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<75> sh7] WS 1110+ 38k 119 FES Fests Bt FAEQA Az o] J=kso] ) HC(Ph),CN&
39 9 dASAIA UEY 13& AFsATt. A7 274 (S S0, NaOH 2 H0,) EE= 2Hd 27 (92
Eol, 1,80,) Bhell 13& 7Hpalstel o= 145 AAvh. 13§ SAAA ofvl 158 AAEIL, o] F opu=
16, Zk2uir|= 17, &Fon|= 18 ¥ f-dlo} 192 A MEAATE. 155 dds|= (RR)CH(O) ol 93] F3HA
71 &l NaBH(OAc);oll 93 FUAIA ol 208 A3, olF ofnj= 21, 7t2vin|= 22, o} 23 ¥ &
Folu= 242 FA AFAF ).

<76> 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23 % 24¢} FAISE x5 2= 3FEES MeBr 2 Mel$} & &
Aok vhg Ak wbEAIA FEEheE dEE QoE AIAHY (gAdE EAEHA 28). dF Ax TF

O -
'ET puy
At A4E BE W 9ns P olgssit.

_10_



<77>

<78>

<79>

<80>

<81>

<82>

<83>

HC(Ph),CN
NaH DMF
N R6 COCI
H Ro
R,CO H
EDC.HCI, HOBt
15
cnco,R,,
RyCHO
NaBH(OAG).
WK ’

N

a\ HR
N

st7] wke-A IVell=
o FA3AA 265 At

26, 27, 29 2 303} AL F2E 2 FEEES MeBr 2 Mel$f
TE oz gGA AIAAY (FgAde AR 28). dF

oF
=
W ol g

a3k,
[RE-&-2] V]
~N ~N ~N
H 2 & A% H $0,C4, KNO, H s
S S
S g o\
\ oH 3 sH | so.c
\
X N Y
25 27 28
l RsBr, K,CO, HNR)R,)
= NH,OH
H ~N ~N
g "
57{ or s\
\\ 5 N\
26 S\\ SONR;R,
30

E'tk] Al X oql

_11_

spsha 119 =S Fshe Buh FAHQ Az W
255 =¥ (Lawesson) A|efd} HH-S-A]

KNOsoll e} sl AFspAIA 288 A&skaL, o5 29 His wEohu|= 30082 %

ZIHS3d 10-2008-0067023

ol ZeFse] ot
275 2t

255 (R5)Breol
275 S0.Cl, %



<84>

<85>

<86>

<87>

<88>

<89>

<90>

<91>

<92>

<93>

<94>

<95>

<96>

<97>

<98>

<99>

<100>

ZIHSd 10-2008-0067023

] AAele B owEe dAstag AFHG, ofH WAoRE ¥ wHe Agstes AL ohth

In

(N2 )-3-(2- W HA]-2,2-t]-E] @ M-2-9) -0 )-8, 8-t] v F-g-o} L o}-1] | F 2 [3.2. 1] S & 8oTfo

5mle HeEdFzael= D g owdElr (0.40 ml, 6.4 mmol) & 2-(8-HE-8-o}x}H|A|Z2[3.2.1]SE
(US 2800481 uwje} AZHE) (212 mg, 0.64 mmol)2] &Mol| 50% 2k3lZE (
ml, 3.2 mmol) 8N 2 gEGRESRE FEdol= (5 mg, 3 mol%)E HA7Islgct. v &
LE2 gy, Z4 duid, F7ke] e emdEr 0.2 ml ¥ AEZE 0.1 mlE FUMEAT. A
e & H2ow YWZAAZ|a, dHEdERage|=R A 7a, B2 AFHSUT. 74
2ol g FE3Fa, 3 FU15S GFE AFSa, MgS0, AolA AxA7|aL, AF Ffol| &
st &= AAES WddASEetoln/dd ofAlH o] EdA AAASAA BA sHFE 109 mgs F53ATH

LCMS (ES) m/z 362 (M)".

Al ;\] Oﬂ] 2

3-((E)-8-mEl-8-olA-H A ZF2[3.2. 1] LE-3-9)-2 2-T]HI-ZT2ZI o UEY

2a) ((Q%)-8-m|e-8-o}x}-HA| ZFZ[3.2.1]2E-3-9)-H| &2 9] A%

1,1-tHdo g (1%)-3-(3|=ZA g )-g-o} AR A F2[3.2.1] L E-8-F)2E A o]E (0.50 g, 2.05 mmol)<}
LiAlH, (6.16 ml, THF 2 1.0 M, 6.16 mmol)9] ZFES vlo]a2¢olH kg7 & 60 &3+ 80 CTolAM 714315
ok o] %, 8NE NaS0, ¥3} 83 e3tsta, Ao|EE T3] AFsta, 53t 34 FFE (0.31 g, 97

LCMS (ES) m/z 156 (M+H)"; 'H-
NMR(CDCl3) 5 1.28 (s, 1H), 1.59 (m, 4H), 1.90 (m, 1H), 2.13 (m, 4H), 2.32 (s, 3H),
3.17 (s, 2H), 3.59 (d, 2H).
2b) (A%)-3-2 2 =W Ed-g-mel-8-o}x}-nA| 2 2[3.2. 1189 A%
CHCl, (120 ml) & 9= (6.67 g, 25.8 mmol) ¥ ((Q12)-8-HE-8-olA-HA|EZ[3.2.1] & E-3-Y)-HE-&
(2.0 g, 12.9 mmol)e] &NS& PPhy (A A, 8.6 g, 3 mmol/g, 25.8 mmol)T &35ttt AAE EIJES
17 A7F S¢F wylelar, ojgeta, wEste]l B4 3 (2.63 g, 77%)S F55+3hH:

LCMS
(ES) m/z 266 (M+H)"; 'H-NMR(CDCL,) & 2.05 (m, 4H), 2.39 (m, 3H), 2.79 (d, 3H),
2.98 (m, 2H), 3.45 (d, 2H), 3.81 (s, 2H).

2¢) 3-((A%)-8-wE-8-okA-H A F2[3.2. 1] 5E-3-9)-2,2-1Hd-Z2I L YEH] A=

DMF (20 ml) % (Q1%)-3-20=Wd-8-He-8-oA-H|AIZ2[3.2.1]5E(1.06 g, 4.0 mmol) ¥ Ph,CHCN (2.
g, 12.0 mmol)e] &HE NaH (0.288 g, 12.0 mmol)<} ZT3toct. AR %?;f}%% 60 7+ Ao ks
itk olF, oistar, 94 HPLC (H<EAF (Glison))E B3l AAlste] ¥4 8= (1.16 g, 93%)2 5313

_12_



<101>

<102>

<103>
<104>

<105>

<106>

<107>

<108>

<109>

<110>

<111>

<112>

<113>

<114>

<115>

ZIHSd 10-2008-0067023

t}:

'H-NMR(CDCL) §
1.64 (m, 2H), 2.14 (m, 1H), 2.26 (m, 2H), 2.34 (m, 2H), 2.52 (m, 2H), 2.75 (m, SH),
3.83 (s, 2H), 7.39 {d, 1CH).

Al ;\] Oﬂ] 3

(AN5)-8-mE-3-(2.2.2-Eg| A -0 & )-8-o}x}-H|A| FZ[3.2.1] &

THF (0.5 ml) & Egddder (0.276 g, 1.13 mmol)2] &HS n-BuLi (0.706 ml, Ak F 1.6 M, 1.13 mmol)
o} E3siodek. £d9& 10 #3F wukst DMF (1.0 ml) = Q5 | €l-8-o}x}-H|A| ZF 2
[3.2.1]1=% (100 mg, 0.377 mmol)9] &A& M7ttt E}ES 60 B3F A=olA wiksia, 1,0 (0.1 ml)
ok EFsta, FwFataL, oHsigith. olF, 94 HPLC (A&=rhE B8 AAstel %A skdE (23.8 mg, 17
%)S TE3AT.

R

rul

LCMS (ES) m/z 382 (M+H)"; '"H-NMR(CDCl3) § 1.07 (d,
2H), 2.12 (m, 1H), 2.22 (m, 4H), 2.31 (m, 2H), 2.65 (d, 3H), 2.97 (d, 2H), 3.63 (s, 2H),
7.21 (m, 3H), 7.30 (d, 12H).

Al ;\] Oﬂ] 4

3-((Ql=)-8-mEl-g-o}A-HA| F 2 [3.2 1] S E-3-9)-2 2-T] sl -2 2 5] 2o} =

CHCL, (0.25 ml) & 3-((%)-8-wd-8-0}A-n| A F2[3.2.1] S E-3-U)-2 2-T]AI-Z 23 S UEZ (53 ng
0.16 mmol)°] & NS M50, (0.28 ml, 96%)¢t EF3kar, 30 AlZF &<t 40 CTolA wukalglek.  o]%, Z3hs
Agoll Fa, NI H0E 34712, EtOAcE F shodth. AAAE FFES DMSOol &sA7]ar, of v}
stk 94 HPLC (A&Ah & Fdll AAlste] A s3E (17.2 mg, 30%)<S Al&33it):

=otal, 5

A

MS (ES) m/z 347 (M+H)"; 'H-
NMR(CDCl3) 8 1.31 (d, 2H), 1.98 (m, 1H), 2.28 (m, 4H), 2.39 (m, 2H), 2.67 (d, 3H),
2.79 (d, 2H), 3.66 (s, 2H), 5.82 (s, br, 1H), 6.88 (s, br, 1H), 7.37 (m, 10H).

HAAH 5

3-((S1e)-8-mEl-8-oA-HIA| 2 [3.2. 1] K E-3-9)-2 2-t]d|d-Z 2 5] £}

HCOOH (0.25 ml) & 2-[(3-dl%)-8-HE&-8-olAH| A& =[3.2.1] S E-3-2]-1,1-t)F Jd L (100 mg, 1.56
mmol)2] &Mell 0 TollA H,80, (2.73 ml, 90%)E F43] H7FstAct. FHA| vk vlo|dS w2 wta, W33
atof] 7 UzF -20 CTE AAsrt. &HE dFel i, NH; HO0E 34417131, EtOAc®E FE3tal, 53T,

AEE AFES NSOl &3iAl7laL, ofaeink. o], A4 HPLC (H&AhE §8 AAske] w4l shehe (52

_13_



<116>

<117>

<118>

<119>

<120>

<121>

<122>

<123>

<124>

<125>

<126>

<127>

<128>

<129>

<130>

SIHE3 10-2008-0067023
mg, 48%)<S T3}
LCMS (ES) m/z 350 (M+H)"; 'H-NMR(MeOD) 5

1.39 (d, 2H), 1.86 (m, 1H), 1.97 (m, 2H), 2.30 (m, 4H), 2.69 (s, 3H), 2.84 (d, 2H), 3.69
(s, 2H), 7.28 (m, 2H), 7.36 (m, 8H).

Al ;\] Oﬂ] 6

(QE)-3-(2-Aloke-2 - Tl D -0 €))-8 8-l W -g-o}zLlol-m | Z2[3.9.1] 5 B Eulo]=

OAIE (6.0 ml) F 3-((Q%)-8-H|&-g-o}A-H A FE[3.2. 1] LE-3-9)-2,2-0Hd-Z29 2 JEH (310 mg,
0.938 mmol)2] &MS MeBr (4.69 ml, t-BuOMe 3= 2.0 M, 9.38 mmol) ¥} &¢+3tqict. AAHH =3ES 60 &7
Ao wwkstar, o3t 1A F olAME (2 x 3 ml)o®E AFHFte] T4 3EE (333 mg, 83%)S 5
LR

LCMS (ES) m/z 345 (M)*; 'H-

NMR(MeOD) 6 1.82 (d, 2H), 2.17 (m, 1H), 2.35 (m, 2H), 2.49 (m, 4H), 3.01 (d, 2H),
3.07 (s, 3H), 3.10 (s, 3H), 3.79 (s, 2H), 7.36 (m, 2H), 7.43 (m, 4H), 7.49 (m, 4H).

(AN5)-3-(2-Ao}=-2 2-t] A d-o] &l )-8 . 8-T] W El-8-o} F U o}-HI A EF&[3.2.1] S QQrjo]=

5Cly (0.5 ml) 2 MeCN (0.5 ml) F 3-((A=)-8-H|El-g-o}A}-H| A EE[3.2.1] SE-3-4)-2, 2-T]Hd-Z 2]

2UYEY (26.5 mg, 0.080 mmol) ] €& Mel (0.125 ml, 2.00 mmol) 9} EFaHAct. AAH EFEES 3 At
ol A oAl wakalal, DMSO (0.3 ml)®E BAIA7] I, EEEech. o], A4k HPLC (AeAhE 23 AAS
o] %A 3E (22.9 mg, 60%)S F5UT:

LCMS (ES) m/z 345 (M)"; 'H-NMR(CDCls) & 1.83 (d, 2H), 2.17 (m, 1H), 2.35 (m,
2H), 2.49 (m, 4H), 3.01 (d, 2H), 3.07 (s, 3H), 3.10 (s, 3H), 3.79 (s, 2H), 7.36 (m, 2H),
7.43 (m, 4H), 7.49 (m, 4H).

AAld 8

3-((Q1%)-8-HEl-8-0}A-H|A| Z2[3.2. 1] L E-3-9)-2 2-T|HId-L ZF-1-&

3-((Ax=)-8-vE-8-olA-HA| & 2[3.2. 1] ZE-3-9)-2, 2-UHd-Z 23] A (42.5 mg, 0.122 mmol)¥} LiAlH,
(0.488 ml, THF = 1.0 M, 0.488 mmol)®] &3E2 wlo]a =2 ¢o]B wkS-7]|E 1 A7 et 100 CTolA] 7FE3FA
o o) AES Na,S0, X3} Moz s|MA7|a, Age|EE Fdl qFsta, wFuct. APE FFES DNSO
of &ar71a, o=t o]F, A4 HPLC (A<EAbE Ba AASY] 4 32 (29.1 mg, 71%)S 5
Foich:

ol

_14_



<131>

<132>

<133>

<134>

<135>

<136>

<137>

<138>

<139>

<140>

<141>
<142>

<143>

<144>

<145>

<146>

SIHEd 10-2008-0067023
LCMS (ES) m/z
336(M+H)"; "H-NMR(CDCl3) & 1.40 (d, 2H), 1.92 (m, 1H), 2.29 (m, 6H), 2.59 (m,

2H), 2.68 (4, 3H), 3.72 (s, 2H), 4.16 (s, 2H), 7.13 (m, 3H), 7.30 {m, TH).

Al ;\] oql 9

)-8-v&)-g-ol -] A| F2[3.9.1] $E-3-91)-2, 2Tl s -2 3] Lofn] =

#CHCl, (3.0 ml) F 3-((1%)-8-mlR-8-olx-HAIZF2[3.2.1] $E-3-¢)-2,2-T] 7 d-Z 23] 24 (82.0 mg,
0.235 mmol)9] &S PhCHNH, (28.2 nf, 0.258 mmol), EDC (49.5 mg, 0.258 mmol), HOBt (3.2 mg, 0.024
mmol) 2 (CHiCHy)sN (0.232 ml, 1.65 mmol)¥} E3alqivt. EFEES 60 A7 &<t A2olA e, 553
ATk AR FRES DUSOA &aA7IaL, o HsgitE.  o]F, 9G4 HPLC (A&AhE &3l FAste] ®A 3t
= (29.8 mg, 30%)S F5A}:

LCMS (ES) m/z 439(M+H)"; 'H-NMR(CDCl3) & 1.34 (d, 2H), 1.96 (m,
1H), 2.23 (m, 2H), 2.38 (m, 4H), 2.63 (d, 3H), 2.83 (d, 2H), 3.66 (s, 2H), 4.41 (d, 2H),
6.93 (m, 2H), 7.22 (m, 3H), 7.38 (m, 10H).

AAH 10

(N1=)-3-(2-7t=nkr -2 2-t] ¥ d-ol| & )-8, 8-t v & -8-of £ Hol-HA S =2[3.2. 1] 5T 2Qto|=

3-((Qx)-8-H & -8} xR-H A ZFZ[3.2.1] S E-3-U)-2,2-THd-Z 2] Loln =2 BE AAld] 79 dilo] ubz}
¥A sES Ax=sHT (33% &)

F

LCMS (ES) m/z 363 (M)*; "H-NMR(CDCl3) 3 1.49 (d, 2H), 1.95 (m, 1H), 2.25
(m, 2H), 2.42 (m, 4H), 2.84 (d, 2H), 3.17 (s, 3H), 3.23 (s, 3H), 3.93 (s, 2H), 5.65 (s,
1H), 5.91 (s, 1H), 7.39 (m, 10H).

AA9 11

S SN

1814 -3-[3-((2)-8-v] &80l A-u] Al F2[3.2.1] $E-3-91)-2,2-T] ] d - 2 G ]-§-2f o}

1la) 3-((Sli2)-8-mE-8-opx-H|A|F=2[3.2.1] % E-3-9)-2 2-t]sd-T 2o}l

THE (2.5 ml) = 3-((Ax)-8-w&-g-o}x}-H| A ZF2[3.2. 1] SE-3-Y)-2.2-0Hd-Z2I 2 UEZH (250 ng,
0.758 mmol)e] &ML 0 CollA] BH; (2.53 ml, THF & 1.5 M, 3.79 mmol) ¥} ZFs}gtt. EFJEL 2

0
b Ao M mwbabal, H0 (1.0 mDE 4AZT. o] %, &5 KL0; (0.1 g)3F gstar, 1 Al7F &k A=

K

oA ambatglch. 715 EElska, F4 8-S EtOAc (2 x 3 m)E FEFIAT. {715S #3haL, NaSo,
FellA AxA71aL, Feglth. G HPLC (AE=rhE Sdl gAste] A ghghE (159 mg, 63%)< 533
t}:

_15_



<147>

<148>

<149>

<150>

<151>

<152>

<153>

<154>

<155>

<156>

<157>

<158>

<159>

<160>

<161>

<162>

ZIHS3d 10-2008-0067023

LCMS (ES) m/z 335
(M+H)"; '"H-NMR(MeOD) 8 1.35 (d, 2H), 2.01 (m, 3H), 2.34 (s, 4H), 2.55 (s, 2H), 2.68
(s, 3H), 3.73 (m, 5H), 7.26 (m, 4H), 7.33 (m, 2H), 7.43 (m, 4H).

11b) 1-H1A-3-[3-(( )-8 El-8-o}A-H A FZ[3.2. 1] S E-3-9)-2 2-HH| -2 F |- o}

CHCl, (2.0 ml) & 3-((AN=)-8-w|&-8-o}A-RAZE[3.2.1] 2 E-3-¥4)-2,2-t)Fld-Z 2 Fo}l  (50.0 mg,
0.149 mmol)e] &8-S PhCHNCO (20.4 g, 0.164 mmol) 2 (CHsCHy)sN (62.8 0, 0.447 mmol)3} ZE33}itt.
ARE EFES 1 A T8 ARdA wdteta, FFSSTE. olF, A4 HPLC (H&AhHE &8 AHAst %
A 3H8HE (13.0 mg, 19%)S FE3% T}

LCMS (ES) m/z 468 (M+H)*; '"H-NMR(MeOD) & 1.24 (d, 2H), 1.94 {m, 3H), 2.25 (m,

4H), 2.49 (d, 2H), 2.67 (s, 3H), 3.62 (s, 2H), 3.97 (s, 2H), 4.23 (s, 2H), 7.22 (m, 6H),
733 (m, 4H).

AAH 12

1-A "8 -3-[3-((A=)-8-H & -8-o}x}-RHI A FZ[3.2. 1] S E-3-2)-2 2-tud-Z 2 ]-$-go}
Ax)-g-we-g-o}A-B A ZF2[3.2.1]2E-3-)-2 2-t)ad-Z2 o}l 2L CHCHNCOZHFE AAd 119
Wl whet FA SFgES AU (5% TE):

LCMS (ES) m/z 406 (M+H)"; 'H-NMR(MeOD)
8 1.03 (t, 3H), 1.33 (d, 2H), 1.94 (m, 3H), 2.25 (m, 4H), 2.55 (d, 2H), 2.67 (s, 3H), 3.07
(q, 2H), 3.68 (s, 2H), 3.94 (s, 2H), 7.24 (m, 6H), 7.34 (m, 4H).

AAle 13

P

N-[3-((E)-g-wi & -g-o} - | 22 [3.9.1] S E-3-9)-9 9-T]s|d-2 & o |-o} 4| Eo}r] =

[3.2.1]%E-3-¢)-2,2-t)dd-Z2= o7l (33.4 mg,

CHCly (0.5 ml) & 3-((Q%)-8-HEl-8-olx}-H|A| &=
g (16.2 w0, 0.20 mmol)d E3s}gitt.

0.10 mmol)9] &ME Ac,0 (18.9 0, 0.20 mmol) 2 THEES 1
AZE Bk Ao wutela, §F3AT. olF, 94 HPLC (AEAhE 53 AASte] ¥4 318%E (10.7 mg

29%)% FEFT:

LCMS (ES) m/z 377
(M+H)"; "H-NMR(MeOD) & 1.26 (d, 2H), 1.82 (5, 3H), 1.96 (m, 3H), 2.26 (s, 4H), 2.53
(d, 2H), 2.67 (s, 3H), 3.66 (s, 2H), 4.00 (s, 2H), 7.24 (m, 6H), 7.33 (m, 4H).

AN 14

— [}

N
Z\//;;/:
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<163>

<164>

<165>

<166>

<167>

<168>

<169>

<170>

<171>

<172>

<173>

<174>

<175>
<176>

<177>

<178>

<179>

ZIHS3d 10-2008-0067023

N-[3-(()-8-mF-8-o}A-H A ZFZ[3.2. 1] $E-3-91)-2 2-t]s| -T2 P |-y =olv] =

3-((Axm)-8-vE-8-o}A-HA| & 2[3.2. 1] 2 E-3-9)-2, 2-tJHd-Z 2 Ho}l = (PhCO)0ZFE AAld 139
Woll whet BA FABS AxHAT (8% FE):

]
O

LCMS (ES) m/z 439 (M+H)'; 'H-NMR(MeOD) 5 1.28 (d, 2H), 2.00
(m, 3H), 2.24 (s, 4H), 2.59 (d, 2H), 2.67 (s, 3H), 3.65 (s, 2H), 4.21 (s, 2H), 7.31 (m,
6H), 7.39 (m, 6H), 7.50 (m, 3H).

AA9 15

3-((N=)-8-mF-8-0o}A-H| A F=[3.2.1] 5 E-3-91)-2,2-T]-F] e #l-2-U-T 2 9] Q LU EH

£)-3-2. 2 = d-8-H e -8-o}A-HA S 2[3.2. 1] 58 B 2,2-Y-F| e Hll-2-d-olHEYE-ZRE dAlq 2C
WRiel whel 24 setE S AXsAT (34% &)

e

LCMS (ES) m/z 343 (M+H)"; "H-NMR(CDCls) § 1.79
(m, 2H), 2.21 (m, 2H), 2.33 (m, 2H), 2.62 (m, 2H), 2.73 (m, 4H), 3.80 (m, 2H), 4.35 (s,
2H), 7.02 (m, 2H), 7.23 (m, 2H), 7.37 (m, 2H).

AAle 16

i
I n

(l52)-8-(2-A]ohe-2,2-T]-E| & 3-2-91 -0 )-8 . 8-t] v -8-ok £ Lo} -H|A| FR[3.2. 1] & 2.0 T}o]=

(A 5=)-8-mE-8-olA-HIA S R[3.2. 1] 5 E-3-2)-2,2-H-F| e Hl-2-L-Z2d e YEH R RE HdAld 79 W
f

3-
ol whet FA shetes AEsAT (43%):

LCMS (ES) m/z 345 (M)"; '"H-NMR(CDCL,) § 1.82 (d, 2H), 2.35

(m, 2H), 2.23 (m, 3H), 2.58 (m, 4H), 2.82 (m, 2H), 3.37 (s, 6H), 4.25 (s, 2H), 7.02 (m,
2H), 7.24 (m, 2H), 7.36 (m, 2H).

AN 17

N=[3-((Sl12)-8-r & -8-OopA-H|A| S 2[3.2. 1] E-3-¢1)-2 . 2-T]sl| - 2 g | -l Al == ofv| =

CHLCl, (2.0 ml) & 3-((A=)-8-W--8-olx-BIA|ZFZ[3.2. 1] $E-3-9)-2,2-t]Hd-Z=2Ho}vl  (67.0 ng,

0.20 mmol)®] &<H& PhSO,Cl (28.2 pf, 0.22 mmol) B (CHsCH»):N (84.3 b, 0.60 mmol)¥ EF3Iict. A

H EFES 1 AR Bk ARoA wnbsta, FF3. o]F, 94 HPLC (A<ErhE Bl FAS w4 3
&5 (51.5 mg, 54%)S 5389}
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<180>

<181>

<182>

<183>

<184>

<185>
<186>

<187>
<188>

<189>

<190>
<191>

<192>

<193>

<194>

<195>

ZIHS3d 10-2008-0067023

LCMS (ES) m/z 475
(M+H)"; "H-NMR(MeOD) 8 1.39 (d, 2H), 2.01 (m, 3H), 2.30 (s, 4H), 2.69 (s, 5H), 3.60

(s, 2H), 3.68 (s, 2H), 7.12 (m, 4H), 7.27 (m, 6H), 7.55 (m, 2H), 7.63(m, 1H), 7.78 (m,
2H).

AAle 18

H

e

[3-((NE)-8-HE-8-olA-HA S =2 [3.2. 1| FE-3-U)-2,2-T]Hd-Z =2 T |- o}

CHCly (4.0 ml) ZF 3-((%)-8-HE-8-o}A-HIA| F2[3.2.1] $E-3-%)-2,2-T]

0.149 mmol)&] &ell CISONCO (31.2 xf, 0.358 mmol)S ZF7}atdct. EFES 2

33tk olF, 94 HPLC (H&AhE Fall BAste] A4 3H3E (21.6 mg, 38%)= 533t
LCMS (ES) m/z 378 (M+H)"; '"H-NMR(MeOD) & 1.33 (d,

2H), 2.01 (m, 3H), 2.29 (s, 4H), 2.57 (m, 2H), 2.68 (s, 3H), 3.69 (s, 2H), 4.01 (s, 2H),
7.25 (m, 6H), 7.34 (m, 4H).

AAe 19

—N. s

o
Ny

/
o

o

N-[3-((%2)-8- &l -g-obx}-n] A| 2 [3.2.1] & =-3-91)-9 p-r] vl -3 3 | -vi gh 2 Fo}w] =

3-((Adx)-8-ME&-8-o}x}-BA| F &2 [3.2. 1] L E-3-9)-2,2-T)dAd-ZZHo}7l L MeSO,CIERE] Ao 179 HF
Holl e} 14 s3HES A=A (28% &)

LCMS (ES) m/z 413 (M+H)"; 'H-NMR(MeOD)
8 1.39 (d, 2H), 1.97 (m, 3H), 2.30 (s, 4H), 2.68 (s, 3H), 2.76 (s, 3H), 3.68 (s, 2H), 3.84
(s, 2H), 7.23 (s, 6H), 7.33 (s, 4H).

AAH 20

(lx2)-3-{2.2-v ¥ d-3-[ (- -} ) -opv] e |-Z 2 )-8, 8-t v F-8-otEo}-HA[FR[3.2. 1] & HE
nlol =

(HCl, (0.5 ml) & o}bAE (0.5 ml) 3 N-[3-((AN%)-8-HE-8-o}}-HI A F2[3.2.1]2E-3-9)-2,2-t]Hd-=
2 ]-dZoln= (29 mg, 0.0683 mmol)2] &NS MeBr (0.342 ml, tert-5€ dHE og=Z F 2.0 M, 0.683
mmol)%L E3ert. AAdE ERES 3 AIZE B A2ddA wwtela, EF3Ith. o]%, 94 HPLC

(AN E Bl AASt] BA BFE (19.6 ng, 64%) % FHAh

LCMS (ES) m/z 453 (M)'; 'H-NMR(MeOD) § 1.20 (d, 2H), 2.32 (m, 7H),
2.65(d, 2H), 2.98 (s, 3H), 3.02 (s, 3H), 3.60 (s, 2H), 4.22 (s, 2H), 7.30(m, 6H),
7.39(m, 6H), 7.50 (s, 3H).
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<196>

<197>

<198>

<199>

<200>

<201>

ZIHS3d 10-2008-0067023

AE%%%tXJ A!A q]
Ms mAChRell tigt & whd o] sgtEe] A &7= 37] Aldad 2 BA 246 o) SAs 3.

Zg olFel o3 +8A Y3 AA g BH:

A8 EFel 71AE F8A-243 2 olsS BUHYT2EA CH0 AIE AJolA 2@ e mAChRe] A4S 4

Stk N mACRRS QRS sk CHO AEE 969 Su/Fy uieh ZejolEe] Zelolgaidn. 18 )
2 24 AZE &, wiAE FRl AlASEAL, 100 we] 2= wiA] (¢l (Barl's salt), 0.1% RIAGH BSA (W=
=& P-r AJNE Folzof Aafets AlZ2mbAL (Sigma)) 3 4 pM ZF2 (Fluo)-3-oHS5AIHE o 2vl=2 &3
A 4 (ﬂi‘°ﬂ4$‘%ﬂﬂ 2AsHE EdlEe Z2H 24 (Molecular Probes)e] EF2-3 ADE 331

EMEM)E qAskaL, 37 TolA 1 Az 5k Aol Adsiglt. o]%, dAx-F wAE & AA A, A=
(ZEF2-3 AMg ekl 5) 2 tiAlstaL, MEE 37 CTolA 10 &1+ Afo]lAdsiglnt. o] % Ax
33 MHsF3, 100 we] EA =9 (0.1% A" (A]Z1ukAb), 120 mM NaCl, 4.6 mM KC1, 1 mM KH,PO,, 25

mM NaHCOs;, 1.0 mM CaCly, 1.1 mM MgCly, 11 mM &F=2, 20 mM HEPES (pH 7.4)) oA 10 &%t 37 T= A

Attt SIE 50 w (EAAS] HE BE 1x10 0 WA 1x10° WS Arleta, SdolES 37 TelA

1027 QIsteleldstgdet.  ol%, E4 Li HY P ZYolE #&7] (FLIPR, EdFg ZTRH2Ao|

tu, A7) 2HE AEES 6 9}5 olZ Yol RRE o173 (4838 m)ol =FAIATH. 0.1% BSAZ s

e SN FolM Az olEFH 50 w0 (HF % 0.1 WA 10 n)E 50 w/x9 HE2 HUlste] A2

5 AT, A oled (MEd Za v Wslgor HUHPHE)S 566 m WE Ao wsE
A

=

]o

0w ZRFAT. WE Aw W= Arde) ey AFHow pEs Ay . 969 T RREH UE
¥ FFe 94E D FhleE ARgEte] EAlel SAEAT. dHolH EIEE wixmbth FHEAT. o] $,
ol dHlolHE ZEYse T Zal= =Z]% (GraphPad PRISM) AT E g2 A4},

WelZd (metacholine)-f& 7| #AX 52
el

HeRZdol ok 7)) R3S, SutE A ohal o] = BalbC wh9-2 (7 2% n=6)°lA FA3t. 7]
g AWM F7157] (barometric plethysmography)E ©]8&3Fe] Q&A= ¥ = (enhanced pause) (Penh) (WE}
RS A1BA RN BPSE S Ael dsish YRWAZF A= Ao WS, G Sl ELE R
Askolth. whe-22E H81F 50 ut (10% DMSO) & SHHE 50 wt (0.003 WA 10 pg/vh$-22) 2 HUl2 A
@ . ARAENE) Aol W, o8 el Ya A 10 B0 FAAAL Fol 5 2 Penh)
e SARAT OIF, AL A2E (10 ng/a) & SHELO 2 B3 R S o
2F FONRTE 7 $7t PerhE ASHOT VST F, 5 B3 /152 AGHh. 7 vohSzo] W@ )
oHE EAsta, YT g LATEOR TR
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