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GPR-120, and is therefore useful as
an appetite regulator, an anti-obesity
agent, a therapeutic agent for diabetes,
a pancreatic beta differentiating cell
growth enhancer, a therapeutic agent for

metabolic syndrome, a therapeutic agent for a gastrointestinal disease, a therapeutic agent for a neuropathy, a therapeutic agent for

a mental disorder, a therapeutic agent for a pulmonary disease, a therapeutic agent for a pituitary hormone secretion disorder or a

lipid flavoring/seasoning agent. The arzlllkyl carboxylic acid compound is represer%ted by the general formula (I). (I) wherein the

ring Q represents a pyridyl or the like; R represents a Cy_¢ alkyl group or the like; R™ represents a hydrogen atom, a Cy_4 alkyl group

or a Cy4 alkoxy group; m and n independently represent an integer of 1 to 5; and X represents an oxygen atom, a sulfur atom or
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-NR’- [wherein R represents a hydrogen atom or a Cy, alkyl group].
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JEREHELESZ— (GPCR) OEBHZEDERS E LTEET AR
HiF, EREEHEIR. ERBIEER . BRSNS RERERl, 2 FRY
Y7 vy Fr—AREA, HLREBIGEE, MREEIAEE, BiEELRE
. MREBIRERE., TEERRLVE VSR EERERER OIEE Bk THERHC B
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GPCRIZ. MRIREZEBLCHEETILESF—THY., MBESANDD
BEDV AT FEREE LTRITERY, TOBEREMBADGZ 7 BiITE
BLUESELEES, GPCROBE LEO®BHIZ, MIEKELZ 7TEHEBLTWVWS
& ThbH, GPCRIZ, BHEDIFH YV FEFEAETAHAZ LIk T, #HERK
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BB E Y T FeTHGH U RIEHRERLVE7Z— (GPCR) &L
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TEMZAKGPRL 201k, BE. M. MRSITEEL, BITBE g
BOICHEET L, £, GFURXIEHBLE T X—THB142731LES
=L 9B5%DTI/BE—HEETAI LML TWS, BEICEETS
GPR120%FEFTHMIIL. GPR12O0FEBFIFAVHF L RELTD
BB A ERESER L, IAHITUERTFFRFL (GLP—1), 3L A bF
=Y (CCK) REDBERNELVRTF FEEHT Iz B8ambhTn3,
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RREEEI S I2WELTERIIRETA R LICED, A VR UHWTTEIC
PERIR O TR A B, HAK SR ;5ﬁM@%T£®ﬁ%‘ﬁmmﬁ
ERICLPEBOTFHETBEREZOND, IHIT, ZNDLTF FixhR
THEMBOMERICEET S, £¥7-. GPR 1 2 0XBEUSMCH. TERIE,
JERS BB L OFICEEL, TREFNOBRECEERFHEXZ LTS, TEHR
TIXTFREB VT MR, SIS CIXE S RIEE, FTHERE~DH
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ZITHHTHLNZIL, HET, GTO1IRIRTIFROY Fr FEiR5b{k
EMERLPC LE, L0 EEMICR. BEBEZBRET IO 0OEEMERY
DD DILEDEREL, TOEBEHLELTHTY VB, TV VB, I U R
FUB, RETHIA VR, SNVIF U, ATTIV VB, TIX VB, N
ANV, ATV B, A LA VB, A a2 A VBB, =54
DU, RXbhev)=VEB, VA VE, VLV UVB, vy U VU, BEy
VIVVEE, T7x% RV, =4 ab Vv, mfad bV, =1 =
YRUF B, Fab~IHo B, V) —VEg, = a7 NI U8,
NI BEOEMEBENBREZRE L, (BEB2005—15 35 85AH)
GPR40IX, VH Y FBRRADA—T7 7 U ZEEKELELTL 99 7HEITH
REN, TOHROHIT, AZAFENERICEEA LI T FBEFBRTHD Z
ERHALMITEN, LA VBRY ) VUEBR EOEBEEBENAGPR40IZ
VER L CHEER B MRNODA VR VWM ERET I ESHALNIEINT,
L7zl >T, GPR4OWKERTBHILEYM S T ERB KT 257272 1A #
FIZEBFE - IpERELTHIGENS, (WO03/7068959A1)
LZAT, EH, 8ARDIX, TRALEMPIPPARy VTV FE LTOE
ME2EHETAHZ LEEHEL TS, (Bioorganic & Medicinal Chemistry Letter
(2005). 15(6), 1547-1551)

© COOH



10

15

20

25

30

WO 2008/139987 PCT/JP2008/058457

an2n+1 COOH
SR
ENj/N\/\O
= n=1-6

LL, SRBPPARyEENLESZ—ThHho>T, GPCREIFRAE
MICERD LD TH D,
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BHEB DL ERELTWD, (Bioorganic & Medicinal Chemistry Letter (2006).
16(12), 3249-3254)
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GWO9 50 82&biTuWWa, (Br J Pharmacol. 2006 Jul; 148(5) 619-628 )
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Loy, #ERKEIVGPR120KUGPR 4 0 DAEKSARLEDHE
B, BEZHMONTWER, ThiE T2 E4E02 7T =X MLEW. FICE
WELE L TCOEREAHETEEI I REROENEZT T=2 MEEWITRE
XhTuWwipsot,

L7z o T, KEBEOHMWIZ. GPR120KV/XIEXGPR4 0L
TERLET7 IR MNEREETAHLAEVWORETZZLTHY, BITIEXTDOL
5 LM EEDRS LT HERMERY., FICIXESH., ZEDHEFDRS
LTCEETARKEEGA, EEMEIE. BRBREE, BB obMia
BREFEEK, AZRY vy Fu—ARRE, HERRBREREE, MEES
YERRIR | RS EIG R, R BIRREN I TER R VT VAWM EEIRRE,
ROIBERKFRE ZR®ET I LITH D,

BEOF—F— A4 RIBRE~OELNSE, AHV=ALDERDHERLD
e - BARBEATT, ZOX5REROT, AUERBEDOHRERETH-T
., IERBERELNIE, BRIEERTHI LB BT I ONEETY, L
NoT, AEBEOGPR120KTV,/XNiZGPR 4 0T 2FEHIET, #Hik
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REMFICESCERR L LTRWICHIZBETESLTHA D, FICGPR1 2
Ox3 ZEENE L LTHF SN D,

MEEERTDHZODFE

REEEHIZ. GPR1 201X, BE. . MelTHFEETDII LD,
B HEETAHSGPR1 202EET5MBIZEHBICEYVGPR1 20%1E
BEXHARILICLo T AIAUVESRTF KL (GLP—1), 2V RAFF=
> (CCK) REDBERLVEVRIF FRKBENDZ R RICTRAHL, 2
MBMBICESWTEICHELERZER, BEhiz7 =X MEEREZE T 5L
AMERETIILICHTIL, RERAELTERT HICELT,

EREiE, A%BEIEX, GPR1 20K/ XIZGPR 4 0lZx L TEN
T A=A NEEEETAT SAIANINRBILEWED T = = {LEMX
BFOEEPREEL, B, AW EENRS L LTERTHERMBRY. &
CIEER, ROE{LEMITF OEREMICHFRENIEEFNRT L LTE
D AKAGH . IEREMEIR . ERBISEE. BEES— 2 o e R EREA
AHZRY w7y Fu—hBES, BERRBREE, MEEEREE, B
eI FEBRIGER, TEARLVEVSWREERKER ZLEH X
X FOEEEMRS L LTELREEREFARBZEETILDOTH D,

LT, AFEEIZOWTEEBIZERARS,
1. FTR—BX (1) CEINBA 7= bR XNITERZMICHERIND ETDIE
EESRESLELCEETAGHE N/ BEERERMLESZ— (GPCR) DE
A,

R2
R*— . oY .
cmHzm X GnHZn R (I)

[Z =T,

RXT. BEERILAZE, 1ENEAEO~T e RFE2 AT IHFERERRE
B (ZEERRIOAKEEXIEEREZREZ1ENEISEOBHRETER
ShThiv) XFTRER (i) TRENZBHRTIVEZEKL.
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N_

o

RYIZ, INVARFVE, 1EANEABOAT o RTEETH558XIT6ED
EEHEEERE (SEERRIUAFZFEXIFFEEREEIIBELESED
BHRECEHRINTHIV) NEBHRENTHLIWIAVNEASNVEZERL,

BQIT., ¥EKRIGAZBENZIBENESEONT O RTFE2F T HHFEFR
EEBE (SFSERAEENIFEEESREEIT 1IEDEIEOE#RE



WO 2008/139987 PCT/JP2008/058457

CTEHBEENTLLWV) ZEKL.
R?ﬁ\CPWTW%W%\%%ﬁﬁk*?%ﬂﬁl@ﬁ%S@@ﬂ?mﬁ
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5 L.
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X3, BEET. REETFXI - NR?— (22T, R, AREFXE
C,_TNENVEFZE®RTD) ZEKL,
m& O n X, %ﬂ%ﬂﬁ“‘ﬁ@iﬁ?ﬁtof1%%5@%%&%%%?50
10 (7L, REB 7=z /¥ v 7= ETHDHLEE, RV, 1EBE4AED
~NFUETFEETS5ENIL6 BOEERERRE (FEBERRKREX
M%é%@%%%@1@%%3@@%@%?ﬁ@éhf%im)xmﬁ@é
NTHLEWVWHAREALANVETHB,)]
o0 REMEJUAETHY. RYB, wARFVE, T RIS VAVETT IV
15 X LANKABBRINSESAVETHY, XRERXREFTHY. R 2RKER
EFChAERELLERDO 7 == tEW, XFIRIBT =/ X7 ==V
Hohy. RYN, 7 F5 Y VALEXRTAFAALE= VBRI VSTV
ETohY) . XREZEFTHY ., REPAERF THILELICREHOT ==
AL TSR SRS ZOREEEPDRS L LTERTHGH A
20 yEEB LS % — (GPCR) OEBAL
3. FTELAYEENLBIZND LR 2ICERHO T = = AGE W ST IR FHITEF
KENAFDEAENRS E LTEETHCH VAR BHREHE VBT S —
(GPCR) DOEEH,

COOH
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H
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0 H
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@/ \©/\H
NCG19 RO
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Mmoo, RIBRANVEZFVETHETR—HBR (1) TREINDZT INININ
KRB LAY TSR ICER SN E0EEPAEDHSTELTEETHGH
VR EHERM LS X — (GPCR) DOEEIAEL

2
R R

\N_cﬂbm_x_<c:§H_Cﬁh—ﬁom1 0,

[Z-T. BQIX. HEERIEAKBENZ1EHIEIBO~NT A RKTFE2H
TEEEREZERE (UYESERILASZSENRIFERERRETI1IMEBES
EOBHRETERENLTH L) 2EEKL, RYUX, C,_TAxVE FE
BRILASEXV T 1ENESEO~TuREF2A T 55 ERERREE (I
BC,_ o TNFLE, BEFRRICKFRENIFERERRE L, 1EDE
SEOEBRECEHRINTHIW) ZEKRL, R2IEZ. KEEF. C, 47V
FAEXEC,_,TAaxvERERL, Xk, BREF. REEFXE-
NR®— (ZZ2T, R¥3Z, KEEFXIIC,_,TIVINVEEZERT D) 28
L. mEUnlE, FRENEA—XIEIER-T1IHES OEBEEERT 5. ]

5. BQM., BBOXEERILKZEXZILIEDEIBEOAT o RFEHTD

MBOLEEREREE (BFFEESBEEINVEVREMBELTH LW,
¥, CHhOFEERIMAKBEXIEFEFRERREREIL. TRINV-TANPD
BENS1ENESEOEBBRECTCEREINTLIWV) THY,

[ n—T A]

(1) C,_,TAENME ETAFAEZ, "aFVREF, C,_,Traxy
BE HOARFVE, C,_,TNhaxviINVRaVERDYT I EPLE
N3 1ENEISEOBRECERINATSL IW,)

(2) nNaFUVREF,

(3) C,_,TnraxiE,

(4) C,_,7naxyC,_,TrxFLE,

(5) 7 /&, RO

(6) KERE ;

RIN, C, ¢ TAFNVE ETAIVERZ, ~aFfVEF. C,_, T
FUE INEXVE, C, TN AXTIALAR=NVEROTT X ) EPLER
N3 1ENESEOBRETEBHEINTD LV,). BROFFRRLAKSE
EXYZ1IENESEO~ToRF2ETIRBROLEREERRE (KFEEE
EEBEIUPUVBEMBAELTLIV, 2, T bFFBRR(ILAKRFEN
IEERESBEIT. TRV —7BALBITNI 1EHEISEOBBKRET
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BHRENLTHIW) THY,

[ —7B]

(1) C,_,TFLME ETAINVER, ~uFVRET, Cio T haxy
B HARFVE, C,_,TAIAXTINRANERTT I Ep DR
Ens 1 EHESEOBRETERSN TS LW,)

(2) naFUVREF,

(3) C,_,Thaxi,

(4) C,_,THraxyC,_,TIHFLE,

(5) 727 &, KO

(6) KEBE;

R, KEETF. C, TAILVENFC, ,TraxyETHY XD,
BEEF. BEEFXIEI-NH—-—THY, mETn i, FNRENR— X3 R
@ofl%%B@%&?%é\L%4K%ﬁ@7§»%»ﬁwﬁyﬁm%%
IR EIND FOEEFDRS & LCEHFTBHGH VN7 EEE
ALE7¥— (GPCR) DOEEHL

6.%Qﬁ\73:w%2m&&<k%lo@%%ﬁ%%ﬁ#éBéX@@é

PDHEBOLEEREEZBE (HESREFBREISVEVREMBAELTH L,
7. Thb 7o VENBEEREREER. TRI/NV-TALPLERE
nN51ENESEOBBRECERINTHIY) THY,

[ —TFA1]

(1) C,_,TAFrE ETAXILET, 7y RRTF. BEREF. Ciy
Frax E IARFVE, C,_ T aFVIAR=AVERDTT I
JEMNLEIEND IENESEOBHBRETERILTH LWN,)

(2) 7vERRF, BERTF.

(3) C,_,TaxTE,

(4) C,_,TnaxyC,_,TIxNE,

(5) 7%, RO

(6) KERE ;

R, C,_TAxnE ETAFVEL 7 yRET, BREF. C,
G TNaxvE AR FTE, CL g TNVAFVANR=NVERTT I/
EprbEIEN5 1ENESEOBRECERINTDLIWV,), 7==/VEX
HHR bbb 1oONERRTEET S5 BXII6 BENFEHREAREE (Zh
LEERERIKBEN IR BFRERBEIX, TRANV—TBL2OEEIND
1ENESEOBRETERSNTHIWV) THY,

[ —7B]

(1) C,_,Trxrk ETasrii, ~nafVET. Co T axy
E OOAEFVE, C,_,TNAaAXTIAR=NVERCT I EP DR
Ens 1EAHEIEOBRECTEBRSN TS L)

(2) ~a s vREF,

(3) C,_,7/vaxE,
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(4) C,_,TNraxyC,_,TrxvE,

(5) 72 /&, RO
(6) KBEBE ;

R2B.KEEF.C, ,THAIAEXIC, ,THraxTETHD, XD,
MEET. REEFXUI-—NH—THY, mEVPn s, TAEZNR—ER
o T1HEATHS., LLBICREOT TAXFAINR U BILEH LR
IR ENDE TOEEEYRSE LTEETHCH U EHER VY
7% — (GPCR) DOEHA,

7. BQW, Tx=LE, RUBVEBRLES LThH IV Y OLEERUE

VBIHALTHLIVWF T Y IR (b7 ==k CUUVLVERTT
7Y YNEE, ~AuS VR, kBE, C, ,TAaRvE T EPD
RABBENLBIEND 1 HE2EOBHRETERINTH L) THY.
RIM, C, TAFLE Tz VEXREIOLVE (ZhbT7z=VE
RO Y DLER, e URT, KBE, C,_ TgAaxvE TI/E
MWERAENLRIFNS I HE2EOBRECERINTHIWN) THY,
R2M, KEEFTHY,

XN, BEREF. MEETXIEI—NH-T»Y,

mEOn . TRENE—XIERR-T1IDHE4A4QOELRTH D LFL6ITH
HOTINAFANNVECBIECAMTESHICHFASND EOEEFDHRD
LLTEETHCH YRV EHRERE LTS — (GPCR) OfEEIAL

8. FR{LEWENDLBEITND ERACEHOT INIAI LR BRIEEHX

IR HASND ZTOEYEDRS L LTEET G H vy B3R
Lt 7% — (GPCR) DEENAI
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~N /©/\/ N N~ /©/\/
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e Vs O
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— BTl ~4EOREHE T, HFELLE—HR—EXEZIE&EEIND,

Fir, KEBEDT ==V L&YW, BT INIAVINVRBILEWM DR 7
J—= L LT, GPRI20 38 X T GPRA0 ~DEENMEZRIET A Z LIT XD
IO TCHRAREERLEAOIBERICHT AL VENEEERER ) —= 7
THIENTE D,

PLFIC, EBHEAIICESWTAIEZ L VEFEMICHATAN, KBERIIZH
EOEBFICEIVEBEIND O TR,

Ehmpl 1
4-{4-[2-Q-TFARY D= AT I ) b V] 7=V T &V (5,NC620)
D HE

\H COOH
NS k/\Jijﬁvm
@ NGG2:

T 1 :4-4-b Fexd o) T E2 VR (1) ol

AcOH
MeO HO

reflux, 6h
q.y. 1
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(4~ FET T == N)T X UER (5.08) % 48%R{ksk#EER (50mL). EFRR
(80mL) Iz FEfE L. 6 BRI NEGER LUz, RORIKICEER /1 (300mL) &N A.
& (lo0ml). aFngiEsk (50mL) THe LT, HEARET MY VATHERL,
238 . BUEERES . o~ v Tl L, RELAY (4. 6g, NI 99%) R,
IH-NMR (CDC1,, 500MHz, 5 ; ppm) 7.04 (2H, d, J=8.6Hz), 6.75 (21, d, J=
8.6 Hz), 2.60 (2H, t, J=8.0Hz), 2.36 (2H, t, J=7.3Hz), 1.92 (2H, quintet,
J=17.6 Hz).

Iﬁ2:&@4:Pu%y7;:w0f5V@%?wix?ﬂ/@)0@%

/J:::]//\\//“\coou ¢ H,80, _ /J:::]//\\//“\cooue
MeOH
Ho HO

reflux, 2days
qQ.y. 2

1
TR TELNE 4-(4-t Kpxyv Tz T E2 U (1) (4.6g) A X
J— (60ml) ICEEL. BFEE (1ol) M. 2 BENEEK L, RIGK
PoAKICER. BT L (200ml) THIH L7, FHEE. /K (50 mL). SAFAEK
Bk b U v AKEIE (50mL). fafnAiEsk (50mL) TYEME LT, FEKERERT
LU A CERE L., SB%. BUEERME L. RELESY (4.9, IR %) R,
'H-NMR (CDC1,, 500MHz, & ; ppm) 7.03 (2H, d, J=8.5Hz), 6.756 (2H, d, J =
8.3 Hz), 4.85 (1H, s), 3.67 (3H, s), 2.58 (2H, t, J=7.6 Hz), 2.32 (2H,
t, J=7.3 Hz), 1.92 (2H, quintet, J= 7.6 Hz).

1&3:&M%%ﬁm%iL%vﬁuuqu5y@%%w:x%»(wa@%

&
B /\/Br ‘
K,CO Br
HO DMF ~"o
80°C, 48h
2 17% 3

ﬁl%f%%ﬂt4%khFD%V7::%0?&V@%?WIX?W(m
(2.6g) B NNFJAFARNLLT IR (30nl) KHEML, 1,2-VTRETI
(12.6g2) . BEEH U 7 A (3.7g) &Mz, 80°CT 2 HEMER LI, RISHKEK
X . EERRT L (100ml) THIH L., EHE%. /k (50 mL), FAFIRMEAK
(50mL) CEE¥ LT. EAKRERT MU U LATERL, AB%. BUERNELL,
BEEVIISNT Ty vahTrraw bl T 70— (RRABEK n-~F%
Lo BT FA=8 :1) THBML, XELEY (676mg, I 1TH) ERHT
I{-NMR (CDC1,, 500MHz, & ; ppm) 7.10 (2, d, J= 8.9 Hz), 6.84 (2H, d, J=
8.9 Hz), 4.27 (2H, t, J= 6.4 Hz), 3.66 (3H, s), 3.63 (2H, t, J= 6.4 Hz),
9.59 (2H, t, J=17.6Hz), 2.32 (H, t, J=17.6 Hz), 1.92 (2H, quintet, J
= 7.6 Hz).
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TR A: N TFALY D -2-TIv 4) ofE

ENj/NHZ NaBH(OAc) 4 | Nar M nBu
= AcOH, CHCI , Z

rt, 3h 4

344

90— 3 )Yy (5.08) 7 uuriki s (40ml), EeEE (10mL) ¥ L

TFATATE K (4.2) M. BETI0SEBELLE, &b, T HD
mARY TR RFFUREAL KTIAF (16.9g) ZMIEET 3 BEEHE L,
R SR\ BEle = L (300mL) %N % . 8aFnRERKSET b U w7 AKEHR (200mL) |
FIAEA (50mL) T LT, EARERT MY UATEBREL, 28%. BE
B L7, BELRLIUNFALT Ty vahTaruv b T77 40— (BRABHE
e~y T FL=2 1) CREL., RELEY (2.75 I 4% %
B,
'H-NMR (CDC1,, 500MHz, 6 ; ppm) 8.06 (1H, d, J=4.9 Hz), 7.40 (1H, t, J=
7.8 Hz), 6.54 (1H, dd, 7= 6.1 Hz), 6.36 (1H, d, J= 8.6 Hz), 4.56 (1H,
broad s), 3.24 (2H, q, J= 7.4 Hz), 1.60 (2H, quintet, J=7.3 Hz), 1.43
(2H, sextet, J = 7.6 Hz), 0.95 (3H, t, J = 7.4 Hz).

I&BA%%B%%?%W@UV:W?i/)IF%VkﬂuwH7§V@(&
NCG20) D&l

1)3,Et N, KI
reflux, O.N. N N

Nor M | X0
2)NaOH

Z THF, MeOH Z

4 rt, ON. 5 (NCG20)

TE3ITELNE4-UW-C-TrETIFI) T2 M) T I VBRATFT VTR
F1(3) (956mg) BE O TR A CHRONE FTFAEY Vr-2-7 2 (4) (1. 4g)
5o ker5y (6nl) WEML, PYVFAT7 I (0.88ml), = Uik
U A (530mg) M IIERMBGER L, RSKRICERBR=F /1 (100nl) %
% . 7k (100mL). fafn&iEsk (50mL) T¥H LT, BB MY U AT
BL. A%, BERGE L. BE2VIISVI Sy valFhruv T
57 4— (BEEBE o~V FEB=FL=6 :1) THREL, 4-{4-[2-0
FFEA (YD 20-AN) TINNZIEV]IT 2V} T EVBRAF VATV
L ETFEARYDr-2-T Iy (4) DREWMESEL, TOREMEAZ ) =)V
(4nl) .7 F 5 & R 75 (4nl) ICEEME L, oN KER(LT b U ¥ S7KEEIK (1. 1mL)
PN . EECEREBE LU, UGS 2N HEE (1. 1nl) A, RER. &%
EEVIDSANT Sy vaTrruvw b7 00— (BRRBE SV
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Lo EERT =1 :1) THEHEL, ZFELEY (128ng, IFE 11%) ZEAHIR
e L THET,

H-NMR (CDC1,, 500MHz, § ; ppm) 8.14 (1H, d, J= 4.0 Hz), 7.41 (1H, dt, J
=1.9, 7.1 Hz), 7.06 (2H, d, J=8.6Hz), 6.82 (2H, d, J= 8.5 Hz), 6.51
(1H, t, J= 4.9 Hz), 6.50 (1H, d, J= 7.4 Hz), 4.14 (2H, t, J= 6.1 Hz),
3.91 (2H, t, J=5.8 Hz), 3.49 (2H, t, J= 7.7 Hz), 2.60 (2H, t, J=17.3
Hz), 2.34 (2H, t, J=17.3 Hz), 1.92 (2H, quintet, J= 7.7 Hz), 1.62 (2H,
quintet, J= 7.7 Hz), 1.37 (2H, sextet, J= 7.7 Hz), 0.96 (3H, t, J=17.3
Hz) ; MS (EI) m/z: 356 (M*); HRMS calcd for C,H,N,0; 356.210, found 356. 211,

E i 2
4-{4-[2-0- T 2= LY VAT I ) b X V] T =AY T 2 R (T,
NCG21) D HlE

rolvans
UN\/\O
F NCG21

TRl N7z L EYDr-2-T I (6) DRE

- H
aniline, Pd ,(dba)
EjfiT/Bf BINAP, 1-BuONa | NS N\T:::]
toluene - =
Z 80°C, 3h
712% 6

0T HEEY Ty (3.0g). T=VU v (5.3g) & by (40ml) TR L,
FU R (DR UFLrTE YY) P850 5(0) (350mg), 2,2 -ER (¥
T o= AVERAT 4 /) -1,17 —EFTF (480mg). F U T A tert-7 FF ¥
K (2.6g) M0z, 80°CT 3 BFEEBE L7z, FISHICEER—F /L (100mL) %70
% . 7k (100mL) Tk L7, BHEZL N (l00mL) THIM L. EFER=T /L
(100mL) T¥e¥ LTz, KEBIC 2N AKER{LT F U v AKEKR (150nl) ZME TV
B UM L4, BEBR=F /L (200ml) THIH L7c, AHE & afi&EAK (50mL)
PR LT, EAMEBT FY v ATERL, 2B%., BERELL, BEEZY
TFLE—FTATHEE L, BRELEY (2.1g, IF 20 ZR/T.

'§-NMR (CDC1,, 500MHz, § ; ppm) 8.21 (1H, dd, J= 0.9, 4.9 Hz), 7.49 (1K,
dt, J= 2.1, 7.9 Hz), 7.40-7.30 (4H, m), 7.06 (1H, m), 6.88 (I1H, d, J =
8.2 Hz), 6.73 (1H, ddd, J= 0.9, 4.9, 7.1 Hz), 6.61 (1H, broad s).

T 2:4-{4-[2-Q-Tz=p ¥ Y P=NVTI /)T FEV] 7z )V TR R R
F- o AT )0 RE
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H 1)NaH, DMF @

N N then 3, Ki COOMe
O/\@ 80°C, 2h " N\/\/@/\/\

= U 0

6 4
TERICELNE M7=V Y Pr-2-7 I (6) (305mg) & N VA

FARALT IR (Bul) ML, KFLT MY 7 A (60%) (86mg) ZIMX.
60°C—C 30 4B U, MK = vk U v A (150mg) . EHEH 1 OLTE3 T
Bl 4-U-Q-TEE b V)T 2= ) TEVBAF AT ATV (3)
(539mg) @ N, TP AFAKALT IF (20l) BWKEMZ, 80°CT 2 BEHER
LT, FISTRICERR—F L (100ml) %M. 7 (100ml), gafngiEsk (50mL)
TP LT, BARET Y VACTEHBL, SB%, BWERELL, REZY
VHFANT Gy vahThraw S5 T — (BRBE o~F¥ v Bk
TFN=6 :1) THEHML, RELEY (150mg, INE21%) ZEHTE,
'H-NMR (CDC1,, 500MHz, & ; ppm) 8.20 (1H, d, J= 4.9 Hz), 7.41 (@H, t, J=
7.6 Hz), 7.34 (20, d, J= 7.3 Hz), 7.30-7.20 (2H, m), 7.04 (2H, d, J=8.5
Hz), 6.80 (2H, d, J = 8.6 Hz), 6.60 (1H, t, J=7.1Hz), 6.41 (1H, d, J
- 8.6 Hz), 4.33 (24, t, J= 6.7 Hz), 4.26 (2H, t, J= 6.7 Hz), 3.65 (3H,
s), 2.56 (2H, t, J= 7.3 Hz), 2.30 (2H, t, J=7.3 Hz), 1.90 (2H, quintet,
J=17.3 Hz).

T3 4-{4-[2-0-T 2= A VY P AT I ) b XV T == VT XV
(7, NCG21) D#i¥E

Q ~~G00Me ; /©/\/\coou
N\/\O N\/\o
O/ 2)NaOH U
THF, MeOH Z

rt, O.N. 7 (NCG21
17% ( )

NTETCALNE 4-{4-[2-Q-T7 ==Y V=AT I /)T XV ]T =
AV T H VB AF AT AT (149mg) A F /—n (20l), T hT7E R
Sy (onl) WCYSMEL. 2N JKER(LT R U 7 A/KERIK (0.6mL) ZINAZ. EIRTHE
B LT, FSIEIC oN HEme (0.6mL) ZINX. MWiEHR, BEZV IS LT
SyvaBigirsaw b7 40— (BRBHE JoafRVvb AF /) —L=
19 :1) TEHRL, RE/LSY (115mng, IV 80%) ZEAKEL LTHE.
mp 98-99° C; 'H-NMR (CDCl, 500MHz, § ; ppm) 8.21 (1H, d, J=4.0Hz), 7.41
(9H, t, J= 7.3 Hz), 7.33 (2H, d, J=17.4Hz), 7.30-7.20 (2H, m), 7.04 (2H,
d, J7=8.6 Hz), 6.79 (2H, d, J=8.6 Hz), 6.60 (1H, t, J=17.0 Hz), 6.41
(1H, d, J= 8.9 Hz), 4.32 (24, t, J= 5.2 Hz), 4.26 (2H, t, J= 5.8 Hz),
9.59 (2H, t, J= 7.4 Hz), 2.34 (2H, t, J=7.4 Hz), 1.91 (21, quintet, J
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= 7.4 Hz); MS (EI) m/z: 376 (M"); HRMS calcd for CoqHzN,053 376. 179, found
376. 178.

E a3
5-{4-[2-0- T 2= ALY V=AT I /)= Fx )7} Z U (12,

NCG23) DEIE
© /@/\/\/COOH
(o
= NCG23

T#1 :5-U-APFT T2 N)b-FF I H VR (8) DHEE
0-_ _0_ 0
U o
COOH
/@ NCL3
MeO 0°C.3h MeO

50% 8

mok 72 NVE (10.0g) &7 =Y —/L (100mL) Z¥EAEL. LT VI =
WA (25.7g) BNz, KAT 3 REEE®E L, KISRICEFRT TV (300mL)
BNz . sk (100mL). Aafn&thsk (100mL) TPEEE LT, MoKEERT Y 7 AT
B L B TN L, BiEE n-~F ) TR L, FEE&% (11. bg,
=R 59%) HEGEEKL L TR,
I{-NMR (CDC1,, 500MHz, & ; ppm) 7.95 (2H, d, J= 8.9 Hz), 6.93 (24, d, J=
8.9 Hz), 3.87 (3H, s), 3.03 (2H, t, J=7.0Hz), 2.50 (2H, ¢, J=17.3 Hz),
9.08 (2H, quintet, J= 7.0 Hz).

TH 2 :5-(4-A Ry 7z W) RVEVER (9) ORLE

0
Hy, 10% P4-C
MeO EIOH, AGOH 10 9
8 rt, O.N.
q.y.

ﬁI%T%Bht5%%%%%77::»%&j%y&y57@(m
(11.5g) Z=F AT /La—,L (150nL) 3B & OFEFEE (50mL) WCEfRE L, 10%%7
v a- (EMEEL2) Mz, ABEFEKT. BECREERE L RS
% 5B, BN L, RELAW (10.7g, U 09%) 2 EAEMKL L TCHE7,
I{-NMR (CDC1,, 500MHz, & ; ppm) 7.08 (2H, d, J= 8.6 Hz), 6.82 (24, d, J=
8.8 Hz), 3.78 (3H, s), 2.57 (24, t, J=7.0Hz), 2.37 (21, t, J=17.0 Hz),
1.75-1.55 (4H, m).



10

15

20

25

30

WO 2008/139987 a8 PCT/JP2008/058457

TS :5-U-E FuFxFi g )R Z rigoild

COOH /@/\NCOOH
Me0/©/w 1) 48% HBr, AcOH HO

reflux, 5h
9 96%

4-(4-A FEX VT 2= W) T X2 UBORD Y ICHIIETHELRL 5-(4-2 b
XL T2 )RV EVER (9) (10.7g) BHAWV, EMEMI 1 OTR1 LEEDS
Eic Xk b REEW (9.9g, K 9%) %/,

'J-NMR (CDC1,, 500MHz, & ; ppm) 7.03 (2H, d, J=8.6 Hz), 6.74 (2H, d, J=
8.5 Hz), 2.56 (2H, t, J=7.4Hz), 2.37 (2H, t, J= 7.3 Hz), 1.72-1.56 (4H,
m.

THE4 -4 FuaFy Tz )NV EVBAF LT XTIV (10) DOBRED
By

2) ¢ H ,S0,
HO HO

reflux, O.N. 10
q.y.

4-(4- Faxi 7z ) T X VBORDD I TRERTELNTE 5_(4_.1:
Koy 7o=A) 202 U8 (9.99) 2RV, Efl 1 OTRE 2 L RHRO G
D RELAY (10.55 I 90%) EAT,

'H-NMR (CDC1,, 500MHz, § ; ppm) 7.02 (2H, d, J= 8.5 Hz), 6.75 (2H, d, J=
8.6 Hz), 5.10 (1H, s), 3.67 (3H, s), 2.55 (2H, t, J= 7.7 Hz), 2.33 (2H,
t, J=17.1 Hz), 1.70-1.55 (4H, m).

TE5:5-U-0-TuFx bF T VRV EVBAFATRAT L (11) O

i
OH
COOMe Br~ /@/WCOOMG
. /@/\/\/ DEAD, PPH Br\/\o

10 THF 11

TR TELNE 5-U-t RFuFs Tz L)RVEVBRAF VAT )V
(10) (5.0g). 2-7mEx X /—/L (38.3g) BLO22MPFAT S VIR
XL L— bk MU (16.4nl) 25 FT & Re 7 J 2 (65ml) TS E,
KT RY 7oVl RAT7 42 (9.5g) ZMi, |ET 2 FHABHLLE, &
WAEBERER., BER2VIVIFSNTIvvahThrouvs T I77 40— (B
BEYAIE n-~FY o BEEET =8 :1) THHL, XELEW (3. 1g IR
41%) E=HB7,
IH-NMR (CDC1,, 500MHz, 6 ; ppm) 7.09 (2H, d, J= 8.6 Hz), 6.83 (2H, d, J=
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8.9 Hz), 4.27 (2H, t, J=6.4 Hz), 3.66 (3H, s), 3.62 (20, t, J=6.4 Hz),
2.57 (2H, t, J = 7.6 Hz), 2.33 (2H, t, J= 7.3 Hz), 1.70-1.556 (4H, m).

TEG6, TE7 :5-{4-[2-0- T 2= VPV P=nNTI /) bF V] 7 2=V}
5 N2 (12, NCG23) D HlsE

H 1)NaOH, DMF
Ny N then 11, KI @ COOH
| 80°C, 2h

=

N
¥ e
6 rt. ON. 7 12 (NCG23)

25%

4~(4-2-TaEFET bX )T 2= V)T FUBAFALZRAT L (3) ODRDY
AT LETELNE 5-U- Q-7 e bF ) T2 L) RUF VA F LT R
T/ (11) (565mg) # AV, EMEFI2 0TRE 2, TR 3 LRBOFEICLDRE
10 E{e® (176mg, UL 25%) ZEEER L LTHEE,
mp 74-75° C; 'H-NMR (CDCl,, 500MHz, § ; ppm) 8.21 (1H, d, J= 4.9 Hz), 7.41
(2H, t, /=8.3Hz), 7.33 (2H, d, J=8.6 Hz), 7.30-7.22 (2H, m), 7.03 (2H,
d, J=28.6 Hz), 6.79 (2H, d, /= 8.6 Hz), 6.60 (1H, t, J = 6.0 Hz), 6.41
(1H, d, /=8.9 Hz), 4.32 (24, t, J= 6.1 Hz), 4.26 (2H, t, J= 6.1 Hz),
15 2.55 (2H, t, J="7.4Hz), 2.35 (24, t, J= 7.0 Hz), 1.72-1.57 (4H, m); MS
(EI) m/z: 390 (M*); HRMS caled for C,aH,6N,0, 390. 194, found 390. 195.

EHEH 4
5={4-[2-Q2-TFNA VIV TI ) bF V] T2V} Z U8 (18,
20 NCG22) i

H 1)11,Et 4N, KI
N\ N\n-Bu THF, (’/ COOH
U reflux, O.N. N
N
g o (0
, Me
4 rt. ON. = 13 (NCG22)

12%

4-4-Q2-TEBEZ " FI) T 2=V T EZVBAFAZTIL (3) DRKPDY
2, EFE3OTES TELNTE -UW-QQ-TrE ;F) T )R F Y
BAFNAT=RTN (11) (595mg) ZHV, EfEHl 1 OTES L RKEOFEIC L

25  VERBELEW (107mg, INZE 14%) ZEAMERDE L THZ,
'H-NMR (CDC1,, 500MHz, & ; ppm) 8.14 (1H, d, J = 4.9 Hz), 7.41 (1H, dt, J
= 1.9, 7.1 Hz), 7.05 (2H, d, J = 8.6 Hz), 6.82 (2H, d, J = 8.6 Hz), 6.51
(1H, t, J=4.9 Hz), 6.50 (1H, d, J= 7.4 Hz), 4.14 (2H, t, J= 6.2 Hz),
3.91 (2H, t, /=5.8 Hz), 3.49 (2H, t, J= 7.7 Hz), 2.56 (4, t, J=17.4
30 Hz), 2.35 (2H, t, J= 7.0 Hz), 1.57-1.70 (6H, m), 1.37 (2H, sextet, J =
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7.6 Hz), 0.96 (3H, t, J=7.7 Hz); MS (EI) m/z: 370 (M*); HRMS calcd for
C,oHyoN,0, 370.226, found 370. 226.

PLF., BRI LT, EREAHOFECH > TTRIbemEEE L,
*F1

A== 3+ (bR ER
NCG
NCG I N /[:::T/N\V/GOOH N’N
14 17
N N
SRAGA

NCG 0 NCP COOH

-S0,Me \
19 ﬁ 02 N N

o N I S0

o _

NCP NCP

COOH
oo™ R

2 |

2

NCP NCP
05 06
GOOH COOH
0

28

NCP NCG
14 © /@/Vcoorl

NCG e
29 © OH 30 @ oH
0 N N\/\Om
l
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NCG NCG
31 OH 34
/Q/\/\“/ COOH

N N 0 N N

S s ~"o
s

p
NCG34

CH,

NCG NCG
i © " Q\/Y"“
J@/\/\n/ -0 N “\/\ 0
H,C = 0
0 3
IN\ N0 U

NCG NCG

38 44
EE/\ /@/\/\g/ou N\(E/\ /@/\/\L(OH
0 ()N/ 0

NCG NCG

45 Q OH 46 © OH
“\/\o 0 NYN\/\O/Q/\/\Q/

L W

NCG H,C< ,
54
OH
0
N\/\o
/

wiZ, TnolbEWErAVWTEEORRETR o7,

5 BER1
Mpas > 7kl —¥ (ERK) 7 v A2 &% GPR40 38 X N GPR120 @ Y
HY RRZ YV —=v
ARRLICAVWEMBROFEZLTO®EY Th 5,
1. EEEEIN
10 (1) ARZEBRIZIT MM TXGPRA0 X5 £ U8 TXGPR120 % Fvy, 35mm dish (2%
5X10° /dish It B X 9 FERE L 7=, Dish ~DEZE 27 L721% Doxyeycline
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ER (10 2 g Doxyeyelin ZHIMREHRICIMZ B) L. £ D 28 FrfERTIC
Starvation (FBS(-)Medium ICEBE &%) #1Fv ., BICF D 20 B #ZIC 7 »
A LT,

72 3. TXGPR40, TXGPR120 IXZ 4 F4u, b b GPR40(hGPR40) E£72idk b
GPR120 (hGPR120) 3 {5 F % Doxycycline B THRET LRI F —ITHl
BRAWET T AI FEEBEFEAL, REWIC GPR40 721 GPR120 EBHE
EREMICRET S MEKERKRT 5,

(2) R LY Fr Fik, NCP04, NCP14, NCG20, NCG21, NCG22, NCG23, NCPO2,
NCP03, NCPO5, NCP0O6, NCG14, NCG17, NCG19, NCG28, NCG29, NCG30, NCG31,
NCG34. NCG35, NCG37, NCG38, NCG44. NCG45, NCG46. NCG54 TH 5,

ZHb % DMSO ICIEME L CHB L, Medium T 10 FIZHRL T, &8 100
ple Lk, £, AFT 472 b= L LTMS0 %2, RYT 4 7=
v hba— vl LT PMA (Phorbol-12-myristate—13-acetate) & U 7z,

(3) MM dish 25 Medium 2R, £KES 0.9 nl & L7,

(4)Ligand BEZ M OBHOEP LRI R F LESGT I S ITMZ 8L dish
EET o TR SE, ERTRES®,

(5) 5 B DOKEDO#., Medium Z#TC, dish {25 o 72 Medium (3K EICTTT R
v L—ZTRELE,

(6) 1501 Lysis buffer (50mM HEPES (pH7.0), 150mM NaCl, 10% glycerol,
1% NonidetP-40, 2mM MgCl,, 1mM EDTA, 100mM NaF, 10mM Sodiumphosphate,
ImM Na,V0,, 20mM p -glycerophosphate, Proteinase Inhibitor) % A#u,
Cell Scraper THEMEZ [EIUL LTz,

(7) B L72iKIZ 150 1 (B &) D 1XSDS Sample Buffer (0.1M
Tris—HCI1 (pH6. 8), 4% SDS, 12% Mercaptoethanol, 20% glycerol, BPB) &
JBA L. LT Western Blotting 2. F72X-200C THR7F L7,

2. SDS-PAGE

(1) SDS Sample Buffer IZiBA L7- HEESRIRIZ, sonifier & AW CTHBE MK
el 724, 90°C T bmin 4 ' Fa— L7,

(2) BT v 7 ZZHhFTiED (15,000 rpm 5min 4°C) L7z,

(3) pkEh## | 1 X SDS-PAGE Running Buffer (25mM Tris, 0. 2M Glycine, 1% SDS)
PR L. 28D 1T 7 IUAT I RS EEy PL, U7 v@ELEo
FEETIIA4 Ui, PKENX 40mA D EEBTR TITo . (49 80—90min)

3. Blotting (Semi-Dry i) ‘

(1) PVDF membrane {I#/VDORKE ZIZHPHETEIY . methanol IZ#) 15sec &
L7-21% . Transfer Buffer C solution (25mM Tris, 0. 02% SDS, 2% methanol,
40mM 6-aminohexanoic acid) ¥ T 15min IE%E (ZEE) LTHEEIET,
Blotting \Z{E A3 AEMKIL 10emX 10cm DK & X128 » 7=,

(2) Blotting 2Bz A solution (0.3M Tris, 0.02% SDS, 2% methanol) IZ
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B U7 Ik 2 ¥, B solution (25mM Tris, 0.02% SDS, 2% methanol) izi®
L7z 2 DBz E ., D LT membrane ¥ 72, BITZ D LITkE)
BTHROFAN TR, BHIZCsolution CELELEEK2HEZER TS
LT,

(3) 15 V304 Transfer 17> 7=,

4. 7m x> (Blocking)
(1) L TOEZIZTRTEE, Transfer & T4 @ membrane % 1 XTTBS (0. 2M
Tris, 1.5M NaCl, 0.2& Tween20) & AN7=/—RIZ# L., 154 wash L
Vol
(2)TTBS &% . Block Ace # 10 ml N2 T 1 Bpf#E%E L T Blocking L7z,

5. —pLK

(1) —&kFL{E (p44/42 MAP Kinase Antibody 38 & U Phospho—p44/42 MAP Kinase
Antibody) X, Z#Zk TTBS T 1000 FHIR,

(2) Blocking # T %, Block Ace Wi & &, —KHEEIRE AN T 2 Rl
RELTRKLRSE,

()]

. ZRbLE

(1) Z¥%k#Hifk (Anti-rabbit Ig, Horseradish Peroxidase linkednF (ab’ ),
fragment) §& TTBS T 5000 &R,

(2) —RPIEBERZRE, TTBS FTH545~10 4pBEE L wash L7z, wash X
3 5,

(3) TIBS &, ZRALABEEZANT 1 BRBIRE L7,

7. ¥

(1) kW TECL kit H# Detection Reagent 1 & Detection Reagent 2 %
NE 2 ml $ORRELE,

(2) ZHRFEEISHE T % O membrane 25, ZIRIBHERZRE, TIBS FT5
SRS LU wash L7~, wash X 3 [El,

(3) membrane . Lo K& > TNy 7 ANA~AN. 1D nembrane iZ-2
% 2 ml @ Detection Reagent RS Z 27,

(4) #t&y PN T membrane & 7 4 Vb &% 145~ 5 Mgz, HHHEAE
MTHEE L,

8. fEtr

(1) ZANVDERF YL LTAYaVICERYiAL, TInage J) OTFT 7Y r—
@ (Image J 1.345: National Institutes of Health »HAR I T
WBZ U —Y7 k) ZRVWTAY REHEELLE,

(2) DMSO B X TPMA IZ & ¥ normalize L., R DEEZ LB L,
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TXGPR40 38 X TR TXGPR120 i2xf L, SRV F > K& 10uM, 1004 M DRET
Rt &%k, 7 FAid#fE L. DMSO 38 X OV PMA {2 X Y normalize L7z,

TXGPR40 33 & (X TXGPR120 DfER %, TR 1 R UMK 2 IZxR7,

GPR DA R EN TWRWRE~NY ¥ — 2B TFEA LI TXCONT 33
X O Doxyeyeline LB & 4T > TWAR WK (Dox (=) X HFT 47 br—
A& LTI, Doxyeycline LE % 1T » 7= % @ (Dox (+) ) IT DWW T{LE ¥ D ERK
EMEZ e LTz,

2T, DMIZR T 472y b — e LTDNSO &R L, PMA XA Y
F 47 ay u—/Le LT Phorbol-12-myristate-13-acetate Z W T 5, =
7o, LAETBEREE L TDIRaV J VUBEERT D, ER LE{LE®IT.
NCG21 TR NCG28 TH 5,

B 1 Alk, HIBQRE TXGPR40 % V7= NCG21 FliE D v = R Z 7 vy M
X % total ERK DR HERZRTRTH 5,

X1 B, #lakk TXGPR40 & W /= NCG28 B D vz A& T r vy M
X B total ERK OBHEREREZRIRTH D,

X 1 CliX. HEBa¥k TXGPR40 % U /= NCG21 RO U = A&7 1w b
WEB) VBLERK OBRHERE T TR TH 5,

™1 D%, HEEE TXGPR4O & FV 7z NCG28 DRNEED Y =R & 7wy b
kDY VEB{LERK OBRBERERTRTH 5,

T/, K21k, ERBBRAILICBIFTAERKT v EAICLEBGPR40D
VH L FRZ V== T ORRERT ST 7 ChH D, L phospho ERK /
total ERK ZEMT 5,

GPR401Z 33\ T NCG21 38 X TYNCG28 D HIE T & o T ERK 3 {E AL E iz 28,
NCG28 ZHIB L7z F2, K VIRWIRED S ERK OFEHIR R 6T,

FHBaKR TXGPR40 % BV 7=&4bE& M (NCG21 } UV NCG28) @ ERK &4 % s
BREN3ICRLE, R, M4 Ii2E»LIEIZ{LEH NC621, NCG29, NCG30,
NCG31. NCG34, NCG35, NCG37. NCG38, NCG44., NCG45, NCG46, NCG54 ¢ ERK &4
B OREEZR Lz, GPR OMAIRE N T2V TXCONT 3 L U Doxyceyeline
MR Z AT o> TWARWHIER (Dox (=) 2R AT 472 br—n & LTI,
Doxycycline LB % 4T o 7= b D Dox (M) IZ 2 W TILEM D ERK &M% bk L 72,
GPR40 {= %t LCT. NCG28. NCG29. NCG30, NCG31, NCG35, NCG38 »338 < ERK % i&
I U,

Ebhic, BRRFLIZBITAERKT v EAICEBGPR120DVHTV R
ROV ==V TORRE ST 7%2 b o THRBIRLTE,

K58 WT, DMIBZRAITF 4 Tar br—n e UTDMSO #EBR L., PMA
EARYF 47 ar he—n & LT Phorbol-12-myristate—13-acetate & E b4
5, T, LARBESSEL LTOYRal) ) VB2 EKT S, FERLEL
AWk, NCG21 FTINCG28 TH 3,

5 AlX, #EEEE TXGPR120 & VW72 NCG21 DRI DOV A Z v T ay b
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IZX 5 total ERK OBRHEHREFTHTH 5,

5 Bik. #ilakk TXGPR120 % FHV 7= NCG28 DHIEED V=R & T ma v |
IZ & D total ERK OBRHBEREZFR TR TH 5,

K5 Clx. #Pak TXGPR120 % B\ 7= NCG21 DHIIFDO VR Z v T a v b
Wk AV UEBLERE ORBERE TR TRTH D,

5 DX, #Bakk TXGPR120 % BV 7z NCG28 DHIEFO YV =X ¥ 7 uy b
LBV VB{LERK ORBEREFRTRITH D,

GPR120 T3\ T, NCG21 38 L TV NCG28 DFIIT & - T ERK B¥EFMH:b & hviz
2%, NCG21 ZHB L7z 528, X VB3RV ERK DIEHLS R 6T,

72, HGIRRMLICBIIBZIERKT v EAILELEAGPR1I20DT AT
FRZ Y == 7 OREZR LT, HEEHX phospho ERK / total ERK Z EBRS
Do

GPR120 T3 T, NCG21 36 L OV NCG28 DIz & - T ERK BEMEIL I 5
28, NCG21 M L7=F A, X ViV ERK OFMHMAS R bz,

T, MREER TXGPR120 # AW =4 1k& 4% (NCG21 J TR NCG28) @ ERK #&E
RHBLEHESZR 718 L, RIS, X 8 IZHIFEHER TXGPR120 & AR D
Flp-Inh GPR120/G15 % F V7= O AR B {bS 4 (NCG29,NCG30,NCG31,NCG34,
NCG35. NCG37. NCG38, NCG44. NCG45. NCG46, KX NCG54) @ ERK {HEHEZEDND
JEIZR Uiz, GPR MHLASAE LTV 72U TXCONT 38 & OF Doxyeycline ZLEE 21T o
TWAaWHE Dox (=) 23 HFTFT 47z hmr—pt LTHE, Doxycycline
MBHIT o725 D Dox (P IT DWW T{LE M D ERK &M% th#g LTz,

T OFEE., GPR120 1Tkt LT, NCG21, NCG29, NCG30. NCG31, NCG34, NCG35,
NCG37. NCG38, NCG46, NCG54. 451 NCG21, NCG29, NCG31, NCG35, NCG37, NCG38
B < ERK &ML L, GPRIZO I L TEN T A=X FTHDHZ L, XL
DI bLhHFEONEY. Fl%iE NCG21, NCG30, NCG37, NCG46, NCG54 i% GPR120
Wt L CEIRPTHAZ EBbhol,

HEBHI2 . vV REAVWEGLP—1 (NI IUESTTF 1) KHEER
< 7 X C57BL/6] (B BEN XV T H—A (R b EZ—NF MU T L

) (60mg/kg body weight) THEEREE, BHIE. BBl AT —TFT LV EHEAL, £Z
NEREBILEHEEZRELE (NCG2 1% 100nmol/g AE, PEG~IREE
& LT, 100ul/min DEET), 154%. FARL » i L, 8000rpm, 10min 3>
#%. E¥EE-80°C T, TH ¥ TIZELISA ¥ v b (Fak#liZREA) 12 T GLP-1

(ng/ml) OBEEEITo/, T TRAIFEHL 2L, NCG210DH1 1LEHEA
L7z,

*= 2

DMSO LA NCG21

g 1. 61 3. 87 4. 02
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46
SE 0. 30 0. b6 0. 69
T test vs DMSO 0. 0017 0. 0035
T test vs NCG15 0. 0045

ML) GLP-1 2 ; ng/ml

R2DEXICHBERNSEOLA (A 2Ly ICEAMRLPDGL
P—1ERESIBZODMSOICKHLT, 2. 4O LELEZOREFLT, GP
R120CHLTCTI=AMEADOH-7ZNCG 21 (EHEFH 2% 1X2.
SHEICGLP—1RER ER SV, AELFIZIDMSOICHEBLTLEEZL L
FAThol, LEORBRIZL Y, invitro TRV I N7 GPRI0 ICHT BT 2=
A bMiEinvivo THOGPR 1 20 Z2EBIET, MPICGLP—1%2KHELD
DT ENRRENT,

BRG] 3 ; M Ca® B EDHEIE

(1) FREBRITITMAZER TXGPR40, TXGPR120 38 & T8 GPR120/Flp-in & VY, =
F—rFrva— b EiEL7-ER 96well plate ICHIfEEL 2X10° / well & 725
KXOREL, MIEEZFEAEL /= 96well plate im0 L7=%% . Doxyeycline
P (FACIREE 10 g/mL) 4TV, CO, A »F 2 — & C 21 Bk L
%, TyvALITHWE,

72 %, TXGPR40, TXGPR120 J8 X T® GPR120/Flp-in IXZ#HFh. E b
GPR40 (hGPR40) & 7= IZ & b GPR120 (hGPR120) {5 F % Doxycycline ALEE T3
BT DORERI ZF—ICHAANTE T AI FE2BEFEA L, ZEWIC
GPR40 £ 72i% GPRI120 EHE 2 X EMICRIA T MKk z BT 5,

(2) ALY H v Fik, NCP04, NCP14, NCG20, NCG21, NCG22. NCG23. NCP02.
NCP03, NCP05, NCP06, NCG14, NCG17, NCG19, NCG28. NCG29. NCG30. NCG31.
NCG34, NCG35, NCG37, NCG38, NCG44, NCG45, NCG46. NCG54 T 5,

T b % DMSO IZ¥AME L C 10mM THES L. 20mM HEPES &4
Hanks’ Balanced Salt Solution (pH7.4) (LA TF. FLIPR buffer) THEKE
E1~100uMERDBEICHER LE, £/, XFTFo T3 br—neL
T1%DMSO %, R T 47 ariba—n e LTLAZHAWE,

VA Feay ba— vz &0 96well plate IC¥EfE LT,

(3) HIIRZHETE L 7= 96well plate & CO, A > FaX—F WMV HL, 24
REO#ENEFE (Ca Assay Kit Component A % FLIPR Buffer TIAfE) %
50 uL/well %, 1RFHMEBECTEXKEOT., BB L,

(4) 1%, MBEEZIERE L 96well plate & Y H Y REA B L7 96well
plate Z FLIPR (Fluorometric Imaging Plate Reader) 2w h L. JHIE
E{T o7,

(5) FLIPRICE ZHAPEIZ L —F —HF 1. 08 T 5 51T > 7=, BIEELS 10
BRIZY T N2/ plate ISEE 50uL/sec T25u LT L7z, %5k
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EIZCDH AT CHBE (BXMEE0.408) LEEBEZEZFLIPRNO T 7
Jr—ary CHENICEERSNE, T—F0V 7 IR, H
TEHBE 1M 1., B 4086 E LT,

(6) K well ITBITABNBEOREENERLET —Fnb, BEIEEOK
KEZRDE, VHV FBRELEXREORKEEZ 2y ML, pEC, 25
Hlit, ¥77. 10uMITBITAU T ML LAOEBCRELZER L, £
YAy FORBYRE L LT,

hGPR40 J& TF hGPR120 % W THIAMN Ca” I E DR E 1T 72> 7, hGPR40 &
FAWEREBOBESR 912, hGPRI20 ZAWERBRERLZX 1 01277,

INDHEEED D ONCC21 2 hGPRI20 I L CHICENR T I =X MER%2F
FTARZERALMNTR oM, LA - Ty NCC2L XA v 2 U U W TnEIC X 28
RIFDFBE R OIEEA], MRS IMEEIC X2 BIEEBRE0RKAl. B
BIEBIC X 2EMOTFHROIEEF & LTORDEIHFEIND,

B PCa> BEICE T AHMBER LT p E C, JERURERA 1 O/
ST FAEEF T —F (BRK) 7y ADOREZE LD TCTREIEVERA4
WWRT, BIROVCRAWBANT, +++HIZLAL Y BEEZERL, ++HIILAD S
0~100%%2E WKL, +HIZLADO~100%ENRT D,

%3
[Ca%]/
[Ca*"]1/GPR40 | [Ca®]/GPR120 GPR120/F1 ERK/GPR40 ERK/GPR120
p~In
10uM | pECg | 10uM | pECs 10uM | pECy { 10pmy 100u { 10pum|{100um
(LA kb) (LA (LA k&) m
k)

NCG14 | 1.17 0. 00 0.43 | 4.83 ++ -
NCG17 | 1.34 | 5.47 | 0.00 0.59 | 5.23 ++ -
NCG19 | 1.29 | 5.54 | 0.04 0.33 | 4.77 + -
NCG20 | 0.10 | 4.56 | 0.04 0.41 | 4.90 + ot + -+
NCG21 | 0.26 | 4.73 | 1.90 | 5.54 | 1.04 | 5.90 + ++ +++ +H+
NCG22 | 0.30 | 4.69 | 0.02 0.14 | 4.72 + ++ ++ ++
NCG23 | 0.99 ( 5.11 { 0.02 0.58 | 5.04 ++ +Ht ++ +
NCPO2 | 1.47 | 5.47 { 0.00 0.45 | 4.81 + +++ + +
NCPO3 { 1.25 | 5.28 | 0.00 0.57 | 4.75 ot ++ + ++
NCPO4 { 2.15 | 5.59 | 0.00 0.33 | 4.74 ot ot + o+t
NCPO5 | 1.22 | 5.25 | 0.00 0.45 | 4.94 ot ot + +++
NCP14 | 0.98 | 5.01 | 0.00 0.56 | 4.81 ++ ++ - ++
NCG28 | 1.37 | 5.95 | 0.02 0.54 | 5.17 | +++ +Ht ++ +H+
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x4
[Ca®*]/
[Ca**]/GPR40 | [Ca®*]/GPR120 GPR120/F1 ERK/GPR40 ERK/GPR120
p~In

10uM | pECsy | 10uM | PECs | 10uM | DECy, | 10uM | 100uM | 10uM | 100uM

(LA k) (LA tb) (LA k)
NCG29 | 0.21 | 4.68 | 0.85 | 4.92 | 0.88 | 5.37 ++ SEIEUN 4
NCG30 | 0.01 0.71 | 4.81 | 0.88 | 5.43 - + ++ o+
NCG31 | 0.32 | 4.72 | 0.61 | 4.77 | 0.73 | 5.16 | +++ | R o+
NCG34 | 0.43 | 4.65 | 0.49 | 4.54 | 0.81 | 5.16 + ] | b
NCG35 | 0.68 | 5.11 | 0.61 | 4.79 | 1.00 | 5.34 | +++ FIVATER I
NCG37 | 0.28 | 4.79 | 0.56 | 4.75 | 0.91 | 5.46 - + e
NCG38 | 0.34 | 4.87 { 0.56 | 4.65 | 0.81 | 5.17 ++ AR F+t
NCG44 | 0.01 0.49 | 4.64 | 0.85 | 5.45 - + + ++
NCG45 | 0.01 0.01 0.65 | 5.00 - - + ++
NCG46 | 0.30 | 4.67 | 1.60 | 5.28 | 1.06 | 5.78 - o o o+
NCG54 | 0.07 | 4.62 | 0.66 | 4.80 | 0.92 | 5.62 + ++ o+t ot

NCG14. 17, 19¥GPR4O ITEBIRRIERE TH o, Lo{bd
W39 GPR120 & TN GPR40 D FE IR U TIEEIER & L COE S HENER &
iz,

LFED & B Y, hGPR120 {25t L T, NCG21 LS+ @ NCPO2, NCPO3. NCPO4. NCPOS.
NCP06, NCP14. NCG14, NCG17, NCG19, NCG20, NCG22. NCG23. NCG28. NCG29.
NCG30, NCG31. NCG34, NCG35, NCG37, NCG38, NCG44., NCG45. NCG46. NCG54 =
DWTH, GPRIO ZFERBEL LMK L CREOHES R LN, LR
2T, ZThofbE&®id, GPRI20 fEENAl (FE=x}) L LTHATH 3,

hGPR40 {22V T %, RI#EIZ. NCP0O2, NCP03, NCP04, NCP05. NCP14. NCGl4.
NCG17, NCG19, NCG20, NCG21, NCG22, NCG23, NCG28, NCG29. NCG31, NCG34.
NCG35, NCG38, NCG46, NCG54 DAZEHA{LE WL, GPR40 ZFEIEHR L= MAIC
XU TR REIGEE TR Lz, - T, T b{b&¥ik. GPRAO {EBIH| (7 =
=AF) ELLTHERHTH B,

B, NCG21,NCG30, NCG37.NCG46KUNCG S5 4z,
GPR4OKUVGPR1IZ20DOMERAAILTHLTY T=x FEAZH L TR,
GPR4O0OIZHTHT T=X MEAIZLBMESLH»THY. GPR 1202
MIEBIL TR, BRI Thoz, MO HIZVVTHBEGPR120EG
PR 4 O WFHF=/EE X &7z,
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GPR120 7 =X MIFHIHE L OEFF (Nature Medicine, 11(1),90-94, 2005
BLUHE2005—15358)IZ5/7T & HIT GPR120 {RA MM A 5 GLP-1 &
HVMI CCK DR H ZRIE L, WILIEB OB TIEE. WMILEEREDISEE,
BREAMFNC & DIER TR, BAEDOBEE, BB MO EE
WX DHERATEIERIE., %I B HIIE D 5\ 3 O RTBR MR IS R D 15 R
PhRARER], PHREMETTEME, AFHEFERICE 2WBEBE. MRESKRDE
RIBER H DV T AV NA~—E%, HRMMEEENEROEBISEE, B
FEBOEEMERICLIBREOBEESHRE OBEE, ik F 54—
77 2y PAUMBEIC X B COPD (IR BRI ) 72 & O BB ISR & LT
BAANTHDI LT, TRBINLLHALNTH B,

(1)  HEEBOBFNERE, HILESEEOBEEK;
Nutrition 2001; 17(3):230~5, Best Pract Res Clin Endocrinol Metab
2004 ;18(4) :569-86, Dig Dis Sci.2004;49(3) :361-9, Endocrinology
2004;145(6) :2653-9, Pharmacol Toxicol 2002;91(6) :375-81,
Gastroenterology 2004;127(3):957-69, Best Pract Res Clin Endocrinol
Metab 2004 ;18(4) :569-86, Med Res Rev.2003;23(5) :559-605, Med Res
Rev. 2003;23(5) :559-605, Horm Metab Res 2004;36(11-12) :842-5. Horm Metab
Res 2004;36(11-12) :842-5. Am J Phyusiol Endcrinol Metab
2004;287(6) *E1209-15, Dig Dis Sci 1998;43(4) :799-805,

(ii) RAMHFNIC & 2B FHIERE, BAEOREEK ;
Physiol Behav. 2004;83(4): 617-21, Best Pract Res Cli Endocrinol Metab.
2004;18(4) :569-86, Trends Endcrinol Metab. 2004;15(6) : 259~63, Cuur Drug
Target CNS Neurol disord 2004;3(5):379-88

(1i1) FEhik B #BAE D 2 (LB TEIRIEIC K B HER P FEHIEREE, Blz pfa D 500
% O ETEE A B TR R O IR R 2 RAEEA
Diobetology, 2005;48(9):1700~13, Diabetes 2004;53suppl 3:S225-32.
Hormone Metab Res.2004(11-12) :766-70, Hormone Metab Res. 2004,
36 (11-12) :846~51

(iv) FRAE MR PT B, ATFHERERIC X A R E, RS KD IERIEESR
DDOWIET VYA = —EE, MRMIREENREOREBEE ;
Curr Drug Target CNS Neurol Disord 2002; 1(5): 495-510. Curr Drug
Targets. 2004;5(69:565-71, Curr Alzheimer Res 2005, 2(3):377-85

VM BEEBOEFRERICLIBABOBEEDHR S OIBERE ;
Drug 2003;63(12) :1785-97, Br J Pharmacol. 2004;141(8):1275-84,

VIOBRIZBIT 2V —T7 7 7 &0 MR X B COPD (1B MEEAZEM R &) 72 &
D fifi R BTG RIE ;
Endocrinology. 1998;139(5):2363-8. Am J Respir Crit Care Med.
2001;163(4) :840-6.
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SR &

1. FTRERX (1) TRINDT = A LAW I EEMIC A SH 3 20l

EHEDRSE L TERETHGCH LRI ERER L% — (GPCR) DOfE
B,

RZ
X Y .
R ~—C_H,, —X‘@—GHHZ,, R M

[z z T,

R¥*Z, FEERRIEAEZE, 1EANE4EO~TuEF»ET I3 EEEESE
# (BFBFERCABEXIFEEEZBEI1IENESEOBHRECER
SNTHEWN) XEFFTRER (1) CRENIBHRTI VEZERL.

R\
N__

oK

RYE, AINAXVE, 1BIEAEO~NT e ETF 4 ETS5E8XIT6ED
FERGRRE (BEBBERICARFEXI S EREESBEI1BANESHD
BRETEHEINTHLIV) XFBBREINTHLIWIANES LEZEEL,

RQIFX, FERRMIAKBEXZ1IBEAHESEO~AT o BT 2 ET B EEE
BREE (HEERRUEABENIFERERBET 1 ENE3EOBRE
TE#EINLTL LW Z2EBKL,

RYE, C,_ 7N NE, FERRIGAZEZI1IEIESEBO~NT 2E
TFEHTLOIFEFEERBE (INSC,_ JTAIVE, S¥EERILKSEEE
XIFFEFERREIZ, 1EHDESEOEBETERINTL LW 2Bk
L.

R2ix, KFRF. C,_,TAFAENEZC,_TrassErEskL.

Xk, BRRF, MEBERFXIE - NR®— (22T, R, AEEFXIT
CLo a7V ENVEEZREWRTS) 2FBKERL.

mETCnid, THENR—XIZRR2->T1IHES OEE>ZEKT S,
(72720 R¥BR 72 )F v 72=VETHEEE, RYIZ, 1ENE4A4FED
~NTERTERTOSBXII6 BOHEHRERRE (Y ERRILATEX
BFEEERREILIENESEOBRECERINLTL L) XiEEBHR
NTHEEWINVRELSNETHD,)]

C RABF VIV ANETHY, RYB, ILAFVE, FFIVIUAEYETA
XNWVANVE=NVBRINNEANVETHY, XBEZEFTHY, R2NAE
BFTHLIRREIEBBFEO 7 == {bEW. XER* BTz /%P T
ETHY,. RB, TFIFIVIANERIZTAZINVANLRZ VBRI LASE AL
ETHY. XPEXEEREFTHY, REPAEEF CTHIABFRELCZHD 7 =
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=AM I TR SN B3 FOE A NES E LTCEETBECH
RIBEHEBHLEFH— (GPCR) OEBIH,

THRALEYEN? D BIZNBHRE 2 ICRBHO T = = LAY T2
FEENDCOEEEDRS L LTERTHGH VNI ERER L &7 5 —
(GPCR) DEEHI,

N
N N
H

~

NCG14
0

0 H
N
Qg
NCG19 B0

0
N
SAeA
NCG17
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<Subject of searchs

It is congidered that the general formula (i) defined in c¢laims 1
and 15 includes a wide variety of compounds having different chemical
structures of R*, RY, R', R? and/or X, different values of m or n and
the like. However, those compounds which are represented by their
specific chemical structures in the description and are confirmed to
actually have an agonistic activity on GPCR in Test Exampleg 1-3 by
tentative experimental data are limited to an extremely small part of
the compounds c¢laimed in c¢laims 3, 8, 9, 17, 22 and 23. Further, with
regard to all of the compounds included within the gcope of the formula
(1) other than the above-stated extremely small part of the compounds,
it cannot be congidered that the presence of the same levels of GPCR
agonistic activity as those shown in Tegt Examples 1-3 in the compounds
ig fully demonstrated by reasgonable pharmacological data.

It igs considered that compounds each corresponding to any type of
the general formula (i) and the activity of the compounds as an agonist
for GPCR are already known at the time of the priority data of the present
application, as specifically disclosed in any one of the documents shown
below which are cited in Box C. Further, it cannot be considered that
the description does not fully support, in the meaning within PCT Article
6, a fact that all of the compounds included within the scope of the
general formula (i) other than the above-stated known compounds share
any characteristic chemical structure or a common characteristic
property/function which the known compounds never share as a common
matter. Therefore, it cannot be considered that the compound of the
general formula (i) is not fully disclosed in the meaning within PCT
Article 5 with a reasgsonable explanation.

Such being the case, the search was made exclusively on, among the
compounds of the general formula (i) defined in claimgs 1 and 15, each
of the compounds defined in claims 3, 8, 9, 17, 22 and 23 which are
specifically prepared and examined in the desgcription, and also made
on the relationship between the compounds and GPCR. The search was
further made on a pharmaceutical composition for the treatment of any
one of the diseases exemplified in line 36 on page 27 to line 7 on page
30, which comprigsegs any one of the above-gstated compound as an active
ingredient.

(1) WO 05/87710 Al (TAKEDA PHARMACEUTICAL COMPANY LIMITED), 22
September, 2005 (22.09.05), Full text; Claimg; page 1, lines 7 to 15;
Examples 2, 4, 8, 11, 12, 15, 18, 21, 22, 25, 26, 29, 30, 33, 36, 37,
39, 40, 44, 47, 49, 53, 56, 59, 70, 72, 75 to 77, 125, 127, 137; page
352, table 1 & CA 2560111 A1 & EP 1726580 Al

(2) MCKEOWN, SC ET AL. 'SOLID PHASE SYNTHESIS AND SAR OF SMALL MOLECULE
AGONISTS FOR THE GPR40 RECEPTOR' BIOORG. MED. CHEM. LETT., 15, March,
2007 (15.03.07) 17(6) P.1584-1589, Full text; FIGURE 1, 2, TABLE 1-5

(3) JP 2005-15461 A (Takeda Chemical Industries, Ltd.), 20 January,

2005 (20.01.05), Full text; Claims; Exampleg; Tables 1t0 26 & W0 04/41266
Al & CA 2505322 Al & AU 2003/277576 Al & EP 1559422 Al
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OF AGONIST AND ANTAGONIST SMALL MOLECULES' BR. J. PHARMACOL., (2006)
148(5) P.619-628, Full text; REGISTRY NO.885101-89-3

(5) GARRIDO, DM ET AL. 'SYNTHESIS AND ACTIVITY OF SMALL MOLECULE GPR40
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