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U~ BHARA -

[ 8A 77 B 2 Hag4a ]

A B A 4% B N (1S,558)-3-(5,6-=— & -3-w = & )-3,6-= A 5
BB A EEHRER  HAIARATEBEEHERBZ
A& e

[ & AT £ ]

FRAGEXARABAALBH —EARXEBEEREARGHXB
P ARSI BELEARRERGELRR B BKER X
AR —Wy BRERAAREREGREMEEB RE K
B ERBE - KB A ELT R &4 & (allievation) 7 T & B »
AREBINGHEFRAREZERRL -

T h (opioid) R JEFT K & 4 B X & & % # 1k 5% # (A. Dray
K L. Urban, Ann. Rev. Pharmacol. Toxicol., 36:253-280,
(1996)) - FTh %4 > Bl B3k > 4R A T MHE <8
oA mET BT RAEHM T AR KRR e % (NI Cherney,
Drug, 51:713-737, (1996)) - JEFT h % 4 4] 4o JF 48 B] 8% 41 %
XEHNSAIDs) » — (2L @ H)RRE TSR F @A
£ MMEEGTREARBARMGEN F A48 K% a ik
A (Dray % A » Trends in Pharmacol. Sci., 15:190-197,
(1994) ; T.J. Carty & A. Marfat, "COX-2 Inhibitor. Potential
for reducing NSAID side-effects in treating inflammatory
diseases", [Emerging Drugs: Prospect for Improved
Medicines. (W. C. Bowman, J.D. Fitzgerald, and J.B. Taylor,

eds), Ashley Publications Ltd., London, Chap. 19., pp.
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391-411) »
FUEAEAFETR2ERBABIFLBEEILEY  CHETTH
HEMNEFLEHEAYERRE -SRI SYGorHEALBEER
TOEZBERETEN(TCAS)R — S BER &Y » ] 4o o
B % /T (gabapentin)(Williams % A -+ J. Med. Chem.,
42:1481-1500 (1999)) - L E B H A NGB A B » 4 % & B
G RH R ERATEFRZIAERGHER -
(18,58)-3-(5,6- = fi. -3-% % £ )-3,6-= £ % = % [3.2.0] %
T hH—MBENLEY  RBEALREABRAA KN CEBE
X B (nAChR)E Bl 2 % % 2 5 3% » (1S,55)-3-(5,6-= &, -3-
o £ )-3,6-— R —B[B320]RE N THMA &4 > 6 ko
Bk - JE4E B BE BL B K % 4 ] ko BT A7 0t F (aspirin) ~ = B Ht
T B E Y R ELBYH o E ETRE NE K
(pregabalin) & ff 44 % > AN G B AR R A M T &8 E &

A

XRAMZIER °

[#HRRz]

A% 44 (1S,558)-3-(5,6-=— f.-3-mex £)-3,6-— & %
ZHR[3.2.0) &k A B R LT HIZBEHERA & &
KR HIAXAHECHREREARBZIAR -

[ K]

EEZF AP KERABT(S,55)-3-(5,6-= f-3-w &

£)3,6-ZRB-HB20JRKALER LT £2 88
R L A REY L RN P F FTCR SEE S
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HEREMARARBRIZ T K ROAERTAHILG MG K LA XK
€ 2 (1S,58)-3-(5,6-= £ -3-w = £ )-3,6-=— § 5 = 3 [3.2.0]
EHRXEBELITR T ZBHKATE -

EA—FRBE T ABFAGHAEEARBR(BELZR R
HERENRER)Z TR RAOEBLBLAEXEZ
(1S,58)-3-(5,6-= . -3-7b ot £ )-3,6-— §. 2 — % [3.2.0] & &
AEBELITERXIBHRXANEAMAE EH(LEEFRR
HER)EHETEAL Y H £ -

EA—FRE T RAEFAGHMALEAR(EEEZRBRD
HREREMERRB)ZI T K HOHZEHEBELAKREZ
(1S,58)-3-(5,6-=— & -3-wt =g % )-3,6-= f 4 — B [3.2.0]1 & &
REBR2LLITHERXIBEI AN EAFBEERE L E Y
(EHERARATHCE)EHRFEILGH S £ -

EA—FHRB T AFAGHNCERAR(EEER R
HERERERRB)ZI T E LA OE R LEAELAEXEZ
(1S,58)-3-(5,6- = £ -3-wb g % )-3,6-— f. % —EF [3.2.0] & %
REBELTHEXIBERNEAREL E(ABEER
MARMEETREMER)EHBKTFHEA L S L -

EA—FRBF RERAGHMNEERARB(LIETEZR BN
HEREMRERBI)ZI T E RO B EELAEKEZ
(1S,58)-3-(5,6- = & -3-wb =€ % )-3,6-— R % = [3.2.0] & &
REBELTERILEBRNEA B EZEY LS H K
FTEAHHHE L -

A —FRH T ABAGHMAERTLUEERE - B4
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ARRE TR ARESR LR E - BRME - EE N LA
BEE C AFEEA - BX - WHEREEA-EEE 8
ECBREE BHASRE - RREARLEKAR AR - AIDS

Sl ABE BB - AXE - EHEAR RAEXREEH

BEBHRI T L ROERTHIL G LGALAEAREZ
(18,58)-3-(5,6-=— f.-3- =g % )-3,6-— £ 5 =% [3.2.0] & &%

RHEBE L THE L ZSEHERLATE

£ H—FwB T KEHMGKWMEFE(S,58)-3-(5,6-=
3wk K )-3,6-— R _BB20]A K RELBE LTS
ZBEHRABE LT TEIZIRB A48 Em b -

LA —FRGT  AEAGMN —HEREALG AR
zZBRutY HaeH£H 6% LA K EZ(1S,55)-3-(5,6-=
Fo-3-abeg A)-3,6-— R4 —R[3.2.0] Kk &% #1 JF 48 B 8 L &

XREDEHETHA TS & L o
A —FRB T > AFEHAGHN LR B W AR
2 Bga@bsth HaitiitHh LA %E 2 (1S,59)-3-(5,6-=
R-3-wog A)-3,6-— R4 —B[3.2.0]F K BT B &4 b #
HETHAL M E L -

EA—FRAT AFAGMN R REALG AR

2 B2mbdh HaEBeHEEREZ(1S,55)-3-(5,6-=
B-3-mFA)36-— R _BBL20]AE R -BHELS B

eI TEAL ST L o
EA—FHRBIY > KERLHMN» —HLBBELEG M ER
8 A RARBELH LA KE 2(1S,55)-3-(5,6-=
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R-3-mEA)36-— A H_RB20rERELEY S
HEREFHEALGH F L -
# # (15,558)-3-(5,6-— £ -3-wb g £)-3,6-— f. % — % [3.2.0]
), 34
x #11
(1S,55)-3,6-— K% —F [3.2.0] & -6-% B ¥ = T &
K H1A
22-—FRECEBETHREAT &
#10-20CTF > M & F B X F 85 (231.3 g, 1.3 mol)i& & e
B B KX L B — ¥ 4% # (aminoacetalehyde dimethyl
acetal)(152.0 g, 1.3 mol)x ¥ X (750 ml):% /& #2 NaOH(72.8
g, 1.82 mol, M375SmLAKFIERZEEYH T - F A% K
BOPRBERBETHRERARLSCYINE - BEAEBRE UL B
K(2x100 mL)i s £ B 4% > MF 228444 - 'H NMR
(CDCl;, 300 MHz) 6 3.33 (t, J=6.0 Hz, 2H), 3.39 (s, 6H),
4.37 (t, J=6.0 Hz, 1H), 5.11 (s, 2H), 7.30 (m, 5H); MS
(DCI/NH3) m/z 257 (M+NH,)", 240 (M+H)" -
K #1B
HMARQLFTRARACE)BEA TR AT &
s KT X(1.0 L) F # 1AZ 4 (281.0 g, 1.18
mol) > % K KOH(291.2 g, 520 moD)R = Z £ X ¥ & &1t
4% (triethylbenzylammonium chloride)(4.4 g, 0.02 mol) &
oo REMN20-30CTF > 185 P 3R 78 Aw A2-5 #5 & (188.7 g,
1.56 mol)Z F X (300 mL)!iA%& - A E B THHEILAMWER
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R AKHBEMN20-30CF > 2054 F > A AK(300 mL) - 4 B
% BFABERFRX2x300mL)EX R - FABMBMEL AR
B K(2 x 100 mL)iy 2% @ 3£ £ (K2CO;) » i@ JE 3 45 I8 R B 4
4% 8] 12 4t 4 4 - '"H NMR (MeOH-d,4, 300 MHz) § 3.32 (s,
3H) 3.37 (m, 5H), 3.97 (d, J=5.4 Hz, 2H), 4.40-4.50 (m, 1H),
5.15 (m, 4H), 5.75 (m, 1H), 7.23 (m, SH); MS (DCI/NH3) m/z
297 (M+NH,)", 280 (M+H)" «
K #11C
HARQC-ALE)BATFTHET &

WE BT AP B (88%, 350 mL)K 2 ¥ # 1Bz & # (314.0
g, 1.125 mol) » £ ##H 15/ 8F - H40-50CTF » RB E B &
MR8 FEE o UL LB LB (3x500 mL)E B 5% a4 o 45
ERMAAEERNRBERKF R > HEpH=6-7 - 4 & 4 L&
4% 2 42 444 - '"H NMR (CDCl;, 300 MHz) & 3.20 (m,
1H), 3.97 (m, 2H), 4.10 (m, 1H), 5.10 (m, 4H), 5.75 (m, 1H),
7.45 (m, 5H), 9.50 (d, J=6.4 Hz, 1H); MS (DCI/NH;) m/z 234
(M+H)" -

¥ #11D
HMABXR-(BEBEA)CEAIBRETFE X T B

WN,TF @ BB A K750 mL)x 8 8 48 = K 4 4 (170.6
g, 4.41 mol) R NH,OH# 1t £(98.0 g, 4.41 mo)&E EE M T
(1.5 LYZE#1Cz & % (260 g, 1.115 mol) » # %= & F #
HREMAH0) 8 - RBEKBEZEHBH > AN TLBETER X
T50mL)E Rt - HAEKERS  EURABEARFTR - A
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BlpH=7 - # A # 48 B % mF 22 MbdH - 'HNMR
(MeOH-d,, 300 MHz) § 3.94 (m, 2H), 3.98 (d, J=5.5 Hz, 1 H),
4.17 (d, J=4.4 Hz, 1H), 5.30 (m, 4H), 5.60 (m, 1H), 7.40 (m,
5H) - MS (DCI/NH;) m/z 266M+NH,)*, 249 (M+H)"
¥ #] 1E
(R)-3-Be A-4-(BF A)-1- B2 8 X T &
BFaE N —F X(1.0L)Z K # 1DE 4 (240 g, 0.97 mol)ix &
PN, Fho#h@BRAHI1008F - FAFRHBERZRALSNE
10-15C 3 W N, F fw N B 8 (1.0 L) « & % Auv A 42 % (100 g,
1.54mol)» ENEBTHZRERSMBIEINGE - 845
BIEENER P AWAKO L) I ERION 42 3 5 8
HAMWE - kil = F X (4x400 mLYKL & i ik » K& BB
BUEE LAY AH200 mlo hu A 48 F0 Na,CO3 4§ 7% 42 4 i 1t
EpH9-10- @B E ¥ 9 & B W AEB K > it L CHCl; (3x600
mL)¥ RIER - B2 468 H B4 X4 Ffo Na,CO33E & (2x50
mL)iy 2 » 3 A £ KNa,CO38: 4% - R A YU B % L
HBR - BRBAERMFEAZAILSY - '"HNMR (MeOH-d,,
300 MHz) § 2.40 (m, 1H), 3.30 (m, 2H), 3.80-3.50 (m, 5H),
5.10 (s, 2H), 7.35 (m, 5H); MS (DCI/NH3) m/z 251 (M+H)" -
£ 4 1F
(4aS,7aS)-2,2-= F % X & % [3,4-d][1,3]*F 4 -6(4H)-%
BR)-FLEHEXT R
HEBTFR2-FAAEHESS mL, 0.57 moEE E»n &
K % E(150 mL)Z E 4| lEZ # (140 g, 0.56 mol) % f& & - &
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BREERBRESY LB ABRHENSLEKKET50 mL) -
AAR)-KTEERE(85g,0.56mol) N T B THHEZER
48/ BF - BEBF N B s L RAREBEMFINRLAILLLS B E
g - '"H NMR (MeOH-d4 300 MHz) & 1.20-1.40 (m, 3H), 2.09
(s, 3H), 3.30 (m, 1H), 3.48-3.75 (m, 6H), 4.20 (m, 1H), 5.10
(m, 3H), 7.25-7.52 (m, 10H); MS (DCI/NH;) m/z 291

(M+H)"
K #1G
(3S,4S8)-3-(F=TEREBRA)ER]4-(BFH)-1- g2 %
B AT &

P E B F R 5%H,S04(100 mL) K 3% & & 2 & » T 8 (50
mL)Z % 4] 1F & # (56 g, 127 mmol) > i 3 4 16/ 85 -
20%NaOH(50 mL) K & & & 1t 32 4 4 £ pH~10 » &K % »
10-20C FREN T E(S0 mL)Y =2 — 5 8 — % = T & (41.5
g, 190 mmol )R EEZ LA MW - NEBTHHI|FH% > AR

BRI CEE (3500 mL)ERZ &4 - R
AW F #AE R B K (2x100 mL) ok 3 B 4 W 43 2 42 A 1L
44 o BXHPLCH & 1% B 1t & ¥ X 4% 1% 4 & (enantiopurity)
2 99%3% A8 8 99%4% % A8 B (HPLCH% 14 © 4 #4 & & (Chiracel)

D& A LE/T 5 =20/80> % 3% 1.0mL/% 4% ;uv 220 nm;
9 E85 0 10.84 ) 'HNMR (MeOH-d,, 300 MHz) & 1.46 (s,
9H), 2.50 (m, 1H), 3.25 (m, 1H), 3.40 (m, 1H), 3.50-3.75 (m,
4H), 4.20 (m, 1H), 5.10 (s, 2H), 7.35 (m, 5H); MS (DCI/NHj3)
m/z 368 (M+NH,)*, 351 (M+H)" |
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X 611H
(3S,4S)-3-[(R=TREARE)EE|4-{((FEAHFBA)A £
FE}-1-w%eg 2 8B X T B

# & #» CH,C1,(600 mL)Z ¥ 41 1G £ 4 (43.7 g, 125 mmol)
A Z T A (25.2 g, 250 mmol)xk F £ # # £ (12.6 mL, 163
mmol)»-10C K 304548 - 1 BB ARG B EFTE» i X
K (100 mL)¥ ik R & - 4 & 1 3 2R CH,Cl1,(2x400 mL) % H %
A8 RS A BKME R B AK(2x100 mL)iF & > A Na,SO,
R BIR O EHARBEMFEHEZEAILLS S - '"H NMR
(CDCls, 300 MHz) 8 1.46 (s, 9H), 2.80 (m, 1H), 3.08 (s, 3H),
3.40 (m, 2H), 3.70 (m, 2H), 4.10 (m, 1H), 4.40 (m, 2H), 4.75
(m, 1H), 5.16 (s, 2H), 7.30 m, 5H); MS (DCI/NH;) m/z 446
(M+NH,)",429 (M+H)" -

x # 11
(3S,48)-3-Be R-4-{[((FRARBE)A AT R)-1-b g oz % &
ZRTEXTE

WEBRTREZACH (50 mL)&R 2 5 » CH,C1,(150 mL) =
T IHE % (43.7 g, 125 mmol) » 3 #4185 - 8 B & &8
b4 ™ 4% B 2 IS4 o '"HNMR (CDCls, 300 MHz) & 2.80
(m, 1H), 3.15 (s, 3H), 3.40(m, 1H), 3.70 (m, 3H), 4.10 (m,
1H), 4.05 (m, 1H), 4.44 (m, 2H), 5.16 (s, 2H), 7.30-7.50(m,
5H); MS (DCI/NH;) m/z 329 (M+H)" -

X #17
(1S,558)-3,6-— . % — R [3.2.0]| K -3-% & ¥ 7 &

93444 .doc -14-
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BEGIIEHEN T ERS50 mL)¥ » i L 25%NaOHK &
BRI ZEpH~12 B R A M ABHECOCHALSIE - H R
BRRAEMANEZR  AFEE S HILHABLANT —
BL 8 -RE— o2 HEXLHA(WImL)REERLE - A CHCI;
(2x5 mLYE R B4 - BERHAEAS » LA B K(Bx2 mL)
Mk R BBy E Ltk KRERBEAMFEH S E
1 it 4 4 - '"H NMR (MeOH-d,, 300 MHz) & 3.30-3.16
(m, 3H), 3.36 (m, 1H), 3.82 (m, 3H), 4.55 (m, 1H), 5.20 (s,

2H), 7.36 (m, SH); MS (DCI/NH;) m/z 250 (M+NH,)*, 233

(M+H)"
X #11K
(1R,5S)-3,6-— . % — B [3.2.0] E %% -3,6-— ¥ B -3-% F &5,
6-% = T 85

HEBTIONEFHRENTEGSO mL)F 2 — 5 8& — &
ZTE(40.9 g, 188 mmo)E W m B T H LI BER T - N E
BT ANIBHEELERAHOS-1 8 - REBEHERERAY

LT B TE (3500 mL)RER 244 o 48 C B T Bs 3 R 4 8

crm

A AR BAGBXx50 mL)i %k » 2 KHSO,(5%, 100 mL)# #
10483 48 - A BB AR B KOBXxS0mL)i 2k > i i@ &
W%iﬁﬁo%ﬁ&%ﬁﬁﬂ%%w%%’%xﬁﬁ

“ibm AW F—18% 5% - '"HNMR (MeOH-d,, 300 MHz)

YJr'r (&

1.4 (s, 9H), 3.10 (m, 2H), 3.30 (m, 1H), 3.45 (m, 1H), 3.90
(d, J=12.2 Hz, 1H), 4.06 (m, 2H), 4.66 (dd, J=6.4, 2.0 Hz,

1H), 5.16 (s, 2H), 7.36 (m, SH); MS (DCI/NH;) m/z 333

93444 .doc -15-
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(M+H)"

% #11L
(1R,58)-3,6--— f. % — B [3.2.0] R % -6-% -2 = T &
# F # 1KE # (40.0 g, 0.120 mol);E # F & (400 mL) ¥ >
it APA/C(10E &%, 4.0 )N EBH, FREI0) 85 - R &
ReMBBY RELEEBE  ETHEREEMSFINZEAIL
4 ¥ - 'H NMR (MeOH-d,, 300 MHz) § 1.43 (s, 9H), 2.47(dd,
J=12.6, 3.8 Hz, 1H), 2.62 (dd, J=12.2, 5.7 Hz, 1H), 2.96 (m,
1H), 3.05 (d, J=12.2 Hz, 1H), 3.22 (d, J=12.5 Hz, 1H), 3.45
(m, 1H), 3.95 (m, 1H), 4.63 (dd, J=6.1, 3.7 Hz, 1H); MS
(DCI/NH;) m/z 199 (M+H)"
% #l2
5-7%-2,3-= f t o
K #12A
3-8 -5-7 & -2-th o BE
MEEABBRHES - ABIREBEIZSLERT » £ A
2-#8 3 -5-%% % 9t <€ (200 g, 1.43 mol, Aldrich)& ;& HCI(890
mL)e 4% /& & 4 /o 2k £ 50-55C> 3£ 18 R & /B B 4 4% £ 55-59C
#7545 48 ¥ & mw AKCI3(61.3 g, 0.5 mol)z & (850 mL):%

N

B A MmMARRE  BEBEURKBSANRERLASMERLRN

IR

Fﬂ

<6C > AR1#£LBIE - A K700 mL)i¥ 2k 75 8 > B 50C
TEZ#BI2) B MmIFE R B S % HNMR (CDCl;, 300
MHz) § 7.43 (d, J=3 Hz, 1H), 7.59 (d, J=3 Hz, 1H) -

X #12B

93444 doc -16 -
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2,3-= £,-5-5 & oz

WEEABBBHAE ZERARBE Z2LER T 0 £ A
POCL;(200 g, 1.3 mol) = Au A £ %k (84 g, 0.65 mol) » F & #
BAAKBALAENFRBEAOISC 2R AT HI2A2 &
#(227g,1.3mol) MmE R BEBRE LIFALIOCUTF - 8§45
B BB ELES YA EI2ZOCE FI0N 4 - B BB E
% 2 100CHE 4 N B E 4+ £100-110CFH » A A K (500
mLYU FERERBEHZIRE -FhATmE BFRA YR
Koz Z0-SCR 1/ E BIE » A A KPR ESH > it
M40 CF A X% MAIF 22 M4 4% - '"HNMR(CDCl;, 300
MHZz)88.39 (d, J=3 Hz, 1H), 9.16 (d, J=3 Hz, 1H)

K #12C
5-B A -2,3-= f g

#% SnCl1,(300 g, 1.58 mol) & i HC1(350 mL)# A & & % #
WMEHFBZRABIZISLEMBRY - #BRBEEN KT A5 i
HEEHBFLEOSTIUT » R AT H2Bx & 4 (100 g,
0.518mol) s M ARTREL B AL NEBEBE THH
AN EE RS WA KB AL B s A25%2 NaOH
K 7 #% (1000 mL) » 48 3% & &9 pH>10 » 12 CH,C1,(1x600 mL, 2
x400 mL)E BRRR &4 > £ #2469 X R4 U A& B k(200 mL)
Wk EMgSO) EERME - 40y B B 4 k(500 mL)
BRTE(I00 mL)BRAHEKIME > m4F 2 E E2HEILLS
# - 'H NMR (CDCl;, 300 MHz) & 3.80 (br s, 2H), 7.10 (d,

J=3 Hz, 1H), 7.77 (d, J=3 Hz, 1H); MS (DCI/NH;) m/z

93444 .doc -17-
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180/182/184 (M+NH,)" 163/165/167 (M+H)"

X #12D

5-72-2,3-— .z
NEEABKRBREHLES  BBESRBEILZSLEMAT > £ A

K61 2C2 & # (70 g, 429 mmol) & 48% HBr,(240 mL)k &
R R FREFLOSC ) BENLINEFEFERFG WA
NaNO0,(32.0 g, 464 mmol)Z /K (100 mL)/E & % 4 s A Kk
(200 mL) » £ HO0-SCTFHHEREMION 4 - H205 4 F >
L CuBr(32.6 g, 227 mmol) 5 REL RS MR » B E H 4 Mo
AKAGHEFREZRERLESGY  BRLAHUBEETR I
UAKBHE HRABTABRAGY LB AMBRERALE
(k& 1.5L) - REtOAc(3x500 mL) ¥ B A &k - L 4R 4 &
EIR M AR B K100 mL)iF s » 2 5 (MgSO0y) » it B 45 @ 43
$]5-8-23-— f wox B B - '"HNMR(CDCl;, 300 MHz)67.94
(d, J=3 Hz, 1H), 8.38 (d, J=3 Hz, 1H)

® 43
(1S,58)-3-(5,6-= #.-3-wu =g % )-3,6-— K # = F[3.2.0] & &

-(L)-BEE®EDB

K #3A

(1R,5S8)-3-(5,6-=— f.-3-w e £ )-3,6-— L 2 —F [3.2.0] & %
-6-% B - = T
B EABRIEFBZZILEMR P A(IR,58)-3,6--=

# - [3.2.0]RK-6-%8-% = T & (10.0 g, 50 mmol, ¥
FIILZ E#H)X B REBENF X400 mL)¥ 2 5-1%-2,3-= &
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®(14.0 g, HEH2DHFR) - WRMABME EBARA=
° I A & A #& Xantphos(1.74 g, 3 mmol, Strem Chemicals) ~

Pd,(dba);(916 mg, 1 mmol, Strem Chemicals) & % = T &% 4
(sodium tert-butoxide)(7.20 g, 75 mmol)i& 4% fo 2| & 5 F - 45 &
ARBEEIBANILAGCR) AN, FTHELS Y o 2
85-90C « 2/ 05 % » A REAHETE » U T B T E (1000
mL)R /K (200 mL)# > £ # #5048 - A HHE > UEA
B 5k (200 mL) i & » & 5 (MgSO,) » L Celite®i@ 5 » % 5B %
EEREMFIARALCEY  EXF R —-F i @A
»F — 18 % 8% - '"H NMR (MeOH-d4, 300 MHz) § 1.45 (s, 9H),
2.94 (dd, J=11.6, 4.4 Hz, 1H), 3.04 (dd, J=10.2, 6.4 Hz, 1H),
3.3 (m, 1H), 3.58 (m, 1H), 3.78 (d, J=10.5 Hz, 1H), 3.90 (d,
J=10.8 Hz, 1H), 4.05 (m, 1H), 4.83 (m, 1H) 7.39 (d, J=2.7
Hz, 1H), 7.84 (d, J=2.7 Hz, 1H); MS (DCI/NH;) m/z
344/346/348 (M+H)"

X #13B
(18,58)-3-(5,6-=— f.-3-wx £)-3,6-— f 5 — F [3.2.0] & 5 -
HPRAREB
HEHIZAZEHQR3.2¢)EN T BT E(250mL)Y » it jo
ANHTF RXBEHBEBEKRAYH(11.4g, 60 mmol)- 35 & &k fu 2 & A
On 4t » AHEZEER > T HFEI2)BHEHLTDNEK - BF
S EERIERE > FEEHELESY o B B 174-178C;
[a]p?°=-20.0°(MeOH, 0.105); '"H NMR (MeOH-d4, 300 MHz)
8 2.36 (s, 3H), 3.06 (dd, J=10.5, 6.1 Hz, 1H), 3.17 (dd,
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J=12.2, 4.8 Hz, 1H), 3.50 (m, 1H), 3.72 (dd, J=11.2, 5.4 Hz,
1H), 3.90 (d, J=10.5 Hz, 1H), 4.10 (d, J=12.6 Hz, 1H), 4.25
(dd, J=11.2, 9.8 Hz, 1H), 5.05 (dd, J=6.7, 5.1 Hz, 1H) 7.22
(d, J=8.1 Hz, 2H), 7.52 (d, J=2.7 Hz, 1H), 7.69 (d, J=8.1 Hz,
2H), 7.95 (d, J=2.7 Hz, 1H); MS (DCI/NH;) m/z
244/246/248 (M+H)"
K #13C

(1S,58)-3-(5,6-=— f =2 -3-£)-3,6-— f. % —F [3.2.0] & X

¥ E 3B & (33 g, 79 mmol)# 330 mL= 5% NaOH%k
A P #1045 48 > L CHCI;:i-PrOH (10:1)(4x500 mL) %
BR oo RAMERIKZR © A BK(2x100 mL)E & 4 @™ 15 2| B &
244 o '"H NMR (MeOH-d4, 300 MHz) & 3.04 (dd,
J=10.9, 4.8 Hz, 1H), 3.11 (dd, J=10.2, 6.8 Hz, 1H), 3.26 (dd,
J=8.8, 4.4 Hz, 1H), 3.38 (m, 1H), 3.73 (t, J=11.2 Hz, 2H),
3.84 (t, J=8.1 Hz, 1H), 4.55 (dd, J=6.8, 4.8 Hz, 1H), 7.37 (d,
J=3.1 Hz, 1H), 7.84 (d, J=2.7 Hz, 1H); MS (DCI/NH;) m/z
244/246/248 (M+H)"

X #13D
(1S,58)-3-(5,6-— &, -3-ww £)-3,6-— [ £ —F [3.2.0] & %
-(L)-BrEH S

#% 7% » MeOH(400 mL)Z ¥ #/3C& # (12.0 g, 50 mmol)
#Z 65°C » i & hw AN EHMeOH(60 mL)z (L)-i& % 8 (9.0
g, 60 mmol)E X E A - M ATRE  BAASAYHHE K2
B RBAHNEETR - MNEBRTHEMHIONSEL > BER
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eW it R KABZFE(0 ml)ib siE 4 o BB E T IR
M oA BB S Y o B OB 210-212CT( 5 )
[a]p?°=-27.02°(MeOH, 0.105);'H NMR (MeOH-d,, 300 MHz)
8 3.12 (dd, J=10.9, 6.1 Hz, 1H), 3.22 (dd, J=12.9, 5.1 Hz,
1H), 3.54 (m, 1H), 3.76 (dd, J=11.6, 5.1 Hz, 1H), 3.87 (d,
J=10.9 Hz, 1H), 4.10 (d, J=12.6 Hz, 1H), 4.31 (dd, J=11.2,
8.5 Hz, 1H), 4.77 (s, 2H), 5.13 (dd, J=7.2, 5.1 Hz, 1H) 7.54
(d, J=2.7 Hz, 1H), 7.90 (d, J=2.7 Hz, 1H ); MS (DCI/NH;) @
m/z 244/246/248 (M+H)" -
A
46 hz AR

ho F i # 47 (1S,58)-3-(5,6-= f. -3-wt o2 £ )-3,6-= £ 2 —
BB320]r i A sk CEBEdh T B2 2 B4k o
ERAKEAKFREZBEREEBREE L& CH-& £ it
(PH]-cytisine)([*H]-CYT)& 4 £ # @ # s M 2 8 55 sh 5 22
(Pabreza® A > Molecular Pharmacol., 1990, 39:9) - {# A #T .
ABHFRABOBEERN-B0CT - AR BEHRLIS T
REFEN0BBBANEHRF (S F 120 mM NaCl, 5 mM
KCI, 2 mM MgCl,;, 2 mM CaCl, & 50 mM Tris-Cl, pH 7.4
@4°C)° 2220, 000xgd: < 1504844 @ HF /N FEA A B FN302 2

ML EHRT - .

HHERERBOCSHENKT > LR A0 mMe 4%

B EHAR(LE)FRFE(:100) £ - F 2B LtREZEH
BREHR > FEI0°210"" Mz B ixx% -
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B ERASM(S A 125-150 ugE & B )3 A4 H L ki
E#H B ZRBRIESH A[CH-CYT(1.25 mM)E & & 2 #% A
SO0 ULz = ERXEFF - MA4C TR EBEHR A6 4 » KL A
3x4 mLAA S EHERAXAFALAZTELBOSNE L H I B =
Whatman GF/B g B # % 8 8 - 3% & B 12 % 4 mL =
Ecolum®(ICN)3t A o ;R 10 uM(-)-A o 5 £ & 8 & 3F & —
45 HEAEBREESLSE KR ET o ICsofd 14 LA RS-1
FHMHERANDF ARG E HLEKXRAE > B4 A Chengk
Prusoff# & (K=ICso/(1+[ 8 88 8 & 1/8 2 &) Kd{4 )4 I1Cso1&
# % Kifd o (1S,58)-3-(5,6-=— . -3-wb oz £ )-3,6--— § 3 — 8
[3.2. 0]5{ z kifs & 8 £ £0.10 nM -

el A &
- R R A -

# M Sprague Dawley K & 14 # B8 Charles River 2 3§
(Portage, MI) - £ F i AT AR L S H B £ L 4 H A B EH
BB P(F LT7:002 8% E8:00M B B) - #0 & & % F 4
% RKREERBE R EFEBRBRAEARNXBERMAK -

S AT # S.H. Kim& J. M. Chung, PAIN 50:355(1992)% 7

N

ERBRBERAARAILSALOF M BT R RAL -2 44
BAHoH-—M@Boo - RAEMNAESRY WM XERE
(spinal process)8f & & R - # L64% % (transverse process)#
R RSO0 B4 B ORBAEALSRLOF A BT T h e o
EE B0 0 R40TFT Rz Vicryl& A0 S 5 B R & A 3
ehRBREME -
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£ A # R K % (von Frey filaments)# & K & % #| & 55 4
BERXEZNFTHH/MMAERE (allodynia) 4 5 3% & i
Jh % K B X4 o 4 AT & S.R. Chaplan, F.W. Bach, J.W.
Pogrel, J.M. Chung & T.L.Yaksh, "Quantitative assessment of
tactile allodynia in the rat paw" J. Neurosci Meth., 53:55-63
(1994)Fr s st » F A& B 28 > BA LB B UAH B2
O FATRBANBEEAMRMI LB 4 BB ZRKRHE - &
M i 3 A& E-TF & % % (Dixons Up-Down) » B & A5 % 4 £ =%
H 8 # B {4 (withdrawal threshold) & < 4 g R B oo

\=4

—_—

=
(1S,58)-3-(5,6-= ®&. -3- =¥ & )-3,6-— § 3 = B [3.2.0] & 1
ERARAISTIEANBEBINSGE LA LR TRHEREL S
A SHELISgX R AMME - EC5o2 8 &£ A1 pmol/kg -
BlAER XA R
#& #% R.J. Lukas, "Expression of ganglia-typé nicotinic
acetylcholine receptors and nicotinic ligand binding sites

by cell of IMR-32 human neuroblastoma clonal line" J.
Pharmacol. Exp. Ther. 265:294-302 (1993)r7 22 3 2 & 5% ¥
IMR-32 A 49 & B /8 & #% %@ # (ATCC, Rockville, MD)4% #5
EHBAERY UE-HAHIXICB I FTER wBEHs
BECZARZIOGLHZARTEY » ERNBAER T2
BRA -MANBAITRBREERLRCH 2B AY B
MR T B E -

1 A 45 % & % # Fluo-4 (Moleculae Probes, Eugene, OR)

e ® K ¥ K RE % A K # (Fluorescent Imaging Plate
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Reader)(Molecular Devices, Sunnyvale, CA)% 3 € IMR-32
iz NCa A o BHAEAE]L mM2 & kK DMSO
B 10% % /% B R B (pluronic acid)x % i % 5 ¢ 8 ¥ £ &
(acetoxymethyl (AM)ester)® X &) Fluo-3/A%& - &K 1% U & &
BEABLEHEFBERAIODMZIRERE » EMN3TCEN @l
ElEr - FIA EZZBIGHLE A CHRERELKE URBKRE
& % (HETES % % # > 20 mM Hepes, 120 mM NaCl, 5 mM
KCI, 1 mM MgCl,, S mM#% & # > 500 mMF # & (atropine)
BABS5mMCaCl ) RE W% " B AL S H LB K ml P BB

J e N & 48R K # (1S5S5)-3-(5,6-=— & -3-h ¥ & )-3,6-=
o320 R KR > MEAKBEA & AT 4 (K K480
nm)* B HHICENEEERCCDHE BRI BEAT LR EH
#I 3 # (FLIPR) ¥ Ca™ 2 % /1 - e dn 8 — % 4 ¥ » CCD#
PRBREVEARE BHEFAWMANRERELESH 25
R BAEREHS;HE BEPHRUBMERENDPCERA

HEHEEIALIEZELEE c BB MIBARE H0.4%
B % B (f-stop)k &£ A 244 £ (micron)- 48 # # & 100 uM#R &
A3l % 2 & K& E B % b # (1S55)-3-(5,6- = & -3-9 =

#)-3,6-=— R4 —K[320]k%REHE KB & » ECsofd &3t
B AS5S5 pM - @ 5% 8 & & 18 %= B B £ # 2 100 uM# &
(100%) & #7 P2 89 4 B (0%) > £ 35 3 B 4% 20,000% % B
fr o (1S58)-3-(5,6-= . -3- o2 £ )-3,6--= & 2 = 8 [3.2.0]
BRI B AL B AIMR-32@ 8 » ECso%5.5 uM » & X %%
A A H R T3% -
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EERBELFEHME LABEFEIRZIBRRRTY  —#
MABRERABREFLEAEST G EARR > U EEE &
(scopolamine)3] # W s gt 2 K & 8 & % B 3 8 K15 R %

THEARAAERZIEZETNRRZEALS -

A R K B A% A % B Charles River ¥ 8% ¥ 2 # M
Long-Evans Kk #300-400 g £ — k&8 B IEHH > 34 K
RA3TcmAKRIERB B EKREH X AKA(ELEZL180 cmA &
60cm) T HETRGBEFE - KBHRFAL20C- £ F =X
MEBBEIR  RMERBEREARET  UETRKAH» & &%
ABREARBE  AEMBEAIKRT > BHMATALFESE U
SEERE FEMARKSOME LR E B H A L)V KRS
ReRA-—@@AFeTHLE »—BAFE&4eUBTEEERER
LR BEALIRENEEZ RKREABLZTEHERXRNKRK
B BRARSTAEHEAEALME - UEBHEBELSHRHE
(5% 3% )1 & & % ¥ (dependent variable) °

#% F # & & # HL & (muscarinic antagonist) R B % & £ 2
B (scopolamine -HBr) (0.3 mg/kg)3l # B 4o B ag (£ & £ %
FTHEZRARFERENRBRBAZ) B EHEERERH
RBEAWNRABATIS L F(RLEBBSR) - KRBT 8930
THE(BTREZEHRZAISH &) £ FEH EHREH0.001%
45 pmol/kgz (1S,58)-3-(5,6-= f-3-w o2 £ )-3.6-= £ 2% —
B[320]FA%  UHALAALEKET PR OMBEEREAN
Z&RB

¥ Kok TR BT (1S,55)-3-(5,6-= £ -3-9 o £ )-3,6-
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AR _RBB0A RN T AR PERGSER(LIFEZR
AT BRE ~ LR HERER MWEARE - 25 RR
ECEENAFABHGE HAPEREREIERE)RF
o3& e

BT A (1S,58)-3-(5,6-— A -3-ng£)3,6-— R -%
BROIE R HE NS R AERYERBE A IR £ THEHE
& %L?%%ﬁ%iﬁé’i@%%ﬂﬁ zZEHRILEMEHER -

(1S,55)-3-(5,6-=— & -3-= g & )-3,6-— R — 3% [3.2.0] 4%
HTRAR GRS AR LIBEERIBEEZIAR R
#— 4 i H M. Williams & S.P. Arneric, "Beyond the
Tobacco Debate: dissecting out the therapeutic potential of
nicotine;' Exp. Opin. Invest. Drugs 5(8):1035-1045 (1996) ;
& S.P. Arneric, J. P. Sullivan, M. Williams, "Neuronal
nicotinic acetylcholine. Novel targets for central nervous

system theraputics”" Psychopharmacology: The Fourth
Generation of Progress. F.E. Bloom A& D.J. Kupfer (Eds.),

Raven Press, New York 95-109 (1995) -

b o 0 (1S,58)-3-(5,6- = & -3-=b o2 & )-3,6-— R % — %
B0 THAGAN KL EXRTAH A KM T BE®RT
BIIBZERB HFloMELERE MWML2AKRKE - LB IR
et LmE HRERK - -ETEANAARYE - HE R
BACHEREERA - BAE - BREBREBE - HHH
RE BREEREMMKREK AIDSI e & % % ~ BBM
RAE-BEHER - REREXMBEEZEH -
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AU LBRERIBELSCZILSYTAN LB %S
2 JE 0 4 M. Williams A& S.P. Arneric "Beyond the Tobacco
Debate: dissecting out the therapeutic potential of nicotine"
Exp. Opin. Invest. Drug 5(8):1035-1045 (1996) ; S.P.
Arneric, J. P. Sullivan, M. Williams, "Neuronal nicotinic
acetylcholine. receptors. Novel targets for central nervous
system theraputics" Psychopharmacology: The Fourth
Generation of Progress. F.E. Bloom A& D.J. Kupfer (Eds.),
Raven Press, New York 95-109 (1995); S.P. Arneric, M. W.
Holladay, J.P. Sullivan, "Cholinergic channel modulators as
a novel therapeutic strategy for Alzheimer's disease" Exp.

Opin. Invest. Drugs 5(1):79-100 (1996) ; J. Lindstom,

"Nicotinic Acetylcholine Receptors in Health and Disease"

Molecular Neurobiology 15:193-222 (1997) ; A G.K. Lloyd

2

# A » "The potential of subtype selective neuronal nicotinic

acetylcholine receptor agonists as therapeutic agents" Life
Sciences 62(17/18):1601-1606 (1998) + Fr 4% i &4 -
HABRMELEBEBRERIBELSZILEMTRANEGARME A
K JE * % M. Williams & S.P. Arneric, "Beyond the
TobaccoDebate: dissecting out the therapeutic potential of
nicotine" Exp. Opin. Invest. Drugs 5(8):1035-1045 (1996) ;
J. Lindstom, "Nicotinic Acetylchloline Receptors in Health
and Disease" Molecular Neurobiology 15:193-222 (1997) ;

% G.K. Lloyd % A » "The potential of subtype selective
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neuronal nicotinic acetylcholine receptor agonists as
therapeutic agents" Life Sciences 62(17/18):1601-1606
(1998)F Fr #& 3l &4 -
BABRMBMLEBERTBEESAZILATANSEELEY
A& B &% > 4 M. Williams A& S.P. Arneric, "Beyond the
Tobacco Debate: dissecting out the therapeutic potential of
nicotine" Exp. Opin. Invest. Drugs 5(8):1035-1045 (1996) ;
S.P. Arneric, J. P. Sullivan, M. Williams, "Neuronal
nicotinic acetylcholine receptors. Novel targets for central

nervous system theraputics" Psychopharmacology: The

Fourth Generation of Progress. F.E. Bloom & D.J. Kupfer
(Eds.), Raven Press, New York 95-109 (1995) ; & J.
Lindstom, "Nicotinic Acetylcholine Receptors in Health and
Disease" Molecular Neurobiology 15:193-222 (1997)% £f #2

AR LB ERIBEEASAZILASW T RANGSG B L
JE * 4o M. Williams & S.P. Arneric, "Beyond the Tobacco
Debate: dissecting out the therapeutic potential of nicotine"
Exp. Opin. Invest. Drugs 5(8):1035-1045 (1996); S.P. Arneric,
J. P. Sullivan, M. Williams, "Neuronal nicotinic acetylcholine
receptors. Novel targets for central nervous system

theraputics" Psychopharmacology: The Fourth Generation of

Progress. F.E. Bloom A& D.J. Kupfer (Eds.), Raven Press, New

York 95-109 (1995) ; A& J. Lindstom, "Nicotinic Acetylcholine
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Receptors in Health and Disease" Molecular Neurobiology
15:193-222 (1997) % Fr & ik &y -
BARMLBRERLIBELSZILESYT AN G ek RE
%t > 4o M. Williams & S.P. Arneric, "Beyond the Tobacco Debate:
dissecting out the therapeutic potential of nicotine" Exp. Opin.
Invest. Drug 5(8):1035-1045(1996) F A 4% ik &5 -
HABRMLEBERIIBESZILAHTANLGEELE AN
% A @& & E ° 4w M. Williams A& S.P. Arneric, "Beyond the
Tobacco Debate: dissecting out the therapeutic potential of
nicotine" Exp. Opin. Invest. Drug 5(8):1035-1045 (1996) ; & S.P.
Arneric, M.W. Holladay, J.P. Sullivan, "Cholinergic channel
modulators as a novel therapeutic strategy for Alzheimer's disease"
Exp. Opin. Invest. Drug 5(1):79-100 (1996) % A7 4% il &4 o
BABRMLIBRERIBLESCZIICEWTAN RN LR
Lt REFLFHEHXEM > 4 S.P. Arneric, J. P. Sullivan, M.
Williams, "Neuronal nicotinic acetylcholine receptors. Novel
targets for central nervous system theraputics
"Psychopharmacology: The Fourth Generation of Progress. F.E.
Bloom A& D.J. Kupfer (Eds.), Raven Press, New York 95-109

(1995); &S.P. Arneric, M.W. Holladay, J.P. Sullivan, "Cholinergic

channel modulators as a novel therapeutic strategy for Alzheimer's

disease" Exp. Opin. Invest. Drug 5(1):79-100 (1996) F A7 4% ik &5 o
HABECBRBELEE OIS M TRANERERE L

%= S.P. Arneric, J. P. Sullivan, M. Williams, "Neuronal
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nicotinic acetylcholine receptors. Novel targets for central
nervous system theraputics" Psychopharmacology: The
Fourth Generation of Progress. F.E. Bloom & D.J. Kupfer
(Eds.), Raven Press, New York 95-109 (1995) ; & S.P.
Arneric, M.W. Holladay, J.P. Sullivan, "Cholinergic channel
modulators as a novel therapeutic strategy for Alzheimer's
disease" Exp. Opin. Invest. Drugs 5(1):79-100 (1996) F #7 %
ey

HABRMLEERIBESZILSHTRANEEIE S
M 8] & A& 16 JE > 4» M. Williams & S.P. Arneric, "Beyond the
Tobacco Debate: dissecting out the therapeutic potential of
nicotine" Exp. Opin. Invest. Drug 5(8):1035-1045 (1996) ;
S.P. Arneric, J. P. Sullivan, M. Williams, "Neuronal
nicotinic acetylcholine receptors. Novel targets for central
nervous system theraputics" Psychopharmacology: The
Fourth Generation of Progress. F.E. Bloom & D.J. Kupfer
(Eds.), Raven Press, New York 95-109 (1995) ; A& S.P.
Arneric, M.W. Holladay, J.P. Sullivan, "Cholinergic
channel modulators as a novel therapeutic strategy for
Alzheimer's disease" Exp. Opin. Invest. Drugs 5(1):79-100
(1996) F pr 4 i & -

LA BRMLBERETBLESZIILSYTANGLGHEE
JE * % M. Williams A& S.P. Arneric, "Beyond the Tobacco

Debate: dissecting out the therapeutic potential of nicotine"
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Exp. Opin. Invest. Drugs 5(8):1035-1045 (1996) ; S.P.
Arneric, J. P. Sullivan, M. Williams, "Neuronal nicotinic
acetylcholine. receptors Novel targets for central nervous
system theraputics”" Psychopharmacology: The Fourth
Generation of Progress. F.E. Bloom & D.J. Kupfer (Eds.),
Raven Press, New York 95-109 (1995); & S.P. Arneric, M. W.
Holladay, J.P. Sullivan, "Cholinergic channel modulators as
a novel therapeutic strategy for Alzheimer's disease" Exp.
Opin. Invest. Drugs 5(1):79-100 (1996) ¥+ A7 42 il &4 o
ﬁ%%&éﬁﬁ&ﬂﬁﬂ%éﬁ*%ﬁ%‘%é\z%é\%?%73’:‘7‘.‘5:}%%%
JE ° 4o S.P. Arneric, J. P. Sullivan, M. Williams, "Neuronal
nicotinic acetylcholine receptors. Novel targets for central

nervous system theraputics”" Psychopharmacology: The

Fourth Generation of Progress. F.E. Bloom & D.J. Kupfer
(Eds.), Raven Press, New York 95-109 (1995) % £7 42 i 8§ -
ARG ILBERIBELILEGH TANEERE R
B #% % o RE > 4 M. Williams & S.P. Arneric, "Beyond the
Tobacco Debate: dissecting out the therapeutic potential of
nicotine" Exp. Opin. Invest. Drugs 5(8):1035-1045 (1996) ;
S.P. Arneric, J. P. Sullivan, M. Williams, "Neuronal
nicotinic acetylcholine receptors. Novel targets for central

nervous system theraputics”" Psychopharmacology: The

Fourth Generation of Progress. F.E. Bloom & D.J. Kupfer
(Eds.), Raven Press, New York 95-109 (1995) : & J.
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Lindstom, "Nicotinic Acetylcholine Receptors in Health and
Disease" Molecular Neurobiology 15:193-222 (1997) % Ff 42

A BRLLBREBERES IO TAN G ERRE
R HE AR B % K/ > %o M. Williams A& S.P. Arneric, "Beyond
the Tobacco Debate: dissecting out the therapeutic potential
of nicotine" Exp. Opin. Invest. Drugs 5(8):1035-1045
(1996) : S.P. Arneric, J. P. Sullivan, M. Williams, "Neuronal
nicotinic acetylcholine receptors. Novel targets for central

nervous system theraputics" Psychopharmacology: The

Fourth Generation of Progress. F.E. Bloom A& D.J. Kupfer
(Eds.), Raven Press, New York 95-109 (1995) ; & J.
Lindstom, "Nicotinic Acetylcholine Receptors in Health and
Disease" Molecular Neurobiology 15:193-222 (1997) ¥ A7 42
iy o

HABRMLBERITBESZILESS T AN L & AIDS
jl A2 &) X B /&£ * 4 M. Williams & S.P. Arneric, "Beyond the
Tobacco Debate: dissecting out the therapeutic potential of
nicotine" Exp. Opin. Invest. Drugs 5(8):1035-1045 (1996) ;
S.P. Arneric, J. P. Sullivan, M. Williams, "Neuronal
nicotinic acetylcholine receptors. Novel targets for central

nervous system theraputics”" Psychopharmacology: The
Fourth Generation of Progress. F.E. Bloom A& D.J. Kupfer

(Eds.), Raven Press, New York 95-109 (1995) ; & J.

93444 .doc -34.-
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Lindstom, "Nicotinic Acetylcholine Receptors in Health and
Disease" Molecular Neurobiology 15:193-222 (1997) ¥ A7 #

AABHELBRERLBRESZILEWTARGRRAM
0 M. Williams & S.P. Arneric, "Beyond the Tobacco
Debate: dissecting out the therapeutic potential of nicotine"
Exp. Opin. Invest. Drug 5(8):1035-1045 (1996) ; S.P. Arneric, J. P.
Sullivan, M. Williams, "Neuronal nicotinic acetylcholine receptors.
Novel targets for central nervous system theraputics”
Psychopharmacology: The Fourth Generation of Progress. F.E.
Bloom A& D.J. Kupfer (Eds.), Raven Press, New York 95-109
(1995) ; & J. Lindstom, "Nicotinic Acetylcholine Receptor in
Health and Disease" Molecular Neurobiology 15:193-222 (1997)
oA 4 &Y e

BARMLBERIBELSLILEYTAN R R
# 5 4w M. Williams A& S.P. Arneric, "Beyond the Tobacco Debate:
dissecting out the therapeutic potential of nicotine” Exp. Opin.
Invest. Drugs 5(8):1035-1045 (1996) Fr #5 il & -
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The present invention discloses (IS,SS)-3-(5,6-dichloro-3-pyridinyl)—3,6-
diazabicyclo[3.2.0]heptane and its use to treat pain and other disorders associated with the
nicotinic acetylcholine receptor.
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