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= 59, Williams et al., DN&P 7(4):205 (1994); Arneric et al., CNS Drug Rev. 1(1):1 (1995); Arneric
et al., Exp. Opin. Invest. Drugs 5(1):79 (1996); Bencherif et al., JPET 279:1413 (1996); Lippiello et
al., JPET 279:1422 (1996); Damaj et al., J. Pharmacol. Exp. Ther. 291:390 (1999); Chiari et al.,
Anesthesiology 91:1447 (1999); Lavand'homme 2 Eisenbach, Anesthesiology 91:1455 (1999); Holladay et
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Neurological Disorders 1(4): 423 (2002), O'Neill et al., Current Drug Targets: CNS and Neurological
Disorders 1(4): 399 (2002), US 5,1871,166(E53d#}: Kikuchi et al.), US 5,672,601(E3dA}:
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2 F SELS X
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Freedman et al., Biological Psychiatry 38(1):22 (1995)& =3l ).
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Current Drug Targets: (NS and Neurological Disorders 1(4): 423 (2002)), 217X 5 (0'Neill et al.,
Current Drug Targets: (NS and Neurological Disorders 1(4): 399 (2002) 2 Jeyarasasingam et al.,
Neuroscience 109(2): 275 (2002)), Z2&]x 2174WH F3F (Xiao et al., Proc. Nat. Acad. Sci. (US)
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StEIY. o E B9, PCT WO 99/62505, PCT WO 99/03859, PCT WO 97/30998, PCT WO 01/36417, PCT WO
02/15662, PCT WO 02/16355, PCT WO 02/16356, PCT WO 02/16357, PCT WO 02/16358, PCT WO 02/17358, Stevens
et al., Psychopharm. 136: 320 (1998), Dolle et al., J. Labelled Comp. Radiopharm. 44: 785 (2001) and
Macor et al., Bioorg. Med. Chem. Lett. 11: 319 (2001) ¥ = FuEHAES FxedA & 5 vk, o]yt
st FollA, TEAR FERE XEE AT vlolA|FE of¥l(d: FAFFE)oltt. AR X3E HFEE
9 FFELE E3 Fagld gAe] Adels e Rudur. dE B9, US 5,712,270 (531HAR:
Sabb). WO 02/00652, = WO 02/0518412 F=xabd & <= QUu}.
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[2.2.2] 8 E-3-91)-3-3 d 2 Z-2-¢lo}y]

[2.2.2]HE-3-9)-3-(3-ZF2Hd) =
2[2.2.2]2E-3-9)-3-(4-H| EAH L) Z 2
2[2.2.2]%E-3-9)-2-v&

-3-ddzes-

2[2.2.2]FE-3-¥9)-3-(2-EF o2 d)x

2[2.2.2]2E-3-4)-3-(3-Hedgd) TR =~

2[2.2.2]2E-3-4)-3-(4-ZF o2 d)x

2[2.2.2]FE-3-9)-3-(4-vdod) 2 =~
E-3-2)-3-(2-F ") R 2-2-¢]

2[2.2.2]2E-3-9)-3-(2-W|EA| ) T2
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s-g-glofu] =,

(R,R; R,S; S,R; H S§,9)-N-(2-((3-F | t]d) v &)-1-o}x}Hlo| A S 2 [ 2.

s-g-qlofu] =,

(R,R: R,S; S,R: B S,9)-N-(2-((3-¥] v d)w|&)-1-opaue| A F = [2.2.

S-g-glofu] =,

(R,R; R,S; S,R; & S,9)-N-(2-((3-
23x-2-dlopn =,
(R,R; R,S; S,R; & S,9)-N-(2-((3-

s-g-qlofu] =,

(R,R; R,S; S,R; & S,9)-N-(2-((3-

s-g-qlofu] =,

(R,R; R,S; S,R; & S,9)-N-(2-((3-
23-2-dlopn =,

(R,R; R,S; S,R; & S,9)-N-(2-((3-
AEd)Z 2 Z-2-qlojn| = |

(R,R; R,S; S,R; & S,9)-N-(2-((3-
Elod) X2 Z-2-qllo}n| =,

(R,R; R,S; S,R; & S,9)-N-(2-((3-
ggitd) T2 Z-o-qlojn| =

(R,R: R,S; S,Ri B S, 9)-N-(2-((3-¥] ) v &)-1-opauo| A F = [2.2.

uho] |9 ) 3L 5 -9 gllof] =

(R,R: R,S; S,R: B S,9)-N-(2-((3-¥] ) v &)-1-opauo| A F = [2.2.

PELIELES RIS

(R,R: R,S; S,R: B S,9)-N-(2-((3-¥] ) v &)-1-opaue| A F = [2.2.

Elod) X 2 X -2-gllo}u| = |

(R,R: R,S; S,R: B S,9)-N-(2-((3-¥] ) v &)-1-opauo| A F = [2.2.

T -g-dlou| =,

(R,R: R,S; S,R: B S,9)-N-(2-((3-¥] v d)w|&)-1-opaue| A F = [2.2.

Hdzax-2-dlopn =,

(R,R: R,S; S,Ri B S,9)-N-(2-((3-¥] v d)w|&)-1-opauo| A E = [2.2.

o] =,

(R,R: R,S; S,Ri B S,9)-N-(2-((3-¥] ) v &)-1-opauo| A F = [2.2.

Hdza2x-2-dlopn =,

(R,R: R,S; S,R: B S,9)-N-(2-((3-¥] ) v &)-1-opauo| A E = [2.2.

S ed) =232 gloju =,

(R,R; R,S; S,R; ¥ S,9-N-(2-((3-F )& )-1-o}x} o] A Z2[2.2,
o gE] o =[2,3-b]E] 2 H-2-U) T F Z-2-lo}n| = |

(R,R: R,S; S,R: B S,9)-N-(2-((3-¥] ) v &)-1-opauo| A F = [2.2.

2ax-2-glopm =

(R,R: R,S; S,R: B S,9)-N-(2-((3-¥] )| &)-1-opauo| A F = [2.2.

yZze) T2 z-o-dlopn]=, 2

(R,R; R,S; S,R; H S§,9)-N-(2-((3-F | t]d) v &)-1-o}x}Hlo| A S 2 [ 2.

) ) -1-opAnte] Al S = [2.

.2]

) He)-1-opAnte] Al S = [2.

) He)-1-opAnte] Al S = [2.

) ) -1-opAtnte] Al S 2 [2.

) He)-1-opAtnte] Al S = [2.

et d)wg)-1-opxpute| Al 2 = (2.2,

et d)wg)-1-oppute| Al 2 2 (2.2,

SS90l 10-1098481

2.2]2E-3-9)-3-(3-EERHY)ZTZ

215 E-3-9)-3-(3-HEA Hd) L&

Jo
iu

~3-91)-3-(3-3| =2 A5 ) =

2] E-3-9)-3-(4-BRERAd)ZTZ

2]SE-3-9)-3-(4-FEEHLE)IZ

2]HE-3-9)-3-(4-3| =5 A E)

2] % E-3-91)-3-(4-3| EH A3 %

2.2] S E-3-9)-3-(4-"eE oy d)=x
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71 dEAQ gstEolA 2R dY]-3 RolofE o oA NH Al NCH;2 X33t o = x] A==
3eEe w3k —“&: dhry o] EHHW é}?&%ﬂﬂr 7] dEAel sEET Ao FFEAA 1-opAtulo A ER
[2.2.2 J1E£2[3.2.1]128, £ -olxulolAE2[3.2.2] =

Bop FAA o wE, b 29 SpetEe dbv] Ank shebA o] sgtES ekt

sheba 1 9 shEHA] 29 F3ES 3-X3E 2-(olE & )-1-of At A F 2 G gto|th. & U9 sgEo] Ax
2 e WY W ¢ ARE, ofgfel] Z]AIgE 2-(o}lH &) -1-ofAtutol A E R U] FAE A EHE
FHAAE R EF)E ol &std HAsA AxEtt. vE A Aol Al A HWuE ¢ ARk, 2-(o}
dad)-1-o}Hlo| A S 2UZLS LU= @ 470 opxiutol A EY AlECwRE FHH dE ST ALEY
gdel o8 Axd 5 Aok, wEkA, -FFFEtes JAHE HEE FASEEY &4 stelA dyd-3-vt2
H2du 8 =(Aldrich Chemical CompanyZF-8 94 7Fs)eh vheA A5, 2-((3-Fvjd)dd d)-1-opx}nu}
OIANEFR[2.2.2]FE-3-20] AAFET. AFACIEH o= AE7|e] TdAA FLS oY ME TOE FAE F
g o]FolA 2-((3-FYuld)wE)-1-olztulo] A F2[2.2.2]1 5 o] AL, oE o], o= =uF Fi
si(Fetg Fvhe B U sEEY Y SAEA xSt AE, 2-(-FEud) e E-1-okxjute| Al &

[2.2.2] S 6k-3-2¢& *3/‘4’\]7]‘3P("X]‘_L—2—(°}a% 1)-1-ofAtulo| Al E 2 gz ol g Ao A 3hx). ﬂ]%
o dFR9 YL dF , &F HESfo|Egtoln, dFUE O] AXRIAIE TEE AN FAE FAG
7] At setEe] 4 l"f:°]¢°ﬂ TAE T Aks o] &ate] o]FojH 4 gt} %_LQ, 2-((3-F ) mge)-

Lol Aulol A2 2[2.2.2] 9 8-3-S€ cis 2 trans Tholoxelel ool EFFE(AAL o] $A)olm, e
wBlunel #5HE F4el FA0TH A B2 (o} ) 1o Aol A FR 7 ol A Fe] A Fx),

FdA L] AEE cis/trans W&ol FEFS VAT, O da, EES HoH FROIE s FARE AE ©]
gsto] ad FRTol=, -FRE-2-(@-vdud)vde)-1- OFZFHF’] AlER[2.2. ]ﬁ%o WA S Qv

ad v, 2 2RHOIEE dE E°], Raney UAS ol&ste] 2-((3-dd v d)wE)-1-opAmte| A S 2]
215 s gl = . 2R FHAE =3 A, 2—((3—34ﬂﬂ‘é)”ﬂ%‘)—l—‘#z}ﬂkﬂ AEE[2.2.
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E-2-dlog W3le 4
22([5.4.0]983-7-0E Wolkoff. J. Org. Chem. 47: 1944 (1982)¢] Wrwlo] we} stz ﬂ#ixﬂﬂm&
(dehydrohalogenation)el AR&" 4 Qlty. HE o2 Wo=s= 2-((3-Fod)HEd)-1-olAuto| Al &

[2.2.2]58-3-22 AE FE7]E ¢4 &F HE3fo|=glo|=R FYAZI oz N 2—((3—¢43]"4‘é)ﬂﬂ‘5‘)—1—°}1}
el Al ER[2.2.2] 8o R ®gdE 4 v, O Ay A Exst &F, 2-((3-FEgd)rE Al)-1-o}z}uto]
AlEF2[2.2.2]58-3-2& Eod FRo=2 AHYs (2R IFFES APAZY), Raney UAZ A

e, a9 vE FuE Fastel o dztew ddd ¢ vk, 1,8-TopAtutolA]
o
il

Sfal(E2= WololElE FdHew A7), ad vs dE 5o Zohy Fvlz Fasistol(o]F A e ),
Ak AP, TR Fr2E HEd 5, &E A< (allylic rearrangement)o] ¥EE = Ho] F5d
whatth. s o], R 39E ] Raney 1474‘ Fdoziy YPdHE BES oA Y A 3 dEAE
g @Ale] Edtmoln], FAko] ol ¥ wAlstt.  oldd ARE 2-(G-Fyd)mE)-1-okAHto| A S 2
[2.2.2]5% 2 2-((E-F ) mE)-1-opaptol A 2 2[2.2. 2] §E-2-9 55 A AT

EouE ECA, 2-(ohE g Z)-1-okabtol A F R U o} d-3Hy fU1H S SRES okxhmbelAlEY b
wd spgted wkgA7lan, o A3 e GEe 7] e FAAA 4 AP eE AlxdE.
dE 5o, 2-(@-dud) s =FAME)-1-opputel A 2 [2.2.2] &2 -9 udygHS FraEdd-2-7t=
Hadds|=et A ows Add = ot dFS Hed FRee|Es weAA Y FRTe|=E A
AR B Raney YRR FAA7IHE 2-((3-¥ it d) vl E)-1-okahutel Al 2 2[2.2. 2] o] A" Flol,

A42el ArFYd-2-72 8 ~Ad s == Ricciardi and Doukas, Heterocycles 24: 971 (1986)0l 7]A) = o
-9 EUdEFL FHERIYUS e 2RAA qHE = B4 Fo n-FHIFLER Ao
24 WA= 4 QvH(Cai et al., Tetrahedron Lett. 43: 4285 (2002)).

2-(4-, 5=, & 6-A% -3-grjd)ve)-1-ofule] A F2[2.2.2] 5] HAE 7 Ae A2 I 5 2
th. o E Fo], 5-HERIYU-3-7IE2EALY3| = 3 3-FF2Ed oMCieiEM (Aldrich=%-¥E 44
Ho g JF 7te)E HES FAslEo &4 slolA A wkeE 4= 9o o] in Neilsen and Houlihan,
Org. React. 16: 1 (1968)°] 71A¥o] Stk =¥ thg, 4% % §og, 2-((5-BEr-3-ggud)yd
d)-1-olAufo| A ZFR[2.2.2] FE-3-28 2 F HEFolmglo|=g Hu|dte] 4= 2-((5-HEE-3-3 2 t]d)u]
gal)-1-oxulel Al F 2[2.2.2] $-3-2& AA P uAZA AYANG. ol TAE T4 Eod F
Zefol=9f Ao WeAA -FRE-2-((5-BEE-3-3 ) v d)-1-olxulo] A F £[2.2.2] % t]&}o]
crIFRgo| =S £ AAGAY uAEA AAAZIY. Masamune et al., J. Am. Chem. Soc. 95: 6452
(1973) °l 71Al=o] &= #F EuSALTFr g sfol=gtolt @ 903t FEE o]&dte] A4 A
AAE st date AdE, 2-((-HER-3-F v d)wgd)-1-ofxulo] A E2[2.2.2] S5 AP 1L
AZA ARAA 4 ok, O™ o, ol e FhAE Fekm FHvle] EX StdlA FasideEa 9
st AAE, 2-((5-BRER-3-FEvd)wd)-1-ofxhulol Al Z &2 [2.2. 2] S@ o= H3kd 4 Q. o] AA 3}
e, 2-((4-BER-3-FEud)vd)-1-opahuto] Al Z 2 [2.2.2] S8 3 2-((6-H2R-3-3 g t]d)H&)-1-o}2}
Hlol N Z2[2.2.2] e A7) AN 27 5-HE Ry d-3-7lE R 2S5 s 4-H 2 2y d-3-712
Eady8|s B -HERIAYU-3-7t2 5 A s =2 XA 02N FAG HHoR A" 4 Qrt.

A7) B3 dhss, 5-EERIYU-3-7t2E AU =E 5-H 2R YFEAH(Aldrich Chemical Company %
Lancaster Synthesis, Inc. Z5H FdAoR dF7ts) o 2RYH Axd 4 v, 5-HZEYIAEHAS o4 &
ERYEWER AFgozyn ddss S FYT £ Jdorn, 19 b oA dE Fol -78THA
HEZ o] 2 F(THF) 59 & €F7w stol=gtolmr SdAA 5-HERE-3-(FeFA ) A ds A
AAZA 4 Qh(Ashimori et al., Chem. Pharm. Bull. 38(9): 2446 (1990). ¥ t& WHoZT = 5-HZ W1
RS o E B0 A 9 ofgk&ol EA] SlolA dlxE 238} ko, FIHAQ dE diEHEE B AF R
2afolegfol=R FYAIA H-BERE-3-(F=FAME) I dS A7t (Nutaitis et al., Org. Prep. and
Proc. Int. 24: 143 (1992). = A3} BA ¥ 5-H2R-3-(3=FAE)v g Y& Stocks et al., Tetrahedron
Lett. 36(36): 6555 (1995) and Mancuso et al., J. Org. Chem. 44(23): 4148 (1979)o] 7|A1% =He| wha},
A F2gols 9 YuEEEIAEE o] &3 Syern Atslell 95| 5-BHER-3-I U2 EAdHE| =2 HE
AN S g, 2HFE, 4-HRENEU-3-7t2 5 A4 H 3 5 Cine et al PCT WO 94/298930 71A41€ 49
T+ Ojea et al., Synlett. 6: 622 (1995)° 7]A1¥ ®iwol wel 4= 4 I, 6-HEEyId-3-7l=25
243 == W1ndsch1ef and Voegtle, Synthesis 1: 87 (1994) T+ Fey et al.o] SLE3F 93/4320432 < 7]
A el wet dd S Tt

Ay7] Wk

_1

1S

ﬂi

e
urt
rlo
offt

$HQ AP

o] g-3fof

e

g 5 A= TR

tlo

WA o= g 2-(olEm|

tilo
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g)-1-opxjulo| Al 22 [2.2.2]1 58, 2-(olEuE @) -1-olxulol A2 ([2.2.2] 8k, 2 2-(o}EuE)-1-o}x}u}o]
AER[2.2.2]FE-2-¢19] Az AEE 4 vk, X3 2 v X3, FtEAEE 2 FEHZASE WS o

HEs mEsk Agd S av,

T okollA ] Ade 7R A oW A&|= AEH= whe 2ol ofs wEE 5 lr] wEel
dls|=E Zt= A&rle] wkeAdS Fo @A Frhstolop gtk Wb 23 stolA wkeAo]l w2 1w d=
-OH, -SH, -NH;, 2 -COll o]t} <& =g H= 1 o] F9 whg dleet Wadd = 3= A&7]ol el F4

A Al FAF o] 9= HHI WE7] TE AE(synthon)o] o]&" 4 Url. o]F3 "HE"7|E Greene and
Wuts, Protective Groups in Organic Synthesis o™ ed., Wiley-Interscience Pub. (1991)] 7]Aj& o] = W
ol whegt MelEln, =¥, BgE 4 Adu. HEHE AEQ oE o E £ Hase, Umpoled Synthons: A

Survey of Sources and Uses in Synthesis, Wiley, Europe (1987)°] 7]zj&o] Qit}t. olg)dt FuE3 o Y&
2 At Fa2 B A FgET).

2] Z]ole] HA

o o] setE S SH RS ag] B opAputol Al
g g ok 2-(2--FEyd) o E)-1-olAutel A E 2
2[2.2.2]1=, 9 2-(4-(3-F O d)F-&)-1-o}x}m}o]
< W 4 gl o & £, 2-(2--Fdd)E)-1- O}Z}H}O] ]EE[Z 2. 2]—3.—‘%% Az ot
g Azxd g k. g PHAA, - HANEL U =E2-S-H YD) AEPEZAE FA)=

FEE FASUESF £ dEs Fo &AF dSAES 22 A7S o)&g A" ¢E w
Ui sfole2E2de|=gt F3E 5 vk, vgd o= dHEE o] &3h= RS xdele, Fe)
= ks WS A= 9 AE 7o A" 4E FT-S Smith and March, Advanced Organic_Chemistry,

=3
=

[
Al

e #-g7] Atele] A st o] was
2.21% EJ 2—(3—(3—34E]E]%J_)ﬁi%)—l—ov}u}o]
2[

2.
=
=3

Reactions., Mechanisms. and Structure, 5" ed., Wiley-Interscience Pubs., pp.1220-1221 (2001)] 7] % <]
Atk WRE ZHe wel, £ AAES AER ggEo] des AT gE a2%9A @45 TR T
wrEha, GYRA A FAE vge g5 Z2ES 5 ol sl 23 stellA, 2-(1-3|=5A-2-(3-HEd)
o d)-1-ofxutel A F £ [2.2.2] F&-3-2  Z2  FHA  FF AEES  Adstd o]  Afdde
2-(2-3-FE o) el d e q)-1-ofxputo] A S 2 [2.2. 2] SE-3-28 AN 7= Aol IFAd 5 vk, ol
33t A= BhA-vA o|T AR FAstel o FAE] AL, 2-(3-(3-FE ) E)-1-o}A}Hlo| A F =
[2.2.2] 5 €-3-=5 AGAI713L, Wolff-Kishner &7 3lollA B FAAA 2-(2-(3-F )l E)-1-0}=}u}o]
AlER2[2.2.2]=6HS AL ‘F 9t}.  Yanina et al., Khim.-Farm. Zh. 21(7): 808 (1987)o] 7|A¥ 3}
FrAFEE BRo] —?1}94 FAS Hd AMEE Y. B OE HoRE AES AF HESto|=gol=E o

Qo I¥ the I 4ES 22 FHAE HIA US(Hd 28t o
4) Raney UZA %‘r%% Fste] dtow FHAAZA F Atk A7) FAEHAAA 2-G-FHH )l EEE 3-
G-FEud)zaada X A7 2-(3-3-FYrid)Z2F)-1-olxutol AN &2 [2.2.2] 58 R T I T3¢
A7y AT 37 el A 2-G-TE Y d)oEld S 4-C-IAY ) FEE R XA 7IH 2-(4-(3-7]
od)Fe)-1-opAtbtol Al ER[2.2.2] " 2 3T 33 F3t 4]7} AET. EE A9 2 2o 3Ee
RS 23tE AE D 4F FUHAE AGANTH(" X EE 2-(o}d L) -1-of A npol A ZF 2 L7 ol 2k A&

A7) & Z3le) F4AQ dhs|tE thordk B or Az £ drl. 3 WhHAE, 3-d g dolA EY
S|=(2-(3-F Y )olEld 2 FAHo Q&) 7} ol 2HES FHAE "6H 3= U}E]‘:]‘éo}‘ﬂ‘z"} 3P°]Ciai
glo]=(Aldrich Chemical Company % Lancaster Synthesis, Inc.Z

T U, wEA, Eydgidd S=2gol= U Egddelil s o] 83t 'W/]*E Eﬂﬂ]%‘@‘a}e Oﬂ’\EﬂE’E *3/‘3’\]

7]a1, o]+ Chandrasekhar et al., Tet. Lett. 39: 909 (1998)2] HlHol ulz} t]jo|AFEAdFu]F o] =)o)
=2 olgdtel AW 4 Y. E OB PHoRi 3-uuopAERH=E 3-3-3 el
(Aldrich Chemical Company % Lancaster Synthesis, Inc.=Z%HE AgHoz Q¢ 7Fe)oZ5E Hey et al.,

J. Chem. Soc. Part II: 1678 (1950)°] W& ol&ste] Axd 5 vk, ol WA, 3-(3-Ftd)o}
AP FledERgolEg Ao ri 19 4k SRgelEr Mad 5 Qv O™ vs, 29 A 22
°|=% Panizza, Helv. Chim. Acta 24: 24E (1941)°] el uwpe} kyoetz Agshd B-(3-vgrd)otad
opn| =5 ARG, FA] oin=E 4F ol RACIER Ao Hoffmann Huid whgo] o] Fof
AW g 2-(3-v ) Hd 7o EZF A E AL, oS othE To| 3 M Stow SFRAZIHEA TheEE

r& ‘1’

_25_
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[0264]

[0265]
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St 3-FEdoltAEL S| =g XA & i, ol 1A 2, 4-tUERHA sl EgtE EHEZA £
4 ¢ Stk

2-(3-(3-FEod)Zazgd)-1-opAutel Al F &2 [2.2.2] 8 3 #HA SFES Axsted AHEE e
doEl=, -G-yEgyd)zzade 3-(3-vyd) T3S (Aldrich  Chemical Company % Lancaster
Synthesis, Inc.ZHE AHHe=z g4 7t5)=2FH Ax"E & Jdvbh.  $F2 4FE& Ratcliffe et al., J.
Chem. Soc., Perkin Trans. 1 8: 1767 (1985)2] Weel uwiz} gl FolA oA EAF H(lead acetate)oi
ASEAIZIHE, 3-(3-F Pt d) =2 abdo] AdET. X vE WHorE 3-(-HIyrd)Z 23S Stocks et
al., Tet. Lett. 36(36): 6555 (1995) and Mancuso et al., J. Org. Chem. 44(23): 4148 (1979)° 71A€ =
Hel wet fed E3A= 9 fEEzdyg Fo SAdEIEgelng o]&3te] 3-(3-IIud)Z2RES
Swern AFEA o2 AxD 5 ).

2-(4-(3-F o) F-d)-1-optutol Al 22 [2.2.2] %8 2 A s5hEe] Alxo] Fadt dds=, 4-(3-9H
d)Z29bdS Solladie et al., Tetrahedron:Asymmetry 8(5): 801 (1997)e] wE& SEZAEH HH
(homologative process)el 28] 3-(3-F2|tjd)Z2Z3-&(Aldrich Chemical Company % Lancaster Synthesis,
Inc. 25H Aoz 9+ 7Fe)EFH Axd & k. 3-G-HIyy)Z2RsS EfHERMGE 4
EfdEszos APty 1-EEE-3-(3-Fud)Z 23] AFEHH, o= 1,3-HE<Y #EYY 53
T Ak, 2 23 AAE FFES Hold | E Azl B Aser2o] FEdor JheERafstd 4-(3-3 g
) FElhdo] AdETt.

2-(2-(3-F 2 d) el 2)-1-opArto] A F 2
J. Org. Chem. 50: 3232 (1985)°l] 7]

2.2.2]1¢e] = v A WyolA, 3-3ZFHS Fraser et al.,
A
HEE FEEH-2-7t 2R A~ Y 8| =

2.

g2 e o8 19 gEHe FEA, -(FHLYE)IEdeR
Hgd 4 vk, 1 Add A" &F, 2-(1-3=FA-2-(3-9
Q‘é)oﬂg) 1-ofApatol A E 2 ([2.2.2] 82 7] (S, @, S04 Fi3; F2goltR] ®gh, d=7
ShrEAaAARES, S8 4%t S2eol=29 W3 Raney U ) F st o3 2-(2-(3-FFHd)el
g)-1-opaputol Al Z 2 [2.2.2] S0t o . WEkd & vk, I IFd-2-7tE25 g8 =9 L2 Ricciardi
and Doukas, Heterocycles 24: 971 (1986)°l 7]A=o] At}.

olAutol Ao 2] WA

2 owge] SR e obdutolstolZol l-optutol N FE[2.2.11A8 FFEE TR, 1Y BE, BEFY
WE 2-((3-)2 )R- 1-ok Aol A F 2 (2.2 119 0-3-28 I-obAbutol A F2(2.2.21 559 F5 ths)
1 AR S EAE ol 8atel 2-((3-91el e l-ol el N E 2.2, 11000 % ek

TR A B vAgE, JMRAZY e HHEASE S dus|=r) o]y vhg A olgd

ATk, LA 1-ofAupo| A F2([2.2. 1] E-3-28 o= E0o], Wadsworth et al., US 5,217,975 and Street
et al., J. Med. Chem. 33: 2690 (1990)<] wWde) whg} A= 4 Q).

g2 ofzputo|xte]Fo]  2-((3-FE Y d)HE)-1-okAtuo| Al E R [3.2. 1] 587 22 1-of Ao A SR

21158 setEs et 2-((3-F ) E)-1-o}x}u}o] ]%i 2.113€ Ao)zol iz 7]A=
A frabgk wHol 2-((3-FEud)HE)-1-okAatol Al EF 2 [3.2. 1] S-S Q’é@}—t—tﬂ olg=d <+ Tt
wEbA ) I d-3-7t2 524 H 8 E W 1-ofxulol Al ER[3.2.1]-3-5E-3-2 9 ¢E 53 (Sternbach et al. J.
Am. Chem. Soc. TA: 2215 (1952) =)L o2 A AAE, 2-((3-Hvd)vEal)-1-o}xputo| A F2[3.2.1]
Se-3-2 2 4-(E-FEod)rg A)-1-opA ol A ZF 2 [3.2. 1] & 8-3-25 AAAZ ek, a7 g ol
g EES AzrtEIge o8 FEE ¢ o, 2-(-FEyd)dE)-1-ot}Hlo| A F 2 [3.2.1] &
2 A71E kel ol At 2-((E-FEud) e )-1-okAtol A F 2 [3.2. 1] 58S APAZ F AT
oheFet X8 e HXEE, FIRAEY EE SHEAEY WIS dus|=rt ojg|g WRel] o]&H 4 gt
D40l 1-ofxpulo| Al F2[3.2.1]2E-3-22 o|Z £9], Thill and Aaron, J. Org. Chem. 33: 4376 (1969)l
weh gE k. EE ASdd, x3E AE 9 4F FAe 2 de sgkE

GFPE

A 2-(oFRA)-1-okAutolpol 2] A7) FABL AQEE S ARE FEAE e 9
o

%2 7 = AS & Aolr. dE 50, 2-(G-vE ) e ) -1-okAnlel Al F 2 [2.2. 2] S &
23 2 AFACIER o2 Al 1 a4 sl 7] dE R F7] vkavle Aokl =E&d A9
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1,4-371-38 A= Aoz deAd vy, a3k 88hRkg-2 Posner, Org. React. 19: 1 (1972) and House,
Acc. Chem. Res. 9: 59 (1976)ol 7]A=o} Jvt. oWl Ao, 1,4-F7HHEE0] A 1 FEFe F-EA 3l
Al #EEn. mEkA, 2-(E-FE ) e d)-1-opAatol A EF2[2.2. 2] S E-3-2F& -10TelA oHZ= F9
Hdrl1dlg HEvlolEg AHEstd AT AAERA 2-(1-md-1-3-F v ) HE)-1-olAtulo] Al & 2
[2.2.2]58-3-20] AdET. 29 b5, o3 AES &F HEIo|=go|=g Aste &F, 2-(1-9d-
1-(3- vqﬁl‘:]‘é)uﬂg) 1-olAputo| A S 2 [2.2.2] F8-3-&5 AAAZ + vk, I¥ o3&, ol ¥4FE AL
ol ¢ Hed FREoluo wEAA AAY LA RA 3-F2=2-2-(1-#d-1-(3-7 g ) w g )-1-o}Anto]
12 2[2.2.2]%8& AL, de Koning, Org. Prep. Proced. Int. 7: 31 (1975)° 7|A =] A+ Wzt
2ol Raney UZo| &R dtollA FaspFoEHA AAhE A7 2-(1-H<-1-(3-F g t]d) v & )-1-o}x}ulo] A]
S2[2.2.2]588 BAAE F Ak, olgg WS By, FEES ¢ 9 old X3U|E IElE ()
) @ ofRprpolate] Z (o FAFFE W) aLg] Apolo] ®HF KoJojE Aol =4E & 9Tt

2-(3-d gy ) e)-1-ofxntol A ZF2[2.2.2] SE-3-23 e ¥y AEFTIHAE T3 FEA 3k 7
A3}, A= XX~ dE = (phosphorus ylid)(Wittig % Horner-Emmons A]¢F)¢} HE-S-AlA
AN 7= otk a2 tF, olf e &Alls Fuld Fastel] o dtom FAAFAH, ofAHfolAto] S
A & g X3 4 A3V E e 2-((FEH RolE ) & )-1-okxutelAle] & BAAT = TS
webs, & Eo] 2-(3-FEvd)ME)-1-ofAntol A F2[2.2.2] 58-3-2& MEAEDAIELNE
WA A 3-wEd-2-3-T v )W )-1-ofAntol A ZF 2 [2.2. 2] 58 AN, o2 &S d&
Pd/C FujE o] &3te] FasstH cis tolofzHE 2w 7F $-Alg 3-E-2-((3-F v d) M e)-1-o A n}
1E2[2.2.2] 5% 0] ATt

N

i

A

¢

|

e e
mu e

o
?Q
mrxgéL

Ot ool 9P oo
N

o9 AE FHAL o1§8 E U8 YU FEADE B0 okustel o3 olwle] Yyelth, uwehd, 2-
(31 le) ) E)- 1ol Aulol Al H2[2.2.2] S E-3-22 Ry EEdol=, A2d ofdl, L AF AohwmnE
sfol=etolmst WHEAZIW cis thololsHlEl o7t $AIG 3-obv]wa-((3-312) 1) D) v E)-1-ck Aol A 22
[2.2.2]% %] QT fARA, 2-(3-9 2Tl D) WD) 1-olRbutol | B2 [2.2.2] SE-3-2.2 welobn 2 A&
F AlchwmuzstolSetol ol WY 3-udob] p-((3-3]el ] )WY )-1-ck ko] Al 22 [2.2.2] G Ehol
ARG, oleld obrl FEAL T8 B opdshal L Aldslohlo|Esk wgA oM 1-ckhle] A2
202.2.21%%9) 3-91A0] olul= R el AW 2 2-(3-32 D) v E)-1-cl Ao A F = [2.2.2] S5
(P $Rel SEE BT B @y siEethe AYAYIE doludey 34 A% FH(template) 02
A olgE 5 . FAHOR A5 b5 olhrlohiolEx Eelddetne] 4l solA AF opn R £
¥ 2HE in situ® AxE 5 Atk 283 FEAE SYEELEA 3-obv=-2-((3-FHH o d)HE)-
1-obxputol A2 [2.2.21 98 2 3-(s P obn]i)-2-((3-51 2] £ ) &)-L-oh o] A 2 2[2.2,2] S¥F] §) o
JEemE olgdtel Bl ouEerzA 448 4 Ut oF Eol, (RIR- P (25,35)-3-o -2
(-2 ) 1-op Aol N F2[2.2.2] 9 8E  cis  3-0huie-2-((3-] 2] 1) D)o ) -1-o} A o] A 22
[2.2.2]552 o2 Sof thololarldlev] ol =8 ol gste] elEFM(resolution) FozH AR & gt
webd, cis ob e UddERREadolEs ge HAd AZY Ak ol§ate] (9)N-(tert-FEAA=R
DTEAT} g AR A% WA A%, 94 AzvhEadsel o8 B bsd tololzeden oy
o) ol AAEY. T e, BelE ZES) oEsE dF Sof EUETezcdEden Augo s
GREF e (tert-FEANZRY 2579 AA), ZEAL o|F Sol Bdnan Fa £A(F, AdelsEen
ool ER Aee the, EelEFoREMNOR He])S ol §3te] sk opulERNY Avd 4 gt

T oE BHoRE, 3-op-2-((3-F ) E)-1-ofAtuto| A S 2 [2.2.2] S8 22 gAY YA ofwl
3t AES U-0-p-EFLYE2EEANG 9] e AAe o8 159 ddyenE #Ed & Q). ]Eﬁf}
2k D(S,S) 2 L(R,R) o]AAA EF+= dddoz d4 7Hsslth(Aldrich Chemical Company). w&hA, A
9 cis 3-obH=-2-((3-F v d) M E)-1-of At Al ZF 2 [2.2.2] 58S H-0-p-EF L UEEE 24 o= g
oldEl e 0.5 H@FY ZFAIFIH tholotxdHE ew o] ¢ EFEC] AHH L, :’—i’?“ﬂ wd o] tholof2H) #|
w7t Wegs §ozRE Fddr).

2-((3-FEtd) v E)-1-olxpufe] A F 2 [2.2. 2] F&H-3-2 3 e ¥3d &F FTHA= =3 3gE Folr g
o] FHo A AR F Urt. = E9, A HEE Mitsunobu =X Williamson &2 = o]= 3}}E o] 83
of olfg ¢EFEFY AdE F Uk, weEpA, dE 5o 2-((3-FHE ) E)-1-otHlo| A F 2 [2.2.2] &
-3-25 YolEol A Erl2 A elE WU EAd A A Mitsunobu AZHE A3t dlEd A wF
A7 Z$-(Guthrie et al., J. Chem. Soc., Perkin Trans I 45: 2328 (1981)), 3-¥|35A]-2-((3-¥]2t]d)v|

¢

olo
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)-1-oprtutol A F 2 [2.2.2] 58] AEG.  FARH, 2-((3-Fgud) e ) -1-okxtutol | 2 2[2.2.2]5
B3-S Ay stel=gol= 3 Hwd gevpol=gr wkgAA Ag, EXstE dHE=
-rlEAI-2-((3-F v ) ) -1-okxputol A Z2[2.2.2] S5e]  dd€En. ol FHwhH st
gEeA7IH, 2obE olEE, 3-wEA-2-((3-F 2 H ) ") -1-opAntel A Z 2 [2.2.2]1 S (cis7F 4D 7F A
Ht.

Fahd =
| 2~ E

TOA EF opdstAl(ol: AF SRefo]= Bl Qhsfo]Edtol=) gl o] hfolr|o] ES} wk-g-slo] 77y
Fhtlo | ES AEAA & v, weEkd, dF 5], 2-(G-dyud)vE)-1-ofatutol A E R
2.2.2 -3-&2 ddolaAloblol B whgA7IE 3-(N-dld 7t d 5 A])-2-((3-v 2t ) | & ) -1-of#pu}
IANER[2.2.2] 58] AT, 183 Fhuteo]E gHES i ww el ghgtEo|t),

=
=

2

P
2.

rﬂ wa,

—

15

(]

a9 FRAs SReEdEA 2-(G-dgyd)rE)-1-opAtatol Al S 2[2.2.2] S8-3-22 @Y odE s

o] g3t @ odEleHEA AAgE = 9tk odE £, (2R,3R)- E (25,39)-2-((3-F )& )-1-o}A}
vl Al 2 ([2.2.2] S 8-3-&2 ThololxHHom d2HEZE o83 cis 2-((3-F ) vlE)-1-o}xulo] A]
Z2[2.2.2]%8-3-&°] HEFAH &) A F Avk. @mEA, cis EES (9)-2-wFA-2-F oA EA
2 NN-TAER2F A7 21T oln| =8} WA A9 G4 A=rtEagdol o) e 7lsd thololAEH S
w g aEHEe Fo] AAHET. Y the, wYE JdAHEE dE B HgE T FASEES o83y
7tEEEste] el e MA R F4gt dES AT, E UE WY RE, (19-()-FIt F2eel=
(camphanic acid chloride)E ©]&3}e] cis 2-((3-¥] gt )-1-olAFRlol A E 2 [2.2.2] S ¥-3-2-¢] t}o|o}
= A

g
g e FHudo|E o ~F| s, a2 A 2HEZE Swaim, et al., J. Med.

2
Chem. 38: 4793 (1995)°l] 7|4 € HHE o]

gded gl 5= AIr|E e FES SFEe] 2-((-HER-3-FEvd)we)-1-ofAulo] Al S &
[2.2.2] 58t 2qE Ax" 4 on, 283 F4THL oln] dA ZIAEGIY.  dF 59, 5-ovx XF
3} 22 Zwart et al., Recueil Trav. Chim. Pays-Bas T4: 1062 (1955)¢] dw-z<l wo] uwie} F-2] Zujo
EA) StollA dRUYoLE o]&sle] Y S-EHER IFEFZHRYH AFXE F Jrh. 5-Ldopn|w-X3) 3EES
frAReE M oE Axd £ vk, 5-EFA-AE FAME NN-THEEFoHE 59 AF GFAI=9
7tgsto 24 mE Comins et al., J. Org. Chem. 55: 69 (1990) E den Hertog et al., Recueil Trav. Chim.
Pays-Bas 74: 1171 (1955)°l] 7]Al| LdwrAQl 7]l wet 2] FujE o] &30y e 5-HER SetEai
H Azxd $ drt. 5-oEd-A3 = Hd3 5-nay §3ES 2-vE-3-18-2-59 o] &3lo] ZalE
-Zu] AZHE FP3 oS, Cosford et al., J. Med. Chem. 39: 3235 (1996)°] 718 Lw=Ql 7%l uwba}
A71(&F stol=gtol=) FHuj E‘fiiOﬂ ofsf Azd 4 Ak, 5-olEHE A= S s-ollEHd® ®gkd
, AEAA éUHA 43 ol o8 Y 5-oE FARE @kE S ol 5-dd fAkAlE ddREA
o 9 H 5-HRE SRMERRE Ax" £ vk, XA3E AdREA Eg Agd
AL B 5-HER SRR EFE N N-THEXFoE Fo] iF ofA =9k whg
5-2ZE|0-A3 AL Y 5-ERER FEES 7T Bokdd B4 A4S
A 7Es ol &3t Awe EA stlA AHAe dAWtE A WS AIZIoEA Al

§1 40 dE P

F

:l':
7] dFEEY FEE 5-A3 FAHELS 5-UokRER FUAE ARete Y 5otk EERRE §A
g 4 vk, 5-HotxuEd 1 PxﬂiTEi Jﬂ A F de OE 5-AF FARAEE 5-3E5A] AR, 5-EF S
, Fr T AR, 5-Alobie FHARAL, B 5-HWTE FAAZE
23 I EEL Zwart et al., Recueil Trav. Chim. Pays—Bas T4: 1062 (1955)] YeEh} gl Axk
gate] FdE 5 vk, dE Eol, 53 =54 A% FAAE Y s-votxEd FHAY] &
o] gk & Axd & Ut S-EFLE-AF FAAE S-HolxE Y FHAY EF SR H YA Rk
Azd & Utk 5-FRE-XF FAAE o SES dsE EA4 selA &2w UEE %
Al

S-Alote-2 8 FAMAE G 5-totxzE s FAE XEE 719 Alolte]=(potassium coppoer cyanide) b 3
A Aoz AZxE ¢ Jddk. 5ol -3 A= £33 Morisawa, J. Med. Chem. 20: 129 (1977)°
Z1AE Akl ol meh el SAF 9 s Safolmel whEAIFI o R FY 4-UER FAME [d3kd 5 9l
o 5-HFE-A3 A= aF stol=dtol= B AHe 47 HREwpol=el whgsto 2y 5-UdAE 0 -2] 3
AR wigkE = Qdvk. A7) FjHE e S-opdobn| e fAMAIE 1A EokellA FdAR AXE TH A
ANA FA o] A& 7IES ol&ste] | s-obrie SFES A A ehefol=tolE EE A SEefo] =g}
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27 sletEel 53 =EEAI-AE FAME A-EE Ak, A FREel=, e A gtsto|=glo] =9 wEES-S
=

1= =il
— = =
el osl 5-3 =54 sgEafE Axd 5 v AdFH Mitsunobu =31l tHajA= Hughes, Org.

React. (N.Y.) 42: 335 (1992) and Hughes, Org. Prep. Proced. Int. 28: 127 (1996) & HZ3tH & &

oz
N
Lot
%
il
o
T
>

o
°
i
R
et
Ho
~
=
20

i
N
N
N
Mo
ol

Botol a9 5-sb=RAp oS SR 2
g% eRaetel, B9 5-AERAN-AF FAANE YD F Ak, 5-Aohe-AB FAAE €
F stol=etolnE UM A 5ol AL ARG, 5ol F FAAE

el AN 7R A FAs Qi &S o8] MY 5ARRAN-AF FAANE AT BV F

Aokt weAP oA AzE 5 Ak,

71 el 5-7EEAA-AE Al AEE & F A e vkgdo ey i oliHER wed
Atk 5-¥EHd Al CdAHEVIE e SFES dE 50, &7 BEdol=diol= = YE 4FvE
stol=eglo|Eg ghelste], s S-S =FmAME-AE FAE A = . olg @ FAME T V]
=5 o]&sto] &F stol=dol= Bl M 4l defojm=ef o whEgrem A 5-vjEiyd ffAel] dEAME
BolofEE zte dgheR Wed o Qv B uE oRe, S-S EFsAE-Ad fAE BY SR
=op mbSAA Y S-EASAIME FAAIE AYAL 4 v SRR AI-AEE fARAE B Eled F
Zefol= Bl A oo r A e Aegron sid s-Ldhotu|wmobd FAMAIR dekd 4 v &aF

= =
o] o]t ol == §olA WA ofHAFS FozH AES AL & e oz dHA k. uhet
A, 29l Weinreb o E(N-wEAI-N-tEoln| =)= ofdelw Aleky WHg3td sl told AlEc] AAFET).
d& S0, Selnick et al., Tet. Lett. 34: 2043 (1993)<& #F=xsld & 4 9r}.

7] =] S-EASAIME-A g FAR = dE dF v sloluete|ER dhdgtom &g wid-X| gk 3ot
Gk A 71 el S-EASAIME-A G FARAE B3 dAeEA el wheol o8 5-4-
A I

AgE 5 A 7

49 4 ). o3 Wy FAEAL AV 2-((4- 2 6-HEE-3-Fud |
Z2[2.2.2]158 F 2-((2-, 4- Z 6-olv|=-3-F g d)d)-1-olxule| A E2[2.2. 2] &S X §3H, o]+
Chichibabin ¥+$ (Lahti et al., J. Med. Chem. 42: 2227 (1999)°] <8} 2-((3-3gd ]
S2[2.2.2] 502 Azd & At

| vt ebAElAE BegoEs Ei FRHOE 4T FUBAL
2 9dofd & gtk

=4 S 1 w EH T
speba 1 32 29 sigt=e oE B0, €=, A, dHE, e dast Sk 22 7] &vieh g2 Ade
| FolA fF7It e TR 2ol o F7]A s Frhke] ARV o R Askd S dvk. oY gk
dEe B owge avg THv

HEnlol= FRgol=, AEZC)E, dgtEzyo]
E, TEoolE, oliaEHolE, WeEZuoE, WHANA(B-SA
, SAEelE, BRAOE, xAdE, AudyolE, HAVCE, &HolE, BEZ
EfelE, HoddAHOE, p-EFdexvlolE, dndeetdolE, 9 Aty oEQS XA, o]
gEE B oyt

™
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o

A4t oFE (Imaging Agents)

B oae] 24 sekE(el: 3-obve- 2-((B-I )M E)-1-okputol A E = [2.2.2] 58) 2 IdF G5t

11 18 76, 123 125

p

o fE% PAM AFE TS wom d48 & At =8, B B U1 T 59 2e ks

9% mololEHlg s SFE BAlol YFEL. B @@l FFBE oo vd 91 YAk

U982 EAT 5 Aok A Hol, B2 Agxe] WA 0Fe 9 o= E o} Fepols &
11

of AHgE 4 glor; wdl, 'tk Ze PAM AFEL A WE) Rolofe] Ei

i

A5 5o, AYHez A 71E3 p-(Hreoeln )M z4k(Aldrich)= Willstaetter and Kahn, Chem. Ber.
37: 406 (1904)°l 7]A% wiel o] wgks Fo] 2o mvetor A gowN p-(EvEgrF) )z ER
WHEkd = Qlrh. EWEAdEEVIE EFgelER A3t 3o o FFEANA o7 AT ofs) B
HAG (A= 5o, Mach et al., J. Med. Chem. 36: 3707 (1993) and Jalalian et al., J. Labelled Compd.
Radiopharm. 43: 545 (2000) F+=). ol A3 WFH A& 2 FFedte|= o229 Tudo=A KF
T (sFE o] 8310 (KFE AMEE Z$-, £ Kryptofix®2227 F7bdh) Ay How tudEZAs FoA

18 18

(= s&mst A == glo]) AT, FE 28d Agd AR A5, p- SFeEHEe] Addd
olg|gt FFEEAML Jal YawoklA e Ads 7 AelA A E = v () 4

ahe], N-(2-((3-1 2 )M E)-1-chAputol A Z 2 [2.2.2] S E-3-)-4- BF 0 Wl =ojn] 2E A4 A

1, o]= 7 nAChRsE Eold oz 43} st=d o] 89 4 ).

i)
ol
b4
l

} 28 23elE FFES(S, X U/EE 7 = NR', R'=H)< 719 &A A ot
Wy drdztow olm= T fFHolr]|E folst dAgtowN WA EYYNALRE EXAT £ TS,
R'o] AN EUAE EXE AF 972, AF2Y7, T ofgd7 Holojgled X9 FES AAI.

T9F PAIEN LR FAE FRUgre] A o - e ool sol,

A. G. Horti et al., J. Med. Chem. 41: 4199-4206 (1998)¢] 7]A1%¥ =¥} HAFsE wFHo] Alg=E = ),
A AREE N-[CME-she SRS w2 g HPLC = AlZE HPLCOl o8] AAE 5 glom, ATA
S 9a ztaslA BEyE 4 ). C-%A wWeEgoertol=+= B. Langstrom et al. J. Nucl. Med.
28(6):1037-1040 (1987)°l 71A1=e] U= LubAQl Wid we} Alzd 4 vk, wepA, d& 7]AE 10 MeV

22 A4 ColaaEag ol xAbdt, C-oldauag 44 BAAE olde] AFa, 1w e

)

&, lcolisteag dae) 58 dolA olBAvIw, HESSI=RFT Fo| UF BFE solsdhol=
2 geste 87 Fo e AhY 2 Ak 58 o) HEdSeERERL AAT e, dF LTy
Sfolgtol= BiAE 29w sattor ALgorA sERae, -RAE WY aortel=g 44X

S 7)Aol o8] HEs) Hojof sk BAL 3
dob- g ATA SEe 94 Ao
e

geteted ol 8d 5




=
=

A

E]—x

10-1098481
ol

s==4

ol ;zﬂ

24

A

i
A

k)
o

ol

Sl
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w

EE U2 gAgHor A%
ATk, 17

h=]
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efjoltt.
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EcL B T e e © " oF T T e M ot o oo m omp e X ojp FOH X wORY o
W o AR " TN g Jomw N AR TN R Moe__frao,ﬂomﬂ WO g.mowl%ﬂ TN oo A
TESE TRs N ww o © B TR SoesZla PE o wEwel zengy
Ko™ B Moo R S TR "Moo ® s ®oP TR do_ o of X L
S W oo m T A GIRT G B aﬁﬁiwﬁaaﬁ% R e o WA T
‘HA_I‘_IAO.H_ O_H ‘_.aoﬂ —_ JI‘I.A EO‘H_OIO.» O#O‘Ll..__EﬂA_l ﬂo 7‘1M‘I.A ‘H_OIEL L nAI;oﬂ ﬂET
TR [ I N o Wy Be,x on AT UGS wy TReTy  $Tg
pTh TEEREM P PEl fTEe pIfie 0w PR ew  WE
TEE g el e FErw TsT R Yomwgyme xaHF
U 7Q a ET].I S.L N ET_O ﬁo EE - ‘W-L ‘mﬂmﬂu‘lﬂt o X XD ‘LIUrE O#a E‘.* ‘H.«l‘.lwof EE L.__l < = OL
Wy 2o DT 4w X W o e R R By %0 o <O oy w9
G il N ko 2 Cal R I S Y - - S
1_|7,.|ﬁ_v..._ K o] X ol o 4 ﬂAT " oo B! e o O = o = T Me = ooy R
<o B - ® B - PR g do T x g RS R  T BK =~ o 2N L s
o - X o g ™ R do X° AN i Mo TR oy T < W g X IF T o
e 7EE]o_memx o AF WATL#LJWAﬂl %@Wwﬂwwrﬂﬂ ) T2 g 5 ol
L s R - = m W o % - RN R ! B K o Ny
= X <o MET%@H% o o xwmn@ FAF = T oo b T or ] I T T W
N L . EE BT Rk o o= = sExx Mg % # Py R ° o
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BN
ol

Therapeutic Opportunities, 235-250 (1998) 2 Elmalch et al.ol|A 3ojd w=E3FHIE 5,853,696

R

s B9942 XY 3gEL A9 nAChR MBEI(d: a7)o =& Fslew Ay, ugasA
v 08 Uzeyg F9 FEA AR 25 2 A2 #A8E 84 AMEESDd FAE ¢ E v
Sold AFS vepdth. 2 U IFELS 1 AAZA JNAY A, 53] theke NS W 2 Ay} #H
H AES A8 ¥ ol v vzdEAd 9 584 AEERY uGE JstE e FEEA AEE 9
}.

d SHAA, AEE ZAHAES AN Fxtel 2 A9 dWE Jdsr] Ys W AFeE 5 g, 1w
HE Fxpoll Al 2 Aol ZAE vl 2 H1E UbesA A E SFES FAlA FAse wA, 2 3
Eo] e Uzed 584 AHEI(: o7 784 ABE I A= AE AEste dAE 23e.
PET 9 PECT9} #2 HAdZtE o]&3le dall 7lswopdlA B4 AaS 71 A 2 Ao 7149 WA
T FAYAE ZAE FFES o8t FFAUAA X DRAAAYG AHE Ay 2 AEs 23S v A
B 2 Ad3s dddd 4= glny, 2 dyorys dxstolwy, wEAy, 2 AAEASS £33 v$ o
&gk ONS A3k Bl AW o] vk, BH7HE 4 A= olele i vhE diEAl AW 9 A3k Bencherif &
oA g nEES 5,952,339 JMAIHO dE AL ZIsIH, Y] EEe] UL AATF FuE B AN
of E3Eel Ak
T g2 SdoA, Adg 2AES Q7 dxel e A AeEHe YaEd F&AS RUHSE W
AREE k. B e WYL AE UMEsH B2XE B #ge] ES #AdA Foste 9, 2 g
o] A Uzwlg FEA ABEERI(H: a7 FE&A ABRERD) Y AFsREAE AFse dAE 2§
=

7] Al B owde u% Ages] e AFss Aolv, ¥ uge $Hst AoR s E oY

$7) @4 AAdE B g g% Agety] el AFss geln, B W@ WS Adas] @ o of
Urh olgs Ardeld, BE FE(part) 2 WS el SR i $F Tl whg FEe
2 wpgz vehgc,

GAEZHE (56 g 0.54 mole)S ™ EFS-(420 mL)

Vet 1 EFES FYLroA 30 B3 whkslgith.  3-3
i, 1 EFES FH2E0lA 16 Alzbseh wwsgith. wrEEgE %
Eetaa Hel 1A Aolart AREAY. 1 IAE wfgo2RE Fojula, dojE 4Esitt. A7)
E(390 nL)E& FUlebwA wEA ankslglch. A& &A1 5 oA

de ol o8 FHsta, B2 AT o % =

o] ~10%2 FHAIIIL 4T A BZA =N A 2 AAAER 9 F5IRT. F A AHE BFE
71 o] F9] whgol ALg3lr]ol T3] =Sk TH(88 g, 82%).

2-((3-H ) E)-1-oLA el A E2[2.2. 2] S&H-3-2

2-((3-9 g g ) me A)-1-o}A o] N F2[2.2. 2] S E-3-2(20 g, 93 mmol)S ™IEHE(200 mL) ol FEA7|x
6N HCl1= Azlatdet.  10% Pd/C(1.6 g)& F7bakal, L E3F=S 25 psi 4 3stolA 16 AlZHEE anbshgit.
O EFRES AgfolEES FalA ontstar, A Fuel o ojdozRE fuiE AlASe], = 2-((3-¥E T
d)yE)-1-ofA o] A E2([2.2. 2] SEE-3-2 GAbS WA o2 A AAAZATH20 g). ol AS 2N NaOH(50 mL)

o
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2 ERERXE0G0 )z Agsta 1 AbeEet wwksigit. SR2IE S THdtl $£4S piE 1002 &
g7lell Ftg 2N NaOH % NaCl 23} 489(25 mL) = Attt o3& 22X F(3 x10 mL )2 FF3}aL,
et FEAE AT EH o Axskar(MgS0y), FFaUT. A8 @)E WS olH=(320 mL) Tl &
dfetar, 4C= YAAZT. WA DAE ofFstal L] AThE dHEE AFsta g7)dx aglth. o9
S As I 1062 FFet 4TE YA RN A 2 APES FESlT. 2F fe APE 16g(79

a¥ v, 2-(G-F ) vE)-1-of kol A E 2 [2.2. 2] S 8-3-28 317 AAldeA] el AEE= dn
S AAA7I=E AREEEY. 3 e fRe] 4 2 aE5S 44 cdEenE Ldshs AL vs Al

e

42 10 2-(3-HFud) v E)-1-o}Aulo| A 22 [2.2.2] S E-3-2

Warawa et al., J. Med. Chem. 17(5): 497 (1974)°] X uw WHol| whg}, A+ T vier Z8}A239 Vigreux
Ay 2 txdy s =(distilling head)E& FZAIZT.  2-((3-F gt d)vd)-1-olx e A 2 [2.2.2] 8-

3-2(3.00 g 13.9 mmol), ©]AXZFE(165 mL), LFU|F OJAZZEZA=(10.4 g 50.9 mmol) Z 4 /o] £
s A7) £t ¥k, 2 EFES AL stelA AAE SRAIZIAL, 2 SRS 3 Ak 24 A
AT, TR0l o o] oME(2 4-HHERA LS| =gE P e EAE YERA &S W, TR/
£ WED g EFES FARER WAAFT. 3R 224ES Id el oA AAs Agwd 3
A} NaCl Z3F 4950 mL) 2 50% NaOH 4294 (10 mL) 2 3Asgt. 28 g, 1 TJEL 22T
(3x25 mL) o8 F&F3IiL, 1 FEES b, NgSo,=E Axd s, AL o 535, 21 A7

ARE s o dE a1 FE A A 1A7F HAJATH3.02 g, FE 99.7%). GOMS w4 A, AA
S 93:79 vhololiHH e E3ES AHoR YEETE  cis HIYY 2-[(FAYd-3-)HEAFEHL-
3-&o] Fa tholof~HH WP oH, o= 3-H 3 HAZEE cis- ¥ trans- 2-(oFEWE)FAFEYI-3-&
o] dY ey FZEst wusto M FyEtH(Warawa and Campbell, J. Org. Chem. 39(24): 3511
(1974)).

(R,R) E (5,9)-(2-((3-HEtd)dd)-1-o}xulo| A EZ[2.2.2] E&-3-
(cis)-2-((3-Fgrjd)we)-1-o}z}ulol A ZF2[2.2.2]LE-3-2(1.97 g, 9.04 mmol), N N-TIAZ2A27=210
tjolm=(3.73 g 18.1 mmol), 4-tiWeolm] =3 8] (55 mg, 0.40 mmol), (S)-2-WEA]-2-H Lo} EANS3.00 g
18.1 mmol), R <= HEFRvIRh(125 nl)E 24 ARbEE A sfollq 591 2ol ambsigivk. e NN-T
NEzdAGgols e FFERHE oJ7sla, NS E(200 mL), NalCO; E3F 4=291(200 mL), = NaCl ¥
3} 2200 mL)e o FEIHY. fUSE BRIFILWMS0,), AAFE v, 53] oFE LA

1=

LA(4.45 @& AN, oled dolokrH M Egwe] dF-(4.2 9F HIEYER Tl St
SedomM  90:10:0.19] OMIEUER/w/EEFRENS o]&ste]  IHE WPLCE E=EH
etk teloaEl e s 3.8 & H 4.5 o] HEE AR UEhigith. gdd FHoRRE T
w8 @eka, wHote], A7t FH FAe) ed2A 1.1 g(E: 56%) 2 0.70 g(F8: 3605 AAPAA
Gol-FA ol o] LONS 24 A3, 259 e a8 77 926(3.8 £ £3) % 95%(4.5 & £8)e] vl
ofrHH e FEE UEhils Ao AlEdt

wo| FepaAd A, ZHzhe] thelolHglom 4F-(0.175 g 0.477 mmol) S HEE(2.5 ml) Fol &3A7] L,

@&(3 nl) F°] KOH(0.20 g, 3.6 mmol) &o= Azjeiltt. ot & 9 2=olA WA kst

Bl ¥ & g

Jo O mw?mr
fr
TS
K op

& do
ﬂ -

)

£S5 =) o&) A|ABIL, WAE NaCl T3 €92 mL) 2 50% NaOH(1 mL)9] Z3E= 34138}
S(8x5 ML) o2 FE3t. A4S 7HgEEEy] Y8, §U15S Feba, Axska(gsoy), o3
FEeAT.  aeste], 3.8 B 3o FaiEE odEl e 0.061 g(58: 59%) 2 4.5 B ¥
= AlHE2M0.056 g(7&: 54%)7F BAAHAT. F 7] 5 FYs FAe e o]ty

R

98 2 3-otrx=-2-((3-F ) wE)-1-okAutel A E2[2.2.2] &
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uﬂ%%(z L) ¢ 2-((3-Fgud)mE)-1-o}ztutol A1 F2[2.2.2] S EF-3-2(3.00 g 13.9 mmol) &
el A A B Z(2.78 mL, 2.78 mmol)ZF 9] ZnCl, IM M8 BIlelqdrt. 30 B FYLEo A
°]E(10.4 g 167 mmol) 2 HAth. F9 2=A 1 A
O]=(1.75 g 27.8 mmol)& Zw# uFo] F7s8l a4
}1, =(~ 5 nl)< Frhstel FAARG. F9dE HJO =%
A AT, £2S FRIRIE(20 )2 FEsta, 3
I A3 FA 7 2.97 go] AAETE. GC/MS A
S3tEolglon, nEge] g dFol EAITH(98% A 34).
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TS
32
o

I, APEL cis- 2 trans- oF¥e] 90:10

(R,R) # (5,9)-3-ol]=-2-((3-F gty d)Hd)-1-¢c}Rulo| A &2 [2.2.2] &8
-p-EFU-D-E}ZEF=AH(5.33 g 13.8 mmol)S ®|EF2(20 mL) 9 F 3-oln:=-2-((3-¥ gt d)de)-1-o}=}

HM/\] 2[2.2.2] %% (cis/trans 9:1, 6.00 g, 27.6 mmol)2] &Nol wrkslAAN Rrlaldvt. s g8)A
0 vk, 5T &8 3d STl o wFste]l 1A dolelg: AAAAT. 2 1AE HAF vE v
2 (~5 mL)ol &slatlct. 1 89E HEolw FILE(L AIZD, 5TolA ~ 4 ARF, HEFH R 5ToA 7

A, A WA E. AR s FY Al o8 seta weks 5 alE AAAgsdn. 2AS dxst
of WAl A 1.4 g& AAAFHeH, ODAS F2EZYXEG al) £ 2M NaOH(5 mL) Alolol] &uijsiglct. EF22F
2 = 9 £ ZREIXE 225 5 0lE Fotu, AxF thS (Na2s04), E=ste] FA49 29(0.434 9)&
ARANFHTE. o]#d f8 @719 oldE e ¢&EE, I3 N-(t-FEAJERY)-L-ZE2Holn| =2 WA
b2 LOMSE o] 8-3te] tlololxH#l e £(98%)dl dialA A5t A3ttt
NS 2 )M NaOHE G71A(~pH 11) o & 3oy, FEZZIES(10 nL)E 2 3] F=3%
< AZ3 L (NapS0y) 553t 2de BAAIZT.  o}F1(3.00 g, 13.8 mmol)E wlgh
E=

(10 mL) ol gafstar, t-p-E5Fd-L-EF2EF22H(2.76 g, 6.90 mmol)Z Aatt. 1 EFES &3S
at7] 9l 7Fedk e, -5CE S Wsksit. %Jﬁ%g Fdqtel o8 sk, AAH 2L A%

g Fdsdot. 1 Az W] 31 1.05 go] ARHUAT. FE GE o|AAAE Hd v At niep 2
o] {2l @712 WIAZ|A(5E= 0.364 g), 7] A3 upe} o] TEHopn= WS o] 835to] o dEl L

45 3: 3-opr=mE-2-((3-v g d)rd)-1-okAHlol A E2[2.2.2] 5 &

2-((3-9 o) e)-1-o} A Hlol A F 2 [2.2.2] S EF-3-2(2.16 g 0.01 mol), wWEolW(25 mL, 0.05 mol),
AstolA(5 ml, 0.005 mol)S F4= WErL(30 mL)o F7}sbar, LA 30 5k uvla}
F Alolxr Zslol=gto]=(30 mL, THF ¢ 1.0 WS 59 ZA ¥rteta, 1 Eg&ES A
wHkelity. 1 EFES 2N FAsAES o]&5te] pH 1002 AT v, A F

stk e FREFXE(Gx50 nL)o®2 FEea, AZRI}(gS0,), osk v, sAFuyor FF3e]
w43k 2 ojuls gakle] 0A(2.40 g, FE&: 8302 FEIIGTE. I BAES Y oY AATRA glo
o2

& 2-((3- ) E)-1-ofxhuto] A S 2 [2 2
F 12 o] Aol A EE g e AES YEY,

AAld 1: 2-((3-F ) E)-1-okAHo| A E2[2.2.2] FE-3-4 N-o}&7}uo| E

theFdk o} o] &Aoo E(0.2 mmol)E 2-((3-F |t d)dE)-1-olxnfo| A F2[2.2.2] S &-3-23} {4 EF
Al ml) FollA gtk 2 W TFES 3 A7 100TCoA 7FEdsta, dAdEe S 313
ok, FARS DMF(0.5 mL) o &alsla, C18 Aej7td AY Aox gelhozA 0.05% Eg

E7.0 2ol =4
S FFote oMHNEYEZ/E FHl(gradient)E o83k HPLCA o3 AT, FES EFZF LI
Afmgend R LOS TARAD. LE HYEE AL 2Al2 R XAIAAIL DG Y

Sk, AEEA Bk A3 0% olakel £EE 2 Aoz UEdd. AU HYEL MR BREAW o
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[0366]
[0367]

[0368]

SS90l 10-1098481

A w1 wad wAe selseln,

E 1
shots # | ghoh Calc. FB Mass | LCMS Mass
(MH")
1 2-(@E-9 ) g)-1-opAnt 416.321 418.17
oA ER[2.2.2]5E-3-9 N- (*'Br)
(4-BP 2 5sd)7npe o] &
2 2-(3-d 2 t] ) e)-1-o}Au} 337.425 338.34
oM FR2[2.2.2]5E-3-U N-4]
d 7| o] =
3 2-((3-9 ) d)-1-op A} 355.416 356.30
N EFR[2.2.2]5E-3-9 N-
(4-ZEF o 2 d)7tu o] E
4 2-((3-9 v )M E)-1-oFxnp 367.452 368.4
oA ER[2.2.2]5E-3-9 N-
(A4-m| FA) D) Fpa| o] E
5 2-((3-9 Y v ) e)-1-oFxnp 383.516 384.29
oJNFR[2.2.2]FE-3-9 N-
(4-mlE ¥ s d)7fr o] =
6 L-2-(@-¥ely)vle) -1-o} 337.425 338.36
Anpo] Al S 2 [2.2.2| 5 E-3-Y
N-#d 7ppr| o] =
7 D-2-(@-¥ g )l Ed)-1-o} A 337.425 338.37
npol A E 2 [2.2.2] 9 E-3-9 N-
# d Fhupe o] B

2-((-A ) Hd)-1-obAutol A F2[2.2.2]1 $E-3-d (N-(4-BEZRH )7 o|E AA(SFE 1)¢ 2A
d-4

2-((3-¥ ) e)-1-o}xjutol A ZF=2[2.2.2] & ¥-3-2(0.218 g 1.00 mmol) E p-HRZEH Ho|LA|olyo]E

- gl HEA 5 &<t 180CA 7HEstlth(ntol A2 5} whg-7]).

o o8 AAstL, FWAE gdorAN M FREIXE/IAN/ES /R o}

g o} 110:1)E o]&3te] £ (AEAA) AY ARvED

el oa] AAsrt. dEE TS FFHote] T 24 0.260 g(&: 62.5%)°] BAHALH, o]F F

FAFEAG. NR B4 A7, BEFo] F2 cis tololxHEH

Cl ol &alati, sHate] Axgoan Fuael WA

01—
slebs Ae] IHt). ol



[0369]

[0370]

[0371]

SS90l 10-1098481

A 7F A= AT

7] Aol AR 28 ol st TR N-2-(3-31H D)D) 1-obautol A 2 2 [2.2.2] S E-3-9)ob A2
A S FASHE Al B Aol E 2t oled AAdeA BYHE Bgd iR J2ES ek
o.

AAld 2: N-2-((3-F ) rlE)-1-o}A o] A 2 [2.2. 2] S E-3-Y ) o} DI 2 EAH| =

P EEEAB L) F9) G0 o000 mmol) L EANHR0.3 mmob)el Febl T
22ELAYZ03 mDE AT FALEAN 1 ATEL TIE $o, 4 ASLEAL0.5 o)
o] 3-ohm]i-o-((3-31 2 Tl e)-L-oapubo] A # 2 [2.2.2] S 5H0.3 %

e BgE sholsreln §of Adel RN, 1 W ERES P9 Lwol wﬁ wue g, 2
EEZFQ AR AT, 5 M NaOH2 al)E ARSI, #715S 49 SHelA FHHT AAE NBL0.5
nl) Fol §alshi, SelomA 0.05% EelEFOROPMENS FASE MAEUEL/E FulE ol gl
i 428 2F AA e 9 BAsan. Anes =
Lousel o) AT, RE BB 4@ PA ole 2 =y
B A3 906 o %o RS B =2

~
24 de selsgl.
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SS=50dl 10-1098481

* 2
o= # | oo Calc. FB Mass | LCMS Mass
(MH")
8 N-(2-((3-F & v )l &)-1- 339.416 34031
ol Apulo] Al F 2 [2.2.2] % E-3-Y)-
4-Z2 0 Zw =olu =
9 N-(2-((3-¥] el v )= E)-1- 361.448 362.33
OpARBO] A F 2 [2.2.2]47 E-3-
Gyl 5 &F-2-7F 2 AL =
10 N-2-(3-3 gl ) E)-1- 400.322 402.25
ofApulo) A F 72 [2.2.2] 45 E-3-2)- *'Br)
4-B 2R ol =
11 N-Q2-(3-F g ) E)-1- 429.589 430.30
ofAtol Al E 2 [222] 5 E-3-¢
4-7 4y @l =ofu] =
12 N-(2-(3-¥ 2 v )l &)-1- 373.543 37432
ofApIFo) Al F R[22 2] E-3-9)-
5-Hl 9 El 9 E] @ #M-2-7F 2 B Apn| =
13 N-(2-(3-¥ 2] v )l &)-1- 321.426 322.35
obARLOl Al 2[2.2.2] HE-3-
Ayl =opr] =
14 N-(2-(3-¥ &l v &)l &)-1- 351.452 352.37
ol Aulo] A H Z[2.2.2] % E-3-Y)-
3-S5 Al =ofr| =
[0372]
15 N-(2-((3-3 2] v &)el &)-1- 400.322 402.24
opApHlOI A SR [2.2.2]5 E-3-2)- *'Br)
3-B R =olu =
[0373]
[0374] N-(2-((3-F gt )W d)-1-oluto| Al 2[2.2. 2] SE-3- )M EZFE-2-FL2 BA = (SFE 9)9] 2AU-
[0375] T gERa2deG al) 9 obEsE5244H0.280 g 1.73 mmol) 2 Ego€elwl(0.24 mL, 0.17 g, 1.7
mol) &9 YAdEFRZZEAHO|E(0.35 mL, 0.46 g, 1.69 mmol)S A 7}skolth.  FL2=oA 30 & &<t
Jf& 5, g g2 2R nl) 9] 3-obv=-2-((3-d o ) E)-1-okxbutol A 2 2 [2.2. 2] 57(0.337 g,
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[0376]

[0377]

[0378]

[0379]

S=50l 10-1098481

1.55 mmol) 2 EFo|eo}l(0.24 nL, 0.17 g, 1.7 mmol)e] &ML Frlstgdrt. 1 ¥ke Z3ES F9 2%
3 sk, fUlsS

ol A wﬂ WRHEE B2, 10% NaOH(1 mL)= Ak, ol EdES & ol 9

Genevac AEE SH7] oA FFEAHT. IS WEE(6 mL) Fol A7) 3L, %E]ﬁ“ 224 0.05% E
QEOVﬂE"J% Hrele oMMEVE"/E THlE o]&3te] (18 Ag7td HH HPLCell o3 A A|sf

‘iiﬂr. Adud 23S sEstoaEx WAl FaR A 0.310 g(5&: 4295 FTSSFITHGAMS AT, F% 95%).

7] Al U8 2 % 3% o] gkl TR N-ok-N'-2-((3-3] 2]t )W B)-1-obutel N F 2[2.2.2] S E-
-ol)frelob: TS Aol B Zlolth, X 3& oleld AAldelA] FHHE BYE HEEe erEg
Ehict,

AAle 30 N-obd-N'-2-((3-F ) rd)-1-otAuto| A 22 [2.2.2] S E-3-L) #-d o}

theFek ofdol Aol o] E(0.3 mmol) & FEEZXEF(1 mb) F9 3-obv| =-2-((3-H v d)wd)-

2[2.2.2]5%(0.3 mmol) &N} F9J2:mol M 48 ARkt mukegich, 1wk ERES S shellA o'—'TOP

i, LS ZAFE WlEk2(0.5 ml) ol &ajeta, Rl s 0.05% EZFQEOEAS FHalis ofA

EUE-/E S ol8ste] C18 Aelzbdl Asl el A HPLCOl o) A3t ﬂﬂ =5 E

HolE oz Eefstal, LSl <Ja) f BE shEe -4 24 k2
wg 2 e

o o =
& e, RS o o ol ek, aea s

oH,
LOrL
3@ ®
4

A welel AT Aa ol WLVE 2 sgEe, AR feocldl sl g7 e el 2e
PO ¢
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[0380]

SS90l 10-1098481

X 3
oeh= o}ohvg Calc. FB Mass | LCMS Mass
(MH)

16 N-# d-N"-2-(3-¥] 2| v ) v &)- 336.440 337.39
1-o}Apuo] Al & 2[2.2.2] % E-3-
)t

17 N-(4-3] 3541 91 D)-N"-(2-((3- 428.539 42936
a2 d)yrE)-1-0p Ao A 2 =2
[2.2.2]9 E-3-9) 2] o}

18 N-(4-H € E] 2 # €)-N-(2-((3- 382.532 383.34
) E)-1-opAfupo] A F =
[2.2.2]5 E-3-9)Falof

19 N-G-Z 72 = 9 E)-N"-(2-((3- 354.431 355.35
v )E)-1-opArpol A E =2
[2.22]S E-3-Y)Fdlof

20 N-(4-H 2 23 d)-N>-(2+((3- 415337 41722
vl gt )y E)-1-op#Anpo] A 2 (*'Br)
[2.2.2]% E-3-2)Fel o}

21 N-(2-H1 5 A 91 D)-N-(2-((3- 366.467 367.34
) E)-1-op o] Al 2 &
[2.2.2]% E-3-Q)Fel o}

22 N-(2,4-1] ¥l 5 A # E)-N-(2-((3- 396.493 397.37

2] V) D) g )-1-0k o] A 2 =

[2.2.2]9 E-3-20) @ o}
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[0381]

[0382]

[0383]

[0384]

SS90l 10-1098481

23 N-(3,4-] F 2 29 9)-N-(2-((3- 405.331 405.23
g2 d)mE)-1-o} Kol A E 2 e

[2.2.2]9 E3-20) - o}

24 N-(4-H15 A 7 d)-N"-(2-((3- 366.467 367.34
g ) g)-1-ofAHHlo] A & =

22212 E3-2)fdlob

25 N-(4-t] vl & o} 1] =5 | )-N-(2-((3- 379.509 380.40
7 2] ] e ’)-1-0} Apupo] Al F &

22212 E3-2)fdlob

2 N-1 N RN 23 350,468 35142
12 T el &)-1-op o] A £ 2

22215 E-3-2) -2l o}

27 N-(4-B.2 27 d)-N-H & -N"-(2- 429364 431.26
(@-F v ) E)-1- (*'Br)
OfAFO| A H 2 [222] % E-3-
st ot
3t7] & 101] AR 25 o] &ste] thkd N-(2-((3-3 |t ) E)-1-o}Apute| Al Z 2 [2.2.2] S E-3- ) 2l Folw]
=5 ke Aol B3 Zlolth. % 4+ olgfgk AAldelA AP HE tfd sgEe] gAES Yt

AA e 4: N-2-((3-5 T ) F)-1-obduto| | Z 2 [2.2.2] S E-3-) Al do}n] =

T UF2Z29eH0.5 nL) 9 Efo"goll(25 mL)2l S wukstEA 3-olu-2-((3- 2y d)vE)-
1-opAtufel A E2[2.2.2] S 80,040 g, 0.18 mmol)& F7Iskglth. I E3HES 0CE WA 7] 30 #3F vyt
shalvk. ' vhe, vhdd Avrd F2ete]=(0.18 mol)E FUbekaL, 1 EFES 0TAA 30 E3F weky
o, Aoz 7p2sta A wweEdtt. 2 EFES NalCo; o%”(25 mL) 2 FEEFE(25 mL) Alo]ol
HIAIATH, §715S 43 x 5 nb)E AlFsta, AxF th3Nap,S0,), A S| o8] T3,
HE-E(0.5 mL) Foll §3llstar, §E]NoZA 0.05% EFEFLIZOMAEAS idle oMHMEUEL/E T4
o] gslo] (18 A7 AH oA HPLCOﬂ o8] % Z]é}oﬂﬂr QUL%° E O}H]Eﬂ o]|E o 0 FA]
wska, LCMSel <& s+ sisitt. > A S YERIY.

g Bt A o oIy eug e AR 22 45

;
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N
T
T
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e
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%o rlr

_YEEO(
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oo
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N Hﬂ
uy
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el
e
rlo
U
mai
ot
Hr ¥
ﬂ>~l_,
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lo
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=
Suj
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[0385]
[0386]

[0387]
[0388]

[0389]

SS90l 10-1098481

* 4
SIHE # s}ohvg Calc. FB Mass | LCMS Mass
(MH)

28 N-(2-(3-3 & v &) &)-1- 347.464 348.16
ofARlO) Al F 2 [2.22]2E-3-9)3-
D 25 g Qlopn] =

29 N-(2-(3-3 &t &) E)-1- 381.909 382.26
oA ulO) A F R [2.2.2]5 E-3-2)-3-(4-
FRRdd)T 2T o Qojn =

30 N-2-(3-¥ gt ) &)-1- 426.360 428.20
opAHFO] Al F R [2.2.2]% E-3-9)-3-(4- (*'Br)
BR YY) 2 g o] =

31 N-(2-((3-¥] v &) &)-1- 363.463 364.35
oA uLo) A EE [2.2.2]5 E-3-2)-3-(3-
S EEA )R g qloju] =

32 N-(2-((3-H] 21 T &) &)-1- 377.491 378.32
opAfuROl Al E R [2.2.2]% E-3-9)-3-(3-
HE A ) ZE o lofn =

33 N-(2-(3- 2 v &) E)-1- 365.454 366.33
ofAEtOl A F R [222] E-3-Y)-3-
Q-EFo )T I p.qlojn =

34 N-(2-((3-9] 2] t] &) &)-1- 363.463 364.35

opAto| A E 2 [2.2.2]5E-3-2)-3-2-

FEsAdY)Z R qlopn| =

V. AEsA ojAlol
AAd) 5: NS mAChRsol M e] WAPEIRE A%

a4B82 nAChR A ZEk

AFol 150-250 g9 FAE(LH
=

Inc. Aol #eo] 2

ofols ZYFE Aol Ttk uMuAL AAT ] ofo]x

KHPO,, 8 mM Na HPO;, 20 mM HEPES (2] 4F), 5 mM £2%

ol o]l

_45_

71, Sprague-Dawley) & 12 AlZF F/ F713EHZE
< AFEA FEERT. FES 70% CO.2E v ohE,
oH] ¢h%-8-of

opAl Eopu =,

A8k, PMI Nutritional,
Asar. ¥ AAt

(137 mM NaCl, 10.7 mM KCI, 5.8 mM

1.6 mM EDTA, pH 7.4) 20 H3] (&

iy ol il meks Foll &3lE PUSFE HFE =7t 100 pMe] Hi=5 Frhetar, 1 dEelS Polytron
3 Bs

18,000 x gollAl 20 3+ 4CelA At iz,

AN A 2Es



[0390]

[0391]

[0392]

[0393]

[0394]

SS90l 10-1098481

20 23)e] ASZo] AATHAL. AL FolA 60 Bk WA T, A2 AAS 18,000 x gol A 20 7 4
ColAd fave gomd AT, HE ANL 9l 10 Hud A@eEn 20TAN AGEAT.

ol
oAAolst= doll, £FS sk, 18,000 x gollA 20 E3F A4AEZS v, 93 PBS (Dulbecco's E2H|o]
E 92 295 138 mM NaCl, 2.67 mM KCI, 1.47 mM KH,PO, 8.1 mM NaHPO,, 0.9 mM CaCl,, 0.5 mM MgCl,
Invitrogen/Gibco, pH 7.4) oA AdEste] = 527 oF 4 mg @A /L7t H == slgc. uwmzaS ¥

FENoTA A G LS o] &3} Lowry et al., J. Biol. Chem. 193: 265 (1951)-4 v o] Z2A
=

[SH]QEV_‘%‘_Q AsS Romano et al., Science 210: 647 (1980) % Marks et al., Mol. Pharmacol. 30: 427
(1986)¢] Wgel WHEE WPe olgstel =Aadd.  [HUIW(Sold @4 = 81.5 Ci/mmol)S NEN

Research Products25E A9t [‘HIUzE e AT 4ToA 3 A|ZHESH wjokate] ZAapolc}.  Hjoke 48

4 wlo]lmR-AHAY FHolEdA, A9 HF Wl HI 300 Z oA 400 g & FHIEE kA
FgaaT. WY SR PBSE don, [HlUzde HEHEE 5 M= %, AFNHSS 4ToA
Brandel Tissue Harvesterg& °¢]-&3to] A3 g3t= shf oWl dS F8AF IE(GF/B, Brandell) Zdol o z}3}h
o824 FTAANZTH. FEHE 0.33% ZFelddoldl i gol2FE AMA, v5o|A Ag TIHEAZT. 7+
Zte] dHE 9o 4E3890Gx1 nb)o2 AFH3EA HEo]d AgES deud 4 Fo 10 uM H-HAs L-Y

F¥ (Acros Organics) & EFAHoZHN ZAA OPMDP.

A1E ggtEe oSt [SH]qiEJ A3tel A= Adgd do] 7 7HA Y AR tE X A gES =
% gews AU, A% wEs 3 FeT WAAY HES sk 54 (MUY AT 508 oA
st AlE 3IgEY FEEA 10 S FH7eT. 2 RaEE JA A4(Ki gH)E Cheng et al.,
Biochem. Pharmacol. 22: 3099 (1973)2] WS o] &3}o] 1G5 L =HE ZAAS AT,

Z7] 2a89dS fdll, A7) oAle]l 2US et 22 MAs] A9 sgEe dd s=E Adsln. |

Hlelgmteld el Agts =A3 k. [HlduEl 9 (EA A = 48 Ci/mmol)S NEN Research Products®X4-E]
a9, [HlolutE sle] A 21°C(AL)elA 2 A7 wgstomn Z4agith. WS 150 w o]
= ulg By Fo] A9 dwd ok 200 pg S 3k 96— Millipore Multiscreen(MAFB) Z#o)Eo]X =3

96
CHlosutElve] H% = 0.3 M2 atglnh. 2% 1ee 2
IBEEA=] %3%101594 TR ZEH Aol oo wya FAAZAY. ZEHE 0.33%

A ATSs Az Ao dHE 9% 45 89(3x0.25

=]
gt
O
HU
Y
L‘
ol
ol
32
_Q
=
[
o
22
i)
e

s L-YU =¥ (Acros Organlcs)ve— EZSAIF]
M= 3tglem, AfS 3 o= H}E’\]‘J HEE 3.

] el 506 o4 [Hlels]ulE o] 4
o=z ‘”0473 g 3E

a7 nAChR A BE}Y

A Fo] 150-250 g2l |WE(SHA, Sprague-Dawley)ZS 12 A|7F F/ot F7|AE|E FA 8k, PMI Nutritional,
Inc.Ab Al Ho] 81 && AF5EA easidit. =5 70% CO.2 vHH T v, 6}031:} e AAG
ofol2 ZHE Ao FAut.  EmlE A ASIaL ololA dH] 2F-&M(137 mM NaCl, 10.7 mM KCl, 5.8 mM
KH,PO,, 8 mM NaofPO,, 20 mM HEPES (-2 Ab), 5 mM S Q%olA|Eoln= 1.6 mM EDTA, pH 7.4) 10 ¥3(Z
Fi) Fol Fan vk Feol &3E PMSFE HETFEmrF 100 pMe] HEF Rrbstal, o 24 dge
Polytronol| ola] #23} st =2 #A3}ES 18,000 x goll A 20 £3F 4T A4E 6}3 o1 A3 A
oAU 20 29 LB APt AL FoA 60 B2 widd T, AR FHS 18,000 x golA
20 B3+ 4ColA %ﬁ%ﬂ @giw SIS, FHF AR AF58q 10 Fo ZH;‘%o}ﬂ 20CoAA A%
shglch. olMelshe Fdel, 2AS #Estal, 18,000 x golA 20 B ARG ohE, IS PBS
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[0395]

[0396]

[0397]

[0398]

[0399]

[0400]

SS90l 10-1098481

(Dulbecco's EAFO|E % A<=, 138 mM NaCl, 2.67 mM KCl, 1.47 mM KH,PO, 8.1 mM NaoHPO,, 0.9 mM
CaCly, 0.5 mM MgCl,, Invitrogen/Gibco, pH 7.4) FolA MAEst] HE F=7F 2F 2 mg W& /mL7} H =

sevh. wwae EF8

o

24 A& g3 GRS ol &slo] Lowry et al., J. Biol. Chem. 193: 265 (195

['HIMLAS] A3tS Davies et al., Neuropharmacol. 38: 679 (1999)¢] HhHO W E WHHS o] g3dle] =As3)

3 3

Atk [HIMLA(S 1A &4 = 35 Ci/mmol)& Tocris=ZFE AATh.  [HIMLA®] AdHE 21TelA 2 AJZFE<t Hl
Fate] SAslh. WG 48-4 wlolAR-AA ZHo]EdlA, A9 HF v F7] 300 p F HA °F 200
pg & FHAEE o] ST, WP 9ELA PBSE stglow, [HIMLAS HEEEE 5 a2 AT}
AN A2olA Brandel Tissue Harvester& o]-&3dte] At =t= I @ dS el ZEI(GF/B,
Brandell) ol ojmgtozm FAANZAT. ZEZ 0.33% Zolddolql of o]z MM, nEol% 2
S AT A7kl FEE PBS(3x1 mb) &2 A-2oA AFH AT, v 5ol AjtS HdEE A Fol 50 n

M H-ARs MAS EAdo R ARear).

AlE FeEol ok [HIMLA 23] JAE A o] 7 71X9 AR T2 %9 AY IJFES X35 es
sto=x AA3S] 717te) R} 3 Fow wEAE HEE gt 54 [HIMA AFS 50% oA
A8 FetEe T2 A [0, S 7T, nME RaEE A AS(Ki gh)E Cheng et al., Biochem

z7] 239Ee A, 271 oMol RS thE o] WMAste] AlF el ¢d wx=E AEssith.
G2 96-9 ZHolE FolA HF wid FIE 150 w0 = o] FHAT. A eSS FElAdF ZH Al
oAFgto v FAAZ|aL, EE A2oA oF 250 o] PBSE 4 3] AHEIGAT. H] 507 AFS HEd 4
<ol 10 pM H-AHs MLAS XA o =A QXMPO*BP A EHehee] @ e 5 MR siglen, AY

%3 FoR WRAY HES SdAvk. B AFEL, A4 FFEY A M9 [
50 o1 [HLAS] AN AYS A AYRL gAY XY= 22244 29 Aow
ezl el @ shebEel wa, FKi FF B AME ol aelA JIAR vhst gol AAstsinh.

)
%

12
é
,d

=3y Euje] 24
u}7l EH]:= Rapier et al., J. Neurochem. 54: 937 (1990)°] YeElY = Wl wel HEQ HoA &5
A2A AYESS o] 83te] AU, AFol 150-250 g9l HE(FA, Sprague-Dawley)E 12 A|ZF F/%
7174 el 2 fXx8ka, PMI Nutritional, Inc.AF Al Ho] H E& AFEA F33It. 58S 70% C0,= vl

-~

R
_)c‘
N
!

A tg, ZFFs. HE QG dWoluln ARAE ddsdnt. 2 wig] RE AztomRE o AZRA)
Z2& Roa, 5mM HEPES, frel/frel ZEAYo|AE o] &3t pll 7.45 FFat= Og% 0.32 M FIARLA &
oA 743 ek, 2™ 98, =4S 1,000 x golA 10 E3F AR &9 AGe wgar, Fsds
12,000 x gollAl 20 #3F AR shlvk. 1 An AAE FAE Bolyl SAtholA] AAAE o] &3ste]
F o9hE=890(128 mM NaCl, 1.2 mM KH,PO,, 2.4 mM KC1, 3.2 mM CaCl,, 1.2 mM MgSO,, 25 mM HEPES, 1 mM o}2==
282 0.02 mM F=4d 8 (pargyline) HCl 2 10 mM SF32 L2, pH 7.4) FolA dersta, 25,000 x gollA 15
B AR sl HAF FEAE S AHES FlE B 8N4 nl ) FelA AFES ST

MzA Fgas 37T 10 et wgste] i 24S 35 H

28.0 Ci/mmol, NEN Research Products)s #<& §X= 0.1 pMo] ¥== Frbsta, A4S 10 23+ 9 37C|
A s, Z2 BA(G50 w) %W OBF 489S Brandel Suprafusion System(A]2] = 2500,
Gaithersburg, MD)¢] <=X&}5F4 n|(suprafusion chamber)o] 2R3}t #AF AZ=EN(H)S 8 £ A
2717F &9t 3 ul/we] 2 FAWE FAFST. 29 vhs, AF SEE(10 pl) EE YEE0 pl)s #

l‘

F 5B Fol 40 2EF Agednh. AFekt FU A 122)2 A7) BRRE $Rske] 74 B
% ASA-FE A2 Fo1E Sk, 484 28 ol Fo) /A0S AFHAAG. BFHperfusate) & A7
Hoz Addold wolelo] $ala, Addeld FAZ PGk, PulE [HIDAZ Agdlold Fel o
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[0401]

[0402]
[0403]

[0404]

[0405]

[0406]

[0407]

[0408]

[0409]
[0410]

[0411]

[0412]

B 599 vre LUmdon ol Buld gd wegas gehith. 77kl odo] ulelA, 7}
ztel A7 SRS 23 o) ANE ol8ael WA, AAW A%, AY AREe] g Fug A
Assich, zzvel SgEel Ar) BASHE)E L-UmEe] o8 fEst A BHske] WEERA A9t
;l ul

=

=
Aot 54 ol TEO FHul &Aste] duts

A 6: AEAA vs. &ZA nAChRs
Ql7t 25 nAChR A B EIJA Y As g

<5-EF9] nAChRse] &4 31E Hlo} 3793 (embryonal rhabdomyosarcoma) o 2%-E fFaEs A7 &2
TE671/RD gl A &3}tk (Stratton et al., Carcinogen 10: 899 (1989)). o]#d HNEXELS -E}
nAChR¥} fFAFEE F&-8h% (Lukas, J. Pharmacol. Exp. Ther. 251: 175 (1989)), 71742184 (Oswald et al.,
Neurosci. Lett. 96: 207 (1989)), 12]al ®AA &4 (Luther et al., J. Neurosci. 9: 1082 (1989)) Z =3}

]
Qe gt

TE671/RD AXE T44A Z2EF o wg FAske A7dA FAHA G (Bencherif et al., Mol. Cell.
Neurosci. 2: 52 (1991) and Bencherif et al., J. Pharmacol. Exp. Ther. 257: 946 (1991). AIXE 10% &
&2 (Gibco/BRL), 5% $-Ele}d A (HyClone, Logan UT), ImM &% ¥ FH|o|E, 4 ml L-2FEHo]E, 2 50,000
frile] AYAdd-~EfEnto] X (Irvine Scientific)®t $7 Dulbecco's W7 Eagle's 8§ (Gibco/BRL)OIA] i
Sttt AEE 80% HEFAED W, 6 ¥ E]2H Edo]E(Costar)oll EEalgivt.  AE7F 100%2] A

A0 22T 0, AP SR,

ri

o
e %

UFEA ofAddZFH =& A (nAChR) 9] 7]5& Lukas et al., Anal. Biochem. 175: 212 (1988)°l 7]|A1¥ *=d o
w2 Rb FES o]&ste] AU, AFsks G, SAuMAE FEdA dA2RY AAsS, 47t 4

Oﬂ 86

i

O FRIE0 uCi/l) T S AE Zzte] gol wrksith. AEE Hz 3 AKHESE 370
A sk, 29 713 Fol, wFel Ry B AZSE, AEE waAsIA gEs FoshuA, AXE o
W-Ba) Dulbecco's EAHOE &= A4 (138 mM NaCl, 2.67 mM KC1, 1.47 mM KH.PO,, 8.1 mM Na,HPO,, 0.9
mM CaCl,, 0.5 mM MgCl,, Invitrogen/Gibco, pH. 7.4)& 2 3] AAHFA. 2 2, AXE A 33E 100
uM, L-1=Z¥ (Acros Organics) 100 pM, e &5 @5 F o= dhvjo] 4 E5 =FA AT, =& 7|3
Fo, ®ulgl “Rb SR NS AAsa, Adyold veldw ST, Mgl FAE Fristam Hulw

WAbse oA Agdold gl o8 S3ar.

Zyzre] ojAHle] WellA, Ztzte] ERIE A= o]F WHE AldS Faste] HIHS It Rb  EH|FS
Fol =T (100 uM L-H=zZ=) 3 &9 (5o w=)3} vlaste] L-yawle] 4-9-o Eulgel] tt &
oAl Ey)e] MESS ATt

AEg A9, AE SFEY fF-uks TS AASGY. A4y EtEe Ao 448 (Emax) & L-HEZ "o
ogd fFEEE Hu 23] WEEEZA AAsgtt. BA ol zE9 Hu ZAsle] dwks flshe g
B9 F%(EC)E T3 AAsIA

FE 7382 nAChR A BEFYoIA 9 Z5a§

NE 7JZ2]2 nAChRs9] EA3lE PE FaAl FA9 FYZHEH Fulse AAeH 7199 d&H0] S8 AMX
Fol =344 EF(pheochromocytoma) & g+l PC12 AollA e, ol#d NEEL A4

nAChRsE W3tk (Whiting et al., Nature 327: 515 (1987); Lukas, J. Pharmacol. Exp. Ther. 251: 175
(1989); Whiting et al., Mol. Brain Res. 10: 61 (1990) #%).

PE PC12 XS EZ ZRER o uet FAss 4372 5289 H(Bencherif et al., Mol. Cell.
Neurosci. 2: 52 (1991) ¥ Bencherif et al., J. Pharmacol. Exp. Ther. 257: 946 (1991)). AXZ 10% &
4 (Gibco/BRL), 5% $-Efo}d A (HyClone, Logan UT), 1ImM A% I FHoE, 4 mM L-ZFEHo]E, 2 50,000
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[0414]
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[0417]

[0418]

[0419]

[0420]

[0421]
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FH9 HuAd-~EAEro] Al (Irvine Sc1ent1f1c)JqL 317 Dulbecco's W7 Eagle's BJA](Gibco/BRL)<l A uj
ettt AMEZF 80% AEFAEE ul, 6 ¥ Nunc Zdo]E(Nunclon)ol] =238F5lth.  AXE7 80%2] AZFA

Alol] =3t o, A3S sttt

Uz ol Zdl 82 (nAChR) 2] 7]5& Lukas et al., Anal. Biochem. 175: 212 (1988)l 7]A% o

we} “Rb 4ES ol gt ojAlo] dgrt. AWs: DU, ZAMAE ReA ARE AAsm, 7H7te)

Qo “ulE F2=10" uCi/ml) T FA MAES Z2e] Aol Rolsgit. AEE Hi 3 AR 37T

A st =9 17 S, Tkl TR B AlAEI, AES wAAYH R FolauA, HTES

2P -22 Dulbecco's EAHO|E 2% Aol (138 mM NaCl, 2.67 mM KC1, 1.47 mM KH,PO,, 8.1 mM NayHPO,,

0.9 mM CaCl,, 0.5 mM MgCl,, Invitrogen/Gibco, pH. 7.4)& 2 3] MAHsFt. 2 &, AEES AE 3=

100 M, Y29 100 pM, ¥ &5 o5 F o= g 4 £5¢ =FAAT. =&

Rb 3t AH NS AAst, Addold nlo]d= HATh. AN FAE Frista FHlE PALsS A

Aol d F&H o ZH3S ).

WE ARG Fdstel PEGS TEAT.  Rb EuHL
A

A %‘
Uad) 2 5] diza(f5d @5)3} vlaste] -y aEle] 459 EHlel ok

7)
kol thZ(100 uM

el Hu|gke] WESS At

AEg A9, AE SFEY fF-uks TS AAsSY. A4y StEe Ao 495 (Emax) & L-HZ "o
o fFr¥+e Hd ZAsle MNESEA AASIEY. 54 ol 5E59 Hu dste Awtes fuste 3%
£ FX=(EC)E =3 A3t

[

217+ 73282 nAChR A EEN]A ] 4524

MAET SH-SYSYE ) A3 Tz AMAMNEZFE S5H= BAXES, SK-N-SH &=A14Q1 ArEFZ el 23|
FHEE A54 gelo|t), SH-SY5Y AlE+= 7Z82-7AF nAChRsES &3t} (Lukas et al., Mol. Cell.
Neurosci. 4: 1 (1993)).

A7k SH-SY5Y AEE M Z2EZ o wel A8 472 FA5 A (Bencherif et al., Mol. Cell.
Neurosci. 2: 52 (1991) 2 Bencherif et al., J. Pharmacol. Exp. Ther. 257: 946 (1991)). AXE 10% &
& (Gibco/BRL), 5% $-Efo}d A (HyClone, Logan UT), 1ImM A% I FHo|E, 4 mM L-ZFEHo]E, 2 50,000
359 Hydd-~EAEntol Al (Irvine Scientific)® 37 Dulbecco's W7 Eagle's ¥l*](Gibco/BRL)e A i
ek, AETF 80% UEFAEE w, 6 & F¥~EHA Zdo)E(Costar)ol] Z=Eaktt.  AE7F 10099 A
EFAAN =2 w, Ags 558l

UFEA ofAdEFH =& A(nAChR) 9] 75 Lukas et al., Anal. Biochem. 175: 212 (1988)°l] 7]A1% 5ol
el R HES o83l ool Sk, ARk Fdol, FAMAE R WRRE AAGR, 247k

Ao “2HE F2=(10" pCi/al) -
oA wjkatgith. =W 717k o, FeFe] YRy 2 AAlEa, MEE wdAYA GEE FolsuA, MEs
)\

W-57 Dulbecco's ¥E2HoE 9= 24 (138 mM NaCl, 2.67 mM KCl, 1.47 mM KH,PO;, 8.1 mM NagHPO,,

4 WAE 27 Wl AT, AEE A 3 KBS 37T

0.9 mM CaCl,, 0.5 mM MgCl,, Invitrogen/Gibco, pH. 7.4)Z 2 3] AH3}30t
100 pM, H=® 100 pM, EE &5 G5 5 o= ghve 4
Rb 3+ A A= 2174—‘5}1 Aol d nleld® 3. A"
Aol Fhe"l o3l S48t

ofy
23
>,

Z17e] ofdo] WA, ZAzte] EAENME o] F W D D
el HAEF(100 pM YE) @ &) gaEa($Ee B5)w naste] L-Uaele] F9el gl ua 4
Q) wulgre] WP AQsct

4% 4%, NG FFES §F-0g FAL AGAAG. A7) SgEe Ao B (Ena0)F LU zHe

)
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[0425]

[0426]

[0427]
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[0429]
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o8l fEHE A BYse] WPERA A4sAn. 54 ol 559 HAul Byske Qv FUss 5
2o B E EF A48T

AAld 7: MY I"EA $8A F2FHE M3 AEEIA Y FdF EA
) T §9_i—,—E1 A EH+= 7 & gkl TE671/RD(Stratton et al., Carcinogen 10: 899 (1989))%
o] &3to] F27tgl M3 =84 A EElYrhkdm] A3HS Z2ASIAY. 284 (Bencherif et al., J. Pharmacol.
Exp. Ther. 257: 946 (1991) 9 Lukas, J. Pharmacol. Exp. Ther. 251: 175 (1989)), 7148 8t4 (Oswald et
al., Neurosci. Lett. 96: 207 (1989)), —1&]a EAAESHH (Luther et al., J. Neurosci. 9: 1082 (1989))

ATolM dsd mkep o), oY@ AEES IEI FAR A" FEAE 2.

TE671/RD AIEE BAZ< ZZEF o ugl F245= AF7]Z 54384 (Bencherif et al., Mol. Cell.
Neurosci. 2: 52 (1991) % Bencherif et al., J. Pharmacol. Exp. Ther. 257: 946 (1991)). AIXZ 20-150
mn 22 AE ZHOlE A AEZFAIAR FAAAT. 2" uF, wiAE AlAstaL AIEE PBS 80
mL(Dulbecco's EAHOE A4F 2194, 138 mM NaCl, 2.67 mM KCl, 1.47 mM KH,PO,, 8.1 mM NagPO,, 0.9 mM

CaCly, 0.5 mM MgCl,, Invitrogen/Gibco, pH 7.4) & o|&3}o] AXEES Fo] & th3, 10 £37F 1000 rpmol A
AR st a9 ohe, A AS FYoHEte] Hga, FAAS AHEE wi7bA] -20THA BAsEiT).

PN
ol M o)elE WY, FS F53lal, PBSE o] &3t AFES I, 18,000 x golA 20 B YAEE S e, F
Zw7F oF 4 mg G A /mL7F HEE PBS FolA A FESFY], Polytrono® A3} &},
g s A gdH dENS FF0F o]&3lY Lowry et al., J. Biol. Chem. 193: 265 (1951)¢] el <]
AA 3T

[H]QNBS] AgHS Bencherif et al., J. Pharmacol. Exp. Ther. 257: 946 (1991)2] HWIH & W& 3s}o]

||
o
ol
ol
3

3

o, CHIQNB(E4 24 = 30-60 Ci/mmol)< NEN Research Products®iE] 85akgity.  [HIQNBS] A< 4T
ol Al 3 A|ZHE<eke] HIGkS o] &&te] FAHIIF UL, Y 48-Y wlo|aR-HH ZEo]EoA, AT HF wiF
B3 300w F EWA oF 400 ux & FHAES st FASE. W FFEAS PRSE sgonl, [HIQB
o] AT EEE 1 nM= 3Frh. AFWHES 4Col|lA Brandel Tissue HarvesterE o]-&ste] A3} g7t= 3 o
AL AT REGE/B, Brandel ) Aol ARG AL LS 0,308 EFAARAN Gy B
olesm ANA, WS AFe AaNAY. A7e PHE Qe AELAG a2 AHFAT. W50
4 AFS HeE U o 10 ull v-UAbs olERNE TIAPoRA AP,

NE shgEel o@ [HIQB 79l oAZ Aeg o] 7 /X9 Az thE yre] Ad SRS TFSED
fomM ARSAT.  Aze BEt 3 Fom wEAY HE% otk 54 [HIQB A% 508 oAlshs
Alg BhstEe] F i/ﬂ ICs 3+ H7IeS T, nME BuEE oA 44=(Ki @)= Cheng et al., Biochem.

Pharmacol. 22: 3099 (1973)2] WS o] &3} [Cy #HoZHE HAAFS

AAle] 8: a7 nAChR A HEFY A9 &4 Z2A
=

Aelzlel o7 nAChR ZgAlE Az o A4 7153 1 s oJAlol(Molecular Devices Corporation,
= 2

Sunnyvale, California)¢l FLIPR(E o], U 2 A A E3% = PCT WO 00/73431 A2 ZH=)9
Mol 7154 ojAo]Z o]g&dle] WEd 4= glty. FLIPRS 96 & 364 ¥ Z#o|EY zhzhe] ARy Ee] &34
A8 A 3085t 4 2o 2 U W] BEIEE atEo] k. o]H$ ojAlo]= a7 nAChR H 5HTR

2
Auetgl 715A okelge Aaehl Sqsked AgE & Ak, R EAOEA a7 /5-HI, A ol g3t
¥ a7 nAChR AMEES] 7|54 Feg Hdste M2 Z/EE 7|54 5-HLE ddste AXTE oAl &
Feasiee ARedT. T b mTe AgolA, A= ACEE ol Aol SIEPI AlEoA WA
% 744 oleAy d AL A FLIR oAl elgotal, clvlel )
DR HTEE 7 Ok BB A, FEA A5, Eo ATAZA 3 S 09 B
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AN 9: WESA FA U 2ot

s3hE 1-34= AN S9IdAE EAE MAZE HES Y 6HU} a7 nAChR A B et} A st= A 0.5-60 nll
o] FYdrKi)el gez AR AAsglon, o= 47 =Sl a7 nAChR ABE el s w4 55
KeN
%

< S devs AS vekdg. 188 289d 23, A7) SeE oj AE a4B2 nAChR A EEFY]
a8 o4l Asteg 2gehA] @ Ae® dEbHuKi w> 10 ulh.

31 1-34% 5%-EtY FEA(AZE TE67L/RD & AXoM9 alBly § AHEY) =E AI2-Ed
LA(HNE AFHE £ PC12 AR Shooter MHFE T A7t SHSY-5Y FEAM XN a3B4 AMHEERDE
Ztes 716 RHoA #8A GS A e A YA @om, oA oldk AHES]HA UsaE yb
S 1-12%(Q1%F 25, 1-19%(RE 73Fe]L), 2 1-15%(817F AEFY2)E vehditk.  o]2]dk HolE & PNS
nAChRsoll ot (NS Aelgd& vepdct.  FASE sigtEo] 27t S48 Yehll= Zlez 7Aoo 7] o
Holl (o] 2 Eo], Sabbell Al dod9d US 5,712,270, PCT WO 02/00652, % WO 02/051841), WEH< 3= (# 1,

2,4, 9, 2 11)o] [HIQNBS] 917+ FEF TEETL/RDIA S Frgbel Bl tist AFS oxlahs S s
A7betarh.  satE ol Am  [HIQNBS AFL oA 4 gglen], oE old sFESo| QA M3 &
Aol At geEvte 2SS yepdt.  mepa, 2 @y S3EL in vitro o Ee] QoA tE i
SEE(dE 5], SabbellAl 3@ US 5,712,270, PCTS WO 02/00652, = WO 02/051841)7 1 x4 1-o}Abn}
o|xfel 9] 2-9X9f 3-¥EtdHE X37]E Esheitt= Holl lojA FFEHT.
ujdsE wA olF, 2-(3-mIuyddd 3o axs AAsr] S a7 nAChR 2% 3=E
Hlwskgitt, 1 A3E 7 59 YeERdTE. 2 dolHERE, 2-3-9Yd)-(,&d, v sAl= 2-(3-9
o A3V E Fxo A 7IH Ad@HoR AF WIEE FUMZIE o] wWuE zoR e
wEbA] ) B o] sRtEe 2-(3-IEud) e, A AE 2-3-FEYd)HE XE7F e SgERT

a7 nAChR A B ERQ]el] vigh 3= 5l Hded 257t 9 52 Ao yest.
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