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& Az
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h-— 3 [3.2.1]1F kr

fe 2-(8-F A -8-8 3 —B[3.2.1]F-3-£)-1,1-— vgwp-2-
- B (R 4% US2800481 # #)(212 £%,,0.64 TELHF)A S

EF_AFHRARBMILFTHRO040 7, 64 TEF )2 mk b
AaN 50% 8 A b4 KR ERO025S £, 3.2 T EE)Rmw T A
fiLEGC 2L, 3EF%), #RRERSMABA M S X,

BREWMANOO2ZFIALFIRAE 0.1 B 8 81647, T R1E,
ﬁ)iﬁ%,m MELEHEER, AR FRHBLAKEF R,
HARKBR R REREKSHOFRERBELRGT R, &
B MgSO, e lF St A EZRG , B HRAEAMK — A FR/EE T
BE 4 &, 538 109 £ 5124144 © LCMS (ES) m/z 362
(M)"

3-((M9)-8-F A -8-R - —38[3.2.11¥-3-4)-22-— X HE-H B}
2a) H A ((P)-8-F B -8-Fsp-— 3R [3.2.1]%-3-4)-F &
AF(P)-3-(AKF A)-8-R 4 =38 [3.2.1]F-8-%8 1,1-
—FHATE(0.50 %, 2.05 % ¥ F)R& LiALH, (6.16 & 4,
1.0M £ THF, 6.16 £ ¥ F)2 A M Ak R & & 4 80C
A 60 548, REFERAMIE Na,SO xR REs, &
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WK LBIE, REALFEZALEHMO3] L, 97%)
LCMS (ES) m/z 156 (M+H)"; 'H-NMR (CDCl;) 5 1.28 (s,
IH), 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) R M (PM)-3-m FA-8-F K -8-f s —B[3.2.1]% &

(6,67 5,258 £HE F)R((M)-8-F A-8-F 2-—32
[3.2.1]4-3-%)-F 8(2.0 %, 12.9 £ ¥ F)4& CH,Cl, (120 &
)X %R PPhy (E#HAS £, 8.6 %, 3% H/% . 25.8

EEF)RE, BAFORAMIEE 1T NE, B8R

%43 B AR AL A (2.63 ;@, 77%) : LCMS (ES) m/z 266
(M+H)"; '"H-NMR (CDCl;) 6 2.05 (m, 4H), 2.39 (m, 3H), 2.79
(d, 3H), 2.98 (m, 2H), 3.45 (d, 2H), 3.81 (s, 2H) -
20) W M 3-((7M)-8-F A-8- R4 — B [3.2.1]%-3-£)2,2-- %
-7 B

AF(R)-3-m F AK-8-F K -8-F 56-—38[3.2.1]% 1 6t (1.06
%, 4.0 £% F)& Ph,CHCN (2.32 %, 12.0 £ ¥ F)4
DMF(20 % #)z % #& #2 NaH (0.288 %,, 12.0 £ ¥ F ) 4,
AT RS MAETRIEH 60 54, BEL LY I8
HPLC (Gilson)#: 4t , 43 2|2 AL & (1.16 %, 93%) :
LCMS (ES) m/z 331 (M+H)"; '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, 5H), 3.83 (s, 2H), 7.39 (d, 10H) -

] 3
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(P)-8-F #-3-(2,2,2-= X K- H)-8-f2-—1B[3.2.1]% K

i = KAE T $(0.276 %,,1.13 & 3 F) 4 THF (0.5 & )
X &R S n-MuLi (0.706 £, 1.6 M e k¥, 1.13 2%
FRA, B RAH 10 S A Ao A ()35 F A-S-F A
-8-fUB-—[3.2.1]¥ % (100 & £, 0.377 & 3% F)4& DMF
(1.0 Z )2 mk , R AW AE T BB 6054, 51 HO (0.1
EI)RA, B4 B, &4 HPLC (Gilson) 4t 1t ,
% B AZ AL A 9 (23.8 £ %, 17%) 1 LCMS (ES) m/z 382
(M+H)"; 'H-NMR (CDCl3) 6 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) -

3-((MN)-8-F 3K-8-R 44-—3E[3.2.11F-3-K)-22-— % A-7
B B

A 3-((7)-8-F & -8-fs-—2§[3.2.1]%F-3-£)-22- = %
K-REG3 £%,0.16 £¥ F )£ CH,Cl, (0.25 &) 2 5%

18
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81 H,804(0.28 £ H, 96%)iL 4 3t £ 40°C #5 4% 30 Jouf, %
BAEREMBEIANAN, A NHy; H,0 ¢ 40, B EtOAc R
HREE, BT GRGH B DMSO $i8F, 4 & i 48
HPLC (Gilson)#:1t, #2128 IL & (172 & 4, 30%) :
LCMS (ES) m/z 347 (M+H)"; '"H-NMR (CDCl3) § 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) - |

£6S

&

3-((M)-8-F B -8-F k- —38[3.2.11F-3-4)-22-— ¥ & -5 &

A 2-[(3-79)-8-F K -8-f s-— 3B [3.2.1]%-3-4]-1,1-=
AATE(100 £ %, 1.56 £33 F)4& HCOOH (0.25 & #)=
B RAe 0C Bk Ao N HySO4 (2.73 £ 5F, 90%), B 45 R J&
RS A-20C KB T R, B RME A KR , H
NH;-H;O # 40, M EtOAc ¥Rt B4, B8 e m g imn
M4 DMSO i %8, 4 d i# 48 HPLC (Gilson)é 4t , 4% 5|
wAIL S M (52 £, 48%) : LCMS (ES) m/z 350 (M+H)";
'"H-NMR (MeOD) 6 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) -
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(R)-3-2-8 K -22-— FHR-THK)-88-—F L -8-F -3
[3.2.11% #x:8

%$WM8W&J@W$L%DZW$&%HJfX
A-BAEGI0£%,0938 TH H)EH B1(6.0 £ )= m ik f
MeBr (4.69 £ 4, 2.0 M # t-MuOMe ¥, 9.38 & ¥ ¥ )2 4 |
AFFTAF 0 IR A A F B 60 5487438 B, FE A AR
(2x3 EH)FE %k, B2 RAISHB33 & 5, 83%) : LCMS
(ES) m/z 345 (M)"; '"H-NMR (MeOD) & 1.82 (d, 2H), 2.17 (m,
IH), 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) -

B H T

(P9)-3-(2-R4-2.2- = -2 4)-88-— F & -8 & 45 — 32
ENRIES # ¥
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A% 3-((R)-8-F K-8-R4k-— 8 [3.2.1]F-3-£)-22- = %
K-ARE(26.5 £ %, 0.080 £ ¥ F)E CH,CL (0.5 &) A
MeCN (0.5 & F)z % & $1 Mel (0.125 £ 4, 2.00 £ ¥ H)
Re, MAAHREMAETEWEE I B, B DMSO (0.3
IR E R4, ©di#m HPLC (Gilson)&h1b, 43 3] 42
AL S (22.9 £ %, 60%) : LCMS (ES) m/z 345 (M)*;
'H-NMR (CDCl;) § 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) -

Hel8

3-((P9)-8-F K -8-F. 4 — 38 [3.2.1]1F-3-%)-22-— R A .75
-1-82
#3-((P9)-8-F & -8-f4-—B[3.2.1]%-3-£)-2,2- =

AR-RmE42.5 %, 0.122 £33 )& LiAlH, (0.488 Hg-f-l‘
ILOM# THF +, 0488 £E H)Z R AW A M AERE R £
100°C hm#h 1 /85, MERMFoE NaySO, A RBE, & &
ik L@IRELRE, FIFHRGYEMAE DMSO i i85 |
& i i 48 HPLC (Gilson)4h1t, 45 2|42 LA % (29.1 & %, |
71%) : LCMS (ES) m/z 336 (M+H)"; 'H-NMR (CDCl,) §
1.40 (d, 2H), 1.92 (m, 1H), 2.29 (m, 6H), 2.59 (m, 2H), 2.68
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(d, 3H), 3.72 (s, 2H), 4.16 (s, 2H), 7.13 (m, 3H), 7.30 (m,
7H) -
B9

#F 3-((F)-8-F A -8- R 4k-—H[3.2.1]%-3-4)-2,2-— %
A-RE£(82.0 £ %, 0.235 £ ¥ )& CH,Cl, (3.0 )2 R
& PhCH,NH, (28.2 #4#, 0.258 £ ¥ F), EDC (49.5 &
%, 0258 £ F), HOBt (3.2 £ %, 0.024 £ ¥ E)&
(CH3CH,)3N (0.232 £ 4+, 1.65 EE F)R A, B R A MAE T
w60 LR, H R GWEME DMSO it 83
4 & # 48 HPLC (Gilson)# 1t , 4% 342 81L& #(29.8 & %, |
30%) * LCMS (ES) m/z 439 (M+H)"; 'H-NMR (CDCls) §
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) -

T4 10
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(P)-3-(2-Me K FAEJK-2.2-— X A -7 $)-8.8-— ¥ A -8-5.4
—3B[3.2.1]F kat

BRALS Y RRIEEH 7 25 Bue 3-((1)-8-F &4 -8-
R H[3.21]F-3-£)22- X A- R m 2 5 (33%2
¥), LCMS (ES) m/z 363 (M)"; 'H-NMR (CDCl3) § 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) -

B {5;'[. 11

H
—nN s [¢)
N3 H
H%) N
—H N \__©
H

15 e -3-[3-((PY)-8-F S -8-§ 3 = 5 [3.2.1]% -3-)-2.0- =
-8 1R
) 3-(

11a) 3-((P9)-8-F A -8-F % — 3 [3.2.1]F-3-4)-22-— X 4
s

AF 3-((M)-8-F K-8-R4-—38[3.2.1]F-3-£)-2,2- = %
R -AEF(250 £3, 0.758 £X F )4 THF (2.5 £ )2 5K
4 0°C #2 BH; (2.53 £4f, 1.5M £ THF #+, 3.79 £ % ¥)
Re, HREWMATEREN 200 FE A HO0 (1.0 £4)#%
B, RAEMFERS K2CO3 (0.1 £)RA 4 T BB 1)
B, A ME skt KB R EtOAc (2x3 £ )R B, #
AR B, 8d NaSO, 312 3k 45, & o %48 HPLC
(Gilson)# 4t , 4% 2] 4% R 1L & # (159 £ %,63%) : LCMS (ES)

3
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m/z 335 (M+H)"; 'H-NMR (MeOD) 6 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) 1-5 & -3-[3-((79)-8-F A -8- 5. 2k — 32 [3.2.1]%-3-
A)-22-— XA -HA-®K

AF 3-((P)-8-F JK-8-F 5% — 3 [3.2.1]%-3-%4)-2,2-= %
K -A B AE(50.0 &5, 0.149 £ 3 F)4 CH,CL, (2.0 z )=
& 7% $2 PhCH,NCO (20.4 # #+,0.164 % ¥ 5 )& (CH;CH,)sN
(62.8 B sh, 0.447 BR TR, A A6 R AM & 5 5 I
H 153t R4, @ d it HPLC (Gilson) & 46, 4% 2] 4% 28
144 (13.0 £ %, 19%) : 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), 7.33 (m, 4H) -

1-3 A -3-[3-((P9)-8-F % -8-F 2 — 3B [3.2.1]%-3-£)-2.2-~
RHA-HK-BR

ALY RRBET ) 11 2 F BB 3-(/9)-8-F £ -8-
R R([3.2.1]F-3-4)-2,2- = ¥ #-% B & CH;CH,NCO
KA (45% % &), LCMS (ES) m/z 406 (M)"; 'H-NMR (MeOD)
6 1.03 (t, 3H), 1.33 (d, 2H), 1.94 (m, 3H), 2.25 (m, 4H), 2.55
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(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) -

B 13

N-[3-((P9)-8-F JK-8- R 5¢-— 38 [3.2.11F-3-%)-2.2-— % 4 -
A K- T BB

A 3-((F)-8-F K-8-R -3 [3.2.1]F-3-£)-2,2-= %
K-REEKE(33.4 %%, 010 £ % F)E CH,CL (0.5 £ )2
R Ac,O (18.9 A, 020 £ E F)R wkox (16.2 24 F
0.20 % ;-iﬁr)«m &, WReMAZTBRELE 1 I FtEm, &
8 i 48 HPLC (Gilson)#h 4t , 4% 2428464 4 (10.7 & %,
29%) : LCMS (ES) m/z 377 (M+H)"*; 'H-NMR (MeOD) §
1.26 (d, 2H), 1.82 (s, 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) -

T # 14

N-[3-((P9)-8-F & -8-f $-—38[3.2.1]F-3-4)-2.2-— R -
A A& - BB A%

25
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RAIL S ARE T B 13 25 54 3-(M)-8-F £ -8-
RA-ZR[3.2.1]1F-3-%)-2,2- = ¥ 4 -& B & (PhCO),0 #
# (8% & &), LCMS (ES) m/z 439 (M)*; '"H-NMR (MeOD)
6 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) o
] 15

3-((M)-8-F JK-8-F #-—5[3.2.1]F —3-2‘3,_;)—2,2-;"%"6:\-2-

X -5 B

RARILEWRRIET B 2C 2 5 BB (79)-3-52 F 4 -8-
FA-8-R4- ZB[B21]F KR 2,2-— v -2-A-2 2 4
(34% % &), LCMS (ES) m/z 343 (M)*; '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) -
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(P)-3-(2-fK-2.2-= ok op-2- K -7, 34 )-8,8- = F & -8-§44-
— 32 (3.2.1]3F

HRAALSYRRET 7 2 5 HH 3-((79)-8-F £ -8-
RA-ZIR[3.2.1]F-3-24)-2,2-— ko 2- £ -5 FE 5 (43%
A ¥),LCMS (ES) m/z 345 (M)"; '"H-NMR (CDCl;) 6 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) -

B 17

N-[3-((P)-8-F K -8-f s8-8 [3.2.11%-3-54)-2.2-= % 3 -
A A |- R B B R

AF 3-((R)-8-F K-8-R4-— 3 [3.2.1]%-3-4)-22-— %
A-AAE67.0F 5%, 020 = ¥ ¥ )4 CH,Cl, (2.05 % )z x
#& #2 PhSO,CI (28.2 # #, 0.22 & 3 F)& (CH;CH,);N (84.3
WA, 0.60 EEF)RE, BAFe)Romae T BEHE 1
B 3 R 45, 4 & 1% 48 HPLC (Gilson)#k 4t , 4% %) %A &
(51.5 £ %, 54%) : LCMS (ES) m/z 475 (M+H)"; 'H-NMR
(MeOD) 6 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)
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B 18

H
~—~NH
2
P~ >

[B-((7M)-8-F & -8-R 4-—38[32.1]F-3-%£)22-— %X £ -7
A 1-Bk

£ 3-((PM)-8-F K-8-f k-8 [3.2.1]F-3-4)-2,2- = %
K-A (500 £ %, 0.149 £33 F) A& CH,Cl, (4.0 & #)2 %
R Ao N CISO,NCO (31.2 #49F, 0.358 & 3 F), 4254
EERBH 2RIERSE, & &4 HPLC (Gilson) s b, 43

BRI S (21.6 £, 38%) 1 LCMS (ES) m/z 378

(M+H)"; "H-NMR (MeOD) 6§ 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) -

N-[3-((P9)-8-F A -8-f #k-—38[3.2.1]F-3-%)-22-— ¥ £
A - F 5% B R

RS ARBEES 17 25 84 3-((19)-8-F &-8-
A= R[3.2.1]F-3-4)-2,2- 2 X £ -5 Bk & MeSO,Cl # #

28



200811172

(28% % %), LCMS (ES) m/z 413 (M)"; 'H-NMR (MeOD) 6

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) -
T 4] 20

Br

[ w
o

(19)-3-{2,2-= AAI[A-FHA-PagH)-mH]-HA)-88-—
FR-8-F 4 —E[3.2.1]F k8

#F N-[3-((P9)-8-F AK-8- R k- =38 [3.2.1]%-3-£)-2,2-

—AA-AA-FEEQ29 £ %, 00683 ¥ F)E CH,.Cl,
(0.5 2 A)R & 8(0.5 & F)2 % i% # MeBr (0.342 £ 7, 2.0
MPEFE=ZTEAFABY, 0683 X F)n b, Briewme
CHMEEBRWH I NFERESL, &8 %4 HPLC (Gilson)
#Ab, AR EW(19.6 £ %, 64%) : 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) -
4 W K 15

BHTIHRENRFHAN AL RE, 82 K8 HIL
&£ Ms mAChR = 4 %) 3% & :
BHSKBAER I BBz IpH

RARAAT BT ", G h BN L BEX SR,
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7 #7 mAChRs % i £ CHO #m o 2 ) 8%, #4#& % &:E M,
mAChRs 2 CHO % Bt 3% & 15 96 1% B BF /3% K 30 0 32 &
R, & 182 24 0%, HANE L E MK 100 %5 835
i (& Earl K 8 . 0.1% RIA #%& BSA (Sigma, St. Louis MO)
B4 B EFRE Fluo-3-Z 8 A4 F 8 & 5645 7 ] & 4
(Fluo-3 AM, Molecular Probes, Eugene, OR)2 EMEM) it %
3TCH AN REMRLSERZINYE, BRI U NE (R
% Fluo-3 AM) it 5 tm f 42 37°C e B 10 48, K4k 35 b
AP 3 RIA 3TCTH 100 £ 5 8] 3K 42 %67 57 (0.1% 9 B2
(Sigma), 120 £ ¥ F R & NaCl, 4.6 £¥ F ;2 & KCl. 1 =
R HIRE KHyPO,, 25 &£ 3 F i & NaHCO;, 1.0 & % ¢
B CaCly, 1.1 EX FRE MgCly, 11 EXEFEEHE 8.
20 % 3% F ik & HEPES (pH 7.4) % 10 548, ho A 50 £4 5t
AL & M (R AR A R P 2 1x107-1x107° 3£ F 5 A ) i g 32
Fmfe 37CHR 10 248, KRG B IRADKAS LB ER
% B 2 (FLIPR, Molecular Probes) & + 4% & #5 3 4 > 4 B &
BEHORAATH B H OB LU88 B4 k), Az 2
SO/ TEE WAL S0.1%BSAZ &%+ 846950
WA L ARER(REA 0.1-10 B4 ¥ TR B )iE o i 516,
ER s E SR ERIL, /£ 566 KK % E T A
ESNRBER I, RHBEZSILLEBAMN @
BHGESEE ', FIEA A CCD #H %4 A & i 4 3
o ZHMARR, BHRERES, KA B LHELE
1& B GraphPad PRISM #: 2 5 # -
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% i W& k& (methacholine) 3% 5 & % £ W 4

B Z B4 R BalbC /B (& 4 n=6)8 & £
B X R EE R, &R REBRBEM T LR ER B YRS
@mm,ﬁ%@%%ﬁ%%%%ziﬁ%ﬂ&ﬁﬁ?%i
WRERAEIAEM G — A F ", md B AR
BLRE P9 30 AR N BUFE S A 2 50 2% A 4 B (10% DMSO) ¢
49 50 B AL &4 (0.003-10 4% %/ 8 )& 52 it E A B AE
PELIEREN , BABENE, B & T4 10 48 1% 47 K 4
Penh M £ 48 5 548, KHEM £ DM 2 RERA10 % /&
TR BN B4R 2 54, B 4626 o E 00 HE M L R4S 38 4R 7
%44k Penh, B2 #4384 5 54, 4 M GraphPad PRISM
BRI E DR BB R -
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A FPXEARE
ARARBESHRLHBERTERABNALER ¥
;i. °

N EXEHREE

Muscarinic Acetylcholine Receptor Antagonists and methods of using them are

provided.
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T FHEHED -
. —HAH FHEHIZoH

2P

wTH HRFRAENE
RIRZXENRFZETH&OHR 8T
R2 B R3 XM L 4% g "%B\%%% ;
R4 % iE A Eﬂ‘%(c C6) (C-Ci)E &R, (C)-C
(C3-Ci)BEMm A, 54, %’ﬁ?‘fgs‘ (Ci-Ce) bt A -

6) 5t A

7% & (C-Cy)

K& -# % % . -OR5, -CH,OR5, -CH,0H. -CN. -CF;.
-CH,0(CO)R6, -CO,R7, -CH,NH,, -CH,N(R7)SO,RS .
-SO,N(R7)(R8), -CON(R7)(R8). -CH,N(R8)CO(RS6).

-CH,N(R8)S0O,(R6), -CH,N(R8)CO,(R5)&
-CH,N(R8)CONH(R7)f 48 i, 2 B 48 ;
R5 7:%1% é @ﬁ(C]‘C6)%§\ (C]-C6)R%(C3-C]2)iﬁ‘

Wk

(C]-Cé)%\ﬂﬁi-“%&(C]-C(s)*;ﬁ)_%', = FR éﬁﬁiif%éﬂ ,

R6 ia’ilgg L%(Ci 6)%%\ (C3 12) <}7L (C -C
(C3-Ci)E bt & HEFA L (C-Co K- AR
bt Ak -5 o8 A FﬁéﬂﬁkZﬁFéﬁ ,

32
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R7 % R A ILbE A &4 H, (C-Co)ln . (C3-Ch) B
(Cr-Cote & (C3-Cr) B & L (C1-Co) bt £ -3 £ & (C,-C)

%%% FIT 48 p, Z 3% 48

EREBIZILLHM AR B(M)3-Q-RA22-= **_Es

8-— ¥ K-8-F - =R [3.2.1] %% /5&(1*1) 3-(2-8HK-22-= K

L 35)-8,8-— F K-8-f4h-—3B[3.2.1]1%

2. MBEFHEHNEBDE 1 B2 Lo

E¥ RUAR -8 o BB - RARBIR K T Lot ip -

3. MBFHEAHKESE | R2F2 44 £ b

RZRRIBMAZEENWFARMF Arrmmzaim;

R4 1% B 7% &1 57 & ~ ORS ~ CH,0ORS ~ CH,OH ~ CN » CO,R7

CH,N(R7)SO,R5 ~ CONR7RS + CH,N(R8)CO(R6) -

CH,N(R8)SO,(R6) ~ CH,N(R8)CO,(RS) & CH,N(R8)CONH(R7)#7 41

RZ AR

R5 %(Ci-Co)be 5 5

R6 %E AN G (C-Co)lr AR FAPARZAEM ; UR

R7 %2 R8 1475 3L A 7 dy A (C-Co)r APt i 2 B 4a

4 RBEFHFEHEEAE3B2/AH L PR2ARI A XL -

5. MBFFEAEES 4552 1Lb4 L+ R4 BRA -

6. MEFHEHKE L 3B L PRI BEL -

7. BREFHFEFEEF3EZLEH P R2ARI % A2

8

9.

¥

)

)-8,
#*-z

. RFEFFEAREE 7HE2LE4 £ P R2AR3 % zﬁ]v;a:w
RIBFFEFGLE L 352104 0 £+ R4 # CONRT7RS -
10. RIFEFHEFEEE 9E2Lb P RTRRS % 4 4 -
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I ARFEFFEAGEEE 3BE2LE4 > £P RI B
-CH,N(R8)SO,(R6) B R6 % 3 % o

12.REFHEAHEEE 32 LT R B
-CH,N(R8)CO(R6) B R6 2 (C,-Co)t & -

IBAREFFEAGEF 324 £+ RI B
CH,N(R8)CO(R6) ~ R8 % £, H R6 % 3% & o

4. RFFFEAEEF 3B2LS4 £ F R4 4 ORS~ CH,0ORS
A& CH,OH -

IS ARBEFFEFGLES 4B2tb PRSI AFH -

16, RFEFFH EAGE F 3 B2 1L44 » £+ R4 4 CH,R7 B R7

17. RFFFEAE F 3182144 & ¥ R4 4 CH,N(R7)SO,RS
HRSBAF XK -

18. —f&ibé4h > H14

(PM)-3-Q2-B2 F o A-2,2-— % A-2 #)-8,8-
¥ Seak

(P)-3-(2- 8L 58-2,2- = ok op-2- K- K )-8,8-— F A -8-f.45-— 38
[3.2.1]F beah 5 AR

(M)-3-{2,2- = KA -3-[(1- K A-F A A )-Be K )-H K }-8,8- = F A -8-
RAH-—3R[3.2.1]F 8 o

19 —HEHERY  LOORBFHEANLEEASE 1 2 18 Em /=
—BZALOMBR B E TS 2 R RBER

20 —REBRAERZERERY  ROSRBIFEHNGBEZ |
EIRBAFE—RAIICEODRBELTHSZ BB IAMER L4

I
—
ot
%
>('r§:\Tt
=2y

1
I
N
w
[\9]
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