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1-(2-F 8K LH)-3(R)-2-F 25-2,2- Zo8-2- L TELEI)-1- R
222k, ZHALEE

3(R)-(2-7248-2,2- —vm-3- R LB AL )-1-CB- K AL A A)-1- B
R[2221F k%, Bidh

1-(3-F M 7 28)-3(R)-(9-#2 2-9[H]- 57 -9- B £ A )-1- AHI R R[2.2.2]
Fh; iR

3(R)-(9-724-9[H]- %7 -9-H A A)-1-B-FKEA R H)-1- AHIMIR[2.2.2]
Fh, B

3(R)-(9- £-9[H]-% -9- K AF)-1- K CA-1- B IR[2.2.2)F k% ;
AR

3(R)-(9-# 4 -9H-% -9- 3 B A)-1-C--2- 2 H AL )-1- BB IR

ﬂ
[

ZeE -2 LB 1- R TR 1- R R [2.2.2]

‘\’%

16
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[222]Fk; 2t

3(R)-(9- F A-9[H]- 57 -9- B BA)-1-C-F 2 A 2)-1- RS IR [2.2.2]
Fhr, B4k

3(R)-(9- % A -9[H]-37-9-# BI)-1-G-FR A & #)-1- R RIR[2.2.2]
Fhe; B4t

1-(4-3F 2T £)-3(R)-(O[H]-M5 v-9- 2 R )-1- A RIR[2.2. 2] 45,
2 A4

1-(2-F A T 2)-3(R)-(O[H]-Igo-9-3% B )-1- R IR[2.2.2]3F
Y, Bk '

1-(G-F A A L)-3(R)-(O[H]-Mhrd-9-# BH)-1- BEHRIR[2.2.2]F
W, B

-3 L A3(R)-(O[H]-A»-9- 2 BA)-1- R IR[2.2. 2] F 15 & 404p
3(R)-(9-72 2L-9[H]-Mfivb-9- 3 U A)-1-3- R R A £)-1- R AR
[2.22]Fk; &1

3(R)-(9-72 2-O[H]-0fb-9-38 B H)-1-F T A-1-REBRIR[2.2.2]1F

W BieAn

3(R)-(9-#2 FL-OH-IEvd-9- 3% R A )-1-(3-2&%-2- 2 8 £ )-1- RE SR
[2.22]F%; 24ty

3(R)-(9-F A-9[H]-Hfk-9-3 A A )-1-G-FR Rk - A A)-1- -3 3R
[222]Fk%; &1ty

AZ AR A & X (DI a8 5 k.
@it X 1B EAL KA 518 X 1 d94b M B, T4 &R X, 1
B F4etvAa ., £BX I A&+, R, R R, ©. A. X. B.
5 n. m#sp e bFE L,

17
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o] B
R1 @—(om% —A — (CH)py —Xx  * N@ \[C])/
p

R2 R3
I i a),b) 1
o. _B
R1—<;z;;3%%CHQH—'A — (Crn N> ey, \II/
R2 R3 X"

I

TV T 43R 69 AN E) 69 £ 37 ok a)d= b), T #ATIR AL
B, JEBART ik D) F AR A RR Sk, B EAFATHE S
A BARRIRG %%, EFBRIHTRES & afb), BT

5 MREA Tk, BAAMET Y EREE A X TS, Hld,
378 i A8 T 6 35 AT A RAEAT 2 538 X Y-(CH,),-X #9584 A R

R1 —®.(on)0 ~— A — (CHp), —OH

R2  Rr3
v

10 A XTHREELY THRXFXHRE, THEHLF 0=0f A=-O0-,
S-F-NRO#g4eAd, ¥ RO basL. ELEHEST, 2575
EAMAR R G A K TV 0B AT A AL n>=1 K@ X T 1eb-4.,

IR VA TFIRAR F 9 8 6 A0 RIRER 4P A 6 ZH R E 69 7
o, dAme, THEGEX M 1LE4.

18
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Frik e o
N=cHy);
Y

e -~
A% |
Fi&kh OH 0 B
/ N>~ (cH,) N~ \ﬂ/
2y (CH:), o
BYO\H B\R/Ci v
(o]
411
\ Fike g OH
— N\(CH )'
T,
(o]

i@ 1T 5 AR A e BATA M B, MIB R, VI ¢ =5 LB B
A5 ) kil X T a4,

0
0 R9—[Mg,L1] 0 B
R8
4 \ﬂ/L _ N\(CHz)P \g/
(CHz)p C 7‘5-/;‘_ f
i

m
£+ BAXDEGAR, RF R 4o EAridf RO AL,

5 R LR e A I PR A AR E S ke, dAve, A
ABRL G =52 LT #1438 X, VILALA4 . E 9 RO A 20 L 274
st Ay X, VI 8 7 LEBS AT A 4 29T A A4 E
VA T A4 A S AT AR LA i 44938 X, 1T A= VI 4B 6 52 4
9-9 £ -9[H]-7-9-# 8 1- R4 FR[2.2 213 -3(R)- 2 B5 (F 14K 1-1c);
9- 9 A -O[H]-FErk-9-% 85 1- R 4 XER[2.2.2]F-3(R)- 2 5 (F a4k -
1d):

?

2-#2 4 ZeRw»-2- 2 - LR 1- A2 MR [2.2.2)F -4- 2 BS (F B4k [-4a);
AR Y-2- A - T 1- R MR[2.2.2]3F-4- A B (P 194K [-4b);

AARCE D 2- - LB 1-RAAIR[2.2.2)F-3(R)- A B (7 194K T-4g);
ARk 2- - TR 1-R 2 AUR[2.2.2]F -3 (R)- A B8 (o 1a] 4K T-de);

19
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10

15

20

2-F2 A2 2- Z ek g2 - UBR 1- R G ARER[2.2.2]F-3(R)- A Ba (P a4k
[-4d).
X VAL =T vl &
A2 WO 150080 & 3%k 4 4-2 £ -1- R RIK[2.2.1) 8%
#£ Grob, C. A % Helv. Chim. Acta (1958), 41, 1184-1190 + #5i% &4 4-
#ZE-RAEVIR[2.2.2]1F %
#& Ringdahl, R. Acta Pharm Suec. (1979), 16, 281-283 9 #53i£ ¢4 -+
A CU Chemie Uetikon GmbH 4 13 2] 4 3(R)-#2 A -1- R 4 23R
[2.2.2]1F 8.3, 3(S)-5 - 1- R 2L R[22 2] F 5.
AT 43T B B (2 R IR F )AL S48k 6 KR i
2 'H-NMR #= MS i 5 B 4] &-49 404 2 #). 4% F Varian 300
MHz AL 32 % NMR EALFA2 8 R E A KA It F R E %
mZ—(d). 1£ 5 Waters L35 L& p A8 &A%, £ HPLC Mz g1
ook, AFRIFE] KT 95%¢491E. /& Hewlett Packard L 28 E 429 F
RECEHMEFESTET.

7 ik-a-
A 20- 3(R)-(2-k70-2-K-2-2 K -2-F R THMER)-1-G-XEAL
RR)-1- R IR[2.2.2)F &, B 6 51 &

P 200 mg(ek rd-2-2)-2 E- KK TR 1-R4- 3R [2.2.2]F-3(R)-
A B5(0.6 mmol) &% F 4 ml 4 CH3CN #= 6 ml ¢4 CHCI3 ., &iz&
o P A 048 ml (3 mmol)#y 3-RKAL AL, AHBHAAT, T
TRTHHETLE, REAEF ., A FRLE RS, TEFE
BB, R LBk A LR, 453 A 3E 2t B AR RS- by AR ARAL At 0.27
g (83%).
'H-NMR (DMSO-d6): & 1.50-2.20 (m, 6H), 2.25 (m, 1H), 3.10 (m, 1H),
3.20-3.60 (m, 6H), 3.95 (m, 1H), 4.05 (m, 2H), 5.20 (m, 1H), 6.25-6.35
(3 dd, 1H), 6.45 (m, 1H), 6.95 (m, 4H), 7.30-7.50 (m, 7H), 7.70 (m,

20
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10

15

25

1H): MS [M-Br]": 462; mp 166°C.

7 #%-b-
EHH) 51- 3(R)-(2-B % -2,2-—-Ew-2- K TLEBEEL)-1-[3-(B-1- A &
)R AR RER[2.2.2]F %; ZACBREGH &

J% 60 mg (0.17 mmols) & #2 - —v&Ewp-2- 2 B8R 1- R 42-33R[2.2.2]
#-3(R)-# 85T 1 ml & dmso ¥ . &) & F A2\ 188 mg (0.85 mmol)
6 3-(A-1-AEA)-AAR. ETERTHETEE, 2AME T
Mega Bond Elut 4% (cartridge)i#t 47 B 4842 B 4 AL RAW), & H Tk
A 0.1 M NaH,PO, 4 ¥ & 8% /& pH=7.5. 3o R 5 b4 5 f B4 Lk,
%% 2ml ¢ DMSO #%, #&/5A Sml# CH,CN A=k, #ik
FTAT 69 B4, A S ml £ CH,CN:CHCL(2:1)F #4 0.03 M TFA &%
WML AATA Y. A 300 mg B4-THAmer) b Aiiaig, ik, &
£ EF.

7% 2] 17 mg (15%)#4 #7840 4-4 . '"H-NMR (DMSO-d6): & 1.7-2.1
(m, 4H), 2.2-2.4 (m, 3H), 3.2-3.6 (m, 7H), 4.0 (m, 1H), 4.2 (t, 2H), 5.25
(m, 1H), 7.0 (m, 3H), 7.2 (m, 2H), 7.4-7.6 (m, 7H), 7.85 (d, 1H), 8.2 (d,
1H): MS [M-CF,COOJ": 534,

7 ¥-c-

WL ATE B R, AR 09 R BR R Ax PR A S50 I-1e. I-1f Fo
-1g 4% 04 7 sk RF PR A2 L #K: FR 2012964; larsson. L . Acta
Pharm. Suec. (1974), 11(3), 304-308; Nyberg, K. 4. Acta Chem. Scand.
(1970), 24, 1590-1596; #= Cohen, V. 1. % .J. Pharm. Sciences (1992), 81,
326-329 PGk ek, HlEE KX VI 6 FRESITAE M,

S la- (kwh-2-R)Z R A TH 1- R AR RIK[2.2.2)F-3(R)-&

BE 64 ) &
¥ 3.24 g (0.014 mols) &y (vk 7h-2-2)-F2 3 - K A T8 F B8 T 85 ml

21
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W d )i e 2.08 g (0.016 mols)4y 3-(R)-#2 A -1- R 2 3
I[2.2.2]F 4= 0224 g (5.6 mmols)éy HNa (60% &% TH 4d F). 4+
Wik A R4 R, K RA A, BT R A EE T R 1.5
J 2N HCl BR 42 BUA 200 %44, A LR TER bk E, A K,CO, %
5 fv B H) CHCL 423, % Na,SO, FTRAME, AL, AERTAHNE,
1% FTiF 56 (347 o)t b, FiZEREF TR, Wik, 584 25
g (54%) ¢4 AEat Bk F A AR ag A4, 140-142°C; GC/MS [M]": 327;
'H-NMR (CDCI3): & 1.20-1.70 (m, 4H), 1.90-2.10 (m, 1H), 2.45-2.80
(m, 5H), 3.10-3.30 (m, 1H), 4.8 (bs, OH), 4.90-5.0 (m, 1H), 6.20 (m, 1H),
10 6.35 (m, 1H), 7.30-7.50 (m, 4H), 7.60-7.70 (m, 2H).
TR TRET42 0.5 g i RS Rk e, 52/ 0110g
spehAEatarii(l), Mk dhBR TR —HaEarEiRQ). (C ME X
36, dFAEstaAR 1 ORAR, 1334 L et sk g (+)-2- 52 220K -2-
ok o -2- A L, [o]P,=+5.6 (c=2, EtOH), #%4Estaik 2 KiE, 7%
15 B A Ll b 3 AR 49 (-)-2-32 R -2- 3R 2ok - 2- R TR, [a]Pp =457
(c=2, EtOH).

bR 1 2(%)-(sRh-2- ) B A KA TR 1-RAERIK([2.2.2]F-3(R)-
s 8. 'H-NMR (CDCI3): d 1.20-1.70 (m, 4H), 1.90 (m, 1H), 2.45-2.50

20 (m, 1H), 2.50-2.80 (m, 4H), 3.10-3.20 (m, 1H), 4.8 (bs, OH), 4.90-5.0 (m,
1H), 6.20 (m, 1H), 6.35 (m, 1H), 7.30-7.50 (m, 4H), 7.60-7.70 (m, 2H).

ezt Ak 2: 2(%)-(sk-2-R) B A XA TR 1- R AR 3R[2.2.2]F-3(R)-
# 8. 'H-NMR (CDCI3): & 1.20-1.70 (m, 4H), 2.10 (m, 1H), 2.50-2.80

25 (m, SH), 3.20-3.30 (m, 1H), 4.8 (bs, OH), 4.90-5.0 (m, 1H), 6.20 (m, 1H),
6.35 (m, 1H), 7.30-7.50 (m, 4H), 7.60-7.70 (m, 2H),

22
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EZep) I-1b-  wkedh-2-2 5 RoEn-2- K LB 1- R Je 33K [2.2.2]F-3(R)-
KBSy 4] &
Jo f2 ) 1-1a T ARAE 4. 455 3.06 g (64.3%) 8 3F 2k 74

e %A, mp: 172°C; GC/MS [M]": 333;

5 'H-NMR (DMSO-d6): & 1.21-1.27 (m, 1H), 1.41-1.60 (m, 3H), 1.87 (m,
1H), 2.36-2.69 (m, 5H), 3.02-3.14 (m, 1H), 4.75-4.82 (m, 1H), 6.24-6.25
(m, 1H), 6.42-6.45 (m, 1H), 7.01-7.06 (m, 1H), 7.11-7.14 (m, 2H), 7.51-
7.54 (m, 1H), 7.66-7.69 (m, 1H).

10 FHH) I-le-  9-F A -9[H|-35-9-5 B 1- RJx IR [2.2.2] % -3(R)- 2 B
64| &
do i TAt) I-1a FARAEH1 &, 133) 3.34 g 4 (80%). @it AR
B3 (1: D459z 4 B4k, mp: 186°C; MS [M # B a5+1]": 334,
2%, 'H-NMR (DMSO-d6): & 1.43-1.55 (m, 2H), 1.68-1.78 (m, 2H),

15 1.75 (s, 3H), 2.02 (m, 1H), 2.70-2.90 (m, 1H), 2.92-3.15 (m, 4H), 3.50-
3.57 (m, 1H), 4.88 (m, 1H), 7.35-7.47 (m, 4H), 7.62-7.70 (m, 2H), 7.89-
7.91 (m, 2H),

FZAep| [-1d-  9-F A -9[H|-Rfrb-9-5 B 1- § 3 2K [2.2.2]F-3(R)-%

20 B & 4] &
o fe T3] I-la b ARAES &, /53] 191 g 0(53%). BEHAE

B3 (1) = 4h B4k, mp: 152°C; MS [M # B #+1]": 350.

g3k, '"H-NMR (DMSO-d6): & 1.20-1.30 (m, 1H), 1.40-1.52 (m, 1H)

1.64-1.81 (m, 2H), 1.90 (s, 3H), 2.0 (m, 1H), 2.53-2.66 (m, 1H), 2.71-2.76
25 (m, 1H), 2.97-3.10 (m, 3H), 3.44-3.52 (m, 1H), 4.90-4.92 (m, 1H), 7.12-

7.18 (m, 4H), 7.32-7.38 (m, 2H), 7.43-7.48 (m, 2H), 8.0-9.8 (bs, 1H,

HY).

2
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E3#H) -le-  9-F A-9[H]-3-9-5 B ¥ 85 ¢ 4] %
AN, EAT, F0F5CxM, #_FALRA42Q26.7ml £E
/09 kv DA R E 64 2 M &, 0.053 mol)im A2 44 A ¢4 9[H]-
3% -9-% 8 (5 g, 0.0237 mol)££ THF (70 ml) ¥ 442k F . F2iRa-4pi 4
5 EFRFER 1S DT E R RS YA EE R, e N CHI(1.85 ml,
| 0.03 mol)f THF (1.85 ml)¥ ¢4k, AFBT, RSt R i
A& . %142 MeOH (70 ml) ¥ 44 S A4 F Ao N & F 82(25 ml) &9 /K2R
B(3.9ml), EARESY 2 DAL, ARG PR KCOBRZ
By EEAY. ARG BRRBOKE, SFANE, AKrE, £
10 BT IR, RAET, F2 573 girdehid. SAENTKER,
O LB L BS 95:5)4k4kiZ =4, 1332] 4.43 g(78.5%)0 4k =4, 44
% '"H-NMR 3£ 5.,
'H-NMR (CDCI3): & 1.80 (s, 3H), 3.60 (s, 3H), 7.50-7.65 (m, 4H), 7.75
(m, 2H), 8.0 (m, 2H).

15
L) I-1f-  9-F K -9[H|-Bhvk-9-5 BE F 85 64 4] &
fof FAH] [-le FANAES &, #52] 2.65 g (47.2%),
'H-NMR (CDCI3): & 1.90 (s, 3H), 3.6 (s, 3H), 7.05-7.35 (m, 8H).

20 ) I-lg-  9-5 & -9[H]-nf#4-9-5 B T B85 44 4 &-.
AN, AATF, FOMS5CZN, ¥—FRARMEZQ203ml ¢ 2M

J Bt/ v Sk G AR P #9ak, 0.041 mol) e A B3t HEEE T g
(0.029 mol) &4 9[H]-Rk#4,-9- %4 B ¥ B8 (38 it 4% /£ 5 7% 4| &) 4 THF (70 ml)
PR, BIZBET, HHFERSM I, REAOCCTELN,

25 JE A e N B B B 69T IR P . 30 4P 5, MR
NaHSO, (40%)7Kiak, Fiep miRbdiathE £ig, itk 30 24t.
5B AR R CBSRBORAF K., AFA A8, A NaHSO, (40%
KR IR, RKkAk, 2RBMTER, RLET, F3889 g4

24
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&6 B4k,
S g BAEE ik, 195 6.04 g ARE) 6945 & B4R,
e b3, %A B EGER, TI/TEB LEE, 90:10)44k,
193] 7.60 g (3575 Rt, 59.4%)e44k =4, 444 'H-NMR 5%,
5 'H-NMR (DMSO-d6): & 3.5 (s, 3H), 7.0 (s, 1H, OH), 7.2 (m, 4H), 7.4
(m, 2H), 7.55 (m, 2H).

7 i%-d-
T H#A4) 1-2a-  10,11- = &.-5[H]- =% 5 [a,d]| 3 B 1-5- B B 1- R AR
10 [2.2.2] 5 -3-(R)- 2 B8 ¢4 ) &
¥ 2.15 g ¢4 10,11- = &-5[H]- = % 5 [a,d] R & 1%.-5-% B2(9.0 mmol)
7T 40 ml ¢4 CHCL, (R4-TEBE)F. £ 0°CTF, Jeimimb3p5-Aan 0.86
ml 8 2.(9.9 mmols)#F= 1 i DMF, ##R5H A2 BREZTR,
EGRAET 1 G, RLEAN, FREshsT CHCL ¥ LER
15 RE. eEmEELAR, FAREEHIET 20ml FXF, FheA
%) 1.26 g (9.9 mmol)#y 3-(R)-# A -1-F 2 A IR[2.2 2] b 4 40 ml #4484
WERPHERY, ERARLRAY 2 . A5, A 2NHClEB&E
BURASH ., A K,.CO, a8tk B, A CHCLIZIE, # Na,SO,FIEHA
B, KRR EF, 24 EME(EA, CHCl;MeOH:NH,OH, 95:5:0.5)
20 WA A, 15%) 1.5 g (48%); mp: 112-113°C; CG/MS [M]: 347;
'H-NMR (CDCI3): & 1.10-1.35 (m, 2H), 1.40-1.52 (m, 1H), 1.52-1.68
(m, 1H), 1.90 (m, 1H), 2.40-2.60 (m, 2H), 2.60-2.77 (m, 3H), 2.83-2.96
(m, 2H), 3.07-3.19 (m, 1H), 3.25-3.40 (m, 2H), 4.80 (m, 2H), 7.10-7.30
(m, 8H). +4wf& Kumazawa T.%,J. Med. Chem., (1994), 37, 804-810
25 R e ARAE, H1& 10,11- = &A-5[H]- =K 5 [a,d] 3R B t-5-F BA.,

k4] 1-2b-  5[H]- =35 [a,d] 3R B 3% -5- B BR 1- R 2 3R [2.2.2) F-3-

(R)- 285 4 41 &-.
ot FAf] 1-2a FARKE B &, 158) 3.12g(7T1%); mp 129C; MS

25



00812754.9 oM P ZE18/80m

[M+1]": 346: 'H-NMR (DMSO-d6): & 0.90-1.10 (m, 2H), 1.30-1.50 (m,
OH), 1.58 (m, 1H), 2.21-2.26 (m, 2H), 2.47-2.50 (i, 3H), 2.86-2.94 (m,
1H), 4.48-4 51 (m, 1H), 5.33 (s, 1H), 7.0 (m, 2H), 7.29-7.43 (m, 6H),
7.49-7.51 (m, 2H).

5 4o /£ M. A. Davis %, J. Med. Chem., (1964), Vol 7, 88-94 + $4ik &
A%, #1& S[H]- =K [a,d] SRR M -5- 2 B4

LA 1-2c- 9,10- — S B -9-B B 1- R = A3IR[2.2.2]F-3-(R)- X B ¢4
&

10 Yo fe KA 1-2a FALAEG) S, #£2) 0.77 g (62.6%); mp 139°C;
MS [M+1]*: 334; 'H-NMR (DMSO-d6): & 1.1-1.2 (m, 1H), 1.25-1.40
(m, 2H), 1.40-1.55 (m, 1H), 1.73 (m, 1H), 2.20 (m, 1H), 2.35-2.65 (m,
4H), 2.90-2.98 (m, 1H), 3.93-4.14 (dd, 2H, J=1.8 Hz, J=4.3 Hz), 4.56 (m,
1H), 5.14 (s, 1H), 7.25-7.35 (m, 4H), 7.35-7.50 (m, 4H).

15 4o /£ E. L. May #= E. Mossettig; J. Am. Chem. Soc., (1948), Vol 70,
1077-9 F 4 e H, 414 9,10- —&-B-9-R B,

7 ik-e-
FEA) -3 2,2- KA RBR 1-8 5 ARIR[2.2.2]F-3(R)- A B 64 41 &
20 1.1 g (4.8 mmol)ty 22-— KA FBEIET 20ml ¢ THF . &

ZRE F A 0.87 g (5.3 mmol)4g 1,17-3 A — ok ek SFmimiibdy 1/
Y. fE7% A% imidazolide &, 2 TLC M#ER K. 4R EZAN, AL
A4, Aa 0.67 g (5.3 mmol)#y 3-(R)-# H-1- F 4 M IR[2.2.2]%F
. ©RALRAY 160, A, B CE AR K%, A HCI2N
25 REBANE, B K,CO,miBrizik, 7/ CHCL#2H., £ Na,SO,T
B, REET, 135 1.21 g(752%)ik, AL E 4 AFMES,
3% 0.64 g (1.9 mmol)#y 2,2- =R A BB 1- R % RIK[2.2.2]F-3(R)-
ABEATO6mlBAY, Ao 0.085g(0.95 mmol)éyE 8., EEZ AN
LBkE, TG & B4R, 132033 g (45.6%)8 2,2- — KA -REL 1-R

26
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JeUER[2.2.2]3F-3(R)- A B 69 B Ee 2 mp: 146°C; MS [M # B a5+1]"
336.
¥, 'H-NMR (CDCI3): & 1.40-1.64 (m, 2H), 1.90 (s, 3H),
1.80-2.0 (m, 2H), 2.31 (m, 1H), 2.73-2.85 (m, 1H), 3.0-3.10 (m, 1H),
5 3.10-3.32 (m, 3H), 3.53-3.70 (m, 1H), 5.13 (m, 1H), 7.14-7.40 (m, 10H),
9.25 (%%, 2H, H).

7 ik-f-
5 36,45 I-4a-. 2-2 K -2,2- —v&w-2- R LER 1- R G M 3R[2.2.2] F-4- %
10 B 64 4] &
MAE 15 ml & THF 9 44 220 mg (9 mmols)494£ 4= 0.86 ml (9 mmols)
49 22 ReE 7, H) G IRAL 2-E ey BAR IR, dBiZ B R e N B BT 20
ml 4 THF &5 1.95 g (7 mmols)#) BARE-2-2 - LR 1- 5 Z2 3R
[2.2.2]F-4-3RE8(F A)4K 1-4b)F . AFRT, HpRESH 1 I, @
15 AL, A, AiefeRAsesirkd i, A OBRKR, hEE
G, WRFRGERANCHE T EL D, 135 145 g8 & BIR(56%).
'H-NMR (DMSO-d6): & 1.80-2.0 (m, 6H), 2.80-3.0 (m, 6H), 7.0 (m,
2H), 7.13 (m, 2H), 7.18 (s, 1H), 7.51 (m, 2H); MS [M+1]: 350; mp: 174
c.
20
) -4b-  BARES-2-R-T B 1-REIR[2.2.2]F 4- A Bt 41 &
A 0CTF, ¥EBE(1.5mL 0.017 mol)ten B AXES-2-£ -2
£:(2.24 g, 0.014 mol)A» = ¥ A ¥ Bi(1 i) & 30 ml &9 845 (2 LBF)
FHERT. WHRSGYFEIETRTERESA. 1 DG, RLEHN.
25 RARMETIAGY, BREL. BEFRELMA. EFHG>
T CHCL, (30 ml) ¥ 542 70°C FAeAF] 1.1 g (0.009 mols)#y 4-7#
A-1-R I [2.22]F %, 1.8ml 4= Z.8(0.013 mols). 0.6 g(0.9
mmols)#) N-(F LR K TH)-4-(F AR )M e BF &P, SARS
W 1eE, 2R, i, AK%E. B HCLERBEATHE 9,
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A CHCLy 3%, F K,COs4t, F A CHCL A A4RE, BREENE,
133 1.47 g (45%) 84 B4Rk, "H-NMR (dmso): & 2.0 (m, 6H), 2.9 (m, 6H),
7.35 (m, 1H), 8.05 (m, 1H), 8.3 (m, 1H).

5 FHAH) [de- (R-2-R)Z A XX TR 1-RERK([2.2.2]F-3(R)-£

B o %) &
£-70C. FRAAT, HigFRL4 0.0057 mol (5.7 ml ¢ 1M

% Ae THFE #)Ae A %] 15 ml THF 44 1.3 g (0.0052 mol)#) &K, 7% -
2-H TR 1-R A BIR[2.2.2]F-3(R)- 2B (F 14K de-)imiz F . Aizig

10 FETHARSM 10 047, RERHKETIR. 1 JKE, AbFR4L
R AR R R RAY, A B TERIRIR =0k, AFFA A, K
Wik, % Na SO, FH., REEN G, R CBAESFHGER, 1TIE,
132) 0.67 g (40%)¢4 /=4, 2 '"H-NMR JEE L 44, o e 2564 I-1a (5
# O)F ik A, LB ZEY. 2NTHEFTE RN, BT

15 PRF-4 "H-NMR %57,

EA) 1-4d- 2-3 3 -2,2- ek wb-2- - LB 1- 4RI [2.2.2)F-3(R)-
A B 5 &
Yo fE ) -dc PAKE, I 4R [-de-Fu 2-vk vy £ 425 R ATH
20 -, BRAFET &, frkdhFe T A42414 2ok A48, 1584 380
mg (8%). 'H-NMR (CDCI3): & 1.2-1.4 (m, 1H), 1.4-1.8 (m, 3H), 2.0 (m,

1H), 2.6-2.85 (m, 5H), 3.2 (m, 1H), 5.0 (m, 1H), 6.4 (m, 3H), 7.3 (m, 1H),
7.5 (m, 2H). MS [M+1]": 318,

25 F Y] I-de- Ak H-2-A- T 1-R 5 RIR[2.2.2]F-3(R)- 2 B8 44 41
%

F(10 g, 0.071 mol)Fe — ¥ 2 F BEA(1 7%)4£ 150 ml ¢4 B Ay (R4 TBE)

£ O0CT, #HEBE(9.75 ml, 0.112 mol)a A 2| Bk -2 T
Fagimk P, MRS AETETRAK. 5 INE, RELEH.
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REAMETEAG T, BREL., HEZFEELMA. F20 >
T CHCLy (150 ml) 9 3+ £ 0°C F & i F e A 3(R)-2 7 385(10.90 g,
0.086 mol)f& CHCI, (150 ml) ¥ ¢4i5&., #H RS A XL TR
B, EETRT I5hE, A 10%% BT KSRk ERAd, KRER
5 Kk, % Na,SO, TR, KA, HFEAHREHGITHMISY 934 ¢
(52.5%). # NMR EL&4,
'H-NMR (CDCI3): & 1.40-1.60 (m, 1H), 1.60-1.80 (m, 2H), 1.80-2.05
(m, 1H), 2.20 (m, 1H), 2.70-3.10 (m, 5H), 3.30-3.45 (m, 1H), 5.10 (m,
1H), 6.7 (m, 1H), 7.7 (m, 1H), 7.8 (m, 1H),
10
Ee b 1-4f- 2-F R -2-FE2vES-2-K TR 1-F 252 MIR[2.2.2]%F-
3(R)- 2 B 64 4] &
Yo e E ] -4e P ATIE, AP IAIR [-4g # &AFRLEH . 153
3 g (33%) A AExt Ak ag iR G4, A 1.5 g 699Z RGN IEE) 7 A
15 BEop 2k S kS, 7330200 g thehaEstaii(l). B —ri SR
B &5 —ATAEATRRAR(2). FARXTRRAR(1)KAR, #5734 stk
69 (+)-2-52 F-2- K 2-wEop2- 1 R, [ o [P, =+25.4 (c=2, EtOH),
ZALIE A A RMA, &4 2 & L#k(A. 1. Meyers . J. Org. Chem. (1980),
45(14),2913)F , 2(S)sf ik Sk deiE A [ o 17, = -20 (c=2, EtOH).

20
FExd Ak 1: 2(R)-2-58 A -2- K 32K w-2- X TR 1- R4 A3 [2.2.2]%F
3(R)-£ B 'H-NMR (DMSO-d6): & 1.1-1.25 (m, 1H), 1.3-1.6 (m, 3H),
1.83 (m, 1H), 2.4-2.7 (m, SH), 3.1 (m, 1H), 4.8 (m, 1H), 7.0 (m, 2H), 7.05
(m, 1H), 7.3-7.4 (m, 3H), 7.4-7.45 (m, 2H), 7.5 (m, 1H).

25

JEsPBRAR 2: 2(S)-2-2 A 2-F R 2E -2k T 1- 5L 2e SR ([2.2.2] -
3(R)-A 8 'H-NMR (DMSO-d6); & 1.1-1.25 (m, 1H), 1.4-1.6 (m, 3H),
1.9 (m, 1H), 2.3-2.7 (m, 5H), 3.05 (m, 1H), 4.8 (m, 1H), 7.0 (m, 2H), 7.05
(m, 1H), 7.3-7.4 (m, 3H), 7.4-7.45 (m, 2H), 7.5 (m, 1H).
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L p] [-dg- FAREY-2-K- TR 1-R 2 IR [2.2.2]F-3(R)- K B 49 4
%
£ 0CTF, #FERE(.34 ml, 0.0154 mol)hn A 5| BARE%-2- 4 -
LER(2 g,0.0128 mol)Ae = F A FEbk(l i#)4£ 30 ml 245 (R4 B+
5 R . MRS RZEFTRTEK. 11 HE, ALEH.
FEAMETRG Y, BAEKRLE., RiEZFEELMR., HIFEH &
T CHCL 30 mh) ¥, 774 0C FT&EF A 3R)-E2TFEE(1.95g,
0.0154 mol)£ CHCl, B0 ml) ¥ ¢9i8%. HBHRAM AR LETIR
B, EEERT1IS5hE, B 10%EBAT KSR AIZRESY, RE

10 Rk, 2 Na,SO,TJ, AL, 135 3.14 g(92.6%)4H & & ¢4 47
A4y . 'H-NMR (CDCI3): & 1.40-1.50 (m, 1H), 1.50-1.70 (m, 1H),
1.70-1.80 (m, 1H), 1.90-2.0 (m, 1H), 2.15 (m, 1H), 2.70-3.05 (m, 5H),
3.30-3.40 (m, 1H), 5.05 (m, 1H), 7.20 (m, 1H), 7.85 (m, 1H), 8.10 (m,
1H).

15 do fEVATF At Ak P daik e AR A%, T 44X B-C(O)OH ¢y €
KRB, CANEFEc. d e REE®EY le. [1fF I-1g F i x ik
HA & eMNeiTA 4 FEe. 2443 imidazolide #94-5x), HAELAE
T LR REIFE Y.

FR 2012964

20 M. A. Davis % J. Med. Chem. (1963), 6, 513-516.

T. Kumazawa 4 ; J. Med. Chem. (1994), 37(6), 804-810.
M. A. Davis %; J. Med. Chem. (1964), % (7)%-,88-94.

Sestanj, K; Can. J. Chem., (1971), 49, 664-665.
Burtner, R.; J. Am. Chem. Soc., (1943), 65, 1582-1585
25 Heacock R. A. %; Ann. Appl. Biol,, (1958), 46(3), 352-365.

Rigaudy J.%; Bull. Soc. Chim. France, (1959), 638-43.

Ueda I. %; Bull. Chem. Soc. Jpn; (1975), 48(8), 2306-2309.

E. L. May % J. Am. Chem. Soc., (1948), 70, 1077-9.
HRESMLOIEERLNLERN, BoheshhF ETH
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& B KA F] R A E MRS RV — PR X (DE T HAT
A, REkvAE T o RA BT X4 &4859.
W] b —F R B FREMAL M R A VAT AR BB e b
T HE 6 BAR RA AT A AATIRPT I 4m 04 ELAT AR R 64 55 PR RS 71l 4
5 FURLA G-I AT F ik 2,
AR MEEER T RS, EXFEALT, AToR
Uth eyt AT R AR BIEORA A RARBAA . HAREREA
F A BN GBI T R, TR T R4 —R SR ARL ALY, @
it AAR IR B S 84 T ik o7 B & X AR A B
10 oA F LA M R - AR QLAE AR R AR A B AR, o R
EE, L5REEEH iiRd —AeER R RER, kA REBE
LR A TR A3 @4 500-1 mg, 4Li% 5-300 mg &97E MR 4. ARA
@A%? Al;@JMNL%,%ﬁJ&%Oug%%ﬁﬁ%GEA
a7, B XA R BARE T TS d9VE R Foib 77 6935480
s m%&;ﬂA | & —f5 4% 3me-300mg £ FAHEE 10 ng800
UgBRNLEH.

#HEAER
VA TF SRR 5 AR PRS- b R G M. 4ok T’h"}'iiié@
20 A, 1FEAEZRMEZHRELRFRZ AT EERE T Y

AFEZBEZTHAR
318 Waelbroek F(1990)(1)é4 7 3%, #AT7[H]-NMS st A& E 5,
MZ ke e, JE25SCTATRE. AR 8 REAFFHM A
25 Hm3 ¢4 2 R e9Fa g st ey B4 R 90 £-K1 48f(CHO)# IE 4] &% .
o ICs,, HIEH| &% ZF T DPBS A iA %] Hm3 A 495k
SR E 89 pgml, HIEEFREARMESY—ARET 60 04,
BB, iR BIERSFME LA ER, S 10" M F
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M T AR FHES, TEAMNTES 6 NREAERE AN EH
(displacement) ) £,

T xS M, #9454
(ICs nM)

FTdts 3.2
IPRATROPIUM 3.0
1 31

2 15

7 22

8 4.8
17 14
18 6.6
20 6.8
35 13
36 2.7
39 3.8
44 4.4
53 5.6
71 8.2
74 16
77 3.1
78 5
84 9.9
89 5.4
99 31
100 14
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10

15

101 7.6
108 31
114 14
116 23
126 13
127 16
128 8.8
128 6.3
136 11
137 6.9
138 19
146 13

(1) M. Waelbroek, M. Tastenoy, J. Camus, J Christophe. 4 3% 377
3T K BT A A A A F AR (M1-M4)#4 45 4~ Mol. Pharmacol. (1990)
38:267-273

EAV 4 R R T AL PSP T My ZARER 44k, E5AK
P-4 AE F AR

AL AWkt T F Bk M, ZAK(HM3), kst AEE
AT AREA G FERt, 0400 LRGN RIS — AR E
F Fa K

AL R n o3t My AR EA KT 35, MMk ikT 25, 20
R 15, FARRAKT 10, 8 & 5 44 IC,, (nM),

BAXATEERE

1 P8 Konzett #= Rossler (2)84 75 %, #ATHR ., T RHMHF
XA R FAY B oy B BB R A AE A MR R, (Dunkin-Hartley)#&
N. SHAAS B E AU S AEL Y E 2T, B
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T AE xR BB B E 64 B
2. Konzett H., Rossler F. Versuchsanordnung zu Untersuchungen ander
bronchialmuskulatur. Arch. Exp. Path. Pharmacol. 195; 71-74 (1940)

RE PRSI I3t TRAZ B L AE R ERE, BA M
s FakEHAEA.
ML LG IR G R, AAURAEEBARAN 66% 5 TEMAL
WA G4 B AR Bt i Eas i (M,), B Sk A T A iR
HEFBM M R AR, 03 TRAERPREMERFR. 12
MEARE R ErEF R K SRR R B do Sk R B Aeib 24 2 PSR
10 TP QIR AP BRI, AR RIE. RAET M. BFRE
T FelB M IE R K B B8 S R A5 o RLOE B SR AR, R ML
KAnREE K,
AL 7 RAAEXDE R F ETHZ 804, H6H
Qe il T 297 K6 5T AR DIRGF R ZIG 777 R R F Ml sk
15 a4 7 i e (D a-4h .
AL 7 IR RIS A F LTEZ 0 a0H AR,
A adE XM R THREE TR AR EMiERBGHY.
A b, XAt 0,4 X(D)b-4 ¢4 25 A 4860+ A T8 55
R LR T BB RRE T R, BAROIELTE EIMALTY
20 AR &R A E e NP b X 25 A 414
4 .
BTV F E 5645t — 5 B R L IR, A A LA
F A PR PR

25 k364 1
3(R)-Z KA CBEA-1-G- AR R A)-1-RBRIR[2.2.2]F5%; 24
4
BBk d A0 a A RATEALAY . HA&Y By & 500 mg,
81%. 'H-NMR (CDCI3): & 1.72-2.18 (m, 6H), 2.35 (m, 1H), 3.0 (m,
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10

15

20

25

1H), 3.23 (m, 1H), 3.59-3.88 (m, 5H), 4.0 (m, 2H), 4.30 (m, 1H), 5.1 (s,
1H), 5.25 (m, 1H), 6.8-6.9 (m, 2H), 6.9-7.0 (m, 1H), 7.2-7.4 (m, 12H); MS
[M-Br]: 456; mp 129°C,

5 ) 2
3(R)-(2-#2K-2,2-— KX THLAR)-1-G-FKAKA B K)-1- REBIR K ([2.2.2]
Fhu, RieHh

BB ik o A2 a B ARATAL A . AT R S & 280 mg,
42%. 'H-NMR (DMSO-d6): & 1.5-1.7 (m, 2H), 1.9-2.1 (m, 4H), 2.3 (m,
1H), 3.1 (m, 1H), 3.2-3.5 (m, 6H), 3.9-4.1 (m, 3H), 5.25 (m, 1H), 6.8 (bs,
OH), 6.95 (m, 3H), 7.2-7.5 (m, 12H); MS [M-Br]": 472; mp 199°C.,

%34) 3
3(R)-[2,2-R (4- A K HK)-2- £ K THARK]-1-G-FAX R A)-1-RHXR
K222 % il

BB T ik o o a S RATRALG ) . REFBRE £ 4 400 mg,
85%. 'H-NMR (DMSO-d6): & 1.5-1.65 (m, 1H), 1.7-1.8 (m, 1H), 1.85-
2.0 (m, 2H), 2.05-2.2 (m, 2H), 2.3 (m, 1H), 3.1-3.2 (m, 1H), 3.3-3.5 (m,
6H), 3.95 (m, 1H), 4.05 (m, 2H), 5.25 (m, 1H), 6.9-7.0 (m, 4H), 7.1-7.5
(m, 10H); MS [M-Br]": 508; mp 253C.

) 4
3(R)-[2,2-3 (4- RAR X )-2- B A TBLAA]-1- X T A -1-RBXK([2.2.2]
Fht; B

MBI ik ¢ Fua S AATARMN S . RAT R S &4 300 mg,
67%. 'H-NMR (DMSO-d6): & 1.5-1.65 (m, 1H), 1.7-1.85 (m, 1H),
1.85-2.1 (m, 2H), 2.3 (m, 1H), 2.9-3.1 (m, 2H), 3.15-3.25 (m, 1H), 3.3-3.6
(m, 6H), 3.95-4.05 (m, 1H), 5.25 (m, 1H), 6.95 (s, OH), 7.1-7.5 (m,
13H); MS [M-Br]": 478; mp 182C.
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EH) 5
3(R)-(2-4-2,2-=-3F-F XA CBAK)-1-G-FKAX HX)-1-RHR
[2.22]F 8%, B

Tk ¢ o a S RATAAL AW . REAF R FE 2 500 mg,

5 54%, 'H-NMR (DMSO-d6): & 1.55-1.8 (m, 2H), 1.85-2.0 (m, 2H),

2.05-1.15 (m, 2H), 2.3 (s, 7H), 3.05-3.15 (m, 1H), 3.25-3.5 (m, 6H), 3.95
(m, 1H), 4.05 (t, 2H), 5.2 (m, 1H), 6.8 (s, OH), 6.95 (m, 3H), 7.1-7.2 (m,
4H), 7.2-7.35 (m, 6H); MS [M-Br]": 500; mp 183C.

10 53t 6
J(R)-(2-# K -2,2-—-3-F R A LBLAN)-1-K T A -1- BN IR[2.2.2]
Fhu; Bt
ZR T E c Ao a b AT S . AT R S E 4 650 mg,
74%. '"H-NMR (DMSO-d6): & 1.55-1.8 (m, 2H), 1.85-2.05 (m, 2H),
15 2.25 (s, 7H), 2.9-3.05 (m, 2H), 3.1-3.25 (m, 1H), 3.3-3.55 (m, 6H), 3.95
(m, 1H), 5.25 (m, 1H), 6.8 (s, OH), 7.1-7.2 (m, 4H), 7.2-7.35 (m, 9H); MS
[M-Br]": 470; mp 144°C,

FFb) 7
20 3(R-22-ZHEEABEL)1-G-EEML AR)1-RERK[2.2.2]F
b, B
BB R e foa B RATANSH ., RATHY S EH 250 mg,
61%. 'H-NMR (CDCI3): & 1.47-1.60 (m, 1H), 1.8-2.0 (m, 1H), 2.0 (s,
3H), 2.0-2.15 (m, 4H), 2.39 (s, 1H), 2.6 (m, 1H), 2.92 (d, 1H), 3.6 (m, 1H),
25 3.7-3.9 (m, 4H), 4.0 (m, 2H), 4.3 (m, 1H), 5.25 (m, 1H), 6.85 (m, 2H), 7.0
(m, 1H), 7.3 (m, 12H); MS [M-Br]*: 470; mp 186°C,
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%35 8

3(R)-(2-#2 3 -2-F A -2-vkey-2- A ZBLEA)-1-G-KEA R A)-1- 8.5

SER[2.2.2)F 55, k4odh

BB ik o A0 a A A BT KR AW 0 A At . BRATIR

5 49 7% # 520 mg, 62%. '"H-NMR (DMSO-d6): & 1.5-1.95 (m, 4H), 2.1

(m, 2H), 2.3 (m, 1H), 3.1 (m, 1H), 3.3-3.5 (m, 6H), 3.9 (m, 1H), 4.05 (t,

2H), 5.2 (m, 1H), 7.0 (m, 4H), 7.15 (m, 2H), 7.35 (m, 5H), 7.5 (m, 3H);

MS [M-Br]": 478; mp 220°C,

10 FEH 9
3(R)-[2(R)-(2-# K -2-F X 2K - 2- K T BLAAN)]-1-G- KA A R HK)-1-
RBRE[2.2.2]F k%, ZRTRE
BB ik f A b, MPIRKR 4], FEstokik 1 AR AR AW,
RAFHEY FFH 10mg, 23%. 'H-NMR (DMS0-d6): & 1.5-1.6 (m,
15 1H), 1.65-1.75 (m, 1H), 1.8-2.0 (m, 2H), 2.05-2.1 (m, 2H), 2.3 (m, 1H),
3.05-3.2 (m, 1H), 3.25-3.55 (m, 6H), 3.85-3.95 (m, 1H), 4.0 (, 2H), 5.2
(m, 1H), 6.95 (m, 3H), 7.03 (m, 1H), 7.15 (dd, 1H), 7.2 (s, OH), 7.3-7.5
(m, 5H), 7.45-7.55 (m, 3H); MS [M-CF3COO]": 478,

20 534 10
3(R)-[2(S)-(2-# A& -2-F K -2-E%-2- A LEBLAK) - 1-G-XAA R K)-1-
BRI [2.2.2]F%; ZATES
BeRB ik fAn b, AP IE4K 4], ExTBRAR 2 A BATHIAH.
RAES R ZFH 3mg, 11%, 'H-NMR (DMSO-d6): & 1.6-1.75 (m,
25 2H), 1.8-2.0 (m, 4H), 2.25 (m, 1H), 2.8 (t, 2H), 2.95-3.1 (m, 1H), 3.15-3.5
(m, 6H), 3.8-3.95 (m, 1H), 5.2 (m, 1H), 6.92 (m, 1H), 6.96-7.03 (m, 2H),
7.1 (dd, 1H), 7.18 (s, OH), 7.3-7.4 (m, 4H), 7.43-7.5 (m, 2H), 7.51 (dd,
1H); MS [M-CF3COQ]": 478,
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FEp 11
3(R)-[2(R)-Q2-2 4 -2- K 12w 2- X LBERX)-1- XX T X-1-84
MER[2.2.2]FR; = RLBE

B fAb, AP 4K A, FExtBeiR 1 A RAFHILD.

5 RET R FFH 9mg, 22%, 'H-NMR (DMSO-d6): & 1.45-1.55 (m,
1H), 1.65-1.75 (m, 1H), 1.85-2.05 (m, 2H), 2.3 (m, 1H), 2.9-3.1 (m, 2H),
3.1-3.25 (m, 1H), 3.25-3.55 (m, 6H), 3.9-4.0 (m, 1H), 5.25 (m, 1H), 7.05
(m, 1H), 7.15 (m, 1H), 7.2 (m, 1H), 7.25-7.4 (m, 8H), 7.45 (m, 2H), 7.55
(m, 1H); MS [M-CF3COO]" 448,

10
k4] 12
3(R)-[2(R)-(2- 2 & -2-F K -2 - 2- X TBAR)-1-G-XEA A X)-1-K
BRI [2.2.2)FR%; =AMt
BRIk T4 b, MFHEK 4, Estarik 1 & RAFEILADY.
15 RAT B & ¥4 11 mg, 26%, 'H-NMR (DMSO-d6): & 1.45-1.55 (m,
1H), 1.6-1.75 (m, 1H), 1.8-2.0 (m, 4H), 2.25 (m, 1H), 2.55 (t, 2H), 3.0-3.1
(m, 1H), 3.15-3.55 (m, 6H), 3.8-3.9 (m, 1H), 5.2 (m, 1H), 7.0 (m, 1H), 7.1
(m, 1H), 7.15-7.4 (m, 9H), 7.45 (m, 2H), 7.5 (m, 1H); MS [M-CF3COOJ"
462,
20
k&4 13
3(R)-12(R)-(2-#2 & -2-F K -2-Fwp-2- X TBLEAR)-1-Q-E%9-2-X T
E)1-8HIR[2.2.2]F5%; Z Rt
BBk b, MPiEK I-4f, ExTariR 1 2 BATHRILA 4.
25 RAF B F &4 10 mg, 24%, 'H-NMR (DMSO-d6): & 1.45-1.55 (m,
1H), 1.65-1.75 (m, 1H), 1.8-2.0 (m, 2H), 2.3 (m, 1H), 3.1-3.6 (m, 9H),
3.9-4.0 (m, 1H), 5.25 (m, 1H), 7.0 (m, 3H), 7.15 (dd, 1H), 7.2 (s, OH),
7.3-7.4 (m, 3H), 7.45-7.55 (m, 4H); MS [M-CF3COO]": 454,
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% 4] 14
3(R)-2(R)-(2- 2 A -2- X R 2K op-2- % TEBEEHR)]-1-G-E%-2-£ &
) 1-FBMER[2.2.2)F % =R T
Bk f 0 b, AP IR [-4f, JExFBRIR 1 A RATERILE-40 .
5 RAF B &4 8mg, 19%. 'H-NMR (DMSO-d6): & 1.45-1.6 (m,
1H), 1.65-1.75 (m, 1H), 1.8-2.05 (m, 4H), 2.25 (m, 1H), 2.8 (t, 2H), 3.0-
3.15 (m, 1H), 3.2-3.5 (m, 6H), 3.8-3.95 (m, 1H), 5.2 (m, 1H), 6.92 (m,
1H), 6.96-7.03 (m, 2H), 7.13 (dd, 1H), 7.2 (s, OH), 7.3-7.4 (m, 4H), 7.45-
7.5 (m, 2H), 7.52 (dd, 1H); MS [M-CF3COO]": 468.
10
%45 15
3(R)-[2(S)-(2-52 2 -2- K 52K 2- K TRLAA))-1-G-E%-2- 4 &
F)-1-8HB IR [2.2.2]F 5K R TBH
BRIk T4 b, MK 4], dEstarik 2 A RAFHILA .
5 RATGHG F 8 H Tmg, 26%. 'H-NMR (DMSO-d6): & 1.6-1.75 (m,
2H), 1.8-2.0 (m, 4H), 2.25 (m, 1H), 2.8 (t, 2H), 2.95-3.1 (m, 1H), 3.15-3.5
(m, 6H), 3.8-3.95 (m, 1H), 5.2 (m, 1H), 6.92 (m, 1H), 6.96-7.03 (m, 2H),
7.1 (dd, 1H), 7.18 (s, OH), 7.3-7.4 (m, 4H), 7.43-7.5 (m, 2H), 7.51 (dd,
1H); MS [M-CF3COO0]*: 468,

K74 16

3(R)-[2(R)-(2-#2 35 -2-F K -2-K-2- R TBLERA)-1-2- K ERX T H)-1-

REBRER[2.2.2]1F 5% Z R OB

3BTk £ A b, MFEIR [-4f, dEstarik 1 A BATHLA4.

25 A RE FE A 11 mg, 26%. 'H-NMR (DMSO-d6): & 1.5-1.6 (m

1H), 1.65-1.75 (m, 1H), 1.8-2.0 (m, 2H), 2.25 (m, 1H), 3.15-3.6 (m, 5H),

3.7 (m, 2H), 4.0 (m, 2H), 4.4 (m, 2H), 5.25 (m, 1H), 6.95-7.03 (m, 4H),

7.12 (dd, 1H), 7.2 (s, OH), 7.3-7.4 (m, 5H), 7.4-7.5 (m, 3H); MS [M-

CF3COO0]*: 464,

>
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et 17

3(R)-(2-mkwh-2- 2 -2- 5 A -2- R A TBLAA)-1-G-F A H A L)-1-88

ER[2.2.2]F 8 B

BB Tk ¢ Foa, AR ESTRBRAKR S M AT S . RE

5 ¥4y 2 4 240 mg, 77%. 'H-NMR (DMSO-d6): & 1.55-2.0 (m, 4H),

2.27 (m, 1H), 3.05-3.55 (m, 5H), 3.88-3.98 (m, 1H), 4.0-4.10 (m, 2H),

5.21 (m, 1H), 6.23-6.31 (3% dd, 1H), 6.36-6.48 (m, 2H), 6.83-6.90 (dd,

1H), 6.95 (d, OH), 7.26-7.66 (m, 11H); MS [M-Br]": 444; mp 99°C.

10 Akt 18
3(R)-(2-vkvh-2- K -2- 2 A -2- KA CBEAK)-1-Q-FEA TH)-1-285
ER[2.2.2]F 5 B
BB ok o Fua, A IEATBAKR A RS Y. RAY
ey =5 4 210 mg, 66%. 'H-NMR (DMSO-d6): 8 1.50-2.05 (m, 4H),
15 2.27 (m, 1H), 3.20 (m, 1H), 3.37-3.65 (m, 4H), 3.65-3.75 (m, 2H), 4.04 (m,
1H), 4.40 (m, 2H), 5.21 (m, 1H), 6.23-6.32 (3% dd, 1H), 6.44 (m, 1H),
6.94-7.04 (m, 4H), 7.33-7.50 (m, 7H), 7.64 (m, 1H); MS [M-Br]": 448;
mp 163°C.

20 %34 19
3(R)-[2(%)-(2-vk-2- 2 -2- 2 A -2- KA CBENR)-1-Q-KERA TH)-1-
RERIR[2.2.2]F &%, =R CBEHE
BB F ik cAab, MF MK [-1a, JEsfmiR 1A R AT,
B AT B~ 5 4 11 mg,23%, 'H-NMR (DMSO-d6): & 1.65-1.80 (m,
25 2H), 1.80-2.10 (m, 2H), 2.27 (m, 1H), 3.15-3.65 (m, 5H), 3.68 (m, 2H),
4.0 (m, 1H), 4.40 (t, 2H), 5.20 (m, 1H), 6.23 (d, 1H), 6.42 (m, 1H), 6.92-
7.04 (m, 4H), 7.30-7.38 (n, SH), 7.44-7.50 (m, 2H), 7.64 (m, 1H); MS
[M-CF3COOQ]": 448,
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5364 20
3(R)-(2-7kwh-2-£-2- 2 K -2- R A CBEAR)-1-G-FAX A R)-1- 26
ER(2.2.215F k., B4k

RS ARG AE T -a- P

A4 21
3(R)-[2(%)-2-vk h-2-2-2- 5 K -2- KA TBEAR)-1-G- K AKX B K)-1-
ABIRIR(2.22)F 5, B4

AERB k¢ Ama, AP IR [-la, FEstaidk 1A mAnAAL A4,
RSB FEH 115 g,99%. 'H-NMR (DMSO-d6): & 1.60-2.20 (m,
6H), 2.25 (m, 1H), 3.10 (m, 1H), 3.20-3.60 (m, 6H), 3.95 (m, 1H), 4.05 (m,
2H), 5.20 (m, 1H), 6.25 (dd, 1H), 6.45 (m, 1H), 6.95 (m, 4H), 7.30-7.50
(m, 7H), 7.70 (m, 1H); MS [M-Br]™: 462; mp 156C.

) 22
3(R)-[2(%)-(2-kwfg-2- 4 -2-F K -2- KK TZBRAK)]-1-G- KR A A HE)-1-
BRI 2.22)1F R, —AL#E

BBk oAb, AP AMK I-la, FExfaRik 2,5 mARALA.,
F BB 75 A 10 mg, 20%, 'H-NMR (DMSO-d6): & 1.50-2.20 (m,
6H), 2.25 (m, 1H), 3.10 (m, 1H), 3.20-3.60 (m, 6H), 3.95 (m, 1H), 4.05 (m,
2H), 5.20 (m, 1H), 6.35 (dd, 1H), 6.45 (m, 1H), 6.95 (m, 4H), 7.30-7.50
(m, 7H), 7.70 (m, 1H); MS [M-CF3COO]": 462,

5 564 23
3(R)-(2-7k w-2- A -2- 2 K -2- K X TBAEK)-1- K TA-1- KR 3R [2.2.2]
Fr, ZALEE

BBFECcAD, SRAIEMBRINRASMGITA SN, REAT
34 =% 4 12 mg, 13%. 'H-NMR (DMSO-d6): & 1.5 (m, 1H), 1.7 (m,
1H), 1.9-2.05 (m, 2H), 2.3 (m, 1H), 2.95 (m, 2H), 3.15 (m, 1H), 3.25-3.55
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(m, 6H), 3.95 (m, 1H), 5.25 (m, 1H), 6.3 (d, 1H), 6.45 (m, 1H), 6.95 (d,
1H), 7.25-7.45 (m, 8H), 7.5 (m, 2H), 7.7 (m, 1H); MS [M-CF,COO]":
432,

5 5 A t5] 24
3(R)-[2(%)-(2-mk h-2- 5 -2- 2 K -2- K A TBER))-1-R T A-1-RAR
H2.22)F k%, ZRCEHE
¥Rk ch b, MPEMK [-la, JEsTeRIK 108474044,
AT F & A4 16 mg, 40%, 'H-NMR (DMSO-d6): & 1.65-1.80 (m,
10 2H), 1.90-2.05 (m, 2H), 2.3 (m, 1H), 2.95 (m, 2H), 3.15 (m, 1H), 3.25-
3.55 (m, 6H), 3.95 (m, 1H), 5.25 (m, 1H), 6.26 (dd, 1H), 6.46 (m, 1H),
6.95 (s, 1H, OH), 7.25-7.45 (m, 8H), 7.5 (m, 2H), 7.7 (m, 1H); MS [M-
CF3COO0]": 432,

15 F# ) 25
3(R)-[2(*)-(2-7k wh-2- K -2-72 H-2- KK TBREAN)-1- R T A -1- R
KR222]Fk; = RCEE
BB Ak c Ao b, PR I-1a, dEstakik 2 AR ARAALAY .
R AH B 5 & A 14 mg, 35%. 'H-NMR (DMSO-d6): & 1.50-1.80 (m,
20 2H), 1.90-2.05 (m, 2H), 2.3 (m, 1H), 2.95 (m, 2H), 3.15 (m, 1H), 3.25-
3.55 (m, 6H), 3.95 (m, 1H), 5.25 (m, 1H), 6.32 (dd, 1H), 6.46 (m, 1H),
6.95 (s, 1H, OH), 7.25-7.45 (m, 8H), 7.5 (m, 2H), 7.7 (m, 1H); MS [M-
CF3COQ0]": 432, |

25 5364 26
3(R)-[2(*)-(2-wk wa-2- 2 -2- 72 - 2-F A TBAEA)-1-G- XA A K)-1-K
BIRIR[2.2.2]F 5%, ZACEE
R A% A b, APEMK [-la, JEstarik 1,4 sAm2 a4,
B4 B4y =& # 10 mg, 21%. 'H-NMR (DMSO-d6): & 1.60-1.75 (m,

42



00812754.9 o 4 ZE35/80m

2H), 1.80-2.0 (m, 4H), 2.25 (m, 1H), 2.50-2.60 (m, 2H), 3.0 (m, 1H), 3.10-
3.50 (m, 6H), 3.83 (m, 1H), 5.17 (in, 1H), 6.25 (d, 1H), 6.45 (m, 1H), 6.95
(s, 1H), 7.20-7.40 (m, 8H), 7.46-7.48 (m, 2H), 7.66 (m, 1H); MS [M-
CF3COQJ": 446,

54 27
3(R)-[2(%)-(2-7k wa-2- 2 -2-7 A -2- KK TLBREK)-1-(2-E%-2- A T
A)-1-RH I 2.2.2)F K, ZRACEE
BB Ak cAb, AP AR I-1a, FExTekiK 1 A mA7A0LEH.
10 FAF B A 9mg, 19%, 'H-NMR (DMSO-d6): & 1.65-1.80 (m,
2H), 1.85-2.05 (m, 2H), 2.30 (m, 1H), 3.10-3.40 (m, 3H), 3.40-3.60 (m,
6H), 3.95 (m, 1H), 5.24 (m, 1H), 6.27 (d, 1H), 6.47 (m, 1H), 6.96 (s, 1H),
7.0-7.04 (m, 2H), 7.36-7.48 (m, 4H), 7.49-7.54 (m, 2H), 7.70 (m, 1H); MS
[M-CF3COO]": 438,
15
FE#t) 28
3(R)-[2(*)-2-7k "i#-2-K-2- 2 K 2- KA TBLARN)]-1-G-Ey-2- K &
A)-1-RHRIR[2.2.21F %, —ACLESE
B ik cAab, M IEMK [-la, FExTERAN 1 A AT SH.
20 TAF B FFH 9mg, 19%, 'H-NMR (DMSO-d6): & 1.60-1.75 (m,
2H), 1.80-2.05 (m, 4H), 2.26 (m, 1H), 2.81 (t, 2H), 3.02 (m, 1H), 3.10-
3.45 (m, 6H), 3.85 (n, 1H), 5.18 (m, 1H), 6.25 (d, 1H), 6.45 (m, 1H),
6.90-7.0 (m, 3H), 7.32-7.42 (m, 4H), 7.45-7.51 (m, 2H), 7.66 (m, 1H); MS
[M-CF3COO]": 452,

%At 29
3(R)-(2-7kvh-2- K -2- 5 -2 2- R CBUEK)-1- K TA-1-RB R K
2.22]Fk%; =R CEHE

BB H ik c A b, AMA T BARNRSYGIFANESY. REY
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¥4 7% h 18 mg, 20%. 'H-NMR (DMSO-d6): d 1.65-2.05 (m, 4H),
2.3 (m, 1H), 3.0 (m, 2H), 3.15-3.6 (m, 7H), 3.95 (m, 1H), 5.25 (m, 1H),
6.35 (dd, 1H), 6.45 (m, 1H), 7.05 (m, 1H), 7.2 (dd, 1H), 7.25-7.5 (m, 6H),
7.55 (m, 1H), 7.65 (m, 1H); MS [M-CF,COO]": 438,

54 30

3(R)-(2-vRwh-2-K-2- 52 A -2- K- 2- K TBLEAR)-1-2- K AR TH)-1-

FBIRIR[2.2.2)F %, A&kt

BRI R b, SARNIEMBIRRSY A IFHMNSY. RLET

10 B4y &% 22 mg, 23%. 'H-NMR (DMSO-d6): & 2.65-2.05 (m, 4H),

2.3 (m, 1H), 3.15-3.65 (m, 7H), 4.05 (m, 1H), 4.4 (m, 2H), 5.15 (m, 1H),

6.35 (dd, 1H), 6.45 (m, 1H), 6.95-7.05 (m, 4H), 7.15 (d, 1H), 7.3-7.4 (m,

3H), 7.5 (dd, 1H), 7.65 (d, 1H); MS [M-CF,COQOY}": 454,

15 34 31
3(R)-(2-7A7h-2-K-2-F R 28w -2- K TBLER)-1-(4-AK-4-FE T
A)-L-RERF(2.2.21F5%; ZRCHKHE
BTk e Ao b, A IR BAR RS- M e AT RS, B
ey #2154 mg, 15%, 'H-NMR (DMSO-d6): & 1.65-2.1 (m, 6H),
20 7.05-7.55 (m, 9H), 3.95 (m, 1H), 5.1 (m, 1H), 6.35 (dd, 1H), 6.5 (m, 1H),
7.05 (m, 1H), 7.15 (m, 1H), 7.3 (d, 1H), 7.55 (m, 3H), 7.7 (dd, 2H), 8.0 (d,
2H); MS [M-CF,COOJ": 480.

5 364 32
25 1-G-F AA A K)-3(R)-(2-wk vf-2- 3L -2-F K 2wk w2 K - L BEHR L )-1-
FHIBIR[2.2.2]F 5 &
BRI ¢ A a, SR AT IRARRA W AR RIS, B4
ey = & 4 100 mg, 41%, 'H-NMR (DMSO-d6): & 1.65-2.05 (m, 4H),
2.1-2.0 (m, 2H), 2.3 (m, 1H), 3.15 (m, 1H), 3.25-3.6 (6H), 3.9-4.1 (m, 3H),
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5.1 (m, 1H), 6.35 (d, 1H), 6.45 (s, 1H), 6.95 (m, 3H), 7.05 (m, 1H), 7.2 (d,
1H), 7.3 (m, 3H), 7.55 (d, 1H), 7.7 (s, 1H); MS [M-Br]*: 520; mp 173C.

%4 33
1-G-F AL A X)-3(R)-(2,2- =k h-2- % -2-2 K TBAL)-1- BRI
[2.2.2]F%%; B4

B F ik ffea, SRATAASY. RATHRY ZEH 200 mg,
60%. 'H-NMR (DMSO0-d6): & 1.6-2.20 (m, 6H), 2.3 (m, 1H), 2.95-3.65
(m, 7H), 3.80-4.10 (m, 3H), 5.2 (m, 1H), 6.3-6.6 (m, 4H), 6.8-7.0 (m, 3H),
7.1 (s, OH), 7.3 (m, 2H), 7.7 (m, 2H); MS [M-Br]": 452,

k&b 34
3(R)-(2,2-—Er-2- X LHBAK)-1-2- K AL TR )-1- AN IR[2.2.2]
F5; B

BBk cAea, ABARMNASY. RAT R EH 240 mg,
60%. 'H-NMR (DMSO-d6): & 1.85-2.10 (m, 4H), 2.30 (s, 1H), 3.40 (m,
1H), 3.44-3.80 (m, 6H), 4.10 (m, 1H), 4.45 (m, 2H), 5.20 (m, 1H), 5.90 (s,
1H), 6.95-7.05 (m, SH), 7.05-7.15 (m, 2H), 7.30-7.40 (m, 2H), 7.45 (m,
2H): MS [M-Br]": 454; mp 98C.

3 XK
3(R)-(2,2- —Fwr-2- X LBLER)-1-G-F A A X )-1- REIRIK[2.2.2]
Fht; R

WRF kR chra, SRAFMNESY. RE TR FEH 280 mg,
83%, 'H-NMR (DMSO-d6): 5 1.80-2.06 (m, 4H), 2.06-2.20 (m, 2H),
2.20-2.30 (m, 1H), 3.20-3.65 (m, 7H), 3.90-4.10 (m, 3H), 5.20 (m, 1H),
5.90 (s, 1H), 6.95-7.05 (m, 5H), 7.05-7.20 (m, 2H), 7.30-7.35 (m, 2H),
7.50 (m, 2H); MS [M-Br]": 468; mp 148°C.
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L4 36
3(R)-(2-%#35-2,2- — ok wp-2- R TBLAR)-1-K T A -1- R IR [2.2.2]F
b, B
Rk ¢ Foa, A RATAEA Y., RATRG FEH 180 mg,
5 59%, 'H-NMR (DMSO-d6): & 1.65-2.0 (4H, m), 2.35 (m, 1H), 3.0 (i,
2H), 3.2-3.6 (m, 7H), 3.95 (m, 1H), 5.25 (m, 1H), 7.0 (m, 2H), 7.2 (m, 2H),
7.35 (m, 5H), 7.55 (m, 3H); MS [M-Br]": 454; mp 2167C,

%34 37
10 3(R)-(2-# 2 -2,2- — o8 %p-2- 3 TLEBLEAI)-1-(3-F K R K)-1- A K
[2.2.2]F k; B4
BRIk cAma, SRARAENAY. RATEYFEH 450 mg,
58%. 'H-NMR (CDCL): & 1.8-2.1 (m, 6H), 2.4 (m, 1H), 2.6 (m, 2H),
3.4-3.8 (m, 7H), 4.2 (m, 1H), 5.25 (m, 1H), 6.1 (bs, OH), 6.9 (m, 2H), 7.1-
15 7.3 (m, 9H); MS [M-Br]": 468; mp 64°C,

5 3.4 38
3(R)-(2-# % -2,2- —v&w-2- A LELEI)-1-G- R A R £ )-1- RBIAR
[2.2.2]F kx; B4k

20 BBk cAna, SRAIFHEY. RATEYFEH 260 mg,
34%. 'H-NMR (CDCL): & 1.8-2.05 (m, 4H), 2.4 (m, 1H), 3.55-3.95 (m,
5H), 4.15-4.5 (m, 3H), 5.25 (m, 1H), 5.9 (s, OH), 6.15 (i, 1H), 6.85 (t,
1H), 6.9-7.05 (m, 3H), 7.15 (m, 1H), 7.2-7.45 (m, 7H); MS [M-Br]":
466; mp 124°C,

25
% 34 39
3(R)-2- #-2,2- —%&w-2- K TBLEA)-1-(4-F A T A)-1- KB RK
[2.2.2]F5; £

B F ik cFua, ST, AT S E 4 320 mg,
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40%, 'H-NMR (CDCL): & 1.6-2.0 (m, 8H), 2.4 (m, 1H), 2.6 (m, 2H),
3.4-3.8 (m, 7H), 4.2 (m, 1H), 5.25 (m, 1H), 6.05 (bs, OH), 6.95 (m, 2H),
7.1-7.3 (m, 9H); MS [M-Br]": 482; mp 64°C.,

5 % 34 40
3(R)-(2-# K -2,2- v %p-2- K LBLAK)-1-(4-BAK-4- KA T H)-1-8485
ER[2.2.2]F kK, ZRALEY
Bk cH b, SARAREMSY . RATRE S EH 16 mg,
15%. '"H-NMR (DMSO0-d6): & 1.7-2.0 (m, 6H), 2.15 (m, 1H), 3.1 (t, 2H),
10 3.15-3.55 (m, 7H), 3.95 (m, 1H), 5.25 (m, 1H), 7.0 (d, 2H), 7.15 (d, 2H),
7.55 (m, SH), 7.65 (t, 1H), 8.0 (d, 2H); MS [M-CF,COOJ": 496,

et 41
3(R)-(2-# &-2,2- = %-2- X THAMR)-1-G-F A LR A K)-1- R
15 R[2.22]1F 5 ZRTBRE
B FE cAb, SRFEESY., RATRY T EH 14 mg,
14%., 'H-NMR (DMSO-d6): & 1.7-2.0 (m, 5H), 2.3 (m, 1H), 3.0-3.5 (m,
9H), 3.9 (m, 1H), 5.25 (m, 1H), 5.65 (t, 1H), 6.55 (m, 3H), 7.0 (d, 2H), 7.1
(t, 2H), 7.15 (m, 2H), 7.5 (m, 3H): MS [M-CF,COO]": 483,
20
34 42
3(R)-(2-#2 £-2,2- vk wr-2- 4 TEBLARE)-1-B-(F A XA RL)AR-1-
RAMIR[2.2.2)F%; ZATEY
BB K cAb, ARFANEY. RATRYFEH 20 mg,
25 19%. 'H-NMR (DMSO-d6): & 1.65-2.0 (m, 6H), 2.9 (s, 3H), 3.1 (m,
1H), 3.2-3.45 (m, 8H), 3.95 (m, 1H), 5.2 (m, 1H), 6.65 (t, 1H), 6.75 (d,
2H), 7.0 (m, 2H), 7.2 (m, 4H), 7.5 (m, 3H); MS [M-CF,CO0]": 497,
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3t 43
3(R)-(2-# K -2,2- —v&wp-2- K TEBAE K )-1-G-F A X B 2K )-1- SRR
[2.2.2]F kx; B4k
#RIHk cFma, SAAFHMASY. KA T IS E 4 800 mg,
5 83%. 'H-NMR (DMSO-d6): & 1.6-1.9 (m, 6H), 2.3 (m, 1H), 2.95 (t, 2H),
3.05 (m, 1H), 3.2-3.5 (m, 6H), 3.9 (m, 1H), 5.2 (m, 1H), 7.0 (m, 2H), 7.15
(m, 2H), 7.2 (m, 1H), 7.35 (m, 4H), 7.5 (m, 2H); MS [M-Br]*: 500,

%34 44
10 3(R)-(2-& &-2,2- = wp-2- X LBLEA)-1-B-F AKX A K)-1- R R IR
[2.2.2]F 5%; #4edh
BRIk c Ao a, AAATEILEY. RSB EEH 490 mg,
90%, 'H-NMR (DMSO-d6): & 1.7 (m, 2H), 1.95 (m, 2H), 2.1 (m, 2H),
2.3 (m, 1H), 3.2 (m, 1H), 3.45 (m, 6H), 4.0 (m, 3H), 5.15 (m, 1H), 6.9 (m,
15 3H), 7.0 (m, 2H), 7.2 (m, 2H), 7.3 (t, 2H), 7.5 (m, 3H); MS [M-Br1]":
484; mp 227°C,

£ A 45
3(R)-(2-& A -2,2- — 8 o-2- K TBEEAR)-1-(3-45-F XA AR A K)-1-
20 R [2.2.21F %, A B
Rk cA b, SRFAAMNEY. RET Y SFH 19 mg,
18%, 'H-NMR (DMSO-d6): & 1.7-2.0 (m, 4H), 2.1-2.2 (m, 5H), 2.3 (m,
1H), 3.15-3.5 (m, 7H), 3.9-4.05 (m, 3H), 5.05 (m, 1H), 6.85 (t, 1H), 6.9 (d,
1H), 7.0 (m, 2H), 7.15 (m, 4H), 7.5 (m, 3H); MS [M-CF,COO0]": 498,
25
A 46
3(R)-(2-2 K -2,2- K %-2- K CBLAR)-1-[3-(2,4,6- = F XX AK) R
AR ER[2.2.2]F 5%; ZRTBE
BRI E A b, SRS Y. REATHRYG FEH 22 mg,

48
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20%. 'H-NMR (DMSO-d6): & 1.7 (m, 2H), 1.95 (m, 2H), 2.1 (m, 2H),
2.2 (s, 9H), 2.35 (m, TH), 3.2-3.5 (m, 7H), 3.7 (¢, 2H), 3.95 (m, 1H), 5.25
(m, 1H), 6.8 (s, 2H), 7.0 (m, 2H), 7.2 (m, 2H), 7.5 (m, 3H); MS [M-
CF,COO]': 526.

L) 47

1-[3-(2- T #-6-F A XEA) R A]-3R)-(2-52 K-2,2- —F-2- K Lk

FR)-1-FBMKR[2.2.21F 5, A LEBE

BRI E D, SRS, RATRG ST 18 mg,

10 16%. "H-NMR (DMSO0-d6): d 1.3 (s, 9H), 2.7 (m, 2H), 2.9 (m, 2H), 2.1

(m, 2H), 2.2 (s, 3H), 2.3 (m, 1H), 3.2-3.5 (m, 7H), 3.8 (t, 2H), 3.95 (m,

1H), 5.2 (m, 1H), 6.9-7.15 (m, 7H), 7.5 (m, 3H); MS [M-CF,COO]":

554,

15 % 3645) 48
1-[3-(BA R A -4- R FH)AK]-3(R)-(2-F2 K-2,2- —F0-2- X LELER)-
1- R [2.2.2]F 5%, A TEHE
MBI E c A b, ARATA S . REATRGFEH 22 mg,
19%. 'H-NMR (DMSO-d6): & 1.7 (m, 2H), 1.9 (m, 2H), 2.15 (m, 2H),
20 2.3 (m, 1H), 3.2-3.5 (m, 7H), 3.95 (m, 1H), 4.1 (t, 2H), 5.25 (m, 1H), 7.0
(m, 4H), 7.2 (m, 2H), 7.3 (t, 1H), 7.45 (t, 2H), 7.5 (m, 3H), 7.6 (m, 4H);
MS [M-CF,COO0]": 560,

5% 64 49
25 3(R)-(2-# A -2,2- —w&wyr-2-% TELEI)-1-[3-(5,6,7,8- 9 S & -2- X &,
A)-AE-1-RHRIR[2.2.2]F K; =R B
MBHE D, EAAFANESY. REATRG ST H 23 mg,
21%.'H-NMR (DMSO-d6): & 1.7 (m, 6H), 1.9-2.1 (m, 4H), 2.3 (m, 1H),
2.65 (m, 4H), 3.15-3.5 (m, 7H), 3.95 (m, 2H), 5.25 (m, 1H), 6.65 (m, 2H),

49
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6.95 (d, 1H), 7.0 (m, 2H), 7.2 (m, 2H), 7.5 (m, 3H); MS [M-CF,COO]":
538.

5364 50
5 3(R)-2-#3-2,2- =y 2- X TBLAR)-1-[3-(B-2- A E ) A E]-1- 1]
BRER[2.2.2)F %, ZRACEE
BRI A b, SRFENEAY. REATHYFFH 17T mg,
15%, 'H-NMR (DMSO-d6): & 1.7-2.0 (m, 4H), 2.1 (m, 1H), 2.35 (m,
1H), 3.15-3.35 (m, 7H), 3.95 (m, 1H), 4.17 (t, 2H), 5.25 (m, 1H), 7.0 (m,
10 2H), 7.15 (m, 3H), 7.35 (m, 2H), 7.5 (m, 4H), 7.85 (m, 3H); MS [M-
CF,CO0]": 534,

5% 364 51
3(R)-(2-# .-2,2- =& % 2- % LBAAR)-1-3-(F-1- R E L) A A - 1-]
15 BIER[2.2.2]5F ; =R OB
AW LM IGIE T ix-b-F.

64 52
1-[3-2-RARKAK) B K]-3(R)-(2-# K-2,2- —E-2- 38 THEAA)-1-
20 R [2.2.2)5F 5%, Z A LB
MBI ix c A= b, SRR SY. RAT TGS EH 20 mg,
18%. 'H-NMR (DMSO-d6): & 1.65-2.0 (m, 6H), 2.35 (m, 1H), 3.2 (m,
1H), 3.3-3.55 (m, 6H), 3.95 (m, 1H), 4.15 (t, 2H), 5.25 (m, 2H), 7.0 (m,
3H), 7.2 (m, 3H), 7.35 (t, 1H), 7.45 (d, 1H), 7.55 (m, 3H); MS [M-
25 CF,COO0]": 519,

50
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5 #4) 53
1-[3-(4- REEA) B A ]-3(R)-2-12 £-2,2- ZoK -2 LBER)-1-§
BAIR[2.2.2]F 5; Kb
SRk e a, DARMFAALEY. BRAFHMG S EH 180 mg,
5 59%. 'H-NMR (DMSO-d6): & 1.65-2.15 (m, 6H), 2.25 (m, 1H), 3.2 (m,
1H), 3.25-3.55 (m, 6H), 3.95 (m, 2H), 4.0 (t, 2H), 5.25 (m, 1H), 7.0 (m,
4H), 7.15 (m, 4H), 7.55 (m, 3H); MS [M-CI}": 502; mp 160°C.

5% 345 54

10 1-[3-2,4- = RE AKX ) A A ]-3(R)-(2- 2 £-2,2- —K%-2- A TBEAR)-1-
RBRIR[2.2.2]F 5x; Z RGBT

R e b, SRATHRNAY. RATRGFEH 14 mg,

13%. 'H-NMR (DMSO-d6): & 1.65-2.0 (m, 4H), 2.15 (m, 2H), 2.35 (m,
1H), 3.2 (m, 1H), 3.25-3.35 (m, 6H), 3.95 (m, 1H), 4.1 (t, 2H), 5.15 (m,

15 1H), 7.05 (m, 3H), 7.2 (d, 2H), 7.25-7.35 (m, 2H), 7.55 (m, 3H); MS [M-
CF,COO0]": 520,

% #4555
3(R)-2-#4-2,2- =& 2- X TBLARL)-1-B-C-Z AFEXEL) R
20 A -RBSR[2.2.2]1F %K, = RGBS
BRI R A b, SRIFHSY. RATHRNGFTH 19 mg,
17%. 'H-NMR (DMSO-d6): & 1.65-2.1 (m, 6H), 2.35 (m, 1H), 3.2 (m,
1H), 3.3-3.55 (m, 6H), 3.95 (m, 1H), 4.15 (t, 2H), 5.25 (m, 1H), 7.0 (m,
2H), 7.2 (m, 2H), 7.25-7.35 (m, 3H), 7.5-7.6 (m, 4H); MS [M-CF,COO]":
25 552,
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34 56
1-[3-B-FRAFREA) A K [-3(R)-(2-£ K-2,2- —F%-2- A THBEAR) -1-
SRR |2.22)F 5%, ZACEYE
R FikcAb, AmAFHAY . RATHRY T EH 18 mg,

5 17%. '"H-NMR (DMSO-d6): & 1.65-2.1 (m, 6H), 2.35 (m, 1H), 3.2 (m,
1H), 3.3-3.55 (m, 6H), 3.95 (m, 1H), 4.15 (t, 2H), 5.25 (m, 1H), 7.0 (m,
2H), 7.18 (m, 2H), 7.3 (d, 1H), 7.45 (m, 2H), 7.55 (m, 4H); MS [M-
CF,CO0]": 509,

10 %45 57
1-B-(4-RAXER) B A]-3R)-2- 2 %-2,2-—F%-2- X THEAK) -1-
R[ERR[2.22]F 5t; AL
BB F % cAa, SRS Y. RETHGFEH 180 mg,
53%, 'H-NMR (DMSO-d6): d 1.65-2.2 (m, 6H), 2.3 (m, 1H), 3.2 (m,
15 1H), 3.3-3.55 (m, 6H), 3.95 (m, 1H), 4.15 (t, 2H), 5.25 (m, 1H), 7.0 (m,
2H), 7.1 (d, 2H), 7.15 (m, 2H), 7.5 (m, 2H), 7.8 (d, 2H); MS [M-Br]":
509; mp 158°C,

%364 58
20 3(R)-(2-#2 4 -2,2- =% 2- X THARL)-1-3-G-F & A KAL) AR]-
1- RS ER[2.2.2]F 5%, A CEE
BRI E cA b, AARIFAAY . RETHYFEH 19 mg,
18%. 'H-NMR (DMSO-d6): & 1.65-2.15 (m, 6H), 2.15 (m, 1H), 3.2 (m,
1H), 3.3-3.5 (m, 6H), 3.75 (s, 3H), 3.95 (m, 1H), 4.0 (t, 2H), 5.25 (m, 1H),
25 6.55 (m, 3H), 7.0 (m, 2H), 7.2 (m, 3H), 7.55 (m, 3H); MS [M-CF,COOJ":
514,
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53] 59
3(R)-(2-# #-2,2- =& #%r-2-K LBLEIK)-1-3-(4-F AX X AL) AL
1- R R[2.2.2]F K%, ZACEE :
MBIk oAb, SRAHENSY. RET Y T2 14 mg,
5 13%. 'H-NMR (DMSO-d6): & 1.65-2.15 (m, 6H), 2.35 (m, 1H), 3.2 (m,
1H), 3.3-3.55 (m, 6H), 3.7 (s, 3H), 3.9-4.0 (m, 3H), 5.25 (m, 1H), 6.9 (s,
4H), 7.0 (m, 2H), 7.15 (m, 2H), 7.5 (m, 3H); MS [M-CF,CO0]": 514,

52364 60
10 1-[3-(R 5 [1,3]| = R 30 R-5- R 8L R A ]-3R)-(2- 2 28-2,2- — e wp-2-
A LBRER)-1-R SR [2.2.2]F K%, ZRACERHE
B F ik cAb, ARAFMIAY. RETRYFEH 19 mg,
17%. 'H-NMR (DMSO-d6): & 1.65-2.15 (m, 7H), 2.3 (m, 1H), 3.15 (m,
1H), 3.25-3.5 (m, 6H), 3.9-4.0 (m, 3H), 5.25 (m, 1H), 5.95 (s, 2H), 6.4 (d,
15 1H), 6.65 (s, 1H), 6.85 (d, 1H), 7.0 (m, 2H), 7.2 (m, 2H), 7.5 (m, 3H); MS
[M-CF,CO0]": 528,

% 364 61

1-[3-2-84 ¥ B A K ER) A A]-3(R)-(2- 72 K -2,2- — K %-2- K TBEA,
20 A)1-RBMH[2.2.2]F5; ZRACERE

BRIk cA b, SRFHENSY. RETRGFEA 18 mg,

16%. 'H-NMR (DMSO-d6): & 1.65-2.0 (m, 4H), 2.2 (m, 2H), 2.3 (m,

1H), 3.15 (m, 1H), 3.25-3.55 (m, 6H), 3.95 (m, 1H), 4.15 (t, 2H), 5.25 (m,

1H), 7.0-7.2 (m, 6H), 7.4-7.6 (m, 6H), 7.7 (d, 1H); MS [M-CF,CO0]":
25 527,
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LA 62
1-[3-3- = F A RAFAA) A A]3R)-2- 2 4-2,2-—F-2- X LB
HE)1-FBRK[2.22F % ZATHME

¥Rk o fm b, SRS, RET R T EH 19 mg,

5 17%, 'H-NMR (DMSO-d6): & 1.65-2.15 (m, 6H), 2.3 (m, 1H), 2.85 (s,
6H), 3.1-3.5 (m, 7H), 3.85-4.0 (m, 3H), 5.25 (m, 1H), 6.2 (m, 1H), 6.25 (d,
1H), 6.35 (d, 1H), 7.0 (m, 2H), 7.1 (t, 1H), 7.2 (m, 2H), 7.5 (m, 3H); MS
[M-CF,COO0]": 527.

10 k4] 63
3(R)-(2-# #-2,2- —kwy-2- X TBLEAR)-1-[3-(4-A R FE ) A K] -1-
RBRIR[2.22)F 5%, =AY
BBk cAb, SRFENASY. RETHYFEA 22 mg,
20%. 'H-NMR (DMSO-d6): & 1.65-2.0 (m, 4H), 2.2 (m, 2H), 2.3 (m,
15 1H), 3.2 (m, 1H), 3.3-3.5 (m, 6H), 3.95 (m, 1H), 4.2 (t, 2H), 5.25 (m, 1H),
7.0 (m, 2H), 7.15 (m, 4H), 7.5 (m, 3H), 8.15 (d, 2H); MS [M-CF,COO0]":
529,

) 64
20 3(R)-2- 3-2,2-— s my-2- % LEBEAK)-1-[3-C-AAFER) A K] -1-
RGN IR[2.2.2]1F 5; Z R OB
BB Fik oAb, SRS Y. RETRYGFEH 18 mg,
16%. '"H-NMR (DMSO-d6): & 1.65-2.2 (m, 6H), 2.3 (m, 1H), 3.15-3.55
(m, 7H), 3.95 (m, 1H), 4.2 (t, 2H), 5.25 (m, 1H), 7.0 (m, 2H), 7.2 (m, 2H),
25 7.45 (dd, 1H), 7.55 (m, 3H), 7.6 (t, 1H), 7.75 (s, 1H), 7.85 (d, 1H); MS
[M-CF,COO]": 529,
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5% 364 65
1-[3-(4- LB A BA X ER) A A 3R)-(2-52 4-2,2- —F-2- K LB
A)-1-RBRIR[2.2.2]F%,; ZROBE

MRk cAn b, AMATELEH. RATRWFEH 19mg,

5 17%. '"H-NMR (DMSO-d6): d 1.65-2.15 (m, 6H), 2.0 (s, 3H), 2.3 (m,
1H), 3.2 (m, 1H), 3.3-3.55 (n, 6H), 3.9-4.0 (m, 3H), 5.25 (m, 1H), 6.85 (d,
2H), 7.0 (m, 2H), 7.2 (m, 2H), 7.5 (m, 5H), 9.8 (s, 1H); MS [M-CF,COO0]":
541,

10 5% 341 66
3(R)-(2-# 4 -2,2- =& wy-2- A TEBLAK)-1-[3-3- F AXKAXEAR)A
A 1-RHRIRR22FR; ZACEKE
BB HE cFab, ARATHLSY. RATRG T EH 18 mg,
16%. 'H-NMR (DMSO-d6): & 1.65-2.2 (m, 6H), 2.3 (m, 1H),3.2 (m,
15 1H), 3.3-3.5 (m, 6H), 3.85 (s, 3H), 3.95 (m, 1H), 4.1 (t, 2H), 5.25 (m, 1H),
7.0 (m, 2H), 7.15 (m, 2H), 7.25 (dd, 1H), 7.45-7.6 (m, 6H); MS [M-
CF,COO0J": 542,

e 67
20 3(R)-(2-% £-2,2- =& %r-2- % LBLAR)-1-(3-[4-C- 2 A R E) KA
AA1-RHMIR[2.2.21F5K; =AM
BB Ak A b, SRAFANSY. RETRY S EH 14 mg,
13%. 'H-NMR (DMSO-d6): & 1.6-2.15 (m, 8H), 2.3 (m, 1H), 2.55 (t,
2H), 3.2 (m, 1H), 3.25-3.55 (m, 9H), 3.85-4.0 (m, 3H), 4.45 (t, OH), 5.25
25 (m, 1H), 7.85 (d, 2H), 7.0 (m, 2H), 7.1 (d, 2H), 7.15 (m, 2H), 7.5 (m,
2H): MS [M-CF,COO0J": 542,
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564 68
3(R)-(2-£ #-2,2-—F % -2- A TBLAR)-1-3-2- 2 AT EAEXAR)R
A1-RH IR [2.2.2]F kx; R CEE
BRIk A b, ARAFANSY. RATRY T EH 16 mg,
5 15%. 'H-NMR (DMSO-d6): & 1.7-2.2 (m, 6H), 2.35 (m, 1H), 3.1-3.5
(m, 7H), 3.9-4.05 (m, 3H), 4.5 (m, 2H), 5.0 (t, OH), 5.15 (m, 1H), 6.9-7.05
(m, 4H), 7.2 (m, 2H), 7.4 (d, 1H), 7.5 (m, 3H); MS [M-CF,CO0]": 514,

5 #.45) 69
10 3(R)-(2-# -2,2-— & up-2- % TBLAMA)-1-[3-G- B A FEAREN)A
E-1-SHPER[2.2.2)F %, ZAGERE
MBIk oAb, SRATAIEY . REAF G S EH 16 mg,
15%. 'H-NMR (DMSO-d6): & 1.7-2.2 (m, 6H), 2.35 (m, 1H), 3.15-3.5
(m, 7H), 3.9 (m, 1H), 4.05 (t, 2H), 4.45 (d, 2H), 5.25 (m, 2H), 6.8 (d, 1H),
15 6.9 (m, 2H), 7.2 (m, 2H), 7.25 (t, 1H), 7.5 (m, 3H); MS [M-CF,COO]":
514,

4] 70 |
3(R)-(2- £ -2,2-—Fmy-2- & TBLAML)-1-[3-4-B A FEAEEAL)R

20 A 1-RH R [2.2.2]F 5, ZRUBEHE

BTk cAnb, SRR EY . REFTRG T EA 17 mg,

16%. 'H-NMR (DMSO-d6): & 1.65-2.2 (m, 6H), 2.3 (m, 1H), 3.15-3.55
(m, 7H), 3.9-4.05 (m, 3H), 4.4 (d, 2H), 5.1 (t, OH), 5.25 (t, 1H), 6.9 (d,
2H), 7.0 (m, 2H), 7.2 (m, 2H), 7.25 (d, 2H), 7.5 (m, 3H); MS [M-

25 CF,COO0]": 514,
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L) 71
3(R)-(2- % -2,2- =& w-2- A LB AR )-1-[3-2- 2 R R A R 2 ]-1-
SRR [2.2.2]F %, ZROBHE

BB Hikch b, SRMENESY. RATIREG S EA 24 mg,

5 19%. '"H-NMR (DMSO-d6): & 1.65-2.15 (m, 6H), 2.35 (m, 1H), 3.2 (m,

1H), 3.25-3.55 (m, 6H), 3.95 (m, 1H), 4.0 (t, 2H), 5.25 (m, 1H), 6.7-6.85
(m, 3H), 6.95 (d, 1H), 7.0 (m, 2H), 7.2 (m, 2H), 7.5 (m, 3H), 8.85 (s,
OH); MS [M-CF,COQ]": 500,

10 A6 72
3(R)-(2-# % -2,2- = y-2- 4 LBLAK)-1-[3-(4-Z A KAL) R A]-1-
RBMI2.221F x; ZRTHE
B Ak c A b, AmAFHMASY. RATHG FE 4 16 mg,
15%. 'H-NMR (DMSO-d6): & 1.65-2.1 (m, 6H), 2.3 (m, 1H), 3.2 (m,
15 1H), 3.25-2.5 (m, 6H), 3.95 (m, 3H), 5.25 (m, 1H), 6.7 (d, 2H), 6.75 (d,
2H), 7.0 (m, 2H), 7.2 (m, 2H), 7.5 (t, 3H), 9.0 (s, OH); MS [M-CF,COOJ":
500,

St 73 .

20 3(R)-(2-# £ -2,2- & wy-2- X LBLEAK)-1-[3-G- 2 A FERX) R A-1-
REBRIR2.22)F %, A TEE

BRIk cA b, SRIFALAY. RATRGTEH 16 mg,

15%. 'H-NMR (DMSO-d6): & 1.65-2.15 (m, 6H), 2.3 (m, 1H), 3.2 (m,
1H), 3.3-3.55 (m, 6H), 3.9-4.0 (m, 3H), 5.25 (m, 1H), 6.9-6.0 (m, 3H),

25 7.0-7.1 (m, 3H), 7.2 (m, 2H), 7.5 (m, 3H), 9.45 (s, OH); MS [M-
CF,COO0]": 500,
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E &4 74
3(R)-(2-7 #£-2,2- =& wy-2- % LELAAE)-1-G-tbeb-1- K R 3)-1- U R
R[2.2.21F %, ZRATERE
MR F ik c A b, SRS Y. REATIRG S A 21 mg,

5 22%. 'H-NMR (DMSO-d6): & 1.65-1.8 (m, 2H), 1.8-2.0 (m, 2H), 2.0-
2.15 (m, 2H), 2.3 (m, 1H), 3.05-3.2 (m, 3H), 3.2-3.5 (m, 4H), 3.8-3.95 (m,
3H), 5.2 (m, 1H), 6.05 (t, 2H), 6.75 (t, 2H), 7.0 (t, 2H), 7.15 (d, 2H), 7.55
(m, 3H); MS [M-CF,CO0]": 457,

10 &4 75
3(R)-(2-#2 3-2,2- ZoE - 2- R LBLEI)-1-(4- BA-4-E9-2-F T K)-
- ER[2.2.2]F %, A CER
BBk oAb, SRMFHNESY. RETREY T EH 18 mg,
17%. 'H-NMR (DMSO-d6): & 1.7-1.85 (m, 2H), 1.9-2.1 (m, 4H), 2.3
15 (m, 1H), 3.1 (t, 2H), 3.15-3.55 (m, 7H), 3.95 (m, 1H), 5.25 (m, 1H), 7.0 (t,
2H), 7.4 (d, 2H), 7.25 (t, 1H), 7.55 (m, 3H), 7.95 (d, 1H), 8.05 (d, 1H);
MS [M-CF,COO]": 502,

A4 76
20 3(R)-(2-% 2£.-2,2- =K %r-2- K TBEEIK)-1-[3-(1-F & -[1H]-skme-2- K
A A)RA--RSGMIR[2.2.2]F k%, ZRAORE
BRIk oAb, SRS, RET R T EH 26 mg,
25%. 'H-NMR (DMSO-d6): & 1.7 (m, 2H), 1.85-2.05 (m, 4H), 2.3 (m,
1H), 3.25-3.5 (m, 7H), 3.6 (s, 3H), 3.9 (m, 1H), 4.2 (t, 2H), 5.2 (m, 1H),
25 7.0 (m, 3H), 7.15 (m, 2H), 7.3 (m, 1H), 7.5 (m, 3H); MS [M-CF,COO]":
504,
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KA 77
3(R)-(2-#2 3£ -2,2- =& wr-2- & TBLAR)-1-2-E%-2-k TH)-1- R
I[2.2.2]F 5, B4k
Bk c A a, SRATHEAS ., RETRY T EH 430 mg,
5 54%, 'H-NMR (DMSO-d6): ® 1.6-1.8 (m,2H), 2.3 (m, 1H), 3.15-3.3
(m, 4H), 3.35-3.55 (m, 5H), 3.95 (m, 1H), 5.25 (m, 1H), 7.0 (m, 4H), 7.15
(m, 2H), 7.4-7.5 (m, 4H); MS [M-Br]": 460; mp 206C.

4] 78

10 3(R)-(2-# % -2,2- =K wy-2- & LBLRA)-1-G-E%-2- KX A K)-1- RN
F2.22]F %k, BA4H

BBk cdoa, SRS, RET YT EH 600 mg,

77%. 'H-NMR (DMSO-d6): & 1.6-1.8 (m, 2H), 1.85-2.1 (m, 4H), 2.3
(m, 1H), 2.8 (t, 2H), 3.1-3.5 (m, 7H), 3.9 (m, 1H), 5.2 (m, 1H), 6.9-7.05

15 (m, 4H), 7.15 (m, 2H), 7.4 (d, 1H), 7.5 (m, 3H); MS [M-Br]": 474; mp 138
o

Akt 79
1-[3-(K ket 2- 4 AR ) A A ]-3(R)-(2-72 K-2,2- = F-2- % LBLR
20 H)-1-RBAER[2.2.2]F K%, = RTBRE
BB F R A b, ABATMAY. RET RN FEH 23 mg,
21%. 'H-NMR (DMSO-d6): & 1.65-2.1 (m, 6H), 2.3 (m, 1H), 3.15 (m,

1H), 3.25-3.5 (m, 6H), 3.85 (m, 1H), 4.0 (t, 2H), 5.2 (m, 1H), 7.0 (t, 2H),
715 (m, 2H), 7.25 (m, 1H), 7.45 (m, 5H), 7.7 (d, 1H); MS [M-CF,COO[":
25 541,
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5% 7.4 80
1-3-F £ B £)-3(R)-(2-2 £ -2,2- —E%-2- A THBAL)-1- RE IR
[2.2.2]Fk; =R
BBk oAb, SRFHENSY. RETHRYFEH 16 mg,
5 15%. 'H-NMR (DMSO-d6): & 1.65 (m, 2H), 1.9 (m, 4H), 2.3 (m, 1H),
3.1-3.4 (m, 7H), 3.5 (t, 2H), 3.9 (m, 1H), 3.9 (s, 2H), 5.2 (m, 1H), 7.0 (m,
2H), 7.15 (m, 2H), 7.35 (m, 5H), 7.5 (m, 3H); MS [M-CF,CO0]": 498,

A4 81
10 3(R)-(2-7 % -2,2- — K wy-2-K LBLEIK)-1-[6-(4-F X T EA) TH]-1-
RHERIR[2.22]F 5%, #iH
BRIk cAna, A RATEALA Y. FA TR FEH 560 mg,
60%. 'H-NMR (CDCL): & 1.2-1.75 (m, 16H), 1.8-2.1 (m, 4H), 2.4 (m,
1H), 2.6 (¢, 2H), 3.3-3.75 (m, 11H), 4.2 (m, 1H), 5.3 (m, 1H), 6.0 (bs, OH),
15 6.95 (m, 2H), 7.15-7.3 (m, 9H); MS [M-Br]": 582.

5% #.4) 82
3(R)-(2-%#4-2,2- =& wy-2- A LBAAK)-1--FEA T H)-L-RBERK
[2.2.2]F k; B4ty

20 BBk o Ara, SRFAEY. REFTRY T EH 240 mg,
30%. 'H-NMR (DMSO-d6/CDCL): & 1.8-1.95 (m, 6H), 2.1 (m, 2H),
2.45 (m, 1H), 3.18 (m, 1H), 3.5-3.8 (m, 6H), 4.0 (t, 2H), 4.15 (m, 1H),
5.15 (m, 1H), 6.7 (s, OH), 6.9 (m, SH), 7.15 (d, 1H), 7.25 (m, 5H); MS
[M-Br]": 498; mp 161°C,

25
x5 83
3(R)-(2-% £ -2,2- —v&wy-2- K LBLAR)-1-Q- K AKX TR)-1- BB RIHE
[2.2.2]F5%; £

BBk chna, SaAENLEY. RET YT EH 380 mg,
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50%, 'H-NMR (DMSO-d6): & 1.85 (m,2H), 2.05 (m, 2H), 2.4 (m, 1H),
3.6-4.1 (m, 7H), 4.35 (m, 3H), 5.25 (m, 1H), 6.0 (bs, OH), 6.9 (m, 4H),
7.0 (t, 1H), 7.1 (dd, 2H), 7.2 (dd, 2H), 7.3 (t, 2H); MS [M-Br]": 470; mp 48
.

%At 84
1-2-F A A TH)-3R)-2-F K -2,2- =K% 2- K LHBAK)-1- KRB R IR
[2.2.2]F%; ZR/ OB
WRFiEcA b, ARFENESY. RATRGFEH 17 mg,
10 17%. 'H-NMR (DMSO-d6): & 1.65-2.0 (m, 4H), 2.3 (m, 1H), 3.2-3.55
(m, 7H), 3.85 (m, 2H), 4.5 (s, 2H), 5.25 (m, 1H), 7.0 (t, 2H), 7.15 (t, 2H),
7.3-7.4 (m, 4H), 7.5 (m, 3H); MS [M-CF,COO]": 484,

%34 85
15 3(S)-(2- £ -2,2-—v&wr-2- % LELEAIL)-1-G-E AR A R)-1-RE K
[2.2.2]F kt; #4bdh
BRIk cAua, ARIFAEY. REATHEYFEH 600 mg,
54%. 'H-NMR (DMSO-d6/CDCL): & 1.85-2.3 (m, 6H), 2.5 (m, 1H), 3.3
(m, 1H), 3.4 (d, 1H), 3.5-3.7 (m, 5H), 4.05 (t, 2H), 4.2 (m, 1H), 5.25 (m,
20 1H), 6.85 (d, 2H), 7.0 (m, 3H), 7.15 (m, 2H), 7.2 (d, 1H), 7.3 (m, 4H); MS
[M-Br]": 484; mp 230°C,

%34 86
4-(2-#2 KK-2,2- — B 2- K LBERA)-1-G-FXEA A K)-1- AR
25 [2.2.2]F %; B
BeP ik {4 a, SAAFAAY. RAT I ZEH 290 mg,
60%. "H-NMR (DMSO-d6): & 2.15 (m, 2H), 2.35 (m, 6H), 3.35 (m, 2H),

3.65 (m, 6H), 4.05 (t, 2H), 6.9-7.05 (m, 5H), 7.1 (m, 2H), 7.3 (m, 3H),
7.55 (m, 2H): MS [M-Br]*: 484: mp 168C.
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523614 87
4-(2- 22—k 2- R - TEER)-1- K T A -1- KA [2.2.2]F
B, B
BBk ffoa, S pirdiiesdn. RAFHRFEH 260 mg,
5 57%. 'H-NMR (DMSO-d6): & 2.35 (m, 6H), 3.0 (m, 2H), 3.4 (m, 2H),
3.75 (m, 6H), 7.0 (m, 2H), 7.3-7.5 (m, 6H), 7.55 (m, 2H); MS [M-Br]":
454; mp 195°C,

5% #%.45) 88
10 1-G-EEE B H)-3(R)-(2,2- —FE%-2-K ABLARL)-1- RN 3K(2.2.2]
Fht;, B
MRk oA a, SRS . RATRY S EH 390 mg,
92%. 'H-NMR (DMSO-d6): & 1.65-2.20 (m, 6H), 2.10 (s, 3H), 2.30 (bs,

1H), 3.10 (m, 1H), 3.30-3.60 (m, 6H), 3.95-4.10 (m, 3H), 5.20 (m, 1H),
15 6.90-7.05 (m, SH), 7.05-7.10 (m, 2H), 7.25-7.35 (m, 2H), 7.50 (m, 2H);

MS [M-Br]™: 482; mp 170°C,

5 4] 89

3(R)-(2-# #&-2,2- = w-3- % TBLAKR)-1-G-FEA R H)-1- BRI
20 [2.2.2]F %, i

¥R H ik cfoa, AAARAMAY . RET I T4 300 mg,

76%. 'H-NMR (DMSO-d6): & 1.6 (m, 1H), 1.75 (m, 1H), 1.8-2.0 (m,

2H), 2.0-2.2 (m, 2H), 2.3 (m, 1H), 3.15 (m, 1H), 3.3-3.6 (m, 6H), 3.9 (m,

1H), 4.05 (t, 2H), 5.2 (m, 1H), 6.75 (s, OH), 6.95 (m, 3H), 7.15 (m, 2H),
25 7.3 (t, 2H), 7.4-7.5 (m, 4H); MS [M-Br]": 484; mp 219C.
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5 #4590

3(R)-(2-# 3-2,2- —E w-3- K TR )-1-G-E%-2- A A 3)-1- AR

IR[2.2.21F B 4

R Ak cAea, AR EY. RETHE &£ H 300 mg,

5 77%. 'H-NMR (DMSO-d6): & 1.5-1.6 (m, 1H), 1.6-1.75 (m, 1H), 1.8-

2.1 (m, 4H), 2.25 (m, 1H), 2.8 (t, 2H), 3.05-3.5 (m, 7H), 3.8-3.95 (m, 1H),

5.15 (m, 1H), 6.75 (s, OH), 6.9-7.0 (m, 2H), 7.1 (m, 2H), 7.35-7.55 (m,

5H); MS [M-Br]*: 474; mp 192°C.

10 A 91
3(R)-(2-# 2-2,2- =& %-3- K- LBLEA)-1-K T A -1- B3R ([2.2.2]
Fh, ZRACEHE
BB AR A D, SARAFAMEY. RETHRE T A 63 mg,
48%. 'H-NMR (DMSO-d6): & 1.5-1.7 (m, 1H), 1.7-1.85 (m, 1H), 1.9-
15 2.1 (m, 2H), 2.3 (m, 1H), 2.9-3.1 (m, 2H), 3.15-3.6 (m, 7H), 3.9-4.0 (m,

1H), 5.2 (m, 1H), 6.8 (s, OH), 7.1 (m, 2H), 7.25-7.35 (m, 5H), 7.4 (m, 2H),
7.5 (m, 2H); MS [M-CF3COO]": 454,

) 92
20 3(R)-2-& £ -2,2- — & wy-3- K - LBLAA)-1-(3-F A A A)-1- R R
[2.22]Fk; =R TERE
R ECcA D, SRAFALSY . RETRG T EH 75 mg,
55%. 'H-NMR (DMSO-d6): & 1.5-2.0 (m, 6H), 2.25 (m, 1H), 2.5-2.6
(m, 2H), 3.05-3.6 (m, 8H), 3.8-3.9 (m, 1H), 5.15 (m, 1H), 6.75 (s, OH),
25 7.1 (d, 2H), 7.2-7.35 (m, SH), 7.4 (m, 2H), 7.5 (m, 2H); MS [M-
CF3COO]": 468,

63



00812754.9 o 1 ZE56/801

10

15

20

25

%64 93
3(R)-(2-# £ -2,2- =& wp-3- K TEEAL)-1-(4- KA T H)-1- BRI
[2.2.2]F k%, ZACEE

BBk oAb, AT SY. RETIRG T EH 68 mg,
48%, 'H-NMR (DMSO-d6): & 1.5-1.8 (m, 6H), 1.8-2.0 (m, 2H), 2.25
(m, 1H), 2.6 (m, 2H), 3.05 (m, 1H), 3.15-3.45 (m, 6H), 3.85 (m, 1H), 5.15
(m, 1H), 6.75 (s, OH), 7.1 (d, 2H), 7.2 (m, 2H), 7.3 (m, 3H), 7.4 (m, 2H),
7.5 (m, 2H); MS [M-CF3COO]" 482,

5 #6451 94
3(R)-(2-2 4-2,2- =& %-3- 4 TBLAR)-1-2-K%-2- A TH)-1-RER
R[2.2.2)F 8, ZRACEKE

MBIk cH b, SRATESY . RET RS EH 65 mg,
49%, 'H-NMR (DMSO-d6): & 1.5-1.65 (m, 1H), 1.65-1.78 (m, 1H),
1.85-2.05 (m, 2H), 2.3 (m, 1H), 3.1-3.6 (m, 9H), 3.95 (m, 1H), 5.2 (m,
1H), 6.75 (s, OH), 7.0 (m, 2H), 7.15 (m, 2H), 7.45 (m, 3H), 7.5 (m, 2H);
MS [M-CF3COOJ": 460,

% 364) 95
3(R)-(2-# 4-2,2- = r-3- A LBLEA)- 1-(- K AR T X)-1- BN HK
[2.2.2]F%; =R OBk

BBk oAb, SRTELEY. REATRG T EH 63 mg,
43%., 'H-NMR (DMSO-d6): & 1.5-2.0 (m, 8H), 2.3 (m, 1H), 3.1 (m, 1H),
3.2-3.5 (m, 6H), 3.85 (m, 1H), 4.0 (m, 2H), 5.2 (m, 1H), 6.75 (s, OH),

6.95 (m, 3H), 7.1 (d, 2H), 7.2 (m, 2H), 7.3 (t, 2H), 7.45 (m, 2H), 7.5 (m,
2H); MS [M-CF3COO]": 498,
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34 96
3(R)-(2-%9§E\-2,2-:—“§%}-3—£L@Eih%)-l-a-ﬁlii&aik)-l-fu%ﬂ%
[2.2.2]F%; ZRCOBRE

BBk e fa b, SAATALAY . RETRYFEH T2 mg,
52%. 'H-NMR (DMSO-d6): & 1.55-1.65 (m, 1H), 1.7-1.8 (m, 1H),
1.85-2.05 (m, 2H), 2.3 (m, 1H), 3.2-3.6 (m, 5H), 3.7 (m, 2H), 4.05 (m,
1H), 4.4 (m, 2H), 5.2 (m, 1H), 6.75 (s, OH), 6.95-7.05 (m, 3H), 7.1 (d,
2H), 7.3-7.5 (m, 6H); MS [M-CF3COOQ]": 470.

%364 97
1-[3-(4- B E E L) A A 3R)-(2-12 £-2,2- —ES-3- A TBAR)- 1-R
ESIER[2.2.2]1F 8, ZROEE

Rk c Fa b, AMATHMAAY. RATHY T EH T mg,
54%. 'H-NMR (DMSO-d6): & 1.55-1.65 (m, 1H), 1.7-1.8 (m, 1H),
1.85-2.0 (m, 2H), 2.05-2.2 (m, 2H), 2.3 (m, 1H), 3.1-3.2 (m, 1H), 3.25-
355 (m, 6H), 3.85-3.95 (m, 1H), 4.0 (¢, 2H), 5.2 (m, 1H), 6.75 (s, OH),
6.95 (m, 2H), 7.15 (m, 4H), 7.4 (m, 2H), 7.5 (m, 2H); MS [M-CF3COO]":
502,

2364 98
3(R)-(2- K -2,2- = wr-3- K TEBLER)-1-G-FAH A A)-1- SH AR
[2.2.2]F 5%, = ROBE

BB ik c A b, ARAFHNAY. RET RS EH 24 mg,
17%. 'H-NMR (DMSO-d6): d 1.8-2.05 (m, 4H), 2.3 (m, 1H), 3.15 (m,
1H), 3.3-3.5 (m, 4H), 3.9 (m, 1H), 4.05 (m, 2H), 5.25 (m, 1H), 6.35 (m,
1H), 6.75 (s, OH), 6.85 (t, 1H), 7.1 (m, 2H), 7.3-7.5 (m, 5H), 7.55 (m,
4H); MS [M-CF3COO0]": 502,
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A5 99
1-3-F M @ )-3(R)-(9-# A-9[H]-37 -9- K A )-1- RE N K [2.2.2]
Fit; B
Rk e A a, SARMFAALEY. LT B FF A 400 mg,
5 93%. 'H-NMR (DMSO-d6): & 1.35-1.50 (m, 1H), 1.60-1.75 (m, 1H),
1.75-1.95 (m, 2H), 2.10 (m, 1H), 2.85 (m, 1H), 3.10 (d, 1H), 3.20-3.50 (m,
3H), 3.85 (m, 1H), 4.0 (dd, 2H), 5.05 (m, 1H), 6.40 (dd, 1H), 6.80-6.90 (d,
1H), 6.85 (s, OH), 7.20-7.50 (m, 7H), 7.60 (m, 4H), 7.80 (m, 2H); MS
[M-Br]™: 452; mp 146°C.
10
E 4] 100
3(R)-(9-#2 & -9[H]-35-9-F £ 24)-1-G- K A& - A H)-1- KRR K([2.2.2]
Fht; Bl
Bk cFoa, SRIFANESY. RATHY T EH 690 mg,
5 83%, 'H-NMR (DMSO-d6): & 1.47 (m, 1H), 1.68 (m, 1H), 1.87 (m, 2H),
2.1 (m, 3H), 2.89 (m, 1H), 3.15 (d, 1H), 3.4 (m, 5H), 3.9 (m, 1H), 4.0 (m,
2H), 5.04 (m, 1H), 6.85 (s, OH), 6.97 (m, 3H), 7.35 (m, 4H), 7.45 (m, 2H),
7.65 (m, 2H), 7.85 (m, 2H); MS [M-Br]": 470; mp 108C,

20 5 34) 101
3(R)-(9-#2 A -9[H]- 37 -9-FK EH)-1- X TA-1- RERIRK[2.2.2]F k; £
149
MR Ik o fea, AARAREMSY . RETIRGG S EH 170 mg,
74%. 'H-NMR (DMSO-d6): & 1.45 (m, 1H), 1.65 (m, 1H), 1.85 (m, 2H),
25 2.1 (m, 1H), 2.9 (m, 3H), 3.15 (m, 1H), 3.3-3.5 (m, 5H), 3.85 (m, 1H),
5.05 (m, 1H), 6.85 (s, OH), 7.2-7.4 (m, 7H), 7.45 (t, 2H), 7.55 (d, 1H),
7.65 (d, 1H), 7.85 (d, 2H):; MS [M-Br]": 440; mp 118°C,
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%34 102
3(R)-(9-# 2 -9[H]- 5 -9-F B )-1-Q-F ARE LA ) 1- R R (2.2.2]
Fir, B4

MR ik ¢ Ava, AAARES Y, RATBE T EH 460 mg,
96%. 'H-NMR (DMSO-d6): d 1.42 (m, 1H), 1.66 (m, 1H), 1.80-1.88 (m,
2H), 2.08 (m, 1H), 2.93 (m, 1H), 3.25-3.60 (m, 4H), 3.65 (m, 2H), 3.95 (m,
1H), 4.35 (m, 2H), 5.02 (m, 1H), 6.85 (s, 1H, OH), 6.97 (d, 2H), 7.04 (t,
1H), 7.20-7.45 (m, 6H), 7.55-7.60 (t, 2H), 7.80 (d, 2H); MS [M-Br]":
456; mp 140°C,

74 103
3(R)-(9-# 2 -9[H]- 35 -9-3 £ )-1-(4- BR-4-F K T R)-1- LR K
[2.2.2]F k%, ZRCBRE

BB ik c A b, ARAREAY . RETRGTEH 15mg,
15%. 'H-NMR (DMSO-d6); & 1.45 (m, 1H), 1.65 (m, 1H), 1.7-2.0 (m,
4H), 2.1 (m, 1H), 2.75 (m, 1H), 3.0-3.2 (m, 4H), 3.25-3.4 (m, 4H), 3.85
(m, 1H), 5.05 (m, 1H), 6.85 (s, OH), 7.35 (t, 2H), 7.45 (¢, 2H), 7.55-7.7 (m,
5H), 7.85 (d, 2H), 8.0 (d, 2H); MS [M-CF;COO]": 482,

5% 3.4 104
1-[3-(4- KAL) B & ]-3(R)-(9-# A-9[H]- 35 -9- 3 £ )-1- R R 3K
[2.2.2)F 5; R4

BB Gk ¢ Fua, ARARAALE . RAT R T E A 440 mg,
94%. 'H-NMR (DMSO-d6): & 1.4 (m, 1H), 1.65 (m, 2H), 1.7-1.95 (m,
2H), 2.0-2.1 (m, 3H), 2.8 (m, 1H), 3.1 (d, 1H), 3.2-3.4 (m, 5H), 3.8 (m,
1H), 4.0 (t, 2H), 5.0 (m, 1H), 6.85 (s, OH), 6.95 (m, 2H), 7.15 (¢, 2H), 7.35
(t, 2H), 7.45 (t, 2H), 7.55 (d, 1H), 7.65 (d, 1H), 7.85 (d, 2H); MS [M-Br]":
488; mp 142°C,

67
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%364 105
1-[3-(2,4- = B E BA) A A]-3(R)-(9-52 £ -9[H]- 37 -9- K I )-1- AR
HR[2.2.2]F %, ZRGERE
Bk cF b, SRAREILAY. RETRG T EH 14mg,

5 13%. "H-NMR (DMSO-d6): & 1.4 (m, 1H), 1.6-1.9 (m, 3H), 2.1 (m, 3H),
2.8 (m, 1H), 3.1 (d, 1H), 3.2-3.4 (m, 5H), 3.85 (m, 1H), 4.05 (t, 2H), 5.0
(m, 1H), 6.85 (s, OH), 7.05 (t, 1H), 7.15-7.4 (m, 4H), 7.45 (t, 2H), 7.55 (d,
1H), 7.65 (d, 1H), 7.85 (d, 2H); MS [M-CF,COO0]": 506,

10 % 64 106
3(R)-(9-3 £ -9[H]- 3 -9-2 £&)-1-G-F A HA R A)-1- RN K [2.2.2]
Fi, ZACEY
R E cAb, SRS Y . RATRY TS EA 14 mg,
15%. 'H-NMR (DMSO-d6): & 1.4 (m, 1H), 1.6 (m, 1H), 1.8 (m, 4H),
15 2.05 (m, 1H), 2.7 (m, 1H), 3.0 (m, 3H), 3.2-3.4 (m, 6H), 3.8 (m, 1H), 5.0
(m, 1H), 5.6 (t, NH), 6.55 (m, 3H), 6.85 (s, OH), 7.1 (t, 2H), 7.35 (dd, 2HD),
745 (dd, 2H), 7.55 (dd, 2H), 7.8 (d, 2H); MS [M-CF,COO]": 469,

%364 107
20 3(R)-(9-# A -9[H]-37-9- 3 ) 1-[3-(4- 2 A X A ) R K ]-1- LERK
[2.2.2]FK; =R TR
BB ik c An b, S MATHEY. REFRY S EH 15 mg,
15%. 'H-NMR (DMSO-d6): d 1.4 (m, 1H), 1.6 (m, 1H), 1.7-1.9 (m, 2H),
1.95-2.05 (m, 2H), 2.1 (m, 1H), 2.8 (m, 1H), 3.1 (d, 1H), 3.25-3.4 (m, 5H),
25 3.8-3.9 (m, 3H), 5.0 (m, 1H), 6.7 (d, 2H), 6.75 (d, 2H), 6.85 (s, OH), 7.35
(t, 2H), 7.45 (t, 2H), 7.55 (d, 1H), 7.65 (d, 1H), 7.85 (d, 2H), 9.0 (s,
OH); MS [M-CF,COO]": 486,
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64 108
1-2-F Ak T 4)-3(R)-(9-% £ -9[H]- 35 -9-F A)-1- RA X3 [2.2.2]
Fht;, B
BB ik ¢ fua, AmATENAY. RETRE S EH 470 mg,
5 96%. 'H-NMR (DMSO-d6): & 1.4 (m, 1H), 1.65 (m, 1H), 1.7-1.9 (m,
2H), 2.1 (m, 1H), 2.9 (m, 1H), 3.15-3.5 (m, 6H), 3.75 (m, 2H), 3.85 (m,

1H), 4.5 (s, 2H), 5.0 (m, 1H), 6.85 (s, OH), 7.3-7.5 (m, 9H), 7.55 (m, 2H),
78 (d, 2H); MS [M-Br]: 470; mp 86C.

10 74 109
3(R)-(9-#2 A -9H-3 -9-3 F A )-1-G-E £ -2- X A A)-1- RB R K
[2.2.2]F 8%, £
HeRB ik ¢ Aua, AAAREALAS . RATIR S EH 180 mg,
70%. '"H-NMR (DMSO-d6): & 1.37 (m, 1H), 1.62 (m, 1H), 1.75-1.95 (m,
15 4H), 2.06 (m, 1H), 2.72 (m, 1H), 2.80 (m, 2H), 3.02-3.06 (m, 1H), 3.15-
3.20 (m, 2H), 3.25-3.40 (m, 3H), 3.80 (m, 1H), 5.0 (m, 1H), 6.85 (s, 1H,
OH), 6.95-7.0 (m, 2H), 7.25-7.50 (m, 5H), 7.55-7.65 (m, 2H), 7.85 (d,
2H); MS [M-Br]": 460; mp 140°C,

20 £ 34) 110
3(R)-(9-# 4 -9H-3 -9-3 F )-1-G-F A R A)-1-RBRIR[2.2.2]F
R, ZRCBE
BB ik o Fa b, A AATRAEILA Y, RAT & H 80 mg,
40%. 'H-NMR (DMSO-d6): & 1.35 (m, 1H), 1.6 (m, 1H), 1.7-1.90 (m,
25 2H),2.05 (m, 1H), 2.5 (m, 2H), 2.7 (m, 1H), 3.0 (m, 1H), 3.15 (m, 2H),
32-3.4 (m, 3H), 3.75 (m, 1H), 5.0 (m, 1H), 6.85 (s, OH), 7.20-7.50 (m,
9H), 7.55 (dd, 2H), 7.85 (d, 2H); MS [M-CF,COO]": 454,
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3(R)-(9-% 2 -OH- 3 -9- FH)-1-(4- X A T £)-1- RBIMA[2.2.21F
B, ZRACEE

BBk c A b, SRS Y. RETRG T EH 74 mg,
35%. 'H-NMR (DMSO-d6): & 1.35 (m, 1H), 1.45-1.65 (m, SH), 1.7-
1.90 (m, 2H), 2.05 (m, 1H), 2.55-2.75 (m, 3H), 3.0 (m, 1H), 3.15-3.45 (m,
5H), 3.75 (m, 1H), 5.0 (m, 1H), 6.85 (s, OH), 7.20 (m, 3H), 7.25-7.35 (m,
4H), 7.45-7.5 (m, 2H), 7.55-7.6 (dd, 2H), 7.85 (d, 2H); MS [M-CF,COO]":
468,

k34 112
3(R)-(9-# #-9H-37 -9- K f)-1-2-E%-2- A TH)-1- R (2.2.2]

CFR ZAGER

MRk o A b, SAATALAY . RAT RN FEH 79 mg,
39%. 'H-NMR (DMSO-d6): & 1.4 (m, 1H), 1.65 (m, 1H), 1.8-1.95 (m,
2H), 2.1 (m, 1H), 2.9 (m, 1H), 3.1-3.25 (m, 4H), 3.15-3.45 (m, 5H), 3.85
(m, 1H), 5.05 (m, 1H), 6.85 (s, OH), 7.0 (m, 2H), 7.35 (t, 2H), 7.45-7.5 (m,
3H), 7.55 (d, 1H), 7.65 (d, 1H), 7.85 (d, 2H); MS [M-CF3COO]": 446.

EH) 113 |

3(R)-(9- #-9H-37-9-% f A )-1-(4- K AA T H)-1- RARIR(2.2.2]F
5, ZACER

BRIk cA b, SRATAMNSY . REAFTRY T EH T2 mg, 33%,
'H-NMR (DMSO-d6): & 1.4 (m, 1H), 1.55-1.9 (m, 7H), 2.05 (m, 1H),
2.7 (m, 1H), 3.0 (m, 1H), 3.15-3.5 (m, 7H), 3.8 (m, 1H), 4.0 (m, 2H), 5.05
(m, 1H), 6.85 (s, OH), 6.95 (m, 3H), 7.25-7.35 (m, 4H), 7.4-7.45 (m, 2H),
7.6 (dd, 2H), 7.85 (d, 2H), 7.85 (d, 2H), MS [M-CF3COOQ]": 484,
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£ 364 114
3(R)-(9-F A-9[H]-% -9-# £)-1-G-F 1 A 2 )-1- R A([2.2.2)
Fht; B

BB Ik ¢ e a, SAARAAS Y. RATHRE T EH4 200 mg,
76%. "H-NMR (DMSO-d6): & 1.54 (m, 1H), 1.70-1.86 (m, 3H), 1.76 (s,
3H), 2.13 (m, 1H), 3.06 (m, 1H), 3.20-3.50 (m, 4H), 3.86 (m, 1H), 4.05
(dd, 2H), 5.02 (m, 1H), 6.43 (dd, 1H), 6.86 (d, 1H), 7.26-7.46 (m, 7H),
7.58-7.65 (m, 3H), 7.70-7.72 (m, 1H), 7.87-7.90 (m, 2H); MS [M-Br]":
450, mp 234°C,

4] 115
3(R)-(9-F £-9[H]- 7 -9-% £A)-1-2- K AKX TH)-1-RERK[2.2.2]
Fhu; B

BBk ¢ Fna, ARAIFHEMAY. RATHG T EH 210 mg,
66%. 'H-NMR (DMSO-d6); & 1.55 (m, 1H), 1.60-2.0 (m, 3H), 1.76 (s,
3H), 2.12 (m, 1H), 3.10-3.25 (m, 1H), 3.40-3.80 (m, 6H), 4.0 (m, 1H),
4.41 (m, 2H), 4.98 (m, 1H), 6.98-7.05 (m, 3H), 7.27-7.46 (m, 6H), 7.63-
7.71 (m, 2H), 7.87-7.90 (m, 2H); MS [M-Br]": 454; mp 202°C,

L) 116
3(R)-(9- ¥ & -9[H]-37 -9- 3K £H)-1-G-F AA R L) 1- RN (2.2.2]
Fie;, B4

el o fo a, SARAALE Y, AP S E A 210 mg,
61%. 'H-NMR (DMSO-d6): & 1.55 (m, 1H), 1.60-2.0 (m, 3H), 1.78 (s,
3H), 2.0-2.20 (m, 3H), 3.0-3.10 (m, 1H), 3.25-3.53 (m, 6H), 3.86 (m, 1H),
4.03 (m, 2H), 4.98 (m, 1H), 6.95-7.0 (m, 3H), 7.30-7.48 (m, 6H), 7.65-
7.92 (m, 4H); MS [M-Br]": 468; mp 204°C,
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A& H) 117
3(R)-(9-F £ -9[H]-37 -9- % BA)-1- K TH-1- RS [2.2.2] F 5% =
ATER
BBk oAb, SRFANSY. REATRY FEH 18 mg,

5 19%., '"H-NMR (DMSO-d6): & 1.55 (m, 1H), 1.65-1.95 (m, 3H), 1.75 (s,
3H), 2.15 (m, 1H), 2.9-3.1 (m, 4H), 3.25-3.55 (m, 5H), 3.85 (m, 1H), 5.05
(m, 1H), 7.25-7.55 (m, 9H), 7.65 (d, 1H), 7.75 (d, 1H), 7.95 (d, 2H); MS
[M-CF,COO]": 438.

10 5345 118
3(R)-(9-F 3-9[H]- 27 -9-8K K )-1-(4-AAR-4-F A T H)-1- BRI
[2.22]F%; =R GB#®
BRIk A b, SARAFAMES. RETHRG T FH 19 mg,
19%. "H-NMR (DMSO-d6): & 1.55 (m, 1H), 1.65-2.05 (m, 5H), 1.75 (s,
1S 3H), 2.1 (in, 1H), 3.0 (m, 1H), 3.1-3.5 (m, 8H), 3.85 (m, 1H), 7.35-7.5 (m,
4H), 7.55 (t, 2H), 7.65 (t, 2H), 7.7 (d, 1H), 7.9 (d, 2H), 8.0 (d, 2H); MS
[M-CF,COOJ": 480,

4] 119
20 1-[3-(4- AX AA) A A]-3(R)-(9- F A-9[H]-37-9- B £4)-1- RE R
2.22]Fk; = RoEE
R GE A b, SRR S Y. RELTHGFEH 23 mg,
23%. 'H-NMR (DMSO-d6): & 1.55 (m, 1H), 1.65-1.95 (m, 3H), 1.75 (s,
3H), 2.05-2.15 (m, 3H), 3.0 (m, 1H), 3.25-3.5 (m, 6H), 3.85 (m, 1H), 4.0
25 (t, 2H), 5.0 (m, 1H), 6.95 (m, 2H), 7.15 (t, 2H), 7.35-7.5 (m, 4H), 7.65 (d,
1H), 7.75 (d, 1H), 7.9 (d, 2H); MS [M-CF,COO]": 486.
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5345 120
1-[3-(2,4-= AEEA) A E]-3(R)-(O- F A-9[H]-5-9- K AA)-1- LA R
R[2221F%; ZRCEE
Wk oAb, SRS . RAETRY T EH 20 mg,

5 19%. 'H-NMR (DMSO-d6): & 1.55 (m, 1H), 1.65-1.95 (m, 3H), 1.75 (s,
3H), 2.05-2.2 (m, 3H), 3.0 (m, 1H), 3.25-3.55 (m, 6H), 3.85 (m, 1H), 4.1
(t, 2H), 5.0 (m, 1H), 7.05 (t, 1H), 7.2-7.5 (m, 6H), 7.65 (d, 1H), 7.75 /d,
1H), 7.9 (d, 2H); MS [M-CF,CO0]": 504,

10 %64 121
3(R)-(9-F A-9[H]-%7-9-FK £ H)-1-G-F R R KX A HK)-1- LHM 3 [2.2.2)
Fir, ZRA LB
BRIk e b, SRAIFHENEY. RETRGFEH 19 mg,
19%. 'H-NMR (DMSO-d6): & 1.55 (m, 1H), 1.65-1.95 (m, 5H), 1.75 (s,
15 3H), 2.1 (m, 1H), 2.95 (m, 1H), 3.05 (m, 2H), 3.15-3.45 (m, 6H), 3.8 (m,
1H), 5.0 (m, 1H), 5.65 (t, NH), 6.6 (m, 3H), 7.1 (t, 2H), 7.35-7.55 (m, 4H),
7.65 (d, 1H), 7.75 (4, 1H), 7.9 (d, 2H); MS [M-CF,COO]": 467,

FHH) 122

20 1-[3-(4-F2 A X RIK) B A -3(R)-(9- F A-9[H]-37-9- K £4)-1- AR 3IR
[2.2.2]F%; =R B

BBk oAb, ARIFANAY. REATHRGFEH 22 mg,

22%, 'H-NMR (DMSO-d6): & 1.55 (m, 1H), 1.65-1.9 (m, 3H), 1.75 (s,
3H), 2.0-2.15 (m, 3H), 3.0 (m, 1H), 3.25-3.5 (m, 6H), 3.8-3.95 (m, 3H),

25 5.0 (m, 1H), 6.7 (d, 1H), 6.75 (d, 1H), 7.35-7.45 (m, 4H), 7.65 (d, 1H),
7.75 (d, 1H), 7.9 (d, 2H), 9.0 (s, OH); MS [M-CF,COOJ": 484,
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A4 123
1-(2-F 8 TH)-3(R)-(9-F £-9[H]- 37 -9-FK £ )-1- UH 3K [2.2.2]
Fht, ZROEH

#RI R oAb, SRATANSY . RA TN FEH 17 mg,
17%. '"H-NMR (DMSO-d6): & 1.55 (m, 1H), 1.65-1.95 (m, 4H), 1.75 (s,
3H), 2.15 (m, 1H), 3.1 (m, 1H), 3.3-3.55 (m, 6H), 3.8-3.95 (m, 3H), 4.5 (s,
2H), 5.0 (m, 1H), 7.3-7.5 (m, 9H), 7.6-7.7 (m, 2H), 7.9 (d, 2H); MS [M-
CF,COO]': 468,

% 3t 124
3(R)-(9,10- = S E-9- B AR )-1- K THA-1- R IR [2.2.2] F 5; 84k
4

Bk d e a, SRITAMNAY . RETERY F & H 420 mg,
89%, 'H-NMR (DMSO-d6): & 1.55 (m, 1H), 1.65-1.95 (m, 3H), 2.15 (m,
1H), 2.95 (m, 2H), 3.15 (m, 1H), 3.25-3.60 (m, 6H), 3.85 (m, 1H), 3.95-
4.15 (dd, 2H, J1=1.8 Hz, J2=4.2 Hz), 5.02 (m, 1H), 5.25 (s, 1H), 7.25-7.43
(m, 11H), 7.48-7.55 (m, 2H); MS [M-Br]": 438; mp 216°C.

EFp) 125
3(R)-(9,10- = S & -9- K £ R)-1-C-F AKX AKL)-1- R R IR[2.2.2]F
e

MBIk dAea, SRATFALESY. REAT Y FEH 450 mg,
82%, 'H-NMR (DMSO-d6): & 1.56 (m, 1H), 1.65-1.95 (m, 3H), 2.05-
2.15 (m, 3H), 3.10 (m, 1H), 3.20-3.50 (m, 6H), 3.80 (m, 1H), 3.94-4.14 (m
4H), 5.0 (m, 1H), 5.22 (s, 1H), 6.94-7.0 (m, 3H), 7.25-7.35 (m, 6H), 7.40
(m, 2H), 7.54-7.47 (m, 2H); MS [M-Br]*: 468; mp 157°C.

2
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KAEH) 126
1-(4-3K 3 T 3£)-3(R)-(O[H] - v-9- 3% EL4 )- BRI [2.2.2]F 3% 8
1.4
BB F R dA a, SRATEEY ., RATHRYFE4 83 mg,
5 21%. 'H-NMR (DMSO-d6): & 1.50-2.0 (m, 8H), 2.15 (m, 1H), 2.65 (m,
2H), 3.05-3.65 (m, 7H), 3.80 (m, 1H), 5.0 (m, 1H), 5.30 (s, 1H), 7.10-7.45
(m, 11H), 7.45-7.60 (m, 2H); MS [M-Br]": 468, mp 95°C.

k34 127

10 1-2-X A& TR)-3(R)-(O[H]-Bh k-9- 3K £ )-1- R [2.2.2] F )%
B A4

R E d A a, SRS . REAT BT 4 300 mg,

73%. 'H-NMR (DMSO-d6): & 1.70-2.0 (m, 4H), 2.2 (m, 1H), 3.20-3.80
(m, 7H), 4.0 (m, 1H), 4.40 (m, 2H), 5.05 (m, 1H), 5.30 (s, 1H), 7.0-7.10

15 (m, 7H), 7.30-7.45 (m, 4H), 7.45-7.55 (m, 2H); MS [M-Br]": 456; mp 200
c.

%At 128
1-(3-FK A R 2)-3(R)-(O[H]-Af vd,-9-3 FHK)-1- KRB RIR[2.2.2]F 5
20 & A4
BRIk d e a, SAAFAMAY . RET RS EH 350 mg,
83%. 'H-NMR (DMSO-d6): & 1.70-2.0 (m, 4H), 2.0-2.25 (m, 3H),
3.15-3.65 (m, 7H), 3.85-3.95 (m, 1H), 3.95-4.10 (m, 2H), 5.0 (m, 1H),
5.30 (s, 1H), 6.90-7.0 (m, 3H), 7.10-7.25 (m, 4H), 7.25-7.40 (m, 4H),
25 7.40-7.60 (m, 2H), MS [M-Br]": 470; mp 184<C,

52 364) 129
1- R ZA-3(R)-(O[H]-Aivb-9- K £K)-1- REBR K [2.2.2]F ;#4404
Bk d A a, AmARALAY. RAT Y FE 4 100 mg,
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44%. 'H-NMR (DMSO-d6): & 1.65-2.0 (m, 4H), 2.1 (m, 1H), 2.9-3.05
(m, 2H), 3.15-3.6 (m, 7H), 3.85 (m, 1H), 5.05 (m, 1H), 5.3 (s, 1H), 7.15-
7.55 (m, 13H); MS [M-Br]": 440,

5 52740 130
1-(4-AA-4-22 A T 2)-3(R)-(O[H]-Rf vb-9- B )~ 1- KB IR([2.2.2]
Fht: ZALEKRE
B iEdAD, SRFALSY. REATRG S EH 16 mg,
15%. 'H-NMR (DMSO-d6): & 1.65-2.05 (m, 6H), 2.1 (m, 1H), 3.1-3.55
10 (m, 9H), 3.8 (m, 1H), 5.05 (m, 1H), 5.25 (s, 1H), 7.1-7.3 (m, 4H), 7.35 (¢,
2H), 7.45-7.6 (m, 4H), 7.7 (d, 1H), 8.0 (d, 1H); MS [M-CF,COQ]": 482,

534 131
1-[3-(4- R K AR ) A K ]-3(R)-(O [H] -8 v-9- 3 F K )-1- R ER[2.2.2]
15 Fh:, ZRCRE
BRI HdF b, SRS, RE TR T2 18 mg,
18%. 'H-NMR (DMSO-d6): & 1.7-2.1 (m, 6H), 2.15 (m, 1H), 3.1-3.5
(m, 7H), 3.8 (m, 1H), 4.0 (t, 2H), 5.0 (m, 1H), 5.3 (s, 1H), 6.95 (m, 2H),
7.1-7.3 (m, 6H), 7.4 (t, 2H), 7.5 (dd, 2H); MS [M-CF,CO0]": 488,
20
5% Fp) 132
1-[3-(2,4- = F X A ) A K ]-3(R)-(9[H]-B #4.-9- 3 B )-1- R R IK
[2.2.2)F %; ZRACEH |
BRI dFe b, SRATENAY. RATRAGFEH 14 mg,
25 14%, 'H-NMR (DMSO-d6): & 1.65-1.95 (m, 4H), 2.05-2.2 (m, 3H),
3.1-3.55 (m, 7H), 3.8 (m, 1H), 4.05 (t, 2H), 5.0 (m, 1H), 5.3 (s, 1H), 7.05
(t, 1H), 7.1-7.55 (m, 10H); MS [M-CF,CO0]": 506,
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%764 133
1-(3- 3 SR 7 26)-3(R)-(O[H]- Rl w93 L )- 1- AR IR [2.2.2] F
o, ZACGERE
wRI & dAe b, AT E Y. RATRY T EH 17 mg,
5 17%. 'H-NMR (DMSO-d6): & 1.65-2.0 (m, 6H),2.15 (m, 1H), 3.0-3.5
(m, 9H), 1.75 (m, 1H), 5.0 (m, 1H), 5.3 (s, 1H), 6.65 (t, NH), 6.55 (m, 3H),
7.05~7.3 (m, 6H), 7.35-7.55 (m, 4H); MS [M-CF,COOQ]": 469.

5 #6.45) 134
10 1-[3-(4-7 R X AHL) A K ]-3(R)-(O[H]-Rh vb-9- K B )-1- LB R A
[2.22)F%; =R OB
B HEdAD, SARFAELESY. RATRGFEH 2] mg,
20%. 'H-NMR (DMSO-d6): & 1.7-2.1 (m, 6H), 2.15 (m, 1H), 3.1-3.5
(m, 7H), 3.7-3.95 (m, 3H), 5.0 (m, 1H), 5.3 (s, 1H), 6.7 (d, 2H), 6.75 (d,
15 2H), 7.1-7.3 (m, 4H), 7.35-7.55 (m, 4H), 9.0 (s, OH); MS [M-CF,COOJ":
486,

SE #4135
1-(2-F AKX T )-3(R)-(O[H]-Rhvd-9-3 BHK)-1- BRI [2.2.2)F 5
20 ZRCTEE
B A EdFD, SRAFANESY . RATHRNFEH 16 mg,
16%, 'H-NMR (DMSO-d6): & 1.65-1.95 (m, 4H), 2.1 (m, 1H), 3.1-3.9
(m, 10H), 4.5 (s, 2H), 5.0 (m, 1H), 5.3 (s, 1H), 7.15 (m, 4H), 7.3-7.5 (m,
7H), 7.55 (t, 2H); MS [M-CF,COO0]": 470,
25
£ Fp) 136
3(R)-(9-# A& -9[H]-Rlvk-9-3 £ )-1-G- K A A A K)-1- AR 3K ([2.2.2]
Fht, B
BB oA a, SRIFAAAY. REATHRYFE 4 340 mg,

(i
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71%. '"H-NMR (DMSO-d6): & 1.30 (m, 1H), 1.65 (m, 1H), 1.70-1.95 (m,
2H), 1.95-2.10 (m, 3H), 2.70 (m, 1H), 2.90 (m, 1H), 3.2-3.5 (m, 5H), 3.80
(m, 1H), 4.0 (t, 2H), 5.05 (m, 1H), 6.90-7.0 (m, 3H), 7.20-7.35 (m, 7H),
7.40-7.46 (m, 2H), 7.65-7.70 (m, 2H); MS [M-Br]": 486; mp 219°C,

F ) 137
3(R)-(9-# A -9[H]-Blvd-9- K £ )-1- K T A -1- R [2.2.2] F )%
]
BRIk oA a, SBATAALEY. RAFHFEH 290 m,
10 64%, 'H-NMR (DMSO-d6): & 1.32 (m, 1H), 1.65 (m, 1H), 1.70-1.95 (m,
2H), 2.1 (m, 1H), 2.75-2.90 (m, 3H), 3.05 (m, 1H), 3.30-3.50 (m, 5H),

3.82 (m, 1H), 5.05 (m, 1H), 7.20-7.40 (m, 10H), 7.40-7.50 (m, 2H), 7.65-
7.70 (m, 2H); MS [M-Br]": 456; mp 221°C,

15 5% . 45) 138
3(R)-(9-# 3 -OH-fi vb-9- 3 K )-1-(3-F%-2- KA R AK)-1- R IR
[2.2.2]F5%; #idh
BT & CAna, S RARHALE Y. R PR E 4 310 mg,
97%. 'H-NMR (DMSO-d6): & 1.30 (m, 1H), 1.62 (m, 1H), 1.70-1.90 (m,
20 4H), 2.05 (m, 1H), 2.60 (m, 1H), 2.75-2.85 (m, 4H), 3.15 (m, 2H), 3.25-
3.40 (m, 2H), 3.75 (m, 1H), 5.0 (m, 1H), 6.93 (m, 1H), 7.0 (m, 1H), 7.14-
7.26 (m, SH), 7.36-7.45 (m, 3H), 7.63-7.67 (m, 2H); MS [M-Br]*: 476; mp
111°C,

25 %4 139
3(R)-(9-# & -9H-Bvd-9-2 AR )-1-G- XA A R)-1- REBR I [2.2.2]F
®, ZRACEE
BTk oAb, SRS Y. RETRY FEH 85mg,
41%.'H-NMR (DMSO-d6): & 1.30 (m, 1H), 1.65 (m, 1H), 1.70-1.95 (m,
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2H), 2.05 (m, 1H), 2.5-2.6 (m, 2H), 2.80 (m, 1H), 3.05-3.75 (m, 7H), 5.05
(m, 1H), 7.1-7.45 (m, 12H), 7.65-7.70 (m, 2H); MS [M-CF,COO]": 470,

%k A&4] 140
5 3(R)-(9-#2 3 -9H-Rf vd-9- 3K F K )-1-(4-F K T K )-1- REFR 2R [2.2.2]F
R, Z s GBH
R IR cFn b, SRATAILESY . AT HY &~ €4 84 mg,
38%. 'H-NMR (DMSO-d6): & 1.30 (m, 1H), 1.4-1.85 (m, 7H), 2.05 (m,

1H), 2.5-2.6 (m, 2H), 2.80 (n, 1H), 3.05-3.4 (m, 6H), 3.7 (m, 1H), 5.05
10 (m, 1H), 7.15-7.35 (m, 10H), 7.4 (m, 1H), 7.65 (m, 2H); MS [M-
CF,COO]J": 484,

4 141
3(R)-(9-& 2 -OH-Bf vb-9- 3 A )-1-(2-K%-2- K TR )-1- LR IR
15 [222]F %, =R CEH
BBk b, SRS Y. RAT Y FEH 81 mg,
39%. 'H-NMR (DMSO-d6): & 1.30 (m, 1H), 1.6 (m, 1H), 1.7-1.9 (m,
2H), 2.05 (m, 1H), 2.75 (m, 1H), 3.0 (m, 1H), 3.1-3.2 (m, 2H), 3.3-3.6 (m,
5H), 3.8 (m, 1H), 5.05 (m, 1H), 6.95-7.0 (m, 2H), 7.15-7.3 (m, 5H), 7.45
20 (m, 3H), 7.65 (m, 2H); MS [M-CF,COO]": 462,

SE#EH) 142
3(R)-(9-%8 2 -OH-Rtink-9-% A )-1-(4- K T ) 1- RS R IR [2.2.2]
Fh;, ZRTEHE

25 R H cFo b, SRATANAY ., RET R S EH 83 mg,
37%. 'H-NMR (DMSO-d6): & 1.3 (m, 1H), 1.5-1.9 (m, 7H), 2.05 (m,
1H), 2.6 (m, 1H), 2.8 (m, 1H), 3.1-3.45 (m, 7H), 3.75 (m, 1H), 4.0 (m, 2H),
5.05 (m, 1H), 6.95-7.0 (m, 3H), 7.15-7.45 (m, 9H), 7.65 (m, 2H); MS [M-
CF,CO0]": 500,
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5364 143

3(R)-(9-72 2 -9H-Rf vl -9- 2K K )-1-(2- K A T H)-1- RET IR [2.2.2]

Fi, ZROERE

BRI E b, SRS, RET I~ EH 102 mg,

5 48%, 'H-NMR (DMSO-d6): & 1.3 (m, 1H), 1.55-1.95 (m, 3H), 2.05 (m,

1H), 2.8 (m, 1H), 3.1 (m, 1H), 3.35-3.65 (m, SH), 3.9 (m, 1H), 4.35 (m,

2H), 5.05 (m, 1H), 6.95 (d, 2H), 7.0-7.1 (m, 2H), 7.2 (m, 4H), 7.3-7.45 (m,

4H), 7.6 (t, 2H); MS [M-CF,COO]": 472,

10 kA 144
1-[3-(4- RE B ) A K |-3(R)-(9-52 A -9H-Rl vb,-9- 3 S )-1- R R IR
[2.22]F%; =R B
BRIk oo b, SRATAMAY. RATRYFEH 99 mg,
44%.'H-NMR (DMSO-d6): d 1.3 (m, 1H), 1.6 (m, 1H), 1.7-2.0 (m, 4H),
15 2.05 (m, 1H), 2.7 (m, 1H), 2.9 (m, 1H), 3.2-3.5 (m, 5H), 3.75-3.85 (m,

1H), 3.95 (m, 2H), 5.0 (m, 1H), 6.95 (m, 2H), 7.1-7.3 (m, 7H), 7.45 (t, 2H),
7.65 (t, 2H); MS [M-CF,COOJ": 504,

5% 3.4 145
20 3(R)-(9-#& 2 -9H-Rvk,-9-3 8K )-1-3-F M A K)-1- RBI R 3K [2.2.2]
Fh, ZRLEE
ZRI R A b, SRATASY. REAT Y FEH 25 mg,
12%. 'H-NMR (DMSO-d6): & 1.25-1.30 (m, 1H), 1.55-1.95 (m, 3H),
2.10 (m, 1H), 2.65-2.75 (m, 1H), 2.9 (m, 1H), 3.25-3.50 (m, 2H), 3.75-3.8
25 (m, 1H), 3.95 (m, 2H), 4.2 (d, 1H), 5.0 (m, 1H), 6.35 (m, 1H), 6.80 (d, 1H),
7.05-7.50 (m, 8H), 7.60 (m, 4H); MS [M-CF3COO]": 468,
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£ 34) 146
3(R)~(9- ¥ 2-9[H]-mfivk-9-3K £ )-1-G- K AA A H)-1- RA R K[2.2.2]
Fix, Bt

BBk o Ao a, AAATAALA Y. RAFEM S EH 110mg,
'H-NMR (DMSO-d6): & 1.4 (m, 1H), 1.65 (m, 1H), 1.75-1.95 (i, 2H),
1.9 (s, 3H), 2.05-2.15 (m, 3H), 1.8 (m, 1H), 3.15 (m, 2H), 3.25-3.5 (m,
5H), 3.85 (m, 1H), 4.0 (t, 2H), 5.05 (m, 1H), 6.95-7.0 (m, 3H), 7.15-7.2
(m, 4H), 7.3-7.4 (m, 4H), 7.45 (d, 1H), 7.55 (d, 1H); MS [M-Br]": 484;
mp 195°C,

A4 147
3(R)-(9-F 2 -9[H]-Wlod-9-3% F 2 )-1-K T A-1- KB R ER[2.2.2]F &
ZRCEE

BTk A, SR, BRATHRG T EH 19mg,
20%. 'H-NMR (DMSO-d6): & 1.4 (m, 1H), 1.65 (m, 1H), 1.8-1.95 (m,
2H), 1.9 (s, 3H), 2.15 (m, 1H), 2.8-2.95 (m, 3H), 3.15 (d, 1H), 3.3-3.5 (m,
SH), 4.9 (m, 1H), 5.1 (m, 1H), 7.15 (m, 4H), 7.25-7.4 (m, 7H), 7.45 (d,
1H), 7.55 (d, 1H); MS [M-CF,COOJ": 454,

5% 76.45) 148
3(R)-(9-F A -9[H]-nfed-9-2K K )-1-2-F 3 TH)-1- RER 3R [2.2.2]
Fi, ZACEHE

BRI R cAD, SR AY. KA TG FEH 24 mg,
24%, 'H-NMR (DMSO-d6): 1.4 (m, 1H), 1.65 (m, 1H), 1.8-1.95 (m,
2H), 1.9 (s, 3H), 2.15 (m, 1H), 2.95 (m, 1H), 3.25 (m, 1H), 3.4-3.65 (m,
SH), 3.85 (m, 1H), 4.35 (t, 2H), 5.05 (m, 1H), 6.95 (d, 2H), 7.05 (t, 2H),
7.15 (m, 3H), 7.25-7.45 (m, 6H);, MS [M-CF,COQ]": 470,
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EH4) 149
3(R)-(9-F 25-9[H]-Blrk-9- 3% £ )-1-(4-BAR-4-F K T H)-1- KA R IR
222]F%; ZR T8
BRI R b, SRFHENEY. REATRAGFEH 19mg,

5 19%. 'H-NMR (DMSO-d6): & 1.4 (m, 1H), 1.65 (m, 1H), 1.75-1.95 (m,
7H), 2.15 (m, 1H), 2.8 (m, 1H), 3.05-3.25 (m, 4H), 3.3-3.5 (m, 4H), 3.85
(m, 1H), 5.05 (m, 1H), 7.15 (m, 4H), 7.35 (t, 2H), 7.45-7.6 (m, 4H), 7.7 (t,
1H), 8.0 (d, 2H); MS [M-CF,COO]": 496.

10 #4150
1-[3-(4- B K AK) A K ]-3(R)-(9- F A -9[H]-#vd-9- 3 AIHK)-1- RETR IR
[2.22]F5%; = ACEH
BRIk oAb, AN ASY . RAT G FEH 25 mg,
24%, 'H-NMR (DMSO0-d6): & 1.4 (m, 1H), 1.65 (m, 1H), 1.75-1.95 (m,
15 2H), 1.9 (s, 3H), 1.95-2.1 (m, 2H), 2.15 (m, 1H), 2.8 (m, 1H), 3.1 (d, 1H),
3.25-3.5 (m, 5H), 3.8 (m, 1H), 4.0 (t, 2H), 5.05 (m, 1H), 6.95 (m, 2H),
7.15 (m, 6H), 7.35 (t, 2H), 7.5 (dd, 2H); MS [M-CF,COO]": 502,

4] 151
20 1-[3-2,4- = RAE AL R K ]-3(R)-(9- F £ -9[H]-nvb-9-K £ K)-1- R
WER[2.2.21F K, ZALEME
TR Ik cAnb, SRITFMLESW. RATHRGFEH 16 mg,
15%., 'H-NMR (DMSO-d6): & 1.4 (m, 1H), 1.65 (m, 1H), 1.75-1.95 (m,
2H), 1.9 (s, 3H), 2.0-2.15 (m, 3H), 2.8 (m, 1H), 3.1 (d, 1H), 7.05 (t, 1H),
25 7.1-7.4 (m, 8H), 7.5 (dd, 2H); MS [M-CF,COO0]": 520,
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%34 152

3(R)-(9- ' 2-9[H]-Bfvk-9- 3K B )-1-G-F X RA A R)-1- LH R

[2.2.2]F k; =R CERE

BRI E A b, ST AY. RETREY FEH 16 mg,

5 15%, 'H-NMR (DMSO-d6): & 1.35 (m, 1H), 1.6 (m, 1H), 1.7-1.9 (m,

4H), 1.9 (s, 3H), 2.1 (m, 1H), 2.7 (m, 1H), 2.95-3.05 (m, 3H), 3.1-3.4 (m,

6H), 3.75 (m, 1H), 5.0 (m, 1H), 5.6 (m, 1H), 6.55 (m, 3H), 7.05-7.15 (m,

6H), 7.3 (m, 2H), 7.45 (t, 2H); MS [M-CF,COO)": 483,

10 5 #45) 153
1-[3-(4-F A X EH) A K]-3(R)-(9-F A-9[H]-Rfwb-9- 3 AHK)-1- R
(222K, A CEHE
BRIk oAb, SRATANLAY. RETERNY T EH 19 mg,
18%. '"H-NMR (DMSO-d6): & 1.4 (m, 1H), 1.65 (m, 1H), 2.75-2.05 (m,
15 4H), 1.9 (s, 3H), 2.15 (m, 1H), 2.8 (m, 1H), 3.1 (d, 1H), 3.25-3.5 (m, 5H),
3.8-3.95 (m, 3H), 5.05 (m, 1H), 6.65-6.8 (m, 4H), 7.2 (m, 4H), 7.35 (t,
2H), 7.5 (m, 2H), 9.0 (s, OH); MS [M-CF,COO0]": 500.

5 #4) 154
20 1-2-F A& TA)-3(R)-(9- F A-9[H]-Bhwb-9- 3% B R )-1- RE IR [2.2.2]
Fi, Z /B
BRIk b, SRS Y. REATRGFEH 14 mg,
14%, '"H-NMR (DMSO-d6): & 1.4 (m, 1H), 1.65 (m, 1H), 1.75-1.95 (m
2H), 1.9 (s, 3H), 2.1 (m, 1H), 2.9 (m, 1H), 3.2-3.5 (m, 6H), 3.75-3.95 (m,
25 3H), 4.5 (s, 2H), 5.05 (m, 1H), 7.15 (m, 4H), 7.3-7.5 (m, 9H); MS [M-
CF,CO0]": 484,

2
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K 3&4) 155

1-G-FE A B R)-3(R)-(O[H]-Erd-9-3 A )-1- R IR [2.2.2]F ;

B

R E dAma, SARAFAENAY . RAT R T &4 323 mg,

5 50%. 'H-NMR (DMSO-d,): & 1.35 (m, 1H), 1.65 (m, 1H), 1.70-1.95 (m,

2H), 2.0-2.2 (m, 3H), 2.75-2.90 (m, 1H), 3.12 (m, 1H), 3.25-3.50 (m, 5H),

3.80 (m, 1H), 4.0 (t, 2H), 5.0 (m, 1H), 5.6 (s, 1H), 6.94-7.0 (m, 3H), 7.22-

7.41 (m, 6H), 7.45-7.64 (m, 4H); MS [M-Br]": 486; mp 157°C,

10 £ 3645 156
1-(3-3F ZE 5% A A)-3(R)-(10,11- = &-5SH-— K 5 [a,d| 3R & H-5- 3 A1 )-
1- R AR [2.2.2)F 55 kb4
Rk d Ao a, SAMFANSY . RATHNFEH 250 mg,
94%, 'H-NMR (CDCL): & 1.50-1.60 (m, 1H), 1.60-1.80 (m, 1H), 1.90
15 (m, 2H), 2.30 (m, 1H), 2.65-2.80 (m, 2H), 2.90-3.20 (m, 3H), 3.50 (d, 1H),
3.60-3.90 (m, 3H), 4.20 (m, 1H), 4.35-4.60 (3% dd, 2H), 5.10 (m, 1H), 5.15

(s, 1H), 6.05 (dd, 1H), 6.90-7.0 (m, 2H), 7.0-7.5 (m, 11H); MS [M-Br]™:
464; mp 132°C,

20 Sk 157
1-G-F AKX AX)-3(R)-(10,11-= &-5H- =K jf[a,d] 3R R H-5- K E2)-
1- RGN [2.2.2]F 5, E4bd
Rk dFea, SRFALEY. RAFTRYFEH 290 mg,
94%. 'H-NMR (CDCL): & 1.45-1.60 (m, 1H), 1.65-1.80 (m, 1H), 1.80-
25 2.0 (m, 2H), 2.0-2.20 (m, 3H), 2.80-3.0 (m, 3H), 3.15-3.30 (m, 2H), 3.30-
3.45 (d, 1H), 3.45-3.80 (m, 5H), 3.85-4.0 (m, 2H), 4.20 (m, 1H), 5.10 (m,
1H), 5.20 (s, 1H), 6.80-6.90 (d, 2H), 6.90-7.0 (t, 1H), 7.10-7.30 (m, 8H),
7.40 (m, 2H); MS [M-Br]": 482; mp 182C.
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kA4 158
3(R)-(S[H]-=3K 5 [a,d| 3R R H-5- K B )-1-G- K RA A K )-1- BN
H(2.22]F k%; #iedh

BRI & dFea, SaARHELE Y. RET B F =% 180 mg,

5 56%, 'H-NMR (DMSO-d6): & 1.2 (m, 1H), 1.6 (m, 1H), 1.7-1.9 (m, 2H),

1.95 (m, 1H), 2.1 (m, 2H), 2.8 (m, 1H), 2.95 (d, 1H), 3.25-3.45 (m, SH),
3.8 (m, 1H), 4.05 (t, 2H), 4.9 (m, 1H), 5.45 (s, 1H), 6.9-7.1 (m, 5H), 7.3-
7.5 (m, 9H), 7.55 (d, 2H); MS [M-Br]": 480; mp 111°C .

10 FE 4] 159
3(R)-(S[H]- =K 5 [a,d| SR B H-5- K B )-1- K T X -1- RN [2.2.2]
Fht; By
BRIk dAea, AR . RALF B~ EH 210 mg,
68%, 'H-NMR (DMSO-d6): & 1.2 (m, 1H), 1.7-1.9 (m, 2H), 2.0 (m, 1H),
15 2.85-3.1 (m, 4H), 3.3-3.5 (m, SH), 3.85 (m, 1H), 4.95 (m, 1H), 5.45 (s,
1H), 7.05 (m, 2H), 7.25-7.5 (m, 11H), 7.55 (m, 2H); MS [M-Br]*: 450; mp
248°C,
et 160-164 19180 A& R &4 2 A -4 A= e 1169 %1 &7 ik,

20 % 34| 160
HREAMARE: AR
w7
A B EGACA T o e e e e et e e e 5.0 mg
BT e e e, 28.4 mg
B2 AL v e e e e e e 1.5 mg
FRRBERSE v oo vee ee e o e e et e e eee e 1.5 mg

1R RAH, K515 g RARIA4h S5 340.8 g $LAEA= 85.2 g findy
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10

15

s e R, RRRANAERAMZZRE, FBHHE XA,
18 R 4R, Je AR IR e R Ay, 18T 20 B T AR
B, M —i 4.5 g B2 R Ao 4.5 g RS BRAE N B L% o e M At
B, RA. RS BT EA B2 TS5 mm A TR ARG ER
A, WiFF] 3,000 B, &K F 150 mg,

kA4 161
HRESHGHE: ARARN

A
AE BN LZEAM oo iee et e e e e e 5.0 mg
B O Mottt B A B K250 v e et 7.5 mg
FB R BRAL oo oo oo e e e e e e e e 1.5mg
=BT 6000 o i o e e 0.4 mg
ZBARAR 1.1 mg
LE VB G o oe oo e e e e e e e e eee e e e 0.7 mg

1 JF) FAC RSB ALAL, 35 15 g KA BAILA4h 5 285.6 g $LiE A= 1224
g 2R RA. b, 225 g RUMBmBiaT 1275 gk,
Bl G A, AR AAC RSB REI, WA R BB A L RAY
T, 1FE|FAL, 1 45 g BRIRBRAE AR LB BT, RA,
IR0 R % % B A B42 6.5 mm AL P B & U R GG AER
M., %452 3000 kK, &K F 150 mg,

Hoh, Bt 69 g AARATERL LT 2910, 12g KT8
6000, 33 g —HRfu4kA 21 g B BN BF T 126 gkF, #lEER
k. 458 Fik &R H(High Coated), A & RIER R A L5 &49
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3,000 A, FEEBORAA, &1 F 154.5 mg.

E %45 162
HRBAMGF S BRAKBEAFN

5 ) 5]
A B LEAR e e oo e e e e e ! 400 pg
B FB AR K o o e e e e e e e e, 1 ml

¥ 40 mg 4y A K BA4LAdiaT o0 ml A 32 KPP, FAAARE &K
TR IE R E B ARAR 100 ml, vA 1 ml 43T 1 ml ARG S 38,
K 115CTFTRE 30 54F, F3BAKBAF.

10
5 345) 163
BHRAEESHG B E BRBEAHN
GFilR
AE BHLE A o oe oee e et e e e e e 200 ug
FUFB o o e e e e e e e e 4,000 pg
15 20 g AR B4 L 400 g SLEEH 4 R4, J% 200 mg 4R
ML EI R AT KBNS F A = A8 KB
% .4) 164
HRABSMAHE: BAREK
20 5]
YN ) R 7 U 200 ug
BLAK(FIK) BE USPoc. s e e e e o 8,400 ug
1,1,1,2-09 £, 35 (HFC-134A)... .. ... ..o ... .. 46,810 g

@ IT A 0.0480 g RA AN G Mis T 2.0160 g TEEF, HI&FH
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B iRbE i, RGNS EEE VAR E B b . oiE M a- iR
BT AR S, A RAR HFC-134A KA GE RS R4
H AT 1 ppm 6h 8 )F kA g ey g L) LA EEL. AE¥H
11.2344 g 44 HFC-134A 3088 7| haJB 34 £ B) B3 R B P,
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