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1. —F KX 11ua-4h:

REHFLTEZHE, £F

Ar 3E R EREALFRIERBRHFFAEGEARRK, BHAE
E R ARER, TRAAKSANAZEAKRG—HIG—ANKR
RBFABAH RE—ANRERTFRE—AHKHRRT, TR RME
B RIRBIR T 0. 1R 241 Cudndh. CulBRA. Calmgi
B CLuBbmi. Cutith, Cuki. %, -COR' -C(OR'.
-CN. -NO,. -(CHy),NR'R? ¢ Bt A 2 B /X ;

n 0. 132

R'#F R®* A AR Mk f AR Crabiik;

REZ#%HS, Cutiit. Cafii. CufRA AT HEHR
-
2. —FBANER | YR AHF ETHZE, P
Ar R AH —ANRERFABRAH BH —AFRERTFRA -/
BET, #E4A ORI LE FA. CEARGHEHRRANGEALER,
H
R 2 &

3. — A EK 1 sy, Cikf:

(2R)-5'-(vk w5~ 2 )$B[1- R 42 IR [2.2 2] F 43,2/ B H)-"A " 7 [2,3-b] w1k
=Z;
(2R)-5'"-(E ok -4- 2 ) [ 1- R 22 IR [2.2. 2] 5-3,2 G H)-2k " 3 [2,3-b] ik
Z];
(2R)-5'- (v rie-2- 3 )R [ 1- R 2 SR [2.2.2] 5 52-3,2' (3 H)-vk " 5 [2,3-b] ot



03813901. 4

"Z];
(2QR)-5"-(2-F Aok ek -4- 2 )R [1- B2 SR ([2.2.2)F3%-3,2'(3'H)-2k w7
[2,3-b]weeg];
(2R)-5'-(RH-Erk-2- 25 )3F [1- R A IR [2.2.2] F 52-3,2' (3 H)-"A *y 71 [2,3-
b]wteE ];
(2R)-5'-(MEe-2- 2 )$E[1- R4 R 3R[2.2.2]F £2-3,2' (3 H)-"k s 77 [2,3-b]wik.
=zl
(2R)-5'-(E FH0Erd -2- 3 ) 3B [1- § 26 SR ER[2.2.2]3F £2-3,2' 3 H)-7k vy 3[2,3-
bl ];
(2R)-5'-(3,5-= F 4 ek -4- 2B [1- £ 2 IR [2.2.2]F #-3,2'B'H)-*&
whF#[2,3-b]rR]. |

4. —HHHMAY, TAERAER | LS REF ETHS
EEEES I -V

5. MAIER A MEsSY, CRATEFRTBGRLF o7 BmE
ARG BE R BGA R KR RRIE.

6. A ER 4 4h4hiasW, € R Fié7 XM HAF R XA AR
T TR

7. BAERK 4 A B HESY, CRATERTXBGEF REERK
o FIBRRR, ANFe[EFF. EEAS R hRE. ERHAREF
it EREE. BRE. S EE. BEESBEWRIFLMEE.
th4 A K% . Huntington K% . Tourette K 4244, H P Resift R A%4e
KB THMRRA. KIATHERAE. BEALER. RETABE
HRABBERT TH SRR RE. B AR, ARRBEER X,

8. BAEK 1 91 MEHER THEAXTHHEF a B X
R ERA R ALRRRFEHYF QR E.

9. BAEK 1 e A&/ T XA R RE H R
TR 2hah &Y AR,

10. RABRIWAE, TR ARRRBERFTREERKR.
F MR, AR, EEASK. e hEk. EEAREF T

WoF ' Ok B OHB2/3M



03813901. 4 W OF FE Ok B OPEI/BHW

BB .

11 RAIEK 9 WAR, S ardmmtBmm. Hitsig.
SRAT 2 SIRALIPAP AK AR

12. MAIEK 9 MK, H+ kAR~ Me R KA. Huntington
K. Tourette K 45AESJE ¥ RLakhe RS & 49302 LA,

13. AEK 1 4o e Bl 6 TFoo 7 ST L T &R e 554
bRk IR ERL. EEAMEK. BT ASGEE SRS
Rt Toh s i, B, ARAR M X,

14, RAEK 1 69104, £FFFR—AKEANRTFRIFAAE
Bk Rl |

15. AA 2R 14 ¢44884, HF AR E A R,

16. AEEL 15 4 AOMER FEAME o IREHE TBAME
R OB . AR RIS R AT AT
FIAC A4 8 T i o 64 ) i
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AL

FARAT IR
AR E O 5 BAT 64 3% R 4% SR IR 4% 3Rk (spiroazabicyclic heterocyclic
amines) XL F L T2 MU, ENAHEST X, L4 ENAHA
EAMB LSBT FHRIE.

ZAHF

McDonald % (1995)£ “#H#X THBALBZLR: - TFAEMFE. &
F #3532 %" , Annual Reports in Medicinal Chemistry (25 #4¢.%: %
iR), % 5%, 304, 41-50 ®, Academic Press Inc., San Diego, CA
F= Williams $(1994)4 “i¥ 42 Mtk T BEAZARZ4R” , Drug News &
Perspectives, % 7 #., 205-223 @ ¥, *Fhch Mt LBAL AT AR
At A IEIE T HREMEE A AR T AR 9 — R T R A Jo T RK &
KKAH. A AFEEART . BRE. WME. FOEARBTEIK.
APZRIE . AAP B IE. ALk, Tourette K4E4-4E, VAR ALK
KR P o) 2 R AT T 3.

b LRz 33
AR A G4 A AR L2 AR (RACKR ' s) 5% 2 Bu Ak 69 4L 6
.
AR RN TS H AL G F ETHZAHE:
o NS
N \ s
R

?

P
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Ar 2 IRE ARSI RA KA EALK, eHATHA
AR T HR, HELRASH KA EAKG—E 50— H IR
F, ABIE—ARERTFR—AFARTF, FELIRRAEERA
AR ETAR O, 1 3 2 Ak fvh TR ERK: CL k. Cuki
£, C LR EL. C, At (oxygenated alkyl). C, &2, C,y
ik, §E. -CO,R', -C(OR'. -CN, -NO,. -(CH,),NR'R?;

n3 0. 1:K2;

Rife R? AHR B IE Lk A AK Cuboik;

REZ#AS. Cutiik. Culftt, CLRb ARG E K
AR | »
AR PSR Y AT EY, AFRAA, At REA—
N RSB FFoo i —NRERFR—AKAR T ELASH 0 X 1 Ak
PR, ARG EHRREAGETLIR,

AL P RT AL M AL ESY, EF RER, Ar
2 AAANS KL IR, ERIRRIAESH — NIRRT HoH —A K
FFR—ANKRARTF, AAHORIANLATA. TARKEFESN
BARA.

A& R BRI At .35

(2R)-5'-(cErie-S- 3 )R [1- R e IR [2.2.2) F 52-3,2'(3'H)-"A ol
[2,3-b]otkeE]; '

(2R)-5'-(s vk -4- )R 1- R Je MR [2.2.2)F 5%-3,2 G H)-"A #h 5
[2,3-b]7eE ];

(2R)-5'- (s we -2- 2 )3 1- F A AUER[2.2.2) F 4%-3,2'(3'H)-"& oy 5
[2,3-b]7k=z];

(2R)-5'-(2-F shoged-4- 2 ) $B[1- f 43R [2 2. 2] F 42-3,2' G H)-"&
wh7H(2,3-b]w ]

(2R)-5'-(GR Aok -2- ) B[ 1- A2 SRR [2.2.2] F 4%-3,2'(3 H)-"K s
F[2,3-b]orma];
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(2'R)-5"-(RTeds -2- 2 ) SB[ 1- B2 SUER[2.2 2] F 35-3,2' (3 H)-2k sh
[2,3-b]rtez];

(2'R)-5'-(GR Erik -2- 2 ) SR [1- R 22 AXBR([2.2.2) F 12-3,2'(3'H) -k 7
#[2,3-b]werx];

(2'R)-5'-(3,5- = F 4 FroEod-4- K )R [1- R £ AR ([2.2.2) F 4-
3,2'(3'H)-"k s 7 [2,3-b]tz ).

AR I T 6 BARLA M 045

(2R)-5'-(2- = fL T A oo -4- 3 ) S8 [ 1- R 56 SRR [2.2. 2] F 3
3,2'(3'H)-7k "k 7F[2,3-b]wkex];

(2R)-5'-(2- F ok ek -5- )8R [1- R R IR[2.2. 2] F 12-3,2'B'H)-*&
o 5+[2,3-b]rHR];

(2R)-5'2-= £ F Aot -5- )R 1- R J SER[2.2.2]F £5-3,2'(3'H)-
vk vl 5F[2,3-b]etkeE .

AERYH—F @GR LAY, ENEET T 6 AZA
B A s Sty b4,

ALPHH—F@OFAXEY, LT —AREANRT AR
FE MW ERATAFIL., REAPEELS B —MREFTRER
2 X 1 $94LE-H #AT fARIL.

AR Y oy — A7 7 & 5 AKX L4406 77 B i s R LBLAZA
GGV ANS Y RMGRR, REAG—N 477 @I AKX ]
MB35 75 A a7 SRR TRLAZ AR AR 9 4E B A-F- 1 AR R 6 R IR

ALPHH —FBFR—FF 0Lt LR AT F LT
B RN XBRGH ALY,

ALAHYF—FBGEATEARTAFE T o7 MR ARG
ERH BHAL KRR IFEL LA R LAY,

AL B B —F @5 B Tk 57 RTAGARAY A R A W5 = A
4 Lk 25 Rl a6,

AEREGH—FETER T AT T ABe LR H AL
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o4 FIREHKKAK. FIKR, AR, E2EHHH#K. Bl
hEk. ERAFEPHEIEREE. BRE. HAPSEE. B
JERIBRATIPAR R AL A JE. tA2 AR K . Huntington K#%. Tourette

KAZAFE. BT MM AEBGEF AR ARLRE). TR LR
(etlag). BIBABTER. BETARB(LIFREARS RS T T o
B ARIE). B, AMVABIR s M K.

AL B —F &P Bde LA e &M FE57 3R
BEF o7 WMEARLIR TR BHOALARRALEG T T A

AR H —F &5 Bde LIRS 5 & A T 6 77 AR
b5 A5 Ab s KA A5 kAR B F 6 R E. ‘

AER H—Fdig R LR, HF ALK R MAIELFT R
FAEBRK A, TR, ALER. EEANK. AL, iE
EANTEFAHTEREIE.

AERPAH S —F RS R EAME, LVALEARILEBERE. #

AV IE . BRALSE SORAEIPAR AR AFIE .

AEPHF—FEFR LERAE, LPMEABLIMERKRA.
Huntington K.7%. Tourette K 45A4ES AP L2 T MM & A P AZAi AL K
gk X)),

AE R H —F & iF Bde b BTk h o 41 8- 96 75 R TR
EATET R L. BEAEAERK. BEF TARGIERERSASTT
6 = Sa PR ECK AR Fi(craving). FESh VAR R MLtk B Ko Bl

i\iaﬁéﬁ%"f@&&"ﬁl 7B AFTREF o7 HER LK
M ER F AR BRRAOARRRRAENGF %, ZFEELT
e T A R E W o AR Hi o,

AL R FH—F @S BIEST AT AEAT A RTF AW R Ay —
Feyik, AFEOIELTEARKET Y LATAGILEY.
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AERYAH—FBFR LEFE, LPPRAEARER REAEK
KA. F MR, A& F. 2B A, Lt &k, EEAR
% P &4 it B BRL 4R .

AEPOF—FRFGREERF %, HPAARARRIOERRKA.
Huntington &% . Tourette K 52A-4E S AP L2 2 b bk 5 % (3 F BLabi e
fRse K).

ALPHF—FRGRLERF %, EPMEARRERE. #
AP FLIE . BRALE SRR ALK AR

AEPH A —F G E—FR TP ATHERE. K
JESRETAEIR. RETARMB. B ARARRHHEM KA %, &
FiEOIELTEARAKXETN o LATENLEY,

AP X —F BB TFEBILDBEFH AT 9657 AT
4o F AT 3560 o F sk R T BRI ARAY 244 S Th HETE PR AT E| K 19
TR B SRR I R, A 08 LA SR 06 /7 ik Sk R
FRRFIEG—EFTHX LS. LAk RELHF LT HA
B ET3Z 684K,

st iR R, &FARETLREMAALSY. £HF AR
FrERe67 B A EmRE., 2@ FHAT, A BRNET0.1-20
ERIBTFRLDMREL T RELPWSHET, TEHREHR., XA
FEBTAAER 1-4 RASH LB RF ARFERRAH XL H, 2
FA, EHBRFEEAMS E42 1400 £ 54, L4014 10 £ 52| 100
Eh, EFoRAGEEFNR L2 £ 53] 1400 £ 56 Friie-M Ao
5 Z R4 BIAR SRR 2 A SR S AGFET .

X IR AR LA F ETRZOETAUAKRY B X
MRS AR E S ZHEREMEL T AHHMHRNBRXER. KX
ey F o —F mRE—FH ALY, LeiEEThiRirh ) F
80%, FARIEA Y F 50%HHREBPLESY, WUBREIRSHHF L
BE: 3 ol le g2 E% T
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AR BN E B2 T

-H Al FedE R A HAE. Ay, BEH. BASER;

R BEERRILE,

GEAR: K. TBE. BB, Mk,

- AR RARSABIL D R KA,

AL IR E AR RAFTR LA N B A 40 E-4h ) 5 ik

ALRHB—F BFBRALANSY . Hatok A HF T
BLHBEESER TERRTAG—F TRERRAEG DY T84 A
#, THRESH AT —H L RAER KRG T, AT EOER

P EEEAHREOALANSY . R RAMAREB F LT
BT,

KA PO IR LESE SRR . RRFTRE
RFIE4, 12T vA4815, aTnAChR (HESA TELAZAR LK) TR ¢
A 3t8 77 R FF A L F A AR AR R A R dy, HAAE
153K, B BT i3 3h o 4nAChR TR 694 2h ) A KA. BBkt o
TnAChR &) LA i35 ey, RARSHIAREA HY, 532
R 675 AV L F R ARG F O HY. HAPRF K4
QAN BEABRLENREARERE, B ARG AR
LI OIE R EBHRK A . FIER, AfefEFF. 2EHSHK. T
NAEEABREEARETHILERLE. KLALSYELRAFL
TR, B Fos 7 B (BISR AR )AR R Fib 77 R a2 AR K
s . Huntington K% . Tourette K 4RA4EvA BAYZ T M AR (FH+ A2
BECR bk k), PR LAIRIER TI6 7 XM WATH 2R E, A
FREAMTEAIR . BE, ABRA T XIG AE TaR(CIEEER
A RE T H) = S AT ELE) AR |

BABIE R L AL is 5 e T R M4 M KA 6.

AL ARE “Comih” RIHE. LARITRC AL

10
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AZLRAMARE “CuORHER" 4D 1, 2R3N HRTR
K6y C K H.

AEAFRAARE “Cu il R4 CLARAK CLA

| &F %
T FARN M Fkaieise | PR 5. B4FA]
gEAsh, AALIF ey Arfe R Hdo Litiat X 1 692 3L,

Ar—M ' N
AL AT
N Z
I '

i

EAOEAANEBEAHNFEMNGALET, BEELF X KT
8] % & OSO,CF, BAX ey X 11 1L4-4h 55 A& oy X 1L F e B Al &4
B R, TH&X 11bd. SEaX NIt ataEMmB(Ey M
7 B(OH),). #MEEs(L+F M AT BOY),, £¥ Y AFEiEa)stiit
RICIE I K F )P NG EH(HF MATEEN A TH
i, WwZPRAFTHOREAXZETATERL). SEHHFNERMEL
F) 0,3548(0) E AW, dow(ZFB)4e0)R=(=LF A AR
(dibenzylideneacetone)) —4e.(0)F=-5-i€ &) = 35 A B X = 55 AP
(triarylarsine)Ae iR dy 284, 4o = KM, Z(4R-FRABR = FLM,
LEHEK] QIS MEBER, o 12-ZFRA IR, WEAH. 1,4-
SRR, BRaeBE, REANHRAY. RN NI IsHRME, W
R RFI, BRAEEESUBAEET. SEAROIEHEM. &
Bise A B R R, RAEA 0-120C, 4#KitfE 60-120°C T #AT.

XA FHBFHEEX T4 H T X AFROX N HEHE
L-3E B AT AUER) b L A8 6 ALK R AL B & AR, A-E ) AL &

11
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%%oéﬁﬁﬁﬂﬁ%cﬁ.&ﬁﬁiﬁ&mt,ﬁ%ﬁﬁmﬁt‘
Fit47. X I 4eA4Tid it & #) W0O99/03859 ¥ £ ik & ik it 4T 4| &-.

X &% OSO,CF, 4 X I ooty TR it sty AT, £51EH
EAE, X ATFTOHHX NS HE =R TPHRAXLECZRAT
EEBAALIK A B 418, S ek e dgeoafo 2,6- AR T ARvkse. REZ
ik f£-78 £ 120°C, RiRikA-78 £ 0C T i#tAT.

XU T 28 LT, EESRAVALF Gk F 2 L7 3
R, KT RSB AAFATEEARAR Rdoth kRS, Hlde
M 4 7 B(OH), #4 X, II1 {b.5-4h T b &-1& ¢ & S 3K B Ao 35 7Rk A6~
M h AR L 89 SRR F A4 E Y, AL MR IR EER AL,
Z B HIR R R TABL B AR & R AT, Rk, TIFSH AR AL
BeiE ¢ 3 AL A A B AT AR A AR L 6 S AR R E A4S, Bk
Bt E e A PO A RN EA, THELT MAFZHLT
By X a4, FTid 3F £AT S 5 RAE O e T AR 618 &Y
VMR, dew Arkuh P AT, Ho, A B F X OSOCF; 9 461&
64 S At A o il i b5 s (SRR ELE M) (bis(pinacolato)diboron)fa .
L BT B, ZEMITE| M RBLAS AT ARG, L THCA MK
7 B(OH), ¢4 X, [ 4u 84, HA il it A8 A b B RAL Al 7 2
T, BE T (ZRADAE, #EEFMEATZRATHEE
0y X L A4, PR B fE A8 6 W B R (Go @ Srkd) Ao o8 &y
A A BHEALH] (o3 (Z KAL) F 847, RAE A% 0-150C, ik
4 20-100°C F i#t 47, #ATEFPiE ey AR F kAN #ldo: Organic
Syntheses,1963, Coll.Vol.4, 68; J.Org.Chem.1995, 60, 7508.

X, [ {4 64 — A0 o] it 4504 S A i dsid TRAZ 2 F . BR4FA)
JgERsh, FEA22F Ar, RO MAXHRERRE 1 FHIL, FF Ar
FaR4eX I F AR, A2 2 PR ABITHEH LR TAT
44 5 AR R 69 M Ao X A E 6940 S-dh ey AT £ AL

12
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Ar—X
0N 0N
| Y L |
;N = Z Ar
| R M R
v 2
RAZ 2

M 4.7 BOH), ¥y X, IV #to-#Td X A+ F X [ wbd iz
SE40h A8 T 64 35 AT K F AR, A 5B Z b A BE R AL,

2 Y5t A B B KRB A AT, £, M AT SiRG(AF R
7 C-Coli AL AN X VALY Th X AR FHX I EHizss
HH L LR RF RS, BELE LY A THIE
B4 B ) & T AF. TR AT R F AR M A S8
Ve R (Gowd Srknd) P AT, Ak, M AT B(OH), ¢ X IV 4L
Aot T by X & 8 £ & OSO,CF, ¢4 X, 11 1b4-4h &5 s (S 7F A )
Fa R A BAEACHI B, X JE 3t A A6 N BLES AT KR 4 & A

f M &4 SnR* (3 RO A&T C-Co st AL ) X [VASHET &
X A7 HE X OSOCF, ¢4 X I fuadh Hig ey (= k A
45)R3,SnSnR>, £ A48 A MA BN AL T RA B EMTF. ER
JE A A-1E 64 Ve MR ) (Jo w9 Burk o) An B3 B9 A LA B AR (Fe 8 (=
FAEM) T, R 0-150TC, Hit#y 20-100C#i% & T #47.
BHATIX AR SR eg BB ik A ML ) e Organic Syntheses, 1963,
Coll.Vol 4, 68; J.Org.Chem.1995, 60, 7508,

AATRHEAAR FIZEM, ALPIA4 P ey R abiEik 695 %
BAR L TR 8 A S ABARE A, KA 4 H 6L s R RA
HEARL, XEAFEAESRIIAN. REREAA £ LE AR
ZRTAT, RAEM A S HAT, X R HAEA AR AT EN Ry
MEIEER. A TR FE RN RN ERFRT A MS0.
VAR K ik g A K (R RIRT): S FE R E AL
BRL, 4e2Aiil. BALRBULR L, FERAGRAGEMRE, =4
TREL, BFldeil iTHACEACR L, RARZAGBEM. AL

13
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ForbBACR B, BB A —F AR R A, Brif i SR
AFEAEMERE, BAZERELEFHEI A DARKEEL,;, &
3 it 45 o F AR IR KA 2 B AL 6 BUR B 48 5 — B e B BRAR
&y BEL

%20, T/ Greene A= Wuts 45 69 BRA “H AT &9
%37 % H” , ( “Protecting groups in Qrganic Synthesis” )% = 3&(1999)
PRk e R PR, HaA AR ECREWARRITRY.

RAESIIERASS, ik KA F £ — B ZAKAETHAT, 4K
i EF AT (H—A KAE)RAT,

Ak A8 sk, Lk BE AR ART R, RAERRT

N

T.

T AR AR AR A AL B (LA Ao o I8 AR ANE AT ) BRL iR B F
ok, .

TR B X [ o4h b5 Biha s 3k Qs AABLE, A HEAR
B BAMBMAEAREE, W TPERE. BRI, HREBE. XY

3 RGBS AR RRE. X 1A B he sk 3T 42 L0 A
3 AFBAR AR P BITAS S — A RSN S TN E LS NERR
W, BT A b PR B RIS AR BAR T #AT, RELT
B B TR MG H] B AT, dorK. TREAR. TR, W R LBk,
F X A F) 64 IRA, XHIEF T2 AT FIRIS KT RER AL
EEE TR — A E S RitA, KT B FRAAR LitAT,

X A0 IV AL A4 LT FA ST R X, AT XA XA7
OIEALPEEL, TRAFTMIHR, FllesRishExi Tl
HPLC, i@it4 B Arikiea-hey st itbdh, 4 & &SF AFF MK,
54, E—stiR TR ARIE & 640 FEMAIS RATE R F BUMH
A b B A T R # & AT,

14
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R 3o F B ik &4 ) 3K 5 B 5T AR KBSt oy B 3R FE AT
.

XIS A - 4802t o 7nAChR ERI&Y EF= S ,

['¥1]- o 425 e HF BTX) X S DA g 454X %. HF XK
L3k 20 4R e A A R R (HB: s REMM): Z(ETFH)
SR T 50, BALstE 1 RAb4A 120; RAL4F 5; pHTHT 9 %K.
¥4 %% 1000g TH-S S 04, RE LFR, BREBULIEYD. &
F L&, A 12000g &0 20 4, A, BEFTHB ¥. ¥BRY
J(30-80 p g)k SoM #9['PT) a -BTX. 1 £4/EH BSA(F ok a%
4). XA AR 2mM & RAL45 K 0.5mM &) EGTA[Z =8 —(B-&,
£ TEE21CTHE 21, /& /A Brandel @ik 4 25 /£ Whatman
S iR BORA, C &) L itk # 2k k A 1% BSA/0.01% PEI
(B 12-Z LA RBAKERTLEESZ M, ZESHKESE
QB 4P ST 0 0.07%)3EF #48. A 100 p M ¢5(-)-1aaAF A A+
EEF M S, AT ML AET A T5%.

X5 B - #xt a4 nAChR B ¢4 % F= /)

PH]-() @b 4 4. & A Martino-Barrows #F= Kellar(Mol
Pharm(1987)31:169-174) % %8 f2 A ¢y Bt 7 %, &[T o -BTX #4-
KIS AT, H XA (K EAED)HD R, 12000g F & 20 4941,
HARA, KEREFTAH 100 uM ¢4 fBE8—F R A B4 HB .
4°C F#& B 20 0435, 449 0.5mg 69 /R 5 3InMPH]-(-) 4%, R
K. 1M Frias i & 2mM 6 R AL45 % 0.5mM ¢4 EGTA —#&F
4°CFE 1.0-8F, #X/= /8 Brandel #mfeicsE 3£ Whatman 33& 4
it EB(CA, A 0.5%u) PEl Fiskse 1 af) Eidi&. A 100 uM &
(-)-BRBLARASAE ) AT R4 F A, 4R R AA T A 84%.

RE A e B 6985 S BB

15
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IC,, & A=¥ Hill £ £k(nH)A 4E &M oh &-tu5-F2 F ALLFIT(DeLean
A, Munson PJ # Rodbard D(1997) Am.J. Physiol.,235:E97-E102)3+
A, AL M )3 s F2 ENZFITTER( Leatherbarrow,R.J.(1987)), i44&
#a th #% (Saturation curves)iia- £ #41 £ 422! (one site model) ¥, 152
['®1]- o -BTX Fo[PH]-(-)1048 5 B4k 6 KD 18, 4514 1.67 F= 1.70nM.,
Ki 14 f/l —A% #4 Cheng-Prusoff F# #2+%4:

Ki-[ IC, J/((2+([Be4R}/KD))n)1/n-1)
#fd, % nH<158, n{f=1;nH>158, n{i=2, H LR XEXA—
XEZWistAT, BAGBE A £5%. Kif@A 6 NKRESAHWeRE R
ME, AEPHHESHEIRE A REKE B 644655 4K
F 1000nM, A FAREALESMA BRA R A6 EE,
AL PO T 8A E WAL, BHREF. EANEK., FHE

. £iEs. SMEALED . HFRAKI T AGHEBFHAF
2.

oyt

T MR RRN A2t — SR AEEA., ETREADE
ETIRF R RER. Figteyie F14e M KA HP-1100HPLC Fo R A
APCI # & F 43 K ¢4 Micromass LCZ ff #4X #) HPLC-MS & 4147,
FAE BT B FEe miz (RATL)IRE. EiR4E 20-25C. 5-if
$B[1- R A M ER[2.2.2)F 18-3,2' 3 H)-rk vk 51 [2,3-b] ik ) Fo L6 AT 4L
Ledp i %) &% A B P& F) & i WO 99/03859 & ATk 5 ik 84T, KA
)44 b A AT MARIL T Kat L AT S 1B &) 7 ik T4 R A A
8, FRESTEILOMTLEE £ o7 M LBz TR L, Z#Fh.
SRR AT TARER, BT AGH AT A RA
K2, shAAriemE, A OsFEEaam, REeMIX LML
AR ad. e FiEads(l): FLRRRAEE, EMBAET
HATHELRRLL, Plhe, Bit 42BN ALET, ARABTA
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R, QAERAFGENHIE BT (Gote)FLE£T, AMTR
£

%] | |
(2R)-5'-( 7k -5- )R 1- B 4 AIR[2.2.2) 3 4%-3,2' (3 H)-o o H{2,3-bote
%]

YA |

(a) 5-= E TH F4pbeshoked

EBRE, -TI8CTHHET, #ETHE(.6M, 4.95mL, 7.88mmol)
e F) 2- = W4 P sk bk s &4 (826mg, 5.25mmol) Y KK ZEk(45ml)ix
RF. 20046, AAANZETATHLAR(R 57, 7.88mmol), #K/E
WARBRRETR, FHHE— I, FREGRA IN HREIMHBEXR
Fokik, ZHBAETIR, REREZEN, FRiFE DRAES. IF2-
ZPETARA-S-ZETAFTH A -Erd X il i —F M R4
A, BEAS T B RAT M RABL, 155 & €Ik ey 3| AR E4D
(1.5g).

(b) (QR)-5"-(s ek -5- 4 V8B [ 1- F o SAIR[2 2 2] F #5-3,2'(3'H) -k " 5 [2,3-
bltex]

5 (2R)-5'-3 $2[1- 2 AIR[2.2.2)F £-3,2' (3 H)-v4 o 7[2,3-b]wit
72 ](89mg, 0.3mmol). 5-= & T K F 4545 kK4 (390mg, 1.05mmol)Fe
(= R H)4e(0)(36mg, 0.03mmol)iEfig T F X (émL)F, FAERAA
THH, REWAEBRAR 135CEMHT, HOEARFHHF 8 54T,
WRe-Midit stk £k, RARARGHFE, R EERA LK
B EAAE, BABGETIR, RAELE, AKX, Atkiké ki,
84 F B R A5 R %M, & A K48 HPLC, Waters Novapak-HR
Cis 42, 0-65%#) TH/AK(BHER 2F 0.1%H Z RLBHEAHL T R)
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ML RAE LA, thibibed, KK O FHeER, 1ERY
MERATERT, KEMANITEH IN 698, ALENFRAFHAL
Adpeh = 3 8 3 (79mg), A A EE4K; m/e 300 (MH").
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E A 2
(2'R)-5'-(F g -4- 3£ )$E [ 1- F, Ze SR IR[2.2. 2] F #£-3,2'(3'H)-#k v 5F[2,3-b]ott
5E
0-Ns
N I/ N
| Y
S

(@) 4-=E T P4he A ked

F-78C. RAT, H¥ETA4N.6M, 3.1mL, 494mmol)he A %|
2,4-=8 ke (1g, 4.12mmol)#Y HEH 49 XK ZELQ2SmI)iE & P . 15 54F
B, MARKEZFEAK@3mE, 4.53mmol), REHKEREREST
B, BHAE LR HRAHA IN 4 RRAMBR ik, 2R
4EF 1R, REARLER, FRAEE KK GHO05Smg). HREHEK
WAL, 13RI R E bR 4-38-2- = TR T Abbu & 4(650mg). £
REAEHT, 44 4-:8-2-=F A Fabsr ok =4(340mg, 1 44mmol)isiF
LR KTE(ISmL)F, £-78C FRHFFRIGER., WANET A4
(1.5M, 1.4mL, 2.16mmol), F-78°CHLIHIFE|ehixi&k 30 547, AN =
ETAF4EAR(703mg, 2.16mmol), KEFrREMNETIE, F
WAL DE. FRAMA IN SRR RSk, ZRBURTIE,
REREARN, FEFEHREEGH. K 2-ZFATRRLA4-ZF
TAFGRAELYKGYB L —F HA4E4E, ARH TEEOR
1A JE e, 1FE| R €6k KSR 4-Z E T AT
E = (330mg).

(b) (2R)-5'"- (K P -4- 35 ) 3B [ 1 - f 2 SIR[2.2.2] F #-3,2' (3 H)-vk ik £ [2,3-
b))

KA 5 TG 1 R EAT R E R F ik, AQRR)-5-LE[1-
F 2 IR [2.2.2]F 55-3,2 G H)-"k 0 F[2,3-br ] 4- = E T A F45
ARk | EAF A Y. B AERER XMt d, £
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A X EE4K; mle 300 (MH").

x| 3
(2R)-5'-(F ek -2- 2V $B[1- i Ze R ER[2.2.2] ¢ 4-3,2'(3'H)-k 7 3£ [2,3-b]wik,
%]

(2) 2-=E THX Fhle k=g

F-78C. RAT, HETA42(1.6M, 53mL, 8.37mmol)se X %
sE o (450mg, 5.23mmol) 44 FE 464 KK ZEEQGOm)E & F . 30 5475,
AN ZIET A T4 L F(2.73g, 8.37mmol), RAEHEREMREE
8, B e, FRAMMA IN 6 REAAAR Ik, 2R
TR, RERLIAER, 1358 17Mb4h, AR ERKAEW(2.0g).
G T —F LA 0 R/,

(b) (2'R)-5'-( vk -2- 3 ) $B [ 1- K 2 SIR[2.2. 2] F #%.-3,2'(3'H) -k *h 7 [2.3-
bl ]

A BT | 6% & Pk ik £ F ik, AR(QR)-5-RE[1-
F2eRIR[2.2.2]F 5-3,2' 3 H)-ek 0 [2,3-b]R |4 2-Z E T A T 45
ok ok | S AT ML . & B H ZRBREH XOAFRNLSH, &
% R £ & B4K; m/e 300 (MH").
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k) 4

QR)-5'-(2-F Kook -4- HO)HE[1- F A R[22 2] F 4%-3.2'(3'H)-"k s It
[2,3-b]st2E]

(a) 2-Fh-4-= LA TP ) -vEnd

F-78C. fAT, HFETA4N6M, 3.3mL,5.35mmol)ha 2|
24- =8k (1.0g, 4. 12mmol) &y #i H¢4 £ K LEX(10mI)is & F . 20 4
A, AN RTHEEL T LB (878mg, 5.35mmol), AJE R AL RS
MERE TR, AR, FRAWAAKER SRS, BAL
Kk, BHBMAETIR, RAER, 73] 2-FA4- LB RED
KK G H(900mg), £ RASLMT, 45 2-F HA-4-12-874(430mg,
2 42mmoliE M /£ Kk LEE(SmL) ¥ A4 £-78°C. Ao NET 342
(1.6M, 1.7mL, 2.66mmol), 10 5-4¥ 5 , B Ae A = TR F 45224 (760mg,
2.66mmol), KEHERBMETIR, FRHE1 IH. HREMA IN
WA BB R kg, ZRBAET IR, RKER, FEAFEMNS
Y, HAEE KRB H(655me), EKREHET —F A TELA,

- (b) (2R)-5'-(2- F ghog o -4- 3 ) B[ 1 - ] J2 I [2.2 2] F 42-3,2'G'H)-k vy
F[2,3-b]rtka ]
AR BTG | A% & F ELNGFE, GQR)-S-RHE[]-
R I RIR[2.2.2)F 5-3,2'C H)-k s 7 [2,3-b]osoz ) o 2-F -4-Z T3
W 4505 A Kok 4| AR ALY . FR AT SH R EER,; mie
314 (MH").
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LG S
(2'R)—5'-($-91’75’§~”°*£-2-}L)£¥~[1-%\%% SRER[2.2 21 $%.-3,2'(3'H)-*& " 7F
[2,3-b]rrtez ]

(a) 2- = E TR TR K okt )

F-78C. RATF, HETH42(1.6M, 10mL, 15.98mmol)ha X 2|
¥ FoE e (1.80g, 13.3mmol)# 4 #1449 XK LB B0m)iE A&+ . 10 4%
B, MAZETET4HLELR(433g, 13.31mmol), RBEKiE&RERR
iR, B, FRARA IN )RR RFRE, 2
MEALTIR, Wk, RA, RIS Y, AFERRKED
(5.0g), ZKEEWET —FIm e LR/,

(b) (QR)-5"-(R ok eb -2- ) $B[1- F 4 R[22 2] F be-3,2'3'H)-ok 7 i
[2,3-b]etez ] |

2R 5 Eaks 1 8 &Rk kLGS %, §QR)-S-EIE[L-
FZeAER[2.2 2] -3, 2' (3 H)-mk o 3 [2,3-bItt ok ) o 2- Z E T A T 45
Btk F Foked 4] B ATHALAY) . 3B AT S AR EAT R B,
m/e 350 (MH).

Erep] 6
(2R)-5'-(REed -2- 25 ) SB[ 1 - R e S ER[2.2.2] F45-3,2' (3 H) -k i F£[2,3-b]wk, -
%]
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(2) 2-= ZA TP 45 Soged

F-78C. RAT, HETA4E(.6M, 11mL, 17.38mmol)sa A 2|
1Es(1.0g, 14.48mmol)é4 £ 7K LELQOmIER T, L. 5 945,
AANZ A TR L(2.07g, 724mmol), REWKA L REHRERE
TR, B e, 5RARA IN 6 R BB R IF ik, B
BRAL TR, RZER, B2 aiMhaY, HiREHRAEM(1.0g),
BHEGMET—HEMA R L.

(b) (2R)-5'-(5E=k -2- 4 ) #B [ 1- F 2 IR [2.2. 2] F be-3,2'(3'H)-" " [2.,3-b]

F AL EAG) | O EFAF ERMGF %, GQRR)-5-R-E[1-
£ 2 SIR[2.2.2)F $2-3,2 G H)-ek o 3 [2,3-b] sz | Av 2- = TR F 453
HuEek 4] & 37RO, FEIFRASYHH —EBREL X, ARLEH
#: m/le 284 (MH"),

L 7
(2R)-5'-CE HuEod -2- ) $E[1- f 2 R IR[2.2 2] F 45-3,2'(3'H)-eA b 7 [2,3-
bletkez ]

(2) 2-= LA F 45 R St eked

F-78C. AATF, ¥ET#42(1.6M, 60mL,9.57mmol)ie A 2!
g (950mg, 7.98mmol)éy it H ¢4 LK LB (20ml)iER F. 10 447
G, MNZ TR THERQ.28g, 7.98rhmol), RGN B iRA iR
EEB, BT, HRARMA IN ¢ R RN KTk,
GRBALT IR, RERLER, F2e4rHs4, HFEBRKRA

P2
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Y, ARG ET —FRA N TH LK,

(b) (2'R)-5"-(Gk SfuEei -2-30 ) #2[1- 8 J RIR[2.2 2] F 5%-3,2' G H) -~k by
[2,3-bl=tkez ] : |

KR E R 1 G5 & BTk kLM FE, BQRR)-5-EE[1-
R IR[2.2 2] F 55-3,2' Q' H)-"k v - (2,3-b]tsg )4 2-Z TR F 4k
E R Fmek 4| EARSEALS Y. FRARMMAS M — B EN X, AL
& E4K; m/e 343 (MH").

%E1) 8
(2'R)-5'-(3,5- = F & Foged -4- 2 )IE[1- R R E0[2.2.2] F4%-3.2'H)-7%
vy 5F[2,3-bltk 2z ]

LN (

H(2R)-5"- i #B[1- F 4 ARIR[2.2.2) F 42-3,2° 3 H)-"k i 7 (2,3-D]tk
%)(200mg, 0.68mmol). 3,5-= F - F#Eek-4-MeL(106mg, 0.75mmol).
r9( = % 4 M)4e(0)(20mg, 0.017mmol)vh & 2% 8% 44(305mg, 2.21mmol),
ERALHTEF—FHEY, mAK(2ml). ZE(1SmL)A T =
B2 — W E(5.5mL), HiRARAERA TR oM E 100CER, 45
RAkaR A E LitE, ARARGHE, RibfKBRE4ARE,
ZREATIE, RERLERN. MEASH Bkt B, AL
&) W B 04 A5 A B R B, &l &£ Waters Novapak-HR C,3 42 L& &
#8 HPLC, f 0-65%#4 TR/ K(EFEF A 0.1% Z R LB AR
RO LRAE A Bk, AR OB T HEOIER, 1% 55 G s B &
WEP, AAitFey IN HE, REALERN, FEFENGYH =
#F 3 (75mg) & & B4R, m/e 4 313 (MH").
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