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B K- HAE h F LA S

©

15
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R
RZ\(NYS\R;
N-N '
¥
HAY BN R K. A BRFMAEE X KX LH Xejas, L4
R''+ R & R X B F & — 4K E X -(CHy)-[Q],-(CH)m-NXY
R-(CHY)-W KA, HP:
WREESHEY —ANRRTHRITRE,;
5 Q K&-0-. -S-. -C(0)-NH-+ —C(Z)Zy)-+ FEHH(Cs-CIIni;
ZoFo LB AR ER T T ERKGFE, (C-CHFKR
A A. FREA. -C(O)O-R H-C(O)-NH-R";
R REA(C-Cott k. FEEFHE, RibF A FoF b —A
RENMLEH(C-CotBE. £, BF. AL A, BE. (C-Colnk
0 RBREF=((C-Co)t i) R 4948 ) 3 R B BUR A B
RAE(C-Coppt . F R, FE. FERLFE L, XLFA,
TR, eFE Aol F R ARSI — AR B AL (C-CoBE, 2
A BF. AL RE. RE. (C-CORAREFR=((C-Coit ) REAH
#8 B 3k AR B AR IRAK
Is X Fo Y BIAREERT. (C-Colrih. (C-CoRAE-FEERLF
AE, R XFY SEMNERGRARTFTRMREIRE, SEELK
(C-Co)bt B
pREAOR1; HnAHmiEIKRE 0-6 Fe)—/ 8K,
FEAA L E A IARER-(CH)w[Q'p [CX)Y ) Z 45 H , K F:
0 QK %E-0-. -S-. -C(0)-. -NH-. -CH=CH- H-C=C-;
X's Yfe 2B 3 REERTF. (C-Coltik. (C-CoBE. (C-Cy)
REA-BE. RE BA. (C-CoRAREMF —(C-Cott B)RE. (C5-Cr)
TR, BERA. FAIEFR, ATXNGKE:

16
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0 0 0 0o
Ej: (CHy)r /
0 Sele
N\
O
0

r=1. 233

XE(C-CFRiEih. 2. FERALEFA AR NS AL
B-(CHp)-X"-Y". £X. g%, AL, & RE. (C-CoREALEA
Z((C-Ce)t. 25 ) B A 6948 F] 3 R B AR IRAX;

X?REK-0-v -S-. -C(0)-+ -C(0)-0-. -SO-F—A 42,

5 Y REAE LA — AR S MR X AR R B F 24 BB (C-Cotn &
RAEL IR AR EANL C-CoRBE. £4. BF. AL RE. KA
A (Cr-Copl R RIEA = ((C1-Co)t 2L ) B 4948 B) K R B AR LI A 49 FF
AREFX;

pPAREKOXL, n's m'Fe q IR EK 0-6 F&—NEHK,
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S-BUREAH-1,24- =574 ) B HAR L 4084 5 A

5 Adikey B e R # 0 SARBLEAAH-1,24- Z o447 4 B 5 R A BATRAD S B
ERE XA R Tk, RS A KM E ARG R R TR LA BIF
HESMN, EETTRA—FREFERBEZRYGATRARAN, SMNE
HRENEZHESL. REVEHBAA FFRLSHH B HELSY, UBRE
MNEHEGHHFHERA.

10 A KBESST)R—F IR WA, ATE AT LI A4EH £ Kl E 4
BT 9 B & X F IR+ 9 Bk(Brazeau P.¥ A, Science 1973, 179, 77-79). &
TR AR A 2 18 )R A2 AE B (Reisine T.F A, Neuroscience, 1995, 67,
777-790; Reisine T.3% A, Endocrinology 1995, 16, 427-442), stAk#E4
ARG TRE) —HE A REDB G LEM-FERARARFERANELAT 5

15 JREEAH 5 AZARE (Yamada FA, Proc. Natl. Acad. Sci. U.S.A, 89,
251-255, 1992; Raynor, K.5F A, Mol. Pharmacol., 44, 385-392, 1993). 4%-F
BHAIER, ARBEHAEDER AR GEFXSASKRER,

B A AMNERMMAA R XL LAY AR, 278 5 BRAKL
HEAER B ki R IR T A A K E GH (AR X)), TSH %

0 FEAEILBEIRAL, RENARRGHINERTAHAL.
EHERBEFARGRERET, TUFIFEEEEHRE, Sl K
E, REE R G bE R A8 K69 K 2k &% (Moreau J.P. FA, Life Sciences,
1987, 40, 419; Harris A.G. F A, The European Journal of Medicine, 1993,
2,97-105). Bb& B, REP\GEWTIET AR, SHBEE. £k

s MRIB. BEFKA. gonadotrophinomas Foib3LEHE, BEABBRLFLE, B
RmBBRER ., BARBER. FREAELH. EAZ. LOTH
A, MG BERN G B R T Sk hERR, L5 H
EEMIRGBAM ARG KA, TRA, REANESHTIETFTEER,
Blho W 5500 B IRRAR Y8, L L3e kB 4EA4E. VIPoma. FEEB. &

18
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MR wmieE. SR EhE. HhiEEE. FikEBF Zollinger-Ellison
K444, GRFoma AR SHATHikE Ko, FATEAA §5+=
BB R. REE. BABRAMRRE, LTRGBS, 5% i RE
ARG R, BB S L RS, Hk S0 EABRFRLRAL
s HbkwkEh, FHlh, FHofBRAEL, HAREEHR. 254
R IE. P44 4E(dumping syndrome). HIZEAAE. KR, AR E SR
Fofib FREE. AZLANMESHTIAER S @it BB X R,
Bldef, EAHFZIE. AFME. TRIE, ARRRERE LY
B R, M. HRESL, ERHFREHRL. ATH R, ML 1.
0 KBRFHRMN, B FTRFZ R AT BIABRR L BT dLT T R4
TR, LECHEFTRBEE, vlokR, Ly aEhErBRAXGk
A, B, SEEL, bleB R, WRPRTSEE, LT, Hiode, 28
KRB EIAEREL, O ERERHERXGELLT, EETTL
F, FRAFTAR, THRESIE, BRELEAME, BETRMAB, P2
15 i&%,&ﬁﬁi%#ﬁ*ﬁﬁﬁ,M#ﬁ@,%i&ﬁﬁ,&nﬂﬁ%
|, £ RBUABHBERAR, Alohk, RBAEXTREIERKR,
i@%ﬁﬁﬁﬁﬁ
AwFAK R TRE XMtk K ETRLA FOM g,
YA ERBERLKREMYD, ORGEDA R BEERIK, BFELIK
20 (Robinson, C., (Drugs of the Futured , 1994, 19, 992; Reubi, J.C. FA,
TIPS, 1995, 16, 110), Friditadh, 44 £ K& o 3 AR ) R A| =T
AR TR oG EGRERER, URTE—FREFL KRBT TR
HRE XA, ik, FrESH-T VAR T RmeiE. SRR,
BRIt . BMARAE. SURE. WHRE. TRKR. MHEf
s MR,
AKX PANSHERETERRKI HE MY, ARTATFETTA
BMEERKRKI GAERAER.
MILFF EFe R B F 4 F & REH X697 & KKK TI(U-1D), 20
SFMORAFETK, IMREFEFFIKEANEES, AR EEHLE

19



02827624. 8 oM P E3/129m

KeEEe . R, AR FILHWEILA)TALETEF L ERKIL
AR ERE & BRKRMU-IDZ—#IR+—K, ZAECRGTELECHHES
FRH & F LA IR RIS (P.Grieco FA Bioorg. Med. Chem. 2002, 10,
3731-3739). ARSI, U-II SA#BRFHRE T B FG T IREHA.

s sbdh, U-I AERARTAETRAGE Y, BRLSAZH—FHET, Fith
REFBHBEZATTREA —FF2EFIAFZ2A T HRGERJI.
Maguire, A.P. Davenport Br J. Pharmacol 2002, 579-588).

FTE#HEAEXMEH, EAHRFT & RRK I £, TR F%
AERRAENTHEK. . B B, SSBOFRRSBEA, SEZL

0 . B K). 5 RECER)ARL SERBAEEAL Tl B R £ R
sesh, 1 F U-l REZRLAE TR TRV ZRET, AIARK
AN LT AR F7 B8, MR N . HAraaE. WRERHE
LK) T 68 69 T 4L,

Eob, KX 2HATEEXNAH:

flil
R, N S
AN
X 7w
N—N I

15 RS EINHRT X ARFAMEY XX W Xms, L+
Riv Ry & Ry K H 4 6§ —AMA X -(CH),-[Q],-(CH2)n-NXY H-(CHy),-W
t kA,
WRESH ES —NMRBRTFHEREL;
Q RF&-0-. 8-+ -C(0)-NH-. ~C(Z)Z;) FEK(Cs-C)H4;
20 2o Fo LR REER T Fihik F ARG F A, (C-C)IRE
Ak, FrE. -C(O)O-R X-C(0)-NH-R';
R RR(Ci-Colt k. FERFRA; K F R PR ATk ik —A
KENMEBC-CoBk. BE. BF. AL, RE. &4, (C-Cot
RE Ao = ((C1-Cobt ) R 4948 Fl R A B BRA AT AX

20
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RRER(C-Copt k. F A, . £FEILFA L, XeFR,
Tk BFEFe SR BRI LM AR E AL (C-CoR ik, 2
A BE. A RE. 4. (CGCoRAREFZ(C-Cott ) E A4
#8 B R AR B BAR A IAK;

5 X Fo Y BIWREIRT. (C-Coltsk. (C-CobtAh-HKERLEF
AE, RAXFY HEMNEBEYRRT—RYRMGERREL, CIFELM
(C1-Co) BRI

pAREOKL; nfomBIiARER 0-6 Fog— ANk,

H AR LT R BB RA-(CH)w[Q']p |[CXNY)mZ' 84 A H

o Q' K&K-O-. -S-. -C(0)-+ -NH-. -CH=CH-3,-C=C-;

X'\ YH 223 IR EERTF. (C-Colk. (C-CoB i, (Ci-Cy
SEEA-BK . UK BRE. (C-CRARE . —(C-Co)RE. (C5-C)
B, RIBEA. FARLEFL, XRTANLAH:

O O O
O\
Cle QU0 T
0
\
o
0

r=1. 233

ZE(C3CHFIE. RIABRE. FEALFETRBHE RS ik
15 B-(CHp)q-X"-Y". £X. &, A, A, 4. (C-CoEAREF
Z((C1-Co)u ) B 4948 F) 3 R B PR AR B A
X"RAE-O-. -S-. -C(0)-. -C(0)-0-. -SO,-FK—A 44k,
Y" REAELRM AR AN FR R ARE § £ £ B BRK L (C-Co
Ay AFERRPFTR, CMNELERE—AREANLH(C-Co k. £E.
20 HBE. A, REA. BE. (C-CoRAREF=(C-CoR ) ELA KR
R BAR IR
pPAREOR 1, En. mAe 33k 0-6 Fog—/ Rk
{2 FiRSMRS, H+:
i) Ry R&(CH)-W, % W REAGHARREL, R, AEAEZL. m-5
35 REARARRE, R REAEKRT;

21
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i) Ry & (CH,),-W , # W AR &g dn ik, R, Kk p-BEEAF R K
28T,
KX ALY 5 B F ETHR G AIIA PR An 3,
ELBBEGELT, REHERAR. £ EA8, HER. AR

s BE. REBRARIEA MR B RAREA 1-6 MRRTFHERR X
ik, FleWR, A, AEA. FRA. TE. FTA. #TERRT
A, K&(pentyle)X K (amyle). H &K, FRE, TERXFTE. F4b,
BEAPHFY-(CH) - A ARA AR TS, SMTAZHHERE
#e; B, EA-(CH) AR TARA LT O L5 L.

10 RiF(Cr-C)IRRERTEA 3T MR TFHLERESHKA L, HEKF
A ARTR. AAARKTEAR, RELFREEATAF 227 MR TFH
BV —ARBETFHEFTREE, IAEATASH AR XRR G LE
F.o ik, FERRFHHR. AR, HEAHALFRAEH, TRF|E
SHEV—ARETHIR, Fliobebbt. dbeR BB, ke, wbedipt. B

15 eRedobr. wRelbr, BURRER. UROE. RERDHK, XU9EL R WEEY.

REATUAMETHGRBRE, B TRE. CREA BAL
KAREE, LT BA/GHFIRTERE. RAE. RERAAE LSS
WERTFHEVPREL @A G EL, AlfFTRAEE ZEAS
.

20 REFERA DRSO RARGFHL, PR E. BARGA,
RERFERTHARIMET MR FHL, LFES—AREH A
ENBEH. RARNHRAIREALRT. AHLFATEH, TkF|HE
R vkehAR. reS R, kel K ke K| FoRed R eRed R Belep i
e, e K K e K wbn2 R kel R (pyrazyle). "B okt

5 seeekA. BoEdkAK. AR A (naphthyridyl). med k. RiEoR. £HF
oA, REARFE R, REFREAGERL). RELA A
REABREMEBETLETFL, RREFLFEABLEL 54T E
PR SR B, HAFTEREES, TUFREFRRXTE,

22
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RELREABREF A REMERREL P IRE T @A Z LK,
Bl FRE. ZREA. —FRE. —CREAR(FE(TH)RE.
R He, KEPH BRI BN 1E4, FELF:
R; KA X~(CH-[Ql,-(CH,)w-NXY #§ £ H,
5 Q REF AR (Cs-CHFRBL;
X Ao Y MIMREERTF. (C-Coltik, K XFY HEiEiEe
RF—RYREFIE, ERIREEAERIM(C-Co)bt R IR
pRAOHK1, nA mAIHAKE0-6 Feg—/ ik,
R; REX-(CHY)w [Q')y [CX') (Y wZ' $9 A A,
10 Q'K &-0-;
X'REBEF,
Y'An 23R S WAREKERT . (C-Coppt k. R, RE. (C5-CHIRRAL.
FERRREFE,
e R o de 5 BB R — AN RS AN B (CHy)-X"-Y". £4. &
s & AR RE. (Crr-CoR A REM—((C-Co)it ) RA WA F H R F B
AR
X" RAE-O-. -S-H—3Ehdk;
Y" RERAFLIBE AR EAHERRRE 58 £ & EHRKH(C-Co)
A, RERRB—ARENMERXTE B ELBARKRGER;
20 pPARKOKL; n' RE 0. 13K2; mFe KK 0-6 T ag— A%,
R3 KA X-(CH)w[Q'ly [CXNY N Z' 89 K H ,
Q' K& -0-. -C(0)-. -CH=CH- #-C=C-;
X'KREERF;
Y'Fe 2B 2R ERER T (Cr-Colt . (C-Colt B R . (C-Cr)
s HORA. FERLFR, XNTXHLAH:

23
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r=1. 23

X 6 35 R A e 5 BAL IR AL — AN RS ANk B -(CH)-X"-Y" B K. A
A A Z(Cr-Coplt )R 48 B 3 T B AR
X" &-0-. -C(0)-+ -C(0)-0-. -SO-HR—A 442,
Y"REAEE AR — AR E ANEF) R E 5 # K IR (C-Co)it X
s ARFX;
PR 0K 1; n°. m'Fe KK 0-6 F 65— /MNEHK.
B4 AR,
QREMFEAARE,; QRANC-CHIRREAZRKRTE;
X F2 Y HEMikske) RRT—RM R RIS EL § bl RO,
0 %EFergk i,
Y'Fo 2035 3 AR R (C3-C) IR A R IR T A
Y'fe 2 s KA TR ARA. BT A;
R, AR Y 283 R e 7Rk gRoX. sk, gy
Aok, Rk, o R, SRk, Fesdkl. SEdRK. mebXk
15 AeBoE K,
R; B4 Y'Ae 232 3 s RAR 6 7255 Kk g RPES K. od A, Tk
EAofolop & . Fo
Y"REHFEZERE,
i, KERALEP Bl BEZ XX 1 e, FELLF:
20 Ry AREAX-(CH)w[Q'], [CXNY)mZ' 9 X B,
X' REERT;
Y'Fe 2B ARRER T, (C-Cott i Fi,
T RAE LA — AR B ANk B -(CHy)-X"-Y"\ B F R A 848 X
REBARLRAK;
25 X"RE M4,

0] O O
o J
Clier OO0 O
© \
0]
O
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YUREF XK
pARE 0, n"RE 0K 1, mAk 0-6 T a5 —NEH;
R; RAX-(CH,)y[Qly-(CHy)u-NXY K-(CH,),-W # 4 H,
WRRAHES M RETHEHRL;
5 Q RE-C(Z)(Z)-;
Z, KRR ERT;
LoREADRT . AR T ABRGF R (C-CHFmA- A RS
A
X F Y IR EEET. (C]'Cﬁ)%&%ﬁ (C1-C6)%i£-&£&;
10 pAREOKL nAREOR1, mAKK0-6 Fa5—&K,
R3 REAX-(CH)w [Q'Ip [CXYY)mZ' 1 A H, 7.
Q' K& -0-. -C(0)-+ -CH=CH-#%-C=C-;
X'KREAERTF;
Y e 223 3 REER T (C-Colt k. (C-Cot BA-E X (C5-Cy)
15 HBA. FEEIEFE, XTFTANLH:

0 O 0
O\
CLe Q00 O
o)
N
O
o

r=1. 2. 3

L SF B A e BRAT R — AR B ANk B -(CHY)-X"-Y", B, A
A R Z((Cr-Co)bt ) R 6948 B K R B AR A IRA;
X"KRAE-0-. -C(0)-. -C(0)-0-. -SO-FK—A £ H4r4k;
Y RARAE AR — AR S MR R T F) 8 & R A BRKL(C-Cot Lk,
20  HRFA;
PR 0K 1; n'Fe mKk 0-6 P og— /N
FAF Rk,
R AR YH Z2mImREAFELHRERRL,
W AR K 84 Jp BT R R R S BB 3R
25 ZoRERGFERFEAREL;
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7o KA 5 R 5 AR AR KA

ZoRER A FIRAR TR,

2o RFEA(C3-CHIRBA SR (C-C) IR E AT T X,

Y'Fe Z' 5 5 AR E A (C-C R AR IR T A,

5 R EHH YH 222 bR E G F R g XL, BEFHE;

R; X H 6 YHe 228 KR e o7 Kk § KPRk, kwwXk, 7
R Fo ek K Ao

Y'"REMFERFEL,

ik, AEXRALTF R @HEAHX 114044, L+

10 Ry REX-(CH)w [Q'ly[CX)NY)mZ' 9 K A,

X'XEERTF;

Y 2B IMREERTF. (C-Coit. RFEE—AR$ AL
B -(CHy)q-X"-Y". HEFREHF XA R RAERRE F L,

XK — A

15 YRR F K

pPREO0, n'RKE0K1, B mik0-6 Fag—ARKK;
R; RAX-(CH)w[Q'ly[CXN(Y)wZ' ¥ A B,

QK &-0-;

XREERT;

20 YA 23 SRR ER T (C-Colt k. A RE. (C-CFRBA.
FRRLER;

e 5 R e F BATRIA— AR S ANk B -(CHy)-X"-Y". B2 &
AR BEA. (Cr-Cot R RE Ao = ((C1-Co) Bt ) B E 4948 B X, R B B
RATA;

25 X"RE-O-. -S-F—MHéE;

Y REM—AKE AN E R RF B F A BELERRA(C-Cort i, K
AR E AR E AR o AL B A 5 A

pPAREOXL; & 0. 1R2; Am K&0-6 Feig—Ai;

R3 K& X-(CH2)o-[Qlp-(CH2) - NXY H-(CH,),-W #4 H ,

26
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WREEHEES—ANRKETFHEIRREX;
Q KX&-C(0)-NH-;
XH Y BIBRRERT . (Cr-CotERARBFEA KL, KXY SH
CNERG TR T —REBREFRL, CELRMK(C-CoREARK,;
5 pREOKL nREAORL, Em KR&0-6 Foj—/ ik,
B 45 ARk,
Ry AH8 YH 220 3 R R 0 F A% f XA fpREL,
W AR A4 22 Rk A R YR IR,
YFe 2245 T WK (C-CHFRA R IRTA;
10 R, AA ) YH 223 5 bR R F R A XA, BAFTL;
X Ao Y 3 RAG R FEITR G F AR ALK,
X Fe Y 5edy SR TR R £ KiL § kR Efoutebt

e

R, AH# YA BRI RELFELEOGESR. b, KiEy
15 A, ek, gk AfR ek Ao
Y'RAKFEREE,
AXRAERKANG DGR REZANEX 1Y , L.
R; KA X~(CH2)-[Q],-(CHy),-NXY #4H, e
Q RAFRTE;
20 X Ao Y BIMREERTF. (C-CoR, X XFY HSMERYK
o F—RH BRIKTL IR
nAKEORL, pREAOKL, B mMKik1-6 Fog—/ ik,
R; KA X -(CHy)w [Q'[CX WY ) Z' 8 £ A ;
QR E-O-;
25 X REERT;
Y'REERTFREL;
ZREERT. (C-Cobt k. RE. KA, XA, B, HA. =%
P S LGP OF - S0 SIS ST S T F G-
ok, REE. A RERA,
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HEEE, BA. dHREAAR -2 R EHMR ARSI AR
A-(CHpg-X"-Y". X, f&. X, (C-CoREREF=((C1-Cot &)
A B R B BRI

XRE-O-. -S-H—A M4k,
5 Y REAER M — AR E N AAR AR F B F A B RRH(C-Colt
HAL LA X F R H B AR
pREOK L n' RE 04 F&—AEH; B mfe KK 0-4 Fo5—
AEH
R3 RAX-(CH)o [Q'lp [CXNY )| mZ' 89 A H ;
10 Q'R&-C(0)-;
XREEEF;
Y'REEETF. (C-Coltdk. (C-Co fA-HERKL,
DREERTF. (C-Colt . (C-Com BA-BE . XA XA A,
kA, RAEDARTXHLR:
0O

(L QI

0]
15 BERXE, RKAEDEA PG R A FRBE AKX %
A-(CHy)q-X"-Y". (C-Coltf&. m&. AL, fRE. =(C-Coitt)
KA A8 F] K R B BAL R,
X*RE-O-. -C(0)-. -C(0)-0-. -SO,-FH —ANEHr4k;
Y REAAE LI —N R Z AR KR E 5 A B IR 4 (C1-Co)
0 A, RFE;
PREOKRL . m . ¢ Fem KK 0-6 Fe—NExK,
EHAH, ALAGE QI BZXHEX 1400% , L+
Ri REA X -(CH)w [ QT [CXNY)m 2" #9  H ;
XKRELRT;
25 YREAERFREL;

28
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REEFRTF. (C-Cokt k. ki —NREZANMHERRE G ER
REBRRGEE, REKL;
pPARA&R0, ' KEROK1, B miRAL 0-6 F&)—/NH;
R, RArbe83% & (pyrrolydinyl )& X -(CH2),-[Q],-(CH,)-NXY #£ H;
5 Q RA-C(Z)(Zy)-;
2, RERERT, Z,REAERT. FLbm EARRGEL, RTE-
FARARFA;
X fo Y REERF;
pREOKL nREOK 1, B mARK0-6 Fog—A 88,
10 Ry REAX(CH)w [ Q[ CX)NY) wZ’ #9 K ;
X RKEERF;
Y'REERTF. (C-Colnd. (C-ComtEL-BAE;
LRRERT . (C-Coh. (Cr-CoBA-HE. KA. BEAXFE,

KTFRE:
O
O
15 AR R —A R E N G -(CHY) X"Y". HE. A4, Rty
A8 Bl AR B A

X"R&E-0-. -C(0)-+ -C(0)-0-FK—AFM4k:
Y'"REFLE AN REZANHARRFA G ELAARKG L, KX
*;
20 pR& 0, Hn'fe mAREK 0-6 Fo5—/AN84.
A A, AEXANGENRLIT R GEX 1LY, £
R RAXA(CHy)w [Q'lp [CXN (Y] mZ' 84 2 H;
X'REERT;
Y REZETFRER;

29
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REERT . (C-Colik. BE, SITHhMM—ANE S H HE.
FARRXEHHE R KRR BRARERKRAGRL;

pPARE 0, n"REOK1, L mRAR0-6 Feg—ANs;
R; RAEXA(CH )y [Q'Iy [CXNY)mZ' 8 5 H ;

s X'H YREERT;

DRERERT. (Cr-Cobidh. A, RE. wtx A XK HFEnL,

W RIMER A — AR E ANk B -(CHy) XY " #48 F) 3, 7 B BRAR B
R

XK A-O-R— A 34

10 Y REMEZ M —ANRE AR RFRE 0 EEFARKH(C-Coi R,

AL
pARE0, n'KE0XK1, B m K&k 0-6 Fag—/EK;
Rs RAIRRIAK K-(CH2)o-[Qly-(CH2)u-NXY #9K H
Q K&R-C(0)-NH-;
15 X KREERTFR(C-Co)it;
Y REEET. (C-Colt k. H(wr0)-T Ak, =
XFe Y HEMELSY IR T —RMRBRER, CERBE(C-Cot L
AR
PREORKL, nKEOK1, fom KK 0-6 Feg—Adksk,

20 Rk, FALAG—ANEHRIPTEHZAHEX ] 5%, LREE
T Ri&AR; AR F 68— MREX-(CH,)u-[Qlp-(CH2)n-NXY 3-(CH,),-W #9
AAE, ¥

WREEHES—ARBTHRIRE;
Q K&K-0-. -S-. -C(O)-NH-. —-C(Z)Z) FHH(C;-CHIFBEL;

25 Zo 7 Lo B RAREER T AL FEBRAGEE. (C-Cr)FRE
A&, FRE. -C(0)O-R H-C(0)-NH-R';

R RE(C-Coe . FEIFRL, XEFL PR mdm—A %K
FALEAC-CoBIE. £5. AE. AL, fE. RE. (C-CHREL
A Z((C-Co) i R ) BA GG A8 Bl 5 R BRAR LI
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R'/RE(C-Co)bt i F&. Fik. 2FARLFEBE, ZF A,
Fhk . BFRAFLFAREALERR AR S ANE O (C-CoRERA. £
£, BE. A A, BE. (CrCoRAREF —(C-Cobt £) R4
#6 ) R T B BAR AR
5 X Fo Y BIWREERT. (C-Colndk. (Cr-CotBAE-BERLRF
A A, X XFY HEMNERGRRF—REURETSEL, SIERAM
(C-Co) St AR BAK;
pAR&A 0K 1; nfmiEIAE 0-6 F 69— ANEHK;
F Rk,
10 Ry REX-(CHy)-[Q]p-(CH)orNXY #9RH, Lo
Q RAF AR (C-C)IRI A
X Fo Y I WREARTF. (C-Colpkk, R X F Y 5EMNERHEK
RF—RMRETIRL, AL (C-Cott RIRAK;
p K& 0K 1, nAmizIRE 0-6 FH—MEHK; K
15 RyREX-(CH ) [Qlp-(CH2)w-NXY H-(CHy)-W 8 4B, H:
WREESHES—NRARTFHETRE,;
Q X&-C(0)-NH-;
XA Y BIWREERTF. (CrCORARBITRABE, AXPY L
CMNHEEGRBR T —RMRLIFRL, CERNM(C-CoR ARK;
20 pREAOIRL nKRAOR1, fomAREK0-6 Foy— %k,
ik, ALPHAHRTEZLHEXIHER, EHELATR,
AREXA(CH)w[Q'pICXNY Y Z' G R B,
QK A&-0-;
XAREEEF,
25 Y'Ae 23 3 REER T (C-Cot k. Rk, BE. (C-CHFRBA.
FRIRTE;
BRI 5 RAE R —AKE NL G -(CHy)-X"-Y" 4. K.
. BRE. (Cr-CoREREFo—(C-Copt &) BA A AR F A KRB AL
BAX;
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XK E-O-. -S-R—/ANFEM4E;
YO REAL LRI — AR E MR R TE & A B BRARH(C-Cobt i,
ERESR L S B R IE R NCE | & i Ot PP
pREAOKL; nRA&0. 1K2; EmRKR0-6FH—AMkk,
5 FFHRiLH, R ARREX-(CH)n{Qlp-(CH)m-NXY #95H, HF:
X Ao Y 22 3 #AREKERTF H(C1-Co)be
pFnRE0, B mRRK2-6Fe—ANEH.
FFHLEH, R RRELEBKGFEREFE, RN ZERL.
FA. FKiEA, Bk, Bkl ek EARTBI%RE; ZEXE A
o FAFedok RALE WA — AR S AR R RE H(C-Cotflk . XE. AL,
£R. (C-CoABR,. H(C-Co R A K LM —ANHE MR R
Bl B & A A R,
FRKLEN, RyREX-(CH)w[Qy[CXNY YW Z AR, HF:
X'Fe YRE SR TF;
15 ARERBREAREKFERL, B REAFRBBE PRSI R
B -(CHy)q-X"-Y"\ (C1-Co) 5t AR B & 6948 B R R F BARLRAK. XK
A-SOrR—A L4
Y"REAFRE XL —ANRE AR R AR &R HARKARE;
qEREOXL; pAREO; n'RKEROK1; EmREO0NKI1.
20 PN, KEPH—ANMBHERZ i@ XGEX 145, 1P
R; KA X-(CH2),[Q],[(CH,),-NXY #42 H;
QKRR TX;
X fo Y BIRREERT. (C-CoL, XKXMY HEMNEHNR
B F—RM R IR,
25 nKEOH1, pARERORK1, EmAREK1-6 Fo)—/;
R; KA X-(CH)w [ QI [CXNY " m Z' G K H ;
QR #&-0-;
XREART;
Y'REERTFREL;
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REERTF. (C-ComE. KA. KTk, X, FEA. A &K
. vhwh A, RSP, Eoeb i vl sbakdh. BERK.
gk, R A, meb B AR MBEFA, B, SokifAE ok
WA —A R B ANk H-(CHy)-X"-Y", 2R, B, AL, (C-Cokt

5 ARREASZ((Cr-Co)Bt ) B I 48 F] K R Bl AR LA

XK E-0-. -S-R—A L H4E;

Y REAL I — AR E AR R E B & A F IR (C-Co)bt i,

R AL AL o) & A B IRARAG R

PREORT; n'RAE0. 1K2; HmKk 04 Fag—A 8,
10 Ry KA X-(CH)w[Q'lp[CXNY ") mZ' 8 K H;

Q'K%&-C(0)-;

XREEET;

YREERT. (C-Coltd. (CrComBL-HERKL;

LREERT . (C-Cotpk. (Cr-CotfA-BE. Kk, X FA.
s BgRA, FobEn A, ATAKAR:

Cry UIC

BaEEXE, XA XX P RAERrBE —AMRE N
B -(CHp)g-X"-Y". (C-Cobt . H&F. AE. fA. —(C-Cok)
R 6978 ) R B BAR L IRAK;

XK &-0-. -C(0)- . -C(0)-0- . -SO;-F—/3:H4k;

20 Y R EAL AR — AR % AN F R F) 5 F K ERAH(C-Cokt &,

HFEA;

pPAREOHT; nKE0. 182, BHmARE0-6F8—/ ik,
A F AL LM,
R; K& X-(CHy),[Q],-(CH)WeNXY #9EH, R F:
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X Fo Y I 23R E BB TF R(C-Co)pt 2 ;
pF=n K& 0, mKK2-6 Foj—AEHK,
R, RAEEMA, Bk X RAL, Xk AR EFRWNM— AN RS A
AR RARE G (C-Collt . (C-Co k. FEEARRA;
s ReREAKA(CH)[Q'ly[CXNYY)wZ' #925H,
X'F Y REERT;
L RRAEZIM— AN RS AN -(CHy)g-X"-Y"s  (Cr-Co)RRE K K
F H9AR Bl 3 A B IR IR A 3R A
XPRE—AN M4
10 Y"REEE AR —N RS AR SRR B LA RRA L,
gREOXRL; pARED KRR, EmKEO0HKI1.
ARRHFY H5> MY FRAGERE RFHRBER AR F T,
B ERAE I RE IR EAETRAIGE P ML ERAT XA,
T VAR T iR 4 — R AR B L RARF X4 &AL A G1Le%:
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o re
Ri— o HNT I \
(1) [ 4) Q
/ )L ~
_NH
R Ri. )k o [
Y
o)
l o
(@)
. |
R2—__N\___sH
/CHS
R2
N—N (6)
R3._ OH ——= R3.__Br
(7) 8)
tlﬂ
RZ\/NY N,
()
1. FARBBE0MHE:
NH
R17 2 —_— . AN
R1 \\S

(1)

=T AR BAE 7 ik, AR AR R W10 S AR X () # S AL RBR BE

1.1 F#*EA:

ERKGTEFHERMN G —RTiR. 98X FEATBRE)TF,
#it 0,0- Q- R )ARKBEI(1 )R, THIGBEIEILR AR
B B8(Kim, S.; Lee, J.I Tetrahedron Lett., 1985, 26 (13), 1661-1664). 7
ERFRHZAL RSB 1-4 BT, REALERN, HAARGHAMLEN

RTATEEATR,

#1& 1: - FARREARS T A RE T B T B8 (C1oH;sN20,S, M=230.33)
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/ﬁ\ (Py0),CS /ﬁ\
HZN\/\/\N j\ . < ///N\/\/\N *

THF

4-FATAEATERTEG2 ml; 17 mmol)irE] 0,0-=(-# i)
HARKBRER(3.9 g; 17 mmol)&E T W R ekwtgzak . ATE T aE&RH
#FH2h, AXEN, FAKBABATIZATES TR,

5 BRI FEEF XAl X RINCS ¢y A RBE, £ EF Ti& R,
AR, HamfirEARTEERLLRRY:

0.__0 -
\*pﬁm\/i \¥\f/: :‘,' Orf;\/\'
s ¢ T
qfo K/\
N\/\/\‘
i \O? )
v/mfo \TNVA? 8 .

1.2 Fi%B:
ERFREEN, Bl R F RS %% P FUEKE N-3R LA
10 IR N-FEREK TS (Novabiochem; ¥ 5T 1.5 mmol/g, 1.1 %
BVAET, BE AR TR0 L E)GERA , TR AR AR,
BERARSHATRTHA 14 D, RERLER, FERALCLHL
TR T e YR,

& 2: NN-ZF A -4-F R RBARS T B(C/HisN2S, M=158.27)

1) N-ARTEBR— TR

N-FRRERH

\N/\/\/NHZ 268, \T/\/\/N\\\S
\

ZAA T A ml; 16.6mmol)Am 2] £ &K T (15ml)+F 4§ N-3R T A8
=M. N-FRRETHHME( g; 1.69 mmol/g; Novabiochem)®.. %
BIF BB 30 247, REHM NN-—FRI14-THE-EWO.19 ml; 1.5
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mmol). ZREBRASHHEF 3 B, RETE. RLBRRER, FZRATT
— T,

AR X F ko REX RINCS #FHAME, L+ AA TAR AH,
ek AR T RARKEEARY:

0 0 o} 0
CH _NH
RTE > R2J\H—* Rz)j\OH—’ RZ)LO/ - RQkﬁ :
2) (3) 4)

2.1 RBRQHE:

10 LUK G ks, TRAMEYTELITEY, Bitslof=
FMABEA R, Bk APk R EEARLER, A4 EEXQ)H
AR, AF R2AFEXEFEALYGAHABu, X.; Deady, L. W.; Finlay,
G.. J.; Baguley, B. C.; Denny, W. A. J. Med. Chem. 2001, 44, 2004-2014).

F& 3 6-FE%k-2-FBR(C 1 HCINO,;, M=207.62)

Cl Cl Cl

TR Se0, = NaCIO, A
| S o, e,
NG N NaH,PO, NG OH
15 ©

£ 80C, 6-8-2-FAE9K(500 mg; 2.8 mmol)inE] — FALAE(1.87 g;
16.9 mmol; 6 4 F)E—RRARTEQS m)FHELRE., ZRERASHE
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BT 3 I, REERTEREY. BAEAXRE—RE£K TR, 73
EER B LT A T T E TR,

NMR 'H (DMSO-dg, 400MHz): §10.09 (s, 1H, CHO); 8.57-8.54 (m,

IH, %% H); 8.27-8.21 (m, 2H, 7% H); 8.02-8.00 (m, 1H, ¥ H);
s 7.91-7.88 (m, 1H, ¥ H).

A5 SAFETE A, ERBBRAQL g)fesiik — R 4424 g)AKQ4mI)F
BB A E 6-REH-2-FE(536 mg; 2.8 mmol) /£ T BE(56 ml)F= 2-F
AT2-H14m) PSR E, FIGROMHATETHIES B, ARE
FAEX SIS, FERGHFERKGEO ml). F2)egiikitiRe kK

0 HE,REE PO HFETAZTR.IFE 6-R5H-2-F B, & EHFIKG05
mg; = %=87%). MS/LC: m/z=208.01(M + H)tr =8.55 min(&# 1).

NMR "H(DMSO-ds, 400MHz): & 8.41-8.39(m, 1H, 33k H); 8.20-8.11
(m, 3H, 3} H); 7.82-7.79(m, 1H, %} H).

HWABX A ik E X R,COOH 58, EFEAT R AR:

o
m\. quj\* NN N
Ct
N F N Brm
mm\ . m\ . NN

22 FEQ)HE:

Ak, EFEY, EAREARTHHERN, fle LB R TR
HET, plrrBdd W ERTRAEATRERY, Flo=FTATaR
AERFTEGHER, TH—H FosLR TE(Caturla, F.; Najera, C.;

20 Varea, M. Tetrahedron Lett, 1999, 40 (32), 5957-5960). #HinZB, 4
PRLBFYRITHERTR. RREAEESH BB TE, FELARA
AT AT TEEFTERP.

#& 4: 4-B-1-EF B8R FE(C,HFO,, M=204.20)
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F

F 1) TMSCHN,,
IM ETHRF HER OO
OO 2) MeOH/CH,Cl,
O/

o}
(EFAFTARLERA TR TG mI, 2 mol/)ERFME 4-Fi-1-F
FE(lg; 5.3 mmol)ET =R T K10 mlF=FE15 m)RASH G ERT,
HEGERRFATE, CXARA. FWUECRTFRLENCETAT
s BAFAFRIRIINEARALE. ZRAERSMALEET LB LEEQIm)
¥, FAAEKA0 ml), RERAefRALMAER10 mZRE. EAPARA
BT IR, REALLAETR, RIAGEHRO0.78g FHE=T73 %).
MS/LC: m/z=205.23(M + H)tr =11.21min (£4 1).
A A A R,COOMe #) T8, ¥ ELAABAFEARTEERELR

o HRPFHTER, LH:

fouRS

F
m @5 .\ 0
//\/ = =
DON @Q @@\
. 0L o, O
. N P
PN . NN uN/\ o NF N
cl
F
. ~
NN N cl NN

23 BB HEE:

4_
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BAHRTEN, FlwlBXTET, WBKEHG-10 HE)5EXQ)
& BEAE A 7T vA4%3) 38 X (4) 4 BB (Leung, H. K.; Phillips, B.A.; Cromwell,
N. H., J. Heterocycl. Chem.1976, 13, 247-252), R HAEE R TFH4E 50C
THAT 18-96 I B, KKE, BRENTAEM, HlmlBTELE, AA
s Kbk, ERERIEN G EIKE TR LB,
HE& 5 2,2-—F K TELBH(C14HuN,0, M=226.28)

~ o]
O i P H,N-NH,, H,0 | - _NH,
0 — N
O MeOH
BHK4A4(7 ml; 50mmol)AnE) — KK B ¥ 88(1.19g; Smmol)isF F
BE(15mI) P 88 R L., AR E RAMAE TR T B 60 1B, K5 AL EN.
0 ERGHET LR TEEQOmN) Y, #E A FMAKRAAST), RE AR
ARBER L AEAS]). FHARRRBE TR, BERL AT TR, &
2 EmRO09g FE=83%).
NMR 'H(DMSO-ds, 400MHz): §9.44(5% s, 1H, NH); 7.33-7.20(m,
10H, 357#%#9); 4.82(s, 1H, CH); 4.30(% s, 2H, NH,). MS/LC: m/z=227.30(M
15+ H) tr=10.19 min(F1 1),
#4&X R,CONHNH, #9Btht, ¥ LA Ti& R, AR, HlakAiik
HWART EREARKALEARY:
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T 4,
o
u efechrel of o
@D@ f f
@U solisoNmved

COQQ\@@\J@@
@5;\ BoeN

3. BARAR T BB (S) 84 ) &

0 H H
N N N
RIT Xy, T J\ NH, —> R1” \ﬂ/ \NJ\R2
S R2” N H
H S
(1) (4) (5)
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BX(D)HFARBEE.1 Z)nBBXOBBKEFA L —RTRER=
TR FBEA R THRMENPHERL, ZRENRETRETHE 18-24
ANBE, EFERAL R ARG B X AR T B (S), EMARLAL

s BTATFERYGTR,
#& 6: N-F A 2-(FA TBE) BB T BAE(CsH 5N, 0S, M=285.37)

©\8+| \n/NHDCM ©/\H/H\/O
FEFAARKE13ml; 11mmol)mE] 2- XA TBH(1.5g; 10 mmol)
BT R TRQImMNF HERE. FERETRTHITHILLS AR,
0 ARG ERKTRER CEAMmM)EE, BAALT TR g FE=74
%)e
NMR 'H(DMSO-ds, 400MHz): & 10.15(%. s, 1H, NH); 9.59(% s,
2H, NH,); 7.44-7.42(m, 2H, Z##)); 7.35-7.28(m, 5H, F#%4#));
7.25-7.22(m, 2H, F$##4)); 7.18-7.14(m, 1H, F#49); 3.52(s, 2H, CH,).
15 MS/LC: m/z=286.26(M + H) tr=8.13 min(&4+ 1).
LB THERLPNAYGBXG) AR TBAE, L BA Tike
R e Ry A B, R4ttt maTE&REZALREKD:
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0 f Br

}
/O N
- L
\O ., N O 0 ~
Br

*
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4. Z o (6) 4 H-:

\
N

i |
R1. )J\ /H R2 — = R2 N SH
NN RS
o) N
(5) (6)

EXG) BB ANREET AR R TR FREENE, ERTHEAE

s BH, Pl lBERTEY, ERAMLAHAM - AMREENLAIM - 4AM)E

RAETHATRATE, FRFLA 8SCHAT 4-18 o, BAXEFENE,

B4k F B F RS, #)4» Amberlite IRN 77 #1J8 (H+F8 & F)(Prolabo)

F 175 ey a8 AL AR (6). WLEARRE, REIRE. TR ARAD
ATk,

10 F& 7 5-FEA4-FKEX-AH-1,2,4-=7-3-FBF(C1sH3N;S, M=267.35)

NaOH 1M

©\N)SJ\N/N\”/\© - . @\«NVSH
AR B KEZRQOM) AR N-FRA2-GRA TBLA) B #AR F BLAk
(3.7 g5 13 mmol)iE-F — A7 3R THG0mI) A F B (10ml) Rt F 648 % 2,
BARZ R I 85 C Fhmk 4 o b, LA, RGHETFFHQRS)P.
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Hisk A FEEZ ey B -F X #AHAE (Amberlite IRN 77, 50 g, Prolabo)#r %%
ik, BABIE 15 04, REDE. ALRR, BRATAZTRG4
= E=98 %).
NMR 'H(DMSO-ds,» 400MHz): §13.78(%. s, 1H, SH); 7.48-7.46(m,
s 3H, ¥F#k#9); 7.23-7.17(m, 5H, F#HKH); 6.92-6.90(m, 2H, F*%H);
3.85(s,» 2H, CH,). MS/LC: m/z=268.23(M + H)tr=5.72 min(#1 2).
H)&B X (6)09 =, £ EA L& LB T BLEG)H ik o)
Fl#f R #= R, A H].
5. g iE = (8)e #l &
10 5.1 FXE(8a)8 % &
5.1.1 —&TH]:

R3.__OH -~ R3 _PBr
(7a) (8a)
ARIB LAk b 3R W IR, AR AE A 6985 (Ta), Bl A AR AR B E IR
4t ¥ (Kinoshita, T.; Okunaka, T.; Ohwada, H.; Furukawa, S. J. Heterocycl.
is  Chem. 1991, 28(8), 1901-1909), A&/ XABLE K, 4% PBr; X SOBr;
4t 2 (Nagle, A. S.; Salvatore, R. N.; Chong, B.-D.; Jung, K. W., Tetrahedron
Lett, 2000, 41(17), 3011-3014), RAERFHEEEH, Fli9akhR—
KT P2 A NLRABLEAER CBr, fo Z A6 RE WAL E (Amici,
R.; Pevarello, P.; Colombo, M.; Varasi, M. Synthesis 1996, (10), 1177-1179,
20 Campbell, J.A.; Rapoport, H.J. Org. Chem., 1996, 61(18), 6313-6325),
AR A X (Ba)ty F AL,
$ & 8: 5-G& T #£)-1,3- K5 H = 8530 8H (CsH,BrO,, M=215.05)

o CBr,/PPh, o
e — s
v K (3.8 g; 11.5 mmol) A E[E T =R FHGOml 5-(F 8)-1,3-
s RFEZREHRMEAS5 g 10 mmol) KRR Y ; HRAHEHE 0C. &
iR = XA BEGBOg 11.5mmol), FERATRTHIE 2 Iit, KEE
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#), 4F3)6 BIRRA ABA Gk s (ZeBLA . R/ TR TER: 3/ 1).
KB ITERL, FRGEKRETATTIRCLe F£=97%).
NMR 'H(DMSO-ds, 400MHz): & 7.02-6.98(m, 1H, F#%#&));
6.96-6.93(m, 1H, F##); 6.88-6.86(m, 1H, ###)); 6.02(s, 2H, CH,);
5 4.66(s, 2H, CHy).
SRX RBr g F AL, X EATRRAH:

0
oo,
5.1.2 F A 5I% R Ba) 4 FARTH:

e, — O — (0N

\ / \) -

N o N o N OH PG,N Br
PG PG

(9) (10) (7a) (82)

10 F 8 X (8a)#y iR 1L F 18] a4 & F AR K F e I T, A A8 AL 6973
RTEE, 43 3T, BARYEI%, RELRBER, ReBEAEAL
AT R GG BEE AL, XA AR E|EMN.

5.1.2.1 £R37v5]%:
KA AR ARAAIRBAAR ety ik (P. J. Kocienski, Protecting

15 Groups, 192 (Georg Thiem Verlag Stuttgart, 1994)), #l=EER T, EL
R FRATBET, A¥de=FERREOAAETHRA KRR
THEE, TRAESRIASEGRP AR, 43R EE T BRE X KA (i
TERAHEELA).

#&9: 6-FBLA-1H-"3|%-1-F B T B88(C14H;sNO3, M=245.28)

>.(0\'0< /

Tr

O 0 N H
74 l\ —_— ,/,/\

N e o) o}
NN W) o

n 7
20 O CH,CN /<
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BB AR T E8(0.827g; 3.8 mmol)F= 4-N-—=F KA 22(0.19 mmol;
21mg)m 3] 1H-"31%-6-FE0.5 g; 3.44 mmol)iET LAE(15ml)ER&F.
ERASMHEZETHIEL16 i, RETH; AABHET LR TEGImM)
b, B ZERQOmM)RAFR K, REAIEFRAPHKEREECOM). H

s MARAARBAT IR, BERRXEAZTHR. FEPEN %, 2aEEK
RO514 g; & E=61 %).

NMR 'H(DMSO-ds» 400MHz): &10.06(s, 1H, CHO); 8.60(s, 1H,
F#%49); 7.92-7.91(d, J=3.7Hz, 1H, ¥ #%#4)), 7.81-7.75(m, 2H, F#k&);
6.84-6.83(d, J=3.7Hz, 1H, }##)); 1.65(s, 9H, t-Bu). MS/LC:

10 m/z=268.23(M + H) tr=5.72 min(Z&4 1).

5.1.2.2 #|&8%(7a):

KA RBARBHEAAR CoothF ik, HlBRBIREHNEAN: £AF
5T, Z£K/DMF R4 F NiCl,.6H,0-Zn(Baruah, R. N. Tetrahedron Lett
1992, 33(37), 5417-5418), RAEZER T, /£ LB ¥1&/ NaBH,(Cho, Y. J.;

15 Lee, S. H.; Bae, J. W.; Pyun, H. J.; Yoon, C. M. Tetrahedron Lett 2000,
41(20), 3915-3917), HER FHHEN, HlBE FEFHEA Bu;SnH
(Kamiura, K.; Wada, M. Tetrahedron Lert 1999, 40(51), 9059-9062),
3T B8 X (10) 89 BE =T A 45 318 X (7a) 49 BF .

#E10: 6-(BFA)-1H-"%-1- F BAR T B (C14HsNOs; M=247.30)

J NaBH, J
_
N H N
EtOH
0 OH
0=, o /(%

6- F Bt -1 H-"3%-1- F B4 T B8(0.514 g:  2.1mmol)i&F ZE (Sml) ¥,
KRG B NG TN EAL48(0.159 g; 4.2mmol), EEBRETERTHIE 2 I,
AEERN, REHETLEQOm), FHAKEAMRERLEAAN; 10ml),
KRG R 4afe 8 AL4IER(10ml) 2k, AHARR AL TR, BHERLEEA
s TR, FEE, 24 EEKKR048g, FE=93 %),

20
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NMR 'H(DMSO-ds, 400MHz): §8.09(s, 1H, %#89); 7.61-7.60(d,
J=3.6 Hz, 1H, ¥*#4y); 7.54-7.52(d, J=8 Hz, 1H, F3#k#y); 7.18-7.16(d,
J=8 Hz, 1H, F##4)); 6.66-6.65(d, J=3.6 Hz, 1H, F#%#); 5.22-5.19(t,
J=5.7 Hz, 1H, OH); 4.60-4.59(d, J=5.7 Hz, 2H, CH,); 1.62(s, 9H, t-Bu).

5 MS/LC: m/z=mHAh 4; tr=10.28min(F&H 1).

5.1.2.3 #1& F A 7%k iE(8a):

FRIE BT & ) A F 208 B AT R634 4438 A IR A0 ik, 42 A 8 X (Ta) 69 BE T 1A
#5318 X (8a) 4 T A 3% 2.

X RyBr ¢ P R7|%kig, A+ RAA Ti& R AH:

PO
~. ZZ N
~0
0)V
10

5.2 #1& T3 751% 8 (8b):

cl O> HO 8r
o © o 0
(j@ — - = —_— 4 —_— 4 X
N N N N N
H X H X H X H X

(11) (12) (7b) (8b)
LB X @) RAT B FHRCETIRENG T HFHe A, RA4
R, Lwa P TARRENM, BF & AR a-FABAR0LD, &4
15 AL o -BREBES(12), ARG EBAREL(TD), VAMER G 518216 F 18] = #1(8b).
52.1 32| a -BAABLAR1D):
AERT, ZIFEHEMGKTFHLEN, #lREYy, ALFBRALY
Ve A ST ASF 3| o -B A BL A S (11) (Woodward, R. B.; Bader, F. E.; Bickel,
H.; Frey, A.J.; Kierstead, R.W. Tetrahedron, 1952, 2, 1).
20 #& 11: (6-F R -1H-7%-3-KX)(AAK) T B A £ (C,;HsCINO;
M=237.64).
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AN

z
O

@CL i
N 1% o)
| H
C|\H)L |
cl

0

5-F E &%k 1g; 6.8 mmol)E-F ZEQ25mI)F &5 RA 45 0C. £
AT HmEBR@S.8 mmol; 0.77ml), ERABATEL KA THIES I
i, EXREA LRAREFIZREN RGP E ZH44g, FE=89

s %).

NMR 'H(DMSO-ds,» 400MHz):  12.19(s; 1H, NH); 8.27(s> 1H,
F#%H); 8.01-7.99(d, J=8.7 Hz, 1H, ¥#%#)); 7.02(s. 1H, F#%H);
6.90-6.87(d, J=8.7 Hz, 1H, 3##49); 3.79(s» 1H, OCH,).

#4X RyC(O)CO)Cl # o -BALBLA R, P LA Fi&7% Ry A H:

\ *\ cl
@\ / 4 \ \
N cl N N i (/t@\
N N
. R . \

\ \ \ -

7] = 4 v (/t©\

N~ - N N F N CFS

Br F
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5.2.2 o-BREBLE R AR o -BRE B (12):
R AERABBAAR oot BB 3k, FloBEH MK, &
ZUBR=AARTEAET, AW TR TE)AEME G oA
AE R, TTUASFE] %Ik o -BF A BE(12).
5 HlE& 12: (6-F R A-1H-7%-3- %) (R AK) T B T 8 (Ci3H3NO,,

M=247.25)
J
cl
o 0 o °
4 + EOH + LNJ — 4
I J U

I
(6-F BA-1H-5%-3-K)(RAK) TBAR(1.44 g; 6.06mmol)iE T 7B
(15ml) P 69250 7& 432 0°C, K5 HI=TEN1.04ml; 7.5mmol). R4
0 IR ER 2 D, WEZLEE, A LEGEm)AFLEGm)ERE, ReH
ATEAE TR, B THE W, EHEMRKRA36g; & E£=91%),
NMR 'H(DMSO-d;, 400MHz): & 12.16(s, 1H, NH); 8.28(s, 1H,
F#%4)); 8.00-7.98(d, J=8.6 Hz, 1H, ¥}#%#y); 7.02(s, 1H, F#k#);
6.91-6.88(d, J=8.6 Hz, 1H, %##)); 4.37-4.31(q> J=7 Hz, 2H, OCH,);
is  3.79(s» 3H, OCHs); 1.34-1.31(t, J=7Hz, 3H, CHs).
# 4N Ry:C(O)C(O)OEt # o -FAA A, H ¥ EA Fik=%k Ry AH:
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! 4 O \ Br y F
N ? N N = N
\ . i .
\ cl %
N N N E
\ ' '
. o * F cl
\ \ \ *
(/t©\ J 4 ) %
N Cl N N / /
N (ND\

5.2.3 o-BRAES(12)iE B AR A 3R B (Th):
BRTHHEAN, bliew Skt , Bilo)dosd A fissiam i 2,
T A8 X (12) % o -8R A 88532 R A8 X (7Tb) 8 T A 8% (Feldman, P. L.;
s Rapoport, H. Synthesis 1986(9), 735-737).
18 13: 2-(6-F BA-1H-"3%k-3-2) TE(C1H;3NO,, M=191.23).

O> HO
i@\ LIAIH, &;L
N 0 THF R ?
(6-F A -1H-"3|%-3- 2 )(RAR) TER TE(1.36g; 5.5mmol)EF I &k
WMASm) T 698Kk EHE 0C. XHERFmEMBELEDEAHAM;

10 16.5ml; 16.5 mmol) ¥ 45 R& . ERA A RSB RK, B2 I K. F
Fm LB LEE (1ml) Ao RABK(1ml) F Feid T4 S ML4842. ER B HRiTR
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JE, EARA FEAm)ZE., AR NGBERFET LR TEQRSH) Y, AR
KIERO.IM; 15mh#t%k, RERfRAAERASm)ZEE. A HAA
REANTIR, BEEL, RERAETR. RBPEMG 4, ZRFEHRK
(0.815g, *#%=78 %).

5 NMR 'H(DMSO-ds; 400MHz): § 10.54(s; 1H, NH); 7.36-7.34(d,
J=8.6 Hz, 1H, F#%#)); 6.96(s; 1H, ¥#%%); 6.82(s, 1H, Fiki));
6.63-6.60(d, J=8.6 Hz, 1H, 37k#y); 4.57-5.54(t, J=5.4Hz, 1H, OH);
3.74(s» 3H, OCH3); 3.64-3.59(m, J=7.4 Hz # J’=54Hz, 2H, CH,);
2.80-2.76(t, J=7.4Hz, 2H, CH,). MS/LC: m/z=192.17(M + H) tr=8.27 min(#&

0 1 2).

# & X Ry(CH.),0H & ZE 7348, J+ BA FES% R LR

5.2.4 %18 T A %Ri%(8b):
HRAE R & S F AR R PT R R 6 — M ik, TR 4bAE B 64 BE(Th)
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T A %) 418 X, (8b) 4 T A 3Rk,
#l & 14: 3-(2-:2 T R)-6-F £ EA-1H-"%(C11HI2BrNO, M=254.13)

HO
S CBr, é@\
4 —_— 4
N 0
N 0

| PPh; H l

2-(6-F EA-1H-""%-3-X) LB (0.815 g, 4.3 mmol)Fe 9 LA(1.6 g;
5 5 mmol)E-F R FHQSml)F egiazAh 33| 0C., Fm=KEB13g 5
mmol). EREBRAHETETHIE 2 Iit. AL AT, FHHRY
My ) BEIR SEAL(PRBLR] . BT/ LR TBS: 3/1). XM atATRE, FEN
B4R SAT AT TIRO0.69g; FE=63 %).
NMR 'H(DMSO-ds, 400MHz): § 10.69(s. 1H, NH); 7.42-7.39(d,
0 J=8.6 Hz, 1H, ¥#%#)); 7.08s, 1H, ¥#%#)); 6.84(s, 1H, F#kt9);
6.65-6.62(d, J=8.6 Hz, 1H, F##y); 3.74(s; 3H, OCHz); 3.71-3.68(t;
J=7.6 Hz, 2H, CH,); 3.21-3.17(t, J=7.6 Hz, 2H, CH,). MS/LC:
m/z=254.04(M + H)tr=10.56 min(5# 2).
#14 X R3:(CH,),Br &9%3|%ki&, HFBA FiE%|% R A& H:
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5.3. #l &R XGaFTEY:
RIBEABARATBREARAR St 7 ik, #3473 %RBLEA(O. Ottoni
s FA, Org Lett., 2001, 3(7), 1005-1007), 3£ H RE£LRFAXHE(E.
Wenkert ¥ A, J. Org. Chem., 1986, 51(12), 2343-2351), TA{F3|:E X
Br-(CHy) [Q’ ] [COONY))mZ? Hi AT A%, XF QKL CO), p&
AO0R1, mRE 0, Z2REERAR, (CH)EATEEEe5EL,
B & 15 3-8 -1-(7- F £ -1H-75] % -3- &) & -1- 8 (C1,H;,BrNO ,
0 M=266.14).

Br(CH,),C(O)CH

SnCl,

Iz
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A 0°C, 7-F £-1H-"3"%131 mg; 1 mmol)/& 2ml =& F I ¥ % RIE#&.
F0°C, FhmwfH4HE R FEA2mI; 1.2 mmo) ¥ &iER&, RE, &
B RAMET R THHI 30 940, XA R 3-8 ABARA01
Immol)Fe A A FhL(1.5ml), E K EARFFHEE 24 o iF. KRB HHm sml K,

s BACRUERIEY 3 K, K 5ml. SFAVAR, ARBMATEREAR
FER . F3) 6 EARAEBETHTTIRQLSmg; FE=8%).

NMR 'H(DMSO-ds, 400MHz): & 8.39-8.38(m, 1H, F#4%#);
8.03-8.01(d, 1H, 3##y); 7.09-7.07(t, 1H, F#44); 7.02-7.01(d, 1H,
F#49); 3.82-3.79(t, 2H, CH,); 3.51-3.48(t, 2H, CH,); 2.43(s, 3H,

o CHs). MS/LC: m/z=266.03tr =9.84 min(&14 1).

% & @ X 8d) & £ & ST £ W, X ¥ B A T

#~(CHz)w [Q’]p [CCOYY )| Z’ 2

Oy/\ o (o]
\
N\ / A\ : AN .'Z
N N N
\
N \ :
N N

5 6. &8 X (L.
6.1. 8 3F 28 Ba)IRARABE(6):

\,

N

¥ R1
N + N

|
Ry e Rz\gi’(?/s” EE— RQ\giTSvRa

(8a) (6) U]

ERTFHREEAN, Sl TEITETY, #AB, 14 NaOAc, KOH,
K;COs(Shetgiri, N. P.; Kokitkar, S. V. Indian J. Chem, Sect B: Org Chem
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Incl Med Chem 2001, 40(2), 163-166), HRAEIEHMIEF], HlieRERAR =
KTEF, AR, Bl CEI—FRE, IAEERTFREEHN,
Bl —RFIRFEMRG, EAZAFREET R Fl DK FEREL
MBS (Novabiochem) X 7-F £-1,5,7- = f 74 3R [4,4,0] 2-5- 3% B E T H R
s B8(Novabiochem)iE/LALRF /&, T vA A8 X (8a) %) F AL Bl X (6) 9 #4
Bf. AL AETERTHAT 12-36 B, Hhet 4o KA (thiophenol)# 5
(Argonaut)feft ¥ 4-8 N TAB KL F B X Ba) R L 4. A BFRITRE
Jo, RABTERL, BRAARAEE Bk, R RETHES LA AW
3 ERTERAKEAAVRPESF ELAAGERERGEFELT, REGWA
0 BR, Flim = R TBATE 10-30 24, A LBE LB P AR A TE 16-20 )
i, ANEZRZBROBATHRIAZREB XGRS H, #LA
Amberlite X B B MR GAE, REERTHBEN, STk, LEATE
R—RETTRY, AERERAELAL.
FHH A 2-[3-(FEAS5-K)5- KX AH-124- = 4- K THEER E
15 (C17H19N4SCl, M=346.88)

o/k k
/J\ o]
Wl HN/&O NH, HCI

H HNGPr), (‘ 1 TFA H
Q\@/SH ¥ @ _’Q\QYSL@ 214tk Q\mk@

Amberlite

3/ HCI

S =53 R B (0.14ml; 1mmol). /&44F % :£(0.12ml; 1mmol)AnZ] 2-(3-
FES B -4H-1,2,4- =7 4-X) TEARE FEKTES(320 mg; 1mmol)
ETORKEEm)F ER, BERETRTHE 24 o), REAREE
0 H. FhSKFTRCmHFZATHEm), FEGERLEEBTHRIEL0S
4. REEA, BETFEP IS HETHE Amberlite M5, AR
RE LR BRI XN, BE5RALBREE#$EbILGBA: TR TE
FEE: 1/1). X BBHHATRL, B0 H A LB P 6925 % (1ml; 1mmol)
REFEZELERE., A ROARLTRE, A8k REHTLT

5 FHRE0mg; FE=23 %),
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NMR "H(DMSO-d¢, 400MHzZ): 5 8.22(5% s, 3H, NH3"); 7.66-7.63(m,
2H, ¥#%%); 7.58-7.56(m, 3H, ¥F##)) 7.41-7.40(m, 2H, F#k#));
7.35-7.29(m, 3H, ¥#%)); 4.46(s, 2H, CH,); 4.16(t, J=8.3 Hz, 2H,
CH,); 2.88-2.82(m, J=2 #2 8.3 Hz, 2H, CH,). MS/LC: m/z=311.13(M

5+ H) tr=6.51min(&4F 1).

12 A8 X R;Br 89 F &84 8a), TP EATRAREHA:
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6.2. 78 o -38 KB (8c) AR AALER (6):

! R1
|
R)" + N
\L‘ABF RZ\( 7/SH - Rz\g—z/s\/[z'?a"

(8c) 6) )

EENaMREGRHEESF TELARTE, TAAEBEXS)M a-£
BREAX B X (6) 49 #LBE, %A R TAT 12-24 A, ) e Xais
s HiRg(Argonaut) R A& T EA-F K TH R #H8(Novabiochem) 5 H.3¢ 4-8 /)
AR ET EFHEXG)R LY. BiFRTRE, RLER, FAREK
B4k, ERARATERBARW ERTEAZEAADRYP AESTL
FAWBERAELT, 1AGWALRE LR P HERLE 16-20 A,
R B R RIREGAAE, FERETH, TEBREHX.
10 LA B: 2-{[4-(6-R A T HK)-5-2-F K)-4H-1,2,4- = -3- K| b
A 1-[4-(= T A RE) KA T8 8 3 (C30H3sNsOSCl, M=552.19)

Z—2X

H)+ kam /ﬁ Xi@
) o Iy JLQA ~

ARELH LY 2RTABRE 2 —CEAER 13- FE-45-1,3,2-
Z R EMIEME] 6-[3-Q-AR)5-ARE-4H-1,2,4- =78 4- K| TER
15 A FEARTES(30 mg; 0.07mmol)E TSk m(Im)eER . HEFR
EEBTHME 0 547, REAZANR M 2-R-1--(CTERBEK|T
BF(22 mg; 0.08 mmol). ZRAMAETE THIF 16 o, T EXREHHG
(70 mg, 0.lmmol, Argonaut)feditd 6 ot ETF6) 2-38-1-[4-(=T &
FROVRK|LHR., ZRFRELEE, AELRRER. HTREETEREIKY,
0 FEERARAETFEOSmMmo)Y, REAMERELR T HERCMI; 2
mmol). FEARBI 16 1, RE#AITEREL. A EARTAETTRES
mg; & %£=63 %). MS/LC: m/z=516.40(M + H) tr=8.60 min(FH# 1).
1 /i X R;Br #9:£8(8c), L P HAA T R AH:
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5

15

6.3 A% M4bsh, TA%I%E 8b)R B X (8d)#1E1LAT A B IRAKHM
B (6):

R1 R1
| |
R3 N N
~gr + RZ\ﬁ_Z/SH - R2\§_Z/S i

(6) )

HRERRXCHE LY 2-RTAEZRA2-—TERA1I-—F ALK
1,3,2- = R 28 72 MBS (Fluka) B LELR T &, 2 BE 4k 514, @ X (8b)
9 TA g8 3l K (8d) 49 18 ALAT A M BAK B X (6) W9 ALEE(6). R EE
BFH#AT 3-6 BT, EEFRERE, BRBARE, ARBRELSL,
AR RATREARAF ERTAEKEALA)VRY ZS T LOBRERY
WA, REHALMECER T HERLE 1620 1 of., XHFRZHR
EHXGRETW.

£ C: 3-[3-{2-(H-% R 3- X)L X1 A & & }-5-Q- &
#)-4H-1,2,4- ==k -4- 5| R B 3 BR 3 (C,6H,5NsSCl, M=478.06)

s X
/ QE/\/ PS-BEM Hji H)NH
\7’ N OQ YVYQ “\(\Y\/\EQ

T 10 3-[3-{[2-(1H-"3"k-3-£) T E |5t K )-5-2-F K )-4H-1,2,4- =
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w4 K] A R R T BT A B8 (C3 HasNsO,S, M=541.72)

ARXLH LG 2-BRTRADRRA 2 — A RA 13- —FE-£25-1,3,2-
ZR AR AMEEW091 g, 2 mmol, 2.2 mmol/g, Fluka)#m%| 265mg
(0.66mmol) 4-[3-2-F2)-5-FIRE-4H1,2,4- =78 4- 5| THREL T8 T

s BREAKDOEALHISmMDFHEFAREL, ZEFRATRTHME 10 540,
KRG R Hm 3-(2-1 F £)%I%(149 mg. 0.66 mmol). FF MR B ROMAT
BTHAF 4D, REETE., RXGRARAZRAXE R ELLTRT
B/ RIR 2: 1), AR5, B A RK, § ERGHHATA ZTHR0249 mg,
FE=T0 %).

10 NMR 'H(DMSO-ds, 400MHz): 8.41(% s, 1H, NH); 8.01(s» 1H,
F#&t9); 7.99-7.96(m, 1H, F#%49); 7.92-7.91(m, 2H, F#%89); 7.69-7.65(m,
2H, F#%&4)); 7.60-7.57(m, 2H, F#&&)); 7.39-7.37(m, 1H, F#k#));
7.22-7.20(m, 1H, ¥#4)); 7, 14-711(m, 2H, F#%H)); 444K s, 1H,
NH); 3.91(t, J=8 Hz, 2H, CH,); 3.70(t, J=5.9 Hz, 2H, CH,); 3.33(t

1s  J=5.9 Hz, 2H, CH,); 2.99-2.97(m, 2H, CH,); 1.61-1.57(m, 2H, CH,);
1.42(s, 9H, (CHa)3); 1.36-1.27(m, 2H, CH,). MS/LC: m/z =542.36(M+H)tr=
11.07 min(£&4 1).

T2 3-[3-{[2-(1H-"3|%k-3-2) T & s £ 1-5-(2-A &)-4H-1,2 4-
Zea-4-JK 1 7 B 38R 2 (CoHsNsSCl, M=478.06)

20 OB & 3-3-{2-(0H-% R 3- X)) T X AR XS5 F
A)-4H-1,24- 272 4- K| AR RA FHRRTEABETFAK-RKRFTRGm)F
FEEQm)Y, REEZERNMEBRAE LR P RS Iml). ZREWBE
FH A5 o4, RERK, FRNABERARRITAETIRASS mg, FH=94
%)

25 NMR 'H(D,0, 77°C, 400MHz): 8.59-8.56(m, 1H, % #9); 8.51-8.49(m.,
2H, F#49); 8.41(s, 1H, F#49); 8.19-8.16(m, 2H, F#%44); 8.04-8.02(m,
1H, #%69); 7.96-7.93(m, 1H, F##)); 7.87-7.84(m, 1H, FH#ké);
7.68(s, 1H, ¥##)); 7.65-7.63(m, 1H, %#%#); 7.58-7.56(m, 1H, ¥
#%4Y); 4.28(t, J=8.3 Hz, 2H, CHy); 4.17(t, J=5.5Hz, 2H, CHy); 3.72(t,

30 J=5.5Hz, 2H, CH,); 3.14(t, J=8.3 Hz, 2H, CH,); 1.92-1.85(m, J=8.3
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Hz #= 7 Hz, 2H, CH;); 1.82-1.74(m, J=8.3 Hz #= 7 Hz, 2H, CH;). MS/LC:
m/z=442.26(M + H), rt=8.14 min(&4 1).

##RiA X RyBr 4885 0, BT EHBL)REBD), LT RA TR
R; A H:
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0 o]
N
\ N\ ‘
N N
N Y
1 \
N ! \ * \, !
N N N

6.4. Rz &A BLECE b6y FLARF 4
1 3B X(6) ) ABE, 9 3 FTUFIEXKMLEY, Flde Ry AKX
_CH,-C(0)-NH-(CH,)-NXY #9 %, ¥ m. X Fo Y T & AT 2L,

R Ri SRy R1

N a R2 N s. i o MM N 14

RZ\\E_E/SH + |\/”\?\—» \(’\q‘rﬂ)/ \/I(Ok S Rz\«Nrs\/[LOH - . M\(,\_B/S\JLH‘R‘J"
N—N

(6) 0

6.4.1. BREIRK Ao By b KIE:

R1 R1
! 0 f

R2\«NW/SH+ I\)OLO RZ\('\:(?/S\AOK > Rz\«NW,s\/E
N—N K N—N

{6)

TEJR TR, Blde — R TR = F X F oL T, &AM, ¥4 NaH,
REALEBRELHE LN 2-RTABPRE2-ZCEARX-13-ZFE-28
0 -1,3,2- =R 2 R RPS (Fluka) EARR T E, TR B LR LERANE
K(6)HHBE, ZB A TR THAT 12-24 10, RE, EREBRESHER
&, BHATATRE. RE, ERTHEER, #lewikhiiT, £
TR T A%, Fléeif KOH XA RMEKERLE 3-6 0, RIFFEK
f%&(Baldwin, J.E.; Adlington, R.M.; Ramcharitar, S.H.J Chem Soc,
is  Chem Commun 1991 (14), 940-942). A ZEH, B EBKERF R, &
FAANER, FliolBR LERREFIIAENGER, HELMILELEMET
ATFERGTE].
#1416 {[4-22-=FK A TE)-5-2-F A F H)-4H-1,2,4- = -3- K | At
A TE(Cr0H2sN;0,8, M=479.61)
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Y
g - O oo O

,\N SH ! NYS\/Z( N S\/E
seRts CO T g

K5 A48(0.4g; 10mmol)inE] 4-2,2- =K K TH)-5-2-F X F
£)-4H-1,2,4- = -3-5iB5 (dg; 9.5mmol)iEF =& FR100m)#yZERT; %
BRAETBTHIEI0 047, MABRTEZEA.2m]; 10mmol), & RAH

s AETERTHIE 6 K. EARRSYAERMEARGOM)RAE, RERAILFR
fedhE R (0m) R, REAAMAN., BIRBAFB B ML (1g;
27mmol)E F R K (40ml)#) 5 & Ae E) K G M5 T 9 £k (80ml) 4955 &
b, AFARASWETBRTHRIE4 DN, REEHN, REBMERIFELER,
E 2| pH MM, APEAA LB LEGIm)RRAKX, SHFNME, A

0 FRERAAT R, Wik, RA, FRGEARTAETRC FE=4%), R
BERTRESTR,

NMR 'H(DMSO-ds» 400MHz): §12.92(%. s, 1H, C(0)-OH);
7.92-7.90(m, 1H, 3¥3k%4)); 7.83-7.81(m, 1H, F¥#%#9); 7.55-7.37(m,
4H, F#%#9); 7.34-7.23(m, 10H, F#*49); 7.11-7.09(m, 1H, F#%

15 #9); 4.64(d, J=9 Hz, 2H, CH,); 4.38(t, J=9 Hz, 1H, CH); 3.96(s;
2H, CH,); 3.92(s, 2H, CH;). MS/LC: m/z=480.28(M + H),
tr=10.75 min(&H 1).

6.4.2 k1845
||?1 I|?1 °
N
RZ\(N)/S\/E ¥ HNg — e W/S\/KN/RJ'
\_& OH N—N N
(U]
20 KA 2365 KA R F % (M. Bodansky, The Practice of Peptide

Synthesis, 145 (Springer-Verlag, 1984)), #ldefW & kvh. —HR TR
—WRAEERY, AEASEA, AR TARL_BEDCO). 1, -FEL
Z ko (CDI)(J, Med, Chem. 1992, 35(23), 4464-4472). 1-3-—F RHEH
2)-3-ZAHA— T L #3E (EDC 3 WSCI)(John Jones, the chemical
25 synthesis of peptides, 54 (Clarendon Press, Oxford, 1991))35% £ ALK
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= el 1- K- - = - 5 R -4 (PYyBOP)(Coste, J, ; The-Nguyen, D, ;
Castro, B, ; Tetrahedron Lett 1990, 31, 205)4 4 &TF, T AfFEE X (D)
A4, )4 Rs & X-CH,-C(0)-NH-(CH)-NXY 894 H, R+ m. XF=
Y wiT @A AN, AARESLEFEEIDNILESH.

5 ZHH] D: 2-{[4-22-=E X TH)-5-Q-FAAF X)-4H-1,2,4- = =-3-K]
Bt ) -N-[3-(4- F Z-1-7% ) A K ) TBUE(C37HNsOS, M=618.85)

X AR A = ek 1A -F-= b R A -85 (52mg;  0.1mmol) 4w 2|
([4-22-—F X TE)5-Q-AEA T X)4H-1,24- = 3- K | L K} LR
0 (48mg; 0.1lmmol)iEF R FRGEm) ¥ 4R T, BERAETE THH 30
o4, RERM_FAL-TEGSHL 0.22mmol)#= 3-(4-F E-1-%%H)&
B(20 p1; 0.12 mmol). ERASHERASZRETHIF 16 I, REXEN,
55,08 4 R IR A Gk AT HALGRBLA: R T B/ T BE 95/5). Ma%
KB, 1336 BARSEAT A T T R(Tmg, F%E=11%). MS/LC: m/z=619.41(M
15 +H), tr=837min(£4 1).
#AT TR R EMGEA:
/7 'L/\N/\/\ .

NN~ .
AERER —ABHRRLAN 1 AWK RPN EFE, AREE

F € 6,34 X R-NCS 8 FF BB 5 X R,-C(0)-NH-NH, 49 BLA R,
0 HEFRFREANEBIBEAGEL, FRTEXGNKASY:
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S

H
R1. J\ _N R2
NN
© ()
3t X (GHLA W TARATHRAE, 3485 6 X (6) Lo

R1

|

N
R2\§_'{7/SH

12 X (oYL ad 5 T RALE B :

5 A)X Br—(CHy)[Q' 1y [CXY)mwZ 484, £ F n’=1, p=m’=0 #»
VEAENERENEL, EESTLAENBETREIRPERIEAX
(DfLet, K

B) X Br—(CHy)»[Qlp[CX)W)wZ’ 84t &%, X F =1,
= C0)-, Em=0F2EAMBRREHEL, LiEas T LAEYKER

0 =R EFEAEGXNOESH, K

O Br—(CH)w[Q 1y [CXYY)wZ’ ¥4EH, £F Q. X, Y. 27,
. phom’ EFATBRELGEL, AESTFLAANBRERERYER
Bl A8 B 64 X(D)eW .

AERAH/AD I RAFAHBEEHR. B, LARKKAGLES |

15 A—FREFFARBEZTRERFHESHE, BNTRGHEH KL
P4 & K BE o E O S BB A .

Hk, TTAERESEH LR VA RKL ALY, SNATHET
Blde L EHP R ERER, ABRFE—FAEFERBELZHRGREXR
KA.

20 T & RS Rt KL A A B F R AR,

ALK et 5 & B IKAK 1T R K8, JF LK s qr A st it
v RARE &R R R KA LT RIEHNA EXLL.

AWFEH —ANE R BHEESY, CNEFHEHEMASHE ) —
it @mE XX 1 ed, [IETEXN IS EHFLETHEZHL

5 MU A ABR G A i3k, HAAWME QIR F ETHZ KK,

(6)
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A= Phosphorus, Sulfur and Silicon, 2000, % 164 %, % 67-81 R ¥+
AT X144, £+ R AKCH)-W, WREDHESKREL, R,AK
AFRE. m-BEES 4w K, R: REEBET, X R; ’Ri‘(CHZ)Z"W’ i
W REAES L, R ARk p-RESF R REERTF, [2EMARKHL
5B R R AbiA ey, IR RAX S G IEAT T,
B, KXAYHE—NBQYR—FEHasd, CERELEREY
M E ) —Fr e FiEE XY, HEA WL QIR F ETHRZHBK:

I'

FEH BINHRT X, oA XNk H Xegas, L.
R''» R & R AH ¥ 6 — A& B RE A -(CH)-[Q],-(CHy)-NXY
R-(CHp)-W 89X H, P
WREEHES —ANRE T HRIRRA;
s Q R&-0-. -S-. -C(O)-NH- —C(Z)Z)-+ FAR(C3-CHFIL;
ZoFn 2o S RAERT . EhFRRANEE. (CC)RE
ALK, FrE. -C(O)O-R %-C(0)-NH-R';
R RER(C-Cofi . FEIFRE, XEFEMFRAATEIM—AN
AENLAC-CoBR. £X. RF. AL, RE. KA. (C-Coiik
20 BEFZ((Cr-Co)bu ) R A 6948 Bl K R Bl AR AR
RBE(C-Cott k. Tk FRA . RFEREFEARE, HEFH,
TR T E o RSB R IAR — AR S ik f (C-Co L. £
A.RE. AE. RE. RA. (C-CoR A RE A= ((C1-Cob ) R
A8 ) A B AR BRAX;

25 X fo Y I WREERTF. (C-Cok. (C-CoBA-HA R L
ARA, KXY SENERGRRT—RMUKALFRL, SELIBK
(C1-Ce)bt L BAX;

pAREOK1; nAemIRIHAKEK 0-6 F 69— A 5k,
HAANFE R R 2 AR X -(CHY) [Q', [CXNY) | Z' ¢ A H, o
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Q'K %&-O-. -S-. -C(0)-» -NH-. -CH=CH- H-C=C-

X' Yo 2B I RREAERT. (C-Colik. (C-CoBE. (C-Cy)
REAFA. Fh BA. (CrCoRAREF=(CrCo By RE. (C-Cy)
Hh. RRRE. FERAFE ATAGLR:

O\ 0] O 0]
o
OO0 O
N\
0
¢

r=1. 233

5 T (Cr-CHIRlt k. A, FEfLFEERMB—ANXES NiL
B-(CHy)-X"-Y". £K. &, AA. A £, (C-Cot L RAA
Z((C-Co)lt ) RIAE 6948 Bl R R B BRI

XK E-0-. -S-. -C(0)- -C(0)-0-. -SOp-FH—AH4E;
Y REAE LA — R $ A HE R F) B &R (C-Cobt ks K

0 ARSI —AK S AN B (C-Cot . A, %, A RE. &4
(C1-Co) Bt AR A A = ((C-Co) 3. 22) BRI A9 A8 F) K A B BRI 49 55 A 3,
xR,

pAREORKR1, Hn'. m'#F q' Bk 0-6 b o—A%H,
AEAG YA AT AN BAK, #deih . SR, RAl. BE

s RAAR., A H BB ARG o A RBEERAS . ARIRER4E. B a. . SUIE.
WA, H. R, HRE. TALEEL. RTFALLETH. RUHEAH®
BT Fa g,

SH KK RS BB VLT A RIK, FloiEk. L&, &
B RAE R . A3 RARBART AR A oK, FAEH, bR =T,

20 VAR REILBIGRAY, ERKFRWT HFE L THERGEIAEH.
RERAREASHTAR TR, BEARKLTESN, LHASGHELTIUR
ki 5 XA,

AK PR B T AL GG PTA B FREARRERS LARLA RBEARARK
RAR BHthESL. Hob, A EAGEEA P HAELCIAHRFE S
25 BARFIALRLY,
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FEH S
WREBETEEHS A, B. CFo D FIBENTRAIGRLANLER
SHiLEAETERAT.
i b AL TT VAR ) R RAR &3 (LC) IR H vA 9 F A & B 18] (tr) »
s AFEERMS)RR, AT EMH) RAE. sFR#E, ARG RF
B 4938 9 A% Jf B4 (Micromass, Platform &), o8& AL 50%25-4 0.8

Da.
ik L ) 69 AR e T
FPBLF: A K+0.02%ERTE; B: T
10 £ 1(C1):
T(min)| A(%) | B(%)
0 95 5
8.5 10 90
10.5 10 90
10.6 95 5
15 95 5
#Aik:  1.0ml/min
#AEE: 10pl
iR
BK(% UV): 220 nm
Is #£: Uptisphere HDO 3 um 75 * 4.6 mm i.d.
£ 2(C2):
T(min) | A(%) B(%)
0 100 0
6 20 80
8 20 80
8.1 100
10 100

Jik: 1.0ml/min
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HAE: Sul

o
E R

K K(% UV): 220 nm
A#£: Uptisphere ODS 3

m 50 * 4.6 mm i.d

TREAFGFH T
FA | R | Eak | AN | S| KN
1-15 1 163 - 164 1 374 - 466 1
16 - 30 2 165 -191 2 467 - 489 2
31-45 1 192 - 210 1 490 1
46 - 59 2 211 -213 2 491 - 495 2
60 1 214 1 496 - 533 1
61 -81 2 215-234 2 534 - 537 2
82 -98 1 235-236 1 538 - 551 1
99 - 145 2 237 - 260 2 552 2
146 - 151 1 261 1 553 - 582 1
152 - 153 2 262 - 269 2 583 -638 1
155 1 270 - 368 1 639 - 708 1
155 -162 2 369 - 373 2

F) b 3% ke L AAARIKIE LiE T, AETHEALTEHRREZAFRA
AZBRYTEE GRH.
EHXHA R, RyF Ry AN, X;. Xo# X; A %5‘“’&%\1@.5\(1)

AR THRS.
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R1 R2 R3 RT MH+
NHZ O’\O
\\ \ >\ Hij 7.46 355.23
1 ¥ X, (
OO
2 &/) >g\/© 7.39 375.27
%
Nl“l2 OO o’CHJ
3 )Q/J ! x,\/© 7.11 405.33
%
NH2 OQ 0\‘N‘—0_
4 ¥/ ! &\/@ 7.17 420.33
%
OO F
5 /J >g\/© 7.29 39321
X %
%
H,N HC
6 NN I : 726 | 38936
NH F
2 OQ :
7 X 7.70 44321
X %
NH, N i
8 /J g véy 702 | 40033
X/ %
O
9 /// ><3\/©/ 7.30 389.29
X %
NH2 O\\N..O_
10 /J ‘, av© 722 | 45035
x| \Xz H,c’o
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|

W

02827624. 8

451.36

425.35

438.32

505.32

449.37

311.24

341.21

325.24

356.20

7.72

7.50

7.14

7.56

7.75

3.71

3.84

3.97

3.86

)

CH,

(J
S
< o
> v o X X < >
3 1% |8
ﬂO ” NS |y
~K Wz z : \/\x1 . < . < . < . =<
= ///x N ﬂx Z /| |2 |2
= x < ) 2 2 = ® 2
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NH, %
20 H ©\ é 382 | 35620
X %
NH, ®
N O] B
21 o 3.82 369.21
X % d
NH, X
2 H Q\ é 382 | 32920
X % .
NH, %
O] 3
23 ) X 362 | 33622
NH, %
F
24 | ©\Xz é 379 | 32917
NH, %
25 } Q\Xz Ité 460 | 367.20
NH, %
26 ©\ é 337 | 389.16
X %
NH, x
27 ©\ é 399 | 32525
X %
NH, %
N CH,
28 | X ) 390 | 386.10
NH, %
29 Q\ é 436 | 379.18
d % =4
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i

W

02827624. 8

o [o%e) — [\l — [e’e] 0 (o\] (e o
~ N “ e N “ —~ « A e
— — — O N w [#) \O ) O
™~ = =N S =~ o~ I o0 ~ I
on o o <t on o < on o <
> — on N — — — o ~ o
& @ S 3 N — C o N —
I3e) ~ ~ ~ o~ r~ ~ N-] =~ ~
\ N ms
O T [e] - ,
P hw \‘_N w = nw
& O o’ w V Q
<7 o \
Y S
, NV J e T
& ol 3 X b X X
=
<13 | O |0 [CO [T [0 [0
/g > \ s

X,

30

T~

32

33

34

35

36

37

38

39

76



02827624. 8 oW P ZE60/129T

~ :
40 HN 764 | 43733
X
HN /s
2 1 O
R I B e
%
H N"\_— % )
42 % ((j\cm 7.45 389.37
¥ F
HNTN-X,
43 % p;o 7.04 424.30

741 411.33

44 %

7.48 491.29

HzNz

45 % 7.73 435.35
NH,

46 X 3.87 341.25
NH,

47 X 3.95 371.28
t @ N :
S e D

48 L 0 4.02 386.18
& Ol .

49 S o § .

20 3.98 386.18

(i
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e
% 9
50 % "o J 396 | 399.20
X, P
HJC
NH, Q\ %
%, ]
51 "0 Mo 3.96 399.20
Xl o‘cna
NH, %
%,
52 "o é 398 | 35921

X

Pl P

<

NG
53 HC~o 4.02 35524

x

NH, Q\ %
%
54 \ o d 4.20 375.18
X a
NH2 Q\ X5
%
55 I\ Mo éF 3.90 359.20
X
NH, *
N &
56 o e 4.83 397.26
X R e,
NH, K
H e Q\xz
% 7
Ol o
% J
58 H o o) 3.54 419.23
X 075
Ol o
H,C<, %
59 Lo é 4.14 355.24
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NHZ H,C—o 0’_\0
60 sz (@ 757 385.23
X %
61 % é 4.09 345.08
X,
NH, CI\Q\ *
A
62 . 4.16 375.05
X HC
63 % é 431 | 35906
X CH,
NH, CI\©\ *
64 K! % é 423 | 39003
X' O"N\\O
NH, CI\Q\ *
65 '\ % 419 | 390.04
% &
NHZ Cl\@\ K\
66 % ;O 420 | 403.19
% o
G B & O
67 % o 417 403.02
X b
NH, a X
S TO. ~
68 402 370.06
X,
69 % é 443 379.16
X‘ Cl
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|

W

02827624. 8

[ \O v (] >~ g \O o~ o I
S S S S S S S S = S
5] =) o o — v = o o~ o
— - o — o (=) Al e~ ~ (=N
< P <t < < o " o o )
o e e e on o e e} = N
o < N © < N N ) < —
~ < < < < < <t ~ < ~
1
1 ° 0
z -
Y , - =t
< 7 Q " O S %
‘ ()
w Fas
e & P P AUV & o &
+, Vﬁd O *
| JZ=o X r X
o
> < 3 < < Y 3 < ! X

cl

Cl

Cl

cl

c

cl

Cl

Cl

cl

cl

l\&'
X

l\\l:
X,

70

71

72

73

74

75

76

71

78

79
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e CI\©\ 2
N
80 } % % 4.08 407.99
F
NH, 5 X
RGN [
81 S)g % éﬂh 454 | 41317
NH2 o 0’_\0
\\ \Q‘Xz
82 7.74 189.16
X %
NH2 O/CHJ O/CH3
/\/ i"ISC\
83 X ° % 6.55 401.32
%
P £ %0
X H,(:\0
84 X 6.62 41631
X
NH, ED F
0,
/ HC
85 % 0 X 6.70 389.20
%
H,N &
2 —\VXI Q Hﬁ@
86 o 6.64 385.37
He Oy d %
NH2 O/CH3 F F
S~ " !
87 X o X 7.11 439.21
X
s~ " { I
HC,
88 N °‘Q % 647 | 39630
X,
NH, o CH.
/// S \/@
X MO, ) %
89 N 6.79 385.29
X
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NH, /CH; Ogy-0”
/_/ é
90 X ““C\o«Q XWQ 6.68 | 44632
% He®
N HC.
3 \OQXZ O
91 % O 7.21 44733
H,C—O 5
NH, £
o)
/ HC, ‘
92 X o@ )g 696 | 421.32
X,
NH, o, CH,
r~ °
93 X He A )g\/@m 697 | 399.37
% 3
SIS e
(@)
94 N j@\ % - 6.57 434.30
H3C\o %, OfN\O
NH, ot
r ° e
95 % *%C\o/\@\ & 6.73 371.28
%
HzNZ H3C /Q/Xz /
\O e
96 73 7.23 44536
X e <L
x1 S
\\\NH /—<:> bw"
97 2 % b 6.99 376.33
)(1 %
T\, ) Q e
98 2 % 7.65 407.36
NH, HG X o
- |
99 ){ % 6 418 | 36931
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NH, %
- -
100 s7 % 4.07 34527
X
NH, ©\ Ko _-CH,
101 H/ % 6 4.08 33931
X,
NH, %
N
102 S 421 365.21
X a
NH, %
O
103 S 3.82 356.23
X, I
NH, %
-
104 57 % o 4.87 387.26
X M Ny,
NH, @\ %
% CJ
105 H/ s i 445 381.23
X LJ
NH, /\/\/\Xz X\_CH,
106 e 4.61 347.36
X
NH, X, X _CH,
107 H/ : 6 455 359.34
X,
J R G G
108 5.01 42133
; L)
IR
109 < o 3.54 383.19
X H,C
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NH, % K ~CH,
110 (r : é 423 35331
X,
NH, %
N N
111 <~ 465 | 38927
% o
i &
112 J e o 4.51 42024
X }
NH, %
J o
113 % A 447 | 43325
X N
e ‘
114 H/ é 453 | 39324
X % F
NH, O %
115 K( é/; " 433 | 400.25
s X
116 J % d 422 | 359.22
X c
NH, HG %
/N
117 e % 434 382.30
X CH,
N HG N
/N
118 e X 427 382.30
X
NH, HG x,
/N
119 e % g 4.14 386.29
X
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NH2 Hg(_i %
/N
120 He % ‘ 466 | 43629
X Fr
NH, %
O3
121 o % 4.13 329.29
X, CH,
- BN X’
[\
122 H/ o % 3.96 360.27
X o
/ A\
123 J 0" % o 3.94 373.26
% we®
NH2 @ % CH,
124 H/ o” e é 4.04 329.29
X,
NH, & %
/ \
125 J o” % i 3.91 333.27
X,
" BN :
[\
126 H/ o” % i 447 383.24
X ot
NH, O\ %
[\
127 H/ o” % " 3.78 340.29
X N
NH, @\ %
128 H/ o” % he) / 3.47 393.23
=S
X o
NH, ,CH, %
(o]
J ¢ é
129 5. 4.45 399.31
X HC~go CH,
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NH, LCH, 5
o
130 H/ Q\xz é 435 | 43030
X, HC~q 0Ny
NH, ,CHy s
[¢]
131 (I/ sz iﬁ 429 443.32
X Moo et
NH, ,Cy X\ _CcH
132 H/ b\& é 437 | 39931
X, FC~o
NH, ,CH, %
o]
133 H/ Q‘ é/ - 426 | 403.27
% Mg
NH, ,CH, %
o]
134 J Qé dﬁ» 476 | 45329
% HC~o Fe
H/NHZ O,CH.. ’%w
135 Q\XI 416 | 41028
X HC~o i
NH, /CHy s
[e]
136 H/ /@ 3.90 463.28
X Hewy” % H)geso . '
NH, ,CH, %
Q
137 H/ Q& 4.48 399.31
X, HC~g HC
NH, 5
(s
138 H/ 4.57 389 31
X oty
NH, %
(O
139 (r é 4.46 42028
x1 O"N\\O
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NH, .
(s A
140 J . 440 | 43329
X He?
NH, O X CH,
%
141 Kl/ ' @T 451 389.31
X,
NH, X
()~ F
142 Q 4.39 393.28
X,
NH, %
(s
113 H/ @ 4.87 44330
X &
NH, %
(s
144 f( @ 428 | 400.28
X i
NH, %
(s
145 J wé 4.01 453.26
X >
HN P
7\ X
146 H,N 6.11 346.28
X X
HN CH,
y
147 W\ H,N % o 650 | 33435
X, X
H,N
N ~x | o
148 H,N 6.37 354.30
X, K
HN
149 H,N . 6.17 328.30
X %
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HN HC ol
X, o
150 H,N 5.73 336.28
X, X
H,N %
151 ) 6.30 352.30
\ @
X, X
\/\/\NHz Xz/\©\ ~CHs
152 © 3.52 383.19
X % N
153 ?Q Q 3.58 | 413.18
HZN CH, %
o\©\ Lo
154 x 7.99 523.30
X ! x
\/\/\NH NLO‘
155 ‘ /©/ 3.60 384.15
X
X X Ree
156 J/r © Q/ 366 | 414.14
HN o"NQO X
s %
"1\/\/\NH2 \\
157 % 335 345.16
X )(2 HCL
158 J/// @S d 340 | 375.14
HN == %
CH 5
Xt\/\/\NH2 / 3
159 X 274 277.19
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jr K X o
|
160 HN CH, 2.84 307.18
X
X /\/\/\CH ;
\/\/\NH 3
161 e é 3.93 347.26
X % HC{
162 J/r f) d/ 3.94 377.25
HN He X
NH, H,C X,
163 H/‘ k\\L \/K@ 8.04 400.37
X %
NH, H,C ’Q\/Q
164 H) \ 825 | 50133
X, % @
X X,
\/\/\NH ’S/\O
165 ‘ 3.85 359.25
X % Hac\o
166 fl/ Q) Q 387 | 38925
HN X
X %,
\/\/\ " Xz/\©
N
167 ’ 3.50 353.21
X %
HzN/\/\/ O @\/X:
168 ' 3.94 403.18
X % ot
HZN/\/\/ O
169 ' N 3.98 433.21
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X X
AN N Xz/\©\
NH
170 ’ OH 3.04 369.20
X X, H:iC\o
171 ///r D) q 3.12 399.18
H,N HO %
NH, %
172 H\ : % é 390 | 33920
X
NH, %\
173 \ : & - 407 | 369.16
X, He
NH, %
174 i : % éN o 4.08 384.10
" ]
NH, %
175 H\ : % g 408 | 397.11
X o
NH, X
176 H\ : % é 412 | 357.14
X, F
NH, %
Q\x2 =
177 3.90 364.13
X,
NH, X
178 H\ : & d 432 | 373.08
X, cl
NH, X
179 i : % éﬁ 406 | 35715
X,
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NH, X
180 H\ : & F\}é 454 | 407.25
% !
NH, %
181 H\ : % é\ 394 | 36430
% S
NH, %
182 Kk, : & é 494 | 39517
X, MO e,
NH, %,
183 H\ % °\”~éf w !l 414 414.09
X, o
NH, X,
184 H\ : % é 458 | 407.08
X N\
NH, %,
185 H\ : % 451 | 389.12
X,
NH, X,
186 Kk, : % é”ﬁ 422 | 35307
X,
NH, X5
Ok
187 . 451 367.17
X oH,
NH, o
i,
oL | 2
188 i % ‘\/@ 4.00 402.06
A F
NH, X,
Ok i
189 % N 447 407.25
X
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NH, X,
190 Kk, : & é 414 | 35729
Y F
NHz Q\ X,
E
191 H\ % & 431 371.14
X cHy
NH, o, -
()
xz
192 i X, 7.96 433.90
X,
NH,
COS "
X
193 / 7.80 413.93
)
X, N
NH, X cH,
194 H\ % 6 8.01 402.95
X,
NH, O Cl
Xz X,
195 8.15 422.88
X,
NH, N
O X’\/O//
X
196 7.83 413.93
X,
NH, F
F
>s ]
197 i X 8.28 456.90
X,
NH, O /7
“O ~X,
198 X 7.83 413.92
X,
NH, H,C
COS | ~Or5
199 & 8.57 445.02
X,
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O[O
200 % 8.03 403.02
X,
NH, S0
- O
201 H\ % 7.99 463.90
% O
NH,
“O )
X,
202 \ t 8.51 464.93
k )
203 H\ * Xa 8.25 438.94
X
NH, H3C
204 k% ‘ % xﬁv@ 8.04 402.96
X
NH, F
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X

T I~

552 3.70 32520

X X

o [ - Y

553 ® \ = 8.09 52034
» SR

554 O N 8.50 479.30
,\ ) . . .
S o @R

555 <) N 890 | 52130
X, % :
b o

556 0 . 8.95 465.33
O N7 \ & N/\C

557 W =% ne " 790 | 45820

X,

20 Satas

558 C) X s 8.40 619.30
50
/© \/\/x3

559 ) 839 | 40131
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X, H,C
\\N/\/Xa
560 ) 8.71 44335
X H,C
% X
O O \/\/NHz
561 O f 8.30 461.30
X,
T
562 ’ 8.70 493 .30
X1 X, CH3
o N\
563 \ O NH, 8.80 437.29
O
564 O = 821 54233
X
X, CH,
T
565 . ) HBC) 9.50 | 505.20
E-O SN
566 O O \L 8.74 462.93
X NH,
OO SN
567 O O \L 9.10 463.30
% NH2
O N e
568 O = 8.40 554.20
X
O v N/\/&
569 O = 8.38 554.33
X3
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C ¢ '
570 O b e N 9.40 521.20
X, \Q\xz \\CHa
NH,
CH
571 \Q\ ’ 6.90 398.20
X % CH,
X, H,C
0
572 o ) 8.68 429.30
X H,C
X, %,
O
573 8.72 437.26
c X NH,
X H,C
O N/\./)S
574 O ) 9.05 479.34
(@] X; H,C
X O Hac\\N/\/x3
575 ' 8.62 43134
X H,C
x\' )
576 \_ 8.31 375.31
L e NH,
X,
() X
577 ' N 8.37 415.29
X;
% X
O O
578 ' 8.72 43931
X NH,
~) () %
579 \\NH 8.68 425.29
X 2
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S o o
' O = 8.16 530.37
X
X HC
O \\N/\/Xa
S
581 ' = ) 902 | 47329

580

N e
Fo N CH,
8.90 487.20
582 X, \Q\Xz HaCJ
"
X, X
583 \/\/\NH2 0\@\ \/TQ 7.84 422.16
% N
X
584 >q\/\/\NH @\L V\E@ 795 | 42018
2
X, N
- PR /CH3 —_ _)(,3
X, MG ]
585 \/\/\NHZ b \/TQ 7.90 482.20
TN * N
X‘\/\/\ Y .
586 N, Hac)ﬂx \/T@ 8.35 44821
2 N

X
X1\/\/\ c
587 NH, |
X, N
y X
538 \/\/\NHZ %\ \/KQ 8.22 448.13

¢ X,
X N
589 SN || v \Q\X L, 781 | 43519
2

8.22 460.08
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X’\/\/\ ) )%\/YQ
590 NH, \ . L, 8.90 597.10
K\/\/\NH Q X,
591 ’ o f 8.30 496.20
N
R N F O ®
NH X,
592 2 @ VTQ 830 | 460.00
N
)(1\/\/\ O X3
NH *
593 2 [ 8.30 486.20
HC~ g N
X e x
\/\/\N /\i\f 3
594 H || o7 | 7.98 437.15
X, N
X1 Br Xa
\/\/\ \/\EQ
595 NH, ’ 8.07 470.06
X, N
X Br %
596 2 X, | 8.07 470.08
N
597 i X, 1 791 | 406.20
N
% cl %,
\/\/\
598 NH, | 8.02 426.13
X, N
X " %
599 \/\/\NH2 @ W 7.93 406.19
. N . .
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X, OQN"Oi X
\/\/\
600 N @ ! 8.00 | 43720
X, N
XI\/\/\ o &\/Y@
601 e H,CPﬂ ’ 780 | 45220
X, N
)(1\/\/\ F FF xs
602 NH, i x \/KQ 8.58 528.16
X1\/\/\ F XG\/@
603 NH, X, ’ N 7.88 410.16
)(1\/\/\ FXF X
604 || F O\©\ \/T@ 827 | 47617
X2 N
X "~ %
\/\/\ F
605 NH, | 8.19 460.15
X2 N
606 Nk, \\‘Q VTQ 809 | 42020
x2 N
X & %
\/\/\
607 NH, . ’ 7.99 452.19
HJC\O N
X | %
NN
608 NH, | 8.14 518.07
)(2 N
NH |
609 2 X, . 8.15 518.07
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%5
x‘\/\/\ \w
%
NH |
610 3 @ ) 820 | 47220
: 3|
\/\/\NH X, I
611 2 Q N 8.20 456.20
X " %
612 2 O N 8.00 485.20
X |
613 ™ Q ; \/\E@ 820 | 460.20
) . :
Br
614 NH, xz VE@ 850 | 520.09
X'\/\/\ % *
615 NH, \ l 7.90 445.20
N N
616 NH, ~/ %, / 8.16 443.18
) : .
X X,
\/\/\ 72
617 NR 1\ X, / N 7.55 443.18
X J &
NN % \ \/T@
618 NH, < SN X, . 7.90 443.20
X1 /N X3
619 \/\/\NHZ - \ X, \/YQ 8.00 443.20
\ . .
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X
X 4 ?
620 NN S . VT@ 830 | 44320
N N
X | X
621 \/\/\NHZ VT@ 8.60 410.10
X2 N
X X,
\/\/\NH X, ]
622 3 8.10 431.10
N\ _N N
X1 Cl
\/\/\NH O
623 : X, e 8.50 479.10
Br
624 NH, Xz \/TQ 8.40 520.10
N
O—CH,
625 NH, %, 1 8.10 472.20
N
X x
\/\/\ Q O\
626 N, X, L C | 810 472.10
X1 Cl
X5
627 SN 8.50 476.20
2 )(2 I
N
X F
X3
628 SN x2 VT@ 830 | 460.10
N
X, X,
629 SN xz \/\(QF 843 | 460.19
N
F
630 k X, ; 8.20 460.10
N
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N
X, %
\/\/\NH 4 3\ WO\C
631 2 <~y % " H 8.19 474.11
N Br
X,
632 2 = % ; 8.60 522.07
N
N F
x\/\/\NH 2 l %
633 2 =~ % , 8.38 462.16
N
N
X, X
\/\/\NH /3\ \/\EQ__F
634 2 < % N 8.38 462.18
N Cl
)(1\/\/\ /3\ X
635 NH, = % 1 8.40 478.10
N
X N %,
636 2 SV . 8.13 444.16
F
_XI - /N _x3 —
\/\/\NH B\
637 , <~y % | ) 8.20 462.20
h X,
638 (é xz W 8.50 496.20
N
X
NH, J | \/TQO\CHS
639 <\ % N 8.31 473.03
X,
N Br
H, / \ .
640 SV [ 8.70 520.93
X, N
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NH, F
74 \ X,
641 <y % { 8.46 461.02
X, N
NH, V% \ &\/TQ'F
642 =\ % N 8.48 461.02
X,
NH, cl
74 \ %,
643 <y % f 8.64 477.02
X, N
NH, F
74 \ %,
644 <y % 1 8.43 461.02
X N
N XS\/YQ
%
645 H) 7 ’ N 7.80 443.20
X S
N & va\(@
%
646 H) ! ) 8.10 443.10
X
%
~N
HZN/\/\\ | \
647 % NG Br 8.74 521.03
X5 N
P ® m
648 Z 8.58 479.16
HN X N N X
X
N
649 HzN/\/\\K L Q $ 849 | 461.13
X3 N N ’ ’
F
X
AN
HZN/\/\\ | {
650 % Nz N 8.56 457.12
X HC
%
A~ X
651 | HN \ w W 866 | 477.13
X5 N o N
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%
X
HN/\/\\ l
652 ? % N @ ) 8.67 477.09
X N
a X
X
HN/\/\\ |
653 ? % NG \ 8.62 477.06
% N
N %
el NO®
654 ? % Nz Br ) 8.50 522.06
X5 N
X N i
P PO Sl heuy
65 Z 8.39 480.11
> H,N X N Nt X
N %
o V) D S
656 N N 8.24 462.13
N 2
657 HZN/\/\\K )I ::@ ) 8.30 458.10
X N H}QC § . :
N %
WX O
658 X N ) 8.39 478.09
cl
N %
W\ )
659 ? % Nz a ) 8.45 478.09
X5 N
/\/\\ I N\ ¢ %
H,N
660 ’ % )iN/IJ W 8.42 478.09
X N
X
" ee
661 ? % X Br ) 8.57 520.06
N

138



02827624. 8 v BB ZE122/1290
%, ]
662 J) \QJ’L 8.41 478.14
HN X Nt X
%
HN/\/\\ {
663 ? 5 ) 8.31 460.13
F
*s
HN/\/\\ {
664 2 % " . 8.37 456.16
HC
%
665 ’ % . 846 | 476.10
Cl
%
HN/\/\\
666 2 % 9 o N\ 8.50 476.10
SV ez
667 y(( <\ % L, 7.77 429.09
NH, cl
J SWIE
668 <y % ; 8.05 463.05
X N
NH, X
Kf AN Y
669 [ <y % N 7.91 447.08
NH, X,
73 \/TQ
670 <y % " 7.92 457.13
X
NH, Cl
7 \ X
671 =" % 1 8.17 491.07
X N
NH, y \ X, F
672 < P~x \/\EQ 803 | 475.12
{ N N
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%
A~ I Soall
673 H,N X || x W Br 2 8.7 521.01
~ &
674 | HN % X BW 8.52 520.02
NH, ,CH,
S X
F
675 H) . [ Q 8.66 | 491.09
X N N
NH o cl
%
676 H) . \/TQ 883 | 507.11
X N N
(HNH: O/CH: X,
7
\ V\EQ
677 ( . C N || 877 507.11
NH, X
7 1
678 <y % N 8.73 471.19
X H,C
NH,
a 73 &
679 < % i 8.68 477.20
X, N
NH,
o~ || e
680 < % L, o 8.62 507.22
X,
NH, cl
o 7 &
681 <% , 894 | 51117
X, N
NH,
| T
682 % L, 877 | 49522
X,
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N % &VYQ
\ CH,
683 <y % L, 8.5 457.20
X,
NH, HG
74 \ X
684 <~ % 1 8.5 457.20
X, N
NH, X, F
685 H) <~ % L rF || 877 | si108
X,
NH, )(J
s R
686 ( IS % ) 7.77 462.08
NH, cl
687 <~ % 1 7.91 478.03
X, N
NH,
N/ 4 \ s CH,
688 =~ % ! 7.83 458.14
X N N
M,
% X ¢
7 \
N
689 ,)) <~ % V\EN@_FKF 8.08 512.13
X
" 74 * B
r \ \/@7 r
690 H) <% L 879 | 539.06
X
NH,
F 7 \ ".«\/f@fcm
691 = % L, 8.64 475.17
X,
NH, Cl
F 74 \ X
692 < % ; 8.72 495.13
X N
NH, XJ
693 F @ vf@ 8.48 461.16
— X, [ . .
X N N
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NH,
ad &VYQF
694 < % L 856 | 479.15
X
N,
X
F 7
695 < % ‘ 8.55 479.17
X NoOF
@ XMYQ
= |
696 H) v % Pan Sl I X 521.00
X,
NH, /\ )(3
697 (H = % \/TQ 860 | 477.11
X (o] N
NH, /\ X,
698 H) < % \/TQ 8.66 | 495.13
X Cl N F
NH, /\ x:\/\[@_
F
699 H) v % L, 867 | 495.11
X, cl
NH, Cl
7
\ %
700 (H = % \/TQ 883 | 51108
X, o] N
NH, /\ X3
Br
701 / <~ % \/\(Q 877 | 521.03
X N
Br
702 H) =% \/TQ 886 | 539.02
X NOOF
NH, J %
Br- \ \/YQ—F
703 H) < % L, 8.85 539.04
X,
NH, Y Cl
Br \ X
704 H) <\ % \/\EQ 9.03 | 55501
X N
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705 H/ Xz 0 8.62 470.16
X,
NH, >g\/7/(20/04,
706 H) xz : 864 | 484.15
X,
707 >s o 8.73 498.20
X,
NH, V \ &\/Y%/CH’
708 / < : 872 | 485.13
[ N

143



02827624. 8 oW B OE127/129;

BEFHR
WETEHEGTE, KBRTHERLALSDHERRENRREZ
AR 6 F AR,
STALE RBFE TR FEMIFR
5 AT IE L CHO-K1 @5 [°I-Tyr''|SRIF-14 #9454, “TVA
MEALPABst A RFEGR 2 TARERGESMN, KB T XEE
Y, BREsTET BRGESN, FEAARRBITT A XN ERA
cAMP /& 4 64 5 iK%,
A EREA B XAET AMNERKE sty TARKE., BEiLHmbr
10 34 Bglll, 54544 100 bp X 5 K89 1.5Kb A & Pstl-Xmnl. 1.17
Kb # %A% F2 230 bp #9E4F 30 K. 524 DNA A BE pCMV-81
8 BamHl 13 53478 5.1, AERBEHLH T REGR¥(D Dr.
Graeme Bell, Univ. Chicago 34%). #&Z K& sst; THRW LML E 2
R R BEBRAS IR R £ CHO-K1 @M (ATCCO) ¥ 46443884, YEAHEHF
15 G &3R4 pRSV-neo(ATCC). £4AF 0.5mg/ml G418(Gibco)4§ RPMI
1640 AR FTRBT AR EOE, BERILERZRY .
Dr. G. Bell (Univ. of Chicago)3& % T At £ KB FE 4 sst, A E, €
VA 1.7 Kb BamHI-HindlIl # DNA % &4k R BH X484, FBLER
¥ B K pGEM3Z(Promega) ¥ #47F 5., @it 1.7 Kb BamH1-Hindll K
0 BIEAL K pCMV5 ARE WM A BERELE T, MR THILIWE
foeh FE AR, KA A4S R E, @ik CHO-K1 208 ¥ &% % T A7
aEmit k. 1A RBAFICH QT R4 pRSV-neo.
VED R AR BB T %4k ssty, . HAE 2.4 Kb % BamH1/Hindl1l
ABY AR TERENIRE . ALLTHEAE W fikd EcoRl &, @it
s ¥ 2.0 Kb #5 Ncol-HindlIl i BIEAB AR pCMV #9455 EcoR 1 ¥, TH
HHIL BT RAG KA, pCMV-h3., RABBRSLALRE, BTE
CHO-K1 %M (ATCC) P 4 T A 338K sst; THRE L EmEE A
A FEHFLHEIETRE pRSV-neo(ATCC). £4 A 05 mgml
G418(Gibco)#) RPMI 1640 AR F it T it , BEMIR LR 5
30 A,
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Dr. Graeme Bell (Univ. Chicago)34t7 A ssty AR RERM4E,
pCMV-HX. XFr#/K4H 1.4 Kb Nhel-Nhel B9 A ssty XK. 456 bp #94E
BESEA2000p kR YR SAEEARER K, A BE PCMVY-HX
#) Xbal/Ecorl 118 € 0%, RABRBIITRE, #idE CHO-KI @6

s (ATCO) P 45 £ T vAIF RN FE 2 KA ssty TR L E @B Z . V5L BARLH
€3 7 JT# pRSV-neo(ATCC). ££4 0.5 mg/ml &) G418 (Gibco)#) RPMI
1640 NNRFPAET A mi g, BEBREESZRY 4.

Dr. Graeme Bell (Univ. Chicago)34t 7 48 5 F A ssts ARMEE, X

FEEZRA PCR F kA8 A & GARM A NEATATRR 4, 5345 1.2

10 Kb #§ PCR A B4A 21 NEHF 5 R egaiiist, A% R #= 55bp 49 3F
2% 3RX.EHE pBSSK(+)4 EcoR1 4% BN Z LK. ZEATF A 1.2 Kb
89 HindlI1-Xbal F B X EIK, vAE LS $L3h 4+ #47 R A R (PCYMS)
L. RABRASILIIZE, BiTE CHO-K1 @J(ATCC) ¥ 44T
AIFE|FER KL ssts SR EEmMPE. A RBIFAHOET iR

15 pRSV-neo(ATCC). Z£4AA 0.5 mg/mlof G418(Gibco)t§ RPMI 1640 4M/R &
RETLE@mMOER, BERAARLRRAT A,

AESH 10% B4 hiFFe 0.4mg/ml F4EFE £ 6 RPMI 1640 3E4154F,
RRTARERRBELF —HA sst 4845 CHO-KI @Al X mpeA 0.5 mM
EDTA &%, FHEAEHHACTF 500g FHif 5547, EHHSARBESTF pH

20 7.4 4550 mM Tris E4&F, HFELH4CT 500 g B9iL 5 54, B UFHA,
X b e R AR L HAT IR ERR, R 4CF 39000g B wif 10 &
., BRCRABRFTRABMENRTY, A4 4CF 50000 F-S 10 £4F,
W & SR P15 3] 69 B4R A £-80°C TF.

17 96 FUIK R M3 IR P A — X B4 #4T PI-Tyr" |SRIF-14 44

5 HEAE IR R, £ 0.2 %BSA.5 mM MgCl,.200 KIU/ml & Trasylol.
0.02 mg/ml #F 8 BEA 0.02 mg/ml X F A58 E $169 50 mM HEPES 4 73
(pH 7.4)F , 4 37CF#Hix e mpt 51251 ryrl LSRIF-14 —fe3 £ 4
60min.

R A 2 %)i8 1 GF/C 3354 431 84K (Unifilter, Packard)iLi®é§ ik,

30 42 Filtermate 196(Packard) ¥ %5 46 9 ['"I-Tyr''|SRIF-14 & #% & ¢
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['"Z*I-Tyr''|SRIF-14 5% , EZ 3B A HL A 0.1%R TH REP.EL) TR FK.
X sbit 8 B A S0mM HEPES 4 4 & E % 0-4CEk% 4 £, BERA RS
(Packard Top Count)®| & B 11654
MG Ak B B A 4 A (fE 0.1 pM SRIF-14 A4 F @ 2) 7T A%
s B MES . ST TEAE AR, TR —RRE NI E 5K,
RARE 7 5B A R 3 4] BALKI) .
F5B) T R RISV UA B A BAALA-H 4 S ) AR A b
HELR A  WHR @A cAMP # F 4
£ 24 KPP, EAH 10% B hikf 0.4mgml 4 EEH
10 RPMI 1640 352 b3 R R A AL K# A 69X 2k %4k B A (SRIF-14) 84
CHO-K1 e, FEREH SR BBITHRK,
b mp L E A 10° MA0/30)A 0.5ml #7 RPMI &R ARk, %
RHREAH 02 % BSA, A 0.5mM 3-5 T 2£-1-F X # R4 (IBMX)4 M2,
F BN st e 49 37°CIEF L 5 4P
Is - 37°C, #BitiFde 1pM L0 F FSK)H) B * 4 38 AMP 2 15-30 &
%5
- Fl 8 A FSK(1 4 M)FofF X510 (107" M-10° M), M Z 4T
At £ KB E NI HAER;
- BlEt#Ae FSK(1 u M), SRIF-14(1 nM)A=£r X544 (10"°M-10"°
0 M), RMETHRAHHIFRAEA.
& B BEAF, &4 200p0 0.IN HCl. @it %8 22 X%
(FlashPlate SMP001A kit, New England Nuclear)#Z 7 cAMP #¥.
EX:
REMNBHE XL T ETARA, ERPFFRAQEAXDLEY,
5 MARBEFNES —NTHRRYLAFRIFGFAN, RBTHALSHGH
#F K Ki KT HER,
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