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A...FREQUENCY OF SCRATCH (TIMES/60 min )
B...PHYSIOLOGICAL SALINE SOLUTION ADMINISTRATION GROUP
0.5% MC (10mi / kg (p.0) ) + PHYSIOLOGICAL SALINE SOLUTION
(0.1 mi /SITE (s.6) )

C...SPC ADMINISTRATION GROUP

0.5% MC (10mi / kg (0.0) ) + SPC (50ug /SITE (s.c) )

D...COMPOUND 1 ADMINISTRATION GROUP
COMPOUND 1 (300mg/ kg (9.0) )+ SPC (504 /SITE (s.c) )

(57) Abstract: Preventive and/or therapeutic drugs for
itch containing as the active ingredient substances capable
of suppressing the functions of GPR4 relating to signal
transduction; and nitrogen-containing tricyclic compounds
represented by the general formula (I), quaternary
ammonium salts thereof, or pharmacologically acceptable
salts of both: (I) wherein R! is substituted or unsubstituted
lower alkyl or the like; R? is hydrogen, substituted or
unsubstituted lower alkyl, or the like; R* and R* are each
independently hydrogen, lower alkyl, or the like; n is 0 or
1; X is -(CH,),- or the like; and Y is a group represented by
the general formula (II): (II) (wherein W is CH or nitrogen;
7! and 72 are each independently hydrogen, substituted or
unsubstituted lower alkyl, or the like; and Z3 is hydrogen,
substituted or unsubstituted lower alkyl, or the like).
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HHESE11.138EIC1L72bBERZVTAP—D2LECRBBEOT I/
BEFICRBVTC—2U D07 I VBARK BRELEIAMLLY I /B
Farf L. »poRHES1L1EHO7I  BENEGFTIEEEOV 7TV
GEECETIEEs AT EBEIE. XM [Molecular Cloning, A
Laboratory Manual, Second Edition, Cold Spring Harbor Laboratory Press

(1989 4E) (BLF. EVvFaF— - u—=V 2R EMT), Current
Protocols in Molecular Biology, John Wiley & Sons (1987-1997 4F) (LA
F.hLryhr-Farba—nAX LV - ElbFxFaFf—-NAFuT—LIET),
Nucleic Acids Research, 10, 6487 (1982), Proc. Natl. Acad. Sci. USA,
79, 6409 (1982). Gene, 34, 315 (1985), Nucleic Acids Research, 13, 4431
(1985) . Proc. Natl. Acad. Sci. USA, 82, 488 (1985)% ] M O M FF A
M RBAEZHAVC, AIZEEIEES 11, 138LTCL7TH0EEIND
WERP— DR EHOT IV BENZEFTAEAEY = — F9 5 DNAICH

iERWHERPBEATEIIEICEIY, MBTEZEHRTE D,
.9..
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Kb, BREELIZIANMLET S VBOBIFICBREI L2V, 1 EH~%K
+E. FELLIFI~20M, XVHFELIIE1I~10M, SbCHFELL
Z1~5@TH 5,

RFEBE11,.138LP1 7 bBEh20TFhr—2CRBOT I/
BEIICEVWT—2UEOT7TI )V BEENMKRE, BREZIZMAMLEZ &,
BT/ BENPOEEP2L B L BEKOMBICBV T, 1L ¥ B
DT )BBEOKE, BRELZIAMASD I LEEKL, Rk, BiRE
IR MABRICAE L THEL ., K&, BERELEIAMEND T IV BEE
WOWTIHR. KRB EFRRB L 2MbAR W, RARWT I VBERE L LT,

-7 5=V  L-TARNSGEY L-FTAXNTE VB, L-FNLVEIV, L-TVF

J

i

IVB. VYU e AFV v LA Yuf vy L-af v LTV
-T2y LA FF = -z T7 52 -7l L-kY
L-AvF=v, L-bI 7 77 L-Fayy, LAV UVBEY L-V AT
A VOEREEVETOND,

DT, BERBBRTERT I VBEEOHFELWHEZRT, A—HIZE
EFENA37I/VBBEEIBMECEBRAETD D,

ABE . ol AaYuly, JrafLry, Ny, JARY T
F=V 22T I )T EVE, AFF=V, O-AFLEY vV, tert-TF LT
Yyov, texrt-FFNT T =, Y7k NuT IV

B :TARSE VB, INVEIVEB, AYTARTIEVEBR,. AV T VH
SV, 2-TIJTVE U, 2-T X ARY UEE

CH :TANTHL TNHEIV

DE:VCy, TAX=V, FN=F v 2,4-VT7T )7 X 2,3
AV =1 i iV

ER:7nYy,. -t Fuexr7al) v, 4~ Fuexvrr7al v

FE: %Dy, RbF=rv, xTEY YV

G . 7=V T 5=y, Fur v

T BAEE11, 13BIT1I 7hbBIEALIVTAL—DICRERED
T JBEMIBVWT—20 0T I ) BEENREA BREIZMAMLZ

TR/OBMEN*ETIEAES . BIEFS L 1ZHOT IV BEINZETS
| 10- |
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BEHEOV I T VGEREETIREZE TR ZOT I 7 RES LS
FH511E2HMOT I /BENEN, 2 Lb75%HUE BHEIZ80NU
FoHFFELIZT90%MUE, EHIKIFISNULEORA—MHEEZFLTVWS I &
BEFE L,

72 BEINCHEERS OR —#iE. Karlin and Altschul & X 5 7 v
Y X & BLAST[Pro. Natl. Acad. Sci. USA, 90, 5873(1993)]<° FASTA[Methods
Enzymol., 183, 63 (1990)]1Z2AVWTRETHZ LN TED, ZOoTAY
A 5 BLAST (23 -3 T, BLASTN (GEEXEE T — & X —X) X BLASTX (3
EG7I BT —FR—R) LI@Znsd7u 77808 EL TS [].
Mol. Biol., 215, 403(1990)], BLAST {Z 2 -3\ 7z BLASTNIZ & » T ZEE %)
EMBFTHIHRACE. T A—F— I 2 IE score=100, wordlength=12
Y45, ¥7-. BLASTIZESWT BLASTX Ik > C7 X/ BES % MEIFTT 2
BAWIX, NF A —F—iZ#l 2 iF score=50, wordlength=3 & 3 5, BLAST
& Gapped BLAST 7 m /T A2 A WVWAB AT, £7 077 507 7 %0 b
N A —Z—F BB [Gapped BLAST iZ D V> TIZ3THMK (Nuc. Acids Res., 25,
3389-3402 (1997)) Z#ZM], Th b OMT FEDOBENLRFEILAMTH S
(http://www. ncbi.nlm. nih. gov. 2 &),

GPR4 BB ORB|EZMAEE XN T2HEL LTI, flzxiE, BEIES
12, 14BXTL8»b@BBENA2VThh—2iICBBOBEERSH b &IX
NOAEHFLEZ15~60EENLRZAVIAXI VEIF FOBRFHOES %
BTH5FVIXI7VvFAFR (UTF,. TYyFE R -FVIXIVFFFED
Wi, BAIEB L2, 14BIVC1L8LbBEINI VTR —DICERED
WERANEZEFETBSINAEAMN) VP2 b REBETANAT I XL XL, EBF
ER11IRBROTI/VBEIN2FTS5EAEOY IS FAEZECET ¥
EMHTAF VIR I UFIFR, INHOFY IXT VAT FOFERE (U
T, AVIAX 7 VAFRFEELV D) FRET N5,

FRTVFEVRA - AVIRIUVAFRELCE., BABES1 2, 148
FO1L 8nbBIENINTNAI—DICEROEERS »bBIT 5 ERE L
F15~60ENGRBZAYVIXIVAF FOMBOESNEZETDIT v

FELUR - FYVIXIVFFRTHDNIEHBIEBEEIN WA, FFELLIZ
-11.
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17~60HE, IVHEFELIEZ20~60HE, SbIKHELIIE3 0~
6OMENDRAFTVIRZVAF FOEBNRINEFTTLHT VFEY

ZFVIXIVFFRBETFOND, FICHFELIFERLTIIXI LA
FROFRBEEROBMBYEINEZATHT VY F VA -FVIXTVET

FRgEFbhd, ZE7VyFEVR - FVIXI VAF FiE, BIFSL1 2.
148XV 1 8 bBREAIVTALA—DKRBOBERSI =TT OM
FOBERMCETHERICESE, X, AT DNAGEBZ AV
B EVART I LN TE D,

FVIX I VVAFFFEEFLLTRE A X7 VAFFROY Ry =
AFUEEREAAFTeF I bPEARERSNEZT Y IAX I VETF FEH
Wk AVIXZLFFRFHOY VBV ATAREN NI-PERART I
F AR ERINAEFYIXZVEF RFEE TV IX T VFF PR
DYVE—-REVVBUZATALOREN_NTF FEBREGCERINE
FYVITXZVAFFRFEEK FVIX I VvFF POV I VAR C-ETRYE
AT SULTEBRINEFY)AXZVEIFFFEER. AV IXI7VvFFE
MDY ULBRCS5FTISINTTVLTEBINTEZ Y IAX I VAT F
FHk FVIXIVLAFFHOLY IR -5 7=y P TEBR
ENEFYVIXIZLvAFFBEE . FVIXI7VFFFHOV PR T =
) X% % U ERMT F v (phenoxazine-modified cytosine) TEM I 7z
FUVIRZVAF FHFEEK, 2 VIX7VAFFPOY RN — B 2-0-7 1
ALY R—ATCBBRINEZY IX I VvAFFFER. FYVIXI7VFFF
FOYR—AN2-A FF Vb F VI AR—XATEBRINEZAIIXT b A
FRrGUFKELETE LN TES (MBI, 16, 1463 (1997) ],

FRFUFEVR-F VIR LAF RFELEAVIXZ VFF FHER
FRW.7 Y F YR RNA/DNAE (AN A H A2 REAS v F 2 Y —, B0,
322 (1992). {b%:, 46, 681 (1991). Biotechnology, 9, 358 (1992), Trends
in Biotechnology, 10, 87 (1992) . Trends in Biotechnology, 10, 152
(1992) . MM T %, 16, 1463 (1997)). MU T+ ~Y v 7 R (Trends
in Biotechnology, 10, 132 (1992)). U A ¥ A A EIiF (Current Opinion in

Chemical Biology, 3, 274 (1999). FEMS Microbiology Reviews, 23, 257
-12-
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(1999) . Frontiers in Bioscience, 4, D497 (1999). Chemistry & Biology,
6, R33 (1999)., Nucleic Acids Research, 26, 5237 (1998). Trends in
Biotechnology, 16, 438 (1998)]. & 2\ |7 == DNA ¥ [Nippon Rinsho -
Japanese Journal of Clinical Medicine, 56, 563 (1998), Circulation
Research, 82, 1023 (1998). Experimental Nephrology, 5, 429 (1997).
Nippon Rinsho — Japanese Journal of Clinical Medicine, 54, 2583 (1996))
WHECLT, CPRAEBBORBREZEFELIWH T2 LB TE D,
BHAEREL12,. 14BLC1 8 bBERIVTNA—DCRBOERER
FleFTBH5INAER MY U 2V " REBTFTTNATIFAXTHEX IV
AFFLE. BAEREL2, 14BL01L8hbBERZVTAN—DICE
BROBEERINZHTHDINAO—H, FLEFLFL2 e —-T7& LT, an=
—  NATVEAL = avik, TT—7 N ATV EAE—aviE ¥
ooy AL TV FA - aYEEERAVI LICEVHELND DNA
FEWHRL, BEBICE, ae=—5250WE 77— 7H%Kk0o DNAZEEMLL
TA4NE—FFHNWT, 0. 7~1. Omol/l DT NV T AHFET. 6 5C
TCAAL TV EA P —varvriEfTolth, 0. 1 ~2FREOD SSCHEIK (1%
PEDSSCEIEDOMAIZ. 1 5 0mmol/13E{F FY U A, 1 5mmol/1 7 =
VEBFRYITLAXVRB) ERAV,. 65 CEBHTTCTANE—2EHETDII
LI EIVRIETESDNAER2HETHI LB TEBR NATIVIEAfAE—Ta v
H.ElLXxaF—-su—=v S Ee. ALY h TR X
FlL¥a2T— A F P —_ DNACloning 1: Core Techniques, A Practical
Approach, Second Edition, Oxford University (1995)&F IR N TW D
FHICELTITIZERTEB ANATIVEFARTEIX 7 VAF FELTE,
Bl 2 ¥ ERRBLASTRO PASTAS ZAVWTRHELLLEZIC12,.14B8LT1 8
PHEBIFNLEWVTR L —DIREOEERS 2 H 9 5 DNA O HEHIES &
BHTAINAELAREBTE%UEOHRAEZEFT TS INABHELL. LD
HELIZS 0% LOHRAMEEZE TS DNA, SHICHFELSIFEIS%LE
DHEMEEETDHINAEZET A LB TED. X7 VAF FE L TIE,DNA,
RNAZWTFHbHAWVWDON DM DNA BFEICH VO D,

FETVFEVA AV ITXIVFF B L BET VTRV -FY A

13-
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X7 VvAFRFEE, TLREINEF L2, L4BLTRL8M»bBENLDW
TR —2RREBHOEERINEZFTDIDINALEAIN) VO = N REHTT
NATVEARTBERIVFFFL L BEEX 7 VA F FFEELZBEMT
FREVIRTANARTIZE— TTI)UANANT Z—= TT ) U4 NVA
TIVE—T 9 R4 NVAR Z—EOREFRFEAXF-CHALL
B TREREBLABELR S THALLEDOZEEOTH I LIO /£
XREAIE LTHERT 22 & TE 5,

BEFERARI I —2FTHBLO/EEFBEMELTCAHAVS
KR .ZEETHREREARI L BEFREANCAVIERNZAEG T I L
WhoBlET 32 LN TE D (Nature Genet., 8, 42 (1994)],

EREFAELTCF.BEEHACAVIEAN TCOHRIZEDL SR LDTH
I FAXITERBAK,. BT P vAEREFEART NI UL LERBRIELE DR
BWEDHEBHR .~ = b=V AE. . TXRAINT T FUESEOERIEK.
TV, TVE=VEOT I BER. ARBEBREZIIEBR:E 71 =
—ABREOBRERIBREN BT OND, EEFELCE L. ZTh b EHICE
HIEFEA ., o WEH ., T, ¥4 XHEOMPBMELZLEFUbL
SRIFEAAVABEHEFNEOREBEEANNEORAEZHANT, Bk, BBK
FRABEL LTERFAZAZLTH IV, Thb0EHNAIZ . BRI, &
HEHBRESEOBECIVASEMBEARA L LTHRET LI LB TE D,

ZFHBLOC/ EERBREANT. BEOBEAEITOEET . BEOEE I
BEEMC  VECLVRELEZ L LRORBCBMRLCERTHZ &
NTED,

BEFELLTE, AIATEEORBBALCEN NS X5, BFFWI
BESTHIHERZETHIENTED, £, VANV ABBEFRBAEIC L -
THLEAMETABESMAICDNAZRET A ENTE B,

FoANABEBEFBAEE LTI, VBV L3RE (Virology,
52, 456-467 (1973) ; Science, 209, 1414-1422 (1980)), ~ A 7 A v
= 7 ¥ a vk [Proc. Natl. Acad. Sci. USA, 77, 5399-5403 (1980) ; Proc.
Natl. Acad. Sci. USA, 77, 7380-7384 (1980) ; Cell, 27, 223-231 (1981) ;

Nature, 294, 92-94 (1981D)), VR Y — a2 LEEME-NTER A (Proc.
.14.



WO 2004/017995 PCT/IB2003/003475

Natl. Acad. Sci. USA, 84, 7413-7417 (1987) ; Biochemistry, 28, 9508-9514
(1989) ; J. Biol. Chem., 264, 12126-12129 (1989) ; Hum. Gene Ther., 3,
267-275 (1992) ; Science, 249, 1285-1288 (1990) ; Circulation, 83,
2007-2011 (1992)), EEEDNAMV AL EELEZEE-ENMDNAB AL
(Science, 247, 1465-1468 (1990) ; J. Biol. Chem., 266, 14338-14342
(1991); Proc. Natl. Acad. Sci. USA, 87, 3655-3659 (1991) ;J. Biol. Chen.,
264, 16985-16987 (1989) ; BioTechniques, 11, 474-485 (1991) ; Proc. Natl.
Acad. Sci. USA, 87, 3410-3414 (1990) ; Proc. Natl. Acad. Sci. USA,
88, 4255-4259 (1991) ; Proc. Natl. Acad. Sci. USA, 87, 4033-4037 (1990) ;
Proc. Natl. Acad. Sci. USA, 88, 8850-8854 (1991) ; Hum. Gene Ther., 3,
147-154 (1991)) 2 HE T 52 LB TE 5,

YGY FDGPRA ~DFESGZEZMETIWHEL L TIX, ] 21X GPR4 z Bk d
Bk, GPRACEHRIERE2F T2 MEZET DI LB TE D,

PikL LTk, GPRA 2RI HHETHNIEVTNR B AVDEZZ ENT

X 5M, CPR4 2 BEMICRBETHIRESHFE LY, ELBERABRIRDI 72

—FAHETLE 72 —F A HEETHLLV, 20X S lEL LT, flx

I¥. GPR4 ZRHT 2 PMMAEEL2 DT H LN TED, £/, b FEF X

SHf, v MRS L AEPHORFLE LTHVWDSZ &R TE D,
EFRAEE, Az, BTOSFEBCECCHARBTSZZ LB TR S,

(1) RY Zu—F kol

GPRAE =X ZOHSBWA R RTF FORBRIER. H 5L GPR4 D —
DT I)BEANZETLENTTFREREE LAV . BHICEET S LI
VRV Zu—F ik EERTHIZENTE D,

BETBZE;MWELTHE, VX, ¥¥, Fy b, IUR, NARI—FZ
HAnwasZ R TE D,

HREORSEEZEHW LIEH =Y 50~100pu g BEFEL V.

RFF RERAVBIBAE, XRTFRFERILTHTA~FYT = (keyhole
limpet haemocyanin) ®FFusZ/u7 ) vEpxx V7T EBCHRFAREEGSE
EbOERRLTEONRLEE LY, E LT 57F Fik, 27 F FARMS
TARKTHIENTED,

pail] l

-15.
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ZHEORSEE, 1 HEOBREDOE 1~2BMBEIC3~10HT 5. H&
E#%.3~THBREHREIVELO L, ZOBESRFCAVERREK
BT AL EABERERNELE (BERAERERE (ELISA )  EFHET (1976
#£). Antibodies—A Laboratory Manual, Cold Spring Harbor Laboratory
(1988)) & THRT 5,

GER AV ERECH L. €O nER S REEMER Lk P
MEvmFELZBREL, ZLEL2 0. BRIV ERY 2o —T i
KEBMBTHLNTED,

SHE. BRIT A FEE L CIE, BUOOHE. 40~50%MMAMERT »E =T A
Wk AN, 7Y VEEILE [(Antibodies, A Laboratory Manual, Cold
Spring Harbor Laboratory, (1988)]). FEHIXDEAE-EE 772 — R AT A,
BAFVRBIT A, TuT AV AERIECHITEIHDIVIETSVIERY F
AEFHRVWEZu~ 77 4 — %52 BMTELETEALA2EDLETCLET D
FEBET OB,

(2) /7 u—FrHiEoER
(a) B 4 BE 4 0 i o> 7

HREFEWCHAVEZ CPRAEEZRZZOHOWH NI XTF FORBRER, 50
X GPRA D—E DT I ) BB EZETEXTF N L, £Z0MER+572
RAEMzms L2y beRAEELAMBORERE LTy 5,

ZHAMERLEY y VEHEDE 2 EKEEE L% 3~ 7 HBIC, BIE
EWMHT 5,

MR A MEM 35 (B OKRLIEHR) hoHilrL, vy FTIESL,
1,200rpm TH5 pRBEBLODBE LR, EWEZETD,

BohEhBESOBMEEZ FY X -7 rE=0 AEHEK (pHT. 65)
TIl~2 MO E UFRNEKEZBRELEE., EMEHT3IEEHEL., Fdoh iz
e Ak EELEMBLE LTHVS,

(b) & &6 & M i o> 7

BHEMBEE LT, vV AELRT y PR\ LEKAUMEZER T
5. Bl iX, 8-7 ¥ 77 =VtE~ v X (BALB/c Hi3) B Bl & A0 e Bk

P3-X63Ag8-UL (LA T . P3-U1 & W ¥) (Curr. Topics Microbiol. Immunol., 81,
.16.
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1 (1978). Eur. J. Immunol., 6, 511 (1976)]., SP2/0-Agl4(SP-2) [(Nature,
276, 269 (1978)). P3~X63-Ag8653(653) (J. Immunol., 123, 1548 (1979)],
P3-X63-Ag8(X63) [Nature, 256, 495 (1975)) 2R WA Z &R T&E D, Z
nooMBEEEIE, 8-7 ¥ /7 = M (RPMI-1640 EHiC 7 v ¥ X &

(1.5mmol/1). 2 —ANH S+ & ) —) (X107°mol/1), V= ZwA ¥
v (10p g/nl) BLEOEBRME (FCS) (CSLALHE, 10%) Mz miFi (U
T. EHEEHLE VD) I, SbI 8T I 7= (1bpg/ml) ZMMATE
) CTHERT AN, MEEAD 3I~4 BRICEFRBMTEEL, BETE&
WA 2X10" @l ER WS,

(INA TV F—~DER

() CTHRELEREEEMBL O TRELAFHEMELZME ME £
I PBS(V V@ FYU A 1.83g. VU VEE— Y U A 0.21g, RIF 7. 65¢,
HEA1Y v b, pH7.2) TELKEEHR L, MR, AEELME B
M =5~10: 11C72 % & 5BA L. 1,200rpn T 5 57 B 04 HE L 7= %
LEERETS,

BONEBEASOMBEELZ L IEC L. ZMBEIC. BB LQRNL.37C
TLUICHEEAMBESEY RY mF LY a—)1-1000 (PEG-1000) 2g,
MEM 2ml B X QT AF L RAAARF T F (DMSO) 0.7ml ZEE LZEIKRZ 0.2
~Iml ML, &5 1~2 5 MEIC MEM 55 1~2nl Z HEHRMY 5,

AN, MENHEHLE N X CAEN 50nl 1SR B X 5 ICHET 5. BB
% 900rpm T 5 HRMBELDME . LEZB CH. B0 EKE S ORI ZE .
WBERLNITIECLER, ARAERy Pt XdWiAL, REHLTY 50N
HAT #5 (IE B Bl b R FH o F > (107*mol/1) ,F I ¥ (1. 5X10°mol/1)
BIOT I 75 Y2 (4X107mol/1) &M A 7o BrH1] 100nl FICEET 5.

RSB A 96 RIFERA 7L — MC 100 I/RF245HEL, 5%C0, A > F
2a_R—F—f 37CTT~14 BRKEET D,

EE%, BELEO—HME2 LY 7 FART 44X (Antibodies, A
Laboratory Manual, Cold Spring Harbor Laboratory, Chapter 14 (1988)]
EZE_NDNTVIREEAENERECI YV . AEHORY T F FOMIH
FRIVRTF FREBRHECRIETBENANAT Y F—<2BRT D,

17-
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BERAENEECERMELT, UTOFEZET LI LB TE D,

fE DR, FIERIC e CPRA E 7 13 2 DWW A B Y _TF R 0 R
B, HBAWVIEGPRAD—F DT I VBB EFTT I FF2EYRT V—
Fea—hL, A4 7Y F—vEBEEEBLLA#TO (D THINDFEHR
HEZzE—HELLTERSYE, SbERELLTELFF . BR, b
ERENMED D VIIHABREAMETERLER I vy P ELER~TV XA
A) 7T ) AP RESEERCERDE IS ARG ZTV, HURIC
AVWiERYRFIF FCHFROERIGT 2302 AEATHYENDLE ) 7
o—F AR EEETAENATY F—< & LTEBRT S,

HNATY F—<Z2AVT. BRAFREICIV I/In—=v 72 2H0KRY KR
L IEBIX, HT ¥ (HATEs# 227 X 7 77 VUV 2RVWEEH#), 2EA
. EEEmAERTS]. RELTCHRVWRAAEMORBD bSO 2 AN
THWbLhBE/ 7 u—FAfilkzEETEINA T F—<ké L T&ER
T 5,

(DE Z7a—FriEDORR

FY REMBE (2, 6, 10, 14-F NT A FA X Z T H v (Pristane)
0.5ml #JEHEAREE L, 2BMAETS) LELS~I0BFOYTYRERLIEX
— ke Riz, QTHRBLEAEACTCHAVWLNEE) Ju—T iz E
AT ABENATY F—<flila 5~20<10°HfE " CEZBEENICERT D, 10~
21 AR TAA 7Y F—~<iZEXKEMLT D,

HEAEILLEYY 2 bEAEZER L. 3,000rpn T 5 5y fELSHEL
TEESZRET S,

BonltELY. . RV sn—FrRETHAVWEFELREOFIETE
su—FAhiffE R, BT LB TE D,

RAEOY T 7 FADRER. SVAE /) ZJu—FVREFIA LT Fy b
FrETy hE/ I u—FAREFIAC S TXy PERAOVTITI. R IR
FREBIE, n—V —EHB50 L 280nn TOWRKE LV EHT S,

FE . GPR4 2 BT AR L EATAIWEOFHB LB/ EL X BRERA
FUTOIS @R TDIZLNTE D,

289 Rse LTERATHIERR . AR 2EMTRET D Z
-18_
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LHLAETHIN . BERAZADRS EEEZOCHFEINLE—2HDL
HERUEOEEE —FIBES L. HAZORRFITFICIVWTI{MBND
EEOFECIVABELAEERERMH L LTRETIONREE LV HAELLS
Bk, HAEVEAEE. FYvy, Fra—R, e bT AT IVEDOKBRE
OAREEECEMRLEEEOARBRPAVDLON S, . BEERKZ £
SEEESIT A D OBRELFRLERMAO L D o KEENITHFEIND
RNF. Bl . B R Y AL PY U A RS MY U AL Bk
BYTA, VBTN ULAERRMTAIELTED, E2, WERE
LCHRL., EABCEYRRBECERITETCHNEI b TE D,

BERKIZ. BRCELRLPENARbO2EAT 208 EELL, &1
BE FFHSBRNBSZSOEROBRE 2B TR TED, BREFRE
LT, $EH. BERAENET N5,

ROBEICEYSREA L LT, EHESBTOND, EAFE, L.
vV b LEQORER. FTUTVEOREBER, ATT IV VBRI Y L
Ep@BRF. E FudForraubreia—RAE0/KEH . BB X7 VE
OREEMEH. 7V ) yEoMBALEZENFA L L THVWTRETE 5,

ROBECEYARE L LT, BERASABETOND, Bl E, EH
iz, MBEK. TFUBRRKRELRREOREM MO R IBEEFEFLEHVTH
W s, ¥, FREOFCEBVTHROF THRMA & LTHRLERD E R
m+aszebTE D,

BEBTFIEBESEEIT. BRHETAHREDR, EFHIE. BEHAHE. F
B.REZICIVERSN, BEXRALBHEZYD 10y g/kg~8mng/kg TH
5,

GPR4 DIERWTEHRIC IV E LBV VIV EECE T HEZIG T 5%
Bk SR EEC I VET RV IV EEENGI T2 0TEIME
PERTHBIECL 2 TORETEIZELENTE D,

GPR4 iEHIERZE T BamE LT, MaxiE, X (I) TR B
ampnEFbnsd, UF, & (1) TS dkElwze®h (I) &,
MoOXEZEDOIEHICOVTHRETH D,

e (DOEEDERICBVT, UTOARBPETOND,
.19_
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(DIEFTAEFALBEICERT A ) A NLDEZRT VI LIS & LT, B
I IEEEELEISERORER 1 ~1 00T AIAMBET LR, BENITE
AFN. TFA, TAEL, AVTREN, TFNV, LY TFN sec— 7
F . tert— T FIN, RUFA, A I RVFI RFTRUF N ~F VI
NTFN, FTFN, AVFIFA, =, TUYNVERBTOND
GV Z7a7Axre LTIR. AXLERERI~80V 7 a7 X VRET
bh., BEwicixysusae i, vrar7Fu, vy e, yu
NEUL VI RANTFN, VI uF s FAEREF NS,

Gi)EHET A r=rt L Tid, AZETEH, SEEZIRRORFEL?2 ~
SDOT A= ARETFLR, EFAMICEEY=A, TY A, 1 -Tax=)b,
FTF=, RyF o, AFEo A ATTEN, FITT=N, T aAF
=, 2, 6—F I EVT=NERETOND,
GEZRTAVEF=A L LT AL E#HEREZSERORTEHZ2~80T
AFoapgEiFon, B F=L, Tutf=A, TF=2p, RXUF
=, AFV=NAN, ANTF2AN, FIFAVERETOND,
WMraFri, 7R, EFE. REBLCIVROERTFERT,
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53 N 3 N MS miz 435 (M+H)
H C“(ND 3 HY*
-— 4 2 -+
54 N:\ 3 ! MS m/z 423 (M+H)
CHs .
55 - > H30—<’N:© MS m/z 465 (M+H)*
CHs ‘
N +
56 »ND—ND H30—<’NI> MS m/z 520 (M+H)
J
N
57 (:l/\@ HyC— :@ MS miz 527 (M+H)*
N N
J
N H C—(N:© +
58 /\© s~ MS miz 528 (M+H)
N N
59 N W< cH H30—<’N]© MS m/z 510 (M+H)*
. _/ o~ 3 JN
N +
60 N © HaC—<’N]© MS m/z 439 (M+H)
J
61 " H30—<’ND MS miz 441 (M+H)"
N N
J
CHs N .
62 N /~CHs HsC—iND MS miz 439 (M+H)
N +
63 l\C@ He~< ) MS miz 485 (M+H)
v
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HEEHR
H
R N
L& «—NRR® —Y HESE
&5
N CHg
64 °—N/—\N-CH3 ¢ :C[ MS m/z 466 (M+H)*
—/ JN CHz
N CHgz
¢ +
65 N ) N MS miz 449 (M+H)
N CHa
N CH3 N
66 -—N:| ¢ ]@[ MS miz 437 (M+H)
N CHs
CH
® N CHa .
67 N ¢ I:[ MS miz 479 (M#H)
JN CHj
CH3
N CHs .
68 '—N:>—N ) < I:[ MS m/z 534 (M+H)
N CHs
d
N CH3 .
69 O/\© ¢ ]@: MS miz 541 (M+H)
N N CHs
N (/N CHs +
70 U 1L MS m/z 542 (MiH)
N N CHs
CH
/. O ,N:C[ 3 N
71 “N N CH < MS m/z 524 (M+H)
_/ —qo_J 3 .{N CHs
N CH3 .
72 N © < ]@[ MS miz 453 (M+H)
N CHa
s Sy .
73 —N \ MS m/z 455 (M+H)
NS JN CHs (
/CH3 </N CH3 +
74 N ,CH B j MS mz 453 (M+H)
\__/_ 8 JN CHa
N CHs .
75 qj <’NI>L MS miz 499 (M+H)
/N d CH3
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LR
H
R N
RG/NY
L&D —NRR® —Y BEENMTE
&5
HsC, N
N N ¢ +
76 N N-CH N MS miz 466 (M+H)
HsC, N
REVAR ¢ ]@ N
77 N Y N MS m/z 449 (M+H)
H3G N
- 4 -+
78 N ‘<JN MS miz 437 (M+H)
79 -— > ‘<’N MS miz 479 (M+H)*
CHs ‘
HsC N
80 '—ND—N ) %’N]@ MS m/z 534 (M+H)*
d
HaC, N
81 SA® —~ T MS miz 541 (M+H)*
N N
i
H3C N
N < +
82 ;S /\O ! MS m/z 542 (M+H)
H3C N
M/ 0O
83 -—N\__/N—/(O _CHs ‘*;ND MS miz 524 (M+H)*
HiC. N
84 N © “‘<’N MS m/z 453 (M+H)*
d
H3C N
/S 4
85 S “‘<N:© MS miz 455 (M+H)*
Jd
CH3 H3C N
/ _ <
86 —N_ /~CHs N MS miz 453 (M+H)*
d
HiC N
87 0 — MS miz 409 (M+H)"
A\ d
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N— Ny
88 N ) <A

89 -—NC\> <’N l v
N X
% '—N/:\> </NB\I
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F
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92 M—CHs
—0
93 —OH
94 +—0-CH3
5 /N
9 e d o,
% d o-CHs
/—CF3
CHs
08
0 CHs;
% ~)
-0
.~ S
(OJ
101 P
o)
102 O/—@
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m.-gi
HsC N CHs
N~
¥ N
L
R CH3
103 ——N
N:N
104 \N'NH
105 ey

Ne
106 N
\-NH

107 '\_<OH

108 T
d
s
109 — —O>~OH
0
110 — ok
o
OH
11
.—<O
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112 —N N—CHs;

113

114

115

116

117
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119
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EARES

HaCo~-CHs

5 CHs l\{/
R iy N

l /)
e
CHj

L& —NROR®

120 - <:\
0
121 -—ND—(
OH
122 '—N<::>—</ A
N”N
123 PND—\
OH
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E12%

HaC._~-CHs
|
CHa Q
N N
1 =L
R CHs

L&D —R?
EE R
N
124 Ll
125 »—>~OH
o)
13K
Mg=x Y
&5
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F14%
e SiE
5 MS m/z 508 (M+H)"
6 MS m/z 563 (M+H)"
7 MS m/z 570 (M+H)"
8 MS m/z 571 (M+H)*
9 MS m/z 553 (M+H)"
10 MS m/z 484 (M+H)+
11 MS m/z 482 (M+H)*
12 MS m/z 528 (M+H)"*

I T o £ B 72 50 B

FI1IHIZEEW1 (BoHEE) o SPCHEEREICH T H2WHERZRT,
BIRZBWT, %5 (FH#, *%) IFE4XTROEKRERT,
BH# :P=0.00830FEZEZRT (BHETHMBEORMENRB ; Aspin-Welch
test),
% % :P=0.0031 OFEBEZEZ*RT (LEW1IROEREHOBESTREL ;

Aspin-Welch test),

EoRITILAEW3 (BoEE) o sSPc FERBEICHKTIWMHERZ2RT.
EoMITBWT, HFE (#H#., x%) IHEATROE®REZET,
##:P=0.0029 0DFEEEZRT (Biext BMBEORMEN BB ; Aspin-Welch
test),

% % :P=0.0031 PHEEBEEZKRT (LEWIRBRODEEHOBE BRI ;

Aspin-Welch test),

KGO EBERHICOWTRRA THBAT D,
SRER 1: GPRAFEHIEH
.60-
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BEHSTHLONEGPRAT vy A Mla (E7 v A MME 178 —= X b
TUA—NORBIZEY GPRe ZHRTH) zABT L - 1 v=VEk
D 1I°EEHEREL., KEEP 10 amol/LICRBZ XI5 1T —2 R T VI —
NV (17B -estradiol, ¥ 7 v #8) ZEHMTHRLEZb O L RABRILELE M
Z.3TC.Bb%CO, M VFaX—F—HT6 FEIKELE, TD#., Steady Glo
Luciferase Assay System (Promega ##1) WK ZMA KIS & EIEL, kv
7J3 7 v b (Packard, Meriden, CT, USA) T 1 HBORGEELZRPEL K,

RREEWOEE (BFHER) 2. TOXRKRTEDY 17— X FFY
A= VIR L FERMEED L 7 2 K (count per second) b & ICHH L
TEHER TR Uiz, IC,fHIX. FAEFE M b Logit-Log B O BB L AZHT
Bz o THE LE,

XHF. A, B, CREAUTOEREZRT,
1T —Z AP IVF—NVEREUORBRIEMERMEO Y v > ik
T —2RPMIPF—NVBLUORRUEEVWOWM G BNERMEO T ¥ b

O ¥ w »

TR — TR INIFOF—NVDOHREMEO D 72 M

E=x® (%) = [1— {(A—B) / (C—B)}] X100

WREPELSRICTRT,

1 5%
ftaWES ICs0(nmol/L)
1 4.0
2 3.2
3 2.3
4 5.8
5 14

UEoER Iy, W (DX CPRABHRIER 2 BT A ENRINTE,
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RBRG 2 - SPCHEFBREICK T D MM EH

ddY HEME~ & % (3~ 4 W) A EIZ SPC (50 pg/site) 2K T#kE (SPC#&
ER) $%. B~ xeT7 7 IARBAERAS—Y (7.5 x 7.6 x 156 cm) KA
N, EFFIATERAVT 60 HXMEAT TV RADTHZHME L, ©F
FEEA L, BEICE 2BMITE (scratching behavior) DEIKZ BHR TH
Yy hL, RERNBE (EEAKEKESH) WX SPCOoRD Y ICARRIE
W (0.1mL/site) Z®E L, {(bABHEEMTIE, 0.6 EE/FE (v/v) %
AF LT —2 MC)KBEIZIALAY 1 BI®EEW3 (300 ng/kg) &<
NERGE L, SPCBRE 1 ERBMMcEoREE L, 2B SPCRERE I U4
BEEKREEH TEThEh SPC BLOEBRERES 1 RERIATC 0.5
w/VUMC K B (10 mL/kg) R OFEELEZ, RBEIT 1B 0L TT o, 1k
EMic kB SPCHERBRITBHOMBEZLUTOHKXTRD =,

B, A, BEZNZLUTOE®REZRT,

A - SPCEEBOBWITE (scratching behavior) @ Bl
B : bW EHEORWEITE (scratching behavior) @ [E

mElxR (%) = [(A—B) /A] X100

bEM1ORRE2E 1IN, LEW3OR/REZBE2RIECTRT,

E1RICRT LS, SPCEREHOBHITHES (78 E) IXREXFEO
BRABEE (23 B) &HGZICHI L% (P=0.0083), {b&# 158
OERWBABHEEIT 13ETHY . {LE&W 1 #5858 Bk REEORKTH
6 #0248 83% M & u7z (P=0.0031),

EoRicRT L O, SPCEEHOBMTHE S (69 E) IHEEXRBEO
BT R (18 ) &H_XHFFEICHEML = (P=0.0029), k&M 3 &5H
OBRWATBEKIL 1ISETHY . LaEW 1 #58 CHEB M BEEORWETH
B %A 74% W & e (P=0.0031),

UEoEE»S BAES L IERo7 I/ BEIZ2ETIERROY S
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FAEBICETIREEMA T2 DERIERERRAME LTAATHDI I L

BRI N,

BB 3 : Compound 48/80 (¥ 7/ < #8) FREE KT 5/EH

ddY B~ 7 R (4 W) & EIC Compound 48/80 (10 u g/site) & KT
5 (Compound 48/80 ¥ 5 BE) #%. U~ URET 7 VARBEERAr— (1.5
x7.5x 15 em) WAR, ETAIAT72RA VT 60 MEATTY U XDAT
BEBELE E74F2BFAL, BRI X SEWITE (scratching behavior)
OEIFZZBEE AV M LE BEXNBH(EBRAKERREH) T Conpound -
48/80 DXV A AKX (0.1 mL/site) 2| E L, kAEYBREHT
iZ. 0.5 w/viMC K BIRICILE W 1 B L MEA % 3 (300 mng/ke) Z 2 T H IR
# L. Compound 48/80 %5 1 BT icE 0 E L7z, 7Z2d Compound 48/80
BREBBIVCAEABERREHETIEZN T Compound48/80 B L UVARE
Wik S 1R RIENC 0.5 w/vIMC KR 2B OKRE L, RRIIEH 10T T
To7. {b&WIT X 3 Compound 48/80 FRBMITEH O MBI R IXU T oK
TR® 7,

HBRP, C,. DEFENENUTOEKRERT,
C : Compound 48/80 # 5 # O 1T & (scratching behavior) ®E#
D : {tEWHEE5HOBRWATE (scratching behavior) ® [E %k

melzxR (%) = [(C—D) /C]l] X100

e 1DOFREELIE6R, LEMWSORFREFE L TRITRT,
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%16%
; A AEE %=
B (E# cosm)  IPHE%)
EBRBERRE 7
Compound48/801% 5 35
54
L&Y s 16
FE17R
B =
# (E# eosmm I
SEBIRRES 13
Compound48/801% 5. 54
52
| A=yikk 2= 26

#1 63F 7T L DI, Compound 48/80 ¥ 5B D BT EN B £ 1T 35 B T,
BHERNBEOBRRTHEK (7TH) LEENLE, bé 1 REFEOEMBE
TEIEIEIX 16 ETHY ., LEW L 58 TIX Compound 48/80 & 5 # O
FTENE 302 54% Wil S h i,

1 7RIZKET &5 IT.Compound 48/80 #¥ 5 # o BT EI £ 54 B T,
RUERNBHREOBWTHEL (18 ) LhEMNLE, LW 3RFHOR
WATBHEKIT 26 TH Y, kAW 3 B 5B Tid Compound 48/80 & 5 B D &
WATENE 2028 52% MMl S h iz,

PNEDRRN L. EAES 1 LEROT S VBRENEHTIEARO Y
FAUBECETIHREZNHTIVERBRERRALLTARATHL L
MRBR ST,

RBREl 4 ATTFUVRERARBERBEREST VBT OBRECHTDER
.64-
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ANFFUVRERABEREAEFLOERE., KELOFE Vy—F
W oo F T oA VRRF 4 AT 4T - F—< bnrP— (Journal of
Investigative Dermatology). 105 %, 749— 7556 H (19954F)] Z#&HFHE
LTiT» 7,

NTFvELTEFF Yy (VI - TAF)yFHEl) 2HW., Th
F7E by (BRASER) KEMLT 0.6 w/VhdEdynr—7 & by
BIK (BEBK) & L, HEEIK%Z BALB/c HitE~ o X (6 Hilis) OFIE L
RS~ 10 puLBHLCHE~YUVRAERIEL, 7TH% (day O) 226, R—
AL 10 pLEBKEZ 2 A, E2 3 AR Cday 16 ECREBRAT ¥
Lol BEERERETVEERLEL,

e 1ix, 0.5 w/v%hMC AKEIKIZ 10 B X N30 mg/nl DEETENRE N
MR L. day 16 Io BT 2 HRBIKEA 1 RFEATIC 10nl/kg 2R OEE L,
Fi, aryhae—ABEELTO0bw/vRNC KBROAZRRICEDRE L
HERIT,

Day 16[CBIT A~V ADOBERIGOMITITEAOOFE la -7 v -
Sy —FNeF 775 —=<zanm — (European Journal of Pharmacology) .
2753 ., 229—233E (199564F)] 2B/ FHE L TIT» 7z,

v UAEF LVRECERSES D, 77U VRBAER S —Y (7.5x8
x16cm) I 1BEEFEKE L, MEBKEZYAER~BM (Dayls) BEDLIC
F—VEREL, 8mm EFFHIATVa—F-CEARBETCTHZHRE L
o EFFTOBFAK LY, UARKEBAEZ | FMOBRBTH2ZHE LI, &
B 2BRAHUBLIOCETORD~0OBBWITHOEBE 2K 2, v 7 X IEH
I RECREORFCEVER LEBRTEZ2 T8, TO—EDTEHZ 1
Bl OBWATE & A2 LT,

WREELBRITTRT,
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F18%K
v bha— VB ftdm1®RE5E#H (mg/keg)
100 300
NTTFrBAE 1 26429 138+33** Q- *E*
BB oBRTHEK

AW 1EEROBRWITEHEEIL 100 ng/ke T 13833 CEH DT HERE)
300 mg/kg T2+1 &, v b — LEEORWITEIE K (264X29) I~ TH
FWHEAS LTWE(**: P<0.01, * : P<0.00l, Dunnett test),

UEDHEENNS BAIEE11ZHOT7I / BEIFE2ETI2EBAEDY S
FAERCETABEZMATIDBEIBERRALLTAATHIZ L

WRER ST,

KRGS v REEB X OB AR ZE (DRG) IZ 3817 5 GPR4 mRNA O 3 Bl fig
il

> U AKRERB L OERMEE (DRG) IZ 1T 5 GPR4 mRNA @ F& BLAR AT I,
Reverse Transcriptase polymerase chain reaction (RT-PCRIIEIC X V1T
o BB, UTOMEFERBEZE VX 27— 78 —=7 (Molecular
Cloning) WRBH EN TWVWB HFIETITo 7=,

(1) 794 —DRE---TFA(A~—IF, vU X GPR4 (BFIEFEZ14) O
641-660 BB (B> A, WIBFS 1 9)B L 943-961 FA(T v F VR
HOEHEBEE20)DHERINCAETEZ S FIAv—ZRELAERLEZ (LY
Ehevz i),

(2) $7% cDNA D {ERL .- -BALB/c v 7 A XV, HHOKFPB XV DRG & 1§
WL, & M 2> b o £ RNA OO fli M IE [ guanidinium
thiocyanate-phenol—-chloroform (AGPC)IEIC TAT o7z, H b 74 RNA(S
u g) % BT, SUPERSCRIPT Preamplification System(Invitrogen #t)IiZ &
D, v=a2F/VICHE > T cDNA ZE® L7, cDNARRODOER, 7/ LDBRAZE

R BEDICRTT 472 bu—n e LT, Reverse Trasncriptase &
-66-
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WML WY 7k ER L [RTase (=) I,

(3) RI-PCRIC X BRI O -+ - PCREMSIT, ¥y —~ v F A 7 7 —PTC-200
(MJ RESEARCH #£) % B W THT» 7z, PCRKJISIE. R cDNAT pu L, & Rk 4 200
4 mol/L @ dNTP (dATP, dGTP, dCTP, dTTP). 10 pmol/L ® 7 5 A < — (&
FIEE 1 9B L OEFIFER 2 0).TaqGold polymerase (PerkinElmer #t) 2.5
B B IO 1 X Tag Gold (Mg plus) Ry 77 — 2 BLRISHIR 20 pl &
B\, 95°CT 10 S RIMEE, 94°CT 14, 63CT30BHEZ 1Yy A7 1r2LT
08 B4 Z ATV, SHIZ 12CT 5 HMMBAT B Z LI X2 TiTo e, BB
“T#H., Bbh7 PCR RIGIK XY 10 plL EAWL., 2%7 Fu—2RFN

(Agarose Nusieve (FMC Bioproduct #t) % Tris-acetate /Ny 77— (40
mmol/L Tris-acetate, 1 mmol/L Ethylenediamine tetraacetic acid (T
WLTHER] KW TERKKB L, F/L% Vistra Green nucleic acid gel
stain RPN5787 (Amersham and Molecular Dynamics #£) 10000 £ RIKIZ T

A RHYefE L. Fluor Imager (Molecular Dynamics ) TF48 S 4 5 DNA Wy
F (0.32 kb) DIEIEZFER L7,

% (B Reverse Trasncriptase O JETFTER} [RTase (-) JIZIXBER KB
Iw ARy FABH S 3. Reverse Trasncriptase O FF7ERF[RTase (+)IFFIC
BRESKBZICAY FARB SN Z L2 56. GPR4 mRNA 25 B J§ 3 & T DRG
CERBELTWVWA I EBRERINT,

QL@%%W%%GN4%%%T%5M%%UML%%%%%&LTE%
ThBIENTFRINT,

CPRABEBW RBELTWVWB I &b BAIFES1 1TRBOT I Bk %
HEFAEABOY S FAGECET 2B EMET 2RI, AERER
S W EERE (S VEE . NRUE VRSN . B MRAL BORE . BAEEMERR) . A
FERE (2% M B . KB B SR RVE AR BRI B . SR AOE B SR R AR AU R
BEST R RE) . BEEA{GAE. BIMCEREES - KEEAME. £ K,
%%%EE\D%EWE\D%%E@-D%ﬁﬁ%ﬁ\Tiﬂ4F%ﬁ\i
BER EEEE. oA FEOBREAML LTAFATLL I EDBRRSN D,

. GPRABDRGKEFEE L TWVBZ &b, BIIFSFL 1RBHOT I /B

WA AT sBEREOY VT VEECE T M2 ME T OMRIL NES
.67-
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ﬁ®ﬁ$\@ﬁ\ﬁﬁxﬁﬁﬁ\EW\M%ﬁ\%@%\E%%Wﬁ%%w
BRALLTOARATHIZLARREND,

¥ 7 . m % W K W& GPR& A ¥ H L T ©» D
[http://ajpheart.physiology.org/cgi/reprint/00359.2003v1.pde§H€]::
vk RBIEELIRBBROTIVBENEATIEAEREO Y ST IVEREKL
B AHAE 2 Mel T 3 M E IR, KhE., BIE. BRELCEOHRFAL LTH
AThso L BRRENS.

X 5z, W002/90925 21X, GPR4 HH A ZEOBBICH VD Z L BBIRS
NTVWBDT HEMMIE.BOBRESELTLERTHD EEIDND,

AERBIBAIEE T, XN (I) TRINIHIBFEFR=ZRRANLEHLHLLIETTO
W7 v Ty AEELIR TN LOEBROCHFAILIE. R5TICLEND
ODKFIMB L OBEETRD» O REHENPORINIDELEDIRSELTE
Ter L AEMETS, ARPICKRIEEL LTI, AYRS THDS LEVE
P EOFEERELTLIVA, — RO, ARSI THD LROPWEL 1
e N OMABEN ST ERMR M OTECRET S T LB
HE LW, COL)REEMBEYMIZ. TN BREFFOLST THRMELITE
BOFECR- CRETIZZLNTETHD, £, EEMABRDOERTD
AARPBIERICE. . MOEROFEDRSN 1 ELF 2L EEETY
THhIV . BB AXHOEEZ. L M2 G LHWAEDINCEMTRE TS 3,

ARFHOEEROBRERBEIBERES LT . BORE EZIHIRAKRES
PEROBEDOVTFAIPDLEBEBIO/ ELRITHOLDITHKRLHRE
RBEEREPEETERTZILATEZ . ROBRGCET IRAOH & LT
E. Bl T Mg E R TSI LA TE, ERIRECETIRAOA L L
T, flxiF. BEHFANEE2ETE LB TED,

GRS OB EAOME X, fl T, AWM. v~ v =y PEORBA ;7
VIUVEQRER; AT T Y VB SRV LAEOBERA; e Frx v Ta
At —REORKESR BB AT AV EOREERWER ;7)) VE
DAEHNEZRA VDI ENTE D,

EROBECHETAHFOS bEHANEOLEANREARAT HFELL

e PR EEOKEEAEAVTHAE TR TE D, AIRIE, &N
-68.
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Hik. MBI, TR OERK. BEAKE T FUERKRORGDENORBREIND
AEEREZ AV, BB THE2HA L & bR, BBK, £y
ML LCHRT 2 ERTED, FROAOHAORE X, AIAE, &
WA, BE. BBEH. REH. BEH, BRHA. FEH. REEEH. TH
FENLBIRSND 1EEE 22U LoRAARMBERA VS Z EETE S,
ARFAOEXOBREERIOCBREFAEIFBCBESNT . APRTITHD
rEMBEORE. BERE. BWEBIVC/ELETHOBEN, BHEOFHE
FOHE.EROEERIVEEEZEOB A OLHFICH L TEERERT S Z
LRTRETHh D, FliE. RA L BYD 0.1~100mg kg & 3~4 BT T
BEFZORGFELYL, LALAERDL, Zhb#5EE X OHRE R ATk
DELDEBHECIVEDT D,

RKPALZEMT SO DOFEE O GE

PTFI. AP 2ERHA. 2EFABICHEAFACEIY S DICEERIICHHA
FER. KEBAOHBIE I NLOERMAZICLIVBRESND Z L ERWV,

FTREMABLOSEZHRATOZAYWOHBLENT — &%, BT OHH
FiIck o THIELE,

g NMR :  JEOL JNM-EX270 (270 MHz) ¥ 7z 1% JEOL JNM-GX270 (270 MHz)

MS: Micromass LCT ¥ 71X Micromass Quatro (APCI{EIZ X ¥ B E)

E=iEE 1 bWl 2— Q- F N —5,T—I A F ) —30—A I ¥V [4,5-b]
PU DY —3— AN AFL)—8— U= RAFALERFT I —1—A NV AF V) —
10,11— Yk Fu—56H— IRV V(b E]7TEL L} DERK

BBET 7—61983 R EN T 2— Q- F N —5,T- YV AF I/ —30—4
YV [4,5-b1E Y Vv —3—A N AFNL)—10,11— Yk Fa —H—-I N
(b, f]17 ¥y (30.0g, 78.4mmol) % 7 muk/ s (300mL) &EFME (300
nl) ODEASBEEICEML. 1-AFALE LTV (23.6 g, 236 mmol) B X
CHELATLSTE R (37 %KEMK. 7.64 g, 94.1 mmol) ZIMZ . 60°CIZHm
L. 18 BEEBEELE, REOETL2HEBE/ v~ 77 4 —THRRBLL

%.OkATEMESKEML., BFBcF L CHIE LE, EREZATMEY
.69-
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K. A, AR AKCIERESE L, TARBT M) U ATERRE, BIETT
Mg L, WHLEZEER2Z2BRzFALTF)I Fal—varl, ka®1
(27.4 g, 55.4 mmol, UUE 71%) Z/ 7=,
APCI-MS: m/z 495 ([M + HI*)
I§ NMR (CDCl,) 6 (ppm): 1.30 (t, J = 7.6 Hz, 3 H), 2.27 (s, 3 H), 2.45
(m, 8 H), 2.60 (s, 3 H), 2.63 (s, 3 H), 2.79 (q, J=17.6Hz, 2 H), 2.98
(m, 4 H), 3.38 (s, 2 H), 5.34 (s, 2 H), 6.00 (s, 1 H), 6.57-6.66 (m,
2 H), 6.79-7.00 (m, 5 H).
¥, WETAT7IABEBERZUTOFERKE > TRE L,
tEoeWm 1l (15g) A% 7 —J) (110mL) WKEML. 7 /VER 7.0g
(2.0 8E) 2Nz, REOHHLABRBERE —BRMGEEL, 7k b=
FUL (100ml) ZMEEEZ 1R LR LE, Z0%. /2 ER
LT, WET. BT3¢ X vickvibap1lo 2 7 rBREZRE

(20.1 g, ULFE 91%),

EHH 2 baWm2{(2— Q—=FN—5,T—VAF ) —30—A I ¥V [4,5-b]
YUy —3—ANAFN)—8—1(1,2,6,6—T T Fkut)vr—1—4
LAFN)—10,11— Vb Fu—bH— IRV [b, fI7TEE )} DEHK
1—AFALERTTrofkbYIic1,2,3,6—F v J e Fut Y Pz,
EHH 1 ERABCLT, BEE7—-61983 KR &= 2— Q- =F NV —5,7
—*);tac/v~3ﬂ—4’~:§f~/“[4,5—b]t"uVy—3;4;v;<%/v)—1o,11—9
ERo —5H— RV b, f] 7B DBUE 20% TlEW 2 2/ T,
APCI-MS: m/z 478 ([M + HIY)
' NMR (CDCl,) & (ppm): 1.30 (t, J = 7.5 Hz, 3 H), 2.04 (m, 2 H), 2.53
(t, J=5.7 Hz, 2 H), 2.60 (s, 3 H), 2.62 (s, 3 H), 2.79 (¢, J =17.5
Hz, 2 H), 2.86-3.02 (m, 6 H), 3.45 (s, 2 H), 5.33 (s, 2 H), 5.64 (m,
1H), 5.74 (m, 1 H), 6.02 (s, 1 H), 6.57-6.70 (m, 2 H), 6.78-6.82 (m,

2 H), 6.88 (s, 1 H), 6.95-7.00 (m, 2 H).

=4 3 ka3 {(2— Q- F N —5T— I A F ) —30—A I & [4,5-b]
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YDy —3—ANRAFNL)—8— (¥R YTV —~1—A NV AF))—10,11—
bt Fe—6H=- YUY [b, fI7T YY) DAL
I—AFAERFCroRbViEr Y DUV ERW, EiEfl 1 ERERL
T, BHFE7—-61983 KRB Inz 22— 22— F =57V AF N —30~A
IXV[4,5-bIV YD =3 NV AFN)—10,11— Tk Fa —5H— IV
Vb, f17 B P DINE 20% TlhaW 3 2/,
APCI-MS: m/z 466 ([M + H]")
' NMR (CDCl,) 6 (ppm): 1.30 (t, J = 7.5 Hz, 3 H), 1.78 (m, 4 H), 2.50
(m, 4 H), 2.60 (s, 3H), 2.63 (s, 3H), 2.79 (q, J =17.5Hz, 2 H), 2.98
(m, 4 H), 3.50 (s, 2 H), 5.34 (s, 2 H), 6.02 (s, 1 H), 6.58-6.66 (m,
2 H), 6.79-6.81 (m, 2 H), 6.88 (s, 1 H), 6.98-7.02 (m, 2 H).

EHHI A LB WA (2— (2— T F A —5, T~ DR FA—3H— 4 I £ [4, 5-b]
YOy —8—ANAFN)=8—FNEKY ) AF)NL—10,11—Yt K —5H
—ORUV[b, fI T B} OERK
I—AFALERTPUrORDVEZEARY VERAW, EF 1 LREICL
T, BHEE7—61983 It E 22— Q—F L —5,T— YV AF ) —3H— A
IFV[4,5-bIEY P —3—A NV AFN)—10,11—T Fua —bH— IRV
Vb, fITEC UM DINE 46% TIlLEW 4 /T,
APCI-MS: m/z 482 ([M + HI*)

IH NMR (CDCl,) 6 (ppm): 1.30 (t, J = 7.5 Hz, 3 H), 2.43 (m, 4 H), 2.60
(m, 3H), 2.63 (m, 3H), 2.79 (q, J=7.5Hz, 2 H), 2.98 (m, 4 H), 3.38
(s, 2 H), 3.69 (m, 4 H, 5.34 (s, 2 H), 6.07 (s, 1 H), 6.58-6.67 (m,

2 H), 6.78-6.81 (m, 2 H), 6.88 (s, 1 H), 6.96-7.01 (m, 2 H).

EiFl 5 ka5 ~bAEW L 2DEK
BBEE 7T—-6l1083 kB E N 2— Q- F N =5, 7T—TV AF NV —30—A
Y [4,5-b] Y v —3—A L AFNL)—10,11— Tk Fu —sH—I )

i

(b, f17 ¥ ¥ (19 mg, 0.050 mmol) % 7 2 AR/ A (0.30ml) &HE (0.30

nl) OBREESBEEICEMRL., AT ARRNIDOZ 2o &)L ABEK (1.0mol/L,
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0.15ml) BLOENL AT AT E F (37 %KE. 0.006 nL) £Mx, 60°C
wInE L. 20 BFRABERLE, REOEF2EE /IR NS T 7 4 —THR
L BlEr»BEL . BEZ7ou R VAR ke 2 HiEL %,
EHB L EARRmR T MY A CEES, BHEL. BERR 7 raiir s (0.50
mL) BX O N—RAF A A% F@EkY KY RAF L (N-Methylisatoic
anhydride polystylene, /84 &7 M8, 0.15 L) &Mz, FETH
HREELE, ERBEAVTPO LYV EEMNL. BEE A Sy ZHBI7u~v bT
57 44— (RYyF v SCX. NUT VB, 2 mol/LT7 VE=T —AF /) —
LB CHEY) THERL., B ThorEam s ~LEM L 22/,
LW oBELE1LRIC, HFE (APCI-MS) 2#H 1 4RKKE L,

EiEm 6  keWw13 (v 1-[8—Q2—=F N —5,T— T AF /L —3H—
£ IFV[4,6-b]EY Py —3— AN RAFN)—10,11— Yk Fu —50— I
Vb, 1T EE Y —2— A A RAFN]—-1=-2AF LR ) =T A OERK
Ll 3 TERONELAEYW 3 (11.4¢, 24.5mmol) Y7 mm 2 F Y (200
mL) WML, 3 7{AF4 (1.98 ml, 31.8 mmol) Z iM%, =T 10 k¥
BERLE., RERKEZRET. BELEZE%. BEB=FLEZMA Tz, BDH
FREEIK % 60°CICMB L 0.5 BB L., ToREERT I FREEHR LT,
WHLEEEZERLC, {b4%®1 3 (13.7 g, 22.5 mmol, I3 92%) %
B,
APCI-MS: m/z 480 ([M - I1%)
IH NMR (CDC1,) & (ppm): 1.31 (t, J=7.6 Hz, 3 H), 2.13 (br s, 2 H), 2.25
(br s, 2 H), 2.58 (s, 3H), 2.62 (s, 2 H), 2.79 (q, J =7.6Hz, 2H),
9.85 (m, 4 H), 3.06 (s, 3 H), 3.52 (br s, 2 H), 3.83 (br s, 2 H), 4.74
(s, 2 H), 5.32 (s, 2 H), 6.76 (m, 2 ), 6.88 (s, 1 H), 6.95-7.18 (m,

4 H), 7.43 (s, 1 H).

Em 7 AWML 4 {(2—(2,5—YVE FrER— LV —1—ALAFIN)—8
Q== F N5, T— PV RAF I —3H—A I FV[4,6-b]EY P —3—-A VA
FN)—10,11— Pk Fa —BH— RV [b, f17 B} DA
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l—AF LRI rofibyic 2,5— Y Frvr—ri AN, Eif
1 CABILT, BT 7-61983 Bt sk 2— Q—=F NV —57-V¥
RFN—8H— A I XV [4,56-bI Y P —3—A NV RXAFN) 10,11-YE Fnr
—BH- YRV FITEE Y bR 82% ThHEM L 4 2/,
APCI-MS: m/z 464 ([M + HI")

g NMR (CDC1,) & (ppm): 1.30 (t, J = 7.5 Hz, 3 H), 2.59 (s, 3 H), 2.63
(s, 3H), 2.79 (q, J = 7.5 Hz, 2 H), 2.9-3.1 (m, 4 H), 3.45 (s, 4 H),
3.70 (s, 2 H), 5.34 (s, 2 H), 5.87 (s, 2 H), 6.07 (s, 1 H), 6.59 (d,
J=28.7Hz, 2 H), 6.63 (d, J =8.7 Hz , 2 H), 6.75-6.85 (m, 2H),

6.88 (s, 1 H), 7.00-7.05 (m, 2 H).

EHH S AW 1 5<N=[8— 2—F N —5T—VRAFNL—3H—A IFY
[4,5-b]E Y P —8—ANAFA)—10,11- Yk Fr —5H— IV [b, f]
Py —2— A NAFA]—N=RAFNLT I EEBATF VT AT >0 E K
1= AFAPRSITroRbV IRV U AF AT AT VEREREZ AV,
=g 1 L AEIC LT, BEY 7-61983 BRI 2— Q-2 F V-
57— U AFA—30—A IFV[4,5-b]lE) P —3—A N AFI))—10,11—
e Fr—H— YRy Vb, fI7 PN E 3% THEENL S ZR/RE,
APCI-MS: m/z 498 ([M + HI")
IH NMR (CDC1,) & (ppm): 1.30 (t, J = 7.6 Hz, 3 H), 2.36 (s, 3 H), 2.60
(s, 3H), 2.63 (s, 3H), 2.79 (q, J=7.6Hz, 2 H), 2.98 (m, 4 H), 3.23
(s, 2 H), 3.53 (s, 2 H), 3.70 (s, 3 H), 5.34 (s, 2 H), 5.98 (s, 1 1),

6.59-6.67 (m, 2 H), 6.82 (m, 2 H), 6.88 (s, 1 H), 6.97-7.02 (m, 2 H).

=0 ka1l 6 (1-[8—Q—xFN—5T—TVAF IV —3H—A IFY
[4,5-b]E Y Py —3—A VL AFA)—10,11—- P & Fu —bH— I~ [b, f]
FEE Y —2— A NVAFALIERY DY — 4= A NVR BT F LT RAT I O
=9
I—AFAERTIT VDRV A Y =RaF VBRZF LV RTIVERV,
EHH 1 LRI LT, B 7-61983 PrEikEnhiz 2— Q- F L —
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5 T— U AFL—3H—A I XV [4,5-b]E Y VY —3—A L RAF))—10,11—
S R —BH—URYV[b, fl7T B UM LINE60% ThEHL 62/,
APCI-MS: m/z 552 ([M + HI]")

IH NMR (CDC1,) & (ppm): 1.23 (t, J = 7.0 Hz, 3 H), 1.30 (t, J = 7.6 Hz,
3 H), 1.68-1.90 (m, 6 H), 1.97 (td, J = 11.3, 2.7 Hz, 2 H), 2.26 (m,
1H), 2.60 (s, 3H), 2.62 (s, 3H), 2.79 (aq, J=17.6 Hz, 2 H), 2.83 (m,
2 H), 2.98 (m, 4 H), 3.36 (s, 2 H), 4.11 (g, J=7.0 Hz, 2 H), 5.33 (s,
2 H), 6.03 (s, 1 H), 6.57-6.66 (m, 2 H), 6.78-6.82 (m, 2 H), 6.88 (s,

1 H), 6.94-6.99 (m, 2 H).

EHiG 10 a1 72— {N—[8—Q2—FN—5T—YAFN—30—A
T FV[4,5-bIE Yy —83—A A AFN)—10,11-Y k Fu —H—- IR
b, f]17 Y —2— A A RAFAL]=—N=RAFAT I} ) —N>DERK
KELTALI =AY F T A (15.7mg, 0.38mmol) 27 b7 FRTT
v (0.3ml) KEBSE. KAT., BHLEBL, 77 Fa77r (0.9
mL) WM L7, EHif 8 TH LA W1 5 (126 mg, 0.253 mmol) %
Mz, BB T LMHAKELE, RISOETE2HEEI/ v~ T T77 14— TH
=0 -, BER LA B K (0,016 mL) . 2mol/L KEEMLT MU U AKIEIK
(0.016 mL). 7 (0.048 mL) ZJERM F L7, WH M ZIMIE L. WIKZ RN L
FRER M-V )b AAsuv v 257 40— (BHER: BFBR=FL) T
R CAam1 7 (47.6 mg, 0.101 mmol, UL 40%) ZE R/,
APCI-MS: m/z 470 ([M + H]")

'H NMR (CDC1,) § (ppm): 1.30 (t, J = 7.5 Hz, 3 H), 1.7 (br s, 1 H), 2.21
(s, 3H), 2.57 (t, J=5.5Hz, 2H), 2.60 (s, 3H), 2.63 (s, 3 H), 2.80
(q, J=17.5Hz, 2 H), 2.98 (m, 4 H), 3.44 (s, 2 H), 3.61 (t, J =5.5
Hz, 2 H), 5.34 (s, 2 H), 5.99 (s, 1 H), 6.59-6.67 (m, 2 H), 6.81 (m,

2 H), 6.88 (s, 1 H), 6.91-6.98 (m, 2 H).

EWapl 11l fbewl 8<{1—[8— Q- F N —5,T— YV AFINV—=30-A I
>Ha&m€u9V—3—4w%%nq—wﬁy47tFu—w—v&yf
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b, fl7 ¥y —2—A NV AF ]I Sy —h— A NYRE )= AODE R
mé%lsmﬁbbmmé%l6%ﬁw\%W%10&ﬁﬁKLT\W$

50% Clk&aW 1 8 2RI,

APCI-MS: m/z 510 ([M + HI®)

'H NMR (CDC1,) & (ppm): 1.30 (t, J = 7.6 Hz, 3 H), 1.24-1.74 (n, 6 H),

1.91 (m, 2 H), 2.60 (s, 3H), 2.63 (s, 3H), 2.79 (q, J =7.6Hz, 2 H),

9.86-3.02 (m, 6 H), 3.37 (s, 2 H), 3.48 (d, J = 6.3 Hz, 2 H), 5.34 (s,

o H), 5.98 (s, 1 H), 6.58-6.67 (n, 2 H), 6.82 (m, 2H), 6.89 (s, 1 H),

6.94-7.00 (m, 2 H).

E=HH 12 fLaW 1 9O<KN—[8— Q- F N —5,T—V A %ﬂz——sﬁ—-/f 2 E
V4, 5-b]E Y v —3—A L AFNL)—10,11-YE Fnr —BH— YRV
[b, f]7 T E Y —2— A L AFN]—N—RAFNT I /BB D &L
EH 8 CEDbNEEW L 5 (161 mg, 0.303mmol) & A F /— (3.0
ml) W FEfR U, 1mol/L KM bF RV o u5/A % 7 — K (1.5ml) A
60CIEMEL . OB Lz, REDET2EEI/ n 7T 7 4 —TH
s L. ERICAH L, dnol /LM EZMA, pHE 6.0 WCFELL, Tl
LEREsEBRL, MET CEEL L, ToEREIFATHICERS
. OMBEGERAET. |BMERL. SOCERT IHEAER L. R
EWL. RETFTCHBESEHLAH L9 (119 mg, 0.246 mmol, IXZ 81%)
v = el
APCI-MS: m/z 483 ([M + HI")
1§ NMR (DMSO-dg) & (ppm): 1.23 (t, J = 7.4 Hz, 3 H), 2.34 (s, 3 H),
9.48-2.52 (s x 2, 6 H, DMSO & A —~_—F » ), 2.78 (q, J = 7.4 Hz, 2
H), 2.89 (m, 4H), 3.11 (s, 2 H), 3.66 (s, 2H), 5.29 (s, 2 H), 6.75-7.02
(m, 7 H), 8.36 (s, 1 H).

EHim 13 LEm20 {1—-[8—2—=F L —5T7-Y A FNU—3H—A I &
VI4,5-b] Y Vv —3—ANVRAFN)—10,11-VE Fae —BH— VR
b, fl17 Py —2—A NV ATFN]ER] Sy —a—BNVRVEET ODERKL
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eWwlsoRbVicia®ml 6 2R\, EHEfl 1 2 LREFBICL T, IE
0% CihEW 2 0 /T,
APCI-MS: m/z 524 ([M + HI")
g NMR (DMSO-dg) & (ppm): 1.23 (t, J=7.4 Hz, 3 H), 1.52 (m, 2 H), 1.75
(m, 2 H), 1.97 (m, 2 H), 2.18 (m, 1 H), 2.48-2.54 (s x 2, 6 H, DMSO
LA —N—F o), 2.71-2.92(m, 8 H), 3.32 (s, 2 H), 5.29 (s, 2 H),

6.75-6.94 (m, 7 H), 8.23 (s, 1 H).

EWEH 1 4 LEW2 1<N-[8— Q- F NV —5,T—YRAFNV—3H—A I ¥
V[4,5-b]E Y v —3—ANLAFN)—10,11- Yk Fr —5H—- I
b, f]7 B Y —2—ANAFNLN]I—N—AFALT I/} 7TEF=DPIA>DE
59

Eifl 6 RN AEWL 3 (700mg, 1.15mmol) 27 mr kb (1.2
L) WHMRL, 2FATI/) 7% b=FU/ (368 mg, 3.46 mmol) B I T
FU=FA7 I (0.561 mL, 4.03 mmol) ZMX TMBBRBMBEMET. K&
HERLE, REKREEEREITHA L, MMEEFKZMA, 72 2FR5VA5T3
B L, BB SDLYE, AMAHE K CEE L., EXRB~7X VU A
CHBRE. BHEL. BERVY IS AVIu T T T 40— (BHBE . XX
/7 uaRrs=1/99) THELE, BHMESTCES ORERE
T )—NEMI. BONEBBIKREL 60°CT 0.5 RFHEBL., TORER
TIBEERLE R LEEREZEINL . BETCERIEDIZ LICLY,
&% 21 (415 mg, 0.893 mmol, N 78%) ZHEI,
APCI-MS: m/z 465 ([M + HI)
IH NMR (CDC1,) & (ppm): 1.30 (t, J = 7.5 Hz, 3 H), 2.42 (s, 3 H), 2.60
(s, 3H), 2.63 (s, 3H), 2.79 (q, J=17.5Hz, 2 H), 2.98 (m, 4 H), 3.43
(s, 2 H), 3.48 (s, 2 H), 5.34 (s, 2 H), 6.10 (s, 1 H), 6.58-6.69 (m,

2 H), 6.78-6.83 (m, 2 H), 6.88 (s, 1 H), 6.95-7.02 (m, 2 H).

EWEH L5 bW 2 2 (N—[8— Q-2 F N —5,T— YV AFNV—30H—A ¥
V[4,5-b] Y v —3—A L AFN)—10,11— Yt Fu —bH—-T XY
.76-
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b, f]7 B Y —2—A A RAFA]-N-[2— (¥ Y Pr—1—A ) FI]
FTIv 27 LBE} OARK
I#E1

gwEROERM 2 4 cBELNILAW9 3 (1.25 g, 3.03 mmol) 227 R
m A (b4 ml) BXOT7E M (6 nl)0BEEEICEML., Bl
V(2.7 g 3l mmol) ZMICHEBETHREER LE, RISOET2ZHEBEI/ v~
NS T4 —THRBLEE. BEWEETIA V2B TEIL, BEREZENE
Lz, BECHEBRIFALZMEATELLIBRIKRZMEABKEHSET 0.5 KFH
BERL, 2ORERICAHLTESDICO.5RFMBERLE, FHLEERZE
ML, METHBREIEIZ LI 8- C—=2F NV —5,7T— Y AF L —3H—
LIV [4,5-b]E Y P —=3—-A NV AFIN)—10,11— Yt Fua —-6H— U
Vb, f17 By —2— B ARTAFTE F (1.02¢, 2.48 mmol, TS 82%)
R
APCI-MS: m/z 411 ([M + HI")
11 NMR (CDCl,) 6 (ppm): 1.31 (t, J = 7.5 Hz, 3 H), 2.60 (s, 3 H), 2.64
(s, 3H), 2.80 (g, J=7.5Hz, 2 H), 2.99 (m, 2 H), 3.06 (m, 2 H), 5.37
(s, 2 H), 6.60-6.91 (m, 6 H), 7.52-7.61 (m, 2 H), 9.77 (s, 1 H).
T 2

TR I1ITELNTES—- Q- F NV —5,T—VRXAF )NV —301—A I ¥ [4,5-D]
YDy —3—ANLRAFN)—10,11- Pk Fa—H—-V RV [bf]7EY
V2= ANMARTAFE R (0.300g, 0.73mmol) #F FFE Fr7F ¥ (10
nl) BEX O mesr s (6 nl) ORABHEICEBIY, 2hic 2— (Y=
Yy —1—A )= F A7 I (139 pL, 1.10 mmol) ZM % T 10 &,
MBBEW L, 0%, RIGHEEZERETHAL TP ITEINFTFUR
ftF F Y U A (464 mg, 2.19 mmol) Z N % T 12 B, BER THRHELLZ. K
SRR EB T FA & Tnol /LA F P Y v AKBREMZ., HHRE 2 &
KRB 27X 0L EMATHBI®EE, 20#%. BREBET., BRE L.
BEEZVIIFANIu~ T 7 40— (BHEBEE: 7 vwods/2nol/LT
VEZ=T - AF ) —VEEIR=20/1) TH&BL T, N—[8—-C—=F ) —5,7—
DAFN—3H—A IFV[4,5-bIEY P —3—-A VL AFN)—10,11-V ¢
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Kp —bH— Ry YV [b, flI7T Y —2—A NV AFN]=N=-[2—-(¥r Y PV
—1—AA)=FVIT I (0.301 g, 0.592 mmol, INHE 81%) &R/, =
NEERG L CEERFETTYVREE LTLEB2 22 Bk,
APCI-MS: m/z 509 ([M + H]")

I{ NMR (DMSO-dg) & (ppm): 1.23 (t, J = 7.4 Hz, 3 H), 1.65-1.85 (m, 4 H),
2.50 (s, 3H), 2.51 (s, 3H), 2.6-2.7 (m, 4 H), 2.7-3.0 (m, 8 H), 3.86
(s, 2 H), 5.29 (s, 2 H), 6.55 (s, 4 H), 6.75-6.95 (m, 6 H), 7.0-7.15

(m, 2 H), 8.43 (s, 1 H).

EHH 16 kAW 23 (N—[8—Q—=FNV—5,T—VAF L —-3H—A3IF
V[4,5-b]E Y P —3— AN RAFN)—10,11- Yk Fa —sH—- IV
b, fl7FE Yy —2—ANAFAL]I-N-Q-R+XT=FAV)TIV 1 7%
VB AR

2—(Pr Y Pry—1—AMV)ZFATIVyORbYIT 2-A FFVF LT
IvEAV, ElEF150TE2 EABICLT, WK 78% T N-[8-(2—=
FN—5,T—PAFNL—3H—A IFV[4,5-b]EY PV —=3—ANAFI)—
10,11— Yt Fu—5H—Y RV [bfl7EE Y —2— A NV AFNV]-N—(2—
ARXVZIFA)TIVERE, CREERA 1 ERAKRFETT v /VRIE
LLThEW 23 2HET,
APCI-MS: m/z 470 ([M + H]")
IH NMR (DMSO-dg) 6 (ppm): 1.23 (t, J = 7.4 Hz, 3 H), 2.50 (s, 3H), 2.51
(s, 3H), 2.80 (q, J = 7.4 Hz, 2 H), 2.8-3.0 (m, 6 H), 3.24 (s, 3 H),
3.49 (t, J = 6.5 Hz, 2 H), 3.80 (s, 2H), 5.29 (s, 2 H), 6.48 (s, 2 H),
6.84 (d, J = 8.1 Hz, 1 H), 6.85-7.0 (m, 4 H), 7.0-7.1 (m, 2 H), 8.43

(s, 1 H).

EWEE 1 7 Abem2 42— {[8— Q- F N —5,T—PAFNV—30—A IF
V[4,5-b] Y Py —3— AN AFIN)—10,11- Pk Fa —bH— I
b, fl7 B Y —2—ANVAFN]} TI )X ) =)L 0.5 7<IVBRE>OR
F%
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(PR YV —1—AN)=FATIVvORDLIC2-x=F ) —NVT IV
PE., Efifll 50T R 2 ERKEK LT, IE 9% T 2—{[8-C—=F
N—5T1— U AFIL—30— A I FV[4,6-bIEY PV —=3—A VLAFN) -
10,11— Y& Fe—5H— PRy Y I[b, fl7EE Y —2—A VW AFAV]T I /)T
2 ) — VB,

TnAERMALERAERFETTILVBREL L THEED2 4 25T,
APCI-MS: m/z 456 ([M + HI")

IH NMR (DMSO-dg) 6 (ppm): 1.23 (t, J = 7.4 Hz, 3 H), 2.50 (s, 3H), 2.51

(s, 3H), 2.70-2.75 (m, 2 H), 2.77 (a, J = 7.4 Hz, 2 H), 2.85-2.9
(m, 4H), 3.55 (t, J=5.5Hz, 2 H), 3.78 (s, 2H), 5.29 (s, 2 H), 6.44
(s, 1H), 6.79 (dd, J=1.5Hz, 8.3 Hz, 1 H), 6.85-6.95 (m, 4 H), 7.0-7.1

(m, 2 H), 8.39 (s, 1 H).

=Hif 18 a2 5<{[8—Q—=FN—5T—VAFNL—30—-AIFY
[4,5-b]E D ¥ —3—A N RAFA)—10,11- P & Fr —bH— VXY [b, f]
FEE Y —2—AN] AFNY TIv 17 NABE>OEK

il 6 cELNEE®W 1 3 (0.300 g, 0.516 mmol) % Tmol/L 7 ¥
:7%5/*”%@(5@)K%%L\E%LTSMTG48ﬁﬁm%LKO
0. RISHERMET. Bff L, BEEZS IS LR ST 7 4
— (MBS : 2oo AL s/2n0l/L TYEST < A ¥ — VEE=20/1)
cERLT, (8—Q@—xF L —5,T— YV AF L —30—A I FV[4,56-b]ED
Sy 3 A A AFA)—10,11— T R —H— IRV [b,f]7TEE Y -2
— 4] AFA}T I (0.135 g, 0.329 mmol, UL 64%) ZHT,

ThEERALEAERFEC Y AVBES LTHEN 25 2/,
APCI-MS: m/z 412 ([M + HI")
IH NMR (DMSO-d,) & (ppm): 1.23 (t, J = 7.4 Hz, 3 H), 2.50 (s, 3H), 2.51
(s, 3H), 2.77 (q, J=7.4Hz, 2H), 2.85-2.9 (m, 4H) , 3.81 (s, 2H),
5.29 (s, 2 H), 6.42 (s, 2 H), 6.8-7.0 (m, 5 H), 7.0-7.15 (m, 2 H), 8.46

(s, 1 H).
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EHiH 19 e Wm2 6 (N—[8— Q- F L —5T—VAF V30— IF
V4, 5-b]EY P —3—A N AFLN)—10,11-FE Fu —BH=- VXY
[b,f]7 Py —2—A N AFNL] =N—AFV—N—CH—F + TV —/L—5
— A VAFAV)T IV} DK

EHH 6 TEONELEW 1 3 (667mg, 1.10mmol) %7 wmk b (11
ml) WWEML, 23Z61 aTELRE N—AFNV—-N=-(C—- Y FL—20-
FRF S —65—A N AFL)T I (390 mg, 1.10 mmol) BE TV =
F7 3 (0.31 mL, 2.3 mmol) #MZ T 60CTHRERPLL, RINKZ
EZHEECAHL. BRMETHAKEML., Juods A T3EMELE, AEE
PAbE BRMAEKCHERL.EBAREBR~Y XYY LA TERBLRELZ,
BEE2I ISV (BREE: A /“/V/?DDﬂTJVA:Z/Qé) i@ LT
EaARSEBREL, BfiL, BB T Y (1.9nL), & (1.9nl). B
B (1.9 mL) ZMX. 60CT 1.5 MAHEHHL LE, KISEKE 0CETHAL,
Wy AEGL BRPBEFLCEONEEBEZ Y ) — VD bERAL T,
&2 6 (66.7 mg, 0.131 mmol, ISR 12%) & /I,
APCI-MS: m/z 508 ([M + HI")
IH NMR (CDCl,) & (ppm): 1.32 (t, J = 5.0 Hz, 3 H), 2.58 (s, 3 H), 2.63
(s, 3 H), 2.75-2.79 (m, 7 H), 2.81 (q, J =5.0 Hz, 2 H), 4.08 (s, 2 H),
4.28 (s, 2 H), 5.34 (s, 2 H), 6.37 (s, 1 H), 6.46 (d, J =8.1Hz, 1H),
6.58 (d, J =8.1Hz, 1 H), 6.72-6.80 (m, 2 H), 6.84-6.94 (m, 3 H).

ERM 20 AW 27 (2— Q-2 FN—5T—VRAFN—30—-A IFY
[4,5-b]¥ ) Vv —3—A NV AFNL)—8—[4— (2H—FT b Z Y =/ —5—A V)
P RY DY — 1A N AFA]—10,11— YV Fr —6H— XV b, £]7T
Frrl OfK

ARFATFI)TEF=PIALDORDYICERY P —4=FVF =PI
PR, EfEfl 14 HEBECLT, K 8% T 1—- 8- @-TF)—57-
SRAFL—3H—A I FV[4,5-b]EY P —3—A NV AFI)—10,11-VE
Ko —H— YRy Vb, fl7 By —2—A L AFN]-EXT D —4—
AR= I NVER/T,
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Bontl—[8—Q—xFL—5T—VAFNL—30—4 I FY[4,5-b]ED
Sy 83— AN AFNL)—10,11— Tk Fu —H—URV Y [b, f]7TEE Y =2
AV AFAIERY Dy —4— B R= YA (0.252 g, 0.500 mmol) %
rATyY (4ml) WHEML., RV XAFATIALT YR (0.13nml, 1.00mmol)
BIUOBKY TFATT (12.4 mg, 0.05 mmol) %X, 110°CT 22 B,
MBBE L RISEKEZBET BB LA . BRECL=Y ) —vEMAT,
BoNnT-IEEKE 0.5 A, MARK L%, BRzERL ke 27
(0.110 g. 0.200 mmol, UUZE 40%) % H T,

APCI-MS: m/z 548 ([M + HI")

H NMR (DMSO-d,) & (ppm): 1.22 (t, J=7.4 Hz, 3 H), 1.65-1.85 (m, 2 H) ,
1.9-2.05 (m, 2 H) , 2.2-2.35 (m, 2 H) , 2.48 (s, 3H), 2.58 (s, 3H),
2.77 (q, J = 7.4 Hz, 2 H), 2.85-3.05 (m, 7 H) , 3.52 (s, 2H), 5.29 (s,

2 H), 6.85-7.05 (m, 8 H), 8.36 (s, 1 H).

£ 21 kA28 ~LAEWO 0DEK
T 1
guip 1— (10,11— Yk Fu —6H—- YR Y [b,fI7T By —2—A LA
FL) —1—AFALERY =5 (0.015 g, 0.050 mmol) & ¥ A F IV EN
A7 I F (0.50mL) WWML, ®MiET 5 YH (K, YERHMELFRETH D)
OruakLAEKE (1.0 mmol/L, 0.060 mL) B I KELY F U A - 1K
¥ (0.070¢g) ZMx., BET20MREHESBLE, REOETZHE 7 n~
NS T4~ THRBELER., BREZEEL. RE2V 7 0 n A X VICEMRS
. BONEHEKEKCIEER Lz, ABELZEKRRT ) U ATER
“.OEEL. BB Zood s (0.60 mL) BXL U N— A F A5 FERE
A¥ AV =RF Ly (N-Methylisatoic anhydride polystylene, J /S/%A
A AtH, 015 nl) EMA. BERTHREEBELE, RIKEEHFOLY
VEBWL MRAERLEBC BEEAAVRBIRY T T T 40— (R
VF UL SO, NSY T U, 2mol/L T VEST —AF S —VRETHER)
TREL, BEELCBTALEY (IV) CHYTIEEFTREZRL,
T 2
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EfEfl 5 LRAKCLT, TR1TELhARERLICBT 2Eaw (1IV)
WHYT28BPME LMY TS RPRNA (NP, RPB IR Z N Z AT
CRETHD) b, BB THI2ILEW28 ~kEaMO 0EFL, M. 1
AMal1, 42, 48, 89FvavmkiEl U CHELTL,

a2 8 ~baHs 7TOMEL ST (APCI-MS) %% 2R~ 6 R
BLE, £, kAW29, 30, 36, 41, 42, 48, 53, 54,

r

60, 65, 66, 72, 77. 78, 8404 HME (CHNMR) %#LLTFTIZxR
L7,

a&dm29 {(2-RUVIAIFS =NV —1—ANVAFN)—8—1(1,2,5,6—7
FS e Furb U Yy —1—ANAF)N)—10,11-V L Fa —H-T XY
b, f17 ¥}

'H NMR (DMSO-d;) & (ppm): 2.0-2.1 (m, 2 H), 2.44 (t, J = 5.6 Hz, 2 H),
2.75-2.85 (m, 2H), 2.9-3.0 (m, 4H), 3.32 (s, 2H), 5.31 (s, 2H), 5.5-5.8
(m, 2 H), 6.8-7.1 (m, 6 H), 7.1-7.3 (m, 2 H), 7.56 (d, J = 7.1 Hz, 1
H), 7.62 (d, J = 7.4 Hz, 1 H), 8.28 (s, 1 H), 8.35 (s, 1 H).

EW30{2—- (RUSAIFS =N —1—ANAFA)—8— (U T —
I— AV AFNL)—10,11— Pk Ra —BbH— Ry J[b, {17 BV}

' NMR (DMSO-d,) § (ppm): 1.5-1.7 (m, 4 H), 2.3-2.5 (m, 4 H), 2.8-3.0 (m,
4 H), 3.39 (s, 2 H), 5.31 (s, 2 H), 6.8-6.95 (m, 4 H), 6.95-7.0 (m, 2
H), 7.1-7.3 (m, 2 H), 7.55 (d, J = 8.9 Hz, 1 H), 7.63 (d, J = 8.4 Hz,
1 H), 8.26 (s, 1 H), 8.34 (s, 1 H).

BEW36 {2—(RUVAIFS—1—ANVAFN)—8—FNEKY ) AF )L
—10,11— Yk Fue —H— PRV [b, f1 7BV}

'H NMR (DMSO-d;) & (ppm): 2.2-2.4 (m, 4 H), 2.8-3.0 (m, 4 H), 3.27 (s,
2 H), 3.5-3.6 (m, 4 H), 5.30 (s, 2 H), 6.7-7.1 (m, 6 H), 7.1-7.25 (m,
2 H), 7.54 (d, J =17.6Hz, 1 H), 7.62(d, J=17.6 Hz, 1 H), 8.28 (s, 1

H), 8.34 (s, 1 H).
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tedmal {(2— Q=T 2= RS AIFT = —1—ANVAF)N)—8—
(1,2,5,6—F FS e Rut ) Pry—1—ANVAFN)—10,11— PV Fu —5H
— PRV b, fITEEY 1V VEEE]

IH NMR (DMSO-dg) & (ppm): 2.2-2.5 (m, 2 H), 2.7-3.0 (m, 4 H), 3.0-3.2 (m,
2 H), 3.4-3.6 (m, 2 H), 4.05 (s, 2 H), 5.45 (s, 2 H), 5.69 (m, 1 H),
5.85 (m, 1 H), 6.6-6.8 (m, 2 H), 6.88 (d, J = 8.3 Hz, 1 H), 6.97 (d,
J=17.9Hz, 1 H), 7.06-7.2 (m, 2 H), 7.2-7.5 (m, 2 H), 7.5-7.7 (m, 4
H), 7.7-7.85 (m, 3 H), 8.54 (s, 1 H).

ema2 (2—QC— T xRV A IFZS =NV —1—ANVAFI)—8—
(P )Py —1—A L AFN)—10,11— Y Fu—-5sH— VXV [b f]17E
vy sl va vBRE)

' NMR (DMSO-d,) & (ppm): 1.8-2.0 (m, 4 H), 2.8-3.0 (m, 4 H), 3.0-3.2 (m,
4H), 4.12 (s, 2 H), 5.45 (s, 2 H), 6.6-6.7 (m, 2 H), 6.88 (d, J =38.1
Hz, 1 H), 6.96 (d, J = 7.8 Hz, 1 H), 7.1-7.2 (m, 2 H), 7.2-7.3 (m, 2

H), 7.4-7.6 (m, 4 H), 7.6-7.8 (m, 3 H), 8.53 (s, 1 H).

KM Aa8{2—FENEKY ) AFAL—8— Q2T =RV I A IFV—)b—
1—A NV AFN)—10,11— Pk Fu—bH— PRV [b,f]7EEY -1 ¥V a2y
ik 3 )

IH NMR (DMSO-dg) & (ppm): 2.7-3.0 (m, 8 H), 3.6-3.8 (m, 4 H), 3.83 (s,
9 H), 5.42 (s, 2 H), 6.65-6.7 (m, 2 H), 6.85 (d, J=8.2Hz, 1 H), 6.92
(d, T =8.1Hz, 1 H), 7.0-7.1 (m, 2 H), 7.2-7.3 (m, 2 H), 7.4-7.6 (m,
4 H), 7.65-7.8 (m, 3 H), 8.44 (s, 1 H).

EaEWm53 (2= QQ=AFARUYISAIFS =N —1—-ANVAF)V)—8—

(1,2,5,6—F F S FartyPr—1-f L RAF))—10,11— Y Fr —5H

VRV b T EE )

I§ NMR (DMSO-d,) & (ppm): 2.0-2.1 (m, 2 H), 2.45 (t, J = 5.6 Hz, 2 H),
-83-
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2.54 (s, 3 H), 2.75-2.85 (m, 2 H), 2.85-3.0 (m, 4 H), 3.35 (s, 2 H),
5.28 (s, 2 H), 5.55-5.75 (m, 2 H), 6.8-7.0 (m, 6 H), 7.1-7.2 (m, 2 H),
7.4-7.6 (m, 2 H), 8.28 (s, 1 H).

a5 4 {(2—Q-AFARUIALIFT—=NV—1—ANVRAFN)—8— (¥
gy —1—ANAFN)—10,11-P Fu—bH—-V RV [b,f]7EYL
>}

1Y NMR (DMSO-d,) 6 (ppm): 1.5-1.8 (m, 4 H), 2.3-2.5 (m, 4 H), 2.54 (s,
3H), 2.8-3.0 (m, 4 H), 3.39 (s, 2 H), 5.28 (s, 2 H), 6.7-6.9 (m, 6 H),

7.1~7.2 (m, 2 H), 7.3-7.5 (m, 2 H), 8.25 (s, 1 H).

EWm6 0 {2— QQ=AFALRUIVALAIFTS—~1—AVAFN)—8—FENLKY
JRAFN—10,11—Tk Fa —H—-I R Y [b, f]7EE L}

I NMR (DMSO-d;) & (ppm): 2.2-2.4 (m, 4 H), 2.49 (s, 3 H), 2.8-3.0 (m,
4H), 3.28 (s, 2H), 3.5-3.6 (m, 4 H), 5.28 (s, 2 H), 6.8-7.0 (m, 6 H),
7.1-7.2 (m, 2 H), 7.5-7.6 (m, 2 H), 8.28 (s, 1 H).

eame s {(2— B, 6—PAFARUVS A IFY = —~1—ANVAF)N)—38
—(1,2,5,6—F F T E FrEYI VY —1—A N AFN)—10,11-TVE Fua —
BH— VX Y [b, f1 7 E ¥}

1§ NMR (DMSO-dg) 6 (ppm): 2.0-2.1 (m, 2 H), 2.2-2.4 (m, 6 H), 2.45 (t,
J=5.2Hz, 2 H), 2.75-2.85 (m, 2 H), 2.85-3.05 (m, 4 H), 3.30 (s, 2
H), 5.24 (s, 2 H), 5.6-5.7 (m, 2 H), 6.8-7.0 (m, 6 H), 7.31 (s, 1 H),

7.40 (s, 1 H), 8.17 (s, 1 H), 8.27 (s, 1 H).

a6 6 {2—(B,6—PRXAFARYIS AL IFS—b~—1—ANVAF)N)—38
—(Fr Y P —1—A N RAFA)—10,11— Pk Fu —5H— IRV [b, £f17
Y ryr)

I NMR (DMSO-dg) & (ppm): 1.5-1.8 (m, 4 H), 2.27 (s, 3 H), 2.28 (s, 3 H),

2.3-2.4(m, 4 H), 2.8-3.0 (m, 4 H), 3.39 (s, 2 H), 5.24 (s, 2 H), 6.8-7.0
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(m, 6 H), 7.30 (s, 1 H), 7.40 (s, 1 H), 8.16 (s, 1 H), 8.24 (s, 1 H).

Ladm72 {(2—B, 66— AFARVSAIFS =V —1—ANVAF)N)—38
—ENEAY 2 AFN—10,11—Vt Fa —6H—Y X2V [b, f]7TEL V]

'H NMR (DMSO-dg) & (ppm): 2.2-2.4 (m, 10 H), 2.8-3.0 (m, 4 H), 3.28 (s,
2 H), 3.5-3.6 (m, 4 H), 5.24 (s, 2 H), 6.8-7.0 (m, 6 H), 7.30 (s, 1 H),
7.39 (s, 1 H), 8.16 (s, 1 H), 8.28 (s, 1 H).

EM7T7 (2— Q- F ARV A IFS—)—1—AANVAF))—8—
(1,2,5,6—FT FZ b FurbY Py —1—A N RAF))—10,11— ¥t Fu —5H
— R [b, fIT7TEE V]

'H NMR (DMSO-dg) & (ppm): 1.28 (t, J = 7.4 Hz, 3 H), 1.95-2.05 (m, 2 H),
2.43 (t, J=5.4 Hz, 2 H), 2.6-3.0 (m, 8 H), 3.32 (s, 2 H), 5.28 (s,
2 H), 5.1-5.5 (m, 2 H), 6.75-7.0 (m, 6 H), 7.1-7.25 (m, 2 H), 7.47 (m,
1 H), 7.55 (m, 1 H), 8.26 (s, 1 H).

&M 78 (2— Q- FARUVITAIFIT—=)—1—AANVAFN)—8— (¥
gy Py —1—ANAFIN)—10,11—-T Fr—-H—I RV [b flIT7TEL
>}

'H NMR (DMSO-dg) & (ppm): 1.28 (t, J = 7.4 Hz, 3 H), 1.6-1.8 (m, 4 H),
2.3-2.4 (m, 4H), 2.8-3.0 (m, 6 H), 3.32 (s, 2 H), 5.28 (s, 2 H), 6.7-7.0
(m, 6 H), 7.0-7.2 (m, 2 H), 7.46 (m, 1 H), 7.54 (m, 1 H), 8.23 (s, 1
H). |

Cam8a{2— C—ZFANYILIFY —1—ANVAFL)—8—FL K
) AFN—10,11—YE FE —5H— YRV [b, 17 B}

I NMR (DMSO-dg) & (ppm): 1.28 (t, J = 7.4 Hz, 3 H), 2.2-2.4 (m, 4 H),
2.8-3.0 (m, 6H), 3.27 (s, 2 H), 3.5-3.6 (m, 4 H), 5.27 (s, 2 H), 6.7-7.0
(m, 6 H), 7.1-7.2 (m, 2 H), 7.47 (m, 1 H), 7.55 (m, 1 H), 8.26 (s, 1

H).
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a8 8~baWwoonMELE THRIC, SHME (APCI-MS, 'H NMR)
ZLLFTIWCRLE,
wems 82— (L IFV[4,6-bICY Py —1—A NV AFN)—8-(1,2,5,6
—F RS E R YDy —1—A N AFN)—10,11—Vk Fa —bH— YV
Y [b, f17EE V]
APCI-MS: m/z 422 ([M + HI")
I NMR (DMSO-dy) & (ppm): 2.0-2.1 (m, 2 H), 2.44 (t, J = 5.4 Hz, 2 H),
9.75-2.8 (m, 2H), 2.8-3.0 (m, 4H), 3.30 (s, 2H), 5.33 (s, 2H), 5.5-5.6
(n, 2 H), 6.8-7.0 (m, 4 H), 7.0-7.05 (m, 2 H), 7.27 (dd, J = 4.7 Hz,
8.0 Hz, 1 H), 8.06 (d, J = 8.0 Hz, 1 H), 8.27 (s, 1 H), 8.37 (d, J =

4.7 Hz, 1 H), 8.54 (s, 1 H).

e 92— (4 IFV[4,5-b]Y V=3V AFN)—8-(1,2,5,6
—F RS ERREY Oy —1—A N RAFN) —10,11-YE Fr —bH—- YV
JIb, fl7 ¥y -1 v a2 VEIE]

APCI-MS: m/z 422 ([M + HI®)

1§ NMR (DMSO~d,) & (ppm): 2.2-2.3 (m, 2 H), 2.9-3.0 (m, 4 H), 3.4-3.5 (m,
2 H), 3.60 (t, J=6.8Hz, 2 H), 4.05 (s, 2 H), 5.37 (s, 2 H), 5.67 (d,
J=10.8 Hz, 1 H), 5.85 (d, J=10.8 Hz, 1 H), 6.9-7.0 (m, 2H), 7.0-7.1
(m, 4 H), 7.25 (dd, J = 5.4, 8.1 Hz, 1 H), 8.01 (d, J = 8.1 Hz, 1H),
8.40 (d, J = 5.4 Hz, 1 H), 8.55 (s, 1 H), 8.62 (s, 1 H).

ﬂ:ﬁ\tiéw0{2—(4iﬁ‘/“[a},s—c]t"uV‘/—1~/r/v%7~/v)~8—(1,2,5,6
—~F RSERREY DY —1—A L AFN) —10,11- Y FE —H—- VNV
Vb, fI7EE V)

APCI-MS: m/z 422 (IM + HI®)

1§ NMR (CDC1,) 6 (ppm): 2.1-2.2 (m, 2H), 2.56 (t, J=5.7Hz, 2H), 2.8-2.9
(m, 2 H), 3.0-3.1 (m, 4 H), 3.48 (s, 2H), 5.30 (s, 2 H), 5.67 (d, J =

10.5 Hz, 1 H), 5.73 (d, J =10.5 Hz, 1 H), 6.08 (s, 1 H), 6.65-6.75 (m,
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2 H), 6.95-7.0 (m, 2 H), 7.0-7.05 (m, 2 H), 7.71 (d, J = 5.4 Hz, 1 H),

8.02 (s, 1 H), 8.45 (d, J = 5.4 Hz, 1 H), 8.78 (s, 1 H).

gl 22 cfbkédW1 25 {B—QCQ—F V51—V AFIL—-3H—-AIF
Vi4,5-b] YDy —3—A N AFI)—5— A F ) —10,11— Tk Fua —bH—
VRV b, fFI7TEEC Y —2— A4 V]IEEE)} D&

Eiifl 36 CHELNLAELEHLLOSEZRAV. K5 20ITE1 &REKII
LT, MK 94% T[8— 22— F N —5,T— A F ) —3H— A1 2 ¥V [4,5-b]
YUYy —83—ANVAFIL)—5—AXAF ) —10,11-Y Fa —H— IR/
b, f]l 7Y —2—AN]IT7T = I NVEHTE,

ThEHW, EfMI 38 ERAKICLTINESN TILAW 1 25 28T,
APCI-MS: m/z 455 ([M + HI")

'H NMR (DMSO-dy) 6 (ppm): 1.22 (t, J=7.3 Hz, 3H), 2.49 (s, 3 H), 2.50

(s, 3H), 2.75 (q, J=17.3 Hz, 2 H), 2.9-3.1 (m, 4 H), 3.19 (s, 3 H),
3.42 (s, 2 H), 5.32 (s, 2 H), 6.81 (d, J=28.1Hz, 1H), 6.9-7.05 (m,
6 H).

EfEG 23 baw 2 {(FrBs— Q- F NV —5,T— VA F L —30—A 3
EV[4,5-b]€ VP —=3—A NV AF)N)—10,11-Yk Fr —bH— IRV
b, fl 7 B Y —2—A LV AFNVIZZAT N} ODAERK

L 6 THOLNLEMAEW 1 3 (7.98 g, 13.1 mmol) %Y X F I ALK
¥ K (87ml) WHEML., BEEEY F A4 (4.33 g, 65.7ml) &A1 %2 T 70C
T2 HMEEHLL, REKREZEB-F L THRL, K (3 B). fafiiEk
THER S L. SAREB~Y 7 XYy ATEHBL, BFLE. BEEZY IS
Nrmw b5 T 40— (BHBEE HBocFL) THREL, BB ZE0HE
SEREL.BBIEF ) —VEMZTCHELNDBRIREZEIERT 0.5 MK
BLEHLEESRZERL TLea®m 9o 2 (2.87¢, 6.31 mmol, INER 48%)
R,
APCI-MS: m/z 455 ([M + HI)

'H NMR (CDCl,) 6 (ppm): 1.30 (t, J = 7.5 Hz, 3 H), 2.06 (s, 3 H), 2.60
.87.
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(s, 3H), 2.62 (s, 3H), 2.79 (q, J=7.5Hz, 2 H), 2.98 (m, 4 H), 4.98
(s, 2 H), 5.34 (s, 2 H), 6.13 (s, 1 H), 6.58-6.83 (m, 4 H), 6.88 (s,

1 H), 7.01-7.07 (m, 2 H).

Eiagl 2 4 AW 3 {[8— C2—F NV —5T—VRAFIL—30—A IF
[4,5-b1¥ Y v —=3— A NVAFNL)—10,11— Tk Fr —-501— X YV [b, f]
TEEY —2—AN]AF )=V} DER

Eiifl 2 3 THELNTLAW O 2 (2.79 g, 6.14 mol) ZF FFE Fu
75y (61lnl) WEBEBSE, FRITARAMRT R/ AZ ) —VEKC8%,
6.2 ml, 31 mmol)ZMZCERB T3 BMERLE, R0 EFTZ2ERE 7 o
v NS5 T7 4 —CHELEE, KIIGKIZKZMZ CTEIRIZTO0.6 FFHHEH L
oo WMHLEBRZERL, BETHEITEZRICZ Y ) —VIZEE S ¥,
IMBGEAET. 1 BHERL, SOLEERTIFMERLE, THLER
mEBERL., BETCEZERSE, k&% 9 3 (2.04 g, 4.95 mmol, UL
81%) #f%7z,
APCI-MS: m/z 413 ([M + H]")
IH NMR (CDC1,) 6 (ppm): 1.30 (t, J = 7.6 Hz, 3 H), 1.56 (t, J = 5.6 Hz,
1H), 2.60 (s, 3H), 2.63 (s, 3H), 2.79 (q, J=7.6Hz, 2 H), 2.98 (m,
4H), 4.55 (d, J=5.6Hz, 2H), 5.34 (s, 2 H), 6.03 (s, 1 H), 6.59-6.85

(m, 3 H), 6.88 (s, 1 H), 7.03 (m, 2 H).

EWH 25 ke 4 (2— Q- FN—5,T—VRAFNL 30— IFY
[4,6-b]E VPV —3— AN AFN)—8—~ X FF T RAF L —-10,11-TVE Fu
—H— PRV [, fI7TEE S} DEK
KFF Y ¥ A (56%, 11mg, 0.25mmol) @OF hT k& Fa 7 J 2 (0.40
ml) WEBIKICAZ 27— (20 gL, 0.50 mmol) ZIMX TEET 20 2R
BLE, 20#%. RISKET P78 Fa 75 (0,20 nl) ICEE L 72 E i 4
6 CHRLNAEHE®m1 3 (30 mg, 0.050 mmol) (AN %, 60°C T 3.5 B[] X
AR, RISKEFPRHELEE,. BEZ 7 0ufs LV ARREBEMRL. BOoh
WrEAKEafmeEKCIERESR L, EBARB~ 72y 2 THEL, BREL
.88-
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e BEEZV VIS NVIu<w T 7 40— (BWHEBEK  BFR-F AL/ ~FY
Y/ PV ZFNT I =45/50/5) THRE L ThkE&® 9 4 (6.5mg, 15 mmol,
E 30%) && 7,

APCI-MS: m/z 427 ([M + H])

I NMR (CDCl,) & (ppm): 1.30 (t, J = 7.6 Hz, 3 H), 2.60 (s, 3 H), 2.63
(s, 3H), 2.79 (q, J=7.6Hz, 2 H), 2.98 (m, 4 H), 3.36 (s, 3 H), 4.32
(s, 2 H), 5.34 (s, 2 H), 6.09 (s, 1 H), 6.58-6.82 (m, 4 H), 6.88 (s,

1 H), 7.01 (m, 2 H).

£l 26 kEWO S {(2—T I AVMAFTAFIL—8— (2—F )L —5,7—
CAF NN —3H—A I FV[4,6-b]Y VPV —=3—A NN AFN)—10,11-TE
Fo—sH—YP RV (b, fITEE V] OFK

A )= NLoRbYicTIATa—LERW, EEF 25 LREEICL T,
I 34% Tl&EMW 9 5 2/ T,
APCI-MS: m/z 453 ([M + HI")
I NMR (CDC1,) 6 (ppm): 1.30 (t, J = 7.6 Hz, 3 H), 2.60 (s, 3 H), 2.63
(s, 3H), 2.80 (q, J=7.6Hz, 2H), 2.98 (m, 4 H), 4.00 (dt, J = 5.6,
1.5 Hz, 2 H), 4.39 (s, 2 H), 5.19 (dq, J =10.2, 1.5 Hz, 1 H), 5.29 (dq,
J=17.0, 1.5 Hz, 1 H), 5.34 (s, 2 H), 5.95 (m, 1 H), 6.10 (s, 1 H),

6.58-6.83 (m, 4 H), 6.88 (s, 1 H), 7.03 (m, 2 H).

EWFE2 7 kAW 6 2— Q- F N5, T-VRAFNL 30— IF
[4,5-bI BV D —3—A AL RAFN)—8— 22— A FF T XV RXAF V) —
10,11— Yk Fu—6H— YRy Y [bfITF L} DA '

AR )= LORDYVIZ2=A IR F ) —LERW, £l 2 5 & Rk
LT, NE93%TEMI 6 2/,
APCI-MS: m/z 495 ([M + H]")
IH NMR (CDC1,) § (ppm): 1.30 (t, J = 7.5 Hz, 3 H), 2.60 (s, 3 H), 2.63
(s, 3H), 2.80 (q, J=7.5Hz, 2H), 2.98 (m, 4 H), 3.38 (s, 3 H), 3.57

(m, 4 H), 4.44 (s, 2 H), 5.34 (s, 2 H), 6.01 (s, 1 H), 6.62 (d, J=28.6
.89.
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Hz, 1 H), 6.67 (d, J=8.1Hz, 1H), 6.82 (m, 2H), 6.88 (s, 1H), 7.00-7. 06

(m, 2 H).

EH 28 kAW 7T (2—QC—=FAN -5, T—VRAFN—3H—A I XV
[4,5-b] YV DV —3—A NV AFN)—8—(2, 2, 2= FY T Fux b FA
FN)—10,11— Y Fu —bH—V RV [b, 17} D&

AR —=NORPVIZ22,2—- ) TAduF )iV, EfEG 2
5ERBEICL T, IR 64% TlhEW O 7T 2/ T,
APCI-MS: m/z 495 ([M + H]")
'Y NMR (CDC1,) 6 (ppm): 1.30 (t, J = 7.6 Hz, 3 H), 2.60 (s, 3 H), 2.63

(s, 3H), 2.79 (qob J =17.6 Hz, 2 H), 2.98 (m, 4 H), 3.78 (q, J = 8.7

Hz, 2 H), 4.54 (s, 2 H), 5.34 (s, 2 H), 6.24 (s, 1 H), 6.60 (d, J=7.8
Hz, 1 H), 6.71 (d, J=8.1Hz, 1H), 6.76-6.82 (m, 2 H), 6.89 (s, 1 H),

6.98-7.04 (m, 2 H).

ERH 29 fbEWMIO8 {(2—QCQ—xxF N —5,T—VAFNL—3H—A I &
[4,6-bIE Y PV —83—ANAFN) 8- QL—RAFANTORFVRAFI)—
10,11—- Yk Fu —H—Y R Y [b, fI 7PV} DA

AR —=NDODRLYVIT 2—-AFN—1—TuaX/)—nEZRAV, Zifl 25
ERBEICL T, WER11%ThEBLIBEHEL,
APCI-MS: m/z 469 ([M + HI")
'H NMR (CDC1,) 6 (ppm): 0.91 (d, J = 6.7 Hz, 6 H), 1.30 (t, J = 7.4 Hz,
3H), 1.89 (m, 1 H), 2.60 (s, 3H), 2.63 (s, 3H), 2.79 (g, J=7.4 Hz,
2 H), 2.99 (m, 4 H), 3.20 (d, J=6.5 Hz, 2 H), 4.37 (s, 2 H), 5.34 (s,
2 H), 6.01 (s, 1 H), 6.60 (d, J = 8.9 Hz, 1 H), 6.67 (d, J = 7.8 Hz,

1 H), 6.81 (m, 2 H), 6.88 (s, 1 H), 6.98-7.05 (m, 2 H).

EMEH 30 :LEWO 9 2— RV VLT FVRAFN—8—Q2—F NV —5,7T
~VRAFN—=3H—A I FV[4,5-blE Y Pv —3—A NV RAF))—10,11— ¥
tE Re —BH—U RV [b, fI7 ¥V} o0&

.90.
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AR —=NVORDY RO Tra—VvERW Rl 25 LRAEICL
T, IR 8% TlkEW 9 9 2/ 7=,
APCI-MS: m/z 503 ([M + HI*)
'H NMR (CDC1,) & (ppm): 1.30 (t, J = 7.5 Hz, 3 H), 2.60 (s, 3 H), 2.62
(s, 2H), 2.79 (q, J =7.5Hz, 2 H), 2.97 (m, 4 H), 4.42 (s, 2 H), 4.53
(s, 2H), 5.33 (s, 2 H), 6.20 (s, 1 H), 6.59 (d, J =17.9 Hz, 1 H), 6.69
(d, J=7.9Hz, 1H), 6.78 (m, 2H), 6.88 (s, 1 H), 7.02 (m, 2H), 7.26-7.36
(m, 5 H).

ERAS L bEWML OO0 {(2—QC—=FN—5,T—VRAFNL—-30I—( I X
[(4,5-b] Y P2 —3—ANAFN)—8— 2-T z=T PFIAFI)—
10,11—- Y Fua —6H— YRV b, fI7TEE ]} D&
AE)—=NDOROYVIC 2T ==V ) —vERAW, EiEfl 25 & EE
LT, IR 38%THEM1L 00 2R/,
APCI-MS: m/z 517 ([M + H]")
'H NMR (CDCl;) & (ppm): 1.30 (t, J = 7.5 Hz, 3 H), 2.60 (s, 3 H), 2.63
(s, 3H), 2.80 (q, J =7.5Hz, 2 H), 2.91 (t, J = 7.2 Hz, 2 H), 2.97
(m, 4 H), 3.66 (t, J=7.2Hz, 2 H), 4.39 (s, 2 H), 5.34 (s, 2 H), 6.08
(s, 1 H), 6.60 (d, J = 8.7 Hz, 1 H), 6.66 (d, J = 8.1 Hz, 1 H), 6.80
(m, 2 H), 6.88 (s, 1 H), 6.94-7.01 (m, 2 H), 7.19-7.30 (m, 5 H).

Eipl3 2 :bEHWL1OL {(2-QCQ—=2FN—5,T— T AFIL—-30H-A I X
[4,5-b]E Y v —3—A N RAFL)—8— (P VPV —2— L LA RFTRF

N)—10,11—-F kb Fa —5H—U RV [b, fFITEEY Y} DEK
AE)—=NDORLYVICET Dy —2—A NV AFX ) —NLEHV, Eifl25
ERIBIZLT, WK 66%TA®WL O 12/,

APCI-MS: m/z 504 ([M + H]*)

'H NMR (CDCly) & (ppm): 1.30 (t, J = 7.5 Hz, 3 H), 2.60 (s, 3 H), 2.63
(s, 3H), 2.80 (a, J=7.5Hz, 2H), 2.98 (m, 4 H), 4.52 (s, 2 H), 4.66

(s, 2H), 5.34 (s, 2 H), 6.25 (s, 1 H), 6.60 (d, J =7.9 Hz, 1 H), 6.70
-91.
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(d, J=17.9 Hz, 1 H), 6.76-6.81 (m, 2 H), 6.88 (s, 1 H), 7.03-7.08 (m,

2 H), 7.18 (br dd, J = 7.6, 4.8 Hz, 1 H), 7.47 (d, J = 7.9 Hz, 1 H),

7.68 (td, J = 7.7, 1.8 Hz, 1 H), 8.54 (br d, J = 4.8 Hz, 1 H).

EWil 33 :kEW102 {(2—QCQ—xxFN—5,T—PAF ) —30—A IFY
[4,5-b] VP —3—ANRAFN)—8— (7T vV —=2—A4 A X RATFN)
—10,11— Yk Fu —sH—- VRV [b,fITEVY Y} OERK
AX)—=NDRPVIECT TV —2—ANVAE ) —VERW, EiEfl2 5 &
LT, WETT%ThEHW1 0 2 2HF,
APCI-MS: m/z 493 ([M + HI")
If NMR (CDCl,) § (ppm): 1.30 (t, J = 7.5 Hz, 3 H), 2.60 (s, 3 H), 2.62
(s, 3H), 2.79 (q, J =7.5Hz, 2 H), 2.97 (m, 4 H), 4.41 (s, 2 H), 4.45
(s, 2 H), 5.33 (s, 2 H), 6.21 (br s, 1 H), 6.31 (dd, J = 3.1, 0.8 Hz,
1 H), 6.33 (dd, J =3.1, 1.8 Hz, 1 H), 6.58 (d, J =8.1 Hz, 1 H), 6.69
(d, 7=7.9 Hz, 1 H), 6.75-6.80 (m, 2 H), 6.88 (s, 1 H), 7.00-7.04 (m,
2 H), 7.40 (dd, J = 1.8, 0.8 Hz, 1 H).

EfEfH 34 :bEW103 {(8—Q2—=FNL—5,T—TRAFNL—30—A IFY
[4,5-b]¥ Y DV —3— A4 NV AF))—10,11— Y Fr —sH— IV [b, f]
FTEEY—2—WNLR=Fr UV} OFK
EHp 150 ITFR1TELNE 8— Q- F L —5T— VA F )L —30~A
IEYV[4,5b]EY P —3—AA N AFN)—-10,11—TE Fr —5H— IRV
I, fl 7Yy —2— VAT FE F (650 mg, 1.58 mmol) 27 & k=
FUv(enl) iKEEBESE. E Fed v 7 I U EBIE (153 ng, 2. 38 mmol) .
MY x==F7 Iy (0.331 mL, 2.38 mmol) BL T ¥ VEEEEKY (328 mg,
2.21 mmol) ZMA T 8OCTHRERBLE, KIGKZREL., BELZ 7 v
RALAICHEMRL, BONLEBEKE2T7T 227K (3%) &afAEKTIHEK
L, BAFRB XYV LATHERL, BfFLL. BEZY IS v 0
v NS5 4— (BHBE: A& ) —n/7oakbh=1/99) THHEL,
B2 abEIZERL BB C=Z /) —AE M2, BohBBK:
-99-
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60°CT 0.5 FFfI®H L, RECTIMEERLE, WHLAZRKRZERL. B
ETFTEwBELTHa®w 103 (440 mg, 1.08 mmol, INZE 68%) % &FT7,
APCI-MS: m/z 408 ([M + HI")

IH NMR (CDC1,) & (ppm): 1.31 (t, J = 7.6 Hz, 3 H), 2.60 (s, 3 H), 2.63
(s, 3H), 2.79 (q, J=17.6 Hz, 2 H), 2.98 (m, 4 H), 5.36 (s, 2 H), 6.48

(s, 1 H), 6.63-6.90 (m, 5 H), 7.28-7.33 (m, 2 H).

EWEp 35 kA W104 {(2— Q- FN—=5,T—VAFN—30—AIFY
[4,5-b]1 ¥ Y PV —3—ANRAFA)—8— CH—FT b T V= —5—A 1) —
10,11— Yk Fae—5s— YRV [b,fI7TEE V) ODERK

EHfl 3 4ATEBONTEAWLI 03 FZHA V. EEfl 2 0onBEREFAKITL
TINE 12% TlhEW1 0 4 2/ T,
APCI-MS: m/z 451 ([M + HI")
APCI-MS: m/z 451 ([M + HI")
'H NMR (DMSO-d;) & (ppm): 1.24 (t, J = 7.4 Hz, 3 H), 2.48-2.53 (s x 2,

6 H, DMSO & F— _—F v ), 2.80 (q, J = 7.4 Hz, 2 H), 2.86-3.02 (m,
4 H), 5.32 (s, 2 H), 6.83 (dd, J = 8.1, 2.1 Hz, 1 H), 6.91-6.98 (m, 3

H), 7.10 (d, J = 9.0 Hz, 1 H), 7.65-7.70 (m, 2 H), 8.20 (s, 1 H).

EHim 36 :bEW105 {[B—QQ—=FNV—5,T—YRAFNV—3H—AIF
V4,5-b] YV Py —3—A N AFN)—10,11-Y b Fr —bH—- T XY
(b, f]7 ¥y —2—A V17 EF=1 YV} DEHK

=il 6 cELNEMEWL 3 (2.04g, 3.36mmol) T AFILAHINL A
7R (17nl) KEMLT, F®F + Y v A (361lmg, 7.37mmol) ZHMA,
50°CT 10 BRI R L, RENKEZEEET AL, BFBR-F L THRL,
2mol/L KEE{LT P Y 7 A/KEIK. /& (2 @), fafnBEKTIERER L. &
KBt~/ Xy ACEREL, BlELE, BEZ2F /- oERAL.
AW ThHdEW1 05 (751 mg, 1.78 mmol, MU 63%) 21/,
APCI-MS: m/z 422 ([M + HI®)

IH NMR (CDCl,) & (ppm): 1.31 (t, J = 7. 5Hz, 3 H), 2.60 (s, 3 H), 2.63
-93.'
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(s, 3H), 2.79 (q, J=7.56Hz, 2 H), 2.99 (m, 4 H), 3.62 (s, 2 H), 5.34
(s, 2 H), 6.01 (s, 1H), 6.59-6.71 (m, 2 H), 6.80-6.84 (m, 2 H), 6.88

(s, 1 H), 6.95-7.01 (m, 2 H).

EWEH 37 ALEW106 {(2—Q—FN—5T—VRAFL—30—AIFV
[4,5-b]1E Y PV —3— AV AFN)—8— CH—T NIV = —b—A VAT
NL)—10,11—Y bk Fa—bH—Y Ry YV [b, f17 ¥V} OFRK

/G 3 6 THONELAMLIOSZAV, Effifl2 0 0BELEKICL
T, WL 76%TEWLO 6T/,
APCI-MS: m/z 465 ([M + HI")
If NMR (DMSO-dg) & (ppm): 1.22 (t, J = 7.6 Hz, 3 H), 2.48-2.52 (s x 2,
6 H, DMSO & F—/S—F v ), 2.78 (q, J=7.6 Hz, 2 H), 2.86 (m, 4 H),

4.11 (s, 2 H), 5.28 (s, 2 H), 6.75-6.94 (m, 7 H), 8.32 (br s, 1 H).

EHH 38 kAEW107 {([8—2—xFN—5T—VAFNL—3H—A I
VI4,5-b] Y Vv —3—A N RAFN)—10,11—YE Fa —bH— T XY
[b, £17 B ¥ ¥ —2— 4 VIEEEE ) D&

=l 3 6 TELhELAW L 05 (247 mg, 0.586 mmol) Z T ¥ J —)b
(12 mL) WI%® L. AEiF + U 7 A (938 mg, 23.5 mmol) ZMA T,
OB ROGT., sHMERLEL, RICOET2ERE I/ o~ Y7 77 4 —THE
BLERIE., KSKPERETHAL, Inol/LEBTpA b ICHE L, 7
ML ERZ2EBL. RETHEBRLEB, =&/ —VIZEE L, 60CTO0.5
BREESRL, RECTIRBAERLEZ, WHLAKRZERL, BETERL
Ti&a&Mm1 07 (122 mg, 0.243 mmol, N 41%) 2/ 7.
APCI-MS: m/z 441 ([M + HI®)
1§ NMR (DMSO-dg) & (ppm): 1.23 (t, J = 7.5 Hz, 3 H), 2.48-2.53 (s x 2,
6 H, DMSO & F—"—F v ), 2.78 (q, J = 7.5 Hz, 2 H), 2.87 (br s, 4
H), 3.38 (s, 2 H), 5.38 (s, 2 H), 6.74-6.94 (m, 7 H), 8.27 (s, 1 H),

12.15 (br s, 1 H).

.94-
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EWMH 39 kAW 108 {B—QQ—FN—5,T—VRXAFNV—30—AIF
Y [4,5-b] Y PV —~3—ANRAFN)—10,11—Tk Fr —5H—- VXY
b, fl17 P —2— A N AFALALT 7 = V]IEFBRAF LT AT V] OERK
Eiafl 6 THONLELEW1L 3 (1.04g, 1.71mmol) 27 mmFRL A (17
mL) WML T, AV T VERBEA F =270 (0.199 wl, 2.23 mmol)
BIOWL1L,8—V7 ¥y rnul54,0lv 7Ty —7—x (0.384mL, 2.57
mmol) Z#M% . 40CT7THME®RLELZ, REKZBHEL. BEEZ VI I
s bS5 74— (BHBE: AF /7 =/ i h=1/99) THEL,
HEMEGEOESZRGELE, BEC=F /- VEMA. GO BRBKZ
60°CT 0.5 B¢f, BB C IMMERLE, MHLAEKERZERLT, ke
108 (628 mg, 1.25 mmol, I 73%) ZH,
APCI-MS: m/z 501 ([M + H]")
'H NMR (CDCly) & (ppm): 1.30 (t, J = 7.5 Hz, 3 H), 2.60 (s, 3 H), 2.63
(s, 3H), 2.80 (q, J=7.5Hz, 2H), 2.98 (m, 4 H), 3.09 (s, 2 H), 3.72
(s, 3 H), 3.73 (s, 2 H), 5.34 (s, 2 H), 6.01 (s, 1 H), 6.59-6.67 (m,

2 H), 6.82 (m, 2 H), 6.88 (s, 1 H), 6.96-7.03 (m, 2 H)

EHH 40 LAW109 {[8— Q- TFN—5T—TVRAFNL—3H—A I &
YV I4,5-b] Y P —3—A L AFN)—10,11—- YVt Fr —bH—- XY
b, f]17 B Y —2— AV AFALANT 7 =)V]IEE} OEHK

EWH 3 9 TELNLE®W 1 08 (350 mg, 0.699 mmol) % A\, EiE
fll1 2 LRABICLT, WK% TALL O 9 2HFTE,
APCI-MS: m/z 487 ([M + HI*)
IH NMR (DMSO-dg) 6 (ppm): 1.16 (t, J = 7.4 Hz, 3 H), 2.42-2.50 (s x 2,
6 H, DMSO & A — —F o 7)), 2.81 (q, J=17.4 Hz, 2 H), 2.88 (m, 6 H),

3.49 (s, 2 H), 5.22 (s, 2 H), 6.67-6.89 (m, 7 H), 8.18 (s, 1 H).

EMF 41 kAW 110{(8—C2—=FN—5T—-VAFNL—=301—A4IF
[4,56-b]IF Y v —3—A NV AFN)—10,11— Pk Fa —~5H— =X Y [b, f]
FHEEY — 20— B NLVRVBIF LT IAF L) OERK

-95-
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T#E1

gk 1— (10,11— Vb Fu—5H-—Y XUV [bflI7TEE Y —2— AL %
FN) —1—AFALERYP=U A (6.68 g, 15.4 mmol) % ¥ XA F )L RA/ILK
¥R (110uml) WML, BB Y F 2 (5.07g, 76.9mmol) %M Z T,
NWCT2HMEMHELEZ, REBKRZERBR-FLTHRL, K (3E) &faf
BERAKCTERERL, EXREB~ 72V LATERL. BELE, BEE2 Y
YAFNnrsa< N7 537 40— (BHEBEE: BFBB-F A /~% ¥ =30/70) T
BHRIL T, BE® (10,11—- Yk Fr —BH— YRV Vb, f]7TEE VY —2— 4L
AFN) = RF ) (2.85 g, 10.7 mmol, N2 69%) %/ 7=,
APCI-MS: m/z 268 ([M + HI")
'H NMR (CDCl,) 6 (ppm): 2.07 (s, 3 H), 3.07 (br s, 4 H), 4.99 (s, 2 H),
6.05 (br s, 1 H), 6.66-6.85 (m, 3 H), 7.02-7.11 (m, 4 H).
TE2

T#E1CTHONZER (10,11-Y e Fu —56H—Y Ry Y (b, fl7EE Y —
2—ANVAFN) = A7 (2.85 g, 10.7 mmol) % A& J—/bv (110 mL) T
BB LT, TRITDAANRY N/ AFZ ) —NVEBEKR (38%, 1.14 nL, 5.36
mmol) ZMA, BR T IFMBHELE, KEBEREZEBMHL., BECHATIRIE
keEzvodlriazEMzC3@7zearlrasTcHBLE, AEEBELZADYE.
BARB~ 7RV UVLATCTHERL. BLE, BEZYA Y 2 ro—TF 0
PEE/ERE LT, 10,11—- Yk Fa—8H— YRy V(b 17 By —2— 4 1L
AEZ ) —) (1.73 g, 7.68 mmol, =K 72%) % B,
APCI-MS: m/z 226 ([M + HI*)
'H NMR (CDC1;) & (ppm): 1.49 (t, J = 5.8 Hz, 1 H), 3.08 (br s, 4 H), 4.57
(d, J=5.8Hz, 2 H), 6.02 (br s, 1 H), 6.66-6.87 (m, 3 H), 7.02-7.11
(m, 4 H).
TS

TR2 TRHRLNEZI0,1II-VE FE—H— VRV [b,fITEE Y —2—A
NVAHE—I (6.1 g, 70 mmol) #7 uw kb (77 mL) LC?E%’LT\ -
Wit~ (4.55 g, 46.1 mmol) iM%, VR T 8 HHBHLLE, KIV
BiRzE74 M2BLTCRBL, BEEZRHELEZ, BEZV IV VI uw

-96-
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NS T 4— (BB BFR-F L/ ~X P =20/80) THHEL T 10,11
— Y Fr—H—YR Vb, fI7TBE Y —2—F VAT AT E R (1.15 g,
5.15 mmol, =R 67%) % &7,
APCI-MS: m/z 224 ([M + HIY)
' NMR (CDCl,) 6 (ppm): 3.11 (m, 4 H), 6.49 (br s, 1 H), 6.87-6.91 (m,
3 H), 7.07-7.17 (m, 2 H), 7.55-7.62 (m, 2 H), 9.88 (s, 1 H).
T4

TE3ITELNEL0,11- P Fr—H—Y XUV (b fI 7Y —2—-%
AMBRFTALFE F (665 mg, 2.98 mmol) %7 & F=1F Y (18 mL) I KUK
(18ml) OERABHICEML T, P AF AL ANLEF Y F (2.1nL, 30 mmol),
Urm2kEFFY T A (1.43 g, 11.9 mmol) BLXUHEMERBET I U A
(404 mg, 4.47 mmol) Z AN Z. 50°CT 4 FrIHH L7, KIGBEIKICER
FALRKEMZ BBE-FAT2EMBLE AEBZS DY . KTHERL.
WARRB 73XV ATHEL, BELE, BECERFLVE~ATT O
BABHE (3:1) 2MXTCHLNDIEEKEZ 60CTO. sRHEFPL, =
T I BEESR L, MELESSEEZERLT, 10,11-YE Fr -5~
Ry (b, fl7 ¥y —2— AR E (598 mg, 2.50 mmol, UL 84%) %
/7,
APCI-MS: m/z 240 ([M + HI")
I NMR (CDCl,) 6 (ppm): 3.11 (m, 4 H), 6.39 (br s, 1 H), 6.77-6.80 (m,
3 H), 7.06-7.16 (m, 2 H), 7.79-7.84 (m, 2 H).
T#&S5

THRA4ATELNEI0,11- Ve Fu—56—YR YV [b, fITEY Y —2—F
AR VEE (426 mg, 1.78 mmol) Z=x & /—) (8.9 ml) WKHEML T,
F 4=, (0.26 mL, 3.6 mmol) ZIMx., MEEWHSEHT 6 FREEHEL =,
RISHEKRZEHEL. ookt se@fMmEEKEZMA. 7028/ AT 3 [EH
M LE, FHEZADLY., AMAKKTHEE L, BKEB 77XV LT
Bl B L. BER2V I I VI~ T 7 40— (BHEE - BFEg
TFN/~FF=10/90) THEHEL T, 10,11-Y & Fa—BH—-I XY
b, 17 ¥ —2—- A RYBETF LT A7) (383 mg, 1.43 mmol, WL

-97-
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81%) &7,
APCI-MS: m/z 268 ([M + HI*)
'H NMR (CDCl,) & (ppm): 1.37 (t, J = 7.0 Hz, 3 H), 3.09 (m, 4 H), 4.33
(q, J=17.0Hz, 2 H), 6.34 (br s, 1 H), 6.69-6.86 (m, 3 H), 7.04-7.14
(m, 2 H), 6.72-6.78 (m, 2 H).
TH#E®6

TS5 THELNZI0II—YE Fu—H—-Y RV [b,f]I7EE Y —2—7
NARVEBTF LT ZXF ) (443 mg, 1.66 mmol) % 7 wm &R/ A (8.3 nL)
BXOEEE (8.3mL) DIREEHICEML, ¥V £ (0.573 mL, 5. 80 mmol)
BIORTENLLT LT F (149 mg, 4.97mmol) Z MM Z . 60°CIZAE L,
1.6 BRIE#R L, KIGKREZBEMHRL, RECHBoFAL LEATMEE K Z2N %
T, Bfg=F A CThHitB L7z, FREZG DY, T REKTHEE L. EXE
BFrrPIULATEHBRE.BELE.BELZV IS VIavy NI 57 40— (F
HEE  BFcF L/ ~X Y /) mF LT I =70/25/5) CTHHEL. B
MW E2EOES2BREL-, BEA2 V2 F LT —F AL TR Fal—3 gy
L. 8—¥Y¥RIUVT ) AF)N—-10,11—-YVEt Fua —sH— IRV [b,f]I7 L
—2— B NVAR BT F LT XF )L (249 ng, 0.683 mmol, YLK 41%) % B 7,
APCI-MS: m/z 365 ([M + H]*)
'H NMR (CDCl;) § (ppm): 1.34-1.46 (m, 5 H), 1.67 (m, 4 H), 2.36 (br s,{
4 H), 3.08 (m, 4 H), 3.38 (s, 2 H), 4.33 (q, J =17.1Hz, 2H), 6.32 (s,
1 H), 6.67-6.74 (m, 2 H), 6.99-7.06 (m, 2 H), 7.72-7.76 (m, 2 H).
IT&’7

ITHE6 TRLNEZ 8—ERIT ) AFN—10,11—YE Fa —50— IRV
b, fITEC Yy —2— I NBARrBBcFroc XTI (231 ng, 0.634 mmol) %
VrZvuAFr(3.2nl) KEMLT, I vfLAF A (69.2 uL, 0.951 mmol)
EiZ, BERCTHREEBLEL, RISBRZBETEMEL T, 3 Uk 1— (8—
ThFVHIALR=IN—10,11—-Pk Fu—H—- IRV [b,fI7T ¥ —2—
ANVAFN)—=1—=RAFLERXY =9 s (321lng, 0.634 mmol, V=R 100%)
i = I (el
'H NMR (CDCl,) & (ppm): 1.37 (t, J = 7.1 Hz, 3 H), 1.75-1.95 (m, 6 H),
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2.96 (br s, 4 H), 3.11 (s, 3 H), 3.50 (m, 2 H), 3.70 (m, 2 H), 4.32 (q,
J=17.1Hz, 2H), 4.90 (s, 2 H), 7.14-7.35 (m, 4 H), 7.49 (s, 1 H), 7.71
(m, 2 H).
T#S8

2— T FN—5,T—VAF )N —30—A IF Y [4,5-b]E Y ¥ (180 mg, 1.03
mmol) Z T AFABALLT I F (0.60 nL) IKHEML., B LR OAKFEL
F U oA (55%, 33.6 mg, 0.770 mmol) ZHE L IF TMAE., 50C
TO. 5B LE, RISREERETHAL. PAF VRNV LT I F (1.2
mD)ICEMRLETR 7T THELONEI V1 -@B—=bF I AR =1—10,11
— e Fr—bH— VRV [b,fITEE Y —2—A NV AFN)—1—-AF Y
~NY Y= s (130 mg, 0.256 mmol) MMz, EETIRMARELLZ, Kb
BIRZEBFLTHRL, A, K, fafn &K CIERER L. BAKRE~
IRV IATEHERL, B LE, BEZV I ISV Inw N T 27 40— (B
HEBHE . A& ) — /7 oakis=1/99) THREL, BEMYWEEELT R
ML, BBz FL—F AL E2Mx., MAERSMH T 0.6 BHEHRL.
ZO#HEET | FRECTHEBRLE, WHLEFERZERL T{ka® 110
(76.7mg, 0.169 mmol, X3 66%) % HFHiz,
APCI-MS: m/z 455 ([M + HI*)
'H NMR (cDC1,) 6 (ppm): 1.31 (t, J = 7.6 Hz, 3 H), 1.36 (t, J = 7.1 Hz,
3 H), 2.60 (s, 3H), 2.63 (s, 3H), 2.80 (q, J=7.6 Hz, 2 H), 2.97 (m,
2 H), 3.40 (m, 2 H), 4.32 (q, J=17.1Hz, 2H), 5.36 (s, 2 H), 6.35 (s,
1 H), 6.64-6.71 (m, 2 H), 6.82-6.90 (m, 3 H), 7.70-7.74 (m, 2 H).

EWp 42 ka1 11 {(8— Q- FN—5,T—TAFNV—3H—-a4IFY
[4,5-b]1¥ VU v —3—f NV AFI)N)—10,11— Yk Fr —bH— P XV [b, ]
TEE Yy —2— W NVARUBE DEK

Eiigl 4 1B EHL 10 (900 mg, 1.98 mmol) Z MW, ZEjE
Bll2tRABEICLT, WRIT%TAMW1L 1 1 2B,
APCI-MS: m/z 427 ([M + HI")

I{ NMR (DMSO-d) & (ppm): 1.24 (t, J = 7.5 Hz, 3 H), 2.51-2.54 (s x 2,
.99.
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6 H, DMSO & F— _—F v ), 2.82-2.99 (m, 6 H), 5.37 (s, 2 H),
6.84-7.03 (m, 5 H), 7.58 (m, 2 H), 8.87 (br s, 1 H), 12.25 (br s, 1 H).

M43 ke Ww112 {([8B—Q@—FN—5,T-VAFNL—3H—A ¥
V[4,5-b] Y PV —3—A N RAFN)—10,11—-YV & Fa —si—- YN
b, f]7 ¥ EY —2—AN]U—AFALERT DU 1A N)RAFZ )V} DF
R

EWEHl 4 2 cHLAEA®m1 11 (100 mg, 0.234 mmol) % ¥ A F IR
VAT

i

K (2.3nml) BXOF Froe Frr75y (4.6nl) ORABHEICE
L. Zhiz 4—AFAEF Yy (39 pl, 0.352 mmol), 1—x=F /b —3
(3= RAFATI)TabEN) AANRY A I K- 1HEEEER (89.7mg, 0.468
mmol) BX W 1—k FeFxr <y v 7Y — (356.8 mg, 0.234 mmol)
Mz CERTCSHBBER LA RISOET2EBI/ a7 77 4 —THE
BLER. RISEZEHELE, BEZ 700V ATEML. HoNTBEK
A (2 @), aMEEK, MMAEKTEKRESFL. EXER~ 77Xy
ATHERL., BELE, BEEYzF LT LEMZ, BN BRIEKZ
|ERCT1IRRERLEE, BEzERLE®1 12 (47.7 ng, 0.0938
mmol, IR 40%) % &7,

APCI-MS: m/z 509 ([M + HI®)

IH NMR (CDC1,) & (ppm): 1.31 (t, J = 7.5 Hz, 3 H), 2.33 (s, 3 H), 2.43
(br s, 4 H), 2.60 (s, 3 H), 2.63 (s, 3 H), 2.80 (q, J =7.5Hz, 2 H),
2.99 (m, 4 H), 3.66 (br s, 4 H), 5.35 (s, 2 H), 6.18 (s, 1 H), 6.62-6.69

(m, 2 H), 6.83 (m, 2 H), 6.85 (s, 1 H), 7.10-7.15 (m, 2 H).

EHm A4 {veWw113 {(8B—Q—FN—5,T—VAFIV—3H—AIF
Y 4,5-b]E Y P ~3—A N AFN)—10,11-Fk Fr —bH—- IV
b, fl7 By —2—A NI YDy —1—AN)AZ )V} DERL
A—AF RSP rvofRboiRtn ) PV, EREM 43 L REERE
LT, IR 0% TlhaEW1 1 32R/E,
APCI-MS: m/z 480 ([M + HI™)
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1§ NMR (CDC1,) § (ppm): 1.31 (t, J=7.5 Hz, 3 H), 1.88 (br s, 4 H), 2.60
(s, 3H), 2.63 (s, 3H), 2.80 (q, J=17.5Hz, 2 H), 2.99 (m, 4 H), 3.56
(m, 4 H), 5.35 (s, 2 H), 6.19 (s, 1 H), 6.62-6.69 (m, 2 H), 6.81-6.86
(m, 2 H), 6.89 (s, 1 H), 7.24-7.29 (m, 2 H).

EZim@ 45 ke W114 {[8— Q- FNV—5,T—VAFNV—3H—AIF
Y [4,5-b]E VPV =3~ N AF)N)—10,11—- ¥k Fa —6H—- I XY
(b, f17 PE Y —2—A L]U—E FRIFTERY D)X E ) O
4—RAFALERTF Uy ORDVIZ 4— R — L ERAW, EHEF 4 3
CREICLT, MR 2% ThEW L 1 452/,
APCI-MS: m/z 510 ([M + HI®)
1§ NMR (CDCl,) & (ppm): 1.31 (t, J = 7.0 Hz, 3 H), 1.48-1.58 (m, 2 H),
1.86-1.97 (m, 2 H), 2.60 (s, 3 H), 2.63 (s, 2 H), 2.80 (q, J = 7.0 Hz,
2 H), 2.99 (m, 4 H), 3.22-3.33 (m, 2 H), 3.91-4.00 (m, 3 H), 5.36 (s,
2 H), 6.21 (s, 1 H), 6.62-6.70 (m, 2 H), 6.81-6.85 (m, 2 H), 6.89 (s,
1 H), 7.08-7.14 (m, 2 H).

Efifi46 {bAEW115 {(8—QC—=FN—5,T—VRAFN—830—A4AIFY
[4,5-b]E U v —3~AA W AFN)—10,11— Pkt Fua —bH— IRV [b, ]
TEEY —2—- I NVAVBC-—t FeXxroF )7 I R} OoFR
4—AFNLERTPrORbYVICF ) —ATIVERW, £iafl 4 3 &
BRI LT, IXE 2% TIEW1 15 &K,
APCI-MS: m/z 470 ([M + HI*)
'H NMR (CDC1,) & (ppm): 1.31 (t, J=7.5Hz, 3 H), 1.71 (br s, 1 H), 2.60
(s, 3H), 2.63 (s, 3H), 2.79 (g, J=7.5Hz, 2 H), 2.97 (.m, 4 H), 3.59
(m, 2 H), 3.81 (t, J=9.6Hz, 2H), 5.35 (s, 2 H), 6.41 (s, 1 H), 6.54
(t, J=5.6Hz, 1 H), 6.63-6.71 (m, 2 H), 6.80-6.84 (m, 2 H), 6.99 (s,
1 H), 7.44-7.48 (m, 2 H).

EEH 47 kW1 16 {(8—QC—TFN—5T—VAFNL—3—AIFY
-101-



WO 2004/017995 PCT/IB2003/003475

[4,5-b]E U PV —3—A NVAF)N)—10,11—Tk Fua —5H— IRV [b, f]
TEEY—2—AARVE2- (ERY PV —1—A L) =FAITIF} ©
=45

4= AFANERSFT TV ryofbic2—(Ea )Py —1—A V)T F LT IV
zRAW, Elifl4 3 LERICLT, WRI2%TIEHL 16 2/,
APCI-MS: m/z 523 ([M + HI*)
'H NMR (CDC1;) & (ppm): 1.31 (t, J = 7.6 Hz, 3 H), 1.78 (m, 4 H), 1.57
(m, 4 H), 2.60 (s, 3 H), 2.63 (s, 3H), 2.70 (t, J =05.9 Hz, 2 H), 2.79
(¢, J=7.6Hz, 2 H), 2.97 (m, 2 H), 3.04 (m, 2 H), 3.53 (¢, J =5.7
Hz, 2 H), 5.35 (s, 2 H), 6.30 (s, 1 H), 6.63-6.72 (m, 3 H), 6.83 (m,
2 H), 6.89 (s, 1 H), 7.45-7.52 (m, 2 H).

EHH 48 kdEW117 ([8—QCQ—=FN—5,T—PAF N —3H— A I &
YI[4,5-blE Y P =34 NV AFN)—10,11—Yk Fr —6H— IR
[b, f17 B Y —2—ANW]I(EALFY J)AZ /) V) ODERK

b— AFNLERT D ORbVICEALRY 2RV, Eilf 4 3 & REER
LT, IXKWB%TEMW1L 172/,
APCI-MS: m/z 496 ([M + H]")
'H NMR (CDC1;) § (ppm): 1.31 (t, J = 7.5 Hz, 3 H), 2.60 (s, 3 H), 2.63
(s, 3H), 2.80 (q J=17.5Hz, 2H), 2.99 (m, 4 H), 3.66 (m, 8 H), .5.35
(s, 2 H), 6.22 (s, 1 H), 6.62-6.71 (m, 2 H), 6.81-6.86 (m, 2 H), 6.89
(s, 1 H), 7.10-7.16 (m, 2 H).

Efal 49 kLAWMW1 18 {8~ - F NN —65,T—TVRAFNL—=3—A4 IF
[4,5-b]E D Py =3—A NV AFNV)—10,11— Pt Fr —5H— YRV [b, f]
TEPEY—2— B ARVEBERQ—E FrXxdFA)T IR} 086K

4= AFNERTFPUrORDLIT2- Q- FaFvrFALT I )T H )
=AWV, EEfl 43 ERFICLT, KB THEW L 1 8 &R/,
APCI-MS: m/z 514 ([M + HI)

'H NMR (CDC1,) &6 (ppm): 1.21 (t, J = 7.5 Hz, 3 H), 2.60 (s, 3 H), 2.63
-102-



WO 2004/017995 PCT/IB2003/003475

(s, 3H), 2.80 (q, J =17.5 Hz, 2 H), 2.98 (m, 4 H), 3.23 (br s, 2 H),
3.63 (brs, 4H), 3.87 (br s, 4H), 5.35 (s, 2H), 6.20 (s, 1H), 6.62-6.69

(m, 2 H), 6.83 (m, 2 H), 6.89 (s, 1 H), 7.24-7.29 (m, 2 H).

EHiH 50 fLBWL 19 (8—E—ZFN—5T—VAFL—3—A I XY
[4,5-bIE Y PV —3—A NV AF)N)—10,11—T & Fa —50H— IRV [b, f]
TEEY—2—ANVRUVET IR 08K

4= AFNLERTOUORDYVRZTVE=TE2HAWV., Eiafl 4 3 LRAEIZ
LT, WL 7% TEH1L 1 952/~
APCI-MS: m/z 426 ([M + H]")
'H NMR (CDC1,) 6§ (ppm): 1.23 (t, J = 7.4 Hz, 3 H), 2.48-2.52 (s x 2, 6H,
DMSO & F—R_—F v ), 2.78 (¢, J=7.4Hz, 2 H), 2.92 (brq, J=17.3
Hz, 4 H), 5.31 (s, 2 H), 6.78-7.00 (m, 6 H), 7.52-7.65 (m, 3 H), 8.68
(s, 1 H).

ERFAS 1L AL L120 (2—QC-F NV —5,T—VRAF 30— I X
[4,5-b]E Y PV —83—A N AFN)—5—AF N —8—(¥urlPdr—1—A1
AFN)—10,11— Yt Fa—sH—Y Ry YV [b,f17T ¥V} DAR

EHEHl 3 TELNLAYW 3 (400 mg, 0.876 mmol) ZEEEE (8.8 mL) IZ
WL, T ENLALTALTE R (0.47 g, 16 mmol) B I O 7 2 KFEA K
UHRTPMY UL (2.2¢, 10mmol) M CTER THRFEEBRLE, KIEE
BicrzmaRm v hb@MEEKEZMA . KEEZ27eadR-rsT2EMHL .,
FHEZMAMAEEKCEHE L, BEXREB~ Xy ATHEL, BFLE,
BiE NH- VG sua<vw b 77 0 — (BHEH . 7ok a/~F
P =50/50) THEBMLT, kA% 1 20 (342 mg, 0.713 mmol, IV 81%)
/e,
APCI-MS: m/z 480 ([M + HI*)
'H NMR (CDCl;) & (ppm): 1.31 (t, J = 7.5 Hz, 3 H), 1.76 (m, 4 H), 2.47
(m, 4 H), 2.58 (s, 3 H), 2.62 (s, 3H), 2.78 (q, J =7.5Hz, 2 H), 3.06

(m, 4 H), 3.29 (s, 3 H), 3.50 (s, 2 H), 5.35 (s, 2 H), 6.83-6.98 (m,
-108-
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5 H), 7.02-7.08 (m, 2 H).

EHH 52 kAW 121 (1-B—Q—=F V=57V AF L —-30—4 3
X [4,5-b] Y P —3—Af NV AFN)—5—RXAF )N —10,11— Ykt Fu —5H
— ORI FITEEY —2— AL AFALIERI DY —4—INVEBR} O
& Bk
&1

EHEMA I TELNTELAEMm1 6 (1.20¢, 2.18 mmol) ZEEEM (10 ml) I
BRL., NO&RALATATE R (0.73 g, 21.8 mmol) B X7/ KFElk
AUEF M) 7 A (0.58¢g, 8.70mmol) M CEIE T 5 RFHEHL L,
RSB IRICEE R = F L & lmol/L /KBTS P U AKBERZMZ, KE 2B
ML CHBLE, AHELZEARB~ /XYY LATERL, BEZEE
BELl, BE* NH—> VA raw b9 70— (BHEBE: ~%¥
V-HBFLURAEE) THERELT.I-B-Q-=F -5, 1=V XA F
—8H—A4 I FV[4,56-b]EY P —3—AL IV RAFN)—b—AF )N —10,11—¥
ERE—H-URUY[b,fI7TEE Y —2—A AV AFAL]IERT VU —4—T
NRVBZFALTZ AT (1.25 g, 2.18 mmol, N 100%) =/,
APCI-MS: m/z 566 ([M + HI*)
If NMR (CDCl,) & (ppm): 1.23 (t, J = 7.4 Hz, 3 H), 1.31 (t, J=17.6 Hz,
3H), 1.6-2.0 (m, 6 H), 2.23 (m, 1 H), 2.58 (s, 3H), 2.62 (s, 3 H), 2.73
(q, J=7.4Hz, 2 H), 2.756-2.9 (m, 2 H), 3.0-3.15 (m, 4 H), 3.28 (s,
3 H), 3.36 (s, 2 H), 4.10 (q, J = 7.6 Hz, 2 H), 5.34 (s, 2 H), 6.8-7.1
(m, 7 H).
T 2

TR1cTELNE 1-[8—-QC—xF N —5T—VAFL—-830H—A I ¥V
(4,5-b] Y PV —83—ANVAFA)—5—AF L —10,11—T & Fa —6H—¥
RyV[bf]FTEEY —2— A NAFLIERY) DV —4— D NVR UV BZF NV
TAFAERWV., ERM 1 2 LEBRICLT, WE 2% THEHLL 21 2%
o
APCI-MS: m/z 538 ([M + H]")
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'H NMR (DMSO-dg) 6 (ppm): 1.23 (t, J =7.4Hz, 3 H), 1.5-1.8 (m, 2 H),

1.8-2.0 (m, 2H), 2.2-2.4 (m, 2 H), 2.49 (s, 3H), 2.50 (s, 3H), 2.78
(q, J =17.4Hz, 2 H), 2.8-3.05 (m, 8 H), 3.22 (s, 2 H), 3.5-3.9 (m,
2 H), 5.34 (s, 2 H), 6.85 (dd, J = 2.0, 8.4 Hz, 1 H), 6.93 (s, 1 H),

6.94 (d, J = 2.0 Hz, 1 H), 7.0-7.2 (m, 4 H).

14

EMafl 53 : kel 22 {(2—QCQ—=FN—5,T—YAFNL—3H—A I &Y
[4,6-b1E Y VY =3—ANRAFN)—b6—RAF N —-8—[4— QU—-T b T V' —
W—=b—A W)XV T ) XAF)N]—10,11—-Vk Fa —5H— PV [b, f17
PEr-1EBE] OA/K

ElH2oTHELIE 1—[8—QCQ—FN—~5T— P RAF L —30H—A I &
V{4,5-b] €YV Oy —3—A N RAFN)—10,11—-T Fu—H— R
b, fI7TEE Y —2—A N AFN]-—ERDVPry —4— I NAR=FrILEHL,
Ehfl 5 20T 1 EEKITL TWE 92%T1-[8— Q2—xF ) —5,7—Y
AFNV—3H—A4 I F IV [4,5-b] VPV =3I AFN)—5— X F ) —
1’0,11—:/“1: Fr —BH— VRV [b,f]7 By —2— A L AFALIERY P
V4= NE= I e/, ThEZHV, EEHA200%ELEHICL
T, IR 10%T 2— Q2—=F )NV —5,T— I AFIL—30H— 4 I &V [4,5-b] Y
VV—=3=ANAFN)—b—RAFN—8—[4—QH—FT F TV —L—5—A4)L)
BRY T AFNAL]I—10,11— Pk Fr—H-—V RV [b, fIT YV E2BE,
Ihzr7oabVAICEMRLU, 4nol/LiE{bAKE - BFiB—FLBEIKREZMZ T
M LEEEZERT AL T, kéW1 22 %8B,
APCI-MS: m/z 562 ([M + HI")
'"H NMR (DMSO-dg) 6 (ppm): 1.28 (t, J = 7.6 Hz, 3 H), 2.0-2.5 (m, 4 H),
2.58 (s, 3H), 2.63 (s, 3H), 2.9-3.2 (m, 8H), 3.2-3.3 (m, 4H), 3.4-3.6
(m, 2 H), 4.17 (s, 2 H), 5.56 (s, 2 H), 7.0-7.2 (m, 4 H), 7.2-7.4 (m,
3H), 10.79 (s, 1H).

EiE@ms4 k&1 23 {(1—-8-—Q2—=FNV—5,7T— RAF )L —3— A
IEYV[4,5-b]E D VY =3 =AW AFN)—5—-RXF )L —10,11—-Tk Kz —
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BH— VRV [b,f17EEY —2—ANAFLIERY) Dy —4—A WV AX )
— IV} D AR

EHAS 20 ITRLITELNE 1-[8— Q22— F NV —5,7T— Y RXAF )V —~31
— A IHEY[4,5-b]E VD —=3—A NV RAFN)—5—AF )L —10,11-V & F
0 —BH— VRV [, FITEEY —2—Af VLV AFLIERY Vv —4— )R
vEBzFALT AT (0.61 g, 1.08mmol) ¥ ua X H Y (10 mL) K&
fEL T, —TI8CRHALBHLE, ZORSEIKRICEIRET Lnol/L KFE1k
VAV TR EATAI=T LA/ A UK (3.20n0, 3.20mmol) AN X
FEECTIHM. TOREBRTLODHBERLE, KEBERICRIr y =
WIEKBK BB FLVEMLZ, 305MBHBLE, KEZEBR- SV TH
M, BB EBAKRB~ 77XV A CTHBL, FEEZHERELEZ, RiE
AWM FAERBOVTCEHERICAL, 4% 1 23 (0.26 g, 0.50 mmol,
I 46%) %/,
APCI-MS: m/z 524 ([M + HI")
14 NMR (DMSO-d;) & (ppm): 1.0-1.15 (m, 2H), 1.23 (t, J = 7.5 Hz, 3 H),
1.25-1.3 (m, 1H), 1.5-1.65 (m, 2H), 1.7-1.9 (m, 2H), 2.49 (s, 3H),
2.50 (s, 3H), 2.756 (q, J=7.5Hz, 2H), 2.95-3.05 (m, 4 H), 3.15-3.25
(m, 5 H), 3.256-3.50 (m, 4 H), 5.32 (s, 2 H), 6.81 (dd, J = 2.0, 8.5 Hz,
1 H), 6.90-7.05 (m, 6 H).

EHEH55: kel 242—-QCQ—=FN—5,7T—VRAFNL—30H—A IFY
[4,5-b1E Y PV =3— A LV AFL)—5—R2AF L —8— QH—F FF Y — 1L —5
—A4A)—10,11- Yk Fu —H— YRV [b, f]7 ¥ ]IDARK

il 3 4 THEONTELEH L O3 EZHV, EfEFI S5 20 ITE1 &RKKE
LT, IR 83%T 8— (2—=FNV—57T-YAF ) —30—A I ¥V [4,5-b]
)Py —3— AN AFN)—E5—RXF )N —10,11—- T Fr —bH— X
b, fl7 ¥y —2—- I AR=rIVeHik,

InERW, ElEfl2 0 0%BEEREMKICL T, INFE 200 Thkaml 2 4
= i
APCI-MS: m/z 465 ([M + HI)
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'H NMR (DMSO-dg) 6 (ppm): 1.24 (t, J=7.7 Hz, 3 H), 2.50 (s, 3 H), 2.51
(s, 3H), 2.80 (q, J=7.7 Hz, 2 H), 3.0-3.1 (m, 2 H), 3.3-3.35 (m,
2 H), 3.40 (s, 3 H), 5.38 (s, 2 H), 6.90 (dd, J = 2.2, 8.4 Hz, 1 H),
6.95 (s, 1 H), 7.02 (d, J=2.2 Hz, 1 H), 7.10 (d, J = 8.4 Hz, 1 H),
7.24 (d, T=8.4Hz, 2H), 7.756 (d, J=2.2 Hz, 1H), 7.79 (dd, J

2.2,
8.4 Hz, 1 H).

2EF L LEWI L {LLA—ERU-B—ma_XyINT I ))—6—¥
suasuebr IR —7,8—Pk Fu—56H—t VU F[4,3—d]lvr ) I v
—2—A NIRRT DV} DERK

&8O 1z, UTOIR1I~TE8IZHE» THR L,

Ci
N~ COzCHACHs N Ly
g ©/\ g | L ==
I*" O I$“ N“ > IfE3
(©)

(A)
cl
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I&1

miRoOMEH (A) (100 g, 0.335 mol) 2= & ) — /v (1,500 mL)
WCEfE L. JRFE (100g, 1.67mol) BLXTF FY T AXA MY F (227
g, 1.18 mol) ZMA, MBEBREMHT. 4RMRIE LT o7, HE
/m<w b7 4 - CRBEOETZHB L, HAE. MELERERZ
BRLEZ, COfBEEKRKCBEIE, Z0OF ~EB (6 mol/L) %I
Z, pH6O.OICHE L, Sl IRMERCHEHBEL, HLEAES %2
BEHRL,. HETCHRESE,. e (B) (60g, IWFET0%) 2 F 7=,
I 2

TE1TENELEY (B) (30.0g, 0.116mol) IZA X HEMY > (300
mL) ZMA. MAKGTCOMEEAFELE, g7~ /7740 —TEIG
DHEEFTE2MHFBE. BWETCTRHOA X VIBLY) vE2EELE, TO%, BE
i2—7mxX—)L (300ml) ZMA, TEHLAERKRZECBREBIKR 2 MEGR
WEET., 1HFMERL, SR T IFHAESRLE, THLEZESZE
L., METFTCHEEsE, e (C) (33 g, UINE8%) 2/,
I#&3

ITR2TEHENTLLEY (C) (35.0 g, 0.106 mol) % 1,2— Y7 mu=x
£ (850 mL) WML, ZZ~FV=F AT I (14.9 nl, 0.107 mol)
BXO 7ol 1—-7voxF/0 (34.1 nl, 0.316 mol) ZMEZ. MEGE
BEHFT.oMERLE BB / o 777 4 —CTRIGOETEHERE.
KISEAEWZ®RA L, K, AR KCIEKESR L, BARB~ 7 XY 7 A
THRLL RONEBEEZBEEL. REZV T 270 r 57 40— (¥
VATV, n—~FHhy BB FL=3:1) THERLE, EEWE A%
—sb (850 mL) WML, MABWSEMGT., 1MERLE, EEZ < b
T7774—TRBOETZHRRA LLE,. BRHERESELIZ &L LAY
(D) (23.5 g, WK 95%) =/,
T4

TER3ITHLONE/LAEY (D) (11.8¢g, 49.1mmol) ¥ 7 mm X & > (300
ml) WEML, YZuZFaeXvirR=nrzul F (5.4nl, 1.2 5E) &
PV FAT7 I (20,4 nl, 3.0 3E) 2. ZET 1 KHARKPLE,
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BoOnNERGBEREZK MMEHKCERER MBI Xv L THELE,
BRPEELEE, BECYA Y7oz —FT 2 M, BRKEEZ 1 BHHE
DEBE#RLE, To#, THLAEARRZERL, BETTERI®ZZ L
kv, {ké®w (B) (12.5g, R 94%) 2/,
I#S5

ITER4THELNTILEY (E) (12.5g, 45.9mmol) 25 FJ B Furz s v
(400 L) ML, PV FALT IV (19.2nl, 3YE) BLO3—7 1
aA_RyYAT Iy (11.2nl, 2 ¥ E) A2, 40C T 20 RFFE#H L =,
FHLAEZERBICLVEBRER, B2 BE L, BEERZ I u= T T 7 4
— (YruERNs: AX)—)=100:1 — 40:1) TH®RL. EB‘J%%@
DESOBHBEEREECAXY /BB FLVRSERE (3:11) 22, &&H%
FHESEZ, BRZ2ECEEKL2 I RFMARERE. B LEERZEBRL. B
ETTHEBESY., k& (F) (11.9g, INE 69%) &/,
T 6

TR TEbh-ité&t (F) (5.0g, 13.3 mmol) A FH > (100 mL)
WHEML, tert— 7 F )V 1—-ERXRFITUINLEXF—F (4.9, 2 ¥4
B) LREBFTIFY T A (14.0g, 10 BE) Mz, 90CT 3 HHBWHEL =,
BONERBEBRZER L. REBT M VAZRERZ, BRCAKBIT I o
PR LAEMZCHBZT., AEBLZREEB XU U LATERLE, B
FEELEE, BECASY Y /BB FVESEE G DEML. BEBIK
¥ IBEBRBELE, Tofk, THLEARSRZERL. BETCTHRESE. &
&4 (6) (6.4g, WFE 92%) =zHFL,
TR

I#Ee6e cHonzibadMW (6) (6.3g, 12.0 mmol) IZ 20% b U 7 A4 o B
BoYrsaon A& UEiK (50nl) M2, BRCT—RMBERLE, REE
DB EPEELEER, BB A Y e rc—F0E M., ERRLE
MEEE 1EMBRLE, Tof, MHLAEAERZERL, BHETCERZ
., k&Y (H) Z287- (4.9 g, WE 97%),
I#&s8

TR7TELAEZ{EY (H) (3.8 ¢ 890 mmol) &, TESTEHELNE
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&4 (F) (4.5g, 1.05 ¥E) #VF Xy (100 nl) CHEML, RET b
Yoo (10.6g, 104 E) 2Mx, 90CT 1 EMBERLE, BOohEREE
BEWBL, RET MYV U LERER, WIRICKZMA 7 2o R s Tl
Lk, FRBE2MB~/ XV ATHEBEL, PEZEELEE. BEEZ D T
Aru<w b rS57 4 — (BT FL: PIZFALTI=10:1) THERL
o BB ZELCEHSORMBRECASY /BRI FLVEAEHRG:) %
Mz, AR LEBRBEEL2 I FEARBRLEL, Zo%, THUZERZEHR L,
BETCTHEIEDIZLICEY, ka9 1 2HF % (1.0g, IR 23%),
APCI-MS: m/z 767 ([M + HI")

'H NMR (CDC1;) & (ppm): 0.7-0.9 (m, 4 H), 1.0-1.1 (m, 4 H), 1.7-1.9 (m,
2 H), 2.6-2.8 (m, 4 H), 3.75 (s, 8 H), 3.8-4.0 (m, 4 H), 4.3-4.4 (m,

4 H), 4.6-4.7 (m, 4 H), 4.8-4.9 (m, 2 H), 7.1-7.3 (m, 8 H).

BEflla N—AFNL-—N—-—Q2—-hrVFL—-2—FT FT Y =)L —5—A )L R
FAYT I DA

2— FYFIN 20T F TS = —5—A A F ) —)L (2.00 g, 5.84
mmol), N-A F)-2-= b RUEVANVFET I F (1.64 g, 7.59 mmol)
BLOMN)I Zx2=VEHRATZ7 4 (1.53 g, 5.84 mmol) 2757 v J b Fr73J
¥ (30mL) BIXO® b=y (20nl) ORABEHECEMBRL, TV ALERY
BOTF L M EK (40%, 2.65 nL, 5.84 mmol) X TER TRE
EBRLE, IG5 T 2B B (BHEBEKE : BEBFL/~FH =
40/60) ST THARARDZHRELELE, RETEML AN IBRELT &
h> (5ml) &7 F=bU (25 mL) 2%,

BOon=BEBIKICALD 7 NEEE (0.73 mL, 11 mmol) & 1,8—TY T HE
voml[6,4,0ly 7Ty —7—x2 (3.1 nL, 21 mmol) %M X T 60CT7
REEELZ. KEBREZREL, BEZ2HEBFLVCERLE, BOhEE
TreRMEE K. AMBEKTIEKRER L EBKRE~ 73X 7 L TREBR,
R L, BEZY IS vsa<x b5 7 40— (BHEBEHE: PI=FT
SV/EBF=1/99) THRE L, N—2X2F L -N—- (2— PI FAL—-20—7F
NG Y= —5—AN) AFNALT I (396 mg, 1.11 mmol, UXZE 19.0%)
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R,
'H NMR (CDClQ § (ppm): 2. 45 (s, 3H), 4.07 (s, 2H), 7.07-7.36 (m, 15‘H).

BEM2  BE-- NI X -ROBE

(1) Gal4-ER 3 E 7 F X X K pGERbsrR2 @ & ik

pSV2bsr (B W L FE+E BL) %2 Pvull & EcoRT THIWT#% . Klenow 4L ¥ L T 2. 6kb
® Pvull (FI{HKRM) —EcoRI (GEWEkRH) Wi 2BWE Lk,

Gald-ER X 2 7 #Ef=F [T/ (Cell), 54% ., 199 H (1988 4), Fm 4
— T VT RFT e FaF N THTFTI =TT AR FT .
FeaFAFy R-RF—Y-F7+7 RV % (Proc. Natl. Acad. Sci. USA).
90 %, 1657 H (19934E)] 2 & A T3 ERa AF2 in pM (3K 5 K % @ hi EE 5 57
S X D 45) % AatIl & Ndel CHIN# . Klenow HE L T. Aatll (EI
RK¥) -Ndel (EVEZKRM) Wik 2 W% L7,

LFED pSV2bsr BASE D Pvull (FE{ERU) —EcoRT (EERMN) Brh. B
L TVER@AF2 in pM HISE D AatIl (EIEAKRUE) -Ndel (CRIERM) Wi %5
BETBHZ LKLY, 7T A I F pGERbsrR2 # 3R L 72, pGERbsrR2 X, B2

(Saccharomyces cerevisiae) m;’.w)iﬁﬁ?lﬁ% Galdp @ DNA fE A Ik & = X
bz EREEDO) T FEEGEBOXFASERBAE (6al4-ER) ZHH ¥
5T EBTE D,

(2) ®EN AT T72F—FPOFERR ST XI FOER

pcDNA3(A B b 2 ¥ = ) % Xhol THIEF#% . Klenow £ L T, Xhol (¢
BRMEG) WAEZBE L, BBERE2/EE6 332 XD, Xhol SIBr¥RAL %
TR S ¥z pcDNA3 Z 3K L 72, Xhol BIWT AL % Yk S ¥ 72 pcDNA3 % Kpnl
THIET . Klenow SLH U T, Kpnl (FIERM) WAZIWELE, Z¥ih 2
BETHZLICED, Xhol 38X O Konl BIWTERAL % Y8 2% & & 72 pcDNAS %2 &
L7, %77 A3 F%& Bglll THIW %, Klenow {03 L | BglII (| EM)
Wi & BB Lz,

pAMoERC3Sc (45 B °F 06-336963) % Xhol & Nsil THIW# . Klenow 4L L,
oriP A% Z & ¢r 2. 2kb @ Xhol (EiEARME) —Nsil (FIBERM) W hH 2 WM&
L7,
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L5 D Xhol ¥IWFER{L & KonI BIWTH#B{L & YK & S ¥ 72 pcDNA3 F3k @ BgllIl
(EERM) WA, B X U pAMoERC3Sc H 3k @ Xhol (iR ii) —Nsil (¢

WERWBIMMAZEASTAI LTIV 7T A F peDNA3—oriP ZERK L 7,
pcDNA3 — oriP % Xhol & HindITII THIKF L . Xhol—HindIII lf i 2 W4 L 7,

pSEOluc? (W098/14474) % XhoI & Ncol THIWF# . Klenow LB L T, 7
YEY Y UERET % & e Xhol (KRG -Neol (FWRMn) Wrh 2 I
BLE EZWA2REAT 22 LIk V.7 TF A F pASdl-lucl ZERR L T,
pASd1-lucl % Xhol & HindIII THIWr# . 0.11kb ® XhoI-HindIII Wk % X
BLI,

%8 pcDNA3— oriP HI3E @ Xhol—HindIII W7 F . 3 X Y pASdl-lucl B3k D
Xhol-HindIIIWrH ##A& L. 7T A I K pcDNA3—oriP—Sdl Z#ERK L 72,
pcDNA3 — oriP—Sdl % XhoI & KpnI THIMF L. Xhol—Kpnl Wi % B&E L 7=,

MIWEZ1,.2.3. BLVP 4 TRINDIEEEFN2FH T 25 4% D DNA Z DNA
ARMTAERLE . ZEAK DN IFREALTT =L TH5ZLICIDRY AN
My 7 e b o2 RKEDNA XK T 5. EAKDNA ZE N Th T4
polynucleotide kinase Z W T Y YE{E., BRELTT7T=—LEE¥DH T &
Wwhk b, ZAREDNAE LT,

=% — 44 DNA & pcDNA3—oriP—Sdl HH3E D Xhol—Kpnl Wi 2 A9 5 2
L2k, 5 A3 K pcDNA3—oriP—Sdl—pA Z#ERK L7, pcDNA3—oriP
—Sdl—pA % Xhol THIWF# . Klenow ALEE L T, Xhol (SF{ER¥L) Wi % W
BLE,

pFR-1uc (R F 5 # ¥ — 4L 8) % HindIII & BamHI THIEr#%£. Klenow 4L ER
L. 0.14kb ® HindIII (FE{EFRM) —BamAl (LFERM) W 2 IWE L7,

L E D pcDNA3—oriP —Sd1—pA I 3E D Xhol (EMAM) WiH. 38 XY
pFR-luc M3 @ HindIII—BamHI Wi 2 #E A L. 77 A X N pAGalSdl % fE#
L7z, pAGalSdl it Galdp J5Z B2%) (UASG) # 5EIEVEL LRI EFT 2
TuE—X—%EH L TW5,pAGalSdl % EcoRI THIEr# . Klenow JAH L |
EcoRI (FIB=RM) WH 2 W LT,

pSEOluc? (W098/14474) % HindIII & Sacl THIEI#&. Klenow B ¥ 5 Z

LIZEY., RANL NV T 2T —FPEEFEEST 1. 7Tkb @ HindIII (FiFK
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Wi) —Sacl (E{BEERME) Wrh W& L,

L3 @ pSEOluc2 B3k @ HindIIT (WE{ERUE) —Sacl (SEIERM) Wrh .
3 X O pAGalSdl B @ EcoRI (EERMG) Wik aReaT2dZ itk 7
S5 2 X F pAGalSdi-luc &R L 7=,

pAGalSdl-luc MIZHFEET D2 - 2® HindIII ¥4 FD 5B, HmHNL - V¥
75 —FPEBEFMPD I VEEN - HindIII %A P DA% Klenow EIZ X Y
WhEkERDZ ELICEY, pAGalSdd-luc ZHERK L 7=,

pAGalSd4-luc % Asp718 THIWT# . Stul TH 4 {H{L L pAGalSd4-luc HI 3R
@ 9.5kb @ Asp718—Stul Br i # B L7z, % DNAWT /% Klenow B L. H
CHEAIEARZLITEY 7T R I F pAGal9-luc ZER L 7=,

(3) FHERHE T ¥ —pAGal9-d B X ¥ pAGald—nd D EK

TTREAL VN — A )VAD oriPZFT HRET TJ 2 I F pAGal9-luc
% HindIII & Sacl THIBF L. oriP # & #p 6. 9kb ® HindIII—Sacl Bk & X
BHLi,

pAMo—d (4 PB§ 2001-211885) % HindIII & Sacl THIlf L. T v 7 ¥ A 7
Y U EEETF (Tc®) 2 & ¢ HindIII—SacI B 2 & L 7=,

FE ® pAGal9-luc B3 ® HindIII—SacI Wi/ . B X O pAMo-d IR @
HindIII—Sacl i # AT 52 &I X V.| pAGald-luc FOHZ L - V7
=T —FPEEFEHS %L pAMo—d @ Stuffer fP| L B&#W X 7T XX F
pAGal9o-d # ¥R L7, pAGal9—luc % HindIII & Sacl THIWF L 6.9kb @
HindIII—SacI Wr A Z W& L 7=,

pAMo-nd (45B§ 2001-211885) % HindIII & Sacl THIMrL. T hT ¥ 14 2
UVt EF 2 & HindIII—SacI lr i 2 & L 7=,

L5 @ pAGal9-luc FI S D HindIII—Sacl Wik . B & U8 pAMo-nd B3k D
HindIII—Sacl i 2 /KA TAZ LI X V.| pAGal9-luc D HREZ N - L7

=5 —PBIETHA % pAMo—nd D Stuffer MAI L BEHMZ =T TR I K
pAGal9-nd Z ¥k L 7=,

(4)6Gal4-ER 383 7 5 2 I F pGERbsrR2 % Namalwa KJM-1 ffl iz @ 44 4 {k DNA
WA F R A 72 A LR KTMGERS O 3 Bk

Gald~ER % X S IRER FHRE 77 A I F pGERbsrR2 . 1lug/uliT® 3 &
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512 TE B (10 mmol/L Tris-HC1 (pH8.0). 1 mmol/L =F L v ¥ T I ¥
ATREE) WHMLE®, =V baRr—yavik (VA4 b7 v Y—

(Cytotechnology).3 % 133 H (1990 )] &V 5% 77 A I K% Namalwa
KIM-1 M [ b7 2 ) @ ¥ — (Cytotechnology), 1%, 1561 B (1988 4) ]
o, 6X10°MMb e 4 pg AL, WHIREMIEZ& 72, Nanalwa KJM-1
MWk, EBNA-1 B F2RBETHAEMBEILEZBMBAKTD 5,

% E W ME % . 8nl @ RPMI1640-ITPSG K54 [RPMI1640 ¥i#h (H AR
BB 2, 1/40 B 7.5% NaHCO;, 3% 200mmol/L L-2" V& I VK (A
vE e s o) 0.5% =)y s AMNVT AV UBR(ACE
fa Pz 8, 5,000units/ml =Y ¥, 5000ug/ml AV F hvA
¥V), 10mmol/L N-2-t FuF &= FAERT I -N-2-=F )L &K Vg
(N-2-hydroxyethylpiperazine—N" —2-ethanesulfonic acid; HEPES). 3
pg/ml 4=V, 5 pg/ml RF 2 A7 =Y, 5 mmol/L BN E
FhYU DA, 125 nmol/L BBEV VBT FY UL, Lmg/nl T 7 F—R%E
WM L7-8M) CEHBL, COLAMYyFaX—F—HfT3ITCT24RMEERL
7o

B¥%., IR MY AL TS (Blasticidin S) (KK-400 : Fh o 8 S5 4 64)
B 2.0pg/mlicRB X5 HEML, 96 RTL— M4 (500~2000 #l
/S R) L TH3 £ 1T\, pGERbsrR2 AP A K DNACMARAEN L ERER
Mk (Vv nru—y) EEHEBELE, EREBERKIE, 2.0 ¢/nl O
TS5 RNV A4S BETe RPMI1640-ITPSG 55 #i THER L 72,

TRIETTHFECIV LEXEREERELD . FEBFRI®mS . 2o
FUBRORY I Ty RBREVENZERBIEER KIMGERS Ml a2 2
R L=,

ERBHRBBRICEFIN N T 2T —FPOFERERE TSI RAIF
pAGalSdl-lucZ T V7 huRb—a VEICIVEAL 2 BFMEERL &,

BE%, 1T —= AT VF— /L (E8875: ¥ <4 &) (&P E 10nmol/L)
EHRML, Sbic 4 BHERE. &L - Vv 727 —PEHROMEEZLT
o, EHEDOR B, VI ) A —F —LB953 («~ L h— L FE8) 2 v,
MiaREBAESs®R (1%8Y kY X-100, 100 mmol/L KH,PO, (pH7.8) . 1 mmol/L
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VFFAVA b—N) 100pl %, LREERRCBBEAR, ZEBIK (25
mmol/L 2 Y )2 Y &> (pH7.8), 15 mmol/L MgSO,., 5 mmol/L ATP. 0. 33
mmol/L W& 7 =0 ]300l zHBEAL, IOREORBIELZRHEL. V
Y72 —BEELE LE, Wi, 1T — A MF VT —LVERMSE
HhFcory 7= —EEEHELREL .

1T — =R I PF—NVEMERETTCONLY 7 =25 —FEMHE 1T —x
ANGCF—NERMEGETCONY 72T —FEEZRETAZ LIT L
D, BETFRAOFHEMGELHEB L, ZFE/REREL, D11 —T R
FOOF—NVEEMEGTON Y 7 =T —EBEFER BV -2 LT,
KJMGERS i la z IR L 7=,

BEHI  HKIN N T2T—FE LR —-FZ—LFELE—-F—FTF 23
R pACREpluc O %5 Bk

cAMP iR & EL %) (CRE) OHMIETIZLARZN - V¥ T7 =2 F—EREFERIAT
52 EDTEBHBVR—EF—TFRAI RTH D pACREpluc ZLL T D F ik T
B L7-. pACREpluc iZ. "M Zu<A L UiEBEBEFRBR IR E 4 v -
NR— e T4 ZAD oriPEHLTWVS,

pAMo[ ¥ ¥ —F N F T - N4 Fua B4 I A MY —(]. Biol. Chem. ),
268 % . 22782 H (1993 4E). R4 pAMoPRC3Sc (4% P 5-336963)] % Clal
TEHaHEM L, —VBTEIB Sz DNA BT A 2 Bu 8 U7, 5% DNA W7 % Mlul
TE 4 #E{b L, 9.5kb @ Clal-Mlul Wiy 2 B L 7=, pAGE248 [Y ¥ —F 1L -
FT RN A FavHn - I ALY — (J. Biol. Chem.), 2693, 14730 H
(1994 )] % Clal B L O Mlul THIBr L, nA T a~<A v UittEBETF %
e 1.5kb @ Clal-Mlul Wi # B L 7=, pAMo HI3E® Clal-Mlul Bf . B
X " pAGE248 A3 D Clal-MluIli A 2 A& L. 77 A 2 F pAMoh 2 &Rk L 7=,

pAMoh % Xhol & HindIII THIMi# ., NA Zu~A v UiEBEFEE 0
Xhol—HindIII W i % B4 L 7=, pAGal9— luc % Sall & @dIIIQ“C“@JL’Eﬁ L.
oriP, Gal4UAS # & {r Sall—HindITI Wr i Z M %E L 7. pAGal9—luc M3 D
Sall—HindIII Wrfr. 3 X 0" L pAMoh 1 3E @ Xhol —HindIII Wi Z #& ¢
B EiTEV. 7T R K pAGaldh R L 7=,

-115-



WO 2004/017995 PCT/IB2003/003475

pBluescriptIl KS+ (FRPESS#TH ) % Sall B KV Xhol THIWF L 218,
& A7 7 % —+ (Alkaline Phosphatase E.coli C75, EEEHE) ZH W
THY vER{bRE L, 7Ty ) VittE#{EF 2 & e Sall-Xhol Wri & M
BLEBEBIESRIV6 CRENIZEERIN ZHFTIE&RTY IXT
AFRET=—AVERDILICED, CREEFIZ 2 D& T ZAE DNA 2 7
L, " A<44 DNA & pBluescriptII KS+H 3K ® L 32 Sall-Xhol Wi & & &
L. CREESI% 2 & 75 % 3 F pBS— CREI % ¥k L 7. pBS—CREI i,
A DNA A5, Sall SIBTERAL R & O Xhol BIWT AL 23 B A7 5 5 A ICH &
RERETSSAIFRTHY., LEOFHLZENENTISH LTS,

pBS— CREI % Scal 3 K T Xhol THIMF L 7 7 — ¥ f1 @ ori & T
Scal-XhoI I f # BX 78 L 7= ., pBS— CREI % Scal & X U8 Sall THIKF L ColEl ori
%4 dr Scal-Sall W i # BX#% L 7z, pBS— CREI HA 3k @ Scal-Xhol Wi & & O
Scal-Sall W # & A& L. CREEFI% 4 D& ¢» pBS—CREII 23R L 7=,

pBS— CREII % Scal 3 X U8 Xhol CTHIKF L 7 7 — ¥ f1 @ ori ZF Tp
Scal-Xhol Wi % B 75 L 7z, pBS—CREII % Scal ¥ & (% Sall THIMK L ColEl
ori # &1 Scal-Sall Wi # B8 L 7, pBS— CREII H13k @ Scal-Xhol Wi i ¥
X Scal-Sall i % f&& L.CREBL%I % 8 D& p pBS—CREIV & &Rk L 7=,

pBS— CREIV % Scal 3 X T8 Xhol THIWF L 7 7 — ¥ f1 @ ori & e
cal-Xhol WF % Buf& L 7=, pBS—CREIV % Scal 33 X 1" Sall THIKF L ColEl
ori #& %o Scal-Sall Wi % B8 L7z, pBS—CREIV F3 3k @ Scal-XhoI Wi ki &5
L Ot Scal-SalIWf A ## A L.CREELSI % 16 & ¢e pBS— CREVIII Z 3R L 7,

pBS— CREVIII # Xhol THIWF#% . Klenow LR L, & H T HindIII THIWT ¥
Z bk V. 16 CRE &1 HindIII—Xhol (FIBERM) Wik Z#I&E L
72, pAGalSdl % Mlul & HindIIT THIWF L. 1.4kb ® Mlul—HindIII A %
BB L7, pAGal9h % Xbal THIWF# . Klenow 4LEE L. BT Mlul THIM ¥ 5
T LI LY Xbal (RN —MluI Bl #HE L7, pBS—CREVIII B3k D
HindIII—Xhol (EERK¥E) Wrh . pAGalSdl Hask® Mlul—HindIII Wi . 3
X D' pAGalOh B 3 @ Xbal (FEIFRNE) —Mlulllf 2/ & L.7 7 A X F pACREh
R LT,

pAGal9—luc % Xhol & NotI THIfL, K" & - ¥ 7 =T —EBEEFZ

-116-




WO 2004/017995 PCT/IB2003/003475

& T Xhol —NotI Wy # M 7% L 7=, pACREh % Xhol & NotI THIM L. CRE 2
5| % & ¥ Xnol — NotI W i Z B 78 L 7= . pAGal9— luc 3 @ Xhol— NotI I A .
B X pACREh H3E D Xhol—NotI W 2 & T2 LIk 75 XI K
pACREluc ¥R L 7=,

pACREluc % HindIII THIW#% . Klenow LR L. & BT Xhol THIW T 5 =
LW XD CRE #& ¥ HindIII (FEERM) —Xhol BT A BXOFF L - Ly
7x7—EBEFEET HindlII (FEERE) —Xhol i 2 2T REL
72. pACREluc 3k ® L5 2 B D HindIII (EIERM) —Xhol i 24T
5Z L&Y, pACREluc ¥ CREEE% L @ HindIII ¥ FAHERLET

Z X F pACRElucH % &k L 7=,

pGL3-Enhancer vector [ @ R 4 (Promega)ft#] % HindIII & Hpal T
B L. luctBET (RXEROKFL - LV 7 25— PRETF) 285
HindIII-Hpal Wr i % Bt L 72, pACRElucH % NotI THIMr#% .Klenow LR L |
TIZ HindIII CTHIBF¢ 5 Z L2k V., CRE & ¢e HindIII-NotI (SEBRM)
W Ji % B L7z, pGL3-Enhancer vector B3k ® HindIII-Hpal Bif . & & ¢
pACRElucH H13g @ HindIII-NotI (Ei{ERim) Bih 2 & T2 L& 7o
A X F pACREpluc Z ¥R L 72,

Z2EP 4 CPRAFEREIRT T X I FOERK

EhABED mRNA (7 27 v 7 #8) % 1 pg AV, SUPERSCRIPT
First-Strand Synthesis System for RT-PCR (¥ 7 =t #l) 2k v —A&
cDNAZAR L7, A— A cDNA Z KT 20 fE MM LB S5p l 2855 L
LT, BAEES 7TBIUBIZRLZES % H S 546 DNA & GPR4 B =T 4§
Big7r54~—& LTHW, PCRIZX Y GPR4 cDNA Z B L 7=, GPR4 EEF
BEW 774~ —OEIIL, PR4BEFOEINIF#H (GenBank TAEF :
U21051) IWEWTRE L7, Bk L L TIX. PfuTurbo DNA Polymerase
(Stratagene ¥t #) ZH W7, PCRZTOROBEIR L LT3, AT B
RiIfmahz 10 FRECEERREHEMNLE, PCRIZ, y—~vA¥ A7
—DNA engine (MJ Research #h#l) Z#F\, 95°C T 5 M OLEE, 94°C T

5. 60CT1HM,. 2CT1HoMPbRARGE30T AL IAMITHZ &
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W& ERLE,

BB SN 7= GPR4 cDNAWTA 2 7 F A~ — LICRFt S 2B 3 % Wi § 2
HindIII 3 L O Not I CHIEF L7, GPR4 cDNA R E LMW 2 7 u—2R 4L
BERKENEICLVEIIL -,

UM 2. 75 &2 2 K pAGal9-nd ® HindIII— Not I B~ &3k Te =
LWk, GPRAFEFREI 7T R I N pAGalo-GPR4 ZHEHK L 7=,

pAGal9—nd FORFIICHERW 2T I v — (EAFZIBIT10IERL
7B F 2 A § 54K DNA) Z W T, 5% cDNA @ 58l 35 L T8 3l o BE 31 % ok
Bli, REENEEINCHEROLEMINAZHABL, zhae o1 v—1¢
LTHVY, b IEDEERIIZRE L, ZFBEEZRVET Z LIV,
FZcDNA DR ERINEZRELGPRAZI—FLTWVWE I 2R LE, HE
BEH OWREIWCIE, N—F 2+ 2w —F(DDNA Y —27 =% —377 & KIxF
v  (ABI PrismTM BigDyeTM Terminator Cycle Sequencing Ready Reaction
kit: 7 7F A4 F - NAF v RTF AX3) 2HEALE,

TIAIRFICHAIAAMTEDNABIF OBFIZREL, GPR4 Z 22— FLTW
5T L EHERLE,

BEFS5 :GPRADT v A MR DKL

GPRAFERI 7T X 2 F pAGal9GPR4 (2 p g) BLX RV R —F—FF %
2 K pACREpluc (2 g) #. EFRzVvZ bRl —ariEickn, 6X
10°H i > KJMGER8 IC kA L 7=, A H ik % 8ml o RPMI1640-ITPSG %
HWIZBB L, CO, M FaX—F—H 37CTURMBELLE, BEH. 7
SR FALPYS (2.0pg/ml), " T uv LB (300ug/ml) B
Pz RXT 4y (500pg/nl) EHEML, SLRR4BMBELCEEREE
Wbk (GPRAT v/ MIRLEFS) ZWMB\BLE, ZEREEHRKEZ, I R b
A4S (2.0pg/ml), "M v 4B (300ug/nl) BIOY =R
T4 v (500 g/ml) % & Te RPMI1640-ITPSG 55 #h THEM L 7=,

B#IZLT, v bbaE—V75 X3 FpAGald-nd (2 u g) BXOLHR—
% —7F XX F pACREpluc (2 p g) % KJMGERS ICHE A L. BEFWHEEGIR

R (zvbte—niila e s) 20ELE,
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BEF6 vV ABEEOL FGPRAFER S ETI—FFTBZDINADY o —=V
7

t b GPR4 R F D EB 5 15 3 [Accession (AC) No. U21051]1% %12, NCBI
DF—FR—2eRBLLTRREEZTo, TOHER. HRAEOE WEF] &
LT, U X5 7 AEF| (AC073784) B X " # 4 ® Expression sequence
tag (EST) Bl %1 (BF178464, AA968193, AA798732, AI840893, AI851037) 3 @IR
ENT ATV RT ) LEFI L ESTHLHBE SN B BT OHEER S % 55
EE LI, BBETFREVa—-FENBZ3RIRTFFO7 I ) BES K
FIBE 13IWCRLE, 7 X 7 BEI %, 7 102 5 A [GENETYX WIN ver.
50 (Y7 b7 #B) J2HWVWTENGPRADT X VEBEEF & B LT &
A, 9R2.7T%D—BERBOBNTE,

XoT, BINEFEZ 13 TREINDGTIV/VBESNZETLIHRIRTF R,
YUADE FNGPRAFEB S (¥ RAGPRY) THAHIT ENREEFEINE,
oT, YUYAGPRA Z 22— K95 DNA X, WilR. 71880 FETH
I 22 LB TEDITVARACDNATAT TV — %2R L BIES 14 TF
ENOHEERINICESERF. AR TEIFVIXIZIVIFRE2S 5~ —
Ty PMZHAWEPRIZCIVEREBTLZEENTE D,

BEBT Ty FHAEDOE FGPRAKFER SR a—RT B DINAD I B —=
»

t k GPR4 & fmF O 45 B B 31 1F # (AC No.U21051) # E 2. NCBI @ F — & ~
—RERBRLLTHREZT 7. TORKR, HAKo@mVWEFIELT 250
Z v NF 7 ABRFI(AC119447.2 38 X Y AC096180.2) B X O EH D F » b EST
Bi % (BF544182, AI170948, AI008858, AI235374, AI502871. BQ194515) 78 &
Wahiz, nboiEd e, BIES 14 TRLEYTTVRADOEEMIIESR %
ECEINEFISBIVOEINES BERBROBEERYNZ2ET TV X7 L
IFREERLZ,

BFVIXI7VFFFEL£L.O0pumol/L 2754 ~<v—Fy be&LTHWN,

S v kI SE mRNA A D JEBL L 72 ¢DNA 2pulL ZgERIcHW, BROEZEKS D
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BEMN 200 mol/L & 725 K5 dANTP (dATP, dGTP, dCTP, dTTP). Taq Gold

(RN—Frx=bv—38) 2.6 BB LWL X Taq Gold (Mg plus) BEHK
(R=—Frzps—H)2ECRIGHEK 4O L ML, FRFGETTPRR %2
To7,

FThbb, ¥y—<wA¥ A 275 —PTC-200 (MJ U ¥ —F+8) Z A, 95C
T 10 S REMEE, 94CT 14, 55°CT 1 oM. 2CT 1 oMoI®ES 1
PAL 7 NELTI30H A7 MTF 0, &I 72CT 5 oML &,

B/BONZPCREBIKEY 5puL 20| L., 72 —RAF VERKENIC
GPR4 = — K3 2 DNA L FHRENS4 1.1kb ® DNABrF SEIE S iz 2 &
ZWese % . QIAEX II Gel Extraction Kit (QIAGEN #:#l) Z A v T, &M
K S hlev == 7TV, DNABA Z B H LEIR U7,

L& cEIIX L 7 DNA W)y 50ng & pT7Blue T~Vector (Novagen #:#) 50ng
& % DNA Ligation kit ver.2 (EHEHR) ZAVWTHBERLRHISNE
Tona T AR TEBL. MBI T I AIFRINAERBE, oMz
I AIFDINAZHWTKIGE IMIOOKBZBEGRERL CH LN 2 B EEBRE
P, BIECXYTIAIFpTIRG 2 HF =, 77 A I F pTT7R6 O &1 B & 5|
ZWRELREFER. pT/R6 WIZEINEFS 18 TRINDZEEEINEET K
1.1kb D cDNABE EN TV BEINEFE 18 TRENHEEIS 2 572 5 DNA
o FSNZR)_TFROT S ) BESZRAEE 17T CRLE, %7
I BRI L. RS a2/ T A [GENETYX WINver. 5.0 (Y 7 F &7 = 7 #8L) ]
ZFRAVWTE M, BEXW<T X GPRA OT XV BEFLEBELEEZAS, £h
T 93.0%. 99.2% D—EHARD LT,

FoT, BHAEE 1T TREINDZTIVBEATIRINTFRIE, T v
ok NGPRAFKET S (T v h GPR4) THBEZ EBHALMNER-TZ,
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BEIE 1 SEH
HEBERCLID, ROMBE»D R IEA 2 AT 5,

o fbE W 1 20 mg
. HE 143.4 mg
F oSy 30 mg

ERuxsroileiliaz—Xx 6 mg

AT TV VB~ TR T A 0.6 mg

200 mg

WAIG 2 : A
BB LD, ROMMEN» DR 5 EHHEART 5,

k5 ke85 2 mg
XA X 200 mg
BRIEELVF 24 mg
ERB7VEY 50 mg
a0 B S 1.72 ml
2.00 ml

E¥ EoR AR

AFEPAICELD, GPR4 OV T F AV IEEICETAEEZNH T I2HEE2EY
B e LTABETHAREOTHB LY,/ S 3 miy. BEOFHB L0/
FEIRBRIERZ AT 3B ERZRAMAD L LS EEOWEBT v E= 7
ABEELRXENOOEBENCHESNDE, GPR4 OV 7 F VEECET
BB ONMBIEA 2 ET28ER=ZBRALAMWL LS EzoMKET v E=
GAMEL I AL OEBEENC T A SNEE. A ER=ZBRLAW L LS
HEOEKET VE= Y AHELE IO ORBEYICFESNEE LB
B e LTEETAREOTFHBLO,/ S bEs. R =B{aW

HblLKIZZOWMBET v Eo b EERITENO0EBRZHCHFEEINDIE
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EENRSE LTEEFET B GPRA OV FAGEICET 2 EECHEIR . 72
BONMZ SPC FRBEMITHORMOBMALP ZHBRZ LAEAREREFHORZ Y —
=V ISERBEREIR S,

EFERZV—FTFRX b

EFEST 1~ ANLTEF OB : &5k DNA
B ES 2 - ALTESOFHA : 65K DNA
EEFES 3 — ALE S OFBA : &5k DNA
EHES 4~ ATEI OFH . & Ak DNA
BLFES 5 — ALEFI OB : &5 DNA
BAEE 6 — ATHEF O FH A . & BK DNA
EAEEST7 - ANLTEF ORRE : 55k DNA
BEAES 8 — ALBEF D : & B DNA
EAES 9 — ALEF DA : &5k DNA
BHES 10— ANLTES OHE : &8k DNA
WHEE LS5 — ATESOF : A5 DNA
BE5FES 1 6 — ALTES O : &8 DNA
BAES L 9 — ATES O : &/ DNA
P EZ2 0 - ATEZ OBE : &k DNA
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Ok ]

1. BIAEFESLIRBOT7 IV BENEZ2ETIEREOY T FALEEICH
TORBEBEMBE T OIONE A YIRS L LTEFRITLI2REOCTFHBLVO /X
T AT A

2. MUTF?D1) ~4)

LENES 1 2EROEERI»OBEINIERLZ5~6 0FRENIDL R
AFYVIXI7 VAFFOMBHOEMNZFETH2AV AR vEITF FERLEEK
FVIX7 VAT RFERE,

2)ENEST 1 4RBOBERERI PO BIEINS2E R LS5 ~6 0FENPL AR
54V IR VAF FOMMHEIN2ETH4) TX 7 vAF FELREEK
FVIXT vAF FFEE,

3VEFNES 1 SHEHOEEEF»OCBEINSIER LS5 ~6 0FENL AR
5FVIXZ VAF FORBHERINEZFT LAY IR VAT FERLIETH
FVIXT VAT RHERE,

4)BEHAEZ L2, 14BXN1L 8 bBIENIVTh»—D2IRBOEE
B EZFATBEIDINAEA N UV 2V P REBTTHANATIFA XL, 0B
FIFEL1IRTBOT IV BENEZFTLI2EBEOY 7 TV EICETSH
EWMHET55~60EENLRDIAFIAXIVAFF FERLEZA Y IX
7 VAF Rk,
DVWFThP—2Z2FAIES L LTEFTOREOTFHBLI O/ ELEHER
o

3. BTFmD1) ~4)

1) BAEFS1IREROTI VBRI AT OIEDELZRM T 2HE.

2) BIAES13EROTI ) BEMNZ2ETL5EOELRRT 25K,

3) MAIBFT1LTREDOT I/ VBEINZATIEBELRER T AHE.

A)BAFEBELL, 13BIVL 7ThbBERIVTALP—DEREHROT =

JBEINCEVWT =2 Eo7 I ) BERAKK BRELIAMULET I B
-123-



WO 2004/017995 PCT/IB2003/003475

BHzAL . »oRBFNEE1l 12RO T7I )V BEINEFTIEAEOY )
NEEWET AMELFET2EHE 2R T 2K,

DVWFTHhh— 22 BIESELTERTTIREOTHRB IO/ R XHBE
%‘J ]

4. R (I
2
N
N | | A 0)
1
R - NS X Pz Y

[P, RRIIEES LRFEROERREE, -NR°R° (X, REI U R I
R—FEkiZBro TAkR. BROLIIFHFEROERTLF L, BB LS
FEBHROVZeTAX AL, BRL L EHFBEROKERT VI =1, BEHRD
L BHEBROKBET A=A, BES LIFFEEROT T VF NV, EIX
BWL LSREBBOBEERTAIAZETA, BRBIU RO BIHEETHE
FRFE—HEho TEBRD LLIFERLOERREZER T S). -0R" (X
PR IEAR, BERED L XEBROBRTAXAL, BROLIEIFEROD
EmTAD ) AN, BRDL L EFEBEROV 72T 0, BHE LILFE
BROBRT V=L, BRESL L EFBBROERT V=1, BHfEDL LS
REBBOT I - BROLIBFEBBOT I FN, ELLEFERDL LS
FEBROBRBE T A ALEZET) -SR(KXP RUIFMBER EEAZFETH S).
—~CONR®*R® (R, RCB L O R PFEZENZENAMB R BIOEEZREAETH
%). -COR™ (¥, RPIXATE R"ERFETH B), ~NRPR¥R® (X, R* B
ORI EFNZFNLAME R BLIUOFE R EAETH Y REITERT VF 1,
BTN =N, EFREFTIAFLERT), FAIN, IAEFY, £
FOVAE T SN |
RRIZAZ, B LLIBFEROBERT vV, BHR O LI FIFEERDOV S
a7 i, BRSO LSBFEROERTALI =V, BEDS LIFFERD

EBEg7 o= BEL LIFTFEBRO T IAVITAL, T ERD U THE
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BROBRBT VIV ERL,
RBIVCOREBA—(LZEIER, TKER, BRTAXAL, Eidnui v
=N

niX0EAIT1IERL,

X j%-(CH,) ,~ ¥ 72 X -CH=CH-% 3 L.

Y iE (1I1)

=N _W (i

Z1 22

(K. WITCHERREFERTERL,
BI® 2RRA—F2RERo CKkE, BRLLIEFFEROERT LV
CEBBEL LS FEBROY e T AL, BB LIXFEBROERT V
o=, BELLSFEBBROBRT V=1, BBD L EHFEEBRDOT Y
— . BBEL LLBEBROTIAIAL, EREERD LI TEEROESR
B7TALILERTH, DBIR IR ENETNHET DS 2O00RRRTF L —
o TEBRD LS XFBROFEREELIIER D LS ZFBBOER
BERAL.
PIEAE,. BRL LSIFEROBER7 AL, BHROLLIFFERDO Y S
a7 AN, BHRL LS EEBROBERT AV =, BRSO LIIHFERD
ERT7TAF= L, B LS IEEBBEOT YV -1, B LI XFEBEBROE
HEE. BlO L HFEROT IR, EREERD L RERROY
KRBT AINEET) 2FT] TREINIZEGEXRZR/ANBAED L LT ED
Mk 7 v e A EELRTNLOORBREHIEFAFSINDE,

5. RIE-NRRETHY RBIVRNREETIZEERFLE—HhoTE
B LS BEBROBESBEZREER T IHEROHKHESE (4) HIRHEOSE
EZBRBEWL LR ZTOMUBIT VE_UABEERLITZN O OEHEZER

WA SN B,
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6. RPAETHIBEROMEE (4) HE 3% (5) ArRfoas
FZEZBREYWL L IFZONBR T VEo U LB ELITIEND OFEEER
CEE SN B,

7. RBIORBXKEZETHIFROGHEHSE (4) B~F (6) BOWNWT
NHIRBEOEEXR=ZBRILED L L TZFoNKET vy E=U AE 70X
ITNOLOEBEZEHICHFRINDE,

8. T%iwﬁﬁ%h%h%%f%ZO@ﬁ%E%a—%K&ofﬁm
HBUL BFBBEOERBEBR T IHFEROBEEAS (4) B~F (7)) HoOW
TNHPEERBOBER=Z2EBERELEM L LT EZOMKET Y E=U LIEEL
BRENOOEBEEZHIFESIN DK,

9. MROFEHEE (4) H~%F (8) HOVTALPELREMOFZER=ZERKX
e b LS EETOEBT vV E=UVLIFEELETEZNLOOEREZNITHES
NOBEEREDRSELTERT DER,

10. #FROFMAS (4) H~F (8) HOVWTHMLCRBOFER=ZRKX
tEHDL L ZOHEBRT VE=VLABELZTELOOERBENITHAES
NE2BEREDRDE L TCEATOIREOTFHB IO/ LT BRAL

11. BRoEBHEE (4) E~F (8) HonwFhhrRBOFER=ZRX 1
AL L FEZTOEBT VE=UVLBEFEFERZThAOORBEEZNCHFAIND
BERDRLE LTCEFE TS, BAFSFTL I1RBBoTI ) BRESEZETL2EL
BOY 7 I VRIS 2 Hee 0t A,

12. LFD1) ~4)
1) EbV2BRLSHAEBHICA T4 IR AEFYIVa ) » (SPC) &2

TEBICKEABRETHZZERIVE FEBRSMAESHITRIT 2 BETEH
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R TDSILRE. :

2) RRIEEMEFETELREFET COSPCILIVFZEREINEZE FEKBL
WD BT 2BRBTHORKZAET 5 TR,
S)RRILEMEFET LRABRILEMIEFELET TOSPCIREIVFRERESLELE k
ERIOMALEBHICETIBRBITHORBLEERTIIRE, B W

4) RGP D SPCIRIVBRINERETHORAREZBL ST WE
ZBIRT LT,

FEDRERBHOR Y —=v Tk,

1 3. FRoOMAE (4) B~F (8) BHOWVWThANLKERBROESER=R
KEEHSLIEEOMBET VY E= VA EEEEETRLOEBEHICHS
SOBOAPDELZRETIILEZRMELE T . BEOTHRBIO /i
BRI ik,

14. BEOTFHBIV/ LRI BEEINOMEDEZDOEROHEEE (4)
H~FE (8) HOVWTIAMPERBOEZER=ZBAILAEBL L IZZFZ0NEKT
VESUDLAEEERENOCDOERENICIHFEINDIEOEH,

1 5. MENSKBEREB, IT-BERE, BKRE, oW - 3 KHE, MLKE
B, BEHEE, REBBIUVCAIDShrLBIRENAERICHIBETH

s

DFHB LO/E X BRA.

16. BENRERBIZMEIRETDOY, BEBEERT P —HREX.
BB - RGR, BRE., F5. WA, mHE, . EEE. REBEE.
JEEMERRE, . KEERBRIUCEESH»LBRENIEFEREETHIHERD
HWEE (15) ERBOBEOFHRB IO/ E X BRA,

17 . BINBS11IRBBEOT7TIVEBEINE2ETIEABEOY S FVIEEICH

TORBEENHN T ODEOEREDERRET S L2 RB LT E. BEOD
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TR X/ EiTBESE,

18. FRkoofMBEE (2) BR#io1) ~4) ownwTnhr—oDF VU IX
JVFFRELEIFZFTVIXIVEIF FFEEKOBREBKEDELBET S 2
CEBMETE, BEOTFHB IO /X ERFIE,

19. FROMAF (3) HEREBDO 1) ~4) ovTFnhr—o0HMEDE
RAEDEBEERET I LERBLTS, BEOTFTHRB IO/ 38R F .

20. BEOFHBIC /R EFNOEEDZDO, BIEZ1 1EHD
TIVBENZETAIAEAEBEOY 7 PNV EECEBTIRELZNG+Ts0E
OFEH,

21. BEOFHBIG/EELRERIOBMEDLZ DO, FEROFLHE (2)
BIZE#HDO1L) ~4) onWFnhr—o0FVIX I vFF FEREFZEFY I

X7 vFAF FFEEKROFER,

22. BEOFHB IO/ F3BRAOMED DD, FEROMWHEHFE (3)
BIZEBOL) ~4) OVFThAr—2DREDFHEH,
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SEQUENCE LISTING

<110> KYOWA HAKKO KOGYO CO., LTD

<120> An agent for preventing and/or treating itching

<130> 11503W01

<140>
<141>

<150> JP 2002/241522
<151> 2002-08-22

<160> 20

<170> PatentIn Ver. 2.1

210> 1

211> b4

<212> DNA

<{213> Artificial Sequence

220>
223> Description of Artificial Sequence: synthetic DNA

<400> 1
tcgacaaata aagcaatagc atcacaaatt tcacaaataa agcatttttt tcaa 54

<210> 2
<211> 54

1/21
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<212> DNA
<213> Artificial Sequence

220>
<223> Description of Artificial Sequence: synthetic DNA

<400> 2
tgcattgaaa aaaatgettt attigigaaa tttgtgatge tattgettta tttg

<210> 3

<211> 39

<212> DNA

213> Artificial Sequence

220>
<223> Description of Artificial Sequence: synthetic DNA

<400> 3
tgcattctag ttgtggtttg tccaaactcg agccegggg

210> 4

<211> 39

<212> DNA

<213> Artificial Sedquence

<2202
<223> Description of Artificial Sequence: synthetic DNA

<400> 4

gtacccecegg getcgagttt ggacaaacca caactagaa

<210> 5
211> 40
<212> DNA

2121
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<213> Artificial Sequence

<2205
<223> Description of Artificial Sequence: synthetic DNA

<400> 5
tcgacggtat cgattcgact gacgtcatac ttgacgtcac 40

210> 6

<211> 40

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic DNA

<400> 6
tcgagtgacg tcaagtatga cgtcagtcga atcgataccg 40

210> 7

211> 29

<212> DNA

<213> Artificial Sequence

220>
<223> Description of Artificial Sequence: synthetic DNA

<400> 7
gccecagaag cttaagtgee caccatggg 29

<210> 8
<211> 33
<212> DNA

3121
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<213> Artificial Sequence

220>
<223> Description of Artificial Sequence: synthetic DNA

<400> 8
gttcattgtg geggecgeag catcttcage tge 33

210> 9

211> 25

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic DNA

<400> 9
cggagactct agagggtata taatg 25

<210> 10

211> 21

- <212> DNA

213> Artificial Sequence

220>
<223> Description of Artificial Sequence: synthetic DNA

<400> 10
ctaatacgac tcactatagg g 21

<210> 11
<211> 362

4/21
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<212> PRT
<213> Homo sapiens

<400> 11
Met Gly Asn His Thr Trp Glu Gly Cys His Val Asp Ser Arg Val Asp
1 5 10 15

His Leu Phe Pro Pro Ser Leu Tyr Ile Phe Val Ile Gly Val Gly Leu
20 2b 30

Pro Thr Asn Cys Leu Ala Leu Trp Ala Ala Tyr Arg Gln Val Gln Gln
35 40 45 '

Arg Asn Glu Leu Gly Val Tyr Leu Met Asn Leu Ser Ile Ala Asp Leu
50 55 60

Leu Tyr Ile Cys Thr Leu Pro Leu Trp Val Asp Tyr Phe Leu His His
65 70 75 80

Asp Asn Trp Ile His Gly Pro Gly Ser Cys Lys Leu Phe Gly Phe Ile
85 90 95

Phe Tyr Thr Asn Ile Tyr Ile Ser Ile Ala Phe Leu Cys Cys Ile Ser
100 105 110

Val Asp Arg Tyr Leu Ala Val Ala His Pro Leu Arg Phe Ala Arg Leu
115 120 125

Arg Arg Val Lys Thr Ala Val Ala Val Ser Ser Val Val Trp Ala Thr
130 135 140

Glu Leu Gly Ala Asn Ser Ala Pro Leu Phe His Asp Glu Leu Phe Arg
145 150 155 160

Asp Arg Tyr Asn His Thr Phe Cys Phe Glu Lys Phe Pro Met Glu Gly
165 170 175

5121
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Trp Val Ala Trp Met Asn Leu Tyr Arg Val Phe Val Gly Phe Leu Phe
180 185 190

Pro Trp Ala Leu Met Leu Leu Ser Tyr Arg Gly Ile Leu Arg Ala Val
195 200 205

Arg Gly Ser Val Ser Thr Glu Arg Gln Glu Lys Ala Lys Ile Lys Arg
210 215 220

Leu Ala Leu Ser Leu Ile Ala Ile Val Leu Val Cys Phe Ala Pro Tyr
225 230 235 240

His Val Leu Leu Leu Ser Arg Ser Ala Ile Tyr Leu Gly Arg Pro Trp
245 250 255

Asp Cys Gly Phe Glu Glu Arg Val Phe Ser Ala Tyr His Ser Ser Leu
260 265 270

Ala Phe Thr Ser Leu Asn Cys Val Ala Asp Pro Ile Leu Tyr Cys Leu
275 280 28b

Val Asn Glu Gly Ala Arg Ser Asp Val Ala Lys Ala Leu His Asn Leu
290 295 300

Leu Arg Phe Leu Ala Ser Asp Lys Pro Gln Glu Met Ala Asn Ala Ser
305 310 315 320

Leu Thr Leu Glu Thr Pro Leu Thr Ser Lys Arg Asn Ser Thr Ala Lys
325 330 335

Ala Met Thr Gly Ser Trp Ala Ala Thr Pro Pro Ser Gln Gly Asp Gln
340 345 350

Val Gln Leu Lys Met Leu Pro Pro Ala Gln
355 360
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<210> 12

<211> 2932

<212> DNA

<213> Homo sapiens

<400> 12
ctgcagtcag geggtgaact gacttcatcc caatcectca gececcacca ggaccagtet 60
ggagtccctc ccctgececee attgaaattt cecectteegte cecaaactta cetetgatet 120
agaccttact cacctccttic ctgtttccta agactectte ctgecgteca cagacegage 180
cttttatctt tgtccaccet gtgecagaca cectecttttic cagaacetic tecttactgg 240
tgaccttact tatctctgtt gectttctggg gtectaggaa atgecageace teccacccac 300
attgcctigaa ctttccaaca ctccctaget gegetgtgte ctatctcaac acttecteat 360
gtatttcttg tgtecttctag aacattccee cgecattatt acttcaatat ggetacacat 420
acttcctaat tgecectgeaa accatctect tetecacecatt geccagegat getttegtet 480
cctccataaa cactcccgga gaccaattit tgtgtcacee ccatactece tegttgacac 540
actgactcca tacataacct ccttgaaaaa cetetttatt aatctcacea tcectecagac 600
ttcecteetg tecataattee atecctecte caacttttee ctetcaaget ctgeeettee 660
cagcccagec cagectaccc aacctcatet cttecectgta gaccacatece caccatgttce 720
ccetgageet ccaaggaagg ggetcagggg gecccatgge cteecgetee ctgtggecce 780
acagcccccg tgggeccaggg gaagegecee agaagecgaa gtgeccace atg gge aac 838
Met Gly Asn
1
cac acg tgg gag ggc tge cac gtg gac tecg cge gtg gac cac cte ttt 886
His Thr Trp Glu Gly Cys His Val Asp Ser Arg Val Asp His Leu Phe
5 10 15
ccg cca tee cte tac atc ttt gitc atc gge gtg ggg ctg cecc acc aac 934
Pro Pro Ser Leu Tyr Ile Phe Val Ile Gly Val Gly Leu Pro Thr Asn
20 25 30 35
tge ctg get ctg tgg gecg gee tac cge cag gtg caa cag cge aac gag 982
Cys Leu Ala Leu Trp Ala Ala Tyr Arg Gln Val Gln Gln Arg Asn Glu
40 45 50
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ctg ggc gte tac ctg atg aac ctc age atc gee gac ctg ctg tac atc 1030
Leu Gly Val Tyr Leu Met Asn Leu Ser Ile Ala Asp Leu Leu Tyr Ile
55 60 65

tgec acg ctg ccg ctg tgg gtg gac tac ttc ctg cac cac gac aac tgg 1078
Cys Thr Leu Pro Leu Trp Val Asp Tyr Phe Leu His His Asp Asn Trp
70 75 80

atc cac ggc ccc ggg tce tge aag ctc ttt ggg tte ate ttc tac ace 1126
Ile His Gly Pro Gly Ser Cys Lys Leu Phe Gly Phe Ile Phe Tyr Thr
85 90 95

aat atc tac atc agc atc gece ttc ctg tge tge atc teg gtg gac cge 1174
Asn Ile Tyr Ile Ser Ile Ala Phe Leu Cys Cys Ile Ser Val Asp Arg
100 105 110 115

tac ctg gct gtg gec cac cca cte cge tte gee cge ctg cge cge gic 1222
Tyr Leu Ala Val Ala His Pro Leu Arg Phe Ala Arg Leu Arg Arg Val
120 125 130

aag acc gcc gtg geec gtg age tec gtg gtec tgg gee acg gag ctg gge 1270
Lys Thr Ala Val Ala Val Ser Ser Val Val Trp Ala Thr Glu Leu Gly
135 S 140 145

gce aac teg geg cce ctg tte cat gac gag cte ttec cga gac cge tac 1318
Ala Asn Ser Ala Pro Leu Phe His Asp Glu Leu Phe Arg Asp Arg Tyr
150 155 160

aac cac acc ttc tgc ttt gag aag ttc ccc atg gaa ggec tgg gtg gee 1366
Asn His Thr Phe Cys Phe Glu Lys Phe Pro Met Glu Gly Trp Val Ala
165 170 175

tgg atg aac ctc tat cgg gtg ttc gtg gge ttc ctec ttc ccg tgg gcg 1414
Trp Met Asn Leu Tyr Arg Val Phe Val Gly Phe Leu Phe Pro Trp Ala
180 185 190 195
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ctc atg ctg ctg tcg tac cgg gge atc ctg cgg gee gtg cgg gge age 1462
Leu Met Leu Leu Ser Tyr Arg Gly Ile Leu Arg Ala Val Arg Gly Ser
200 205 210

gtg tcc acc gag cgc cag gag aag gcc aag atc aag cgg ctg gee cte 1510
Val Ser Thr Glu Arg Gln Glu Lys Ala Lys Ile Lys Arg Leu Ala Leu
215 220 225

agc ctc atc gec atc gtg ctg gtc tge ttt geg cce tat cac gtg cte 1558
Ser Leu Ile Ala Ile Val Leu Val Cys Phe Ala Pro Tyr His Val Leu
230 235 240

ttg ctg tcc cge age gee atec tac ctg gge cge cece tgg gac tge gge 1606
Leu Leu Ser Arg Ser Ala Ile Tyr Leu Gly Arg Pro Trp Asp Cys Gly
245 250 255

"ttc gag gag cge gtc ttt tet geca tac cac age tca ctg get tte ace 1654
Phe Glu Glu Arg Val Phe Ser Ala Tyr His Ser Ser Leu Ala Phe Thr
260 265 270 275

agc ctc aac tgt gtg geg gac ccc ate ctec tac tge ctg gtc aac gag 1702
Ser Leu Asn Cys Val Ala Asp Pro Ile Leu Tyr Cys Leu Val Asn Glu
280 285 290

ggc gcc cge age gat gtg gee aag gee ctg cac aac ctg cte cge tit 1750
Gly Ala Arg Ser Asp Val Ala Lys Ala Leu His Asn Leu Leu Arg Phe
295 300 305

ctg gcc age gac aag ccc cag gag atg gec aat gee teg cte acc ctg 1798
Leu Ala Ser Asp Lys Pro Gln Glu Met Ala Asn Ala Ser Leu Thr Leu
310 315 320

gag acc cca ctc acc tcc aag agg aac agc aca gec aaa gec atg act 1846
Glu Thr Pro Leu Thr Ser Lys Arg Asn Ser Thr Ala Lys Ala Met Thr
325 330 335
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ggc age tgg geg gee act ccg cee tec cag ggg gac cag gtg cag ctg 1894
Gly Ser Trp Ala Ala Thr Pro Pro Ser Gln Gly Asp Gln Val Gln Leu
340 345 350 355

aag atg ctg ccg cca geca caa tga accccgagtg gecacagaatc cccagttttc 1948
Lys Met Leu Pro Pro Ala Gln
360

ccecteteate ccacagtece tictetcetg gtetggtgta tgecaaattgt atggaaaaag 2008
ggctgtgtta atattcataa gaatacaaga acttaggaag agtgaggttg gtgtgtcact 2068
ggtcaacctt tgtgetecca gateccateca cagtttggeg attgtggage gectectgaa 2128
ggaggagatg agtaaatata tttttttgga gacagggtct cactgtgttg cccaggetgg 2188
agtgcagtag tgcagtcgtg getcactgea gectecacet cectgggetet ccagegatet 2248
tcccacatcea gectececgag tagetgggac cacaaatgtg ageccaccea tgeetggeta 2308
atttttgtac tttttgtata aatggagtct cactatgttt ccccaggetg atcttgaact 2368
cctgggetea agagatecte ctgeectigge cteccaaagt getcagatta gagatgtgag 2428
ccgecatgte tggecagata aattaagtca aacatttggt ttccagaaaa taaagacaaa 2488
tagagaaggt tagatttttt tttttccaac aagtggataa aagtctgtga ctegggggaa 2548
agtggaagga gaaatgcage cgatatagag tcattatgtt tgcaaageee ctggteatac 2608
aggccaggga acataagacc gecaattctaa gtttetagat aaacagegat ctccaagtcea 2668
agactgagga tgaagaggga gaatgtcaga actcaagtga agggcaatca gggecagactg 2728
cctggaggag tgatgecaga aggttiggga agaaggtgtg ggacaagaag aaagggtatt 2788
tattcattca ttcaacagag gtttatgtag ggcactgtge tgggtgggec tggggacaca 2848

acaatgactg aggcagcctg gecttgectt cacagggete accatacaca agtaaataaa 2908
aaatatgtaa tgtttggaat tget 2932
<210> 13-
<211> 365
<212> PRT

213> Mus musculus

<400> 13
Met Asp Asn Ser Thr Gly Thr Gly Glu Gly Cys His Val Asp Ser Arg
1 5 10 15
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Val Asp His Leu Phe Pro Pro Ser Leu Tyr Ile Phe Val Ile Gly Val
20 25 30

Gly Leu Pro Thr Asn Cys Leu Ala Leu Trp Ala Ala Tyr Arg Gln Val
35 40 45

Arg Gln His Asn Glu Leu Gly Val Tyr Leu Met Asn Leu Ser Ile Ala
50 < 55 60

Asp Leu Leu Tyr Ile Cys Thr Leu Pro Leu Trp Val Asp Tyr Phe Leu
65 70 75 80

His His Asp Asn Trp Ile His Gly Pro Gly Ser Cys Lys Leu Phe Gly
85 90 95

Phe Ile Phe Tyr Ser Asn Ile Tyr Ile Ser Ile Ala Phe Leu Cys Cys
100 105 110

Ile Ser Val Asp Arg Tyr Leu Ala Val Ala His Pro Leu Arg Phe Ala
115 120 125

Arg Leu Arg Arg Val Lys Thr Ala Val Ala Val Ser Ser Val Val Trp
130 135 140

Ala Thr Glu Leu Gly Ala Asn Ser Ala Pro Leu Phe His Asp Glu Leu
145 150 155 160

Phe Arg Asp Arg Tyr Asn His Thr Phe Cys Phe Glu Lys Phe Pro Met
165 170 175

Glu Arg Trp Val Ala Trp Met Asn Leu Tyr Arg Val Phe Val Gly Phe
180 185 190

Leu Phe Pro Trp Ala Leu Met Leu Leu Cys Tyr Arg Gly Ile Leu Arg
195 200 205
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Ala

Lys

225

Pro

Pro

Ser

Cys

Asn

305

Ala

Gly

Asp

Val

210

Arg

Tyr

Trp

Leu

Leu

290

Leu

Ser

Lys

Gln

Gln

Leu

His

Ala

275

Val

Leu

Leu

Ser

Val
3bb

<210> 14

<211> 1098
<212> DNA
<213> Mus musculus

Ser

Ala

Ala

Cys

260

Phe

Asn

Thr

Ser
340

Pro

Ser Val

Leu Ser

230

Leu Leu
245

Gly Phe

Thr Ser

Glu Gly

Phe Leu

310

Leu Glu
325

Gly Ala

Leu Lys

PCT/IB2003/003475

Ser Thr Glu Arg Gln Glu Lys Val Lys Ile

215

Leu Ile Ala

Leu Ser Arg

Glu Glu Arg

265

Leu Asn Cys
280

Ala Arg Ser
295

Ala Ser Asn

Thr Pro Leu

Val Trp Ala
345

Val Leu Leu
360

Ile

Ser

250

Val

Val

Asp

Lys

Thr

330

Val

Pro
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220

Val Leu
235

Ala Val

Phe Ser

Ala Asp

Val Ala

300

Pro Gln

315

Ser Lys

Pro Pro

Pro Ala

Val Cys Phe Ala
240

Tyr Leu Gly Arg
255

Ala Tyr His Ser
270

Pro Ile Leu Tyr
285

Lys Ala Leu His

Glu Met Ala Asn

320

Arg Ser Thr Thr
335

Thr Ala Gln Gly
350

Gln
365
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<400> 14
atg gac aac agc acg ggc aca ggg gag gge tge cat gtg gac tet cga 48
Met Asp Asn Ser Thr Gly Thr Gly Glu Gly Cys His Val Asp Ser Arg

1 5 10 15

gtg gac cac ctc ttc cca cca tet cte tac atc ttc gtc atc ggg gtg 96
Val Asp His Leu Phe Pro Pro Ser Leu Tyr Ile Phe Val Ile Gly Val
20 25 30

ggg ctg ccc acc aac tge ctg gee ctg tgg gea gee tac cgg cag gtg 144
Gly Leu Pro Thr Asn Cys Leu Ala Leu Trp Ala Ala Tyr Arg Gln Val
35 40 45

cgc caa cac aat gag ctg ggc gtc tac ctg atg aac ttg age att geca 192
Arg Gln His Asn Glu Leu Gly Val Tyr Leu Met Asn Leu Ser Ile Ala
50 55 60

gac ctg ctg tac atc tge act tig ceg ctg tgg gic gac tac ttc cte 240
Asp Leu Leu Tyr Ile Cys Thr Leu Pro Leu Trp Val Asp Tyr Phe Leu
65 70 , 75 80

cac cat gac aac tgg atc cac ggc cct gge tcc tge aag ctc ttt gge 288
His His Asp Asn Trp Ile His Gly Pro Gly Ser Cys Lys Leu Phe Gly
85 90 95

ttc atec ttc tac agc'aac atc tat atc age atc geec ttc ctg tge tge 336
Phe Ile Phe Tyr Ser Asn Ile Tyr Ile Ser Ile Ala Phe Leu Cys Cys
100 105 110

atc tcc gtg gac cge tac ctg gect gtg get cat cct ctg cge ttt gca 384
Ile Ser Val Asp Arg Tyr Leu Ala Val Ala His Pro Leu Arg Phe Ala
115 ' 120 125

cge ctg cgc cgg gtc aag aca gea gtg get gtg age tct gtg gte tgg 432
Arg Leu Arg Arg Val Lys Thr Ala Val Ala Val Ser Ser Val Val Trp
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130 135 140

gce acg gag ctg gge gec aat tea gea ccg cte tte cat gat gag ctg 480
Ala Thr Glu Leu Gly Ala Asn Ser Ala Pro Leu Phe His Asp Glu Leu
145 150 155 160

‘ttt cgt gat cgc tac aac cac acc ttc tge ttt gag aag ttc ccc atg 528
Phe Arg Asp Arg Tyr Asn His Thr Phe Cys Phe Glu Lys Phe Pro Met
165 170 175

gag cgt tgg gtg gece tgg atg aat ctg tac cge gte ttt gtg gge tte 576
Glu Arg Trp Val Ala Trp Met Asn Leu Tyr Arg Val Phe Val Gly Phe
180 185 ] 190

ctc tic ccc tgg gea cte atg ttg ctg tge tac cgt gge atc ctg agg 624
" Leu Phe Pro Trp Ala Leu Met Leu Leu Cys Tyr Arg Gly Ile Leu Arg
195 200 205

gca gtg cag agc agt gtg tcc acc gag cge cag gag aaa gtc aag atc 672
Ala Val Gln Ser Ser Val Ser Thr Glu Arg Gln Glu Lys Val Lys Ile
210 215 220

aaa cgt ctg gcc ctg age ctc atc gee att gtg ctg gtg tge ttt geg 720
Lys Arg Leu Ala Leu Ser Leu Ile Ala Ile Val Leu Val Cys Phe Ala
225 230 235 240

cct tac cat get cte ctg ctg tet cge age gee gte tac ctg gge cgg 768
Pro Tyr His Ala Leu Leu Leu Ser Arg Ser Ala Val Tyr Leu Gly Arg
245 250 255

ccc tgg gac tgt gge ttc gag gag cga gtc ttt tet gec tac cac age 816
Pro Trp Asp Cys Gly Phe Glu Glu Arg Val Phe Ser Ala Tyr His Ser
260 - 265 270

tcc ctg gee ttec acc age cte aat tgt gtg get gac ccc atc ctc tac 864
Ser Leu Ala Phe Thr Ser Leu Asn Cys Val Ala Asp Pro Ile Leu Tyr
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275 280 285

tge ctg gtc aac gag ggt gec cge agt gat gtg gec aag gee ctg cac 912
Cys Leu Val Asn Glu Gly Ala Arg Ser Asp Val Ala Lys Ala Leu His
290 295 300

aac ctc ctec cge ttc ctg gec age aac aag ccc cag gag atg geec aat 960
Asn Leu Leu Arg Phe Leu Ala Ser Asn Lys Pro Gln Glu Met Ala Asn
305 310 315 320

get tee ctec acc ctg gag aca ccc ttg acc tcc aag agg age acc acc 1008
" Ala Ser Leu Thr Leu Glu Thr Pro Leu Thr Ser Lys Arg Ser Thr Thr
325 330 335

ggc aag tcg tecc ggg get gte tgg gea gtg cct ccg act gee cag ggg 1056
Gly Lys Ser Ser Gly Ala Val Trp Ala Val Pro Pro Thr Ala Gln Gly
340 345 350

gac cag gtg cca ctg aag gtg ctg ctg ccc ceg gea cag tga 1098
Asp Gln Val Pro Leu Lys Val Leu Leu Pro Pro Ala Gln
355 360 365

210> 15

<211> 36

<212> DNA

<213> Artificial Sequence

220>

<223> Description of Artificial Sequence: synthetic DNA

<400> 15

ataagcttgeccaccatggacaacagcacgggeac 36

<210> 16
<211> 33
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<212> DNA

<{213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: synthetic DNA

<400> 16
tagecggeegetcactgtgeegggggeageag 33

210> 17
<211> 365
<212> PRT
<213> Rattus norvegicus

<400> 17
Met Asp Asn Ser Thr Gly Thr Trp Glu Gly Cys His Val Asp Ser Arg
1 5 10 15

Val Asp His Leu Phe Pro Pro Ser Leu Tyr Ile Phe Val Ile Gly Val
20 25 30

Gly Leu Pro Thr Asn Cys Leu Ala Leu Trp Ala Ala Tyr Arg Gln Val
35 40 45

Arg Gln Arg Asn Glu Leu Gly Val Tyr Leu Met Asn Leu Ser Ile Ala
50 bb 60

Asp Leu Leu Tyr Ile Cys Thr Leu Pro Leu Trp Val Asp Tyr Phe Leu
65 70 75 80

His His Asp Asn Trp Ile His Gly Pro Gly Ser Cys Lys Leu Phe Gly
85 90 95

Phe Ile Phe Tyr Ser Asn Ile Tyr Ile Ser Ile Ala Phe Leu Cys Cys
100 105 110
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Ile

Arg

Ala

145

Phe

Glu

Leu

Ala

Lys

225

Pro

Pro

Ser

Cys

Ser

Leu

130

Thr

Arg

Arg

Phe

Val

210

Arg

Tyr

Trp

Leu

Leu
290

Val
115

Arg

Glu

Asp

Trp

Pro

195

Gln

Leu

His

Asp

Ala

275

Val

Asp Arg Tyr Leu Ala Val

Arg Val Lys

Leu Gly Ala

150

Arg Tyr Asn
165

Val Ala Trp
180

Trp Ala Leu

Ser Ser Val

Ala Leu Ser
230

Ala Leu Leu
245

Cys Gly Phe
260

Phe Thr Ser

Asn Glu Gly

Thr

135

Asn

His

Met

Met

Ser

215

Leu

Leu

Glu

Leu

Ala
295

120

Ala Val

Ser Ala

Thr Phe

Asn Leu
185

Leu Leu
200

Thr Glu

Tle Ala

Ser Arg

Glu Arg
265

Asn Cys
280

Arg Ser

Ala His

Ala Val

Pro Leu
155

Cys Phe
170

Tyr Arg

Cys Tyr

Arg Gln

Ile Val

235

Ser Ala

250

Val Phe

Val Ala

Asp Val
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Pro

Ser

140

Phe

Glu

Val

Arg

Glu

220

Leu

Val

Ser

Asp

Ala
300

Leu
125

Ser

His

Lys

Phe

Gly

205

Lys

Val

Tyr

Ala

Pro

285

Lys

Arg

Val

Asp

Phe

Val

190

Ile

Val

Cys

Leu

Tyr

270

Ile

Ala

PCT/IB2003/003475

Phe Ala

Val Trp

Glu Leu
160

Pro Met
175

Gly Phe

Leu Arg

Lys Ile

Phe Ala

240

Gly Arg

255

His Ser

Leu Tyr

Leu His
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Asn Leu Leu Arg Phe Leu Ala Ser Asn Lys Pro Gln Glu Met Ala Asn
305 310 315 320

Ala Ser Leu Thr Leu Glu Thr Pro Leu Thr Ser Lys Arg Ser Thr Thr
325 330 335

Gly Lys Thr Ser Gly Ala Val Trp Ala Val Pro Pro Thr Ala Gln Gly
340 345 350

Asp Gln Val Pro Leu Lys Val Leu Leu Pro Pro Ala Gln
3bb 360 365

<210> 18

<211> 1098

<212> DNA

<{213> Rattus norvegicus

<400> 18
atg gac aac agc acg ggc acg tgg gag gge tge cat gtg gac tct cga 48
Met Asp Asn Ser Thr Gly Thr Trp Glu Gly Cys His Val Asp Ser Arg
1 5 10 15
gtg gac cac ctc ttc cca cca tce ctec tac atc tic gtc atc ggg gtg 96
Val Asp His Leu Phe Pro Pro Ser Leu Tyr Ile Phe Val Ile Gly Val
20 25 30

ggg ctg ccc acc aac tge ctg gee ctg tgg gea gee tac cge cag gig 144
Gly Leu Pro Thr Asn Cys Leu Ala Leu Trp Ala Ala Tyr Arg Gln Val

3b 40 45 '
cgc cag cge aat gag ctg gge gtc tac ctg atg aac ttg age atc gea 192
Arg Gln Arg Asn Glu Leu Gly Val Tyr Leu Met Asn Leu Ser Ile Ala

50 55 60

gac ctg ctg tac atc tgt acg ctg ccg ctg tgg gtc gac tac tic cte 240
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Asp Leu Leu Tyr Ile Cys Thr Leu Pro Leu Trp Val Asp Tyr Phe Leu

65 70 75 80

cac cat gac aac tgg atc cac gge ccc gge tce tge aag ctec ttt gge 288
His His Asp Asn Trp Ile His Gly Pro Gly Ser Cys Lys Leu Phe Gly

85 90 95
ttc atc tte tac age aac atc tac atc age atc gee ttc ctg tge tge 336
Phe Ile Phe Tyr Ser Asn Ile Tyr Ile Ser Ile Ala Phe Leu Cys Cys
100 105 110
atc tcc gtg gac cge tac ctg get gtg gce cat ccg ctg cge ttt geg 384
TIle Ser Val Asp Arg Tyr Leu Ala Val Ala His Pro Leu Arg Phe Ala
115 120 125
cge ctg cge cgg gtc aag aca gea gta get gtg age tce gtg gte tgg 432
Arg Leu Arg Arg Val Lys Thr Ala Val Ala Val Ser Ser Val Val Trp
130 135 140

gce acc gag cta gge gec aac tcg gea ccg cte ttt cat gac gag ctc 480
Ala Thr Glu Leu Gly Ala Asn Ser Ala Pro Leu Phe His Asp Glu Leu

145 150 155 160

ttt cgt gat cge tac aac cac acc ttc tge titc gag aag ttc ccc atg 528
Phe Arg Asp Arg Tyr Asn His Thr Phe Cys Phe Glu Lys Phe Pro Met

165 170 175
gag cgc tgg gtg gee tgg atg aac ctg tac cge gtec tit gtg ggg tic 576
Glu Arg Trp Val Ala Trp Met Asn Leu Tyr Arg Val Phe Val Gly Phe
180 185 190
ctc ttc ccc tgg geca ctc atg ttg ctg tge tac cge gge atc ctg cgg 624
Leu Phe Pro Trp Ala Leu Met Leu Leu Cys Tyr Arg Gly Ile Leu Arg
195 200 205
gce gta cag age agt gtg tcc acc gag cge cag gag aaa gic aag atc 672
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Ala Val Gln Ser Ser Val Ser Thr Glu Arg Gln Glu Lys Val Lys Ile
210 215 220

aaa cgc ctg gee ctg age cte atc gee atc gtg ctg gtg tge ttt gea 720
Lys Arg Leu Ala Leu Ser Leu Ile Ala Ile Val Leu Val Cys Phe Ala
225 230 235 240

cce tac cat get cte ttg ctg tet cge age get gte tat ctg gge cgg 768
Pro Tyr His Ala Leu Leu Leu Ser Arg Ser Ala Val Tyr Leu Gly Arg

245 250 2565
cce tgg gac tgt gge ttc gag gag cga gtc ttc tet gee tac cac age 816
Pro Trp Asp Cys Gly Phe Glu Glu Arg Val Phe Ser Ala Tyr His Ser
260 265 270
tce cta gee tte acc age ctc aat tge gtg get gac ccc ate cte tac 864
Ser Leu Ala Phe Thr Ser Leu Asn Cys Val Ala Asp Pro Ile Leu Tyr
275 280 285

tge ctg gtc aac gag ggt gcec cgt agt gac gtg gcc aaa gece ctg cac 912
Cys Leu Val Asn Glu Gly Ala Arg Ser Asp Val Ala Lys Ala Leu His

290 295 300
aac ctc cte cge ttc ctg gec age aac aag ccc cag gag atg gecc aat 960
Asn Leu Leu Arg Phe Leu Ala Ser Asn Lys Pro Gln Glu Met Ala Asn
305 310 315 320
. get tee cte acc ctg gag aca cca ttg acc tcc aag agg agc acc acc 1008
Ala Ser Leu Thr Leu Glu Thr Pro Leu Thr Ser Lys Arg Ser Thr Thr
325 330 335

ggc aaa acg tct ggg get gtc tgg gea gtg cet cee act gec cag ggg 1056
Gly Lys Thr Ser Gly Ala Val Trp Ala Val Pro Pro Thr Ala Gln Gly
340 345 350

gac cag gtg cca ctg aag gtg ctg ctg cce cecg gea cag tga 1098
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Asp Gln Val Pro Leu Lys Val Leu Leu Pro Pro Ala Gln
355 360 365

<210> 19

211> 20

<212> DNA

<213> Artificial Sequence

220>
<223> Description of Artificial Sequence: synthetic DNA

<400> 19
tgtccaccgagegecaggag 20

210> 20

211> 19

<212> DNA

213> Artificial Sequence

220>
223> Description of Artificial Sequence: synthetic DNA

<400> 20
cattggccatctectgggg 19
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