group, an N-ilsopropyl-N-methylamino

roup, an N-butyl-N-methylamino group, an N-isobutyl-N-
methylamino group, an N-methyl-N-pentylamino group, an N-
isopentyl-N-methylamino group, an N-ethyl-N-propylamine

oup, an N-ethyl-N-iscpropylamino group, an N-butyl-N-

3

g
ethylamino group and an N-ethyl-N-iscpentylamino group.
The di-(C;-Cs alkyl)anmino group is preferably a group 1in

which two of the same or different above-mentioned "Ci-Cy



alkyl group" is bonded to an amino group (di-({C;-Cy
alkyl)amino group), more preferably a dimethylamino group,
a diethylamino group or an N-ethyl-N-methylaminoe group
(di- (C:i~C, alkyl)amino group), and even more preferably a
dimethylamine group.

n the present invention, a "Cs;-Cg cycloalkyl group”

i

refers to a cycloprepyl group, a cyclobutyl group, a
cyclopentyl group or a cyclchexyl group and is preferably
a cyclopentyl group for R or a cyclopreopyl group for the

other moleties.

=4

n the present invention, a "phenylaminocarbonyl
group that may be substituted with 1 to 5 group(s)
independently selected from Substituent Group A" refers
to a greoup in which an amine group to which is bonded a
phenyl group (that may be substituted with 1 to 3

group (s) independently selected from Substituent Group A)
is pbonded to a carbonyl group, and 1s preferably =
phenylaminocarbonyl group that may be substituted with 1
to 3 group(s) independently selected from a halogen atom,
a C;-Cg¢ alkyl group, a C:-Ce¢ halcgenated aikyl group, &
C,~Cs alkoxy group, and a C;-Cg halogenated alkoxy group,
more preferably a phenylaminocarbonyl group, a Z-
fluorophenylaminocarbonyl group, a 3-
fluorophenylaminocarbonyl group, a 3-
methylphenylaminccarbonyl group, a 3-
ethylphenylaminccarbonyl group, & 3-

methoxyphenylaminocarbonyl group, a 3-



ethoxyphenylaminocarbonyl group, a 4-
trifluorcmethylphenylaminocarbonyl group, a 3-
trifiuoromethoxyphenylaminocarboenyl group, a 3,4-
difluorophenylaminocarbonyl group, a 2-fluoro-5-
methoxyphenylaminocarbonyl group, & 2,4,5-
trifluorophenylaminocarbonyl group or a 3,4, 5-
trifluorophenylaminocarbonyl group, and even more

7 —

2l

nreferably a phenylaminoccarbonyl group,
flucrophenylaminocarbonyl group, a 3-
fluorophenylaminocarbonyl group, & 3-
methylphenylaminocarbonyl group, a 3-
ethylphenylaminocarbonyl group, a 3-
methoxyphenylaminocarbonyl group, a 3-

ethoxyphenylaminocarbonyl group, a 3-

t

riflucromethoxyphenylaminocarbonyl group, a 3,4-
diflucrophenylaminocarbonyl group, a 2~fluoro-5-
methoxyphenylaminccarbonyl group or a 2,4, 5~
triflucrophenylaminocarbenyl group.

In the present inventlion, a "phenyl group that may
e substituted with 1 to 5 group(s) independently
selected from Substituent Group A" is preferably a phenyl
group that may be substituted with 1 to 3 group(s)
independently selected from a halocgen atom, a Ci-Cg alkyl
group, a C;-C¢ halogenated alkyl group, a C1-Cs alkony
group, and a C.:~C¢ halogenated alkoxy group, more
preferably a phenyl group, a Z-fluorophenyl group, a 3-

fluorophenyl group, a 3-methylphenyl greup, a 3-
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ethylphenyl group, a 3-methoxyphenyl group, a 3-
ethoxyphenyl group, a 4-triflucromethylphenyl group, & 3-
trifluoromethoxyphenyl group, a 3,4-diflucrophenyl group,
a 2-fluoro-5-methoxyphenyl group, a 2,4,5~trifluorophenyl
group or a 3,4,5-trifluorcphenyl group, and even more
preferably a phenyl group, a 2-fluorcphenyl group, a 3-
fluorophenyl group, a 3-methylphenyl group, a 3-
ethylphenyl group, a 3-methoxyphenyl group, a 3-
ethoxyphenyl group, a 3-triflucromethoxyphenyl group, a
3,4-difluorophenyl group, a 2-fluoro-5-methoxyphenyl
group or a 2,4,5-trifluorophenyl group.

In the present invention, a "hetercaryl group"
refers to a 4~ to 7-membered hetercaryl group that
contains 1 to 3 sulfur atomi{s), oxygen atom(s) and/or
nitrogen atom{s), and may further contain 1 or Z nitrogen
atom{s), and in which the sulfur atom{s) may be bonded to
2 oxygen atoms. Examples therecf include a furyl group,
a thienyl group, a pyrrolyl group, an azepinyl group, a
pyrazolyl group, an imidazolyl group, an oxazolyl group,
an isoxazolyl group, a thiazolyl group, an iscthiazolyl
group, a 1,3,4-oxadiazolyl group, a 1,3,4-thiadiazolyl
group, & triazolyl group, a tetrazolyl group, a
thiadiazolyl group, a pyranyl group, a pyridyl group, a
pyridazinyl group, a pyrimidinyl group and a pyrazinyl
group. The hetercaryl group may be condensed with
another arcmatic cyclic group such as benzene ring.

Examples of such hetercaryl group include a benzothienyl
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group, a benzothiazolyl group, a benzoxazolyl group, a
guinolyl group and an indolyl group. The heterocaryl
group is preferably a pyrazolyl group, an isoxazolyl
group, a thiazolyl group, a pyridyl group or a pyrazinyl
group, and more preferably a S5-pyrazolyl group, a 3-
isoxazolyl group, a 2-thiazolyl group, a 2-pyridyl group,
a 3-pyridyl group, a 4-pyridyl group or a Z-pyrazinyl
group.

In the present invention, a "heterocarylaminocarbonyl
group that may be substituted with 1 to 3 group(s)
independently selected from Substituent Group A" refers
to a group in which an amino group to which is bonded
above-mentioned "heteroaryl group” (that may be
substituted with 1 to 3 group(s) independently selected
from Substituent Group A) is bonded to a carbonyl group,
and is preferably a pyrazolyl, isoxazolyl, thiazolyl,
pyridyl or pyrazinyl group that may be substituted with 1
to 3 group(s) independently selected from a halogen atom,
a C;-C¢ alkyl group, and a C;~Cgs alkoxy group, more
preferably a S-pyrazolyl, 3-isoxazolyl, Z-thiazolyl, 2-
pyridyl, 3-pyridyl, 4-pyridyl or Z-pyrazinyl group that
may be substituted with 1 to 3 group(s) independently
selected from a chlorine atom, a methyl grcup, and a
methoxy Jroup.

In the present invention, a "benzoxazol-Z-yl group
that may be substituted with 1 to 3 group(s)

independently selected from Substituent Group A" is



preferably a benzoxazol-2-yl group or & b-chloro-
benzoxazol-2-yl group.

In the present invention, a "benzothiazol-Z-yl group
that may be substituted with 1 to 3 groupl(s)

dently selected from Substituent Group A" is

t._.l..
o
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preferably a benzothlazol-Z-yl group.

In the present invention, a "(C;-Cs alkyl that may be
moncsubstituted with a C3-Cg cycloalkyl
group)aminocarbenyl group” refers to a group in which an
amince group to which is bonded above-mentioned "C;-Csg
alkyl group" (that may be moncsubstituted with above-
mentioned "C3-C¢ cycloalkyl group”) is bonded to a
carbonyl group, and 1s preferably a
cyclohexylmethylaminocarbonyl group.

In the present inventicn, a "(C:-Cs
cycloalkylyaminocarbonyl group” is a
cyclopropylaminocarbonyl group, a cyclobutylaminocarbonyl
group, a cyclopentylaminocarbonyl group cr a
cyclohexylaminocarbonyl group, preferably &
cyclopentylaminocarboeonyl group or a
cyclohexylaminocarbonyl group, and more preferably a

cyclopentylaminocarbonyl group.

=

n the present invention, a "heterocyclic group”
refers to a 4- to 7-membered heterocyclilic group that
contains 1 to 3 sulfur atom{s), oxygen atom{s) and/or
nitrogen atom(s), and may further contain 1 or 2 nitrogen

atom(s), and in which the sulfur atom(s) may be bonded to
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2 oxygen atoms. Examples thereof include: "aromatic
heterocyclic group" such as a furyl group, a thienyl
group, a pyrrolyl group, an azepinyl group, a pyrazolyl
group, an imidazolyl group, an oxazolyl group, an
isoxazolyl group, a thiazeclyl group, an isothiazolyl
group, a 1,3,4-oxadiazolyl group, a 1,3,4-thiadiazolyl
group, & triazolyl group, a tetrazolyl group, a
thiadiazolyl group, a pyranyl group, a pyridyl group, a
pyridazinyl group, a pyrimidinyl group and a pyrazinyl
group; and "partially or completely reduced saturated
heterocyclic group" such as a tetrahydropyranyl group, a
tetrahydrothienyl group, a morpholinyl group, a
thiocmorpholinyl group, a pyrrolidinyl group, a pyrrolinyl
group, an imidazolidinyl group, a pyrazolidinyl group, a
piperidinyl group, a piperazinyl group, an oxazolinyl
group, an oxazolidinyl group, an isoxazolidinyl group, a
thiazolinyl group, a thiazolidinyl! grcoup, a dioxolanyl
group, a dioxanyl group and a 5,6~dihydro-4H-1, 3-0oxazine
roup. The heterccyclic group may be condensed with
another cyclic group such as benzene ring {("condensed
hetercbicyclic group"}. Examples of such a condensed
hetercbicyclic group include a benzothienyl group, a
benzothiazolyl group, a benzoxazolyl group, an
isobenzofuranyl group, a 1,3-dihydroisobenzofuranyl group,
a guinclyl group, a 1,3-benzodioxolanyl group, a 1,4-
benzodioxanyl group, an indolyl group, an isoindclyl

group and an indolinyl group.



The heterccyclic group is preferably an oxazcele group, a
4,5-dihydro~-[1,2,4loxadiazole group, a pyrazole group, an
isowazole group or a tetrazole group, and more preferably
an oxazol-2-yl group, a 4,5-dihydro-[l,2,4loxadlazol-3-vyl
group, a Z2H-pyrazol-3-yl group, an iscxazol-5-yl group or
a tetrazol-5-yl group.

In the present invention, a "carboxylic acid
{carboxyl group) equivalent" refers to hydroxamic acid
(R-CO-NH-CH), acylcyenamide (R-CO-NH-CN} or
acylsulfonamide (R-CO-NH-80,-R'); planar heterocycles
(e.g., tetrazole); or non-planar acidic groups containing
sulfur or phosphorus. They exhibit in vivo chemical,
bioclogical, physical, and physiochemical properties and
behaviors similar to those of carboxylic acid and have
acidity eguivalent to that of carboxylic acid. For
example, functicnal groups cor heterocycles, such as
hydroxamic acid, acylcyanamide, tetrazole, mercaptazcle,
sulfinylazole, sulfonylazole, isoxazole, isothiazole,
hydroxythiadizzole, hydroxy-y-pyrone, phosphinic acid,

phosphonic acid, phesphonamide, sulfonic acid,

%

sulphonamide, and acylsulphonamide have been reported in
the document (The Practice of Medicinal Chemistry (First
Part), p. 248, TECHNCOMICS, INC., First Edition). Other
such carboxylic acid eguivalents are described in, for
example, Bicorg. Med. Chem. Lett. 1> (Z005) 4053-40506;

and Lipinski, C. A. and Chenard, B. L. Pestic. Sci. 1880,

290, 227-240.



In the present invention, examples of a
"heterocyclic group capable of serving as a carboxylic
acid eguivalent” include a 4-carboxyoxazol-Z-yl group, a
5-0xo-4,5-dihydro-1[1,2,4loxadiazol~3~yl group, a o5-
hydroxy-2H-pyrazol-3-yl group, a 3-hydroxyisoxazol-5-yl
group and & tetrazol-5-yl group.

¥

In the present invention, a "heterocyclic group that
may be substituted with 1 te 3 group(s) independently
selected from Substituent Group A" refers to the above-

L "

mentioned "heterocyclic group" that may be substituted
with 1 to 3 group(s) independently selected from
Substituent Group A, and is preferably a heterocyclic
group capable of serving as a carboxylic acid equivalent,
and more preferably a 4-carboxyoxazol-Z-yl group, a 5-
oxo-4,5-dihydro-[1,2,4]Joxadiazol-3-yl group, a 5S-hydroxy-
2H~pyrazol-3-yl group, a 3-hydroxyisoxazol-5-yl group or
a tetrazol-5-y1 group for R’ or more preferably a
tetrazol-5-yl group for R®.

In the present invention, a "group represented by
the formula -C(=0)-0~-R'" is preferably a carboxyl group.

In the present invention, a "group represented by
the formula -C(=0)-N(R*}R®" is preferably a l-carboxy~1-
methyl-l-ethylcarbamoyl group.

In the present invention, a "Ci-Ce alkyl group that
may be substituted with 1 to 3 group(s) iIndependently
selected from Substituent Group B" refers to the above-

mentioned "C.-Cg alkyl group™ that may be substituted



with 1 to 3 group(s) independently selected from
Substituent Group B, and is preferably a methyl group or
a 2,3-dihydropropyl group ILfor R or preferably a2 methyl
group, a carboxymethyl group, a l-carboxy-l-ethyl group
or a l-carboxy-l-methyl-l-ethyl group for R’ and R°.

In the present invention, a "Cs3~Cs cycloalkyl group
that may be monosubstituted with a carboxyl group" refers
to the above-menticned "C3-Cs cycloalkyl group” that may
be monosubstituted with a carboxyl group, and is
preferably a l-carboxycyclopropyl group.

In the present inventicn, a "4- to é-membered
saturated ring" in the sentence "when both R® and R® are

g : -

a C,-Ce¢ alkyl group that may be substituted with to 3
group (s) independently selected from Substituent Group B,
thelr carbon atoms may bind te each other to form a 4- to
f-membered saturated ring” refers to a 4- to &-membered

saturated ring formed through the bond between carben

the

.

atoms of the C1-C¢ alkyl group represented by R® an
C.-C¢ alkyl group represented by R®, together with the

e

nitrogen atom respectively bound by R’ and R°. The 4- to
f-menbered saturated ring is preferably a pyrrolidine
group.

In the present invention, a "methylene group
monosubstituted with a C1-Cs alkyl group" refers to &
methylene group monosubstituted with the "C;-C¢ alkyl

group" exemplified above and is preferably a

methylmethylene group.



In the present invention, the "group represented by
+he formula -N(R')-" is preferably a group represented by
the formula -N{CHi) .

In the present invention, the general formula {I) is

]
-
0
#
]
—
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®

oreferably the general formuia |
nreferably the general formula (II).

In the present invention, R' is preferably a

to 3 groupf{s) independently selected from & halogen atom,
a Ci-Cs; alkyl group, a C:-Cs halogenated alkyl group, a
C.-C¢ alkoxy group, and a Ci-C¢ halogenated alkoxy group,
or a (Ci-C¢ cycloalkyl)aminccarbonyl group, more
preferably a phenylaminocarbenyl group, a 2-
fluorophenylaminocarbonyl group, a 3=
flucrophenylaminccarbonyl group, a 3-
methylphenylaninocarbonyl group, a 3-
ethylphenylaminocarbonyl group, a 3-
methoxyphenylaminocarbonyl group, a 3-
ethexyphenylaminocarbonyl group, a 4-
trifluoromethylphenylaminocarbonyl group, a 3-
trifluoromethoxyphenylaminocarbonyl group, & 3,4-
difluorcophenylaminoccarbonyl group, a Z-fiuorc->5-
methoxyphenylaminocarbonyl group, a 2,4,5-

rifluorophenvlaminocarbonyl group, a 3,4, 5~
s i

't

H

rifluorophenylaminocarbonyl group or a

(w3

¢

cpentylaminccarbonyl group, and even more preferably

p—

¥yC

a phenylaminocarbonyl group, a 2-



fluorcphenylaminocarbonyl group, a 3-
fluorophenylaminocarbonyl group, a 3-
methylphenyviaminccarbeonyl group, a 3-
ethylphenylaminocarbonyl group, a 3=
methoxyphenylaminocarbonyl group, a 3-
ethoxyphenylaminocarbonyl group, a 3-
riflucromethoxyphenylaminocarbonyl group, & 3,4~

ifluorophenviamineocarbonyl group, a 2-fluocro-5-

.

methoxyphenylaminccarbonyl group or a 2,4, 5-
trifluorcphenyiaminocarbonyl group.

In the present invention, R is preferably a phenyl
group that may be substituted with 1 to 3 group(s)
independently selected from a halcgen atom, a Ci-Cgs; alkyl
group, a Ci1-Cs halogenated aikyl group, a Ci-C¢ alkoxy
group, and a C;~-Cg halcogenated alkoxy group, or a C3—Cg
cycioalkyl group, more preferably a phenyl group, a Z-
fluorcphenyl group, a 3-~flucrophenyl group, a 3-
methylphenyl group, a 3-ethylphenvyl group, a 3-
methoxyphenyl group, a 3-~ethoxyphenyl group, a 4-
triflucremethylphenyl group, a 2-ftriflucromethoxyphenyl
group, a 3,4-~difluorcphenyl grcoup, a 2-fluoro-5-
methoxyphenyl group, a 2,4, 5-trifluorophenyl group, a
3,4, 5-trifluorophenyl group or a cyclopentyl group, and
even more preferably a phenyl group, a 2-fluorcphenyl
group, a 3-flucrophenyl group, a 3-methylphenyl group, a
3—-ethylphenyl group, a 3-methoxyphenyl group, a 2-

ethoxyphenyl group, a 3-triflucrcmethoxyphenyl group, a



3, 4-difluorophenyl group, a 2-flucro-5-methoxyphenyl
group or a 2,4,5-triflucrophenyl group.

in the present invention, R* is preferably a methyl
group.

In the present invention, rR® is preferably a
heterocyclic group capable of serving as a carboxylic
acid equivalent or a carboxyl group, more preferably a 4-

carboxyoxazol~2-yl group, a S5-oxo-4,5-dihydro-

NI

[1,2,4]oxadiazol~3-y1l group, a S-hydroxy-ZH-pyrazol-3-yl
P Y P Y

group, & 3-hydroxyisoxazol-5-yl group, a tetrazol-5-vi

group or a carboxyl group, and even more preferably a

carboxyl group.

In the present invention, R® is preferably

W

nydrogen atom.
In the present invention, R’ is preferably a methyl
group.

Tn the present invention, R° is
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hydrogen atom.

In the present invention, R’ is preferably a methyl
group.

In the present invention, ¥ is preferably an oxygen
atom or a methylene group, and more preferably an oxygen
atom.

In the present invention, L is preferably a
methylene group.

In the present invention, ...... is preferably a

single bond.



In the present inventicn, m is preferably 2.

In the present invention, n i1s preferably 0 or 1,
and more preferably 0.

In the present invention, when n is 1, R® preferably
binds to the carbon atom adjacent to the carbon atom
bound with X.

The compound or pharmacclogically acceptable salt
thereof represented by the general formula (I) of the
present invention has all isomers (such as a keto-enol
isomer, & diastereomer, an optical isomer, a rotamer,
etc. ),

The compound or pharmacologically acceptable salt
thereof represented by the general formula (I) of the
present invention has various isomers because asymmetric
carbon atom(s) exist in the molecule. These isomers and
mixtures of these isomers of the present invention are
all represented by a single formula, specifically, the
general formula (I). Accordingly, the present invention
includes all of these isomers and mixtures of these
isomers in arbitrary ratios.

The aforementioned stereoisomers can be obtained by
synthesizing the compound of the present invention using
an optically active raw material compound or using an
asymmetric synthesis or asymmetric induction technique or
by isolating the synthesized compound of the present
invention by a common optical resolution or separation

method if desired.



L "pharmacologically acceptable salt thereof" refers
to 2 salt that is free of prominent toxicity and which
can be used as a pharmaceutical. The compound
represented by the general formula (1) of the present
invention can be converted to a salt by reacting with an
acid in the case the compound has a basic group such as
an amino group, or by reacting with a base in the case of
having an acidic group such as a carboxyl group.

Examples of salts bkased cn a baslc group include
salts of hydrohalic acids such as hydrefluorides,

hydrochleorides, hydrobromides ox hydroiodides, salts of

inorganic acids such as nitrates, perchlorates, sulfates
or phosphates; C;-Cg alkylsulfonates such as
methanesulfonates, triflucromethanesulfonates or
etnanesulfonates, arylsulfcnates such as
benzenesulfonates or p-toluenesulfonates; salts of
organic acids such as acetates, malates, fumarates,
succinates, citrates, ascorbates, tartrates, oxalates or
maleates; and, salts of amino acids such as salts of
glycine, lysine, arginine, ornithine, glutamic acid and
aspartic acid.

On the other hand, examples of salts based on acidic
groups include metal salts such as alkall metal salts
such as sodium salts, potassium salts or lithium salts,
alkaline earth metal =zalts such as calcium salts or
magnesium salts, metal salts such as aluminum salts or

iron =salts; amine salts such as inorganic salts such as



ammonium salts, or organic salts such as salts of T-
octylamine, dibenzylamine, morpholine, glucosamine,
phenylglycine alkyl esters, ethylenediamine, N-
methylglucamine, guanidine, diethylamine, triethylamine,
dicyclchexylamine, N,N'-dibenzylethylenediamine,
chleroprocaine, procaine, diethanclamine, N-
benzylphenethylamine, piperazine, tetramethylammonium or
trie (hydroxymethyl)aminomethane; and, salts of amino
acids such as salts of glycine, lysine, arginine,
ornithine, glutamic acid and aspartic acid.

The compound or pharmacoleogically acceptable salt
thereof represented by the general formula (I) of the
present invention may become a hydrate by incorporatin
water molecule(s) by being left in the atmosphere or by
recrystallizing, and such hydrates are also included in
the salts of the present invention.

The compound or pharmacologically acceptable salt
thereof represented by the general formula (I) of the
present invention may kecome & solvate by absorbing
another type of solvent, and such solvates are also

the presaent Invention.

inciuded in the salts o

advantages of the Invention

A compound of the present invention represented by
the general formula (I) or a pharmacologlcally acceptable
salt thereof has an excellent DGAT inhibitory effect and

feeding suppressant effect and is thus useful as a



pharmaceutical agent intended for the prevention and/or
treatment of a disease selected from the group consisting
of adiposity, obesity, hyperlipidemia,
hypertriglyceridemia, lipidosis, insulin resistance
syndrome, Iimpaired glucose tolerance, diabetes, diabetic
coemplicaticne (including diabetic peripheral neurcpathy,
diabetic nephrcpathy, diabetic retinopathy, and diabetic
macreoangiopathy), cataract, gestational diabetes msllitus,
nonalcoholic steatohepatitis, polycystic ovary syndrome,
arteriosclerosis, atherosclerosis, diabetic
atherosclereosis, ilschemic heart disease, and bulimia, or
a disease selected from the group consisting of
hyperlipidemia, hypertriglyceridemia, lipidosis, insulin
resistance syndrome, impaired glucose tolerance, diabetes,
diabetic complicaticns (including diabetic peripheral
neurcpathy, diabetic nephropathy, diabetic retinopathy,
and diabetic macroangicpathy), cataract, gestational
diabetes mellitus, nonalcoheclic steatchepatitis,
polycystic ovary syndrome, arteriosclerocsis,
atherosclerosig, diabetic atherocsclerosis, hypertensiocon,
cerebrovascular disorder, coronary artery disease, fatty
liver, respiratory abnormality, lower back pain, knee
ostacarthritis, gocut, and cholelithiasis caused by
obesity, in warm-blooded animals ({preferably, mammals
including humans). Moreover, the novel ccmpound
represented by the general formula (I) or the

pharmacologically acceptable salt thersof provided by the
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present invention has an excellent DGAT inhibitory effect
and is thus useful as an active ingredient for a
pharmaceutical agent intended for the prevention and/or
treatment of any of the above diseases in warm-blooded
animals (preferably, mammals including humans) .
Preferably, the compound of the present invention
represented by the general formula (I} or the
pharmacologically acceptable salt thereof can be used as

a pharmaceutical agent intended for the treatment of any

af the disecases described above.

Best Mode for Carrying Out the Invention

The compound represented by the general formula (I)
of the present invention can be produced according to
Processes A to ¢ described below.

Seolvents used in the reactions in each step of
Processes A to C are not particularly limited as long as
they do not inhibit the reacticn and dissolve starting
materials to some extent. For example, the sclvents are
selected from the solvent group consisting of:
hydrocarbons such as pentane, hexane, octane, petroleum
ether, ligroin or cyclcohexane; amides such as formamide,
N, N~dimethylformamide, N,N-dimethylacetamide, N-methyl-2-
pyrrolidone, N-methyl-Z-pyrrolidinone or
hexamethylphosphoric triamide; ethers such as diethyl
ether, diiscopropyl ether, tetrahydrofuran, dioxane,

dimethoxyethane or diethylene glycol dimethyl ether;



alcohols such as methanol, ethancl, n-propanocl, 1i-
propanol, n-butancl, Z-butanocl, 2-methyl-l-propanocl, tT-
butanol, iscamyl alcohol, diethylene glycel, glycerin,
octanol, cyclohexanol or methyl cellosolve; sulfoxides
such as dimethyl sulfcxide; sulfones such as sulfolane;
nitriles such as acetonitrile, propionitrile,
butyronitrile or isobutyronitrile; esters such as ethyl
formate, ethyl acetate, propyl acetate, butyl acetate or
diethyl carbonate; ketones such as acetone, methyl ethyl
ketone, 4-methyl-2-pentanone, methyl isobutyl ketone,
isophorone or cyclohexanone; nitro compounds such as
nitroethane or nitrobenzene; halogenated hydrocarbons
such as dichloromethans, 1,2-dichlorcethane,
chlorobenzene, dichlorcbenzene, chleroform cor carbon
tetrachloride; aromatic hydrccarbons such as benzene,
toluene or xylene; carboxylic acids such as acetic acid,
formic acid, propionic acid, butyric acid or

riflucrocacetic acid; amines such as N-methylmorpheline,

o
t

ot

riethyiamine, tripropylamine, tributylamine,
diisopropylethylamine, dicyclohexylamine, N-
methylpiperidine, pyridine, 2,6-lutidine, 4-
pyrrolidinopyridine, picoline, 4-(N,N-
dimethylamino)pyridine, 2,6-di(t~butyl)-4-methylipyridine,
guinoline, N,N-dimethylaniline, N,N~diethylaniline, 1,5-
diazabicyclo[4.3.0)non~-5~-ene (DBN), 1,4-

diazabicyclo[2.2.2]octane (DABCO), 1,8-



diazabicyclo!5.4.0)undec~7T~ene (DBU} or piperidine;
water; and, mixed solvents thereof.

Examples of bases used in the reactions in each step
of Progcesses A to C include incrganic bases such as
alkali metal carbconates such as sodium carbonate,
potassium carbonate, lithium carbonate cr cesium
carbonate; alkali metal hydrogencarbonates such as sodium
hydrogencarbonate, potassium hydrogencarbonate or lithium
nydrogencarbonate; alkali metal acetates such as sodium
acetate, potassium acetate, lithium acetate or cesium
acetate; alkali metal hydrides such as lithium hydride,
sodium hydride or potassium hydride; alkali metal
hydroxides such as sodium hydroxide, potassium hydroxide,
barium hydroxide oz iithium hydroxide; and, alkali metal
fluorides such as sodium flucoride cr potassium fluoride;
alkali metal alkoxides such as sodium methoxids, sodium
ethoxide, sodium t-butoxide, potassium methoxide,
potassium ethoxide, potassium t-butoxide or lithium
methoxide; alkali metal triaslkyl siloxides such as sodium
trimethyl siloxide, potassium trimethyl siloxide or
lithium trimethyl siloxide; alkalli metal mercaptans such
as sodium thiomethoxide or scdium thicethoxide; organic
bases such as N-methylmorpholine, triethylamine,
tripropylamine, tributylamine, diiscpropylethyvlamine,
dicyclohexylamine, N-methylpiperidine, pyridine, 2,6-
lutidine, 4-pyrrolidincpyridine, picoline, 4-(N,N-

dimethylaminc)pyridine, Z,6-di(t-butyl)-4-methylpyridine,



guincline, N,N-dimethylaniline, N, N-diethylaniline, 1,5-
diazabicyclo[4.3.01lnen-5-ene (DBN), 1,4-
diazabicycle[2.2.2]octane (DABCO) or 1,8~
diazabicyclo[5.4.0]undec-7-ene (DBU); organcmetallic
bases such as n-butyl lithium, lithium diisopropylamide
or lithium bis{trimethylsilyl)amide; and, amino acids
such as proline.

Examples of condensing agents used in the reactions
in each step of Processes A to C include 0O-(7-

azabenzotriazel-1-y1)-N,N,N',N'-tetramethyluronium

)
¥

, l-propanephosphonic acid

L

hexafluorophosphate (HATU

3

3P}, dicyclchexylcarbodiimide {DCCD),

.
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cyclic anhydride !
i~ethyl-3-(3-dimethylaminopropyl) carbodiimide
hydrochloride (EDCI), iscbutyl chloroformate (IBCEY,
1,1"-carbonylbis-1H-imidazcle (CDI), diethyl
cyanophosphonate (DEPC), diphenylphosphoryl azide (DEPA),
N-hydroxysuccinimide, l-hydroxybenzotriazole, N-hydroxy-~
S-norbornene-2, 3-dicarboximide, benzotriazol-l-yloxy-
tris{dimethylamino)phosphonium nexafluorophosphate (BOP),
triphenylphosphine, and dipyridyl disulfide.

Txamples of reducing agents used in the reactions in
each step of Processes B toe C include alkali metal
borchydrides such as sodium borchydride, lithium
borohydride, scdium cyancborohydride or sodium
triacetoxyborohydride; borane complexes such as borane-
tetrahydrofuran complexes or borane-dimethyl sulfide

complexes; aluminum hydride compounds such as



giisopbutylaluminum hydride, lithium aluminum hydride or
lithium ethoxvyaluminum hydride; hydride reagents of
organic aluminum hydride-based reducing agents such as
sodium hydrogen telluride, diiscbutylaluminum hydride or
sodium bis (methoxyethoxy)aluminum hydride; and alkali
metals such as sodium or lithium.

Examples of palladium catalysts used in the
reactions in each step of Processes A to C include
givalent or zerovalent paliadium catalysts such as
tetrakis(triphenylphosphine)palladium (0), palladium-
active carbon, palladium (II) cetate, palladium (II}
triflucrcacetate, palladium black, palladium {(II) bromide,

alladium (II) chloride, palladium (II) iodide, palladium

gs

(11) cyanide, palladium (II) nitrate, palladium (II)
oxide, palladium (II} sulfate,
dichlorobis (acetonitrile)paliladium (II),
dichlorobis (benzenitrile)palladium (II), dichloro(l,5-
cyclooctadiene)palladium (II), palladium (IT)
acetylacetonate, palladium (IT) sulfide, [1,17-
bis (diphenylphosphino) ferrocenelpalladium (IT) dichloride,
tris{dibenzylideneacetone)dipailadium (0},
tetrakis(aceteonitrile)palladium (IT) tetrafluoroborate,
and arvlpalladium chloride dimers.

In the reacticns 1n each step of Processes A to C,
the reaction temperature varies depending on solvents,

starting materials, reagents, etc., and the reacticn time



varies depending on solvents, starting materials,
reagents, reactlon temperatures, etc.

In the reactions in each step of Processes A to C,
each desired compound is collected from the reaction
mixture accerding to ceonventional methods after
completion of the reaction. The desired compound is
obtained as follows, for example. The reaction mixture
is appropriately neutralized and insoluble matter, if

L
I

oresent, 1s removed by filtration. Then, water and an
immiscible organic solvent such as ethyl acetate are
added, and the organic layer containing the desired
compound is separated. The organic layer is washed with
water or the like and then dried over anhydrous magnesium
sulfate, anhydrous sodium sulfate, anhydrous sodium
hicarbonate or the like and filtered. Then, the solvent
is evaporated. The resulting desired compound may be
isolated and purified if necessary by appropriately
combining usual methods, for example, methods suitably
used for isolation and purification of organic compounds
such as recrystallization and reprecipitaticn and eluting
with an appropriate eluent by application of
chromatography. The desired compound insoluble in a
solvent may be purified by washing the resulting sclid
crude product with a solvent. The desired compound in
cach step may also be used as is for the next reaction

without purification.



Process A 1s a process of producing a compound
represented by the general formwvla (Ia) wherein X is an
oxygen atom, a group represented by the formula -NH-, or

L = 7
a group represented by the formula -N(R')-

Process A H
WH R
L (::I::]/ = StepAt x;{m
4 (ClLC0L00 L~—<ﬁmi{/
R R% T R W ©
(R}

In the present invention, Rl, R?, RB, I, m, and n ars
as defined above; X represents an oxygen atom, a group
repregented by the formula -NH-, ©r a group represented
by the formula wN(R7)— (wherein R’ is as defined above) ;
and R*® and R’ represent the groups of R' and R’ in which
an amino group, hydroxy group and/cr carboxyl group
contained as a substituent in groups R' and R’ is an
cpticnally protected amino group, hydroxy group and/or
carboxyl group, or represent the same groups as defined
for groups R* and R°.

Step Al

This step 1s a step of producing the compound
represented by the general formula (Ia) and consists of
{i) to (ii).

(i) This step is pericormed by reacting a compound
represented by the general formula {IV) with triphosgene
in the presence of a base in a solvent.

The compound represented by the general formula (IV)

, 3 v . [ '
wherein X~ is an oxygen atom, used in this step, is a



compound known in the art or is easily produced according
to a method known in the art or a method similar thereto
using a compound known in the art as a starting material.

The compeound represented by the general formula (IV)
wherein ¥' is a group represented by the formula -NH- or
a group represented by the formula ~N(R’y-, used in this
step, is a conmpound known in the art (e.g., J. Med. Chem.,
2000, 43, 1878) or is easily produced according to a
method known in the art (s.g., J. Med. Chem., 2000, 43,
1878) or a method similar theretc using a compound Known
in the art as a starting material.

The solvent used in this step 1s preferably a
naleogenated hydrocarbon, more preferably dichloromethane.

The base used in this step is preferably an ocrganic
base, more preferably pyridine for X' = an oxygen atom or
more preferably triethylamine for X' = a group
represented by the formula -NH- or a group represented by
the formula ~N(R7)—.

The reaction temperature in this step 1s usually -
20°C to 40°C, preferably 0°C to 25°C.

The reaction time in this step is usually 0.1 hours
to 24 heurs, preferably 0.5 hours to 2 hours.

(11} This step is performed by reacting the compound
obtained in step (i) with a compound represented by the
general formula (V) in the presence of a base in a

solvent and then, if desired, removing the protective



group (s) for the amino, hydroxy, and/cr carboxyl groups
in R'® and R,

The compound represented by the general formula (V),
used in this step, is a compound known in the art (e.g.,
WOZ006/4200, Japanese Patent Laid-Open Nos. 2006-45Z09
and 2007-131584, and US2007/024%620) or is easily
produced according to a method known in the art (e.g.,
WO2006/4200, Japanese Patent Laid-Open Nos. 2006-45209
and 2007-131584, and US2007/024%620) or a method similar

thereto using a compound known in the art as a startin

(o]

material.

The solvent used in this step is preferably &
halogenated hydrocarbon, more preferably dichloromethane.

The base used in this step is preferably an organic
base, more preferably triethylamine.

The reaction temperature in this step i1s usually -
20°C to 100°C, preferably 20°C to 30°C.

The reaction time in this step is usually 0.1 hours

*o 96 hours, preferably 1 hour to 24 hours.

Process B is a process of producing a compound
represented by the general formula (Ib) wherein X is a
thylene group or & methylene group monosubstituted with

a C;-Cy alkyl group.



Process B
RB
OH 4
L +
NN © Hi:::[::j/
R (R2),
(v (V}

In the present inventiocn, r', rR?, R%) 1, m, n, R'9,
and R are as defined above; and R° represents a hydrogen
atom or a C;-Ce alkyl group.

Step B1

This step is a step of producing the compound
represented by the general formula (Ib).

This step is performed by reacting a compound
represented by the general formula (VI) with the compound
represented by the general formula (V) and a condensing
agent in the presence of a base in a solvent and then, 1if
desired, removing the protective group(s) for the amino,
hydroxy, and/cr carboxyl groups in R™® and R,

The compound represented by the general formula (VI),
vwsed in this step, is a compound known in the art (e.g.,
UsS2001/9912) or is easily produced according te a method
known in the art (e.g., US2001/9912) cor a method similar
thereto using a compound known in the art as a starting
material.

The solvent used in this step is preferably an amide,
more preferably N,N-dimethylacetamide.

The base used in this step is preferably an organic

base, more preferably triethylamine.



The condensing agent used in this step is preferably
T3P or BOP.

The reaction temperature in this step i1s usually -
20°C to 180°C, preferably 0°C to 60°C.

The reaction time in this step is usually 0.1 hours

to 96 hours, preferably 1 hour to 24 hours.

Process C is a process of producing z compound
represented by the general formula (IV) used in step Al
of Process A and zepresented by the general formula (X)
or (¥XII) wherein ¥ is a group represented by the
formula ~C(=0)-0-R**; %' is an oxygen atom; and L 1s &

group represented by the formula ~CH= or a methyliene

group.
Process C
oot StepC1 oProt  Step C2
o o s
\ il magy N R40
G R-ocH; "
R4ag OCH [o]
vl 'éj : (1)
Vil
OProt OH
oFret Step C3 “ step C4
- N N
N " .
R¥0 (R, R0 R, R0 R,
o) O
() (X1 i)
o OH
Step C5
N\
R®0 (R¥) R®0 R,
(i) ° i

n

In the present invention, R°, m, and n are a
defined above; R*® represents a group in which an amine

group, hydroxy group and/or carboxyl group contalned as a



substituent In group R* is an optionally protected amino
group, hydroxy group anc/or carboxryl group, Or represents
the same groups as defined for groups R'; Prot represents
a protective group for the hydroxy group.

Step Cl

This step is a step of producing a compound
represented by the general formula (IX).

This step is performed by reacting a compound
represented by the general formuia (VII) with a compound
represented by the general formula {VIII)} in the presence
of a base in a solvent.

The compound represented by the general formula
(VII) and the compound represented by the general formula
(VITIY, used in this siep, are respectively a compound
known in the art or are easily produced according to a

method known in the art or a methoed similar thereto using

a compound known in the art as a starting material.

o

The solvent used in this step is preferably an amide,
more preferably N,N-dimethylformamide.

The base used in this step is preferably an alkall
metal hydride, more preferably sodium hydride.

The reaction temperature in this step is usually -
20°C to 10C°C, preferably 0°C to ©0°C.

The reaction time in this step is usually 0.1 hours

to 96 hours, preferably 1 hour to 24 hours.

Step CZ



This step is a step of producing the compound
represented by the general formula (X).

rhis step is performed by removing the protective

group for the hydroxy group in the compound represented
by the general formulia (IX).
Step C3

This step is a step of producing a compound
represented by the general formula (XI).

This step is performed by hydrogenating the compound
represented by the general formula (IX) in the presence
of a palladium catalyst in a solvent in a hydrogen
atmosphere.

The solvent used in this step is preferably an
zlcohol, more preferably ethanocl.

The palladium catalyst used in this step is
preferably palladium-active carben.

The reaction temperature in this step is usually 0°C
to 100°C, preferably 20°C to go°C.

The reaction Time in this step is usually 0.5 hours
to 96 hours, preferably 2 hours to 48 hours.

Step C4

This step is a step of producing the compound
represented by the general formula (XII).

This step is performed by removing the protective
group for the hydroxy group in the compound represented
by the general formula (XI).

Step CH



This step is a2 step of producing the compound
represented by the general formula {(¥II).

This step iz performed by reacting a compound
represented by the general formula (XIII) with a reducing
agent in a solvent.

The compound represented by the generzal formula
(¥1TT), used in this step, 1s a compound known in the art
le.g., J. Med. Chem., 2006, 49, 2496) or is easily
oroduced according to a method known in the art (e.g., J.
Med. Chem., 2006, 4%, 2496} or a methed similar thereto
using a compound known in the art as a starting material.

The sclvent ussed in this step is preferably an
alcohel, moere preferably methanol.

The reducing agent used in this step is preferably
an alkali metal bhorohydride, more preferably sodium
borohydride.

y -

Jomet
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The reaction temperature in this step is usua
78°C to 100°C, preferably 0°C to 30°C.
The reaction time in this step is usually 0.1 hours

te 26 hours, preferably 0.5 hours tc 24 hours.

In the description above, the protective group for
the "amino group which may be protected”, the "hydroxy
group which may be protected”, and the "carboxyl group
which may be protected” in the definitions of R'™, R,
and R*? refers to a protective group that can be cleaved

by a chemical method such as hydregenolysis, hydrelysis,



electrolysis, or photolysis, and represents a protective
group generally used in organic synthetic chemistry (see
e.g., T. W. Greene et al., Protective Groups in Organic
Synthesis, 3rd Edition, John Wiley & Sons, Inc. (15%9)).
In the description above, the "protective group" for
the "hydroxy group which may be protected" in the
definitions of R™, R%, and R* is not particularly
limited a5 long as it 1s a2 protective group for hydroxy
groups used in the field of organic synthetic chemistry.
Examples thereof include: a formyi group; "alkylcarbonyl
groups" such as the "C;-Cr; alkylcarbonyl group”
exemplified above, halogenated alkylcarbonyl groups (e.d.,
chlorvacetyl, dichloroacetyl, trichioroacetyl, and
triflucroacetyl), alkoxvalkylcarbonyl groups (e.g.,
methoxyacetyl), and unsaturated alkylcarbonyl groups
(e.g., acryloyl, propiocloyl, methacryloyl, crotonoyl,
isccrotonoyl, and (E)-2-methyl-2-butencyl); "arylcarbonyl
groups" such as arylcarbonyl groups (e.g., benzoyl, o-
naphthoyl, and P-naphthoyl), halogenated arylcarbonyl
groups (e.g., 2-bromobenzoyl and 4-chlorobenzoyl), Ci-Ce
alkylated arylcarbonyl groups (e.g., 2,4,6-
trimethylbenzoyl and 4-toluoyl}, Ci:-C¢ alkoxylated
arvlcarbonyl groups (e.g., 4-anisoyl}, nitrated
arylcarbonyl groups {e.g., 4-nitrobenzoyl and Z-
nitropbenzoyl), C»-C; alkoxycarbonylated arylcarbonyl
groups (e.g., 2-(methoxycarbonyl)benzoyl), and arylated

arylcarbonyl groups {(e.g., 4-phenylbenzoyl);



"alkoxycarbonyl groups" such as the "Cy-Cs; alkoxycarbonyl
group" exemplified above and C;-C; alkoxycarbonyl groups
substituted by halogen or a tri-(C;-Cs alkyl)silyl group
(e.g., 2,2,2-trichloroethoxycarbonyl and Z-
trimethylsilylethoxycarbonyl); "tetrahydropyranyl or
tetrahydrothiopyranyl groups" such as tetrahydropyran-Z2-
vl, 3-bromotetrahydreopyran-2Z-yi, 4-
methoxytetrahydropyran-4-yl, tetrahydrothiopyran-Z-yl,
and 4-methoxytetrahydrothiopyran-4-yl; "tetrahydrofuranyl
or tetrahydrothiofuranyl groups" such as tetrahydrofuran-
Z2-yl and tetrahydrothicfuran-z-yl; "silyl groups" such as
tri-{(Ci-Cs alkyl)silyl groups (e.g., trimethylsilyl,
triethylsilyl, isopropyldimethylsilyl, t-
butyldimethylsilyl, methyldiisopropylsilyl, methyldi-t-
butylsilyl, and triisopropylsilyl) and (Ci-Cs
alkyl)diarylsilyl or di-(C:-Cs alkyl)arylsilyl groups
{e.qg., diphenylmethylsilyl, diphenylbutylsilyl,
diphenylisopropylsilyl, and phenyldiiscpropylsilyl);
"alkoxymethyl groups"” such as (Ci-Cg alkoxy)methyl groups
(e.qg., methoxymethyl, 1,l-dimethyl-l-methoxymethyl,
ethoxymethyl, propexymethyl, i1sopropoxymethyl,
butoxymethyl, and t-~butoxymethyl), (Ci-C¢ alkoxy)-{C1-Cq
alkoxy)methyl groups (e.g., Z-methoxyethoxymethyl), and
(C.-Cg halogenated alkoxyjmethyl (e.g., 2,2,2-
trichlorcethoxymethyl and bis(Z-chloroethoxy)methyl);
"substituted ethyl groups" such as (C;-Cs alkoxy)ethyl

groups (e.g., l-ethoxyethyl and l-{isopropoxy)ethyl) and



halogenated ethyl groups {e.g., 2,2,2-trichloroethyl);
"aralkyl groups" such as C;-Cs alkyl groups substituted
by 1 to 3 aryl groups (e.g., pkenzyl, oa-naphthylmethyl, P-
naphthylmethyl, diphenylmethyl, triphenylmethyl, o-
naphthyvldiphenyimethyl, and 9-anthrylmethyl) and C,-Cg
alkyl groups substituted by 1 te 3 aryl groups having an
aryl ring substituted by Ci-Cs alkyl, Ci-Cg alkoxy, nitro,
halogen, or a cyano group (e.qg., d-methylbenzyl, 2,4,6~
trimethylbenzyl, 3,4,5-trimethylbenzyl, 4-methoxybenzyl,
4-methoxyphenyldiphenylmethyl, Z-nitrobenzyl, 4-
nitrobenzyl, 4-chlorobenzyl, 4-bromobenzyl, and 4-
cyanobenzyl); "alkenylozycarbonyl groups" such as
vinyloxycarbonyl and allyloxycarbonyl; and
"aralkyloxycarbonyl groups" whose aryl ring may be
substituted by 1 or 2 C;-Cg alkoxy or nitro groups, such
as benzyloxycarbonyl, 4-methoxybenzyloxycarbonyl, 3,4-
dimethexybenzyloxycarbonyl, Z-nitrobenzyloxycarbonyl, and
4-nitrobenzyloxycarbonyl. The protective group is
preferably an alkylcarbonyl group, a silyl group, or an
araikyl group.

In the description above, the "protective greoup" for
the "carboxyl group which may be protected” in the
definitions of R, R’®, and R*® is not particularly
limited as long as it is a protective group for carboxyl
groups used in the field of organic synthetic chemistry.
Examples thereof include: the "C1-Cy alkyl group”

exemplified above; "C;—Cg alkenyl groups” such as ethenyl,



l-propenyl, 2~propenyl, and l-methyl-Z-propenyl; "C,~Cs
ailkynyl groups" such as ethynyl, l-propynvyl, 2-propynyl,
and l-methyl-Z2-propynyl; the "C1~Cs halogenated alkyl
group" exempliified above; C;-Cs; hydroxyalkyl groups such
as hydroxymethyl and Z-hydroxyethyl; (C.-C,
alkylcarbonyl)-({C1-C¢ alkyl groups) such as acetylmethyl;
the "aralkyl groups" exemplified above; and the "silyl
groups™” exemplified above. The protective group is
preferably a C;-C¢ alkyl group or an aralkyl group.

In the description above, the "protective group" for
the "aminoc group which may be protected" in the
definitions of R, R®%, and R* is not particularly
limited as long as it i1s a protective group for amino
groups used 1in the field of organic synthetic chemistry.
Examples therecf include: those similar to the
"alkylcarbonyl groups", the "arylcarbonyl groups", the
"alkoxycarbonyl groups", the "silyl groups", the "aralkvl
groups", the "alkenyloxycarbonyl groups', and the
"aralkyloxycarbonyl groups" exemplified as the
"protective group for hydroxy groups®™; and "substituted
methylene groups that form a Schiff’s base" such as N, N-
dimethylaminomethylene, benzylidene, 4-methoxybenzylidene,
d-nitrobenzvlidene, salicylidene, Smchlorosalicylidene,
diphenylmethylene, and (5-chloro-2-
hydroxyphenyl)phenylmethylene. The protective group is

preferably an alkylcarbonyl group, an arylcarbonyl group,



cr an alkoxycarbonyl group, more preferably an
alkoxycarbonyl group.

The steps requiring protection/deprotection are
performed according to kncwn methods (for example, the
methods described in Theodora W. Greene, Peter G. M. Wuts,
"Protective Groups in Organic Synthesis,” 1999, A Wiley~
Interscilence Publication, etc.).

The compound or pharmacologically acceptable salt
therecf of the present inventlion can be administered in
various forms. Examples of the route of administration
include oral administration using tablets, capsules,
granules, emulsions, pills, powders, syrups (soluticns),
and the like and parenteral administration using
injections (intravenous, intramuscular, subcutaneous, or
intraperitoneal administraticn), drip infusions,
suppositories (rectal administratioen), and the like.
These various formulations can be prepared as drug
products according to usual methods using aids usually
uged in the field of drug formulation such as excipients,
binders, disintegrants, lubricants, flavoring agents,
disselving aids, suspending agents, and coating agents in

addition to the active ingredient.

o

In the use as a tablet, examples of carriers tha
can be used include exciplents such as lactose, sucrose,
sodium chloride, glucose, urea, starch, calcium carbonate,

kaolin, crystalline cellulose, and silicic acid; bkinders

such as water, ethanol, propancl, simple syrup, glucose



solution, starch seolution, gelatin solution,
carboxymethylcellulose, shellac, methylcellulose,
potassium phosphate, and polyvinylpyrrolidone;
disintegrants such as dry starch, scdium alginate, agar
powder, laminaran powder, sodium hydrogencarbonate, |
calcium carbonate, polyoxyethylene sorbitan fatty acid
esters, sodium lauryl sulfate, stearic monoglyceride,
starch, and lactose; disintegration inhibitors such as
sucrose, stearin, cocoa butter, and hydrogenated oil;
absorption enhancers such as gquaternary ammonium salts
and sodium lauryl sulfate; humectants such as glycerine
and starch; adsorbents such as starch, lactose, kaolin,
pentonite, and colloidal silicic acid; lubricants such as
purified talc, stearate, fluobcric acild powder, and
polyethylene glycol, and so forth. Furthermcre, tablets
coated in usual ways such as, for example, sugar-coated
tablets, gelatin-coated tablets, enteric-ccated tablets,
film-coated tablets, double-layer tabklets, and
multilayered tablets can be prepared as required.

In the use as a pill, examples of carriers that can
be used include excipients such as glucose, lactose,
cocoa butter, starch, hydrogenated vegetable oil, kaolin,
and talc; binders such as powdered gum arabic, powdered
tragacanth, gelatin, and ethancl; disintegrants such as
laminaran, and agar, and so forth.

In the use as a suppository, a wide range of

carriers known in this field can be used, and examples



thereof include poclyethylene glycol, cocoa butter, higher
alcohols, higher alcchol esters, gelatin, semisynthetic
glycerides, and so forth.

In the use as an injection, the formulations can bhe
prepared as solutions, emulsiocns, or suspensions.
Preferably, these solutions, emulsions, and suspensions are
sterilized and are isotonic with blood. Solvents for
producing these solutions, emulsions, and suspensions are
not particularly limited so long as they can be used as
diluents for medical use, and examples therecof include
wateyr, ethanol, propylene glycol, ethoxylated isostearyl
alcohol, polyoxylated isostearyl alcohol, polyoxy ethylene
sorbitan fatty acid esters, and so forth. In this case, a
sufficient amount of sodium chloride, glucose, or glycerine
may be added to the formulation to prepare an isotonic
solution, and usual dissolving aids, buffers, scothing
agents, and the like may also be added.

Furthermore, coloring agents, preservatives, perfumes,
flavoring agents, sweeteners, and the like can be added to
the above-mentioned formulation, 1f necessary. Furthermore,
other drugs can also be added.

The amount of active ingredient compound contained in
the above-mentioned formulations 1s not particularly
limited, but is usually 0.2 to 70% by weight of the total
composition, preferably 1 to 30% by weight.

The dose varies depending on symptoms, age, and the

like of the patient (a warm-blcoded animal, in particular,



a human). In the case of cral administration, the
recommended adult daily dosage is from 0.1 mg as the
lower limit (preferably 1 mg, meore preferably 10 mg) to
2000 mg as the upper limit (preferably 100 mg), which is

divided into 1 to & doses depending on symptoms.

Examples

Hereinafter, the present invention wlill be described
more specifically with reference to Examples and Test
Examples. However, the scope of the present invention is
not intended to be limited to these.

In these Examples, elution in column chromatography
was pericrmed under observation by TLC (Thin Layer
Chromatography). In the TLC observation, silica gel
60F:5¢s manufactured by Merck was adopted as the TLC plate;
solvents used as sluting solvents in column
chromatography were adopted as developing solvents; and a
UV detector was adopted as the detection method. 8ilica
gel SK-85 (230-400 mesh) also manufactured by Merck or
Chreomatorex NH {(200-350 mesh, FUJI SILYSIA CHEMICAL LTD.)
was used as silica gel for columns. In addition to usual
column chromatography, Blotage automatic chromatogreaphy
apparatus (SP-1) was appropriately used. The solvents
described in each Example were used as eluting solvents
at the prescribed ratioc (or this ratic was changed
appropriately according to need). Abbreviations used in

Examples mean the following:



mg: milligram, g: gram, mL: milliliter, MHz: megahertz.

In Examples below, nuclear magnetic resonance
(hereinafter, referred to as *H NMR) spaectra were
indicated in & wvalues (ppm} in terms of chemical shift
values with tetramethylsilane as standards. Splitting
patterns were represented by s for singlet, d for doublet,
t for triplet, and g for guartet.

Mass spectrometry {(hereinafter, referred to as MS)
was conducted by the FAB (Fast Atom Bombardment), EI
(BElectron Ionization), or ESI (Electron Spray Icnization)

method.

(Example 1) trans-6-{3-(Z-flucro-phenyl)-ureido]~
3,4~dihydro-1lE-isogquinoline-2-carboxylic acid 4-

methoxycarbonylmethyl-cyclcohexyl ester

F
H H
N\P/N
;
o o \ﬂ/
MG 0

(la) {1,4~dioxa-spiro[d4.5]daec-B8-ylidene)-acetic acid
methyl ester

Tc a DMFE (50 mL) solution of trimethyl

=1

phosphoncacetate (26 ml), sodium hydride (purity: 55% or
higher, 7.03 g) was added in small portions at 0°C. The
reaction mixture was warmed to room temperature and

stirred for 30 minutes. A DME (50 mL) solution of 1,4-



cyclohexanedione monoethylene ketal (25.2 g) was added
therete in small portions at rcom temperature. This
suspension was stirred for 18 hours and diluted with a
saturated aguecus soclution of ammonium chloride, followed
by two extractions with ethyl acetate. The organic laver
was washed with saturated brine, then dried over sodium
sulfate, and then concentrated. The residue was purified

by chromatography (hexane/ethyl acetate=5:1) to obtain

t

the title compound (29.7 g, 87%) as a colorless oil.
“H NMR {400 MHz, CDCls): & (ppm) = 5.75-5.65 (1H, m),
3.9% (4H, sy, 3.70 (3H, s), 3.01 {2H, t, T = 6.7 Hz),
2.39 (2H, t, J = 6.7 Hz), 1.81-1.75 (4H, m);.
MS (BI) m/z: 212 (M)
(1b) (1,4~dioxa-spiro[4.5]dec~8-yl)-acetic acid methyl
ester

An ethancol (50 mL) suspension of (1,4-dicxa~
spirol4.5]dec-8-ylidene)-acetic acid methyl ester (6.57
g} obtained in Example (la} and palladium carbon (10% by
welght) was hydrogen-reduced at room temperature for 24
hours. The reaction mixture was fililtered and
concentrated. The residue was purified by chromatography
{hexane/ethyl acetate=5:1) to obtain the title compound
(4.99 g, 75%) as a colorless cil.
‘H NMR (400 MHz, CDCls): 8 (ppm) = 3.94 (4H, s), 3.67 (3H,
s}y, 2.25 (2B, d, J = 7.0 Hz), 1.89-1.81 (1H, m), 1.74 (4H,

d, J = 9.8 Hz), 1.63-1.53 (2H, m), 1.36-1.25 (2H, m};



{1c) {4-oxo-cyclohexyl)-acetic aclid methyl ester

A 1 N agueous hydrochloric acid solution (50
mL) /acetone (200 ml} mixture of (1,4-dioxa-spiro[4.5]dec-
8~yl)~acetic acid methyl ester (4.99 ¢} obtained in
Example (1lb} was stirred at room temperature for 15 hours.
The organic sclvent was removed using an evaporator. The
remaining agueous solution was subjected to two
extractions with ethyl acetéte. The crganic layer was
washed with saturated brine, then dried over sodium
sulfate, and then concentrated to cbtain the title
compound (4.30 g, guantitative yield} as a colorless oil.
'H NMR (400 MHz, CDCls): 8 (ppm) = 3.71 (3H, s}, 2.41-
2.24 (7H, m), 2.12-2.05 {(2H, m), 1.54-1.43 ({2H, m);
MS (EI) m/z: 170 (M)".
(1d) trans-(4~hydroxy-cyclohexyl)-acetic acid methyl
ester and cis-4-(hydroxy-cyclohexyl)-acetic acid methyl
estey

To a methanol (50 ml) solution of (4-oxo-
cyclohexyl)—acetic acid methyl ester (4.18 ¢) obtained in
Example (lc), sodium borohydride (1.86 g) was added in
small portions at (0°C., The reaction mixture was stirred
for 1 hour and diluted with a 10% aqueous ammonium
chloride sclution (100 ml}. The organic solvent was
removed using an evaporator. The remaining aguecus
solution was subjected to two extractions with ethyl
acetate. The crganlc laver was washed with saturated

brine, then dried over scodium sulfate, and then



concentrated to obtain trans- (4-hydroxy-cyclohexyl)-acetic
acid methyl ester (2.56 g, 60%) as a colorless oll and cis-
4-hydroxy-cyclohexyl)-acetic acid methyl ester (0.517 g,
12%) as a colorless cil.
Trans Form; 'H NMR {400 MHz, CDCls): & (ppm) = 3.67 (3H, s},
3.67-3.60 (iH, m), 2.20 (24, &, J = 6.7 Hz), 2.00-1.94 (ZH,
m), 1.82=-1.67 (4H, m), 1.35-1.26 {2H, m), 1.10-1.0C (2H, m).
Cis Form; 'H NMR (400 MHz, CBCls): & {(ppm) = 4.04-3.96 (1H,
m), 3.68 (3H, s), 2.26 (24, 4, J = 7.0 Hz), 1.94-1.24 (10H,
m) .
(le) trans—-6-[3-{2-fluoro-phenyl}-ureido|-3,4-dihydro-1H-
iscquinoline-Z2-carboxylic acid 4-methoxycarbonylmethyl-
cyclcohexyl ester

To a dichloromethane (10 mL) soluticn of triphosgene
(569 mg), a dichloromethane (10 mL) solution of trans-{4-
nydroxy-cyclohexyl) —acetic acid methyl ester (8530 mq)
obtained in Example (l1d) and pyridine (0.3%2 mL) was
gradually added dropwise at 0°C. The reaction mixture was
warmed to room temperature, then stirred for 3.5 hours, and
then concentrated. The residue was vigorously stirred in
diisopropyl ether and filtered. The filtrate was
concentrated to obtain chloroformate as a colorless oil. A
dichloromethane solution (10 mL) cf this oil was added at
room temperature to a dichloromethane (10 mL) suspensicn of
1-(2-flucro-phenyl)-3-{1,2, 3, 4-tetrahydro-isoquinolin-6-

v1l)-urea hydrochloride (W020C6004200 Al)
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(1.03 g) and triethylamine (1.3 mL). After 1 hour, the
reaction mixture was concentrated and purified by column
chromatography {dichloromethane/ethyl acetate) to obtain
the title compound (1.55 g, guantitative yield) as & white
sclid.

'k NMR (400 MHz, DMSO-d6): d ({ppm} = 9.01 (lH, s}, B.52 (1lH,
4, J = 2.7 Hz), 8.15 (1H, ddad, J = 11.6, 11.6 and 4.2 Hz},
7.32 (1H, s}, 7.25 {1H, dd, J = 8.2 and 1.6 Hz}, 7.22 {2H,
dd, J = 8.0 and 1.4 Hz), 7.16-7.08 (IH, m), 7.04-6.%8 {(1H,
m), 4.51-4.44 (3H, m), 3.60-3.55 (2H, m), 3.59 (34, s},
2.76 (2H, t, J = 6.0 Hz), 2.22 {(2H, 4, J = 7.0 Hz)}, 1.95-
1.88 (2H, m), 1.79-1.62 (3H, m), 1.7%-1.62 (2H, m), 1.15-
1.05 (2H, m);

MS (ESI) m/z: 484 (M + H)'.

(Exanple 2) trans-6-[3=(2-fluoro-phenyl)-ureido]-3,4-
dihydro-1H-isoguinoline-2-carbexylic acid 4—-carboxymethyl-

cyclohexyl ester
H H
N

w.mo\(’@/ E/N

To a 1,4-dioxane (20 mL) mixture of trans—-6-[3-{2-
fiuorOthenyi)—ureido}~3,4—dihydro—1H—isoquinoline~2—
carbeoxylic acid d-methoxycarbonylmethyl-cyclohexyl ester

(1.48 g) obtained in Example 1, tetrabutylammonium



hydroxide (1.0 mol/L agueous solution, 4.0 mL) was added
at room temperature. The reaction mixture was stirred
for 22 hcurs and concentrated. The residue was acidified
with a 1N agueous hydrochloric acid solutien (30 mlL),
then diluted with ethyl acetate, and vigorously stirred
until complete dissolution. The separated organic layer
was washed with saturated brine, then dried ocver sodium
sulfate, and then concentrated. The residue was purified
by chromatography {dichloromethane/methanol). The
obtained solid was recrystallized (isopropyl alcohol) to
obtain the title compound (1.04 g, 72%) as a white solid.
*H NMR (400 MHz, DMSO-d6): & (ppm) = 12.1 (1H, s), 9.03
(1H, s), 8.55 (1H, s), 8.16 [1H, dd, J = 7.8 and 7.8 Hz),
7.32 (1H, sy, 7.26-7.20 (2H, m), 7.16-7.08 (2H, m), 7.04-

.97 (1H, m}, 4.52-4.42 {3H, m}, 3.57 {(2H, &, T = 5.9 Hz)

421

2.76 (2H, &, J = 5.9 Hz}, 2.12 {(2H, d, J = 7.1 Hz}, 1.97-

P

I

(@]
H

1.89 (24, m), 1.79-1.7%1 (24, m), 1.70-1.60 (1H, m),
1.29 (2H, m), 1.14-1.01 (2, m);

MS (ESI) m/z: 470 (M + H) .

(Example 3) cls-6-[3-(Z-fluoro-phenyl)-ureideol-3,4-
dihydro-1H-isoguincline-Z-carboxylic acid 4-

carboxymethyl-cycichexyl ester

jVecs;



Methyl ester (143 mg, guantitative yield) was
obtained in the same way as in Example (le) from cis~(4-
hydroxy-cyclohexyl)-acetic acid methyl ester (62 mg)
obtained in Example (1d) and 1-{Z-flucro-phenyl)-3-
(1,2,3,4-tetrahydro-iscoguinolin-6-yl)-urea hydrochloride
(WOZ006004200 Al) (83 mg). This methyvl ester was
hydrolyzed in the same way as in Example 2 to obtain ths
title compound (86 mg, 71%) as a white solid.

'H NMR (400 MHz, DMSO~d&): & {ppm) = 12.0 (1H, s), 9.01
(1H, =), 8.53 (1H, s}, 8.16 (1H, dd, J = 9.0 and 9.0 Hz),
7.35-6.595 (6H, m), 4.85-4.77 {(1H, m), 4.58-4.39 (2H, m),
3.66-3.53 (2H, m), 2.82-2.74 (Z2H, m), 2.17 (2H, 4, J =
7.0 Hzy, 2.20-2.08 (1H, m), 1.82-1.69% {(3H, m}, 1.59-1.47
(3H, m)}, 1.38-1.22 (2H, m);.

MS (ESI) m/z: 469 (M + H)".

{Example 4) [4-({6-[3-(Z2-flucro-phenyl)-ureidol-3,4-
dihydro-1lH~iscoguinoline-2-carbonyl}~amino) ~cyclohexyl ]~

acetic acid methyl ester

wﬁ@r*ﬁ

The title compound (84 mg, 54%) was obtained in the
same way as in Example (le) from {4-amino-cyclohexyl)-

acetic acid methyl ester (J. Med. Chem. 2000, 9, 1878)



(82 mg) and 1-(2-fluoro-phenyl)-3-(1,2,3,4-tetrahydro~
isogquinolin-6-yl)-urea hydrochloride (WO2006004200 AL)
(103 mg) .

'H NMR (400 MHz, DMSO-d6): 8 {ppm) = 8.99 (1H, s}, 8.16
(14, dd, J = 8.4 and 8.4 Hz), 7.33-7.18 (4H, m), 7.14 (1H,
dd, J = 7.8 and 7.8 Hz), 7.07-6.98 (3H, m), 6.25-6.15 (1H,
m), 4.42-4.4C (2H, m), 3.60-3.59 (3H, m), 3.55-3.50 (2H,
m)y, 2.76~2.70 (2H, m), 2.35-2.150 (2H, m), 2.00-1.95 (1H,
m), 1.80-1.66 (2H, m), 1.58-1.43 (4H, m), 1.24-1.16 (1H,
m), 1.06-0.58 {(iH, m);

M3 (ESI) m/z: 483 (M + H)

(Example 5) [4-{{6-[3-(2-fluoro~phenyl)-ureide}-3,4-
dihydro-iH~isoquincline-2-carbonyl}-amino} -cyclohexyl] ~

acetic acid

@p@w@

-{{6-[3-(2-Fluoro-phenyl)-ureido]-3,4-dihydro-1H-
isoquincline~2~carbonyl}-amino) ~cyclohexyl]-acetic acid
methyl ester (74 mg) cbtained in Example 4 was hydrolyzed
in the same way as in Exanple 2 to obtain the title
compound (20 mg, 28%) as a white solid.

"H NMR (400 MHz, DMSO-d6): & (ppm) = 12.0 (1H, s), 8.99

(1, s}, 8.52 (1H, s), 8.1l6 (1H, dd, J = 8.8 and 8.8 Hz),



7.35-6.97 (7H, m), 6.20-6.18 (1H, m), 4.46~4.39 (2H, m),
3.55-3.49 (2H, m), 2.77-2.71 {(2H, m), 2.10 (2H, d, J =
6.7 Hz), 1.97-1.88 (lH, m), 1.83~1.67 {2ZH, m), 1.63-1.43
(2H, m), 1.31-1.16 (2H, m), 1.07-0.93 (2H, m);

MS (ESI) m/z: 469 (M + H)".

(Example 6) cis-6-[3-{Z-flucro-phenyl)-ureido]-3,4-
dihydro-1H~isoguincline~2-carboxylic acid 3-

carboxymethyl-cyclopentyl ester

Methyl ester {469 mg, 20%) was obtained in the same
way as in Example (le) from cis-(3~hydrozxy-cyclopentyl)-
acetic acid methyl ester (Helvetica Chimica Acta 1992, 75,
1944) (221 mg) and 1-{Z-fluoro~phenyl)-3~(1,2,3,4-
tetrahydro-isoquinolin~6-yl) -urea hyvdrochloride
(WO2006004200 Al) (321 mg). This methyl ester was
hydrolyzed in the same way as in Example 2 to obtain the
title compound (455 mg, quantitative yield) as a vellow
solid.

"HONMR (400 MHz, DMSO-dé): & (ppm} = 12.1 (iH, brs), 9.04
(LH, s}, 8.55 (1H, 4, J = 2.3 Hz), 8.15 (1lH, dt, J = 11.6
and 4.2 Hz), 7.32 (1H, brs), 7.25 (1H, dd, J = 8.2 and

1.6 Hz), 7.22 (1H, dd, J§ = 8.2 and 1.2 Hz), 7.14 (1H, dd,



B

J = 8.6 and 8.6 Hz), 7.10 (1H, 4, J = 8.2 Hz), 7.03-5,98
(14, mj), 4.8% (i, t, J = 3.7 Hz), 4.47 (2H, brs), 3.57
(2d, t, 3 = 5.6 Hz}, 2.77 (2H, t, J = 5.9 Hz), 2.31 (24,
d, J = 7.1 Hz), 2.23-2.14 (Z2H, m), 1.84-1.77 (2H, m},
1.73~1.68 (1€, m), 1.37-1.29 (2H, m);

MS (ESI) m/z: 456 (M + H)T.

(Example 7) trans-6-[3-{(2-flucro-phenyl)-ureido]-
3,4~dihydro-1H-liscoguinoline~Z2~carboxylic acid 3-

carboxymethyl-cyclopentyl ester

Methyl ester (583 mg, 96%) was obtained in the same
way as in Example (le) from trans-(3-hydroxy-
cyclopentyl)—acetic acid methyl ester (Helvetica Chimica
Acta 1982, 75, 1944) (280 mg) and 1~ (2-fluocro-phenyl)-3-
(1,2,3,4-tetrahydro~isoquinolin~é~yl}-~urea hydrochloride
(WO2006004200 Al} (418 mg). This methyl ester was
hydrolyzed in the same way as in Example 2 to obtain the
title compound (357 mg, 63%) as an off-white solid.

'H NMR (400 MHz, DMS$SC-dé): & (ppm) = 12.1 (1H, brs), 5.10
(1H, =), 8.61 (1H, d, J = 1.1 Hz}, 8.15 (1H, dt, J = 11.5
and 4.1 Hz), 7.32 (1H, brs), 7.25 (1H, dd, J = 8.0 and

i.4 Hzy, 7.24-7.21 (1H, m), 7.16-7.10 (2H, m), 7.03-6.G8



(IH, m), 5.05-5.01 (1H, m), 4.46 (2H, brs}, 3.56 (24, t,
J = 5.7 Hz}, 2.7¢ (2H, &, J§ = 5.9 Hz), 2.39-2.33 (1H, m),
2.26-2.23 (2H, m), 2.04-1.%6 (1H, m), 1.%4-1.85 (2H, m),
l.e6-1.58 {(1H, m), 1.48~1.41 (1H, m), 1.23-1.14 (1B, m);

MS (EST) m/z: 456 (M + H)".

(Example 8) trans-6-[3-{Z2-fluoro-phenyl)-ureidc]-

£y

3,4-dihydro~1H~isoquinoline-2-carboxylic acid 4-carboxy-

Jeosane
\”Q' T

Methyl ester (76 mg, 16%) was obtained in the same

cyclohexyl ester

way as in Example (le) from trans-4-
carbomethoxycyclohexanol (J. Org. Chem. 1962, 27, 4141.)
(221 mg) and 1-(Z-fluorc-phenyl)~-3-(1,2,3,4-tetrahydro-
isoquinolin~-6~yl)-urea hydrochloride (WO2006004200 Al)
(321 mg). This methyl ester was hydrolyzed in the same
way as in Example Z to obtain the title compound (36 mg,
49%) as a pale vellow solid.

'H NMR (400 MHz, DMSO-dé}: & {(ppm) = 12.2 (1H, brs), 9.04
(14, s}, 8.55 (1H, d, J = 2.3 Hz), 8.15 (1H, dt, J = 11.7
and 4.1 Hz), 7.33 (1H, brs), 7.25 (1H, dd, J = 8.2 and
1.6 Hz), 7.22 (IH, dd, J = 8.3 and 1.5 Hz), 7.16-7.09 (2H,

mj, 7.03-6.98 (1", m), 4.55-4.50 (1K, m), 4.47 (2H, s),



3.57 (2H, t, J = 5.9 Hz), 2.77 (2H, t, J = 5.9 Hz), 2.26-

2.20 {(1H, m), 1.95-1.90 (4H, m), 1.46-1.37 {(4H, m);

-+

MS (EST) m/z: 456 (M + H)

(Example 9} cis-6-[3-(Z2-flucro-phenyl)-ureideo}~3,4-

dihydro-1lH-isoquinoline-Z-~carboxylic acid 4~carboxy-

HO pw@w@

Methyl ester (469 mg, guantitative yield) was

cyclohexyl ester

cptained in the same way as in Example (le) from cils-4-
carbomethoxveyclohexanol (J. Org. Chem. 1962, 27, 4141.)
(249 mg) and 1-(2~fluoro-phenyl)-3-(1,2,3,4-tetrahydro-
isoguinolin-6-yl)-urea hydrochloride (W02006004200 Al)
(321 mg). This methyl ester was hydrolyzed in the same
way as in Example Z to obtain the title compound (156 mg,
34%) as a light brown sclid.

"H NMR (400 MHz, DMSO-d6): & (ppm) = 12.1 (1H, brs), 9.02
(14, s), 8.53 (14, d, J = 2.7 Hz), 8.16 {(1H, dt, J = 11.5
and 4.1 Hz), 7.33 (1H, s), 7.26-7.21 (2H, m), 7.16-7.10
(2H, m}, 7.03-6.88 (1H, m}, 4.7% {(1H, brs), 4.49 (24,
brs)y, 3.80 {(2H, brs), 2.7Y (2B, brs}, 2.34 (lH, t, J =
6.5 Hz), 1.77-1.62 (8BH, m);

ST) m/z: 456 (M + H)".

]

MS



(Example 10) 6-[3-(Z-fluorc~pheanyl)-ureido]~3, 4~
dihydro~lH-isoquinoline-2-carboxylic acid 4-(2-carboxy-

ethyl)-cyclohexyl ester

WOW@@“@/“(B

Maethyl ester (429 mg, 66%) was cobtained in the sane
way as in Example {(le) from 3-(4-
hydrezycyclohexyl)propicnic acid methyl ester
{(Tetrahedron 1866, 22, 861.) (360 mg) and 1-(2-fluoro-
phenyl)-3-(1,2,3,4-tetrahydro-isoquinolin-6-yl)-urea
hydrochloride (WO2006004200 Al) (418 mg). This methyl
ester was hydrolyzed in the same way as in Example 2 to
obtain the title compound (65 mg, 16%) as a yellow solid.
'H NMR (400 MHz, DMSO-d6): & (ppm) = 12.0 (1H, brs), 9.02
(1H, s), 8.54 (1H, d, J = 2.3 Hz}, 8.16 (1H, dd, J = 8.2
and 8.2 Hz}), 7.33 (1H, s), 7.27-7.21 (2H, m), 7.16~7.09
(2H, m), 7.03-6.98 (1H, m), 4.83-4.47 (3H, m), 3.64-3.55
(3H, m), 2.78-2.75 (ZH, m), 2.23 (2H, dd, J = 16.3 and
8.8 Hz), 1.95-1.72 (33, m), 1.53-1.42 {(4H, m), 1.32-1.20
(3H, m);

M8 (ESIY m/z: 484 (M + H)7.
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(Example 11) 6-[3-(2-fluorc-phenyl)-ureido]-3,4-
dihydro-1H-isoquinoline-Z2-carboxylic acid 4-

carboxymethylene-cyclohexyl ester

(lia) (4-oxo-cyclohexylidene)-acetic acid methyl ester
(1,4-Dioxa-spirofd.b5]dec~8~ylidene)~acetic acid
methyl ester (594 mg) obtained in Example (la) was
deprotected in the same way as in Example (lc) to obtain
the title compcund (395 mg, 84%).
'H NMR (400 MHz, CDClz): & {(ppm) = 5.87 (1H, s), 3.73 (3H,
sy, 3.22 (2H, dt, J = 9.8 and 3.6 Hz), 2.67 {2H, t, J =
6.8 Hz), 2.50 {(4H, dt, J = 7.2 and 7.2 Hz).
(11b) (4-hydroxy-cyclohexylidene)-acetic acid methyl
ester
The title compound (335 mg, 84%) was obtained as a
colorless oil in the same way as 1n Example (1d} from (4-
oxo~cyclohexylidene)~acetic acid methyl ester (395 mg)
obtained in Example (lla).
"H NMR (400 MHz, CDCls): & (ppm) = 5.67 (1H, s), 3.97-
3.93 (1H, m), 3.32 (3H, s), 3.39-3.32 (1H, m), 2.55-2.48
(1H, m)}, 2.46-2.40 {14, m), 2.22-2.15 (iH, m), 2.01-1.93

(2H, m}, 1.65-1.54 (3H, m).



{1ic) 6-{3~(2-fluorc-phenyl)-ureido]-3, 4~dihydro-1H~
isoquinoline-2-carboxylic acid 4-carboxymethylene-
cyclohexyl ester

Methyl ester (258 mg, quantitative yield) was
obtained in the same way as in Example (le) from (4~
hydroxy-cyclohexylidene)-acetic acid methyl ester (1109
mg) obtained in Example (llb) and 1-(2-flucro-phenyl)-3-
t1,2,3,4-tetrahydro-isoquinolin-6-yl)-urea hydrochloride
(WO2006004200 A1y {16l mg). This methyl ester was
hydrolyzed in the same way as in Example 2 to obtain the
title compound (80 mg, 34%) as a white solid.
'H NMR (400 MHz, DMSO-d6): 8 {ppm} = 12.0 (iH, brs), 8.02
(14, =), 8.54 (1H, d, J = 2.0 Hz), 8.16 (1H, dt, T = 11.6
and 4.2 Hz), 7.33 (1H, brs), 7.25 (1H, dd, J = 8.2 and
1.2 Hz), 7.23 (i1H, dd, J = 6.3 and 2.0 Hz), 7.16-7.11 (24,
mjy, 7.03-6.98 (1H, m), 5.64 (1H, s}, 4.88-4.83 {(1H, m),
4.54-4.47 (2H, m}, 3.63-3.58 (ZH, m), 3.00-2.92 (1H, m),
2.83-2.79 (1IH, m), 2.78 (2H, t, J = 5.6 Hz), 2.42-2.33
(1H, m), 2.26~2.19 (1H, m), 1.%1-1.79 (2H, m), 1.74-1.60
(2H, m);

MS (ESI) m/z: 468 (M + H)".

(Example 12) 6-[3-(2-flucro-phenyl)-ureido]-3, 4~
dihydro-lH-isoguincline-2-carboxylic acid 4-

carpoxymethyl-cyclohex-3-enyl-ester
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(12a) (4-oxo-cyclohex-l-enyl)-acetic acid methyl ester
(1,4-Dicxa-spiro[4.5]dec-T-en-8-yl)-acetic acid
methyl ester (2.21 g) obtained as a by-product in Exanmple

{1a) was deprotected in the same way as in Example (1<}
to obtain the title compound (996 mg, 57%).
gy NMR (400 MHz, CDCliy): & {(ppm) = 5.64 (1H, s}, 3.71 (3H,
s), 3.12 (2H, s), 2.91-2.90 (2H, m), 2.55-2.51 (4H, m}.
(12b) (4-hydroxy-cyclohex-l-enyl)-acetlic acid methyl
ester

The title compound (677 mg, 67%) was obtained as a
colorless oil in the same way as in Example {1d) from (4-
oxo-cyclohex-l-enyl)~acetic acid methyl ester (996 mg)
obtained in Example (1Za).
gy NMR (400 MHz, CDCl3): & (ppm) = 5.47 (1H, s), 3.99-
3.95 (1H, m), 3.69 (3H, s), 2.99 (2H, s}, 2.40 (1H, d, J

18.4 Hz), 2.17-2.16 (2H, m), 2.09-2.03 (2H, m}, 2.09-

2.03 (1H, m), 2.09-2.03 (1H, m).
(12¢) 6-[3-{2-fluoro-phenyl)-ureide]-3,4-dihydre~1H-
isoguinoline-2-carboxylic acid 4-carboxymethyl-cyclohex-
3~enyl-ester

Methyl ester (256 mg, guantitative yield} was

obtained in the same way as in Example (le} from (4-
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hydroxy-cyclohex—1-enyl)~acetic acid methyl ester (119
mg) cobtained in Example (12b) and 1-{(2-flucro-phenyl)-3-
(1,2,3,4-tetrahydro~isoquincelin-6-yl)-urea hydrochloride
(WO200600420C Al) {161 mg}. This methyl ester was
hydrolyzed in the same way as in Example 2 to cbtain the
title compound {191 mg, 77%) as an off-white solid.

'H NMR (400 MHz, DMSO-d6): 8 {(ppm) = 12.2 (1H, brs), 9.04
(1H, sy, 8.55 {1H, 4, J = 1.9 Hz}, 8.15 {1H, dt, J = 11.5
and 4.1 Hz), 7.32 {(1H, brs), 7.25 (iH, dd, J = 8.0 and
1.4 Hz), 7.22 {(1H, dd, J = 8.2 and 1.6 Ez), 7.16-7.C¢%
(2H, m}, 7.03-6.9%8 (1H, m), 5.41 (iH, s}, 4.84-4.81 (1H,
m), 4.47 (2H, s), 3.57 (2H, t, J = 6.9 Hz), 2.%1 (2H, s},
2.76 (2H, t, J = 5.9 Hz), 2.50-2.45 (1H, m), 2.39-2.32
(1H, m), 2.14-2.04 (2H, m), 1.83-1.70 (2H, m};

MS (ESI) m/z: 468 (M + H)'.

(Example 13) trans-6-[3-(Z2-fluoro-phenyl)-ureido]}-
3,4-dihydro~1H~-isoguinoline-2-carboxylic acid 4-{carboxy~-

1-methyl-ethyl)-cyclohexryl ester

HO
H,C CH,

(13a} (1,4-dioxa-spiro{4.5ldec-8~-yl)-2-methyl-propionic

acld methyl ester



To a tetrahydrofuran (10 mL) sclution of {1,4-dioxa-~
spiro[4.5]dec-8-yl)-acetic acid methyl ester (1.40 q)
obtained in Example (1lb}, LDA (1.8 mcl/L
heptane/tetrahvdrofuran/ethylbenzene, 11 ml) was added at
C°C. After 30 minutes, iodomethane (4.1 ml) was added to
the reaction mixture. The formed suspension was warmed
Lo room temperature over 2 hours or longer, then stirred
for 18 hours, and diluted with water, followed by
extraction with ethyl acetate. The organic layer was
washed with a 10% agueous citric acid sclution and
saturated brine, then dried over sodium sulfate, and then
concentrated. The residue was purified by chromatography
(hexane/ethyl acetate=4:1). The obtained oil compound
was repeatedly subjected to these steps to obtain the
title compound (666 mg, 42%) as a light brown oil.

*H NMR (400 MHz, CDCls): & (ppm) = 3.94 (4H, s), 3.67 (3H,
g), 1.82-1.74 (2H, m), 1.69-1.47 (5H, m), 1.41-1.27 (2H,
m), 1.13 (6H, s);

MS (FAB) m/z: 243 (M + H)".

(13b) Z-methyl-2-{4-oxo-cyclohexyl)-propilonic acid methyl
ester

The title compound (544 mg, 100%) was obtained as a
colorless oil in the same way as in Example (lc) from
{l,4-dioxa-spiro[4.5]dec-8-yl)-2~methyl-propicnic acid

methyl ester (666 mg) obtained in Example (13a).
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*H NMR (400 MHz, CDCls): & (ppm) = 3.70 (3H, s}, 2.45-
2.30 (4H, m), 2.13-2.04 {(1H, m), 1.96-1.9C (2H, m), 1.35-
1.44 (2H, m), 1.18 (oH, s);
MS (ET) m/z: 198 (M)'.
(13¢c) 2-({4d-hydroxy=-cyclohexyl)~2-methyl-propionic acid
methyl ester

The title compound {398 mg, 73%) was obtained as a
colorless cil in the same way as in Example (1d) from 2-
methyl-2- (4-oxo-cyclohexyl}-propionic acid methyl ester
obtained in Example (13b).
'H NMR (400 MHz, CDClz): & (ppm) = 3.69 (3H, brs), 3.67
(14, s), 3.60-3.48 (1H, m}, 2.14-1.97 (2H, m), 1.73-1.53
(3H, m), 1.35-1.14 (4H, m), 1.11 (6H, s).
(13d) trans~6-[3-(2-fluoro-phenyl)-ureideo] -3, 4-dihydro-
1H~isoquinoline-2-carboxylic acid 4-(carboxy-l-methyl-
ethyl)~cyclohexyl ester

Methyl ester (123 mg, 96%) was obtained in the same
way as in Example (le) from 2-(4-hydroxy-cyclohexyl)-2-
methyl-propionic acid methyl ester (74 mg) obtained in
Example (13c) and 1-(2-fluoro-phenyl)-3-(1,2,3,4~-
tetrahydro-isoguinolin-6-yl)-urea hydrochloride
(WO2006004200 ALl) (80 mg). This methyl ester was
hydrolyzed in the same way as in Example 2 to obtain the
title compound (29 mg, 24%) as a white solid.
'H NMR (400 MHz, DMSO-d6): 8 (ppm) = 12.1 {(1H, brs), 9.08
(1H, s), B8.60 (1H, s), 8.15 (1H, dd, J = 8.2 and 8.2 Hz},
7.33 (1H, s), 7.26-7.21 (2H, m), 7.16-7.09% (2H, m), 7.03-
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.98 (1H, m), 4.50-4.41 (34, m), 3.57 (24, t, J = 5.9 Hz),
2.76 (2H, €, J = 5.1 Hz), 2.03-1.95 (2H, m), 1.66-1.50
(3H, m), 1.38-1.24 (2H, m}, 1.19-1.05 (2H, m), 1.02 (6H,
s);

MS (ESI) m/z: 498 (M + H)T.

(Ezample 14} o-[3-(Z-flucro-phenyl)-ureido]-3, 4~
dihydro-1lH-iscquinoline-2-carboxylic acid c-4-

carboxymethyl-c-2-methyl-r-l-cyclohexyl ester

kowcng@

{l4a) cis-7T-methyl-1l,4-dioxa-spirci{4.5]-decan-8-01

sllO

To a tetrahydrofuran (100 mL) solution of 7-methyl-
1,4-dioxa~spiro{4.5]~decan-8-one (Tetrahedron Asymmetry
2001, 12, 1683) (2.50 g}, K-Selectride (1.0 mol/L
tetrahydrofuran sclution, 65 ml) was gradually added at -
78°C. After 1 hour, the reaction mixture was warmed to
0°C, and a2 1 N agueous scdium hydroxide solution (120 nl)
and 30% agueous hydrogen peroxide (100 mL) were gradually
added thereto. The purified aguecus mixture was stirred
overnight, followed by two extractions with
dichloromethane. The organic layer was washed with
saturated brine, then dried over sodium sulfate, and then

concentrated. The residue was purified by chromatography
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(hexane/ethyl acetate=4:1-32:1-1:1) to obtain the title
compound (8.18 g, 85%) as a colorless oil.
"H NMR (400 MHz, CDCl3): & (ppm) = 4.02-3.91 (4H, m),
4.02-3.91 (1H, m), 1.81-1.23 (8H, m), 0.9% (3H, d, J =
7.0 Hz) .
(14b) cis-4-hydroxy-3-methyl-cyclohexanone

A 1 N hydrochloric acid (230 ml)/acetone (250 mi)
mixed soclution of cis-7-methyl-1l,4-dioxa~spiro{4.5]-
decan-8-o0l (19.9 g} obtained in Example (14a) was stirred
at room temperature for 16 hours. The organic sclvent
was removed under reduced pressure. The remaining
aqueous mixture was subjected to 6 extractions with ethyl
acetate. The organic layer was washed with saturated
prine, then dried over scdium sulfate, and then
concentrated. The residue was drisd under reduced
pressure to obtain the title compound {(14.4 g, 97%) as a
colorless oil.
'H NMR (400 MHz, CDCls): & (ppm) = 4.05-3.99 (1H, m),
2.71-2.61 (1H, m), 2.47 (1H, dd, J = 13.3 and 13.3 Hz),
2.28-2.01 (5H, m), 1.94~1.81 (1H, m), 1.07 (3H, 4, J =
.7 Hz).
(14c) cis—-4-{tert-butyl-dimethyl-silanyloxy)-3-methyl-
cyclohexanons

To a dimethylformamide (100 mb) solution of cis-4-
hydroxy-3-methyl-cyclohexanone (14.4 g) obtained in
Example (14b) and imidazole (15.3 g}, tert=-

butyldimethylsilyl chloride {25.3 g) was added at room
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temperature. The reaction mixture was stirred for 27
hours, diluted with ethyl acetate, washed with water
(twice) and saturated brine, then dried over sodium
sulfate, and then concentrated. The residue was purified
by.chromatography (hexane/ethyl
acetate=1:0-»40:1—20:1-10:1) to obtain the title
compound (21.6 g, 80%) as a colorless oil.
'H NMR (400 MHz, CDCls): & (ppm) = 3.83-3.79 (1H, m),
2.61-2.49 (1H, m), 2.37 (14, dd, J = 13.3 and 13.3 Hz),
2.11-1.82 (4H, m), 1.73-1.66 (1H, m), 0.89 (3H, d, J =
6.7 Hz), 0.83 (94, s), 0.00 (6H, s).
(14d) cis-{4-(tert-butyl-dimethyl-silanyloxy)-3-methyl-
cyclohex-ylidene}-acetic acid methyl ester

The title compound (23.0 g, 87%) was obtained as a
colorless oil in the same way as in Example (la) from
cis—4- (tert-butyl-dimethyl-silanyloxy)~3-methyl-
cyclohexanone (21.6 g) obtained in Example (14c¢).
'HE NMR (400 MHz, CDCl3): & (ppm) = 5.62 (1H, d, J = 8.2
Hz), 3.86-3.81 (1H, m), 3.68 (3H, s}, 3.45-3.31 (1H, mj,
2.57-2.22 (2H, m), 2.08-1.81 (2H, m), 1.74-1.64 (1lH, m},
1.62-1.48 (1H, m), 0.95-0.90 (12H, m), 0.08-0.05 (6H, m);
MS (FAB) m/z: 321 (M + Na)', m/z: 299 (M + H)'.
(14e) cis-{4~(tert-butyl-dimethyl-silanyloxy)-3-methyl-
cyclohexyl}-l-acetic acid methyl ester
(cis relative configuration at C3 wvs. C4 and mixture of

cis/trans relative configuraticn at C1 vs. C3 or Cl vs.

C4dy.
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The title compound (21.4 g, 92%) was obtained as an
0ll (diasterecomeric mixture) in the same way as in
Example {1lb) from cis-{4-({tert-butyl-dimethyl-
silanyloxy)-3-methyl-cyclohex~ylidenel-acetic acid methyl
ester (23.0 g) obtained in Example (14d).
'H NMR (400 MHz, CDCls): & (ppm) = 3.76-3.71 (1H, m),
3.67 (3H, s), 2.20 (2H, d, J = 7.4 Bz, 1.85-1.70 (ZH, m},
1.54-1.11 {(6H, m), 1.54-1.11 (9H, m), 0.85 (3H, d, J =
7.0 Bzy, 0.04-0.00 (cH, m);
MS (FABY m/z: 323 (M + Na)', m/z: 301 (M + H)}".
(14f) (c-4-hydroxy-c-~3-methyl-cyclohexyl)-r-l-acetic acid
methyl ester

To a tetrahydrofuran (100 mL) solution of cis-{4-
(tert-butyl-dimethyl-silanyloxy)~3-methyl-cyclchexyl}~1i-
acetic acid methyl ester (21.4 g) obtained in Example
(l4e), a hydrogen fluoride/pyridine complex (20 mL) was
added at room temperature. The reaction mixture was
stirred for 19 hours and diluted with water, followed by
two extractions with ethyl acetate. The organic laver
was washed twice with saturated brine, then dried over
sodium sulfate, and then concentrated. The residue was
purified by chromatography (hexane/ethyl
acetate=2:1-1:1) to obtain the title compound (8.37 g,
65%) as a colorless oil.
'H NMR (400 MHz, CDCls): & (ppm) = 3.83-3.78 (1H, m),
3.68 {(3H, =), 2.22 (2H, dd, J = 7.0 and 2.4 Hz), 1.90-
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1.79 (2H, m), 1.65-1.25 {(6H, m), 1.10 (1H, dd, J = 25.0
and 12.5 Hz), 0.%9% (3H, d, J = 7.0 Hz).
{14g) {(t-4-hydroxy-t-3-methyl-cyclohexyl}-r-l-acetic acid
methyl ester

The title compound was obtained as a colorless oil
as a by-product (1.24 g, 9%) in the synthesis of Example
(14f).
‘H NMR (400 MHz, CDCls): & (ppm) = 3.76-3.70 (1H, m),
3.67 (3H, s}, 2.26-2.17 (24, m), 2.10~-2.00 {1H, m), 1.85=
1.74 (3H, m), 1.70-1.50 (2H, m), 1.33-1.20 (2H, m), 1.12-
1.02 {(iH, m), 0.98 (3H, d, J = 7.0 Hz).
(14h)} 6-[3-(2-fluoro-phenyl)~ureido]-3,4-dihydro~1H=
isoquinoline-2-carboxylic acid c¢-4-carboxymethyl-c-2-
methyl~r-1l-cyclchexyl ester

Methyl ester {120 mg, 86%) was obtained in the same
way as in Example (le) from (c-4-hydroxy-c-3-methyl-
cyclohexyl)-r-l-acetic acid methyl ester (73 mg) obtained
in Example (14f) and i~ (2~fluoro-phenyl)-3-(1,2,3,4-
tetrahydro-isoquinolin-6-yl)-urea hydrochloride
(WO2006004200 A1) (90 mg). This methyl ester was
hydrolyzed in the same way as in Example 2 to cbtain the
title compound (53 mg, 53%) as a white solid.
‘H NMR (400 MHz, DMSO-dé): & (ppm) = 12.0 (1H, brs), 9.12
(1H, s), 8.63 (14, s), 8.20~8.07 {(1H, m), 7.37~6.92 [(6H,
m), 4.78-4.71 (1H, m), 4.57-4.42 {(2H, m), 3.65-3.53 (ZH,

m), 2.82-2.73 (2H, m), 2.14 (2H, d, J = 6.7 Hz), 1.87-



l.eG (3H, m), 1.54-1.42 (3H, m), 1.19-0.%9¢ {2H, m), 0.86~
0.78 (3H, m);

MS (ESI) m/z: 484 (M + H)".

(Example 15) 6-[{3-(Z2-fluocro-phenyl)-ureido] -3, 4-
dihydro-lH-isoquinoline-2-carboxylic acid t-4-

carboxymethyl~c-2-methvl-r-1l-cyclohexyl ester

H
N

H
N
Ha T
: L0 N e
)CL/O“ Y
O
HO

Methyl ester (1.49 g, 80%) was obtained in the same

@]

way as in Example (le) from (t-4-hydroxy-t-3-methyl-
cyciohexyl)-r-l~acetic acid methyl ester (841 mg)
optained in Example (14g) and 1-(2-fluoro-phenyl)-3-
{1,2,3,4-tetrahydro~isogquinolin-6-yl)~urea hydrochloride
(WO2006004200 AL) (1.21 g). This methyl ester was
hydrolyzed in the same way as in Example 2 fo obtain the
title compound {780 mg, 54%} as a white sclid.

"H NMR (400 MHz, DMSO-d6): & (ppm) = 12.1 (1H, s), 9.02
(14, s), 8.54 (1H, s), 8.18-8.14 (1H, m), 7.32 (1lH, s},
7.27-7.21 (2H, m), 7.16-7.10 (2H, m), 7.03-6.98 (1H, m),
4.69-4.64 (1H, m), 4.54-4.43 (2H, m), 3.64-3.54 (2H, m),

2.83-2.73 (24, m), 2.20-1.93 {4H, m), 1.76-1.53 (3H, m),

[

.35-1 .24 (1H, m}, 1.16-1.086 (1Hr ITL), 0.%2 (BHr dr J =

7.1 Hzj}, 0.93-C.88 (1H, m};
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MS (ESI) m/z: 484 (M + H)'.

(Example 106) 6-[3-(2-flucro-phenyl)-ureidol-3,4-
dihydre-1lH~isoguinoline~2-carboxylic acid t-4-

carboxymethyl-t-Z-methyl-r-l-cyclchexyl ester

H H
N N
CHS Y
J\/@ \\O N O
o “ \r(
0O
HO

{16a) (t-4-hydroxy-c-3-methyl-cyclohexyl)-r-l-acetic acid
methyl ester

To a dichlcromethane (100 mL)} solution of {c-4-
hydroxy-c-3-methyl-cyclohexyl)~r~l-acetic acid methyl
ester (8.57 g) obtained in Example (14f), Dess-Martin
reagent (23.4 g) was added at room temperature. The
reaction mixture was stirred for 20 hours, then diluted
with & saturated aqueous solution of sodium bicarbonate,
and then filtered. The filtrate was subjected to
extraction with dichloromethane. The organic layer was
washed ftwice with a saturated aqueous solution of sodium
bicarbonate, then dried over sodium sulfate, and then
concentrated. The residue was dried under reduced
pressure to obtain ketone (7.55 g). This ketone (7.55 g)
was reduced in the same way as in Example {(1ld) to obtain

the title compound {(3.10 g, 36%) as a colorless oil.
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‘H NMR (400 MHz, CDCls): & (ppm) = 3.68 (3H, s}, 3.lé-
3.09 (1H, m), 2.20 (2H, d, J = 7.1 Hz), 2.00-1.%4 (1lH, m),
1.90-1.70 {3H, m), 1.52 (1H, brs), 1.44-1.25 (2H, m),
1.11-1.04 (1H, my, 1.01 (3H, d, J = 6.2 Hz), 0.7% (1H, dt,
J = 12.4 and 12.5 Hz}.
{16b) 6-[3~(2-fluoro-phenyl)-ureide]-3,4-dihydro-1H-
isoquinoline~2-carboxylic acid t-4-carboxymethyl-t-2-
methyl-r-i-cyclohexyl ester

Methyl ester (1.95 g) was obtained in the same way
as in Example (le) from {t-4-hydroxy-c-3-methyl-
cyclohexyl)-r-l-acetic acid methyl ester (8472 mg)
obtained in Example (16a) and 1-(2-fluoro-phenyl)-3-
{(1,2,3,4-tetrahydro-isoquinolin-6-yl) -urea hydrochloride
(WO2006004200 ALl) (1.22 ¢g). This methyl ester was
hydrolyzed in the same way as in Example 2 to obtain the
title compound (1.33 g, 73%, two steps) as a white solid.
H NMR (400 MHz, DMSCO-dé}: & (ppm) = 12.1 (l1H, s), 9.0z
(1H, s), 8.54 (1H, s), 8.16 (1H, dd, J = 8.2 and 8.2 Hz),
7.33 (1H, s), 7.27-7.22 (2H, m), 7.16-7.10 (2H, m), 7.03-
6.98 (1H, m), 4.54-4.43 (2H, m), 4.22-4.16 {(1H, m), 3.64-
3,55 (24, m), 2.77 (24, t, J = 5.9 Hz), 2.11 (2H, 4, J =
6.7 Hz), 1.96~1.%0 (1H, m), 1.77-1.68 (3H, m), 1.66-1.5%
(14, m), 1.35-1.24 (1H, m), 1.11-0.99 (1H, m), 0.90-0.80
{4H, m);

+

MS {(ESI) m/z: 484 (M + H) .



(Example 17) [4-(2-{6-{32-(2-fluoro-phenyl)-ureidoj-
3,4~dihydro-1H-isoquinelin-Z-yl}-2-ocxoethyl) -cyclchexyl]~

acetic acid
E"_'
= H
N\[_rN
SR
Y
0
HO

A dimethylformamide (5 mL) solution of (4-
methoxycarbonylmethyl-cyclohexyl) —acetic acid
(US2001/9912 Al) (378 mag), 1-(2-fluoro-phenyl)-3-
(1,2,3,4-tetrahydro-isoquinolin~6-yl)-urea hydrochloride
(WO2006004200 Al) (82 mg), T3P (1.3 ml), and
triethylamine (0.62 mbL) was stirred for 24 hours. The
reaction mixture was diluted with ethyl acetate, washed
with a saturated aguecus scluticon of sodium bicarbonate
and saturated brine, then dried over sodium sulfate, and
then concentrated. The residue was purified by
chromatography {(dichloromethane/ethyl acetate) to obtain
maethyl ester (533 mg, 74%}). This methyl ester was
hydrolyzed in the same way as in Example 2 to cbtain the
title compound {456 mg, 88%) as a white solid.

'H NMR (400 MHz, DMSO-dé): 8 (ppm) = 12.0 (1H, brs},

9.04-%.04 (1H, m}, 8.56 (1H, s}, 8.17-8.13 {(1lH, m), 7.35~
7.31 (1H, my, 7.26-7.19 (2H, m), 7.16-7.09 {(Z2H, m), 7.03-
6.98 (1H, m), 4.59-4.54 (2H, m), 3.66 (2H, t, JT = 5.5 Hzj,

2.81 (1H, £, J = 5.1 Hz}, 2.72-2.71 (1H, m), 2.28-2.26



(3H, m), 2.08-2.06 (1H, m), 1.97-1.83 (2H, m), 1.73-1.53
(34, m), 1.50~1.29 (2H, m), 0.97-0.94 (3H, m);

MS {EST) m/z: 468 (M + H)".

(Example 18) trans~6-[3-(Z2-fluorc-phenyl)-ureido]-

3,4~dihydro-1H-isoquincline-2-carboxylic acid 4-

carbamoylmethyl-cyclohexyl ester
F
H H
N\W/N
O Y
1L
HN S
A DMF {15 mi) solution of trans-&é-[3-({2-fFluoro-
phenyl) -ureido] -3, 4-dihydro-iH-1soquinoline-2-carboxylic
acid 4-carboxymethyl-cyclohexyl ester (527 mg) obtained
in Example 2, HCBt (166 mg), EDCI (236 mg), and ammonia
water (0.5 mlL) was stirred at room temperature for 2 days.
The reaction mixture was diluted with ethyl acetate,
washed with a saturated aqueous solution of sodium
bicarbonate and saturated brine, then dried, and
concentrated. The residue was purified by chromatography
(NE sgilica gel, dichloromethane/methanol=30:1-5:1} to

obtain a solid. This solid was recrystallized

[l

(isopropanol) to cobtain the title compound {89 mg, 17%)
as a white solid.
'H NMR (400 MHz, DMSC-d6): & (ppm) = 9.03 (1H, s), 8.55

(1H, 4, J = 2.7 Hz), 8.15 (1IH, dt, J = 11.7 and 4.2 Hz),



7.32 (1H, brs), 7.26-7.21 (3H, m), 7.16-7.10 {(2H, m),
7.03-6.88 (182, m), 6.73 (1H, brs), 4.52-4.47 (3H, m),
3.57 (2H, t, J = 5.9 Hz), 2.76 (2H, t, J = 5.9 Hz), 1.54
(24, d, J = 7.1 Hz), 1.92-1.91 (2H, m), 1.73 (2H, d, J =
13.3 Hz), 1.68~1.62 (1H, m), 1.38-1.28 (2H, m), 1.08-0.98
(2H, m};
MS (ESI) m/z: 469 (M + H) .

(Example 19) trans-6-{3-(Z-fluoro-phenyl)-ureido]-
3,4-dihydro~1lH~isoguinoline-2-carboxylic acid 4~[ {1~

carboxy-l-methyl-l-ethylcarbamoyl) -methyl]l-cyclohexyl

F
Hood
N\”/N
0 r\@j 0O
H,C CH, © Y
HO% )J\ \“l O
N »
H
O

Methyl ester (58 mg, 18%) was obtained in the same

egtear

way as in Example 18 from trans-o-[3-{2-fluoro-phenyl)-
ureidol~3, 4~dihydro-1H-isoquinoline~2-carbexylic acid 4-
carboxymethyl-cyclohexyl ester (246 mg) cobtained in
Example 2 and 2-amino-Z-methyl-propionic acid methyl
ester hydrochleoride (89 mg). This methyl ester was
hydrolyzed in the same way as in Example 2 to cbtain the
title compound (18 mg, 32%) as a white solid.

'HONMR (400 MHz, DMSO-d6): & (ppm) = 12.2 (1H, brs), 9.11

(1H, s), 8.63 {(1H, d, 0 = 2.7 Hz}, 8.24 {(1H, dt, J = 11.7



and 4.2 Hz), 8.07 (1H, s), 7.41 (iH, d, J = 1.9 Hz),
7.35~7.30 (2H, m), 7.25-7.18 (2H, m), 7.12-7.08 (1H, m),
4.59-4.53 (3H, m), 2.66 (2H, t, J = 5.7 Hz), 2.85 (2H, t,
J = 5.9 Hz), 2.053-1.99 (4H, m), 1.85~1.80 (24, m), 1.77-
1.70 (2H, m), 1.46-1.35 (2H, m), 1.40 (6H, =), 1.17-1.07
(2H, m);

M5 (ESI) m/z: 555 (M + H)".

(Example 20) trans-6-[3-{3-~ethoxy-phenyl)-ureido]-

3,4-dihydro-1H-isogquineline-Z-carboxylic acid 4-

carboxymethyl-cyclohexyl ester

A O
LT
O
HO

{142 mg,

NN
SO0
N o

CH,

Methyl ester 89%) was obtained in the sane

way as in Example (le) from Crans-{4-hydroxy-cyclohexyl)-

acetic acid methyl ester (8l mg) obtained in Example (1d)

and 1=~ {3~ethoxy-phenyl}-3-{(1,2,3,4~tetrahydro-
isoquinolin-6-yl)~urea hydrochloride (WO2Z006004200 Al)
{102 mg). This methyl ester was hydrolyzed in the same

way as in Example 2 fTo obtain the title compound {81 mg,

59%) as a white solid.

'H NMR (400 MHz, DMSO-dé): & (ppm) = 12.1 (1H, brs), 8.78
(1H, s}, 8.73 (1H, s), 7.35-7.31 (1H, m), 7.24-7.07 (4H,
m), 6.92-6.89 (1H, m), 6.56-6.52 (1H, m), 4.53~4.43 (3H,



m), 3.%% (2H, g, J = 7.1 Hz), 3.57 (2H, ©, J = 5.9 Hz),
2.75 (2H, t, J = 5.9 Hz), 2.11 (24, d, J = 7.0 Hz), 1.88-
1.88 (24, m), 1.79-1.52 (4H, m), 1.38~1.27 (1H, m), 1.32
(3H, ©, J = 7.1 Hz), 1.12-1.02 (2H, m);

MS (ESI) m/z: 496 (M + H)".

(Example 21) trans-€-[3-(Z-methoxy-phenyl)-ureido]~
3,4~dihydro-1H~1isoguinoline~2~carboxylic acid 4-

carboxymethyl-cyclohexyl ester

ot
N K
WO N = o}
1T
O
HO

Methyl ester (193 mg, 93%) was obtained in the same
way as 1in Example (le) from trans-{(4-hydroxy-cyclohexyl)-
acetic acid methyl ester (101 mg) obtained in Example
{1d) and 1l-{Z-methoxy-phenyl)-3-{1,2,3,4-tetrahydro-
isoguinoiin-6-yl)-urea hydrochloride (W02006004200 AL}
(140 mg). This methyl ester was hydrolyzed in the same
way as in Example 2 to obtain the title compound (91 mg,
49%) as a white solid.

HONMR (400 MHz, DMSO-d6&): & (ppm) = 12.0 (1H, s), 9.25
(1#, =), 8.20 (1H, s), 8.13 (1H, s), 7.33 (1H, s), 7.23-
7.24 (1H, m), 7.12-6.85 (4H, m), 4.54-4.40 (3H, m), 3.88

(3H, s}, 3.61-3.53 (2H, m}, 2.80-2.72 (2H, m), 2.12 (2H,



d, J = 7.1 Hz), 1.%8-1.87 (2H, m), 1.81-1.60 (3H, m),
1.40~1.27 {(2H, m), 1.14-1.00 (2H, m);.

+

MS (ESI) m/z: 482 (M + H)

(Example 22) trans-6-[3-(5-flucro-2-methoxy-phenyl)-
ureideoj-3,4-dihydro-lH~isoguinoline~2~carbeoxylic acid 4-

carboxymethyl-cycliohexyl ester

H H
N N

ooy
J\/O o F
HG

(22a) 6-[3-(5~fluoro-2-methoxy-phenyl)~ureido]-3,4-
dihydro-lH~isoquinoline~Z2~carboxylic acid tert-butyl
ester

A tetrahydrofuran (20 mlL) solution of 5-fluocro-2-
methoxybenzeic acid {(1.00 g), DPPA (1.25 mL), and
triethylamine (1.6 mi) was heated to reflux for 1 hour.
A tetrahydrofuran (10 mL} solution of 6-amino~2N-Roc-—
1,2,3,4-tetrahydroisoguinocline (1.00 g} was added to the
reaction soluticon. The reaction mixture was further
heated to reflux for 5.5 hours, then cooled to room
temperature, and then concentrated. The residue was
purified by chromatography (dichloromethane/ethyl
acetate=20:1-»4:1) to obtain the title compound (1.51 g,

50%) as a white solid.
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'"H NMR (400 MHz, DMS0-d6): & (ppm) = 9.33 (1H, s), 8.38
(14, s}, 8.05-7.97 (1H, m), 7.38-7.28 (1H, m), 7.24-7.16
(1H, m), 7.10-7.05 (1H, m), 7.02-6.97 (1H, m), 6.77~6.69
{1H, m), 4.4%1 (2K, s}, 3.84 (3H, s), 3.51 (2H, &, J = 6.1
Hz), 2.73 (2H, t, J = 7.0 Hz), 1.41 (9H, s);
MS (FAB) m/z: 416 (M + H)".
(22b) 1-{5-fluoro-Z-methoxy-phenyl)-3-{(1,2,2,4~
tetrahydro~-isoguinolin-6-yl) -urea hydrochloride

A suspension of 6-[3-(5-fluoro-2Z~methoxy-phenyl) -
ureidol-3,4-dihydro-1lH-iscgquinoline-2-carboxylic acid
tert-butyl ester {(1.20 g) obtained in Example {(22z) and 4
N hydrochloric acid (1,4-dioxane solution, 10 mL) was
stirred at room ftempsrature fox 15 hours and diluted with
diiscopropyl ether. The precipitate was collected by
filtration and dried to obtain the title compound {1.20 g,
94%) as a light beige solid.
MS (ESI) m/z: 316 (M + H)".
(22c) trans-6-[3-{5-fluoro-2-methoxy-phenyl)-ureido] -3, 4-
dihydre-1H~isoguinoline-2-carboxylic acid 4-
carboxymethyl-cyclohexyl ester

Methyl sster (134 mg, 91%) was cbtained in the same
way as in Example (le) from trans-— (4d-hydroxy-cyclohexyl) -
acetic acid methyl ester (74 mg} obtained in Example (1d)
and 1-(5-fluoro-Z-methoxy~phenyl)-3-(1,2,3,4-tetrahydro-
isogquinolin-6-yl)-urea hydrochloride (101 mg) cbtained in

Example (22b). This methyl ester (129 mg) was hydrolyzed
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in the same way as in Example 2 to obtain the title
coempound (61 mg, 53%) as an off-white solid.

'H NMR (400 MHz, DMSO-d6): & (ppm) = 12.0 (1H, brs), 9.35
(1H, s), 8.40 (1H, s), 8.02 (1H, dd, J = 11.4 and 3.1 Hz),
7.33 (1H, s), 7.23-7.18 (1H, m}, 7.13-7.08 {(1H, m), 7.01
(1B, dd, J = 9.0 and 5.5 Hz), 6.75 (1H, ddd, J = 8.6, 8.6
and 3.2 Hz), 4.53-4.43 (3H, m), 3.87 (3H, s), 3.57 (24, t,

= 5.9 Hz), 2.76 (2H, £, J = 5.6 Hz), 2.12 (2H, d, J =

<

7.1 Hzy, 1.97-1.88 {(ZH, m), 1.80-1.71 (2H, m}, 1.71-1.60
(1H, mj, 1.40-1.30 (2H, m), 1.12-1.02 (ZH, m);

MS (ESI) m/z: 500 (M + H)'.

(Example 23) trans-6~[3-{(2-methoxy-5-methyl-phenyl)-
ureido]-3,4-dihydro-1H-isoquinoline-2-carboxylic acid 4-

carboxymethyl-cyclohexyl ester

o
HoH
N\T(/N
0 . \U/
0 CH,

Methyl ester (103 mg, 81%) was obtained in the same

HO

way as in Example (le} from trans-(4-hydroxy-cyclohexyl)-
acetic acid methyl ester (65 mg} obtained in Example (1d)
and 1-(2-methoxy-5-methyl-phenyl)-3~(1,2,3,4-tetrahydro-
lsoquinelin-6-yl) -urea hydrochloride (WC2006004200 A1)

(B8 mg). This methyl ester (22 mg) was hydreolyzed in the
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same way as in Example 2 to obtain the title compound {38
mg, 43%) as an off-white solid.

“H NMR (400 MHz, DMSO-d6}: & (ppm) = 12.1 (1H, brs), 9.24
(1, s), 8.14 (1H, s}, 7.99 (iH, s), 7.35 (1H, s), 7.23~
7.15 (1H, m), 7.12-7.05 (1H, m), ©.8% (1iH, d, J = 8.3 Hz},
6.74 (1H, d, J = ©.0 Hz), 4.52-4.41 (3H, m), 3.83 (3H, s},
3.57 (2H, &, J = 5.6 Hz), 2.75 (ZH, t, J = 5.5 Hz), 2.22
{3H, s}, 2.12.{2H, d, J = 6.7 Hz), 1.98-1.88 (2H, m),
1.81-1.60 (3E, m), 1.42-1.28 (2H, m), 1.14-1.00 (2H, m);

MS (ESI) m/z: 496 (M + H)™.

(Example 24) trans-6-{3-(2-methoxy-pyridin-3-yl)-
ureido] -3, 4-dihydro-1H-isoquinoline-2-carboxylic acid 4-

carboxymethyl-cyclohexyl ester
H H
N

NOSEAY
ST

(24a) 6-{4-nitre-phenoxycarbonylamine) -3, 4~-dihydro-1H-
isoguincline-2-carboxylic acid tert-butyl ester

To a dichloromethane (10 mL) solution of 4-
nitrophenyl chleoroformate (812 mg), a dichloromethane (10
mlL} solution of 6—amino—2S—Boch,2,3,4—
tetrahydroisoguinoline (1.00 g) and pyridine (0.33 mL)
was gradually added at 0°C. The reaction mixture was

stirred at 0°C for 1 hour and at room temperature for 2
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hours and then concentrated. The residue was vigerously
stirred in a mixed solution of diisopropyl ether and
water (diisopropyl ether/water). The precipitate was
cellectaed by filtration and dried under reduced pressure
to obtain the title compound (1.46 g, 88%) as a yellow
sclid.
"H NMR (400 MHz, CDCls): & (ppm) = 8.40-8.24 (3H, m),
7.50-6.99 (4H, m), 5.33 (1H, brs), 4.67-4.4% (2H, m),
4.67-4.49 (2H, m), 2.97-2.79 {(ZH, m), 1.50 (G8H, s}.
(24b) 6~[2-{(2~methoxy-pyridin-3-yl}-ureideo]-3, 4-dihydro-
l1HE-isoquinoline-Z-carboxylic acid tert-butyl ester

A mixture of 6-{4-nitro-phenoxycarbonylamino)~3,4-
dihydro-lH-isoguinoline-2-carboxylic acid tert-butyl
ester (1.46 g) obtained in Example (24a), 3-amino-2-
methoxypyridine (441 mg), and acetonitrile (20 ml) was
heated fto reflux for 5 hours and concentrated. The
residue was diluted with ethyl acetate, then washed with
a saturated agueous solution of sodium bicarbonate
{twice) and brine, and then concentrated. The residue
was purified by chromatography {dichloromethane/ethyl
acetate) to obtain the title compound (770 mg, 53%) as an
off~-white foam.
'H NMR (400 MHz, CDCls): & (ppm) = 8.46 (1H, d, J = 9.4
Hz), 7.7% (1H, d, J = 5.1 Hz), 7.52-6.94 (5H, m), €.89
(1H, dd, J = 7.8 and 5.1 Hz), 4.52 (2H, s), 3.%3 (3H, s),
3.62 (2H, t, J = 5.9 Hz), 2.81-2.72 (2H, m), 1.51 (9H,

s);
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MS (ESI) m/z: 399 (M + H)°
(24c) 1-(2-methoxy-pyridin-3-yl)-3~(1,2,3,4d-tetrahydro~
isoguinclin-6-~yl)~urea dihydrochlcoride

The title compound (720 mg, quantitative yield) was
cbtained in the same way as in Example (22b) from 6-[3-
{(Z-methoxy-pyridin-3-yl)~ureido]-3, 4-dihydro-1H-
isoguinoline-Z-carboxylic acid tert-butyl ester (755 mg)
obtained in Example (Z4b).
MS (ESI) m/z: 299 (M + H)".
(24d) trans-6-[3-(Z-methoxy-pyridin-3-yl)-ureideo]-3,4~-
dihydro-1lH-isogquinoline-Z-carboxylic acid 4-
carbeoxymethyl-cyclohexyl ester

Methyl ester (115 mg, 72%) was obtained in the same
way as 1in Example (le) from trans-{4-hydroxy-cyclohexyl)-
acetic acid methyl ester (84 mg) obtained in Example (1d)
and 1-{(2-methoxy-pyridin-3-yl)-3-(1,2,3, {-tetrahydro~
iscoguinelin-6-yl)~urea dihydrochloride (119 mg) obtained
in Example (Z4c). This methyl ester (110 mg) was
nydrolyzed in the same way as in Example 2 to obtain the
title compound (54 mg, 50%) as a white solid.
'H NMR (400 MHz, DMS0O-d6): § (ppm) = 12.0 (1H, brs), 9.28
(14, s), 8.42-8.38 (1IH, m), 8.33 (iH, s}, 7.80-7.72 (1H,
m), 7.32 (1iH, s), 7.25-7.18 (1H, m), 7.14-7.07 (1H, m),
6.99-6.91 (1H, m), 4.55-4.41 (3H, m), 32.87 (3H, s), 3.62-
3.54 (2H, m), 2.80—2!73 (2H, m), 2.12 (2H, d, J = 7.1 Hz),

1.88-1.8% (2H, m), 1.81-1.61 {(3H, m), 1.42-1.28 (2H, m),

et

L14-1.061 (2H, m};



MS (EST) m/z: 483 (M + H)7.
(Example 25) trans-6-(benzoxazol-2-ylamino)-3,4-

ihydro-1H~isoguinoline-Z~carboxylic acid 4-

carbozymethvl-cyclohexyl ester
H
N N
\‘4
i Y
o)

(22a} benzoxazol-2-yl-(1,2,3,4-tetrahydro-isoguinolin-6-

HO

vli—amine hydrochloride

A l-butancl (1O ml) sclution of 6-aminc-2ZN-Boo~
1,2,3,4~tetrahydroisogquinoline (1.00 g) and 2~
chlorchenzoxazole (0.50 mL) was heated te reflux for 11
hours, then cocled to room temperature, and then diluted
with ethyl acetate. The precipitate was collected by
filtration, then washed with ethyl acestate, and dried
under reduced pressure to obtain the title compound (791
mg, 65%) as a beige solid.
MS (ESI) m/z: 266 (M + H)'.
(25b) trans-6-{benzoxazol-Z~ylamino)-3,4-dihydro-1H-
isoquinoline-Z-carboxylic acid 4-carboxymethyl-cyclohexyl
ester

Methyl ester (103 mg, 72%) was obtained in the same
way as in Example (le) from trans- (d-hydroxy-cyclohexyl)-
acetic acld methyl ester (74 mg} cobtained in Example {(1d)

and benzoxazol-Z-yl~{1,2,3,4-tetrahydro~isoquinolin-6-
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yl)-amine hydrochloride (93 mg) cbtained in Example (25a).
This methyl ester (100 mg) was hydrolyzed in the same way
as in Example 2 to obtain the title compound (46 mg, 45%)
as a white solid.
"M NMR (400 MHz, DMSO-d6): & (ppm} = 12.1 (1H, brs), 10.6
(1H, s), 7.64-7.45 (3H, m}, 7.26-7.11 (44, m), 4.58-4.46
{3H, m), 3.59 (2H, t, J = 5.9 Hz}, 2.81 (2H, t, J = 5.3
Hz), 2.12 (2H, d, J = &.7 Hz), 1.88~1.88 (24, m}, 1.81-
i.61 (3H, m), 1.41~1.28 (2H, m), 1.15~0.99 (2H, m};
MS (ESI) m/z: 450 (M + H)".

(Example 26) trans-6-[3-(Z2-ethoxy-phenyl)-ureide]l-
3,4~dihydro-1H-isoguinoline-2~-carboxylic acid 4-

carboxymethyl~cyclohexyl ester

j\/O'MO\frz\C@/ \Q/N

(26a) b6-[3-{Z-ethoxy-phenyl)-ureido]}-3,4~dihydro-1H-
isoguinoline-2-carboxylic acld tert-butyl ester

A tetrahydrofuran (10 mL) soluticn of G~aminoc-2N-
Boe-1,2, 3, 4~tetrahydreliscguineline (981 mg) and 2-
ethoxyphenyl iscceyanate (0.9 ml) was stirred at room
temperature for 4 hours and then concentrated. The

residue was purified by chromatography (hexane:ethyl



- 123 -

acetate=5:1—-1:1 and then methylene chloride:ethyl
acetate=1:0->1:1) to obtain the title compound (1.62 g,
guantitative yield) as a pale yellow solid.
'H NMR (400 MHz, CDClz): & (ppm) = 8.14 (1H, dd, J = 7.7
and 2.2 Hz), 7.32-7.29 (2H, m),. 7.22-7.17 (1H, m), 7.06
(1K, &, J = 7.0 Hz), 7.01-6.94 (2H, m), 6.85 (1H, dd, J =
7.4 and 2.0 Hz), €.78 (1H, s), 4.54 {(2H, s), 4.04 {(2H, q,
J = 7.0 Hz), 3.63 (2H, brs), 2.80C (2H, t, J = 5.8 Hz),
1.50 (9H, s}, 1.35 (3H, t, J = 7.1 Hz).
{(26b) 1-{(2~ethoxy-phenyl)-3-{(1,2,3,4-tetrahydro-
isoguinolin-6-yl)~urea hydrochloride

The title compound (1.37 g, guantitative yield) was
obtained as a yellow solid in the same way as in Example
(22b) from 6-[3-(2-ethoxy-phenyl)-ureidel-3,4~-dihvdro-1H-
iscguinoline-2~carboxylic acid tert-butyl ester (1.63 g)
obtained in Example (26a).
‘H NMR (400 MHz, DMSO-d6): & (ppm) = 9.63 (1H, s), 9.22
{183, brsy, 8.17 {1H, =), 8.11 {(1H, dd, J = 8.1 and 1.8
Hz)y, 7.43 {1H, d, J = 1.9 Hz}, 7.29 (1H, dd, 0 = 8.2 and
2.3 Hz), 7.13 (1B, &4, J = 8.6 Hz), 7.0l (1H, dd, J = 8.2
and 1.5 Hz), 6.93 (1H, dt, J = 10.8 and 3.9 Hz), 6.88 (1H,
dt, J = 10.7 and 3.8 Hz), 4.1% (2H, s), 4.13 (2H, g, J =
7.1 Hz), 3.36 (2H, t, J = 6.4 Hz), 3.36 (2H, t, J = 6.4
Hz), 1.42 (3H, t, J = 6.9 Hz).
(26c) trans-6-[3~{Z-ethoxy-phenyl)~ureide]~3,d-dihydro-
IH-1isoguinoline-Z-carboxylic acid 4-carboxymethyi-

cyclohexyl ester
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Methyl ester (477 mg, 9%4%) was cbtained in the same
way as in Example (le) from trans-(4-hydroxy-cyclohexyl) -
acetic acid methyl ester (241 mg) obtained in Example
{1d) and 1-(Z-ethoxy-~phenyl)-3-(1,2,3,4-tetrahydro-
isoquinolin-6-vl)-urea hydrochloride (347 ng) obtained in
Example (26b). This methyl ester (477 myg) was hydrolyzed
in the same way as in Example 2 to obtain the title

compound (362 mg, 78%) as a white solid.

(91

"M NMR (400 MHz, DMSO-dé): & (ppm) = 12.1 (1H, brs), 9.3
7.

(14, s), 8.12 (1H, dd, J = 7.8 and 1.9 Hz), 8.06 (1H, s),

7.34 (1H, s}, 7.23 (1H, 4, J 7.1 Hzy, 7.09 (1H, 4, J =
8.2 Hz), 7.01 (1H#, dd, J = 7.8 and 1.5 Hz), 6.92 (1H, dt,

= 10.8 and 3.8 Hz}, ©6.87 (iH, dt, J = 10.7 and 3.8 Hz),

<y

Py

.51-4.47 {(3H, m), 4.13 (2H, g, J = 7.0 Hz), 3.57 (2H, t,
J = 5.9 Hz), 2.76 (2H, t, J = 5.9 Hz), 2.11 (2H, 4, J =
7.0 Hz), 1.95-1.91 (2H, m), 1.77-1.73 (2H, m), 1.68~1.62

Hz), 1.39-1.29 (2H, m},

-
ey
=
I_,,!
10y
}_...\
)
o o)
t
Cy
i
a
Yol

MS (ESTY m/z: 496 (M + H)T.

(Example 27) trans-6-[3-(Z2-ethoxy-5-fluocro~-phenyl)-
ureido] -3, 4-dihydro-1lH-isogquinoline-2-carboxylic acid 4-

carboxymethyl-cyclohexyl esterx



CH

>
i verggs

(27a) 6-[3-{2-ethoxy-5-fluoro~phenyl)-ureido]-3, 4~

3

dihydro-iH-iscguinoline-2~carboxylic acid tert-butyl
ester

The title compound (1.56 g, 91%) was obtained as a
white solid in the same way as in Example (22a) from 6-
amino-ZN-Boc~1, 2, 3, 4~tetrahydroisoquineline (996 mg) and
Z-ethoxry-5-flucrobenzoic acid (WO2006004200 AlY (736 mgl .
'H NMR (400 MHz, CDCls): 8 (ppm) = 8.06 (1H, dd, J = 10.9
and 3.2 Hz), 7.39% (1H, brs}, 7.1%9 (1H, brs}), 7.15 {1H, m},
6.74 (1H, dd, J = 2.0 and 5.1 Hz), 6.66-6.61 (2H, m),
4.55 (2H, s}, 4.01 (2H, g, J = 6.8 Hz), 3.64 (2H, t, J =
5.2 Hz), 2.83 (2H, t, J = 5.9 Hz), 1.50 (94, s), 1.33 (3H,
t, J = 7.0 Hz).
(27D 1-{2-ethoxy-5-fluoro~phenyl)-3~(1,2,3,4-tetrahydro-
isoquinolin~6-yl)-urea hydrochleoride

The title compound (1.33 g, 99%) was obtained as a
white solid in the same way as in Example (22b) from 6-
[3-(2-ethoxy-5-fluorc-phenyl) -ureido]~3, 4-dihydro-1H~
isoguinoline-2~carboxylic acid tert-butyl ester (1.56 g)

obtained in Example (Z27a).



'HONMR (400 MHz, DMSO-d6): 8 (prm) = $.79 (1H, s), 9.22
{(1H, brs), 8.38 (1H, s}, 8.02 (lH, dd, J = 11.3 and 3.1
Hz), 7.44 (1H, d, J = 2.0 Hz), 7.29 (1H, d4d, J = 8.4 and
2.2 Hz), 7.15 (1H, d, J§ = 8.2 Hz), 7.01 (1H, dd, J = 9.0
and 5.1 Hz), 6.73 (1H, dt, J = 12.5 and 4.3 Hz), 4.20 (ZH,
brs), 4.12 (2K, q, J = 7.0 Hz), 3.37 (2H, t, J = 6.6 Hz),
2.99 (2H, ¢, J = 6.2 Hz), 1.41 (3H, t©, J = 7.1 Hz).
(27¢c) trans-6-[3-(Z2-ethoxy-5-fluorc~phenyl}-ureidecl~3, 4-
dihydro-lH-isoguinoline-Z2-carboxylic acid 4-
carboxymethyl~cyciohexyl ester

Methyl ester (532 mg, quantitative vield) was
obtained in the same way as in Example (le) from trans-
(d-hydroxy-cyclohexyl)-acetic acid methyl ester (241 mg)
obtained in Example (1d) and 1-{Z-ethoxy-5-fluoro-
phenyl)-3-(1,2,3,4-tetrahydro-isogquinolin-6-yl)-urea
hydrochloride (365 mg) obtained in Example (27b). This
methyl ester (532 mg) was hydrolyzed in the same way as
in Example 2 to cbtain the title compound (439 mg, 85%)
as & white sclid.
"H NMR (400 MHz, DMSO-d6): & {ppm) = 12.2 (1H, brs), 9.47
(1H, s), 8.25 (1H, s), 8.02 (1H, dd, J = 11.8 and 3.1 Hz),
7.35 (1H, s), 7.22 {1H, 4, I = 7.8 Hz}, 7.11 (1lH, 4, J =
8.6 Hz), 7.00 (1H, dd, § = 8.0 and 5.4 Hz), 6.72 (1H, dt,
J = 12.4 and 4.3 Hz), 4.49-4.47 (3H, m), 4.12 (2H, g, J =
7.0 Hz}y, 32.57 (2H, t, J = 5.9 Hz), 2.76 (2H, t, J = 5.9

Hz), 2.11 (ZH, d, J = 7.0 Hz), 1.94-1.90 (ZH, m), 1.77-
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1.74 (2H, m), 1.€8-1.62 {14, m), 1.40 (3H, £, I = 7.0 Hz},
1.39~-1.2% (2H, m), 1.11-1.02 (2H, m};

MS {(ESI) m/z: 514 (M + H)™.

(Example 28) trans-6-[3-{Z-iscopropyl~-phenyl)-
ureido] -3, 4~dihydro~1H~isoquincline~2-carboxylic acid 4-

L A

carboxymethyl-cyclohexyl ester

H,C._ _CH,
it
e, N o) L
LO‘\ \ﬂ/
@]
HO

(28a) 6-[3-(Z2-isopropyl-phenyl)~ureido]-3,4-dihydro-1H-
isoguinoline~-2-carboxylic acid tert-butyl ester

To a dichloromethane (10 ml) solution of triphosgene
(474 mg), a dichloromethane (10 mlL) solution of 2-
isopropylaniline (540 mg) and triethylamine (1.2 mlL) was
gradually added at room temperature. After Z hours, =z
dichloromethane (10 mbl) sclution of é-amino-2N-Boo-
1,2,3,4~tetrahydroiscguinoline (993 mg) and triethylamine
(1.2 mLl) was added thereto. The reaction mixture was
stirred for 30 minutes and concentrated. The residue was
purified by chromatography (dichloromethane/ethyl
acetate) to obtain the title compound (1.32 g, 81%) as an
off-white solid.
'H NMR (400 MHz, CDCli): & (ppm) = 7.43-7.38 (2H, m),
7.33-7.27 (3H, m), 7.16 (lH, brs), 7.02 (1H, d, J = 7.8



Hz), 6.35 (14, s), 6.18 (1H, s}, 4.51 (2H, s8), 3.61 (2H,
t, J = 5.5 Hz), 3.25-3.18 (1H, m), 2.79 (2H, t, = 5.9
Hz)}, 1.49 (9H, s}, 1.22 (6H, d, J = 6.7 Hz).
(28b) 1-{(2-iscpropyl-phenyl}-3-(1,2,3,4-tetrahvdro-
igsoguinolin-6-yl)-urea hydrochloride

The title compound (1.12 g, guantitative yield) was
obtained as an cff-white solid in the same way as in
Example (22b) from 6—[3—{2—isopropyl—phenyl)~ureido]—3,4—
dihydro-lH-isoguinoline~2~carboxylic acid tert-butyl
ester (1.32 g) obtained in Example (28a).
‘H NMR (400 MHz, , DMSO-d6): & (ppm) = 9.12-9.06 (3H, m),
7.39 (14, s), 7.28 (1H, dd, J = 8.4 and 2.1 Hz), 7.18-
T.17 (1B, my, 7.15-7.12 (Z2H, m), 6.8% (1H, dd, T = 7.8
and 1.5 Hz), ©.53 (1lH, dd, J = 8.2 and 2.4 Hz), 4.57-4.51
(18, m), 4.19 (2H, s), 3.38-3.32 (2H, m), 2.98 (2H, t, J
= 6,2 Hz), 1.26 (€H, &, J = 5.8 Hz).
{28c) trans-6-[3-(Z-isopropyl-phenvyl)-ureidoi~3, 4~
dihydro-1lH~lsoguinoline-2-carboxylic acid 4-
carpboxymethyl-cyclohexyl ester

Methyl ester {498 mg, 98%) was cobtained in the same
way as in Exampie (le} from trans- (A-hydroxy-cyclohexyl) -~
acetic acid methyl ester (241 mg) obtained in Example
(ld) and 1-(Z2-isopropyl-phenyl)}-3-(1,2,3,4-tetrahydro-
iscguinolin-6-yl)~urea hydrochloride (345 mg) obtained in
Example (28p). This methyl ester (498 mg) was hydrolyzed
in the same way as 1n Example 2 to obtain the title

compound (352 mg, 73%) as an off-white solid.
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'H NMR (400 MHz, DMSO-d6): & ({(ppm) = 12.1 (1H, brs), 8.95
(1K, s), 7.98 {(1H, s), 7.66 (1H, dd, J = 7.8 and 1.2 Hz),
7.33 (1H, s), 7.28 (1H, dd, J = 7.8 and 1.5 Hz), 7.22 (1H,
d, J = 9.0 Hz), 7.14 (1#H, dt, J = 10.7 and 2.9 Hz), 7.09-
7.05 (2H, m), 4.48-4.46 (3H, m), 3.57 {2H, t, J = 5.9 Hz),
3.18-3.11 (1H, m), 2.75 (24, £, J = 5.6 Hz), 2.11 (2H, d,

y

J = 6.6 Hz)}, 1.94-1.91 (2H, m}, 1.77~1.73 (ZH, m), 1.68-

}-.J
an
3]

{(1H, m), 21.39-1.29 (ZH, m), 1.19 (eH, d, J = 6.7 Hz},

L12-1.01 (2H, m);

et

MS (ESI) m/z: 494 (M + H)".

(Example 29) trans-6-{3-(3-iscpropyl-phenyl)-
ureidol-3,4-dihydro~1H~isoquinoline-2-carboxylic acid 4-

carboxymethyl-cyclohexyl ester

CH

S 3
seance
0. _N = 0
e YT
o

{28a) 6-{3-(3-isopropyi-phenyl)-ureido}-3,4~-dihydrc-1H-

HO

iscgulinoline-Z~carboxylic acid tert-butvyl estear

o]

The title compound {1.48 g, 90%) was obtalned as =
white solid in the same way as in Example {Z8a) from 3-
iscpropylaniline (540 mg) and é-amino-2N-Boc-1,2,3,4-
tetranydroisogquineline (993 mg).

'H NMR (400 MHz, CDCls): & (ppm) = 7.28~7.24 (3H, m),

3
7.18-7.15 (2H, m), 7.01 (2H, d, J = 7.5 Hz), 6.76 (2H,



brsy, 4.52 (2H, s), 3.62 (2H, t, J = 4.9 Hz}, 2.%2-2.85
{(1H, my, 2.7% (ZH, t, J = 5.9 Hz}, 1.50 (SH, s), 1.24 (6H,
ad¢, J = 6.6 Hz).
(2%p) 1-(3-isopropyl-phenyl)-3-(1,2,3,4~tetrahydro-
iscquinolin-6-vyl)-urea hydrochloride

The title compound (1.25 g, guantitative yield) was
cbtained as a pale yellow solid in the same way as in
Example (22b) from &-[3-{(3-iscpropvl-phenyl}-ureido]-3, 4-
dihydro-lH-isoquincline~Z-carboxylic acid tert-butyl
ester (1.48 g) ocobtained in Example (2%9a),
"H NMR (400 MHz, DMSO-d6): & (ppm) = 9.07 (2H, s), $.01
(1H, s), 7.4 {(1H, d, J = 1.9 Hz), 7.36 {(1H, brs), 7.28
(1H, dd, J = 8.4 and 2.1 Hz), 7.26-7.23 (1H, m), 7.19 (1H,
dd, J = 7.8 and 7.8 Hz), 7.12 (1H, d, J = B.6 Hz), 6.86
{18, d, J = 7.4 Hz), 4.19 (2H, s), 3.37-3.32 (2H, m),

2.97 (24, t, J = 6.1 Hz), 2.87-2.80 (1H, m), 1.1% (6H, d,

{2%¢) trang-6-{3-(3~lsopropyl~phenyl)-ureidol~3,4-
dihydro-1lH-isoguincline~2-carboxylic acid 4-
carboxymethyli-cyclchexyl ester

Methyl ester (537 myg, gquantitative yield) was
ocbtained in the same way as in Example (le) from trans-
(d-hydroxy-cyclohexyl)-acetic acid methyl ester (241 mg)
obtained in Example (1d) and l1-{(3-iscopropyl-phenyl)-3-
(1,2,3,4~tetrahydro-isoguinclin-6-yli)-urea hydrochleride
(345 mg) obtained in Example (29b). This methyl ester

(537 mg} was hydrolyzed in the same way as in Example 2
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to obtain the title compound (459 mg, 93%) as a yellow
solid.

'H NMR (400 MHz, DMSC-d6): & (ppm) = 12.0 (1H, brs), 8.57
(2H, d, 0 = 10.5 Hz), 7.34 (2H, 4, J = 7.8 Hz), 7.24-7.16
(3H, m), 7.08 (1H, d, § = 8.6 Hz), 7.08 (iH, 4, J = 8.6
Hz), 4.49-4.46 (3H, m), 3.57 (2H, t, J = 5.% Hz), 2.88-
2.81 (IH, m), 2.75 (2H, t, J = 5.9 Hz), 2.12 (2H, d, J =
7.1 Hz), 1.%4-1.91 (2H, m), 1.77-1.74 (2H, m), 1.6B-1.62
(lH, m), 1.3%-1.29 (2H, m}), 1.19 (&H, d, J = 7.1 Hz),
1.12-1.02 (28, m);

MS (ESI) m/z: 494 (M + H)".

(Example 30) trans-6~{3-(3-iscopropoxy-phenyl)-
ureideo}-3,4-dihydro-1H-isoguinoline-2-carboxylic acid 4-
carboxymethyl-cyclohexyl ester

H H

N _N O._ _CH
SORhGAY
“ﬂo\ﬂ/$1 O CH,
o

{30a} €-[3-(3~isopropoxy-phenyl)-ureido]-3,4~dihydro-1H-

HO

isoguincline-2-carboxylic acid tert-butyl ester

The title compound {(1.70 g, guantitative yield) was
obtained as an coff-white sclid in the same way as in
Example (2B8a) from 3-isopropoxyaniline (605 mg) and 6-
aminoc-2N-Boc-1,2,3,4-tetrahydroisoguinoline (993 mg).
"H NMR (400 MHz, CDCls): & (ppm) = 7.32 (1H, brs), 7.20
(14, &, J = 8.0 Hz), 7.06-6.98 (2H, m), 7.03 (2H, s},

~r
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.84 (1H, dd, J = 7.8 and 1.6 Hz), &.78 (1H, brs), &.65
(1IH, dd, J = 8.4 and 2.2 Hz), 4.58-4.52 (1H, m), 4.52 (24,
s), 3.62 (2H, £, J = 5.3 Hz), 2.79 {(2H, t©, J = 6.1 Hz),
1.50 (9H, s), 1.32 (eH, d, J = 5.9 Hz).
{300 1-(3-isopreopoxy-phenyl)~3-(1,2,3,4~tetrahydro-
isoguinolin-é-yl) ~urea hydrochloride

The title compound (1.45 g, guantitative yield) was
obtained as an off-white solid in the same way as in
sxample (22b) from 6-[3-(3-isopropoxy-phenyl)-ureideo]-
3,4-dinhydro-~1lH~isoquinoline-2~carbexylic acid tert-butyl
ester (1.70 g) obtained in Example (30a).
'H NMR (400 MHz, DMSO-d6): & (ppm) = 9.38 (1H, s), 9.11
(1, brs), 8.21 (1H, s), 7.66 (1H, dd, T = 8.0 and 1.4
Hz), 7.41 {(1H, d, § = 2.4 Hz), 7.31-7.27 (24, m), 7.16-
7.11 (2H, m), 7.07 (1H, dt, J = 10.3 and 2.8 Hz}, 4.19
(2H, s), 3.38-3.32 (2H, m), 3.24-3.18 (1H, m), 2.97 (2H,
t, J = 6.5 Hz), 1.19 (6H, d, J = 6.6 Hz).
(30c) trans-6-[3-(3~isopropoxy-phenyl)-ureido]~3, 4~
dihydro-1H-iscoguinoline-Z-carboxrylic acid 4~
carboxymethyl-cyclohexyl ester

Methyl ester (493 mg, 24%) was obtained in the same
way as in Example (le) from trans- (4-hydroxy-cyclohexyl)-
acetic acid methyl ester (241 mg) obtained in Example
(1d) and l1-(3-isopropoxy-phenyl)-3-{1,2,3,4~tetrahydro-
isoguinelin~6-yl)-urea hydrochloride (361 mg) obtained in

Example (30b). This methyl ester (493 mg) was hydrolyzed
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in the same way as in Example Z to cbtain the title
compound (424 mg, 89%) as a pale yvellow solid.

"H NMR (400 MHz, DMSO-dé): & (ppm) = 12.1 (1H, brs), 8.68
(2H, d, J = 10.9 Hz), 7.32 (1H, s), 7.22 {1H, 4, J = 7.9
Hz), 7.18~7.16 (l1H, m), 7.13 (1H, d, J = 8.2 Hz), 7.08
(1H, d, 3 = 8.3 Hz), 6.88 (1H, d, J = 7.8 Hz), 6.52 (14,
dd, J = 8.2 and 2.3 Hz), 4.58-4.52 (1H, m), 4.49-4.46 (3H,
m), 3.57 (2H, t, J = 5.9 Hz), 2.75 (2H, ¢, J = 5.9 Hzj,
2.12 (24, d, J = 7.0 Hz}, 1.94-1.91 (2H, m), 1.77-1.74
(2H, m), 1.68-1.62 {(1H, m), 1.38-1.31 (Z2H, m), 1.26 (&H,
d, J = 6.2 Hz), 1.11-1.02 (2H, m);

MS (ESI) m/z: 510 (M + H)".

{Example 31) trans-6~[3-(2,4,5-trifluoro-phenyl)-
ureido]-3,4-dihydro-IH-isoquinoline-2~carboxylic acid 4-

carboxymethyl—-cyclchexyl ester

- .
H o H
N\W/N
\\O @/ O
0 3 \H/ F
0 F
HO

(3la) 6-[3-(2,4,5-trifluoro~phenyl)-ureidec]-3,4-dihydro-
l1H-isoguincline-Z-carboxylic acid tert-butyl ester

The title compound (1.87 g, 99%) was cbtained as a
white solid in the same way as 1in Example (26a) from 6-
amino-ZN-Boc-1,2, 3, 4-tetrahydroisogquinoline (893 mg) and

2,4, 5-trifluorco-phenyl isccyanate (0.58 mL}.



"H NMR (400 MHz, CDCls): & (ppm) = 8.24-8.16 (1H, m),
7.45-7.25 (1H, m), 7.08 (1H, brs), 6.98-6.91 (Z2H, m),
€.77 (1H, brs), &.57 (iH, bxrs), 4.52 (2H, s), 3.64 (2H, t,
J = 6.0 Hz}, 2.80 (ZH, brs), 1.52 (9H, s).
{31b) 1-(2,4,5-trifluoro-phenyl)-3-(1,2,3,4-tetrahydro-
isoqguinolin~6-yl)-urea hydrochloride

The title compound {1.37 g, %6%) was obtained as an
off-white solid in the same way as in Example (22b) from
6-{3~-(2,4,5-trifluoro-phenyl)-ureidol~3, 4-dihydro-1H-
isoguinoline~2~carboxylic acid tert-butvyl ester (1.67 g)
obtained in Example (31a}.
"H NMR (400 MHz, DMSO-dé): & {ppm) = $.33 (1H, s), 8.86
(2H, brs), 8.23-8.1l¢ (1H, m), 7.€9~7.81 (1H, m), 7.40 (1H,
brs), 7.27 (1H, dd, J = 8.4 and 2.1 Hz), 7.14 (lH, 4, J =
8.6 Hz), 4.18 (Z2H, s}, 3.36-3.32 (2H, m), 2.96 (24, &, J
= 6.3 Hz).
(31lc) trans—-6~[3-(Z,4,5-triflucrcec-phenyl)-ureido]-3, 4-
dihydre=-1H-isoguincline-Z-carboxylic acid 4-
carboxymethyl-cyclohexyl ester

Methyl ester (773 mg, guantitative vyield) was
obtained in the same way as in Example {le) from trans-
(d~hydroxy~cyclohexyl)-acetic acid methyl ester (361 mg)
obtained in Example {1ld) and 1-(2,4,5-triflucoro-phenyl) -
3-(1,2,3,4-tetrahydro-isoguinclin-6-yl) ~urea
hydrochloride (536 mg) obtained in Example (31b). This

methyl ester (773 mg) was hydrolyzed in the same way as



in Example 2 to obtain the title compound (653 mg, 87%)
as a white solid.

‘HONMR (400 MHz, DMSO-d6): & (ppm) = 12.1 (1H, brs), 9.12
(1H, s), 8.80 (1H, s), 8.24-8.16 (1H, m), 7.68-7.60 (1H,
m), 7.32 (1H, s}, 7.22 (1H, d, J = 7.8 Hz), 7.11 (1H, 4,
J = 8.2 Hzj, 4.49-4.47 (3H, m), 3.57 (24, ©, J = 5.8 Hz),
2.76 (2K, t, § = 5.8 Hz), 2.11 (2#, 4, J = 7.0 Hz}, 1.95-

.90 {(2H, m), 1.77-1.74 (2H, m), 1.68-1.62 {(iH, m), 1.39~

Fet

.30 (2H, my, 1.12-1.03 (2H, m);

]

+

MS (ESI) m/z: 306 (M + H)

(Example 32) trans-6-[3-(3,4,5-trifluoro-phenyl)-
ureido] -3, 4~dihydro-l1H-isoquinoline~2-carboxylic acid 4-

carboxymethyl-cyclohexyl ester

H H
N\W/N F
J?\/On \”/ i
9] F
HO

{32a) 6-{3-(3,4,5-trifluoro-phenyl)-ureido]-3, 4-dihydro-
iH-isoguinoline-Z-carboxylic acid tert-butyl ester

The title compound (1.64 g, 97%) was obtained as a
vellowish-white solid in the same way as in Example (28a)
from 2,4,5-triflvorcaniline (1.22 ml) and é-aminc-2N-Boc-
1,2,3,4-tetrahydroiscquinoline (893 mg).
"HONMR (400 MHz, CDCls): & (ppm) = 7.34-7.26 (4H, m),
7.14~7.:0 (24, m), ©.6%9 (1H, brs}), 4.54 (2H, s}, 3.65 (2H,

t, J= 6.1 Hz), 2.82 (2H, ©, J = 6.1 Hz}, 1.51 (9H, s).



(32b) 1-(3,4,5-trifluoro-phenyl)-3-(1,2,3,4-tetrahydro-
isoguinolin-6-~yl)-urea hydrochloride

The title compound {1.38 g, 99%) was obtained as an
cff-white sclid in tThe same way as in Example (22Zb) from
6-13-(3,4,5-trifluorc-phenyl)—ureido]-3,4-dihydro-1H-
isoquinoline-2-carboxylic acid tert-butyvl ester (1.64 g)
obtained in Example {(3Za).
'H NMR (400 MHz, DMSO-dé): & (ppm) = §.59% (1H, s), 9.26
{(1H, s), 9.13 (1H, brs), 7.39-7.35 (3H, m), 7.29 (1H, dd,
J = 8.4 and 2.1 Hz), 7.15 (1lH, 4, J = 8.2 Hz), 4.20 {(ZH,
sy, 3.38-3.36 (2H, m), 2.98 (2H, t, J = 6.1 Hz).
(32c) trans-6-[3~(3,4,5-triflucro-phenyl)-ureido]-3, 4-
dihydro-1H-isoguinoline~2-carboxylic acid 4-
carpboxymethyl-cyclohexyl ester

Methyl ester (779 mg, quantitative vyield) was
obtained in the same way as in Example (le) from trans-
(4-hvydroxy-cyclohexyl)-acetic acid methyl ester (361 mg)
obtained in Example (1d) and 1I-~(3,4,5-trifluoro-phenvyl)-
3-(1,2,3,4-tetrahydro-isocgquinolin-6-vl)-urea
hydrochloride (536 mg) obtained in Example (32b}. This
methyl ester {779 mg; was hydrolyzed in the same way as
in Example 2 to obtain the title compound (678 mg, 89%)
28 a white solid.
"H NMR (400 MHz, DMSO-d6): & (ppm) = 12.1 (1H, brs), 9.22
(14, sy, 8.99 (1H, s), 7.40 (1d, d, J = 6.2 Hz), 7.38 (1H,
d, J = 6.3 Hzy, 7.3%9 (1H, s), 7.23 (1H, d, J = B.2 Hz),

7.10 (18, 4, J = 8.6 Hz), 4.48-4.46 {3H, m), 3.57 (2H, t,



J = 6.0 Hz), 2.75 (24, t, J = 5.8 Hz}, 2.11 (2H, d, J =
6.6 Hz), 1.94-1.91 (2H, m), 1.77-1.74 (2H, m), 1.6%-1.63
(18, m), 1.39-1.29 {(2H, m), 1.12~1.02 (2H, m);

MS (EST) m/z: 506 (M + H)".

{Example 33) trans-6-{3~{Z-fluoro-phenyl)-ureido]-
3,4~dihydro~1H-iscgquinoline-Z-carboxylic acid 4-

dimethylcarbamoylmethyl-cyclohexyl estar

N R
JJY
8] N s O
Y
HJJ\T,JL\“Uv- 0
CH

3

The title compound (100 mg, 35%) was obtained as an
off-white solid in the same way as 1in Example 18 from
trans-6-[3-(2-fluorc-phenyl) —ureido] -3, 4-dihydro-1H-
isoguinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester {268 mg) obtained in Example 2 and dimethylamine
hydrochloride (51 mg).

'H ONMR (400 MHz, DMSO-dé6): & (ppm) = 9.02 (1H, s), 8.54
(1H, d, J = 2.4 Hz), 8.1 (1B, dd, T = 8.2 and 8.2 Hz},
7.32 (1H, sy, 7.26-7.22 (2H, m), 7.16-7.0% (2H, wm), 7.03-
6.98 (182, m), 4.51-4.47 (3H, m), 3.57 (2H, t, T = 5.9 Hz),
2.95 (3H, s), 2.81 (3H, s), 2.76 (24, t, J = 5.9 Hz),

2.18 (2H, d, J = 6.3 Hz), 1.%94~1.91 (24, m), 1.77-1.74
(24, m), 1.70-1.66 (iH, m), 1.38-1.29 (2H, m), 1.10-1.C1

J\’ZH! my ;
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MS (ESI) m/z: 497 (M + H)".

(Example 34) trans-6-[3-(2-fluoro-phenyl)-ureido]-
3,4-dihydro~1lH-isoquinoline-2-carboxylic acid 4-

methylcarbamoyimethyl-cyclchexyl ester

/taCW@ '

The titie compound (11% mg, 37%) was obtainesd as a
light brown solid in the same way as in Example 18 from
trans-6-[3-(2-flucro-phenyl) -ureido] -3, 4-dihydro-1H-
isoguincline-2-carboxyllic acid 4-carboxymethyl-cyclohexyl
ester (317 mg) obtained in Example 2 and methylamine
hydrochleride {50 mg}.

"5 NMR (400 MHz, DMSO-dé): & {ppm) = 9.02 (1H, s}, 8.53
(14, d, § = 2.7 Hz), 8.16 (1H, dd, J = 8.4 and 8.4 Hz),
7.72 {(1H, 4, I = 4.7 Hz), 7.33 (1H, =), 7.26-7.21 {(2H, m),
7.16-7.09 (2H, m), 7.03-6.98 (1H, m), 4.52-4.47 {(3H, m),
3.57 (2H, ¢, J = 5.9 Hzy, 2.76 (2H, &, J = 5.8 Hz), 2.58
(3%, d, J = 4.7 Hz), 1.96-1.90 (4H, m), 1.71-1.64 {(2H, m),
1.53-1.47 (1H, m), 1.36-1.27 (2K, m), 1.06-1.01 {(2H, m);

MS (ESI) m/z: 483 (M + H)T



(Example 35) trans-6-[3-{2-fluoro-phenyl)-ureido]-
3,4~dihydro-lH-isoguinoline-2Z-carboxylic acid 4-

[ (carboxymethyl-carbamoyl)-methyll~cyclohexyl ester

=
N @] =

@]
o \Tr/
HO /H\\\“‘ '®)
\Tr/“\N "
H
O

Methyl ester (128 mg, 20%) was obtained in the same
way a8 in Example 18 from trans-6-{3-(2~-flucro-phenyl)-
ureide] -3, 4-dihydro-1H~isoguincline~2~-carboxylic acid 4-
carboxymethyl-cyclohexyl ester (551 mg) cobtained in
Example Z and glycine methyl ester hydrochloride (162 mg).
This methyl ester was hydrolyzed in the same way as in
Example 2 to obtain the title compound (51 mg, 41%) as a
beige solid.

'H NMR (400 MHz, DMSO-d6): & (ppm) = 9.12 (1H, s), 8.64
(14, brs), 8.14 (14, dd, J = 8.4 and 8.4 Hz), 7.92 (1H,
brs), 7.33 (1H, s), 7.26-7.21 (2H, m), 7.16-7.09 (2H, m),
7.03-6.99% (1H, m), 4.48-4.47 (3H, m), 3.63 (2H, 4, J =
5.4 Hz), 3.57 (2H, t, J = 5.9 Hz), 2.76 (2H, £, J = 5.¢

Hz), 2.02 (24, d, J = 6.7 Hz), 1.94-1.90 (2H, m}, 1.76-

(83

1.73 (2H, m), 1.68-1.63 (1H, m), 1.55-1.51 (1H, m), 1.37-
1.25 (28, m), 1.06-1.01 (2H, m);

MS (ESI) m/z: 527 (M + H)'.
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(Example 36) trans-6-[3-(Z-flucro-phenyl)-ureido]-
3, 4-dihydro-1H-isoquinoline-2-carboxylic acid 4-[(1-

carboxy-ethylcarbamoyl)-methyl]-cyclohexyl ester

F
H H
N\W/N
CH, © \W/
HO\H/l\ ,ﬂ\\w- o
NT W
H
o)

Methyl ester (51 mg, 16%) was obtained in the same
way as in Example 18 from trans-6-[3-(Z-fluoro-phenyl)-
ureidol=-3, 4-dihydro-1H-iscguinoline-2-carboxylic acid 4-
carboxymethyl-cyclcohexyl ester (275 mg) obtained in
Example 2 and alanine methyl ester hydrochloride
(racemate, %0 mg). This methyl ester was hydrolyzed in
the same way as in Example 2 to obtain the title compound
(25 mg, 50%) as an off-white solid.

' NMR (400 MHz, DMSO-d6): & (ppm) = 9.74 (1H, s), 9.23
{18, brs), 8.14 (1B, dd, J = 7.7 and 7.7 Hz), 7.61 (1H,
brs), 7.46 (iH, s}, 7.36-7.28 {(2H, m), 7.23-7.16 (2H, m),
7.12-7.08 {(1H, m), 4.59~4.55 (3H, m), 3.94 (1lH, t, J =
§.8 Hz), 3.65 {2H, t, J = 6.0 Hz), 2.83 {(2H, ©, J = 5.7
Hz', 2.13-1.98 {6H, m), 1.87-1.78 {(2H, m), 1.75-1.80 (1H,
)y, 1.55-1.43 {(1H, m}, 1.25 (3H, 4, J = 7.0 Hz), 1.15-
1.10 (Z2H, m);:

MS {(ESI) m/z: 541 (M + H)T.



(Example 37) trans-6-I13-(Z-flucro-phenvyl)-ureido]-
3,4-dihydro-1H-iscquinoline~Z-carboxylic acid 4-[{1-

carboxy-cyclopropylcarbamoyl) -methyl] ~cyclohexyl ester

O
') Y
HOWX )J\ \"‘l O
N v
H
0

Methyl ester (98 mg, 35%) was obtained in the same

F
H H
N N

SOR

way as in Example 18 from trans-6-[3-(2~-fluoro-phenvl)-
ureido] -3, 4-dihydro-1E-isoquinoline-2-carboxylic acid 4-
carboxymethyl-cyclechexyl ester (235 mg) obtained in
Example 2 and l-amino-cyclopropanecarboxylic acid methyl
ester hydrochloride (76 mg). This methyl ester was
hydrolyzed in the same way as in Example 2 to obtain the
title compound (16 mg, 17%) as a white sclid.

'H ONMR (400 MHz, DMSO-d6): & (ppm) = $.11 (1H, brs), 8.63
(14, brs), 8.30 (1H, s), 8.13 {(1H, dd, J = 7.7 and 7.7
Hz), 7.33 (1H, d, J = 1.6 Hz), 7.26-7.21 (2H, m), 7.15~
7.09 (2H, m), 7.03-6.98 (1H, m), 4.49-4.47 {(3H, m), 3.57
(2H, t, 0 = 6.2 Hz), 2.76 (2H, t, J = 5.7 Hz), 1.94 (2H,
d, J = 7.0 Hz), 1.94-1.89 (ZH, m), 1.78-1.74 (24, m),
1.69-1.64 (1H, m), 1.36-1.25 (4H, m}), 1.08-1.00 (25, m),
0.92~0.89 (2ZH, m);

MS (ESI) m/z: 553 (M + H)
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(Example 38) trans-6-{3-{Z2-fluoro-phenyl)-ureido]-
3,4-dihydro-1H-iscquinoline~2-carboxylic acid 4-[2-(2-

carboxy-pyvrrolidin-l-yl)-2-oxoc-ethyl]l~cyclohexyl ester

F
H H
N N

g
Ho:ééi?/ﬁ\““\[::jT’O\E/Li:::[:::T/ O

Methyl ester (233 mg, 80%) was obtained in the same
way as in Example 18 from trans-6-~[3-(2-flucro-phenyl) -
ureido] -3, 4-dihydro-1H~iscguincline-2-carboxylic acid 4-
carboxymethyl-cyclohexyl ester (235 mg) obtained in
Example Z and proline methyl ester hydrochloride
(racemate, 83 mg). This methyl ester was hydrolyzed in
the same way as in Example 2 to obtain the title compound
(209 mg, 92%) as a yellow solid.

*H NMR (400 MHz, DMSO-dé): & (ppm) = 12.4 (1H, brs), 9.04
(1H, s), 8.56 (1H, &), B8.15 (1H, dd, J = 8.4 and 8.5 Hz),
7.32 {14, s), 7.26-7.21 {2H, m), 7.15%-7.0% (24, m), 7.03-
6.98 (1H, m), 4.47-4.39 (3H, m), 4.21 (1H, dd, J = 8.2
and 3.5 Hz), 3.57 (2H, ¢, J = 5.9 Hz), 3.83-3.49 (2H, m},
2.76 (2H, ©, J = 5.0 Hz}), 2.23-2.08 (3H, m), 1.94~1.88
(d4H, m}, 1.85-1.71 (4H, m), 1.38-1.28 {(2H, m), 1.12-1.00
(2H, m);

MS (EST) m/z: 567 (M + H)".
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{Example 39) trans-6-[3-(Z2-flucro-phenyl)-ureidc]-
3,4-dihvydro~1H-isoquinoline-2~-carboxylic acid 4-(4-

carboxy-oxazoi-Z-ylmethyl)~cyclohexyl ester

U
T
o /, o O\W/N = 0
AL

(3%9a) trans-6-[3-(2-fluoro-phenyl)-ureido]-3, 4-dihydro~
l1H-isoguinoline-Z2-carboxzylic acid 4-[(2~hydroxy-1-
methoxycarbonyl-ethylcarbamoyl) -methyl]l-cyclchexyl ester
The title compound {199 mg, 23%) was obtained as a
white solid in the same way as in Example 18 from trans-
6-[3~{2-fluorco-phenyl)-ureido]l-3, £-dihydro~1H-
iscquincline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester (268 mg) obtained in Example 2 and serine methyl
ester hydrochloride (racemate, 51 mg).
'H NMR (400 MHz, DMSO-d6): & (ppm) = 9.06 (1H, s), 8.58
(1, s), 8.17-8.11 (2H, m), 7.33 (1H, s}, 7.26-7.21 (24,
m), 7.16-7.09 {(2H, m), 7.03-7.00 (1H, m), 5.01 (iH, t, J
= 5.6 Hz), 4.52-4.47 (3H, m), 4.36-4.31 (1H, m), 3.70-
3.63 (IH, m), 3.62 (3H, s}, 3.57 (2H, &, J = 6.0 Hz},
2.76 (2H, t, J = 5.8 Hz), 2.07 (2H, dd, T = 6.9 and 3.0
Hz), 1.8%4-1.91 (2H, m}, 1.77-1.65 (3H, m), 1.37-1.27 (2H,
m), 1.10-1.00 (2H, m);

MS (ESI) m/z: 571 (M + H)".



(3%b) trans-6-[3-(Z2-fluoroc-phenyl)-ureido]~3,4~dihydro-
IH~iscqguincline-2-carboxylic acid 4- (4-carboxy-oxazol-Z-
ylmethyl)~cyclohexyl ester

To a dichloromethane (8 ml) suspension of trans-6-
[3-(2-fluoro-phenyl)-ureido]~3, 4-dihydro-1H-isoguinoline-
Z-carboxylic acid 4-[(2-hydroxy-l-methoxycarbonyl-
ethylcarbamoyl)—methylj—dyciohexyl ester (199 mg)
chtained in Example {3%a), Decxc-Fluor (C.071 ml) was
added at ~10°C. After 30 minutes, the reaction mixture
was concentrated, diluted with ethyl acetate, washed with
a saturated aguecus sclution of sodium bicarbonate and
saturated brine, then dried over csodium sulfate, and then
concentrated. The residue was purified by column
chromatograpny (dichloromethane/ethyl acetate) to obtain
oxazoline (55 mg). To a dichloromethane (0.5 ml) mixture
of this oxazoline (55 mg), DBU (0.017 mi) and
bromotrichloromethane {(0.011 ml) were added at 0°C. The
reaction mixture was warmed to room temperature, then
stirred overnight, and then concentrated. The residue
was diluted with ethyl acetate, then washed with a
saturated agueous soluticn of sodium bicarbonate and
szturated brine, and then concentrated. The residue was
purified by column chromatography (dichloromethane/ethyl
acetate) to obtain oxazole (27 mg, 48%) as a white sclid.
This oxazole (27 mg) was hydrolyzed in the same way as in

Example 2 to obtain the title compound (22 mg, 84%) as a

vellow solid.



"H NMR (400 MHz, DMSO-d&): & {ppm) = 9.03 (1H, s), 8.61

(1K, =), 8.54 (1H, d, J = 2.7 Hz), 8.15 (1H, dd, J = 8.2
and 8.2 Hz), 7.32 (1H, d, J = 1.6 Hz), 7.26-7.21 (2, m),
7.16-7.09 (2H, m), 7.03-6.98 (1H, m), 4.53-4.47 (34, m),
3.57 (2H, t, J = 6.0 Hz), 2.76 (2H, t, J = 5.6 Hz), 2.70
(2H, d, J = 6.6 Hz), 1.96-1.92 (2H, m), 1.80-1.71 (3H, m),
1.40-1.31 {(2H, m), 1.19-1.09 (2H, m);

MS (ESI} m/z: 537 (M + H)".

(Example 40) trans-6-[3-{Z-fluoro-phenyl)-ureido]~

3,4~-dihydro~1H-isoquinoline~Z~carboxylic acid 4-[ (1H-

f

etrazol-5-ylcarbamoyl)-methyl]-cyclohexyl ester
F

~
O

O
O
::<%
\
<

A DMF (4 mL) solutiecn of trans-6-[3-(2~fluoro-
phenyl)~ureidol~3, 4-dihydro-1lH-isogquinoline-2~carboxylic
acld 4-carboxymethyl-cyclohexyl ester (188 mg)! obtained
in Example 2, lH-tetrazol-5-ylamine (54 mg), BOP reagent
(212 mg), and diilsopropylethylamine {(0.10 ml}) was stirred
cvernight at room temperature. The reaction mixture was
diiuted with 1 N hydrochloric acid, followed by
extraction with ethyl acetate. The organic laver was
concentrated and vigorcusly stirred in water/isopropyl

ether. The obtained solid was heated to reflux in



methanol and collected by filtration. The title compound
(99 mg, 46%) was obtained as a pale yellow solid.

H NMR (400 MHz, DMSO-d6): & (ppm} = 11.9 (1H, s), 9.00
(lH, s), 8.52 (1H, d, J = 2.4 Hz), 8.15 (lH, dd, J = 8.2
and 8.2 Hz), 7.32 (1H, s), 7.26-7.21 (2H, m), 7.16-7.09
(2H, m), 7.03-6.98 (1H, m), 4.54-4.47 (3H, m), 3.57 (2H,
t, J = 6.1 Hz), 2.76 (2H, t, J = 5.9 Hz), 2.36 (2H, d, J
= §.7 Hz), 1.97-1.93 (ZH, m), 1.82-1.75% (3H, m), 1.41-
1.31 (2H, m)}, 1.18-1.08 (2H, m);

MS (ESI) m/z: 537 (M + H)'.

(Example 41) trans—-6-[{3-(Z-flucro-phenyl)-ureido]-
3, 4-dihydro-~1H-isoquinoline-Z-carboxylic acid 4-{(5-oxo~

4,5-dihvdre-[1,2,4)oxadiazol~3-ylmethyl)~cyclohexyl ester
{:
H H
OUNYNKE
O N o O

O—N \H/
O:ﬂ< /ﬂ\\ g 8

N o

H

(41la) trans-(4~-hydroxy-cyclohexvl)-acetonitrile

The title compcund (1.69% g, 53%) was obtained as a
clear colorless oil in the same way as in Example (1d)
from {4d-oxo-cyclohexyl)-acetonitrile (Tetrahedron 1995,
51, 1025%.) (3.15 gj.
'H NMR (400 MHz, CDCls): 8 (ppm) = 3.63-3.56 (1H, m),
2.28 (2B, d, J = 6.6 Hz), 2.04 (2E, dd, J = 13.3 and 3.8



Hz}, 1.9 (28, dd, J = 13.1 and 2.9 Hz), 1.72-1.63 (1H,
my, 1.4% {(1H, s), 1.37-1.27 {Z2H, m}, 1.24-1.14 (2H, m).
(41b) trans-6-[3-({Z2-fluorc-phenyl)-ureido]-3,4~dihydro-
1H~isoquinoline-2-carbexylic acid 4-cyanomethyl-
cyclohexv]l ester

The title compound {563 mg, guantitative yield) was
obtained as a white solid in the same way as in Example
(le} from trans-{4-hydroxy-cyclchexyl)-acetonitrile
{(WOZ2006004200 ALl) (243 mg) obtained in Exeample (4la} and
1-{2-fluoro-phenyl)}-3-{1,2,3,4-tetrahydro~-isoquinolin-6-
v1l)~urea hydrochloride (403 mg).
‘H NMR (400 MHz, DMSO-d6): & {(ppm) = 9.05 (1H, s), 8.57
(14, s}, 8.15 {(1H, dd, J = 8.2 and 8.2 Hz), 7.33 (1H, s),
7.26-7.21 (2H, m), 7.16-7.09 (2H, m), 7.03-7.00 (1H, m),
4.52~4 .47 (3H, m}, 3.57 (2H, t, J = 6.1 Hz}, 2.76 {(ZH, t,
J = 5.9 Hz), 2.47 (2H, d, J = €.7 Hz), 1.98-1.94 (2H, m),

1.82-1.7% (2H, m}y, 1.74-1.61 (1H, m), 1.74-1.61 (2H, m},

3

22-1.12 (ZH, m}.
{4lc) trans-6-[3-{(2-flucro-phenyl}-ureido]-3,4-dihydro-
lH-isoguinoline~2~carboxylic acid 4-(5-oxo-4,5~dihydro-
{1,2,4loxadliazol-3~yvlmethyl) -cyclohexyl ester

To an ethanol solution of trans-6-{3-{Z2-fluoro-
phenyl)~ureido] -3, 4-dihydro~lH-isoguinoline-2-carboxylic
acid 4-cyanomethyl-cyclohexyl ester (563 mg) obtained in
Example {41lb), hydroxylamine ({50% acgueous sclution, 0.5
mlL) was added. The reacticon mixture was heated to reflux

overnight and then concentrated. The residue was diluted
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with ethyl acetate, washed with water and saturated brine,
then dried over sodium sulfate, and then concentrated.
The residue was purified by column chromatography
{(Chromatorex NH, dichlcoromethane/methanol) to obtain a
white solid (500 mg, 83%). To a tetrahydrofuran (10 mL)
solution of this white scolid (500 mg), pyridine (0.0%96
mL) and Z-ethylcyclchexyl chloroformate (0.Z20 ml) were
added at 0°C. After 2 hours, the reaction mixture was
diluted with ethyl acetate, washed with water and
saturated brine, then dried over sodium sulfate, and then
concentrated., The residue was purified by column
chromatography (dichloromethane/ethyl acetate) to obtain
white solid (39%1 mg, 59%%). A mixture of this white solid
(391 mg} and o~xylene {6 mlL) was heated to reflux for 1
hour and concentrated. The residue was vigorously
stirred in hexane/iscpropyl ether (1:1) and collected by
filtration. The title compound (55 mg, 17%) was obtained
as an ocorange sciid.

"H NMR (400 MHz, DMSO-d6): & (ppm) = 12.2 (1H, brs), 9.00
(14, s), 8.70 {(1H, d, J = 6.2 Hz), 8.15 (1H, dd, J = 8.4
and 8.4 Hzy, 7.32 (1H, s}, 7.25 {(1H, dd, J = 8.2 and 1.6
Hz), 7.22 (1H, dd, J = 8.2 and 1.2 Hz), 7.16-7.0% (2H, m),
7.03-6.98 (1H, m), 4.53-4.47 {(3H, m), 3.57 {(2H, t, J =
5.9 Hz), 2.76 {(2H, t, J = 5.9 Hz), 2.39 (2H, 4, J = 7.1
Hz), 1.97-1.93 (2H, m), 1.76-1.72 (2H, m), 1.69-1.63 (1H,
m), 1.38-1.24 (2H, m), 1.17-1.07 (ZH, m);

MS (ESI) m/z: 510 (M + H)'.



- 149 -

(Example 42) trans-6-[3-(2-fluoro-phenyl}-ureido]-
3, 4-dihydro-1H-isoguincline-2~-carboxylic acid 4-(5-

hydroxy-2H~pyrazol-3-ylmethyl)-cyclohexyl ester

F
H H
N\H/N
NMF{] ‘\\\Oj_]/@/ O
O

/
HO— __

(42a) trans-6-[3-(2-fluoro-phenyl)-ureidol-3,4-dihydro-
lH-isoquinoline-2-carboxylic acid 4-(3-ethoxycarbonyl-2-
oxo-propyl) -cyclohexyl ester

To a dichloromethane {10 mL) suspension of trans-—6-
[3-(2-fluorc-phenyl)-ureido] -3, 4-dihydro~lH-isoquinoline-
?-carboxylic acid 4-carboxymethyl-cyclohexyl ester (939
mg) obtained in Example 2, Meldrum's acid (317 mg),
dimethylaminopyridine (293 mg), and EDCI (460 mg) were
added at 0°C. The reaction mixture was diluted with
dichloromethane, washed with 1 N hydrochloric acid and
saturated brine, then dried over sodium sulfate, and then
concentrated. A mixture of the residue and ethanol (10
mL) was heated to reflux for 4 hours and concentrated.
The residue was purified by celumn chromatography
(dichloromethane/ethyl acetate) to obtain the title
compound (820 mg, 76%) as a yellowish-white solid.
' NMR (400 MHz, DMSO-dé6): & (ppm) = 9.04 (1H, s), 8.56
(1H, s), 8.15 (1H, dd, J = 8.9 and 8.9 Hz), 7.32 (1H, s},

7.27-7.21 {(2H, m), 7.16-7.09 (2H, m), 7.03-6.98 (iH, m),
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4.50-4.45 (3H, m), 4.09 (2H, q, J = 7.2 Hz), 3.57 (2H, t,
J = 6.0 Hz), 3.57 (2H, s), 2.76 (24, ¢, J = 5.8 Hz), 2.44
(24, d, J = 6.3 Hz), 1.94-1.89 (2H, m), 1.75-1.67 (3H, m),

r

1.39-1.29 (28, m), 1.18 (3H, t, J = 7.1 Hz), 1.08-0.98

MS (ESI) m/z: 540 (M + H)".
{42Dp) trans-6-[3-(2-fluorc-phenyl)-ureido]-3,4-dihydro-
1H-isoquinoline-2-carboxylic acid 4~ (3-hydroxy-2H-
pyrazol-3~yimethyl)-cyclohexyl ester

To a mixture of trans-6-[3-(2-flucro~phenyl)-
ureide]-3,4-dihydro-lH-isoquinoline~2-carboxylic acid 4-
(3-ethoxycarbonyl-Z-oxc-propyl) ~cyclohexyl ester (189 mg)
obtained in Example (4Za) and ethanol (5 nl), hydrazine
monohydrate {(0.022 mL) was added at 0°C. During the
reaction, hydrazine monochydrate was further added thereto,
and the mixture was stirred until the reaction substrate
was consumed. The rezction mixture was concentrated and
purified by column chromatograpny
(dichloromeihane/methanol) to obtain a white solid. This
white solid was vigorously stirred in isopropyl ether and
collected by filtration to obtain the title compound (90
mg, 51%) as a white scolid.
'H NMR {400 MHz, DMSO-d6): & (ppm) = 11.2 (lH, brs}, 9.28
{14, brs), 9.06 (1H, s), 8.58 (iH, d, J = 2.3 Hz}, 8.15
(1H, dd, 7 = 8.4 and 8.4 Hz), 7.32 (1H, =), 7.26-7.21 (2H,
m), 7.16-7.09 (2H, m), 7.03-6.9% (1H, m), 5.22 (1H, s},

4.51-4.46 (3H, m), 3.56 (2H, t©, J = 6.0 Hz), 2.76 (2H, =,



J = 6.1 Hz), 2.34 (2H, 4, J§ = 7.4 Hz), 1.95-1.91 (ZH, m),
1.72-3.68 (2H, m), 1.52-1.46 (1H, m), 1.36-1.26 (2H, m),
1.08~0.87 (ZH, m):

MS (EST) m/z: 508 (M + H)™.

(Example 43) trans-6-[3-(Z-fluoro-phenyl)-ureido]-~
3,4-dihydro~1H-isoguinocline-2-carboxylic acid 4-(3-

hydroxy-isoxazol-5-ylmethyl) -cyclohexyl ester

’ F
H
SOh [5
N'—ho Y OYN O
0]

/
HO—

To a mixture of trans-6-[3-{Z~flucro-phenyl)-
ureido]-3,4-dihydro-lH~iscquinoline-2-carboxylic acid 4-
{3-—ethoxycarbonyl-2-oxo-propyl) —cycichexyl ester (127 mg)
chtained in Example (42a) and ethanol (3 mlL),
hydroxylamine hydrochloride (164 mg) was added at room
Temperature in the same way a3 in Example {42b). The
reaction mixture was heated at 80°C for 12 hours and
concentrated. The residue was purified by column
chromatography (dichloromethane/ethyl acetate). The
obtained solid was purified by PTLC
(dichloromethane/ethyl acetate=1:1) to obtain the title
compound {34 mg, 28%) as an orange solid.

'H NMR (400 MHz, DMSC-d6): & (ppm) = 9.02 (1H, s), 8.54
(18, d, J = 2.4 Hz), 8.1l6 (1H, dd, J = 8.0 and 8.0 Hz),

7.32 (iH, sy, 7.27-7.21 (ZH, m), 7.16-7.09 (ZH, m), 7.03-



i
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.98 {(1H, m), 4.51-4.46 (3H, m), 4.13 (1H, brs), 3.57 (2H,
t, J = 5.9 Hz), 2.76 (2H, t, J = 5.9 Hz), 2.1%9-2.15 (2H,
m)y, 1.%94-1.81 {2H, m), 1.77-1.74 {(2H, m), 1.56-1.48 (1H,
my, 1.37-1.27 (2H, m;, 1.08-0.98 (2H, m};
MS (ESI) m/z: 509 (M + H)T

(Example 44) trans-6-[3-{2-fluocrc-phenyl)-ureido]l-
3,4-dihydro-1H-1iscguinoline~Z~carpoxylic acid 4-(2H-
tetrazol-5-ylmethyl) -cycliohexyl ester

Y

{(44z)

To a mixture cof p-tcluenesulfonyl chloride

benzolic acid

acetonitrile

trans~{4-hydroxy-cycliohexyl)

cbtained in Example {4la)

mixture was warmed to room temperature,

overnight,

diluted with ethyl acetate,
saturated brine,

purified by column chromatography

to obtain

solid.

(2.52

(50 mL),

G,

and

the title compound

N-methylimidazole

an acetonitrile

and then concentrated.

then concentrated.

—acetonitrile

was added at 0°C.

(4.42 g,

(4.9 mL),
{50 mL)

(2.87 g

The residue was

88%)

then stirred

trans~benzolc acld 4-cyancmethyl-cyclohexyl ester

(4.71 g,
and

solution of

The reaction

then washed with water and
The residue was
(hexane/ethyl acetate)

a8 a wnite
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‘H NMR (400 MHz, CDCls): & (ppm) = 8.04 (2H, dd, J = 8.2
and 1.1 Hz), 7.57 {(1H, a4, J = 7.2 and 7.2 Hz), 7.45 [(2H,
dd, J = 7.6 and 7.6 Hz), £.98-4.%0 (1H, m), 2.32 (2H, d,
J = 7.0 Hz), 2.21-2.17 {(2H, m), 2.02-1.%98 (2H, m), 1.83-
1.72 (1H, m), 1.61-1.50 (2H, m), 1.36-1.27 (2H, m).
(44b)} trans-benzoic acid 4- (ZH-tetrazol-5-vimethyl)-
cyclohexyl ester

A mixture of trans-benzoic acid 4-cyanomethyl-
cyclohexyl ester (3.42 g} obtained in Example (44a),
trimethylsilyl azide (3.7 ml), di-n-butyltin oxide {348
mg), and toluene (30 mL} was heated at 110°C for 48 hours.
The progress of the reaction was stopped using methanol,
and the reaction mixture was concentrated. The residue
was diluted with ethyl acetate, followed by extraction
with a saturated agueous solution of godium bicarbonate.
The aqueous layer was acidified (pH = 2) by the addition
of 1 N hydrochloric acid, followed by extraction with

ethyl acetate (xZ2). The organic layer was washed with

saturated brine, then dried over sodium sulfate, and then
concentrated to obtain the title compound (2.5%7 g, 64%)
as a white solid.

'H NMR (400 MHz, CDCls): & (ppm) = 8.05 (2H, d, J = 7.0
Hz), 7.58 (1H, dd, J = 7.4 and 7.4 Bz), 7.46 (24, dd, J =
7.6 and 7.6 Hz), 4.98-4.93 (1H, m), 2.98 (2H, d, J = 7.1

Hz}, 2.17-2.13 (2H, m), 2.02-1.96 (1H, m), 1.92-1.89 (2H,

m), 1.63-1.51 (2H, m), 1.33-1.23 (2H, m).
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(ddc) trans-benzolc acid 4-[2-(4-methoxy-benzyl)-2H~
tetrazol-5-ylmethyll~cyclohexyl ester

To an acetonitrile (20 ml) suspension of trans-
benzoic acld 4-(Z2H-tetrazol-5~ylmethyl)-cyclohexyl ester
(1.34 g} obtained in Example (44b), triethylamine (0.68
mL) and 4-methoxybenzyl chloride {0.70 ml) were addsd at
room temperature. The reaction mixture was heated to
reflux for Z hours, cooled to room temperature,
concentrated, then diluted with ethyl acetate, and
filtered. The filtrate was washed with 1 N hydrochloric
acid, then dried cver sodium sulfate, and then
concentrated. The residue was purified by column
chromatography {(hexane/ethyl acetate) to obtain the title
compound (610 mg, 32%) as a colorless oil.
'H NMR (400 MHz, CDCls): & (ppm) = 8.03 (2H, d, J = 7.1
Hz), 7.55 (1H, dd, J = 7.4 and 7.4 Hz), 7.43 (2H, dd, J =
7.7 and 7.7 Hzy, 7.34 (2H, d, J = 8.6 Hz), 6.%0 (28, 4, J
= 9.0 Hz), 5.66 {2H, s), 4.96-4.89% (1H, m), 23.80 {(23H, s),
2.80 (Z2H, 4, J = 6.6 Hz), 2.13~2.09 (2H, m), 1.86-1.83
(ZH, m), 1.54-1.44 (2H, m), 1.28-1.18 {(2H, m).
{44d) trans-4-{2-(4-methoxy-benzyl)~2H-tetrazol-5-
ylmethyll-cyclohexanol

To a methanel (10 ml) solution of trans-benzoic acid
4-{2~ (4d-methoxy-benzyl) ~2H~tetrazol-5~ylmethyl]-
cyclohexyl ester (610 mg) obtained in Example (44c¢),
sodium methoxide (28% methancl solution, 0.29 mlL) was

added at reoom temperature, After 2 days, the reaction
Y
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mixture was concentrated. The residue was purified by
column chromatography (hexane/ethyl acetate=5:1-1:1 and
then dichloromethane/methanol=50:1) to obtain the title
compound {(39¢ mg, 87%) as a colorless oil.
"H NMR (400 MHz, CDCls): 8 (ppm) = 7.33 (2H, d, J = 8.2 Hz),
6.90 (2H, d, J = 8.6 Hz), 5.65 (2H, =), 3.80 (3H, s), 3.59-
3.53 (1H, m), 3.50 (iH, d, J = 5.0 Hz), 2.7% (2H, d, J =
6.7 Hzy, 1.98-1.94 (2H, m), 1.78-1.74 {38, m), 1.30-1.20
{(2H, m), 1.14-1,03 {2E, m).
(44e) trans-o-[3-(Z-fluoro-phenyl)-ureido]-3,4~-dihydro~1H-
isoquinoline-2-carboxylic acid 4-[2-(4-methoxy-benzyl)-2H-
tetrazol-5-ylmethyl]-cyclohexyl ester

The title compound (613 mg, quantitative yield) was
obtained as a white solid in the same way as in Example
(1e) from trans-4-[2-{4-methoxy-benzyl)-2H-tetrazol-5-
ylmethyll-cyclochexanol (396 mg) obtained in Example (44d)
and 1w(2—fluoro—phenyl)w3w(1,2,3,4—tetrahydro—isoquinolin—
b~yl)-urea hydrochloride (W02006004200 A1} (321 mg).
"H NMR (400 MHz, DMSO-d6): & (ppm) = 9.01 (1H, =), 8.53 (14,
d, § = 2.4 Hz), 8.16 (lH, dd, 0 = 8.2 and 8.2 Hz), 7.34-
7.30 (IH, m), 7.32 (2H, d, J = 8.6 Hz), 7.27-7.21 (2H, m),
7.16-7.09 (1H, m), 7.03-6.98 (1H, m}, 6.97-6.93 (1H, m},
©.95 (2H, d, J = 9.0 Hz), 5.79 (2H, s), 4.49~4.46 (3H, m),
3.74 (3H, s), 3.56 (2H, t, J = 5.9 Hz), 2.75% (2H, t, J =
6.5 Hz), 2.73 (2H, d, J = 6.7 Hz), 1.94-1.90 {(2H, m), 1.72-

1.08 (3H, m), 1.37-1.27 (2H, m), 1.18-1.10 (2H, m).



(44f) trans-6-{3-(Z2-fluoro-phenyl)-ureido]-3,4-dihydro-
lH-isoguinoline-Z2~carboxylic acid 4-(2H-tetrazol-5-
vimethyl)-cyclohexyl ester

An ethanol {6 mL) suspension of trans-6-[3-({2-
fiuvoro-phenyl)-ureidol-3,4-dihydro-1H-iscquinoline-2-
carbexylic acid 4-{2-{4-methoxy-benzyl)~2E-tetrazol-5~
yimethyl]-cyclohexyl ester (333 mg) obtained in Example
(d4e) ana palladium carbon (55 mg) was stirred at room
temperature for 3 days in a hydrogen atmosphere. The
reaction mixture was filtered through Celite and
concentrated. The residue was purified by column
chromatography (dichloromethane/ethyl acetate=5:1-1:1
and then dichloromethane/methanol=25:1-5:1) *¢ obtain
the title compound (22 mg, 8%) as an off-white solid.
"H NMR (400 MHz, DMSO-d6): & (ppm) = 9.01 (1H, s), 8.53
(11, d, J = 2.7 Hz), 8.16 (1H, dd, J = 8.2 and 8.2 Hz),
7.32 (1H, sy, 7.26-7.21 {2E, m), 7.15-7.09 (2H, m), 7.03-
©.98 (1H, m), 4.53-4.46 (3H, m), 3.56 (2H, t, J = 6.0 Hz),
3.17 (1H, s}, 2.77 (Z2H, t, T = 5.9 Hz), 2.77-2.73 {(m, 2H),
1.96-1.91 (2H, m), 1.70-1.66 (3H, m), 1.37-1.28 (2H, m),

L18-1.07 {2H, m);

|

MS (ESI) m/z: 494 (M + H)".

{Example 45) trans-6-[3-(zZ-flucro-phenvl)-ureido]-
3,4~-dihydro~1H-isoquincline-2~carboxylic acid 4-((8)-2,3~

dihydroxy-propoxycarbonylmethyl)~cyclohexyvl ester
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®]
HG//\\]//A\\O _

OH

To a mixture of trans-6-[3-{Z~-fluoro-phenvyl)-
ureidel -3, 4-dihydro-1H~isoguinoline-2-carpboxylic acid 4-
carboxymethyli-cyclohexyl ester (378 mg) obtained in
Exanple 2 and acetonitrile (10 mL), p-toluenesulfonyl
chloride (184 mg) and N-methylimidazole (0.19 ml) were
added at 0°C. After 30 minutes, (R)-(2,2-dimethyl~-
[1,3]dioxolan~4-yl}-methanol (0.089 mL) and acetonitrile
{2 ml) were added therets. The reaction mizxture was
stirred for 30 minutes and then concentrated. The
residue was diluted with ethyl acetats, washed with water
and saturated brine, then dried over scdium sulfate, and
then concentrated. The residue was purified by column
chromatography (dichleromethane/methanol) to obtain ester
{404 mg, 86%) as an orange oil. To a mixture of this
ester (404 mg) and methanol (6 mL), 1 N hydrochloric acid
(1.8 mL) was added. The reactilion mixture was stirred
overnight and concentrated. The residue was purified by

-

column chromatography (dichlceoromethans/methancl) to
obtain a yellow solid. This yellow solid was vigorously

stirred in isopropyl ether, then collected by filtration,
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and then dried under reduced pressure to obtain the title
compound {183 mg, 51%) as a yellow solid.

5 NMR (400 MHz, DMSO-d6): & (ppm) = 9.03 (1H, s), 8.54
(14, =), 8.15 (1H, dd, J = 8.2 and 8.2 Hz), 7.32 (1E, s},
7.25 (1H, dd, J = 8.2 and 1.2 Hz), 7.22 (1H, dd, J = 8.2
and 1.6 Hz), 7.16~7.09 (2H, m), 7.03-6.98 (lH, m), 4.8¢6
(1H, d, J = 5.1 Hz), 4.62 (1lH, t, J = 5.9 Hz), 4.49-4.46
(3H, m), 4.05 (1H, dd, J = 11.3 and 4.3 Hz}, 3.91 (1H, dd,
J = 11.1 and 6.4 Hz), 3.€5-3.62 (1H, m), 3.5% (2H, t, J =
6.0 Hz), 3.38-3.31 (2H, m}, 2.76 (2H, t, J = 5.8 Hz),
2.22 (2H, 4, J = 7.0 Hz), 1.85-1.91 (2H, m), 1.77-1.73
(2H, m), 1.57-1.50 (iH, m), 1.3%-1.30 (2H, m)}, 1.14-1.05

+
.

MS (ESI) m/z: bh44 (M + H)

(Example 46) trans-6-i3-(2-fluoro~phenyl)-ureido]-
2,d-dihydro-1H~isoquincline-2~-carboxylic acid 4-{{(R)-2,3-

dihydroxy-propoxycarbonylmethyl) ~cyclohexyl ester

PN O
HO ’ 0
o
Ester (427 mg, 9Z%) was obtained as an orange oil in
the same way as in (Example 45) from trans-6-[3-{2-

fluoro-phenyl) ~ureido]l -3, 4~-dihydro-1H-isoquincline-2-
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carboxylic acid 4-carboxymethyi-cyclohexyl ester {378 mg)

obtained in Exampie 2 and
[1,3]dioxclan~-4-yl)-methanol

(427 mg),

the title compound

(138 mg,

(S)~{(2,2-dimethyl-

{(0.089 mL). From this ester

35%) was obtained

as & white solid in the same way as in (Example 45).

M ONMR (400 MHz, DMSO-d6): & (ppm) = &
= 8.4 and 8.4 Hz), 7.32 (1H, s),

(1H,

7.

4.

MS

20-7.21 (2H, m), 7.16-7.09

85

AT
.62
.76
.91

.03

sy, 8.15 (1H, dd, J

(ZH, m),

(1H, d, J = 5.5 Hz}, 4.61 (1H, t,

{3H, m), 4.07-4.04

(ZH, m), 3.57 (Z2H,

(1H, m),

.05 {1H, s), B.56

7.03-6.98 (1H, m),

J = 5.6 Hz), 4.53-

3.93-3.89 (1H, m), 3.66-

t, J = 5.7 Hz), 3.37-3.32 (2H, m),

(2H, t, J = 5.2 Hz), 2.23 {(2H, d,

(24, m), 1.77-1.67

(ZH, m};

{3E, m),

(ESI) m/z: 544 (M + H)".

J = 6.7 Hz), 1.95-

1.40-1.30 (2H, m), 1.15-

{Example 47} trans-6-(&6-chloro-benzoxazol-2=~

ylamino) -3, 4~dihydro-1H-isoguincline-2~carboxylic acid 4-

carboxymethyl-cyclohexyl ester

\\O
1Y
O
HO

(472)

H

N N

hig
£i::]::::f/ 0

Ci

(6-chloro-benzoxazel-~2-y1)-{1,2,3,4-tetrahydro-

isoguinolin=6~yl)-amine hydrochloride

The title compound

(845 mg,

02%)

was obtained as a

light brown solid in the same way as in Example (25a)



- 160 ~

from 6-aminc-2N-Beoc-1,2,3,4-tetrahydroiscguineline (1.00
g} and 2,6&6-dichlorobenzoxazole {761 mg).
MS (ESI) m/z: 300 (M + H)7.
(47p) trans-6-(6-chloro-benzoxazol-2-ylamino) -3, 4-
dihydreo-lH-isogquinoline-Z2-carboxylic acid 4-
carboxymethyl-cyclohexyl ester

Methyl ester (104 mg, 74%) was obtained in the same
way as in Example (le} from trans- (4~hydroxy-cyclohexyl)-
acetic acid methyl ester (74 mg) obtained in Example {(1d)
and {(6-chloro-benzoxazol-2~yl)-{(1,2,3,4~tetrahydro-
isoquinelin-6-yl)-amine hydrochloride (102 mg) obtained
in Example {47a). This methyl ester (7% mg) was
hydrolyzed in the same way as in Example 2 to obtain the
title compound (432 mg, 56%) as a white solid.
'H NMR (400 MHz, DMSO-d6): & (ppm) = 12.1 {1H, brs), 10.7
(1H, sj, 7.74~-7.17 (7H, m), 4.50 (2H, =), 3.65-3.55 (2H,
m)y, 2.87-2.77 (2H, m), 2.12 (2H, d, J = 6.6 Hz), 1.99~
1.80 (2H, m), 1.84-1.60 (3H, m), 1.45-1.27 (2H, m), 1.20-
1.02 (2K, m).

MS (ESI) m/z: 484 (M + H)©'.

(Example 48) trans-6-[3-(Z2-ethoxy-5-methyl-phenyl)-
ureido] -3, 4-dihydro-iH-isogquincline-2~carboxylic acid 4-

carboxymethyl-cyclohexyl ester



ZT

e T

(4%a) 6-[3-(Z2-ethoxy-b-methyl-phenyl)-ureidol-3, 4-
dihydro~1lH-igsoquinoline-2-carboxylic acid tert-butyl
ester

The title compound (1.70 g, quantitative vyield) was
ocbtained as a white solid in the same way a3 in Example
(28a) from 6-amino-2N-Boc-1,2,3,4~-tetrahyvdroisoguincline
(993 mg) and Z2-ethoxy-5-methyl-aniline (605 mg).
"M NMR (400 MHz, CDCls): 8 (ppm) = 7.97 (1H, &, J = 1.6
Hz), 7.29-7.24 {(3H, m), 7.06 {(1H, d, T = 7.1 Hz}, €.78
(1H, dd, J = 8.6 and 2.0 Hz), 6.75 (1H, dd, J = 9.3 and
9.3 Hz), 6.69 (1H, brs), 4.54 (2H, s), 4.01 (2H, g, T =
6.8 Hz), 3.63 (2H, brs), 2.81 (2H, t, J = 5.9 Hz), 2.2%
(3H, sy, 1.50 (9H, sy, 1.34 (3H, t, T = 7.1 Hz).
{(48b} 1-{2~ethoxy-5-methyl-phenyl)-3-(1,2,3,4-tetrahydro-
isoguinolin-é-yl)-urea hydrochloride

The title compound (1.45 g, guantitative yield) was
obhtained as a white solid in the same way as in Examples
(22b) from 6~[3-(Z2-ethoxy-S-methyl-phenyl)-ureido]-3,4-
dinhydro-1H-isoguincline-2-carboxylic acid tert-butyl

ester (1.70 g) obtained in Example (48a).
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'H NMR (400 MHz, DMSO-dé): & (ppm) = 9.64 (1H, s}, 9.27
(14, brs), 8.13 (1H, s), 7.97 (1H, d, J = 2.0 Hz), 7.45
(14, d, J = 1.5 Hz), 7.28 (1H, dd, J = 8.4 and 2.2 Hz),
7.13 {(1H, d, J = 8.6 Hz), ©.88 (1H, d, J = 8.2 Hz), 6.73
(1H, dd, J = 8.2 and 2.4 Hz), 4.19 (2H, brs), 4.08 (2H, q,
J = 7.0 Hz), 3.36-3.33 {2H, m), 2.98 (2H, t, J = 6.1 Hz),
2.22 (3H, s), 1.39 (3H, t, J = 7.0 Hzj).
(48c) trans-6-[3-(2-ethoxy-5-methyli-phenyl)-ureidol-3,4-
dihydro-1H-isoquinoline-2-carboxylic acid 4-
carboxymethyl-cyclohexyl ester

Methyl ester (731 mg, 94%) was cbtained in the same
way as in Example (le) from trans-(4-hydroxy-cyclohexyl)-
acetic acid methyl ester (361 mg) obtained in Example
(1d) and 1-{2-ethoxy-5-methyl-phenyl)-3-(1,2,3,4-
tetrahydro-isogquinolin-6-yl)-urea hydrochloride (542 mg)
obtained in Example {48b). This methyl ester (731 mg)
was hydrolyzed in the same way as in Example 2 to obtain
the title compound {602 mg, 85%) as a white solid.
‘H NMR (400 MHz, DMSC-dé): & (ppm) = 12.1 (1H, s}, 9.34
(1H, =), 8.00 (2H, d, J = 9.4 Hz), 7.37 (1H, =), 7.21 (1H,
d, J = 7.8 Hz), 7.09 (1H, d, J = 8.6 Hz), 7.09 (1H, d, J
= 8.6 Hz), 6.72 (1H, dd, J = 8.2 and 2.0 Hz), 4.51-4.46
(3H, m), 4.09 (2H, ¢, J = 7.1 Hz), 3.57 (2H, t, J = 6.1
Hz), 2.76 {(2H, t, J = 5.7 Hz), 2.22 (3H, s}, 2.11 (2H, d,
J = 7.1 Hz), 1.95-1.90 (2H, m), 1.77-1.73 (2H, m), 1.67~
1.63 (1H, m), 1.3% (3H, t©t, J = 6.8 Hz), 1.37-1.29 (2H, m),

1.12-1.01 (ZH, m);



- 163 -

MS (ESI) m/z: 510 (M + H)

(Example 49) trans~6-[3-{3-methoxy~phenyl}-ureido]~-
3,4-dihydro-1H-iscquinoline-2-carboxylic acid 4-
carboxymethyl-cyclohexyl ester

H H

N N NG
NS0 &4
O

(£9a) 6-[3-(3-methoxy-phenyl)-ureidol-3,4-dihydro-1H-

HO

isoguinecline-2~carboxylic acld tert-butyl ester
The title ccmpound (1.5% g, guantitative vyield) was
obtained as a white solid in the same way as in Exanmple
(26a) from 6-aminc-2ZN-Boc-1,2,3,4~tetrahydreisoguinoline
(993 mg) and 3-methoxy-phenyl isoccyanate (0.63 mL).
'H NMR (400 MHz, CDCls): & {(ppm) = 7.29-7.20 {(2H, m),
7.24 (1H, dd, J = 6.8 and ©.8 Hz), 7.10-6.94 (2ZH, m),
7.07 (1H, s), 6.85 (1H, d, J = 9.0 Hz), 6.77 {1H, brs),
6.66 {1H, dd, J = 8.2 and 2.7 Hz), 4.52 (2H, s), 3.80 (3H,
s)y, 2.61 {(2H, t, J = 5.2 Hz)y, 2.78 (2H, t, § = 5.9 Hz),
1.50 (9H, s).
(4%pY 1-{(3-methoxy-phenyl)-3-(1,2,3,4-tetrahydro~
isoquinolin-6-yl})-urea hydrochloride
The title compound (1.34 ¢, quantitative yield) was
obtained as a white solid in the same way as in Example

(Z22bY from 6-[3-({3-methoxy-~phenyl)-ureido]~-3,4~-dihydro~
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1H-isoguinoline-Z-carboxylic acid tert-butyl ester (1.58
g) obtained in Example {48a).
'H NMR (400 MHz, DMSO-d6): & (ppm) = 9.10 (lH, brs), 9.05
{2H, =)y, 7.40 (1E, d, J = 1.9 Hz), 7.28 (1H, dd, J = 8.4
and 2.1 Hz), 7.20 (1H, dd, J = 2.2 and 2.2 Hz), 7.18 (1H,
dd, J = 8.2 and 8.2 Hz), 7.13 (iHd, d, J = 8.2 Hz), 6.82
(1B, dd, J = 8.2 and 2.0 Hz), 6.55 (1H, dd, J = 8.2 and
2.3 Hz), 4.19% (2H, s), 3.73 (3H, é), 3.36 (2H, &, J = 6.2
Hz), 2.98 (2H, &, J = 6.2 Hz).
(49c) trans-6-[3-(3-methoxy-phenyl)~ureide]-3,4~dihydro-
1H~isoguinoline~Z~carpoxylic acid 4-carboxymethyl-
cyclohexyl ester

Methyl ester (743 mg, guantitative yield} was
obtained in the same way as in Exampie (le) from trang=-
(4-hydroxy-cyclohexyl)~acetic acld methyl ester (361 mg)
obtained in Example (1d} and 1-(3-methoxy-phenyl)-3-
(1,2,3,4-tetrahydro-isoquinelin-6-yl)-urea hydrecchloride
{500 mg) obtained in Example (4%b). This methyl ester
(743 myg) was hydrolyzed in the same way as in Example 2
to obtain the title compound (603 mg, 85%) as a white
solid.
'H NMR (400 MHz, DMSC-d6): & (ppm) = 12.1 (1H, s}, 8.73
(1H, s), 8.66 (1H, =), 7.32 (1H, s), 7.23-7.19 (2H, m),
7.17 (1H, t, J = 8.4 Hz}), 7.08 (iH, 4, J = 8.3 Hz), €.92
{1H, dd, J = 7.7 and 1.3 Hz), 6.35 {1H, 4dd, J = 7.8 and
2.4 Hz), 4.51-4.46 (3H, m), 3.73 (3H, s), 3.57 (2H, t, J

= 5.9 Hz), 2.75 (2B, t©, J = 5.7 Hz), 2.12 (2H, d, T = 7.0
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Hz), 1.%5-1.8%1 {(2H, m), 1.77-1.74 (2H, m), 1.68-1.62 (1H,
m), 1.39-1.29 (ZH, m), 1.11-1.02 (2H, m);

MS (BESTY m/z: 482 (M + H)T.

{(Example 50) trans-©6-(3-phenyl-ureido)-3,4-dihydro-
lH-isoguinecline~Z-carboxylic acid 4-carboxymethyl-

cyclohexyl ester
H H
N\”/N
\\O @ O @
o " \H/
0]
HO

(b0a) 6-(3-phenyl-ureido)-3,4-dihydro-1H-isoquincline-2-
carboxylic acid tert-butyl ester

The title compeound (261 mg, quantitative yield) was
obtained as a white solid in the same way as in Example
{26a) from 6-aminc-2N-Boc-1,2,3,4~tetrahydroisoquineline
(220 mg) and phenyl isocyanate (0.12 ml).
‘M NMR (400 MHz, CDCls): & (ppm) = 7.37-7.32 (34, m},
7.31-7.01 (5H, m}, €.78-6.67 (2H, m), 4.52 (2H, s}, 3.62

(2H, t, & = 5.2 Hz}, 2.7% (2H, ©, J = 5.8 Hz), 1.50 (8H,

(50b) l~phenyi-3-{1,2,3,4~tetrahydro-iscquinolin-6-y1}-
urea hydrochloride

The title compound (212 mg, guantitative yield) was
obtained as a white solid in the same way as in Example

(22b) from &-(3-phenyl-ureido)-3,4-dihydro-1H-



isoquinoline-2-carboxylic acld tert-butyl ester (261 mg)
obtained in Example (b0aj.
*H NMR (400 MHz, DMSO-dé): & (ppm) = 8.98 (2H, brs), 8.96
(1H, sy, 7.4% (24, 4, 3 = 7.9 Hz), 7.40 (1H, 4, J = 2.0
Hz), 7.30-7.26 (3H, m), 7.13 (1H, d, J = 8.6 Hz), ©6.97
{1, dd, J = 7.4 and 7.4 #Hz}, 4.19 (2H, s), 3.37-3.31 (2H,
my, 2.97 {2H, t, J = &.5 Hz).
{530¢c) trans-6-{3-phenyl-ureido}~-3,4-dihvydro-1H-
lgcguinoline-2-carboxylic acid 4-carboxymethyl-cyclcohexyl
ester

Methyl ester (329 mg, guantitative yield) was
obtained in the same way as in Example {(le) from trans-
(4d~hydroxy-cyclohexyl)-acetic acid methyl ester (171 mg)
obtained in Example (1d) and l-phenyl-3-(1,2,3,4-
tetrahydro-isoguinolin-6-yl) -urea hydrochloride (215 mg)
obtained in Example (50b}. This methyl ester (325 mg)
was hydrclyzed in the same way as in Example 2 to obtain
the title compound (281 mg, 88%) as a white solid.
*H NMR (400 MHz, DMSO-d6): & (ppm) = 12.1 (1H, s), 8.75
(1H, s), 8.71 (1H, s), 7.45 (2H, d, J = 7.4 Hz), T7.32-
7.22 (4H, m)y, 7.09 (1H, d, J = 8.2 Hz}), 6.96 (1H, dd, J =
7.2 and 7.2 Hz), 4.51-4.46 (3H, m), 3.57 (2H, t, J = 5.6
Hz), 2.75% (24, t, J = 5.9 Hz), 2.11 {(ZH, d, I = 7.0 Hz),
1.95-1.81 {2H, m), 1.77-1.74 (2H, m), 1.68-1.62 (1H, m},
1.39~1.29 (2H, m), 1.12-1.02 (2H, m);

MS (EST) m/z: 452 (M + H)".
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(Example 51) trans-€é-[3-(3-diflucromethoxy-phenyl)-
ureido}-3, d-dihydro~1lH-iscquinoline-2~carboxylic acid 4-

carboxymethyl-cyclohexyl ester
H H
O -~ Y
/H\D O
HO

(5la) 6-[3-(3~difluorcmethoxy-phenyl}-ureido]-3,4-
dihydro-lH-1isoquinoline-2-carboxylic acid tert~butyl
ester

The title compound {1.63 g, 924%) was obtained as a
white solid in the same way as in Example (28a) from 6-
aminoe~Z2N-Boc-1,2,3, 4d-tetrahydroiscguinceline (%92 mg) and
3-difluoromethoxy-aniline (0.4% mL).
"H NMR (400 MHz, CDCls): & (ppm) = 7.41-6.5% (7H, m),
7.16 (1H, 4, J = 9.0 Hz), 6.81 (1H, dd, J = 8.0 and 2.2
Hz), 6.49 (1H, dd, J = 74.1 and 74.1 Hz), 4.50 {(2H, =),

1 (2§, &, J = 6.1 Hz), 2.76 (2H, s), 1.51 (SH, s).

021

3.

{5

-]

b} 1-(3-difliuvoromethoxy-phenyl)-3-(1,2,3,4-tetrahydro~
isoquinolin-6-yl)~urea hydrochloride

The title compound (1.35 g, 98%) was obtained as a
white solid in the same way as in Example (22b}) from 6&-
[3-(3-diflucromethoxy-phenyl)-ureido]-3,4-dihydro-1H~
isoguinoline-2-carboxylic acid tert-butyl ester (1.63 g)
cbhtained in Example (5la).
‘H NMR (400 MHz, DMSO-d6): & (ppm) = 9.25 (1H, s), 9.08

(1H, s}, 8.03 (1H, brs), 7.49 (I1H, dd, J = 2.1 and 2.1



Hz), 7.40 (1H, &, J = 2.0 Hz), 7.21 {iH, dd, J = 74.1 and
74.1 Hzy, 7.32 (lH, dd, J = B.2 and 8.2 Hz), 7.2% (1E, dd,
J = 8.6 and 2.4 Hz), 7.19-7.16 (1H, m), 7.14 (IH, d, J =
8.2 Hz), 6.78 {(1H, dd, J = 8.4 and 2.6 Hz), 4.20 (2H, s),
3.36 (2H, t, J = 6.5 Hz}, 2.98 (ZH, t, & = 6.1 Hz).
(51c) trans-6-[3~-(3-difluorcmethoxy-phenyl)-ureido]-3, 4-
dihydro-lH-isoguinoline~Z-carboxylic acid 4-
carboxymethyl~cyciohexyl ester

Methyl ester ({797 mg, quantitative yvield) was
obtained in the same way as in Example (le) from trans-
(4~hydroxy-~cyclchexyl)-acetic acid methyl ester (361 mg)
obtained in Example {(ld) and 1-(3-diflucromethoxy-
phenyl)-3-(1,2,3,4-tetrahydro-isoquinolin-6-yl)-urea
hydrochloride (555 mg) obtained in Example (51b). This
methyl ester (787 mg) was hydrelyzed in the same way as
in Example 2 to cobtain the title compound (619 mg, 80%)
as a white solid.
'H NMR (400 MHz, DMSO-d6): & {ppm) = 12.1 {(1H, s), 9.08
(1H, brs), 8.88 (14, brs), 7.49 (1H, 4, J = 2.3 Hz), 7.21
(1H, dd, J = 74.1 and 74.1 Hz), 7.34-7.29 (2H, m), 7.25-
7.18 (2H, my, 7.0% (1H, 4, J = 8.6 Hz), 6.76 (1lH, d, J =
10.2 Hz), 4.48-4.47 (3H, m), 3.57 (2H, t, J = 5.8 Hz),
2.75 (24, t, J = 6.1 Hz), 2.11 (2H, 4, J = 7.5 Hz), 1.95~
1.96 (2H, m), 1.78-1.74 (2H, m), 1.68-1.62 (1H, m), 1.35-
1.2% (2H, m), 1.12-1.02 {(2H, m);

MS (EST) m/z: 518 (M + H)".
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(Example 52) trans~é-[3-(3-trifluoromethoxy-phenyl)-
ureido]-3,4-dihydro-1H-isoquinoline-2-carboxylic acid 4-

carboxymethyl-cyclohexyl ester
H H
N N 0 F
bl T
RS, N 0 F
0O n T
0
HO

(52a) 6-[3~(3-trifluoromethoxy-phenyl)-ureido]~3,4-
dihydro-1lH-isogquincline-Z2-carboxylic acid tert-butyl

o

ester
The title compound (1.72 g, 95%) was cbtained as a
white solid in the same way as in Example (28a) from 6-
amino-2N-Bec-1,2, 3, 4-tetrahydroisoquinoline (992 mg) and
3-trifluoromethoxy-aniline (0.53 mL).
'H NMR (400 MHz, CDCl3): & (ppm) = 7.41 (1H, brs), 7.35-
£.55 (74, m), 6.91 {(1H, 4, J = 7.8 Hz), 4.51 (2H, s},
3.2 (24, t, J = 6.0 Hz), 2.77 (2H, brs), 1.32 (%H, s).
(52b) 1-{3-trifluoromethoxy-phenyl)-3~{1,2,3,4-
tetrahydro~isogquinolin-6-yl)-urea hydrochloride
The title compound (1.47 g, quantitative yield) was
cbtained as a white solld in the same way as in Example
(22b) from 6-[3~(3-triflucromethoxy-phenyl)-ureido]-3,4-
dihydro~lH~isoguinocline-2-carboxylic acid tert-butyl
ester (1.72 g) obtained in Example (52a).
"M NMR (400 MHz, DMSO-d6): & (ppm) = 9.36 (1H, s), 9.10
{(1H, s}, 8.89% (1H, brs), 7.72 (1H, s), 7.42-7.38 (2H, m),

7.30-7.26 (2H, m), 7.14 (1H, d, J = 8.2 Hz), 6.96-6.93



(1K, m), 4.20 {(2H, s), 3.36 (2H, t, J = 6.4 Hz}, 2.9%8 {(2H,

t, J = 6.2 Hz}.

(52c} trans-6-[3-{(3~trifluorcmethoxy-phenyl)~ureido]~3,4-

dihydro~1H-isoquinoline-2Z2-carboxylic acid 4-
carpoxymethyl-cyclichexyl ester

Methyl ester (811 mg, 99%) was obtained in the same
way as in Example (le) from trans-(4-hydroxy-cyclohexyl)-
acetic acid methyl ester (3561 mg) obtained in Example
(1d) and 1-{(3-trifluoromethoxy-phenyl)-3-{1,2,3,4~-
tetrahydro-isoguinolin~6~yl)~urea hydrochloride (582 mg)
obtained in Example (52b). This methvyl ester (811 mg)
was hydrolyzed in the same way as in Example 2 to obktain
the title compound (625 mg, 78%) as a white solid.

'H NMR (400 MHz, DMSO-dé6): & (ppm) = 12.1 (1H, s), 9.05
(1H, &), &8.77 {(LH, s, 7.71 (14, sy, 7.40 (lH, dd, J =
8.2 and 8.2 Hz), 7.33 (1lH, s), 7.28 (1H, dd, J = 7.8 and
1.5 Hz)y, 7.22 (1H, dd, J = 8.2 and 0.8 Hz), 7.10 (1H, d,
J = 8.6 Hz), 6.94 (1H, d, J = 8.2 Hz}, 4.51-4.47 (3H, m},
3.57 (2H, &, J = 5.8 Hz), 2.76 (2H, t, J = 5.7 Hz), 2.12
(248, 4, J = 7.1 Hz), 1.85-1.91 (2H, m), 1.77-1.74 (2H, m),
1.67-1.62 {(1H, m), 1.39-1.30 (2H, m), 1.11-1.03 {Z2H, m);

MS (ESI) m/z: 536 (M + H}°

(Example 532) trans-6-[3-{32~ethoxy-2-methyl-phenvl)-
ureidel-3, 4-dihydro~1H-iscgquincline~Z2~carboxylic acid 4-

carboxymethyl-cyclohexyl estex



. O
!
N\H/N o\7
e Li::]::::r/ O CH,
O ~ \H/
)J\/O I
HO

(53a) 6-[3-(3-ethoxy-Z-methyl-phenvl)-ureido]-3, 4~
dihydro-1H-isoquinoline-2-carboxylic acid tert-butyl

ester

Q

The title compound (1.26 g, 78%) was chtailned as a
white solid in the same way as in Example (28a) from 6-
amino~2N~Boc~1,2, 3,4-tetrahydroiscguinocline (943 mg) and
3-ethoxy-2-methyl~aniline (EPL1679308) (576 mg).

'H NMR (400 MHz, CDCls): & (ppm) = 7.23-7.14 (2H, m),

7.19 (IH, dd, J = 8.1 and 8.1 Hz), 7.06 (1H, d, J = 8.3
Hz), 7.0z (1H, d, J = 7.8 Hz}, 6.78 (lH, 4, J = 8.3 Hz},
6.45 (1H, s), 6.18 {(1H, &), 4.51 (2H, s), 4.06 (2H, g, J
= 7.0 Hz), 3.61 (2H, t, J = 4.9 Hz), 2.79 (2H, t, JT = 5.7
Kz), 2..7 (3H, s}, 1.44 {(3H, t, J = 7.1 Hz), 1.49 (%H, s).
(53b) 1-{(3-ethoxy-Z-methyl-phenyl)-3-(1,2,3,4-tetrahydro~
isoguinolin-6-yl)-urea hydrochloride

The f£itle compound (1.08 g, guantitative yield) was
obtained as an off-white solid in the same way as in
Example (22b) from 6-[3-(3~ethoxy-Z2-methyl-phenyl} -
ureide] -3, 4-dihydro-~iH-iscguinocline-2~carboxylic acid
tert-butyl ester (1.26 g) cobtained in Example (53a).
'HONMR (400 MHz, DMSO-d6): & (ppm) = 9.28 (1H, s), 9.02
{1H, brs), 8.11 (1H, s}, 7.42 (1H, d, § = 4.3 Hz), 7.40



(IH, s), 7.28 (1H, dd, J = 8.2 and 2.3 Hz), 7.12 (iH, 4,
J = 8.6 Hzj, 7.07 {(l1H, ad, J = 8.1 and 8.0 Hz), 6.67 (1H,
d, J = 7.8 Hzy, 4.19 (2H, s), 4.01 (2H, g, J = 6.9 Hz),
3.37-3.34 (2H, m), 2.897 {(2H, t, J = 6.2 Hz), 2.0% (3H, s),
1.35 (3H, t, J = 6.8 Hz).
{53c) trans-6-{3-(3-ethoxy-Z-methyl-phenyl)-ureidol-3, 4~
dihydro-lH-isoquinoline-Z-carboxylic acid 4-
carboxymethyl-cyclohexyl ester

Methyl ester (785 mg, quantitative yield) was
cbtained in the same way as in Example (le) from trans-
(4-hydroxy-cyclohexyl}-acetic acid methyl ester (361 mg)
obtained in Example (1d) and 1-(3-ethoxy-2-methyl-
phenyl)-3-(1,2,3,4-tetrahydro-isoquinclin-é-yl}-urea
hydrochleride obtained in Example (53b). This methyl
egster (785 mg) was hydrolyzed Iin the same way as in
Example 2 to cbtain the title compound (665 mg, 87%) as a
white solid.
'H NMR (400 MHz, DMSO-d6): & (ppm) = 12.1 (1H, s), 8.98
(1H, sy, 7.96 {(1H, s}, 7.42 (1H, d, J = 7.8 Hz), 7.33 (1lH,
s), 7.22 (1H, d, J = 8.2 Hz), 7.08 (1H, d, J = 8.2 Hz},
7.06 (1H, d, J = 8.3 Hz}, 6.67 (IH, d, J = 8.2 Hz), 4.51-
4.46 (3H, m), 4.01 (2H, g, J = 7.0 Hz), 3.57 (2H, t, J =
5.9 Hz), 2.75 (2H, t, J = 5.7 Hz), 2.11 (2H, d, J = 6.6
Hz), 2.08 (3H, s), 1.85-1.81 {(2H, m), 1.77-1.74 (24, m),
1.67~1.63 (1H, m), 1.39-1.29 (2H, m), 1.35 (BH,.t, J =
6.9 Hz), 1.11-1.01 (2H, m);

MS (ESI) m/z: 510 (M + H)".



(Example 54) trans-6-[{3-{3-ethoxy-4-methyl~phenyl)-
ureide]-3,4-dihydro~lH~isoguinoline~-2-carboxylic acid 4-

carboxymethyl-cyclohexyl ester
H H
N\H/N o\]
o) o \W/ CH,
O
HO

(34a) 6-[3-({3-ethoxy-4-methyl-phenyl)~ureidol-3,4~
dihydro~lH-iscguinoline-Z-~carboxylic acid tert-butyl
ester

The title compound (1.55 g, %6%) was cbtained as a
pink solid in the same way as in Example (Z28a) from 6-
amino-2N-Boc~1,2,3,4-tetrahydroisoguinoline (943 mg) and
3-ethoxy-4-methyl-aniline (Chemische Berichte 1806, 39,
3248.) (574 mg).
M ONMR (400 MHz, CDCls): & {ppm) = 7.1%9-6.91 (3H, m),
7.07 (14, 4, J = 7.8 Hz), 7.00 (1H, d, J = 1.9 Hz), 6.69
(1H, brs), 6.67 (1H, d, J = 2.0 Hz), €.62 (1H, brs), 4.52
(24, s), 4.01 (2H, g, J = 6.8 Hz), 3.61 (2H, brs), 2.78
(2H, &, J = 5.9 Hz), 2.19 (3H, s), 1.49 (8H, s), 1.41 (3H,
£, J = 6.9 Hz}.
(54b) 1-(3-ethoxy=~4-methyl-phenyl)-3-(1,2,3,4~tetrahydro~
isoquinolin-6-yl)-urea hydrochloride

The title compound {(1.28 g, %8%) was obtainsd as an
off-white solid in the same way as 1in Example (22b) from

6-[3~-(3-ethoxy-4~methyl-phenyl)-ureido}-3,4~dihydro-1H=
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isoguinoline~2~carboxylic acid tert-butyl ester (1.55 g)
obtained 1in Example [54a}.
3 NMR (400 MHz, DMSO-dé): & (ppm) = 9.09 (1H, s}, 8.98

(1€, sy, B.92 (1H, sy, 7.41 (lH, &, J = 1.6 Hz), 7.27 (1H,
dd, J = 8.4 and 2.1 Hz), 7.22 {(iH, d, J = 2.0 Hz), 7.12
(1K, d, J = 8.6 Hz), 7.01 (1H, d, J = 8.6 Hz), €.79 (1H,
dd, J = 8.0 and 2.1 Hz), 4.1% (2H, brs), 3.99 (2H, g, J =
6.9 Hz}, 3.47 (ZH, brs), 2.98 (ZH, t, J = 6.2 Hz), 2.08
(34, &), 1.36 (3H, t, § = 7.1 Hz).
(534c)y trans-é~[3-(3-ethoxy-4-methyl-phenyl)-ureidol-3, 4-
dihydre~1lH-isoguinoline~2-carboxylic acid 4-
carboxymethyl-cyclohexzyl ester

Methyl ester (785 mg, guantitative yield) was
obtained in the same way as 1in Example (le} from trans-
(d-hydroxy-cyclohexyl)—acetic acid methyl ester (361 mg)
obtained in Example (1d) and 1-(3-ethoxy-4-methyl-
phenyl)-3-(1,2,3,4-tetrahydro-isoquinolin~6-yl)} -urea
hydrochloride (543 mg) obtained in Example (54b). This
methyl ester (785 mg) was hydrolyzed in the same way as
in Example 2 to obtain the title compound (635 mg, 83%)
as a white solid.
"H NMR (400 MHz, DMSO-d6): & (ppm) = 12.1 (1H, s}, 8.65
(1H, s), 8.64 (1H, s), 7.33 {(1H, s), 7.22 (1, 4, J = 2.0
Hz), 7.20 {iH, d, J = 9.0 Hz), 7.08 (1H, d, J = B.2 Hz},
7.00 (1H, d, 0 = 8.2 Hz), 6.79 (1H, dd, J = 8.0 and 2.1
Hz), 4.4%-4.46 (3H, m), 3.98 (2H, g, J = 6.9 Hz), 3.57

(2H, £, J = 5.9 Hz), 2.75 (2H, t, J = 6.0 Hz), 2.11 (2H,
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d, 3 = 7.0 Hz}, 2.07 {(3H, s), 1.95-1.91 (24, m), 1.77-
1.74 (2H, m}, 1.68-1.63 (1H, m), 1.39-1.2% (2H, m), 1.35
(3H, t, J = 7.1 Hz), 1.11-1.02 (Z2H, m};

MS (ESI) m/z: 510 (M + H)

(Example 55) trans-6-[{3-(>-ethoxy-2-methyl-phenyl)~
ureido] -3, 4~dihydro~1lE~isogquinoline-Z-carboxylic acid 4=~

£~

carboxymethyl~cyclohexyl ester
H H
N\W/N O
\\O @/ O D/ T
0 - Y
O
HO

(55a) 6-[3-(h-ethoxy-Z-methyl-phenyl)-ureido]-3,4-
dihydro~1H~isoguincline-2-carboxylic acid tert-butyl
ester

The title Compound (1.60 g, 99%) was cbtainesd as a
white sclid in the same way as in Example (28a) from 6-
amino-2N-Boc-1,2,3,4-tetranydroiscoquinocline (943 mg) and
S5-ethoxy-Z-methyl-aniline (Chemische Berichte 1958, 92,
674.) (581 mg) .
"H NMR {400 MHz, CDCls): 8 (ppm} = 7.18-6.98 (2H, m),
7.16 (1H, brs), 7.13 (1K, d4, J = 8.6 Hz}, 7.02 (1H, 4, J
= 7.4 Hz), 6.71 (1H, dd, J = 8.2 and 2.7 Hz), 6.54 (1lH,
brs), 6.26 (lH, brs), 4.52 {(2H, =), 4.02 (2H, g, J = 7.1
Hz}, 3.62 (2H, brs), 2.7% {(2H, £, J = 5.9 Hz}, 2.19 (3H,

s), 1.4% (8H, s), 1.40 (3H, t, J = 7.0 Hz).



{55b) 1w(5—ethoxy—2~methyl—phenyl)w3m(1,2,3,4—tetrahydro—
isoguinolin-6-yl)-urea hydrochloride

The title compound (1.36 g, guantitative yield) was
obtained as a white solid in the same way as in Example
(22b) from 6—{3—{5—ethoxy-2—methyl—phenyl)wureidOEHB,é—
dihydro-lH-isoguinoline-2Z-carboxylic acid tert-butyl
ester (1.60 g) obtained in Example {(55al.
ly NMR (400 MHz, DMSO-dé6): & f{ppm) = 9.52 (1H, s}, 9.11
(14, brs), 8.13 (14, s), 7.59 (14, 4, J = 2.8 Hz), 7.43
(i#, d, J = 1.9 Hz), 7.29 (14, dd, J = 8.4 and 2.2 Hzy,
7.13 (1H, 4, J = 8.2 Hz), 7.04 (1H, ¢, J = 8.2 Hz), 6.50
(1H, dd, J = 8.2 and 2.8 Hz), 4.20 (2H, s), 3.96 (2H, g,
J = 7.0 Hz), 3.38-3.34 (2H, m), 2.98 (2H, t, J = 6.Z Hz),
2.18 (34, s), 1.31 (3#, t, J = 7.1 Hz).
{55¢) trans—G—[S—(5—ethoxy~2—methyl—phenyl)—ureido]—3,4_
dihydro-1H-isoquinoline-2-carboxylic acid 4-
carboxymethyl-cyclohexyl ester

Methyl ester (732 mg, 93%) was cbtained in the same
way as in Example (le) from trans- (4-hydroxy-cyclohexyl] -
acetic acid methyl ester (361 mg) obtained in Examnple
{1d} and 1—(5methoxy—2—methyl—phenyl)—3—(1,2,3,4—
tetrahydro-isogquinolin-6-ylj-urea hydrochloride (543 mg)
obtained in Example (55b). This methyl ester (732 mg)
was hydrolyzed in the same way as in Example 2 to obtain
the title ccmpound (579 mg, 81%) as a white solid.
1y NMR (400 MHz, DMSO-dé): & (ppm) = 12.1 (I1H, s), 9.07
(1H, s}, 7.8% (11, s), 7.59 (1H, &, J = 2.3 Hz), 7.35 (1iH,
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s}, 7.21 (14, d, J = 7.8 Hz), 7.09 (1lH, d, T = 8.6 Hz),
7.04 {(1H, ¢, J = 9.0 Hz), 6.5C (1H, dd, J = 8.2 and 2.7
Hz}, 4.31-4.46 {(3H, m), 3.56 (24, g, J = 6.8 Hz), 3.57
(2H, t, J = 6.1 Hz), 2.76 (2H, t, J = 5.6 Hz), 2.16 (3H,
sy, 2.11 {Z2H, d, J = 7.0 Hz), 1.%4-1.91 (2H, m}, 1.77-
1.74 (ZH, m), 1.68-1.62 (iH, m), 1.39~1.29 (2H, m), 1.31
(38, ¢, J = 7.0 Hz), 1.12-1.03 {(2H, m);

M5 {(ESI) m/z: 510 (M + H)

(Example 56) trans-6-[3-(3-fluorc~5-methoxy-phenyl)-
ureide] -3, 4-dihydro-lH-isogquinoline-2-carboxylic acid 4-

carboxymethyl-cyclchexyl esterx

H
N

N o
T \CH3
O _N 0
o R \n/
0 F
HO

{56a} 6~[3~(3~-fluorc~5S-methoxy-phenvl)-ureido]-3,4-
dihydro-1lH-isoguinoline-Z-carboxylic acid tert-butyl
ester

The title compcund (838 mg, 57%) was cbtained as a
white solid in the same way as in Example (22a) from 6-
amino-2N-Boc-1,2, 3, 4-tetrahydroisoguineline (993 mg) and
3-flucro-5-methoxy-benzoic acid (681 mg).
'HONMR (400 MHz, CDCls): 8 (ppm) = 7.46-6.70 (4H, m),
7.21 (1H, brs), ©.79 (1H, s), 6.57 (1H, brs), 6.34-6.30
(1H, m), 4.49 (24, s), 3.75 (3H, s), 3.60 {(2H, t, J = 6.0

Hz}, 2.75 (2H, brs), 1.51 {(%H, s).
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(56b) 1~{3-fluocro-5-methoxy-phenyl; -3-(1,2,3,4~
tetrahydro-isoguinolin-6-vl) -urea hydrochloride

The title compound (742 mg, 24%) was obtained as an
off-white solid in the same way as in Example (22b) from
6-{3-(3-fluorc-5-methoxy-phenyl)-ureido]-3,4d~-dihydro-1H-
isoquinoline-2-carboxylic acid tert-butyl ester (938 mg)
cbtained in Example (56a).
"H NMR (400 MHz, DMSO-dé): & (ppm) = 9.28 (1H, s), 92.10
(1H, s), 9.05 (1H, brs), 7.39% (1H, d, J = 1.9 Hz), 7.28
(1H, dd, J = 8.4 and 2.1 Hz), 7.13 (1H, d, J = 8.2 Hz),
6.99-6.%6 (1H, m), €.83 (1H, s), 6.46-6.42 (1H, m), 4.18%
(2H, s), 3.74 (3H, =), 3.38-3.34 (24, m), 2.97 (2H, t, J
= §.4 Hz).
(56¢c) trans-6-{3-{(3-flucro-5-methoxy-phenyl)-ureido]-3,4-
dihydro-1H-isoguinoline-2-carboxylic acid 4-
carpoxymethyl-cyclohexyl ester

Methyl ester (770 mg, guantitative vyield) was
obtained in the same way as in Example (le) from trans-
(4-hydroxy-cyclcochexyl)—acetic acid methyl ester (361 mg)
obtained in Example (1d) and 1-{3-flucrc-5-methoxy-
phenvl)-3-(1,2,3,4-tetrahydro~isoquineclin-6-yl) -urea
hydrochloride obtained in Example (56b). This methyl
ester (770 mg) was hydrolyzed in the same way as in
Example 2 to obtain the title compound (630 mg, 84%) as a
white solid.
‘H NMR (400 MHz, DMSC-d&): & (ppm) = 12.1 (1H, s), 9.11
(1H, brs), 8.91 {(1H, brs), 7.32 (1H, d, J = 1.9 Hz), 7.23
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(1H, dd, T = 8.2 and 1.9 Hz), 7.09 (1H, d, J = 8.6 Hz),
6.98 (1H, dt, J = 11.6 and 2.0 Hz), 6.85 (1H, s}, 6.42
(1H, dt, J = 10.8 and 2.2 Hz), 4.48-4.46 (34, m), 3.74
(3H, &), 3.57 (2H, t, J = 5.9 Hz), 2.75 (2H, t, J = 6.0
Hz), 2.11 (2H, d, J = 6.7 Hz), 1.95-1.90 (28, m), 1.77-
1.74 (2H, m), 1.69-1.63 (14, m), 1.39-1.26 (24, m), 1.12~
1.02 (2H, m):

MS (ESI) m/z: 500 (M + H)*.

(Example 57) trans-6-[3-(3,4-diflucro-phenyl)~
ureido]-3,4~dihydro-1H-isoguinoline~2~carboxylic acid 4-

carboxymethyl-cyclohexyl ester
H H
N\U/N F
j\/Q\H/ F
O
HO

(57a) 6-{3-{3,4-difluocro-phenyl)~ureidol-3,4-dihydro-1H-
isoquinoline—Z—carbdelic acid tert-butyl ester

The title compound (1.49 g, 92%) was obtained as a
white solid in the same way as in Example (28a) from 6-
amino-2N-Boc-1,2,3,4-tetrahydroisoquinoline (893 mg) and
3,4-difluoro-aniline (51¢ mg).
'H NMR (400 MHz, CDCly): & (ppm) = 7.42 (1H, brs), 7.30-
6.82 (6H, m), 6.56 (1H, brs), 4.51 (2H, s}, 3.62 {2H, t,
J = 6.0 Hz), 2.78 (2H, brs), 1.531 (9H, s}.
(57b) 1-(3,4~-difluorc-phenyl)-3-(1,2,3,4-tetrahydro-

isoquinclin-é-yl)~urea hydrochlioride



The title compound (1.25 g, guantitative yield) was
obtained as an off-white sclid in the same way as in
Example (22b) from 6-[3-(3,4-difluoro-phenyl)-ureido]-
3,4-dihydro-1lH~isoquinoline-Z2-carboxylilc acid tert-butyl
ester (1.49%9 g} obtained in Example (57a).
ly NMR (400 MHz, DMSO-dé): 8 {(ppm) = 9.40 (1H, s), 9.18
(1H, s}, 9.13 {1H, brs), 7.71-7.65 {(1H, m}, 7.3%-7.32 (ZH,
m), 7.29 (1H, dd, J = 8.6 and 1.9 Hz), 7.14 (1H, &, J =
8.6 Hz), 7.12-7.08 (1H, m), 4.20 {(2H, =), 3.38-3.34 (2H,
my, 2.98 (2H, t, J = 6.0 Hz).

(b7¢c) trans-6-[3-(3,4~difluocro-phenyl)-ureido]-3,4-
dihydro-lH-isoguinoline—-2~carboxylic acid 4-
carboxymethyl-cyclohexyl ester

Methyl ester (752 mg, quantitative yield) was
obtained in the same way as in Example (le) from trans-
(d-hydroxy-cyclohexyl)-acetic acid methyl ester (361 mg)
obtained in Example (1d} and 1-{(3,4~-difluocro-phenyl}-3-
{1,2,3,4~tetrahydro-isoguinolin-é~-vl)-vrea hydrochloride
(510 mg) obtained in Example (57b}. This methyl ester
(752 mg) was hydrolyzed in the same way as in Example 2
to cobtain the title compound (678 mg, 93%) as a white
golid.

'"H NMR (400 MHz, DMSO~d6): & (ppm) = 12.1 (1H, s), B.98
(1H, brs), 8.7% {1H, brs), 7.71-7.65 (1H, m), 7.38-7.31
(2H, m), 7.23 (1H, d, J = 7.5 Hz), 7.14-7.08 (2H, m),
4.51-4.47 (3H, m), 3.57 (2H, t, J = 5.8 Hz), 2.75 (Z2H, t,

J = 5,9 Hz), 2.12 {2ZH, 4, J = 7.1 Hz), 1.%5-1.81 {(2H, m),
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1.77-1.74 (2H, m), 1.68-1.63 (1lH, m), 1.39-1.29 (ZH, m),
1.11-1.03 (ZH, m);

M3 (ESI) m/z: 488 (M + H) .

(Example 58) trans-6~[3-{4-fluoro-3-methoxy-phenyl)~
ureido] =3, 4~dihydro-1H-iscquinoline-2~carboxylic acid 4-

carboxymethyl-cyclohexvyl ester
S 0
\[r \CHS
J0 N o
0 - \W/ F
o
HO

(b8a) 6-{3-(4-flucro~3~methoxy-phenyl)~ureido]-3,4-
dihydro-1H-isoquinoline-2~carboxylic acid tert-butyl
ester

The title compound {614 mg, 48%) was obtained as a
white s¢lid in the same way as in Example (22a) from 6-
amino-2N-Boc-1,2, 3, 4-tetrahydroisoquincline (760 mg} and
d~flucro~3~maethoxy-benzoic acid (521 mg).
'H NMR (400 MHz, CDCls): 8 (ppm) = 7.31-6.82 (5H, m},
7.00 (14, dd, J = 9.8 and 9.8 Hz), 6.77 (1H, brs), 6.68
(1H, brs), 4.52 (2H, s), 3.88 (3H, s), 3.62 (Z2H, brs),
2.79 (2H, bre), 1.50 (8H, s).
{58b) 1-(4-fluoro-3-methoxy-phenyl)-3-(1,2,3,4-
tetrahydro-isoquinolin-6-yil)-urea hydrochloride

The title compound (507 mg, 98%) was obtained as a

white solid in the same way as in Example (ZZb} from 6-

[3-(4~Ffluoro-~3-methoxy~phenyl ) —ureidcj~-3, 4-dihydro-1H-
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isoquinoline~Z-carboxylic acid tert-butyl ester (614 mg)
cbtalned in Example (58a).
‘Y NMR (400 MHz, DMSO-d&): & {(ppm) = 9.16 (1H, s), 9.13
(1H, brs), 9.11 (1H, =s), 7.43 (1H, dd, J = 8.0 and 2.6
Hz), 7.40 (1H, d, J = 1.9 Hz), 7.28 (lH, dd, J = 8.4 and
2.1 Hz), 7.12 (1H, d, J = 8.6 Hz), 7.10 (1H, d, J = 8.6
Hz), 6.88-6.84 (1H, m), 4.19 (2H, s), 3.81 (3H, s), 3.36
(2H, t, J = 6.5 Hz), 2.98 (2H, t, J = 6.0 Hz).
{58¢c) trans-6-[3-{4~-flucro-3-methoxy=-phenyl)-ureido]-3,4-
dihydro-1H~iscquinoline-2-carboxylic acid 4-
carboxymethyl-cyclohexyl ester

Methyl ester (616 mg, guantitative yield) was
chtained in the same way as in Example {le) from frans-
{4-hydroxy-cyclohexyl)-—acetic acid methyl ester (289 mg)
obtained in Example {1d} and 1-(4-fluoro-3-methoxy-
phenyl) -3-(1,2,3,4-tetrahydro-isoquinolin-é~yl)-urea
hydrochloride (422 mg) obtained in Example ({58b). This
methyl ester (616 mg} was hydrolyzed in the same way as
in Example 2 to obtain the title compound (536 mg, 89%)
as a white solid.
'y NMR {400 MHz, DMSO-dé): & (ppm) = 12.1 {(1H, s), B.81
(1%, =), 8.71 (1H, =), 7.43 {1H, dd, J = 7.8 and 2.8 Hz),
7.34 (1H, s), 7.21 (1H, d, J = 8.6 Hz), 7.13-7.08 (1H, m},
7.09 (1K, 4, J = 7.1 Hz), ©.88-6.84 (lH, m), 4.51-4.4¢
(3H, m), 3.81 (3H, s), 3.57 (2H, t, J = 5.9 Hz), 2.75 (2H,

t, J = 5.6 Hz}), 2.11 {(ZH, d, J = 7.0 Hz), 1.95-1.91 (ZH,
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m), 1.77-1.74 (24, m), l.68-1.62 (1H, m), 1.38-1.30 (ZH,

L11-1.02 (2H, m);

=
[

MS (ESI) m/z: 500 (M + H)".

(Example 58 trans-&-[3-{3-ethoxy~4-flucro-phenyl) -~
ureidol~3,4-dihydro-1H~isogquinoline-2-carboxylic acid 4~

carboxymethyl-cyclohexyl ester
H H
N\W/N O.__CH,
N N O \7::::1:
o) 3 \ﬂ/ F
o
HO

(5%z2) 6-[3~-(3-ethoxy-4-flucro-phenyl)-ureidol~3,4-
dihydro-1H-isoguinoline~Z-carboxylic acid tert-butyl
ester

The title compound {655 myg, 57%) was obtained as a
pale yellow solid in the same way as in Example {Z2Z2a)
from 6-amino-2N-Roc~1,2,3,4—tetrahydroisoguinoline {872
mg) and 3~ethoxy-4-flucro~benzoic acid (J. Med. Chem.
2002, 45, 3112.) (499 mg).
'H NMR (400 MHz, CDClz): & (ppm) = 7.32-6.56 (5H, m),
7.0Y (1H, d, J = 9.0 Hz), 6.99 (1H, d, J = 8.6 Hz), 6.82
(1H, brs), 4.53 (2H, s), 4.09 (2H, g, T = 7.0 Hz), 3.62
(24, t, J = 6.1 Hz}, 2.79 (2H, t, J = 5.7 Hz), 1.50 (9H,
g), 1.44 (3H, £, J = 7.1 Hz).
(58b) 1-(3-ethoxy~4-fluorce-phenyl)-3-(1,2,3,4~-tetrahydro-

iscquinelin-6-yl)-urea hydrochloride
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The title compound (538 mg, 97%) was obtained as a
white sclid in the same way as in Example (22b; from 6-
[3-(3-ethoxy-4~flucro-phenyl)~ureidol-3,4-dihydro~1H-
isoguinoline~2~carboxylic acid tert-butyl ester (€654 mg)
obtained in Example (5%a).

'H NMR (400 MHz, DMSO-d6): & (ppm) = 9.06-9.02 (3H, m),
7.42 (iH, 4, J = 2.3 Hz), 7.40 (1H, dd, J = 2.6 and 2.6
Hz), 7.27 (iH, dd, J = 8.3 and 2.4 Hz), 7.12 (1H, d, J =
8.6 Hz), 7.09% (iH, d, J = 8.6 Hz), 6.87-6.83 (1lH, m),

4.19 (2H, sy, 4.06 (24, g, J = 7.0 Hz), 3.37-3.34 (2H, m},
2.98-2.97 (2, m), 1.36 (3H, t, J = 7.1 Hz).

(58c) trans-6-[{3-(3=~ethoxy-4-fluoro=~phenyl)-ureidc]~3, 4=~
dihydro~l1lH-isoguinoline-Z-carboxylic acid 4—
carboxymethyvl-cyclohexyl ester

Methyl ester (633 mg, quantitative yield) was
obtained in the same way as in Example (le) from trans-
{4-hydroxy-cyvclohexyl) ~acetic acld methyl ester (289 mg)
obtained in Example (1d) and l1-(3-ethoxy-4-fluoro-
phenyl)-3-{1,2,3,4-tetrahydro-isoguinolin-6-yl)-urea
hydrochleoride obtained in Example (5%b). This methyl
ester (633 mg) was hydrolyzed in the same way as in
Example 2 to obtain the title compound (523 mg, 85%) as a
white solid.

'"H NMR (400 MHz, DMSO-d6): 8 (ppm) = 12.1 (1H, s}, 8.82
(14, s), 8.73 (iH, s}, 7.42 (1H, dd, J = 8.0 and 2.5 Hz),
7.33 (1H, d, J = 1.2 Hz), 7.21 (1H, dd, J = 8.2 and 2.0

Hz), 7.11 (1H, d, J = 9.0 Hz), 7.08 (1H, d, J = 9.0 Hz),
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6.87-6.83 (1H, m), 4.48-4.46 (3H, m), 4.06 (2H, g, J =
6.% Hz), 3.57 (2H, t, J = 5.8 Hz), 2.75 {(2H, t, T = 5.9
Hz), 2.11 (2B, 4, J = 6.6 Hz), 1.95-1.91 (2H, m), 1.77~
1.74 (2H, m), 1.67-1.63 (IH, m), 1.36 (3H, t, J = 6.9 Hz),
1.37-1.29 (2H, m}, 1.12-1.02 (2H, m);

MS (ESI)} m/z: 514 (M + H}T.

{Example 60) trans-6-{3-(2-fluorc-5-methoxy-phenyl)-
ureido]-3,4-dihydro-1lH-isogquinoline-2-carboxylic acid 4-

carboxymethyl-cyclochexyl ester

N.__N o
\”/ \.CH3
WO N 0
0 X \H/ F
0
HO

(6Ca) e-[3-(2-fluoro-5-methoxy~phenyl)-ureidol-3, 4-
dihydre-lH-isoquinoline-Z-carbeoxylic acid tert-butyl
ester

The title compcund (1.27 g, 97%) was obtained as a
white solid in the same way as in Example (28a) from 6~
amino-2N-Boc-1,2,3, 4-tetrahydroisogquinoline (782 mg) and
2-fluoro-5-methoxy-aniline (EP950657) (445 mg).
'H NMR (400 MHz, CDCls): & (ppm) = 7.83 (1H, dd, J = 6.7
and 3.2 Hz), 7.36-6.90 (3H, m), €6.98 (1H, 4, J = 9.0 Hz),
€.95 (1K, 4, J = 9.0 Hz), ©6.86 (1H, brs), €.53-56.49 (1H,
m), 4.53 (2H, s), 3.75% (3H, s), 3.64 {2, t, J = 6.1 Hz),

2.81 (28, ¢, J = 5.1 Hz), 1.51 (8H, s).
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(60b) I~(Z2~fluoro-S-methoxy-phenyl)~3-(1,2,3,4-
tetrahydro-isoguinolin-6é-yl)-urea hydrochloride

The title compound {1.08 g, guantitative yield) was
obtained as a white sclid in the same way as in Example
(22b) from 6-[3-(Z2-fluoro-S>-methoxy-phenyl)-ureido]l-3, 4-
dihydro-1H-isoguinoline-Z-carboxylic acid tert-butyl
ester (1.27 g) obtained in Example (60a).
"H NMR (400 MHz, DMSO-d6): & (ppm) = 9.26 (1H, s), 8.94
(14, brs), 8.64 (1H, d, J = 2.4 Hz), 7.81 (1lH, d4, J =
7.0 and 3.1 Hz), 7.42 (1H, d, J = 1.6 Hz), 7.27 (1H, dd,
J = 8.6 and 2.0 Hz)y, 7.19-7.13 {(Z2H, m), €.56~6.52 (1H, m),
4.20 (2H, s), 3.72 (3H, s), 3.37-3.34 (2H, m), 2.98 (2H,
t, J = 5.9 Hz).
(60c) trans-6-[3~(2-fluocro-5-methoxy-phenvyl)-ureidol-3,4-
dihydro-lH~isoguinoline-2-carboxylic acid 4-
carboxymethyl-cyclohexyl ester

Methyl ester ({616 mg, quantitative yield) was
obtained in the same way as 1n Example (le) from trans-
{4~-hydroxy-cyclohexyl)~acetic acid methyl ester (289 mg)
obtained in Example (1ld) and 1-{Z-flucro-5-methoxy-
phenyl)-3-(1,2,3,4~tetrahydro~isogquinclin-6-yl)-uresa
hydrochloride (422 mg) obtained in Example (60b). This
methyl ester (616 mg) was hydrolyzed in the same way as
in Example 2 to obtain the title compound (507 mg, 85%)
as & white solid.
'H NMR (400 MHz, DMSC-dé6): & (ppm) = 12.1 (1H, brs), 9.09
(1H, s), 8.5% (1Hd, s), 7.83 (1H, dd, J = 7.0 and 3.1 Hz),



7.34 (1, sy, 7.21 (1H, ¢, J = 9.0 Hz), 7.18-7.0% (2H, m),

9.0 and 3.3 Hz), 4.49-4.47 (3H, m),

il

J

(92
1
(&)
T
A
O,
ct

3.72 (34, s), 3.37 (2H, t, J = 5.8 Hz), 2.76 (2H, t, J =
5.9 Hz), 2.11 (2H, d, J = 7.0 Hz), 1.95-1.90 (2H, m),
1.77-1.73 {2E, m), 1.68-1.62 (1%, m), 1.39-1.29 (2H, m),
1.12-1.01 (2H, m);

MS (ESI) m/z: 500 (M + H)".

(Example 61) trans-6-[3-(5-ethoxy-2-flucrc-phenyl)-
ureidol]-3,4-dihydro~iH-isoguinocline~2~carboxylic acid 4-

carboxymethyl-cyclcohexyl ester
H H
N\ﬂ/N o~
0 ‘\\77/ F
LT
HO

(6la) 4d-ethoxy-l-fluoro-Z-nitrec-benzene

To a DMF (10 ml) sclution of 4-fluorc-3-nitro-phenol
(628 mg), sodium hydride (purity: 55% or higher, 209 my)
was added in small portions at rcoom temperaturs. After
30 minutes, ethyl iodide (0.38 ml) was added thereto at
room temperature. After 2 hours, the reaction mixture
was diluted with ethyl acetate, washed with saturated
sodium bicarbeonate and saturated brine, then dried cver
sodium sulfate, and then concentrated. The residue was
purified by column chromatography {(hexane/ethyl acetate)
to obtain the title compound {685 mg, 93%) as a vellow

solid.
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'H NMR (400 MHz, CDCls): & (ppm) = 7.52 (1H, dd, J = 5.9
and 3.1 Hz), 7.23-7.13 (2E, m), 4.07 (2H, g, J = 7.0 Hz),
1.45 (3H, t, J = 7.0 Hz). |
{61lb) S-ethoxy-Z-flucro-phenylamine

4-Fthoxy-l-fluorc-2-nitro-benzene {685 mg) obtained
in Example (6la) was reduced in the same way as in
Example (1b) to obtain the title compound (488 mg, 87%)
as a brown oil.
'H NMR (400 MHz, CDCls): & (ppm) = 6.87 (lH, dd, J = 10.8
and 8.8 Hz), 6.33 (1H, dd, J = 7.7 and 3.0 Hz}, 6.20 (1H,
dt, J = 8.7 and 3.3 Hz), 3.95 (2H, g, J = 7.0 Hz), 3.70
(2H, brs), 1.38 (3H, t, J = 7.1 Hz).
(6lc) B-[3=(5-ethoxy-2-fluoro-phenyl)-ureido]~-3, 4~
dihydro-1H-isoguinoline-2-carboxylic acid tert-butyl
ester

The title compound {(1.37 g, guantitative vyield) was
obtained as a siightly purple solid in the same way as in
Example (28a) from 6-amino-2ZN-Boc-1,2,3,4-
tetrahydroisogquinoline (785 mg) and 5S-ethoxy~2-flucro-
aniline (497 mg) obtained in Example {(6lb).

7.83-7.81 (1H, m),

i

'H NMR {400 MHz, CDCls): & (ppm)
7.37-6.81 (4H, m), 6.96 (1H, d, J = %.0 Hz), 6.93 (1H, d,

9.0 Hz), 6.52-6.48 (I1H, m}, 4.52 (2H, s), 4.00 {(ZH, q,

i

J
J = 7.0 Hz), 3.63 (2H, t, J = 5.9 Hz), 2.79 (2H, brs),
1.51 (9H, sy, 1.37 (3H, t, I = 7.0 Hz).

(eld) 1-(5-ethoxy-Z-fluoro-phenyl)-3-(1,2,3,4-tetrahydro-

isogquineclin-6-yl)-urea hydrochloride
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The title compound {1.17 g, gquantitative yield) was
obtained as a white solid in the same way as in Example
(Z22b) from 6-[3-(5-ethoxy-Z-flucro-phenvl)-ureido]~3, 4-
dihydro-l1H-isoguinoline-2-carboxylic acid tert-butyl
ester (1.37 g) cbtained in Example (61lc).

‘H NMR (400 MHz, DMSC-dé): & (ppm) = 9.33 (1H, s), 9.04
(LH, brs), 8.65 (1H, d, J = 2.7 Hz), 7.80 {(1H, dd, J =
6.8 and 2.9 Hz), 7.41 {(1H, d, J = 1.9 Hz), 7.27 (1H, dd,
J = 8.4 and 2.1 Hz), 7.15-7.10 (iH, m), 7.14 (1lH, d, J =
7.8 Hz), 6.54-6.50 (1H, m), 4.19'(2H, sy, 3.97 (2H, g, J
= 6.8 Hz), 3.36 (2K, t, J = 6.5 Hz), 2.98 (2H, &, J = 6.1
Hz), 1.32 (3H, t, J= 7.1 Hz).

(61le) trans-6-[3-(5-ethoxy-2-fluorc-phenyl)-ureidol-3, 4~
dihydro~1lH-iscoguincline-Z2~carboxylic acid 4~
carboxymethyl—~cyclohexyl ester

Methyl ester (633 mg, guantitative yield) was
obtained in the same way as in Example {(le) from trans-
{d~hydroxy-cyclohexyl)~acetic acid methyl ester (289 mg)
obtained in Example {(1d) and 1-{(5-ethoxy-Z-fluoro-
phenyl)-3-(1,2,3,4-tetrahydro~isoquinolin-6-yl}-urea
hydrochloride (438 mg) obtained in Example (&61d). This
methyl ester (633 myg) was hydrolyzed in the same way as
in Example 2 to obtain the title compound {507 mg, 82%)
as a white solid.

"H NMR (400 MHz, DMSO-d6): & {(ppm) = 12.1 (1H, ), 9.09
(1H, s}, 8.57 (1H, s), 7.82 (lH, dd, J = 6.8 and 2.9 Hz},

7.33 (iH, sy, 7.21 (1H, d, J = 7.4 Hz), 7.15-7.09 (2H, m),
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6.51 (1H, dt, J = 9.0 and 3.5 Hz), 4.49-4.47 (3H, m),
3.97 (2H, g, J = 7.0 Hz), 3.57 (2H, t, J = 5.9 Hz}, 2.76
(2H, t, J = 5.9 Hz), 2.11 (2H, d, J = 6.6 Hz), 2.12~2.10
(2H, m), 1.77-1.73 (2H, m), 1.68-1.62 (1H, m), 1.29-1.39
(2H, m), 1.32 (3H, t, J = 6.9 Hz), 1.12-1.02 (24, m);

MS (ESTI) m/z: 514 (M + H}".

(Example 62) trans-6-[3-(4-methylsulfanyl-phenyl)-
ureldo]-3,4-dihydro-1H-isoguinoline-2~carboxylic acid 4-

carboxymethyl-cyclohexyl ester

H H
N\H/N
/ﬁ\q’j:::j“O\W/gi::I:::I/ ; \{:::l\s/cm
o
HO

(E2a) 6-[3-{4-methylsulfanyl-phenyl}-ureidol-3,4-dihydro-
1H-isoguineoline-2-carboxylic acid tert-butyl ester

The title compound (1.63 g, 98%) was obtained as a
white solid in the same way as in Example {26a) from 6~
amino—-2N-Boc-1,2,3,4-tetrahydroisoquincline (%93 mg) and
d-methylsulfanyl isocyanate (0.67 mL}.
'H NMR {400 MHz, CDCls): & (ppm) = 7.29-7.00 (7H, m),
7.00 {1H, brs), 6.71 (iH, brs), 4.50 (2H, s), 3.59 (2H, t,
J = 5.1 Hz)y, 2.74 {2H, t, J = 5.7 Hz}, 2.44 {(3H, s), 1.50C
{9H, s;.
(62b) 1={4-methylsulfanyl-phenyl)-3-(1,2,3,4-tetrahvdro-

isoquinolin-6~yl)-urea hydrochloride



The title compound (1.38 g, gquantitative yield} was
chtained as a white solid in the same way as in Example
(22b) from 6-[3-{4-methylsulfanyl-phenvl)-ureidoc]-3,4~
dihydro-lH-isoguinoline-Z-carboxylic acid tert-butyl
ester (1.63 g) obtained in Example (62a).

' NMR (400 MHz, DMSO-d6): 8 (ppm) = 9.08 (1lH, brs), $.05

fi

(11, d, 7 = 4.7 Bz), 7.44-7.40 (1IH, m), 7.43 (24, d, J
8.6 Hz), 7.29 {(1H, dd, J = 8.4 and 2.2 Hz), 7.24-7.21 (1E,
m), 7.22 (24, 4, J = 8.6 Hz), 7.13 (1H, d, J = 8.2 Hz),
4.20 (2H, =), 3.39-3.35 (2H, m), 2.98 {(2H, &, J = 6.0 Hz),
2.44 (34, s).
(62c) trans-6-[3-(4-methylsulfanyl-phenyl)-ureidol-3, 4~
dihydro-1H-isoguinocline-2-carboxylic acid 4-
carboxymethyl-cyclohexyl ester

Methyl ester (2.01 g, gquantitative yield) was
obtained in the same way &s in Example (le) from trans-
(4~hydroxy-cyclohexyl)-acetic acid methyl ester (247 mg)
obtained in Example {(1d) and l1-{4-methylsulfanyl-phenyl)-
3-{1,2,3,4—tetrahydro-isoguinolin-6-yl)-urea
hydrochloride obtained in Example (62b). This methyl
ester (789 mg) was hydrolyzed in the same way as in
Example 2 tc obtain the title compound (456 mg, 60%) as a
wiite solid.
H NMR (400 MHEz, DMSO~d6): & (ppm) = 12.1 (1H, s), B8.75
{(1H, s}, 8.68 {(1H, s}, 7.42 (2ZH, d, J = 8.6 Hz), 7.31 (lH,

s), 7.22 (2H, d, J = 8.6 Hz), 7.23~-7.21 (1H, m), 7.08 (1H,

d, J = 8.6 Hz), 4.49-4.46 (3H, m), 3.57 (2H, t, J = 5.9



15 (2H, £, T = 5.9 Hz)y, 2.44 (3H, s}y, 2.12 (2, 4,

3]

Hz},
J = 7.0 Hz), 1.95-1.9%1 (2H, m)}, 1.77-1.73 (2H, m), 1.68-
1.62 (IH, m), 1.39~1.29 (Z2H, m), 1.12-1.03 (2H, m);

MS (ESI) m/z: 498 (M + HYY.

(Example ©63) trans-6~[3-(4-methanesulfinyl-phenyl)-
ureidol -3, 4-dihydreo-1H-isoguinoline-2-carboxylic acid 4-

carboxymethyl-cyclohexyl ester

{63a) trans-6-[3-(4-methanesulfinyl-phenyl)-ureido]-3,4~-
© dihydro-lH-isoguincoliine~2~carboxylic acid 4-
methoxycarbonylmethylicyclohexyl ester

To a mixture of trans-6-I[13-(4-methylsulfanyl-
phenyl) -ureidol~3,4-dihydro-lH~isoquinoline-2-carboxylic
acid 4-methoxycarbonylmethylcyclohexyl ester (1.85 g)
obtainad as an intermediate in Example (62c¢) and
dichloromethane (20 mL), mCPBA (623 mg) was added at 0°C.
The reaction mixture was warmed to room temperature,
diluted with dichloromethane, washed with a saturated
agqueous solution of sodium bicarbecnate and saturated
brine, then dried cver sodium sulfate, and then
concentrated. The residue was purifisd by column

chromatography (dichloromethane/methanol=3:1 and then
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dichloromethane/methancl=4:1) to cbtain the title
compound (1.37 g, 72%) as a white solid.
"H NMR (400 MHz, DMSO-d6): & (ppm) = 9.14 (1H, brs), 8.87
(i1H, brs), 7.66 {2H, d, § = 9.0 Hz), 7.60 (24, d, J = 8.7
Hz), 7.34 (1H, brs), 7.25 (iH, d, J = 8.2 Hz), 7.10 (1H,
d, J = 8.2 Hz), 4.49-4.47 (3H, m), 3.58 (3H, s), 3.57 (2H,
T, J = 6.0 Hz), 2.76¢ (2H, t, J = 5.9 Hz}, 2.71 (3H, s},
2.22 (2H, d, § = 6.6 Hz), 1.95-1.91 (2H, m), 1.75-1.65
(3”H, m}, 1.40~1.30 (2H, m), 1.14-1.04 (2H, m).
(63b) trans-6-{3-(4-methanesulfinyl~-phenyl)-ureidol-3,4-
dihydro-1H-iscguincline~Z-carboxylic acid 4-
carboxymethyl~cyclohexyl ester
trans-6-[3~(4-Methanesulfinyl-phenyl)-ureido]-3,4~-
dihydro-lH~isoquinoline-2-carboxylic acid 4-
methoxycarbonylmethylcyclohexyl ester (1.37 g) obtained
in Example {63a) was hydrolyzed in the same way as in
Example 2 to obtain the title compound (1.22 g, 92%) as a
white solid.
"H NMR (400 MHz, DMSO-dé): & (ppm) = 12.1 (1H, s), 9.09
(1H, s), 8.82 (1H, s}, 7.65 (2H, d, J = 8.6 Hz), 7.60 (2H,
d, J = 8.6 Hz), 7.34 (1H, brs), 7.24 {(1H, d, J = B.6 Hz),
7.0 (iH, d, J = 8.2 Hz), 4.51-4.47 (3H, m), 3.57 (2H, t,
J = 6,1 Hz), 2.7¢ (2H, t, J = 6.2 Hz), 2.71 (3H, s), 2.12
(2H, d, J = 6.6 Hz}, 1.95-1.91 (2H, m), 1.77-1.74 (2H, m},
1.68-1.63 (1H, m), 1.3%-1.30 (2H, m), 1.12-1.02 (2H, m);

MS (ESI) m/z: 514 (M + H)".
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{Example 64) trans-6-[3-{3-methylisulfanyl-phenyl)-
ureide] -3, 4~dihydro-1iH~isoquincline~2-carboxylic acid 4-

carboxymethyl-cyclohexyl ester
N N s
Y \CHS
RS N )
1O
0
HO

(64a} 6-13-{(3-methylsulfanyl-phenyl)~ureido]-3,4-dihydro~
1H-isoguinoline-2-carboxylic acid tert-butyl ester

The title compound (1.43 g, 87%) was obtained as a
pink scolid in the same way as in Example (26a) from é-
amino-2N-Boc~1, 2, 3,4-tetrahydreisoguinoline (983 mg) and

J-methylsulfanyl~phenyl isocyanate {0.66 mLl).

il

HONMR (400 MHz, CDCls): & (ppm) 7.33-6.70 (55, m),
7.31 (1H, brsy, 7.20 (1H, dd, I = 7.8 and 7.9 Hz), 7.11
(14, d, J = 8.3 Hz), 6.%¢ (1H, d, J = 7.8 Hz}), 4.50 {(2H,
s), 3.59 (2H, t, I = 5.3 Hz), 2.75 {(2H, t, J = 5.1 Hz),
2.45 (3#, sy, 1.b51 (9H, s}.
(64b) 1-{(3-methylsulfanyl-phenyl)-3-(1,2,3,4-tetranhydro-
isoquinolin~6-vi)-—urea hydrochloride

The title compound (566 mg, guantitative yield) was
obtained as a gray sclid in the same way as in Example
(22b) from 6-{3-(3-methylsulfanyl-phenyl)~ureido]-3,4-
dihydro~1lH~isoquinoline-2-carboxylic acid tert-butyl
ester (670 mg) obtained in Example (64a).
"H NMR (400 MHz, DMSO-dé&): & (ppm) = 9.32 (1H, s), 9.29
(1H, s), 9.23 {(1H, brs), 7.49% {(1H, dd, T = 2.0 and 2.0
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Hz), 7.3% (1H, d, J = 2.0 Hz), 7.29 (1H, dd, J = 8.6 and
2.3 Bz), 7.22 (1H, dd, J = 7.8 and 7.8 Hz), 7.15-7.12 (ZH,
m), 6.87-6.84 {(IH, m), 4.1% (2H, t, J = 4.3 Hz), 3.38-
3.34 {(2H, m), 2.98 (2H, t, J = 6.2 Hz), 2.46 {(3H, s).
(64c) trans-6-[3-(3-methylsulfanyl-phenyl)~ureidol~3,4-
dihydro-lH-isoquincline-Z2-carboxylic acid 4-
carboxymethyl-cyclohexyl ester

Methyl ester (818 mg, quantitative yield) was
obtained in the same way as in Example (le) from trans-
(d-hydroxy-cyclohexyl) -acetic acid methyl ester (3390 mg)
obtained in Example (1d) and l-{2-methylsulfanyl-phenyl)-
3-(1,2,3,4-tetrahydro-~iscquinclin—-6-yl)-urea
hydrochloride (566 mg) obtained in Example (64b). This
methyl ester (251 mg) was hydrolyzed in the same way as
in Example 2 to obtain the title compound ({135 mg, 56%)
as a cream-colored solid.
1y NMR (400 MHz, DMSO-d6): & {ppm) = 12.1 (1H, s), 8.81
(i#, s), 8.73 (14, s), 7.48 (1H, dd, J = 1.8 and 1.9 Hz),
7.33 (1H, s8), 7.23-7.19 (2K, m}, 7.14 (1H, d, 3 = 9.0 Hz),
7.09 (1H, d, J = 8.2 Hz), .85 (1H, 4, J = 7.8 Hz}, 4.51-
4.46 (3H, m), 3.57 (2H, t, J = 6.1 Hz), 2.75 (2H, &, J =
5.9 Hzy, 2.46 (3H, s), 2.11 (24, d, J = 7.0 Hz), 1.95~
1.91 (2H, m), 1.77-1.73 (2H, m), 1.68-1.62 (1H, m), 1.35-
1.29 (2E, m), 1.12~-1.02 {2H, m);

MS (EST) m/z: 498 (M + Hj".
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(Example 65) trans-6-[3-(3-methanesulfinyl-phenyl)-
ureido]-3,4-dihydro~1H-isoguinoline-2-carboxylic acid 4-

carboxymethyl-cyclohexyl ester

=0

CH,

:
o=
S

(65a) trans-6-[3-(3-methanesulfinyl-phenyl)-ureidoj-3,4-
dinydro-1H~isoquinoline-2-carboxylic acid 4-
methoxycarbonylmethylcyclohexyl ester

The title compound (559 mg, 77%) was obtained as a
pale pink solid in the same way as in Example (63a) from
trans-6-[3=~(3-methylsulfanyl-phenyl)-ureido]~3,4-dihydro-
1H-isoquinoline~2-carboxylic acid 4-
methoxycarbonylmethylcoyclohexyl ester (700 mg) obtained
as an intermediate in Example (64c).
Iy NMR (400 MHz, DMSO-d6): & (ppm) = 9.13 (1H, brs), 8.82
(1H, brs), 7.90 (1H, dd, J = 2.0 and 2.0 Hz), 7.52-7.45
(2H, m), 7.48 (1#, d, 0 = 7.5 Hz), 7.36 (1H, s), 7.24 (1lH,
d, J = 7.5 Hz), 7.10 (1H, d, J = 8.6 Hz), 4.51-4.47 (3H,
m), 3.59 (3H, s), 3.59-3.55 (2H, m), 2.76 (2H, t, J = 5.7
Hz), 2.73 (3H, s), 2.23 (2H, d, J = 6.7 Hz), 1.95-1.90
(24, m), 1.75-1.65 (3H, m), 1.40-1.30 (2H, m), 1.14-1.03

(2H, m).



{65b) ftrans-6-[{3-(3-methanesulfinyl-phenyl)-ureido]-3,4-
dihydro~lH~isoguinoline-Z-carboxylic acid 4~
carboxymethyl~cyclohexyl ester
trans-6-{3-{3-Methanesulfinvl-phenyl)~ureidol]~3,4-
dihydro-1H~isoguinoline-Z-carboxylic acid 4-
methoxycarbonylmethylcyclohexyl ester (558 mg) cbtained
in Example {65a) was hydrolyzed in the same way as in
Fxample 2 to obtain the title compound (516 mg, 95%) as a
white solid.
'H NMR (400 MHz, DMSO-dé6): & {(ppm) = 12.1 (1H, s), 9.19
(14, brs), 8.89 (1H, brs), 7.90 (1H, s), 7.52-7.45 (2H,
m), 7.36 (1H, s), 7.26-7.23 (2H, m), 7.10 (lH, d, J = 8.6
Hzy, 4.51-4.47 (3H, m), 3.57 (2H, t, J = 5.9 Hz), 2.76
(2H, t, J = 5.9 Hz), 2.73 (3H, s), 2.11 (24, d, J = 7.0
Hz), 1.94-1.91 (2H, m), 1.78-1.74 {(2H, m), 1.69-1.53 (1H,
m), 1.40-1.28 (2H, m), 1.12-1.02 (2H, m);

MS (ESI) m/z: 514 (M + H)'.

(Example 66) trans-6-[3-(3-trifluorcomethyl-phenyl) -
ureido] -3, 4-dihydro~1H-1sogquinoline-2-carboxylic acid 4-

carboxymethyl-cyclohexyl ester

H H
N N
Y £
F
0 Li:::[:i:y/ o]
o N Y
O
HO



(66a) 6-[3-(3-trifluoromethyl-phenyl)-ureido]=~3,4-
dihydro-1H~isoquinoline-2-carboxylic acid tert-butyl
ester

The title compound (1.31 g, quantitative vield) was
obtained as a white sclid in the same way as in Example
(26a) from é6-amino-2N-Boc-1,2,3,4d~tetrahvdroisoquincline
(745 mg) and 3-triflucromethyl-phenyl ilsocyanate (0.50
mi) .
‘H NMR (400 MHz, CDCl3): & (ppm) = 7.68 (1H, brs), 7.62
(1H, d, J = 8.6 Hz), 7.42 (1lH, dd, J = 7.8 and 7.8 Hz),
7.31 (1H, 4, § = 7.5 Hz), 7.33~6.63 (5H, m}, 4.53 (24, s),
3.64 (2H, t, 0 = 6.1 Hz), 2.80 (Z2H, brs), 1.52 (%4, s).
(66b) 1-(3-triflucoromethyl-phenyl)-3-(1,2,3,4-tetrahydro-
isoguinelin-6-yl)~urea hydrochloride

The title compound (1.12 g, guantitative yield) was
obtained as a pale yellow solid in the same way as in
Example (22b) from 6-[3-(3-trifluoromethyl-phenyl)-
ureido]-3,4-dihydro-1H-isoquincline-2-carboxylic acid
tert-butyl ester (1.31 ¢) obtained in Example (6&6a).
g NMR {400 MHz, DMSO-d&): & (ppm) = 9.51 (1H, s}, 9.21
(1H, s), 9.03 (1H, brsy, 8.04 {1H, s), 7.56 (1H, d, J =
8.2 Hzy, 7.52 (1H, dd, J = 7.8 and 7.8 Hz), 7.42 (1H, d,
J=1.9 Hz), 7.32 (iH, d, § = 7.1 Hz), 7.2% (1H, dd, JT =
8.4 and 2.1 Hz), 7.14 (1H, d, J = 8.2 Hz), 4.20 (2H, s),

3.36 (2H, t, J = ©.4 Hz), 2.98 (2H, t, J = 6.2 Hz).
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(66¢c) trang-6-[3-(3-triflucrcmethyl-phenyl)-ureido]-3, 4-
dihydro-lH-isoguinoline-2-carboxylic acid 4-
carboxymethyl-cyclohexyl ester

Methyl ester (640 mg, guantitative yield) was
obtained in the same way as in Example {(le) from trans-
{4-hydroxy~-cyclohexyl] ~acetic acid methyl ester (289 mg)
obtained in Example (1a) and l1-{(3-trifiuvocromethyl-
phenyl)-3-(1,2,3,4~tetranydro-isogquinclin~-6é~yl)-urea
hydrochloride (446 mg) obtained in Example (66b). This
methyl ester (640 mg} was hydrolyzed in the same way as
in Example 2 to obtain the title compound {530 mg, 85%)
as a white solid.
'H NMR (400 MHz, DMSO-d6): & (ppm) = 12.1 (1H, s), 9.15
(1%, s), 8.85 (1H, =), 8.04 (1H, s), 7.57-7.49 (2H, m)},
7.35 (iH, s}, 7.31 (1H, d, T = 7.4 Hz)}, 7.23 (1H, dd, J =
8.2 and 1.6 Hz), 7.10 (1H, d, J = 8.2 Hz), 4.51-4.47 (3H,
m), 3.57 (2H, t, J = 5.9 Hz}, 2.7 (2H, t, J = 5.9 Hz),
2.12 (2H, d, J = 7.4 Hz}, 1.95-1.91 (2H, m), 1.77-1.74

(24, m), 1.68-1.63 (1H, m), 1.40-1.29 (Z2H, m), 1.40-1.29

MS (EST) m/z: 520 (M + H)'.

(Example 67) trans-6-{3-({3-fluocro-phenyl)-ureidol]-

3,4-dihydro~1H-isoquinocline-2~carbexyiic acid 4-

carboxymethyl-cyclchexyl ester



H
Nosanes
O

(67a) 6-{3-(3-fluoro-phenyl)-ureido]-3,4~dihydro-1H-

HO

isogquinoline-2-carboxylic acid tert-butyl ester

The title compound (1.16 g, guantitative yield) was
obtained as a white solid in the same way as in Example
(26a) from 6-amino~2ZN-Boc-1,2,3,4~tetrahydroisoguinoline
(745 mg) and 3-flucoro-phenyl isococyanate (0.41 mlL).
"H NMR (400 MHz, CDCls): & (ppm) = 7.39-6.59 (5H, m),
7.24-7.19 (2H, m), 7.04 (1H, &, J = 7.8 Hz), 6.76 (1H, dd,
J = 8.5 and 8.5 Hz), 4.50 {(2H, s), 3.61 (2H, t, J = 5.9
Hz)y, 2.76 (2H, brs), 1.51 (5H, s)
{(67b) 1=-{3~fluorco-phenyl)-3-(1,2,3,4-tetrahydro~-
isoguinolin-6-yl)~urea hydrochloride

The title compound (865 mg, guantitative yield) was
obtained as a pale yellow solid in the same way as in
Example {(22b) from 6-[3-(3-flucrc-phenvyl)-ureidol—-3,4-
dihydro-1H-isoquincline-2-carboxylic acid tert-butyl
ester (1.16 g} obtained in Example (&67a).
'H NMR (400 MHz, DMSO-dé): & (ppm) = $.44 (1H, s), 9.24
{lH, &), 9.15 (1H, brs), 7.52-7.49 (IH, m), 7.39 (1H, d,
J = 1.9 Hz), 7.33-7.28 (2H, m), 7.14 (15, d, J = 8.6 Hz),
7.10 (1H, dd, J = 7.4 and 1.9 Hz), 6.80-6.76 (1H, m),
4,20 (2H, s), 3.36 (2H, t, J = 6.5 Hz), 2.98 (2H, t, J =

6.2 Hz).
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(67c) trans-6-[3-(3-fluoro-phenyl)~ureido]-3,4~-dihydro-
1H-isoquinoline-2-carboxylic acid 4-carbexymethyl-
cyclchexyl ester

Methyl ester (580 mg, quantitative yield) was
obtained in the same way as 1in Example (le) from trans-—
(4-hydroxy-cyclohexyl) —acetic acid methyl ester (289 mg)
obtained in Example {1d) and 1-{3-flucrc-phenyl)-3-
{1,2,3,4-tetrahydro-~isoquinolin-6-yl)-urea hydrochloride
(386 mg) obtained in Examplie (67b). This methyl ester
(580 mg) was hydrolyzed in the same way as in Example Z
to obtain the title compound (500 mg, B8%%) as a white
solid.
'H NMR (400 MHz, DMSO-d6): & (ppm) = 12.1 (1H, s}, 8.97
(14, sy, 8.75 (1H, s), 7.50 {1H, dt, J = 11.8 and 2.2 Hz),
7.33-7.27 (2H, m), 7.23 (1H, d, J = 8.3 Hz), 7.11-7.08
(2H, m), 6.78 (1H, dt, J = 12.0 and 4.2 Hz), 4.51-4.47
(3H, m), 3.57 (24, ©, J = 6.0 Hz}, 2.75 {(2H, t, J = 5.7
Hz), 2.12 (24, 4, J = 7.0 Hz), 1.85-1.91 (2H, m), 1.77~-
1.73 {(2H, m), 1.68~1.62 (1H, m), 1.3%-1.30 (2H, m), 1.12-
1.01 {2H, m);

MS (ESI) m/z: 470 (M + H)T.

(Example 68) trans-6-(3-m-tolyl-ureido)-3,4-dihydro-
'H~isoguineline-2-carboxylic acid 4-carboxymethyl-

cyclohexyl ester
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(68a) 6-(3-m—~tolyl-ureido)-3,4~dihydro-1H-isoguinoline-2-

HO

carboxylic acid tert-butyl ester

The title compound (1.13 g, 2%9%) was obtained as a
white =olid in the same way as in Example (26a) from 6-
amino-2N-Boc~1,2,3,4-tetrahydroiscguincline (745 mg} and
m-tolyl isocyanate (0.45 mbL).
*H NMR (400 MHz, CDCls): & (ppm) = 7.36-6.74 (6H, m),
7.18 (1, dd4, § = 7.7 and 7.6 Hz), 7.12 (1H, d, J = 8.3
Hz), 6.0 (14, 4, J = 7.4 Hz}, 4.4%5 (2H, s), 3.58 (Z2H,
brsy, 2.73 (24, t, J = 5.7 Hz), 2.30 (3H, s), 1.50 (9H,
s).
(68hY 1-(1,2,3,4-tetrahydro-isoguinolin-é=yl)-3~m-tolyl-
urea hydrochloride

The title compound (818 mg, 97%) was obtained as a
pale pink sclid in the same way as 1n Example (22b) from
6- (3-m-tolyl-ureido) -3, 4~dihydro-1HE-isoguinoline-2-
carboxylic acid tert-butyl ester (1.13 g) obtained in
Example (6Ba).
'Y NMR (400 MHz, DMSO-d6): & (ppm} = 9.10 (lH, brs), 9.07
(1H, s), 8.97 (1H, s), 7.40 (I1IH, d, J = 2.0 Hz), 7.30-
7.27 {2H, m), 7.23 {iH, d, I = 8.0 Hz), 7.15 (1H, dd, J =

7.8 and 7.8 Hz), 7.12 (1H, d, § = 8.2 Hz), 6.79 (1H, d, J
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= 7.4 Hz), 4.19 (ZH, s8), 3.36 (2H, t, T = 6.2 Hz), 2.97
(24, t, J = .1 Hz), 2.27 (3H, s}.
(68c) trans—-6~(3-m-tolyl-ureido)~3, 4-dihydro~1H-
iscquinoline-2Z2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester

Methyl ester (575 mg, quantitative yield) was
obtained in the same way as in Example (le} from trans-
{d-hydroxy-cyclohexyl)-acetic acid methyl ester (288 mg)
cbtained in Example (ld) and 1-{(1,2,3,4-tetrahydro-
isoquinolin-6-yl)~3-m~teolyl-urea hydrochloride (381 mg)
obtained in Example (68b). This methyl ester (575 mg)
was hydrolyzed in the same way as in Example 2 to obtain
the title compound (499 mg, 89%) as a vellow solid.
'H NMR (400 MHz, DMSO-d6): & (ppm) = 12.1 (1H, s), B8.69
(iH, s), 8.67 (1H, s), 7.32 (2H, 4, J = 9.0 Hz), 7.22 (2H,
d, J = 8.6 Hz), 7.15 (lH, dd, J = 7.6 and 7.7 Hz), 7.08

= 7.4 Hz), 4.51-4.46

Cq

{14, d, J = 8.6 Hz), 6.78 (1H, d,
(3H, m), 3.57 (2H, t, J = 5.9 Hz), 2.75 (2H, t, J = 6.1
Hz), 2.27 (3H, s}, 2.11 (2H, d, J = 7.0 Hz), 1.95-1.91
(2H, m), 1.78-1.74 (2H, m), 1.68-1.62 (1H, m), 1.39-1.29
(2H, m), 1.11-1.02 (2H, m},

MS (ESI) m/z: 466 (M + H)T.

(Example 6%) trans-6-[3-(4-trifluoromethyl-phenyl) -~
ureido]~3, 4-dihydro-lH-isoquinoline-2-carboxylic acid 4-

carboxymethyl-cyclohexyl ester
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(692} &6-[3-(4-trifluoromethyl-phenyl)-ureidol-3,4-
dihydro-1lH~iscguincline-Z2-carboxylic acid tert-butyl
ester

The title compound (1.00 g, 77%) was obtained as a
white solid in the same way as in Example (Z26a) from 6-
amino-2N-Boc~1,2, 3, 4-tetrahydroisequinoline (745 mg) and
4-trifluoromethyl-phenyl isocyanate {0.51 mL).
'Y NMR (400 MHz, CBClj;): & (ppm) = 7.56-7.42 (5H, m),
7.33~6.55 (4H, m), 4.52 (2H, s), 3.63 (2H, ©, J = 6.1 Hz),
2.78 (2H, brs), 1.32 (8H, s).
(69b) 1-(4-trifluoromethyl-phenyl)-3~(1,2,3,4~tetrahydro-
isoguinoclin-6-yl)-urea hydrochloride

The title compecund (851 mg, 99%) was obtained as a
yellow solid in the same way as in Example (22b) from 6-
[3-{4-trifluoromethyl-phenyl)-ureidol~3, é~dihydro~1H~
isoguinoline-2-carboxylic acid tert-butyl ester (1.00 g)
obtained in Example {69a).
'Y NMR (400 MHz, DMSO-dé): & {(ppm) = 9.62 (1H, =), 9.30
(1%, s), 9.13 (1H, brs), 7.68-7.62 (44, m), 7.40 (1lH, d,
J = 1.9 Hz), 7.32 (IH, dd, J = 8.4 and 2.1 Hz), 7.15 {(1H,
d, J = 8.6 Hz), 4.20 (2H, s), 3.37-3.34 (2H, m), 3.00-

2.99 (2H, m).
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(69¢) trans-6-[3~(4~trifluoromethyl-phenvyl)-ureidsl-3,4-
dihydro-iH-isoquinoline~2~carboxylic acid 4-
carboxymethyl-cyclohexyl ester

Methyl ester {800 mg, quantitative yileld) was
obtained in the same way as in Example (le) from trans-
{d-hydroxy-cyclchexyl)—acetic acid methyl ester (362 mg)
chtained in Example (1d) and i-{(4-trifluocromethyl-
phenyl)-3-(1,2,3,4-tetrahydro~isoguinolin-6~yl)~urea
hydrochlioride (558 mg) obtained in Example (69b). This
methyl ester (800 mg) was hydrclyzed in the same way as
in Example 2 to obtain the title compound (651 mg, 84%)
as a white solid.
"H NMR (400 MHz, DMSO~dé): & (ppm) = 12.1 (1H, s), 9.28
(18, s), 8.%4 (1H, s}, 7.€68-7.62 (4H, m), 7.34 (1H, d, J
= 1.2 Hz), 7.25 (18, dd, J = 8.6 and 1.6 Hz), 7.11 (1H,

J = 8.6 Hz), 4.51-4.47 (3H, m), 3.57 (2H, t, J = 6.1 Hz)}

d,

4

2.76 (2H, t, J = 5.6 Hz), 2.11 (2H, d, 0 = 6€.6 Hz), 1.95~

1.91 (2H, my, 1.78-1.74 (ZH, m), 1.e8-2.63 (1H, m), 1.3%-

1.2% (2H, my, 1.312-1.03 {(Z2H, m);

MS {ESI) m/z: 520 (M + H)".

(Example 70) trans-6-[3-(3-ethyl-phenyl)~ureido]-
3,4-dihydro~1H-isoquinoline-2-carboxylic acid 4-

carboxymethyl-cyclohexyl ester
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{70a) 6-13-(3~ethyl-phenyl)-ureido] -3, 4-dihydro-1H-
iscquinoline-Z-carboxylic acid tert-butyl ester

The title compound (1.19 g, gquantitative yield) was
obtained as a white solid in the same way as in Example
(Zéa) from 6-amino-ZN-Boc-1,2,3,4-tetrahydroisoquineline
{745 mg) and 3-ethyl-phenyl isocyanate (0.51 mL).
‘4 NMR (400 MHz, CDCl3): & (ppm) = 7.37 (1H, brs), 7.23
(1#, d, 3 = 7.8 Hz), 7.21 (1H, d, J = 7.5 Hz), 7.14 (1H,
d, J = 8.6 Hz), 7.10-6.89 (3H, m), 6.95 (14, d, J = 7.4
Hz), &.75 (1H, brs), 4.50 (2H, s}, 3.5% (2H, brs), 2.74
(24, brs), 2.61 (2H, g, J = 7.8 Hz), 1.50 (9H, s), 1.21
(3B, t, J = 7.4 Hz).
{70b) 1-(3-ethyl-phenyl)-3~(1,2,3,4-tetrahydro-
isoquinolin-6-yl) -urea hydrochloride

The title compound (977 mg, 98%) was obtained as a
white sclid in the same way as in Example (22b) from &~
(3-(3-ethyl-phenyl)-ureido] -3, 4-dihydro-1H-iscqguinoline-
2-carboxylic acid tert-butyl ester (1.19 g) cbtained in
Example (70a).
'H NMR (400 MHz, DMSO-d6): & (ppm) = 9.06 {1H, brs), 8.09
(14, s), 8.92 (1iH, s}, 7.41 (iH, d, J = 1.6 Hz), 7.33 (1H
s), 7.29-7.23 (2H, w), 7.18 (iH, dd, J = 7.8 and 7.8 Hz),

7.13 (1H, d, J = 8.6 Hz), 6.83 (1H, 4, J = 7.0 Hz), 4.20
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(2H, s}, 3.39-3.35 (2H, m), 2.98 (2H, t, J = 6.2 Hz),
2.57 (24, g, J = 7.5 Hz), 1.17 (3H, t, J = 7.6 Hz).
(70c) trans—-6-[3-{3-ethyl-phenyl)-urseido]-3,4-dihydro-1H~-
isoguinoline-Z-carboxylic acid 4d-carboxymethyl-cyclohexyl
aster

Methyl ester (740 mg, guantitative yield) was
obtained in the same way as in Example (le) from trans-
(d-hydroxy-cyclohexyl)-acetic acid methyl ester (362 mg)
obtained in Example (i1d) and 1-(3~ethyl-phenyl)}-3-
{(1,2,3,4-tetrahydro-isoquinelin-6~yl}-urea hydrochloride
(498 mg) cobtained in Example (70b). This methyl ester
(740 mg) was hydrolyzed in the same way as in Example 2
to cobtain the title compound (677 mg, %94%) as a white
solid.
'H NMR (400 MHz, DMSO-d6): 8 (ppm) = 12.1 (1H, s}, 8.63
(2H, s), 7.33 (28, s), 7.24-7.15 (3H, m), 7.08 (1H, d, J
= 8.6 Hz), 6.82 (1B, d, J = 7.4 Hz), 4.52-4.46 (3H, m),
3.57 (24, £, J = 5.9 Hz), 2.75 {2, £, J = 5.8 Hz), 2.57
(2H, ¢, J = 7.7 Hz), 2.12 (24, 4, J = 7.1 Hz), 1.95-1.91
(2H, m), 1.77-1.73 (24, m), 1l.68-1.62 (1H, m), 1.39-1.29
(2d, my, 1.17 (3H, t, 0 = 7.4 Hz}, 1.12-1.02 (Z2H, m};

MS (BESI) m/z: 480 (M + H)".

(Example 71) trans~6-(3-p-tolyl-ureido)-3,4~-dihydro~
1H-isoguinoline-2-carboxylic acid 4-carboxymethyl-

cyclohexyl ester
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{(7la) 6=~ (3-p-tolyl-ureido)~3,4~dihydro-1H-isoquincline-2-
carpoxylic acid tert-butyl ester

The title compound {(1.14 g, guantitative yield) was
obtained as a white solid Iin the same way as 1in Example
{26a) from 6é-amino-2N-Boc~1,2,3,4-tetrahydroisogquinoline
{745 mg) and p-teolyl isocyanate (0.45 mL).
'H NMR (400 MHz, CDCls): & (ppm) = 7.36-7.25 (1H, m),
7.23 (2H, 4, J = 8.2 Hz), 7.15 (2H, d, J = 8.6 Hz), 7.06-
6.85 (2H, m), 6.73-6.56 (2H, m), 4.51 (2H, s), 3.61 (2H,
brsy, 2.78 (2H, t, J = 5.9 Hz), 2.33 (3K, s), 1.49 (8H,
s).
(71lb) 1-(1,2,3,4-tetrahydro-iscoguinolin=-6~yl)~3=-p=tolyl~-
urea hydrochleride

The title compound (921 mg, 97%) was cbtained as a
white solid in the same way as in Example (22b) from 6&6-
(3=p=tolyl-ureido)-3,4~dihydre-1H-isoguinoline-2-
carboxylic acid tert-butyl ester(l.14 g) obtained in
Example (71la).
'H NMR (400 MHz, DMSO-d6): & (ppm) = 9.07 (1H, brs), 9.02
(1H, =), §.%2 (iH, s}, 7.39 (1H, d, J = 2.0 Hz), 7.34¢ {2H,

d, J = 8.6 Hz), 7.28 (iH, dd, J = 8.5 and 2.2 Hz), 7.11

It

(1H, d, J = 8.2 Hz), 7.08 (2H, d, J = 8.6 Hz), 4.18 (2H,
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sy, 3.37-3.31 (2H, m), 2.97 {(2H, t, J = 6.1 Hz), 2.24 (3H,
s).
(71lc) trans-6-(3-p-tolyl-ureido)~3,4~-dihydro~1H~
isoquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester

Methyl ester (719 mg, quantitative yield} was
obtained in the same way as in Example (le) from trans-
(4-hydroxy-cyclohexyl)-acetic acid methyl ester (362 mg)
obtained in Example (1d) and 1-(1,2,3,4~tetrahydro-
isoguinolin-6-yl)~3-p-tolyl-urea hydrochloride (477 mg)
obtained in Example (71lb}. This methyl ester (719 mg)
was hydrolyzed in the same way as in Example 2 to obtain
the title compound (€35 mg, 91%) as a white solid.
*H NMR (400 MHz, DMSO-d6): & (ppm) = 12.1 (1H, s), B8.61
(1H, s), 8.60 (1H, s), 7.34-7.31 {3H, m), 7.22-7.20 (1H,
m)y, 7.09-7.07 (3H, m), 4.48-4.46 (3H, m), 3.56 (Z2H, t, J
= 4.3 Hz), 2.75 {(2H, £, J = 5.5 Hz}, 2.24 (34, s), 2.11
(2H, 4, J = 7.0 Hz), 1.95-1.91 {(2H, m), 1.77-1.73 (2H, m),
1.68~1.62 {(1H, m), 1.39-1.29 (2H, m), 1.12-1.02 (2H, m):

+
.

MS (ESI) m/z: 466 (M + H)

(Example 72) trans-6-[3-{4-isopropyl-phenyl)-
ureido] ~3, 4-dihydro~1H-isoguincline~-2-carboxylic acid 4-

carboxymethyl-cyclohexyl ester
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{72a) 6-[3~(4-1lsopropyl-phenyl)-ureidoi-3,4-dihydro-1H~-
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isoguincline-Z~carboxylic acid tert-butyl ester

The title compound (1.23 g, guantitative yield) was
obtained as a white sclid in the same way as in Example
(26a) from 6-amino-2N-Boc-1,2,3,4-tetrahydroisoquincline
{745 mg} and 4-isopropyl-phenyl isocyanate (0.58 mL).
"E NMR (400 MHz, CDCls}: & {ppm) = 7.37-6.75 (5H, m),
7.25 (28, d, J = 7.8 Hz}, 7.16 (2H, d, J = B.6 Hz), 4.49
(2H, s), 3.57 (2H, brs), 2.90-2.83 (1H, m), 2.72 (2H, t,
J = 5.7 Hz), 1.50 (8H, s), 1.22 (6H, d, J = 7.0 Hz).
{(72b) 1-{4-isopropyl-phenyi)-3-{1,2,3,4-tetrahydro-
iscoguinolin-6-yl)-urea hydrochloride

The title compound (1.04 g, guantitative vyield) was
cbtained as a white solid in the same way as in Example
(22b) from 6~{3-(3-isopropyl-phenyl)-ureido]-3,4-dihydro-
lH-iscguinoline-2-carboxylic acid tert~butyl ester (1.23
g) obtained in Example (72z3).
'H NMR (400 MHz, DMSO-d6): & (ppm) = 9.11 (1H, brs), 9.00
(1H, s}, 8.9} (IH, s), 7.39 (1H, d, J = 2.0 Hz), 7.36 (2H,
d, J = 8.6 Hz), 7.28 (1H, dd, J = 8.4 and 2.1 Hz), 7.15
(2, d, § = 8.6 Hz), 7.12 (1H, d, J = 8.6 Hz), 4.19 (2H,
), 3.38-3.34 (2H, mj}, 2.97 (2H, t, J = 6.2 Hz), 2.86-

2.79 (1H, m), 1.18 (6H, 4, J = 7.0 Hz).



{(72¢) trans~6-[3-{4-isopropyl-phenvyl)-ureido]-3,4-
dihydro-1H-iscoguincline-Z-carboxylic acid 4-
carboxymethyl~-cyclohexyl ester

Methyl ester (761 mg, guantitative yield) was
obtained in the same way as in Example {(le} from trans-
(4-hydroxy-cyclohexyl)-acetic acid methyl ester (362 mg)
obtained in Example (1d) and l-({4-isopropyl-phenyl)-3-
{1,2,3,4~tetrahydro-isoguinolin-6~yl)-urea hydrochlioride
{519 mg) obtained in Example (72b}. This methyl ester
(761 mg) was hydrolyzed in the same way as in Example 2
Lo obtain the title compound (640 mg, 87%) as a white
solid.
M NMR (400 MHz, DMSC-dé6): & (ppm) = 12.1 (1H, s), B8.63
(14, s), 8.62 (1H, s), 7.36 {2H, d, J = 8.6 Hz), 7.33 (1H,
wm)y, 7.21 {l1H, 4, J = 8.3 Hz), 7.14 (2H, d, J = 8.6 Hz),
7.08 (1H, &, J = 8.2 Hz), 4.48-4.46 (3H, m), 3.56 (2H, t,
J = 5.9 Hz), 2.86-2.7% (1H, m}, 2.75 {(2H, t, T = 5.9 Hz},
2.11 (2H, d, J = 7.0 Hz), 1.95-1.91 (2H, m), 1.77-1.73
(2H, m), 1.68~1.62 (iH, m}), 1.39-1.29 (2H, m), 1.18 (6H,
d, J = 6.6 Hz), 1.12-1.02 (2H, m);

MS (ESI) m/z: 494 (M + H)".

(Example 73) trans-6-[3-(4-tert-butyl-phenyl)-
ureido}-3,4-dihydro-iH-isoguinoline-2~carboxylic acid 4-

carboxymethyl-cyclchexyl ester
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(73a} 6-{3-{4-tert-butyl-phenyl)-ureido]~-3,4-dihydro-1H-
isogquinoline-2-carboxylic acid tert-butyl ester

The title compound (635 mg, quantitative vyield) was
obtained as a white solid in the same way as in Example
(26a) from 6-amino-2N-Boc-1,2,3,4-tetrahydroisogquinoline
{372 mg) and 4-tert-~butyl-phenyl isccyanate (0.32 mL).
'"H NMR (400 MHz, CDCls): & (ppm) = 7.36 (2H, d, J = 8.6
Hzy, 7.27 (2H, 4, J = 8.2 Hz), 7.29-6.67 (5H, m), 4.51
(2H, s), 3.60 (2H, brs), 2.77 (2H, t, J = 5.9 Hz), 1.50
(8H, s, 1.31 {8H, s).
(73p} 1-({4-tert-butyl-phenyl;-3-(1,2,3,4-tetrahydro~
isoquinolin-6-~yl)-urea hydrochloride

The title compound {539 mg, guantitative vyield) was
obtained as a pale yvellow sclid in the same way as in
Example (22b) from 6-[3~(4-tert~butyl-phenyl)-ureido]-
3,4-dihydro-1H-isoguinoline-2-carboxylic acid tert-butyl
ester {635 mg) obtained in Example (73a).
'H NMR (400 MHz, DMSO-dé): & {(ppm) = 9.13 (IH, brsj), 9.02
(18, s), 8.93 (1H, =), 7.40 (1H, d, J = 1.6 Hz), 7.37 (2H,
d, J = 8.6 Hz), 7.29 (2H, d, J = 8.7 Hz), 7.28 (1H, dd, J
= 8.6 and 2.7 Hz), 7.12 (1H, d, J = 8.6 Hz), 4.19 (ZH,
brs), 3.3%-3.36 {(ZH, m), 2.98 (2H, t, J = 6.0 Hz), 1.26

(2H, s).



- 213 -

(73¢y trans-6-[3-(4-tert-butyl~-phenyi;~ureidol=~3,4-
dihydro~1H~isoquinoline-2-carpoxylic acid 4-
carboxymethyl-cyclohexyl ester

Methyl ester (782 mg, guantitative yield) was
obtained in the same way as in Example {(le) from trans-
{4-hydroxy-cyclohexyl}-acetic acid methyl ester (3¢l mg)
cbtained in Example {1d} and l-{4-tert-butyl-phenyl)—3-
(1,2,32,4~-tetrahydro-isoqguinolin~6~yl)-urea hydrochloride
(53% mg) obtained in Example (73bk). This methyl ester
{782 mg) was hydrolyzed in the same way as in Example 2
to obtain the title compound {653 mg, 86%) as a white
selid.
'H NMR (400 MHz, DMSC-dé): & (ppm) = 12.1 (1H, s), 8.74
(24, brsy, 7.37 (2H, d, J = 9.0 Hz), 7.32 (iH, d, J = 1.9
Hz), 7.29 (28, d, J = 9.0 Hz), 7.22 (iH, dd, J = 8.2 and
2.0 Hz), 7.07 (iH, d, J = 8.6 Hz), 4.51-4.46 (3H, m),
3.56 (2H, £, J = 6.1 Hz), 2.75 (2H, £, J = 6.0 Hz), 2.11
(24, d, J = 7.1 Hz}, 1.95-1.%20 (2H, m}, 1.77-1.74 (2H, m},
1.68-1.63 {(1H, m), 1.3%9-1.2%9 (2H, m), 1.26 (SH, s), 1.12-~
1.02 (2H, m);

+

MS (ES8I) m/z: 508 (M + H)

(Example 74) trans-6-[3-(3-cyano-phenyl)-ureidol-
3,4-dihydro~-1H-isoquinoline-2~carboxylic acid 4-

carboxymethyl~-cyclcohexyl ester
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(74a) 6-13-(3-cyano~phenyl)-—ureidol -3, 4-dihydro-1H-
isoquinoline-2-carpboxylic acid tert-butyl ester

The title compound {785 mg, guantitative yield) was
obtained as a white solid in the same way as in Exanple
(26a} from 6-amince-ZN~Boc-1,2,3,4-tetrahvydreisoguinoline
(497 mg) and 3-cyano-phenyl isocyanate (346 mg).
'H NMR (400 MHz, CDCls): 8 (ppm) = 7.75-6.50 (6H, m},
7.65 {(1H, 4, J = 8.6 Hz}), 7.39% (1H, dd, J = 7.8 and 7.8
Hz), 7.33 {(1H, d, J = 7.5 Hz}, 4.51 (2H, s), 3.63 (2H, t,
J = 6.1 Hz), 2.79 (2H, brs), 1.53 (8H, s).
(74p) 1-(3-cyanoc-phenyl)-3-(1,2,3,4-tetrahydro-
isoguinolin-6-yl)-urea hydrochloride

The title compound (€57 myg, guantitative yield) was
obtained as a pale yellow solid in the same way as in
Example (22b) from 6-[3-{3-cyano-phenyl)-ureido]~3,4-
dihydro-lH-isoquinoline-2-carboxylic acild tert-butyl
ester (785 mg) obtained in Example (74a).
Iy NMR (400 MHz, DMSO-d6): & (ppm) = 9.55 (1H, s), 9.27
(1H, s), 9.12 (1H, brs}, 8.00 (1H, dd, J = 1.9 and 2.0
Hz), 7.66-7.63 (1H, m), 7.50 (lH, dd, J = 8.0 and 8.0 Hz),
7.44~-7.40 (2B, m), 7.30 (lH, dd, J = B.2 and 2.3 Hz),
7.15 (1H, d, J = 8.2 Hz), 4.20 (2H, brs), 3.39-3.36 (2H,

m), 2.98 (2H, £, J = 6.3 Hz}).



(7d¢y trans-6-[3-(3-cyano~phenyl)~ureido]~3,4~dihydro-1H-
isoquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester

Methyl sster (498 mg, 81%) was obtalined in the same
way as in Example (le) from trans-(4-hydroxy-cyclohexyl)-
acetic acid methyl ester (301 mg) obtained in Example
(1ld) and 1-{3-cyano-phenyl)-3~{1,2,3,4-tetrahydro~-
isoquinolin-6-yl)-urea hydrochloride (411 mg) obtained in
Example (74b). This methyl ester (498 mg) was hydrolyzed
in the same way as in Example 2 to obtain the title
compound (393 mg, 81l%) as a pale yellow sclid.
'H NMR (400 MHz, DMSO-dé6): 8 (ppm) = 12.1 (1H, s), 9.07
(14, s), 8.85 (1H, s}, 7.99% {(1H, s}, 7.67 (1H, d, J = B.6
Bz), 7.4% (1H, dd, J§ = 8.0 and 8.0 Hz), 7.42 (1H, d, J =

(1H,

I,.__l

7.1 Hzdy, 7.33 (1H, sy, 7.24 (1H, 4, J = T7.1 Hz), 7.1
d, J = 8.6 Hz), 4.51-4.47 (3H, m), 3.57 (2H, t, J = 5.7
Hz), 2.76 (2H, t, J = 5.3 Hz}, 2.12 {(Z8, 4, J = 7.1 Hz},
1.85-1.91 (24, m), 1.77-1.74 (2H, m), 1.68-1.62 (1H, m),
1.39-1.29 (2H, m), 1.12-1.03 (ZH, m):;

MS (ESI) m/z: 477 (M + H) .

(Example 75) trans-6-[3-(3-dimethylamino-phenyl) -
ureido] -3, 4-dihydro~1lH-isogquinocline-2-carboxylic acid 4-

carboxymethyl-cyclohexyl ester
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(75a) 6~[3-({3-dimethylamino-phenyl)~ureido]-3,4-dihydre-
1H-isoguinoline~2~carboxylic acid tert-butyl ester

The title compeound (1.23 g, gquantitative yield) was
obtained as a white solid in the same way as in Exanmple
(28a) frem é=-amino-ZN-Boc-1,2,3,4-Tetranydroisoguinoline

{74

(@3

mg) and 3-dimethylaminoaniline hydrochloride (627
mg) .
'H NMR (400 MHz, CDCls): 8 {ppm) = 7.33-7.15 (2H, m),
7.03~6.77 (4H, m), ©6.61-6.50 (3H, m}, 4.52 (2H, s), 3.62
(2H, brs), 2.96 (6H, s), 2.79 (2H, &, J = 5.9 Hz), 1.49
{9H, s).
(75b) 1-{3-dimethylamino-phenyl)-3-(1,2,3,4~tetrahydro-
isoquinolin~6~yl)-urea hydrochloride

The title compound (1.15 g, quantitative yield) was
obtained as a white scolid in the same way as in Example
(22b) from 6-[3-(3-dimethylaminc-phenyl)-ureido]-3,4-
dihydro-l1H-isoguinoline-2-carboxylic acid tert-butyl
ester {(1.23 g) obtained in Example (75a).
'H NMR (400 MHz, DMSO-d6): & (ppm) = 9.38 (1H, brs), 9.18
(2H, brs), 7.40 (1H, d, J = 5.8 Hz), 7.2% (1H, 4, J = 8.2
Hz), 7.23~6.65 (4H, mwm}, 7.13 (1H, d, T = 8.3 Hz), 4.1¢

(2H, brs), 3.37 (2H, brs), 2.98 (8H, brs).
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{75c} trans-6-{3-(3-dimethylamino-phenyl)-ureido]~3,4d-
dihydro~-lH-isoquinoline-2-carboxylic acid 4-
carboxymethyl-cyclohexyl ester

Methyl ester (207 mg, 41%) was obtained in the same
way as in Example (le) from trans-{4-hydroxvy-cyclohexyl)-
acetic acid methyl ester (223 mg) obtained in Example
{1d) and 1-{3-dimethylamino-phenyl)-3-{(1,2,3,4~
tetrahydro-iscoquinolin-6-yl) ~urea hydrochloride (383 mg)
cbtained in Example (73b). This methyl ester (207 mg)
was hydrolyzed with an aguecus sodium hydroxide solution
in the same way as in Example 2 to obtain the title
compound (136 mg, &B%) as a gray solid.
"H NMR (400 MEz, DM$SO-dé): & (ppm) = 9.03 (1H, brs), 8.89
(1H, s), 7.38 (14, brs)y, 7.32 {(1lH, =), 7.26 (1H, brs),
7.23 (1H, dd, J = 8.5 and 1.8 Hz), 7.09 (iH, 4, J = 8.6
Hz), 7.04 (1lH, brs), 6.82 (1H, brs), 4.52-4.45% (3H, m),
3.57 (2H, t, § = 6.0 Hz), 3.01 (6H, s}, 2.75 (2H, t, J =
5.9 Hz), 2.12 {(2H, d, J = 7.1 Hz), 1.95-1.91 (2H, m),
1.77-1.74 (2H, m), 1.68-1.61 (1H, m), 1.39~1.30 (2H, m},
1.12-1.02 (24, m};

M3 (EST) m/z: 495 (M + H)".

(Example 76) trans-6-{3-(3-tert-butyl-phenyl)-
ureide]-3,4-dihydro~1H~isoquinoline-2-carboxylic acid 4-

carboxymethyl~cyclohexyl ester
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{76a) 6-{3-(3-tert-butyl-phenyl)-ureido]~-3, 4-dihydroc-1HE~
isogquinoline~2-carboxylic acid tert-butyl ester

The title compound (1.24 g, 98%) was obtained as a
white so0lid in the same way as in Example (28a) from 6-
amino-2N-Boc~1,2, 3, é-tetrahydroisoguincline {745 mg) and
3-tert-butyl-aniline {448 mg).
'H NMR (400 MHz, CDCls): & (ppm) = 7.36 (1H, dd, J = 1.9
and 2.0 Hz}, 7.30-6.88 (7H, m), €.75 (1H, brs), 4.52 (2H,
s)y, 3.62 (28, brs)y, 2.79 (2H, t, I = 5.9 Hz), 1.50 (9H,
), 1.31 (8H, s).
(7¢b} 1-(3-tert-butyl-phenyl)-3-{1,2,3,4-tetrahydro~
isoguinolin-6-yl}-urea hydrochloride

The title compound {1.06 g, quantitative yield) was
obtained as an off-white solid in the same way as in
Example (22b) from 6-[3-(3-tert-butyl~-phenyl)-ureido]~
3,4-dihydro-1H~iscquinoline~Z-carboxylic acid tert-butyl
ester (1.24 g) obtained in Example (76a}.
‘H NMR (400 MHz, DMSO-d6): & (ppm) = 9.02 (1H, brs), 8.96
(1H, =), 8.93 (1H, s}, 7.4%9 (1H, dd, J = 2.0 and 2.0 Hz),
7.4% (1H, d, J = 1.5 Hzj), 7.29-7.25 (2H, m), 7.20 (1H, dd,

J = 7.8 and 7.8 Hz), 7.12 (lH, 4, J = 8.6 Hz), 7.01 (1H,
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7.8 Hz), 4.1% (2H, s), 3.38-3.32 (2H, m), 2.98 (ZH,

s
<
li

t, J = 6.0 Hz)y, 1.27 (°H, s).
(76c) trans-6-[3-(3-tert-butyl-phenyl)-ureido]-3,4-
dihydro-1H-isoguinoline-2-carpoxylic acid 4-
carboxymethyl-cyclohexyl ester

Methyl ester (521 mg, guantitative yield)} was
obtained in the same way as in Examplie (le) from trans-
(4~hydroxy-cyclohexyl)-acetic acid methyl ester (223 mg)
obtained in Example (1d} and 1-{(3-tert-butyl-phenyl)-3-
(1,2,3,4-tetrahydro~iscguinolin~-6-yl)-urea hydrcochloride
(358 mg) obtained in Example (76k). This methyl ester
(521 mg) was hydrolyzed with an aqueous sodium hydroxide
solution in the same way as in Example 2 to obtain the
title compound (395 mg, 78%) as a yellow solid.
'Y NMR (400 MHz, DMSO-dé): & {(ppm) = 12.1 (1H, brs), B8.82
(18, brs), 8.77 (1H, brs), 7.48 (iH, s), 7.34 (lH, s},
7.28 (1H, d, J = 9.4 Hz), 7.24-7.17 (2H, m), 7.08 (1H, d,
J = 8.2 Hz), 7.00 {(1H, 4, J = 7.8 Hz), 4.51-4.46 (3H, m},
3.57 (2H, t, J = 5.9 Hz), 2.75 (2H, &, J = 5.9 Hz}, 2.11
(24, d, J = 7.1 Hz), 1.%24-1.8%0 {2H, m), 1.78-1.74 (ZE, m),
1.68-1.63 {15, m), 1.40-1.29 (2H, m), 1.40 {(SH, s), 1.12-
1.01 (2H, m);

M3 (EST) m/z: 508 (M + H)".

(Example 77) trans-6-(3-o-telyl-ureido)-3,4-dihydro-
1E-isoguinocline-2-carboxylic acid 4-carboxymethyl-

cyaclchexyl ester
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(77a) 6-(3-o-tolyl-ureido)-3,4-dihydro~-lH-isoguinoline-2-
carboxyvlic aclid tert-butyl ester

The title compound (1.13 g, 99%) was obtained as a
white solid in the same way as in Example (26a) from 6-
amino~2N-Boc-1,2,3,4-tetrahydroisogquinoline (745 mg) and
o-tolyl isccyanate (0.45 mL).
“H NMR {400 MHz, CDCl3): & (ppm) = 7.52 (1H, d, J = 7.5
Hz), 7.30-7.15 (bH, m), 7.03 (lH, d, J = 7.4 Hz), 6.47
(1lH, brs), 6.25 (1H, brs), 4.52 (2%, s), 3.2 {(ZH, brsj,
2.79% {(2H, t, T = 5.9 Hz), 2.29 (3H, s), 1.49 (9H, s).
(77b) 1-{(1,2,3,4~tetrahydro-isoquineolin-6~yl}~3-o-tolyl-
urea hydrochloride

The title compound {938 mg, quantitative vield) was
obtained as a pale yellow solid in the same way as in
Example {22b) from 6-(3-co-tolyl-ureide) -3, 4-dihydro-1H-
isoguinoline-2~carboxylic acid tert-butyl ester (1.13 g)
obtained in Example (77a}.
' NMR (400 MHz, DMSO-dé): § (ppm) = 9.50 (1H, s), 9.12
(1H, brs), 8.22 {(1H, s), 7.84 (1H, d, J = 7.8 Hz}), 7.42
(15, 4, o = 1.9 Hz), 7.30 (1H, dd, J = 8.3 and 2.0 Hz),

7.18-7.12 (3H, m), ©.85 {1H, da, J = 7.2 and 7.2 Hz),



4.19 (2H, s), 3.38-3.31 (2, m), 2.98 (24, t, J = 6.2 Hz),
2.26 (3H, s}).
(77¢) trans-6-({3-o-tolyl-ureido) -3, 4-dihydro-1H-
isogquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester

Methyl ester (715 mg, quantitative yield) was
obtained in the same way as in Example (le) from trans-
{(4-hydroxy-cycleohexyl)-acetic acid methyl ester (309 my}
obtained in Example (1d) and 1-(1,2,3,4d-tetrahydro-
isoquinolin-6~yl)~-3-o-tclyl-urea hydrochloride (476 mg)
obtained in Example (77b). This methyl ester (719 mg)
was hydrolyzed with an aqueous sodilum hydroxide scolution
in the same way as in Example 2 to cbtain the title
compound (638 mg, 91%) as a white soilid.
"M ONMR (400 MHz, DMSO-dé): & {(ppm) = 12.1 (1H, brs), 9.03

(14, s), 7.97 {(1H, s), 7.83 (1H4, d, J = 7.8 Hz), 7.34 (1lH,

i

sy, 7.23 {1H, d, J 7.5 Hzy, 7.17 (1B, d, J = 8.2 Hz},
7.13 (1H, 4, J = 7.8 Hz), 7.0% {(1H, d, J = 8.6 Hz}, 6.094
(1H, dd, J = 7.5 and 7.5 Hz), 4.51-4.46 (3H, m), 3.57 (2H,
t, J = 5.8 Hz), 2.76 (2H, &, J = 5.7 Hz), 2.24 {(3H, s),
2.11 (2H, d, J = 6.6 Hz), 1.55-1.9%0 (2H, m), 1.77-1.73
(2H, m), 1.68-1.62 {iH, m), 1.39-1.30 (2H, m), 1.12-1.02
(2H, m);

+

MS (ESI) m/z: 466 (M + H)
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(Example 78) trans-6-[3-(3,4-dimethyi-phenyl)-
ureido]-3, 4-dihydro-1H-isoguinoline-2-carboxylic acid 4-
carboxymethvl-cyclohexyl ester

N N

CH,
| e
0. _N s
O

3
HO
(78a) ©6-[3-(3,4-dimethyl-phenvyl)-ureido]-3,4-dihydro-1E~
isoquincline-2-carboxylic acid tert-butyl ester

The title compound {1.1% g, guantitative vield) was
obtained as a white solid in the same way as 1n Example
{26a) from é-aminc-2ZN-Boc-1,2,3,4-tetrahydroiscquincline
(745 mg) and 3,4-dimethyl-phenyl isocyanate (0.50 mL).
*H NMR (400 MHz, CDCls): & {(ppm) = 7.33~6.74 (5H, m),
7.12 (1H, brs), 7.08 {14, dd, J = 6.5 and 6.5 Hz), 6.84
(1H, brs), 4.50 (2H, s), 3.59 (2H, brs), 2.76 (2H, t, J =
5.7 Hz), 2.22 (6H, s), 1.4%9 (SH, s).
{78b) 1~{3,4-dimethyli-phenyl}-3-{1,2,3,4-tetrahydro-
iscguinelin~6~yl)-urea hydrochloride

The title compound (293 mg, gquantitative yield) was
obtainéd as a paie yellow sclid In the same way as in
Example (22b) from &-[3-(3,4-dimethyl-phenyl)-ureido]}-
3,4-dihydro~1H-isoquinoline-2-carboxylic acid tert-butyl
ester (1.19 g) obtained in Example (78a).
HONMR (400 MHz, DMSO-d6): & (ppm) = 5.10 {(1H, brs), 5.03
{18, s), &.86 {14, s), 7.40 (1H, d, T = 1.8 Hz), 7.27 (1H,

dd, J = 8.4 and 2.1 Hz), 7.24 (1H, d, J = 1.9 Hz), 7.17
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(1H, dd, J = 8.2 and 2.4 Hz), 7.11 {(1H, 4, J = 8.6 Hz)},

8.2 Hz), 4.1% (2H, s), 3.37-3.31 (2H, m),

1§

7.02 (1, 4, J
2.87 (24, t, J = 6.2 Hz), 2.18 (3H, s), 2.15 (3H, s).
{78c) trans-6-{3-(3,4~dimethyl~-phenyl)-ureido}-3,4-
dihydro-~iH~isoguinoline-2-carboxylic acid 4-
carboxymethyl~cyclohexyl ester

Methyl ester (740 mg, gquantitative yield) was
obtained in the same way as in Example {le} from trans-
(4~hydroxy-cyclohexyl)-acetic acid methyl ester (309 mg)
obtained in Example (1d)} and 1-(3,4-dimethyl-phenyl)-3-
(1,2,3,4-tetrahydro-isoguinolin~&é~vyl)~urea hydrcchloride
(498 mg} obtained in Example (78b). This methyl ester
(740 mg) was hydrolyzed with an aqueous sodium hydroxide
solution in the same way as in Example 2 to obtain the
title gompound (619 mg, 6%} as a white solid.
"H NMR (400 MHz, DMSC-dé): 8 (ppm) = 12.1 (1H, brs), 8.64
(iH, sy, 8.55 {1H, s}, 7.33 (1H, sy, 7.24 (1H, d, J = 1.6
Hzy, 7.21 (1H, d, J = 8.6 Hz), 7.15 (iH, dd, J = 8.4 and
2.2 Hz), 7.07 (iH, d, J = 8.6 Hz}, 7.02 (iH, d, J = 8.2
Hz)y, 4.52-4.46 (34, m), 3.57 (2H, t, J = 5.9 Hz), 2.75
{2H, ¢, J = 5.5 Hz), 2.18 (3H, s), 2.15 (3H, s}, 2.11 (2H,
d, J = 6.6 Hz), 1.95-1.91 (2H, m), 1.78-1.74 (2H, m},
1.68-1.62 (1H, m), 1.39-1.29 (2H, m), 1.12-~1.02 (ZH, m);

MS (ESI) m/z: 480 (M + H)".
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(Example 79) trans-¢-[3-{4-methoxy-phenyl)~ureido]~
3,4-dihydro-1H-isoquinoline-Z2-carboxylic acid 4-

carboxymethyl—-cyclohexyl ester

yespace

{7%a) 6~I13-(4d-methexy-phenyl)-ureidol-3,4-dihydro-1H-
isoguincline~Z-carboxylic aclid tert-butyl ester

The title compcund (747 mg, 94%) was cobtained as a
white solid in the same way as in Example (Z2€6a) from 6-
amino-2N-Boc~1,2,3,4-tetrahydroisoquinocline (497 mg) and
d-methoxy-phenyl isocyanate (0.31 mlL).
'HONMR {400 MHz, CDCls): 8 {ppm) = 7.29-7.15 (2H, m),
7.25 (2H, d, J = 8.6 Hz}, 7.00 (1H, 4, J = 6.7 Hz), 6.88%
(2H, d, J = 8.6 Hz), 6.62 (1H, brs), 6.55 (1H, brs), 4.51
{ZH, s), 3.81 (3H, s}, 3.1 (2H, brs), 2.77 {(2H, t, J =
5.8 Hz), 1.49 (9H, s).
(75%k) 1-(4-methoxy-phenyl)~3-(1,2,3,i-tetrahydro-
isoguinelin-~6-yl)-urea hydrochloride

The title compound (621 mg, 99%) was cbtained as a
white solid in the same way &s in Example (ZZb} from 6=
[3-(4-methoxy-phenyl)—ureldo]~3,4d~dihydro-1H~-
isoquinoline~2-carboxylic acid tert-butyl ester (747 mg)
obtained in Example (782a).
'HONMR (400 MHz, DMSO-dé): 8 (ppm) = 9.15 (1H, brs), 9.02
(1H, sy, 8.87 (i@, =), 7.36-7.31 (1lH, m), 7.32 (24, d, J
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= &, 0 Hz), 7.26 (1H, dd, J = 8.4 and 2.1 Hz), 7.08 (1H, d,
J = 8.6 Hz), 6.85 (2H, d, J = 9.8.32}, 4.16 (2H, s), 3.69
(34, s), 3.35-3.31 (2H, m), 2.95 (ZH, t, J = 6.2 Hz).
(75¢) trans-6-[3-(d-methoxy-phenyl)-ureido]-3,4~dihydro-
lH-isoquinoline-Z2-carboxylic acid 4-carboxymethyl-
cyclchexyl ester

Methyl ester (407 mg, 82%) was obtained in the same
way as in Example (le) from trans-{4-hydroxy-cyclchexyl)-
acetic aclid methyl ester (206 mg) obtained in Example
f1d) and 1-{4-methoxy-phenyl}-3-(1,2,3,4-tetrahydro-
isoquinelin-6-yl)-urea hydrochloride (333 mg) obtained in
Example (79b). This methyl ester (407 mg) was hydrclyzed
with an agquesous sodium hydroxide solution in the same way
as in Example 2 to obtain the title compound (378 mg,
96%) as a white soclid.

'‘H NMR {400 MHz, DMSC-d6): & {(ppm) = 12.1 (iH, s}, 8.57
(15, s), 8.51 (1H, s), 7.35 (24, d, J = 9.0 Hz), 7.31 (1iH,
s), 7.21 (1H, &, J = 8.6 Hz), 7.07 {(1H, &, J = 8.2 Hz},
6.87 (2H, 4, J = 9.0 Bz), 4.52-4.46 (3H, m), 3.72 (34, s),
3.56 (2H, £, J = 5.8 Hz), 2.74 (2H, t, J = 5.9 Hz), 2.12
(?H, d, J = 7.0 Hz), 1.95-1.91 (2H, m), 1.77-1.73 (2H, m),
1.69-1.62 (1H, m), 1.39-1.29 (2H, m), 1.12-1.02 (2H, m};

MS (ESI) m/z: 482 (M + H)'.

(Example 80) trans-6-{3-(4d-ethoxy-phenyl)-ureidoc]-
3, 4-dihydro-lH-isoquinoline-2~carboxylic acid 4-

carboxymethyl-cyclohexyl ester
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H
N

H
g
LT L
/E\H,/[:::T\ \W/ O/A\CHS
O
HO

(80a) 6-[3~(4-ethoxy-phenyl)-ureido]-3,4-dihydro-1H-
isoguineline-Z-carboxylic acid tert-butyl ester

The title compound (798 mg, %7%) was obtained as a
white solid in the same way as in Example (26a) from 6-
amino-2N-Boc-1,2,3,4-tetrahydroisogquinoline (497 mg) and
4-ethoxy-phenyl isocyanate (0.35 mL).
‘4 NMR (400 MHz, CDClz): & (ppm) = 7.28-7.15 (2H, m),
7.24 (2H, d, J = 8.6 Hz}, 7.02 (1#, d, J = 7.8 Hz), 6.89
(?H, d, J = 8.6 Hz), 6.47 (1H, brs), 6.37 (1H, brs), 4.52
(24, s), 4.03 (24, g, J = 6.9 Hz), 3.61 (ZH, t, J = 5.5
Hz), 2.79 (2H, t, J = 6.0 Hz), 1.49 (%H, s), 1.42 (3H, t,
J = 7.1 Hz).
(80bY) 1-{4-ethoxy-phenyl)-3-(1,2,3,4-tetrahydro-
isoguinolin-6-yl)-urea hydrochloride

The title compound (674 mg, quantitative yield) was
obtained as an off-white solid in the same way as in
Example (22b) from 6-[3~ (d—ethoxy-phenyl) ~ureidoj-3,4~
dihydro-1H-isoguinoline-2-carboxylic acid tert-butyl
ester (798 mg) obtained in Example (80a).

NMR (400 MHz, DMSC-dé): & (ppm) = 9.17 (1H, brs), 9.04

—
ot

(1#, =), 8.89 (1H, s), 7.35 (1H, 4, J = 1.9 Hz), 7.32 (2H,
d, J = 9.0 Hzy, 7.26 (1H, dd, J = 8.2 and 1.9 Hz), 7.09

(1H, d, J = 8.2 Hz), 6.83 (2H, d, J = 9.0 Hz), 4.16 (2H,
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t, J = 4.1 Hz), 3.95 (2H, g, J = 7.0 Hz), 3.41-3.3%1 (2H,
my, 2.95 (2H, &, J = 6.1 Hz), 1.28 (3H, t, J = 6.8 Hz).
(80c) trans—-6-{3-(4d-ethoxy-phenyl)-ureidol-3,4-dihydro-
1B~isoquinocline~-2-carboxylic acld 4~carboxymethyl-
cyclohexyl ester

Methyl ester (488 mg, 96%) was obtained in the same
way as in Example (le) from trans-(4d-hydroxy-cyclohexyl)-
acetic acid methyl ester (206 mg) obtained in Example
(1d) and 1~ (4-ethoxy-phenyl}-3-(1,2,3,4-tetrahydro-
isoguinolin-6~yl)-urea hydrochloride {347 mg) obtained in
Example (80b). This methyl ester (488 mg) was hydrolyzed
with an agqueous sodium hydroxide solution in the same way
as in Example 2 to obtain the title compound (410 mg,
87%) as a white solid.
'Y NMR (400 MHz, DMSC~d6): & (ppm) = 12.1 (1H, brs), 8.5%
(1H, sy, 8.51 (iH, s), 7.36-7.30 (1H, m), 7.34 (2H, 4, J
= §.9 Hz), 7.21 (1H, dd, J = 7.6 and 1.8 Hz), 7.07 (iH, d,
J = 8.6 Hz), 6.85 (2H, d, I = 9.0 Hz), 4.51-4.45 (3H, w),
3.97 (2H, g, J = 7.0 Hz), 3.56 (2H, t, J = 5.9 Hz), 2.74
(24, t, J = 5.6 Hz), 2.11 (2H, 4, J = 6.6 Hz), 1.94-1.91
(2ZH, m), 1.77-1.73 (2H, m), 1.68-1.62 (1H, m), 1.39-1.31
(2H, m), 1.30 (3H, t, J = 6.9 Hz), 1.12-1.01 (2H, m);

MS (EST) m/z: 496 (M + H)".

(Example B81) trans-6-(3-isopropyl-ureido)-3, 4~
dihydro-1H-isoguincoline-Z~carboxylic acid 4-

carboxymethyl-cyclohexyl ester
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(81a) 6-(3-isopropyl-ureido)=~3,4-dihydro-1H-isoquincline-
2-carboxylic acid tert-butyl ester

The title compound (604 mg, 91%) was obtained as a
white solid in the same way as in Example (28a) from 6-
amino-2N-Boc~1,2, 3, 4-tetrahydroisoquineline (496 mg) and
isopropylamine {(0.17 mL}.
*H NMR (400 MHz, CDCls): 8 (ppm) = 7.22-6.96 (4H, m),
6£.08 (1H, s}, 4.53 (2H, s), 4.04-3.95 (1H, m), 3.63 (Z2H,
brs), 2.80 (2H, t, J = 6.1 Hz), 1.4% (9H, s), 1.18 {6H, d,
J = 6.6 Hz).
(81b} l-isopropyl-3-(1,2,3,4-tetrahydro-isoquinolin-56-
yl)=urea hydrochloride

The title compound (488 mg, quantitative yield) was
cbtained as a white solid in the same way as in Example
(22b) from 6-(3~isopropyl-ureido)-3,4-dihydro-1H~
isoquinecline-2-carboxylic acid tert-butyl ester (604 mg)
obtained in Example (8la).
IH NMR (400 MHz, DMSO-d6): & {ppm) = 9.27 (1H, brs), B8.66
(1H, s), 7.32 (1H, d, 0 = 2.0 Hz), 7.20 (1H, dd, J = 8.4
and 2.1 Hz), 7.05 (1H, &, J = 8.6 Hz}, 4.77 (1H, brs),
4.15 (2H, t, J = 4.3 Hz), 3.76-3.70 (1H, m), 3.35-3.30
(24, m), 2.93 (2H, t, J = 6.2 Hz), 1.08 (6H, d, J = 6.7

Hz) .
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(Blc) trans-6-{3-isopreopyl-ureido)-3,4-dihydro-1H-

isoquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl

Methyl ester (455 mg, 88%) was obtained in the same
way as in Example (le) from trans- {4-hydroxy-cyclohexyl) -
acetic acid methyl ester (289 mg) obtained in Example
(1dy and l-iscpropyl-3-{(1,2,3,4~tetrahydro-iscqguinolin-6-
y1l)-urea hydrochloride (324 mg) cbtained in Example (81b).
This methyl ester (455 mg) was hydrolyzed in the same way
as in Example 2 to obtain the title compound (383 mg,

B7%) as a white sclid.

"H NMR (400 MHz, DMSO-dé): & (ppm) = 12.1 (1H, s), 8.23
(1K, sy, 7.24 (1B, s), 7.13 (iH, 4, J = 7.8 Hz), 7.01 {1H,
d, J = 8.6 Hz), 5.99 (1H, 4, I = 7.5 Hz), 4.50-4.43 (3H,
m), 3.76~-3.71 (IH, m), 3.55 (2H, t, J = 6.0 Hz}, 2Z.71 (2H,
t, J = 5.9 Hz), 2.11 (ZH, d, J = 6.6 Hz), 1.94-1.90 (2H,
m)y, 1.77-2.73 (2H, m), 1.68-1.62 (1H, m), 1.38-1.29 (Z2H,
m)y, 1.11-1.01 (2K, m), 1.08 (6H, d, J = 6.7 Hz);

MS (ESI) m/z: 418 (M + H)

(Example 82) trans-6-(3-tert-butyl-ureido)}-3,4-~
dihydro-1lH-isoquincline-Z~carboxylic acid 4-

carbozxymethyl-cyclohexyl ester

@YCO o
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(82a) 6-{3-tert-butvli-ureido)}-3,4~dihydro-1H~
isoquinoline-2-carboxylic acid tert-butyl ester

The title compound {434 mg, 63%) was obtained as a
white solid in the same way as in Example (28a) from ©&-
amino-2N~-Boc-1,2,3,4~tetrahydrolisocquinoline (496 mg) and
tert-butylamine (0.21 mL).
'H NMR (400 MHz, CDCls): & (ppm) = 7.22-6.89 (4H, m),
£.03 (14, s), 4.51 (24, s), 3.62 (2H, brs), 2.80 (2H, t,
J = 5.8 Hz), 1.49 (%H, s}, 1.37 (9H, s).
{82b) l-tert-butyl-3-(1,2,3,4~tetrahydro-isocguinolin-6-
v1l)~urea hydrochleride

The title compound {354 mg, quantitative yield) was
obtained as a white solid in the same way as in Example
(22n) from 6-{3-tert-butyl-ureido}~3,4-dihydro-1H-
isoguincline-2-carboxylic acid tert-butyl ester (434 mg)
obtained in Example (82a).
'Y NMR (400 MHz, DM8C-dé): & (ppm) = 9.13 (1H, brs), 8.50
(14, s), 7.34 (1H, d, 3 = 1.9 Hz), 7.13 (1K, dd, J = 8.4
and 2.1 Hz), 7.04 (1lH, d, J = 8.6 Hz), 6.17 (1H, brsj,
4.1% {2H, brs), 3.36-3.3%1 {(2ZH, m), 2.924 (2H, t, J = 6.2
Hzy, 1.28 (SH, s).
(82¢) trans-6-(3-tert-butyl-ureido)-3,4-dihydro~1H-
isogquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester

Methyl ester (557 mg, guantitative yield) was
obtained in the same way as in Example {(le) from Trans-

{Z-hydroxy-cyclohexyl)—acetic acid methyl ester (301 mg}
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obtainred in Example (id) zand l-tert-butyl-3-(1,2,3,4~
tetrahydre-isoguinolin-6~yl}-urea hydrochloride {354 mg)
obtained in Example (82b). This methvl ester (557 mg)
was hydrolyzed in the same way as in Example 2 to obtain
the title compound (451 mg, B84%) as a white solid,

'HONMR (400 MHz, DMSO-dé6}: & (ppm) = 12.1 (1H, brs), 8.18
(1H, &), 7.26-7.07 (1H, m), 6.98 (2H, s), 5.97 (1H, s),
4.50-4.42 (3H, m), 3.54 (2ZH, t, J = 5.9 Hz), 2.71 (2H, t,
J = 6.1 Hz), 2.11 (2H, d, J = 6.6 Hz), 1.94-1.91 (24, m),

.77-1.73 {(2H, m), 1.68-1.61 (1H, m), 1.38-1.24 (2H, m),

—a

1.28 (SH, s), 1.11-1.01 (Z2H, m};

+

M5 (ESI) m/z: 432 (M + H)

{Example 83) trans-&-(3-cyclopentyl-ureido)~3,4~
dihydre-1H-isogquinoline~2-carboxylic acid 4-

carboxymethyl-cyclohexyl ester
H H
NYN
: -0 r\@/ 0 \O
o . \U/
O
HO

(83a) 6-(3-cyclopentyl-ureido)~3,4-dihydro~-1H~-
isoquincline-2-carboxylic acld tert-butyl ester

The title compound (601 mg, §4%) was obtained as a
white solid in the same way as Iin Example (Z8a) from 6-
amino-2N-Boc-1,2, 3, 4-tetrahydroisogquinoline (496 mg) and

aminoccyclopentane (0.20 mL) .
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'H NMR (400 MHz, CDCls): & (ppm) = 7.22-6.95 (4H, m),
6.17 (1B, sy, 4.52 (2H, s), 4.14-4.08 (1H, m}, 3.62 (Z2H,
brs), 2.80 (2H, t, J = 5.7 Hz), 2.02-1.87 (2H, m), 1.68~
1.56 (4H, m), 1.4%9 (9H, s), 1.44-1.35 (ZH, m).
{83b) l-cyclopentyli-3-{1,2,3,4-tetrahydro-isoquinolin—56-
vl)-urea hydrochloride

The title compound (493 mg, guantitative vield) was
obtained as a white scolld in the same way as in Example
(22p) from 6é-(3-cyclopentyl-ureido) -3, 4-dinhydro-1H-
isoguinoline-Z2-carboxylic acid tert-butyl ester (600 mg)}
obtained in Example (83a).
'H NMR (400 MHz, DMSO-d6): & (ppm) = 9.14 (1H, brs), 8.53
(1H, s), 7.32 (1H, 4, J = 2.0 Hz}, 7.19 (1H, dd, J = 8.4
and 2.1 Hz)y, 7.05 {(1H, 4, J = 8.6 Hz), 6.36 (1lH, brs),
4,21-3.%9 (1H, m}, 3.91 (2K, t, J = 7.2 Hz), 3.36-3.31
(ZH, m), 2.%3 (2H, ©, § = 6.2 Hz), 1.86-1.78 (2H, m),
1.66-1.61 {2H, m}, 1.55-1.51 (2H, m), 1.39-1.31 (2d, m).
(83c) trans-6-{3~cyclopentyl-ureido)-3,4-dihydro-1H~
isoquinoline-2-carboxzylic acld 4-carboxymethyl-cyclohexyl
ester

Methyl ester (553 mg, 97%) was obtained in the same
way as in Example (le) from trans- (4d-hydroxy-cyclohexyl)-
acetic acid methyl ester (301 mg) obtained in Example
(1d) and l-cyclopentyl-3-(1,2,3,4~tetrahydro-isoguinolin-
6-yl) -urea hydrochloride (368 mg) obtained in Example

(83b3. This methyl ester {553 mg) was hydrolyzed in the
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same way as in Example 2 to obtain the title compound

(448 mg, 84%) as a pale yellow solid.

‘H NMR (400 MHz, DMSO-dé): & (ppm} = 12.1 (1H, brs), 8.20
(18, s), 7.24 (1H, s), 7.13 (1H, d, J = 8.6 Hz), 7.01 (1H,
d, J = 8.3 Hz), 6.14 (1H, ¢, J = 7.4 Hz}, 4.50-4.43 (3H,
my, 3.94-3.89 (1H, m), 3.54 (2H, t, J = 5.9 Hz), 2.71 (2H,
t, J = 5.8 Hz), 2.11 {(2H, 4, J = 7.0 Hz}, 1.93-1.90 (ZH,
my, 1.84-1.80 (2H, m), 1.76-1.73 (2H, m), 1.66-1.61 (3H,
my, 1.56-1.51 (2H, m), 1.38-1.32 {4H, m), 1.11-1.01 (2H,
m) ;

MS (EST) m/z: 444 (M + H)'.

(Example 84) trans-6-(3-cyclohexyl-ureido)-3,4~
dihydro-iH-isoguinoline-2-carboxylic acid 4-

carboxymethyl-cyclohexyl ester
H H
N N

JLO.\~\OT*‘©©/ \g/ O

(84a) 6-(3-cyclohexyl-ureido)-3,4-dihydro-1H-
isoquinoline-2-carboxylic acid tert-butyl ester

The title compound (1.14 g, quantitative yield) was
obtained as a white solid in the same way as in Example
(26a) from 6-amino~2N-Boc-1,2,3,4~tetrahydroisoquinoline
(745 mg) and cyclohexyl isocyanate (0.40 mL).
M NMR (400 MHz, CDCls): & {ppm) = 7.33-6.96 {4H, m),
6.11 (1H, s), 4.53 (2H, s), 3.63 (2H, brs), 2.80 (2H, t,
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J = 5.7 Hz}, 1.99-1.95 (ZH, m), 1.72-1.10 (9H, m), 1.4°9
(SH, =).
{(84b) l-cyclohexyl-3-(1,2,3,4~tetrahydro~iscquinolin-6-
v1)-urea hydrochloride

The title compound (929 mg, gquantitative yield) was
cbtained as a pale yelliow solid in the same way as in
Example (22b) from 6-{3-cyclchexyl-ureide)-3,4-dihydro-
1H-isoguinoline-2-carboxylic acid tert-butyl ester (1.12
g) obtained in Example (84a).
‘H NMR (400 MHz, DMSO-dé): & (ppm) = 9.26 (1H, brs), 8.69
(1¥, s), 7.30 (1H, d, & = 1.9 Hz), 7.20 (iH, dd, J = 8.4
and 2.1 Hz), 7.05 (18, d, J = 8.6 Hz), 5.12 (1H, brs},
4.4 (2H, s}, 3.47-3.42 (Z2E, m)}, 3.35-3.30 (2ZH, m), 2.93
(24, ©, J = ©.2 Hz), 1.75-1.76¢ (2H, m), 1.6%-1.64 (2H, m),
1.54~-1.51 (1H, m), 1.34-1.25 (2H, m), 1.22-1.11 {(2H, m).
(B4c) trans-6-{3~cyclohexyl-ureido}-3,4-dihydro-1H-
isoquinocline-Z-carboxylic acid 4-carboxymethyl-cyclohexyl
ester

Methyl ester (656 mg, 93%) was obtained in the same
way as in Example (le} from trans-{4-hvydroxy-cyclchexyl)-
acetic acid methyl ester (309 mg) obtained in Example
(1d) and l-cyclohexyl-3-{(1,2,3,4-tetrahydro~isogquinolin-
6-v1l)~urea hydrochloride (464 mg) obtained in Example
(84b) . This methyl ester (656 mg) was hydrolyzed with an
aguecus sodium hydroxide scluticon in the same way as in

Fxample 2 to obtain the title compound (553 mg, 87%) as a

white solid.



'H NMR (400 MHz, DMSO-d6): 8§ (ppm) = 12.1 (lH, s}, 8.27
(1H, s), 7.23 (1H, s), 7.13 (1H, d, J = 8.6 Hz), 7.01 [1H,
4, J = 8.6 Hz), 6.08 (1H, d, J = 8.3 Hz), 4.50-4.43 (3H,

m), 3.54 (2H, t, J = 5.9 Hz), 3.45-3.40 (1H, m), 2.70 (24,

t, J = 5.9 Hz), 2.10 (2H, d, J = 7.0 Hz}, 1.93-1.90 (2H,

o
(8]

m), 1.80-2.73 (4H, m), 1.66-1. (3H, m), 1.56-1.51 (1H,

o
()

L38-1.25 {(4H, m), 1.21-1. {SH, m};

=
f—a

MS (EST) m/z: 458 (M + H)'.

(Example 85) trans-6-(3-cyclcochexylmethyl-ureido) -
3,4-dihvydro-1H-iscquinoline-Z2-carboxylic acid 4-

carboxymethyl-cyclohexyl ester

(BBa) 6-({3-cyclohexylmethyl-ureido)-3,4-dihydro-1H-
isoguinoline-2-carboxylic aclid tert-butyl ester

The title compound (774 mg, quantitative yield) was
obtained as a white solid in the same way as in Example
(28a) from 6-amino-2N-Boc-1,2,3,4-tetrahydroisoquincline

(496 mg) and cyclohexylmethylamine (0.26 mL).

g NMR (400 MHz, CDClsz): & (ppm) 7.22-6.97 (4H, m),
.30 (1H, brs), 4.82 (1H, brs), 4.53 (2H, s), 3.63 (Z2H,

brs), 3.09 (2H, d, J = 6.7 Hz), 2.80 (ZH, t, J = 5.7 Hz),
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1.74-1.47 (4H, m), 1.49 (9H, s), 1.28-1.16 (4H, m), 0.96~-
0.%1 (2H, m).
(85b) l-cyclohexylmethyl~3-(1,2,3,4-tetrahydro-
isoquinolin-6-yl)-urea hydrochloride

The title compound (540 mg, 83%) was obtained as a
pink sclid in the same way as in Example (22b) from 6-(3-
cyclohexylmethyl-ureide) -3, 4-dihydro~1H-isoquinoline-2-
carboxylic acid tert-butyl ester (774 mg) obtained in
Example (85a).
'H NMR (400 MHz, DMSO-dé): & (ppm) = 9.15 (lH, brs), 8.68
(1H, s), 7.32 (iH, 4, J = 1.9 Hz), 7.20 (1H, dd, J = 8.2
and 2.3 Hz), 7.05 {1H, d4, J = 8.6 Hz), &6.36 (1H, brs},
4.15-4.40 {(1H, m), 4.12 (2H, s), 3.36-3.31 (2H, m), 2.9Z
(?2H, d, J = 6.7 Hz), 1.69-1.61 (5H, m), 1.39-1.33 (1H, m},
1.23-1.10 (4H, m), 0.93-0.84 (2H, m).
{85c) trang~6-(3-cyclohexylmethyl-ureido)~3, 4-dihydro-1H-
isoquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester

Methyl ester (679 mg, 84%) was obtained in the same
way as in Example (le) from trans- {4-hydroxy-cyclohexyl) -
acetic acid methyl ester (344 mg) obtained in Example
(1d} and l-cyclohexylmethyl-3-(1,2,3,4~-tetrahydro-
isoquinolin-6-yl)-urea hydrochloride (539 mg) obtained in
Example (85b). This methyl ester (679 mg) was hydrolyzed
with an agueous sodium hydroxide solution in the same way
as in Example 2 to obtain the title compound (634 mg,

96%) as a white solid.
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'H NMR (400 MHz, DMSO-dé): & (ppm) = 12.1 (lH, s), 8.32
(1H, s), 7.24 (1H, s), 7.14 (l1d, d, J = 8.3 Hz}, 7.01 (1H,
4, J = 8.2 Hz), 6.16 (1H, dd, J = 5.6 and 5.6 Hz), 4.51-
4.43 (3H, m), 3.54 (2H, £, J = 5.9 Hz), 2.92 (2H, t, J =
6.2 Hz), 2.71 (2H, ¥, J = 6.0 Hz), 2.11 (2§, 4, J = 7.1
Hz}, 1.94-1.50 (2H, m), 1.77-1.61 (%H, m), 1.39-1.29 (3H,

my, 1.24-1.01 (4H, m), C.23-0.84 {(2H, m);

MS (EST) m/z: 472 (M + H) .

(Example 86) trans-6-(3-adamantan-l-yl-ureido)-3,4-
dihydro-1H~iscguincline-2-carbexylic acid 4-

carboxymethyl-cyclohexyl ester
l\\ﬂ/
JO__N = 0
0 .\\[.(
O
HO

(86a) 6-(3~adamantan-l-yl~ureido)}~3,4-dihydro-1H~
isoquinoline~2-carboxylic acid tert-butyl ester

The title compound (780 mg, 92%) was obtained as a
white sclid in the same way as in (Example 24b) from &6-
(4d-nitro-phenoxycarbonylamino} -3, 4-dihydro~1H~
isoguincoline-Z2~carboxylic acid tert-butyl ester (827 mg)
obtained in Example (Z4a) and l-aminoadamantans {303 mg).
‘H NMR (400 MHz, CDCls3): & (ppm) = 7.25-6.90 (4H, m),
6.08 (1H, brs), 4.51 {(2H, s}, 3.61 (2H, brs), 2.79 (2H, t,
J o= 5.6 Hz), 2.09 (2H, brs), 2.00 {(4H, brs), 1.68 (5H,

prs), 1.58 (2H, brs), 1.49 (ZH, s}.
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{(86b) l-adamantan-1-y1-3-(1,2,3,4-tetrahydro-isoquincliin-
6-vl)-urea hydrcochloride

The title compound (663 mg, gquantitative vield) was
obtained as a white solid in the same way as in Example
(22b) from 6-{3-adamantan-l-yl-ureido)-3,4-dihydro-1H~-
iscoguinoline-Z2-carboxylic acid tert-butyl ester (780 ng)
obtained in Exampie (86a).
YHONMR (400 MHz, DMSO-d6)}: & {(ppm} = 8.14 (1H, brs), 8.52
(l1H, =), 7.34 (1H, d, 3 = 1.9 Hz), 7.11 {1H, dd, J = 8.6
and 2.0 Hz), 7.04 (1H, d, J = 8.6 Hz), 6.07 (1H, brs),
4.15 (2H, s), 4.07 (4H, brs), 3.35-3.31 (2H, m}, 2.83 (2H,
t, J = 6.2 Hz), 2.02 (2H, brs), 1.82 (3H, brs), 1.92 (6H,
brs).
(86c) trans-6-{3-adamantan-l-yl-ureido)-3,4~dihydro-1iH-
isoguinoline-2=-carboxylic acid 4-carboxymethyl-cyclohexyl
ester

Methyl ester (895 mg, 93%) was obtained in the same
way as in Example (le) from trans-(4-hydroxy-cyclohexyl)-
acetic acld methvyl ester (378 mg) obtained in Example
(1d} and l-adamantan-i-yl-3-(1,2,3,4-tetrahydro-
isoguinclin-6-vl)-urea hydrochleride {663 mg) obtained in
Example (86b). This methyl ester (885 myg} was hydrolyzed
with an agueous sodium hydrexide solution in the same way
&s in Example 2 to obtain the title compound {841 mg,
97%) as a yellow solid.
'H NMR (400 MHz, DMSO-d6): & (ppm) = 12.1 (1H, brs), 8.20
(1#, s), 7.26 (1H, s}, 7.05 (iH, d, J = 8.6 Hz), 7.00 (1H,
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8.6 Hz), 5.86 (lH, s), 4.50~-4.42 (3H, m}, 3.354 (2H,

0,
Cop
I

t, J = 5.9 Hz), 2.70 (24, t, J = 5.9 Hz), 2.11 (2H, d, J
= 6.6 Hz), 2.02 (34, brs), 1.82 (BH, brs), 1.77-1.73 {(2H,
m), 1.63 (7H, brs), 1.38~1.28 (2H, m), 1.11-1.01 (2H, m);

MS (ESI) m/z: 510 (M + H).

(Example 87) trans-6-{(3-pyridin-3-yl-ureido)-3,4-
dihydro-1H-iscquinoline~Z~carboxylic acid 4-

carboxymethyl-cyclchexyl ester
CY T T 7Y
o N 0 ! o
¢ Y
/u\\"'UO
HC N

(87a) €~ {(3-pyridin-3-yl-ureidc) -3, 4~dihydro-1H-
isoguinoline-Z~carboxylic acid tert-butvl ester

The title compound (448 mg, quantitative yield) was
obtalned as a pale yellow solid in the same way as in
(Example 24b) from &-{4-nitrc-phenoxycarbonylamineg) -3, 4-
dihydreo-1lH-isoguinoline~2-carboxylic acid tert-butyl
ester (500 mg) obtained in Example {(Z4a) and 3-
aminopyridine {150 mg).
"H NMR (400 MHz, DMSO-d6): & (ppm) = 1.43 (9H, s), 2.74
(2B, t©, J = 5.67 Hz), 3.53 {(2H, t, J = 5.87 Hz), 4.43 (Z2H,
brs), 7.08 (1H, d, J = 8.21 Hz), 7.22 (1lH, d4, J = 7.43
Hz), 7.31 (24, t, J = 3.71 Hz}, 7.93 (1H, ddd, J = 8.41,
2.54, 1.56 Hz), 8.18 (1H, dd, J = 4.69, 1.17 Hz), 8.59

(iH, d, J = 1.95 Hz), 8.74 (1H, brs), 8.82 (1H, brs).
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(87b) trans-6-(3-pyridin-3-yl-ureido)-3,4-dihydro~1H~
isoguinoline-2-carboxylic acid 4-
methoxycarbonylmethylceyclohexyl ester

Amine was obtained in the same way as in Example
(2Z2b) from 6-(3-pyridin-3-yl-ureido)-3,4-dihydro-1H~-
isoquincline-2-carboxylic acid tert-butyl ester (450 mg)
cbtained in Example (87a). From this amine (250 mg) and
trans- {4-hydroxy-cyclohexyl)-acetic acid methyl ester
(200 mg) obtained in Example {1ld), the title compound
(277 mg, 73%) was obtained as a white solid in the same
way as in Example (le).
'H NMR (400 MHz, DMSO-d6): 8 (ppm) = 1.02-1.14 (1H, m),
1.27-1.41 (IH, m), 1.71 (3H, brs), 1.92 (2H, 4, J = 10.56
Hz), 2.22 (2H, d, J = 6.65 Hz), 2.75 (2H, t, J = 5.67 Hz),
3.50-3.60 (5H, m), 4.41-4.53 (3H, m}, 7.09 (1H, d, J =
§.21 Hz), 7.23 (1H, 4, J = 8.21 Hz), 7.32 (1H, d, J =

4.30 Hz), 7.30 (1H, d, J

Il

4.69 Hz), 7.8%-7.9% (1H, m),
8.18 (IH, dd, J = 4.69, 1.17 Hz}, 8.59% (1H, &4, J = 2.35
Hz), 8.75 (1H, s}, 8.82 (1H, s);
MS (FAB) m/z: 467 (M + H)".
{(87c) trans-6-(3-pyridin-3-yl-ureido}-3,4-dihydro-1H-
isoguincline-Z-carboxylic acid 4-carboxymethyl-cyclohexyl
ester

trans~6- (3-Pyridin-3-yl-ureido)~3, 4-dihydro-1H-
isoquinoline-2-carboxylic acid 4-
methoxycarbonylmethylcyclohexyl ester (280 mg) obtained

in Example {(87b) was hydrolyzed in the same way as in



Example 2 to obtain the title compeund (186 mg, 67%) as a
white solid.

‘H NMR (400 MHz, DMSO-dé&): & (ppm) = 1.00-1.14 (2H, m),
1.28-1.41 {(2H, m), 1.58-1.70 (iH, m), 1.75 {(2H, d, J =
11.73 Hzy, 1.88-1.97 (2H, m), 2.12 (24, d, J = 7.04 Hz),
2.75 (2H, £, J = 5.47 H=z), 3.57 (2H, t, J = 6.0¢ Hz),
4,42-4.53 (3H, m)y, 7.10 (1K, 4, § = 8.21 Hz), 7.23 (lH,
J = 7.82 Hz), 7.2%-7.36 {(Z2H, m}, 7.921-7.98 (1H, m), §.18
{1H, dd, J = 4.69, 1.56 Hz}), £8.60 (1H, d, J = 2.74 Hz},
8.77 (1H, s}, 8.85 (1H, s}, 12.06 (1H, brs);

MS {FAR} m/z: 453 (M + H)".
(Example 88) trans—6—(3—pyridinm2wylwﬁreido)w3,4~

dihydro-lH-isocquinocline-2-carboxylic acid 4~

carbozymethyl-cyclohexyl ester
H
N
\”/}\
AT T
0 T
/ﬂ\\\”[:::r’ o
HO »

(88a) 6~ {3-pyridin-Z-yl-ureido}-3,4-dihydro-1H~

ZT
pd

isoquinoline-2~carboxylic acid tert-butyl ester

The title compound (39> mg, 89%) was obtained as a
pale yellow solid in the same way as in (Example 24Db)
from 6-(4d~nitro-phenoxycarbonylamino)-3,4~-dihydro-1H~-
iscguinoline-2~carboxylic acid tert-butyl ester (500 mg)

obtained in Example (Z4a) and Z-aminopyridine (150 mg).



‘g NMR (DMSO-d6, 400 MHz): & ppm = 10.55 (1H, brs), 9.46
(1H, s), 8.28 (1H, dd, J = 5.08, 1.%96 Hz), 7.72-7.77 ({(1H,
m), 7.4% {(1H, d, J = 8.21 Hz), 7.37 (1H, s), 7.32 (1H, d,
J = 7.43 Hz), 7.10 (1H, 4, J = 8.21 Hz), 7.01 (iH, dd, J
= £.84, 5.67 Hz), 4.44 (2H, brs), 3.54 {(2H, t, J = 5.87
Hz), 2.76 (2H, t, J = 5.67 Hz), 1.43 (8H, s);
MS (FAB) m/z: 369 (M + H)7.
(88b) trans-6~(3-pyridin-2-yl-ureido)-3,4-dihydro-1H-
iscguincline-2-carboxylic acid 4-
methoxycarbonylmethylcyclohexyl ester

Amine (408 mg, gquantitative yield) was cbhtained in
the same way as in Example (22b) from &~ (3-pyridin-~2-yl-
ureido) -3, 4-dihydro~lH~isoguinoline-2-carboxylic acid
tert-butyl ester (400 mg) obtained in Example (88a).
From this amine (280 mg) and trans-(4-hydroxy-
cyclohexyl)~acetic acld methyl ester (200 mg} obtained in
Example (1d), the title compound (168 mg, 338%) was
obtained azs a white scolid in the same way as in Example
{(le) .
H NMR (DMSO~d6, 400 MHz): & ppm = 10.54 (1H, brs), 9.46
(14, sy, 8.24-8.32 (1B, m), 7.74 {1H, ddd, J = 8.50, 7.14,

1.86 Hzy, 7.45 (1H, 4, J = 8.21 Hz), 7.32 (1H, d, J =

7.43 Hz), 7.38 (1H, d, J = 1.17 Hz), 7.12 (iH, d, J
§.21 Hz), 7.01 (1H, ddd, J = 7.23, 5.08, 0.98 Hz), 4.34-
4.53 (3H, m), 3.40-3.60 (5H, m), 2.77 (2H, t, J = 5.67

11.93,

It

Hz), 2.22 (2H, d, J = 7.04 Hz), 1.93 (ZH, dd, J
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3.32 Hz), 1.62~1.81 (3H, m), 1.28-1.42 (2H, m), 1.01-1.15
(2H, m);
MS (FAB) m/z: 467 (M + H)".
(88c) trans-6-(3-pyridin-2-yl-ureido)-3,4~-dihydro-1H-
isogquinoline-Z2-carboxylic acid 4d-carboxymethyl-cyclchexyl
ester

trans~6-{3-Pyridin-2~yl-ureido} -3, {-dihydro-1H-
iscoquincline-Z2-carboxylic acid 4-
methexycarbonylmethylcyclohexyl ester (170 mg) obtained
in Example (88b) was hydrolyzed in the same way as in
Example 2 to obtain the title compound (121 mg, 74%) as a
white solid.
‘H NMR (DMSO-dé, 500 MHz): & ppm = 10.47 (1H, brs), 9.67
(1H, brs), §.29 (1H, dd, J = 4.88, 1.4¢€ Hz), 7.74-7.85
(18, m), 7.47 (1H, 4, J = 8.30 Hz), 7.37 (1H, d, J = 1.95
Hz), 7.32 (1H, d, J = 8.30 Hz), 7.13 (1H, d, J = 8.30 Hz),
7.03-7.08 (1H, m), 4.40-4.54 (3H, m), 3.57 (2H, £, J =
5.86 Hz), 3.12-3.22 {(1H, m}, 2.77 (1, t, J = 5.86 Hz),
2.12 (2H, d, J = 6.84 Hz), 1.93 (2H, dd, J = 11.23, 2.93
Hz), 1.75 (1, d, J = 13.18 Hz}, 1.26~1.40 (2H, m), 0,96~
1.34 {2 H, m);

M3 (FAB) m/z: 453 (M + H) .

(Example 89) trans-6-{(3-pyridin-4-yl-ureido)}~3,4-
dihydro-lH-isoguinoline-Z-carboxylic acid 4-

carboxymethyl-cyclohexyl ester
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(89a) 6= (3-pyridin-4-yl-ureido)-3,4-dihydro-1H~
isoquinoline-2-carboxylic acid tert-butyl ester

The title compound {380 mg, 85%) was obtained as a
pale yellow solid in the same way as in (Example Z24b)
from 6-{4-nitro-phenoxycarbonylamino) -3, 4~dihydro-1H-
isoguinoline-2-carboxylic acid tert-butyl ester (500 mg)
obtained in Example (24a) and 4-aminopyridine (150 mg).
'y NMR (DMSO-d6, 500 MHz): & ppm = 9.07 (1H, s), 8.79 (1H,
sy, B8.35 (2H, dd, J = 4.88, 1.47 Hz), 7.42 (2H, dd, J =
4.64, 1.71 Hz), 7.31 (iH, brs), 7.23 (1H, d, J = 7.32 Hz},

7.09 (14, d, J = 8.79 Hz), 4.43 (2H, brs), 3.53 (ZH, t, J

It

5.86 Hz), 2.75 (2H, t, J = 5.86 Hz), 1.43 (9H, s);
MS (FAB) m/z: 369 (M + H)". |
(89b) trans-6-(3-pyridin-4-yl-ureido)-3,4-dihydro-1H-
isoguinoline-2~carboxylic acid 4-
methoxycarbonylmethylcyclohexyl ester

Amine (324 mg) was obtained in the same way as in
Example (22b) from 6~ (3-pyridin-4-yl-ureideo) -3, 4-dihydro-
1H-isoguinoline-2-carboxylic acid tert-butyl ester (380
mg) obtained in Example (8%a). From this amine {324 mg)
and trans-(4-hydroxy-cyclohexyl)-acetic acid methyl ester

(180 mg) obtained in Example (ld}, the



- 245 -

title compound (346 mg, 72%, two steps) was obtained in
the same way as in Example (le).
'y NMR (DMSO-d6, 400 MHz): & ppm = 9.08 (1H, s), 8.80 (I1H,
sy, 8.35 (2H, &d, J = 4.89, 1.37 Hz), 7.42 (2H, dd, J =
4.69, 1.56 Hz), 7.31 (1H, s), 7.23 (1H, d, J = 7.82 Hz),
7.10 (1H, &, J = 8.21 Hz), 4.41-4.53 (3H, m), 3.34 (1lH,
sy, 3.31 (4H, s), 2.76 (2H, t, J = 5.87 Hz), 2.22 (ZH, d,
J = 6.65 Hz), 1.92 (2H, &, J = 11.73 Hz), 1.64-1.76 (3H,
my, 1.28-1.42 {(2H, m), 1.03-1.14 (2H, m};
MS (FAB) m/z: 467 (M + H)".
(89¢) trans-6-{(3-pyridin-4-yl-ureido)~3,4-dihydro-1H~
isoquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester

trans-6-(3-Pyridin-4-yl-ureide) -3, 4-dihydro-1H~
isoguinoline-2-carboxylic acid 4-
methoxycarbonylmethylcyclchexyl ester (346 mg) obtained
in Example (89b) was hydrolyzed in the same way as in
Example 2 to obtain the title compound (323 mg, 96%) as a
white solid.
4y NMR (DMSO-d6, 500 MHz): & ppm = 9.83 (1H, brs), 9.14
{1H, brs), 8.47 {(2H, d, J = 6.35 Hz), 7.66 (2H, d, J =
6.35 Hz), 7.32 (1H, s), 7.26 (1H, dd, J = 8.30, 1.47 Hz),
7.13 (1H, d, J = 8.30 Hz), 4.43-4.52 (3H, m), 3.57 (2H, t,
J = 5.86 Hzy, 2.77 {(2H, t, J = 5.86 Hz), 2.12 (2H, 4, J =
6.84 Hz), 1.92 (2H, dd, J = 11.96, 2.69 Hz), 1.75 (ZH, d,
J = 12.70 Hz)}, 1.28-1.40 (2H, m), 1.01-1.12 {(2H, m);

MS (FAB) m/z: 453 (M + H)'.
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(Example 90) trans~€-{3-(5-methyl-pyridin-3-y1)-
ureideo] -3, 4-dihydro-1H-iscoguinoline-Z-carboxylic acid 4-

carboxymethyl-cyclohexyl esterxr

H H
sspge
o O\H/N O L
BUGR

(80a) 6-[3-(5-methyl-pyridin-3-yl)-~ureido]-3,4-dihydro~
lH~iscguinoline-Z-carboxylic acid tert~butyl ester

The title ccmpound (446 mg, 96%) was obtained in the
same way as in (Example 24b) from 6-(4-nitro-
phenoxycarbonylamino) -3, 4-dihydro-1H~-isoquinoline-2~
carboxylic acid tert-butyl ester (500 mg) cbtained in
Example (24a) and S-methyl-pyridin~3-ylamine (130 mg).
'y NMR (DMSO-d6, 400 MHz): & ppm = 8.75 (1H, s), 8.73 (1H,
s}, 8.38 (1H, d, J = 2.35 Hz), 8.03 {(1H, d, J = 1.17 Hz),
7.79 {(1H, s), 7.33 {1#, 4, J = 1.17 Rz}, 7.2%Y {(1H, d, J =
7.04 Hz), 7.07 (1H, d, J = 8.60 Hz), 4.43 (2H, brs), 3.53
(2H, t, J = 5.87 Hz), 2.74 {(2H, t, J§ = 5.87 Hz), 2.27 (3H,
sy, 1.43 (BH, s).
M3 {(FAB} m/z: 383 (M + H)".
(9Cb} trans-6-[3~-{(5-methyl-pyridin-3-yl)-ureido]-3,4-
dihydro-lH-isoguinoline-Z~carboxylic acid 4-
methoxycarbonylmethylcecyclohexyl ester

Amine (386 mg, 93%) was obtained in the same way as

in Example (22b} from &6-[3~{(5-methyl-pyridin-3-y1)-
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ureidoi-3,4-dihydro-1lE-iscquinoline~Z~carboxyliic acid
tert-butyl ester (450 myg) obtained in Example (90a).

From this amine (420 ﬁg) and trans- {(4-hydroxy-
cyclohexyl)-acetic acld methyl ester (200 mg) obktained in
Example {1d), the title compound (406 mg, 72%) was

obtained as a white solid in the same way as in Example

'H NMR (DMSO-d6, 500 MHz): 8 ppm = &.74 (1H, s), 8.72 (lH,
s), 8.38 (iH, d, J = 1.95 Hz), 8.03 (1H, s), 7.79% (14, =),

7.33 (1H, brs), 7.21 (lH, d, J 7.32 Hz), 7.8% (1B, 4, J

[¥8]

= 8.30 Hz), 4.43~4.51 {(3H, m), 3.58 (3H, s}, 3.56 (2H, t,
J = 5.86 Hzy, 2.75 (2H, t, J = 5.62 Hz), 2.27 (3H, s},
2.22 {2H, d, J = 6.84 Hz), 1.%2 (2H, d, J = 11.23 Hz),
1.62-1.77 (3, m), 1.30-1.39 (2H, m), 1.08 (2H, g, J =
12.70 Hz);
MS (FAB) m/z: 481 (M + H) .
(90c) trans-6-[3-(5-methyi-pyridin-3-vyl)-ureido]~3,4~
dihydro~1H~isoquincline-2~-carboxylic acid 4~
carboxymethyl-cyclohexyl ester
trans-6-[3-(5-Methyl-pyridin-3-vi)-ureido]-3, 4-
dihydro-lH-isoguinoline-Z-carboxylic acid 4-
methoxycarbonylmethylcyclohexyl ester (410 mg) obtained
in Example (90b) was hydrolyzed in the same way as in
Example 2 to cbtain the title compcound (342 mg, 87%) as a
white solid.
Y NMR (DMSO-d6, 400 MHz): & ppm = 9.04 (1H, s), 8.90 (1H,
s), 8.55 (1H, s), B.14 {1H, s), 7.%0 {(1H, s), 7.33 (1H,
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sy, 7.23 (1H, d, J = 8.21 Hz), 7.07-7.14 (1H, m), 4.42-
4.54 (3H, m), 3.57 (2H, t, J = 5.87 Hz), 2.75 (2H, t, J =
5.87 Hz), 2.33 (3H, s), 2.12 (24, d, J = 6.65 Hz), 1.92
(28, d, J = 10.95 Hz), 1.75 (2H, 4, J = 12.90 Hz), 1.34
(24, g, J = 12.64 Hz), 1.00-1.13 (2H, m);

MS (FAB) m/z: 467 (M + H)'.

(Example 91) trans-6-{3-(5-chloro-pyridin-2-yl)}-
ureideo] -3, 4-dihydro-1H-igsoquincline-2-carboxylic acid 4-

carboxymethyl—-cyclohexyl ester
H H
N N N
0 N 0]
w‘d T / ’
O
HO

(91a) 6-[3-(5-chloro-pyridin-2-yl)-~ureido]-3,4-dihydro-
1H-isoquinoline-2-carboxylic acid tert-butyl ester

The title compound (350 mg, 90%) was obtained in the
same way as in (Example 24b) from 6~ {4-nitro-
phenoxycarbonylamine) -3, 4-dihydro-1H-isoquinoline-2-
carboxylic acid tert-butyl ester (400 mg) obtained in
Example {(24a) and Z-amino-5-chloreopyridine (124 mg).
'H NMR (400 MHz, CDCl;): & (ppm) = 11.17 (1H, s}, 8.22
{(1H, d, J = 2.7 Hz), 8.13 (1H, d, J = 8.0 Hz), 7.59 (1H,
dd, J = 8.6, 2.7 Hz), 7.36 (1H, dd, J = 8.8, 2.5 Hz},
7.04 (1H, d, J = 8.6 Hz), 6.88 (1B, d, J = 9.0 Hz}, 6.74
(1H, 4, J = 9.0 Hz), 4.51 (2H, s), 3.65-3.56¢ (2H, m),

2.84-2.74 (2H, m), 1.46 (9H, s}.
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(¢1b) 1-{5-chlero-pyridin-2-yl)-3-(1,2,3,4~tetrahydro-
isoquinolin-6-yl)-urea hydrochlcride

The title compound (325 mg, guantitative yield) was
obtained in the same way as in Example (22b) from 6-[3-
{3-chloro—-pyridin-2-yl)-ureido}-3,4-dihydro-1H-
isoguinoline-2-carboxylic acid tert-butyl ester (350 mg)
obtained in Fxample {(91a).
‘H ONMR (400 MHz, DMS0O-dé): & (ppm) = 9.20-9.08 (1H, m),
8.46 (1H, d, J = 2.7 Hz), 7.95-7.92 (1H, m), 7.44-7.22
(3, m), 7.13-6.99 (2H, m), 4.17 (iH, s), 3.37-3.29 (2H,
my, 2.%6-2.90 (2H, m}.
(81lc) trans-6-[3-(5-chloro-pyridin-2-yl)=-ureido]-3, 4~
dihydro-l1H-isoguinoline-2-carboxylic acid 4-
methoxycarbonylmethylcyclohexyl ester

The title compound {336 mg, 70%) was cbtained as a
white solid in the same way as in Example (le) from 1-(5-
chloro-pyridin-2-y1)-3-(1,2,3,4-tetrahydro-isogquinoclin-6-
vl)-urea hydrochloride (325 mg) cbtained in Example {91b)
and trans-(4-hydroxy-cyclohexyl)-acetic acid methyl ester
(2321 mg) cobtained in Example (1d).
“H NMR (400 MHz, DMSO-d6): & (ppm) = 8.55 (1H, s), B.22
(1#, d, 3 = 2.7 Hz), 7.99 (1H, d, J = 2.3 Hz), 7.62-7.58
(1B, m), 7.41~7.27 (1H, m), 7.11-6.97 (1H, m), 6.90-6.84
(1, m), &.44 (1H, d, § = 8.6 Hz), 4.64-4.45 (3H, m),
3.65 (3H, s), 3.60-3.46 (2H, m), 2.87-2.74 (24, m), 2.20-

L06-1.91 (2H, m), 1.82-1.67 {(3H, m), 1.52-

N3

2.16 (2H, m},

m), 1.15-0.98 (2H, m).

-
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{91d) trans—~6-[3-(5-chloro-pyridin-2~-yl)-ureido]-3,4-
dihydro-1H-iscquinoline-2-carboxyiic acid 4-
carboxymethyl~cyclchexyl ester
trans-6-[3-(5-Chloro-pyridin-2-yl) -ureido]-3, 4~
dihydro=-lH~isoguinoline-Z-carboxylic acid 4-
methoxycarbonyimethylcyclehexyl ester (371 mg) obtained
in Example (8lc) was hydrolyzed in the same way as in
Example 2 to obtain the title compound (38 mg, 10%) as a
white solid.
'"H NMR (400 MHz, DMSC-dé): & (ppm) = 12.08 {(1H, s), 9.84
(1H, sy, 9.52 (1H, s), B.35 (1H, s}, 7.%2-7.87 (1H, m),
7.74-7.69 (1H, m), 7.37 (1H, s}, 7.35-7.29 (1H, m), 7.18-
7.13 {1H, m), 4.51 (3H, s), 3.63-3.58 (2H, m), 2.83-2.77
(ZH, m), 2.15% (2H, d, J = 6.8 Hz), 1.36 (2H, d, J = 10.7
Hz)y, 1.78 (2H, d, J = 12.2 Hz), 1.73-1.63 (1H, m), 1.37
(2H, g, J = 12.2 Hz), 1.10 (ZH, g, J = 11.9 Hz).

MS (FAB) m/z: 509 (M + Na)'.
(Example 92) trans-6-[3-(6-chioro-pyridin-3-yl)-

ureidol-3,4-dihydro-iIH-isoquincline-2-carboxylic acid 4~

carboxymethyl~cyclohexyl ester
N N
.0 N 0 e
wl‘\ \H/ )
o
HO

(92a) 6-[3-{(6-chloro-pyridin-3-yl)-ureido]~3,4-dihydro-

l1H~isoquinoline-2~-carboxylic acid tert-butyl ester
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The title compound (430 mg, guantitative yield) was
ocbtained in the same way as in (Example 24b) from 6-(4-
nitro-phenoxycarbonylamino) -3, 4~dihydro-1H-iscguinoline-
2-carbeoxylic acid tert-butyl ester (490 mg) obtained in
Example (24a) and 6-chloro-pyridin-3-ylamine (124 mg).

'H NMR (400 MHz, CDClz): & (ppm) = 8.13 (1E, s), 8.03 (1H,
dd, J = 8.6, 2.7 Hz), 7.83 (1H, s}, 7.83 (1H, 4, J = 3.1
Hz), 7.5% (1H, s), 7.2% (1H, d, J = 8.6 Hz), 7.08 (1H, 4,
J = 8.6 Hz), ©.98-6.93 (1H, m), 4.47 (2H, s), 3.59 (2H, t,
J = 6.1 Hz), 2.73 {(2H, s}, 1.49% {(9H, s).

(92b) 1-(6-chloro-pyridin-3-yl)-3-{1,2,3,4-tetrahydro-
isoguinolin-6é-yl)-urea hydrochloride

The title compound (287 mg, 87%) was obtained in the
same way as 1in Example (2Zb) from 6-{3-{(6-chloro-pyridin-
3-yl) ~ureidel-3,4-dihydro-1H-isoqguincline-2-carboxylic
acid tert-butyl ester (400 mg) obtained in Example (82a).
'H NMR (400 MHz, DMS0-dé): & (ppm) = $.97 (1H, s), 9.64
(iH, s), 8.47 (1H, d, J = 2.7 Hz), 7.93 (1H, dd, J = 8.8,
2.9 Hz)y, 7.43-7.39 (2H, m), 7.35~7.33 (1H, m), 7.31-7.27
(1", m), 7.12 (i#, d, J = B.6 Hz), 4.18-4.12 {2H, m),
3.36-3.28 (2H, m), 2.97 (2H, t, J = 6.3 Hz).

(92¢) trans-6-[3-(6-chloroc-pyridin-3-vl)-ureido]l-3,4-
dihydro~lH-iscquineline-Z-carboxylic acid 4-
methoxvcarbonylmethyleyclchexyl ester

The title compound (239 mg, 56%) was obtained as a
colorless oil in the same way as in Example (le) from 1-

(6-chlorc-pyridin-3-yl)-3-(1,2,3,4-tetrahydro-
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isoguinolin-6-yl)-urea hydrochloride (287 mg) obtained in
Example (922b) and trans-(4d-hydroxy-cyclohexyl)-acetic
acid methyl ester (172 mg) obtained in Example (1d).
4 NMR (400 MHz, CDCls): & (ppm) = 8.14-8.04 (1H, m),
8.03-7.%8 (lH, m), 7.8¢ (1H, s), 7.58 (1H, =), 7.31 (1H,
s), 7.20 (iH, d, J = 9.0 Hz), 7.03-6.95 (1H, m), 6.89-
6.68 (I1H, m), 4.61-4.56 (1H, m), 4.50 (2H, s), 3.65 (3H,
sy, 3.61 (2H, t, J = 5.5 Hz), 2.72 (ZH, s), 2.18 (2H, d,
J = 6.6 Hz), 2.02 (2K, £, J = 8.2 Hz), 1.84-1.71 (3H, m),
1.47-1.34 (2, m), 1.12-0.99 (2H, m).
(92d) trans-6-[3-{6-chloro-pyridin-3-yl)-ureido]-3,4-
dihydro~lH-isoqguinoline-2-carboxylic acid 4-
carboxymethyl-cyclohexyl ester
trans-6-{3-{6~Chloro-pyridin-3-vyl)-ureide]-3, 4-
dihydro-1lH-isoguineline~Z-carboxylic acid 4-
methoxycarbonylmethylcyclohexyl ester (271 mg) obtained
in Example (%2¢) was hydrolvyzed in the same way as in
Example 2 to obtain the title compound (141 mg, 38%) as a
white solid.
'HONMR {400 MHz, DMSC-d6): & (ppm) = 12.04 (1H, =), 8.96
(1H, s), &8.72 (1H, s), 8.44 (1B, d, J = 2.7 Hz), 7.%5 (1H,
dd, J = 8.6, 2.7 Hz), 7.40 (1H, d, J = 8.6 Hz}, 7.2% (1H,
sy, 7.23-7.17 (1H, m), 7.10~7.06 (1H, m), 4.44 (3H, s),
3.54 (2H, £, J = 5.9 Hz), 2.73 (2H, &, J = 5.7 Hz), 2.10
(2H, d, J = 6.6 Hz), 1.%4-1.86 (24, m), 1.77-1.68 (2H, m),
1.68~1.57 {(1H, m}, 1.38-1.26 {(ZH, m), 1.11-0.98 {(2H, m).

MS (FAB) m/z: 5096 (M + Na)’ .
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{Example 93) trans-6-[3-(5-chlorc-pyridin-3-vyl)-
ureido]-3,4-dihydro-1H-isogquinoline-2-carboxylic acid 4-

carboxymethyl~cyclohexyl ester

H H
N\W/N ' oy
0. _N O =
0 " \ﬂ/
)J\/O C Cl
HO

(93a) 6-[3-{(5~-chloro-pyridin-3-yl)-ureido]-3,4-dihydro-
lH-1scquinoline-Z-carboxylic acid tert-butyl ester

The title compecund {183 mg, 47%) was obtained in the
same way as in (Example Z24b) from 6~ (4-nitro-
phenoxycarbonylaminoe) -3, 4-dihydro~1H-isoguinoline-2-
carboxylic acid tert-butyl ester (400 mg) obtained in
bxample (24a) and 5-chloro-pyridin-3-ylamine (124 mg).
'H NMR (400 MHz, CDCls): & (ppm) = 8.29-8.14 (3H, m),
8.10-7.81 {(1H, m), 7.63-7.56 (1H, m), 7.42 (1H, brs),
7.10-6.58 (IH, m), €.41 (IH, brs), 4.46 (2H, s), 2.59 (24,
t, J= 5.9 Hz), 2.73 {(ZH, s), 1.50 (94, s}.
(O3b) trans—-6-{3-{(5~chloro-pyridin-3-vyl)-ureidol-3,4-
dihydro-1H~isoguinoline-Z-carboxylic acid 4-
methoxycarbonylmethylcyclohexyl ester

Amine (167 mg, gquantitative vyield) was obtained in
the same way as 1in Example (2Zb) from 6~[3-({5-chloro-
pyridin-3-yl}-ureidcl-3, 4-dihydro-1H~isogquinoline-2~
carboxylic acld tert-butyl ester (183 mg) obtained in

Example (93a}. From this amine (167 mg} and trans-{4-
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hydroxy-cyclohexyl)~acetic acid methyl ester (121 mg)
cbtained in Example {1d), the title compound (220 mg,
88%) was obtained as a white solid in the same way as in
Example (le).
'H NMR (400 MHz, CDCli): & (ppm) = 8.28-8.21 (3H, m),
7.84 (1H, brs), 7.56-7.35 (1H, m), 7.26-7.13 (1H, m},
7.11-7.04 (1K, m), 7.02-6.86 (1H, m), 4.64-4.45 (3H, m),
3.65 {3H, sy, 3.60-3.46 (24, m), 2.87-2.74 (2H, m), 2.20-
2.16 (2H, m), 2.06-1.91 (2H, m), 1.82-1.67 (3H, m), 1.52-
1.23 (24, m), 1.15-0.98 (Z2H, m}.
(93¢) trans-6-[3-{5-chloro-pyridin~3~yl)-ureido]-3,4~
dihydro-1H-isoquinoline-2-carboxylic acid 4-
carboxynmethyl-cyclchexyl ester

trans—-6~[3- (5-Chloro-pyridin-3-yl)-ureido]-3,4-
dihydro-1H-isoquinoline-2-carboxylic acid 4-
methoxycarbonylmethylcyclohexyl ester (121 mg) obtained
in Example (93b) was hydrolyzed in the same way as in
Example 2 to obtain the title compound (54 mg, 46%) as a
white solid.
y NMR (400 MHz, DMSC-d6): & (ppm) = 9.07 (1H, s), 8.86
(14, s), 8.47-8.44 (1H, m), 6.21-8.19 (1H, m), 8.16-8.13
(1H, m), 7.30 (1H, s), 7.24-7.18 (14, m}, 7.11-7.06¢ (1H,
m), 4.51-4.40 (3H, m}, 3.54 (2H, t, J = 5.9 Hz), 2.76-
2.71 {2H, m), 2.10 {(2H, 4, J = 6.6 Hz), 1.95-1.87 (2H, m),
1.77-1.68 (2H, m), 1.68-1.%8 (1H, m), 1.38-1.26 (2H, m),
1.11-0.99 (2H, m);

MS (FAB) m/z: 525 (M + Kj'.



(Example 24) trans-6~(3-pyrazin-2-yl-ureido)-3,4-
dihydro~lH-isoguinoline-2-carboxylic acid 4-

carboxymethyl-cyclohexyl ester
H H
N N N
SORR®
N, N o =
o . \U/ N
-0
HC

(Sda) 6-{3-pyrazin-Z-yl-ureido)-3,4-dihydro-1H-
iscguinoline-2-carboxylic acid tert-butyl ester

The title compound {125 mg, 35%) was obtained as a
white solid in the same way as in (Example 24b) from 6-
(4-nitro-phenoxycarbonylamino) -3, 4-dihydro-1H-
isoguinoliine-Z2-carboxylic acid tert-butyl ester (400 mg)
obtained in Example (24a) and pyrazin-2-ylamine (92 mg).
'H NMR (400 MHz, CDCl3): & (ppm) = 10.95 (1H, s), 8.30
(14, s}, 8.23-8.21 (1H, m}), 8.20-8.18 (1IH, m), 7.92 (1H,
sy, 7.49-7.31 (Z2H, m), 7.08 {(IH, d, J = 8.2 Hzj, 4.53 (2H,
sy, 3.67-3.5% (2H, mj, 2.87-2.80 {(2H, m), 1.48 (8H, s).
(94b) l-pyrazin-Z-yl-3-(1,2,3,4-tetrahydro~iscquinclin-6é-
vl)-urea hydrochloride

The title compound (95 mg, £9%) was obtained in the
same way as in Example (22b) from 6-[3-(5-chloro-pyridin-
2-yl})-ureidel-3,{-dihydro-1H-isoguinoline-2~carboxylic
acid tert-butyl ester (125 mg) obtained in Example (94a).
'H NMR (400 MHz, DMSO-d6): & (ppm) = 9.98 (1H, s), 9.73
(1H, s}, .21 (2K, s}, 9.06 (1H, s), 8.30 (1K, £, J = 2.0
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Hz), 8.24 (1H, d, J = 2.3 Hz), 7.42 (1H, s), 7.34 (1H, d,
J = 8.6 Hz), 7.15 (1H, d, J = 8.6 Hz), 5.51 (1H, s), 4.19
(2H, s), 3.38-3.30 (2H, m), 2.98 (Z2H, &, J = 5.9 Hzj).
(94c) trans—6w(3*pyrazin—2—yl—ureido)w3,4~dihydro—1ﬁm
isoquinoline-2-carboxylic acid 4-
methoxycarbonylmethylcyclohexyl ester

The title compound (131 mg, 90%) was obtained as a
white solid in the same way as in Example (le)} from 1-
pyrazin—2«yl—3~(l,2,3,4—tetrahydro—isoquinolin~6—yl)—urea
hydrochloride (95 mg) obtained in Example {(94b) and
trans— {4-hydroxy-cyclohexyl) -acetic acid methyl ester (75
mg) obtained in Example {1d) .
'y NMR (400 MHz, CDCls): & (ppm) = 10.99 (1H, s), 8.50
(14, s), 8.35 {1H, s), 8.20 (24, d, J = 12.9 Hz), 7.28~
7.47 (2H, m), 7.09 (1H, d, J = 8.2 Hz}, 4.64-4.50 (4H, m),
3.65 (3H, s), 3.58-3.45 (1H, m), 2.83 (1H, s}, 2.25-2.15
(2, m), 2.07-1.91 (2H, m), 1.83-1.70 (3H, m), 1.44-1.21
(2H, m), 1.16-0.97 (2ZH, mj.
{94d) trans-6-(3-pyrazin-2-yl-ureido) -3, 4-dihydro-1n-
isoguinoline-2-carboxylic acid 4~carpboxymethyl-cyclohexyl
ester

trans—6—(BﬂPyrazinw2—yl—ureido)—3,4—dihydro—1H-
isoquincline-2-carboxylic acid 4-
methoxycarbonylmethylcyclohexyl ester (131 mg) cbtained
in Example (94c) was hydrolyzed in the same way as in

Example 2 to obtain the title compound (30 mg, 25%) as a

white solid.



'H NMR (400 MHz, DMSO-d6): & (ppm) = 2.03 (1H, s), 9.59
(1H, s), 9.54 (1H, s), 9.00 (1H, s), 8.30-8.28 (1H, m),
8.24-8.22 (1H, m), 7.34 (1H, s), 7.29-7.24 {14, m), 7.13-
7.08 (1H, m), 3.55 (2H, dd, J = 6.3, 5.5 Hz), 3.33 (3H,
s), 2.75 {2H, t, J = 5.7 Hz), 2.10 (2H, &, J = 7.0 Hz),
1.94-1.86 (2H, m), 1.77-1.69 {(2d4, m), 1.68~1.57 (1H, m),
1.38-1.26 (2H, m), 1.11-0.98 (24, m).

MS (FARY m/z: 454 (M + H)T.

(Example 953) trans-6-[3-{5-methyl-thiazol-2-yl)-
ureidel -3, 4-dihydro-1H-isoguinoline-2~carbozylic acid 4-

carboxymethyl~cycliochexyl ester

H H
N _N N
SRR
o ﬂﬂO N P O S
/@ T o
HO

{(95a) 6-[3-{b-methyl-thiazol-Z-yl)-ureido]-3, {~dihydro-
lH-isoguinoline-2-carboxylic acid tert-butyl ester

The title compound (561 mg, 96%) was obtained as an
off-white scolid in the same way as in (Example Z4b) from
6-{4-nitro-phenoxycarbonylamino) -3, 4-dihydro-1H-
isoguinoline-Z-carboxylic acid tert-butyl ester (620 mg)
obtained in Example (24a) and 5~methyl-thiazol-2-ylamine
(171 mg).
'H NMR (400 MHz, CDClz): & (ppm) = 7.39 (1H, brs), 7.29-

G
7.22 (2H, m), 7.08 (lH, d, J = 8.6 Hz), 7.01 (1H, s),
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.30 {1H, s), 4.535 (2H, s), 3.65 (2H, brs), 2.84 (2H, t,
J = 5.4 Hz), 2.40 (34, s), 1.50 (9H, s).
(95h) 1={5-methyl-thiazol-2-yl)-3-(1,2,3, 4-tetrahydro-
isoguinolin-6-yl)~urea hydrochloride

The title compound (468 my, guantitative yield) was
obtained as a white solid in the same way as in Example
(22b) from 6—{3—(S—methyl«thiazolﬂ2—yi}—ureido}—3,4—
dihydro-lH-iscquinoline~2-carboxrylic acid tert-butyl
ester (b6l mg) obtained in Example (95a).
'H NMR (400 MHz, DMSO-d6): & (ppm) = 9.74 (1H, s), 9.30
(lH, brs), 7.41 (1H, d, J = 2.0 Hz}), 7.33 (1H, dd, J =
8.5 and 2.1 Hz), 7.16 (1H, 4, J = 8.6 Hz), 7.08 (1H, 4, J
= 1.1 Hz), 5.23 (1B, brs), 4.20 (2H, t, J = 4.1 Hz),
3.38-3.33 (2H, m), 3.00 {2H, t, J = 6.2 Hz), 2.32 (3H, =).
(95¢c} trans-6-[3-(5-methyl-thiazol~-2-yl)-ureido]-3,4-
dihydro-lH-isoguinoline-2-carbozylic acid 4-
carboxymethyl-cyclochexyl ester

Methyl ester (564 mg, 81%) was obtained in the same
way as in Example {le) from trans~ (4-hydroxy-cyclohexyl) -
acetic acid methyl ester (344 mg) obtained in Example
(1d) and 1—(SMmethyl—thiazol—zwyl)~3—(1,2,3,4—tetrahydro—
isoguinolin-é-yl)-urea hydrochloride (468 mg) obtained in
Example (95b). This methyl ester (564 mg) was hydrolyzed
with an aqueous scdium hydroxide sclution in the same way
as in Example 2 to obtain the title compound (249 ma,

46%) as a white solid.
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"H NMR (400 MHz, DMSC-d6): & (ppm) = 11.9 (1H, s), 8.98
(24, brs), 7.33 (1H, s), 7.25 (iH, d, J = $.0 Hz), 7.12
(1H, d, J = 9.0 Hz}, 7.03 (1H, s}, 4.50-4.47 (3H, m},
3.57 (2H, t, J = 5.8 Hz), 2.76 (2H, t, J = 5.9 Hz), 2.31
(3H, s}, 2.12 (2H, d, T = 6.6 Hz), 1.94-1.91 (2H, m},
1.77-1.74 (2H, m), 1.67-1.62 (1H, m), 1.40~-1.2% (2H, m),
1.11-1.03 (2H, m);

+

MS (ESI) m/z: 473 (M + H)

{Example 86) trans-6-[3-(2,5-dimethyl-2H-pyrazol-3-
yl)-ureido]-3,4-dihydro-1H-isoquinoline-2-carboxylic acid

d4—carboxymethyl-cyclohexyl ester

\ﬂ/ \@’CHE
L0 _N 0 N—f
O
HO

(P6a) 6-[3-(2,5~dimethyl-2H~-pyrazol-3-yl)-ureido]-3, 4~

ZT
ZT

dihydro-iH-isoquinoline-2-carboxylic acid tert-butyl
ester

The title compound (413 mg, 71%) was obtained as a
white solid in the same way as in (Example 24b) from 6-
{d-nitro-phenoxycarbonylaminoe) -3, 4-dihydro-1H-
isoguinoline-2-carboxylic acid tert-butyl ester (620 mg)
obtained in Example (Z4a) and Z,5-dimethyl-2H-pyrazol-3-
viamine (1€6 mg).
"H NMR (400 MHz, CDCl3): & (ppm) = 7.17 (1H, brs), 7.04
(1#, d, J = 7.5 Hz), 6.56 (1H, s}, €.12 {(1H, brs), 6.03
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(1H, s), 5.31 (1H, s), 4.52 (2H, s), 3.74 (3H, 5}, 3.62
(24, t, 0 = 5.6 Hz), 2.80 (2H, t, J = 5.9 Hz), 2.27 (3E,
s}, 1.49 (3%H, =).
{96b) 1—(2,5—dimethyl~2§—pyrazol~3*yljm3—(1,2,3,4—
tetrahydro-isoguinolin-6-yl} ~urea hydrochloride

The title compound {343 mg, guantitative vield) was
chbtained as a vellow solid in the same way as in Example
(22b) from 6_[3—(2,5—dimethyl—ZHMpyrazolm3—yl)"ureido}—
3,4—dihydro~1H~isoquinoline—zmcarboxylic aclid tert-butyl
ester (412 mg) obtained in Example (96a).
'H NMR (400 MHz, DMSO-d6): & (ppm) = 9.54 (1H, s), G.36
(1H, s}, 9.13 (1H, brs), 7.38 (1H, 4, J = 1.9 Hz), 7.30
(1H, dd, J = €.3 and 2.0 Hz), 7.14 (iH, d, J = 8.6 Hz),
6.08 (1H, s), 4.20 (2H, £, J = 4.1 Hz), 3.65 {3H, =),
3.38-3.33 (2H, m), 2.98 (2H, t, J = 6.0 Hz), 2.12 (3H, s).
(S€c) trans-6-[3-(Z,5~dimethyl~2H-pyrazol-3-yl}-ureido] -
3,4-dihydro-1K-iscquinoline-2~carboxylic acid 4-
carboxymethyl~cyclohexyl ester

Methyl ester (514 mg, guantitative vield) was
obtained in the same way as in Example (le) from trans-
{(d-hydroxy-cyclohexyl)-acetic acid methyl ester (256 ma)
obtained in EBExample {1d) and 1-(2, 5~dimethyl-2H-pyrazol-
BMyl)—B—(l,2,3,4—tetrahydrOMisoquinelinm6Myl)~urea
hydrochloride (342 mg) obtained in Example {(%6bh). This
methyl ester (514 mg) was hydrolyzed with an agueous

sodium hydroxide solution in the same way as in Example 2
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to obtain the title compound (360 mg, 72%) as a pale pink
solid.

'H NMR (40C MHz, DMSO-d6): & (ppm) = 12.1 (1H, s), 8.86
(1H, s}, B8.59% (lH, s}, 7.32 (1H, s), 7.22 (1H, d, J = 8.2
Hz), 7.0% (1H, d, J = 8.6 Hz), 5.96 (1H, s), 4.51-4.4¢6
(3H, m), 3.56 (2H, t, J = 5.1 Hz), 3.57 (3H, s), 2.75 (28,
t, 7 = 5.9 Hz), 2.11 (2H, 4d, J = 7.0 Hz), 2.08 (3H, =),
1.95-1.90 (2H, my, 1.77-1.73 (2H, m), 1.68-1.62 (iH, m),
1.39-1.29 (2H, m), 1.12-1.02 (2H, m):

MS (ESI) m/z: 470 (M + H)”

(Example 97) transﬁ6—[3—{E—methyl—isoxazol—Bwyl}—
ureido}—3,4—dihydIOWIH—isoquinoline—2—carboxylic acid 4-

carboxymethyl-cyclohexyl ester

ST T%N )

{97a) 6—[3—(5—methyl—isoxazoi~3—yl)*ureido}—3,4—dihydro—
lH-isoquinoline-2-carboxylic acid tert-butyl ester

The title compound (143 mg, 26%) was obtained as a
white sclid in the same way as in (Example Z24h) from 6-
(4-nitro—phenoxycarbonylamino)—3,4-dihydro—lﬁw
isoquinoline-2~carboxylic acid tert-butyl ester (620 mg)
obtained in Example {24a) and S-methyl-isoxazol-3-ylamine

(147 mg) .
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'y NMR (400 MHz, CDClsz): & {ppm) = ©.13 (1H, brs), 7.88
(14, brs), 7.36 (1H, brs), 7.32-7.23 (1H, m), 7.07 (1H, d,
J = 8.3 Hz), 5.94 (1H, s), 4.54 (2H, s}, 3.64 (2H, brs),

-

2.83 (28, t, J = 5.6 Hz), 2.41 (3H, s), 1.50 (9H, s}
(97b) 1-(5-methyl-isoxazol-3-yl)-3-(1,2,3,4-tetrahydro-
isequinolin-6~yl)~urea hydrochloride

The title compound (110 mg, 93%) was obtained as a
white solid in the same way as in Example (22b) from &6-
[3-(5-methyl-isoxazol-3-yl)-ureido] -3, 4-dihydro-1H~
isoquinoline-2~carboxylic acid tert-butyl ester (143 mg)
obtained in Example (87a).
'Y NMR (400 MHz, DMSC-d6): & (ppm) = 9.62 (1H, s), 9.14
(1H, s), 9.05 {(1H, brs), 7.327 (1lH, s), 7.30 (1¥, d, J =
8.6 Hz), 7.15 (1, 4, J = 8.6 Hz), 6.53 (1H, s), 4.20 (2H,
s), 3.27-2.31 (2H, m), 2.97 (2H, t, J = 6.3 Hz), 2.36 (3H,
sS).
(97¢) trans-6-[3-(5-methyl-isoxazol-3-yl)-ureido]-3,4~-
dihydro-1H-isoquinoline-2-carboxylic acid 4-
carboxymethyl-cyclohexyl ester

Methyl ester (167 mg, guantitative yield) was
obtained in the same way a&s in Example (le) from trans-
(4-hydroxy-cyclohexyl)-acetic acid methyl ester (8% ng)
obtained in Example (1d) and 1-{5-methyl~isoxazol-3-yl}-

3-(1,2,3,4-tetrahydro-isoguinolin-6-yl)-ureca

o]

hydrochloride {110 mg) obtained in Example (97b). This
methyl ester (167 mg) was hydrolyzed with an agueous

sodium hydreoxide scolution in the same way as in bExample 2
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to obtain the title compound (143 mg, 88%) as an off-
white solid.

‘U ONMR {400 MHz, DMSO-dé): & (ppm) = 12.1 (1H, s}, 9.54
(14, s), 8.86 (1iH, =), 7.30 (1H, s), 7.24 (1lH, dd, J =
8.4 and 1.7 Hz), 7.11 (1H, d, J = 8.2 Hz), 6.53 (1H, s},
4.51-4.47 (3H, m), 3.57 {(2H, t, J = 5.9 Hz), 2.75 (2H, t,
J = 5.9 Hz), 2.36 (3H, s), 2.11 (2H, &, J = 7.0 Hz)},
1.94-1.91 (2H, m), 1.77-1.74 (ZH, m), 1.68-1.62 (1H, m),
1.3%-1.29 (2H, m), 1.12-1.01 (2H, m);

MS (ESI) m/z: 437 (M + H)'.

{Example 98) trans-6-(benzothiazcl-2-ylamino)-3,4-
dihydro-1lH-isoguincline-2-carboxylic acid 4-

carboxymethyl-cyclohexyl ester

SN eass

(98a} 6- (benzothiazel-Z-ylamino)~3,4-dihydro-1H-
isoguincline-2-carboxylic acid tert-butyl ester

A toluene solution of 6-amino-ZN-Boc~1,2,3,4-
tetrahydroisoguinoline (248 mg), Z2-chlorcbenzothiazole
(186 mg), palladium acetate (22 mg), cesium carbonate
(651 mg), and Xantphos (58 mg) was stirred at 120°C for 1
hour under microwave irradiation. The reaction solution
was purified by column chromatography to obtain the title

compound (381 mg, guantitative yield).
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"H NMR (400 MHz, CDCls): & (ppm) = 7.77 (1H, d, J = 8.2
Hz), 7.69 (iR, 4, J = 7.8 Hz), 7.40-7.29 (3H, m), 7.25~-
7.19 (2H, m), 4.69% {(2H, s), 3.70 {(2H, t, J = 5.3 Hz),
2.90 (2H, ©, J = 5.7 Hz}, 1.50 {(9H, s).
(98b) benzothiazol-2-yi-{(1,2,3,4~tetrahydro-isoguinolin-
6-yl)-amine hydrochloride

The title compound (124 mg, 66%) was cobtained as a
white scolid in the same way as in Example (22b) from 6-
(benzothiazol-2-ylamino) -3, d-dihydro-1H-isoquinoline~2-
carbeoxylic acid tert-butyl ester (270 mg) obtained in
Example (928a).
'H NMR (400 MHz, DMSO-d6): & (ppm) = 9.25 (1H, s), 7.81-
7.78 (1H, m), 7.6e7-7.56 (3H, m), 7.33~-7.29 (1H, m}, 7.20-
7.13 (2H, m), 4.22-4.17 (2H, m}, 3.39-3.32 (2H, m), 3.01
(2H, ¢, J = 6.3 Hz).
(98c) trans-6-(benzothiazol-Z-ylamino)-3,4-dihydro~1H-
isoquincline-Z2-carboxylic acid 4-methoxycarbonylmethyl-~
cyclohexyl ester

The title compound (168 mg, 80%) was cbtained in the
same way as in Example (le) from trans-{(4-hydroxy-
cyclohexyl)~acetic acid methyl ester (74 mg) cobtained in
Example (1d) and benzcthiazol-2-yl1-{1,2,3,4-tetrahydro-
igoguinolin-6-vyl)~amine hydrochloride (124 mg) obtained
in Example (98b) .
'H NMR (400 MHz, CDCly): & (ppm) = 8.20-8.16 (1H, m),
7.50-7.44 (iH, m), 7.16-7.09 (2H, m), 7.09-7.02 (1H, m),

6.81 (1H, d, J = B.%6 Hz),'6.7@~6.69 (IR, mj), 6.43 (1K, s),



4.66-4.52 {(3H, m), 3.65 (3H, s}, 3.57-3.50 (2H, m), 2.81
{ZH, s}, 2.23-2.16 (2H, m), 2.06-1.92 {(2H, m), 1.82-1.69
(3H, m), 1.44-1.22 (2H, m), 1.16~0.99 (2H, m).
(98d) trans-6-(benzothiazecl-2-ylamino)-3,4-dihydro-1H~
iscguinoline-Z-carboxylic acid 4-carboxymethyl-cyclohexyl
ester

trans-6-(Benzothiazol-2-ylamino) -3, 4~dihydro-1H-
isoguinoline-2-carboxylic acid 4-methoxycarbonylmethyl-
cyclohexyl ester (168 mg) obtained in Example ({98c¢) was
hydrolyzed in the same way as in Example 2 to obtain the
title compound (8 mg, 5%) as a white solid.
'H NMR (400 MHz, DMSO-dé): & (ppm) = 7.80-7.76 (1H, m),
7.60-7.55 (3H, m), 7.33-7.28 (1H, m), 7.17-7.11 (2H, m),
4.53-4.44 (3H, m), 3.69~3.54 (2H, m), 2.83-2.73 (2H, m),
2.14-2.07 (2H, m), 1.98-1.87 (2H, m}, 1.82-1.58 (2H, m),

1.42-1.28 (2H, m), 1.17-1.00 (2H, m).

(Example 99) 6-[3-(3-ethoxy-phenyl)-ureido]~-3,4-~
dihydro-1H-isoquinocline-2~carboxylic acid t~4-
carboxymethyl-t-Z-methyl-r-l-cyclohexyl ester

H H
N N

il
@{Ij o y

Methyl ester (174 mg) was obtained in the same way

as in Example {(le) from (t-4-hydroxy-c-3-methyl-
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cyclohexyl)-r-l-acetic acid methyl ester (94 mg) obtained
in Example (16a) and 1-{3-ethoxy~-phenyl)-3-(1,2,63,4-
tetrahydro-isogquinolin-6-vyl)-urea hydrochloride
(WC2008004200 Al) (94 mg). This methyl ester was
hydrolyzed in the same way as in Example 2 to obtain the
title compound (117 mg, 85%, two steps) as a white solid.
'"H NMR (400 MHz, DMSC-dé): & (ppm) = 12.0 (lH, s), 8.65
(iH, s}, 8.0 (1H, sy, 7.32 (1H, s), 7.22-7.07 (4H, m),
6.89 (iH, d, J = 9.4 Hz), ©€.53 (1lH, ad, J = 8.4 and 2.1
Hz), 4.49 (2H, s), 4.22-4.15 (1H, m), 3.99 (2H, q, J =
6.9 Hz}, 3.62~3.55 (2H, m), 2.76 {(2H, t, J = 5.9 Hz),
2.11 (2H, 4, J = 6.3 Hz), 1.98-1.90 (1H, m}, 1.79-1.7C
(2H, m), 1.65-1.56 (lH, m), 1.32 (3H, t, J = 7.1 Hz),
1.35-1.21 (24, m), 1.11-1.01 (1H, m), 0.91-0.81 (4H, m).

MS (ESI} m/z: 510 (M + H}'.
(Example 100) 6-[3-(3-ethoxy-phenyl)-ureido]~3,4-

dihydro-1H-isoquincline-2-carboxylic acid t-4-

carboxymethyl-c-Z-methyl-r-i-cyclohexyl ester

Methyl ester (155 mg, quantitative yield) was

H
N

Y

0

obtained in the same way as in Example (le) from {(t-4-

hydroxy-t-3-methyl-cyclohexyl})-r-l~acetic acid methyl
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ester (83 mg) obtained in Example {l4g} and i-(3-ethoxy-
phenyl)-3-(1,2,3,4-tetrahydro~isoguinolin-6-yl)-urea
hydrochloride (W02006004200 AL} (119 mg). This methyl
ester was hydrolyzed in the same way as in Example 2.

MS (EST) m/z: 510 (M + H)'.

(Example 101) 6-{3-{3-methoxy-phenyl)-ureido]-3,4-
dihydro-1H-isoguinoline-2-carboxylic acid t-4-
carboxymethyl-t-Z-methyl-r-l-cyclohexyl ester

H H

N_ _N O
CH CH
0 2 T
HO °

Methyl ester (496 mg) was cobtained in the same way
as in Example (le) from (t-~4-hydroxy-c-3-methyl-
cyclohexyl)-r-l-acetic acid methyl ester (261 mg)
obtained in Example (16a) and l-(3-methoxy-phenyl)-3-
(1,2,3,4-tetrahydro-isoquinolin-¢-yl)-urea hydrochloride
(333 mg) obtained in Example (49b). This methyl ester
was hydrolyzed with an agueous sodium hydroxide solution
in the same way as 1in Example 2 to obtain the title
compound (438 mg, 91%, two steps) as a white solid.

'H NMR (400 MHz, DM30-dé): & (ppm) = 12.1 {1H, s), 8.74
(14, s), 8.67 (1H, s}, 7.33 (1H, s}, 7.23-7.19 (2H, m},
7.16 {(1H, d, J = 8.3 Hz), 7.09 (1H, ¢, T = 8.2 Hz), 6.92
(1H, 4, J = 7.9 Hz), 6.55 (1H, dd, J = 8.2 and 2.4 Hz)},

4.49 (2H, brs), 4.22-4.15 (1H, m), 3.73 {(3H, s}, 3.58 (ZH,
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£, J= 5.6 Hz), 2.76 (2H, &, J = 6.0 Hz), 2.10 (2H, d, J
= §,6 Hz), 1.96-1.91 (1iH, m), 1.75-1.72 (3H, m}, 1l.64-
1.57 (1H, m), 1.34-1.25 (IH, m), 1.10-1.04 (2H, m), 0.8%9-
0.83 (3H, m);

MS (ESI) m/z: 496 (M + H)".

(Example 102) 6-{3-(3-triflucromethoxy-phenyl)-
ureido} -3, 4-dihydro-1H-isoguinoline-2-carboxylic acid t-

d-carboxymethyl-t-2-methyl-r-l-cyclohexyl ester
H H F
N N 0 F
CH, Y
J\/@ JO_N 0 ;
0 N \{r
o
HO

Methyl ester (553 mg) was obtained in the same way
as in Example (le} from ({t-4-hydroxy-c-3-methyl-
cyclohexyl)-r-l-acetic acid methyl ester (261 ng)
obtained in Example (16a) and l1-(3-triflucromethoxy-
phenyl)=-3-(1,2,3,4-tetrahydro-isoguinolin-6-yl)-urea
hydrochloride (387 mg) obtained in Example (5Zb}. This
methyl ester was hydrolyzed with an aqueous sodium
nhydroxide solution in the same way as in Example 2 to
obtain the title compound (477 mg, 88%, two steps) as a
white solid.

'H NMR (400 MHz, DMSO-dé6): & (ppm) = 12.1 (1H, s), 9.05
(1H, s}, 8.76 (14, =), 7.71 (1H, s), 7.40 {1H, dd, J =
8.2 and 8.2 Hz), 7.33 (14, s), 7.28 {(1H, d, J = 9.4 Hz),

7.23 (1K, 4, J = 7.9 Hz), 7.11 (11, 4, J = 8.2 Hz), 6.94
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(1H, d, J = 8.2 Hz), 4.49 (2H, brs), 4.22-4.15 (1H, m;,
3.61-3.57 (2H, m), 2.77 (2H, t, J = 5.7 Hz), 2.10 (ZH, d,
J = 6.6 Hz), 1.96-1.91 (1iH, m), 1.74-1.72 {(3H, m), 1.63-
1.5% (1H, m), 1.34-1.24 (1H, m), 1.10-1.02 (2H, m), 0.89-
0.80 (3H, m);

MS {EST) m/z: 550 (M + H) .

(Example 103) trans-6-1{3-{(Z2-fluoroc-phenyl)-ureido}-
3,4-dihydro-1H~isoquinoline-Z2-carboxylic acid 4-(1-

carboxy-ethyl) -cyclohexyl ester

HO
CH,

(103a) 2-(1,4-dioxa-spiro{4.5]dec-8-ylidene)~propionic
acid ethyl ester

The title compound {(7.01 ¢, 86%) was cbtained as a
colorless o0il in the same way as 1n Example (ia) from
triethyl 2-phosphonopropicnate (8.0 mL) and 1,4-
cyclohexanedione moncethylene ketal (5.28 g).
'H NMR (400 MHz, CDCls): & (ppm) = 4.20 (2H, g, J = 7.2
Hz), 3.94 (4H, s), 2.61 (2H, t, J = €.0 Hz), 2.39 (2ZH, t,

J 6.4 Hz), 1.89 (3H, s}, 1.76-1.71 (4H, m), 1.30 (3H, t,

J 7.1 Hz);

i

MS (FAB) m/z: 241 (M + H)".
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{103b) 2-{1,4~dioxa-spirol4.5]dec-8~yl)~propionic acid
ethyl ester

The title compound (6.94 g, 98%) was obtained as a
colorless oll in the same way as in Example (1b) from 2-
(1,4-dioxa-spirol[4.5]dec-8-ylidene)-propionic acid ethyl
ester (7.01 g) obtained in Example (103a).
"H NMR (400 MHz, CDCls): 8 (ppm) = 4.18-4.10 (2H, m),
3.94 (4H, s}, 2.26-2.20 (1H, m), 1.80-1.71 {(3H, m), 1.64~
1.49 (4H, m), 1.42-1.30 (Z2H, m), 1.26 (3H, t, J = 7.0 Hz),
1.13 (3H, d, & = 7.1 Hz};
MS (EI) m/z: 242 (M)7.

{103¢) 2-{4-oxo-cyclohexyl)-propionic acid ethyl ester
-~"the title compound (5.99 g, quantitative vield) was
cbtained as a colorless o©il in the same way as in Exampls
(lc) from 2-{1,4~dioxa-spiroi4.5]dec-8~yl)-propionic acid

ethyl ester (6.94 g) obtained in Example (103b).
'H NMR (400 MHz, CDCl:): & (ppm) = 4.16 (2H, g, J = 6.9
Hz), 2.47-2.30 {5H, m), 2.13-1.94 (23H, m), 1.5%-1.43 (2H,
m), 1.28 (3H, t, J = T.2 Hz}y, 1.1%9 (3H, 4, J = 7.0 Hz);
M3 (EI) m/z: 198 (MY ",
(103d) trans-2-(4-hydroxy-cyclohexyl)-propionic acid
ethyl ester

The title compeound (762 mg, 44%) was obtained as a
colorless oil in the same way as in Example {1d) from 2-
(4~oxo-cyclohexyl)—propicnic acid ethyl ester (1.70 g)

obtained in Example (103c).
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'H NMR (400 MHz, CDCls): & (ppm) = 4.17-4.10 (2H, m),
3.62-3.50 (1H, m), 2.26-2.20 (1H, m), 2.06-1.95 (2H, m},
1.84-1.77 (1H, m), 1.71-1.65 (1H, m), 1.57-1.47 (1H, m},
1.40 (1H, s}, 1.32-1.24 {(2H, m), 1.27 {3H, d, J = 7.1 Hzj},
1.17-0.%9 (2H, m), 1.12 (3H, d, J = 7.1 Hz});
MS (FAB) m/z: 201 (M + H)" .
(103e) trans-6-{3-(2-fluoro-phenyl)-ureido]-3,4-dihydro-
1H-isoquinocline-2-carboxylic acid 4-(l-carboxy-ethyl)-
cyclohexyl ester

Ethyl ester (88 mg, 55%) was cobtained in the same
way as in Example {le} from trans-Z-{4-hydroxy-
cyclohexyl)-propionic acid ethyl ester (81 mg) obtained
in Example (103d) and 1-{2-fluoro-phenyl)~-3~{(1,2,3,4-
tetrahydro-isoquinelin-6~-yl)~urea hydrochloride
(WO2006004200 A1)y (100 mg). This ethyl ester (88 mg} was
hydrolyzed in the same way as in Example Z to cobtain the
title compound (35 mg, 42%) as a white solid.
'H NMR (400 MHz, DMSO-dé6}: & (ppm)} = 12.1 (1H, s), 9.02
(1H, s), 8.54 (1H, =), 8.16 (1H, dd, J = 8.2 and 8.2 Hz},
7.39-6.97 (6H, m), 4.55-4,40 (3H, m), 3.65-3.54 (2H, m),
2.85-2.73 (2H, m}, 2.21-2.11 {(1H, m}, 2.04-1.91 (ZH, m},
1.80-1.63 (1H, m), 1.57-1.41 (1H, m), 1.39-1.26 {2H, m},
1.19-0.99 (3H, m), 1.02 (3H, d, J = 6.7 Hz};

MS (ESI) m/z: 484 (M + H)".
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Example (104} trans-6-[3-(3-methoxy-phenyl)-ureido]-
3,4-dihydro-1H-iscquinoline-2-carboxylic acid 4-(1-

carboxy-ethyl)~cyclohexyl ester

N N o
Ty e
O _N 0
o (Y
O
CH,

Ethyl ester (331 mg, 79%) was obtained in the same
way as in Example (le) from trans-2-{4-hydroxy-
cyclohexyl)-propionic acid ethyl ester (180 mg) obtained
in Example (103d) and 1-{3-methoxy-phenyl)-3-(1,2,3,4-
tetrahydro-isoquinelin-6-yl)-urea hydrochloride (267 mg)
obtained in Example (4%b). This ethyl ester (331 mg) was
hydrolyzed with an agueous sodium hydroxide solution in
the same way as in Example 2 to obtain the title compound
(249 mg, 79%) as an off-white solid,.

'H NMR (40C MHz, DMSC-dé): & (ppm) = 12.1 (1H, s), 8.67
(14, s), 8.60 {(1H, s}, 7.32 (1H, brs), 7.22-7.15 (3H, m),
7.0% [(1H, dd, J = 8.3 and 4.3 Hz), 6.922 (1H, d, J = 7.8
Hz), 6.55 (1H, dd, J = 8.2 and 2.3 Hz), 4.51-4.43 (3H, m),
3.73 (3H, s), 3.56 {(ZH, t, J = 5.5 Hz), 2.75 (2H, &, J =
5.8 Hz}, 2.15 (14, ¢, J = 7.1 Hz), 1.97-1.95 {1H, m),
1.83-1.64 (2H, m), 1.54-1.45 (2H, m), 1.37-1.27 (2H, m},
1.18-1.07 (2H, m), 1.04 (3H, d, J = 5.5 Hz);

MS (ESI) m/z: 496 (M + HY'.
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(Example 105) trans-6-(3-phenyl-ureido)-3,4-dihydro~
lH-isoguinoline-2-carboxylic acid 4-{l-carboxy-ethyl)~

cyclohexyl ester

HO

Ethyl ester (338 mg, 86%) was obtained in the same
way as in Example (le) from trans-Z- {4-hydroxy-
cyclohexyl) -propionic acid ethyl ester (180 mg) obtained
in Example (103d) and l-phenyl-3-{1,2,3,4-tetrahydro-
isoquinolin-6-yl)-urea hydrochloride (243 mg) obtained in
Example {(50b). This ethyl ester (338 mg) was hydrolyzed
with an aqueocus sodium hydroxide solution in the same way
ags in Example 2 to obtain the title compound (204 mg,

64%) asg an off-white solid.

"M NMR (400 MHz, DMSO-dé): 8§ {(ppm) = 12.1 (1lH, s), 8.64
(1H, s8), B8.60 {(1H, s), 7.45 (2H, d, I = 8.6 Hz), 7.32 {(1H,
brs), 7.28 (2H, dd, J = 8.0 and 8.0 Hz), 7.22 {(1H, d, J =
8.6 Hz), 7.09 (1H, dd, J = 8.4 and 4.5 Hz), ©.97 {1H, dd,

J 7.4 and 7.5 Hz), 4.49-4.44 (3H, m), 3.b& (2H, &, J =

i

5.5 Hz), 2.75 (24, t, J = 6.0 Hz), 2.15 (1H, t, J = 7.0
Hz), 1.99-1.93 (1H, m), 1.84-1.64 (2H, m), 1.48-1.37 (2H,
m), 1.30-1.18 (2H, m), 1.06-1.05 (2H, m), 1.04 (3H, d, &
= 5.9 Hz);

MS (EST) m/z: 466 (M + H)}Y.
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(Example 106) [4=(2-{6-[3-{3-methoxy-phenyl)}-
ureidol-3, 4-dihydro~1H-isoquinclin-2-yli-l-methyl-Z-oxy-

ethyl)-cyclohexyl]-acetic acid

S o
CH, \T(’ “CH,
(Tt
0
o)
HO

(106a) Z-{d4-tert-butoxycarbonylmethyl-cyclohexyl) -
propionic acid ethyl ester
Clefin (6.16 g) was obtained in the same way as in
Example (la}) from 2-{4-oxc-cyclohexyl)-propionic acid
ethyl ester (4.13 g} cobtained in Example (103c) and tert-
butyl diethyl phosphonoacetate (4.99 g). This olefin
(6.16 g) was reduced in the same way as in Example (1b)
to obtain the title compound (4.17 g, 49%, two steps) as
a colorless oil.
'H NMR (400 MHz, CDCli): & {(ppm) = 4.23-4.08 (2H, m),
2.51-2.37 (1H, m), 2.32-2.18 (2H, m), 2.14-2.04 (ZH, m},
1.88~1.59 (4H, m), 1.45 (9H, s), 1.39-1.23 (5K, m), 1.1%5-
¢.86 (5H, m);
MS (FAB) m/z: 299 (M + H)".
(106b) 2-(4-tert-butoxycarbenylmethyl~-cyclohexyl) -
propionic acid
2-({4-Tert-butoxycarbonylmethyl-cyclohexyl)-propionic
acid ethyl ester (2.46 ¢) obtained in Example (106a) was

hydrolyzed with 1 N NaOH in the same way as in (Example



- 275 -

2) to obtain the title compound (1.72 g, 78%) as a
colorless oil.
'‘H NMR (400 MHz, CDCls): & (ppm) = 2.30-2.20 (1H, m},
2.12-2.05 (2H, m), 1.84-1.65 (3H, m), 1.57-1.49 (3H, m),
1.44 (9H, s), 1.30-1.22 (1H, m), 1.19~0.97 (4H, m), 1.14
(3H, d, J = 6.6 Hz}.
(106cy [4-{(2-{6-[3~{(3-methoxy-phenyl)-ureido]-3,4-
dihydro~1H-iscoguinolin-2-yl}-Il1-methyl-2-oxy-ethyl) -
cyclohexyl]-acetic acid

Tert-butyl ester (340 mg, 49%) was obtained in the
same way as in Example 40 from Z-{4-tert-
butoxycarbonylmethyl-cyclohexyl)-propionic acid (343 mg)}
obtained in Example (106b) and 1-{3-methoxy-phenyl)-3-
(1,2,3,4-tetrahydre~iscquinoclin-6-yl)-~urea hydrochloride
(425 mg) obtained in Example (4%b). This tert-butyl
ester (340 mg) was treated in the same way as in Example
(2Zb) Lo obtain the title compound (148 mg, 48%) as a
white solid.
‘H NMR (400 MHz, DMSO-dé6): & (ppm) = 12.0 (1H, s), B8.68
(1H, s), 8.60 (iH, s), 7.42-7.08 (5H, m), 6.92 (1H, d, J
= 7.4 Hz), ©.56 {(1ld, 4, J = 8.2 Hz), 4.71-4.53 {(ZH, m),
3.81 (3H, s8), 3.73-3.65 {(2H, m), 2.86-2.63 (3H, m), 2.13-
2.04 {2H, m), 1.85-1.51 (4H, m}, 1.46-1.31 (4H, m}, 1.04-
0.86 (5H, m};

MS (ESI) m/z: 494 (M + HY'.
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(Example 107) 2-[4-{2-{6-[3-{2-fluoro-phenyl) -
ureido] -3, 4~dihydro-1H~-isoguinclin-2-yl}~Z2~oxo—-ethyl) -

cyclohexyll-propionic acid

HO
CH

3
(107a) 2-{4-carbonylmethyl-cyclohexyl)-propionic acid
ethyl ester

The title compound (1.53 g, gquantitative yield) was
obtained as a colorless oil in the same way as in Example
(22b) from 2-{4-tert-butoxycarbonylmethyl-cyclohexyl) -
preopionic acid ethyl ester (1.68 g) obtained in Example

{1Cca) .

"M NMR (400 MHz, CDCl;): & (ppm) = 4.18-4.07 (2H, m),
2.44-2.32 {1H, m), 2.28-2.20 (2H, m), 2.14-2.06 (1H, m},
1.90-1.62 (3H, m), 1.90-1.62 (3E, m}, 1.26 (3H, ©, J =
7.1 Hz), 1.15-1.10 (4H, m), 1.12-0.99 (3H, m);
MS (EI) m/z: 242 (M)7.
(107p) {4-(2-{6-[3-(3-methoxy-phenyl)-~ureido]-3,4-
dihydro-1H-iscquinolin-2-yl}-l-methyl-2Z-oxy-ethyl)-
cyclohexyll-acetic acid

Ethyl ester (304 mg, 82%) was obtained in the same
way as in Example 40 from 2-{(4-carbonylmethyl-
cyclohexyl)-propionic acid ethyl ester (177 mg) obtained

in Example (107a) and 1-{2-fluorc-phenyl)-3-{(1,2,3,4-
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tetrahydro-iscquinclin-6é-yl}-urea hydrochloride
(WO2006004200 Al) {236 mg). This ethyl ester {304 mg)
was hydrolyzed in the same way as in Example 2 to oktain
the title compound (139 mg, 49%) as a white solid.

'H NMR (400 MHz, DM3C-d6): & (ppm) = 12.0 (1H, s), 9.01
(1H, s}, 8.53 (1H, s}, 8.16 (1H, dd, J = 8.2 and 8.2 Hz),
7.35-6.98 (6H, m), 4.61-4.50 {(2H, m), 3.65 (2H, ¢, J =
6.0 Hz), 2.85-2.70 (24, m), 2.27 (2H, d, J = 6.2 Hz),
2.15-2.06 (14, m), 1.79-1.57 (4H, m), 1.79-1.57 (4H, m),
1.79-1.57 (5H, m);

MS (ESI) m/z: 482 (M + HY'.

(Example 108) [4-({6-[3-(2-flucro—-phenyl)-ureidol-
3,4=dihydro-1lH~isogquinoline-Z2-carbonyl}~-methyl-amino) -

cyclohexyl]-acetic acid

(108a) (4~methylaminc-cyclohexyl)-acetic acid methyl
ester

To a tetrahydrofuran (60 mL) solution of {(4-oxo-
cyclcohexyl)~acetic acid methyl ester (Z2.14 g) obtained in
Example (lc), methylamine (2.0 M tetrahydrofuran solution,
12.5 mL}), acetic acid (0.72 nl), and sodium

triacetoxyborohydride {2.67 ¢g) were added at room
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temperature. After 4 hours, the reactlon mixture was
diluted with saturated sodium bicarbonate (100 mL}. The
crganic solvent was removed under reduced pressure. The
aguecus mixture was subjected Lo extraction with
dichloromethane (x3). The dichloromethanse layver was
dried over scdium sulfate and then concentrated. The
residue was purified by column chromatography (NH silica
gel, dichloromethane/methancl) to obtain the title
compound (822 mg, 35%) as a brown oil.
'H NMR (400 MHz, CDCls): 8 (ppm) = 2.67 (3H, s), 2.62-
2.%7 (1H, m)}, 2.40 (3H, s), 2.28 (2H, d, J = 7.4 Hz),
2.00-1.81 (1H, m), 1.83~-1.75 (1H, m), 1.63-1.48 {44, m),
1.45-1.35 (2H, m), 1.25-1.17 {(1H, m), 1.15-1.01 (1H, m);
M3 (EI} m/z: 185 (M)°
(108b) [4-({6-[3-(Z2-flucro-phenyl)-ureido]~3,4-dihydro-
lH-isoguinoline-2-carbonyl}-methyl-aminoc)-cyclohexyl] -
acetic acid

Methyl ester (322 mg, 88%) was obtained in the same
way as in Example {(le) from {4-methylamino-cyclohexyl)-
acetic acid methyl ester (190 mg) obtained in Exanmple
(108a) and 1-(Z-fluoro-phenyl)-3-(1,2,3,4~tetrahydro-
isoguinolin-6-vyl)~urea hydrochloride (WO2006004200 Al)
(238 mg). This methyl ester (322 mg) was hydrolyzed in
the same way as in Example 2 te obtain the title compound
(148 mg, 48%) as a pale vellow =solid.
'H NMR (400 MHz, DMSO-d6): 8 (ppm) = 12.0 (1H, s), 9.00

(1H, =), 8.53 (1H, s), 8.1l (1H, dd, T = 8.8 and 8.8 Hz),
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7.33-6.98 (6H, m), 4.22 (2H, s), 3.53-3.42 (1H, m), 2.8Z
(2H, t, J = 5.2 Hz), 2.72 (3H, sy, 2.33 (2H, d, J = 7.9
Hz), 2.10 (24, d, J = 7.0 Hz), 1.82-1.37 (eH, m), 1.11-
0.97 (1#, m)y, 1.04 (2H, d, J = 6.3 Hz);

MS (ESI) m/z: 483 (M + H)".

(Test Example 1)
(1} Preparaticn of DGAT1 enzyme

DGAT1 enzyme was prepared and stored according to
the method described in US2007/0249620.
(2) DGATL inhibitory activity test

A reaction sclution having the following composition
was incubated at room temperature (23°C) for 30 minutes:
175 mM Tris-HCL (pH 8.0), 8 mM MgCl,, 1 mg/ml BSA, 0.3 mM
1,2-diolecyl-sn-giycerol (10-fold concentration of EtOH
solution, 10% added), 10 puM [*Cl-oleoyl-Coh
(approximately 50 mCi/mmol}, 0.5% Triton ¥-100, the DGATI1
enzyme (10 ug) obtained in Test Example 1{1), and a test
compound or vehicle (DMSO/MeCH, 7:3 soluticn, 5% added},
50 ul in total. A reaction stop solution (70 pl}
consisting of isopropanol/l-heptane/water (80:20:2,
v/v/v) was added to the reaction sclution and stirred.
Subsequently, water (30 pl) and l-heptane (100 pl) were
added thereto and stirred. The 1l-heptane layer (50 ul)
was spotted onto a TLC plate and developed with a
developing scolvent consisting of l-hexane/diethyl

ether/acetic acid (85:15:1, v/v/v). The radicactivity of
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the triglyceride fraction was quantified using BAS2000
Bio Image Analyzer (FUJIFILM) and compared with the
contrcl., The inhibitory activity of the test compound
was calculated according to the formula shown below. In
this context, the radicactivity at no reaction (0 minute
incubation) was used as background.

Inhibitory Rate = 100-[ (Radiocactivity of sample
zupplemented with test compcund)-
{Rackground) ] /[ (Radicactivity of control)-

(Background) Ix100

bind

The compounds of Examples 2-3, 5-45, 47-62, 64-80,

§2-86, 90-95, 97-107, and 108 exhibited a 50% or higher
nhibitory rate at the test compound concentration of
.05 pg/ml.

In this context, the DGAT inhibitory activity test
is not limited te the method described above. For
example, microscmes prepared from the small intestine,
fat tissue, or liver of animals (e.g., rats or mice} may
be used as the DGAT enzyme. Moreover, microsomes
prepared from cultured cells (373-1.1 fat cells, primarily
cultured fat cells, CaccZ cells, HepGZz cells, etc.} or
cultured cells highly expressing DGAT can alsc be used as
the DGAT enzyme. Furthermore, flush plates (PerkinElmer)
that reguire no extraction procedure can be used for
efficlently evaluating a large number of test compounds

in a short time.



As 1s evident from these results, compounds of the
present inventlon have excellent DGAT1 inhibitory

micactivity.

{Test Example 2)
The DGAT1 enzyme is important for the digestion and

absorption of triglycerides, and the inhibition of DGATI

i

in the small intestine suppresses the absorption ©
triglycerides. The in vivo activity of its DGATIL
inhibitory effect was evaluated with the suppressed
absorption of triglycerides after fat loading as an index.
Male CO7BL/6N mice {(7-12 weeks old, body weight: 17-25 g,
Charles River Laboratories Japan Inc.) fasted overnight
were assigned to Vehicle group 1, Vehicle group 2, and
each test compcund group, toc which a vehicle {(0.5%
methylcellulose) or each test compound (1 to 10 mg/kg)
suspended in vehicle was crally administered (5 mL/kg).
After a given time, a lipoprotein lipase inhibitor
(Pluronic~F127: Sigma-Aldrich Corp., 1 g/kg, 20% by
weight dissolved in saline) was intraperitoneally
administered (5 mL/kg) to each group. Immediately
thereafter, distilled water for the Vehicle group 1 or a
20% fat-containing emulation (Intralipid 20%: TERUMO
CORP., Japan) for the Vehicle group 2 and the compound
groups were crally administered thereto (0.2 mL/mouse).

After a given time of 1 to 4 hours after administration,

blood was collected from the tail vein or the right
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ventricle, and plasma was immediately separated and
collected. Then, the triglyceride concentration in
plasma was measured using a commercially availlable kit
(Triglyceride E~Test Wako: Wako Pure Chemical Industries,
1td.). In this method, the administraticn of the
lipoprotein lipase inhibitor suppresses the hydrolysis of
triglycerides in the blood such that the triglycerides
are accumulated in the blood. These triglycerides are
derived from two origins: exogenous triglycerides
absorbed in the gastrointestinal tract and endogencus
triglycerides released from the liver. The triglyceride
absorption suppressive activity of each test compound was
calculated based on the eguation shown below by removing
the influence of the endogencus triglycerides. In this
context, each test compound was separately confirmed to
have no influence on the concentration of the endogencus
triglycerides.

Triglyceride absorption suppressive activity (%) =
100-[ (Triglyceride concentration of each test compound
group)-{Triglyceride concentration of Vehicle group
1)1/ (Triglyceride concentration of Vehicle group 2)-
(Triglyceride concentration of Vehicle group 1)ix100

The compounds of Examples 2, 5, 7, 8, 10, 11, 12, 13,
15, 16, 17, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30,
31, 32, 41, 43-62, 64, 66-78, 80-86, 90-92, 95, 97, 99-

105, 107, and 108 exhibited 60% or higher triglyceride
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absorption suppressive activity at a dose of 10 mg/kg or
lower.

Az is evident from these results, compounds cof the
present invention have excellent triglyceride absorption

suppressive activity.

(Test Example 3]

Male CHE7BL/6N mice (7-12 weeks old, body weight: 17~
25 g, Charles River Laboratories Japan Inc.) were
individually housed and fed on a high~fat diet (fat
content: 45 kcal%: Research Diets, Inc. D12451) for 1

week or longer for acclimatization. Based on the food

intake during the period, the animals were eguall

Then, & wvehicle (0.53% methylcellulose) or each test
compound (1 to 10 mg/kg) suspended in vehicle was orally
administered (10 mL/kg) to each group. 30 minutes after
administration, the animals were fed on a high-fat diet,
and the food intake was measured & hours after initiation
of feeding. The feeding suppressant activity of each
test compound wes calculated based on the equation shown
below.

Feeding suppressant activity (%) = [ (Feod intake of
Vehicle group)-{(Focd intake of each test compound

group)]/[ (Food intake of Vehicle group)]x100



The compounds of Examples 2 and 20 exhibited 25% or
higher feeding suppressant activity at & dose of 10 mg/kg
or lower.

As is evident from these results, compounds of the
present invention have an excellent feeding suppressant

affect.

Formulation Example 1: Capsule

Compound of Example 2 or 3 50 mg
Lactose 128 nmyg
Corn starch 70 mg
Magnesium stearate 2 mg

250 mg

A powder of this formulation is mixed and passed through
a &0-mesh sieve. Then, this powder is charged into 250

mg of gelatin capsule to prepare a capsule.

Formulaticn Example 2: Tablet

Compound of Example 2 or 3 50 myg
Lactose 126 mg
Corn starch 23 mg
Magnesium stearate 1 mg

200 mg

A powder of this formulation is mixed, granulated using a

corn starch paste, then dried, and then compressed into a



tablet {200 mg/tablet) using a tableting machine. This

tablet can be sugar-coated according to need.

Industrial Applicability

A compound of the present invention represented by
the general formula (I} or a pharmacologically acceptable
salt thereof has an excesllent DGAT inhibitory effect and
feeding suppressant effect and is thus useful as a

pharmaceutical agent.
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CLATIMS

1. A compound represented by the general formula (I):

ZX

/N
R \/\(Rf?)n

(M

[wherein

R' represents a phenylaminocarbonyl group that may
be substituted with 1 to 5 group(s) independently
selected from Substituent Group A, a
hetercarylaminocarbonyl group that may be substituted
with 1 to 3 group(s) independently gselected from
gubstituent Group A, a benzoxazol-2-yl group that may be
substituted with 1 to 3 group(s) independently selected
from Substituent Group A, a benzothiazol-2-yl group that
may be substituted with 1 to 3 group {8) independently
celected from Substituent Group A, a {C;-Cs alkyl that
may be monosubstituted with a C3-Cs cycloalkyl
group)aminocarbonyl group,.é (C3-Cs
cycloalkyl)aminocarbonyl group or an
adamantylaminocarbonyl group;

R? independently represents a Ci;-Cg alkyl group;
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R’ represents a heterocyclic group that may be
substituted with 1 to 3 group(s) independently selected
from Substituent Group A, a group represented by the

formula -C(=0)-0-R* or a group represented by the formula

-C(=0) -N(R*)R?;

R* represents a hydrogen atom, a C;-Cs alkyl group
that may ke substituted with 1 to 3 group(s)
independently selected from Substituent Group B or a Ci-
C¢ cycloalkyl group that may be monosubstituted with a
carboxyl group;

R® represents a hydrogen atom, a Ci-Cs alkyl group
that may be substituted with 1 to 3 group(s)
independently selected Ifrom Substituent Group B, a C3-Cg
cycloalkyl group that may be monosubstituted with a
carboxyl group or a heterocyclic group that may be
substituted with 1 to 3 group(s) independently selected
from Substituent Group A;

R® represents a hydrogen atom, a C;-Cs alkyl group
that may be substituted with I to 3 group{s)
independently selected from Substituent Group B or a Cs-
Cs cycloalkyl group that may be monosubstituted with a
carboxyl group;

when both R and R® are a C;-Cs alkyl group that may
be substituted with 1 to 3 group(s) independently
selected from Substituent Group B, their carbon atoms may

bind to each other to form a 4- to 6-membered saturated

ring;
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X represents an oxygen atom, a methylene group, a
group represented by the formula -NH-, a methylene group
monosubstituted with a C1-Cs alkyl group or a group
represented by the formula -N(R')-;

R’ representg a C;-Cs; alkyl group;

L. represents a single bond, a methylene group, a
1,1-dimethylmethylene group, an ethylene group, a group
repreéented by the formula -CH= or a methylene group

monosubstituted with a C,-Cs; alkyl group;

...... represents a single bond or a double bond
{however, ...... represents a single bond when L
represents a group represented by the formula -CH=);

m represents 1 or 2;

n represents an integer of 0 to 5;

gubstituent Group A represents the group of
substituents selected from a halogen atom, a C;-Ce alkyl
group, a C;-Cs halcogenated alkyl group, a C.-C¢ alkoxy
group, a C;-C; halogenated alkoxy group, a (C;-Cs alkoxy)-
(C,-Cs alkyl) group, a Ci-Cs alkylthio group, a carboxyl
group, a C.,-C; alkylcarbonyl group, a C,~Cy alkoxycarbenyl
group, an amino group, a mono-Cp;-Cy alkylcarbonylamino
group, a mono-Ci-Csg alkylsulfonylamino group, a mono-C;-Ce
alkylamino group, a di-(Ci-Cg alkyl)amino group, a cyano
group, a nitro group, a hydroxy group, & Ci1-Cs
alkylsulfinyl group, and an oxo group; and

gubstituent Group B represents the group of

substituents selected from a C3-Cs cycloalkyl group, a
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phenyl group, a carboxyl group, an amino group, and a

hydroxy group]

or a pharmacologically acceptable salt thereof.

2. The compound or pharmacologically acceptable salt
thereof according to claim 1, wherein R® is a
phenylaminocarbonyl group that may be subgtituted with 1
to 5 group(s) independently selected from Substituent
Group A, a heterocarylaminocarbonyl group that may be
substituted with 1 to 2 group(s) independently selected
from Substituent Group A a benzoxazol-2-yl group that may
be substituted with 1 to 3 group{s) independently
selected from Substituent Group A, or a benzothiazol-2-yl
group that may be substituted with 1 to 3 group(s)
independently selected from Substituent Group A; R® is a
hydrogen atom, a C1-Cg alkyl group that may be
substituted with 1 to 3 group{s) independently selected
from Substituent Group B or a C;-C¢ cycloalkyl group that
may be monosubstituted with a carboxyl group; X is an
oxygen atom, a methylene group Or a group represented by
the formula -NH-; L is a single bond, a methylene group,
a 1,1-dimethylimethylene group, an ethylene group or a
group represented by the formula -CH=; and Substituent
Group A is the group of substituents selected from a
halogen atom, a C;-Cs alkyl group, a C;-Ce halogenated
alkyl group, a C:-Cs alkoxy group, & C;-C¢ halogenated

alkoxy group, a {(C1-Cs alkoxy)-(Cy-Cs alkyl) group, a Ci-Cg



 Leo MCSLLP

alkylthio group, a carboxyl group, a C,-Cr alkylcarbonyl
group, a Cs-C; alkoxycarbonyl group, an amine group, a
mono-C,~C; alkylcarbonylamino group, a mono-C;-Ce
alkylsulfonylamino group, a moné—ci—c5 alkylaminc group,
a di-{(C,-Ce alkyl)amine group, a cyano group, a nitro

group, and a hydroxy group.

3. The compound or pharmacologically acceptable salt
thereof according to claim 1, wherein the general formula

(f) i1g the general formula (I1) oxr (III):

T\R
XTN O
RB\/Q/ O

(i

N N
CH, T SR
x\{(a\: O

R? O
(i

wherein

R represents a phenyl group that may be substituted
with 1 to 5 group(s) independently selected from

Substituent Group A or a (3-C¢ cycloalkyl group; and
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R®, X, and Substituent Group A are as defined in the

general formula (I}.

4. The compound or pharmacologically acceptable salt
thereof according to claim 1, wherein the general formula

(I} is the general formula (II}:

N N
T \R
XTN s

R O
()
wherein
R representsg a phenyl group that may be substituted
with 1 to 5 group(g) independently selected from
Substituent Group A or a T;-Cg cycloalkyl group; and

R, X, and Substituent Group A are as defined in the

general formula (I).

5. The compound or pharmacologically acceptable salt
thereof according to claim 3 or 4, wherein R is a phenyl
group that may be substituted with 1 to 3 group(s)
independently selected from a halogen atom, a Ci-Cs alkyl
group, a C.;-C halogenated alkyl group, a Ci-Cs alkoxy
group, and a C;-C; halogenated alkoxy group or a Ci-GC

cycloalkyl group.
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6. The compound ©r pharmacologically acceptable salt
thereof according to claim 3 or 4, wherein R is a phenyl
group, 4a 2-fluorophenyl group, & 2-£luorophenyl group, a
3~methylphenyl group, a 3-ethylphenyl group, & 3-
methoxyphenyl group, & 3-ethoxyphenyl group, a 4-
trifiuoromethylphenyl group, & 3-trifluoromethoxyphenyl
group, & 3,4-difluorophenyl group, a 2-fluocro-5-
methoxyphenyl group, & 2,4,5~trifluorophenyl group, &

3,4,5-triflucrophenyl group or a cyclopentyl group.

7. The compound oI charmacologically acceptable salt
thereof according to claim 3 or 4, wherein R is a phenyl
group, & 2-fluorophenyl group, a 3-fluorophenyl group, a
3-methylphenyl group, & 3-ethylphenyl group, a 3-
methoxyphenyl group, & 3-ethoxyphenyl group, a 3-
trifluoromethoxyphenyl group, & 3,4-difluorophenyl group,
5 2-fluoro-5-methoxyphenyl group or a 2,4,5-

trifluorophenyl group.

8. The compound oOr pharmacologically acceptable salt
thereof according to any one of claims 1 to 7, wherein R’
is a heterocyclic group capable of serving as a

carboxylic acid equivalent or a carboxyl group.



MCSLLP
- 293 -

9. The compound or pharmacologically acceptable salt
thereof according to any one of claims 1 to 7, wherein R’

ig a carboxyl group.

10. The compound or pharmacclogically acceptable salt
thereof according to any one of claims 1 to 9, wherein X

is an oxygen atom or a methylene group.

11. The compound or pharmacologically acceptable salt
thereof according to any one of c¢laims 1 to 9, wherein X

igs an oxygen atom.

12. The compound or pharmacologically acceptable salt
thereof according to claim 1, wherein the compound
represented by the general formula (I} 1is

trans-6- [3- (2-flucro-phenyl) -ureido] -3, 4-dihydro-1H-
isoguinoline-2-carboxylic acid 4-carboxymethyl-cyciohexyl
ester,

trans-6- [3- (3-ethoxy-phenyl) -ureido] -3,4-dihydro-1H-
isoquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
egter,
trans-6-[3-{2,4,5-trifluoro-phenyl) -ureido] -3, 4-dihydxroc-
1H-isoguinoline-2-carboxylic acid 4-carboxymethyl-
cyclohexyl ester,

trans-6- [3- (3-methoxy-phenyl) -ureido] -3, 4-dihydro-1H-
isoguinoline-2-carboxylic acid 4 -carboxymethyl-cyclohexyl

ester,
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trans—6~(B—phenyl—ureido)ﬂ3,4~dihydro—1H~isoquinoline—2—
carboxylic acid 4-carboxymethyl-cyclohexyl ester,
rrans-6- [3- (3-trifluoromethoxy-phenyl)-ureido}-3,4-
dihydro—1H—isoquimoline~2—carboxylic acid 4-
carboxymethyl-cycliohexyl ester,
trans—6~[3—(3,4—difluoro—phenyl)wureido]—3,4-dihydx0mlﬁ—
igoguinoline-2-carboxylic acid 4 -carboxymethyl-cyclohexyl
egter,
trans—G—EB—(2»f1uoro—5—methoxy—phenyl)wureido]—3,4—
dihydro—lH—isoquinoline—2—carboxylic acid 4-
carboxymethyl-cyclohexyl ester,
trans—6~[3-{3—fluoro—ph@nyl)—ureido]w3,4—dihydro—lﬂ—
isoquinoline—z—carboxylic acid 4-carboxymethyl-cyclohexyl
egter,
trans~6—(3—m—tolyl—ureido)ﬂ3,4—dihydro—lH—isoquinolinew2—
carboxylic acid 4 -carboxymethyl-cyclohexyl ester or
trans-6- [3- (3-ethyl-phenyl) -ureido] -3, 4-dihydro-1H-
isoquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl

egter.

13. The compound according to claim I, wherein the
compound represented by the general formula (I} is
rrans-6- [3- (2-fluoro-phenyl) -ureido] -3, 4-dihydro-1H-
isoguinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl

egster,
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trans-6- [3- (3-ethoxy-phenyl) -ureido] -3, 4-dihydro-1H-
isoquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
aster, |
frans-6-[3-(2,4,5-trifluoro-phenyl) -ureide] -3, 4-dihydro-
1H-isoquinoline-2-carboxylic acid 4-carboxymethyl-
cycliohexyl ester,

trans-6- [3- (3-methoxy-phenyl) -ureidoj -3, 4~-dihydro-1H-
isoquinoline-2-~carboxylic acid 4-carboxymethyl-cyclohexyl
ester,

trans-6- (3-phenyl-ureido) -3,4-dihydro-1H-isoquinoline-2-
carboxylic acid 4-carboxymethyl-cyclohexyl ester,
trans-6- [3- {3-trifluoromethoxy-phenyl) -ureido] -3,4-
dihydro-1H-isoquinoline-2-carboxylic acid 4-
carboxymethyl—cyclohexyl ester,
trans-6-[3-(3,4-difluoro-phenyl) -ureido] -3, 4-dihydro-1H-
isoguinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
egter,
trans—Gw{3—{2~fluoro-S—methoxy;phenyl)~ureido]—3,4—
dihydro-1H-isogquinoline-2~carboxylic acid 4-
carboxymethyl-cyclohexyl ester,

trans-6- [3- (3-fluoro-phenyl) -ureido] -3,4-dihydro-1H-
isoquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
egter,
trans—G—(B—m—tolyl—ureido)—3,4—dihydr0w1H—isoquinoline—2—

carboxylic acid 4-carboxymethyl-cyclohexyl ester or
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frans-6- [3- (3-ethyl-phenyl) -ureido] -3, 4-dihydro-1H-
isoquincline-2-carboxylic acid 4-carboxymethyl-cyclohexyl

egter.

14. The compound according to claim 1, wherein the
compound represented by the general formula (I) is
transﬂs-E3—(2—methoxy—5—methy1—phenyl)—ureido]m3,é—
dihydro—lH—isoquinolinew2—carboxylic acid 4-

carboxymethyl-cyclohexyl ester.

15. The compound according to claim 1, wherein the
compound represented by the general formula (I) is
trans-6- [3- (5-ethoxy-2-£fluoro-phenyl) -ureido] -3, 4-
dihydro—lH—isoquinoline—z~carboxylic acid 4-

carboxymethyl-cyclohexyl ester.

16. The compound according to claim 1, wherein the
compound represented by the general formula (I) 1s
trans—G—(3~p-toly1—ureido)m3,4—dihydIOm1H-isoquinoline—2w

carboxylic acid 4-carboxymethyl-cyclohexyl ester.

17. The compound according to claim 1, wherein the
compound represented by the general formula (I) is
trans—6—(3—o—tolyl—ureido)w3,4—dihydroM1H—isoquinoline—2«

carboxylic acid 4-carboxymethyl-cyclchexyl ester.
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18. The compound according to claim 1, wherein the
compound represented by the general formula (I} is
trans-6- [3-(3,4-dimethyl-phenyl) -ureido] -3,4-dihydro-1H-
isoquinoline-2-carboxylic acid 4 -carboxymethyl-cyclohexyl

egter.

19. A pharmaceutical composition comprising as an active
ingredient thereof a compound or pharmacologically

acceptable salt therecf according to any one of claims 1

to 18.

20. A compound or pharmaccleogically acceptable salt
thereof according to any one of claims 1 to 18, for use

as a feeding suppressant and/or an anorectic.

21. A compound or pharmacologically acceptable salt
thereof according to any one of claims 1 to 18, for use
in the treatment and/or prevention of a disease whose
gymptoms are treated, improved, alleviated and/or
prevented by inhibiting acyl-coenzyme A: diacyiglycerol
acyltransferase such that triglyceride gynthesis is

inhibited.

22. A compound or pharmacologically acceptable salt
thereof according to any one of claims 1 to 18, for use
in the treatment and/or prevention of adiposity, obesity,

hyperlipidemia, hypertriglyceridemia, lipidosis, insulin
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resistance syndrome, impaired glucose tolerance, diabetes,
diabetic complications {(including diabetic peripheral
neurcopathy, diabetic nephropathy, diabetic retinopathy,
and diabetic macroangiopathy), cataract, gestational
diabetes mellitus, nonalccholic steatochepatitis,
polycystic ovary syndrome, arteriosclerosis,
atherogclerosis, diabetic atherosclerosgis, igchemic heart

disease, or bulimia.

23. A cocmpound OY pharmacologically acceptable salt
rhereof for use according to claim 22, for use in the

treatment and/or prevention of adiposity or obesity.

24 . Use of a compound or pharmacologically acceptable
calt thereof according to any one of claims 1 to 18, for
producing a pharmaceutical composition for use as a

feeding suppressant and/or an anorectic.

25, Use of a compound or pharmacologically acceptable
salt thereof according tc any one of claimg 1 to 18, for
producing a pharmaceutical composition for the treatment
and/or prevention of a disease whose symptomg are treated,
improved, alleviated and/or prevented by inhibiting acyl-
coenzyme A: diacylglycerol acyltransferase such that

triglyceride synthesis 1is inhibited.
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26. Use of a compound or pharmacoclogically acceptable
salt thereof according to any one of claims 1 to 18, for
producing a pharmaceutical composition for the treatment
and/or prevention of adiposity, obesity, hyperlipidemia,
hypertriglyceridemia, lipidosis, insulin resistance
syndrome, impaired glucose tolerance, diabetes, diabetic
complications (including diabetic peripheral neuropathy,
diabetic nephropathy, diabetic retinopathy, and diabetic
macroangiopathy), cataract, gestational diabetes mellitus,
nonalcocholic steatchepatitis, polycystic ovary syndrome,
arteriosclerosis, atherosclerosis, diabetic

atherosclerosis, ischemic heart disease, or bulimia.

27. Use according to claim 26, wherein the

pharmaceutical composition is for the treatment and/or

prevention of adiposity or obesity.



