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relates to a conmpound or a pharmacol ogically
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structure having an excel |l ent acyl- coenzyne A

di acyl gl ycerol acyltransferase, hereinafter, also
referred to as DGAT) inhibitory effect and an
excel l ent feeding suppre nt, ect. Background Art
Adi posity is a conditio%bgéahagﬁég a significantly
“greater body weight than normal as a result of
accunul ation of neutral fats (triacylglycerol or
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1). Adiposity leads to life-style related di sease
Tecignichypetéigi dem a, hypertriglyceridem a,

di abetes, hypertension, and arteriosclerosis),

cer ebitoy azadent dirsmrdeiron corbaeey tard ecomplbsedser a
respiratory abnormality, |ower back pain, knee

PRI EBAFPhPPiFallgoraccerhaberi shlastberand bevong a
Agigosit¥ with a conplication of these diseases or
RIFEMEHET | PP FM | PEFUCRLLE) havgpgoep+ excgllent acyl-
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?%egzymeyA: cfacg?glycerol acyltransferase (Acyl-CoA:
diacylglycerol acyltransferase, hereina“ter, also
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 energy 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
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defined as obesity and treated as a di sease. Mreover,
in recent years, obesity has been shown to be one of
the major causes of a life-style related disease
cal |l ed netabolic syndrone (Non-Patent Docunment 2). It
has been reported that in- rdividuals with obesity,
fatty acids and factors such as TNF-u. are rel eased
from accunul ated visceral fats, and induce insulin
resistance in skeletal nuscles, the liver, and fat
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centrally acting anorectics _such_as pazindol ..
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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 (Noanatent Document 4) and
lipid absorption inhibitors such as the pancreatic lipase

inhibitor orlistat are prescribed mainly for the purpose



satisfaction with treatnent, although achieving sone
therapeutic effects. The centrally acting anorectics
have adverse effects such as dry nouth, constipation,
gastric disconfort, and in sone cases, auditory

hal | uci nati on and vi sual haliucination. Olistat (Non-
Pat ent Docunent 5) may cause adverse effects in the
gastrointestinal tract, such as diarrhea,

i nconti nence, steatorrhea, and fl atus. Accordingly,
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I ntesti ne.
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 insolubkle TG and
prdduce 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, mcnoacylglycerol, 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-coenzyme A:
monoacylglycerol acyltransferase, and DGAT. TG is
combined with phospholipid, cholesterol, and

apolipoprotein and secreted in the form of chylomicron



Is then secreted into the blood through the |ynphatic
trunk and transferred to the periphery for use. On the
other hand, TG is also synthesized in fat tissue from
gl ycerol 3-phosphate and free fatty acid by the action
of ACS, glycerol 3-phosphatg .acyltransferase,

| ysophosphatidic acid acyl transferase, and DGAT ( Non-
Pat ent Docunent 6) TG taken excessively is thus
accunmul ated in fat tissue, resulting in obesity. DGAT,
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the reaction of transferring acyl groups of acy

tGRENZ W A ddhd her 2 Posd tirod ©dripRe g acytghyeer an the
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10) and DGAT2 (Non-Patent Document 11) . Since DGAT1
ANt DGAT 2B grteo s gl yarexpifessefatnyt Aeignay| that estiine of
and fat tissue and in the liver and fat tissue,
Adspertyoeigl 3tphespietd evedlthansbepdsei s i nvol ved
mainly in fat absorption fromthe small intestine and
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reaction 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 1is
believed 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 nct
yet been fully elucidated, the associaticn of DGAT with

obesity, lipid metabolism, glucose metabolism, and the



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
accumul ation in fat tissue. Accordingly, such drugs
are expected to be useful as therapeutic or
preventive agents for, for exanple, adiposity,
obesity, hyperlipidenia hypertri gl yceri dem a,
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resistance syndrome, diaketes, nonalcoholic
steatohepatitis, hypertension, arteriosclerosis,
cerebrovascular 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



In recent years, the mechani sm has been increasingly
evident, in which, for exanple, gastrointestina
hormone (CCK, G.P-1, PYY, etc.) (Non-Patent Docunent
18) secreted in close relation to the digestion and
absorption of food, or |eptin (Non-Patent Docunent
19) secreted fromfat cells in response to the anount
of energy accunul ated (anount of fats) conveys
hor nonal or neuronal signals regulating appetites
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Vel "anorecti cs associated wt tﬁese peri phera
c gg§9[s are expected to serve as nore effective
antr-obesity drugs with fewer adverse reactions.
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effective anti-obesity drugs with fewer adverse reactions.
Patent Document 1 discloses compounds structurally
similar to compcunds of the present invention. This
document describes compounds comprising two substituted
phenyl groups bound via urea and amide bonds or via urea
and ester bends with a tetrahydroisoguinoline 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
tetrahydroisoguinoline ring is substituted by a
~substituted phenyl group via an amide or ester bond. On.
the otner hand, in the compounds of the present invention,

a nitrogen atom on a tetrahydroisoguinoline ring is



effect are known. However, all differ fromthe
conpounds of the present invention in their
structures (e.g., Patent Docunents 3, 4, and 5 and
Non- Pat ent Docunents 20 to 24) . Al so, sonme conpounds
having a feeding suppressant -effect are known.
However, all differ from the conpounds of the present
invention in their structures (see e.g., Patent
Docunents 6 and 7). Patent Docunent 1: US No.
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t'ent cunent 4: International Publication No.
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Pat ent Lai d- Qpen . 2002- 306199 Patent Docunent 6:
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Endocri nol ogy", KAIBASHOBO, LTD. 1st ed. 1998, p.
PEAB MO DoRATTeNt DGCUMBNtaRt ZianmktNoP: Paten . Dopgmenes 20
2001, wvol. 414, D. 782-787 8 Non-Patent Docunent 3:
tEngetir-onP RO, GSOBE GPMPOARER. havitdr @ IBfsrmscodyn. |
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the compounds of the present invention in their
structures (see e.g., Patent Documents 6 and 7).
Patent Document 1: US No. 2007/0249620

Patent Document 2: International Publication No.
WO2007/074753 Pamphlet

Patent Document 3: Japanese Patent Laid-Open No. 2007-
131584

Patent Document 4: International Publication No.
W02006/019020 Pamphlet

Patent Document 5: Japanese Patent Laid-Open No. 2002-
306199

Patent Document 6: International Publication No.
W02005/072740 Pamphlet

Patent Document 7: EP No. 1411881

Non-Patent Document 1l: Eiji Itagaki, "STEP series,
Metabolism, Endocrinology", KAIBASHOBO, LTD. 1lst ed.,
1998, p. 105

Non-Patent Document 2: Zimmet, P. et al., Nature, 2001,

vol. 414, p. 782-787



1996, vol. 4, p. 263-270 Non-Patent Docunent 5:
Davidson, M H et al., the Journal of the Anerican
Medi cal Associ ation, 1999, vol. 281, p. 235-242

Non- Pat ent Docunent 6: Coleman, R, Bell, R, J. Biol.
Chem , 1976, vol. 251, p. -4%37-4543 Non- Pat ent
Docunent 7: Coleman, R, Methods in Enzynol ogy, 1992,
vol . 209 p. 98-104 Non-Patent Docunent 8: Lehner, R,

Kugsn s, A, Prog. Lipid Res., 1996, vol. 35, p.
P n C Ry Bel | .
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IQ%%EE{E”tPh]ana@%%% ,S1ets alyo1 Progs, Natlzos-Agad. Sci.
USA-, "1998, vol. 95 p.” 13018-13023 n- Pat ent
nBecuaRRh 1 bo@ses, 48 ®tayl .6. Ja. Bwolal Chetbes. 2004, ,
vol . 276, p. 38870-38876 Non-Patent Docunent 12:
160lemam] .R4,Ap. loes-2D.0 P., Progress in Lipid
Research, 2004, vol. 43, p. 134-176 Non- Pat ent
NDoctrrern tl PocSmiar, B, Mrviedsab, MNat. Serel., TR2600,
vol. 25, p. 87-90 Non-Patent Docunent 14: Chen, H C
Jpur@ialn ofl hestAmer ixggp Madical 0bsspciapuon 105899, vol.
Non- Pat ent Document 15: Buhman, K. K, J. Biol. Chem,
28302, vA3ISZAE p. 25474 25479 - 9 Non- Pat ent

Documsnt 16: Gazi ano et al lation, 3 1 97
NI 0 Dot ok N FhEani R Doctieht d7e 0 BE0
camaguchi, K. et als, Hepajokogys, s

Non-Patent Document 7: Coleman, R., Methods in Enzymology,
1992, vol. 209, p. 98-104
an—Patent Document.B: Lehner, R., Kuksis, A., Prog.

Lipid Res., 1996, vol. 35, p. 169-201

Non-Patent Document 9: R. Bell., Ann. Rev. Biochem., 1980,
vol. 49, p. 459-487

Non-Patent Document 10: Cases, S. et al., Proc. Natl.
Acad. Sci. USA., 1998, vol. 95, p. 13018-13023

Non-Patent Document 11: Cases, S. et al., J. Biol. Chem.,
2001, vol. 276, p. 38870-38876

Non-Patent Document 12: Coleman, R. A., Lee, D. P.,
Progress in Lipid Research, 2004, vol. 43, p. 134-176
Non-Patent Document 13: Smith, S. J. et al., Nat. Genet.,
2000, wvol. 25, p. 87-90

Non-Patent Document 14: Chen, H. C., J. Clin. Invest.,
2002, vol. 109, p. 1042-1055
Non-Patent Document 15: BRuhman, XK. K.

, J. Biol. Chem.,

2002, vol. 277, p. 25474-25479



2008, vol. 47, p. 625-635 Non-Patent Docunent 18:
Strader, AL D. et al., Gastroenterology, 2005, vol.
128, p. 175-191 Non- Patent Docunent 19: Canpfield, L
A. et al., Science, 1995, vol. 269, p. 546-549

Non- Pat ent Docunent 20: Tenoda, H et al., J.
Antibiot. (Tokyo), 1995, vol. 48, p. 937-941

Non- Pat ent Docunent 21: Yang, D. J. et al., J.
Antibiot. (Tokyo), 1996, vol. 49, p. 223-229
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MNer Patant Jpocrents 23:pckapata, N et al.
Phytochen1stry, 1997, vol. 46, p. 683- 687 Non- Pat ent

NORCUWERIEN 2450 Gth tZha0:. etardgucHi, Med.e€hem , n2P8Bology,
vol. 51, p. 380-383 Disclosure of the Invention
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i nventors have conduct ed diligent studies for
Norurets: Handungeree DGAT Stiedet or¥. ebPf eet ahd, a
feedi ng suppressant effect and consequently found that
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Non-Patent Document 21: Yang, D. J. et al., J. Antibiot.
(Tokyo), 1996, vol. 49, p. 223-229

Non-Patent Document 22: Tomoda, H. et al., J. Antibiot.
(Tokyo), 1999, vol. 52, p. 689-694

Non-Patent Document 23: Tabata, N. et al., Phytochemistry,
1997, vol. 46, p. 683-687

Non-Patent Document 24: Gang Zhao et al., J. Med. Chem.,

2008, vol. 51, p. 380-383

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 DGAT1l. The present inventors



the prevention and/or treatnment of a di sease sel ected
fromthe group consisting of adiposity, obesity,
hyperli pi dem a, hypertriglyceridenm a, |ipidosis,
insulin resistance syndrone, inpaired glucose

tol erance, diabetes, diabetpc-conplications

(i ncluding diabetic peripheral neuropathy, diabetic
nephr opat hy, diabetic retinopathy, and diabetic

macr oangi opat hy), cataract, gestational diabetes
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ovary syndrome, arteriosclerosis, atherosclerosis,
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bul i m-a, as an active ingredient for
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fesnr deet lgyroudi alvetsics migpghradpat R os i nbethesity,
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that  these compounds are also excellenf ©n terms of
&Eéﬁbtes mellitus, nonalcoholic steatohepatitis,
polycystic ovary syndrome, arteriosclerosis,
atherosclerosis, diabetic atherosclerosis, ischemic heart
disease, and bulimia, or as an active ingredient for
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 macroangiocpathy),
cataract, gestational diabetes mellitus, nonalcoholic
steatohepatitis, polycystic ovary syndrome,
arteriosclerosis, atherosclerosis, diabetic
atherosclerosis, hypertension, cerebrovascular disorder,

coronary artery disease, fatty liver, respiratory



safety, long-lasting effect, low transfer into the
central nervous system and high enzymatic
selectivity. Based on these findings, the present

i nvention has been conpleted. Means for Solving the
Probl ens The present inventien-relates to: (1)
conpound represented by the general formula (1): H
RL XYN/LO 3~/ R(R2(l) [wherein Rl
represents a phenylaninocarbonyl group that may be

ub d w 5
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Substituent Goup A a (Cl-C6 alkyl that my be
sanosabste tubes swstem, Chdohighl eakkyatic selectivity.
group) am nocar bonyl group, a (C3-C6

Based on these findings, the present inventicn has been

completed.

Means for Solving the Problems
The present invention relates to:

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

ZT

R‘]

AT

(0

[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



cycl oal kyl ) am nocar bonyl group or an

adamant yl am nocar bonyl group; R2 independently

represents a Cl-C6 al kyl group; R3 represents a

het erocyclic group that may be substituted with 1 to

3 group(s) independently setgcted from Substituent

Goup A a group represented by the fornula

CX =0)-0-R4 or a group represented by the fornula
C(=0) - N(R5)R6 R represents a hydrogen atom a Cl-C6

t b e (S
akgépé g%indently%g§#§§{ %ﬁiﬁ?%%eﬁ?l cted
ng%u% Sq;r t% 93! 0% Wéﬂﬁ@%gdﬁa’IZW}/ (S)foup that

noNnosu stltute mnth a  'carboxyl group; R5 Tepresents

n%ahw QGeIL atQMe A WEk T8 alkyl @Foup(s )t hatdepyndently
substituted with 1 to 3 group(s i ndependent |y

seleotad fromSubstiduen Goup B, & 3-C adygloahly]
group that may be nonosubstituted with a carboxyl
g0 Ue aroreohedericoyedd ovigrioup ¢hats preylbelkydbstitut ed
wth 1 to 3 group(s) independently sel ected from
Subst i sruembcGrioony A 9roud, R6(Fepreesent s a hydrogen
atom a Cl-C6 al kyl group that may be substituted
®w¢lpalkryEﬁ@ﬁ%ﬁ@ﬂ%@onYhd@b@%ﬁeﬁ¥l?nselected from
Substituent G oup %% C6. cycl oal kyl group that
%%%m%%tﬁ%ﬁ%%%%%%¥??ﬂ %w?ﬁpa carboxyl group; when
both R5 a Cl-C6 a grou th@ i
substprt&Pg&pWﬁ“Iltyor§P§F&§§1(§) sl e génde}% fﬁé’roBS,

R® represents a heterocyclic group that may be
substituted with 1 to 3 group(s) independently selected
from Substituent Group A, a group represented by the
formula -C(=0)-0-R? or a group represented by the formula
~C (=0) -N(R’)R®;

R* represents a hydrogen atom, a C;-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;

R® represents a hydrogen atom, a C:-Ce¢ 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;



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

nmet hyl ene group, a group represented by the fornula
-NH, a nethylene group +one substituted with a Cl1-C6
al kyl group or a group represented by the fornula
-N(R7)-; R7 represents a Cl1-C6 al kyl group; L
represents a single bond, a nethylene group, a

th n r :
group gﬂyeseggy 'ﬁ?éﬂé&%%”%ghﬁ, A4 gigéq Eh?rgﬁg
tQ[aQUPmynggoék%%ﬁ;lltt%-%@ Wiith, a Gk C6 Aldod iﬂr oup;

...... represents a single bond or a double bond

ibheweYekntly selc@RiEFoRMS Sursytighehomkotien lor a Cs-
represents a group represented by the fornmula -CH=);

Cn £@PIESERYS drotp2thAtr epredendnaB ubstegertcof WA tho a
5; " Substituent Group A represents the group of substi
chuentxy lselrectoed from a hal ogen atom a C -C6 al kyl
group, a C -C6 hangen ted al kyl grou a C -C6.

al koxyen bathgROu@;daR Eﬂﬁﬁfhéhogénéﬁgﬁlagkéﬂy §hatpmay
a (Cl1-C 6 al koxy) (C1l-C6 al kyl group, a Cl-Co6

bl I{S}Hqslﬁlribgilﬁﬁrputél cjar%x%llgrijﬂb egeengently

alkylcarbonyl rou C7 al ar bon group, an.
e vond] Lo 3. Coal kexaabon, @r%ﬁ%ms ray
SRy i gréﬁr'f“' AR %h‘?“p% a”rlne*nog‘g?(og grograted
f%%ﬂp group, a nitro group a hydroxy group, a Cl-C6

X represénts an oxygen atom, a methylene group, a
group represented by the formula -NH-, a methylene group
monosubstituted with a C.-C¢ alkyl group or a dgroup
represented by the formula -N(R") -;

R’ represents a C;-C¢ 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 C:-C¢ 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 C.-Cs alkyl

group, a C;-C¢ halogenated alkyl group, a C:-Ce¢ alkoxy



al kyl sul finyl group, and an oxo group; and Substituent
G oup B represents the group of substituents sel ected
froma C3-C6 cycloal kyl group, a phenyl group, a
carboxyl group, an am no group, and a hydroxy group]
or a pharmacol ogi cally accepiable salt thereof.
Preferably, the present invention relates to: (2) The
compound or pharnacol ogi cally acceptable salt thereof
according to (1), wherein Rl is a phenyl am nocar bonyl

e R A
t %;h@ &g;%b%yé gﬁkgﬁeﬁaoﬁ@fo@% substi-tuted

pend ntIy sél ectéd from

g§%§1|taUQgth@ypyfeaﬁoorbym@mapl - ¥l-@y euxdRata My y1
be substituted with to 3 group(s) independently

Bet ed %ﬁqmd&dxﬂugueﬂ&mﬁhpug—e7 @lk@lcarbonylamino
benzot hi azol - 2- yl group that may be substituted with
dedup,3 grai(-S), -Cadepentent fyngetethedskrom a mono-Ci-Ce
Substituent Goup A, R5 is a hydrogen atom a Cl1-C6
aall eyl angrmou @ tchat armsylbtec.s@es@ﬂ Ml éampinehgropg, 3a Cyano
group(s) independently 15 selected from Substituent
QoUp B orl e T By R orwcimxy oF BRIPP ¢ h%\tcxfeﬁﬁ be
nonosubstituted with a carbox IS an oxygen

b o Pepris

?ﬂ%ﬁﬁﬁ%rﬂnﬂ%ﬁﬂ%ﬁ&P%TdH\(ﬁn a Bdented by the
or L t hyl ,

21 B S'eé”g}eg&peseghtsaevﬂ%%%%%?%%L"EP -
%gkguf %Lﬂjenesse éfgc‘gé/dth 1%‘%”8‘3' l roup, a

oup he groﬁp oF suﬁgﬁl ts
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
substituted with 1 to 5 group(s) independently selected
from Substituent Group A, a hetercarylaminocarbonyl group
that may be substituted with 1 to 3 group(s)
independently selected from Substituent Group A, a
benzoxazol-2-yl group that may be substituted with 1 to 3
group (s} independently selected from Substituent Group A
or a benzothiazol-2-yl group that may be substituted with
1 to 3 group(s) independently selected from Substituent
Group A; R> is a hydrogen atom, a C;-Cs alkyl group that

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



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 C -C6 hal ogenated al koxy group, a (Cl-C6

al koxy)-(C,-C6 al kyl) group, a Cl-C6 al kylthio group,
a carboxyl group, a C2-C7/- abkyl carbonyl group, a

C2- C7 al koxycarbonyl group, an am no group, a
nono- C2- C7 al kyl car bonyl am no group, a nono-C, -C6

al kyl sul fonyl am no group, a nono-Cl-C6 al kyl am no

s8R QUR ¢ A s §ub§6 _%U&AL) AP, & OHP. o &, CYANOyc G5 AURY 1
& Ntro group, hydr oxy group; (3) The conpound

Q'E)u%h ﬁwg%cgﬂa%fg'b%a&nlo)‘»o%c%%@tﬁm&d s@lth tah%raeﬁ;oxyl group,
Jace ing to" (1), wherein the general fornmula (1)

xt he %@P%&ggé&O%%@h@ @l betmgf1ddd Igroup I éidiodﬁf«J?
NOXY O (Il) HH CHB NYNCR XY NOR3O
reidres enheer eiyn tRer eprresdnt s-NH-phenyls gr aund hatbomy, be
substituted with 1 to 5 group(s) independently
neglhgdteed fgromp, a 1, 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 Ci—Cs
halogenated alkxyl group, a C.-Cs alkoxy group, a C:-Csg
halogenated alkoxy group, a (Ci1-Ce alkoxy)-(C:-Cs alkyl)
group, a Ci-Cs alkylthio group, a carboxyl group, a C;-Cy
alkylcarbonyl group, a C,;-C; alkoxycarbonyl group, an
amino group, a mono-C,-C; alkylcarbonylamino group, a
mono-C;-C¢ alkylsulfonylamino group, a mono-C;-Ceg
alkylamino group, a di-(C:-Ce 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):



Substituent Group A or a C3-C6 cycl oal kyl group; and
R3, X, and Substituent G oup A are as defined in the
general formula (1); (4) The conpound or

phar macol ogi cal ly acceptable salt thereof according
to (1), wherein the generaljgornula (1) is the genera
formula (I1): - 17 HH NNCR X0 YR3O(II)
wherein R represents a phenyl group that nay be
substituted with 1 to 5 group(s) independently
selected from Substituent Goup A or a C3- ﬁ?
cycloal kyl group; and R3, X, and Substituent C}oup
are as defined in the genepe

conmpound or pharnacol ogi caf Iy acc salt t ereofR
according to (3) or (4),  is a phenyl oup

y gfroup, a d a CliHC6 hal ogenat ed al koxy group,
C3<8e_cyctoal kyl @roup (6) The conpound or
phar'.colog cally accept ﬁ Ie salt thereof accordlng
to (3) or (4), wherein & I's a phenyl group,
2-fluorophenyl group, a 3- fl

cphe gro N \\
3- nethylpheqy{sgroup a 3- N\W{//

wherein

agkox
R

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

R3, X, and Substituent Group A are as defined in the
general formula (I);

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

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



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

et hoxyphenyl group, a 4-trifl uoronethyl phenyl group, a
3 trifluoronethoxyphenyl group, a 3, 4-difluorophenyl
group, a 2-fluoro-5-nethoxyphenyl group, a
2,4,5-trifluorophenyl - 18 1group, a
3,4,5-trifluorophenyl group or a cyclopentyl group;
(7) The conpound or pharmnacol ogically acceptable salt
t hereof according to (3) or (4), wherein Ris a phenyl
group, a 2-fluorophenyl group, a 3- fluoroph¢nyl H
group, a 3-nethyl phenyl group~_a 3- hyl phenyl gr Qk
a 3- met hoxyphenyl group, DN grotpy” a R

3-trifluoromethoxyphenyl | 1 uor ophenyl
group, a 2-fluoro-5- group or a
2,4,5-tri S hound of
phar macql ogi calf'y acce fabl e ereof according

erein|Ris a 2-fluorophenyl group, a
gragp, a 3-ethoxyphenyl group, a
2-etbhexy- or ophenyl group, a

2,4, 5- trlfluorophenyl gfbup or a 3,4, 5-
trifluorophenyl group; (9) The conpound or
Wﬂﬁﬁﬁﬂﬁbologlcally acceptable salt thereof according
to any one of . Wherein

hetelRoéyé’I*eée&h?uﬁ ?5 %I g&lou?ert\ﬂ%nl}éy }ecaﬁ’mﬁ'%ted
%?gfgh:qﬁ%\é%:%géltpg{ y ca O%T%%‘T'g{ %a%?{%%)ér eo z§RPOUNe
e e S SRR

R3, 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 Ci-Cg alkyl group, a C;-C¢ halogenated alkyl group, a
C;-C¢ alkoxy group, and a C1-Cs 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-
fluorcphenyl 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



di hydro-[1, 2, 4]oxadi azol -3-yl group, a 5-hydroxy-2H
pyrazol - 3-yl group, a 3-hydroxyi soxazol -5-yl group, a
tetrazol -5-yl group or a carboxyl group; - 19 (11)
The conpound or pharmacol ogi cally acceptable salt
t hereof according to any enegsoft (1) to (8), wherein
R3 is a carboxyl group; (12) The conpound or
phar macol ogi cal |y acceptable salt thereof according
to any one of (1) to (11), wherein X is an oxygen
Ay oy & nethyl.ene geke {yh3) g Jhe, corpoURGk Dipent yl
pharnacolog|cally acceptabl e salt t her eof “accordi ng
Ry one of (1) to (11), wherein X is an oxygen
atom (14) The conpound or pharmnacol ogically
acceptablrge sakboluher eef paccaladidipdiac{1l)y adreieiabide
general fornmula (lI) is the general formula (I1) or
fd1d thenkerfeiarRidsiray plreny3) groupdt havhemyibe
substituted with 1 to 3 group(s) independently
sae&eﬁawmmWW@mWwam@mﬂwﬁmmﬁmﬂkwmmmm3a
Cl-C6 hal ogenated al k a Cl-C6 al koxy_group,
P RPIERTOE el Byyeriat dr%ﬂkkbﬁzyh@%up%@u@r 3- €5
cycloalkyl group; R3 het er ocyclic grou gapable
B SERRATHY an%JPrca'?‘b%%W“r OX¥PHCRYbi GAPERL gr a

%ﬁg{b“%ﬁ%f 3%83 s e SRR AR D: oo,
R e TS8R 0 ol hubab Ty PR PREBEERDE,

%P&F%"@r(é'é 1 95 {H HluoVhierehp1 Ryksug; phenyl group, a
uor ophenyl

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

R is a 2-flucrophenyl 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 eguivalent 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, &

tetrazol-5-yl group or a carboxyl group;



group, a 3-=luorophenyl group, a 3-nethyl phenyl group,
a 3-ethyl phenyl group, a 3-nethoxyphenyl group, a 3
et hoxyphenyl group, a 4-trifluoronethyl phenyl group, a
3 - 20 trifluoronmethoxyphenyl group, a

3, 4-di fl uorophenyl group,- @ag2-fl uoro-5-net hoxyphenyl
group, a 2,4,5-trifluoroohenyl group, a
3,4,5-trifluorophenyl group or a cyclopentyl group;
R3 is a 4-carboxyoxazol -2-yl group, a 5-cxo-4, 5-

di h f1,2, 4 dj -3yl $85 20
LS50y Ling aharathazal: SRk dadRys 29 0 A,

pyrazoi-3-y roxyi soxazol - 5= a

sL8Lr a7l ey s PR QN & GAIPBY & oup; @ndgX | Syidkrein
oxygen atom (16) The conmpound or pharnmacol ogically

acceptaple; satpoiperepbugecording to (1), wherein the
general fornmula (I) is the general formula (Il) or

(111 )iowhenei eoRpbsnd phepya rg=@idtl,ocd czlfllyeraeehesdle
group, a 3-fluorophenyl group, a 3-nethyl phenyl group,

sa 1 3+etdnd qpthemydomtioup,t @ Sryrettxyphehyl tgr 6lb) , avBerein
et hoxyphenyl group, a 3-trifl uoronethoxyphenyl group,

a 3X44igi Bhueraglkengltogr owp,a aethylene group;

2-fl uor o- 5- met hoxyphenyl roup or. a

2, 4, 3130 fIhgocopmenyd @ﬁbﬁg¥¥¢&§Q%%QQ%%ﬁkﬁﬁqﬁcc%ﬂiﬁR%e
and X is an_oxygen_ atom (%é; The cpngfynd or . .
Thidr el Do - BB pt Aty SBF Ot hét eof® abtot di Kgeretn
to (1), wherein the qgneral formula (1) is the genera
formdl &3 189 XY@y &R is a phenyl group that nay be

G L T et g
Gl €6 hal ogenat egr @l kY1t 9" 0UP, 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 Cy-Cg
halogenated alkyl group, a Ci-C¢ alkoxy group, and a C;-Ce
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 1is
an oxygen atom or a methylene group;

(15) The compourd 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 Z—fluorophenyl
group, a 3-Ifluorocphenyl group, a 3-methylphenyl group, a
3-ethylphenyl group, a 3-methoxyphenyl group, a 3-

ethoxyphenyl group, a 4-trifluoromethylphenyl group, a 3-



a C -C6 al koxy group, and a Cl-C6 hal ogenat ed al koxy
group or a C3-C6 cycloal 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 nethyl ene 2@roup; (18) The conpound
or pharnmacol ogically acceptable salt thereof
according to (1), wherein the general forrmula (I) is
the general fornmula (I1), wherein Ris a phenyl

[ yl up, fl 1
B3 LERRTT bR 3 3-iapianly sroue

aZS"E%EQ%K$QH%HYEXQ@%%Bylad}oﬂah@%Mpme@ﬂ*ﬁM{mﬂbrdbnerV¢
4-trifluoromet hyl phényl "group, a 3-

girloidfd, uqr anet, koxyphremdr phewl &rdve Gif luarophemityl
group, a 2-fluoro-5-nethoxyphenyl group, a

@iy R8I fkuar opbengbxygraupl-a-314ghotpi, f laudr-oplerdyls -
group or a cyclopentyl group; R3is a
dA-hoairoxiyioRaddloxzdila agrlowy,y la B-woxo- 4 -hydroxy-2H-
dlhyd[o [1, 2, 4] oxadi azol - 3-yl group, a 5-hydroxy-2H
SOACEz sl 33}5/11 TFOWD, 2a BIHAHERY SOseED) - 55_391 @JF%% 3
tetrazol -5-yl group or a carboxyl group; g | S an
GIFETP Jat o L gfgawrrfer CORFORREBY PHA acHIOgk chf | §°
acceptable salt thereof according to (1), wherein the

Qﬂa?Qﬂwnﬂ a (I) is the general formula (11),
mhera

) fIU' ﬁ§h§¥ﬁﬁsg¥b,%!ou acéiﬁkD Qﬁﬁgﬁgﬁicééégéhléi

t o]8 rou a 3-
ﬂoxyp'%%éTq%%%ﬁ%?§n§3@$rp?rﬁop§%%% %xypﬁenyl gr oup,

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 3-trifluoromethoxyphenyl group, a
3,4—difluoropheﬁyl 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;

(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 C.-Cg¢ alkyl group, a Ci-C¢ halogenated alkyl group,
a C:~C¢ alkoxy group, and a C;-Cg halogenated alkoxy group
or a C3-Ce¢ cycloalkyl group; R® is a heterocyclic group

capable of serving as a carboxylic acid equivalent or a



3, 4-di fl uorophenyl group, a 2-fluoro-5-nethoxyphenyl
group or a 2,4,5-trifluorophenyl group; R3is a
carboxyl group; and X is an oxygen atom - 22 (20)
The conpound or pharmacol ogi cally acceptable salt

t hereof according to (1),-wherein the conpound
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 carboxylic acid

é ?%J?g'éluo 0- E%engf)%ﬁ¥£lé%%kgl4 dfﬁ@d?% ?+$ethy1ene

Q@i nol i ne- 2-carboxyl ic acid t-4-carboxynethyl -c- 2-
et iyl -r-1-cycl ohexyl ester,

6-[ 302y f bHer ecpemyd) our @héaha&od_m@iimamqf lddceptable
isoquinoline-2-carboxylic acid t-4-carboxynethyl -t-2-
g@tthWhareb el ahexiig esd erl) , wherein

[4-(2-{6-[3-(2-fl uoro-phenyl)-ureido]-3,4-dihydro-|H

i soquhrolbene2ay| fozmoneet Ayl P&meowqalacaﬁ%ﬂ@m 1)
trans- 6-[ 3- ( 3- et hoxy- phenyl ) - ureldo] 3, 4-di hydro-I H
WhEsRAT G i irfe-2-RERTHOkYITQUci @ 2-fluorophenyl group, a 3-
4- car boxynet hyl - cycl ohexyl = este

ﬁlrw'semle[fad( PR r3 ¥ Jb%h%@h%nxl uPEPEB] - 3, 3= di hydr

s Mu;gg%;g? 2 581 DXL 586§ 4z835PoKYgRL Y -

S ot SRR A >
%%%%9%‘%% A e e
a 2-fluoro-5- methoxyphenyl group, a 2,4,5-trifluorophenyl
group, a 3,4,5-trifluorcophenyl group or a cyclopentyl
group; R® is a 4-carboxyoxazol-2-yl group, a 5-oxo-4,5-
dihydro-[1,2,4]loxadiazol~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 pharmacologically acceptable
salt thereof according to (1), wherein

the general formula (I) is the general formula (I1),
wherein R is a phenyl group, a 2-fluorophenyl group, a 3-
fluorophenyl group, a 3-methylphenyl group, a 3-
ethylphenyl group, a 3-methoxyphenyl group, a 3-
ethoxyphenyl group, a 3-trifluorcmethoxyphenyl 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 1is an oxygen atom;



I soqui nol i ne- 2-car boxylic acid

4- car boxynet hyl -cycl ohexyl ester, - 23 -

trans- 6- ( 3- phenyl - ur ei do) - 3, 4- di hydr o- 1H i soqui nol i ne-
2- carboxylic acid 4-carboxynet hyl -cycl ohexyl ester,
trans-6-[3-(3-trifluoronet hoxy-phenyl)-ureido]-3, 4-

di hydro- 1Hi soqui nol i ne- 2-car boxylic acid 4-
carboxynethyl-cyclohexyl ester, trans-6- [3- (3,
4-di f' uoro-phenyl) -ureido] -3 4-di hydro-1| E-

i soq ol Lne-2-car bo yI| 1

4- Car%@ fh?? %@%P%h y?ﬁg ?cologlca;ly acceptable

SSH %é_(%cEEQQr 5ththvaﬁ¢5¥®ﬂﬁ ﬂﬂéﬂdgﬂpd%ﬁﬁ

|squ|no °ne- 2- carboxylic acid 4-

h I l,ye T
r%?g%géé“%? % %%%o?%%éﬁéﬁyﬁ§ﬁﬁF%onﬁ)3 4-di hydro-I H

£t $0QUIsNgRNe~ 21 e opHeng 19citeido] -3, 4-dihydro-1H-
4- car boxynet hyl - cycl ohexyl ester,

1%b@®§rﬁﬂCﬁﬁﬂ%lﬂﬂ@ﬁbcuneuﬁwkafidLQHdﬁﬂh&ﬁjﬂéﬁhﬂﬂnﬂymﬂ¢ME¥yl
-2- carboxylic acid 4-carboxynethyl -cycl ohexyl ester,
datans- 6- [ 3- (4-trifl uoromet hyl - phenyl ) -ureido] -3, 4-

di hydr o- 1H-i soqui nol i ne- 2- carboxyllc acid 4-
ecerbofEtundo-mrsirahexyiredgiael- 3, 4-dihydro-1H-

trans-6-[3-(3-ethyl - phenyl) urei do] -3, 4- d|q¥qho IF+
i spsppiTrel di e %‘C‘caafr%%ﬁ/]ﬁ aeiy T4 carboxymet

4- carboxynethyl Iohexyl ester,
R tEHEL B- 3 T¥ch Co VISSh% do) - 3, 4- di hydro | H

L TSt T B

isoquinoline-2-carboxylic acid t—4—carboxymebny¢—t—2—
methyl-r-l-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]—B,4—dihydro—
185-iscoquinoline-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,



- 24 - 6-[3-(3-ethoxy-phenyl)-ureido]-3,4-di hydro-1 H

i soqui nol i ne-2-carboxylic acid t-4-carboxynethyl-t-2-
nmet hyl -r- 1- cycl ohexyl ester,

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

I soqui nol i ne- 2-car boxyl i c- aggd-t - 4- car boxynet hyl -t - 2-
met hyl -r-1-cycl ohexyl ester or
6-[3-(3-trifluoromethoxy-phenyl)-ureido]-3,4-di hydro-

H i soqui noline-2-carboxylic acid
t?:'a%'sc-%r—q AXYIRERY L uC el Tt ~diHyoxel nhexad g est&rine-2-

21) The conpound or pharmacol ogically accept abl e

chabb e e afc iac aoidirke tythelthy 1 Whet Bite e €omgpound
represented by the general formula (I) is

tiiaaRs-6-[[33- (-t ifQ e ey Js e et} 1 )3; weati dyydr B 4 H-

i soqui nol i ne-2-carboxylic acid

A TgareXyrEtdyduicydliokedHcadsteylic acid 4-

trans- 6-[ 3- (3- et hoxy- phenyl ) -urei do] - 3, 4-di hydro- | H
Ciagrirepu st a2 Yesahdbeup i ¢ e 1

4- car boxynet hyl - cycl ohexyl ester, _ .
Qn%nﬁ;ayﬁ%;«%a%niyﬁ«qqquﬂhﬁQﬂ%ﬁmwye%ﬁ%la%aégéhhﬂﬁﬁ9a}h"

- 1H ]| i nol i ne- 2- i d 4 "
o Dol LG 2 PO 1 ¢ 28 S 4 AL BV L Y ey

tQ%QS-G-[S-(S-nBthoxy-phenyl)-ureido]-3,4-dihydro-lFL
%odﬁinoline-z-carboxylic acid

SRS bnery Tt o ) 30 87 Pl ol TRET S350 Rof T ne-
SR DO Sl b Ancarhoxy byl sevgbobexyl ester,
carboxymethyl-cyclochexyl ester,
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-isogquinoline-2-
carboxylic acid 4-carboxymethyl-cyclchexyl ester,
trans—-6-[3-(4-trifluorometnyl-phenyl)-ureido]-3,4-
dihydro—lH—isoquinoline—Z;carboxylic acid 4-
carboxymethyl-cyclohexyl ester,
trans-6-[3-(3-ethyl-phenyl) -ureido]l-3, 4-dihydro-1H-
isoguincline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester, |
trans-6-(3-cyclopentyl-ureido)-3,4-dihydro-1H-
isogquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl

ester,



trans-6-[3-(3-trifluoromethoxy-phenyl)-ureido]-3,4-
di hydro-1| Hisoqui nol i ne-2-carboxylic acid 4-

car boxynet hyl - cycl ohexyl ester,
trans-6-[3-(3,4-difluoro-phenyl)-ureido]-3, 4-di hydro-
H i soqui nol i ne-2-carboxyliggacid

4- car boxynet hyl - cycl ohexyl ester,

trans-6-[ 3-(2-fl uoro-5-nmet hoxy-phenyl)-ureido]-3,4-
di hydr o- 1H-i soqui nol i ne- 2-car boxylic acid 4-

rbo thyl -c X _
6t—a[éns m[% )((‘3( ﬂ¥ 6137ggﬁ)derney§i% 3é 4doﬁ nay4" dI]hildrO | H
%% ﬂg¥fr%e22c%§r ||é3§HidjL 4-carboxymethyl-t-2-
“boxynet hyl - exyl ester,

plert@rg,s -6~ (3%, thQJh)Q &}{4%95:{-_(81-3 4- di hydro 1H i soqui nol i ne

carboxyllc aci carboxynethyl cycl ohexyl ester
@3- (3-methoxy-phenyl) -ureido] -3, 4-dihydro-1H-
trans-6-[ 3-(3-ethyl -phenyl) - ureldo] 3, 4-di hydro-| H
1 S Al dire-2-carmxylic acid t-4- carboxymethyl-t-2-
4- car boxynet hyl -cycl ohexyl ester; (22) The conpound

mﬂnhylhnmp1&ydﬂghemmbr%$mexh@r conpound represented by
t he general fornula (I

)
G mc%q&ﬂ@qu@hwn@mnméu wes 130 4= 37 AydiBYRFe-1H-
i soqui nol | ne- 2-car boxyl i c acj
1 @it Dok yER 1T CRYRPBREXY 3648, er-carborymethyl-c-2-

trans-6-[3 et hox henyl ) -urei do]-3,4-d hydro-| H
%@%}n6T¥n%Y%l%%?ﬁ%%g?FEga%ld I Y

4-car y thy cIo exyl bl
transR%% gﬁj I@y I%%r&ﬁ% éﬁ§ Tg?%% %Cie%F yd?

914 tﬁé?@&fngé&QFdZnSaEBO¥Xh'Cwﬁgkglﬂ caebexyelLiv -
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-1H-
isoquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester,
trans—6-[3—(2,4,5—trifluoro—phenyl)—ureido]—3,4—dihydro—
1E-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-isoquinoline-2-

carboxylic acid 4-carboxymethyl-cyclohexyl ester,



cycl ohexyl ester,

trans-6-[ 3- ( 3- net hoxy- phenyl ) - urei do] - 3, 4-di hydro-I H
i soqui nol i ne-2-carboxylic acid

4- car boxynet hyl - cycl ohexyl ester,

trans- 6- ( 3- phenyl - ur ei do)= 32%4-4di hydr o- 1H i soqui nol i ne-
2- carboxylic acid 4-carboxynet hyl -cycl ohexyl ester,
trans-6-[3-(3-trifluoromnethoxy-phenyl)-ureido]-3,4-

di hydr o- 1H—isoquino|ine 2-carboxylic acid 4-

carbo ynet I - -

Ra e ns%6qF3n%3th %§¥§t§§é yﬁfeqy%(kﬁrel%?%lhydrol
dthb§%qﬁ¥n9qu% %OQQHQQQﬂdd%Bﬁﬁjiwc acid 4-

ar boxymet hyl -cycl ohexyl esteér,
r%%%y%e[t%y@cfydl@h@x%ums&@w pheny! ) - ur ei do] - 3, 4-
hydro- 1Hi soqui nol i ne- 2-carboxylic acid 4-
ﬂ%ﬁﬂ%ﬁﬁu et (py | -y 1o prest er), ~ureido] -3, 4-dihydro-1H-
trans- 6- [3 (3-fluoro-phenyl)-ureido]-3,4- dlhydro | H
il sseguindliine~-2~cardvoxyll iic sacid 4- carboxymethyl-cyclohexyl
4- car boxynet hyl - cycl ohexyl ester,
datans- 6- (3-mtol yl -ureido)-3, 4- dihydro | H i soqui nol i ne

-2- carboxylic acid 4-carboxynethyl - yclchexyl ester
tgrans-6-~[3- (2-fluoro-5-methoxy-pheényl)-ureid

Cgﬂgggisﬁgd[?rﬂ(ess%‘%ﬁ{?ﬂoﬁhen%y %%Fure}l{}gplCSé4 g dero IH-
é%ﬁ%%gg o '?%ﬁkﬁhe g%?Tsséggepiagre (gg?tT?ﬁereof
PGP0 1 3 e, Sorsauns, i gaent o o
££5E§i§5i£%ézéIé&?ﬁ@xfﬁ?@V&%lgr@LgQLbéx?mgthyﬁL@ybﬁbhexyl
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—dihyd;o—lH—
isoguinoline-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-fluorc-phenyl)-ureido] -3, 4-dihydro-1k-
isoguinoline-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,



I soqui nol i ne- 2-car boxylic acid

4- car boxy_et hyl -cycl ohexyl ester,

trans-6-[ 3-(2-isopropyl - phenyl)-ureido]-3, 4-di hydro-IH
- isoqui noline-2-carboxylic acid

4- car boxynet hyl - cycl ohexyl 2@ster,

trans- 6-[ 3- (2- net hoxy- phenyl ) - urei do] - 3, 4-di hydre-I H

i soqui nol i ne-2-car boxylic acid

4- carboxynethyl cycl ohexyl ester,
£ L8R8 603" b2 ethaxy fﬁﬁ%&%' @L@&%}Hﬂm iy dreriliffado-
squ|noI|ne 2-¢ar box

4- Gar tyl_—cygl ; 4-carboxyme
1frg%s%@ F '¥|so§%o%§%§%ﬁéhgﬁ?ﬁﬁf%|do] yIrldlhydre | H

1S P@Y o@SQ%TZ carboxylic acid

X carboxynethyl cycl ohexyl ester,
tirfaaRs-@6-[[3B3- (ﬁm@ﬂﬂWij)-wﬂmﬂ F-33 A dydioe 4 Hi -
isoquinoline-2-carboxy|ic acid
i4cearibexyinet+iH caoyelxoidxy laciest £rgarboxymethyl-cyclohexyl
trans-6-[ 3- (3-i sopropoxy- phenyl) -urei do] -3, 4-di hydr o-
eldtdrsoqui nol i ne- 2- carboxylic acid

4- car boxynet hyl - cycl ohexyl ester,

=66 [ B-RIBTY Lot et hokyd Bhehy P ) Liir & %1}'1_@0;4;%—2—
(g%gydro 1FL|so u_Pollnej%%cqggfxgl gohe 9 Sster,

o f»goqum%*n%'ﬂ%*'%%?%ﬁah@? AL % -
%{Qﬁé%“ﬁ% %% %ef%oxy %E% éﬁ; Ct?e?ao]-3,4-
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-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-cyclchexyl ester or
trans-6-[3-(3-ethyl-phenyl) -ureido]-3,4-dihydro-1H-
isoguinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl

ester;



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

car boxynet hyl - cycl ohexyl ester,
trans-6-[3-(2,4,5-trifluoro-phenyl)-ureido]-3,4-di hydr
o- 1H i soqui noline-2-carboxylic acid 4-carboxynethyl -
cycl ohexyl ester, - 27 -
trans-6-[3-(3,4,5-trifluoro-phenyl)-ureido]-3, 4-di hydr
o- 1H-isoqui noline-2-carboxylic acid 4-carboxynet hyl -
cycl ohexyl ester,

6'[31§§ f&ygr OPQSEM&) Hrﬁhd9ha§o4oghaﬁﬁﬁ9 lidce tab%e

|squ|n i ne- oxy Ic acld t-4-carboxynethy
srethyh v dore wel-ohenyly @st M1 )9r wherein the compound

S B (S dor o pheny) —ur e do] -3 4-di hydr o-1H
HeSRMERAIdAN @20l bexWriaQ &eitnilaA- (@r boxymet hyl - t - 2-

met hyl -r-1-cycl ohexyl ester; (24) The conpound or
tphargresol Bgizcd e raceeptraile-u ssal do tHikreol 1 tagdor i g

to (1), wherein the conpound represented by the
4}ﬂgﬂ£ﬂoﬁ1ﬂﬂﬁﬂiﬁdﬂ@oxxﬂ1c acid 4-carboxymethyl-cyclohexyl

trans-6-[ 3- (2-fl uoro-phenyl)-ureido] -3, 4-di hydro-| H
dsgogui nol i ne- 2- carboxylic acid
4- car boxynet hyl - cycl ohexyl ester

=6 (3 (3= 3pr %Xﬂr gt )T iRl = 3, 4- g YRR e HE
éﬁ%ég%;%égﬁé Tc%§§$ﬁﬁ€ llgb%étg?va bﬁﬁymethyl—vyclohexyT

trans- 6-[ 3-(3- et hoxy- phenyl) urei do] - 3, 4-di hydro-| H
§0%ut nol i ne- 2- car boxyl i ¢ aci d

T B B ) e
isoquinoline-2-carboxylic acid 4-carboxymethyl- cyclohexyl
ester,

trans-6-[3- (2-ethoxy-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,

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

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

carboxymethyl-cyclohexyl ester,



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

car boxynet hyl - cycl ohexyl ester,
trans-6-[3-(2,4,5-trifluoro-phenyl)-ureido]-3,4-di hydr
o- 1Hi soqui nol i ne-2-carboxylic acid 4-carboxynethyl -
cycl ohexyl ester, - 28 -
trans-6-[3-(3,4,5-trifluoro-phenyl)-ureido]-3, 4-di hydr
o- 1H-isoqui noline-2-carboxylic acid 4-carboxynet hyl -
cycl ohexyl ester,

t8ahd~62- @LQQL@tﬁBﬁ Ys)-fUkR ]g'h%nﬁrlql—hiﬁtﬁ%d]hk&él—
|squ|noI|ne 2-car oxyllc aci car boxynet hyl - c- 2-
dret o111 eyehohexyheest-@ar®oxylic acid 4-

6- [ 3- (2-fl uoro-phenyl)-ureido]-3,4-di hydro-| H
dagbepuiymeltinye -2ycachexylli @sacird t - 4- car boxyTnet hyl -t - 2-
nethyl-r-l-cyclohexyl ester; (25) The conpound
taeoer-di-i§ -t(@ ~frE)t homtyerSeime tihe ~mhemuaundi repteseht £d by
the general fornmula (1) is

diratvs-oa1f3-Eraiineld smemAdraarei lda] -85 dthydro- | H
|squ|noI|ne 2-carboxylic acid

%@yﬁé& ImAY.ChpiestexAs t st er |
gréﬁgiﬁﬂ glfsel§93rop%|-FheQ§5% gfel 4 §d4 9 E g_nyé£%—
box I ;
rgﬁ; OJ%gﬁfgyeéﬁoxy%ﬂﬁéﬁffi%%%Q%d%]cﬁpgpﬁY%e%h%l
d gﬂ%?parboxyllc acid
ynet ‘cycl ohexyl ester,
Ma%{b&éi 13- (2- @twﬂlﬁdéw&a{wylar@m@ fo}; 8,4ihydro-

di hydr o- 1H—|squ|noI|ne 2-carboxylic acid 4-
1BE-isoquinoline-2-carboxylic acid 4-carboxymethyl-

cyclohexyl ester,
6—[3—(2—fluoro—phenyl)—ureido]—3,4—dihydfo—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-1l-cyclohexyl ester;

(24) The compound or pharmacoclogically 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-carpoxylic acid 4-carboxymethyl-cyclohexyl
ester,
trans-6-[3-(3-isopropyl-phenyl)-ureido]-3, 4-dihydro-1E-
isoquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl

ester,



car boxynet hyl - cycl ohexyl ester,
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-(3,4,5-trifluoros,phenyl)-ureido] -3, 4-di hydr
o- 1H i soquinoli ne-2-carboxylic acid 4-carboxynet hyl -
cycl ohexyl ester,

6-[ 3- (2 fl uoro-phenyl ) -ureido] -3, 4-di hydro-| H
‘ Sog,y e Zearboxyl e aold &y ds 0as bexynRidnd <612

2 fI . «
LG S et o o

g& yI-r-I-cycIohexyI ester; (26) An acyl - coenzyne A
i acyl gl ycerol acyltransferase i nhi bitor conpri sing

8% AN AGtd Ve - dg-edi et dies 69l e @y COMPOUNGL DF3, 4~
pharnacologlcally accept abl e salt thereof accordlng

dioame-ane- ifodulind 0l (28)-caf2FYy N ¢ eedi @gé suppr essant
and/ or an anorectic conprising as an active
dargreeditentth t heryeofolee conpottnglr or - phar macol ogi cal |y
acceptabl e salt thereof according to any one of (1)
troar(259- [ 3312, 4.28)t A Pheagrmceuenchl ~edvapesi t§oh-dihydro-
conpr|5|ng as an active ingredient thereof a coTpound

Gt Rd e B TAr FYrPeEtebt abfedsAr faFReF ¥BE Y
accordlng to any one of (1) to (25) ; (29) The
?ﬁﬁ% it i et %onposition according to

trans-6-[3-(3,4,5-trifluoro-phenyl)-ureido]-3,4-dihydro-
1H-isoquinoline-2-carboxylic acid 4-carboxymethyl-
cyclchexyl ester,
6-[3-(2-fluoro-phenyl)-ureido] -3, 4-dihydro-1H-
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-1l-cyclohexyl ester;

(25) The compound according to (1), wherein the
cempound represented by the gereral 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-
isoquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl

ester,



(28), wherein the pharnmaceutical conposition has an
acyl - coenzyne A. diacyl glycerol acyltransferase
inhibitory effect; (30) The pharnaceutica
conposition according to (28), wherein the

phar maceuti cal conpositian h@s-a feeding suppressant
ef fect and/or an anorectic effect; (31) The

phar maceuti cal conposition according to (28), wherein
t he pharmaceutical conposition is intended for the

EPEAT B0 Anaror (PP AR Uy B Ay Commye A AT

|

préven by an acy]-cdenzy A
;dLacyl hX%%L%LGQEQd&§QQ%f%E§§?44@Hﬂ%&ﬁ?ﬂéﬂﬁjﬁHEYClohexyl
Egﬁf The pharmacéuti cal conmposition according to
c628). wherein the pharnaceutical conposition is
intended for the treatment and/or prevention of a
daseage [caused « Rk j-erreasath-atdmeoenzyaeics -3, 4-
di acyl gl ycerol acyltransferase activity; (33) The
dAhaidrRca - ol queienasid-or atsordi gy d4oid (28), wherein
t he pharnmaceutical conposition is intended for the
daréeat-nertt lanid/ orc jpyhesgnt icat of, a di sease whose
synptons are treated, inproved, alleviated and/or,
tpreeeeTfielB Hy2 4 hvhi i 13 g Syt Reen ymgr gido] -3, 4-dihydro-

di acyl gl ycerol acyltransferase, such that triglyceride
kﬂnﬁ%ﬂﬁ#%99¥rneTﬁ?cﬁ?ﬁﬁ%ﬁ%%ﬂ,a?%éu?f?% ?ﬁy@%gBygésed

absorption of triglyceride; (34) The pharnmaceutica
¥ orfSctording to (28), wherein the

FOATTETL > aht o1 prouentron Bl il SEass Moges oinvare-
1H-isoquinoline-2-carboxylic acid 4-carboxymethyl-
cyclohexyl ester,
6—t3—(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-
isogquinoline-2-carboxylic acid t-4-carboxymethyl-t-2-
methyl-r-1l-cyclohexyl ester;

(26) An acyl-coenzyme A: diacylglycerol
acyltransferase inhibitoxr 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 ingredient thereof a compound or
pharmacologically acceptable salt thereof according to

any one of (1) to (25);



synptons are treated, inproved, alleviated and/or
prevented by inhibiting acyl-coenzyme A:

di acyl gl ycerol acyltransferase such that triglyceride
synthesis is inhibited; (35) The pharnaceutica
conposition according to- (28), wherein the

phar maceuti cal conposition is intended for the
treatment and/or prevention of adiposity, obesity,
hyperli pi dem a, hypertriglyceridem a, |ipidosis,

| U3 A SIS, BV O0Bneb gRBL s BhyE9SEng 25 an
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phrop I'abetic retinopathy, and diabetic

aGE%FQQBQEOQQEBy%he§€b§r@%Eor@@&batboﬁwy oicalst e) to
nmel fitus, nonal coholic steatohepatitis, polycystic

(9¥ar.y syndrone, arteriosclerosis, atherosclerosis,
di abetic atherosclerosis, ischenmc heart disease, or
bul i na; {86)pThempbannacelt coabosdnposi eicopradear diong
to (28), wherein the pharmaceutical conpositionis
(28t gnaee refior thive theeataremt iafd/ sloMRAEEHitqdM &Y 37 acyl-
adi posity or obesity; (37) The pharmaceutical, ..
cemrogie Pon ddesardilnF el @)l Eame e R ihel nnibitory
pQgrnaceuticaI conposition is intended - 33 for the
iﬁ%%ﬁhmntland/or prevention of hyperlipidem a,
ypertriglyceridem a, li.pidosis, insulin._resjsi: .
syngﬁéﬁé,l%ﬁpg'?é@a&qﬁiﬁéﬂt&qgaﬁ%%glﬁﬁaéﬁ%ﬁﬁﬁﬂf%o
etic complication [ i n I | & PEL L phera
roHRE kbt S T Shat hy o SEE Er PR PR
fégéfgﬁngJB@régggﬁHz%%%ééf and/or an anorectic effect;

(31) The pharmaceutical composition according to
(28), wherein the pharmaceutical composition i1s 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 1is 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



macr oangi opat hy), cataract, gestational diabetes

mel litus, nonal coholic steatohepatitis, polycystic
ovary syndrone, arteriosclerosis, atherosclerosis,

di abetic atherosclerosis, hypertension,
cerebrovascul ar disorder,- Bbrenary artery di sease,
fatty liver, respiratory abnornmality, |ower back
pai n, knee osteoarthritis, gout, or cholelithiasis
caused by obesity; (38) The pharmaceutical conposition

iateididyy tr@s(128)hg Wherighddes harmeauti 6alor
conposition is intended or the treatnent and/or

tprieMerdd-amegf hyperlipidem a, hypertriglyceridem a,
di abetes, arteriosclerosis, or hypertension caused by
obesi(By;) (88) phhemphaunmicelt icoalosdnpiesi tadew rateer diang
to (28), wherein the pharnmaceutical conposition is
(2®)endet refigr tthve Mupmaessitoicaf datpabsorgt i on fxrioended
the smal | |ntest|ne (40) Use of a conpound or
fp]ifartlﬁ?(:dlr@gﬁt@%ﬂﬂty a cﬁeqom@rsfamn mer@ailmm direse
one of &? for pr.oducjng
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|- yce r ferase 42)
iﬁ use accor ndg#?q%%%%tlﬁﬂg¥ %¢§ g% a?%%%%u écal
canposidj.on is a conposition |ntended for the
%uppresé%on of feeding and/or appetite; (43) The use

accor@sngthe pAdrmawkereicait Remposition according to
(28), 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,
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 cocmposition is intended



phar maceutical conposition is a conposition intended
for the treatnent and/or prevention of adiposity,
obesity, hyperlipidem a, hypertriglyceridem a,

| ipidosis, insulin resistance syndrone, inpaired

gl ucose tol erance, diabetesyz diabetic conplications
(i ncluding diabetic peripheral neuropathy, diabetic
nephr opat hy, diabetic retinopathy, and diabetic

macr oangi opat hy), cataract, gestational diabetes
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rigvsugd g ras sanc e a teyrrdrioneg © § hpal pedl gflugbskes mellitus,
tol erance, diabetes, diabetic conplications
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pal n, nee osteoarthritis, gout,
or cholelithiasis causea by obesity;

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

(39) The pharmaceutical composition according to
(28), wherein the pharmaceutical composition is intendea
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 pharmaceutical composition;

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

pharmaceutical composition is a composition intended for



or cholelithiasis caused by obesity; (46) The use
according to (40), wherein the pharmaceutica
conposition is a conposition intended for the
treatment and/or prevention of hyperlipidem a,
hypertrigl yceridem a, di abeBeés- arteriosclerosis, or
hypertensi on caused by obesity; (47) The use according
to (40), wherein the pharnmaceutical conposition is a
conposition intended for the suppression of fat

+BRS QHpLian forom he Smlden d e st i ngs o d#8)1 f-det hod

for inhibiting acyl-coenzyne A: diacylglycero
REMIttr=angfarass, conprising adm nistering a

phar macol ogi cal |y effective anmount of a conpound or

phar acol ogecalsky aaceeptiall & csal40)t,herreafe iacaaradi ng to
any one of (1) to (25) to a warm bl ooded ani mal; (49)

ph aretatvea: tfigra Is upprpessi migprf eksli mgcamud ot i appett¢rded for
conpri sing adm ni stering a pharmacol ogical |y

téfef eptinge Efsunto foff ee Egrpound/ oF ke kol ogi cal |y
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(25) (#8)aTh&r MSK 66663 Famigndlc (4036 WIB)e AR dtthod for
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Jggﬁgﬂiﬂ&ék%@ﬁﬁrome, impaired glucose tolerance, diabetes,
diabetic complications (including diabetic peripheral
neuropathy, diabetic nephropathy, diabetic retinopathy,
and diabetic macroangiopathy), cataract, gestational
diabetes mellitus, nohalcoholic 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 neurcpathy,

diabetic nephropathy, diabetic retinopathy, and diabetic



hypertriglyceridem a, lipidosis, insulin resistance
syndrone, inpaired glucose tol erance, diabetes,

di abetic conplications (including diabetic peripheral
n_eur opat hy, diabetic nephropathy, diabetic
retinopathy, and di abetic- ®actoangi opathy), cataract,
gestational diabetes nellitus, nonalcoholic

st eatohepatitis, polycystic ovary syndrone,
arteriosclerosis, atherosclerosis, diabetic
m@fch%e@%%%lys csehede h@@rsttaebﬁﬁ@ae dibdudd Metlitus,
(52) The nethod according to (50), wherein the

ndinsease oi1s cadi-pesicheert iakesi sl Rt ithewetthad/ndrome,
according to (50), wherein the disease is
ahyteerilospildewisd,s , hyéretrdsgl lyeorrsidemdd,abdtiipt dosi s,
insulin resistance syndrone, inpaired glucose
attdlegroande r odilsh e o e ricatsatdry  crmmsh reatd onst 43 ntd Leli dry
di abetic peri pher al neurgPathy, di abeti c r_ephropat hy,
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obe3|ty, (54) The 'nethod according to (50), wherein
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di abetes, arteriosclerosis, or hypertension caused by
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from
hypertension caused by obesity;

(47) The use according to (40), wherein the
pharmeceutical composition 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 amcunt of a compcund or pharmacologically
acceptable salt thereof according to any one of (1) to

(25) to a warm-blooded animal;



the small intestine, conprising adm nistering a

phar macol ogi cally effective anount of a conpound 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 accordi ng-tggany one of (48) to (55),
wherei n the warm bl ooded animal is a human. In the
present invention, a "halogen atont refers to a
fluorine atom a chlorine atom a bromne atomor an
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group, an s-butyl group, a t- butyl group, a pentyl
gFDUPso & wsOpenlybded oupimal 2- nmet hyl butyl group, a
neopentyl group, a 1-ethyl propyl group, a hexyl

gr oup(51an TirsohexgHodyraomgnr &g e hyd Pent whergpouphe a
3- et hyl pentyl group, a 2-nethyl pent group, a 38
disez byl penegipgs dup; gb@SBtMinﬁVﬁ?KéQPyﬁe@Féup, a

2, 2- di et hyl but yl group, . a 1,1- dlnethylbut rou
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15b§%1@ngeg%ropathy, diabetic retinopathy, and diabetic
macroangiopathy), cataract, gestaticnal 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 nephrovathy,
diabetic retinopathy, and diabetic macroangiopathy),
cataract, gestational diabetes mellitus,.nonalcoholic
steatohepatitis, polycystic ovary syndrome,
arteriosclerosis, atherosclerosis, diabetic

atherosclerosis, hypertensicn, cerebrovascular disorder,



In the present invention, a "1-C6 hal ogenated al kyl
group" refers to a group in which 1 to 5 of the sane
or different above-nentioned "hal ogen atont are
bonded to the above-nentioned "1-C6 al kyl group”
Exanpl es thereof include-a37rifluoronethyl group, a
trichloronethyl group, a difluoronethyl group, a

di chi oronmet hyl group, a di brononethyl group, a
fluoronet hyl group, a 2,2,2- trifluoroethyl group, a

cArdndriyf iaGHlear0etiRya @, OuR 18, 23 RIOMRI - Group, a
2-chl oroet hyl "group and a 2- fluoroethyl group. ‘The

aChoGhahdltggenaied aded p@reup Hriee pyefeyaldng i 1O OWbut,
in which 1 to 5 of the sane or different

cabahe-lrdnttihdreed s’ lkaluegen gt adesirteybonded to the
above-nentioned "1-C4 al kyl group” (1-C4 hal ogenat ed

al kyl(54n olipl, meohedpreferdbing aogr(Gp ,i whetriedhh thieo 5

of the sanme or different above-nentioned "hal ogen
datS@msearles wﬁ}@@ﬁlﬁqﬂﬁ@raﬁwmqw?'qem,alCﬁQ/éhbetes,
group" (C.-C2 , hal ogenated al kyl group), and even nore
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propoxy group, i 'Sopropoxy group,
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a pentoxy group, a 2-nethyl butoxy group, a

adryetdid propoxy t@r @M, o ey BxYo DSOS aimal; and
2, 3-di net hyl but oxy group.

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

In the present invention, a "halcgen 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;-C¢ 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 neopentyl group, a l-ethylpropyl
group, a hexyl group, an isohexyl group, a 4-methylpentyl

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



The Cl1-C6 al koxy group is preferably a |linear or
branched al koxy group having 1 to 4 carbon aton(s)
(Cl-C4 al koxy group), and nore preferably a methoxy
group or an ethoxy group (Cl-C2 al koxy group) In the
present invention, a "Cl-C63halogenated al koxy group”
refers to a group in which 1 to 5 of the sane or

di fferent above-nenti oned "hal ogen atont are bonded to
t he above-nenti oned "Cl-C6 al koxy group”. Exanples
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include a trifluoromethyl group, a trichloromethyl group,
a difluoromethyl group, a dicnloromethyl group, a
dibromomethyl group, a fluoromethyl group, a 2,2,2-
trifluoroethyl group, a 2,2,2-trichloroethyl group, a 2-
bromoethyl group, a 2-chlorocethyl group and a 2-
fluorocethyl group. The C;-C¢ halogenated alkyl group is
preferably a group in which 1 to 5 of the same or
different above-mentioned "halogen atom"™ are bonded to
the above-mentioned "C;-C4 alkyl group" (C;-C, 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 apove-mentioned "C;-C; alkyl group" (C.-C;
halogenated alkyl group), and even more preferably a
trifluoromethyl group.

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

refers to a group in which the above-mentioned "C,-Cs



propoxynet hyl group, an isopropoxynethyl group, a

but oxynet hyl group, an s-butoxynethyl group, a t-

but oxymet hyl group, a 2-nethoxyethyl group and a 3-

i sopr opoxypropyl group. The (Cl-C6 al koxy) - (Cl-C6

al kyl) group is preferahlyz@ group in which one
above-nentioned "Cl-C4 al koxy group” is bonded to the
above-nmentioned "Cl- C4 al kyl group” ( (Cl-C4 al koxy)
- (C1-c4 alkyl) group) , nore preferably a group in

i ¢h _one aboye;nentioned "C al ke [ -
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In the present invention, a "Ci1-C¢ 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;-Cs alkoxy group". Examples
thereof include a trifluoromethoxy group, a
trichlorcmethoxy group, a difluorcmethoxy group, a
dichloromethoxy group, a dibromomethoxy group, a
fluoromethoxy group, a 2,2,2-trifluorocethoxy group, a
2,2,2-trichloroethoxy group, a 2-fluorcethoxy group and a
pentafluoroethoxy group. The C;-C¢ halogenated alkoxy
group 1is 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; alkoxy group" (Ci-C4
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;



"Cl-C6 al kyl group” is bonded to a sulfinyl group, and
is a linear or branched al kyl sul finyl group having 1
to 6 carbon atom(s). Exanples thereof include a

met hyl sul fi nyl group, an ethylsulfinyl group, a
propyl sul finyl group, an +seprepylsulfinyl group, a
butyl sul fi nyl group, a pentylsulfinyl group and a
hexyl sul fi nyl group. The Cl1-C6 al kyl sul finyl group is
preferably a linear or branched al kyl sul fi nyl group

Jﬁﬁeﬁylékéﬁgﬂ'ﬁ?tégnhgi9@&§3té81a§40§§kﬁkgﬁbs'n¥hd even

grou re preferably a nethylsulfinyl group or an

r@@lpg@ié%l)gré)W1(@h&?on@4ﬂqyéﬁ%ﬂété}){}b group), and

even nore preferably a nmethylsulfinyl group. In the
present thavetdsemt anveA+t€6ml kylc@r,bapys1k@xpupiC,-Cs
refers to a group in which one above-nentioned "Cl-C6
aldeyll) groups” ixsebomde to greay bonybhjcloupne &xenptes

t hereof include an acetyl group, a propionyl group, a
mnthirgriedyr'sup Ceanl kevbugyeyb " gisupongdepeandpl above-
group, a plvaloyl roup and a val eryl group. The C2-C
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onyl group
isopropoxypropyl group. The (C;-Cgs alkoxy)-(C1-Cs alkyl)
grcup is preferably a group in which one above-mentioned
"C1-Cs; alkoxy group" is bonded to the above-mentioned "C;-
Cq alkyl group" ((Ci-Csq alkoxy)-(Ci-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" ((Ci-C; alkoxy)-(C;-C; alkyl) group), and
even more preferably a methoxymethyl group.

In the present invention, a "C;-Cgs alkylthio group"
refers to a group in which one above-mentioned "C;-Csg
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, & propylthio group, an isopropylthio group, a
butylthio group, an isobutylthio group, an s-butylthio
group, a pentylthio group, a l-ethylpropylthio group and

a hexylithio group. The C:~-Cs alkylthio group is



Exanpl es thereof include a nethoxycarbonyl group, an
et hoxycar bonyl group, a propoxycarbonyl group, an

i sopr opoxycar bonyl group, a butoxycarbonyl group, an

i sobut oxycar bonyl group, an s-butoxycarbonyl group and
a t-butoxycarbonyl group. ZThe-C2-C-7 al koxycar bonyl
group is preferably a group in which one
above-nmentioned "Cl-C4 al koxy group” is bonded to a
carbonyl gr oup (C2 C5 al koxycarbonyl group), nore

ef]:?%car%ony]] %%)é%?g%%%haﬁcgoxy %I%Igr%ﬁ%u% ving 1
t%nda QUEN, J1Pr ecowsfer%btm aﬂﬁ&ﬁ.‘@ﬁ&%?@ﬁiﬂ oroye. In

the present |nvent|on
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carbonyl group to which 1s bonded one above- nentloned

¢,Ch1G51ahkyl ggoapp’;, bsdberded nodcam r@fgiagroup.
Exanples t hereof include an acetam de group, an
refdhl carbonyta@am no  group, a propylcarbonylanino
group, an isopropyl carbonyl am no group,
but ylIcarthenprasens gnogpt iand ah'Kéoﬁat@lbﬁl%@h§Laﬁino
group. The nono-C2-C7 al kyl car bonyl am no group is
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propylsulfinyl group, an isopropylsulfinyl group, a
butylsulfinyl group, a pentylsulfinyl group and a
hexylsulfinyl group. The C;-Cs alkylsulfinyl group is
preferably a linear or branched alkylsulfinyl group
having 1 to 4 carbon atom(s) (C;-Cs alkylsulfinyl group),
more preferably a methylsulfinyl group or an
ethylsulfinyl group (Ci-C; alkylsulfinyl group), and even
more preferably a methylsulfinyl group.

In the present invention, a "Cy;~-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, & butyryl group, an isobutyryl group, a pentanoyl
group, a pivaloyl group and a.valeryl group. The C,-Cy
alkylcarbonyl group is preferably a group in which one

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



sul fonyl group to which is bonded one above-nenti oned
"Cl-C6 al kyl group” is bonded to an am no group.
Exanpl es thereof include a nethyl sul fonyl am no group,
an ethyl sul fonyl am no group, a propyl sul fonyl am no
group, an isonropylsul fanyfam no group, a

but yl sul fonyl am no group, a t-butylsulfonylam no
group and a 2- ethyl butyl sul fonylam no group. The
nono- C1- C6 alkylsulfonylanino group is preferably a

whi | 1 h ded

IR B LR S R
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SRLFEESES SHELR LoviosChgCh sttty s, e

a@k&ﬂk%%%%?@ilggbﬂpq Q%Q%Pev@ﬁp&%fg t¥2ferably an acetyl
yl sul f onyl am no group) and even nore preferably a

greiy! sul fonyl am no group. In the present invention, a
"nDno Cl-C6 al kylam no group” refers to a group in
whi chnopeeapo¥eenent hosadiohClaC8Catl&ylalgraupradisonyl
bonded to an am no group. Exanples thereof include a
greiip)| amfeesgroup, caeuet byl afiinh gmougbove mreopyd arddho
group, an |sopropylan1no group, a butylanm no group
"&n-Cs obLt g vand rroagyt oufp b@md%dbu@yaaﬁ@ﬁleonymgr@\a@up, a
t- butylan1no group (g?ntylan1no gr Qup,
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t-butoxycarbonyl group. The C,-C; alkoxycarbonyl group is
preferably a group in which one above-mentioned "C;-Ci
alkoxy group" is bonded to a carbonyl group (Cz-Cs
alkoxycarbonyl group), more preferably a methoxycarbonyl
group or an ethoxycarbonyl group (C;-Cs alkoxycarbonyl
group), and even more preferably a methoxycarbonyl group.
In the present invention, a "mono-C;-C;
alkylcarpbonylamino group" refers to a group in which a
carbonyl group to which is bonded one above-mentioned
"C,-C¢ alkyl group" is bonded to an amino group. Examples
thereof include an acetamide group, an ethylcarbonylamino
group, a propylcarbonylamino group, an
isopropylcarbonylamino groﬁp, a butylcarbonylamino group
and an isobutylcarbonylamino group. The mono-C;-C5
alkylcarbonylamino group is preferably a group in which a

carbonyl group to which is bonded one above-mentioned



nmet hyl ami no group or an ethyl am no group (nono-Cl-C,
al kyl am no group), and even nore preferably a

nmet hylam no group. In the present invention, a
"di-(01-C6 al kyl) amno group” refers to a group in
which two of the sane or - dif f-erent above-nenti oned
"Cl-C6 al kyl group” is bonded to an am no group.
Exanpl es thereof a dinmethylam no group, a

di et hyl am no group, a di propylam no group, a

ndi L SORMAAM! PR "IHAURBordcd BY WRAMEMIGIrPhip dmono-Co-
di i sobutyl am no group, a dipentylam no group, a

cdi HB10PEd Y1 Sy Non B O Upr oo M) Neepenpyt agtaplgroup, a

di hexyl am no group, an N-ethyl-Nnethylam no group, an
abletmmt hyl gNoppopyl am rohgloappoaylamino group (mono-Cp-
N-i sopropyl - N-net hyl ami no group, an

Ch- dlkyl cat et hyimmaoggrepp, andNeveobubyk- Nreferably an
met hyl ami no group, an N-nethyl-N-pentylam no group, an
aNetEgsdpengyPLR- net hyl ani no group, an

N-et hyl - N-propyl am no group, an
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kyl) am no group), and even nore preferably a

e&lnryatswlz@myn@mgrnwr@;rolu@ t he grgsAu li fvetdrdho &roup, an
"C3-C6 cycloal kyl group" refers to a cycl opropyl

igomip va seyl Hooiyitaydi ngr @utpurg a butylsulfonylamino group,
a t-butylsulfonylamino group and a 2-
ethylbutylsulfonylamino group. The mono-C;-Cg
alkylsulfonylamino group is preferably a group in which a
sulfonyl group to which is bonded one above-mentioned
"C,~-Cq 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:-Cg alkylamino
group" refers tc a group in which one above-mentioned
"Cy;-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



cycl opentyl group or a cycl ohexyl group and is
preferably a cyclopentyl group for R or a cycl opropyl
group for the other noieties. In the present

i nvention, a "phenyl am nocarbonyl group that nmay be
substituted with 1 to 5 grogp(s) independently

sel ected from Substituent Goup A" refers to a group
in which an am no group to which is bonded a phenyl
group (that may be substituted with 1 to 5 group(s)

d I i
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group(s) |ndependently sel ect ed fron1a hal ogen
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group, a Cl1-Co6 alkoxy group, and a Cl-C6 hal ogenat ed
ral KXY IGO0 WhoupTeirel pirefeycd yy Bamphenyd sommocateomdno-
group, a 2- fluorophenyl am nocar bonyl group, a 3-

;- aer @bkehyth amd ngcanbons yprgfeuppla 3- group in which one
nethylphenylan1nocarbon¥ group, a 3-

agtawe presviyil airicho dhrﬁgnnggLOQPOLQ"gls bonded to an amino
met hoxyphenyl ami nocar bonyl group, a 3 - 46

EIHEXY GriCaog aKBOAFLRGr 669@& 4more prefe*ab‘y a

trlfluoroneth | phenyl am n bon rou
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f ro Iar nlno arbonyl rou Y Iu ro-

tx 4éuorophenylan1nocarbony| gr oup or a 3 4, 5-
qu ‘uor ophenyl am nocar bonyl group, and even nore

In the present invention, a "di-(Cy-Cs alkyl)amino
group" refers to a group in which two of the same or
different above-mentioned "C;-Cg alkyl group" is bonded
to an amino group. Examples thereof 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--Cs alkyl)amino group is vreferably a group in

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



preferably a phenyl am nocar bonyl group, a 2-

fl ucrophenyl am nocar bonyl group, a 3-

fl uor ophenyl am nocar bonyl group, a 3-

met hyl phenyl am nocar bonyl group, a 3-

et hyl phenyl am nocar bonyl grggp, a 3-

nmet hoxyphenyl am nocar bonyl group, a 3-

et hoxyphenyl am nocar bonyl group, a 3-
trifluoromet hoxyphenyl an nocar bonyl group, a 3,4-

ﬂé{ Ihgor %ﬁhe,ngl am Q%%%Lt%%n)é qarnpll,}pd (»{qgfo(é Cy

enylan1nocar onyl group or a

| o grou
tlﬁa %%%h%%pﬁwnnwebwéf@f% Arﬁirﬁ@tr&(?ﬁﬂﬁ group,

entlon group that nmay be substituted

aW'dtwtétllW%nEi*QJ QRS dndapendentyy-N-sed st Btnif®myroup
Substituent Goup A" is preferably a phenyl group

tdhat (aray, bel subsihim egrobph, 1ah 3vehoMpEs) preferably a
|ndependently sel ected froma hal ogen atom a Cl1-C6

dlnleth vl grdtl.C6 hal ogenat ed al kyl group, a Cl1-C6
al koxy group, and a Cl-C6 hal ogenated al koxy group,
mor e Inpreékee palslsgna p@@@wh-gnouﬁi'ﬁbzcél®b¢b©héhyl group”
group, a 3- fluorophenyl group, a 3-nethyl phenyi
iU & 3 -CUTLORTIABN mmpgr@u@yci’aogu hex9pheny|
gro a 3- et hoxyphenyl
qu%$%qqﬁw%”&ﬂq®?éﬁ%ﬁ%?C%? gx%fsgroup and is preferably

trifluoromnet phen a_3,4-difl uorophe y -
roi Sl P TR e Chot phery o bty L agFoe8 For tne
trlfluorophenyl group or a
tqé% ¢ ?Thorophenyl group, and even nore preferably

a pheﬂ'yltr@ %se@“‘@ fﬂ\}@{&%}?nyé %%léfhﬁccarbonyl
fl uorophenyl” group, a 3-net hyl phenyl group, a 3-

group that may be substltuted with 1 to 5 group(s)
independently selected from Substituent Group A" refers
to a group in which an amino 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 seiected from a halogen atom,
a C1-Cg alkyl group, a C;-Cg halogenated alkyl group, a
C;-Cs alkoxy group, and a C;-Cg halogenated alkoxy group,
more preferably a phenylaminocarbonyl group, a 2-
fluorophenylaminocarbonyl group, a 3-
fluorophenylaminoccarbonyl group, a 3-
methylphenylaminocarbonyl group, a 3-
ethylphenylaminocarbonyl group, a 3-

methoxyphenylaminocarbonyl group, a 3-



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

et hoxyphenyl group, a 3-trifl uoronethoxyphenyl group,
a 3,4-difluorophenyl group, a

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

2,4,5-trifluorophenyl groupsgeln the present invention,
a "heteroaryl" refers to a 4- to 7-nenbered

het eroaryl group that contains 1 to 3 sulfur atom(s),
oxygen aton(s) and/or nitrogen aton(s) and may

%g%nFU&qL?bﬁf%f%%O% g&gﬂggd to 2 oxyggﬁ ;?onghiCh
t@ﬁ@ﬂﬁd?%ﬂé%lj¥§ il 06, R My 9rPup 2 4 enyl

group, 'yl “group, an azepi nyl group, a
t&wﬁaﬁﬁdme&r%pheamaﬁalmﬂﬂorgno@ﬁom oxazod vl
group, an isoxazolyl group, a thiazolyl group, an
d 5oty ezl afly 1GiaHd c s Blord; 4 -g oxas az of yi 1 s ooHp5- a
1, 3,4-thiadiazolyl group, a triazolyl group, a
rteathreazaihA nygraoipyo caa tiviradi azobys, gr cupd . Sa pyranyl
group, a pyridyl group, a pyridazinyl grou a
yirdi Id ol apyH e gl rerek 120 P a 2 P gRoup. 37 ‘Ee5‘
heteroaryl may be condensed with another aromatic

tcry:cﬂmcorgmwmn%amf@eheww@ @(@ﬁ%‘i"é% BPT3uch

het er oar ude a . benz hle roup
5%%& %‘ BrAgninesce Qd%%%%@bl I group, a
ui no ou and n roup The het eroaryl
fiyiﬁ%ﬁkﬁékn %P?ﬁﬁ %f %¥%ﬁ% 3- i soxazol yl group
AP BBt M- B B J[dgéoggoug gL a pyrazinyl

r P, nore pre pyrazolyl group, a

%%f é%?daﬁﬂﬁ%@br@b@yih@@é@ﬁylaQBOUpa a 2-pyridyl

pyridyl group, a pyridyl group or a 2-
@yﬁﬁiﬁﬂéﬁyﬁﬁﬁ&%bcarbonyl group, a 3-
methoxyphenylaminocarbonyl group, a 3-
ethoxyphenylaminocarbonyl group, a 3-
trifluoromethoxyphenylaminocarbenyl 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 grouo(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 C;-Cg alkyl
group, & C1-Ce¢ halogenated alkyl group, a C;-Cs alkoxy
group, and a Ci1-Cs halogenated alkoxy group, more
preferably a phenyl group, a 2-fluorophenyl group, a 3-

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



In the present invention, a "heteroaryl am nocarbonyl
group that may be substituted with | to 3 group(s)

i ndependently sel ected from Substituent G oup A"
refers to a group in which an amino group to which is
bonded above-nentioned "heteroaryl group” (that may
be substituted with 1 to 3 group(s) independently
selected from Substituent G oup A is bonded to a
carbonyl group, and is preferably a pyrazolyl,

.soxa L, l.azolyk, e AYA iyl o
S o

&%@ggﬂ@ﬁgﬁ' yrselbected froma haleeen 3yl aelyBa 3-
al Ky p, “a

gro nd a Cl-C6 al koxy group, "nore
tReh e 1 yRWeZAl YWrouds, i $0X8z0lgd £ 1tdptaznllylgroup,
2- pyridyl, 3-pyridyl, 4-pyridyl or 2-pyrazinyl group
at hatr 1 WERY -Be reubshdvidiieed Iwidrdbub t @ 2,9, dHt(xs)f luorophenyl
i ndependently selected froma chlorine atom a nethyl

g@foaup orard 33 4, rfetthodl wrephedyl tdeoyw.esert &waremaon,
a "benzoxazol -2-yl group that nay be substituted with
o etfie r3dogno wp (@eny Indeperde st 13- Sleleraefybrgroup, a 3-
Substituent Goup A" is - 49 npreferably a
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In the present invention, a "heteroaryl" refers to a
4- to T-membered heterocaryl group that contains 1 to 3
sulfur atom(s), oxygen atom(s) and/cr 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 pyraziﬁyl group. The hetercaryl
may be condensed with another aromatic cyclic group such

as benzene ring. Exampies of such heteroaryl include a

benzothienyl group, a benzothiazolyl group, a



group) am nocar bonyl group” refers to a group in which
an amno group to which is bonded above-nenti oned
"Cl-C6 alkyl group" (that nay be nonosubstituted with
above- nentioned "C3-C6 cycl oal kyl group”) is bonded
to a carbonyl group, and-iggpreferably a

cycl ohexyl net hyl am nocar bonyl group. In the present
invention, a "(C3-C6 cycloal kyl)am nocarbonyl group”
|s a cyclopropylaninocarbonyl group, a

é%%g md}%ﬁ rb%n¥§PJ&ﬁ_|mgf%%§ and an indeclyl group.

cyc opent I"a_i nocdr bon up or
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cyclopentylan1nocarbony| group. In t he pr esent
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above-mentioned "heteroaryl group" (that may be
substituted with 1 to 3 group(s) independently selected
from Substituent Group A) is bonded to a carbonyl group,
and is preferably a pyrazolyl, isoxazolyl, thiazolyl,
pyridyl or pyrazinyl group that may be substituted with 1
to 3 group(s) independently selected from a halogen atom,
a C;-C¢ alkyl group, and a C;-C¢ 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-Z2-yl group
that may be substituted with 1 to 3 group(s)

independently selected from Substituent Group A" 1is



pyri dazinyl group, a pyrimdinyl group and a oyrazinyl
group; and "partially or conpletely reduced saturated
het erocyclic group” such as a tetrahydropyranyl group,
a tetrahydrothienyl group, a norpholinyl group, a

t hi onor phol i nyl group, a py4%otidinyl group, a
pyrrolinyl group, an imdazolidinyl group, a
pyrazolidinyl group, a piperidinyl group, a

pi perazi nyl group, an oxazolinyl group, an
p2%820Lidinyl LgHOURe 78R -pSOXaZAIA R 0”1 Fro-
thlazollnyl group, a thiazolidinyl group, a
bRYLaZRlicdinyh, 1 g&@uﬁ_ a di oxol anyl group, a dioxanyl
group and a 5, 6- dihydro-4H1, 3-oxazi ne group. The
hetemﬁcyﬁélprgs@up imyenbeoaonderised zoichh aandtizeryl group
cyclic group such as benzene ring ("condensed
thetteraly ©pclsubsgriaup'e)d wibdanpl e & g=sugh(s) condensed
het erobi cyclic group include a benzothienyl group, a
ibeiersirificazdlyy Isegiesiied & r dve rfAXEAGIUAN tgroup:e dn' 1S

i sobenzof uranyl group, a 1,3- dihydroi sobenzo=uranyl
ngrec}@&abéyq@i RETVIO LGRS L = 1/ 8-9 1584 0di oxol anyl gr oup,
a 1, 4- benzodi oxanyl %rou . an |ndonI group. %$ﬁ

i soi ﬁalmtl}r% BFEEB aNd RNAAS!i Ayl (Grohp. L1kgy g may be
het er C|I pref.erably an _oxazole group, a
QEQ9S(gn&ﬁ ﬁfgjoxadﬁagéle g¥8ﬁ%¥y§ pyrazol e group
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2H pyrazol- 3-yl group, an iIsoxazol-5-yl group or " a
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"carboxylic aC|d (carboxyl group) equivalent” refers
Menhthysit@xaniecactfdcloalkyl group”) is bonded to a
carbonyl group, and is preferably a |
cyclohexylmethylaminocarbonyl group.

In the present invention, a " (Cs3-Cs
cycloalkyl)aminocarbonyl group" is a
cyclopropylaminocarbonyl group, a cyclobutylaminocarbonyl
group, a cyclopentylaminocarbonyl group or a
cyclohexylaminocarbonyl group, preferably a
cyclopentylaminocarbonyl group or a
cyclohexylaminoccarbonyl group, and more preferably a
cyclopentylaminocarbonyl group.

In the present inventiocn, 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



(R-CO NH OH), acylcyanam de (R-CO- NHCN) or

acyl sul fonam de (R-CO- NH SO2-R ); planar heterocycles
(e.g., tetrazole); or non-planar acidic groups

contai ning sulfur or phosphorus. They exhibit in vivo
chem cal, biological, physictal, and physi ochen cal
properties and behaviors simlar to those of
carboxylic acid and have acidity equivalent to that
of carboxylic acid. For exanple, functional groups or

ohgtepaey sk efs . SUERaBds1 e By dhoxapt ciael ddeacykeyanantde,
tetrazol e, nercaptazole, sulfinylazole,

hé@EE@E&E@E@'Qrohﬁoxéé@beasi%OEEE@@OQ%oup, a thienyl
hydr oxyt hi adi"azol e, hydroxy-y-pyrone, phosphinic acid,
gebasphanpgraecig, phesphoramadepisyllf anaumciad pyrazolyl
sul phonam de, and acyl sul phonam de have been reported
gireupt, henddoucenro 1y Thg euact iace cofa A¢eldi lcigradurChem stry
(First Part), p. 248, TECHNOM CS, |INC., First
iEdixeizoAy 1. oo aséH agarhx Erctitacian et Wl lar e
descri bed in, for _exanple, Bioorg. Med. Chem Lett.
IFSUL2065) r B0%3-024G5H:2Zand I9TIRski2 1.3 A ~Tdhd Brfcfardd
B. L. Pesti,c. %gj. 1990, 290, 227-240. - 52 1In the
IFPESant iTHvETATOH, oAl & T 2 het F TR it group
apahl e of .serving as a carboxyl i Ci BY; iy
tl%ﬁc?lcﬁ(f‘ezogy&- 56Xy oxd701% EJlyl(ﬂgoru L{p:aa a‘zgy&L Y4 £lp,
- '4_,'diy.r0'[, -¢'.Z--| (0} -
P%yrgig%xzy*-ngﬁ- rog?dl _%_é{r@&??}g{’ﬂa%r&g ardd OBy A zs;nyl

Fdyar ol SQ@z0l s Brylor HAMPL &h @ t&iHazl s ytated
group. In the present invention, a "heterocyclic group

Htatr oyl ke gt taied  td ded OBy @rOdPL Syl group, a
I ndependent |y

tetrahydrothienyl group, a morpholinyl group, a
thiomorgholinyl 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 dioxolanyl group, a dioxanyl group anc a 5,6-
dihydro-4H-1, 3-oxazine group. The heterocyclic group may
be condensed with another cyclic group such as benzene
ring ("condensed hetercbicyclic grcup"). Examples of
such a condensed heterobicyclic group include a
benzothienyl group, a kenzothiazolyl group, a
benzoxazolyl group, an isobenzofuranyl group, a 1,3-
dihydroisobenzofuranyl group, a gquinolyl group, a 1,3-
benzodioxolanyl group, a 1,4-benzodioxanyl group, an

indolyl group, an isoindolyl group and an indolinyl group.



sel ected from Substituent Goup A" refers to the
above- nentioned "heterocyclic group” that nay be
substituted with 1 to 3 group(s) independently

sel ected from Substituent Goup A and is preferably
a heterocyclic group capabde of serving as a
carboxylic acid equivalent, and nore preferably a

4- car boxyoxazol - 2-yl group, a 5-

0x0-4, 5-di hydro-[1, 2, 4] oxadi azol -3-yl group, a

g % LQX¥z gELQVEQéE% § %&%%%bl@ an oxazq%elgrougup

r oxyl OvaO up or tetraz

4f@LdB%yQEoH[PﬁeZprél‘?fo%ra@@a)ioﬁe fg%@z - Sla IR AR, an
R5. 'in"the présent invention, group represented by

itheakeneubaoue( @ =OtR4 ralzo 1R @‘r@f@' VRl GRyROHeferably
group. |In the present invention, 'group represented

aby okhe of epryhia grEiz0) -aN(4R5)—Rﬁhyc&cpr af, er,ablokaaiiazol-3-yl
1- carboxy-1- nethyl-I-ethyl carbanmoyl group. In the
gpresent Riventieaw,l -8 -YCloCeval KyEn dirsouxa 2diats> - yniaygtyeip or
substituted with 1 to 3 group(s) independently

as glegaeed SomlSuysiint.uent G oup B" refers to the

above- mentioned "Cl-C6 al kyl group” that may be

substnt GhedrresgniwipHertien3 gr o@p(repxwﬁdép@ﬁdelnt ly

sel ected from Substlt nt G oup B, and [ referab
SRR GO oS hyoer“ﬁepr FHrC o 1

%rgf bﬁ%a mthcdro%ﬁ‘o%%r g\ﬂgg@t hé/l group, a

Ve% eftol?yaml% Cycrfog%{]k riatnlg% R %%e%t cles

ion, up that may

QQOSUk%%tﬂ*tathcﬂde W tdy adcﬁafﬂ%i’ér gé@i'kplc ref SsSs é@nﬁc@fm ng
above nent i oned "'C3-Cb cycl oal kyl group"” that may

sulfur or phosphorus. They exhibit in vivo chemical,
biological, physical, and physiochemical properties and
behaviors similar to those of carboxylic acid and have
acidity equivalent to that of carboxylic acid. For
example, functionmal groups or heterococycles, 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 cdocument (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.



be nmonosubstituted with a carboxyl group, and is
preferably a 1-carboxycycl opropyl group. In the
present invention, a "4- to 6-nmenbered saturated
ring" in the sentence "when both R5 and R6 are a
C.-C6 alkyl group that may bg substituted with 1 to 3
group(s) independently selected from Substituent G oup
B, their carbon atonms nmay bind to each other to form
- to 6-nenbered saturated rlng" refers to a 4- to

betmgbe£§3r83%ggé?gfgvélQ?ﬁfor dbheaugs Lhe bond
ghLssented by m-and the o Cle QLAY ¥ QlarbonyLic

represe toget the ” nitrogen atom

Jespecti:vehyhound By, 825 and Bb-pFheodsz 4102 Gy imephaned a

saturated ring is preferably a pyrrolidine droup. In

SR e sents Hyamentiion,, 44 d%@il@i&lﬂ%g}}'pl@f}:oum a 5-
nonosubsti t ut'ed mnth a Cl-C6 al kyl group"” refers to a

HRirtyd e rre -grauz d1eizesubsiddu ede vty dtex ViG G ab kyd -yl
group” exenplified above and is preferably a

gretury laret hy | terte agrodud-y1 Sfroum. t he present i nventi on,
the "group represented by the fornula -N(R7)-" is

pref ératthye @rgsenp Fepeasdmred by hatper dpichilca gqeup that
(CH3) -. In the present invention, the ral formul a
Ay 4% SURTFHErHIAY Wi derfe? af FEPHRIZ (W?ee%?n%% y
nore preferabl thelgeneral fornyla (Il

%ﬁ%ﬁﬁﬁﬁ i RRmt S ?%“ﬁ%%?%?a%ly— rer _o 1'Itlgeapove—
rﬁh oqéﬁr“ﬁé%é¥§@&of¥‘“&&é@8‘ gagtb§a§ug§téﬁg£€9tM%ég
with 1 to 3 group(s) independently selected from
Substituent Group A, and is preferably a heterocyclic
group capable of serving as a carboxylic acid equivalent,
and more preferably a 4-carboxyoxazol-2-yl group, a 5-
oxo—-4,5-dihydro-[1,2,4]oxadiazol-3-yl group, a S5-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 ZIor R>.

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

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

In the present invention, a "Ci1-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.1-C¢ alkyl group" that may be substituted



to 3 group(s) independently selected froma hal ogen
atom a Cl-C6 al kyl group, a Cl-C6 hal ogenated 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 nocar bonyl
group, nore preferably a phenyl am nocarbony= group, a
2- fluorophenyl am nocar bonyl group, a 3-

fl uor ophenyl am nocar bonyl group, a 3-

met hyl phenyl am nocar bonyl group, a 3-

wethyhphenyl gggggqer)b%ﬁlen%%au@ 3elected from

nmet hoxyphen nocar bonyl group, a 3-

sebReX YRReRrY Carpoear hery ki s0heFerdidy a methyl group or
trifluoror-:ethyl phenyl am nocar bonyl group, a 3-

at pi, B-amenRhexypheatoan Fecambosy! pgedupabay3admethyl
di fl uor ophenyl am nocar bonyl group, a 2-fl uoro-5-

gifehuipg X yp henploavireatgribanylurgr eup,~ca ok b-1-ethyl group

tri =l uorophenyl a_ni nocar bonyl group, a 3, 4,.5-

oty iaf |Luorapiveyllamendydrdomydnwjr eppuer fpr R° and R°.

cycl opentyl am nocar bonyl group, and even nore

pr ef éPabhg PaepRBRYLANERBEGFDOAYI Carour Y@ @ lkys group

fluor ophenylng%i nocar bonylecgr oup, ag cf?;a-rboxyl g p" refers
I‘Hb’dh [ r\»ﬁlﬁs‘)’ 3 rou x

Ao mEphéify

met hyl phenyl ami _nacar bonyl _grou a_ 3- et -
Gy IRy G TOCHT GOy | GrouR CH3EkyS grove” chat may
Jethoxypheny ABDeSARONY I OLOMR &%5up, and is

_oxyp enyl am nocar ony_ gr oup, a
e oymen anneahernd- o, 8 3%

In the present invention, a "4- to 6-membered
saturated ring" in the sentence "when both R®> and R® are
a C.-C¢ alkyl grcup that may be substituted with 1 to 3
group (s) independently selected from Substituent CGroup 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;-C¢ alkyl group represented by R® and the
C1-Ce¢ 2lkyl grocup 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 C;-C¢ alkyl group" refers to a
methylere group monosubstituted with the "C:-Cgq alkyl
group" exemplified above and is preferably a

methylmethylene group.



met hoxyphenyl am nocar bonyl group or a 2,4, 5-
trifluorophenyl am nocarbonyl group. In the present
invention, Ris preferably a phenyl group that nmay be
substituted with 1 to 3 group(s) independently
selected froma halogen atogy a Cl-C6 al kyl group, a
Cl- C6 hal ogenated al kyl group, a Cl-C6 al koxy group,
and a Cl-C6 hal ogenat ed al koxy group, or a C3-C6
cycl oal kyl group, nore preferably a phenyl group, a 2-

fl , A
net“ oith Ei% aratD: B aner iy phesy T oGy oy by tented by
by y |
|u§?b%2¥hy?€ gﬁyrggﬁrgkggéﬁﬁge%ygr% %“netaé%e1+ed by
E%élfagﬂﬁqrongjagﬁ phenyl group, a 3, 4-difluorophenyl

group, a 2-fluoro-5- nethoxyphenyl group, a

2,4, 9nt thtl yeeaphenyhvanheupn,atnd 4edrddd ) |omanhenyl)
group or a cycl opentyl group, and ‘even nore

dreefearaadily thephemdrar digyma 2- {1 uorephenhyl) , gnoup, a
3-fl uorophenyl group, a 3-nethyl phenyl group, a
Rreeftdndiphetyle grangxala mmetlhwoxyphenyl group, a 3-

et hoxyphenyl group, a 3- trlfluoronethoxyphenyl group,
a - 5& L®e4paﬁﬁk@¢rGgﬁ@myucgmo&b ¢§ preferably a

2-fl uoro-5-net hoxyphenyl roup

phenBLaniFq Gy VT Gioup:at rfn%}ﬁeb%r%g%ﬁFlFH%eﬂt Fohh 1
R2 is preferabj he pre

TR o (53 14 ‘iﬁ%@th‘g‘bw Etfiseeflobyoni e Brogpen atom
%a(gé%oﬁng erg\ﬁ”ﬁﬂ |’miae br et gr ?k;ql%l/ecnatzé:é LI VRIS,
1Qr(goéxgé§§ol;rgu¥l, ahHauR. C? é’e %odgeﬁﬁéjﬁéydéfkoxy group,
or a (C3-Cs cycloalkyl)aminocarbonyl group, more
preferably a phenylaminocarbonyZ 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-
trifluorcmethylphenylaminocarbonyl 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-
trifluorcphenylaminocarbonyl group or a
cyclopentylaminocarbonyl group, and even more preferably

a phenylaminocarbonyl group, a 2-



[1, 2, 4] oxadi azol -3-yl group, a

5- hydr oxy-2H cyrazol -3-yl group, a

3- hydr oxyi soxazol -5-yl group, a tetrazol-5-yl group
or a carboxyl group, and even nore preferably a
carboxyl group. In the presght-invention, R4 is
preferably a hydrogen atom In the present invention,
R) is preferably a nmethyl group. In the present
invention, R6 is preferably a hydrogen atom In the

£PLBSeRhehIBRL neRarBonkys RBLefgY,akl ;-2 methyl  group.
In the présent invention, X is preferably an oxygen
fat:efooh e yTBhAYbeae bghgup o rateh My e-preferably an
oxygen atom In the present invention, L is
mpréafyépakhy lamimetchybenglguoump,|l i the present
i nvention, ...... is preferably a single bond. - 57
ekthytlipéepyésentcicavepniydn grmours @ eferably 2. In the
present invention, n is preferably 0 or 1, and nore
MEEEPEYRBICY YO 2R ocRE Dpngde iy dUierit ion, when n is 1,
-R 2 preferably binds to the carbon atom adjacent to
SLRE YR LAFGRCCESHRE Vi & O~P Tie onpound or
rmacol ogi cal |y accept.abl e salt thereofeggptfsented

h
By L GRS EBERINA TP G AR ] 9roups 2 3,

difluorophenylaminocarbonyl group, a 2-fluorc-5-
methoxyphenylaminocarbonyl group or a 2,4, 5-
trifluorophenylaminocarbonyi group.

In the present invention, R is preferably a phenyl
group that may be substituted with 1 to 3 group(s)
independently selected from a 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 C3—Cg
cycloalkyl group, more preferably a phenyl group, a 2-
fluorophenyl group, a 3-fluorophenyl group, a 3-
methylohenyl group, a 3-ethylphenyl group, a 3-
methoxyphenyl group, a 3-ethoxyphenyl group, a 4-
trifluoromethylphenyl group, a 3-trifluoromethoxyphenyl
group, a 3,4-difluorcphenyl group, a 2-fluoro-5-
nethoxyphenyl 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



present invention has all isonmers (such as a keto-eno
i soner, a diastereoner, an optical isoner, a rotaner,
etc.). The conmpound or pharnacol ogi cally acceptabl e
salt thereof represented by the general formula (I)
of the present invention hgs various isoners because
asymmetric carbon aton(s) exist in the nolecule.
These isomers and mxtures of these isonmers of the
present invention are all represented by a single
formul.a, specifically, th o ral f.o I .
SOt ARG ERe pPECsR EndentisnC TReradd g
e _i.s r nd @iext.ur f. . th i somers in

g%?@%t?ér%n?é?Vgsgr ﬁghg %?Q%gﬁpigﬁggpgtereoisoners can
be 0bLaiRedobyscaynihesheing, (Re cOnpoUnd-ab1yNg methyl
present invention using a stereospecific raw materia
g&@RRauUNd or using an asymmetric synthesis or
asynmetric induction technique or by isolating the
synt hestredpeespoundnotnthenpr @ens preavensdbdy by a
comon optical resolution or separation nethod if
hegsincey.c -1 S&roAp plagraideoladfyi et inaccept ad s tic
thereof" refers to a salt that is free of prom nent
acod @ QUi varlenthicth 2 v ase Us € QP ra TsHeR ricir Tty @ 4-
The conmpound represented by the general formula (I)
QﬁIQQﬁ¥Qﬁ%%ﬁ%ﬂ2"X%ﬂﬁﬁﬂan1%xﬁf?%??ﬁ;kﬁﬁa* 1% a salt

o el A s PR ho G BT B2 By TEReTT ng Y
%V]Viij%; 1%3 ,Zsab gf—gn a;:{%roo; xh & s;ora%aﬁzpo?lf— 5 -h}?i/ i c?po\?;p, ar i Igé £ 9L0Ub5 yl
group or a carboxyl group, and even more preferably a
carboxyl group.

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

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

In the present invention, R® is preferably a

hydrogen atom.

A,

In the present invention, 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
methylere group.

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

single bondg.



Exanpl es of salts based on a basic group include

salts of hydrohalic acids such as hydrofl uori des,

hydr ochl ori des, hydrobrom des or hydroi odi des, salts
of inorganic acids such as nitrates, perchlorates,

sul fates or phosphates; Cls¢6_al kyl sul fonates such as
met hanesul fonates, trifluoromethanesul fonates or

et hanesul fonates, aryl sul fonates such as

benzenesul fonates or p-tol uenesul fonates; salts of

°r9a550t38'8§e§8%9 %ﬁv@ﬁ%&g qg'%&%&era w@rétes

SUCCI nates, trates, ascorbét es, tartrates, oxal at es

gpy%ﬁ&eareeeﬂt §ﬁlvteﬁt%narrhnqsa r@%esf%hya% sal 4

cine, lysine, argininé ornithine, gluatamc
g%a choard prasRarddiG aci d. On the other hand, exanples
of salts based on-acidic groups include netal salts
such1as takkakk saBtak nyahts onSuGheas nsadi um A&l pseferably
potassiumsalts or lithiumsalts, alkaline earth
et saldhe suotbas aadnciady) sstts or tiegreshom sadit s,
metal salts such as alumnumsalts or iron salts;
dnve wsidiht X.such as inorganic salts such as 59
anmoni um salts, or organic salts such as salts of t-

oct y[TR® REMPELBEN £y BhiciE 2 GedrPReE A, %@Qﬁ%e@al*
phenyl gl yci ne al kyl esters, ethylen dla
=3 %Ix?cpafmsr?é“ %%amd‘}% g%qe»(y ?ﬁ"ﬁ% ®1z ) of the

trlet_¥lan1ne di.c cloh

N R tféhﬁnfaw %o‘i”am %O'“em b7 BPF otdi heketoenol
PLOcal ney eé{rm rﬁbleaﬁlpg&ﬂszhygamgmer,

pi perazi ne, 1annn
é{é§(hydroxynethyl)an1nonethane, and, salts of amno

The compound or pharmacologically acceptable salt
thereof represented by the general formula (I) of the
present invention has various isomers because asymmetric
carbon atom(s) exist in the molecule. These isomers and
mixtures cf 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 sterecisomers 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 technigue or
by isolating the synthesized compound of the present
invention by a common cptical resolution or separation

method 1f desired.



acids such as salts of glycine, |ysine, arginine,
ornithine, glutamc acid and aspartic acid. The
compound or pharnacol ogi cally acceptable salt thereof
represented by the general forrmula (I) of the present
invention may becone a hydrad e_by incorporating water
nol ecul e(s) by being left in the atnosphere or by
recrystallizing, and such hydrates are al so i ncl uded
in the salts of the present i nvention. The conpound

ph I ! bl I
Do B SR BaOT AL CRAEY e CFBPRADAC( PFLbf CRRESORr S8AETS
InéentP%nt a¥ Q%C%Ege O%OB% Q¥N?Q§3&Ef%} é”HnJ%

vent such“so es are a i nclu

the salf $ 0% Eﬁ%rﬁh%%%%tckﬂvenﬁh@nCOﬂé@ﬁﬁﬁtages Of
t e invention A conmpound of the present invention

Ireﬁﬁre%%%%e%d Y cHhe genenals onmy a 1)l JoOrte present
phar macol ogi cal ly acceptable salt thereof has an

iexeeldient JAEADd riirkidratey efd ectsand byf eedidiging with an
suppressant effect and is thus useful as a - 60
gahiar naceltd calseagért dontpended Haw & Hee preveemiumprsuch as
and/or treatnment of a disease selected fromthe group
agorgiistd rgrowgf, adi positepctoesitith nygerds pindgiia,case of
hypertriglyceridem a, I|p|d0$|s i nsulin resistance

AR ATFSHIT X IR COEE 1307 6F aFRieR O 8 BB -

di abetic conpllcatlon ncl udi ng di.abet h |
neur 67} diafietic Reshropi Wy%ao%%ber:oglpp TR

reti nopat nd di abet croa gataract
Sg%sﬁsaﬁ%rrﬁdm SRS 110G CRORAT EORBITE:

é%géﬁ¥%% ééF’h&é&é%%g%ﬂ§egvg§yh?&Pg{g@Faes, salts of
inorganic acids such as nitrates, perchlcrates, sulfates
or phosphates; C1-C¢ alkylsulfonates such as
methanesulfonates, trifluoromethanesulfonates ox
ethanesulfonates, arylsulfonates such as
benzenesulfonates or p-toluenesulfonates; salts of
organic acids such as acetates, malates, fumarates,
succinates, citrates, ascorbates, tartrates, oxalates ox
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



arteriosclerosis, atherosclerosis, diabetic

at heroscl erosis, ischemc heart disease, and bulim a,
or a disease selected fromthe group consisting of
hyperli pi dem a, hypertriglyceridem a, |ipidosis,
insulin resistance syndromgg 1inpaired gl ucose

tol erance, di abetes, diabetic conplications

(i ncluding diabetic peripheral neuropathy, diabetic
nephropat hy, diabetic retinopathy, and diabetic

et osnglonahy).. caLgtact - destaliong, diahetse

[
steatohepatitis, “polycystic

ot 4k Sydrone, 3rterkascl ﬁ{% 11 i oo oS,

eti c athéeroscrerosis, rtension,

pggglyyi@%%%@ an S QLdeh s , CUARA Al tBlh i gease,

. I"iver, respiratory abnormality, |ower back

ka1 KRG mist, eeaihiidities, dQthy @i reholetidttiEsinsine,
caused by obesity, in warm bl ooded ani mal s
dipref1eraidyLaraEyahs N i-udlbeding duingins)edi vbrrenyer
t he novel conpound represented by the general fornula
oHlo rarp idues 1 rEhammeed iogi ¢ & ilot eovepmrabtes, Sat t t her eof
provided by the - 61 present invention has an ,
betoat I péren DGATL drriichi ttome rf 7 et bR 38 § s s@t Lipm or
as an active ingredient for a pharmaceutical agent
G5t ST T HEY Pradviditieom aify idRdt redt hent ofHny
of the ahove di seases k@iw@rn}blﬁﬁged ani nal s
AP Pl 23S il F i Nidt Y h 5. AFEfEtanly,
t he. co ounq%of the present .inyvent] resented by
THE eJ{'Fe)er’alg St a %J)O or ¢ h%sg%hggﬁa%%fggi cal ly
acceptabl € l%xfhﬁ??ﬁq o %} '%%ﬁl ackeptable salt
phar ?angeelftqmi%u agent -l St ende e?%ir t l"égﬁtreatpment of any
thereof represented by the general formula (I) of the
present invention may become 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 thereof has an excellent DGAT inhibitory effect and

feeding suppressant effect and is thus useful as a



of the di seases described above. Best Mbdde for
Carrying Qut the Invention The conpound represented by
the general fornula (1) of the present invention can
be produced according to Processes A to C described
bel ow. Sol vents used in theggeactions in each step of
Processes Ato C are not particularly limted as |ong
as they do not inhibit the reaction and dissolve
starting materials to sone extent. For exanple, the

p%gkﬁgggﬁtﬁEe% 58%%Ct§gt %@bth%rsQM%EQHIQQQHQOF anrd/or

consisting O rocar ons such as pent ane, hexane,

teekanentpetr al @g%a%feh%leldt@raolf&oa{ GYC| PR AN® nsisting
am des such as formanide, N, N-dinethylformamn de,

olf, IédeiE@sgt 6 Ryl aeekanicge, nNpetinyid2mipyrrol i done,

N- et 2- pyrrolldlnone or hexanet hyl phosphori c
htylpieE_tMrd@ly@Teli&ﬁ%nﬁu(;h idpidicetihy, irethem Hsisoprmopy|

et her, tetrahydrofuran, dioxane, dinethoxyethane or
sginetrioyleene rglayceld dilmetdsd tetllverance 621 adbeiohol sdisakdric
as met hanol, ethanol, n-oropanol, i- propano
ceTipltiaRsiions HitsAsiding weEhatIC megpaidttat NeuE LY
I soanyl al cohol, dletcﬁﬁfne glycol, glycerin
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such as dlngﬁP sul f oxi sul f ones 115t
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ionitrile, butyronitrile or obutyroni tri
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as acetone tone

é&HE%JB@ré%&gﬂgﬁ”EHEheﬂE%fH%af§C&&§aé &Ketone pulimia, or
a disease selected from the group consisting of
hyperlipidemia, hypertriglyceridemia, lipidosis, insulin
resistance syndrome, impaired glucose tolerance, diabetes,
diabetic complications (including diabetic peripheral
neurcpathy, diabetic nephropathy, diabetic retincpathy,
and diabetic macroangiopathy), cataract, gestational
diabetes mellitus, nonalcoholic steatohepatitis,
polycystic ovary syndrome, arteriosclerosis,
atherosclerosis, diabetic atherosclercosis, 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



I sophorone or cycl ohexanone; nitro conpounds such as
ni troet hane or nitrobenzene; hal ogenated hydrocarbons
such as di chl oronet hane, 1, 2-di chl oroet hane,

chl orobenzene, dichl orobenzene, chloroform or carbon
tetrachl oride; aromatic hydqocarbons such as benzene,
tol uene or xylene; carboxylic acids such as acetic
acid, formc acid, oropionic acid, butyric acid or
trifluoroacetic acid; am nes such as

N- e . - : Lam
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Fne 'nopyri Pne, pi coli ne,

péa%H @'ugLHEEhXBQFEnQ%EEBH@Hn%or the preventior and/or
8|F butyl)-4-met hyl pyridire, quinoline,

tNe A dicet Byl ankl brerhd, Mpdivet ylsariddsnen drm-blooded
di azabi cycl o[ 4. 3. 0] non-5-ene (DBN), 1, 4-

a8k azaki qpekdk2a®1?), Oﬁb&ml@DABGCDLdeB hurGdis) .

di azabi cycl o[ 5. 4. 0] undec-7-ene (DBU) or piperidine;
Pwetferabdyd, thiexednpolwents tther gofes<Btanpl e oforbases
used in the reactions in each step of Processes Ato
r€pireclended por fae gdveses FwEs @l kAT Tha al

car bonat es such as sodlun1carbonat assi
PERIBETALE 9 Gt HiYU R SSRGS S5 eﬁﬁﬁéo ftc #%ﬁéﬂsed as

aIkaI| nmet al hydrogencarbonat uch as ,sodi um
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I thiu hydr o carb nat e; ali nmetal acetates such
O;s %d{qﬁﬁgf’ce G[] eroq a&SSI u%;é;cet ate, lithium acetate
or cesium acetate; aIkaI| nmetal hydrides such as
['ithium hydride,

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, diiscpropyl ether, tetrahydrofuran, dioxane,

dimethoxyethane or diethylene glycol dimethyl ether;



sodi um hydri de or potassium hydride; alkali netal
hydr oxi des such as sodi um hydroxi de, potassi um

hydr oxi de, barium hydroxi de or |ithium hydroxide;

and, alkali nmetal fluorides such as sodium fluoride
or potassiumfluoride; alkgi-netal al koxides such as
sodi um et hoxi de, sodi um et hoxi de, sodiumt-butoxide,
pot assi um et hoxi de, pot assi um et hoxi de, potassi um

t butoxide or lithium nethoxide; alkali netal

%Eﬁgl EIlOéldﬁg §g9g1a58§%gh%ql il asi liaxi de,

Passtum tr oxide or I'i thrumtri nét hyl
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romet hoxi de or $ddi um t hi oet hoxi de; “or gani c bases

pERoAsS NeRERM maRhehi ney diHaldhd aiyel, glycerin,
tripropyl am ne, trlbutylan1ne di i sopropyl et hyl am ne,

direyehghexyiameran - /et higlpivaerdedinesopy ;i divigf o2, des
| utidine, 4-pyrrolidinopyridine, picoline, 4-(N N
stichetaly ldamerto)ay riudifleexide; sulfones such as sulfolane;
2,6-di (t-butyl)-4-methyl pyridine, - 64 auinoline,
N thHdieretswdramd iamest od iNcdilet hyt zoand dme; r i1l &-
di azabi cycl o[ 4. 3. 0] non- 5- ene (DBN) 1, 4-
kditarzai iyl 1] 2. iFduttare rl(l[mgd@; o@sae%s such as ethyl
dlazablcyclo[5 4, O]undec 7-ene §§DQPth¢_t
ﬁdé‘é’@st *b}élrﬁ%ﬁ}t e .Ftrmmgh ff??i'rﬁ%?n acetate or
so ro Iawnde I|th|umbrP trlneth |silyl)a
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ndenS' Sz dde e;a‘; {onsopi £y agd ste
k rdbesses 3?|n5% e % § © u@y P
- id i #Ia&{éxé\ﬁd}ké\f Md@t&&qﬁémw@@cﬂa%
Hexa uor ophosphat e (HATU), 1-propanephosphoni c acid
nitroethane or nitrobenzene; halogenated hydrocarbons
such as dichloromethane, 1,2-dichloroethane,
chlorobenzene, dichlorobenzene, chloroform or carbon
tetrachloride; aromatic hydrocarbons such as benzene,
toluene or xylene; carboxylic acids such as acetic acid,
formic acid, prepionic acid, butyric acid or
trifluoroacetic acid; amines such as N-methylmorpholine,
triethylamine, tripropylamine, tributylamine,
diiscpropylethylamine, dicyclohexylamine, N-
methylpiperidine, pyridine, 2,6-lutidine, 4-
pyrrolidinopyridine, picoline, 4-(N,N-
dimethylamino)pyridine, 2,6-di(t-butyl)-4-methylpyridine,
quinoline, 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-



cyclic anhydride (T3P), dicyclohexyl carbodiim de
(DCCD), 1-ethyl-3-(3-dinethylam nopropyl)carbodiimde
hydrochl oride (EDClI), isobutyl chlorofornmate (IBCF),
1,1 -carbonyl bis-IHimdazole (CDI), diethyl
cyanophosphonat e (DEPC), di ghenyl phosphoryl azide
(DPPA), N-hydroxysuccini mde, 1-hydroxybenzotriazol e,
N- hydr oxy- 5-nor bornene- 2, 3-di car boxi m de,

benzotriazol -1-yloxy- Iris (din:ethylam no)

SO SN S i i o
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Pr'ocesse lide a metal borohydrides
such 33 gadisunyherahydride, |d tehh e Q1 Hif&ach step

sodi um ¢\ anoborohydrlde or sodi um

df I BES OxybOrphydrd desc hedanen SeFph 8X6sa seighs @sh as
borane- tetrahydrofuran conpl exes or borane-di net hyl
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reagents of organlc al um num hydri de- based reduci ng
eayemesa seic he Bsa L 5 otk bl hyvid bgeencarbeomages such as sodium
di i sobutyl al um num hydride or sodi um
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sodium hydrlde or potassium hydride; alkali metal
hydroxides such as sodium 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-methylmorpholire, 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,



trifluoroacetate, palladiumblack, palladium(ll)
brom de, palladium (I11) chloride, palladium(ll)

i odi de, palladium (I1) cyanide, palladium (I1l)
nitrate, palladium (IT) oxide, palladium(ll)

sul fate, dichlorobis(acetoprateile)palladium(ll),
di chl orobis (benzonitrile)palladi um(I!'), dichloro
(1, 5- cyclooctadiene)palladium (I1), palladium(Il)

acetyl acetonate, palladium(ll) sulfide, [1,1-

S L
& e sssaoro)isuossarclpallagund e, o

Q) 2 {81 kS CAGRL N 19 1d ) paldhadi umdl 1)
4%3%%%%%%#%ﬁ€réfgﬁGRg%é{agylpg%ﬁgdiun1chloride di mers.
di e dgaddions Jineagh steypaf) Rocesses A to C
the reaction tenperature varies dependi ng on sol vents,

St 41 NGy IR 167 i Al 5 urf Ragentshe etIBY) Ansk-dheomeast 100
time - 66 varies depending on solvents, starting
pedes i alcy ag eagerntys] Yidctimon tiernperatds esopedpylamide
the reactions in each step of Processes Ato C,  each
ates] g wo lplcutior dire oy 1 sicted dmite t rnd eagtiop acids
m xture according to conventional nethods after
Tofpl @t PP bing he reaction. The desired conpound is
obtai ned as follows, for exanple. The reacti.on m xture
%ﬁbtsi

i s apprgptica &y SRERRTTR P At T ASBIUD e T teTS ST 1O7S
1S5S pL o SENS DY LB EniaTigD, veier a0 an
SO AT AL 2SS T, ont 8 pLag. D oot U
M@%Qfluorophosphate (HATU), l-propanephosphonic acid
cyclic anhydride (T3P), dicyclohexylcarbodiimice (DCCD),
l-ethyl-3-(3-dimethylaminopropyl)carbodiimide
hydrochloride (EDCI), isobutyl chloroformate (IBRCF),
1,1'-carbonylbis-1H-imidazole (CDI), diethyl
cyanophosphonate (DEPC), diphenylphosphoryl azide (DPPA),
N-hydrexysuccinimide, l-hydroxybenzotriazole, N-hydroxy-
5-norbornene-2, 3-dicarboximide, benzotriazol-l-yloxy-
tris(dimethylamino)phosphonium hexafluorcphosphate (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 scdium borohydride, lithium
borohydride, sodium cyanoborohydride or sodium
triacetoxyborohydride; borane complexes such as borane-
tetrahydrofuran complexes or borane-dimethyl sulifide

complexes; aluminum hydride compounds such as



water or the |like and then dried over anhydrous
magnesi um sul fate, anhydrous sodi um sul f at e,

anhydr ous sodi um bicarbonate or the |ike and
filtered. Then, the solvent is evaporated. The

resul ting desired conpound gmy_be isolated and
purified if necessary by appropriately conbining
usual methods, for exanple, nethods suitably used for
|solation and purification of organic conpounds such

35 chESYELaLiLERs) o nd ooved pia on gl .
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produci ng a conpound represented by the genera

Joorin @il (@ tMisnRithoky)s lamioxy dendat @ andralljeli

represented by the formula -NH, or a group

rfegfries eniced day ddud frorarulla EIN(URY) -. Process A HH X H

HI \ N-Rl NStep Al X1 Nr\"/ . ~ ~ HN/ (C300hCO L
2s E&bﬁbabV)O¢VraRl@RzuﬁnC@ﬁ@ﬂyﬂu$tqﬁﬁimﬁeéﬁﬁ
i nvention, Rl R3, L, m and n are as deflned
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represented by the formula -NH, or_a.group
qkﬁﬁfgﬂﬁnqﬁjzerovalen+ paliiadium catalysts such as

tetrakis{triphenylphosphine)palladium (0), palladium-
active carbon, palladium (II) acetate, palladium (II)
trifluoroacetate, palladium black, palladium (II) bremide,
palladium (II) chloride, palladium (II) iodide, palladium
(IT) cyanide, palladium (II) nitrate, palladium (IT)
oxide, palladium (II) sulfate,
dichlorebis(acetonitrile)palladium (11,
dichlorobis (benzeonitrile)valladium (II), dichloro(l,5-
cyclooctadiene)palladium (II), palladium (II)
acetylacetonate, palladium (II) sulfide, [1,1'-
bis (diphenylphosphino) ferrocene]palladium (II) dichloride,
tris(dibenzylideneacetone)dipalladium (0),
tetrakis (acetonitrile)palladium (II) tetrafluoroborate,
and aryipalladium 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



by the formula -N (R7) - (wherein R7 is as defined
above) ; and R a and 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
Rl and R3 is an optionald yggprotected am no group,

hydr oxy group and/or carboxyl group, or represent the
same groups as defined for groups Rl and R3. Step Al
This step is a step of producing the conpound

r epresent t formula. : Si st
+BFBLEFEbEH Py OF, JEREERL obmlLR ek angsgonet ot
rLE8Eht 29 ?\egemun@em epLesented Ry the general

ormula’( W th triphosgene 'in the presence of a

baser} N ge SpLYEPL ondhen COAPRURAehepEESEBtEESBY hheo C,

general fornmula (1V) wherein X1 is an oxygen atom

cHs8ddiR 1tBidS cohpPBunids 18 ©oB8 eck@P AL ki@ dart tifven

art or is easily produced according to a nethod known
migtlfe ackcordiagnebhednsientiamalherstteodusiigra
conpound knqmn in the art as a starting material. The
cooppedridr efr édentred diyi orhe Farerals 1F6ANGPAPCRYR 1S
wherein X1 is a group. represented by the fornmula -N+
obrtaigmegr aup fcdpraisented Ieyiamiel § or Milfa TERCRAPD, Mg&dyre
in this step, is a conpound known in the art (e.g.

1P, amBd ORGHémhe LY mraﬂt@,zeﬂaﬁﬁ) or"§ %‘gls? |"§Ffp‘§%rdm%%
according to a nefhod known in the art (e.g., J.
pét?érﬁQt'ZOL(fO,reiféfvealésﬁ’IS)*lgTQC%a method ~$iSMI &F teﬁera&dg%%
%i%i%lceo rogl’lanndic:knsoovxrlr(ar{ﬂ1 ng&l ard @'@1’13?1 SIALLLNG are
added, and the organic layer containing the desired
compound is separated. The organic layer is washed with
water or the like and then dried over anhydrous magnesium
sulfate, anhydrous sodium sulfate, anhydrous sodium
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.



The solvent used in this step is preferably a

hal ogenat ed hydrocarbon, nore preferably

di chl oronmet hane. The base used in this step is
preferably an organi c base, nore preferably pyridine
for X1 = an oxygen atom or énore preferably
triethylamne for X1 = a group represented by the
formula -NH or a group represented by the formula -N
(R7) -. The reaction tenperature in this step is

usuabl ¥-2520& §0 §Og?oEE@Ee6§bb¥og9cﬁﬁgzécco£%%und
reaction time in this step is usually 1 hours to 24

RS e rpleef exaking Gehdiour $drn2 hours. WHdneikhixn 4 em

is perforned by reacting the conpound obtained in

ostyefer( igom,t b @yrowpownt asepresetedy fdenulgenaiad, or

formula (V) in the presence of a base |n a solvent
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group(s) for the am no, hydroxy, and/or carboxyl

Roeaer in R' and R3a. The conpound represented by thg
R1

gener al fornula (\0 Jsed in this step, is :

known XHe 3 . / 4200, Ja ne-e Pg

Lai % n Nosl 2] 5281 e 007 _émia ]
0073249620 s easi (%% ogticedyacc dlng to a

nethog knomn in & art (e.qg. ZOOGKﬂBOO Japanese

Pat ent " 'Lai d- Open s 2006- 45209 and 2007- 131584 and

20t SRISEAC, AGTRLRALS W o, T O S oo
a%‘)ld’@nltné@eéjodx}'e,t hi1s (SeR sl tY eI ARl atom, a group
represented by the formula -NH-, or a group represented
by the formula -N(R7)— (wherein R’ is as defined above);
and R'® and R%* represent the groups of R and R® in which
an amino group, hydroxy group and/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 R°.

Step Al

This step is a step of producing the compound
represented by the general formula (Ia) and consists of
(i) 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



hal ogenat ed hydrocarbon, nore preferably
di chloromethan_e. The base used in this step is
preferably an organi c base, nore preferably
triethylam ne. The reaction tenperature in this s-Leo
is usually - 20C to 100C._ pygeferably 20C to 30C. The
reaction tinme in this step is usually 0.1 hours to 96
hours, preferably 1 hour to 24 hours. Process Bis a
process of producing a conpound represented by the
generaL formula (Lb) wherein.X is a, negh%]gn group
c Fiauﬁﬁtﬁ9pﬁﬂelﬁrb56 fbho8tbsti Eare&d YwWPER uéegl-égo‘“lng
al kyl group, -_70. Proce B NSt -
R Rt ear A 20 O R 2 e oV RS (R
u&ﬁgé gncégggeﬁgsﬁﬁgwhnﬁﬁnkhgnar%laSR%’s Ttkndnma%erial.
a,” “an a are ‘as defined above; and R8 represents
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step is a step of producing the conpound represented

wh¥rkhe génesah &oenpl acbtb}rendbisbgt €pei sopanfar Ard-byr
reacting a conpound represented by the genera
af @friontpa reyrl seinttledt gy torp dondhu lre piegentedubydt he this
general formula (V) and a condensi ng
step, is a compound known in the art (e.g., J. Med. Chem.,
2000, 43, 1878) or is easily produced according to a
method known in the art (e.g., J. Med. Chem., 2000, 43,
1878) or a methcd 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 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(R’)-.

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 hcurs, 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



agent in the presence of a base in a solvent and then,
if desired, renoving the protective group(s) for the
am no, hydroxy, and/or carboxyl groups in R a and
R3a. The conpound represented by the general fornula
(M), wused in this step,_igga.conpound known in the
art (e.g., US2001/9912) or Is easily produced
according to a method known in the art (e.g.,
US2001/9912) or a nethod simlar thereto using a

conmpound _known in the art .as a starting __materj.al_ T}
SOTbARl G6Ba T CRrSSs: ey T S arirHisy Ao ro Es
.0 eae£§§%@ably N, N- di met hyl acet ani de. The base used
Tt hi% St'ep’is preferably an organic base, nore
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anC PIIOHIE 1 eepr esenttest? diy7 A0k ey abr fios mA sl (Y V)
used in step Al of Process A and represented by the
geniradd faoranddin(gX)to ar exiigd vitrerwst niR3eh e s2 &t gfouP-
represented by the fornmula -C (=0) -OR4a; X1 |s a
R Bt s UhP Y@1Y

nese RRteilouiR FeprRIenied byl ket 202
a]:rlocg nnggOa7—-l%l_{:5804r, aanngttg]élzlfon7e/o 5885)0) chlchsrﬁet od 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 dichloromethare.

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 is a
methylene group or a methylene group monosubstituted with

a C1-C¢ alkyl group.



10Prot Step ClL OProt Step C2 OH _ R4a0 Z R4a0 - \R2
0= PO (RZ)n COCH3 (R)n ( )n (VIl) ROOCCH3 O(IX) O
(X) (M1l) OProt Step C3 OProt Step OH _ RHO ( 2)n
R4a0 t )n R4aO 4 (R2), O (IX) O (XI) O (XIl) OOCH
Step G5 R0 HO (R2)n R4aO (4¢)n 0 (X111) O (XiI) In
the present invention, R2, m and n are as defined
above; Rda represents a group in which an am no

group, hydroxy group and/or carboxyl group contained
as a 72 substituent in group R4 is an optionally
Fspesse & edgam no group, hydroxy group and/or carboxyl

group, or jrepresents thg sane groups as gefiffed “R!
gr Omd‘f EprESent sy agtﬂ Bl ect | ‘ e
hy g oxy Jor ogp.” This step is_a/s! ‘

oduci ®), a conpo represent ed by tte, geferal
formiMa (1X). This & ep is performed by®rreagying a
compound represented by the general fornula (VII)
with @ comPountdent invention, R, R?, &%, L, m, n, R,

and R3 are as defined above; and R® represents a hydrogen
atom or a Ci;-Cg alkyl group.

Step Bl

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

This step is performed by reacting a compound
represernted 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, it
desired, removing the protective group(s) for the amino,
hydroxy, and/or carboxyl groups in rR'® and R*.

The compound represented by the general formula (VI),
tsed 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., US2001/9912) 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.



represented by the general forrmula (VII1) in the
presence of a base in a solvent. The conpound
represented by the general forrmula (VII) and the
compound represented by the general forrmula. (VIIIl),
used in this step, are respgctively a conpound known
inthe art or are easily produced according to a
met hod known in the art or a nmethod simlar thereto
using a conpound known in the art as a starting
material. The solvent used in this steg preferab |¥bt
an ahlil%ieconcﬂt%?%”b? e?%‘?%’bl‘frs?\?l\ll%ll et fy T‘%Pmaﬁt HEStThe™Y
base used inthis step is preferably an alkali netal
TRYdPFdE T nore preferably sodi um hydride. The reaction

tenp ﬁ%égégﬁép?oh%%%ﬁeﬁgtuEeu§Ha£h¥s ng?%tQ égggtly -

pref reaction tine this step
s usua 1 ho urgecpreferably 1 hour
PoC Zﬂohgég(p $t'ep %ﬁ?bl Q%%%s ?tep is a step of
pfOd@ﬁéngeéeﬁléﬁnPQMlenrea&gseeégdleyushelgeneraIhours

formula (X). This step is perforned by renoving the

B OleeClchive, @hreu e vt he Haydr axy 2gr digqursn t he

compound represented by the general formula (IX).

Step C3 This step is a step of producing a conpound

represented by the general fornula (XI). This step is

per f Brwedsby Chydr egematien§ thePeoRfPeIRg & SFEseRCed

by the general formula (1X)_in the presence
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
oProt  Step C1 opProt  Step C2
. 5
2 P‘OCH Rée 0—*§r~<<i:£: (R%n
(R)" R*0 OCH33 "
(vil) ) (1X)
(Vi
OProt
OFr! Step C3 ro————9i> _<f_<jj/
<y R*0 t<Y R%0 <y
° (Xi) X
o
Step C5
N
Ré0 (R R%n
° I

: . 2
In the present invention, R%, 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



of a palladiumcatalyst in a solvent in a hydrogen
at nosphere. The solvent used in this step is

preferably an alcchol, nore preferably ethanol. The
pal I adi um catal yst used in this step is preferably
pal I adi um active carbon. JTheyreaction tenperature in
this step is usually 0OC to 100C, preferably 20C to
80C. The reaction tine in this step is usually 0.5

hours to 96 hours, preferably 2 hours to 48 hours.

Step .C4 Thi t t f d
P@&tés«é]ﬁﬂ‘&hs@; RS dner 81 SPoPRAr (XY PEARFE SRep e

4%%W%x§1§¥bu renn%ﬁp%ééyéﬂ”é?EgHQQ%E ﬁg%?u)éf”rédgésenes

e comnmpoun represe te by th

tg}eenesra &?%&a X de £ K £ - grdup Jht's $hep irepResents

I ng the conpound represented by the

o 50 B (X 40r R $hpd8dk§ SgpsEf or med by

actlng a conpound repr esent ed %y t he genera
§gg§ndfi()0||) with a reducing agent in a solvent.
The conpound represented by the general fornula

(X'l Phisusedd nd ki ststrepf i calwampounddrmwnd n t he
art (e.g., J. Med. Chem, 2006, 49, 2496) or is
885t ¢ yentpraddug ethacganeiay formuhet héd) known in the
art (e.g. Med. Chem, 2006, 49, 2496) or a netﬂgd
s|m|Ehlq[ﬁ§qg(}s DerLormed by reacting a compoun
represented by the general formula (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
(VIT) and the compound represented by the general formula.
(VIII), used in this step, are respectively a compound
krown 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 alkali
metal hydride, more preferably scdium 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 heurs
to 96 hours, preferably 1 hour to 24 hours.

Step C2



usi ng a conmpound known in the art as a starting
material. The solvent used in this step is preferably
an al cohol, nore preferably nethanol. The reducing
agent used in this step is preferably an alkali netal
borohydride, nore preferablys sodium borohydride. The
reaction tenperature in this step is usually - 78Cto
100C, preferably OC to 30C. The reaction time in this
step is usually 0.1 hours to 96 hours, preferably 0.5
hours to 24 hours. In the descrigtionL

b h
pr ot Bet§ VUG otip 3 of Tk Hef " BRPABCY Lﬁ%ﬁ¥§%pé%§dbe

Poup
rgrotectgd" dr ex rQup -whi

,.the "h may be
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rotected”. in e iLpiti;o -

Pefef%l?osge%r%ge%??%gP%%%ug§tgg?gggﬁgﬁgﬁglgggggégégea

gggﬁgi%@E mekhed sueh asohydregenad yeinpounmn@intsisented
el ectrolysi's, of photolysis, and represents a

b@rthcbgﬁ%ragrQ@gngg@emqkby used in organic synthetic
Chem stry (see e.g., T. W Geene et al., Protective
s@epups in Organic Synthesis, 3rd Edition, John WIley

& Sons, Inc. (1999)). In the description above, the
"proradti geegr dspd Hoep bliepriogtcdyg gr GOPPEHNEh may

be protected” in the definitions of Rla, R3a, and Rda
Heprmectergad icoultdrd ypensndl ePER tongiEs it is a
protective group for hydroxy groups used.in the field

of oF§asi @t@gantlﬁepieef@ﬁ@&idsérw.nyc%%%aaésmtghéﬁ?ofcompound

LSl 3, L9 Shoupier Al kML ear DoY) 197 OHPS. SHEe
of a palladium catalyst in a solvent in a hydrogen
atmosphere.

The solvent used in this step is preferably an
alcchol, 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, preferzbly 2 hours to 48 hou;s.
Step C4

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

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

Step C5



exenplified above, hal ogenated al kyl carbonyl groups

(e.g., chloroacetyl, dichloroacetyl, trichloroacetyl,
and trifluoroacetyl), al koxyal kyl carbonyl groups
(e.g., nmethoxyacetyl), and unsaturated al kyl carbonyl

groups (e.g., acryloyl, prggloloyl met hacryl oyl ,
crotonoyl, isocrotonoyl,

(E)-2-nethy|-2-butenoy|); "aryl carbonyl groups" such
as aryl carbonyl groups (e.g., benzoyl, a- naphthoyl,

d ht hoyl | ted | |
e ggﬁléaEFSESﬁéﬁéoﬁ e§g§EZP§HF€¥%B%ﬁ;' 7l ForERes
| k t ed b
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arylcarbony grou , -nltrobenzoyl an
Adrohenzoylyy & %er@flvlg’l?(Y%frp@ﬂé” @}tﬁﬁT)arNiﬂ@VQOf‘éfﬁuc1ng
groups (e.g., 2-(nmethoxycarbonyl)benzoyl), and
éﬁéﬂ@ﬂfﬁiaéﬁdd&éw@pny| groups (e.g., 4-phenylbenzoyl);

- 76 "al koxycarbonyl groups" such as the "C2-C7

al koxyeardaomdund regy'e sexxerqal iy ethealyare ranid Ayl a

al koxycar bonyl groups substituted by hal ogen or a
tXITICL-Coedl kyldlsis ydstgp oups @ecgmpound known in the art
2,2,2-trichl oroet hoxycarbonyl and
t@+%eth9|sm¢@le@%@&yca&%@%yl§9 "@é?ﬁhh?ﬁrb@y?ﬁﬁyﬂYor

t et rahydr ot hi opyranyl groups"” such as -
%@%W@r%ﬁwﬁﬁl@g VP 2 ronDPet FARYAr opyFaR- 2Ty (€48 ~-
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alcohol, more preferably methanol.

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

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

The reacticn 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 croup for
the "amino group which may be protected", the "hydroxy
group which may be protected”, and the "carboxyl group
which may be protected" in the definitions of Rh, Rh,
and R* refers to a protective group that can be cleaved

by a chemical method such as hydrogenolysis, hydrolysis,



tri- (C-C6 alkyl) si Iyl groups (e. g.
trimethylsilyl, triethylsilyl,
|sopropyld|nethylsilyl, t- butyldinethylsilyl,
met hyl di i sopropyl silyl, methyldi-t- butylsilyl, and
tri i sopropylsi lyl) and (Cl5C6 alkyl)diarylsilyl or
-(C-C6 alkyl)arylsilyl groups (e. g.
dlphenylnethyIS|IyI di phenyl butyl silyl,
dlphenyllsopropyIS|IyI and phenyldllsopropylsilyl)

aIkoxynetol gh§$ps such as (LB alkoxy) et hyl e crive

1- dlneth y ;

gp*;o(%a )%/er*nsetr%/‘?L i so onox Jr%hw(f s g ox%/?re%bﬁ m_, and
Q§yqptﬁﬂ§ene(é@'qp aHﬁB%QctléénG£@u s in Organic

aI dxy met’h groups (e.g., -nethoxyethoxynethy )
\{SCJS C6; halgenated & WJ)I@%W'S&IQSQ 1n&. 2{2999))

trléh or oet hoxymet hyl ‘and bi s(2 | or oet hoxy) net hyl ) ;

"substi triieedieidiyptgrooupsowsychras "(0& otChc tal koxy) @iy | for

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

&gl "hydroshal pganatwd et hydy groupsotecyed” in the

2,2,2- trlchloroethylé aralkyl groups” such as Cl1-C6

déﬂymlgnmupsaﬁdb§tlﬁ.iedHWby?i 19 BoBrpRr§ieupsrlsE. g.

benzyl, a-naphthyl methyl, f3- naphthylnethyl

Hipheey| aethgno a5 bhehy| ArePhgFeChive g*OUP for hydfoxy

napht hyl di phenyl| net hyl, and 9-anthryl nethyl) and

@¥RVP59?%%%S BUBbRE| fLEed BY @rgﬁnﬁcaﬁyptﬁrbﬁﬁs”hSWFﬁ ry-

bst uted by
ErRBRyLE o pPEe SRR GURE | of BoE)ERo TG HED (Jﬁl@lcaxbo“y‘
-nethylbenzyl

%rﬁugstr?ﬁﬁ?hyFbengyﬁc téhgﬁhaﬁﬁginzyle group”
h
nlgﬁ%g¢§¥8 GQ%BQEP ﬁggbﬁgkg¥gd 21 b ebeRzy, d%buos (e.qg.,

enzy oro br onmobenzyl , and 4
chloroacetyl, dichloroacetyl, trichloroacetyl, and

J_

(see

trifluoroacetyl), alkoxyalkylcarbonyl groups (e.g.,
methoxyacetyl), and unsaturated alkylcarbonyl groups
(e.g., acryloyl, propiocloyl, methacryloyl, crotonoyl,
isocrotonoyl, and (E)-2-methyl-2-butenoyl); "arylcarbonyl
groups" such as arylcarbonyl groups (e.g., benzoyl, o-
naphthoyl, and B-naphthoyl), halogenated arylcarbonyl
groups {e.g., 2-bromobenzoyl and 4-chlorobenzoyl), C;-Cg
alkylated arylcarbonyl groups (e.g., 2,4,6-
trimethylbenzoyl and 4-toluoyl), C;-Ce 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);



cyanobenzyl); "al kenyl oxycar bonyl groups"” such as
vi nyl oxycar bonyl and al | yl oxycar bonyl; and

"aral kyl oxycar bonyl groups” whose aryl ring nay be
substituted by 1 or 2 G -C6 al koxy or nitro groups,
such as benzyl oxycarbonyl ,+

4- met hoxybenzyl oxycar bonyl , % 4-

di met hoxybenzyl oxycar bonyl, 2-nitrobenzyl oxycarbonyl,
and 4- nitrobenzyloxycarbonyl The protective group is

f bl I I b , i I
B R AR B PRI P i b Pk oy
ti h
ob B fr BB EATERNE, bz, I ok i
08248 9 R} &G\ gaer' Yr L rqﬂlad (@scl oggkgﬁ éh%ﬁ &roup

rotectlve group f carbox gr oups use

8. of ,ongani;crsWHAet Sy Y -andxanpl es
thgieof |nclude' t he "Cl-Cﬁggﬁgi 5group exenplified

raheeen v16216G8 calearia NS ; sucdt e wiheiytanyl &

1- propenyl, 2-propenyl, and 1-nethyl-2-propenyl;

t'eE2-a00y draldkyiygly rgrroup sy rcsncdt' as:@t hynydet datpydpypwytan-2-
2-propynyl, and 1-nethyl-2-propynyl; the "Cl-C6

Wal cgenatred < dayly dxpmaunekempl 141 ed above; Cl-C6

hydr oxyal kyl groups such as hydroxynet hyl and

T e fetaid qmm4w%y|%twmyotzteowwwwt
gr oups) such as ac | met hyl ; the "arang roups
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tri-(C.-C¢ alkyl)silyl groups (e.g., trimethylsilyl,
triethylsilyl, isopropyldimethylsilyl, t-
butyldimethylsilyl, methyldiisopropylsilyl, methyldi-t-
butylsilyl, and triisopropylsilyl) and (C;-Ce
alkyl)diarylsilyl or di-(C.-C¢ alkyl)arylsilyl groups
(e.g., diphenylmethylsilyl, diphenylbutylsilyl,
diphenylisopropylsilyl, and phenyldiisopropylsilyl);
"alkoxymethyl groups" such as (C;-C¢ alkoxy)methyl groups
(e.g., methoxymethyl, 1,l-dimethyl-l-methoxymethyl,
ethoxymethyl, propoxymethyl, isopropoxymetnyl,
butoxymethyl, and t-butoxymethyl), (C;-C¢ alkoxy)-(C:i-Cs
alkoxy)methyl groups (e.g., 2-methoxyethoxymethyl), and
(C1-C¢ halogenated -alkoxy)methyl (e.g., 2,2,2-
trichloroethoxymethyl and bis(2-chloroethoxy)methyl);
"substituted ethyl groups" such as (C:-Cs alkoxy)ethyl

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



definitions of Rla, R3a, and Rd4a 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
the "al kyl carbonyl groups"77the "aryl carbonyl

groups”, the "al koxycarbonyl groups”, the "silyl
groups"”, the "aral kyl groups", the

"al kenyl oxycar bonyl groups”, and the
na@bgkkykayyeanhanyhcapauns”. gexenpbi fied 1a%1th®ethyl) ;
“protective group for hydroxy groups"; and

"asHbstit yredpsmethyheae groopsalbgt dosupa Sehdfftsteqd
base" such as N, N di net hyl am nonet hyl ene,
bhenzybi deaeyl4greubexybenzyl idens,l, a-naphthylmethyl, B-
4-ni trobenzyli dene, salicylidene,

nhpthhglosahiytyl ddehenyldiepheny! netibyeenameand 1, o-
(5-chl oro-2- hydroxyphenyl) phenyl net hyl ene. The
nppbteyldvehgnodpetsylpr éner 2olaptan valimenyan bemA Ci1-Ce

roup, an aryl carbonyl group, 79 or an .
agﬂ‘&(éxﬁé@ﬁﬁénﬂub@t&&ﬁ, SRDPY pr éf%ertany lagroups having an
al koxycar bonpyl .group. The steps requirin ,
2ot SePPoR IGHLOTEEL: BY G eCe ok 1ok med GecBHIPRY - t BLETOs
known net hods (for exanple, the nethods,describ in.
PRl a W Cordans, SolE: Ta - i vy v 4b
- [ ni y Rt hesi S , W,/ _ey-

cPifsRR I BetRean B, 2B g%f'l%tt%]i%%%hzéﬁdor%%ﬁémé‘ry penzyl,
4pn@rt%&9&3%&1961!dlgbh%9®@me%§q,s gl dhefeof,10f fhe
present “i nvention can be admi nistered in “various
nfi@kEBenEXanplieshalo robenzeut, e ofh Remrirstyiat iem 4-

i nclude oral adm nistration using tablets, capsules,
cyhanbkeesy 1enul siltrs,y 1pixlyica rpowdecos"uRSich as

(sol utions),
vinyloxycarbonyl and allyloxycarbonyl; and

"aralkyloxycarbonyl groups" whose aryl ring may be
substituted by 1 or 2 C.-Cs 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*3, 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:~-Cgs alkyl group"

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



and the |like and parenteral adm nistration using

i njections (intravenous, intranuscular, subcutaneous,
or intraperitoneal admnistration), drip infusions,
suppositories (rectal admnistration), and the I|ike.
These various fornul ati ons t@&n-be prepared as drug
products accordi ng to usual nethods using aids usually
used in the field of drug fornmul ation such as

exci pients, binders, disintegrants, |ubricants,

1£b240ENDY, 2geBLSoendiss byl naralds: suspeRding AgenLe,

and coafing agents in addition to the

al Rghedi gRbupkn thenuse ashdrhabl etp @X3RRhes Xfpropynyl,
carriers that can be used’include excipients suchas

ahactleserhyuereseopysgdi;urhehl"or -de, h4l Mpaser e dil £Bky 1
starch, calciumcarbonate, kaolin, crystalline

geelupll esempandisdl aboeeaciCd:-ChimngerexySUCHL agra@bd€rsuch
et hanol , propanol, sinple syrup, glucose - 80
asohytiromymstaydhasdl dt-hynr ogeledhivd ;sdiCutCon,

car boxynet hyl cel | ul ose, shellac, nethylcellul ose,
aé&wé§§irﬁﬁﬂpfﬁcbs¢ﬁar%§ ey b oI 5RHRS)) pYEdioldonestylmethyl;
gishnte rants such as dry starch, sodium alginate,

t ﬁararﬁg%ﬁérQIPHﬁFnaﬁéﬁmﬁd%5éF§ $6@VEm and the "silyl

hyd bonat.e, | ci b pol hyl
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and starch; adsorbents such as starch, |actose,
de@ahiiftions of R', R**, and R*® is 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-
dimethylaminomethylere, 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,



bentonite, and colloidal silicic acid; _ubricant.s

such as purified talc, stearate, fluoboric acid
powder, and polyethylene glycol, and so forth.
Furthernore, tablets coated in usual ways such as,

for exanple, sugar-coated t@abtets, gelatin-coated
tablets, enteric-coated tablets, filmcoated tablets,
doubl e-l ayer tablets, and nultilayered tablets can be
prepared as required. In the use as a pill, exanples
oPf agaki k8L SchPBEnGANgrBBpUSRE: @CbEQ%e%é%uﬁ'%BIS such

as glucose; lactoSe, ™ cocoa butter, starc
abhydkogeppbadivegetphbl e oil, kaolin, and talc; binders
such as powder ed gun1arabic, pomdered tragacant h,

gel athd, stk et dqundt ingi stotegt Aot sdspebtastibanapar an
agar, and so forth. In the use as a suppository, a
perdermadgecobrdéapr ter gnkrmowmeithotlsi g foireledacgiehe the
used, and exanples - 81 thereof include polyethyl ene
mgrcvédls desesabbdt tar Thkcgrer Wal &6R6NS, Wieglker Gal dohdluts,
esters, gelatin, sem synthetic | ycerides, and so
PEPERCLLHEt REOUBE &8 RAIPRf-EcOYBRICEAS f orAat Pod 1ey-
can be, re aregéas sol utions, emulsions, or

I§G§5§H§F RE. PuBléfardbry, Sffiede solutlons enul si ons,
d .
gPoodugggﬁﬁ'gﬂﬁd g%g?§5§m é%fgg ?%91 §8 %?EOEE Wt

I ONsS produci n
I
P ea o Tons 5 ey Lo Be used R i et = For

vARdLcal fUSks . anﬁxgﬁameéftBgée%utecb@dgdmm@&@&rauon
et hanol , propyl ene glycol, ethoxylated isostearyl
iakoahal orpal wexyhaked stsost edfivly alagahkals, peIpMXEs,
granules, emulsions, pills, powders, syrups (solutions),
and the like and parenteral administration using
injections (intravenous, intramuscular, subcutaneous, or
intraperitoneal administration), drip infusions,
suppositories (rectal administration), and the like.
These varicus 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, glucose, urea, starch, calcium carbonate,
kaolin, crystalline cellulose, and silicic acid; binders

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



ethyl ene sorbitan fatty acid esters, and so forth. In
this case, a sufficient amount of sodi um chloride,

gl ucose, or glycerine may be added to the fornul ation
to prepare an isotonic solution, and usual dissolving
aids, buffers, soothing agents, and the |like may al so
be added. Furthernore, coloring agents, preservatives,
perfunes, flavoring agents, sweeteners, and the I|ike
can be added to the above-nentioned formulation, if
sBECeI AN Y st alldil ReNIRA®N, OlRara tdrlgs, 1GAN & so be

added. The anmount of active i ngredi ent conpound
ceeBbaiyhied hyilitcihe 1akey e sHentlizeechdarymiationssd s not
particularly Ilimted, but is usually 0.5 to 70%by
poeiaghti vaf phive phattal, am@np@gijmlgqrxefﬂnaiﬂwe,l to 30%
by wei ght. The dose varies dependi ng on synptons, age,
darmsd nitleg rahnitlee sofcht lzes platyi erta e ,weerad birocdedt reatiaal sgar
in particular, - 82 a human) In the case of oral
pesidien, s Leatingr ant m@wqeercommid@d kadinqg@magbcdme is
fromO0.1 as the |.ower preferably ng, nore

imt
l@flélfﬂaﬁw aRg) tp@lY?@‘G’@tl?@”e?él e ettt |5aRty acid
di

referabl 10 |s vided into 1 to 6
P65 4 ST Bty e et s e e
e resent t|o Cri d nor e
Stst%éfc i Gal tﬂ% é}\r/glelrrfct oadcl':lxoan eslbalnaO I:I‘:'es?u(:h as
I £S5 er, ven n
Si S ot i nt e\rﬁ\ﬁd tcéj 2 %%% t eYO olhf &Cﬁsﬁg %tﬁ:& CHP

BRI ESn iR AN s‘%ﬂJhU% %ﬁ@r@f@%oﬁ@ﬁn salts
performed under observation by TLC (ThHin Layer

and sodium lauryl sulfate; humectants such as glycerine
and starch; adsorbents such as starch, lactose, kaolin,
bentonite, and colloidal silicic acid; Zubricanits 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 glucocse, 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



Chromat ography) . In the TLC observation, silica ge
60F254 manufactured 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;
and a UV detector was adepBéd-as the detection
method. Silica gel SK-85 (230-400 nesh) al so

manuf actured by Merck or Chromatorex NH (200- 350
mesh, FUJI SILYSIA CHEM CAL LTD.) was used as silica

9@ O GRS p 1 ARA)td RN dB,usUal o G UMk ter, higher

chr omat ogr aphy, “Bi ot age aut onmat’l ¢ chr omat ogr aphy
ARRAAIYS HiSPel) ARSRNPIORd H el ¥ Useth, Thansol Vet sic
descri bed in each Exanple were used as el uting
Salcearitee s  atariches priesatti bed ratio (or this ratio was
changed appropriately according to need)
Abbr éwi ahkonseusedainn inExanploes mean fAdenfledidManganr be
83 ng: mlligram g: gram nL: mililiter, Miz:
oregalrEad 25 dal Bians e bl Dvenhuch easusmemet ¢s
resonance (hereinafter, referred to as 1H NWR) .
Fsdctiad ller & hesedli At et Q1 /S ek Lo Hprnd nSe epess bens
chem cal shift values with tetranethylsilane as
adifaridatdst T 255 a9 iy e Pt IS Wbt rer @S entSed Wi s
aor singl et for doubl. et t for,triplet nd for.
o ies L5 O e i1 et Lons
.C( t Ry. st_ At.om :
Rty oty B B et O G 27 o) LY g e used

dE eotyon Sy { Qi zat i o MW%@ méfé@%grégf inciude
trans-6- [ 3- (2-fl uoro- phenyl ) -urei o?-
whtdsdl drord i iy nald ner 268 boxydi ¢1 864 fsostearyl
alcohol, polyoxylated isostearyl alcohol, polyoxy
ethylene sorbitan fatty acid esters, and so forth. In
this case, a sufficient amount of sodium chloride,
glucose, or glycerine may be added to the formulation to
prepare an isotonic solution, and usual dissolving aids,
buffers; 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 also 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,



i r.ethoxycarbonyl net hyl -cycl ohexyl ester F H H N~N
,ONOY H3C OO O (Il a)

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

nmet hyl ester To a DMF (50 nL) solution of trinethyl
phosphonoacetate (26 nlL),-s@di um hydride (purity: 55%
or higher, 7.03 g) was added in small portions at OC
The reaction mxture was warnmed to roomtenperature
and stirred for 30 mnutes. A DVF (50 nlL) solution of

al’h%m'an§4 fMCJcHQeéégédB@”ﬁﬁ?”%@h%k%@%a‘w&%ﬂ, (22 2 9)

was added thereto In sna portions at roo

re@IREHRIWEE 2 g TS 4a8USPeRYIQ Was Std red fiar 19 haurs
and diluted wth a saturated aqueous solution of

1@Rmenilumiehl @rederataly awed;, b tang extdaadlwnso Wdh to

ethyl acetate. The organic layer was washed wth
29@atumat @¢ Rhien@ppidren ietiited preee rsadium o G uhd at evh Bd is

then concentrated. The residue was purified by

ddlvicieat dgrtaplly tlohex alveiest IMdpeackirgt exxb:shymptoomddt ai n

the title conpound (29.7 g, 87% as a colorless oil

1H NVMR (400 MHz, CDC13) 8 (ppnm) = 5.75-5.65 (1H, m

3.99 (4H, s), 3.70 (3H, s), 3.01 (2H, t, J = 6.7 Hz),
Exag®le®H, t, J = 6.7 Hz), 1.81-1.75 (4H, m);. NS (El)
niz:H212_§N%+. (Ib% . : , ' bed
(1, 4587 6x82SpPFo] 478 BEESEMYI P PAEBET-O alid Ity scr ibe
n%%%?%pecifically with reference to Examples and Test
Examples. However, the scope of the present invention is
not intended to be limited to these.

In these Examples, elution in column chromatography
was performed under observation by TLC (Thin Layer
Chromatography). In the TLC observation, silica gel
60F,54 manufactured by Merck was adopted as the TLC plate;
solvents used as eluting solvents in column
chromatograprhy 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:



An et hanol (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
carbon (10% by weight) was hydrogen-reduced at room
tenperature for 24 hours~ ghe-reaction m xture was
filtered and concentrated. The residue was purified
by chromat ography (hexane/ethyl acetate=5:1) to
obtain t he titIe compound (4.99 g, 75% as a

glr l(lj%%r% (917}“}4%3(%&0 sy 1 ’zllggc@eg_' :MJPZ :( %gg?h(:ertz.
;EéBI% ggaﬁg§és(g@loﬂ),néciéa§4ﬂagn@t1% re% %fﬁ%%

%b%eﬁwkfte%5 r@&@kr@@r&&oa%VéHONﬂRy|%p@%@&bcwégbd
met hyl ester A 1 N aqueous hydrochloric acid solution

10M2Q caffe)y agetcra1(:280 (Bbh) Mixt 4een@f of chemical shift
(1,4-dioxa-spiro[4.5]dec- 8-yl)-acetic acid nethyl

vestiers (74199 tg)y rebrdinydd iilancbeanpitenddndsias Splliittedg

at roomtenperature for 1 5 hours. The organic

PRSIbeaRt Was er aepveEs audiatly tah sevigporsiingletThed for doublet,
remai ni ng _aqueous_ sol ution was subjected to two
LexOFacttilons twi B dethyioTadeEdtt€t -The organic | ayer was
washed with saturated en dried over sodi um

sul f ?EZ aha“thene 6ﬁcghFF398 FSerfﬁﬁﬁrFﬁg Fptfé MS)
.3 o

B R a5 T el A bR B ()

%%%%tr%(zio%z atqk¥8 (kﬁ'%fgfd%%@cfpdn §¥g§“fg%£égéion)

El)
deft@Rsr. (4- hydr oxy-cycl ohexyl ) -acetic acid nethyl

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

methoxycarbonylmethyl-cyclohexyl ester

Ly Tcewe

(la) (1,4-dioxa-spiro[4.5]dec-8-ylidene)-acetic acid
methyl ester

To a DMF (50 mL) solution of trimethyl
phosphonoacetate (26 mL), sodium hydride (?urity: 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 mL) solution of 1,4-



ester and ci s-4-(hydroxy-cycl ohexyl)-acetic acid

nmet hyl ester To a nethanol (50 nmli) sol ution of

(4- oxo- cycl ohexyl)-acetic acid nmethyl ester (4.18 Q)
obtained in Exanple (Ic), sodium borohydride (1.86 Q)
was added in small porti-omd4at OC. The reaction

m xture was stirred for 1 hour and diluted with a 10%
aqueous ammoni um chloride solution (100 n.). The
organi ¢ solvent was renoved using an evaporator. The

cyemshekAagcaqugaUsonsakHY 1 BRWAS tSUDj (@t ed ¢ 0 WO 2 dded
extractions with ethyl "acetate. The organlc | ayer was

twashed Wht Bmsatupat-edonbr ke rcoher ctideed tover. SOHLYm

sul fate, and then - 86 concentrated to obtain
stisprasiénhydsoxyicyeHoliexylp- hacetsi @nalcidd 1netely hviest er
(2.56 g, 60% as a colorless oil and
seitsrdthydraxponypckohexybh- adetimmoadiuth mitlloyli dest eiollowed
(0.517 g, 12% as a colorless oil. Trans Form 1H NMR
by4©®owﬁztr@9@w)ﬂs vpﬁm eihyleaccegﬁte -s) Thg, 6798néQ layer
(1H, WL, 2.20 = 6.7 Hz) 00- 1.94 (2H, m,
wgsgyas! 671 MHh ﬁ)atufaﬁgdlbﬁen@zruth@n driggl oyeero sEgh um

i S 1H NWR (4
Snﬁé&-tg gé‘nd( Iﬁenrr)conéeélgr(a’s;ﬁd s)ThE %@S%Q)Slg HaSqur?féed
( 5§] ) -

bp%gﬁg%ggégg%féﬁﬁuﬁggxs nyI yﬁr@ﬁ&&]ﬁfiiﬁ&lhy rCJQHiln
th%ogukﬁgl%%ﬁg%u%@rq9§yh'% a%hd as a colorless oil.

-nethoxycar onyl nmet hyl cyclohexyl ester To a
16l ik oy 2aBtAaRe €301 L) Solddd)on of 14iphasgens n
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 oil.
'H NMR (400 MHz, CDCls): & (ppm) = 3.94 (4H, s), 3.67 (3H,
s), 2.25 (24, 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)*.



(569 ng), a dichloronethane (10 nmL) sol ution of
trans-(4- hydroxy-cycl ohexyl)-acetic acid nethyl ester
(850 ng) obtained in Exanple (1d) and pyridine (0.39
m.) was gradually added dropwi se at OC. The reaction
m xture was warned to roemdfenperature, then stirred
for 3.5 hours, and then concentrated. The resi due was
vigorously stirred in diisopropyl ether and filtered.
The filtrate was concentrated to obtain chloroformate

(@g)a QOBQBL%§%loﬂb&yl$ dicehlior eraithane nsal Wi (10
) of this 0il was™ added at roomtenpérature to a

di chhor oneshassué 1Ryakdch skt aBiaf solution (50

1- (2-fluoro-phenyl)-3-(1, 2, 3, 4-tetrahydro-

miL$ ggdieiahien- aowlhluraaxhwd@ochiqulded@w&ayyyﬂkﬁmmlyﬁdec—

- 8 (1.03 g) and triethylamne (1.3 nlL) After 1

8h@un -attke icr eadtl owr thyXt ese avas 4cG¥cent atted. radd in

purified by colum chromat ography

E@ém@ﬁﬁoréﬁétwaﬁeﬁéﬂﬁyﬁda@étaﬂéylﬁ@H@@ﬁ@umrqlﬁpnukie@ourS-
onpound (1. 55 guantitative yield) as a white

T@@IP&gaIHCNﬁR U@@@ Wﬁf r@WB@ﬁﬁ%}Slgg(ﬁ&nﬁvaquﬁﬁqq+iThe

% 8.52 1H, d, J 2 w@% lH ddd, J =

T aénlff 6 Hﬁ&us4S?leroq7 tht?TH dd, J
d 1, 2H, dd

Ftiats 08 phtiprnyy Sretdlte Fl“enfmi“éi "Sakat HBb

BB ID B 7 258 G S e ke

S:{:ll%%. % 6%n(j3|ﬂ'ne'f@ co%cé%tlﬁa@?ed (t%H'ohma'ln tlrré ]t:lOCSLé 2H,

SI') mz: 484 H) +. (Exanpl e
ddﬁyﬁmﬁ&[a G2- @IU@h@ﬂﬂﬂﬂ%ﬂﬁvéﬂyﬂéﬂd as a colorless oil.
'H NMR (400 MHz, CDCls3): & (ppm) = 3.71 (3H, s), 2.41-

2.24 (7H, m), 2.12-2.05 (2H, m), 1.54-1.43 (2H, m);
MS (EI) m/z: 170 (M)'.
(1d) trans-(4-hydroxy-cyclohexyl)-acetic acid methyl
ester and cis-4-(hydroxy-cyclohexyl)-acetic acid methyl
ester

To a methanol (50 mL) solution of (4-oxo-
cyclohexyl)-acetic acid methyl ester (4.18 g) obtained in
Example {1c), 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 evaporatcr. The remaining agueous
solution was subjected to two extractions with ethyl
acetate. The organic layer was washed with saturated

brine, then dried over sodium sulfate, and then



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

car boxynet hyl -cycl ohexyl ester F HHNY N OY HO O
To a 1, 4-dioxane (20 nL) solution of trans-6-[3-(2-

fl uor o- phenyl ) - urei do] - 3, 4-di hydr o- 1H-i soqui nol i ne- 2-
carboxylic acid 4-net hoxycagbonyl net hyl - cycl ohexyl
ester (1.48 g) obtained in Exanple 1,

t et rabutyl amoni um - 88 hydroxide (1.0 nol/L aqueous
solution, 4.0 nL) was added at roomtenperature. The

JRRELIOD M LU BWAS StIRA ([0, B2 NAUS. Aty -

concentrated. The resi due was aci

a%%@%u%cﬁﬁdﬁ%%ﬁlﬁzqr leG rRG stqJéthj,oraso(%%O )z cdf®Ness oil
diluted with ethyl acetate, and vigorously stirre

awit id: searplyet-e xgi-s51Heay.1 ) Far csaparad ed n{étggnli Gster
| ayer was washed with saturated brine, then dried
(@uer7sadi ams ) sulsf at eoland ddervidaoncentrat ed. The

resi due was purified by chromatography
TrdinchIForonet haeR met handHy, Thel;obt&i nesh)soki 3. ems(3H,
recrystallized (isopropyl alcohol) to obtain the

stirt Be 6dodp®dnd 1¢1. 04 ,g,2 . 28% (245 &l whi t=e &0l ikk)., 2LH0-
NVR (400 MHz, DWBC>d%? : 6 (ppm = 12.1 (1H, s), 9.03
P4 @, 8Us51(PA-1s)07 8416 M, Lad Sl 26, @Hhndn)7. 8- 10-
1H%%, 2g{.SZ (1H, s), 7.26-7.20 (2H, m, 7.16-7.08 (2H,

m-, 72004- 78 97 (1H, m, 4.52-4.42 (3H, m, 3.57 (2H,

e oz ik {290°MiBachi) iy i) 1 A (e 9.
hn/0wd-,6Q 6hH.(3m. - 4% 26 (21, 4, T = 7.0 Hz), 1.94-
1.24 (10H, m).
(le) trans-6-[3-(2-fluoro-phenyl)-ureido]-3,4-dihydro-1H-
isoquinoline-2-carboxylic acid 4—methoxycarbonylmethyl—
cyclohexyl esterx

To a dichloromethane (10 mL) 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
oil. A dichloromethane solution (10 mL) of this o0il was
added at room temperature to a dichloromethane (10 mlL)
solution of 1-(2-fluoro-phenyl)-3-(1,2,3,4-tetrahydro-

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



1.29 (2H, m, 1.14-1.01 (2H, m ; M5 (ESI) mz: 470 (M
+ H +. (Exanple 3)

ci s-6-[3-(2-fluoro-phenyl)-ureido]-3,4-

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

car boxynet hyl - cycl ohexyl esger-F Ya OOY O HO- 89
Met hyl ester (143 ny, quantitative yield) was

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

ci s-(4- hydroxy-cycl ohexyl)-acetic acid nethyl ester

6 | d -
(g_l (3)23"'9% uoa?gi gih%hﬁéj:lﬂﬂel-:fﬁ(ﬁ'@ 8L NrANd arter 1 nhour, the

dela kit igtdahy di0s | SOpE Ot fef-yhd -MELBfied by column
hydrochl ori de (W2006004200 Al) (83 rg). This nethyl

ateta i aghdr o Mzelb i dind f1ea seNec Ry 8Set &t EXaPP| 8b2ain
to obtain the title conpound (86 ng, 71% as a white

ittt eH ANV (00 MHZ55 DIVBQua) t 1 tSa f ppen) yie 1) Oa § 14,

s), 9.01 (1H, s), 8.53 (1H, s), 8.16 (1H dd, J = 9.0

Wik 9. PHA. 7.35-6.95 (6H, m, 4.85-4.77 (1H m,

4.58-4.39 (2H, m, 366353(2H m, 2.82-2.74 (2H,

"Wy NMR_ {#002MHzd, DNSO-dE)0 Bz ) ppR) 26- 2..08 (1M, ), 8.52
82- 69 (3H, ,. 1.59-1.47 1.38-1.22 (2H,

‘#)Hr Y ESI%- 7an£2 ) 460 (M W +dd<iExn%n‘p|3e 14§, 11.6 and
( 37 ( fg roz ph % -

%%I%gd 1FF%%0 U|n6T|n2Pé§ca ny Laﬂiﬁo@=%y%@%h%x9sz)'
7.22 (2H, dd, J = 8.0 and 1.4 Hz), 7.16-7.08 (i3, 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
JK/O Y
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



acetic acid nethyl ester F HHNyN HNO OH3C, O O
The title conmpound (84 ny, 54% was obtained in the
same way as in Exanple (le) from (4-am no-cycl ohexyl) -
acetic acid nethyl ester (J. Med. Chem 2000, 9, 1878)
- 90 (82 ng) and - 88 -
1-(2-fluoro-phenyl)-3-(1, 2, 3, 4-tetrahydro-

i soqui nol i n-6-yl)-urea hydrochl oride (v02006004200 Al)
(103 ng). 1H NWR (400 MHz, DWVSO- d6) (ppm 8.99 (1H,

h?)droxg d’%G (1(, :bH*moqd/’L 4 gUD%‘LfE a.{!ﬂjl%nlébr{;z)é} }_(g )n?LS) by 0%58 & dg%ed

a&sﬂodﬂ,tJﬁ didgé.(lﬂhe Phactdidd- ﬁQQQLQ%Hwa@)stlrred
3.60-3.59 (3H, n), 3.55-3.50 (2H, n), 2.76-2.70 (2H,

fojr, 22. 3iEslEZhd Adnagntra . 1. 9he( tBsidnk, whs8@cli.B&ied
(2H, m, 1.58-1.43 (4H m, 1.24-1.16 (1H m,
wi.tG620.198 a(dlidouy h s odESIorind zc BB IMtHidd) +30 mL),
(Exanple 5) [4-({6-[3-(2-fluoro-phenyl)- ureldo] 3, 4-
tapiemy @rid-utidd sEdn redihivile azedartisonyd}d amgm)ewsicy ohedytdd

- acetic acid F. HH .

until complete dissolution. The separated organic layer
was washed with saturated brine, then dried over sodium
sulfate, and then concentrated. The residue was purified
by chromatography (dichloromethane/methanol). The
obtained solid was recrystallized (isopropyl alcohol) to
obtain the title compound (1.04 g, 72%) as a white solid.
'H NMR (400 MHz, DMSO-d6): & (ppm) = 12.1 (1H, s), 9.03
(1, s), 8.55 (1H, s), 8.16 (1H, 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, 4, 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)-ureidol-3,4-
dihydro-1lH-isoquinoline-2-carboxylic acid 4-

carboxymethyl-cyclohexyl ester

Lot



NYN HNNO Y HOO O
[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 nethyl ester (74 ng) obtained in Exanple 4 was
hydrolyzed in the sane way8&s-in Exanple 2 to obtain
the title conmpound (20 ny, 28% as a white solid. 1H
NVR (400 MHz, DMSO-d6) : 6 (ppm = 12. 0 (1H, s) ,
8.99 (1H, s), 8.52 (1H, s), 8.16 (1H, dd, 7 = 8.8 and

8.8 M@ih i 8dte¥. 3246. ﬁé (&Hanﬁhtaﬁlzg'gléﬁd 1Hasm ,
4. 46- 4. 39 (2H, m, 3.49 (2H, 71 (2H,

oigt,ai2et0 iRHhed sahe= wa@. ‘A sHz)n, Eilx.a&lbl]a’ 88 )1HrdN ,cis- (4-
1.83-1.67 (2H m, 1.63-1.43 (2H, n), 1.31-1.16 (2H,
roky0ty@193ex2H,) 1gceths (EESl) matiiy 4@ Hdd + 49 ng)
(Exanple 6) cis-6-[3-(2-fluoro-phenyl)-ureido]-3, 4-
odfitiayidhest 11 iEseqpilieol (Lte- 2rnchrloobddyfileicami-gpiBnyl) -3-
car boxynet hyl -cycl opentyl ester F HHNY N OONO
Ho2@3/ reféttwraéléﬂdép (lmwolngwé oBEE fediiarhlpride
(le) from
?{%Og%@év@ﬁ&%x@qéyd%g% Iyl ))fhééef“?Enﬁél ésﬁ@trhy’lasest er
h%?!g: \ﬂg’le?%l? d_%hp Iﬁé‘ﬁ; fis)aé%t ?Nf%/g%gs 417115 Exam AE_AQ 2 2t201 op ala}qn dthe

title compound (86 mg, 71%) as a white solid.

'H NMR (400 MHz, DMSO-dé): & (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 (lH,.m), 4.58-4.39 (2H, m),
3.66-3.53 (2H, m), 2.82-2.74 (2H, m), 2.17 (24, d, 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-1H-isoquinoline-2-carbonyl}-amino)-cyclohexyl]-

acetic acid methyl ester

H H
N.__-N.
' h
N N 0]
O \H/

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)



t et rahydro-i soqui nolin-6-yl)-urea hydrochl oride
(W2006004200 Al') (321 ng). This nethyl ester was
hydrol yzed in the sane way as in Exanple 2 to obtain
the title conpound (455 ng, quantitative yield) as a
yellow solid. 1H NVR (400 &z DVBO-d6): 8 (ppm =
12.1 (1H, brs), 9.04 (1H, s), 8.55 (1H, d, J = 2.3
Hz), 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,

, 2 , H, 1d 9.
(gﬁd 6a|8_1|zd) 1aqq kl%o%Lphén% LJ_% Ry ‘% = 4O§teécl:9aén§j(1%_|

1ﬁbqu4n%91616 yﬂ —&rea3h§dﬂbkhl$rﬁae(QWOéﬂU@004%dﬁ7AT
(2Ht,J=56HZ) 2.77 (2H, t, J = Hz) ,

(28, mgd,. J = 7.1 Hz), 2.23-2.14 (2H, n),184177

(2H m, 1.73-1.68 (1H, nm), 1.37-1.29 (2H, n); M

'HESMR 20 MBS, (MISOHEE) : (Exasmhe #)8.99 (1H, s), 8.16
trans-6-[ 3-(2- quoro-phenyI)-ureldo]-

(3H4- @iy dr o- @H4|§@§u@nélﬁﬁéﬂZJCéﬁbdkﬂﬁic‘%bldUS-7-14 (1H,

carboxyge%h clopentyl ester F HHNY NONI / O
2 Wy I Sodttar (1583 O %6 e otft-diamed i (LK,

h Ex |
Hbr:ﬁs-gg§h§ r62§ Igyclgngﬁffff%éééﬂ'cnﬁci@-ﬁéfﬁyﬁo (2H,
n§St e sl vetica M Sa35_ 5 150 (28, m), 2.00-1.95 (1H,

m), 1.80-1.66 (2H, m), 1.58-1.43 (4H, m), 1.24-1.16 (1H,
m), 1.06-0.98 (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@m@

[4—({6—[3—(2—Fluoro—phenyl)—ureido]—3,4—dihydro—lH—
isoquinoline-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

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



Acta 1992, 75, 1944) (280 ng) and

| -(2-fluoro-phenyl)-3-

(1, 2, 3, 4-tetrahydro-i soqui nolin-6-yl)-urea
hydrochl ori de (W2006004200 Al') (418 ng). This nethyl
ester was hydrolyzed in-thelsame way as in Exanple 2
to obtain the title conpound (357 ng, 63% as an
off-white solid. 1H NWVR (400 MHz, DMSO-d6): 6 (ppm =
12.1 (1H, brs), 9.10 (1H s) , 8.61 (1H d, J = 1. 1

7Hap-6.871%761Hm) dt 5.20=6118 F1mgneh)4. L Ha-4.BB2 Ml Hm) ,
brs), 7.25 (1H, dd, J = 8.0 and 14Hz) 7.24-7.21

3¢ 3B-3019 T2EG- #) 102(2H 20yl 1208- 6)98 2. 193 (2, Hg, n)J =
5.05-5.01 (1H, n), 4.46 (2H, brs), 3.56 (2H t, J =
6577HERZ) , 129761( 8B, (LH,Jm¥, 519 882),. 62. 3242. 33 ,( 1H,639L. 43
2.26-2.23 (2H, m), 2.04-1.96 (1H, m), 1.94-1.85 (2H,
(B, m1,66- 158 A6H(2/y, M1, 48-D74D .(OBH, (21, m.;23- 1. 14
SU mz: 456 (M+ H)+. (Exanple 8)
M%réﬁ§n% PéZ(Z fPudMoTpHeényl ) - ur ei do] -

3, 4-di hydr o- 1Hi soqui nol i ne- 2-carboxylic acid
4- carboxy cycl ohexyl ester F HHNY N ON/ O

t he éaﬁ%%%&’g&?g eé&iﬁb??f?ﬂ?f%?% epyiﬁoetﬁgh 8950,
A3y ROpRL Y BuE ANeARn0h (T ey 4902, 27,
chrb2xlhueng1RagRYbhaAt(l 2e3<4- tetrahydro-

{mccrmi

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 yellow
solid.

'H NMR (400 MHz, DMSO-d6): & (ppm) = 12.1 (1H, brs), 9.04
(lH, s), 8.55 (1H, 4, J = 2.3 Hz), 8.15 (1H, dt, J = 11.6
and 4.2 Hz), 7.32 (14, 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,



i soqui nol i n-6-yl)-urea hydrochl ori de (W2006004200 Al)
(321 ng) . This nethyl ester was hydrolyzed in the
same way as in Exanple 2 to obtain the title conpound
(36 my, 49% as a pale yellow solid. 1H NVR (400 MHz,
DMSO-d6) 6 (ppm) = 12.2 (4dHp2brs) , 9.04 (1H, s),
8.55 (1H, d, J = 2.3 Hz), 8.15 (1H, dt, J = 11.7 and
4.1 Hz), 7.33 (1H, brs), 7.25 (1H dd, J = 8.2 and
1.6 Hz), 7.22 (1H, dd, J = 8.3 and 1.5 Hz), 7.16-7.09

7(2Hg | 6"Lnd7891%' gzg? ?%E’o rf)l’H 4.P5A-5Q (215@7 ’(72,}";(34 5.98

(2H, 's) ='5."9 Hz)
/9 6- 1 2. Hy m, 95-1, 9Q. (AH,
ihi ﬁé 'zr|2)39 %1?—1 tm%f) =( Bk (7Eg) m34 4742(3%( M%r(s“) Ms7

(bExampl g 9) 50|6S'I-I§')[,3‘2(.217f| wer,0+pheny )s- ur @i-do] 23 341
di hydro-1| Hisoqu-nol i ne- 2- carboxyllc acid 4- carboxy-

deyal ehaxyl nesten .E3-B.HaNyNH,Om)/,N1084HD Q70 (¥af hyl) ,
ester (469 ny, quantltatlve yleld) was obtalned in

1t ié-4am@ vay,as)i, nlEZarpl.@ o | @H,f mom ci s- 4-
carbonethoxycyclohexanol (J. Org. Chem 1962, 27,

MB14ESY) (7229 AgP dMd+ H)
1- (2-fluoro-phenyl)-3-(1, 2 3, 4-tetrahydro-
i soqui nolin-6-yl)-urea hydrochloride (W2006004200 Al)

(321 Eggmplhl§ HFEQXS gs&gr %ﬁ%lugggog éggllnuggid%?ne
3,4-dihydro-1H-isoquinoline-2-carboxylic acid 3-

carboxymethyl-cyclopentyl ester
F
H H
N\H/N
OYC@V o

Methyl ester (583 mg, 96%) was obtained in the same

HO
O

way as in Example (le) from trans-(3-hydroxy-
cyclopentyl)-acetic acid methyl ester (Helvetica Chimica
Acta 1992, 75, 19%944) (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 MEz, DMSO-d6): & (ppm) = 12.1 (lH,.brs), 9.10
(1H, s), 8.61 (1H, d, J = 1.1 Hz), 8.15 (1lH, dt, J = 11.5
and 4.1 Hz), 7.32 (1H, 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



way as in Exanple 2 to obtain the title conpound (156
nmg, 34% as a |light brown solid. 1H NVMR (400 MHz,

DMSO-d6): 6 (ppm) = 12.1 (1H, brs), 9.02 (1H, s),
8.53 (1H, d, J = 2.7 Hz), 8.16 (1H, dt, J = 11.5 and
4.1 Hz), 7.33 (1H, s), 7.269%.21 (2H, m, 7.16-7.10
(2H, m, 7.03-6.98 (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, n) M5 (ESI) miz: 456 (M +

E!)H[SI? %uoro F@ &]1]‘? dVei do4% (gH, brs), 3.56 (2H, t,

Hihydr [ nold ne- 2-car I a
4- (zéjc—grdbzgt(yszogﬁhy ) - C)?Ccl oﬁex;ﬁ”@és%zgr gdﬁl—?l\m\l (LH, m
N0 HG Q210 Mothyd . @sterod 4291 M) 66099 pas. obt @me%
in the sane way as in Exanple (Ie) from 3 3-(4-
Thyal-axyssy clieghexyl ) progg-onicl aci, methyl . Bsteri4 (14, m);
(Tetrahedron 1966, 22, 861.) (360 ng) and 1-(2-fluoro-
Mshe(BAD)- 3n/2L:, 2,53 4cM et rEiydr o-i soaui nol i n-6-yl)-urea
hydr ochl ori de (W2006004200 Al') (418 ng) . This nethyl
ester was hydrolyzed in the sane way as in Exanple 2

to obtain the title conpound(65 , 169 asayellow
sol i dExaTAIRMVR) ( 466 19HA,~ [BVEG- éé)lorosp@@@ml —urEigio] -

1H brs 0
§ df% gro 1}1%soqu1nolwne 2-carboxylic acid 4-carboxy-
cyclohexyl ester

m@@rmj

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-fluorc-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-d6): & (ppm) = 12.2 (1H, brs), 9.04
(1H, s), 8.55 (1H, d, J = 2.3 Hz), 8.15 (1H, dt, J = 11.7
and 4.1 Hz), 7.33 (1H, brs), 7.25 (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),



(1H, s ), 8. 54 (1H, d, J =2 . 3 Hz), 8. 16 (1H,
dd, J =8 . 2 and 8.2 Hz), 7.33 (1H, s), 7.27-7.21
(2H m, 7.16-7.09 (2H, m, 7.03-6.98 (1H m,
4.83-4.47 (3H, m, 3.64-3.55 (3H, m, 2.79-2.75 (2H,
m, 2.23 (2H, dd, J = 16.3 @pd- 8.8 Hz), 1.95-1.72
(3H, m, 1.53-1.42 (4H, m, 1.32-1.20 (3H, mM; M
(ESI) mz: 484 (M+ H-. - 96 (Exanple 11)
6-[ 3- (2-fl uoro-phenyl)-ureido]-3,4-
di:hy -1 ui:ng| i-ne- 2-carb ¢ aci d 4- _
Béngg?(gﬁeﬁﬁy?g%e-ségcIhgﬁéxgl'a/gs?()eéﬂ?cc ’Y? _O%H&)'HZC))’ 2.26
blha), 1 64- 0X0- gygl-0hexyl i dgne)~aceat i, _aci thyl .ester
22 j12,04-( ﬁﬁéx@é pigr' %[%%i%)ec(gg-'yﬁ)deﬁ‘é)4-c6ac*ét3id70 n(glgql’d )
Maethylyegter @5%4 (MO} ebtained in Exanple (la) was
deprotected in the sane way as in Exanple (Ib) to
obtain the title conmpound (395 ngy, 840). 1H NWMR (400
MHz, CDC13) : 6 (ppm) = 5.87 (1H, s) , 3.73 (3H, s),
3. 22 (ERkppte, 9) =i9-8-4Rd (3-61lHp)yp-PheAy(2Hureidd]1=3, 4~
6.8 Hz), 2.50 (4H, dt, J = 7.2 and 7.2 Hz). (lib)
diyidydra Xy i spoiuc hexyi nedenep-rdcetyild cac ad drettnarboest-er
The title conpound (335 ng, 84% was obtained as a
CYSILOFEESS 6FIESitn the sanme way as in Exanple (1d) from
(4- oxo-cycl ohexylidene)-acetic aci dF nmet hyl ester (395
ng) obtained in Exanple (Ida).H

HOYU"T“C@NTN

Methyl ester (469 mg, quantitative yield) was
cbtained in the same way as in Example (le) from cis-4-
carbomethoxycyclohexanol (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-d6): & (ppm) = 12.1 (1H, brs), 9.02
(1H, s), 8.53 (1H, 4, J = 2.7 Hz), 8.16 (1lH, 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), 4.7S% (1H, brs), 4.49 (2H,
brs), 3.60 (2H, brs), 2.79 (2H, brs), 2.34 (1H, t, J =
6.5 Hz), 1.77-2.62 (8H, m);

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



1H NMR (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, m, 2.22-2.15 (1H,
n, 2.01-1.93 (2H, m , 1.65-1.54 (3H, m . - 97
(I'lc) 6-[3-(2-fluoro-phenyl psurei do] -3, 4-di hydro-| H
i soqui nol i ne-2-carboxylic acid 4-carboxynet hyl ene-
cycl ohexyl ester Methyl ester (258 ng, quantitative
yield) was obtained in the same way as in Exanpl e
(le) from (4- hydroxy-cycl ohexylidene)-acetic acid
nmet hyl ester (119 rrg) obtai ned in Exanple (lib) and
1 (2 | pheny!l 1 _ _ _
2 ST Ao sl BT Al s eider -3 4
dw&%ﬂlqﬂﬂeﬁ)qdlmamh%ﬁ ](ﬂ@laéma 4-]_ -chfrgtg%y—
ester was hydrolyzed in the sams way as in
dtnhyobt-atyetdree x il tde-gonpound (80 ng, 34% as a V\,hlte
solid. 1H NWR (400 MHz, DVsO-d6) : 6 (ppm = 12.0 (1H,
2

brs) , 9.02 (1 H, s), 854 (1H d JF=2 . 0 H),
8.16 (1H, dt, J = 11. .38 (1H, brs),
7.25 (1H, dd, J = 8. 7 iH, dd, J =
6.3 and 2.0 _Hz), o7. 1 .98 (1H,
m, TN N4~ 4. 47 (2H,

2H, &M, 3.00. 2. 92 (1H, n) 2.83-2.79
i “F8(2H t, J = 5.6 H), 2.42-2.33 (1H ),
2. .19 (1H, m), 1.91-1.79 (2H m, 1.74-1.60 (2H
n) M5 (ESI) n12: 468 (M + H)+. (Exanple 12)

uQr.Q h lg) - rel 3] 4-

d| hy ff%& é? | gl}élgne 2- (;625?80)(3‘7’13. SPLGqeA in the same

way as in Exampl {(le) from 3-(4-
hydroxycyclohexyl)propionic acid methyl ester
(Tetrahedron 1966, 22, 861.) (360 mg) and 1-(2-fluoro-
phenyl)—B—(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
(IH, s), 8.54 (14, d, J = 2.3 Hz), 8.16 (1H, dd, J = 8.2
and 8.2 Hz), 7.33 (1H, s), 7.27-7.21 (2H, m), 7.16-7.09
(2K, m), 7.03-6.98 (1H, m), 4.83-4.47 (3H, m), 3.64-3.55
(3H, m), 2.79-2.75 (2E, =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)™.



car boxynet hyl - cycl ohex- 3-enyl -ester - 98 F Ya Y N
HOO O (12a) (4-oxo-cyclohex-1-enyl)-acetic acid nethyl
ester (1,4-Di oxa-spiro[4.5]dec-7-en-8-yl)-acetic acid
nmet hyl ester (2.21 g) obtained as a by-product in
Exanple (la) was deprotected i-n the sane way as in
Exanple (I b) to obtain the title conpound (996 ny,
570). 1H NMR (400 MHz, CDC13) : 6 (ppm) = 5.64 (1H, s)
, 3.71 (3H, s), 3.12 (2H, s), 2.91-2.90 (2H, m,

2.55-2.51 (;4H, - 1G1ab)_ —phenvl) —ureidol -3 . 4—
(4-h¢ﬁﬁ%%§g%y&Pngij-g%yﬁ%%ﬁﬁﬁi%p%ﬁ%%frﬁﬁ%ﬁﬁo]e%T%r
diydid | ercomotned (870 Mo S0, ves ob1Ai ped as a
colorless oil In the sane way as I n anple (Id) from
defrb OXEnEIE) xhax- ' cid nethyl ester (996
o eg T é&%%aexy?fi%’@e% VR (400 Mz, (
CDC13) : 6 (ppm = 5.47 (1H, s) , 3. 99- 3.95 (1H, m,

3.69 (3H, s), 2.99 (2H, s), = 18.4
Hz), 2.17-2.16 (2H, 0 2.09- 2.03
(1H, m, 2.09-2.03[(1H,

6- [ or g phenyl! ) o-1 H

I SO 2- CHr bokxyl i c—aci d

4- cAr box yl -gycl ohex- 3-enyl -ester Methyl ester
Q56 guantitative yield) was obtained in the sane
way as in Exanple (le) from (4

(1la) (4-oxo-cyclohexylidene)-acetic acid methyl ester

(1,4-Dioxa-spiro[4.5]dec-8-ylidene)-acetic acid
methyl ester (594 mg) obtained in Example (la) was
deprotected in the same way as in Example (1lb) to obtain
the title compound (395 mg, 84%).

'H NMR (400 MiHz, 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).

(11lb) (4-hydroxy-cyclohexylidene)-acetic acid methyl
ester

The title compound (335 mg, 84%) was obtained as a
colorless oil in the same way as in Example (1d) from (4-
oxo—cyclohexylidene)—acetic acid methyl ester (395 mg)
obtained in Example (1lla).

'"H NMR (400 MHz, CDCl3): & (ppm) = 5.67 (1H, s), 3.97-
3.93 (1H, m), 3.32 (3H, s), 3.39-3.32 (1H, m), 2.55-2.48
(1H, m), 2.46-2.40 (1H, m), 2.22-2.15 (1H, m), 2.01-1.93

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



99 - hydroxy-cycl ohex-1-enyl)-acetic acid nethyl ester
(119 ng) obtained in Exanple (12b) and

1- (2-fl uoro-phenyl)- 3-

(1, 2,3, 4-tetrahydro-iscquinolin-6-yl)-urea
hydrochl ori de (W20060042007AL) (161 ng). This nethyl
ester was hydrolyzed in the sane way as in Exanple 2
to obtain the title conmpound (191 ng, 77% as an
off-white solid. 1H NVR (400 MHz, DWBC>d6) S (ppm =

(P PR el OB B Syt

kH Yol 3 8.

! @“1“ s e s i e o%a i S
dyHiohﬁmylSe%teﬁiH, S), 4.84-4.81 (1H, n), 4.47 (2H,
s), 3.57 (2H, t, J = 6.9 Hz), 2.91 (2H, s), 2.76 (2H

t, JMetbyd kErer2.(2682mé5 GlHntikat2v39+2.833) (wkH m,
2.14-2.04 (2H, m, 1.83-1.70 (2H, n); M5 (ESI) mn z:
%@J(Iﬁd-le) -the( M@W@ﬂ@)s in Example (ie) from (4-

trans-6-[ 3-(2-fl uoro-phenyl)-ureido]-
féf%@dﬁthﬁ&qhﬁéﬁ@dqiﬁwha@t}%wmwmuedster (119

(carboxy- 1- nethyl et hyl -) - cyclohex | ester F HHN
mg Nohﬁglmeé H@O dﬁ@ g'x1uoro -phenyl)-3-
e Y o
%Riz‘btde%& O( %&’1“5 d lc@(lamg . 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
(14, s), 8.54 (1H, d, J = 2.0 Hz), 8.16 (1H, dt, J = 11.6
and 4.2 Hz), 7.33 (1lH, brs), 7.25 (1lE, 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 (1H, 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-1H-isoquinoline-2-carboxylic acid 4-

carboxymethyl-cyclohex-3-enyl-ester



spiro[4.5]dec-8-yl)-acetic acid nethyl ester (1.40 Q)
obtai ned in Exanple (Ib), LDA (1.8 nol/L

hept ane/ t et r ahydr of ur an/ et hyl benzene, 11 nlL) was added
at O0C. After 30 minutes, iodonmethane (4.1 nlL) was
added to the reaction mxtege- The forned suspension
was warmed to roomtenperature over 2 hours or

| onger, then stirred for 18 hours, and diluted with
water, followed by extraction with ethyl acetate. The
organi c |l ayer was washed with a 1096aqueous citric

acid solution and saturated rin% en dried over
sodium sul fate, and then__con entNateo The residue
graphy he et hyl

42% as a Ilght brown oil. 1H

3 C . 6 (ppn) = 3.94 (4H, s) , 3.67

(3H, s) 1.82-1.74 (2H, m, 69147(5H m,

1.41-1.27 (2H, #gL 1.13 (6H, s) M5 (FAB) mz: 243 (M
Ry

12|a|)>+ 4(93@)rcz’c |—lzemldx@carc%r@@éﬂ YRedopl4 . ot er
acid nethﬁ ester The title conpound_(544 ng, 1009
was Obt ATReB*asSBIre6f oPl 8S§ O PV A ~¥He ~§4RE LiafCa

Eﬁ%%&%'&csa. - 014 98 GREA4TPE) 35 At IR i Eofarﬁple

TR Ne ter.@&%%?&f%c’r@? i Pihg WL U Pyl Bons Ya)
t% é%t(a‘“ﬁ' }f e 2%::1_1% %,091‘1&0%'&‘( r996 ng96 sh30 (2H m,
'H NMR (400 MHz, CDCls): & (ppm) = 5.64 (1H, s), 3.71 (34,
s), 3.12 (2H, 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 Exemple (1d) from (4-
oxo-cyclohex-1l-enyl)-acetic acid methyl ester (996 mqg)
obtained in Example (12a).
'H NMR (400 MHz, CDClj3): & (ppm) = 5.47 (1H, s), 3.99-
3.95 (1H, m), 3.69 (3H, s), 2.99 (2H, s), 2.40 (1H, d, J

18.4 Hz), 2.17-2.16 (2H, m), 2.09-2.03 (2H, m), 2.09-
2.03 (1H, m), 2.09-2.03 (1lH, m).

(12¢c) 6-[3-(2-fluoro-phenyl)-ureido]-3,4-dihydro-1H-
isoquinoline-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-



M5 (EI') mz: 198 (M 4. (13c)

2- (‘4- hydr oxy-cycl ohexyl ) - 2- et hyl - propi oni ¢ aci d
net hyl ester The title conpound (398 ng, 73% was
obtained as a colorless oil in the same way as in
Exanple (id) from 2- - 99 -

nmet hyl - 2- (4- oxo- cycl ohexyl ) - propi oni ¢ aci d net hyl
ester obtained in Exanpl e (13b). 1H NWMR (400 MHz,
CDC13) 6 (ppm = 3.69 (3H, brs), 3.67 (1H, s),

h?yofi%iéfséc%&dlid}e(ﬂfﬁ e%yﬂl“)l—"alc,sijt Jécl":l%csf@ ’mét’rg)fli lesBar (Btho

g arS>tGrifrdd 2-f IBM@IFHIG(YMB)- wred dp} ¢ By A Y HW0an 1)
1H i soqui nol i ne- 2- carboxylic acid 4-(carboxy-I-net yI

(61,121 3-,) 4-cysdd mtrepdid o -eistaeru iviss iyt - @S¢ B - (A28 il r &8 oride
was obtained in the sane way as in Exanple (le) from
@O2A- U400 ¢ylol oexly Ig)2-  étilsy mephodi ersite raciat
nethyl ester (74 ng) obtained in Exanple (130) and
h_yd(rp zl%}d_rpﬁé]ﬂ,@ar@ 0@32&334;.*‘ Example 2 to obtain the
t.et.rahydr o- |squ|noI|n G_y -urea hydroch] ori de
W?O(%@EWZW DR R ) AR ES %t?@# wWetled s@bkid-

Iyze [ may as in le 2 to obtain

YR, YEg @Qﬁpoawéo(ﬁé 5" 3865 o8- ACwi {a a0k 1. 04

00 O d6 b 9.0
Oh Y & M g fef’f‘s’rﬂkz ol T S e 8 TLS
AT 7. 26-J) 21 16- 7. 2
a%? & 103}?25 (1(1)7';322)519 s , Y 5@41 oy n)eg 4 %l%d
- W 2Hydy,, ¥ 25, QtHz)ddq, 2.T7=6 E(Zi" aﬂid 7.6 t5z>1 Hz)ig- 09 (28,

3 031795 (2 1. 16601, 50 (3 n), 17581 9% (2H
oy),, L.00-6l. D5 (2H, m), sLO2 (BY s), 4.84-4.81 (1H, m),
4.47 (24, s), 3.57 (2H, t, J = 6.9 Hz), 2.91 (2H, s),
2.76 (2H, t, J = 5.9 Hz), 2.50-2.45 (1H, m), 2.39-2.32
(1H, m), 2.14-2.04 (2H, m), 1.83-1.70 (2H, m);

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

(Example 13) trans-6-[3-(2-fluoro-phenyl)-ureido]-
3,4-dihydro-1H-isoquinoline-2-carboxylic acid 4- (carboxy-

l-methyl-ethyl-)-cyclohexyl ester

I9es p@%@

(13a) (1,4-dioxa-spiro[4.5]1dec-8~yl)-2-methyl-propionic

acid methyl ester



s); Ms (EST) mz: 498 (M + H+. (Exanple 14)
6-[3-(2-fluoro-phenyl)-ureido]-3,4-

di hydr o- 1H i soqui nol i ne- 2-carboxylic acid c-4-

car boxynet hyl - c-2-net hyl -r-1|-cycl ohexyl ester F HH
CH3 N\ /N OO HO~ ~0O (14a)g -

cis-7-nmethyl -1, 4-di oxa-spiro[4.5]-decan-8-0l1 To a
tetrahydrofuran (100 nL) solution of 7-nethyl-

1, 4- di oxa- spi ro[ 4. 5] -decan-8-one (Tetrahedron

1683 . K- Sel d
AS%/?TL%%ttrgtthcgE)%]ﬁllydflrl?rrélnrasnol)%]t(ogéﬁ‘q ?‘?%ﬂ_t) ‘%ﬂag%{gdﬁﬂ(%jpxa'
t u S
g0, plodis Mo Teuke AT cape Lobor 1445 5

a 09 uepu gen perOX|de
C?%O%Eﬂnﬁl l\(/\%?%ég%%ld%an%ﬁ z;ﬁd%%d?tph%r%%%yﬂme purified

RIS/ T8 et AR MBSy i f s iy 1 10ver s ght 11 F.at | oned B¥ged a-

two extractions with dichloronethane. The or gani c

O°ayer Avasrwashednuttb, sativmatgdnbriinel then,disi @dided to

over sodiumsul fate, and then concentrated. The

e i eRAc e puirifueel. by hehrfomateoysappens 08 was warmed

(hexane/ ethyl acetate=4:1-*2:1-1:1) to obtain the

§G tyom C‘Qﬁmﬁﬁfﬂ Iael@vegr %Q%uzas @rc@méesstbeh siHrred
MR (400 4.02-3.91 (4H, m
—*”021% hg?LulZSl' afhf-j dlil%fie% Vz%tf( Sr2teY, DObboysE bd J =

extraction with ethyl acetate. The organic layer was

—

washed with a 10% agueous citric acid solution and
saturated brine, then dried over sodium sulfate, and then
concentrated. The residue was purified by chromatography
(hexane/ethyl acetate=4:1). The obtained oil compound
was repeatedly subjected to these steps to obtain the
title compound (666 mg, 42%) as a light brown oil.
1y NMR (400 MHz, CDCl3): & (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 (1lc) from
(1,4-dioxa-spiro[4.5]dec-8-yl)~2-methyl-propionic acid

methyl ester (666 mg) obtained in Example (13a).



7.0 Hz). (14b) cis-4-hydroxy-3-nethyl-cycl ohexanone A
1 N hydrochloric acid (250 nL)/acetone (250 nL) m xed
solution of cis-7-nmethyl-1, 4-di oxa-spiro[4.5]-
decan-8-ol (19.9 g) obtained in Exanple (14a) was
stirred at roomtenperaturl®lfer 16 hours. The organic
sol vent was renoved under reduced pressure. The
remai ni ng aqueous m xture was subjected to 6
extractions with ethyl acetate. The organic | ayer was

waghed (0§ hvsat uestes) . b ifgm)t hers did e@'sfpveg Sogi um

sulfate and t hen concentrated The resi due mas drled

2under(4reduged 2 .pressone (te,okt)gi n tdwe-1t.idd e zpMrouUNd . 55-
(14.4 g, 97% as a colorless oil. 1H NWR (400 M1z,

1CBE13pH, 6m) ppA)- 18 4.605-3)99 (1H, m), 2.71-2.61 (1H

m, 2.47 (1H, dd, J = 13. 3 and 13.3 Hz), 2.28-2.01

M(SSHIEImm/z 9498, g¥) (1H, , 1.07 (3H, d, J = 6.7 Hz).
é14c cis-4-(tert-butyl - dlnethyl S|Ianyloxy) 3- et hyl -
(Gy61) oRexX&nBivel TP Ya oot iRyivTo renficdd oo ariorsial wtdioh

of CIS 4- hydroxy- 3-net hyl - cycl ohexanone (14.4 Q)

n550AinEq TR ﬁy Exanple (14b) and inidazole (15 309),

tert: th Ly I 'd dded
ey B gL Sy g O i 9 e -
t o 2%¢ { at
ibgaed! 0627, bl S LIPS NLD LML RELA S

m@kihed Q\Lqm-%%l " c‘%%l fahe ,-p%qntd?ﬁm Caf&%e%%ﬁ es““éef

residue was puri
obtained in Example (13b).

'H NMR (400 MHz, CDCl3): & (ppm) = 3.69 (3H, brsj, 3.67
(1H, s), 3.60-3.48 (1H, m), 2.14-1.97 (2K, m), 1.73-1.53
(3H, m), 1.35-1.14 (4H, m), 1.11 (6H, s).
(13d) trans-6-[3-(2-flucro-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
(WO2006004200 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 (24, m), 7.16-7.09 (2H, m), 7.03-



by chromat ography (hexane/ et hyl

acetate=1:0-440: 120: 1-+10:1) to obtain the title

compound (21.6 g, 80% as a colorless oil. 1H NWR (400
MHz, CDCl13) : 6 (ppm) = 3.83-3.79 (1H, m, 2.61-2.49
(1H m, 2.37 (1H, dd, J—=11® 3 and 13.3 Hz),

2.11-1.82 (4H, m, 1.73-1.66 (1H, m, 0.89 (3H, d, J =
6.7 Hz), 0.83 (9H, s), 0.00 (6H, s). (14d)

ci s-{4- (tert but yl - di met hyl - si | anyl oxy) - 3- net hyl -

ecwel qhex- yhi denej-aceli q3aci ¢hymetyy; esher (The, titd & Hz)
corrpound é 0 g, 87% was obt ai ne as a’ cdlorless !

20fls it he  same way &s) InzDO%Im'@d'@)Hf&Qm 1.66-1.50
ci s-4- (tert but yl - dlnethyl S|Ianyloxy) 3- net hyl -

(B¥i¢| ahexanase 1(.21. G 2g), mbt ailnad-in oExarmp en(1,4q) ozll-t 6H,
NVR (400 M4z, CDC13) : 5 (ppm) = 5.62 (1H, d, J =
shz), 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
ME1HESH) , m/2.:62498. 48 (FlH “m), 0.95-0.90 (12H, m,
0.08-0.05 (6H, n); M (FAB) mz: 321 (M+ Na)+, mz:
299 (M + H)+. (14e)
{4-(t tyl hyl anyl o
cycléﬁﬁimQr?déﬁé}ggﬁacégltlheFB ﬁé?ﬁyﬂ é§té#d9&r§ 4-
Y conf drati.on at C3.v xt ure of
dlg&%%raﬁsH rel |l\?éjl&8ﬁf ?gﬁlagtbo&ﬁ’ld'tc élcj\?rsn cdé3 or @
105 htleqc U L 92% was
C\égtbgﬁgﬁ%thgl o H%%F&llast et %?r%grl % lfrt%)r in the

sane way as in Exanple (1b) from
cis-{4-(tert-butyl-di rrethyl

si | anyl oxy) - 3- et hyl ~cyc| ohe@'yl [ ene -acet| c acid
met hyl CH,

JO T

(1l4a) cis-7-methyl-1,4-dioxa-spiro[4.5]-decan-8-0ol

To a tetrahydrofuran (100 mL) solution of 7-methyl-
1l,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 mL) 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 aqueous 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



ester (23.0 g) obtained in Exanple (14d). 1H NMR (400
MHz, CDC13): b (ppm = 3.76-3.71 (1H, m, 3.67 (3H,
s), 2.20 (2H, d, J =7.4 Hz), 1.85-1.70 (2H, m,
1.54-1.11 (6H nm), 1.54-1.11 (9H, m, 0.85 (3H d, J =
7.0 Hz), 0.04-0.00 (6H, mM;1MS {FAB) mz: 323 (M +
Na)+, mz: 301 (M+ H)+. (14f)

(c-4-hydroxy-c-3-net hyl -cycl ohexyl)-r-1-acetic acid
nmet hyl ester To a tetrahydrofuran (100 nL) sol ution of

(ghaetéﬁtrgcﬁer}:ehtyhyla“e aécneyl4oxl3/—)>23 1~—r>leH1yFoc§)/]8Fofi1exLyFi %E%e
dordpodet (. acid meihylaest edo(2h & g)o 0Pt ai ned in
Exanpl e (14e) a hydrogen fluoride/pyridi ne conpl ex

M2l ) a0@s vuaddedcat ) r opm tefper af use-3 The react ion
m xt ure was stlrredfor 19 hours and dlluted W th
dnveter3. Flol {1oiedn)hy 1 t8d0-x33 aciions) wid hoethyh, 4, J =
acetate. The organic layer was washed twice with

sdt ttzted brine, then dried over sodiumsulfate, and
t hen concentrated. The residue was purified by

CHR et iograp A arekatTarast g - cm@que >1 1) to

obtain _the title conpound (8.57 g, 65%
col off és§ G¥Arognt QWRC(EGGC‘W CCrer 3yc qr@n«;zw mL)

AR LR e e %#%x% 4555 155

%%%?i‘ 294%1 8 G Bl o0 oI PLIE) o Besre

il sy ULl -y Al QXY e | RERIE A0iflne
met hyl estéer The title conpound was o tal fed as
W oFdi@sfePidnder reduced pressure. The remaining
agueous 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, CDCls): & (ppm) = 4.05-3.99 (1H, m),
2.71-2.61 (1H, m), 2.47 (1H, dd, J = 13.3 and 13.3 Hz),
2.28-2.01 (5H, m), 1.94-1.81 (1H, m), 1.07 (3H, d, J =
6.7 Hz).
(14c) cis-4-(tert-butyl-dimethyli-silanyloxy)-3-methyl-
cyclohexanone

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

butyldimethylsilyl chloride (25.3 g) was added at room



as a by-product (1.24 g, 9% in the synthesis of
Exanpl e (14f). 1H NWR (400 MHz, CDCl13) : 6 (ppm =
3.76-3.70 (1H, m, 3.67 (3H, s ), 2.26-2.17 ( 2 H

m, 2.10-2.00 ( 1 H, m, 1.85 1.74 (3H m) ,
1.70-1.50 (2H, m) , 1.33-31.020(2H, m) , 1.12- 1.02
(IM m, 0.98 (3H, d, J =7 . 0 Hz). (14h)

6-[ 3- (2-fl uoro-phenyl)-ureido]-3,4-di hydro-| H

I soqui nol i ne-2-car boxylic acid 4-c-carboxynethyl -2-c-

tgﬁbw tare CVfﬂlghﬁéxétﬁéﬁ%i%an! wsgxselcla 'fgr 86%

btained in the sane way as In arrpe from

h()"c‘lr% hydn 0x¥a3we thethy] eyetahexyhdaskds agatd qqa?éad
nethyl ester (73 np) obtalned in Exanpl e (14f) and

(twi2ef | uaHosphemklied3tring, 3,t4en dried over sodium
t et rahydr o-i soqui nol i n-6-yl)-urea hydrochl ori de

s(\@20e600420QhAN) P amratBii.s TREhykseslier wadSpurified
hydrol yzed in the sane way as in Exanple 2 to obtain
byhehromalktegcempourithetERengthy3% as a white solid. 1H
NVR (400 MHz, DMBO-d6): 6 (pprr) = 12.0 (1H, brs), 9.12
aceHatey ] 1 9840 ¢ 11,2 ()1 -4.020-)8.t07 optd imjthe7 L3%1& 92
(6H, % 4.78-4.71 (1H m), 4.57-4.42 (2H m,
cgmpeuadsd2do g 9. n')80’2 g3 2 73331(021119%% oig.14 (2H, d, J
= 6.7 Hz 1.87 - ,.1.54-1. 42 (3H,
i 1@5% %zuwc O @) T8 LA 19 ML S

+. Le _
266[2_L32( M %@"H od]5,3 ,= 13.3 and 13.3 Hz),

quoro pHenyl)- urei'd

A RN S A S a5 -
6.7 Hz), 0.83 (9H, s), 0.00 (6H, s).
(14d) cis-{4-(tert-butyl-dimethyl-silanyloxy)-3-methyl-
cyclohex-ylidene}-acetic acid methyl ester

The title compound (23.0 g, 87%) was obtained as a
coleriess 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): & (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)".
(lde) {4-(tert-butyl-dimethyl-silanyloxy)-3-metayl-
cyclohex-ylidene}-1l-acetic acid methyl ester
(cis relative configuration at C3 vs. C4 and mixture of
cis/trans relative configuration at Cl vs. C3 or Cl vs.

C4).



F HHCH3 11 NYN O ~I I( HO O Methyl ester (1.49 g,
80% was obtained in the sane way as in Exanple (le)
from (t-4-hydroxy-t-3-nethyl- cyclohexyl)-r-1-acetic
acid nethyl ester (841 ny) obtained in Exanple (14Q)
and 1-(2-fluoro-phenyl)-3- 105 -

(1, 2,3,4-tetrahydro-isoqui nolin-6-yl)-urea
hydrochl ori de (W2006004200 Al) (1.21 g) This nethyl
ester was hydrolyzed in the sanme way as in Exanple 2

ol | A C1Fi kR CADB RS BRee d) 28 (g Eeid “‘"fiﬁt en
Pt S S A 0
E&a@r?gﬂ@e 98 H)1Hrdn ,c1<4=-{619- 4:&_4 (@iﬂymdlﬁe%ﬂ— 43 (2H

3.64-3.54 (2H, m, 2 83-2.73 (2H, .20-1.93

4 X Lg.n i o
s(ll ?gyi!)oog])( ﬁﬂﬂeﬁ_(%ﬂizclghﬁx és{faﬁj @ﬂ-a(éé’ﬁl)é")ac d methyl

B t33 0288 A K, a5ain<kD8n IME{(ESE ) (M &) . 484 (M + H) +.
(Exanple 16) 6-[3-(2-fluoro-phenyl)-ureido]-3,4-
‘i Ny@r ¢4DB- M8aquichelli he-®- cawhoxy| 3 c7@ed d71 - 414, m),
carbox nethyl-t 2- nethyl-r-l-cyclohexyl ester F HH
3.67 (3H, s), .20 (2H, d, 3 ="7.4 Hz), 1.85-1.70 (2H, m),
1.54-1.11 (6H, m), 1.54-1.11 (9H, m), 0.85 (BH; d, J =
7.0 Hz), 0.04-0.00 (6H, m);
MS (FAB) m/z: 323 (M + Na)*, m/z: 301 (M + H)*
(14f) (c-4-hydroxy-c-3-methyl-cyclohexyl)-r-l-acetic acid
methyl ester

To a tetrahydrofuran (100 mL) solution of {4-({tert-
butyl-dimethyl-silanyloxy)-3-methyl-cyclohex-ylidene}-1-
acetic acid methyl ester (21.4 g) obtained in Example
(l14e), a hydrogen fluoride/pyridine complex (20 mL) was
added at room temperature. The reaction mixture was
stirred for 19 hours and diluted with water, followed by
two extractions with ethyl acetate. The organic layer
was washed twice with saturated brine, then dried over
sodium sulfate, and then concentrated. The residue was
purified by chromatcgraphy (hexane/ethyl
acetate=2:1—>1:1) to obtain the titie compound (8.57 g,
65%) as a colorless oil.
'"H NMR (400 MHz, CDCl3): § (ppm) = 3.83-3.78 (1K, m),

3.68 (3H, s), 2.22 (2H, dd, J = 7.0 and 2.4 Hz), 1.90-



NN CH3Y ,0 /INO O~ I( O HO(16a)
(t-4-hydroxy-t-3-nethyl-cycl ohexyl)-r-I1-acetic acid
net hyl ester To a dichloronmethane (100 nL) sol ution of
(c-4- hydroxy-c-3-nethyl-cycl ohexyl)-r-1-acetic acid
met hyl ester (8.57 g) obtaigwd-in Exanple (14f),
Dess-Martin reagent (23.4 g) was added at room
tenperature. The reaction mxture was stirred for 20
hours, then diluted wth a saturated agueous sol ution

105 SABHMG CALRENA B @00 then fiid el e s < 250

filtrate was subjecte ion

a(}l{QCfllzqr5CIj£FZt)f}ar@Qag6Tn%ng gani£ 1 ayey s washed twice

W th a saturated aqueous sol ution of 'sodi um

(hizcar uQn@L@lgdﬂwy—@ﬂﬁ%&%%ﬂﬁéﬁlgﬁeEﬁ}dﬁe)?@a1—%J!«P@rhcid

concentrate The resi due was reduce
metessures te@- obt ai n ketone (7.55 g). This ketone (7.55
g) was reduced in the sane way as in Exanple (l1d) to
obt ailhe thélei tbepconpound EBtdAngd 36%h @®idrless oil
colorless oil. - 109 1H NWR (400 MHz, CDC13): S (ppm
as 3 ey-@rdu)t, .28 3. 0%)( 1K, the RQrathgPH of Ekample
7.1 Hz), 2.00-1.94 (1H, m, 1.90-1.70 (3H, m , 1.52
(@fH) -brs) 1.44-1.25 (2H, nm), 1.11-1 . 04 (1H m ,
,1.01 (3H_d, J =6. 2 th , 0. 79 (1H, dt,
H NMR® (400 MHz, CDCl3): & (ppm) = 3.76-3.70 (1H, m),
3.67 (34, 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 (XE, m), 0.98 (3H, d, J = 7.0 Hz).
(14n) 6—[3—(2—fluoro—phenyl)—ureido]—3,4—dihydro—lH—
isoquinoline-2-carboxylic acid 4-c-carboxymethyl-2-c-
methyl-l-r-cyclohexyl 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-iscquinolin-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

(14, s), 8.63 (lE, s), 8.20-8.07 (1H, m), 7.37-6.92 (6H,

u

m), 4.78-4.71 (1H, m), 4.57-4.42 (2H, m), 3.69-3.53 (2H,

m), 2.82-2.73 (24, m), 2.14 (2H, d, J = 6.7 Hz), 1.87-~



J = 12.4 and 12.5 Hz). (16b)
6-[3-(2-fluoro-phenyl)-ureido]-3,4-di hydro-| H

i soqui nol i ne-2-carboxylic acid t-4-carboxy_nethyl-t-2-
met hyl -r-1-cycl ohexyl ester Methyl ester (1.95 g) was
obtained in the sane way- a®7 r Exanple (le) from
(t-4-hydroxy-t-3-nethyl- cyclohexyl)-r-1-acetic acid
nmet hyl ester (842 ny) obtained in Exanple (16a) and
1-(2- quoro phenyl) 3-

lﬁ&&ro A or trqh% googgg?fgghﬁr)q(¥k%§uﬁﬁ? (Rl nethy@6_

oes@ergwasm>hydrolyzed in the sane way as in Exanple 2
to obtain the title compound (1.33 g, 73% two steps)
MBS (@awhi tng zgoldisd. (MLH MYR. (400 MHz, DMBO-d6) : 6 (ppm
= 12.1 (1H, 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 n), 4.54-4.43
(2H, (Rrample214) 16-(3H(2nf lusre4ph8ngs) (2Heinp] -3, #7
(2H, t, J =5.9 Hz), 2.11 (2H, d,. J = 6.7 Hz),
dﬂh%irpﬂj@-(lﬁquollmveﬂro@gb(%%rlm acieeHB56 (1H,

, 1.35-1.24 (1H, m, 1.11-0.99 m, 0.90-0.80
C(azm W°tml(1§512) MRy lags Yqve Xyl FEFe Exanpl e
7) [4-(2-{6-[3-(2-fluoro-phenyl)-ureido]-

, 4-di hydro-1Hi soqui nol i n-2-yl }- 2 oxaet hyl ) - cycl ohexy
]- acetic acid F HHNY H N

Jeen:

| WO _N 0
LT
O
HO

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

1
3
I

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
(WO02006004200 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
(14, s), 8.54 (1H, s), 8.18-8.14 (14, m), 7.32 (1H, s),
7.27-7.21 (2H, m), 7.16-7.10 (2H, m), 7.03-6.98 (1lH, n),
4.69-4.64 (1H, m), 4.54-4.43 (2H, m), 3.64-3.54 (2H, m),
2.83-2.73 (24, m), 2.20-1.93 (4H, m), 1.76-1.53 (3H, m),
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);



I N I NO OHOOAUdnethylformam de (5 nL) sol ution
of (4- rm ethoxycarbonyl net hyl - cycl ohexyl )-acetic acid
(US2001/9912 Al) (378 ng), 1-(2-fluoro-phenyl)- 3-

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

hydrochl ori de (W20060042Q®8Al) (82 ng), T3P (1.3
m.), and triethylamne (0.62 nL) was stirred for 24
hours. The reaction mxture was diluted with ethyl
acetate, washed w th a saturated aqueous sol ution of

iz bl Gar.borat ang;ysaturated brine, then dried

Ngsegréé?oth% s(l:}%fqaf(gI o)l then concentrated. The

resi due was purified by chr omat ogr aphy

(di chl oronet hane/ et hyl acetate) to obtain nmnethyl

est enEk2381801674%- [Thi(s-RUBYb-paEEK 1WaS r N 0l z26d
in the sane way as in Exarrple 2 to obtain the title
ddtiyaierd HA4 560 guy.n A3 %e -2S- ca niduidye isolddh.d 4+ ANVR (400
MHz, DMSO-d6): 8 (ppm = 12.0 (1H, brs), 9.04-9.04
CErmoxyne t8y36 t-PHmehy 18 rH -8 vkd it y g stk B35- 7. 31
(1H, m, 7.26-7.19 (2H, m, 7.16-7.09 (2H, m, 7.03-
6.98 (1H, m, 4.59-4.54 (2H, m, 3.662H t, J = 5.5
Hz), 2.81 (1H, t, J i, 2H72 2. 71 (1H, m,
2.28-2.26.;, 111 (3} . ; 1.97-1.83
(2H m,
0. 98-0. 9

HO

(léa) (t-4-hydroxy-t-3-methyl-cyclohexyl)-r-l-acetic acid
methyl ester

To a dichloromethane (100 mL) solution of (c-4-
hydroxy-c-3-methyl-cyclohexyl)-r-l-acetic acid methyl
ester (8.57 g) obtained in Example (14f), Dess-Martin
reagent (23.4 g) was added at room temperature. The
reaction mixture was stirred for 20 hours, then diluted
with a saturated agueous solution of sodium bicarbonate,
and then filtered. The filtrate was subjected to
extraction with dichlorcmethane. The organic layer was
washed twice with a saturated agqueous 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 (id) to obtain

the title compound (3.10 g, 36%) as a colorless oil.



(Exanmpl e 18) trans-6-[3-(2-fluoro-phenyl)-ureido]-

3, 4-di hydr o- 1Hi soqui nol i ne- 2-carboxylic acid 4-

car banoyl net hyl - cycl ohexyl ester F HHNY NO /N O
--6 O~ I( RNk OA DWF (15 nL) solution of
trans-6-[3-(2-fl uoro- - 109 -

phenyl) - urei do] - 3, 4- di hydr o-| H i soqui no_i ne- 2- car boxy|
ic acid 4-carboxynet hyl -cycl ohexyl ester (527 ng)
obtained in Exanple 2, HOBt (166 ng) EDCI (236 ng),

1 t 5 t
PoSheR 0L S EDGS0L > SR S LR S P 16-
Higlut@eh wirhh ety @getate.s A/Vaﬁhf%w thy aysaf U at edy

aqueous "sol'ution of sodium bicarbonate and satura

lhrdiore,. 7oher3H)r ingd, larkd @oncentdat ed, 4 e, Fesjdue Iwa,
purified by chromatography (NH silica gel,

dilahi1ardnetibgned)netihariol =30 i >57 18 ¢ @ }@b)t AlM. B (1H, dt,
solid. This solid was recrystallized (|sopropanol) to
Jobst di2n 4t ket i1t4.© dompound (89 ng, 17% as a white

solid. 1H NVR (400 MHz, DVMBO-d6): 5 (ppn) = 9.03 (1H,
()6 ) 8 655 3~((24,f 1o rp~prEmy 1N ur & da) {3 14 +4i hydtr oIl -

A1. 7 and 4 . 2 Hz), - 112 7.32 (1H, brs), 7.26-7.21
iesguimes lﬁeI@"Fafé’O(XZﬂIlCn')ac %, 034'6359!80%%’3%}’1'61 73"

WY TG VY RS, Tea

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 (16a) and 1-(2-fluoro-phenyl)-3-
(1,2,3,4-tetrahydro-isoquinolin-6-yl)-urea hydrochloride
(WO2006004200 Al) (1.22 g). This methyl ester was
rydrolyzed in the same way as in Example 2 to obtain the
title compound (1.33 g, 73%, two steps) as a white solid.
'"H NMR (400 MHz, DMSO-d6): & (pom) = 12.1 (1H, s), 9.02
(1%, s), 8.54 (1H, s), 8.16 (1H, dd, J = 8.2 and 8.2 Hz),
7.33 (1K, s), 7.27-7.22 (2H, m), 7.16-7.10 (2H, m), 7.03-
€.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 (2H, 4, J =
6.7 Hz), 1.96-1.90 (1H, m), 1.77-1.68 (3H, m), 1.66-1.56
(IH, m), 1.35-1.24 (1K, m), 1.11-0.99 (1H, m), 0.%0-0.80
(dH, m);

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



(2H, d, J =7.1 Hz), 1.92-1.91 (2H, m, 1.73 (2H, d, J
= 13.3 Hz), 1.68-1.62 (1H, m, 1.38-1.28 (2H m,
1.08-0.98 (2H, m; MsS (ESI) mz: 469 (M + H)+.
(Exanmpl e 19) trans-6-[3-(2-fluoro-phenyl)-ureido]-

3, 4-di hydr o- 1H i soqui nol i-neg-12r car boxylic acid 4-[(1-
car boxy-1-net hyl -1 - et hyl car banoyl ) - net hyl ] - cycl ohexyl
ester F HHNYNONI / O/ H3CCH3 OHONO HO
‘Methyl ester (58 ng, 19% was obtained in the sane

way @ﬁxéﬁ@%éa ? (48 (HLOBL 3 (2-fluoro-phenyl) -ureido]-
trans- 6- uor o- pheny )

3y rz;eldq@ﬂyd§o41@hl fi)é%cal%%m%aqawmlJzn%&ecc@{ﬁqkyéy&l@f%)@l
4- car boxynet hyl - cycl ohexyl ester (246 ng) obtai ned
abxanpl ec2dand 2- am no- 2- net hyl - propi oni ¢ aci d net hyl
ester hydrochloride (89 ng) . This nethyl ester was
hydrol yzed in the sane way as in Exa e 2 to obtain
the title conpound (18 ny, %W as a ite solid. 1H
NVR (400 MHz, DMSO dé6 R. 2 H brs), 9.11
(1H, s) 8.63 (1H, [d, 1H, dt, J =

11.7 - 2 l41 (1H, d, J
Q9

A dimethylformamide (5 mL) solution of (4-

rethoxycarbonylmethyl-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 agqueous 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 (1H, s), 8.17-8.13 (1H, m), 7.35-
7.31 (1H, m), 7.26-7.19 (24, m), 7.16-7.09 (2H, m), 7.03-
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), 2.72-2.7Y (1H, m), 2.28-2.26



7.35-7.30 (2H, m, 7.25-7.18 (2H, m), 7.12-7.08 (1H,

m, 4.59-4.53 (3H m, 3.66 (2H, t, J =5.7 Hz), 2.85

(2H, t, J =5.9 Hz), 2.05-1.99 (4H, m , 1.85-1.80

(2H, m , 1.77- 1.70 (2H, m), 1.46-1.35 (2H, m, 1.40

(6H, s), 1.17-1.07 (2H, -M131 M5 (ESI) mz: 555 (M +

. (Exanpl e 20)

trans- 6-[ 3- (3- et hoxy- phenyl ) - urei doj -

3, 4-di hydr o- 1Hi soqui nol i ne- 2-carboxylic acid 4-
baxymet Rgl~Cyel ersterI:IH Q

Cﬁir %o”% t@?é( 203006 qqqz?( l\/bl h9y7l 1es8t32?/|\i(1414g“ fsl\;‘ljgéoj/gf >3

ms @bt aiined-iln 2t9he<2$aarr% vayy a8 don daxamad en(IE) from

trans- (4-hydroxy-cycl ohexyl) acetic acid mat hyl ester

MBLrw)) ebtzal ned (M Exanple (1d) and

1-(3-ethoxy-pheny|)-3-(1,2,3,4-tetrahydro

i soquin_olin-6-yl)-urea hydrochl oride (W2006004200

Al) (109 ng) . This net hyI ester was hydrolyzed in

t he damemphayl8s tnabBganpllé-22t6lobtrar-pheny bitireido] -

conpound (81 my, 59% as a white solid. 1H NWVR (400

Iz d —E)l\y@@oaéﬁ—lsm(tiﬁmlmerz??a(rmxydﬂsg agldgi- (1H,

s), 8.73 (1H .s) 35-7.31 (1H, n),724707(4H

C‘rﬁfba@@énﬁt@gl(‘ﬂéiclrﬂhewls@%t%”z (1H, n), 4.53-4.43

kgwccmé

A DMF (15 mL) solution of trans-6-[3-(2-fluoro-
phenyl)-ureido]-3,4-dihydro~1H-isoquinoiine-2-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 agqueous 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

o\

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

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



m , 3.99 (2H, q,J=7 Hz) , 3.57 (2H, t, J =S 9

Hz) , 2.75 (2H, t, J =5.9 Hz), 2.11 (2H, d, J =7.0

Hz), 1.98- 1.88 (2H, m, 1 79-1.52 (4H, m, 1.39-1.27

(1H, nm, 1.32 (3H t, J =7.1 Hz), 1.12-1.02 (2H, m;
M5 (ESI) mz: 496 (M + |—|)_+.1](f_x_an'pl e 21)

trans-6-[ 3- (2- net hoxy- phenyl ) -ure ddo] -

3, 4-di hydr o-1 Hi soqui nol i ne-2-carboxylic acid 4-

car boxynet hyl - cycl ohexyl ester OCH3 HHNY N,OYNO

0.0 Ha MLyl ester {193 mm, 9300 s, Optzy nes Iy he

as |n EXanpl e

h | t t {
ﬂo?’fgné%%’ R = e A L o e

3L-972- mmt, haxy Joherafls) H’Sz(l 2,8 4¢z}et r@hyﬂw 5.9 Hz),
i soqui nolin-6-yl)-urea hydr ochl ori de (W)2006004200 AI )

(40 dy)a =Thi sl edhy|1 exst-ar. sms(dydre) yzed 3 nidhe $ang =

way as in Exanple 2 to obtain the title conpound' (91

Mﬁg3 HO% lastaWE2 e(5pl ind., TH NVR (200( Nz ,m)DVBQ @650 . 98
6 (ppm = 12.0 (1H, s), 9.25 (1H, s), 8.20 (1H, s),

@EH3m1H, s), 7.33 (1H, s), 7.23- 7.24 (1H, m,

7.12-6.85 (4H, , 4.54-4.40 (3H, m, 3.88 (3H s),

ME GESLSI(ZH 4649 . (% 86272 (2H, m, 2.12 (2H - 115

d J=7.1 Hz), 1 99-1.87 (2H, m, 1.81-1.60 (3H, m,

(Example 19) trans-6-[3-(2~fluoro-phenyl)-ureido]-
3,4-dihydro-1H-isoquinoline-2-carboxylic acid 4-[(1-

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

. %mwmj

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-1lH-isoquinoline-2-carboxylic acid 4-
carboxymethyl-cyclohexyl ester (246 mg) obtained in
Example 2 and 2-amino-Z-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 & white solid.

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

(1, s), 8.63 (1H, d, & = 2.7 Hz), 8.24 (1H, dt, J = 11.7



1.40-1.27 (2H, m), 1.14-1.00 (2H, m;. M (ESI) m z:
482 (M + Hyvy. (Exanple 22)

trans-6-[ 3-(5-fl uoro-2-nmet hoxy- phenyl) -

urei do] - 3, 4-di hydro-| Hi soqui nol i ne-2-carboxylic acid
4- carboxynet hyl -cycl ohexylilester OGICH3 HHMN N
ONO OY HO O (22a)

6- [ 3- (5-fl uoro- 2- met hoxy- phenyl ) - urei do] - 3, 4-

di hydr o- 1H-i soqui nol i ne-2-carboxylic acid tert- butyl

£t er. AHALr ahydr ofur ans) (26 ) st utd oy of 1 g o),
5-fl uoro-2- net hoxybenzmc acid (1. ‘00 ), DPPA (1 25

Tids-7arsd  (2d ety anize A L6 My, was, hﬁaltm tos refh Uxn) ,
for 1 hour. A tetrahydrofuran (10 m.) sol ution of
B-HMNnG2N-Boc )], B.FHed-t2et,r ahydr o soquimol i ne. 5. 0, t,
g) was added to the reaction solution. The reaction
dni=turle Hes fArGther. Shelditad ntg rlefdind fadr G115 hoursl.77-
then cooled to room tenperature and t hen

leotcemttatd. TTHE Tlesiduetvas?) puri4Q ebtby s), 1.17-1.07
chr omat ogr aphy (di chl or onet hane/ et hyl

et &e=20: 1- >4: 1) to obtaln the title conpound (1.51
N a éﬁ% SOI - 116 1H NWMR (400 Mz
”%Ns‘é%g@ /22 i (1H s), 8.38 (1H s),
8. 05-7. 97 (1H n, 7.38 7.28 (1H, m, 7.24-7.16
(Example 20) trans-6-[3-(3-ethoxy-phenyl)-ureidoj-
3,4-dihydro-1lH-isoquinoline-2-carboxylic acid 4-

carboxymethyl-cyclohexyl ester

Ne N
1) K 7‘]/
HO (/

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-
isoquinolin-6-yl)-urea hydrochloride (W02006004200 Al)
(109 mg). This methyl ester was hydrolyzed in the same
way as in Example 2 to obtain the title compourd (81 mg,
59%) as a wnite solid.

'H NMR (400 MHz, DMSO-dé): 8 (ppm) = 12.1 (1H, brs), 8.78
(14, s), 8.73 (14, s), 7.35-7.31 (1H, m), 7.24-7.07 (4H,

m), 6.92-6.89 (17, m), 6.56-6.52 (1H, m), 4£.53-4.43 (3H

14



(1H, m, 7.10-7.05 (1H, m, 7.02-6.97 (1H m,

6.77-6.69 (1H, m, 4.41 (2H, s), 3.84 (3H, s), 3.51
(2H, t, J =6.1 Hz), 2.73 (2H, t, J =7.0 Hz), 1.41
(9H, s); Ms (FAB) mz: 416 (M + H)+. (22b) 1-
(5-fluoro-2-net hoxy-phenyl 1143—- (1, 2, 3, 4-
tetrahydro-i soqui nolin-6-yl)-urea hydrochloride A
suspensi on of 6-13-(5-fl uoro-2-methoxy-phenyl) -

ur ei do] - 3, 4-di hydr o- 1H-i soqui nol i ne- 2-car boxylic acid
nﬁer@ b@tXQHesﬁerJ(l 2010)-9bt ai med (i, E%a”wle-éﬁ%ﬁhu

N hydrochlorlc acid (1 4- dloxane solution, 10

2mz)5 was stioredsab weom pemer@tyr g, for =15 f@Ole% ,and gg-
diluted with diisopropyl ether. The precipitate was
lceBl ecuedmby 1f 7btaation4andrdr,i ed 3tve 1qkt7ai (L H,hen)t,i til &2
conpound (1.20 g, 94% as a light beige solid. M
(GESI ¥ ym0z= 316 {EM)+ B)32-022¢) (2H, m);

trans-6-[ 3-(5-fl uoro-2- net hoxy- phenyl) ureido] -3, 4-

M8i HESEo- MHZi s886i nYl itn8) 2- car boxylic acid 4-

car boxynet hyl - cycl ohexyl ester Methyl ester (134 ny,
9199 was obtained in the sane way as in Exanple (le)

fromirans dr oxy- cycl X acetic aC|d net hyl

oot ok EFSRETS) 2 bb LA P %xz?qyﬂn)@t ey phRaYLI -treito] -
or 05 et hox hen I 4-t ety ahydro-

3IS%§&%XOF é nyqurégehy % ﬁ%§ Q§¥llf0f %Bbtalned

Cﬁ38r0|yzeé§lL%%ghohe;?ﬂse@% Nyl ester (129 ng) was

he sane way as in Exan'ple 2to
obtain the title conpound (61 ng, 53%
off-white solid. 1H NWR (400 N+E DNBQP : S (ppm =

12.0 (1H, brs), 9. 35
NO) N

o Y @

/u\g/l:::] O

HO

Methyl ester (193 mg, 93%) was obtained in the same
way as 1in Example (le) from trans-(4-hydroxy-cyclohexyl)-
acetic acid methyl ester (101 mg) obtained in Example
(1d) and 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
(1, s), 8.20 (1H, s), 8.13 (1H, s), 7.33 (1H, s), 7.23-
7.24 (1H, m), 7.12-6.85 (4H, m), 4.54-4.40 (3H, m), 3.88

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



(1H, s), 8.40 (1H s), 8.02 (1H dd, J

Hz), 7.33 (1H s

m, 7.01 (1H dd,

J =8.6, 8.6 and

= 11.4 and 3.1
), 7.23-7.18 (1H, m, 7.13-7.08 (1H
J =9.0 and 5.5 Hz), 6.75 (1H, ddd,
3.2 Hz), 4.53-4.43 (3H, m, 3.87

(3H, s), 3.57 (2H, t, J—=18.9-Hz), 2.76 (2H t, J =
5.6 Hz), 2.12 (2H, d, J = 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 (ESI) mz: 500 (M+ H)I.

aphe 2 ytran
d&FE?dof % ﬁkd h?d
14~ 0car. @oxx@@t hyd
,2\ONO OY
MGbU&BHediﬁ :t k@ 2s
t rans- (4- hydr oxy-
(65 ng) obtained

6 FA( t haxy-5-gvet-hyl~ p yI
?g }Héﬁsgggfngﬁlné'fﬂgéké%ayﬁﬁg 5%|d
cyichahexylo ester @,CH3 HH N /N
HO'O H3 Met hyl ester (103 ng, 81% was
anme + wgy.as in Exanple (le) from
cycl ohexyl)- acetic acid nethyl ester
in Exanple (1d) and

1- (2- met hoxy- 5- et hyl - phenyl )-3-(1, 2, 3, 4-tetrahydre-

isoquﬂ@mphe6290)
Thi s met

a0 o A el Aty

turea-kydBodht6i ude o RO2RAG0A4200 cAl) )
hyl ester (92 ng) was hydrol yzed in
a%@%@%@m&l@ez—a@m@mm@cmd 4-

title co ound (38 ng, 43%9 as an off-white solid. 1H
CRIVROFXBEG ¢ BIBONGEYL #SG5¥m) = 12.1 (1H, brs), 9.24
(1H, s), 8. 14 (1H, s), 7.99 (1H, s), 7. %§4(1H s),

7. 23-

\\O
LY
O
HO

~ 3

H H
N._ N

SOh

(22a) 6-[3-(5-fluoro-2-methoxy-phenyl)-ureido]-3,4-

dihydro-1H-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 mlL) 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 rocm

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,

80%) as a white solid.



7.15 (1H, m, 7.12-7.05 (1H, m), 6.89 (1H, d, J = 8.3
Hz), 6.74 (1H, d, J = 9.0 Hz), 4.52-4.41 (3H, m,
3.83 (3H, s), 3.57 (2H, t, J =5.6 Hz), 2.75 (2H, t,
J =5.5Hz), 2.22 (3H, s), 2.12 (2H, d, J = 6.7 Hz),
1.98-1.88 (2H, m, 1.81-116¢ (3H m, 1.42-1.28 (2H,
m, 1.14-1.00 (2H, mM; M (ESI) nlz: 496 (M + H)+.
(Exanmpl e 24) trans-6-[3-(2-nethoxy-pyridin-3-yl)-

urei do] - 3, 4-di hydr o- 1Hi soqui nol i ne- 2- carboxylic acid

14-car yl n6¥El Qhexy (oY /
llfil II\I%QNW@’}?!%E%{PO DA¥S %82924%) BShhf OV6HSs b N, /N 5
(@u( 4shi t Booehenexyqapbonyl ami n@) 73,24 diflydrg-I H 247 16
i soqui nol i ne-2-carboxylic acid tert-butyl ester To a
(disg hkngr, onetilbane 061Q 1m,) mg 9l ut.icen aafo#- (1M ,t rophenyl7-6. 69
chl oroformate (812 ng), a dichloronethane (10 nl)
(dal, uti) on 40# 16-(2m, Ne-) 2N3B6¢- 1,34,3,94-, 3.51 (2H, t, J = 6.1
t et rahydr oi soqui noline (1.00 g) and pyridine (0.33 nL)
heas ¢r-ddudlHy &dded=at’.0CHzThe Ir.ddct(%h mE)xt ure was
stirred at OC for 1 hour and at roomtenperature for 2
MS 1¥@B)houdrs 4ié tiferr doncentrated. The resi due was
igorously stirred in a mxed salution of diisopropyl

(\éllzﬁé_r ladd ™ Tarer Earesoerp etheriimatlerd. 3 e
T PR UGSs S Eottrs o OBCRS CHET S Kihound
(1'4g QUSEQ%%ié 8fy%L%9mQ5—fluoro—Z—methoxy—phenyl)—
ureido] -3, 4-dihydro-1H-isogquinoline-2-carboxylic acid
tert-pbutyl 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
diisopropyl ether. The precipitate was collected by
filtration and dried to obtain the title compound (1.20 g,
94%) as a light beige solid.
MS (ESI) m/z: 316 (M + H)".
(22¢c) trans-6-[3-(5-fluoro-2-methoxy-phenyl)-ureido]-3, 4-
dihydro-1H-isogquinoline-2-~carboxylic acid 4-
carboxymethyl-cyclohexyl ester

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

Example (22b). This methyl ester (129 mg) was hydrolyzed



solid. 1H NWMR (400 WHz, CDC13) : 6 (ppm = 8.40-8.24
(3H, m, 7.50-6.99 (4H, m, 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). (24Db)

6- [ 3- (2- net hoxy- pyridi n-3-yl)?7 ur ei do] - 3, 4- di hydr o-

1H i soqui nol i ne-2-carboxylic acid tert-butyl ester A
m xture of 6-(4-nitro-phenoxycarbonyl am no)- 3, 4-

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

. 6 ' - and no- 2-
e o W aT e TS g HEF I s
d&ﬁ(@kﬁﬂidQGﬁfn{%Jx Fo) SN sandsconcedrat ed. The

residue was diluted with ethyl acetate, then washed

wi tihir 488t MEat ednaguagys solPbh@n=of >sedium rrs), 9.35
bi car bonat e (tW| ce) and bri ne and t hen concentrat ed.
(The reasi duel 0 wasi,pun)i,f ised by by abdt agrapty. 4 and 3.1 Hz),
(di chl oronet hane/ ethyl acetate) to obtain the title
7o@ﬁipo<drfd (770 7nr§34§5(1)8 aslfan miof {7 whi-te. FhaMH 1HINVR . 01
OOM—|z CDC13) =8.46 (1H, d, J = 9.4
,79T (1|=‘P anJﬂ =) 5014412,) 671 52(61944BH I 7y, 866898 6
and51Hz) 452_;2H s), 3.93
aé?)d 3§6¥('2I4 33-4 83 5( Y 203 (PH, M571 25‘:[, t,

1% i B8 5 s Rl
T

7'0212%&%?{8 ]%;376 L4 8)8 arft a{%/:j{/gé:& Hofe Lpe tltafn7e]d_

e $ae May ais.éd1 @%a,”m € (?.ZPQ frem PZ}E,3'm

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

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

carboxymethyi-cyclohexyl ester

o CHs

\\O
0 \ \ﬂ/
o) CH,
HO

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-tetrahydrc-
isoquinolin-6-yl)-urea hydrochloride (W02006004200 Al)

(88 mg). This methyl ester (92 mg) was hydrolyzed in the



(2-met hoxy-pyridin-3-yl)-ureido] -3, 4-di hydro-1 H

i soqui nol i ne-2-carboxylic acid tert-butyl ester (755
ng) obtained in Exanple (24b). M5 (ESI) mz: 299 (M +
H) +. (24d)

trans-6-[ 3-(2-nmet hoxy- py- dir$ 3-yl ) -urei do] -3, 4-

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

car boxynet hyl - cycl ohexyl ester Methyl ester (115 ny,
729 was obtained in the sane way as in Exanple (le)

sfarnfé'ndaeﬁ%% (4r YA oY Glooheed iy taeetdic 1aci bupidd
ester (84 ng) obtained in Exanple (ld) and

mtr, ( 238t heXywrpywafdivirid-ey I9o13-d.1, 2, 3, 4-tetrahydro
i'soqui nol i n-6-yl)-urea dihydrochl oride (119 ny)

‘gbarnedooi nuExanpke-024¢) §. (dphp Aethyl estierpgdi) o.24
ng) was hydrolyzed in the sane way as in Exanple 2 to
(abt,ais t e 14 i(tlHe conpourk® (B41,ne,) 50093 as(d welte 7.23-
sol i d. 1H NWVR (400 MHz, DVMBO-d6) : S (ppm) = 12.0 (1H,
brls) | (19,28 (ifH,12sj7,-C83.4@~LB 38 ( KH8M) (1B, 33 (dH 8)3 Hz),
7.80-7.72 (1H rg, 7.32 %- 7. 25 7.19 (1 n&$ﬁ
677144 71&)70(1@' 90 ¢lag. ¢ -FRTEH L nf3Hu 5. 43 433 s,
3 97 2- 3 2 80- 3 2H
2ffz( ),535%721' 475( %Hgstlsb 25E|57 é '2.22
1-1.61 ( : 42-1. 1 (2H
ﬂ;v? ’w%ﬁwrg r)fﬂzé A *‘1’@8]1]82&
tr n db oxazol- | 0)s .
el 3lro Ilfﬂécéﬁl nol |24n§/e ZIEcé;r{)oxyl Ve acid a-c 00 (2R m)’

b@r%yn@ﬁ/ryl -0y | ghex ) *est er

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

carboxymethyl-cyclohexyl ester

\\O @] =
1) K T
0
HO

(24a) 6-(4-nitro-phenoxycarbonylamino)-3,4-dihydro-1H-
isoquinoline-2-carboxylic acid tert-butyl ester

To a dichloromethane (10 mL) solution of 4-
nitrophenyl chloroformate (812 mg), a dichloromethane (10
nL) 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 fcr 2



~MN /N OY O HO O (25a)

benzoxazol -2-yl -(1, 2, 3, 4-tetrahydr o-i soqui nol i n-6-
yl)-am ne hydrochloride A 1-butanol (10 nmL) sol ution
of 6-am no-2N-Boc- 1, 2, 3, 4-t et rahydroi soqui nol i ne
(1.00 g) and 2- chl oroberzarazel e (0.50 nL) was heated
to reflux for 11 hours, then cooled to room
tenperature, and then diluted wth ethyl acetate. The
precipitate was collected by filtration, then washed

neit-R ahhykhasetaheenand dui, edTbé’”Q@ElBGQUG&SQ pE eése'&%ly
to obtain the title conmpound (791 65% as a beige

ssolrirdd MB GERk kel 201266 oMot Hhﬁs%?%ﬂ%y ether and
r

trans- 6- (benzoxazol - 2-yl am no) o-l H
wagequi(dek kperdpgar baxgli/¢ageird . The precipitate was

4- car boxynet hyl -cycl ohexyl ester Methyl ester (103
cog,lef2¥) bas fabtainedn antherdame unwayr assductdXamssure
(le) fron1trans-g4-hydroxy-cyclohexyl)- acetic acid
teetlfklastee (74 leg)rooprarged li-fBEgantes )(lad) a ared Llow
benzoxazol - 2-yl - (1, 2,3, 4-tetrahydro-isoquinolin-6 -
SPQEO -yl )-am ne hydrochloride (93 ng) obtained in

25a Thi met hyl ester (100
Y w%@@ ¥ zm@Déim Ry PER %@r@@@ CHlobtkd n

ihe e somiine 18 1, 5 e a3 000
4&_36?53—_42?4367(2%‘,‘ %)‘,‘52(.%'#—2@79 [ Rl,l 1(.% (‘QH, )
(24b) 6-[3-(2-methoxy-pyridin-3-yl)-ureido]-3,4-dihydro-
lE-isoquinoline-2-carboxylic acid tert-butyl ester

A mixture of 6-(4-nitro-phenoxycarbonylamino)-3,4-
dihydro-lH-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
2 saturated aquecus 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, 4, J = 5.1 Hz), 7.52-6.94 (5K, m), 6.89
(1#, 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,

s);



(3H, mM, 3.59 (2H, t, J =5.9 Hz), 2.81 (2H, t, J =
5.3 Hz), 2.12 (2H, d, J = 6.7 Hz), 1.98-1.88 (2H, m,
1.81- 1.61 (3H, m, 1.41-1.28 (2H, m, 1.15-0.99 (2H
m; Ms (ESI) mz: 450 (M + H)+. (Exanple 26)

trans-6-[ 3- (2- et hoxy- phenylLpourei do] -

3, 4-di hydr o- 1Hi soqui nol i ne- 2-carboxylic acid 4-

car boxynet hyl - cycl ohexyl ester CH OHH NI N OON

Y HO O (26a)

6- [Bs{?-gyhoxysphenyl) gyt ei do] - 3, 4-di hydro- | H
|squ|noI|ne 2-carboxylic acid tert-butyl ester A

(bety ahydp oheenpx{ 1Py ALY soBuyion30f(162am, B0t2Nrahydro-
Boc-1, 2, 3, 4- tetrahydr0|squ|noI|ne (981 ng) and 2-
13@@uxypheny6 videyanat é:(19d®onb) owdslesti rred at room
tenperature for 4 hours and then concentrated. The
resithe maslepueifpedidy (TP ongt ogrnaphytébexangiel iyl was
123 acetate=5:1-1:1 and then nethylene chl ori de:
oktayhedaget Ahe= §c0°>wa1)aﬁol@bﬁaﬁmoﬂﬁe (EPbl e Leompéurid -
1.62 g, quantita yield) as_a pale ye||OM/SO|Id
é mgaosymmcécxi )55 bl R e
g 2.2, Hz) 3% & 22-7.17 (1
l%O@Bln? Fpea2 garb?xg Fﬁ)ac? Ofegtgbuégm eﬁ$er6 g§5 mg)
d = a 0 Hz), 6.78 (1H, s), 4.54 (2H,
°£§a126g41?2ﬁﬁaé?ﬂ63Qg4%?o Hz). 3.63 (2H brs), 2.80
ub2kesty 4/z:5299Mkr + 1)*

(24d) trans-6-[3-(2-methoxy-pyridin-3-yl)-ureido]l-3,4-
dihydro-1H-isoquinoline-2-carboxylic acid 4-
carboxymethyl-cyclohexyl ester

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
(1H, s), 8.42-8.38 (1H, m), 8.33 (1H, s), 7.80-7.72 (1H,
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 (2H, m), 2.12 (24, d, 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);



1.50 (9H, s) , 1.35 (3H, t, J =7. 1 Hz) . (26b)

1- (2- et hoxy-phenyl)-3-(1, 2, 3, 4-tetrahydro-

i soqui nolin-6-yl)-urea hydrochl oride The title

compound (1.37 g, quantitative yield) was obtained as

a yellowsolid in the sane way as in Exanple (22b)

from6-[3-(2-ethoxy-phenyl)-ureido]-3,4-di hydro-| H

isoquinoline 2-carboxylic acid tert-butyl ester (1.63
obtai ned in Exanple (26a). 1H NWR (400 MHz,

(p +(1H s), 9.22 (1H, brs),
I%@é(%?Hmﬁz 1 6;135 J=8. 1and 1. 8 H),
7.43 (1H, d, J 1. 9 FE) 7 29 (1H, dd, J = 8.2 and
2.3 Hz), 7.13 (1H, d, J =8.6 Hz), 7.01 (1H, dd, J =
8.2 (ardmble ﬁ%» t8a®3 @lwbéNZOxézollQ W%HQﬁ%Slji@ﬂ
6.88 (1H, dt, = 10.7 and 3.8 Hz), 4.19 (2H, s)
dtﬁ&ﬂid&i%{psdhuandlﬂndﬁz,cékﬁﬁkjl&t dcid 4 6.4 Hz),
3.36 (2H, t, J =6.4 Hz), 1.42 (3H, t, J = 6.9 Hz).
q@28p)xymethyl-cyclohexyl ester
trans-6-[ 3- (2- et hoxy- phenyl ) -urei do] - 3, 4- di hydr o-
1H i soqui nol i ne- 2- carboxyllc Cld 4- car boxynet hyl -

cycl ohexyl ester - \est.r (477 ng, 94% was
obtainedint sa w I nlEx & (le) from
€ d nethyl ester

trags- (4 aCet
(241 o) *lne in Exanple (1d) &ne
da eioxy<phen§l ) - 3- (1, 2, 3, 4-t et r ahydr o-

isoquinolin 6- yI) urea hydrochloride (347 ng) obtained

Th hy {4
Lﬁcﬁ ol yzedgexl n th2e yslarreelsv\i/z;% a%/ Eeﬁé}fxq{a%p 07‘12&?%11%\% %ﬁrﬁ 6=
§lnegmfﬂ§ nyyempound- (@62 ng, 78% as a white solid.

A 1-butanol (10 mL) solution of 6-amino-2N-RBoc-

1,2,3,4-tetrahydroisoquinoline (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-hydroxy-cyclohexyl)-
acetic acid methyl ester (74 mg) obtained in Example (1d)

and benzoxazol-2-yl-(1,2,3,4-tetrahydro-isoquinolin-6-



1H NMR (400 MHz, DMBO-d6): 6 (ppm) = 12.1 (1H, brs),
9.35 (1H, s), 8.12 (1H, dd, J = 7.8 and 1.9 Hz), 8.06
(1H, s), 7.34 (1H s), 7.23 (1H, d, J = 7.1 Hz), 7.09

(1H d, J = 8 .2 Hz) , 7.01 (1H, dd, J = 7. 8 and 1.
5 Hz) , 6.92 (1H, dt, J-=12@. & and 3.8 Hz), 6.87 (1H,
dt, J = 10.7 and 3.8 Hz), 4.51-4.47 (3H, n), 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, d, J = 7.0 Hz),

, 1.39-1.29
Tﬁi&zmétﬂ§l(35teﬁ)X1N5 ﬁ§$lha@f&yd4%6 Mat i) the same way
(Exampl e 27) trans-6-[3-(2-ethoxy-5-fluoro-phenyl) -
agr end@kadpdedihydr evltHiins atidi raltilre cdmpariReX Y(4is maGi d53%)
4- carboxynet hyl - cycl ohexyl ester - 125 CH3 OHMH
aa/ & WphliteOspOYN.0 HO O F (27a)
6- [ 3- (2- et hoxy-5-fl uoro- phenyl ) -ureido] -3, 4-
“di FYRIr 640 MEDqubMdDFde) 2- Batboxy|+clacl d(tertbbst yl 10.6
ester The title conmpound (1.56 g, 919 was obtai ned as
@H whilve7s6hrd-#R tRE s@re Vay®ad -ild Efdhpie ,(223B8-4.46
(f rom 6- am_no- 2N Boc- 1, 2, 3, 4-tetrahydroi soaui nol i ne

6996™mm) Sand (3Het Roxy- 5- Pl-dorGBensoid ddfd &/ J = 5.3
1G\02006004200 Al) (738 POk, 1.98-1.88 (24, m), 1.81-

1.61 (3H, m), 1.41-1.28 (2H, m), 1.15-0.99 (24, mn);

3957 1 orkdb/-(ba’ 21, inett 99¢ s 25a) .
y%{,gT%E% Fgé?ofth édé.é§ﬁ23@6 Bt nels ?%H#%%Epﬁé“125]

MS (ESI) m/z: 450 (M + H)'.
(Example 26) trans-6-[3-(2-ethoxy-phenyl)-ureido]-

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

carboxymethyl-cyclohexyl ester

H,

J
1ae
o .\\\O\g/@/ o

(26a) 6-[3-(2-ethoxy-phenyl)-ureido]-3,4-dihydro-1H-

HO

isoquinoline-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 (0.8 mL) was stirred at room
temperature for 4 hours and then concentrated. The

residue was purified by chromatography (hexane:ethyl



1H NMR (400 MHz, CDC13) : 6 (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.
Hz), 3.64 (2H, t, J = 5-21BB8)~- 2.83 (2H, t, J = 5.9
Hz), 1.50 (9H, s), 1.33 (3H, t, J =7.0 Hz). (27b)
1- (2- et hoxy-5-fluoro-phenyl)-3-(1, 2, 3, 4-t et rahydr o-
i soqui nolin-6-yl)-urea hydrochloride The title
nd.¢1l, 33, 0,999 i ned . i olid
R R S S e
ak3tb2zetihexyr 51 1 UGT GpPhENYE ) e UE €1 88] = 3mBodhBY di 0sb Hg
I soqui nol i ne-2-carboxylic acid tert-butyl ester (1.5
q@kntobkainedyia:Bxaapl @ p27a) yel1b26 soclHdNVR (400 MHz,
DVSO-d6): 6 (ppm = 9.79 (1H, s), 9.22 J = (1H, brs),
'8 nMB 84¢dHiHS, )¢D81D2 (lHppdd, =lB .3 4and B .4dd, Kz)s 7.7
7.44 (1H, d, J = 2.0 Hz), 7.29 (1H, dd, J = 8.4 and 2
and2 2Hz) Hz7,15 -GEH7 .82 J2H,8m),2 /H2R~77.101 (184, mdd, 73 06
9.0 and 5.1 Hz), 6.73 (1H, dt, J = 12.5 and 4.3 Eﬁf,
!’ J
3H

8

(4H209¢2H, = Br§) Bz4,17 -C2RE-§2 J2H,7M0 /HA)-853. (37 (

t,d=661H), 290 (2H t, J=62H), 141 (

T4 gnd 2.9 BE), 278) (14, s), 4.54 (2H, s), 4.04 (2R, q
rans-.6-[ 3- (2- et,hoxy- 5-f 1 uora- phenyl ) - urei_doj -3, 4-

J;Ii_hgdlgo-h%%’i éo%i r%?éi’ng-rf?éa%bgg)yln(i)éﬁ’ac%i’d Jﬂf 5.9 Hz),

carmb met Ryl - cyeGl xyl. ester t ester (532 ny,

lqﬁgngﬁﬁét%&é Qr?ﬁdggﬁésb’ogiaiggﬁ ?%hfhe sanme way as

i ampbe E %ol ng- - -

Ay & Oy Syl Gy Ty Geati c " ed iy el (21

ihuiekhanned yiin -BxaRphe drlbéh 137d dk ( 2- et hoxy-5-fl uoro

The title compound (1.37 g, quantitative yield) was

cbtained 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 g)
obtained in Example (26a).

'H NMR (400 MHz, DMSO-d6): & (ppm) = 9.63 (1H, s), 9.22
(1H, brs), 8.17 (1H, s), 8.11 (1H, dd, J = 8.1 and 1.8
Ez), 7.43 (1H, d4, J = 1.9 Hz), 7.29 (lH, 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-isoquinoline-2-carboxylic acid 4-carboxymethyl-

cyclohexyl ester



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

hydr ochl ori de (365 ny) obtained in Exanple (27b) This

net hyl ester (532 ng) was hydrolyzed in the sane way

as in Exanple 2 to obtain the title conpound (439 ny,

83% as a white solid. 1IH1IMYMR(400 MHz, DMSO-d6) : 6

(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, d, J =7.8 Hz), 7.11 (1H, d, J = 8.6 FE)

7. 00 ddgrd, = (2 d { t

12, 4Mé%§§£ %Sﬁéj 47g9ﬁ§ §4 F%Es B %i%%FZhg the same
H, . m5 - 4& AR -

wg'yoa'éz)lr %‘x%ﬁ{k% ﬁl‘é D Tt 6:1'1"?}_5)&) 1@4 z 90}1'(2Hb‘en>§yl)

a%eEZC'akaa mkt%%W(%@ e”? 241 @%‘1d$%d£Héd'ﬁnaEﬁbﬁ#l

(3H, t, = Hz) 1 39 29 (2H, , 1.11 02

@Hﬁ%lWﬂ@ﬁ&W@m@M@w,@Bd@@@@&&—

trans-6-[ 3-(2-isopropyl -phenyl) -

igogiud ojo-13 n4-octivily druaeleHhiysigqpemal ks 2C36F ey ldlet aicied in

4- carboxynethyl-cyclohexXI ester HBC CH3 HHNY N

EQa@pNe) (Q6HD - (2Bay methyl ester (477 mg) was hydrolyzed

6-[ 3- (2-i sopropyl -phenyl ) -ureido] -3, 4-di hydro-| H

s G4 Feen éay. @a’r B@xwf’iaé'lpécﬁ ® tier ORRY et 1t a

dlchloro t hane ﬁt) sol uti.gon of %6¥phosgene (474

PO Y Fk?rret gne °C16 MO SoISRiSh of 2-

'"H NMR (400 MHz, DMSO-d6): & (ppm) = 12.1 (1H, brs), 9.35

(1H, s), 8.12 (1H, dd, J = 7.8 and 1.9 Hz), 8.06 (1H, s),
7.34 (1H, s), 7.23 (1H, 4, J = 7.1 Hz), 7.09 (1lH, d, 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), ©.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
(1H, m), 1.41 (3H, t, J = 6.9 Hz), 1.39-1.29 (2H, m),
1.12-1.02 (2H, m);

MS (ESI) m/z: 496 (M + H)™.

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

carboxymethyl-cyclohexyl ester



i sopropylaniline (540 ng) and triethylamne (1.2 nl)
was gradually added at roomtenperature. After 2
hours, a dichloronethane (10 nL) sol ution of

6- am no- 2N-Boc- 1, 2, 3, 4-tetrahydroi soqui no' i ne (993
ng) and triethylamne (L1 224)-was added thereto. The
reaction mxture was stirred for 30 m nutes and
concentrated. The residue was purified by
chromat ogr aphy (di chl oronmet hane/ ethyl acetate) to
obtain the title conmpound (1.32 g, 81% as an

of f-white solid. 1H NWVR (400 MHz, CDC13)CH; S (ppm) =
7.43-7.38 (2H, m 7.33-7.27 (3H, m, Z/hG (1H, brs),
7.02 (1H, d, J = 7.8 - 128 Hz) , 6. 35)(1H s) , 6.18
(1H, s) , 4.51 (2H, . 610 (21 J = 5.5 Hz),
3.25-3.18 (1H, m, (2. 797(2 5.9y Hz), 1.49
(9H, s), 1.22C§6H, d

oRy! = N Dranydr o-
G-JQT?urea hydrochl oride The title

3 guantitative yield) 'was obtained as

an of f - mhlte solid in the same way as in Exanple
%ZZb) from 6-[ 3- (2 |sopropyl phenyl ) -urei do] - 3, 4-

"Ry drfo-(13¢ 2s@q»u10ﬁ<é4 e 2R o awiad dert3 ot yl
ester ( qbt ai .ned |n Exanple (28a). 1H NMR (400
,drr,oﬂj‘}ﬂ?sés 109 Ligsm? "359 bexve 156 a(csllql GRrt-bugyl
o %HT s), 7.28 (1H, dd, J 8.4 and 2.1 Hz), 7.18- 7.17

, 7.15-7.12 (2H n) 6.89 (1H, dd, J = 7.8 and

Lo 4 (R S o, e 8
: whit® @O%_l'dz)l’n 16 B why L5 1% %x’éz.r)ple (22a) from 6-

amino-2N-Boc~1, 2, 3,4~-tetrahydroisoquinoline (996 mg) and

2-ethoxy-5-fluorobenzoic acid (W02006004200 A1) (736 mg) .
'H NMR (400 MHz, CDCl;): & (ppm) = 8.06 (1H, dd, J = 10.9
and 3.2 Hz), 7.39 (1H, brs), 7.19 (1H, brs), 7.15 (1lH, 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).
(27p) 1-(2-ethoxy-5-fluoro-phenyl)-3-(1,2,3,4-tetrahydro-
isoquinolin-6-yl)-urea hydrochlcride

The title compound (1.33 g, 99%) was cbtained 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).



(28c) trans-6- [3- (2-isopropyl-phenyl) -ureido] -3,

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

car boxynet hyl - cycl ohexyl ester Methyl ester (498 ny,
98% was obtained in the sane way as in Exanple (le)
fromtrans-(4-hydroxy-cyel al?exyl )- acetic acid net hyl
ester (241 ny) obtained in Exanple (ld) and

1- (2-isopropyl -phenyl)-3-(1, 2,3, 4-tetrahydro-

i soqui nol i n-6-yl)-urea hydrochl oride (345 ng) obtai ned

%”%¥EX?ﬂR5QMé§8b Msol8k5. ”§t§%$ gsLey §§9§§ f9) sf8S9. 22

ol yzed e Sane’ wa |n Exaipl e
tme blrfsl e scerpqupd @?528%2 139, a8 any offnwfy tfa 3.1
'Sol i d: 27138 1 NVR (400 Mz, DVBO de) : 8 (ppm =

HJzZ 17(14lzr| (bes) 4, 8 952, ©1H,z 5) 7. 'é998(1(th,do§) J 6 %641 and
(1 H dd J = 7.8 and 1. FE), 7.33 (1H, s), 7.28 (1
2da, Hi)T 7.85andHl. §, HZ)— B..22 Hz3H, 7 @1 J1#H,9.d%,H) =
7.14 (1H, dt, J = 10.7 and 3.9 Hz), 7.09- 7.05 (2H,
anyl, 54.14824,46.(3H,(18),, 43,57 (2H2 .5, ahd 4.0 Hid), 4.20 (2H,
3.18-3.11 (1H, m, 2.75 (2H, t, J = 5.6 Hz), 2.11 (2H,
ms,y4weﬁ&)%1®$ﬂ 1%@Hh¢71ﬁm£7§6ﬂ@®ﬁﬂ,

68- 1.62 (1H, m, 1.39-1.29 (2H , 1.19 (6H, d, J
2 9. 42H) £. ¥, f2612oﬂ2(2H1 NERE o GE&% Mzl 494 (M +

9) ans- 6-[_3- 3 i sopr.o phen

?%gld Fa§s46dlﬁ d@o prgo U|&8||ﬁbfﬁhﬁépﬁo %&3%&n%j4
01hydarb9ﬁ¥qg%h%! eGahexyl, %&%Hl%H%CJQIj) /
carboxymethyl-cyclohexyl ester

Methyl ester (532 mg, gquantitative yield) was
obtained in the same way as in Example (le) from trans-
(d-hydroxy-cyclohexyl)-acetic acid methyl ester (241 mg)
obtained in Example (ld} and 1-(2-ethoxy-5-fluoro-
phenyl)-3-(1,2,3,4-tetrahydro-isoquinolin-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
(14, s), 8.25 (1H, s), 8.02 (1H, dd, J = 11.8 and 3.1 Hz),
7.35 (1H, s), 7.22 (1H, d, J = 7.8 Hz), 7.11 (1H, d, J =
8.6 Hz), 7.00 (14, 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, q, 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), 1.94-1.90 (2H, m), 1.77-



[1-1( CH3 OONOY HO O (29a)
6-[ 3-(3-isopropyl -phenyl)-ureido]-3, 4-di hydro-| H
i soqui nol i ne-2-carboxylic acid tert-butyl ester The
title conpound (1.48 g, 90% was obtained as a white
solid in the sane way as-i n2BExanple (28a) from 3-
i sopropyl aniline (540 ng) and 6-am no- 2N-Boc- 1, 2, 3, 4-
t et rahydr oi soqui noline (993 ng). 1H NNR (400 MHz,
CDC13) : 8 (ppm = 7.28-7 .24 (3H, , 7.18-7. 15

k. y 01 10 e5d 7. Hz 7
1é§§) Qﬁ 5% (Zﬁ(%ggl 2] éIF ) hj4§ 4§%£FE% 130 o He,
1239212285 2Q1Hn%”)a %129 6§H 2% %1- 5.9 Hz), 1.50
(9H, s), 1.24 : (29b)
ME- (%srr$0ﬂr/@pyl51phmyh) H$ (1 2 3, 4 t et r ahydr o-
i soqui nolin-6-yl)-urea hydrochloride The title
compound (1.25 g, quantitative yield) was obtained as
a pale yellow solid in the sane way as in Exanple
(22b)Efzmopl 6- 18} (Bragepbopyt{phénypbyeopyéirdbndli-
di hydr o- 1Hi soqui nol i ne-2-carboxylic acid tert-butyl
ugstepl €3, 48dg)1yd§pauﬁe@spﬁumﬁcpln@ —(2ga)rookiy INWR 2460 4~
MHz, DMSO-d6) & g& 9.07 (2H, s), 9.01 (1H, s),
C?rmxé@ﬂthéfl“wclf §¥Mz) ©S¥e%¥6 (1H, brs), 7.28 (1H,
dd, J 8.4 and 2.1 Hz), 7.26-7.23 (1H, q}, 7.19 (1H
dd, J =7 . 8and 7. 8 Hz), 7.12 s H,) =8 . 6
Hz), 6.86 (1H d, J = 7.4 Ha), 4419 (|2H s),

3.37-3.32 (2H, 1), 2~97 A4QH, N JIN= Hz) . 2.87-2.80
(1H, n), 1.19 (6H,[d. 7.1 ).
O _N o
S
LT
HO

(28a) 6-[3-(2-isopropyl-phenyl)-ureido]-3,4-dihydro-1H-

iscquinoline-2-carboxylic acid tert-butyl ester

To a dichloromethane (10 mL) solution of triphosgene
(474 mg), a dichlioromethane (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-tetrahydroisoguinoline (993 mg) and triethylamine
(1.2 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 (34, m), 7.16 (l1H, brs), 7.02 (1H, 4, J = 7.8



(29c) trans-6-[3-(3-isopropyl-phenyl)-ureido]-3,4-

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

car boxynet hyl - cycl ohexyl ester Methyl ester (537 ny,
quantitative yield) was obtained in the same way as
in Exanple (le) fromtranrsi28 -

(4- hydr oxy-cycl ohexyl)-acetic acid nmethyl ester (241
ng) obtained in Exanple (1 d) and 1-

(3-isopropyl -phen_yi) -3-

e}, 26334- 4 tehraggdr@ u%oq%nol n- G- ¥h) (gheas) 361 (28,
hydr ochl ori dé 345 ") obtalned in Exanpl (29b)

tThiys=ngt By ki»@st @, 256337 snyh nyas) hydr.aloyzed i r t he sam®
way as in Exanple 2 - 131 to obtaln the title
Heonpaurd (489 By, 93%2p asHa yel lbow 650l Bd) .1H NMR (400
MHz, DMBO-d6): S (ppm) = 12.0 (1H, brs), 8.57 (2H d,
(R85)1Q-52HAsopZ o84 1ERHengl ) 3 3= (1., 8, Hz bt 6 240Tdk® -
(3H, M), 7 . 08(1H, d J=8. 6 Hz), 7.08 (1H, d, J
isoguin@liHzrp-va)4 9r¢a4®y@3Hchﬁpri@eS7 (2H, t, J =5.9
Hz), 2.88- 2.81 (1H m), 2.75 (2H t, J = 5.9 rz{
2. 12T¥QFF1816JC@mP9UQdF&} 12.94- @U@@ ¢opf i, yield) was
1.77-1.74 (2H, ), 1.68-1.62  (1H, , 1.39-1.29 (2H
Pita‘i}efga(%ﬁn éPffJWthel SHiL)ld T ffel SEZe(¥RY BS W
%Egkg 6 gb% % %8p§6§é7¢2 gﬁ fpy%—%henyl) -ureido]-3,4-
ol " r H-|s - 2-Garboxyl i id
sk al 43, ﬁs%ﬁ§§ﬁoﬁ oS %@B%@ gkis éc%@ %%Fxcfﬁﬁﬁﬁb

carboxymet cyc hexy est
eg¥@r ﬁ.@@sg obtained in Example (28a).

'"H NMR (400 MHz, , DMSO-d6): & (ppm) = 9.12-9.06 (3H, m),
7.39 (1H, s), 7.28 (lH, 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 = 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-1H-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)—u£ea 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

Q.

compound (352 mg, 73%) as an off-white solid.



HOO O (30a)

6-[ 3-(3-1isopropoxy-phenyl)-ureido] -3, 4-di hydro-1 H

i soqui nol i ne-2-carboxylic acid tert-butyl ester The
title conpound (1.70 g, quantitative yield) was

obtai ned as an off-white salgd 4 n the same way as in
Exanpl e (28a) from 3-i sopropoxyaniline (605 ng) and 6-
am no- 2N- Boc- 1, 2, 3, 4-t et rahydr oi soqui nol i ne (993 ny).
1H NMR (400 MHz, CDC13) : 6 (ppm = 7.32 (1H, brs) ,

17, ( J—Q),?.-.gsz v L or

Eafiteg) i Bz pbgRelil a6el Tbany e Byl oo

G:HB d)LHy byes) 116 65, (it dehiz J FB S 20 2 2ndb) 2 4z)
58452 1H, m, 4.52 (2H, s), 2 (2H t, .3

HZ?)3 @LH,9 42H7 128 J 1=H 6.d]d Hz) = 1605@(:9& S)Hz)l, 3‘2.22 (14,

(6H, d, J =5.9 Hz). (30b)

d- (B-= sofr apoxy -heny{)H,3-dt, 2] 35 4-0 €t ratyds 03 Ez), 7.09-

i soqui nolin-6-yl)-urea hydrochloride The title

‘tdifpolitid (0.,43 .gh8cluchtt i tHii ve yikld) (s, obtained. asHz),

an off-white solid in the sane way as in Exanple

3(21280')3 filort 161/ 31)(-3-4 slopr Q?ﬁbxy‘—rph%nylf) wriéddo]2-11 (2H, d,

4- d| hydro 1H i soqui hol i ne- 2-car boxyl ic acid

Qert Hutda) - (=:s*t9e4r'1(19 Folgy d‘b’t'aljn o’ i Bahtite 130a): 08~
40 6 8 (1H s)
B P o6 2L {1 sk eh T 16 a0 =87 7).
. 7 4, (1H d J =24 Hz), 7.31- 7 27 (2H
f%#ﬁg@% WoH m. 7,07 (1H, dt, J = 10.3 and 3.8
PE‘%Z) ES41 19‘.{/42@9@) M3+-%-§)'+3 32 (2H, rr) 3.24-3.18 (1H,
= 6.5 Hz), 1.19 (6H, d, J = 6.6
(Example 29) trans-6-[3-(3-isopropyl-phenyl)-
ureido]-3,4-dihydro-1H-isoguinoline-2-carboxylic acid 4-

carboxymethyl-cyclochexyl ester

CH,

N
0 N 0
o L\ Y
w ]
HO

(29a) 6-[3-(3-isopropyl-phenyl)-ureido]-3,4~-dihydro-1H-
isoquinoline-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-RBoc-1,2,3,4-
tetrahydroisoquinoline (993 mg).

'H NMR (400 MHz, CDCl3): & (ppm) = 7.28-7.24 (3H, m),
7.18-7.15 (2H, m), 7.01 (2H, d, J = 7.5 Hz), 6.76 (2H,



(30c) trans-6-[3-(3-isopropoxy-phenyl)-ureido]-3,4-

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

car boxynet hyl - cycl ohexyl ester Methyl ester (493 ny,
94% was obtained in the sane way as in Exanple (le)
fromtrans-(4-hydroxy-cycl alsexy )- acetic acid nethyl
ester (241 ny) obtained in Exanple (ld) and

1- (3-i sopropoxy-phenyl)-3-(1, 2, 3, 4-t et rahydro-

i soaui nol i n-6-yl)-urea hydrochl oride (361 ng) obtained

pid)  Exanpl Qz(q30%)) Bhigy methyle ester f493;y) 2"@32 -2.85

[
hydrolyzed - in the safe way as in Exanple

qmamtbwwﬂﬁ GONROUNG, (A4 )1 Jﬁwéﬁﬁ%pwpm (6H,
yel l ow solid. 1H NVR (400 MHz, DNBC>d6) 6 (ppn) =

d1231=( 5Hg BHzs)., 8.68 (2H d, J = 10.9 Hz), 7.32 (1H
s), 7.22 (1H d, J = 7.9 Hz), 7.18-7.16 (1H, nm, 7.13
(@PH) d;- (3-%sBp2cdz)l,-ph381)(-BH, (1d,2,B,2-& & ) yd 88
(1H, d, J = 7.8 Hz), 6.52 (1H, dd, J = 8.2 and 2.3
IR i805804 657 () T4 raf) hyiag s de8H, n), 3.57 (2H

t, J =59 Hz), 2.75 (2H, t, J = 5.9 Hz),  2.12 &ZH,

d, Jiﬁe7tetiﬁ)coqvgun§ 91-@oHI, npiuantifative vishd) nyias
1.68-1.62 (1H, 39-1.31 (2H m. 1.26 (6H d, J
obtgined ps ¢ Pflf cyzﬂ(zw Srﬁ“lolvsr‘( Egl% Y 0 a(smw

PRS- 3 20 iyt & 1r Sau o1 he: 2 Kby i o
d%hy%%erﬁln% Qﬂtjﬁy%hﬁb%% af%%§¥ Aifér%@i+ -butyl

ester (1.48 g) obtained in Example (29a).
'H NMR (400 MHz, DMSO-dé6): & (ppm) = 9.07 (2H, s), 9.01
(1H, s), 7.41 (1H, 4, J = 1.9 Hz), 7.36 (1lH, brs), 7.28
(1H, dd, J = 8.4 and 2.1 Hz), 7.26-7.23 (1H, m), 7.19 (1H,
cd, J = 7.8 and 7.8 Hz), 7.12 (1H, d, J = 8.6 Hz), 6.86
(18, d, J = 7.4 Hz), 4.19 (24, s), 3.37-3.32 (2H, m),
2.97 (24, t, § = 6.1 Hz), 2.87-2.80 (1H, m), 1.19 (6H, d,
J = 7.1 Hz).
(29¢c) trans—-6-[3-(3-isopropyl-phenyl)-ureidol-3,4-
dihydro-lH-isoquinoline-2-carboxylic acid 4-
carboxymethyl-cyclohexyl ester

Methyl ester (537 mg, guantitative 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



,,», ONOF Y OOFHO (31a)
6-[3-(2,4,5-trifluoro-phenyl)-ureido]-3, 4-di hydro-

1H i soqui nol i ne-2-carboxylic acid tert-butyl ester The
title conpound (1.67 g, 99% was obtained as a white
solid in the sane way as-i n3gxanple (26a) from 6-

am no- 2N- Boc- 1, 2, 3, 4-t et rahydr oi soqui nol i ne (993 ny)
and 2,4,5-trifluoro-phenyl isocyanate (0.58 nm). -
134 1H NMR (400 MHz, CDC13): 6 (ppm 8.24-8.16 (1H

DopBAIEE el G 0 B Sy

stHd t, J =6.0 Hz), 2. 80 (2H, brs), 1.52 (9H, s).

(31b)

11-42R 4 Bo b rmfk porasphesyl ) § 3(1659@2 3, Htetranydsps), g.57
i soqui nolin-6-yl)-urea hydrochloride The title

(edppaund E1187 5gHz96%) . Rds (@bt aidned as 7aml Hehf,- whiztae7.16
solid in the sane way as in Exanple (22b) from

(8H[ 3m) 2, 4,- 88t r(i1fll, uely 0o IpHeByI6) Hanei dol083, A Hdi kyddo~ K- 6
|squ|noI|ne 2-carboxylic acid tert-butyl ester (1.67

Hgy 6b€§|ﬁeéolﬁ3ﬁxaﬁﬁhe3(§fa)2H1HtNNﬁ'€ﬂ@O9NHZ 2.88-

DNEO g%)le:m@m(zpﬁ? ?Hgg’%g gﬁﬁ( fa)9 r%z ,7 24(} (ZTﬁHbr%?ns)d =
1122ty Mg 3 o e 375 ag A A ) 2 08T B S
rén§16-?3%8gﬁ4?§-%%%%lu&{ol %gnyﬁ§{uréidBflgj4-Hz !

1.12-1.02 (2H, m);

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

(Example 30) trans-6-[3-(3-isopropoxy-phenyl)-
ureido]-3,4-dihydro-1H-isoquinoline-2-carboxylic acid 4-

carboxymethyl-cyclohexyl ester

o OTeT

(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, CDCls): & (ppm) = 7.32 (1H, brs), 7.20

(14, t, J§ = 8.0 Hz), 7.06-6.98 (2H, m), 7.03 (2H, s),



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

car boxynet hyl - cycl ohexyl ester Methyl ester (773 ny,
quantitative yield) was obtained in the same way as
in Exanple (le) fromtrans-

(4- hydr oxy-cycl ohexyl ) - acetiizp acid nethyl ester (361
ng) obtained in Exanple (1d) and
1-(2,4,5-trifluoro-phenyl) -

3-(1, 2,3, 4-tetrahydro-isoquinolin-6-yl)-urea

ehydr qquil oijqde (336 nU) ephaigied )i n Exanplig (31h)) T s55

nethyl éster (773 ng) was hydrolyzed in t e sane way

- di35 5 i gEganple 22 ot @10bt & vd-he d4 tig; cappoundsy (o4,
(653 ng, 87% as a white solid. 1H NNR (400 N+E
sDVBGR-.a8) : (28, (ppny = B2.31 HzdH, are) , (291,12, (AH 65.)1 Hz),
8.80 (1H, s), 8.24-8.16 (1H m, 7. 68 '7.60 (1H, M,
17582 ((OHH, s3),, 17.322 (6HH, of, T = 5.8 H4)., 7.11 (1H d,

J = 8.2 Hz), 4.49-4.47 (3H, m), 3.57 (2H t, J = 5.8
(Bop) 12, %i(s@naropoxy—pf@nszlﬁw @, 2L Y, 2H t e, rahy=iR-0 -
Hz), 1.95- 1.90 (2H, , 1.77-1.74 (2H, n), 1.68-1.62
l(SPHUlrﬁollIl-@gyli -@Ge@zHYQﬁOC@OEZ—dF 03 (2H, M ; MBS
(ESI), iz, 506 (M +

tr anShg- F3LLS, QO@pPPPﬁIdéréSpﬁenﬁPF“tltatlve yield) was

%;eido %f -dih %roélgﬁgso ui ollqﬁizsfarbo |LC aC|d
exyl HEFEN 'EY 3D N

ﬁgéﬁpLe Q22b from 6—[3—(3—1sopropoxy—phenyl)—ureldo]—
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), 9.11
(1H, brs), 8.21 (1H, s), 7.66 (1H, dd, J = 8.0 and 1.4
Ez), 7.4~ (1H, d, J = 2.4 Hz), 7.31-7.27 (2H, m), 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 Hz).
(30c) trans-6-[3~(3-isopropoxy-phenyl)-ureido]-3,4-
dihydro-1lH-isoquinoline-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-
isoguinolin-6-yl)-urea hydrochloride (361 mg) obtained in

Example (30b). This methyl ester (493 mg) was hydrolyzed



HO (32a)

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

1H i soqui nol i ne-2-carboxylic acid tert-butyl ester The
title conpound (1.64 g, 97% was obtained as a

yel | ow sh-white solid in-thg3sanme way as in Exanple
(28a) from3,4,5-trifluoroaniline (1.22 nL) and

6- am no- 2N-Boc- 1, 2, 3, 4-tetrahydroi soqui noline (993
ng). 1H NMR (400 MHz, CDC13) : 6 (ppm = 7.34-7.26

1&4%h§”%eme w%§ gslqﬁ(%Qamﬁhe 6. @% @g@aﬁqﬁﬁna%§§é£%2H

.82 (2H,
OJ%d5l4Q9ngS)89° 1%@ a( ellow solid.
3,4,5-trifluoro- phenyl) , 3, 4-tetrahydro-

1HSNMHI nob o Bz y! mmg@eaehydﬁoc@mrlﬂeﬁhﬁ tikl eprs), 8.68
compound (1.38 g, 99% was obtained as an of f-whi t e
(al,i dl,i § £héOs&mEzyay 7as82i N 1Bxanrpl,e 7(.22b)(fH,om, T = 7.9
6-[3-(3,4,5-trifluoro-phenyl)-ureido]-3,4-di hydro-1 H
HiZs)qui AGHi/néo2-(ddr banyl i'c 1aci (@ Hyert - Buty 18 -€stter) ,( 1..648
%ﬁs obt ai ned i_n Exarrpl e (32@) 1H NVR (400 MHz,

odd6y: =S8(pphE)z $.-5¢ (Jl J9=2€ 8(114 ,s)6 59? 1
1H, ), 7.39-7.35 (3 (1H,
dg‘ﬂsz—lsB k) ang f53 ) rd 3‘58—4852 Hz)“l 20 4(#? ¥ s“)o H,

% %(;3%{(,3 4, tr|5?|%u§§l|2?(§ %eﬁ;l) 2liﬁ'eltdo] 09? Hz)
ZdIIqurz%ﬁethLﬁl %O‘lu'7”%' 8- 210@4b‘ix3é'1'hglﬁf” d4- (17_7 i 74

car boxy! cyclohexyl ester éster

@qqam;ﬂ tati ve-yi ghd) 1was )obtaied i the sare way 6as
in arrple(le) fromtrans-

d,4-ghydreaxy seycl ahexyll).cacebic agi;d nethyl ester (361

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

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

carboxymethyl-cyclohexyl ester

Ko
/[Oj\/O\\ \H/
0] F
HO

(3la) 6-[3-(2,4,5-triflucro-phenyl)-ureido]-3,4-dihydro-
1H-isoguinoline-2-carboxylic acid tert-butyl ester

The title compound (1.67 g, 99%) was obtairned 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 mL).



obtained in Exanple (Id) and

1-(3,4,5-trifl uoro-phenyl) -

3-(1, 2, 3,4-tetrahydro-i soqui nolin-6-yl)-urea
hydrochl ori de (536 ng) obtained in Exanple (32b) This
met hyl ester (779 ng) was hydrel yzed in the sane way
as in Exanple 2 to obtain the title conpound (678 ng,
89% as a white solid. 1H NWVR (400 MHz, DVSO d6) : 6
(ppn) = 12.1 (1H, brs), 9.22 (1H s), 8.99 (1H s),

TEE o &y %@C%a'*z)& b5t R4 0

7J 45 8 QSHZ()lH 4m48 46 (3H !5)r,s 3. 7 og2id . oy, A‘ZH13¥:1J J
= 6.0 Hz), (2H, t, J 9Hz)211(2 d, J'=

6676 iz}, }br94 169£7(ZHH,nbrsl T8 5274 ABHs)M 3.64 (2H, t,
1.69-1.63 (1H, m, 1.39-1.29 (2H, nm, 1.12-1.02 (2H,

Jn; 6VMB HESI, ) 2nBD: (206 bis+ , HL+.52( Beanplse .33)
trans-6-[3-(2-f|uoro-phenyl)-ureido]-

(318 dithydr ¢- PHtirddduior cobhrey2-) cartdxyl i3 4adied hydro-

di et hyl car bamoyl met hyl - cycl ohexyl ester F HH O /N
ispguigelfn-@-p3C-NIga EMITPRELOTEI® conpound (100 ng,

35% _was _obtained as an _off-white solid in the sane

way Sgelhlﬁkgnﬁpgp@gn@réh137 g, 96%) was obtained as an

t;fgngh 5l 3025 Lyorocphenyl )our odol 3 &gy i e o
%arEOﬁV%EE fl%%&lo%%é%bl -ureido]-3,4-dihydro-1H-
isoquinoline-2-carboxylic acid tert-butyl ester (1.67 g)

obtained in Example (31la).
'dH NMR (400 MHz, DMSO-d6): & (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 (2H, m), 2.96 (2H, t, J
= 6.3 Hz).
(31lc) trans-6-[3-(2,4,5-trifluoro-phenyl)-ureido]-3,4-
dihydro-lH-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
hydrochioride (536 mg) obtained in Example (31b). This

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



ester (268 ng) obtained in Exanple 2 and di net hyl am ne
hydrochl oride (51 ng). 1H NMR (400 MHz, DMSO-d6): 6
(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 ,13603- 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 =
(2H, d, J 6.3 Hz), 1.94-1.91 (2H, rn),

1.77-1. 74
152@9(:‘:1?{1)98e1 27Qo o@@a(i}lH’th@ ’tlltl@ c]om?t%u(n%f: GP 7n% , +876)

ald) & wﬁg%%”EEQ1%4) _
trans-6-[ 3-(2-fluoro-phenyl)-ureido]-

'3, dwfli hygpomdkt | sSagyLael i ng- 2pearbaxybie aghd f+s), 9.12
nmet hyl car barmyl nmet hyl - cycl ohexyl ester F HHNNVY J
(LHy s®, BNS8O /(1HQ =l),| B8.HIGH .N& ki1H) 'H,Thka gd471.e60 (1H,

conpound (119 ng, 37% was obtained as a |ight brown
mgol i7d 3i2n (e same @y ds-H,n dexahpt € .88 H2)om7.11 (1H, d,
trans- 6- [3 (2-fl uoro- ph%e/l) urei doj - 3, 4-di hydr o- IH-
Ji so§uitndizined248arbdrly| i3 ad)d 3-57 (2H, t, 0 = 5.8 Hz),
4- carbox nmet hyl - ¢ clohex I ester (317 obtalned |n
2y ,g an&yﬁE§% | y .11 (2H( d, wg) z), .95~

1.90 (2H, m), 1.77—1.74 (2H, m), 1.68-1.62 (1H, m), 1.39-
1.30 (2, m), 1.12-1.03 (2H, m);

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

(Example 32) trans-6-[3-(3,4,5-trifluoro-phenyl) -
ureido]-3,4-dihydro-1lH-isoquinoline-2-carboxylic acid 4-
carboxymethyl-cyclohexyl ester

H H
N\H/N F
\\O N@/ O
Q ) \ﬂ/ F
o F
HO

(32a) 6-[3-(3,4,5-trifluoro-phenyl)-ureido] -3, 4-dihydro-
l1H-isoquinoline-2-carboxylic acid tert-butyl ester

The title compound (1.64 g, 97%) was obtained as a
vellowish-white solid in the same way as in Example (28a)
from 3,4,5-trifluorcaniline (1.22 ml) and 6-aminc-2N-Boc-
1,2,3,4-tetrahydroiscguinoline (993 mg).
'H NMR (400 MHz, CDCls): & (ppm) = 7.34-7.26 (4H, m),
7.14-7.10 (2H, m), 6.69 (1H, brs), 4.54 (2H, s), 3.65 (2H,

t, J = 6.1 Hz), 2.82 (24, t, J = 6.1 Hz), 1.51 (SH, s).



hydrochl oride (50 ng). 1H NWVR (400 MHz, DMSO-d6): a
(ppm = 9.02 (1H, s), 8.53 (1H, d, J = 2.7 Hz), 8.16
(1H, dd, J = 8.4 and 8.4 Hz), 7.72 (1H, d, J = 4.7
Hz), 7.33 (1H, s), 7.26-7.21 (2H, m, 7.16-7.09 (2H,
m, 7.03-6.98 (1H, m, 4-52-3% 47 (3H, m, 3.57 (2H,

t, J =59 Hz), 2.76 (2H, t, J = 5.8 Hz), 2.56 (3H,
d, J =4 . 7 Hz), 1.96-1.90 (4H, n), 1.71-1.64 (2H,
m, 1.53-1.47 (1H n), 1.36-1.27 (2H, m, 1.06-1.01

2H) o3, M6 5(ESh)r 1A 0482 AN 3 i, >, 3139+ LBxapl & -
5) trans-6-[3-(2-fluoro-phenyl)-ureido]-

oAndinky dHo-eLHI SeqUaN olyidiesaniearikexyl i c acid 4-

[ (car boxynet hyl - car banoyl ) - net hyl ] - cycl ohexyl ester F

H H &hB €OyNelB8dmpbnG +H. 3@ ket bgk)ester obt28 nel, as an
20%9 was obtained in the sane way as in Exanple 18
offrfemitirtan so8-d3 12 -tHeucramepherylds in Example (22b) from
ur ei do] - 3, 4-di hydro- 1H-i soqui nol i ne- 2- car boxylic acid
64-1 3cardh dx ety L ueyrs sheny L estael qB58 rip)d idtcaiareldi+ n
Exanpl e 2 and gl yci ne nethyl ester hydrochloride (162
IFPAU L TPHiLS STt TRAT Restyer! GnasS 1y dred 28 Y n atie Bae &hyd)
5??%14%9 §§a%ple to %gbqln the title conpound (51 ng,

xample (3

{s!
3
13

'H NMR (400 MHz, DMSO-dé6): & (ppm) = 9.59 (1H, s), 9.26
(1#, s), 9.13 (1H, brs), 7.39-7.35 (3H, m), 7.29 (1H, 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).
(32c) trans-6-[3-(3,4,5-trifluoro-phenyl)-ureido]-3,4-
dihydro—lH—isbquinoline—2—carboxylic acid 4-
carboxymethyl-cyclohexyl ester

Methyl ester (779 mg, gquantitative 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 (32b). 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.
'H NMR (400 MHz, DMSO-d6): & (ppm) = 12.1 (1H, brs), 9.22
(1H, s), 8.99 (1H, s), 7.40 (1H, d, J = 6.2 Hz), 7.38 (1H,
d, §J = 6.3 Hz), 7.39 (1H, s), 7.23 (1H, d, J = 8.2 Hz),

7.10 (1H, d, J = 8.6 Hz), 4.48-4.46 (3H, m), 3.57 (2H, t,



bei ge solid. 1H NWVR (400 MHz, DVsO-d6): (ppm = 9.12
(1H, s), 8.64 (1H, brs), 8.14 (1H, dd, J = 8.4 and
8.4 FE), 7.92 (1H, brs), 7.33 (1H, s), 7.26-7.21 (2H,
n, 16-7.09 (2H, m, 7.03-6.99 (1H, n), 4.48-4.47
(3H, n), 3.63 (2H, d, J = 1874-Hz), 3.57 (2H, t, J =
5.9 Hz), 2.76 (2H t, J =59 Hz), 2.02 (2H, d, J =
6.7 Hz), 1.94-1.90 (2H m, 1.76- 1.73 (2H, m,

1.68-1.63 (1H, n), 1.55-1.51 (1H, n), 1.37- 1.25 (2H,

Jm=, 61006231, 0% G8H,2om),; tVMS55( ESk). ombiz;y ,527 10M (21 &, -
140 (Exanple 36)

6t.kansy 6- (394211 buorouphenyl 1-.greindal- (2H, m), 1.69-1.63
3, 4-di hydr o- 1Hi soqui nol i ne- 2-carboxylic acid 4-[(1-
(aan baxy- et Bg-caebaray,) aret hylip-ayoloheryl mester F H
HN /N /OUN/ OO I|H3 HO NLk' O H O Methyl ester
ME51ERG,) 16% WAS dbt d&i Hed-in the same way as in
Exanpl e 18 fromtrans-6-[3-(2-fluoro-phenyl)-

ureido] 3, 4-di hydr o- 1H-i soqui nol i ne- 2-carboxylic acid

- carboxgneth | -cycl oh ¥§ ester (275 ng) obtained in

thyl

Exanﬁ?éa@ SRd> ?aﬁFﬁ%s %sféPoﬁ9dP8€ﬁVéP|Hée ido]-

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

dimethylcarbamoyimethyl-cyclohexyl ester

\H/N
C\N/ﬁl\w‘[:::T’O\Iz/gi::jii::y/ O

H3

The title compound (100 mg, 35%) was obtaired 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): & (ppm) = 9.02 (1H, s), 8.54
(l1H, d, J = 2.4 Hz), 8.16 (1H, dd, J = 8.2 and 8.2 Hz),
7.33 (1H, s), 7.26-7.22 (24, 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 (24, f, J = 5.9 Hz),
2.18 (2H, d, J = 6.3 Hz), 1.94-1.91 (2H, n), 1.77-1.74
(2, m), 1.70-1.66 (1H, m), 1.38-1.29 (2H, m), 1.10-1.01

(2HI m);



(racemate, 90 ng) . This nethyl ester was hydrol yzed
in the sane way as in Exanple 2 to obtain the title
compound (25 ng, 50% as an off-white solid. 1H NWR
(400 Mz, DVMSO-d6): 6 (ppm = 9.74 (1H, s), 9.23 (1H
brs), 8.14 (1H, dd, J = A 74#hd- 7.7 Hz), 7.61 (1H
brs), 7.46 (1H, s), 7.36-7.28 (2H, nm), 7.23-7.16 (2H,
m, 7.12-7.08 (1H, m, 4.59-4.55 (3H m, 3.94 (1H

t, J = 6.8 H), 3.65 (2H, t, J =6.0 Hz), 2.83 (2H,
Ms (&ST)5m7z:HA)97 203 1)98 (6H, m), 1.87-1.78 (2H, m),
1.75-1.60 (1H mnm, 1.55-1.43 (1H, m, 1.25 (3H d, J
7.0 Hz), 1.15- 1.10 (2H, m ; M5 (ESI) mz: 541 (M +
H +. - 141 (Exanple 37)

t rangEGapBie23#l) uaranphényB)--(2r€ildelro-phenyl) —ureido] -
3, 4-di hydro-1 Hisoqui noline-2-carboxylic acid 4-[(1-
ibér@@bwdnﬂﬂkﬁnﬂﬁgﬂuxQQkyn%ﬁ% -gatthyt |} oy ol xdHt  est er
F HHNN OYN T HO'J~RN'kl OH O Methyl ester
W@Y&garmowtémlm%@dqhﬁme SHRC way as in
Exanpl e 18 fromtrans-6-[3-(2-fluoro-phenyl)-

ur ei doj - 3, 4- di hydr o- 1H—|squ|noI|ne 2- carfboxylic acid
4- car boxynet hyl - cycloh Xyl est (2 5 obtai ned in

JKO/Y

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-
isoquino’ine-2-carboxylic acid 4—carboxymethyi—cyclohexyl
ester (317 mg) obtained in Example 2 and methylamine
hydrochloride (50 mg).

'H NMR (400 MHz, DMSO-dé6): & (ppm) = 9.02 (1H, s), 8.53
(1H, 4, J = 2.7 Hz), 8.16 (1H, dd, J = 8.4 and 8.4 Hz),
7.72 (1H, d, J = 4.7 Hz), 7.33 (1H, s), 7.26-7.21 (2H, m),
7.16-7.09 (2H, m), 7.03-6.98 (1lH, m), 4.52-4.47 (3H, m),
3.57 (2H, ¢, J =5.9 Hz), 2.76 (2H, t, J = 5.8 Hz), 2.56
(3H, 4, J = 4.7 Hz), 1.96-1.90 (4H, m), 1.71-1.64 (2H, m),
1.53-1.47 (1H, m), 1.36-1.27 (2H, m), 1.06-1.01 (2H, m);

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



Exanpl e 2 and 1-am no-cycl opr opanecar boxylic acid

nmet hyl ester hydrochloride (76 ng). This nethyl ester
was hydrolyzed in the same way as in Exanple 2 to
obtain the title conpound (16 ng, 17% as a white
solid. 1H NWR (400 MHz, BDVBGH6): 6 (ppnm) = 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, d, J = 1.6 Hz), 7.26-7.21
(2H, m, 7.15- 7.09 (2H, m, 7.03-6.98 (1H m,
?éiﬁiéxﬁﬁpigHB5ﬂjtr§n§Z6—¢%H%ZLflﬁofoﬁp%eH§h0—%1%@do]
31494t 189 oA - ioquinéBiheld (ZHibdRyl id - LRE&-d . £4 (1H,
m, 1.36-1.25 (4H, nm, 1.08-1.00 (2H, m, 0.92-0.89
(24, r by e h(yESIce riazo y35 3 (@ hty IH)-t y o1 ok v I Exaugd e
38) trans-6-[3-(2-fluoro-phenyl)-ureido]-

3, 4-di hydr o- 1Hi soqui nol i ne- 2-carboxylic, aci & 4-[2-(2-

car boxy-pyrrolidin-1-yl)-2- hyIN.- ¢ H yl ester
FHH M /N HOOOON yl\e[?%er ng,
0% was obtaineo I not he ppane as ¢n e 18

oy

W ei do] - 3,//4- d| 0 1ijsqu|noI|ne 2-carboxylic acid
4- r & y thy Cycl ohexyl ester (235 ng) obtained in
Ex | eM2 and proline nethyl ester hydrochl oride
(ratemate, 83 ng) . This nmethyl ester was hydrol yzed

in Methyl ester (128 mg, 20%) was cbtained 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-dé6): & (ppm) = 9.12 (1H, s), 8.64
(1H, brs), 8.14 (1H, dd, J = 8.4 and 8.4 Hz), 7.92 (1H,
brs), 7.33 (1H, s), 7.26-7.21 (2H, m), 7.16-7.09 (24, 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, 4, J = 6.7 Hz), 1.94-1.90 (2H, m), 1.76-
1.73 (2H, 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)*



the sane way as in Exanple 2 to obtain the title
conpound (209 ng, 929% as a yellow solid. 1H NVR (400
MHz, DMSO-d6): 8 (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 {2Hsony, 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.

m,

23 ode .
%\g%fé;gi?)g?_‘laré-n§4615§8&2(ﬁfhof% pd §§1?\l/5£% Qé!s'

3”&Zdlﬁgérébhﬂ h%6quiq$§§we@§xégﬁb@x%ﬂhc acid 4- [(1—
frans 3- (2-fl uoro- phenyl )-ureido
c&rﬂodyhydhgi&J;Irbsmqyumeheneyz] earboxykixey laeist 4~ (4-
car boxy-oxazo_-2-yl nethyl)-cycl ohexyl ester F H H NyN
| \ / OOTr NO HO N~'. (39a) F
trans-6-[3-(2- quoro phenyl

nmet hoxycar bonyl - eth beark

estercHheoti tle 17
._?J whte/ﬁ\gli he dame way as in Exanple 18 from
r SR 3 (2- or o- phenyl ) -urei do] - 3, 4-di hydro-| H
i sdqui ndl i ne- 2- carboxylic acid

4- Qr boxymet hyl - cycl ohexyl

23% was oOBtai ned as

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 ester was hydrolyzed in
the same way as 1n Example 2 to obtain the title compound
(25 mg, 50%) as an off-white solid.

'H NMR (400 MHz, DMSO-dé6): & (ppm) = 9.74 (1H, s), 9.23
(14, brs), 8.14 (1H, 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 (1H, 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,
n), 1.55-1.43 (14, m), 1.25 (3H, d, J = 7.0 Hz), 1.15-
1.10 (2H, m);

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



ester (268 ng) obtained in Exanple 2 and serine nethyl
ester hydrochloride (racemate, 51 ng). 1H NWVR (400
MHz, DMSO-d6): 6 (ppm) = 9.06 (1H, s), 8.58 (1H, s),
17-8.11 (2H, m, 7.33 (1H, s), 7.26-7.21 (2H, ),
7.16-7.09 (2H, m, 7.03-7.061(tH 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
3

o

.76 (2H, t, J =5.8 Hz), 2.07 (2H, dd, J = 6.9 and
.0 (BiZ3mplle R 1. Odaf 25—~ M+ (1-7Tudr65phdtlyl Mrureido] -
1.37-1.27 (2H m, 1.10-1.00 (2H, m; M5 (ESI) m z:
3573d{Mydrbl ¥H-144qui86b)ne-2-carboxylic acid 4-[(1-
trans-6-[3-(2-fluoro-phenyl)-ureido] -3, 4-di hydro-
carbpspgoyabbPherylearbanglile —agtayl] -cyclohexyl ester
4- (4- car boxy-oxazol -2- yl net hyl) - cycl ohexyl Ester To a
di chl oronet hane (8 nl) suspension of, trans-6
[3-(2-fluoro-phenyl)-ureidek: 3,4 d| dr N| Hi
ne- 2-carboxylic acid 4-[|(2-h
ethylcarbannyl t ol ]
obt ag : -Fluor (0.0 n.) was
Hedde OQ. e the reaction mxture
wag{ co ment\éteo, diluted with ethyl acetate, washed
W t dHsaturated aqueous sol ution of sodi um
bi carbonate and saturated brine, then dried over
SodIM&ﬁ#lifé%@eramdsth@n 369nceatr abedinfheineshdugame
was purified by colum  chromat ography
wbgi eBl enorRbhgne/ eBhyiroac etrahns)- d-q 3Bbtai il ucxazeldnia ) -
(55 nmg). To a dichloronethane (0.5 nL) m xture of
utrkii glodxaz al-dne yidaxs )i sbBu i1 te 1A )camdxylic acid 4-

carboxymethyl-cyclohexyl ester (235 mg) obtained in
Example 2 and 1-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.

'Y 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, d, J = 1.6 Hz), 7.26-7.21 (2H, m), 7.15-
7.09 (2H, m), 7.03-6.98 (1H, m), 4.49-4.47 (3H, m), 3.57
(24, t, J = 6.2 Hz), 2.76 (2, t, § = 5.7 Hz), 1.94 (2H,
d, 3 =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 (44, m), 1.08-1.00 (2H, m),
0.92-0.89 (2H, m):;

MS (ESI) m/z: 553 (M + H)".



bronotri chl oronet hane (0.011 nL) were added at 0C. The
reaction mxture was warned to roomtenperature, then
stirred overnight, and then concentrated. The residue
was diluted with ethyl acetate, then washed with a
saturat ed aqueous sol uti enldf sodi um bi car bonate and
saturated brine, and then concentrated. The residue
was purified by col unmm chromat ography

(di chl oronet hane/ ethyl acetate) to obtain oxazole (27
Ny, 48%na §ea3wﬂ teag0lbd;z- Tb'—%l%%%ﬁeﬁ%i g} VRS | -
hydrolyzed in the sanme way as in Exanple o obtaln
3t hegt a@ocqmpqgaqu&aélﬁae—&4%hﬁ@t Liveldaw sol id. (-
145 1H NWMR (400 MHz, DMSO- d6) ppm 9.03 (1H
cSkbox@ @%rrblﬂdl&}l—&W542€bﬂo4éthyrﬂ4byéﬂdﬁbxyi Exter
(1H, dd, =8.2 and 8.2 Hz), 7.32 (1H, d, J = 1.6
Hz) , 7 26 7.21 (2H, n)
(1H, m, 4.53-4.47 (3H
, 2.76 (2H, t, J =

7.16-7.09 (2H, m,F7.03-6.98

t et razol - 5-yl car banoyl ) - net hyl ] -cycl ohexyl ester F H

HN Mé%h&h“%gkér\(2§¥“hgl 80%) was obtained in the same

way as in Example 18 from trans-6-{3-(2-fluorc-phenyl) -
ureido]-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-dé): & (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 (34, m), 1.94-1.88
(dH, 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)™



~NN N, O HHADW (4 nL) solution of
trans-6-[ 3-(2-fl uoro-
phenyl ) - ur ei do] - 3, 4- di hydr o- 1H i soqui nol i ne- 2- car boxy!
ic acid 4-carboxynet hyl-cycl ohexyl ester (188 np)
obtained in Exanple 2, 14t razol-5-ylamne (54 ng),
BOP reagent (212 ny), and diisopropylethylamne (0.10
nm.) was stirred overnight at roomtenperature. The
reaction mxture was diluted with 1 N hydrochloric
aci dy E&ang@é’e§9pytr§ﬁts[—@0t rkan 2Wft1tlo%h\é>heﬁ hal e H28 -
organi c yer was concentrated and vi goro Iy stirred
31,11 \Wa SIS apr-aRqu ietdieme -thae @i ied selid nass -
heated to reflux in - 146 nethanol and col |l ected by
dalddosat-iosia z oflhe tyilirea panpayndl oS M s tAHY)  was
obt ai ned as a pale yeIIOM/soIid. 1H NWR (400 NPE
DMBO-d6) @ 6 (ppm) = 11.9 (1H, s), 9.00 (1, 8.52
(1H, d, J = 2.4 Hz), 8.15 (1H, dd pu @ 2 and 8.2
Fh) 7.32 (1H, s), 7.26-272 G 09 (2H,

, 7.03-6.98 (1H, n) /

éJ‘GlHZ . .
-1.93 (20, ny, 1.82-1.75 3H, n)

M m 1018-1.08 (2H, n); M (ESI) mz
7 (M H)+ (

anpl e 41)
trans-6-[ 3-(2-fluoro-phenyl)-ureido]-

}%dl‘!}yaq‘rs -4 TH-SCAY MR NG GRNPQIN | o A b - s nyaro-
s 5 Sy i 2 4.0 Pl -2 et gl o)

ester
methoxycarbonyl-ethylcarbamoyl)-methyl]-cyclohexyl ester

The title compound (199 mg, 23%) was obtained as a
white solid in the same way as in Example 18 from trans-
6~[3-(2-fluocro-phenyl)-~ureido]-3,4~dihydro-1H-
isoquinoline-2~carboxylic acid 4-carboxymethyl-cyclohexyl
ester (268 mg) obtained in Example 2 and serine methyl
ester hydrochioride (racemate, 51 mg).

'H NMR (400 MHz, DMSO-d6): & (ppm) = 9.06 (1H, s), 8.58
(14, s), 8.17-8.11 (2H, m), 7.33 (1H, 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 (35, m), 4.36-4.31 (1H, m), 3.70-
3.63 (1H, m), 3.62 (3H, s), 3.57 (2K, 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,
n), 1.10-1.00 (2H, m);

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



HHNYN ONO NOX, """ [::::~ H (41a)

trans- (4- hydroxy-cycl ohexyl)-acetonitrile The title
compound (1.69 g, 53% was obtained as a clear
colorless oil in the sanme way as in Exanple (1d) from
(4- oxo-cycl ohexyl ) - acet ori tldi4l e (Tet rahedron 1995,

51, 10259.) (3.15 g). 1H NWR (400 MHz, CDC13) : 6
(ppm = 3.63-3.56 (1H, m , 2.28 (2H, d, J = 6.6 Hz),
2.04 (2H, dd, J = 13.3 and 3.9 - 147 Hz), 1.90 (2H,

@@b tTah3-5-and 2-%1He)o- %h@%g a%rQQHo 1,444 dro-
R SF™374 27 (o1 A1 H M.  (41b)

mpa@&q@-l h316G2<k Izu@racrb@lst@rnylc) 2l el cle] 43 cfandj Yy HXazol-2-
1H i soqui nol i ne- 2- car boxyli c acid 4-cyanonet hyl
yvayeltblyéx v yeddr xTie esitelre conpound (563 ng,
guantitative yield) was obtained as a white solid in

t he Sane waghasromeEkanpl é8 fLe) shspansion of trans-6-
trans- g& hydr oxy- cyclohexyl) acetonitrile

[CWI 2068004200 ANy L) 243 el 1 ot 4ifdd Yidy oBxdipl s Qe l ine-
Z%Qggbﬂxuéﬁg Brvey 14y~ (3- 2('11Y§1r§x4"t1 STYeAAERYE:E U ol i n-
- urea dro%ﬂf de (4%_ ). 1H NNE¢§4OO VHz,
SRR g T g 05 I TAT ey B8Pt (DS 995, 15
%%ﬁm%% 3 TR RS (B B fﬁ?% oo /et
SRR %t%ssi%&%%s’ B9 st ioda gt
dé%’cdﬁoentrated, 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 mL) were added at 0°C. The
reaction mixture was warmed to room temperature, then
stirred overnight, and then concentrated. The residue
was diluted with ethyl acetate, then washed with a
saturated 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.



1.82-1.79 (2H, m, 1.74-1.61 (1H, m, 1.74-1.61 (2H,
m, 1.22-1.12 (2H, m. (41lc)

trans-6-[ 3-(2-fl uoro-phenyl)-ureido] -3, 4-di hydro-

1H i soqui nol i ne- 2- carboxylic acid

4- (5- oxo- 4, 5-di hydr o- - 145 -

[1, 2, 4] oxadi azol - 3-yl net hyl ) -cycl ohexyl ester To an

et hanol solution of trans-6-[3-(2-fluoro-

phenyl ) - urei do] - 3, 4- di hydr o- IFLisoquinoIine 2- carboxyl

1. c - n Wi Y O

%m%?neeﬁj(fnbﬁy%x%%ée 1%641}))05 WOXW am nea?_goo aqueous
(88 uth png . 845 (1A} ) dyas added. HZhe Beast i(QRM, Maxt Uze WS 2
heated to ref lux overnight and then concentrated
afbesresidue Was2di(llut ed, - 71481 .wi Hhk)et hykeagetat €21, m),
washed with water and saturated brine, then dried
ToUér7s08i upHsulf at . 03and. PRernldonaent datbédd . 4The3H, m),
resi due was purified by colum chromat ography

3¢ Chr 6B8t ok ex INH, 6dPcHEOF oBet Rari@HretthadoF) St.¢ élstai @ -40

mhlte solid (500 g, 830). To a_tetrahydrofuran (10
(§H) dsof uti BnofiZd hi & -RArLe <ol Rd/ (500 dgPO-pyrildi(we, ™),

(0,096 nL) and 2 ethélcxel§heX£ chl orof ormate (0. 20
1nﬁ9 wer e 5Hde8 at L10e?"ArPer (38mofird, the reaction

Lut d h et hyl acetate, washed with
M%L?EEE saggratgd brlne then dried over sodium

sulfate, and then concentrated. The resi due was
purified by colum chromat ography

di hage! o ' ihd
Esbit‘ingéﬁg?é @(5‘)9 erhyl- G’-C?ﬁa(?l iQ QBLﬁhBWa '—%@eﬁ%']

A mxture of this white so

3andd9hwkeneﬂe§smq)mﬁ@slhea@e@atr@orxezflllléx aleQrd k- fhaw-
and concentrated. The residue was vigorously stlrred

teArhexaneliyseptbpybyel heetayll) card ctelxyacted iy

F
H H
N N

g
NN\N Of YO@ 0

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, lH-tetrazol-5-ylamine (54 mg), BOP reagent
(212 mg), and diisopropylethylamine (0.10 mL) was stirred
overnight at room temperature. The reaction mixture was
c¢iluted 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



filtration. The title conpound (55 ngy, 17% was
obtai ned as an orange solid. 1H NVR (400 MHz,
DMSO-d6) : 6 (ppm = 12.2 (1H, brs) , 9.00 (1H, s),
8.70 (1H, d, J =6.2 Hz), 8.15 (1H, dd, J = 8.4 and
8.4 Hz), 7.32 (1H, s), 7-2b461H, 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,
5.9 Hz), 2.76 (2H, t, J 5.9 Hz), 2.39 (2H,
1.

ol aﬂd égileétga E 9§112fﬁtﬂ%n e 1t 21 & 2bbmPdund
-1.63 (1H, m, -1.24 (2H, m, 1.17-1.07 (2H,
(99 mgﬁfhéiﬁh)agiabtéiﬁeﬁhéé H) pale $491oc¢Exambe 42)
trans-6-[ 3-(2-fluoro-phenyl)-ureido]-

113 Nrrdi (yodr o4 iBEpHA) i rée- @ear boxyl i @i, d - (55.00
hydr oxy- 2H pyrazol - 3-yl net hyl ) - cycl ohexyl ester F Yo
(DIN & HB 2 (428) d, J = 2.4 Hz), 8.15 (1H, dd, J = 8.2

trans-6-[ 3-(2- quoro-phenyI)-ureldo] 3, 4- dlhydro-
ang4-§ soqgiiz hol 7 né2 2{ tar bdxyl Ve2&ci’d21 (2H, m),” 7.16-7.09

é‘lsé?rgﬁil?, oﬁéf‘ég a6 8 SESS%L h g'@?lg o G50 }

[ I H-i I
tf 3( fﬁég JPre be e E?Ingym;rﬁly%ﬁ £§ceoﬁgi32 BQ%er
=§r§)? H%Fhe?hgﬁg?ne%owr%?ﬁz (eiggzlv%aL To TR al ]ﬁ'

1Weferpdded ay 9. 1Thg react ,9n mxture was dlluted
with ' S ' ’ '

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

(Example 41) trans-6-[3-(2-fluoro-phenyl)-ureido]-
3,4-dihydro-1H-isoquinoline-2-carboxylic acid 4-(5-oxo-

4,5-dihydro-[1,2,4]loxadiazol-3~ylmethyl)-cyclohexyl ester
{7} QTOij ©

(41a) trans-(4-hydroxy-cyclohexyl)-acetonitrile

The title compound (1.69 g, 53%) was obtained as a
clear colorless o0il in the same way as in Example (1d)
from (4-oxo-cyclohexyl)-acetonitrile (Tetrahedron 1995,
51, 10259.) (3.15 g).
'H NMR (400 MHz, CDCls): & (ppm) = 3.63-3.56 (1H, m),
2.28 (2H, d, J = 6.6 Hz), 2.04 (2H, dd, J = 13.3 and 3.9



di chl or onet hane, washed with 1 N hydrochloric acid and
saturated brine, then dried over sodiumsulfate, and
then concentrated. A mixture of the residue and

et hanol (10 nL) was heated to reflux for 4 hours and
concentrated. The residue mas Jpurified by colum
chromat ography (di chl oronet hane/ ethyl acetate) to
obtain the title conpound (820 ny, 76% as a

yel | owi sh-white solid. 1H NVR (400 MHz, DVSO d6) S

A L

?éHG_ 74909(1@2H, 82 1 73'70'3.]. @798 Z(H]-H’m ,1 2 (2H t (5244%5
619 Ha:)narfsféil [(32-|'@2-93Lu02: r(e%m ’—aur\brd@] 8 Hzédlhzy
(2H d, J = 6.3 Hz), 1.94- 89(2H m. 1. 75-1.67 (3H,

Hﬂﬂlsdbdﬂﬁdlﬁﬂ%%ﬁgéaﬂﬁoxthéuédiﬂ44icyéh6méﬁﬂ-It)
1.08-0.98 (2H, m; MS (ESI) mz: 540 (M+ H+. (42b)
ayrcalingregey{13-4(s2-<f uor o- phenyl ) - ur ei do] - 3, 4- di hydr o-

1H i soqui nol i ne-2-car boxyl ic acid 4-(5-hydroxy-2H

pyr aZbke- 8iylaechybpusyc|(Glhex g, esiuentis ag iviex tuired Of was
trans-6-[3-(2-fl uoro- phenyl)

dtEidsd 34 aled:leosl 3%k diqui st |~°n?e“ﬂethasbfb%$<y3rfF cEaERfe

éﬁ?(S et hgxycar 2(243_ oxg'd‘ftjyecol(c}}égdﬁ Idaocgﬁe% fsjt(g
@@Wﬂgﬂaﬂgl G RS D o

L f@bgt i g e o
jl%aﬁfé%ﬂ W&gwﬁ&%&owtrﬁ@ ed and
'H NMR (400 MHz, DMSO-d6): & (ppm) = 9.05 (1H, s), 8.57
(14, s), 8.15 (1H, dd, J = 8.2 and 8.2 Hz), 7.33 (1lH, s),
7.26-7.21 (2H, m), 7.16-7.09 (2H, m), 7.03-7.00 (1H, m),
4.52-4.47 (3H, m), 3.57 (2H, t, J = 6.1 Hz), 2.76 (2H, t,
J = 5.9 Hz), 2.47 (2H, 4, J = 6.7 Hz), 1.98-1.94 (2H, m),
1.82-1.79 (2H, m), 1.74-1.61 (1H, m), 1.74-1.61 (2H, m),
1.22-1.12 (2H, m).
(41lc) trans-6-[3-(2-fluoro-phenyl)-ureido]-3, 4-dihydro-
lH-isogquinoline-2-carboxylic acid 4-(5-oxo-4,5-dihydro-
[1,2,4]oxadiazol—B—ylmethyl)—cyclohexyl ester

To an ethanol solution of trans-6-{3-(2-fluoro-
phenyl)-ureido] -3, 4-dihydro-1lH-iscoguinoline-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



purified by colum chromat ography

(di chl oronet hane/ net hanol) to obtain a white solid.
This white solid was vigorously stirred in isopropyl
ether and collected by filtration to obtain the title
compound (90 ny, 51% as ggqwhite solid. 1H NVR (400
MHz, DMSO-d6): S (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

434 o Jokgeled »éa%aw S
t?_“'ze)%’G d%%ggl_ g?_vg'f %%331@3 ’suﬁ £hlde 55%) 'aélgi %gﬁr?:%ondcergazra
T@%Hmé@Eduﬁ-%@sl- @i&%@d'@? col @8- (rd6A(Ad g Bphy M5

(ESI) mz: 508 (M+ H)+ Exanpl e 43)

((Oratsmetolr3x( &+, | warerlphemelhaWedin@elranol) to obtain a
3, 4-di hydr o- 1Hi soqui nol i ne-2-carboxylic acid 4-(3-
whytdreoxy-lii sloX &0l ohy,y 8Bt hy| Tecyctehexlydestterakh (HOHmN)
Yy N NOONOYHOO To a mxture of
solans-os- P3- thifs wévideplsedyld -(500 mg), pyridine (0.096
ureido 3, 4-di hydr o- 1H—|squ|noI|ne 2-carboxylic acid
) (eau t%@%%ér%@Hwh%Y Bx e otesdd st efere

(127 obt ai ned i n Exanpl e (42a) and et hanol (3

aAded r;??y@r oxy| b e hydroehl of idler ¢a6hiah) Mhasuaadeds

ég u(ggnWlth ethyl acetate, washed with water and
saturated brine, then dried over sodium sulfate, and then
concentrated. The residue was purified by column
chromatography (dichloromethane/ethyl acetate) to obtain
white solid (391 mg, 59%). A mixture of this white solid
(391 mg) and o-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-d6): & (ppm) = 12.2 (1H, brs), 9.00
(14, s), 8.70 (1H, 4, 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 (24, d, J =17.1
Hz), 1.97-1.93 (2K, m), 1.76~1.72 (2H, m), 1.69-1.63 (1H,
m), 1.38-1.24 (24, m), 1.17-1.07 (2H, m);

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



tenperature in the same way as in Exanple (42b) . The
reaction m xture was heated at 80C for 12 hours and
concentrated. The residue was purified by colum

chr omat ogr aphy (di chl or omet hane/ et hyl acetate) The
obtai ned solid was purifieddy PTLC

(di chl oronet hane/ et hyl acetate=1:1) to obtain the
title conpound (34 ng, 28% as an orange solid. 1H
NVR (400 MHz, DMSO-d6): 6 (ppm) = 9.02 (1H, s), 8.54
(1H, d, 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,
n, 5 G1H. o 41514, - i G
O, Tpdipmiody 0500kt () oSl ghabit ol
3549ddﬁydﬁ%éM%4iéﬁhdﬁﬂdlid@12€bé¥%ék§lﬁdZﬁéidﬁ4—(5—
1.77-1.74 (2H, m, 1.56-1.48 (1H, m, 1.37-1.27 (2H,
hyd.r ok O 2HE-9% Az, - 39y Lrds W yASIJc yd 1h hBAL (¥teH) Y.
(Exanmpl e 44) trans-6-[3-(2-fluoro-phenyl)-ureido]-

3, 4-di hydro-1 Hisoqui nol i ne- 2- carppxyllc atid 4- (2H—
tetrazol - 5-yl nmet hyl) - cyclahexy B erF¢

1,0 /N O N\ | X101( 44a) tra nzoi c
aci d 4-gyanonet hyl ecycinhe ster o To & xt ure of
p-tobhéNesul N cﬁm/{loe ( 1 g), benzorc acid
HQ = | i mpdazol e (4 9 n), and

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

To a dichloromethane (10 mL) suspension of trans-6-
[3-(2-fluoro-phenyl) -ureido] -3, 4-dihydro-1H-isoquinoline~-
2-carboxylic acid 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
nL) 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 (1lH, s),

7.27-7.21 (2H, m), 7.16-7.09 (2H, m), 7.03-6.98 (14, m),



acetonitrile (50 nL), an acetonitrile (50 nL) sol ution
of trans-(4-hydroxy-cycl ohexyl)-acetonitrile (2.87 Q)
obtai ned in Exanple (41la) was added at O0C. The
reaction mxture was warned to roomtenperature, then
stirred overnight, and thersgoncentrated. The residue
was diluted with ethyl acetate, then washed with

wat er and saturated brine, and then concentrated. The
residue was purified by colum chromatography

4%%%% LA SO RE S %hew‘ﬁ;%“? t,
1,
“Hz_)' %ﬁ(m %@P(QH .z’ogzncl726L| &Q'Elz) 734‘5 ?2@192 by, 244

74,6 And LB 2
T 20Ty TPy %Hﬂ 4 2™ o5 —?%Hi gb,gBH e

I B88-1 I 2( A Hm)m) ,1.0.6163H 50 (2H,=m ,1 W36, 11 205 {@Hys
m . (44b) trans-benzoic aC|d

WH2kk)tetrazol -5-yl net hyl )- cycl ohexyl ester A mxture
of trans-benzoic acid 4-cyanonethyl- cyclohexyl ester
NB. @@)Walvﬂrﬂéh i*h Bl e (44a), trinethylsilyl
azide (3.7 nmL), di-n-butyltin oxide (348 ng), and
t4ARie e (180" %)3Mb%‘ﬂﬂéé1-*éﬁ'@teqﬂ0)clﬁmldk8] +dut sdihheo-
ﬁﬁogress of . the reaction maseggﬁgped usi ng mnet hanol ,

0 T EAECH STt AR WS ehit F 2t BT oTre $8si due
U5 SN S psEL . Lol oved by extract on
o oo e gausaus Laver s sl e (o - 2
IRt PN WMt dro-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
(lH, dd, J = 8.4 and 8.4 Hz), 7.32 (iH, s), 7.26-7.21 (24,
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,



ethyl acetate (x2) . The organic |ayer was washed with
saturated brine, then dried over sodiumsulfate, and
then concentrated to obtain the title conpound (2.57
g, 64% as a white solid. 1H NWR (400 WMHz, CDCl1l3) : 6
(ppm = 8.05 (2H, d, J =-71G1 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, d J=7.1 FE),
2.17-2.13 (2H, m, 2.02-1.96 (1H m, 1.92-1.89 (2H,
gk, 6116871, 5%. @%Héz'm’) ol %3472% G2ht, m. 95‘—115941 (AACh) ,
trans- benzoi c aci (4- met hoxy- bénzyl)

1t.ebrazalg- 52oul, met hyhl, 5(2qu| akexyly, estyer 1T@6ar1 26 (2H, m
acetonitrile (20 nmL) suspension of t'rans- benzoi ¢ aci
14082k vet raagl md-yl net hyl ) - cycl ohexyl ester (1.34 @)
obt ai ned in Exanple (44b), triethylamne (0.68 nl)
M&nd E4InetiaxybérzyM ehlHoride (0.70 nl) were added at
roomtenperature. The reaction mxture was heated to
reflux for 2 hours, cooled to roomtenperature,
concentrated, then diluted with ethyl acetate, and
filtéPgameinedfi | FFane-fad3ndsnéduarenpienyl) -ureido] -

h draochl ori acid, th n dried over sodium sul fate,
abd ?fé(ﬁlrocgﬁcéﬁpﬁéﬂtl@@ Me T SIS RS SAAT idd B

.chr omat ogr a ane/ et h cet e) to
hé’b - BB 8 L T e 30 |
colorless oil. 1H NWR (400 NFE CDC13) : bF(ppn) =
8.03 (2H, d, J =7.1 Hz), 7.55 (ﬁH
7.4 Hz), 7.43 (2H, dd,
d J =8.6 Hz), 6.90 (¢

iﬁ’.@ﬁ‘jﬁ“’“}f O e
= O

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 mL),
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-d6): & (ppm) = 9.02 (1lH, s), 8.54
(l1H, 4, § = 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-



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- met hoxy-benzyl )-2Htetrazol -

yl met hyl ] -cycl ohexanol To a nethanol (10 nlL) sol ution

of trans-benzoic acid - 152 -

4- 2- (4- met hoxy- benzyl)-2Htetrazol -5-yl met hyl ] -

cycl ohexyl ester (610 ng) obtained in Exanple (44c),

sodi um et hoxi de (28% net hanol solution, 0.29 nlL) was

6a§§e 18t LOOMyt eApar alurey ARher 42 1@ay51H t hg-deact ison
m xt Ure was concentrat ed The reS| "due vvas

tpUU| LI edobytz)cobuma ghuomat ogr aphy o kexanel atdhyl 15 (2u,

acet at e=5: 1- +1 1 and then

mdli, chl. oremebhanehnemhanal. 350:11) 4t q2eht &i)n thedditlse (1H,

conpound (396 ng, 87% as a colorless oiI 1H NWR (400

mViHz 1 .GDE13p7: (BH(pp), £.0938.02H,(2¢, &) 8.2 Hz),

6.90 (2H, d, J—86Hz) 5.65 (2H, s), 380(3H s),

M§. 5553)5@/@1H50ﬁ) (M3+58)(1H, d, J = 5.0 Hz), 2.75 (2H,

d J=6.7 H), 1.98-1.94 (2H, m, 1.78-1.74 (3H, m,

1.30- 1.20 (2H, m, 1.14-1.03 (2H, m. (44e)

trans-6-[3-(2-fluoro [ )-ureido]-3, 4-di hydro-

L Sttmbt | AL 2o EaR oSy P acfauarpzpm%?ﬁm;dol -

TS BRBON A L BE NG oant CEAEI T e ) hele (2
t%gtrgl Fﬁd aS’ ?’ﬂgtlef QI Akt h%ssc%”e way as o

trans 4- [2 (4 nmet hoxy- benzyl) 2H t etrafol - 5-
d] of {Exanpl e (44d) and

1-
(4- fl uoro-phen )-3N(1, @ te?(%/ahy
¥N9—Nur ea OC (WZ2006004200

N
. o
N

oqui nol i n- 6-
(321 nm).

(44a) trans-benzoic acid 4-cyanomethyl-cyclohexyl ester

To a mixture of p-toluenesulfonyl chloride (4.71 g),
benzoic acid (2.52 g), N-methylimidazole (4.9 mL), and
acetonitrile (50 mL), an acetonitrile kSO mL) solution of
trans- (4-hydroxy-cyclohexyl) —acetonitrile (2.87 qg)
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.



1H NMR (400 MHz, DVMBO-d6): 6 (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, n), 7.32 (2H, d, J = 8.6 Hz),
7.27-7.21 (2H, m, 7.16-7.09 (1H, m, 7.03-6.98 (1H,
m, 6.97-6.93 (1H m, 6—95112H, d, J=9.0Hz), 579
(2H, s), 4.49- 4.46 (3H, m, 3.74 (3H, s), 3.56 (2H,

t, J =59 H), 2.75 (2H, t, J =6.5 Hz), 2.73 (2H,

d J=6.7 H), 1.94- 1.90 (2H, m, 1.72-1.68 (3H, m,

1 71 18 1,10 (2H 56, ,(44f)
%rgﬁs §§§ ﬁ?zfrng% pheny?%purel ona% 22%1h %Toﬁ 8.2

aHd i1saqyNol ines2- car byl i£ aci & Aar(emtzetfrﬂzolv x5 (2H,
yl met hyl) - cyclohexyl ester An ethanol (6 )

®yspenrsinr ehd mars+6)[,3-4.238-4.90 (1H, m), 2.32 (2H, d,
fIuoro-phenyl)-ureido]-3,4-dihydro-lFLisoquinoIine-Z-
Jaf baxylHx ,ad.@14-4.2-1 421t hoxy-beozyl )e2Hdet razol : 583-
yl met hyl ] -cycl ohexyl ester (333 ng) obtained in
IExanplldl, M4e)l -didpdld adifummar bons §-55. 21g) (2ths m) .
stirred at room tenperature for 3 days in a hydrogen
(40 s pryames. - PR 0 e aastlich rt i 3 irest w0 ¥ 3 twekmesit hhw lough
Celite and concentrated. The residue was purified by
Qﬁﬂkﬂﬁﬁxxﬂnﬁﬁﬁﬁ%graphy (di chl or onet hane/ et hy

acet ate=5: 1-

di ch owaﬁéyﬁgngﬁngfﬁaﬁaﬁﬁ%Ofc 5"\%)0‘ tAcTCé’ﬁtné)l“}’?t_htyHé
MR T4 ML - BVEC 08 -6 i & 6 b %) | ke
t%#‘etq‘?'l 2ﬂyilH 2—4)23 7(832(%376%&2)1 (%n%@ﬁﬁg&bﬁd%ﬂf“
n{Q’,\ﬁ:rgjg 0%9%14 18_!30 rQL 4w§§ ﬁeé"@e&syt ﬂ0°§'§c§r(gé—|’hours.
Tﬂe progfess oé the reaction was stopped using methanol, |
and the reaction mixture was concentrated. The residue
was diluted with ethyl acetate, followed by extraction
with a saturated 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, CDCls): & (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, d, J = 7.1
Hz), 2.17-2.13 (2H, m), 2.02-1.96 (1H, m), 1.92-1.89 (2H,

m), 1.63-1.51 (2H, m), 1.33-1.23 (2H, m).



3.17 (1H, s), 2.77 (2H, 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; M5 (ESI) mz: 494 (M +
H) +. (Exanpl e 45)

trans-6-[3-(2-fluoro-phenyl)saurei do] -

3, 4-di hydr o- 1Hi soqui nol i ne- 2-carboxylic acid
4-((S)-2, 3-

dihydroxy propoxycarbonylnethyl)-cyclohexyl ester -

er ans- t(sra[ré'S (fo% e Y QOIDBP- ﬂ?netTr%’oxanyé‘éz“;f of._

uoro enyl

6&'@1}5{1581_35 2 carboxylic acid
- car boxyﬁyet hyl - cycl }# ester 8 ng) obt ai ned |n

Exarrmoe a3 akd ekt | |2© (k0 rgtu)s,pe%sﬁnuwst%
chloride (184 ng) and N-msthyllmdazole (0 nmL vvere

wedat ataH@ 4¥¢2H—ﬁgkﬁaibﬂiﬁhy1ﬁ§tﬁﬁhﬂlé@éﬁﬁﬁb&yl ester
[ 1, 3] di oxol an-4-yl)-nethanol (0.099 nL) and

et Ot radtea ir(e nily) Eveangp aeldet b hertet et Hkanipast {ON68
m xture was stirred for 30 mnutes and then

doncerd réatresthorhdenazsl duel evasdeli (Ut EY mikt hwetdyddded at
acetate, washed with water and saturated brine, then
Hrored- avEr sotiam Stief aeactdmd mtikdm reomeenthreatedl tEhe

{5k Ch o e ﬁ?é@%it%%o%:°'€%’“w§£f%”r§2%’-%%9€€%04 g,
cgg@ezﬁts’raatecgr atqge oélluteci awm:l')l(teutrheyffaégtate, and
filtered. The filtrate was washed with 1 N hydrochloric
acid, then dried over sodium sulfate, and then
concentrated. The residue was purified by column
chromatography (hexane/ethyl acetate) to obtain the title
compound (610 mg, 32%) as a colorless oil.

'H NMR (400 MHz, 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, 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), 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 mL) solution of trans-benzoic acid
4-[2-(4-methoxy-benzyl)-2H~-tetrazol-5-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



ester (404 nmg) and nethanol (6 nL), 1 N hydrochloric
acid (1.8 nL) was added. The reaction m xture was
stirred overnight and concentrated. The resi due was
purified by colum chromatography

(di chl oro: r~et hane/ met haroll)s5te obtain a yell ow
solid. This yellow solid was vigorously stirred in
i sopropyl ether, then collected by filtration, - 158
and then dried under reduced pressure to obtain the

mtii)Jtlu‘?ce %@p%&@e&%%%t@m. 5@% 9és§dM@' L«g\gf g%ii%eaHby

MR (4

S n
Q%ﬂmn7k5§%F%§ %ggbhgd h%xSD%/gt%yg %5%%&? -%1(édanc
then 8i2hlandmbibade)/methkbol <39 : OathﬁobﬂéﬁB1ﬁm9&ltle
(1H, m), 4.86 (1H d, J = 5.1 Hz), 4.62 (1H, t, J =
B okdn)l, (2949mdy,487%)3MHs B) coAc esEHoidd, J = 11.3
and 4.3 Hz), 3.91 (1H, dd, J = 11.1 and 6.4 Hz),
‘8. BER3.(6Q0 (MK, N¥PCB; 57 & 2hprt), 4 = 38. OZLHz)d, J = 8. 2

3.38-3.31 (2H, m, 2.76 (2H, t, = 5 FE), 22 (2
Hd:, 1) 6= 9. 4 2Fh) dr1J95-ﬁ %1 Hzdh, 5rr)65 1024, 1S 7,3 3(8214,(3(31, s)
57-1.50 39-1.30 (2H, m, 1. (2H

3m59 NN ES Wy B (W qwfcaéarppwbz a5 @
3 4r%3.7ﬁ§%30‘iiliﬁq%4p“e%@¢1 R e T ey ™ 1.30-
dﬁ%ﬁg Xy ﬁ(opoxyééfbonylnétﬁVF)-cyclohexyl ester F H
d4% er%ng % q3 (2-fluorc-phenyl) ~ureido]~3, 4-dihydro-
1H-isoquinoline-2-carboxylic acid 4-[2-(4-methoxy-
benzyl)-2H-tetrazol-5-yimethyl]-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-dé): & (ppm) = 9.01 (1H, s), 8.53
(l1H, 4, 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), 6.97-6.93
(l1H, m), 6.95 (2H, 4, J = 9.0 Hz), 5.79 (2H, s), 4.49-
4.46 (3H, m), 3.74 (3H, s), 3.56 (2H, t, T = 5.9 Hz),
2.75 (2H, t, J = 6.5 Hz), 2.73 (2H, d, J = 6.7 Hz), 1.94-
1.90 (2H, m), 1.72-1.68 (34, m), 1.37-1.27 (2H, m), 1.18-

1.10 (2H, m).



OHO O OH Ester (427 ngy, 92% was obtained as an
orange oil in the sane way as in (Exanple 45) from
trans-6-[ 3-(2-

fl uor o- phenyl ) - urei do] - 3, 4-di hydr o- 1Hi soqui nol i ne-2 -
159 carboxylic acid 4-carhogynet hyl - cycl ohexyl ester
(378 ng) obtained in Exanple 2 and (S)-(2, 2-di net hyl
[1, 3]dioxolan-4-yl)-methanol (0.099 nL) . Fromthis
ester (427 ng), the title conpound (138 nmg, 35% was

ey g S iasats ol e smmoames
l%—qgo@%@ng§%ge8fa@a§%$§yl§§% ?T%§4(§zﬂ %%tﬁ%;ﬁ% and

yﬁ%@th?% Ey@3b@e§§¢(%émeg)4 53 82 Z%H(Ba ﬂ)= 5.5 I'IZ),

4.07z4. @4héﬂbﬁ ¥, mB) 9§u§p§ﬁsﬁéﬁ oﬁ)tr§n§66 33622(2H,
m, 3.57 (2H, t, J = 5.7 Hz), 3.37-3.32 (2H, nm), 2.76
f@szotph@nyls—erzﬁp]2323—QZHydi0<133ﬂﬁd@diwaghéﬁﬁ—
1.91 (2H, nm), 1.77-1.67 (3H, n), 1.40-1.30 (2H, m,
C£IDQXY1iGSaGZH Aml 2 -NB-(EShp xv-DerBAd. ) (A tdtirazol -5-
Exanpl e 47) trans-6-(6-chl oro-benzoxazol - 2-
YWHR&HE) —3 YL @syd o SiSHET s G 819) nexttacdanetshxiy iEos a1

ar box hyl - cycl ohex I ester H Nr | O,, OYN
é4@30anc %gﬁaa%lumYCarg y was stirred at room
temperature for 3 days in a hydrogen atmosphere. The

reaction mixture was filtered through Celite and

concentrated. The residue was purified by column

chromatography (dichloromethane/ethyl acetate=5:1—1:1

and then dichloromethane/methanol=25:1-5:1) to obtain

the title compound (22 mg, 8%) as an off-white solid.

'"H NMR (400 MHz, DMSO-d6): & (ppm) = 9.0l (1H, s), 8.53
(l1H, 4, J = 2.7 Hz), 8.16 (1H, dd, J = 8.2 and 8.2 Hz),
7.32 (1H, 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 (2H, t, J = 5.9 Hz), 2.77-2.73 (m, 2H),

[

.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



HO C (47a)
(6-chl oro-benzoxazol -2-yl)-(1, 2, 3, 4-tetrahydro-

i soqui nol i n-6-yl)-am ne hydrochloride The title
conmpound (845 g, 62% was obtained as a |ight brown
solid in the same way as-i nsBxanple (25a) - 160 from
6- am no- 2N- Boc- 1, 2, 3, 4-t et rahydr oi soqui noline (1.00

g) and 2, 6-di chl orobenzoxazole (761 ng). Ms (ESI) m z:
300 (M + H)+. (47b)

trans- 6- ( 6- chl or o- benzoxazol - 2-yl am no) - 3, 4-
di hydro- 1Hi soaui nol i ne- 2-car boxylic acid 4-
car boxynet hyl - cycl ohexyl ester Methyl es
749% was obtained in the sane Frganp
fromtrans- (4-hydroxy- cycl hexyl)

(6-chl or o- bengoxazg 1) (1} 2,3, 4- tetrahydro

i's U|n i n-6h 2 hydr gghl ori de (103 np)
HoDt ai in Exa 47a). This methyl ester (79 ng)
drolyzed in the sane way as in Exanple 2 to

obtalﬁgthe title conpound (43 g, 56@@ as a white
solid. 1H NMR (400 Mz, DNBOwj S (ppm = 12.1 (1H,
brs)To1®. IVlXPiF? @f tyang-g-i3- (@Hflh?ronpla@n(/iw- s),

ureéggﬁHg fl@gdrf éé fﬁau&Folf1§4g)cgébé%Nl ac1dJ4—
ciséoFMPEZH§ﬁHC€E§oheﬁgq4§ ter (%#8 mh N%t%%%éh

=67[ 2- t hyly nyI_
E&%@Pgo]zsgghdﬁﬁ§ %@Xta}?§03§|ngﬁi F%tgér I lfoquj

chioride (184 mg) and N-methylimidazole (0.19 mL) were

added at 0°C. After 30 minutes, (R)-(2,2-dimethyl-
[1,3]dioxolan-4-yl) -methanol (0.099 mlL) 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,



car boxynet hyl - cycl ohexyl ester - 161 O HHaN,,rN
o0 /NO OTI I( HO O (48a)
6- [ 3- (2- et hoxy- 5- et hyl - phenyl ) - ur ei do] - 3, 4-
di hydr o-1 Hi soqui nol i ne-2-carboxylic acid tert-butyl
ester The title conpound-(1580-g, quantitative yield)
was obtained as a white solid in the sane way as in
Exanple (28a) from
6- am no- 2N- Boc- 1, 2, 3, 4-t et rahydr oi soqui noline (993
aHB) +8ag argteBOtstérrT@teaﬁbeanplrle@@uéséo%ombtallﬂ NIMB title
(400 MHz, CDC13) : 6 (ppm 7.97 (1H,
cHﬁbouKd2$1§32ﬁg(3ﬁl°m)as7a0§eGlUw @olid— 7 1 HZ) 6.78
(1H, dd, J = 8.6 and 2.0 Hz), 6.75 (1H, dd, J 9.3
TRMaMR 9¢ ABO(b'IZI\)IHz,G 69s@1dth) br&) (prh b4 (2H)3 SD1H4 Q)l (221-54
q, J = 6.8 Hz), 3.63 (2H, brs), 2.81 (2H t,

HE) , s2.,29. l@Sths)dd 1J56 @981, asﬁ 8.2.834)(3H,. 3@ (JH; s),
7 1 Hz) . (48b)
71262-{éHhos¢ SUnEtﬁyQ pRenyl-p- 8201, 2-324-(( & r sldyddo= 8.2
I soqui_nol i n- 6- rea h drochlor|de The t|tIe

ag8npotndz( 1. ZSXé 7q9§nt atFVe yir8Payp - @és 1@bt§ine& -3

mhlte sol i he s s i_n 2b)
ms- P37~ (é 3 ﬂéi -4 %geﬁ eny7| TEE &1&] '3%l 49-4.456
hydr, o- |FFIS i nglin 0 I| ci.d . ter ut
g’?ﬂeg‘ '(1278°4 qngt Bhad &, Exgrr% g taga) H% L, aa,
J = 11.1 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),

N

.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

N ssane

NN O
HO : 0
OH
Ester (427 mg, 892%) 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-



1H NMR (400 MHz, DMBO-d6) : 6 (ppn) = 9.64 (1H, s),
9.27 (1H, brs), 8.13 (1H, s), 7.97 (1H, d, J = 2.0
Hz), 7.45 (1H d, J = 1.5 Hz), 7.28 (1H dd, J = 8.4
and 2.2 Hz), 7.13 (1H, d, J = 8.6 Hz), 6.88 (1H, d, J

=8.2 H), 6.73 (1H, dd- 359 8 2 and 2.4 Hz), 4.19
(2H, brs), 4.08 (2H, q, J = 7.0 Hz), 3.36-3.33 (2H,
n), 2 98 (2H, t, J =6.1 Hz), 2.22 (3H, s), 1.39 (3H,
= 7.0 Hz). (48c)
é&%@%yol SaEZde%h%éXb%x ﬁ%%é%ﬂ '%%ké%'ﬁ378 mg)

H-|squ|noI|ne box I'Tc aci

o%%ki%ﬁrr%hx&aﬁ%qleobeéylld ez%t er oMethyigstar- (731 ng,

949 was obtained in the sane way as in "Exanple (le)
[, BMdt baBs ah44hydn exetepeloahexylos agst.i crashdtreEh¥kter
ester (361 ng) obtained in Exanple (ld) and
(1202 met hoxyeStart iy lcophenyld -3361mg,3,3%%) was obtained
tetrahydro-i soqui nolin-6-yl)-urea hydrochl oride (542
asyp whbittai sed iidn iEx &gl eafd8hiay. aFhiis netdayiplestier) .
(731 ng) was hydrolyzed in the sanme way as in Exanple
‘2 NMRobﬂaonMtheDMS@Fé6ton©oUmﬁm(6@29ng5 85H© as, aB.56
white solid. 1H NWVR (400 MHz 41 QP%B
ﬂ@rlS(H 83> d184 @fH, Js¥ 8840@n(d2ﬁ sz Hzl)H

37 _(1H, ( 09 (1H, d,
7 2y éle@Z’Hf?rr@g (71#%-3 By ey 6 %Blnlfadm

J
4% 3 %""”d S ol T e g bpae
745 fgo (%H%Z ) ARz 8- 3%6‘% 71#65'5(1ﬁ 6

Mo L% G% 3t’57J *2}@8&"'25’—35377}92293(2ﬁ 32 (2H, m),
1.12-1.01 2H

2.76 (2H, t, J = 5 2 Hz) 2.23 (2H, 4, J = 6.7 Hz), 1.95-

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

O TO@*

{47a) (6-chloro-benzoxazol-2-yl)-(1,2,3,4-tetrahydro-
isoquinolin-6-yl)-amine hydrochloride
The title compound (845 g, 62%) was cbtained as a

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



M5 (ESI) mz: 510 (M + Hy. (Exanple 49)

trans-6-[ 3- ( 3- net hoxy- phenyl ) - ur ei do] -

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

car boxynet hyl - cycl ohexyl ester HHNINIT O ,0Y NO /
0 HO O (49a) - 160 -

6-[ 3- ( 3- net hoxy- phenyl ) -urei do] - 3, 4-di hydro-1| H

i soqui nol i ne-2-carboxylic acid tert-butyl ester The
title conpound (1.59 g, quantitative yield) was

f%x%g@n'rﬁl%%?%ég)w"—@rogc% 159 0 4 Jhe {AE MY, 85 d e (1. 00

B~ N0, PN BGrbrdrdrbdetAahy drad sy nol ine (993
ng) and 3- et hoxy- phenyl isocyanate (0.63 nL). 1H NMWR

MIAO@ IHZ m /GRCER)0 (M6 +(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

(4TH,) PranG-86 (EHdthldroFben®dkaiz)),- B-yianitd) 3,59

6.66 (1H, dd, J = 8.2 and 2.7 Hz), 4.52 (2H, s), 3.80
di3dros)lH-3.s@pyizigline-P-caosypl)ic A3 (2H, t, J =

5.9 Hz), 1.50 (9H, s). (49b)
CRIPRAYEREWASYERANEXY Y BSEET, 4-t et r ahydr o-

i soqui no, in-6-yl)-urea hydrochloride The title
comp¥Ghrayiiesiey, (404nFRratitie yiel @Ptwasedobraithed sage
a white sqlid in the s way as i anpl e (22b)
oM T3 TR o gl AR ST oy T ey el )
a'(:f]tg.l'ézl Sagc)‘lléio gq%gc:h”r@a Zel'sﬁc%r bg(),%]: gr%:g()i&% _atienretd_ Uty SSTer (1a
and (6—chloro—benzoxazol—2—yl)—(1,2,3,4—tetrahydro—
isoquinolin-6-yl)-amine hydrochloride (103 mg) obtained
in Example (47a). This methyl ester (79 mg) was
hydrolyzed in the same way as in Example 2 to obtain tﬁe
title compound (43 mg, 56%) as a white solid.

'H NMR (400 MHz, DMSO-d6): & (ppm) = 12.1 (1H, brs), 10.7
(14, s), 7.74-7.17 (7H, m), 4.50 (24, s), 3.65-3.55 (2H,
m), 2.87-2.77 (2H, m), 2.12 (2H, d, 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



1H NVR (400 MHz, DMBO-d6) : 8 (ppm) = 9.10 (1H, brs),
9.05 (2H, s), 7.40 (1H, d, J = 1.9 Hz), 7.28 (1H dd,
J =84 and 2.1 Hz), 7.20 (1H, dd, J = 2.2 and 2.2

Hz), 7.18 (1H, dd, J = 8.2 and 8.2 Hz), 7.13 (1H, d,
J =8.2 Hz), 6.92 (1H, ddiel = 8.2 and 2.0 Hz), 6.55
(1H, dd, J = 8.2 and 2.3 Hz), 4.19 (2H s), 3.73 (3H,
s), 3.36 (2H, t, J =6.2 Hz) , 2.98 (2H t, J = 6.2

Hz) . (49c)

trans- 6-[ 3- (3- met hoxy- phenyl ) - urei do] - 3, 4- di hydr o-
1H i soqui nol i ne-2-carboxylic acid 4-carboxynet hyl -
cycl ohexyl ester Methyl ester (743 ng, guantitative

yield) was obtained in the same way &5 in Exanpl e
(1e) fromtrans- (4- oxy-chIoHexyl -acetic acid
nmet hyl ester (361 y 2 nedhyi n Pl e (Id) and

1-(3- nethoxy eny ) - 3-

(1,2, 3, +Soqu noI|n 6-yl )>tf ea
hyd ochl de 00 ng) obtained in Exanple (49b) .
HEYT S~ est (743 nmg) was hydrolyzed in the sane

way as |n Exanple 2 to obtain the title conpound (603
w% SO|Id 1H NVR (400 NHz, DMBO d6):

g (aaprﬁ— ~1 -ftélfﬁy-gc)—meéi P(ﬂﬁliyls?)-urselé@(“m‘ls)

7.32 (1H, s 7.17

ey drp &é{(l%?ﬁqudnoimeszscﬁzrb@ 95 %‘ffﬁilfuedrﬁ t>717
nd 1.3 Hz), 6.55 (1H, dd, J = 7.8 and 2.4 Hz),

% f446(3H M, 3.73 (3H s), 3.57 (2H t, J = 5.9

6b TP e8P TGILIP 3 gyt et e
ogszt%a_nr]%&%s( IHwhiPe soli30-1h 3% d 2§3memway ]a§1ir¥-@}2ample
(28;)'frém 6-amino-2N-Boc-1,2,3,4-tetrahydroiscquinoline
(993 mg) and 2-ethoxy-5-methyl-aniline (605 mg).

'H NMR (400 MHz, CDCl3): & (ppm) = 7.97 (lH, 4, J = 1.6
Hz), 7.29-7.24 (3H, m), 7.06 (1H, 4, J = 7.1 Hz), 6.78
(14, dd, J = 8.6 and 2.0 Hz), 6.75 (1H, dd, J = 9.3 and
9.3 Hz), 6.69 (lH, brs), 4.54 (2H, s), 4.01 (2H, g, 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, quantitative 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-1lH-isogquinoline-2-carboxylic acid tert-butyl

ester (1.70 g) obtained in Example (48a).



MS (ESI) mz: 482 (M+ H)+. (Exanple 50)

t rans- 6- ( 3- phenyl - ur ei do) - 3, 4- di hydr o-

1H i soqui nol i ne- 2- carboxyl i ¢ acid 4-carboxynet hyl -
cycl ohexyl ester HH NN Q' ccrc O HOO~I I( O (50a)
6- (3- phenyl -urei do) - 3, 4- di hydr o- | H-i soqui nol i ne- 2-
carboxylic acid tert-butyl ester The title conpound
(261 ny, quantitative yield) was obtained as a white
solid in the sama way as in Example (26a) from

19 %ngélgﬁk T socéaﬁgﬁ et§0@1§£g‘_soguh@ow(4682§/§k27

@Q(,?l%)rsé Gs(ﬁém) 11,7s37- 5.3 (34, W, J731z7ofh'lz(5H 45
M 686087 (2 My 4. 82 (2H sy 8 627 (2R,

<(5_g(2)b)blz)u 2, 195( 2H) ,t,7.28= @19 He),, A158.OHnd 9.2 Hz),
714phenyl, - 3 ( 1, 2, 3,.4 twet)r,alty.dso-(1sgqui,nd i=n-86-y|9z) urea 3
hydrochl ori de The title conpound (215 ng, quantitative
(yiHe| d)d,wds = Bbraiamed 2ag &laihi tde 1ol (4H,i orhe Sbmbs WelBH, g,
as in Exanple (22b) from

I8 3-Pphéayl: - dr-&icdd)-=3, 424/ hydro4.48 (86 £, J = 6.1 Hz),
2i soaui nol i ne-2-carboxylic acid tert-butyl ester (261

(Bt aiSned Y-+ “ExXaipl & /(508 .7 -PHAWNR (400 MHz,
%%BC}dQ%ng %E%%L(Z—ééioéy}%—mnépyl g%enyl -ureido]l-3,4-

dihydro-1lH-isoquinoline-2-carboxylic acid 4-
carboxymethyl-cyclohexyl ester

Methyl ester (731 mg, 94%) was obtained in the same
way as in Example (le) from trans-(4-hydroxy-cyclohexyl)-
acetic acid methyl eéter (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.
'H NMR (400 MHz, DMSO-d6): & (ppm) = 12.1 (H, s), 9.34
(1H, s), 8.00 (2H, 4, J = 9.4 Hz), 7.37 (1H, s), 7.21 (1H,
d, J =7.8 Hz), 7.09 (1H, 4, J = 8.6 Hz), 7.09 (1H, d, J
= 8.6 Hz), 6.72 (1H, dd, J = 8.2 and 2.0 Hz), 4.51-4.4¢
(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, d,
J = 7.1 HEz), 1.95-1.90 (2H, m), 1.77-1.73 (2H, m), 1.67-
1.63 (1H, m), 1.39 (3H, £, J = 6.8 Hz), 1.37-1.29 (2H, m),

1.12-1.01 (2H, m);



(1H, s), 7.45 (2H, d, J = 7.9 Hz) 7.40 ( d, J =
2.0 Hz), 7.30-7.26 (3H, m, 7 . 1 3 (1H, d, J=8.6
Hz), 6.97 (1H, dd, J = 7.4 and 7.4 Hz), 4.19 (2H s)
3.37-3.31 (2H, m, 2.97 (2H, t, J = 6.5 Hz). (50c)

H

trans- 6- (3- phenyl - ur ei do)-- 354- di hydr o- |
i soqui nol i ne-2-carboxylic acid

4- car boxymet hyl - cycl ohexyl ester Methyl ester (329
ng, quantitative yield) was obtained in the same way

Lecq e) fromtrans-
M?4 Egéfgﬁggcycrghexyl)chetlc acid nethyl ester (171
obtained in Exanple (id) and 1-phenyl-3-(1, 2, 3, 4-

tetrahydro i soqui nolin-6-yl)-urea hydrochloride (215
ny) (oRimbnedidn Exanple-(50b}-medhbsyrBhBYY1€SheEido] -
(329 ng) was hydrolyzed in the sane way as in Exanple
32 4tdinbtabrlHthechiutihe l¢aspound ro2&l 1My, a83%Y 4as a
white solid. 1H NWVR (400 MHz, DMSO-d6) : 6 (ppnm) = 12.
carpbymsrhyl8cyslohtkylsest8r71 (1H, s), 7.45 (2H, d,
J =7.4 Hz), 7.32- 7 22 (4H m, 7 09 (1H, d, J =18.2

Hz), 6.96 (1H, dd, d 74 4,51-4. 46

(3H, m), 3.57 (2H, ) Bot, J =

5.9 Hz) 21152H d 0 HE), 1.91 (2H, m,
, 62 (1%, m) 1. 39-1.29 (2H,

|2 (2 n) NB (ESI) niz 452 (M + H+. -
7 ans- 6- [ 3-(3-difluoromet hoxy- phenyl) -
R AR cunni 0
isoquinoline-2-carboxylic acid tert-butyl ester

The title compound (1.59 g, gquantitative yield) was
obtained as a white solid in the same way as in Example
(26a) from 6-amino-2N-Boc-1,2,3,4-tetrahydroisoquinoliine
(993 mg) and 3-methoxy-phenyl isocyanate (0.63 mL).
'H NMR (400 MHz, CDClj3): & (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, 4, J = 9.0 Hz), 6.77 (1H, brs),
6.66 (1H, dd, J = 8.2 and 2.7 Hz), 4.52 (2H, s), 3.80 (3H,
s), 3.61 (2H, t, J = 5.2 Hz), 2.78 (2H, t, J = 5.9 Hz),
1.50 (9H, s).
(49b) 1-{3-methoxy-phenyl)-3-(1,2,3,4-tetrahydro-
isoquinolin-6-yl)-urea hydrochloride

The title compound (1.34 g, quantitative yieldj was

obtained as a white solid in the same way as in Example

(22b) from 6-[3-(3-methoxy-phenyl)-ureido]-3,4-dihydro-



,,ONO F Y HO O (51a)

6-[ 3-(3-difluoronet hoxy-phenyl)-ureido]-3,4-

di hydr o- 1H i soqui nol i ne- 2-carboxylic acid tert-butyl
ester The title conpound (1.63 g, 94% was obtai ned as
a white solid in the samejway-as in Exanpl e (28a)
from6- am no-2N- Boc-1, 2, 3, 4-t etrahydroi soqui nol i ne
(992 ny) and 3- difluoronethoxy aniline (0.49 n.). 1H
NVR (400 MHz, CDC13) : 6 (ppm) = 7.41-6.59 (7H, m,

13 8okihof gl 7 RalulRly & 1Mol B0, 5o

(ZBbtalred?lﬁlE&alee (dog)6.1 Hz), 2.76 (2H, s), 1.51
1 -1 di ﬁd)@l%@fretmm BEeNYS) t 3ok, 2. 3, Aot eifg ahydep- 9 05

|squ|noI|n- -yl)-urea hydroc 1or|de The title
(cappeynd7(10351g, 98% was .cbtai)ned.as almvhide oL @ . 4
in the sane way as in Exanple (22b) from 6-

ap8- @31dHED) worferet HoXy- ghenyl = @r.€i dold- 3,.2- dizhydrio-l8H-(1H,
i soqui nol i ne- 2- carboxyllc aC|d tert-butyl ester (1.63
dg) JoﬁtﬁlﬁeéndnsEﬁaHﬁle (513) (11 NNRJ(EO@ MHEz), 6.92
DVSO- d6) : %ppn) = 9.25 (1H, s), (1H, s), 9.03
@@H dep sy, =784 @PA, 2d8 Hi)z 2. f5ad&H2 fd. Y68 842 and

40 (1H, J.= 2. d. J= 74. d
272 % Ellz 9}932(2@1H59d5%)33 éjﬁz( g’ SOl 7 tzngT(IH6 2
gd, I o= d 7..19- 7 16 1H, 7.14 (1H
Sj'32 98 §39H?;’ 78 (éHH Zdd, 8(4 an3)2 6 rz)(

%9%96Q%aﬂ§skh gl %Gm%%HOX& p%enfa u@%&do%—%84t%ﬁhﬁﬁro—
HLQQ%qﬁlhél(L%ed'Zf—lcléQ'b%%tlll%xlécﬁ@e Mo iRl 134

cyclohexyl 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.
'H NMR (400 MHz, DMSO-dé): & (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 (1H, d, J = 8.3 Hz), 6.92
(1#, dd, 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 = 7.0



di hydr o- 1H-i soqui nol i ne- 2-car boxylic acid 4-
car boxynet hyl - cycl ohexyl ester Methyl ester (797 ny,
quantitative yield) was obtained in the same way as
in Exanple (le) fromtrans-
(4- hydr oxy-cycl ohexyl ) - acetiigg acid nethyl ester (361
nyg) obtained in Exanple (1d) and 1-(3-difl uoronethoxy
phenyl)-3-(1, 2, 3, 4-tetrahydro-i soqui nolin-6-yl)-urea
hydrochl ori de (555 ng) obtained in Exanple (51b). This
t hyl qestery(7 s -hydr ely igyth N Y 1t
Hgg’ ¥ﬁ9 %ﬁgﬁe(%ﬁfgg%brgrgﬁtﬁéqﬁi3%%’co%ﬁogﬁ3§?213§ﬁ&}ﬂ’
m§Q% . 3@s-13 2whiber sahi da 1H-NVIBo( 466 Mdz,, DMSO-d6): S
(ppm = 12.1 (1H, s), 9.08 (1H, brs), 8.88 (1H, brs),
MB. 49sG3Hm/d,: dg2 2M3+Hm).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, (Exadpte6-Q) Hz¥an2-81 (B2phedyldure¥ds) Ha) 4-8i8Fdro-
1.90 (2H m, 1.78-1.74 (2H m, 1.68-1.62 (1H m,
1i-3goquipg iz -2mFarPoryli Q2 cizH 4 -9 rooMSTEESIYL m z:
518 (M + H+. - 169 (Exanple 52)
W CARECEYI3LEE LT i f | uor onet hoxy- phenyl ) -
ureido]-3,4-dihydro-lFLisoquiQoIiﬂe-Z-carboxyIic acid

4- car boxynet hyl - cychkohexyl terNH HNYN O-F F O-N
0/ F \H/
0 N O
o YT
/“\/O ©
HO

(50a) 6-(3-phenyl-ureido)-3,4-dihydro-1lH-isoquinoline-2-
carboxylic acid tert-butyl ester

The title compound (261 mg, quantitative yield) was
obtained as a white sclid in the same way as in Example
(26a) from 6-amino-2N-Boc-1,2,3,4-tetrahydroisoquinoline
(220 mg) and phenyl isocyanate (0.12 mL).
'H NMR (400 MHz, CDClj3): & (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, 0 = 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, quantitative yield) was
obtained as a white solid in the same way as in Example

(22b) from 6-(3-phenyl-ureido)-3,4-dihydro-1H-



O O HO (52a)
6-[3-(3-trifluoronethoxy-phenyl)-ureido]-3, 4-

di hydro-1 Hi soqui nol i ne-2-carboxylic acid tert-butyl
ester The title conpound (1.72 g, 95% was obtai ned as
a white solid in the sanmejygy_as in Exanple (28a)
from6- am no-2N- Boc-1, 2, 3, 4-t etrahydroi soqui nol i ne
(992 ng) and 3-trifluoronethoxy-aniline (0.53 n.). 1H
NVR (400 MHz, CDCl13): 8 (ppm = 7.41 (1H, brs), 7.35-

6,55, 6.9 A J =7, 51 (2

150831 polinfr 2382 ol s s dar efsl-Fpbya t gt Y ma)
. (82b) 1-(3-trifl t hoxy- phenyl ) - 3- (1, 2, 3, 4-

Oﬁéﬁ%gﬁéd?é-%é%ﬁﬁ?%éﬁ??gg?gf)-S?Za?h§3¥plh|oﬁide The

githe g&%’%ﬁ‘? (ﬂ‘["ﬁélg—cgﬂ g“@‘”&%é@t | veg yi el 92H)“’i5‘§]rs>, 8.96

obtained as a White so I n € sane way as

(Examghe 7(28b)2krom g = 7.9 Hz), 7.40 (1H, 4, J = 2.0
6-(3-2é-tr|fluoronethoxy-phenyl)-ureldo]-3,4-

Het) hydr.gok-Fk psoqaHNOl) nes21Garhexyki, c jasd @& .teerz)huteylo7
ester (1.72 g) obtained in Exanple (52a). 1H NWR (400
(WHz, dDVBO- 6. 48 afipim). 4=HE.)36 4(.11, (9H, )10 3.30H3.91, (2H,
8.99 (1H, brs), 7.72 (1H, s), 7.42-7.38 (2H, m,
n7,36-P7262H2HE Y, =764 HEM- d, J = 8.2 Hz), 6.96-6.93

- 170 (1H, ™ , 4 .20 (2H, s) , 3.36 (2H t, J = 6.4
(RPF), tzang-pzH3-phenyl=ugeidqy 3, @sgdhydro-1H-
trans-6-[3-(3-trifluoraonethoxy-phenyl)-ureido]-3, 4-
1gioRypdre-LE Per <6 GGITRERIYTe- "2 a&%r% gx ﬂai%’oé%’l“@tilyl -cyclohexyl

ester

Methyl ester (329 mg, quantitative yield) was
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-(1,2,3,4-
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 Exeample 2 to obtain
the title compound (281 mg, 88%) as a white solid.
'H NMR (400 MHz, DMSO-d6): & (ppm) = 12.1 (1H, s), 8.75
(1H, s), 8.71 (1H, s), 7.45 (2H, d, J = 7.4 Hz), 7.32-
7.22 (4H, m), 7.09 (1H, d, J = 8.2 Hz), 6.96 (1lH, 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), 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)".



car boxynet hyl - cycl ohexyl ester Methyl ester (811 ny,
99% was obtained in the sane way as in Exanple (le)
fromtrans-(4-hydroxy-cycl ohexyl)- acetic acid mnethyl
ester (361 ng) obtained in Exanple (I1d) and
1-(3-trif|uoronethoxy-phen¥g)-3-(1,2,3,4-

t et rahydr o-i soqui nol i n-6-yl)-urea hydrochl ori de (582
ng) obtained in Exanple (52b) . This nethyl ester
(811 ng) was hydrolyzed in the sane way as in Exanple

oot DR S st e i v Be 1Ry BBn ey ) -
ubdloPls, 2 dg?nﬁéw*éﬁll Bugd fnb fpeSby LBl 1R ?’“z.dzé‘

. 7. 22 1H, dd, J =
cgégbxgﬂetﬂ¥k Zygléﬂngi 2 t%} _' g G(FE) 6. 94 (1H d

J = 8.2 Hz), 4.51-4. 47 (3H Iﬁ B 57 (2H,_t, J = 5.8
Hz), 2.76 (2H t, F= 7.1
Hz), 1.95-1.91 (2H, n) 7-1. 4 ( , . 67-1.62
(14, m 3901, 1.1a-1. H nj; M
(ESl) 536 M+I$+ (BmmﬂeS@
t raks ¢ 3- etthoxy- 2- net hyl - phenyl ) -
Her ei dB] - 374- di hydr o- 1Hi soqui nol i ne-2-carboxylic acid
4- carbox nethyl cyclohexyl ester - 171 H H CH3 NyN
@ﬂa)D@“C@N Llpogrrpsh OEWFEWeﬁgéérhreldo =3,4-
dghgg gslgtggé%ulnnﬁgggl gg%oxy%ailgghd 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—tetréhydroisoquinoline (992 mg) and
3-difluoromethoxy-aniline (0.49 mL).

'H NMR (400 MHz, CDCls): & (ppm) = 7.41-6.59 (7H, m),
7.1¢ (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-
isoquinolin-6-yl)-urea hydrochloride

The title compound (1.35 g, 98%) was obtained as a
white solid in the same way as in Example (22b) from 6-
[3-(3-difluoromethoxy-phenyl)-ureido]-3,4-dihydro-1H-
isoquinoline-2-carboxylic acid tert-butyl ester (1.63 g)
obtained in Example (51la).

'H NMR (400 MHz, DMSO-d6): & (ppm) = 9.25 (1H, s), 9.08

(1H, s), 9.03 (1E, brs), 7.49 (1H, dd, J = 2.1 and 2.1



di hydr o- 1H-i soqui nol i ne- 2-carboxylic acid tert-butyl
ester The title conpound (1.26 g, 78% was obtai ned as
a white solid in the same way as in Exanple (28a)
from 6- am no- 2N Boc-1, 2, 3, 4-tetrahydroi soqui nol i ne
(943 ng) and 3-ethoxy-2-ngtdgyl-aniline (EP1679308)
(576 ng). 1H NWR (400 MHz, CDC13) : 6 (ppm =
7 23-7. 14 (2H m , 7.19 (1H, dd, J = 8.1 and 8.1
706(1HdJ 8.3 Hz), 7.02 (1H, d, J = 7.8
=

??H 72)468 (%[? C2H s) 281? 5%22’ 2|1'62145J1(Hm’dfis JHz)17843 B2

7(42'1' }1225’317—2% 9(31';12) AR 69=(?8'42tand] 8.*25}32%"'23 22 L, dd,

J(5=3l8)6andz 4 Hz), 7.19-7.16 (1H, m) 7.14 (1H, d, J =
1- (3- et hoxy-2- et hyI - phenyl )-3-(1, 2, ,4- tetrahydro-
8i.20H)nold.m-86-\H),- LchE_aJhy&dr&Ghlajfddﬁérhﬁtltél £0 (2H, s),
conmpound (1.08 g, quantitative yield) was obtained as
3am eof f2Hahitt,e 5o ied 5 ia)he Zsdife Wy, as i = Bxani=) .

&22b) from 6-[3-(3-ethoxy-2-net hyl - phenyl ) -

(thrlest) d 61a@ s-Edhi ByrdPo- i usaqmaidl dre-mharatboxya ¢ idakt 3 4-
tert- butyl ester (1. 26%%; obt ai ned in Exagpl e (53a).

i MR 1400 SARPPHPMC 2T D ‘(1H s),
9.02 (1H, hrs), .8.11 (1H, o 7.42 (1H d, 4.3
Cﬁf)%ox hqﬁ%ﬁ' Y( (1H, dd, J —82and

T Dbyt eﬁf%lHé7§7 e qu&nbj)tat%\@ %ﬁ’dzid%@ <2n
ﬁ?&af&é§3§§%héqsa% \éﬂ%é@”ln é%éﬂ%%%géL ﬁ;éﬁ 5&@%;-

9 (3H,
jgyalohex 1) -acetic ac1d methyl 361
A e R e s 3T TS e o5, 121 ™

obtained in Example (1d) 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-dé6): & (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 (1lH, 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 (2H, m), 1.68-1.62 (1H, m), 1.39-
1.29 (2B, m), 1.12-1.02 (2H, m);

MS (ESI) m/z: 518 (M + H) .



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

car boxynet hyl - cycl ohexyl ester Methyl ester (785 ny,
quantitative yield) was obtained in the same way as
in Exanple (le) fromtrans-

(4- hydroxy-cycl ohexyl ) - acetigg aci d nethyl ester (361
ng) obtained in Exanple (1d) and 1-(3-ethoxy-2-nethyl
phenyl)-3-(1, 2, 3, 4-tetrahydro-i soqui nolin-6-yl)-urea
hydrochl ori de obtained in Exanple (53b). This net hyI

est er, E(xégél@ 2o ey eg(3'cg . RS ey L) -
@Sefgdol (1%3 Q%)%}% S '(\Jll\%"4 %96 %»%% 623’179%(2%)% +

H 7.22 (1H, d, J =
Cﬁllizr)b]O Og&(yﬁ)cy&&?ef%l eSt&)r 7 06((1H d, J = %as

6.67 (1H, d,J:82Hz)H45+1 446g3H m)

J = 7.0H) .WYM,

J = 5\7 Hzll 2H, | = FHz)
WA 95NL 9N(2H MmO 1.7 4(ZH m,

H, , 1.39-1.29 (2H, m, 1.35 (3H, t, J =
1-1.01 (2H, m); MS (ESI) miz: 510 (M +
(Exanmpl e 54)

ans- (3-et hoxy-4-net hyl - phenyl
g?e? doﬁ 33 4%*%161014@@%%%%&?}% W%@@/ 7% 4Ti d

cl ohexy ster. Oc'c:fl1 O/ CHCH3
ﬁh¥§¥99ﬁngg1uln3&lég car oxXylic acid tert-pbutyl

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 (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 (SH, s).
(52b) 1-(3-trifluoromethoxy-phenyl)-3-(1,2,3,4-
tetrahydro-isoquinclin-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)-ureido]-3, 4~
cdihydro-1H-isoquinoline-2-carboxylic acid tert-butyl
ester (1.72 g) obtained in Example (52a).

'H NMR (400 MHz, DMSO-d6): & (ppm) = 9.36 (1H, s), 9.10
(lH, 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



HO (54a) 6-[ 3-(3-ethoxy-4-nethyl-phenyl)-ureido]-3,4-
di hydro-1Hi soqui nol i ne-2-carboxylic acid tert-butyl
ester The title conpound (1.55 g, 96% was obtai ned as
a pink solid in the sane way as in Exanple (28a) from
6- am no-2N-Boc-1, 2, 3, 4-te{ tghydroi soqui nol i ne (943
ng) and 3-ethoxy-4-nethyl-aniline (Chem sche Berichte
1906, 39, 3248.) (574 ng). 1H NWR (400 MHz, CIKHS)

S (ppn) = 7.19-6.91 (3H m , 7 07 (1H, d, J =

{%)’ og é&HK%Hth 6 636?%%F 69 Ll?z Pig' g)@g

4. 01 = 6.9 Hz), 3.61 2H b 2.78 (2H,
93 _ggkgﬁ?&) 2.19 (3L s), 1(49 (QLf)s) 1 41((3H

4 -
el e L5 P Tt g e
di§9gybn@ﬁLnségML%oy£ﬁa byds ogbkonideathe uitle

compound (1.2 98% was obtained as an off-white
c§6bbdyhat hpe- agaﬁomaxyaSesﬂeExanple (22b) from

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

- 1MethySosgiewl | kL 2Zrgar oKy | was achtaieed - bnt yhe same
ester (1.55 g) obtained in Exanple (54a). 1H NWR (400
wikiz a s DMBSCERHBP 16 «@pm)froe.©9a0$HA4sbyd8998-cyxmph§yyl)—
8.92 (1H, s), 7.41 (1H d, J = 1.6 Hz), 7.27 (1H _dd,
ageEls 4caﬁdm2tmyﬁzyst¢r223§1ngd obtalge@ fi) Expmpde

7.01 (1H, d, J Hz), 6.79

?H anadl 33= t81é1 #RdoBeRhpEY - P&efglézﬁ Br§y3 3799
tg%rahgdro—lsoqulnolln—6—yl)-urea hydrochloride (582 mg)
obtained in Example (52b). This methyl ester (811l mg)
was hydrolyzed in the same way as in Example 2 to obtain
the title compound (625 mg, 79%) as a white solid.
!y NMR (400 MHz, DMSO-d6): & (ppm) = 12.1 (1H, s), 9.05
(14, s), 8.77 (1H, s), 7.71 (1H, s), 7.40 (1lH, dd, J =
8.2 and 8.2 Hz), 7.33 (1lH, 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 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, t, 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 (1H, 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-isogquinoline-2-carboxylic acid 4-

carboxymethyl~cyclohexyl ester



6.9 Hz), 3.47 (2H, brs), 2.98 (2H, t, J = 6.2 Hz),
2.08 (3H, s), 1.36 (3H, t, J = 7.1 Hz). (54c)

trans- 6-[ 3- ( 3- et hoxy- 4- net hyl - phenyl ) - ur ei do] - 3, 4-

di hydr o- =Hi soqui nol i ne- 2-carboxylic acid 4-

car boxynet hyl - cycl ohexyl est’& +ethyl ester (785 ny,
guantitative yield) was obtained in the sane way as
in Exanple (le) fromtrans-

(4-hydroxy-cycl ohexyl)-acetic acid nethyl ester (361
nmy) obtained in Exanple (id) and 1-(3-ethoxy-4-nethyl
phenyl)-3-(1, 2, 3, 4-tetrahydro;iso fan- 6-yl ) - urea
hydrochl ori de (543 pl eo(54b). This
met hyl ester (785 Yas "Rydr offyzed e Jane way
as in Exanpley2 tQ obtai he gtle poung 635 ny,
83% a whi T 2rSolivd. NVR (400 M2, DMSO-d6): 6
(pPPM =(139f>, 8.65 (1H, s), 864(1H s),
Ho33NAH 37, 2 (1H, d, J =2.0 Hz), 7.20 (1H, d,

J:9.0F|Z),768(1HdJ 8.2 Hz), 700(1HdJ
:8.2Hz%3,679(1H dd, J =80 and 2.1 i),
b 3p- £ @qefrhoxw%gn@(tml phen¥l brgrepgo 335'%-

2H, t, 75 t

@Em dzd 1lﬁl%oqurﬂ31ﬂrbew-fzjéal‘zb%}?yjc%ﬁ agag ﬁe%"s ’Mxl

e(ls%*grm 1.77- 1.74 (2H, m 168163(1H rr),
1.29 (2H, m , 1.35 (3H t, J =7.1

(Exaile 48 1 e %ﬁaﬁ%’2§”ﬁéxy75%ﬂ°>n%@aaln?<; @
B 0o % -l Pl s e | BOAULDOL h s 2 G RE DRAYLY C BBk 6-

4- car boxynet hyl - cycl ohexyl ester
amino-2N-Boc-1,2, 3,4-tetrahydroisoquinoline (943 mg) and

3-ethoxy-2-methyl-aniline (EP1679308) (576 mg).
'H NMR (400 MHz, CDCl3): & (ppm) = 7.23—7.14 (2H, m),
7.19 (14, 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, d, 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, § = 7.1 Hz), 1.49 (9H, s).
{53b) 1-(3-ethoxy-2-methyl-phenyl)-3-(1,2,3,4-tetrahydro-
isoquinolin-6-yl)-urea hydrochloride

The title compound (1.08 g, quantitative yield) was
obtained as an off-white solid ZIn 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 (1.26 g} obtained in Example (53a).
'H NMR (400 MHz, DMSO-dé): & (ppm) = 9.28 (1H, s), 9.02

(1H, brs), 8.11 {(1H, s), 7.42 (1H, d, J = 4.3 Hz), 7.40



HH NyN O1 NOHOO/ O (55a)

6-[ 3- (5- et hoxy- 2- net hyl - phenyl ) -ur ei doj - 3, 4-

di hydr o- 1H i soqui nol i ne- 2-carboxylic acid tert-butyl
ester The title conpound (1.60 g, 99% was obtai ned as
a white solid in the same MWay -as in Exanpl e (28a)
from6- am no-2N- Boc-1, 2, 3, 4-t etrahydroi soqui nol i ne
(943 ng) and 5-ethoxy-2-nethyl-aniline (Chem sche
Berichte 1959, 92, 674 (581 ng). 1H NWR (400 MHz,

)
PR 1173 T g 6‘%%?“1%@& iy ‘1’*15”%

J6=78 ElHz)dd;7 . $7= @2 Qfdﬁl = B HZ)and. 854) (}iH‘J ebfeﬁ
6.26 (1H, brs) 2.'53 (2H, s), 4.02 (2H,

dHz)s =3.763 (&M, lar.s)e (2H[9 {)2H.4 to1 J 2-”1-15CP Iﬂ)-r @ @Q{z

(3H, s), 1.49 (9H, s), 1.40 (3H, t, J =7.0 Hz). -

3136 -3(.3%b)(2H, m), 2.97 (2H, t, J = 6.2 Hz), 2.09 (3H, s),

1- (5- et hoxy-2-net hyl - phenyl ) -3-(1, 2, 3, 4-t et rahydr o-

li.Sequiddol itn- @'y1¥id%éﬁ!hydrochloride The title

conpound (1. 36 guantitative yield) was obtained as

(@3hi tteag@-itd |3rr {t3ree Wiy waryneds Y i dBepl Je-ux oipdg 1 -

fron16 3- (5- et hoxy- 2- nethyl phenyl ) -ureido] -3, 4-
|HH~AS§>&31modHf¥ee z%aafr%séﬂ% i 4ert - butyl

ester (1.60.9) oht Exanple (55a). 1H NMR (400
%ﬁ% %698' Cycgé}lo P52 (1H, s), 9.11

Methyl ester (785 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-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
(1H, s), 7.%96 (1H, s), 7.42 (1H, d, 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, d, J = 8.3 Hz), 6.67 (1H, d, J = 8.2 Hz), 4.51-
4.46 (34, m), 4.01 (2H, gq, J = 7.0 Hz), 3.57 (2H, t, JT =
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), 1.39-1.29 (2H, m), 1.35 (3H, t, J =
6.9 Hz), 1.11-1.01 (2H, m);

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



(1H, brs), 8.13 (1H, s), 7.59 (1H d, J = 2.8 Hz),
7.43 (1H, d, J = 1.9 Hz), 7.29 (1H, dd, J = 8.4 and
2.2 Hz), 7.13 (1H, d, J = 8.2 Hz), 7.04 (1H d, J =
8.2 Hz), 6.50 (1H, dd, J:82and28Hz) 4.20 (2H,
s), 3.96 (2H, g, J = 7.0 BER, -3.38-3.34 (2H, n), 2.98
(2H, t, J = 6.2 Hz), 2.18 (3H, s), 1.31 (3H, t, J =
7.1 Hz). (55c)

trans- 6-[ 3- (5- et hoxy- 2- met hyl - phenyl ) - ur ei do] - 3, 4-

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

car boxynet hyl - cycl ohexyl ester Methyl ester (732 ny,
93% (mmsmPebs ab mpdt tanshe- sane3-waNoAs-LAmEXaNpehehe) ) -
fromtrans-(4-hydroxy-cycl ohexyl)- acetic acid nethyl
uestdp ] (361 -dghydibailHed soquEkxaiphe -2Hodrtaxylic acid 4-
1- (5- et hoxy-2-net hyl - phenyl)-3-(1, 2, 3, 4-
chebpalydtbyilsogoilrbexyl6epliterur ea hydrochl ori de (543
ng) obtained in Exanple (55h) This met hyl ester

(732 my) was hydrol yzed in tihe sHme way as in Exanpl e

a

2 to obtain the tj poun 57¢€ 31 as a
white solid. %ﬁ NMVR O g 6 ( ﬁn) =
89 ¥ S)eH, .59 (1H,

12@(1 \ 789 (
.35 (1H, - 177 s), 7.21 (IH d, J =
9(1 d, J =8.6 H), 7.04 (1H, d, J =
90Hz) 6.50 (1H, dd, J = 8.2 and 2.7 Hz), 4.51-4. 46

g?ﬂ% 13332 gch'é’xyﬁ4—%etngr1&p‘ﬁ%)ny1§ Beei-4pa9 =

6 Hz) s) 2.11

dﬁ%@dr@wlﬁ—Is% lﬁéhadEJ%thﬂgbﬁyyic'901d1£€Qt;bﬁ%%l
1 -1.62 (1H, n) , 1.39-1.29 (2H, m

e(s?zlé,rt J = 7 0 Hz), 1.12-1.03 (2H, m M (ESI) n12.
510 (M + H)4.

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-1,2, 3, 4-tetrahydroisoquinoline (943 mg) and
3-ethoxy-4-methyl-aniline (Chemische Berichte 1506, 39,
3248.) (574 mg).

'H NMR (400 MHz, CDCl3): & (ppm) = 7.19-6.91 (3H, m),
7.07 (1H, 4, J = 7.8 Hz), 7.00 (1H, d, J = 1.9 Hz), 6.69

(1H, brs), 6.67 (1H, d, J

il

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, 0 = 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-
isoquinolin-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~-



(Exanmpl e 56) trans-6-[3-(3-fluoro-5-nethoxy-phenyl)-

ur ei doj] - 3, 4-di hydro-1 H i soqui nol i ne-2-carboxylic acid
4- car boxynet hyl -cycl ohexyl ester HHCH3 YN OOOY O
HO O F (56a)

6-[ 3- (3-fl uoro-5-met hoxy-phAédyl) - ur ei do] - 3, 4-

di hydro-| Hisoqui nol i ne-2-carboxylic acid tert-butyl
ester The title conpound (938 ng, 57% was obtai ned as
a white solid in the same way as in Exanple (22a)

1666 6ol afkro-2brBegyli2, 34t erahydigils egitierol (IN&5 g)
(993 ng) and 3-fluoro-5-nethoxy-benzoic acid (681

obBhindd ANRE4GQ1MHZ546PCL3): 6 (ppn) = 7.46-6.70 (4H,

m, 7.21 (1H brs), 6.79 (1H, s), 6.57 (1H brs),

'6.84R 6800 ¥AH, DNS04d49: (&H(ps)) 3. F5003HLHS)s) 3. 6098
(2H, t, J =6.0 Hz), 2.75 (2H, brs), 1.51 (9H, s). -
(1A8 s(568) 92- (24| $or o-/54/et(Rdky-Phehyt )13 (He)2, 3,427 (1H,
t et rahydro-isoqui nolin-6-yl)-urea hydrochl oride The

deirt Ve =c8nfoand Cra2trg, 949y wdsl.obtaihed ad &), 7-12
(f%lngm\éAjl tJe_soI |6d h|Zn t eosiam?L way ,as in éarI[PI e (g%bg (18,
6’[|%s%3 fﬁg%ﬁe%@g&gdxyfﬁ?g{:&du[ glr ’bu y%Ag gg%dro, |
dD%g% gg): gbzt( S(:Oér?rf b'vgs ?%Jﬁe ((%KPP,""L 1&"4\"\5.2(‘@8,'\/"?.08
(3H, s), 1.36 (34, t, J = 7.1 Hz)
(54c) trans-6-[3-(3-ethoxy-4-methyl-phenyl)-ureido]-3,4-
dihydro-H-isoquinoline-2-carboxylic acid 4-
carboxymethyl-cyclohexyl ester

Methyl ester (785 mg, gquantitative 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-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.
'H NMR (400 MHz, DMSO-d6): & (ppm) = 12.1 (1H, s), 8.65
(14, s), 8.64 (1H, s), 7.33 (1H, s), 7.22 (1H, d, J = 2.0
Hz), 7.20 (1H, 4, J = 9.0 Hz), 7.08 (1H, d, J = 8.2 Hz),
7.00 (1H, 4, 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

(24, t, J = 5.9 Hz), 2.75 (2H, t, J = 6.0 Hz), 2.11 (2H,



, s), 9.05 (1H, brs), 7.39 (1H, d, J = 1.9 Hz),
(1H, dd, J = 8.4 and 2.1 Hz), 7.13 (1H, d, J =
Hz), 6.99-6.96 (1H, m, 6.83 (1H, s), 6.46-6.42
, m, 4.19 (2H, s), 3.74 (3H, s), 3.38-3.34 (2H,
m, 2.97 (2H, t, J = 6.4 Hzp. -(56¢)
trans-6-[ 3-(3-fl uoro-5-net hoxy- 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 (770 ny,
dquﬁnl'?aE'MERY'§|@) wag, obtahned_inofhesgang)way as-
I n Exanpl e e) fromtrans-
1(44hydﬁoxmycy§!@@exybz aceli g)acidspethyb esher (361 .35
ng) obtained in Exanple (Id) and
(3H( 3tf | mo£0751nBEhPXY.11-1.02 (2H, m);
phenyl)-3-(1, 2, 3, 4-tetrahydro-i soqui nolin-6-yl)-urea
MBYdESTh| oy zde5dbt aMnedH) h. Exanpl e (56b) . This net hyl
ester (770 nmg) was hydrolyzed in the same way as in
Exanple 2 to obtain the title conmpound (630 ny, 84%
as a _white solid. 1H NVR (400 MHz, DNBC>d6%: 6 (ppnl
= 12 ELX%H_’LEHle s§5 9tr181n516mf bﬁéjet@om—%ﬂﬁt y%yph@s
- Hi ng dd, %
uzegdp&yB 4- %WHO i Jlsoguen jhe-g-egrp PRy LaC a&“d 4-

6. 42 1H, dt, J =
CTB?ngﬂatéyg‘FQ}?og?ﬁg} eiEef , 3(74 (3H s),
3.57 (2H t, J =59 H), 2.15 (2@ 0 Ho),
211 (2H, d. . . B 1.77-
1.74 (2H m 1 9 (2r m,

1. 12 1.02 (:
HO

(55a) 6-{3-(5-ethoxy-2-methyl-phenyl)-ureido]-3,4-
dihydro-1H-isoquinoline-2-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-tetrahydroisoquinoline (943 mg) and
S5-ethoxy-2-methyl-aniline (Chemische Berichte 1959, 92,
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 (1lH,
brs), 6.26 (1H, brs), 4.52 (2H, s), 4.02 (2H, g, J = 7.1
Hz), 3.62 (2H, brs), 2.79 (2H, t, J = 5.9 Hz), 2.19 (3H,

s), 1.49 (9H, s), 1.40 (3H, t, J = 7.0 Hz).



(Exanmpl e 57) trans-6-[3-(3,4-difluoro-phenyl)-

ur ei doj] - 3, 4- di hydr o- 1Hi soqui nol i ne- 2-carboxylic acid
4- car boxynet hyl -cycl ohexyl ester HH N,,rNI F O
OYNO / F HO O (57a)

6-[3-(3, 4-di fl uoro-phenyl )4 el do] - 3, 4-di hydro- 1H

i soqui nol i ne-2-carboxylic acid tert-butyl ester The
title conpound (1.49 g, 92% was obtained as a white
solid in the sane way as in Exanple (28a) from 6-

%”%3&5*—? X Z-bf'%{ﬁ?‘f L

él“k% d‘:%fél?eHco@t{ unoﬂ- @ll 3(69"&2 Sduar(t5l7ﬂ0§t1ve yield) was

uor o- phenyl )-3-(1,72, 3, 4-tetrahydro-
ob?gﬂHéHoé% aﬁwﬂléeué@ﬁl@ygﬁoﬁﬂboéhﬂé wa}88s TheEkbhpee

ound g, quantitative yield) was obtained as
Q@bgffrwﬁlBe[selsdetnokpezsaGEhymypasnym -Exarplod -3, 4-
(22b) from 6-[3-(3, 4-difluoro-phenyl)-ureido] -
d8h4adbhyHr 0sbbkisofiinaekFrerRorgi boxygrid &6rg-but yi
tert-butyl ester (1.49 g) obtained in Exanple (57a).
eiHeNNRl(&OOgM-Izbt@B/S@ddQI Exgmpppm)( 5229 .-40 (1H s) ,
9.18 (1H, s), 9.13 (1H, brs 7.71- 7 65 S IQ
7. 139R 7( 800 (\2FE, PYSOTAGD: (61 (Prie), 3 % B26!hRd ?L o Pl

(7121%141@&)3 383g%3_§58(gmm)5 55 130 @ (B Mg 14207 .43
(1H, d, J = 1.9 Hz), 7.29 (1H, dd, J = 8.4 and 2.2 Hz),
7.13 (1H, d, J = 8.2 Hz), 7.04 (1H, d, J = 8.2 Hz), 6.50
(1H, 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¢c) trans—6—[3—(5—ethoxy—2—methyl—phenyl)—ureido]—3,4—
dihydro—lH—isoquinoline—2—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 Exampie (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 (1lH, s), 9.07

(1H, s), 7.89 (1H, s), 7.59 (1H, d, J = 2.3 Hz), 7.35 (1lH,



nm, 2.98 (2H, t, J = 6.0 Hz). (57c)

trans-6-[ 3-(3, 4-difluoro-phenyl)-ureido]-3, 4-

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

car boxynet hyl - cycl ohexyl ester Methyl ester (752 ny,

quantitative yield) was -olit7ai ned in the sane way as

in Exanple (le) fromtrans-

(4- hydr oxy-cycl ohexyl )-acetic acid nethyl ester (361

ng) obtained in Exanple (id) and

% (3,.41dichhuoro- phenyl Js-3r7) 7,09 (18, d, J = 8.6 Hz),
1,2,374- tetrahydro i soqui nol i n-6-yl)-urea

Thydr qahl, oyl dg {310 ) okt.adnedd,n &xamplLe  ng 2.7

Thi s nethyl ester (752 ng) was hydrolyzed in the sane

Ragy as Stk 4EX&@Tl3e!,2 m)t,0 nlsai (2H,hey tid 1 €mound I 678
ng, 93% as a white solid. 1H NVR (400 VHz, DVSO d6)

@H,ppy) c==13..1 HH,, ). 768.@1, (LHJIT brsh,6 &Hz9 (AH6 (3H,
brs), 7.71-7.65 (1H, m, 7.38-7.31 (2H n), 7.23 (1H,

sd,, 2.217.(8Hz@, 4 1=477008i2()2,Hl 4= 1491514%,4711 ,3I—1 M~

3.57 2H,t, = 5.8 Hz) 275 (2H, t, 5.9 Hz),
12 1f2 (2, ™a :687116& ,1 19139(21+2?~r) (24, 1"@1/ 1.31
177174(2H 1. 1Hn) 1.39-1.29 (2H,
i . 1T1“170302’%-4' : S| §2Hy 2 488 (M + H) +.

D&F&@g@!e g%)dljﬁpsbp @4 fluoro 3- net hoxy- phenyl ) -

ydr IH-|squ|noI|ne 2-carboxylic acid
- carboxynet hyl - cycl ohexyl ester HHNY NI a O CH3
N O/ F

(Example 56) trans-6-{3-(3-fluoro-5-methoxy-phenyl) -
ureido]-3, 4-dihydro-1H-isoquinoline-2-carboxylic acid 4-
carboxymethyl-cyclohexyl ester

H H
N N

O
\H/ \CH3
LO_ _N 0
0o K \n/
HO

(56a) 6-[3-(3-fluoro-5-methoxy-phenyl)-ureido]-3, 4-
dihydro-lH-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-tetrahydroisoquinoline (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 (lH, s), 6.57 (1lH, 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 (S9H, s).



O,NOYy OH O (58a)
6-[ 3- (4-fl uoro-3-net hoxy- phenyl ) -ureido] -3, 4-
di hydro-1 Hi soqui nol i ne-2-carboxylic acid tert-butyl
ester The title conpound (614 ng, 48% was obtai ned as
a white solid in the sanmejway-as in Exanple (22a)
from6- am no-2N- Boc-1, 2, 3, 4-t etrahydroi soqui nol i ne
(760 ng) and 4-fluoro- 3- nEthoxy benzoic acid (521

1H NMR (400 MHz, CDC13) : = 7.31-6.82

R Y UMY B R
t%égg?y%%g&%?oqg ﬁb11n2629l Zﬂme%r%bdr%c%QOQ%He s).

| uor o- 3- met hoxy- phenyl ) - 3-(

tetr @Hadwtléoa@m%@hha 67 %% ) my?, e@4l%ydwa§hbgtaaaeah@s an
title conpound (507 ng, 98% was obtained as a white

oselivel itk the isanm way asmenwixanp € 22ehdflIcomBhb) from
[ 3-(4-fluoro-3-nmet hoxy-phenyl ) -ureido]-3,4-di hydro-1H

— [382 3- filsogui-ieienéo2ye ahlbowyl ) i-o: radics It-6r t4-slityptd ro~ 1 H-
ester (614 ng) obtained in Exanple (58a). 1H NVR (400
1vezL iDVBONE6) - C@*(O}@mf)llf 9clEl (tmtéautygl ﬁsste(rm%i% mg)
brs), 9.11 (1H s), 43(1H dd, J = 8.0 and 2.6
oﬂaz)amvedwn( ﬂﬂawleJ (5611 9 Hz) 7 28 (1H dd, J = 8.4
.and 2.1 24 % 710(1Hd

B WMB (£R9, BZssD%S zmd?iH SmKPDI& 19 ?2?48 $3H, 3581 ?3P10

<ﬁ_&x)?é 36, @il 158 5. H (&8t J 58 O 2s
(14, dd, J = 8.4 and 2.1 Hz), 7.13 (1H, 4, J = 8.2 Hz),
6.99-6.96 (1H, m), 6.83 (lH, s), 6.46-6.42 (1H, m), 4.19
(2H, s), 3.74 (3H, s), 3.38-3.34 (2H, m), 2.97 (2H, t, J
= 6.4 Hz).
(56c) trans—-6-[3-(3-fluoro-5-methoxy-phenyl)-ureido]-3,4-
dihydro-lH-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 (1d) and 1-(3-fluoro-5-methoxy-
phenyl)-3-(1,2,3,4-tetrahydro-isoguinolin-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-d6): & (ppm) = 12.1 (1H, s), 9.11
(1H, brs), 8.91 (1H, brs), 7.32 (1H, d, J = 1.9 Hz), 7.23



(58c)

trans-6-[ 3- (4-fl uoro- 3- net hoxy- 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 (616 ny,

quantitative yield) was -obt® ned in the sane way as

in Exanple (le) fromtrans-

(4 hydr oxy-cycl ohexyl )-acetic acid nmethyl ester (289
obtalned |n Exanple (1d) and

%hc{ 9 Hz), 7.09 (1H, d, .6 Hz),
phenyl ) - 3- (1 2 3 4- tetrahy r'o- |squ|noI|n 6 yI) ur ea
iyl ogm ordrde £ 422 o) LHbt a nedid)n, Bxawl e 580), Thi 52

met hy ester (616 ng) was hydrolyzed in the sane way

@si, idt ,Bample B taondt g nidhe 4.i4d-e coapoznd £5363 M4
899% as a white solid. 1H NI\/R (400 MHz, DMSO d6): s

(3ms)s B2.50 (13, s, B.815.4 1) s)3. 1357&2}(,1H; sJ,=

7.43 (1H, dd, J = 7.8 and 2.8 Hz), 734(1Hs)721

P(ZJ)H 2,11 218, 6,HJ = %.13-H2)08 {195~ Jm)90 <72I®;9 iH, 1d77-
J =7.1Hz), 6.88-6.84 (1H n), 4.51-4 §23

137841 (3h, ™), B.&r A (LHo® 510 391 2,297 PHN ,t1.12-
—56Hz)211(2HdJ=7OHz)195191(2H

1012832‘11) Y1.77-1.74 (2H, m) , 1.68-1.62 (1H m ,

N&%S%#SMZH%@a%Ie -1.02 (2H, m; M (ESl) nfz:

trans-6-[ 3- ( 3-et hoxy- 4- quoro-phenyI)-
ureido] 3, 4-di hydr o- 1Hi soqui nol i ne- 2-car boxylic acid

- fﬂr TRt Ryl - ayclahexyls est of- H H NN prQn vy \GHB
ure1do]—3,4—dihydro—1H—isoquinoline—2-carboxylic acid 4-

carboxymethyl-cyclohexyl ester
H H
N N

JP¥ong ges

(57a) 6-[3-(3,4-difluoro-phenyl)-ureido]-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-tetrahydroisoquinoline (993 mg) and
3,4-difluoro-aniline (516 mg).
'H NMR (400 MHz, CDCl3): & (ppm) = 7.42 (1H, brs), 7.30-
6.82 (6H, m), 6.56 (1lH, brs), 4.51 (2H,.s), 3.62 (2H, t,
J = 6.0 Hz), 2.78 (2H, brs), 1.51 (9H, s).
(57b) 1-(3,4-difluoro-phenyl)-3-(1,2,3,4~-tetrahydro-

isoquinolin-6-yl)-urea hydrochloride



O'Y F HO O (59a)

6-[ 3- (3- et hoxy-4-fl uoro-phenyl)-ureido]-3,4-

di hydr o- 1H i soqui nol i ne- 2-carboxylic acid tert-butyl
ester The title conpound (655 ng, 57% was obtai ned as
a pale yellow solid in thagpamre way as in Exanple
(22a) from

6- am no- 2N- Boc- 1, 2, 3, 4-t et rahydr oi soqui nol i ne (672

ng) and 3-et hoxy-4-fluoro-benzoic acid (J. Med. Chem

%822Th%5t1§ﬂé2c$m§éggdngi 2%HgNN5uéﬂQQty@§vecggé§h -w@s
Bt 29 nehHasdand offaw@lﬂ‘d@ 508182 1 n( 1:|Fl,e k!a"a’%)e \nﬂa‘]y's?as( zilT"r
s), 4.09 (2H, q, J = 0 Hz), 3.62 (2

Eﬂéhpl% WQZbZHfrbm.$—%35 B Mlhafldﬂ}d4ﬁﬂeny$ d&é%ﬁo
o Y Caoby

31 -4( 311@1ty|’c]1®©y 1 4—filswora-nalidmel-P—3alrbokvd, 4 teetirdahysdre-butyl
i soqui nolin-6-yl)-urea hydrochloride - 184 The title
esrepounid 40538 wlptadTHd vids Exlermmilised Sd9)a white solid
in the sane way as in Exanple (22b) from 6-

'H3NKB- ¢4 AOXYHZ, f PUEPodphenyg| YrPpmki doP- 30 4{ Hhydr o- PHLS
|squ|noI|ne 2-carboxylic acid tert- butyl ester (654

r%&) Sdbt &i-ned |WE>Pa*1'?d 7(57§a7 oFH NVR (@00 Mg (2H,

dry 3%@@ i (E'gm(fH %221 éHsﬂ?? L 42 “'7 d27J =
e 5 0 'g),@gﬁzkgs R l_|ZH)z4) RURE Féésd ’(31°i?, R
n{)Z,H’2.39)8' (‘b-HQ(S t(IZIj .6 b TzH- 0 Hz), 3.37-3.34 (2H, m,
(57c) trans-6-[3-(3,4-difluoro-phenyl)-ureido]-3,4-
dihydro-1H-isoquinoline-2-carboxylic acid 4-
carboxymethyl-cyclohexyl ester

Methyl ester (752 mg, gquantitative 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-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.
'H NMR (400 MHz, DMSO-d6): & (ppm) = 12.1 (1H, s), 8.98
(1H, brs), 8.79 (1H, brs), 7.71-7.65 (1H, m), 7.38-7.31
(2H, m), 7.23 (1H, d, J = 7.5 Hz), 7.14-7.08 (2H, m),
4.51-4.47 (3H, m), 3.57 (2H, t, J = 5.8 Hz), 2.75 (2H, t,

J = 5.9 Hz), 2.12 (2H, 4, J = 7.1 Hz), 1.95-1.91 (2H, m),



2.98-2.97 (2H m, 1.36 (3H, t, J = 7.1 Hz). (59c)
trans-6-[ 3- ( 3- et hoxy-4-fl uoro- phenyl ) -ureido] -3, 4-

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

car boxynet hyl - cycl ohexyl ester Methyl ester (633 ny,
quantitative yield) was -ohBaired in the same way as
in Exanple (le) fromtrans-

(4- hydr oxy-cycl ohexyl )-acetic acid nethyl ester (289
ng) obtained in Exanple (ld) and 1-(3-ethoxy-4- quoro
1pho0yl Y3 3168, 2nd, 41t @@téhxércemSO%?' N9l 596 ylg) uiean

ydrochlorlde ob ained in Exanpl'e (59b). Thi's nethy
1e§Qeq 6633200) myas hydrol yzed in the sane way as in
anple 2 to obtain the title conmpound (523 ny, 85%

M8S (&sIWhinye:sabid.(M1H NMR (400 MHz, DVMBO-d6) 6 (ppm =
12.1 (1H, s), 8.82 (1H, s), 8.73 (1H, 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 HzFam@leBS@LH-ransJI6o=[9-04HE}ncL853-Be8oBY8BhERH]L)

M , 4.48-4.46 (3H m) , 4.06 (2H q, J = 6.9 Hz),
Lges¢0(2ﬁ,4rd1@ydr9 QHHzﬁoqunQ e@ﬁ- rcarbexylgc |goid 4-
2.11 (2H, d 1.95-1.91 (2H m, 1.77-

Cfr?@xyﬁﬂthwﬂ C¥Cé?th6é Ffﬁern) 1.36 (3H, t, J = 6.9
Hz), 1.37-1.29 (2H, m, Oa (2H n) VB (ESI)
MZ:514(M+ H) +. (E
trans-6-[3-(2-fluofo-5 nhe

urei doj - 3, 4-didydrg- 1H .;U|no¢|ne- boxyllc acid

4:jiiiiffiiﬁfhyTﬁEyc ohexyl ester
o]
HO

(58a) 6—[3—(4—fluoro—3—methoxy—phenyl)—ureido]—3,4—

dinydro-lH-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 = 2.8 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-fluoro-3-methoxy-pheryl)-3-(1,2,3,4-
tetrahydro-isoquinolin-6-yl)-urea hydrochloride

The title compound (507 mg, 98%) was obtained as é
white solid in the same way as in Example (22b) from 6-

[3-(4-fluoro-3-methoxy-phenyl)-ureido] -3, 4-dihydro-1H-



NYN:)aoc"CH3 O NOY N OF HO O (60a)

6-[ 3-(2-fluoro-5-net hoxy-phenyl)-ureido]-3, 4-

di hydr o- 1H i soqui nol i ne- 2-carboxylic acid tert-butyl
ester The title conpound (1.27 g, 97% was obtai ned as
a white solid in the sanel8dy-as in Exanple (28a)
from6- am no-2N- Boc-1, 2, 3, 4-t etrahydr oi soqui nol i ne
(782 ng) and 2-fluoro-5-nethoxy-aniline (EP950657)
(445 ng). 1H NWR (400 MHz, CDC13) : 8 (ppm = 7.83

ié&gbiggliﬂeEZﬁcaZboﬁpgié-3cH€)teZt3@quQOe@%@m 614 mg)
J 5 (1H d, J =9.0 Hz

oﬁtgﬁnéaHmbmmp@ews@a49 (1H m, 4.53 (2H, s), 3.79
(3H, s), 3.64 (2H, t, J =6.1 Hz), 2.81 (2H, t, J =

15 . Nmidz) 404 ¥z (OblsS)d6 ) : 186(p®Ob} 9.16 (1H, s), 9.13
1-(2-f|uoro-5-nethoxy-pheny|)-3-(1,2,3,4-

(LBt ralpdr 09i. 3dquilHol B, 67yKpB- Uléla liydr dckl Gr.ilderithe - 6
title conpound (1.08 quantitative yield mas

Hebi alnél 43Ha @hi fe=sdlPdHZA /t He 2Sarfd Hrayldas J i 8-4 and

261[§Zkg ﬁli%?dlﬁzgéthéxy ﬁhénﬁF)Jureﬂéb]lﬁ 44, J = 8.6
AT B bgoquLnoLnesZ e e SEi (e BN s
o DSOS 3020855 9288, (M %) mr& i
G e %a*‘e@l, it
d%%?dé:'?%é_}l(—% EI,%Q;ut(L%HJl 131)9523 cézzr)b.(c;ﬁilil 139 a8 -3 4 (2
carboxymethyl-cyclohexyl ester

Methyl ester (616 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-(4-fluoro-3-methoxy-
phenyl)-3-(1,2,3,4~-tetrahydro-isoquinolin-6-yl)-urea
hydrochlofide (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.
'H NMR (400 MHz, DMSO-d6): & (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 (l1H, d, J = 8.6 Hz), 7.13-7.08 (1H, m),
7.09 (1H, 4, J = 7.1 Hz), 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 Hz), 2.11 (2H, 4, J = 7.0 Hz), 1.95-1.91 (2H,



(60c)

trans-6-[ 3- (2-fl uoro-5- net hoxy- 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 (616 ny,
quantitative yield) was -oli88i red in the sanme way as

in Exanple (le) fromtrans-

(4- hydr oxy-cycl ohexyl )-acetic acid nethyl ester (289
ng) .obtained in Exanple (Id) and

} (2 f7*7UQ“?zz5éQfﬁthﬁ>$¥ 1.68-1.62 (1H, m), 1.38-1.30 (2H,

phenyl ) 3, 4-fetrahydro- |squ|noI|n 6- yI) urea

m&ydqoanqrer CA22mhy) obtained in Exanple (60b). This
met hyl ester (616 ng) was hydrol yzed in the sane way
M8S (kb ) Exaapl €02 t(m ebtairn the title compound (507 ng,
859@ as a white solid. 1H NWR (400 MHz, DMSO-d6): S
(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), TEgample, S59) Prang-6-H2)y (37¢1BoZy09-f2Horeyphesys3-
(1H, dt, J =9.0 and 3.3 Hz), 4.49-4.47 (3H m, 3.72
ugngo§r3 4. g;hggpo—@H—}soqy;@oﬁgpe—g—¢@r yklc\pc;d 4-

,211(y é-?OHz 1.95-1.90 (2H, m,
Cfr?\?XW@(YéHC rﬁlohfxe( fséfr(lH rn), 1.39-1.29 (2H,
m, 1.12-1.01 (2H, n) M5 (ES z: 500 (M + kb+
(Exanmpl e 61) trans-6 -f&H-e ox or oo h

ur ei do] - 3, 4- di hydr ¢- IH- i no |ne- boxyllc aC|d
4- carbox nethyl-cuclo- est I OY N
HO

(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-aminc-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
(2H, t, 0 = 6.1 Hz), 2.79 (2H, t, 3 = 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-

isoquinolin-6-yl)-urea hydrochloride



F OOHO (6la) 4-ethoxy-I|-fluoro-2-nitro-benzene To
a DM (10 nL) solution of 4-fluoro-3-nitro-pheno

(628 ny),. sodium hydride (purity: 55% or higher, 209
ng) was added in small portions at roomtenperature.
After 30 mnutes, ethyl-iodiude (0.38 nL) was added
thereto at roomtenperature. After 2 hours, the
reaction mxture was diluted with ethyl acetate,
washed with saturated sodium bicarbonate and

sat ufd ed; bfd gy, 0;5&% dii g6l Qyerg;7epdium syt fateq §§d

then concentrate The residue was purified by col um
whhEQMBLOgRapRY hBexane/ @EgYEsaQSt akahp1k0 (2btAal Lrbthe 6—
title conpound (685 ng, % as a ye|FOMI solid. -

[3H (BMR: 1 4Q0-WHE 1 uEPEHBheny6 ) CRpB) dB] #352 @lHydd@,l&——
5.9 and 3.1 Hz), 7.23-7.13 (2H, m, 4.07 (2H, q, J =
igoQuilndplind-45chBbpxtylid acidOtkz)y~b(Eif) ester (654 mg)

5- et hoxy- 2-f | uor o- phenyl am ne

oi<LEtihexyih- Ekanpde2{hPel 0- benzene (685 ng) obt ai ned
in Exanple (6l1la) was reduced in the sane way as in
IE%@ﬁ%Ié4QQU$H¥o PHBAT @O hed t {rpre Gﬁﬂbo@ﬁd9(Q@8 h@ m)

79 b | . l NVR (400 MHz, CDC13
7 4? g385 18, "Hae"3%% io's ar48(é1§ i, 6055 2 A réﬁ%")

K55 (qu 3 SRS h‘?‘ogt (lzrjﬂ _b§5)7 gndslg{ HZ)J
o

6 1]-127, 710%2)1u, 4, 7 = 8.6 Hz), 6.87-6.83 (1H, m),

4.19 (2H, s), 4.06 (2H, g, J = 7.0 Hz), 3.37-3.34 (2H, m),
2.98-2.97 (2H, m), 1.36 (3H, t, J = 7.1 Hz).
(59c) trans—6—[3—K3—ethoxy—4—fluoro—phenyl)—ureido]—3,4—
dihydro-1lH-isoquinoline-2-carboxylic acid 4-
carboxymethyl-cyclohexyl ester

Methyl ester (633 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 (1d) and 1-(3-ethoxy-4-fluoro-
phenyl)-3-(1,2,3,4-tetrahydro-isoquinolin-6-yl)-urea
hydrochloride obtained in Example (5%9b). 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.
Y4 NMR (400 MHz, DMSO-dé): & (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 (14, 4, J = 1.2 Hz), 7.21 (1H, dd, J = 8.2 and 2.0

Hz), 7.11 (iH, 4, J = 9.0 Hz), 7.08 (1H, d, J = 9.0 Hz),



.(61c) 6-[3-(5-ethoxy-2-fluoro-phenyl)-ureido]-3, 4-

di hydro-| Hisoqui nol i ne-2-carboxylic acid tert-butyl
ester The title conpound (1.37 g, quantitative yield)
was obtained as a slightly purple solid in the sane
way as in Exanple (28a) fragsp 6-am no-2N-Bcc-1, 2, 3, 4-
t et rahydr oi soqui noline (795 ng) and 5-ethoxy-2-fl uoro-
aniline (497 ng) obtained in Exanple (61b). 1H NVR
(400 MHz, CDC13) 6 (ppm = 7.83-7.81 (1H,

65:8377_365':8%3 Q(#Ez 7 64524%6(4}26(1@[{] 940452 (2@ '5) 3 zltﬁo'o

o0 ), B-H% (2H L
6('?#12@ F's) 1. 512(11(55C 137 ZQH , J (2 Hz%2 .0
z@ld)z 11 (2H, d, J = 6.6 Hz), 1.95-1.91 (2 1.77-
1- (5 ethoxy 2-f1'uor o- phenyl) '3- (1 2,3, 4 trahydro-

1 .soquing! inh-,6-1y) 97ur esB hyidr,ochy ori des - (89 +,The 2i¢le uz),
compound (1.17 g, quantitative yield) vvas obt ai ned as
la 3Whilt.€ SolAry im t He Isarie Ofay(Zs, im) Exanpl e (22b)
from6-[3-(5-ethoxy-2- fluoro phenyl ) - urei do] - 3, 4-

MA hiEfTo- mA+i solfui @bl4 fB-"2- carboxylic acid tert-butyl
ester (1.37 g) obtained in Exanple (61c). 1H NVR (400
MHz, DVSO-d6): 5 (ppm = 9. 33 (1H s), 9.04 (1H

brs) 8.65 ( ; d, Jzé 80 (1H, dd, =

and JEgempLe P01 HERRS ﬁ-ﬂrfgl%r)o ST h(om pchfnyl

Eadh e EndBhghandi o iy Tredgiigatiale
Eepor e e S n g T

7.1 Hz).
' O_ _N
oYY
PSR,
HO

(60a) 6-[3-(2-fluoro-5-methoxy-phenyl)-ureido]-3,4-

dihydro-lH-isoquinoline-2~carboxylic acid tert-butyl
ester

The title compound (1.27 g, 97%) was obtained as a
white solid in the same way as in Example (28a) from 6-
amino-2N-Boc-1, 2, 3, 4-tetrahydroisoquinoline (782 mg) and
2-fluoro-5-methoxy-aniline (EP950657) (445 mg).
'H NMR (400 MHz, CDCl3): & (ppm) = 7.83 (1H, dd, J = 6.7
and 3.2 Hz), 7.36-6.90 (3H, m), 6.98 (iH, d, J = 9.0 Hz),
6.95 (1H, d, J = 9.0 Hz), 6.86 (lH, brs), 6.53-6.49 (1K,
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).



(6le)

trans-6-[ 3- (5- et hoxy-2-fl uoro- phenyl ) -ureido] -3, 4-

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

car boxynet hyl - cycl ohexyl ester Methyl ester (633 ny,
quantitative yield) was -oltsa red in the same way as
in Exanple (le) fromtrans-

(4- hydr oxy-cycl ohexyl )-acetic acid nethyl ester (289
ng) obtained in Exanple (Id) and 1-(5-ethoxy-2-fluoro

I (3, ~4- tal %Q)Sm I A, rea
@S{)g?ﬁl or fhgg%r%Sg’ E‘rpgtlhobt alﬁgﬁﬂwﬁ%%%%ﬁj) uTh| S

t'@ctrféﬂyoeﬁi—erso@@&%o@h—%@lﬁ%@ayl%ﬂdtﬁlhﬁ:ﬁﬁm way
as in Exanple 2 to obtain the title conpound (507 ng,
82% Thastatwhi tempolind. (1HORIVR, ( 40@nktz 2 tDMBEOyd&)d)6 was
(ppm = 12.1 (1H, s), 9.09 (1H, s), 8.57 (1H, s)
obt@2 netHasd@d, white6.s®ldmd iy S hdz)samer w3/ (dkH,1irs)Exathle
(1H, d, J = 7.4 Hz), 7.15-7.09 (2H, m, - 190 6.51
(21214¢ cﬁroml &= [93-(1Zarde@r@—lﬁz)metmw—@Nﬁm(EHumidOB-33,74—
,. 3.57 (2H, t, = Hz), 2.76
Qqﬂydqo Lﬁﬁ;apqylﬂgﬂlqgjﬁrngQOxyl%p-aq;q;q%gt butyl
2.12-2.10 _ (2H, q)h 1.77-1.73 (2H, r@ 1.68-1.62 (1H,
e Bo i 39 IR T PSR ((PORI 6.0 o),

b 8P, ThushSp65F %n&ﬁmi%f‘?a%l (hengty- 824
@rﬁca?%%){yrret 4hy(q2§0| dhleJislquﬂegfleﬂrﬂe : @Ybﬁwl I(S?d ac%d
1.d &0 @8 Hz), 7.42 (1H, 4, T = 1.6 Hz), 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-5-methoxy-phenyl)-ureido]-3,4-
dihydro-lH-isoquinoline-2-carboxylic acid 4-
carboxymethyl-cyclchexyl 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 (1d) 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.
'H NMR (400 MHz, DMSO-d6): & (ppm) = 12.1 (1H, brs), 9.09
(14, s), 8.59 (1H, s), 7.83 (1H, dd, J = 7.0 and 3.1 Hz),



HO O (62a)
6-[ 3- (4- net hyl sul f anyl - phenyl ) - ur ei do] - 3, 4- di hydr o-
1H i soqui nol i ne-2-carboxylic acid tert-butyl ester The
title conpound (1.63 g, 98% was obtained as a white
solid in the sane way as-ih8Exanple (26a) from 6-
am no- 2N- Boc- 1, 2, 3, 4-t et rahydr oi soqui nol i ne (993 ny)
and 4-nethyl sul fanyl isocyanate (0.67 nmi). 1H NMWR
(400 MHz, CDC13) : S (ppm = 7.29-7.00 (7H, m, 7.00
7 (34, éPff:,S)s ,6-'73-21(15'|ler§)’J4=59.©2ﬁ|2 $)7.3889,03H, 2k, n)
J =51 th, 2.74 (2H t, J = 5.7 ﬂ, 2.44 (3H, s),
615901 9Hit )3 £68b) and 3.3 Hz), 4.49-4.47 (3H, m),
1-(4-nethy|su|fany|-phenyl)-3-(1,2,3,4-tetrahydro-
313pquBmpl $n; 63y6) - v2RAa hydooehbogi He); 2916 The,tktl e =
conpound (1.38 g, quantitative yield) was obtained as
5a9whit g 20lid(2h, the Sane7wayHas, i h. Exalrpbe (QB2b)),
from 6-[ 3-(4-net hyl sul fanyl - phenyl ) -urei do] -3, 4-
ld?ﬁyﬁrb31k2H50©Uinbtﬁﬁe126%aﬁb6xymbe acPd-terP- patlyl m),
esterg&é obtalned in Exanple (62a). 1H NWR (400
O‘%I%) LON (ppm) = 9.08 (1H, brs), 9.05 (1H,
7.44-7.40 (1H, m, 7.43 (2H, d, J =
M% éEﬁ% m/ﬂzgg?QH My, H}J = 8.4 and 2.2 Hz), 7.24-7.21
(1H, m, 7.22 (2H, d, J =8.6 Hz), 7.13 (1H, d, J =
8.2 Hz), 4.20 (2H, s) 3 39 3. 35 (2H m, 2.98 (2H,

trangg%éﬁé?{té%£t sul anyT pﬁen % Q%eF REEN %henyl)

ugéEMQﬁ031kha§998k80th§s%qﬁ%h@QXMELQ @g&%o&yllc acid 4-
car boxynet hyl - tycl ohexyl éster

carboxymethyl-cyclohexyl ester

L0 _N
o K \H/
o)
HO

(6la) 4-ethoxy-1-fluoro-2-nitro-benzene

cn

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
sodium bicarbonate and saturated brine, then dried over
sodium sulfate, and then concentrated. The residue was
purified by column chromatography (hexane/ethyl acetate)
to obtain the title compound (685 mg, 93%) as a yellow

solid.



Met hyl ester (2.01 g, quantitative yield) was
obtained in the sane way as in Exanple (le) from
trans- (4-hydroxy-cycl ohexyl)-acetic acid nmethyl ester
(947 ng) obtained in Exanple (Id) and

1- (4- met hyl sul f anyl - phenyl )88 -

3-(1, 2, 3,4-tetrahydro-i soqui nolin-6-yl)-urea
hydrochl ori de obtained in Exanple (62b). This nethyl
ester (789 ng) was hydrolyzed in the same way as in

1LEXRP! & o ¢ bt the t| cQnmpo 56 4 Q9
B! ot SR DR RR! %‘6 i %%I\/é&ﬁdG) 86 5 ™
armd12. 1 &4+, $)2387793 (iH, 8), 8 69 (2H, §). J7—42 OZHZ
d, J =86 H), 7.31 (1H s), 7.22 (2H d, J =
1Hey, (3HR3e /7. 21=(1HD HE).7.08 (1H, d, J = 8.6 Hz),
4,49-4.46 (3H, m, 3.57 (2H, t, J =5.9 - 192 Hz),
(2185 $2¢Lhoxyd2=fhudrbzpheByd4mishl, s), 2.12 (2H, d,
J=7.0 H), 1.95-1.91 (2H, m), 1.77-1.73 (2H, m%
1. 6%sEEKQ%X1}+f¥ﬁ0r012fﬂﬁqrng%QFﬁpﬁ) 683, 1@l j0pBained
(2H, m M (ESI) nmz: 498 (M + H)+. (Exanple 63)
lPrEﬁQmBlfsi%laheWHﬁné§GPF?ﬁyPnpﬁ ﬁyﬁ?me Way as 1n
urei do] -3, 4-di hydro-1H|so UIEO|Ine §%|IC a%
Eﬁameé?bé%?ﬁeFHbeE%Poﬁéﬁyl & FeFOHPF%un NPE\ M6 OYN=O
O HO (63a)
a?rﬁnEF%W?SQ%iinethanesulfinyI-phenyI)-ureido]-3,4-

'H NMR (400 MHz, CDCl3): & (ppm) = 6.87 (1H, dd, J = 10.8
and 8.8 Hz), 6.33 (l1H, dd, J = 7.7 and 3.0 Hz), 6.20 (1lH,
dt, J = 8.7 and 3.3 Hz), 3.95 (2H, g, J = 7.0 Hz), 3.70
(2H, brs), 1.38 (3H, t, J = 7.1 Hz).
(6lc) 6-[3-(5-ethoxy-2-fluoro-phenyl)-ureido]-3,4-
dihydro-1H-isoquinoline-2-carboxylic acid tert-butyl
ester

The title compound (1.37 g, quantitative yield) was
cbtained as a slightly purple solid in the same way as in
Example (28a) from 6-amino-2N-Bcc-1,2,3,4-
tetrahydroisoquinoline (785 mg) and 5-ethoxy-2Z-fluoro-
aniline (497 mg) obtained in Example (61lb).

H NMR (400 MHz, CDCls): & (ppm)

]

7.83-7.81 (1H, m),
7.37-6.81 (44, m), 6.96 (1H, 4, J = 9.0 Hz), 6.83 (1H, d,
J = 9.0 Hz), 6.52-6.48 (1H, m), 4.52 (2H, s), 4.00 (2H, q,
J = 7.0 Hz), 3.63 (2H, 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-flucro-phenyl)-3-(1,2,3,4-tetranhydro-

isoquinolin-6-yl)-urea hydrochloride



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

nmet hoxycar bonyl net hyl cycl ohexyl ester To a m xture of
trans-6-[ 3- (4- et hyl sul fanyl -

phenyl ) - urei do] - 3, 4- di hydr o- 1H-i soqui nol i ne- 2- car boxyl
ic acid 4-nmethoxycarbony mghwy cycl ohexyl ester (1.85
g) obtained as an internediate in Exanple (62c) and
di chl oronet hane (20 nL), nCPBA (623 ng) was added at
0OC. The reaction mxture was warmed to room

tenpepat ure) e dohpbadawithi1di ghl eperRtihangvanashad) was

Wi th a saturated ~aqueous sol ut'i on of sodi um

Ricarhenate Anth st watied 5 brime, sddhenvgy iLd Qvefxample
sodium sul fate, and then concentrated. The residue

2% ) pWrdni et (B (Colathoxyetr-afiaiogsagtynyl) ~-ureido] -3, 4-
(di chl or onet hane/ net hanol =3: 1 and then - 193 -

dditghd rar-drret ihamngl imet thiareo! 2=4: dlybdsoy lobt aaar d hest i thecyl
compound (1.37 g, 72% as a white solid. 1H NWR (400

dfier DMSG16)): B Ygmeyd =9 Banidk okg) - 8.87 (1H,
brs), 7.66 (2H d, J =9.0 Hz), 7.60 (2H d, J =8.7
Hz)ﬂNR? 3@0( MHZ bWﬁO w625 P1Hpra) F 2- @32 Hﬂ) s7. 1@ 04

.. 4, 4Q_4 47 58 &§ ,

e?-.Ha7b(r2ﬁ—|,r 8t',65J (—“b G+ 227"6 PEZZH t; 89 L%, ) J -
o1 ( ) (2 : 955

6(2 ‘Hi'“é S 1' 3¢1H d' 17 40- ﬁ onﬁ’(b 'n%?l ?iLH' dd,

0] -
tran3146 %ﬁé?: rrerqzhanes?‘?l ny]fo Slﬂ1 Ur i do] %I?’Af-d’ 7=
Al o- | 44 sogudolime -2 cagbpgytz}@ agjd 4:97 (20, q, g

carboxynethyl-cyclo exyl ‘ester

4 rans-6; [ 3-{ Asdethignesul § inys - phepy] )2 ugei @Qﬂi 3c4-7 = 6.1
di hydr o- 1H-|squ|noI|ne 2- carboxyllc acid 4
Hz), 1.32 (3H, t, J = 7.1 Hz).
(6le) trans-6-[3-(5-ethoxy-2-fluoro-phenyl)-ureido]-3,4-
dihydro-1H-isoquinoline-2-carboxylic acid 4-
carboxymethyl-cyclohexyl ester

Methyl ester (633 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 (1d) and 1-(5-ethoxy-2-fluoro-
phenyl)-3-(1,2,3,4-tetrahydro-isoquinolin-6-yl)-urea
hydrochloride (438 mg) cbtained 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. |
'H NMR (400 MHz, DMSO-d6): & (ppm) = 12.1 (1H, s), 9.09
(15, s), 8.57 (1H, s), 7.82 (1H, dd, J = 6.8 and 2.9 Hz),

7.33 (1H, s), 7.21 (1H, d, 0 = 7.4 Hz), 7.15-7.09 (2H, m),



met hoxycar bonyl met hyl cycl ohexyl ester (1.37 Q)
obtained in Exanple (63a) was hydrolyzed in the sane
way as in Exanple 2 to obtain the title conpound
(1.22 g, 92% as a white solid. 1H NWR (400 MHz,
DMSO-d6): b (ppm = 12.1-(1Hp s), 9.09 (1H, s), 8.82
(1H, s), 7.65 (2H, d, J =8.6 Hz), 7.60 (2H, d, J =
8.6 Hz), 7.34 (1H brs), 7.24 (1H, d, J = 8.6 Hz),
7.10 (1H, d, 8.2 Hz), 4.51-4.47 (3H, m, 3.57 (2H,

J
6t51 %sz % E% % [ éx%lHB S, H&izgg 49H2), ’43H }3(%!*’

6Hz) 1791 (

3197f7 (3u744(20, .. 0 1268-3.63 (2H, W, Jl-—3% 393&(2'2 76
n, 1715 02 (2H, m; I\/B(ESI) mz: 514

(294 t(EzsraBEplse96ﬂ)z 2.11 (2H, d, J = 6.6 Hz) 2 12 2.10
trans-6-[3-(3-nethy|sulfanyl-phenyl)-
(auei do],- 3,.47dithydr a2HE insoqui.al-iln&22-(qar, baxy,! ilc 286ild 39
4- car boxynet hyl -cycl ohexyl ester HH\ /NI S N ~I
IZ(H \@&B 103 (BN,0Ot® J1- €.H0Hz) ,01(.64a)..02 (2H, m);
gS nmet h Isulfanyl phenyl ) -ureido] -3, 4-di hydr o-
MﬁH—E§ duﬂd@lléé42 @aﬁb@iyklc acid tert-butyl ester The
title conpound (1.43 g, 87% was obtained as a pink
solid in the sane way as in Exanple (26a) from 6-

(Example 62) trans-6-[3-(4-methylsulfanyl-phenyl) -
ureido]-3,4-dihydro-1H-isoquinoline-2-carboxylic acid 4-

carboxymethyl-cyclohexyl ester
H H
N N

NS AW
0
HO

(62a) 6-[3-(4-methylsulfanyl-phenyl)-ureidoj-3,4-dihydro-
l1H-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 isocyanate (0.67 mL).
'H NMR (400 MHz, CDCls): & (ppm) = 7.29-7.00 (7H, m),
7.00 (1H, brs), 6.71 (1lH, brs), 4.50 (2H, s), 3.59 (2H, t,
J = 5.1 Hz), 2.74 (2H, t, J = 5.7 Hz), 2.44 (3H, s), 1.50
(9H, s).
(62b) 1-(4-methylsulfanyl-phenyl)-3~(1,2,3,4-tetrahydro-

isogquinolin-6-yl)-urea hydrochloride



am no- 2N-Boc- 1, 2, 3, 4-t et r ahydr oi soqui nol i ne (983 ny)
and 3-net hyl sul fanyl - phenyl isocyanate (0.66 niL). 1H
NVR (400 MHz, CDC13) : 5 (ppm) = 7.33-6.70 (5H, m,
7.31 (1H, brs), 7 20 (1H, dd, = 7.8 and 7.9 Hz),

7.11 (1H, d, J = 8.3 Hz),161 (1 d, J =7.8 Hz),
4.50 (2H, s), 3. 59 (2H, t, J 5. Ft) 2.75 (2H, t,

J =51 Hz), 2.45 (3H s), 1.51 ( s). (64b)

1-(3- nethylsulfanyl phenyl)-3-(1, 2, 4 tetrahydro-

| SoqMi Qi - B-drsdiiRd Y HP Q;h ;&f é}?c e idd I ficld) was

conpoun ( 566 ng,” quantitative was ob alned as
o@taiﬁé!dsgélg Ritbessan® Yay:Rs sgmgxaggl 8s (R2Bkafpom
6- [ 3- (3- et hyl sul f anyl - phenyl ) - ur ei do]
(db By df oo Hs + $®QUL RRE t ARG 2uTasheXybhenal) dut et iohuByk -
ester (670 ng) obtained in Exanple (64a). 1H NWVR (400
dMizdr OVBO- H6pqubnd ppnp-2-8aBRoktHicsacil. 28rtebHLys),
9.23 (1H, brs), 7.49 (1H, dd, J = 2.0 and 2.0 - 195
eblzyr, (7.89 ¢lHpbdaigea 2n0Exkyple7(88aflH, dd, J = 8.
6 and 2.3 Hz), 7.22 (1H, dd, J = 7.8 and 7.8 Hz),
ﬂ? NIR 7( 400 (DQrHc Dﬁsoﬁi@)?—@ 8(4>p(fru)H M- 0%, Qg1 sk, 2.0
= 4. 3 Hz) , % 2.98 ( H % % = 6 2
Fﬁ) 1 2947 ésﬁ P% Ay -40 (1H, 'm), 7.4 H, 4,

tra s 6- th Isulfan pheny ) u eldo B
BaPhydr o ﬁFgﬁségﬁrnéprng 2- gaﬁb%?@l?c a@ b 2.2 (18,
ar bo yl -;,cycl ohgxyl te t e ter (818
guagté?at?eé 9(e d) §a§ HEZfa?ngg rEXht’hg sane éagngg
(18)3bramskrang 2.98 (2H, t, Hz),
20 groxy cyg ohexyl)-gceflc aci d neéhyl ester (390 2)
2ngh (aht akped in Exanple (Id) and
i-(3- nefhylsulfanyl phenyl ) -
(62c) trans—-6-[3-(4-methylsulfanyl-phenyl)-ureido]-3,4-.

J 7.
96 H,
3
9

5
(
|

dihydro-1H-isoquinoline-2-carboxylic acid 4-
carboxymethyl-cyclohexyl ester

Methyl ester (2.01 g, gquantitative yield) was
obtained in the same way as in Example (le) from trans-
(4-hydroxy—-cyclohexyl)-acetic acid methyl ester (947 mg)
obtained in Example (1d) and 1l-(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 1in
Example 2 to obtain the title compound (456 mg, 60%) as a
white solid.
'H NMR (4OO.MH2, DMSO-d6): & (ppm) = 12.1 (1H, s), 8.75
(1H, s), 8.68 (1H, s), 7.42 (2H, d4, J = 8.6 Hz), 7.31 (1H,
s), 7.22 (2H, 4, J = 8.6 Hz), 7.23-7.21 (1H, m), 7.08 (1H,

d, J = 8.6 Hz), 4.495~-4.46 (3H, m), 3.57 (2H, t, J = 5.9



3-(1, 2, 3,4-tetrahydro-i soqui nolin-6-yl)-urea
hydr ochl ori de (566 ny) obtained in Exanple (64b) This
net hyl ester (251 ng) was hydrolyzed in the sane way
as in Exanple 2 to obtain the title conpound (135 ng,
56%9 as a creamcol ored-sabkd~ 1H NVR (400 MHz,
DVSO-d6) 6 (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
nkiH 2dysJ(748. 2, Hg) = 6. 85AQ$H 2d443 %HZ 8)Hz). 15 QJZH d,
4.46 (3H, n), 3/57 (2H t, , 2. "J
J== 9.9 hkiz), 2.46-(3b0 $2h,2mll (LZ.H,’/ 7@3 %28, On*rlz) ,1 68~
1.95- 1.91 (2H, m), 1.77-1.73 (2H n), 1.68-1.62 (1H,
1052 1189-nf, 29.68H1 . 0P, (2H]12m],02.02H1.0B; (¥8,(RS))
mz: 498 (M+ H+. - 196 (Exanple 65)
MBr #4RSIB-h3z ¢ 34ABt EnesH) Ti nyl - phenyl ) -
urei do] - 3, 4-di hydr o- 1Hi soqui nol i ne- 2- car boxylic acid
4- car boxynet hyl - cyclohexyl ester O HHII NIN S~
CH3 00O /INOOO -l ,
t r an6ERNBLE 0 bt hedes u@f Fhy(4 plﬁ%gyﬁylea%ﬁ 4By L3phenyl) -

di hy dro 1H—| oqui nol i ne-2-carb lic acid 4-
ureldo ?hgdro 1H- ?soqu?nogx% —% carboxylic acid 4-

‘/5(

carboxymethyl-cyclohexyl ester

O _N
0 " T i
| 0 o
HO

(63a) trans-6-[3-{4-methanesulfinyl-phenyl)-ureido]-3,4-
dihydro-1lH-isoquinoline-2-carboxylic acid 4-
methoxycarbonylmethylcyclohexyl ester

To a mixture of trans-6-[3-(4-methylsulfanyl-
phenyl)-ureido]}-3,4~-dihydro-1lH-isogquinoline-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 dichlorcmethane, 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=3:1 and then



nmet hoxycar bonyl met hyl cycl ohexyl ester The title
conpound (559 ng, 77% was obtained as a pale pink
solid in the same way as in Exanple (64a) from
trans-6-[ 3- (3- et hyl sul fanyl - phenyl ) - urei do] - 3, 4-di hyd
ro- 1Hisoqui noline-2-carba®g i-c acid 4

nmet hoxycar bonyl net hyl cycl ohexyl ester (700 ny)
obtained as an internediate in Exanple (64c). 1H NWR
(400 Mz, DVMBO-d6): S (ppm = 9.13 (1H, brs), 8.82

dﬁéHa096§£th3n89mé%HanG§=441? %ooo%&@i%-Qh@Zkitle
7.52-7.45 (2H, ), 8 (1 .36

ceﬁ ouﬁﬁ,(zug4 @lHJZ% ,aé %h&t@tk0¢ld10 (1H d J =
Hz), 4.51-4.47 (3H, n),359(3H s), 3.59-3.55

1m2hMan4o@ Mz [ 2bHsd+-dd) = &. fppiiz)= Q.78 (BH BYs) 2- 2387
(2H d, J = 6.7 Hz), 1. 95 1.90 (2H, m, 1.75-1. 25

(QHH,bWﬁ),17466llBH,(ZH,Jnr,9101&%1403.6©2H2Hﬁ)d,-J1978.7
(65b)
Hep and-684[ 31H3- peshandsdbf i(Ayl - pheryF) Sukeifdo],- 3,-40 (1H,
d|h dr o- 1H—|squ|noI|ne 2- carboxyllc acid 4-

ca box§mét Ayl + cycfonéxyi’ dsfler m), 3.58 (3H, s), 3.57 (2H,

“ai ydr & 2P oatr A6l 17628 2§bbox%” ez 1R, o),
b I | gh I 5
Sé%al b O oL (h5a). e gdr Og2ed 1 S Sl

I t bt t d (516
W oy TSR B o, Em%%o%%o S OB 06)

@3b9p%kansl% %3L¥$~m%kg33e%%lfﬁ%§lJEH%hylﬁ—%%F%EH,S)
L2628 2Elauh 110 o S 1% Bl 4. |
carboxymethyl-cyclohexyl ester

trans-6-[{3-(4-Methanesulfinyl-phenyl)-ureido]-3,4-
dihydro-lH-isoquinoline-2-carboxylic acid 4-
methoxycarbonylmethylcyclohexyl ester (1.37 g) obtained
in Example (63a) was hydrolyzed in the same way as in
Example 2 to obtain the title compound (1.22 g, 92%) as a
white solid.
'H NMR (400 MHz, DMSO-dé6): & (ppm) = 12.1 (1H, s), 9.09

(1H, s), 8.82 (1H, s), 7.65 (2H, d, J = 8.6 Hz), 7.60 (2H,
d, J =8.6 Hz), 7.34 (lH, brs), 7.24 (1H, d, J = 8.6 Hz),
7.10 (1H, d, J = 8.2 Hz), 4.51-4.47 (3H, m), 3.57 (2H, t,
J = 6.1 Hz), 2.76 (2H, t, J = 6.2 Hz), 2.71 (3H, s), 2.12
(2H, d, J = 6.6 Hz), 1.95-1.91 (2H, m), 1.77-1.74 (24, 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)™.



Hz), 4.51-4.47 (3H, m, 3.57 (2H, t, J = 5.9 Hz), 2.76
(2H, t, J =5.9 Hz), 2.73 (3H, s), 2.11 (2H, d, J
7.0 Hz), 1.94-1.91 (2H, m, 1.78-1.74 (2H, m,
1.69-1.53 (1H, m, 1.40-1.28 (2H, n), 1.12-1.02 (2H,

m; M5 (ESI) mz: 514 (M—+ 14—~ (Exanpl e 66)
trans-6-[3-(3-trifluoronethyl-phenyl) -

urei do] - 3, 4-di hydr o- 1Hi soqui nol i ne- 2- car boxylic acid

4- car boxynet hyl -cycl ohexyl ester. F HHNYNF F 1,0
N O (Ex¥mp®: bW)- t1885-6668) (3-methylsulfanyl-phenyl)-
6-[3-(3-trifluoronethyl -phenyl)-ureido]-S3, 4-

udieyidy] 6-31 H-ids ogidiriae! 1iHe -saaAmaxyld @ -atirbd:ef 1t b Hyld 4-
ester The title conpound (1.31 g, quantitative yield)
asad oxghteaihyad cgs lahahdivtle esaldrd in the sanme way as in
Exanple (26a) from

6- am no- 2N-Boc-1, 2, 3, 4-tetr ahNdr oHsoqui nol 'éne (745

|\

ng) and 3-trifl uoreorfe yT >ppen I Sgeyanate™~cn, 50
m.). 1H NMR (400 , QPC13) (ppm B (1H, brs),
7. 63 \ﬂ/

' 0
HO

(64a) 6-[3-(3-methylsulfanyl-phenyl)-ureido]-3,4-dihydro-
lH-isoquinoline-2-carboxylic acid 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).

'Y NMR (400 MHz, CDCls3): & (ppm) 7.33-6.70 (5H, m),
7.31 (1H, brs), 7.20 (1H, dd, J = 7.8 and 7.9 Hz), 7.11
(14, d, J = 8.3 Hz), 6.96 (1H, d, J = 7.8 Hz), 4.50 (2H,
s), 3.59 (2H, t, 0 = 5.3 Hz), 2.75 (2H, t, J = 5.1 Hz),
2.45 (3H, s), 1.51 (SH, s).
(64b) 1-(3-methylsulfanyl-phenyl)-3-(1,2,3,4-tetrahydro-
isoquinolin-6-yl)-urea hydrochloride

The title compound (566 mg, quantitative 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-1H-isoquinoline-2-carboxylic acid tert-butyl
ester (670 mg) obtained in Example (64a).
'H NMR (400 MHz, DMSO-dé): & (ppm) = 9.32 (1H, s), 9.29
(1H, s), 9.23 (1H, brs), 7.49 (1H, dd, J = 2.0 and 2.0



(1H, d, J = 8.6 Hz), 7.42 (1H, dd, J = 7.8 and 7.8
Hz), 7.31 (1H, d, 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-trifluoronethyl -pheryllp53-(1, 2, 3, 4-t et rahydr o-

i soqui nolin-6-yl)-urea hydrochloride The title

compound (1.12 g, quantitative yield) was obtained as

a pale yellow solid in the sanme way as in Exanple
HEe22bY Beom 6 [ 3 ( 3- & bf bueegnethyls phenyldd, 7 = 8.6 and
ureldo] 3, 4- dlhydro 1H—|squ|noI|ne 2- carboxyllc aci d
aterizhyt yl. oesten, (Ld3l g9)- obtaianed 7.1 Exanpl®e 1(566a)12 (2H,
1H NVR (400 MHz, DMBO-d6): 6 (ppm 9.51 (1H, s),
m9 25. 8(7ll6| 84) ,( 191 03)(1H. 1lor SRH,8 t04J(1=HA .S Hzj.,56 .(3BH,

d J= 82 Ft) 7.52 (1H, dd, J = 7.8 and 7.8 Hz),
37342 (@HH, md, 2] 9:8 129, He, ) J 7 322( H4,) d,2.06= (BHL, ).,
7.29 (1H, dd, J = 8.4 and 2.1 Hz), 7.14 (1H, d, J =

@42 Hz)ran@ -56 (32H3—§1)ethYQS@é fepp l henyd )6 ur o] 2,98
(2H, t, = 6.2 Hz). - 199 66¢)
dtlr‘lé{ﬁéf-osiFSJ(S@qtuanPll&@reo@etclﬁﬂ Oﬁ%’éﬁ;ﬂ Y2Sirckeido] - 3, 4-

d|h dr o- |squ|n gfrboxyllc acid 4-
?ﬁ@Sﬁl 9%&% “er Methyl ester (640 ny,
quaggggg,gt LV EekEe ] élmgﬁs [ahRed . NG 13408 YRy as

fron1tr

o(b%)aQ%%boog%ngt %: %Ig%x?%h'?palﬁ%% ci)q1 c?qnlﬂ%h%ﬁrl fluor osr%tadsh}lysl_

A chd 18I rAdro a»&qg%em{yln Sstid - W RA
hydrochlorl e (446 ng) obtained in Exanple (66b). ThIS

IR e ESHEE X d10)1 dYas ity dr-of Yzesk iyl Ter SafB-prashyl) -
as in Exanple to obtain the title conpound (530 ny,
B5Q), 2, 3, 4-tetrahydro-isoquinolin-6-yl)-urea
hydrochloride (566 mg) obtained in Example (64b). This
methyl ester (251 mg) was hydrolyzed in the same way as
in Example 2 to obtain the title compound (135 mg, 56%)
as a cream-colored solid.

'H NMR (400 MHz, DMSO-dé6): & (ppm) = 12.1 (1H, s), 8.81
(14, 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, 4, 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 (34, s), 2.11 (2H, 4, J = 7.0 Hz), 1.95-
1.91 (2H, m), 1.77-1.73 (2H, m), 1.68-1.62 (1H, m), 1.39-
1.29 (2H, m), 1.12-1.02 (2H, m);

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



as a white solid. 1H NWVR (400 MHz, DVMSO d6):

8 (ppm
12.1 (1H, s), 9.15 (1H s), 8.85 (1H s), 8.04 (1H
s), 7.57-7.49 (2H, n), 7.35 (1H, s), 7.31 (1H, d, J =
7.4 Hz), 7.23 (1H, dd, J = 8.2 and 1.6 Hz), 7.10 (1H,
d, J = 8.2 Hz), 4Aﬂ=44¥qaa-m, 3.57 (2H, t, J =
5.9 Hz), 2.76 (2H t, J =50 H), 2.12 (2H d, J =
7.4 Hz), 1.95-1.91 (2H, n) 1.77-1.74 (2H, m),
1.68-1.63 (1H n) 1.40-1.29 (2H, n), 1.40-1.29 (2H,

) @@%&5%%)65#Ztré%gLéﬁqjlt@imeﬁﬁgﬁg@ufk§g}l -phenyl) -

trans 6-[3-(3-fluoro-phenyl)-ureid
ugeﬂdgﬂhYdﬂ0dlhbd§@qunQEbQ@130@Qh@0&¥kb%b@§yQ1% acid 4-
car boxymst hyl -cycl ohexyl ester 200 H H ~ F
cadbdiONethQ10cHOIOnERYA) ester

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, quantgtatyve yiel was

obt ai ned as a white-sql ithi nNhe Banpwe %\smjln
Exanple (26a) fro 3
6- am no- Ba©l, N3, 4 ahydboi sequitol i ne (745

my)? and 'uor gf phenyl T'socyanate (041 nml). 1H NWR
(4 13)5: 6 (ppm) = 7.39-6.59 (5H, ),
HD 24> , m, 7.04 (1H, d, J = 7.8 Hz), 6.76 (1H

dd, J =8.5 and 8.5 Hz), 4.50 (2H, s), 3.61 (2H t, J

655 trgﬁkh62 56 gzﬁetﬂgﬁésuﬁf§%yﬁgghe%&l -ureido]-3,4-

dihydro-1lH-isoquinocline-2-carboxylic acid 4-
methoxycarbonylmethylcyclohexyl ester

The title compound (559 mg, 77%) was obtained as a
pale pink solid in the same way as in Example (64a) from
trans-6-[3-(3-methylsulfanyl-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 (1H, brs), 8.82
(1H, brs), 7.90 (1H, dd, J = 2.0 and 2.0 Hz), 7.52-7.45
(2H, m), 7.48 (1H, 4, J = 7.5 Hz), 7.36 (lH, s), 7.24 (1lH,
d, J =7.5 Hz), 7.10 (1H, d, J = 8.6 Hz), 4.51-4.47 (3H,
m), 3.59 (3H, s), 3.59-3.55 (2H, m), 2.76 (2H, t, T = 5.7
Hz), 2.73 (3H, s), 2.23 (2, 4, 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).



(67b) 1-(3-fluoro-phenyl)-3-(1, 2,3, 4-tetrahydro-
i soqui nolin-6-yl)-urea hydrochloride The title
compound (965 ny, quantitative yield) was obtained as
a pale yellow solid in the same way as in Exanple
(22b) from 6-[3-(3-fl uore-pbenyl)-ureido]-3, 4-
di hydro-| Hisoqui nol i ne-2-carboxylic acid tert-butyl
ester (1.16 g) obtained in Exanpl e (67a). 1H NMR (400
- MHz, DMBO-d6) : 6 (ppm 9.44 (1H, s), 9.24 (1H, s),
bgs Hyrd s 3 4-
8595 ﬁﬁghs 231% 535ﬁe€h§§e%&Wf1H}l épé%yi% grg}goﬂt?:4
th Qrbltﬁ ﬂg® dlnoflﬁeaﬁdcérgo 1ic6a8946426 (1H, m,
0 (2H, s), 3 36 (2H, t, J =6.5 Hz), 2.98 (2H, t, J
carbﬁx?méihleBQCléﬁgﬁyl ester
trans-6-[ 3-(3-fl uoro-phenyl)-ureido] -3, 4-di hydro-
1H- i sozus rot | et 2-Martoxeyd w tf acy d-gheay bpxynet Hyl -3, 4-
cycl ohexyl ester Methyl ester (580 ng, quantitative
dyhgtdp-wdsisopranaeunenZtherbany liay agsddi 4 -Exanpl e
(le) fromtrans- (4-hydroxy-cyclohexyl)-acetic acid
mﬁﬁﬂﬁyVCé§¥>@fly{L1289‘lwbyy0éebaP< gdeﬁﬁeExéﬁéﬁem@l )dpPasd ned
3-f 1l uor o-pheny
l(lgﬁagp&etéﬁgéhyﬂ?ﬁ REEGEIHERANLE- Fhp- GREg way as in

SHA G hothyP GOFEr: EaB0-NG) SwaC RYBTS) 788 FiF-t hEYaié 2

a Exanple 2 to obtain the title conpound (500
WW§¥e g%ﬂgs a white sol i d. 1H NVR (400 MHz, DMVSO- d6):

R e R

(1H, brs), 8.89 (1lH, 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 = 8.6
Hz), 4.51-4.47 (3H, m), 3.57 (2H, t, J = 5.9 Hz), 2.76
(24, t, J = 5.9 Hz), 2.73 (3H, s), 2.11 (2H, 4, J = T7.0
Hz), 1.94-1.91 (2H, m), 1.78-1.74 (2H, m), 1.69-1.53 (1H,
m), 1.40-1.28 (2H; m), 1.12-1.02 (2H, m);

MS (ESI) m/z: 514 (M + H)".
(Example 66) trans-6-[3-(3-trifluoromethyl-phenyl)-

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

carboxymethyl-cyclohexyl ester.

0.
o R \H/
0
HO



7.33-7.27 (2H, m), 7.23 (1H, d, J = 8.3 Hz), 7.11-7.08
(2H, n), 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, J =
5.7 Hz), 2.12 (2H, d, J = 7.0 Hz), 1.95-1.91 (2H m,
1.77- 1.73 (2H, n), 1.68-1168 €1H m), 1.39-1.30 (2H

m, 1.12- 1.01 (2H, m; M5 (ESI) nlz: 470 (M + H)+.
(Exanpl e 68) trans-6-(3-mtolyl-ureido)-3, 4-di hydro-
1H i soqui nol i ne- 2- car boxyl i ¢ acid 4-carboxynet hyl -
(65&) obexyl (est el r1udemethiil N¥NehyEHByurei@o)L€la-O/ 0
~I 1 ( HO O (68a)
d6n{3ror1vtybo4u£hd0indr4-0dbhydkoi 1t ksaquicaeki-pat
carboxylic acid tert-butyl ester The title conpound
efdet3 g, 99% was obtained as a white solid in the
sane way as in Exanple (26a) from 6-
am MheN-Boks IGauRund et t abhydy oi Sogut hbkt hee (Y451dy) was
and mtolyl isocyanate (0.45 mL). 1H NWR (400 MHz,
.optﬁggyd as epﬁﬁ}te $036d61¢4tP6H5aW? way7afglplﬁxa@@le
J =7.7 and 7.6 Hz 7.12 Hz), 6.90
(£ep) §rom & ?mar‘Prz%N 20291<§H3 §yte§r§@yé§ﬂlsowérolme

%é§3 S? énd 3Jt;1§luoro%et%y§0 enyl 1socyana@9H 0. %)
m% (1 2,3,4-tetrahydro-isoquinolin-6-yl)-3-mtolyl-

'"H NMR (400 MHz, CDCl;3): 8 (ppm) = 7.68 (1H, brs), 7.62
(1, d, J = 8.6 Hz), 7.42 (1H, dd, J = 7.8 and 7.8 Hz),
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—(l,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-1H-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, § = 7.1 Hz), 7.29 (1H, 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).



urea hydrochloride The title conpound (918 ng, 97%

was obtained as a pale pink solid in the sane way as
in Exanple (22b) from

6- (3-mtolyl-ureido)-3, 4-di hydro- 1H i soqui nol i ne- 2-
carboxylic acid tert-butylle8ter (1.13 g) obtained in

Exanple (68a). 1H NVR (400 WHz, DVMSO-d6): S (ppm =
9.10 (1H, brs), 9.07 (1H, s ), 8.97 (1H, s ), 7.40
(1H, d, J =2 . 0 Hz), 7.30- 7.27 (2H, m, 7.23 (1H,
(B6cy Erond-biz 33 7315 i%thoggmeéh 1- %h%n?@@ —hr 815@Er3 4-
7.12 (1H, d, Hz), 6.79 {
dtB}drér1@—i8bhu§hol$n862(2&kbbxyi1e 6c2dHz), 2 97

(2H, t, J =6.1 Hz) , 2.27 (3H, s) (68c)
chrhngyietByrtgtybhargildeyt8r4- di hydro- | H

i soqui nol i ne-2-carboxylic acid

4- caMdoxyhetdiye r cyed Olrexy | quast etatbrhyyiesderwgs75

ng, quantitative yield) was obtained in the same way
ogga;ﬁegxaﬁppge(péyefwéﬁ1@Faﬁg Example (le) from trans-

4- hydr oxy-cycl ohexyl )-acetic acid neth{l ester 289
agﬁydéﬁﬁﬁuﬁéalPHeEXihpﬁéeFia)aﬁﬁé methyl ester (289 mg)
tetra

opg%qasﬂown%aw%- T8 oFpE. e,rég-waff&emrame&@yegsgl

offBhy 19042000 1 ExauplLe, (68D) - ois TRt i, o9Let 575

_tit 9. MUgy oW o
hgé#égﬂw hE%NR'%ﬁgo&%ﬁggﬁﬂglhég it %%gﬁ)aj6%§¥i (@Mﬁ
m%%hy& @gte§1W64%)mg$ @Z (Eydr%hyzéd3ag(%ﬁed@amé wa %s

@n@xzm%lbhf t% Q&taﬁthhé tdtZe8 comde)undd. (B30 I, ®5ml
= 7.4 FE) 4.51-4. 46

as a white solid.

4 NMR (400 MHz, DMSO-d6): & (ppm) = 12.1 (1H, s), 9.15
(1H, s), 8.85 (1H, s), 8.04 (1H, s), 7.57-7.49 (2H, m),
7.35 (1, s), 7.31 (1H, d, J = 7.4 Hz), 7.23 (1H, dd, J =
8.2 and 1.6 Hz), 7.10 (1H, d, J = 8.2 Hz), 4.51-4.47 (34,
m), 3.57 (2H, t, J = 5.9 Hz), 2.76 (2H, t, J = 5.9 Hz),
2.12 (24, d, J = 7.4 Hz), 1.95-1.91 (2H, m), 1.77-1.74
(2H, m), 1.68-1.63 (1H, 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



(3H m, 3.57 (2H, t, J =59 H), 2.75 (2H, t, J =
6.1 Hz), 2.27 (3H s), 2.11 (2H, d, J = 7.0 Hz),

1, 95 1.91 (2H, m), 1.78-1.74 (2H, m), 1.68-1.62 (1H
M, 1.39-1.29 (2H n), 1.11-1.02 (2H m), M (ESI)
m z: 466 (M H)+. (ExanplLe289) -

trans-6-[3-(4-trifl uoronethyl-phenyl) -

urei do] - 3, 4-di hydro-| Hi soqui nol i ne-2-carboxylic acid
4- car boxynet hyl -cycl ohexyl ester - 204 HH 3"Y ,ON
aM,rNO F OF HOO F(69®H

) - phenyl isocyanate
(O 51 nmL). 1H NNR (400 MHz, CDC13) : 6 (ppm =
(B.786- B-43-((3HL lngoro- pheﬁglﬁiﬁiquud ﬂﬁ“4tﬁﬂﬁ&dﬁ§+lﬁﬁ
3.63 (2H, t, J =6.1 Hz), 2.78 (2H, brs) , 1.52 (9H
ispquipedppe-2- carboxyllc ac1d tert-butyl ester

1-(4-trifluoronethyl-phenyl)-3-(1, 2, 3, 4- tetrahydro-
|soqEPﬁoFFﬁlG §PTPGP8§ ﬁ}d?écﬁkoﬂ?é@tTﬁétﬂ Vel gield) was

o%%gg%% a 851w”%t 990 Q%%'Eg%éﬂ%ay as in Example

(26a) from 6-amino-2N-Boc-1,2,3,4-tetrahydroisoquinoline
(745 mg) and 3-fluoro-phenyl isocyanate (0.41 ml).
'H NMR (400 MHz, CDCls): & (ppm) = 7.39-6.59 (5H, m),
7.24-7.19 (2H, m), 7.04 (1H, d, 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 (SH, 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).
'H NMR (400 MHz, DMSO-d6): & (ppm) = 9.44 (1H, s), 9.24
(1H, s), 9.15 (1H, brs), 7.52-7.49 (1lH, m), 7.39 (1H, d,
J=1.9 Hz), 7.33-7.28 (2H, m), 7.14 (1H, d, 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).



yellow solid in the same way as in Exanple (22b) from
6-
[3-(4-trifluoronethyl-phenyl)-ureido]-3, 4-di hydro-1 H
i soqui nol i ne-2-carboxylic acid tert-butyl ester (1.00
g) obtained in Exanple €£62a). -1H NVR (400 MHz,
DVSO-d6): 6 (ppm = 9.62 (1H s), 9.30 (1H, s), 9.13
(1H, brs), 7.68-7.62 (4H, nm, 7.40 (1H, d, J = 1.9
Hz), 7.32 (1H, dd, J = 8.4 and 2.1 Hz), 7.15 (1H, d,

%7Eé8t§a5%l6—4323BL%Wuo§bvp%e%§1$—§4eQéH’—@)4—%ﬂ@%dro—
1htag%q@whalﬁﬂeLQLEb@ngy&&hybc@ﬂemybhr%b&yﬁ@kﬁ%rL
di hydro- 1Hi soqui nol i ne-2-car boxylic acid 4-
cganboxyryet bgleeycl ohexyl ester Methyl ester (800 ng,
guantitative yield) was cbtained in the sane way as
in Planpye ¢ébedrfbBdtmansguantitative yield) was
(4-hydroxy-cycl ohexyl )-acetic acid nethyl ester (362
Oﬁ@ﬁln@@tapnééelﬁaEﬁaWBWea@ldP FH@OPLEe4- ﬂﬁlfﬁ&@ﬂbﬁéﬁmﬁ*
phenyl)-3-(1, 2, 3, 4-tetrahydro-i soqui nolin-6-yl)-urea
Hy@w@crﬁwrucoré LoBsg Vi) 266t dicné& Lion mekanE €SEegh) 28thing)

met hyl ester. (80 was hydrolyzed in the sane wa
R A A SRR K P e i e

?ﬂé’ 3,93 %tvr\'{%lh%/% g0l %qgé'?'lfgﬂ Hﬁg) urgagD%B% @hj)orlde
§§%8E@‘6éb%%@n§@)ug ﬁ%%n&ﬁ%il%?fi. Tgﬁghhgtgyégeg%gr
%8@111%5 4Zza%3'ﬂyd@o1y%e%7 l(nZ'ﬂhet sa*;na w@zyl a'éz)ln Hea ?gale 2
tl> %t(aalﬂ tms)a tlltl%r l:o?réso(u%ld ﬂf)&o Jng§8'839/53 a(slb; white
SOlld.

'H 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
(2H, 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, J = 5.7
Hz), 2.12 (2H, d, J = 7.0 Hz), 1.95-1.91 (2H, m), 1.77-
1.73 (24, 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-
1H-isoquinoline-2-carboxylic acid 4-carboxymethyl-

cyclohexyl ester



1.29 (2H, m, 1.12-1.03 (2H, m ; M5 (ESI) mz: 520 (M
+ H) +. (Exanple 70)

trans-6-[ 3-(3-ethyl -phenyl)-ureido]-

3, 4-di hydr o- 1Hi soqui nol i ne- 2-carboxylic acid 4-

car boxynet hyl - cycl ohexyl-esper-- 206 HH \ N / CH3
\ NMl I ( O /N/ O O7il( HO O (70a)

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

i soaui nol i ne-2-carboxylic acid tert-butyl ester The
title conpound (1.19 g, quanytatjve yield) was

obt ai ned as a whit |idi G in
Exanple (26a) fr

6- am no- Boo< 1 3, ahydroi s oline (745
ny hyrﬂﬁﬁgnyl I Socyanate (0.51 nmL). 1H NMR
(400 DC13p: 6 (ppm = 7.37 (1H, brs), 7.23 (1H,

HO T 78 Hz), 7.21 (1H, d, J = 7.5 Hz), 7.14 (1H,

d, J =8.6 Hz), 7.10-6.89 (3H, n), 6.95 (1H d, J =
(884) biz)3-16-751y1tarbisy) -3, 50d{Rpirey 1H3150q02R01line-2-
brs), 2.74 (2H, brsé 2.61 (2H, g, J = 7.8 Hz), 1.50
c@gbpxs}101aQ1d 18F utyl—evtarkz) ( 70b) '

1- (3-et hyl - phenyl )-3-(1,2,3, 4-tetrahydro-

i sothihoti -B-AmRWRA hydroch o7 bl)e was obtained as a

white sclid in the same way as in Example (26a) from 6-
amino-2N-Boc-1,2,3,4-tetrahydroisoquinoline (745 mg) and
m-tolyl isocyanate (0.45 mL).
'H NMR (400 MHz, CDClsz): & (ppm) = 7.36-6.74 (6H, m),
7.18 (1H, dd, J = 7.7 and 7.6 Hz), 7.12 (1H, d, J = 8.3
Hz), 6.90 (1H, 4, J = 7.4 Hz), 4.49 (2H, s), 3.58 (2H,
brs), 2.73 (2H, t, J = 5.7 Hz), 2.30 (3H, s), 1.50 (8H,
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).
'H NMR (400 MHz, DMSO-dé6): & (ppm) = 9.10 (1H, brs), 9.07
(1H, s), 8.97 (1H, s), 7.40 (1H, 4, J = 2.0 Hz), 7.30-
7.27 (2H, m), 7.23 (1H, d, J = 9.0 Hz), 7.15 (1H, dd, J =

7.8 and 7.8 Hz), 7.12 (1H, 4, J = 8.2 Hz), 6.79 (1H, d, J



The title conpound (977 ng, 98% was obtained as a
white solid in the sane way as in Exanple (22b) from
6-

[ 3-(3-ethyl-phenyl)-ureido]-3,4-di hydro-| Hisoquinolin
e- 2-carboxylic acid tert-butyl- ester (1.19 Q)

obtained in Exanple (70a) 1H NVR (400 MHz, DMSO- d6):

6 (ppm = 9.06 (1H, brs), 8.99 (1H, s), 8.92 (1H, s),
7.41 (1H, d, J =1.6 Hz), 7.33 (1H, s), 7.29-7.23
=(3'."4 mzé 741%9”&'&1 d§2 J 3% 3% 8(2%”0' t7 % HZ)@ 22§}z])32§)2%@7
Q%H tS) g 3 %913r1%5 (%H,27m) ,3H2 %8 (2H t, J =6.2 H),
267(2H q, J = Hz) 7(3H, t, J =7. 6 Hz)
(686¢) trans-6- (3-m- tolyl ureldo) -3,4~-dihydro-1H-
trans-6-[3-(3-ethy|-phenyl)-ureido]-3,4-dihydro-lF+
ils®agunnaknee22-caabboxlliicc aatidd 4-carboxymethyl-cyclohexyl
4- car boxynet hyl - cycl ohexyl ester Methyl ester (740
esgerquantitative yield) was obtained in the sane way
as in Exanple (le) fromtrans- . .

(4- WYBEBXY- 85EFBhERYP) NEceBianaé d tAFENYT 26t eWaE362
n%) obtained in Exanple (l1d) and

o] @3n@phyp 6ﬁ§h¢@pe3way as 1in Example (le) from trans-

bt SR Y o oo
h th I
o550 DL S, () e ef:én st sar

t d
FRPR A e e EE
i%ﬂ%%ﬁédl@n(%ﬁaﬁﬁbe : (1HThds dhethyd: @ste), (6.782mg)

H, d, Hz), 4. 52 4.46 (3H, m, 3.57 (2H T,
whs= iy diE)ze .16 thdH sdme vay 8 T )Exadadle 2 to obtain
the title compound (499 mg, 89%) as a yellow solid.

'H NMR (400 MHz, DMSO-d6): & (ppm) = 12.1 (1H, s), 8.69
(14, s), 8.67 (1H, s), 7.32 (2H, d, J = 8.0 Hz), 7.22 (2H,
d, J =8.6 Hz), 7.15 (1H, dd, J = 7.6 and 7.7 Hz), 7.08
(l1H, 4, J = 8.6 Hz), 6.78 (1H, d, J = 7.4 Hz), 4.51-4.46
(3H, m), 3.57 (2H, t, J = 5.9 Hz), 2.75 (2H, t, J = 6.1
Hz), 2.27 (3H, s), 2.11 (2H, 4, J = 7.0 Hz), 1.95-1.91
(2H, m), 1.78-1.74 (2H, m), 1.68-1.62 (1H, m), 1.39-1.29
(24, 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



(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; M (ESI) niz: 480 (M + H)+.
(Exanmpl e 71) trans-6-(3-p- t2algyl—urei do)- 3, 4-di hydro-
1H i soqui nol i ne-2-carboxylic acid 4-carboxynet hyl -
cycl ohexyl ester - 208 HH N O3""ONI :::rNy O/
CHII 3 HOO(71a)

6- (3-p-tolyl-ureido)-3, 4-di hydro- 1t+|squ|noI|ne 2-
carboxylic acid tert<huty | e conpound
(1.14 g, quantitative ) wa £

solid in e e 2 p Exampl e 6a) fIFom
' -ogaigé 3,74-t éfr ahydr oi soqui'nol (745
| osocyanate (0.45 nlL). 1H NWR (400 MHz,

. S(ppm = 7.36-7.25 (1H m, 7.23 (2H d, J =
8.2 Hz), 7.15 (2H, d, J = 8.6 Hz), 7.06- 685(2Hn)
@9?:3 6-H6((2Ht mHE L ubrsme2 L ®herd BT (i2H do bry)4- 2. 78
t, J =59 Hz), 2.33 (3H, s), 1.49 (9H, 9).
d@%y@go 1H-isoquincline-2-carboxylic acid tert-butyl

1-(1, 2, 3, 4-tetrahydro-i soqui nolin-6-yl)-3-p-tolyl -
&4 hydrochl ori de

The title compound (1.00 g, 77%) was obtained as a
white solid in the same way as in Example (26a) from 6-
amino-2N-Boc-1, 2, 3,4-tetrahydroisoquinoline (745 mg) and
4-trifluoromethyl-phenyl isocyanate (0.51 mL).

'H NMR (400 MHz, CDCl3): & (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).

(69b) 1-(4-trifluoromethyl-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-
isoguinoline-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
(1H, 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).



The title conpound (921 ng, 97% was obtained as a
white solid in the sane way as in Exanple (22b) from
6- (3-p-tolyl-ureido)-3,4-dihydro-1Hisoquinoline-2
carboxylic acid tert-butyl ester(1.14 g) obtained in
Exanple (71a). 1H NWVR (46028WHz- DVSO-d6): S (ppm) =
9.07 (1H, brs), 9.02 (1H, s ), 892 (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, d, J = 8 2

?éé% ér%?s%%ﬁ 13dy 4JtTl%luo§oHéan§ %ﬁe&%ﬂ uf%%%o &b,4_

d%hy(maC)lHtaaeguén(ﬁlaetql-xla-r%@ydq)c %c&admhydro I H
i soqui nol i ne- 2-car boxylic acid

cAroarosy ARl byl cepakalyaxglstegst er Methyl ester (719

ng, quantitative yield) was obtained in the sane way

as i Metxahpeetéte)sbbomytrgnsntitative yield) was

(4- hydr oxy-cycl ohexyl )-acetic acid nethyl ester (362

cimy e inelt annédei saBeamplye asi dp &xdmple (le) from trans-

1,2, 3,4-tetrahydro-

ﬁsgdﬁﬁﬁ@WrﬁYGlyhﬁX?l@“@@ﬁFPIU@§éth§@@M¥(ﬂﬁﬁﬁ?(Qﬁﬁﬁ mg)

obt ai ned i n_Exanp Thi s et hyl ester

OPngn@@) lnmés‘@ﬁ%neol }?éd a1nﬁi tlhé‘ls&ﬁéf\wrﬁnqtﬁl@(‘anpl e

%ﬁ eﬁbg 1 € t|t| e o%un%ﬁ%éﬁ T{ 661@ _urea
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ib @xﬂ%ble1295016%¥dﬁﬁitﬂgatikig7dbﬁ5%dﬁﬁ4 a9 mg, 84%)

as a white solid.

'H NMR (400 MHz, DMSO-d6): & (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 (1H, d,
J = 8.6 Hz), 4.51-4.47 (3H, m), 3.57 (2H, t, J = 6.1 Hz),
2.76 (2H, t, J = 5.6 Hz),v2.1l (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



1.68-1.62 (1H, m, 1.39-1.29 (2H, m, 1.12-1.02 (2H,
m; M (ESI) mz: 466 (M+ H+. (Exanple 72)
trans-6-[ 3-(4-isopropyl - phenyl) -

urei do] - 3, 4-di hydro-| Hi soqui nol i ne-2-carboxylic acid
4- car boxynet hyl -cycl ohexybogster - 210 HH aN ~ N
ICO0 O~1-1( Y HO O (72a)

6- [ 3- (4-1i sopropyl - phenyl ) -urei do] - 3, 4-di hydro- 1 H

i soqui nol i ne-2-carboxylic acid tert-butyl ester The
title conpound (1.23 g, quantjtat |Hve yi el d) was

obtai ned as a white =qli Nhe ¥ J S

1, ahydooi soquipol i ne (745
ropyl - phenyl isocyanate (0.58 nL). 1H
CEB) : S (ppm = 7.37-6.75 (5H, m ,
= 7.8 H), 7.16 (2H, d, J = 8.6 Hz),
4.49 (2H s), 3. 57 ( 2H, brs) 2.90-2.83 (1H, m, 2.72
("2, to-(3F (B-Ethyi-lﬂzl)enyll S@r(eglelo}s-)3 4]:@2213/(@1& 1dH J =
7.0 Hz). (72b)

Lﬁq@mqm@égm@pﬂ-qﬂﬂgﬁﬂyﬂi@-@ﬁ izl Feqtdutaty drsger

i soqui nolin-6-yl)-urea hydrochloride The title,
con‘pgbﬁdt%ilmcﬁmpaﬁﬁﬁtl atPver yHéP&Fl\Ké§lV8bﬁféieﬁéd 4ss

B S S T % LSS (e

R A e
n%q) an% (30—@9hy‘l—%h]e]n§xllH'soth%)natge O&) .51 mL).

'H NMR (400 MHz, CDCls): & (ppm) = 7.37 (1H, brs), 7.23

(14, 4, J = 7.8 Hz), 7.21 (1H, 4, 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), 3.5% (2H, brs), 2.74
(2H, brs), 2.61 (2H, g, J = 7.8 Hz), 1.50 (9H, s), 1l.21
(3H, t, 0 = 7.4 Hz).
(70b) 1-(3~-ethyl-phenyl)-3-(1,2,3,4~tetrahydro-
isoquinolin-6-yl)-urea hydrochloride

The title compound (977 mg, 98%) was obtained as a
white 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).
'H NMR (400 MHz, DMSO—d6I): & (ppm) = 9.06 (1H, brs), 8.99
(1, s), 8.92 (1H, s), 7.41 (1H, d, J = 1.6 Hz), 7.33 (1lH,
s), 7.29-7.23 (24, m), 7.18 (1H, dd, J = 7.8 and 7.8 Hz),

7.13 (1H, 4, J = 8.6 Hz), 6.83 (1H, d, J = 7.0 Hz), 4.20



(1H, 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 (2H d, j = 8.6 Hz), 7.12 (1H d, J = 8.6
Hz), 4.19 (2H, s ), 3.38-3.34 (2H, m, 2.97 (2H t , J
=6 . 2 Hz), 2.86- 2.79 (1bp7m-, 1.18 (6H, d, J = 7 .

0 Hz). 211 (72c)
trans-6-[ 3-(4-isopropyl - phenyl)-ureido] -3, 4-
di hydr o- 1H-i soqui nol i ne- 2-car boxylic acid 4-

(%ﬁrbgﬁy”§E§$L39¥§g$Eazgh)eSb?PgZﬁb@Y'tesbeE 6761 g,

quantitative yie bbt a ih the 'same ‘way as

ol B7Exampl g (oL fremgbians- 17 (3x, t, J = 7.6 Hz).
(4- hydr oxy-cycl ohexyl )-acetic acid nethyl ester (362

(M9)) ebktaikned [i3n (Bxamphe-phdhyandureido] -3, 4-dihydro-1H-
1-(4-isopropyl - phenyl) - 3-

i6bgRidcdihetpabydboxiysoguiardld B—Gaooxyteahyl-cyclohexyl
hydrochl oride (519 ng) obtained in Exanple (72b)

eflies nmet hyl ester (761 ng) was hydrol yzed in the sane
way as in Exanple 2 to obtain the title conpound (640
nmy, ¥evhvaseatehi {é40sv0i dIUARNtANIVRELZO0YVEIZD) DVBS- d6) :

8 (ppm = 12.1 (1H, s), 8.63 (1H s), 8.62 (1H s),
cptagnegHind thy sSages way) as7 133 Expmplay(lep. frqmprans-

PEY LM ATV R LM LT
FOrirEa P o) 20f g6 PSP Y P 1 7
g e
958 G Bpmamiihe (o). mie setn csee
(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-d6): & (ppm) = 12.1 (1H, s), 8.63
(2H, s), 7.33 (2H, s), 7.24-7.15 (3H, m), 7.08 (1H, 4, 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, 4, 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-
l1E-isoguinoline-2-carboxylic acid 4-carboxymethyl-

cyclohexyl ester



urei do] - 3, 4-di hydr o- 1Hi soqui nol i ne- 2- carboxylic acid
4- carboxynet hyl - cycl ohexyl ester - 212 H H CclYT11 O
O HO O (73a)
6-[3-(4-tert-butyl-phenyl)-ureido]-3,4-di hydro-| H

i soqui nol i ne-2-carboxylic agigd-tert-butyl ester The
title conmpound (635 ng, quantitative yield) was
obtained as a white solid in the same way as in
Exanple (26a) from

6- am no- 2N- Boc- 1, 2, 3, 4- tetrahydroHsqu|noI|ne (372

ng) and 4-tert- buty he a O 32 m.). 1H
CDC1 : opn) J= 8.6
7.27 2ﬂ£>d, N 3 ). 29- 5H m, 4.51

br's), 2.77 (2H ="GHy9 Hz),
1;31 (9H, s). (73b)
-phenyl)-3-(1, 2, 3, 4-t et rahydr o-
i soqui nolin-6-yl)-urea hydrochloride The title
(GompotnRd 3532 oty L ~quantiot at3i, e diireidd)o iéis- 1 soist i rveld rees-2 -
a %ale yellow solid in the same way as in Exanple
cezPPRYLiemaGid3 tegirentyButeghenyl ) - ur ei do] -
3, 4-di hydr o- 1H i soqui nol i ne- 2- carbox¥L|c acid |
tert That §Et1esFeRPPBRE () LAbfai AEAN] ﬁtE%éffﬁl §ietda) was

ét@zne(dl%%o W%etﬁssefﬁd) . S R ey viay ap oy Hgale

6@@ %%ﬂm amjno—%g g & f %Qﬁ%%. %Pfﬁﬁﬂis%ﬂu%ﬂq}lne
%4% lﬁ%) 611%_% (t%]]_.'yzl ss)o’cy%n%%e 4(52|?‘1L , 2.98 (2H,

'H NMR (400 MHz, CDCl;): & (ppm) = 7.36-7.25 (1H, m),

7.23 (2H, 4, J = 8.2 Hz), 7.15 (2H, d, J = 8.6 Hz), 7.06-
6.85 (2H, m), 6.73-6.56 (2H, m),.4.51 (2H, s), 3.61 (2H,
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-dihydroc-1H-isoquinoline-2-
carboxylic acid tert-butyl ester(l.14 g) obtained in
Example (71la).
'H NMR (400 MHz, DMSO-d6): & (ppm) = 9.07 (1lH, 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 (l1lH, dd, J = 8.5 and 2.2 Hz), 7.11

(1H, d, J = 8.2 Hz), 7.08 (2H, d, J = 8.6 Hz), 4.18 (2H,



(9H, s). 213 (73c) _
trans-6-[3-(4-tert-butyl -phenyl)-ureido]-3, 4-
di hydr o- 1H i soqui nol i ne- 2-carboxylic acid 4-
car boxynet hyl - cycl ohexyl ester Methyl ester (782 ny,
quantitative yield) was -obtained in the sane way as
in Exanple (le) fromtrans- :
(4- hydr oxy-cycl ohexyl )-acetic acid nethyl ester (361
ng) obtained in Exanple (Id) and
sﬂ (§ §¢I§ ?PtYéHPhﬁ?Y'i 37 (2H, g 9= 6.1 H2), 2.24 (3,
t et rahydr o- |squ|noI|n -yl)-urea
ydrochlorlde (539 ny) obtained in Exanple (73b).
his methyl ester (782 ng) was hydrolyzed in the sane
(Way) asrafsEzanpte-2010-abtadn) tBestdt hedeorpaund (653
ng, 86% as a white solid. 1H NVR (400 VHz, DVSO d6)
isoSu{pphine-22cadrbdklylsy acB8d74-cé2bboxbmerhyl-8¥c(2Hexyl
d J=9.0Hz), 7.32 (1H, d, J = 1.9 Hz), 7.29 (2H,
edted = 9.0 Fh) 7 22 (1H, dd, J = 8.2 and 2.0 Hz),
7.07 (1H, d, = 8.6 Hz), 4.51-4. 46 (3H, nlé 3.56
(2HMethyl ﬁ%tqr Hﬁz3192m<?5 W@Pt%‘ta‘gl“eﬁyae ), "@Sll
(2H, d, J = 7.1 Hz), 1.95-1.90_(2H, .m, 1.77-
oﬁ)‘—a‘%desnlt@g EIEE WRY, ai 389. EX%@D&-EH 1y -rfmzé @ﬁ‘
508

RERkABPE 57 0 PRREY) ”%C%élsy%ﬁ SRR - G o] 22 )
R T R R A L Y
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.

'H NMR (400 MHz, DMSO-dé6): & (ppm) = 12.1 (1H, s), 8.61

(1H, 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, d, 0 = 7.0 Hz), 1.95-1.91 (2H, m), 1.77-1.73 (2H, m),
1.68-1.62 (1H, m), 1.39-1.29 (2H, m), 1.12-1.02 (2H, m);

MS (ESI) m/z: 466 (M + H)'.

(Example 72) trans-6-[3-(4-isopropyl-phenyl) -
ureido] -3, 4-dihydro-1H-isoquinoline-2-carboxylic acid 4-

carboxymethyl-cyclohexyl ester



\' M /N~\V \\N O~ I( HO O (74a)

6-[ 3- (3-cyano- phenyl ) - urei do] - 3, 4-di hydro-I H

i soqui nol i ne-2-carboxylic acid tert-butyl ester The

title conpound (785 ng, quantitative yield) was

obtained as a white solid 210t ke sane way as in

Exanple (26a) from

6- am no- 2N- Boc- 1, 2, 3, 4-t et rahydr oi soqui noli ne (497

ng) and 3-cyano- phenyl isocyanate (346 ng). 1H NWR

(400 MHz, CDC13) : 6 (ppm =H. 75H6 50 (6H, m 7.65

(1H, d, J = 8.6 Hz : .8 and 7.8

Hz), 7.33 (1H, d, : s) 3.63 (2H
= (74b)

npo-nd 657 ng, quantitative yield) was obtained as
a pale ye||OMISO|Id in the sane way as in Exanple
(7220) 6frlém (B-I3op3-c@yamehsieny|unaid o] 3 #ihydro-1H~
di hydr o-1 Hi soqui nol i ne-2-carboxylic acid tert-butyl
isoaadnEtdn ey CFRaYad G R Bfarkfi e rdayl e R (400
9. 12TbthlBS§) C°§Pégg%pml 23 gj(}lﬂf“%%ﬁ&lfeoy(lﬁzlf was
FAATFAG B PO 1 A ST FY dha B Pigpe
%26%5 (f m %' ééln(oz}% 'é%:)c\] lf %Q’g({lgegﬁyz% 01359%c§13;i'§ollne
43N S La%d( %W&H}ﬂ%ﬁewﬁlﬂéﬂcfeﬁa@é hyelrs Int:)
'H NMR (400 MHz, CDCls): & (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
(24, s), 3.57 (2H, brs), 2.20-2.83 (1H, m), 2.72 (2H, <t,
J = 5.7 Hz), 1.50 (9H, s), 1.22 (6H, d, J = 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, gquantitative 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-
lH-isoquinoline-2-carboxylic acid tert-butyl ester (1.23
g) obtained in Example (72a).
'H NMR (400 MHz, DMSO-dé6): & (ppm) = 9.11 (1H, brs), 9.00
(14, 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 Hé), 7.15
(2, 4, § = 8.6 Hz), 7.12 (1H, d, J = 8.6 Hz), 4.19 (2H,
sy, 3.38-3.34 (2H, m), 2.97 (2H, t, J = 6.2 Hz), 2.86-

2.79 (1H, m), 1.18 (6H, d, J = 7.0 Hz).



I soqui nol i ne- 2-car boxylic acid

4- car boxynet hyl - cycl ohexyl ester Methyl ester (498
ng, 81% was obtained in the sane way as in Exanple
(le) fromtrans-(4-hydroxy-cycl ohexyl)- acetic acid
met hyl ester (301 ng) obtapned-in Exanple (ld) and

1- (3-cyano- phenyl)-3-(1, 2, 3, 4-t etrahydro-

i soqui nol i n-6-yl)-urea hydrochl oride (411 ng) obtai ned
in Exanple (74b) . This nmethyl ester (498 ng) was

g obyagd-sLnsthe-same vay.apin ramle 2 La gbtai

etit conpound as a pal e yel'l'ow

d§9§a§o lH NYB,(:408 1 MHz - 2DVE@E6)1 16 GRAR) 4= 12.1 (1H
(1H s), 8.85 (IH s), 7.99 (IH ), 7.67

céiHonme&hy18c§cthbxyZ 49telH, dd, J = 8.0 and 8.0
Hz), 7.42 (1H, d, = 7.1 Hz), 7.33 (1H s), 7.24
(1F|Mdthﬁl—egtérkm76l7m@1 Glbkntidatdve 8i61H#y)was
4.51-4.47 (3H m, 3.57 (2H, t, J =5.7 Hz), 2.76
op2Hined In=the3skHmp, wayl2as(2H Ekample 71e)HLrom trans-
1.95-1.91 (2H,. m, 1.77-1.74 (2H, m, 1.68-1.62 (1H
ﬁrhydrogg-$y290@zﬂylﬁra02t}2-quﬁ rEfhyd) esBr( ESI62 mg)
mz:. 477 (M + H)+.
OPFéﬁéleé ftgl @gaap&ét H;lrﬂérrﬁﬁal &heﬁr‘ﬁwl)soprowl phenyl)-3-
dro IH-|so i.nol 1 ne-2-car box cid
R TRy LGy AR et e 1216 Sagh s o e e
@&% m% o%talnegH%n Example (72b). This methyl ester
(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
(14, s), 8.62 (1H, s), 7.36 (2H, d4, J = 8.6 Hz), 7.33 (1H,
m), 7.21 (1H, 4, J = 8.3 Hz), 7.14 (2H, d, J = 8.6 Hz),
7.08 (1H, 4, 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, 4, §J = 7.0 Hz), 1.95-1.91 (2H, m), 1.77-1.73
(2H, m), 1.68-1.62 (1H, m), 1.39-1.29 (2H, m), 1.18 (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~-isogquinoline-2-carboxylic acid 4-

carboxymethyl-cyclohexyl ester



O,0O/N/ 0 0O HO (75a)

6-[ 3- (3-di net hyl am no- phenyl ) - urei do] - 3, 4- di hydr o-

1H i soqu_nol i ne-2-carboxylic acid tert-butyl ester The

title conpound (1.23 g, quantitative yield) was

obtained as a white solid pi2the sane way as in

Exanple (28a) from

6- am no- 2N- Boc- 1, 2, 3, 4-t et rahydr oi soqui noline (745

ng) and 3-di et hyl am noani | i ne hydrochl ori de (627

ng). 1H NMR (400 MHz, CIKHS) H 6 gppn) = 7.33-7.15
4 4.52

t, J

6-ylQ-urea hydrochlorlde The title
.15 g, quantitative yield) was obtained as
a white solid in the sane way as in Example (22b

(fBem 6133 —aﬁmérbwwaﬁn@@fﬁh@ﬁymyfuﬁa(ﬁﬂﬁﬁrdihy ro-1H-
di hydro-| Hisoqui nol i ne-2-carpoxylic acid tert-butyl
leorinoL 123 -¢) CopPaixYdd O R BEaRSIE OBl SBFNVR (400
MHz, DMSO- d6) (1H, brs

br o TRe 8B keompBgnE 6635@? %uéﬁt&ﬁtla’e ylﬁg )pwas

@41“&%%86??6%% 3 s iledhe 15 88 R At
7{§dro AN Sl S digmi hyl A rho't@ﬁ@ﬂ%i%fé@@lféoﬁne

| soqui nol | ne-2-car’bdxylic aci
(372 mg) and 4-tert-butyl-phenyl isocyanate (0.32 mL).

'H NMR (400 MHz, CDCls): & (ppm) = 7.36 (2H, d, J = 8.6
Hz), 7.27 (2H, d, 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 (SH, s).
(73b) 1-(4-tert-butyl-phenyl)-3-(1,2,3,4-tetrahydro-
isogquinolin-6-yl)-urea hydrochloride

The title compound (539 mg, quantitative 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, 4, J = 1.6 Hz), 7.37 (2H,
d, J = 8.6 Hz), 7.29 (2H, d4, J = 8.7 Hz), 7.28 (1lH, dd, J
= 8.6 and 2.7 Hz), 7.12 (1H, d, 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).



car boxynet hyl - cycl ohexyl ester Methyl ester (207 ny,
41% was obtained in the sane way as in Exanple (le)
fromtrans-(4-hydroxy-cycl ohexyl)- acetic acid mnethyl
ester (223 ng) obtained in Exanple (I1d) and

1- (3-di net hyl am no- phenyl) 233( &, 2, 3, 4-

t et rahydr o-i soqui nolin-6-yl)-urea hydrochl oride (383
ng) obtained in Exanple (75b) . This nethyl ester
(207 ng) was hydrolyzed with an aqueous sodi um
(hydyoxi-dgsselyBi-qa-tertthat Q“’ghwmsdr@ai@bé}n{ﬂ,el—Z to
obtain the title conpound (136 ng, 68% as a gray
asabbdo-1h-NYB5(:400 1 MHz - 2DYEEEE)1 16 @eam 4= 9. 03 (1H,
brs), 8.89 (1H s), 7.38 (1H, brs), 7.32 (1H, s),
cArR6xfhbrhbisrycldh2y(lelstdd, J = 8.5 and 1.8 Hz),
7.09 (1H, d, J =8.6 Hz), 7.04 (1H, brs), 6.82 (1H
brs)Medh$R-dsdsr (8H2mhg, QusTt{Rptive Jield)OwHS),
3.01 (6H, s), 2.75 (2H, t, J = 5.9 Hz), 2.12 (2H, d,
optaiped inHehe $205- ¥agl aE2fn Frampler 7L1E )7 £ qPH tEgns -
1.68-1.61 (1H, m, 1.39-1.30 (2H, \ é:12-1.02:&%ﬂ
(i DY ESFY PV 33 “aEs ) £0CERBIE. FEer (361 mg)
trans-6-[3-(3-tert-butyl - phenyl) -

oRLEa6T- 5?4%a‘iaﬂ3?&reo-<¥ﬁ¥i &0Gu irlﬁo(lzli—ﬂf@-rf-—cbéjrtﬁ/o]x_ﬂl’ie@ye@c)i L
(é._., 2co$quoc—))éé%eﬁt6%gdir%%s%w¥ilo l%_%t—%r— ﬁ]) 8 u rl_é 4_| h ﬁh rYo chll loride

P oanor PR e RO = 0 "ot MR s
gt & GOMRRURG drb124 <& 198¥nhavassrebtai heds ash &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, 4, J = 9.0 Hz), 7.32 (1H, 4, J = 1.9
Hz), 7.29 (2H, 4, J = 9.0 Hz), 7.22 (1H, dd, J = 8.2 and
2.0 Hz), 7.07 (1H, d, 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, 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), 1l.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



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 (745
ng) and 3-tert-butyl-aniline (448 ng). 1H NWR (400
MHz, CDC13): 6 (ppm) = 7.36 (1H, dd, J=1.9 and 2.0
Hz), 7.30-6.88 (7H, m, 6.Z%4(%H brs), 4.52 (2H, s),
3.62 (2H, brs), 2.79 (2H, t, J =5.9 Hz), 1.50 (9H,
s), 1.31 (9H, s). (76b)
1-(3-tert-butyl-phenyl)-3-(1, 2, 3, 4-t et rahydro-

I soqui nol i n-6-yl)-urea hydroghl orjyde The title
conpound (1.06 g, guaqtitatiMe yik

(22b) fr o 6-P3- ’
3, &- di hf I H-fsoqui nol T’ne- 2- car boxyli ¢ aci d
t el - by est (1.24 g) obtained in Exanple (76a).
(2400 MHz, DVsO-d6): 8 (ppm = 9.02 (1H, brs),
8.96 (1H, s), 8.93 (1H, s), 7.49 (1H, dd,.J = 2.0 and
(248) HgY [3-T34¢yénblpdengl =~ tr8iHp) ~374,-89hyd2ze-(oH,
m, 7.20 (1H,dd, J =7.8 and 7.8 Hz), 7.12 (1H d, J
isoguenegjne72ocarhpryliglacig, terE-pugylz psterig (2H

s), 3.38-3.32 (2H, m, 2.98 (2H, t, J =6.0 Hz)_,
1.27T¥©Ffl%¥e.c?mﬁﬁﬁnd {785 mg, quantitative yield) was

ohFRYRFS- 15+ oBiaFRoRPHAto CarBoXSPTE daVa ). in Bxample
(GEant FHAT SuoiPay ahge-Sbcarnda en ey tiiTeciheline
O T os oS RE O P a0E: feosyP Rt i STl (223
By oBL g | e (a5 75550 (o, 0,
7.65 (1H, 4, J = 8.6 Hz), 7.39 (1H, dd, J = 7.8 and 7.8

Hz), 7.33 (1H, d,.J = 7.5 Hz), 4.51 (2H, s), 3.63 (2H, t,
J=6.1 Hz), 2.79 (2H, brs), 1.53 (9H, s).
(74b) 1-(3-cyano-phenyl)-3-(1,2,3,4-tetrahydro-
isoquinolin-6-yl)-urea hydrochloride

The title compound (657 mg, quantitative yield) was
cbtained 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).
'H NMR (400 MHz, DMSO-d6): & (ppm) = 9.55 (1H, s), 9.27
(1H, s), 9.12 (1H, brs), 8.00 (1H, dd, J = 1.9 and 2.0
Hz), 7.66-7.63 (1H, m), 7.50 (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, 4, J = 8.2 Hz), 4.20 (2H, brs), 3.39-3.36 (2H,

m), 2.98 (2H, t, J 6.3 Hz).



(1, 2,3, 4-tetrahydro-isoquinolin-6-yl)-urea

hydrochl oride (359 ng) obtained in Exanple (76b)
This nmethyl ester (521 ng) was hydrolyzed with an
aqueous sodi um hydroxide solution in the same way as
in Exanple 2 to obtain theyqtgitle conpound (395 ng,
78% as a yellow solid. 1H NWMR (400 MHz, DMSO-d6): 6
(ppm = 12.1 (1H, brs), 8.82 (1H, brs), 8.77 (1H
brs), 7.48 (1H, s), 7.34 (1H, s), 7.28 (1H, d, J =

{. 24: 3943 Lqg-
Peob Frandaf it &%‘ﬁa%éﬁ g LR R
- 3) L -
%%ﬁk %?l%ni g.ga %xy%1%4a%ggb4(gi#box§mg ;%i c%ci%he?yl
cfer 1.68-1.63 (1H m), 1.40-1.29 (2H m), 1.40 (9H,
s), 1.12- 1.01 (2H, m; MS (EST) mz: 508 (M + H)+.
(Exarglie, 7 @stdanse &5 (dy,0-8 D | waks €bisiod 118 4- th hylds Osame
1H-|soqu4 nol i ne- 2- car boxyl i ¢ acid 4-carboxynet hyl -
waeychohexytxespee 228) ErémChiBanbhk (ANny@rokMN-ckOLOhe®yl) -
~l 1 ( HO O (77a)
aﬁetseoatbdymeuhEld©$t8r4{aDhymgm oBtRspqdi Al Efemple
carboxyllc acid tert-but ester The title conpound
({d) 13ng, 199@6¢Mﬁ§©obhﬁﬂhgﬁ as (ar 2whi tetsdrrBYARorhe
same way, as in_Exa , : .
1 STRbUON: Bof- 1) b G780  BYRARVar BELOquIHaH FE) (PREaRgRd in

Egggple (74b) . This 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.

'H NMR (400 MHz, DMSO-d6): & (ppm) = 12.1 (1H, s), 9.07
(1H, s), 8.85 (14, s), 7.99 (lH, s), 7.67 (1H, d, J = 8.6
Hz), 7.49 (1H, dd, J = 8.0 and 8.0 Hz), 7.42 (1H, d, J =
7.1 Hz), 7.33 (1H, s), 7.24 (1H, d, § = 7.1 Hz), 7.11 (1lH,
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



o-tolyl |socyanate (0.45 nmL). 1H NWMR (400 MHz, CDC13)
: (ppm = 7.52 (1H, d, J= 7.5 Hz), 7.30-7.15 (5H,
m, 7.03 (1H d J =7.4 H), 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), 21A9 (9H, s). (77b)

1-(1, 2, 3,4-tetrahydro-i soqui nolin-6-yl)-3-0-tol yl -

urea hydrochloride The title conpound (938 ng,
quantitative yield) was obtained as a pale yellow
solid in the sane way as in Exanple (22b) from

6- (3-0-tol yl -ureido) - 3, 4- di hydro- | H CH,
i soqui nol i ne-2- carboxyli ¢_aci teht-b tyl kster (1.13
A Nd) - 0 MeH,
1H, ) (1H, brs),

.8 HZ 7.42 (1H, d,
(1H, dd J =8.3 and 2.0 Hz),

6. 95 (1H dd, J =7.2 and 7.2 Hz),
221 4 19 (2H s), 3.38- 3 31 (2H m, 2.98 (2H, t, J
= 2.26 QSH s). (77c¢) .
t7r5z§1ﬁs66 (33- ‘tdélf“;?I er@m@p-@h@iwlﬁydlrr@-u% -3,4-dihydro-
|sc§U|noI| - 2- carboxyllc ac

Fﬁ%&ﬁ%ﬁ%?ﬁ?r 2y REOITERHE© é§¥¥ﬁ'tﬁﬁﬁh§*iﬁﬁﬁeﬁsi?F19
™ BHELLLELT YRaKbED oo 901 IR LIS AR
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%BE$ %t%mﬁ6t%%ﬁ§E¥QmQBoc 1,2,3,4~tetrahydrqisoquinoline
|squ|noI|n- “yl)-3-0-tolyl'-urea hydrochlorlde(%476
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'H NMR (400 MHz, CDCl3): & (ppm) = 7.33-7.15 (2H, m),
7.03-6.77 (4H, m), 6.61-6.50 (3K, m), 4.52 (2H, s), 3.62
(2H, brs), 2.%6 (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-lH-isoquinoline-2-carboxylic acid tert-butyl
ester (1.23 g) obtained in Example (75a).
'H NMR (400 MHz, DMSO-d6): & (ppm) = 9.38 (1lH, brs), 9.18
(2H, brs), 7.40 (1H, 4, J = 5.8 Hz), 7.29 (1H, d, J = 8.2
Hz), 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).



was hydrol yzed with an aqueous sodi um hydroxi de
solution in the sane way as in Exanple 2 to obtain
the title conpound (638 ng, 91% as a white solid. 1H
NVR (400 MHz, DMSO-d6): 6 (ppm = 12.1 (1H, brs), 9.03
(1H, s), 7.97 (1H, s), 7-831¢1H, d, J = 7.8 Hz), 7.34
(1H, s), 7.23 (1H, d, J =7.5 Hz), 7.17 (1H, d, J

8.2 Hz), 7.13 (1H, d, J =7.8 Hz), 7.09 (1H, d, J

8.6 Hz), 6.94 (1H, dd, 7.5 and 7.5 Hz), 4.51-4.46

J =
(6%? Q}ané 8L @ZWB dimed 5 %émgnHlbhe%yaﬁ— ’idb]d% 24~

I w

54 3 Sy
dlh%ér% QQ Q%HquﬁkollnE221vE§bo& macnhc13 @&'1 62 (1H,
39-1. 30 m, 1.12-1.0 m; M (EST)

cE&box@ﬁ@tﬁMl*cUbtohex%Z2estE&a”p|e 78)

trans-6-[ 3- (3, 4-di net hyl - phenyl ) -

ur ei deth 3l dedit bydr ol Hugsogue nokveBeoBraanbaxyhi ehackdme
4- car boxynet hyl -cycl ohexyl ester HHNY N/ CH3 O
wby{ﬁsCHnlExampH@ ®1©78§yom trans-—- (4 hydroxy-cyclohexyl) -~
6-[ 3- (3, 4-di net hyl - phenyl ) - ureldo] 4-di hydro-| H
aﬁ§@q@|ﬁ@ﬂﬁn@ezhdér@§%ﬁﬂld28§|ﬁgtep@ﬂﬁﬂﬂﬂd-égtéﬁamﬂie
title conpound (1.19 gquantitative yleld) was
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P B o ROk TP iy 6l S o PSS g (383 o)

obtained in Example (75b). This methyl ester (207 mg)
was hydrolyzed 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 (1lH, brs), 7.32 (1lH, s), 7.26 (1lH, brs),
7.23 (1H, dd, J = 8.5 and 1.8 Hz), 7.09 (1H, d, 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, 4, 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-isogquinoline-2-carboxylic acid 4-

carboxymethyl-cyclohexyl ester



(745 ng) and 3, 4-di nmet hyl - phenyl isocyanate (0.50 niL).
1H NWMR (400 MHz, CDC13) : 8 (ppm) = 7.33-6.74 (5H m

, .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), 2.2274@H~ s), 1.49 (9H, s).

(78b) 1-(3,4-dinethyl-phenyl)-3-(1,2,3,4-tetrahydro-

i soqui nolin-6-yl)-urea hydrochl oride The title
conmpound (993 ny, quantitative yield) was obtained as
a pale yellow solid in the sane way as in Exanple
(22b) from 6-[3-(3, 4-di net hyl - phenyl ) - ureido] -

tert-butyl ester obt ed
1H NVR (400 M
9.8 ( 8 B, 7. A, J = 1.9 Hz),
7.97 (1 d, 8.4 and 2.1 Hz), 7.24 (1H, d, J =

Fg? ~NZ17 - @23 (1H dd, J = 8.2 and 2.4 Hz),

.11 (1H, d, J = 8.6 Hz), 7.02 (1H d, J = 8.2 Hz),
4.19 (2H, s), 3.37-3.31 (2H, m, 2.97 (2H, t, J = 6.2
(ABp,) 2-18-(8HEeg) -bREY3-EBENYY) (7860l -3, 4-dihydro-1H-
trans-6-[3-(3, 4-di net hyl - phenyl ) -ureido] -3, 4-
l@iowap@lmer@c&@irﬁ@lxm%é-czﬂ@&:%&am-@ué@ild egter

b t hyl - | oh I t hyl t 740
QuantTeatt viey FErBy ads | loptapnedoPh tHe Chie ey & 2
in Ex l.Le (I f t - .

IS (oL OIS et Brac R R &
a%&%@:%&%%ﬁ@%ﬁyP?€E§%§%§%€g§@r5yy%quinoline (745 mg) and

(1,23 4+t atrahydre- i sequifpl i n-6-yl ) -urea
3h3/5§r%otcfk1)l% e e i hed i h Exanple (78b)

1ihigrMeLOY! MBSt €EDC1s) : & (ppm) = 7.36 (1H, dd, J = 1.9

10 (1H, brs),

and 2.0 Hz), 7.30-6.88 (7H, m), 6.75 (1lH, brs), 4.52 (2H,
s), 3.62 (2H, brs), 2.79 (2H, t, J = 5.9 Hz), 1.50 (S9H,
sy, 1.31 (9H, 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)-ureidol]-
3,4-dihydro-1H-isoquinoline-2-carboxylic acid tert-butyl
ester (1.24 g) obtained in Example (76a).
'H NMR (400 MHz, DMSO-d6): 8 (ppm) = 9.02 (1H, brs), 8.96
(1H, s), 8.93 (1#H, 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 (1H, 4, J = 8.6 Hz), 7.01 (1H,



(740 ng) was hydrolyzed with an aqueous sodi um

hydroxi de solution in the sane way as in Exanple 2 to
obtain the title conmpound (619 ny, 86% as a white
solid. 1H NWVR (400 MHz, DVMSO-d6): 6 (ppnm) = 12.1 (1H,
brs), 8.64 (1H, s), 8.55 £18 -s), 7.33 (1H, s), 7.24
(1H, d, J = 1 6 Hz), 7.21 (1H, d, 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 d J =8.2 Hz), 4.52-4.46 (3H, m,
d3.57=(2H8 tiz),) #.599(bE), s3.,753.3628,..30, (2H7 ™m)5 Hz)98 (2H,
2.18 (3H, s), 2.15 (3H s), 2.11 (2H, d, J = 6.6 Hz),
tl.95=1690 fi2H, ©)271.(%8,1s74 (2H, m, 1.68-1.62 (1H

n, 1.39-1.29 (2H, nm, 1.12-1.02 (2H, m; M (ESI)

(bz) 488ngkMo+[Blry3-te224butklampleayl9)-ureido] -3, 4-
trans-6-[ 3- (4- met hoxy- phenyl ) - ur ei do] -
d3h4ddbhydr®swﬂhﬁsgé@hﬁo?%ﬁ@i@oéa’ﬁb@xyﬁlciiéi dcid 4-

car boxynet hyl - cycl ohex ester HH NY NI \ OYNO /
cem@PBymeﬁbw{tﬁyeiga?Xy ester .

6- [ 3- ( 4- met hoxy- ph i d di hvd
" SoglF BT rits BEE é%@i %9?55&?5%5??%'& F=dah cretne

t d 40 M@,S bt d
&%Fllg‘ego ogrﬁ a%@ 5 r? axal?né)l%l% ?ffor%nbwanq_

2"3985%%8%&0% P{fh -%tc RRydr, %l%oqwtrwll réest(e@%@ ng)

i socyanate (O
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(1,2,3,4-tetrahydro-isoqguinolin-6-yl)-urea hydrochloride
(359 mg) obtained in Example (76b). This methyl ester
(521 mg) was hydrolyzed with an agueous 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
(1H, brs), 8.77 (1lH, brs), 7.48 (1H, s), 7.34 (lH, 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, d, J = 7.8 Hz), 4.51-4.46 (3H, m),
3.57 (2H, t, J =5.9 Hz), 2.75 (2H, t, J = 5.9 Hz), 2.11
(2H, 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 (ESI) m/z: 508 (M + H) .

(Example 77) trans-6-(3-o-tolyl-ureido)-3,4-dihydro-
1H-isoquinoline-2-carboxylic acid 4-carboxymethyl-

cyclohexyl ester



7.25 (2H, d, J =8.6 Hz), 7.00 (1H, d, J = 6.7 Hz),
6.89 (2H, d, J = 8.6 Hz), 6.62 (1H, brs), 6 55 (1H,
brs), 4.51 (2H, s), 3.81 (3H, s), 3.61 (2H, brs),
2.77 (2H, t, J = 5.8 Hz), 1.49 (9H, s). (79b)
1- (4- nmet hoxy- phenyl ) -3-(4,223,4-tetrahydro-
i soqui nolin-6-yl)-urea hydrochloride The title
compound (621 ngy, 99% was obtained as a white solid
in the sane way as in Exanple (22b) from 6-
[ 3- (4- met hoxy- phenyl ) -ureido] -3, 4-di hydro-| H
i soqui nol i ne-2-carboxylic acid t t-btuI ester (747
R (400 MHz,

2 (1H, s),

2H, d, J - 225

9. @ H) Z'8.4 and 2 F Hz), 7.09 (1H,
. |3 2 5.85 (2H d 3 =00 Hp) 4 16 (2H
PR SC,)) 3.35-3.31 (2H m, 2.95 (2H t, J =
6 2 ). (790)

t

Lé‘l?”igglé NS gl gl Thoignatigeline-2-
407 , 829
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{ransid e oxssuelhersd ) -g aceli o geldopeL ifbacsbes

wﬂléé QEEF8X¥%pEﬁ§yE£m§ &; a§ lntﬁkéﬁgidrq26a from 6-

I'soqul nol | urea hy rochlorid 333 ng) obtalned
alhfnoEXROBLE- i79bﬁ 4-TBksaABLbYE s88Leho(40E MUK W) and

hydrol yzed th an aqueous sodi um hydr oxi de solutlon

okBolhe §gaeya@¥tea$o|n5Emample 2 to obtain the title
conpound (378 ng,

'H NMR (400 MHz, CDClj3): 8 (ppm) = 7.52 (1H, 4, J = 7.5
Hz), 7.30-7.15 (5H, m), 7.03 (l1H, d4, 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 ccmpound (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).
'H NMR (400 M4z, 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),



96% as a white solid. 1H NMR (400 Mz, DVSO-d6): 8
s

(ppm) = 12.1 (1H, s), 8.57 (1H s), 8.51 (1H, s),

7.35 (2H, d, J = 9.0 Hz), 7.31 (IH, s), 7.21 (1H, d,

J =8.6 H), 7.07 (1H, d, J = 8.2 Hz), 6.87 (2H, d, J

= 9.0 Hz), 4.52-4.46 (3H &Rl 3.72 (3H, s), 3.56 (2H,
t, J =5.8H), 2.74 (2H, t, J = 5.9 Hz), 2.12 (2H

d, J =7.0 H), 1.95-1.91 (2H, m), 1.77-1.73 (2H, n),
1.69-1.62 (1H, n), 1.39-1.29 (2H, m, 1.12-1.02 (2H,
sMp (M, (EBl) 3nmbz-3482 (Mur H)+. 2(Beanple 80) g = 6.2 Hz),

trans 6-[ 3- (4 et hoxy- phenyl ) -urei doj -

2324- dehydgo- | Hi soqui nol i ne-2-carboxylic acid 4-

car boxynet hyl - cycl ohexyl ester 226 HH a/\ NyNI \
(O7ON Orehs-6-CH-3-tBHOyD-(884daYyo) -3, 4-dihydro~1H~-

6-[ 3- (4- et hoxy- phenyl ) -urei do] -3, 4-di hydro-| H
iesqggunndlinne22<ceabbayylccaadidd it-eatrOoxtyyie thdstlecyTHeohexyl
title conpound (798 ng, 97% was obtained as a white
e§6PFd in the sane may as in Exanple (26a) fron16-

am no- 2N- Boc- 1, 2, 4 t et rahydr oi sogqui nol i, ne &ﬁ

and M%t%Yho§§t%ﬁeﬁ ngg%cyﬁﬁﬁPEl?étégenﬂ}e]@ NWR (400

OngZEl@.gch?) ,th?. 6%%(8%&;552%7#‘%‘“&% ?eég Ao ol

(d-hydroxy-cyclohexyl)-acetic acid methyl ester (309 mg)
cbtained in Example (1d) and 1-(1,2,3,4-tetrahydro-
isoquinolin-6-yl)-3-o-tolyl-urea hydrochloride (476 mg)
obtained in Example (77b). This methyl ester (719 mg)

was hydrolyzed with an agqueous sodium hydroxide solution
in the same way as in Example 2 to obtain the title
compound (638 mg, 91%) as a white solid.

'H NMR (400 MHz, DMSO-dé6): & (ppm) = 12.1 (1H, brs), 9.03
(14, s), 7.97 (14, s), 7.83 (1H, 4, J = 7.8 Hz), 7.34 (1lH,
s), 7.23 (14, 4, § = 7.5 Hz), 7.17 (1H, d, J = 8.2 Hz),
7.13 (1H, 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, 4, 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€)*



(2H, d, J = 8.6 Hz), 6.47 (1H, brs), 6.37 (1H, brs),
4.52 (2H, s), 4.03 (2H, g, J = 6.9 Hz), 3.61 (2H, t,
J =55 Hz), 2.79 (2H, t, J = 6.0 Hz), 1.49 (9H, s),
1.42 (3H, t, J =7.1 Hz). (80b)

1- (4- et hoxy- phenyl)-3- (122224 et rahydr o-

i soqui nolin-6-yl)-urea hydrochloride The title
compound (674 ny, quantitative yield) was obtained as
an off-white solid in the same way as in Exanple

(22b) Eﬁ(éﬁﬁl@ 8y (4rehBoxyBhenyl)qukeikdol~3nédnyl) -

dlhy ro-| |squ|noI|ne 2-carboxylic acid fert- butyl

Bt (739814&)hy<&toa41meqsl Bl (BRa)rb Y INVR {400 4-
MHz, DI\/BOd6) 6 (ppm 917(1H brs), 9.04 (1H,

c&)rbo&y&&t(hlylﬂl, S)olohe3sy 1 Bdtet J = 1.9 Hz), 7.32 (2H,
d, J =09.0 Hz)726(1Hdd J=28.2and 1.9 Hz),
7.09 (1H d, J = s . d, J5H9OHZ),
4.16 (2H, - 227 t, : ¢ J=7.0
Hz), 3.41-3.31 (2H t 6.1 Hz),

exﬂgxy phenyl) ur ei doj - 3, 4- dlﬂydro-
i ne-@- carboxylic acid 4-carboxynet hyl
ester Methyl ester (488 ng, 96% was

e e AT e

Igoqﬁl r&%‘:ol)c(%/g th%%&?@& 59 4(’%%1}2&;\‘3& lo_ester

ISOQ%h%OEh%l@ %bhp%ﬁ%@ hﬁdﬁ@ﬁﬁloﬁd%%tﬁ%ﬁ%ﬂﬂy Ak ek s
in Exanple (80b) . This nethyl ester (488 ng) was
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in the sane way
(26a) from 6-amino-2N-Boc-1,2,3,4-tetrahydroisoquinoline

(745 mg) and 3,4-dimethyl-phenyl iscocyanate (0.50 mL).
'H NMR (400 MHz, CDCl;3): & (ppm) = 7.33-6.74 (5H, m),
7.12 (1lH, 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-
isoquinolin-6-yl)-urea hydrochloride

The title compound (9293 mg, quantitative 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).
'H NMR (400 MHz, DMSO-dé6): & (pom) = 9.10 (1lH, brs), 9.03
(14, s), 8.86 (1H, s), 7.40 (1H, 4, J = 1.9 Hz), 7.27 (lH,

dd, J = 8.4 and 2.1 Hz), 7.24 (1H, 4, J = 1.9 Hz), 7.17



as in Exanple 2 to obtain the title conpound (410 ng,
87% as a white solid. 1H NVR (400 WHz, DVBO- d6): b
(ppm = 12.1 (1H, brs), 8.59 (1H, s), 8.51 (1H, s),
7.36-7.30 (1H, m, 7.34 (2H, d, J =8.9 Hz), 7.21
(1H, dd, J = 7.6 and 1.8-H2p3 # 07 (1H, d, J = 8.6
Hz), 6.85 (2H, d, J = 9.0 Hz), 4.51-4.45 (3H, m,
3.97 (2H, q, J = 7.0 Hz), 3.56 (2H, t, J = 5.9 Hz),
2.74 (2H, t, J 5.6 Hz), 2.11 (2H, d, J = 6.6 Hz),

(159454, 9% —(2Hp Bha 2.371%)737(2M, (M, &,68- L 62 d 1),
rr), 1.89-1.31 (2H m, 130(3H N J ="6.9 Hz)

710%2-11014( 24, =nB;. 2MBz( FSk). 19 221496 ) (M3t 3D-B.31 (2H, m),
(Exanple 81) trans-6-(3-isopropyl-ureido)-3,4-
2diohyded- 1, i soguienal Hae- 22camsbagy,i ¢)acizd 14 (3H, s).
carboxynethyl-cyclohexyl ester - 228 H H NYNYCH3 O
(TRc) ©Or@n€H8- [3F (B 4HO10e(8Yd)-phenyl) ~ureido] -3, 4-
6- (3-isopropyl -urei do) -3, 4-di hydro-1 Hi soqui nol i ne-
dzhcyairr@ciyll—moa@ndﬂémﬁ-—ﬁm*b@sfwéﬂCTI@@h:d t4e conpound
(604 nmg, 91% was obtained as a white solid in the
@5@@%@%@% RYEXQREEY @@&)e’f rom 6-

m no- Zg-foc 1,2, g -tetrah I, soqui nol i,n g496 ng)
and MpE 5 op§FeFsbd gn@?e g a“ LREY IVEHYRRRY( 406 SMHz
o%@%% d 1n Q%p”%ame way aSQQIs%ﬂathe (le) from trans-
(4-hydroxy-cyclohexyl)-acetic acid methyl ester (309 mg)
obtained in Example (1d) and 1-(3,4-dimethyl-phenyl)-3-
(1,2,3,4-tetrahydro-isoquinolin-6-yl)-urea hydrochloride
(498 mg) obtained in Example (78b). This methyl ester
(740 mg) was hydrolyzed with an agqueous sodium hydroxide
soluticon 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
(14, s), 8.55 (1H, s), 7.33 (1lH, s), 7.24 (1H, d, § = 1.6
Hz), 7.21 (l1H, d, J = 8.6 Hz), 7.15 (1H, dd, J = 8.4 and
2.2 Hz), 7.07 (lH, d, J = 8.6 Hz), 7.02 (1H, d, J = 8.2
Hz), 4.52-4.46 (3H, m), 3.57 (2H, t, J = 5.9 Hz), 2.75
(24, t, J = 5.5 Hz), 2.18 (3H, s), 2.15 (3H, s), 2.11 (2H,
d, J = 6.6 Hz), 1.95-1.91 (2H, m), 1.78-1.74 (2H, m),
1.68-1.62 (1H, m), 1.39-1.29 (2H, m), 1.12-1.02 (2H, m);

MS (ESI) m/z: 480 (M + H)".



6.08 (1H, s), 53 (2H, s), 4.04-3.95 (1H, m, 3.63
(2H, brs), 2. ( H t, J =6.1Hz), 1.49 (9H, s),
1.18 (6H, d, J = 6.6 FE). (81b)
1-isopropy|-3-(1,2,3,4-tetrahydro-isoquinoIin-6-
yl ) -urea hydrochl ori de The2tét e conpound (488 ng,
guantitative yield) was obtained as a white solid in
the sane way as in Exanple (22b) from
6- ( 3-i sopropyl -ureido)-3, 4-di hydro-1H
| soqubnold ne-2s caf boxylé < acid-hethoh heﬁ§n¢£u£§@éo
ng) obtained in Exanple (81a) 1IH N %

3DN5§hH§EroﬁlﬁP@gbqulQOZZnélﬂ cb&bbxyalﬁﬁacﬁHH4—S ),
7.32 (1H, d, J = . 0 Hz), 7.20 (1r' , dd, J =8 . 4

camﬁo2yﬁethy¢ Ey@EobéHyldﬂsﬁe= 8.6 Hz), 4.77 (1H, brs),
4.15 (2H, t, J = 4.3 Hz), 3.76-3.70 (1H, m, 3.35-3.30
(2H, m, 2.93 (2H, t, J = 6.2r;|‘|—|z)H1.08 (6H, d, J =

6.7 Hz). - 229 (¢
trans- 6- (3-isgpro-

ﬁ\

) - 3, 8- di o

PDOXXN | ™€
hyl -lcycl ohexyl —ester Methyl ester (455
. fwas obt@ined in the sane way as in Exanple
e) fromtrans-(4-hydroxy-cycl ohexyl)- acetic acid

<?§52¥,'pripyld ‘f%%ff@%’-x 3?"12% 0@92%4‘30 l%@a-l%-
i%§¥1$5%§+ﬂ¥sﬁgggﬁ3{&ggﬁgr% iggkhg was hyéﬂﬁgéggg ?n

the spoecyRye asmbBuk¥anNpLe A t09QQtaMBStB%tbhhb§ as a
compound (383 ny, 87% as a ite sol

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, CDCl3): & (ppm) = 7.29-7.15 (2H, m),
7.25 (2H, d, J = 8.6 Hz), 7.00 (1H, d, J = 6.7 Hz), 6.89
(24, 4, J = 8.6 Hz), 6.62 (1H, brs), 6.55 (1H, brs), 4.51
(2H, s), 3.81 (3H, s), 3.61 (2H, brs), 2.77 (2H, t, J =
5.8 Hz), 1.49 (9H, s).
(79b) 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 (79a).
'H NMR (400 MHz, DMSO-d6): & (ppm) = 9.15 (1H, brs), 9.02

(14, s), 8.87 (1H, s), 7.36-7.31 (1H, m), 7.33 (2, d, J



1H NWR (400 MHz, DVBO-d6) (ppm = 12.1 (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 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, J
6.0 Hz), 2.71 (2H, t,-J2255-9 Hz), 2.11 (2H, d, J =

6 Hz), 1.94-1.90 (2H, m, 1.77-1.73 (2H, m,

68-1.62 (1H, m, 1.38-1.29 (2H, m, 1.11-1.01 (2H,

, 1.08 (6H, d, J =6.7 Hz); M5 (ESI) mz: 418 (M +

+o fiExanpl e682) ut r ans- §- L3t Qr hmuty - w8l do), 03 411, d,

hydro-{ H i soqui nol i ne- 2- car boxylic acid 4-

gcar poxymet hyk- gycliohexyl, gsten.ld Hz)N M. 1@ .(24," s§,03069
HO - 230 (82a)

(6H( 3st er 8- bot-yl. 3ur €2dQ) m3, 42didbydre- | B, J = 6.2 Hz).

i soqui nol i ne-2-carboxylic acid tert-butyl ester The

(Bth eteanpetrd 3¢434mey ho63¥pheay 10 btuaienek Jas , d —dathivtdero-
solid in the sane way as in Exanple (28a) from 6-

lHniinog2NnBad N -2 -3 a4 bpaly i alry dicdics dquiarsiaxyast498 1)

and tert-butylamne (0.21 nL). 1H NWR (400 MHz,

CEDEPBPXYL6 6P = 7.22-6.89 (4H, m), 6.03 (1H, s),
ﬁ&?}Mégggl?%ﬁﬁgg$?4&%ggg?ggé%%fﬁggség?éigéd %n tgéssame

w%&;g%:égu &l??g%ﬂgﬁﬁgé%}%%F%%%%%L%ﬂ3%§ﬁgg¥§Jé&é&ohexyl)—

6.
1.
m)
=M
di

acetic acid methyl ester (206 mg) obtained in Example

(1d) and 1-(4-methoxy-phenyl)-3-(1,2,3,4-tetrahydro-
isoquinolin-6-yl)-urea hydrochloride (333 mg) obtained in
Example (79b). This methyl ester (407 mg) was hydrolyzed
with an agqueous sodium hydroxide solution in the same way
as in Example 2 to obtain the title compound (378 mg,

96%) as a white solid.

'Y NMR (400 MHz, DMSO-d6): & (ppm) = 12.1 (1H, s), 8.57
(1H, s), 8.51 (1H, s), 7.35 (24, d, J = 9.0 Hz), 7.31 (1H,
s), 7.21 (1H, 4, J = 8.6 Hz), 7.07 (1H, d, J = 8.2 Hz),
6.87 (2H, 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, 4, J = 7.0 Hz), 1.95-1.91 (2H, m), 1.77-1.73 (24, m),
1.69-1.62 (1H, m), 1.39-1.29 (24, 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



The title conpound (354 ng, quantitative yield) was
obtained as a white solid in the sane way as in
Exanple (22b) from

6-(3-tert-butyl -ureido)-3,4-di hydro-I1H

i soqui nol i ne-2-carboxylie aged-tert-butyl ester (434
ng) obtained in Exanple (82a). 1H NVR (400 MHz,
DMSO-d6): 6 (ppm = 9.13 (1H, brs), 8.50 (1H, s ), 7
.34 (1H d, J =1. 9 H), 7.13 (1H, dd, J =8 . 4
and 2.1 Hz), 7.04 (1H d, J §8.64Hz), 6.17 (1H, brs)
4.15 (2H, brs), 3

: : N N2 (2H t, J =
6.2 Hz) , 1.28 ( 82c)
trans-6-(3:t g0 do) - 3 4-di 5)+\\

i's p- 2-¢ar boxyl i € acid CH,
4- I hyl occycl ohexyl ester Methyl ester (557
HBY, glanfytative yield) was obtained in the sanme way

as in Exanmple (le) fromtrans-
(§dahy@r 6Xy{&-gchokexphpnateticeadpd-Aet hyl hesirer 1H301
nmg) 231 obtained in Exanple (Id) and
1qoqg;@obgp§f23c§qng314c acid tert-butyl ester
tetrahydro i soqui nol i n-6-yl)-urea hydrochl ori de (354
IB%t%&F%ﬁi??W | &7 %%2%§ Th W%%h??t%éﬁég FSS?

ngt%u AT ielr T ée%ah%oéﬁﬁ BIS L BRI SR WD o
a%"'e'ydz@l?gc””m oo s e g ) e
G R I
1@??%%%%?24 %@%’H ST S i
7(24, (Dh,;d, T = 8.6 Hz), 7.02 (1H, d, J = 7.8 Hz), 6.89
(2H, 4, J = 8.6 Hz), 6.47 (1lH, brs), 6.37 (1H, brs), 4.52
(2H, s), 4.03 (2H, g, J = 6.9 Hz), 3.61 (2H, t, J = 5.5
Hz), 2.7% (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, gquantitative yield) was
obtained as an off-white solid in the same way as in
Example (22b) from €-[3-(4-ethoxy-phenyl)-ureidec]-3,4-
dihydro-1H-isoquinoline-2-carboxylic acid tert-butyl
ester (798 mg) obtained in Example (80a).
'H NMR (400 MHz, DMSO-d6): & (ppm) = 9.17 (1H, brs), 9.04
(lH, s), 8.89 (1H, s), 7.35 (iH, 4, J = 1.8 Hz), 7.32 (24,
d, J = 9.0 Hz), 7.26 (1H, dd, J = 8.2 and 1.9 Hz), 7.09

(lH, d, J = 8.2 Hz), 6.83 (2H, d, J

9.0 Ez), 4.16 (2H,



MS (ESI) mz: 432 (M+ H)+. (Exanple 83)
trans-6-(3-cycl opentyl -ureido)-3, 4-

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

car boxynet hyl -cycl ohexyl ester HH N /N OY NOOO
HO (83a) 6-(3-cycl opentyl--uyrei do) - 3, 4-di hydro-| H

i soqui nol i ne-2-carboxylic acid tert-butyl ester The
title conpound (601 ng, 84% was obtained as a white
solid in the sane may as in Exanple (28a) from 6-

tam Q- %N—lBg% 1,23 3 tzgltr@;l%yq]rm $0 UIZH%IH '\@4_916

an an1nocyc|opentane (0.720 ).

mM"ZQ GBECY3)y, 6, @P@ & 17}%5 (%a%( 4('3'}13“78:2 (36 —176 (é’ﬂsz

SY, 4752 (2H, $), 4.14-4

(2. t2Hnst-6—J 3= —E Heky -oHa2n1.)Q ro-
B0 E4ﬁ| "y W CoH, )xg)% s 1713;{(3&'(32'4@3 4Lﬁ%syd °

1H—ayelcapentlyhe32ctaZzbdx4-1ties ra@h)dd r40-da51%4iy‘ﬂr@ﬂ}{ylﬁ-
yl)-urea hydrochloride The title conpound (493 ny,
cygdehietati eetypirel d) was obtained as a white solid in
the sane way as in Exanple (22b) from

6- (3Meyeybpeatgr- 1ABPABY~ 3245di Wydr obkHined in the same

I soqui nol i ne-2-carboxylic acid tert-butyl ester (600
Wﬁg)asogpaﬁﬁégp@ﬁ E%gﬁpﬁgoggggpns (4-hydroxy-cyclohexyl) -
acetic acid methyl ester (206 mg) obtained in Example

(ld) and 1-(4-ethoxy-phenyl)-3-(1,2,3,4-tetrahydro-
isoguinolin-6-yl)-urea hydrochloride (347 mg) obtained in
Example (8Cb). This methyl ester (488 mg) was hydrolyzed
with an aqueous sodium 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
(14, 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, d,
J = 8.6 Hz), 6.85 (2H, d, J = 9.0 Hz), 4.51-4.45 (3H, m),
3.97 (2H, q, J = 7.0 Hz), 3.56 (2H, t, J = 5.9 Hz), 2.74
(2H, £, § = 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-1H-isoquinoline-2-carboxylic acid 4-

carboxymethyl-cyclohexyl ester



1H NMR (400 MHz, DMBO-d6): 6 (ppm) = 9.14 (1H, brs),
8.53 (1H, s), 7.32 (1H, d, J = 2.0 Hz), 7.19 (1H dd,
J =84 and 2. 1 Hz), 7.05 (1H, d, J =8 . 6 Hz),
6.36 (1H, brs), 4.21-3.99 (1H, m, 3.91 (2H t, J =
7.2 Hz), 3.36-3.31 (2H -Mp2R.93 (2H, t, J = 6.2 Hz),
1.86-1.78 (2H, m), 1.66-1.61 (2H, n), 1.55-1.51 (2H,

m, 1.39-1.31 (2H, m). (83c)
trans- 6-(3-cycl opentyl -ureido)-3, 4-di hydro-I H
i soqui nol i ne-2-carboxylic acigd

H
4- car boxynet hyl - cyclehexy cNter t , ester (553
ng, 97% was obtal i NE saﬁv[{ y as in Exanple
3

(le ra ycl chexytH.- acetic acid
met i 30 obtained in Exanple (ld) and
1- ch 1, 2 3, 4-tetrahydro-isoquinolin-

y hydrochlorlde (369 ng) obtained in Exanple
83b). This methyl ester (553 ng) was hydrolyzed in
e )- 233~ hﬁmp§QMﬂ@1m;duddE«ﬁnﬂ1ﬁﬂbydrqﬁmﬁﬂjsqqunnollne—
title conpound (448 84% as a pale ye||OM/SO|Id
anqWMQ&Mky¢|ﬂq9d-Mﬂ§9 )y 16 q3Ey = 12 1 (1H brs),

8.20_ (1H, s), 7.24 (1H ), 7.13 QlH d, J = 8.6 Hz),

7. OlTPTH°ltée gompguydi$04pmes P1H) @aSJobtalmeﬁtﬁs a
Ak]% 3.94-3.89 (1H, @,354%“Ht

k e9515fz) 21.“71 133M] Way 2% I [pdnple (4 oy &

S8 28 Ao LR, o s
1®opéo§/% glﬁ%){%%terﬁéxoa]ﬂjlénlé 01 (2H, M; M (ESI)

4T ARR- 6268- auc! obexyly Pr§'Qﬂ%n§’ﬁ'7.22—6.96 (4H, m),
6.08 (1H, s), 4.53 (2H, s), 4.04-3.95 (1H, m), 3.63 (2H,

brs), 2.80 (2H, t, J = 6.1 Hz), 1.49 (SH, s), 1.18 (6H, d,
J = 6.6 Hz).
(81b) 1l-isopropyl-3-(1,2,3,4-tetrahydro-isoquinolin-6-
yl)-urea hydrochloride

The title compound (488 mg, guantitative yield) was
cbtained as a white solid in the same way as in Example
(22b) from 6-(3-isopropyl-ureido)-3,4-dihydro-1H-
isoquinoline-2-carboxylic acid tert-butyl ester (604 mg)
obtained in Example (81la).
'"H NMR (400 MHz, DMSO-dé6): & (ppm) = 9.27 (1H, brs), 8.66
(1H, s), 7.32 (1H, d, J = 2.0 Hz), 7.20 (1H, dd, J = 8.4
and 2.1 Hz), 7.05 (1H, d, J = 8.6 Hz), 4.77 (1lH, brs),
4.15 (2H, t, J = 4.3 Hz), 3.76-3.70 (1H, m), 3.35-3.30
(2H, m), 2.93 (2H, t, J = 6.2 Hz), 1.08 (6H, d, T = 6.7

Hz) .



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

car boxynet hyl -cycl ohexyl ester HH 1-1 NN | YOY N
O O HO O (84a)

6- ( 3-i sopropyl -ureido)-3, 4-di hydro-1 H i soqui nol i ne-
2-carboxylic acid tert-butgPoester The title conpound
(1.14 g, quantitative 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 noline (745

@@L apd . %Q|6Q2%XX|SO'D§9§ @ggﬁ% lgg 4§Hﬂit 1hydéjg'v|;t}igi’ao

1§bqu4n%§ ﬁ%?QI%égo%xgﬁ_%gﬁflgg?Lca%%%@y%%%m L—ﬁ%égg%exyl

els-téQ (9H, s). (84b)
1-cycl ohexyl -3-(1, 2, 3, 4-tetrahydro-i soqui nol i n- 6-
yl ) -Meenyhydsoehl otbBendhes8ii | easoapoditded929 ABe same
quantitative yield) was obtained as a pale yellow
wegl @ iim Exerpdre (Way dgomn trBExsnplie hy22ioxkyf+aymlchexyl) -
ﬁgS cycl ohexyl - urei do) - 3, 4- di hydr o-
2Rt SogGiRoMmeRey2- @éﬁ@éx%ﬁﬁ@ 861 d obdetinieg: \in &staaple
.12 g) obt ai ned .in Exanpl e (84a). 1H NVR (400 Mz,
( oaa@) 16 iepprpPry 9326 1('2H3 Br&ptrghegir Qi o @yinaA i3p-6-

y&}HUr%é %ydroé%lor% %94(1H a%talneéaf% Example (81b).
This methyl ester (455 mg) was hydrolyzed in the same way
as in Example 2 to obtain the title compound (383 mg,

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, J = 6.0 Hz), 2.71 (24,
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 (6H, d, J = 6.7 Hz);

MS (ESI) m/z: 418 (M + H)".
(Example 82) trans-6-(3-tert-butyl-ureido)-3,4-

dihydro~-1lH-isoquinoline-2-carboxylic acid 4-

carboxymethyl-cyclohexyl ester

.0

0 e

ISOR
HO



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 Q 1.54-1.51 (1H, m, 1.34-1.25 (2H
nm, 1.22-1.11 (2H, n). (826 -

trans-6-( 3-cycl ohexyl -urei do) - 3, 4-di hydro-| H

i soqui nol i ne-2-car boxylic acid

4- car boxynet hyl - cycl ohexyl ester Methyl ester (656

(B8a) 98%Y) 3uBsrpbhat pedyirBiHRE -Same4i WY raS 1L Exanpl e
(Ieg fromtrans- (4-hydroxy- cyclohexy )- acetic acid

iBBhhyhoesher2( 30988y 160bt aknad tertExamphe esfled) and
1-cycl ohexyl - 3- (1, 2, 3, 4-t et rahydr o-i soqui nol i n-

6- yIjh@rEﬁthydf@ﬁméwmddeAB@Gﬁgﬂg¢3abtaaﬁedbtalﬁmanabea
(84b) . This nethyl ester (656 ng) was hydrol yzed with
whmteaquémds*sodhanshmdr@nydessdbuﬁkampﬂ& t(l28 agarfe-onvays -
as in Exanple 2 to obtain the title conmpound (553 ng,
agInp- ag aocmﬁv?e3sér¢§Lrah295Ol§HQNWRO@4®@ M4£6 mg) and
DVBO- d6 nh =12, 1 (1H, s), 8.27 (1H, s), 7.23

tFIFI bél}i&l?miée(i 2& m} = 8 6 Hz), 7.01 (1H d, J =
6 Hz), 6.08 (1H = Hz), 4.50-4 43 (3H m,
% %%R(QMOtM”%]r ﬂ%c H25 33059 3. 40 42118 - 89 , (ZHi70n)(2H,
J =,5. (2H d,
593 (Igy 3. o2, %9@ 3. b2 4550 g!ZQ@H %ol Hh, ¢,
1_5 (1K, 4o, 1 25-( 4k 5 1.21- 01 (5H
gwé ?ééf) Rt 2&8 %& 1 %7 18 Exanple 85)

@Q%nslﬁtégtcﬁ9k9ﬁeé¥lqebh$lﬂuﬁ%%qghydro isoguinolin-6-
i hydr o- 1H—|squ|noI|ne 2-carboxylic acid 4

yQ@LQQéﬁ”BQHch§Y6EQ@@XY| ester

The title compound (354 mg, quantitative yield) was
obtained as a white solid in the same'way as in Example
(22b) from 6-(3-tert-butyl-ureido)-3,4~dihydro-1H-
isoquinoline-2-carboxylic acid tert-butyl ester (434 mg)
obtained in Example (82a).
'H NMR (400 MHz, DMSO-dé): & (ppm) = 9.13 (1H, brs), 8.50
(1, s), 7.34 (1H, d, J = 1.9 Hz), 7.13 (1lH, dd, J = 8.4
and 2.1 Hz), 7.04 (1H, 4, J = 8.6 Hz), 6.17 (1H, brs),
4.15 (24, brs), 3.36-3.31 (2H, m), 2.94 (2H, t, J = 6.2
Hz), 1.28 (9H, 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)



HH NYN OONO Y HO 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 solid pithe 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

ln € 2a 9 - " ! -
R

t@t@gn dHo- Qso uLn@lZnHélylg~§Qe@2Hydboc%Ioﬂidé ﬂé%@ g)
236 . 74-1. 47 (4H, 49 (9H, s), 28 16 (4H,

oﬁiaiﬁe86in0E9imeH, ) .(8Bh)s methyl ester (557 mg)
1-cyc|ohexy|nethyl-3-(1,2,3,4-tetrahydro-
whsofutnoliyneB- yh) theeaahygdwaghlzer iide ERaetliet 126 to obtain
compound (540 g,.830) was obtained as a pink solid in
thhetsade wayrasndn (Exanple @Zzb)aﬁr@nwﬁi¢@-solid

,cycl ohexyl met hyl - ur ei do) - 3, 4- di hydr o- 1 H-i soqui nol i ne-2
'H I@é&b idHaci BMSerdsbut I mbr—(vzmlngwobomhedfa 18
Ln n? e (85a). 1H NWR (400 Mz, DNB %p

(1Hg. ié H2667353 " dlEg m) 16199 s<2)H 7. 325(19H NEY

B ), (1 d : =2 d, 5
(iﬁg HE ﬁs 8 b ?5g éé‘]"('lﬁ bjrs_) o '3251(1,_21% t
)y 3. 31 _(2H, 9 :%1

o, Hz) $3e T é%k(sﬂ 2 ,% 6y 51 %’4 2ty T,
117231.7%0 éﬁﬂ'mvl'lQ6%31Q6§4 @&t o, 1.38 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-1H-isoquinoline-2-carboxylic acid 4-

carboxymethyl-cyclohexyl ester
H H
N\ﬂ/N
. MNTTO
1LY
0]
HO

(83a) 6-(3-cyclopentyl-ureido)-3,4-dihydro-1H-
isoquinoline-2-carboxylic acid tert-butyl ester

The title ccmpound (601 mg, 84%) was cbtained 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).



(85c)

trans- 6- (3-cycl ohexyl m et hyl - ur ei do) - 3, 4-di hydro- | H
i soqui nol i ne-2-carboxylic acid

4- car boxynet hyl - cycl ohexyl ester Methyl ester (679

ng, 84% was obtained in-thg2sane way as in Exanple
(le) fromtrans-(4-hydroxy-cycl ohexyl)- acetic acid

nmet hyl ester (344 ny) obtained in Exanple (Id) and

1- cycl ohexyl met hyl - 3-(1, 2, 3, 4-t et r ahydr o-

1, [ i N-.6-yl I bt d
4 39841 000 eyl st o, I dCaell of 0o 539 g b g ne
ehydr lezeg Wiat hzarazaqugpusAsqw—umo@yotrmx' de sal l6t2' O@H
in the sane may as in Exanp e 2 to obtai'n the tit

peampoundo( 634,ng, J96%.asHa)whizt.@2sal.iod. (2123%) ,1Iﬂ.69—
NVR (400 WHz, DVBO-d6): 6 (ppn) =12.1 (1H, s), 8.32

1( %6, (¢}, @)241(2H, (SH, %)141(1M-1d35) (2H8. 3)Hz), 7.01
(1H d, J =8.2 Hz), 6.16 (1H, dd, J = 5.6 and 5.6

(B2p) 4- 5YCl¢p¢3t&3H3 M, 23354 -t2Hrahydyo=1509ubinplin-6-
2.92 (2H J = 6.2 H), 2.71 (2H, t, J =6.0 Hz),
¥3) ﬂar(sthygrogth? ge Hz) 1.94-1.90 (2H, m,

1.77-1.61 (9H, m, 1.39-1.29 3H nl 1.24-1.01 (4H

n, ohe3-ptaa %QIPPOW}d %9%989) fpgn Avetmem-aéld was

86) t ans- 3-,adamant an- 1-yl - 'dg) -3, 4-

SBEROBRS. 26 Fs BT BorPha s CarBoxiE seioa b Extnple
g?gpo%¥gﬁt%¥|3Q¥9E9%$é¥ky§§h%glﬂoH—BNM—thydro—iﬁ—Hoo
isoquinoline-2-carboxylic acid tert-butyl ester (600 mg)
obtained in Example (83a).

'H NMR (400 MHz, DMSO-d6): & (ppm) = 9.14 (1H, brs), 8.53
(1H, s), 7.32 (1H, d, J = 2.0 Hz), 7.19 (1H, dd, J = 8.4
and 2.1 Hz), 7.05 (1H, 4, J = 8.6 Hz), 6.36 (1H, brs),
4.21-3.9% (1H, m), 3.91 (2H, t, J = 7.2 Hz), 3.36-3.31
(2E, 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 (24, m).
(83c) trans-6-(3-cyclopentyl-ureido)-3,4-dihydro—-1H-
isoguinoline-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) obtaired in Exampie

(83b). This methyl ester (553 mg) was hydrolyzed in the



(86a) 6-(3-adamant an-1-yl -ureido)-3,4-di hydro-1H

i soqui nol i ne-2-carboxylic acid tert-butyl ester The
title conpound (780 ng, 92% was obtained as a white
solid in the sane way as in (Exanple 24b) from 6-
(4-nitro-phenoxycar bonyl anpna) -3, 4-di hydro-1 H

i soqui nol i ne-2-carboxylic acid tert-butyl ester (827
ng) obtained in Exanple (24a) and 1-am noadamant ane
(303 ng). 1H NWR (400 MHz, CDC13) (ppm = 7.25-6.90

%ﬁg’wgg ?8 %gsEglﬁﬁlbr§)go o%%a&%Htgg)Féglgl %?pogn&o
Qﬂﬁ,mef3b4°% 88 E5Ha1ebte) 1ok 38162H brs), 1.49 (2H,
- m@wm@rmzwn@séld@) 4 LelR Ny dro: 1 spay (gxg%é 8.20

6-yl)-urea hydrochlori de’ The Itle conpoun
(quankihtavi.gve yingl dy)yas. 1gbtained, as; a whiet ¢80 I7d o1n | 1%,
the same way as in Exanple (22b) from
dg- (3=abllabaHtan- &- yk- UiEi dd) - 3, 4 di.Aydrz0,| BW. 50-4.43 (34,
i soqui nolin_e-2-carboxylic acid tert-butyl ester (780
Mjrg) 3. aﬁréuﬁéd LH, Eméane5686£ﬁ, tH NVR G460 HWHZ, 2.71 (2H,
DVSO- d6) : Sppn) = 14 (1H, brs), 8.52 (1H, s),
ty. 34=(2H8 Hz 119 PEY | d7 P1=(THO da) J11=98-6 . 9é)nd2H
i 4 ? i 6._Hz), 6.07 (1H, brs
m 1%H§éﬂ* §3 H@?” 4H; Bﬁsﬂ 73, 48Hg. @i (éH66ny 62 g3H,
g 03 - E%Hl 5 g éc) 198625, Bug). - 92 (30, Bns) .,
mb kans- 6- (3- adanantan | -yl -ureido)- 3,4-d|hydro-lk+
i soqui nol i ne-2-carboxylic acid

m4- ¢asboxyet hyl4cygl ehgxyl  ester

(Example 84) trans-6-(3-cyclohexyl-ureido)-3,4-
dihydro-1lH-isoquinoline-2-carboxylic acid 4-

carboxymethyl-cyclohexyl ester

\\O
O
HO

(84a) 6-(3-isopropyl-ureido)-3,4-dihydro~1H-isoquinoline-
2-carboxylic acid tert-butyl ester

The title compound ({(1.14 g, guantitative yield) was
obtained as a white solid in the same way as in Example
(26a) from 6—amino—2N—Boc—l,2,3,4—tetrahydroisoquinoline
(745 mg) and cyclohexyl isocyanate (0.46 mL).
'"H NMR (400 MHz, CDCls): & (ppm) = 7.33-6.96 (4H, m),
6.11 (14, s), 4.53 (2H, s), 3.63 (2H, brs), 2.80 (2H, t,



Met hyl ester (895 ng, 93% was obtained in the sane
way as in Exanple (le) from

trans- (4- hydroxy-cycl ohexyl)- acetic acid nmethyl ester
(378 ng) obtained in Exanple (Id) and

1-adamant an-1-yl -3-(1, 2, 3, &3gtrahydro-

i soqui nolin-6-yl)-urea hydrochloride (663 ng) obtained
in Exanple (86b) . This nethyl ester (895 ng) was
hydrolyzed wth an aqueous sodi um hydr oxi de sol uti on

ompound (84T oy AR 351 o o R (ot

M, SVBO-d6) : 6 (ppm = 12.1 (1H brs) , 8.20 (1H
s), 7.26 (1H, s), 7.05 (1H d, J = 8.6 Hz), 7.00 (1H,
(84239 1-Ghyc) chel 41291528364(—%%1%) ' —6-
rr)4,2§3 54 (21 P h?/dﬁlromlélo‘fﬂ%r(ézﬂéf %

W2)-urea lﬂyc(ﬁi‘cl;hld)rl\]:ie— 6. 6 Hz) '2.02 (3H, brs), 1.92
(8H, brs), 1.77-1.73 (2H, n), 1.63 (7H, brs),

1. 38The281¢2H, cajnpobndl-(2201mg2Hauaht 1 tMB iGESk) ald®: was
510 (M + H)+. (Exanple 87)

Wit @3 gy madin@hlowirssilde) 43, £he same way as in

dlhydro 1H—|squ|noI|ne 2-carboxylic acid 4-
& nfest fc‘f;Péfl SHebd/1CYssicde 3y It ung IdaN - 0 L)d b eine -
Q HO k\ "' y

16 TR S ;(?1 Q#Ié%odﬁ)l@ Aichydrd1qutyl ester (1.12

|so ui_nal i ne- Ztc ar box cid tert-butyl ester The
gt [ ﬁ%e aclgn'p Md “( %n% L?Znt itative yield) was

'"H NMR (400 MHz, DMSO-d6): & (ppm) = 9.26 (1H, brs), 8.69
(l1H, s), 7.30 (1H, d, J = 1.9 Hz), 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).
(B4c) 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—(l,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.



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 ingBxanpl e (24a) and 3-
aninopyridine (150 ng). 1H NMR (400 WHz, DVBSO- d6): 5
(ppm = 1 43 (9H, s), 2.74 (2H, t, J = 5.67 Hz), 3.53
(2H t, = 5 87 Hz), 4. 43 (2H, brs), 7.08 (1H, d, J

' Gy % oPET L Ghi® S 1 F2 o1 37, (8L ké)z9

18 .( 1H 4,695 1317 1Hz) 4 8.5L
%%55)556 7 gg ii(iH "B &5 138 égz)(in Jgrs,)g(]d-4 2%(5

dt,r@ﬂ&-@ 63H@yrl di.083- )UH UBei do)= 3,.4 gy dreo-do+s . 43 (3H

isoquinoline-2-carquylic acid 4-

met Bogycaphonyl, net kylscpclkehex . 48stxar4 AN Ig Was, 2.70 (2H,

obtained in the sane way as in Exanple (22b) from

t6- I3=pyrPdHa-) 3- ¥I.10r di2tio) 43, 4- e ydr ¢td)F 1.93-1.90 (2H,

isoquinoline-2-carboxylic acid tert-butyl ester (450

my) 1.86tai ded (4d, ERanplle 6€82a) 3Frich, t m)s dmdfe (.250 (1H
and trans- %ﬁ hydr oxy- cyclohexyl) acetic acid

o)
mﬁret RyP8edt &P ((200Tng) loBtailnéd i(PiExanple (1d), the
t|t| onpoun 3% was obtained as a white
Mol I? n"Y Fé géﬁe%zhéngﬁs in Exanple (le). 1H NMR (400
MHz, DNBC>d6) 5 (ppn) =1.02-1.14 (1H, m, 1.27-1.41
(1H m, 1.71 (3H, brs), 1.92 (2H, d, J = 10.56 Hz),

3 50! BB oy P a4 35 R s T T o
354231H§Hrozl%3_%%ﬂui;Ollﬁ%J%J%%ﬂﬁg&yiaxs%mﬁkﬁﬁ-d’ J =

carboxymethyl—cyclohexyl ester

(85a) 6-(3-cyclohexylmethyl-ureido)-3,4-dihydro-1H-
isoquinoline-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-tetrahydroisoguinoline
(496 mg) and cyclohexylmethylamine (0.26 mL).
'H NMR (400 MHz, CDCl3): & (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, d, J = 6.7 Hz), 2.80 (2H, t, J = 5.7 Hz),



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)
mz: 467 (M+ H)+. (87c)

trans- 6-(3-pyridin-3-yl -urei3do)- 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

11.9294i el ing, 2xcar hoxyl iiepacid 4- 28-1.16 (4H, m), 0.96-
nethoxycarbonylnethylcyclohexyl ester (280 ng)

ookhaiped miyn (Exanple (87b) was hydrolyzed in the sane
way as in - 241 Exanple 2 to obtain the title
(geppound vcldb ey, metHylas -a 1,Whid, e -setrdhydddNVR (400
MHz, DMSO-d6) : 5 (ppm) = 1.00-1.14 (2H m,
15028+ hAInEBEy I-urkabdviree(ltidg, 1.75 (2H, d, J =
11.73 Hz), 1.88-1.97 (2H, m, 2.12 (2H, d, J = 7.04
Hz) , The. 75t {gHcompoygng %549 biz) 833) 5Wa§2HbtﬁiW@d=a6.@6
Hz), 4.42-4.53 (3H, m, 7.10 (1H, d, = 8.21 Hz),
PENX3 sp]T__Hd dn tjle—s-pngzw% asy, 129_E7<a3r5>1(e2|_123§ from 6-(3-
7.91-7.98 (1H, m, 8.18 (1H J 69, 1.56 Hz
C%%@?ﬁﬂ%“%¢*%ﬁ$@m34@#W$ﬂﬂ%ﬁ“§@§@ﬂ?
12..06 rs) 453
C@E%l’ﬁé’l €C8 (Ugspyrl it | @taﬁrﬁad in
Exa squ|noI|ne carboxyllc acid 4-
car oxyéethyl-cyclohexyl ester HH ONO

'H NMR (400 MHz, DMSO-d6): & (ppm) = 9.15 (1H, brs), 8.68
(1#H, s), 7.32 (1H, 4, § = 1.9 Hz), 7.20 (1H, dd, J = 8.2
and 2.3 Hz), 7.05 (1H, d, J = 8.6 Hz), 6.36 (1H, brs),
4.15-4.40 (14, m), 4.12 (2H, s), 3.36-3.31 (2H, m), 2.92
(24, d, J = 6.7 Hz), 1.69-1.61 (5H, m), 1.39-1.33 (1H, m),
1.23-1.10 (4H, m), 0.93-0.84 (2H, m).
(85c) trans-6-(3-cyclchexylmethyl-ureido)-3,4-dihydro~-1H-
isoquinoline-2~carboxylic acid 4-carboxymethyl-cyclohexyl
ester

Methyl ester (679 mg, 84%) was obtained in the same
way as in Example (le) from trans-(4-hydroxy-cyclohexyl)-
acetic acid methyl ester (344 mg) obtained in Example
(1d) and l-cyclohexylmethyl-3-(1,2,3,4-tetrahydro-
isoquinolin-6-yl)-urea hydrochloride (539 mg) obtained in
Example (85b). This methyl ester (679 mg) was hydrolyzed
with an agueous sodium hydroxide solution in the same way
as in Example 2 to obtain the title compound (634 mg,

96%) as a white solid.



HO''tt"", 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 ng, 89% was obtained as a pale

yellow solid in the same-wag7as i n (Exanpl e 24b) from

6- (4- ni tro- phenoxycar bonyl am no) - 3, 4-di hydre-I H

isoquinoline 2-carboxylic acid tert-butyl ester (500
obt ai ned in Exanple (24a) and 2-am nopyridi ne

ﬁoﬁ’%@"‘fﬁw yBE2 pREHIOR (DHBO.0R 400 ME):4S Bpm 5. 32

(2#08.5) 1. 962*42) ,1-17 7523 77774(161,1{ M, G456 . BHud, D1 (11,
8.21 Hz) 7.37 (1H '), 7.32 (1H' d, J = 7.43 H),

d7. 30 BH2 csliz J $.8.6211Hz) ddi. Q1 < BH,6 dehd F.6 H2)84,4.51-
5.67 Hz), 4.44 (2H, brs), 3.54 (2H, t, J = 5.87 Hz),

42 476 (G2H, nf),, B.545.(@H,Ht),, .43 .(PHz)s)2.M2 (RAB) 1w 2T =
369 (M+ H)+. (88b)

6t. Ramis-) 6- 3-7dyr(i2di,nt2- Yl =urteildd)z)3, &.dithydito-1d+ J = 7.1

i soqui nol i ne- 2- carboxyllc acid 4- i

et hdxydarlb Gy | r?-é!t,hw ey i -olexdy 6 lest%8tr Apimel (A8l my
%uantltatlve yi el d) was obtgyned in the same way as

‘Ile O(lzz(tf-‘){'fF‘Um 63 PYrd Wi vl -

t*geLg, / dr( L;+ soqui nol i ne- 2- car boxylic acid
er :%ste ( ) “obt ai ned i n Exanpl e (88a).
Fronlthls am ne (280 ng) and trans-(4-hydroxy-
cyclohexyl) acetic acid nethyl ester (200 ng) obtained

in gﬁ qe( '8@, +the stistl (& _GonReURG n(168 11, 3%4) vaS, -
obt ai ne white solid in the sanme way as in
&@ﬁ?ﬁ%éilﬁJfgoqulnollne 2-carboxylic acid 4-

carboxymethyl-cyclohexyl ester
H H
N N

j\/@m O\ﬂ/(\/@ \L(

(86a) 6-(3-adamantan-1l-yl-ureido)-3,4-dihydro-1H-
isoquincline-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-
isoquinoline-2-carboxylic acid tert-butyl ester (827 mg)
obtained in Example (24a) and l-aminoadamantane (303 mg).
'H NMR (400 MHz, CDCls): & (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).



1H NMR (DVBO-d6, 400 MHz): S ppm = 10.54 (1H, brs),
9.46 (1H, s), 8.24-8.32 (1H, n), 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, d, J = 1.17 Hz), 7. 2
(1H, d, J = 8.21 Hz), 7-02361H, ddd, J = 7.23, 5.08,

0.98 Hz), 4.34- 4.53 (3H, n), 3.40-3.60 (5H, m), 2.77
(2H, t, J = 5.67 Hz), 2.22 (2H, d, J = 7.04 Hz), 1.93

(2H, dd, J = 11.93, - 243 3.32 Hz), 1.62-1.81 (3H
(@%b) 112§d§m§gtégHiL—9}v-31'(Q;‘-Z:,I-B}@—té%?‘ah%rb—%oﬁﬁﬁ\ﬁblin—
6t9§m5u§eé3bpafbehmozmb ur ei do) - 3, 4- di hydro- | H

i soqui nol i ne- 2-car boxylic acid

4- cartboxyinEldiytemychohexyé3 ®§f efuantitative yield) was
trans-6-(3-Pyridin-2-yl-ureido)-3,4-di hydro-I H
obsafnedoasi aewRBicar boxyHi tnachd 4ame way as in Example
nethoxycarbonylnethylcyclohexyl ester (170 ng)

(@Bbai Aedm Pn Exaﬁpmen@ssb} wasuhgddel y2ed -ida htyhe osa e

way as in nple 2 to obtain the title conmpound (121
lﬁaqu?a%llag % cwﬁbpéYééF. 8ClgHERFR-PBWVBO 86e500 TRz 9)
pm = 10. 47 élH brs), 9.67 (1H, brs), 8.29 (1H,

OBaalﬁed 4NgBRXanDAE (5P a37 74-7.85 (1H, n), 7.47 (1H,

ode Zfpadug) ofodzs % 1o oeer 5 So s, w%% 72

D) ﬁ-éﬂoﬁeiﬁd‘ N G S L Ul
a%dlé 02Hy ) 73021 Q1ﬁ4 HZ)J L %36( by de, od -(1111 23

o3 Hzf “287y . 1 %6- Cohy
4']15 Q289- s 4.o7 (4H brs), 3 35-3.31 (2H, m), 2.93 (24,
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-yl1-3-(1,2,3,4~tetrahydro-
isoquinolin-6-yl)-urea hydrochloride (663 mg) obtained in
Example (86b). This methyi: ester (895 mg) was hydrolyzed
with an aguecus 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

(1H, s), 7.26 (1H, s), 7.05 (1H, 4, J = 8.6 Hz), 7.00 (1H,



1.14 (2 H m; M5 (FAB) mz: 453 (M+ H+. (Exanple
89) trans-6-(3-pyridin-4-yl-ureido)-3,4-
di hydr o- 1H i soqui nol i ne- 2-carboxylic acid 4-
car boxynet hyl - cycl ohexyl ester - 244 HH a\ NyN\ O
O---OY NI/ Ol IN HOk, 230 (89a)
6- (3-pyridin-4-yl-ureido)-3, 4-di hydro-1 H
i soqui n_o_ine-2-carboxylic acid tert-butyl ester The
title conpound (380 ng, 85% was obtained as a pale
elsl awgsgl 149 yi nst Yy as signg(. e 24b) 3 fg0
dé F4 n?t?nghengxegaﬁggﬁyP2n12059344§§?ﬁ@dr0 ﬁH—B JOM2A,

tl, SOQqui BO9i Rey 2- QanboxyhlCtacud—ter@-@@tyl2e%uer2@50% J
ng) obtained in Exanple (24a) and 4 anlnopyrldlne

=(%5@ mg), 2HONVRIEDVBOsH6, 1900 Mgz), br&)ppm.7791Q073 (24,
(1H, s), 8.79 (1H, s), 8.35 (2H, dd, J = 4.88, 1.47
miz) 1.83427¢d2Hprdd, 1.38-4.648, (RH71mhz) ,1.2.13L.01H,(2H, m);
brs), 7.23 (1H, d, J = 7.32 Hz), 7.09 (1H, d, J =
M§. ngﬂﬁ)m/4 4@1@2HM bré),.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- I-ureldo) 3 4-di hydro-| H
|soqu?ﬁ%$?%g §7EaF56Q rpe! %cPH 4din-3 5yl -hzeido) -3, 4-

dég%?oxy gggg hgﬁ% ﬁlcxg gster Anlqg (324 ny,

carboxymethyl-cyclohexyl ester
HO/U\ (j/

(87a) 6-(3-pyridin-3-yl-ureido)-3,4-dihydro-1H-
isoquinoline-2-carboxylic acid tert-butyl ester

The title compound (448 mg, quantitative yield) was
obtained as a pale yellow solid in the same way as in
(Example 24b) from 6-(4-nitro-phenoxycarbonylamino)-3, 4-
dihydro-1lH-isoquincline-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, § = 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, 4, 0 = 1.95 Hz), 8.74 (1H, brs), 8.82 (1H, brs).



in Exanple (22b) from 6-(3-pyridin.-4-yl-ureido)-3, 4-
di hydro-1Hi soqui nol i ne-2-carboxylic acid tert-butyl
ester (380 ng) obtained in Exanple (89a). Fromthis
am ne (350 ng) and trans-(4-hydroxy-cycl ohexyl)-acetic
acid nethyl ester (180 ng) 2dlét & ned in Exanple (1d),
the - 245 title conpound (346 ng, 72% was obtai ned
in the sane way as in Exanple (le). 1H NVR (DWVSO d6,
400 MHz) : S ppm=9.08 (1H, s) , 8.80 (1H, s), 8.35

2 h S -0 8 r - H dﬂ L
s L ity B g

iEo%@iﬁbﬁin@r2Jcar&o%§lﬁé)acﬁxﬂh—4 53 (3H m, 3. 34
(1H, s), 3.31 (4H, s), 2.76 (2H, t, J = 5.87 Hz),
m2t22xf2Hrbdnyihet h§l6ychiohexly 192 t2H, d, J = 11.73
Hz), 1.64-1.76 (3H Q 1.28-1.42 (2H, m, 1.03-1.14
(2H, 2Qin&BveFABPtalzed 467 EMe+sHne. wa89ep in Example
trans-6-(3-pyr|d|n 4-yl -ureido)-3, 4-di hydro-| H
(PSEJuitEOr ve- @'@dﬁﬁ@%ﬁﬁﬁcx%ﬂqfeldo ~3,4-dihydro-1E-
4- car boxynet hyl - cycl ohexyl ester
1§P§H§“@1€@e rF&I OFY Pcuﬁ&%ﬂnt?§§IQﬂ%%kn%§HQ¥ (450 mg)
0 U|noI|n -2-C rbo a
Sciae ek g o cEi % =38P0 me) and
i ned S r al t-he
t%%th% n(% hydé)?@(l'\(g@ g gh %?{g')l t \g?ancethchgc %1% m(:eotrh olune SE(
e MR (VB ;%%}
2@0 %1 fﬁﬁéﬁ“‘h %?yﬂg e nyH ( S)qu% dﬂgﬁ
é77 %935 7@3%) w%s(s%b(t%lﬂno@ a]s 2 \ﬁ)ﬁ.@ Ho1id - 32 dHd same
| s) .26 ( 1H d, J = 8.30, 1.47 Hz),

way as in Example (le).
'H NMR (400 MHz, DMSO-dé6): & (ppm) = 1.02-1.14 (1H, m),
1.27-1.41 (1H, m), 1.71 (3H, brs), 1.92 (2H, d, J = 10.56
Hz), 2.22 (2H, d, J = 6.65 Hz), 2.75 (2H, t, J = 5.67 Hz),
3.50-3.60 (5H, m), 4.41-4.53 (3H, m), 7.09 (1H, d, J =
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 (1H, 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



7.13 (1H, d, 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; M (FABR4m z: 453 (M + H)+. - 246
(Exanpl e 90) trans-6-[3-(5-nethyl-pyridin-3-yl)-
urei do] - 3, 4-di hydro-1| Hi soqui nol i ne-2-car boxylic
4- car boxynet hyl -cycl ohexyl ester HH NN~ N O
Eg%mgig Y BNoOobtAiHOk¥ T10169@8kpound (186 mg, 67%) as a
(5- et hyl - pyri di n-3-yl)-urei do] -3, 4-di hydr o-
w&tkesgquﬂaoline 2-carboxylic acid tert-butyl ester The
title conpound (446 ng, 96% was obtained in the sane
'mayMRs (400 (Mxanmbes@40d) f rdm@e{4-ailroe-1.14 (2H, m),
phenoxycarbonylanino)-3,4-dihydro-lFLisoquinoIine-Z-
1caBbéx§ﬂié25cim tett oBuilyl/Oedtlér (300 lny)p di3tHai wed Ji
npl e (24a) and 5- neth I-cyrldln 3-ylam ne (130 m%
11H7&|M:kzmvé 861-400 R/ﬂz)m 6 Bpﬁrﬁ QH75d( 1H —3)7 0@ 3
(1H s), 8 38 ( J =_2.35
21797 Ry 17979 %1ﬁl7 gy) '733§7(112|Hrdtu *101796Hi*)2

44.4%4((‘%5: 3P3) )3, és%(éﬁ & 07 C1'§872‘1H2p§] 3 7% ;@” d,
ot 3.550m %ﬁ'ﬂﬁ?ﬂ.%e@%ﬁ, ?h%, 1. 43 6983 S)y MR, (,F%Bhs

(1H, dd, J = 4.69, 1.56 Hz), 8.60 (1H, d, J = 2.74 Hz),

aci d

8.77 (18, s), 8.85 (1H, s), 12.06 (1H, brs);

MS (FAB) m/z: 453 (M + H)'.

(Example 88) trans—6—(3—pyridin—2—yl—ureido)—3,4—
dihydro-1H-isoquinoline-2-carboxylic acid 4-

carboxymethyl-cyclohexyl ester
N N
- AT T
o) T
HO N

(88a) 6-(3-pyridin-2-yl-ureido)-3,4-dihydro-1H-
isoquinoline-2-carboxylic acid tert-butyl ester

The title éompound (395 ﬁg, 89%) was obtained as a
pale yellow solid in the same way as in (Example 24Db)
from 6-(4-nitro-phenoxycarbonylamino)-3,4-dihydrc-1d-
isoquinoline-2-carboxylic acid tert-butyl ester (500 mg)

cbtained in Example (24a) and 2-aminopyridine (150 mg).



(90b) trans-6-[3-(5-nethyl-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 (386 ny,
93% was obtained in the sane way as in Exanple (22b)
from6-[3-(5-methyl-pyridi 843-yl) - 247 -
ur ei doj] - 3, 4-di hydro-1 H i soqui nol i ne-2-carboxylic acid
tert-butyl ester (450 ny) obtained in Exanple (90a).
Fromthis am ne (420 ng) and trans-(4-hydroxy-
1 eti est 0 ) { ai e
}?ﬁwfgx E’f C%: ,@% ﬁ??l tl en%:ﬂénrrpouﬁj %%Og% D%O g?/\/as6
(@btagm¢d8a§8a<mhltad$0hld Bnotheisamenway as7in7.77 (14,
Exanmple (le). 1H NWR (DVSO d6, 500 MHz): S ppm= 8.74
m{ 1H7.8p, (8H72d(1H, = 8)218H38, ( IH37d,(18,=51.,95.82) ,(1H, d,
8.03 (1H, s), 7.79 (1H, s), 7.33 (1H, brs), 7.21 (1H
Jds J.437H32,HZ) 107.(08, (4dH, Jd= 8.2 8230 szl 4143- 44517
(3H, m, 3.58 (3H s), 3.56 (2H, t, J = 5.86 Hz),
—26784(2ﬁ 67, H3)= 5. éé #@Y, 2r27 (§H54s)2H2 22 @2H od 87
= 6.84 Ft% 1.92 ) 1.62-1.77
HezH 2ny 6 1230- %:39 Czﬁ 66 ﬂf @sl(éﬁ (§2:3s27 12.70

AB 481 (M 90
Mﬁréﬁégg %é )3ﬁétﬁy|-p95.ufnk%yy|§ u?éido] 3, 4-
dro- 1H i I | d
BP0 06 3 GRLRORLS I hyzo-s

légﬁggpglgﬁecé %%L%%&y@XE'gb w32yl ) -ureido] -3, 4-

H-1 soqui nol i’ ne- 2- carboxyllc acid 4-
mERHRRXY.eHBARY R tRYIGrabahexy! «aster (410 no)

obt ai ned

Amine (408 mg, gquantitative yield) was obtained in
the same way as in Example (22b) from 6-(3-pyridin-2-yl-
ureido) -3, 4-dihydro-1H-isoguinoline-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).
'Y 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, 4, J = 8.21 Hz), 7.32 (1H, d, J

7.43 Hz), 7.38 (1H, d, J = 1.17 Hz), 7..2 (lH, 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, T = 5.67

Hz), 2.22 (2H, d, J = 7.04 Hz), 1.93 (2H, dd, J = 11.93,



in Exanpl e (90b) was hydrolyzed in the same way as in
Exanple.2 to obtain the title conpound (342 ng, 87%
as a white solid. 1H NVR (DVBO d6, 400 MHz) : S ppm =
9.04 (1H, s), 8.90 (1H, s), 8.55 (1H, s), 8.14 (1H
s), 7.90 (1H, s), 7.33 (1H2#3248 s), 7.23 (1H, d, J
=8.21 Hz), 7.07-7.14 (1H, m, 4.42- 4.54 (3H, m,
3.57 (2H, t, J = 5.87 Hz), 2.75 (2H, t, J = 5.87 Hz),
2.33 (3H, s), 2.12 (2H, d J 6.65 Hz), 1.92 (2H d,

95 1.575 2.9 34 ]
3J,37J]r% 1212516)2Hzl) o G (2H81 ‘pﬁvgz%}f—*AlS Lichy
(M, + o)+ (Exanple 91)
trans-6-[3-(5-chloro-pyridin-2-yl)-

M €irg])- % A didwydr @ LH4)Soqui nol i ne- 2- car boxyl i ¢ acid
4- carboxynethyl-cyclohexyl ester HH ,, ONO OY d

HO (Xha)s-6-(3-pyridin-2-yl-ureido)-3,4-dihydro-1H-
6-[ 3- (5- chloro pyridin-2-yl)-ureido]-S3, 4- di hydr o-

xﬁ¢qumnphunﬂﬂ2ﬁ§&lhﬂﬂyinqﬂaqnduA{tambdxymﬁghyxﬁﬁywldmmxyl
title conpound (350 ng, 90% was obtained in the sane
8@eras in (Exanple 24b) from 6-(4-nitro-
phenoxycarbon%Ianlno ).- 3, 4-di hydr o-1 Hi soqui nol i ne- 2-

carbB%ﬁP?c 6adi Pié%@lﬁu?ywle§ﬁ@ﬂd940@ HgRidpdaionddiy n

Exa e (24a) an no- 3 c Icropyrldlne (124 ny).
4&&? Rﬁﬁi&% = 11.17 (1H s),
n?téb}x(y(ﬁglﬁooﬁw metH ylcyHZl)ohexy]1 es]* d 7]O mg ootgined

in Example (88b) was hydrolyzed in the same way as in
Example 2 to obtain the titie 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, d, J = 8.30 Hz), 7.37 (1H, 4, J = 1.95
Hz), 7.32 (14, 4, 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, wm), 2.77 (1H, t, J = 5.86 Hz),
2.12 (2, 4, J = 6.84 Hz), 1.93 (2H, dd, J = 11.23, 2.93
Hz), 1.75 (1H, 4, J = 13.18 Hz), 1.26-1.40 (24, 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-1H-isoquinoline~-2-carboxylic acid 4-

carboxymethyl-cyclohexyl ester



dd, J = 8.6, 2.7 ), 7.36 (1H, dd, J = 8.8, 2.5 Hz),
7.04 (1H, d. J = 8.6 Hz), 6.88 (1H d, J = 9.0 Hz),
6.74 (1H, d, J = 9 0 Hz), 4.51 (2H, s), 3.65-3.56
(2H, n), 2.84-2.74 (2H, m), 1.46 (9H s). - 249

(91b) 1-(5-chloro-pyridin-244 )3-(1,2,3,4-tetrahydro-
i soaui nol i n-6-yl)-urea hydrochloride The title
compound (325 ngy, quantitative yield) was obtained in
the sane way as in Exanple (22b) from 6-] 3-

(5-chl oro-pyridin-2- yI) ureld@] 3y4-di hydro-| H

i soqui nol i ne-2-car bo t eNt - | ester (350
ng) obtained in 00 Hz,

DVEO- d6) o) 08 01H, by),.N8.46 (1H d,
7. 95- (XA, n), 7.44-722 (3H m,
H ng, 4.17 (1H s), 3.37-3.29 (2H ) ,

J L2.7

7. -6m

HD 98- 2H, m. (91c)

trans 6 [3 (5-chl oro-pyridin-2-yl)-ureido]-3, 4-
ﬁhydﬁbﬂ3HﬂY§0@GmﬁéFWdeUZ€0akb0ﬁWQﬂQﬂMMdiO$lH—

met hoxycar bonyl net hyl cycl ohexyl ester The title

l@@@@d@ﬁd—(@?@‘ﬁ@er@%¥1Wh§ diorddbadvd emite solid
in the sane_way as in Exa l e (Ieé from1-(5-

chl of B¢ yFFé?nC9m9P¥n§ 6% , B94- Bety aHpar ePr3égernagsi @

Al AL LT S s
T TSR PR
Sl LRl p L EAL ) 322 Hol oo

o@keﬂ%éa)ﬂ% 8‘4<:jmpTe (24a) and 4-aminopyridine (150 mg) .

'H NMR (DMSO-d6, 500 MHz): & ppm = 9.07 (1H, 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 (14, 4, J = 8.79 Hz), 4.43 (2d, brs), 3.53 (24, 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-
isoquinoline-2-carboxylic acid 4-
methoxycarbonylmethylcyclohexyl ester

Amine (324 mg, 95%) was obtained in the same way as
in Exampie (22b) from 6-(3-pyridin-4-yl-ureido)-3,4-
dihydro-1H-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



(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,
n, 1.52- 1.23 (2H, m, 1.15-0.98 (2H, m. - 250
(91d) trans-6-[3-(5-chl oro2pgr di n-2-yl ) -ureido] -3, 4-
di hydro- 1Hi soqui nol i ne- 2-car boxylic acid 4-
car boxynet hyl - cycl ohexyl ester
trans-6-[ 3-(5-Chl oro-pyridin-2-yl)-ureido]-3,4-
ikhydr.os- ogyiyrol.i.ne a ic.acid . 4-
St boxy SRy boy I HRChy P ey af Shexs BECer Teay L same way

aQbtai pedmpyh B E%awple (91c) was hydrolyzed in the sane
way as in Exanple 2 to obtain the title conmpound (38

1 0 d NVR O ,
%g?yﬂ ?@§§§2§%8W?9§fmg? |968%5h(1H9(6@ gﬁgzs H,-ﬁﬁ

s8.,38.06%H,28), d&,92- # 87861H1 .0y, HzT., 74- 12692®1Hddn,J =
7.37 (1H, s), 7.35-7.29 (1H, m, 7.18- 7.13 (1H, m,
44651 (3B6 8¥),376313.(38,(2H, M. 232.(88,2d77J E2H,.819) Hz),
2.15 (2H, d, J =6. 8 Hz) , 1.96 (2H, d, J = 10.7
T2, (1H78c¢ 24, d8 21 H12,24H£ﬂ 41583-(BHG3 M) 1H3 . @M 14,
1.37 ﬁéH, qd, , 1.10 (2H, J = 11.
) o Ytes m 2 T608 20 o N = CElamae S2ps (24, d,
tra 3- (6 chl or yr|d|n 3-
ureldéf % )1 dithyd 63i‘H-|$o(f{U|n&¥L hé ﬁzéarﬁoﬁflﬁc7§b|@*
nf, Ga0ROXYIBL Rl cxgl ohexul eqiern o NG HO O
MS (FAB) m/z: 467 (M + H)".
(89c) trans-6-(3-pyridin-4-yl-ureido)-3,4-dihydro-1H-
isoquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester

trans-6-(3-Pyridin-4-yl-ureido) -3, 4-dihydro-1H-
isogquinoline-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
(1H, brs), 8.47 (2H, d, J = 6.35 Hz), 7.66 (2H, d, J =
©.35 Hz), 7.32 (1H, s), 7.26 (1H, dd, J = 8.30, 1.47 Hz),

7.13 (1H, d, J = 8.30 Hz), 4.43-4.52 (3H, m), 3.57 (2H,

t

J = 5.86 Hz), 2.77 (2H, t, J = 5.86 Hz), 2.12 (2H, d, J =
6.84 Hz), 1.%92 (24, dd, J = 11.86, 2.69 Hz), 1.75 (2H, d,
J = 12.70 Hz), 1.28-1.40 (2H, m), 1.01-1.12 (2K, m);

MS (FAB) m/z: 453 (M + H)'.



(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 same way as in (Exanple 24b) from

6- (4-

Vi tr o- phenoxycar bonyl am no) - 3, 4- di hydro-1 H i soqui nol i n

e- 2-carboxylic acid tert-butyl ester (400 np)

obtained in Exanple (24a) and

6-chl oro-pyridin-3-ylamne (124 ng). 1H NVR (400 MHz,

Cifl Exém 1€pp Er8nd3sl )1 361 dd,_

56 »l§—|z 993 (1H, S)%k'rﬁ mEtﬁﬁQ 5ot Jd_m?,(‘j’lyu1 te) |

uZeiaoGle4SH1h?d%b—QHHas@ﬁuinoﬂiﬁéiﬁgoaﬂbd¥§ﬂfgiad1d 4-
= 8.6 Hz), 6.98-6.93 (1 : 2H, s) .

c@Eprymet&y%—ﬁytthkxyZ E%t@%H s), 1.49 (9H, s).

(92b) 1-(6-chloro-pyridin-3-yl)-3-(1,2,3,4-tetrahydro-

i soqui nolin-6-yl)-urea hydroctl or Hde The title

conmpound (287 ng, 879 Y

I\/R( 00 M4z, DMBO-d6): S (ppm) = 9.97 (1H,
(1M, s), 8.47 (1H, d J:27Hz) 7.93 (1H,

??ﬁ Feaci t%ﬁ%:vflﬁm LBt ¢ g
1ﬁzlsoéu1§o§1 % @%ggrghxyl§c3%c§d2§:(éyibdpyl eé%er(ZH
tran@n@ {ﬁtié gk o501 i 85 s, ;YoEr gbdobpRatted in the

di hydr o- 1H-i soqui hol i ne- 2- car boxyl'i ¢ aci d

sarehaxycasbony | (methyiieyoushexyorest-ers-the Adt1 e
conmpound (239 ngy, 56% was obtained as a

phenoxycarbonylamino) -3, 4-dihydro-1H-isoquinoline-2-

as in Exanple (22b

3- Xi) ur 0Q dibyd H- i sequi nolj

aci t ster (400 ng) obtained in Exanpl e
9. 64

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, d, J = 2.35 Hz), 8.03 (1H, d, J = 1.17 Hz),
7.7% (1H, s), 7.33 (1H, d, J = 1.17 Hz), 7.21 (14, 4, J =
7.04 Hz), 7.07 (iH, d, J = 8.60 Hz), 4.43 (2H, brs), 3.53
(2H, t, § = 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-lH-isoquinoline-2-carboxylic acid 4-
methoxycarbonylmethylcyclohexyl ester

Amine (386 mg, 93%) was cbtained in the same way as

in Example (22b) from 6-[3-(5-methyl-pyridin-3-yl)-



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 nol i n-6-yl)-urea hydrochl oride (287 ng) obtained
in Exanple (92b) and

trans- (4- hydroxy-cycl ohexyby-acetic acid nethyl ester
(172 ng) obtained in Exanple (Id). 1H NWVR (400 MHz,
CDC13) : 6 (ppm = 8.14-8.04 (1H m , 8.03-7.98 (1H
m, 7.86 (1H, s), 7.58 (1H, s), 7.31 (1H s), 7.20

ol A R R e et e
té}t—§u§§l(gﬂtek 456 %ggHH%kal%eézlgzﬁxaﬁb” }if;71

Ff@H,Lﬂls aﬁlﬁg l4§@ ﬁ%H afh tkahd- Q49%y626x§ﬂ)- (92d)
trans-6-[ 3-(6-chl oro-pyridin-3-yl)-ureido]

cdchydeeyliH-bseqtiicnakidem2cbarbexykirc (20dmd) obtained in
car boxynet hyl - cycl ohexyl ester
Expmpse6{[8) ( 6£8h| bndipycbdpruddy|(i06r eigdo]/28,)4was
di hydro- 1Hi soqui nol i ne- 2-car boxylic acid 4-
ohb&horgcasbanyhatehybéyel dhekyle ester weg7ssngn Example
obtalned in Exanpl e (92c) was hydrolyzed in the sane

as |n Exanple 2 to obtain the title conpound (141

as a_ white SO|Id 1H NVR (400 MHz, DMSO- d6):

é?h%% MS3@2dbag ?9@|M§¥ : g0 9BPm( THS - ¥, éH79801H8 gY, (1H,

Rt Pl A SR o IS A A
723%2 g 17b§é g17 %@ 7d069g (?H3Q)Hz§ 44 %§HA5§’ d, J

—is%golﬁ% @ 4én$ .816 bm)’m} 94-5886342H5)M 3,56 (2m, ¢,
J = 5.86 Hz), 2.75 (2H, t, J = 5.62 Hz), 2.27 (3H, s),
2.22 (2H, d, 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, g, 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-1lH-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 (1H,



1.68-1.57 (1H, m), 1.38-1.26 (2H, m, 1.11-0.98 (2H,

m M (FAB) mz: 509 (M+ Na) . - 253 (Exanple 93)
trans-6-[ 3-(5-chl oro-pyridin-3-yl)-

urei do] - 3, 4-di hydro-| Hi soqui nol i ne-2-carboxylic acid
4- car boxynet hyl -cycl ohexylpgster HH NNN Y O,0ON
0 YHO OO (93a)

6-[ 3-(5-chl oro-pyridin-3-yl)-ureido] -3, 4-di hydr o-

1H—i soqui nol i ne- 2- carboxylic acid tert-butyl ester The

t| 3 , t d t
7e2°3° ?féx% (l%g 2%%21 Zlé?%] (LPOP 7a' rhe A the sape
| 3+4-di hy I - _
433333%?3922?%%?e3%ufy| by (@(7'43%2 ﬁ;’?—“ EPAEL AR

sExamlg | ( 24a)3 ang,5<gh! @rQprrZ*Hj' '&3J>’|-ar8 s (1A 3)4 M0)92
1H NMVR (400 MHz, ¢€DCi3) 76 (p .29-8. 14 (

(24,8.d40-07 8L o( B8, )., 1 63 7256 (d];H,u 120,92 3
brs), 7.10-6.58 (1H, nm) , 6 41 (1H, brs), 4.46 (2H
@H, 3,59 2H2. 64, H¥)7 5..90H2).12.(23,(2H,; s), 1.50 (9H,
s). (93b)

MSr dFRB8- MBZ(:546H| dMo-tpyi'di n- 3-yl ) - ur ei do] - 3, 4-

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

met hoxycar bonyl net hyI cycl ohexyl ester Arsine (167 ng,
quantitati ained in the sane way .as

e ke o] Fraheasrao beRnoPas By -1 ala-224132

ureido] -3, 4-dihydro-1H-isoquincline-2-carboxylic acid 4-

carboxymethyl-cyclohexyl ester

NS
O
HO

(91a) 6-[3-(5-chloro-pyridin-2-yl)-ureido]-3,4-dihydro-
1H-isoquinoline-2-carboxylic acid tert-butyl ester

The title compound (350 mg, 90%) was obtained in the
same way as in (Example 24b) frcm 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-chlcropyridine (124 mg).
'H NMR (400 MHz, CDCl3): & (ppm) = 11.17 (1H, s), 8.22
(1H, d? J = 2.7 Hz), 8.13 (1H, ¢, J = 9.0 Hz), 7.59 (1H,
dd, J = 8.6, 2.7 Hz), 7.36 (lH, dd, J = 8.8, 2.5 Hz),
7.04 (1H, d, J = 8.6 Hz), 6.88 (1H, d, J = 9.0 Hz), 6.74
(1H, 4, § = 9.0 Hz), 4.51 (2H, s), 3.65-3.56 (2H, m),

2.84-2.74 (2H, m), 1.46 (SH, s).



pyridin-3-yl)-ureido]-3,4-di hydro-!Hisoauin_olir_e-2-
carboxylic acid tert-butyl ester (183 ng) obtained in
Exanple (93a) Fromthis amne (167 ng) and trans-(4 -
254 - hydroxy-cycl ohexyl)-acetic acid nethyl ester
(121 ng) obtained in Exanplgy (1d), the title conpound
(220 ng, 88% was obtained as a white solid in the
same vvay as in Exanple (Ie). 1H NWMR (400 MHz, CDC13):
8(ppn) = 8.28-8.21 (3H, , 7.84 (1H, brs),

% 7 102 6%@ (Lﬁ'pyrﬁg&f 43§Q]_—(/3‘-_; gl?_' 'l‘f{ &ét%%lg? ré—
sy Gﬁrﬁﬁp —”66—9(12)%12934&63] 48%34, (% (3, 2.20- 2.16

(2H; 06-1.91 H Q 1.52-

1. 23 062H 5 1 8 (2K, ve i
trang% EZSIE(h% %ﬁl %Pgn%yr?gdn g Ql)% ureltdaoT 3 A eld) was

dlityidieat Lt itsequing ine, 2a§aleroo<>yénh;s> &cighdy from 6-[3-
car boxynet hyl - cycl ohexyl ester

t - TSk d-3y(r5-d3h -ar-0p Ipy-ri ot ie 3y ) 4 h l0f 0 31 4=
di hydro- 1Hi soqui nol i ne- 2-car boxylic acid 4-

It hodycdmizorid arettmp \Cyict aheixy/|test-eruf{ibresyr (350 mg)
obtained in Exanple (93b) was hydrolyzed in the sane

Qm‘yuldsed rin Beratitie 2(3)lobtain the title conpound (220
880) a white solid. 1H NVR (400 WHz, DWMSO- d6):
81 B 4@09M67 (i?MSOs)j6 8. éﬁ ppr_nH =sP, 28 4?708 44HQ1H
5)16 G F1g ((%g 'mHZ h3h06 %Zth“rrrTr))m PRTEAE
Pty “WZHﬁdl%f(% %%z) 4gsH’Z)%l7“2'( 557% {21 Man,
m), 2.98-2.90 (2d, 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 EZxample (le) from 1-(5-
chloro-pyridin-2-yl)-3-(1,2,3,4-tetrahydro-isoquinolin-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 (1H, s), 8.22
(l1H, d, 0§ = 2.7 Hdz), 7.99 (14, d, J = 2.3 Hz), 7.62-7.58
(lk, m), 7.41-7.27 (1H, m), 7.11-6.97 (1H, m), 6.90-6.84
(1H, m), 6.44 (14, d, J = 8.6 Hz), 4.64-4.45 (33, m),
3.65 (3K, 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 (24, m).



1.77-1.68 (2H, n), 1.68-1.58 (1H, m, 1.38-1.26 (2H,
m, 1.11-0.99 (2H, N, M5 (FAB) mz: 525 (M + K). -
255 (Exanpl e 94) trans-6-(3-pyrazin-2-yl-ureido)-3,4-
di hydro- _H i soqui nol nne-2-carboxylic acid 4-

car boxynet hyl - cycl ohexyl -egger-HH yN\ OOYNON O
HO (94a) 6-(3-pyrazin-2-yl-ureido)-3,4-dihydro-| H

i soqui nol i ne-2-carboxylic acid tert-butyl ester The
title conpound (125 ng, 35% was obtained as a white

i dii he_ WAy 1 AS L e 424b), L.r 6 _
(998 e EanE e S 3R RN B2o | Byt PUERD e vE S Lkl BB e, 4

d&ﬁggybn@kngogﬁgaab9ﬁgLhccégbexyﬁak-Q@&ﬁ!4ester (400
ny obt ai ned i n Exanpl e (24a) and pyrazin-2-yl am ne

ch9BoRGhet nH-MyR1 6AOQyM-zs+ EBC13) © 6 (ppm) = 10.95
(1H, s), 8.30 (1H, s), 8.23-8.21 (1H m, 8.20-8.18
(1H t M ns76 93 IH-ChB)rofo i diB42£2H) - 0reido 083 ( 4H,

d J =8.2Hz), 4.53 (2H, s), 3.67-3.59 (2H, m,

d2h8dr2-80-(2BuAfelind82(Okirboxyli94lgid 4-
1-pyrazin-2-yl-3-(1, 2, 3, 4-tetrahydro-i soaui noli n-6-

mgEpogyearhpty dBALBY L ECThaeKYL| esEerpdind (193 witadowd
was obtained_ in the same_way as in Exanple (22b) from

16_Fga@gighﬁggsjpy@§dpﬁgrolyzed in the same way as in

2adbl cUbetdolp 3.4 difivdrosh B Lgodul nol ing- - canhoxylic
white sclid.

'H NMR (400 MHz, DMSO-d6): & (ppm) = 12.08 (1H, s), 9.84
(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
(2H, m), 2.15 (2H, d, J = 6.8 Hz), 1.96 (2H, d, J = 10.7
Hz), 1.78 (24, d, J = 12.2 Hz), 1.73-1.63 (1H, m), 1.37
(2H, q, J = 12.2 Hz), 1.10 (2H, q, 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-isoquinoline-2~-carboxylic acid 4-

carboxymethyl-cyclohexyl ester
H H
SORAS!
.0 N O
w\\\ \[( g ;
o)
HO

(92a) 6-[3-(6-chloro-pyridin-3-yl)-ureido]-3,4-dihydro-

1H-isogquinoline-2-carboxylic acid tert-butyl ester



acid tert-butyl ester (125 ng) obtained in Exanple
(94a). 1H NWR (400 MHz, DVsO-d6) : 6 (ppm = 9.98
(1H, s) , 9.73 (1H, s), 9.21 (2H, s), 9.06 (1H, s),
8.30 (1H, t, J =2.0 - 256 Hz), 8.24 (1H, d, J = 2.3
Hz), 7.42 (1H, s), 7.34 (lH51d- J = 8.6 Hz), 7.15
(1H, d, J = 8.6 Hz), 5.51 (1H, s), 4.19 (2H, s),
3.38-3.30 (2H, m, 2.98 (2H, t, J = 5.9 Hz). (94c)
trans-6-(3-pyrazin-2-yl - ureido) 3, 4-di hydro-| H

isoq@hgogégonyfgﬁéﬁgﬁalIQB 9( guant1$ﬁt1ve leld) was

nmet hoxyc cycl ohe ster

oBRER R 51%%enaam%0@agxw@% qbt a('Eﬂ(%%fgﬁ& @46’)h|ftl%n$oéi d -
in the sane way as in anple (le)

nRY rdziphedoklycdrbbnZ13mino) -3, 4-dihydro-1H-isoquinoline-
4-t etrahydre-isoquinolin-6- yI) urea hydrochloride (95

2rgk robixgilned aicl dExanel-eut4blesard (400 mg) obtained in
trans- (4- hydroxy-cycl ohexyl )-acetic acid nethyl ester
E&A5p Ly )( 2dket) aiameld 6i-i¢ hEboanepicey rEidd)n - SHy 1NWR n(e4 001 2vHzyg ) -
CDC13) 5 (ppm = 10.99 (1H, s) , 850 (1H, s), 8.35
ﬁINMRs)408 MﬁZQZHDCdﬁ)J & 12p@ Hz) 8.7328-1H7. ¢m,(2}to3o

, 7.09 (1H d, J = 8.2 Hz 464450(4H m 3.

S@BHI ), §5§§¥§(1H9 121r833(1|—1853) 12%25112@531

GRS T b M A SE R D 00 s, o
J”agweg&g pvef%' 2yl el o) -3 & dAYa I H so (o,

I SO i'fe-"2- car Xy|IC adt
{ranes. ?E%?F%‘%P“@%'ré?s% Q?H4-of>h-ydre-| H
(199@quinald_ner 2 cArRXNy;ic G 4 (1, -tetrahydro-
nethoxycarbonylnethylcyclohexyl ester (13 nﬂa
igiited in-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-iscquinoline-2-carboxylic
acid tert-butyl ester (400 mg) obtained in Example (92a).
'H NMR (400 MHz, DMSO-dé6): & (ppm) = 9.97 (1H, s), 9.64
(1, s), 8.47 (1#, 4, J = 2.7 Hz), 7.93 (1H, dd, J = 8.8,
2.9 Hz), 7.43-7.39 (24, m), 7.35-7.33 (1H, m), 7.31-7.27
(l1H, m), 7.12 (1H, d, J = 8.6 Hz), 4.18-4.12 (24, 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-1lH-isogquinocline-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-

(é-chloro-pyridin-3-yl}-3-(1,2,3,4-tetrahydro-



in Exanpl e (94c) was hydrolyzed in the same way as in
Exanple 2 to obtain the title conpound (120 ng, 25%
as a white solid. 257 1H NWR (400 WMHz, DMSO-d6): 6
(ppm = 2.03 (1H, s), 9.59 (1H, s), 9.54 (1H, s),
9.00 (1H, s), 8.30-8.28 (dH5am), 8.24-8.22 (1H m,
7.34 (1H, s), 7.29-7.24 (1H, m, 7.13- 7.08 (1H, m,
3.55 (2H dd, J = 6.3, 5.5 Hz), 3.33 (3H, s), 2.75
(2H, t, J =5.7 Hz), 2.10 (2H, d, J = 7.0 Hz),

1%0%1 %1 ég (—%H lm—ﬁrjer% %y%i %%hg_%gtl‘é_ﬁ(‘%ﬁﬁﬁ%%%{qg@ﬂed in
E&%ﬁ 1%54P@%% aHH tra@gxq ﬁ%%?@ﬁy cyclohexyl) -acetic

5-met hyl -t hi azo
a@&@l del-n314=dichydr Qv'an{g%O%t%‘?L'de%e l% %@Ja*?r%lyé %oﬁlc.' ﬁl

4- car boxynet hyl - cycl ohexyl ester H
19 SMROY0® @s, B 9pa)s ﬁpom = ld}-},o m)

6-[ 3- (5 msthyl-thl azol -2-yl')-urei do] 3 4 d|h
81KE3i-o@8i ndHi, ney) 2- GaBBoxylH,c saGi d .t5@r t-lbyt \W) ,est.ey1 The:,
title conpound (561 ng, 96% was obtai ned as an
sof, f Wit d 18lel idd iTn =t ¥e Osdime ,waly. 08s-6.19 X E{ﬂmrplne) ,240)8 9~
from 6-(4- nltro phenoxycar bonyl am no) - 3, 4-di hydro-1 H
€.69 (1H, mn), 1-4.56 (1H, m), 4.50 (2H s), 3.65 (3E,
s), 3.61 (2H, t, J = 5.5 Hz), 2.72 (2H, s), 2.18 (2H, d,
J = 6.6 Hz), 2.02 (2H, t, J = 8.2 Hz), 1.84-1.71 (3H, m),
1.47-1.34 (2H, m), 1.12-0.99 (2H, m).
(92d) trans-6-[3-(6-chloro-pyridin-3-yl)-ureido]-3,4-
dihydro-1H-isoquinoline-2-carboxylic acid 4-
carboxymethyl-cyclohexyl ester
trans-6-[3-(6-Chloro-pyridin-3-yl)-ureido]-3,4-
dihydro-1lH-isoquinoline-2-carboxylic acid 4-
methoxycarbonylmethylcyclohexyl ester (371 mg) obtained
in Example (92c) 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-dé6): & (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 (l1H, d, J = 8.6 Hz), 7.29 (1lHE,
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 = 5.7 Hz), 2.10
(2H, d, 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 (FAB) m/z: 509 (M + Na)~*.



I soqui nol i ne-2-carboxylic acid tert-butyl ester (620
ng) obtained in Exanple (24a) and

5-met hyl -t hi azol -2-ylamne (171 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),_- ALl (1H, s), - 258 5.30
(1H, s), 4.55 (2H, s), 3.65 (2H, brs), 2.84 (2H, t, J
= 5.4 Hz), 2.40 (3H, s), 1.50 (9H, s). (95b)

i -(5-methyl-thiazol-2-yl)-3-(1, 2,3, 4-tetrahydro-

i soquir_olin-6-yl)-urea hydrochloride The title
conpound (468 ng, quantitative yield) was obtained as

I e Ry s O
vl iz
eerer (21 ) eblai med Th Braare (oasy > TH MR (5D 4

dﬂﬂbox@N@@h@@}cy4idH§%ﬁ -es%e14 (1H, S) 9.30 (1H,
brs), 7. 471 (1H 7.y =2 . 0 He), 7.33 (1M dd. 3 =
8.5 and 2.1 Hz), 7.16 (1H d, 12 =588 FE) 7.08 (1H

d = 1.1 Hz) : }H/ Kot, J =41
3.38-3.33 (Zﬁii:]lliiag( , t| J 6.2 Hz),

: 38:@ o5 reiy

tra 365rrehyl-th|azol 2-yl)-ure do] 3, 4-

Aydr o sogu®nol i ne- 2-car boxylic aclid 4-

rboxynethyl cycl ohexyl ester Methyl ester (564 ngy,
rh trane a'q@%rrb'x‘ﬁv?r@a?%h”e@xyﬁ? uariee{q%aaai?@dmﬁfﬁo—
LA I ORI BT £ o 10 A0 oo
Isoawtaogaew@ ¥brpdlfg ygsogh) onhde (498,19l ;aRkalned, o
same way as in (Example 24b) from 6-(4-nitro-
phenoxycarbonylamino) -3, 4-dihydro-1H-isoquinoline-2-
carboxylic acid tert-butyl ester (400 mg) obtained in
Example (24a) and 5-chloro-pyridin-3-ylamine (124 mg).
'"H NMR (400 MHz, CDCls): & (ppm) = 8.29-8.14 (3H, m),
8.10-7.81 (1H, m), 7.63-7.56 (1H, m), 7.42 (1lH, brs),
7.10-6.58 (1H, m), 6.41 (1H, brs), 4.46 (2H, s), 3.59 (2H,
t, J =5.9 Ez), 2.73 (2H, s), 1.50 (94, s).
(93b) trans-6-[3-(5-chloro-pyridin-3-yl)-ureido]-3, 4-
dihydro-lH-isoquinoline-2-carboxylic acid 4-
methoxycarbonylmethylcyclochexyl ester

Amine (167 mg, quantitative yield) was obtained in

the same way as in Example (22b) from 6-[3-(5-chloro-
pyridin-3-yl)-ureido]-3,4-dihydro-1H-iscquinolire-2-
carbexylic acid tert-butyl ester (183 mg) obtained in

Example (93a). From this amine (167 mg) and trans-(4-



Exanpl e (95b) . This nmethyl ester (564 ngy) 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
conmpound (249 ny, 46% as a white solid. - 259 1H
NVMR (400 Mz, DVsO-d6): S @Qmam- = 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 H), 7.03 (1H, s), 4.50-4.47
(3H, ,357(2Ht,J:58Hz)276(2Ht,J:

h?u% o'i'?—ciz% l%%ex(y@ﬁ’— a%)eft 1% %% 1(dz 'ﬁlle t%r%/)l‘] €3 —%16 "iZZ 1 (n:ﬁ_)l

, 1.77-1.74 (2H .67- 1 62

oﬁkal%eﬁol% %&aﬁ%He nLd) 1t%%3kﬁ¥iézédm§9undwiﬁﬂﬁﬂﬂg,
mz: 473 (M + H)+. (Exanpe 6)

8BRANSaB- PBtednzddiaketahwiniZid Byg1azdlim3-the same way as in

yl)-ureido] -3, 4-di hydro- 1Hi soqui nol i ne- 2- car boxylic

raeingh1e4-(canhoxynet hyl - cycl ohexyl ester HH NyN\ ~

[JH3 ~NzN OY NOHC Os HO O (96a)

'B- N8R ( 2460 diHet hgDE2it c\ azuim)3-¥19 -26-6 dof - BHy- m),

di hydro-1| Hi soqw nol i ne-2-carboxylic acid tert-butyl

7e§t4er Tthe bristl e Teorpdurd (443 r?@ 7196 Was! “obtldi nédl ras

a__white saolid in the same way as in (Exanple 24b3)
T ddmig 0% (1H, m), 7.02-6.86 (1E, m), 4.6 H,

3.65 (3H, s), 3.60-3.46 (2H, m), 2.87-2.74 (2H, m), 2.20-
2.16 (24, 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).
(93c) trans-6-[3-(5-chloro-pyridin-3-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-1lH-isogquinoline-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 (1H, m), 8.21-8.19 (1H, m), 8.16-8.13
(lH, 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, J = 5.9 Hz), 2.76-
2.71 (2H, m), 2.10 (24, 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 (24, m),
1.11-0.99 (24, m);

+

MS (FAB) m/z: 525 (M + K)



(4-nitro-phenoxycar bonyl 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 -3- ylam ne (166 ng). 1H NWR
(400 MHz, CDC13) : S (pp™ >=57.-17 (1H, brs) , 7.04
(1H, d, J = 7.5 Hz), 6.56 (1H, s), 6.12 (1H, brs),
6.03 - 260 (1H, s), 5.31 (1H, s), 4.52 (2H, s), 3.74
(3H, s), 3.62 (2H, t, J =5.6 Hz), 2.80 (2H, t, J =
5.9 Hz), 2.27 (3H, s), 1.49 (9H s). (96b)

1- (2, 5-di net hyl - 2H pyrazol -3-yl)-3-(1, 2, 3, 4-

tetr h S i po roghl The ,_
1] SRSl Y ashl e T

Qabtaimed »ﬁis@;@(ﬁ_'“'og_wn%obl—@dr‘bd}ﬁﬁ ﬁar&:l\@ayﬁl ﬁs I n
Exanple (22b) from

Gy tdiireiviyloh2bay redz@d - 3- yl ) - ur ei do] -

3, 4-di hydr o- 1Hi soqui nol i ne- 2- carboxylic acid
tert-butyl ester (412 ny obHaln Exanple (96a) .

1H NVR (400 NHz 4 (1H, 's) ,
9.36 (1H s), ), \\Eé :T J=1.9
FE)O 7.3 1HP 3 and%2. 0 7 14 (1H d,

8.6 8(1H s), 4.20 (2H, t, J = 4.1 H),

@ , 3038333(2H m, 2.98 (2H, t, J = 6.0
), 212(3H s). (96¢)

| - 2H | - 3- d
it e s e e T e
163, wmtrmlz Ccycé&% Ao %bc{ & é\éﬁl«'w' SR s {12 M,
e

quantitative y|e al ned 1Nt Sane way as

in Exagpke (ke Er AS ;
(4- hygggxytgbc%gﬁgggF) géePlg acﬁg ne¥ﬁ$|O§§FePef2§€ @

wHte 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 (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.€7-3.59 (2H, m), 2.87-2.80 (2H, m), 1.48 (9H, s).
(94b) l-pyrazin-2-yl-3-(1,2,3,4-tetrahydrc-isoguinolin-6-
yl) -urea hydrochloride

The title compound (95 mg, 9$9%) was obtained in the
same way as in Example (22b) from 6-[3-{5-chloro-pyridin-
2-yl)-ureido] -3, 4-dihydro-1HE~isoguinoline~2-carboxylic
acid tert-butyl ester (125 mg) obtained in Example (94a).
'H NMR (400 MEz, DMSO-d6): & (ppm) = 9.98 (1H, s), 9.73

(tH, s), 9.21 (2H, s), 9.06 (1H, s), 8.30 (1H, t, J = 2.0



obtained in Exanple (Id) and

1- (2, 5-di net hyl - 2H pyr azol -

3-yl)-3-(1, 2,3, 4-tetrahydro-isoqui nolin-6-yl)-urea
hydrochl ori de (342 ng) obtained in Exanple (96b) This
met hyl ester (514 ng) was pydrol yzed with an aqueous

sodi um hydr oxi de solution in the sane way as in
Exanple 2 - 261 to obtain the title conpound (360 ng,
729% as a pale pink solid. 1H NVR (400 MHz, DMSO- d6)

Hz) gzég‘?ﬂ) 12%122 (1%32@ Ji2) 8678%H H?j S? og %fH 13)
Jga;ﬁs??HfV) 75196 ﬁﬁFIdS)J gkﬁlg?ﬂég 63 ] QMH 35 ?6 4.19

(28, 9sHz) 3. 2813 ﬁ@kuzﬂ d )7 Z.098Hz)H, 2t08J(3Ho.©)Hz i
1.95-1.90 (2H, m), 1.77-1.73 (2H, m, 1.68-1.62 (1H,

(M¢) Ar39316203{2Vram)n-2-2-4r82462L3, MFdiNGACESLH -
mz: 470 (M + H)+. (Exanple 97)
itpausnél{Be{S-oetihgkyl soxazol- 3-yl ) -
ureldo] 3, 4-di hydr o- 1Hi soqui nol i ne- 2-carboxylic acid
ngtheny BexyrRy HyEtoyLroReoyexedtepterH ~ N Y N CH3 Y~
,O N/ O NO O HO O (97a
6- [ Lis- trﬁetlrﬁflcqwéaw (BN Mg ured to]was 4oF ayaed-as a

i SO nol i ne-2-carboxylic acid_tert-butyl ester
%kte sgfid &n the same wg as gn Example X from 1-

pyrazin-2-yl-3-(1,2,3,4-tetrahydrc-isoquinolin-6-yl)-urea
hydrochloride (95 mg) obtained in Example (94b) and
trans-(4-hydroxy-cyclohexyl) —acetic acid methyl ester (75
mng) obtained in Example (1d).
'H NMR (400 MHz, CDCls): & (ppm) = 10.99 (1H, s), 8.50
(1H, s), 8.35 (1E, 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—cafboxymethyl—cyclohexyl
ester

trans-6-(3-Pyrazin-2-yl-ureido) -3, 4-dihydrc-1H-
isoquinoline-2-carboxylic acid 4-
methoxycarbonylmethylcyclohexyl ester (131 mg) obtained
in Example (94c) was hydrolyzed in the same way as in
Example 2 to obtain the title compound (120 mg, 25%) as a

white solid.



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-(24a) -and

5-net hyl -i soxazol -3-ylamne (147 ng) . 262 1H NWR
(400 MHz, CDC13): (ppn) = 9.13 (1H, brs) , 7.88 (1H
brs), 7.36 (1H, brs), 32 7 23 (1H, m, 7. 07 (1H d,

1'%@5”@' ?%é“?% 4‘%&} 54 (ZH %%H 1 >1 5% 59

H s$) 692h) (
i?( §ﬁet%y§?lsé§azgl'sgyP§ élﬁi f Pgtﬁaﬁfd#&ﬁ m)
gi.s@ayi pol i x6-¥h) - g1.8a hydr oghl ori, @@Jﬁh%at'tﬂlﬁ m) 13-
conpound (110 nmy, 93% was obt i ned "as ‘a mhl te sdlid

7i. 08t hensamg, way 58s (A, Exanple =( 22B), fsromyGy , 3,33 (3H,

[ 3-(5- nethyl-lsoxazol 3- yI) ureldo] 3, 4- dlhydro

sh sogui’hol(RHe- 25 car boxylli Ezaci @ .ter t(zbyt W, estern. @1%&),
ng) obtai ned in Exanple (97a). 1H NWVR (400 MHz,
1DRBOLdBY: (BHEpph) .9.762.62H,(28), m9.,14 .681H,. 59),(1%L,0m) ,
(1H, brs), 7.37 (1H, s), 7.30 (1H d, J = 8.6 Hz),
173%1(261 aH,szfs.lele)?,-%. 53H,1H) .s), 4.20 (2H, s),
3. 37 &ZH 2 97 (2H, t, J = 6.3 Hz), 2.36 (3H,
Mg) F@§7CT/ 454 +TH) .

trans-6-[ 3- (5-nethy|-isoxazol-3-y|)-ureido]-3,4-

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

quant T A UL SFLr a5 aRRes- BB TP rba T Ra ARt oAy a8
uk@igé?ngtg ghﬁ&dggoqhtEggﬁulnollne—2—carboxyllc acid 4-

carboxymethyl-cyclohexyl ester

H H
N N N
JJT g
HO

(95a) 6-[3-(5-methyl-thiazol-2-yl)-ureido]-3,4-dihydro-

3

lH-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-
isoguinoline-2-carboxylic acid tert-butyl ester (620 mg)
obtained in Example (24a) and 5-methyl-thiazol-2-ylamine
(171 mg) .
'H NMR (400 MHz, CDCl3): 8 (ppm) = 7.39 (1H, brs), 7.29-

7.22 (2B, m), 7.08 (1H, d, J = 8.6 Hz), 7.01 (1H, s),



(4- hydr oxy-cycl ohexyl )-acetic acid nethyl ester (86
nyg) obtained in Exanple (1d) and

1- (5-net hyl -i soxazol - 3-yl) -

3-(1, 2, 3,4-tetrahydro-i soqui nolin-6-yl)-urea
hydrochl ori de (110 ng) obtaggwed 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 conmpound (143 ny,

9 ff
Do B e o @%S SRS 2 S ACT I
J(LHsSzz),HzK 3% (AH (3, s7S 241(51d" sﬂ?‘ g = 84 and 1.7
)7 AL (1 g, 9 ¥ (TH, ),

@55~ 4,47 (@ y)- trsa%l(% I 3La 2 % He)se 2 rgrg,&%i
t, J =59 Hz), 2.36 (3H, s) 2.11 (21" d, = 7.0
1Hﬁﬂa1ﬁbﬂ£#€£4¥ﬂ%ZﬂivdﬂhyddeHﬂoﬂ%bdZFi n), 1.68-1.62
(1H, m, 139129(2Hn) 1.12-1.01 (2H m; M
(ESI Yhel 21t487 coNpeuki+.(46Bxanpl eu@Bitative yield) was
trans- 6- (benzot hi azol - 2-yl am no) - 3, 4-
oHtRdSE B i8s stuiteolSaidDigartivkyadrs asiyd & in Example
carboxyneth I-cyclohexyl ester ~ NYS ONNY HO O

$4) ‘Gf%eexzo?tﬂlf’aifkﬂbﬂzf-]y‘lLa?ﬁar?dal‘:}i‘ébldl'm/l‘cﬁﬂoiq M3, 4-

i hsins ey
e ) B At I Aot 4t £ ) Fﬂ@éé?ﬁ?n”igi oo 'ee
%GQQRHQMOOa&gzxaBME8§ %?g gg)npm§ Stbrsgd ?h 129C fo
(14, brs), 7.41 (14, d, J = 2.0 Hz), 7.33 (1H, dd, J =
8.5 and 2.1 Hz), 7.16 (14, 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 (24, m), 3.00 (24, t, T = 6.2 Hz), 2.32 (3H, s).
(95¢) trans-6-[3-(5-methyl-thiazol-2-yl)-ureido]-3, 4-
dihydro-lH-isoquinoline-2-carboxylic acid 4-
carboxymethyl-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
with an aqueous socdium hydroxide solution in the same way
as in Example 2 to obtain the title compound (249 mg,

46%) as a white solid.



hour under m crowave irradiation. The reaction
solution was purified by colum chronatography to
obtain the title conpound (381 ng, quantitative
yield). - 264 1H NWMR (400 MHz, CDC13): 6 (ppm) = 7.77
(1H, d, J=8.2 Hz), 7.69 @4, d, J = 7.8 Hz),
7.40-7.29 (3H, m, 7.25- 7.19 (2H, m, 4.69 (2H, s),
3.70 (2H, t, J =5.3 Hz), 2.90 (2H, t, J =5.7 Hz) ,
1.50 (9H, s) . (98b)

1he t hy ~2-Vheld, LAst dros i sogui, nol_ | n-
RS D s f T B e 2 2o A o2
(66%) pwas  oht ainedyas sa, whidtse (3@l i ¢ i r the sang way as
in Exanple (22b) from 6-

((aenzot bi azel. 024yl ani7noB- 314 dishy duq-sloE4 . saquizgl ine- 2
- carboxylic acid tert-butyl ester (270 ng) obtai ned

3i.87 Eranple (98ak.. 81HzNVR2(.4@0 (MHz, tDVMSO=d6).:9 GiA)pprA. 31
= 9.25 (1H, s), 7.81- '7.78 (1H, n), 7.67-7.56 (3H
(B, B)3327129 (RHH, dm) J # 206 FEz13 (284-1).,914. (224 7,

(2H, m, 3.39-3.32 (2H, m, 3.01 SZH, t, J = 6.3 H).
1(.ggcy- 74 (2H, m), 1.67-1.62 (1, m), 1.40-1.29 (2H, m),

trans- 6-(benzot hi azol - 2-yl am no) - 3, 4-di hydro-| H: -
Li-ddqdi-N&l i{8€- 2ddr boxyl i ¢ aci d

4- xycar.b | met hyl - .cycl ohexyl ester The title
M%o@%&ﬁd%(f%%%, r@ol)j/’() Mas obtained in the same way
as in Exanple (le) fromtrans-(4-hydroxy-

cycl ohexyl)-acetic acid nmethyl ester (74 ng) obtained

in e (bd) Bndns 13- (2,5-qi; 2H- -
benzgtéﬁlgig o?-z-z/l ?1113 3 llBt étzfgh%}ngiﬂyl fi-pyrazol-3

yi19 0GiHeN @l 136 4y ) nddi-de 1y drseehli 0148 o524 Mok y1ic acid
obtained in Exanple (98b).
4-carboxymethyl-cyclohexyl ester

H H

N N =
\n/ \T/A>r—CH3
WO __N O  N—
O
HO

(96a) 6-[3-(2,5-dimethyl-2H-pyrazol-3-yl)-ureido]j-3,4-
Cihydro-lH-isoquinoline-2-carboxylic acid tert-butyl
ester

The title compound (413 mg, 71%) was obtained as a
white solid in the same way as in (Example 24b) from 6-
(d-nitro-phenoxycarbonylamino) -3, 4-dihydro-1H-
isoquinocline-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, CDCls): & (ppm) = 7.17 (1H, brs), 7.04

(1H, 4, § = 7.5 HEz), 6.56 (1H, s), 6.12 (1H, brs), 6.03



1H NVR (400 MHz, CDC13) : 6 (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), - 265 4.66-4.52 (3H, m, 3.65 (3H, s),

3.57-3.50 (2H, m, 2.81 -(2M0 s), 2.23-2.16 (2H, m,

2.06-1.92 (2H, m, 1.82-1.69 (3H, m , 1.44-1.22 (2H,

m , 1.16-0.99 (2H, m (98d)

trans- 6- (benzot hi azol - 2-yl am no) - 3 4-di hydro-| H

(h£00Uh noki Re- %1ﬁaf%9XyM'%2aQQ@ , 3.74 (34, s), 3.62

4-carboxynethy| ¢ycl ohexyl ‘est er

(byang- 6( Benzat hizazol- 2oyl(am ne) - 3, 4- di hydro- | H 27 (33,

|squ|noI|ne 2- carboxyllc aC|d

s4- met hoxyear, benyl met hyl - cycl ohexyl ester (168 ny)

obt ai ned i n Exanpl e (98c) was hydrolyzed in the sane

(Ba@p)ad -i(a, Exanplee ha 1@ Heptyarian ol - ytli) tH3e- ([dgrpayrd- (8

ng, 5% as a white solid. 1H NWR (400 MHz, DWVsSO-d6): 8

teppanydra-86o7uteoliH-omyl) “Hree- nyss o3 omyde

7.33-7.28 (1H, m, 7.17-7.11 (2H, m, 4.53-4.44 (3H,

m, 3heot3tba compoupd 2383- 2973quﬂtlﬁytlvz y4eprdpywas
2H, m, 1.98-1.87 (2H, 1 82 1.58 (2H,
t@gnfdzgS(gHye&ﬂowisfﬁ Sﬁy@ @E%éﬁﬁ1éjg§yampla

PRy areemt s endl s %Lyifi@axpy.r@% -§pg-ureido]
;;%{_%Oﬁpg%tp%ﬁ%an%@nlme_z_%ss%' Nl SStar LAWY,
ester (412 mg) obtained in Example (96a).

'H NMR (400 MHz, DMSO-dé6): & (ppm) = 9.54 (1H, s), 9.36
(1H, s), 9.13 (1H, brs), 7.38 (1H, d, J = 1.9 Hz), 7.30

(1H, dd, J = 8.3 and 2.0 Hz), 7.14 (1H, d, J = 8.6 Hz),

1l

6.08 (1H, s), 4.20 (2H, t, J 4.1 Hz), 3.66 (3H, s),
3.38-3.33 (2H, m), 2.98 (2H, t©, J = 6.0 Hz), 2.12 (3H, s).
(96c) trans-6-[3-(2,5-dimethyl-2H-pyrazol-3-yl)-ureido]-
3,4-dihydro-1H~isoquinoline-2-carboxylic acid 4-
carboxymethyl-cyclohexyl ester

Methyl ester (514 mg, gquantitative yield) was
obtained in the same way as in Example (le) from trans-
(A-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-isoquinolin-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



HO Oro 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-@%12,-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
dhepthiitl %h%orfawéd c%%ugld 8(53%0 D) Sizeaqs)asasa %mt i nk
solid.  1H NWVR (400 6 (

Hid8. 65 (1H, s), 8. 60 (1H s) 7 32 (1H s)
7.22-7.07 (4H, m, 6.89 (1H, d, J = 9.4 Hz), 6.53
alkrdd40d mHB, 4DEBA-261: BEXDpﬂ 49 (2H1 $)H,4s22-4.8%
(1Hnj399(2HaJ-6 9 Hz) , 3.62-3.55 (2H, m
(1H2. 86 ,( BHS5% ,(1KH,=55., 9.H2) (1H,2.1)1, (K2 d(1H, =,6.8 = 8.2
Hz), 1.98- 1 90 (1H, n), 1.79-1.70 (2H, m, 1.65-1.56
HzlH, 7n)09 1132 BHI £ 83 &=HE)L Hz)%6 11P35 5:I),214 (@H‘l n§6
1.11- 01(1H3(091081(4Hng }f

(§i‘b ,+ 3|..|)5_,6 (2 | & 1—0@) 57 (3

i hija% %k&oégq%hﬁ&yl r?éllu;e ggjooxy] i Brelig 4-% ’
R OT I 06 Mty det er2 185 my Guant1 a {iH r“
i _qT' }pbtngllnqq 14t he S@Jte wRy. as i n Exanpl e
(I% rom(z-.'-4- ’

MS (ESI) m/z: 470 (M + H)™ .

(2H,

(Example 97) trans-6-[3-(5-methyl-isoxazol-3-yl)-
ureido]—3,4—dihydro—lH—isoquinoline—2—carboXylic acid 4-

carboxymethyl-cyclohexyl ester

PSSerpgie

(97a) 6-[{3-(5-methyl-isoxazol-3~yl)-ureido]-3,4-dihydro-
1H-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-
(4-nitro-phenoxycarbonylamino)-3,4-dihydro~1H-
isoquinocline-2-carboxylic acid tert-butyl ester (620 mg)
obtained in Example (24a) and 5-methyl-isoxazol-3-ylamine

(147 mg) .



hydr oxy-t-3-net hyl -cycl ohexy_)-r-I-acetic acid nethyl
- 2 67 ester (83 ng) obtained in Exanple (14g) and
1- ( 3- et hoxy-

phenyl)-3-(1, 2, 3, 4-tetrahydro-i soqui nolin-6-yl)-urea
hydrochl ori de (W2006004200¢6Al }- (119 ng). This nethyl
ester was hydrolyzed in the sane way as in Exanple 2
M5 (ESI) mfz: 510 (M + H+. (Exanple 101)

6 [ 3- (3- met hoxy- phenyl ) - ur ei do] - 3, 4-

2- I
Woxg%ge hyITSZOq m§|t E;P_ rﬁ%ngs)é)l/odhgxf/‘l(:l ql St er ﬁ—l H CI—%8
ﬁ_\hY N OrCH3  3@0 16N ©r9) |1 71.G2HE 23 QiMet hyl, esteer (1H, d,

496 ng) was obtai ned in the sane way as in Exanple

J(Ee% Bram (tsdobydnaxyst, 34mBuhyly, s), 3.64 (2H, brs),
cyclohexyl)-r-l-acetic aci d nmet hyl ester (261 ng)

20bBai(nad kn Exanpl.é @i6a) 2and L3¢E3- ret,haxyp-ophenyl )s)3-
(1, 2, 3, 4-tetrahydro-isoquinolin-6-yl)-urea
(Bydd odkl(6rimdéhy( 338omg R odbBaivied 3i—nl IEZamplie teAdhy.dro-
This methyl ester was hydrolyzed with an aqueous
isedbénchjaroxivde ket NGATOCR LI S®ame way as in
Exanple 2 to obtain the title co ound (438 ng, 91%
Pepsithe acwpPtedsoiil. MgH R (uee pREaired as a

t wo

R L 3 A
[g % me%hyl 1soxaz%% glvi du ﬂéhlﬁié%o 1%—
isoquinoline-2-carboxylic acid tert-butyl ester (143 mg)
obtained in Example (97a).

'Y NMR (400 MHz, DMSO-d6): & (ppm) = 9.62 (1H, s), 9.14
(1, s), 9.05 (1H, brs), 7.37 (1lH, s), 7.30 (1H, d, J =
8.6 Hz), 7.15 (1H, 4, J = 8.6 Hz), 6.53 (1lH, s), 4.20 (2H,
s), 3.37-3.31 (2H, m), 2.97 (2H, t, J = 6.3 Hz), 2.36 (3H,
S) .

(97¢c) trans-6-[3-(5-methyl-isoxazol-3-yl)-ureido]-3,4-
dihydro-lH-isoquinoline-2-carboxylic acid 4-
carboxymethyl—cyclohekyl ester

Methyl ester (167 mg, quantitative yield) was

cbtained in the same way as in Example {le) from trans-
(4-hydroxy-cyclohexyl)-acetic acid methyl ester (86 mg)
cbtained 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 (87b). This
rethyl ester (167 mg) was hydrolyzed with an aqueous

sodium hydroxide solution in the same way as in Example 2



(1H, d, J = 7.9 Hz), 6.55 (1H, dd, J = 8.2 and 2.4
Hz), 4.49 (2H, brs), 4.22-4.15 (1H m, 3.73 (3H, s),
3.58 (2H, - 268 t, J 5.6 Hz) , 2.76 (2H, t, J = 6.0
Hz) , 2.10 (2H, d, J 6.6 Hz), 1.96-1.91 (1H, m,
1.75-1.72 (3H, m, 1.64--1263 €1H, n), 1.34-1.25 (1H
nm, 1.10-1.04 (2H, nm, 0.89- 0.83 (3H, mM; M (ESI)
mz: 496 (M + H)+. (Exanple 102)
6-[3-(3-trifluoromethoxy-phen_yl)-
HrstQlﬁ3tﬁedtDVﬂéocbﬁbb§@QU|m@BlﬁQ 28g85 baxykhc o@gi-d
t- 4-carboxynet hyl - nethyl-r-l-cyclohexyl ester NN
whHiEE Foi1cél3 , OY N O /| F O O HO Methyl ester (553 ng)
was obtained in the same way as in Exanple (le) from
Y tnMi hyatyove4 - st -hyd »: @y clpahexy )1 -11- aoet i €) acd b4
nmet hyl ester (261 ng) obtained in Exanple (16a) and
(1E(3styi Bl &6r OBt hexy 7.30 (1H, s), 7.24 (1lH, dd, J =
phenyl)-3-(1, 2, 3, 4-tetrahydro-i soqui nolin-6-yl)-urea
8h9dﬁodhﬂoF|dé (3@71hgxldbtévnéd i B-ExHapl e 6(-52b)(1HThiss -

4hz&r%x o (351 BT ondr Tt éegavﬁmet hon" 5o B it T2gg €.
4

Ta= onbt 8 §o|?d5%1ﬁ3 ogn4oé éﬁquﬁws%udé = 78%6%6&yas

1@%4—%%"‘ ii%l) %,, 35;7(-31'." 74S) o8 %‘?,(%'7'1685—)1. 6 1501y,

1.39-1.29 (24, m), 1.12-1.01 (2H, m);

MS (ESI) m/z: 457 (M + H)'.

(Example 98) trans-6-(benzothiazol-2-ylamino)-3,4-
dihydrb—lH—isoquinoline—2-carboxylic acid 4-

carboxymethyl-cyclohexyl ester

\‘O
JK/O N
O
HO

(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-
tetrahydroisoguinoline (248 mg), 2-chlorcbenzothiazole
(186 mg), palladium acetate (22 mg), cesium carbonate
(651 mg), and Xanphos (58 mg) was stirred at 120°C Zor 1
hour under microwave irradiation. The reaction solution
was purified by column chromatography to obtain the title

compound (381 mg, gquantitative yield).



8.2 and 8.2 Hz), 7.33 (1H, s) 7.28 (1H, d, J = 9.4
M), 7.23 (-H d, J =7. 9 H) . 7 .11 (1H d, J =
8.2 Hz) , 6.94 269 (1H, d, J = 8.2 Hz), 4.49 (2H,
brs), 4.22-4.15 (1H, n), 3.61-3.57 (2H n), 2.77 (2H,
t, J =5.7 Hz), 2.10 (2H- ds4 3 = 6.6 Hz), 1.96-x..91
(1H, n), 1.74-1.72 (3H, m), 1.63- 1.59 (1H ),

1 34-1.24 (1H, m), 1.10-1.02 (2H, m), 0.89- 0.80 (3H,

; M5 (ESI) n12 550 (M + H)+ (Exanpl e 103)
fl ph ny, re| _

% @I@% ﬁa%ér%obgl |§§%8 nol%l n car g€x7y7l |§01Hdcidd £(1-8'2
char,boxy;get hyl, ) wecyel ahexyl H%§t er ko-H BMNIN 3,07 1N
-1 (00 ~"1(" Ho CcH3 ~(103a) o _
7216l (265 dnoxa4spsior ab4, Skgec38-7yl i(dene), propi onix pAGi d
ethyl ester The title conpound (7.01 g, 86% was
20Bai(aed as a =cal.orHess Qi.l50i noHhe ssane way as in
Exanple (la) from triethyl phosphonopropanate (8.0
(98b) &ardzdthiacpd-ehetariédi2eBe intrdetanyldene deet@linolin-
(5.28 g). 1H NWR (400 MHz, CDC13) : 6 (ppm = 4.20
6CW) ~gnige=hydgociiprigegs (4H, s), 2.61 (2z, t, J =
6.0 Hz), 2.39 (2H, t, .

The' title compound (124 mg, 66%) was obtained as a
white solid in the same way as in Example (22b) from 6-
(benzothiazol-2-ylamino)-3,4-dihydro-1H-isoguinocline-2-
carboxylic acid tert-butyl ester (270 mg) obtained in
Example (98a).

'H NMR (400 MHz, DMSO-d6): & (ppm) = 9.25 (1H, s), 7.81-
7.78 (iH, m), 7.67-7.56 (3K, m), 7.33-7.29 (1H, m), 7.20-
7.13 (2H, m), 4.22-4.17 (24, m), 3.39-3.32 (2H, m), 3.01
(24, t, 0§ = 6.3 Hz).

(98c) trans-6-(benzothiazol-2-ylamino)-3,4-dihydro-1H-
isoquinoline—Z—carbokylic acid 4-methoxycarbonylmethyl-
cyclohexyl ester

The title compound (168 mg, 80%) was obtained in the
same way as 1in Example (le) from trans-(4-hydroxy-
cyclohexyl)-acetic acid methyl ester (74 mg) obtained in
Example (1d) and benzothiazol-2-yl-(1,2,3,4-tetrahydro-
isoquinolin-6-yl) -amine hydrochloride (124 mg) obtained
in Example (98b).

'H NMR (400 MHz, CDCl3): & (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 (14, d, J = 8.6 Hz), 6.74-6.69 (lH, m), 6.43 (1H, s),



J =6.4 Hz), 1.89 (3H, s), 1.76-1.71 (4H, m, 1.30
(3H, t, J =7.1 Hz); M5 (FAB) nmlz: 241 (M+ H+. -
270 (103b) 2-(1, 4-di oxa-spiro[4.5]dec-8-yl)-propionic
acid ethyl ester The title conpound (6.94 g, 98% was
obtai ned as a colorless-oRksi R the sane way as in
Exanple (1b) from 2-
(1, 4-di oxa-spiro[ 4. 5] dec-8-ylidene)-propionic acid
ethyl ester (7.01 g) obtained in Exanple (103a). 1H
4N 4 13) pE) =34:38-4-40 H2H
Swgiﬁ(ga W?? ﬁ?cé§2630@3ﬁﬂ ), ,31320315§1(?ﬁ HH)’2.81
iH64s 1. é9zé4b 1@) (2k, 4%71 QOO@ZH 9B) , 2% 2% (3H gb-1J 69
O Hz) 1. (3H, d, " J 1 Hz); M5 (HI) mz: 242
GM +m) (103¢)-2- QQ 028, cyel ome&ysL-D propikani )aci d et hyl
ester The title corrpound (5.99 g, quantitative yield)
(aad) obtabréd (asnactbltarbesg-gilkminoct ke, dade hyay oad H-n
Exanple (Ic) from
igogtinodioralsphrrbpay5sldesac8dy ¥y cprbpixgniet hadi-dycéomelxyl
ester (6.94 g) obt ai ned in Exanple (103b). 1H NMR (400
SRR T CDC13) 5 (ppm 4 16 (2H g, J = 6. 9 Hz) ,
2.47-2. 30 n, 2, 13 3H, 1.59-1.43 (2H,
m, qr%%s( FiB?nzgthl?z%lFﬁjv iﬂ&go Bﬁ 4ddlgydrq éH—

lFPéH%“@'&& H%GF8§9059§F%K%§9 5?8%?8%?83 PP&Yl@FﬁﬁYl‘
988500 40k, Somonnd (5 T g byt o
h@ﬁ?glgzed in the same way as in Example 2 to obtain the
title compound (8 mg, 5%) as a white solid.

'H NMR (400 MHz, DMSO-dé): & (ppm) = 7.80-7.76 (1H, m),
7.60-7.55 (3H, m), 7.33-7.28 (1H, m), 7.17-7.11 (2H, m),
4.53-4.44 (3H, m), 3.69-3.54 (2H, m), 2.83-2.73 (2H, m),
2.14-2.07 (2H, m), 1.98-1.87 (2H, m), 1.82-1.58 (2H, m),

1.42-1.28 (2H, m), 1.17-1.00 (2H, m).
(Example 99) 6-[3-(3-ethoxy-phenyl)-ureido]l-3,4-

dihydro-1H-isoquinoline-2-carboxylic acid t-4-

carboxymethyl-t-2-methyl-r-1l-cyclohexyl ester

HTH
@TOCV )

Methyl ester (174 mg) was obtained in the same way

as in Example (le) from (t-4-hydroxy-t-3-methyl-



(4- oxo-cycl ohexyl )-propionic acid ethyl ester (1.70 @)
obtai ned in Exanple (103c). - 271 1H NWMR (400 MHz,
CDC13) : 6 (ppm = 4.17-4.10 (2H, m , 3.62-3.50 (1H,
n, 2.26-2.20 (1H, n), 2.06-1.95 (2H, m, 1.84-1.77
(1H, m , 1.71-1.65 (1H, -np6s L. 57-1.47 (1H, m, 1.40
(1H, s), 1.32-1.24 (2H, m, 1.27 (3H, d, J = 7.1 Hz),
1.17-0.99 (2H, m, 1.12 (3H, d,.J = 7.1 Hz); M5 (FAB)
mz: 201 (M+ H)+. (103e)

= -0 [ 2-tLuaro.p | }oureid A-dih :
?q@o%%lﬁofﬁ %e 25e rgarcbggglﬁl %:neags)d %]s(tl% ca(rjjbox et% ﬁ%l-ned
1oy kel @sker aMat Avl( zestel B8y 195%- e 3, 2-
obtalnedlnthe same vvay as in ample (1e) from
tetansrydrodihydioxy iey-e-ghexylieapmepiranirc acidk et hyl
ester (81 ng) obtained in Exanple (103d) and
(o2 ofdowaraopheny l(p43mgl,.2, Bhds methyl ester was
t et rahydro-i soqui nolin-6-yl)-urea hydrochl oride
h((MB2006604 200 tAk) s@re0 wayy) aFhiis metamplleest ero (@& avy) the
was hydrolyzed in_the same way as in Exanple 2 to _
téptla womprend tild ‘cOmpdatd (3B rﬁ&ep&Q%aSasa avkwrﬁq esolid.
;solid. 1H NVR (400 Mz, DWBC>d6 : § E = 12.1 (1H,
"B) NMB, Géoo(m#ﬂz,sws@ g4) ¢ 194, rgzym 8=162¢ AH(1Hd, sJ, =8862

AT e AR AT ”’2224— UL O
TR B § 2 L% L1 A= - i %
H"zJ g do %47 ), 4. M8 (45%5) ”ﬂpz 184 ANt B, g, 2

6.9 Hz), 3.62-3.55 (2Z2H, m), 2.76 (2H, t, J

5.9 Hz),
2.11 (24, d4, J = 6.3 Hz), 1.98-1.90 (1H, m)

}.__\

.79-1.70
(2H, m), 1.65-1.56 (1H, m), 1.32 (3H, ©t, & = 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)-ureidol-3,4-
dihydro-1H~-isoquinoline-2-carboxylic acid t-4-
carboxymethyl-c-2-methyl-r-1-cyclohexyl ester

H H
N N

o AT
0 3 \“/
HO/U\/O ° ro

Methyl ester (155 mg, quantitative yield) was
obtained in the same way as in Example {(le) from (t-4-

-

hydroxy-t-3-methyl-cyclohexyl)-r-l-acetic acid methyl



Exanpl e (104) trans-6-[3-(3-nethoxy-phenyl)-ureido]-

3, 4-di hydr o- 1Hi scqui nol i ne-2-carboxylic acid 4-(1-

car boxy-et hyl)-cycl ohexyl ester HH NYNO\CHs NO

OY 0 "0 HOO CH3 Methyl ester (331 ng, 79% was
obtained in the sane way ag7in Example (le) from
trans-2- (4- hydroxy- cycl ohexyl)-propionic acid ethyl
ester (180 ng) obtained in Exanple (103d) and

1- (3- net hoxy- phenyl ) - 3- (1 2,3, 4-

ah r S n-< a 0 | ori

eE@EE 91 9l SopYLAALLNL - §§§g§&@ 124 odk d°1 48 €260« -

tai hed 1 n Exanp ester
pﬁ§%}1vgk (yas, bydL95¥%QHK&&Ehl§eqﬁqH%q&%-%Q 19”hv 5 to

hydr oxi de solutlon in the sane viay as in anpl e
nhobtatn1bhedti tle20ce0pauod (6249 (nag ﬁ%% a®h@8 meth
off-white solid. 1H NMR (400 NPE DV 6 (pp :
edRel (iH, h$drody6éd ﬂthhé)sa&eGQa@lﬁs ih E&a%%l@lﬁ
brs), 7.22-7.15 (3H, n), 7.09 (1H, dd, J 8.3 and
M3.$EEE),m62925QQHJMd# 3)E 7.8 ‘Hz), 6.55 (1H, dd, J =
8.2 and 2.3 Hz), 4.51-4.43 (3H, m, 3.73 (3H, s),

356(2Ht,J—55Hz)275(2Ht,J:5. 8 Hz),
2 . 1 Hz), 1.97-1.95 (1H, ),
1, 831%X@HPJ(‘240H 61 %aifl-la%tkl%v ﬁﬁlenzlfs?uzez@ou@iﬁl—

dgLydro H- 1soqugnollne 21cgibg§§11g ac1é % %_ﬁt)

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

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 (l6a) and 1-(3-methoxy-phenyl)-3-
(1,2,3,4-tetrahydro-isoquinolin-6-yl) -urea hydrochloride
(333 mg) obtained in Example (490b). This methyl ester
was hydrolyzed with an aqueous 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): & (ppm) = 12.1 (1H, s), 8.74
(14, s), 8.67 (1H, s), 7.33 (1H, s), 7.23-7.19 (2H, m),
7.1¢ (1H, d, J = 8.3 Hz), 7.09 (1H, 4, J = 8.2 Hz), 6.92
(1H, d, § = 7.9 Hz), 6.55 (1H, dd, J = 8.2 and 2.4 Hz),

4.49 (2H, brs), 4.22-4.15 (1H, m), 3.73 (3H, s), 3.58 (2H,



MS (ESI) mz: 496 (M+ H)+. - 273 (Exanple 105)

t rans- 6- ( 3- phenyl - ur ei do) - 3, 4- di hydr o-

1H i soqui nol i ne- 2- carboxylic acid 4-(1-carboxy-ethyl)-

cycl ohexyl ester HH NYNI \ O /NOO-~I I( HO/ O

Met hyl ester (338 ng, 869)2@@s-obtained in the sane

way as in Exanple (le) fromtrans-2-(4-hydroxy-

cycl ohexyl)-propionic acid ethyl ester (180 ng)

obtained in Exanple (103d) and

1- phen 25 3; rapydpo= seayiLnol bn upea
thydroc%loﬁ?%i %4gén%§ﬁob?glned Fn@ Ezgnpéelé %bh oFay
=This aBf hyi, %t@r of 338ulmon) yas . hydiohyzedy, Wt h ane4-

aqueous sodlun1hydrOX|de solutlon in the sane way as
1i n7 Example) 2 Lo3obtapp the,tintl elcoopaund (264 ny, 0.89-

64% as an off-white solid. 1H NVR (400 MHz, DVMSO- d6):
0688 ppBY, =ml12. 1 (1H, s), 8.64 (1H, s ), 8.60 (1H, s ),

7. 45(2H d, J=8. 6 H), 7.32 (1H brs), 7.28
M2KHESEd, mdz= 896 AMd+8HO' Hz), 7.22 (1H, d, J = 8.6

FE) 7.09 (1H, dd, J = 8.4 and 4.5 Hz), 6.97 (IH dd,

J = 7 4 and 7 5 FE) 4 49-4.44 (3H, m, 3.56 (2H, t, J
= 2.15 t
7.0 w)mile 9@0% 9@ Eiﬁ 3n§“lﬁllsar@%ah?§¥réﬁffyl
%fﬁ ?}Gi,é%éihadggL 1soqu1no§1ne gjharboxy 1%5a % t-

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

F
N N 0\ F

CH, \H/
O _N o} F
o “ \U/
o)
HO

Methyl ester (553 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-trifluoromethoxy-
phenyl)-3-(1,2,3,4-tetrahydro-isoquinolin-6-yl) -urea
hydrochloride (387 mg) obtained in Example (52b). This
methyl ester was hydrolyzed with an aqueocus 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.

=
=
e

'H NMR (400 MHz, DMSO-d6): & (ppm) = 12.1
(1H, s), 8.76 (iH, s), 7.71 (1H, s), 7.40 (1H, dd, J =
8.2 and 8.2 Hz), 7.33 (1E, s), 7.28 (1H, d, J = 9.4 Ez),

7.23 (1H, 4, J = 7.9 kz), 7.11 (1H, d, J = 8.2 Hz), 6.94



5.9 Hz); M5 (ESI) mlz: 466 (M+ H)-. - 274 (Exanple
106) [4-(2-{6-[3-(3-nethoxy-phenyl) -
urei do] - 3, 4-di hydro-| Hisoqui nolin-2-yl}-I-methyl-2-o0x
y- ethyl)-cycl ohexyl]-acetic acid HH CH3 NN O ~CH3
HOO 0 O (106a) - 269 -
2-(4-tert-butoxycarbonyl net hyl - cycl ohexyl )- propionic
acid ethyl ester Aefin (6.16 g) was obtained in the
same way as in Exanple (Id) from
(2u( 440xg- cygl ohaxyl )21p@@p' oni C raghd sevhyls asteny 4.3
g) obfained in Exanple (1030) and tert- butyl™ di et'hyl
3phqsgh@noqgetah¢ (4.99 gpsThits of efisn7 )16 09 weH, d,
reduced in the same way as in Exanple (Ib) to obt ai n
Jt ke et ict Fe)conpoednrd . 04. X7HG, 9%l .tMe- 1st/eps)3@sm)g 1.63-
colorless oil. 1H NWR (400 MHz, CDC13) : 6 (ppm =
14523-(AHO8m( 2HL .3¥ -1 . 22. 51H2. 3V ,( IH,10M1,. 02. 32+42. 18 ,( ZH,85-
n, 2.14-2.04 (2H, m, 1.88-1.59 (4H, nm), 1.45 (9H,
OsBO 1389-m)23 (5H, m), 1.19- 0.86 (5H, m; M5 (FAB)
mz:. 299 (M + H)+. (106b
MB- (F5ter f“-/ﬁut é)?)?(:&(?’lbémlﬂl net hyl - cycl ohexyl ) - propi onic
acid
2- (4-Tert-but oxycarbonyl . 7. et hyl -cycl ohexyl ) - propionic
aci d et hyl,16518%) (2:4895-98tabned L0 ExmRL S ) (1083ko -

was

3,4-dihydro-1E-isogquinoline-2-carboxylic acid 4-(1-

carboxy-ethyl) -cyclochexyl ester

\O\H/N
O

(103a) 2-(1,4-dioxa-spirof4.5]dec-8-ylidene)-propionic
acid ethyl ester

The title compound (7.01 g, 86%) was obtained as a
colorless o0il in the same way as in Example (la) from
triethyl phosphonopropanate (8.0 mL) and 1,4-
cyclohexaredione monoethylene ketal (5.28 g).
'H NMR (400 MHz, CDCl3): & (ppm) = 4.20 (2H, g, ¢ = 7.2
Hz), 3.94 (4d, s), 2.61 (24, ¢, J = 6.0 Hz), 2.39 (24, t,
J = 6.4 3z), 1.89 (3H, s), 1.76-1.71 (4H, m), 1.30 (3H, t,

J = 7.1 Hz);



hydrol yzed with 1 N NaOH in the sane way as in
(Exanple - 275 2) to obtain the title conmpound (1.72
g, 78% as a colorless oil. 1H NWR (400 MHz, CDCl3) 6
(ppm = 2.30-2.20 (1H, m, 2.12-2.05 (2H m,
1.84-1.65 (3H m, 1.57-:49043H m, 1.44 (9H, s),
1.30-1.22 (1H, m, 1.19-0.97 (4H, m, 1.14 (3H, d, J
= 6.6 Hz). (106¢c)
[4-(2-{6-[3-(3-nmethoxy-phenyl)-ureido]-3, 4-

(diohydr o~k issequikacldn vl s krdretghyll-) 2 l%r!lyé )aCld
cyclohexyl] acetic acid thhyl ester (3

cabkai Redeirn the sane way as in Exanple 40 from
2-(4-tert-butoxycarbonyl net hyl - cycl ohexyl ) - propionic
aci dTh348i00¢ obhpbned i(B.BExanpl €8%(10Q6B) caftdined as a
1- (3- et hoxy-phenyl)-3-(1, 2, 3, 4-tetrahydro-
dodoquiesel ionl- 6nyltheuseachyenocH dm dxafd2®> ng)b) from 2-
obtai ned in Exanple (49b) . This methyl ester (340

(Fgy wasxereated [in S ldss Sarvd iweyneds dnerEaarnipt eqi2218thyl
and then hydrolyzed in the sane way as in Exanple 2

etsc*ieébt di-Q 1t Ke PPFIaeI“@&”rﬁ@uﬁd‘a Hﬂé)3a418% as a white
1H NVR = 12,0 (1H
a i ééoo(%filzrs§DCéa>6of(1(@P@) RO =t

eSSV R LY B
124%6 % 1 g'i'ﬂ_(?_zl’ 12383 2%140 (2; (2% 3]%85%/555 f"& Hz
1”.“123 %%‘} M 4 I=|)*7.1' 1276

MS (EI) m/z: 242 (M)".

(103c) 2-(4-oxo-cyclohexyl)-propionic acid ethyl ester
.““_Eke title compound (5.99 g, quantitative yield) was
obtained as a colorless oil in the same way as in Example
(1c) from 2-(1,4-dioxa-spiro[4.5]dec-8-yl)-propionic acid

ethyl ester (6.94 g) obtained in Example (103b).
'H NMR (400 MHz, CDCl;): & (ppm) = 4.16 (2H, g, J = 6.9
Hz), 2.47-2.30 (5H, m), 2.13-1.94 (3H, m), 1.59-1.43 (2H,
m), 1.28 (3H, t, J = 7.2 Hz), 1.19 (3H, d, 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 (1d) from 2-
(d-oxo-cyclohexyl)-propionic acid ethyl ester (1.70 g)

obtained in Example (103c).



(Exanpl e 107) 2-[4-(2-{6-[3-(2-fluoro-phenyl)-

urei do] - 3, 4-di hydro- 1Hi soqui nol i n-2-yl ' - 2-o0xo-et hyl) -
cycl ohexy ]-prop_onic acid F NO Yo HOO O CH3
(107a) 2-(4-carbonyl net hyl -cycl ohexyl ) -propi onic acid
ethyl ester The title compaund—1.53 g, quantitative
yield) was obtained as a colorless oil in the sane
way as in Exanple (22b) from
2-(4-tert-butoxycarbonyl net hyl - cyclohexyl) propionic

1%‘;3'1.‘&%'\{/%?5‘@’6 ﬁﬁ&ercééleb& Q9 %%T?} 181”74'%?{6(3'2%H l9)6a)

2D 83 (L ) o0 5B 20 (2,
m, 190162mméH 5 1°60-1 F?)éH , 126%’; m),

1t. 843 1=777. 1HHz)n,,,1115' ]:ll@S("(EHH, 1), 1. 5t72 10.89 (135, m)
m ; M5 (BEl) mz: 242 (M (107b)
1[.40( 2-1§6- 53+ ( 3~ 3etloxy- pRénym) - urlei2do] ¢3i,4-d, J = 7.1 Hz),
di hydro-1 H i soqui nol i n-2-yl }-1-nethyl - 2-oxy-et hyl) -
loydl-6héRyl(kHacati c ladied (ML hyl, ster?.(130%)vg, 82% was
obtai ned in the sanme way as in Exanple 40 from
M. (E?@ér@dﬁylﬁ@ﬂth—*cﬁélohexyl) pr opi oni ¢ aC|d et hyl

ter 177 in Exanple (107a)

@fvflﬁépén%ﬁé% ? %ﬁ@fr§—§h@ny -ureido] 3 4-dihydro-
lH-isoquinoline-2-carboxylic acid 4-(l-carboxy-ethyl) -
cyclohexyl ester

Methyl ester (88 mg, 55%) was obtained in the same

way 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-isoquinolin-6-yl)-urea hydrochloride
(WO2006004200 Al) (100 mg). This methyl ester (88 mg)
was hydrolyzed in the same way as in Example 2 to cbtain
the title compound (35 mg, 42%) as a white solid.
'H NMR (400 MHz, DMSO-d6): & (ppm) = 12.1 (1H, s), 9.02
(1H; s), 8.54 (1H, s), 8.16 (l1H, 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, n),
2.85-2.73 (2H, m), 2.21-2.11 (1H, m), 2.04-1.91 (2K, 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),

=

.02 (3H, d, J = 6.7 Hz);

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



277 - tetrahydro-isoquinolin-6-yl)-urea hydrochloride
(W2006004200 Al') (236 ng). This nethyl ester (304 ng)
was hydrolyzed in the sane way as in Exanple 2 to
obtain the title conmpound (139 ng, 49% as a white
solid. 1H NMR (400 MHz, BMBQ2de): 6 (ppm = 12.0 (1H
s), 9.01 (1H, s), 8.53 (1H, s), 8.16 (1H, dd, J = 8.2
and 8.2 Hz), 7 35-6.98 (6H, m, 4.61-4.50 (2H, m,

3.65 (2H, t, = 6.0 Hz), 2.85-2.70 (2H, m, 2.27
2H, m HZ) xan oXY+ple eido]
E4H E$h p]1€7goz4571% s @—é—5ré’—-g§7rgé‘i‘h59?y %ﬂ; K%ﬂ- ~2feid

B(EﬁﬁihyﬁZo 4321ébhﬁlh%i-néE&aﬁﬁkﬁokgﬁhc acid 4-(1
[4-({6-[3-(2-fluoro-phenyl)-ureido]-

c3r¥ordihytnol) Heiysbguerol i agt2rcar bonyl } - met hyl - am no) -
cycl ohexyl]-acetic acid F HHCH3 | NYN N /NO/ O
HO (108a) (4- nethylanlno cy&loheuyl) acetlc aci d

methyl ester To a Ay N B¢ Lution of

(4- oxo- cyclohexyl

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-dé): & (ppm) = 12.1 (1H, s), 8.67
(lH, s), 8.60 (1H, s), 7.32 (1H, brs), 7.22-7.15 (3H, m),
7.09 (1lH, 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 (2H, &, 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)*.



- 278 tenperature. After 4 hours, the reaction

m xture was diluted wth saturated sodi um bi carbonate
(100 nmL.) . The organic solvent was renoved under
reduced pressure. The aqueous m xture was subj ected
to extraction with dichl eromes hane (x3) . The

di chl oronet hane | ayer was dried over sodium sulfate
and then concentrated. The residue was purified by
col um chromat ography (NH silica gel,

dichkgggﬂ§gga@gkyegb§§glt t@ %QLﬁyn Qgih KNE (480pyd o-

conpoun 822 as a brown~oi "

3 7 —
l??ﬁfo %%hige(gg%@g%ox 2@ Jéﬂé %ﬂ (1- éérég%¥f%ég§l
c&c@@hbx@l €kderm, 1.83-1. 75 (1H nm, 1.63-1. 48 (4H,
nm, 1.45-1.35 (2H, m, 1.29-1.17 (1H m, 1.15-1.01
(1H, m; M (El) mz: 185 (My+. (4108Db)

[4-({6-[3-(2-fluoro: - uNei db] - 3,4- di hydr o-
1H i soqui nol i ne- 2- met iyl - g -cycl ohexyl ] -
t |!0\NE1 yLNgs 2 ng, 88% _xwas obtained in

nple (le) from
no- qycl ohexyl )- acetic acid nethyl ester

O ) obtained in Exanple (108a) and
1-(2-tluoro-phenyl)-3-(1, 2, 3, 4-tetrahydro-
i soaui nolin-6-yl)-urea hydrochloride (v02006004200 Al)

(230, 0), T Mok e o052, ) s, Yt yied L
SIS BB 38 S S A B 1 R
c&%?ﬂoh%)xayls-—%%o@yd’ni@ ’ac%dl%t(‘r%ﬂ’ Qe J _8% %p.g%ndozﬁ:a%.ned
in E%ample (103d) and l-phenyl-3-(1,2,3,4-tetrahydro-
isoquinolin—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
(lH, 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 (iH, 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, 0 = 6.0 Hz), 2.15 (14, 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
= 5.9 Hz);

MS (ESI) m/z: 466 (M + H)°



- 279 7.33-6.98 (6H, m, 4.22 (2H, s), 3.53-3.42 (1H
m, 2.82 (2H, t, J =5.2 H) , 2.72 (3H, s), 2.33

(2H, d, J =7.9 Hz) , 2.10 (2H, d, J = 7. 0 Hz) ,
1.82-1.37 (6H, m), 1.11- 0.97 (1H, m, 1.04 (2H d, J
=6.3 Hz) ; M5 (ESI) mz- 483 (M+ H+. (Test Exanple

1) (1) Preparation of DGAT1 enzyne DGAi | enzyne was
prepared and stored according to the nethod descri bed
in US2007/0249620. (2) DGAT1 inhibitory activity test
A reaction solution having the foll ow ng conposition
was i ncubated at roomtenperature (23C) for 30

M NUE @830 11 51 5 TMS&if'%i psL 63%‘3»%9%%%% fol d

nmg/m BSA, 0.3 mM 1 di ol eoyl
u@@ma@mteanL@mhyargt@H—1§@bu&h@mtnlﬁ%y@@dqdhet%gle ~oxy-
[14C] -ol eoyl -CoA (approximately 50 / mol ) . 5%

ethiyt pAcKc10Rextyhe-DEAT1c gazynme (10 g) obtalned ln
Test Exanple 1(1), and a test conpound or vehicle

( DVBQ MeCH, 7330Iution 5%1,;Pdd 50 I in total. A
reacti on st Opcﬂ0| u vas %‘F

i sopr opanol / 1- hept ane/ w (8 20 /vl v) 3Was
adgged t et eactap-seldti on & ed.

Suequ ater (30 1) and 1- heptane (100 |I') were
her e oar%l stirred. The 1-heptane |ayer (50 1)
was spotted onto a TLC pl ate and devel oped with a

(PR BT SRt e BT A B IR e v o
pggpio%§g acid ethyl ester
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, CDCl;3): & (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



the triglyceride fraction was quantified using BAS2000
Bi o | mage Anal yzer (FUJIFILM and conpared with the
control. The inhibitory activity of the test conpound
was cal cul ated according to the fornula shown bel ow.
In this context, the radigagtivity at no reaction (0
m nute incubation) was used as background. Inhibitory
Rate = 100-[ (Radi oactivity of sanple suppl enented
with test conmpound)- (Background)]/[ (Radioactivity of

N L U S e o
<408 exhibited a 50% or higher inhibitory rate at the
test conpound concentration of 0.05 g/m. In this

1 X DGATLE nhi.bist Cti Wity t i-S; nNQt
%ﬁﬂlﬁ%@eg}%%nﬁ]d me?%%g 'dessgﬁbgzd a\go'v%b. ZEZ%O (&%én&)é,
2nierpsopes2py epar ed. Buom gbe (SRl )i ntestriness fal, m),
tissue, or liver of animals (e.g., rats or mice) may
lbé4useH, as)t he.BDCGAT.eazyid, hbreaven-0oniodr dganes), 1.14
prepared from cultured cells (3T3-L1 fat cells,
(pHi ndri Py= €ubtHeed fat cells, Caco2 cells, Hep&
cells, etc.) or cultured cells highly expressi ng DGAT
(éQﬁCél§6-bé—ééeéBaé3-mﬁéhEEmTpéﬁ@ygérusaﬁﬁ@érﬁmﬂe,
fbuah pl at es PerkinEIner{ that require no extraction
dhpgeeaute-canIBéraséaror 'l st rieteadry -evaraatvag -a
Iaqgg nunber of ,test .gonpounds in a short tinme. - 281
CAS-PEeBYT et Fronfth8se results, conpounds of the

Methyl ester (340 mg, 49%) was obtained 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
Exampie (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-d6): & (ppm) = 12.0 (1H, s), 8.68
(1H, s), 8.60 (1H, s), 7.42-7.08 (5H, m), 6.92 (14, d, J
= 7.4 Hz), 6.56 (lH, 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)".



present invention have excellent DGAT1 inhibitory

bi oactivity. (Test Exanple 2) The DGAT1 enzyne is

i nportant for the digestion and absorption of
triglycerides, and the inhibition of DGAT1 in the
smal | intestine suppresses Zge -absor pti on of
triglycerides. The in vivo activity of its DGAT1
inhibitory effect was evaluated with the suppressed
absorption of triglycerides after fat |oading as an

i ndexXgxaly €H7BLAGN My s, 67732 (yee d Yy
meigﬁt?a%§¥§5€g7$ %hérlég ﬁFvé% ﬁgﬁoggggki ggggﬁ&n
ulrae dp 1Fasued iavaridi-ght 1 sweid ressingned, 11,0 Ve £ls Hgfoup
1, Vehicle group 2, and each test compound group,” to
cwiilehea vy éhictlo@ - e0.is%e ciet hyl cel | ul ose) or each test
conpound (1 to 10 ng/kg) suspended in vehicle was
orally adm nistered (5 nL/kg)H After fa given tine, a
| i poprotein |ipase irhibhitor N(PI '

CORP. gy Japan) for the Vehicle group 2 and the conpound
groups Wwere orally adm nistered thereto (0.2

Haguse), ., _ Af ~gi-yen _ti f 1-to 4 haours after
(ggnfgiét#étigﬁ%%ggﬁbﬁg% -39$§34§%ﬁ&f%.35%%%%?%%n%vld
e¥eil @ickhe right - 282 ventricle, and plasm was

i mredi atel y separated and collected. Then, the
trigryeetideccopsgpti@l i ONs5BNg, quantitative yield) was

obtained as a colorless oil in the same way as in Example
(22b) from 2-(4-tert-butoxycarbonylmethyl-cyclohexyl)-

propionic acid ethyl ester (1.68 g) obtained in Example

'H NMR (400 MHz, CDCl3): & (ppm) = 4.18-4.07 (2H, m),
2.44-2.32 (1lE, m), 2.28-2.20 (2K, m), 2.14-2.06 (14, m),
1.90-1.62 (3#, m), 1.90-1.62 (3H, m), 1.26 (3H, t, J =
7.1 Hz), 1.15-1.20 (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-lH-isoquinolin-2-yl}-1l-methyl-2-oxy-ethyl) -
cyclonexyll-acetic acid

Methyl ester (304 mg, 82%) was obtaired 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-



pl asma was neasured using a commercially avail able kit
(Triglyceride E-Test Wako: Wako Pure Chem ca

I ndustries, Ltd.). In this nethod, the adm nistration
of the lipoprotein Iipase inhibitor suppresses the
hydrolysis of triglyceri-des n the bl ood such that
the triglycerides are accunulated in the bl ood. These
triglycerides are derived fromtwo origins: exogenous
triglycerides absorbed in the gastrointestinal tract

t%@?aﬁ&@?%e'i‘%ﬁélhr hglhyGer 'ge /8l % sgd fnamithe liver.

I'gl'ycerirde  "absorption suppr SS|ve ac |V|ty of

waébo%%%z@@m@vnqz@%smﬁa' C%@geﬂeg §g g@ekh%gfz; ri)

equatlon shown bel om1by f enovi ng uence
wBRdageneus  tu ghyeeri dase iyt RisS 1 pC@@Ja%eﬂLe each, tgslain
conpound was separately confirnmed to have no
thef kuenee compbhadcqneentwgat i4e% )ofy st he wendegenous, .
triglycerides. Triglyceride absorption suppr essi ve
‘RctMNi (y0(MHz, HOSof§dyt gbyceshde=concentiagien, ob. o1
each test conpound group)-(Triglyceride concentration
(6H, Vehi,cBe Sgr ddp , 18] /,[ @Triegl (yider idde domceéntX atricor8 .&f Hz) ,
Vehi | e roug 2)- (Triglyceride concentration of

p

7V§ﬁiél@ grlé Ty}fo@ THe S€orf@éunds of3 -BlanfAtes 2, 5,=
15, 16, 17, 20, 21, 22, 23, 24,

629 P% 27%%%1%@91%@0 mjzy2.39 O@f @g @’38 654h g‘%ﬂd
8 8 05, 107 1 xhi bi
B050r ORi RGr By gy driad - B8s abeargtign o7 (4, %,

SURpPKessI activity at a dose of 10 ng/kg or |ower.
1A§@|§ §VIA§§f %?én1these results, conpounds of the

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) -

cyclohexyll-acetic acid

F
H H
N N
o b
N N 0O
/ﬁl\//[:::T/ \ﬂ/
o]
HO
(108a) (4-methylamino-cyclohexryl)-acetic acid methyl

ester

To a tetrahydrofuran (60 mL) solution of (4-oxo-
cyclohexyl)-acetic acid methyl ester (2.14 g) 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



present invention have excellent triglyceride
absorption suppressive activity. (Test Exanple 3)
Mal e C57BL/ 6N mice (7-12 weeks ol d, body weight: 17-
25 g, Charles River Laboratories Japan Inc.) were

i ndi vidual |y housed and feg¢7gn-a high-fat diet (fat
content: 45 kcal % Research Diets, Inc. D12451) for 1
week or longer for acclimtization. Based on the food
i ntake during the period, the animals were equally

tgﬁg%ggﬁqrg&) eﬁp@%ﬁg%éﬁ%g;%ﬁ% gggcé;ﬁ‘ékeﬂi%ﬁ&ggahg-

a vehicle me | ce 0S€é) "or eac S

qsenpeund; ¢ Egtéga@/di((g)od%tiﬁ’%?_@%qao@laﬁ%hi Glo® \0@3 . The

orally adm nistered (10 to each group.

ofyaHtessalivent adri Resbiati QRdelNe ANIJE $ 1€ Fed one
a high-fat diet, and the food intake was neasured 6

aBoubs saht @Euirei vhat 50Bj et cheedi gt rHke ifeediing
suppressant activity of each test conpound was
déaheulrahedhbasedxon .t hehequath Dor Shevwhanbel ave rFeedi ng
suppressant activity (%9 = [(Food intake of Vehicle
dgiedppveFosadintnake ldpteaehdt ébencompogmdtrated. The
group)]/[(Food intake of Vehicle group)]xl QO - 284
rTRedE8neEn8s Lot LELakpl €9 12manghzonakedsiardy 230 ¢rilica
hi.gher, g edin uppressant activity at a dose of 10
Iyl kGLc iOFSR%F.%aE@/F@t F@ent tor GhteHds & e dditls
~gonmpou dz t he E@@sent i@yenﬁioqlhave an excel | ent
PREHCRG S0pAr BSeadc ™ offedt brown o1l
'H NMR (400 MHz, CDCl3): & (ppm) = 3.67 (3H, s), 2.62-
2.57 (1H, m), 2.40 (3H, s), 2.28 (2H, d, 7 = 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 (14, m), 1.15-1.01 (1lH, m);
MS (EI) m/z: 185 (M)".
(108b) [4—({6—[3—(2—fluoro—phenyl)—ureido]—3,4—dihydro—
lH-isoquinoline-2-carbonyl}-methyl-amino)-cyclohexyl]-
acetic acid

Methyl ester (322 mg, 88%) was cbtained 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-
isoquinolin-6-yl)~urea hydrochloride (W02006004200 A1)
(238 mg). This methyl ester (322 mg) was hydrolyzed in
the same way as in Example 2 to cbtain 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 (1lH, dd, J = 8.8 and 8.8 Hz),



Formul ati on Exanple 1: Capsule Conmpound of Exanple 2
or 3 50 ng Lactose 128 ng Corn starch 70 ny
Magnesi um stearate 2 ngy

-- 250 ng A powder of this fHofmulation is m xed and
passed through a 60-nesh sieve. Then, this powder is
charged into 250 ng of gelatin capsule to prepare a
capsul e. Fornul ati on Exanple 2: Tablet Conpound of

D@%%BZ rﬁ 1_rﬁgaiﬁgtzzLa(rthose 1263 g, _ 3004'&1 (gt}?r ch 23 82

gnesi u

(28, T 0 = 52 WAy, T T (S S 233 s ] T
00 my A powder ‘of Hi s Tor milatd on i &M xed,? = -9

nlzl atoed s & =corn rc dr |
}tg:RZn corrp(rj(essegﬂl nto a - ﬁzg trla%ﬁ(goo%/ tn:labl ]t?ﬂj

using 1a,t &bl etli g nechi kg, JThi 5. 3 ablyet can be
sugar - coat ed accordi ng to need. Industri al

MSpplEsdabir/iz:y 48 compoeumd *of the present invention
represented by the general fornmula (1) or a

phar macol ogi cal | y acceptable salt thereof has an
excell ent DGAT inhibitory effect and feeding
(J@Fpr Essamicefllect and is thus useful as a

r.lhar maceuti cal agent.
Preparation of DGAT1 enzyme

DGAT1 enzyme was prepared and stored according to
the method described in US2007/0249620.
(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-HC1l (pH 8.0), 8 mM MgCl,, 1 mg/ml BSA, 0.3 mM
1l,2-dioleoyl-sn~-glycerol (10-fold concentration of EtOH
solution, 10% added), 10 uM [“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 pl in total. A reaction stop solution (70 nl)
consisting of isopropanol/l-heptane/water (80:20:2,
v/v/v) was added to the reaction solution and stirred.
Subsequently, water (30 pl) and l—héptane (100 pl) were
added thereto and stirred. The l-heptane 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



286 - CLAIM5S 1. A conpound represented by the genera
formula (I): H \ RL XYNM L, % R3 ---\- O
(R2)n (I') [wherein Rl represents a
phenyl am nocar bonyl group that may be substituted
with 1 to 5 group(s) indepgpdently selected from
Substituent G oup A a heteroaryl am nocarbonyl group
that may be substituted wth 1 to 3 group(s)

i ndependently selected from Substituent G oup A,
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p(s) i ndependently selected” from stituent

B{X0tR-4e AnbepzoLthiegotr2ry) grAURoLPAtedMBY+Rethe
substifuted with 1 to 3 group(s) independently

csetest ed THoOm Substiduedc I ey A f ac KL &6t abdybothat
may be nonosubstituted with a C3-C6 cycl oal kyl

w@soup) ani soear hooykdgnoupo ahbC3o&hula shown below. 1In

cycl oal kyl ) am nocar bonyl group or an
thdamaobyean nobar badybagrdupty at no reaction (0 minute
incubation) was used as background.

Inhibitory Rate = 100-[ (Radiocactivity 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, microsocmes
prepared from cultured cells (3T3-L1 fat cells, primarily
cultured fat cells, CacoZ 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 extraction procedure can be used for
efficiently evaluating a large number of test compounds

in a short time.



R independently represents a C. -C6 al kyl group; - 287
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 formulagiCL=0)-0-R4 or a group
represented by the formula -C (=0) -N (R5) R6; R4
represents a hydrogen atom a Cl-C6 al kyl group that
may be substituted with 1 to 3 group(s) i ndependent |y

sel acd st féﬁ@é@%ﬂ&#mﬁe of"é)sﬁ ﬁﬁoun%t%f the

cycloal’kyl group t be nnnosu st
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al kyl group that nay be substituted wt
bgbeeP{$)tyi ndependent |y sel ected from Substituent
Goup B, a C3-C6 cycloal kyl group that nmay be
nonosubstituted with a carboxyl group or a
het erocyclic group that may be substituted with 1 to
(Begr oupémsyle ndlependent |y sel ected from Substituent
Goup A, R6 represents a hydrogen atom a C -C6 al kyl
gr ode AT Inegnianss ubs tinRerEvi thrn the M iyesp{s) and
i ndependent |y sel ected from Substituent Goup B or a
a?%orﬁ%l%Wc@éaﬁkyg @?%Hbd@ﬁataﬁﬁyt@% hohosibspint afe@GAT1
{ oxyl gro when both RS and R6 are a
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absorption of triglycerides after fat loading as an index.
Male C57BL/6N mice (7-12 weeks o.d, body weight: 17-25 ¢,
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 administered (5 mL/kg) .
After a given time, a lipoprotein lipase inhibitor
(Pluronic-F127: Sigma-Aldrich Corp., 1 g/kg, 20% by
weight dissclved in saline) was intraperitoneally
adninistered (5 mL/kg) to each group. Immediately
thereafter, distilled water for the Vehicle grouo 1 or a
20% fat-containing emulation (Intralipid 20%: TERUMO
CORP., Japan) for the Vehicle group 2 and the compound
groups were orally administered theﬁeto (0.2 mL/mouse) .
After a given time of 1 to 4 hours after administration,

blood was collected frem the tail vein or the right



ring; - 288 X represents an oxygen atom a nethyl ene
group, a group represented by the fornula -NH, a
net hyl ene group nonosubstituted with a Cl-C6 al kyl
group or a group represented by the formula -N(R7)-
R7 represents a Cl-C6 al kylggreup; L represents a
singl e bond, a nethylene group, a

1, 1-di et hyl et hyl ene group, an ethyl ene group, a
group represented by the fornula -CH= or a nethyl ene

v8hewp c18DNgsubgt Liubed W 4 B 441+ gaéﬁﬁ%vg&% énd

...... represents a single bond or

cohoweveHr. .Then, tEOI€5eHlScarshogkenbend whepnl;n
represents a group represented by the formula -CHs);
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5; Substituent Goup A represents the group of
(Subgtlytaentls Sellfestedafkooniva kivalPagen Catcaca Chddstries,
al kyl  group, a Cl-C6 hal ogenated al kyl group, a Cl-C6
Ladkoxy igroubs meClods hatogenanédtakkdxy grfotpe a
(Cl-C6 al koxy)- (Cl1-C6 al kyl) group, a Cl1-C6 al kylthio
l@PSEﬁotélBaﬂ-BBWP 1gnélpoa eprereasey @mmr@m@ of
C; C7 al koxy carbong %roup an am no %ﬁgup, .
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aE%BE%%%nEE the %E%%Qo@ﬁtestlnal 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)]/[(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, 16, 17, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30,
31, 32, 41, 43-62, 64, 66-78, 80-86, 90-92, 95, 97, 99-

105, 107, and 108 exhibited 60% or higher triglyceride



substituents selected froma C3-C6 cycl oal kyl group, a
- 289 phenyl group, a carboxyl group, an am no group,
and a hydroxy group] or a pharnacol ogically
acceptable salt thereof. 2. The conpound or
phar macol ogi cal |y acceptablzssalt thereof according
to claiml, wherein RL is a phenylam nocarbonyl group
that may be substituted with 1 to 5 group(s)
i ndependently sel ected from Substituent Goup A a

ryl am r yl, gr: e t] d
TROL TS T Graua(ey ) naspendentty Saatt &f g S b
18ykstituent Group A a benzoxazol -2-yl group that nay
be substituted with 1 to 3 group(s) independently
sel essedsf eomiSHbsErbrenheSeOUR AL @I, @ompounds of the
benzot hi azol -2-yl group that nay be substituted with
pretent dnoepslon independentlanseleiciegedriom absorprion
Substituent Goup A, R is a hydrogen atom a Cl-C6
salPlkyle sgiygp atdtdatvivey be substituted with 1 to 3
group(s) independently selected from Substituent
Group B or a C3-C6 cycl oal kyl group that nay be
monosubstituted with a carboxyl group; X is an oxygen
(ZE6m EXametifylPdne group or a group represented by the

formyla - NE:: |.S_a single_bond, a thyl ene group, .

a 1?¥§3Fn€%ﬂ9Pkébh?F8ﬁe‘ngapWeﬁﬁsePﬁghe QIYr §&F ISt all"
roup resent.ed b he formul a - CH=;: and Substituent
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LEPLOAR.L0n R Cle el i -l gt o
cghg%% 940URc A 3(: CheGR sl e s ( GhidB 1)) wpup,
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 feedirng 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) ] /[ (Foed intake of Vehicle group)]x100



- 290 alkylthio group, a carboxyl group, a C-C7

al kyl car bonyl group, a C2-C7 al koxycarbonyl group, an
am no group, a nono-C2-C7 al kyl carbonyl a_nino group,
a nmono-C -C6 al kyl sul fonyl am no group, a nono-Cl-C6
al kyl am no group, a di-(Clr€6 al kyl)am no group, a.
cyano group, a nitro group, and a hydroxy group. 3.
The conpound or pharmacol ogi cal |y acceptabl e salt

t hereof according to claim1, wherein the genera

formia cbhbolifidsng roenghah fonmula Glol e filddy 12 44
NY NR X éON OR3 -¥ ~a§oe(sl |2)méH%HQONe?%ﬁ~b(lté% 2§‘H ‘x%r
NENL FeedsiQRBdddrds saherel in R eresedssa phenyl g/
gf%tp t hat néigbégiubstituted mﬁfﬁ l1tob %roup ?s)mg/ E
dmdepeident |y selected from Substituent Goup A or a
C3-C6 cycl oal kyl group; and

As is evident from these results, compounds of the

present invention have an excellent feeding suppressant

effect.

Formulation Example 1: Capsule

Compound oif Example 2 or 3 50 mg
Lactose 128 mg
Corn starch 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



- 291 R3, X, and Substituent G oup A are as defined
in the general fornmula (--). 4. The conpound or

phar macol ogi cal |y acceptable salt thereof according
to claim1, wherein the general formula (I) is the
general formula (I11): HH NMR-NY XY NO R3 O(II)
wherein R represents a phenyl group that nay be
substituted with 1 to 5 group(s) independently

sel ected from Substituent Goun A or a C3-C6

Gl qal ; : a u stltuent CIo
t;a?belegc:‘ ?edfol %[egoc#pamta%g I%;Selnrg}a rEfobr%rm nc{l n%’h P his
t%%w%norbeowg@c%@aga;@' QP% t thereof
according to claim3 or ereln 'S a phenyl
group that may be substltuted with 1 to 3 group(s)

i ndependently selected froma hal ogen atom a Cl1-C6
Tldodtrignowppla Gkid6 hal ogenat ed al kyl group, a Cl1-C6
al koxy group, and a Cl-C6 hal ogenat ed al koxy group or
a C3ACBompychdabKylthgr pupsent292vent iThe repRAEd f by

phar macol ogi cal | y acceptabl e salt
the general formula (I) or a pharmacologically acceptable
salt thereof has an excellen:t DGAT inhibitory effect and

feeding suppressant effect and is thus useful as a

pharmaceutical agent.



t hereof according to claim3 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 nethoxyphenyl group, a

3- et hoxyphenyl group, a 4-28ki £l uor onet hyl phenyl
group, a 3-trifluoronethoxyphenyl group, a

-3, 4-di fl uorophenyl group, a 2-fluoro-5- nethoxyphenyl
group, a 2,4,5-trifluorophenyl group, a
3,4,5-trifluorophenyl groum@fsa cyclopentyl group. 7.
The conpound or pharnacol ogically acceptable salt

t hereof according to claim3 or 4, wherein Ris a
phenyl group, a 2-fluorophenyl group, a

13- flaateaphenyd 6 etPs ettt eB- et fiyé phenytadr o8iPmuda (1) :
3- et hyl phenyl group, a 3 nethoxyphenyl group, a

3- et hoxyphenyl group, a 3- trifluoronmethoxyphenyl
group, a 3,4-difluorophenyl group, a

2-fl uoro-5-met hoxyphenyl group .or a 2,4, 5H
trifluorophenyl group. 8. ) d orN

phar macol ogi cal | y acceptdbl e sab1 e -of\\tpbrdlng

to any one of clainms 1 tlo 7, is a

het erocyclic grokp capapl e of s As a carboxylic
aci d equipysal FexylL-or 293 9. The
conmpoun harnac ogically acceptable salt thereof

ack ng to |any ong|of clainms 1 to 7, wherein R3 is
a/carbo%yl\\ oup. 1@ The conpound or

RShar macol6g cglly acceptable salt thereof according
to any one glaims 1 to 9, wherein X is an oxygen
atom or a nethyleﬂé group. 11. The conpound or

phar macol ogi cal |y acceptabl e salt

[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 (C:-C¢ alkyl that
may be monosubstituted with a C3-C¢ cycloalkyl
group) aminocarbonyl group, a (C3-Cs
cycloalkyl)aminocarbonyl group or an
adamantylaminoccarbonyl group;

R? independently represents a C:-Cg alkyl group;



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 |y acceptable salt thereof according
to claim1, wherein the conpound represented by the
general formula (1) is - 287 -

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 boxynet hyl - cycl ohexyl ester,

tr ang® G-op3-ds3retshex yapheny quéirceiﬁcaup’ﬂ,ﬂq-am hyflr gs5d H-

i soqui nol'i ne-2-car boxylic aci
sdbsak baxyaeihyh- cyebobBeyybup@st €independently selected

trans-6-[3-(2,4,5-trifluoro-phenyl)-ureido]-3, 4-di hydr
feemlBlbsoquianti @eeldpcar baxygkbapaeiegd résearbox pretmd -
cycl ohexyl ester,
foran3a6-{3=03-0eRhoxy-phenyl) - et dodrnBed-di hyde ofbkhula
| soaui noi | ne- 2- carboxylic acid

-G {car b¥xmeR Hyl - cycl ohexyl ester, - 294 -

trans; 6- ( 3- phenyl - ur ei do) - 3, 4- di hydr o- 1H-i soqui nol i ne-
2- cBAr FERASEHES ¢ AVEHBSH rdt B -2 yol-6hexyKY bsEEPUD

rans-6-&3-%3-trl£lyoroneg oxy- phenyl ) - urei do] - 3, 4-
th?ﬁyﬁ?%- B PEBGhEABFFHeY 2T anBQySi@rQBPdSA-

.car - | ohexyl est.e .

R s PP o oo Bhe o ry verdof 38, & Mo~
H i i I ne-2- I G AC] : Co
o SPOL RO %@4% b&ChEhosubst

Z-%%rgoxygzth 2 g?% exy Y @Ster, 0%uPs ituted with a
nggg§y§-%§bgg7flyoroTS-nethoxy-pheny_)-yreido]-3,4-

di hydr o- IH i soqui nol i ne- 2-carboxylic acid 4-

R> represents a hydrogen atom, a Ci-Cg alkyl group
that may be substituted with 1 to 3 group(s)
independently selected from Substituent Group B, a C3-Cg
cycloalkyl group that may be monosubstituted with a
carboxyl group or a heterocyclic group that may be
substituted with 1 to 3 group(s) independently selected
from Substituent Group A;

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

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 Group B, their carbon atoms may

bind to each other to form a 4- to 6-membered saturated

ring;



car boxynet hyl - cycl ohexyl ester,

trans-6-[ 3- (3-fl uoro-phenyl)-ureido] -3, 4-di hydro-|1 H

i soqui nol i ne-2-carboxylic acid

4- car boxynet hyl - cycl ohexyl ester,
trans-6-(3-mtolyl-urei de) 2B84--di hydro- 1Hi soqui nol i ne
-2- carboxylic acid 4-carboxynethyl -cycl ohexyl ester
or

trans-6-[3-(3-ethyl -phenyl)-ureido]-3,4-di hydro-IH
'Soqﬁ'Qgﬁkggégt§a5905¥§b%na%%gm, a mgth¥%ene roun, a

4- car boxynet hyl - cycl ohexyl ester. 1 e corpound

2oL diche cls@ neledl Myl Neh & i the NHEOMOWN hylene group
represented by the general formula (I) is i

moh@@shetli3uted kiemoaplgnyl)a ukel dgtode 4cdi AydreubH

i soqui nol i ne-2-carboxylic acid
répaaskoxye iy they dootrexyd -Ne@’'er; - 295 -
trans;6-[3-(3-ethoxy-phenyl)-ureido]-3,4-dihydro-lF#

i sogBi nodpres R tardoxyldec adéivd -group;

4- car boxynet hyl - cycl ohexyl ester,

trang- 6eP3eEeNAS5at FLRPLEr BOPReny| NeGhailésle i, hydr
0o- 1H i soqui noline-2-carboxylic acid 4-carboxynethyl -
lcQgp&ﬁ@%ﬂngﬁﬁgxlene group, an ethylene group, a Jgroup

Sl (b phem ) ur 1 603, o L
) . - cycl gh N
H??%%%ﬁgﬁ%%ﬁbQ%%§ﬁ¥%}gﬁg§¥bé,§?%§%y%F%59FkisoquinoIine-

F oot Ry vapRelpdsear yret iyl shet e g
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;-Cg¢ alkyl
group, a C;—-Cs halogenated alkyl group, a C;-Cs alkoxy
group, a Ci-Cs halogenated alkoxy group, a (Ci-C¢ alkoxy)-
(C1-C¢ alkyl) group, a C;-Cs alkylthio group, a carboxyl
group, a C;-C; alkylcarbonyl group, a C;-Cy alkoxycarbonyl
group, an amino group, a mono-C;-C; 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, a hydroxy group, a Ci;-Cg
alkylsulifinyl group, and an oxo group; and

Substituent Group B represents the group of

substituents selected from a C3;-Cg cycloalkyl group, a



car boxynet hyl - cycl ohexyl ester,

trans-6-[ 3-(3, 4-di fluoro-phenyl)-ureido] -3, 4-di hydr o-
H i soqui nol i ne-2-carboxylic acid

4- car boxynet hyl - cycl ohexyl ester,
trans-6-[3-(2-fl uoro-5-nmet k@vy—phenyl ) -ureido]-3, 4-

di hydro- 1Hi 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-1 H
phéﬁggl@95hﬁ?'3'@§&§%&¥h'%r@%bq an amino group, and a
4- car boxynet hyl - cycl ohexyl ester,
ht/8@2Bsy6gE3upit ol yl - ur ei do) - 3, 4- di hydr o- 1H i soqui nol i ne
-2- carboxylic acid 4-carboxynet hyl -cycl ohexyl ester
oor a- pR8bmacologically acceptable salt thereof.
trans-6-[ 3- (3-et hyl - phenyl ) -ureido] -3, 4-di hydro-1 -

i soqui nol i ne-2-car boxylic acid

4- car boxynet hyl - cycl ohexyl ester. 14. An

2acy| Teoereypeund dr aphpghyecetoviasylyr ansketabée salt

| nhi bitor conprising as an_active ingredient thereof a
CRERBBENACEP T FREFMECOICOGiBalll y "AEEEp R e1§akt t her eof

di ng t f claims 1 to 13. 15. A feedi
oEBHr eSS SARGPSL G CdRor et B2oRr ISHEg @6 o i th 1

s HBebPaGY caT Py PRCCRICAY & SOATE el SHASH IR o

Gggﬁgoﬁ§ thgk@Egér l%%i%%ca}%bn 18 ?&Hﬁp%%%kpﬁky be

oSItion conpri si as an aCI_ i gredi e
stiBereefiragcoapound tor 3phaLimaal Oglneglae%ﬁd&%%ptst%q'e%ed
(0] .

salt thereof according to any one of "clains

from Substituent Group A a benzoxazol-2-yl group that may
be substituted with 1 to 3 group(s) independently
selected from Substituent Group A, or a benzothiazol-2-yl
group that may be substituted with 1 to 3 group(s)
independently selected from Substituent Group A; R° is a
hydrogen atom, a C;-Cs alkyl group that may be
substituted with 1 to 3 group(s) independently selected
from Substituent Group B or a C3-C¢ cycloalkyl group that
may be monosubstituted with a carboxyl group; X is an
oxygen atom, a methylene group or a group represented by
the formula -NH-; L is a single bond, a methylene group,
a 1,1-dimethylmethylene group, an ethylene group or a
group represented by the formula -CH=; and Substituent
Group A 1s the group of substituents selected from a
halogen atom, a C;-Cg¢ alkyl group, a C;~-Cs halogenated
alkyl group, a C;-Cs alkoxy group, a C:-Cg halogenated

alkoxy group, a (C1-Cs alkoxy)-(Ci~-Cg alkyl) group, a C:-Cs



17. The pharmaceuti cal conposition according to claim
16, wherein the pharnmaceutical conposition has an
acyl - coenzyne A. diacyl gl ycerol acyltransferase
inhibitory effect. 18. The pharmaceutical conposition
according to claim16, wheregy nthe pharnmaceuti cal
conposition has a feeding suppressant effect and/or
an anorectic effect. - 297 19. The pharnaceutica
conposition according to claim 16, wherein the

LM R -
R, 0% care, tyeab e caf@@ﬁ?vegrouﬁllgM'Qﬁ?HoaBgégﬁ

prevented by i nhibiting acyl -Coenzyne

rdiracy), gty ceT oy 1 caeybi ¢ Basi s a@@oﬁechath@hottl%yceﬂ de

synthesis is inhibited, resurtlng i n suppressed

sdbsdrsptlifom ydfamitd gjneesy,i de.mah-Ghe sphakpBeRihbcgkoup,

conposition according to claim 16, wherei n t he

aplddrnieedt i zbty Lomposd tgomp s anteadedgtonp, thenitro

treatnment and/or prevention of a di sease whose

ISR 0P8 Carde i giawsr-oved, al |l evi ated and/ or

prevented by inhibiting acyl-coenzyne A

diacylglycerol acyltransferase such that triglyceride

synt255|s [ g g The pqarnaceutlca

conp ?tF8W0888 r8Fn8 F5“3F899§f§a —WhéF&%?qﬁ?%e salt
armaceutic 05|t|on IS |ntended for

e Ccorgi/mg Orevent or%’of aedqep]&ﬁf %Eifeesﬁjy formula

tr eat ment an

rd i.pid e i pi dosi s,
(ADE PelE e ) R VO 0 Bt P cose

tol erance, di abetes,

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
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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—Cs cycloalkyl group:; and

R®, X, and Substituent Croup A are as defined in the

general formula (I).

5. The compcund or pharmacologically acceptable salt
thereof according to claim 3 or 4, wherein R is & phenyl
group that méy be substituted with 1 to 3 group(s)
independently selected from a halogen atom, a C1-Cs alkyl
group, a C;~C¢ halogenated alkyl group, a C:-Cg alkoxy
group, and a C;-C; halogenated alkoxy grcup or a Ci3-Cg

cycloalkyl group.
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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.

7. The compound or pharmacologically acceptable salt
thereof according to claim 3 or 4, wherein R is a phenyl
group, a 2-fluorcphenyl group, a 3-fluorophenyl group, a
3-methylphenyl group, a 3-ethylphenyl group, a 3-
methoxyphenyl group, a 3-ethoxyphenyl group, a 3-
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

. . . . k]
thereof according to any one of claims 1 to 7, wherein R
is a heterocyclic group carable of serving as a

carboxylic acid equivalent or a carboxyl group.
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9. The compound or pharmacologically acceptable salt
thereof according to any one of claims 1 to 7, wherein R’

is a carboxyl group.

10. The compound or pharmacologically acceptable salt
thereof according to any one of claims 1 to 9, wherein X

is an oxXygen 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—
isoquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester,
trans-6-[3-(3-ethoxy-phenyl) -ureido]-3, 4~-dihydro~1H-
isoquinoline-2-carboxylic écid 4-carboxymethyl-cyclohexyl
ester,
trans—6—[3—(2,4,5—trifluoro—phenyl)—ureido]—3,4—dihydro—
1H-isoquinoline-2-carboxylic acid 4-carboxymethyl-

cyclohexyl ester,

r

trans-6-[3-(3-methoxy-phenyl)-ureido] -3, 4-dihydro-1H-
isoquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl

ester,
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trans-6-(3-phenyl-ureido) -3, 4-dihydro-iH-isoquinoline-2-
carboxylic acid 4-carboxymethyl-cyclohexyl ester,
rans-6-[3-(3-trifluoromethoxy-phenyl)-ureido]-3, 4-
dihydro-1H-isoquinoline-2-carboxylic acid 4-
carboxymethyl-cyclohexyl ester,
trans-6-[3-(3,4-diflucro-phenyl)-ureido]-3, 4-dihydro-1E-
isoquinoline-Z2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester,
trans-6-[3-(2-flucro-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-
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-
isogquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl

ester.

13. The compound according to claim 1, wherein the
Compound repreéented by the general formula (I) is
trans-6-[3-(2-fluoro-phenyl)-ureido]-3,4-dihydro-1H-
isogquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl

ester,
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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-
iH-iscquinoline-2-carboxylic acid 4-carboxymethyl-
cyclohexyl ester,
trans-6-[3-(3-methoxy-phenyl)-ureido]-3,4-dihydro-1H-
isoquinoline-2-carboxylic acid 4—cérboxymethyl—cyclohexyl
ester,
trans-6-(3-phenyl-ureido) -3, 4-dihydro-1H-isoquinoline-2-
carboxylic acid 4-carboxymethyl-cyclohexyl ester,
trans-6-[3-(3-trifluoromethoxy-phenyl)-ureido]-3, 4-
dihydro-1H-isoquinoline-2-carboxylic acid 4-
carboxymethyl-cyclohexyl ester,
trans-6-[3-(3,4-difluoro-phenyl)-ureido]j-3,4-dihydro-14-
isogquinoline-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~-
isoquinocline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester,
trans—6—(B—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-1%-
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 inhibitory

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 éomplications (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

precducing 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 (includirg 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.

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

athercsclerosis, 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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