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TR B 0 0 A ot D AT R DB A 3 0 B 4 R D BRI R R &R DL
FPEAERPRRI RN, MM S Dhae.

AR PARAEYE T LB R A IR EF S (R 7E R AR Bk i 3 P R AL
xF O LA AR RS PR3P 1R < AT A R B 4L -5 4 YR 9T 10 R B i AR B FE AR
ETLLH . FRELLE. LHBEOIEZE,

FREAUEYH—ANEEZENTHEZSN Y AFTEERHR G GF
WA LLZ W T. P. Kenakin, RIEWa NV AHLEE. 254752440 B 4FFH #2522
22 4+ 1 (Pharmacological Analysis of Drug—Receptor Interaction),
Kenakin, T. P.%g, New York: Raven Press, 39-68 T). %EH XS
AN R TE I HE X B2 A B R MU SR R I, T = B XA & TR 45 58 1 40 2
RIP US4 BRIV SR R (Bl cAMP A=) I E BNAER. AELEY
(1B 5 %5070 AT g4 BE A A0 B SR B A AN [R) A0 / 35 R0 28 R 48 1 A [R) T 250 A%
AUEYWHIEGYIRT BB A B, K& KME), W3R
PR o #ahim . Bk, Mo U S Z kg &5 T2 Bz
FIANEIR N (R B RAE) M7 7, BERAUZESHEEI AT 5]
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RN .. KTEIRERIRE R RKEERZET A BMah AT LA
ARETH (BImRE) K EEH 7. BEEARHANLEYINIRYE A ZHA
AR WIT HRRSERE, 3F B A 582 8sh 70 209 803 7076 B i B 2%
J1. WAt W, K& YT RIS E I 41 I 2R 2Y T X 45 58 (M 3% Y. 28 R 4
BHEAEM, B 5 — M M2 TR /BN 88 3R 45 o AT e 2 se 28 7.
R RPNAEETHANRRSEEHTASCAMER (Bl AV &0
ERARAEL) PR ABREZERNHATAENANAZEHER XK. %
HREE (FANZEER) 224 R HR 2 A %2 Bsh 75k 5 K w5 T
T HIZ1EEE4r (L. E. Limbird, Cell Surface Receptors: A Short Course
on Theory and Methods, Kluwer Acad. Pub. 1996, Boston, Mass.).
bk, WEh AT CATE 5 — Fhma N AR ST BB, 7 5 AR a0 A
P S| 5 — b e R I R B B A B T LAY S — R RS A P 5 TSR
=R R RSP BORE EE . Fh, B TR e A 85 AT
Rt T2 AR OMIBIES. HEERE, Te%aFL3IEHE
RN SRR EER, MERS W FAELTUAZ LR . HTAE
WAL S0 A RAKRISERME BT IRE d A AR (600 2 4 2% Fnik %
M, ARUNAEDERRATIRITU LR L MR,

W ABEFIN T M TEE AT S, FRENEIE A%
A fii & (R. B. Clark, B. J. Knoll, R. Barber TiPS, 20 % (1999),
279-286 1) MR XA AT BEMER /D, BHA A2 (R-N6-FK K 7
WEMRF, RPIAT REKRBGIE T A Z AR 1L 5w YR G
MR T ZHAHEENMKD-D. M Dennis, J. C. Shryock, L.
Belardinelli JPET, 272 % (1995) 1024-1035 ). ©iF L A B3h#135
SR A T 40 B P R BRI B A P cAMP BT L AE AT A BN 18 1t
BT I T BB (W, J. Parsons #1G. L. Stiles, J. Biol. Chem.
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262 % (1987) 841-847 M) .

ARAMAEDTTULDR. #lkR. 8. UAARKERX. 28,
BTN SGE S AR MR TEABTRNEE T AR ITREERST
TEABAEHEREREELSY, ERKZAEY D BESYB AT .

5 EMROMFBERCEREE0.01 £ 100mg/ke, AR AN RBE
SREE @A, B 0GR FRE AT E

ERARKBLER/BEATEDO LA &Y ] LIECSIERA T BB
A2 25 BV VBB YA R T 8 B R K 9 T 3o BT IR R mT LASE i 8 e AR U N
EENABRASRHEETAHSGHTER. mRUBEREXEH, ik

10 BARKAKAESMBAIENN. ZBH. SKEBRSP. EEHBERKEH
FREBMAEBBKER. HHER S%EHREKERMNENN BN
REWH . TRBABIRETEBRNSY, BhadHTORSE. BT
@&/ AR NS DR A &) ARG an 5 247 vt v St 1 L B
. BEAES, MO, B2 /. HEE. S48, mEeEBiiak

15 SEBEARANREHMPEFREERER. B8E, HLYLEDHRKE.
FrIERE R T O AR S 25 1 FL AR BB 9% - TT LA O R 25 Y [E] A BR 1A 8
HURBAHSYHREH SR EAEY, EFETHASYHH & B
EEIERER . LA, B, Hw. 3K QERUK. EARE A REE
B FLAE. KA. teffa alba, MESMEREER. BA. B

20 . PURARR. AR IR . BMETT LI EE SRR W —iE IR ER H
FREN AR H v BREL T M S5 MR . B8k mm & v IgEs, Bk
R FIE LAY 20mg BY 1g 2 8. 94 HIFH % ME R EATH &, 61
mxFRFEX, LEMBIHE. BE. GORNEAS#ITH &, B
XTERKRENEN, BIHE. BEMEREITH . YEHBEER

25 ARRY, WA RLESER . B, FLRELE KEEEKIRER MR TR

32



00816626. 9 oM P FE22/32m

10

15

20

25

PRI AT A R B E SR B R A
DA S5 a6 FH SR 6 B8 A R B o 3 28 S ) O A AT AT 07 2 BR s A
RITEE, AR MR A H & MER A XHLEY.

2-{6-[(BR) A& R -3-%) AE]I S (ZERE)EK-9-
%} (48, 2R, 3R, 5R) -5- (R E W &) EH M ki3, 4-—F (L&Y 5)

5-{6-[ ((3R) EZHF Pube-3-%) B A | EM 9%} (45, 2R, 3R, 5R) -4~
LA E-2-(ZHEEFE) SRR -3-E-2MEE: HBXELTHS
5,789,416 (HUtHABFIALXIEARNSE) WRHEN 6-FERZHH &
2-{6-[((3R) | A A e pe—3-2) R E 1 FEMR -9-%} (45, 2R, 3R, 5R)-5-(3%
FHEHE)EFRARL-3,4- 28 (2) . mib&Y 2 (1.68g, Smmol) M1 ZFIE
R ENMEIE (100mg, 0. 82mmol) AYMLAE (10mL) W T 23°C T A LR E
(1mL, 10.6mmol). 23°CF 3/pHJE, ¥ RNBMETMRYE. HIRRDET
A HE & (100mL) , AHZKPLEE (3X20mL) 2R JE T8 (Na.S0.) « ETIRAE)E
¥ fyBd el (CR T FEE 201 RE& 9:DEILkE
Y 3.

5-{6-[((3R) % % ¥ & 4t -3- &£ ) & £ 1-8- & & ¥ -9-
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3} (4S, 2R, 3R, 5R) -4- LB S B -2- (L BESE B 28 | 24 F [ pE-3-%- &
MBS G R B EEP L&Y 3 (1g, 2. 16mmol) Y 1, 2- & Z. %% (10mL)
WP I N-EARIEFABE T A% (1g, 7. 5mmol) 3538 R M FHE ZE 55°C 24

NEF . BBREF G YRR S A (R FEE 100:0 K5
2 95:5) BB EY 4,

MR RS 4 (100mg, 0. 2mmol) i =5 7SFF (0. 5mL) ¥ ¥ =
N CJE (T5%H) K, 3mL) K RN IFAERZE 65°C 16 /. 172K
BEVERZETIHE=YEL &N TLC 4itk, H & H ki HE (95:5)
YEAERIBEILLEY 5. 'H NMR (CD0D) & 1.25 (1, 3H), 1.80-1.90 (m,
1H), 2.30-2.40 (m, 1H), 3.40 (g, 2H), 3.50-3.90 (m, 4H), 3.90-4. 00
(m, 2H), 4.10-4.15 (m, 1H), 4.20-4.25 (m, 1H), 4.65-4.80 (m, 2H),
5.95 (d, 1H), 7.95 (s, 1H),

[MS: 381.25 (M+1)].

e
)
Z B (5-{6-[ ((3R) B AT LGt -3-2) M H ) -8- (L HFHE) Eh-9-
%} (2R, 3R, 4R, 5R) -3, 4- — Z B AL E IR IR b -2-5) PR (b5 4 6)
WEY 6 LR LI LZHEd 1 FERIEY 3 MR #TH & (RN
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4.

'HNMR (CDC1;) & ppm: 1.28 (t, 3H), 1.95 (m, 1H), 1.99 (s, 3H),
2.09 (s, 3H), 2.11 (s, 3H), 2.45 (m, 1H), 3.46 (m, 2H), 3.81 (m,
2H), 3.98 (m, 2H), 4.32 (m, 2H), 5.45 (d, 1H), 5.61 (d, 1H), 5.78
(t, 1H), 6.12 (d, 1H), 8.18 (s, 1H).

HN
N
NZ N\_ .
e
~
HO "’ ,IIOH
‘OH

2-{6-[((3R) & 2 ¥F it —3- %) & H ]-8-(HF H & &) E % -9-
#} (48, 2R, 3R, 5R) -5- (R FE H k) AR ke -3, 4-— (k& 1)

WEY 7R 1 MR A AR Z SIS 'H NMR (CDCIL)
§ 1.75-1.85 (m, 1H), 2.10-2.25 (m, 1H), 2.8 (s, 3H), 3.60-3.70 (m,
2H), 3.70-3.80 (m, 2H), 3.80-3.90 (m, 2H), 4.00-4.05 (m, 1H),
4.10-4.15 (m, 1H), 4.50-4.55 (m, 2H), 5.7 (d, 1H), 6.5-6.5(m, 1H),
7.9 (s, 1H),

35



00816626. 9 oM P ZE25/32m

2-{6-[((3R) E 22 ¥ Rt -3-F) B EI-S-(NERAE) EK-9-
%} (48, 2R, 3R, 5R) 56— (G2 4 B ) E A FF e de-3, 4-— B ((b- &4 8)
A 8 HMSTHG 1 MHIR T EF LK Z S8 1 R
(CDC1s) & 0.85 (t, 3H), 1.50-1.60 (pu, 2H), 1.80-1.90 (m, 1H),
5 2.20-3.20 (t, 2H), 3.60-3.70 (m, 2H), 3.70-4.00 (m, 4H), 4.05-4.10
(m, 1H), 4.10-4.15 (m, 1H), 4.50-4.60 (m, 2H), 5.75 (d, 1H),
6.50-6.60 (m, 1H), 7.95 (s, 1H).

HN /(!
N
N\
|§N I N>\|h'l|
/\d
HO y ‘10H
OH
15 2-{6-[(BR A ZH K -3-F)FKE]-S- (T EHE) Eny-9-

H) (4S, 2R, 3R, 5R) -5- (R HEHH) I HE-3, 4- 28 (L& 9)
WEY 9 HRELMH 1 MRERAET ERAS ZEHE: 'H NR
(CDC1s) & 0.80 (tr, 3H), 1.15-1.40 (m, 4H), 1.90-2.00 (m, 1H),
2.85-2.95 (m, 2H), 3.70-3.90 (m, 5H), 4.00-4.05 (m, 1H), 4.20-4.25
20 (m, 1H), 4.60-4.65 (m, 1H), 4.90-4.95 (m, 1H), 5.50 (bs, 1H), 5. 80
(d, 1H), 6.2 (bs, 2H), 7.95 (s, 1H),

25
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HO ‘y

2-{6-[(R) & R4 -3-F) B HE]I 8- [FEFE]EW®-9-
) (48, 2R, 3R, 5R) -5- G2 & F 28) AR Kb -3, 4-— B ({L5 9] 10)

10 &4 10 3 ST 1 38 A R IR REACE ZREHI78 - HNMR (CDCL,)
§ 1.80-1.90 (m, 1H), 2.15-2.25 (m, 1H), 3.60-3.70 (m, 2H),
3.70-3.80 (m, 2H), 3.90 (q, 2H), 4.05-4.10 (m, 1H), 4.20-4.30 (m,
1H), 4.30-4.40 (m, 1H), 4.60-4.70 (m, 1H), 4.85-4.95 (m, 1H), 5.80
(d, 1H), 6.05-6.10 (m, 1H), 6.15-6.20 (m, 1H), 6.30-6.50 (m, 1H),

15 7.15-7.30 (m, 5H), 7.95 (s, 1H).

L

HN
NZ SN )\
‘\\NI N>\g
20 o
HO 3 “oH

OH
9-{(6-[ ((BR) A e R Ax-3-3L) BE]-8-[(FE L) RE]ER-9-
H) (4S, 2R, 3R, 5R) -5- (B2 A H) S b3, 4-—fF (L &4 11)
25 a1 B 1 B AE R RERARE LR GH1F MS: 395. 30
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(M+1) ]

Sy

/\b
HO Z ‘v ‘OH

OH
2-{6-[((3R) | R4t -3-2) BAE]-8-(R-2-HERE) ER-9-
10 %} (4S, 2R, 3R, 5R) -5- (R EEH L) | A N He-3, 4-— 8 (& 12)
a9 12 B HEF 1 KR G RERARS LB IMS: 393.7
M+1) 3,

15

N
/\©
20 p
HO 2~ ""OH

2-{6-[ ((3R) A [ e -3- ) & HE ] -8- (N 2R FEE ) IER -9-
%} (4S, 2R, 3R, 5R) -5- (FRFE H 2E) A4 FF ke -3, 4-— 8 (L&Y 13)
&Y 13 3 B SEEB 1 )RR R AR Z g #1458 [MS: 391. 37
25 (M+D) ],
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O

4

HN“\

NT N
g
A@

HO

““on

’

OH
2-{6-[((3R) & Z#% ¥F & %% -3- £ ) & # ]-8- H £ & "E 1§ -9-
B} (45, 2R, 3R, 5R) -5- (R E R ) |24 -3, 4- 8 (L &% 13)
LS 4 19 ImL 42 FEEVE W P A0 3mL 0. 5M FF 44 1) Y B VA ¥
10 #RNIBEWER 30 4% TLC (5% MeOH: 95% DCM) B R KN4 W, ¥
REBEYAH, ABEHKZBREERNRGERER . SRK[/PMAHF
BE P 3F 38 i B EE4T 4 (MS 368.2 (M+1) F1.390.2 (M+23) 1.

SE i 5] 4
15 g 4A%-DDT, 41 fig
4
&R 2.5pg/ol FHEEE B, 1000/nL FEE 6. 0. Img/mL B
& FE AN 5%PR 4 M3 B Dulbecco M# i) Eagle 1255 3 (DMEM) 78 95%45 S M
5%CO. HIEI¥R T € DDT 4L (B KA E P IHIARR) LA ERMER
20 AEREBREFLPAEK. BTSBERS ZMHEEFHESEH 1M EDTA 1
Hank %7 & ¥ ¥ (HBSS) & 40 o 45 A (L AR R B k. RGIG4RMLL 1.2
X104/ PR E EEMNEEKEFEP T4 RE. ERET KA 1
RIiFITELR

25 JE 1l & )
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*x 1
& Ki-DDT, 4H ffa fi K3 SCR A5
5 171 nM | 137 nM
7 - 799 nM
8 - 1040 nM
9 - 2840 nM
10 - 7470 nM
SE i1 5
[®SIGTPYS &5 & RH
5 it S HE R Giersckik % (1991) A Lorenzen %5 (1993) #i& i) 5 V& Wl

SEA-BEBNFIRIBA["SICTPYS 4&. ¥EED (30-50pg) Z 0. InL &F
5mM MgCl,. 100mM NaCl. ImM “GR¥EEE. 0.2 SA7/mL R E i & 286
0.5% BSA. 1mM EDTA. 10mM GDP. 0.3nM [”SIGTPyS 3f H & B A& & Fhik
% CPA #J 50mM pH 7.4 B Tris-HC1 ZM#+ F 30°C F{RIR 90 434, &

10 AN 10uM GTPyS W E e b4 & . BN ETE CPA FETHEMS
HMAFETE CPA B M ERL S & 2 A K Z 70 2 B BEh RIRIE R 4 & . LLAT
) $ 8 I SE B Bh R B [PS1GTPyS 455K T GDP 47 7€ (Gierschik
%, 1991; Lorenzen %%, 1993; Traynor & Nahorski, 1995). ZE#IZ K
LR, HWATARIL 10uM B GDP AT LA~ A= B A+ % CPA K a8t ["SIGTPyS

15 SERREMEN, RRZkERTHRAERNI RS . £EMEKRS, &
0.5nM [*SIGTPyS 1 0.5-1000nM GTPyS —{#iR. fRELEHE, HHE
VO U8 T e IR LL R AR W S AR B BT M . LA SE e AN T N-6-FF A
FiRE (CPA) R AR eSS 45 R
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K B MM HBSS (2X10mL) PEd Ak, FRURGE T A FAR L&A
) 4°CHY 5mL 50mM pH 7. 4 ¥ Tris-HC1 2l b 45 1% &R WAL 10 B
h, RIEBEZRTF 27,000X g B 10 0 &b . BT P@E SRR IRG =
T RIETE S B R P R JE 1 R DL B 3R AT B0 B B A B AR BB
5 RIETE 1 AAEEH 5mM MgCL. B 50mM pH 7.4 ) Tris-HCl SR+ H
F A AdoR BB X T [PSIGTPYS Z&ikE, #HBAMNITIRYEIFSFE
4745 5mM MgCl,.100mM NaCl ¥ 1mM — &% 757 ¥ A2 ) 50mM pH 7. 4 ) Tris-HC1
h, REBZBERZHRETHEAT 10 44, BARAGHATAR. A
Bradford" A F &N EASE, H4MEEEBENTHEY
10
REMSE SRR
Wi ZE 50mM Tris Wl (HEFRER 5 FER, pH=7.4) h %k
HI B LURAE . T 4°CTLL 19,000 rpm B0 25 40805, FBR HEWH
K iz BEE K. AAR I AED AT IR LI € AR5 SUR R
15  #&4)5 DDT, R G &P Xt A AR R M. s, K 0. 2mg FEEUR
PRI EL DDT, 40 i st F AR IR B AR AN 50mM Tris SR (pH=7. 4) Sb B4R
JEIRE . MIEHIBEF AN 2ul WREEA 100pM 2 10nM 3% 2558 1) A & W
1L & ##) DMSO fif % ¥ . ST ER 4L 2ul # DMSO, AREIMMATE Tris £
M (50mM, pH=7.4) o SOR AR5 HUAI (CH) 8-34 I 2k s R e (CPX) B
20 DDT FREVBBHF [H] 2-F-6-FF AR H (CCPA) B B M A WRAE A 2nM. T
23°CHRIE 2 /NBY R, KV I R e 2 28 1 JE IR G IR VR i Bk (3 1K) o K UE
FrfE RAE A U i B HR AR CPX BiAR BN S E AN E
BE. B5ANAULEMMEBEKIE, EFR1PHETEH T LR

25
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x* 2
RAcEik: GTPyS
CPA 100%
5 89%
11 68%
12 7%
13 95%
S 6
cAMP K%
5 $#% M Amersham Pharmacia Biotech (Biotrak 4@ 1RiREE) KD

BEAT N KR SRR EE (SPA) , fFE & X cAMP M RFTAEFMARERIIR
3,5 B 2 -O-FRIMBE-3- [ I MARER P BN S E RS RTER
Rk . A HYE, 4% DDT. 4 ML 10" & 10° 48 M /L ) Rk J&E 76 Ji 356
ERETLEERE A0 96 FLEORE L 40ul HBSS 1T 37°C FHHF

10 (5%CO, 1 95%VE ) o 4 5 Fh vk B B A R BR B &6 43 B e 2 8 A i#sh 7 (Bul)
FNDDT, 40 B — 2 ZE M R 3% 2= (50uM) 1 5uM BME R AFE T T 37 CIRIE 10
Srfh, SCEDFE Spl 10%M+ = R s L b AT A s 8, SR )5 H
WMEFRE BT B PRERE 5 2 8E, ISP MARERFER
(150pl, &HEEMAREER . PUMFEF SPA %6 BK) KRG K TR & H

15 23°CF 15-20 /A5, B EMEERINER SIS P 2 aallE S
WIHMIKE EH [T cAMP W& . B85 R HLUFIEBEIE cAMP 47
HE 2R AT LS BN BV R 5 10 cAMP B & . LLSE S BB N-6-3F 13
RE (CPA) VR A ss tH 45 R BRI, 52 2 B3N 7 CPA 4 B Mk 15 3 H cAMP
HE e b BT BERKT .
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x3
& P cAMP
CPA 100%
11 37%
12 42%
13 41%
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