1 DESCRI PTI ON NOVEL TETRAHYDRO SOQUI NCLI NE

rGlates 1o a compound or aparmcorogical 1y - (INHIINR
acceptabl e salt thereof having a particular chemca

structure having an excel I'elt acyl - coenzyne A
di acyl gl ycerol acyltransferase (Acyl-CoA:

erorrad Lo as DOAT) 1nhi bitory offect and an- S‘1IIIWIIIII||I||||||||Il|lI|U|||||||||

excel l ent feeding supmrEssrmeTeffect. Background Art,. . ...
Adi posity is a condition of having a S|gn|f|cantly

greater body weight than normal as a result of
accunul ati on of neutral fats (triacylglycerol or
triglyceNoyEl HETHRARIRRGISOSGIN@LENEeDERDVASITE) in
fat cells due to continuous excess energy i ntake
conpared to energy consunption (Non-Patent Documnent
Adi Lt leads to |life-style related di sease
Tféhﬁlcaﬁy%' Fblden1a hypertri gl yceri deni a,
di ab t ensi on,, and rter|oscler03|s)
Sevascare

cere &P&?P&_éron FEGTES tard e??f“ﬁﬂ%s%r a

I
PR Al he oo JS%W?%% 8ereiiia aavons =

i |
oo Ty #ﬁfe?‘laca"lm%“é S i a'e%gé‘rp??laﬁt oKL

dozn zdefd @Gdd@%d¥¥§i§dbfﬁﬁjééff%fﬁhﬁfeé Es?ﬂﬁg%ﬁc?éz

Mor eover In recent years, obes Ity een s
diacylglycerol acyltransferase, hereinafter, also

*159159*

referred to as DGAT) inhibitory 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 (triacylglycerol or
triglyceride, hereinafter also referred to as TG) in fat
cells due to continuous excess enérgy intake compared to
energy consumption (Non-Patent Document 1). Adiposity
leads to life-style related disease (e.g., hyperlipidemia,
hypertriglyceridemia, diabetes, hypertension, and
arteriosclerosis), cerebrovascular disorder, coronary
artery disease, respiratory abnormality, lower back pain,
knee osteocarthritis, gout, cholelithiasis, and so on.

Adiposity with a complication of these diseases or



be one of the major causes of a life-style related

di sease cal |l ed netabolic syndrone (Non-Patent Docunent
2). It has been reported that in individuals with
obesity, fatty acids and factors such as TNF-a are
rel eased from accumul ated Vi sceral fats, and induce
insulin resistance in skeletal nuscles, the |iver,

and fat tissue while facilitating the synthesis of
neutral fats in the liver, resultin

in
adqpmaﬂtwpw@@mhamaauk4RQQHﬁ%@daﬁolﬁEF aéecpﬁplééﬁﬁﬁpn is
i nsulin concentration |nduce$ % hg i nsulin
uédsé 4

defdgiest afc OREAISEE FHHATERICY F@F‘ﬁﬁce and
v Z%%fr?ﬁéwg?af?g&'n? G oAb | DRE St CRettp SngtERqEhBNAS co
eﬁ%’a@v? Fham %”F?%%?%é?nogegvgﬁgﬁéﬂ?l@rﬁlated
¥ ertenSlngC % §QOP¥%OQ§§BE$ QN@ﬁﬂ%agéHﬁmﬂHcdﬂént 2)

er anglopa y SsucC cere rovascul ar di sor der

I@r LONODAL Y, A5LLEY 0L §8BSEnCaUSRe iYials with obesity,
er|OSC er osi s, reSU|t|ng I N severe,

f%% f égiﬁgtgﬁangacEEkQ'EQEhC%%dWNFﬂ&5aﬂg”féﬁgéébddfﬂ@m
apy

een practiced on obesity based on the
aPEOMI S5 088 0fseaehicaunkly anand nderd rialdyl actiegistance
anorectics such as mazi ndol (Non-Patent Docunent 3)
iAangdxsibukl amiselebontRat éntveloc amehtfal) @imbud iphdle
absorption inhibitors such as the pancreatic |ipase,
fhobibteoingr khst synahe speesdt itfeet bt nf3t$ ofnthee liver,

pur pose o .
resulting in hyperlipidemia. Furthermore, an increase in
serum insulin concentration induced by the insulin
resistance causes impaired glucose tolerance and diabetes
and increases peripheral vascular resistance via
increased renal reabsorption of 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
satisfaction with treatment, although achieving some
therapeutic effects. The centrally acting anorectics
have adverse effecﬁs such as dry mouth, constipation,
gastric discomfort, and in some cases, auditory
hallucination and visual hallucination. Orlistat (Non-
Patent Document 5) may cause adverse effects in the
gastrointestinal tract, such as diérrhea, incontinence,
steatorrhea, and flatus. Aécordingly, there 1s a need
for the development of more potent drugs with fewer
adverse effects. Under such circumstances, active
research and development has been conducted with the aim
of developing novel anti-obesity drugs, most of which are
anorectics.

Animals and plants store lipids as insoluble TG and
produde energy by catabolizing TG according to need. TG
taken from food is hydrolyzed into free fatty acid and
monoacylglycerol in the lumen of the small intestine by
the action of bile acid and pancreatic lipase. Micelles
composed of free fatty acid, monoacylglycerol, and bile
acid are absorbed into small intestinal epithelial cells
in which TG is then re-synthesized in the endoplasmic
reticulum by the action of acyl-coenzyme A synthetase
(hereinafter, referred to as ACS), acyl—coehzyme A:
monoacylglycerol acyltransferase, and DGAT. TG 1is
combined with phospholipid, cholesterol, and

apolipoprotein and secreted in the form of chylomicron
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reactlon in the final step in the pathway of TG synthesis,
i.e., the reaction of transferring acyl groups of acyl-
coenzyme A to the 3 position of 1,2-diacylglycerol (Non-
Patent Documents 7 to 9). It has been reported that DGAT
has two isozymes DGAT1 (Non-Patent Document 10) and DGATZ
(Non-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
pelieved that DGAT1 is involved mainly in fat absorption
from the small intestine and fat accumulation in fat .
tissue and DGAT2 is involved mainly in TG synthesis or
VLDL (very low density lipoprotein) secretion in the
liver and fat accumulation in fat tissue. Although the
difference between the roles of DGAT1 and DGATZ has not
yet been fully elucidated, the association of DGAT with

obesity, lipid metabolism, glucose metabolism, and the



into the | ynph vessels in the stomach and intestine.
TG is then secreted into the bl ood through the

| ynphatic trunk and transferred to the periphery for
use. On the other hand, TG.is also synthesized in fat
tissue from glycerol 3-pﬁo§bﬁate and free fatty acid
by the action of ACS, glycerol 3-phosphate

acyl transferase, |ysophosphatidic acid

acyl transferase, and DGAT (Non- Patent Docunent 6) TG
l1ikkehaexicessi gebyessetihi¥oracaimiatbrtumedatl? ) sSUAT
resulting in obesity. DGAT, an intracellular enzyne
ifoandeynethgmeendoflFasyint vestic ulnunga sat @l yzest 1 hal
most inportant reaction in the final step in the
epatheayasf CFGlsyAnAedps, tijssue.  Rrugsaetiish gmhibit
transferring acyl groups of acyl-_coenzyne Ato the 3
DEH3i E1HBRTEF 51,t?§diT§c;ﬂY@|t;?€e?ﬂo‘-f FNONED PR SRRP R BineAE s

7 to 9). It h been reported th DGAT h
PSP DER] L NG I S oht L10) A DEAG2

Non- P t Do . .S 11 d DGAT2
RO S B QLT e =) PR NT R G e

SFIRCERARE Y A Lo Cesper LYpcbel Sgent

IS 1 nvo

f%9§°&gki%&aﬂﬂﬂ@?téﬁiﬁﬂgﬂﬂyjr%@@&%ggﬁaﬂgpéfiipidemia,

accunul ation in fat. = ti ssue and 2 1s invol ved

Rt gl yEG rSiunhies| SLiiddaDE, (vesM1Eawrdensihyice
I'i poprotein) secretionin the |Iliver and fat

At idnkebgtdat dossittohdlibosgbatbrepdtitesence
bet ween the roles of DGAT1 and DGAT2 has not yet been
Wyl dnd ied iuksndice e chygdret mssbecati damos , DEAPivbshs, insulin
obesity, lipid nmetabolism glucose netabolism and the
redistance syndrome, diabetes, nonalcocholic
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cerebrovaécular disorder, or coronary artery disease
caused by obesity (Non-Patent Documents 13 to 17).

Anorectics directly or indirectly regulate the

system of appetite control, and their mechanisms of
action are broadly classified into central and peripheral
actions. The centrally acting anorectics directly
suppress appetite through their action on the
hypothalamic neuronal system containing the feeding and
satiety centers or on the monoaminergic neuronal system
in the brain regulating this hypothalamic neuronal system.
On the other hand, the peripherally acting anorectics

indirectly suppress appetite through their action on the

mechanism of detecting and transmitting information on



i ke has been suggested (Non-Patent Docunent 12) DGAT
is a key enzyne of TG synthesis in gastrointestina
epithelial cells and fat tissue. Drugs which inhibit
DGAT suppress the TG synthesis and thus suppress fat
absorption in the gastrointestinal tract and fat
accunul ation in fat tissue. Accordingly, such drugs
are expected to be useful as therapeutic or
preventive agents for, for exanple,_ adiposity,
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peripheral signals are expected to serve as more
effective anti-obesity drugs with fewer adverse reactions.
Patent Document 1 discloses compounds structurally
similar to compounds of the present invention. This
document describes compounds comprising two substituted
phenyl groups bound via urea and amide bonds or via urea
and ester bonds with a tetrahydroisoquinoline 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
disclose compounds wherein a nitrogen atom on the
tetrahydroisoquinoline 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 nitrogen atom on a tetrahydroisoguinoline ring is
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In addition, sone conpounds having a DGAT inhibitory
effect are known. However, all differ fromthe

conmpounds of the present invention in their

structures (e.qg., Pat ent_ Docunents 3, 4, and 5 and
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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 consequently found that
compounds having a particular chemical structure have an
excellent DGAT inhibitory effect, particularly, a high

inhibitory effect against DGAT1. The present inventors
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present inventors have further found that these
neapppends, adéabsefigl nephawpathy, diabetic retinopathy,
and diabetic macroangiopathy), cataract, gestational
diabetes mellitus, nonalcoholic steatohepatitis,
polycystic ovary syndrome, arteriosclerosis,
atherosclerosié, diabetic atherosclerosis, ischemic heart
disease, and bulimia, or as an active ingredient fdr
pharmaceutical agents intended for the treatment and/or
prevention of a disease selected from the group
consisting of 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, nonalcoholic
steatohepatitis, polycystic ovary syhdrome,
arteriosclerosis, atherosclerosis, diabetic
atherosclerosis, hypertension, cerebrovascular disorder,

coronary artery disease, fatty liver, respiratory



active ingredient for pharmaceutical agents intended
for the prevention and/or treatnent of a di sease
selected fromthe group consisting of adiposity,
obesity, hyperlipidem a, hypertriglyceridem a,
li pidosis, insulin resistahée-syndrome, inpaired
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[wherein

R’ represents a phenylaminocarbonyl group that may
be substituted with 1 to 5 group(s) independently
selected from Substituent Group A, a
heterocarylaminocarbonyl group that may be substituted
with 1 to 3 group(s) independently selected from

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



t hese conpounds are al so excellent in ternms of high
safety, long-lasting effect, low transfer into the
central nervous system and high enzymatic
selectivity. Based on thesgéfindings, t he present

i nvention has been conpletéd. Means for Solving the
Probl ens The present invention relates to: (1) A

compound represented by the general formula (I): H
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with 1 to 5 group(s) independently sele teg from :
f 1SubsTulb it aB o fpr ;P &/ h%t%%é@?%éﬁ?ﬁ&c‘:ér‘bf n I oo (52

that may be substituted wth 1 to % rou%%s dentl
nandependent } yo5e L ed }rbf - SEBSPPY Sant EFBTH SRR Y

benzoxazol - 2-yl_group that nma e 12, sulpst ] d-with
Sql¢%t%dgﬁ%ﬁ%(%?bgﬁﬂEE%ﬂgeﬁnyﬁsgVe@té&l~?F6%$H§f citet

Substituent G ou a_benzaqt hi azol - 2= t hat
ity B SUBEPRFhE BACS HEAt 8 5 gy b Thake

grou ependent |y
sel ected f ti t - Cl- C6 al kyl that
TR be NBRBE LBt P uPEd Tl L F & Ca b oycl oalkyl

cycloalkyl)aminocarbonyl group Or an
adamantylaminocarbonyl group;

R? independently represents a Ci-Ce alkyl group;

R3 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 C1-Cg¢ 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;

R® represents a hydrogen atom, a C1-Cg¢ alkyl group
that may be substituted with 1 to 3 group(s)
independently selected from Substituent Group B, a C3-Ce
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;



group) am nocarbonyl group, a (C3-C6

cycl oal kyl ) am nocar bonyl group or an
adamant yl am nocar bonyl group; R2 independently
represents a Cl1-C6 al kyl group; R3 represents a

het erocyclic group that maylBe- substituted with 1 to
3 group(s) independently selected from Substituent
Group A a group represented by the fornula
-C(=0)-0-R4 or a group represented by the fornul a

- O 509 -N(RD Fit Rk r}%ﬂ{%ﬁsaﬁofﬁ?déo@?{'ﬁ?aﬂt@aﬂg QCPO@

al kyl group that may be substituted w

tgroupks) bel BUependeRtky wselrect egs 3 0@%039;?%55 tuent
Group B or a C3- C6 cycloal kyl group that nmay be
indrpsobshitiiyt ed leictleda f roar Dxyst D oempt EbohepPLesentsc,-
a hydrogen atom a Cl1-C6 al kyl group that nay be

Csubsticaikdlwgrbup tbaB megupes mornawepanderddy with a
sel ected from Substituent Goup B, a C3-C6 cycl oal kyl
CREBGFYLh&TOMRY be nonosubstituted with a carboxyl

group_or a heterocyclic group that na& be substituted
wi t WBeRoPStlr BueS R ndesermiertiGs sekadt @doupr ¢pat may

b§f%§?€§§§?¥%§§ﬁ&¢ﬁﬁgka} R6 represents a hydrogen

i 3 Gup FFRIP hdy bedsreRerRbLEd

B HRchd SN vepengent| v, Sel eoL o8 L0 e sy
SR Y T ML Py LR SO SR,
ring:;

X represents an oxygen atom, a methylene group, a
group represented by the formula -NH-, a methylene group
monosubstituted with a C;-Cg alkyl group or a group
represented by the formula -N(R’)-;

R’ represents a C;-Cg alkyl group;

L represents a single bond, a methylene group, a
1,1-dimethylmethylene group, an ethylene group, a group
represented by the formula -CH= or a methylene group
monosubstituted with a C1-Cg¢ 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;

Substituent Group A represents the group of

substituents selected from a halogen atom, a C1-Cs alkyl

group, a C1-C¢ halogenated alkyl group, a C;-Cg alkoxy



be substituted with 1 to 3 group(s) independently
sel ected from Substituent G oup B, their carbon atons
may bind to each other to forma 4- to 6-nenbered
saturated ring; X represents an oxygen atom a
net hyl ene group, a group tépresented by the fornula
-NH, a nethylene group nonosubstituted with a Cl-C6
al kyl group or a group represented by the fornula
-N(R7)-; R7 represents a Cl1-C6 al kyl group; L

grro%? e?aemlsca 154 hodyen dioad, 22 koeyhygireng gerou§1—8e alkoxy) -

di met hyl met hyl ene group, an ethyl ene group, a

(gFQupalkeby esented ByCiHds fanndhiTHT 0 a AetRyPeREL
group nonosubstituted with a Cl-C6 al kyl

group,. .a repfesehkylaasbagle B&WFFor 2 {o bl%l]éﬁgﬁcarbonyl

(however, ...... represents a_singl nd when
gx@mes@nt@@@rmu? ept eQ‘%%ﬁPeEI‘QbQ}7 t Oltfrarﬁﬁ

mrepresents 1 or 2; n.re 2H$ an |nte er of

S BRD BT IR & B TA ST ORI T h e D ofm9n5 Ci-Ce
bst ts selected f 1- o
aiﬁxi@ﬁiﬁ?‘e 09RO i b 5T ogéniﬂeﬁﬂeﬁﬁ?@ Rederi 25veR
: 0 ’
OB o e 5900 2 S senaled kony orous
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car p, a C2-C7 al Koxycarbonyl group, an

an]n@uﬂgefgueﬁtn@f@u§2BC¥e@E%£b©ﬁ%meﬁ|qmﬁuy)oiﬂoup,
a nono- Cl1- Co al kyl sul fonyl am no group, a nono-Cl-C6

<abkyk amiene sgeupctaddifHdal -0 aldsy Ly amabkgiogpoug, &
cyano

phenyl group, a carboxyl group, an amino 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
substitﬁted with 1 to 5 group(s) independently selected
from Substituent Group A, a heteroarylaminocarbonyl group
that may be substituted with 1 to 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 Substitﬁent 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 C;-C¢ alkyl group that

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



group, a nitro group, a hydroxy group, a Cl-C6
al kyl sul fi nyl group, and an oxo group; and Substituent
Group B represents the group of substituents sel ected
froma C3-C6 cycl oal kyl group, a phenyl group, a
car boxyl group, an am no grbbp; and a hydroxy group]
or a pharmacol ogi cally acceptable salt thereof.
Preferably, the present invention relates to: (2) The
conmpound or pharnmacol ogi cally acceptable salt thereof
sateotdungrbe Elpstwherein cRbus B ghenytamgneganbanyh 1
group that may be substituted with 1 to 5 group(s)
grndepehndentky bel echedublstdmubshstwitlend EobPxAL @roup;
het er oaryl am nocar bonyl group that may be substituted
Xwiishath vay8egr etpfs) a medéperedtentd nowsel ect 2dgfoom
Substituent Goup A, a benzoxazol-2-yl group that may
r@@rgﬁr@@fceﬁub@dtwet ff oxrmg a3 bﬁi—oupi( s)s i adepeadenbbyd, a
sel ected from Substituent Goup A or a
mBéﬁZ’éﬁﬁﬁaEéPUEJyla gr oupt imedth Wae ey kemst gxaved @Rt h

depend tI | ected f
S ereuaRt SocPoup RS Ry HRIGRPS o EoEes -
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h%tm@enaat@%t hyh&ne Hraup o 9 OHEkoE{%&bﬁ% gﬁedd by _the

formula - C7is a single e “group®

h&lbg%rﬁtré@ tafmldi%} I('?’xlcﬁﬁ? o Om’-{ c%nal%&xz' ene,gEoup 9y 1)
a group represented by the formula -
group, a Ci1-Cg alkylthio group, a carboxyl group, a C»-C;
alkylcarbonyl group, a C;-C; alkoxycarbonyl group, an
amino group, avmono—Cz-C7 alkylcarbonylamino group, a
mono-C;-C¢ alkylsulfonylamino group, a mono-C;~Cg
alkylamino group, a di-(C;~-Cs alkyl)amino group, a cyano
group, a nitro group, and a hydroxy group;

(3) The compound or pharmacologically acceptable

salt thereof according to (1), wherein

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

or (III):



CH=; and Substituent Goup Ais the group of
substituents selected froma hal ogen atom a Cl-C6

al kyl group, a Cl-C6 hal ogenated al kyl group, a Cl-C6
al koxy group, a Cl-C6 halg enat ed al koxy group, a
(Cl-C6 al koxy) - (Ci1-C6 al 3 group, a Cl-C6

al kyl thi o group, a carboxyl group, a C2-C7

al kyl car bonyl group, a C2-C7 al koxycarbonyl group, an
am no group, a nono-C2-C7 al kyl carbonyl am no group, a
nmono- C1- C6 al kyl sul fonyl am no group, a monoHC1-C6 H

al kyl am no group, a di- O : N
cyano group, a nitro gropp,

(1) 1s the
N NR i C)ﬁ?Wf?+
(ren)

CHs

R3 o)
(11

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—Ce cycloalkyl group; and

R®, X, and Substituent Group A are as defined in the
general formula (I);

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

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



R represents a phenyl group that may be substituted
wth 1 to 5 group(s) independently selected from
Substituent Group A or a C3-C6 cycloal kyl group; and
R3, X, and Substituent Gro%ﬁ A are as defined in the
general formula (1) ; (4) The conpound or
phar macol ogi cal |y acceptable salt thereof according
to (1), wherein the general forrmula (I) is the genera
formula (I1): 17 HH NYNCR XNORIO(IIl)
wherein R represents a phenyl group that na be H _
substituted with 1 to 5 gr N
sel ected from Substituen -CB R
cycl oal kyl group; and R3,|X, and {pubstitpent G pup A
are as defiged inyhe geRgeral ; (5)0OThe
conpoung-~or : (of0)  cal ; salt thereof
accordihg to (3) or ( mhereln R is a phenyl group
%hat may be substitut mnth 1 to 3 group(s)

R electe® froma hal ogen atom a Cl1-C6

a Cl-C6 h genated al kyl group, a Cl1-C6
alkoxy group, and a d - hal ogenat ed al koxy group,

wﬂ% £3-C6 cycloal kyl group; (6) The conpound or

arnacologlcally accept abl e

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 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 (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 C;-Cg¢ alkyl group, a Ci-Ce¢ halogenated alkyl group, a
C;-C¢ alkoxy group, and a Ci1-C¢ halogenated alkoxy group,
or a C3-Cg cycloalkyl group;

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

R is a phenyl group, a 2-fluorophenyl group, a 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-trifluorophenyl



salt thereof according to (3) or (4), wherein Ris a
phenyl group, a 2-fluorophenyl group, a 3-

fl uorophenyl group, a 3-nethyl phenyl group, a 3-

et hyl phenyl group, a 3- nethg$yphenyl group, a 3-

et hoxyphenyl group, a 4-trifluoronethyl phenyl group, a
3 trifluoronethoxyphenyl group, a 3, 4-difl uorophenyl
group, a 2-fluoro-5- nEthoxyphenyI group, a
2,4,5-trifluorophenyl 18 group

gBOUDB-2 r3Mu%T*é§h§iayPr@P59ﬁyér ggogyc C&péntGH ©L RrFtip?t L
(7) The conpound or pharnacol ogically acceptable salt
Jg¥PePeof according to (3) or (4), wherein Ris a phenyl

oroup]) & hoi AR T gﬁgﬁﬁéctgiﬁgl&a St Bl
en rou

S%ig gﬁ?ﬁ%? ?ﬁ%%?gﬁgnyiggziﬁp%'? h'grpe%ll%uorggﬁenf/tl

AR I e iéo%ﬁ S oRpot g 2 %

fEﬁ@%E?ﬁ 9? g% m}éea%c%@@m;ﬁm Iflffc%);ﬁ agcor ding

rein Ris a2 quorophenyI group, a

e%hyq%megwl g%md 20T DU £ Ho Byt 10Xy phesyd, gaoBp, a

2-ethoxy-5 Iuorophenyl group, a

e2 hdxyphenfylugrepignyd Irtotipf broromsh&xyphenyl group, a
trifluorophenyl group; (9) The conpound or
3pHaraiEdelcagictainyl apcem akd e2-shherehereet hasyphdnig

to any one of (1) to (8), wherein R3 is a

QHmag@uya|Z}%ﬁ&ﬂﬁflﬁ&%ﬂﬂ@?h@nxbr®¥%@Pas a carboxylic
acid equival ent or a carboxyl group;
(8) The compound or pharmacologlcally acceptable

salt thereof according to (3) or (4), wherein

R is a 2-fluorophenyl group, a 3-isopropylphenyl
group, a 3-ethoxyphenyl group, a 2-ethoxy-5-fluorophenyl
group, a 2,4,5-trifluorophenyl group or a 3,4,5-
trifluorophenyl group;

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

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

(10) The compound or pharmacologically acceptable
salt thereof according to any one of (1) to (8), wherein
R® is a 4-carboxyoxazol-2-yl group, a 5-oxo-4,5-
dihydro-[1,2,4]oxadiazol-3-yl group, a 5-hydroxy-2H-
pyrazol-3-yl group, a 3-hydroxyisoxazol-5-yl group, a

tetrazol-5-yl group or a carboxyl group;



(10) The conpound or pharmacol ogi cally acceptable

salt thereof according to any one of (1) to (8),
wherein R3 is a 4-carboxyoxazol -2-yl group, a
5-0x0-4,5 di hydro-[1, 2, 4]oxadiazol-3-yl group, a

5- hydr oxy-2H pyrazol -3-yl 3P oup, a

3- hydroxyi soxazol -5-yl group, a tetrazol-5-yl group
or a carboxyl group; - 19 (11) The conpound or

phar macol ogi cal |y acceptable salt thereof according

t o anylpnehefcdrpotnd (8, pmhemnaicnl o83 cad 1§ eadeptdble
group; (12) The conpound or pharnmacol ogically
sattephabktef saktrtihegetb acgoradiengf o(lAnycmnes of §Hdrein
to (1}), wherein X is an oxygen atom or a nethyl ene
gr oup® i513) cEmbw@unpanmy phar macol ogical |y
acceptable salt thereof according to any one of (1)
to (11%) TherepmroXndsoanPBRYFEF cally) apgeptable
compound or pharnaqologically acceptabl e salt_thereof

sgétolrdrRg oo 2CEPI IRET &0n 3 e Yeierhl (Fortrul 111 ) yeerein
the general fornula (I1) _or ngﬁY wherein Ris a
phen$l gr BUp tREE nly“Be°sdb HEPSUTR Pt o 3

j I ected f . I t
oroup(s) FRdrespentbyoBeL egt el Lromahy oen. ol g

s2161¢4H Al Cgé)é%rr‘&i 'gog%gyﬁ%f% p;ogg'(i’??!‘gt o1 Al K9X¥rein

group or a cycC grou

hetegoggcghcoggggg gapabl e of serving as a carboxylic
aci d equival enf "or a carboxyl group; and X is an

oxygen4at Qﬂ}eoboﬂlpk’ﬁ@hﬂyb@ngkﬁr&%oicﬂ@ca—m@ CONPQbHNEL DE
phar macol ogi cal | y accept abl e
salt thereof according to (1), wherein

the general formula (I) is the general formula (II)
or (III), 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;-Cg¢ alkoxy group, and a C;-Cg
halogenated alkoxy group or a C3~Cg cycloalkyl group: R3
is a heterocyclic group capable of serving as a
carboxylic acid equivalent 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 (II)
or (III), wherein R is a phenyl group, a 2-fluorophenyl
group, a 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-



salt thereof according to (1), wherein the genera
formula (I) is the general formula (I1) or (I11),
wherein R is a phenyl group, a 2-fluorophenyl group,
a 3-fluorophenyl group, gng-ngthylphenyl group, a

3- et hyl phenyl group, a 3- Phoxyphenyl group, a 3

et hoxyphenyl group, a 4-trifl uoronethyl phenyl group, a
3 - 20 trifluoromethoxyphenyl group, a

3, 4-di fluorophenyl group, a 2-fluoro-5-nethox enyl
trgﬁdwp;qmeZthyghaﬁﬁLdﬁ@pﬁ@ny$ 3gﬁagb§lgorophe¥99 g%oup,
. B e ot AT o ST CEP aus Sabs ok b 1802 heny1
e bt B Sl Sr 8Bt B,
SRR atomE (L6F RO S PRarRboT ot S4rT 8 ™
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egerieral ‘fornmula (Il

[11),_wherej I S,azp b <1 Qi 2 12-Foraphghy la
p{ﬁ %%% %hg-fég%? bh%nilﬂggﬁug%la S?hethylgﬁényl group,

> 64 hyl phegyl,gr gupa 8a3uREN0XHANENY larGl Qs &3
t%&ﬁ%§§%h%ngp groﬁg, a %-t?iflug?bnetﬁggyphenyl group
oy Sn4zdifk uorophenyl group, a

2-?Iuoro-5-nethoxypheny| group or a

2, 4, br by i thaioropbeaytl gr opha rR3 cicd cg icarliox yccagrtaip; e
and X is an oxygen atom (17) The conpound or
sphar rheekodi ealdoydacgeprallle , s#iereier eof accordi ng
to (1), wherein the general forrmula (I) is the genera
formuha ¢éheral formula (I) is the general formula (1T)
or (III), wherein R is a phenyl group, a 2-fluorophenyl
group, a 3-fluorophenyl group, a 3-methylphenyl group, a
3—ethylpheﬁyl group, a 3-methoxyphenyl group, a 3-
ethoxyphenyl group, a 3-trifluoromethoxyphenyl group, a
3, 4-difluorophenyl group, a 2-fluoro-5-methoxyphenyl
group oOr a 2,4,5-trifluorophenyl group; R® is a carboxyl
group; and X is an oxygen atom; |

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

the general formula (I) is the general formula (II),
wherein R is a phenyl group that may be substituted with
1 to 3 group(s) independently selected from a halogen
atom, a Ci-Ce¢ alkyl group, a Ci-Ce halogenated alkyl group,
a C1-C¢ alkoxy group, and a C;~-Ce halogenated alkoxy group
or a C3-Cg cycloalkyl group; R® is a heterocyclic group

capable of serving as a carboxylic acid eguivalent or a



wherein Ris a phenyl group that may be substituted
wth 1 to 3 group(s) independently selected froma
hal ogen atom a Cl-C6 al kyl group, a Cl-C6
hal ogenat ed al kyl group, a_Cl-C6 al koxy group, and a
Cl- C6 hal ogenated al koxy gr%ﬁp or a C3-C6 cycl oal kyl
group; R3 is a heterocyclic group capable of serving
as a carboxylic acid equivalent or a - 21 carboxyl
group; and X is an oxygen atom or a nethylene group;
cétBpxYhegronpouaddoK plarmacedyamrcation aoreptradileylene
salt thereof according to (1), wherein the genera
grermul a (1) is the general formula (I1), mherein Ris
a phen roup, a 2-fluorophenyl group
She PryTBren

fl uoﬂa }915 f@@laza@una 8r R RYISEE wglg.aé&pf agopptable
et hyl pheny a 3- nethoxyp en group, a 3-
sé@ﬁo%&ﬁﬁ@ﬁfl ﬁFBﬁﬁlng F& r§ ¥ udr 5ﬂylphenyl group, a

fl 4-di f.
o oupPs %%8?? o$8¥§u ﬁ&%?}%@ﬁ% Gese AR,
w%e‘%*efi Llugr glﬂ'&%” lgr%ru azRgﬁﬂ;o%gﬂéAyff&PQSSV'a 3-

or a cyc ope

azal I -
f%- @fa’%%h%ﬁ%fg égﬁrﬁ’*é"cﬁ‘l O RR B oly- on
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tetrazol -5-yl group or a carboxyl group; and X is an

@REEH IR o(rbYp, The mmﬂmlo@dsm@m}vr@m@bpgl gabhy, a 3-
acceptable salt t her eof according to (1), wherein the

tgerfanal r dverondsaypHenyils ddmwagener a) 4 fof fharébhenyl group,
wherein R is a phenyl group, a 2-fluorophenyl group, a
a32-fluoro-5-methoxyphenyl group, a 2,4,5-trifluorophenyl
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}oxadiazol~3~-yl group, a 5-hydroxy-2H-
pyrazol-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 pharmacolcogically acceptable
salt thereof according to (1), wherein

the general formula (I) is the general formula (II),
wherein R is a phenyl group, a 2-fluorophenyl group, a 3-
fluorophenyl group, a 3-methylphenyl group, a 3-
ethylphenyl group, a 3-methoxyphenyl group, a 3-
ethoxyphenyl group, a 3-trifluoromethoxyphenyl group, a
3,4-difluorophenyl group, a 2-fluoro-5-methoxyphenyl
group or a 2,4,5-trifluorophenyl group:; R} is a carboxyl

group; and X 1s an oxygen atom;



fl uorophenyl group, a 3-nethyl phenyl group, a 3-
et hyl phenyl group, a 3-nethoxyphenyl group, a 3-

et hoxyphenyl group, a 3-trifluoromethoxyphenyl group,
a 3,4-difluorophenyl grou

2-fl uoro-5-met hoxyphenyl~ g?oUp or a
2,4,5-trifluorophenyl group; R3 is a carboxyl group;
and X is an oxygen atom 22 (20) The conpound or
phar macol ogi cal ly acceptable salt thereof according

to (2p) wher ebmpbhedcompphrdnacepresemrled Moadrtable
general formula (I) is trans-6-

sal¥ (2rddeaudr eauiveridln)e urcei do) @har@ihyﬂh@ Fempound
i soqui nol i ne-2-car boxylic acid

rebmrdrmgdenhyihe s roheady | Tomgaee | is
6-[3-(2-fl uoro-phenyl)-ureido]- 3, ydr o-
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methyl -r-1-c

| ohexyl 2-flL
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acid t-4-carboxynethyl -t-2- nethyl-r-l-cyclohexyl
e%%?%r

6l é%qu g}%ﬁr P?Hgigxoe ; g;g:g%hgaﬁ%iy ydr o- 1H-

acetic acid,
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I'N0lN ne-2-car Ic acid
boxyn ohexxh, ester,
mgtﬁgﬁ g FnE%EXBhgﬁgglfluoro phenyl) urei doj - 3, 4-di hydr

60731l s0auir-Bobhaey2 carrkaxyd - acidl Mydwas-tidky met hyl -
cycl ohexyl ester,

1%6@ﬁ§n@lh%e(Q—QaEbbmﬁﬂuﬂnaDqﬁunnAﬁcambﬂx&@ethgldthgdr
methyl r-1l-cyclohexyl ester,
[4-(2—{6—[3—(2—fluoro—phenyl);ureido]—3,4—dihydro—1H—
isoquinolin-Z—yl}—2—oxoethyl)—cyclohexyl]—acetic acid,
trans—6—[3—(3—ethoxy—phenyl)—ureido]—3,4—dihydro—1H—
isoguinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester,
trans—6-[3—(2,4,5-trifluoro—phenyl)—ureido]—3,4—dihydro—
1H-isogquinoline-2-carboxylic acid 4-carboxymethyl-
cyclohexyl ester,
trans—6—[3~(3,4,5—trifluoro—phenyl)—ureido]—3,4—dihydro—
1H-isoquinoline-2-carboxylic acid 4-carboxymethyl-
cyclohexyl ester,
trans-6-[3-(3-methoxy-phenyl)-ureido] -3, 4-dihydro-1H-
isoquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl

ester,



1H i soqui nol i ne- 2- car boxyl i c acid 4-carboxynet hyl -

cycl ohexyl ester,

trans- 6-[ 3- (3- met hoxy- phenyl ) - urei do] - 3, 4-di hydro-| H

I soqui nol i ne- 2-car boxylic aC|d

4- car boxymet hyl - cycl ohexyl 28ster, - 23 -

t rans- 6- ( 3- phenyl - ur ei do)

- 3, 4-di hydro- 1H i soqui nol i ne-2- carboxylic acid

4- car boxynet hyl - cycl ohexyl ester,
trepans56{ p3phenyii-hireddore Bhaaathetyd) 1 B e 88k BoBine—-2-

di hydr o- 1Hi soqui nol i ne- 2- carboxylic acid 4-
CeaPBBX}#Bt ﬁyndcﬂclc@m@wwmeﬂrarl tyahshéxy] 3est8r,

4- dlfluoro enyg) -ureido] -3,4-dihydro-IH
tFéBaaﬁﬁéﬁu ~3ra&rHeRPrEs et phenyl) ~ureido] -3, 4-

rbo nethyl |.ohexyl ester, trans-6-
§Y ?f °F oﬁéoguﬁﬁpﬁ&w “BREMADRN ki @od cBd44-
droﬁéFL S U|n 2 carboxylic acid 4-
car H;I- ﬁ&l €8t trans-6- [3- (3-f

tEHBEQBQW?”%) ‘cﬁ'&%l%%]ro ghengL WO d5 -3, a-ainyaro-1a-

I soqui nol'i ne- carboxyl

i L ICa ) & C t arbox —¢
e Y S i Sl s om yme Favhiur vod ey

esZergarboxylic acid 4- carboxynethyl-cyclohexyl ester,
trans-6-[3-(4-trifluoromethyl-phenyl)-ureido]-3, 4-

tdiahpedice| BH s aquictel-israre2 nearhoxydh ¢1 pch de dao -3, 4-
car boxynet hyl - cycl ohexyl ester,

duha’dSOGIﬁSl(s&q@um}dl-lphae@ylc)aﬁH@qﬂpjlc 3adidi hydro- 1 H

i soqui nol i ne-2-carboxylic acid
carbariyoryyilirygycdytieshEx s teast er,
trans—6—[3—(3—fluoro—phenyl)—ureido]-3,4—dihydro—1H—
isogquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester, |
trans—6—(3—m~tolyl—ureido)—3,4—dihydro—1H—isoquinoline—2—
carboxylic acid 4-carboxymethyl-cyclohexyl ester,
trans—6—[3-(4—trifluoromethyl—phenyl)—ureido]—3,4~
dihydro-lH-isoquinoline-2-carboxylic acid 4-
carboxymethyl-cyclohexyl ester,
trans~6—[3—(3—ethyl—phenyl)—ureido]—3,4—dihydro-lH—
isoquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester,

trans-6-(3-cyclopentyl-ureido) -3, 4-dihydro-1H-
isoquinoline-2-carboxylic acid 4d-carboxymethyl-cyclohexyl

ester,



trans-6-(3-cycl opentyl -ureido)-3,4-di hydro-I H

i soqui nol i ne-2-carboxylic acid

4- car boxymet hyl - cycl ohexyl ester, - 24 -

6- [ 3- (3- et hoxy- phenyl ) -ureido] -3, 4-di hydro-| H

i soqui nol i ne-2-carboxyliT 28i d t - 4- car boxynet hyl -t - 2-

nmet hyl -r-1 -cycl ohexyl ester,

6- [ 3- ( 3- met hoxy- phenyl ) - urei do] - 3, 4-di hydro- | H

i soqui nol i ne-2-carboxylic acid t-4-carboxynethyl-t-2-
6-MBLhBlet hbxgyohengxiy - uestistoor3, 4-dihydro-1H-

6-[3-(3-trif|uoronethoxy-phenyl)-ureido]-3,4-dih¥d50-1

1 sHquii sequineeiZi-Terdararlioxd ¢ &d get 4-carboxymethyl
t-4-carboxynet hyl -c-2- nmethyl-r-I-cycl ohexyl ester;
me(t2Y)L -Fhé ~corp ik or §ftimcol ogi cal |y acceptabl e
salt thereof according to ( rein the conpound
61&%ﬂ@%ﬂﬂﬂﬁh?%ﬁfﬁhﬁ?%ﬁ%ﬁﬁ%ﬁl%%}ﬁ%?g’gﬁgyﬁ§o i
~trans-6-[3-(2-fluoro-phenyl)-ureido]-3, 4-di 0zl K-
: SR ROI e LT BOKA§ Holagt e dgheiotifleRrgh ol
4- car boxynet hyl.- cyc| oh ster,
m%tr%%s‘-%‘- ‘39-3(%?%1%%%%-%%% f?ur ei do] - 3, 4- di hydro- | H
| 50 Nol 1 e 2 LEnaGale) —ureido] -3, 4-dihydro-1H-
cATEREL G SR Ep PR, Jpmeico) -2, 4-cinye
iéé&i‘ﬁéﬂfﬁé.i§+ﬁa?bgkyﬁheogeiahenml-)cawb@x@@ﬂet&,ﬂ—djmr
0- i soqui nol I ne- 2= carboxylic acid 4-carboxynet hyl -
cyglobexyl -est ghexyl ester; _
mtra%s-G-[S- 3- met hoxy- phenyl ) -urei do] - 3, 4-di hydro-I| H
i soqupnpl tHe- Goepotndybi cpaertacologically acceptable
4- car boxynet hyl - cycl ohexyl ester,
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—lH—
isoquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester,
trans—6—[3—(3—ethoxy—phenyl)—ureido}—3,4-dihydro—lH—
isoquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester,
trans—6—[3—(2,4,5—trifluoro—phenyl)—ureido]—3,4—dihydro—
1H-isoguinoline-2-carboxylic acid 4-carboxymethyl-
cyclohexyl ester,
trans—6—[3—(3—methoxy—phenyl)—ureido]—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- phenyl - ur ei do) - 3, 4- di hydro- 1H i soqui nol i ne-
2- carboxylic acid 4-carboxynet hyl -cycl ohexyl ester, -
25 trans-6- [3-

(3-trifluoromethoxy-phenyl)-ureido]-3,4-

di hydr o- 1H-i soqui nol i ne- 2- c¢&t boxyl i ¢ acid 4-

car boxynet hyl - cycl ohexyl ester, trans-

6-[ 3-(3, 4-di fl uoro-phenyl)-ureido] -3, 4 -dihydro-IH

i soqui nol i ne- 2-car boxylic acid
tdatarboexyaeshyti fycbobrryhoxestdrentinanssd-do] -3, 4~

[ 3-(2-fl uoro-5-net hoxy- phenyl)-ureido]-3, 4-
dihpydrel®EHi ssguinndinpe22ceativopyliic arid 4=

car boxynet hyl - cycl ohexyl ester, trans-
cerp8xyBethudroyphehgky-Lueeit@d] - 3, 4- di hydro- 1H

I soqui nol i ne-2-car boxylic_acid
tgaparbod gmethirdéfengkexphengggrureido] -3, 4-dihydro-1H-

trans-6-(3-mtolyl |do 3, 4-di ro- 1H i soqui no
lsgquegpeasaﬁr?cc%mxx Erog v e cRE L e ]

eFF&ﬁs 6- [3 (3- et hyl - phenyl ) - ur ei do] - 3, 4- di hydro- | H
|
kSO%UIn Q% %l%%r%péln{%ﬁﬁ%ﬁgtphen¥52)uﬁﬁldo%npound

S¢ar bo ynethyl cl ohéx

dﬂhg%EyJﬂﬁ rn&Mﬁﬂéﬂﬂlé5¥b0§§ﬂP@uQ91£e@Lesented by

ener al nmula (1)

dgggy&jﬁéﬁ%%jlgydyyﬁggymﬂggaeyre|do] 3, 4-di hydro- 1 H

I soqui nol i ne-2-car boxylic acid

tA-Gar-hoxaret 3ud o) -ghtesnitl ) estefdo] -3, 4-dihydro-1H-
trans-6-[3-(3-ethoxy-phenyl)-ureido]-3,4-dihydro-lF+

i sy rnedl dirree- 2oyl ic @acid 4-carboxymethyl-cyclohexyl
4- car boxynet hyl - cycl ohexyl ester,

ester,

trans—-6-(3-m-tolyl-ureido) -3, 4-dihydro-1H-isoquinoline-2~
carboxylic acid 4—éarboxymethyl—cyclohexyl ester or
trans-6-[3-(3-ethyl-phenyl) -ureido]-3,4-dihydro-1H-
isogquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester;

(22) The compound according to (1), wherein the
compound represented by the general formula (I) is
trans-6-[3-(2-fluoro-phenyl)-ureido}-3,4-dihydro-1H-
isoguinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester,
trans—6—[3—(3—ethoxy~phenyl)-ureido]—3,4—dihydro—lH—'
isoquinoline-2~-carboxylic acid 4-carboxymethyl-cyclohexyl

ester,



- 26 -

trans-6-[3-(2,4,5-trifluoro-phenyl)-ureido]-3, 4-di hydr
o- 1H-isoqui noline-2-carboxylic acid 4-carboxynethyl -
cycl ohexyl ester,
trans- 6-[ 3- ( 3- met hoxy- phényl) ~ur ei do] - 3, 4- di hydr o- | H
i soqui nol i ne-2-carboxylic acid
4- car boxynet hyl - cycl ohexyl ester,
trans-6-(3- phenyl - urei do) - 3, 4-di hydr o- 1H-i soqui nol i ne-
t Pan$a8-bdey (1,04 drt h 4f Lae boxyhethy) —syeldréxyl desiiaydro-
trans-6-[3-(3-trif|uorone;hoxyTphenyI)-ureido¥f3,4-
1RH hyolneiidd isogis sothasy Riecarbodyreagepd ypethyl-
car boxynet hyl - cycl ohexyl ester,
cyehwiseBy] 32324~ di f | uor o- phenyl ) - urei do] - 3, 4-di hydro-1
H i soqui noli ne-2-carboxylic acid :
tZaRar 60&%77&3??}}?12]&%}’61%@?5}’&?égférl,do] -3, 4-dihydro-1H-
_trans-6:-[3-(2-fluoro-5-nmethoxy-phenyl)-ureido] - -
i gPAYURELIRET Sogaf RBFY A&S2236] béi_\‘ilai%‘)aé’imaeeﬂg’ol Setonexy
car boxynet hyl - cycl ohexyl ester,
©PF&hs- 6-[ 3- (3-fl uor o- phenyl ) - ur ei do] - 3, 4- di hydro- | H
I soqui-noLi ne-2-ca |\ C ~agi_g - —1H— ; ine-2-
C5385r Bo éngﬁﬁéyicgggéﬁggyﬁ'qegﬁgzdro LH-isoquinod
cb5BR% I3 aR oY autRhdakchyl- Byttt | sogui Nol | ne
-2- cgréoxyllc acid 4-carboxynet hyl -cycl ohexyl ester
tQ%ns—6—[3—(3—trifluoromethoxy—phenyl)—urgido]—B,4—
trans-6-[ 3-(3-ethyl -phenyl)-ureido] -3, 4-di hydro-| H
dii SQAHPAH-Necudaidnd i x-aoitbxylic acid 4-
4- car boxymet hyl - cycl ohexyl ester; 27 (23) The
GG tory Iptearateda o0l celtigr accept abl e

trans—6-[3—(3,4—difluoro-phenyl)—ureido]-3,4—dihydro—1H—
isoquinoline-2-carboxylic acid 4~-carboxymethyl-cyclohexyl
ester,
trans-6-[3-(2-fluoro-5-methoxy-phenyl)-ureido]-3,4-
dihydro-1H-isoquinoline-2-carboxylic acid 4-
carboxymethyl-cyclohexyl ester,
trans—6-[3—(3—fluoro—phenyl)—ureido]—3,4—dihydro—1H—
isoguinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester,
trans—6—(3—m—tolyl—ureido)—3,4—dihydro—1H—isoquinoline—2-
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

ester;



salt thereof according to (1), wherein the conpound
represented by the general formula (1) is trans-6- [3-
(2-f luoro-phenyl) -ureido] -3, 4-dihydro-IH
i soqui nol i ne- 2- car boxyl i c %?JQ.
4- car boxynet hyl - cycl ohexyl < '‘ester, trans-6- [3-
(2-isopropyl -phenyl) -ureido] -3,4-dihydro-I|H
i soqui nol i ne-2-car boxylic acid
4- car boxynet hyl - cycl ohexyl ester, trans-6- [3-
( 2- nethosteplrampdundras ddjarsagodpayaprdlyHacceptable
I soqui nol i ne- 2- carboxylic acid ,
sallte ayFseaet BGFOEGEF BhER Y [ 1) esdye I &igidies cqmpound
(2-ethoxy-phen¥I) -ureidg] -3,4-dihyqu-IH-
rERERRFHOTE e 2L Rar BeRGFRe dorgula (1) 1s
4- car bo hyl - cycl ohex ester .
S e i T S I e L R
., - _1soguinoline-2-carhoxylic .acid _
b T Ay P EE ST Oy P Cigs Srcarboxymethyl-cyclonexyl
eg{g{Js-G-[S-(S-ethoxy-phenyl)-ureido]-3,4-dihydro-lH-
i soqli nol i ne-2-carboxylic acid

+4zgarpoxyoebbyleyebohexylngst8ireido] -3, 4-dihydro-1H-
trans-6-[ 3-(3-isopropoxy-phenyl)-ureido]-3, 4-di hydro-
1 Ebghspguk AelDReaZbeakaxylddi dcd dearboxymethyl-cyclohexyl
4- car boxynet hyl - cycl ohexyl ester,
ebktans- 6-[ 3- (5-fl uoro-2-nmet boxy-phenyl)-ureido] -3, 4-
di hydr o- 1Hi soqui nol i ne- 2- carboxylic acid 4-
teanbegyiBthy-meyrtloalyepyienast eruresde] -3, 4-dihydro-1H-
trans-6-[ 3- (2- et hoxy-5-fl uoro-phenyl)-ureido] -3, 4-
isoguinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester,
trans-6-[3-(2-ethoxy-phenyl)-ureido]-3,4-dihydro-1H-
isoquinocline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester,
trans-6-[3-(3-isopropyl-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-
isoquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester,
trans-6-[3- (3-isopropoxy-phenyl)-ureido] -3, 4~-dihydro-1H-
isoquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester,
trans-6-[3-(5-fluoro-2-methoxy-phenyl) -ureidol-3, 4-

dihydro-1lH-isoguinoline-2-carboxylic acid 4-

carboxymethyl-cyclohexyl ester,



di hydr o- 1H-i soqui nol i ne- 2-car boxylic acid 4-

car boxynet hyl - cycl ohexyl ester,

trans-6-[ 3- (2- met hoxy- 5- net hyl - phenyl ) - urei doj - 3, 4-
di hydro- 1Hi soqui nol i ne- 2- ¢gr hoxylic acid 4-

car boxynet hyl - cycl ohexyl ester, trans-6- [3- (2, 4,
5-trif | uoro-phenyl) -ureido] -3,4-dihydro-

1H i soqui nol i ne- 2- carboxylic acid 4-carboxynet hyl -
cycl ohexyl ester,

rans-6- [3- (3 .4, 5-tri
&y 06- p myd)es Rofee N d%]gl%?ﬁgaph%aﬂ)) —ureldoﬁ -3, 4-
AT T”%éc?@:réoffx{é@ﬂ'cg%b%gz'ﬁié- cat hoyymet hy! -

c6 %ff,‘;"ﬁ%{ll}u c?k%é:%}%?cgg] 3, 4-di hydro-1 H

ic acid t-4-carboxymet hyl -c- 2-
Yy Y | -
%g % ?Iu%rﬁégﬁg%g ?eﬁégﬁgo]phenyé Féﬁo] ~3 e
diﬁfﬁy?nghLﬂ@ogu§§5p95¥LQCc@Qb@ XﬂﬁtC%EQQXMnEthy|'t'2'
r-1-cyclohexyl ester The conpound or
cPhak @{gggcaybyOagggmtaek%r salt t her eof according
to (ﬂ?ﬁ wherei n the conmpound represented by the
tggneral [Benpyhasttyifiuoro~phenyl)-ureido]~3,4-dihydro-
trans-6-[3-(2-f|uoro-phenyl)-ureido]-3,4-dihydro-lk#
1Hsogugnahbhen2-Cackokypkiyd iaciatid 4-carboxymethyl- -
4- car boxynet hyl - cycl ohexyl ester,
cyranse8y[L3eg3eirsopr opyl - phenyl) - ureido]-3,4-dihydro-IH
- iso%U|noI|ne 2-carboxylic acid , ,
tgapar o%@néﬁh%h5cﬁéﬂéﬁyﬁﬂo Rﬁﬁ%ﬁl ~urgyldqkahst pdipgdro-
§-13 1estog%)§¥1o%q%ny|2) car %'x%'; ic ac1d déi héldrrbooiyl?nethyl—

cyclochexyl ester,
6-[3-(2-fluoro-phenyl)-ureido]-3,4-dihydro-1H-
isoguinoline-2-carboxylic acid t-4-carboxymethyl-c-2-
methyl-r-1l-cyclohexyl ester or
6-[3-(2-fluoro-phenyl)-ureido]-3,4-dihydro-1H~
isoquinoline-2-carboxylic acid t-4-carboxymethyl-t-2-
methyl-r-1l-cyclohexyl ester;

(24) 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-
isoguinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester,
trans-6-[3-(3-isopropyl-phenyl)-ureido]-3,4-dihydro-1H-
isogquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl

ester,



I soqui nol i ne- 2-car boxylic acid

4- car boxynet hyl - cycl ohexyl ester, trans-6-

[ 3- (2- et hoxy-5-fl uoro-phenyl)-ureido] -3, 4-

di hydr o- 1H-i soqui nol i ne- 2-car boxylic acid 4-

car boxymet hyl - cycl ohexyl “est%r?
trans-6-[3-(2,4,5-trifluoro-phenyl)-ureido]-3, 4-di hydr
o- 1H-isoqui noline-2-carboxylic acid 4-carboxynet hyl -
cycl ohexyl ester,

t1£:88566f B 3{E3cdhdbxyrphEngl 0 —plrenylo) ~r, di-do]hy3j Z-diHyy dr
o- 1H i soquinoli ne-2-carboxylic acid 4-carboxynethyl -
isyghbhekyheedtearboxylic acid 4-carboxymethyl-cyclohexyl
6-[ 3- (2-fl uoro-phenyl)-ureido]-3,4-di hydro-| H
egsegui nol i ne- 2-carboxylic acid t-4-carboxynethyl -c- 2-
met hyl -r-1-cycl ohexyl ester or
tgapg= 2! BrusretprsnyPrfdreirdoedi rfisia 3, 4-
|so%U|noI|ne 2- cargoxyllc acid t- 4 car boxy Qethyl-t 2-
di*rE{Y P ET2EgBPORExyFoE<t ERTRB) Fhe un
ordin n the conpound represented by
e Oé@ﬁ‘&%&ﬁf'é?’z&ﬁf’ﬁ‘@ ? o
trans 6 2-,f luor 0] 4~ di hydy o _
trSSEU|nJP|A§ gaggng ?%%é ¢#§§f% b fad] DY € aiﬁbdro

I Ayl oCyel . Rexyls c estRY  4-carb
. rg%EQgﬁ%%ﬁ's |sopropyl phenyl) urel%ﬁﬁ Oxymdlhydro 1H
d1seuinoldsrex2- car boxylic acid
X carboxynethyl cycl ohexyl ester, - 30 -

thrfagns-d-([33- GsﬂeEh@&ﬁﬂﬂuﬂbd9phEﬁWUp&uﬁeﬂdd]hydnedhhydro—
|squ|noI|ne 2-carboxylic acid

14+-caydmpxyradtimd -2y ridexyli ¢ acid 4-carboxymethyl-
cyclohexyl ester,
6-[3—(2—fluoro—§henyl)—ureido]—3,4—dihydro—lH—
isoguinoline-2-carboxylic acid t-4-carboxymethyl-c-2-
methyl-r-l-cyclohexyl ester or
6-[3~(2-fluoro-phenyl)-ureido]-3, 4-dihydro-1H-
isoquinoline-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-fluoro-phenyl)-ureido]-3,4-dihydro-1H-
isoquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester,
trans-6-[3-(3-isopropyl-phenyl)-ureido]} -3, 4-dihydro-1H-
isoguinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl

ester,



ester, trans-6-

[ 3- (2- et hoxy-5-fl uoro-phenyl)-ureido] -3, 4-

di hydro-1 Hi soqui nol i ne-2-carboxylic acid 4-

car boxynet hyl - cycl ohexyl e %er, trans-
6-[3-(2,4,5-trif|uoro-phén%l)fureido]-3,4-dihydro-
1H i soqui nol i ne-2-carboxylic acid 4-carboxynet hyl -
cycl ohexyl ester, trans-

6-[3-(3,4,5-trifluoro-phenyl)-ureido] -3, 4-dihydro-

t rhits-$eqRi-na@Hatth 2 capioxyl | cuaeidod ~Sartbeiyrerky L1~
cycl ohexyl ester,

1 SQBr(@-irarch-opHersy) i arar 8] 43cazgomdies hy- cyclohexyl
i soqui nol i ne-2-carboxylic acid t-4-carboxynethyl -c-2-
egmgthyl -r-1| -cycl ohexyl ester or

6-[ 3-(2-fl uoro-phenyl)- i do] - 3, 4-.di hydr.o: |.H
A LR h%—-?t}g%ﬂé%i%/ﬁf\ggl’ée%hﬁ-nﬁ% SR - 2
nmet hyl -r-1-cycl ohexyl ester; .(286) - yl -goen A
d%ﬁ%ﬁ%@@ﬂ@%%? 9Ul38§¥P?52§F3F§é§i%ﬁ%&éﬁ%ﬁ %onpf?gsng

cERa RECeT 01 cal Ty AL LRpERbIS ‘sal & hol ool ace

e salt thereof according

t e, of — e B ' to-
tﬁ%%$g¥—g%eégbﬁéé%Fggfgggﬁﬁisingsgé gﬁgg%?§b§yp@¢@§5@@ 7

ﬂgggESQhEﬁElEH%LQQ‘Ea&b@&%@.@dacQId phas receagtical +y
pt'abl e salt thereof "according to any one of (1)
481685k 1- «3kex(28) A pharnmaceutical conposition
conprising as an active ingredient thereof a conmpound
+9knRharT8cql3ggi,Galdnt fluoro-phenyl) —ureido] -3, 4-dihydro-
1H-isoquinoline-2~carboxylic acid 4-carboxymethyl-
cyclohexyl ester,
6—[3-(2-fluoro—phenyl)—ureido]—3,4—dihydro—lH—
isoquinoline—2—carboxylic acid t-4-carboxymethyl-c-2-
methyl-r-l-cyclohexyl ester or
6—[3—(2—fluoro—phenyl)—ureido]—3,4—dihydro—1H—
isoquinoline-2-carboxylic acid t-4-carboxymethyl-t-2-
methyl-r-l-cyclohexyl ester;

(26) An acyl-coenzyme A: diacylglycerol
acyltransferase inhibitor comprising as an active
ingredient thereof a compound or pharmacologically
acceptable salt thereof according to any one of (1) to
(25);

(27) A feeding suppressant and/or an anorectic
comprising as an active iﬁgredient thereof a compound Or
pharmacologically acceptable salt thereof according to

any one of (1) to (25);



acceptabl e salt thereof according to any one of (1) to
(25) ; (29) The pharmaceutical conposition according
to (28), wherein the pharnaceutical conposition has
an acyl - coenzyne A dlacylglycerol acyl transferase
inhibitory effect; (30)-The pharmaceutica

conposition according to (28), wherein the
pharmaceuti cal conposition has a feeding suppressant
effect and/or an anorectic effect; (31) The

phar(rggew iptad rrcrguosidd lorc @nsos gt hgnt omp28yinvheseknn

t he pharnmaceutical conposition is intended for the
adtrizat nengredidnt pheveof i @ncofmpaudids eas phafringlrdlogically

treated and/or prevented by an acyl -coenzyne A
ackeryilglycerdblt Boyrerhnatepada nionhichiaror ywref fodect(l) to

(32) The pharnmaceutical conposition according to

(£28), wherein the pharmaceutical conposition is

i nt ended for the treatnent and/or prevention of a

di sellst iR N A PR FHET b ARy PSé bRy RECATAINg to

cyl cero [ transf ras activity;
%‘% ﬂ%%treatheoﬁ%agrﬁrsﬁ S Eedr FARPASE ARy = e G-
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of ?%%1 rre d% ' l gg% ?o% ﬁtrad) seearsaesev\ho Shitory

sygpionms are treated i mproved, alleviated and/or
prevented by |nh|b|t|ng acyl - coenzyne A

di acyi @) Vﬁﬁé0$ha§£¥&éﬁ@ﬂ§£§rééﬁp%%gﬁ ithaty doh-gli Keeride
synthesis is - 32 inhibited, resulting in suppréssed
(@9$9rﬁhe961ﬁfthbrb%bfﬁﬁEEGQlcal composition has a
feeding suppressant effect and/or an anorectic effect;

(31) The pharmaceutical composition according to
(28), wherein the pharmaceutical composition is 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 A: diacylglycerol
acyltransferase activity;

(33) The pharmaceutical composition according to
(28), 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



(34) The pharmaceutical conposition according to

(28), wherein the pharnmaceutical conposition is

intended for the treatnment and/or prevention of a

di sease whose synptons are treated, inproved,

al | eviated and/or prevefit&d by inhibiting

acyl -coenzyne A. diacyl glycerol acyltransferase such

that triglyceride synthesis is inhibited; (35) The

phar maceuti cal conposition according to (28), wherein
irtthe jphat, maeeutlitcalg conposppresses ansemgedonf of t he

treatnment and/or prevention of adiposity, obesity,
thyperdepickem a, hypertriglyceridem a, |ipidosis,

insulin resistance syndrome, inpaired glucose

t ol elfdnc &hed PhiBETas e Utdi Gibkt $ @R | et eRgrAing to

(including diabetic peripheral . neuropathy, diabetic
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18RNBOSEHEON according to (28) wherein the

pharmaceutical conposition is intended - 33 for the

treat pENtTIRO M IE ripieyeni cad obmbpyperbiop demcading to
hypertriglyceridem a, |ipidosis, insulin resistance

(28), wherein the pharmaceutical composition is intended
for the treatment and/or prevention of adiposity, obesity,
hyperlipidemia, hypertriglyceridemia, lipidosis, insulin
resistance syndrome, impéired glucose tolerance, diabetes,
diabetic complications (including diabetic peripheral
neuropathy, diabetic nephropathy, diabetic retinopathy,
and diabetic macroangiopathy), cataract, gestational
diabetes mellitus, nonalcoholic steatohepatitis,
polycystic ovary syndrome, arteriosclerosis,
atherosclerosis, diabetic atherosclerosis, ischemic heart
disease, or bulimia;

(36) The pharmaceutical composition according to
(28), wherein the pharmaceutical composition is intended
for the treatment and/or prevention of adiposity or
obesity;
(37) The pharmaceutical composition according to

(28), wherein the pharmaceutical composition is intended



syndrone, inpaired glucose tol erance, diabetes,

di abetic conplications (including diabetic peripheral
neur opat hy, di abetic nephropathy, diabetic
retinopathy, and diabetic _macroangi opathy), cataract,
gestational diabetes nel Ii &%,~ nonal cohol i c

st eat ohepatitis, polycystic ovary syndrone,
arteriosclerosis, atherosclerosis, diabetic
at heroscl erosi s, hypertension, cerebrovascul ar
falt srelerreatomonaayd &t eryedesease, ofahtypelrilvieddemia,
respiratory abnornality, |ower back pain, knee
hyrst eoar ¢ hy ¢ sdemypaut , LipideRobel ilnsivddins readsdanse
obesity; (38) The pharmaceutical conposition according
sYRArqma) | Inprei Bed Fhecphar kaéeyencal: dampssias ofiapetic
i ntended for the_ treatnent_ and/or prevention of
Coypet PR bt oefri A1NChyPerE r fyRPeericd&fta PIGiTadetieiropathy,
arteriosclerosis,, or _hypertensi ogn caused by obesity;. .
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pharmaceuti cal conposition; (41) The use according to

atABY oswhereka st haypehaeree e, Gad r XOFmpesd dioir | i Sorder,
conposition intended for - 34 the inhibition of

caeyhaegenzyre yAdidieacyl, glfndernolliwey) transietasey (42)
The use according to (40), wherein the

abnormality, lower back pain, knee osteoarthritis, gout,
or cholelithiasis caused by obesify;

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

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

(40) Use of a compound or pharmacologically
acceptable salt thereof according to any one of (1) to
(25) for producing a pharmaceuﬁical composition;

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

pharmaceutical composition is a composition intended for



phar maceutical conposition is a conposition intended
for the suppression of feeding and/ or appetite; (43)
The use according to (40), wherein the pharmaceutica
conposition is a conposigi%q i ntended for the
treatment and/or preventiomn of adiposity, obesity,
hyperli pi dem a, hypertriglyceridem a, |ipidosis,
insulin resistance syndrone, inpaired glucose
tol erance, diabetes, diabetic conplications
tHg nigthidi Hgl o abetaeY befPpheraP Anedispalhy ycgirabet i c
nephr opat hy, di abetic retinopathy, and diabetic
AR ©PREPY ), cataract, gestational diabetes
mel | j t us, .nonal coholic, steatoh it ol stic
ovar(féyr?d?eoﬁbs,e AT LY e?%s?ggg ’ a‘fJﬁSFSEBI gg%si s,
diabetictath rosclerogls L.schem ¢ heaEL di.s ase, O .
PRI RS fﬁi; TREPES T ARG fig SPEPLAG) * Wherdih 4e
ha ' it LaQn_i c i;tion i ntended
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obesifyy ud), Jhe; User ALer 8bng4b9, (4QkrMRCEEEN the
pharmaceutical conposition is a conposition intended

phQfmatbert E8at BBRboARE, BN AeeHdmbsAftion intended for
hyper | i pi dem a, ypertriglyceridema, |ipidosis,

thestkkepthestskagger pyreeors.on MERidEDbElcpSebesity,
tol erance, diabetes, diabetic conplications

h{beel ugi dgmdieabétyipe rperiigilyersal 1 deairagpat hyi dodi abetngulin

nephr opat hy, diabetic retinopathy, and diabetic - 35
reacsbangeopankiyomes atiamadiy,e G estatd ohat o e abetes diabetes,
mel litus, nonalcoholic steatohepatitis, polycystic
déwkey isy sorere catdores | 390 eidsis, A bs per heral
nghiggg%%y, diabetic nephropathy, diabetic retinopathy,
and diabetic macroangiopathy), cataract, gestational
diabetes mellitus, nonalcoholic steatohepatitis,
polycystic ovary syndrome, arteriosclerosis,
atherosclerosis, diabetic atherosclerosis, ischemic heart
disease, or bulimia;

(44) The use according to (40), wherein the
pharmaceutical composition is a composition intended for
the treatment and/or prevention of 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, lipidosis, insulin resistance
syndrome, impaired glucose tolerance, diabetes, diabetic

complications (including diabetic peripheral neuropathy,

diabetic nephropathy, diabetic retinopathy, and diabetic



at heroscl erosi s, hypertension, cerebrovascul ar
di sorder, coronary artery disease, fatty liver
respiratory abnormality, |ower back pain, knee
osteoarthritis, gout, or cholelithiasis caused by
obesity; (46) The use accbra?ng to (40), wherein the
phar maceuti cal conposition is a conposition intended
for the treatnment and/or prevention of
hyperlipidem a, hypertriglyceridema, diabetes,
maEreengsebaitdyi s, C@ﬁarhyﬁertq&ﬁmamnxu&usaﬁuﬁyebbesméylltus,
(47) The use accordlng to (40), wherein the
nﬁﬁéﬁﬁﬁ@@&ﬂﬁcéFeé@@ﬁ@§@ﬂhﬁiSé;RpkxnuﬁEnQ|Qﬂarmtsmdédome,
for .the_suppression of fat absorption fromthe snal
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ycer transf erase, COfT'pI‘I Si ng
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to anyepnenef ugd) ateort2dly 1R r m,Bla0d
36 (50) A nethodafo?rtregflngqawﬁlor prevgﬂtlng a

plliasemseu tdenr icoing sadio sterd ngorpo @é@rf@f@om%ﬁagbyfor
effective anmount of a conpound or pharnacologlca y

téec epteaiiine ngalan d/lver gofeveacor et NgE tioywaty] Dhedehibsl) to
hypertriglyceridemia, diabetes, arteriosclerosis, or
hypertension caused by obesity;

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

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

(49) A method for suppressing feeding and/or
appetite, comprising administering a pharmacologically
effective amount of a compound or pharmacologically
acceptable salt thereof according to any one of (1) to

(25) to a warm-blooded animal:



(25) to a warm bl ooded ani mal; (51) The net hod

according to (50), wherein the disease is adiposity,

obesity, hyperlipidema, hypertriglyceridem a,

| ipidosis, insulin resistance syndrone, inpaired

gl ucose tol erance, diabefe ﬁ di abetic conplications

(i ncludi ng diabetic peripheral neuropathy, diabetic

nephr opat hy, di abetic retinopathy, and diabetic

macr oangi opat hy), cataract, gestational diabetes

mel 1(%0)s A medrralde dlvadl itoresttebn @hepal ¥ i Breponyenst fc

ovary syndronme, arteriosclerosis, atheroscleragsis,
diiebet i ccomphis g | @iB5N5S LESERENEC PREAFE CAILOFaSE Lot

bulim a; (52) The method according. to (50)., wherein
effrect iiveeaseuns %@i%o@PW?OSPdOBés%pﬁFm%§§ﬂoﬂ%§ *hod

according to (50%, wherein the disease is £ (1) to
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i psulin resistance .syndrone, .i npaired gl ucose
<%B?eFaneeWaaPagi?SS?&dF%%EF%& conpl i cations (including

g:gg %#ﬁ f@%!ﬁ@@ﬁ %yQSHSPBgﬁgythNQ%§Ei%h%%%ﬁ%@ﬁ@khy,

i nopa and beti c macroangi opat hy),
af8La5a0t s AE3LAL 'i(agf’a" oHeahetes {Hpldd tys adional cohol i c
steafohepatitfrs, polycystic  ovary syndrone, _
h??@%@r‘i@qu%re‘iﬁ'd%mi%t, harigs@@yos) sindinheti€sistance
theroscl érosis, hypertension, cerebrovascul ar

sORSIHRY,, impRh re@OIQNAIOs Ari Y yr shhseaselabat ey, | dvabetic
fespiratory abnormality, |ower back pain, knee
c@&&@gﬁﬂﬁﬁkkkiﬂinyﬂﬁdingndiﬁb&tﬂ¢twﬁaspbenabs@@ugypathy,
obesity; (54) The nethod according to (50), wherein _
diik®etic nephropathy, diabetic retinopathy, and diabetic
macroangiopathy), cataract, gestational diabetes mellitus,
nonalcoholic steatohepatitis, polycystic ovary syndrome,
arteriosclerosis, atherosclerosis, diabetic
atherosclerosis, ischemic heart disease, or bulimia;

(52) The method according to (50), wherein the
disease is adiposity or obesity;

(53) The method according to (50), wherein the
disease is 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, nonalcoholic
steatohepatitis, polycystic ovary syndrome,

arteriosclerosis, atherosclerosis, diabetic

atherosclerosis, hypertension, cerebrovascular disorder,



di sease is hyperlipidema, hypertriglyceridem a,
di abetes, arteriosclerosis, or hypertension caused by
obesity; (55) A nethod for suppressing fat absorption
from the small intestine, conprising adm nistering a
phar macol ogi cal |y ef fective anbunt of a compound or
phar macol ogi cal | y acceptable salt thereof according to
any one of (1) to (25) to a warm bl ooded ani mal ; and
(56) The nethod according to any one of (48) to (55),
Conerern @h@emmrdibéaededfantwauiWEra htensp. rd b the
present invention, "hal ogen atonmt’ refers to a
a?ﬁ%é@?hétﬁtoh?warchﬁéklnélamomWea lorscrd oreer @t i 08, aybut,
odj ne aton1 The hal ogen atomis preferably a fluorine
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fluo g atom_lIn the present invention, a "Cl-C6
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tHe OsRal 8Ni hEOBEXHE , JEOHBr 1 @ 1 byt hy roup, a
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2,2- dinmethyl butyl group, a 1,1-dinethyl butyl group

phadmact]@gidahiyhykbepybbgeowpl tThe Cled®d Al dtad HPUW
is preferably a linear or branched al kyl group having
anytendg efrbbn to (25) to a warm-blooded animal; and

(56) The method according to any one of (48) to (55),
wherein the warm-blooded animal is a human.

.In the present invention, a "halogen atom" refers to
a fluorine atom, a chlorine atom, a bromine atom or an
iodine atom. The halogen atom is preferably a fluorine
atom or a chlorine atom, and more preferably a fluorine
atom.

In the present invention, a "C;-Cg¢ alkyl group"
refers to a linear or branched alkyl group having 1 to 6
carbon atom(s). Examples thereof include a methyl group,
an ethyl group, a propyl group, an isopropyl group, a
butyl group, an isobutyl group, an s-butyl group, a t-
butyl group, a pentyl group, an isopentyl group, a 2-
methylbutyl group, a necpentyl group, a l-ethylpropyl
group, a hexyl group, an isohexyl group, a 4-methylpentyl

group, a 3-methylpentyl group, a 2-methylpentyl group, a



aton(s) (Cl1-C4 al kyl group), nore preferably a nethyl
group or an ethyl group (Cl-C2 al kyl group), and even
nore preferably a nethyl group for R2 and R7. In the
present invention, a "Cl- C@ hal ogenat ed al kyl group"
refers to a group in which £ o 5 of the same or

di fferent above-nentioned "hal ogen atonf are bonded to
t he above-nenti oned "Cl-C6 al kyl group Exanples
thereof include a trifluoroneth

1-trve Wyt loveortet hyd T e pB 363udimaéiéaﬁcgpﬁwl §roup, & 2:2-
di chi oronet hyl group, a _di brononet hyl _group, a
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hal ogenat éd al kyl group), and even nore

prefﬁﬁa@ﬁy Br eEéhE'ﬂﬁﬁ@ﬂEile @r OUpR-Cl nmahegptiesedtal kyl
i nvention, a "Cl-C6 al koxy group” refers to a group

gh:BuE'hi ehrthe abowegrentd dmedvHiCih (b t0 39 ofl Ky¢ smrompdr
is bonded to an oxygen atom and is a |linear or

dirdecked allomeymgroupreal il llogen atemboar atlopidgd to
Exanpl es t her eof |nq!ude a met hoxy group, _an ethoxg o
t@eoapoveanprﬁpaxyﬂgrdhpceahlkgépgéﬁu@xy gEvapplas there
but oxy group,

include a trlfluoromethyl group, a trichloromethyl group,
a difluoromethyl group, a dichloromethyl group, a
dibromomethyl group, a fluoromethyl group, a 2,2,2-
trifluorocethyl group, a 2,2,2-trichloroethyl group, a 2-
bromoethyl group, a 2-chloroethyl group and a 2-
fluoroethyl group. The Ci-Cg¢ halogenated alkyl group is
preferably a group in which 1 to 5 of the same or
different above-mentioned "halcgen atom" are bonded to
the above-mentioned "C;-Cq alkyl group" (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 "C;-C; alkyl group" (C;-C:
halogenated alkyl group), and even more preferably a
trifluoromethyl group.

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

refers to a group in which the above-mentioned "Ci-Ce



i sobut oxy group, an s-butoxy group, a t-butoxy group,
a pentoxy group, a 2-nethyl butoxy group, a
3- et hyl propoxy group, a hexyloxy group and
2, 3-di nmet hyl but oxy group. The Cl1-C6 al koxy group is
preferably a linear or bfanched al koxy group having 1
to 4 carbon aton(s) (Cl1-C4 al koxy group), and nore
preferably a nmethoxy group or an ethoxy group (Cl-C2
al koxy group). In the present invention, a "Cl-C6
alnigtogpnate’d B¢ Koxydedroupnr ekggsnt atamgr enpl ils whilchhear
1 to 5 of the sane or different above-nentioned
or e ayyelre &t dhFo%y egmme@amngt Re tebbv eamben éiad (s
"Cl-C6 al koxy group” anpl es thereof include a
Ex3ng 1 &dronet $o yl@%%e 3 TOeEDORYo IS RFh 0Ry: GrIGURY sgroup,
di f | uor onet hoxy g a dichl or onet hoxy group a
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group. In the present invention, a " (Cl-C6 al koxy) -

gfCtpCHC:al k@ Dkagnogrouef-ers to a group in which one

abovfﬁ the present invention, a "C;-Cg¢ halogenated alkoxy
group" refers to a group in which 1 to 5 of the same or
different above-mentioned "halogen atom" are bonded to
the above-mentioned "C;-Cg¢ alkoxy group". Examples
thereof include a trifluoromethoxy group, a
trichloromethoxy group, a difluoromethoxy group, a
dichloromethoxy group, a dibromomethoxy group, a
fluoromethoxy group, a 2,2, 2-trifluorcethoxy group, a
2,2,2~trichloroethoxy group, a 2-fluorocethoxy group and a
pentafluoroethoxy group. The C;-Cgs halogenated alkoxy
group is preferably a group in which 1 to 5 of the same
or different above-menticned "halogen atom" are bonded to
the above-mentioned "C;-C; alkoxy group" (Ci-Cy4
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-mentioned "C;-C;



menti oned "Cl-C6 al koxy group” is bonded to the above-
nmentioned "Cl-C6 al kyl group". Exanpl es thereof
include a nethoxynethyl group, an ethoxynethyl group,
a propoxynethyl group, an (§Qpropoxynethyl group, a
but oxymet hyl group, an s-butoxynethyl group, a t-
but oxynet hyl group, a 2-nethoxyethyl group and a 3-
i sopropoxypropyl group. The (C1-C6 al koxy) - (C1-C6
al kyl) group is preferably a group in which one
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ranc h|o group having 1 to 6 carbon aton(s).

mEX&BR lfyﬁ\éthpgr gobub Cladde ta JBidut i 0y g8epp, a an
et hyl group, a propylthio group, an isopropylthio

p%g@l&ym@t_hwt picohicy groupompeomdyiyhi orguopupa an
s-butylthio group, a pentylthio group, a
birtetdyylephypy btriug ,graou E -and: osaymieexyy t hgoogp oup. tThe
Cl-C6 alkylthio group is - 41 preferably a linear or
- blurtanghred hailk girchiro  dgr o?t;pnerﬁwwqhyl oJ7oear BoA At ém(s)
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and even nore preferabl¥
group 1s preferably a oup in which one above-mentioned
"C,-C4 alkoxy group" is bonded to the above-mentioned "C;-
Cs alkyl group"” ((Ci-Cs; alkoxy)-(C1-C4 alkyl) group), more
preferably a group in which one above-mentioned "C;-C;
alkoxy group" is bonded to the above-mentioned "C;-C;
alkyl group" ((C:-C, alkoxy)-(C:~C, alkyl) group), and
even more preferably a methoxymethyl group.

In the present invention, a "Ci:-Ce alkylthio group"
refers to a group in which one above-mentioned "C;-Cs
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 methylthio group, an ethylthio
group, a propylthio group, an isopropylthioc group, a
butylthio group, an isobutylthio group, an s-butylthio
group, a pentylthio group, a l-ethylpropylthio group and

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



met hylthio group. In the present invention, a "Cl-C6
al kyl sul finyl group” refers to a group in which one
above-nmentioned "Cl1-C6 al kyl group” is bonded toa
sul finyl group, and is a linear or branched
al kyl sul finyl group haviﬁg4f-fb 6 carbon aton(s)
Exanpl es thereof include a nethylsulfinyl group, an
et hyl sul finyl group, a propylsulfinyl group, an
i sopropyl sul finyl group, a butylsulfinyl group, a
Pt yiisly fa njdnepoupr amderachhdx plléylftihiyl ogroogp haftieg 1
Cl-C6 al kylsulfinyl group is preferably a |inear or
ThraneweePrl KYPBUST i Myl~Gr edky Hdvin@odw) 4 BaE®oN
s). (C1-4 al kyl sul finyl group), nnre_preferably
& Ci-

at on( _

PEehet Ayl S R ITARY §EBtp OFCHR Ot Byl S YIL QrBipP
(C1- | Kyl sul finyl oup), and even_ no preferably

o SO 19555 gt GifR AYE4 HEO B GBEREF AVORL Fon. o
"C2-C7. al kyl carbonyl group” refers to a group in

o (%¥%%%h% bovVe: nentioned "Cl-C6 al kyl group" is

bondﬁgt?f)e P@é&%yim%r%‘foP, Exanpl —eéeat%ﬁ{@?{ﬁli_fg]lﬁlxoﬁp,e

an ace roup, a propionyl’ Group,

g8Bub8obuEYLYl £ gr QUByBpPEAT FRAVH dﬂénghoﬁﬁiﬁ Med
group and a val eryl group. The C2-Cr al kyl carbony

" OI-atp 1% VAl efrenabl Vi A HYTRER | o Whi €01 808y group, and is
a ove-ne%?igﬁe&é?CH-CA al kyl group” is b%nd%d tg a -

a42inearbonybrghehtpd( €2k sallkevlsar hprylp HOu)g 1M0fE 6

preferably an acetyl group or a propionyl group (C2-C3
cakkphcatborgl) .groxgyplandteeerofivieciuefeermabl y an

acetyl group
methylsulfinyl group, an ethylsulfinyl group, a
propylsulfinylbgroup, an isopropylsulfinyl group, a
butylsulfinyl group, a pentylsulfinyl group and é
hexylsulfinyl group. The C1-Cg alkylsulfinyl group is
preferably a linear or branched alkylsulfinyl group
having 1 to 4 carbon atom(s) (C;-C, alkylsulfinyl group),
more preferably a methylsulfinyl group or an
ethylsulfinyl group (Ci—Cz alkylsulfinyl group), and even
more preferably a methylsulfinyl group.

In the present invention, a "C,-C; alkylcarbonyl
group” refers to a group in which one above-mentioned
"C1-Cg¢ alkyl group" is bonded to a carbonyl group.
Examples thereof include an acetyl group, a propionyl
group, a butyryl group, an isobutyryl group, a pentanoyl
group, a pivaloyl group and a valeryl group. The C,-C,
alkylcarbonyl group is preferably a group in which one

above-mentioned "C;-Cs alkyl group" is bonded to a



In the present invention, a "C2-C al koxycar bonyl
group" refers to a group in which one above-nenti oned
"Cl-C6 al koxy group" is bonded to a carbonyl group.
Exanpl es thereof include a, pethoxycarbonyl group, an
et hoxycar bonyl group, a bréggiycarbonyl group, an
I sopropoxycar bonyl group, a butoxycarbonyl group, an
i sobut oxycar bonyl group, an s-butoxycarbonyl group and
a t-butoxycarbonyl group. The C2-C-7 al koxycar bonyl
cagbomyli grompef(€pabi ya bkt ©apoPPRYWhBERUBhe MOTe
above-nentioned "Cl1-C4 al koxy group” is bonded to a
predebablly gro@sete2- C5 OuRl Kok y2 ap BeRyPn gt 0shyuP mbFeCs
preferably a nmethoxycarbonyl roup or _an vl
2 letH@apdRaThon T GHoup (RR-32RI KBX§ cBF BoRYFP Yr Blpp ooty
and even nore preferably a nmethoxycarbonyl group. In
dRawP present i nvention, a "nono-C2-C7

al kyl car bonyl am no .aroup". refers,to [ i a
car Snflﬂ‘eg 35 S WhIYER 5 onded Zo_ncg gg%gycgr%nﬁjeld

ove-menti o
"Cl-(6_al kyl oup._1.s. bonded . ani g ¥

g%&%%pl%%%?%%r%%fai%%+%%efgnﬁgégga%ﬁgeggggﬁpﬁggﬁloned

Ll caBogyLanlee gr euRad RIORY! canbonyl A
grodp, an i Sopropyl carbonyl am no group, a

EQ;%%i&éf bRoyLasi 19 ghedPa RRE X yicseRWhyI1C gy, am no
group. The nono-C2-C7 al kyl carbonyl am no group is

e PhEkeEABbYNnR1 ggeuPp| Nawbiroox y ceaitomyyl ogreagp tan whi ch
I S bonded one above-nentioned - 43 "Cl-C4 al kyl

1 gbpUppokgchobdadlt granpanan@urouE(mmmy-lCHratp, an

al kyl car bonyl am no group) , nore preferably an
1soBtapkgeagbouglogranpet Byl SCATBOHMNCEHRGIYr clpPup and a
AL a|kylCarb0n¥Lgn%p9Cgr;%ﬁ2X,c;¥¥in$vfn ggﬁe is
tpbeteraighybanyl group. 2—Cq Y yl group
preferably a group in which one above-mentioned "C3i-Cy
alkoxy group" 1is bonded to a carbonyl group (C2-Cs
alkoxycarbonyl group), more preferably a methoxycarboﬂyl
group or an ethoxycarbonyl group (C,-C3 alkoxycarbonyl
group), and even more preferably a methoxycarbonyl group.

In the present invention, a "mono-Cz-Cy

alkylcarbonylamino 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 propylcarbonylamino group, an
isopropylcarbonylamino group, a butylcarbonylamino group
and an isobutylcarbonylamino group. The hono—cz—c7

alkylcarbonylamino group is preferably a group in which a

carbonyl group to which is bonded one above-mentioned



acetam de group. In the present invention, a
"nmono- C1-C6 al kyl sul fonyl am no group” refers to a
group in which a sulfonyl group to which is bonded
one above-nentioned "Cl-C6 al kyl group” is bonded to
an am no group. Exanples” thereof include a
nmet hyl sul f onyl am no group, an ethyl sul fonyl am no
group, a propyl sul fonyl am no group, an
i sopropyl sul fonyl am no group, a butyl sul fonyl am no
"@réupalkalt gboupl siukf bepbed Mo growmiang gr&ip (mono-Ch-
et hyl butyl sul fonyl am no group. The nono- Cl-C6
CsalalyH YshffreyIyaAmimie o rasiiii s preferabefeaagiyupni n
which a sulfonyl group to which is bonded one
a%%%n@?%%oor"@-%ﬁhéiwlrb@pd&ﬁmm@ lSeTRPed ErereaT Co-

anm_no grouyp no- Cl- C4 al kyl sul f onyl am no gr oup)
Cm@%@tﬁ%ﬁé&?ﬁn&n%&w&r fBRGI GRPROMEFBUBIBLcaRLLY an
agth¥I§HIfopglanino group (nono-Cl-C2

AT K50 f 8hyF R no group), and even nore preferably a

et AL IR N WA b, LNeLBRgSEN ] Iver T on. @

"nono- amno  group" refers a® group in

L £b. 08 5 Loned, J¥C1-.08 2l k oup” i\s
aboir’ldglcli tgngggfgrﬁ)ﬁgag&r}ggp. rgxfg#&ogs? at er eot L!Ll%nc 1'lTQ‘Jlolpeh a

sHEEBY L AN AGuET BYPwh@Bhet BY b dae) @rRURb oA -REGPY] & o
group, an isopropylam no group, a butylam no group,

" a0 s eludyl ariond "gricuborate & - halt 3 afth 1o - g Adup I Otkamdl es
t-butylam no group, a pentylam no group, an

thseppefit yhaiide groephyas2imetiyldnitd aydoup graup, a

neopent yl am no group, a 1-ethyl propylam no group, a
ehbxykaAifavygroupoandoar i Sotpexodyamuid gropnikheymono, an
isopropylsulfonylamino group, a butylsulfonylamino group,
a t-butylsulfonylamino group and a 2-
ethylbutylsulfonylamino group. The mono—Cl—Cgv
alkylsulfonylamino group is preferably a group in which a
sulfeonyl group to which is bonded one above-mentioned
"Ci~Cy4 alkyl group" is bonded to an amino group (mono-Ci-—
Cy alkylsulfonylamino group), more preferably a
methylsulfonylamino group or an ethylsulfonylamino group
(mono-C;-C; alkylsulfonylamino group), and even more
preferably a methylsulfonylamino group.

In the present invention, a "mono-C;-C¢ alkylamino
group”" refers to a group in which one above-mentioned
"C1-C¢ alkyl group" is bonded to an amino group. Examples
thereof include a methylamino group, an ethylamino group,
a propylamino group, an isopropylamino group, a

butylamino group, an isobutylamino group, an s-butylamino



Cl1-C6 al kylam no group is preferably a group in which
one above-nentioned "Cl-C4 al kyl group” is bonded to
an amino group (nmono-Cl-C4 al kyl am no group), nore
preferably a nethylam no %zogp or an ethylam no group
(rmono- C1-C2 al kyl am no group), and even nore
preferably a nethylam no group. In the present
invention, a "di-(Cl-C6 al kyl)am no group"” refers to
a group in which two of the sanme or_ different

g Tty e -aTEITt WERMITIC CBF iRy | 2 gPOUpY L #B1BBNEERYPY 028N
am no group. Exanples thereof a di am no

R TAT P Gt 2 S B PaRY Loy oget &P
NSRBI i Grour hg penbLP RN g grodn ol

B e B e O GERC S MRV RO SR REeh O Sata S Buatne
C*%%2%%%%%?5}%@2@%%@%;2?ng&%%gméﬁly a group in which one

group, "an

a%éﬁ%%%&ﬁ@kﬂﬁé@y“@ﬂhﬂoag&qugﬁﬂhﬂ¢if%*%ﬁﬂ@e@*to an amino

am no group, an N-nethyl-N pentyl am no group, an

ngu%S@ﬁ§H&¥t{l¢'"ﬁﬂbﬁﬂﬂmi&@ HrHH) AMore preferably a
N- et hyl - N- propyl ami no group, an

mdt ey hyhifbi gepuppyl-arhnetyyauminan gdmt ylmddo-C1-C;
et hyl ami no group and an N-ethyl-N-isopentyl am no .

alkoUpmindherdip( ClaBB albkyl yamenergrimmbly m eferaplamnino
a group in which two of the same or different

gabope- nentioned "Cl-C4 - 45 al kyl group” is bonded to
an am no group (di-(CLl-C4 alkyl) am no grougﬁ, nor e,
pref Bnabhy BrapARENYREANRSOGr odp,” dia (Frafhyd bRy hbamino

group or an N-ethyl-N nethyl am no grou di-(Cl-C2
gaPKPI") TEECRS §iCodp)d T ORRd 18V &R fot etqﬁ? eCF)%r F yé%f“e or

different above-mentioned "Ci-Cg alkyl group" is bonded
to an amino group. Examples thereof a dimethylamino
group, a diethylamino group, a dipropylamino group, a
diisopropylamino group, a dibutylamino group, a
diisobutylamino group, a 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-isopropyl-N-methylamino
group, 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-propylamino
group, an N-ethyl-N-isopropylamino group, an N-butyl-N-
ethylamino group and an N-ethyl-N-isopentylamino group.
The di-(C;-Cg alkyl)amino group is preferably a group in

which two of the same or different above-mentioned "C.-C4



di met hyl ami no group. In the present invention, a

"C3-C6 cycl oal kyl group" refers to a cycl opropyl

group, a cyclobutyl group, a cyclopentyl group or a

cycl ohexyl group and is preferably a cyclopentyl

group for Ror a cycloprﬁp%ﬁ group for the other

noi eties. In the present invention, a

"phenyl am nocar bonyl group that nmay be substituted

with 1 to 5 group(s) independently selected from
abupstgtaent & odopndédredeas ambna growp i(@iwhiGghCan

am no group to which is bonded a phenyl group (that
ahhyl bansubsgiouped Wrh Bredesabdyodp (me Hidependentd soup,
sel ected from Substituent Goup A) is bonded to a
acaipohylamrbepIrane P35 9¥1eNeﬁ§%|Yy1—é1-methylamlno group
phenyl am nocar bonyl group that nmay be substituted with
(g1-{ b F2groiyls PriAde FErdENt \BIe| Bt e d P F O e haf dgen 2
ato a Cl-C6 al kyl group, a Cl-C6 hal ogenated al kyl
deSE%Yl%mlﬁﬁ-@%OBPkoxy group, and a Cl- C6 hal ogenat ed

| k . I «ph | am "
arous F By e R oh B R e b rar bERe Y grbtoe g, Yrous
f ' i -
-LLUBLONeRL S BRSEEOT MBS rcFomucy aroue,
c?EﬁEb@H%RX'@gbﬂgp%&b%n%bcg@ﬂé%yfié%oup and is preferably
met hoxyphenyl am nocar bonyl group, a 3 - 46 -

aet:[q;@w@%wha@ﬁw@arfmnw oH UBydA doropyl group for the
trifluoronethyl phenyl am nocar bonyl group, a 3-
otthief thorhemeklkaxyphenyl am nocar bonyl group, a 3, 4-
di fl uor ophenyl am nocar bonyl group, a 2-fl uoro-5-
In 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 group in which an aminb group to which is bonded a
phenyl group (that may be substituted with 1 to 5
group(s) independently selected from Substituent Group A)
is bonded to a carbonyl group, and is preferably a
phenylaminocarbonyl group that may be substituted with 1
to 3 group(s) independently selected from a halogen atom,
a C;-Cg alkyl group, a Ci-Cg¢ halogenated alkyl group, a
C;-Cg alkoxy group, and a C,-C¢ halogenated alkoxy group,
more preferably a phenylaminocarbonyl group, a 2-
fluorophenylaminocarbonyl group, a 3-
flucrophenylaminocarbonyl group, a 3-
methylphenylaminocarbonyl group, a 3-
ethylphenylaminocarbonyl group, a 3-

methoxyphenylaminocarbonyl group, a 3-



met hoxyphenyl am nocar bonyl group, a 2,4, 5-
trifluorophenyl am nocarbonyl group or a 3,4, 5-
trifluorophenyl am nocarbonyl group, and even nore
preferably a phenylaninogaﬁ nyl group, a 2-
fl uor ophenyl am nocar bonyl dgroup, a 3-
f1 uor ophenyl am nocar bonyl group, a 3-
nmet hyl phenyl am nocar bonyl group, a 3-
et hyl phenyl ani nocar bonyl group, a 3-

e et AThErRL R FRoer BohyS L §EBupd 473-
et hoxyphenyl am nocar bo

: nyl group, .a 3-
£ 1 SHOPRE ARy PG AP RS AP BYRy £ Z6PBupe 373, 4-
dj f1 uor ophenyl ami nocar bonyl oup,, a_2-fluarao-5-
R MR R PO BORGTCar BahTar A orey. o o2
trifluorophenyl am nog yl up.. I 4-h _asent
e O B BReRy T aran. CRaC TRy Da SOBet Tut ed
th 1 j p t I ed from
mm%%%%Y?%%%?l%?gﬁgéi%b?gggrg?g? 6|§'§§§H§ﬁ;| group
L hbdhedowtih gk dup 2:0r0u(s)s5-
t%gg%%gﬁﬁgﬁg?gygéﬁggged ??gnlg hggggen atom a Cl-C6
2k kyl o rgpAUAY 1 amChoCh rbahogenpiad aldod @raumore Cl- C6
al koxy group, and a Cl-Co6 hal ogenat ed al koxy group,
pABEeraplef er phkyvaapheoylargrooud, @rdidl rordphenyl
group, a 3- fluorophenyl group, a 3-nethyl phenyl
fguoupphanylamdhocetrivpinptiemydouw,oup, 3a 3- net hoxyphenyl
group, a 3- ethoxyphenyl group, a
faubrppbheoydast mpiogr®eyly lgiBipira 3-3-
trifluoromethoxyphenyl group, a 3,4-difluorophenyl
ngtoyp phea yiamigece st hG&pheny: §roup, a

2,4, 5-trifluorophenyl
ethylphenylaminocarbonyl group, a 3-

methoxyphenylaminocarbonyl group, a 3-
ethoxyphenylaminocarbonyl group, a 3-
trifluoromethoxyphenylaminocarbonyl group, a 3,4-
difluorophenylaminocarbonyl group, a 2-fluoro->5-
methoxyphenylaminocarbonyl group or a 2,4,5-
trifluorophenylaminocarbonyl group.

In the present invention, a "phenyl group that may
be 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 halogen atom, a C1-Cs alkyl
group, a Ci-Ce¢ halogenated alkyl group, a Ci1-Ce alkoxy
group, and a Ci-Cg¢ halogenated alkoxy group, more
preferably a phenyl group, a 2-fluorophenyl group, a 3-

fluorophenyl group, a 3-methylphenyl group, a 3~



group or a 3,4,5-trifluorophenyl group, and even nore
preferably a phenyl group, a 2-fluorophenyl group, a

3- fluorophenyl group, a 3-nethyl phenyl group, a 3-

et hyl phenyl group, a 3-nethoxyphenyl group, a 3-

et hoxyphenyl group, a 3-tri%1 uor onet hoxyphenyl group

a 3,4-difluorophenyl group, a

2-fl uoro-5-nmet hoxyphenyl group or a

2,4,5-trifluorophenyl group. In the present invention,
etthyhetenoarytdup ef er3-nhetlroxgpheoyl- geoer,ed 3-
heteroaryl group that contains 1 to 3 sulfur aton(s),
etoxyxerhet ph(syownd/ ar4 niti fdupramethy)pheand mapup, a 3-
further contain 1 or 2 nitrogen aton(s), and_in which
trheleot e theayipRenyhydbeubended - o 32 fdapyar herois 9T OUP,
Exanpl es thereof include_a furyl graqup, a thieqyl
a g? ohipuora- pyReBRGXYBRBUPL §F CaPepitnylr dgroupl fd vorophenyl

oBlLaceLyL Grue. . ap.Lmdseolul Lotp, o Oiaeel oo
[ hi [yl , 1.3, 4- ' Lyl

ABBILEESLH SOLue grofs & mdlpmald B « o-
A RGEALALSEUDs 2ot LAGL SR Yoo sy

eg}eﬁ?g%gbggl g9baHP and_gcRWAA WA |r R ughes 3-

may be condensed "Wwi t h "anot her aronatic

e%}ﬁ%&iy@hgh?llpg%@@lb, as 3benzene:didiget xanphesy Df g stiel, a
het eroaryl include a benzothienyl group, a

3henzatthvazebylengriodpow,- 48 - Henzoxaz-atythgr poipenal

qui nolyl group and an indolyl group. The heteroaryl
sireupr efremaldl, i , & pyridZolodorgreoupl @rnoup soxazol yl group

a thiazolyl group, a pyridyl group or a pyrazinyl

groupn ahd ;meeeprteﬁewabrtyoal,S-qoyffmma@r upsetfers to a

4- to 7-membered heterocaryl group that contains 1 to 3
sulfur afom(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 2 oxygen atoms.
Examples thereof 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 isothiazolyl group, a 1,3,4-
oxadiazolyl group, a 1,3,4-thiadiazolyl group, a
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 heteroaryl
may be condensed with another aromatic cyclic group such
as benzene ring. Examples of such heterocaryl include a

benzothienyl group, a benzothiazolyl group, a



a 3-isoxazolyl group, a 2-thiazolyl group, a 2-pyridyl
group, a 3-pyridyl group, a 4-pyridyl group or a 2-
pyrazinyl group. In the present invention, a

"het er oaryl am nocar bonyl _ oup that may be

substituted wth 1 to 3 group(s) independently
sel ected from Substituent Goup A" refers to a group
in which an am no group to which is bonded

above-nentioned "heteroaryl grou t m e
banﬂmﬂﬂﬂﬂhﬂ&i%ﬁQﬂPﬁl%(ﬁ%¥%ﬁ%xg(%§g?$ CEPanaBniPyoLYL sroue-

sel ected from Subst] t Goup A 18 bong tg.a
ThearisoraAoagiaup,S %gpéf%r%%¥§ %yrg§oﬁgr,
lyl, thi I d
14§%§?Ei%fﬂﬁﬁqgg%??ftﬁh%dzmn¥% frofh, 8P §ES§§§959i@P or 2
i nde en sel e e -
e R T e

eferabl 20k Vb .+ B1h50%320k¥bup?- thizazgiyldyl
ég %iﬁ% %g%?gy % % Eyrlldyl9orb gﬁra2|nyF@group

%@%b §B§—$fr§&§§tbiéhﬁd Wi thpdriayd growp( dr a 2-

enden Sel ected froma chlorine atom a nethyl
ggggpmygngr@upnethoxy group. In the present invention,
benzoxazol -2-yl group that may be substituted mnth

1 tors GHoUpfsgent nﬁﬁpenﬂennbyaséheteg@a&wd@mnocarbonyl
Substituent Goup A" is - 49 preferably a

gbenpoxazel ndyybegsois téit ug <6l ahiltér d- ﬁéér?zd:‘k%f%‘éﬂ’ () yI
group. In the present invention, a "benzothlazoL ¥
; gieppndehat ymey Lise tagh SOt S/ i en § 2O otip(5§Eers

i ndependent |y sel ected from Substituent. Gou
to a %roup 1nywh1ch an amino group to which gsﬁhonéed

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;-Ce¢ alkyl group, and a Ci-Cs alkoxy group, more
preferably a 5-pyrazolyl, 3-isoxazolyl, 2-thiazolyl, 2-
pyridyl, 3-pyridyl, 4-pyridyl or 2-pyrazinyl group that
may be substituted with 1 to 3 group(s) independently
selected from a chlorine atom, a methyl group, and a
methoxy group.

In the present invention, a "benzoxazol-2-yl group
that may be substituted with 1 to 3 group(s)

independently selected from Substituent Group A" is



preferably a benzothiazol-2-yl group. In the present
invention, a "(Cl-C6 al kyl that may be
nonosubstituted with a C3-C6 cycl oal kyl
group) am nocar bonyl group” refers to a group in which
an amno group to whi ch i $%bénded above- nenti oned
"Cl-C6 al kyl group" (that may be nonosubstituted with
above- nentioned "C3-C6 cycl oal kyl group") is bonded
to a carbonyl group, and is preferably a

p sy ey | aveberys @ard Foad iohy U rgeBupr BnbrRELprésent
invention, a "(C3-C6 cycloal kyl)am nocarbonyl group”

berez era gkt opr bpyf @R nocar bonyl group, a

gzghggg%%%&g%;%%ggEgg%%p:g¥gggéo?bgnzothiazol—Z—yl group
S I BpErS  SHE RoLar oy Y L ghodp B Sageetpls?
, | oh ' ; bl
S SRR STt RLekr BT o, S S TR SRR e @

j 10N, . Ay L6 _group-" efers to a 4- to
p%gﬁgﬁ%%?gdahg?g?%g§g%¥ghg?oﬁg't g?uicontains l1to3

sul fur al Ot Sd s PX YO At 080S) a@NdEQLc, MO &hat may be
aton(s), and may further contain 1 or 2 nitrogen

m8h88(Bkt idndetinwihhch thecsutforoatiopls) may be bonded
to - 50 2 oxygen atons. Exanpl es thereof include:
granpmaiiaochebengtygroapdr ayf'ersucto as ardup yin grlouph an
a thienyl group, a pyrrolyl group, an azepinyl group,
amipyr @zolpl togmbuigh am beindied| 3k otg-oup) t i ek azel e
group, an isoxazolyl %!oup, a thiazolyl group, an
ailgyilhiggeoipy| (that may Dbe monosubstituted with above-
mentioned "C3-Cg cycloalkyl group") is bonded to a
carbonyl group, and is preferably a
cyclohexylmethylaminocarbonyl group.

In the present invention, a " (C3-Cs
cycloalkyl)aminocarbonyl group" is a
cyclopropylaminocarbonyl group, a cyclobutylaminocarbonyl
group, a cyclopentylaminocarbonyl group or a
cyclohexylaminocarbonyl group, preferably a
cyclopentylaminocarbonyl group or a
cyclohexylaminocarbonyl group, and more preferably a
cyclopentylaminocarbonyl group.

In the present invention, a "heterocyclic group"”
refers to a 4- to 7-membered heterocyclic 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



group, a 1,3, 4-oxadi azolyl group, a 1, 3, 4-thiadi azol yl
group, a triazolyl group, a tetrazolyl group, a
t hi adi azol yl group, a pyranyl group, a pyridyl group,
a pyridazinyl group, a pyrlnldlnyl group and a

pyrazinyl group; and "partlally or conpletely reduced
saturated heterocyclic group” such as a

t et rahydr opyranyl group, a tetrahydrothienyl group, a
nmor phol i nyl group, a thlonDrpholl ro
2 OyIaST ditRAS gr @efampéeﬁyrtmm/ ch&f%e u'rF‘meatlc
|n1dazoI|d|nyI rou razaql i di rou .
heHeF G i iyt éﬁiﬁp%gailgﬁFya éﬁﬁgpan o%gigﬁxﬂﬂ
group, an ox idin grou an _i zoI|d|nI
gréDuR'hlao\zl?JY"f"ﬁ ngr%%IYp’a ?Iﬂl g;gﬁl&ynylg% Gp yrdzdin
razolldln p I I u di gxanyl
LSGZ L ke 919U 8, 058 B0 000U Rl g
1 416 { f%f|% OUQ Qﬁ%azgf g0 ed@%ﬂﬁ@o%%ﬁ%&%ﬂyl
cyctic gro enzene Tring ("condensed
8" 0% cysl hﬂogéewzblyl les z0f1, 35uch ra senndesised
et'er obi cyclic group inciude a benzothlenyl group, a
g_&E%OtQI@%QJayblgﬁogpoug, berzaxazellyl grety, an
I SO enzofuranyl group, a 1,3- dihydroi sobenzof uranyl
t91 98Pazal ¢ui gebyb, geopgraayﬂigrdmguaﬂmqmﬂdyﬁﬂg{pmmp,a

a 1, 4-benzodi oxanyl group, an indolyl group, an
pyysotiadahyll group,andpamimddbinny|gyruupmnd &ipyﬂmélnyl

heterocyclic group is preferably an oxazol e group
g#pSpdi hyndr §petidadfloxadi sLotel oL, r%ﬁ%@%zﬁﬁ@l@%ﬁ%

an isoxazole group or a tetrazole grou and fn
hpr.@ﬁ:@pafmly.c SiF O3PAZ I WS gq,o%tr%lhy ropyranyl group, a
4,5-di h dro [1 2, i%pxadlazol %g %y ug
R BRIy 1y ESEET rark RohaToH By S Br
thiomorpholinyl 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 group, a pyrazolidinyl
group, a dioxoclanyl group, a dioxanyl group and a 5,6-
dihydro-4H-1, 3-oxazine group. The heterocyclic group may
be condensed with another cyclic group such as benzene
ring ("condensed heterobicyclic group"). Examples of
such a condensed heterobicyclic group include a
benzothienyl group, a benzothiazolyl group, a
benzoxazolyl group, an isobenzofuranyl group, a 1,3-
dihydroisobenzofuranyl group, a gquinolyl group, a 1,3-

benzodioxolanyl group, a 1l,4-benzodioxanyl group, an

indolyl group, an isoindolyl group and an indolinyl group.



a tetrazol -5-yl group. In the present invention, a

"carboxylic acid (carboxyl group) equivalent" refers

to hydroxamc acid (R-CONHOH), acylcyanan de

(RRCO NHCN or acylsul for\;ﬁt m de (R-CO NH S02-R ) ;

pl anar heterocycles (e.g etrazol e); or non-planar

aci dic groups containing sulfur or phosphorus. They

exhibit in vivo chem cal, biological, physical, and

physi ochemi cal propertles and behaviors similar to
Thdwd@taﬁoqyallﬁdkﬂﬁ@l@cﬁi zhelf pavely agndPEp2e46i ¢aPeRt 2

to that of carboxylic_acid. For exanple, functional
4(ﬁ1ﬁﬂh¥@ﬁ01kke% %%%%%laé%%ﬁ %%OURyd?oﬁﬁﬁ?éOéélgroup' an
acyl cyanam de, tetrazo| e,

laﬁ%m TR %‘lal?o‘h??%\%i) rcagaseazoﬁes REGnRAZRE2SLS
a@ﬁ%ﬁ.‘éﬁéﬂ yglc?%’i \S%bs%h%héﬁ#ég%éﬁﬁ %n?ﬂiEXé%'l%z%‘i' %‘Yl
o By TR ey 06 25Ul L PRARELAC, HAYE ISR NAPYHED o

a ( Pagt)y . gPour48, TECHNOM CS, INC., First
E%%%?%ﬁ Clﬁ%r gscﬁc carboxylic acid equivalents are

descyd had: 4& it BXPORt fon Bi Qowarwsgdxl@eeabiaett.
15 (2005) 4053-4056; and LIpInSkI, and Chenard,

(BarboxPesi6up SCequlf0ent29@e £228- 240 hydraXanlit tde d
present invention, exanples of a "heterocyclic group
(Rapabia-0fl) seaviyhgyasaaider H®IG-H-&N)d cequi val ent "

i nclude a 4-carboxyoxazol -2-yl group, a
aBbyoxoldpbadidpdl8-LO-NH4PEOzali azopl3ngk Hesgpocycses
hydr oxy- 2H pyrazol - 3-yl group, a
(g,gydr@gymgggég@p_@rymon planar acidic groups containing
sulfur or phosphorus. They exhibit in vivo chemical,
" biological, physical, and physiochemical properties and
behaviors similar to those of carboxylic acid and have
acidity eguivalent to that of carboxylic acid. For
example, functional groups or heterocycles, such as
hydroxamic acid, acylcyanamide, tetrazole, mercaptazole,
sulfinylazole, sulfonylazole, isoxazole, isothiazole,
hydroxythiadiazole, hydroxy-y-pyrone, phosphinic acid,
phosphonic acid, phosphonamide, sulfonic acid,
sulphonamide, and acylsulphonamide have been reported in
the document (The Practice of Medicinal Chemistry (First
Part), p. 248, TECHNOMICS, INC., First Edition). Other
such carboxylic acid equivalents are described in, for
example, Bioorg. Med. Chem. Lett. 15 (2005) 4053-4056;
and Lipinski, C. A. and Chenard, B. L. Pestic. Sci. 1980,

290, 227-240.



group and a tetrazol-5-yl group. In the present

i nvention, a "heterocyclic group that nay be
substituted with 1 to 3 group(s) independently

sel ected from Substituent oup A" refers to the
above- nentioned "heterocy i ¢ group” that may be
substituted with 1 to 3 group(s) independently
selected from Substituent Goup A and is preferably
a heterocyclic group capable of serving as a

car Hoxyhiec paeise ngquinkardron, fxkmptesppéferably a

4- car boxyoxazol - 2-yl group, a 5-
Wm@@lmﬁmm Qam?%&%dpézéﬁrgwlg Gifodp cagboxylic
5- hydr oxy- pyrazol 3-yl

a@lcﬁy@q@m% &zotoslyfe g?oépcéFgoéyf’é‘larzé’zlé]z"é’lylgr&Pt?Up
R3 tet | - d
sFé%oTﬁ %%@1@y§g8-fi?2v€k¥¥aela§oﬁa o i ker ¢d by

s pre

hﬁ?Bﬁﬁy' np¥ﬁ% Bi%geﬁﬁ 9nvgﬁf|o 3e%§%ﬁ@§k)represent€§
b h Q f bl

S3EeR BBy F 1 e RER ST -1 St haf eaPbamoyl group. I n the
pres?Qt ﬂ@dﬁp ﬁﬁt anv&ie CBnal kykngrup dhati - mabue that

substitute to 3 group(s) independently

még 8¢t edpbEoRLSubstituent G QuRBug 6l sndépditently
ove- nentioned "Cl-C6 al kyl group"” that nay be

ssubstieuredmb S ubeitik uknito G¥ Qo up| s)e f ade pendent | gbove-
sel ected from Substituent Goup B, and is preferably
manfeicheld ghette recycd i2; 3rivp/Urdpopydy greupulf ot 1 Rat e
preferably a nethyl group, a carboxynethyl group, a
wh¢aribaoy 3 getohed (gr duplepsmaently selected Irom

1-carboxy-|-nmethyl-1-ethyl group for RS and R6
Substituent Group A, and is preferably a heterocyclic

group capable of serving as a carboxylic acid equivalent,
and more preferably a 4-carboxyoxazol-2-yl group, a 5-
oxo-4,5-dihydro-[1,2,4]oxadiazol-3~-yl group, a 5-hydroxy-
2H-pyrazol-3-yl group, a 3-hydroxyisoxazol-5-yl group or
a tetrazol-5-yl 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(=O)—N(R5)R&' is preferably a l-carboxy-1-
methyl-1l-ethylcarbamoyl group.

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

mentioned "C;-Cg alkyl group" that may be substituted



In the present invention, a "C3-C6 cycloal kyl group
that nmay be nonosubstituted with a carboxyl group”
refers to the above-nentioned "C3-C6 cycl oal kyl
group” that may be nDnosug%tltuted wi th a carboxyl
group, and is preferably 1- car boxycycl opr opyl
group. In the present invention, a "4- to 6-nenbered
saturated ring" in the sentence "when both R5 and R6
are a Cl-C6 alky group that may be substituted with

with d 3o gr apsu (3 ndepanfenieyt 3% eetegtriofron
Substituent G oup B, their carbon atons may bind to

bt ql’cPLfR)r% 2o 1% P’Seﬁ@ﬁﬁ@ﬁé(das&?ﬁ?‘é’tle&rpﬁlﬁg'or
refers to a 4- nenber ed §aturate

f d
c t%r%ﬁmw%wloe%%% S S S
| kyl d d th Cl CB
S 7 G R By RO TBgernar SHERShe eﬁ%tyt‘%gé—’oup
o%w"ﬂ resﬂ?% f|r¥ boy I‘dl bé(tﬁélagyger g ehe gé-

frembeted At ura ed ring rs-pr y a pyrrol?dlne
groufy, e tﬂkeeﬁr?@efﬁvér{%&%‘ﬁ' 08, "8, FElPH18R8 1§90 oup

nmonosubstituted with a C1-Co6 al kyl group” refers to a
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group"” exenplified above and is preferably a
roethy| apshylesrt goaep. "€354¢ dycldel pyesenduphvemit omay

the "group represented by the fornmula -N(R7)-" is
bpredevabtbytatgredpwiepr esentrbdxyl drveid,orand as N
(CH3) -. In the present invention, the general formula

ptéfersblpr ef érabikporheygénprairyflorgugdwwpr(11) or (I11),

nDreIn the present invention, a "4- to 6-membered
saturated ring" in the sentence "when both R®> and R® are
a C;—-Cg¢ alkyl group that may be substituted with 1 to 3
group(s) independently selected from Substituent Gfoup B,
their carbon atoms may bind to each other to form a 4- to
6-membered saturated ring" refers to a 4- to 6—membered
saturated ring formed through the bond between carbon
atoms of the C;-Cg¢ alkyl group represented by R®> and the
C,-Cg alkyl group represented by R®, together with the
nitrogen atom respectively bound by R®> and R®. The 4- to
6-membered saturated ring is preferably a pyrrolidine
group.

In the present invention, a "methylene group
monosubstituted with a C1-Cg¢ alkyl group" refers to a
methylene group monosubstituted with the "C;-C¢ alkyl
group" exemplified above and is preferably a

methylmethylene group.



preferably the general formula (I1). In the present
invention, RL is preferably a phenyl am nocarbonyl
group that may be substituted with 1 to 3 group(s)
i ndependent |y sel ected frog1a_halogen atom a Cl1-C6
al kyl group, a Cl-C6 hal og Raf ed al kyl group, a Cl1-C6
al koxy group, and a Cl-C6 hal ogenat ed al koxy group,
or a (C3-C6 cycloal kyl) am no carbonyl group, nore
preferably a phenyl am nocarbonyl group, a 2-
f | udbnophengteastnocankenfiogrotipe A g3oup represented by
fIuorophenylan1nocarbony| group, a 3-

tmetﬁmnpﬂ@ana&rﬁ hotaitBoRYELGragy & giroup represented Dy

phenylanlnocarbonyl group, a 3-

thﬁﬂ 3ﬁocarbonyl group, a 3-
ethoxyphen an1nocarbon a 4- :
triIPIGQFoﬁéﬁﬁfl héﬁy%ﬁ% enro‘ab ,for%ula (1) 1s
hox he I r 1.9r 118 3t
#?{éﬁiﬁ) | A noggr ony f%rgggy 2? I){o-g-e

b 2,4, 5-
pﬁ%fﬁ%ﬂ}é%%ﬁn@%‘%a?ﬁ%lhl;%g?%ap? 2345
trifluqnophenylani nacasbonyh, gOUR Preferably a

cyclopentylan1nocarbony| group, and even nore

pREg eLabhyca BopheNyhasupoenabonyl peowmbsa iZutesb with 1
fIuorophenylan1nocarbony| group, a 3-

6'Qogﬁﬂhpmybaﬂhﬁépanhenyﬂygsaaﬁct&dSfrom a halogen atom,
nmet hyl phenyl am no car bonyl group, a 3-
aethyt phanyllanmagsr EorGi-Cgr bappgangdted alkyl group, a
nmet hoxyphenyl am nocar bonyl group, a 3-
C,-Ce¢ alkoxy group, and a C1-C¢ halogenated alkoxy group,
or a (C3-Cg¢ cycloalkyl)aminocarbonyl group, more
preferably a phenylaminocarbonyl group, a 2-
fluorophenylaminocarbonyl group, a 3—
fluorophenylaminocarbonyl group, a 3~
methylphenylaminocarbonyl group, a 3-
ethylphenylaminocarbonyl group, a 3-
methoxyphenylaminocarbonyl group, a 3=
ethoxyphenylaminocarbonyl group, a 4-
trifluoromethylphenylaminocarbonyl group, a 3-
trifluoromethoxyphenylaminocarbonyl group, a 3,4-
difluorophenylaminocarbonyl group, a 2-fluoro-5-
methoxyphenylaminocarbonyl group, a 2,4,5-
trifluorophenylaminocarbonyl group, a 3,4,5-
trifluorophenylaminocarbonyl group or a
cyclopentylaminocarbonyl group, and even more preferably

a phenylaminocarbonyl group, a 2-



et hoxyphenyl am nocar bonyl group, a 3-
trifluoronethoxyphenyl am nocar bonyl group, a 3, 4-
di fl uor ophenyl am nocar bonyl group, a 2-fl uoro-5-
nmet hoxyphenyl am nocar bonyl group or a 2,4, 5-
trifluorophenyl am nocarbdn group. In the present
invention, Ris preferably a phenyl group that nmay be
substituted with 1 to 3 group(s) independently
selected froma hal ogen atom a Cl1-C6 al kyl group, a
fClosphahphenatedaab&yylggoopp,aaCB-C6 al koxy group,
and a C1-C6 hal ogenated al koxy group, or a C3-C6
féy@r@ﬁhkyyl@mb@9caﬁh®@ybrgr@mabl? &-phenyl group, a 2-
f1 uor ophen group, a 3- quorophenyI group, a 3-
nEEPHyPRRRH ng%aﬁrbans ePHPMPhedyi3group, a 3-

h h 3-eth h | 4-
SuE en%wg%%gﬁg%w@ragtsu%’éy% gl group. a
t hoxyph , 4-di f1 heny!
g B P RO P S R e e o Srh iy oroup. o T
eghéxgphéh Hz‘ﬁﬁﬁ%gg%ﬁbp%ogﬁ}ou%én§ 4, 5-trifluorophenyl

CycCl open even nore

tEE%ﬁ%&%@h&tﬁoﬂ?ﬁﬂ%hyﬂéﬁ%ﬁod%é%J yly 9r@up, a

['uorophenyl “group, a r'oup

» ﬁﬁhﬁ%ﬁh@ﬂryghaa&a@@areo% td}@%oh%n _ QYR - ?—3-
et hoxyphenyl group, a 3- r|quoronethoxyphenyI group,

mathoX§phdndidinfihvecephesy! HO,cda 2,4, 5-
2-fl uoro-5-nmet hoxyphenyl group or a

t2i4 1 norophengiaphemyargiooyl. drouge present invention,
R2 is preferably a nethyl group. In the present

i nvedni bhe RBepsnpraheeablipna R is preferably 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;-Cg halogenated alkylAgroup, a Ci-C¢ alkoxy
group, and a C;-C¢ halogenated alkoxy group, or a C3-Cg
cycloalkyl group, more preferably a phenyl group, a 2-
fluorophenyl group, a 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-trifluorophenyl group, a
3,4,5-trifluorophenyl group or a cyclopentyl group, and
even more preferably a phenyl group, a 2-fluorophenyl
group, a 3-fluorophenyl group, a 3-methylphenyl group, a
3-ethylphenyl group, a 3-methoxyphenyl group, a 3-

ethoxyphenyl group, a 3-trifluoromethoxyphenyl group, a



het erocyclic group capable of serving as a carboxylic
acid equi val ent or a carboxyl group, nore preferably a
4- carboxyoxazol -2-yl group, a 5-oxo0-4,5-dihydro [1, 2,
4] oxadi azol - 3-yl group, a g-hydroxy-ZFprrazol-3-y|
group, a 3-hydroxyisoxazo|-%-y| group, a tetrazol-5-yl
group or a carboxyl group, and even nore preferably a
carboxyl group. In the present invention, R4 is

preferably a hydrogen atom In the res ventj on,
3, R5diié lprabphably SIREPhyR ZGriothRTqT nSD %%@?ﬁnyi

invention, R6 is preferably a _hydrogen atom In the
grQM@s@ﬁtalﬂvénﬁr&ﬁlﬂiﬁqﬁ?ﬁﬂ%ﬁ¥%zi PR nethyl group

In the present invention 2pr.ef erab oxy

atoﬁPoFgS ﬁé?ﬁﬁpénénﬁFBGﬁonanginﬁFepﬁFe é?ggﬁ éa%%%hyl

oxygen atom In the present invention, L is
g%ﬁ%ﬁerably a methylene group In the present

|nv?nt| present LS R-gheablye 45 gifadeanda - 5

fe pre Sent invention, m'is preferably 2. 7In the

pf%?éﬂ&HﬁQngﬁé?Lcibéﬁﬂ@r@feé@?b!n@ gk 4, ca2pdxioie

the present invention, when n i s 1,
aﬁ% el epably. i ndsciepdbel carbap, ahoreagiracentily a 4-

rbon atom
carboxyoxazol-2-yl group, a 5-0x0-4,5-dihydro-
[1,2,4)oxadiazol-3-yl group, a 5-hydroxy-2H-pyrazol-3-yl
group, a 3-hydroxyisoxazol-5-yl group, a tetrazol-5-yl

group or a carboxyl group, and even more preferably a

carboxyl group.

W

In the present invention, R* is preferably
hydrogen atom.

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

In the present invention, R® is preferably

W

hydrogen atom.

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

In the present invention, X 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.



bound with X. The conpound or pharmacol ogically
acceptable salt thereof represented by the genera
formula (1) of the present invention has all isoners
(such as a keto-enol isoner, a diastereoner, an
optical isomer, a rotaner, 5%tt.). The conpound or
phar macol ogi cal |y acceptable salt thereof represented
by the general fornmula (1) of the present invention
has various isonmers because asynmetric carbon aton(s)
exi sin irhe herqmdrec ulrereMiiese, | Bofrer prafdrapilyt dres of
these isoners of the present invention are al
represethhedmesnsimjientbehul &, ispeeepfeeabily, G e 1/
general formula (1) . Accordingly, the present

angdveateoRrefAERBEBsCal | of these isoners and nixtures
of these isoners inp arbitrary ratios. qu

af or ePeht® orees Stler HoV SomePE  c eBenoBFaine52b§referably

synthesi zing the conpound .of th resent invention
bbégﬁggoa%éFeF36§880F X ?gﬁﬁﬁﬁéﬁﬁﬁi%(ﬁﬂﬁﬁﬁ%?%raE%Tng
pal, a%xqge&ric synthesis or asymmetric induction

?ecﬁnique of by isolating the synthesized conpound of

the preseplpohAyenL BHaPMa@oﬁ%@I@élﬁ% iagf\iegtea%pﬂénmﬂt

or separation nethod i1f desired. -

thRRTBGRegiseakly asceplaiensadl thefeod " (1pfersthto
a salt that is free of promnent toxicity and which
peanrche useednas ca phar mHdeuts e rs Theuclonpouadketo-enol
represented by the general fornmula (1) of the present
iisowednt,i an diars teer ccorver taed ¢t Bcshl 1shyer pagt bngameth
an

etc.).

The compound or pharmacologically acceptable salt
thereof represented by the general formula (I) of the
present inveﬁtion 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
a stereospecific 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 i1f desired.



acid in the case the conpound has a basic group such
as an amno group, or by reacting with a base in the
case of having an acidic group such as a carboxyl
group. Exanples of salts bgged on a basic group
include salts of hydrohal aci ds such as
hydr of  uori des, hydrochl ori des, hydrobrom des or
hydr oi odi des, salts of inorganic acids such as
nitrates, perchlorates, sulfates or phosphates; Cl-C6
al kgl $phbonatedogichlay amsteirdrdsid fsaidt ddiereol” refers
trifluoronmethanesul fonates or ethanesul fonates, _ .
toary|sallf diattes ssUcie et HorgRheslf f ekt st prand which

p-t ol uenesul fonates; salts of . organic acids such as
carcdtatessd i & dafRAREYi sl s FRTERCU S t r at es,

SroLba s Ao es, oralaies,of el el gy 9aden:
shysne. g hoe ool bine. gl sy £ acLdca0ds o

b d L dj ' t I
HDFeh OB PCLLe, UL OBLUIG, TR oL sl Lacouchia o

agaéﬁfngr L%ﬁﬁiugls %t§eacékﬁﬁl&@%he%rﬁﬁsgeﬁﬁ +3@l tcase of
such as ta ciumsalts or magnesiumsalts, netal salts
navé gaén,aEHHHBH%§éh%>SSQEh a0’ $RAlrcexyamgiewsal t s

such™as inorganic salts such as - 59 anmonium salts,

or ofganbtesabt sssleh Bsssdal ba af bhsiacyybap neclude

di benzyl anmi ne, norpholine, glucosam ne, phenylglycine
sah kgl cgsheusohealhyl enedisamsiurg a¥ hwtdoflgiaciad he,
guani di ne, diethylam ne, triethylamne,
hefiepehdbedyleani hydriupondidsenz dtfnamstiidainesalts of
inorganic acids such as nitrates, perchlorates, sulfates
or phosphates; C1-Ce¢ alkylsulfonates such as
methanesulfonates, trifluorcmethanesulfonates or
ethanesulfonates, arylsulfonates such as
benzenesulfonates or p-toluenesulfonates; salts of
organic acids such as acetates, malates, fumarates,
succinates, citrates, ascorbates, tartrates, cxalates 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 alkali metal salts
such as sodium salts, potassium salts or lithium salts,
alkaline earth metal salts such as calcium salts or

magnesium salts, metal salts such as aluminum salts or

iron salts; amine salts such as inorganic salts such as



chl or oprocai ne, procaine, diethanolamne, N

benzyl phenet hyl am ne, piperazine, tetranethyl anmoni um

or tris(hydroxynethyl)am nomet hane; and, salts of

ami no acids such as salts of glycine, IyS|ne

arginine, ornithine, gluta® ¢ acid and aspartic acid.

The conpound or pharnacol ogi cally acceptabl e salt

t hereof represented by the general forrmula (I) of the

present invention may becone a hydrate by
armeonEeratlitng, oaterganiecsbets) shyhbeisngadlefst cifn tthe

at nosphere or by recrystallizing, and such hydrates
o@tr ¢l ah e | néllveeeyl amitbe malkpsodfintche ginese@mine,

i nvention. The conpound or pharmacol ogically
plaecebt dpt tnsakt kyl heseot sy eprbydsnedignitite dener al

formula (1) of the present invention may becone a
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treat nent of a di sease selected

9EQUR AGQRSIcH i of }wﬁhé phesidy
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okASUhiiRel gl skance HYndrone,adgiat iedagiacose
tolerance di abet es, diabetic conplications

(i nctydi gmpbahet be pesirphecdlogiewrldpatdyseptable salt
thereof represented by the general formula (I) of the
present invention may becdéme a hydrate by incorporating
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 become a solvate by absorbing
another type of solvent, and such solvates are also:

included in the salts of the present invention.

Advantages of the Invention

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

feeding suppressant effect and is thus useful as a



di abeti ¢ nephropathy, diabetic retinopathy, and

di abeti ¢ nmacroangi opat hy), cataract, gestational

di abetes nellitus, nonal coholic steatohepatitis,

pol ycystic ovary syndrom_a,6 arteriosclerosis,

at heroscl erosi s, diabetic gtherosclerosis, I schem c

heart di sease, and bulima, or a disease selected

fromthe group consisting of hyperlipiden a,

hypertriglyceridema, lipidosis, insulin resistance
pheymdcsws L dadp i o8- ginicosted of oF ahite, PPEBBEeSD and/or

di abetic conplications (inclu diaBetic Berighera

' al_,
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ronary artfery disease, fatty |iver

c{éﬁ%&&é% 5ys abpor iBbi by, ol aver 1 Bagk RN rakneRkuropathy,

eoarthritis, gout, and cholelithiasis caused by
df%%%%ia,néghfgﬁatbypoaﬁgb@aﬁaa&&tﬁmkgkﬁﬁgblmmdnmmnﬂetic

i ncl udi ng humans). Moreover, the novel conpound
n& €psesghbpdthy) | heagereral bemmaltaorgdl aiigbdwces mellitus,

phar macol ogi cal |y acceptabl e salt thereof provided by
ndheleohdlipr eseatohnpentios, has lacyexkcet |amr DEATIdrome,

inhibitory effect and is thus useful as an active
arhgredseherbeisa apharescéetiosals agimbsit@nded for

the prevention and/or treatnment of any of the above
athseaseseiraswar mikcbsaad h@,@irﬁpmdslqeﬁseq,eragw )}?ujrﬁé?ﬁ’n%'l seT

i ncl udi ng humans) . Preferabuy, t he coqgound oE t he
ap@éggﬁﬁei§@é@p¢@ﬁ from the group consisting o
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, nonalcoholic steatochepatitis,
polycystic ovary syndrome, arteriosclerosis,
atherosclerosis, diabetic atherosclerosis, hypertension,
cerebrovascular disorder, coronary artery disease, fatty
liver, respiratory abnormality, lower back pain, knee
osteocarthritis, gout, and cholelithiasis caused by
obesity, in warm-blooded animals (preferably, mammals
including humans). Moreover, the novel compound

represented by the general formula (I) or the

pharmacologically acceptable salt thereof provided by the



represented by the general forrmula (I) or the
phar macol ogi cal | y acceptable salt thereof can be used
as a pharmaceutical agent intended for the treatnent
of any of the diseases described above. Best Mode for
Carrying Qut the | nvent i on °Fhe conmpound represented by
the general formula (I) of the present invention can
be produced according to Processes A to C described
bel ow. Sol vents used in the reactions in each step of
pr¥r=oessiasvehttiorC lge atexpaeilentabPGRTI inhibdtasyl edgect
as they do not inhibit the reaction and dissol ve
arst ars i tiges neefilal 35 tan sopeleRt énogrefoenéxanpl & the
solvents are selected fromthe solvent group
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octane, petroleum ether, ligroin or cyclohexaggooded
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ydro ran, di oxane, imet hoxy et ane or
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anol n- pr opano |- propano

pHaPHEéB?EPéga?yyaﬁeheﬁ@aﬂﬁéh%bﬂt'm%@%gﬂﬂ,cén Béﬂﬁﬁéﬁ as

I soanyl ohol ; diethyl ene glycol, glycerin,
aOghanRhceGyYctahexgnak ontapiyd ol [t0solvtesasddoxd esny

such as di net hyl sul foxide; sulfones such as
osutfiel anegashist tekesidedchazsvacetonitril e,
propionitrile, butyronitrile or isobutyronitrile;
esters such as et hyl
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 C described below.

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

ether, diisopropyl ether, tetrahydrofuran, dioxane,

dimethoxyethane or diethylene glycol dimethyl ether;



formate, ethyl acetate, propyl acetate, butyl acetate
or diethyl carbonate; ketones such as acetone, nethyl
et hyl ketone, 4-nethyl-2-pentanone, nethyl isobutyl

ketone, isophorone or cycl.ahexanone; nitro conpounds

such as nitroethane or nitrobenzene; hal ogenat ed
hydr ocarbons such as di chl or onet hane,

1, 2-di chl oroet hane, chl orobenzene, dichl orobenzene,
chl oroformor carbon tetrachloride; aromatic
aThydradcarsons asudte @ behz epehane b uBNBIOPaRPHend:”
carboxylic acids such as acetic_acid fqorm c aci
P#ﬂpﬂﬂQﬁﬂ(ﬁ?hﬂ?ﬁnQﬁuy?T%u%%?ﬂlor2‘???#V&6ﬁ6§&ﬁﬂﬁ?o ¢i &
am nes such as_ N-net hyl nor,phol i ne triethylamne, .
byFan bpyt WAHEL %%?%@%gtaﬂEﬁE#yTSPF38&?5§§Vet 1AM ne,
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yri-dine, picoline,

sé@%?%%t?ﬁ%%f@?%{%g%g?k?ﬁgtdgggfones such .as sulfolane;

pyridi ne, quinoline,
r(t-puryly b amist e e
n:'b%r'\kﬁégeéu%?g_g3;5%0%%%@, %Bx«%?{ d{{lz:l 3,

drazabi cyc non-5-ene (

'  £YS 23 ' ;, ebtlrs 63uch thyl
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£Wehek e, andnyl xedtselyeprsiiereeftattxanphesl ofcdases or
used in the reactions in each step of Processes Ato

gCekRghudarbbaagani kdrases such @ atkadiemenathyl ethyl
carbonat es such as sodi um carbonate, potassium
reapbhenatie melthtyli-Ermrecartzoratee gtetdesh uhsokaEBbnkeEONE,

al kali metal hydrogencarbonates such as sodi um

isphhogemnea oo ratcd, o ot anssiarm Thy df @ ereap BBAaL 8ush as
[ithium

nitroethane or nitrobenzene; halogenated hydrocarbons
such as dichloromethane, 1,2-dichlorocethane,
chlorobenzeﬁe, dichlorobenzene, chloroform or carbon
tetrachloride; aromatic hydrocarbons such as benzene,
toluene or xylene; carboxylic acids such as acetic acid,
formic acid, propionic acid, butyric acid or
trifluoroacetic acid; amines such as N-methylmorpholine,
triethylamine, tripropylamine, tributylamine,
diisopropylethylamine, dicyclohexylamine, N-
methylpiperidine, pyridine, 2,6-lutidine, 4-
pyrrolidinopyridine, picoline, 4-(N,N-
dimethylamino)pyridine, 2,6-di(t-butyl)-4-methylpyridine,
guinoline, N,N-dimethylaniline, N,N-diethylaniline, 1,5-
diazabicyclo[4.3.0]lnon-5-ene (DBN), 1,4-

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



hydr ogencar bonate; al kali netal acetates such as

sodi um acetate, potassium acetate, lithium acetate or
cesium acetate; alkali metal hydrides such as |ithium
hydri de, sodium hydride or potassium hydride; al kal
metal hydroxi des such as s@d8ium hydroxi de, potassium
hydr oxi de, barium hydroxi de or |ithium hydroxide;

and, alkali metal fluorides such as sodium fluoride
or potassiumfluoride; alkali netal al koxides such as
dsedauntpet bogi dep] andeyrr -enkoxink) sodigimdriitraxi de,
pot assi um net hoxi de, potassi um et hoxi de, potassi um
whtbut oxhde mixkdt bblmennst dxerdesf .al kal i net al

trial kyl siloxides such as sodium trinethyl siloxide,
pot aBsampd ¢5 i oBthytesi togiddénothel irehictimotiusi et lpgElch step
sil oxi de; alkali netal nercaptans such as sodi um
ofhPEAEERGREJA 5P SodRGRILE GEtava s oy sgfeni aclbases
such as N net hyl nor phol i ne, triethylam ne,

atl kppioP§ladi ﬁérbpﬂaB@tSyﬁalﬁafhés A ISEP FRARAM i ne,
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cir oal E%%@XLE%%F qﬁﬁ%%ﬁencarb%ﬁgthIn ??ﬁ%? sodium

4 b ﬁgﬁ%lﬂiﬁi‘%ﬁé%@%bme oz Lithion
ARG 2 2 ; Z]alqéf‘atl"’ln@né‘gfﬁ%ei%tés Such as sodlum

i azabi cycl o[ 5. 4.'0] undec- 7-ene (DBU); organonetal i

aQ%&%&eSU%ﬁm%%éldﬁﬂédeﬂdﬂévlﬂﬁtﬁiﬁﬁ'&@étate or cesium
d||sopropylan1de or lithiumbis(trinethylsilyl)amn de;

aedat@d A kRCiidsne tHIC s Mo | ech BExanpl €si@h hydride,
condensi ng agents used in the reactions

sodium hydride or potassium hydride; alkali metal
hydroxides such as scdium hydroxide, potassium hydroxide,
barium hydroxide or lithium hydroxide; and, alkali metal
fluorides such as sodium fluoride or potassium fluoride;
alkali metal alkoxides such as sodium methoxide, sodium
ethoxide, sodium t-butoxide, potassium methoxide,
potassium ethoxide, potassium t-butoxide or lithium
methoxide; alkali metal trialkyl siloxides such as sodium
trimethyl siloxide, potassium trimethyl siloxide or
lithium trimethyl siloxide; alkali metal mercaptans such
as sodium thiomethoxide or sodium thioethoxide; organic
bases such as N-methylmorpholine, triethylamine,
tripropylamine, tributylamine, diisopropylethylamine,
dicyclohexylamine, N-methylpiperidine, pyridine, 2,6-
lutidine, 4-pyrrolidinopyridine, picoline, 4-(N,N-

dimethylamino)pyridine, 2,6-di(t-butyl)-4-methylpyridine,



in each step of Processes Ato Cinclude 0-(7-
azabenzotriazol-1-yl)-N, N, N, N -tetranet hyl uroni um
hexaf | uor ophosphat e (HATU), 1-propanephosphonic acid
cyclic anhydride (T3P), di%yclohexylcarbodiinide
(DCCD), 1-ethyl-3-(3-dine ﬁyrawinopropyl)carbodiinide
hydr ochl ori de (EDCl), isobutyl chloroformte
(I BCF) 11, 1' -carbonyl bi s-1 Hi m dazole (CDI), diethyl
cyanophosphonat e (DEPC), di phenyl phosphoryl azide
quiBRPA)ne, NN Hdiioxsudamihide, H.Rydieokypearstingzolle >~
N- hydr oxy- 5-nor bor nene- 2, 3-di car boxi m de,
dibereiot cyarol 4 13 40 ngr -2 T8 €di(RBNhy| anffo) phosphoni um
hexaf!uorophothate (BOP), triphenylpgosphine, and
diApypiaytlel 3ud £ 7 HeStEXanpPBECEY PEdbePhg agents used
in the reactions jn eac? step g% Processes A.10.G.
dimeadeyal RAPT 4 nt Ardehol oRfar i'GEY) éuER 958 CEEHETm
borohydride, lithju boyr ohydri .s0di :
b%?%ﬁo%BFBh?ﬁr?agu%¥ s%ﬁ?%ﬁ1 r%gggﬁﬁ%yggggﬁﬁﬂﬁpe%amlde
bor ape.comal . : = et drgf; ' ds
Bonbr o468 Br Sl e AR S T B A e eyt et
Lum.nu Lde compounds such as - 65
S%Fﬁ?%%u?%?é?&%fnun1hydride, ['ithium al um num hydri de
or EibhbusyebhoxyakEAL NHE Bye@nieéeuskydindeheeaganitsions
of organi c al um num hydri de-based reduci ng agents
1sUeh @S stepdiodmehydreeges reldard deycdidesabut¥ al uni num
hydri de or sodium bis (nethoxyethoxy) al um num
aRpBEindet ramd odl-Kalyil ) - tgINs' ekt etsr ayoeti iy wrom 1 ki um
Exanpl es of palladiumcatalysts used in the reactions
hie aefAc D rstpey syfh aRreo CERSEE A 1 o ParRs RItRSPRPVHF eAE 1 Br

zeroval ent pal |l adi um catal ysts such_as L
cyclic anhydride (T3P), dic¢yclohexylcarbodiimide (DCCD),

l—ethyl—B—(3—dimethylaminopropyl)carbodiimide
hydrochloride (EDCI), isobutyl'chloroformate (IBCEF),
1,1'-carbonylbis-1H-imidazole (CDI), diethyl
cyanophosphonate (DEPC), diphenylphosphoryl azide (DPPA),
N-hydroxysuccinimide, l-hydroxybenzotriazole, N-hydroxy-
S-norbornene-2, 3-dicarboximide, benzotriazol-l-yloxy-
tris (dimethylamino)phosphonium hexafluorophosphate (BOP),
triphenylphosphine, and dipyridyl disulfide.

Examples of reducing agents used in the reactions in
each step of Processes A to C include alkali metal
borohydrides such as sodium borohydride, lithium
borohydride, sodium cyanoborohydride or sodium
triacetoxyborohydride; borane complexes such as borane-
tetrahydrofuran complexes or borane-dimethyl sulfide

complexes; aluminum hydride compounds such as



tetrakis (triphenyl phosphine) palladium (0),
pal | adi um active carbon, palladium(l1l) acetate,
pal ladium (11) trifluoroacetate, palladi um bl ack,
pal l adium (I1) brom de, palladium (l1l) chloride,
pal l adium (11) iodide, pall®dium (I11) cyanide,
palladium (11) nitrate, palladium (11) oxide,
pal |l adium (11) sulfate,
di chl orobi s(acetonitrile)palladium(I1),
aidi b ot phi stbenmortiydii@g pal badium &Lunindinchlygrade, &
cycl ooct adi ene) pal ladium (I11), palladium(I1)
1fclet yh actet oxgd ey pabh adydni @ef ) hydrtfdereppepts of
bi s(di phenyl phosphi no) f errocene] pal | adi um (11)
oxgehi or aemingm  RYHF béazhr FEENESEBESRE) dTFAIHSadiuGh 23
(0), tetrakis(acetonitrile)palladium

I, .
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In the reactions in eac tep of Praocesses Ato .
R N o R Xt A CE g ey
t ti t i al ; .. etc., dth ti
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actrons In each step o ocesses A'to C, each

IQSEE&%%SC%%%EH 3 cpollreehettb£IQm the d eactid @nide

m xture according to conventional methods after
JGQERlStd er ok rbhe 1eeactd:an.adihen desidigt wongatndas s
obtained as follows, for exanple. The reaction mxture
tle% rANAIQRighehny 1petspal iinzed £t d ingol Ub) g pat 1 adiunt
present, is renoved by filtration. Then, water and an
alotivec i dalre cor, g arild asblwentI Buchcetsa et hypa atedate &f k)
trifluoroacetate, palladium black, palladium (II) bromide,
palladium (II) chloride, palladium (II) iodide, palladium
(II) cyanide, palladium (II) nitrate, palladium (ITI)
oxide, palladium (II) sulfate,
dichlorobis(acetonitrile)palladium (II),
dichlorobis (benzonitrile)palladium (II), dichloro(l,5-
cyclooctadiene)palladium (I1), palladium (II)
acetylacetonate, palladium (II) sulfide, [1,1'-
bis(diphenylphosphino)ferrocene]palladium (IT) dichloride,
tris(dibenzylideneacetone)dipalladium (0),
tetrakis(acetonitrile)palladium (II) tetrafluoroborate,
and arylpalladium chloride dimers.

In the reactions in each step of Processes A to C,

the reaction temperature varies depending on solvents,

starting materials, reagents, etc., and the reaction Time



added, and the organic |ayer containing the desired

conpound is separated. The organic |ayer is washed

with water or the |ike and then dried over anhydrous

magnesi um sul fate, anhygrg s_sodi um sul fate,

anhydr ous sodi um bicarbonate or the |ike and

filtered. Then, the solvent 1is evaporated. The

resul ting desired conpound may be isolated and

purified if necessary by appropriately conbining
vausaal depehddsg Por SOXARPILE, rltHTdisnSUN DT Ysed for

i solation and purification of organic conpounds such
reagenséry Seactilpat iteAPaTd e eciPitati on and el uting

i th iate el uent b lication of

Chr BreEbOr BBRThE 4BSFRER COBOSH TTRTITHI & F% C
| vent, b ified b hi gL h | ng. sol i d
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1 on. ocess a process of
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odERmasented: bys dhe, f o5l Bam v Ofhe ar&EOYPon mixture
represented by the formula -N(R )-. Process AHHHN

1sRpprégt Mt Stept Ahl Xdedl BBd inkozublle/ me€Ci8CEnED
L-- (R)n ~)l (V) (V) (Rz)n (ea)
present, is 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 sodiﬁm
bicarbonate 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 reprecipitation and eluting
with an appropriate eluent by application of
chromatography. The desired compound insoluble in a
solvent may be purified by washing the resulting solid
crude product with a solvent. The desired compound in
each step may also be used as is for the next reaction

without purification.



In the present invention, Rl, R2, R3, L, m and n are
as defined above; X1 represents an oxygen atom a
group represented by the fornula -NH, or a group
represented by the formJI%_b_I7 N(R7)- (wherein R7 is as
defined above); and Riaa R3a represent the groups
of RL and R3 in which an am no group, hydroxy group
and/ or carboxyl group contained as a substituent in
groups R1 and R3 is an optionally protected am no
gr olf,odneEdy dXx YL gyraopr aredisorot carboxglingr suppmppund
represent the sanme groups as defined for groups Rl
repre FEt Sl dpy AFhThgenerep Feraudeed Igh phedigdiong tise an
conmpound represented by the general formula (la) and
O%b%%’il sAEOBE 2 (P¥OrB {?Pfes%ﬂfe‘ﬁhf%’ $t&p formpder offisd ©T
reactln a co ound eprese ted by -t he genera
gSSﬁPF tPVpﬁB%ggﬁEmulﬁ Fﬁ%%bﬁésence of a
base |n a sol vent. The conpound represented by the
PEReAETAl formula (1V) wherein X1 is an oxygen atom H
used in &nls step, isga - 68 conmpound known(Tn

art §ea Used stepandi ng imenhodl kpown
| ThgJart " qp a od si er usifng a
REormpourel, know™~ n>fhe art qgga%cost@rtl matoeri al . The

conpowind represamaed by the general fo | @4(1'V)
wherein X1 is a group represented by the fornula - NH
or Engtiepptepensenhednbyohherf pr Rl &* N(R7)r,, awsedh are
inthis step, is a conpound known in the art (e.g.,
ad. dMEdneBhebroye;2000redBes&BT8) anr cixygeasiatpmpr adgaedip
according to a
represented by the formula —-NH-, or a group represented
by the formula -N(R")- (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/or carboxyl group
contained as a substituent in groups R! and R® is an
optionally protected amino group, hydroxy group and/or
carboxyl group, or represent the same groups as defined
for groups R' and R3.

Step Al

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

(i) This step is performed 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)

wherein X! is an oxygen atom, used in this step, is a



met hod known in the art (e.g., J. Med. Chem, 2000,
43, 1878) or a nmethod simlar thereto using a
conmpound known in the art as a starting material. The
solvent used in this step is preferably a hal ogenated
hydr ocar bon, nore preferéb@? di chl oronet hane. The
base used in this step is preferably an organi c base,
nore preferably pyridine for X1 = an oxygen atom or
nore preferably.triethylamne for X1 = a group ,
coh@ReSE Mnetirby it tvef @nriulcer -INH-e@$1 by gpoOpuEePr @56AT8ENg
by the fornula -N(R7)-. The reaction tenperature in
tot hi snestrepl iawsudld yehe 200 tor 40anephed ef aBly2bCtRereto
25C. The reaction time in this step is usuallg 0.1 .
uHow £ AP e WIpriet értad| §D. 8ShdupsatbipdnBgrerial.
(ii) This step is perforned reacting th onpound
obt hge OMPOSIED KEPK ST o4 %ﬁp"g‘lﬁmg?‘g%?%ﬁeﬁ?ggug% (IV)
the general fornula i n the, presence.of asg.in
wherelt \Pgallntl Sarfd FITEH, ]ﬁ'(q‘\grtfessefr}teea‘? p‘?%n%\)/? njao?ﬂglg fint Moz
protective 69 [ S o] m_ 7hydr d
2 B T T OBR TR B and FIG L2 Tha conpodnds T Cre

sé%&%?fggggg%%%%ﬁgg QﬁgﬁﬁahnfQB@UE§t§Y%ég.gs%qiM%dJ“Ghem.

ound known I n the ar .g.,

006442007 gJapanese-Rat ent phaighc@er n esdi2Q06A%209
2%?%’28%7-?%1% 4?§a§§ 682002/8249620) or is éﬁggly

m%ﬂga%ﬁo@ﬁc%dkﬂg Bota (Bethqd Jknowa i tHdre ,arz0qe, ¢i3,
2006/ 4200, Japanese Patent Lai d-Open Nos. 2006-45209
18h6) 200721345844 8ndiUS200He0249620)irgy @ aretgothd known

simlar
in the art as a starting material.

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

The base used in this step is preferably an organic
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(Rﬂ-n

The reaction temperature in this step is 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 hours, preferably 0.5 hours to 2 hours.

(ii) 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



thereto using a conmpound known in the art as a

starting material. The solvent used in this step is

preferably a hal ogenated hydrocarbon, nore preferably

di chl oronet hane. The base used in this step is

preferably an organic base,5%hore preferably

triethylam ne. The reaction tenperature in this step

is usually - 20C to 100C, preferably 20C to 30C. The

reaction tinme in this step is usually 0.1 hours to 96
gheuf 85 ) Pfef et @bl yminbpuhytieo24 , hewsy o rPreeeess B igraups

process of producing a conpound represented by the
igerEr ahdf &ftul a (I1b) wherein X is a nethylene group

or a nethylene group nonosubstituted with a Cl-C6

al kyrhgrougpoundOreprosesse8 ByR8hH BgnerNlRTorgMla (V) ,

NNR& Step BLN/ L +~~..~OHN/ O L R(R)n R3
uayé NO Muq.@b;tepn t ReapFes@funichy@swron;n fthe Rrt RBe g

R3a are as defined above; and

WPAEPESAADS: aTRANEEEn SAETH G R BT My QU200
SheR Bl T8 ggt RS (R,5050 ¥y AAUC NG e, coppound

produced according to a method known in the art (e.g.,
WO2006/4200, Japanese Patent Laid-Open Nos. 2006-45208
and 2007-131584, and US2007/0249620) or a method similar
thereto using a compound known in the art as a starting
material.

The solvent used in this step is preferably a
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 is usually -
20°C to 100°C, preferably 20°C to 30°C.

The reaction time in this step is usually 0.1 hours

to 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 1is a

methylene group or a methylene group monosubstituted with

a C;~C¢ alkyl group.



represented by the general fornmula (Ib). This step is
perfornmed by reacting a conpound represented by the
general formula (VI) with the conpound represented by
the general fornmula (V) and a condensing agent in the
presence of a base in a solMent and then, if desired,
renmovi ng the protective group(s) for the am no,

hydr oxy, and/or carboxyl groups in R' and R3a The
conmpound represented by the general formula (VI),

u n this step, is a conpound known in the art
PT%%QE% 82001/ 9912) or is easily produced accayrding ﬁ\

to a t hiod okno in tiﬂe\ ar by 839 US2081/ 94912}
ne%h I mif at ] 0 z j
ash\a stArt HNg

rial. The sa 'ent use
step i S”%referably .an anide, npre3pre%pwab y
N, N—dpnethylacetanrﬁ' The base used |n t%l@»step i's
preferably an organic base, nor e preferably
tr|eIhytherpeesenﬁlanBetc@ndeﬁsrn@ aggnt lused i thi s
step_is preferably T3P or BOP. The reaction
ahenpet s s rdefinedtapoys/ uandl Ry reppeseptigpdivdrogen
preferably OC to 60C. The reaction tine in this step
atomuSrald F10C1 HKYs 9¥8UB6 hours, preferably 1 hour

to 24 hours Process Cis a process of producing a :
conp§@ﬁd represented by the general fornula (1V) used

N DR e, L ERE L
rreesseenng edj 1?9/ ‘El@@ 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, if
desired, removing the protective group(s) for the amino,
hydroxy, and/or carboxyl groups in R'® and R™.

The compound represented by the general formula (VI),
used in this step, is a compound known in the art (e.g.,
US2001/9912) or is easily produced according to a method
known in the art (e.g., US2001/9%12) or 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.



formula -C (=0) -0-Rd4a; X1 is an oxygen atom and L is
a group represented by the fornula -CH= or a
net hyl ene group. Process C OProt Step Cl1L OProt Step
CH O0-~XT 11 { 2)n "OCH3 R4a0 (RZ)n R4al0 \()-o0
(M1) R4a0"'"P OCH3 0 (IX) @ (xX) (M1l) OProt OProt
CH Step Step G44__ R4a0 \ 2 R4a0 0 { 2)n R4da0 0 (RZ)n 4
(R)n 0 (IX) (XI) (XII) 0 OH Step C5 Roe 0 RZ)n R4aO
(RZ)n --\< OO (X111) (XiI) In the present
i nverHd bn s Mg kA aleeadsindehi Bedrapove; pRéderably
represents a group in which an am no group, hydroxy
TOp Oylp BoE/ or carboxyl group contained as a - 72
substituent in group R4 is an optionally protected
am Nthe Ofeaks i dvy dit anxye g oupeand/ ahicashepyli sguewzl lor -
represents the sane groups as defined for groups R4,

2 rOtt ¢ e EsENtcy e fa fadie @°Cve grafg . f or t he hydroxy
group. Step d

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 a compound
represented by the general formula (IV) used in step Al
of Process A and represented by the general formula (X)
or (XII) wherein R® is a group represented by the
formula -C(=0)-0-R*; X' is an oxygen atom; and L is a

group represented by the formula -CH= or a methylene

group.
Process C
oPret  Step C1 OProt  Step C2
o~ .
P~ocH3 R OA{CEZ/)N A<_-C(’F:?zr)n
(vu) Y °°“3 (1X)
)
OProt OProt
_ Step C3 : ‘(@T
R@0 £ oy, REto T,
° X1 i
o) OH
Step C5
\ N
R*0 , R0 (R
X °

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

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



This step is a step of producing a conpound
represented by the general formula (1 X). This step is
performed by reacting a conmpound represented by the
general fornmula (VI1) with a conpound represented by
the general formula (VIIF) 72nthe presence of a base
in a solvent. The conpound represented by the genera
formula (VI1) and the compound represented by the
general formula (VIIIl), used in this step, are

s ﬁ%%ﬁ%ﬁéﬁ@lﬂnagﬁ&ﬂ?Q@hQS kKoWspt Dot del @rproteated amino
easl

y produced according to a nethod known in the

g{?ﬁpprhﬁdﬁgiﬁogr§ﬁﬁ1éﬂﬁ/&hete&boagﬂngroapcompoum@resents
nown in the art as a starting material. The sol vent

LS eglah tltgbbﬁp&g@ iisf pnefiefahl ywranpaniRde, Prapr gepresents
preferably N, Ndinethylformam de. The base used in
atprststepvesgpoepefabl yhanhaidkaldy gmsta- hydride, nore
preferably sodi um hydride. The reaction tenperature in
SthpsCitep is usually - 20C to 100C, preferably 0OCto
60C. The reaction tinme in_this step is usuall% P.l
hourBhis oS8P hosr, Speef ef aBrP B HEGr & §°3% s.
Step C2 - 73 This step is St o{ roduci ng the
r epABEERE =5 B 658N CEFSHF 1t rﬁoﬁﬁﬁara Dﬂo’r mula (X). This
step_is perforned_by_renmvi t At LCl | Vo ALUP
for ?Hé5h§8?8x§sgPS%SOFWthE%Eé%%%ﬁ%gmfepresé%ted by
rte?aere eer}%re%{ bfyortrﬂ'leI %e(nle)gal ngPm@a (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
(VITII), used in this step, are respectively a compound
known in the art or are 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 solvent used in this step is preferably an amide,
more preferably N,N-dimethylformamide.

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

The reaction temperature in this step is usually -
20°C to 100°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.

Step C2



This step is a step of producing a conpound
represented by the general formula (XI). This step is
performed by hydrogenating the conpound represented
by the general formula (1 X) in the presence of a

pal | adium catal yst in a solA%2enrt in a hydrogen

at nosphere. The solvent used in this step is

preferably an al cohol, nore preferably ethanol. The
pal | adium catalyst used in this step is preferably

pal lradiunkact i;\e Carhan.o fThers 8acihgnc hemperabuha i n
this step is usually OC to 100C, preferably 20C to
ré%%%séﬁ%édqgﬁtiﬂﬁ dénersd EbBksuskegxihs usually 0.5
hours to 96 hours, preferably 2 hours to 48 hours.
St errGhk Bied Stepdtarmsé@pbof renodicgngheheroarpoand
represented by the general formula (XIl). This step is
gpenpof ordthy nedovkpggrheppriot et veommgrowp fepragwnted
hydroxy group in the conpound represented by the
bygeheeagefieraul dofxn}a ST&P-C5 - 74 This step is a
step of producing the conpound represented by the
Sgenefadl forrmula (XI1). This step is performed by

reacting a conpound represented by the genera
f or S (397 ) i § oGP eBCPRGIIRGERt 3 ORIt

-Lhg.compound, repregented by g, qengral formula

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
alcohol, more preferably ethanol.

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

The reaction temperature in this step is usually 0°C
to 100°C, preferably 20°C to 80°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 Cb



(XI'11), used in this step, is a conmpound known in the
art (e. g. , J. Med. Chem, 2006, 49, 2496) or is
easily produced according to a nethod known in the
art (e.g., J. Md. Chem, 2006, 49, 2496) or a nethod
simlar thereto wusing a-cOmpeund known in the art as
a starting material. The solvent used in this step is
preferably an al cohol, nore preferably nethanol. The
reduci ng agent used in this step is preferably an
al kal; l ydrd rahky csagbuny
borgﬁv&??ﬁ%F’$%£q$é§%¥?§ﬁfﬁgﬁ§g?§$§?e in thig step is
rdisHadd ¥ aq BBE £9e 1006 r o1 eferabhy Q@1 .30C. The
reaction tine in this step is usually 0.1 hours to 96
hours, i preafess abd yodk Sotesd sbyor2dchanygsa komphend
description above, the protective group for the
r&aht 8ongEQUPy Whhehgaayrbe proomedteedX I e witydraoxyeducing
group which may be protected”, and the "carboxyl group
aghnchimay belpeotected” in the definitions of R a,
R3a, and Rda refers to a protective group_that can be
cl editedl capeuRReRRES S PREREILYUER a9 R FdRdgdRdMysids
hydrolysis, - ~5 electrolysis, or phot I%sis, andth t'
(KépEesenesdalpr steét SHEP grouf %HW§ SR i the et

| hetic chen T
8 Sar. O PHBHoctreE o AUIE ) i or T e St ResT Loy g
Edition, John Wley & Sons., 9
Sy e kS it s

Mé y.drc?l)é}{l.gr %%%%g@l??;d?@@e &¥ OF erﬁé@lqui Qiﬁlbfar thereto

initions o and Rd4a 1s not particularly
using a compound known in the art as a starting material.

The solvent used in this step is preferably an
alcohol, more preferably methanol.

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

The reaction temperature in this step is usually -
78°C to 100°C, preferably 0°C to 30°C.

The reaction time in this step is usually 0.1 hours

to 96 hours, preferably 0.5 hours to 24 hours.

In the description above, the protective group for
the "amino groupvwhich 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 hydrogenolysis, hydrolysis,



limted as long as it is a protective group for
hydroxy groups used in the field of organic synthetic
chem stry. Exanples thereof include: a fornyl group;
"al kyl carbonyl groups"” such as the "C2-C 7

al kyl carbonyl group" exenpldft+ed above, hal ogenated
al kyl car bonyl groups (e.g., chloroacetyl,

di chl oroacetyl, trichloroacetyl, and

trifluoroacetyl), al koxyal kyl carbonyl groups (e.g.,

cTBthoxyasety! br BREtUNSat U ated aldpHoarony st ive
(e.g., acryloyl, propioloyl, nethacryloyl, crotonoyl,

gté@ﬁr@éﬁ@@ﬁhlyaﬁéeGEanOﬁgthkr%ynﬁhﬂuﬁd)chemlstry (see
‘aryl carbonyl groups" such as aryl carbonyl groups
e(@.9. T.bwnzagykenexetnapht h®ot eandi 3-Grapipshoyl )Qrganic
hal ogenat ed aryl carbonyl groups (e.g., 2-bronobenzoyl
Sandhdsdhl, oBabeRzaykpn, CTo88 Wﬂﬂ@&zﬁeﬁpmﬂylbarbohy$99))
groups (e.g., 2,4,6- trimethy Ibenzoy and 4-tol uoyl),
Ci- CBﬂaﬂR@xWEat:ééipta@?I ehPEEnyIthgr o@@t(e@tgwe group"” for

4-ani soyl), nitrated aryl carbonyl grggg
theni' pyeBeRZo T O "It o ma@bé?ﬁzdylr @ ih e

| k b | d anyl
d% e%%ﬁ%%fﬁ%%ﬂ% N %Qanjds Ko PRatfiditarty
b I : v
% on ﬁ%o;rzl}égsg 2 X %‘%%9&(:@9%.}% for ﬁydroxy
Ik :
okgsy%% e Y

%g é@@)fﬁéDﬂdé“(éWEofﬁyg ,group; "alkylcarbonyl
2 tr| | or oet hoxycar bonyl and

dﬁé‘hyéxﬁﬂ yal§t&}9é<wcazr—*¢9nysll)<y1'aa&woaiwdrg%y;@anyI or
tetrahydrothlopyranyl groups” such
:einAhyfirapydedy ; wéloékmmﬁanteukgmydmbpmyangZOMbs 4e.q.,
chloroacetyl, dichloroacetyl, trichloroacetyl, and
trifluoroacetyl), alkoxyalkylcarbonyl groups (e.g.,
methoxyacetyl), and unsaturated alkylcarbonyl groups
(e.g., acryloyl, propioloyl, methacryloyl, crotonoyl,
isocrotonoyl, and (E)-2-methyl-2-butenoyl); "arylcarbonyl
groups" such as arylcarbonyl groups (e.g., benzoyl, a-
naphthoyl, and P-naphthoyl), halogenated arylcarbonyl
groups (e.g., 2-bromobenzoyl and 4-chlorobenzoyl), C;1-Csq
alkylated arylcarbonyl groups (e.g., 2,4,6-
trimethylbenzoyl and 4-toluoyl), Ci-C¢ alkoxylated
arylcarbonyl groups (e.g., 4-anisoyl), nitrated
arylcarbonyl groups (e.g., 4-nitrobenzoyl and 2-
nitrobenzoyl), C;-C; alkoxycarbonylated arylcarbonyl
groups (e.g., 2-(methoxycarbonyl)benzoyl), and arylated

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



met hoxyt et r ahydr opyr an-4-yl, tetrahydrothiopyran-2-yl,
and 4- et hoxyt et r ahydr ot hi opyran-4-yl ;

“tetrahydrofuranyl or tetrahydrothiofuranyl groups”
such as tetrahydrofuran- 2- yI and
t et rahydrot hi of uran-2-yl = “$i Iyl groups" such as tri-
(C1-C6 alkyl) silyl groups (e. g. , trinethylsilyl,
triethylsilyl, isopropyldinethylsilyl, t-
butyl di net hyl silyl, methyldiisopropylsilyl,
" ekt dryy el rdoniutgt sipyt , sarld &80 tisepY opyd-sidldoxyarakbonyl
(C1-C6 alkyl) diarylsilyl or di- (Cl-C6 al kyl)
groyh'Si ¢yAmpriotipsd dleoyge, and phery mkiopysidnydonyl groups
di phenyl but yl si | di phenyl i sop ylsilyl, and
sphehnyteted dpy dp@:f@wylgvr ar ’arkoﬁrrefgmﬁl}@ﬂd@ﬂslyjs&lfpup
as (Cl1-C6 al koxy) net hyl groups , et hoxynet hyl ,
(4;d- di ?m%h%ftn%%%s@h%@ﬁyparbewéxglﬁét ﬁy|

BRI 3 SEESSRRLTEL D o LSRR 4
IRl (6 LSO

I gh h 2- ghl th h
VG BeP P TT A B Ry P YaBCT 2o dch 8 (C1- OB Al kowy) ot hyl

mQEgB%gtgﬁg?hgg%g?gggﬁ¥ﬁt&i %@qr ?é/'d%%‘%‘l%@%ﬁhzdﬁ,

et hyl ¢roups
agdz42mk%h6ﬁ§959§ﬁhyhkothl@ r@%L49r YPS't th Asr G kdbhyl
al kyl groupsS substituted lto aryl groups (e.g.,

099@éﬁ&ah&&rﬂ@ﬁﬁbﬁﬁ&@&@hybxob%s"nﬁmaﬂnd§ﬁﬁdb&ahydrofuran—
di phenyl net hyl , triphenyl nethyl, a-

2RgphR demhenyﬁmtﬂmwaxmadn—@—qm hryd et hyd Jowra" Gudb as
al kyl groups substituted by 1 to 3 aryl groups having
tand - (@nyCe rd gy SISty uweduby CGl-@6, at kyhetEyi€61iyvl,

al koxy, nitro,

triethylsilyl, isopropyldimethylsilyl, t-
butyldimethylsilyl, methyldiisopropylsilyl, methyldi-t-
butylsilyl, and triisopropylsilyl) and (C;-Cs
alkyl)diarylsilyl or di-(Ci-C¢ alkyl)arylsilyl groups
(e.g., diphenylmethylsilyl, diphenylbutylsilyl,
diphenylisopropylsilyl, and phenyldiisopropylsilyl):
"alkoxymethyl groups" such as (C;-Cg alkoxy)methyl groups
(e.g., methoxymethyl, 1,l-dimethyl-l-methoxymethyl,
ethoxymethyl, propoxymethyl, isopropoxymethyl,
butoxymethyl, and t-butoxymethyl), (C;-Cs alkoxy)-(Ci-Cs
alkoxy)methyl groups (e.g., 2-methoxyethoxymethyl), and
(Cl-Cg halogenated alkoxy)methyl (e.g., 2,2,2-
trichloroethoxymethyl and bis(2-chloroethoxy)methyl);

"substituted ethyl groups" such as (C;-Ce alkoxy)ethyl

groups (e.g., l-ethoxyethyl and 1- (iscpropoxy)ethyl) and



hal ogen, or a cyano group (e.g., 4-nethyl benzyl,

2,4,6- trinmethyl benzyl, 3,4,5-trinethyl benzyl,

4- met hoxybenzyl , 4-nethoxypheny|diphenylnethyl,

2-nitrobenzyl, 4- nitroben 4- chl or obenzyl ,

4- br onobenzyl, and 4- cyano enzyl)

"al kenyl oxycar bonyl groups" such as vinyl oxycarbonyl

and al Iyl oxycarbonyl; and "aral kyl oxycarbonyl groups”

whose aryl ring may be substituted by 1 or 2 C1-C6
hal qoxyated e thpl ggoopss $ech. a8, BeRzyiroxydamruermyiyl) ;

4- nethoxybenzyloxycarbon I, 3,4-

" IF Rk b xgher | oi‘}@%r@)%néi CQﬁrMyJobfmms)xgl@mmwted

and 4- nltrobenzyloxycarbonyl The protective group is
bbr%f*é@a%wr‘ah %FR‘}JP%aK%o@]y} §esap L, aosinaphtgndaptiarl, B-

aral k n the description above, the

na?ﬁ%%%%@?%%ygroﬁbphF%Ylm?FEYieaF%éPﬂeqyﬁmﬁihMﬁmhfnay

FE PSS B B 0, PR e B o
aPkOL CELLYSS ggmt&eﬁtgarggxx' sV R H¥ing an

ani ¢ synthetrt chem st
r 1 I r
afgg\/g?ﬁg' Q&ﬂ)é@?tug‘%?l gr %%ea é‘lﬂcylgagd‘llg G o iﬁgﬁ%b' ESQro,

hd: pEeRENYE, a 2cpaapegybupand . &- neqhydet%yqb%eéw,, 2,4,6-
"C2-C6 al kynyl groups" such as ethynyl’, 1-propynyl,

t2ipeopyDyénzyapd3l4petbyim@cpraopemylil b meme@hcfs@benzyl
hal ogenat ed al kyl group"” exenplified above; Cl-C6
4 hyet baygbkyhyhdoppsnglimhthgsd , hpdnaxyretdngy1gnd: -
2-hydroxyet hyl ; (C2-C7 al kyl carbonyl)-(C -C6 al kyl
ngtoopshzglchdashacetpbeneyhyl 4-bidoeckramad iyl agrdoups”
exengllfled above; and the "silyl
cyanobenzyl) alkenyloxycarbonyl groups" such as
vinyloxycarbonyl and allyloxycarbonyl; and
"aralkyloxycarbonyl groups" whose aryl ring may be
substituted by 1 or 2 C;-C¢ alkoxy or nitro groups, such
as benzyloxycarbonyl, 4-methoxybenzyloxycarbonyl, 3,4-
dimethoxybenzyloxycarbonyl, 2-nitrobenzyloxycarbonyl, and
4-nitrobenzyloxycarbonyl. The protective group is
preferably an alkylcarbonyl group, a silyl group, or an
aralkyl group. .

In the description above, the "protective group" 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 "C;-Cg alkyl group"

exemplified above; "C;-C¢ alkenyl groups" such as ethenyl,



groups” exenplified above. The protective group is
preferably a O -C6 al kyl group or an aral kyl group. In
t he description above, the "protective group” for the
"am no group which may be groLected" in the
definitions of R a, R3a, ang Rda is not particularly
limted as long as it is a protective group for am no
groups used in the field of organic synthetic
chem stry. Exanples thereof include: those simlar to
L-prepenaliy IZcRIsRFAY lgr GUps" L -RaehY aryreapBeRyl; "C2-Ce

LBiguRs" the alkogcartony oroups’, the “SIYL
e oA
T AR T TSR oron s URAE A GRTRS <uon
2B R AL i G TRtk R ERTE LSS,
a%ki%éiﬁﬂﬁ%Eﬁ%Liﬁﬁpﬁk gakieyLrdeRR) such as acetylmethyl;

[ orosalicylidene, diphenylnethylene, and

t - CUong, 2-g Fyes ox yohenyl ) pheaybpetByY! ene. tHRe "silyl
protective group is preferably an al kyl carbonyl
gy @tems Vi Casdonybvgr oufhe -p7SteOtias group is
al koxycar bonyl group, nore preferably an
pd fkeoxatehy bony]-qQr alpy lTheosipepss raequard gyl group.
protection/ deprotection are perfornmed according to
knovim rigteh otfss iyt exangid@ve t hehe nbphotisctéser gbedpi'nfor
Theodora W Geene, Peter G M Wits, "Protective
tig olgelidn ©xgami ¢nSyht Kegi Be" PT9ggCtAd |igy the
I nterscience_Puplication, etg.). The conpound or
deharHatorogPEally &cceptlhl B “sat not particularly

limited as long as it is a protective group for amino
groups used in the field of organic synthetic chemistry.
Examples thereof include: those similar to the
"alkylcarbonyl groups", the "arylcarbonyl groups", the
"alkoxycarbonyl groups", the "silyl groups", the "aralkyl
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,
4-nitrobenzylidene, salicylidene, 5-chlorosalicylidene,
diphenylmethylene, and (5-chloro-2-
hydroxyphenyl)phenylmethylene. The protective group is

preferably an alkylcarbonyl group, an arylcarbonyl group,



t hereof of the present invention can be adm nistered
in various forns. Exanples of the route of
adm nistration include oral adm nistration using
tabl ets, capsul es, granqje§9 emul sions, pills,
powders, syrups (solutions),” and the |ike and
parenteral adm nistration using injections
(i ntravenous, intramuscul ar, subcutaneous, or
i ntraperitoneal adm nistration), drip infusions,

0% (P HEUFY @RI a¥ T @dRT nerrabiredRrakad @me | i ke.
These various fornul ati ons can be prepared as drug

2 F RIS AR WPt o usual net hods using ai ds usual |y
use%‘in the field . of drug fornulation such as

exciGITREPS FGRIS.nEi B At 85F AR LICPESF PERAES, 2re
S ST A e PR Nt o e S A
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" : . S04 2hl Qr lLUGO red, - _
LR ERe SIS g U e gt Fassey

T6€ + 3k OS€ce AP Bl Eh€E 6n@Ck@c i nders  such as water,
et hanol , propanol, S|np(e syrup, glucose - 80

sol utHeoongdamh ©olphd ofaceebat EB189! HEEBPLable salt
car boxynet hyl cel | ul ose, shellac, nethylcellul ose,

tipatassi afn phesphasent andvpolty\winnylapy beoladdang;stered in
di sintegrants such as dry starch, sodium al gi nate,
vagaeus pbodes , |Exrmmaran pdwdke, reotdeumf administration
. hydrogencar bonate, cal cium carbonate, pol yoxyethyl ene
1ok bie apra bt agmbeidtrasiens usdodi abladsyl capdwltes,
steari c nonogl yceride, . _starch, and | actose;
gﬁ?%‘ilh?%gr%@ilgﬁl?%ﬁibpﬂéll§rs@c9*r’d§§5r syrups (solutions),

and the like and parenteral administration using
injéctions (intravenous, intramuscular, subcutaneous, or
intraperitoneal administration), drip infusions,
suppositories (rectal administration), and the like.
These various formulations can be prepared as drug
products according to usual methods using aids usually
used in the field of drug formulation such as excipients,
binders, disintegrants, lubricants, flavoring agents,
dissolving aids, suspending agents, and coating agents in
addition to the active ingredient.

In the use as a tablet, examples of carriers that
can be used include excipients such as lactose, sucrose,
sodium chloride, glucosé, urea, starch, calcium carbonate,
kaolin, crystalline cellulose, and silicic acid; binders

such as water, ethanol, propanol, simple syrup, gluccse



sucrose, stearin, cocoa butter, and hydrogenated oil

absor pti on enhancers such as quaternary amoni um salts

and sodium |l auryl sulfate; hunectants such as

gl ycerine and starch; adsqrbents such as starch,

lactose, kaolin, bentonit&P and colloidal silicic

acid; lubricants such as purified talc, stearate,

fluoboric acid powder, and polyethylene glycol, and

so forth. Furthernore, tablets coated in usual ways
salucth as,  Sftorr dx aapl ;i sugage taat edsof ablhiens,

gel atin-coated tablets, enteric-coated tablets,
cdndarywosetred cebl et sse dotibt bl hayemethbleed ludnsge,

nmul til ayered tablets can be prepared as required. In
DAt HsE FhERhdte, XRAPPREYBLNFAPYTEPS 10RAR /can  be

used include excipients such as gl ucose, |actose,
dievleee PRt , SWEardh, ARy df bgERRL e§OFeyBt ABIGeTGHE, agar

kaolin, and talc; binders such

wd d
PHART ¢, L POWRT & PPYAGhcant }uﬁe3§P§%9€§§§r %ﬁghﬁﬁ

| Si h : f ,
ST e ot suppoert Iy PTReCREkpiTah Pl iai

ry, a

egﬂ&@,@oém figk 123}% stg§egteg@qcemgg§ﬁeeﬁlde,

erebf include pofy ene glycol, cocoa ter,

sthgher .ahcphetssehi ghg&neggga@io%fstﬁﬁﬁ,bi&%@ighch as

sem synthetic glycerides, and so forth. In the use as

s@brbbbectionrihhechepaubaticens cam bedryRpared asl;
solutions, emnulsions, or suspensions. Preferably,
abbesgt $6h UbhBASCceeBULSCANS s @M@ tBUSRRNS DB A salts

sterilized and are isotonic with blood. Solutions for
apiogduditg Lhesglsshltfbars, hemectiaors santh suspengcensne
and starch; adsorbents such as starch, lactose, kaolin,
bentonite, and colloidal silicic acid; lubricants such as
purified talc, stearate, fluoboric acid powder, and
polyethylene glycol, and so forth. Furthermore, tablets
coated in usual ways such as, for example, sugar-coated
tablets, gelatin-coated tablets, enteric-coated tablets,
film-coated tablets, double-layer tablets, 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 ethanol; disintegrants such as
laminaran agar, and so forth.

In the use as a suppository, a wide range of

carriers known in this field can be used, and examples



are not particularly limted so long as they can be
used as diluents for nedical use, and exanpl es
t hereof include water, ethanol, propylene glycol,
et hoxyl ated isostearyl alcghol, polyoxyl ated
i sostearyl al cohol, polyoxy ~ethylene sorbitan fatty
acid esters, and so forth. In this case, a sufficient
anmount of sodiumchloride, glucose, or glycerine my
be added to the fornulation to prepare an isotonic
thereef olmchadeunaredhyiene Ad vaidds, candd draster, higher
soot hi ng agents, and the like may al so be added.
2 EGPRALF moREINE B BIFRECAGBATST Spr &t vexgmisynthetic
gerfu S, fIa orln% ggnts sweeteners, and the |ike
AReT A addRat §°t h8TEBove- nent i oned fornulation i f
gs .can | sq be

F h h
adde sq¥%elﬁﬁ%a%?e%$02§??% lgﬂgr |e§Pr 5&@@5 can be

d f I
Ppartretrar o P T Tee, AT et et Sve by

PW@EQP&bP tlaﬁeggt ab1ut9pRasi te&n%rldgll%%f era . L{lsr%e%s?ioé’{qs

by wei gh he dose vari es "dependi ng dn synp age,
aa@dst@fellih!sa ghat B%epafsb%%l(:a Wl aaded s%%@bns
in particular, - 82 human) In the case of oral

fadnppbatitahobhekhe sonae@mr;d%duﬂtmctnsialalryd NsAd d Sons
fromO0.1 ng as the lower limt (preferably 1 ng, nore

apeefiet abhyt10uirg) ltyo 1i2G@e dmgoad drite appeiey} iddt be used
(preferably 100 ng), which is divided into 1 to 6

aaogeéudepéndpngm@dlgyﬁpmﬁﬁs anx amamgs. Hergieradderinclude
the present invention will be described nore
w3peEr f PERRNG 1w PHOPELenengd vice 1bx &riplaty kaftk JTelstostearyl

alcohol, polyoxylated isostearyl alcohol, polyoxy
ethylene sorbitan fatty acid esters, and so forth. 1In
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, soothing 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, if necessary.
Furthermore, other drugs can alsoc be added.

The amount of active ingredient compound contained
in the above-mentioned formulations is not particularly
limited, but is usually 0.5 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-blooded animal, in particular,



Exanpl es. However, the scope of the present invention
Is not intended to be limted to these. In these
Exanpl es, elution in colum chromat ography was
performed under observation,by TLC (Thin Layer
Chr omat ogr aphy) In the TLC observation, silica ge
60F254 manuf actured by Merck was adopted as the TLC
pl ate; solvents used as eluting solvents in colum
chr omat ogr aphy were adopted as devel opi ng sol vents;
a dngnan) UV detdd srasLhdvpt d2as8inhetgatéeniothe
met hod. Silica. gel SK-85 (230-400 nesh) .al so
reReTUReRIet 2Bt MR EkY oflCSeffordt e N i JB8b-afs0-he
mesh,. FUJl SILYSI A CHEM CAL LTD. was. us as silic
LGEET b | IRFSLCFRoaddl M PO s BAeE i 10 19 ko
omat ogr aphy, Bi gt age . aut,onatd ¢ ro raphy . . .
2@@@&‘% ?1% ?@% &?p%s§386?06 a féelrya urlsyegﬁ} dl)'%“eg%s'ol%ﬁhs S
aflgpeLibed. LNy eaghcEuRIBLe R ISR AP Alld k.
solvents at the prescribed ratio {or this ratio was
changed appropriately according to need).
Abbrevi ations used in Exanples nean the follow ng: -
ER8mpM®s mlligram g: gram ni: milliliter, Miz:
megahertz. |In Exanples bel ow, nucl ear magnetic
resanareenafher pi taét preseateninednttd cas wiH INMe) described
spectra were indicated in 6 values (ppm) in terns of
mohenspabishchi lyalwues wetfle tegtcanes s bae asd Test
standards. Splitting patterns were represented by s
Ekempsengl diowevénr tbebbeppe off gha mnssent damyeptfiom is
quartet. Mass spectronetry (hereinafter, referred to
ngs WBfendgsd &en ﬂé@%ﬁ?&%ﬁ?Fﬂﬁ?%¢ast At om
Bonbar dnent ), El ) ,
' In thesée Examples, elution in column chromatography

wasvperformed_under observation by TLC (Thin Layer
Chrbmatography). In the TLC observation, silica gel
60F,54, manufactured by Merck was adopted as the TLC plate;
solvents used as eluting solvents in column
chromatography were adopted as developing solvents; and a
UV detector was adopted as the detection method. Silica
gel SK-85 (230-400 mesh) also manufactured by Merck or
Chromatorex NH (200-350 mesh, FUJI SILYSIA CHEMICAL LTD.)
was used as silica gel for columns. In addition to usual
column chromatography, Biotage automatic chromatography
apparatus (SP-1) was appropriately used. The solvents
described in each Example were used as eluting solvents
at the prescribed ratio (or this ratio was changed
appropriately according to need). Abbreviations used in

Examples mean the following:



(El ectron lonization), or ESI (Electron Spray

I oni zation) nethod. (Exanple 1)

trans-6-[ 3-(2-fluoro-phenyl)-ureido]-

3, 4-di hydro-| Hi soqui nol i ne-2-carboxylic acid 4-

met hoxycar bonyl net hyl - cycl obéxyl ester F HHNY N

,OYNp HIC- OO (la)

(1, 4-di oxa-spiro[ 4.5]dec-8-ylidene)-acetic acid

nmet hyl ester To a DMF (50 nL) solution of trinethyl
nghosphbhoaert age ¢28mplil : sodilumlhydm,deHA umdgahab% .

or higher, 7.03 gb?mas added in small portions at OC

The 1% ke Sribe Lee Vi hae retagoetdonresopanatur e

and  stirred for 30 nminutes. A DMF (50 nL) solution of
(Rerepnaieget ohekare8foRe ABNOBt NYRenepketak (25e2 Q)
.was added, thereto in small portions at room
1pghpebafut®. O TR SUCS uSPRIAST &R BESTSt Pfr ededical9 shaufits
vgfgegi&uéed m%th a, s?tu at ed aqueous, so] ution_of

Zrmoni Uht ChFoFF a8 PELFORBRS BY WG &aTosct | 6RS LkitdRy

o e [ was hed, wt h

oe Pt B rer PR aY, By M EnSRdiTut A dpple,
tthgp ratgd. 4 The,r gsi was purified by

chrong?ggggihygﬁﬁe%aﬁgfeg ?%%ggétate:S:l) to obtain
the Nddd sk €29 (e Se 1849 25 2.¢0LQELEES a4l mg)

was conducted by the FAB (Fast Atom Bombardment), EI

(Electron Ionization), or ESI (Electron Spray Ionization)

method.

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

methoxycarbonylmethyl-cyclohexyl ester

F
: H H
NTN
0 . \H/
O 0
(la) (1,4-dioxa-spirol4.5]dec-8-ylidene)-acetic acid

methyl ester
To a DMF (50 mL) solution of trimethyl

phosphonoacetate (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 DMF (50 mlL) solution of 1,4~



1H NWVR (400 MHz, CDC13) : 8 (ppm) = 5.75-5.65 (1H, m
, 3.99 (4H, s), 3.70 (3H s), 3.01 (2H, t, J =6.7
Hz), 2.39 (2H, t, J =6.7 Hz), 1.81-1.75 (4H, m;. M
(El') mz: 212(h@+.(1b)_8 N
(1,4-dioxa-spiro[4.5]dec-8-§|)-acetic aci d net hyl
ester An ethanol (50 nL) suspension of (1, 4-dioxa-
spiro[4.5] dec-8-ylidene)-acetic acid nethyl ester
(6.57 g) obtained in Exanple (la) and pall adi um
cycarbenafedirhy MAEAFHNY M Rltdgenl? edugedvas praeat
tenperature for 24 hours. The reaction m xture was
theiretter @ §A@ L lc A& & T0E redrReE2Wasepurt#ied

ST AT L LA e
23T R RIS ETuS S (a1 Q) | SHE (BlEnyor B8 1 gl lowed
oy o FoltFapsiorty etlheqnff dgthacd, (pde fotthle 1qver
waés';/gw"eé'rslfeﬁg%' ﬂa%ae%uﬁfsé)?:@d %W@,e,xtyﬁ%ﬁagfg%@ute%@ gggtﬂx&n

ydr ocnioric acli I on

sullodacetone (rZd0 td)cdmXtaH 840 The residue was purified
(1, 4-di oxa-spi ro[ 4. 5] dec- 8-yl)-acetic acid nethyl

byt drffor#k A Zhh pblreé fedle et hxagpeeat kbl : was t8t iobradn

at roomtenperature for 15 hours. The organic sol vent
thas e vethpsimg and evappr 8785 . a¥he coépwmilrisegoil.

aqueous sol ution was subjected to two extractions
lowinmie qalnyl Maeet @Dl sThe dor ganmi) c =l 8y 815-\8a$5 wdshedn)wi t h

saturated brine, then dried over sodium
3.99 (4H, s), 3.70 (3H, s), 3.01 (2H, t, J = 6.7 Hz),
2.39 (2H, t, J = 6.7 Hz), 1.81-1.75 (4H, m);.
MS (EI) m/z: 212 (M)".
(1b) (1,4-dioxa-spiro[4.5]dec-8~yl)-acetic acid methyl
ester

An ethanol (50 mL) suspension of (1,4-dioxa-

spiro[4.5)dec-8-ylidene)-acetic acid methyl ester (6.57
g) obtained in Example (la) and palladium carbon (10% by
weight) was hydrogen-reduced at room temperature for 24
hours. The reaction mixture was filtered 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, CDCl3): 8 (ppm) = 3.94 (4H, s), 3.67 (3H,
s), 2.25 (2, 4, 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);

MS (EI) m/z: 214 (M)".



sul fate, and then concentrated to obtain the title
conpound (4.30 g, quantitative yield) as a colorless
oil. 1H NWR (400 MHz, CDC13): 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) mz: 170 (M+.8311)

trans- (4- hydroxy-cycl ohexyl)-acetic acid nethyl ester
and ci s-4-(hydroxy-cycl ohexyl)-acetic acid nethyl
ester To a methanol (50 nmL) solution of (4-oxo-

(Igic| oheoxxdyecpcethexnt) dacethyl aestiemetéyl8 egk @bt ai ned
in Exanple (lc), sodium borohydride (1.86 g) was
addéd I iV s updrideehladrDC. aThe sehotion mbHRture
was stirred for 1 hour and diluted with a 10% aqueous

mlahfﬁﬁﬁwech%@ﬂab sBiutnss EL00 lak)dithe -srgami(d. 5] dec-

vent was renoved using an evaporator. The

8' |%?%bl%q%%bﬁsmeg%Y%t?6ﬁeﬁa§43@@1@ét@@tﬁGHEWoln
extrgctl ns with ethgl acetate. The organic |ayer was

h ¥ uPht BGeIbR F nd O OFh&FTRETEd U Pe f OFodiurhours .
I trated t bt
T et e b Te P s T P ECLBHRE 8B 8 reeRy: st ofne
r%ﬁ%ﬁﬁﬁﬁ%d%%g%ogéc?oggéngegégt|hbggngeﬁeFﬁyngéter

i 1 T
ef%%émns C%g%aétﬁ%@ogeéts%% Olth 5§§§n§8fg5%%lf' lb'gg

wd dibd mMpitR. QQtﬁgékeQ bﬂlneﬁ Eh@%)dr%e@oov%rgéo@%ﬂm
1.82-1.67 (4H, m), 1.35-1.26 (2H, 1), 1.10- 1.00 (2H,

swfatks &Fodnmhahl dVRcEAODa VR, t6D6b3)al.n S_h(epnzrmle
c§ﬁ£f£§a9?4.3o g, guantitative yield) as a colorless oil.
"B NMR (400 MHz, CDCl3): & (ppm) = 3.71 (3H, s), 2.41-
2.24 (7TH, 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
ester

To a methanol (50 mlL) solution of (4-oxo-
cyclohexyl)-acetic acid methyl ester (4.18 g) 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 solution (100 mL). The organic solvent was
removed using an evaporator. The remaining aqueous
solution was subjected to two extractions with ethyl
acetate. The organic layer was washed with saturated

brine, then dried over sodium sulfate, and then



(1H, nm), 3.68 (3H, s), 2.26 (2H, d, J = 7.0 Hz), 1.94-
1.24 (10H, m. (le)

trans-6-[ 3-(2-fluoro-phenyl) - ureido] 3, 4-di hydr o- 1H

i soqui nol i ne-2-carboxylic

4- et hoxycar bonyl net hyl - éé ohexyl ester To a

di chl oronet hane (10 nlL) solution of triphosgene (569

ng), a dichloronmethane (10 nlL) solution of trans-(4-

hydr oxy- cycl ohexyl )-acetic acid nethyl ester (850 ng)
coolteni et ddh Ex aript &l T arasid (pyhiydiazy Oy83ohkk Was

gradual | y added dropwi se at OC. The reaction m xture
aqfsi nergiet nerrwormttepelat Bbed  t RBR) sBFr regoflorl®ss oil

hours, and then concentrated. The residue was
aﬂﬁgﬁﬁ%ﬂﬁﬂ%ﬁdQQXYr%%F%?P%WY%bp?GE§PCePﬁé@ BREPML CSTEF,

The filtrate was concenirated.to obtain chloroformte

Qﬁﬁ%ﬂcﬁﬂc%%e%saso?lco RRFoPdhet hane sol ution (10
o LS RS T F P LR 4% 18

1 )¢ 3-41 trah

) sg)%uﬁ}g?ré)o p ﬁ?%/ %r eaﬁi h%%rg ﬁl’orél (rllg %W?ZBOE&(MZ&O O&_)

?%4 (24 03,0) fnghiyigyhyham pe (1. 3smh) oAf teny 1 fjoury, 10-

reactlon m Xture was concéntrated and purlfled by

1 C®b upPy, chy omat ogr aphy (di chl oronet hane/ et hyl acetate)
to obtain the title conpound (1.55 g, quantitative

cyéetg}maswmt@@mlmdz J@M(@Q%ﬂﬂé DVEQ 463 . 66
(ppm 9.01 (1H, s) , 8 52 (1H, d 2.7 Hz), 8.15

IHfimﬁddB d8=(34,6s) 112628nd2H4. 2 ,H?) = 7..32 HAH, 15)94-

7.25 (1H, dd, J =8.2 and 1.6 Hz), 7.22 (2H, dd, J =
1820 &ndHl.#A)Hz), 7.16-7.08 (1H, m,

(le) trans-6-[3-(2-fluoro-phenyl)-ureido]-3,4-dihydro-1H-
isoquinoline~-2-carboxylic acid 4-methoxycarbonylmethyl-
cyclohexyl ester |
To a dichloromethane (10 mlL) solution of triphosgene

(569 mg), a dichloromethane (10 mL) solution of trans-(4-
hydroxy-cyclohexyl)-acetic acid methyl ester (850 mg)
obtained in Example (1d) and pyridine (0.39 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
0il. A dichloromethane solution (10 mL) of this oil was
added at room temperature to a dichloromethane (10 mL)
solution of 1-(2-fluoro-phenyl)-3-(1,2,3,4-tetrahydro-

isoguinolin-6-yl)-urea hydrochloride (W02006004200 Al)



7.04-6.98 (1H, m, 4.51-4.44 (3H m, 3.60-3.55 (2H,
m, 3.59 (3H, s), 2.76 (2H, t, J = 6.0 Hz), 2.22 (2H
d J= 7.0 H), 1.95-1.88 (2H, m, 1.79-1.62 (3H, m,
1.79-1.62 (2H, m, 1.15-}.Q§ (2H, m; M5 (ESI) mz:
484 (M + H+. (Exanmple 2)

trans-6-[ 3-(2-fl uoro-phenyl)-ureido]-
3, 4-di hydr o- 1H i soqui nol i ne- 2-carboxylic acid 4-
car boxymet hyl -cycl ohexyl ester F HHNY N ,OYNO
(HoBB o) Tend tracghytanane2d 1nd) médl.ut Afheof 1 hour, the
trans-6-[ 3-(2-
IERGEEBLpRERYET S NS dEPRT e ALtEiIdbpdr GnPHE S GdUI atbId thes@-umn
arbox lic acid 4-pethoxyc rbonylnethyl cycl ohexyl
EEP@Pt @iaagyg)dbsggpﬁ@&et% ﬁﬁpg 1acetate) to obtain

abut yl anmoni ym - hydroxi de (1.0 nol/L_aqueous
the] Eﬁggﬁ Cameomi < ey e S R s e
wﬁ?@gtl xture was stirred for 22 hours and
concen ra ed. The residue was acidified wth a i N

1 hI d sol n_(30

@'i 34 qﬂ eth@%égcgsg 8 gﬁ%h |go b%gt§1§t Fed8 52
(gat i lj cgnpl et e Fi‘z$50|8Ut1'50rI1HTh%id§iep%raI qh ru 06 and
Iayer was washed with saturated Brine, r|e

4oveHz$oduBe sukf ake, andst ham,cercent r=at89dz ate 1.6 Hz),
residue was purified by chronatography
7¢d2chbdr odef hane/ getthamal N1.. 4The), 7.16-7.08 (1H, m),
7.04-6.98 (1H, m), 4.51-4.44 (3H, m), 3.60-3.55 (2H, m),
3.59 (3H, s), 2.76 (2H, t, J = 6.0 Hz), 2.22 (2H, d, J =
7.0 Hz), 1.95-1.88 (2H, m), 1.79-1.62 (3H, m), 1.79-1.62
(2H, m), 1.15-1.05 (2H, m);

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

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

carboxymethyl-cyclohexyl ester

«0
o) " \”/
/U\/O O
HO

To a 1,4-dioxane (20 mL) solution of trans-6-[3-(2-
fluoro-phenyl)-ureido] -3, 4~-dihydro-1H-isoquinoline-2-
carboxylic acid 4-methoxycarbonylmethyl-cyclohexyl ester

(1.48 g) obtained in Example 1, tetrabutylammonium



obtained solid was recrystallized (isopropyl alcohol)
to obtain the title conpound (1.04 g, 72% as a white
solid. 1H NWR (400 MHz, DMSO-d6): 6 (ppm = 12.1 (1H
s), 9.03 (1H, s), 8.55 (1H8 s), 8.16 (1H, dd, J = 7.8
and 7.8 Hz), 7.32 (1H, s)287726-7.20 (2H, m,
7.16-7.08 (2H, m, 7.04- 6.97 (1H, m, 4.52-4.42 (3H,
m, 3.57 (2H, t, J =5.9 Hz), 2.76 (2H, t, J =5.9
Hz), 2.12 (2H, d, J = 7.1 Hz), 1.97- 1.89 (2H, ,

hyd r28ite7 1 I(.ZHmae) /L laqeeaus0s¢iwciag, 4.40mL]1. ggs(2Hded
m, 1.14-1.01 (2H m ; M5 (ESI) mz: 470 (M + H) +.

at( Bxcanplte®e i age | 3-The regsitc-phemgune evaip] sBlared
di hydr o-1 Hi soqui nol i ne- 2-carboxylic acid 4- L

fcbrar%?ommwn%ywa%&wafé%@ er e veesidne | yespeiified
89 Methyl ester (143 guantitativ i,el d) _was

Wight & néY 3 e plas s%)ﬁ%rﬂg‘gl%%l?naﬁk nﬁpgu%llQP (P8 /
ci s-(4- hydroxy-cycl ohexyl)-acetic ,aci.d nethyl ester

t}‘(%r? ut%%tvgr%lédg}:%ygx%%%%%geﬁd)‘:lngna'lgorouSBiy 52i%red
1-(2-fluoro-ph c . :

oS D P G P Ry SLHE ST ndi. S5 fatpdaoroante laver

vy dyosilonide, (462006004200,80) 83 UB):ecT SRk

ester was [yzed in the same way as in Exanple 2
st ProbL ai frgheneti Eha-6ARPOYRE . (86n8Ure1Micafad Whkt€ied

soli1d.” 1H NWR (400 MHz, DMSO-d6): b (ppm = 12.0 (1H
b¥) chBoRdtography (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-dé): & (ppm) = 12.1 (1H, s), 9.03
(1H, s), 8.55 (1H, s), 8.16 (1lH, dd, J = 7.8 and 7.8 Hz),
7.32 (1H, s), 7.26-7.20 (2H, m), 7.16—7.08 (2H, m), 7.04-
6.97 (1H, m), 4.52-4.42 (3H, m), 3.57 (2H, t, J = 5.9 Hz),
2.76 (2H, t, J = 5.9 Hz), 2.12 (2H, d, J = 7.1 Hz), 1.97-
1.89 (2H, m), 1.79-1.71 (2H, m), 1.70-1.60 (1H, m), 1.40-
1.29 (2H, m), 1.14-1.01 (2H, m);

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

(Example 3) cis-6-[3-(2-fluoro-phenyl)-ureido]-3,4-
dihydro—lH—isoquiholine—Z—carboxylic acid 4-

carboxymethyl-cyclohexyl ester



(1H, s), 8.53 (1H s), 8.16 (1H dd, J = 9.0 and 9.0
Hz), 7.35-6.95 (6H, ), 4.85-4.77 (1H ), 4.58-4.39
(2H, m), 3.66-3.53 (2H, m), 2.82-2.74 (2H, m, 2.17
(2H, d, J = 7.0 HzZ), 2.2042 Q8 (1H, n), 1.82-1.69

(3H, m, 1.59-1.47 (3H, m, 1.38-1.22 (2H, m;. M
(ESI) mz: 469 (M+ H+. (Exanple 4)
[4-({6-]3-(2- quoro phenyl ) - ureido] - 3, 4-

di h%”@{ %é/lHl so ﬁyﬁl i ggt,gg%g&#%&gg {/1?\[)5 G ‘Iﬂzggféxyl ]
BSRL TIoALL S R S (R 200 5o Sk
B e R e A R T S i)
o ol b g ) U &3 ryaR o 2?%&%%%8@5&45&5 A)

i 19 3n@)tetﬁ&h?@@%(ﬂ@@q&&ﬂ@lEWB€>?@%hugeng@Hroéﬁf%%lde

1H, 8.16 ~ (1H, dd, J

W@mommz@@ 141 (183 Id@l).J 'Hlfs&n@ﬂﬁi I §sﬂ§i was
7.07-6.98 (3H, m, 6.25-6.15 (1H, n%/ 4.42-4.40 (2H,

hydiroBy 684 3i 59t i8Hsam , wly 5853100 EkAplenp, t2 Eotaif0 the
(2H 1), 2.35-2.150 (2H, ), 2.00-1.95 (1H,
£t BO- dompow2#, (A, mg, 5814) 43s( aHwhije Bo24dl. 16 ( 1H,
n), 1.06-0.98 (1H, X
14 'NMR (400 MHz, DMSO-d6): & (ppm) = 12.0 (1H, s), 9.01
(1H, s), 8.53 (1H, s), 8.16 (1H, dd, J = 9.0 and 9.0 Hz),
7.35-6.95 (6H, m), 4.85-4.77 (1H, m), 4.58-4.39 (2H, m),
3.66-3.53 (2H, m), 2.82-2.74 (2H, m), 2.17 (2H, 4, J =
7.0 Hz), 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-(2-fluoro-phenyl)-ureido]-3, 4-
dihydro-1lH-isoquinoline-2-carbonyl}-amino)-cyclohexyl] -

acetic acid methyl ester

H
N
0 Y
Cso , o)

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)



M5 (ESI) mfz: 483 (M+ H+. (Exanple 5) [4- ({ 6- [3-
(2-fluoro-phenyl) -ureido] -3, 4-

di hydr o- 1H i soqui nol i ne- 2- car bonyl } - am no) - cycl ohexyl ]
- acetic acid F HHNY _NgWNO Y OHOO
[4-({6-[3-(2-Fluoro-phenyl)-ureido]-3,4-di hydro-I H

i soqui nol i ne-2-car bonyl } -am no) -cycl ohexyl ] -acetic
acid nmethyl ester (74 ng) obtained in Exanple 4 was

£y :tyazedlco%p?&ﬁoos Pty Shos "L S R r Bt 2Rt ERT
lsefwlfgcyolmsM%z/l([?Nﬁr 5 iy BRI T ® @O%’Q'Bga)‘l%%%@

(# gy 31 7.35-6.97 (TH m 6 20-6.18 (1H ),
%39 (2H n), 3.55.3.49 (2H, m, 2.77-2.71 (2H,

1 d 7 FE 97-

KT he? g %‘gﬁ n)M%O el 1843)pp('§H r%l 7 Gk 4 (SH©
(10, da 07 Q 9B 4 24ham;a My (ESh) 3812: 1é694¢{|\/| kb)) .14 (1,
(Exanple 6) cis-6- [3- (2-fluoro- phenyl) -ureldo] -3,

ddi- Jdihydreo-sktd i BRUND) | Neo2~-6aBboxBHi, cmaGi ¢.35-6.15 (1H,
car boxynet hyl - cycl opentyl ester F

m), 4.42-4.40 (2H, m), 3.60-3.59 (3H, m), 3.55-3.50 (2H,

m), 2.76-2.70 (2H, m), 2.35-2.150 (2H, m), 2.00-1.85 (1H,

m), 1.80-1.66 (2H, m), 1.58-1.43 (4H, m), 1.24-1.16 (1H,

m), 1.06-0.98 (1H, m);

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

(Example 5) [4-({6-[3—-(2-fluoro-phenyl)-ureido]-3,4-
dihydro-1H-isoquinoline-2-carbonyl}-amino)-cyclohexyl] -

acetic acid

wp@r*@

[4- ({6-[3-(2-Fluoro-phenyl)-ureido]-3,4-dihydro-1H-
isoquincline-2-carbonyl}-amino)-cyclohexyl]-acetic acid
methyl ester (74 mg) obtained in Example 4 was hydrolyzed
in the same way as in Example 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

(1H, s), 8.52 (1H, s), 8.16 (lH, dd, J = 8.8 and 8.8 Hz),



HHNYNONO HO O Mthyl ester (469 ng, 90% was
obtained in the sane way as in Exanple (le) from

ci s- (3-hydroxy-cycl opentyl)- acetic acid nmethyl ester
(Hel vetica Chimca Acta 1992, 75, 1944) (221 ng) and
1- (2-fluoro-phenyl)-3-(1, 2,3/ 4-

t et rahydr o-i soqui nolin-6-yl)-urea hydrochl ori de
(W2006004200 Al') (321 ng). This nethyl ester was

hydrol yzed_in th Exanpl e 2 to obt
7R E FE Dk ompbuntl €455 48, (3¥antoalh vy 2393) B,

3y§£' RN RENA ’@%_‘(é‘ogl H,gie G0 d2t B2 T 3
spfamzPy Dbt By g7 A aﬁﬁd 6§dq22§14 Fiap {41143
Sy s BRI By 7 *402371?&% (FH0306. 98 (11
M@)(Eérl?gmk%!" 29 +3HZ+HZ) 4.47 (2H brs), 3.57
(2H 1 258 Y, 7(2H t, J =5.9 H), 2.31

(2H, d, J = 7.1 Hz), 2.23-2.14 (2H, n), 1.84-1.77
(2H, m), 1.73-1.68 (1H, m), 1.37-1.29 (2H, m; M

( ESIH E:dms1e450) (M 549 13- (ﬁxﬂlﬂﬁbgozﬁahenyl) ~ureido]-3, 4~
trans-6-[3-(2-fluoro-phenyl)-ureid

dBh¥ddohykir bsbhbisonihaeb-narRosgrhexydie asi d 3-

car boxynet hyl - cycl opentyl ester F
carboxymethyl-cyclopentyl ester

{mccmf@

Methyl ester (469 mg, 90%) was obtained in the same
way as in Example (le) from cis- (3-hydroxy-cyclopentyl)-
acetic acid methyl ester (Helvetica Chimica Acta 1992, 75,
1944) (221 mg) and 1-(2-fluoro-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 2 to obtain the
title compound (455 mg, quantitative yield) as a vellow
solid.

"H NMR (400 MHz, DMSO-d6): & (ppm) = 12.1 (1H, brs), 9.04
(1H, s), 8.55 (1H, d, J = 2.3 Hzf, 8.15 (1H, 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,



HHNNYLO /N/ O., IlI( HO/ O O Mthyl ester

(583 ng, 96% was obtained in the sane way as in

Exanple (le) fromtrans-(3-hydroxy-

cycl opentyl)-acetic acid hxl ester (Helvetica

Chimca Acta 1992, 75, 19 (280 ng) and

1-(2-fluoro-phenyl)-3-

(1, 2, 3, 4-tetrahydro-i soqui nolin-6-yl)-urea

hydrochl ori de (W2006004200 Al) 418 ). Thi
J estler® v Smkirftlyzelr 1h theés s%rre gg fiR)

Exirrﬂne
(1601 Sk o 9292?4 Joﬁ ' iﬁemﬁ%ﬁoﬂd@i 57@3%6 i B §SB
%]bé)]tr‘lifs?% w2 e e 3 R ﬂ% 32?%

(
an 1 4. Hz 7
T L P %%3(%%;% "85 610856k T(1i
1 : 64 ( S)my3-56 (2H t,
157351;&?& &ﬂ%er?zHl:b,%l 25 o8 m239233 CIH .
M§ 52y a5/4 2Hhs ) M2+OI47+1 96 (1H m, 1.94-1.85 (2H,
1.66-1.58 (1 m, 1.48-1.41 (1H, m, 1.23-1.14
(1H m; M (ESI) mz: 456 (M + H)+. (Exanple 8)
trans-6-[ 3-(2-fluoro-phenyl)-ureido]-
3, 4- dixztwdiee |'H- i tsons ot | et 2- Candboxyphenat) dureido] -
4- car boxy- cycl ohexyl ester F HH
3,4-dihydro-1H-isoquinoline—-2-carboxylic acid 3-

IU| l\)‘<

“‘5’3113@ o=

carboxymethyl-cyclopentyl ester

. mcm@

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 1992, 75, 1944) (280 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 (357 mg, 63%) as an off-white solid.

'H NMR (400 MHz, DMSO-dé6): & (ppm) = 12.1 (1H, brs), 9.10
(1, s), 8.61 (1H, 4, J = 1.1 Hz), 8.15 (1H, dt, J = 11.5
and 4.1 Hz), 7.32 (lH, brs), 7.25 (1H, dd, J = 8.0 and

1.4 Hz), 7.24-7.21 (1H, m), 7.16-7.10 (2H, m), 7.03-6.98



NY NOHO O O Methyl ester (76 ng, 16% was obtai ned
in the sane way as in Exanple (le) fromtrans-4-

car bonet hoxycycl ohexanol (J. Og. Chem 1962, 27,
4141.) (221 nyg) and

1- (2-fl uoro-phenyl) - 3-(1,_2,933, 4-t et rahydro-

i soqui nol i n-6-yl)-urea hydrochl ori de (W2006004200 Al)
(321 ng). This nethyl ester was hydrolyzed in the sanme
way as in Exanple 2 to obtain the title conpound (36
(I, mM&@% &% a %hlél@elmbmléoﬂﬁd 2HH NNR) Q4@O5WHB2H t,

DVEO- d6) 6§ J]o 1H, brs%{ 9. 04 2
J & 55 usz & QZH §T 8.-P5HEln, 2e|t39-? 3311 18 m),
and 4 Hz 7331 r 25 (1H, dd, J = 8.2
2a?n%r212% s, o e (%r?d§6 y1k,oma’ a0t s ey O ),

6-7.09 3- (1H, 4, 55 4 50
(ﬁ n?g) iﬂgmm 2H1 ég P 424 §§ ' 5) ('?H 28134 51§, m);
77 9Hz)226 220(1Hn)

M%%%S-%’. %’4H, 7 ¢ 78D (4H, m; MB (ESI) mz:
456 (M + H)+. (Exanple 9)
ci s-6-[3-(2-fluoro-phenyl)-ureido]-3,4-
di hy@r,0eddtd qu&f‘@:‘;éﬂ@— scapbexybi6-gabdy4y carhexy -
cyclgalrﬁefwei?er ﬁI\?N Q/N%O{H—IOO L
3,4-dihydro-1H~- 1soqu1nollne—2—carboxylic acid 4-carboxy-

NG

cyclohexyl estef

O’T

Methyl ester (76 mg, 16%) was obtained in the same
way as.in Example (le) from trans-4-
carbomethoxycyclohexanol (J. Org. Chem. 1962, 27, 4141.)
(221 mg) and 1-(2-fluoro-phenyl)-3-(1,2,3,4-tetrahydro-
isoquinolin-6-yl)-urea hydrochloride (W02006004200 Al)
(321 mg). This methyl ester was hydrolyzed in the same
way as in Example 2 to obtain the title compound (36 mg,
49%) as a pale yellow solid.

'H NMR (400 MHz, DMSO-dé): & (ppm) = 12.2 (1H, brs), 9.04
(lH, s), 8.55 (1H, 4, J = 2.3 Hz), 8.15 (1H, dt, J = 11.7
and 4.1 Hz), 7.33 (1lH, brs), 7.25 (1lH, dd, J = 8.2 and
1.6 Hz), 7.22 (1H, dd, J = 8.3 and 1.5 Hz), 7.16-7.09 (2H,

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



O Methyl ester (469 ng, quantitative yield) was

obtained in the sane way as in Exanple (le) from

ci s-4- carbonet hoxycycl ohexanol (J. Og. Chem 1962,

27, 4141.) (249 ng) and

1- (2-f1 uor o- phenyl ) - 3- (172,%%, 4~ t et r ahydr o-

i soqui nol i n-6-yl)-urea hydrochl ori de (W2006004200 Al)

(321 ng) . This nethyl ester was hydrolyzed in the

same may as in Exanple 2 to obtain the title conpound
3.(5156 21y, ,343%— aEs £ I‘Iliﬂg'htZ b7 dwh2Bel £d. J1H RVR E200 2.26-

MHz, DMSO- d6) f q% 12.1 (1H, brs), 9.02 (1H,
252)0 @Pssn( H1c95J S0 Aig)m) g, 16461H, 33t (4H,=m)%. 5

Png s) 7.26-7.21 (2H, M,
M57 1F§Iﬁ WZ(z‘i—?Gnﬁ B3-6.98 (1H, m), 4.79 (1H, brs),

4.49 (2H, brs), 3.60 (2H, brs), 2.79 (2H, brs), 2.34
(1H, t, J: 6.5 Hz), 1.77-1.62 (8H, m: M (ESI) niz:
456 0 .

6- [é ffmﬁlﬁbfa 6henf§ ﬁg%d %uérﬁfphenyl)_ureldol—3 4-

b *L%@WW?#%?% Shenyrkarer Tt & aRRe Y
c§$}§%é&§@t@y{e§ster (429 ng, 66% was obtained in the

same way as In Exanple (le) from 3-(4-
hydroxycyclohexyl)proplonlc aci d neffhyl ester

ppcmé

Methyl ester (469 mg, guantitative yield) was
obtained in the same way as in Example (le) from cis-4-
carbomethoxycyclohexancl (J. Org. Chem. 1962, 27, 4141.)
(249 mg) and 1-(2-fluoro-phenyl)-3-(1,2,3,4-tetrahydro-
isoquinolin-~6-yl)-urea hydrochloride (W02006004200 Al)
(321 mg). This methyl ester was hydrolyzed in the same
way as in Example 2 to obtain the title compound (156 mg,
34%) as a light brown solid.

'H NMR (400 MHz, DMSO-dé): & (ppm) = 12.1 (1H, brs), 9.02
(14, s), 8.53 (1H, 4, 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), 7.03-6.98 (1H, m), 4.79 (1lH, brs), 4.49 (2H,
brs), 3.60 (2H, brs), 2.79 (2H, brs), 2.34 (1H, t, J =
6.5 Hz), 1.77-1.62 (8H, m);

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



(Tetrahedron 1966, 22, 861.) (360 ng) and 1-(2-fluoro-
phenyl)-3-(1, 2, 3, 4-tetrahydro-i soqui nolin-6-yl)-urea
hydr ochl ori de (W2006004200 Al) (418 ng) . This nethyl
ester was hydrol yzed in thgﬁiane way as in Exanple 2
to obtain the title conpo 165 nmg, 169 as a yell ow
solid. 1H NWR (400 MHz, DMSO-d6) : 6 (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, 5s),
7.27-7.21 (2H , 7.16-7.09 (2H, m, 7.03-6.98 (1H
nm, 4 83- 4. 47 3H q%l 3.64-3.55 (3H, m), 2.79-2.75
(2H, Frﬁampé-ezslﬁurﬁ ber (- £luera-phanys) sukgido] -3, 4-
9 1.53-1.42 (4H 1.32-1.20 (3H,
dﬁwgw%@riowg?ﬁo&sae(mamgpxy m(aee&hpﬁ el 2rparboxy=~

6-[3-(2-f] uo henyl ) - urei do] - 3, 4-
eﬁ?%ng%¥$Lg?§6ﬁ ¥F%e 2-carboxylic acid 4-
car boxynet hyl ene- cyclohexyl ester F HMN ccH3 @/ 0
HO (ila) (4-oxo- cyclohexyllden -acefic acid nethyl
ester (1, 4- Di oxa- spi s . Nder
net hyl

t ng, 84% . 1H NWR (400
6 =5.87 (1H, s) , -3.73 (3H, s),
J .8 and 3.6 Hz), 2.67 (2H, t, J =
( t, J =7.2 and 7.2 Hz).

Methyl ester (429 mg, 66%) was obtained in the same
way as in Example (le) from 3-(4-
hydroxycyclohexyl)propionic acid methyl ester
(Tetrahedron 1966, 22, 861.) (360 mg) and 1-(2-fluoro-
phenyl)-3-(1,2,3,4-tetrahydro-isoquinolin-6-yl)-urea
hydrochloride (W02006004200 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 (1lH, 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), 2.79-2.75 (2H, m), 2.23 (2H, dd, J = 16.3 and
8.8 Hz), 1.95-1.72 (3H, m), 1.53-1.42 (4H, m), 1.32-1.20
(3H, m);

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



(l'ib) (4-hydroxy-cycl ohexylidene)-acetic acid nethyl
ester The title conpound (335 ng, 84% was obtai ned as
a colorless oil in the same way as in Exanple (1d)
from (4- oxo-cycl ohexylidege)-acetic acid nethyl ester
(395 ng) obtained in Exanple (ila). 1H NWVR (400 MHz,
CDC13) 6 (ppm = 5.67 (1H, s), 3.97- 3.93 (1H m,
3.32 (3H, s), 3. 39 3 32 (1H n) 2. 55 2.48 (1H, m,

2. 46 2.40_(1H 2 01-1.93 (2H
n, Exe@pie511e3ﬁ [&y 2 fgpongggenyl -ureido]-3,

fluoro phenyl ) -ure di h
dﬁi#ﬁﬁﬂ &l%ﬁ?%?%ﬁé%ﬁ&% %é#%ﬁﬁl%8r58§§ngthylene-
cl.ohe ester ster,. (258 ny, quantitative
3f£ %§§¥ (ﬂﬁzﬁJwif %?flle%% way as in Exanpl e
(Ie) from (4- hydroxy-cycl ohexylidene)-acetic acid

net hyl ester (119 ng) obtalned in Ex&mple (I1b) and
1- (2-f 1 uor o- phenyl ) - 3- H

(1, 2,3, 4- tetrahydro i o|| ea
hydrochlorldq) I 0060 00 Al (1 ). This nethyl
esper we d yZed i e same way~&s in Exanple 2

t offobt ¢ itle conpound (80 ny, 34% as a white
H‘E N2l @oo Mz, DVSO-d6) : 6 (ppn) = 12.0 (1H,
rs), 9.02 (1H, s ), 8. 54 (1H, d, J =2 . 0 Hz),

8.16 (1H, dt, J = 11.6 and 4.2 Hz), 7.33 (1H, brs),
(IN25 (dHxaesydlohs&xpladenel-ackHz)ic Ac2B ehydd esrex
6.3 and 2.0 Hz), 7.16-7.11 (2H, m, 7.03-6.98 (1H

m, B..640irta-9piny F8-U BF(q+ylhjienes-8ge8147aC2H,

m, 3.63-3.58 (2H, n) 3.00-2.92 (1H,
methyl ester (594 mg) obtained in xample (la) was
deprotected in the same way as in Example (1lb) to obtain
the title compound (395 mg, 84%).

'H NMR (400 MHz, CDCls): & (ppm) = 5.87 (1H, s), 3.73 (3H,
s), 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 o0il in the same way as in Example (1d) from (4-
oxo-cyclohexylidene)-acetic acid methyl ester (395 mg)
obtained in Example (lla).

'H NMR (400 MHz, CDCl3): & (ppm) = 5.67 (1H, s), 3.87-
3.93 (1H, m), 3.32 (3H, s), 3.39-3.32 (1H, m), 2.55-2.48
(1H, m), 2.46-2.40 (1H, m), 2.22-2.15 (1H, m), 2.01-1.93

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



2.83-2.79 (1H, m, 2.78 (2H, t, J = 5.6 Hz), 2.42-2.33

(1H, m, 2.26-2.19 (1H, m, 1.91-1.79 (2H m,

1.74-1.60 (2H, m ; M5 (ESI) mz: 468 (M + H)+.

(Exanple 12) 6-[3-(2-fluor o-%)henyl )-ureido] -3, 4-

di hydr o- 1Hi soqui nol i ne- 2= c&fboxyl ic acid 4-

car boxynet hyl -cycl ohex-3-enyl -ester - 98 F HHM /N
co~ O YN O HO (12a) (4-oxo-cyclohex-1-enyl)-acetic

acid nethyl ester

(T1cH- BF Oxa{8piiopdoSpdeny 7 emriyo)]—aG &tHad haeird +met-hyl
_ester (2.21 g) obtained as a by-product in Exanple
igpayinasideprotacbedyl hct heisade caayp oxyment hgdanyd-e

(Ib) to obtain the title conmpound (996 ny, 570). 1H
CRMROaRpl MeBteEDC13) ¢ 6 (ppm) = 5.64 (1H, s) , 3.71

(3H,  s), 3.12 (2H,_s), 2.91-2.90 (2H, m, 2.55-2.51

(4HMSHRYL (AT (WL IR dPOxyIEFBEBRakiVeekyr) dacerisc

acid thyl _ester The title conpound (677 , 679
oRA21 3B a?'ﬁeahﬁssﬁmecﬁf’%r PEs< Mo Lehd @n&mﬁ% éi‘ in

e (| from ((4- oxo-cycl ohex-|-enyl)-acetic acid
B R e e o s et
g,% : : m. = 5.47 (1H_s) . 3. Al

T S e S e P TR
(ﬂ;293,4—tetrahydro—isoquinolin—6—yl)—urea hydrochloride
(WO2006004200 Al) (161 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): & (ppm) = 12.0 (1H, brs), 9.02
(1H, s), 8.54 (1H, 4, J = 2.0 Hz), 8.16 (1H, dt, J = 11.6
and 4.2 Hz), 7.33 (1H, brs), 7.25 (1H, dd, J = 8.2 and
1.2 Hz), 7.23 (1H, dd, J = 6.3 and 2.0 Hz), 7.16-7.11 (2H,
m), 7.03-6.98 (1H, m), 5.64 (1H, s), 4.88-4.83 (1lH, m),
4.54-4.47 (2H, m), 3.63-3.58 (2H, m), 3.00-2.92 (1lH, m),
2.83-2.79 (1H, m), 2.78 (2H, t, J = 5.6 Hz), 2.42-2.33
(1H, m), 2.26-2.19 (1H, m), 1.91-1.79 (2H, m), 1.74-1.60
(2H, m);

MS (ESI) m/z: 468 (M + H)™.

(Example 12) 6-[3-(2-fluoro-phenyl)-ureido]-3, 4-
dihydro-1lH-isoquinoline-2-carboxylic acid 4-

carboxymethyl-cyclohex-3-enyl-ester



= 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, mM. (12c)
6-[3-(2-f|uoro-phenyl)-ureido] 3, 4-di hydro-| H

I soqui nol i ne- 2-car boxylic %

4- car boxynmet hyl - cycl ohex- enyl ester Methyl ester
(256 ng, quantitative yield) was obtained in the sane
way as in Exanple (le) from(4 - 99 -

hydr oxy-cycl ohex-1-enyl)-acetic acid nethyl ester (119
ng) obtained in Exanple (12b) and F

1- (2-fluoro-phenyl)-3- H

(1,2, 3, 4-tetrahydres -..~n. -

hydr ochI oride ( AI Thi s net hyI
- es ed ' es |n Exanpl e 2

to obt g |tIe conpound (191 ng, 77% as an
‘ e solido 1H NWR (400 MHz, DMSO-d6): 8 (ppm =
H@z > (1H brs), 9.04 (1H, s), 8.55 (1H, d, J = 1.9
Hz), 8.15 (1H, dt, J = 11.5 and 4.1 Hz), 7.32 (1H,

A J 4 |
u%%é) %:i§§5é53%§?%$ké;e ng@ge%%c(abzh ﬁ%?% l(%Hters

(1H, (1484l -6 ros)4 . HA.dbe41-8n{dHy1 M acedid7at 2,
s), 3.57 (2H, t, J =6.9 Hz), 2.91 (2H, s), 2.76 (2H,
méthyl =H& HD) .. 22.H0-Fodbi(dH, an) a By38r2dd2t (bHExmmple
2.14-2.04 (2H, m, 1.83-1.70 (2H, m; M (ESI) niz:
(468 (M KeProtdExadple 183 same way as in Example (1b)
trans-6-[3-(2-fl uoro-phenyl) - ureido] -
t @, dotihhydelee | tH § ko qeembPind- 2984r BexyPi’é)aci d

4- (car boxy- 1-nethyl - etqyl-) cyclohexyl ester F HH
'H NMR (400 MHz, CDCls) (ppm) = (1, s), 3.71 (3H,

s), 3.12 (24, s), 2.91-2.90 (2H, m), 2.55-2.51 (4H, m).
(12b) (4-hydroxy-cyclohex-l-enyl)-acetic 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 (12a).
'Y NMR (400 MHz, CDCls): & (ppm) = 5.47 (1H, s), 3.99-
3.95 (1H, m), 3.69 (3H, s), 2.99 (2H, s), 2.40 (1H, 4, 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).
(12c) 6-[3-(2-fluoro-phenyl)-ureido]-3,4-dihydro-1H-
isoguinoline-2-carboxylic acid 4-carboxymethyl-cyclohex-
3-enyl-ester

Methyl ester (256 mg, quantitative yield) was

obtained in the same way as in Example (le) from (4-



NYN O\ /NO"INHOO ~I I( O H3C CH3 (13a)

(1, 4-di oxa-spiro[ 4.5] dec-8-yl)-2-net hyl - propi oni c
acid nethyl ester - 100 To a tetrahydrofuran (10 ni)
sol ution of (1, 4-dioxa- splg [4.5]dec-8-yl) -acetic
acid nethyl ester (1.40 g) “Obtained in Exanple (IDb),

L DA (1.8 nol/L heptane/tetrahydrofuran/ethyl benzene,
11 nL) was added at OC. After 30 m nutes, iodomethane
m.) was added to_ the reaction m xture. The
hY%F%a §M§b@h§f&oﬂa waglwaﬁﬁ@alq é‘crl@omettémiere%ﬁtﬁlé ohiedt

2 hours, or |onger rred  for 18 hours,
mgj | BPEaleFF‘hl\%aFéFmp 8| I ié@i Gyd ext %&%W%Rﬁ%f@t%ﬂ-

(eteaud B PPREVALPa SBRNENS] Lnd  Joar UPated b Loz de
(B50gdpbed08 8, SRdkymsyl atgs apdhencrey vas

concen e resi vvals purl
oGueomssgananhy(Sexgrelel B SERALETL B s T8 i e

t&B@@ec&nﬁBﬁnHO (@bt aig, the Uiatd %ﬁ%ﬁ@m@@%l@
42% as a Ilght brown oil. 1H NMR (400 MHz, CDCl13 6

1 4 6 158 7 H,
ﬁn@ﬁa ggﬁ%ﬂﬁgé(g%r§d §6§ 4% g&g@ §)12 ? ?1& ér%éH 9.04

(34, WB,(BABp nmil#, 243J3(M t.9) Hz) (,1311)15 (1H dt, J = 11.5
2- met hyl - 2- (4- oxo- cycl ohexyl ) - propi oni ¢ aci d nethyl

and 4.1 Hz), 7.32 (1H, brs), 7.25 (1H, dd, J = 8.0 and
1.4 Hz), 7.22 (1H, dd, J = 8.2 and 1.6 Hz), 7.16-7.09 (2H,
m), 7.03-6.98 (1H, m), 5.41 (1H, s), 4.84-4.81 (1H, m),
4.47 (2H, s), 3.57 (2H, t, J = 6.9 Hz), 2.91 (2H, s),
2.76 (2H, t, 3 = 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-(2-fluoro-phenyl)-ureido]-
3, 4-dihydro-1H-isoquinoline-2-carboxylic acid 4-(carboxy-

l-methyl-ethyl-)-cyclohexyl ester

e p@rmi

H,C CH,

(13a) (1,4-dioxa-spiro(4.5]dec-8-yl)-2-methyl-propionic

acid methyl ester



ester The title conpound (544 ng, 100% was obtai ned
as a colorless oil in the sane way as in Exanple (ic)
from

(1, 4-di oxa-spiro[ 4. 5] dec- 8- ﬁ )-2-methyl -propionic acid
nmet hyl ester (666 ny) obta} din Exanple (13a). - 101
1H NVR (400 MHz, CDC13): 6 (ppm) = 3.70 (3H, s), 2.45-
2.30 (4H, m, 2.13-2.04 (1H, m, 1.96-1.90 (2H, m,
1.55- 1.44 (2H, m, 1.18 (6H s; MS (EI) mz: 198 (M
+. [p36) terrahvpdioduayaey il Bhewyl )soluet oyl obr bbi dnfeoxa-
acid nethyl ester The title conpound (398 ng 73%
s [dhtHidrse iy b~ ok ¢ e3516i MetRvEhessare (hay Oa§
Exanple (1d) from 2-
Oqﬁﬁ%ﬂﬁd:??zﬁ%ﬁ%?%?cfUﬁexY@?Apﬁ8p?oﬂP&/QC|d met hyl

h%ﬁ%éﬁﬁ/é%?zﬂ e T%@%yﬁ% gzene3 gng%gggag)added at

%6 %égg §§41‘n&%’teﬁj ?fmé(t%%%es;oll’ (11§§_)?3 was acgdo’ed to
tﬁé'Haf@a@tién (s 4 4PL O- Wyfamyé&' 99;

505 d
I soqul nol | ne-2-car boxylic acid 4 car oxy ? waﬁmF

éﬂfbgm)tédﬁéPgﬁﬁyé &L 12 Mabhyk %§t§6n6$%3 %Bengg%hrred
was obtained in the sane way as in Exanple (le) from

£&r (¥ hysli oxy- syl ahexytd- @4 thetBylerpr @piosivedaciyd

nmet hyl ester (74 ng) obtained in Exanple (13c) and
edtf2cfloorwipheayhyila¢dt28,.4-The organic layer was

t et rahydro-i soqui nolin-6-yl)-urea hydrochl oride
wi 2906004 2801 A% ) agB86ong) cllrirs areichyl sedtier omasnd
saturated brine, then dried over sodium sulfate, and then
concentrated. The residue was purified by chromatography
(hexane/ethyl acetate=4:1). The obtained o0il compound
was repeatedly subjected to these steps to obtain thé
title compound (666 mg, 42%) as a light brown oil.
4 NMR (400 MHz, CDCls): & (ppm) = 3.94 (4H, s), 3.67 (3H,
s), 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) 2-methyl-2-(4-oxo-cyclohexyl)-propionic acid methyl
ester

The title compound (544 mg, 100%) was obtained as a

colorless oil in the same way as in Example (lc) from
(1,4-dioxa-spiro[4.5]dec-8-yl)-2-methyl-propionic acid

methyl ester (666 mg) obtained in Example (13a).



hydrol yzed in the sane way as in Exanple 2 to obtain
the title conmpound (29 ng, 24% as a white solid. 1H
NVR (400 MHz, DMSO-d6): 6 (ppnm) = 12.1 (1H, brs), 9.09
(1H, s), 8. 60 (1H, s) 13 ilH dd J =8.2 and 8.2
Hz). 7.33 (1H s), Pysals (2H n), 7.16-7.09 (2H,
m, 7.03 - 102 6.98 (1H m, 4.50- 4 41 (3H, m, 3.57
(2H, t, J =5.9 Hz), 2.76 (2H, t, J =5.1 Hz),
2.03-1.95 (2H, m, 1.66-1.50 (3H m, 1.38-1.24 (2H,
"HNMRL, (601 M3% (mclrs)) . 02PEGH= 3s)10 MSH,ES1), nd z45-
(Exappl e
268 33415 1T ior o bhehyb - Ui B dB)+31496-1.90 (21, m), 1.55-
i, hy i spq carboxylic acid c-4-
é?bgégne$1y|f f% gé%hyF? -1 -cycl ohexyl ester F HH -
HO'' k™ 0 (14a)
lEgyne{ﬁ I%q 48% oxa-spiro[4.5] -decan-8-0l To a

a 0 1 tho
TSP 100 T O R O M s
m@@yymeggyer2001 12, 1683) (9.50 g), K-Selectride (1.0
t et rahydrofuran solution, 65 nm) was gradually

addethatt rt I8 Gor¥d@id 1( ORI mgt h¢3% ?aﬁélsoeb@a)ih‘é'ae 2B
warmed to O0C, and a 1 N aqueous sodi um hydroxi d

csbbulesn $120inl}heandmd0¥Urgqueous mydipgen @BiOXﬂﬁ&m 2-
(100 nm.) were gradually added thereto. The purified
nagbgdu8- it xbwrecwadobekyledpropionic acid methyl ester
obtained in Example (13b).
'H NMR (400 MHz, CDCls): 8 (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)—ureido}—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-isoquinolin-6-yl)-urea hydrochloride
(W02006004200 Al) (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): & (ppm) = 12.1 (1H, brs), 9.09
(1H, s), 8.60 (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-



overni ght, followed by two extractions with

di chl or onet hane. The organic | ayer was washed with
saturated brine, then dried over sodiumsulfate, and
then concentrated. The_rggjdue was purified by
chromat ography - 103 (hexane/ et hyl
acetate=4:1-*2:1--*1:1) to obtain the title conpound
(8.18 g, 85% as a colorless oil. 1H NMR (400 N+E

2 ﬁ?“(ﬂj ot B%hen LR T T 1l 023 253y
2 Ry Gen irf‘eh’éﬂfS%%ca”ﬁté?/yda%ey?nééh%@?rﬂf) Al o Rt 50
el olor 2 1078 o ot hrnels Th Edmpl 20 14D hal? (6

stlrred at roomtenperature for 16 hours. The organi c
solvent was renoved under reduced pressure. The

MS' @RIt RY 2 :aQuWROUSs M xfjur e was subjected to 6
extractions with ethyl =~ acetate. The organic |ayer was
washed with saturated brine, then dried over sodi um
sul fate, and then concentrated. The residue was dried
undeExerdleed4) peedSur(@ -tfa uahtcaiphdrhel -+t €l derpdund
(14.4 g, 97% as a colorless oil. 1H NWR (400 Mz,

difRCEI)- 18 (ipmguincl 0B-R-9R(Hekvhic acyd-2-61 (1H m,
2.47 (1H, dd, J = 13.3 and 13.3 Hz), 2.28-2.01 (5H,

canbowmhylsic@hmetrhylirwcemo}dexyl esgey¥ Hz).

(14c) cis-4-(tert-butyl-dinethyl-silanyl oxy)-3-nethyl -
cycl ohexanone F

H H
N N
CH,
" \\O
o " \H/
)J\ w o
HO v

oY

(14a) cis-7-methyl-1,4-dioxa-spiro[4.5]-decan-8-o0l

To a tetrahydrofuran (100 mL) solution of 7-methyl-
1,4-dioxa-spiro[4.5]-decan-8-one (Tetrahedron Asymmetry
2001, 12, 1683) (9.50 g), K-Selectride (1.0 mol/L
tetrahydrofuran solution, 65 mlL) was gradually added at -
78°C., After 1 hour, the reaction mixture was warmed to
0°C, and a 1 N aqueous sodium hydroxide solution (120 mL)
and 30% aqueous hydrogen peroxide (100 mL) were gradually
added thereto. The purified agueous 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



To a di net hyl formam de (100 nlL) solution of cis-4-
hydr oxy- 3- net hyl - cycl ohexanone (14.4 g) obtained in
Exanpl e (14b) and im dazole (15.3 g), tert-
but yl di net hyl si |yl chlorldg 25.3 g) was added at room
- 104 tenperature. The re 8 ion mxture 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
(heesapavefiiell dycthtemat dgraphy hexane/dotyin the title
acetate=| : 0- X40: 1-*20: 1-+10: 1) to obtain the title
CBRRIORMd(§ 248 69 g, 8BBYY 28s2acEBICEIESSs Will-. 1H NVR (400
MAz, CDCl3) 8 (p = 3..83-3.79 (1H, _m 2.61-2.49
H MR 1000 1&@@@; $ £op3)3 arf 0B $) (48, ™),

v ey e il 15150 e Gl o) Gl (AL & 7 2

7cbs-iﬁ-(tert-butyl-dinethyl-siIanyloxy)-3-nethy|-
tyc?o ex-ylidene}-acetic acid nmethyl ester The title

(g?ﬁppgfg—iZﬁygrgxysgg%eﬁﬁ§1QQ§ﬁ%§ﬁ%€§h§heCOIorless

in the sane way as i n” Exanp from

ci s-g-1 herdydst yh: Sk et byl asicbaoy e yhedt®ekhybso my)
cycl ohexanone (21.6 g) obtained in Exanple (14c). 1H

miNVEA (460udiBn €BCEIs-7-Bebpiwl)-15 H-dibLa-Hpiko 4 518 2
Hz), 3.86-3.81 (1H m, 3.68 (3H, s), 3.45-3.31 (,1H
dayan-2-6¥- 21229( 2H, obvkaiRe@8-ih FkdnH e n)l44l). Fesl. B4 rred
(1H m, 1.62-1.48 (1H, m, 0.95-0.90 (12H, m,
aD. 0800. Dsmp6ERthre INB (FABpunsz.: 32& EWgenia) solwezt
299 (M + H)+. (14e) o
wad- respveguupiedi merhyeds PIramawse) - Iheettdeplaining
aqgueous mixture was subjected to 6 extractions with ethyl
acetate. The organic layer was washed with saturated
brine, then dried over sodium sulfate, and then
concentrated. The residue was dried under reduced
pressure to obtain the title compound (14.4 g, 97%) as a
colorless oil.
'H NMR (400 MHz, CDCl3): & (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 =
6.7 Hz).
(l4c) cis-4-(tert-butyl-dimethyl-silanyloxy)-3-methyl-
cyclohexanone
To a dimethylformamide (100 mL) solution of cis-4-
hydroxy-3-methyl-cyclohexanone (14.4 g) obtained in
Example (1l4b) and imidazole (15.3 g), tert-

butyldimethylsilyl chloride (25.3 g) was added at room



cycl ohex-ylidene}-1-acetic acid nethyl ester (cis
relative configuration at C3 vs. C4 and m xture of
cis/trans relative configuration at C1 vs. C3 or C

vs. 4). - 105 The t|tI%é$£npound (21.4 g, 929% was
obtained as an oil (diast omeric mxture) in the
sane way as in Exanple (Ib) from
cis-{4-(tert-butyl-dinethyl-
si | anyl oxy) - 3- met hyl - cycl ohex-yl i dene}-acetic acid

tempelplt urest eﬁ"hezge@cgyoabtﬂ@wq m@aﬁﬁpurere(dm%qr AH
NMR (400 MHz, CDC13 ppm = 3.76-3.71 (1H,

hoyr@? @yiuﬁﬁﬁ %?@R)%€h¥lcPC%tat¢r4W%&§ed1W8§h1W?éesz

1. 54 (6H, 1.54-

QWlQF %%Bra??%ig%?%ﬁr(%ﬂan? %&%B ﬁ%i&mszs

: (lg%eny RGP She g o9 LR 1R g T

by{n%t}{w OIm sotgerrapo aﬁ&g@y@gﬂlfran (100 mL) sol ution of

A T3 st e ere)

c & (d148)q, asdwregen Ebugridekpykidi ne conpl ex
(20 niL) mas added at room tenperature. The reaction

L HMNRUT ezo\@amzst iagcad) .o 18phoucs 3amd -di_I7ut quvyl th,
water, fol | owed by two extractions with eth
Zzﬁxﬂzu&ﬂ th anpgant c3Vayer, dds dashed. Bwand\M3|$ Hz),
saturated brine, then dried over sodiumsulfate, and
2 tTerl chhcedr ankd. 1 The-tesbduéHwas) , pdr.8Ri ddthy d, J =
chr omat ogr aphy (hexane/ et hyl acetate:Z:I-*I:I) to
6 obtith, the88i {PB, cOhpolin@O (8557 §)
(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 (l4c).
'H NMR (400 MHz, CDCl3): 8 (ppm) = 5.62 (1H, d, J = 8.2
Hz), 3.86-3.81 (1H, m), 3.68 (3H, s), 3.45-3.31 (1H, m),
2.57-2.22 (2H, m), 2.08-1.81 (2H, m), 1.74-1.64 (1H, 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)".
(l4e) {4-(tert-butyl-dimethyl-silanyloxy)-3-methyl-
cyclohex—ylidene}—l—acetic acid methyl ester
(cis relative configuration at C3 wvs. C4 and mixture of

cis/trans relative configuration at Cl vs. C3 or Cl vs.

C4).



65% as a colorless oil. 1H NWMR (400 Mz, CDC13) : 8
(ppm 3.83-3.78 (1H m, 3.68 (3H s ), 2.22 (2H,
dd, J 7 . 0 and 2. Hz), 1 . 90 - 106 1.79 (2H, m,
1.65-1.25 (6H, m, 10 glié dd, J = 25.0 and 12.5
Hz), 0.96 (3H, d, J = y. (149)
(t-4-hydroxy-t-3-nethy| cycl ohexyl)-r-1l-acetic acid
net hyl ester The title conpound was obtained as a
colorless oil as ab Product (1.24 g, 9@%5'” t he
syntTH&its‘-td-fe B@g}ﬁﬂvél aH MR (499 aigpdl18y:
6 (Pp, = 3.76-3,70 (1H n&; 3.67 (3H, s ) , 2.26-2. 17
o¥bHdhRgtereomer5C Ot ¥ AWES In §1, t*ﬂessamf YAY(38 M)

= ) o ediat i 15 E g bl dhnatyn s O

=PI R | e ey Dy e S E o Gt Rprich ety
cHELAYL53-6- y%@@ﬁﬁfédeﬁeﬁxyﬁgﬁxl A%gignp(m ny, 86%

mas obtai ne e sane way le (le) from

h thyl hexwl }1-r Ce
el M W ST T Pat BB n el 147
316ﬁ21§hp0£p,p®e®w|X2ﬁ (&,293=49.4 1z), 1.85-1.70 (2H, m),

tetrahydro- |squ|noI|n 6-yl)-urea hydrochlorlde
1(502006004200 A ) (994nD) 1Thi(sHpekhy! cestter(3ms d, J =

hydrol yzed in the sane way as in Exanple 2 to obtain
7theHzijt0eltobpolndsib3miy, 53% as a white solid. 1H

NMR (400 MHz, DNBC>d6) 6 (ppm) = 12.0 (1H, brs) 9 12
M$1KFAB) , m8z63323H(Ms¥, Ng) 20-8/87 BAH, (M) + 7)37-6

(gg?s (c-4-hydroxy-c-3-methyl-cyclohexyl)-r-l-acetic acid
methyl ester

To a tetrahydrofuran (100 mlL) solution of {4-(tert-
butyl-dimethyl-silanyloxy)-3-methyl-cyclohex-ylidene}-1-
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, followéd by
two extractions with ethyl acetate. The organic layer
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 (8.57 g,
65%) as a colorless oil.
'H NMR (400 MHz, CDCl3): & (ppm) = 3.83-3.78 (1H, m),
3.68 (3H, s), 2.22 (2H, dd, J = 7.0 and 2.4 Hz), 1.90-



, 4.78-4.71 (1H, m), 4.57-4.42 (2H, n), 3.69-3.53
2H, m, 2.82-2.73 (2H, m, 2.14 (2H, d, J = 6.7 Hz),
87 - 107 1.60 (3H, m , 1.54-1.42 (3H, m ,
1.19-0.96 (2H, m , 0.86- 0,78 (3H, m; M (ESI) nlz:
484 (M + H)+. (Exanple I5)L% 13- (2-fl uoro-phenyl)
-ureido] -3, 4- dihydro-IHisoquinoline-2-carboxylic
acid t-4- carboxymethyl-c-2-methyl-r-1-cycl ohexyl
ester F HHNN CH3 ,,.0 NOY HOO O Methyl ester
1.(7D. 42Hg, m80%L .\Wes- okt i (el i) £ hle. BadimelHwagdasdia 25.0
Exanple (le) from (t-4-hydroxy-t-3-nethyl-
ancy dl2oe X)), - 10-.Leaclett ¢ Geid Fret Wy IHester (841 np)
obt ai ned i n Exanpl e (14g) and 1-(2-fluoro-phenyl)-3-
(1¢4g)2, & A-therdzampirio-1 SHubnbr e bRy ¥y it s~ 1-acetic acid
hydr ochl ori de (W2006004200 Al') (1.21 g). This nethyl
meddtvedr &84T hydrol yzed in the same way as in Exanple 2

S BT B R T L R
SATE 6 il LT Tl BRI i

(a£3-6.98 (1H, m), 4.69-4.64 (1H n), 4.54-4.43 (2H,
M-’ 3.64-3.54 (2H m). 2.83-2.73 (2H n), 2.20-1.93

(e Meoolnf, 1 PRISH 8Mppn) = 3.76-3.70 (18, m),
3.67 (3H, s), 2.26-2.17 (2H, 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 (1H, m), 0.98 (3H, d, J = 7.0 Hz).
(14h) 6-[3-(2-fluoro-phenyl)-ureido]-3,4~-dihydro-1H-
isoquinoline-2-carboxylic acid 4-c-carboxymethyl-2-c-
methyl—l—r—éyclohexyl ester

Methyl ester (120 mg, 86%) was obtained in the same
way as in Example (le) from (4-c-hydroxy-3-c-methyl-
cyclohexyl)-l-r-acetic acid methyl ester (73 mg) obtained
in Example (14f) and 1-(2-fluoro-phenyl)-3-(1,2,3,4-
tetrahydro-isogquinolin-6-yl) -urea hydrochloride
(WO2006004200 Al) (90 mg). This methyl ester was
hydrolyzed in the same way as in Example 2 to obtain the
title compound (53 mg, 53%) as a white solid.
'H NMR (400 MHz, DMSO-d6): & (ppm) = 12.0 (1H, brs), 9.12
(1H, s), 8.63 (1H, 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), 3.69-3.53 (2H,

m), 2.82-2.73 (2H, m), 2.14 (2H, 4, J = 6.7 Hz), 1.87-



1.35-1.24 (1H, m, 1.16-1.06 (1H, m, 0.92 (3H d, J =
7.1 Hz), 0.93-0.88 (1H, m; - 108 - M5 (ESI) mz: 484
(M+ H)+. (Exanple 16)

6-[ 3-(2-fl uoro-phenyl)-urei gg]-3,4-

di hydro-1 H i soqui nol i ne- 2- ¢ boxylic acid t-4-
carboxynet hyl -t-2-nmethyl -r-1-cycl ohexyl ester F HHN
N\ \/ 1\ CH3 OYONOO HO(16a)

(t-4-hydroxy-t-3-nmethyl-cycl ohexyl)-r-1-acetic acid

1n@@ h{3Hestler 31'o5é-blréi>gl oBdremhané . (20O .B16) (Rél, utri)on Cfg6-
c-4-_hydroxy-c-3-nmethyl -cycl ohexyl)-r-I-acetic acid

Oﬁ%@hWH &8t éer (8.57 g) obtained in Exanple (14f),

Marti n gent (23 4 g) was added at room
M%)eﬁ%% t‘Mé "I’ﬁ‘g (Me#cHion mxture was stirred for 20
hours, then diluted wth a saturated aqueous sol ution
of sodium bi carbonate, and then filter ed The

filt b d t
i cH BT Rang. T of Gant ST ayer- At iashdal rar ée
t f
B S e LT
c&£PPELPhE s §-c ThenEeri due-vasdnied yndereduced

5 Ycajmi

Methyl ester (1.49 g, 80%) was obtained in the same
way as in Example (le) from (t-4-hydroxy-t-3-methyl-
cyclohexyl)-r-l-acetic acid methyl ester (841 mg)
obtained in Example (14g) and 1-(2-fluoro-phenyl)-3-
(1,2,3,4-tetrahydro-isoquinolin-6-yl)-urea hydrochloride
(WO2006004200 Al) (1.21 g). This methyl ester was
hydrolyzed in the same way as in Example 2 to obtain the
title compound (780 mg, 54%) as a white solid.

'H NMR (400 MHz, DMSO-d6): & (ppm) = 12.1 (1H, s), 9.02
(l1H, s), 8.54 (1H, s), 8.18-8.14 (1H, m), 7.32 (1H, 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 (2H, m), 2.20-1.93 (4H, m), 1.76-1.53 (3H, m),
1.35-1.24 (1H, m), 1.16-1.06 (1H, m), 0.92 (3H, d, J =

7.1 Hz), 0.93-0.88 (1H, m);



pressure to obtain ketone (7.55 g). This ketone (7.55
g) was reduced in the sane way as in Exanple (ld) to
obtain the title conmpound (3.10 g, 36% as a
colorless oil. - 109 1H NWR (400 MHz, CDC13) : 6
(ppn) = 3.68 (3H, s) , 3:1608.09 (1H m , 2.20 (2H
d, J = 7 1 Hz), 2.00-1.94 (1H, m, 1.90-1.70 (3H, m,
1.52 (1H brs), 1 44-1.25 (2H, m, 1.11-1.04 (1H m,
1.01 (3H d, J =6.2 H), 0.79 (1H dt, J = 12.4 and
MSLZ(EESJ[—}z)m/:(:l&tﬁLl (M + H)¥
6-[3-(2-fluoro-phenyl) - ureldo]-3,4-dihydro-lk+
i soqui nol i ne-2-carboxylic acid t-4-carboxynethyl-t-2-
nmet hyl -r-1-cycl ohexyl ester Methyl ester (1.95 g) was
obt aliExedrle tife seahé?'\/\fa%rfja‘éom Eranpl e-ere}dpd o 4-
(t-4-hydroxy-t-3-nethyl- cycl ohexy I)-r-I-acetlc acid
d#eycﬁpcp b%ré?owwzo}ﬁgl}e %bFéFH@&ﬂlﬁCE%&ﬁﬂ &-¢1r6a) and
(2-fl uoro- pheny %
Ci‘ﬁb%x%“ﬁ“t‘%% r%hngP ERXbGET Aoy lupEs T
hydr ochl ori de (W2006004200 Al') (1.22 g). This nethyl
ester was hydrolyzed in the same wayFas in Exanple 2
to obtain the title co oung (1.833 g, 73% two steps)
as a whiteqsolid. VB d6): S (ppm)
s), 8.16 (1H,
a dﬂ8: 7.27-7.22 (2H,
0 (2H m, 7.03- 6.98 (1H, m, 4.54-4.43
2-40916 (1H, m, 3.64- 3.55 (2H, m, 2.77
FZH t, "1 =59 Hz), 2.11 (2H, d, J = 6.7 Hz),
1.96-1.90 (1H m, 1.77-1.68 (3H, nm, 1.66-1.56 (1H
(bpa)l 3541hgdrciﬂ—tﬁﬁ—méthyu}d¥buﬁudxyﬁ -13:190:d80c acid
(4H, n) ;

methyl ester

To a dichloromethane (100 mL) solution of (c-4-
hydroxy—c—3—methyl~cyclohexyl)—r—l-acefic 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 a saturated aqueous solution of sodium bicarbonate,
and then filtered. The filtrate was subjected to
extraction with dichloromethane. The organic layer was
washed twice 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 (1d) to obtain

the title compound (3.10 g, 36%) as a colorless oil.



MS (ESI) mfz: 484 (M+ H+. - 110 (Exanple 17)
[4-(2-{6-[3-(2-fluoro-phenyl)-ureido]-
3, 4-di hydro-| H i soqui nol i n-2-yl }-2-oxoet hyl)-cycl ohexy

]- acetic acid F HHMN /[ NCQ OHOOA
di net hyl f or mami de (5 ni) soldtion of (4-

nmet hoxycar bonyl net hyl - cycl ohexyl ) -acetic acid
(US2001/9912 Al) (378 ng), 1-(2-fluoro-phenyl)-3-
..(1,2,3,4-tetrahydro-isoquinolin-6-yl)-urea
H’])NM'POCMO&( Mz , (GMQIEO@O%M@@HAI )= (BDEy)3H, T3P (B 3L 6-

n@% ft trlethlamne(O was stirred for 24

3hdur §LHmHR) - r%a%%/ oAt Rt ulJe‘vvﬁs 1d|HIZl)tre@ WaH &hyllH, m),
; aggtat hed tu d aqueous sol uti on of
S%@Ig %% }é\%?borﬂ%\t g%d igt’ukﬁts d Britdel -t2ven %dhi &d /

1 O¥£r4s S at n onc rated. The

riégl duggwgs b%fflgdogy%%hrgl’mﬁoﬁrgp%ﬁiz ;079 (11, dt,

(dlffﬂ tf@ngl py acetate) to obtain nethyl
ester ny, /3 This nmethyl ester was hydrolyzed

(1@bﬁh6—§@nE2M@yu§§o §h5%9ﬂ9L 21870 ?tgh%fh@ thﬁ%o

compound (456 ny, as a |te S0

i M1 VB E6) - caﬁbéﬁ m1c—aéZdOthHCaQE%&ymet%gQ4tQ Q4
(1H m, 8.56 (1H s 8.17-8.13 (1H, ,
mgtihy 1 AY; 1 7cP6rdhdQy( 26ste), 7.16-7.09 (2H nm, 7.03-
Methyl ester (1.95 g) was obtained in the same way
as in Example (le) from (t-4-hydroxy-t-3-methyl-
cyclohexyl)-r-l-acetic acid methyl ester (842 mg)
obtained in Example (1l6a) and 1-(2-fluoro-phenyl)-3-
(1,2,3,4-tetrahydro-isoquinolin-6-yl) -urea hydrochloride
(WO2006004200 Al) (1.22 g). This methyi 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.
"M NMR (400 MHz, DMSO-d6): & (ppm) = 12.1 (1K, s), 9.02
(1, 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 (2H, m), 2.77 (2H, t, J = 5.9 Hz), 2.11 (24, d, J =
6.7 Hz), 1.96-1.90 (1H, m), 1.77-1.68 (3H, m), 1.66-1.56
(1H, 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)Y.



6.98 (1H m, 4.59-4.54 (2H, m, 3.66 (2H, t, J =5.5
Hz), 2.81 (1H, t, J =5.1 Hz), 2.72-2.71 (1H, m,
2.28-2.26 - 111 (3H, m, 2.08-2.06 (1H m, 1.97-1.83
(2H, m, 1.73-1.53 (3H, 1 1.50-1.29 (2H, m,
0.97-0.94 (3H, m); M (ESIHI%iz: 468 (M + H)+
(Exanple 18) trans-6-[3-(2-fl uoro-phenyl)-ureido]-
3, 4-di hydr o- 1H i soqui nol i ne- 2-carboxylic acid 4-
car banoyl net hyl - cycl ohexyl ester F HHMNM /N OONO
H2NAEQamp DVF1(15 [dk)( 2sdleut(i3on 2off tuams=18h¢8y { 2-dteidol -
phenyl ) - urei do] - 3, 4-di hydr o- 1H-i soqui nol i ne- 2- car boxyl|
3 i4c-d idyidar o4- mmm«ymmnwlohe&ypmgtéwlq 52ychplhexyl] -
obtained in Exanple 2, HOBt (166 ngy), EDC (236 ny),
acpidam®sdi a water (0.5 nL) was stirred at room
tenperature for 2 days. The reaction m xture was
diluted with ethyl acetate, washed wgth a saturated
aqueous sol ution of sodium bi cariBonatle and sat urat ed
brine, then dried e S ‘ [

solji d. d vvas recryét al i zed (i sopropanol) to

opbt\a itl® conpound (89 ng, 17% as a white
Hdolid. 1H NMR (400 MHz, DVMSO-d6): 6 (ppm) = 9.03 (1H,
s), 8.55

A dimethylformamide (5 mL) solution of (4-
methoxycarbonylmethyl-cyclohexyl)-acetic acid
(Us2001/9912 Al) (378 mg), 1l-(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 mL) was stirred for 24 hours; The
reaction mixture was diluted with ethyl acetate, washed
with a saturated agueous solution 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
methyl ester (533 mg, 74%). This methyl ester was
hydrolyzed in the same way as in Example 2 to obtain the
title compound (456 mg, 88%) as a white solid.

'H NMR (400 MHz, DMSO-d6): & (ppm) = 12.0 (1H, brs),

9.04-9.04 (1H, m), 8.56 (lH, s), 8.17-8.13 (1H, m), 7.35-
7.31 (1H, m), 7.26-7.19 (2, m), 7.16-7.09 (2H, m), 7.03-
6.98 (1H, m), 4.59-4.54 (2H, m), 3.66 (2H, ¢, J = 5.5 Hz),

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



(1H, d, J = 2.7 Hz), 8.15 (1H, dt, J = 11.7 and 4.2
H), - 112 7. 2 (1H, brs), 7.26-7.21 (3H m),
7.16-7.10 (2H, m), 7.03-6.98 (1H n), 6.73 (1H, brs),

4.52-4.47 (3H, m), 3.57_ (igi S. 9 H) , 2 .76
(2H, t, J =5. 9 Hz) , (2H, d J=7.1H) ,
1.92-1.91 (2H, n) . 1. 73 (2H d, J = 13.3 Hz),
1.68-1.62 (1H, , 1.38-1.28 (2H n) 1.08-0.98 (2H,

19
?ﬁaﬁ% %59%222$@0F%Hpﬁéhy|} Qﬂéﬂd§P 2He m) 1.73-1.53

B ik f‘i Serhyd el ,”55“?@;2{95%)@%%3% d,o“ Z‘ClHO
H N HCHOON
M%\Fﬁlﬁ oo‘g}%r ()Alﬁitﬁfll e% er (58 ngy, 19% vvaoé obt ai ned

in the sane way as in Exanple 18 fromt
rans-6-[ 3-(2-fl uoro-phenyl) -

ZEeLg?%g%?%%ﬁﬁ?quﬁgéﬁﬁgi UEQ?E%H?E§68§Q?9¥%55%ﬁe n

3 Fxadih fd Zo-ad- 25 3Gk 190 21 iBL DY bxRHRRLANIC 5261 g1et hy

ester hydrochloride (89 ng). This néthyl ester was
ci@%ﬁm$y2@©thﬁl¥h§c5@MEXY@Ye§$ekn Exanple 2 to obtain

chcrmj

A DMF (15 mL) solution of trans-6-[3-(2-fluoro-
phenyl)—ureido]-3,4—dihydro—lH—isoquinoline—Z—carboxylic
acid 4-carboxymethyl-cyclohexyl ester (527 mg) obtained
in Example 2, HOBt (166 mg), EDCI (236 mg), and ammonia
water (0.5 mL) 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
(NH silica gel, dichloromethane/methanol=30:1->5:1) to
obtain a solid. This solid was recrystallized
(isopropanol) to obtain the title compound (89 mg, 17%)
as a white solid.

"H NMR (400 MHz, DMSO-dé): & (ppm) = 9.03 (1H, s), 8.55

(l1H, d, § = 2.7 Hz), 8.15 (1H, dt, J = 11.7 and 4.2 Hz),



title conpound (18 ng, 329% as a white solid. 1H NWR
(400 MHz, DMBO-d6) : 3 (ppn) = 12.2 (1H brs), 9.11
(1H, s) , 8.63 (1H d, J =2 .7 H) , 8.24 (1H dt, J
11. 7 - 113 and 4.2 Hz), 807(1H s), 7.41 (1H d,
9 Hz), 7.35-7.30 t2Ml2ny, 7.25-7.18 (2H, 1),
.08 (1H, n), 4.59-4.53 (3H, m), 3.66 (2H t, J

1.
2-7
7 Hz), 2.85 (2H, t, J = 5.9 Hz), 2.05-1.99 (4H,
1.
,

gl

85-1.80 (2H, m), 1.77- 1.70 (2H, n), 1.46-1.35
n), Brdp, (BH26sY,21. 134}, 67, (2H,6-1.10 MRHES),
55
)

3.’\3/ NN

5 (M+ H+. (Exanple 20)
A6- 88| B1{3-el hoky7phénil,) bursei,dd].-52-4.47 (3H, m),
di hydr o-1 Hi soqui nol i ne- 2- carboxyllc acid 4-
ox§net hyf-cyel BhBxyl &Estlér IéiHH tNyI\F ON D Hz) 015 %4
/O HO Ir CH3 Methyl ester (14 , 899 mas obt ai ned
(2Rt He dame”- %ﬂ§2és ﬂn9ﬁxén@ @ﬂﬂ Wrm) (2H, d, J =
tra 4- hydr oxy-cycl oh ex etlc aC|d nethyl est er
1@5& Hg§,ogtsﬁned§ Eaniie P nY 1 o6
% thoxy phenyl)-3-(1, 2, 3, 4- tetrahydro
§ nolln 6-yl)- urea hydr ochl ori de (W2006004200 Al)
1 ) Th| t ter was hydrol yzed in the sane
M&agggggln/ ?e %2btain the title conpound (81

U 1

an- o
wwam'

(":00""

ny,

(Example 19) trans-6-[3-(2-fluoro-phenyl)-ureido]-
3,4-dihydro-1H-isoquinoline-2-carboxylic acid 4-[(1l-
carboxy-l-methyl-l-ethylcarbamoyl)-methyl]-cyclohexyl

ester

0
H,C CH, O \ﬂ/
Ho\ﬂ)< /U\ o o
N »
H
o)

Methyl ester (58 mg, 19%) was obtained in the same
way as in Example 18 from trans-6-[3-(2-fluoro-phenyl)-
ureido] -3, 4-dihydro-1H-isoguinoline-2-carboxylic acid 4-
carboxymethyl-cyclohexyl ester (246 mg) obtained in
Example 2 and 2-amino-2-methyl-propionic acid methyl
ester hydrochloride (89 mg) . This methyl ester was
hydrolyzed in the same way as in Example 2 to obtain the
title compound (18 mg, 32%) as a white solid.

'H NMR (400 MHz, DMSO-d6): & (ppm) = 12.2 (1H, brs), 9.11
(1H, s), 8.63 (1H, d, J = 2.7 Hz), 8.24 (1H, dt, J = 11.7



59% as a white solid. 1H NMR (400 Mz, DVBO-d6): 6
(ppm = 12.1 (1H, brs), 8.78 (1H, s), 8.73 (1H, s),
7.35-7.31 (1H, m, 7.24707 (4H, m, 6.92-6.89 (1H,

m, 6.56-6.52 (1H, m, % 43 (3H, 114 m), 3.99
(2H, q,J=7.1Hz),357 J =5.9 H), 275
(2H t , J=5. 9 H) , 2. 11(2H d, J=7. 0 H) ,
1. 98- 1.88 (2H n), 1.79-1.52 (4H, nm), 1.39-1.27 (1H,
m, 1.32 (3H, t, J = 7.1 Hz), 1.12-1.02 (2H, m); M
aQESE) 2nfiz) , 49607 M(LE) $) , ( Bxadipl €21)d, J = 1.9 Hz)

trans-6-[ 3-(2- net hox& phenyl ) - urei do] -
7332=di BYdl 88 HM) soduitRol’i- AS- 2-2dar @dx(yﬂ{:l?ac? O#-(1H, m),
O% bo>|\</)énet hxl _{nid ohexyl _ester HNN O OYN O

EhyP €188 ﬁﬁﬁrgst?/() e bt Hied 1183 NEE, €,
T o B hraro 0o Byt T maoti% Y (AT gt est oFT-

?2 (78 hfgﬂftya%ﬂgﬁyﬂ) 3?6@% E;' ?L)et‘fd;hg,%},o , 1.17-1.07

goqw nolin-6-yl)-urea hydr ochl oride (V2006004200 Al)
%140 rrg) This methyl ester was hydrolyzed in the sane

Mg/axgg§2)| n/Examplke (& toggbtain the title compound (91
as a vvhlte solid. 1H NVMR (400 WMHz, DMSO d6)

(ppn) = 12.0 (1H, s) , 9.25
(Example 20) trans-6-[3-(3-ethoxy-phenyl)-ureido]-
3, 4-dihydro-1H-isoquinoline-2-carboxylic acid 4-

carboxymethyl-cyclohexyl ester

o)
HO r/

Methyl ester (142 mg, 89%) was obtained in the same
way as in Example (le) from trans-(4-hydroxy-cyclohexyl)-
acetic acid methyl ester (81 mg) obtained in Example (1d)
and 1-(3-ethoxy-phenyl)-3-(1,2,3,4-tetrahydro-
isogquinolin-6-yl)-urea hydrochloride (W02006004200 Al)
(108 mg). This methyl ester was hydrolyzed in the same
way as in Example 2 to obtain the title compound (81 mg,
59%) as a white solid.

'H NMR (400 MHz, DMSO-dé): & (ppm) = 12.1 (1H, brs), 8.78
(14, s), 8.73 (1H, s), 7.35=-7.31 (1H, m), 7.24-7.07 (4H,

m), 6.92-6.89 (1lH, m), ©.56-6.52 (1H, m), 4.53-4.43 (3H,



(1H, s), 8.20 (1H, s), 8.13 (1H, s), 7.33 (1H, s9),
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, - 115 d, Jq534.1 Hz), 1.99-1.87 (2H,
m, 1.81-1.60 (3H, m, 1.40-1.27 (2H, m, 1.14-1.00
(2H, rr);. M5 (ESI) mz: 482 (M+ H+. (Exanple 22)
trans-6-[ 3-(5-fl uoro-2-nmet hoxy- phenyl) -

ur [ d|h r o- IH-| sqqui car box I a
'S gg 62%thhyl Eydi-oh&yl” e t‘JéJé &iﬁ ”HQ—I'Y ,I,S?"/g)
2a) 3
2. 215[é5'?5 ey et Hoxy Sprichyt §2ur @t od) =3/ 2 H2) . 1.98
hy,dr Kiso oldne cafpoxyl c t-huty
1. gSSterHZ %nétra q7gjrg’fu§r2€jm(-4 nf) %/o %tfloén{?I ﬁ}ﬁ R 5
% fluorjo-2-; net xy@gqépqp @@Igzﬁl Qp DPPA (1.25
m’), ‘and triethyl’amne (1. heated to refl ux
qu@Sk haut.. . ge@qahygwofuran (10 nL) sol ution of
6- am no- 2N-Boc- 1, 2, 3, 4-tetrahydroi soqui noline (1.00
g) was added to the reaction solution. The reaction
m xture was further heated to reflux for 5.5 hours,
t henEcaapaed A )r aarnst-Erier-ataAnmes trandy tgtegnyl) —-ureido] -
concentrated. The residue was purified by
3, dhndormatdogr-alghyl (it o oret haperkeohylic acid 4-
acetate=20:1-+4:1) to obtain the title conmpound (1.51
cagbonowt sl zc ¥ el iEteri11e

\./

o CHs

HO

Methyl ester (193 mg, 93%) was obtained in the same
way as in Example (le) from trans-(4-hydroxy-cyclohexyl)-
acetic acid methyi ester (101 mg) obtained in Example
(1d) and 1-(2-methoxy-phenyl)-3-(1,2,3,4-tetrahydro-
isoguinolin-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.

'H NMR (400 MHz, DMSO-d6): & (ppm) = 12.0 (1H, s), 9.25
(14, s), 8.20 (1H, s), 8.13 (1H, s), 7.33 (1lH, 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,



1H NVR (400 MHz, DVsO-d6) : 6 (ppm) = 9.33 (1H, s),
8.38 (1H, 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% (2H, s), 3.84 (3H, s),
3.51 (2H, t, J = 6.1 13573 (2H t, J = 7.0 Hz),
1.41 (9H, s); M5 (FAB) mlz: 416 (M+ H)+. (22b)
1- (5-fl uoro-2-net hoxy-phenyl)-3-(1, 2,3, 4-
tetrahydro-i soqui nolin-6-yl)-urea hydrochloride A
dsudpensi brHof, 61{%9f5 87 u6R 8, 2miret hoRy-phéAyl(BH, m)
urei doj] -3, 4- d|h dr o- 1H—|squ|noI|ne 2-carboxylic aC|d
{%Qtl ?y[z%sﬂ@ (1: 26-§) OBbtldHned) im Exanpl e (22a)
N hydrochloric acid (1, 4-dioxane solution, 10
M%LﬁEWé\)s mg%irf%d B FobMmtenperature for 15 hours and
diluted with diisopropyl ether. The precipitate was
collected by filtration and dried to obtain the title
0
?Eg? %%%éh%%% ﬁréﬁ%+_ ?%2é§ gfﬁoPgl gmggkgxy gﬁenyl

TS b3} 245 éygr Pn21 BELOOKKIRRENYL LaULSL ok Satia 4-

dr o- |so U|no I ne- oxyli ¢ aci
c&%@?ﬂ@?ﬁ%ylcﬁ’%%ﬁ yl eggber Methyl ester (134 ny,

1% was obtained in the sane way as in Exanple (le)
fromtrans- (4-hydroxy-cycl ohexyl)- acetb% aci d net hyl
ester (74 ng) obtained in Exanple (Idp” and
1- (5-f 1 uor o- 2- met hoxy- phenyl )i 3- (4.2, 3, 4-tetrahydro-
i soqui nolin-6-yl)-ufes x0T \W$r|.= 391 ng) obtai ned
in Exanple (22b). K

hygy ol yze€the N e EaNne y asNA Exanple 2 to
oeﬁglijiiilﬁtﬁji/
0] F
HO

(22a) 6-[3-(5-fluoro-2-methoxy-phenyl)-ureido]-3, 4-

dihydro-1lH-isoquinoline-2-carboxylic acid tert-butyl
ester

A tetrahydrofuran (20 ml) solution of 5-fluoro-2-
methoxybenzoic acid (1.00 g), DPPA (1.25 mlL), and
triethylamine (1.6 mL) was heated to reflux for 1 hour.
A tetrahydrofuran (10 mL) solution of 6-amino-2N-Boc-
1,2,3,4-tetrahydroisoquinoline (1.00 g) was added to the
reaction solution. 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,

90%) as a white solid.



conmpound (61 ng, 53% as an off-white solid. 1H NWR
(400 MHz, DMSO-d6) : 6 (ppnm) = 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#%(1H . 713708(1H
m, 7.01 (1H, dd, J nd 5. 5 , 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 (2H, t, J =5.9 Hz), 2.76 (2H, t,
J 5.6 Hz), 2.12 (2H, d, J = 7.1 Hz), 1.97-1.88 (2H,
'Hn)MR1.(800 1MA %, (2MSOH‘):16 B31-(bp60 = BH33m) (1H,. 40-,1.8BB8
(2H, m, 1.12-1.02 (2H, n) VB (ESI% mz: 500 (M +
(1), +.5)(;ERar®dd 293;/) (IH, m), 7.38-7.2 (1H m), 7.24-7.16
trans- 6- [3 (2- nethox - 5- nethyl ¥
(Lilre™a] 73,145l -Adr O ++Wsoqﬁr%%Tﬁn% 21é§rb@kylﬁc7acﬁd69

o B B S i
Wa. P%4-Q§grd&yygscﬁgﬂ§¢?¥?¥|%Cé#iéfggrg ﬁeghs? e;?g}
M%?@%ﬁ%éto 4 %y%i @.FX ﬁgnsl§ 3)(1a2 3, 4-t et r ahydr o-

(iﬁ%q%i¥§ f%d%ﬁé)zimé%h£&9185959£ RER QYD%036QQ4200 Al)

I's methyl ester rolyzed in

téﬂfy%h &J&ls%ﬁq@nv@ylﬁselw Exazralaehgdt:@cﬁ%@laet he

t|tIe compound (38 ngy, 43% as an off-white solid. 1H

NVR2( 406 oMriz, i dAVRE d6) [3-6(  pPMorod2-AefAbkybpEeny?) 24
ureido]~3, 4-dihydro-1H-isoquinoline-2~carboxylic acid
tert-butyl ester (1.20 g) obtained in Example (22a) and 4
N hydrochloric acid (1,4-dioxane solution, 10 mL) was
stirred at room temperature for 15 hours and diluted with
diisopfopyl ether. The precipitate was collected by
filtration and dried to cbtain 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~
dihydro-lH-isoquinoline-2-carboxylic acid 4-
carboxymethyl-cyclohexyl ester

Methyl ester (134 mg, 91%) 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 l—(5—fluoro—2—methoxy-phenyl)43—(1,2,3,4-tetrahydro—
isoquinolin-6-yl)-urea hydrochloride (101 mg) obtained in

Example (22b). This methyl ester (129 mg) was hydrolyzed



(1H, s), 8.14 (1H, s), 7.99 (1H s), 7.35 (1H s),
7.23- 7.15 (1H, n), 7.12-7.05 (1H, m, 6.89 (1H, d, J

= 8.3 Hz), 6.74 (1H d, J = 9. OHz),4.52-4.41
(3H m , 3.83 (3H s) , 317 (2H, t, J = 5.6 Hz),
2.75 (2H, t, J = 5.5 Hz), (3H, s) 2.12 (2H, d,
J =6.7 Hz), 1.98-1.88 (2H, n), 1.81-1.60 (3H, m,

1.42-1.28 (2H, n) 1.14-1.00 (2H n; VB (ESI) mz:
496 (M + H)+. (Exanple 24)
iprhhs- 6arp% Y2YnefhéRyEpphPdien23Ly btain the title
ur ei doj - 3, 4- di hydr o- 1H-i soqui nol i ne- 2- car boxylic acid

Cﬁmpea%ok%e%yl 58§¢1 BReRYl Césranioe sgddH H 7~1( N

% w A0 TR bBhy | B 3L 3= 412 By dR B, | bES) , .35
RenFor ottt ansic 187m 5 - Bar difon O b9t¥:%f§4§%f3-al Hz) ,

A e R

(8t r ghydsoiseayi paki 565(9129 %) 7%@1@1/%%1&19 £Q 33 d)g ¢

was gradual |y added at he ‘réactidn mXture was

agHi Bredyal , OF, Sgn4l4boquanQ1 at 3 @om tRppenat wef o
- 119 hours and t hen concentrated The reS|due was

Jvikgoreusty, stieredHinta ol xed soluut)i o of2 didisoprs,opy!=
et her and

7.1 Hz), 1.97-1.88 (2H, m), 1.80-1.71 (2H, m), 1.71-1.60
(1H, m), 1.40-1.30 (2H, m), 1.12-1.02 (2H, 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

Joueoas:l

Methyl ester (103 mg, 81%) was obtained in the same
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-
isogquinolin-6-yl)-urea hydrochloride (W02006004200 A1)

(88 mg). This methyl ester (92 mg) was hydrolyzed in the



wat er (diisopropyl ether/water) . The precipitate was
collected by filtration and dried under reduced
pressure to obtain the title conpound (1.46 g, 88% as
a yellow solid. 1H NNR_(%%Q§N+E CDC13) : 8 (ppm =
8.40-8.24 (3H, m , 7.50 9 (4H nm, 5.33 (1H
brs), 4.67-4.49 (2H, m), 4.67-4.49 (2H, m, 2.97-2.79
(2H, m, 1.50 (9H, s). (24b)
6-[ 3- (2- met hoxy- pyridi n-3 ) -ureido] -3, 4-di hydr o-
Semie U@ e R o 185RT4 Tabt thiipl ChspeRnd
m xt ure of 6- (4 nltr xycar bonyl am no) - 3, 4-
MG HydHo-2BHAaTs R 1ﬁ£ n%h boxylic acid tert- butyl

6 b
Hﬁé&eﬁé@égfw%e%@%}” y %ﬁévz%@e %f?f‘a%@%f%@m w24
d t d.
4ﬂ§ E%ueEgégf {#%Ted S%h et ?gggagrﬁgﬁ wa heg 23~
TWdh @ Jbon%turvatfﬁ ﬂw@wfﬁs%w'@ng@f gadium 5 - g 3 ny),

blca at'd (tw ce) and brine; then’ concentrated

. Lﬁ? dye ywasgpyriifj eds byochr emategraphy 3.83 (3H, s),
dIC oronet hane/ ethyl ' " acetate) to obtaln the title

3097713 d {779 ays.55%4) pszans @bk, whit g Loams lIlzl NVR . 22
(400|\/Hz cDe13) 6(ppn) 8.46 (1H, d, J = 4

(Bl2) .7, 79. {AH2H, d,=35=16+7) HzT,52-6894 .E5H, 2m),, n6.,89
(1H dd, J = 7.8 and 5.1 Hz), 4.52 (2H s), 3.93 (3H,
1531-13662(32H, mi, J.425192B7)2H2. 81-2.172 4-2H00m)(2HL. 51) ;
(9H, s); - 120 - M (ES|) mz: 399 (M + H)+ (24c)

M3- (RSHRthORY- H9Fi dMn+38Y[) - 3- (1, 2, 3, 4-t et r ahydr o-

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

carboxymethyl-cyclohexyl ester

(24a) 6-(4-nitro-phenoxycarbonylamino)-3,4-dihydro-1H-
isoquincline-2-carboxylic acid tert-butyl ester

To a dichloromethane (10 mL) solution of 4-
nitrophenyl chloroformate (812 mg), a dichloromethane (10
mlL) solution of 6-amino-2N-Boc-1,2,3,4-
tetrahydroisoquinoline (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



I soqui nolin-6-yl)-urea di hydrochloride The title
conpound (720 ng, quantitative yield) was obtained in
the sane way as in Exanple (22b) from 6-] 3-
(2- met hoxy- pyri di n- 3- yI)_ugngg] 3, 4-di hydro-| H
i soqui nol i ne- 2-car boxylic rd tert-butyl ester (755
ng) obtained in Exanple (24b). Ms (ESI) mz: 299 (M +
H) +. (24d)
trans-6-[ 3- (2- met hoxy- pgrldln -yl)-ureido]-3,4-
helihy deed 1Hh e ogon@ont het 9dcarBoxyr¢ el dies awas Vlgorously
car boxynet hyl - cycl ohexyl ester Methyl ester (115 ,
stbogedak obtBihed Falt éogaﬁé dkdy ORE OPH LERARSITe a(nlde)

wldm | %gﬁgaém%fégﬁéaﬂ RN L $3§§é§h§%§tg€ wat
LR S D F s ShTad dhds RS phrge EREE g Bressure
tc9b$1§’c ed tl{u@zgg@['gl &Bé‘ﬁ?ﬁdmls 4%'35;“3"8&?”%[(3%1?0@

ydro Re-sane way as

Sgpfaln the title conmpound (54 ny, 50% as a white
Id. 1H NWR (400 MHz, DMSO-d6): S (ppm = 12.0 (1H

1}95\2@6{ 794702@(MlﬁHZ1LH c§@13}83‘282( %p%é (:1%7 2®5_’87?21433(3(1%%#)5 ) ’

7750467907 (44H mm, 5.6399184, 9br(slH ame7 -4..3%- 4.4, @3H,
m, 3.97 (3H, s), 3.62- 3.54 (2H, m, 2.80-2.73 (2H,
dp7-2.42 (2H, do),J2=97-2.H®),(2H]. 88-1.18%0( 2ZHH,Ms) .
1.81-1.61 (3H, m, 1.42-1.28 (2H m, 1.14-1.01 (2H,
(Ao €213- (KBmEEBSPRYMPYri483 -(CMyd ) Huke idBaplde-23)ydro-
trans- 6- (benzoxazol - 2-yl am no) - 3, 4-
1H~isoquinoline-2-carboxylic dcid tert- butyl ester
A mixture of 6-(4-nitro-phenoxycarbonylamino)-3,4-
dihydro-1H-isoquinoline-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 to reflux for 5 hours and concentrated. The
residue was diluted with ethyl acetate, then washed with
a saturated aqueous 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, 55%) as an
off-white foam.
'H NMR (400 MHz, CDCls): & (ppm) = 8.46 (1H, d, J = 9.4
Hz), 7.79 (1H, d4, J = 5.1 Hz), 7.52-6.94 (5H, m), 6.89
(1H, dd, J = 7.8 and 5.1 Hz), 4.52 (2H, s), 3.93 (3H, s),
3.62 (2H, t, J = 5.9 Hz), 2.81-2.72 (2H, m), 1.51 (9H,

sS);



di hydr o- 1H-i soqui nol i ne- 2-car boxylic acid 4-

car boxynet hyl -cycl ohexyl ester H M/N ,,,0 N OY HOO
O (25a)

benzoxazol - 2-yl -(1, 2, 3, Af_-teg%a_hydr 0- i soqui nol i n- 6-
yl)-am ne hydrochl ori de Ajl utanol (10 nL) solution

of 6-am no-2N-Boc- |, 2, 3, 4-tetrahydroi soqui noli ne
(1.00 g) and 2- chl orobenzoxazole (0.50 nL) was heated
to reflux for 11 hours, then cooled to room

MS; diFeratdize, 387d Ehen Hi'l ut ed W|th ethyl acetate. The
preC| pitate was coll ected

t th
(2f9)h et iymesoerat @Y L) bt #eﬁuééaggréﬁggf@
isiogﬂqojgltoln t(éééﬂ)ltle co oud }}Zﬁ‘%i%‘%éb?s% as a beige
t | - dj J - .
o0 ngﬁ-?ﬁ%z%é%ﬁ?gg%%7?ﬂa2é’% AR iea) as

oﬁ%al ‘Xﬂ%ﬁﬁyl' v%ﬂ? ﬁsﬁ§£m§@éh¥b2ﬁ§t?Eoﬁ1@3

N was obtaln N the sane way as in

1 ang-{ A -hydy oxye cy6l obexylin QQSLEQ aCl d
Z(rreﬁg/}l{&g};%}{ (74 rrghyo{)t ale?}ed ?n Exarrpl%e] (1d) and

é&gzm@m{e%—ydaﬁﬂoiyﬁlé ietgabydt opi189quieBkirn(655 mg)
122 yl)-am ne hydrochloride (93 ng) obtained in
ol € (r25ampTdi s241 hyl ester (100 ng) was

hydrol yzed in the sane way as in Exanple 2 to obtain
M3 heEsi) Ire/ conddUndM (46HhG, 45%
(24d) trans-6-[3-(2-methoxy-pyridin-3-yl)-ureido]-3,4-
dihydro-1H-iscquinoline-2-carboxylic acid 4-
carboxymethyl-cyclohexyl esterx

Methyl ester (115 mg, 72%) was obtained in the same

way as in 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-(1,2,3,4-tetrahydro-
isogquinolin-6-yl)-urea dihydrochloride (119 mg) obtained
in Example (24c). This methyl ester (110 mg) was
hydrolyzed in the same way as in Example 2 to obtain the
title compound (54 mg, 50%) as a white solid.
'H NMR (400 MHz, DMSO-d6): & (ppm) = 12.0 (1H, brs), 9.28
(14, s), 8.42-8.38 (1H, m), 8.33 (1H, s), 7.80-7.72 (1lH,
m), 7.32 (1H, s), 7.25-7.19 (1H, m), 7.14-7.07 (1H, m),
6.99-6.91 (1H, m), 4.55-4.41 (3H, m), 3.97 (3H, s), 3.62-
3.54 (2H, m), 2.80-2.73 (28, m), 2.12 (2§, 4, J = 7.1 Hz),
1.98-1.89 (2H, m), 1.81-1.61 (3H, m), 1.42-1.28 (2H, m),

1.14-1.01 (2H, m);



as a white solid. 1H NWR (400 Mz, DVsO-d6) : 6 (ppm
12.1 (1H, brs), 10.6 (1H, s), 7.64-7.45 (3H m,
.26-7.11 (4H, m, 4.58- 4 46 (3H, m, 3.59 (2H, t, J
5.9 Hz), 2.81 (2H, t, 12? 3 Hz), 2.12 (2H, d, J =
.7 Hz), 1.98-1.88 (2H, m 81- 1.61 (3H m,
.41-1.28 (2H, m, 1.15-0.99 (2H, m; MS (ESI) m z:
450(M+|$+ (Exanpl e 26)
[ 3- (2-et hoxy-phenyl ) -ureido] -
M§ &E%thﬁfé 1£8 7 s6§ut ndl i ne- 2- car boxylic acid 4-
car boxynet hyl -cycl ohexyl ester CH3 OHH N /N "\O
\ HO/NCO( OTII( O (26a)

LA LA .
. i : 6 2N-
S P b A AR P51 2ot kbiie 5 S5 - and 2

cg&BB%%@Q%ggthgeggﬁgggg L0 %rnL) was stirred at room

t enper at ur S an then concentrated. The
resi due was purified by chromat ography (hexane:ethyl -

123 acetate=5:1-*1: t ‘/Nhylene chl ori de:
ethyl acetate=1:0r*I: obt & n title conpound
(1.62 g, Ne; N o)
P 9y
O

HO

RO Il I

(25a) benzoxazol-2-yl-(1,2,3,4-tetrahydro-isogquinolin-6-
yl)-amine hydrochloride

A l-butanol (10 mL) solution of 6-amino-2N-Boc-
1,2,3,4-tetrahydroisogquinoline (1.00 g) and 2-
chlorobenzoxazole (0.50 ML) was heated to reflux for 11
hours, then cooled to room temperature, and then diluted
with ethyl acetate. The precipitate was collected by
filtration, then washed with ethyl acetate, 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-2-ylamino)-3,4-dihydro-1H-
isoquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester

Methyl ester (103 mg, 72%) was obtained in the same
way as in Example (le) from trans—(4—bydroxy—¢yclohexyl)—
acetic acid methyl ester (74 mg) obtained in Example (1d)

and benzoxazol-2-yi-(1,2,3,4-tetrahydro-isoquinolin-6-



quantitative yield) as a pale yellow solid. 1H NWR
(400 MHz, CDC13) : 6 (ppm = 8.14 (1H, dd, J = 7.7
and 2.2 Hz), 7.32-7.29 (2H, n) .7.22-7.17 (1H, m
7.06 (1H, d, J = 7.0 Hz), 01-6.94 (2H, m), 6.
(1H, dd, J = 7.4 and 2.011%2) 6.78 (1H, s), 4.5
s), 4.04 (2H, q, J =7.0 Hz), 3.63 (2H, brs), 2.
(2H, t, J =5.9 Hz), 1.50 (9H, s), 1.35 (3H, t,
7.1 Hz). (26b)

yli—(am-lenehéw;drmqt@dmm@ (B, mIY- ?}é"f?lafh%rbn Example (25a).
|squ|noI|n yI) rea hydrochlorlde Th

Th@@mg@mﬂ( S3ETg, Wamqtmsvehw%%sj slnom% nade gay

2 o 0 1S S Y, B DRAEL g (2R e

|so%gﬁ?olln§_ carboxylic acid tert-butyl ester (1.63
% Exanpl e (26a). 1M NVR (400 Mz,

HsN?ﬁ? oo = DObora O35 Mhort) - 9222 31 B8, 16
1@) d P, 61 9451"2031{7:29 (i"beddtlﬂ t4§ 2m§ind4 3§3§ 46

85

4 (
80
J —_

715 (1H," d, Hz) | iH
(F, ahd 1355¢|23H6t93i1=H5d9 Hd) = 1088 apd, 3t9 Bz}, 5.3
6.88 ("1H, J:107and38Hz)419(2Hs)

A 13 (2H, ZH, Jd, Jr=16Hr)Hz8,36.08H].88 J28, 6m4, H2) 81~
3.36 (2H, t, J =6.4 Hz), 1.42 (3H, t, J =6.9 Hz).

1(&6C)3H, m), 1.41-1.28 (2H, m), 1.15-0.99 (2H, m);
trans-6-[ 3- (2 et hoxy- phenyl ) - ur ei do] - 3, 4- di hydr o-

MA HESDhunnot | 480 2{Mat bidkyd i ¢ aci d 4- car boxynet hyl -
cycl ohexyl ester - 124 Methyl ester (477 ng, 94% was
obtained in the sane way as in Example (le) from

trans- (4-hydroxy-cycl ohex
(Exémplg 26)ytrghs ¥ )2 -ethoxy-phenyl)-ureido] -

3,4-dihydro-1H-isoquinocline-2-carboxylic acid 4-

B
JL/OT ©

(26a) 6-[3-(2-ethoxy-phenyl)-ureido]-3,4-dihydro-1H-

carboxymethyl-cyclohexyl ester

H,

isoguinoline-2-carboxylic acid tert-butyl ester

A tetrahydrofuran (10 mL) solution of 6-amino-2N-
Boc-1,2,3,4-tetrahydroisoquinoline (981 mg) and 2-
ethoxyphenyl isocyanate (0.9 mL) was stirred at room
temperature for 4 hours and then concentrated. The

residue was purified by chromatography (hexane:ethyl



acetic acid nmethyl ester (241 ng) obtained in Exanple

(id) and 1-(2-ethoxy-phenyl)-3-(1, 2,3, 4-tetrahydro-

i soqui nol i n-6-yl)-urea hydrochl oride (347 ng) obtained

in Exanple (26b). This Eg ester (477 ng) was

hydrol yzed in the sane ma@ s in Exanple 2 to obtain
the title conmpound (362 ng, 78% as a white solid. 1H

NVR (400 MHz, DMSO-d6) : 6 (ppm = 12.1 (1H, brs) ,

9.35 (1H, s), 8.12 (1H, dd, J = 7.8 and 1.9 Hz), 8.06
aqettiites)q: 13134 @i, tden mylidhe dchllo=idedetlzy] 7. 09

(1H, d, J = 8.2 Hz), 7.01 (1H, dd, J = 7.8 and 1.5
awgate&lg@ﬁim dto optairp. @%ﬁeptsl% ¢pnpoend7 (L1k g,
dt, J = 10.7 G%P 3.8 Hz), _4.51- gBH n, 4.13
q%%ﬂﬁlQFtﬂve-Wﬂ )assasﬁa%ﬁkﬁe%lost 15d9 Hz), 2.76
=59 Hz 2. 1 2H, d,
HlNé@ 14§£’ 345,4, C)lf ($8M) 2R 8rr)14 .1@8- E%zJ C1d- 7
(3 Hz 1.3 1 (2H, )

’?122']?14%? (§H§2m %%1 hy 279867 ?/F %ﬁ)‘% , 7.06
({iExadpl g 27§ r@ns; 67 81(8: 4h | gt gophany! _
ure?gg] 3, 4- dlhydfo IFLlsqu|ngF|nemg cgrggxgﬁ?% é@idJ
7 4 &@abpxwmmlecwl @mﬁxyg est4654 ;é?ﬁ s§,H3 0@ HoH, 4,

36 [B: (QZH@)thOZZ(y65 tmprbrphenyl Beur@HdO]t 3 A= 5.9 Hz),
1.50 (9H, s), 1.35 (3H, t, J = 7.1 Hz).
(26b) 1-(2-ethoxy-phenyl)-3-(1,2,3,4-tetrahydro-
isoquinolin-6-yl)-urea hydrochloride

The title compound (1.37 g, quantitative yield) was
obtained as a yellow solid in the same way as in Example
(22b).from 6-[3-(2-ethoxy-phenyl)-ureido] -3, 4-dihydro-1H-
isoquinoline-2-carboxylic acid tert-butyl ester (1.63 qg)
obtained in Example (26a).
'H NMR (400 MHz, DMSO-d6): & (ppm) = 9.63 (1H, s), 9.22
(1H, brs), 8.17 (1H, s), 8.1l1 (1H, dd, J = 8.1 and 1.8
Hz), 7.43 (1H, 4, J = 1.9 Hz), 7.29 (1H, dd, J = 8.2 and
2.3 Hz), 7.13 (1H, 4, J = 8.6 Hz), 7.01 (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), 4.19 (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-(2-ethoxy-phenyl)-ureido]-3, 4-dihydro-
lH-isoguinoline-2-carboxylic acid 4-carboxymethyl-

cyclohexyl ester



di hydr o- 1H-i soqui nol i ne- 2-carboxylic acid tert-butyl
ester The title conpound (1.56 g, 919% was obtai ned as
a white solid in the same way as in Exanple (22a)
from 6- am no-2N-Boc- 1, 2, 3, 4-t etrahydroi soqui nol i ne
(996 ng) and 2-ethoxy-5-flTuorobenzoic acid
(W02006004200 Al) (736 ng). 1H NWR (400 MHz, CDC13)
6 (ppm :806(1H dd, J:109 and 3.2 Hz), 7.39
(1H, brs), 7.19 (1H, brs), 7.15 (1H, m, 6.74 (1H,
dd, Mgtky9. @ssﬁa 54177H21)9 @4&3 evaEﬂ O(ereﬁd ms@h% 2$~Pme
s), 4.01 ( H,

wamz)as z-ns@;X(amlet %“@“ P&J;ana— Sé wﬁr0§y Cxcégh?éMl

2Ceti: @%mr}%oﬁ%tep%e% S Rt P aPEe
i Ear ey STk Rr 26 S i " etekhareg ; 4
R 10 B ) Fagney o
E}&?&glust?aléﬂe 2-GRrDoH A acd ik 4 eg47‘b%?{&vRﬁ§§ eﬁy&iﬁ@ﬁ?zed

ned i n Exanpl e (27a).

PMEQ dBne B¢ PRE) 1T Bxdfpb(dH 8), oBrddn &h@ tbkﬁk
', 38(1H S), 8.02 (1H dd, J = 11. 3 and 3. 1  Hz),

cdmpdudd H 36k Idg, 289) Hz}, a7w29t(ells|olddi, J =8.4 and 2
.2 Hz) , 7.15 (1H, d, J=8. 2 H) , 7.01 (1H, dd, J
1iE MR O 40@andiise 1 D290-d6)7:3 § 1tbpndt ,= J12Z. 12(BHaridrd) 3 9.35
Hz), 4.20 (2H, brs) , 4 . 12 (2H, q, J = 7. 0 Hz) ,
(BH37s(2H .12 J1R, 6dd6 HZT 7. 82a991 28, Hz) J & 08 2AUHz) s)
1.41 (3H, t, J = %
7t3éné116r[%l(27el?ﬁo>(9tﬂ5 filru r - ghényi?)-urleitdo] (8,44, J =
8.2 Hz), 7.01 (1H, dd, J = 7.8 and 1.5 Hz), 6.92 (1H, dt,
J = 10.8 and 3.8 Hz), 6.87 (1H, dt, J = 10.7 and 3.8 Hz),
4.51-4.47 (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
(14, m), 1.41 (3H, t, J = 6.9 Hz), 1.39-1.29 (2H, m),
1.12-1.02 (2H, m):;

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

(Example 27) trans-6-[3-(2-ethoxy-5-fluoro-phenyl) -
ureido]-3,4-dihydro-1H-isoguinoline-2-carboxylic acid 4-

carboxymethyl-cyclohexyl ester



di hydr o- 1H-i soqui nol i ne- 2-car boxylic acid 4-

car boxynet hyl - cycl ohexyl ester Methyl ester (532 ny,
quantitative yield) was obtained in the same way as
in Exanple (le) fromtrans-

(4- hydroxy-cycl ohexyl)-atet?& acid methyl ester (241
ng) obtained in Exanple (1d) and 1-(2-ethoxy-5-fluoro
phenyl)-3-(1, 2, 3, 4-tetrahydro-i soqui nolin-6-yl)-urea
hydrochl ori de (365 ng) obtained in Exanple (27b) This
met hyl ester (532 ng) was hydrol yzed in e sanme way
as in Exanple 2 to obtain the title conpéund (439 ngy,
8599 as a white solid. 1H NWR (400 - DMSO-d6) : 8
(ppm = 12.2 (1H, brs) 9 47H(]}b s),f 8.25 (1H, s),
8.02 (1H, dd, J = ~35 (1H, s),
7.22 (1H, d, J = 7.
7.00 (1H dd 0

.0_4nd_5.4 Hg), 6 (1H, dt,
1204 and 48" Hz “47 (3H, m, X
7.0 He 57 ( t, J =509 Hz), 2.%6 (2H, t, J
HE 9 Z) 2. 11 (2H, d,J:7OHz) 1.94-1.90 (2H, m,

177-127 1.74 (2H, m), 1.68-1.62 (1H, m), 1.40 (3H,

3 2 2 (2H
E@l §3m‘f|zé§?§i;‘k’w? %&égrg E}ge%/lg— )eldoq 2L m;
61434 L
dﬁ?i‘?’?ﬁ%] Lol PO RRYIAS 28 SRR o

edtegar boxynet hyl -cycl ohexyl ester H3C CH3 H H N~N
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The title compound (1.56 g, 91%) was obtained as a
white solid in the same way as in Example (22a) from 6-
amino-2N-Boc-1,2, 3,4-tetrahydroisoquinoline (996 mg) and
2-ethoxy-5-fluorobenzoic acid (W02006004200 Al) (736 mg).
"H NMR (400 MHz, CDCls3): & (ppm) = 8.06 (1H, dd, J = 10.9
and 3.2 Hz), 7.39 (1H, brs), 7.19 (1H, brs), 7.15 (1H, m),
6.74 (1H, dd, J = 9.0 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 (9H, s), 1.33 (3H,
t, J = 7.0 Hz).

(27b) 1-(2-ethoxy-5-flucro-phenyl)-3-(1,2,3,4-tetrahydro-
isoquinolin-6-yl)-urea hydrochloride

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-fluoro-phenyl)-ureido] -3, 4-dihydro-1H-
isoquinoline-2-carboxylic acid tert-butyl ester (1.56 g)

obtained in Example (27a).



OYN O O HO O (28a)

6-[3-(2-isopropyl -phenyl)-ureido]-3, 4-di hydro-| H

i soqui nol i ne-2-carboxylic acid tert-butyl ester To a
di chl oronmet hane (10 ni) soiniipn of triphosgene (474
ng), a dichloronmethane (10 nlL) solution of 2-

i sopropylaniline (540 ng) and triethylamne (1.2 nl)
was gradually added at roon1tenperature After 2
hours, a dichl oronet hane (10 sol ution of

1H6NMB1 1609 NUBge - DHSO-d 64 t@t r@l@y’drm Soq ndIHmes)(998-22
T LS g (g e aﬁ?ﬁﬂt L% 5nana 31
ﬁ?gﬁa 3ﬁ§ghﬁi?§rEﬁﬁ%ggﬁégﬁané?g géfagef §04 and
o Pl (8 S0l (1 TR R (05 RS Z:Défé) TR, 635
d"53 1/ 138 (?6"'73”)(71f? 33 7. 37-(84, 5”?3nd7€1§ 1, Qr%)o

702(1Hd - 128" Hz) 7, iR 8", 6718 '

br(s])H B2 ‘bkﬁlchHr S)7., 03H§§l (2"'37 EQHJ £,90% HZG)16 Hz),
35-3.718 (1H, , 2.79 (2H, t, ) ,

2.(9934 (3, ,t1J22:(66}2 i) ) T.617 B!a) t,(28k) 7.2 Hz).
1-(2-isopropy|-phenyl)-3-(1,2,3,4-tetrahydro-
(dBoqu reld46-6E34 ) 2t eaohydbechliorbdehdhg 1t FHukreido] -3, 4-
compound (1.12 g, quantitative yield) was obtained as
digry fd ~Mhi teogol il ime t hecgabexywadycascid 4Exanpl e
(22b) from 6-[3-(2-isopropyl -phenyl)-ureido]-3,4-
caifppehmes l?ﬁﬁﬁﬂ@h@th @sgarboxylic acid tert-butyl

Methyl ester (532 mg, quantitative yield) was

obtained in the same way as in Example (le) from trans-
(4-hydroxy-cyclohexyl)-acetic acid methyl ester (241 mg)
obﬁained in Example (1d) and 1-(2-ethoxy-5-fluoro-
phenyl)-3-(1,2,3,4-tetrahydro-isoguinolin-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 obtain the title compound (439 mg, 85%)
as a white solid.
'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, J = 7.8 Hz), 7.11 (1lH, d, J =
8.6 Hz), 7.00 (1H, dd, J = 9.0 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), 3.57 (2H, t, J = 5.9 Hz), 2.76 (2H, t, J = 5.9

Hz), 2.11 (24, d, J = 7.0 Hz), 1.94-1.90 (2H, m), 1.77-



MHz, , DMSO-d6): 6 (ppm 9.12-9.06 (3H, m, 7.39
(1H, s), 7.28 (1H, dd, J 8.4 and 2.1 Hz), 7.18- 7.17
(1H, m, 7.15-7.12 (2H m 6 89 (1H, dd, J = 7.8 and
1.5 Hz), 6.53 (1H, dd, J-=1872~and 2.4 Hz), 4.57-4.51
(1H, m, 4.19 (2H, s), 3.38-3.32 (2H, m, 2.98 (2H, t,
J =6.2 Hz), 1.26 (6H, d, J = 5.8 Hz). (28c)
trans-6-[ 3-(2-isopropyl - phenyl)-ureido] -3, 4-

1dihy@R, It i sbge8 nbl 6he{2Hcamboxyl. 46 d46HJ 4, J = 7.0 Hz),
car boxynet hyl - cycl ohexyl ester Methyl ester (498 ny,

1989% 1w Obiaimed I nlihe.8and2Hwap)as in Exanple (le)
fromtrans-( drox% yclohexyl)- acetic acid nethyl

M%sfwlxzﬂfizwgﬁ%bf%l ed) in Exanple (1d) and
1-(2-isopropyl -phenyl)-3-(1, 2, 3, 4-tetrahydro-
i soqui nol i n- 6- yI) urea hydrochl ori de (345 ng) obtai ned

hydrgﬁvgggiagég g mﬁ§tg¥| %géiéﬂéfgg§ng%lggfain
B e pepane e i 5.1

cé%b&x§ﬁgkhgi %C§Ogéi¥§lgkt§§3 7.98 (1H s), 7.66 (1H,

(1H, s), 7.28 (1H, dd,

J=7.8and 1.5 Hr), 7.22 (1H, d,.d = Hz), 7.14
(1H, dt, J = 10.7 and 3.9 Hz). 7.08 2(2H ).

A4.48-4.46 (3H 1),

318:3.11 (10 m, 7 HZ). 2.11 (2H,

J=6.6 H), 1.94- 173 (2H .

dl

1. A~ NN % oA, 19 (6H, d, J
= 6.7 1.1 101(2H n:

HO

(28a) 6—[3—(2—isopropyl—phenyl)—ureido]—3,4—dihydro—1H—

ester (1.32 g) obtained in Exanple (28a). 1H NWMR (400

isoquinoline-2~carboxylic acid tert-butyl ester

To a dichloromethane (10 mL) solution of triphosgene
(474 mg), a dichloromethane (10 mL) solution of-2—
isopropylaniline (540 mg) and triethylamine (1.2 mL) was
gradually added at room temperature. After 2 hours, a
dichloromethane (10 mL) solution of 6-amino-2N-Boc-
1,2,3,4-tetrahydroisoquinoline (993 mg) and triethylamine
- {(1l.2 mL) 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, CDCl3): & (ppm) = 7.43-7.38 (2H, m),
7.33-7.27 (3H, m), 7.16 (1lH, brs), 7.02 (1H, 4, J = 7.8



MS (ESI) mz: 494 (M+ H)+. (Exanple 29)
trans-6-[ 3- (3-i sopropyl - phenyl) -

urei do] - 3, 4-di hydr o- 1H i soqui nol i ne- 2- carboxylic acid
4- carboxynet hyl - cycl ohexylogester HH CH3 N /N ~1-1(
CH3 ONI / OOO Y HO(29a)

6-[ 3-(3-isopropyl -phenyl)-ureido]-3, 4-di hydro-| H

i soqui nol i ne-2-carboxylic acid tert butyl ester The

t d.(1.4 09
B23o1 Ba3bn (iHe Shie Sy wd sy Al &%ﬁ) 8P oz o1 181,

re may as |n
| ani| 540 1,23,
1t & Paitydr 8RL0qt AoT e (893 f?a%”ﬁw%‘%éﬁmﬁ s
iy, Pl T B 5.7 (o
(2%t521L%HP1%§gﬁ%§§i4§Héng} ) B9, ttaTt8t98h§d§5—

HzZ), 1,50 (9H, s), 1.24
1§Hadlndl1m16_yq 6 uia Hﬁﬁﬂﬁchlorlde
1-(3-isopropyl - phenyl)-3-(1, 2, 3, 4-tetrahydro-
I soghenalithebocphpounea (Rydr2ochl aruadec et tve | gield) was
compound (1.25 g, quantitative yield) was obtained as
oker uales yed leow S -veh i fre tdvel s@nen walpe asaina wEyaspl én
(22b) fron16:g3 (3- |sopropyl phenyl ) - urei do] - 3, 4-
Example (22b rom 6- 2-isopropyl-phenyl) -ureido]-3, 4-
dihydro-1H-isoquinoline-2-carboxylic acid tert-butyl
ester (1.32 g) obtained in Example (28a).
ly NMR (400 MHz, , DMSO-d6): & (ppm) = 9.12-9.06 (3H, m),
7.39 (1H, s), 7.28 (1H, dd, J = 8.4 and 2.1 Hz), 7.18-
7.17 (1H, m), 7.15-7.12 (2H, m), 6.89 (1H, dd, J = 7.8
and 1.5 Hz), 6.53 (l1H, dd, J = 8.2 and 2.4 Hz), 4.57-4.51
(1H, m), 4.19 (2H, s), 3.38-3.32 (2H, m), 2.98 (2H, t, J
= 6.2 Hz), 1.26 (6H, d, J = 5.8 Hz).
(28c) trans-6-[3-(2-isopropyl-phenyl)-ureido]-3,4-
dihydro-1lH-isoquinoline-2-carboxylic acid 4-
carboxymethyl-cyclohexyl ester
Methyl ester (498 mg, 98%) 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 1-(2-isopropyl-phenyl)-3-(1,2,3,4-tetrahydro-
isoquinolin-6-yl)-urea hydrochloride (345 mg) obtained in
Example (28b). This methyl ester (498 mg) was hydrolyzed

in the same way as in Example 2 to obtain the title

compound (352 mg, 73%) as an off-white solid.



di hydr o-1 Hi soqui nol i ne-2-carboxylic acid tert-butyl

ester (1.48 g) obtained in Exanple (29a). 1H NWR (400
MHz, DMSO-d6): 8 (ppm) = 9.07 (2H, s), 9.01 (1H, s),
7.41 (1H d, J =1.9 H), 7.36 (1H brs), 7.28 (1H,

dd, J = 8.4 and 2.1 Hz) 7328-7.23 (1H ), 7.19 (1H,

dd, J =7 . 8 and 7 . Ft) 7.12 (1H, d, J =8 . 6

Hz), 6.86 (1H, d, J = 7.4 Hz), 4.19 (2H, s),

3.37-3.32 (2H, n),297(2Ht,J 6.1 Hz),

12 MR 2( Q00 (MiH;, mMSA-de) (68, (dpm) J==17.1 Kz}, H29¢) 8.95
trans- 6- %3 éS |sopropyl pheg(vlﬁ% urei doj -3, 4-

(dHny 8P o- THBs b4l n6l i nd-25¢ xydd.c i d A and 1.2 Hz),
car boxynet hyl - c cl ohexyl ester Methyl ester (537 ng

T qddnt! #‘at Sve yi éPd) Hias dobtJal‘nedarﬁptqneléa%Z)\/vaﬂa%z (1H,
|n Exa le) _f

(4Jhyd on %QICI 8hégyl;L céitti'c A6 & Sret B esterigg 7 - 09-

7”9%3 ??23?2236' QﬁEﬁ;‘{l;%' 3@110') BN 50 (ou, £, T = 5.9 Hz),

t ra H&0QYkNOoli N-H6-y -
3%/8roc #or?gé H{ '7% qgkﬂqaﬁn’edﬁ gEx I-leqé (229]b]) (28, d,
gThi g meubyl esberi, (951372@9;) was Jhydsol ﬁﬁdiiﬂ‘ the, SANgs_
way as in Exanple 2 131 to obtain the title conpound
1(459 (g, 239 1a39a1yel9l QWH,Sal) d.1 1 N\ (4D0 Mz, 6.7 Hz),
DI\/ISOdG) 8 (ppm = 12.0 (1H brs) 8. 57 (2H d, J =
11025 1Hp), ZH34m02H d, J = 7.8 HZ), 7.24-7.16 (3H, m

708 (1H d, J =8 6 H) . 7.08 (1H d, J =8 6
MEZ)(ES4.)49v/4.:4@9@3HM M) H)3.57 (2H, t, J = 5.9 Hz),

2.88- 2.81 (1H, m), 2.75 (2H, t, J = 5.9 Hz), 2.12
(2H, d, J = 7.1 Hz), 1.94-1.91 (2H, m, 1.77-1.74

(2H, n) 1.68-1.62 _
Example 29) trans-6-[3- (3-isopropyl-phenyl) -

ureido]-3,4-dihydro-1H-isoguinoline-2-carboxylic acid 4-

carboxymethyl-cyclohexyl ester

T

(29a) 6-[3-(3-isopropyl-phenyl)-ureidol-3,4-dihydro-1H-
isoguinoline-2-carboxylic acid tert-butyl ester

The title compound (1.48 g, 90%) was obtained as a
white solid in the same way as in Example (28a) from 3-
isopropylaniline (540 mg) and 6-amino-2N-Boc-1,2,3,4-
tetrahydroisogquinoline (993 mg).
'H NMR (400 MHz, CDCls): & (ppm) = 7.28-7.24 (3H, m),
7.18-7.15 (2H, m), 7.01 (2H, d4, J = 7.5 Hz), 6.76 (2H,



(1H, m, 1.39-1.29 (2H, m), 1.19 (6H, d, J = 7.1 Hz),
1.12-1.02 (2H, m; M5 (ESI) mz: 494 (M+ H)+.
(Exanpl e 30) trans-6-[3-(3-isopropoxy-phenyl) -
ureido]-3,4-dihydro-lkkiso&%lnollne 2-carboxylic acid
4- carboxynet hyl - cycl ohexy dsfer H H yOyCH3 00Y N O
/| CH3 HO0 O (30a)
6- [ 3- (3-1 sopropoxy-phenyl ) -ureido] -3, 4-di hydro-1H
i soqui nol i ne-2-carboxylic acid tert-butyl ester The
br$l) ed coPpoRHd ¢1,708. 67 §ddEnt itvath ve 4yideld) was 92-2.85
obt ai ned as an off-white solid in the sane way as in
(Bkarpl e £283) (2font3- PsGpPofoXizdni - (605 1), ahd %- (
am no- 2N-Boc- 1, 2, 3, 4-t et r ahydr oi soqui nol i ne (993 ny).
r1HJ|\an6(ﬁok§ZM—|z, CDC13): 8 (ppn) = 7.32 (1H, brs),
(1H, 7..06- (,2H, 7,03
%%ﬁ 4y (37 li@@roeygapbi#ﬂa eV t?aéw%o-
1 br.s 6. 65 1 J.= 8.4 and 2.2 FE),
1%"%%“21 ?%“ %Hz’l?n uri%%‘ﬁ’%ﬁcq‘lc)“df 62 (2H, t, J = 5.3
7 )
(6F1T%e g éf%lcéﬁpéﬁyd %Og% g, auégtg%§t1§e yl%l%% was

oﬁté%nbaoﬁéogoﬁgleh9glhkw3s ’f%:iﬁlﬂﬁg'éﬁﬁgkﬁéy as in

I soqui nol i n-6-yl)-drea hydrochloride The title

EQORBOENG208) 47 r@m @uantl (Batisep Bl idpias, 1 omlaéf_tw] as, 4-
an of f - mhlte solid in the same way as in Exanple
df 82B) of-n @mi Bolg3ihdliiseprepanbghend Jadiieitole-butyl
ester (1.48 g) obtained in Example (29a).

Y NMR (400 MHz, DMSO-d6): & (ppm) = 9.07 (2H, s), 9.01
(14, s), 7.41 (1H, d, J = 1.9 Hz), 7.36 (lH, 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'= 8.6 Hz), 6.86
(14, 4, J = 7.4 Hz), 4.19 (2H, s), 3.37-3.32 (2H, m),
2.97 (2H, t, J = 6.1 Hz), 2.87-2.80 (1H, m), 1.19 (6H, d,
J = 7.1 Hz).

(29¢) trans-6-[3-(3-isopropyl-phenyl)-ureido]-3,4-
dihydro-1H-isoquinoline~2-carboxylic acid 4-
carboxymethyl-cyclohexyl ester

Methyl ester (537 mg, quantitative yield) 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 1-(3-isopropyl-phenyl)-3-
(1,2,3,4-tetrahydro-isoquinolin-6-yl)-urea hydrochloride
(345 mg) obtained in Example (29b). This methyl ester

(537 mg) was hydrolyzed in the same way as in Example 2



3, 4-di hydr o- 1Hi soqui nol i ne- 2-car boxylic acid
tert-butyl ester (1.70 g) obtained in Exanple (30a).
1H NVR (400 MHz, DVMBO-d6): 8 (ppm = 9.38 (1H, s),
9.11 (1H, brs), 8.21 (1_H,1§2,_7. 66 (1H, dd, J = 8.0
and 1.4 Hz), 7.41 (1H, d, = 2.4 Hz), 7.31-7.27 (2H,
, 7.16- 7.11 (2H, m, 7.07 (1H, dt, J = 10.3 and 3.8
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
tobtyigpdne title compound (459 mg, 93%) as a yellow
trans-6-[ 3- (3-i sopropoxy- phenyl)-ureido] -3, 4-
Scdlilr@dr o- 1H i soqui nol i ne- 2-carboxylic acid 4-
..carboxynet hyl -cycl ohexyl ester Methyl ester (493 ny,
HodoR a8 OoltiZir nedSATd e QarfeP™ay a< ith Btamftes)d 8- 57

t -(4- _ | 1) - . i d
Gl (SR M e e Rl o Ty Sad) . T2 e
1 (g = . 2,3, 4ot dro- - _
S mar S et S B e B o R Pl ot 3 Be

HiN, E & d 308, Jhi s3meyhybyester ;(493 gu)i was, gg-
h)ydrol yzed - 12%) inpt he sarrg way as in Exarrplz\é\@z to

2obtajmuthe tizles compounds (424, oun-89% .as azpale, J =
yel l ow solid. 1H NVR (400 MHz, DVSO-d6): 8 (ppm =
712.Hz AH, . 94-s),98B. 684, (@H, U,73-%.1Q. (9ukZ)), 1.33-1.62
(1H, s) , 7.22 (1H, d, J = 7. 9 Hz), 7.18-7.16 (1H,
(1§, @) 13 (AH1R9I(ZHB.B) Hz),19. 08H, (&H, Jd= J.2 823,
Hz) , 6.88 (1H, d, J = 7.8 Hz) , 6.52 (1H, dd, J =
18l2-8nR 2(BHHAY), 7 4.58-4.52 (1H, n), 4.49-4.46 (3H

m, 3.57 (2H, t, J = 5.9 H), 2.75 (2H, t, J = 5.9
M§p)ESIp mAiz{ 24P4 d(Mg+=HY .0 Hz), 1.94-1.91 (2H, 1),
1.77-1.74 (2H, m), 1.68-1.62 (1H, n), 1.39-1.31 (2H,
m, 1.26 (6H,

(Example 30) trans-6-[3-(3-isopropoxy-phenyl)-

ureido] -3, 4-dihydro-1H-isoquinoline-2-carboxylic acid 4-

carboxymethyl-cyclohexyl ester
H H
N\H/N O\]/CH3
)OJ\/O‘\\ \n/ |
)
HO

(30a) 6-[3-(3-isopropoxy-phenyl)-ureido}-3,4~-dihydro-1H-
isoquinoline-2-carboxylic acid tert-butyl ester

The title compound (1.70 g, quantitative yield) was
obtained as an off-white solid in the same way as in
Example (28a) from 3-isopropoxyaniline (605 mg) and 6-
amino-2N-Boc-1,2, 3, 4-tetrahydroisoquinoline (993 mg).
'H NMR (400 MHz, CDCls3): & (ppm) = 7.32 (1H, brs), 7.20

(1H, t, J = 8.0 Hz), 7.06-6.98 (2H, m), 7.03 (2H, s),



d J=6.2 H) , 1.11-1.02 (2H, m
(M + FD+ (Exanmpl e 31)
trans-6-[3-(2,4,5-trifluoro-phenyl)-
ureido]-3,4-dihydro-1His nol i ne- 2- car boxylic acid
4- carboxynet hyl - cycl ohexyl““ester F HH NN YN O F
0 OOF HO (31a)
6-[3-(2,4,5-trifluoro-phenyl)-ureido] -3, 4-di hydro-
1H—|squ|noI|ne 2-carboxylic acid tert-butyl ester The
6.64 | (d Hoomgourd 1767 aid 9999 Fnass o%t aBnédHasbss) whpt &5
solid in the sane way as in Exa %26a& from 6-
(i f6l 2N Bod -1 21 £ tetitahydt o? oéu Aollitfe {“@)934m§)2

13548 - O (e (000 NS Ly 2 o7 6 3%,_@ Ja=851% Heky
7.45-7.25 (1H 8 6.98-6.91 (2H,
;9)0 BL7F) 1&%%1 6’6%’7“? (% ? 452 (2H, s)(
Iﬁ3§4€%- —130pf%po§§£%ﬁggyl? §o izy 3bﬁ8%et}a§§d§gH%
(%qu|ngf{ré€$1¥w&kémew% 2ocB16lide3, 4-tetrahydro-

)-urea hydrochl oride The title

Conﬁ‘?llén‘%lgle?ﬂccgnpogﬁl@ wasy EQE)j(a' Qeghastanivef fruhif ewas
solid in the sane way as in anpl e (22b) from

otbrd Bnd @, #s Sart rbf Fueh ot phenyl §- ineide] s3mé- eiaky dso4hH-
i soqui nol i ne-2-carboxylic acid tert-butyl ester (1.67
Egmple (22b) from 6-[3-(3-isopropoxy-phenyl)-ureido]-

; M5 (ESI) mz: 510

3,4-dihydro-1H-isoquinoline—-2-carboxylic acid tert-butyl
ester (1.70 g) obtained in Example (30a).
'H NMR (400 MHz, DMSO-d6): & (ppm) = 9.38 (1H, s), 9.1l1
(14, brs), 8.21 (1H, s), 7.66 (1H, dd, J = 8.0 and 1.4
Hz), 7.41 (1H, 4, J = 2.4 Hz), 7.31-7.27 (2H, m), 7.1l6-
7.11 (2, m), 7.07 (1H, dt, J = 10.3 and 3.8 Hz), 4.19
(2H, s), 3.38-3.32 (2H, m), 3.24-3.18 (1H, m), 2.97 (2H,
t, J =6.5Hz), 1.19 (6H, d, J = 6.6 Hz).
(30c) trans-6-[3-(3-isopropoxy-phenyl)-ureido]-3, 4-
dihydro-1H-isoqguinoline-2-carboxylic acid 4-
carboxymethyl-cyclohexyl ester

Methyl ester (493 mg, 94%) 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 1-(3-isopropoxy-phenyl)-3-(1,2,3,4-tetrahydro-
isoquinolin-6-yl)-urea hydrochloride (361 mg) obtained in

Example (30b). This methyl ester (493 mg) was hydrolyzed



obtained in Exanple (31la). 'H NVR (400 MHz, DWMSO- d6):

b (ppm = 9.33 (1H, s), 8.86 (2H, brs), 8.23-8.16

(1H, m, 7.69-7.61 (1H, m, 7.40 (1H, brs), 7.27 (1H
dd, J =8 . 4 and 2.1 Hz), 7.14 (1H, d, J = 8.6 Hz),
4.18 (2H, s), 3.36-3.32 t2H33ny, 2.96 (2H, t, J = 6.3
Hz). (31lc)
trans-6-[3-(2,4,5-trifluoro-phenyl)-ureido)-.3,4-

di hydr o- 1H-i soqui nol i ne- 2-car boxylic acid 4-
ivarbhexyaet hyhycysl bheRybmpiter Met hytadst ehe FAZ 1|,
guantitative yield) was obtained in the sane way as
compERadpl €241 By, f 8BH t 2ANs- pale yellow solid.

.. (4-hydroxy-cycl ohexyl)-acetic acid nethyl ester (361
thMR oAl nétk i MMBGMA e (a d)prmd = (1H, brs), 8.68
(2,4,5-trifluoro-phe
%H 19p. 3, 2. %%t?aﬁ?dro7r§%qdﬂﬁolﬁﬁqGJyﬁP-dﬂ@a d, 3=717.9
is

Hﬁif 9 Thet ef S Y38, BT o Ay drsiy Rec < End Sty v w
(853 13? 87@6?(%2?3 GnPho LB Tk Itle °Rn’iﬁ§“é”z (1

d '81%)}(1 s?l(‘g 23 5}%61 (é:ét' b°l,r5527 '7“80(221?#?)%46 (35,

32 £4H 7.22_(2H ] . 7.1
mg':gé% I(—I%)ﬁ) 54% 4(%79(%) '77 ?@(Zﬁ Jl 59%”

2HzY, (282,78, (3H= v.0Juz)5. 8. »11 23111<2(HZHm 13.7’7—71 074
Hz), 1.95- 1.90 (2H, n), 77 174(2Hn)
1.

1. [T 1.
(2AH mm, 116891 .8230162Hn) M 1.89L2-. 8103 22Hm)M 1. M (6H,
(ESI) mz: 506 (M+ H)+. (Exanple 32)
df rans- 6-p3HEB, 41510 Fif Daoraspheny! ) -

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

(Example 31) trans-6-[3-(2,4,5-trifluoro-phenyl)-
ureido] -3, 4-dihydro-1lH-isoquinoline-2-carboxylic acid 4-

carpboxymethyl-cyclohexyl ester

F
H H
N\H/N
\\O ’\C©/ O
/ﬁ\uzi:::j\ \n/ F
O F
HO

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

The title compound (1.67 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-tetrahydroisoquinoline (993 mg) and

2,4,5-trifluoro-phenyl isocyanate (0.58 mlL).



urei do] - 3, 4-di hydr o- 1Hi soqui nol i ne- 2- carboxylic acid
4- carboxynet hyl - cycl ohexyl ester HH NyNF O,,N
OYNO F OF HO (32a)

6-[3-(3,4,5-trif|uoro-phen¥53 urei doj - 3, 4- di hydr o-
1H i soqui nol i ne- 2- car boxy! acid tert-butyl ester The
title conpound (1.64 g, 97% was obtained as a
yel | owi sh-white solid in the same way as in Exanple
(28a) from3,4,5-trifluoroaniline (1.22 nL) and
'HENAR ndORNMBaG- CDC233 46téppahyér8|§éq8|d@llﬂéi(993
ng). 1H NNR (400 MHz, CDC13) : g% = 7.34-7.26
7(%7@5 lﬂ,14n7, 1b Q82H lfrh b6569 @'1 6r§)1 (ZH54 M) 2H,
F% 2H, t, % Q t, J.=6.1
6 3 11H,51bx(ng §)57 1_@6 b(g b)4 52 oH, s), 3.64 (2H, t,
(3,4,5-trifl uoro-phen 3-( rahydro-
|30%d?ﬁﬂ|¢1%3%@)§%$ea %%Lro&hgarlgg ‘title
o) ( 8 wa a it
5T f"?? ‘f}(ef’s‘stal?r%f y@%sp 7o Eiﬁ%ril %2%)( f%‘”'”‘-rahydero
163 s 2p L UL Wsexk}%eg%gol 3, 4-di hydro- 1
oxy

qU|no |ne car Cc acl ert butyl ester (1.64

HEKQHRH 324 1 0 n an
DNS%%Q%( o o6t (gH)g's %i\“.v?”eég( %ﬂ%‘% *d9213

ofﬁf%hPE§)soﬂl§9Iﬂ @5e(§§he”kay7a%9 161 Hxaf le‘]Ziﬁﬁ‘%rom '

.1 Hz), 7.15 (1H, d, J =8.2 Hz), 4.20 (2H, s),
63[§8f§,355(€fhfnﬁor8 ﬁBeﬁ?H —hreide]6314H@Lhydro 1H-
isoquinoline-2-carboxylic acid tert-butyl ester (1.67 g)
obtained in Example (3la).
'H NMR (400 MHz, DMSO-dé): & (ppm) = 9.33 (1H, s), 8.86
(2H, brs), 8.23-8.16 (l1H, m), 7.69-7.61 (1H, m), 7.40 (1H,
brs), 7.27 (l1H, dd, J = 8.4 and 2.1 Hz), 7.14 (l1H, d, J =
8.6 Hz), 4.18 (2H, s), 3.36-3.32 (2H, m), 2.96 (2H, t, J
= 6.3 Hz).
(31c) trans-6-[3-(2,4,5-trifluoro-phenyl)-ureido]-3,4-
dihydro-1lH-isoquinoline-2-carboxylic acid 4-
carboxymethyl-cyclohexyl ester

Methyl ester (773 mg, guantitative yield) was

obtained 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-(2,4,5-trifluoro-phenyl)-
3-(1,2,3,4-tetrahydro-isoquinolin-6-yl) —urea
hydrochloride (536 mg) obtained in Example (31b). This

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



(32c) trans-6- [3- (3, 4, 5-trifluoro-phenyl) -ureido]
-3, 4- dihydro-1Hisoquinoline-2-carboxylic acid 4-
car boxynet hyl - cycl ohexyl ester Methyl ester (779 ny,
quantitative yield) was obtained in the same way as
in Exanple (le) fromtranst3d -
(4- hydr oxy-cycl ohexyl)-acetic acid nmethyl ester (361
ng) obtained in Exanple (id) and
1-(3,4,5-trifluoro-phenyl)-
118-§xa1h B 42 ted rabhyalim- t8equindki noBpplhdurnéad3 mg, 87%)
hydr ochl ori de (536 ngy) obtained in Exanple (32b). This
asret hwhiesterl{d79 ny) was hydrolyzed in the same way
,as in Exanple 2 to obtain the title conpound (678 ng,
HBOMR (@ Oa Mitvi t OM-AR) 1119 NWRI4AGO MHA, ONBO-iB3) 6 9.12
ppm) = 12.1 ElH, brs) g 22 1H, s), 8.99
§ )44

%1H, s),
(FlyosyarB- 0 §1E: 65hr H3) 2478335 10H, &) /3 7=68-3 -18P) (1H,
7.39 (1H_s), 7.23 (1H .d, 1 =.8.2 7.10 (1H, d,
mh’¥%8$% L&§2 ﬁ?ﬂ8?4§%6(%gH,dw)g §.§?%%§%)'t7-l 137434,
= 6,0 2 75.(2Hs-t y~d =.5. 9. Hg), 2.11 (2H d,. L =
Jﬁfﬁgkégg%ﬁt9ﬂl%gg%'?5Hf3%),m?!7??§%74%FZHFQn§:= 5.3 Hz)
1,69, 1., 63 s 1:39,1.29 ,(2H,  1.12.1.Q2 _
2 (72€| (%51’ NG g ngz) g‘)n'? ZIZ_I}%O62( I%/I%+ ‘%%4. d?)Ef(jaﬁ'pﬁé%S%qu ; 1.95
1ts@nszB; [By (21 fhworogphenyl ) nyrehdals~1 62 (1H, m), 1.39-

3, 4-di hydr o- 1Hi soqui nol i ne- 2-carboxylic acid 4-

1%3%‘3&@%1 cay panpybret bgl (eycl ehexyl ester F HH N Y N
MS (ESI) m/z: 506 (M + H)".

(Example 32) trans-6-[3-(3,4,5-trifluoro-phenyl)-
ureido]-3,4-dihydro-1H-isogquinoline-2-carboxylic acid 4-
carboxymethyl-cyclohexyl ester

H H
N\ﬂ/N F
\\O f(\/©/ o
/[Oj\/O“ \”/ ]
O F
HO

(32a) 6-[3-(3,4,5-trifluoro-phenyl)-ureido]-3,4-dihydro-
lH-isoquinoline-2-carboxylic acid tert-butyl ester

The title compound (l1.64 g, 97%) was obtained as a
yellowish-white solid in the same way as in Example (28a)
from 3,4,5-trifluorcaniline (1.22 mL) and 6-amino-2N-Boc-
1,2,3,4-tetrahydroisoguinoline (993 mgqg).
'H NMR (400 MHz, CDCl3): & (ppm) = 7.34-7.26 (4H, m),
7.14-7.10 (2H, m), 6.69 (1lH, brs), 4.54 (2H, s), 3.65 (2H,

t, J = 6.1 Hz), 2.82 (2H, t, J = 6.1 Hz), 1.51 (S9H, s).



H3C~-NO 1 CH3 The title conmpound (100 ngy, 35% was
obtai ned as an off-white solid in the sane way as in
Exanpl e 18 from

trans-6-[3-(2-fl uoro- phen)ig-urel do] - 3, 4-di hydro-I H
I soqui nol i ne- 2-car boxylic aC|d

4- car boxynet hyl -cycl ohexyl ester (268 ng) obtained in

Exanpl e 2 and di net hyl am ne hydrochloride (51 nmg). 1H
NVR (400 MHz, DMSO- d6)

3@@91 1¢,(33 4= %trﬁm@rowh@xﬁ?ﬁ e % i @‘*Qe%ﬁahsdroz
7.33 1H s 26-7.22 (2H, 7.16-7.09 (2H,
1wmmM¢@%n )e%ﬁw¥%ﬁléwﬂ%gﬁ m 357(§H

t) Jne lélﬁz)comf%%( Gy S8 Heafnddeié
éfz‘éjé“-?ezgslﬁlgﬁ %ﬂ tkh_e( 2%&“1@‘15% %% GExgmg&%S (22p) from
trang3,6'£’[2531§‘»2917 J[(L%\Jéorroo ok enn’éﬁag?é.fﬁgfb 4-dihydro-1H- -

IEE'£@i§ carboxyl e égtg 4-(1.64
. néﬁhq}casgannylnethy -cyclohexyl estery r Y N 9!

'y NMR (400 MHz, DMSO-d6): & (ppm) = 9.59 (1H, s), 9.26
(14, s), 9.13 (1H, brs), 7.39-7.35 (3H, m), 7.29 (1lH, dd,
J = 8.4 and 2.1 Hz), 7.15 (1H, d, J = 8.2 Hz), 4.20 (2H,
s), 3.38-3.36 (2H, m), 2.98 (2H, t, J = 6.1 Hz).
(32¢c) trans-6-[3-(3,4,5-trifluoro-phenyl)-ureido]-3, 4~
dihydro-1H-isoquinoline-2-carboxylic acid 4-
carboxymethyl-cyclohexyl ester

Methyl ester (779 mg, guantitative yield) was
obtained 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-(3,4,5-trifluoro-phenyl)-
3-(1,2,3,4-tetrahydro-isoquinolin-6-yl)-urea
hydrochloride (536 mg) obtained in Example (32Db). This
methyl ester (779 mg) was hydrolyzed in the same way as
in Example 2 to obtain the title compound (678 mg, 89%)
as a white solid.
Yy NMR (400 MHz, DMSO-d6): & (ppm) = 12.1 (1H, brs), 9.22
(1, s), 8.99 (lH,‘s), 7.40 (1H, d, J = 6.2 Hz), 7.38 (1H,
d, J = 6.3 Hz), 7.3% (1H, s), 7.23 (1H, 4, J = 8.2 Hz),

7.10 (1H, 4, J = 8.6 Hz), 4.48-4.46 (3H, m), 3.57 (2H, t,



H The title conmpound (119 ng, 37% was obtained as a
light brown solid in the sane way as in Exanple 18
from
trans-6-[ 3-(2-fluoro-phenyl)-ureido]-3, 4-di hydro-| H
i soqui nol i ne- 2- car boxyl i ¢ aéi’d ™~
4- car boxynet hyl -cycl ohexyl ester (317 ng) obtained in
Exanpl e 2 and net hyl am ne hydrochl oride (50 ng). 1H
NVR (400 MHz, DMSO-d6): 8 (ppm) = 9.02 (1H, s), 8.53
J(4H.d,HI) = 2. TS5 He3H, 8t 16JI( #H5.@dHz) ,=28.14 amdi,8.d4 J =
Hz), 7.72 (1H, d, J = 4.7 Hz), 7.33 (1H, s),
6762827, 21. 94+ - 93, (2F, 1B} 7. 09 7(2H. 74) ,(2A,08v)6. 98 9H,. 63
ﬁ&, 4.52-4.47 (3H, nL, 3.57 (2H, t, J =5.9 Hz), 2.76
(¥BH ™, J-3985182Pp2Hp B, (3H2-d-03 H2H, m)iHz), .
1.96-1.90 (4H, _m, 1.71-1.64 (2H, m, 1.53-1.47 (1H
Mpy (E§IBem4207509HMny, Hi 06-1.01 (2H, m): NS (ESI)
mz: 483 (M+ H+. - 139 (Exanple 35)
trans-6-[3-(2-fluoro-phenyl)-ureido] -

3, 4-di - 1H ' I pe- 2= b I Ld 4- .

[(ca&%ox&ﬁ%?hy ﬂcarga%géf?gﬁégﬁgﬁf8§§6?§ﬁ§§;?‘8§€éFO#‘

H, | _ . - _~ . 128
ST A0 oo QRN e (
dimethylcarbamoylmethyl~cyclohexyl ester
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The title compound (100 mg, 35%) was obtained as an
off-white solid in the same way as in Example 18 from
trans-6-{3-(2-fluoro-phenyl) -ureido]-3, 4-dihydro-1H-
isoquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester (268 mg) obtained in Example 2 and dimethylamine
hydrochloride (51 mg).

'H NMR (400 MHz, DMSO-d6): 8 (ppm) = 9.02 (1H, s), 8.54
(1H, d, J = 2.4 Hz), 8.16 (1H, dd, J = 8.2 and 8.2 Hz),
7.33 (1H, s), 7.26-7.22 (2H, m), 7.16-7.09 (2H, m), 7.03-
6.98 (1H, m), 4.51-4.47 (3H, m), 3.57 (2H, t, J = 5.9 Hz),
2.95 (3H, s), 2.81 (3H, s), 2.76 (2H, t, J = 5.9 Hz),

2.18 (2H, d, § = 6.3 Hz), 1.94-1.91 (2H, m), 1.77-1.74

(2H, m), 1.70-1.66 (1H, m), 1.38-1.29 (2H, m), 1.10-1.01



way as in Exanple 18 from

trans-6-[ 3-(2-fl uoro-phenyl) -

urei do] - 3, 4-di hydr o- 1H i soqui nol i ne- 2- carboxylic acid

4- carboxynethyl-cyclohegyi gster (551 ng) obtained in

Exanpl e 2 and gl yci ne nethy? ester hydrochloride (162

nmyg). This nmethyl ester was hydrolyzed in the sane way

as in Exanple 2 to obtain the title conmpound (51 ng,

s a, bei e SO|Id 1H NMR (400 MHz, DMSO-d6) : 8

M%pﬁﬁﬁﬂl@/azft A M)+ 864 (1H brs), 8.14 (1H, dd, J

= 8.4 and 8.4 Ft), 7.92 (1H brs), 7.33 (1H, s),

7. 26 7.21 (2H, , 7.16-7.09 (2H n) 7.03-6.99 (1H,

(o, (it @BH s @376[6%2 Fr18ged-greRuifyy thaidsl”
z%@ﬁlﬁy?raﬂs%f%%&%&%&%ﬁit LBy P B 73
b9, (b OB L O (GHe,h CMBL(ESI) Tz 527 (M

trans-6-[ 3- (2-fl uoro-phenyl)-ureido]-

3, 4-di hydr o- 1H i soqui nol i ne- 2 C@{bOXM|IC aC|d 4- [(1-
car boxy- ethylcarbanDyI ester
HNYN/ CH3 OON|IHO"

Hc)gO'T

The title compound (119 mg, 37%) was obtained as a
light brown solid in the same way as in Example 18 from
trans-6-[3-(2-fluoro-phenyl) -ureido] -3, 4-dihydro-1H-
isoquinoline—2—cérboxylic acid 4-carboxymethyl-cyclohexyl
ester (317 mg) obtained in Example 2 and methylamine
hydrochloride (50 mg).

'H NMR (400 MHz, DMSO-d6): 8 (ppm) = 9.02 (l1H, s), 8.53

(1H, d, § = 2.7 Hz), 8.16 (1H, dd, J = 8.4 and 8.4 Hz),

7.72 (1H, 4, J = 4.7 Hz), 7.33 (1lH, s), 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, t, 0 = 5.9 Hz), 2.76 (2H, t, J = 5.8 Hz), 2.56
(3H, d, 0 = 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 (2H, m), 1.06-1.01 (2H, m);

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



Met hyl ester (51 ng, 16% was obtained in the sane

way as in Exanple 18 from

trans-6-[ 3-(2-fluoro-phenyl) -

urei do] - 3, 4-di hydr o-| Hi soqui nol i ne-2- car boxylic acid

4- carboxynethyl-cycloheiyﬂ3§srer (275 ng) obtained in

Exanpl e 2 and al ani ne net hyl ester hydrochl ori de

(racemate, 90 ng) This nmethyl ester was hydrolyzed in
the sane way as in Exanple 2 to obtain the title

conpdinedp (253 My, t 500 - as{ 3n (2f £1wbirbe paehivd.) -hHehNR] -

(400 MHz, DVBO-d6) : 8 (ppn) = 9.74 (1H, s), 9.23
3(i#ﬁl%Y@§O Bitgspupindding—2-zazbaxy 12.c7 ddz)d 47 61

1H, brs), 7.46 (1H s), 7.36-7.28 (2H, m), 7.23-7.16
[z%rb%ymevhﬂ 7a99amm ) mpe thysd ~£v8E Qe Imje st 194
(1H, t, J = 6.8 Hz), 3.65 (2H, t, J = 6.0 Hz), 2.83

(2H, t, J =57 Hz), 2.13-1.98 (6Hym, 1. 8%-1.78
(2H, nm, 1.75-1. 3 - N4, 1.25
(3H, d, J =7.0 : Sl)

mz: 541 (M +
trans-6-[3-(2-
H8, 4- i hydro- 1K oqui nol i ne-2-carboxylic acid 4-[(1-
canboxyWcyc opro-ylcarbannyl) nethyl] cycl ohexyl ester
FHHNYN ONT OHONK, O

Methyl ester (128 mg, 20%) was obtained in the same

way as in Example 18 from trans-6-[3-(2-fluoro-phenyl) -
ureido] -3, 4-dihydro-1H-isoquinoline-2-carboxylic acid 4-
carboxymethyl-cyclohexyl ester (551 mg) obtained in
Example 2 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
(1H, brs), 8.14 (1H, dd, J = 8.4 and 8.4 Hz), 7.92 (1lH,
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, d, J =
5.4 Hz), 3.57 (2H, t, J = 5.9 Hz), 2.76 (2H, t, J = 5.9
Hz), 2.02 (2H, d, J = 6.7 Hz), 1.94-1.90 (2H, m), 1.76-
1.73 (2, m), 1.68-1.63 (1H, m), 1.55-1.51 (1H, m), 1.37~
1.25 (2H, m), 1.06-1.01 (2H, m);

MS (ESI) m/z: 527 (M + H)".



O Methyl ester (98 ng, 3S% was obtained in the sane
way as in Exanple 18 fromt

rans-6-[ 3-(2-fl uoro-phenyl) -

ureido]-3,4-di hydro-1His q4ud'enol I ne-2-carboxylic acid
4- car boxynet hyl - cycl ohe_x;)zq ster (235 ng) obtained in
Exanpl e 2 and 1-am no-cycl opropanecar boxylic acid

met hyl ester hydrochloride (76 ng). This nethyl ester
was hydrolyzed in the same way as in Exanple 2 to

obt dEmatnhée Bict | & reospéunid %ﬁiglorw%h%syja) Wfﬁ@%do] -
solid. 1H NVR (400 MHz, DMSO- d6) £
3 m—@lhssimlf{wowmol@%ﬂrq%b%w 801@%%‘1 cElél ‘J =
7.7 and 7.7 Hz), (1H, 726721
cqumethwlf@rbﬁwkmemylk@%c%obsxmﬁsaf
4.49-4.47 (3H, m, 3.57 (2H, t, J =
(2H, t, J =5.7 Hz), 1.94 (2H, d g =
1.94-1.89 (2H, m, 1.78- 4

m, 136125 (4H, n) 1} 08- 2H\ﬂ§)

5 M L

transte- [B-(2 ro plhenyl) - urei do]
HE. 4- Al hydi o- 1K oqui nol i ne- 2-carboxylic acid 4-[2-(2-
canboxiN py ol i i n- 1-yl ) - 2- oxo- et hyl ] - cycl ohexyl ester
H™N /N HOOO /NO O ~~I( N-"I\ 0

Methyl ester (51 mg, 16%) was obtained in the same
way as in Example 18 from trans-6-[3-(2-fluoro-phenyl) -
ureido]-3,4-dihydro-1H-isoquinoline-2-carboxylic acid 4-
carboxymethyl-cyclohexyl ester (275 mg) obtained in
Example 2 and alanine methyl ester hydrochloride
(racemate, 90 mg). This methyl estér was hydrolyzed in
the same way as in Example 2 to obtain the title compound
(25 mg, 50%) as an off-white solid.

'H NMR (400 MHz, DMSO-dé): & (ppm) = 9.74 (1H, s), 9.23
(1H, brs), 8.14 (1, dd, J = 7.7 and 7.7 Hz), 7.61 (1H,
brs), 7.46 (1H, 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 =
6.8 Hz), 3.65 (2H, t, J = 6.0 Hz), 2.83 (2H, t, J = 5.7
Hz), 2.13-1.98 (6H, m), 1.87-1.78 (2H, m), 1.75-1.60 (1H,
m), 1.55-1.43 (14, m), 1.25 (3H, 4, J = 7.0 Hz), 1.15-
1.10 (2H, m);

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



Met hyl ester (233 ng, 80% was obtained in the sane
way as in Exanple 18 from

trans-6-[ 3-(2-fluoro-phenyl) -
ureido]-3,4-dihydro-lk#iso? hnal i ne-2-carboxylic acid
4- car boxynet hyl - cycl ohexyl ester (235 ng) obtained in
Exanple 2 and proline nethyl ester hydrochloride
(racemate, 83 ng). This nethyl ester was hydrolyzed in

o e 8 i e C e 5 (3 2 P CoPh ARy H-RERChd0
QTZ d)shm@ o2t~ 155aaPhE) 1507256450l aed B % o0t
48 3thetd #Pﬁ?czﬁg%?giﬂégﬂ%ﬁﬂylﬁf b3l Barey

= 8.2 and 3.5 Hz), 3.57 (2H, t, J = 5.9 FE)F
3.53-3.49 (2H, n) 2.76 (2H t, J # 5. G4 Hz),

2 23-2.08 (3H, m, 1 94- e 1 (4H,
(ESI)

, 1.38-1. 28 (2H

n1Z 567 r “!ii
tra nyI) ureldo]
H®, 4- qU|n@I|ne 2-carboxylic acid 4-(4-

carboxyHoxazoI 2-yl methyl) -cycl ohexyl ester F HN O
N©\\,.. QOO0 HO N (39a)

trans- 6- [3 (2-fluoro- phengl) ur ei do] - 3, 4- di hydr o-
: Methyl ester (98 mg, was obtained in the same

way as in Example 18 from trans-6-[3-(2-fluoro-phenyl) -
ureido] -3, 4-dihydro-1H-isoquinoline-2-carboxylic acid 4-
carboxymethyl-cyclohexyl 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 solid.

'H NMR (400 MHz, DMSO-d6): & (ppm) = 9.11 (1H, brs), 8.63
(1H, brs), 8.30 (1H, s), 8.13 (1H, dd, J = 7.7 and 7.7
Hz), 7.33 (1H, d4, 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
(24, t, J = 6.2 Hz), 2.76 (2H, t, J = 5.7 Hz), 1.94 (2H,
d, J = 7.0 Hz), 1.94-1.89 (2H, m), 1.78-1.74 (2H, m),
1.69-1.64 (1H, m), 1.36-1.25 (4H, m), 1.08-1.00 (2H, m),
0.%2-0.89 (2H, m):

MS (ESI) m/z: 553 (M + H)'.



1H i soqui nol i ne- 2-carboxylic acid 4-[(2-hydroxy-1I-

nmet hoxycar bonyl - et hyl car banoyl ) - met hyl ] - cycl ohexyl

ester The title conpound (199 ng, 23% was obtained as

a white solid in the same way as in Exanple 18 from

trans- 6-[3-(2-fl uoro-phenyt¥-areido] -3, 4-di hydro-I H

i soqui nol i ne-2-carboxylic acid

4- car boxymet hyl - cycl ohexyl ester (268 ng) obtained in

Exanpl e 2 and serine nethyl ester hydrochl oride

(r aqm&n%,leSBBrm)t.ram% 1400 Mzo r OMBEH6) ) —hréppe] -

= 9.06 (1H, s), 858 (1H s), 8.17-8.11 (2H, n) 7.33
3(ARiS)dr o~ 26-Is@dui{ Rl ina)-2- Eaiﬁoiy@ﬂc(%H;dﬁM (2-

7.03-7.00 (1H, m, 5.01 (1H t, J = 5.6 Hz),
cakﬁﬁkyhpwkﬁé&ithT14y36=276106itbymﬂ:c&cl@he%yGSe@tﬁr

m, 3.62 (3H, s), 3.57 (2H, t, J =6.0 Hz),_ 2.76 (2H,

t, J =5.8 Hz), 2.07 (2H, dd J =6.9 and 30 Hz) ,

{

1.94-1.91 (2H, m, 1.77- H, , 3 27 (2H
nm, 1.10-1.00 (2H, m; m z:]1571 +. -
r ans- 6,0 [ 3-N(2- - phenyl) i do] -3,

144 o 39b) t
HE- I00- 1F

-5 ylnethyl) cycl ohexyl ester To a
(8 nmL) suspension of trans-6-

[ 3\(24f | uor o- phenyl ) -ureido] -3, 4-di hydro-1 H i soqui nol
ne-"2-carboxylic acid 4-[(2-hydroxy-I|-nethoxycarbonyl -

et hy, c ohe : 9
oLl gibereyl e Sy e vehlenal cBtet Ciot ke o
d fter dihe t -
s ontent el " R Sy ﬁlﬁﬁ‘b?ﬂﬁf”ﬁ
uBEEBo]—3,4—dihydro 1H-isoquinoline-2-carboxylic acid 4-

carboxymethyl-cyclohexyl ester (235 mg) obtained in
Example 2 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-d6): & (ppm) = 12.4 (1H, brs), 9.04
(1H, s), 8.56 (1H, s), 8.15 (1H, dd, J = 8.4 and 8.5 Hz),
7.32 (1H, s), 7.26-7.21 (2H, m), 7.15-7.09 (2H, 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, t, J = 5.9 Hz), 3.53-3.49 (2H, m),
2.76 (2H, t, J = 5.0 Hz), 2.23-2.08 (3H, m), 1.94-1.88
(4H, m), 1.85-1.71 (4H, m), 1.38-1.28 (2H, m), 1.12-1.00
(2H, m); |

MS (ESI) m/z: 567 (M + H)'.



a saturated aqueous solution of sodium bi carbonate and
saturated brine, then dried over sodiumsulfate, and
then concentrated. The residue was purified by colum
chr omat ogr aphy (dlchloronetg%ne/ethyl acetate) to
obtain oxazoline (55 ngf a “di chl oronet hane (0.5
m.) m xture of this oxazoline (55 ng), DBU (0.017 nlL)
and bronotrichl oromethane (0.011 nl) were added at
0OC. The reaction mxture was warnmed to room
t enpizenples INercransroed3ovérdilgbtro-ahdntyierureido] -
concentrated. The residue was diluted with ethyl
3 atedippdrohbi-hasaednAl L hea 2 —s@nhcatydd aqumolish - (
sol ution of sodium bi carbonate and saturated brlne
c%ﬁ%°¥heﬁxééﬁ%e%fYéW@thiheQMQ%Qhﬁ¥Xkﬁ$SRﬁF|f|ed by
col unmm chr omat ogr aphy (di chl oronet hane/ et hyl acetate)
to obtain oxazole (27 ng, 48% as a white selid. This
oxazol e (27 nmg) was hydrol [
Exanple 2 to obtain the Y
a ye||OM/SO|Id - 45 1H . 6

& ppM 0903 1H d, J
/ dd,J=8.2 "and 8.2 Hz),
4 Qr), 7.26-7.21 (2H, m,

H@ 16 7.09 (2H n, 7 03-6.98 (1H, m, 4.53-4.47 (3H,

m, 3.57 (2H, t, =6. 0H) , 2.76 (2H, t, J =5. 6
(Biz}), t2afB-662B- ( ,fiuer6 p&éﬁyly—dréﬁaa}ié%4iﬁih%mro—
1.80-1.71 (3H, n) , 1.40-1.31 (2H, m, 1.19-1.09 (2H

1H) i sbBu ESL) neF-2:-ch3BokMlt H)alc id Exanfd -en idjoxy-1-
trans-6-[ 3-(2-fluoro-phenyl)-ureido]-
m8thodiybydbonyH-esbylicagbiamey2- )candtxyl ] ccacichdxy{ 1éster

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—fluoro;phenyl)—ureido]—3,4—dihydro—lH—
isoquinoline-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
(1H, s), 8.17-8.11 (2H, m), 7.33 (1lH, s), 7.26-7.21 (2H,
m), 7.16-7.09 (2H, m), 7.03-7.00 (1H, m), 5.01 (1H, t, J
= 5.6 Hz), 4.52-4.47 (3H, m), 4.36-4.31 (1H, m), 3.70-
3.63 (1H, m), 3.62 (3H, s), 3.57 (2H, t, J = 6.0 Hz),
2.76 (2H, t, J = 5.8 Hz), 2.07 (2H, dd, J = 6.9 and 3.0
Hz), 1.94-1.91 (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)T



tetrazol - 5-yl car banoyl ) - net hyl ] - cycl ohexyl ester F H
HNyYy N / / N_NOONONNMNN-"" HHADW (4 nlL)
sol ution of trans-6-[3-(2-fluoro-

-

phenyl ) - urei do] - 3, 4- di hydr ﬁkkisoquinoline-2-carboxyl
ic acid 4-carboxynethy iéloﬁexyl ester (188 ny)
obtained in Exanple 2, 1Htetrazol -5-ylamne (54 nyg),
BOP reagent (212 ng), and diisopropyl ethylam ne (0.10
m.) was stirred overnight at roomtenperature. The
(3%act t vanst &t (8 e (hadludl o upde nwilt) rukeNdey dodhi dihiydro-
acid, followed by extraction with ethyl acetate. The
1P®Tg@@qclﬂl9§/elﬂeV\&scaéléﬁé?éhﬁ-ﬁata&idaﬂd' il Nileo ER Jolc Ay
in water/isopropyl_ ether. The obtained solid was
Y¥@@ﬁ@EIiDCY§EPU§XY% ©s%3p nethanol and coIIected by

filtration, The t|tIe co und 46%)
obt dihiedl FECRHL PEPESRd afgoWPa 1€Eo@fwﬁfans 6~

PO e gt 8 0n 80 G e
S W B it
chpo oo fghl) s DA etk 2 S g gt o
obtéined 34 @%@mpﬁ% @9&8 1.8 {2H1uB5 (0.071 mL) was
added at -10°C. After 30 minutes, the reaction mixture
was concentrated, diluted with ethyl acetate, washed with
a saturated aqueous solution of sodium bicarbonate and
saturated brine, then dried over sodium sulfate, and then
concentrated. The residue was purified by column
chromatography (dichloromethane/ethyl acetate) to obtain
oxazoline (55 mg). To a dichloromethane (0.5 mL) mixture
of this oxazoline (55 mg), DBU (0.017 mL) and
bromotrichloromethane (0.011 mlL) 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 aqueous solution of sodium bicarbonate and
saturated brine, and then concentrated. The residue was
purified by column chromatography (dichloromethane/ethyl
acetate) to obtain oxazole (27 mg, 48%) as a white solid.
This oxazole (27 mg) was hydrolyzed in the same way as in
Example 2 to obtain the title compound (22 mg, 84%) as a

yellow solid.



MS (ESI) mz: 537 (M+ H)+. (Exanple 41)
trans-6-[ 3-(2-fl uoro-phenyl)-ureido]-
3, 4-di hydr o-| Hi soqui nol i ne-2-carboxylic acid
4- (5- oxo- 4, 145
5-dihydro-[1,2,4]oxadiazol-§-yrnethyl)-cyclohexyl
ester F aall OONNO OO H(41a)
trans- (4- hydroxy-cycl ohexyl )-acetonitrile The title
) compound (1.69 g, 53% was obtained as a clear
Ho OM& | (@99 dHz ,i PMIE-dane dwalpras) i1 Ex@bpleH(id), $rém
(4-oxo-%gclohex | )-acetonitrile (Tetrahedron 1995,
(51, 20259.34 (BlH5 @) . J18 RMR Ha00 RHZ5 CBEL3)Ad, & = 8.2
(pp = 3.63-3,56 (1H m _, 2.28 (2H, d, J = 6.6 Hz),
= 00 3 30 ad - 37 (43, acand 3. &5 B4, eRET GO (B, ™
Jo51 and 2.9 . Hz), .1.72-1.63 (1H__ m . 1. 49
7'%%,%399 , ??1}%'37“-"1'. 27 ?gﬁ% |9r)!3 ,&5?.'2231. %4 - 4 . (3H, m),
(44b _ _
3Tl (% (2-F1 Q0¥ ofBhendry Surélaof s 3 2adimfarty) - 2-70
i goqyi.not i cafbexyhi grachd 4-cyanongf hy
(it T goqui nog @GHerh | %lh Y Q'z%hdm?%g,.@ri.n (34, m),

cycl ohexyl ester e title conpou

1 0@t i At ime whel d)  wes1 . obtgbpedygs a white solid in
the same way as in Exanple (le) from
M3 ranst 4y droxy- ¢eMckohexyl ) -acetonitrile

(Example 40) trans-6-[3-(2-fluoro-phenyl)-ureido]-
3,4-dihydro-1H-isoguinoline-2-carboxylic acid 4-[ (1H-
tetrazol-5-ylcarbamoyl)-methyl]-cyclohexyl ester

F
H H
N N

NI
AN\‘N o) \TT/
N\N’ﬂ\\ /ﬂ\\\w o}
R N O

A DMF (4 mL) solution of trans-6-[3-(2-fluoro-
phenyl) -ureido] -3, 4-dihydro-1H-isoquinoline-2-carboxylic
acid 4-carboxymethyl-cyclohexyl ester (188 mg) obtained
in Example 2, 1lH-tetrazol-5-ylamine (54 mg), BOP reagent
(212 mg), and diisopropylethylamine (0.10 mL) was stirred
overnight at room temperature. The reaction mixture was
diluted with 1 N hydrochloric acid, followed by
extraction with ethyl acetate. The organic layer was
concentrated and vigorously stirred in water/isopropyl

ether. The obtained solid was heated to reflux in



(WD2006004200 Al') (243 ng) obtained in Exanple (41la)
and
1- (2-fluoro-phenyl)-3-(1, 2, 3, 4-tetrahydro-i soqui nolin-
6- yl) -urea hydrochlorid 403 ng) 1H NVR (400 MHz,
DVBO d6): b (ppm) = 9.05 gf .57 (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, 7.03-7.00 (1H n)
4.52-4.47 (3H, m), 3.57 (2H t, J = 6.1 Hz), 2.76 (2H,
methandl_asdgceli)leczeMb(yz ilg rariomn, 7 The titlgg-cpmppund
(2H, m, 1.82-1.79 (2H m, 1.74-1. 61 (1H, m,
(99. m411463 (PHES @jotalxlezizaf B Rk ¥ lwmlld

trans 3-(2-fluoro- g engl) ureldo] 3 dlhydro-
1NMRS©@@$H%$ZneD%S@a¢ oxyPi ¢pagi d= 11.9 (1E, s), 2.00

1?1(2 Z?gxgﬁ?égélyé{yl “tﬁyV5I§@c1o%e%§l (L8t ef9m07 4R 8.2
anﬁh n§I% u?eﬁg Qﬁnggz%éklsqu|%%Plﬁé 270%?boxyﬁ

(4G nf §@3anr§%r11s(]tlnyl A@VC'@?M& g5t egy( 51?20”5)57 (2H,

obst ai' e hydr oxyl ani ne % aqueous

,S0 uticon, 0,5 2‘“—7)6"‘(52’5&13‘5@8% The vegchion Bextune wasJg

heate to reflux overnlght and then concentrated. The

- €9 dys was ghiluted 2H48) withgethyhsagetat g) , washed
with water and saturated brine, then dried over

1.30di wm, sul)f ate, 1@, agheronaentrated. The residue
was purlfled by col um chronatography ( Chr omat or ex

MAHESd )cld or:om3 hatie/weifhanol ) to obtain a white solid
(500 ng, 830). To a tetrahydrofuran (10 nlL) solution
of this white solid (500 ng), pyridine (0.096 nl) and

2-et hyl cycl ohexyl chloroformate (0.20 nL) were added
at 0Examptler 41 )howrans el IeedtfbrorPrPhfBRY hasureido] -

3,4-dihydro-1H-isoquinoline—-2-carboxylic acid 4-(5-oxo-

4,5—dihydro—[1,2,4]oxadiazol—3—ylmethyl)—cyclohexyl ester
F

NN

v o AT
OJ\LQ'T

(41a) trans- (4-hydroxy-cyclohexyl)-acetonitrile

The title compbund (1.69 g, 53%) was obtained as a
clear colorless oil in the same way as in Example (1d)
from (4-oxo-cyclohexyl)-acetonitrile (Tetrahedron 1895,
51, 10259.) (3715 g). ,
'H NMR (400 MHz, CDCl3): & (ppm) = 3.63-3.56 (1H, m),
2.28 (2, d, J = 6.6 Hz), 2.04 (2H, dd, J = 13.3 and 3.9



diluted with ethyl acetate, washed with water and
saturated brine, then dried over sodiumsulfate, and
then concentrated. The residue was purified by colum
chromat ogr aphy (di chl oromne q§ne/ethyl acetate) to
obtain white solid (391 né 59% A mixture of this
white solid (391 ng) and o-xylene (6 nL) was heated
to reflux for 1 hour and concentrated. The residue
was V|gorously stirred in hexane/isopropyl ether

Het: 13- 2Rd (881 | édted Byl3f il @ngt i2or® HEhe tli.t12% lodiolinid,
(55 179@ was obtained as an orange solid. 1H NNR
(40@) 1t1>rv5®> dﬁ)'L 36 épéﬁ) £H12HQ,(ﬂH24oTls)14 oAJo m)
1H s% ﬁ% Hz) (1H, d J

RRENET ﬁ 7, 27fééomﬂph§)nylﬁ ?sre(lﬂw 4 ﬁl-hﬁedl?“
1% 180?‘1%%%?@ ca&%"ﬁgécggc(li% 42‘rF)YarkP“59§W347 (3H,

J= 59 H), 2.76 (2H, t,J:59
%)‘Ogﬁx%(?iﬁegﬂ J=17.1 ) o 93 (2H, M,

1. 76Iﬂe_l7‘gjj_t£%§| %@ﬁoﬁgg}\%G?E%% W;%gfétg%e]'}é‘;él(dgkl’was

ogﬂglnégxégphewﬁgke solid in the same way as in Example
trans-6-[ 3-(2-fluoro-phenyl)-ureido]-

(3e4- dirBydE@ahb-i(30aYdRBKYREy2-1GH HOXW 4 Lot ¢ { Bs

hydr oxy- ZFprrazoI 3-yl met hyl ) -cycl ohexyl ester F HH
(NOYONIEN04 20YNAQ ) HP2@3 mg) obtained in Example (4la) and
1-(2-fluoro-phenyl)-3-(1,2, 3,4-tetrahydro-isoquinolin-6-
yl)-urea hydrochloride (403 mg).
'"H NMR (400 MHz, DMSO-dé): & (ppm) = 9.05 (1H, s), 8.57
(1H, s), 8.15 (1H, dd, J = 8.2 and 8.2 Hz), 7.33 (1lH, s),
7.26-7.21 (2H, m), 7.16-7.09 (2H, m), 7.03-7.00 (1lH, m),
4.52-4.47 (3H, m), 3.57 (2H, t, J = 6.1 Hz), 2.76 (2H, t,
J = 5.9 Hz), 2.47 (2H, d, J = 6.7 Hz), 1.98-1.94 (2H, m),
1.82-1.7% (2H, m), 1.74-1.61 (1H, m), 1.74-1.61 (2H, m),
1.22-1.12 (2H, m).

(4lc) trans-6-[3-(2-fluoro-phenyl)-ureido]-3,4-dihydro-
l1H-isoquinoline-2-carboxylic acid 4-(5-oxo-4,5-dihydro-
[1,2,4]oxadiazol-3-ylmethyl)-cyclohexyl ester

To an ethanol solution of trans-6-[3-(2-fluoro-

phenyl)-ureido]-3, 4-dihydro-1H-isoquinoline-2-carboxylic
acid 4-cyanomethyl-cyclohexyl ester (563 mg) obtained in
Example (41b), hydroxylamine (50% aqueous solution, 0.5
mL) was added. The reaction mixture was heated to reflux

overnight and then concentrated. The residue was diluted



(42a)
trans-6-[ 3- (2-fl uoro-phenyl)-ureido] -3, 4-di hydro-
1H i soqui nol i ne- 2- car boxylic acid
4- ( 3- et hoxycar bonyl - 2- quigéopyl)-cyclohexyl ester To
a di chl oronet hane (10 nL) ‘suSpensi on of trans-6-
[ 3- (2-fl uoro-phenyl)-ureido] -3, 4-di hydro-1 H i soqui nol
ne- 2-carboxylic acid 4-carboxynethyl-cycl ohexyl ester
(939 ) obtained in Exanple 2, Meldrums acid (317 |,
wifg)  ethi netdf s nopRFRAR nel t2o%2REY, 2RAd SASCTEFES rg)L1e
were added at OC, The reaction m xture was dil uted
then K MGromtHdie, Shashed’ Wit IPRPhGARGERITSATES -
acid an saturated_brine, then dried over sadium
T F AR HOR L BTt Rt r B00™ AT TGS Tor T HHe
esi due and hanol h to. refl .for
e e R e i RO e )
o) hro hy~o ( di 0 c t
e R C L Yk, Sound 1820 na 9en haa a0 A
i shr White selid. sdbh AMRSHA0RGM: - )(0.0®6
S%ﬁﬁﬁéwézékgg&%ﬁkt s). 8.56 NFlH, s??+%F}5 Gl dd. =
mB) 92800 BeOn$dycToBx{1HchSbrofbrdété 2D .C2HmIY) were
7.16-7.09 (2H, M, 7.03-6.98 (1H, m, - 150 4.50-4.45
ad3&s 8. 0% 09af2Hr @, hbuxs/. 2HdE)reakxilfof 2l xture Jwas
6.0 Hz) , 3.57 (2H, s) , 2.76 (2H, t, J = S. 8 Hz)
d2ldded (R hdetdy: 6¢c8tHEpE, Vaghet 8 t{2Matgy and
1.75-1.67 (3H, m, 1.39-1.29 (2H, m, 1.18 (3H, t, J
satZrateld) brineg- oheg de2pd gyver WRIIES) )sudfats4@dthen
H) +. (42b) . o
cepapsteat8d¢ 2-FreioF®s pHERyYFSuPBF#E]ed, BYdiCRy-dF o

1H i soqui nol i ne- 2- car boxyl ic acjd _4-(5-hydrox
chromatggraphy (dichlorom%thane/ethyf acg

tatey_€g+obtain
white solid (391 mg, 59%). A mixture of this white solid
(39l‘mg) andAo—xylene (6 mL) was heated to reflux for 1
hour and concentrated. The residue was vigorously
stirred in hexane/isopropyl ether (1:1) and collected by
filtration. The title compound (55 mg, 17%) was obtained
as an orange solid.

'H NMR (400 MHz, DMSO-dé): & (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 Hz), 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), 7.16-7.09 (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 (2H, m);

MS (ESI) m/z: 510 (M + H) ™.



pyrazol - 3-yl net hyl ) - cycl ohexyl ester To a m xture of

trans-6-[ 3-(2-fl uoro-phenyl) -

urei do] - 3, 4-di hydro-| H i soqui nol i ne-2-carboxylic acid

4- (3-ethoxycarbonyl - 2- oxo opyl)-cyclohexyl ester

(189 ng) obtained in Exa (42a) and et hanol (5

m.), hydrazine nonohydrate (0.022 nlL) was added at

OC. During the reaction, hydrazine nonohydrate was

further added thereto, and the m xture was stirred

until the reaction substrate was consunmed. The

reacti on m xture was concentrated and urified by

coI urER et DgrigARs — (di hler B%Pﬁan@ﬁﬁ@vﬁénérrﬁlﬁél -
ain a white solid. This _white solid was V|gorously

Sotret Buror t Sobr OpyE el heR-ander SorratCed iy I

filtrat t b h I d 90 19
LIS ohiein, Ahgc i o comeaung (90, g, 510
11.2 (1H, brs), 9.28 (1H brs), 9.06 (1H Fs), 8.58
(1H d, J =2.3 H), 815 (1H d§, Ji 8] 4 and 8.

4 Hz), 7.32 (1H, s), 7.76° \ﬂ/v% ~7.09
(2H, m, 7.03-6.99 (1H m), 1 s) 51- 4. 46
(3H, Nn:)',j 3 4 C , 2B~ 't, - 151
34;§;H, d, J = 7 4 FE) , 1.95-1.91
252H 22°1.6(2H, ), 1.52-1.46 (1H, n),
1.36-1.26 (2H, n), 1.08-0.97 (2H, m; MS (ESI) nlz:
(808) ( Mrankh) 6~ [GEXamileoc4d)phenyl) —~ureido] -3, 4-dihydro-
trans-6-[3-(2-fluoro-phenyl)-ureido]-
1BrdsdighydrodibE-Psoguinalyilne 2aiar Boxldetrapiybaef@ryl-2-

hydr oxy-i soxazol - 5-yl met hyl ) - cycl ohexyl ester F
oxo-propyl)-cyclohexyl ester

To a dichloromethane (10 ml) suspension of trans-6-
[3- (2-fluoro-phenyl) —ureido]-3,4-dihydro-1H~isoquinoline~
2-carboxylic acild 4-carboxymethyl-cyclohexyl ester (939
mg) obtained in Example 2, Meldrum's acid (317 mg),
dimethylaminopyridine (293 mg), and WSC (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 column chromatography
(dichloromethane/ethyl acetate) to obtain the title
compound (820 mg, 76%) as a yellowish-white solid.
'H NMR (400 MHz, DMSO-d6): & (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 (ZH, m), 7_16—7,09 (2H, m), 7.03"'6.98 (lH/ m)l



Yo NOHO O 'eC To a m xture of
trans-6-[ 3-(2-fl uoro-phenyl)

urei do] - 3, 4-di hydr o- 1H i soqui nol i ne- 2- carboxylic acid

4- (13- et hoxycarbonyl - 2- 0x0; Eéogyl)-cyclohexyl ester

(127 ng) obtained in Exa (42a) and ethanol (3

mL), hydroxyl am ne hydrochl oride (164 ng) was added

at room tenperature in the same way as in Exanple
(42b). The reaction mxture was heated at 80C for 12
+&Qn %md 3Rorftent ¢ e @d(2Hhedr edi dué - kad Zpur i3f-iSdd BRH, t.

chr onmat ogr aphy (dlchloronethane/eth I acetate

J'I=he6 Q)b‘fza)irne%i %BIK wa?/ pufi fPed4By BTLE = .44
s D PP,
MR Tas e eSall Llhan o T e

%g) ) 7. 32 (1H s), 727721 (2H n), 7.16-7.09 (2H,
703 - 152 6.98 (1H, n), 4.51-4.46 (3H, m), 4. 13

1 3. +J = 5.9 H), 2.76 (2H, t, J =
Mé EES?E%Zlgg’%O(l 1l7I|(erHH m, 1.94- 1)91 (2H, (m

42E7 @rgﬂSLgH{BHIQ ilﬁ@réF%&eh%w dﬂeldbzléfﬂiﬁﬁﬂfﬁio—

m, 1.09-0.99 (2H, m; M5 (ESI) mz: 509 (M+ H)+.
164 Exapghendd) ntransabbbay( 2 of lavdido-4phery Yoy -] -

3, 4-di hydr o-1 Hi soqui nol i ne-2-carboxylic acid 4-(2H
pvetrazeB-5iyknbyhyFrycyohekgxylessstrer F H H N /N
To a mixture of trans-6-[3-(2-fluoro-phenyl)-

ureido]l-3,4-dihydro-1H-isoquinoline~2~carboxylic acid 4-
(3-ethoxycarbonyl-2-oxo-propyl)-cyclohexyl ester (189 mg)
obtained in Example (42a) and ethanol (5 mL), hydrazine
monohydrate (0.022 mL) was added at 0°C. During the
reaction, hydrazine monohydrate was further added thereto,
and the mixture was stirred until the reaction substrate
was consumed. The reaction mixture was concentrated and
purified by column chromatography
(dichloromethane/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 solid.

‘H NMR (400 MHz, DMSO-d6): & (ppm) = 11.2 (1H, brs), 9.28
(1H, brs), 9.06 (1H, s), 8.58 (1H, d, J = 2.3 Hz), 8.15
(1H, dd, J = 8.4 and 8.4 Hz), 7.32 (1H, s), 7.26-7.21 (2H,
m), 7.16-7.09 (2H, m), 7.03-6.99 (1H, m), 5.22 (1H, s),

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



DNO NN-NY O 'N (44a) trans-benzoic acid

4- cyanonet hyl - cycl ohexyl ester To a m xture of

p-t ol uenesul fonyl chloride (4.71 g), benzoic acid

(2.52 g), N—wethyllnldazolg 4.9 nm), and

acetonitrile (50 nL), an a atonitrile (50 nL) solution

of trans-(4-hydroxy-cycl ohexyl)-acetonitrile (2.87 Q)

obtai ned in Exanple (41la) was added at O0C. The

reaction mxture was warnmed to room tenperature, then
Isti¢rediziovet myht2Hand, t hei doAcBalral eBS-ThE1r d@Hdus) ,

was dlluted with eth acetate, then washed with

I
1wkt et ghd! Z%GHE%at%dS FingS ARH/tRen toRbeht P&t d@H, THE
purified by colum chromat ography
ﬂﬁi%gn§7m?%%1lg Cetate) to obtain the title conpound
4 89@ solid. - 153 1H NMR (400
MME%E:%&/S 5‘2’?(@&%] 175 o4 (2H, dd, J = 82 and 1.1

757(1H dd, J:72and72Hz) 7.45 (2H, dd,
76and76Hz)498490(1H m, 2.32 (2H d,

J

J 2 {.£2 -

1. 83 1@(1H ]tl%m]ls 6€§L ghsgi( Q%Jpqé%%ii? ‘égl%?ﬁ]

3r@-diﬂﬂ&@olI@n§s@§ﬁiﬁb§1§§Ld -carboxylic acid 4-(3-
4-(2H-tetrazol -5-yl nmethyl )- cycl ohexyl ester A m xture

hpdréxanss benzel €5agldedngy anegel Bykxytyekebexyl ester
(3.42 g) obtained in Exanple (44a), trinﬁghylsily+

azide (3.7 nmL), di-n-butyltin OXIQe (§48
N\H/N
0] N 0
T

/
Ho— __

To a mixture of trans-6-[3-(2-fluoro-phenyl)-
ureido]—3,4—dihydro—1H—isoquinoline—2¥carboxylic acid 4-
(3-ethoxycarbonyl-2-oxo-propyl) -cyclohexyl ester (127 mg)
obtained in Example (42a) and ethanol (3 mlL),
hydroxylamine hydrochloride (164 mg) was added at room
temperature in the same way as 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, DMSO-dé6): & (ppm) = 9.02 (1H, s), 8.54
(14, 4, J = 2.4 Hz), 8.16 (1H, dd, J = 8.0 and 8.0 Hz),

7.32 (1H, s), 7.27-7.21 (2H, m), 7.16-7.09 (2H, m), 7.03-



ng), and toluene (30 nL) was heated at 110C for 48
hours. The progress of the reaction was stopped using

net hanol, and the reaction m xture was concentrat ed.
The residue was diluted with ethyl acetate, followed
by extraction wth a sat ed aqueous sol ution of

sodi um bi carbonate. The aqueous |ayer was acidified

(pH = 2) by the addition of 1 N hydrochloric acid,

foll owed by extraction with ethyl acetate (x2) . The
6.68gdAHG mayerd .\bds dvaicheBhni tmh) , sht L3 af Bd, bprae, B8héA (2H,

dri ed over sodiumsulfate, and then concentrated to
t,obt & B -théairt 12 7c6on<r?dbnd“—r(2757 @ 9 6424 , %1513-%%(;(2}{,

sol i d. 1H NVR 400 (ppn) .OSFéZH,
m)d, 13 4-7.-.§1 58 1(17H Jdd 43(2Hy ) and 7671

7 46 2H dd = 4.98-4.93 (1H n,
m)a. 98 Y/zH JZH* 7“1' ]H;(;bd % %H@Iis ‘EEH ,
96 1 -1. 89 (2H, , 1. 63 1.51 (2H
Msn')(%zs‘i[.]’sﬁ/f 2 (JZT)I—FM M . % 154 (44c) trans- benzoi ¢ acid
4-[ 2- (4- met hoxy- benzyl) - 2H
tetrazol - 5- ylnethyl] cycl ohexyl ester To an

t 1
a( %r E}razol 516t hyl P mow%ﬁenﬁm‘%& ég;

- cycl ohexyl ‘ester

3@&%6&@%@1&&%@@ ELtQEBMkfj‘MBeaGQdGa m

and 4-met hoxybenzyl chloride (0.70 nL) were added at
tdioamd eprpeyahdtieyl Theyceaeet koD gkxture was heated to

reflux for 2 hours, cooled to roomtenperature,

concentrated, then diluted w acet ate, and

filtered. The filtrate - i

hydrochl oric acid,

and then .0 N
N | 3

N

m sul f at e,

(44a) trans-benzoic acid 4-cyanomethyl-cyclohexyl éster

To a mixture of p-toluenesulfonyl chloride (4.71 g),
benzoic acid (2.52 g), N-methylimidazole (4.9 mL), and
acetonitrile (50 mlL), an acetonitrile (50 mL) solution of
trans- (4-hydroxy-cyclohexyl) -acetonitrile (2.87 g)
obtained in Example (4la) was 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 water and
saturated brine, and then concentrated. The residue was
purified by column chromatography (hexane/ethyl acetate)
to obtain the title compound (4.42 g, 88%) as a white

solid.



concentrated. The residue was purified by col um
chromat ogr aphy (hexane/ethyl acetate) to obtain the
title conpound (610 ng, 32@@ as a colorless oil. 1H
NVR (400 MHz, CDC13) : 5 95 =8.03 (2H d, J =17.1
Hz), 7.55 (1H, dd, J = and 7.4 Hz), 7.43 (2H,
dd, J = 7.7 and 7.7 FE), 7.34 (2H, d, J = 8.6 Hz),
6.90 (2H, d, J = 9.0 Hz), 5.66 (2H, s), 4.96-4. 89
(1H, m, 3.80 (3H, s), 2.80 (2H d, J =6.6 Hz),

D NMR 2409 BH, ©DC1E)8651(88m)(SHS .Y, (R4l 44 (2152
m, 1.28-1.18

am¢ahsl4H{2P(h~éérkb£; %éanlT IH2t 80Faol2 8lz) » 7-45 (2H,
L milcoeleierrn 7 s (10,0, 9 wien
cycf §4 neth %}'§6§%|) %FL%$ 2e§l é&ﬁﬁ%ﬁélgﬁ4cf.83—
15081 gﬁmﬂ fox] de, (289 met hang) ésal oo, B ) vas

r'oom t enperatu t he r'eact’i on

44gf5tr%11x%t}5‘é 2928 segee@tréhe@etm%hcﬁe% oAy 1)

purifre romat ogr aphy exane/ et hyl

c?@@&ﬁéﬁy? és£e§ and then _ _
di chl oronet hane/ net hanol =50: 1) to obtain the title

conmouick {1325 &8, t BI8-BSnActel aEhkass -eiylanokid tiVR~( 400
Mz, CDC13) : 6 (ppm) = 7.33 (2H, d, J = 8.2 Hz),
c6cOBnéRYl dstdr=(8.62Hg), obtGE ne2H,irs)ExBusle (8Hals) ,
3.59-3.53 (1H, n), 3.50 (1H, d, J = 5.0 Hz), 2.75 (2H,
tdimedhyl61i¥yHzpz 189831 7941 2HAimn-MutABL Ui v o Bke (48
1.30- 1.20 (2H, ), 1.14-1.03 (2H, n). (44e)

myn ansn6- E81(2nkl UGLordHemAs -heaied] a8, 418fGyfen-48 hours.

1H i soqui nol i ne- 2-carboxylic acid 4-[2- é4 met hoxy-
The progress of the reaction was stoppe using methanol

and the reaction mixture was concentrated. The residue
was diluted with ethyl acetate, followed by extraction
with a saturated aqueous solution of sodium bicarbonate.
The aqueous layer was acidified (pH = 2) by the addition
of 1 N hydrochloric acid, followed by extraction with
ethyl acetate (x2). The organic layer was washed with
saturated brine, then dried over sodium sulfate, and then
concentrated to obtain the title compound (2.57 g, 64%)
as a white solid.

'H NMR (400 MHz, CDCls3): 8 (ppm) = 8.05 (2H, d, J = 7.0
Hz), 7.58 (1H, dd, J = 7.4 and 7.4 Hz), 7.46 (2H, dd, J =
7.6 and 7.6 Hz), 4.98-4.93 (1H, m), 2.98 (2H, 4, J = 7.1
Hz), 2.17-2.13 (2H, m), 2.02-1.96 (1H, m), 1.%92-1.89 (Z2H,

m), 1.63-1.51 (2H, m), 1.33-1.23 (2H, m).



benzyl)-2Htetrazol - 5-yl net hyl ] -cycl ohexyl ester The
title conmpound (613 ng, quantitative yield) was
obtained as a white solid in the same way as in
Exanple (le) from

trans-4-[ 2-(4-met hoxy- benz}ﬁf ZHtetrazol - 5-

yl met hyl ] - cycl ohexanol (396 ng) of Exanple (44d) and
1-

(2-fluoro-phenyl)-3-(1, 2, 3, 4-tetrahydro-isoqui nolin-6-
(443} ut ean$ryidenzbior adied (492066664260 oAy He32Y Ing)2H-1H
NVR (400 MHz, DMBO-d6): 6 (ppm) = 9.01 (1H, s), 8.53
tetrhzdl-I-¢lpeghyr) ; csc%h(e;.cml és$ter = 8.2 and 8.2

Hz), 7.34-7.30 (1H, 732(2HdJ—86Hz)

7. 27 3 aqezwnmrlbe 16297 ote) (§Hspﬁpsmnogfet%n(sm
m,697693§ rr% %& J 5.79
beprpig)acudab- (4Hzet ﬁZO%r lﬂf%ﬁ%# ssyc%yhﬂ¥x%u¢ster

(ﬁj: % g gbgtﬁ&;dedllgdrgx%m@% (éﬁ4br}) t-l-r;'%)w 13 (22—#{)68
ans gggbf(%or%y%ﬁglﬁ%f};ﬁqtﬁeéﬂci)o]@%n}}‘éS"ﬁer(f( 44Jaed at
réFh %gﬂp&@gku ne. 2 bpéyéteoﬁChgx%u&% %%t?@éQld5to

ycl ohexyl “ester An et hanol

r§§§9§n§b9nZOBOEE%nSt@bhgd(%o room temperature,
fl uor o- phenyl )-ureldo] 3, 4-di hydr o- 1FL|squ|noI|ne 2-

cearbaxyhbiedacicded H2104aetiaty -denzy|dcthis] razol - 5-
yl met hyl ] -cycl ohexyl ester (333 ng) obtained in
fExaepke. (74e) fabdrpatl ads uracarkoniths 1my) hwakochloric
stirred at room tenperature for 3 days in a hydrogen
aatinpsphene drileel oveactsioohd um xdulrfmvas dnd tewed t hr ough
Celite and concentrated. The residue was purified by
coolcgmirated. 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, CDCl3): & (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 Hz), 7.34 (2H, 4, J = 8.6 Hz), 6.90 (2H, 4, J
= 9.0 Hz), 5.66 (2H, s), 4.96-4.89 (1lH, m), 3.80 (3H, s),
2.80 (2H, d, J = 6.6 Hz), 2.13-2.09 (2H, m), 1.86-1.83
(3H, m), 1.54-1.44 (2H, m), 1.28-1.18 (2H, m).
(44d) trans-4-[2-(4-methoxy-benzyl)-2H~tetrazol-5-
ylmethyl]-cyclohexanol

To a methanol (10 mlL) solution of trans-benzoic acid
4—[2—(4—methoxy—benzyl)-ZH-tetrazol—S—Ylmethyl]—
cyclohexyl ester (610 mg) obtained in Example (44c),

sodium methoxide (28% methanol solution, 0.29 mlL) was

added at room temperature. After 2 days, the reaction



chr omat ogr aphy (di chl or onet hane/ et hyl acetate=5:1-1:1
and t hen di chl or onet hane/ net hanol =25: 1-+5: 1) to obtain
the title conmpound (22 ng, 8@@ as an off white solid.
1H NVR (400 MHz, DMBO-d6) : S (ppm = 9.01 (1H s),
8.53 (1H, d, J = 2.7 Hz), 096 (1H, dd, J = 8.2 and
8.2 Hz), 7.32 (1H, s), 7.26-7.21 (2H, n), 7.15-7.09
(2H, m, 7.03- 6.98 (1H m, 4.53-4.46 (3H, m, 3.56
(2H, t, J =6.0 Hz), 3.17 (1H, s), 2.77 (2H, t, J =
m5x8ukle) wa. ¢én2eRBrémed2H) Thel r861tu@l wWadHpudified by
1.70-1.66 (3H m, 1.37-1.28 (2H, m, 1.18-1.07 (2H,

col umSchEShptobzaph94 (Oexartd Aet{EX o €a¥dd35:1>1:1 and
trans- 6- gs (2-fluoro-phenyl)-ureido]-
tBen- diipydpeomathgaguimesiniane =2y boxyd i @brin the title

Cgﬁ%§5%5x§3§ﬁo5@xy§3%60ﬁflﬁ%ﬁ?%ﬂ?rlﬁﬁﬁ(ﬂwékyl ester -
2157 F HHNN O O0OY_ 0O HOO OH To a mxture of
Iﬂrb&%% 6498-YBzf| 4BF b phehylgrm) = 7.33 (2H, d, J
47 ok o o e e s ool
3E>§@ma' 832 3Rd qGet anisty idhe (19, ). prgokyenesubionyl o
J = 6.7 Hz), 1.98-1.94 (2H, m), 1.78-1.74 (3H, m), 1.30-
1.20 (2H, m), 1.14-1.03 (2H, m).
(d4e) trans-6-[3-(2-fluoro-phenyl)-ureido]-3,4-dihydro-
lH-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
(le) from trans-4-[2-(4-methoxy-benzyl)-2H-tetrazol-5-
ylmethyl]-cyclohexanol (396 mg) of Example (44d) and 1-
(2-fluoro-phenyl)-3-(1,2,3,4-tetrahydro-isoquinolin-6-
yl) -urea hydrochloride (W02006004200 Al) (321 mg).
'H NMR (400 MHz, DMSO-d6): & (ppm) = 9.01 (1H, s), 8.53
(1H, d, J = 2.4 Hz), 8.16 (1H, dd, J = 8.2 and 8.2 Hz),
7.34-7.30 (1H, 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), 6.87-6.93
(l1H, m), 6.95 (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 (24, t, J = 6.5 Hz), 2.73 (2H, d, J = 6.7 Hz), 1.94-
1.90 (2H, m), 1.72-1.68 (3H, m), 1.37-1.27 (2H, m), 1.18-
1.10 (2H, m).



chloride (184 ng) and N-nethylim dazole (0.19 nlL) were
added at 0OC. After 30 mnutes, (R -(2,2-dinethyl-

[ 1, 3] di oxol an-4-yl)-nethanol (0.099 nL) and
acetonitrile (2 nL) were ed thereto. The reaction
m xture was stirred for m nutes and then
concentrated. The residue was diluted with ethyl
acetate, washed with water and saturated brine, then

dried over sodiumsul fate, and _then concentrated The
(4463i daenaad -gori (Ad UsF CothARY L i et ot aphydihydro=

1%@%0‘ & C%&%?eﬁelﬂahez-”é—éc%“oa}?y%@%t%%b& Steeatalta™
éﬁ;ﬂ net h noI 6 m.), 1 N hydrochloric acid
Y%WFQ?%%Q‘ ©T eaction nixture was stirred
t ted. T d

oy BRorahAtEr o faf Sréélhsipends 2 ST Tet haol )
fltuoor Obt aﬁnyy 6}—\{1%41 folls Q_dﬂ? 3 éfeﬂﬁgz\’sé kﬁﬂo%ﬁe -2=

stlrre n i sopro y en coll ected

ca%cf 1t fatdor 8 4 BRek 1 HLH- Qéhgylyndﬁnté@@%gq /@5-

pressure to o taln the title ~conpound (193 ng,

B yel LowRold ] LLABR (399 bz, oBbBOdE) irBEkanp) e
Y_go% %\% 54 (1H, 's), 8.15 (1H, dd, J =
4%51Ehéh*ﬁalléaiﬁm(dktbsa (53.25) (kHs ddirted &tZranm
1.2 Hz), 7.22 (1H, dd, J =8.2 and 1.6 Hz), 7.16-7.09
tdbbraurd. O3 63 9Bay4dHinm}, hgd86geflHimdsphexes. 1The) ,
4.62 (1H, t, J =5.9 Hz), 4.49-4.46 (3H, m, 4.05
r¢ddt i ool mJxtudd . @aanﬁlhtgre@)thgoggh(@ﬁll@@ angl = 11.1
and 6.4 Hz), 3.65-3.62 (1H, m, 3.57 (2H, t,_ . J = 6.0
coyenBragea. 3ifh(e2He$@du@ wes (RyFified BYscglppn, 2. 22
(2H, d, J = 7. % 1.95-1.91 (2H, . m, 1.77-1.73
chromatography dlC loromethane/ethyl acetate=5:1-1:1
and then dichloromethane/methanol=25:1—5:1) to obtain
the title compound (22 mg, 8%) as an off-white solid.
Y NMR (400 MHz, DMSO-d6): & (ppm) = 9.01 (1H, s), 8.53
(1H, d, J = 2.7 Hz), 8.16 (1H, dd, J = 8.2 and 8.2 Hz),
7.32 (1, s), 7.26-7.21 (2H, m), 7.15-7.09 (2H, m), 7.03-
6.98 (1H, m), 4.53-4.46 (3H, m), 3.56 (2H, t, J = 6.0 Hz),
3.17 (1H, s), 2.77 (24, t, J = 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),
1.18-1.07 (2H, m);

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

(Example 45) trans-6-[3-(2-fluoro-phenyl)-ureido]-
3, 4-dihydro-1H-isoquinoline—2-carboxylic acid 4-((S)-2,3-

dihydroxy-propoxycarbonylmethyl)~-cyclohexyl ester



(2H m, 1.57-1.50 (1H, m, 1.39-1.30 (2H m,

1.14-1.05 (2H m ; Ms (ESI) mz: 544 (M + H)+.
(Exanpl e 46) trans-6-[3-(2-fluoro-phenyl)-ureido]-

3, 4-di hydr o- 1H-i soqui nol i ne: 2- carboxylic acid

4-((R) -2, 3- - 157

dlhydroxy pr opoxycar bonyl net hyl ) -cycl ohexyl ester F H

H~NYN ON/ O OHOO OH Ester (427 ng, 92%

was obtained as an orange oil in the same way as in
(Exampl e 45) fromtrans-6-[3-(2- F
fl uoro-phenyl)-ureido] -3, 4-di hydr o- IFLlsqu|moI|nﬁ 2 -
159 carboxylic acid 4-carboxy heX g
(378 ng) obtained in Exanple 2| and ( (2,
2-dinmethyl [1, 3]dioxol ancd-yl )xhetha 0.09% nl) .

Fromthis ester ), t Apound (138 ny,
35% was obt g white solid in the sanme way as
e_45), At (4000MHz, DMBSO-d6): S (ppm =

Wb 05 [1H, 9), 856 (1H s), 8.15 (1H, dd, J = 8.4 and
8.4 , 7.32 (1H, s), 7.26-7.21 (2H ny, 7.16-7.09
(2H , 7.03-6.98 (1H, n), 4.85 (1H, d, J = 5.5 Hz),

4 OFG D, o= iy G0 (A flue b aviy- oy

uFdiad) 57, § 26 nard-F85: ZobRinodi32-3-32 bRy 1Mo acid 4-
carboxymethyl-cyclohexyl ester (378 mg) obtained in
Example 2 and acetonitrile (10 mL), p-toluenesulfonyl
chloride (184 mg) and N-methylimidazole (0.19 mlL) were
added at 0°C. After 30 minutes, (R)-(2,2-dimethyl-
[1,3]dioxolan-4-yl)-methanol (0.099 mL) and acetonitrile
(2 mL) were added thereto. The reaction mixture was
stirred for 30 minutes and then concentrated. The
residue 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/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 reaction mixture was stirred
overnight and concentrated. The residue was purified by
column chromatography (dichloromethane/methanol) to
obtain a yellow solid. This yellow solid was vigorously

stirred in isopropyl ether, then collected by filtration,



2.76 (2H, t, J =5.2 Hz), 2.23 (2H, d, J = 6.7 Hz),
1.95- 1.91 (2H, m, 1.77-1.67 (3H, nm), 1.40-1.30 (2H,
m, 1.15- 1.03 (2H, m; M5 (ESI) nmlz: 544 (M + H)+.
(Exampl e 47) trans-6-(6-c§lO 0- benzoxazol - 2-

yl am no) - 3, 4- di hydro- | Hi % i nol i ne-2-carboxylic acid
4- carboxynet hyl -cycl ohexyl ester NYN OY NI U io
HO O Cl (47a)

(6-chl oro-benzoxazol -2-yl)-(1, 2, 3, 4-tetrahydr o-
anids atpeinn dlriieds ulderamashidpdirpeds orieet Thebtaihethe title
conpound (845 g, 62% was obtained as a |ight brown
cogwlouard rl 1% e msam® My a5 3 nY Ekafpl @0tP28a) - 160 from

6- am no- 2N- Boc- 1, 2, 3, 4-t et rahydr oi soqui noli ne (1.00
‘HgNMAnd 42 06Miize hPYEObER2 6x &z JIRPM) 761 Sr)S (N ( BBI,) & 24
(]ffggr?g)%jg('gbl-%m]g'f'ggi%nz%x'—az%rZzég}ijaﬁiaos@é:47'32 (1H, s),
7 Ol Bty 1 Gy Ghel St erokbt hyPeedtr fdoa’ng, o2
= o PR (7 N o) T Rk 2agethc AErd et iy e

ter (74 i ngdgs N Exanpl e (Ldy gand) | 4.49-4.456
(1‘(31-2,_ gw’l oJr70- L%)nlzggég'oligf%/l )(ﬁ(sing 3,J4- t ét rgaﬁggir 04 :

(3IBOG NOJ i s 6¢ W) -@aj ne bydnoghkewri de3(4@3,mM3). 91 (1H, dd,
obtained in Exanple (47a). This methyl ester (79 np)

Jwasi]1.i and 6.4 Hz), 3.65~-3.62 (1H, m), 3.57 (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), 1.95-1.91 (2H, m), 1.77-1.73

(2H, m), 1.57-1.50 (1H, m), 1.39-1.30 (2H, m), 1.14-1.05

(2H, m);

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

(Example 46) trans-6-[3-(2-fluoro-phenyl)-ureido]-
3, 4-dihydro-1H-isoquinoline—2-carboxylic acid 4-((R)-2,3-

dihydroxy-propoxycarbonylmethyl)-cyclohexyl ester

H H
~N
0 N 0
0 R \”/

P N O
HO 0
OH
Ester (427 mg, 92%) was obtained as an orange oil in
the same way as in (Example 45) from trans-6-[3-(2-

fluoro-phenyl)-ureido] -3, 4-dihydro-1H-isoquinoline-2-



hydrol yzed in the sane way as in Exanple 2 to obtain
the title conmpound (43 ny, 56% as a white solid. 1H
NVR (400 MHz, DMSO-d6): 6 (ppn) = 12.1 (1H, brs), 10.7
(1H, s), 7.74-7.17 (7H m 50 (2H, s), 3.65-3.55
(2H, M), 2.87-2.77 (2H,~ rr}592 12 (2H, d, J = 6.6 Hz),
1.99- 1.90 (2H, m, 1.84-1.60 (3H, nm), 1.45-1.27 (2H,
m, 1.20- 1.02 (2H, m. M5 (ESI) nmz: 484 (M + H)+.
(Exanpl e 48) trans-6-[3-(2-ethoxy-5-nethyl-phenyl) -
camtzdxpl+@, e MrdrariekisefbiyhofynéoResaibeeylcrc @di8d mg)
4- carboxynet hyl -cycl ohexyl ester 161 J OHH NY N
obt{)@gﬁ xmyExampxy(aggyd (S)-(2,2-dimethyl-

%3 (2-ethoxy-5-neth phenyl ) - urei doj -
[Hi hldEexaters q%}homﬁgéaéoéaﬁ809§ﬁl@Lé0|dFF@thB&FyFSter

BT TR TR 22
28 AnThOE N Bt 1 l%f‘%?ﬁ-ﬁs{“Fawar oFsdf FaFFRE (53
HTRRET T st el AR e s s 56
(1H, s), 8.15 (1H, dd, J = 8.4 and 8.4 Hz), 7.32 (1lH, s),
7.26-7.21 (2, m), 7.16-7.092 (2H, m), 7.03-6.98 (1H, m),
4.85 (1H, 4, J = 5.5 Hz), 4.61 (1H, t, J = 5.6 Hz), 4.53-
4.47 (3H, m), 4.07-4.04 (lH, m), 3.93-3.89 (1H, m), 3.66-
3.62 (2H, m), 3.57 (2H, t, J = 5.7 Hz), 3.37-3.32 (2H, m),
2.76 (2H, t, J = 5.2 Hz), 2.23 (2H, d, J = 6.7 Hz), 1.85-
1.91 (2H, m), 1.77-1.67 (3H, m), 1.40-1.30 (2H, m), 1.15-
1.03 (2H, m);

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

(Example 47) trans-6-(6-chloro-benzoxazol-2-
ylamino)-3, 4-dihydro-1H~-isoquinoline-2-carboxylic acid 4-

carboxymethyl-cyclohexyl ester

SO YC@*

(47a) (6-chloro-benzoxazol-2-yl)-(1,2,3,4~tetrahydro-
isoquinolin-6-yl)-amine hydrochloride
The title compound (845 g, 62%) was obtained as a

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



Hz), 7.29-7.24 (3H, n), 7.06 (1H, d, J = 7.1 Hz), 6.78
(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,
9, J = 6.8 Hz), 3.63 (2H,_brs), 2.81 (2H, t, J = 5.9

Hz), 2.29 (3H s), 1.50 (B%P 3), 1.34 (3H t, J = 7.1
Hz) . (48b)
1- (2- et hoxy-5-net hyl - phenyl ) -3-(1, 2, 3, 4-t et rahydr o-
i soqui nolin-6-yl)-urea hydrochloride The title
f oompdrend r{d- 26-Bpcguaht 3 tat teergheddp iwaguiabianeed 1la0
a white solid in the sane way as in Exanple (22b)
g ¥ ramd 62,[B=-d Xkt troxlyebzoea hyleplidhyl aurei do] - 3, 4-
di hydr o- 1H—|squ|noI|ne 2-carboxylic acid tert-butyl
M@stRSI) 1m/70: gi0dbt4i hed i |n Exan'pl e (48a) - 162 1H
NVR (400 MHz, DMSO- d6) 4 (1H, s), 9.27
(41, BFrx)S- @‘i@‘%E¥Pr%7beﬁz9?a€?ﬁ‘2dyl§ngn?)03H£Y

d, 28 dd, 8. d
CELT A SRR et ) caébwi)%' 6588 Prry a5 s
Hz = 8.2 and 2.4 Hz), 4.19 (2H,
C%?%‘ixyrlié‘b%yjc 2?V‘(3%g|he?iyl dsfel; y.%3 36.3. 33)(2H m(
%$¥%§k£)ésﬁ%fé ?1&4h%3 73/?2w£§ b%gln%dsgn(%ﬁe Same
%ya% 67 [ Bzhp €L NoxX Yy SraBhhyb=phRenyl )y r%xjfl]cy%l”ohexyl

hydr o- 1H—|squ|noI|ne 2-carboxylic acid

ae@wexxeﬁahﬁ{étﬁyql eBexyl (eat al) Mt rest o EAShd: ¢
4% was obtained in the same way as in Exanple (Ie)

aﬁﬁoWBL&BD§r64bBMde&¢onQFQHQXMHL ,a5et- e acid dmi-hy|
ester (361 ng) obtained in Exanple (1d) and

idoGRinbhony65yipt-hylinphegdhpcBlol,i2e3, 4403 mg) obtained
tetrahydro-i soqui nolin-6-yl)-urea hydrochl oride (542
ingExample (47a). This methyl ester (79 mg) was
hydrolyzed in the same way as in Example 2 to obtain the
title compound (43 mg, 56%) as a white solid.

'Y NMR (400 MHz, DMSO-d6): & (ppm) = 12.1 (1H, brs), 10.7
(1H, s), 7.74-7.17 (7H, m), 4.50 (2H, s), 3.65-3.55 (2H,
m), 2.87-2.77 (2H, m), 2.12 (2H, 4, J = 6.6 Hz), 1.99-
1.90 (2H, m), 1.84-1.60 (3H, m), 1.45-1.27 (2H, m), 1.20-
1.02 (2H, m).

MS (ESI) m/z: 484 (M + H)™.

(Example 48) trans-6-[3-(2-ethoxy-5-methyl-phenyl)-
ureido] -3, 4-dihydro-1H-isoquinoline-2-carboxylic acid 4-

carboxymethyl-cyclohexyl ester



obtained in Exanple (48b). This nethyl ester (731 np)
was hydrolyzed in the sane way as in Exanple 2 to
obtain the title conpound (602 g, 85% as a white
solid. "H NWR (400 MHz, I g%d6 6 (ppm = 12.1 (H
s), 9.34 (1H, s), 8.00 (2H J 9.4 Hz), 7.37 (1H

s), 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, n), 4.09 (2H, q, J =7.1
Hz),. 3.57 (2H, t, J = 6.1 Hz), 2.76( H t, J =57

Hz), 2.22 (3H, s), 2.11 (2H, d, J = 7.1 H),
1.95-1.90 (2H, m), 1.77-1.73 (2H, m), ’67- 1.63 (1H,
M, 1.39 (3H t, J =6.8 H)y 1.37-1.29 (2H ny,

1.12-1.01 (2H, m; 510 (M + H)+.
(Exanpl e 49) trans [ )-ureido]-

3, 4-di hydro- 16ki S e acid 4-
caPbox ‘I-ciclohexyl HHNCI\ /NI \ O ,OY

N @O HQ O O (49a)
et hoxy- phenyl ) - urei do] - 3, 4-di hydro-I H
isoquinoline 2-carboxylic acid tert-butyl ester The

%é €5 CONPPRNG: i dx 595 gmeﬂl’a‘?mLFE@Biy\i? “Yir@li e 1 uas 4 -

obtained as a white solid 1n the Sane way as in
dExpapbeln{ 268yui h@Mine-2-carboxylic acid tert-butyl

6-am no- 2N- Boc- 1, 2, 3, 4-t et rahydr oi soqui noline (993
edgerand 3-net hoxy- phenyl isocyanate (0.63 ni).

The title compound (1.70 g, 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-tetrahydroisoquinoline
(993 mg) and 2-ethoxy-5-methyl-aniline (605 mg).
ly NMR (400 MHz, CDCl3): & (ppm) = 7.97 (1H, d, J=1.6
Hz), 7.29-7.24 (3H, m), 7.06 (1H, 4, J = 7.1 Hz), 6.78
(1H, dd, J = 8.6 and 2.0 Hz), 6.75 (1lH, dd, J = 9.3 and
9.3 Hz), 6.69 (1H, brs), 4.54 (2H, s), 4.01 (2H, q, J =
6.8 Hz), 3.63 (2H, brs), 2.81 (2H, t, J = 5.9 Hz), 2.29
(3H, s), 1.50 (9H, s), 1.34 (3H, t, J = 7.1 Hz).

(48b) 1-(2-ethoxy-5-methyl-phenyl)-3-(1,2,3,4-tetrahydro-
isoquinolin-6-yl)-urea hydrochloride

The title compound (1.45 g, gquantitative yield) was
obtained as a white solid in the same way as in Example
(22b) from 6-[3- (2-ethoxy-5-methyl-phenyl)-ureido}-3, 4-
dihydro-1H-isoquinoline-2-carboxylic acid tert-butyl

ester (1.70 g) obtained in Example (48a).



1H NMR (400 MHz, CDC13) : S (ppm) = 7.29-7.20 (2H, m
7.24 (1H, dd, J = 6.8 and 6.8 Hz), 7.10-6.94 (2H, nm),
7.07 (1H, s), 6.85 (1H, d, J = 9.0 Hz), 6.77 (1H

brs), 6.66 (1H, dd, J = 3% 22 and 2 . 7 Hz), 4.52
(2H, 's), 3.80 (3H, s), 3.68¥(2H t, J = 5.2 Hz), 2.78
(2H, t, J =5.9 Hz), 1.50 (9H, s). (49b)

1- ( 3- net hoxy- phenyl )-3-(1, 2, 3, 4-tetrahydro-

i soqui nol in-6-yl)-urea hydrochloride The title

"HcBMBoWABO (HH34 §MSQuaisDizt 8t i ‘{D@Hvl &l @) 6das( Libbtxli N 25
a white solid in the sane way i n Exanpl

(o) [r38(33—3:"re<tlﬁb>§y5 phe7ny$? &P’e’r d@] 3 7- EI Hyf‘}lzc))'jlé@
1&%%[1%;28?—”3&0%'%?&. %O% Rty te@;ﬁ “;%4488%%
7-%? 1(}&%4 'da(%pgfd?ﬁzo : 5@58 E_al) ddd9 ggﬁﬂ n§- "3
Jﬁ*dl .72%n%1%*’%d€fz§JH%> i (??-'d 3x7 ) BEky, 2'41-%8“@’H 2
2 ancﬂﬂz déj%e;] T, 3‘332 b'zbs Qg§5 ¢1Hg ddg J )

419 3773 °(3H, §), 3.36
2(2224 :§H 6, 239 Hean, 2t98J(2H7 b, H%f— 6.2 Hz). (49c)

trans- -[3 (3 nethoxy phenyl) ur ei doj - 3, 4- di hydr o-
(dgt) soean H10b1 nB- 22 cat hoxy+bemathg14pbahlpoy yarieiylo] -3, 4-
cyclohexyl ester Methyl ester (743 ng, quantitative
dyh el - Wasi so@btabbede+A-thebsaye iwancds idr Exanpl e
(le) fromtrans- (4-hydroxy-cyclohexyl)-acetic acid
caebbyimeshel -¢@6lohgxylobs&emed i n Exanple (I1d) and
1- ( 3- net hoxy- phenyl :

Methyl ester (731 mg, 94%) was obtained 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-isoquinolin-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.
1y NMR (400 MHz, DMSO-d6): & (ppm) = 12.1 (H, s), 9.34
(1H, s), 8.00 (2H, d, J = 9.4 Hz), 7.37 (1H, s), 7.21 (1lH,
d, J = 7.8 Hz), 7.09 (1H, 4, J = 8.6 Hz), 7.09 (1H, 4, J
= 8.6 Hz), 6.72 (1lH, dd, J = 8.2 and 2.0 Hz), 4.51-4.46
(3H, m), 4.09 (2H, g, 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, 4,
J = 7.1 Hz), 1.95-1.90 (2H, m), 1.77-1.73 (2H, m), 1.67-
1.63 (1H, m), 1.39 (3H, t, J = 6.8 Hz), 1.37-1.29 (2H, m),

1.12-1.01 (2H, m);



(1, 2,3, 4-tetrahydro-isoquinolin-6-yl)-urea

hydrochl oride (500 ng) obtained in Exanple (49b)

This methyl ester (743 ng) was hydrol yzed in the sane
way as in Exanple 2 to obtaln the title compound (603

ny, 85% as a white solTdi®EH"NMR (400 MHz, DMBO d6):

6 (ppm = 12.1 (1H, s), 8.73 (1H s), 8.66 (1H, s),

7.32 (1H, s), 7.23-7.19 (2H, m, 7.17 (1H t, J =8 .

4 Hz), 7. 08 (1H, d, J =8 . 3 Hz), 6.92 (1H, dd, J
MS TEIIand/4: 35H2) (M6+58){.1H, dd, J = 7.8 and 2.4 Hz),

4.51-4.46 (3H, n), 3.73 (3H, s), 3.57 (2H, t, J =5.9

Hz), 2.75 (2H, t , J = 5 7 Hz), 2.12 (2H, d, J =7 . 0

- 165 Hz) , 1.95-1.91 n% 1.77-1.74 (2H, m

1 68£axesrzal(em9 mMrang- Lli—zz Iparrhom/ phenyl) tuggido] -

ESI) mz: 482 (M + gExaane 50)

3t9aﬁéh8d{% é%eh?P%#@P%lb?eBZZtCéEiWéﬂy ic acid 4-

i SO i ne carb xylic acid 4-carboxyneth
Cég% FyLs%F ehierv %« SN€T, 00 /INO O ~?/f( O HO
(50a)

6- (3- phenyl - ur ei do)

e compound

carboxylic acid teft-b e |
(261 ny, quanbi taiNnyve %;g d as a white
s?ﬁif‘Lfif:T‘35WF/ as™ n Exanpl e
O
HO

(49a) 6-[3-(3-methoxy-phenyl)-ureido]-3,4-dihydro-1H-
isogquinoline-2-carboxylic acid tert-butyl ester

The title compound (1.58 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
(993 mg) and 3-methoxy-phenyl isocyanate (0.63 mL).
'H NMR (400 MHz, CDCls): & (ppm) = 7.29-7.20 (2H, m),
7.24 (1H, dd, J = 6.8 and 6.8 Hz), 7.10-6.94 (2H, m),
7.07 (1H, s), 6.85 (1H, d, J = 9.0 Hz), 6.77 (1H, brs),
6.66 (1H, dd, 0 = 8.2 and 2.7 Hz), 4.52 (2H, s), 3.80 (3H,
s), 3.61 (2H, t, J = 5.2 Hz), 2.78 (2H, t, J = 5.9 Hz),
1.50 (SH, s).
(49b) 1-(3-methoxy-phenyl)-3-(1,2,3,4-tetrahydro-
isoguinolin-6-yl)-urea hydrochloride

The title compound (1.34 g, quantitative yield) was
obtained as a white solid in the same way as in Example

(22b) from 6-[3-(3-methoxy-phenyl)-ureido]-3,4-dihydro-



(26a) from

6- am no- 2N- Boc- 1, 2, 3, 4-t et rahydr oi soqui noline (220
ng) and phenyl isocyanate (0.12 nmL). 1H NMR (400 MHz,
CcbC13) @ b (ppm = 7.37-7.32 (3H, nm 7.31-7.01 (5H,
m, 6.78-6.67 (2H, m), 4 52%2JH s), 3.62 (2H t, J =
5.2 Hz), 2.79 (2H, t, J =5.9 Hz), 1.50 (9H, S)

(50Db)

1- phenyl -3-(1, 2, 3, 4-tetrahydro-i soqui nolin-6-yl)- urea
1Hhy dbgahhoi i de -Pheatribiolky ldenpourd {205t yuesit ¢t atd ved
yield) was obtained as a white solid in the sane way

g) asbitaiBErdnpine ExgrERe frida) -
6- ( 3- phenyl -urei do) -3, 4-di hydro-1H - 166 -
"Hi SBR Ui 00 | ¥idz2- B¥EBoRY) it cOadPEMY ert Sbdtly| (1&gt &rs)a6P - 05

Doy hgh TR (R, TR
antl 30253 (2t (15 [ i 3 e plegB 8 b (am,
I 95D G ASL 10 it T 9%,
B ol R SO 1 5 - 0.2 ano
2 4 ganboxymes hydg cygl ohexyl (?%Leé) Meghyl estier £(339= 6.2

ng, quantitative yield) was talned in the same way
- uAs, in dxamte €) ey fremtuans-

(4- hydr oxy- cycl ohexyl )-acetic acid nethyl ester (171
(490) tohirgd red[ 30 ( Bxasphexy+pheanid ) tupkddyl] -3, @+ d2hydeo-

t et rahydro-i soqui nolin-6-yl)-urea hydrochloride (215
1179 so @bires Nede + 2- Exanpk el { 506 L dTHs ambobrymessydr (329
c;ggohexyl ester

Methyl ester (743 mg, quantitative yield) was

. obtained 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-methoxy-phenyl)-3-
(1,2,3,4-tetrahydro-isoquinolin-6-yl)~urea hydrochloride
(500 mg) obtained in Example (49b). This methyl ester
(743 mg) was hydrolyzed in the same way as in Example 2
to obtain the title compound (603 mg, 85%) as a white
solid.
4 NMR (400 MHz, DMSO-dé6): & (ppm) = 12.1 (1H, s), 8.73
(14, s), 8.66 (1H, s), 7.32 (1lH, s), 7.23-7.19 (2H, m),
7.17 (1H, t, J = 8.4 Hz), 7.08 (1lH, 4, J = 8.3 Hz), 6.92
(1H, d4d, J = 7.7 and 1.3 Hz), 6.55 (1H, dd, 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 (2H, t, J = 5.7 Hz), 2.12 (2H, 4, J = 17.0



was hydrolyzed in the sane way as in Exanple 2 to
obtain the title conpound (281 ngy, 88% as a white
solid. 1H NWR (400 MHz, DMSO-d6): 8 (ppm = 12.1 (1H
s), 8.75 (1H s), 8.71 (1H s), 7.45 (2H d, J =7.
Hz), 7.32- 7.22 (4H, m,~ 7169 ¢1H, d, J = 8.2 FE)
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 (2H, t, J = 5.9 Hz),
2.11 (2H, d, J = 7.0 Hz), 1.95-1.91 (2H, m,

HA) 77 19541 (@H, (g, ) 682 17821( 1K, (aH, ml.,39-5829 .(62H, (14
m, 1.12-1.02 (2H, rr); M5 (ESI) mz: 452 (M+ H)+. -

milp671 . &xanppe(bd) m), 1.11-1.02 (2H, m);
trans-6-[3-(3-difl uoromst hoxy- phenyl) -

MS ut®$ Hp]mBz 4- 48Ry Mot | B i soqui nol i ne- 2- car boxyli ¢ acid
4- carboxynet hyl -cycl ohexyl ester NNOY F ONI10 F
OY OHO 1 (51a)

6- [ 3- (3-di fl uoronet hoxy- phenyl ) - urei do]j -
di hydrermmis s%‘hbl?ﬂb?ri‘%e&z(%a?%?yﬂl ErﬁéP‘B t‘évl4 BI&F;Y ro-
ester The 5)It| e co ound 1 63 4940 was ot{(al ned as
1%-lmwéng FREPRCEhaoRY i &)
gn}1 no. 2N-Boc-1, 2, 3, 4- tetrahydr0| soqui nol i ne

c{’@ ShhgyY aﬁa 3. di f| uor omet hoxy-aniline (0.49 nl). 1H

NVR (400 MHz, CDC13) : S (ppny = % 41-6.59 (7H m

7.16 (1H d, J = 9.0 6. 84 (LN._ddw J = 8.0 and
2.2 Hz), 6.49 (1H dd, 74. 1 and L Hz), 4.50
(2H, s), 0 N 0
@ YT
o]

HO

4

(50a) 6-(3-phenyl-ureido)-3, 4-dihydro-1H-isoquinoline-2-
carboxylic acid tert-butyl ester |
The title compound (261 mg, gquantitative yield) was
obtained as a white solid in the same way as in Exaﬁple
(26a) from 6-amino-2N-Boc-1,2,3,4-tetrahydroisoquinoline
(220 mg) and phenyl isocyanate (0.12 mL).
'H NMR (400 MHz, CDCls): 8 (ppm) = 7.37-7.32 (3H, m),
7.31-7.01 (5H, m), 6.78-6.67 (2H, m), 4.52 (2H, s), 3.62
(2H, t, J = 5.2 Hz), 2.79 (2H, t, J = 5.9 Hz), 1.50 (9H,
s).
(50b) 1l-phenyl-3-(1,2,3,4-tetrahydro-isoquinolin-6-yl)-
urea hydrochloride
The title compound (215 mg, gquantitative yield) was
obtained as a white solid in the same way as in Example

(22b) from 6-(3-phenyl-ureido)-3,4-dihydro-1H-



3.61 (2H, t, J =6.1 Hz), 2.76 (2H, s), 1.51 (9H, s).
(51b)

1- (3-di fluoronet hoxy-phenyl)-3-(1, 2, 3, 4-t et rahydr o-

i soqui nolin-6-yl)-urea hydrochloride The title
conmpound (1.35 g, 98% vasi BBtained as a white solid
in the sane way as in Exanple (22b) from 6-

[ 3-(3-difl uoronet hoxy-phenyl)-ureido] -3, 4-di hydro-1 H

i soqui nol i ne-2-carboxylic acid tert-butyl ester (1.63
i sghquicttlairee® 4 ar bl c (H3aj. taHE NMRE Y 2408shelz, (261 mg)

DVSO-d6) : S (ppm = 9.25 (1H, s) , 9.08 (1H, s),
ot aihgd Hn Fegnple 46QaH, dd, J = 2.1 and 2.1 - 168

Hz), 7.40 (1H, d, J = 2.0 FE) 7.21 (1H, dd, J = 74.1
lHaNdIR 7(4109 Hﬁ)Z,, ‘m@@-(dm @d ppmﬁ & 28 B BB Hys) 7. 2996

6 and_2. 4 7 19- 16 & m, 7. 14
<1(P§LrHS>d ! e 92%' 1), I 6= 78" ?ﬂ:ﬁz dd/ - go Snd 9276
nabi 7 1365 B Py o g 8k 4,705 58H%) 125, %%. 97
an 3-( 0% 0 Xy4phgny urei d

(iﬁTléﬁ %F+|§ogu%%%l?ngegggéré E§| ghéc 3 %]3% 4.3 (2H,

car?o ? ﬁ@yl cy | ohgxyl 4 giter Met hyl ester (797 ng,
quantl atTve y|e d) was tained in the same way as

<$@c amphe-flel- Ko {L8R81do) -3, 4~dihydro-1H-~
ydr oxy-cycl ohexyl)-acetic aC|d nmet hyl ester (361

w@a{ul@@i@h@&@ wrﬁmgph@ gkdy an@akb()&ydﬂefthﬂr—@lﬁilfw?é)kyl
phenyl)-3-(1, 2,3, 4-tetrahydro-isoqui nol'in-6-yl)-urea
edydrochl ori de (555 ng) obtained in Exanple (51b). This
nmet hyl ester (797 ng) was hydrolyzed in the sane way
as Naetlkxhmdtes2 {329bhai ngthetitetéveoppednd W&E9 ny,
80% as a white solid.
obtained in the same way as in Example (le) from trans-
(4-hydroxy-cyclohexyl)-acetic acid methyl ester (171 mg)
obtained in Example (1d) and l—phenyl—3—(l,2,3,4—
tetrahydro-isoquinolin-6-yl) ~urea hydrochloride (215 mg)
obtained in Example (50b). This methyl ester (329 mg)
was hydrolyzed in the same way as in Example 2 to obtain
the title compound (281 mg, 88%) as a white solid.
Y 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), 7.32-
7.22 (4H, m), 7.09 (1H, d, J = 8.2 Hz), 6.96 (lH, dd, J =
7.2 and 7.2 Hz), 4.51-4.46 (3H, m), 3.57 (2H, t, J = 5.6
Hz), 2.75 (2, t, J = 5.9 Hz), 2.11 (2H, 4, J = 7.0 Hz),
1.95-1.91 (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 (ESI) m/z: 452 (M + H) .



1H NWVR (400 MHz, DMBO-d6) : b (ppm = 12.1 (1H, s) ,
9.08 (1H, brs), 8.88 (1H, brs), 7.49 (1H d, 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, M, 7.09 (1H, d, J = 8.6 Hz),
6.76 (1H, d, J = 10.2 Htﬂfyh 48-4. 47 (3H nm, 3.57
(2H, t, J 5.8 Hz), 2.75 (2H, t, J =6.1 Hz), 2.11
(2H, d, J 7.5 Hz), 1.95- 1.90 (2H, m, 1.78-1.74

(2H, m, 1.68-1.62 (1H, m, 1.39- 1.29 (2H m,

1. 12£%afi@1 €261 ) nkr a8 -EESB)- (B-zii B8 rdviet ey -pherBal ) -
(Exanple 52) trans-6-[3-(3-trifl uoronethoxy-phenyl) -
ungrieicdo]3, 3, -4Hdividpdr-d-HH- s sni bl nere2 2c 2z b duX Y Fcaaed d4 -
4- carboxynet hyl -cycl ohexyl ester HH NY N OF F

camPoded iy IF e Xy et ¢523a)
6-[3-(3-trifluoronethoxy-phenyl)-ureido]-3, 4-
di hydr o- 1H i soqui nol i ne- -caﬂbox ic acidgertgbutyl
[ OBY%) ~was tai ned as
[ gnpl & (28a)
nb Ehr' >3, 4- t et r ahy®¥6i soqui nol i ne
3 trlfluoronethoxy aniline (0.53 n.). 1H

, Bc13): 8 (ppm = 7.41 (1H, brs), 7.35-

a white SO|I8 in

frgm6
S M

(51la) 6-[3-(3-difluoromethoxy-phenyl)-ureido]-3,4-

dihydro-1H-isoquinoline-2-carboxylic acid tert-butyl
ester

The title compound (1.63 g, 94%) was obtained as a
white solid in the same way as in Example (28a) from 6-
amino-2N-Boc-1, 2,3, 4-tetrahydroisogquinoline (992 mg) and
3-difluoromethoxy-aniline (0.49 mL).
14 NMR (400 MHz, CDCl;3): & (ppm) = 7.41-6.59 (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, s),
3.61 (2H, t, J = 6.1 Hz), 2.76 (2H, s), 1.51 (9H, s).
(51b) 1-(3-difluoromethoxy-phenyl)-3-(1,2,3,4-tetrahydro-
isoguinolin-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-difluoromethoxy~-phenyl)-ureido] -3, 4-dihydro-1H-
isoquinoline-2-carboxylic acid tert-butyl ester (1.63 g)
obtained in Example (51a).
'H NMR (400 MHz, DMSO-dé6): & (ppm) = 9.25 (1H, s), 9.08
(1H, s), 9.03 (1H, brs), 7.49 (1H, dd, J = 2.1 and 2.1



6.55 (7H, m, 6.91 (1H, d, J = 7.8 Hz), 4.51 (2H, s),
3.62 (2H, t, J =6.0 Hz), 2.77 (2H, brs), 1.52 (9H,
s). (52b) 1-(3-trifluoronethoxy-phenyl)-3-(1, 2, 3, 4-
tetrahydro-i soqui nol i n-6- ygﬁ urea hydrochl ori de The
title conpound (1.47 g, Bitative yi el d) was
obtai ned as a white SO|Id in the sane way as in
Exanple (22b) from
6-[3-(3-trifluoronethox ghenyl) ureido] -3, 4-

Hai hydr 42 1H i s oQui Aofi Ael2 éévbaxﬁﬂld]ébldkbenlf%d%®ll and
ester (1.72 g) obtained_in Exanple (52a). 1H NWR (

T4, H{Nsdd%? éH(pBFh < 9, §62(f|rld58) 294210 13 éle dd,
8. 99 1H, brs 7. (

IF 3.4 58 (arp B 1 71140 Ty )lGd Srty stfi gl)fbe% g%=

ok 0 <éw§zw,tdao 20 %) o 30 L2 L 5 Bt o
219 [42‘(3' trbf%“i%&g”e%h%y )%Hle”yt) “Jireidoj -3, -

i Soquinol i'ne’2 carbo ic’acid 4-
O%ygfﬁéhxl— gy boa% Logsheh ML IL &5 iy 4-
gg@g was obtaFneg in t e sane wa ﬁg [ E& §§1 6?&3
diﬁ 8}51@ﬁslééqhx%@&xecxecha&wgllcaccfél& AC d et hy!
er (361 ng) obtained in Exanple (id) and

cirb@x%ﬁéﬁh&*@ﬁ@y&ﬂb@éyyp_h%B}tle)r3 (1,2, 3, 4-

t et rahydro-i soqui nolin-6-yl)-urea hydrochl oride (582

ng) Moty nestén Exahiphe, (§2bhtiThitd veetHydl dBstwars (811
ng) was hydrolyzed in the sane way as in Exanple 2 to
obbtanad fhethkt semcomaourd (BR2E3aRP 9% las Hravhiteans-
solid. 1H NWR (400 MHz, DVBO-d6): b (ppm = 12.1 (1H
(4¥hygro8y- (:mlo@)exyls SEFetilg apid methivy 1estey (31 409)

1H, dd, J =

oétalned in Example (1ld) and 1-(3-difluoromethoxy-
phenyl)-3-(1,2,3,4-tetrahydro-isoquinolin-6~yl)-urea
hydrochloride (555 mg) obtained in Example (51b). This
methyl ester (797 mg) was hydrolyzed in the same way as
in Example 2 to obtain 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), B8.88 (1H, brs), 7.49 (1H, d, 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, m), 7.09 (1H, d, J = 8.6 Hz), 6.76 (1H, d, J =
10.2 Hz), 4.48-4.47 (3H, m), 3.57 (2H, t, J = 5.8 Hz),
2.75 (2H, t, J = 6.1 Hz), 2.11 (2H, 4, J = 7.5 Hz), 1.95-
1.90 (2H, m), 1.78-1.74 (ZH; m), 1.68-1.62 (1H, m), 1.39-
1.29 (2H, m), 1.12-1.02 (2H, m);

MS (ESI) m/z: 518 (M + H)".



8.2 and 8.2 Hz), 7.33 (1H s), 7.28 (1H dd, J = 7.8
and 1.5 Hz), 7.22 (1H, dd, J = 8.2 and 0.8 Hz), 7.10

(1H, d, J = 8.6 H), 694(1H d J =82 H),
4.51-4.47 (3H m, 3.57 (2 = 5.8 Hz), 2.76
(2H, t, J = 5.7 Hz), 2.12 %H‘d J=7.1H) ,

1.95-1.91 (2H m , 1.77-1.74 (2H, m , 1.67-1.62

(1H, m, 1.39-1.30 (2H, n), 1.11-1.03 (2H, m; M

(ESI) mz: 536 (M+ H)+. (Exanple 53)

t r ang=frd-q Bt Hosgr2=qrethy( 3 pheaylporomethoxy-phenyl) -

urei doj - 3, 4-di hydr o-| H-i soqui nol i ne-2-car boxylic aC|d
Uﬂel@%}b%x@n@%hyér%y%ﬁbh%R9Plé@ﬂéPeI?ICa@h@X ig @cid

53a)

C%rP%XY@e%@ﬁ%x9Y§¥ﬁ€?ﬁ¥@ ﬁ%gﬁ§l) ur ei doj - 3, 4-

di hydr o- 1FL|squ|noI|ne 2- ooxyhlc acid tert-butyl

. A9, N78% waso. obt & ned as
a white solid in $ y s [ anpl € a)

from 6- noOZN- b rah oqugnol i ne
(948 ny) Xy - thyl-anilinmé (EP1679308)
(5716 ). (400 N+t CDC13) : 8 (ppm =

He> 2H . 7.19 (1H dd, J = 8.1 and 8.1
). 7.06 (1H d J =83 M), 7.02 (1H d. J = 7.8
bizh) 6-78- (3Htrdfl&o%o&eahH&&rpH%ﬁgiK4dieﬁ@o]iSﬂéL

(1H, s), 4.51 (2H, s), 4.06 (2H, g, J = 7.0 Hz), 3.61v
d{Bdrb-18-¥54q9iHp)lin2-29ce2oxylik madd/ tert-butyl
ester

The title compound (1.72 g, 95%) was obtained as a
white solid in the same way as in Example (28a) from 6-
amino-2N-Boc-1,2,3,4-tetrahydroisoquinoline (992 mg) and
3-trifluoromethoxy-aniline (0.53 mL). ”

'H NMR (400 MHz, CDCls): & (ppm) = 7.41 (1H, brs), 7.35-
6.55 (74, m), 6.91 (1H, 4, J = 7.8 Hz), 4.51 (2H, s),
3.62 (2H, t, 0 = 6.0 Hz), 2.77 (2H, brs), 1.52 (9H, s).

(52b) 1-(3-triflucromethoxy-phenyl)-3-(1,2,3,4~-
tetrahydro-isoquinolin-6-yl)-urea hydrochloride

The title compound (1.47 g, quantitative yield) was
obtained as a white solid in the same way as in Example

(22b) from 6-[3-(3-trifluoromethoxy-phenyl)-ureidol}-3,4-
dihydro-lH-isoquinoline-2-carboxylic acid tert-butyl
ester (1.72 g) obtained in Example (52a).

'H NMR (400 MHz, DMSO-dé6): & (ppm) = 9.36 (1H, s), 9.10

(1H, s), 8.99 (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



Hz), 2.17 (3H s), 1.44 (3H, t, J = 7.1 Hz), 1.49 (9H,

s). (53b)

1- (3- et hoxy- 2- net hyl - phenyl ) -3-(1, 2, 3, 4-t et rahydr o-

i soqui nolin-6-yl)-urea hygiféhloride The title

conmpound (1.08 g, quantit e yield) was obtained as

an off-white solid in the sane way as in Exanple

(22b) from 6-[ 3-(3- et hoxy- 2-net hyl - phenyl ) -

ur ei do] - 3, 4-di hydr o- 1H-i soqui nol i ne- 2- carboxyllc aC|d
(1tfer tm)butdyl2 Cesi2dt, (s).263 g3 obR%i ned ¥ n=ERafpFé)(53aP8 (2H,

1H NVR (400 MHz, DVMBO-d6): 8 (ppm = 9.28 (1H, s),

,9®? Qﬁﬁﬁﬁs) 8.11 (1H, 9 7.42 (1H, d, J::43

7.40 - 172 (1H, s FélH dd, J 2.%n9_3 A-

52203) ﬂzr)ansr@rz 3(‘1&4S tdrlfJuo%o@e S’XY7PB?H%’}P1 ug§ e

8.1 and 8.0 4. 19 (2H,
dasr)yd-vpnlﬁlmq gt St eerPonn 35 a8 sy . (0

C%{ %%ﬁ€é&¥%;sycftﬁéx§lOgségy’_S), 1.35 (3H t, J =
tra t(?ly[ 33t h(%)ﬁ]yl %néret@gi pﬁ@é‘yél%té!iﬁéQO]thﬂe came

di hydr |squ|no I ne-'2-car oxyllc acid 4-
w%@f§$X¥HE§QQ$ Lyc Pgﬁxfkoﬁskgénybt@¥h gsbsdy (K88 dHbxyl) -
tative %le I d) was obtained in #he same way as

add: Fxanple &é@ﬂyir@ﬁtéfam361 mg) obtained in Example
(4-hydroxy-cycl ohexyl)-acetic acid nethyl ester (361
(18) aflt 8l n8d: +Df Exapphethby -pheéni1( 3-3et (10X3),-2-4ret hyl
phenyl)-3-(1, 2, 3, 4-tetrahydro-i soqui nolin-6-yl)-urea
t@yﬂahghko*ideqmbnalmad6rylEx@mpbeh@@@@ﬁhlﬂﬂxﬁ@nﬁﬁﬁ@ ng)
ester (785 ng) was hydrolyzed in the sane way as in
oEkaipke 2ntBxabpaen (BRe)tit Teicomnpbbiid €665ny81ld7%:a)
as a white solid.
was hydreclyzed in the same way as in Example 2 to obtain

the title compound (625 mg, 79%) as a white solid.

1y NMR (400 MHz, DMSO-d6): & (ppm) = 12.1 (1H, s), 9.05
(lH; s), 8.77 (1H, s), 7.71 (1H, s), 7.40 (1H, dd, J =
8.2 and 8.2 Hz), 7.33 (1H, s), 7.28 (1H, dd, J = 7.8 and
1.5 Hz), 7.22 (1H, dd, J = 8.2 and 0.8 Hz), 7.10 (1H, d,

J

i

8.6 Hz), 6.94 (1H, d, J = 8.2 Hz), 4.51-4.47 (3H, m),
3.57 (2H, t, J = 5.8 Hz), 2.76 (2H, £, J = 5.7 Hz), 2.12
(2H, 4, J = 7.1 Hz), 1.95-1.91 (2H, m), 1.77-1.74 (2H, m),
1.67-1.62 (14, m), 1.39-1.30 (2H, m), 1.11-1.03 (2H, m);

MS (ESI) m/z: 536 (M + H)".

(Example 53) trans-6-[3-(3-ethoxy-2-methyl-phenyl)-
‘ureido]-3, 4-dihydro-1H-isoguinoline-2~-carboxylic acid 4-

carboxymethyl-cyclohexyl ester



1H NMR (400 MHz, DMBO-d6): 6 (ppm) = 12.1 (1H, )

8.98 (1H, s), 7.96 (1H, s), 7.42 (1H, d, J = 7.8 H),
7.33 (1H, s), 7.22 (1H d, J = 8.2 H) , 7.08 (1 d,
J=82H), 7.06(1H d _J=28.3H), 6. 67 (1H, d, J
= 8.2 Hz), 4.51- 4.46 (3H 1fy, 4.01 (2H, q, 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),
1.95-1.91 (2H, n), 1.77-1.74 (2H, n), 1.67-1.63 (1H

m, 1.39-1.29 (2H, n) 1.35 (3H, t, J = 6.9 Hz),

1.11-1.01 (2H, m; (ESI) qﬁz - 173
' 0 henyl ) -

ui nol{i ne- bo;ﬁlic aci d
ester O-NCH, 0 CH

f: met hyl - phenyl ') - urei do] - 3, 4-
H hydfo- 'H-i soqui nol i ne- 2-carboxylic acid tert-butyl
ester The title conpound (1 55 g, 96% was obtained as

23a2'm@§ R e e e a%lg?éﬁﬁ%ea1‘n-zﬁa%4f;°m
dE‘H %98351431sggeggeoﬂ%ggt%ha@ydg@%é( %g%é%%%@ t e

e§té@pn) = 7.19-6.91 (3H m ,

The title compound (1.26 g, 78%) was obtained as a
white solid in the same way as in Example (28a) from 6-
amino-2N-Boc-1,2,3,4-tetrahydroisoquinoline (943 mg) and
3-ethoxy-2-methyl-aniline (EP1679308) (576 mg).

'H NMR (400 MHz, CDCls): 8 (ppm) = 7.23-7.14 (2H, m),

7.1%9 (1H, dd, J = 8.1 and 8.1 Hz), 7.06 (1H, d, J = 8.3
Hz), 7.02 (1H, 4, J = 7.8 Hz), 6.78 (1H, 4, J = 8.3 Hz),
6.45 (1H, s), 6.18 (1H, s), 4.51 (2H, s), 4.06 (2H, g, J
= 7.0 Hz), 3.61 (2H, t, J = 4.9 Hz), 2.79 (2H, t, J = 5.7
Hz), 2.17 (3H, s), 1.44 (3H, t, 3 = 7.1 Hz), 1.49 (9H, s).
(53b) 1-(3-ethoxy-Z-methyl-phenyl)-3-(1,2,3,4-tetrahydro-
isoquinolin—-6-yl)-urea hydrochloride

The title compound (1.08 g, gquantitative yield) was
obtained as an off-white solid in the same way as in
Example (22b) from 6-[3-(3-ethoxy-2-methyl-phenyl)-
ureido]-3,4-dihydro-1H-isoquinoline-2-carboxylic acid
tert-butyl ester (l1.26 g) obtained in Example (53a).

'H NMR (400 MHz, DMSO-d6): & (ppm) = 9.28 (1H, s), 9.02
(1H, brs), 8.11 (1H, s), 7.42 (1H, d, J = 4.3 Hz), 7.40



7.07 (1H, d, J = 7.8 Hz), 7.00 (1H, d, J = 1.9 Hz),
6.69 (1H brs), 6.67 (1H d, J =2 . 0 Hz), 6.62 (1H,
brs), 4.52 (2H, s) 4.01 (2H, g, J = 6.9 Hz), 3.61
(2H, brs), 2.78 (2H, t, J = 5.9 Hz), 2.19 (3H s),
1.49 (9H, s), 1.41 (3H ~“t173 = 6.9 Hz). (54b)

1- (3- et hoxy-4-net hyl - phenyl )-3-(1, 2, 3, 4-tetrahydr o-
i soqui nolin-6-yl)-urea hydrochl oride The title
compound (1.28 g, 98% was obtained as an off-white
(50l igh j mihe sonep ady as=i8.Exanpl €.322k) ,f 7om2 (1H, d,
6-[ 3- ( 3- et hoxy- 4- net hyl - phenyl ) -urei do] - 3, 4-di hydro-|H
J-= 1946 mquu7n©7inbﬁz-ddrbdxylﬁclaehd Belt Haut y16 .ésit eflH,
(1.55 g) obtained in Exa 54a) 1H NVMR (400 MHz,
d DMBGF d6) 8 : Ha (pémw @Hogméle4 @)1 (8H98 a, ( TH= §) 9 8-1292
(1H, sé J =1.6 Hz 7.27 (1H,
38371-33n 42 aHHzlr 72257(i?—ﬁ dt,J9J= 602H£1)2 ,721239 (13#' :
6 , 7.01 (1H, d, J = 8.6 Hz), 6.79 (1H,
1d%|5 93H gto %na -2 BB): 4.19 (2H brs) . 3.99 (2H q,

(385) grg%gg%érﬁ‘g -CEhgdr3hnedn] _g%;'ni}lplz_){r:e(i% ‘Pg)_3’ .
LR3-Sk (gt oy 4- eyl phend ) yel dol -

dindli ne-2-car acid 4-

cg%B atlgx' g%gg;ae ngl Q%18 et hyl ester (785 ny,

uan obtained in the sanme way as

'n Bxarpl e éé@%rfr¢95tﬁ NSquantitative yield) was
(4- hydr oxy- cyclohexyl)-gceglc acid nethyl ester (361

oﬂgkln@@ ahnedcl B axamphe a6l dn anghnd(3- Etd0XFr-dn Nt dvys -
phenyl )-3-(1, 2, 3, 4-tetrahydro-i soqui nolin-6-yl)-urea
(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-isoquinolin-6-yl)-urea
hydrochloride obtained in Example (53b). This methyl
ester (785 mg) was hydrolyzed in the same‘way as in
Example 2 to obtain the title compound (665 mg, 87%) as a
white solid.
'H NMR (400 MHz, DMSO-d6): & (ppm) = 12.1 (1H, s), 8.98
(14, s), 7.96 (1H, s), 7.42 (1H, 4, J = 7.8 Hz), 7.33 (1H,
s), 7.22 (1H, 4, J = 8.2 Hz), 7.08 (1H, d, J = 8.2 Hz),
7.06 (1H, 4, J = 8.3 Hz), 6.67 (1H, 4, 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), 1.95-1.91 (2H, m), 1.77-1.74 (2H, m),
1.67-1.63 (1H, m), 1.39-1.28 (2H, m), 1.35 (3H, t, J =
6.9 Hz), 1.11-1.01 (2H, m);

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



hydrochl ori de (543 ng) obtained in Exanple (54b). This
nmet hyl ester (785 ng) was hydrolyzed in the sane way
as in Exanple 2 to obtain the title conpound (635 ng,
83% as a white solid. F%g@R (400 MHz, DWMSO d6)
(ppm = 12. 1 (1H s) , 8 (1H, s), 8.64 (1H, s),
.33 (1H, s), 7.22 (1H, d, =2.0 Hz), 7.20 (1H, d,
J =9.0 Hz), 7.08 (1H, d, J = 8.2 Hz), 7.00 (1H, d, J
= 8.2 Hz), 6.79 (1H, dd, J = 8.0 and 2.1 Hz),
4.49-4.46 (3H, m, 3.99 (2H, g, J = 6.9 Hz), 3.57
(2H, t, J =5.9 Hz), 2.75 (2H t, J =6.0 H), 2.11
(2H Exqm@e $4)) txapsg ) - (- oFhger 4 gyethyl oghengl) -
77- 1.74 (2H, m,.1.68-1.63 (1 n,
qu%gph—%g4(@%¢y450 %ﬁ3E§o%@;po@1ng 2-gay ggyllc acid 4-

1.11-1.0 (ESI) nf 510 (M + +
CRERFFIE Z%éf ?¥é2%b%£5% ?%téfhoiy 2- ne§hy| E%enyl)

urei doj - 3, 4- dlhydro 1FL|soqu¢poI|ne 2-carboxylic acid

\]

4- car boxynet hyl - cyel ohe a5t e NFi I O OYN
O HOO / O (55a)
6-[3-(5-¢ hoxM 2-met h hanyl )o ur ei » 4-CH

soq noMNne- -carboxylic SCi dGhyrt > but yl

(54a) 6-[3-({3-ethoxy-4-methyl-phenyl)-ureido]-3,4-
dihydro-lH~isoquinoline-2-carboxylic acid tert-butyl
ester

The title compound (1.55 g, 96%) was obtained as a
pink solid in the same way as in Example'<28a) from 6-
amino—2N—Boc—l,2,3,4—tetrahydroisoquinoline (943 mg) and
3-ethoxy-4-methyl-aniline (Chemische Berichte 1906, 39,
3248.) (574 mg).
'H NMR (400 MHz, CDCls): & (ppm) = 7.19-6.91 (3H, m),
7.07 (14, 4, J = 7.8 Hz), 7.00 (1H, d, J = 1.9 Hz), 6.69
(14, brs), 6.67 (1H, 4, J = 2.0 Hz), 6.62 (1lH, brs), 4.52
(24, s), 4.01 (2H, g, J = 6.9 Hz), 3.61 (2H, brs), 2.78
(2H, t, J = 5.9 Hz), 2.19 (3H, s), 1.49 (9H, s), 1.41 (3H,
t, J = 6.9 Hz).
(54b) 1-(3-ethoxy-4-methyl-phenyl)-3-(1,2,3,4-tetrahydro-
isoguinolin-6-yl)-urea hydrochloride

The title compound (1.28 g, 98%) was obtained as an
off-white solid in the same way as in Example (22b) from

6-[3~(3-ethoxy-4-methyl-phenyl)-ureido]}-3,4-dihydro-1H-



am no- 2N- Boc- 1, 2, 3, 4-t et r ahydr oi soqui nol i ne (943 ny)
and 5-ethoxy-2-nethyl-aniline (Chem sche Berichte
1959, 92, 674.) (581 ng). 1H NWR (400 MHz, CDC13) : 6
(ppm) = 7.18-6.98 (2H m 174 - 16 (1H, brs), 7.13 (1H
d J=8.6Hz), 7.02 (1H, d, J =7. 4 H) , 6.71 (1H
dd, J =8 . 2 and 2. 7 Hz) , 6.54 (1H, brs), 6.26
(1H, brs) , 4.52 (2H, s) , 4.02 (2H, q, J =7.1 Hz),
0 3.62 (2H, brs), 2.79 (2H t, J =5.9 Fhl& 2.19 %BH
i sepuinoAd negld - CerboRAG q BELd  tertmupyip§ster yg- 55 9)

53b) .
O%BGSL@& HExE2EMRthy 2 4fenyl ) - 3- (1, 2, 3, 4-t et r ahydr o-
i soqui nolin-6-yl)-urea hydraochloride The title
"HcY¥BoUARO ( MH3e 8,%45869%9i=t ti(PETY & %) s g tHimét A
white sqjd d .i.n the as i n-Exa e 22h)
(ﬁh%nﬁ)B-f%g%%-%?ﬂbx€i2§ﬁg¥%$?¥%he%ylf—ﬁrgpgor?%{4?'27 (18,
i hydroe | HJ [ j\ne-2-£ar | jc gcLdst gri= but yl
dagsttyer_ %1'.46(51%?0%1)?%%%6 _ilz'nﬁﬁxg?n%?/ea( 5ga) . Zig klz ' (ZO%Z
: Q df)¢ 2 &1Hy s)g.9. &%), (8H79 (1H,
<%§#¥h?ﬁf§W?% ﬁ(%ﬁ:gﬁkd,I%(H
ad 1t d.8 I =da 2 HZ)uz Y, 28. {(4H(2dd, bdsF,8349and28,2q, J =
Hz), 7.13 (1H, d, J =8 . 2 H) , 7. 04 (1H d, J =
68 2itz) 3.6150H [ Ibksdd,2J98 828,and 2. & Kzp, H4)202.08
(2H, s), 3.96 (2H, q, J = 7.0 Hz), 3.38-3.34 (2H, m),
(2198 2H,.36 03K, 6t2 Fiz¥,7.2.H8)(3H, s), 1.31 (3H t,
J = 7.1 Hz). (55c)

(34@nst Bafi 3= 51 2t hoxgtRonet AymephyAybhenydi dojred dpl -3, 4-
di hydr o-1 Hi soqui nol i ne-2-car boxylic acid 4-
diaydoxyhet hyPaejePbhery P -e3rePXVRLRyRCast ér (732 my,
cggggx$?§t§$£9&9290£2x§ﬁee§%gﬁ

Methyl ester (785 mg, quantitative yield) was
obtéined 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-4-methyl-
phenyl)-3-(1,2,3,4-tetrahydro-isoquinolin-6-yl) -urea
_ hydrochloride (543 mg) obtained in Example (54Db). 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.
'Y NMR (400 MHz, DMSO-d6): & (ppm) = 12.1 (1H, s), 8.65
(1H, s), 8.64 (1H, s), 7.33 (1H, s), 7.22 (1H, d, J = 2.0
Hz), 7.20 (1H, d, J = 9.0 Hz), 7.08 (1H, d, J = 8.2 Hz),
7.00 (1iH, d, J = 8.2 Hz), 6.79 (1lH, dd, J = 8.0 and 2.1
Hz), 4.49-4.46 (3H, m), 3.99 (2H, g, J = 6.9 Hz), 3.57

(2H, t, J = 5.9 Hz), 2.75 (2H, t, J = 6.0 Hz), 2.11 (2H,



way as in Example (le) from
trans- (4- hydroxy-cycl ohexyl)- acetic acid nethyl ester
(361 ng) obtained in Exanple (id) and
1- (5- et hoxy- 2- net hyl - pheny| ) -3-(1, 2, 3, 4-
t et rahydro-i soqui nol i n- 6- %-u?ea hydr ochl ori de (543
ng) obtained in Exanple (55b). This nethyl ester (732
ng) was hydrolyzed in the sane way as in Exanple 2 to
obtain the title conmpound (579 ng, 81% as a white
d,sal i=d.7 .DHHNVR (4007 MEH, DVBO- 869518 SQppay,=m12. 1 .(/IH
s) , 9 07 (1H, s), 7.89 (1H, s), 7.59 (1H, d, J = 2.3
1 Hz4) 2H,3%)(,1 H 68117763351H,7 ny, (1H39d1 9= ( 2H8 P2y, 1
7.09 (1H, d L 04%%1Hd J =9.0 Hz),
?6%56/(114 o?dlﬁzr 8. % %a‘dl-zQ% (Ry, ™M) 751- 4. 46 (3H n
J = 6.8 Hz 3.57 (2H, t, J =6.1 Hz),
M%.ﬁ@ 2@/% Sa @%ﬁk&% 2.16 (3H, s) , 2.11(2H d,
.0 Hz), 1.94-1.91 (2H m , 1. 77 1.74 (2H, m,
68 1.62 (1H, m, 1.39-1.29 (2H, , 1.31 (3H, t,

e 5%31%3 034 2H 1o B ESLhotLg BAGAOM -
ufﬂ%%?béi o LAy dor o1 SRR KK 1 PRENY s chorydic acid 4-

&rb B byt 6xEkohexyteester CH3 OY NO IC O
“Hoo (%Ga) & ?
6-[3-(3-fluoro-5- nethoxy pheq%l) Hr ei do] - 3 4-

di hydro-1Hi soqui n t-butyl
ester ej
Bene

HO

+ PG

(55a) 6-[3~(5-ethoxy-2-methyl-phenyl)-ureido]-3, 4~
dihydro—iH—isoquinoline—Z—carboxylic acid tert-butyl
ester

The title compound (1.60 g, 99%) was obtained as a
white solid in the same way as in Example (28a) from 6-
amino-2N-Boc-1,2, 3, 4-tetrahydroisoguinoline (943 mg) and
5-ethoxy-2-methyl-aniline (Chemische Berichte 1959, 82,
674.) (581 mg) .
'H NMR (400 MHz, CDCl3): & (ppm) = 7.18-6.98 (2H, m),
7.16 (1H, brs), 7.13 (1H, d, J = 8.6 Hz), 7.02 (1H, d, J
= 7.4 Hz), 6.71 (1H, dd, J = 8.2 and 2.7 Hz), 6.54 (1H,
brs), 6.26 (1H, brs), 4.52 (2H, s), 4.02 (2H, gq, J = 7.1
Hz), 3.62 (2H, brs), 2.79 (2H, t, J = 5.9 Hz), 2.19 (3H,

s), 1.49 (94, s), 1.40 (3H, t, J = 7.0 Hz).



The title conpound (938 ng, 57% was obtained as a
white solid in the sane way as in Exanple (22a) from
6- am no- 2N-Boc- 1, 2, 3, 4-tetrahydroi soqui noline (993
ng) and 3-fluoro-5-nethoxy-benzoic acid (681 ng). 1H
NVR (400 MHz, CDC13): 6‘(?3% = 7.46-6.70 (4H, m
7.21 (1H, brs), 6.79 (1H, s), 6.57 (1H, brs),
6. 34-6. 30 (1H m, 4.49 (2H, s), 3.75 (3H, s), 3.60
(2H, t, J 6.0 Hz), 2.75 (2H, brs), 1.51 (9H, s).
(5338 1456b3 Aok~ Lhuet by 5-peEholy-helivid -3- ﬁit@tlsawdm‘
t et rahydr o-i soqui noli n-6-yl)-urea hydrochl ori de The
1sb?hhﬁo@@ﬂpeuyd ) (@42antydesuh lwas dsbt ai ned as an
f-white solid in the sare way as in Exa :aév
frome title compound (1.36 g, guantitati e Yle was

6-[ 3- (3-fluoro-5-nmet hoxy- phenyl) - ureldq% 4- d'E%drole
obHainedgainel Whétz calbexyi ¢ ftert? WES | T RsEEFTE

£ dipte iy ey
654561*9 1(29% 91’) b?dfi‘e(gﬁr“%i @%33% éégiﬁ(zH m. 2.97

] y, 9.11
éoﬁsMgg’fF%%¥6 ﬁetho%? phenyl) uréido]? 4-

hy, qp{ ol kne-2:sar boxyl kg gci=d 248 Hz) 7.43
ﬂgrﬁgéy Fi'f9c§% oheEyI ester Methyl ester (770 ng,
9#agglt§thf yigk¢) waso obhai aad in=tBe dsaml Way? a&)

anple (le) fromtrans-

7(f3hygdroxy; cyckoBezyh}) acetdd ddidd wet Kyl= dst2eriz)3616- 50
(Tgf dd, J = 8.2 and 2.8 Hz), 4.20 (2H, s), 3.96 (2H, q,

J = 7.0 Hz), 3.38-3.34 (2H, m), 2.98 (2H, t, J = 6.2 Hz),
2.18 (3H, s), 1.31 (3H, t, J = 7.1 Hz).
(55¢) trans—6—[3—(5—ethoxy—2—methyl—phenyl)—ureido]—3,4—
dihydro—lH—isoquinoline—Z-carboxylic acid 4-
carboxymethyl—cyclohexyl ester

Methyl ester (732 mg, 93%) was obtained 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—(5—ethoxy—2-methyl—phenyl)—3—(1,2,3,4—
tetrahydro—isoquinolin—6—yl)—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 compound (579 mg, 81%) as a white solid.
1y NMR (400 MHz, DMSO-dé): & (ppm) = 12.1 (1H, s), 9.07

(14, s), 7.89 (1H, s), 7.59 (1H, d, J = 2.3 Hz), 7.35 (1H



obtained in Exanple (l1d) and 1-(3-fluoro-5-nethoxy
phenyl)-3-(1, 2, 3, 4-tetrahydro-i soqui nolin-6-yl)-urea
hydrochl ori de obtai ned in Exanple (56b) . This nethyl
ester (770 ng) was hydrolyigg in the sane way as in
Exanple 2 to obtain the ti conpound (630 ng, 84%
as a white solid. 1H NWVR (400 MHz, DMSO-d6) : S (ppm
= 12.1 (1H, s) , 9.11 (1H, brs), 8.91 (1H, brs), 7.32
(1H, d, J = 1.9 Hz), 7.23 - 179 (1H, dd, J = 8.2 and
s)L. 9 HA) , (THOH( 1H,=d] -9 Bz B, 67H@P (18,98, (IH= &6 \HZ:),
11.6 and 2.0 Hz), 6.85 (1H, s), 6.42 (1H, dt, J =
1@48%41% 2J|—ﬁ 9.%.48) 4. 8650311 Hny) dd3. ??’4 (83@ aél)d 2.7
3.57 (2 = 5. 9 Hz 2.75 (2H, t, 9
Hp) r114(%'4d46 %He ) § °% dgi. 90 €2F| 6n')8 Hiz 77-3-57

I B I, LR L e
57 4
) d%? gzﬁ dghggro 2Félggauiﬁosgﬁé f}ca?§6x§]|cla&2d
14740%‘%?@ g’gygs gCyCEohexyl gsten HoHN¥ NI QYN G /59
@Hlsﬁ(3J4_d7fbuggp phenyl) - @@e|@@] Ry 4- di hydro- 1H

i soqui nol i neZ2-carboxylic acid tert butyl ester The
MEi tkerroapoundl 01.(49+0H)92% was obtained as a

(Example 56) trans—-6-[3-(3-fluoro-5-methoxy-phenyl) -
ureido] -3, 4-dihydro-1H-isogquinoline-2-carboxylic acid 4-

carboxymethyl-cyclohexyl ester

NN 0

N
\”/ \CH3
\O_ N o)
0 " \ﬂ/
0

(56a) 6-[3-(3-fluoro-5-methoxy-phenyl)-ureido]-3,4-

HO

dihydro-1lH-isoquinoline-2-carboxylic acid tert-butyl
ester

The title compound (938 mg, 57%) was obtained as a
white solid in the same way as in Example (22a) from 6-
amino-2N-Boc-1,2, 3, 4-tetrahydroisoguinoline (993 mg) and
3-fluoro-5-methoxy-benzoic acid (681 mg).
'H NMR (400 MHz, CDCl3): & (ppm) = 7.46-6.70 (4H, m),
7.21 (1H, brs), 6.79 (1H, s), 6.57 (1H, brs), 6.34-6.30
(1H, m), 4.49 (2H, s), 3.75 (3H, s), 3.60 (2H, t, J = 6.0

Hz), 2.75 (2H, brs), 1.51 (SH, s).



white solid in the same way as in Exanple (28a) from

6- am no- 2N- Boc- 1, 2, 3, 4-t etrahydroi soqui noli ne (993

ng) and 3,4-difluoro-aniline (516 ng). 1H NWVR (400

MHz, CDC13) : 8 (ppm) = 7.42 (1H, brs) , 7.30- 6.82

(6H, m), 6.56 (1H, brs)," 454 T2H, s), 3.62 (2H t, J

= 6.0 Hz) , 2.78 (2H, brs) , 1.51 (9H, s) . (57b)

1- (3, 4-di fluoro-phenyl)-3-(1, 2, 3, 4-t et rahydro-

i soqui nolin-6-yl)-urea hydrochloride - 180 The title
( SoRp A8 (LR a@r; 5 questrit o x vt prenyi et @) (hag , 3eKBt-ai ned as

an off-white solid in the sane way as in Exanple
t22)ydromBafiZol 3 -4=-9l f tusee- prénagrhlogidiedo] -

3, 4-di hydro- 1Hi soqui nol i ne- 2-car boxylic acid,

t er {Thsutit lee i@ quna ol 2 db ai el | 2 ExaRppeneg7ayF. an

1H NVR (400 Mz, DNBC>dq%: S (ppm .= 9.40 (1H,%%£
offtnifa pokdd B 13he 1RpMp ¥RY 2S7in7EESTPLY (fH2P) from

7,39-71. (2H, 7.29 (1H d, J.= . a 1.9
o143 (3 3hq et oo sndsFgoasiy I 421335 o3 At hgr -1
ié&%@i%%gigglz—§a§§6§y§§c(géid gkrtgb%§yﬁ2@s€ér‘%9Béiﬁ%)

- 6-]3- - LT - phenyl ) - urei do] - 3, 4-

o%gggfg?g_ﬁ&aéﬁﬁé (4BLY;

I'soqui nol'I ne-2-car boxylic acid 4-

%%P&X{Lgﬁ mz,cy@hﬁ%wmggi . St eoMethyy estein(782 My, 10

quant i ve yie obtained in the sane way as
(iR, Exampbeo6l @) uf remstans39 (1H, d, J = 1.9 Hz), 7.28
(4- hydr oxy-cycl ohexyl )-acetic acid nethyl ester (361
(g) dabt ai aed.unabdaeplleHE)d) 7and (1H, 4, J = 8.2 Hz),
1- (3, 4-di fl uoro-phenyl) - 3-

6( 89263 94- (&t ahydr 6-.i8SoduiHnols)n- 6.\M9—~aurda (1H, m), 4.19
hydrochl oride (510 ng) obtained in Exanple (57b
(IHI,SSr)(EtByW‘leS(BéIr, s) . 3.38-3.34 (2H, m), 2.97 (2H, t, J
= 6.4 Hz).

(56¢c) trans-6-[3-(3-fluoro-5-methoxy-phenyl)-ureido]-3,4-
dihydro-1H-isoquinoline-2-carboxylic acid 4-
carboxymethyl-cyclohexyl ester
Methyl ester (770 mg, quantitative yield) was

obtained in the same way as in Example (le) from trans-
(4-hydroxy-cyclohexyl)-acetic acid methyl ester (361 mg)
obtained in Example (1ld) and 1l-(3-fluoro-5-methoxy-
phenyl)-3-(1,2,3,4~tetrahydro-isoquinolin-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.

'y NMR (400 MHz, DMSO-dé6): & (ppm) = 12.1 (1lH, s), 9.11

(1H, brs), 8.91 (1H, brs), 7.32 (1H, 4, J = 1.9 Hz), 7.23



(752 ng) was hydrolyzed in the sane way as in Exanple
2 to obtain the title conpound (678 ng, 93% as a
white solid. 1H NVMR (400 MHz, DVMSO- d6): S (ppm =
12.1 (1H, s), 8.98 (1H“-b%i5’ 8.79 (1H, brs),
7.71-7.65 (1H, m, 7.38-7. (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 .8 Hz), 2.75 (2H, t, J =5.9 Hz), 2.12
(2H, d, J 1 Hz), 1.95-1.91 (2H, m, - 181

(1H 774d, 78 f2$t2n§$d116% Hzb3 (1P ﬁﬂH,1d39J1—2§ @2Hz
m%i 1.11-1.03 (2 ; ) mz

6 (Eahbi e %B) fran§166[%n?42fpu5?6436n§@hd%§ pﬁényﬁ)42
urei do] -3, 4-di hydro- 1] i nol i ne-2-car oxyllc o
7 85 bokyet hyb - €921 onexiP estel B by 3, (Y- 8-GO
0/ F O

EHL35k4 %F%%ﬁigé’ngfhgxﬁ Bhéngﬁy FFeW&o]2§ 4 ; =|6 0

1
HELL o The (EFE1 " compotnd FELA g a87 e btained Ws
a74m%ﬁe ﬁf' ERIE &he3sgma way | aa a1 _Exapl @ 2%@) 1.12-

from ho-2N-Boc-1, 2, 3, 4- tetrahydr0|squ|no I'ne
g?O ) Apd 4-fluoro-3-nethoxy-benzoic acid (521
MS (ESI) m/z: 500 (M + H)".

(Example 57) trans-6-[3-(3,4-diflucro-phenyl)-
ureido] -3, 4-dihydro-1H-isoquinoline-2~carboxylic acid 4-

carboxymethyl-cyclohexyl ester
H H
N N

;ﬁ\’J:::j»oxﬂxgi::I:::I/ \E/ \I:::I:i

(57a) 6-[3-(3,4-difluoro-phenyl)-ureido]l-3,4-dihydro-1H-
isoquinoline-2-carboxylic 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-tetrahydroisoguinoline (993 mg) and
3,4-difluoroc-aniline (516 mg).
H NMR (400 MHz, CDCl3): & (ppm) = 7.42 (1lH, brs), 7.30-
6.82 (6H, m), 6.56 (lH, brs), 4.51 (2H, s), 3.62 (2H, t,
J = 6.0 Hz), 2.78 (2H, brs), 1.51 (SH, s).
(57b) 1-(3,4-difluoro-phenyl)-3-(1,2,3,4-tetrahydro-

isoguinolin-6-yl)-urea hydrochloride



= 7.31-6.82 (5H m
, 7.00 (1H, dd, J = 9.8 and 9.8 Hz), 6.77 (1H, brs),
6.68 (1H, brs), 4.52 (2H, s), 88 (3H, s), 3.62 (2H
brs), 2.79 (2H, brs), 9H, s). (58b)

1- (4-fl uoro- 3-net hoxy- pheﬁ€§§ 3-(1, 2, 3, 4-

t et rahydro-i soqui nolin-6-yl)-urea hydrochloride The
title conpound (507 nmg, 98% was obtained as a white
solid in the sane way as in Exanple (22b) from 6-

[ 3- Thef [Ldsrhe- TomPonaRy -(gheryy | g - ﬁ@wt%twe@mﬁw%ﬂws
- 182 - isoquinoline-2-carboxylic acid tert-buty

oktmrigreq 1% ) Lotk SRl BxARpFBe( 58%F. WM F‘dﬁRl(uoo

o S P Bt Syt

St 94 ey %uﬁ#lraet?lbagbgwﬁ)w #58 %f%tg-aﬁtjfl
o535 3500 (o SeyBda iy glne gl oGl D) 255 671
1}!{-@%(@4‘@{‘% P%lﬂlf’leL}Vjosroo % I’TEtShO heny?) ur &i dO] 3 45-9 18

(£ hygdy o- dHr b segyi ngkkne- 2- @qrb0%ﬁll QacChg ,47.39-7.32 (2H,
carboxynethyl-cyclohexyl ester N@thyl est er (616 ny,

mppantpbatinNg yiel d)=wase ahtailned Hz) ,t Te 19ane Hyay ,asy =
in Exanple (le) fromtrans-

8(4-hydroxyieytl oRexyH) -acet idc 28ci (@Hretshyl 3eStBer3 (3B 2H
ng) obtained in Exanple (id) and

mil; (4-PBuokB, 3twetfhexy.0 Hz).
phenyl)-3-(1, 2, 3, 4-tetrahydro-isoquinolin-6 yI) urea
(hydi othboer-@e [p423, AgyisbuaineetPhian vExarysled 4B8H) 4Thi s

met hyl ester (616 ng) was hydrolyzed in the same way
djjydro-1H-isoquinoline-Z~carboxylic acid

1H NWVR (400 MHz, CDC13) : 6 (ppm
8
3.

carboxymethyl-cyclohexyl ester

Methyl ester (752 mg, quantitative yield) was
obtained in the same way as in Example (le) from trans-
(4-hydroxy-cyclohexyl)-acetic acid methyl ester (3¢l mg)
obtained in Example (1d) and 1-(3,4-difluoro-phenyl)-3-
(1,2,3,4-tetrahydro-isoquinolin-6-yl)-urea hydrochloride
(510 mg) obtained in Example (57b). This methyl ester
(752 mg) was hydrolyzed in the same way as in Example 2
to obtain the title compound (678 mg, 93%) as a white
solid.
Yy NMR (400 MHz, DMSO-d6): & (ppm) = 12.1 (lH, s), 8.98
(14, brs), 8.79 (1H, brs), 7.71-7.65 (1H, m), 7.38-7.31
(2H, m), 7.23 (1H, d, 3 = 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 (2H, t,

J = 5.9 Hz), 2.12 (2, 4, J = 7.1 Hz), 1.95-1.91 (2H, m),



in Exanple 2 to obtain the title conpound (536 ng,
89% as a white solid. 1H NWR (400 MHz, DMSO-d6): 6
(ppm = 12.1 (1H, s), 8.81 (1H s), 8.71 (1H, s),
7.43 (1H, dd, J = 7.8 and 2.8 Hz), 7.34 (1H s), 7.21
(1H, d, J = 8.6 Hz), 713%é8(1H m, 7.09 (1H d,
J =7.1 H), 6.88-6.84 (1H, m, 4.51-4.46 (3H, m,
3.81 (3H, s), 3.57 (2H, t, J =5.9 Hz), 2.75 (2H, t,
J =5.6 H), 2.11 (2H, d, J =7.0 Hz), 1.95-1.91 (2H
1.718B.74) (24, 17> 1. Y4682H. 6@) (1H,689 1. 623CtH,. 29 ,(2H, m),
1.38-1.30 (2H, m, 1.11-1.02 (2H, m; M5 (ESI) m z:
1p0D-1t M3 H;H-, M Exanpl e 59)
trans-6-[ 3-(3-et hoxy-4-fl uoro-phenyl) -
Mgr éE86) -B/ 31 df BYdF¥- THEY soqui nol i ne- 2- car boxyl i ¢ aci d
4- carboxynet hyl -cycl ohexyl ester HHNINI O ,/CH3 N
O/ FOOY OH O (59a)

o ho T e T TR D Y B Sk O Re Fmorvpapeny D) -
u?gigg lggéféigﬁ ?Hg%ggg ﬁgigggghe 5%%aW§§}§§5%:%.%das—

cgggékxmg£§g%ocyclohex 1l est

6-am C tetrahydr0|squ|noI|ne (672
ng) and 3-et hoxy-4-fluoro-bengoichacid (J. Med. Chem

N N O
\H/ \CH3
O _N o)
/ﬁ\/{jﬂ \ﬂ/ F
o]
HO

(58a) 6-[3-(4-fluoro-3-methoxy-phenyl)-ureido]-3, 4-
dihydro-1lH-isoquinoline-2-carboxylic acid tert-butyl
ester |

The title compound (614 mg, 48%) was obtained as a
white solid in the same way as in Example (22a) from 6~
amino-2N-Boc-1,2,3,4-tetrahydroisoquinoline (760 mg) and
4-fluoro-3-methoxy-benzoic acid (521 mg).
'H NMR (400 MHz, CDCl3): & (ppm) = 7.31-6.82 (5H, m),
7.00 (1H, 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 (2H, brs),
2.79 (2H, brs), 1.50 (9H, s).
(58b) 1-(4-fluorc~3-methoxy-phenyl)-3-(1,2,3,4-
tetrahydro-isoquinolin-6-yl)-urea hydrochloride

The title compound (507 mg, 98%) was obtained as a
white solid in the same way as in Example (22b) from 6-

[3-(4-fluoro-3-methoxy-phenyl)-ureido} -3, 4~-dihydro-1H-



2002, 45, 3112.) (499 ng). 1H NMR (400 MHz, CDC13): 8
(ppm) = 7.32-6.56 (5H, m), 7.01 (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 ¢, J =7.Q Hz), 3.62 (2H t, J =6.1

Hz), 2.79 (2H, t, J = 5.7 Hz), 1.50 (9H, s)
(3H, t, J =7.1 Hz) . (59b)
1- (3- et hoxy-4-fluoro-phenyl)-3-(1, 2, 3, 4-t et rahydr o-

lséée%‘éﬁ'eﬁﬁk%ggg%& %ﬁaalq?égc”?c& Ef"%%?}m?gyisé‘%%? tebhifo
| 22 6-
Obl[t%lt(“?%etiﬁngﬁmﬁ‘ﬁ%%&%ﬁ:g& )e- Ejr ei 210] Eg,m4_ di hydro-1 H
I L
%B‘dﬁﬂz) 98'%( 8”%% o T 94925@ LIE éZo(;htd g 6J

1H, 3 and J1= @
Hé ‘7gg%9%f?ksid\ﬁ3 ;ﬁ 4Ih%%3’76i%7Q%H,SQ?1FE n)@ and

2413}92(2H 132) (06 (2K =g.d mzY, O7HZD, 3H$7d3 34=( 2H6
m , . 98- 97 (2H, m, 1.36 (3H, t, J =7.1 Hz).
Hz(5,9oe.88 6. 84 (1H, m), 4.19 (2H, s), 3.81 (3H, s), 3.36
trans-6-[ 3-(3-et hoxy-4-fl uoro-phenyl)-ureido]-3, 4-

(2t hydr oF BHH-6 sogiliz hol 2 n@8 2{28r boxyFi & &ci0dHa. .

car boxynet hyl - cycl ohexyl ester Methyl ester (633
mmhtumsv@- 3eldyt Wa@roo%t@eﬁb@anpbﬁ@Y§éw€rﬁé§ings 3,4

i n Exa e (le) fromtrans-
d¥hW¢WQ;$%qﬂ%®@mbﬂ@%yP? TaceRrRoR¥iLdCnBCH dester (289

obtained in and 1-(3-ethoxy-4-fluoro
C%%%%%YWQQQX%IQYQ}Eﬁ?gghaﬁ%gF%-isoquinoIin-6-yI)-urea

Methyl ester (616 mg, quantitative yield) was

, 1.44

obtained in the same way as in Example (le) from trans-

(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-6-~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.

4y NMR (400 MHz, DMSO-dé): & (ppm) = 12.1 (1H, s), 8.81

(14, s), 8.71 (1H, s), 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 (1lH, m),

7.09 (1H, 4, J = 7.1 Hz), 6.88-6.84 (1H, m), 4.51-4.460

(34, m), 3.81 (3H, s), 3.57 (2H, t, J = 5.9 Hz), 2.75 (2H,

t, J =5.6 Hz), 2.11 (24, 4, J = 7.0 Hz), 1.95-1.91 (Z2H,



hydrochl ori de obtained in Exanple (59b). This nethyl
ester (633 ng) was hydrolyzed in the sane way as in
Exanple 2 to obtain the title conpound (523 ngy, 85%
as a white solid. 1H NI\/R(4O , DMBO-d6): 6 (ppm
= 12.1 (1H, s), 8.82 (1IH, %§ 8.73 (1M, 's), 7.42 (1H
dd, J =80 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'%&), 7.08 (1H, d, J = 9.0 Hz), - 185 6.87-6.83
m)(,1H, - Wﬂ 1.7 48, 46,(§H68ﬂ1;62.©BH(2H) ql-38=1.809 (2H,
Hz) , 57 (2H t, =5. 9Hz) , 2.75 (2H, t, J = S.
m)g 1Hz1)1 120211%12Hm>d J =6.6 HZ) , 1.95-1.91 (2H m
- 1,74 § 1.67-1.63 (1H, n) 1.36 (3H t,
Mg EE%UgIMz %03<7M1*2@(2H M, 1.12-1.02 (2H, m: M5
(ESI) nlz: 514 (M+ H+. (Exanple 60) v
trans-6-[3-(2-fl uoro-5-nethoxy-phenyl ) -

B U

%1%‘9( T STt Mt hact fosrrgappgmyt i acia -

chhydre gﬁ%isggglgggkpg gsgggboxyllc acid tert-butyl
ester” Th conmpound (1. 27 g, 979 was obtained as

a white solid in the sane asHln Exanple (28a)

jyS¥eryaeay

(59a) 6-[3-(3-ethoxy-4-fluoro-phenyl)-ureido]-3,4-
dihydro-lH-isoquinoline-2-carboxylic acid tert-butyl
ester

The title compound (655 mg, 57%) was obtained as a
pale yellow solid in the same way as in Example (22a)
from 6-amino-2N-Boc-1,2,3,4-tetrahydroisoquinoline (672
mg) and 3-ethoxy-4-fluoro-benzoic acid (J. Med. Chem.
2002, 45, 3112.) (499 mg).
'H NMR (400 MHz, CDCl3): & (ppm) = 7.32-6.56 (5H, m),
7.01 (1H, 4, J = 9.0 Hz), 6.99 (1H, d, J = 8.6 Hz), 6.82
(1H, brs), 4.53 (2H, s), 4.09 (2H, g, J = 7.0 Hz), 3.62
(24, t, J = 6.1 Hz), 2.79 (2H, t, J = 5.7 Hz), 1.50 (9H,
s), 1.44 (3H, t, J = 7.1 Hz).
(59b) 1-(3~ethoxy-4-fluoro-phenyl)-3-(1,2,3,4-tetrahydro-

isoguinolin-6-yl)-urea hydrochloride



am no- 2N- Boc- 1, 2, 3, 4-t et r ahydr oi soqui nol i ne (782 ny)
and 2-fluoro-5-nethoxy-aniline (EP950657) (445 ny).
1H NMR (400 MHz, CDC13) : 6 (ppm = 7.83 (1H, dd, J
6.7 and 3.2 Hz), 7.36-6. 90 £3H nm, 6.98 (1H, d, J
9.0 Hz), 6.95 (1H, d, 2% Hz), 6.86 (1H, brs),
6.53-6.49 (1H, m, 4.53 (2H s), 3.79 (3H, s), 3.64
(2H, t, J =6.1 Hz), 2.81 (2H t, J =5.1 Hz), 1.51
(9H, s). - 186 (60b)
1- (Z0tl worde5crmphoxg. piséyIng 3-8 12, l-obtained as a
t et rahydr o-i soqui nolin-6-yl)-urea hydrochlorlde The

whtiittd esdrfhoundt el T8y, Wajnant i at Everpie d?st from 6-
obtained as a white solid in the, sape_way as
QB&QRﬁQ?OKXEﬁﬂ Iyqrp-prhenyl) -ureido] -3, 4= dlhydro 1H-
6-[3-(2-fl uoro-5- nethox he y ur ei do ,

Sy S TG O T A LkstrEubgtass . sy o
ester 27 0 d |n Exanpl e (60a). 1H NWMR (400

ﬁﬁ@o‘%’?g Lﬁ? 926(1H s) 8.94 (1H,

1 4 H, d

m%q i @%)D%sw(l@ R AR UL
-d 6sand, 2 7 9 13 2H7 O o . 5%
"% T 50 (22H3°‘é)5”377%é ﬂﬂ LY A

HE@; 2.98 gﬁﬁt d&, d = 5.9 Hak 2(@0Qk 7.12 (1H, d, J =
trans-6-[ 2-fl uoro-5-met hoxy- phenyl) urei doj - 3 4.

g di hydr o- 1Fbgsoguyn@Llne 2g8car Bexyl iec sacied 84 (1H, m),

car boxynet hyl - cycl ohexyl ester Methyl ester (616 ny,

4qguantpHat sve yiebdX2Wasg,obt a Aed iHz)t,he .Sahess vy &&1, m),
in Exanple (le) fromtrans-

2(48hgdpdxy2BychoheyBp- d68ti ¢, ad & ﬁeﬂhﬁh:ester (289

ng) obtained in Exangle (id) and _
(29¢2- tma@soﬁ5iﬁgtﬁogy oxy-4-fluoro-phenyl)-ureido]-3, 4-

dihydro-1H-isoquinoline-2-carboxylic acid 4-

carboxymethyl-cyclohexyl ester

Methyl ester (633 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 (1d) and 1-(3-ethoxy-4-fluoro-
phenyl)-3-(1,2,3,4-tetrahydro-isoquinolin-6-yl) -urea
hydrochloride 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): & (ppm) = 12.1 (1H, s), 8.82
(14, s), 8.73 (1H, s), 7.42 (1H, dd, J = 8.0 and 2.5 Hz),
7.33 (1H, 4, J = 1.2 Hz), 7.21 (1H, dd, J = 8.2 and 2.0

Hz), 7.11 (1H, 4, J = 9.0 Hz), 7.08 (1lH, 4, J = 9.0 Hz),



phenyl)-3-(1, 2, 3, 4-tetrahydro-i soqui nolin-6-yl)-urea
hydr ochl ori de (422 ngy) obtained in Exanple (60b). This
met hyl ester (616 ng) was hydrolyzed in the sane way
as in Exanple 2 to obtain the title conpound (507 ng,
85% as a white solid. THLIRNR-(400 MHz, DVSO-d6): 8
(ppm = 12.1 (1H, brs) , 9.09 (1H s), 8.59 (1H s),
7.83 (1H, dd, J =7.0 and 3.1 Hz), - 187 7.34 (1H
s), 7.21 (1H, d, J = 9.0 Hz), 7.18-7.09 (2H, m, 6.53
6(8H-6d83 J1E, OmQ, and48-3. kp) ,(34,484. 47. e3H 2HY) ,g3.T2=
(3H, s), 3.57 (2H, t, J =S 8 Hz) , 2.76 (2H, t, J =
6599HEY) , 32511 (RRH, td, JJ==579 @zhbiz) 2. 75 9BH,. 90, (2H ™M°
1.77-1.73 (2H, m, 1.68-1.62 (1H m, 1.39-1.29
HgQH 2yl (3Ha2d1. 01=( 8HS M) /MB .CESID. %zCZI"BOOH)(,I\/I B 77-

:%énégés«[ (5166%09@'-62 f(LbHer 8phdmyd9 -(3H, t, J = 6.9 Hz),
LH1is i nol i ne-2-carboxylic acid

125%3 %8;;9%6?%3 1c§c985éx§%ué§€1er MHNTN I O/ '
M?@F%E ml/of PB%?'OO 1 %‘I)O benzene To a DMF (10 nlL)

sol ution of 4-fluoro- 3 ni tro-phenol (628 ng), sodium
hydride (purity: 55%or higher, 209 ng) was added in

smal | 1ém 0 tt£995&ée enaty g, Al tse .
et hyl Q ?0?38 vvagga geg {her eisognaett%%gp B -
ureido] - 3,4 dlhydro lH isoquinoline-2-carboxylic acid 4-

carboxymethyl-cyclohexyl ester

LO_ _N
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(60a) 6-[3-(2-fluoro-5-methoxy-phenyl)-ureido]-3, 4-
dihydro-1H-isoquinoline-2-carboxylic acid tert-butyl
ester

The title compound (1.27 g, 97%) was cbtained as a
white solid in the same way as in Example (28a) from 6-
amino-2N-Boc-1, 2, 3,4-tetrahydroisoquinoline (782 mg) and
2-fluoro-5-methoxy-aniline (EP950657) (445 mg).
'H NMR (400 MHz, CDCls): 8 (ppm) = 7.83 (1H, dd, J = 6.7
and 3.2 Hz), 7.36-6.90 (3H, m), 6.98 (1H, d, J = 9.0 Hz),

6.95 (1H, 4, J = 9.0 Hz), 6.86 (1lH, brs), 6.53-6.49 (1H,

m), 4.53 (24, s), 3.79 (3H, s), 3.64 (2H, t, J = 6.1 Hz),

2.81 (2H, t, J = 5.1 Hz), 1.51 (9H, s).



roomtenperature. After 2 hours, the reaction m xture
was diluted with ethyl acetate, washed with saturated
sodi um bi carbonate and saturated brine, then dried
over sodiumsulfate, and tden concentrated. The
residue was purified by c umm chr omat ogr aphy
(hexane/ ethyl acetate) to obtain the title conpound
(685 ng, 93% as a yeIIow solid. 188 1H NWR (400
{; = 7.52 (1H, dd, J = 5. 9 and
@bl Hz)(2 lzmmn%w%lpom—mewitzﬁr (& 253 7.0 Hz),
té&ég%égggjgéqqﬁﬁqp¥MEQ§[ ,ﬂg%a hydrochloride

o By oo o henzens, CO8S Tl oot el e ..
BRRLE ALY A BTN LSS Ematn 9] B

ZZtS) ggand}—% g°d|—|z%] fﬂ@ozgo—(%ﬁqe@lﬁxl]@meﬁy%?—(J}E'&d%‘?’—33, 4-
dﬁ%ﬁ?rétfﬁLié%ﬁufhoﬂlgej% CQ§BBkyl§c79c162HerQL§hty¥ 38
ebrd 3- (5 21h@%Yoﬂ%iiM@dOI@hEﬁahbiérQBdab 3, 4-

di hydr o- 1H-1 soqui nol i ne- 2- car boxyl i c acid tert- but yl
ety (Hhe MHA e mopast Ol. @b, Guatét ativesy) eg dy4

was obtained as a slightly purple solid in the sane
(Way lassi n 8 Exanple, (28ay Fr @m46Ham',n6-.BN- BAél, 1,02,3,H4 =
tetrahydr0|squ|noI|ne 795 and 5-et hoxy-2-fl uoro-
7 ahi #n¢e3 (197z hp) TobZail hBd Fn Enﬁlé fgih) 7.27 (1H, dd,

J = 8.6 and 2.0 Hz), 7.19-7.13 (2H, m), 6.56-6.52 (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—fluoro—S—methoxy—phenyl)—ureido]—3,4—
dihydro-lH-isoquinocline-2-carboxylic acid 4-
carboxymethyl-cyclohexyl ester

Methyl ester (616 mg, quantitative 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 (1ld) and 1-(2-fluoro-5-methoxy-
phenyl)-3-(1,2,3,4-tetrahydro-isoquinolin-6-yl) -urea
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 a white solid.
'Y NMR (400 MHz, DMSO-d6): 6 (ppm) = 12.1 (1H, brs), 9.09

(1H, s), 8.59 (1H, s), 7.83 (1H, dd, J = 7.0 and 3.1 Hz),



1H NVR (400 MHz, CDC13) : S (ppm) = 7.83-7.81 (1H m,
7.37-6.81 (4H, m), 6.96 (1H, d, J = 9.0 Hz), 6.93 (1H,
d, J =9.0 Hz), 652648(1H m, 4.52 (2H, s), 4.00
(2H, ¢q, J =7.0 Hz), 363% t,J=59Hz)279

(2H, brs), 1.51 (9H, s),~11 7(‘3H t, = 7.0 Hz).

(61d)
1- (5- et hoxy-2-fluoro-phenyl)-3-(1, 2, 3, 4-tetrahydr o-
i soqui nolin-6-yl)-urea. hydrochloride - 189 The title
7 conpaund €)1, 17. 1 (uant df agi we gyicelHd) ,was 1geit.@inedBs m),
a white solid in the sane way as in Exanple (22b)
6 fFDM B[ AL 5-&thoXy6 2afhidludr 8- plzenyld). 49-di.da] -(3H- m),
di hydr o- 1H-i soqui nol i ne- 2-car boxylic acid tert-butyl
3eBtef34A. 37, ¢3- @Bté?hedtinJEfa@pBeH@61cP"7BH (VR (A0 =
VHz, DNBC>d6) : ppm = 9.33 (1H s), 9.04 (1H,
519 9§2) 8. %513(1H?Hd d <2.7- ﬂz)‘lz 7 809(51r|34 9@d, (2H,=m
and 2.9 Hz 7 41 1H 9 7. 27 1H, dd
19873 68-17625_ 71H10m( 1H1 r?)9 914 2(H1er

= 7 Hz . 6.54-6.50 (1H, . 4.19 (2H, ,
l%%’ﬂ(%—“%ﬁ ?L 6.8 Hz) n 3(36 (g)H, t, J :(6. 5S)Hz)
Mghzfgs%?% tsod Tmbs &y 1.32 (3H, t, J =7.1

trans- 6- [3 (5-ethoxy-2-f|uoro-phenyl)-ureido]-3,4-
di hydr o- 1H i soqui nol i ne- 2-carboxylic acid 4-

car b@sya{}ﬁ‘ﬁl"é’%f)yct{@i‘@é(é’@ eaLeb-LRhhyl -0SkeLokh W%@gugl)-

quantitative yield) was obtained in"the sane

ut&i &K anp| e- &iLB%{df:bgm{t—liQBQulnollne 2-carboxylic acid 4-
(4- hydr oxy-cycl ohexyl )-acetic acid nethyl ester (289

cagpoxpheadhpedciyolbxarpleeck@d)r and 1-(5-ethoxy-2-fluoro
phenyl)-3-(1, 2, 3, 4-tetrahydro-i soqui nolin-6-yl)-urea
H

O _N
w“ \ﬂ/
0
HO

(6la) 4-ethoxy-l-fluoro-2-nitro-benzene

To a DMF (10 mL) solution of 4-fluoro-3-nitro-phenol
(628 mg), sodium hydride (purity: 55% or higher, 209 mg)
was added in small portions at room temperature. 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
sddium bicarbonate and saturated brine, then dried over
sodium sulfate, and then concentratgd. The residue was
purified by column chromatography (hexane/ethyl acetate)
to obtain the title compound (685 mg, 93%) as a yellow

sclid.



hydrochl ori de (438 ng) obtained in Exanple (61d). This
nmet hyl ester (633 ng) was hydrolyzed in the sane way
as in Exanple 2 to obtain the title conpound (507 ng,
829 as a white solid. @§NNR (400 MHz, DVsO-d6) : 8
(ppm = 12. 1 (1H, s) , 9 (1H, s), 8.57 (1H, s),
7.82 (1H, dd, J = 6.8 and 2.9 Hz), 7.33 (1H, s), 7.21
(1H, d, J = 7.4 Hz), 7.15-7.09 (2H, n) - 190 6.51
L. (1H dt J = 9.0 and 3. 5 FE) 4. 49 &BH n) 3.97
H(BMR q40@ MHz,oCP&‘}a 3.57(Q2M, T, 352 651 J 7 76°
2H, t, 5. H,
an(éi leszdr 72@% :372)131 72%11“’?)3 (%—P%nfzﬁ’l Bs- “)i 52 Q2
1.32 (3H, t, 6.9 Hz '
1 ?512]314205'(% (72'6 ‘K?é (ESI) Sﬂz 514 (M + H)+. )
a 6 t ul fanyl - phenyl
(é}%i %_]e-e%‘f szg-yd_i%% 0-1 |I{se§1q)z?£ﬂ¥+%e 2- cZ\r ngyl |)/c) aci d
4- %a%%ﬂ%@e?hfllu%-@hwr@%@r{zéné\l N3 s Mad) 1 olSkk Shkd
1r§5 ﬁﬁﬂﬁr@(é‘ﬂéﬁ%iﬁm@dmyiﬂ thei dghe 3wdydaBydho-

1H 1 soqui nol i ne-2-carboxylic acid tert-butyl ester The
Eddid B comppursl 4t £5n grhO8Y t bascohpaiindd (aS8amgwhisié )

solid in the sane way as in Exanple (26a) from 6-
adng ner@hh Bott 1, 2, 3, 4-t et rahydr oi soqui nol i ne (993 ny)

and 4-nethyl sul fanyl isocyanate (0.67 ni).
'H NMR (400 MHz, CDCl3): & (ppm) = 6.87 (1H, 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).

(61c) 6-[3-(5-ethoxy-2-fluoro-phenyl)-ureido]-3,4-
dihydro—1H—isoquinoline—2—carboxylic écid tert-butyl
ester

The title compound (1.37 g, quantitative yield) was

obtained as a slightly purple solid in the same way as in
Example (28a) from 6—amino-2N-Boc-1,2, 3,4~
tetrahydroisoquinoline (785 mg) and 5-ethoxy-2-fluoro-
aniline (497 mg) obtained in Example (61b).
'H NMR (400 MHz, CDClz): 8 (ppm) = 7.83-7.81 (1H, m),
7.37-6.81 (4H, m), 6.96 (lH, 4, J = 9.0 Hz), 6.93 (1lH, d,
J = 9.0 Hz), 6.52-6.48 (1H, m), 4.52 (2H, s), 4.00 (2H, g,
J = 7.0 Hz), 3.63 (24, t, J = 5.9 Hz), 2.79 (2H, brs),
1.51 (9H, s), 1.37 (3H, t, J = 7.0 Hz).

(61d) 1-(5-ethoxy-2-fluoro-phenyl)-3-(1,2,3,4-tetrahydro-

isoquinolin-6-yl)-urea hydrochloride



1H NMR (400 MHz, CDC13) : S (ppm) = 7.29-7.00 (7H, m
, 7.00 (1H, brs), 6.71 (1H brs), 4. 0( H s), 3.59
(2H, t, J =5.1 Hz), 274(2H t, J =57 H), 2.44

(3H, s), 1.50 (9H, s). fgé

1- (4- net hyl sul f anyl - phenyl (1, 2,3, 4-tetrahydro-

i soqui nolin-6-yl)-urea hydrochlorlde - 191 The title

compound (1.38 g, quantitative yield) was obtained as

a white solid in the sane way as in Exa (22b)

f r orfite: [t3-tle wempAund f Gyl L pmer@m@nméggé}fesyaeld was

di hydr o- 1H—|squ|noI|ne 2-carboxylic acid tert-butyl
ckisaEreqd 25R gihbbt af fkddi W EXBRAPFETE6 XY, aFH lNMEX(amd

MHz, DNBO— 8 H, brs 9. 05
& R A (5 éﬁﬁ%azziﬁuo%f S 255 y3, 4-
7. 29 2.2 Hz), 7. 21
d%a¥gron$H S%%?Flﬁé g cagngpgfc CT%F t é
4 H, , 2.98 (2H
=35 % aﬁ)?é@%&(éﬁ 2ao R g
r. - Brd B LA- sy f any! nyl) u | -3,.4-
'11}'@}&@4&10?—!}{#5%3? C%lcyndcse ngclag%%@yl ic a%?d gﬂ{ sft; .04
§25:18 bﬁfyﬁeté1yé5cy§hohsxyh esven Methyl esfernd 2. & =
quantltatlve yield) was obtained in the sane way as
6B Exanple gte) frem ynansd, J = 1.9 Hz), 7.27 (1H, dd,
(4-hydroxy-cyc|ohexyl)-acetic acid nethyl ester (947
Jng) 8. obtadnedli HzExafplé-yl.dp dne, m), 7.14 (1H, d, J =
1- (4- met hyl sul f anyl - phenyl ) -
738(Hz2, 3645§eﬁréﬁydﬂﬁvlQ@quﬂndﬁldéﬁhyls -uredP7 (ZH, q, J

hydrochl ori de obtained in Exanple (62b). This nethyl
=eét 8r He7893rgP WAE h{rdr dl ¥z&d Si 2he Bt Wty ds ih= 6.1

Hz), 1.32 (3H, t, J = 7.1 Hz).
(6le) trans-6-[3-(5-ethoxy-2-fluoro-phenyl)-ureido]-3,4-
dihydro-lH-isoquinoline-2-carboxylic acid 4-
carboxymethyl-cyclohexyl ester

Methyl ester (633 mg, gquantitative 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 (1ld) and 1-(5-ethoxy-2-fluoro-
phenyl)-3-(1,2, 3, 4-tetrahydro-isoquinolin-6-yl) -urea
hydrochloride (438 mg) obtained in Example (61d). This
methyl ester (633 mg) was hydrolyzed in the same way as
in Example 2 to obtain the title compound (507 mg, 82%)
as a white solid.
'y NMR (400 MHz, DMSO-d6): & (ppm) = 12.1 (1H, s), 9.09
(14, s), 8.57 (1H, s), 7.82 (1H, dd, J = 6.8 and 2.9 Hz),

7.33 (1H, s), 7.21 (1H, d, 3 = 7.4 Hz), 7.15-7.09 (2H, m),



Exanple 2 to obtain the title conmpound (456 ngy, 60%
as a white solid. 1H NWVR (400 MHz, DVMSO-d6): 6 (ppm
:121(1H s), 8.75 (1H, s), 8.68 (1H, s), 742(2H,
d, J 8.6 Hz), 7.31 (1H, 8722(2HdJ=8
He). 7.23-7.21 (1H m), 7:'0%('1H d, 8.6 Hz),
4.49-4.46 (3H, n), 3.57 (2H, t, J :5.9- 192 Hz) ,
2.75 (2H, t, J = 5. 9 Hz) , 244(3H, s) , 2.12 (2H,
d, J =7.0 Hz), 1951915% m, 1.77-1.73 (2H, m,
6.15168C1Hl,. @E:,(lH— 0 1aI39 3 QHQH dmpo-4 12 1383 2H,

n% M5 (ESI) mlz: 498 M+}—% éExarrp 63)
343 hn2- [B- (B-Tret HandsW 13 nyl - pRBayEY- J = 5.9 Hz), 2.76
ur e| do] 3, 4-di hydro-1Hj soqw nal i ne- 2- car boxyl | c_acid
xyn%t%}%/ )c'yc:fo}ljexﬁ esfler IH"HE - RYNz) 7\ 2060K - 60
4 'ar{%%l_B ][g7(4lln%%ohg%s ’M n}/r%ﬁén;‘?ﬁ) (GFei Boy- 3 4°-1-39
hy 1 I 2z d
%’t &gc%%% § Inoy:“g;cl ogg;yF és élﬁol& g% (Ztlar B) 6f
6- I | -
Mér@}% nllij/rgzef 3%{@3“% §u‘t{1{/§% 1H i soqui nol i ne- 2- car boxyl

ic acid 4-nethoxycarbonyl net hyl cycl ohexyl ester (1.85
g) obtained as an internediate in Exanple (62c) and

gicc hipipihae (28hnd-)6- [E-PBA-1E28y IBh] rasy adgrengl ) -

ureidol-3,4-dihydro-1H-isoquinoline-2-carboxylic acid 4-

carboxymethyl-cyclohexyl ester

e ocaasw

(62a) 6-[3-(4-methylsulfanyl-phenyl)-ureido]-3,4-dihydro-

1H-isoquinoline-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-tetrahydroisoquinoline (993 mg) and

4-methylsulfanyl isccyanate (0.67 mL).

4 NMR (400 MHz, CDCl3): & (ppm) 7.29-7.00 (7H, m),

7.00 (1H, brs), 6.71 (1H, brs), 4.50 (2H, s), 3.59 (2H,
J=5.1 Hz), 2.74 (2H, t, J = 5.7 Hz), 2.44 (3H, s), 1.5
(9H, s).

(62b) 1-(4-methylsulfanyl-phenyl)-3-(1,2,3,4-tetrahydro~

isogquinolin-6-yl)-urea hydrochloride

I

0



The reaction mxture was warned to room tenperature,
diluted with dichl oronethane, washed with a saturated
aqueous sol ution of sodi um bi carbonate and saturated
brine, then dried over sodiumsul fate, and then
concentrated. The residue Was purified by col um
chr omat ogr aphy (di chl or onet hane/ net hanol =3: 1 and t hen
- 193 - dichl oronet hane/ met hanol =4: 1) to obtain the
title conmpound (1.37 g, 72% as a white solid. 1H NWR
(40Q@hkHz 1 tDSCatt)our® ((AprY8 =y 9. ddarfdttabtwd, yB8e8d) was
(1H, brs), 7.66 (2H, d, J = 9.0 Hz), 7.60 (2H, d, J =
okg.aineadr)gs 7 3hilldd, sbrs] ,117. 2Be( $bnedwady =s8i2 Hzphmple
7.10 (1H, d, J = 8.2 Hz), 4.49-4.47 (3H, m) , 3.58
2(?31-1 fom %-537-(‘Qﬂr\ethyl%ul:f@n@lk@penzl‘feutzb‘cldoﬂ 3J4=
9Hz)271(3Hs) 2.22 (2H, d, J = 6.6 Hz),
difnygbeor; Jdirﬂ(mumo ANERICHBOORPHICRRCIE, 49T L-BO LY,
(2H,
estrgealhs(% ef% %]%T%Jarhn%%ujr?|$\%Fm}3ﬁ§n§ﬁf—aurel do] - 3, 4-

diydro 1 2-.car boxyl d 4-
I ro&ét e 3’81%&1@@ oy 'L % B, besy, .05

1(};;;1“& 6 [3- 447 W&Eanﬁsyﬁf#nxbbgﬁﬁnv' ueeugol 23,49, 7 =

d’ro 1H i soqui nbl i he-2-car ri & aci'd

t carpen tIch_oey be 37g
g%t%%édﬁ ?%) Exgerrp@% %3a gWgslall%lydr oFyg{(]ezd |rz %Zﬁle 7sz§r%e (1H,

mMAY7 282 i oy | Exgnpbe—zste @9$ ain. the (gl g cgnm@n@ Hz)
(1 22 g, 92% as a white solid. 15 NER (400

4 MG zi6) ) (ppo=31251 QHH m$), 29989 (2@}Ht, S)U =8682) Hz)

(1H, s), 7 65 (2H, d, J = 8.6 Hz), 7. 60 (2H ,
2846 Hy, 9)34 (1H, brs), 7. 24 (1H, d, J 8.6 FE),
(62c) trans-6-[3-(4-methylsulfanyl-phenyl)-ureido]-3,4-
dihydro-1H-isoquinoline-2-carboxylic acid 4-
carboxymethyl-cyclohexyl ester

Methyl ester (2.01 g, guantitative yield) was

obtained in the same way as 1in Example (le) from trans-
(4-hydroxy-cyclohexyl)-acetic acid methyl ester (947 mg)
obtained in Example (1d) and 1-(4-methylsulfanyl-phenyl)-
3-(1,2,3,4~tetrahydro-isoquinolin-6-yl) -urea
hydrochloride obtained in Example (62b). This methyl
ester (789 mg) was hydrolyzed in the same way as in
Example 2 to obtain the title compound (456 mg, 60%) as a
white solid.
'H NMR (400 MHz, DMSO-d6): & (ppm) = 12.1 (1H, s), 8.75
(1H, s), 8.68 (1H, s), 7.42 (2H, d, J = 8.6 Hz), 7.31 (1H,
s), 7.22 (2H, d4, 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



Hz), 4.51-4.47 (3H, m), 3.57 (2H
t, J =6.1 Hz), 76 (2H, t, J =6.2 Hz), 2.71 (3H,
s), 2.12 (2H, d, J = 6.6 1.95-1.91 (2H, m,
1.77-1.74 (2H, m, 1.68 Né}?% (1H, m, 1.39-1.30 (2H
m, 1.12-1.02 (2H, m; ST) mz: 514 (M+ H+. -
194 (Exanpl e 64)
trans-6-[ 3- (3- et hyl sul fanyl - phenyl ) -
urei do] -3, 4-di hydro-1Hi soqui nol i ne- 2- car boxyl ic acid
HZ)-, darboxidibt Myl -TyTlohextyr) esbet4 H(BHY AN, 2. 18~QRE8, d,
YN~IA( OO HO (64a 2
J€[73~Q31%tﬁy|9sin1f aﬁ"ﬂyl Phenpl ) - br é7db} 73, 42di hypdrol - 68-
1H- i soqui nol i ne- 2- car box%!_yl C aci d tert-butyl ester The

tef?tlb“i:rorfﬁourﬂd%% U3 g, (G719 mhaslobtain8d d2Ha Mi‘nk

50|d|n I in Exanple (26a) from 6-
Msarr{%%l ZNP cflfge@){\ﬁytlg r'ahydr oi soqui noline (983 ny)

and 3-net hyl sul f anyl - phenyl isocyanate (0. 66 rTL) 1H
NI\/R (400 MHz, CDC13) : 6 (ppm .33-6.70 (5H, :

1(5(%%31@ %)33 7::%%4—]{'—& éjd(%‘lrb%dzal%&ggfgngl%éew)l
ureﬂdéP—ﬁ2&£d1§9dr§*§Q—%%§hugnoﬂlne523c§§£ox%l}% %%Hd.4—

cdri Sk yRé tiyy b § @nyhe phenybied- (1, 2, 3, 4-tet rahydro-
i soqul nolin-6-yl)-urea hydrochl oride The title
compound (566 ny, quantltatl\re ynel d) was

AT T

(63a) trans-6-[3-(4-methanesulfinyl-phenyl)-ureido]-3,4-

7.10 (1H, d, J = 8.2
2.

O__

dihydro-lH-isoquinoline-2-carboxylic acid 4-
methoxycarbonylmethylcyclohexyl ester

To a mixture of trans-6-[3-(4-methylsulfanyl-
phenyl) -ureido]-3,4-dihydro-1H-isoquinoline-2-carboxylic
acid 4-methoxycarbonylmethylcyclohexyl ester (1.85 g)
obtained 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
aqueous solution of sodium bicarbonate and saturated
brine, then dried over sodium sulfate, and then
concentrated. The residue was purified by column

chromatography'(dichloromethane/methanol=3:l and then



obtained as a gray solid in the sane way as in Exanple
(22b) from 6-[ 3-(3-net hyl sul fanyl - phenyl ) -urei do] -3, 4-
di hydro-1 Hi soqui nol i ne-2-carboxylic acid tert-butyl
ester (670.ng) obtained in Exanple (64a). 1H NWMR (400
Mz, DMBO-d6): 6 (ppn) = 932 T1H s), 9.29 (1H s) ,
9.23 (1H, brs) , 7. 49 (1H dd, J =2. 0 and 2. O -
195 Hz), 7.39 (1H, d, J = 2.0 Hz), 7.29 (1H dd, J =
8.6 and 2.3 Hz), 7.22 (1H, dd, J = 7.8 and 7.8 Hz),
dip@mmﬁzf(m/maﬁharﬁbls%ﬂ.)wth ebtajn 4héot{fhHe t, J
4.3 Hz), 3.38- 3.34 (2H m, 2.98 (2H t, J = 6.2
cq.qgaoungi 4(61 (?{J]Hg,s)72 X 64%)a white solid.
trans- 5 &3 nmet hyl sulfanyl phenyl ) - ur ei do] 3, 4-
"Hd NMRdr 60§ HM §oq@iM$&—|d5é :28cdpporyH @-dd d( 14, brs), 8.87

Gttt 106G e :' ) s’ Dot 0 1A/t Fd e dayas €.
'2 ot ?oﬁqé&’ﬁ %2@1{% i Tobngi Hakt of - 13061E,
95 gzqua%d 1 Exami s (16) #17 3.58 (31, 5), 3.57 (28,

dl fanyT - pheny

3-{ L etr r ol e
b hyL:((JIr o?hlzboﬁgof %Gh%@ngz)ﬁ zggg:ﬂedl%]n@%%nplug ?%4B§HTh

2 1ot hydy esd erg (<254, ez was1 hygleol yzedoiin Lhe samg_yays
as 1In Exarrple 2 to obtain the title corrpound (135 ny,

(H6%m) a9 .a Greasn cotr efl) sol j - 1H NMR2 1408 MHz

DI\/SOd6): 5 (ppm = 12.1 (1H s), 8.81 (1H, s), 8.73
(3, ts)ansr&H8 {-AH ~delthdnesdl Bimpi-ghénklz) rur£id3] €3H4 -

s), 7.23-7.19 (2H, m, 7.14 (1H, d, J =9.0 Hz), 7.09
dqudrqflﬂrisngimq)inihzﬁbqnbﬁxglid zc¥d84Hz), 4.51-

4.46 (3H, m, 3.57 (2H, t, J 6.1 Hz), 2.75 (2H, t, J
ca{boxymethyl 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
(l1H, s), 8.82 (1H, s), 7.65 (2H, d, J = 8.6 Hz), 7.60 (2H,
d, J =8.6 Hz), 7.34 (1lH, brs), 7.24 (1H, 4, J = 8.6 Hz),
7.10 (1H, d, J = 8.2 Hz), 4.51-4.47 (3H, m), 3.57 (2H, t,
J=6.1Hz), 2.76 (2H, t, J = 6.2 Hz), 2.71 (3H, s), 2.12
(2H, d, J = 6.6 Hz), 1.95-1.81 (2H, m), 1.77-1.74 (2H, m),
1.68-1.63 (1H, m), 1.39-1.30 (2H, m), 1.12-1.02 (2H, m);

MS (ESI) m/z: 514 (M + H)".



5.9 Hz), 2.46 (3H, s), 2.11 (2H, d, 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; M (ESI) m z:
498 (M + H+. 196 (Exanpl.e. 65)
trans- 6- [ 3- (3- met hanesulT iTR/A - phenyl ) -
ur ei do] - 3, 4- di hydr o- 1H i soqui nol i ne- 2-carboxylic acid
4= car boxynet hyl -cycl ohexyl ester 0 HHII NCQ /NI
SIl CH3 Oy NO( / O HO O (65a)
t r atBx &ap Be ( 84 retiraneseH Byl 3 ety )suilrfsirdol] ~$henyl) -
di hydro- 1Hi soqui nol i ne- 2-carboxylic acid 4-
umedndnxycér@gwdm-rmrwq}hnewl1@§t%rcarhl@owh@ acid 4-
conmpound (559 77%_ was obtained as a pale pink
cagbbKaTER MiHe CYAONARY LS e Exanpl e (64a) from
trans-6-[ 3-( 3- nethylsulfanyl phe l) - ureldo] 3, 4-di hyd
ro- 1H i soquinoli ne: 0XN|IC cid.4

exy est ﬁ@%
obtalned ni d/ale [ (64c). 1H NWR
(4@0 %\ﬁﬂ s (pfM) = 9. P ( brs), 8.82
(1 Sl 1H dd, J:20and20|—|z)
(2H , 7.48 (1H, d, J = 7.5 Hz), 7.36
(1Hs)724(1H d, J =7.5 H), 7.10 (1H, d, J =
A plndk lé@fﬁan pBe$1 3Ure§ho 3399-3i%¥dro-
a@ @[,3 %m St 9 S ANTS) 75
1H;¥§odﬁlﬁbfiﬁé3?*Eérbdx?ﬁx& Qeld tert butyl ester

The title compound (1.43 g, 87%) was obtained as a
pink solid in the same way as in Example (26a) from 6-
amino-2N-Boc-1, 2, 3,4-tetrahydroisoquinoline (983 mg) and
3-methylsulfanyl-phenyl isocyanate (0.66 mL).

'H NMR (400 MHz, CDCl;: d (ppm) = 7.33-6.70 (5H, m),
7.31 (1H, brs), 7.20 (1H, dd, J = 7.8 and 7.9 Hz), 7.11
(1H, 4, J = 8.3 Hz), 6.96 (1H, 4, J = 7.8 Hz), 4.50 (2H,
s), 3.59 (2H, t, J = 5.3 Hz), 2.75 (2H, t, J = 5.1 Hz),
2.45 (3H, s), 1.51 (9H, s).

(64b) 1-(3-methylsulfanyl-phenyl)-3-(1,2,3,4-tetrahydro-
isogquinolin-6-yl)-urea hydrochloride

The title compound (566 mg, guantitative yield) was
obtained as a gray solid 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).

'Y NMR (400 MHz, DMSO-d6): & (ppm) = 9.32 (1H, s), 9.29
(1H, s), 9.23 (1H, brs), 7.49 (1H, dd, J = 2.0 and 2.0



(2H, m, 1.75-1.65 (3H, m, 1.40-1.30 (2H m,
1.14-1.03 (2H, m. - 197 (65b)
trans- 6-[ 3- (3- met hanesul fi nyl - phenyl ) - ur ei do] - 3, 4-
di hydr o- 1Hi soqui nol i ne- 2- igéboxyllc acid 4-
car boxynet hyl - cycl ohexyl " e
trans-6-[ 3- ( 3- Met hanesul fi nyl - phenyl ) - urei doj - 3, 4-
di hydr o- 1H i soqui nol i ne- 2-carboxylic acid 4-
nethoxycarbonylnethylcyclohexyl ester (559 ng)

HZ))b't a? n%%l (3 Ejoanfi)l ® 168alzwashylr 6L§izeddi nJt e 8samand

e 2to obtaln the title conpound 516
211%; H%%7a%2 rﬁh@% sol Td/ - BHARAR éﬁoﬁzm @é@):@H:
= 12.1 (1H, 1H, 89 (1H,
mhr S G0 L1l gyh) 7 BTG d8H( oy JL? 1735820 13- 39 -
3 (2 10, (1H, d
43% K%szm%s& % %H57t( "63] g 2HéH§ (3F765) -
J =5 7 2H, 4,
LR 3“169&?-@%%?#%%?“% RRsRVS Altrgytao] -3
d%%?griﬁffEé§§ﬁ%%ﬂal%%24%N%a%%o&§w%gggc1é %26§ 02 (2H
cd F8889Re 1Ry 3 &1&89 omeLRgk- phenyl) -

ur ei doj - 3, 4- di hydr o- 1 I soqui nol i ne- 2-car boxylic acid

4- Q%&WF@M cyrd ohgexyhuest etabivel Vhdkd) Fwak
obtained in the same way as in Example (le) from trans-
(4-hydroxy-cyclohexyl)-acetic acid methyl ester (390 mg)
obtained in Example (1d) and 1-(3-methylsulfanyl-phenyl)-
3-(1,2,3,4-tetrahydro-isoquinolin-6-yl)-urea
hydrochloride (566 mg) obtained in Example (64b). This
methyl ester (251 mg) was hydrolyzed in the séme way as
in Example 2 to obtain the title compound (135 mg, 56%)
as a cream-colored solid.
'H NMR (400 MHz, DMSO-dé): & (ppm) = 12.1 (1H, s), 8.81
(1H, s), 8.73 (1H, s), 7.48 (1H, dd, J = 1.9 and 1.9 Hz),
7.33 (1H, s), 7.23-7.19 (2H, m), 7.14 (1H, d, J = 9.0 Hz),
7.09 (1H, 4, J = 8.2 Hz), 6.85 (1H, 4, J = 7.8 Hz), 4.51-
4.46 (3H, m), 3.57 (2H, t, J = 6.1 Hz), 2.75 (2H, t, J =
5.9 Hz), 2.46 (3H, s), 2.11 (2H, d, 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: 498 (M + H)™.



0 Oy NO HOO 0O - 198 (66a)

6-[3-(3-trif|uoronethyl-phenyl)-ureido]-3,4-

di hydr o- 1H i soqui nol i ne- 2-carboxylic acid tert-butyl

ester The title conpound (1. 31 g, quantitative yield)

was obtained as a whité $36 d in the same way as in

Exanple (26a) from

6- am no- 2N- Boc- 1, 2, 3, 4-t et rahydr oi soqui noline (745

ng) and 3-trifluoromnethyl-phenyl isocyanate (0.50

L) (ExddhiNMR @300t Mrzs-E€DCI3) 3-Betppmesulficy (-HhHenyl) -

brs), 7.62 (1H, d, J =8.6 Hz), 7.42 (1H, dd, J = 7.8
urando7-8, #ziihydret 1HtHsoguinodines marm@lacwyskﬂ-

m, 4.53 (2H, s), 3.64 (2H, t, J =6.1 Hz), 2.80 (2H,
cabbgxymetByl ¢ gMclopexyle@ster

1-(3-trifluoronethyl-phenyl)-3-(1, 2, 3, 4-tetrahydro-

i soqui nolin-6-yl)-urea hydrochloride The title

conmpound (1.12 g, quantltatlge yﬁbld) was [l obt ai ned as
(22b) from6-[3-( onetlhyl -

ur;ido 354 '.qU|n@I|ne-- ar boxylic acid
teft-b est e (1 31 g) obtai ned in Exanple (66a).
1k > 00 MHZ0 DMSO-d6): S (ppm = 9.51 (1H, s),

H% 21 (1H, s), 9.03 (1H, brs), 8.04 (1H, s), 7.56 (1H,
= 8.2 Hz), 7.52 (1H, dd, J = 7.8 and 7.8 Hz),
67}a§2 dbds-&-13L =3 h&ﬁﬂﬁesﬂlﬁ&ﬁl&bhényi mufeidd]Ha) 4-
9 (1H, dd, J = 8.4 and 2.1 Hz), 7.14 (1H d, J:
dl&y@ﬂ'&)lﬁ—‘ks&dﬁﬂ)l'ﬂ)e—2Bca'iﬂoéiﬂid:,adid 6-4 Hz), 2.98

(2H, t, J = 6.2 Hz).
methoxycarbonylmethylcyclohexyl ester

The title compound (559 mg, 77%) was obtained as a
pale pink solid in thé same way as in Example (64a) from
trans—6-[3—(3;methyléulfanyl—phenyl)—ureido)—3,4—dihydro—
1H-isoquinoline-2-carboxylic acid 4-
methoxycarbonylmethylcyclohexyl ester (700 mg) obtained
as an intermediate in Example (64c).

'H NMR (400 MHz, DMSO-d6): & (ppm) = 9.13 (1lH, brs), 8.82
(1H, brs), 7.90 (1H, dd, J = 2.0 and 2.0 Hz), 7.52-7.45
(2H, m), 7.48 (14, 4, J = 7.5 Hz), 7.36 (1lH, s), 7.24 (1H,
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).



199 (66¢)

trans-6-[3-(3-trifluoronethyl-phenyl)-ureido]-3, 4-

di hydr o- 1H i soqui nol i ne- 2-carboxylic acid 4-

car boxynet hyl - cycl ohexyl _ i%g Met hyl ester (640 ng,

quantitative yield) was o ined in the sane way as

in Exanple (le) fromtrans-

(4-hydroxy-cycl ohexyl)-acetic acid nethyl ester (289
) obtained in Exanple (l1d) and 1-(3-trifl uoronethyl

ﬁE@nw Dargs~(6r; 23-3( ﬁ-mééith%mﬁyauéf ispgubhehiyh) 6uykydaded, 4~

hydrochlorlde (446 ng) obtained in Exanple (66b) This

- htisgo Qe Wy e wasCayapPEly 2edaradt Be same way

aa%xyr%f?‘w% St el ""éﬁ'lat%%% ELBBW‘ES""%‘&E% 4e): 8
o} CRRCE, %) 7 SR B s ) 037 40
e el gl e o i 13
"R TR E TR 1
1K:@iaﬁale @g%ﬂ-ﬁﬁ%(%i?r81yzéd4gn 22 62He ka as in

1.40-1. 29 mz: 520 (M +

Eiiﬁ@ﬂ&ﬂzeﬁﬁﬁomt@ﬂﬁ 6hé3t£81EI@@h@oﬁh@nx516Uhgld©B as
3, 4-di hydr o- 1H i soqui nol i ne- 2- car boxylic aci
witardoxyhed hyl - cycl ohexyl ester 200 YNF NO

'H NMR (400 MHz, DMSO-d6): & (ppm) = 12.1 (1H, s), 9.19
(1H, 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 (1H, d, J = 8
Hz), 4.51-4.47 (3H, m), 3.57 (2H, t, J = 5.9 Hz), 2.76

(2H, t, § = 5.9 Hz), 2.73 (3H, s), 2.11 (2H, d, J

7.0

a

.6

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-trifluoromethyl-phenyl)-

ureido]-3,4-dihydro-1H-isoquinoline-2-carboxylic acid 4-

carboxymethyl-cyclohexyl ester

\\O
ORI
O
HO



OY HO O (67a)
6-[ 3-(3-fluoro-phenyl)-ureido]-3,4-di hydro-| H
i soqui nol i ne-2-carboxylic acid tert-butyl ester The
title conpound (1.16 g, q%%%titative yi el d) was
obt ai ned as a white solid-i 1 the sane way as in
Exanple (26a) from
6- am no- 2N- Boc- 1, 2, 3, 4-t et rahydr oi soqui noline (745
my) and 3-fluoro-phenyl isocyanate (0.41 wH). 1H NMR
(664D06MHB - (BBCE3f Luogofephyy I=rhe3rle. SorgBipl g, 4-
7.24-7.19 (2H, m, 7.04 (1H d, J = 7.8 Hz), 6.76 ilH,
difpidro31E-859quA80o8 ineRZ CALRY A agid Feat toptyd, J
=59 Hz), 2.76 (2H, brs), 1.51 (9H, s) (67b)
esgers3-fl uoro-phenyl)-3-(1, 2, 3, 4-t et rahydr o-
i soqui nolin-6-yl)-urea hydrochloride . The title,
con%%%nﬁl%é%ScﬁﬁgoﬂagnﬁEtggi5@ ﬁ%ﬁﬁ%lRéifv%ﬂ%%ﬁ¥ﬂﬁi¥ﬁF
pal el Low,solid i.n the same way as_in__EX I
ooF538e% Emeo e (o106t A brany | JoU arab] 23, 4t Erinple
i_hydro-| B i i@ ine- 2- carpoxyl | ' o] -
A s T e S C TR
B = _ )i Heosko
g PR A SR S bt D st gratits)
m}-9 Hz), 7.33-7.28 (2H, m, 7.14 (1H, d, J = 8.6 Hz),
.10 (1H, dd, J = 7.4 and 1.9 Hz), 6.80-6.76 (1H, m,
'HANMR ga'o ﬁhz,Bc%m%?H,at(png 6.5 k) (12, 98r62H, .62
= 6.2 Hz). - 201

67c) trans
(1H6- [B- (B=f laud atphenyl 42 uteiidodid3, 4- di fiydrend 7.8 Hz),
1H i soqui nol i ne- 2- carboxyl i ¢ acid 4-carboxynet hyl -

7.31 (1H, 4, J = 7.5 Hz), 7.33-6.63 (5H, m), 4.53 (2H, s),
3.64 (2H, t, J = 6.1 Hz), 2.80 (2H, brs), 1.52 (9H, s).
(66b):1—(3—trifluoromethyl—phenyl)—3—(1,2,3,4—tetrahydro—
isoquinolin-6-yl)-urea hydrochloride

The title compound (1.12 g, quantitative 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-1lH-isoquinoline-2-carboxylic acid
tert-butyl ester (1.31 g) obtained in Example (66a).
'H NMR (400 MHz, DMSO-dé): & (ppm) = 9.51 (1H, s), 9.21
(1H, s), 9.03 (1H, brs), 8.04 (1H, s), 7.56 (1H, d, J =
8.2 Hz), 7.52 (1H, dd, J = 7.8 and 7.8 Hz), 7.42 (1lH, d,
J=1.9 Hz), 7.32 (1H, 4, J = 7.1 Hz), 7.29 (1lH, dd, J =
8.4 and 2.1 Hz), 7.14 (1H, 4, J = 8.2 Hz), 4.20 (2H, s),

3.36 (2H, t, J = 6.4 Hz), 2.98 (2H, t, J = 6.2 Hz).



cycl ohexyl ester Methyl ester (580 ng, quantitative
yield) was obtained in the sane way as in Exanple
(1e) fromtrans- (4-hydroxy-cycl ohexyl)-acetic acid
met hyl ester (289 ny) optfggeg in Exanple (id) and
1- (3-fl uoro-phenyl)- 3-
(1, 2,3,4-tetrahydro-isoqui nolin-6-yl)-urea
hydrochl oride (386 ng) obtained in Exanple (67b).
This methyl ester_ (580 ng) was hydrolyzed in the same
(&) asrams Bxahpt 3 2triblepranathé-phehsgleonpednd ] 3500 -
ny, 899? as a white solid. 1H NVR (400 M4z, DMSO- d6):
dyipgo=lHpigoquiokineglggarperyldy agidsdelH, s),
7.50 (1H,. df, J = 11.8 and 2.2 Hz), 7.33-7.27 (2H,
Cﬁﬁ?o%%%t?ﬁi%ckﬂ?l%h%x%?se%&?? 7.11-7.08 (2H m), 6.78
(1H, : =.12.0 4.3 Hz 4,51-4.47, (3H, nm,
3. 57T St %‘?%)dll&% %l?gi%t%%ﬁ“‘{? 351%£@? 7WaRp)
= Hz) ., .1.95-1.91 H 17

o%%%‘{%:m ﬁ%},‘gf%‘g‘? 1‘9%% %iH,l%ni%,XaTPgﬁ- %i%@) ?fﬁ,m %f,ans‘
4. 1o (@tbnddyl : & &Lt
((éiiﬁ%%§96 gtrans¥6pg%§%?%glg%ﬁgré%gg ¥g§i§§Fthﬁg_mg)

otk 1 504U MOk & A8 Pe CRTHPXYhHC 1aQRd 44 ¢l BoXHEREHRY |-
cycl ohexyl ester - 202 NNCH3 O Y IC(:r O "HO

péBaA)) -3~ (1,2,3,4-tetrahydro-isoquinolin-6-yl) -urea

6- (3-mtolyl-ureido)-3, 4-di hydro- 1H i soqui nol i ne- 2-
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
(14, s), 8.85 (1H, s), 8.04 (1H, s), 7.57-7.49 (2H, m),
7.35 (1H, s), 7.31 (1H, d, J = 7.4 Hz), 7.23 (1lH, 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), 2.76 (2, t, J = 5.9 Hz),
2.12 (2H, d, J = 7.4 Hz), 1.95-1.91 (2H, m), 1.77-1.74
(2H, m), 1.68-1.63 (1lH, m), 1.40-1.29 (2H, m), 1.40-1.29
(2H, m);

MS (ESI) m/z: 520 (M + H)*.

(Example 67) trans-6-[3-(3-fluoro-phenyl)-ureido]-
3,4-dihydro-1H-isoquinoline-2-carboxylic acid 4-

carboxymethyl-cyclohexyl ester



carboxylic acid tert-butyl ester The title conpound
(1.13 g, 99% was obtained as a white solid in the
same way as in Exanple (26a) from 6-

am no- 2N- Boc- 1, 2, 3, 4-t et r ahydr oi soqui nol i ne (745 ny)
and mtolyl isocyanate'(d2 ). 1H NMR (400 MHz,
CDC13) : 6 (ppm = 7.36-6.74 (6H, m, 7.18 (1H, dd, J
=7.7and 7 . 6 FE) 7.12 (1H d J=8. 3 H)
6.90 (1H, d, J = 7. FE 49 (2H s) 3.58 (2H
brs), 2.73 (2H t, = 2130 (3H, s) 1.50

(9H, S). (68b)

1-(1, 2, 3, 4- tetrah dro- |no 6 3-mtolyl-

ur ea hydeachl N e céhpou d_£918 ny, 979
S lil!id

asila pale pink solid in the sane way as
from
H®- (3¥mt oT yl - ureldo) 3, 4-di hydr o- 1Hi soqui nol i ne- 2-
carboxyllc acid tert-butyl ester (1.13 ) obt ai ned in
( Sean el 3(46@a7flq%wm1?%b> Wﬁel@JR/BOBdéy léyeiﬁﬁr-r)lﬁ—
9.10 (1H, brs), 9.07 é 8. 97 § 40 (1H,
1~°cpqlamolzlr09~r%7fial7b%>eyll702af0f Hteﬁ{r' ty3 Ff*ﬁerd J =

(1HThd2 t\f.?t_'l.leg c(o%nglaq_tg';jd él 7196 (%.’H c?lgan‘altagb%e gfle;léﬁzyas
o@taﬁnadégglié§hit% ggl%étﬁn thg fgge w§§)as %ngéxa%%He
ﬁégpsf§o$36n§é9£¥L Hiﬁbgoi § é dihydranblroisoquinoline

I Soqul nol I ne- car oxylic aci d

ﬁ‘ag%gpxyﬁ&t §¥E1GM%OE%M§1 esberaMakhy!(ceatiemi()575

antitative yield
'H NMR (400 MHz, CDCl3). 8 (ppm) = 7.39-6.59 (5H, m),

7.24-7.19 (2H, m), 7.04 (1H, 4, J = 7.8 Hz), 6.76 (1lH, dd,
J = 8.5 and 8.5 Hz), 4.50 (2H, s), 3.61 (2H, t, J = 5.9
Hz), 2.76 (2H, brs), 1.51 (9H, s)
(67b) 1-(3-fluoro-phenyl)-3-(1,2,3,4-tetrahydro-
isoquinolin-6-yl)-urea hydrochloride

The title compound (965 mg, quantitative yield) was
obtained as a pale yellow solid in the same way as in
Example (22b) from 6-[3-(3-fluoro-phenyl)-ureido]-3,4-
dihydro-1H-isoquinoline-2-carboxylic acid tert-butyl
ester (1.16 g) obtained in Example (67a).
'y NMR (400 MHz, DMSO-dé6): & (ppm) = 9.44 (1H, s), 9.24
(14, s), 9.15 (1H, brs), 7.52-7.49 (1H, m), 7.39 (1lH, d,
J =1.9 Hz), 7.33-7.28 (2H, m), 7.14 (1H, 4, J = 8.6 Hz),
7.10 (1H, dd, J = 7.4 and 1.9 Hz), 6.80-6.76 (1lH, m),
4.20 (2H, s), 3.36 (2H, t, J = 6.5 Hz), 2.98 (2H, t, J =

6.2 Hz).



obtained in the sane way as in Exanple (le) from
trans- (4-hydroxy-cycl ohexyl)-acetic acid nethyl ester
(289 ng) obtained in Exanple (Id) and
1-(1, 2, 3, 4-tetrahydro-
isoquinoIin-6-y|)-3-n}td1y%Q%réa hydrochl ori de (381
ng) obtained in Exanple (68b). This nethyl ester (575
ng) was hydrolyzed in the sane way as in Exanple 2 to
obtain the title conpound (499 ng, 89% as a yell ow
65704 ctramﬂvﬁ?(ﬂ@rﬁ\morqjmrdﬁ; are@plm] -3, 42dihydeo-
8. (1H, s), 8.67 (1H, s), 32 (2H, d, J. =9.0
1PHzJ)soq7ner®1(lm 2dcaerOX>81163 r&§ld7415a€ AXveethyl= 7.6
and 7.7 Fgg 7.08 (1H, d, J 8.6 Hz), 6.78 (1H, d, J
cycphpyph 54%’:1446 (3H n), 3.57 (2H, t, J = 5.9

Hz) , 6.1 Hz),.2. 27 (3H 2.11
(2HMe§hY§ g 45]80 %5 ‘%Luadgtl*iaz‘%ﬁv%r) Yiif% Yagy
kg erlgdil (% Ige’(\g%r:%)l% éxaﬁmgég QZHH)qom trans-
ﬁ@ﬁﬁ BridedditriEl yopanpthyl nyl
15%?c3§§%$y F+?SOEU|no#?ne-gﬁkargggeﬁl02§§|g@
oxéltafr?écboesy@tmg@y@i@heﬁa ester £204 rcHpHeM, 1/ N3l
"OONOF O0Y HO 0 (69a)
(671 33 (A-det £ dnpd poet Syda phebyh ) 6urel) dalred, dydrochloride
di hydro-1 H i soqui nol i ne-2-carboxylic acid tert-butyl
(386 mg) obtained in Example (67b). This methyl ester
(580 mg) was hydrolyzed in the same way as in Example 2
to obtain the title compound (500 mg, 89%) as a white
solid.
4 NMR (400 MHz, DMSO-d6): & (ppm) = 12.1 (1H, s), 8.97
(1H, s), 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
(2, m), 6.78 (1H, dt, J = 12.0 and 4.3 Hz), 4.51-4.47
(3H, m), 3.57 (2H, t, J =6.0 Hz), 2.75 (2H, t, T = 5.7
Hz), 2.12 (2H, d4, J = 7.0 Hz), 1.95-1.91 (2H, m), 1.77-
1.73 (2H, m), 1.68-1.62 (1H, m), 1.39-1.30 (2H, m), 1.12-
1.01 (2H, m);

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

(Example 68) trans-6-(3-m-tolyl-ureido)-3,4-dihydro-
l1H-isoquinoline-2-carboxylic acid 4-carboxymethyl-

cyclohexyl ester



ester The title conpound (1.00 g, 77% was obtai ned as
a white solid in the sane way as in Exanple (26a)
from 6- am no- 2N Boc- 1, 2, 3, 4-tetrahydroi soqui nol i ne
(745 ng) and 4-trifluoronethyl-phenyl isocyanate
(0.51 nL). 1H NMR (400 WMHZO2CBC13) : S (ppm =
7.56-7.42 (5H m , 7.33-6.55 (4H, m 4.52 (2H, s)
3.63 (2H, t, J 6.1 Hz) , 2.78 (2H, brs), 1.52 (9H,
s). (69Db)
1-(4-trifluoronethyl -
i soqui nolin-6-yl)
compound (851 ng, yel | ow solid
in the sage.¥ ' SF: oIe @22b) 6-
[ 8 (4- 'uor d -thyI phenyl ) -ureido] -3, 4-di hydro-| H
slQquyj pe- 2-@ar boxylic acid tert-butyl ester (1.00
Obt ai’ned i n Exanple (69a). 1H NVR (400 MHz,
DMSO-d6) : S (ppm 62 (1H, s) 9.30 . (1H,, s)
(682136¢ 1B -mpite yl?“uefgmoez%mdmydfp g aeinohine-2-
1.9 Hz), 7.32 (1H, é = 8.4 and 2.1 Hz), 7.15 (1H,
cagboyyilg §Chs) teF ity u(t:}’ &5TeB 37.3.34 (2H m). 3. 00-
2.99

tr oRad 6%59%409}“??%‘&% gﬁretlﬁyﬁ o V3T SRS G.2s @

D SR T el S e cr oy CREERENBEL ] (Fo7) frem 6
amﬁ.ﬁ%rl@l\lt—%tdcv%],)%% d)_ ﬁ’@@rakﬂ?&@bf@gquﬁnoibﬁes@ﬂES\A@M asnd

fron1trans-

L4hydr, faﬁggg1 sagefic acid methyl ester (362
“1§g oltaf:ed In Exanple (1d) and 1-(4-trifl uoronethyl

ly NMR (400 MHz, CDCls): & (ppm) = 7.36-6.74 (6H, m),

phenyl) 3- (

ﬁrahydro-
r4le

7.18 (14, dd, J = 7.7 and 7.6 Hz), 7.12 (1H, d, J = 8.3
Hz), 6.90 (1H, d, J = 7.4 Hz), 4.4% (2H, s), 3.58 (2H,
brs), 2.73 (2H, t, J = 5.7 Hz), 2.30 (3H, s), 1.50 (9H,
s) .
(68b) 1-(1,2,3,4-tetrahydro—isoquinolin-6-yl)-3-m-tolyl-
urea hydrochloride

The title compound (918 mg, 97%) was obtained as a
pale pink solid in the same way as in Example (22b) from
6~ (3-m-tolyl-ureido)-3,4-dihydro-1H-isoquinoline~2-
carboxylic acid tert-butyl ester (1.13 g) obtained in
Example (68a).
'y NMR (400 MHz, DMSO-d6): & (ppm) = 9.10 (1H, brs), 9.07
(14, s), 8.97 (1H, s), 7.40 (1H, d, J = 2.0 Hz), 7.30-
7.27 (24, m), 7.23 (1H, d, J = 9.0 Hz), 7.15 (lH, dd, J =

7.8 and 7.8 Hz), 7.12 (1H, 4, J = 8.2 Hz), 6.79 (1H, d, J



phenyl)-3-(1, 2, 3, 4-tetrahydro-i soqui nolin-6-yl)-urea
hydr ochl ori de (558 ny) obtained in Exanple (69b) This
met hyl ester (800 ng) was hydrolyzed in the sane way
as in Exanple 2 to obtalgx&ﬂg title conpound (651 ny,
84% as a white solid (400 Mz, DVsO-d6): 6
(ppm = 12.1 (1H, s), 9.28 (1H, s), 8.94 (1H, s)
7.68-7.62 (4H, n) 7.34 (1H, d, J = 1.2 Hz), 7.25

1H, dd, J = 8.6 and 1.6 Hz 711(1H d J =28.6
¥, Hg) 51441&7 @ﬂﬂ &ﬁ B39 (PH, &, J = 6.4 Fg), 2.97
276(2Ht 211(2Hd J = 6.6 Hz),
(24,98 fg16(éHHZﬁ) 2127 [3H4 $2H, n), 1.68-1.63 (1H,
(ESI)

R it et
is?q?%&ﬁﬁ%nﬁo%mr e i L Pt yme sy - gvclonexyl

oxymet hyl - cycl ohexyl ester 206 HHMN /N CH3
eaccaeéj ~ld( OO0 ~I I( HO (70a)

6" [?ﬂe(:ﬁg?t By sehemyly i il AW Al was

i soqui nol'i ne-2-carboxylic acid tert ester

odtdileLampawd {had Wy &slanhi takhyEeViebd) r¥as trans-
obtained as a white solid in the sane way as in

(e ok y{(ReA)oHd00M ) ~acetic acid methyl ester (289 mg)
6- am no- 2N- Boc- 1, 2, 3, 4-t et r ahydr oi soqui nol i ne
obtained in Example (1d) and 1-(1,2,3,4-tetrahydro-
isoquinolin-6-yl)-3-m-tolyl-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 yellow solid.
'H NMR (400 MHz, DMSO-dé): & (ppm) = 12.1 (1H, s), 8.69
(1H, s), 8.67 (1H, s), 7.32 (2H, d, J = 9.0 Hz), 7.22 (2H,
d, J =8.6 Hz), 7.15 (1H, dd, J = 7.6 and 7.7 Hz), 7.08
(lH, 4, J = 8.6 Hz), 6.78 (1H, d, 0 = 7.4 Hz), 4.51-4.46
(3H, m), 3.57 (2H, t, 3 = 5.9 Hz), 2.75 (2H, t, J = 6.1
Hz), 2.27 (3H, s), 2.11 (2H, d, § = 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)".

(Example 69) trans—-6-[3-(4-trifluoromethyl-phenyl)-
ureido]-3,4-dihydro~1H-isoquinoline-2-carboxylic acid 4-

carboxymethyl-cyclohexyl ester



(745 ng) and 3-ethyl -phenyl isocyanate (0.51 niL). 1H
NVR (400 MHz, CDC13) : 6 (ppm) = 7.37 (1H, brs) , 7.23
(1H, d, J = 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 (1H, d,
J=7.4 Hz), 6.75 (1H, P4 4.50 (2H, s), 3.59 (2H
brs), 2.74 (2H, brs) , 2.61 (2H, q, J = 7.8 Hz)

1.50 (9H, s) , 1.21 (3H, t, J =7.4 Hz). (70Db)

1- (3-ethyl -phenyl)-3-(1, 2, 3, 4-tetrahydro-

I soqui nolin-6-yl)- urea hydro hloﬂﬂde The title
compound (977 ny, R ‘ NG

in the sane way as i

[3'(3'6 K nyN

e-02-c4 ylicllacid tert-butyl o~g)

opbtai ne Exanple (70a). 1H NMVR (400 NHE DMSO- db) :
HE (] 9. 06 (1H brs) 8 99 (1H s) 8.92 (1H, s),
7.41 (1H, d, J = (1 s), .7.29-7.23
6(92391 %[3—ﬂ4r$qllﬂu<arcom%t@1r@h%ni>z gregfol -3, 43 (1H,

6.83 J =70
dl(kmqlros-)m B A e e

57 (2H, q, J = 7.5 Hz), 1.17 (3H, t, J = 7.6 Hz).
e S(tﬁi‘c)

tra%%e t&%lgsf%%gxtoxyl |&0‘%%eLﬂQ%y3wéédBB¥Q£Hé&F§s a

I Ssoqul noline- C acl

wﬁft‘:@féﬁ&ﬁy&e}#y{h&ygéﬁ@eﬁy a8stgr eiakbyle e@tes%r E49 6-

ng, quantitative yleld) was obtained'in the sane way

aﬁﬁhélbﬂaﬁgﬁu? i|§)4if@ﬂléﬁﬁﬁ§0130 ulnollne (745 mg) and
(4- hydr oxy- cyclohexyl) acetic acid nethyl ester (362

4R £ O Bheeh { D-Fxanpl ei ébdyannde (0.51 mL).
1- (3-et hyl - phenyl ) - 3-

'H NMR (400 MHz, CDCls): & (ppm) = 7.56-7.42 (5H, m),
7.33-6.55 (4H, m), 4.52 (2H, s), 3.63 (2H, t, J = 6.1 Hz),
2.78 (2H, brs), 1.52 (8H, s).
(69b) 1-(4-triflucromethyl-phenyl)-3-(1,2,3,4-tetrahydro-
isogquinolin-6-yl)-urea hydrochloride

The title compound (851 mg, 99%) was obtained as a
yellow solid in the same way as in Example (22b) from 6-
[3-(4-trifluoromethyl-phenyl)-ureido]-3,4-dihydro-1H-
isoquinoline-2-carboxylic acid tert-butyl ester (1.00 g)
obtained in Example (69a).
'H NMR (400 MHz, DMSO-d6): & (ppm) = 9.62 (1H, s), 9.30
(14, s), 9.13 (1H, brs), 7.68-7.62 (4H, m), 7.40 (1H, d,
J=1.9 Hz), 7.32 (1H, 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).



(1, 2,3, 4-tetrahydro-isoquinolin-6-yl)-urea
hydrochl oride (498 ng) obtained in Exanple (70Db).
This methyl ester (740 ng) was hydrolyzed in the sane
way as in Exanple 2 to ob&e§n the title compound (677
- ng, 94% as a white solid H NVR (400 MHz, DMSO d6):
6 (ppm = 12.1 (1H, s), 8.63 (2H s), 7.33 (2H, s),
7.24-7.15 (3H, m, 7.08 (1H, d, J = 8.6 Hz), 6.82
(IH d, J =7.4 Hz), 4.52-4.46 (3H, m, _3.57 (2H t,
(6Pa) B.1RNE)6- 9376419Fﬂfluoyome5 glHphenylsrureidolq3 -
= 7.7 Hz 2.12 (2H, d, = 7.1 Hz), 1.95-1.91 (2H,
d%ﬁyd497 11 yaaybrpl ppe- % GsrkogzlefHaCﬁF 41.39-1. 29

gt I@fol—ﬁ-sr%e%Engzmlé 7y o A
”a eotgw&ncﬁpﬁ ore: 80l Bl e dEr b ilxansa%ﬁét Hge-

slleal £ i 0%et B M0 e O, rana

<@r(€dpo>£yla§,cyéﬁégyi;Baéegll@/%rchlhkeltﬁg,qwe@%me( 2 mg)

carboxyl1c acid tert-butyl ester The trtle conpoun

chdailfed i QUBRELDBLT VEaYi Bhe) 1waS - tqqtfqlu%%n@%rﬁﬂm te
solid in the sane way as in Exanple (26a) from

plfe@yil NO3 2Nt BRE3 14 2+ 31 4ahetirahidioojisequiineldna ) (wds

ng) and p-tolyl isocyanate (0.45 nli).
hydrochloride (558 mg) obtained in Example (69b). This
methyl ester (800 mg) was hydrolyzed 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-dé6): & (ppm) = 12.1 (1H, s), 9.28
(1H, s), 8.94 (1H, s), 7.68-7.62 (4H, m), 7.34 (1H, d, J
= 1.2 Hz), 7.25 (1H, dd, J = 8.6 and 1.6 Hz), 7.11 (1lH, d,
J = 8.6 Hz), 4.51-4.47 (3H, m), 3.57 (2H, ¢, J = 6.1 Hz),
2.76 (24, t, § = 5.6 Hz), 2.11 (2H, d, J = 6.6 Hz), 1.95-
1.91 (2H, m), 1.78-1.74 (2H, m), 1.68-1.63 (1H, m), 1.39-
1.29 (2H, m), 1.12-1.03 (2H, 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



1H NVR (400 MHz, CDC13) : 6 (ppm = 7.36-7.25 (1H, m,
7.23 (2H, d, J =8 . 2 H) , 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,  brs), 3)20678 (2H, t, = 5.9 Hz),
2.33 (3H, s), 1.49 (9H, (71b)

1- (1, 2,3,4-tetrahydro-i soqui nolin-6-yl)-3-p-tolyl -
urea hydrochloride The title conpound (921 ng, 97%
was obtained as a white solid in the sane way as in
Exanpl e (22b) from 6- (3pt@th i do)

-3, 4-di hydro- 1H- i oqu e ar actid,
tert- butyl e§5er( é) obt ai ned i ample (71a) 1H
NA' (4 OB (ppm~ = 1H, brs), 9.02
92(H s) 739(1H d 1 =20 Hz), 7.34
7.28 (1H, dd, J = 8.5 and 2.2

,711 (1H.d J:82Hz) 7.08 (2H, d, J =

8.6
%Za? & {(flze!)thyzl go%x?rg}%_‘l %Zz(%g 13 (g4 A rd-94-(2H
1§6{§¥héi(£%lbtééﬁ% igoac§d4t9£@¥gﬁ9yhkﬁster

ul nol I ne- car y Ic acid

4- Caﬁh@‘”ﬁﬁ@@@on@éﬁrﬁqew|19 es! efudvet Pydt 2oL €ib7d9 was

ng, quantitative'yield) was obtai ned in the same way
oSaimedxadd evflied $6DMitL{ANShe same way as in Example

(4- hydr oxy-cycl ohexyl )-acetic acid nethyl ester (362
(7)) Pbémi esnimoEXaABbe-1) d) 3andtetrahydroisoquinoline
1-(1, 2, 3, 4-tetrahydro-

(145quy nodha- B-gthyB-pheolkyl igpezahptirodhl-oli ¢d.)(-477

ng) obtained in Exanple (71b). This nethyl ester (719
'MQ)MR (400 MHz, CDCls): 8 (ppm) = 7.37 (1lH, brs), 7.23
(14, 4, J = 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 (1H, d, J = 7.4
Hz), 6.75 (1H, brs), 4.50 (2H, s), 3.59 (2H, brs), 2.74
(2H, brs), 2.61 (2H, g, J = 7.8 Hz), 1.50 (9H, s), 1.21
(34, t, J = 7.4 Hz).

(70p) 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 solid in the same way as in Example (22b) from 6-
[3-(3-ethyl-phenyl)~ureido] -3, 4~-dihydro-1H-isoquinoline-
2-carboxylic acid tert-butyl ester (1.19 g) obtained in
Example (70a).

4 NMR (400 MHz, DMSO-d6): & (ppm) = 9.06 (1H, brs), 8.99
(14, s), 8.92 (1H, s), 7.41 (1H, d, J = 1.6 Hz), 7.33 (1H,
s), 7.29-7.23 (2H, m), 7.18 (1H, dd, J = 7.8 and 7.8 Hz),

7.13 (1H, d, J = 8.6 Hz), 6.83 (1H, d, J = 7.0 Hz), 4.20



was hydrolyzed in the sane way as in Exanple 2 to
obtain the title conpound (635 ngy, 91% as a white
solid. 1H NMR (400 MHz, DI\/ISOdG) 6 (ppn) = 12.1 (1H,
s), 8.61 (1H, s) 860 1#—% : 734 7.31 (3H, m,
7.22-7.20 (1H, . 7.09-7°97 (3H, 4.48-4.46 (3H,
: 3.56(2H,t,J43Hz) 275(2H t,J:5.5 Hz),
224(3H s) 2.11 (2H, d, J:7OHz) 1.95-1.91
%1 , 1.77-1.73 (2H, m, 68-1.62 (1H, m,
,39&11 2393(92@ 39, (FHa70), 02- ?QH 2Hy: t, M8 CESLY Hea:
(M+ H+ (Exa nple 7
t5r7an(s?=l'b [CB (%4-T sbp? %) = phehyl Y3H, t, J = 7.6 Hz).

A AR S e
. ""\QY.N O 12 6- (4-
)5, 2 4 th Ry OLT HECT S0l AGEE RS B CHBORPE "y

g tert-butyl ester The title conpound (1.23 g,
quantitative yield) was obtained as a vvhite solid in

t he [
6- arﬁg%z\&-@éggsrl g@(ﬁeﬁ%ﬁ;g?%?é%gﬂ n%) [ ne w?745

o 1 Wl A | S0P OPYL - PRENYE haogxaﬁ@tl@ (Qe$8 fme}n t¥dns-
NVMR (400 MHz, CDC13) : 8 (ppm) = 7.37-6.75 (5H, m

(&F-1pdof &y - é&cﬂoﬁeiyl 8abEﬁlc7a&6d(&ch@l &stel . 3%2 mg)

Hz), 4.49 (2H, s), 3.57 (2H, brs), 2.90-2.83 (1H,|ﬁ,
ot dnd@H ntExadpte 5(YdHzand115Q3F8Hhya)phend2 )(-&H, d,
(f,;,g;g—gzgfahydro—isoquinolin—6—yl)-urea hydrochloride
(498 mg) obtained in Example (70b). This methyl ester
(740 mg) was hydrolyzed in the same way as in Example 2
to obtain the title compound (677 mg, 94%) as a white
solid. |
'H NMR (400 MHz, DMSO-dé6): & (ppm) = 12.1 (1lH, s), 8.63
(24, s), 7.33 (24, s), 7.24-7.15 (3H, m), 7.08 (1H, d, J
= 8.6 Hz), 6.82 (1H, d, J = 7.4 Hz), 4.52-4.46 (3H, m),
3.57 (2H, t, J = 5.9 Hz), 2.75 (2H, t, J = 5.8 Hz), 2.57
(2H, q, J = 7.7 Hz), 2.12 (2H, d, J = 7.1 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), 1.17 (3H, t, J = 7.4 Hz), 1.12-1.02 (2H, m);

MS (ESI) m/z: 480 (M + H)*.

(Example 71) trans-6-(3-p-tolyl-ureido)-3,4-dihydro-
l1H-isoquinoline-2-carboxylic acid 4-carboxymethyl-

cyclohexyl ester



(72b) 1-(4-isopropyl-phenyl)-3-(1, 2,3, 4-tetrahydro-

i soqui nolin-6-yl)-urea hydrochloride The title
compound (1.04 g, quantitative yield) was obtained as
a white solid in the sane way as in Exanple (22b)
from6-[3-(3-isopropyl - é’{ﬁ:&v)“— ur ei do] - 3, 4- di hydr o-
1H i soqui nol i ne-2-carboxylic acid tert-butyl ester
(1.23 ) obtained in Exanple (72a). 1H NMR (400 MHz,
DVSO-d6) : 8 (ppn) = 9.11 (1H, brs) 9.00 (1H, s),
8.91 (1H, s), 7.39 (1H, d, JH 21 Hz), 7.36 (2H, d,

J:86Hz) 728 IarfR2. 1 Hz), 7.15
(2H, d, J = 1H, 1d. J 6 Hz), 4.19
& N4 m) 02 9 J =6.2

79 (1H, m, 1.18 (6H, 27 .0
(72@)
HQ'ranS- 6-[3- (4-isopropyl - phenyl) ur ei do] - 3, 4-
di hyd 1H | | 1.d. 4- . .
e bR T 5t Sr WY RP - St aFopréTongRe 2"
titat | bt d th
caﬂ: %%)Ylalﬁfﬂ év% I)eel‘g%rﬁmaf?ajno LaLn ne. in the sanme way as
(4 BYd 2 ey eLalerd - ACe 0o ACkCaAELDYL; 68 61 (3P2was

( )1 § th Example
Ob]tfl%’é:ié%}{etra %@;2&% sloqu}rr}ol - gai/nle) jNljilryezf\ls in Bxamp
r oS Prd dn i { S5 MBY < 0bt ai, ned -tk tRadRRIre il 6%?1nollne
ﬂ%ﬂs nmet hyl est er (761 rTgS was hydr ol yzrﬁgd in the sane
(7/@3/ ) idhdEEMpd By R is6cpbhaice t(e 45 Wl .conpound (640
% as a V\,hlte solid. 1H NVR (400 MHz, DMSO d6):
1H8NM?<DW)40%J iRzl (cldd:13$) 58. @@sm (H,7 Qe-B.2 (1, 19),
7.36 (2H, d, J Hz), 7.33 (1H,
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), 3.6l (2H,
brs), 2.78 (2H, t, J = 5.9 Hz), 2.33 (3H, s), 1.49 (9H,
s).
(71b) 1-(1,2,3,4-tetrahydro—isoquinolin-6-yl)-3-p-tolyl-
urea hydrochloride

The title compound (921 mg, 97%) was obtained as a
white solid in the same way as in Example (22b) from 6-
(3-p-tolyl-ureido)-3,4-dihydro-1H-isoquinoline-2-
carboxylic acid tert-butyl ester(l.14 g) obtained in
Example (71la).
'y NMR (400 MHz, DMSO-dé6): & (ppm) = 9.07 (1H, brs), 9.02
(14, s), 8.92 (1H, s), 7.39 (1H, d, J = 2.0 Hz), 7.34 (2H,
d, J = 8.6 Hz), 7.28 (1H, dd, J = 8.5 and 2.2 Hz), 7.11

(1H, 4, J = 8.2 Hz), 7.08 (2H, d, J = 8.6 Hz), 4.18 (2H,



, 7.21 (1H, d, J
) 7.08 (1H, d
3.56 (2H, t, J =
(2H, t, J = 5.9 Hz), :
1.95-1.91 (2H, m, 1.77- ,
m, 1.39-1.29 (2H, m, 118(6H d, J
1.12-1.02 (2H, m; M5 (ESI) mz: 494 (M + |—|)+
(Exanmpl e 73) trans-6-[3-(4-tert-butyl-phenyl)-
s)ur &i-&0d1-33,34- diZddmo-/1Hi%SbqlRtol £ ned2=car bokg) i c2aéid (3H
4- car boxynet hyl -cycI ohexyl ester 212 HH NYN
)O\/N/OOllI( HO (73a)
[3-(4-tert- butyl phenyl ) - urei do] - 3, 4-di hydro- | H
7|1§dq rr?éﬁ‘rﬁe 23‘<Pa‘rfkfblx3§/]f |Lbr%Jc‘F1‘a terf-BLPYArestEr The

Ctitle ative |eId
lsé’&t”&inﬁ’ ‘L“Z;‘ ' glg‘ﬁga %’1 eC3hhR w&%t%\gx\aﬁydomxyl
EI%annpl e (26a) from
Sam no- 2N- Boc- 1, 2, 3, 4- t et rahydr oi soqui nol i ne (372

9) Mggggiwh%ftteégé@)g%e Hud SOEnge $00 s 10

OH%QI e 24h (3 thnd Waf #s Hz), EZa%Bl@ ?Ze 5f&oﬁ)trﬁn§l
(2H, S) 3.60 (2H, br 2.77 H,

rd loHe3l (SdteSic éZ@B)meth 1 ester (362 mg)
1 4- te}%d' b%c%yl phenyl)-3-(1, 2, 3, 4- tet?ahydro- d
odtsniddoln MEtayd)e ulBd) hyssothl(or 2de, 4-tetrahydro-

5.9
)

isoquinolin-6-yl)-3-p-tolyl—-urea hydrochloride (477 mg)
obtained in Example (71b). This methyl ester (719 mg)
was hydrolyzed in the same way as in Example 2 to obtain
the title compound (635 mg, 91%) as a white solid.

'Y NMR (400 MHz, DMSO-dé6): & (ppm) = 12.1 (1H, s), 8.61
(14, s), 8.60 (1H, s), 7.34-7.31 (3H, m), 7.22-7.20 (1H,
m), 7.09-7.07 (3H, m), 4.48-4.46 (3H, m), 3.56 (2H, t, J
= 4.3 Hz), 2.75 (2H, t, J = 5.5 Hz), 2.24 (3H, s), 2.11
(2H, 4, § = 7.0 Hz), 1.95-1.81 (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-isoguinoline-2-carboxylic acid 4-

carboxymethyl-cyclohexyl ester



The title conpound (539 ng, quantitative yield) was
obtained as a pale yellow solid in the sane way as in
Exanpl e (22b) from 6-[3-(4-tert-butyl-phenyl)-ureido]-
3, 4-di hydr o- IH-|squ|noI|ne 2- carboxylic acid
tert-butyl ester (635 1) 2btained in Exanple (73a).
1H NWVR (400 MHz, DVMBO-d6) : 5 (ppm) = 9.13 (1H, brs) ,
9.02 (1H, s) 8 93 (1H s) 7.40 (1H, d, J = 1.6 Hz),
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. 07 (1H d, J =8.6 Hz), 4.51-4.46 (3H, m,

lH NMR (400 MHz, CDCls3): & (ppm) = 7.37-6.75 (5H, m),

7.25 (2H, 4, J = 7.8 Hz), 7.16 (2H, d, J = 8.6 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 (%9H, s), 1.22 (eH, d, 3 = 7.0 Hz).

(72b) 1-(4-isopropyl-phenyl)-3-(1,2,3,4-tetrahydro-
isoquinolin-6-yl)-urea hydrochloride

The title compound (1.04 g, guantitative yield) was

obtained as a white solid in the same way as in Example
(22b) from 6-[3-(3-isopropyl-phenyl)-ureido]-3,4-dihydro-
1H-isoquinoline-2-carboxylic acid tert-butyl ester (1.23
g) obtained in Example (72a).

'H NMR (400 MHz, DMSO-d6): & (ppm) = 9.11 (1H, brs), 9.00
(1, s), 8.91 (1H, 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
(24, 4, J = 8.6 Hz), 7.12 (1H, d, J = 8.6 Hz), 4.19 (2H,
s), 3.38-3.34 (2, m), 2.97 (2H, t, J = 6.2 Hz), 2.86-

2.79 (1H, m), 1.18 (6H, d, J = 7.0 Hz).



3.56 (2H, t, J = 6.1 Hz), 2.75 (2H, t, J = 6.0 Hz),

2.11 (2H, d, J =7. 1 Hz) , 1.95-1.90 (2H, m ,

1.77-1.74 (2H m , 1.68-1.63 (1H m, 1.39-1.29 (2H,

m, 1.26 (9H, s), 1.12- 1.82 (2H, m ; M5 (ESI) niz:

508 (M + H)+. (Exanple 73)

trans-6-[ 3- ( 3- cyano- phenyl ) - urei doj -

3, 4-di hydr o-| Hi soqui nol i ne-2-carboxylic aC|d 4-

car boxynet hyl - cycl ohexyl ester 214 Y N 0 ""O0 YNO

(NAQ~ OrarHO {743 (4-isopropyl-phenyl) -ureido]-3,4-

6-[ 3- (3-cyano- phenyl) - urei do] - 3, 4-di hydro- I H
dlh&ﬁﬂ@1&ﬂ1#ﬁ9q9b®¢bbu9f2ccacbdxyénc botigl 4ester The

title conpound (785 quantitative yield) was

%ﬁﬁ%ﬁYRRF%% eFM%%?@e§bilﬂsFﬁrthe same way as in

Exa (26a)
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(30 pahe) yshtomsal i ERahPeesanepyay @ﬁlénmegﬁgﬂpé§ter
(22b) from6- [3- (3- cyano- phenyl) -ureido

(761 mg) was hydrolyzed in the same way as in Example 2

to obtain the title compound (640 mg, 87%) as a white

solid.

'H NMR (400 MHz, DMSO-d6): & (ppm) = 12.1 (1H, s), 8.63

(l1H, s), 8.62 (1H, s), 7.36 (2H, d, J = 8.6 Hz), 7.33 (1lH,

m), 7.21 (1H, 4, J = 8.3 Hz), 7.14 (2H, d, J

8.6 Hz),
7.08 (1H, d, J = 8.2 Hz), 4.48-4.46 (3H, m), 3.56 (2H, t,
J = 5.9 Hz), 2.86-2.79 (1H, m), 2.75 (2H, t, J = 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 (1H, 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-1H-isoquinoline-2-carboxylic acid 4-

carboxymethyl-cyclohexyl ester



di hydr o- 1H-i soqui nol i ne- 2-carboxylic acid tert-butyl
ester (785 ng) obtained in Exanple (74a). 1H NWVR (400
MHz, DMSO-d6) : 6 (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, n), 728 (1H, dd, J = 8.0 and 8.0
Hz), 7.44-7.40 (2H, m, 7.30 (1H, dd, J 8.2 and 2.3
Hz), 7.15 (1H, d, J = 8.2 Hz), 4.20 (2H, brs),

3.39-3.36 (2H, nm) , 2.98 (2H, t, J =6. 3 Hz) . - 215
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"3 Hz), 2.12 (2H, d, J = 7.1 Hz),

1H1N91’€’< J(4%l‘> (MZi-zL Mpnc 1k 7761(1_5ﬁm62l=l 36 L268- 1,62 K. 6
, .39-1. 29 (2H, n), 1.12-1.03 (2H, :

HZ), 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
(9H, s), 1.31 (9H, s).
(73b) 1-(4-tert-butyl-phenyl)-3-(1,2,3,4-tetrahydro-
isoquinolin-6-yl)-urea hydrochloride

The title compound (539 mg, gquantitative yield) was
obtained as a pale yellow solid in the same way as in
Example (22b) from 6-[3-(4-tert-butyl-phenyl)-ureido]-
3,4-dihydro-1H-isoquinoline-2-carboxylic acid tert-butyl
ester (635 mg) obtained in Example (73a).
'H NMR (400 MHz, DMSO-d6): & (ppm) = 9.13 (1H, brs), 9.02
(1H, s), 8.93 (1H, s), 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 (1lH, dd, J
= 8.6 and 2.7 Hz), 7.12 (1H, 4, J = 8.6 Hz), 4.19 (2H,
brs), 3.39-3.36 (2H, m), 2.98 (2H, t, J = 6.0 Hz), 1.26

(9H, s).



MS (ESI) mz: 477 (M+ H)+. (Exanple 75)
trans-6-[ 3- ( 3-di net hyl am no- phenyl ) -
urei do] - 3, 4-di hydro-| H i soqui nol i ne-2-carboxylic acid
4- car boxynet hyl - cyclohexyl gster - 216 CH3 NYN
N~CH3 0 YO HO(75a) 6-
( 3-di et hyl am no- phenyl) -ureldo] 3, 4- di hydr o-
1H i soqui nol i ne- 2- carboxylic acid tert-butyl ester The
title conmpound (1.23 quantitative yield) was
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6- [ 3- (3-di net hyl am no- phenyl ) -urei do] -3, 4
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ester (1.23 g) obtained in Exanple (75a).

(539 mg) obtained in Example (73b). 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
solid.
'H NMR (400 MHz, DMSO-d6): & (ppm) = 12.1 (1H, s), 8.74
(2H, brs), 7.37 (2H, d, J = 9.0 Hz), 7.32 (1H, d, J = 1.9
Hz), 7.29 (24, 4, J = 9.0 Hz), 7.22 (1H, dd, J = 8.2 and
2.0.Hz), 7.07 (1H, 4, J = 8.6 Hz), 4.51-4.46 (3H, m),
3.56 (2H, t, J = 6.1 Hz), 2.75 (2H, t, J = 6.0 Hz), 2.11
(2H, 4, J = 7.1 Hz), 1.95-1.90 (2H, m), 1.77-1.74 (2H, m),
1.68-1.63 (1H, m), 1.39-1.29 (2H, m), 1.26 (9H, s), 1.12-
1.02 (2H, m);

MS (ESI) m/z: 508 (M + H)".

(Example 74) trans-6-[3-(3-cyano-phenyl)-ureido]-
3,4-dihydro-1H-isoquinoline-2-carboxylic acid 4-

carboxymethyl-cyclohexyl ester



1H NWMR (400 MHz, DVBO-d6): S (ppm = 9.38 (1H, brs),
9.18 (2H, brs), 7.40 (1H, d, J = 5.8 Hz), 7.29 (1H
d J =82 H), 7.23-6.65 (4H, m, 7.13 (1H, d, J =
8.3 Hz), 4.19 (2H, brs), 3.37 (2H, brs), 2.98 (8H,
brs). - 217 (75c) - 214 -

trans-6-[ 3- ( 3-di et hyl am no- phenyl ) - urei do]j - 3, 4-

di hydr o- 1H i soqui nol i ne- 2-carboxylic acid 4-

car boxynet hyl - cycl ohexyl ester Methyl ester (207 ny,
41% was obtained in the sa as in Exanple (le)
fromtrans- (4- hydrexy N of m@y 2 e

ester (223 ng) obfai ne Exaftpl e
e:ly -3-(9, 2, 33«
& i SO0 |noI|n 6-yl)-urea hydrochl oride (383
x ned iqn Exanple (75b). This nethyl ester (207
HOmg) ~“was™~hydrol yzed with an aqueous sodiun1hydroxide

solution in the sane may as in Exanple 2 to obtaln
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NMR (400 MHz, DMSO- d6) = 9. 03 1H, brs), 8. 89
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3-tert-butyl™-phenyl

1H21_(]ﬁkd9110§ findi hygha- 1k §segphnoki ne-2-eardeoxydt,c raci d
7.65 (14, d, J = 8.6 Hz), 7.39 (1H, dd, J = 7.8 and 7.8
Hz), 7.33 (1H, 4, J = 7.5 Hz), 4.51 (2H, s), 3.63 (2H, t,
J = 6.1 Hz), 2.79 (2H, brs), 1.53 (9H, s).
(74b) 1-(3-cyano-phenyl)-3-(1,2,3,4-tetrahydro-
isoguinolin-6-yl)-urea hydrochloride

The title compound (657 mg, quantitative 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-1H-isoquinoline-2-carboxylic acid tert-butyl
ester (785 mg) obtained in Example (74a).
4 NMR (400 MHz, DMSO-dé): & (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 (1H, dd, J = 8.0 and 8.0 Hz),
7.44~7.40 (2H, m), 7.30 (1H, dd, J = 8.2 and 2.3 Hz),

7.15 (14, 4, J = 8.2 Hz), 4.20 (2H, brs), 3.39-3.36 (2H,

m), 2.98 (2H, t, J 6.3 Hz).



car boxynet hyl - cycl ohexyl ester 218 H \ /N N ~IO
OY I( OHO 0 (76a)
6-[3-(3-tert-butyl-phenyl)-ureido]-3,4-di hydro-| H
i soqui nol i ne-2-carboxylic cg d tert-butyl ester The
title conpound (1.24 g, '98%6/.5 was obtained as a white
solid in the same way as in Exanple (28a) from 6-
am no- 2N- Boc- 1, 2, 3, 4-t et rahydr oi soqui nol i ne (745 ny)
and 3-tert-butyl-aniline (448 ng). 1H NWVR (400 MHz,
(7¢DC18yang-(EpdM)- S-Ty3eq~pHendl ) Jure1dQ] - Iné-QiRydep1H-
. 7.30-6.88 (7H, m, 6.75 (1H brs), 4.52 (2H _s), 3.62
ispgMingldne-2-FRuylic pEld 9 ¢pybornymatiiph-cygiohexyl
1.31 (9H, s). (76hb)
esief3-tert-butyl -phenyl )-3-(1, 2, 3, 4-tetrahydro-

i in-6-yl)- h hl oride The tjt]
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7.20 (1H, dd,” J =7 . 8and 7 . 8 Hz), 7.12 (1H d, J

Example 67HA),. 7T0L s( MEthyl ester (498 mg) was hydrolyzed

in the same way as in Example 2 to obtain the title
compound (393 mg, 81%) as a pale yellow solid.

'Y NMR (400 MHz, DMSO-dé6): & (ppm) = 12.1 (1H, s), 9.07
(lH, s), 8.85 (1H, s), 7.99 (1H, s), 7.67 (1lH, d, J = 8.6
Hz), 7.49 (1H, dd, J = 8.0 and 8.0 Hz), 7.42 (1lH, 4, J =
7.1 Hz), 7.33 (1H, s), 7.24 (1H, d, J = 7.1 Hz), 7.11 (1H,
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 (2H, 4, J = 7.1 Hz),
1.95-1.91 (2H, m), 1.77-1.74 (2H, m), 1.68-1.62 (1lH, m),
1.39-1.29 (2H, m), 1.12-1.03 (2H, m);

MS (ESI) m/z: 477 (M + H)".

(Example 75) trans-6-[3-(3-dimethylamino-phenyl) -
ureido] -3, 4-dihydro-1H-isoquinoline-2-carboxylic acid 4-

carboxymethyl-cyclohexyl ester



- 219 d, J =7.8 Hz), 4.19 (2H, s), 3.38-3.32 (2H,
m, 2.98 (2H, t, J =6.0 Hz), 1.27 (9H, s). (76¢)
trans-6-[3-(3-tert-butyl-phenyl)-ureido]-3, 4-

di hydr o- 1H i soqui nol i ne- Zéféboxyl ic acid 4-

car boxynet hyl - cycl ohexyl Met hyl ester (521 ng,
guantitative yield) was obtained in the sane way as
in Exanple (le) fromtrans-

(4- hydr oxy-cycl ohexyl )-acetic acid nethyl ester (223
ng) obtained in Exanple (Id) and CH
1-(3-tert-butyl -phenyl) - 3- H l

H
(1,2, 3, 4-t et r ahydre~hsoR Njgd* Ly=ued~
ain in|eC(HP6b).
5 wad hydralyzed with an

hydrochl ori de (399
ThIS mephyl &5t erN
$ di um ydrOX|de solution in the same way as
2 taoobtain the title conpound (395 ny,
HO’8%¥as & yell ow solid. 1H NVR (400 MHz, DVBO-d6): 8
(ppm = 12.1 (1H, brs), 8.82 (1H brs), 8.77 (1H

7% j)’ - 348(3(2?"'1.§nesc)hyl7ar§i4n<§15|heﬁ ’lz Erg%j(::}HB,q’—.dlh?cl)r,o—

3

17°(2H, m
" 3 : &7
1H 1%@'?'101‘1ne]-2- Jaﬁ:d‘ﬂ%lél%zaélt@’ ﬂ@r(: Hut!ﬁl )e’s?e;2 9

(ZHTh@ td t3 e’ chmigslandl. @4-43 99, (@thnﬂitaﬁ;?g $ié4d(2Has
m, 1.68-1.63 (1H, m, 1.40-1.29 (2H, m, 1.40 (9H,
oainkd Zs la Gin{2H, sed id MBn( EBk) smirz: wB@8 acMin Hxample
(Exampl e 77) trans-6-(3-0-tolyl-ureido)-3,4-di hydro-
(2184)i sfoepm ndtdmis &= 2T Doyl i @, 8¢idd téLecahyohrpristdeylinoline
cycl ohexyl ester - 220
(745 mg) and 3- -dimethylaminoaniline hydrochloride (627

mg) .
'H NMR (400 MHz, CDCls): & (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, t, 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 solid in the same way as in Example
(22b) from 6-[3-(3-dimethylamino-phenyl)-ureido]-3,4-
dihydro-1H-isoquinoline-2-carboxylic acid tert-butyl
ester (1.23 g) obtained in Example (75a).
'y NMR (400 MHz, DMSO-dé6): & (ppm) = 9.38 (1H, brs), 9.18
(2H, brs), 7.40 (1H, d, J = 5.8 Hz), 7.29 (1H, d, J = 8.2
Hz), 7.23-6.65 (4H, m), 7.13 (1H, 4, J = 8.3 Hz), 4.19

(2H, brs), 3.37 (2H, brs), 2.98 (8H, brs).



HHCH3 NYNC::r 0O OY HOO (77a)
6-(3-0-tolyl-ureido)-3,4-di hydro-1H i soqui nol i ne- 2-
carboxylic acid tert-butyl ester The title conpound
(1.13 g, 99% was obtai ned a white solid in the
same way as in Exanple (26a) from 6-
am no- 2N- Boc- 1, 2, 3, 4-t et rahydr oi soqui nol i ne (745 ng)
and o-tolyl isocyanate (0.45 niL). 1H NWR (400 MHz,
CDC13) 6%&3@ = 7,52 (1H, d, J =7.5 Hz),
(7@ -trass T SH 37 S-Fimstiy{pmgnosphenyld ) Hpyeigod 73, 4-
(AH, brs),.6.25 (1H, brs), 4.52 (2H, s), 3.62 (2H,
dif¥gro- .7@??%ﬂ%é?itgeESB?grPQ¥¥&2F29C€§Hﬂ‘s), 1. 49
H..S). 77b
AR B B YRS RR BV SBEERRol i n- 6-y1)-3-0-tol yI -
ure 0 | de, AF It conpound. (938
quan e:}%ﬁg{;_l \%Et%lrllel %)04\7\2%&’ oLLf%a)l n"g%l)s a%bg‘gb%?%nggl Fpg same
lid | LN mpl,e from
o S ToE R 4 s Pl gt 8 e nl A28k e Bhoneny ) -
¢ SOOMI 501 d s Zh B OoKYLi €2 a6l € ' t 113
2 g) obtained i n§;ExarrpI e ?2773) ﬂngﬁh’l\c/%'ﬂ%%go‘im%a%ﬂe
(IMBQES) 1+ <§—<ﬂm@1h§19m51904%hl§ngh% —%z—)]@ o( Hg_brs),

8.22 (1H, s), 7.84 (1H, d, , 77427 (1H, d,
tdtmalydrdz)soquBfo(1h-66dd]l ) Jure8. ByardcA10rhiak, (383 mg)

7.18-7.12 (3H, m, 6.95 (1H, dd, J = 7.2 and 7.2 Hz),
obt@pied4inngEx@kple) (73bB8- JriBills (Rékhy), e8t88 (2B ihg)J
w;g6ﬁ5dgg §zed with an aqueous sodium hydroxide solution
in the same way as in Example 2 to obtain the title
compound (136 mg, 68%) as a gray solid.
'H NMR (400 MHz, DMSO-d6): & (ppm) = 9.03 (1H, brs), 8.89
(1H, s), 7.38 (1H, brs), 7.32 (1H, s), 7.26 (1H, brs),
7.23 (1H, dd, J = 8.5 and 1.8 Hz), 7.09 (1H, 4, J = 8.6
Hz), 7.04 (1H, brs), 6.82 (1H, brs), 4.52-4.45 (3H, m),
3.57 (2H, t, J = 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 (2H, m);

MS (ESI) m/z: 495 (M + H)*.

(Example 76) trans-6-[3-(3-tert-butyl-phenyl)-
ureido] -3, 4-dihydro-1H-isoguinoline-2-carboxylic acid 4-

carboxymethyl-cyclohexyl ester



2.26 (3H, s). (77c)
trans-6-(3-o0-tolyl-ureido)-3, 4-di hydro-| H

i soqui nol i ne-2-carboxylic acid

4- car boxynet hyl - cycl ohexyl ester Methyl ester (719
ng, quantitative yield) -wdsl8 obtained in the same way
as in Exanple (le) fromtrans-

(4- hydr oxy-cycl ohexyl )-acetic acid nethyl ester (309
ng) obtained in Exanple (id) and

1-(1, 2, 3, 4-tetrahydro-

i soqui nolin-6-yl)-3-0-tolyl-urea hydrochl dride (476

ng) obtained in Exagpl e (77 ._NLhi ester
(719 ng) was hydrol y2 (th @h ag g spdi um

hydr oxi de souyt|01 he sangy way n Exanple 2 to
obgai n £ 1 d (638 ng, 99 as a white

sof|i d. MR (400 MHz, DMBO-d6): 8 (ppm) = 12.1 (1H
HETSHIrI3” (1H s), 7.97 (1H, s), 7.83 (1H, d, J =

7.8 Hz), 7.34 (1H, s), 7.23 (1H d J=7. 5 FE) 7 17
(1H, d, J = 8.2 Hz) 7.13 1H = 7.8
(TeeH, & (3 88 esrwautyslmhewh aaﬂglo -3.4 &ﬁ&ﬁlrs’ 1H-

Hz), 4.51-4.46 = Hz
l%?%ﬂ?qqﬂ+n%72iFaI%P%§1&§ a§l§4%€§t EEfyl Esffr(2L d,

1. 687E 65 (RET U ot T 2b ook MeSi9etEgnet ap o
wl}nj?,%%s’\@%g 3(% 15?15 sarﬁ% frg%haléb +jn Ex%%i%l%Ex(@@%l e fi8hm 6-
rﬁ{ﬁ%dﬁ]l “Bod= i f gre- Eltkéﬁ RirRQlsio :LEIloQ_Q_rnl%OX(W'@SC Pl tind

carboxynethy “tyc ohexy ester
3-tert-butyl-aniline (448 mg).
1y NMR (400 MHz, CDCl3): & (ppm) = 7.36 (lH, dd, J = 1.9
and 2.0 Hz), 7.30-6.88 (7H, m), 6.75 (lH, brs), 4.52 (2H,
s), 3.62 (2H, brs), 2.79 (2H, t, J = 5.9 Hz), 1.50 (9H,
s), 1.31 (SH, s).
(76b) 1-(3-tert-butyl-phenyl)-3-(1,2,3,4-tetrahydro-
isoquinolin-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-isoquinoline-2-carboxylic acid tert-butyl
ester (1.24 g) obtained in Example (76a).
1y NMR (400 MHz, DMSO-dé6): & (ppm) = 9.02 (1H, brs), 8.96
(14, s), 8.93 (1H, s), 7.49 (1H, dd, J = 2.0 and 2.0 Hz),
7.41 (1H, 4, J = 1.5 Hz), 7.29-7.25 (2H, m), 7.20 (1H, dd,

J = 7.8 and 7.8 Hz), 7.12 (1lH, d, J = 8.6 Hz), 7.01 (1lH,



NNI ~CH3 YN/ CH3 O OHO (78a)

6-[3-(3, 4-di net hyl - phenyl ) -urei do] - 3, 4-di hydro-1 H

i soqui nol i ne-2-carboxylic acid tert-butyl ester The
title conpound (1.19 g, quangitative yield) was
obtained as a white solid in the sane way as in
Exanple (26a) from

6- am no- 2N- Boc- 1, 2, 3, 4-t et rahydr oi soqui nol i ne (745

e G
B % Q)H‘i 53k Gy 50 (2H bre). 276 (PH 1)
B3 SRebeme iy e R AT AR aEE o

dﬂ@z‘&‘}%‘ gl r§l§’ Jﬂr?ol%r?é’ijw@éx%@ig Pdflggg witle

rrpoun ng, quantitative obt ai ned as

orel1awsoldib iy the-same way as in  Exanple
9 é)%b)y% ror% 6- [ygﬂ(S 4- }QJI nmet hyl - phenyl ) - urei doj -

3, 4mdihydr esthyr SEQUI /E), i RErahicar Poxye i giatll was
tert-butyl ester (1.19 g) obtained in Exanple (78a).
ok iN¥R (140G HMHzs ardBR @6 s | 15 Epprpls 9120 Erxkm hrshs-
9.03 (1H, s), 8.86 (1H, s), 7.40 (1H d, J = 1.9 Hz),
(4-TB Aoy, - c:mﬂ,ome:tyB daceidi@. acHd) methga (%‘Herd (223=mg)
1.9 Hz), 7.17 - 223 1Hdd J =8 2 and 2 . )
ob?ca]ime(dmn Exanplg (18) Hpd, 1 7302ee:f9=|bu@yljphe@yzl

FE 19 (2H, s), 3 37-3.31 (2H, n), 2.97 (2H, t, J

354$9etrqugg?3+50g§1no§1@56(3“ —gyea hydrochloride

(359 mg) obtained in Example (76b). 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.
'H NMR (400 MHz, DMSO-d6): & (ppm) = 12.1 (1H, brs), 8.82
(14, brs), 8.77 (1lH, brs), 7.48 (1H, s), 7.34 (1H, s),
7.28 (1H, 4, 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 (24, t, J = 5.9 Hz), 2.75 (2H, t, J = 5.9 Hz), 2.11
(24, d, J = 7.1 Hz), 1.94-1.90 (2H, m), 1.78-1.74 (2H, m),
1.68-1.63 (1H, m), 1.40-1.29 (2H, m), 1.40 (9H, s), 1.12-
1.01 (2H, m);

MS (ESTI) m/z: 508 (M + H)'.

(Example 77) trans-6-(3-o-tolyl-ureido)-3,4-dihydro-
1H-isoguinoline-2-carboxylic acid 4-carboxymethyl-

cyclohexyl ester



(78c) trans-6-[3-(3, 4-di net hyl - phenyl ) -ureido]-3, 4-
di hydro- 1Hi soqui nol i ne- 2-car boxylic acid 4-
car boxynet hyl - cycl ohexyl ester Methyl ester (740 ny,
quantitative yield) was obtained in the same way as
in Exanple (le) fromtrang20 -
(4- hydr oxy-cycl ohexyl)-acetic acid nmethyl ester (309
ng) obtained in Exanple (Id) and
1- (3, 4-di net hyl - phenyl ) - 3-
(1,2,3,4-tetrahydro-isoquinoIin-6-y|)1yrea
hydrochl oride (498 ng) obtajnedy n Exdnple (78b).
This nmet hyl ester 0 ) M drokyzed with an
aqueous sodi um hyflr oxi sol ut}i on e same way as
in Exanple 2d.0 omtain tiole cqmeund (619 ny,

3 5 i NVMR (400 MAZ, DVSO-d6) : 6
) v 8.64 (1H, s), 8.55 (1H, s),
HOo7. 33T 1R"s), 7.24 (1H, d, J 1.6 Hz), 7.21 (1H, d,
J =8.6 H), 7.15 (1H, dd, J = 8.4 and 2.2 Hz), 7.07

1H d, J =8.6 H), .7.02 { 1A =82 |
(4285 63 G5 CaR Uy L iep ok 1oty dr g by a1 ine-2-
H » =, 5 Hz .18 , , 2.15 (3H, ,
Ca%%ffy%iﬁ,ac %:f§§3£§¥5$%,eﬁ§%%11§g1 (2H, n§, ®)
1.78: 1. 74.¢2H M. 3% s .
ey 45l ST Pl 8 0
whdZ% sgygiﬁmr? £ ddnsg by £3-1ih4ERBRPOXY(RPBENY K om 6-

- ur ei 3, 4-di hydro-1 Hisoqui nol i ne-2-carboxylic
amB@Gidd - B -bioxy et hd e €yah phesyEogat 861 Hhe OY7 M5S0 m@y CH3id
HOO 0

o-tolyl isocyanate (0.45 mL).
'Y NMR (400 MHz, CDCls): & (ppm) = 7.52 (1H, 4, J = 7.5
Hz), 7.30-7.15 (5H, m), 7.03 (l1H, d, J = 7.4 Hz), 6.47
(1H, brs), 6.25 (1H, brs), 4.52 (2H, s), 3.62 (2H, brs),
2.79 (2H, t, J = 5.9 Hz), 2.29 (3H, s), 1.49 (9H, s).
(77b) 1-(1,2,3,4-tetrahydro-isoquinolin-6-yl)-3-o-tolyl-
urea hydrochloride

The title compound (938 mg, quantitative yield) was
obtained as a pale yellow solid in the same way as in
Example (22b) from 6-(3-o-tolyl-ureido)-3,4-dihydro-1H-
isoguinoline-2-carboxylic acid tert-butyl ester (1.13 g)
obtained in Example (77a).
Yy NMR (400 MHz, DMSO-d6): & (ppm) = 9.50 (1H, s), 9.12
(1H, brs), 8.22 (1H, s), 7.84 (1H, d, J = 7.8 Hz), 7.42
(1H, 4, J = 1.9 Hz), 7.30 (1H, dd, J = 8.3 and 2.0 Hz),

7.18-7.12 (3H, m), 6.95 (1H, dd, J = 7.2 and 7.2 Hz),



(79a) 6-[3-(4-nethoxy-phenyl)-ureido]-3,4-di hydro-1 H
i soqui nol i ne-2-carboxylic acid tert-butyl ester The
title conpound (747 nmg, 94% was obtained as a white
solid in the sane way as_ |% Exanpl e (26a) from 6-

am no- 2N- Boc- 1, 2, 3, 4-t et r ahydr oi soqui nol i ne (497 ny)
and 4-nethoxy-pheny| i socyanate (0.31 nL). 1H NMR

(400 e, CDC13) . b (ppm) = 7.29-7.15 (2H, ™), 7.25
(12H BHZ% 7.00 (1H, d, J = 6.7 Hz). 6.89
4 é 6815 3%. 63 1 - bfsY8 628 £1HI br )2 Hz),

H(2H s) , 3.81 (3H, s) , 3.61 (2H, brs) , 2.77

(22ﬁ4 f— 5.8 Hz), 1.49 (9H, s) (79sz
4-
T o phenyl )50 (h 2 St etratudie: oo

iso&?Iggg%%g%hég%EPI¥?t§6%p?gt?Eg%?b$§gﬁsgwglt%yc%o%%xyl

:{ 4- met hoxy- phenyl ) - urei do] - 3, 4- di hydro- | H
I soqui nol i ne- 2-car boxylic acid'tert-butyl ester (747

) MeRBAl ré%%elrn Exmm (A9 1 ddt NWR ffé)@d as
DMSO-d6): 6 (ppm (1H, brs), 9.0 (1 s),

okﬁt@ﬂnéd—ﬂn She 7sa?!ﬁe 7w§9— ééHlnntxaﬁpﬁa (2H,) ,rox]n +trddB -
00 18). 726 (iH dd 3= 8.4 and 2 1 Fe), 700 (iH

(dhhydrexg-cic Ht)exy B) SSCéth dcid me@h@lHeEted. (B®9 mg)
(2H, s) , 3.69 (3H, s), 3.35-3.31 (2H m , 2. 95

of2dined In EgmpHe) (1d{78cy 1-(1,2,3,4-tetrahydro-
trans- 6-[ 3- (4- met hoxy- phenyl) - ureldo] 3, 4-di hydr o-

1 94 Boed mob 7 ek 23 carbexylreraei aydréah@@xwm hyll7-6 mg)
Qéglohexyl ester N@th¥l ester (407 ng, 82% was

o) Red s same’ . This methyi ester (719 mg)

was hydrolyzed with an aqueous sodium hydroxide solution
in the same way as in Example 2 to obtain the title
compound (638 mg, 21%) as a white solid.

'H NMR (400 MHz, DMSO-d6): & (ppm) = 12.1 (1H, brs), 9.03
(1H, s), 7.97 (1, s), 7.83 (l1H, d, 0 = 7.8 Hz), 7.34 (1H,
s), 7.23 (1, 4, J = 7.5 Hz), 7.17 (1H, 4, J = 8.2 Hz),
7.13 (14, 4, J = 7.8 Hz), 7.09 (1H, d, J = 8.6 Hz), 6.94
(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, t, J = 5.7 Hz), 2.24 (3H, s),
2.11 (2H, d, J = 6.6 Hz), 1.95-1.90 (2H, m), 1.77-1.73
(2H, m), 1.68-1.62 (1H, m), 1.39-1.30 (2H, m), 1.12-1.02
(2H, m);

MS (ESI) m/z: 466 (M + H) .



way as in Example (le) from

trans- (4- hydroxy-cycl ohexyl)- acetic acid nethyl ester

(206 ng) obtained in Exanple (Id) and

1- (4- nmet hoxy- phenyl )-3-(1, 2,3, 4-tetrahydro-

i soqui nol i n-6-yl)-urea hyd#®&ht ori de (333 ng) obtai ned

in Exanple (79b) This nethyl ester (407 ng) was

hydrol yzed w th an aqueous sodi um hydroxi de sol uti on

in the sane way as in Exanple 2 to obtain the title

conm@uatp( 378 8ny,t ra¥GRe 4S8 a W tdiset hdl -AhkENVR) £ 400

MHz, DMSO-d6): S (ppm = 12.1 (1H, s), 8.57 (1H, s),
ur 5o )(-BH,4 -1 h yid 185 [12H sajuinel 9n6-RzFarbo3y 1 tHacid) 4-

7.21 (1H, d, J =8.6 Hz), 7.07 (1H, d, J = 8.2 Hz),
caBe g hyl -yl ohexyk)eses2-4. 46 (3H, n), 3.72 (3H,

s), 3.56 (2H, t, J =5.8 Hz), 2.74 (2H, t, J =5.9

Hz), 2.12 (2H d, J = 7.0 HY), 1{95-

: é,@aH, n,
1.77-1.73 (2H, m, 1 2 : ~39-°1. 29 (2H,
n, 1.12-1.02(2H,,@(@€(E\§)Hm 2 (M+ H+.
( Egyanpl & 8 “‘? S- 3>¢4- et hoxy- ph )>¢H.ei do] -

4- di | Hillsoqui nol i ne- 2- car boxyl i c aci'd 4-
beymeLhyl - cYcl ohexyl ester 226 MY H,.O/N/ O
iI3 OOHO (80a)

-§ 4181 hoxy-pheoyl )1 UERLAQ) y 3udediddydr0-dtdi hydro-1H-
(?és%gu]én ?i ngz-gar box%ﬁi% ac%)t gr te- b_tl?tdyl ‘est éLr yThr_éJ
iéb&ﬁfnspf@@uydcgzeéxwic93%dma%r@;htb@tgad At Wite

sol'ird In the sane way as in Exanple (26a) from 6-
The title compound (1.19 g, gquantitative yield) was

Q

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 3,4-dimethyl-phenyl isocyanate (0.50 mL).
'H NMR (400 MHz, CDCl3): & (ppm) = 7.33-6.74 (5H, m),
7.12 (1H, brs), 7.08 (1H, 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), 1.49 (SH, s).
(78b) 1-(3,4-dimethyl-phenyl)-3-(1,2,3,4-tetrahydro-
isoguinolin-6-yl)-urea hydrochloride

The title compound (993 mg, gquantitative yield) was
obtainéd as a pale yellow solid in the same way as in
Example (22b) from 6-[3-(3,4-dimethyl-phenyl)-ureido]-
3,4-dihydro-1H-isoquinoline-2-carboxylic acid tert-butyl
ester (1.19 g) obtained in Example (78a).
y NMR (400 MHz, DMSO-dé6): & (ppm) = 9.10 (1H, brs), 9.03
(1§, s), 8.86 (1H, s), 7.40 (1H, 4, J = 1.9 Hz), 7.27 (1lH,

dd, J = 8.4 and 2.1 Hz), 7.24 (1H, 4, J = 1.9 Hz), 7.17



am no- 2N- Boc- 1, 2, 3, 4-t et r ahydr oi soqui nol i ne (497 ny)
and 4-et hoxy-phenyl i socyanate (0.35 nmiL). 1H NMR (400
MHz, CDCl13) : 6 (ppm) = 7.28-7.15 (2H, m , 7.24 (2H,
d J =28.6 H), 7.02 (1H % J =7.8 Hz), 6.89 (2H,
d J =86 H) 647 (1H PF3)7 6.37 (1H brs), 4.52
(2H, s), 4.03 (2H, g, J = 6. 9 FE), 3.61 (2H, t, J =
5.5 Hz), 2 79 (2H, t, J =6.0 Hz), 1.49 (9H, s), 1.42

&gH, t, 1 Hz). (80b?
(11 ( £l%t h%x‘y %mq “3.{ 2] 8, 1- L&t (AHydde-J = 8.6 Hz),
|squ|noI n- 3 urea hydrochlorlde The t

7 Cenpladid 67ﬂ‘ﬁF %d%%lLt%tﬂge yiel 8) més3§0§t§ﬂné@Hasm
2 39372 (TZfI'{"rl F:?f’% T ﬁ%&%ﬁﬁiﬁ? ?ir:jgglé 438 )
S o Groh Sobt o He Bk ﬁ‘ﬁ%@-‘fﬁégﬁ'}eltﬁgﬁfw@mﬂaoo

~9.04 (1H
*E'd (d%gqujjgo’gﬂggi% 1?? %ZXS&: 126%&?, 7.32 (2H,
ca%bo&ym&rpyﬁzgycf@@@xzymse =82 and 1.9 to),
7.09° (1H"d, J 6. 83 (2H, d, J = 9 0 Hz),
4. 161e2R1 e A2k @74O]mgzléuiﬂﬂ1t§t9§e(§fél 7.0
Hz), 3.41-3.31 (2H, m, 5 (2H, t, 6. rt)
ook @ZhdB8H ntthd saﬁeSWk?)as QSOEkample (le) from trans-
trans- 6-[ 3- (4- et hoxy- phenyl ) -urei do] - 3, 4- di hydr o-
(4 ooy noy ¢ heh@xghy baxytic aciid #ecaybozgmethyi309 mg)
cycl ohexyl ester Methyl ester (488 ng, 96% was
Ohﬂﬁtﬂ@@dimnEthpéanéldMaynds1FN3E%adpmetbyé)phemml)—3—
trans- (4-hydroxy-cycl ohexyl acetlc acid nethyl ester
(32063 ny) tobrah iedoT AsEXahpPeéin-6-yl) -urea hydrochloride

UII

(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 compound (619 mg, 86%) as a white solid.

'H NMR (400 MHz, DMSO-d6): & (ppm) = 12.1 (1H, brs), 8.64
(l1H, s), 8.55 (1H, s), 7.33 (1H, s), 7.24 (1H, 4, T = 1.6
Hz), 7.21 (1H, 4, J = 8.6 Hz), 7.15 (1H, dd, J = 8.4 and
2.2 Hz), 7.07 (1H, d, J = 8.6 Hz), 7.02 (1H, 4, J = 8.2
Hz), 4.52-4.46 (3H, m), 3.57 (2H, t, J = 5.9 Hz), 2.75
(2H, t, § = 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 (2H, m);

MS (ESI) m/z: 480 (M + H)'.



(1d) and 1-(4-ethoxy-phenyl)-3-(1, 2,3, 4-tetrahydro-
i soqui nolin-6-yl)-urea hydrochloride (347 ng) obtained
in Exanple (80b) . This nethyl ester (488 ng) was
hydrolyzed wth an aqueoys. sodi um hydroxi de sol ution
in the sane way as in Ex fe 2 to obtain the title
conpound (410 ng, 87% as a white solid. 1H NWR (400
MHz, DMSO-d6): b (ppm = 12.1 (1H, brs), 8.59 (1H
s), 851 (1H, s), 7.36-7.30 (1H, m, 7.34 (2H d, J =
8 . (Bxbkinple7721 tiknsdd; [P =4rmethomytohanyy) ugepdo] -
(1H d J =8.6 H), 6.85 (2H d, J = 9.0 Hz)
3 4—@thd¢©-@®Hls@nulm?k%nqiﬁfC%FbQX¥lvcan&¥ 43 56
(2H, t, J =5.9 Hz), 2.74 (2H, t, J =5.6 Hz), 2.11
ca(rmxmetjl.\z&l-@ye?mexnl FBLRen1 (2H, m, 1.77-1.73
(2H, m, 1.68-1.62 (1H, m, 39-1.31 (2H, m, 1.30
(3H, t, J = 6.9 Hz) : %jl 2}]}4 . M5 (ESI) m z:
496 (M + H)+ P

i*S0
vl -cycl ohexyl ester 228 HHN /N /CH3 O
HE 0 Y O HO (81la)
6- (3 i sopropyl - urei do)- 3, 4-di hydro-1 H i soqui nol i ne-
%&Pf@ﬂf@i (@—r@&ﬁkﬁoi%léh@ﬂyy -gsteroThe, hi-dia yenmaund
(604 ny, tained as a
isoquinoline-2-carboxylic acid tert-butyl ester

The title compound (747 mg, 94%) was obtained as a
white solid in the same way as in Example (26a) from 6-
amino-2N-Boc-1,2,3,4-tetrahydroisoquinoline (497 mg) and
4-methoxy-phenyl isocyanate (0.31 mL).

'H NMR (400 MHz, CDCls): 5 (ppm) = 7.29-7.15 (2H, m),
7.25 (24, 4, J = 8.6 Hz), 7.00 (1H, 4, J = 6.7 Hz), 6.89
(2H, d, J = 8.6 Hz), 6.62 (1lH, brs), 6.55 (1H, brs), 4.51
(24, s), 3.81 (3H, s), 3.61 (2H, brs), 2.77 (2H, t, J =
5.8 Hz), 1.49 (9H, s).

(79p) 1-(4-methoxy-phenyl)-3-(1,2,3,4-tetrahydro-
isoquinolin-6-yl)~urea hydrochloride

The title compound (621 mg, 99%) was obtained as a
white solid in the same way as in Example (22b) from 6-
[3-(4-methoxy-phenyl)-ureido]-3,4-dihydro-1H-
‘isoquinoline-2-carboxylic acid tert-butyl ester (747 mg)
obtained in Example (7%a).

'H NMR (400 MHz, DMSO-dé6): & (ppm) = 9.15 (1H, brs), 9.02
(14, s), 8.87 (1H, s), 7.36-7.31 (1H, m), 7.33 (2H, d, J



white solid in the same way as in Exanple (28a) from
6- am no- 2N- Boc- 1, 2, 3, 4-t et rahydroi soqui noli ne (496
ng) and isopropyl isocyanate (0.17 ni). 1H NWR (400
MHz, CDCl1l3): 8 (ppm = 7.22:6.96 (4H, n), 6.08 (1H
s), 4.53 (2H, s), 4.04-3.9 Zglﬂ, m, 3.63 (2H, brs),
2.80 (2H, t, J =6.1 Hz), 1.49 (9H, s), 1.18 (6H, d,
J = 6.6 Hz). (81b)
1-isopropyl-3-(1, 2,3, 4-tetrahydro-i soqui nol i n-6-

=y3)0 Hiza hydHochldride The=t Bt Reaadnmgodndiz(488 .%y, (1H, d,
guantitative yield) was obtained as a white solid in

J theB sarfz wayd e&° i h2Exafipl € =(228) Beromd-16 (2H, s), 3.69
6- (3-iso rigyl-ureido)-s 4-dih%dro-IH

(3Boduli ol 1 7= 2= Shr besy I RE aéi 42t éRH byl Estber? F504

obtai ned jin a e (8la). 1H NWVR (4Q0 .
(B0 Gy = S by TERBE oy TRECiey ~ B eabol T L Byinydro-
.32 (1H J 5 2.0 H,.7.20.(1H, dd, J = 8.4 and
- iSegy ot Trfat i 0 TSty
= 4.3 Hz), 3.76-3.70 (1H, m, 3.35-3.30
c’?‘é%ﬁ“%ﬁz%%‘égfzﬂ t, 3 =6.2 H), 1.08 (6H d, J =
6 7Mé%%&l'e§%gE (8dF)mg, 82%) was obtained in the same
trans-6-(3-isopropyl -ureido)-3,4-di hydro-1H
wh$ 08 N9l ERemBi eanbexykiremagirdns- (4-hydroxy-cyclohexyl) -
4- car boxymet hyl - cycl ohexyl ester Methyl ester (455
ab8t 18893 idaseOhiai Bedern (ROE :@ne cowayi rasl i1im Exanyle
(le) fromtrans-(4-hydroxy-cycl ohexyl)- acetic acid
(@} hyhd es+ ¢4 -1128Bory)pbbhailned - (1 ,Bxaypl-ee(dah)ydard-
1-isopropyl-3-(1,2,3,4-tetrahydro-isoqui nol i n-6-
isoquinolin-6-yl)-urea hydrochloride (333 mg) obtained in
Example (79b). This methyl ester (407 mg) was hydrolyzed
with an agueous sodium hydroxide solution in the same way
as in‘Example 2 to obtain the title compound (378 mg,

96%) as a white solid.

'H NMR (400 MHz, DMso—dajz & (ppm) = 12.1 (1H, s), 8.57
(1H, s), 8.51 (1H, s), 7.35 (2H, d, J = 9.0 Hz), 7.31 (1H,
s), 7.21 (1H, d, J = 8.6 Hz), 7.07 (1H, d, J = 8.2 Hz),
6.87 (2, d, J = 9.0 Hz), 4.52-4.46 (3H, m), 3.72 (3H, s),
3.56 (2H, t, J = 5.8 Hz), 2.74 (2H, t, J = 5.9 Hz), 2.12
(2H, 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-(4-ethoxy-phenyl)-ureido]-
3,4-dihydro-1H-isoquinoline-2-carboxylic acid 4-

carboxymethyl-cyclohexyl ester



yl')-urea hydrochl oride (324 ng) obtained in Exanple
(81b). This nethyl ester (455 ng) was hydrolyzed in
the sane way as in Exanple 2 to obtain the title
compound (383 ny, 87% as a white solid. 1H NWR (400
MHz, DVBO-d6) 6 (ppm) =-122% (1H, s) , 8.23 (1H s),
7.24 (1H, s), 7.13 (1H, d, J = 7.8 Hz), 7.01 (1H, d,
J =8.6 H), 5.99 (1H, d, J = 7.5 FE) 4.50-4.43 (3H,
, 3.76-3.71 (1H, m, 3.55 (2H, t, = 6.0 Hz), 2.71
(2H, t, J =5.9 Hz), 2.11 (RH, g 6.6 Hz),

.68-1.62 (1H

11 101 ), 1.08 (6H,
 VR_LES mz: 418 ).+ anpl e

(éWf;rt but yl - ur ei do) - 3, 4- '+/\Qﬁ%

i soq@i nol i ne-2-carboxylic acid 4-

HCl:arboxymethyl cycl ohexyl ester H H NY N Cl HO - 230
82a) 6- (3 tert-butyl - ureldo) 3, 4- di hydr o-

8i0gdqGiriSHi ﬁeezh@afrybéamqyé ad%-*aeﬂt%ﬂ %ufyﬁﬂé%@é? The
title conpo a white

Ao (R s
SRR, ety S SRR 08 (B -
B 80 (B30 Bhn

anH%b—2kig%éjﬁiZF§;4Jtégkéﬁyﬁr§isoquinoline (497 mg) and

4-ethoxy-phenyl isocyanate (0.35 mL).

'H NMR (400 MHz, CDCl3): & (ppm) = 7.28-7.15 (2H, m),
7.24 (24, 4, J = 8.6 Hz), 7.02 (1H, 4, J = 7.8 Hz), 6.89
(2H, d, J = 8.6 Hz), 6.47 (1H, brs), 6.37 (1H, brs), 4.52
(2H, s), 4.03 (2H, q, J = 6.9 Hz), 3.61 (2H, t, J = 5.5
Hz), 2.79 (2H, t, J = 6.0 Hz), 1.49 (9H, s), 1.42 (3H, t,
J = 7.1 Hz). |
(80b) 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-(4-ethoxy-phenyl)-ureido] -3, 4-
dihydro-1H-isoquinoline-2-carboxylic acid tert-butyl
ester (798 mg) obtained in Example (80a).
4y NMR (400 MHz, DMSO-d6): & (ppm) = 9.17 (1H, brs), 9.04
(14, s), 8.89 (1H, s), 7.35 (1H, d, J = 1.9 Hz), 7.32 (2H,
d, J = 9.0 Hz), 7.26 (1H, dd, J = 8.2 and 1.9 Hz), 7.09

(1H, d, J = 8.2 Hz), 6.83 (2H, 4, J = 9.0 Hz), 4.16 (2H,



(82b)
1-tert-butyl-3-(1, 2,3, 4-tetrahydro-isoqui nolin-6-
yl)-urea hydrochl oride The title conpound (354 ngy,
quantitative yield) was obtained as a white solid in
the same way as in Exanple?2(22b) from
6-(3-tert-butyl-ureido)-3,4-di hydro-IH

i soqui nol i ne-2-carboxylic acid tert-butyl ester (434
ng) obtained in Exanple (82a). 1H NWVR (400 MHz,

t ,DNBG db)L Hz ) pmni 95 RH3 ¢1lHF br3)0 Bz50 3(2H-3sB1 (2H,
7.34 (1H, d, J =1.9 Hz), 7.13 (1H, dd, J = 8.4 and
m2, 2+ (ZHO4 (1H =do.- D Bz B, 61 H2Y, (BHL7t(1H, =b6sB, Hz) .

4.15 (2H, brs), 3.36-3.31 (2H, nm), 2.94 (2H t, J =
(H)Q) tpyns-16283¢ oHeyoxygpeynyl) ~ureido} -3, 4-dihydro-

trans-6-(3-tert-butyl-ureido)-3,4-di hydro-| H
LH SoRARMOI? heRr - car dORg¥Yt1@cpralid 4-carboxymethyl-

4- car boxynet hyl - cycl ohexyl ester Methyl ester (557
c¥&ﬁghﬁ%§¥i?%ﬁ Ve yield) was obtained in the sane way

?Z-EGHE%QSE%§%¥%ﬁQ¥§_?E]EQ?Q%YA%?% PREAVReRstBr T80T
w%@%%%tf%$%§$@%f%Q?g?g?af&ﬁnpkgnquh—%ggroxy—cyclohexyl)—

h - { NoLki N6 - a L I [
O P T8 Ty UL RS Y GAeEl B SRkt

(1®) aM@s1hydretyzed-bRehhe) saneivay 389 iR tBsarRlie 2 to
obtain the title conpound (451 ng, 8496 as a white

1 864 thn o 1+h NSRy { 400r dizh y OVEONU6Y1 46 ((BAM mg)ladbkalildd in
brs), 8.18 (1H, s), 7.26-7.07 (1H, m, 6.99 (2H, s),
E£a@Fl ¢ 1H30), ThH)-mewdy) 3btead, (8854mG2Hval, hfdroby9ed
Hz), 2.71 (2H, t, J =6.1 Hz), 2.11 (2H, d, J = 6.6
Wil an, 9qudo9d $o#iium) hydroxide solution in the same way
as in Example 2 to obtain the title compound (410 mg,
87%) as a white solid.
"H NMR (400 MHz, DMSO-d6): & (ppm) = 12.1 (1H, brs), 8.59
(1H, s), 8.51 (1H, s), 7.36-7.30 (1H, m), 7.34 (2H, 4, J
= 8.9 Hz), 7.21 (1H, dd, J = 7.6 and 1.8 Hz), 7.07 (1H, 4,
J = 8.6 Hz), 6.85 (2H, d, J = 9.0 Hz), 4.51-4.45 (3H, m),
3.97 (2, g, J = 7.0 Hz), 3.56 (2H, t, J = 5.9 Hz), 2.74
(2H, t, § = 5.6 Hz), 2.11 (2H, d, J = 6.6 Hz), 1.94-1.91
(2H, 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 (ESI) m/z: 496 (M + H)™.

(Example 81l) trans-6-(3-isopropyl-ureido)-3,4-
dihydro-1lH-isoquinoline-2-carboxylic acid 4-

carboxymethyl-cyclohexyl ester



1.77-1.73 (2H, nm), 1.68-1.61 (1H, m, 1.38-1.24 (2H,
m, 1.28 (94, s), 1.11-1.01 (2H, m; M (ESI) niz:
432 (M + H)+. (Exanple 83)
trans-6-(3-cycl opentyl -ureido)-3, 4-

di hydr o- 1Hi soqui nol i ne-2-2asbexylic acid 4-

car boxynet hyl -cycl ohexyl ester HH NyN OY NOO
HOO (83a) 6-(3-cycl opentyl -ureido)-3, 4-di hydro-1 H

i soqui nol i ne-2-carboxylic acid tert-butyl ester The
title conpound (601 ng, 84% was gbtained as a white

solid in the same we n_B Ne (#8R) from 6-
ydro?soq i noline (496 ny)

am no- 2N- Boc- 1, 2, &
am_nqcyodope 0 m. -CRB32 1H NWR (400
: m 7.22-6.95 (4H, m, 6.17 (1H, s),
. 14-4.08 (1H, m, 3.62 (2H, brs),
J =57 Hz), 2.02-1.97 (2H, m, 1.69-
1 56 (4H m, 1.49 (9H, s), 1.44-1.35 (2H, nm. (83b)
(8&amnﬂ1ﬂﬁﬁm§dpﬁpmmlﬁuseﬂd®érﬁaHydﬁ@MdﬂgmﬁHnﬂSqquinoline-
yl)-urea hydrochloride The title conpound (493 ny,
21@&%ﬁ@1¥&i@mﬁ@4@ﬂ@?rVHQUtb%téﬁﬁ@@ as a white solid in
the same way as in Exa (22b
6- (§T@y&%ﬁiﬁnﬂﬂmRﬁ%ﬂ%n§ %44marh§afb Wgs obtained as a

wklhggoqu'gfiénlen 58" ggI)I(’Lgl e a%' d terEtxatxJnl’glyl e238tae)r ér6o(1)19 6-

amino-2N-Boc-1,2,3,4-tetrahydroisoquinoline (496 mg) and
isopropyl isocyanate (0.17 mL).
'H NMR (400 MHz, CDCl3): & (ppm) = 7.22-6.96 (4H, m),
6.08 (1H, s), 4.53 (2H, s), 4.04-3.85 (1H, m), 3.63 (2H,
brs), 2.80 (2H, t,‘J = 6.1 Hz), 1.49 (9H, s), 1.18 (6H, d,
J = 6.6 Hz).
(81b) 1-isopropyl-3-(1,2,3,4-tetrahydro-isoquinolin-6-
yl)-urea hydrochloride

The title compound (488 mg, gquantitative yield) was
obtained as a white solid in the same way as in Example
(22b) from 6-(3-isopropyl-ureido)-3,4-dihydro-1H-
isoguinoline-2-carboxylic acid tert-butyl ester (604 mg)
obtained in Example (81la).
ly NMR (400 MHz, DMSO-dé6): & (ppm) = 9.27 (1H, brs), 8.66
(1H, s), 7.32 (1H, d, J = 2.0 Hz), 7.20 (1lH, dd, J = 8.4
and 2.1 Hz), 7.05 (1H, 4, J = 8.6 Hz), 4.77 (1lH, brs),
4.15 (24, t, J = 4.3 Hz), 3.76-3.70 (1H, m), 3.35-3.30
(2H, m), 2.93 (2H, t, 3 = 6.2 Hz), 1.08 (6H, d, J = 6.7

Hz) .



obtained in Exanple (83a). 1H NWVR (400 MHz, DMSO- d6):
b (ppm = 9.14 (1H, brs), 8.53 (1H s), 7.32 (1H, d,
J:2.0Hz) 7.19 (1H, dd, J = 8.4 and 2.1 Hz), 7.05
(1H, d, J 8.6 Hz), 636}%&4 brs) 4.21-3.99 (1H,
n, 3.91(2H t, J ”336331 (2H, m, 2.93
(2H, t, J = 6.2 Hz), 1.86-1.78 (2H, n), 1.66-1.61
(2H, m, 1.55-1.51 (2H, m 1. 39 1.31 (2H, nm). (83c)
trans-6-(3-cycl opentyl -ureido)-3, 4-di hydro-I H

(8ils0 qurineeisirie- B-clardmnah o wied o) -3, 4-dihydro-1H-

_ 4-carboxynet hyl -cycl ohexyl ester Methyl ester (553

1 v igrly neas SRR Ged 1 h Ak strea rheyYRsthnl Exdappeexyl
(I e) fromtrans-(4-hydroxy-cyclohexyl)- acetic acid

esﬁ@rhyl ester (301 ny) obt ai ned i n Exanpl e (Id) and

tyl 3 4- t d i gol i n;
o FEEEren ch atodtiie: fla € aﬁém TR &%maéne
th 553 dr ol
“Phe? Fad LR wh Bet T BT o ”? CBHRA R EREE YD) -
4 hd.
TN rEBS*%f S e o gD o B Sl AR
fﬁ:H%nd]filéapr8b§¥;§1t13§)3,Z—@§t£§ﬁ&dgo %sbqﬁiﬁo@%%h6—
v 80-db 43 dSFEn1ddidS. 942 8. 89) (&bkaﬂ%ed3154E&&le% @lb).
=509 H), 2.71 (2H, t, J = 5.8 Hz), 2.11 (2H d, =
THAD dEdhyll. O8edr 904§ 2Hng) Yas 1hBdrd180el2in Mhe same way
1.76-1.73 (2H, m), 1.66-1.61 (3H, m, 1.56-1.51 (2H
asin IESBndl 822 (4dd, olpfaid. tle 1t D11 é2Epbmpongd NBBGESL)

mz: 444 (M + H)+.
87%) as a white solid.

'H NMR (400 MHz, DMSO-dé6): & (ppm) = 12.1 (1H, s), 8.23
(14, s), 7.24 (1H, s), 7.13 (1H, d, J = 7.8 Hz), 7.01 (1H,
d, J = 8.6 Hz), 5.99 (1H, d, J = 7.5 Hz), 4.50-4.43 (3H,

m), 3.76-3.71 (1H, m), 3.55 (2H, t, 0 = 6.0 Hz), 2.71 (2H,

t, J = 5.9 Hz), 2.11 (2H, d, J 6.6 Hz), 1.94-1.90 (2H,
m), 1.77-1.73 (2H, m), 1.68-1.62 (1H, m), 1.38-1.29 (2H,
m), 1.11-1.01 (2H, m), 1.08 (6éH, d, J = 6.7 Hz);

'MS (ESI) m/z: 418 (M + H)".

(Example 82) trans-6-(3-tert-butyl-ureido)-3,4-
dihydro-lH-isoquinoline-2-carboxylic acid 4-

carboxymethyl-cyclohexyl ester

Ve e,



(Exanpl e 84) trans-6-(3-cycl ohexyl -ureido)-3, 4-
di hydro- 1Hi soqui nol i ne- 2-car boxylic acid 4-
car boxynet hyl - cycl ohexyl ester HH O N O Y HOO O
(84a)
6- (3-isopropyl - urei do) - 3, #3H hydr o- 1 H i soqui nol i ne-
2-carboxylic acid tert-butyl ester The title conpound
(1.14 g, quantitative yield) was obtained as a white
solid in the sane way as in Exanple (26a) from
( 8&aanicrd32MeBdacLly 2y 13, e ista lahy dé ofl sloydikaolHne (745
nmg) and cycl ohexyl isocyanate (0.46 nL). 1H NVR (400
1squnn©tb@11@)—2 B gyl TBCBBth@‘Bt(hWCYM eétﬂ (1H,
s), 4.53 (2H, s), 3.63 (2H brs) t, - .234
J :Tse7tp=rz)le gog@oyn@s (434, ™9, 6137>2 qaamlewnﬁﬁ as a
1.49 9H s)
Wh]?-t@ycﬁodﬁé&  gng. szar%e 6 aniR BEPSBAG 8. £7n ©

h The tl )
haA Sa v o o VR S BT AP hBaae g paFe el B and
| d h Ex | 22b) f
sl linxei?mﬁr%? 573 4 hi‘g‘?o?( ) rem

1H1§*M5<2%é 0" B o o e aBPE Shdy 220 Rk (o e
%Qﬂ@) 6 (Ppm Fz@ 26y (1Bl cbrspy,806%) ,(RHB0S)(2H, t,
d’ ),720(1H dd, J—84 and

J?=15 H?)Hz7 0b. 4§H<9H d)= 8.67HzapH,5s32 (1H, brs),
4.14 (2H, S) 3.47-3.42 (2H m, 3.35-3.30 (2H, m,
(82193 1-tert-butyl-3-(1,2,3,4-tetrahydro-isoquinolin-6-
yl) -urea hydrochloride
The title compound (354 mg, quantitative yield) was
obtained as a white solid in the same way as in Example
(22b) from 6—(3—ter£-butyl—ureido)—3,4—dihydro—1H—
isoquinoline-2-carboxylic acid tert-butyl ester (434 mg)
obtained in Example (82a).
'H NMR (400 MHz, DMSO-d6): & (ppm) = 9.13 (1H, brs), 8.50
(1, s), 7.34 (1H, d, § = 1.9 Hz), 7.13 (1H, dd, J = 8.4
and 2.1 Hz), 7.04 (1H, d, J = 8.6 Hz), 6.17 (1H, brs),
4.15% (2H, brs), 3.36-3.31 (2H, m), 2.94 (2H, t, J = 6.2
Hz), 1.28 (SH, s).
(82c) trans-6-(3-tert-butyl-ureido)-3,4-dihydro-1H-
isoquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester
Methyl ester (557 mg, quantitative yield) was
obtained in the same way as in Example (le) from trans-

(4-hydroxy-cyclohexyl)-acetic acid methyl ester (301 mg)



(2H, t, J =6.2 Hz), 1.79-1.76 (2H, m, 1.69-1.64 (2H,
m, 1.54- 1 51 (1H, m, 1.34-1.25 (2H, m, 1.22-1.11
(2H, m. (84c)
trans-6-(3-cyc|ohexyl-urgiggﬁ-3,4-dihydro-lH-
i soqui nol i ne-2-carboxylic &cird™
4- car boxynet hyl - cycl ohexyl ester Methyl ester (656
ng, 93% was obtained in the sane way as in Exanple
(le) fromtrans-(4-hydroxy-cycl ohexyl)- acetic acid
obe g d et XD n@{dbb@aﬁnédtmtagwﬂﬁ ~(RdR ,@nd -
1-cycl ohexyl -3-(1, 2, 3, 4-tetrahydro-isoquinol i n-
teg5AN Ydreal sy el R T @eYMGZBrﬁ@) hystarhéariideexamd &g)
(84b). This nethﬁﬁqester (656 was_ h drolyzed Wi th

oL inRfiebusEEFBR L hSER bxi d“éhg%waﬁ%hl.%%% sané 9

AP B Rl SRR, (0

th(DNEF dfel c/oz&é&(u'ﬁl M%f mg,s'é'éx/ﬁl)z)as%zg}f % soi) d.) 7.23
f(%ﬁﬁ%‘%@@ 17 & B 20T P B (5%1-18

E(H HJS)_h)57 92é'|2? @72§311Q (1%5", @.9!3 -(211,05';%)5.19793(1%,9%),

4 15668 1ab1 31114 )M 3. 543$294 25 (4H= m).9 1z21-2.04 (G4, t,
n ; hB(ES) MZ 458 (M + W+ (Bmmﬂe8&

J t* abist 6H£ B; cyclohexy) mag hyl <ureicdel) , 1.94-1.91 (2H, m),
3,4-dihydro-lkbisoquinoline-2-carboxy|ic acid 4-

1 carbbxybe( by} -nycl dhéRyl . 64t elHA W) ,N1Y3R-1.24 (2H, m),

1.28 (9H, s), 1.11-1.01 (2H, m);

MS (ESI) m/z: 432 (M + H)".

(Example 83) trans-6-(3-cyclopentyl-ureido)-3,4-
dihydro-lH-isoquinocline-2-carboxylic acid 4-
carboxymethyl-cyclohexyl ester

H H
NTN
A NITTO
w‘\ \ﬂ/
]
HO

(83a) 6-(3-cyclopentyl-ureido)-3,4-dihydro-1H-
isoquinoline-2-carboxylic acid tert-butyl ester

The title compound (601 mg, 84%) wés obtained as a
white solid in the same way as in Example (28a) from 6-
amino-2N-Boc-1,2,3,4-tetrahydroisoquinoline (496 mg) and

aminocyclopentane (0.20 mL).



ONOY HOO O (85a)

6- (3-cycl ohexyl net hyl - urei do) - 3, 4-di hydro-I H

i soqui nol i ne-2-carboxylic acid tert-butyl ester The
title conpound (774 ng, quantitative yield) was
obtained as a white soli-d 23p the sane way as in
Exanple (28a) from

6- am no- 2N- Boc- 1, 2, 3, 4-t et rahydr oi soqui nol i ne (496
ng) and cycl ohexyl net hyl am ne (0.26 nL). 1H NMR (400

1 Mg 3): 6 ="7.22-6. 97 {4H .30 (1H,

By, %294%‘%, £Bed ) 435%@%,“3?1%7&9?2#%' blﬁ‘i),

6.3709162Hs)d, 4J 52 6.0f1 Hz)), 24 8 {2t (14, =P, 73HE2 £2H,
236 1.74-1. 47 °C4H "™ 7 '1.49 (9H, s) , 1.28-1716 (4H,

brY) ,» 08096210 4L, (RH: 37 KBPpP)2.02-1.97 (2H, m), 1.69-
1-cycl ohexyl net hyl - 3-(1, 2, 3, 4-t etrahydro-

1.iss0quinol)n- G-.yl9 - wtea dydrochl-orislie The, tijle

compound (540 g,.83% was obtained as a pink solid in
(8t3re Sarmy odepeas viln- Exalnpl 3 (P20t falomibet Bsoquinolin-6-

cycl ohexyl net hyl - ur ei do)
- YL)3ead iydirechidsiotii nol | ne- 2- carboxylic acid

tert-butyl ester (774 ng) obtained in Exanple (85a).

1H AR 468 evAPTEPVBEE d6)23 ™8 /( spntE truEve 1H e i) was

8.68 1H, s ), 7.32 é%H"d’ J=1. 9 Hz), 7.20 (1H
ohjginpd af 2 Fhififyy PRI TPsSEAH WaY 3S=1B. §XF‘E‘P,1€

6 (1H, brs), 4 15-4.4 1H 4,12, (2H, s
R R e P G R s e
R L 1 TG SN PN B 3 AP L
Oggggggé%ﬂébﬁyﬁﬁgﬂgxyégg;hyl-ureido)-3,4-dihydroJI+
'H NMR (400 MHz, DMSO-dé6): & (ppm) = 9.14 (1H, brs), 8.53
(1, s), 7.32 (1H, d, J = 2.0 Hz), 7.19 (1lH, dd, J = 8.4
and 2.1 Hz), 7.05 (1H, 4, J = 8.6 Hz), ©.36 (1lH, brs),
4.21-3.99 (1H, m), 3.91 (2H, t, J = 7.2 Hz), 3.36-3.31
(2H, m), 2.93 (2H, t, J = 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 (2H, m).
(83c) trans-6-(3-cyclopentyl-ureido)-3,4-dihydro-1H~-
isoquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester
Methyl ester (553 mg, 97%) was obtained in the same

way as in Example (le) from trans-(4-hydroxy-cyclohexyl)-
acetic acid methyl ester (301 mg) obtained in Example
(1d) and l-cyclopentyl-3-(1,2,3,4-tetrahydro-isoquinolin-
6-yl)-urea hydrochloride (369 mg) obtained in Example

(83b). This methyl ester (553 mg) was hydrolyzed in the



I soqui nol i ne- 2-car boxylic acid
4- car boxynet hyl - cycl ohexyl ester Methyl ester (679
ng, 84% was obtained in the sane way as in Exanple
(le) fromtrans-(4-hydroxy- %%clohexyl)- acetic acid
nethyl ester (344 ny) obt&hed in Exanple (1d) and
1-cycl ohexyl net hyl - 3-(1, 2, 3, 4-t etrahydro-
i soqui nol i n-6-yl)-urea hydrochl oride (539 ng) obtained
in Exanple (85b). This nethyl ester (679 ng) was

samed walyy 2ed 1irwiBxdagml eadudousoisoginnthydt bxil decsmpotindn
in the sane way as in Exanple 2 to obtain the title
(dddmpaund 4034 g pdleYyyedsl e whbtédsol id. - 237 1H
NVR (400 MHz, DMSO-d6): 8 (ppm) = 12.1 (1H, s), 8.32

"H( WMR §)4007Mﬁa (_DHSOs)i6 7. 84 (ppM) & 1P .2 8131,HBzs)7. GL 20
]&b 6.16 (1H dd, J = 5.6 and 5.6

)S 4. 571 244 @éir(sﬁf—l m-13. G428y ¢, =)8=65Hg) sz Ol (1H,

'2 1T %%E *EF 3 & 17‘P1(21]'E§) g iJg‘zlt 5260 %éH 4n1">8 1.5%
i 3 TR (O v (B i 29 473 M ‘45' (28,

tr 6 amant a ur |
dlhsgp%%ﬁgg%soéﬁrﬁ%lpﬁg gpcg?boxzfécﬁg fd%A-gll 96

m)carbaynetdy| coyclohexylrest efsHibhy Npy Ny Qe OgY H@Q
é (86a) 6-(3- adéégﬂtan 1-yl - ureldof y4 I hydro- 1H

m), 1.56-1.51 (2H, m), 1.38-1.32 (4H, m), 1.11-1.01 (2H,

m) ;

MS (ESI) m/z: 444 (M + H)".

(Example 84) trans-6-(3-cyclohexyl-ureido)-3,4-
dihydro-1lH-isoquinoline-2-carboxylic acid 4-

carboxymethyl-cyclohexyl ester
H
N\”/H
AT
/ﬁ\yr’[:::jo ‘\”/
O
HO

(84a) 6-(3-isopropyl-ureido)-3,4-dihydro-1H-isoquinoline-
2-carboxylic acid tert-butyl ester

The title compound (1.14 g, quantitative yield) was
cbtained as a white solid in the same way as in Example
(26a) from 6-amino-2ZN-Boc-1,2,3,4-tetrahydroisogquinoline
(745 mg) and cyclohexyl isocyanate (0.46 mL).
'H NMR (400 MHz, CDCl3): & (ppm) = 7.33-6.96 (4H, m),

6.11 (1H, s), 4.53 (2H, s), 3.63 (2H, brs), 2.80 (2H, t,



i soqui nol i ne-2-carboxylic acid tert-butyl ester The
title conmpound (780 ng, 92% was obtained as a white
solid in the same way as in (Exanple 24b) from 6-
(4-ni tro-phenoxycar bonyl am no) - 3, 4-di hydro- 1 H

i soqui nol i ne-2-carboxyl it @8Ad-tert-butyl ester (827
ng) obtained in Exanple (24a) and 1-am noadanant ane
(303 ng). 1H NWR (400 MHz, CDC13) : 6 (ppm =
7.25-6.90 (4H, m, 6.08 (1H brs), 4.51 (2H, s), 3.61

J 2H,.bnsy)),, 2. 7BLRH5t(2H) ®)5. 6 .H2)-1.2009962Hm)brs) 49
2.00 (4H, brs), 1.68 (5H, brs) 1.58 (2H, brs) 1.49
(9(1-Q,Hs )s). - 238 (86b)

' -adamantan-1-yl-3-(1, 2, 3, 4-tetrahydro-i soqui nol i n-
&%QM)l1nyﬁﬂ¢h&kymh3ﬂf1d%,Ihé—tbtkahgdwpedsdqbﬁﬁbunm—6—
guantitative yield) was obtained as a white solid in

viheismmshwagoaslonidxanpl e  (22b) from
6- ( 3- adamant an- | -yl - ureldo 3, 4-di hydro-| H
i sodliienSite 2B 122 cP, t eReDbit§Tivet Bieldgowas
ng), obtained in Exa Ie 86a). .1H NWR (400 MHz,
CIWBOUB)3S F (PHHF Bée %?Illldbrlé‘) thg same 1’I3|;Y' §)s in
7. 34
Edigie) | 228 haTeam, g mi&cé kS a2 Ty bR ro-
4.15 (2H 0 3.3
Hsipodgthatlng®y %e%ég%ygig 55 bRS ,t-%e% Y SRyt 12
gﬂ'é%%égﬁ%% Pgsixaﬁ @Q) (84a)

trans amant n -yl - ureldo) 3, 4-di hydro-1 H

1 §ﬁﬂyl C C
}5 carbggy%E Q?&%%xylg er N@%hy? ésterbf§§5 8.69
(g, 9899 718 Qbmal aedgi a t_Lh@ $HE 7.20 (1H, dd, J = 8.4

and 2.1 Hz), 7.05 (1H, d, J = 8.6 Hz), 5.12 (1H, brs),
4.14 (2H, s), 3.47-3.42 (2H, m), 3.35-3.30 (2H, m), 2.93
(2H, t, J = 6.2 Hz), 1.79-1.76 (2H, m), 1.69-1.64 (2H, m),
1.54-1.51 (1H, m), 1.34-1.25 (2H, m), 1.22-1.11 (2H, m).
(84c) trans-6-(3-cyclohexyl-ureido)-3,4-dihydro-1H-
isoquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester

Methyl ester (656 mg, 93%) 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 l-cyclohexyl-3-(1,2,3,4-tetrahydro-isoquinolin-
6-yl)-urea hydrochloride (464 mg) obtained in Example
(84b). This methyl ester (656 mg) was hydrolyzed with an
aqueous sodium hydroxide solution in the same way as in
Example 2 to obtain the title compound (553 mg, 87%) as a

white solid.



way as in Example (le) from
trans- (4- hydroxy-cycl ohexyl)- acetic acid nethyl ester
(378 ng) obtained in Exanple (Id) and
1-adamant an-1-yl -3-(1, 2, 3, 4-tetrahydro-
i soqui nolin-6-yl)-urea hydfééhrori de (663 ng) obt ai ned
in Exanple (86b) . This nethyl ester (895 ny) was
hydrolyzed w th an aqueous sodi um hydroxi de sol ution
in the sane way as in Exanple 2 to obtain the title
! He onyRo Ui O M&,@MSCQ—X% a3 a(peh) ow Bplid(1dH MR 6400
MHz, DNBC>d6) S (ppm = 12.1 (1H brs), 8.20 (1H
(B, 9 67(2_.??4 @7 3 O57¢1Bl, (Ad1,Jdx &. & Hz)§ Hz)00 1.1H, (1H,
- 239 d = 8.6 Hz) 5.86 (1H, s) 4.50-4.42 (3H,
de —38561 fézzH 6t083(1'H5 d9 r-'!z)= 8.3 #3)(:2H4 - 30- 4 43 §3H,
2.02 (3H brs) 1.92
mkerﬁ 53,2,1 $2Hr1 "7r7 { 735(§HHZ 3 115613} P, (Hhsym) , 2.70 (28,

e 3% 128 42 ML dL, 07 (2% 1 o LB T o,
eld
oL SO PR MO St gy 5 s st o
mFafP%ygﬂ(gy' (gxcl ghexyl pester H (Hy Nyl N oo
ME- (@Spyrmﬂtn §5yI1Mr$|g9) 3, 4-di hydro-I H

I soqui nol i ne-2-carboxylic acid tert-butyl ester The
title conpound (448 ng, quantitative yield) was

(Example 85) trans-6-(3-cyclohexylmethyl-ureido)-
3,4-dihydro-1H~-isoquinoline-2~carboxylic acid 4-

carboxymethyl-cyclohexyl ester

\\O
o . \ﬂ/
/U\/E:\I 0
HO

(85a) 6-(3-cyclohexylmethyl-ureido)-3,4-dihydro-1H-
isoguinoline-2-carboxylic acid 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-tetrahydroisoquinoline

(496 mg) and cyclohexylmethylamine (0.26 mL).

'H NMR (400 MHz, CDCls): & (ppm) 7.22-6.97 (4H, m),
6.30 (1H, brs), 4.82 (1H, brs), 4.53 (2H, s), 3.63 (2H,

brs), 3.09 (2H, 4, J = 6.7 Hz), 2.80 (2H, t, J = 5.7 Hz),



obtained as a pale yellow solid in the sane way as in
(Exanpl e 24b) from

6- (4-ni tro- phenoxycar bonyl ani no) - 3, 4-

di hydr o- 1H-i soqui nol i ne-2-car boxylic acid tert-butyl
ester (500 ng) obtained+ re®anple (24a) and 3-

am nopyridine (150 ng). 1H NMR (400 MHz, DMSO-d6): S
(ppm = 1.43 (9H, s), 2.74 (2H, t, J = 5.67 Hz), 3.53
(2H, t, J =5.87 Hz), 4.43 (2H, brs), 7.08 (1H d, J

1-74&12347st H7m7->2 (1Hio dioy, —s7 4§ 2!312)L 16 %J;H(%l to be-
, (1H,~ ddd,” J = 8. 2.54,

0891182(}§LH,mdd J 469 117 Hz) 859 (1H, d J:
1. 95 FE) 8.74 (1H brs) 8.82 (1H, brs). - 240 (87h)
(8 FRNSE-S-dqne st wime Shyl -3 €1 dp) 3344+ dichutrarioH-
i soqui nol i ne-2-carboxylic acid 4-
i seguiaxylciar-honyl et hyd clygdiobekybredeer Am ne was
obtained in the sane way as in Exanple (22b) from
6- ( Fheytiidile Foppanre dP4B, 3 B hydreasHobtained as a
i soqui nol i ne-2-carboxylic acid tert-butyl ester (450
Phef SobidiHedia E{IﬁﬁpV%Y(%$a}n Eremelsi < 22k nd rems -
Yﬁi and _trans-( r oxy-cycl ohexyl)-acetic aC|d
c Wxﬁé]st‘t‘%‘?hyj(’z‘é’ée%ﬂ? 0 t%u ﬂéBYFﬁoﬁgwﬁsé’qua’)o S
ti npoun 277 730 ta S .a |te
C%‘P‘?’élyfhct%%lg et liai i FRtetanaie fidd) Ctated @

8 = 1. oz 1 14 1H o i
E%i?Fle E§§9 7 (SH(pE?l) 1.92 (2 é, J :)10 56 Hz),

B Sl g BSGAF S oy o' yoosTini St 868

§H,21s3",2)7.§22?>11€1,1Hd,dJ 4 1.8 ?—1&)'7'2)7.270 32 1kq,dg kB .2
and 2.3 Hz), 7.05 (1H, d, J = 8.6 Hz), 6.36 (iH, brs),
4.15-4.40 (1H, m), 4.12 (2H, s), 3.36-3.31 (2H, m), 2.92
(2H, 4, § = 6.7 Hz), 1.6%9-1.61 (5H, m), 1.39-1.33 (1H, m),
1.23-1.10 (4H, m), 0.93-0.84 (2H, m).

(85¢) trans—6—(3—cyclohexylmethyl—uréido)—3,4-dihydro—lH—
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 (6739 mg) was hydrolyzed
with an aqueous sodium hydroxide solution in the same way
as in Example 2 to obtain the title compound (634 mg,

96%) as a white solid.



4.30 Hz), 7.30 (1H, d, J = 4.69 Hz), 7.89-7.99 (1H
nm, 8.18 (1H, dd, J = 4.69, 1.17 Hz), 8.59 (1H, d, J
=2.35 Hz), 875 (1H s), 8.82 (1H, s); M5 (FAB) m z:
467 (M + H)+. (87c)
trans- 6- (3-pyri di n-3-yl -urefdoy- 3, 4- di hydro- | H
i soqui nol i ne-2-carboxylic acid
4- car boxynet hyl - cycl ohexyl ester
trans-6-(3-Pyridin-3-yl-ureido)-3,4-di hydro-| H

“Hi SOGUi(M6I0i eiz2- @aas@»qauc:&acappm) = 12.1 (1H, s), 8.32
nethoxycarbon Ineth cl ohex ester (280 )
%ﬁﬁzﬁrwxy ih { {8#%) s RydFoFyfed ﬁ@ trhe -anel LH,

as_ in - 241 to obtgln the title

mﬁwﬁ(%%B'n@ 1%76 Has whitt @ - SoPPd. >t KR/ (4081
ZI\LQ_%S %ﬁ%(g) ?r%s 59t1 ‘]7'00?‘1"&91%Z 27?2(2%%1 139==
Fralis 5'2%57%2@*1 B) 28 abigh 523t gam ) 5% e

W I D, e %éH%-q%s (38, 838500 on,

), .2749§.<ﬁm4 . m§; 18. 9é1bi 8<z1d 66,156 He) |
8.2% (1H, 52 ) .53 , ;2(1an} 8.85 (1H,
MS) (E4R) Qﬁ/éll-lq7@r$m,+l\/§ (FAB) ndz 453 (M + H) +.

(Exanpl e 88) trans-6-(3-pyridin-2-yl-ureido)-3,4-

di hydr o- 1H-i soqui nol i ne- 2-car boxylic acid 4-

car boxynet hyl - cycl ohexyl ester HH N,,rN 1 N

(Example 86) trans-6-(3-adamantan-l-yl-ureido)-3, 4-

dihydro-1H-isoquinoline-2-carboxylic acid 4-

" carboxymethyl-cyclohexyl ester
H H
N\TT/N
W O r\@/ O
2T
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 solid in the same way as in (Example 24b) from 6-
(4-nitro-phenoxycarbonylamino)-3,4-dihydro-1H-
isoguinoline-2-carboxylic acid tert-butyl ester (827 mg)
obtained in Example (24a) and l-aminoadamantane (303 mg).
'H NMR (400 MHz, CDCl3): & (ppm) = 7.25-6.90 (4H, m),
6.08 (1H, brs), 4.51 (2H, s), 3.61 (2H, brs), 2.79 (2H, t,
J = 5.6 Hz), 2.09 (2H, brs), 2.00 (4H, brs), 1.68 (5H,

brs), 1.58 (2H, brs), 1.49 (2H, s).



O /N/ 0OII-I( HOk O (88a)

6- (3-pyridin-2-yl-ureido)-3,4-di hydro-1 H

i soqui nol i ne-2-carboxylic acid tert-butyl ester The
title conpound (395 ny, 89% was obtained as a pale
yellow solid in the same W38 as in (Exanple 24b) from
6- (4- ni tro- phenoxycar bonyl am no) - 3, 4-di hydro-I H

i soqui nol i ne-2-carboxylic acid tert-butyl ester (500
ng) obtained in Exanple (24a) and 2-am nopyri di ne

0 : - NR 3 A6, 6spRUIL A -
TR S (60 ey OB Rl o

6-5108urkadb ydd)ochlofd-de 77 (1H, m, 7.45 (1H d J =
8.21 Hz), 7.37 (1H, s), 7.32 (1H, d, J = 7.43 FE),

7. 10hélHitde domp®u2l HHK3 Ml (UEhtidgtilve =yBeBd) was
5.67 Hz), 4.44 (2H, brs), 3.54 (2H, t, J =5.87 Hz),
obZ.aitheRls ta whitsd BYLH)in 1tHS @kt w3y M5 (RABkampze

369 (M + 2 (88b)
( 22an sty ﬁﬁﬁaﬁn@%nmwhwr%ldoarﬁyérélmmdro 1H-
|squ|noI|ne 2- carbo c acid 4-
R -y? | UheRy T BETRRT i RECEA08TAG, ™0

qﬁgntliaxlv ag% ?gtg;P$g|kn2 ;Pe same way as
AL 4 2&%@% N L

5@2ﬁ%ﬁ2;y1 QP¥f§ gc?g;ngpﬁ 22?g5ﬂ2233h23¥d6b€é—hed
add) 2 Bxapp) e 1161, (e &ithes CQUBOHEQ,(%6§7”Q,1H3,’9°@J:SW@S
4.15 (2H, s), 4.07 (4H, brs), 3.35-3.31 (2H, m), 2.93 (2H,
t, J =6.2 Hz), 2.02 (2H, brs), 1.92 (3H, brs), 1.92 (6H,
brs).
(86c) trans-6-(3-adamantan-l-yl-ureido)-3,4-dihydro-1H-
isoquinoline-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 acid methyl ester (378 mg) obtained in Example
(1d) and l-adamantan-1-yl-3-(1,2,3,4-tetrahydro-
isoquinolin-6-yl)-urea hydrochloride (663 mg) obtained in
Example (86b). This methyl ester (895 mg) was hydrolyzed
with an aqueous sodium hydroxide solution in the same way
as 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

(14, s), 7.26 (1lH, s), 7.05 (lH, d4, J = 8.6 Hz), 7.00 (1lH,



obtained as a white solid in the sane way as in
Exanple (le). 1H NVR (DVSO d6, 400 WHz): 5 ppm =
10.54 (1H, brs), 9.46 (1H, s), 8.24-8.32 (1H m,
7.74 (1H, ddd, J = 8.50, 7.14, 1.96 Hz), 7.45 (1H, d,
J =8.21 Hz), 7.32 (1H @, 2%~ 7.43 Hz), 7.38 (1H, d
J =1.17 H), 7.12 (1H, d, J = 8.21 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 Hz), 2.22
d(2#H,=d$.0 EzY, 08.BiE) (1H,93)(2H,. 5tbeh4 .2k2= (BH,9%) - 2434 (2H,
3.32 Hz), 1.62-1.81 (3H, m, 1.28-1.42 (2H, m,
€1.91=1518 Hg2H 2ny0; (RB, (EABY m 5. %462 )( M2+ 1H) +.2H,88L) J
trans- 6- ( 3- pgrldln 2-yl -ureido)-3,4-di hydro-| H
=i Gofuliabl | Ae02- ¢aFbokyFi ¢ aci9d (8H, brs), 1.77-1.73 (2H,
4- car boxynet hyl - cycl ohexyl ester
mlra%SG% {éHPy FaI n- 2-yP-dir 88ddRH3, 2V di Ryddodl-191 (2H, m);
ol i,ne- arboxyli¢ acid 4-
M%E?ﬂgigdﬁ(Boné@ﬁefﬂyﬁc?&lohexyl ester (170 ny)
obtained in Exanple (88b) was hydrolyzed in the sane
way as in Exanple 2 to obtain the title conpound (121

S o 20 I B o e A B Oy -Cae38 T

dﬂﬁydﬂo l&—§§®q%iﬂ§ltgé ZchébEx§§lc(é?1dH§) 7. 47 (1H '

E 7.32 (14
chbdxymgtBQlkE}clghéﬁ Qlast@m = 8.30 Hz), 7.03-7.08
(1M, ), 4.40-4.54 (3K n), 3.57 (2H, =S o6
M), 3.12-3.22 (1H, ). A 1H gt J = 5.86 Ho),

jSvscaye

(87a) 6-(3-pyridin-3-yl-ureido)-3,4-dihydro-1H-
isoquinoline-2-carboxylic acid tert-butyl ester

The title compound (448 mg, gquantitative yield) was
obtained as a pale yellow solid in the same way as in
(Example 24b) from 6-(4-nitro-phenoxycarbonylamino)-3, 4-
dihydro-lH-isoquinoline-2-carboxylic acid tert-butyl
ester (500 mg) obtained in Example (24a) and 3-
aminopyridine (150 mg).
'"H NMR (400 MHz, DMSO-d6): & (ppm) = 1.43 (9H, s), 2.74
(2H, t, J = 5.67 Hz), 3.53 (2H, t, J = 5.87 Hz), 4.43 (2H,
brs), 7.08 (1H, d, J = 8.21 Hz), 7.22 (1H, d, J = 7.43
Hz), 7.31 (2H, 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

(1H, d, J = 1.95 Hz), 8.74 (1H, brs), 8.82 (1H, brs).



2.12 (2H, d, J =6.84 Hz), 1.93 (2H, dd, J = 11.23,
2.93 Hz), 1.75 (1H, d, J = 13.18 Hz), 1.26-1.40 (2H,
m, 0.99- 1.14 (2 H m; M5 (FAB) mz: 453 (M + H)+.
(Exanmpl e 89) trans-6-(3-pyridin-4-yl-ureido)-3,4-
di hydro- 1H i soqui nol i ne-2-2&Pboxylic acid 4-
car boxynet hyl - cycl ohexyl ester 244 HH NyNT\ \ /N
/ O/ N OO0 ~I I( HO"d~\ O (89a)
6- (3-pyridin-4-yl-ureido)-3,4-di hydro-I H
(d BOAU MBld Ne- @3—“@%@9&/&# 3-acidrbenby bat wl-cestRIrothe-
t|t| e conpound (3 85% was obt ai ned as a pal e
i dl%:LSlQ{éQ-tcﬂaﬂsl@x§mm saydag-i n (Exanple 24b) from
6- (4-ni tro- phenoxycar bonyl am no) - 3, 4-di hydro- | H
me SOs dEd b arey Prea ppxytlichagiyd eerexrbutyl ester (500
ng) obtained in Exanple (24a) and 4-am nopyri di ne
(15@umyge. whld NVR g iDMBD 06, t 590sdkiz) wag ppmin 8x@Mp(EH,
s), 8.79 (1H, s), 8.35 (2H, dd, J = 4.88, 1.47 Hz),
(723 {2 @ﬂ§3ﬂp¥ridi643 Y1l7ureapo) ?33ﬂ‘@$HYQﬁQﬁ1H‘
7.23 (1H d, J = 7.32_Hz), ,7.09 (1H, d, J = 8.79 Hz),
lﬂoq%lrcqnn%v%jcaebséyz»zﬂ agidjyteztsbyd Wy jesterrs(4ZHmg)

o@ﬁq;ned 1n Exa&pl% %372? ?%om @ElgFég%ne %25%6 SMand
trans—(4—hydroxy—cyclohexyl)—acetic acid methyl ester
(200 mg) obtained in Example (1d), 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): & (ppm) = 1.02-1.14 (1H, m),
1.27-1.41 (13, m), 1.71 (3H, brs), 1.92 (2H, d, J = 10.56
Hz), 2.22 (2H, 4, J = 6.65 Hz), 2.75 (2H, t, J = 5.67 Hz),
3.50-3.60 (5H, m), 4.41-4.53 (3H, m), 7.0% (1H, 4, J =
8.21 Hz), 7.23 (1H, 4, J = 8.21 Hz), 7.32 (1H, d, J =

4.30 Hz), 7.30 (1H, d, J

4.69 Hz), 7.89-7.99 (1H, m),
8.18 (1H, dd, J = 4.69, 1.17 Hz), 8.59 (1H, d, J = 2.35
Hz), 8.75 (1H, s), 8.82 (1lH, s);
MS (FAB) m/z: 467 (M + H) .
(87c) trans-6-(3-pyridin-3-yl-ureido)-3,4-dihydro-1H-
isoquinoline-2-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



(89b) trans-6-(3-pyridin-4-yl-ureido)-3,4-di hydro-1 H
i soqui nol i ne-2-carboxylic acid 4-
met hoxycar bonyl et hyl cycl ohexyl ester Amne (324 nyg,
9599 was obtained in the ngﬁ way as in Exanple (22b)
from6-(3-pyridin-4-yl- )-3, 4-
dihydro-lFLisoquinoIine 2-carboxylic acid tert-butyl
ester (380 ng) obtained in Exanple (89a). Fromthis
am ne (350 ng) and trans-(4-hydroxy- cyclohexyl) acetic
Exagind avet Hyd rgzstt@rn (480 i) 1 obcainpednidn (ER&nphe €M4), as a
the - 245 title conpound (346 ng, 72% was obtai ned
wWhif & Heo lSide vvay as in Exanple (le). 1H NI\/R (DI\/BOdG
400 MHz): 8 = 9.08 (1H s) 8.80 (1H, 8. 35
"HO MR déOOJMHm @Qﬂsord§7 ‘HP) | (PP =(21H OGue, - ¥ =(21, 69)

B8 B I S h el ity b s
D S e G o S
2 LT e g, (L el

4 14Ans- D3 (Bpyrhpi ny dryl ¢ el QO) g3=4gdbRydrn9, I H# 23 (11, g,
I soqui nol I ne- 2- carboxyllc aci d

J 4= cardmoxyaet hyl 2 eyvl sbhexyh, ﬁﬂerz 91~7.98 (1 m), 8.18
trans-6-(3-Pyridin-4-y|-ureido)- , 4- dlhydro

(isoqid hay i-nes 26ear boxyliie) acBded- (1H, d, J = 2 74 Hz),
met hoxycar bonyl met hyl cycl ohexyl ester (350 ny)

8dbta(h@d sin %x&ﬁple(SQb) WasObydidl, yped)i;n the sane

as in ngle 2to obtaln the title conmpound (323
M$Tg Fmp/@még ad53 (M + H)

(Example 88) trans-6-(3-pyridin-2-yl-ureido)-3,4-
dihydro-1lH-isoquinoline-2-carboxylic acid 4-

carboxymethyl-cyclohexyl ester
HOJJ\ O/

(88a) 6-(3-pyridin-2-yl-ureido)-3,4-dihydro-1H-
isogquinoline-2-carboxylic acid tert-butyl ester

The title éompound (395 mg, 89%) was obtained as a
pale yellow solid in the same way as in (Example 24b)
from 6-(4-nitro-phenoxycarbonylamino)-3,4-dihydro-1H-
isoguinoline-2-carboxylic acid tert-butyl ester (500 mg)

obtained in Example (24a) and 2-aminopyridine (150 mg).



white solid. 1H NVR (DVBO d6, 500 MHz): 5 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, n), 3.57 (22t J = 5.86 Hz), 2.77
(2H, t, J =5.86 Hz), 2.12 (2H, d, J = 6.84 Hz), 1.92
(2H, dd, J = 11.96, 2.69 Hz), 1.75 (2H, d, J = 12.70
Hz), 1.28-1.40 (2H, n), 1.01-1.12 (2H, n) ; MS (FAB)

1y iER ‘%%ﬁsbwljt Hiho mu246 8(%?@%@ 6109.%)5 (1H, brs), 9.46
trans-6-[ 3-( -methyl pyridin-3-yl)

(1wr,eisdq] -83,24 dilhy,drdat, 1HF i=sofud8pl Lnes2Hear boxybi-g .agi d 1H,
4- car boxymet hyl - cycl ohexyl ester HHNY NN OO0 HO
m)Q (R0 (1H, d, J = 8.21 Hz), 7.37 (1H, s), 7.32 (1lH, d,

6-[ 3-(5-net hyl -pyridin-3-yl)-ureido]-3, 4-di hydro-
J ¥ .daui ol i'he-@- cldt baky| dc=a8i d1t Bet , bt YL ddHer dthe J
title conpound (446 ng, 96% was obtained in the sane
= VieyBdas 5P ( B@npl e 24bi2Hr oRFE) (43nPEr¢2H, t, J = 5.87
phenoxycar bonyl ani no) - 3, 4- di hydro- 1H-i soqw nol i ne- 2-
HZc)ar k?OXKv/ﬁI@Hé‘lCIH terT -buk {1 Hast et - (300 %Fy) Sdbt ai ned i n

VST TR (SO0 450 NL): b ppm = .75 (11 §). 8. 73
A e B o ki, S B
1s}%r§%n%—;%§c’:§%b%§yflyz301a Qz (1H d, J 8.60 Hz),
methoxycarbonylmethylcyclohexyl ester

Amine (408 mg, quantitative yield) was obtained in
the same way as in Example (22b) from 6-(3-pyridin-2-yl-
ureido) -3, 4-dihydro-1H~-isoquinoline-2-carboxylic acid
tert-butyl ester (400 mg) obtained in Example (88a).
From this amine (280 mg) and trans-(4-hydroxy-
cyclohexyl)-~acetic acid methyl ester (200 mg) obtained in
Example (1d), the title compound (168 mg, 39%) was
obtained as a white solid in the same way as in Example
(le) .
4 NMR (DMSO-d6, 400 MHz): & ppm = 10.54 (1H, brs), 9.46
(1H, s), 8.24-8.32 (1H, m), 7.74 (1H, ddd, J = 8.50, 7.14,

1.96 Hz), 7.45 (1H, d, J

8.21 Hz), 7.32 (1H, d, J =
7.43 Hz), 7.38 (1H, 4, J = 1.17 Hz), 7.12 (1H, d, J =
8.21 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

Hz), 2.22 (2H, 4, J = 7.04 Hz), 1.93 (2H, dd, J = 11.93,



(2H, t, J =5.87 Hz), 2.74 (2H, t, J = 5.87 Hz), 2.27
(3H, s), 1.43 (9H, s). Ms (FAB) niz: 383 (M + H)+.
(90b) trans-6-[3-(5-nethyl-pyridin-3-yl)-ureido]-3, 4-
di hydr o- 1Hi soqui nol i ne- 2-car boxylic acid 4-
nethoxycarbonylnethylcycroﬁéﬁyk ester Am ne (386 ng,
93% was obtained in the sane way as in Exanple (22b)
from6-[ 3- (5 nmet hyl - pyridin-3-yl) 247 -
ur ei do] - 3, 4- di hydr o- 1H i soqui nol i ne- 2- car boxyl i ¢ aci d
3teztHbut yl. e8+2r 8143GHNUN) gbtiai2sed .i42 Exanple (90&)1-1.15
Fromthis amne (420 ng) and trans-(4-hydroxy-
(eficl mhexyl ) -acetic acid nethyl ester (200 ng) obtained
in Exanple (1d), the title conpound (406 ng, 72% was
Mébﬁﬁﬁﬁédméé ad6hi M doH)d-in the sane way as in
nple (le). 1H NVR (DMSO d6, 500 MHz): 8 ppm = 8.74
?&ﬂ yans ?2 ém,\/rlg)m-é y@—@mldy ~B A-1di95/d40- 1H~
& % s), 33 (1H, brs), 7.21 (1H,
laoqal 0%1%9 ?—Eyaﬂ?o yl(lfHac&d #-canpaymeihy i amleemyl
%% 3.58 (3H, s), 3.56 (2H, t, J = 5.86 Hz),
95 (2H t, J = 5.62 FE) 2.27 (3H, s), 2.22 (2H, d

= | = 3 62-
(an, 555 Eyp e %55: 2n¥l ¥75a%p5n 3H§) a5 Ty
i ul O 90
EggnshglggéB% gééﬁy%%&yrlgln 3- yl§ u?éldo] 3, 4-

mgth&ssipea%bbhg@ﬁ@hﬁghlcny%l%h@mowﬂe% aCith 4ig) obtained
car boxynet hyl - cycl ohexyl este

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-d6, 500 MHz): & ppm = 10.47 (1H, brs), 9.67
(1H, brs), 8.29 (1H, dd, J = 4.88, 1.46 Hz), 7.74-7.85

(1H, m), 7.47 (1H, 4, J = 8.30 Hz), 7.37 (1H, d, J

1.95
Hz), 7.32 (1#, 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, t, J =
5.86 Hz), 3.12-3.22 (1H, m), 2.77 (1H, %, J = 5.86 Hz),
2.12 (2H, d, J = 6.84 Hz), 1.93 (2H, dd, J = 11.23, 2.93
Hz), 1.75 (1H, d, J = 13.18 Hz), 1.26-1.40 (2H, m), 0.99-
1.14 (2 H, m);

MS (FAB) m/z: 453 (M + H)*.

(Example 89) trans-6-(3-pyridin-4-yl-ureido)-3,4-
dihydro-1lH-isoquinoline-2-carboxylic acid 4-

carboxymethyl-cyclohexyl ester



trans-6-[ 3-(5-Methyl -pyridin-3-yl)-ureido]-3,4-

di hydro- 1Hi soqui nol i ne- 2-car boxylic acid 4-

nmet hoxycar bonyl net hyl cycl ohexyl ester (410 ng)
obtained in Exanple (90b) was hydrolyzed in the sane
way as in Exanple 2 to obtéaén-the title conpound (342
ng, 87% as a white solid. 1H NVR (DVSO d6, 400 MHz):
6 ppm= 9.04 (1H, s), 8.90 (1H, s), 8.55 (1H, s),
8.14 (1H, s), 7:90 (1H, s), 7.33 (1H - 248 s), 7.23
(1H, d, J = 8.21 Hz), 7. 07 7THL4 (AH, m, 4.42- 4.54

(3H, m, 3.57 (2H, , (2H t, J =
5.87 Hz), 2.33 (3 ' d, |J .65 Hz),
. 1.95 ( J = 12.90

1.92 (2Fk 0J =NLO.
Hz§, 1. 2&i§i .64 Hz), 1.00-1.13 (2H, m;
FAn : ( +. (Exanple 91)
HT an 16- -(5-chl oro-pyridin-2-yl)-

urei do] - 3, 4-di hydro- 1H-i soqui nol i ne- 2-carboxylic acid
&9aba@bb&ym%rh?%nt@thh@&%%d@érén4NleY¢r@r1H© O HO

lm%lr(%l%%%a%ywmhl% IF}AuFErdoPs YA Gisiydr o-

1H I t - but t Th

it ﬂi«qanm Ho. | Sy s Eob] aAsdobRALRES Sdne
Exa 24 4-nj t,

p%ﬁ% ycgréony anfno Q% %5§g]wa oa%h-rgoqﬁﬁﬁa%%u§4

fféﬁb@¥¥£Lﬁlésbdp5855x985¥£oﬁ§&%&l%%9Q§FE-&¥N§H£B%1HJ1

isoquinoline-2-carboxylic acid tert-butyl ester (500 mg)

T 4O
+ 11 >
;.;

obtained in Example (24a) and 4-aminopyridine (150 mg).
'H NMR (DMSO-d6, 500 MHz): & ppm = 9.07 (lH, s), 8.79 (1H,
s), 8.35 (2H, dd, J = 4.88, 1.47 Hz), 7.42 (2H, dd, J =
4.64, 1.71 Hz), 7.31 (1H, brs), 7.23 (1H, d, J = 7.32 Hz),
7.09 (1H, d, J = 8.79 Hz), 4.43 (2H, brs), 3.53 (2H, t, J
= 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, 95%) was obtained in the same way as
in Example (22b) from 6-(3-pyridin-4-yl-ureido)-3,4-
dihydro-1lH-isogquinoline-2-carboxylic acid tert-butyl
ester (380 mg) obtained in Example (8%a). From this
amine (350 mg) and trans-(4-hydroxy-cyclohexyl)-acetic

acid methyl ester (180 mg) obtained in Example (1d), the



Exanpl e (24a) and 2-am no-3-chl oropyridine (124 ny).
1H NWVR (400 MHz, CDC13) : 8 (ppm = 11.17 (1H, S)
8.22 (1H, d, J = 2.7 Hz), 8.13 (1H, d, J = 9.0 Hz),
7.59 (1H, dd, J =8.6, 2.7 Hz), 7.36 (1H dd J =
8.8, 2.5 Hz), 7. 04 (1H,-d243 = 8.6 Hz), 6.88 (1H, d,
J =9.0 H), 6.74 (1H d, J = 9.0 Hz), 4.51 (2H, s),
3.65-3.56 (2H, nm), 2.84-2.74 (2H, m, 1.46 (9H s).
249 (91b)

tileYb-adthmsmPy (346 M@y Y125 8- ths208tdihetir ahydne- same way
i soqui nolin-6-yl)-urea hydrochloride The title

aganpounahng B25( ) - quantitative yield) was obtained in
the sane way as in Exanple (22b) from 6-] 3-

YH( 5REh| (OMSDAEE,di40@-M4 ) » ur®i doh- 3, 8- dBhydHe- ki, 8.80 (1H,
|squ|noI|ne 2-carboxylic acid tert-butyl ester (350
nfg)8 %%téﬁﬁedd¢n‘Exa }%9(9la?7 HE) NVR- 62002HHEdd J

+% 0-9.08_(1H m, 6 (LM d. 3
4=6%r. 2 §,H7~7.957- 73392 %fiH Shy, 77224 7! 22dr(§H— M- 82 Hz),

7%%3-%8%%%{:,=% 2%9%7 (1H 4?_) §3373§1 2I9n (2H 34m(’1H,
st hI |
raf?d?fo giﬁisothgg mg5 carboiy?|g%20|o 222 (2w, g,

net Ao onyl ggt cygl okrexyh jeske he.ti
Jcon%b%%dﬁ%gs yng? gyh &ashgbt&}nzg EZT 1wﬁ%tg I8 il

mj N IhESS@”EZV‘@YHaSm;n Examnllel(a;l q)ZHfram 1- (5-

chloro pyridin-2-yl)-3-(1, 2, 3, 4- tetrahydro i soqui nolin
M3 6¢FAB) -1y £8 mgwr@mh#onade (325 my) obtained in

Exanpl e (91b) and trans-(4-hydroxy-cycl ohexyl)-acetic
(2@t teihytcessepyr{a3i-ng) lehtraiided -i3n 4Exampide o-1d)-
isoqguinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester

trans—-6-(3-Pyridin-4-yl-ureido)~3,4-dihydro-1H-

isoquinoline-2-carboxylic acid 4-
methoxycarbonylmethylcyclohexyl ester (350 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.
'H NMR (DMSO-d6, 500 MHz): & ppm = 9.83 (1H, brs), 9.14
(lH, brs), 8.47 (2H, 4, J = 6.35 Hz), 7.66 (2H, 4, J =
6.35 Hz), 7.32 (1H, s), 7.26 (1H, dd, J = 8.30, 1.47 Hz),
7.13 (1H, d4, J = 8.30 Hz), 4.43-4.52 (3H, m), 3.57 (2H, t,
J = 5.86 Hz), 2.77 (2H, t, J = 5.86 Hz), 2.12 (2H, d, J =
6.84 Hz), 1.%92 (2H, dd, J = 11.96, 2.69 Hz), 1.75 (2H, d,
J = 12.70 Hz), 1.28-1.40 (2H, m), 1.01-1.12 (2H, m);

MS (FAB) m/z: 453 (M + H)".



1H NMR (400 MHz, DVsO-d6): 8 (ppm = 8.59 (1H, s),

8.22 (1H, d, J = 2.7 HzZ), 7.99 (1H, d, J = 2.3 Hz),
7.62-7.58 (1H, m), 7.41-7.27 (1H, n), 7.11-6.97 (1H
m, 6.90-6.84 (1H, m), 6.44 (1H d, J = 8.6 Hz),

4.64-4.45 (3H, m), 3.65 (Btf 3), 3.60- 3 46 (2H, m),
2.87-2.74 (2H, n), 2.20- 2.16 (2H, n), 2.06-1.91 (2H
m, 1.82-1.67 (3H, n), 1.52- 1.23 (2H, n) 1.15-0. 98

(2H, m. - 250 (91d)
trans-6-[ 3-(5-chl oro-pyridin-2-yl)-ureido]-3,4-
di hydro- 1Hi soqui nol i ne- 2-car boxylic acid 4-
carwsxymﬁﬂﬁyﬁoéyEK@ﬁéxﬁr[é%ttﬁ-methyl pyrldln 3 -yl)-
trans-6-[ 3-(5-Chl oro-pyridin-2-yl)-ureido]-

urgikipdro- PR SUSR N TS ST R BhXyET & aeraozwllc acid 4-

nethox car hon | cycl ohexyl ester (371 np)
qnéééﬁ%ﬂ%%%%fﬁﬁ ks hydrolyzed in the sane
may as in Exanple 2 to obtai title conpound (38
ng, 109 as a white (d. N VHz, DMSO- d6):
8 (ppm = 12.08 ( SNo. 52 (1H, s),
8.35 (1H S),07- 98- 7. 81 - 4. 69 (1H, m,
,, 5-' 7.1 ~"7.13 (1H, m,
é;jE;~ 3063 3.58 (2H n), 2. 83-2.77 (2H, m,
6.8 Hz), 1.96 (2H, d, J = 10.7 FE)
1.78 (2H d J = 12.2 Hz), 1.73-1.63 (1H n) 1.37
(4@, Gh[iLF54ﬁééhyt9pyridiﬁ—62kﬂ)Quréiéolls,ﬁ—ﬁlhydrws
(FAB) mz: 509 (M+ Na)+. (Exanple 92)
1H+ansg 6] 3 {1e €t oz obpyyldcnadiygl yert-butyl ester
urei do] - 3, 4-di hydr o- 1H i soqui nol i ne- 2- carboxylic acid
4- Cardboxiyiet manpwidheddd rgt e96%) was obtained in the

same way as in (Example 24b) from 6-(4-nitro-

phenoxycarbonylamino) -3, 4-dihydro~-1H-isoqguinoline-2-
carboxylic acid tert-butyl ester (500 mg) obtained in
Example (24a) and 5—methyl-pyridin-3—ylamine (130 mg) .
'H NMR (DMSO-d6, 400 MHz): & ppm = 8.75 (1H, s), 8.73 (1H,
s), 8.38 (1H, 4, J = 2.35 Hz), 8.03 (1H, 4, J = 1.17 Hz),
7.79 (1H, s), 7.33 (1H, d, J = 1.17 Hz), 7.21 (lH, 4, J =
7.04 Hz), 7.07 (1H, 4, J = 8.60 Hz), 4.43 (2H, brs), 3.53
(2H, t, 0 = 5.87 Hz), 2.74 (2H, t, J = 5.87 Hz), 2.27 (3H,
s), 1.43 (9H, s).
MS (FAB) m/z: 383 (M + H)".
(90b) trans-6-[{3-(5-methyl-pyridin-3-yl)-ureido]-3,4-
dihydro-1lH-isoguinoline-2-carboxylic acid 4-
methoxycarbonylmethylcyclohexyl ester

Amine (386 mg, 93%) was obtained in the same way as

in Example (22b) from 6-[3-(5-methyl-pyridin-3-yl)-



HH NY NI\ N OV NC OOHO (92a)
6-[3-(6-chl oro-pyridin-3-yl)-ureido]-3, 4-di hydro-
1H i soqui nol i ne-2-carboxylic acid tert-butyl ester -
251 The title conmpound (430 ng, quantitative yield)
was obtained in the sane 944y as in (Exanple 24b) from
6- (4-
vi tro- phenoxycar bonyl am no) - 3, 4-di hydro-| H i soqui nol i n
e- 2-carboxylic acid tert-butyl ester (400 np)
unshitce el 4 -roilExdnet Bi{ 2daquandline-2-carboxylic acid
6-chl oro-pyridin-3-ylamne (124 ng). 1H NVR (400 MHz,
teapeidytyl egippn) (8. M@) (dbkashed 8n0BxathHle d@paJ
8. 6, 2.7 Hz) , 7.93 (1H, s) , 7.83 (1H, d, J = 3.1
Fr@) tl?l%garzﬂm 6420 @) g tHang- £48hgdEpky-7. .08 (1H,
6 Hz) , 6,98-6.93 (1H, m , 4.47 (2H, s) ,
CS{F%@?&H ‘tacefic acid ppgthyl 78ster, (290 mgagopgRiney. in

A B s BT
7
aS|l$§§%é%$ I?%E%) TTom®b- gﬁggggﬂngégnglﬁanxam le

ggyl) ureldo] 3, 4-di hydr o- 1H—|squ|noI|ne 2-carboxylic
acid tert- butyl ester (400 ny) obtalned in Exanple

Hﬁ%ﬁ@ss , 598 (1HDM_%Z %‘(QB? 5y, %7HZ)

,78.9831«1dd=§1=@518 2g9 1u/. 73(,
s) 7.35_1(7.);3 ;(Jlli| - % 3? . 27052)(1’}1 é$ 799 2('1}1 s),

.,
733 J(EHB.rdz) , 74218t 125 2, =n¥, 32 Hz) 7 09 (lH d, J

= 8.30 Hz), 4.43-4.51 (3H, m), 3.58 (3H, s), 3.56 (24, t,

J 5.86 Hz), 2.75 (2H, t, J = 5.62 Hz), 2.27 (3H, s),
2.22 (2H, 4, J = 6.84 Hz), 1.92 (2H, d, J = 11.23 Hz),
1.62-1.77 (3H, m), 1.30-1.39 (2H, m), 1.08 (2H, q, J =
12.70 Hz);
MS (FAB) m/z: 481 (M + H)".
(90c) trans-6-[3-(5-methyl-pyridin-3-yl)-ureido]-3, 4-
dihydro-lH-isoquinoline-2-carboxylic acid 4-
carboxymethyl-cyclohexyl ester
trans-6-[3-(5-Methyl-pyridin-3-yl)-ureido]-3, 4-
dihydro-lH-isoquinoline-2-carboxylic acid 4-
methoxycarbonylmethylcyclohexyl ester (410 mg) obtained
in Example (90b) was hydrolyzed in the same way as in
Example 2 to obtain the title compound (342 mg, 87%) as a
white solid.
'H NMR (DMSO-d6, 400 MHz): & ppm = 9.04 (1H, s), 8.90 (1H,

s), 8.55 (1H, s), 8.14 (1H, s), 7:90 (1H, s), 7.33 (1Y,



3.36-3.28 (2H, m, 2.97 (2H, t, J = 6.3 Hz). (92¢c)
trans-6-[ 3-(6-chl oro-pyridin-3-yl)-ureido]-3,4-

di hydr o- 1H i soqui nol i ne- 2-carboxylic acid 4-

met hoxycar bonyl net hyl cycl ohexyl ester The title
conmpound (239 ny, 56% wa24btained as a colorless
oil in the sane way as in Exanple (le) from 1-
(6-chloro-pyridin-3-yl)-3-(1, 2, 3,4-tetrahydro - 252

i soqui nolin-6-yl)-urea hydrochloride (287 ng) obtained
s)l,n7 Banphe 392@ angd 11 ansy, (4:hydnoxy- ¢yal oRexyk) a2-

-acetlc aci d 'met hyl ‘ester (172 ng) obtalned In

\d 1 = -
tg ?ggskﬁo%()lﬁ 1 mgéltgs 7. 985?:% ﬁﬁ),’ 7. ggprnlm’ s)’

5.8658A)LH2 93 73}3,1 {1H2.3) (2#,28,(¥H= d.63 729,01.92
Hz), 7.'03-6. 95 (1H, m , 6.89- 6. 69 (1H, m,
(24,61,4.56 (1IH,°30Hz ¥, 5D. T2H(28), d3. 65=( 3Bl. 90sHz, ,316B4
(2H, t, J = 5. 5 Hz) , 2.72 (2H, s) , 2.18 (2H d, J
(2H,6.6 Hz)= 204 (24H,,t].00=1812 K2}, 1) 84-1.71 (3H,
,1.47-1.34 (2H, m, 1.12-0.99 (2H m. (92d)
M r(@AB) 6af3- (86 thi¥rb-Pyri di n-3-yl) - urei do] - 3, 4-
di hydr o- 1H-i soqui nol i ne- 2-car boxylic acid 4-
car boxynet hyl - cyclohexyl ester

3-(6- | -v]) - i do) -3, 4-
Efﬁ{}%ﬁhﬁ( st erid %a%#?gégéyglﬁ.m-%yl%
b h | oh | 371 ) ,
o R PR BT iﬁ‘:%%%?ﬁéﬁlﬁ?? Cos b, asiss 4
i the titl d (141
RS A AE  ERS
b (ppm = 12.04 (1H, s) 8. 96

JySvecaget

(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-
phenoxycarbonylamino) -3, 4-dihydro-1H-isoguinoline-2-
carboxylic acid tert-butyl ester (400 mg) obtained in
Example (24a) and 2-amino-3-chloropyridine (124 mg).
'H NMR (400 MHz, CDCls): & (ppm) = 11.17 (1H, s), 8.22
(1H, 4, J = 2.7 Hz), 8.13 (1H, 4, J = 9.0 Hz), 7.59 (1H,
dd, J = 8.6, 2.7 Hz), 7.36 (1H, dd, J = 8.8, 2.5 Hz),
7.04 (1H, 4, J = 8.6 Hz), 6.88 (lH, 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).



(1H, s), 8.79 (1H, s), 8.44 (1H d, J = 2.7 Hz), 7.95

(1H, dd, J =8. 6, 2.7 Hz), 7.40 (1H, d, J = 8.6 Hz),

7.29 (1H, s), 7.23-7.17 (1H, m, 7.10-7.06 (1H, m,

4.44 (3H, s), 3.54 (2H, t, J =5.9 Hz), 2.73 (2H, t,

J =57 Hz), 2.10 (2H, d, 2#%=-6.6 Hz), 1.94-1.86 (2H,

m, 1.77-1.68 (2H, nm, 1.68-1.57 (1H m, 1.38-1.26

(2H, m, 1.11-0.98 (2H, mM. M (FAB) nmz: 509 (M +

Na) +. - 253 (Exanple 93) trans-

(81pB- (5{BhtDLOrpyplditid-PH)-1) -3~ (1,2, 3, 4~tetrahydro-

urei doj] - 3, 4-di hydro- 1H i soqui noI | ne 2-carboxylic acid

ia@qufanbbi(yﬁét—wb-—uyehohgﬁylooéﬁiwidé H M N~~I( N

OYN 0 HOO O CI  (93a)

6- [ LHS-Ttht be ocPyPOERA- 3395) mgveiqd@}lti»tétdivhyd’ri@-ld) was

1H i soqui nol i ne-2-carboxylic acid tert- butyl ester The

opfeieceohPoting €288 Y APUWinwdskadtla neédtn ften Gah®-
e 24b) from 6-(4-nitro-

ﬁh%%%}{%QP%BﬁQPBn?néf)USué%dlﬂla‘ St ne. 2
t vl 4 t
l%é‘%‘éﬁ%ﬁé%&% kY M&%ﬁ ey ei’?etei'"r'lgﬁ%)mg
N = 8 29-8. 14 (3H,
ot HE( 4R E%ﬁlgt?@? 537 o™ (

56 (1H, m, 7.42 (1H,

1}prl\ﬁq% %%@%g\qf D&%@*d@ Slz;(%pé} ?2233 S)O§6 ééH(@l)-l

8$A6 (1, d, J = 2.7 Hz), 7.95-7.92 (1H, m), 7.44-7.22
(3H, m), 7.13-6.99 (2H, m), 4.17 (1H, s), 3.37-3.29 (2H,
m), 2.98-2.90 (2H, m).
(91c) trans-6-[3-(5-chloro-pyridin-2-yl)-ureido]-3,4-
dihydro-lH-isoquinoline-2-carboxylic acid 4-
methoxycarbonylmethylcyclohexyl ester

The title compound (336 mg, 70%) was obtained as a
white solid in the same way as in Example (le) from 1-(5-
chloro-pyridin-2-yl)-3-(1,2,3,4~tetrahydro-isoguinolin-6-
yl)-urea hydrochloride (325 mg) obtained in Example (91b)
and trans-(4-hydroxy-cyclohexyl)-acetic acid methyl ester
(231 mg) obtained in Example (1d).
'H NMR (400 MHz, DMSO-d6): & (ppm) = 8.59 (1lH, s), 8.22
(1, 4, J = 2.7 Hz), 7.99 (1H, d, 0 = 2.3 Hz), 7.62-7.58
(1H, m), 7.41-7.27 (1H, m), 7.11-6.97 (1H, m), 6.90-6.84
(1H, m), 6.44 (1H, d, J = 8.6 Hz), 4.64-4.45 (3H, m),
3.65 (3H, s), 3.60-3.46 (2H, 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 (2H, m), 1.15-0.98 (2H, m).



(93b) trans-6-[3-(5-chloro-pyridin-3-yl)-ureido]-3,4-
di hydro- 1Hi soqui nol i ne- 2-car boxylic acid 4-
nmet hoxycar bonyl net hyl cycl ohexyl ester Am ne (167 ny,
quantitative yield) was obtained in the sanme way as
i n Exanple (22b) from 6-[ 2505-chl or o-
pyridin-3-yl)-ureido]-3, 4-di hydro-1Hi soqui nol i ne- 2-
carboxylic acid tert-butyl ester (183 ng) obtained in
Exanple (93a). Fromthis amne (167 ng) and trans-(4 -
9%ég t%%%ﬁ@yqlsoaﬁwrb —AG8Ld 16 -3ci i neided aept®r4-
obtai ned in Exanple (id), the title conpound
dlﬁ%éQomlH 188%hiwes iekt-ai-redmsyil Whideisol+d in the
same way as in Exanple (le). 1H NVR (400 MHz, CDC13)
capR®ymethy8 -2§c8obxy@Hesger, 7.84 (1H, brs),
7.56-7.35 (1H, m, 7.26-7.13 (1H m, 7.11-7.04 (1H
M, t¥af2-6-88~( 2HChip ro4 pe4-i4li4s 2(-3H,) mre i35 J,3H;
s), 3.60-3.46 (2H, m, 2.87-2.74 (2H, m, 2.20- 2.16
dih&erﬁﬁHﬁZsm&qimmﬂun§%2TQarhp%M&ﬂC6$3¥@Fﬁ m, 1.52-
1.23 (2H, m, 1.15-0.98 (2H, L$
maﬂhm&yqathqxﬁwﬁﬂhﬂ%ﬁﬁﬁ&q %M% @¢§e%r bib]mg) gobtained
inglg?ydro 1H | soq;;én%I i ne- 2- car oxl)lll Ik?e agéme%ay as in
HFRBAfet (RAS)C H@%&

B ¢ 16 (%Iﬁéﬁ%ééy{%td%%r%%%%ﬁéZ&?ﬁ]Izgr 10%) as

%t hox cao{ bonyl net hyl cycl ohexyl ester (167 ny)

i T in Exanple (93b) was hydrolyzed in the sane
1H\;§¥4R23%0% g@%,%ﬁ%pﬁ dts6§| i %t a('p'g)m hhe t1'2t lO% c&qpotgﬁ)d (922E94

(1H, s), 9.52 (1H, s), 8.35 (1H, s), 7.92-7.87 (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
(24, m), 2.15 (2H, d, J = 6.8 Hz), 1.96 (2H, d, J = 10.7
Hz), 1.78 (28, d, J = 12.2 Hz), 1.73-1.63 (1H, m), 1.37
(2H, g, J = 12.2 Hz), 1.10 (2H, g, J = 11.9 Hz).

MS (FAB) m/z: 509 (M + Na)~.
(Example 92) trans-6-[3-(6-chloro-pyridin-3-yl)-

ureido]-3,4-dihydro-1H-isogquinoline-2-carboxylic acid 4-

carboxymethyl-cyclohexyl ester
H H
C@NTN B
N 0
/[OJ\/O‘NO\H/ g “
o)
HO

(92a) 6-[3-(6-chloro-pyridin-3-yl)-ureido]-3,4~-dihydro-

1H-isoquinoline-2-carboxylic acid tert-butyl ester



1H NVR (400 MHz, DMSO-d6) : 8 (ppm = 9.07 (1H, s),
8.86 (1H, s), 8.47-8.44 (1H, m, 8.21-8.19 (1H m,
8.16-8.13 (1H, m, 7.30 (1H, s), 7.24-7.18 (1H m,
7.11-7.06 (1H, m, 4.51-4,40 (3H, m), 3.54 (2H t,
=59 H), 2.76 2. 71 (ZH<™),”2.10 (2H, d, J = 6. 6
Hz) , 1.95-1.87 (2H, m) , 1.77-1.68 (2H, m : 1.68 1.
S8 (1H, m, 1.38-1.26 (2H, m, 1.11-0.99 (2H, nm) ; M
(FAB) mz: 525 (M + K) 255 (Exanple 94)
t r afise6t { 81py Fampeuddy| (Addeimgo) Biahtitative yield) was
di hydro-1Hi soqui nol i ne- 2-car boxyl ic acid 4-

ot iBed) At S SR HEY |2 estier (FrapplayRAP) Nfrom ©f (A
ON OO

nlér(%wyﬁaf‘%ﬁgﬁ(ﬁaéi‘% LB i hyydsor H-isoquinoline-

2R o § 18 apuebs 2 e obt APrd) ebBSLaARt 0
| d
Ex?ainl fltlrollp enoxyca%nﬁgrﬁ#%ter d?’ﬁt 3’8:3?&9 I:g
ogt%al %dzzl ?@P yI g (%ﬁmﬁ andé p??aihﬁ gf a%‘r ﬁg (1H,
dc(9% '11938 6, 1 '\W%i 007'\@*? %ﬁ@C@ 1 76g6PRMY; =q10795 3 1

g. 30 3-8.21 (1A, n), 8.206-8.18

Hz(J,H7 My (A192 5(1)‘|7 :si 17H49d7 31=(8Hs AY),7708s( 1k, g,
d, J—82Hz) 453(2H s), 3.67-3.59(2H, ,

J 2% 87-2.180 (269896.93481€9Hn) s)4.47 (2H, s), 3.59 (2H, t,
J = 6.1 Hz), 2.73 (2H, s), 1.49 (9H, s).

J

(82b) 1-(6-chloro-pyridin-3-yl)-3-(1,2,3,4-tetrahydro-
isoquinolin-6-yl)-urea hydrochloride

The title compound (287 mg, 87%) was obtained in the
same way as in Example (22b) from 6-[3-(6-chloro-pyridin-
3-yl)-ureido]-3,4-dihydro-1H-isoquinoline-2~carboxylic
acid tert-butyl ester (400 mg) obtained in Example (92a).
'H NMR (400 MHz, DMSO-d6): & (ppm) = 9.97 (1H, s), 9.64
(1H, s), 8.47 (1H, d, 0 = 2.7 Hz), 7.93 (1H, dd, J = 8.8,
2.9 Hz), 7.43-7.39 (2H, m), 7.35-7.33 (1H, m), 7.31-7.27
(1H, m), 7.12 (1H, d, J = 8.6 Hz), 4.18-4.12 (2H, m),
3.36-3.28 (2H, m), 2.97 (2H, t, J = 6.3 Hz).
(92c) trans-6-[3-(6-chloro-pyridin-3-yl)-ureido]-3,4-
dihydro-1H-isoquinoline-2-carboxylic acid 4-
methoxycarbonylmethylcyclohexyl ester

The title compound (239 mg, 56%) was obtained as a
colorless oil in the same way as in Example (le) from 1-

(6-chloro-pyridin-3-yl)-3-(1,2,3,4-tetrahydro-



(94Db)
1-pyrazin-2-yl-3-(1, 2, 3, 4-tetrahydro-i soqui noli n-6-
yl)-urea hydrochl oride The title conpound (95 ng, 99%
was obtained in the sanme way as in Exanple (22b) from
6-[3-(5-chloro-pyridin- - 252 -

2-yl)-ureido] -3, 4-di hydro-1Hi soqui nol i ne- 2-car boxylic
acid tert-butyl ester (125 rng) obtained in Exanple
(94a). 1H NWR (400 MHz, DVM5O-d6): 6 (ppm = 9.98 (1H

4 By R B o P2ty 000t o in
E)Jamﬁé 1("432:?)) 'a5r7015 i’@r(agr%%i S%hxér8x§ %Yl'éﬁkg'xe2<3é§ —%%?’t:;’%

aél%l"’mé'@h 1%98£2H73 nd) oétagn@@ in E&%fjﬁ%)ie
trans- 6- (3 pyra2|n 2-yl - ureldo) dlhydro

'h §@@Ui el Merz2- eaydagxyl by %%&nq 4 5.14- (1
nethoxycarbonylnethy cycl ohéxyl ester The t|
8 codvwowssl (181 mp, DO Wes, obhai nedsas 1@, whuta.smugtﬂ,

in the sane way as in Exanple (le) from 1-
spyrazth- iyl -8, J1= 2,03z), 7.03-6.95 (1H, m), 6.89-
4-tetrahydro-isoquinolin-6-yl) -urea hydrochlorlde
(9% tf), obtai hetlth- FrahPile [94b) -&8d 2H, s), 3.65 (3H,
trans (4- g%droxy cyclohexyl) acetic acid nethyl ester
r753 tafned TnoExaiple €I- 6)2 @IH NISR / (@OdgM-ﬁz?H d,
CDC13 3. (p 0. 99 (1H ), (1H, .s),
J (1 %)Hzé 2§n%%Hél 5. 2917, é ﬁz)HZ 7 2123‘84714:71(2@H m)
_ ), 64 4.50 (4H, m, 3.65
{qu s?‘? %2%'8 3) 45 (1r§—| 8h§% 3283 My, s) 2. 25 2.15
1..70
(425, Tond-paid- Rp-Ce e Oheut Bt O gl -3, ¢-
al i §885 61431 PYEATHB1 2r¥l o LESLEQA 54 %136%0 I
carboxymethyl-cyclohexyl ester
trans-6-[3-(6~-Chloro-pyridin-3-yl)-ureido]-3, 4-
dihydro-1lH-isoquinoline-2-carboxylic acid 4-
methoxycarbonyimethylcyclohexyl ester (371 mg) obtained
in Example (82c) was hydrolyzed in the same way as in
Example 2 to obtain the title compound (141 mg, 38%) as a
white solid.
'"H NMR (400 MHz, DMSO-d6): & (ppm) = 12.04 (1H, s), 8.96
(1H, s), 8.79 (1H, s), 8.44 (1H, d, J = 2.7 Hz), 7.95 (1H,
dd, J = 8.6, 2.7 Hz), 7.40 (1H, d, J = 8.6 Hz), 7.29 (1H,
sy, 7.23-7.17 (1H, m), 7.10-7.06 (l1H, m), 4.44 (3H, s),
3.54 (2H, ¢, J = 5.9 Hz), 2.73 (2H, t, J = 5.7 Hz), 2.10
(2H, 4, J = 6.6 Hz), 1.94-1.86 (2H, m), 1.77-1.68 (2H, m),
1.68-1.57 (1H, m), 1.38-1.26 (2H, m), 1.11-0.98 (2H, m).

MS (FABR) m/z: 509 (M + Na)~



I soqui nol i ne- 2-car boxylic acid

4- carboxynet hyl - cycl ohexyl ester

trans-6-(3-Pyrazin-2-yl-ureido)-3,4-di hydro-| H

i soqui nol i ne-2-carboxylic 2§§d 4-

met hoxycar bonyl net hyl cycl ohéxyl ester (131 ng)

obtained in Exanple (94c) was hydrolyzed in the sane

way as in Exanple 2 to obtain the title conpound (120

ng, 25% as a white solid. - 257 1H NWMR (400 MHz,

DMSO- db) : 8 (ppn) = 2 03 (1H, s), 9.59 (1H, s), 9.54

(1H, s), SlH s), 8.30-8.28 (1H, m, 8.24-8.22

(1H, ﬂﬁampies% 1Hragis - 67 Dy o oghTarp-myriding3-yl08
2H, dd, = 5.5 Hz), 3.33 (3H,

2
éSld% 7%,% hédrquHEg§ogE}no%1Q9 @Zgargoxylac7ayld 4~

1,77-1.69 (2H, 1.68-1.57
Ca(%xﬁfﬁlet%ﬁif‘ ﬁl(ééé’(% Freri. 11- 0(98 (g)H m. NS
95)

(FAB) mz: 454 (M + H)+ (Exanple

trans- 6-[ 3- (5- met hyl~t hi.azol -K- N-
ur ei doj - 3, 4- di hydrfo- 1Hj qui nolli ne-
4- car boxynet gyl - gy cl oh estgr O
HOQ( 95a) i

OYCH O3
6- @ yl i azol - 2-yl') - urei do] - 3,4-di hydro-
HQH i 36quiyiol i ne- 2-carboxylic acid tert-butyl ester The

title conpound (561 ng, 96% was obtai ned as an
(93a) 6-[3-(5-chloro-pyridin-3-yl)-ureido]-3,4-dihydro-

lH-isoquinoline-2-carboxylic acid tert-butyl ester

The title compound (183 mg, 47%) was obtained in the
same way as in (Example 24b) from 6-(4-nitro-
phenoxycarbonylamino)—3,4—dihydro—lH—isoquinoline—Z-
carboxylic acid tert-butyl ester (400 mg) obtained in
Example (24a) and S5-chloro-pyridin-3-ylamine (124 mg).
'H NMR (400 MHz, CDCls): 8 (ppm) = 8.29-8.14 (3H, m),
8.10-7.81 (1H, m), 7.63-7.56 (1H, m), 7.42 (1lH, brs),
7.10-6.58 (1H, m), 6.41 (1lH, brs), 4.46 (2H, s), 3.59 (2H,
t, J = 5.9 Hz), 2.73 (2H, s), 1.50 (9H, s).
(93b) trans-6-[3-(5-chloro-pyridin-3-yl)-ureido]-3,4-
dihydro-1H-isoquinoline-2-carboxylic acid 4-
methoxycarbonylmethylcyclohexyl ester

Amine (167 mg, quantitative yield) was obtained in
the same way as in Example (22b) from 6—[34(5—chloro—
pyridin-3-yl)-ureido]-3,4-dihydro-1H-isoquinoline-2-
carboxylic acid tert-butyl ester (183 mg) obtained in

Example (93a). From this amine (167 mg) and trans-(4-



off-white solid in the sane way as in (Exanpl e 24b)
from 6-(4-nitro-phenoxycarbonyl am no)- 3, 4-di hydro-| H
i soqui nol i ne-2-carboxylic acid tert-butyl ester (620
ng) obtained in Exanple (24a) and

5-nmet hyl -t hi azol - 2-yl am nre25¢1#1 ng). 1H NMR (400 MHz,
CDC13): 6 (ppm = 7.39 (1H, brs), 7.29- 7.22 (2H, m,
7.08 (1H, d, J =8.6 Hz), 7.01 (1H, s), - 258 5.30
(1H, s), 4. 55 (2H, s), 3.65 (2H, brs), 2.84 (2H, t, J

DI e S ks b N AN S St arydr e ™
ohgipac bl s ade diedid | o

8@% awwlé@t§9hég b8 bhensaee AV @S d nerxaEhe wdR2) in
ron1 -[ 3-(5-net hyl -t hi azol -2-yl ) -ureido] -3, 4-

edhhyde okl i soqui nol i ne-2-carboxylic acid tert-butyl
ester (561 ng) obtained in Exanple (95a). 1H NWMR (400
tivHzyr DO Az, @Dttp;»n) & ptd (4H. 39589280 (36 1Hn),

brs), 7.41 (1H, d, = 2.0 Hz), 7.33 (1H, dd, J = 8.5
7aBd 21H, Hz¥s) 7. IGS@IH 33, (JJh )6 FE)2677OB3(&¥H an) J

1.1 Hz), 5.23 (1H, brs), 4.20 (2H, t, J = 4.1 Hz)
7313873083 (1M, mpry, 73060 &89 (LHI ™ 6.9 474 95 303K aHM
34 Band S8 [ 3! ( 53mONA- 46 @bl 7913 -G of bf - 428 ™), 2.20-
S T o PR CEM e
1254 (5 B shoed I dhosesy wey 20 In Sl (1)

%E?rtQQ —%g%30b%@dﬁ%%f5]ﬁ?%H@4§L3—yl)—ureido]-3,4—
dihydro-1H-isoquinoline-2-carboxylic acid 4-
carboxymethyl-cyclohexyl ester

trans-6-[3-(5-Chloro-pyridin-3-yl)-ureido]-3,4-

dihydro-1H-isoquinoline-2-carboxylic acid 4-
methoxycarbonylmethylcyclohexyl ester (167 mg) obtained
in Example (93b) was hydrolyzed in the same way as in
Example 2 to obtain the title compound (220 mg, 88%) as a
white solid.
'H NMR (400 MHz, DMSO-d6): & (ppm) = 9.07 (1H, s), 8.86
(1H, s), 8.47-8.44 (lH, m), 8.21-8.19 (1H, m), 8.16-8.13
(14, m), 7.30 (1H, s), 7.24-7.18 (1H, m), 7.11-7.06 (1lH,
m), 4.51-4.40 (3H, m), 3.54 (2H, t, J = 5.9 Hz), 2.76-
2.71 (2, m), 2.10 (2H, 4, J = 6.6 Hz), 1.95-1.87 (2H, m),
1.77-1.68 (2H, m), 1.68-1.58 (1H, m), 1.38-1.26 (2H, m),
1.11-0.99 (2H, m):

MS (FAB) m/z: 525 (M + K)".



(1d) and
1- (5-nmethyl -thiazol-2-yl)-3-(1, 2, 3, 4-tetrahydro-
i soqui nolin-6-yl)-urea hydrochloride (468 ny) obtai ned
in Exanple (95b). This neth ester (564 ng) was
hydrolyzed w th an aqueou§ éodlun1hydroxide sol ution
in the sane way as in Exanple 2 to obtain the title
conmpound (249 ny, 46% as a white solid. - 259 1H
NVR (400 MHz, DMSO-d6): 6 (ppm) = 11.9 (1H, s), 8.98
(2H, brs), 7.33 (1H, s), 7.25 (1H, d, J = 9.0 Hz),
7.12 (1H, d, J = 9.0 Hz), 7.03 (1H, s), 4.50-4.47
(3H,(B¥ampl® S ) 2Hans-¢ SSpBrezin- 2.—76 QR&lide) -3, 4-
5.9 Hz), 2.31 (3H s), 2.12 (2H, d, J = 6.6 Hz),
thE@IQTbﬁ“{QPHuh?O 1467? qa?@O§ZHlCnFClﬂ 67-1.62 (1H,
, 1.40- 1.11-1.03 (2H, m; M (ESI)

C%ﬁQOXXW%tQK%+C¥Eth%E¥én%FEe§6)
yl)-ureido]-3, 4-di hydro- 14 i soqui Rol i ne- 2- car boxyl i c
acid 4-carboxynetfiyl -3 ex egqfi NCH3 ON/
¥ pyrazol - 3- yI) o] 3, 4-
di ydr o sogwd nol i ne- 2-car boxylic aC|d tert-butyl

trans-6-[ 3-(2, 5-di net hyl - ZFLo,raz | - 3-
HesSt e Itle conpound (413 ny, 71% was obtained as

(S84a) 6-(3-pyrazin-2-yl-ureido)-3,4-dihydro-1H-
isoguinoline-2-carboxylic acid tert-butyl ester

The title compound (125 mg, 35%) was obtained as a
white sclid in the same way as in (Example 24b) from 6-
(4-nitro-phenoxycarbonylamino)~3,4~dihydro-1H-
isoguinoline-2-carboxylic acid tert-butyl ester (400 mg)
obtained in Example (24a) and pyrazin-2-ylamine (92 mg).
'H NMR (400 MHz, CDCls): & (ppm) = 10.95 (1H, s), 8.30
(1H, s), 8.23-8.21 (1H, m), 8.20-8.18 (1H, m), 7.92 (1H,
s), 7.49-7.31 (2H, m), 7.08 (1H, d, J = 8.2 Hz), 4.53 (2H,
s), 3.67-3.59 (2H, m), 2.87-2.80 (2H, m), 1.48 (9H, s).
(94b) 1l-pyrazin-2-yl-3-(1,2,3,4-tetrahydro-isoquinolin-6-
yl)-urea hydrochloride

The title compound (95 mg, 99%) was obtained in the
same way as in Example (22b) from 6-[3-(5-chloro-pyridin-
2-yl)-ureido]-3,4-dihydro-1H-isoquinoline-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), 9.21 (24, s), 9.06 (1H, s), 8.30 (1H, t, J = 2.0



white solid in the same way as in (Exanple 24b) from
6- (4-nitro-phenoxycarbonyl am no) -3, 4-di hydro-|1H

i soqui nol i ne-2-carboxylic acid tert-butyl ester (620
ng) obtained in Exanple (24a) and

2, 5-di net hyl - 2H pyrazol 3254 am ne (166 ng). 1H NWVR
(400 MHz, CDC13): 6 (ppm) = 7.17 (1H, brs), 7.04 (1H
d J=7.5Hz), 6.56 (1H, s), 6.12 (1H, brs), 6.03 -
260 (1H, s), 5.31 (1H, s), 4.52 (2H, s), 3.74 (3H,

Hz$),, 83262 (1H2H4,t g &£ 2.3 GiAz) ,7 2480 :(rzj-i sf, 9.345(84, 4,
Hz), 2. 27 (3H, s), 1.49 (9H s). (96b

J % @2654dinetthyls- 2pygza -38-)1 9 -Bz (1, 2. 814¢1H, s), 4.19
t et rahydro-isoqui nolin-6-yl)-urea hydrochloride The

(28t Ise ,cEMBEBw3d 3034ZHgm)quahi 98 at2Ne yj eldy wasS Hz).
obtained as a yellow solid in the sane way as in
9Exan¢k@ns¢22ﬂﬁ—pwmmzin 2-yl-ureido) -3, 4~-dihydro-1H-

6-[3-(2,5-di met hyl - 2H pyrazol - 3-yl ) -urei do] -
lSQQ@AmQ%wﬂQ52IHﬁ£gﬂ$Yh%ﬂ|4ﬂ§J2 %arboxylic acid

tert-butyl ester (412 nq? obt ai ned i n Exanpl e (96a).
mefrtlomwa(r LhpNSgdeNe®Y £ ppPYSE 9.54 (1H, s),

_gh?( %E'tlrlﬁomaaungim’ls”qz “?%d 9?3"3 %H g’tiazrl?iir ag,a
8l S o 28 lhele 315 fogiE)
py?:ra%ns —)62 [y ~ 312%1( ?_Irretsqzw ﬁé%%% ?Efz’o %q f‘ Ob%rei go]yl Tures
h§8f%éﬂf8§¥&e]¢¢55%§N“65%5f5e3 £§r§9§ﬁblé §§h§é4and

car boxynet hyl - cycl'ohexyl ester Methyl™ ester

t YR [ 4-3t e -2 1 vask y Dt acaedci chﬂem§@H§lV\@)ét@§ (75
in Exanpl e (le) fromtrans-

mg) obtained in Example (1d).
'H NMR (400 MHz, CDCl3): & (ppm) = 10.99 (1H, s), 8.50
(1, s), 8.35 (1H, s), 8.20 (2H, 4, 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 (1lH, s), 2.25-2.15
(2H, m), 2.07-1.91 (2H, m), 1.83-1.70 (3H, m), 1.44-1.21
(2H, m), 1.16-0.97 (2H, m).
(94d) trans-6-(3-pyrazin-2-yl-ureido)-3,4-dihydro-1H-
isoquinoline-2-carboxylic acid 4—catboxymethyl—cyclohexyl
ester

trans-6-(3-Pyrazin-2-yl-ureido)-3,4-dihydro-1H-
isoquinoline-2-carboxylic acid 4-
methoxycarbonylmethylcyclohexyl ester (131 mg) obtained
in Exaﬁple (94c) was hydrolyzed in the same way as in
Example 2 to obtain the title compound (120 mg, 25%) as a

white solid.



(4- hydr oxy-cycl ohexyl )-acetic acid nethyl ester (256
ng) obtained in Exanple (id) and

1- (2, 5-di net hyl - 2H pyrazol -

3-yl)-3-(1, 2, 3,4-tetrahydro-i soqui nolin-6-yl)-urea
hydr ochl ori de (342 ng) obt dbrded in Exanpl e (96b) .
This nethyl ester (514 ng) was hydrolyzed with an
aqueous sodi um hydroxi de solution in the sanme way as
in Exanple 2 - 261 to obtain the title conpound (360

1 7 K 4
%&ﬁow’l%%pg%@:@l%@l (1Hdéjps) 8%§ ?ﬂ{%% ' g7 53

(18H,s8),97582(1#H, s5), 97022 ((&H, sd, @.3088228HZ<)1,H 7039
(1H, d, J = 8.6 Hz), 5.96 (1H, s), 4.51-4.46 (3H m,

834668 (2K, (1§, JmF, 57.32 K&k, 3)577(36-7sp4 2185 @H, 7.13-
t, J =59 H), 2.11 (2H, d, J = 7.0 Hz), 2.0.8 (3H,
7698 (1HP5ML, 99. $2H(2H), dd, 7¢- £ B33(2A,. SmH,z) 1. BR-3B. 62H,
(1H , 1.39-1.29 (2H m, 1.12-1.02 (2H, m: M
stsiﬂ $2H47D, (M= P 4. Hezxaapa@ gzﬁ d, J = 7.0 Hz),

égnﬁ ? [3 é - et hyl - soxazol -
1y 634t dl%%dr 1ﬂF9568U|ﬁghlﬁéJZlcéﬁbéxﬁﬂldlébl@
car th c hex terHHNN-CHS ONO
1o S IPTR T exel gy Sker o
hy SQ}azo 3-yl)-ureido]-3,4-di hydro-
M€F+?§%gdﬁﬁ%[|%%hz ga%bh%ylic acid tert-butyl ester
(Example 95) trans-6-[3-(5-methyl-thiazol-2-yl)-

ureido] -3, 4-dihydro-1H-isoquinoline-2-carboxylic acid 4-

carboxymethyl-cyclohexyl ester

SeR R,
~O N 0] S

i T

/JL\4’I:::] © o
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(95a) 6-[3-(5-methyl-thiazol-2-yl)-ureido]-3,4-dihydro-
l1H-isoquinoline-2-carboxylic acid tert-butyl ester

The title compound (561 mg, 96%) was obtained as an
off-white solid in the same way as in (Example 24b) from
6- (4-nitro-phenoxycarbonylamino) -3, 4-dihydro-1H-
isoquinoline-2-carboxylic acid tert-butyl ester (620 mg)
obtained in Example (24a) and 5-methyl-thiazol-2-ylamine
(171 mg).
'H NMR (400 MHz, CDCls): & (ppm) = 7.39 (lH, brs), 7.29-
7.22 (2H, m), 7.08 (1H, 4, J = 8.6 Hz), 7.01 (1H, s),



The title conpound (143 ng, 26% was obtained as a
white solid in the sane way as in (Exanple 24b) from
6- (4-nitro-phenoxycarbonyl am no) - 3, 4-di hydro- | H
i soqui nol i ne-2-carboxylic acid tert-butyl ester (620
ng) obtained in Exanpl e (22&)-and
5-net hyl -i soxazol -3-ylamne (147 ng). 262 1H NWR
(400 MHz, CDC13): 6 (ppm = 9.13 (1H, brs), 7.88 (1H
brs), 7.36 (1H, brs), 7.32-7.23 (1H, n), 7.07 (1H, d,
5.30- @88 Hz), 6.2 (AH, as)),, 34.68 (2H, BYxs)3. 648@2H2H, t,
brs), 2.83 (2H, t, J =5.6 Hz), 2.41 (3H, s), 1.50
J (9H.&)HA)97H).40 (3H, s), 1.50 (9H, s).
1- (5-net hyl -i soxazol - 3- ylé 3-(1, 2, 3, 4-tetrahydro-
(95 0quindl e By ) thukeze hy rBEht 8rilde2TRedtieteahydro-
conpound (110 ng 93% was obtained as a white solid
lscrﬂqwlsld}fefiw [3TER mphlpgzéy from 6-
[ 3- (5- et i soxazol - urei doj - 3, 4-di hydro-| H
i so ﬁﬁen&Pwtreree fO&%%%W %6%6?%1' t%ﬁlin%ﬁxtlﬁgté%eé@hswas

OIREGTRT S (HHHT b G2 CLEResFnoguEY SpLi gpamse
b 4 %HE? - %gtﬂ%ﬁ*tiéfzoﬁ%s el 50 Yo

df@ydf%;§h§%§%%§gﬁblﬂ%e g*@%rﬁggylﬁc Ac1d6t%r@2%ut%136

eéﬂ@ﬁsr%i 3nd p- %EQYBeHW%@QBmél%' )ouk€i do] - 3, 4-
hydr o- 1H-1 soqui nol i ne- 2- carboxyllc acid 4-

1Hcamaoxo@m el cymhsm%ml &t Qpethyd ﬁz,st ein( 18y,

guantitative y|eI d) was obtained in the sane way as

(i, BExasp) €7 (4e) (LtHpmdfrans-2.0 Hz), 7.33 (1lH, dd, J =
8.5 and 2.1 Hz), 7.16 (1H, d, J = 8.6 Hz), 7.08 (1H, d, J
= 1.1 Hz), 5.23 (1H, 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, s).
(95c) trans-6-[3-(5-methyl-thiazol-2-yl)-ureido]-3,4-
dihydro-1lH-isoquincline-2-carboxylic acid 4-
carpoxymethyl-cyclohexyl 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-(5-methyl-thiazol-2-yl)-3-(1,2,3,4-tetrahydro-
isoquinolin-6-yl) -urea hydrochloride (468 mg) obtained in
Example (95b). This methyl ester (564 mg) was hydrolyzed
withvan agueous sodium hydroxide solution in the same way
as in Example 2 to obtain the title compound (249 mg,

46%) as a white solid.



(4- hydr oxy-cycl ohexyl )-acetic acid nethyl ester (86
ng) obtained in Exanple (1d) and
1- (5-net hyl -i soxazol - 3-yl) -
3-(1, 2,3, 4-tetrahydro-isoqui nolin-6-yl)-urea
hydrochlorlde (110 ng) obtdPAed in Exanple (97b) This
nmet hyl ester (167 ng) was hydrolyzed with an aqueous
sodi um hydroxi de solution in the sane way as in
Exanple 2 - 263 to obtain the title conpound (143 ny,
'HB8MR asioan MHA,- DMEG-e1s0] i3, (FdhNMR {#09 Mz, <), 8,98
DMSO-d6): 6 (ppm) = 12.1 (1H s), 9.54 (1H, s) 8. 86
(ZAH bsy),, 71303 (LHl, s¥),77235( 10HH,dd, T = 98.04Hand 1. 722
Hz), 7.11 (1H, d, J,= 8. 2 Hz) , 6.53 (1H, s),
J4H51d4 &T(%H) Irﬁz » 37593 (2MHH,t J 4 .15.09- 4HA)7, 2H75n'(2H
Hz), 2.36 (3H, s), 11 (2H, d, J = 7.
3%&3 211, 9% 1J9=1 PoBi, Emj, 2.7%. 127i4 €2HJ r-F) 5. 19 ﬁi&)l @2,31
1H ™, (2H m, 1.12-
%%sﬁ m%: f%sng(lmg EEﬁaHﬂe §8)94(1 91 2H m
( zot 0 y
§4 EﬁﬁSoﬁErnér%%el 2arE%XyPic dci*§-4-29 (2H, m),

b clohexyl ester H NS ONN QUYO
lFE; 8 %?Eg?%ben ot hi azol - 2-yl ami no) - 3, 4-di hydro-| H

gspggipqhygg 278anfioxylhe acid tert-butyl ester

(Example 96) trans-6-[3-(2,5-dimethyl-2H-pyrazol-3-
yl)—ureido}~3,4—dihydro—lH—isoquinoline—Z—carboxylic acid

4-carboxymethyl-cyclohexyl ester

N N
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(96a) 6-[3-(2,5-dimethyl-2H-pyrazol-3-yl)-ureido]-3, 4-
dihydro-1lH-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-
(4-nitro-phenoxycarbonylamino) -3, 4-dihydro-1H-
isoquinoline-2-carboxylic acid tert-butyl ester (620 mg)
obtained in Example (24a) and 2,5-dimethyl-2H-pyrazol-3-
ylamine (166 mg).
"H NMR (400 MHz, CDCl3): & (ppm) = 7.17 (1H, brs), 7.04

(I, 4, § = 7.5 Hz), ©6.56 (1H, s), 6.12 (1H, brs), 6.03



A tol uene sol ution of 6-am no-2N Boc-1, 2, 3, 4-
t et rahydr oi soqui noli ne (248 ng), 2-chl orobenzothi azol e
(186 ny), palladiumacetate (22 ng), cesium carbonate
(651 ng), and Xanphos (58 was stirred at 120C for
1 hour under nicromave“iﬁgg iati on. The reaction
solution was purified by colum chronatography to
obtain the title conpound (381 ng, quantitative
yield). - 264 1H NWR (400 MHz, CDC13) : S (ppn) =
(1B,73)(1H.3d, A &)2 4HH2 7289 $1H 3d74J(3H/7. B) HzB, 62
7.40-7.29 (3H, m, 7.25- 7. 19 (2H, m , 4.69 (2H, s)
(2H,3t70 J(2H5 46 Hr)s 2.8 HAH, t2.90=(2HY Hz)J 2.877 (3H,
Hz), 1.50 (9H, s). (98b)
s)herdzdthi @fol -=2-yl - (1, 2, 3, 4-t et rahydro-i soqui nol i n-
6-yl)-am ne hydrochl oride The title_conpound %é24 ny,
(9660 Wl roptitfdd Ws~ 2 "RF 2 eCsoPrdli n3theér Saresmay as
in Exanple (22

S RTAOU RS T LT O L) 2465 Ry BY G PRETE548E ol | ne- 2
: n;?‘%%%élt'é%( SoapoT N%%j T N ONEDS B Z%{L%E%%
= 9. (. 81-_: (1 . -7 :

R e L ED R L i i Ul B ST v i

(Z(%bgcffftfr%ﬁ%-?%gf g L5 0} mde Q1 -6BHpyba 28153643 ) Hokeido] -

1
enzothiazo%-z-ylan1no)-3,4-dihydro-lF+

3, BOgH Nk e 2t €34 DOXYL i e @BlBarboxylic acid tert-butyl
4- et hoxycar bonyl net hyl - cycl ohexyl "ester The title
eopoI (PS8 s a BREG wasEabingileed cica)the same way

as in Exanple (le) fromtrans-(4-hydroxy-

'Y NMR (400 MHz, DMSO-dé6): & (ppm) = 9.54 (1H, s), 9.36
(1H, s), 9.13 (1H, brs), 7.38 (1H, 4, J = 1.9 Hz), 7.30
(1H, dd4, J = 8.3 and 2.0 Hz), 7.14 (1H, d, J = 8.6 Hz),
6.08 (1H, s), 4.20 (2H, t, J = 4.1 Hz), 3.66 (3H, s),
3.38-3.33 (2, m), 2.98 (2H, t, J = 6.0 Hz), 2.12 (3H, s).
(96¢c) trans-6-[3-(2,5-dimethyl-2H~pyrazol-3-yl)-ureido]-
3, 4-dihydro-1lH-isoquinoline-2-carboxylic acid 4-
carboxymethyl-cyclohexyl ester

Methyl ester (514 mg, guantitative yield) was
obtained in the same way as in Example (le) from trans-
(4-hydroxy-cyclohexyl) -acetic acid methyl ester (256 mg)
obtained in Example (1d) and 1-(2,5-dimethyl-2H-pyrazol-
3-yl)-3-(1,2,3,4-tetrahydro-isoguinolin-6-yl)-urea
hydrochloride (342 mg) obtained in Example (96b). This
methyl ester (514 mg) was hydrolyzed with an aqueous

sodium hydroxide solution in the same way as in Example 2



cycl ohexyl)-acetic acid nethyl ester (74 ng) obtained

in Exanple (1d) and

benzot hi azol -2-yl - (1, 2, 3, 4-t et rahydr o-

i soqui nolin-6-yl)-am ne hyg%ichloride (124 ng)

obtained in Exanple (98b)“°tH NVMR (400 MHz, CDC13)

S (ppn) = 8.20-8.16 (1H, nm) , 7.50-7.44 (1H m),

7.16-7.09 (2H, m, 7.09-7.02 (1H, m), 6.81 (1H, d, J

= 8.6 Hz), 6.74-6.69 (1H m, 6.43 (1H s), - 2 65
tg gtaistigHik)e 8oBBORBH, ($P0, Mg, 5725)5@ 2HpPade, pink

2.81 (2H, s), 2.23-2.16 (2H, nm), 2.06-1.92 (2H m,
sqlyl.1.69 (3H, m, 1.44-1.22 (2H, n), 1.16-0.99 (2H,

1 (980) |

B s - B dtiot HMoTdDL yI And By - 3= 41 i hy 6. | s, 8.86

QR o nad i S ey el ondx P lbre) 7-22 (1H, &, 7 = 8.2
- B hi | 52, ' 93 4~di h -

bt Ba( Pegzoill 820 Zo7lal 10) s 4 0 Mo s

<§%{r%h9xy9§éb@@y', net hyl = eyel ghexyls esters 168 ng) 75 (oy,

alned 1n Exanpl e (98c) was hydrolyzed I'n t'he same

tway assig fxanphbe1? topobkai iy the o itlye compound; (&,
ng, 549 as a white solid. 1H NVR (400 M1z, DVSO-d6): 6

1(ppA.507(80; TmY$p (1Fy-m 73 7260- %)55 U(Hd-1M62 (1H, m),
7.33-7.28 (1H, m, 7.17-7.11 (2H, m), 4.53-4.44 (3H,

1npS-3.89- B2B4 ©PH, 1mL2-2.82- 2283 @H, m, 2.14-2.07
(2H, m, 1.98-1.87 (2H, m, 1.82-1.58 (2H m,
M3. 42S1) 28/ ¢2H 78H) (M1+1%31. 00 (2H, n). (Exanple 99)
6- [ 3- ( 3- et hoxy- phenyl ) - urei do] - 3, 4-
di hydr o-1 Hi soqui nol i ne-2-carboxylic acid t-4-
car boxymet hyl -t -2-nethyl -r-1|-cycl ohexyl ester NY N
(EXampleé 97) trans=6-[3-(5-methyl-isoxazol-3-yl)-
ureido]-3,4-dihydro-1H-isogquinoline-2-carboxylic acid 4-

carboxymethyl-cyclohexyl ester

H
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(97a) 6-[3-(5-methyl-isoxazol-3-yl)-ureidol-3,4-dihydro-
lH-isoquinoline-2-carboxylic acid tert-butyl ester

The title compound (143 mg, 26%) was obtained as a
white solid in the same way as in (Example 24b) from 6-
(d-nitro-phenoxycarbonylamino) -3, 4-dihydro-1H-
isoquinoline-2-carboxylic acid tert-butyl ester (620 mg)
obtained in Example (24a) and 5-methyl-isoxazol-3-ylamine

(147 mg) .



,ONOOO HO Methyl ester (174 ng) was obtained in
the sane way as in Exanple (le) from
(t-4-hydroxy-t-3-nmethyl - 266 cyclohexyl)-r-1l-acetic
acid nethyl ester (94 ng) obtained in Exanple (16a)
and 1-(3-ethoxy-phenyl)-3-Zd2 25 3, 4-

t et rahydr o-i soqui nolin-6-yl)-urea hydrochl ori de
(W2006004200 Al) (94 ng). This methyl ester was
hydrol yzed in the sane way as in Exanple 2 to obtain

Y (OGEpOTPRRd (117 6ol WiBsoleRs) sas,a vhiye
189 83:5@5 1138 (SJ)H 8@169 ,(1H3§)7 2332191Hm $)7.07 (lH, 4,
07 (4H, m, 9 (1H d, J =9 4Hz)653

J(=1|'$ :dcth %8944 aml 25)1, Hzba 4289 62H, 3skA 4282- Brd5,
(1H M, 3.99 (2H q, J = 6.9 Hz), 3.62-3.55 (2H 1),
2 876(A2Htt,JF=556%HH),2. 2111362Hs)d, 1J58 G698, Hz),
1.98-1.90 (1H, m, 1.79-1.70 (2H, m, 1.65-1.56 (1H,
(99h) 1.3« hy]-Jsexgzdl+Byyl) 4335112238, ¢2Hetmphydro-
©1.11-1.01 (1H,_n), 0.91-0.81 54H m. M (ESI) mz:
1 g g 1 ) & Y Y Exaned eh1gpych orlde
6-[ 3-( 3- ethoxy phenyl ureldo -
di hyldeo- meso?qmwri e @%é?%ox%t wapdoptained as a

(SR Doxyret gl - c; 2- et hyl -1 eyel ghexyl, ester HH M,
[3-(5-methyl-isoxazol-3-yl)~-ureido]-3,4-dihydro-1H-
isoquinoline-2-carboxylic acid tert-butyl ester (143 mg)
obtained in Example (97a).
'H NMR (400 MHz, DMSO-dé6): & (ppm) = 9.62 (1H, s), 9.14
(14, s), 9.05 (1H, brs), 7.37 (1H, s), 7.30 (1H, 4, J =
8.6 Hz), 7.15 (1H, 4, J = 8.6 Hz), 6.53 (1H, s), 4.20 (2H,
s), 3.37-3.31 (2H, m), 2.97 (2H, t, J = 6.3 Hz), 2.36 (3H,
s).
(97c) trans-6-[3-(5-methyl-isoxazol-3-yl)-ureido]-3,4~-
dihydro-lH-isoquinoline-2-carboxylic acid 4-
carboxymethyl-cyclohexyl ester

Methyl ester (167 mg, guantitative yileld) was
obtained in the same way as in Example (le) from trans-
(4-hydroxy-cyclohexyl)-acetic acid methyl ester (86 mg)
obtained in Example (1d) and 1-(5-methyl-isoxazol-3-yl)-
3-(1,2,3,4-tetrahydro-isoquinolin-6-yl)-urea
hydrochloride (110 mg) obtained in Example (97b). This
methyl ester (167 mg) was hydrolyzed with an agueous

sodium hydroxide solution in the same way as in Example 2



O~ I( HOOro Methyl ester (155 ng, quantitative
yield) was obtained in the sane way as in Exanple
(le) from(t-4-
hydr oxy-t - 3- net hyl - cycloh%%% )-r-l-acetic acid nethyl
- 267 ester (83 ng) obtai I n Exanpl e (14g) and
1- (3- et hoxy-
phenyl)-3-(1, 2, 3, 4-tetrahydro-i soqui nolin-6-yl)-urea
hydrochl ori de (W2006004200 Al) (119 ng) . Thi s net hyl
toeobdr igad ey dridl her sPmpPurtee 6hhe My 3851 e ExanpbEf2.
VB ( ESI) mz: 510 (M+ H+. (Exanple 101)
WthFSSG@ t hoxy- phenyl ) - ureldo] 3, 4-
dlhédro- H-i soqui nol i ne-2-carboxylic acid t

HeBMBoxX ¢ Ret MR-t D%Sf%efiﬁyzl p- |P@|§7@: Ghésxylt ééﬁﬁrlsﬂi HN N

1?49@ rfg;Ié V\Efas %]tﬁ alﬁ'?e‘ N Q"({hg“g ) Waz/FE)%\s #ﬁyEﬁ rsri)t%(re
4

cy%lkf{uralgﬁ )(I{Zr-lhzgl(raolleédc?%’nerr%t hyi3 esIf1 )r (§6i3m§}H sl

taj I 6 a 1+(3- h phenyl )
%? 2, gpg fgifgﬁcgf§!$§ogﬁfnggané yFE§ ﬁ%y BemylheR;

J hydy achior)i de 34 3881,n) ,obt ai nedoizn Exa@meﬂé@ﬁ)z

Thi s nethyl ester
1.94-1.91 (2H, m), 1.77-1.74 (2H, m), 1.68-1.62 (1H, m),
1.39-1.29 (2H, m), 1.12-1.01 (2H, m);

MS (ESI) m/z: 457 (M + H)".

(Example 98) trans-6-(benzothiazol-2-ylamino)-3,4-
dihydro-1lH-isogquinoline-2-carboxylic acid 4-

carboxymethyl-cyclohexyl estexr

J T WC@Y@

(98a) 6-(benzothiazol-2-ylamino)-3,4-dihydro-1H-
isoquinoline-2-carboxylic acid tert-butyl ester

A toluene solution of 6-amino-2N-Boc-1,2,3,4-
tetrahydroisoquinoline (248 mg), 2-chlorobenzothiazole
(186 mg), palladium acetate (22 mg), cesium carbonate
(651 mg); and Xanphos (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, gquantitative yield).



was hydrol yzed with an aqueous sodi um hydroxi de
solution in the sane way as in Exanple 2 to obtain
the title conpound (438 rrg, 91% two steps) as a
white solid. 1H NVR (400 MHz DI\/SOd6) 6 (ppm = 12.1
(1H s), 8.74 (1H s), 8874 (1H s), 7.33 (1H s),
7.23-7.19 (2H, m, 7.16 (1H, d, J = 8 3 Hz) , 7. 09
(1H, d, J:8. 2 Hz) , 6.92 (1H d J =7.9 H), 6.55
(1H, dd, J 8.2 and 2.4 Hz), 449(2H bs)

‘HANRB- 4405 Mmuv abc13) 735 ( Bbbms) = 3 58 (2H, «,268=18,.2J
=5 6 H) , 2.76 (2H, t, J = 6. Hz),210(2Hd

Hz) , ¥ .6% HA), d. 96-=1.918 (H#H,, ny.40477B91(32, (@B—I, m25-
1.64- 1.57 (1H, m , 1.34-1.25 (1H m 1.10-1.04 (2H,

7.M9 ®B9MO. 8P 3HEHmMS): MS- (ESI3HM E: 4986 (SNB+H|Z|y+

(Exanpl e 102 6 3-(3-trifluoronethoxy-phenyl) -

2 fGi %, ro-H4H i sjoq@pnéﬁﬁnesé carboxylic aC| d
t- car boxynet yL-r1- -c c] ohexyl, ester
(45 trfn@réuom%?cylr”w O v WBE RSPV RED St 5858 gy -

s obt ai n ape way as in Exanple (1e) from
_\(/g?l 4 E’fﬂ}]d?eojﬂ# ﬁ?lﬁjy? cycl ohexyl )-r-1-acetic acid
Tel e GaNST (A0hJ PRIAAET L8 P! 8ot 20RLa0d -

e G s rabyce somnplinispy) svonc.
ﬂ@%§othlazol 2-ylamino) -3, 4-dihydro-1H- lsoqulnollne 2=
carboxylic acid tert-butyl ester (270 mg) obtained in
Example (98a).

'Y NMR (400 MHz, DMSO-d6): & (ppm) = 9.25 (1H, s), 7.81-
7.78 (1H, m), 7.67-7.56 (3H, m), 7.33-7.22 (1H, m), 7.20-
7.13 (2H, m), 4.22-4.17 (2H, m), 3.39-3.32 (2H, m), 3.01
(2H, t, J = 6.3 Hz).

(98c) trans-6-(benzothiazcl-2-ylamino)~-3,4-dihydro-1H-
isoquinoline-2-carboxylic acid 4-methoxycarbonylmethyl-
cyclohexyl ester

The title compound (168 mg, 80%) 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 benzothiazol-2-y1-(1,2,3,4-tetrahydro-
isoquinolin-6-yl)-amine hydrochloride (124 mg) obtained
in Example (98Db).

'H NMR (400 MHz, CDCls): & (ppm) = 8.20-8.16 (1H, m),
7.50-7.44 (1H, m), 7.16-7.09 (2H, m), 7.09-7.02 (1H, m),

6.81 (1H, d, J = 8.6 Hz), 6.74-6.69 (1H, m), 6.43 (1H, s),



nmet hyl ester was hydrol yzed with an aqueous sodi um
"hydr oxi de solution in the sane way as in Exanple 2 to
obtain the title conpound (477 ng, 88% two steps) as
a white solid. 1H NWR (400 MHz, DVMBO-d6) : S (ppm =
12. 1 (1H, s) , 9.05 (1H,28%,-8.76 (1H, s), 7.71 (1H,
s), 7.40 (1H, dd, J = 8.2 and 8.2 Hz), 7.33 (1H, s),
7.28 (1H, d, J = 9.4 Hz), 7.23 (1H, d, J = 7.9 Hz),
7.11 (1H, d, J =8.2 Hz), 6.94 269 (1H, d, J = 8.2
4 Hr)~4 AN IRHmbr S, 69. 22 4. 35, (3H579B,. 503.(64, 3057 2.81
(2H m , 2.77 (2H, t, J =S. 7 Hz) , 2.10 (2H, d, J
(ZH,6.9 HAD.23-D6L4. 92H( I, , n}, 08-T492. 12H(3k.,) ,mML. 828369
1.59 (1H, m, 1.34-1.24 (1H m, 1.10-1.02 (2H m,
(PHB8W) 0.180043H,22r) (2WB ESI } - &bz 0 .550 (M, +mHi).+.
%BExarrpI e 103) trans-6-[3-(2-fluoro-phenyl)-ureido]-
(BAY. ot TR T Fresaeithet¢he2 2y éanbory Hde 4aciidhy4rptlH-
. car boxy-ethyl)-cycl ohexyl ester F HHMNM /N 0 O O
1§qqq%n qqq%jcquqygl%qogﬁ}d 4-carboxymethyl-cyclohexyl
Zﬁéﬁl/ 4-di oxa-spiro[ 4. 5] dec-8-ylidene)-propionic acid
°Y | ester

trans-6- (Benzothiazol-2-ylamino) -3, 4-dihydro-1H-
isoquinoline-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-d6): § (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-lH-isoquinoline-2-carboxylic acid t-4-

carboxymethyl-t-2-methyl-r-l-cyclohexyl ester
H
N\H/H
o T
o) 0
HO . r

Methyl ester (174 mg) was obtained in the same way

as in Example (le) from (t-4-hydroxy-t-3-methyl-



The title conpound (7.01 g, 86% was obtained as a
colorless oil in the sane way as in Exanple (la) from
triethyl phosphonopropanate (8.0 niL) and 1, 4-
cycl ohexanedi one nonoet hyl ene ketal (5.28 g). 1H NMWR
(400 MHz, CDCl13) : 6 (ppm2&64-20 (2H, q, J = 7.2
Hz), 3.94 (4H, s), 2.61 (2H, t, J = 6.0 Hz), 2.39 (2H,
t, J =6.4Hz), 1.89 (3H, s), 1.76-1.71 (44, m, 1.30
(3H, t, J =7.1 Hz); M5 (FAB) mz: 241 (M+ H+. -
cy@18hekiQ3B)r 2-(heA-idi exa-Sphdoh ¢l 5:de6r8{yh) mgy 0OpbeAtGed
acid ethyl ester The title conpound (6.94 g, 98% was
inoBikampad as éa) eoldrl-ess-aaihokp-phenganesway, as3ia-
Exanmple (I b) from 2-
tettadvdiraxd-spiuvioled i5]-tecr 8- yhreeneydppoplonideaci d
ethyl ester (7.01 g) obtained in Exanple (103a). 1H
(WIIKR 0@40E 20z AI0DCIB) mgl8 ( Fjvl)s et I8l £ 24as n)
3.94 (4H, s), 2.26-2.20 (1H, m, 1.80-1.71 (3H, m,
hygr@d-yzﬁmg-f( 441119 n%ame M -as SW(QFﬁmﬁie 21t260P3PIlnt the
=7. 1 Hz) ;
tlml? C@wqmd l(lﬂ)&f) @‘('4 B%®- %%Paheiﬁ? whééﬁoﬁpéld
ethyl ester  The title conpound (5.99
‘gt K ea01 ¥, SHEP " Bt asta ol el 16"

(lf{](fne §}aoxa pi roT 4’ 5 dgicmé?yf) g% ofg)lrg% (7: 8(7:| 054Hét Hl I
6 %%e{légclé;;‘ 9= Oé)t@'}?zeﬁ '46‘1%%(?% e eaosen §H4N¥$d( @Oq
1A AT 280 45H sm 422§-34 1194480 mm, 319@9 243420 =
6.9 Hz), 3.62-3.55 (2H, m), 2.76 (2H, t, J = 5.9 Hz),
2.11 (2H, 4, Jd = 6.3 Hz), 1.98-1.90 (1H, m), 1.79-1.70
(2H, m), 1.65-1.56 (1lH, m), 1.32 (3H, t, J = 7.1 Hz),
1.35-1.21 (2H, 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~isogquinoline-2-carboxylic acid t-4-

carboxymethyl-c-2-methyl-r-1-cyclohexyl ester

H H
N\H/N
O r(\/@/ 0
o . \n/
o) o)
HO r
Methyl ester (155 mg, gquantitative yield) was

obtained in the same way as in Example (le) from (t-4-

hydroxy~-t-3-methyl-cyclohexyl)-r-l-acetic acid methyl



nm, 1.28 (3H, t, J =7.2 Hz), 1.19 (3H, d, J =7.0
Hz); M5 (El) mz: 198 (M+. (103d)
trans- 2- (4- hydr oxy-cycl ohexyl ) -propionic acid ethyl
ester The title conpound (762 g, 44% was obtained as
a colorless oil in the sah®’ way as in Exanple (Id)
from2- (4-oxo-cycl ohexyl)-propionic acid ethyl ester
(1.70 g) obtained in Exanple (103c). 271 1H NWR (400
MHz, CDCl13) : 6 (ppm) = 4.17-4.10 (2H, m , 3.62-3.50
es(thd, (83, ny)2@tr2hddHn MxapD6- 1185) (&t b} (3-ethoxy-
1.84-1.77 (1H m, 1.71-1.65 (1H, m, 1.57-1.47 (1H
phgnyl)E340 1(, H, 3,99 t et Zh id 2d- { btu i o L An 28- ¢ BH-udeal =
7.1 Hz), 1.17-0.99 (2H, m, 1.12 (3H, d, J = 7.1 Hz);
hwﬂ;qq@ﬁgrqﬂqz (W0 Q04390 ATN088}S mg) . This methyl
trans-6-[ 3- (2-fl uoro-phenyl)-ureido]-3, 4 di hydr o-
estiqn Uil Herzedt akbosdR | €amei Wau- ¢1- ¢ar Bsrypeehyl ) -

cycl ohex ester N@thyl gester (88 ng, 55% was

Msob(tEac'iIHeé‘}/)Zn the sehe y as in Exanple (le) from
trans-2- (4- hydroxy- cycl ohexyl)-propionic acid ethyl
ester (81 ng) obtained in Exanple (103d) and

tlet(r%a CPT?;&%I ggﬁégl}/n%l in- ?ﬁ%aﬂborxe\é R GhToF 1) ~3 4~
- 88
o RO A (0. sl g e g (52

141 mhlte
C%E%C?%”“efﬁ“ﬁmi o R She e d il eSect o 1 (in

s), 9.02 (1Hs)854(1Hi~5)t816(1H dd, J = 8.2

jy Necanen

Methyl ester (496 mg) was obtained in the same way
as in Example (le) from (t-4-hydroxy-t-3-methyl-
cyclohexyl)-r-l-acetic acid methyl ester (261 mg)
obtained in Example (16a) and 1-(3-methoxy-phenyl)-3-
(1,2,3,4-tetrahydro-isoquinolin-6-yl)-urea hydrochloride
(333 mg) obtained in Example (48b). This methyl ester
was hydrolyzed with an agueous sodium hydroxide solution
in the same way as in Example 2 to obtain the title
compound (438 mg, 91%, two steps) as a white solid.

'H NMR (400 MHz, DMSO-d6): 8 (ppm) = 12.1 (1H, s), 8.74
(1H, 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, d, J = 8.2 Hz), 6.92
(1H, 4, J = 7.9 Hz), 6.55 (1lH, dd, J = 8.2 and 2.4 Hz),

4.49 (2H, brs), 4.22-4.15 (1H, m), 3.73 (3H, s), 3.58 (2H,



7.39-6.97 (6H, m, 4.55-4.40 (3H, m, 3.65-3.54 (2H,
nm, 2.85-2.73 (2H, m, 2.21-2.11 (1H m, 2.04-1.91
(2H, m, 1.80-1.63 (1H, m, 1.57-1.41 (1H, :
1.39-1.26 (2H, m, 1.19-0.99 (3H, n), 1.02 (3H, d, J
= 6.7 Hz) ; MB (ESI) Mz 2884 M+ H+. - 272 Exan'ple
(104) trans-6-[3-(3-nethoxy-phenyl)-ureido]-

3, 4-di hydr o-| Hi soqui nol i ne-2-carboxylic acid 4-(1-
car boxy-et hyl)-cycl ohexyl ester HH NTN O- CH3 OYN O
7 HO9. €Haz) Mebhyls eotgr (33 15, 7 394) wes. Dbt apredd) ng
the sane vvay as in Exarrple (le) from
= &ransiz2; (4~ bydnowoyn- @yl ahexyl )7propl dniBHAchH, el hgl-
ester (180 ng) obtained in Exanple (103d) and
1.597( 31mret moxy-1phkamal .)253- (1H,2,18, 4-1.10-1.04 (2H, m), 0.89-
tetrahydro-i soqui nolin-6-yl)-urea hydrochl oride (267
0.188) ( 3(B]bta\i ned in Exanpl e (49b) . This nethyl ester
(331 ny was drolyzed with an aqueous sodium
MShy(@Sdm ﬁe(zsol‘lL?t ot *1 fYt'he sane way as in Exanple 2 to
obtain the title conpound (249 ng, 79% as an '
off-white solid. 1H NVR (400 MHz, DMSO-d6) : 5 (ppm =
12. 1 _(1H, 1H, s

br s) EX?H\?’%G?W? (éﬂ,[(%lﬁd?‘st)ffjoéu(%ﬁ? Ud?© Y@%e%yéﬁ‘gl’

ureldgﬁ), —é%%}érd—fh;fséhzi§ollne—2—carboxyllc acid t-

4-carboxymethyl-c-2-methyl-r-l-cyclohexyl ester
F
N N o\ _F
CH3 \H/
O N o}
0 . \n/
o)

Methyl ester (553 mg) was obtained in the same way

HO

as in Example (le) from (t-4-hydroxy-t-3-methyl-
cyclohexyl)-~r-l-acetic acid methyl ester (261 mg)
obtained in Example (1l6a) and 1-(3-trifluoromethoxy-
phenyl)-3-(1,2,3,4-tetrahydro-isoguinolin-6-yl) -urea
hydrochloride (387 mg) obtained in Example (52b). This
methyl ester was hydrolyzed with an agueous sodium
hydroxide solution in the same way as in Example 2 to
obtain the title compound (477 mg, 88%, two steps) as a
white solid.

4 NMR (400 MHz, DMSO-d6): & (ppm) = 12.1 (1H, s), 9.05
(14, s), 8.76 (1H, s), 7.71 (1H, s), 7.40 (1H, dd, J =
8.2 and 8.2 Hz), 7.33 (1H, s), 7.28 (1H, d, J = 9.4 Hz),

7.23 (1H, 4, J = 7.9 Hz), 7.11 (1H, d, J = 8.2 Hz), 6.94



Hz), 6.55 (1H, dd, J = 8.2 and 2.3 Hz), 4.51-4.43 (3H,
m, 3.73 (3H s), 3.56 (2H, t, J = 5.5 Hz), 2.75 (2H,
t, J = 5.8 Hz), 2.15 (1H, t, J = 7.1 Hz), 1.97-1.95
(1H, n) 1.83-1.64 (2H, n), 1.54-1.45 (2H, m,

1.37-1.27 (2H, n), 1.1871269 (2H, n), 1.04 (3H d, J
= 5.9 rz) MB (ESI) nfz: 496 (M+ Hy+ - 273 (Exanple

105) trans- 6-(3-phenyl -ureido)-3,4-di hydro-
1H i soqui nol i ne- 2- carboxylic acid 4-(1-carboxy-ethyl)-
(THecl OheXy+ @steHzH, H4.KWEN(RH, b@¥N,04HQQ-/4 .10 Metthylm) ,
ester (338 ng, 86% was obtained in the sane way as
3i plEXabpl €2} en) fr @mVir dB8-24(4-dhydsaXy Hz), 2.10 (2H, d,
cyclohexyl) froplonlc acid ethyl ester (180 ny)
oﬁtérﬁe@z in E&énﬁ|81(1®3d)mandl 74-1.72 (3H, m), 1.63-
hen t et rahydr o- |so%U|noI|n-6-yI)-urea

h? r&%ﬁld??dei(§ﬂ3lnﬁf dbtai fed iln 10BXa®3® & 2(50m)., 0.89-

T g ggth%g_ester (338 ng) was hydrolyzed wth an
6o s fun1hydroxide solution in the sanme way as

ai,n he title conpound (204 ny,
M%4é§§?gqnfzof$g @e sg 'id. 1H NVR (400 MHz, DVSO- d6):
b (ppm = 12.1 (1H, s), 8.64 (1H, s), 8.60 (1H, s),
7.45 (2H, d, J = 8.6 Hz), 7.32 (1H brs), 7.28 (2H,

5 SRR Sl A fhely by
3, 4 ~dihydro-1lH-isoquinoline- 2-carboxylic acid 4-(1-
carboxy-ethyl)-cyclohexyl ester
N N
MITY
T

(103a) 2~(1,4—dioxa-spiro[4.5]dec-8—ylidene)—propionic
acid ethyl ester

The title compound (7.01 g, 86%) was obtained as a
colorless oil in the same way as in Example (la) from
triethyl phosphonopropanate (8.0 mL) and 1,4-
cyclohexanedione monoethylene ketal (5.28 g).
'H NMR (400 MHz, CDCl3): § (ppm) = 4.20 (2H, q, J = 7.2

Hz), 3.94 (4H, s), 2.61 (2H, t, J = 6.0 Hz), 2.39 (28, t,

J 6.4 Hz), 1.89 (3H, s), 1.76-1.71 (4H, m), 1.30 (3H, t,

J

7.1 Hz);

MS (FAB) m/z: 241 (M + H)*.



J=7.4and 7.5 Hz), 4.49-4.44 (3H, m), 3.56 (2H, t,
= 5.5 Hz), 2.75 (2H, 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, J =59 2P - M5 (ESI) mz: 466 (M
H+. - 274 (Exanple 106)
[4-(2-{6-[ 3-(3-nmet hoxy-phenyl) -
urei do] - 3, 4-di hydro-| Hi soqui nolin-2-yl}-1-nethyl - 2-ox
(yo3et hyd )1 cycdphexyspi a6pd | 6]aekdgHyl ) HpGHP NN lacid
O-CH3 NO/ OHOO/(106a)
eZaf4-éerd= but oxycar bonyl nmet hyl - cycl ohexyl ) - propionic
acid ethyl ester Oefin (6.16 g) was obtained in the
samgheay iasld rwonpaanpl (i §ro8B8%) was obtained as a
2- (4- oxo-cycl ohexyl )-propionic acid ethyl ester (4.13
cehonbtas nedl | in Exaepsen 103y) asndnt Extampldiet yilkdi eidod 2-
fhosp_honoacet ate (4.99 g). This olefin (6.16 g) was
(} etivébera SR heo b4nel dag~-AsYiaderanpPeopisnia @it aithyl
t he ti_zl e. conpound, (4.17 g 49%l two steps) as a
eZotor [ £s¥l oF | . O R NVRE (4BOEKREPLEDELER2) .S (ppm) =

4.23-4.08 (2H, 2.51-2.37 (1H, m, 2.32-2.18 (2H
il B0 iR Blncly 25T (B b 48410 (%8 N
358a 1489-4)23, (96 oMy 1149 1y, 1.80-1.71 (38, m), 1.64-

1.49 (4H, m), 1.42-1.30 (2H, m), 1.26 (3H, t, J = 7.0 Hz),

(@

+

1.13 (3H, d, J = 7.1 Hz);
MS (EI) m/z: 242 (M)".
(103c) 2-(4-oxo-cyclohexyl)~-propionic acid ethyl ester
The title compound (5.99 g, quantitativé yield) was
obtained as a colorless oil in the same way as in Example
(ic) from 2—(l,4—dioxa—spiro[4.5]dec~8;yl)~propionic acid
ethyl ester (6.94 g) obtained in Example (103b).
'H NMR (400 MHz, CDCl3): & (ppm) = 4.16 (2H, q, J = 6.9
Hz), 2.47-2.30 (5H, m), 2.13-1.94 (3H, m), 1.59-1.43 (2H,
m), 1.28 (3H, t, J = 7.2 Hz), 1.19 (3H, 4, J = 7.0 Hz);
MS (EI) m/z: 198 (M)".
(103d) trans-2-(4-hydroxy-cyclohexyl)-propionic acid
ethyl ester
The title compound (762 mg, 44%) was obtained as a
colorless oil in the same way as in Example (1ld) from 2-
(4-oxo-cyclohexyl)-propionic acid ethyl ester (1.70 g)

obtained in Example (103c).



0.86 (5H, mM; M5 (FAB) nlz: 299 (M+ H+. (106b)
2-(4-tert-butoxycarbonyl net hyl - cycl ohexyl )- propionic
acid
2-(4-Tert-butoxycarbonylpegggl;cyclohexyl)-propionic
acid ethyl ester (2.46 g) Obftained in Exanple (106a)
was hydrolyzed with 1 N NaOH in the sane way as in
(Exanmple - 275 2) to obtain the title conmpound (1.72
.9, 78% as a colorless oil. 1H NWVR (400 Mz, CDCL3)
HSNMBpriy 02 MHZG- £DEG 3{ 1HD ﬁppm 2=12-. 2703 @@H no M),

5 1.84 3H, 7-1, 49 9H
3. ]5%2 %%ng; 2@% 20287 ( §&H gy 210:@41 (S ),
: 106
H %£?5 #%) %é(énﬁ%t%6&§—%hgﬁylfHur@idoﬂ 37z1.47 (1H, m),
I | - thyl
c:ycgly xyﬁI Zgg |29aéc?d fhyl ggt 2¥ §ﬁ! ;r(r\ge 432;0/37 wadiz) s
1.0Pbfai ned jsythe sare o M@gHasdln Exaqp g from

2- (4- tert utoxycarbonylnefhyl cyclo%exy /Y- propionic

MAc| Kh® 348/ #0) 2 @bt gy nedyj n, Exanple (106b) and
1- (3 nmet hoxy- phenyl ) - 3- (1 2,3, 4-tetrahydro-

(1GDOUi edh &-6- y3) fxwﬁ@;@ygtﬁﬁahgul d%r(eéé%]ﬂ@) 40131{1@43)&%
in Exanple (49b). This net ester ng) wa

1H+Eed @i nol i tde2 Seaboryl A8 Bﬁlaxanﬁnllec(aZBb)(ya-l’é(iHﬂQn-

hydrol yzed in the sanme way as in Exanple 2 to obtain
cydheochéxye evnpound (148 ny, 48% as a white solid. 1H

NVR (400 MHz, DMSO-d6) : 6 (ppm = 12.0 (1H, s), 8.68

( 1HMeHhylg, e&te(rm%s)mg,? 2357, @85(6191tamled6l92t(1$Hsadle
wsb as in Example (le) from trans-2-(4-hydroxy-
cyclohexyl)-propionic acid ethyl ester (81 mg) obtained
in»Example (103d) and 1-(2-fluoro-phenyl)-3-(1,2,3,4-
tetrahydro-isoguinclin-6~yl)~urea hydrochloride
(WO2006004200 Al) (100 mg). This methyl ester (88 mg)
was hydrolyzed in the same way as in Example 2 to obtain
the title compound (35 mg, 42%) as a white solid.
'H NMR (400 MHz, DMSO-d6): & (ppm) = 12.1 (1H, s), 9.02
(lH; s), 8.54 (1H, s), 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 (2H, 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)".



7.4 Hz), 6.56 (1H, d, J = 8.2 Hz), 4.71-4.53 (2H, m,
3.81 (3H, s), 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; M5 (ESI) mz: 494 (M + H)+.
276 (Exanple 107) 2-[4-{22{26= [3- (2-fluoro-phenyl)
- ureido]

- 3, 4-di hydro- 1H i soqui nol i n- 2-yl } - 2- oxo- et hyl ) -

cycl ohexyl]-propionic acid F HHNY N OHO O CH3
(10Z3), 4 0 | rey p Lo I
et hy El(eer eqt ﬁ%éﬁg@m : ? 0@5@%&}3, éﬁgnylﬂl) a%‘l%% go

3 y4fdﬁaya@&lmééwﬁnéﬁﬁec%egkgaﬁy@ il iR e same
way as i n Example™ (22b) fro

c At e $ L5 tnPut oxys s RepyL et k- cycl ohexyl)- propi onic
acid ethyl ester (1.68 g) obtained in Exanple (106a).
"H NVR (400 MHz, CDC13): 6 ( n)|:F418407(2Hn)

2.44-2.32 (1H, m, 2 1H,
m, R ?%{i“@ﬁ%ﬁ%é ‘({@‘D 22 §3H
- ‘\k@)\(u 5 (4HOmM, 20.99 (3H m;
24

(M+. (107hb)
( 3- met hoxy- phenyl ) - ur ei do] - 3, 4-

Methyl 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;isoquinolin—6—yl)—urea hydrochloride (267 mg)
obtained in Example (49b). This methyl ester (331 mg)
was hydrolyzed with an aqueous 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 (400 MHz, DMSO-d6): & (ppm) = 12.1 (1H, s), 8.67
(1H, s), 8.60 (1H, s), 7.32 (1H, brs), 7.22-7.15 (3H, m),
7.09 (1H, dd, J = 8.3 and 4.3 Hz), 6.92 (1H, 4, 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 (2H, t, J = 5.5 Hz), 2.75 (24, t, J
5.8 Hz), 2.15 (1H, t, 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 = 5.9 Hz);

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



di hydro-1 Hisoqui nolin-2-yl}-I-nmethyl-2-oxy-ethyl)-
cycl ohexyl ]-acetic acid Methyl ester (304 ng, 82% was
obtained in the sane way as in Exanple 40 from
2- (4-carbonyl met hyl - cycl ohexyl ) -propionic acid et hyl
ester (177 ng) obtained 'i%7%xénple (107a) and
1-(2-fluoro-phenyl)-3-(1,2,3,4 - 277 -
t et rahydro-i soqui nolin-6-yl)-urea hydrochl ori de
(W2006004200 Al) (236 ng). This methyl ester (304 ny)
was (Bydmpllyzdd S)n tree ssdme( veyhasyl AuEzadp) e324tdihydro-
obtain the title conmpound (139 ng, 49% as a white
1l saguing INvR {400 Npex Y DVBCRd6¥: 48 ((pe@rbexy2 e@hi 1 -
s), . 9.01 (1H, s), 8.53 (1H, s), 8.16 (1H, dd, J = 8.2
CHNPeXY HAstery 35-6.98 (6H, n), 4.61-4.50 (2H, ),
3.65 (2H, t, J = 6.0 Hz), 2.85-2.70 (2H, m, 2.27
(2H, d, J =6.2 Hz), 2.15-216 (ﬁH, m, 1.79-1.57
(4H, m, 1.79-1.57 el OB BTRESH m; M
(ESI) mz: 482 (M @ ang e4- ({ 6- [3-
(2of | ugro>pheryl )y Nureidet - ©
M- di | H ilsoqui nol i ne- 2- car bonyl } - met hyl - am no) -
~acefic acid F HHN CH3 YNY NO OO HO

Methyl ester (338 mg, 86%) 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 l-phenyl-3-(1,2,3,4-tetrahydro-
isogquinolin-6-yl)-urea hydrochloride (243 mg) obtained in
Example (50b$. This methyl ester (338 mg) was hydrolyzed
with an aqueous sodium hydroxide solution in the same way
as in Example 2 to obtain the title compound (204 mg,

64%) as an off-white solid.

'H NMR (400 MHz, DMSO-d6): & (ppm) = 12.1 (1H, s), 8.64
(14, s), 8.60 (1H, s), 7.45 (2H, d, J = 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), 6.97 (1lH, dd,
J

7.4 and 7.5 Hz), 4.49-4.44 (3H, m), 3.56 (2H, t, J =
5.5 Hz), 2.75 (2H, t, J = 6.0 Hz), 2.15 (1H, t, J = 7.0
Hz), 1.95-1.93 (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, J
= 5.9 Hz);

MS (ESI) m/z: 466 (M + H)" .



ester To a tetrahydrofuran (60 nL) solution of (4-oxo-
cycl ohexyl)-acetic acid nethyl ester (2.14 g) obtained
in Exanple (lIc), nmethylam ne (2.0 Mtetrahydrofuran
solution, 12.5 m), acetic acid (0.72 nL), and sodi um
triacet oxyhydroborate (2 &774)-were added at room -
278 tenperature. After 4 hours, the reaction m xture
was diluted with saturated sodi um bi carbonate (100
m.) . The organic solvent was renoved under reduced
pressure. The aqueous m xture was subjected to
extraction with dichloronmethane (x3) . The

di chkgrepethane) | ayer 2was - (did ed auelo,saqiHuR Ul f at e

2

and t hen concentrateé The residue was purified by
ureakunm 3¢ arerateapH- (Ndsidd Can g8yl ) - 1-methyl-2-oxy-

di chl or onet hane/ net hanol) to obtain the title
ett@peuyd 132X yiy,~ad=icaseidrown oil. IHNVR ( 4 0 O

MHz, CDC13) : 6 (ppn) = 3.67 (3H, s ) , 2.62- 2. 57

(1H, m, 2.40 (3H s ), 2.28H(2HHd, J =7 . 4 H),

2.00-1.91 (U¢Hn) NS LT

~E48 (4H
1.15-1

. f||oro ohenyl ) - ur ei do] - 3, 4- di hydr o-
HO nel i neC2- car bonyl } - met hyl - ani no) - cycl ohexyl | -
acetic acid Methyl ester (322 ng, 88% was obtained in

leEH:?ﬂe aﬁ?%% jﬁ%ﬁ%ﬁ%ﬁéﬁ% éi@%?%ychﬂc%%?ﬁ§¥léster
pr%£%%ng%%oro pﬁgﬁgﬂ)Q§ﬁ%%ng 3, 4(3g??£h33?o- |

Olefin (6.16 g) was obtained in the same way as in

Example (1d) from 2-(4-oxo-cyclohexyl)-propionic acid
ethyl ester (4.13 g) obtained in Example (103c¢c) 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, CDCls): & (ppm) = 4.23-4.08 (2H, m),
2.51-2.37 (1H, m), 2.32-2.18 (2H, m), 2.14-2.04 (2H, m),
1.88-1.59 (4H, m), 1.45 (9H, s), 1.39-1.23 (5H, m), 1.19-
0.86 (5H, m);
MS (FAB) m/z: 299 (M + H)®
(106b) 2-(4-tert-butoxycarbonylmethyl-cyclohexyl) -
propionic acid

2- (4-Tert-butoxycarbonylmethyl-cyclohexyl)-propionic
acid ethyl ester (2.46 g) obtained in Example (106a) was

hydrolyzed with 1 N NaOH in the same way as in (Example



i soqui nol i n-6-yl)-urea hydrochl ori de (W2006004200 Al)
(238 nmg) This nmethyl ester (322 ng) was hydrol yzed in
the sane way as in Exanple 2 to obtain the title
compound (149 ng, 48% as_a pale yellow solid. 1H NWR
(400 MHz, DMBO-d6): 5 (ppm’= 12.0 (1H, s), 9.00 (1H,
s), 8.53 (1H, s), 8.16 (1H dd, J = 8.8 and 8.8 Hz), -
279 7.33-6.98 (6H, m , 4.22 (2H, s) , 3.53-3.42 (1H,
nm 2.82 (2H, t, J =5.2 Hz) , 2.72 (3H, s), 2.33 (2H,
2)d,tq) chtaAin the) tiX 10 ¢SMhodhd I(E T2 0gHzY8% 1. 88- 4. 37
(6H m, 1.11- 0.97 (1H, M, 1.04 (2H, d, J = 6.3 Hz)
colavg §=5191ky z: 483 (M + H+. (Test Exanple 1) (1)
Preparat| on of DGAT1 enzyne DGAT1 enzyne was prepared
*HaN¥Rst( é@@dMﬁ@eoﬁ&Cdg tod {hpmhethdd3@egc2PbddHi nm),
USZOO?/ 0249620. DGAT1 i nh| bitory activity test A
titbh St orn 'a% g $hel$1 1B ny- eénpodPtiléH, m

. ﬁ@ﬁ f&@“b%}% MATETE e o 6. 0y L a0 hRn witp, mi 1.1

( 63 1, 2-di ol eoyl -sn-gl ycerol (10-fold
cdnce’nt ratl on o EtOH solution, 10% added), 10 M

A, e B AL I

@ﬁm& Ja 180 ayfesi- upd
( rC)’I\/lsC)—I 7&% s%l ut i oﬁy g% an(}lged o OQP ¥€lq%’ot al .

cyErsid ol Stopesiat eoa (70 1) consi sting of

I sopropanol / 1- hept ane/ wat er (80:20:2, v/v/v) was

adder: tihey 1t kestregract34n nspl WBION vl &tidieed in the same
way as in Example 40 from 2-(4~tert-butoxycarbonylmethyl-
cyclohexyl) -propionic acid (343 mg) obtained in Example
(106b) and 1-(3-methoxy-phenyl)-3-(1,2,3,4-tetrahydro-
isoquinolin-6-yl)-urea hydrochloride (425 mg) obtained in
Example (49b). This methyl ester (340 mg) was treated in
the same way as in Example (22b) and then hydrolyzed in
the same way as in Example 2 to obtain the title compound
(148 mg, 48%) as a white solid.
'H NMR (400 MHz, DMSO-dé6): & (ppm) = 12.0 (1H, s), 8.68
(1H, s), 8.60 (1H, s), 7.42-7.08 (5H, m), 6.92 (1H, d, J
= 7.4 Hz), 6.56 (1H, d, J = 8.2 Hz), 4.71-4.53 (2H, m),
3.81 (3H, s), 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 + H)".



Subsequently, water (30 I) and 1-heptane (100 |) were
added thereto and stirred. The 1-heptane |ayer (50 1)
was spotted onto a TLC plate and devel oped with a
devel opi ng sol vent consisting of 1-hexane/diethyl
ether/acetic acid (85:15:187&/v/v) . The radioactivity
of - 280 the triglyceride fraction was quantified
usi ng BAS2000 Bio |Inage Analyzer (FWIFI LM and
conpared with the control. The inhibitory activity of
t he (gesipeemoond 2 -was- @al (caH pd-eh aeceb dbrghéfyt he
fornula shown below. In this context, the
ureAd0ad,iaHd iy y dit o FI0H + Baad b Oflo [ On AR nytLe 2-B&dbathgn) -
was used as background. Inhibitory Rate =
cyldixHe(Rddi-gacipwtic cdcsdnpl e  suppl enmented wth test
conpound) - (Background)]/[ (Radi oactivity of control)-
(Background)] x100 The conpoA ds of anpl es 2-3,
5-45, 47-62, 64-80, 2 N. 97-107, and 108

exhi bited a 50% or[ hi i nhifbito ate at the test
conpou [ 0.0®o9g/m thi s context,
t h€ i bi [ isThot limted to

t hd H bed above. For exanple, m crosones
HPT ep romthe small intestine, fat tissue, or

liverr,of animals (e.g., rats or mce) may be used as

t he T enzyne. Nbreover m crosones prepared from

gt Fell o470 el PLCGERL Ber i Tt o e
eg&yiLgégggells hi ghl y expressi ng DGAT can al so be used
as
The title compound (1.53 g, quantitative yield) was
obtained as a colorless oil in the same way as in Example
(22b) from 2—(4etert—butoxycarbonylmethyi—cyclohexyl)—
propionic acid ethyl ester (1.68 g) obtained in Example
(106a).
'H NMR (400 MHz, CDCl3): & (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 (3H, m), 1.26 (3H, t, J =
7.1 Hz), 1.15-1.10 (4H, m), 1.12-0.99 (3H, m);
MS (EI) m/z: 242 (M)".
(107b) [4-(2-{6-[3-(3-methoxy-phenyl)-ureido]-3,4-
dihydro-1lH-isoguinolin-2-yl}-1-methyl-2-oxy-ethyl) -
cyclohexyl]l-acetic acid
Methyl 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-fluoro-phenyl)-3-(1,2,3,4-



t he DGAT enzyme. Furthernore, flush plates

(PerkinElmer) that require no extraction procedure

can be used for efficiently evaluating a |arge number

of test conmpounds in a s 552 time. - 281 As is

evident fromthese results onpounds of the present

i nvention have excell ent DGAT1 inhibitory

bi oactivity. (Test Exanple 2) The DGAT1 enzyne is

i nportant for the digestion and absorption of
tetragl webser dokagu iarell e 1 hi bireanhpfirdGaTeride t he

smal | intestine suppresses the absorption of

(WG4 O SR QR LTHE T Te o aBhH9iTgEiarL 885 OCATI04 mg)

inhibitory effect was evaluated with_the suppressed
Wagh Sofq lofr 5t %Ql@ﬁ%c%?m%egaéfﬁérlﬁaﬁxﬁﬁﬁé?ng &9 gRtain

i ndex.. Male C5(§Lé£g$n1ce Sé 2 weeks ol d, body
tQﬁaﬁﬁﬁ RO | B a Eﬁbérﬁ?éF?e§°§éﬁan
f ast d to Vehicl
M B i B B RDs e combut grSup. > (6
1\’%4“' DR el O by e IYhag L oseL 8Loeael kedl ka)
compound (1 to 10 suspénded rn vehic was

7 OJ@JéY%ad(@f@' er e@' é’é liTLébg)(zH Afn§er336|9:'lg99 time; a

| i poprotein Ilpase i nhi bitor ~(Pluronic

6.3 g Aldréasie Cpo p(2n)l @) kg2.20%by, wei ght di sselved
in saline) was intraperitoneally admi ni st er ed (5

21d94ky)08 o Bachngy oup7 9+ muedi qudl ym)t her eaktiesy (48, m),
distilled water for the Vehicle group 1 or a 20%

1f8~-Tomt al i ngnenul ation (Intralipid 20% TERUMO

CORP., Japan) for the Véhlcle group 2 and the conpound
MS (ESI) m/z: 482 (M + H)"'

(Example 108) [4-({6-[3-(2-fluoro-phenyl)-ureido]-
3,4-dihydro-1H-isoquinoline-2-carbonyl}-methyl-amino) -

cyclohexyl]l-acetic acid

i
N
LT
O
HO
(108a) (4-methylamino-cyclohexyl)-acetic acid methyl
ester
To a tetrahydrofuran (60 mlL) soclution of (4-oxo-
cyclohexyl)~acetic acid methyl ester (2.14 q) obtained in
Example (lc), methylamine (2.0 M tetrahydrofuran solution,

12.5 mL), acetic acid (0.72 mlL), and sodium

triacetoxyhydroborate (2.67 g) were added at room



groups were orally adm nistered thereto (0.2

nmL/ nouse). After a given tine of 1 to 4 hours after
adm ni stration, blood was collected fromthe tai
vein or the right - 282 ventricle, and plasma was

i medi ately separated and 2t®l+ected. Then, the
triglyceride concentration in plasnma was neasured
using a commercially available kit (Triglyceride

E- Test Wako: Wako Pure Chenical Industries, Ltd.)

telp ittt hadretthe adiirai, stdnat i2aih i drhens i pePres el n
| i pase inhibitor suppresses the hydrol ysis of

ditinit@dy Garindes dur dthel dabdasushcahabnabe (L0Ql wTeri deise
are accunul ated in the blood. These triglycerides are
ord@inived dlivemtt wa Origiased exngenousdtucedl ycessdes. The
absorbed in the gastrointestinal tract and endogenous
adudqglsy ceritdes e eased $coatthe ¢kveactThe with
triglyceride absorption suppressive activity of each
ditcdsito worggdiare was3) calltwl atieth lvasenk Wrandel apat v ohn
shown bel ow by renoving the influence of the
dr@rﬁﬁbgémssqum y%éwétﬂ'e% an@ thes cepreBxfatedeh TRSt

ound was se nflrngd to have

r%Snlf Yferitas g?P% arfgn‘%%nT d&lﬁn{sg FOWﬁEO@ﬁasagnéHéi silica
T
'%{“@f%ﬁethg' ;: g{%g %Of%lc%a‘nslégef eggh v

errde-conten ratlon of

c§ c&k% Stg £ONP, ung §{ %%) (g bghyg Ri de concentration

e group Tr|g ycer | e concentratlon of

H\/?\{‘]II cl'e g(r)g/%{pZZ)l)ﬁdcTr (5gl'rﬁg?%ggl‘goun g%g@r érrp és 22 625

27578140 m1, 2120 135, s), 2.28 (2H, d, J = 7.4 Hz),
2.00-1.91 (1H, m), 1.83-1.75 (1H, m), 1.63-1.48 (4H, m),
1.45-1.35 (2H, m), 1.29-1.17 (1H, m), 1.15-1.01 (1H, m);
MS (EI) m/z: 185 (M)".
(108b) [4—({6—[3—(2—fluoro—phenyl)—ureido]—3,4—dihydro—
1H-isoquinoline-2-carbonyl}-methyl-amino)-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 Example
(108a) and 1-(2-fluoro-phenyl)-3-(1,2,3,4-tetrahydro-
isoguinolin-6-yl)-urea hydrochloride (W02006004200 Al)
(238 mg). This methyl ester (322 mg) was hydrolyzed in
the same way as in Example 2 to obtain the title compound
(149 mg, 48%) as a pale yellow solid.
‘H NMR (400 MHz, DMSO-d6): & (ppm) = 12.0 (1H, s), 9.00
(14, s), 8.53 (1H, s), 8.16 (1H, dd, J = 8.8 and 8.8 Hz),



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 exhi bited 60% or hi gher
triglyceride - 283 absorption suppressive activity at
a dose of 10 ng/ kg or | 6wer’? As is evident fromthese
results, conmpounds of the present invention have

excel lent triglyceride absorption suppressive
activity. (Test Exanple 3) Male C57BL/6N m ce (7-12
Tweeké -8Bd(cBody) wekghe: (27~ 25,9,3.G3rde RMES m), 2.82
Laboratorles Japan Inc.) were individually housed and
(BHd 6m d fi §h2f HE) di 8t 7¢f dBH,conte@.3U5HRKtaldp J = 7.9
Research Diets, Inc. D12451) for 1 week or |onger for

Héécl?nﬁpliaﬁroﬁ BaSed-8nfe flodd-1i-lakesfuming  hel-
th | [ dt
058 e ?EHEanranggpzz\gﬁggfggj G e gh - Then, a

QF%ET (0. 5% ulose) or each test conpound
0 Zﬁfké pen éd"in vehicle was orally

adn1n|stered (10 nm./ kg) to each group. 30 m nutes
after admnistration, the animals were fed on a

EEQE Eatndigty) and the food intake was nmeasured 6
hours after |n|t|at|on of feeding. The feeding

(sypprepsant iaat b¥i byaef eachnd est conpound was
cal cul at ed based on the equation shown bel ow. Feeding

supppessanénaghé Viidy (¥ parkGFead kabake @Ecd%@ydé &0
group) - (Food i ntake of each test conpound

tgeomprhbf( Beedriibeak e nofl SY&i 740 4granp) | xI OO

(2) DGAT1 inhibitory activity test

A reaction solution 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-dioleoyl-sn-glycerol (10-fold concentration of EtOH
solution, 10% added), 10 pM ['C]-oleoyl-CoA
(approximately 50 mCi/mmol), 0.5% triton X-100, the DGAT1
enzyme (10 pg) obtained in Test Example 1(1), and a test
compound or vehicle (DMSO/MeOH, 7:3 solution, 5% added),
50 ul in total. A reaction stop solution (70 pl)
consisting of isopropanocl/l-heptane/water (80:20:2,
v/v/v) was added to the reaction solution and stirred.
Subsequently, water (30 pl) and l-heptane (100 pl) were
added thereto and stirred. The l—heptahe layer (50 ul)
was spotted onto a TLC plate and developed with a

developing solvent consisting of l-hexane/diethyl

ether/acetic acid (85:15:1, v/v/v). The radiocactivity of



- 284 The conpounds of Exanples 2 and 20 exhi bited
25% or higher feeding suppressant activity at a dose
of 10 ng/kg or lower. As is evident fromthese
results, conpounds of the resent invention have an
excel | ent feeding supprés$&ft ~ effect. Formul ation
Exanpl e 1: Capsule Conpound of Exanple 2 or 3 50 ng
Lactose 128 ng Corn starch 70 ng Magnesium stearate
2 ny
the-triglyceride- fraction- was gquantified using BAS2000 -
-- 250 ng A powder of this fornmulation is m xed and
Bipasmedet Analighera (BUIFEIRM| @ng crmmarechivsl thovder i s
charged into 250 ng of gelatin capsule to prepare a
cooapsll e. TiRorink He } oAt Exaspi 812y PabEBE teshpsaRgCsRd
Exanple 2 or 3 50 ny Lactose 126 Corn starch 23
wapggca ghégggnﬁgpgégép@ fonghe formula shown below. In

this SEDTRYA HORUEAPACHY Yo Al i P AT Hkelf minute

o BRSSO et oy e, 2y and
USi?gh§bgggk§tﬁggengcﬁbﬂgi(Eghioactivity of sample

supplemented with test compound) -

(Background) ] /[ (Radicactivity of control)-

(Background) ]x100

The compounds of Examples 2-3, 5-45, 47-62, 64-80,
82-86, 90-95, 97-107, and 108 exhibited a 50% or higher
inhibitory rate at the test compound concentration of
0.05 pg/ml.

In this context, the DGAT inhibitory activity test
is not limited to the method described above. For
example, microsomes 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 (3T3-L1 fat cells, primarily
cultured fat cells, Caco2 cells, HepG2 cells, etc.) or
cultured cells highly expressing DGAT can also be used as
the DGAT enzyme. Furthermore, flush plates (PerkinElmer)
that require no extracfion procedure can be used for
efficiently evaluating a large number of test compounds

in a short time.



tabl et can be sugar-coated according to need.
I ndustrial Applicability A conpound of the present
i nvention represented by the general forrmula (I) or a
phar macol ogi cal |y acceptahle salt thereof has an
excel | ent DGAT inhibitoFyZéﬂfétt and feeding
suppressant effect and is thus useful as a
pharmaceuti cal agent. 286 - CLAIMS 1. A conpound
represented by the general forrmula (I): HRL X N O
R3 A8 /i¢ RZyhdény fiomerbémcRieseirtesentsnmunds of the
phenyl am nocar bonyl group that may be substituted
Prapeptl1ingeptgroupesdr erdepddentDGAT el wrilettdrom
.Substituent Group A a heteroaryl am nocarbonyl group
bipagEiNayYbe substituted with 1 to 3 group(s)
i ndependently selected from Substituent Goup A a
benzoxazol -2-yl group that may be substituted with 1

to,3.group(s),,i ndependently selected from Substituent
(T&FBUBgiﬁpggbéﬁzothiazol-2-y| group that may be

CAPERG A AL 2 2B RUCE) PR
absorption of triglycerides, and the inhibition of DGAT1
in the small intestine suppresses the absorption of
triglycerides. The in vivé activity of its DGAT1
inhibitory effect was evaluated with the suppressed
absorption of triglycerides after fat loading as an index.
Male C57BL/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 compound group, to which a vehicle (0.5%
methylcellulose) or each test compound (1 to 10 mg/kg)
suspended in vehicle was orally adﬁinistered (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 orally 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



may be nonosubstituted with a C3-C6 cycl oal kyl group)
am nocar bonyl group, a (C3-C6
cycl oal kyl ) am nocar bonyl group or an
adamant yl am nocar bonyl group; R2 independently
represents a Cl1-C6 al kyl- @2®2p+- - 287 R3 represents a
heterocyclic group that nmay be substituted with 1 to
- 3 group(s) independently selected from Substituent
Group A a group represented by the fornula

ver€rEiN1d)- Rhdlp 1 S0k J epfrsenh ed bystherfeeaubag
-C(=0)-N(R5) R6; R4 represents a hydrogen atom a Cl-C6

codllledteg.ouphehhatheny rhglsuhstiddit@cthMddrde 460 3in
group(s) independently selected from Substituent

pl@smep vB omen CRredChicirgd cal kyhmgroupllhatvanyabee kit
nmonosubstituted with a carboxyl group; R5 represents

(Tx ifgidraryeideaatbifie st ClalCs: dfklyd BupapChéhatabmynbestries,
substituted with 1 to 3 group(s) independently

Ltgellect é8 fhém SebSOchudhe GBUp Bt iGP et cylne oal Kyl
group that nay be nongsubstituted with a carboxyl

LIGsue 6t netato okl i bupuPhaesaay bee BuBsoilvstiedot
kB Loul o). pdenendent Ly sl ected(rom
GBS i oy be s LR IR L0
e e S R
absorbed in the gastrointestinal tract and endogenous
triglycerides released from the liver. The triglyceride
absorption suppressive activity of each test compound was
calculated based on the equation shown below by removing
the influence of the endogenous triglycerides. In this
context, each test compound was separately confirmed to
have no influence on the concentration of the endogenous
triglycerides.

Triglyceride absorption suppressive activity (%) =
100-[(Triglyceride concentration of each test compound
group) - (Triglyceride concentration of Vehicle group
1)1/[(Triglyceride concentration of Vehile group 2)-
(Triglyceride concentration of Vehicle group 1)]1x100

The compounds of.Examples 2, 5, 7, 8, 10, 11, 12, 13,
15, 1e, 17, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30,
31, 32, 41, 43-62, o4, 66-78, 80-86, 90-92, 95, 97, 99-

105, 107, and 108 exhibited 60% or higher triglyceride



when both R5 and R6 are a Cl1-C6 al kyl group that may
be substituted with 1 to 3 group(s) independently
sel ected from Substituent G oup B, their carbon atons
may bind to each other to é rma 4- to 6-nenbered
saturated ring; - 288 X ¢ grésents an oxygen atom a
nmet hyl ene group, a group represented by the fornula
-NH, a nethylene group nonosubstituted with a Cl-C6
al kyl group or a group represented by the fornula
abg@HYy1on RFUPRPFESLEsaatEY1Es altkyl dgssuwf 110 mg/kg or
represents a single bond, a nethylene group, a
1awar di net hyl net hyl ene group, an ethyl ene group, a

group represented_by the formula_ -CH= or a nethyl ene
91 ol TORCSHERTT LAY WHTHE o CRLEESal RYTOGHBGS, Of the

DYty r et e 0 p xR RELELIRNE. Y b CaT thse s Asorpt don
sé§$§§§§§$§ chEQHP represented by the fornmula -CH=e);
or §f
5

epresents n represents an integer of 0 to
7 Substituent Goup A represents the group of
substituents selected froma hal ogen atom a Cl-C6
(B k¥l ExghQUR, 38 C -C6 hal ogenated al kyl group, a Cl1-C6
al koxy group, a Cl-C6 hal ogenat ed al koxy group, a

(Clcol @l danan /6 Gli &6 atkyb) weerypola, ChoG aldkyyhi-hi @ 7-

group, a carboxyl group, a C2-C7 al kyl carbonyl group,
28 §2-HanlkexRiarbohyborgtoupesalap@ma gy .OUpe Be
~nmono- C2- C7 al kyl carbonyl amino group, a nmono-Cl-C6
indkyidukl bpyhantrd gndupedacmprohCLhCEat 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 equally
assigned to experimental groups and fasted overnight.
Then, a vehicle (0.5% 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 6 hours after initiation

of feeding. The feeding suppressant activity of each

test compound was calculated based on the equation shown

below.
Feeding suppressant activity (%) = [(Food intake of
Vehicle group)-(Food intake of each test compound

group) ] /[ (Food intake of Vehicle group)]x100



al kyl am no group, a di-(Cl-C6 al kyl) am no group, a
cyano group, a nitro group, a hydroxy group, a Cl-C6
al kyl sul fi nyl group, and an oxo group; and Substituent
Group B represents the group of substituents sel ected
froma C3-C6 cycloal kyl graeg, -a - 289 phenyl group,
a carboxyl group, an am no group, and a hydroxy
group] or a pharnacol ogically acceptable salt thereof.
2. The conmpound or pharnmacol ogically acceptable salt

thereQl RepHIY 40 Blaidhds phepg Qo%ghﬁnlb?ted 25% or

phenyl am nocar bonyl group that nmay be subs uted wth
hilghd ® fedHoup(Shpppdependeatky vsekegted f
l(ISC'l]JbstituenJ{f)[ll)(ﬁ)Gr oﬁ% A, a heter oarylyg(r%tﬁgacgo%(;gnyolf glroodnpg/kg
ot hedwaray be substituted with 1 to 3 group(s)
i ndependently selected from Substituent Goup A a
ben2exadzolevZ-ddnigrngm ttted s eraye shetsybsbhputiad swotrh the
to 3 group(s) independently selected from Substituent
PIERIP Angnlidenzavhi azotx2eylendgr digedimat swprlesssant
substituted with 1 to 3 group(s) independently
k¥ &t ed from Substituent Group A; R5 is a hydrogen
atom a Cl-C6 al kyl group that may be substituted
with 1 to 3 group(s) independently selected from

Substituent_Goup B or_a C3-C6 cycloal kyl group that
e 'tﬁﬁh&%ﬁ%@?ﬁ?u%edcﬁPleﬁ carboxyl group; X is an

t hyl ene,group.or _a group represented
C%éﬁggﬂ%q?gﬁ%ﬁgggf%Hg;of s a Epnﬁﬁé bond, a methyl ene
LOOUWR, a 1,1-dinethy|nethy|ga§ roup, an ethyl ene

group or a group represented by %he fornul a -CH=; and

COHPsdd 4 uant 70 mg
Magnesium stearate 2 mg
250 mg

A powder of this formulation is mixed and passed through
a 60-mesh sieve. Then, this powder is charged into 250

mg of gelatin capsule to prepare a capsule.

Formulation Example 2: Tablet

Compound of Example 2 or 3 50 mg
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



Goup Ais the group of substituents selected froma
hal ogen atom a Cl1-C6 al kyl group, a Cl-C6 hal ogenat ed
al kyl group, a Cl-C6 al koxy group, a Cl-C6 hal ogenat ed
al koxy group, a (Cl-C6 al koxy) - (Ci1-C6 al kyl) group,
a Cl-C6 290 alkylthio groupc a carboxyl group, a

C2- C7 al kyl carbonyl group, a C2-C7 al koxycar bonyl
group, an am no group, a nono-C2-C7

al kyl car bonyl am no group, a nono-Cl-C6

| kyl s nyl am n roup, a nono-Cl-C6 al kyl am no ,
t%?%%b, %8%97%@@5%%%}91%,@ EniTRd Groas, “@%W%o This
roup, a njtro rou and a hydr.ox roup., 3. The
t%%ﬁ%guﬁﬁno epﬁ%?%ﬁéSBéﬁFgaﬁSf%%%%ﬁ¥§%1@%%91 t her eof
according to claim1, wherein the general formula (1)
is the general formula (I1l) or (I1l): HH NY NR X

I%ﬁﬁggkﬁglchﬁﬁhlcybyli@§ CHB RNY XYNOR3IOC(INII)
erein

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

feeding suppressant effect and is thus useful as a

pharmaceutical agent.



R represents a phenyl group that may be substituted
wth 1 to 5 group(s) independently selected from
Substituent Goup A or a C3-C6 cycl oal kyl group; and -
291 R3, X, and Substituentsoup A are as defined in
the general formula (1). 4 The conpound or
phar macol ogi cal |y acceptable salt thereof according
~to claiml1, wherein the general formula (1) is the
general formula (I11): HH N Y NR XYNOR3O
wherein R represents a pﬂ%ﬁ%M group that may be
substituted with 1 to 5 group(s) independently
selected from Substituent Goup A or a C3-C6

1'2?/;‘1'3*06“ kéf’}lﬁr ot Hrf%%d nRiqéé(ajnelyal or rrusétfa;]lu)eﬂgg%%g(ﬂ

conpound or pharnacolog|cally acceptable salt thereof
according to claim3 or 4, wherein Ris a phenyl
group that may be substituted with 1 to 3,group(s)
i ndependent|y selected froma hal ggen ato a Cl1-Co6
al kyl group, a Cl-C6 ha at o Q grduﬂa1a Cl- C6
al koxy group, and a Cl3{C6 hal g enated al koxy "group or
a C3-C6 cycl oal kyl E

X

(R%)n

V)

[wherein

R! represents a phenylaminocarbonyl group that may
be.substituted with 1 to 5 group(s) independently
selected from Substituent Group A, a
heteroarylaminocarbonyl group that may be substituted
with 1 to 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 benzothiazol-2-yl group that
may be substituted with 1 to 3 group(s) independently
selected from Substituent Group A, a (Ci;—Cs alkyl that
may be monosubstituted with a C3-C¢ cycloalkyl
group) aminocarbonyl group, a (C3-Cg
cycloalkyl)aminocarbonyl group or an
adamantylaminocarbonyl group;

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



6. The conmpound or pharnmacol ogically acceptable salt
t hereof according to claim3 or 4, wherein Ris a
phenyl group, a 2-fluorophenyl group, a

3-fl uorophenyl group, a 3-nethyiphenyl group, a

3- et hyl phenyl group, a 3 mpghoxyphenyl group, a

3- et hoxyphenyl group, a 4- trifluoronethyl phenyl
group, a 3-trifluoronethoxyphenyl group, a

3 4-di f |l uorophenyl group, a 2-fluoro-5- nethoxyphenyl

3,475 f?pz?ﬁ‘a‘s?g%%‘aﬁbé‘%?@%%‘éﬁkc%rg%;apoasmtwmagzrafp 7.
s%% L aral b T DG o ynIGRERERR TR Sejected
%?f{%‘%% A Sfin Y S hRE R B atpovatne
f%%ﬁﬁ%oxypﬁq%yﬁggro%g;%'%§QR#$?%%%%$OWQF%%Q§€h%%éIformula

~Qr-aph, N &R33 r4; di fl uorophenyl group, a
2-fluoro-5- nethoxyphenyl group or a 2,4,5-

tri fEd“UQéF@BQBM{:sgéohdeSgeﬁhﬁt@Qﬂp%U@q -8f alkyl group
phar macol ogi cal ly acceptable salt thereof according
tHax amyy dne odb<ct aiused wDtH, 1wber 8i §rB3p (k$ a
het erocyclic group capable of serving as a carboxylic
irgteperdpni VY eselected chrdroxyhbgtdoupent 283up9B Thmea Cs-
conmpound or pharnmacol ogically acceptable salt thereof
Cacysridiaddg tlo Sprodadf mayailms Monesyhswhernee¢d RBthis
a carboxyl group. 10. The conpound or
C?ﬁﬁﬁ%ﬁﬁxﬂ%@ﬁ%hlly acceptabl e salt thereof according
3$y one of clal wherein X is an oxygen
ato

Fearﬁéﬁﬂ§ﬁeﬁe ééagﬁed atom, a C;-C¢ alkyl g¥oup
that may be substituted with 1 to 3 group(s)

independently selected from Substituent Group B, a C3-Cs
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;-Cg alkyl group
that may be substituted with 1 to 3 group(s)
independently selected from Substituent Group B or a Cs-
Cg¢ cycloalkyl group that may be monosubstituted with a
carboxyl group;

when both R® and R® are a C;-C¢ 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;



11. The conpound or pharmacol ogi cally acceptabl e salt
t hereof according to any one of clains 1 to 9, wherein
X is an oxygen atom 12. The conpound or
phar macol ogi cal ly acceptable salt thereof according
to claim1, wherein the to#pdund represented by the
general formula (1) is
trans-6-[ 3-(2-fl uoro-phenyl)-ureido] -3, 4-di hydro-1 H
i soqui nol i ne- 2-car boxylic acid
4- car bepyaethyk- aycloslyepyl atestpera methylene group, a
trans-6-[ 3- ( 3- et hoxy- phenyl ) -urei do] -3, 4-di hydro-1 H

g riospq tepald srert2dc drbaxyd o apilla -NH-, a methylene group
4- car boxynet hyl - cycl ohexyl ester,

monosne>-sE-1t3red] 47151t rad fTurérso atkany [9ranreiain]a 3wtk hydr
0- 1Hisoquinoline-2-carboxylic¢ acid 4-carboxynethyl -

re@yEisended kesttgre formula -N(R')-—;
trans-6-[ 3- (3-nmet hoxy- phenyl ) -ur ei do] - 3, 4-di hydro-| H
isoauiﬁ%PFﬁéthéa?bGX? ﬁéig%Y%-group’

4- b t hyl - l.oh I ter, 294 -
D LR T AR p——
- G (i id 4- t hyl - | oh I t
L - FRRA S R0 spthe e Lol onger, o8 Soue
- St oo nel e 2 SRS L e grous

m%iégﬁbé%{éﬁ§éﬁ4w9{ﬁ|goéPJRPQ£WﬂQ%;gfgﬁgﬂ-3,4-dihydro-

I soqui nol I ne- 2- car boxyl1 c aci
4- car boxymtdpre el Ohexydi ng®8t Bhnd or a double bond

trans-6-[ 3-(2-fl uoro-5-nmet hoxy-phenyl)-ureido]-3,4-
(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;

Substituent Group A represents the group of
substituents selected from a halogen atom, a C;-C¢ alkyl
group, a C;-Cs halogenated alkyl group, a C;-Cgs alkoxy
group, a Ci;-C¢ halogenated alkoxy group, a (Ci;-C¢ alkoxy)-
(C1-Cg alkyl) group, a Ci;-C¢ alkylthio group, a carboxyl
group, a C;-C; alkylcarbonyl group, a C;-C; alkoxycarbonyl
group, an amino group, & mono-C,;-C; alkylcarbonylamino
group, & mono-Ci;-Cgs alkylsulfonylamino group, a mono-Ci;-Cs
alkylamino group, a di-(C;-Cs alkyl)amino group, a cyano
group, a nitro group, a hydroxy group, a C;-Cg
alkylsulfinyl group, and an oxo group; and

Substituent Group B represents the group of

substituents selected from a C3-Cgs cycloalkyl group, a



di hydr o- 1H-i soqui nol i ne- 2-car boxylic acid 4-

car boxynet hyl - cycl ohexyl ester,

trans-6-[ 3-(3-fl uoro-phenyl)-ureido] -3, 4-di hydro- 1H

i soqui nol i ne- 2-car boxylic acid

4-carboxynethy|-cyclohexxl2 ster,

trans-6-(3-n}tolyl-ureido)-§,45dihydro-lH—isoquinoIine

-2- carboxylic acid 4-carboxynet hyl -cycl ohexyl ester

or

trans-6-[ 3-(3-ethyl -phenyl)-ureido] -3, 4-di hydro-I| H
PRl pBPhe- 2- €aFBeXYLi 6ra¥pd an amino group, and a
h4-carbox netpyl-cyclohexyl ester. 13. The conpound

YCOF i PR claim 1, wherein the conpound

epresent ed the.general fornula (l) is

o R S e S o 081 ST RE RS Pr Al d61Lch hedemydr o- | H
i soqui nol i ne-2-car boxylic acid
4- car boxynet hyl - cycl ohexyl ester, - 295 -

211 ansib-deed et Nowysphanyl ) rurel dol 53, & dibydro- Lt

i soqui nol i ne-2-c¢ xyl1c acid

t He £ D OXYERE Ay 5 CY 6! I, e - .
trans-6-[3-(2,4?5¥§r?$§§%r%!p é%%FfPuﬁéia%]?3,4-dihydr

pleenyithrh Sosid Abh pE- 2reap boxyki fagchd 4usarhoxymet byly 4

cycl ohexyl ester,
td ranse@ag Bs ( 3ineehoxyepbepykriueebdokr3nd sdiblydrol B

i soqui nol i ne- 2-car boxylic acid
Gmpm@n%ox@n@@h@t@@yyl@@Emgtarb&h@&,group that may be

t rans- 6- ( 3- phenyl - ur ei do) - 3, 4-di hydr o- 1H i soqui nol i ne-
Substehyhoxy | witlacl dtd- 3agbonpitet hyhdepehdabexyl estetted

trans-6-[3-(3-trifluoromethoxy-phenyl)-ureido]-3,4-
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-y1
group that may be substituted with 1 to 3 group(s)
independently selected from Substituent Group A; R’ is a
hydrogen atom, a C;-C¢ alkyl group that may be
substituted with 1 to 3 group(s) independently selected
from Substituent Group B or a C3-Cg cycloalkyl group that
may be meonosubstituted 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 1l,1-dimethylmethylene 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;-Cg alkyl group, a C;-Cg halogenated
alkyl group, a C;-Cs alkoxy group, a C;-C¢ halogenated

alkoxy group, a (C;-Cs alkoxy)-(Ci;~Cq alkyl) group, a C;-Cg



di hydr o- 1H-i soqui nol i ne- 2-car boxylic acid 4-
car boxynet hyl - cycl ohexyl ester,
trans-6-[3-(3,4-difluoro-phenyl)-ureido]-3, 4-di hydro-
H i soqui noline-2-carboxylic acid
4- car boxynet hyl - cycl ohexyl 2%ster,
trans-6-[ 3-(2-fl uoro-5-net hoxy- phenyl ) -urei do] - 3, 4-
di hydr o- 1H i soqui nol i ne- 2-carboxylic acid 4-
car boxynet hyl - cycl ohexyl ester,
almﬁm@hﬁo[éré@pflaoearphgpylx;mﬂup(ﬁﬂ -B-4-dabydnieakbonyl
i soqui nol I ne-2-car boxylic acid
g¥ewsy boxgsret-hpllkoxslcahéoiyl estetp, an amino group, a
trans-6-(3-mtolyl-ureido)-3,4-di hydro-1Hi soqui nol i ne
mee-Carthorylkyd cagibd g learivox ypreohy) - eyoboheRytCest er
or - 296 -
alkphsubLipgylaménnyprphuenyB) maratdolCs, a1l 4y hguiool Broup,
I soqui nol i ne- 2- carboxyllc acid
a /dtaf boskysmatliy - W%@mupesﬁewam gpRuUP, @ nitro
acyl - coe A. di ac ycerol acyltransferase
g?%ﬁ?bi?@& %nﬁ%PFgﬁﬁgggggﬁn active ingredient thereof a
compound or pharnmacol ogi cally acceptabl e salt thereof
according to any one of clainms 1 to 13. 15. A feeding
sup S o] ti G - r.j S|
ot A oy R 2R Se SR M A A sae

tHQ?éH?C%?Q‘rE{ _%t%ceq%tl%blle %@hérﬁﬂ?r@% @éﬁ@fginsomula

any one o 1 to 13. 16. A phar maceu

@ﬁ”@@sthboﬁeﬁgﬂﬁﬂl%b&&u@%.aﬂrﬁﬁtéﬂe (I10gr edi ent
ereof a conpound or pharmacol ogically acceptable

salt thereof according to any one of clains 1

H H
N N

R3 o)

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-Cgs cycloalkyl group; and



to 13. 17. The pharmaceutical conposition according to
claim 16, wherein the pharmaceutical conposition has
an acyl - coenzyme A: diacyl glycerol acyltransferase
inhibitory effect. 18. The pharmaceutical conposition
according to claim16, whegein the pharnmaceutica
conposition has a feeding “Suppressant effect and/or
an anorectic effect. - 297 19. The pharnaceutica
conposition according to claim 16, wherein the
harpyacegutical .conpgsition is intended for the
bredi moRt ARd) SPESTATERToR TGHEA fdi enas wobined in the
S t are tr ed, inproved,. alleviated and/or
g%%%@%gt %FT@;?nEfLrting acyl - coenzynme A
di acyl gl ycerol acyltransferase such that triglyceride
synthesis is inhibited, resulting in suppressed
abs [ ri.gl ' The pharmaceuti ca
4bon§2§%f%%ﬁﬁggg%f%$ g %%ﬁ%géﬁ%§%%ﬁff%m%F8FR ?ﬁie salt
t IphRs SBCLYED £ n§OPPOSI L i QNI i Swhakgﬁ?{e%“em ernkl81 formula
treatnment and/or prevention of a disease 0Sé
(BY NP4 Otse af&nd LAt edrmb 1Pr oyed, all eviated and/ or
prevented by inhibiting acyl-coenzyne A
di acyl gl ycerol acyltransferase such that triglyceride
synthesis is inhibited. 21. The pharnaceuti ca
conposition according to claim 16, wherei nH he H
phar maceuti cal conposition is™N N

hyperli pi dem a, hypertriglyceridsg
insulin X N

R3 O

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 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;-Cg alkyl
group, a C;-C¢ halogenated alkyl group, a C;-Cg alkoxy
group, and a C;-C¢ halogenated alkoxy group or a Cs3-Cg

cycloalkyl group.



resi stance syndrone, inpaired glucose tol erance,
di abetes, diabetic conplications (including diabetic
peri pheral neuropathy, diabetic nephropathy, diabetic
retinopathy, and diabetic macroangi opathy), cataract,
gestational diabetes mel 14%41s; nonal coholic
st eat ohepatitis, - 298 polycystic ovary syndrone,
arteriosclerosis, atherosclerosis, diabetic
at heroscl erosi s, ischemc heart disease, or bulima.
22. The pharmaceutical conposition according to claim
16, wherein the pharnmaceutical conposition is
6.i nt endedofipbuntihe rt peatment land/crl Jpr everdprblof salt
adi posity or obesity. 23. Use of a conpound or
thehaofaedcagidiald yactepimabl eor sél twhéreebofRatsoadphgnyl
to any one of clains 1 to 13, for producing a
grpotvar, mac Eutfilow r airpusl t9remp 242 Théluseopbenydi agoup, 2
clai m 23, wherein the har maceut i cal conp05|t|on is a
3-BepoSiPhicEY § EmRd & or Sthel PReny keffCaRd/ dr 3
preventlon of adi 03|§¥ beSItX hyper |l i pi dem a,
& 1eRRsy

mﬁ%ﬂﬂéy iSGI%rc &5 FRAUPr e3j 4F ance
St Rl Lk 'réércﬁ’é?cf%d?‘g SF LREPBShas FpRRPR.
%#1gg%g$%y,&& cé%ééﬂgﬁgﬂwj %én%:ggggkéf?_gataract,
Steg&ﬁ;&§§|t§¥é@§po ycy%L?iH%%£?§Bg§ﬁ§QHk%Cgroup, .
3Eﬁtéﬂﬂf¥¥1&%£@b§eny§1§ﬁﬁﬁﬁc&§rst§clgb@9€§hc group.

atheroscler05|s i’ schem ¢ heart di sease, bulTm a.
25. A net hod for treating and/ or preventlng a di sease,

7. . The compound or pharmacologically acceptable sait
thereof according to claim 3 or 4, wherein R is a phenyl
group, a 2-fluorophenyl group, a 3-fluorophenyl group, a
3-methylphenyl group, a 3-ethylphenyl group, a 3~
methoxyphenyl group, a 3-ethoxyphenyl group, a 3-
trifluoromethoxyphenyl group, a 3,4-difluorophenyl group,
a 2-fluoro-5-methoxyphenyl group or a 2,4,5-

trifluorophenyl group.

8. The compound or 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.



conpri sing adm nistering a pharmacol ogically effective
299 anount of a conpound or pharmacol ogically
acceptable salt thereof according to any one of
clainms 1 to 13 to a warm bl ooded ani mal. 26. The

method according to claim 25, wherein the disease is
adi posity, obesity, hyperlipidem a,
hypertriglyceridem a, |ipidosis, insulin resistance

syndrone, inpaired glucose tol erance, diabetes,
9diaQ@%ic coqg%ications (i ncluding diabetic periphera
heur oPat FYPOH ALk RN #Ephrepachyal vabereptable salt
and di abetic nmacroangi opat hy), cataract,

' th
tggé%gffgﬁ8¥tﬁ%%%eF%saﬁ¥lPP?UQf CAgaaiscdhéld d, wherein RS
i§t§aggpggggité§bugolycystic ovary syndrone,
r

arteriosc 0815, at heroscl erosi s, diabetic
at herosclerosis, ischenmc heart di sease, or bulim a.
27. The nmethod according to claim25 or 26, wherein

16 he TN@rd&@&Qﬁf%@rﬂMmééo?o&H@flyFapgcggg%able 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 claims 1 to 9, wherein X

is an oxygen atom.

12. The compound or pharmacologically acceptable salt
thereof according to claim 1, wherein the compound
represented by the general formula (I) is
trans—6-[3—(2—fluoro—phenyl)—ureido]—3,4—dihydro—lH—
isoguinoline-2-carboxylic acid 4—carboxymethyl—cyclohexyl
ester,
trans—6—[3—(3—ethoxy—phenyl)—ureido]—3,4—dihydro—lH—
isoquinoline-2-carboxylic écid 4—carboxymethyl-cyclohexyl
ester,
trans—6—[3—(2,4,5—trifluoro—phenyl)—ureido]—3,4—dihydro—
lH-isoguinoline-2-carboxylic acid d-carboxymethyl-
cyclohexyl ester,
trans—6—[3—(3—methoxy—phenyl)—ureido]—3,4—dihydro—lH—
isoquinoline-2-carboxylic acid 4—carboxymethyl—cyclohexyl

ester,
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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-isoguinoline-2-carboxylic acid 4-
carboxymethyl-cyclohexyl ester,
trans—6—[3—(3,4—difluoro—phenyl)—ureido]—3,4—dihydro—1H—
isoquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester,
trans-6-[3-(2-fluoro-5-methoxy-phenyl) -ureido]-3, 4-
dihydro-1lH-isoguinoline-2-carboxylic acid 4-
carboxymethyl-cyclohexyl ester,
trans—6—[3—(3—fluorofphenyl)—ureido]—3,4—dihydro—lH—
isoquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester,
trans-6-(3-m-tolyl-ureido)-3,4-dihydro-1H-isoquinoline-2-
carboxylic acid 4-carboxymethyl-cyclohexyl ester or
trans-6-[3-(3-ethyl-phenyl) -ureido] -3, 4-dihydro-1H~
isoguinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl

ester.

13. The compound accbrding to claim 1, wherein the
compound represented by the general formula (I) is
trans—6—[3—(2—fluoro—phenyl)—ureido]—3,4—dihydro—lH—
isoquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl

ester,
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trans-6-[3-(3-ethoxy-phenyl)-ureido] -3, 4-dihydro-1H-
isoquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester,
trans—6-[3—(2,4,5—trifluoro—phenyl)—ureido]—3,4—dihydro—
lH-isoquinoline-2-carboxylic acid 4-carboxymethyl-
cyclohexyl ester,
trans-6-[3-(3-methoxy-phenyl)-ureido]-3,4-dihydro-1H-
isoquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester,
trans-6-(3-phenyl-ureido)-3,4-dihydro~-1H-iscquinoline-2-
carboxylic acid 4-carboxymethyl-cyclohexyl ester,
trans-6-[3-(3-trifluoromethoxy-phenyl)-ureido]-3,4-
dihydro-l1H-isogquinoline-2-carboxylic acid 4-
carboxymethyl-cyclohexyl ester,
trans-6-[3-(3,4-difluoro-phenyl)-ureido]-3,4-dihydro-1H-
isoquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester,
trans-6-[3-(2-fluoro-5-methoxy-phenyl)-ureido]-3, 4~
dihydro-lH-isoquinoline-2-carboxylic acid 4-
carboxymethyl-cyclohexyl ester,
trans-6-[3-(3-fluorc~-phenyl)-ureido]-3, 4-dihydro-1H-
isoquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester,
trans-6-(3-m-tolyl-ureido)-3,4-dihydro-1H-isoquinoline-2-

carboxylic acid 4-carboxymethyl-cyclohexyl ester or
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trans-6-[3-(3-ethyl-phenyl) -ureido]-3,4-dihydro-1H-
isoquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl

ester.

14. An acyl-coenzyme A: diacylglycerol acyltransferase
inhibitor comprising as an active ingredient thereof a
compound or pharmacologically acceptable salt thereof

according to any one of claims 1 to 13.

15. A feeding suppressant and/or an anorectic comprising
as an active ingredient thereof a compound or
pharmacologically acceptable salt thereof according to

any one of claims 1 to 13.

16. A pharmaceutical composition comprising as an active
ingredient thereof a compound or pharmacologically

acceptable salt thereof according to any one of claims 1

to 13.

17. The pharmaceutical composition according to claim 16,
wherein the pharmaceutical composition has an acyl-

coenzyme A: diacylglycerol acyltransferase ihhibitory

effect.

18. The pharmaceutical composition according to claim 16,
wherein the pharmaceutical composition has a feeding

suppressant effect and/or an anorectic effect.
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19. The pharmaceutical composition according to claim 16,
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 absorption of

triglyceride.

20. The pharmaceutical composition according to claim 16,
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.

21. The pharmaceutical composition according to claim 16,
wherein the pharmaceutical composition is intended 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, nonalcoholic Steatohepatitis,
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polycystic ovary syndrome, arteriosclerosis,
atherosclerosis, diabetic atherosclerosis, ischemic heart

disease, or bulimia.

22. The pharmaceutical composition according to claim 16,
wherein the pharmaceutical composition is intended for

the treatment and/or prevention of adiposity or obesity.

23. Use of a compound or pharmacologically acceptable
salt thereof according to any one of claims 1 to 13, for

producing a pharmaceutical composition.

24. The use according to claim 23, wherein the
pharmaceutical composition is a composition intended 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 maéroangiopathy), cataract, gestational
diabetes mellitus, nonalcoholic steatohepatitis,
polycystic ovary syndrome, arteriosclerosis,
atherosclerosis, diabetic atherosclerosis, ischemic heart

disease, or bulimia.

25. A method for treating and/or preventing a disease,

comprising administering a pharmacologically effective
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amount of a compound or pharmacologically acceptable salt
thereof according to any one of claims 1 to 13 to a warm-

blooded animal.

26. The method according to claim 25, wherein the

disease is 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,
nonalcoholic steatohepatitis, polycystic ovary syndrome,
arteriosclerosis, atherosclerosis, diabetic

atherosclerosis, ischemic heart disease, or bulimia.

27. The method according to claim 25 or 26, wherein the

warm-blooded animal is a human.
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