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TETRAHYDRO SOQUI NCLI NE COVPOQUNDS Techni cal Field [0001] ﬂmw@&lmmmmw

invention relates to a conpound or a pharnmacol ogi cally acce
t hereof having a particular chem cal structure having an ex
acyl - coenzyme A: diacyl gl ycerol acyltransferase (Acyl--CoA—-diacifGircerot
acyltransferase, hereinafter, also referred to as DGAT) inhibitory effect

and an excel |l ent feedi ng suppressa ackground Art [0002]

Adi posity is a condition of havingq%Fggéé#¢¥%ﬁfntly greater body wei ght than
normal as a result of accunul ation of neutral fats (triacylglycerol or
triglyceride, hereinafter also referred to as TG in fat cells due to

continuous excess enpogELi NEakeHEORPALEAUTROEAREIY:op@RSHRL i on (Non- Pat ent
Docunment 1). Adiposity leads to life-style related di sease (e.g.,

hyper|i pi dem a, hypertriglyceridem a, diabetes, hypertension, and
arteriosclerosis), cerebrovascul ar disorder, coronary artery di sease,

respi r at derhabrmsrlndlietd | ower back pain, knee osteoarthritis, gout,
cholelithiasis, and so on. Adiposity with a conplication of these di seases
or adi podi%PMhich may later lead to such a conplication is defined as

obesity and tégated as a disease. ill11121111111 1111111271 1111111111111
*300002* [ 0003F present invention relates to a compound or a

pharmacologically acceptable salt thereof having a particular
chemical structure having an excellent acyl-coenzyme A:
diacylglycerol acyltransferase (Acyl-CoA: diacylglycerol
acyltransferase, hereinafter, also referred to as DGAT)

inhibitory effect and an excellent feeding suppressant effect.

Background Art
[0002]

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 osteoarthritis, gout, cholelithiasis, and so on.
Adiposity with a complication of these diseases or adiposity
which may later lead to such a complication is defined as

obesity and treated as a disease.
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Moreover, in recent years, obesity has been shown to be one of the mgjor
Causes of a life-style related disease called netabolic syndrone
(Non- Pat ent Docunent 2). It has been reported that in individuals with
obesity, fatty acids and factors such-a® TNF-a are rel eased from

accunul ated vi sceral fats, and induce insulin resistance in skel etal
muscles, the liver, and fat tissue while facilitating the synthesis of
neutral fabgsin the liver, resulting in hyperlipidem a. Furthernore, an
increase in seruminsulin concentration induced by the insulin resistance

i ncreases peruphepsabryasgulateh€siyshange ovied iithCheas edcherabwheals eiept i on
of Na ions and activation of synpathetic nerves, causing hypertension.
Hyper | i podenod, ttieabeatjes, candehy per taensi fen sase d- dys tadrie sl tge aree @ Sieed

t hought to trigger angiopathy such as cerebrovascul ar di sorder or coronary
artery dinsgadbelécgusgddypmer t(@dionodelterdsibncumesul td)ng iIn Sevebegn
life-threatening clinical conditions. [0004] . Currently, drug therapy
has beenTgPgétirsedhsh éPedncy vEasEd Sory ifthe qhrediiitsd o 6Ty eddifcauiry, and
centrally acting anorectics such as mazi ndol (Non-Patent Docunent 3) and

si but r antRETENENSP&FeAE BYETRe R <4 ) edifd 99%i ir AbsorPiiw igthibitet s such as
the pancreatic _|ipase inhi.bitqr. orlistat are .prescrihed mainly for_.the

pur pose 5F%EOn€P8IFP§5C8aP85P lpnfgfég%ﬁﬂﬁﬁaﬁﬂlf e%é%é; USG5t STHCt i on
with treqtuent, (3l bayoh;achieving Sofe heranel i eliggha.. e, centrally
acting anorecti cs have advéerse effects such as y mouth, ~constipation,
gastric digeeahorhrsand kReSANRGASeSs AYIHOMY, halddicinatdan and vi sua

hal | uci nati on. Olistat (Non-Patent Docunent” 5) nay cause adverse effects
in the gastiakrnestlNah thatkasUch % dirdrirhea,id neHHdManee,orst eat orr hea,
and flatus. Accordingly, there is a need for the devel opnment of nore potent
drugs w tthdbewer bgdveeseneifldct se sizdencudnigacas tanceseract | ve research
and devel opnment has been conducted with the ai mof devel opi ng novel

ant i - obegitsgudrugsesassenct whiac i nare aarmgl ectriadls . ra0305ption &nhiNml s and
plants store |ipids as insoluble TG and produce energy by catabolizing TG
accor di ng°né Reddactoveiaken Promyieed hes ify dregivesed dansifY ee fatty acid
and nonoacyl gl ycerol in_the |unen of the small intestine b¥ t he action of
bile aci Byﬁﬁgtﬁgﬁ&r@@at i AYPEpasBIIfNe’dr | €42E6RrBSsedREf MYPEETERELY Naci d,
nonoacyl gl ycer.o and bile_acid.are absorhed into small _ intestinal

epi t hel i SPEER %yi BRARCH FES & o ettt s P 5 AHE ReddT a8ttt
reticul um.b [ | - n t.as reinafter

referr edlgt]ts O%g%@%é)%% S%@)}g-&c %g)r%ff m%Aagn%r?(?é)cyalr}tg}qu %c%r%% Iazllgiyﬁet‘—’lrn%ns aeursaes'de, and
DGAT. TGk S ¢orbi ned 1 wi-bh 1 BNosRRRhiRid, i¢haleksher oly,; and \apoldhppptei n and
secreted in the formof chylomcron into the |Iynph vessels in the stomach
and i ntestiinecalGebsdtlRennsecreted into the bl ood through the |ynphatic
trunk and transferred to the periphery for use. On the other hand, TGis

al so synt[besiazed in fat tissue fromglycerol 3-phosphate and free fatty
acid by the action of ACS, glycerol 3-phosphate acyltransferase,

| ysophosphat i dicrect dy acgttgansterpgehaantieend prBGAT seNornPabesti thocunment
6). TG taken excessively is thus accunulated in fat tissue, resulting in
obesi ty. bpeggepn the ppeATsigmsi wifr geg Woantenzy mad qandt tal heacting
endopl asm ¢ reticulum catalyzes the nost inportant reaction in the final
step i n BRETFECAREY SUFPTESsTREAEsId, (Nog - Patigat Raumsitof3 )t raditsf erri ng

acyl group f acyl -coenzyme Ato the 3 position _of 1, 2-diacylglycerol

( Non- Pat ERPUBSEHTERt S No0r 6 26FR | Lo aEBiort I 561 Lo ich e TERE I t o

i sozynmes. ig% gNon-P%keg% Q%%un%%%Y10 an .DGAT2.§#§F=Eatent Docunent 11).
Since DGATL &Ad° DGATZ Er &°hi ghl? exﬁre Ssed i ATe * ql“ior"ﬁ eosrt]ijfeaa d fat
tissue and i l.i.ver an at- ti e cti i t14.:S, believed that
DGAT1 isg?re\vg!r%ggrrlrg;é% ;r/ngllﬂl a#ogbggltépﬁ%%%%%orﬁﬁlﬁégﬁ gr#a%llﬁqré) eésatllonrgldea_nd f at
accumul athenykn fateld sgHegands BOATZ i;sshavakyed ami Bhyni B IGcgpAkhesi s or
VLDL (very low density |ipoprotein) secretion in the liver and fat

accunul akii@Roghf atht kssug. sBheugh sihe did farenae betweeRentrally

acting anorectics have adverse effects such as dry mouth,



the roles of DGAT1 and DGAT2 has not yet been fully elucidated, the

associ ati on of DGAT with obesity, lipid metabolism glucose netabolism and
the |i ke has been suggested (Non-Patent Docunment 12). DGAT is a key enzyne
of TG synthesis in gastrointestinal epithelial cells and fat tissue. Drugs
whi ch inhibit DGAT suppress the TG synthesis and thus suppress fat
absorption in the gastrointestinal tract and fat accunulation in fat
tissue. iLngl. S UgS, « ted to, be useful as therapeutic or
prevent i é(eb%%grgtgr}\:{é g:l%bonr’, ortqrelgrgpjlasre?eongf(cﬁp Igtg’si%rf/% obesT1Y, “hyper | ?fﬁiﬂg?ﬁ%,
hypertri gl-yiagfd; 1 | J. i dosd i || j St an yndr.o di-ahet es,
nonal cohglld%ig%dgq%? ég)tnoréer%asﬁsé%l o}{rkslhhydpét}rrfa}e%%%gm g%lﬁysg%rtt p(?\? gqnyc%%edle“n‘i a,

| i pi dosi Sodursilt 1)1 68l Slance AR, o tiabel esy NonalLohobirestinal
steatohepatitis, hypertension, arteriosclerosis, cerebrovascul ar disorder,
or coronampaart eycidi seadeacansed bycebeshnkyceNonrtRatytrHRcur seil3: 49,
17). [0007] Anorectics directly or indirectly regulate the system of
appet i t e Acmotddingland theia inrechardesirsf of @ot | dsval eoswadby wdassifi ed
into central and peripheral actions. The centrally acting anorectics

di r ect | y POEHSHte ST UgSpetithe fawsugendiae sifcis ors on Unide rhygpatthal ani ¢
neuronal system containing the feeding and satiety centers or on the
nonoani NEPGICENTEGGRR KFstieR iTP 9 Bt AN rd R RN E Hias Hygot hal ani ¢
neur onal Cf?)(]stem On .t he ot her, han eri pherally acting anorectics

. ,, the pe
i ndi r ect "SW5HEEs & 1t @ IhrTudle BT THE (1 O oAt thie PRRFrENY sH 9 S/
det ecti ng and o;fr ansmt taiL%g ainry‘ror tion on nutrition intake fromdiets or
accurrul ati on of excess éenergy. e[cdr%éif] In recent years, the mechani sm
has been jippergasi ngly evident, in which, for exanple, gastrointestinal
hor mone (CCK, "GLP-1, PYY, etc.) (Non-Patent Docunent 18) secreted in close

relation to thgifhgeskhanpandtabsebpti 9npohisf @Qd.i et 1hentd d Nopy Pat ent
Docunent 19) secreted fromfat cells in response to the anount of energy

accunul apeddiarneni rafy fat Da te@OILYS P rIORRLcfd epraNalesd INAS taken
regul ating appetites fromthe periphery to the central nervous system

Novel andrect feosdadsodivatred wictch itrhes e meer ifatenalasidales are expected to
serve 6 as nore effective anti-obesity drugs with fewer adverse reactions.
[ 0009] monocapytlent chyedmem thedilswlepsest ddrepaumedsl sitrtuecttuirad |y sihe | ar to
conpounds of the present invention. This docunent describes conpounds
conpri si AGTERE SbbSLLeutEd ISRy IPGERHFE Iodndadisa uMégeang sasodeosends or
via urea zngrest%}t onds wth a tet raderoi soqui noline ri and use

i

t hereof & Ki Bit6r. MABCESVES VSRt Becukdnte ?Q?Iig%carli%es use of
t hese .cgg}gﬁgggé gﬁtg % %qllngn%ue%;%ri%s ﬁir%p'riécg’ce) l\a/?t%:),rﬁet estse. a“;heincth drocguirrsents

nmerely di'scl'ose conpounds "wherein th

tetranydrgi.soguinol.i ! i St - st jqt ut enyl _.group
Via an e de o Sersrebands G the stheEiRant TR S R et

present bAvVaRyoBoehRGmal r @%&h@tt%@eorxhfefi%itn%tfrtaé}y,d&%@%%méd'b% ring is
substituted by a 4-carboxynethyl -cycl ohexyl group via an ester bond.
ACS), acyl-coenzyme A: monoacylglycerol acyltransferase, and
DGAT. TG is combined with phospholipid, cholesterol, and
apolipoprotein and secreted in the form of chylomicron into
the lymph vessels in the stomach and intestine. TG is then
secreted into the blood through the lymphatic trunk and
transferred to the periphery for use. On the other hand, TG is
also synthesized in fat tissue from glycerol 3-phosphate and

free fatty acid by the action of ACS, glycerol 3-phosphate

acyltransferase, lysophosphatidic acid acyltransferase, and



Citation List Patent Docunents [0010] Patent Docunent 1: US 2007/0249620
Patenf Docunent 2: International Publication No. W2007/074753 Non- Pat ent
Docunents [0011] Non-Patent Document 1: Eiji ltagaki, "STEP series,
Met abol i sm Endocri nol ogy”, KAIBASHOBG: £TD. 1st ed., 1998, p. 105 - 7 -
Non- Pat ent Docunment 2: Zimret, P. et al., Nature, 2001, vol. 414, P.
782-787 Non-Patent Docunent 3: Engstrom R G et al., Arch. Intern.

: G A
ol dee RGeS N o Bonunhi

Davi dson,; Munth 1 Bte sl dhe QOéJSrJ@I &p@ [jc di cal Assom ati on,
1099, vol' 281 p.c 538 215 Non: Pat ent ol he AP @%O%/?ng R, Bell, R. J.

Bi ol . Chemooe976, vol. 251, p. 4537-4543 Non- Pat ent Docurrent 7: Col eman,
R, Methods in Enzynol ogy, 1992, vol. 209, p. 98-104 Non-Patent Docunent 8:
Lehner, R, KDkaTs, ahA inRregellipiad Resymel ¥indvaln Gf dhdddtZilc

reticulum, catalyzes the most important 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 DGAT2 (Non-Patent Document 11). Since DGAT1
and DGATZ2 are highly expressed in the small intestine and fat
tissue and in the liver and fat tissue, respectively, it is
believed that DGAT1 is involved mainly in fat absorption from
the small intestine and fat accumulation in fat tissue and
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 DGAT2 has not yet been fully elucidated,
the association of DGAT with obesity, lipid metabolism,
glucose metabolism, and the like has been suggested (Non-
Patent Document 12). DGAT is a key enzyme of TG synthesis in
gastrointestinal epithelial cells and fat tissue. Drugs which
inhibit DGAT suppress the TG synthesis and thus suppress fat
absorption in the gastrointestinal tract and fat accumulation
in fat tissue. Accordingly, such drugs are expected to be
useful as therapeutic or preventive agents for, for example,
adiposity, obesity, hyperlipidemia, hypertriglyceridemia,

lipidosis, insulin resistance syndrome, diabetes, nonalcoholic
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obesity (Non-Patent Documents 13 to 17).

[0007]

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
nutrition intake from diets or accumulation of excess energy.
[0008]

In recent years, the mechanism\has been increasingly
evident, in which, for example, gastrointestinal hormone (CCK,
GLP-1, PYY, etc.) (Non-Patent Document 18) secreted in close
relation to the digestion and absorption of food, or leptin
(Non-Patent Document 19) secreted from fat cells in response
to the amount of energy accumulated (amount of fats) conveys
hormonal or neuronal signals regulating appetites from the

periphery to the central nervous system. Novel anorectics

associated with these peripheral signals are expected to serve



Probl enms to be Sol ved by the Invention [0012] The present inventors
have conducted diligent studies for conpounds having a DGAT inhibitory
effect and a feeding suppressant effect and consequently found that
conpounds having a particular chem cal-séruicture have an excel |l ent DGAT
inhibitory effect, particularly, a high inhibitory effect agai nst DGATL1.
The present inventors have also found that these conpounds have an
excel | ent, f eedi Ng SURRL .ef ip e further
found that t eseqzonpoun s%g§€Wé§%§ﬁt%2§%ﬁggd§?%% |%§$% %9

phar maceyd-¢al; /gents intended for the prevention and/or treatnent of a

di sease selected fromthe group consisting of adiposity, obesity,
hyper | i pi[demica, hypertriglyceridema, lipidosis, insulin resistance
syndrone, inpaired glucose tol erance, diabetes, diabetic conplications

(i ncluding di abethe peripberall gewcopatdy cdtipaheid< seplrapatiny dinrabetd c
reti nopathy, and diabetic macroangi opathy), cataract, gestational diabetes
9 nellitus, avowpalugelsoloic tdteeatmrepdt iinssntpodrycy Sthic alcanynesyndieste,ibes
arteriosclerosis, atherosclerosis, diabetic atherosclerosis, ischemc heart
di sease, NP BRASNICRMPETL SAS Gark wic tguks § Hgtleali evhetvt prevmadeenidariagent s
i ntended for the treatnent and/or prevention of a disease selected fromthe
group cofdicdt igRg MR &EANGH deni ‘2 H'}lﬁf’é?t%ﬁ%l%‘é?]f RS Tiph dosi s,

insulin re i_stance .syndr.o0 npai r ed cose tol erance, diabetes, di abeti ¢
conpl i cation& &lﬁéﬂﬁdngﬁa%@e%urcl%n%r‘ﬁe n@iﬁ%% RS @i &bt c

nephr opatiy,; dicahet ;ﬁ%?%b@?pat?g¥en@n%o%%%%tt' o maroangiopathy)e sataract,

gestationa i tus, nonalcoholTc st ep atltls polycys

ovary SYQQﬁ@ﬁ%md%r%%rho%géafﬁﬂ Jggégﬁéer%%d%véyiﬂyﬁééé aten

at heroscl erosi s, hypertension, brovascul ar di sorder, coronary artery

di sease, dfo@mmnltlsv@re,rerl@smlrs@wsxé P IBIdd Ynd Qner 09 kn DA Sy e kNSO
osteoarthritis, gout, and cholelithiasis caused by obesity. [0013]

Furt her mmethteheemmsl@mtrdmoemmfﬂlhayefir@mdstmsﬂm@@%@wnds are al so
excellent in ternms of high safety, long-lasting effect, lowtransfer into

t he cent salbsertuags! pyshnem driagip enzyrat iansdd ent iedster tamdd] i Ol ehd sk of

i nduci ng anem a. Based on these findings, the present invention has been
conplete@tnﬁﬁaﬁ§nﬁ@rlSoW@ﬁn@QNﬂ@H@dﬁﬂQﬁniqixnﬂﬁsaﬂﬁa*nwﬁnﬂmomnv@hﬂlon

relates to: - 10 -
trans- 6- thE?gﬁnd@FP@opﬁ;5ﬁ€h}fﬁﬁﬁﬂ¥4ﬁﬂl%?QP%HQ%&RQH}+W%OH%|nollne 2- car bo
xylic aC|d thyI cl.ohex ester

trans-6-F b€§ Ehvhoc A ;é(hénfn AR tshY41 oqwu%em Mol ihea- e boxyl i

c acid 4ygarboxynet hyl -cycl ohexyl ester,
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trans-6-[3-(2, 3-di fl uoro-phenyl)-ureido] -3, 4-di hydro- 1Hi soqui nol i ne- 2-car bo
Xylic'acid 4-carboxynet hyl -cycl ohexyl ester,
trans-6-[3-(2,5-difluoro-phenyl)-ureido]-3, 4-di hydro-1H soqui nol i ne- 2- car bo
xylic acid 4-carboxynet hyl -cycl ohexyl ester,

trans-6-[3-(2, 6-di fluoro-phenyl)-ureido] -3, 4-di hydro- 1H soqui nol i ne- 2-car bo
xylic acid 4-carboxynet hyl -cycl ohexyl ester,

trans-6-| f.l uqraq- 3- et 0] - 3, 4-di hydr o- 1Hi quin i ne-2-
car boxy| |N% %a&eép g% q{h%/f%% °T]stae]f VLS H5boP 4 OF!
trans- 6-[3-4(2-f | ugyp-psjret hyl - phenyl) - ureldo] 3, 4- di hydr o- 1Hi soqui nol i ne- 2-
carboxyllc dcitd 4-carboxynet hyl - cycl ohexyl ester,

tr ans- 6- [ Bfliar o iRbhl |5 phenyd) - €1 0] 3, A i hygir gz 2 spui pgl i ne- 2

carboxylic aci d 4-carboxynet hyl - cycl ohexyl

t rans- 6- [Bra(rérafd B0, 6-1nE:t hyl v phenyly) - Ltgelyl@g ﬁgﬂ di hydr o- 1H soqui nol i ne- 2-
carboxylic acid 4- carboxynethyl cyclohexyl ester,

t rans- 6- Non-Fathimar ocdraror of prEml) -air e dod+ 3a14.-,did5ty§kf 0-Rdk spqupae) i ne- 2-
carboxylic acid 4-carboxynet hyl -cycl ohexyl ester,
trans- 6- [v®1(-44chlror @634 Ubr o- pheny1) - ur ei do] - 3, 4- di hydr o- 1Hi soqui nol i ne- 2-
carboxylic acid 4-carboxynet hyl -cycl ohexyl ester,
t r ans- 6- NBN(Fadfndr AoUngisy o> pH@Ewidsar eiMo]H 3, et di hydrohd Hsogui hod f ne- 2-
carboxylic acid 4- carbo¥¥nethyl cycl ohexyl ester,

trans- 6- (35 2616 Sl ifsro AtRaiiat el dbl 23, A hy2fto- TH sHYRTABT i ne- 2-

Crans. b P97 3350 BIFIUPE: phier I tre: b1 3%k Hydr o 117 58kui FF T ne- 2- ca
rboxylic %ﬁfg %,gar@% Y hxiifychfhgxyl ester,

trans- 6- ‘trifl’uoro- p enyl)-ureido]-3, 4- di hydr o- 1H soqui nol i ne- 2- ca

20011t O XG5 S, i oo
di hydr o- igoizsoguinoliote- 25 caygaoppd i ¢ aci d 4- car boxynet hyl cycl ohexyl ester,
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trans-6-[3-(2-trifluoronethyl-phenyl)-ureido]-3,4-di hydro- 1H soqui nol i ne- 2-
c¢arboxylic acid 4-carboxynet hyl -cycl ohexyl ester,
trans-6-[3-(4-fluoro-2-trifluoronethyl-phenyl)-ureido]-3,4-

di hydr o- 1H-i soqui nol i ne- 2-car boxyl i c acig 4-carboxynet hyl cycl ohexyl ester,

- 12 - _

trans-6-[ 3- (4- net hoxy- 2- net hyl - pheny1l) - ur ei do] - 3, 4- di hydr o- 1Hi soqui nol i ne-2
_carboxyl'c_ggid 4-c§rbox%neth l-ﬁ cl.ohexyl_ester, , ,

(rans- 6 [T EHGr A HETRy| L pheR £) StiPel dol - 4. fry o bE L SBHRR nof § A« 2-
car boxyl i c .aci 4-car%$2§1 | -cycl ohexyl ester,

trans-G-PPJ(Z- UoT 0- 3T | :%%ronethyl-phenyl)-ureido]-3,4-

di hydr o- I L 0ol h0nesds.car boxyl i i.d : 4- car hoxyet hyl exyl r,
trans-6-[3-(2-f=uoro-5-t§%§?ﬁorbn€%ﬁ??§%ﬂéhy ._E?éf%§]23§§§§48foéy, §§5§,

di hydr o- 11 sogui nol igyes2sear boxylic aci d 4-carboxynet hyl cycl ohexyl ester
trans-6-[ 3-(2, 4-di net hyl - phenyl) - ur ei do] - 3, 4-di hydr o- 1Hi soqui nol i ne- 2-car bo
xylic acindré-reardroxymeidndrcyd ohexyddEst 65, D. et al., _

trans-6-[ 3- (2, 4-di chl oro- phenyl) - ureido] - 3, 4- di hydr o- 1Hi soqui nol i ne- 2-car bo

xyli ¢ aciGhst-warioeynieidy,l -20ad ohexlyl Ezg erp. 175-191
trans-6-[3-(2-fluoro-6-trifluoronethyl-phenyl)-ureido]-3,4-

di hydr o- SEjufiTHol Peorunertar boxyCaopacedd4- Ear Boxaretdlyl cyet ohexy] £398r,
trans- 6-[ 3-(4-chl oro- 2- net hyl - pheny1l) - ur ei do] - 3, 4- di hydr o- 1Hi soqui nol i ne- 2-
car boxyl iV®laciaP %- dar A& mEthyl - cycl ohexyl ester,

trans-6-[ 3- (2-chl oro- 3- net hyl - phenyl) - ur ei do] - 3, 4- di hydr o- 1H soqui nol i ne- 2-
carboxylic acid 4-carboxynet hyl -cycl ohexyl ester, - 13 -

Summary of the Invention
Problems to be Solved by the Invention
[0012]

The present inventors have conducted diligent studies for
compounds having a DGAT inhibitory effect and a feeding
suppressant effect and consequently found that compounds
having a particular chemical structure have an excellent DGAT
inhibitory effect, particularly, a high inhibitory effect
against DGAT1. The present inventors have also found that
these compounds have an excellent feeding suppressant effect.
The present inventors have further found that these compounds
are useful as an active ingredient for pharmaceutical agents
intended for the prevention and/or treatment of a disease
selected from the group consisting 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



trans-6-[3-(4-chloro-2-trifluoronethyl-phenyl)-ureido]-3,4-

di hydr o- 1H i soqui nol i ne- 2-carboxyl i c acid 4-carboxynet hyl cycl ohexyl ester,
trans-6-[3-(2-chloro-4-trifluoronethyl-phenyl)-ureido]-3,4-

di hydr o- 1H-i soqui nol i ne- 2-car boxyl i c aci g 4-carboxynet hyl cycl ohexyl ester,
trans-6-[ 3-(3-fluoro-4-nethyl -phenyl)-ureido] -3, 4-di hydr o- 1H soqui nol i ne- 2-
carboxylic acid 4-carboxynet hyl - cycl ohexyl ester, :

trans-6-[3-(3,5-difl uoro- ) -urejdo] -3, 4-di hydr o- 1H soqui nol i ne- 2- car bo
xylic aci®tF4tatboxy }8§%?£%#oﬁ%%?TO%%?%Fltlsr polycystic ovary

trans-6-[ oro-4-fluo nyl) - eldo di hydro 1ﬂ|squ|noI|ne 2-
car boxyl i é%l Z- Car oXV%%%% $ cy%1 §¥ %%{%¥0515’ sl

trans- 6 [ Scaiamt il - phetyd) uriel 8ol - 31 45 9Lby O 83, 29AYL N0L Lnga 2 691 bo

xylic acid 4-carboxynet exyl “este

trans- 6- [ 3y&M s Qs dmt hyd p;t&%w&acélu@w@i 3qéndihydr or dEksegui ppLi ne- 2-

carboxylic acid 4-carboxynet hyl-cycl ohexyl ester,

trans- 6- [Srd2 et retdyd phenyddc Usei 9] 2 30 As &b by ds 01 46k squsikael ¢ Re- 2- car bo
xylic acid 4-carboxynet hyl -cycl ohexyl ester,

trans- 6- [Beq B chbrorics2imetdty | kphenyily + deel dp] h Bpdr i hyty oe 1HHsagyj nol i ne- 2-
carboxylic acid 4-carboxynethyl -cycl ohexyl ester, - 14 -
trans- 6- [1B-KiX S i  hil rorwl pherga) s trred el of yi3d domié hyfinpa 1 Hed ogliinob & ne- 2- car bo
xylic acid 4-carboxynethyl -cycl ohexyl ester,
trans- 6- [BR{AEINor diﬂaa%tterﬁm %w?@mc WP TRib &t #owms hyémel ugi8aqui nol i ne- 2-
carboxylu&_%géd 4- car box C cIohexyI ester,
trans B QiR é%‘/ﬁf*ﬁ 2RR Ho]d%aﬁe%ljr%y%l‘?}ah{qlﬁ’%%m nel#Aet 2Ccar b
oxylic acid A-carhoxynet (# cl ohe
trans- 6- [3: %?%af%&il oarnoé]p eﬁlcﬁlr% a%?ﬁ@%?ﬂi’/%)r b- 13 369G nol i ne- 2- car bo
xylic ac'&s%ﬁ&%lngyétecy%éwfw&s,esrrl&{alcoholic steatohepatitis,
polycystic ovary syndrome, arteriosclerosis, atherosclerosis,
diabetic atherosclerosis, hypertension, cerebrovascular
disorder, coronary artery disease, fatty liver, respiratory
abnormality, lower back pain, knee osteoarthritis, gout,. and
cholelithiasis caused by obesity.
[0013]

Furthermore, the present inventors have found that these
compounds are also excellent in terms of high safety, long-
lasting effect, low transfer into the central nervous system,
high enzymatic selectivity, and little risk of inducing anemia.

Based on these findings, the present invention has been

completed.

Means for Solving the Problems
[0014]

The present invention relates to:



trans-6-[ 3- (3-chl oro- 4- met hoxy- phenyl) - urei doj - 3, 4- di hydr o- 1H soqui nol i ne- 2
-carboxylic acid 4-carboxynethyl -cycl ohexyl ester,

trans-6-[ 3-(2-fl uoro-3-net hoxy- phenyl)-ureido] -3, 4-di hydro- 1H soqui nol i ne-2
-carboxylic acid 4-carboxynet hyl -cycl ehegyl ester,

trans-6-[ 3-(3, 5-di chl oro-phenyl) -ureido] -3, 4-di hydr o- 1H soqui nol i ne- 2- car bo
xylic acid 4-carboxynet hyl -cycl ohexyl ester,

rans 6 L3 (3udy draehony Reay B aiieeh ok Bt It 2o nal g card

oxylic acid 4-carboxyne y¢l ohexy

trans- 6- 133 -0-:4:, Qgﬁxkggg )< ureidol s s 'QMQ; )- 1Hi L.noline-2
-car boxyllﬁﬁggidﬁq%-ogéétﬁnet hyl - c3%%oahCE::ngG;?I41(cagsat]E’agrf'(?l}qf)yr1 - J{{S&f&%&w

t rans- 6- [e¥tE3-,chl or o- pheny1l) - ur ei do] - 3, 4- di hydr o- 1Hi soqui nol i ne- 2- car boxyl i
c acid 4-carboxynet hyl -cycl ohexyl ester, or a pharmacol ogi cally acceptable
sal t t hereafs-[600B5](ZHuth jprreseter yivenisdori@l -s3, 4-ed at @$rd-orH- (2) An
acyl -coenzyne A: diacyl glycerol acyltransferase inhibitor conprising as an

acti ve i ngroediientl inter2eafa dpcconpaurd ial 4fpharraeolnogi loal 4 oy dcstept @bl e sal t

t hereof according to (1); [0016] (3) A feeding suppressant and/or an
anorecti €S¢&fpri sing as an active ingredient thereof a conpound or

phar macol ogi cal | y acceptabl e salt thereof according to (1); [0017]

(4) A phdrmadaériCal(Ze dmpBdiitics? Eoeam sty il ST yarpgedient t her eof
a CO"pOUQ%o%Bi%%?E%EQ%L% E-%QQ&&?%Fjkﬁ%l%§¥ﬂéx§£§¥ﬁ§§_é?éfﬁﬁﬁ;%&to (1)
ester,
trans-6-[3-(2, 5-difluoro-phenyl)-ureido] -3, 4-dihydro-1H-
isoquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester,
trans-6-[3-(2, 6-difluoro-phenyl)-ureido] -3, 4-dihydro-1H~-
isoquinoline—Z—carboxylic acid 4-carboxymethyl-cyclohexyl
ester,
trans-6-[3-(2-fluoro-3-methyl-phenyl)-ureido]-3,4-dihydro-1H-
isoquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester,
trans-6-[3-(2-fluoro-5-methyl-phenyl)-ureido}-3, 4-dihydro-1H-
isoquinoline-Z-carboxylic acid 4-carboxymethyl-cyclohexyl
ester,
trans-6-[3-(2-fluoro-4-methyl-phenyl) -ureido]-3, 4-dihydro-1H-
isoquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester, |
trans-6-[3-(2-fluoro-6-methyl-phenyl)-ureido]-3, 4-dihydro-1H-
isoquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl

ester,



[ 0018] (5) The pharmaceutical conposition according to (4), wherein
t'he pharmaceutical conposition has an acyl -coenzynme A: diacyl gl ycerol

acyltransferase inhibitory effect; [0019] (6) The pharnmaceuti cal
conposition according to (4), wherein-thé pharnmaceuti cal conposition has a
feedi ng suppressant effect and/or an anorectic effect; [0020] - 16 -

(7) The pharmaceutical conposition according to (4), wherein the

phar nacet&tria%%l-&q@qsﬁiamﬂo&éJﬁdllq;(g%%igr%nngg-&bfeefwﬁm ang{ r?/%-e%gmi on

of a disease which is treated an preve y ‘an acyl - coen

di acyl gl viee/eli RoVlHd-and 6nase, 1 i i {ory- & Aigetymd 902 cyc1onex{B) The
phar maceuti cal conposition according to (4), wherein the pharnaceuti cal
conposi tie@rdrs i ntended for the treatnent and/or prevention of a disease

caused by increased acyl -coenzynme A: diacyl gl ycerol acyltransferase
activity;tfaO22]- [ 3- (4-cHIDroHie- fharmaaedn whl - conpds] 3 on-aclcpd to-AgH+ 0
(4), wherein the pharmaceutical conposition is intended for the treatnent
and/ or priewentined igfe & dissdesey Mivo see isy nfot o @ and tlieat edy ¢ 1 oipeovkd,

al l eviated and/ or prevented by inhibiting acyl-coenzynme A: diacyl gl ycerol
acyl tran$é&fdse such that triglyceride synthesis is inhibited, resulting in

suppressed absorption of triglyceride; [.0023 ., (10) The
pharnaceﬁfﬁ&ﬁ_égiﬁiﬁéﬁqQ%?%ﬁié% 'W&fQTéQ9B¥ﬂNWHﬁ%ﬁQPkTﬁ¥iﬁ%&%%%%%f}%él
conposi ti.on is intended for the .treatnent and/ or prevention of a disease
whose symptoms are ¥y atceacquxﬁ@rloci/eadflrgléfeﬁ%%ﬁ%@? yevel ?%%IP by
i nhibiti yl -coenzynme A:. diacyl gl ycerol acyltransferase such that

; G +AGY zyne A ol a .
trlglycerl&e synthesis is inhibited; [0024] (11) The pharmaceuti cal

CcONposi t e RCEAH-NG L0 (o duher g e Ry Macedd cad, £oImophth oyl s

i nt ended for the
isoquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester,
trans-6-[3-(2,3,4-trifluoro-phenyl)-ureido]-3,4-dihydro-1H-
isoquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester,
trans-6-[3-(2, 4, 6-trifluoro-phenyl)-ureido]-3,4-dihydro-1H-
isoquinoline-2-carboxylic acid 4—carboxymethyl—cyclohexyl
ester,
trans-6-[3- (2-fluocro-4-trifluoromethyl-phenyl)-ureido] -3, 4~
dihydro-1H-isoquinoline-2-carboxylic acid 4-carboxymethyl-
cyclohexyl ester,
trans-6-[3-(2-trifluoromethyl-phenyl)-ureido]-3,4-dihydro-1H-
isoguinoline-Z2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester,
trans-6-[3-(4-fluoro-2-trifluoromethyl-phenyl) -ureido] -3, 4-
dihydro-1lH-isoquinoline-2-carboxylic acid 4-carboxymethyl-

cyclohexyl ester,



- 17 - treatnent and/or prevention of adiposity, obesity, hyperlipidem a,
hypertriglyceridema, |ipidosis, insulin resistance syndrone, inpaired

gl ucose tol erance, diabetes, diabetic conplications (including diabetic
peri pheral neuropathy, diabetic nephraopathy, diabetic retinopathy, and

di abeti ¢ nmacroangi opathy), cataract, gestational diabetes nellitus,

nonal cohol i ¢ steatohepatitis, polycystic ovary syndrone, arteriosclerosis,

THETIG R Ut S AL T
4 ej ; i ot
gné}or SP%%%%%#%%PO ég%%%%%é%gy%ﬁggﬁgiété?gf%%a%?%sgg§9—c?%%%ﬁ%EQEGat”Eﬂt

pharnaceq&hggh conposition according to (4), wherein the pharnmaceuti cal
conposition 1s intended for the treatnment and/or prevention of

hyper | i piwdema, chyperirégl yeerd deatigy1 LhpeAes| surbnguhin, negigl,aneeln-
syndrone, inpaired glucose tol erance, diabetes, diabetic conplications

(i ncl udi nigs shpabed 1 on ez + phes ety nedir opad hy-cdirabgihet Rgpheopabhyxydi abeti c
retinopathy, and diabetic macroangi opat hy), cataract, gestational diabetes
mel | i tus,esiamal cohol i ¢ steatohepatitis, polycystic ovary syndrone,
arteriosclerosis, atherosclerosis, diabetic atherosclerosis, hypertension,
cer ebr ovas@ansrodl sofdeflueer obat yi bl tergmeikpasehenst i yuredde ) ~Bedpiratory
abnormality, |ower back pain, knee osteoarthritis, gout, or cholelithiasis
caused byiighedi@yii-isq@iinghipe2-carboxyiys FhedpharArbetymeanyl-
conposition according to (4), wherein the pharnaceutical conposition is

i nt ended q%ﬁléhﬁ§¥ieé§?ﬁﬁﬂ: and/ or prevention of hyperlipidem a,
hypertriglyceridep a,,diabetes, arteriosclerosis,, or pertensto aused by
obest ty: g B A S SR RS G FERT CongberY PER ERorar g to
(4), wherei _ﬂﬁ]ﬁ{é@%g i c ition: Ls. iLnsepd eat nent
and/ or pf%&gﬁ%?gn of di tﬁ%&éﬂi(%E%ﬁ§bék9?l&(i%?&Tgeegﬁggﬁg%ggP?gal

conposi tiop-aocofdi NgstOr (4), wherein the pharmaceutical conposition is

i ntended for the suppression of fat absorption fromthe small intestine;

[ 0030] trans-6-[3-(2,4~dimethyl-phenyl)-ureido] -3, 4-dihydro-1H-
isoquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester,
trans-6-[3-(2,4-dichloro-phenyl)-ureido] -3, 4-dihydro-1H-
isoguinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester,
trans-6-[3-(2-fluoro-6-trifluoromethyl-phenyl)-ureido]-3,4-
dihydro-1lH~-isoquinoline-2-carboxylic acid 4-carboxymethyl-
cyclohexyl ester,
trans-6-[3-(4-chloro-2-methyl-phenyl)-ureido]-3,4-dihydro-1H-
isogquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester,
trans-6-[3-(2-chloro-3-methyl-phenyl)-ureido]-3,4-dihydro-1H-
isoguinoline-2-carboxylic acid 4—carboxymethyl—cyclohexyl

ester,



(17) Use of a conpound or pharmacol ogi cal |y acceptable salt thereof
according to (1) for producing a pharmaceutical conposition; [0031]

(18) The use according to (17), wherein the pharmaceutical conposition is a
conposition intended for the inhibitienigaf-acyl-coenzyne A: diacyl gl ycerol
acyl transferase; [0032] (19) The use according to (17), wherein the
phar maceuti cal conposition is a conposition intended for the suppression of
f eedi ng /ar_ etirte; 033] . -. A9 - - (20 e use. accordjng to
(17), mhgggf% E%Q%pﬁér%%Q%%Figéﬁﬁﬁﬁ%ﬁ%ﬁﬁqfﬁp¥% é%%%%%%s? ?tﬁ?fn%b%ded for
the trea eRlg Lar: i _ iﬂﬂéit' i1y, pert i pi dem a,
hypertrigiyceﬁ?ﬁgﬁ%ééQQﬁgﬁﬁiﬁﬁkigréﬁﬁir1r%%%é%gﬁ%egsi%gggﬁg%é?%ggired

gl ucose tQleranss, disaketes, diabetic conplications (including diabetic
peri pheral” neuropat hy, diabetic nephropathy, diabetic retinopathy, and

di abet i c traGT=c@JiBp@HINL 0 reatdaract £ 1 1gesded ¢ oy pigk et esr sedid ] 3154 -

nonal cohol i ¢ steatohepatitis, polycystic ovary syndrone, arteriosclerosis,
at her oscldemhggirs - ldi-dlsetgud natlhereostt erdsissy 1 1 s et ¢4 -hearboxdyseasel - or

bulim a; [0034] (21) The use according to (17), wherein the
phar macegicdaheganpesittsiton is a conposition intended for the treatnent
and/ or prevention of adiposity or obesity; [0035] 22) The use

accor di ng T SF7) 3 vikerfdive et PreihRcEt Al TohpodetTon? TS AYEBRmpoEt ti on
i ntended .for the treatnent and/.or prevention of hyperljpiden a,

hyper t 11 GISAORRArnE - 2 GRS LG (RAHT i 1o VAL By hr Srie b ik r ed

gl ucose tal.erance, diabetes, diabetic conplications (including diabetic

peripherfﬁtﬁgﬁropathy, di abeti c nephropat hy, diabetic retinopathy, and

di abet | ¢ ACORNGI 0N, WY )ys UM AR BESI AL ONAY | 0 abed g5, RdL {4 US,

nonal cohol i ¢ steatohepatitis, polycystic ovary syndrone, arteriosclerosis,

at her oscli&fRfii%H01dindheticG AN 108 L1051 5, cIWRSE fe081 P, c $€T s oyascul ar

di sorder, coronary artery disease, fatty liver, respiratory
ester,
trans-6-[3-(3-chloro-4-fluoro-phenyl)-ureido]-3,4-dihydro-1H-
isoquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester,
trans-6-[3-(3,5-dimethyl-phenyl)-ureido]-3,4-dihydro-1H-
isoquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester,
trans-6-[3-(3-chloro-4-methyl-phenyl)~ureido] -3, 4-dihydro-1H-
isoquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester,
trans-6-[3-(2,3-dimethyl-phenyl)-ureido]-3,4-dihydro-1H-
isoquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester,
trans-6-[3-(3-chloro-2-methyl-phenyl)-ureido]-3,4-dihydro-1H-
isoquinoliﬁe—Z-carboxylic acid 4-carboxymethyl-cyclohexyl

ester,



- 20 - abnormality, |ower back pain, knee osteoarthritis, gout, or
cholel'ithiasis caused by obesity; [0036] (23) The use according to
(17), wherein the pharnmaceutical conposition is a conposition intended for
the treatnent and/or prevention of hypenli pi dem a, hypertriglyceridem a,

di abetes, arteriosclerosis, or hypertension caused by obesity; [0037]

(24) The use according to (17), wherein the pharmaceutical conposition is a

Fooss) e T e e SR ET € b PHe b Phceut | cal
COMPOS Li,00 . 100n0s] 4] dgg}f@dae&&o AJERHERLE5] 00 Bkt pbsorpton

fromthe snma ntesti ne; I ng
acyl - coenzyn® A diacyl gl ycerol acyltransferase, conprising admnistering a
pharnacologlcally effective anmount of a conpound or pharnacol ogically

accept ablte agal-t6-t{er @off 1aceas-di -ige 410y (-Phd 0y B) War &t &d podled- @yt - 119040]
(27) A nethod for suppressing feeding and/ or appetite, conprising

admi ni st ersiong iaqiharevec-alaagiceal 1 efd Bt td vea arotte of y B cpapetuy Or

phar macol ogi cal |y acceptable salt thereof according to (1) to a

war m bl oedécrani mal ; [ 0041]
trans-6-[3-(3,5-dimethoxy-phenyl)-ureido]-3, 4-dihydro-1H-
isoquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester,
trans-6-[3-(3, 4-dichloro-phenyl)-ureido]-3,4-dihydro-1H-
isoquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester,
trans-6-[3-(3-chloro-4-methoxy-phenyl)-ureido]-3,4-dihydro-1H-
isoquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester,
trans-6-[3-(2-fluoro-3-methoxy-phenyl)-ureido]-3, 4-dihydro-1H-
isoquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester,
trans-6-[3-(3,5-dichloro-phenyl)-ureido]-3,4-dihydro-1H-
isoquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester,
trans-6-[3-(3,4-dimethoxy-phenyl)-ureido]-3,4-dihydro-1H-
isoquinoline—Z—caﬁboxylic acid 4-carboxymethyl-cyclohexyl
ester,
trans—-6-[3-(3-fluoro-4-methoxy-phenyl)-ureido]-3,4-dihydro-1H-
isoquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl

ester, or



- 21 - (28) A nethod for treating and/or preventing a disease,
conpri-sing adm ni stering a pharnacol ogically effective anount of a conpound
or pharmacol ogi cally acceptable salt thereof according to (1) to a

war m bl ooded ani mal ; [ 0042] (29) 1Ehe net hod according to (28),
wherein the disease is adiposity, obesity, hyperlipidem a,
hypertriglyceridema, lipidosis, insulin resistance syndrone, inpaired

gl ucose tol erance,. djabetes, di.abetic conplications. (including diabetic
peri pher aﬁrar?esu&’(c)p%% hi/g’;1 %?lgoofe?i%h% ro“ﬂ)]é?nﬁ ?]C?é’age?% y?%?l’ﬂ%pat hy, and

di abetic . angi qpathy, ract St at i | di € LLus,
nonal cohoﬁr?ng% eatl(c)}l[zetaalpjz;t(%altrlkss:cg}?)llolf‘c;:/caf/ch?:"%cLE o%%%%%ﬁ%&poﬁ% é%??éllrl%}éggl er osi s,
at herosclernQsi s, diabetic atherosclerosis, ischemc heart disease, or

bul i m a; [0043] (30) The nethod according to (28), wherein the

di sease icx adigiesitacrophesi 1y ad@ddble salt (8ddrdbe. method according to
(28), wherein the disease is hyperlipidem a, hypertriglyceridem a,

| i pi dosi s[,0dXtsjul i n resi stance syndrome, inpaired glucose tolerance,

di abetes, diabetic complications (including diabetic peripheral neuropathy,
di abeti ¢ nephffbpgatheseditaletvien trieti rpat e leared dicabet i ¢ macr oangi opat hy),
cataract, gestational diabetes nellitus, nonal coholic steatohepatitis,

pol ycystic ovary $¥n@coreCoanZeticodd| etasivslglatdrsiads dlatidsiasidiztsa i c

at heroscl erosi s, hypertension, cerebrovascul ar di sorder, coronary artery

di sease, ¥HHRLJGN OMRIEsHithtdT Aoy et i 1y9rediont -theyeet back pain,
knee osteoart hric}ai S out, or. chol el.ithiasi S‘%b sed ﬁt\é obesi tg; [ 0045]

(32) The TRHHOH Aot Hg S (SB) 2 WnherdF v 8 H s¥ase TRERSDEr i pi deni a,

hypertrigly i i i.abetes, arteriosclerosis, or hypertension caused by
obesity; C&%?é:ilqjegmtad &()3’3) The net hod according to (28), wherein the

di sease igigbetes; [0047]

(3) A feeding suppressant and/or an anorectic comprising
as an active ingredient thereof a compound or
pharmacologically acceptable salt thereof according to (1):;
[0017]

(4) A pharmaceutical composition comprising as an active
ingredient thereof a compound or pharmacologically acceptable
salt thereof according to (1);

[0018]

(5) The pharmaceutical composition according to (4),
wherein the pharmaceutical composition has an acyl-coenzyme A:
diacylglycerol acyltransferase inhibitory effect;

[0019]

(6) The pharmaceutical composition according to (4),
wherein the pharmaceutical composition has a feeding
suppressant effect and/or an anorectic effect;

[0020]



(34) A nethod for suppressing fat absorption fromthe small intestine,
conpri'sing admi nistering a pharmacol ogically effective anount of a conpound
or pharmacol ogi cally acceptable salt thereof according to (1) to a

war m bl ooded ani mal ; and [ 0048] - (13b)- The net hod according to any one
of (26) to (34), wherein the warm bl ooded animal is a human. [0049] A
conpound of the present invention or a pharnacologically accept abl e salt

t her eof may al ggpt at a_.non-natural ratio, ato |sotoP§(s) of one

or more of the dto %”%ﬁ%hﬁﬁ%m%wﬁﬁm&”%&% Pest®f 'the atonic
'SOtOpe(%onﬂ%%h'dtﬁng%kiﬂlygé&g}caﬁ chhbSLIM (M o | ALRGd2 (1Rl

) and ca reover, a conpound may be radi o bel &

radi oi sotione, O+ exanpd e, pféezéw{%&%%,a'995@%&%&&%5})5 @k a€afbon- 14
(JAC). Such radi ol abel ed conpounds are useful as therapeutic or preventive

agents, res@as€hF&agends, b Odn eXaPpl 8ocASSAY Aeagentsiqapdedbagnostic -
23 - agents, for exanple, in vivo inmge diagnostic agenfs. Al isotopic
vari ant s afyltes cofqoase siof il heo py esehéct pvention are included in the
scope of the present invention, regardl ess of whether or not they are
radi oact i M&2]D050] A "pharmacol ogi cal |y acceptable salt thereof”
refers to a salt that is free of promnent toxicity and which can be used
as a phar maceuti)cdine RIEGHFRRVE i67a It HOTIraEssidriton raeeri @ e are bed konver t ed
to a salt by reacting with a base because a conpound of the present

i nvent i o' HEES W He§ driea grasepH tieh! a%o%p%%&%b%ﬂ l%rbﬂben%%i?r the

Exanpl es ,of salt bas on acidic. groups_include netal salts.such as alkali
netal_saﬂiée%EP?P % RS2 Tt 1 9ot A5 s AT SEF TS 8?uf?§hPﬁn%§8F?gse

al kal ine & nSa ] Saoueh a5, caL 6l um SALLS, OF pROnesLm sal LS, et al
salts suc as a Uni i um sal ts oF TTon 2al T8 anine Safts sdc fnorganlc

.salts sugdpss) ammoni um salts, or organic salts such as salts of
t-octyl am ne, di benzyl am ne, norpholine, glucosam ne,

(9) The pharmaceutical composition according to (4),
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;

[0023]

(10) The pharmaceutical composition according to (4),
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;

[0024]
(11) The pharmaceutical compcsition according to (4),

wherein the pharmaceutical composition is intended for the



phenyl gl yci ne al kyl esters, ethyl enedi am ne, N-nethylglucam ne, guanidine,
di et hyl ami ne, triethyl anmine, dicycl ohexyl ani ne,

N, N - di benzyl et hyl enedi am ne, chl oroprocai ne, procaine, diethanol ani ne,

N- benzyl phenet hyl am ne, pi perazine, tetunamethyl amoni um or

tri s(hydroxynet hyl ) am nonet hane; and, salts of am no acids such as salts of
glycine, lysine, arginine, ornithine, glutamc acid and aspartic aci d.

0052
|[ohar rr!acol orseldécéﬁ y accep% e saQ{ %Iﬂe(%%geé%gés%g%g%ﬁgg %I’r ate by
I ncor por afy g e i€fe 1o ewpﬁe(lst)mbyhb%l%érﬁé 'Pl P@oéiém%&?gﬁ 5 Qr by

recrystaII|Z|ng and such "hydrates are also included in the salts of the
present imdgHt0be [ORRBlome, ibLoOnROWIL&fsd heoDELSERL, i AVanti Qg or a
phar macol ogi cal |y acceptabl e salt thereof nay becone a sol vat e by absorblng
anot her to/ipfeafi s @orgiti,caanidbridichi salwates & et 50 paeipidetain the salts
of the present invention. Advantages of the Invention [0054] A
conpound rafutdpe e s ehtabievientn eph orp st tpharadiediod 00¢ cad t ynaecepy abded sal t

t hereof has an excellent DGAT inhibitory effect and feedi ng suppressant

ef fect anddbetifusnagssfangimratiphar macandcal agemtionahdéthbores he
prevention and/or treatnent of a disease selected fromthe group consisting
of adlpo§Fﬂijbﬁbsﬂﬁ?aqﬁﬁﬁﬁh%ﬁn%Rﬁﬁ%?h?ﬁﬁﬁ#§#$gl@%%Y?H%%ﬂ%.OY@%YdOS|s

insulin resi 1;anceéﬁyndrone ajred ucose. tol eranc di apetes, diabetic
conpl i catSHE PShc AfdiSig i Aet %“beﬁé%ﬁﬁ%ﬁc%ﬁﬁﬁ%&ﬁﬂrlla%ﬁ%ﬁ%tlc

nephropat xidggﬁgt osf#ﬂ:%g§§§$9@ ﬁggj |£Pet|c ngﬁgqgnglo athy) cat ar act,

gestatlona Honal cohol 53¢ st eat paf " pol ycystic
ovary syndyye, arteriosclerosis, atherosclerosis, di abetic
at herosclerosi’'s, ischemc heart disease, and bulima, or a disease selected

from the group 1Q@n$h§t gngr&faclaxlraqrclallplc@%@o%,ltme@ﬁratddﬂ Qﬁ;{ ideniA

| i pidosis, insulin 5 - resistance syndrone, inpaired ucose tolerance
di abet es whdiradiet itheC @l incatdonisc {1 redrush g dhrabes Iilntp@ﬁcﬂ&h'lef@i tiealr opat hy,
di abeti c nephropathy, diabetic retinopathy, and diabetic macroangi opat hy),
cat ar act ,t myestmenitorald /dialpetease mel dri tass, a digned cohod 1 cols¢ et phepatiti s,

pol ycystic ovary syndronme, arteriosclerosis, atherosclerosis, diabetic

at her oscllét¥ils, hypertension, cerebrovascul ar disorder, coronary artery

di sease, fatty Ilver respiratory abnormality, |ower back pai n, knee
osteoarthrltlsf1 Jotipe &ﬁér@ﬁ@ﬁéﬁﬂ@ﬁ#aﬁ@@ﬂ@ﬁk&&?qnﬁQﬂﬁ%ﬁ%ﬁﬂ tion \arm bl ooded

ani mal s eferabhy n@pqgls %pcl%q hung mans l\/breoverd a conpound
provi ded L& the armaceutica positidn is intended for the

treatment and/or prevention of hyperlipidemia,
hypertriglyceridemia, lipidosis, insulin resistance syndrome,
impaired glucose tolerance, diabetes, diabetic complications
(including diabetic peripheral neuropathy, diabetic
nephropathy, diabetic retinopathy, and diabetic
macroangiopathy), cataract, gestational diabetes mellitus,
nonalcoholic steatohepatitis, polycystic ovary syndrome,
arteriosclerosis, atherosclerosis, diabetic atherosclerosis,
hypertension, cerebrovascular disorder, coronary artery
disease, fatty liver, respiratory abnormality, lower back pain,
knee osteoarthritis, gout, or cholelithiasis caused by

obesity;



present invention or a pharnacologically acceptable salt thereof has an
éxcel 'ent DGAT inhibitory effect and is thus useful as an active ingredient
for a pharnaceutical agent intended for the prevention and/or treatnent of
any of the above diseases in warm bl ooded ani mals (preferably nmamml s,

i ncl udi ng humans). Preferably, a conmpound of the present invention or a
phar macol ogi cally acceptable salt thereof can be used as a pharnaceuti cal
agent in%@g&gﬁ for the treatnent of any of the di seases described above.
Mode for r'ying Qut the Invention [0055] A conpound or

h | ogi | : f. . t. i b
B nister ad (A ar | Gue P OF RE S CE R GLTBP e o Or A i St Pt fon

i ncl ude I MRS t,i i;ng, it '§$ﬁﬁ S, ﬁ%#éeﬁ si ons,
pills, pg’r\;\%erfsg?l st{}/]lreu sh%(‘so ue;{feol%l @rﬁﬁle I g%nﬁl&f -‘%%?%Wn% er al
adm ni st k3d@hehsi RGd M reGdans tiidH ravenguss1 i gt dapuscul ar, subcut aneous,
or intraperitoneal adm nistration), drip infusions, suppositories (rectal
admi ni st magtpleatt)r,i gdnd drtieidniilks. dihesea amr iomse fofsal atd ons, can be prepared
as drug products according to usual nethods using aids usually used in the
field of hgweg tleosmentdaarsesudly aeexidiyyi ents, binders, disintegrants,

| ubricants, flavoring agents, dissolving aids, suspending agents, and
coating d§@@Bd in addition to the active ingredient. [0056] In the
use as a tablet, exanples of carriers that can be used include excipients
such as |act oééd) stiBPoRE2TEGEREM.CAL0CPARO SHtICFs & CaRred NSttt cif) rcal ci um
carbonate, kaqlin, crystalline cellulose, and silicic acid; pinders such as
water, eURERGET BREHERAL A& Sy (TP Lot S0l I TS (EPER &0l ut i on,
gelatin | .uti rboxynet hyl cel | ul ose,. shel | ac, mnethyl cel |l ul ose,

pot assi u%%ﬁﬁgén%ﬁlgt %?ldg{?l)(f %gﬁey‘%//eln;ty opnyror%lclila%onee;e%l’l sintegrants such as dry
starch, s@@ioym al gi nate, agar powder, |am naran powder, sodium

hydr ogencar bonat e, cal ci um carbonate, pol yoxyethyl ene sorbitan fatty acid
esters, sodi umbkauryl sHhiakecustieani comRRANCES ideo tiditho and | act ose;
di sintegration inhibitors such as sucrose, stearin, cocoa butter, and

hydr ogenathedeqinl ;& hab $eraxn e 2ikaic &fdnsdicit @sn quat @fted e @NMPENI e sal t's
and sodium |l auryl sulfate; hunmectants such as glycerine and starch;

adsor bentssippuels saonstedr dat |adctcose,idkadnan thentom i, irangstciohd oi dal
silicic acid; lubricants such as purified talc, stearate, fluoboric acid
powder, dfd®384l yet hyl ene glycol, and - 27 - so forth. Furthernore, tablets
coated in usual ways such as, for exanple, sugar-coated tablets,

gel ati n- coat ed1t abPeesOlent EPMROEHE 8d PABIrERS O iRddat eF aeaiadtlse

| e-| r I n [til r I n r r r ired.
?83?716 %% t tt l%r(;"etosf’ aaéc%rrgintgl taoye( 1e)d ftoarb pegc;sdlfgingbea pphe ared as, equI ed

rmaceutica
composition;
[0031]

(18) The use according to (17), wherein the pharmaceutical
composition is a composition intended for the inhibition of
acyl-coenzyme A: diacylglycerol acyltransferase;

[0032] |

(19) The use according to (17), wherein the pharmaceutical

composition is a composition intended for the suppression of

feeding and/or appetite;

[0033]



In the use as a pill, exanples of carriers that can be used include

exci pi'ents such as glucose, |actose, cocoa butter, starch, hydrogenated
vegetable oil, kaolin, and talc; binders such as powdered gum arabi c,
powder ed tragacanth, gelatin, and ethanals -disintegrants such as | am naran
and agar, and so forth. [0058] In the use as a suppository, a w de range of
carriers known in this field can be used, and exanpl es thereof include

pol yet hyl ene gl-ygcol., cocoa butter., highe | cohol s,. higher .al cohol esters,
gelatin, seni g}%)rﬁ)ﬁheqhiec 9y Seri esl,ngaricgD s{)lﬁdr t"ﬂ?eT%HSQ%e PRATIRCTR (e as

an injectd o, 44 'ér?[)%'é‘&%}c%@%ﬁ Kels Pﬁm‘?@ﬁ% férs%é';%%&mgﬂ‘t’! Shangy of

suspensi ons. Prefera A solutions, e sIons, a suspensi ons are

sterilizedanth &, i SOt SoN £, Hhod; + $ol H?ﬁéx’%liﬁid&&?gyd ng these
sol utions, emnulsions, and suspensions are not particularly limted so | ong

as they qamde: tisgry @sr tidment sl {97ds2ds cal nsseinands exaspkessiyherent,
i ncl ude water, ethanol, propylene glycol, ethoxylated isostearyl alcohol,

pol yoxy| atreth i isostearyd sal wahat gn o] yoxybet by etcasot bet aompat tytachd
esters, and so forth. In this case, a sufficient anount of - 28 - sodium
chl ori de, {iglalcokieng otigipsicer i prer ilye hel adeedopathhe fbabatati on to prepare
an i sotonic solution, and usual dissolving aids, buffers, soothing agents,
and thequaﬁﬁﬁﬂﬁtth diabetic retinopathy, and diabetic
macroangiopathy), cataract, gestational diabetes mellitus,
nonalcoholic steatohepatitis, polycystic ovary syndrome,
arteriosclerosis, atherosclerosis, diabetic atherosclerosis,
ischemic heart disease, or bulimia; !
[0034]

(21) The use according to (17), wherein the pharmaceutical
composition is a composition intended for the treatment and/or
prevention of adiposity or obesity:

[0035]

(22) The use according to (17), wherein the pharmaceutical
composition is a composition intended for the treatment and/or
prevention of hyperlipidemia, hypertriglyceridemia, lipidosis,
insulin resistance syndrome, impaired glucose tolerance,
diabetes, diabetic complications (including diabetic
peripheral neuropathy, diabetic nephropathy, diabetic
retinépathy, and diabetic macroangiopathy), cataract,
gestational diabetes mellitus, nonalcoholic steatohepatitis,
polycystic ovary syndrome, arteriosclerosis, atherosclerosis,
diabetic atherosclerosis, hypertension, cerebrovascular

disorder, coronary artery disease, fatty liver, respiratory



al so be added. [0060] Furthernore, coloring agents, preservatives,
perfunmes, flavoring agents, sweeteners, and the |ike can be added to the
above-nentioned formul ations, if necessary. Furthernore, other drugs can
al so be added. [0061] The amount ¢fy active ingredi ent conpound
contained in the above-nentioned fornulations is not particularly limted,
but is usually 0.5 to 70% by wei ght of the total conposition, preferably 1

to 30% by wei ght... [0062] The dase varies dependi ng on s tons, age, and
e 11 ko S5 U L0 et BATH Bibated in Hel Co T o paF LY Lot s9oUs Hakmm) . 11
t he case @of -oral_,adm.ni strati t he recommended adult daily dosage is from
0.1 ng as q%?%%%ﬂgéﬁ%%ﬂ%aﬁﬁﬁggafa%ﬁfﬁ%%@, nore preferably 10 ng) to 2000
ng as thegpeper limt (preferably 100 ng), which is divided into 1 to 6

doses depending on synptons. Exanples [0063] - Hereinafter, the present
invention will2ke desciisked-mRreisRedd iaal)ly wdie ireferengs i xamples

and Test Exanpl es.
composition is a composition intended for the treatment and/or
prevention of hyperlipidemia, hypertriglyceridemia, diabetes,
arteriosclerosis, or hypertension caused by obesity;
[0037]

(24) The use according to {(17), wherein the pharmaceutical
composition is a composition intended for the treatment and/or
prevention of diabetes;

[0038]

(25) The use according to (17), wherein the pharmaceutical
composition is a composition intended for the suppression of
fat absorption from the small intestine;

[0039] /

(26) 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 (1) to
a warm-blooded animal;

[0040]

(27) A method for suppressing feeding and/or appetite,
comprising administering a pharmacologically effective amount
of a compound or pharmacologically acceptable salt thereof
according to (1) to a warm-blooded animal;

[0041]



- 29 - However, the scope of the present invention is not intended to be
'imtéd to these. [0064] In these Exanples, elution in colum
chromat ogr aphy was perforned under observation by TLC (Thin Layer

Chr omat ography). In the TLC observatienpisilica gel 60F254 manufactured by
Merck was adopted as the TLC plate; solvents used as eluting solvents in
col um chromat ogr aphy were adopted as devel opi ng solvents; and a W

det ect ted as the detect] thod. Sili | SK-85 (230- 400
oSy &l 5o manGPAcCuPRATBY FeFCk G Gio s e TN 3002950 madtre )
SILYSI A LGAL 1TD. )5 . iyl oh oL €9l clpoaddition t
sual” col G PGS Ay B So AU GHal 127 CHF oot OO) 331" SpBATatUs

(SP-1) wag apRI@Rd ALl lﬁ%@ma@'&ﬁ&ﬂé’@l@dﬁ gdesghi bede | o, gach, Exanpl e vere

used as eluting solvents at the prescribed ratio (or this ratio was changed
appropri atlordaererd nd )t a Need)arrbreydad i Hhsmased in Exanpl es mean the
followng: ng: mlligram g: gram nL: mlliliter, MHz: negahertz. [0065]

I n the EXarglods bel ow, nucl ear nagnetic resonance (hereinafter, referred to
as 11-1 NWR) spectra were indicated in 5 values (ppm in terns of chem cal
shift val ues Weth fTeer arthbyl sidcardiagy standdr)ds. wiSplditt ithg phittesrsss wer e
represented by s for singlet, d for doublet, t for triplet, q for quartet,
m for mulaGiFIost tvan®ss iftor, Bryrer 1 jwiodalia,. Rgpertriglyqgmidepedt romet ry
(hereinafter, referred to as M5) was conducted by the El (El ectron

| oni zat i IPFRSUES| LYY dif SSpTERN O YRR T IR - Bt e G 0DBTFose

(Brarml e 1 AL 0L e 9 sore ol urel ol puc o 17
[ForWU|adHabetic pefipheral 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;

[0043]

(30) The method according to (28), Qherein the disease is
adiposity or obesity;
[0044]

(31) The method according to (28), wherein the disease is
hyperlipidemia, hypertriglyceridemia, lipidosis, insulin
resistance syndrome, impaired glucose tolerance, diabetes,
diabetic complications (including diabetic peripheral
neuropathy, diabetic nephropathy, diabetic retinopathy, and
diabetic macroangiopathy), cataract, gestational diabetes
mellitus, nonalcoholic steatohepatitis, polycystic ovary
syndrome, arteriosclerosis, atherosclerosis, diabetic

atherosclerosis, hypertension, cerebrovascular disorder,

coronary artery disease, fatty liver, respiratory abnormality,



[0069] (la) .(1,4-dioxa-spiro[4.5]dec-8-ylidene)-acetic acid nethyl

To a DWF

(50 nmL) solution of trinethyl phosphonoacetate (26 nlL), sodi um

ester

hydride (purity: 55% or higher, 7.03 g) was added in small portions at OC.
The reaction m xture was warned to roamgtenperature and stirred for 30
A DMF (50 nlL) solution of 1,4-cycl ohexanedi one nonoet hyl ene ket al

m nut es.
(25.2 g)

suspensiqp was .stirred for. 19 hours and di

sol uti on

acetate.cj eé%xﬁﬁﬂééégygr was washed with saturated brine, then dried over
- -~ sul fate,

sodi um

was added thereto in small portions at roomtenperature. This

| d with t d
S T O F g o1 T Bh L a0 ST acet ot bt fladore

and then concentrated. The residue was purified

chr omat og (hexane/ et hyl acetate=5:1) to obtain the title conpound
i

(29.7 g,

87% ‘as a colorless oil. IHNW (400 MHz, CDC,): 8 (ppm =

5.75-5.65 (1H,(31), T89hdHdd Hocckdhidd 3 &)8) 3. Whe A dhe Hsdade HY .

2.39 (2H,

t, J =6.7 H), 1.81-1.75 (4H, m Ms(El) mz: 212 (M. (Ib)

(1, 4- di oxaysIriqf i e C-18yydn  BLel § €e aLdshm @) hyl alest €¢, An et hanol
nm.) suspension of the conpound (6.57 g) obtained in Exanple (la) and

pal | adi uramzarhiars 196 Siys wed g ht yp evarse iy oo gesa s ed uce dola¢ st opm t enper at ur e
for 24 hours. The reaction mxture was filtered and concentrated. The
resi due W4furifi ed by chronatography (hexane/ethyl acetate=5:1) to obtain
the title conpoundT&é.QQ %{ 75% as a colorless oil. IHNW (400 MHz,

CDC,): 8

1.89-1.81
(2H, m ﬁé(

(ppm) 323108 mefhog) aczogpingHtas) (28 29hezging the Aipqrigy)is

214 (M 4.
[0047]

(34) A method for suppressing fat absorption from the
small intestine, comprising administering a pharmacologically
effective amount of a compound or pharmacologically acceptable
salt thereof according to (1) to a warm-blooded animal; and
[0048]

(35) The method according to any one of (26) to (34),
wherein the warm-blooded animal is a human.

[0049]

A compound of the present invention or a pharmacologically
acceptable salt thereof may also contain, at a non-natural
ratio, atomic isotope(s) of one or more of the atoms
constituting such a compound. Examples of the atomic
isotope(s) include deuterium (2H), tritium (BH), iodine-125
(”51), and carbon-14 (). Moreover, a compound may be
radiolabeled with a radioisotope, for example, tritium (°H),
iodine-125 ('*°I), or carbon-14 (**C). Such radiolabeled
compoundé are useful as therapeutic or preventive agents,

research reagents, for example, assay reagents, and diagnostic

by

(50

agf%t)ef% 1.74 (4H, d, J = 9.8 Hz), 1.63-1.53 (2H, n), 1.36-1.25
Z.



(lc) (4-oxo-cyclohexyl)-acetic acid nethyl ester A 1 N aqueous
hydrochloric acid solution (50 nL)/acetone (200 m) mixture of the conpound
(4.99 g) obtained in Exanple (I b) was stirred at roomtenperature for 15
hours. The organic solvent was renoved v ng an evaporator. The renaining
aqueous sol ution was subjected to two extractions with ethyl acetate. The
organic | ayer was washed with saturated brine, then dried over sodi um

sul fate, and then_concentrated to obtajn the title conpound

f 30
quantitaﬁ(ifaerl 55 el YT a6 oriesel Bf | 1Mage 331 a9pF R f%%@té/l—iz ]éDC13) 8

(ppn’) ELIS)OJ‘C(;pallé 1‘7%“(%’/‘)‘ € C?flﬁk% r ans&%%% dgfoi%/&%yéfyﬁexyl }%ace %%1412(:'( gH
rmt hyl esdtreer 1nclud n@{é"% EE)Sch Mo f%@éé% Prtlvéll;'@l&qnpi)é'&gr&feé‘% 9)

obtai ned i n Exanple ( sodi um or ohydr (1.86 g) was added”in sma

portions st thpeofqg&glmyngﬁ@rﬁaa\@@aégwé ed for 1 hour and dil uted
with a 10% aqueous ammoni um chl ori de sol ution (100 m.). The organi c sol vent

was renoveasi ng an evaporator. The renai ni ng agueous sol ution was
subjected to two extractions with ethyl acetate. The organic |ayer was
washed wi th sat déitsethalooilog,icaidly drdcesgbtaadre seditumisutdat’e, raffek g hen a
concentrated to obtain trans-(4-hydroxycycl ohexyl)-acetic acid nethyl ester
(2.56 ¢, G0% tHwta oolordesst cﬁltomjlwrNNRthl:O@inan@D@lB% 8al ppa) useqd. 67
(3H, s), 3.67-3.60 (1H, mM, 2.20 (2H, d, J 6.7 Hz), 2.00-1.94 (2H, m,
1.82-1. 6?5(Zﬁ4pk}ﬁrmﬂc%‘stllcaz]6 (@Hcoﬁfoufdl@-flté@ (quﬁfserﬁt ntion can
6-nitro- 2}4 dlh‘%fﬁﬁro H-|so ui Ib car boxylic

met hoxycatb I %s’feei?Ctlng Jot% ﬂl%ﬁ%r%‘?@?'ﬁﬁﬁe (100 ni)

sol ution Oofm torlfgy ]getrhe resedgﬁ} aedrlltChl oronet he hane {goo rrLg) soI ut| on_ of
the conpound (18 ¢ g) Shti Ted 1 i Eanpt @ (1) nda%yr%%ll%lélf BUHt) s
gradual I'y, @a‘ﬁﬂo at 0C. The reactl on mxture was warmed to room
tenperature, then stirred for 2 hours, and then concentrated. The residue
was Vi gorgusily) stirred in diisopropyl ether and filtered. The filtrate was
concentrated to obtain chloroformate as a colorless oil. A dichloronethane
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
aluminium salts or iron salts; amine salts such as inorganic
salts such as ammonium salts, or organic salts such as salts
of t-octylamine, dibenzylamine, morpholine, glucosamine,
phenylglycine alkyl esters, ethylenediamine, N-methylglucamine,
guanidine, diethylamine, triethylamine, dicyclohexylamine,
N,N'-dibenzylethylenediamine, chloroprocaine, procaine,
diethanolamine, N-benzylphenethylamine, piperazine,
tetramethylammonium or tris{(hydroxymethyl)aminomethane; and,
salts of amino acids such as salts of glycine, lysine,
arginine, ornithine, glutamic acid and aspartic acid.

[0052]



- 33 - solution (100 nL) of this oil was added at roomtenperature to a

di chl or onet hane (200 nl) suspension of 6-nitro-1, 2,3, 4- _

t et rahydr oi soqui nol i ne hydrochloride (J. Med. Chem 1996, 39, 1084; or J.
Org. Chem 1998, 63, 4116) (21.5 g) amd2f4ri-ethylam ne (42 m.). After 3.5
hours, the reaction m xture was washed with a saturated aqueous sol ution of
anmoni um chl oride, then dried (sodiumsulfate), and then concent rat ed The

resi due was di ssol ved i no(%l c%hl ororret h emvaenndt hexane vva added 9 :Lcall
solution until* & epos He' 'suspension obt 7 Y

vi gor ousl t o dt

obt ain tr% Cfélﬂ a{a&georr%}&ndﬂ%:’%&élf qng\%s%ggéﬁslgais S}gY(gy?/% ﬁsggﬁghk@ (400

4'\1/Hé7 SDGCﬁtlf A&&F&Quﬁs@ %39504%‘1‘!% M- ﬁ%ﬂe%@ﬁ&é‘bhg}e é‘r7Q§(2H 13) 5 s

Hz), 2.23d2Histthl Vibing Hand & @dh %Wreﬁ‘@é’b e 4185-1ndbudsHl, :LH')the
1.47-1.37 (2H, m, 1.18-1.08 (2H, m. [0071] (1f)

6- am no- FA-tdi hydridzel kb esomiti nol vere: Zscar boxyl i ¢ aci d 4-

met hoxycar bonyl net hyl - cycl ohexyl ester An ethyl acetate (400 ni)
suspensi oiP@i3t he conpound (43.1 g) obtained in Exanple (le) and palladium
carbon (10% 4.30 g) was stirred at roomtenperature for 8 hours in a

hydr ogen at modpkeFeOoUTRe Afeddts GF SASHUHE MRIE 191 1o et RIMBWRFP g 1qal hnd
concentr at ed. The residue was purified by chromatography (NH silica gel,

di chl or or?é%qfr‘eﬁ?e% % TotaiterRet itde kenpind %e@vet@ bHuEREPFRLIYe vi el d) .

- 34 - IHN 400 MHz 13 91 d, J= 1H,
dd. 9<7 G RS % R I S S 5 oHTT R Be ALBS. WISSLATR.
4.49 (2H, 7 74 2H, b 2.22 (2H, d,
J=6. 7(Hz)lr§)t}bes & t(zssu’%sg“r% ?b]% é@q%@‘;%ﬁgﬂ s 1 3 (2H, n’§
1.17-1.07 (2H, m. (19)

trans-6-[3-(2, 4-difl uoro-phenyl)-ureido]-3, 4-di hydro- 1H soqui noI i ne-2-carbo

xylic acizhvarcalaxyetdnd -owed ohexy! ester A tetrahydrofuran (4 ni)
sol-ution of the conmpound (253 ng) obtained in Exanple (1f) and

2, 4-di f| uarae4ihenyl isocyanate (0.10 nL) was stirred at roomtenperature
for 40 m nutes and then concentrated. The residue was purified by

chr omat ogr aphy (cdimplougudo et iéuee petasyen tacetvatre=kor0-okr 1§ dhoe wid @ Ipgistaiyl y
ester (302 ng, 83% . To a tetrahydrofuran (2 niL)/methanol (2 nL) m xed

sol uti on asfcafial fetIRdt dstareqB0E PR ercablrvusPEHEI Lm bydioxyde
solution (1.0 nol/L aqueous solution, 1.2 n) was added at room

t enper at lfr%feeﬁhear}dedtﬁﬁ%wgrn%&@%e%%%n%t?ﬁ%ﬁtf"i‘)TPdlBS hbrs apgful as a
concentrated. The residue er, then, neutr(gl ized with a1

N aqueoud” Wy e org aacqe\c,illatzolirhtt? (ﬁ?qm%ghﬁ © MRS Y R FECR oPpR(RE( 271

treatment of a disease selected from the group consisting 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, and bulimia,
or a disease selected from the group consisting of

hyperlipidemia, hypertriglyceridemia, lipidosis, insulin



and collected by filtration to obtain ng,93%as a white solid.

| H NVR( 400

MHz, DVBO- d6): 6 (ppm) =12. 0(111, s),8.95(1H, s), 8.48 (1H d, J=2.3 Hz),

8.12-8.06 (1H m, 7.34-7.28(2H, m), 7.22 (1H, d,
— 25 —_

resistance syndrome, impaired glucose tolerance, diabetes,

diabetic complications (including diabetic peripheral

neuropathy, diabetic nephropathy, diabetic retinopathy, and

diabetic maéroangiopathy), cataract, gestational diabetes

mellitus, nonalcoholic steatohepatitis, polycystic ovary

syndrome, arteriosclerosis, atherosclerosis, diabetic

atherosclerosis, 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, a compound provided by the

present invention or a pharmacologically acceptable salt

thereof has an excellent DGAT inhibitory effect and is thus

useful as an active ingredient for a pharmaceutical agent

intended for the prevention and/or treatment of any of the

above diseases in warm-blooded animals (preferably mammals,

including humans). Preferably, a compound of the present

invention or a pharmacologically acceptable salt thereof can

be used as a pharmaceutical agent intended for the treatment

of any of the diseases described above.

Mode for Carrying Out the Invention

[0055]

A compound or pharmacologically acceptable salt thereof of

the present invention can be administered in various forms.

Examples of the route of administration include oral

administration using tablets, capsules, granules, emulsions,

pills, powders, syrups (solutions), and the like and



©J=9.4 Hz), 7.10 (1H, d,J=8.2 Hz),7.07-7.02 (1H, 1), 4.51-4.46 (3H, ), 3.57
© (2H, t,J=5.9Hz),2.76(2H, t,
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parenteral administration using injections (intravenous,
intramusculér, subcutaneous, or intraperitoneal
administration), drip infusions, suppositories (rectal
administration), and the liké. These various formulatiéns 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.

[0056]

In the use as a tablet, examples of carriers that can be
used include excipients such as lactose, sucrose, sodium
chloride, glucose, urea, starch} calciﬁm carbonate, kaolin,
crystalline cellulose, and silicic acid; binders such as water,
ethanol, propanol, simple syrup, glucose solution, starch
solution, gelatin solution, carboxymethylcellulose, shellac,
methylcellulose, potassium phosphate, and
polyvinylpyrrolidone; disintegrants such as dry starch, sodium
alginate, agar powder, laminaran powder, sodium
hydrogencarbonate, calcium carbonate, polyoxyethylene sorbitan
fatty acid esters, sodium lauryl sulfate, stearic
monoglyceride, starch, and lactose; disintegration inhibitors
such as sucrose, stearin, cocoa butter, and hydrogenated oil;
absorption enhancers such as quaternary ammonium salts and
sodium lauryl sulfate; humectants such as glycerine and
starch; adsorbents such as starch, lactose, kaolin, bentonite,
and colloidal silicic acid; lubricants such as purified talc,

stearate, fluoboric acid powder, and polyethylene glycol, and



J=6.1 Hz),2.12(2H,d, J=7.1 Hz),1.95-1.91(2H m),1.77- 1.73 (2H 1), 1. 68-1. 62
(1H, M), 1.39-1.29(2H, M, 1.12-1.02 (2H, m - 35 -
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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.
[0057]

In the use as a pill, examples of carriers that can be
used include excipients such as glucose, lactose, cocoa butter,
starch, hydrogenated vegetable o0il, kaoclin, and talc; binders
such as powdered gum arabic, powdered tragacanth, gelatin, and
ethanol; disintegrants such as laminaran and agar, and so
forth.

[0058]

In the use as a suppository, a wide range of carriers
known in this field can be used, and examples thereof include
polyethylene glycol, cocoa butter, higher alcohols, higher
alcohol esters, gelatin, semisynthetic glycerides, and so
forth.

[0059]

In the use as an injection, the formulations can be
prepared as solutions, emulsions, or suspensions. Preferably,
these solutions, emulsions, and suspensions are sterilized and
are isotonic with blood. Solvents for producing these
solutions, emulsions, and suspensions are not particularly
limited so long as they can be used as diluents for medical
use, and examples thereof include water, ethanol, propylene
glycol, ethoxylated isostearyl alcohol, polyoxylated
isostearyl alcohol, polyoxy ethylene sorbitan fatty acid

esters, and so forth. In this case, a sufficient amount of



M5 (ESI) mz: 488 (M+ H). [0072] (Exampl e 2)

trans-6-[ 3-(2-chl oro- phenyl) - urei do] - 3, 4- di hydr o- 1H soqui nol i ne- 2- car boxyl i
c acid 4-carboxynet hyl -cycl ohexyl ester [0073] [Formula 2] d HOLo O

[ 0074] Met hyl ester (296 ng, 94%- was -obtained in the sane way as in
Exanple (lg) fromthe conpound (219 ng) obtained in Exanple (1f) and

2-chl or o- phenyl isocyanate (0.09 nL). This nethyl ester (296 ng) was

NUR (400 ARBLVONEG §6) 955 { pprg STz, 95 (1257 P8, 307( IR, S5U8 a6 EH, %),
5, 7. a0 P I 0 e Egad e n%ni$d§§leiﬁ0§ WalyS,H); 7o (n

150 1) S e e AT Ry et e Bty R e A B

1.68- l.ﬁgléékbenaddédAO 1 29 (2H m, 1.12-1.02 (2H, m M (ESI) m z: 486
(M+ H+. [0075]
~ [0060]

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

[0061]

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.

[0062]

The dose varies depending on symptoms, age, and the like
of the patient (a warm-blooded animal, in partiéular, a human).
In the case of oral administration, the recommended adult
daily dosage is from 0.1 mg as the lower limit (preferably 1

- mg, more preferably 10 mg) ‘to 2000 mg as the upper limit

(preferably 100 mg), which is divided into 1 to 6 doses

depending on symptoms.

Examples
[0063]
Hereinafter, the present invention will be described more

specifically with reference to Examples and Test Examples.



- 36 - (Exampl e 3) . _

trans-6-[3-(2, 3-di fl uoro-phenyl) - urei do] - 3, 4- di hydr o- 1H soqui nol i ne- 2- car bo
xylic acid 4-carboxynet hyl -cycl ohexyl ester [0076] [Fornmula 3] [ 0077]

To a di chl oronethane (4 nm.) solution of 2r Lphosgene (82 ng), a

di chl oronet hane sol uti on of the conpound (240 ng) obtained in Exanple (1f)
and triethylamne (0.2 nL) was gradually added at roomtenperature. After
10 m nutes, a dichloromethane saolution (4 nL) of 2,3-difluorp-aniline (0.07
m) and SIG"ERAratitfe ST M) W RIduRid™t het BT0  Thet T 3Rt i oAt PEXEar € was
stirred far .40 r{n nutes ta}lned concentrated. The residue was purified by

chr omat oéjreap%}ﬁu((ﬁ crﬁoororres[%'ane: ethyl acetate=1:0-+4:1) to obtain nethyl

ester (19[Q)Onégl, 559%9. To a tetrahydrofuran (4 ni)/nethanol (4 niL) m xed
solution of this nmethyl ester (190 ng), an aqueous sodi um hydroxi de

solution (1.0:a0khks20EEQHS 12Q!, U191 ok 4 dMdo MRS addeth AlodAYPAy was
tenperature. The reaction mxture was stirred for 18 hours and

concent r geatforfhel naesdshtieopasrdat ubgdow tthonaterin tiefe et rahbzegraptp) a 1
N aqueous hydrochloric acid solution (1.6 - 37 - nmL), and collected by
filtrati an ttheolMtIa oY dwertdtien conpoimd (4546 0y, 88380 uBscanr of f b whilé eck
solid. 11-1 NVR (400 M, DVBO-d6): 8 (ppm) =12.0 (1H, s), 9.04 (1H s),
8.72 (1Hwas, alopteHAs tho kAR lald: Jegl Gring IsedHey  eFuBinglH, s), 7.22
(1H, d, J=9.8 Hz), 7.17-7.10 (2H, m), 7.06-6.99 (1H, m, 4.51-4.47 (3H m,
3.57 (2Hsalverss g rHAolyuysipgqatogrrmny weye daptedHps dqlevelonirg)
1.95-1.91 (2H, n), 1.78- 1.73 (2H, nm), 1.68-1.62 (1H,_ n), 1.40-1.29 (2H
m, 1.123PYyENTH, ah M {ESTGHLT 4585 (MIP S 2§ oprg]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). Abbreviatioﬁs used in Examples mean the
following:

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

[0065]

In the Examples below, nuclear magnetic resonance
(hereinafter, referred to as *H NMR) spectra were indicated in
d values (ppm) in terms of chemical shift values with
tetramethylsilane as standards. Splitting patterns were
represented by s for singlet, d for doublet, t for triplet; of
for gquartet, m for multiplet, and br for broad.

[0066]



(Exanple 4)

trans-6-[3-(2,5-difluoro- phenyl) ur ei doj - 3, 4- di hydr o- 1H soqui nol i ne- 2- car bo
xylic acid 4-carboxynet hyl -cycl ohexyl ester [0079] [Forrmula 4] HO [0080]
Met hyl ester (163 ng, 44% was obtained ggn -t he sane way as in Exanple 3
fromthe conmpound (254 ng) obtained in Exanple (1f) and
2,5-difluoro-aniline (0.22 nL). This nethyl ester (163 ng) was hydrol yzed

to obtain the |tIe co ou 13 79 gf a |§e _€|Id %¥ﬁ§ - 1H NWR
(400 W, O(Dlvs ; Sy o e iy 6692 0F THHES, E;ZJT Y,
He), 7.15 (I’lﬁCt?de—‘é %%—121%_& Egjs%c%r% %‘1‘# r#%lo?l ohon 5 éﬁirog

oH t, 7 57Hz 2.12 2HdJ71Hz
(1 95- 1. 91 (2 , nlzza%lor(r;ﬁ%&? , 1) 68- 1. 62((1H, m, 1.39- 1? 30 (2H,
M, 1.12-dg@>(2H, m M (ESI) mz: 488 (M + H+. [0081] (Exanpl e 5)

trans-6-[ 3-(2, 6-di fl uoro-phenyl)-ureido]-3, 4-di hydr o- 1H soqui nol i ne-2-car bo
xylic acid 4-cakexyretinyl -cycl ohexyl ester [0082]

trans—6—[3—(2,4—difluoro—phenyl)—ureido]—3;4—dihydro—1Hj
isoquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester
[0068]

[Formula 1]

W 0
1LY
0
HO

[0069]
(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 (purity: 55% or higher, 7.03 g) was
added in small portions at 0°C. The reaction mixture was
warmed to room temperature and stirred for 30 minutes. A DMF
(50 mL) solution of 1,4-cyclohexanedione monoethylene ketal
(25.2 g) was added thereto in small portions at room
temperature. This suspension was stirred for 19 hours and
diluted with a saturated agqueous solution of ammonium chloride,
followed by two extractions with ethyl acetate. The organic

layer was washed with saturated brine, then dried over sodium



[ Formul a 5] [ 0083] Met hyl ester (187 ng, 42% was obtained in the
same way as in Exanple 3 fromthe conpound (308 ng) obtained in Exanple
(1f) and 2,6-difluoro-aniline (115 ng). This nmethyl ester (187 ng) was
hydrol yzed to obtain the title conpoundz(166 ng, 92% as a pale yellow
solid. 11-1 NWR (400 MHz, DMBO-d6): 5 (ppn)=12.0 (1H, s), 8.86 (1H, s),
8.08 (1H, s), 7.35-7.27 (2H, m, 7.22 (1H, d, J=9.8 Hz), 7.15 - 39 - (2H,

9 3 L L 058 S A8 (39, 1
1 1. 1 0F TR LES A S O bk © oftet ATl
trans- 6- [3s{ZsfdHory 3r net hy ¢ phanyil) <4 i dod s 3, A1 di hydro- 1Hi soqui nol i ne- 2-
carboxylic acid 4-carboxynet hyl -cycl ohexyl ester [0085]
'H NMR (400 MHz, CDCls): & (ppm) = 5.75-5.65 (1H, m), 3.99 (4H,
s), 3.70 (3H, s), 3.01 (2H, t, J = 6.7 Hz), 2.39 (2H, t, J =
6.7 Hz), 1.81-1.75 (4H, m)
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 the compound (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 (2H, 4, § = 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)”~ |
(lc) (4-oxo-cyclohexyl)-acetic acid methyl ester
A 1 N aqgueous hydrochloric acid solutiog (50 mL) /acetone
(200 ml) mixture of the cbmpound (4.99 g) obtained in Example
(1b) was stirred at room temperature for 15 hours. The organic
solvent was removed using an evaporator. 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 concentrated to obtain the title

compound (4.30 g, gquantitative yield) as a colorless oil.



[ Formul a 6] [ 0086] Met hyl ester (330 ng, 73% was obtained in the
sane way as in Exanple 3 fromthe conpound (313 ng) obtained in Exanple
(1f) and 2-fluoro-3-nethyl-aniline (113 ng). This nmethyl ester (330 ng) was
hydrol yzed to obtain the title conpoundsp275 ng, 86% as an off-white
solid. IHNW (400 MHz, DVMsO-d6): 8 (ppm=12.0 (1H, 8.46 (1H, d, J=2.7 (1H,
s), 7.22 (1H, dd, J=7.1 and 7.0 Hz), Hz), 2.76 (2H, t, J=5.9 - 40 - Hz),
2:25 (3H’191’ N&El'(%OEIZ%\ﬁHz, CDCl3): & (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

To a methanol (50 mL) solution of the compound (4.18 g)

obtained in Example (1lc), 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% agueous ammonium

chloride solution (100 mL). The organic solvent was removed

using an evaporator. The remaining agqueous solution was

subjected to two extractions with ethyl acetate. The organic

layer was washed with saturated brine, then dried over sodium

sulfate, and then concentrated to obtain trans-(4-hydroxy-

cyclohexyl)-acetic acid methyl ester (2.56'g, 60%) as a

colorless oil.

'H NMR (400 MHz, CDCls): & (ppm) = 3.67 (3H, s), 3.67-3.60 (1H,

m), 2.20 (2H, d, J = 6.7 Hz), 2.00-1.%94 (2H, m), 1.82-1.67 (4H,

m), 1.35-1.26 (2H, m), 1.10-1.00 (2H, m).

(le) 6-nitro-3,4-dihydro-1H-isoquinoline-2-carboxylic acid 4-

methoxycarbonylmethyl-cyclohexyl ester

To a dichloromethane (100 mL) solution of triphosgene

(13.1 g), a dichloromethane (200 mL) solution of the compound

(18.9 g) obtained in Example (1d) and pyridine (8.9 mL) was

gradually added dropwise at 0°C. The reaction mixture was

warmed to room temperature, then stirred for 2 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



2.12(2H, d, J=7.1 Hz),1.95-1.91 (2H, n), 1.77-1.73 (2H, ), 1.68-1.62 (1H,
M, 1.40-1.29(2H, m, 1.12-1.02 (2H m
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solution (100 mL) of this o0il was added at room temperature to
a dichloromethane (200 mlL) suspension of 6-nitro-1,2,3,4-
tetrahydroisoquinoline hydrochloride (J. Med. Chem. 1996, 39,
1084; or J. Org. Chem. 1998, 63, 4116) (21.5 g) and
triethylamine (42 mL). After 3.5 hours, the reaction mixture
was washed with a saturated aqueous solution of ammonium
chloride, then dried (sodium sulfate), and then concentrated.
The residue was dissolved in dichlorocmethane, and.hexane'was
added to the solution until a solid was deposited. The
suspension obtained was vigorously stirred, and the solid was
collected by filtration and dried to obtain the title compound
(30.4 g, 81%) as a pale yellow solid.
'H NMR (400 MHz, CDCl3): & (ppm)=8.07-8.05 (2H, m), 7.29-7.27
(l1H, m), 4.70 (2H, s), 4.67-4.61 (1H, m), 3.73 (2H, t, J=5.2
Hz), 3.68 (3H, s), 2.95 (2H, t, J=5.5 Hz), 2.23 (2H, d, J=6.7
Hz), 2.07-2.03 (2H, m), 1.85-1.76 (3H, m), 1.47-1.37 (2H, m),
1.18-1.08 (2H, m).
[0071]
(1f) 6-amino-3,4-dihydro-1lH-isoquinoline-2-carboxylic aqid 4-
methoxycarbonylmethyl-cyclohexyl ester

An ethyl acetate (400 mL) suspension of the compound (43.1
g) obtained in Example (le) and palladium carbon (10%, 4.30 g)
was stirred at room temperature for 8 hours in a hydrogen
atmosphere; The reaction mixture was filtered through Celite
and concentrated. The residue was purified by chromatography
(NH silica gel, dichloromethane) to obtain the title compound

(39.6 g, quantitative yield).



M5 (ESI) miz: 484 (M + H) [ 0087] (Exanpl e 7)

trans-6-[3-(2-fl uoro-5- nethyl phenyl) - urei do] - 3, 4- di hydr o- 1Hi soqui nol i ne- 2-
carboxylic acid 4-carboxynet hyl -cycl ohexyl ester [0088] [Fornula 7]

[ 0089] Met hyl ester (363 ng, 86%34was obtained in the same way as in
Exanple (lg) fromthe conpound (293 ng) obtained in Exanple (1f) and

2-fl uoro-5-net hyl - phenyl isocyanate (0 13 nm). This nethyl ester (363 ny)

was hydrqglyzed to obtain the t ound 338 ng, 96% as an IH NNR(400
RS g S T T G TR

(1H, dd, J=7.8 and 2.3 Hz) 6.48 (1H, s), 5.31-5.28 (4H, m),
4.65-4.57 (1H, m), 4.49 (2H, s), 3.67 (3H, s), 3.64 (2H, brs),
2.74 (2H, brs), 2.22 (2H, d, J=6.7 Hz), 2.05-2.02 (2H, m),
1.83-1.75 (3H, m), 1.45—1.35 (2H, m), 1.17-1.07 (2H, m).

(lg) trans-6-[3-(2,4-difluoro-phenyl)-ureido]-3,4-dihydro-1H~
isoquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester

A tetrahydrofuran (4 mL) solution of the compound (253 mg)
obtained in Example (1f) and 2,4-difluoro-phenyl isocyanate

(O!lO mL) was stirred at room temperature for 40 minutes and
then concentrated. The residue was purified by chromatography
(dichloromethane:ethyl acetate=1:0—4:1) to obtain methyl ester
(302 mg, 83%). To a tetrahydrofuran (2 mL)/methanol (2 mL)
mixed solution of this methyl ester (302 mg), an aqueous
sodium hydroxide solution (1.0 mol/L agueous solution, 1.2 mL)
was added at room temperature. The reaction mixture was
stirred for 18.hours and concentrated. The residue was diluted
with water, then neutralized with a 1 N agueous hydrochloric
acid solution (1.5 mL), and collected by filtration to obtain
the title compound (271 mg, 93%) as a white solid.

'H NMR (400 MHz, DMSO-d6): & (ppm)=12.0 (1H, s), 8.95 (1H, s),
8.48 (1H, d, J=2.3 Hz), 8.12-8.06 (1lH, m), 7.34-7.28 (2H, m),
7.22 (1H, d, J=9.4 Hz), 7.10 (1H, d, J=8.2 Hz), 7.07-7.02 (1H,
m), 4.51-4.46 (3H, m), 3.57 (2H, t, J=5.9 Hz), 2.76 (2H, t,
J=6.1 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), 1.12-1.02

(2H, m)



7.20(1H, d,J=8.2 (1H, 4
A1 - [(2H, m), 1.77-1.74 (2H, n), 1.68-1.62 (1H, m,
1.12-1.02 (2H, m M (ESI) ml z:

Hz), 2.27 (3H,s),

.51-4.47 (3Hm, t,J=5.7
1.40-1.29 (2H, m,

m,
H

m 484 (M + H) +,
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MS (ESI) m/z: 488 (M + H)".
[0072]

(Example 2)
trans-6-[3-(2-chloro-phenyl)-ureido]-3,4-dihydro-1H-
isoquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester
[0073]

[Formula 2]

: 0
o) L\ \[‘(
O
HO

[0074]

SeRhe

Methyl ester (296 mg, 94%) was obtained in the same way as
in Example (1g) from the compound (219 mg) obtained in Example
(1f) and 2-chloro-phenyl isocyanate (0.09 mL). This methyl
ester (296 mg) was hydrolyzed to obtain the title compound
(272 mg, 95%) as a white solid.

'H NMR (400 MHz, DMSO-d6): & (ppm)=12.1 (1H, s), 9.36 (1lH, s),
8.28 (1H, s), 8.17 (1H, dd, J=8.4 and 1.8 Hz), 7.46 (1lH, dd,
J=7.8 and 1.6 Hz), 7.34 (1H, s), 7.32-7.28 (1lH, m), 7.24-7.22
(1H, m), 7.23 (1H, d, J=10.2 Hz), 7.05-7.01 (1H, m), 4.51-4.47
(3, m), 3.57 (2H, t, J=5.9 Hz), 2.76 (2H, t, J=5.9 Hz), 2.12
(2H, d, J=6.7 Hz), 1.95-1.91 (2H, m), 1.78-1.73 (2H, m), 1.68-
1.62 (1H, m), 1.40-1.29 (2H, m), 1.12-1.02 (2H, m)

MS (ESI) m/z: 486 (M + H)".

[0075]



[ 0090] (Exanmpl e 8)

trans-6-[3-(2-fl uoro-4-methyl -phenyl)-ureido] -3, 4-di hydr o- 1Hi soqui nol i ne- 2-
carboxylic acid 4-carboxynet hyl -cycl ohexyl ester [0091] [Fornula 8]

[ 0092] Met hyl ester (369 ng, 81% was-obtained in the same way as in
Exanple 3 fromthe conpound (315 ngy) obtained in Exanple (1f) and
2-fluoro-4-nethyl-aniline (114 ng). This nethyl ester (369 ngy) was

hydr ol yzed to btain t titIe conmpound (307 ng, 86% as a white solid. 1H
NVR (400 MHz, 8 (ppm=12.0 (1H, brs), 8.93 (1H s), 8.40 (1H d,

(11 9), 72 by e é@ﬁff%l T S, Masdgitomy 1. 12-1.02

trans- 6 (i3 Ryi éidaqrrfé %J&tﬁyc!xme@y;alalr@i@@&béxémgt}hydrey&t&ﬁ@gyinol i ne-2-

carboxylic acid 4-carboxynet hyl -cycl ohexyl ester
ester

[0076]

[Formula 3]

e p@rmj

[0077]

To a dichloromethane (4 mlL) solution of triphosgene (82
mg), a dichloromethane solution of the compound (240 mg)
obtained in Example (1f) and triethylamine (0.2 mlL) was
gradually added at room temperature. After 10 minutes, a
dichloromethane solution (4 mlL) of 2,3-difluocro-aniline (0.07
mL) and triethylamine (0.2 mlL) was added thereto. The reaction
mixture was stirred for 40 minutes and concentrated. The
residue was purified by chromatography (dichloromethane:ethyl
acetate=1:0—->4:1) to obtain methyl ester (190 mg, 55%). To a
tetrahydrofuran K4 mL) /methanol (4 mL) mixed solution of this
methyl ester (190 mg), an agueous sodium hydfoxide solution
(1.0 mol/L aqueous solution, 1.4 mL) was added at room
temperature. The reaction mixture was stirred for 18 hours and
concentrated. The residue was diluted with water, then

neutralized with a 1 N aqueous hydrochloric acid solution (1.6



[ Formula 9] HO [0095] Met hyl ester (305 ng, 71% was obtained in the
same way as in Exanple 3 fromthe conpound (299 ny) obtained i n Exanple
(1f) and 2-fluoro-6-nethyl-aniline (108 ng). This nmethyl ester (305 ng) was
hydrol yzed to obtain the title conpound33269 ng, 91% as an off-white
solid. HNW (400 WHz, DVMBO-d6): 5 (ppm=12.0 (1H, s), 9.00 (1H, s), 8.07
(1H, s), 7.71 (1H, d, J=8.6 Hz), 7.33 (1H, s), 7 22 (1H d J=8.6 Hz), 7.17
(1H, dd, J= 15 0 and 8 7.10 (1H, . d, J=8. (1H, dd, J=9.0
and 9.0 HH 4 QP%&??Eﬁﬁ 2 f%ﬂ%ﬁa?%ﬁP t0 9b%a%“kE§e %l?%e(%@WP?ung 5.9

Hz), 2. 14 Hd Hz HdJ?le 1.95.1.91 (2H,
1)77 1 5%2 8]3]7 3%20?‘% %9129)(2Hn) 11(210?(2H

VB ES 4M 9 I
P?ans g [ )Fg& ﬁﬁégo rr&%%g p ény%) % g% Q Aléiﬁgﬁﬁggz |so&U|n5I|ne 2-
carboxyligc BCi d iA- car hpxynetiy) - cycd ohexy! &gt es=1 089 dq[Fogmyla 1] 340

(1H, s), 7.22 (lH, d, J=9.8 Hz), 7.17-7.10 (2H, m), 7.06-6.99

(1H, m), 4.51-4.47 (3H, m), 3.57 (2H, t, J=5.6 Hz), 2.76 (2H,

t, J=5.9 Hz), 2.12 (2H, d, J=7.1 Hz), 1.95-1.91 (2H, m), 1.78-
1.73 (2H, m), 1.68-1.62 (1H, m), 1.40-1.29 (2H, m), 1.12-1.02

(2H, m)

MS (ESI) m/z: 488 (M + H)"

[0078]

(Example 4)
trans-6-[3-(2,5-diflucro-phenyl)-ureido]-3,4-dihydro-1H-
isoquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester
[0079]

[Formula 4]

W O
/([DI\/O“ T
0
HO : F

[0080]

Methyl ester (163 mg, 44%) was obtained in the same way as
in Example 3 from the compound (254 mg) obtained in Example
(1f) and 2, 5-difluoro-aniline (0.22 mL). This methyl ester
(163 mg) was hydrolyzed to obtain the title compound (138 mg,

87%) as a white solid.



Cc  [0098] Met hyl ester (276 ng, 64% was obtained in the same way as
in Exanple 3 fromthe conpound (288 ng) obtained in Exanple (1f) and
3-chloro-2-fluoro-aniline (121 ng). This nmethyl ester (276 ng) was
hydrol yzed to obtain the title conpound3g243 ng, 91% as a white solid.
11-1 NVR (400 MHz, DMBO-d6): 5 (ppm=12.0 (1H, s), 9.06 (1H s), 8.69 (1H,
d, J=2.8 Hz), 8.14-8.10 (1H, m, 7.32 (1H, s), 7.27- 7.14 (3H, m, 7.11
(1H, d, J=8.2 Hz), 4.51-4.47 (3H, m, 3.57 (2H,_t, J=6.0 Hz), 2.76 (2H,
J=5.6 Hz) B MR (4B Meiz, 3 DYSpgh) + D dpPI) gL 2-PH (15, 272 L84 faHS )y
1.68-1.6% (4H M, 1.39%1.29 (2H, ,m, 1,12-1,02 (21-1  (ESL) m.z: 504
T |—|)+.]8'[7(])Zg9b]]rﬂ’(§)a’rrp&ftlaoﬁﬁ'&-_' hgﬁ’- dy 1271392 {g1-1, 'm, VB (ESL) 1,2
trans- 6-[3- ( of o5 2-f | uaro- 1) uf gi -3,4-dL y?r s LH gogui pokne- 2-
[, (47 &Y of 03 2-4 | uar .ﬁh%y,l )quie Bod - 34 glgo ?E}' 8 815'1% b

car boxyl i ¢ ‘acid 4- carboxynet -cyc exyl ester’[ ofmul a
(1H, m), 4.52-4.47 (3H, m), 3.57 (2H, t, J=5.9 Hz), 2.77 (2H,

t,

t, J=5.7 Hz), 2.12 (2H, d, J=7.1 Hz), 1.95-1.91 (2H, m), 1.77-
1.74 (2H, m), 1.68-1.62 (1H, m), 1.39-1.30 (2H, m), 1.12-1.02
(2H, m)
MS (ESI) m/z: 488 (M + H)".
[0081]

(Example 5)
trans-6-[3-(2, 6-difluoro-phenyl)-ureido] -3, 4-dihydro~1H~
isoquinoline—2—carbéxylic acid 4-carboxymethyl-cyclohexyl
ester
[0082]

[Formula 5]

\\O
0 .\ T
/U\Q o)
HO

[0083]

Methyl ester (187 mg, 42%) was obtained in the same way as
in Example 3 from the compound (308 mg) obtained in Example
(1f) and 2,6-difluoro-aniline (115 mg). This methyl ester (187
mg) was hydrolyzed to obtain the title compound (166 mg, 92%)
as a pale yellow solid.

'H NMR (400 MHz, DMSO-dé): & (ppm)=12.0 (1H, s), 8.86 (1H, s),

8.08 (1H, s), 7.35-7.27 (2H, m), 7.22 (1H, d, J=9.8 Hz), 7.15



EglOl Met hyl ester (283 ng, 63% was obtained in the sanme way as in
anple 3 fromthe conpound (300 ng) obtained in Exanple (1f) and

4-chl oro-2-fluoro-aniline (126 ng). This nethyl ester (283 ngy) was

hydrol yzed to obtain the title conpounrd36257 ng, 94% as a yellow solid.
11-1 NWR (400 MHz, DVMsO-d6): 8 (ppm=12.0 (1H, brs), 9.04 (1H, s),
J=9.0and9.0 Hz),7.47 s), 7.25-7.21 (2H, M, m, 3.57 (2H, t,J=5.9 d,

(2H, dd, J=8.1 and 8.0 Hz), 7.08 (1H, d, J=8.6 Hz), 4.51-4.4¢
(3H, m), 3.56 (2H, t, J=5.7 Hz), 2.73 (2H, t, J=5.7 Hz), 2.12
(2H, d4, J=7.1 Hz), 1.94-1.91 (2H, m), 1.76-1.73 (2H, m), 1.67-
1.62 (1H, m), 1.39-1.29 (2H, m), 1.12-1.02 (2H, m)

MS (ESI) m/z: 488 (M + H)".

[0084]

(Example 6)
trans-6-[3-(2-fluoro-3-methyl-phenyl)-ureido]-3,4~-dihydro-1H-
isoguinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester
[0085]

[Formula 6]

on
T
Ho/ﬂ\er:::j o

[0086]

Methyl ester (330 mg, 73%) was obtained in the same way as

in Example 3 from the compound (313 mg) obtained in Example
(1f) and 2-fluoro-3-methyl-aniline (113 mg). .This methyl ester
(330 mg) was hydrolyzed to obtain the title compound (275 mg,
86%) as an off-white solid.
'H NMR (400 MHz, DMSO-d6): & (ppm)=12.0 (1H, s), 9.02 (1H, s),
8.46 (1H, d, J=2.7 Hz), 7.97 (1H, dd, J=7.4 and 7.4 Hz), 7.32
(1, s), 7.22 (1H, d, J=9.0 Hz), 7.10 (1H, d, J=8.6 Hz), 7.01
(1H, dd, J=7.8 and 7.8 Hz), 6.88 (1H, dd, J=7.1 and 7.0 Hz),

4.51-4.47 (3H, m), 3.57 (2H, t, J=6.0 Hz), 2.76 (2H, t, J=5.9



J=7.1 Hz), 1.95-1.91  (2H, n), 1.77-1.73 (2H, ), 1.68-1.61 (1H, nj,
1.39-1.29 (2H, n), 1.12-1.02 (2H m) M (ESI) mz: 504 (M + Hy+. [0102]

(Example 12) - 45 -
trans-6-[ 3-(5-chl oro-2-fluoro-phenyl) —-urei do] - 3, 4- di hydr o- 1Hi soqui nol i ne- 2-
carboxylic acid 4-carboxynet hyl -cycl ohexyl ester [0103] [Formula 12]

Hz), 2.25 (3H, d, J=1.9 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), 1.40-1.29 (2H,
m), 1.12-1.02 (2H, m)

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

[0087]

(Example 7)
trans-6-{3-(2-fluoro-5-methyl-phenyl)-ureido]~-3,4-dihydro-1H-
isoquinocline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester
[0088]

[Formula 7]

P
O (;
Ho/ﬂ\v/J:::] o

[0089]

Methyl ester (363 mg, 86%) was obtained in the same way as
in Example (lg) from the compound (293 mg) obtained in Example
(1f) and 2-fluoro-S5-methyi-phenyl isocyanate (0.13 mL). This
methyl ester (363 mg) was hydrolyzed to obtain the title
compound (338 mg, 96%) as an off-white solid.

'H NMR (400 MHz, DMSO-dé6): & (ppm)=12.0 (1H, s), 8.99 (1H, s),
8.45 (1H, 4, J=2.8 Hz), 8.00 (1H, dd, J=7.8 and 2.0 Hz), 7.34
(1H, s), 7.20 (1H, 4, J=8.2 Hz), 7.13-7.08 (2H, m), 6.81-6}78.
(1H, m), 4.51-4.47 (3H, m), 3.57 (2H, t, J=5.9 Hz), 2.76 (2H,

t, J=5.7 Hz), 2.27 (3H, s), 2.12 (2H, d, J=7.1 Hz), 1.95-1.91



[0104 Met hyl ester (258 ng, 62% was obtained in the sanme way as in
Exanpl e 3 fromthe compound (278 ny) obtained in Exanple (1f) and
5-chloro-2-fluoro-aniline (117 ng). This nmethyl ester (258 ng) was
hydrol yzed to obtain the title conpound4(201 ng, 80% as a white solid. IH
NVR (400 MHz, DMSO-d6): 8 (ppm=12.0 (1H, brs), 9.07 (1H, s), 1.95-1.91
(2H, m, 1.78-1.73 (2H, m, 1.68-1.62 (1H, m, 1.40- 1.29 (2H, m,

1.12-1. 02 2Hm MSAESI), M A, 304 (Mg 6o 101051 (Bxpnphe; 13) (5,446 -
m), 1.12-1.02 (2H, m)
MS (ESI) m/z: 484 (M + H)".
[0090]

(Example 8)
trans-6-[3-(2-fluoro-4-methyl-phenyl)-ureido]-3,4-dihydro-1H-
isoquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester

[0091]

[Formula 8]

J¥erat

[0092]

Methyl ester (369 mg, 81%) was obtained in the same way as
in Example 3 from the compound (315 mg) obtained in Example
(1f) and 2-fluoro-4-methyl-aniline (114 mg). This methyl ester
(369 mg) was hydrolyzed to obtain the title compound (307 mg,
86%) as a white solid.

'H NMR (400 MHz, DMSO-d6): & (ppm)=12.0 (1H, brs), 8.93 (1H, s),
8.40 (1H, d, J=2.0 Hz), 7.98 (1H, dd, J=8.6 and 8.7 Hz), 7.31
(1, s), 7.21 (1H, d, J=9.4 Hz), 7.08-7.05 (2H, m), 6.94 (1H,

d, J=8.6 Hz), 4.51-4.46 (3H, m), 3.57 (2H, t, J=5.9 Hz), 2.75
(24, t, J=5.5 Hz), 2.26 (3H, s), 2.12 (2H, d, J=7.1 Hz), 1.94-
1.91 (24, m), 1.77-1.73 (2H, m), 1.68-1.62 (1H, m), 1.38-1.30

(2H, m), 1.12-1.02 (2H, m)



trans-6-[3-(2-chl oro-6-fluoro-phenyl)-ureido] -3, 4-di hydro- 1H soqui nol i ne- 2-
carboxylic acid 4-carboxynethyl -cycl ohexyl ester [0106] [Fornula 13]

[ 0107] Met hyl ester (67 nmg, 18% was obtained in the same way as in
Exanple 3 fromthe conpound (248 ny) cbuai ned in Exanple (1f) and

2-chl oro-6-fluoro-aniline (104 ng). This nethyl ester (67 ng) was
hydr ol yzed to obtain the titIe conpound (50 ng, 7699 as a white solid. 1H

NMVR (400 O d 2.0 (1H, s), 8.90 (1H s), 8.11 (1H s),
7. 39((1HPJ¥HZ Eﬁgsé“ 4874 3@97 (‘2H,( m),s)7.31 (1H,( s),s)7.23-7.2§) (1H,S)rr),

7.08 (1H, 0@9;} =7.8 Hz) 4.49-4.46 (3H, m), 3.56 (2H, t, J=6.2 Hz), 2.74
(2H, t 2.12 (2H d, J=7.0 Hz), 1.94-1.90 (2H, n), 1.77-1.73

2H, , 1.67- 1 , 1.39-1.29 (2H, , 1.12-1.01 (2H,. M5 (ESI
Eﬂz: 504 (M + H% ﬁl%[l% ?é] (Exarrpl(e 14;0 ( " ( )

trans- 6- [(3-ad-F4-31 i S ara-phenydon W eb o] v B) 4o £ hydr o3 LH gogybnel i ne- 2- ca
rboxylic acid 4-carboxynet hyl -cycl ohexyl ester - 47 - [0109] Formul a 14]

isoguinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester
[00394]

[Formula 9]

O TC@D@

[0095]

Methyl ester (305 mg, 71%) was obtained in the same way as
in Example 3 from the compound (299 mg) obtained in Example
(1f) and 2-fluoro-6-methyl-aniline (108 mg). This methyl ester
(305 mg) was hydrolyzed to obtain the title compound (269 mg,
91%) as an off-white solid.

H NMR (400 MHz, DMSO-dé6): & (ppm)=12.0 (1H, s), 9.00 (1H, s),
8.07 (1H, s), 7.71 (1H, d, J=8.6 Hz), 7.33 (1lH, s), 7.22 (1H,
d, J=8.6 Hz), 7.17 (1H, dd, J=15.0 and 8.4 Hz), 7.10 (1H, d,
J=8.6 Hz), 6.85 (lH, dd, J=9.0 and 9.0 Hz), 4.51-4.46 (3H, m),
3.57 (2H, t, J=5.8 Hz), 2.76 (2H, t, J=5.9 Hz), 2.14 (3H, d,
J=1.5 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), 1.12-1.02
(2H, m)

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



0110 Met hyl ester (248 ny,

2,3,4-trifluoro-aniline (114 ny).

_ 62% was obtained in the sane way as in
anple 3 fromthe conpound (268 ng) obtained in Exanple (1f) and

Thi s met hyl

ester (248 ng) was hydrol yzed

to obtain the title conmpound (229 ny,

-960%) -as a white solid.

1H NVR (400

MHz, DMVBO- d6):

5 (ppm=12.0 (1H, brs),

8.99 (1H, s),

7.91-7.85 (1H, m,

7.11 (1H, d, J=8.2 Hz),

J=6.2 Hz),

8.66 (1H, s),
2.76 (2H t,

J=6.2

16816%%%",

(M - -. [01
trans- 6 [3-(2,

rboxyl i ¢ racid 4-Gar hexyratdd ~cyel phexyn &st £ - 10412 |

J=7.1 Hz),

J(ilit%m?rlfﬂ EX

1.94-1.90 (2H, m,

1.77-1.73 (2H, m,

1.38- 1.29 (2H, m,

1.12-1.02 (2H, m M (ESI) mz: 504

anpl e 15)
r o- phenyl) - urei doj - 3, 4- di hydr o- 1H soqui nol i ne- 2-ca

-3, #8qin{&PE o a 15]

isoquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl

ester

[C097]

[Formula 10]

SeRass

AT

[0098]

in Example 3 from the compound

(1£)
(276

91

5)

'H NMR

8.69
7.14
(2H,

Hz),

1.39-

MS

(EST)

Methyl ester

and 3-chloro

ng)

-2-fluoro-aniline

was hydrolyzed to obtain the title compound

(276 mg, 64 was obtained in the same way as

%)

(288 mg) obtained in Example

(121 mg). This methyl ester

(243 mg,

as a white solid.

(400 MHz,

(14, d, J=2.8 Hz),

(34, m),
T,
1.94-1.91
1.29
504

m/z:

(Example 11)

DMSO-d6) :

7.11
J=6.0 Hz),
(2H, m),

(2H, m),

0 (ppm)=12.0 (1H, s), 9.06 (1H, s),

8.14-8.10 (1H, m), 7.32 (1H, s), 7.27-

(1, d, J=8.2 Hz), 4.51-4.47 (3H, m), 3.57

2.76 (2H, t, J=5.6 Hz), 2.12 (2H, d, J=7.1

1.77-1.74 (2H, m), 1.68-1.61 (1H, m),

1.12-1.02 (2H, m)

(M + H)*.



[0113] Met hyl ester (181 ng, 43% was obtained in the sane way as in
Exanple 3 fromthe conpound (279 ng) obtained in Exanple (1f) and
2,4,6-trifluoro-aniline (118 ng). This nmethyl ester (181 ng) was hydrol yzed
to obtain the title conmpound (74 ng, 42%)y as a white solid. 1H NWR (400
MHz, DMSO-d6): 6 (ppm=12.1 (1H, s), 8.90 (1H, s), 8.00 (1H, s) 7.29 (1H,
s), 7.28-7.21 (3H, m, 7.08 (1H, d, J=8.6 Hz), 4.51-4.46 (3H, m, 3.56 (2H,

t, J=5. 8t||_|_r|)za)ns 2607%4] %Hchl’or(%%a c?r‘i%l h7e4n}§f ulr'Qing]ZI_g mdlhycgESliHmz

504 (M
- 6- t t
E“r ﬁgzr o- [f%- %oqlﬁ%%(r)%l f]ze C% car oxgcle|%é/la%@eﬁa/%%?%@%/%é%%ﬁ%ﬁ%? o%e&yl ester
[0115]  A49r
[0100]

[Formula 11)

o pm@

[0101]

Methyl ester (283 mg, 63%) was obtained in the same way as
in Example 3 from the compound (300 mg) obtained in Example
(1f) and 4-chloro-2-fluoro-aniline (126 mg). This methyl ester
(283 mg) was hydrolyzed to obtain the title compound (257 mg,
94%) as a yellow solid.

'H NMR (400 MHz, DMSO-d6): & (ppm)=12.0 (1H, brs), 9.04 (1H, s),
8.63 (1H, d, J=2.3 Hz), 8.18 (1lH, dd, J=9.0 and 9.0 Hz), 7.47
(14, dd, J=11.2 and 2.5 Hz), 7.31 (1H, s), 7.25-7.21 (2H, m),
7.11 (1H, d, J=8.3 Hz), 4.49-4.47 (3H, m), 3.57 (2H, t, J=5.9
Hz), 2.76 (2H, t, J=6.1 Hz), 2.12 (2H, d, J=7.1 Hz), 1.95-1.91
(24, m), 1.77-1.73 (2H, m), 1.68-1.61 (1H, m), 1.39-1.29 (2H,
m), 1.12-1.02 (2H, m)

MS (ESI) m/z: 504 (M + H)”

[(0102]

(Example 12)



[ Fornul a 16] [0116] Met hyl ester (125 ng, 31% was obtained in the
sanme way as in Exanple 3 fromthe conpound (253 ng) obtained in Exanple
(1f) and 2-fluoro-4-trifluoronethyl-aniline (131 ng). This methyl ester
(125 nmg) was hydrolyzed to obtain the-tistsl e conpound (121 ng, quantitative
yield) as an off-white solid. IH NVR (400 MHz, DVMSO-d6): 8 (ppm=12.1 (1H,
s), 9.15 (1H, s), 8.91 (1H, d, J=2.8 Hz), 8.45 (1H, .dd, J=8.2 and 8.2 Hz),
7.71 (1H,_d, J=11.7 Hz),. 7. 54 (1H d,_J=8.6 Hz), 7.33 (1H _(1H, d,_ J=8.2

, 7. 1§r(aﬁff,‘6é‘, E3J‘=g%z‘6dez‘3r,o‘4".(‘5ﬂ%?%% @?%%Y%H?rtl,g%]:?l%F%?%F‘?‘?“%?H, t,
J=5.6 Hz),, 2 J=7 1 H . 95-1.91 (2H, JTT-A. 74 (21-1
1.68-1.6 S(O%E\i,l%rﬁjl,lri? o "’TI:H]J?”? = rﬁlc,l%mlz- F%‘%"%r%ﬁlh%? i(i)écj(ﬁ%‘??}%i z: 536
(M- H-.J0117] (Exarpl e 17) | | B
trans-6-[3-(2-trifluoronethyl-phenyl)-ureido]-3,4-di hydro- 1H soqui nol i ne- 2-
carboxyl igiacid 4-carboxynet hyl -cycl ohexyl ester [0118] [Fornula 17]

[Formula 12]

NN
OO
HOJ\Q ° Cl

[0104]

Methyl ester (258 mg, 62%) was obtained in the same way as
in Example 3 from the compound (278 mg) obtained in Example
(1f) and 5-chloro-2-fluoro-aniline (117 mg). This methyl ester
(258 mg) was hydrolyzed to obtain the title compound (201 mg,
80%) as a white solid.

'H NMR (400 MHz, DMSO-d6): & (ppm)=12.0 (1H, brs), 9.07 (1H, s),
8.73 (1H, d, J=2.8 Hz), 8.29 (1H, dd, J=7.1 and 2.8 Hz), 7.33
(14, s), 7.31-7.28 (1H, m), 7.21 (1H, d, J=8.2 Hz), 7.12 (1H,

d, J=8.2 Hz), 7.07-7.03 (1H, m), 4.49-4.47 (3H, m), 3.57 (2H,

t, J=6.0 Hz), 2.77 (2H, t, J=5.9 Hz), 2.12 (2H, d, J=7.1 Hz),
1.95-1.91 (2H, m), 1.78-1.73 (2H, m), 1.68-1.62 (1H, m), 1.40-
1.29 (2H, m), 1.12-1.02 (2H, m)

MS (ESI) m/z: 504 (M + H)".

[0105]

(Example 13)



- 50 - HO [0119] : Met hyl ester (291 ng, 86% was obtained in the sane
way as in Exanple (lg) fromthe conpound (220 ng) obtained in Exanple (1f)
and 2-trifluoronethyl-phenyl isocyanate (0.12 nL).. This nethyl ester (291
ng) was hydrolyzed to obtain the title agmpound (255 ng, 90% as an
off-white solid. IHNW (400 MHz, DM5O-d6): 8 (ppm=12.0 (1H, s), 9.32 (1H
s), 8.05 (1H, s), 7.95 (1H, d, J=8.2 Hz), 7.64 (1H dd, J=7.6 and 7.6 Hz),

A P e A bR el oo 15 788 1)

(2H d, J= e 95 }g 17,(1%¥,g ;¥§2<

n), 1.40- 15.702%”(@H “% 1831’%;01 , (2#1& S ‘r%hy “i%é%ﬂﬁ [0120]
(Exampl e d)egt rans-6-[3-(4-fluoro-2-trlfluoronethyl -phenyl)-ureido]-3,4-

di hydr o- 1H i soqui nol i ne- 2-car boxylic acid 4-carboxynet hyl cycl ohexyl ester

[0121] [Fwrode 18] - 51 - HO

[Formula 13]

\\O
/ﬁ\/OJ \[r
.0
HO"

[0107]

Methyl ester (67 mg, 18%) was obtained in the same way as
in Example 3 from the compound (248 mg) obtained in Example
(1f) and 2-chloro-6-fluorc-aniline (104 mg). This méthyl ester
(67 mg) was hydrolyzed to obtain the title compound (50 mg,
76%) as a white solid.

'"H NMR (400 MHz, DMSO-d6): & (ppm)=12.0 (1H, s), 8.90 (1H, s),

8.11 (1H, s), 7.39 (1H, d, J=9.8 Hz), 7.33-7.28 (2H, m), 7.31

(14, s), 7.23-7.20 (1H, m), 7.08 (iH, d, J=7.8 Hz)? 4.49-4.46

(3H, m), 3.56 (2H, t, J=6.2 Hz), 2.74 (2H, t, J=5.9 Hz), 2.12

(24, 4, J=7.0 Hz), 1.94-1.90 (2H, m), 1.77-1.73 (2H, m), 1.67-
1.62 (1H, m), 1.39-1.29 (2H, m), 1.12-1.01 (2H, m)

MS (ESI) m/z: 504 (M + H)~

[0108]

(Example 14)
trans-6-{3-(2,3,4-trifluoro-phenyl)-ureido]~3,4-dihydro-1H-
isoquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl

ester



[0122] Met hyl ester (368 ng, 88% was obtained in the sanme way as in
Exanpl e (1g) fromthe conpound (265 ng) obtained in Exanple (1f) and
4-fluoro-2-trifluoronethyl -phenyl isocyanate (368 ng) This nethyl ester
- (368 ng) was hydrolyzed to obtain the-tigt]le conpound (330 ng, 92% as a

yell ow solid. 1H NWVR (400 MHz, DMSO-d6): 8 (ppm=12.1 (1H, s), 9.24 (1H,
s)
trans-6-[ 1(049 met hoxy- 2- met hyl - phenyl) - ur ei do] - 3, 4- di hydr o- 1Hi soqui nol i ne-2
- car boxyliTc 5 d 4-car boxymet hyl - cycl ohexyl ester [0124] [Fornula 19] - 52
- 02] Mysg3/m 8% di haewya _
nEape( gr nt ecnonZ24m ot i enEape(f n- ehx--ehl hnl i oynt 37m hsnt yse37m wshdoyeooti h
il opud(1g6)a htoi.lMAOMMX) pnme21(H).8(H) ).2(H J71H).5192, m 17-. 3(H

, F

HTH F
J\Q 0
HO

[0110]

Methyl ester (248 mg, 62%) was obtained in the same way as
in Example 3 from the compound (268 mg) obtained in Example
(1f) and 2,3,4-trifluorc-aniline (114 mg). This methyl ester
(248 mg) was hydrolyzed to obtain the title compound (229 mg,
96%) as a white solid.

'H NMR (400 MHz, DMSO-d6): & (ppm)=12.0 (1H, brs), 8.99 (1H, s),
8.66 (1H, s), 7.91-7.85 (1H, m), 7.31 (1H, s), 7.28-7.21 (2H,
m), 7.11 (1H, d, J=8.2 Hz), 4.49-4.47 (3H, m), 3.57 (2H, t,
J=6.2 Hz), 2.76 (2H, t, J=6.2 Hz), 2.12 (2H, d, J=7.1 Hz),
1.94-1.90 (2H, m), 1.77-1.73 (2H, m), 1.68-1.62 (l1H, m), 1.38-
1.29 (2H, m), 1.12-1.02 (2H, m)

MS (ESI) m/z: 504 (M - H)".

[0111)]

(Example 15)
trans-6-[3-(2,4,6-trifluoro-phenyl)-ureido]-3,4-dihydro~-1H-
isoquinoline~-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester

[0112]



). 8161, m 13-.9(H). 2102, m S(S) ne9M+H+ 02] (xnl 0
rn--3(-hood4nty-hnl-rio-,-iyr-H ounln--abxlcai-abxnty-ylhxletr[17 FruaZ2]

_48_

[Formula 15]

/ﬁ\’/li::yﬁO\Exgi::li::T/ \E/F

[0113]

Methyl ester (181 mg, 43%) was obtained in the same way as
in Example 3 from the compound (279 mg) obtained in Example
(1f) and 2,4,6-trifluoro-aniline (118 mg). This methyl ester
(181 mg) was hydrolyzed to obtain the title compound (74 mg,
42%) as a white solid.

'H NMR (400 MHz, DMSO-dé6): & (ppm)=12.1 (1H, s), 8.90 (1H, s),
8.00 (1H, s), 7.29 (1H, s), 7.28-7.21 (3H, m), 7.08 (1H, d,
J=8.6 Hz), 4.51-4.46 (3H, m), 3.56 (2H, t, J=5.8 Hz), 2.74 (2H,
t, J=5.9 Hz), 2.12 (2H, d, J=7.0 Hz), 1.95-1.91 (2H, m), 1.77-
1.74 (2H, m), 1.69-1.62 (1H, m), 1.40-1.29 (2H, m), 1.12-1.02
(2H, m)

MS (ESI) m/z: 504 (M - H)_..

[0114]

(Example 16)
trans-6-[3-(2-fluoro-4-trifluoromethyl-phenyl)-ureido]-3,4-
dihydro-1H-isoqguinoline-2-carboxylic acid 4-carboxymethyl-
cyclohexyl ester

[0115]



- 53 - C HO [0128] Met hyl ester (343 ng, 94% was obtéi ned in the
same way as in Exanple (lg) fromthe conpound (246 ng) obtained in Exanple
(1f) and 2-chl oro-4-net hyl - phenyl isocyanate (143 ng). This nethyl ester

(343 ny) was hydrolyzed to obtain the-tistsl e conmpound (296 ny,

white solid. IHNW (400 MHz, DVBO-d6): 8 (ppm=12.1 (1H, s),

8.19 (1H, s), 8.01 (1H d, s), 7.22 (1H, d, J=8.2 Hz), (3H, m
d

t, J=6.0 ﬁég}m&?a f%]12 (2H, d, J=7.1

| PP
J\/i) \g/ F o
HO

[0116]

89% as a
9.27 (1H, s),
, 3.57 (2H,

Methyl ester (125 mg, 31%) was obtained in the same way as

in Example 3 from the compound (253 mg) obtained in Example

(1f) and 2-fluoro-4-trifluoromethyl-aniline (131 mg).

This

methyl ester (125 mg) was hydrolyzed to obtain the title

compound (121 mg, quantitative yield) as an off-white solid.

'H NMR (400 MHz, DMSO-d6): & (ppm)=12.1 (1H, s), 9.15

(1H, s),

8.91 (1H, d, J=2.8 Hz), 8.45 (1H, dd, J=8.2 and 8.2 Hz), 7.71

(14, 4, J=11.7 Hz), 7.54 (1H, d, J=8.6 Hz), 7.33 (1H,
(1H, 4, J=8.2 Hz), 7.13 (1H, d, J=8.6 Hz), 4.51-4.48

3.57 (2H, t, J=5.7 Hz), 2.77 (2H, t, J=5.6 Hz), 2.12

sy, 7.24
(3H, m),

(2H, d,

J=7.1 Hz), 1.95-1.91 (2H, m), 1.77-1.74 (2H, m), 1.68-1.62 (1H,

m), 1.39f1.30 (2H, m), 1.12-1.02 (2H, m)
MS (ESI) m/z: 536 (M - H) .
[0117]

(Example 17)

trans-6-[3-(2-trifluoromethyl-phenyl)-ureido]-3,4-dihydro-1H-

isoquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl

ester
[0118]

[Formula 17]



(2H, m, 1.68-1.62 (1H m, 1.39-1.29 (2H, m, 1.39-1.29 (2H m M5 (ESI)
mz: 500 (M+ H'. [0129] (Exanpl e 21)
trans-6-[3-(2-fluoro-3-trifluoronethyl-phenyl)-ureido]-3,4-
di hydr o- 1H i soqui nol i ne- 2-car boxyl i c aced 4-carboxynet hyl cycl ohexyl ester
[0130] [Fornula 21] - 54 - HO [Cl31] Met hyl ester (448 ng, 87% was
obtained in the sane way as in Exanple (1g) fromthe conpound (322 ny)
obtained in Exanple (1f) and 2-fluoro-3-trifluoronethyl-phenyl isocyanate
(0.16 mL). This n‘ethyl ester (448 my) was hydrelyZed to obtain the title
compound (397 ny, 91% as a pale yellow soli d. | HFNVR (400 MHz, DVBO-d6): 6
(pprr) =12.0 (1H, s), 9.09 (1 382N Nd,3<2.7 Hz), 8.48-8.43 (1H,

, 7.38-7.33 (2H, n) 735(1H 7.2 (1 J=8.2 Hz), 7.12 (1H, d,

J 8 2 Hz), 4. 52 4 4G 5 H ©, J=5 ), 2.77 (2H, t, J=5.9
| 2.12 (2#, , 1.95-1.91 (2H, m), 1.77-1.73 (2H, ),
1 67 1. 62(§ 39 1029 (2H, m, 1.12-1.02 (2H, m) M (ESI) mz: 536

Methyl ester (291 mg, 86%) was obtained in the same way as

in Example (lg) from thg compound (220 mg) obtained in Example
(1f) and 2-trifluoromethyl-phenyl isocyanate (0.12 mlL). This
methyl ester (291 mg) was hydrolyzed to obtain the title
compound (255 mg, 90%) as an off-white solid.

'H NMR (400 MHz, DMSO-d6): & (ppm)=12.0 (1H, s), 9.32 (1lH, s),
8.05 (1H, s), 7.95 (1H, d, J=8.2 Hz), 7.69 (1lH, d, J=9.4 Hz),
7.64 (1H, dd, J=7.6 and 7.6 Hz), 7.33 (1H, s), 7.28 (1H, dd,
J=8.2 and 8.2 Hz), 7.23 (l1H, d, J=9.0 Hz), 7.11 (1H, d, J=8.6
Hz), 4.49-4.47 (3H, m), 3.57 (2H, t, J=5.8 Hz), 2.76 (2H, t,
J=5.9 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 (1lH, m), 1.40-1.29 (2H, m), 1.12-1.02
(2H, m)

MS (ESI) m/z: 518 (M - H) .

[0120]

(Example 18)
trans-6-[3-(4-fluoro-2-trifluoromethyl-phenyl)-ureido]-3,4-
dihydro-1H-isoquinoline-2-carboxylic acid 4-carboxymethyl-
cyclohexyl ester
[0121]

[Formula 18]



[0132] (Exanpl e 22)
trans-6-[3-(2-fluoro-5-trifluoronethyl-phenyl)-ureido]-3,4-

di hydr o- 1H i soqui nol i ne- 2-carboxylic acid 4-carboxynet hyl cycl ohexyl ester
[0133] [Formula 22] - 55 - [0134] - 51 -Methyl ester (426 ngy, 88% was
obtained in the same way as in Exanple (I g) fromthe conmpound (305 ny)
obtained in Exanple (1f) and 2-fluoro-5-trifluoronethyl-phenyl isocyanate
(0.15 nmL). This nethyl ester (426 ng) was hydrolyzed to obtain the title
conpound (381 my, 92% as a pale yellow solid: NVR (400 WMHz, DVMSO-d6): 6
(ppm =12.1 (1H, s), 9.13 (1H, s), 8.884(1Hy d, P=B.7 Hz), 8.63 (1H, dd,

J=7.6 and 1.8 Hz), 7.5 (1H 8N , 7.41-7.36 (1H, m, 7.36
(1H, s) 7 21 (1H, d, 2 FE) 4.51-4.47 (3H, m,

3.57 (2H, J =5, N =500 Hz 2 (2H, d, J=6.7 Hz),
1.95-1.91 ( 77 1 74
1.12-1.02 (

. 68-1.62° (1HF m), 1.40-1.30 (2H m,
[0122]

<—IO

Methyl ester (368 mg, 88%) was obtained in the same way as
in Example (lg) from the compound (265 mg) obtained in Example
(1f) and 4-fluoro-2-trifluoromethyl-phenyl isocyanate (368 mg).
This methyl ester (368 mg) was hydrolyzed to obtain the title
compound (330 mg, 92%) as a yellow solid.

'H NMR (400 MHz, DMSO-dé6): & (ppm)=12.1 (1H, s), 9.24 (1H, s),
8.07 (1H, s), 7.90 (1H, dd, J=9.0 and 5.0 Hz), 7.60 (1H, dd,
J=9.0 and 3.1 Hz), 7.57-7.52 (1H, m), 7.32 (1H, s), 7.22 (1H,
d, J=8.6 Hz), 7.10 (1H, d, J=8.2 Hz), 4.51-4.46 (3H, m), 3.57
(2, t, J=5.9 Hz), 2.75 (2H, t, J=5.9 Hz), 2.12 (2H, d, J=7.1
Hz), 1.94-1.91 (2H, m), 1.77-1.73 (2H, m), 1.68-1.62 (1H, m),
1.39-1.29 (2H, m), 1.12-1.02 (2H, m)

MS (ESI) m/z: 536 (M - H)~

[0123]

(Example 19)
trans-6-[3- (4-methoxy-2-methyl-phenyl)-ureido]-3,4-dihydro-1H-
isoquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester
[0124]

[Formula 19]



M5 (ESI) mz: 538 (M+ H )+. [0135] (Exampl e 23)

frans-6-[3- (2, 4-di met hyl - pheny1) - ur ei do] - 3, 4- di hydr o- 1Hi soqui nol i ne- 2- car bo
xylic acid 4-carboxynet hyl -cycl ohexyl ester [0136] [Forrmula 23] - 56 - HO
[0137] Met hyl ester (412 ng, 84% was-obtained in the sane way as in
Exanple (lg) fromthe conpound (342 ng) obtained in Exanple (1f) and

2, 4-di met hyl - phenyl isocyanate (0.25 nlL). This nethyl ester (412 ng) was
hydrol yzed to obtain the title conpound (384 ng, 96% as a white solid. 1H
NVR (400 MHz, DMSO-d6): 8 (ppm=12.0 (11-i, s),;8.86 (1H, s), 7.81 (1H, s),
7.66 (1H, d, J=8.2 Hz), 7.08 (1H, d, HB.Z 4.48-4.46 (2H, t, J=5.9
Hz), 2.22 J=7.1 Hz), 1.95-1 o (21-1, m, 1.68-1.62 (1H,
m, 1.39-1.29 (2H, m & 12N1.0

O

HO

[0125]

Methyl ester (337 mg, 81%) was obtained in the same way as
in Example (1lg) from the compound (284 mg) obtained in Example
(1f) and 4-methoxy-2-methylphenyl-isocyanate (337 mg). This
methyl ester (337 mg) was hydrolyzed to obtain the title
compound (314 mg, 96%) as a white solid.

'H NMR (400 MHz, DMSO-d6): & (ppm)=12.1 (1H, s), 8.78 (1H, s),
7.76 (1H, s), 7.54 (1H, d, J=9.0 Hz), 7.31 (1lH, s), 7.21 (1H,
d, J=6.6 Hz), 7.07 (1H, d, J=8.6 Hz), 6.79 (1lH, d, J=3.2 Hz),
6.73 (1H, dd, J=8.6 and 3.1 Hz), 4.51-4.45 (3H, m), 3.72 (3H,
s), 3.56 (2H, t, J=5.9 Hz), 2.74 (2H, t, J=5.6 Hz), 2.20 (3H,
s), 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), 1.12-1.02 (2H, m)
MS (ESI) m/z: 496 (M + H)".

[0126]

(Example 20)
trans-6-[3-(2-chloro-4-methyl-phenyl)-ureido] -3, 4-dihydro-1H-
isoquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester
[0127]

[Formula 20]



M5 (ESI) mz: 480 (M+ H)+. [0138] (Exanpl e 24)

t rans-6-[ 3- (2, 4-di chl or o- pheny1) - ur ei do] - 3, 4- di hydr o- 1Hi soqui nol i ne- 2- car bo
xylic acid 4-carboxynet hyl -cycl ohexyl ester [0139] [Forrula 24] [0140]

Met hyl ester (393 ng, 88% was obtai nedsBn-the sanme way as in Exanple (1Q)
fromthe conmpound (290 ng) obtained in Exanple (1f) and 2, 4-di chl oro- phenyl
i socyanate (189 ng). This nethyl ester (393 ng) was hydrol yzed to obtain
the title conpound (358 ng, 94% as a pale yellow solid. IH NVR (400 MHz,
DMSO-d6): 8 (ppm=12.0 (1H, s), 9.38 (1H, s), &137 (1H, s), 8.21 (1H, d,
J=9.0 Hz), 7.63 (1H, d, J=2.7 Hz), 7.3',& (lﬁf, dd, J=9.0 and 2.4 Hz), 7.32
(1H, s), 7.23 (1H, d, J90 ) ( 0 Sy 6 Hz), 4.51-4.47 (3H, m,

3.57 (2H, t, J=6.1 Hz), (2 J:58 Hz 12 (2H d, J=7.1 He),
. 1.68-1. 63

1.95-1.91 (24, os M, 1.39- 1.29 (2H,
m, 1.13-1.02 (2 M5 W ESI) m z: 521 (M + H)4. [0141] (Exanpl e 25)
trans- 6- [\3y o< 6-trTfluoronethyl -phenyl)-ureido]-3,4-

di hydr o- 1Hi soqui nol i ne- 2-car boxyl i c acid 4-carboxynet hyl cycl ohexyl ester
[0142] [F[%rlrgélja 25]

Methyl ester (343 mg, 94%) was obtained in the same way as
in Example (1g) from the compound (246 mg) obtained in Example
(1f) and 2-chloro-4-methyl-phenyl isocyanate (143 mg). This
methyl ester (343 mg) was hydrolyzed to obtain the title
compound (296 mg, 89%) as a white solid.

'H NMR (400 MHz, DMSO-d6): & (ppm)=12.1 (1H, s), 9.27 (1H, s),
8.19 (1H, s), 8.01 (1H, d, J=8.6 Hz), 7.33 (1H, s), 7.29 (1H,
s), 7.22 (1H, d, J=8.2 Hz), 7.10 (2H, d, J=8.6 sz, 4.51-4.47
(3H, m), 3.57 (2H, t, J=6.0 Hz), 2.76 (2H, t, J=5.9 Hz), 2.26
(3H, s), 2.12 (2H, 4, J=7.1 Hz), 1.95-1.91 (2H, m), 1.78-1.73
(2H, m), 1.68-1.62 (1H, m), 1.39-1.29 (2H, m), 1.39-1.29 (2H,
m)

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

[0129]

(Example 21)
trans-6-[3-(2-fluoro-3-trifluoromethyl-phenyl)-ureido]-3,4-
dihydro-1H-isoquinoline-2-carboxylic acid 4-carboxymethyl-
cyclohexyl ester
[0130]

[Formula.21}



- 58 - [ 0143] Met hyl ester (301 ng, 87% was obtained in the sane
way as in Exanple (l1g) fromthe conpound (218 ng) obtained in Exanple (1f)
~and 2-fluoro-6-trifluoronethyl-phenyl isocyanate (0.11 nmL). This nethyl
ester (301 ng) was hydrolyzed to obtat+n5the title conpound (265 ng, 90% as
a pale yellow solid. 11-1 NWR (400 MHz, DVMSO-d6): 8 (ppm=12.1 (1H, s),
8.96 (1H, s), 8.03 (1H, s), 7.67-7.60 s) 7.21 (1H, dd, J=7.8

1.68-1.62 (1H, m, 1.39-1.29 (2H m, 1.12-1.01 (2H, n) M5 (ESI) mz: 538
(M+ H-. [0144] (Exanmpl e 26) F F

t rans- 6- [ 3- (4- chl or o- 2- met hyl - pheny1) - Hrelﬁb] 3| 4- djil hydr o- 1Hi soqui nol i ne- 2-
carboxylic acid 4-carboxyneghy

: e N ®)
o R \H/
O
HO

[C131]

Methyl ester (448 mg, 87%) was obtained in the same way as
in Example (1@) from the compound (322 mg) obtained in Example
(1f) and 2-fluoro-3-triflucromethyl-phenyl isccyanate (0.16
mL) . This methyl ester (448 mg) was hydrolyzed to obtain the
title compound (397 mg, 91%) as a pale yellow solid.

'y NMR (400 MHz, DMSO-dé6): & (ppm)=12.0 (1lH, s), 9.09 (1H, s),
8.82 (1H, d, J=2.7 Hz), 8.48-8.43 (1H, m), 7.38-7.33 (2H, m),
7.35 (1H, s), 7.24 (1H, d, J=8.2 Hz), 7.12 (1H, d, J=8.2 Hz),
4.52-4.46 (3H, m), 3.57 (2H, t, J=5.9 Hz), 2.77 (2H, t, J=5.9
Hz), 2.12 (2H, d, J=6.7 Hz), 1.95-1.91 (2H, m), 1.77-1.73 (2H,
m), 1.67-1.62 (1H, m), 1.39-1.29 (2H, m), 1.12-1.02 (2H, m)

MS (ESI) m/z: 536 (M - H) .

[0132]

.(Example 22)
trans-6-[3-(2-fluoro-5-trifluoromethyl-phenyl)~-ureido]-3,4-
dihydro-lH—isoquinoline—2—carboxylic acid 4-carboxymethyl-
cyclohexyl ester
[0133]

[Formula 22]



ester [0145] [Formula 26] - 59 - [ 0146] Met hyl ester (218 ngy, 89%
was obtained in the same way as in Exanple (1g) fromthe conpound (166 ng)
obtained in Exanple (1f) and 4-chl oro-2-net hyl - phenyl isocyanate (96 ny).
This methyl ester (218 ng) was hydrol yzed o obtain the title conpound (190
ng, 90% as a pale yellow solid. 1H NWR (400 MHz, DVMSO-d6): 8 (ppm=12.1
(1H, s), 9.01 (1H, s), Hz), 7.33 (1H, s),7.27 (1H,

Q w0 "ED/\E/
LT :
HO F F

[0134]

F

Methyl ester (426 mg, 88%) was obtained in the same way as
in Example (1g) from the compound (305 mg) obtained in Example
(1f) and 2-fluoro-5-trifluoromethyl-phenyl isocyanate (0.15
mL). This methyl ester (426 mg) was hydrolyzed to obtain the
title compound (381 mg, 92%) as a pale yellow solid.

'H NMR (400 MHz, DMSO-d6): & (ppm)=12.1 (1H, s), 9.13 (1H, s),
8.88 (1H, d, J=2.7 Hz), 8.63 (lH, dd, J=7.6 and 1.8 Hz), 7.50
(1H, dd, J=9.8 and 9.8 Hz), 7.41-7.36 (lH, m), 7.36 (1lH, s),
7.21 (1H, d, J=8.3 Hz), 7.12 (1H, d, J=8.2 Hz), 4.51-4.47 (3H,
m), 3.57 (2H, t, J=5.9 Hz), 2.77 (2H, t, J=5.9 Hz), 2.12 (2H,
d, J=6.7 Hz), 1.95-1.91 (2H, m), 1.77-1.74 (2H, m), 1.68-1.62
(1H, m), 1.40-1.30 (2H, m), 1.12-1.02 (2H, m)

MS (ESI) m/z: 538 (M + H )".

[0135]

(Example 23)
trans-6-[3-(2,4-dimethyl-phenyl)-ureido]-3,4-dihydro-1H-
isoquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester
[0136]

[Formula 23]



7.10 Hz), (1H, 2.76 d,J=8.2Hz), (2H,t,J=5.5 4.49- Hz), Hz), 1.95-1.91
(2H M, 1.77- 1.73 (2H, m), 1.68-1.62 (1H n), 1.40-1.29 (2H m,
1.12-1.02 (2H, m M (ESI) miz: 500 (M + Hy-. [0147]

_56_

wom/”(:@/ \L]/N

[0137]

Methyl ester (412 mg, 84%) was obtained in the same way as
in Example (lg) from the compound (342 mg) obtained in Example
(1f) and 2,4-dimethyl-phenyl isocyanate (0.25 mL). This methyl
ester (412 mg) was hydrolyzed to obtain the title compound
(384 mg, 96%) as a white solid. |
'H NMR (400 MHz, DMSO-d6): & (ppm)=12.0 (1H, s), 8.86 (1H, s),
7.81 (1H, s), 7.66 (1lH, d, J=8.2 Hz), 7.32 (1H, s), 7.21 (1H,
d, J=8.2 Hz), 7.08 (1H, 4, J=8.2 Hz), 6.99 (1H, s), 6.94 (1lH,
d, J=8.2 Hz), 4.48-4.46 (3H, m), 3.56 (2H, t, J=6.1 Hz), 2.75
(2H, t, J=5.9 Hz), 2.22 (3H, s), 2.22 (3H, s), 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), 1.12-1.02 (2H, m)

MS (ESI) m/z: 480 (M + H)".
[0138]

(Example 24)
trans-6-[{3-(2,4-dichloro-phenyl)-ureido]-3,4~-dihydro-1H-
isoquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester
[0139]

[Formula 24]



(Exanpl e 27)

trans-6-[ 3-(2-chl oro- 3- net hyl - phenyl) - urei do] - 3, 4- di hydr o- 1H soqui nol i ne- 2-
carboxylic acid 4-carboxynet hyl -cycl ohexyl ester [0148] [Fornula 27] - 60
- C [ 0149] A tetrahydrofuran-(47nk) sol ution of

2-chl or o- 3- net hyl benzoic acid (127 ng), DPPA (0.2 nL), and triethylam ne
(0.15 nm.) was heated to reflux for 3 hours. A tetrahydrofuran (4 nl)
solution of the conmpound (257 ng) obtained in Exanple (1f) was added to the
reac-zion mxture. The reaction m xture was furgiher heated to reflux for 1
hour, then cooled to roomtenperature, Handchen concentrated. The residue

was purified by chromat ograpty wbﬁé haregl hyl acetate=1:0-+4:1) to
obtain nmethyl ester (263 ngl 699 trdg of uran (2 nl)/ net hanol (2
m.) mxed s s ter 263 R R, agueous sodi um

hydr oxi de sqg| uti .0 | /L aqueous solution, 2.2 %L) was added at room

t enper at yje- adti o nixture was stirred for 16 hours and

concentr at ed. The resi due was diluted with water, then neutralized with a 1
N aqueous hydrochloric acid solution (2.5 nl), and collected by filtration
to obt&niQHﬂ@kitle conpound (245 nmg, 96% as an off-white solid. IHNW

(400 MHz, DMVSO- d6) % m=12.1 (1H,_s), 9.37 (1H, s), 8.26 (1H, s), 8.01
(1H, d, J=8. 3Mﬂiﬁyl7e§ ee:1+¢|39§) ngy. B8%7. WAS( BRLaNed . im YhEH Sane J G Sz)
7.01 (1H, d, J 7.5 Hz), 4.48- 4.47 (3H, m, 3.57 (2H t, J=6.0 Hz), 2.76

(2H, t, J*5. ar%le 2<1:93 EHem fhe compqug (993 h W)alqe@slri gianple ),
1.77- q]f and 32 (2%lcrpl’oro p%ienyaiz 1sodyargéte 498&'} (Zl:ll'hl@ melch 2l 1.02

ester (393 mg) was hydrolyzed to obtain the title compound
(358 mg, 94%) as a pale yellow solid.

'H NMR (400 MHz, DMSO-dé6): & (ppm)=12.0 (1H, s), 9.38 (1H, s),
8.37 (1H, s), 8.21 (1H, d, J=9.0 Hz), 7.63 (1lH, d, J=2.7 Hz),
7.38 (1H, dd, J=9.0 and 2.4 Hz), 7.32 (1lH, s), 7.23 (1lH, d,
J=9.0 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=5.9 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), 1.13-1.02 (2H, m)

MS (ESI) m/z: 521 (M + H)*.

[0141]

(Example 25)
trans-6-[3-(2-fluoro-6~-trifluoromethyl-phenyl)-ureido]-3,4-
dihydro-1lH-isoquinoline-2~carboxylic acid 4-carboxymethyl-
cyclohexyl ester
[0142]

[Formula 25]



(2H, m M5 (ESI) mz: 500 (M+ H+. [0150] (Exanple 28)
trans-6-[3-(4-chloro-2-trifluoronethyl-phenyl)-ureido]-3,4-

di hydr o- 1H i soqui nol i ne- 2-carboxylic acid 4-carboxynet hyl cycl ohexyl ester
[0151] [Formula 28] O C 1 HO[0152]- 58 -Methyl ester (326 ng, 92% was
obtained in the sane way as in Exanple (lg) fromthe conpound (217 ny)
obtained in Exanple (1f) and 4-chloro-2-trifluoronethyl-phenyl isocyanate
(0.11 nmL). This nethyl ester (326 ng) was hydrolyzed to obtain the title
conpound (285 ng, 90% as a yellow solid. IH NMR (400 MHz, DVSO d6): 8
(ppm=12.0 (IH, s), 9.38 (1H, s), 8.14H(1HHs),|8.01 (1H d, J=9.0 Hz),

7.74 (1H, dd, J=2.6 and 2.5 423 '('}ﬁl,/ .8 (1H d, J=7.1 H),
7.11 (1H, 3.57 (2H t, J=5.9 Hz) 6 IF
0] N g

O

o) F
HO

[0143]

Methyl ester (301 mg, 87%) was obtained in the same way as
in Example (lg) from the compound (218 mg) obtained in Example
(1f) and 2-fluoro-6-trifluoromethyl-phenyl isocyanate (0.11
mL). This methyl ester (301 mg) was hydrolyzed to obtain the
title compound (265 mg, 90%) as a pale yellow solid.

'H NMR (400 MHz, DMSO-dé6): & (ppm)=12.1 (1H, s), 8.96 (1H, s),
~8.03 (1H, s), 7.67-7.60 (2H, m), 7.56-7.51 (1lH, m), 7.32 (1H,
s), 7.21 (1H, dd, J=7.8 and 1.1 Hz), 7.09 (1H, d, J=8.6 Hz),
4.51-4.46 (3H, m), 3.56 (2H, t, J=5.9 Hz), 2.74 (2H, t, J=5.9
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), 1.12-1.01 (2H, m)
MS (ESI) m/z: 538 (M + H).
[0144]

(Example 26)
trans-6-[3-(4-chloro-2-methyl-phenyl)-ureido]-3,4~dihydro-1H-
isoquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester
[0145]

[Formula 26]



J=7.1 Hz), 1.95-1.91 (2H, m), 1.76-1.74 (2H, n), 1.68-1.62 (1H m,
1.39-1.29 (21-1, m, 1.12-1.02 (2H m - 62 - M5 (ESI) mlz: 554 (M+ H)+.
[ 0153] (Exampl e 29)
trans-6-[3-(2-chloro-4-trifluoronethyk-pbenyl)-ureido]-3, 4-

di hydr o- 1Hi soqui nol i ne- 2-car boxylic acid 4-carboxynet hyl cycl ohexyl ester
[0154] [Formula 29] d HO [0155] Met hyl ester (344 ng, 84% was
obtained in the sanme way as in Exanple (1g) fromthe conmpound (249 ny)
obtained in Exanple (1f) and 2-chl oro-4-trifluofonethyl-phenyl isocyanate

(0.13 nL). This nethyl ester (344 ny) Has iydrol yzed to obtain the title
conpound (298 ny, 89% as a I TﬂrH 00 MHz, DMSO-d6): 8
(ppm=12.0 (IH, s), 9.§§ (1M, s) 5
/ji\4/i::::}& \\”/ i
O
HO
[0146]

Methyl ester (218 mg, 89%) was obtained in the same way as
in Example (lg) from the compound (166 mg) obtained in Example
(1f) and 4-chloro-2-methyl-phenyl isocyanate (96 mg). This
methyl ester (218 mg) was hydrolyzed to obtain the title
compound (180 mg, 90%) as a pale yellow solid.

'"H NMR (400 MHz, DMSO-d6): & (ppm)=12.1 (1H, s), 9.0l (1H, s),

7.97 (1, s), 7.90 (1H, d, J=8.6 Hz), 7.33 (1lH, s), 7.27 (1lH,

d, J=2.3 Hz), 7.23-7.18 (2H, m), 7.10 (1H, d, J=8.2 Hz), 4.49-
4.46 (3H, m), 3.57 (2H, t, J=5.8 Hz), 2.76 (2H, t, J=5.5 Hz),

2.24 (3H, s), 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), 1.40-1.29 (2H, m), 1.12-1.02

(2H, m)

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

[0147]

.(Example 27)
trans-6~[3-(2-chloro-3-methyl-phenyl)-ureido] -3, 4-dihydro-1H-
isoquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester
[0148]

[Formula 27]



Hz), 7.35 7.88 (1H, (1H, s), d, 7.25 J=1.6 (1H, Hz), d, J=7.9 Hz), 7.14
(1H, d, J=8.2 Hz), 4.51-4.48 (3H m, 3.58 (2H, t, J=5.9 Hz), 2.78 (2H, t,
J=5.7 Hz), 2.12 (2H, d, J=7.0 Hz), 1.95-1.91 (2H, m, 1.77-1.74 (2H, m,
1.68-1.63 (1H, m, 1.40- 1.30 (2H, m+ ¥012-1.02 (2H, m NB (ESI) mz: 554
(M+ H). [0156]
Cl
H H
N\H/N
0 L:::]::::r/ o}
o -
T
HO
[0149]

A tetrahydrofuran (4 mL) solution of 2-chloro-3-methyl-
benzoic acid (127 mg), DPPA (0.2 mlL), and triethylamine (0.15
mL) was heated to reflux for 3 hours. A tetrahydrofuran (4 mL)
solution of the compound (257 mg) obtained in Example (1f) was
added to the reaction mixture. The reaction mixture was
further heated to reflux for 1 hour, then cooled to room
temperature, and then concentrated. The residue was purified
by chromatography (dichloromethane:ethyl acetate=1:0—+4:i) to
obtain methyl ester (263 mg, 69%). To a tetrahydrofuran (2
mL) /methanol (2 mL) mixed solution of this methyl ester (263
mg), an aqueous sodium hydroxide solutior (1.0 mol/L aqueous
solution, 2.2 mlL) was added at room temperature. The reaction
mixture was stirred for 16 hours and concentrated. Thé residue
was diluted with water, then neutralized with a 1 N agueous
hydrochloric acid solution (2.5 mL), and collected by
filtration to obtain the title compound (245 mg, 96%) as an
off-white solid.

'H NMR (400 MHz, DMSO-d6): & (ppm)=12.1 (1H, s), 9.37 (1H, s),
8.26 (1H, s), 8.01 (1H, d, J=8.3 Hz), 7.34 (1lH, s), 7.24-7.17
(2H, m), 7.11 (1H, d, J=8.6 Hz), 7.01 (1H, d, J=7.5 Hz), 4.48-
4.47 (3H, m), 3.57 (2H, t, J=6.0 Hz), 2.76 (2H, t, J=5.9 Hz),

2.35 (3H, s), 2.12 (2H, d, J=7.1 Hz), 1.95-1.91 (2H, m), 1.77-



- 63 - (Exanple 30)

frans- 6-[3-(3-fl uoro-4-net hyl - phenyl) - ur ei do] - 3, 4- di hydr o- 1H soqui nol i ne- 2-
carboxylic acid 4-carboxynet hyl -cycl ohexyl ester [0157] [Formula 30] HO
[ 0158] Met hyl ester (373 ng, 99% was-obtained in the same way as in
Exanmple (lg) fromthe conpound (262 ng) obtained in Exanple (1f) and

3-fl uoro-4-net hyl - phenyl isocyanate (0.12 mL). This nethyl ester (373 ngy)

“hydr gl t d (278 0 |
vas. hvot ol yzed 4o ShLaLn he Lt | comound (270 1. (720 g pale yel Tow
8.62 (1H, 2%) of-43 (1H dd, J=12.7 and 2.1 Hz), 7. 31 (1H, s), 7.20 (1H, dd,
J=8.0 and“870 M), 7.15 (1H, d, J=8.6 Hz), 7.09 (1H, d, J=8.6 Hz), 7.01

(1H, dd,Mé &E%Igon%ﬁlgﬁ@,@A44$ﬂ4546 (3H, m, 3.56 (2H, t, J=6.1 Hz), 2.75
(2H, t, J=5.9 Hz), 2.16 (3H, s), 2.12 (2H, d, J=7.1 Hz), 1.95-1.91 (2H, m,
1.77-1.730026) m, 1.68-1.62 (1H m, 1.39-1.29 (2H m, 1.12-1.02 (2H m
M5S (ESI) nmiz: 482 (M- H-. [0159] (Exanple 31)
(Example 28)
trans-6-{3-(4-chloro-2-trifluoromethyl-phenyl)-ureido]-3, 4-
dihydro-1H-isoquinoline-2-carboxylic acid 4-carboxymethyl-
cyclohexyl ester

[0151]

[Formula 28]

e
CTY
YT
HO °

[0152]

Methyl ester (326 mg, 92%) was obtained in the same way as
in Example (lg) from the compound (217 mg) obtained in Example
(1f) and 4-chloro-2-trifluoromethyl-phenyl isocyanate (0.11
mL). This methyl ester (326 mg) was hydrolyzed to obtain the
title compound (285 mg, 90%) as a yellow solid.

'H NMR (400 MHz, DMSO-dé): & (ppm)=12.0 (iH, s), 9.38 (1H, s),
8.14 (1H, s), 8.01 (1H, d, J=9.0 Hz), 7.74 (1lH, dd, J=2.6 and
2.5 Hz), 7.72 (1H, dd, J=8.8 and 2.5 Hz), 7.32 (1H, s), 7.23
(1#, d, J=7.1 Hz), 7.11 (1H, d, J=8.6 Hz), 4.51-4.47 (3H, m),
3.57 (2H, t, J=5.9 Hz), 2.76 (2H, t, J=5.9 Hz), 2.12 (2H, d,
J=7.1 Hz), 1.95-1.91 (2H, m), 1.76-1.74 (2H, m), 1.68-1.62 (1H,

m), 1.39-1.29 (2H, m), 1.12-1.02 (2H, m)



- 64 -

frans-6-[3-(3,5-difl uoro-phenyl)-ureido] -3, 4-di hydr o- 1Hi soqui nol i ne- 2- car bo
xylic acid 4-carboxynet hyl -cycl ohexyl ester [0160] [Formula 31] s, 0 HO

[ 0161] Met hyl ester (107 ng, 84% gwas obtained in the sane way as in
Exanple (1g) fromthe conpound (235 ng) obtained in Exanple (1f) and

3, 5-di f| uor o- phenyl isocyanate (0.10 nmL). This nethyl ester (107 ng) was
hydr ol yz tain t ti rxpound (89 ng, 86%9 as a pale yellow

sol i d. E%NW% sd ﬁHE@ d6) 5 (ppm)=12.1 (1H, brs), 9.07 (1H, s),
8.79 (1H \9?&3“;’7 32 (1H, s), 7.24-7.18 (3H m, 7.11 (1H d, J=8.6 Hz), 6.79

(1H, dd, and 9.5 Hz), 4.50-4.47 (3H, n), 3.57 (2H, t, J=5.6 Hz), 2.76
(2H, t, J=6.0 gg%m % c129(2H, d, J=7.0 Hz), 1.95-1.91 (2H, m), 1.77-1.73
(21-1, n), 1.6 8 (IR’ m, 1.39-1.29 (2H, n), 1.12-1.01 (2H, m) MS (ESI)

m z: 486t&MnsJ@— (2-chloro-4-trifluoromethyl-phenyl)-ureido]-3,4-
dihydro-1lH-isoquinoline-2-carboxylic acid 4-carboxymethyl-
cyclcochexyl ester
[0154]

[Formula 29]

Cl

o OO T

[0155]

Methyl ester (344 mg, 84%) was obtained in the same way as
in Example (1lg) from the compound (249 mg) obtained in Example
(1£) and 2-chloro-4-trifluoromethyl-phenyl isocyanate (0.13
mL). This methyl ester (344 mg) was hydrolyzed to obtain the
title compound (298 mg, 89%) as a white solid.

'H NMR (400 MHz, DMSO-dé): & (ppm)=12.0 (lH, s), 9.56 (1lH, s),
8.61 (1lH, s), 8.48 (1H, d, J=9.0 Hz), 7.88 (lH, d, J=1.6 Hz),
7.9 (1H, dd, J=9.0 and 1.5 Hz), 7.35 (1H, s), 7.25 (1H, d,
J=7.9 Hz), 7.14 (1H, d, J=8.2 Hz), 4.51-4.48 (3H, m), 3.58 (2H,
t, J=5.9 Hz), 2.78 (2H, t, J=5.7 Hz), 2.12 (2H, d, J=7.0 Hz),
1.95-1.91 (2H, m), 1.77-1.74 (2H, m), 1.68-1.63 (1H, m), 1.40-
1.30 (2H, m), 1.12-1.02 (2H, m)

MS (ESI) m/z: 554 (M + H)".

[0156]



[0162] (Exampl e 32)

trans-6-[ 3-(3-chl oro-4-fl uoro-phenyl)-ureido] -3, 4-di hydro- 1H soqui nol i ne- 2-
carboxylic acid 4-carboxynet hyl -cycl ohexyl ester [0163] - 65 - [Formula
32] in Exanple (I g) fromthe conpound3(273 ng) obtained in Exanple (1f)
and 3-chl oro-4-fluoro-phenyl isocyanate (0.12 nL). This nethyl ester (252
ng) was hydrol yzed to obtain the title conpound(227 ng, 93% as a pale yell ow
solid. 11- 1NN§%400|\/HZ, O d6) : 8(ppm =12. 0(1H, s), 8. 85(1H, s),

8.69(1H, s), 7. STCTHPAS, J728. 8and2. 5Hz) , 7. 36- 7. 27( 3H,

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

[0157]

[Formula 30}

(N O
LT
@]
HO

[0158]

T Cr

Methyl ester (373 mg, 99%) was obtained in the same way as
in Example (1lg) from the compound (262 mg) obtained in Example
(1f) and 3-fluoro-4-methyl-phenyl isocyanate (0.12 mL). This
methyl ester (373 mg) was hydrolyzed to obtain the title
compound (278 mg, 77%) as a pale yellow solid.

'H NMR (400 MHz, DMSO-d6): & (ppm)=12.0 (1H, brs), 8.75 (1H, s),
8.62 (1H, s), 7.43 (1H, dd, J=12.7 and 2.1 Hz), 7.31 (1lH, s),
7.20 (1H, dd, J=8.0 and 8.0 Hz), 7.15 (1H, d, J=8.6 Hz), 7.09
(1H, d, J=8.6 Hz), 7.01 (1H, dd, J=8.4 and 2.1 Hz), 4.49-4.46
(34, m), 3.56 (2H, t, J=6.1 Hz), 2.75 (2H, t, J=5.9 Hz), 2.16
(3H, s), 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), 1.12-1.02 (2H,

MS (ESI) m/z: 482 (M - H) .
[0159]

(Example 31)



m, 7. 22(1H, d, J=7. 5Hz), 7. 09( 1H, d, J=8. 2Hz) , 4. 51- 4. 46 (3H,m), 3.57 (2H t, J=6.0
Hz), 2.75(2Ht,J=5.9 Hz), 2.12 (2H,d,J=6.7 Hz),1.95-1.91 (2H,
m,1.77-1.73(2H, n), 1.68- 1.62(1H n), 1.39-1.29(2H,

- 64 -

trans-6-[3-(3,5-difluoro-phenyl)-ureido]-3,4-dihydro-1H-
isoquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester |

[0160]

[Formula 31]

pu
pnn
-

OO
/U\/O © F
HO

[01l61]

Methyl ester (107 mg, 84%) was obtained in the same way as
in Example (lg) from the compound (235 mg) obtained in Example
(1f) and 3,5-difluoro-phenyl isocyanate (0.10 mL). This methyl
ester (107 mg) was hydrolyzed to obtain the title compound (89
mg, 86%) as a pale yellow solid.

'H NMR (400 MHz, DMSO-d6): & (ppm)=12.1 (1H, brs), 9.07 (1H, s),
8.79 (1H, s), 7.32 (1H, s), 7.24-7.18 (3H, m), 7.11 (1H, 4,
J=8.6 Hz), 6.79 (1H, dd, J=9.5 and 9.5 Hz), 4.50-4.47 (3H, m),
3.57 (2H, t, J=5.6 Hz), 2.76 (2H, t, J=6.0 Hz), 2.12 (2H, d,
J=7.0 Hz), 1.95-1.81 (2H, m), 1.77-1.73 (2H, m), 1.68-1.63 (1lH,
m), 1.39-1.29 (2H, m), 1.12-1.01 (2H, m)

MS (ESI) m/z: 486 (M - H) .

[0162]

(Example 32)
trans~-6-[3-(3-chloro-4-fluoro-phenyl)-ureido]-3,4-dihydro-1H-
isoquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester

[0163]



m, 1.12-1.02(2H m MS(ESI)m z: 504( MtH) " . [ 0165] (Exanpl e 33)
trans-6-[ 3-(3, 5-di net hyl - phenyl) - urei do] - 3, 4-di hydr o- 1Hi soqui nol i ne-2-car bo
xylic acid 4-carboxynet hyl -cycl ohexyl ester [0166] [Formrula 33]

— 65 -
[Formula 32]
H H
SORALE
0 N 0
1LY F
0
HO
[0164]

Methyl ester (252 mg, 52%) was obtained in the same way as
in Example (lg) from the compound (273 mg) obtained in Example
(1f) and 3-chloro-4-fluoro-phenyl isocyanate (0.12 mL). This
methyl ester (252 mg) was hydfolyzed to obtain the title
compound (227 mg, 93%) as a pale yellow solid.

'H NMR (400 MHz, DMSO-dé): & (ppm)=12.0 (1H, s), 8.85 (1H, s),
8.69 (1H, s), 7.81 (1H, dd, J=6.8 and 2.5 Hz), 7.36-7.27 (3H,

m), 7.22 (1H, d, J=7.5 Hz), 7.09 (1H, d, J=8.2 Hz), 4.51-4.46

(3H, m), 3.57 (2H, t, J=6.0 Hz), 2.75 (2H, t, J=5.9 Hz), 2.12

(2H, 4, J=6.7 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: 504 (M + H)".

[0165]

(Example 33)
trans-¢6-[3-(3,5-dimethyl-phenyl)-ureido]l-3,4-dihydro-1H-
isoquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester
[0166]

[Formula 33]



- 66 - 0 0 HO [0167] Met hyl ester (348 ng, 92% was obtained in the
same Wway as in Exanple (lg) fromthe conpound (265 ng) obtained in Exanple
(1f) and 3, 5-di net hyl - phenyl isocyanate (0.13 nL). This nmethyl ester (348
ng) was hydrolyzed to obtain the title éempound (313 ng, 93% as a yell ow
solid. IH NWR (400 MHz, DVSO-d6): 8 (ppn)=12.0 (1H, s), 8.56 (1H, s), 8.48
(1H, s), 7.33 (1H, s), 7.20 (1H, d, J=7.0 Hz), 7.08 (1H, d, J=8.6 Hz), 7.07
(2H, s), 6.61 (1H, s), 4.48-4.46 (3H, ﬂ), 57 (2H, t, J=5.5 Hz), 2.75 (2H,
t, J=5.6 Hz), 2.23 (6H, s), ; 1.95-1.91 (2H,|ﬁ,

1.78-1.73 (2H, m), 1.69-1.6 1. i m, 1.12-1.02 (2H, m
M5 (ESI) mz: 478 - (@) - o( Exalpl g} 34)
trans-6-[ 3-(Q - me P 1) - ureido] - 314- dlhydro 1Hi sogui nol i ne- 2-
carboxylic agid boxyget hyl - cycl ohexyl ester [0169] [Fornula 34] - 67
- [0170] HO

(0167]

Methyl ester (348 mg, 92%) was obtained 'in the same way as
in Example (1lg) from the compound (265 mg) obtained in Example
(1f) and 3, 5-dimethyl-phenyl isocyanate (0.13 mL). This methyl
ester (348 mg) was hydrolyzed to obtain the title compound
(313 mg, 93%) as a yellow solid.

'H NMR (400 MHz, DMSO-d6): & (ppm)=12.0 (1H, s), 8.56 (1H, s),
8.48 (1H, s), 7.33 (1H, s), 7.20 (1H, d, J=7.0 Hz), 7.08 (1H,
d, J=8.6._Hz), 7.07 (2H, s), 6.61 (1H, s), 4.48-4.46 (3H, m),
3.57 (2H, t, J=5.5 Hz), 2.75 (2H, t, J=5.6 Hz), 2.23 (6H, s),
2.12 (2H, 4, J=7.1 Hz), 1.95-1.91 (2H, m), 1.78-1.73 (2H, m),
1.69-1.62 (1H, m), 1.39-1.29 (2H, m), 1.12-1.02 (2H, m)

MS (ESI) m/z: 478 (M - H) .

[0168]

(Example 34)
trans-6-[3-(3-chloro-4-methyl-phenyl)-ureido]~-3,4-dihydro-1H-
isoquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester
[0169]

[Formula 34]

o Vesaseq



Met hyl ester (317 ng, 94% was obtained in the same way as in Exanple (19)
fromthe conpound (228 ny) obtained in Exanple (1f) and

3-chl oro- 4- met hyl - phenyl isocyanate (0.11 nmL). This nethyl ester (317 np)
was hydrolyzed to obtain the title cospetnd (282 ng, 92% as a yell ow
solid. IH NW (400 Mz, DVMsO-d6): 6 (ppm=12.1 (1H, s), 8.75 (1H, s), 8.64
(1H, s), 7.70 (1H, d, J=2.0 Hz), 7.32 (1H, s), 7.25-7.20 (2H, m, 7.17 (1H
dd, J= %O%@% 1.9 Ft) 7.09 (1H, d, J=8.2 Hz), 4.48-4.46 (3H, m, 3.57 (2H,
t, J=b. 6 2 75 (2H, t, J=5.5 Hz), 2.26 (3H, s), 2.12 (2H, d, J=7.1 Ft)

1.94-1.91 (ZFMegiyllezze} Z§1625% ”b4 } @%s o@%aﬁ%@d T t%eB%a%ﬁz%a@zﬂs d
1.12-1.02 (2H, 00 Exanpl e "3

trans-6- [;3- @%a%qumtl@{' f&f&&nﬂa)e u:ro@dpsiﬁjncﬁ Az—z:b r%ﬂdﬂMImlmm&@ar bo
xylic acid 4-carboxynet hyl -cycl ohexyl ester [0172] [Fornula 35] 68 -
(1f) and 3-chloro-4-methyl-phenyl isocyanate (0.11 mL). This
methyl ester (317 mg) was hydrolyzed to obtain the title
compound (282 mg, 92%) as a yellow solid.
'H NMR (400 MHz, DMSO-dé): & (ppm)=12.1 (1H, s), 8.75 (1H, s),
8.64 (1H, s), 7.70 (1H, d, J=2.0 Hz), 7.32 (1H, s), 7.25-7.20
(2H, m), 7.17 (1H, dd, J=8.2 and 1.9 Hz), 7.09 (1H, d, J=8.2
Hz), 4.48-4.46 (3H, m), 3.57 (2H, t, J=5.6 Hz), 2.75 (2H, t,
J=5.5 Hz), 2.26 (3H, s), 2.12 (2H, d, J=7.1 Hz), 1.94-1.91 (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: 500 (M + H)".
[0171]
(Example 35)
trans-6-[3-(2, 3-dimethyl-phenyl)-ureido] -3, 4-dihydro-1H-
isoquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester

[0172]

[Formula 35]

o Nesages

[0173]



Met hyl ester (312 ng, 92% was obtained in the same way as in Exanple (Ig)
fromthe conpound (237 ng) obtained in Exanple (if) and 2, 3-di net hyl - phenyl
i socyanate (0.12 nmL). This nethyl ester (312 ng) was hydrolyzed to obtain
the title conmpound (258 ng, 85% as a-whiste solid. IH NVR (400 MHz,
DVSO-d6): 8 (ppm=12.1 (1H, s), 8.87 (1H, s), 7.92 (1H s), 7.54 (1H, d,
J=8.3 Hz), 7.33 (1H, s), 7.22 (1H d, J=7.9 Hz), 7.08 (1H, d, J=8.6 Hz),

58 G0 0 ulshyd 804 3518 ol shiMadhantelabd B i Wi Gdiids 1)
2.12 (2H; . d, o n ’1
2 gl Eéfgf%\o}% (Blg mctiy it ddthodla (g Tokedhndd, Lt SR8

[0174] (2f) EBamle B8lethyl-phenyl isocyanate (0,12 mL). This methyl
trans-6-[3-(3- chl or'o- 2- nmet hyl - pheny1l) - ureido] - 3, 4 di hydr o- 1H|squ|noI|ne 2-

car boxyl i@ tagi d H-2cardoxaetipd rayel ahexylowsd o {04 76] t {Focsmbaurd®] C , O
HO [ 0176] N@thyl ester (366 ny, 91% was obtained in the sane way as
i n Exanpl(@58 glg,f rodd)t kes compaiutred {2I71d ng) obt ai ned in Exanple (1f) and
3-chl oro- 2 met hyl phenyl isocyanate (0.13 nL). This - 69 -

'H NMR (400 MHz, DMSO-dé6): & (ppm)=12.1 (1H, s), 8.87 (1H, s),

7.92 (1H, s), 7.54 (1H, d, J=8.3 Hz), 7.33 (1H, s), 7.22 (1H,

d, J=7.9 Hz), 7.08 (1H, d, J=8.6 Hz), 7.03 (1H, dd, J=7.6 and

7.6 Hz), 6.90 (1H, d, J=7.4 Hz), 4.51-4.46 (3H, m), 3.57 (2H,

t, J=6.1 Hz), 2.75 (2H, t, J=5.9 Hz), 2.25 (3H, s), 2.13 (3H,

s), 2.12 (2H, d, J=5.9 Hz), 1.95-1.91 (2H, m), 1.77-1.74 (2H,

m), 1.68-1.63 (1H, m), 1.40-1.30 (2H, m), 1.12-1.02 (2H, m)

MS (ESI) m/z: 478 (M - H) .

[0174]

(Example 36)
trans-6-[3-(3-chloro-2-methyl-phenyl)-ureido]-3,4-dihydro-1H-
isoquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester

[0175]

[Formula 36]

ST

[0176]

H
N N Cl
r\:::[:::T/ \U/
o)

Methyl ester (366 mg, 291%) was obtained in the same way as
in Example (lg) from the compound (271 mg) obtained in Example

(1f) and 3-chloro-2-methylphenyl isocyanate (0.13 mL). This



met hyl ester (366 ng) was hydrolyzed to obtain the title conmpound (329 ng,
92% as a white solid. 1H NVR (400 MHz, DVMBSO-d6): 8 (ppm)=12.0 (1H, s),
8.98 (1H, s), 8.11 (1H, s), 7.76 (1H dd, J=7.2 and 2.2 Hz), 7.32 (1H, s),
7.22 (1H, d, J=9.4 Hz), 7.19-7.13 (2H- BB, -7.09 (1H, d, J=8.2 Hz),
4.52-4.46 (3H, m), 3.57 (2H, t, J=6.1 Hz), 2.75 (2H, t, J=6.1 Hz), 2.29
(3H, s), 2.12 (2H, d, J=7.1 Hz), 1.95-1.91 (2H, m, 1.77-1.73 (2H, m,

%MG?-iD_G%ne%t%%H ]rQs’telr' 3(93-€%6E§ngq?§)|2weHai%%Ydrldllyzz-eld Otzo (OZDHda{Q é\{lse (tElstI_‘zerﬂZ: 498
t - 6-[ 3; - di - 1).-urei do].- 3, 4-di hydro- 1Hi i nol i ne-2-carb
aite B Dty o iy S S TG Crormi a 37] ¢ o G
0179] 1 t _N@, 939 _obt ai in,th i
bearpt e (o) e onof i Da o e g b S nad e ExMee ary ng T
2, 3-di chlgorio- phenyls)i,socyanate (4d,2 4.2 s et hyd) est ex2 (886, ng), was

hydrol yzed to obtain the title conpound (338 ng, 90% as a white solid.
7.22 (1H, d, J=9.4 Hz), 7.19-7.13 (2H, m), 7.09 (1H, d, J=8.2
Hz), 4.52-4.46 (3H, m), 3.57 (2H, t, J=6.1 Hz), 2.75 (2H, t,
J=6.1 Hz), 2.29 (3H, s), 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), 1.3%-1.29 (2H, m),
1.12-1.02 (2H, m)
MS (ESI) m/z: 498 (M - H) .
[0177]

(Example 37)
trans—6—[3—(2,3—dichloro—phenyl)—ureido]—3,4—dihydro—1H—
isoquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester
[0178]

_[Formula 37]

H

N N Cl
o TC@V T
HOJ\/O o

[0179]

Methyl ester (386 mg, 93%) was obtained in the same way as
in Example (lg) from the compound (268 mg) obtained in Example
(1f) and 2,3-dichloro-phenyl isocyanate (0.12 mL). This methyl
ester (386 mg) was hydrolyzed to obtain the title compound

(338 mg, 90%) as a white solid.



- 70 - 1H NWR (400 MHz, DVBO-d6): 8 (ppm)=12.1 (1H, s), 9.48 (1H, s), 8.47
(1H, 's), 8.17 (1H, dd, J=8.0 and 1.8 Hz), 7.35-7.27 (2H, m, 7.34 (1H, s),
7.24 (1H, d, J=8.6 Hz), 7.12 (1H, d, J=8.6 Hz), 4.51-4.47 (3H, m, 3.57
(2H, t, J=5.9 Hz), 2.77 (2H, t, J=5.7-Hgp, -2.12 (2H, d, J=7.1 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, 1.12-1.02 (2H, m I\/B(ESI) mz: 519 (M - H) [ 0180] (Exanpl e 38)
trans-6-[;3- | uar o- 3- e yl) - urei do% é 4- di hydr o- 1Hi SO ui nollne 2-
ter

car boxyl i & &@ﬁd 4O@aM516xy 9y|d6éyc%oﬁéﬁ’9‘l ~¢ \[1@18f] /[ Porful ‘@85 'HO
0182 I 9 49 .
[ ] Wb(tlhi)’ steg {3 ﬁldkpgz dg, @)é"’atﬁté’x?éai n§dH%)Qathe3§gziTe§yvaK2§s n

Exanpl e ( ) frorﬁt € conpou ai ned’
4-f| uoro- ne;tryd hjenyg |sp02y Ig (Cp 13 4r 3 %)hl Sy ng%/gliHes&erJ;g»Qg ny)

was hydrolyzedtootalnthetlt e ‘conpound Dal e yel | ow

solid. 1%z NMRH1400 AvHz(31DVRQ d6) 156 (ﬂpmtlzJQa(éHvlz)brsi; 78. 9§H(1t|, S)
8.92 (1H, s), 7.36 (1H, dd J=7.4 and 2.3 HZ), 7.3 H,

J=9.2 andi=<%.27 Hr)),, & 50> 4244 (BH,J41).1 HD4 (2H5+1. 911:6 :_aaHzm,21727(2H t,
J59Hz)218(3HdJ20Hz)208(2HdJ67Hz) 1.92-1.89 (2H,
m, 1.75-1L.72 (2H, m), 1L.&61L.& (UH m), 1.87-1.29 (24, m), 1.09-D.99 (2H,

m (2H, m)
MS (ESI) m/z: 519 (M - H).
[0180]

(Example 38)
trans-6-[3-(4-fluoro-3-methyl-phenyl)-ureido]-3, 4-dihydro-1H-
isoquinoline-2~-carboxylic acid 4-carboxymethyl-cyclohexyl
ester

[0181]

[Formula 38]

@T

[0182]

SOR RS

Methyl ester (395 mg, 94%) was obtained in the same way as
in Example (lg) from the compound (293 mg) obtained in Example
(1f) and 4-fluoro-3-methyl-phenyl isocyanate (0.13 mL). This
methyl ester (395 mg) was hydrolyzed to obtain the title-
compound (356 mg, 93%) as a pale yellow solid.

'"H NMR (400 MHz, DMSO-d6): & (ppm)=12.0 (1H, brs), 8.93 (1H, s),
8.92 (1H, s), 7.36 (1H, dd, J=7.4 and 2.3 Hz), 7.30 (1H, d,

J=2.0 Hz), 7.25-7.19 (2H, m), 7.05 (1H, d, J=8.6 Hz), 7.01 (1H,



M5 (ESI) miz: 482 (M- H . [0183] (Exanple 39)

trans- 6- [ 3- (3, 5-di met hoxy- phenyl) - urei do] - 3, 4- di hydr o- 1H soqui nol i ne- 2- carb
oxylic acid 4-carboxynet hyl -cycl ohexyl ester [0184] [Fornula 39] 0 HO

[ 0185] Met hyl ester (203 ng, 79% wias -obtained in the same way as in
Exanple (lg) fromthe conpound (169 ng) obtained in Exanple (1f) and

3, 5-di net hoxy phenyl i socyanate (105 ng). This nethyl ester (203 ny) vvas

R (400 W2 %@é i = 5@@8 i G ”%hgiz{iaﬁ‘sg?ﬁ“‘"“li 00"
(6H, (2Hﬂ£%97§i% H, t, J=5.9 Hz), 2.18 (3H, d, J=2.0 Hz) 2.08(2H,
d, J=6.7 Hz), 1.92-1.89 (2H, m), 1.75-1.72 (2H, m), 1.66-1.61
(l1H, m), 1.37-1.27 (2H, m), 1.09-0.99 (2H, m)
MS (ESI) m/z: 482 (M - H)~
[0183]
(Example 39)
trans-6-[3- (3, 5-dimethoxy-phenyl)-ureido] -3, 4-dihydro-1H-
isoguinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester
[0184]

[Formula 39]

PUSHRS

[0185]

C@TO

Methyl ester (203 mg, 79%) was obtained in the same way as

in Example (1lg) from the compound (169 mg) obtained in Example
(1f) and 3,5-dimethoxy-phenyl isocyanate (105 mg). This methyl
ester (203 mg) was hydrolyzed to obtain the title compound
(182 mg, 92%) as a white solid.
'H NMR (400 MHz, DMSO-dé6): & (ppm)=1i2.0 (1H, s), 8.64 (1H, s),
8.5¢ (1H, s), 7.32 (1H, s), 7.20 (1H, d, J=8.6 Hz), 7.08 (1H,
d, J=8.6 Hz), 6.67 (2H, d, J=1.9 Hz), 6.14 (1H, dd, J=2.4 and
2.4 Hz), 4.48-4.46 (3H, m), 3.71 (6H, s), 3.56 (2H, t, J=5.4

Hz), 2.75 (2H, t, J=5.5 Hz), 2.12 (2H, 4, J=7.1 Hz), 1.95-1.91



6.14(1H, s),3.56 d,J=7.1 Hz), dd, (2H, Hz), 7.08(1H, J=2.4 and t,J=5.4
1.95-1.91 - 72 - (2H, m, 1.77-1.73 (2H, n), 1.68-1.62 (1H, n), 1.39-1.29
(2H m, 1.12-1.02 (2H, m M (ESI) mz: 512 (M+ H)-. [0186]
‘(Exanpl e 40) - 72 -
trans-6-[ 3- (3, 4-di chl oro-phenyl)-ureido] -3, 4-di hydro- 1H|squ|noI|ne 2-carbo
xylic acid 4-carboxynet hyl -cycl ohexyl ester [0187] [Formnula 40]

(2H, m), 1.77-1.73 (2H, m), 1.68-1.62 (1H, m), 1.35-1.29 (2H,

m), 1.12-1.02 (2H, m)

MS (ESI) m/z: 512 (M + H)".

[0186]

(Example 40)
trans-6-[3-(3,4-dichloro-phenyl)-ureido]-3,4-dihydro-1H-

isogquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl

ester
[0187]

[Formula 40]

OO T L

BUSh]

[0188]

Methyl ester

in Example

(1f) and 3,

-ester
(212 mg, 92%)
'H NMR
8.81

(1H, s),

7.32
J=7.8 Hz),
t, J=6.1 Hz),
1.95-1.91
1.29 (2H, m),

MS (ESI) m/z:

(1g)

(236 mg)

(400 MHz,

7.10

from the compound

DMSO-d6) : &
7.89

(1H,
2.75
(2H, m),
1.12-1.02

521

(236 mg,

91%)

4-dichloro-phenyl isocyanate

as a yellow solid.

(1H, d, J=2.3

(1H, dd, J=8.8 and 2.5 Hz),

d,

(2H, t, J=5.6
1.77-1.73
(2H, m)

(M + H)T

(ppm)

J=8.6 Hz),

(2H,

(169 mg)

(111 mg). This

=12.1 (1H, s), 9.06

Hz), 7.52 (1H, d, J=9.

7.32 (1H, s), 7.22

4.49-4.46 (3H, m),

Hz), 2.12

m), 1.68-1.62

(1H,

(2H, d, J=7.

(1", m),

was obtained in the same way as

obtained in Example

methyl

was hydrolyzed to obtain the title compound

S),

0 Hz),

(lHr d/

3.57 (2H,
1 Hz),

1.39-



C C HO[0188] Met hyl ester (236 ng, 91% was obtained in the sane
way as in Exanple (lg) fromthe conmpound (169 ng) obtained in Exanple (1f)
and 3, 4-di chl oro-phenyl isocyanate (111 ng). This nmethyl ester (236 ng) was
hydrol yzed to obtain the title conpound78212 ng, 92% as a yellow solid. IH
NVR (400 MHz, DMBO-d6): 8 (ppm=12.1 (1H, s), 9.06 (1H, s), 8.81 (1H, s),
7.89 (1H, d, J=2.3 Hz), 7.52 (1H, d, J=9.0 Hz), 7.32 (1H, dd, J=8.8 and 2.5
Hz), 7.3 0(@'@"] s), 7.22 (1H, d, J=7.8 Hz), 7.10 (1H, d, J=8.6 Hz),

4.49-4.4 H' m, 3.57 (2H, t, J=6.1 Hz), 2.75 (2H, t, J=5.6 Hz), 2.12
(2H, d, JzZ. )u11.95-1.91 (2H, m, 1.77-1.73 (2H, m), 1.68-1.62 (1H, m,
1.39- 1. gz‘ﬁg‘ﬁ!jém‘l,l]’l. 12-1.02 (2H, m M5 (ESI) mz: 521 (M+ H+ - 73 -
[0189] (EXamRLe-41) (3-chloro-4-methoxy-phenyl)-ureido]-3,4-dihydro-1H-
trans-6-[ 3-(3-chl oro-4- net hoxy- phenyl)- urei do] -3, 4-di hydro- 1H soqui nol i ne-2
- car boxyliis@ g6 nd 14 neanb@ammRb:anl i-C e iehexyda 18sd:efmd tHP0] ot Fosast v 41]

ester
[0190]

[Formula 41]

\\O
') K \n/
O
HO

[0191]

H H
N N

T

Methyl ester (181 mg, 75%) was obtained in the same way as
in EXample (lg) from the compound (158 mg) obtained in Example
(1f) and 3-chloro-4-methoxy-phenyl isocyanate (101 mg). This
methyl ester (181 mg) was hydrolyzed to obtain the title
compound (153 mg, 87%) as a white solid.

'H NMR (400 MHz, DMSO-d6): & (ppm)=12.1 (1H, s), 8.63 (1lH, s),
8.60 (1H, s), 7.66 (1H, d, J=2.7 Hz), 7.31 (1lH, s), 7.25 (1H,
dd, J=9.0 and 2.7 Hz), 7.21 (1H, 4, J=7.8 Hz), 7.08 (2H, d,
J=9.0 Hz), 4.49-4.45 (3H, m), 3.81 (3H, s), 3.56 (2H, t, J=5.9
Hz), 2.75 (2H, t, J=5.9 Hz), 2.12 (2H, d, J=7.1 Hz), 1.95-1.91
(2, 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: 516 (M + H)".

[0192]

(Example 42)



HO [ 0191] Met hyl ester (181 ng, 75% was obtained in the same way as
in Exanple (1 g) fromthe conpound (158 ng) obtained in Exanple (1f) and
3-chl or o- 4- met hoxy- phenyl isocyanate (101 ng). This nethyl ester (181 np)
was hydrolyzed to obtain the title conpoynd (153 ng, 87% as a white solid.
1H NWR (400 MHz, DMSO-d6): 8 (ppm=12.1 (1H, s), 8.63 (1H, s), 8.60 (1H

s), 7.66 (1H, d, J=2.7 Hz), 7.31 (1H, s), 7.25 (1H dd, J=9.0 and 2.7 Hz),
7.21 (1H, d, J=7. e-7.08 (2H d, J=9.0 , 4.49-4 4 3,81
(i 5y, w5867 a1 2 2 e e B e D 58 A B 557 4

Hz), 1.95-.1,91 (2H m,_ 1. 77-1-7 5 M - 1k -1.29
(2H ™, §f2’f3‘?lf.%§2m(62|—?1 Cgﬁr%ﬁégy(lé%l %‘%@5%%”%&“%&1 {%’i‘g?z?h‘%’éggnpl e 42)
- 74 - t
trans-G-Fg-Ff;flu0r0-3-nethoxy-phenyl)-ureido]-3,4-dihydro-lHisoquinoline-2
- car boxyliog o&qi d 4- car boxynet hyl - cycl ohexyl ester [0193] [Formula 42] HO
[ 0194]

[Formula 42]

& L o
0 n“O\U/L:::]::::T/ O
HO/U\/O o

[0194]

Methyl ester (266 mg, 75%) was obtained in the same way as
in Example 27 from the compound (241 mg) obtained in Example
(1f) and 2—fluoro—3—methoxy—benzoic acid (118 mg). This methyl
ester (266 mg) was hydrolyzed to obtain the title compound
(225 mg, 87%) as an off-white solid.

'H NMR (400 MHz, DMSO-d6): & (ppm)=12.0 (1H, s), 9.03 (lH, s),
8.51 (1H, 4, J=2.4 Hz), 7.73 (1H, dd, J=7.0 and 7.0 Hz), 7.31
(1H, s), 7.21 (1H, d, J=8.6 Hz), 7.10 (lH, d, J=8.6 Hz), 7.04
(1H, dd, J=8.4 and 8.5 Hz), 6.80 (1H, dd, J=8.2 and 8.2 Hz),
4.51-4.46 (3H, m), 3.83 (3H, s), 3.57 (2E, t, J=5.9 Hz), 2.76
(2H, t, J=5.9 Hz), 2.12 (2H, d, J=6.7 Hz), 1.95-1.91 (2H, m),
1.76-1.74 (2H, m), 1.68-1.62 (lH, m), 1.39-1.29 (2H, m), 1.12-
1.02 (2H, m)

MS (ESI) m/z: 500 (M + H)".
[0195]

(Example 43)



Met hyl ester (266 ng, 75% was obtained in the sanme way as in Exanple 27
fromthe conpound (241 ngy) obtained in Exanple (1f) and

2-fl uoro- 3- met hoxy-benzoic acid (118 ng). This nethyl ester (266 ng) was
hydrol yzed to obtain the title conpound?76225 ng, 87% as an off-white
solid. IH NWR (400 MHz, DVMSO-d6): 6 (ppn)=12.0 (1H, s), 9.03 (1H, s), 8.51
(1H, d, J=2.4 Hz), 7.73 (1H, dd, J=7.0 and 7.0 Hz), 7.31 (1H, s), 7.21 (1H,

5 b (s R I LIS PR AR 1 D
13 et A 8, o byl ) (21

(2H m MadESI) mz: 500 (M+ H)'. [0195] (Exanple 43) - 75 -

trans-6-[ 3-(3, 5-di chl oro-phenyl)- ureldo] 3, 4-di hydr o- 1Hi soqui nol i ne- 2- car bo
xylic aci@baar boxynet hyl -cycl ohexyl ester [0196] [Fornula 43] C HO

[ 0197] Met hyl ester (268 ng, 95% was obtained in the sanme way as in
Exanpl e ((Fprnfulem4iie conpound (184 ng) obtained in Exanple (1f) and

3, 5-di chl oro- phenyl isocyanate (120 ng). This nethyl ester (268 ng) was
hydrol yzed to obtain the title co ounﬂ\n/n cl

0 N 0]
oYY
0 Cl
HO

[0197]

Methyl ester (268 mg, 95%) was obtained in the same way as
in Example (1lg) from the compound (184 mg) obtained in Example
(1f) and 3,5-dichloro-phenyl isocyanate (120 mg). This methyl
ester (268 mg) was hydrolyzed to obtain the title compound
(234 mg, 90%) as a yellow solid.

'H NMR (400 MHz, DMSO-d6): & (ppm)=12.0 (1H, brs), 9.07 (1H, s),
8.84 (1H, s), 7.53 (2H, d, J=1.9 Hz), 7.32 (1H, s), 7.22 (1lH,

d, J=8.2 Hz), 7.16 (1H, dd, J=1.9 and 2.0 Hz), 7.10 (1H, d,
J=8.6 Hz), 4.52—4;47 (3H, m), 3.57 (2H, t, J=5.8 Hz), 2.75 (2H,
t, J=6.1 Hz), 2.12 (2H, d, J=6.7 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: 521 (M + H)".

[0198]

(Example 44)
trans-6-[3-(3,4-dimethoxy~phenyl)-ureido] -3, 4-dihydro-1H-
isoquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl

ester



?234 ng, 90% as a yellow solid. IHNW (400 MHz, DVSO-d6): 8 (ppm =12.0
1H, brs), 9.07 (1H s), 8.84 (1H s), 7.53 (2H, d, J=1.9 Hz), 7.32 (1H,
s), 7.22 (1H, d, J=8.2 Hz), 7.16 (1H, dd, J=1.9 and 2.0 Hz), 7.10 (1H, d,
J=8.6 Hz), 4.52-4.47 (3H, m), 3.57 (2H, 76, -J=5.8 Hz), 2.75 (2H, t, J=6.1
Hz), 2.12 (2H, d, J=6.7 Hz), 1.95-1.91 (2H, m), 1.77- 1.73 (2H, m,

1.68-1.62 (1H, rr), 1.39-1.29 (2H, m, 1.12-1.02 (2H, m M (ESI) mz: 521

(M+H) :9[(%% (Exanpl e 44)

trans- 4- di met hoxy- pheny1l) - ur ei do] - 3, 4- di hydr o- 1Hi soqui nol i ne-2-carb
oxylic ac[lEq)rzllnucl%rQmerret hyl - cycl ohexyl ester - 76 - [0199] [Formula 44] HO
[ 0200] Met hyl ester (377 ng, quantitative yield) was obtained in the -
same way as in Exanple (1g) fromthe cgnmpoynd (221 ng) obtai ned in Exanple

(1f) and 3, 4-di net hoxy- pheny NSH(/(N 0%hi s methyl ester (377
e c@npou 181 ng, 55% as a white
H-s), 8.50 (1H. ),

7°22-7°18 (2H, m. 7.070(1H d, J=8.6 Hz). 6.86
P, 3.74 (3H, s), 3.71 (3H, s), 3.56 (2H, d, J=7.1
739>1.29 (2H, m), 1.12-1.02 (2H, m

solid. 11-1 NI\/R(
8.47 (1H, S) .
(2H S),
.61 (lHH90
[0200]

Methyl ester (377 mg, quantitative yield) was obtained in
the same way as in Example (lg) from the compound (221 mg)
obtained in Example (1f) and 3,4-dimethoxy~phenyl isocyanate
(0.11 mL). This methyl ester (377 mg) was hydrolyzed to obtain
the title compound (181 mg, 55%) as a white solid.

'H NMR (400 MHz, DMSO-d6): & (ppm)=12.0 (1H, s), 8.50 (1H, s),
8.47 (1H, s), 7.32 (1H, s), 7.22-7.18 (2H, m), 7.07 (1H, d,
J=8.6 Hz), 6.86 (2H, s), 4.49-4.45 (3H, m), 3.74 (3H, s), 3.71
(3H, s), 3.56 (2H, t, J=5.8 Hz), 2.75 (2H, t, J=5.9 Hz), 2.12
(24, d, J=7.1 Hz), 1.95-1.91 (2H, m), 1.77-1.74 (2H, m), 1.69-
1.61 (1H, m), 1.39-1.29 (2H, m), 1.12-1.02 (2H, m)

MS (ESI) m/z: 512 (M + H)*

[0201]

(Example 45)
trans-6-[3-(3-fluoro-4-methoxy-phenyl)-ureido]-3,4-dihydro-1H-
isoquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester

[0202]

[Formula 45]



M5 (ESI) miz: 512 (M+ H+. [0201] (Exampl e 45)

trans-6-[ 3- (3-fl uor o- 4- net hoxy- pheny1) - ur ei do] - 3, 4- di hydr o- 1Hi soqui nol i ne- 2
-carboxylic acid 4-carboxynet hyl -cycl ohexyl ester [0202] [Forrmula 45] - 77
- HO [ 0203] Met hyl ester (303 ng- 96% was obtained in the sane way as
in Exanple (1g) fromthe conpound (213 ng) obtained in Exanple (1f) and
3-fl uoro-4-net hoxy- phenyl isocyanate (124 ng). This nethyl ester (303 ny)
was hydrolyzed to obtain the title co ounq{(275 ng, 93% as a white solid.

I'H NVR (400 M-z, DMBO-d6): (UN_s)..8.84 (1H s), 8.59 (1H
ngﬂl 07 (2H, (3H s), 3.57 (2H

s), 7.50-7.46 (2H, m, J=9.

t, J=6.0 Hz), (2H, J57. ONGz) (2 62 (1H, n, 1.39-1.30
(2H, m, 1.18-1. , ﬁn/ws 500 ( D+, [ 0204]
(Exanpl e 46) |

trans- 6- [T 3- -phenyl)-ureldo]-3,4-dihydro-lHisoquinoIine-2-carboxyIi
c acid 4-carboxynet hyl - cycl ohexyl ester
[0203]

Methyl ester (303 mg, 96%) was obtained in the same way as
in Example (lg) from the compound (213 mg) obtained in Example
(1f) and 3-fluoro-4-methoxy-phenyl isocyanate (124 mg). This
methyl ester (303 mg) was hydrolyzed to obtain the title
compound (275 mg, 93%) as a white solid.

'H NMR (400 MHz, DMSO-d6): & (ppm)=12.1 (1H, s), 8.64 (1H, s),
8.59 (1H, s), 7.50-7.46 (2H, m), 7.31 (1H, s), 7.21 (1H, dd,
J=9.6 and 1.8 Hz), 7.12-7.07 (2H, m), 4.49-4.46 (3H, m), 3.80
(3H, s), 3.57 (2H, t, J=6.0 Hz), 2.75 (2H, t, J=6.0 Hz), 2.12
(24, 4, J=7.0 Hz), 1.95-1.91 (2H, m), 1.78-1.74 (2H, m), 1.69-
1.62 (1H, m), 1.39-1.30 (2H, m), 1.13-1.02 (2H, m)

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

[0204]

(Example 46f
trans-6-[3-(3-chloro-phenyl)-ureido]~-3,4-dihydro-1H-
isoquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester -

[0205]
[Formula 46]

vecancy



[0205] [Formula 46] - 78 - [0206] . Met hyl ester (5.16 g, 92% was
obtained in the sane way as in Exanple (Il g) fromthe conpound (3.89 @)
obtained in Exanple (1f) and 3-chl oro-phenyl isocyanate (1.90 g). This
met hyl ester (5.16 g) was hydrol yzed to76btain the title conmpound (3.98 g,
79% as a white solid. IHNW (400 Mz, DVMSO-d6): 5 (ppm=12.1 (1H, brs),
8 96 (1H, brs) 8.78 (1H, s), 7.72 (1H, s), 7.33 (1H, brs), 7.32-7.27 (1H,
, 1.24- ?% (2H m, 7.10 (1H, d, J=8.6 Hz), 7.01 (1H, d, J=7.4 Hz),
4 51-4. 4é 6 3.57 (2H, t, J=5.9 Hz), 2.75 (2H, t, J=5.8 Hz), 2.12
(2H, d, J=7. oMmylle%@e% 9 62Hg Mhos). GsLobt 2ka M chebbahdadilths M,
1.39-1.29 (2H, m,; -71.02 (2 m M (ESI) mz: 6 (M+ H-F. [0207]
(Test EXQW'E&aJn)pl(el) 1lar eg&r@t it0re orlATd erzye g) obMeld €17 YiRa MyBBe
prepared and stored according to the method described i n US2007/ 0249620.
(2) DGATX lifnhiabid G-y¢ractrosghertydsti socyarstreeact i ©h ol utlindrs eatimd t he
fol | owi ng conposition was incubated at roomtenperature (23C) for 30
m nut es: e]s‘i:@mMﬁr%s-Q%Clva(SplhySil@lYZ&dﬂ\ﬂwg’-@ltzairﬂ. iy i 11BSA, consowii 1, 2-

di ol eoyl - | ycerol (10-fold concentration of EtOH solution, 10% added),
10 gM [|4(é]-9 Iéloyl79(550Aa(Sa@pr"6§éitr?atséI3yld50 nCi/mol), 0.5%Triton X-100, the
DGAT1 en 88) obtained in Test Exanple 1( a and a test conmpound or
vehicl e ? MH3, s BMaPireR) 5@6&88@67125é gL nbrst al 8-R6r ddéti on

stop solYllQn & 78 (1u, s), 7.72 (18, s), 7.33 (1H, brs), 7.32-7.27
(l1H, m), 7.24-7.21 (2H, m), 7.10 (1H, d, J=8.6 Hz), 7.01 (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=5.8 Hz), 2.12 (2H, d, J=7.0 Hz), 1.95-1.91 (2H, m),
1.76-1.74 (2H, m), 1.68-1.62 (1H, m), 1.39-1.29 (2H, m), 1.12-
1.02 (2H, m)
MS (ESI) m/z: 486 (M + H)'
[0207]
(Test Example 1)
(1) Preparation of DGAT1 enzyme

DGAT]1 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-HCl (pH 8.0), 8 mM MgCl,, 1 mg/ml BSA, 0.3 mM 1,2-
dioleoyl-sn-glycerol (10-fold concentration of EtOH solution,
10% added), 10 uM ['*C]-oleoyl-CoA (approximately 50 mCi/mmol),
0.5% Triton X-100, the DGAT1 enzyme (10 ug) obtained in Test

Example 1(1), and a test compound or vehicle (DMSO/MeOH, 7:3

solution, % added), 50 pl in total. A reaction stop solution



- 79 - (70 1l11) consisting of |sopropan01/1 hept ane/ wat er (80:20:2, v/v/v)
was added to the reaction solution and stirred. Subsequently, mater (30
[1l) and 1-heptane (100 W) were added thereto and stirred. The 1-heptane

| ayer (50 Il1) was spotted onto a TLC-plrate and devel oped with a devel opi ng
sol vent consisting of 1-hexane/diethyl ether/acetic acid (85:15:1, v/v/v).
The radioactivity of the triglyceride fraction was quantified using BAS2500

Bio | Ly FUJLFI L d d,with th trol . The inhibit
activity GF Y e &ﬁa@u?%f AP S el SRR M 16t HRO T2 i & Shown

Pﬁl:ﬁ\tl)vatl ont)vwwas use Otgc;eokgc?%u%?je%tct%fz%%]Saéldpl&?a%%?%'%ﬁr% a’?gti

100- [ ( Radj ¢ t 8 ‘%[acrgy W
corrpound% %%c gérr%%ir?ﬁ)] Radi oa | VI ty of oént ro ](BacLl?gr ouenlaﬁ ]%(C?L%%d
The compeyrdsQf dmmplieschy.torde exhi tta% aa@%% 0(r5oh 6gherwalsnfyp@ttt%w rate

at the test conpound concentration of 1.9/ m. In this
cont ext, orle BGATA mhidid amd attvalidped e»sith S rmévéidspiregi $@lvd§net met hod
descri bed above. For exanple, mcrosones prepared fromthe small intestine,

fat tisswensgrstingofofl dexmles’ lethyl relthenfagite) aaydbeSuskd: bs the
DGAT enzyne. Mbreover, mcrosones prepared fromcultured cells (3T3-L1 fat
cells, rV/rYB(rV ly &Pt Eﬁééiofiéltl(‘z’éltb’sOfCé@@ trdgly cemdse fd—’élqtslorbt‘*@% or
cultured cells hi ghl ex ress DGAT can al so be used as_the DGAT enzyne.

Fur t her @RS yER pisdt L ByPpeltg eI tra) Y it ¢ ?%ﬂ{lﬂlth %‘%t raction

procedure _can be US.g q} r eff|C| nt | eval at i. a Iar t.est
corrpoundsCO]m % Short e 91 e “As |stDeV| (fé/ntacfromnct hése resutletSt

conpounds;. po[t%xgﬂ R{aess%gldﬂva%d %J@_)’&@(C@A et 21 4 N B 05 0w

bi oacti vi ty
In this context, the radioactivity at no reaction (0 minute

incubation) was used as background.
[0208]

Inhibitory Rate = 100-[ (Radiocactivity of sample
supplemented with test compound)-(Background)]/[ (Radiocactivity
of control)-(Background)]1x100

The compounds of Examples 1 to 46 exhibited a 50% or
higher inhibitory rate at the test compound concentration of
0.05 pg/ml.

[0209]

In this context, the DGAT inhibitory activity test is not
limited to the method described above. For example, microsomes
prepared from the small intestine, fat tissue, or liver of
animals (e.g., rats or mice) may be used as the DGAT enzyme.
Moreover, microsomes prepared from cultured cells (3T3-L1 fat
cells, primarily cultured fat cells, Caco? cells, HepG2 cells,
etc.) or cultured cells highly expressing DGAT can also be

used as the DGAT enzyme. Furthermore, flush plates



(Test Exanple 2) The DGAT1 enzyme is inportant for the digestion and
absorption of triglycerides, and the inhibition of DGAT1l in the smal
i ntestine suppresses the absorption of triglycerides. The in vivo activity
of its DGATL1 inhibitory effect was eval gated with the suppressed absorption
of triglycerides after fat |oading as an index. Male C57BL/6N mce (7-12
weeks ol d, body weight: 17-25 g, Charles R ver Laboratories Japan Inc.)
fasted oy i r i.g .Q__Vehi cl p. 1, Vehi ou ,
each test(%(r:e%lr}?%gltg% ésogé%tt oq:ee\(/j(anultl(?rhe glhjve%}?tcﬁgarecot(%ﬁ% o e %ﬁgﬂl%el Ut ggs%)u%é;lgeach
test co n L & d I \@[Pﬁtg:g I ﬁgm 1 sf.ered
(5 n/ kg;%?) l]‘!Af% tfgécgal%élijcg n t"!ggﬁga%g%%og%o%% n |palge&?§thé|:){)?téo%{n & ste
(Pluroni gFt2&rtSicgma- Al drich Corp., 1 g/ kg, 20% by wei ght dissolved in
saline) was intraperitoneally adm nistered (5 nL/kg) to each group.
| nredi at glop 1tohereafter, distilled water for the Vehicle group 1 or a 20%
fat-containing emulsion (Intralipid 20 TERUMO CORP., Japan) for the
Vehi cl e groupA2 amdethdenompoundtgeeepsenerle sor alompcathnisniost erhed drteereetto
(0.2 m./nouse). After a given tine of 1 to 4 hours after admnistration,
bl ood wagnggintéenedafvicopridied ieaitl BT dmhiidel feghtb e ricitey- and - 81 -
pl asma was imedi ately separated and col |l ected. Then, the triglyceride
concent r a0i%drtli n pl asma was neasured using a comercially available kit
(Triglyceride E—Teséfygko: Wako Pure Chem cal Industries, Ltd.). In this
met hod, tHESTadeRAPLEr &ti on of the hydrolysis of triglycerides are
triglycerides e s) | de : |1 retein.lipase i.nhibito
suppresses trFg%ygééFgeéﬁgkhghgsbﬁggargggﬁ ?ﬁatqpﬁe a g&&ﬁ%a 6d% n the
bl 00d. ThEs® ARLiued f KOG OIS A RX QRN AU, ,NANAeNOHS A} 0l yper | des
h e abs

rel eased fromthe |iver. triglyceri orption suppressive activity

of each test weIMOURt s (2l Subptess basede0nplsheraUat ian shayn, hel oye by
renoving the influence of the endogenous triglycerides. In this context,

each testTheonpoundonastieparatcd yi tcomfdATIed o hiaver nae i fddwence on the

concentration of the endogenous triglycerides.
evaluated with the suppressed absorption of triglycerides
after fat locading as an index. Male C57BL/6N mice (7-12 weeks
old, body weight: 17-25 g, Charles River Laboratories Japan
Inc.) fasted overnight were assigned to Vehicle group 1,
Vehicle group 2, and each test compound group, to which a
vehicle (0.5% methylcellulose) or each test compound (1 to 10
mg/kg) suspended in vehicle was orally administered (5 mL/kg).
After a given time, a lipoprotein lipase inhibitor (Pluronic-
F127: Sigma-Aldrich Corp., 1 g/kg, 20% by weight dissolved in
saline) was intraperitoneally administered (5 mL/kg) to each
group. Immediately thereafter, distilled water for the Vehicle
group 1 or a 20% fat-containing emulsion (Intralipid 20%:
TERUMO CORP., Japan) for the Vehicle group 2 and the compound
groups were oraily administered thereto (0.2 mL/mouse). After

a given time of 1 to 4 hours after administration, blood was

collected from the tail vein or the right ventricle, and



[ 0212] Triglyceride absorption suppressive activity (% = 100-

[ (Triglyceride concentration of each test conpound group)- (Triglyceride
concentration of Vehicle group 1)]/[(Triglyceride concentration of Vehicle
group 2)- (Triglyceride concentration-oBiVehicle group 1)]x100 The
conpounds of Exanples 1 to 46 exhibited 60% or higher triglyceride
absorption suppressive activity at a dose of 10 ng/ kg or lower. [0213] -

82 - As | i dent th I d ft t
i nventi o aaS\I/rlleaSé”)%\ésleﬁegnetJJtaQCm )g/gseepa&rgasu é:l g@ s%n%%?%ssﬂ\l}) rﬁc?ﬁ e(?nty
[0214] (E%%@@%]Qee Qoncentral\@l 15%}#1 85 (s e}zgwgkés% a body

wei ght : |l es R ver La orat ries apan were T ndivi dual | y

noused andyhad ana ok {240 ot T ot 294 801 1045 keal 0oy Beseangho D et s,

Inc. D12451) for 1 week or longer for acclimatization. Based on the food

i ntake dufirag drkeniRerl othdudier il malisd wer e tequdlilsy rssicined o experinent al
groups and fasted overni ght. Then, a vehicle (0.5% nethyl cellul ose) or each

t est conpeanchi(sk rtax ith nof kg)e suisgpendeckim Viabs o4 el miash Ot @t | yupohe ssst er ed
(10 nL/kg) to each group. 30 mnutes after adm nistration, the animals were
fed on a thighyicatoldisats cind niel Yasodidan ake Wes eesdredcs hioat sthaét er
initiation of feeding. The feeding suppressant activity of each test
conpound YHas lyslegiicse  Ira SetF Wi k3t e giuat ilom heowm- bdlheke [ 0215] Feedi ng

suppr essant t| Vit (Food i ntake of Vehicle group)-(Food intake of
each testt% Gérsol%‘)e] /C{e(qﬁo"c?djl TRk e Wt VehF e g?’b%?l]“%i%o

trlglycerldes absorbed in the gastrointestinal tract and
.endogenous triglycerides released from the liver. The
triglyceride absorption suppressive activity of each test
compound was calculated based on the equation shown below by
removing the influence of the endogenous triglycerides. 1In
this context, each test compound was separately confirmed to
have no influence on the concentration of the endogenous
triglycerides.
[0212]

Triglyceride absorption suppressive activity (%) = 100-
[ (Triglyceride concentration of each test compound group)-
(Triglyceride concentration of Vehicle group
1)]1/[(Triglyceride concentration of Vehicle group 2)-
(Triglyceride concentration of Vehicle group i)]xlOO

The compounds of Exampies 1 to 46 exhibited 60% or higher
triglyceride absorption suppressive activity at a dose of 10
mg/kg or lower.

[0213]



The conpound of Exanple 2 exhi bited 70% f eedi ng suppressant activity at a

dose of 3 ng/kg. [0216] As is evident fromthese results, conpounds of
the present invention have an excell ent feeding suppressant ef fect . [ 0217]
- 83 - In this context, the high-Bat-diet used as feed is not limted

to the above-nentioned high-fat diet. For exanple, feed for rodents
containing 45 to 60%triglycerides as calories can be used. [0218]

Formul ation ExampLe by oCapsUL e Compaund ol \XamlLg 2,010 3%% T35 8e428

mg Corn star gneS|unlstearate
invention have excellent trlglycerlde absorption suppressive
activity.
[0214]

(Test Example 3)

Male C57BL/6N mice (7-12 weeks old, body weight: 17-25 g,
Charles River Laboratories Japan Inc.) were individually
housed and fed on a high-fat diet (fat content: 45 kcal%:
Research Diets, Inc. D12451) for 1 week or longer for
acclimatization. Based on the food intake during the period,
the animals were 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 féod intake was measured 6 hours after initiation of
feeding. The feeding suppressant activity of each test
compound was calculated based on the equation shown below.
[0215]

Feeding suppressant activity (%) = [(Food intake of
Vehicle group)-(Food intake bf each test compound
group) ]/ [ (Food intake of Vehicle group)]1x100

The compound of Example 2 exhibited 70% feeding
suppressant activity at a dose of 3 mg/kg.

[0216]

As is evident from these results, compounds of the present

invention have an excellent feeding suppressant effect.

[0217]



A powder of this fornmulation is mxed and passed t hrough a 60- nmesh sieve.
Then, this powder is charged into 250 ng of gelatin capsule to prepare a
capsule. [ 0219] Formul ati on Exanple 2: Tabl et Conpound of Exanple 2 or 350
ng Lactosel26 ng Corn starch23 ng MagresiBum stearatel ng 200 ng A powder of
this fornulation is m xed, granulated using a corn starch paste, then
dried, and then conpressed into a tablet (200 ng/tablet) using a tableting
machi ne. This. ta sugal: e ccarding t ee

| ndustri al App%lgé %|%?gtggﬁzo%% %%%k'%-% 5ﬁh3!Lgﬁ?ﬁéﬂhH%§ent |§bent|on or

a phar magalpgicaldy %%@&Mﬁné@éfoﬁ@&rﬁf’e}?h@& al; exceldantg %lﬁ as a

inhibitory effect and feedi ng suppressant fect and 1s thus
phar maceytdcalr A98Mdents containing 45 to 60% triglycerides as
calories can be used.

[0218]

Formulation Example 1: Capsule

Compound of 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.

[02109]

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 tablet
(200 mg/tablet) using a tableting machine. This tablet can be

sugar-coated according to need.



- 8 - dains [Caiml]

Trans-6-[3- (2, 4-di f| uor o- pheny1) - ur ei do] - 3, 4- di hydr o- 1Hi soqui nol i ne- 2- car bo
xylic acid 4-carboxynet hyl -cycl ohexyl ester,

trans-6-[ 3-(2-chl oro- phenyl) - ur ei do] - 3, 44dihydr o- 1Hi soqui nol i ne- 2- car boxyl i
c acid 4-carboxynet hyl -cycl ohexyl ester,

trans-6-[ 3-(2, 3-di fl uoro-phenyl)-ureido] -3, 4-di hydr o- 1H soqui nol i ne- 2-car bo
xylic acid 4-car.hax t-hyl_scycl.ohexyl ester,

trans- 6- ggff?%}ggf%%§%g¥bk§ﬁ§f)-ureido]-3,4-dihydro-lHisoquinoIihe-2-carbo
xylic aci@do4pgar boxynet hyl -cycl ohexyl ester,
trans-6-[3-(2,6-difluoro-phenyl)-ureido]-3, 4-di hydr o- 1H soqui nol i ne-2-car bo
xylic acid 4-garbayyaBthyk- eyel ghexyhtesh@ention or a pharmacologically
trans-6-[ 3-(2-fl uoro-3-nethyl - phenyl)-ureido] -3, 4-di hydr o- 1Hi soqui nol i ne- 2-
car boxyl iaecagitdbd-eCcarhax pmeidad - ¢y ehexadcesiett DGAT inhibitory

trans-6-[ 3-(2-fl uoro-5-nethyl -phenyl)-ureido] -3, 4-di hydro- 1H soqui nol i ne- 2-
car boxyl ie¢ facitd ahdc delodyetstwdpreysdaoieyfifest eind is thus useful as a
trans-6-[3-(2-fluoro-4-methyl -phenyl)-ureido] -3, 4-di hydro- 1H soqui nol i ne- 2-
car boxyl PeageegeatégeBorgedtthyl - cycl ohexyl ester, - 86 -

trans-6-[ 3-(2-fl uoro-6-nethyl -phenyl)-ureido] -3, 4-di hydro- 1H soqui nol i ne- 2-
carboxylic acid 4-carboxynet hyl -cycl ohexyl ester,



trans-6-[3-(3-chl oro-2-fl uoro-phenyl)-ureido] -3, 4-di hydro- 1H soqui nol i ne- 2-
carboxylic acid 4-carboxynet hyl - cycl ohexyl ester, '
trans-6-[ 3-(4-chl oro-2-fl uoro-phenyl)-ureido]-3, 4-di hydro- 1H soqui nol i ne- 2-
carboxylic acid 4-carboxynet hyl -cycl ohegygl -est er,

trans-6-[ 3-(5-chl oro-2-fluoro-phenyl)-ureido] -3, 4-di hydro- 1H soqui nol i ne- 2-
carboxylic acid 4-carboxynet hyl - cycl ohexyl ester,

trans-6-[ 3-(2-chl oro-6-fluoro-phenyl)-ureido] -3, 4-di hydro- 1H soqui nol i ne- 2-
carboxylic acid 4-carboxynethy|-cycloﬁg§§wsester,
trans-6-[3-(2,3,4-trifluoro-phenyl)-ureido]-3,4-di hydro- 1H soqui nol i ne-2-ca
rboxylic acid 4-carboxynet hyl -cycl ohexyl ester,

trans- 6- [[31G3nf16-trifluoro-phenyl)-ureido]-3,4-di hydro-1H soqui noli ne-2-ca
rboxylic acid 4-carboxynet hyl -cycl ohexyl ester,

trans- 6- [ 3- (27thHere@=-43trif huar emabhyl-ppRey ) uweaiddql-33,44-dihydro-1H-

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

t rans- 6- [i3o@@ritnailfilneeroeret dind xyahen yl)i-dirdet ckodb &k vinek hy o @y dHbiseeydl nol i ne- 2-
carboxylic acid 4-carboxynet hyl -cycl ohexyl ester, - 87 -

trans- 6- [e3LE4-f | uoro-2-trifl uoronethyl - phenyl)-ureido] -3, 4-

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

t r ans- 6- [(F3ns- et (Foxiy - eneyirhsieny Dutifidd do] 3 /34 22 disa@r ol HH soqui nol i ne- 2
- carboxylic acid _4-carboxynet hyl -cycl ohexyl ester,

t rans- 6- [FO@LERHGME A THRATIRAX PN PO-driei YR sl T X A et nol i ne- 2-
carboxylic ,acid 4-carboxynet hyl - cycl ohexyl ester,

trans-6-f§*f§3fluoro-3-trif|uoronethyl-phenyl)-ureido]-3,4-

Py 0 o0l e AR e sty el ot et
di hydr o- 1EJ8QaW1NQld-ne-Zn G800 i aei A 4 qarboxwmel hyd cychiohexyl ester,
ester,
trans-6-[3-(2,5-difluoro-phenyl)-~ureido]-3,4-dihydro-1H-
isoquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester,
trahs—6—[3—(2,6—difluoro—phenyl)—ureido]—3,4—dihydro—lH—
isoquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester,
trans-6—-[3-(2-fluoro-3-methyl-phenyl)-ureido]-3,4-dihydro-1H-
isoquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester,
trans-6-[3-(2-fluoro-5-methyl-phenyl)-ureido]-3,4~-dihydro-1H-
isoguinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester,
trans-6-[3-(2-fluoro-4-methyl-phenyl)-ureido]-3,4-dihydro-1H~-
isoquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl

ester,



trans-6-[ 3-(2, 4-di net hyl- phenyl) - urei do] - 3, 4- di hydr o- 1H soqui nol i ne- 2- car bo
xylic acid 4-carboxynet hyl -cycl ohexyl ester, _
trans-6-[ 3-(2, 4-di chl oro- phenyl) - urei do] - 3, 4- di hydr o- 1H soqui nol i ne- 2- car bo
xylic acid 4-carboxynet hyl - cycl ohexyl _esgtger,
trans-6-[3-(2-fluoro-6-trifluoronethyl-phenyl)-ureido]-3,4-

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

trans- 6-[ 3- (4-chl oro-2- net hyl - phenyl) - urei do] - 3, 4- di_ hydr o- 1Hi soqui nol i ne- 2-
carboxyH?féﬁﬁ_'Zﬁ%éy%Bgﬁﬁﬁﬁﬁﬁ%Wﬁgh¥%@R§?n%i}é??elgog85L4"dlhygro‘?H‘
trans-6-[.3-(2-.chloro- 35 et hyl - phenyl) - ur gi do].- 3, 4- di hydr o- 1Hi sogui nol i ne- 2-
car boxyl ilgsogélllﬁmzll-lcnaer gzogarr%{%fﬁlcﬁ/cﬁ 0 %x@l gaelskf%?{},’me{hyg cyct‘oﬁegyi

trans- 6- [3r(4- chl oro-2-trifluoronethyl - phenyl)-ureido]-3, 4-

di hydr o- TH1 soqui nol i ne- 2- car boxyl i ¢ aci d 4-car boxynet hyl cycl ohexyl ester,

trans- 6- [3-drgs-chl Pjﬂcﬂ:éﬂlicfﬂdlﬂzﬂf@km&:@b@ﬁyﬂ?=Hf@i8‘8% =§f #=dihydro-1H-

di hydr o- 1H-i soqui nol I ne- 2- car boxyl i c acid 4-carboxynet hyl cycl ohexyl ester,
t rans- 6- [i3xd@rifrl aloiroe 4> 1t 1y x e yalg + dir £+ o b Sx dmélt hyde ey d Hbsegyi nol i ne- 2-
carboxylic acid 4-carboxynet hyl -cycl ohexyl ester,
trans- 6- [€34e%;,5-di f| uor o- phenyl) - urei do] - 3, 4- di hydr o- 1Hi soqui nol i ne- 2-car bo
xylic acid 4-carboxynet hyl -cycl ohexyl ester, _
t r ans- 6- [(3qr&int by ot4=-dhwro=phehiydy o wplet el - 3ude dididd od 1¢i 8pdudnblt ne- 2-
car boxylic acid 4-carboxynethyl -cycl ohexyl ester,
t rans- 6- (R B s 11 SR L Urast 1o 4 scac ke ryae bo 1 H sBelp ek he- 2- car bo
xylic acid 4-carboxynet hyl -cycl ohexyl ester,
trans-6-F§ﬁf§QChloro-4-nethy|-phenyl)-ureido]-3,4-dihydro-lHisoquinoIine-Z-
car boxyl i.c acL%}A-_a oxymet hyl -cycl ohexyl ester, . _ Yy v
trans- 6- [t‘or‘—”(réS 2di fre{inglp%reonyﬂl)ﬁu Oe%%o‘ﬁ%‘}}ﬁ- i Pyt 32 hHE s bl BT Rel 2- car bo
xylic amﬂ%6&&¥H5¥99@H§JBQfﬂé@§f¥59%@i&ﬁﬁg%arboxymethyl—cyclohexyl
ester,
trans-6-[3-(2-chloro-6-fluoro-phenyl)-ureido] -3, 4-dihydro-1H-
isoquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester,
trans-6-[3-(2,3,4-trifluoro-phenyl) -ureido] -3, 4-dihydro-1H-
isoquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester,
trans-6-{3-(2,4,6-trifluoro-phenyl)-ureido]-3,4-dihydro-1H-
isoquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester,
trans-6-[3-(2-fluoro-4-trifluoromethyl-phenyl)-ureido]-3, 4-
dihydro-1lH-isoquinoline-2-carboxylic acid 4-carboxymethyl-
cyclohexyl ester,
trans-6-[3-(2-trifluoromethyl-phenyl)-ureido]=-3, {-dihydro-1H-

isoquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl

ester,



- 89 -

trans- 6- [ 3- (3- chl or o- 2- net hyl - pheny1) - ur ei do] - 3, 4- di hydr o- 1Hi soqui nol i ne- 2-
carboxylic acid 4-carboxynet hyl -cycl ohexyl ester,

trans-6-[3-(2, 3-di chl oro-pheny1l) - ur ei dog53,-4- di hydr o- 1H soqui nol i ne- 2- car bo
xylic acid 4-carboxynet hyl -cycl ohexyl ester,

trans-6-[ 3-(4-fluoro-3-nethyl - phenyl) - ureido] -3, 4-di hydro- 1H soqui nol i ne- 2-
car boxylic acid 4-carhbo ynethﬁ%-c cl ohexyl ester, , ~

Cr e b (505 S Tl By 15 i o ey it T e S P 5ot hof i he- 2- car b
oxylic acj.d 4;carhoxynet hyl -.cycl chexyl, ester . N _
trans-6-H£ﬁ¥gaﬁ ?gﬁ%% q%%é%?ﬁ 2%f§%&ﬁ%¥géﬁcﬁ?@%r%-i?f%%ﬁMW%B?Y%e-2-carbo
xylic aci -§§% XY, yl -cycl ohexyl ester,

trans-6-[ fiB-c>$§?5¥§%ﬂ%thoxy-phenyl)-ureido]-3,4-dihydro-lHisoquinoIine-2

- car boxyld G racigl d-carheeHmihy =ewal dneffBkreido] -3, 4-dihydro-1H-
trans-6-[ 3-(2-fl uoro-3-net hoXy- phenyZ) - urei do] - 3, 4- di hydr o- 1H soqui nol i ne-2

- car boxylilgo g MrearboarRiyl + € yad ohexyta 856 8fmethyl-cyclohexyl

trans-6-[ 3- (3, 5-di chl oro- phenyl) -ureido] -3, 4-di hydr o- 1H soqui nol 1 ne- 2- car bo
xyli c aciestemcar boxynet hyl - cycl ohexyl ester,

trans-6-[ 3- (3, 4-di net hoxy- phenyl) - urei doj] - 3, 4- di hydr o- 1H soqui nol i ne-2-carb
oxyl i ¢ adirhrsdar boxipretthyd -acycirohexyd -mwtey ] ) —ur@pde] -3, 4-dihydro-1H-
trans-6-[3-(3-fluoro-4-nethoxy-phenyl)-ureido]-3, 4-di hydro- 1H soqui nol i ne-2
- car boxy |4iS® B U-rearbeaReeiid 1 &t ohekytadageyme gy l-cyclohexyl

trans-6-[ 3-(3-chl oro- phenyl) - ureido] -3, 4-di hydr o- 1H soqui nol i ne- 2- car boxyl i
c acid 45 xymet hyl - cycl ohexyl ester

trans-6-[3-(2-fluoro-3-trifluoromethyl-phenyl)-ureido]-3, 4-
dihydro-1lH-isoquinoline-2-carboxylic acid 4-carboxymethyl-
cyclohexyl ester,
trans—6—[3—(2—fluoro—5—trifluoromethyl—phenyl)—ureido]-3,4—
dihydro-1lH-isoquinoline-2-carboxylic acid 4-carboxymethyl-
cyclohexyl ester,
trans-6-[3-(2,4-dimethyl-phenyl) -ureido] -3, 4-dihydro-1H-
isoguinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester,
trans-6-[3-(2,4-dichloro-phenyl)-ureido] -3, 4-dihydro-1H-
isoguinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester,
trans-6-[3-(2-fluoro-6-trifluoromethyl-phenyl)-ureido]-3, 4-
dihydro-1lH-isoquinoline-2-carboxylic acid 4-carboxymethyl-
cyclohexyl ester,
trans-6-[3-(4-chloro-2-methyl-phenyl)-ureido] -3, 4-dihydro-1H-
.isoquinoline—Z—carboxylic acid 4-carboxymethyl-cyclohexyl

ester,



or a pharnmacol ogically acceptable salt thereof. [daim 2] An

acyl -coenzyne A: diacyl glycerol acyltransferase inhibitor conprising as an
active ingredient thereof a conpound or pharmacol ogi cally acceptable salt
thereof according to claiml1l. [Claim3]g8s - A feeding suppressant and/or
an anorectic conprising as an active ingredient thereof a conpound or

phar macol ogi cally acceptable salt thereof according to claiml. [C aim 4]

A phar MGG Cal_ CopOSI AN, CONBISI NG, A%, o, 4eLlveo | ngr edient, L hiey gof a
#gg q I}a]bl N nﬁ 19

conpound or phar ol ogi cally accep es t hier'eof - accor di 'aim 1

[0 al m Sk soqus nthe iALmeetl ealc comes) 1o acaording 1o chalm g, wherein
the pharnaceutical conposition has an acyl-coenzyne A ditacyl glycerol

acyl transfsrease inhibitory effect. [ aim 6] The pharnaceuti cal
conposition according to claim4, wherein the pharmaceutical conposition

has a feediang -sufip-egsanil efd-extt @i ofr aie aner-estié ey Bf f@ed ido - 914 -
dihydro-lH-isoquinoline-2-carboxylic acid 4-carboxymethyl-
cyclohexyl ester,
trans-6-[3-(2-chloro-4-trifluoromethyl-phenyl)-ureido]-3, 4-
dihydro-lH-isoquinoline-2-carboxylic acid 4-carboxymethyl-
cyclohexyl ester,
trans-6-[3-(3-fluoro-4-methyl-phenyl)-ureido]-3, 4-dihydro-1H-
isoquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester,
trans-6-[3-(3,5-difluoro-phenyl)-ureido]-3, 4-dihydro-1H-
isoquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester,
trans-6-[3-(3-chloro-4-fluoro-phenyl)-ureido]-3,4-dihydro-1H-
isoquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester,
trans-6-[3-(3,5-dimethyl-phenyl)-ureido] -3, 4-dihydro-1H-
isoquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester,
trans-6-[3-(3-chloro-4-methyl-phenyl)-ureido]-3,4-dihydro-1H-
isoquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester,
trans-6-[3-(2,3-dimethyl-phenyl)~ureido]-3, 4-dihydro-1H-
isoquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl

ester,



[C aim 7] The pharnmaceuti cal conposition according to claim4,

wherei n the pharmaceutical conposition is intended for the treatnent and/or
prevention of a di sease whose synptons are treated, inproved, alleviated
and/or 'prevented by inhibiting acyl-coemzyne A: diacyl gl ycerol

acyl transferase such that triglyceride synthesis is inhibited, resulting in
suppressed absorption of triglyceride. [C aim 8] The phar naceuti cal

[t ended TarLRG oot HEHC GReT 81 HHCV ST N bT- S IS Cate! ahbee Byt om

:L; t;ggﬁ%‘g’rﬁf lZ}H lg':ﬁac_’y% _gc}gy%\éér%{leigccy t r%%?%%%%%@ﬂ%ﬁp{ﬂhg% %%%?g%%rl de

synthesi sdtsd nhibited. [Caim9] The pharmaceutical conposition
according to claim4, wherein the pharnmaceutical conposition is intended

for the tdreatgvent|and/ of-pravientd-ghady adi pasi dy) - opesiiyyahypenli pi dem a,
hypertriglyceridema, lipidosis, insulin resistance syndrone, inpaired

gl ucose ticdlcenanmed,irdi-gbetagyoxdilabetd i € ofptd clad % gnst i y et ydi aigediyabet i ¢
peri pheral neuropathy, diabetic nephropathy, diabetic retinopathy, and

di abet i c aF®angi opat hy), cataract, gestational diabetes nellitus,

nonal cohol i ¢ st eatohepatitis, polycystic ovary syndrone, arteriosclerosis,
at her osclté@Pesi~ - (diabfetd W atdrer vt ter b e ny sbhiens tdhbab + 4 Ui Serdeo- bl -
bulima. [Caim10] - 92 - . The CE)har maceut i cal conposjtion according
to cl ai m$CWHE e G e PHANRCET 132 cOMRBPIF BV I nE¥RER¥eT Bt t he
treatnent__and/ or prevention of adiposity or obesity. [Caim11] The
phar macedtd ¢al’ conposition according to claim4, wherein the pharnmaceuti cal

composi t,0n,Iss ended fan e L salimot) andl of, preveni 10, of - gyabet es.

r
[Claim1l _ of’ ‘a conpoun _rrﬁaco oglg_af’l y acceptable salt
ther eof aceRRdiRg it -ol-aldPrlx f10fc RICNCE NG, A PRARIBCEULE A o G oRPPSi i on.

[Caim13]
ester,
trans-6-[3-(3,4~-dichloro-phenyl)-ureido]-3, 4-dihydro-1H-
isoquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester,
trans-6-[3-(3-chloro-4-methoxy-phenyl)-ureido]-3,4-dihydro-1H-
isoguinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester,
trans-6-[3-(2-fluoro-3-methoxy-phenyl)-ureido]-3,4-dihydro-1H-
isogquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester,
trans-6-[3-(3,5-dichloro-phenyl)-ureido] -3, 4-dihydro-1H-
isoquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl
ester,
trans-6-[3-(3, 4-dimethoxy-phenyl)-ureido]-3,4-dihydro-1H-
isoquinoline-2-carboxylic acid 4-carboxymethyl-cyclohexyl

ester,



The use according to claim 12, wherein the pharnmaceutical conposition is a
conposition intended for the treatnent and/or prevention of adi posity,
obesity, hyperlipidem a, hypertriglyceridema, |ipidosis, insulin

resi stance syndrone, inpaired glucose tdagjerance, diabetes, diabetic
conplications (including diabetic peripheral neuropathy, diabetic

nephr opat hy, di abeti c retinopathy, and di abeti ¢ macroangi opat hy), cataract,

|_d t hol t oh itis, | t
ovary Sy CarToH ottt 5t SO ERRaY oskrar boru e aRdhacy d-aRRyEBYSLAS
at her oscl gr §noi§&§§?18aP€8x% SEas§ 4 0L, bulim gth&EL%Xgh18%1XFster|ng .

nmet hod for tfeating and/ or preve |ng a di séase, corrp
phar macol ogi cal |y ef fective anbunt of a conpound or pharmacol ogically
acceptabl e sal't ther eof according to claiml to a warm bl ooded animal . -

93 - [C aimaddie- [3- (Fhen et boshaeeor diipgi §8) chamyidyqwhergin the di sease
is adiposity, obeS| ty hyper |l i pi dem a, hypertr| gI yceri dem a, lipidosis,

insulin rxanufnm&nmawa#¢umbox@pﬁ¢r@dlglme@éebbgyﬁéanﬁ@rcybabﬁb§§1 di abeti c
conplications (including diabetic peripheral neuropat di abetic

nephr opatdstedi abeti c retinopathy, and di abeti c macroangi opat hy), cataract,
gestational diabetes nellitus, nonal coholic steatohepatitis, polycystic
ovary syl cmhahasebasi @ bby sacaepierlbbe| absi shedeabet i c

at heroscl erosjs,_ischem c heart disease, or bulima. [Caim16] The
met hod ac[&}raﬂ‘i“h@]to claim 14 or 15, wherein the warm bl ooded animal is a

human. .
An acyl-coenzyme A: diacylglycerol acyltransferase

inhibitor comprising as an active ingredient thereof a
compound or pharmacologically acceptable salt thereof
according to claim 1.

[Claim 3]

A feeding suppressant and/or an anorectic comprising as an
active ingredient thereof a compound or pharmacologically
acceptable salt thereof according to claim 1.

[Claim 4]

A pharmaceutical composition comprising as an active
ingredient thereof a compound or pharmacologically acceptable
salt thereof according to claim 1. |
[Claim 5]

The pharmaceutical composition according to claim 4,
wherein the pharmaceutical composition has an acyl-coenzyme A:
diacylglycerol acyltransferase inhibitory effect.

[Claim 6]

The pharmaceutical composition according to claim 4,

wherein the pharmaceutical composition has a feeding

suppressant effect and/or an anorectic effect.



[Claim 7]

The pharmaceutical composition according to claim 4,
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.

[Claim 8]

The pharmaceutical composition according to claim 4,
wherein the pharmaceuticzal 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.

[Claim 9]

The pharmaceutical composition according to claim 4,
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.

[Claim 10]



The pharmaceutical composition according to claim 4,
wherein the pharmaceutical composition is intended for the
treatment and/or prevention of adiposity or obesity.

[Claim 11]

The pharmaceutical composition according to claim 4,
wherein the pharmaceutical composition is intended for the
treatment and/or prevention of diabetes.

[Claim 12]

Use of a compound or pharmacologically acceptable salt
thereof according to claim 1, for producing a pharmaceutical
composition.

[Claim 13]

The use according to claim 12, wherein the pharmaceutical
composition is a composition intended for the treatment and/or
prevention of adiposity, obesity, hyperlipidemia,
hypertriglyceridemia, lipidosis, insulin resistance syndrome,
impaired glucose tolerance, diabetes, diabetic complications
(including diabetic peripheral neuropathy, diabetic
nephropathy, diabetic retinopathy, and diabetic
macroangiopathy), cataract, gestational diabetes mellitus,
nonalcoholic steatohepatitis, polycystic ovary syndrome,
arteriosclerosis, atherosclerosis, diabetic atherosclerosis,
ischemic heart disease, or bulimia.

[Claim 14]

A method for treating and/or preventing a disease,
comprising administering a pharmacologically effective amount
of a compound or pharmacologically acceptable salt thereof

according to claim 1 to a warm-blooded animal.



[Claim 15]

The method according to claim 14, wherein the disease is
adiposity, obesity, hyperlipidemia, hypertriglyceridemia,
lipidosis, insulin resistance syndrome, impaired glucose
tolerance, diabetes, diabetic complications (including
diabetic peripheral neuropathy, diabetic nephropathy, diabetic
retinopathy, and diabetic macroangiopathy), cataract,
gestational diabetes mellitus, nonalcoholic steatohepatitis,
polycystic ovary syndrome, arteriosclerosis, atherosclerosis,
diabetic atherosclerosis, ischemic heart disease, or bulimia.
[Claim 16]

The method according to claim 14 or 15, wherein the warm-

blooded animal i1s a human.



