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Functional disorders of the sympathetic nervous system in
mice lacking the a;p subunit (Ca,2.2) of N-type calcium
channels. Proc. Natl. Acad. Sci. USA 2001, 98(9), 5323-
5328) - A A R B AE P 0 NA 818 & 37 37 B 8] & B (rostral
ventral medulla)(F A M E B P H X2 T & L % )P (Urban, M.
O.% A > Medullary N-type and P/Q-type calcium channels
contribute to neuropathy-induced allodynia. Neuroreport
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Differences in Ca®* channels governing generation of

miniature and evoked excitatory synaptic currents in spinal

laminae I and II. J Neurosci. 1998, 18(21), 8740-50 ;
Heinke, B. ¥ A °» Pre-and postsynaptic contributions of

voltage-dependent Ca’* channels to nociceptive transmission

in rat spinal lamina I neurons. Eur. J. Neurosci. 2004,
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nerve terminals. J. Neurosci. 1998, 18(16), 6319-6330) -
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(Westenbroek, R. E.% A ° Localization of Ca’* channel
subtypes on rat spinal motor neurons, interneurons, and
nerve terminals. J. Neurosci. 1998, 18(16), 6319-6330 ;
Cizkova, D.% A ' Localization of N-type Ca?* channels in
the rat spinal cord following chronic constrictive nerve
injury. Exp. Brain Res. 2002, >147, 456-463 ; Yokoyama, K.
% A - Plastic change of N-type calcium channel expression
after preconditioning is responsible for prostaglandin E2-
induced long-lasting allodynia. Anesthesiology 2003, 99(6),
1364-1370)% 0281k & s (Luo, Z. D.%5 A » Upregulation of
dorsal root ganglion a2d calcium channel subunit and its
correlation with allodynia in spinal nerve-injured rats. J.
Neurosci. 2001, 21(6), 1868-1875 ; Newton, R. A. & A >
Dorsal root ganglion neurons show increased expfession of
the calcium channel 028-1 subunit following partial sciatic
nerve injury. Mol. Brain Res. 2001, 95(1-2), 1-8)x % 3 7§
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(Castiglioni, A. J.#% A - Alternative splicing in the C-
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(Raingo, J.% A > Alternative splicing controls G protein-
dependent inhibition of N-type calcium channels in
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Functional disorders of the sympathetic nervous system in
mice lacking the alpha 1B subunit (Ca,2.2) of N-type
calcium channels. Proc. Natl. Acad. Sci. USA 2001, 98(9),
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5323-5328 ; Kim, C% A : Altered nociceptive response in
mice deficient in the alpha;g subunit of the voltage-
dependent calcium channel. Mol. Cell. Neurosci. 2001,
18(2), 235-245 ; Hatakeyama, S.% A ° Differential nociceptive
responses in mice lacking the alpha;p subunit of N-type
Ca?" channels. Neuroreport 2001, 12(11), 2423-2427 ; Liu;
L.% A ° In vivo analysis of voltage-dependent calcium
channels. J. Bioenerg. Biomembr. 2003, 35(6), 671-685) °
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and dysfunction of synaptic calcium channels: insights from
mouse models. Curr. Opin. Neurobiol. 2005, 15(3), 257-
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A » Altered nociceptive response in mice deficient in the

alpha;g subunit of the voltage-dependent calcium channel.

Mol. Cell. Neurosci. 2001, 18(2), 235-245 ; Hatakeyama, S.

# A Differential nociceptive responses in mice lacking
the alpha;p subunit of N-type Ca’" channels. Neuroreport
2001, 12(11), 2423-2427 ; Saegusa, H.%¥ A - Suppression
of inflammatory and neuropathic pain symptoms in mice
lacking the N-type calcium channel. EMBO J. 2001, 20(10),
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Functional disorders of the sympathetic nervous system in

mice lacking the alpha 1B subunit (Ca,2.2) of N-type
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calcium channels. Proc. Natl. Acad. Sci. USA 2001, 98(9),
5323-5328) B HER A M B B 2 R B % % % % (Newton,
R. A.% A > Dorsal root ganglion neurons show increased
expression of the calcium channel alpha2delta-1 subunit
following partial sciatic nerve injury. Brain Res. Mol. Brain
Res. 2001, 95(1-2), 1-8 ; Takei, R. % A - Increased
sensitivity to halothane but decreased sensitivity to
propofol in mice lacking the N-type Ca®’" channel. Neurosci.
° Lett. 2003, 350(1), 41-45)- X 447 A X £8 » Ca,2.24
Al PhPRAARARERE 8% > B@EEFANEEN 4 &8
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hyperactivity and vigilance state differences. J. Neurosci.

2003, 23(17), 6793-6797) -
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Ay & 1% & £ (Olivera, B. M.% A » Calcium channel
diversity and neurotransmitter release: the omega-
conotoxins and omega agatoxins. Annu. Rev. Biochem.
1994, 63, 823-867 ; Miljanich, G. P.% A > Antagonists of
neuronal calcium channels: structure, function, and
therapeutic implications. Annu. Rev. Pharmacol. Toxicol.
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D. Function and dysfunction of synaptic calcium channels:
insights from mouse models. Curr. Opin. Neurobiol. 2005,
15(3), 257-265) -

LA ~PQAANY BREL H B BEHR BEHEFRB(FE =
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Multiple calcium channel types control glutamatergic
synaptic transmission in the hippocampus. Neuron 1993,
11(5), 895-902) L% & #p #| #F & 1% & (Takahashi, T. % A >
Different typ'es of calcium channels mediate central
synaptic transmission. Nature 1993, 366(6451), 156-158)
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& J& R F& (Chaplan, S. R.% A > Role of voltage-dependent
calcium channel subtypes in experimental tactile allodynia.
J. Pharmacol. Exp. Ther. 1994, 269(3), 1117-1123 ;
Malmberg, A. B.% A » Voltage-sensitive calcium channels
in spinal nociceptive processing: blockade of N-and P-type
channels inhibits formalin-induced nociception. J. Neurosci.

1994, 14(8), 4882-4890 ; Bowersox, S. S.% A - Selective

N-type neuronal voltage-sensitive calcium channel blocker,
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SNX-111, produced spinal antinociception in rat models of
acute, persistent and neuropathic pain. J. Pharmacol. Exp.
Ther. 1996, 279(3), 1243-1249 ; Wang, Y. X. % A ° Effects
of intrathecal administration of ziconotide, a selective
neuronal N-type calcium channel blocker, on mechanical

allodynia and heat hyperalgesia in a rat model of

postoperative pain. Pain 2000, 84(2-3), 151-158 ; Scott, D.
A.% A > Actions of intrathecal omega-conotoxins CVID,
GVIA, MVIIA, and morphine in acute and neuropathic pain
in the rat. Eur. J. Pharmacol. 2002, 451(3), 279-286) - 3t %
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o B Rk SR T ¥ 2 i@ i@ M B (Feng, Z. P. ¥ A >
Determinants of inhibition of transiently expressed voltage-

gated calcium channels by omega-conotoxins GVIA and

MVIIA. J. Biol. Chem. 2003, 278(22), 20171-20178) - # #

WAk A % rA 7 & B 3 A (Matthews, E. A.% A » Effects of

spinally delivered N-and P-type voltage-dependent calcium

channel antagonists on dorsal horn neuronal responses in a

rat model of neuropathy. Pain 2001, 92(1-2), 235-246 ;
Smith, M. T.% A - The novel N-type calcium channel
blocker, AM336, produces potent dose-dependent antinociception
after intrathecal dosing in rats and inhibits substance P

release in rat spinal cord slices. Pain 2002, 96(1-2), 119-

127 ; Heinke, B.% A > Pre-and postsynaptic contributions
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of voltage-dependent Ca’" channels to nociceptive
transmission in rat spinal lamina I neurons. Eur. J.
Neurosci. 2004, 19(1), 103-111) & ¥ 4& 4 & # (DRG)# & 7T
(Evans, A. R. % A - Differential regulation of evoked
peptide release by voltage-sensitive calcium channels in rat
sensory neurons. Brain Res. 1996, 712(2), 265-273 ; Smith,
M. T.% A ' The novel N-type calcium channel blocker,
AM336, produces potent dose-dependent antinociception
after intrathecal dosing in rats and inhibits substance P
release in rat spinal cord slices. Pain 2002, 96(1-2), 119-
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& i@ & (Yamamoto, T. % A - Differential effects of
intrathecally administered N-and P-type voltage-sensitive
calcium channel blockers upon two models of experimental
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2(1H)-% 3 A% % 6 %

N-(3,3-=— % £ & % )-3-[(8aS)-x £ & & 3 [1,2-a] % % -
2(0H)- R B A1 X = &8 B

s

N-(2,2-= % £ 2 % )-3-[(8a8)- £ =t % 3 [1,2-a] & % -
2(01H)- R # KX & 8 %

!

4- % -3-[(8aR)-7 A % 3% [1,2-a]% & -2(1H)- % % % ]-N-
[4-(Z R F A)X K IX 8%

e

N-[2-(4-F. £ &) £1-3-[(8aS)- & =k & 3 [1,2-a] % % -

R
2(1H)- A # BRI R &% & %

2-£.-5-[(8aR)-7 & %% 3 [1,2-a]= & -2(1H)- % 8 & ]-N-
[4-(ZRFR)RXRR IR 8 A%

(8a8)-2-(3-{[4-(4- R X X))k k-1- K] @B A} X T & LX)
AR % H[1,2-a]%k %

N-1,1'- 8 % -2- % -3-[(8aS)- X & % % ¥ [1,2-a] & % -
2(1H)- A% A 1R w5 8 8%

3-(N B -2H-wh 9% # [1,2-a] % -2-% % &£ )-N-[4- (= A F
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)
3-(AN B -2H-wb R 3 [1,2-a]% % -2- K & K )-N-[3-(Z A T
N-(2-% K 3 )-3-(N\ R -2H-"" & H# [1,2-a] 5 -2- K % K)

N-(4-F X X)-3-[4-wgog-1- K kw-1-R)B AR % &

B
N-R & -3-[(4-nbo8 sg-1- K okwg-1- R )% £ 1 X & 8 m
© 3-[(4- B o -1- K kg -1-K)H A -N-[4-(Z R F £)X
EE R ¥ )
3-[(4-b &g -1- Ak ®R-1-B)BR K ]-N-[3-(Z R T %)X
L7 g Y
N-G-RERA)-3-[(4-bBox-1-Rokwg-1-R )8 R X H 8
B
N-2-A X #A)-3-[(4- g uwz-1-Rok-z-1-R)B A X% &
o
3-(L,4"-B ok 2 -1"-FARAB)-N-(4-REXEX)X s o ig >
3-(1,4"-B ok @ -1"- K R A)-N-2-R XA )X s 86 o%
3-(1,4"-Bok g -1'- & 3 X )-N-3-fR X A )R 5 8 0% >
3-(L4"-B ok -1""ARE)N-4-(Z R FE)XRK]IRX % &
B

(8aR)-2-{[3-({4-[4 (4-f X £)F % 19 % -1-& P8 &)X
AJmEe &I\ A% H[1,2-a]% ;
(8a85)-2-{[3-({4- [ 4-R X E)F Bl %-1-% & X)X
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Blmd A A % i [1,2-a]w % ;
(8aR)-2-({3-[(4-— X F A% %-1-X )R XX X} =%,

N B % F[1,2-a]® %

s
B
iad

N-(2,2-=— % % ¢ %)-3-[(8aS)- > & ot % 3 [1,2-a] =t % -
2(1H)-% w5 8 A 1R F 88 B

(828)-2-({3-[4-— X F R % %-1-A)EAIRXEA mE L)
A B ke 3 [1,2-a] % %

N-(3,3-=— % £ & % )-3-[(8aS)-x & ot % 3 [1,2-a] & % -
2(1H)- A 7x 8 3 | X F 8 B

N-[2-(4-F £ £)2 £ 1-3-[(82S)->x & =t % 3% [1,2-a] & % -
2(1H)- R s 88 K 1R 7 8 8%

3-[(8aR)->x & % # [1,2-a]=% % -2(1H)-%& % & ]1-N-[(15)-
2-5 K -1-R A T AR 8B
4-F -2-f -N-(2- £ % £ )-5-[(8a8)-7 & = % ¥ [1,2-a] =
ok -2(1H)- & 2 A 1% 5 & %

4-F.-N-(3,3-— % £ @ £)-2-£-5-[(8aS)-» & % #[1,2-
alwt & -2(1H)-A& & & | K = 8 A%

3-[(8aS)- 7 & @k & ¥ [1,2-a] " =5 -2(1H)- & = & % ]-N-
[(IR2S)-2-X A E A AR T 8 %

)ﬂ\

3-[(8aS)- 5 & w % # [1,2-a] " % -2(1H)- % % % ]-N-
[(1R,28)-2-% A 38 m A 1 X = & 8% |

4-[(8aR)-7< & =% ¥ [1,2-alwt . -2(1H)- % % X ]-N-[(15)-
2-38 B -1-FX A T R X Rk

(8aR)-2-[2-£.-5-(2,3-= & -1H-73 <k -1- % =% 8 £ )-4- £ X
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VA RN & [1,2-a]% % |

2,4-= £ -N-(2- & K % )-5-[(8aR)-7x & "% F [1,2-a] "t % -
2(1H)- & % A | K & 8 B

N-{2-#-5-[(BaR)-x & &% # [1,2-a]% % -2(1H)- & # %]

AE}3(ZATF R)RR &K

(8aR)-2-(2-F -4- £ -5-{[4-(4- A X A )k 2-1-A s 8 &)
© RFPEBA)N A% H[1,2-a]l%n % ;
N-{2-8-5-[(8aR)-X & % # [1,2-a]= % -2(1H)- % # & ]
AEA}-4-R KT 8w
N-{3-[(8aR)- 5% & =t =& 4 [1,2-a] = %k -2(1H)- & & X 1 ¥
A}-N-FE-3-(Z A F &)X 5 8 Bk
4-F,-N-(2,2-— X R T £ )-2-£-5-[(8aR)-» & % # [1,2-
alwt ok -2(1H)- 5 3 A 1K 5% 88 B
© N-{2-8-4-[(8aR)->x & % # [1,2-a]+® % -2(1H)- % # X ]
RAE-4-ARTF &K
N-{4-[(8aR)->x & #b "% 3 [1,2-a] % -2(1H)- & # X ]-2-F
AXA}-2-REBE
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RAEI-22- XA L@

N-{2- % -4-[(8aR)-x & "t % # [1,2-a]% % -2(1H)- & & & ]
RAEY-2-F R

N-{3-[(8aR)-» &£ =t % # [1,2-a] = % -2(1H)- & H K ] X
E})-N-ERA-3-(ZRTF E)RmEE A

N-{2-£.-5-[(8aR)-»< & =t % H# [1,2-al® % -2(1H)- & # £ ]
RXE)-22-= KA L8R

N-=— 3% F % -N-{2- f.-5-[(8aR)-» & &t % 3 [1,2-a] % % -
21H)-A B AR H

N-—% 9% % -N-{3-[(8aR)-> & =t & # [1,2-a] %k -2(1H)-
|-y

i

-
3-[(8aR)- & " % # [1,2-a] =t =k -2(1H)- X & & % ]-N-
[(18)-2-8 X -1-F EX T AIXTF 8 8% °

N-—% 9 & 2-f-4-f-5-[(8aS)-* & & # [1,2-a] =k % -
2(1H)- A m s AR T 8B 5 &

2-8. -N-3 & % -4- £ -5-[(8aS)-* & =k % 5 [1,2-a] 9t %k -
D(1H)-% s o A 1% F &8 %

AV FEZADTUREAHBRHER TSR
ERBHMALGZL RHUYEHBERFRAERAEIZIHEIM
£ gL HEMAMEA "R, RS, M AXARIME
TR, B S, & IUPAC 1974 Recommendations, E3 4,
Fundamental Stereochemistry, Pure Appl. Chem., 1976, 45:
13-307 A T R X &R -

AYHERZLAAIBERABRAARAY  ARF IR
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EHRBEBFRHAENATFEIRTN - TREHREO
Het BB ARAIHEEAH RHBREEBR RIS 24
BrRAY AYPFELOHWZIEAIIHERBETHASE
FHBIAHEIURFOZITEREDEEAREE D HE
B FARRS Y S mET - RATLART AL
o REHE - LEHRFFERBRATH T (I)ME Hor BB
B2AEMWBEHTHRDBES HuBELERIEREMNM &
RIEHBEBBIRSGY  RAZDEBRAZLEY
KRQEHEHREHERERLAE P BRAEH R AR RS
L1

AEALCEHDTURMEBRRBUBAGALE - KAERAEED
PEAARE A a5 BRAEABERER
FREmMAAMNEHAMNERBRERSY - -5 %4 %
BR-REABXIRAREAETFTAZER RE&R > EE KR E R
HREABIRAALARAEAKR A B -

B > ERABTHAF > AXABITILAHTRALE
EHAR% -

Rt ARAZTFTIHLEXAZBATATTRRALAZILY
ERBAXRIRBREBHEAATE—F - BB > KEAQK
EMELEBVARLIBRERHELARLRESY  BXREE
MR AEAGLLLH R L2XBXBMAIE—ZSEHRY
AZLREEHX -

AEATECERM ER s ZFLEHAEXD-
XD~ KAIDXKXAAV)AF KL S B E 2 —% 5B RF
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#hehRFEEREEHRARNBARARTRATAAZIR TR
FEREEHHARTFER - BRNOERLAETALEH TR
REZEHAR AR B RARRA 7HHED
(2 x m»)H-~3H- Cc-"Cc."N-"0-"0-7%pP?P-
5§ L BERCI. Mk E A 4wk (K4 R B CH)# AT RO
THBMPBARBKE T IRBEILEREY i@
NEZHEMLIBEERER > AR KBAE - EFRAXTTHE
B - HAEEFBEHAML TG BARRAETXIR Y
A2 E2RGAETTHAER BB XPEDRA R - T4
AXD XAD > KAMKKXAV)Z b H P @4 E T F
BHAMEALA"CUNTVORPF- A EZwEx X))
KAD XAIDKXAXAAV)Z Lo — AT H B R T LBARMF
F Lo B oEBIABEIBEMUNERABRESN TPAESN
kzZ Hik o BRABERMAERLRA A ARERM FAAR TR
BAEHE -
c. £+HEH

ANRAEATEADENZIHEESA ' EGTA T -8wWL
% ; FLIPR > % % s &k 3% R £ ; HEPES » 4-(2-#2 X &
RE)-1-9k 2 L sx 8 5 i.p.> BB AN 5 MgATP - = B B i%
$-_gEAY  po. & ; RTEA-Cl> RibwT 4 °
) ZRIS - FSREAFTHLIETALAHIPRFLE

1 A & & % # hCa,3.2 2 HEK293 4% fiog R $h 4T B h 44 32
% c BWmBENTIISHEE Y - BEHEL E37TCAS% CO, T A
EEZHS0%EAS - 2K % E A > A Detachin™ i fig o & &
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/& (Genlantis, San Diego, CA) % = it B &£ T 5 X AT 1% &
HHEAAE2S aMHEPES 2 & o H 30 A A ¢ B 805 - 46
AL TaARI@PBEIILEERBREZ > @B E L 40
% : 87.5 mM CsCl >~ 40 mM TEA-Cl- 5 mM CaCl, ~ 1 mM
MgCl, ~ 10 mM HEPES ~ 10 mM% ¥ # - B CsOH3¥ & pHf
H7.2 ARAEBAHDEHRBSBRE S K310 mOsm - 4 g
AERBBURTFTAR: 112 mM CsCl> 27 mM CsF -~ 2 mM
NaCl~ 8.2 mM EGTA -~ 10 mM HEPES - ¥ 5% % 3 > i v 4
© M MeATP B R COHBE pHEA72 L5 MBS LA
2 #4290 mOsm - 5 A — G ER ¥ £ 2L L Wip 4] o
B HmEAR I A-100 mVZ Ak T 8F » K44 4 B %
BhfEr 42 160 £ 3% 2] -30 mV - # M £ 4 -75 mVZ 7Bk % F 8
o MRENIKREFELIOE HED-30 mVo U % RF o
HWAKRBEHEREZHERBEANBHN @B > £5ARERE
ToSo 4 - NS HEN-_FLERARYLIAYBaAaKL
REAELERE-RES & -
FI17 8 A HIL S B 2 ICsof -
A1LAHCa 328 2T ERTR

x5 PR 5 A#Ca3.2 x4 & & AFCa3.2
(Qualifier) -77 mV -77 mV
ICs0(nM) IC50(pM)

AT E Yoy
1 > 10 43 4.9
2 10.6 44 4.9
3 5.9 45 > 10
4 7.7 46 1.8
5 1.8 47 3.8
6 1.9 48 > 10
7 6.5 49 1.3
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8 2.1 50 0.6
9 7.3 51 0.9
10 1.5 52 0.6
11 6.6 53 0.5
12 47 54 1.2
13 5.6 55 1.8
14 3.7 56 4.1
15 > 10 57 48
16 6.0 58 4.6
17 > 10 59 9.0
18 93 60 5.0
19 2.4 61 > 10
20 6 62 > 10
21 5.9 63 > 10
22 1.4 64 1.7
23 2.5 65 1.84
24 1.0 66 5.9
25 8.9 67 3.18
26 1.5 68 10.9
27 > 10 69 > 10
28 1.9 70 7.2
29 2.1 71 10
30 1.8 72 > 10
31 3.3 73 1.8
32 8.4 74 2
33 5.7 75 6.5
34 6.2 76 6.4
35 4.8 77 > 10
36 4.7 78 > 10
37 1.1 79 8.5
38 4.6 80 2
39 4.1 81 > 10
40 4.1 82 2.6
41 5.0 83 > 10
42?2 , 5.8
(i) ZREAFH-ZRAREFIHEFHRAMRLER TR EB
g L

B RMY L R %4 K& (Sprague Dawley rat) » H &
BEREREAKLMNT O RIZ IO ngH10 pLF A+ 2 K
Wk c  RENHR MK ZKI80548 AREIHLBIR
BAEABTRASEHEARLERE LT BHK(SMH) - £ R K ZAT605
G (R AR MBI HR2IE)IE& 0 KA R AKX A0, HE
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(HERBBRZA2S P H)ABARACEWREWERT
(gabapentin)(BF M R a) - £ A CREZEHE 4 % (von
Frey filament > Stoelting, Woodale, IL)#& & % SMH - & 3
REFRABIIF2H% > BREBELNLEBE 48 L2 E
B %R % B (plexiglass) B E ¥ » R THHAAZREA G
AT - AMAHABZIA  EREBENBREISH&G -
RO MRARD AN BBE Q)RR HENERME > B4

¥ 3, A& K Bk i 47 31 & (Chaplan, S. R.; Bach, F. W.;
Pogrel, J. W.; Chung, J. M.; Yaksh, T. L.; Quantitative
assessment of tactile allodynia in the rat paw. J.
Neuroscience Methods 1994, 53(1), 55-63) - Bix % & % %
tm (R RN A15.0 g)B 8%”&5.5%#%&?‘]&21{%@
RE -

R2FIBE A BRI REABTH HER -

R2HARRBE Z v 4

¥ 4] 2230 mg/kg & 0 4% 2 2 5 51 %

2 58

3 44

13 37

20 23

37 63

64 57

d. A ZFdbHzFHx
ABRAZ-—ERTRIRBE—HRLEBASEZEBRYAER

ZHAE - BHh O BRB(AEEFAGY  Hio AH )R
RERFRZLEBLEZAD > XAD > XKAMDKXKXAV)Z 1t &
MEEBESLTHEL2E - BARBRAWMIAERAEEHN
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Am - BHRERRE-HER - BFEABRER NERBR - BE
B~ BEERBR O MASLAR  LFHER FRARAR
(AEBHABRLELS T EBRELLA R HHRA
CR AR EZEMAXMAECE D REBREE2ETERX
EEXLEERHAT O BIELLAEAGURAELRA
KEZEMAXMAEA LSS RE Z2LTHESZBEUR
— KX ST &% * FHE BN X ENSAID) > i A 1L
A - BB s X _RF - AR A - EFE
FBM B  YEHToBFaEBaH  oFrn O
EaE R ZBRWEE R ERE - BRHKRERA -
ERERE  BNAHB2EEHRWHE - FHEXIE - F
ERETERAE - FEHBLBERERAE CB-FLREMK
A - B RBEE - REHEEESE - S-HTX #EXH -
M%%ﬁﬁw‘ﬁmﬂ%%ﬁﬁm‘%&ﬁ%ﬁiﬁ%‘
0,08 4 B (3 4o v B "B T R % 3% & tk(pregabalin)) ~ # K Ak
By S REa - RHVBEBRFIZHBRERA
EARBRUHHE S FTFTFLREFARKIGFHA - £ EoF
+ -+ FPE LB EBEREH A A - Rho sl &l ~ F F 3

SAe B4 A B B Bl - 2 8 Mk 8 B0 B A AT )M £ E;
B Am W B - & = BB - 55 M Av B8R 49 B
B @ E A S-HT3RE A N-FA-D-X A B %%
B 1 B S8 B = 85 B Vg # Bl -

AEAZ B KB BMA - BREAET R LR TR
BAGREZRABM T ERTEREZ T EA T E 0 &
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FTRNVEA G BREAE TR - BAE  BREE - %5
EWEECBRE  HFHORE - BHRBREARE M
BRICERE > AHFMEERKE - AIDS48 M B £ -
SHARE DHEANBEARIFERS R BB LY B E A
BXBEK TRt hERE " QB BHE - 3T 7 88 X -
AT FIBR R~ M EM B RXR RMEATFIREE B/FRE
NHBRZFKEE > AHEXAETEH FHRIPKAABHEHK
EBEBX VAT RE AHHZLE - IRBHEEIL O
MRBESHERE BEYRBERBER > CFBH KRR
HEAEBER RAR OHBAER BB E X B X8
R BRE > EBAR RRARERMSEESR - LY k6
TR D (CEABIRALBREAREZIATA LY
REBEELTHESLZH -
RELBAE IR G 0B E AL - 458 8 18 8 B & 9% %%
R ¥ R BEA KR X B 1K #2 E (Angeli, F.Z% A » Calcium channel
blockade to prevent stroke in hypertension. American
Journal of Hypertension 2004, 17(9), 817-822) - 2 3% 3% x
REUGBGREZEZEH  BHRAAHNDARE - K@ 0 45
BEERBAHTRBREEEHIHER T T RFE LS A
NE % 8 B 3 & btk 38 45 (Barone, F. C%Z A » SB 201823-A
antagonizes calcium currents in central neurons and reduces
the effects of focal ischemia in rats and mice. Stroke 1995,
26, 1683-1690) « £ 7 — ¥ @B e o KA F - 45 % & 14 B A
"M EREMAER > 2L A I K KM (Colbourne, F.&
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A Continuing postischemic neuronal death in CAl:

Influence of ischemia duration and cytoprotective doses of
NBQX and SNX-111 in rats. Stroke 1999, 30(3), 662-668) -
FH RSB EREHNCRETINA RS RBERILZ
# B B 2 (Zanchetti, A. % A > Calcium antagonist
lacidipine slows down progression of asymptomatic carotid
atherosclerosis. Principal results of the European lacidipine
study on atherosclerosis (ELSA), a randomized, double-
blind, long-term trial. Circulation 2002, 106, r47-r52) °
B P 45 R B M vt ¥ B E M A M (Heinemann, U. ¥
A » Extracellular free calcium and potassium during

paroxysmal activity in the cerebral cortex of the cat. Exp.
Brain Res. 1977, 27, 237-243) - $t B H X & &K 84 4% i@ i
OB B & & & ¥ B E M (Vezzani, A.% A - Effects of
various calcium channel blockers on three different models
of limbic seizures in rats. Neuropharmacology 1988, 27(5),
451-458 ; Otoom, S.% A - Nifedipine inhibits picrotoxin-
induced seizure activity: furth.er evidence on the

involvement of L-type calcium channel blockers in epilepsy.

Fundamental & Clinical Pharmacology 2006, 20, 115-119) -
#H+ER CALAREBRERBERE Y G RASRER

B & - SR L SR E R TP E L ERE XY H(Gitlin,

M. Treatment-resistant bipolar disorder. Molecular Psychiatry

2006, 11, 227-240 ; Levy, N. A.; Janicak, P. G. Bipolar
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Disorders 2000, 2, 108-119) -

SR EEB AT REEE R B E XS KA MW (Saade, S.
¥ A ° The L-type calcium channel blocker nimodipine
mitigates ' learned helplessness; in rats. Pharmacology,
Biochemistry and Behavior 2003, 74, 269-278) -

CHARFET > R E $ A4S EEH R F (Gould, R. 1. ¥
A » Antischizophrenic drugs of the diphenylbutylpiperidine
type act as calcium channel antagonists. Proc. Natl. Acad.
Sci. USA 1983, 80, 5122-5125) - €. & 4% £ 4 45 1@ i M B
BlA NG B EMW A E E (Tort, A. B. L. % A » Atypical
antipsychotic profile of flunarizine in animal models.
Psychopharmacology 2005, 177, 344-348) -

WM 4538 8 M B B 5 & 16 58 & (Arulmoshi, D. K. % A >
Migraine: Current concepts and emerging therapies.
Vascular Pharmacology 2005, 43, 176-187 ; Gladstone, J. P.

9 # A » Current and emerging treatment options for migraine

and other primary headache disorders. Expert Rev.

Neurotherapeutics 2003, 3(6), 845-872) -
THSBEMRMB R A TR AERE(AEB A
B~ AFIRRX - AT R XA - M T B R R AR
¥ 4 )(Fraser, M. O.% A » US20050148587, 2005) -
TR 45 3% 38 FA BT & R 98 B AF Ak B o 12 B (Little, H. J. &
A » Calcium channel antagonists decrease the ethanol

withdrawal syndrome. Life Sciences 1986, 39, 2059-
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2065) -

TASBAERERSABRBORE  THaYEEZ AL
hmEEE RS ASANFZHG > ALRBYH KRB
7 it (Mason, R. P.% A > Antioxidant and cytoprotective

activities of the calcium channel blocker mibefradil.
Biochemical Pharmacology 1998, 55, 1843-1852) - T A 45
BEEE AR RS 2B B KK (Croom, K. F.E A >

Modified-release nifedipine: A review of the use of

modified-release formulations in the treatment of
hypertension and angina pectoris. Drugs 2006, 66(4), 497-
528) -

4 k9 - 4538 8 A 7 B e H) B e B8 2 3% 78 (Gray, L. S.
2 A BB AKZE % W0200059882%% » 2000) -

B, 42 th 458 8 B 4 B %k & # 2 42 %o (Bhattacharjee, A. %
A » T-Type calcium channels facilitate insulin secretion by
enhancing general excitability in the insulin-secreting B-
cell line, INS-1. Endocrinology 1997, 138(9), 3735-3740) -

BT AE(ARSRE)VERTFAT LA SH T RELH
A (Darszon, A.% A - lon channels in sperm physiology.
Physiological Reviews 1999, 79(2), 481-510) °

4% 3@ ¥ B B T @ & & X (Bilici, D.% A - Protective
effect of T-type calcium channel blocker in histamine-

induced paw inflammation in rat. Pharmacological Research

2001, 44(6), 527-531) -
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FHEEATZELEIEMETERTMEBRRE - 4 E R
TREZWGRAZHEG B-BEBRHTHASTHLERE
(Bhatia, R.%¥ A - Fresh and globular amyloid beta protein
(1-42) induces rapid cellular degeneration: evidence for
ABP channel-mediated cellular toxicity. FASEB J. 2000,
14(9), 1233-1243) > K P-EB H T EZALGCGE G 18 L % 2
(Lorton, D. B-Amyloid induced IL-1B release from an
activated human monocyte cell line is calcium-and G-
protein-dependent. Mech. Ageing Dev. 1997, 94(1-3), 199-
211) -

THRHSEBEREB R AT ELRBLNEEB(LEME A K
E R M % & & K % )(Rodnitzky, R. L. Can calcium
antagonists provide a neuroprotective effect in Parkinson's
disease. Drugs 1999, 57(6), 845-849 ; Vagnucci, A. H., Jr.
% A > Alzheimer's disease and angiogenesis. The Lancet
2003, 361(9357), 605-608 ; Veng, L. M.% A » Age-related
working memory impairment is correlated with increases in
the L-type calcium channel protein a;p (Ca,l1.3) in area
CAl of the hippocampus and both are ameliorated by
chronic nimodipine treatment. Molecular Brain Research
2203, 110, 193-202 ; Geldenhuys, W. J.% A > Structure-
activity relationships of pentacycloundecylamines at the N-

methyl-D-aspartate receptor. Bioorganic and Medicinal

Chemistry 2007, 15, 1525-1532; Cavalli, A.% A * Multi-
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target-directed ligands to combat neurodegenerative
diseases. J. Med. Chem. 2008, 51(3), 347-372) -
THHBRAEHX VAV RABREEARALALAER
mAMFERARNZIERBEE  UBBFAKERATCR
RBEHERILLAHZE - MERNETRANMBILeHZIE
M- BRERE S L ERRKLIRERNRAERELFIRER
FEARAEANBE - KM FILAHBERANERMAE S
RUAEBAMEZEML  BEBEEAHEMAEZTERAEN
MAELBERBZHERERN - O
ABRAILLGY N TREE LS MHBAKE RBEE S
MosBHMILAHWAE-—RSFHBEZ L THEIZIREE
o s THBAERE  XAFALEGHEFRALEAA
NEMBELAZIAERIZ/ARLTERREZI E XL
Sl o B BEBH ARRILAHRELSHIBLBRE
BhELBGELEERHEELIRENAL - EAHEE
FZHELRABBHNEARANSHER LT AHMERA
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FREREDE B B AHBEL IS 2RESTER
ABEI)ETAXAEARAFZ - BB ALEREF (B

o BR¥r o8 - BELRABEHP)H > tobh R Pz
BEEMBRAOYMER -

B EERAEALLOY I LTESEE > £ T
RHOoRRGRTEMB AL ERA LERAE 2 —
AHEGEAREERA (BB @8)F bR Ty
ZHAMERBRAS D WA
g. &6l

x #l1
3-[(8aR)-7x & & 3 [1,2-a]wt % -2(1H)- % 3 £ ]-N-[4-
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(ZEARFR XA X8 i

SHA: AFEBT > 1008 K= KT KRB0 mL)
vz 3-(f A8 A)R T E K035 g 1.5 mmo ¥ &®F
pe = f F (4 mL)¥ 2 (R)-A & % 3 [1,2-a]% % (0.189
g 1.5 mmol) - K5 %% % 5 8 9 (0.32 g 2 mmol) > B & %
BTHERLHS)IEH BB AW (ZRTF E)X K242
g> 15 mmol)s AR FTHHRAH38 > EEARBFmRRK
49(0.32 g> 3 mmol) R FE(SmL) - % R & H2004& > &
#BRELABRRTAEASG REwBEMN(TEH/LHRTE
—1:10)4ib B 4 > F 2B M4 4 © 'H NMR (400 MHz,
DMSO-d¢) 6 ppm 1.10-1.90 (m, 6H), 2.10 (m, 1H), 2.70-
3.15 (m, SH), 4.40-4.60 (m, 1H), 7.30 (d, 2H, J=7 Hz), 7.63
(m, 4H), 7.76 (br s, 1H), 7.90 (m, 1H), 10.85 (br s, 1H):
MS (ESI) m/z 454 (M+H)" - |

S BB & L i A H (560 mg > 1.236 mmol) ¥ & Ao 2
mL1NHCI R A I mLY & > BMARERLEMER  F
B HEILAS 2z EeE : '"HNMR (400 MHz, DMSO-dg) &
ppm 1.60-2.20 (m, 4H), 2.90-3.90 (m, 8H), 4.60-4.80 (m,
1H), 7.35 (d, 2H, J=7 Hz), 7.62 (d, 2H, J=7 Hz), 7.72 (m,
2H), 7.92 (m, 2H), 11.06 (m, 1H), 11.50 (m, 1H) ; MS (ESI)
m/z 454 (M+H)" -

x 62
N-(2-% % %)-3-[(8aR)-x £ % % [1,2-a]l % -2(1H)-%
A X R
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TRA AFTRT P Bl 8 NNN-ZF R 8B
(13.4 mL) % z3-(§u%a&£&)z{?aﬁaﬁ(l g’ 4.02 mmol) P

BH A A2- A KB (L.551 mL - 16.08 mmol) - & ¥ & F #
#REYINFERERACHELEGS mL)H#E - AL N
HC1(2%x13 mL)R #8f NaCl(13 mL)Z% # F # 5 & - B8 5
BME  BLECGE mML)AWMERZAYTELEERLLY &
B3-{[2-RAA)VRA]|mBA IR P& T8

PBB: AP BAZ E W FRAE K L B (8 mL)

NaOH(0.483 g 12.06 mmol)» &K (8 mL)¥ =& % - & B 15

ETHHERBEDAIASH & - RS T H w1 N HCI(23
mm’ﬁ%#%%%%ﬁoﬁéﬁﬁ&%@%’m*ﬂﬁ
mL)% # B b A EZBEELE > F23-{[2-AEXE)m A
% B A }R F & © 'H NMR: (400 MHz, DMSO-ds) 8 ppm
13.97 (bs, 1H), 10.62 (bs, 1H), 8.26 (dd, 1H, J=1.6, 1.6,
3.2 Hz), 8.16 (ddd, 1H, J=8.1, 1.1, 1.1 Hz), 7.90 (ddd, 1H,
J=8.1, 1.4, 1.4 Hz), 7.68 (dd, 1H, J=7.8, 7.8 Hz), 7.25-7.1
(m, 4H) ; MS (ESI) m/z 294.2 (M-H) »

TRBRC: 3-{[2-R XX )m A= A)E ¥ 8 (800
mg > 2.71 mmol) & £ &% 8 (V) 2-(3H-[1,2,3] = = 3 [4,5-b]
o -3-2)-1,1,3,3-m F X E 4£(1133 mg > 2.98 mmol)#
NN=—F A CEHMHG6.5mL)R2-F A w & %% (19.5 mL)¥ =
RE M TR e (R)-A & & HF[1,2-a] % %k (479 mg » 3.79
mmol) > £ E B TFTHRERENIIEF > A2-F & w & % % (5
mL)# B > A A i /% (2x25 mL)kh# - A & %% 58

145678.doc -75-



201028421

sz ARAPHT ERA2-F AW A% (3x15mL)&H
KR - ALABRBRTEHBEBAHZARRE BEBRDMEARNLT
BRSmL)YLESE > FREARLEY -

S HED: AT BCz AT H mLBEQRSmL) E&ZE]
S E B K MmN T EA mL)¥ =z B HCI(0.11 g 2.98
mmol) s AR BEBETHHEALAYWRRALEASE  FHE2B
B B X 22 MEIiLAS W 0 'H NMR (400 MHz, DMSO-ds) &
ppm 11.35-11.05 (m, 1H), 10.30 (bs, 1H), 8.30-7.63 (m,
4H), 7.28-7.09 (m, 4H), 4.85-4.55 (m, 1H), 3.95-2.95 (m,
8H), 2.28-1.45 (m, 4H) ; MS (ESI) m/z 404.2 (M+H)" -

x #3
N-(3-§ % %)-3-[(8a8)- £ =% 3 [1,2-a] % -2(1H)-£
AR R &R

$HBA: AEBRT > &30 A MNMNN-=F X T 8 ¥ (5
mL)¥ 23-(f %% A)X P& & (1.0 g’ 4.02 mmol) ¥ &
Ak m3-A X R (1.79 g 16.08 mmol) s A FE R FTHHAE RS
WA > BB ACLELCEQG mL)YH&F - A1 N
HC1(2x13 mL)R 48 #o NaCl(13 mL)% # A R E R - R&E A
MR > A E@MLEERREAY  FR3-{[C-EXH)
BAIREBAIRTHLE

S %B: A5 BAZ AV FRAFASZMTE(64 mL) > K
NaOH(0.483 g 12.1 mmol)# k(6.4 mL)¥ & & - £ &
BEEETHBHERENDUNE - R AH T H W1 N HCI(22.8
mL)) BABBEIETHELA YRR B REUKEE
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R KC4d mL)R#BEAZBREFTNISCTLER
B FE{[G-AAA)EA|#BA X F&% : 'HNMR
(400 MHz, DMSO-dg) 6 ppm 13.51 (bs, 1H), 10.68 (bs, 1H),
8.30 (t, J=1.8, 1H), 8.14 (dt, J=7.7, 1.4, 1H), 7.99 (ddd,
J=7.8, 2.0, 1.1, 1H), 7.70 (t, J=7.8, 1H), 7.27 (m, 1H),
6.94-6.82 (m, 3H) ; MS (ESI) m/z 294 (M-H)" -
&%CZ@%MML?&L%%@AmD&L?&@&%
(15 mL)¥ 23-{[CG-REXEA)VBRA|Z &G A X F809 g
© 3.05 mmol) & > # % 88 (V) 2-(3H-[1,2,3]1= =& # [4,5-b] =t
®-3-%)-1,1,3,3-w F KA B 4(1.27 g 3.35 mmol) ¥ F hu it
2-F R wm & %kdh (4 mL)¥ 2 (S)- A\ & %% 3% [1,2-a] % 4
(0.55 g> 433 mmol) - AE BB E THHREH R &K -
& A2-FAmw & kb (15 mL)#H 8 - B 6% NaHCO,;/6%
NaCI(10 mL)% #% A # &% » EA2-F A w & % % (15 mL)

B KE - A 6% NaHCO;3;/6% NaCl(10 mL) - 4 # NaCl
(2x10 mL » 2x20 mL) & 1:148 f2 NaCl/k (2x20 mL) % # & &
A BB BB ESE - B T8 Q2x10 mL)E 4 & &
M0 FERBEILSY -

THRD: S BCL AT HF M LEEQRSmL) BM#%EI]
o4 R H A N T B (1 mL)¥ z & HCI(0.29 g » 3.0
mmol) e AERBE THEHRA Y B RILES > 5528
% BN X xEM|IiS 4 0 '"H NMR (400 MHz, DMSO-
d¢/D,0) & ppm 7.95-7.78 (m, 2H), 7.75-7.58 (m, 2H), 7.34-
7.17 (m, 1H), 7.00-6.77 (m, 3H), 4.74 (br d, J=60.9, 1H),
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4.04-2.81 (m, 8H), 2.32-1.36 (m, 4H); MS (ESI) m/z 402
(M+H)" -
X 44
N-(2,6-= £ % #)-3-[(8aS)-7 & % # [1,2-a] ™ % -
2(1H)-% # K | X R 8 &
FHBA: AER T &1054an &K=& T (10 mL)
Pz 3- (A8 A)E T EMA0474 g0 1.98 mmo) ¥ &R H

Ja# = f ¥ (4 mL)¥ 2 (S)-A & g H[1,2-a]% % (0.250

g > 1.98 mmol) - K % ¥ 4o 5% 8 48 (0.420 g 3.96 mmol) -
EEBTHHERLSCHSIE - M#AE K m2,6-= A F K (2.56
g>19.81 mmol) - £AF B THH LAY BRALEALRE -
BawBBM(—ATR METHE/ KT KR=1:10)&1
Btk 0 BEBRBILEY -
$BB: &5 HAZ % E (230 mg > 0.546 mmol) ¥ & Av2
mL I NHCI &% A1 mLY 8 - Z2REBEMERERSY
E% > 2L BEBBMKX2BRALSY  'HNMR (400
MHz, DMSO-d¢) & ppm 1.71-1.95 (m, 4H), 2.99 (m, 2H),
3.25 (m, 2H), 3.43(m, 2H), 3.81 (m, 2H), 4.72 (m, 1H), 7.13
(m, 2H), 7.38(m, 1H), 7.75 (m, 3H), 10.35 (s, 1H), 11.46
(m, 1H) ; MS (ESI) m/z 422 (M+H)" -
X 5
N-(4-§ % £ )-3-[(828)- £ % ¥ [1,2-a]% % -2(1H)- %
BEIEXREE
EREMIP A ZRA > A4-REBEBR2-ZRAXE
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REBILBERBHAZEZALSY . 'H NMR (400 MHz,
DMSO-ds) 8 ppm 1.15-2.05 (m, 8H), 2.8-3.07(m, 4H), 4.45
(m, 1H), 7.08(m, 4H), 7.62 (m, 3H), 7.79 (m, 1H), 10.25 (br
s, 1H) ; MS (ESI) m/z 404 (M+H)" -
K 416
3-[(8a8)-5% & & H [1,2-a] % -2(1H)-%& # % ]-N-[3-
(ZRTFE)ER)X A& %
RREBATBRATHAEZIRER > AI(ZATFRIEKRH
© R2,6-— R XBARAEHERZHEILALS Y ° '"H NMR (400 MHz,
DMSO-d¢) & ppm 1.15-2.05 (m, 8H), 2.75-3.02(m, 4H), 4.46
(m, 1H), 7.42 (m, 4H), 7.66 (m, 3H), 7.84(m, 1H), 10.75 (br
s, 1H) ; MS (ESI) m/z 454 (M+H)" -
x4 7
N-(3-f. % £)-3-[(8aR)-X i % # [1,2-a]" "5 -2(1H)- %
X IE S 4. §:3 ‘
EREGIFPHREZRAES  RA3B-AEXBFRI(ZATFH)
AERAREABLIBHAHM XX EZRtLESH - '"H NMR (400
MHz, DMSO-d¢) & ppm 1.65-2.10 (m, 4H), 2.85-3.85 (m,
8H), 4.60-4.80 (m, 1H), 6.90 (m, 3H), 7.29 (m, 1H), 7.68
(m, 2H), 7.90 (m, 2H), 10.85 (br s, 1H), 11.30 (m, 1H) ; MS
(ESI) m/z 404 (M+H)" -
% 8
3-[(8aS)-X £ w8 3 [1,2-a] sk -2(1H)-% 3 £ ]-N-[4-
(ZATR)XAIXmE
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EREPATBAT A ZRA R4-(ZRFE)REH
K26-— f EmAi e ML '"HNMR (400 MHz,
DMSO-dg) 8 ppm 1.12-2.05 (m, 8H), 2.77-3.15(m, 4H), 4.46
(m, 1H), 7.29 (d, 2H, J=8Hz), 7.63 (m, 4H), 7.73(s, 1H),
7.90 (m, 1H), 10.86 (br s, 1H) ; MS (ESI) m/z 454

(M+H)" -
x #9
N-(2-f % £)-3-[(8aR)-x & &% 3 [1,2-a] % % -2(1H)- &
BAER 56

EREFITHEAT L ZER > A2-ARXEBR4-(Z
P A )EmRMAEBHEZ A4S 0 'H NMR (400 MHz,
DMSO-ds) & ppm 1.23-2.08 (m, 8H), 2.79-3.02(m, 4H), 4.47
(m, 1H), 7.30 (m, 4H), 7.67 (m, 3H) 7.76 (s, 1H), 10.08 (br
s, 1H) ; MS (ESI) m/z 420 (M+H)" -

x #10
N-(2-f, ¥ £)-3-[(8aS)-x & % # [1,2-a] % -2(1H)- %
A KR8

B RERATBAT A ZRAF > A2-R XA BB NR2,6-—
FEm LAY ML - 'HNMR (400 MHz, DMSO-ds)
& ppm 1.22-2.05 (m, 8H), 2.79-3.02(m, 4H), 4.46 (m, 1H),
7.29 (m, 4H), 7.62 (m, 3H), 7.76 (s, 1H), 9.88 (br s, 1H) ;
MS (ESI) m/z 420 (M+H)" -

x # 11
N-(2,3-= §, £ £)-3-[(8aS)-x & & # [1,2-a] % %k -
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2(1H)- % % & | ¥ 5% & Bk
BRRATHITBAF A 28 F > B23-Z A 2B % A&
26-— FUA B R EHBHEAREILS Y - '"H NMR (400 MHz,
DMSO-ds) 8 ppm 1.12-2.08 (m, 8H), 2.58-3.12(m, 4H), 4.48
(m, 1H), 7.13 (m, 4H), 7.65(m, 3H), 7.81 (m, 1H); MS
(ESI) m/z 422 (M+H)"

x#l12
N-(2,5-= R X £)-3-[(8a8)-7% & b & ¥ [1,2-a] = % -
© 2(0H)- & X | ¥ s & 8%
RARTBATHBAFT A ZRF > A2,5-— fUE BB R
26-— M ABEREBAEZEAILS Y 'H NMR (400 MHz,
DMSO-ds) & ppm 1.30-2.30 (m, 8H), 2.60-2.90 (m, 4H),
4.47 (m, 1H), 7.09 (m, 3H), 7.67(m, 3H), 7.82 (m, 1H) ; MS
(ESI) m/z 422 (M+H)"*
x #13
o N-(2,6-= & %X % )-3-[(8aR)-x £, % ¥ [1,2-a] " % -

2(1H)- 2 B X | X 5 & Bk

THA: EEET > @WNN-—F R L8 6 mL)¥ 2
3-(R#= B A )X F M L E(.0 g 4.02 mmol)¥ & & &F Au
2,6-— fLEH(2.03 g 15.8 mmol) s AT B FTHELLAMHS
N EMAE A B TE MO mL)#Z - A1 N HC1(2x15 mL
B 3x30 mL)R 48 fo NaCl(30 mL)# # A & E & - L 5 4 &
Yo KB mL)BERERAY - F83-{[(2,6-— L &

A)EXR|ZRBRAIRXTHRTE -
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S BB AT HRAZ EW T RA S MLEB mL) > B50%
NaOH(0.96 g> 12.1 mmol)» k(8 mL)¥ 2 & & - £ R K&

ETHHERESNLS S - ARAHTERAS ML N HCI(28
mL)) BAZBBSETHRER G RA L IBEKREE
o AARxS mL)k# A A EZRETHSOCT K%K
B A~ A EA )L BAIRX T & H
NMR (400 MHz, DMSO-d¢) 8 ppm 7.11 (t, J=8.1 Hz, 2H),

7.33-7.41 (m, 1H), 7.71 (t, J=7.7 Hz, 1H), 7.92 (dt, J=8.4,

1.1 Hz, 1H), 8.19 (dt, J=7.8, 1.1 Hz, 1H), 8.27 (t, J=1.51
Hz, 1H), 10.20 (s, 1H), 13.48 (s, 1H) ; MS (ESI) m/z
312(M-H) -

$BC: @AWNN-—F A &®H(7.4 mL)R2-F X mW & X
i (22 mL)$ 23-{[2.6-— AR FX X)) A]IRBEA IR T &
(0.96 g 3.06 mmol) & * £ # & (V) 2-(3H-[1,2,3]= & ¥
[4,5-b]wk oz -3-4)-1,1,3,3-mw F % £ 44(1.28 g~ 3.37 mmol)
$ A& Ao (R)-A B 9% # [1,2-a]%k % (0.54 g 4.28 mmol) -
ABBBETHHERERSS B> BMHKA2-F AW AKX o
o (15 mL)# # - A 6% NaHCO;/6% NaCl(35 mL)#% # A #
Bmk o ARA2-F A w A%k h (50 mLYX®RKXKE - A 6%
NaHCO03/6% NaCl(50 mL)& 1:148 #= NaCl//k (6x15 mL)#t #
AR BB ES - - BLEEEXIOmL)YREERKY 7
LS -

SBED: S BHCz A FPHRmE(13mL) AR LI

48 % B A MmN T B (1 mL)¥ x R HCI(0.47 g - 4.8

NS
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mmol) s ARBFBE THEHREAYWRALESE » 55 28
B%BYXZBBEILS S 'HNMR (400 MHz, DMSO-dq) §
ppm 1.50-2.28 (m, 4 H), 2.83-3.99 (m, 8 H), 4.60-4.93 (br d
J=65 Hz, 1 H), 7.08-7.13 (m, 2H), 7.34-7.41(m, 1H), 7.66-
7.83 (m, 4H), 10.19 (s, 1H), 10.94-11.14 (m, 1H) ; MS

(ESI) m/z 422 (M+H)" -

R #14
N-(2,3-= & X £)-3-[(8aR)-x & % # [1,2-a] % % -
© 2(1H)- % 5 B | ¥ % & &

RRAEAISTHBATAEZREAS > A23-— R X m % R4-
(ZAFTEA)XBERAEHABZALSLS Y 0 '"H NMR (400 MHz,
DMSO-ds) 8 ppm 1.12-2.08 (m, 8H), 2.58-3.12(m, 4H), 4.48
(m, 1H), 7.13 (m, 3H), 7.65(m, 3H), 7.81 (m, 1H); MS
(ESI) m/z 422 (M+H)" -

x #1115
N-(2,5-— & X %)-3-[(8aR)- £, 8 3 [1,2-a] =t = -
2(0H)-% 3 K | ¥ » & B

RRAEHISHBATAMEZREAS > A2,5-Z R X % R 4-
(ZAFR)EABEREHBEZ2HELS Y ° 'H NMR (400 MHz,
DMSO-ds) & ppm 1.30-2.30 (m, 8H), 2.60-2.90 (m, 4H),
4.47 (m, 1H), 7.09 (m, 3H), 7.67(m, 3H), 7.82 (m, 1H) ; MS
(ESI) m/z 422 (M+H)*

X #l16
N-(2,4-= R X %)-3-[(8aS)- £ % 3 [1,2-a] " % -
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2(1H)- & # X | X 5 & B

ERESATBAT A ZES 0 A2,4-— A X BEHENK
26-— R EBARAEHE M AW 0 'H NMR (400 MHz,
DMSO-dg) & ppm 1.26 (m, 2H), 1.67 (m, 2H), 1.85 (m, 2H),
2.06 (m, 2H), 2.87 (m, 2H), 2.99(m, 2H), 4.49 (m, 1H), 7.05
(m, 1H), 7.24 (m, 2H), 7.63(m, 3H), 7.75 (m, 1H); MS
(ESI) m/z 422 (M+H)" -

| X #1117

N-(2-% % £)-3-[(8aS)-x AL % # [1,2-a]l® % -2(1H)-&

AR o sk

SHBA: AERT @108 akK =R F%x(10 mL)
bz 3 (f S A)E TS AO0.521 g 2.18 mmol) ¥ &/ H
e — £ F (4 mL)¥ 2 (S)-A & & 3 [1,2-a] % % (0.250
g>1.98 mmol)s £ F B FTHFERAMS NI - KRB Iv2-
FUEBm(.54g>13.87mmol) s AE R THFERA M RA L
MaRAE HawBENH(—RATHR HMATH/ AT K
=1:10)4h L &2 4 > F B R AILA Y -

$H%B: A F BAZ & ¥ (339 mg 0.84 mmol) ¥ F 4w 2
mL1NHCIARAI mLY & - ##HRLEHEEHY LK
BREERAOMESR  BIHNERAABHRBMAIFZRLS
#% : 'H NMR (400 MHz, DMSO-ds) & 1.60 (m, 2H), 1.99
(m, 4H), 2.95 (m, 3H), 3.67(m, 3H), 4.75 (m, 1H), 7.19 (m,
4H), 7.75(m, 4H), 10.25 (s, 1H), 11.35 (br s, 1H, HC1) ; MS

(ESI): m/z 404 (M+H)Jr °
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X 418
N-(2,4-=— R ¥ £)-3-[(8aR)->x £, sb % ¥ [1,2-a] = 4 -
2(0H)-E& B XX 8 B
RARHISBRATY AEZREA > A 2,4-= F X 82 K 4-
(Z=AFR)XBEREHEZ2HMI/ILS % 'H NMR (400 MHz,
DMSO-ds) 8 ppm 1.26 (m, 2H), 1.67 (m, 2H), 1.85 (m, 2H),
2.06 (m, 2H), 2.87 (m, 2H), 2.99(m, 2H), 4.49 (m, 1H), 7.05
(m, 1H), 7.24 (m, 2H), 7.63(m, 3H), 7.75 (m, 1H); MS
(ESI) m/z 422 (M+H)" -
¥ 4119
3-[(8a8)-7% & wb o& 3 [1,2-a] % -2(1H)- % % £ ]-N-[2-
(ERFR)REIX & B
BRAEXAITHRAT A IER > B2-(ZRATFA)ER %
R2,6-— R EABEREFEZHEILS Y ' H NMR (400 MHz,
DMSO-d¢) & ppm 1.33-1.83 (m, 4H), 2.14-2.25(m, 4H),
2.65-3.07(m, 4H), 4.46 (m, 1H), 7.14 (m, 1H), 7.27 (m,
1H), 7.48 (m, 1H), 7.63 (m, 4H), 7.69 (s, 1H), 7.83 (m,
1H) ; MS (ESI) m/z 454 (M+H)" -
x #20
4-R-2-F-N-(2-% X £)-5-[(8aR)-x & % # [1,2-0] 1
H-2(1H)- 5 5 % | X o & 8%
THRA: AEERT » B30 A NNN-=F &£ 2 & B8 (5
mL)¥ Z2-f-5-(AR&E)4- £ X F & (1.0 g 3.32

mmol) ¥ & & & w2-f X B (1.48 g 13.28 mmol) - £ ¥ B
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THERLG M2 EMEACHKTEG mLYHE - A
1 NHCI(2x13 mL) R 8 # NaCl(13 mL)%k #% A B ER - R &
ARE  HFmE@mLBREREY > F22-R-4-R-5-
{(l-AXxA)A|mBA I XFTHTE -

S HB: A2-f-4-A-5-{[QC-AXA ) A]IRBAIRT
B 7 85 (1.45 g) ¥ &R/ & #o & 8 (6.4 mL) ~ A NaOH(0.398
g 9.96 mmo)R A (6.4 mL)P ziEk - EREBETHH
REMINE - R4 ¥ Hml NHCI(22.8 mL) - | #F
RAWMIONGE - HhBAEAKEEDR - AAKQx4 mL)R kR
EAZHBEFTRAISCTTHE2.58 ° 58 2-8-4-A-5-{[(2-
S RAVEAMEAIEXFH © 'H NMR (400 MHz, DMSO-
de¢) 5 ppm 13.89 (s, 1H), 10.67 (s, 1H), 8.09 (d, J=7.7, 1H),
7.88 (d, J=9.9, 1H), 7.32-7.11 (m, 4H) ; MS (ESI) m/z 346
(M-H)" -

S BHC: ANN-—F AL EHERK6.4 mL)R2-F A w sk
(15 mL)¥ 2 2-f-4-R-5-{[Q-REXA)BERA]ImBL}IRT
8 (0.9 g 2.59 mmol) & » # & 8 (V) 2-(3H-[1,2,3]= 4 #
[4,5-b]w =2 -3-%)-1,1,3,3-w F % & 4%(1.08 g~ 2.85 mmol)
A A 2-F A w £k k(4 mL) ¥ 2 (R)-A &% 5 [1,2-
alw % (0.46 g 3.68 mmol) s ARKEE THARRD
"R BMA2-FAWHR%% (15 mL)H 2 - A 6% NaHCO3/6%
NaCl(10 mL) # A # &% > B A2-F A w &%k (15 mL)

B K B o B 6% NaHCO3;/6% NaCl(10 mL) & 4 #v
NaCl(2x10 mL)%h # @& A XA BB > BHMAKRE - B8 L
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B2 (2x10mL)IR 45 % 64 > F 2 2L bS 4 -

T BD: a5 BCx AN PHRmeBEBQRSmL) A% &I
o 48 B A AN L B (1 mL) ¥ 2 # HCI(0.29 g » 3.0
mmol) - AERBE THRH LS 3004 » L £ & BEK
EER - -ALBEAKAEY BLLEAEZEZRETRERTE
® o FE RISz BEBKEBE . 'H NMR (400 MHz,
DMSO-ds/D;0) & ppm 8.28-7.65 (m, 2H), 7.50-7.07 (m,
4H), 4.71 (br d, J=65.4, 1H), 4.2-2.8 (m, 8H), 2.33-1.38 (m,

© 4H) ; MS (ESI) m/z 456 (M+H)" - £ BB 4 F » U R &
# X g A Cu-Kai(x=1.5406o Mgk 28 0B - 4448
FBAERAREHARRNIEMNBREZAEEHREANE - B
NISTR RS BRERE - ANLEKHTHAUREILHSB S
FE2H MG SR ER0£0.1E ) F ¢ 8.0 14.9~ 15.7

16.4~21.0~22.0~22.8 -

x #21
N-(3-8 F %£)-3-[(8aS)-X S % # [1,2-a] % -2(1H)- £
BREIXRESRE

ERETHIATERATHEZIRESF > A3- X8 H% K2,6-=
AABRRYEHELEILAS Y ¢ '"H NMR (400 MHz, DMSO-dy)
Svppm 1.27-2.05 (m, 8H), 2.80-3.15(m, 4H), 4.49 (m, 1H),
7.08 (m, 3H), 7.27 (m, 1H), 7.66 (m, 3H), 7.85 (m, 1H),
10.61 (br s, 1H) ; MS (ESI) m/z 422 (M+H)"

x #122
(8aR)-2-[3-({4-[R (4-A X X)F A% $-1-K)ss L)%
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P A A Ko E I (1,2-0]% % "

i A E Bl1% %A‘?FﬁiZﬁﬁ’Fﬁl(%m A)F

Ay 2(1EB)VERA-(ZAFR)EABERAEGRABLE Y
'H NMR (500 MHz, DMSO-d¢) 8 ppm 1.20-1.40 (m, 2H),
1.60 (m, 3H), 1.80-2.20 (3H), 2.35 (m, 4H), 2.90-3.10 (m,
8H), 3.20 (m, 1H), 4.45-4.60 (m, 1H), 7.10 (m, 4H), 7.39
(m, 4H), 7.63 (br s, 1H), 7.80 (m, 3H) ; MS (ESI) m/z 581
(M+H)" -

x #23

(8a8)-2-[3-({4- [ U-REX)FT A% %-1-B} @& L) ¥

VoEE KN R [1,2-a] %

R EBATBAT A ZREA > ALI-(BUA-RAXE)T
A )k E(1% E)RR26-—AEXBREHEZALL S 'H
NMR (400 MHz, DMSO-dg) & ppm 1.59 (m, 2H), 1.69 (m,
2H), 1.91 (m, 2H), 2.07 (m, 2H), 2.33 (m, 4H), 2.93 (m,

4H), 3.02 (m, 2H), 3.52 (m, 2H), 4.39 (s, 1H), 4.49 (m, 1H),

7.08 (t, 4H, J=8Hz), 7.37 (t, 4H, J=8Hz), 7.66 (s, 1H), 7.77
(m, 2H), 7.80 (m, 1H) ; MS (ESI) m/z 581(M+H)" -
x #1 24
(8aR)-2-3-[4-— (X FHA RS- 1-R)R@ER]|XTHEEIN
£, k% 3 [1,2-a]% %

EREWITHAT iz AF > AL-—RXFEA%R%(F
EIRRA(ZATRAIE B AL B EELLAH 0 'HNMR
(500 MHz, DMSO-d¢) 8 ppm 1.20-1.40 (m, 2H), 1.63 (m,
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3H), 1.80-2.16 (3H), 2.35 (m, 4H), 2.92-3.20 (m, 8H), 3.40-
3.55 (m, 1H), 4.45-4.62 (m, 1H), 7.15 (m, 2H), 7.25 (m,
4H), 7.38 (m, 4H), 7.62 (br s, 1H), 7.80 (m, 3H) ; Ms (ESI)
m/z 545 (M+H)" o
K #125
N-(3-f X %)-3-[(8aR)-7 & % 3 [1,2-a] % -2(1H)- %
S §.- Y0
EREXISHMATHAEZRAE > A3-REBAERI(=
AT R )EAmAEHELHELS 4 0 '"H NMR (400 MHz,
DMSO-ds) 8 ppm 1.27-2.05 (m, 8H), 2.80-3.15(m, 4H), 4.49
(m, 1H), 7.08 (m, 3H), 7.27 (m, 1H), 7.66 (m, 3H), 7.85 (m
1H), 10.61 (br s, 1H) ; MS (ESI) m/z 421 (M+H)" »
X #126
N-(2,2-=— % % T %)-3-[(8aR)-~ £, % % [1,2-a] " & -
2(1H)- A # % | X 5 & B
o RRATHITBATHEZEAS » A22-— XA w1k
E)IRRI(ZATAR)ABRAEABR AL S - '"HNMR

2

(500 MHz, DMSO-d¢) 8 ppm 1.10 (m, 1H), 1.36 (m, 1H),
1.50-1.90 (m, 5H), 1.95-2.15 (3H), 2.80-3.40 (4H), 3.98 (t,
.lH, J=8 Hz), 4.46-4.58 (m, 1H), 7.16 (m, 2H), 7.26 (m,
8H), 7.63 (m, 2H), 7.72 (br s, 1H), 7.82 (m, 2H) ; MS (ESI)
m/z 490 (M+H)" -
x #1127
3-[(8aR)-7 & u & H [1,2-a]% % -2(1H)- % & % ]-N-[2-
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(ZERTFTR)REIXREE

ERRMISHAY ML Z RS R2(ZA T £)EBA
RA-(ZRFPA)EB R L B2 ML S 4 'HNMR (400
MHz, DMSO-d¢) & ppm 1.33-1.83 (m, 4H), 2.14-2.25(m,
4H), 2.65-3.07(m, 4H), 4.46 (m, 1H), 7.14 (m, 1H), 7.27
(m, 1H), 7.48 (m, 1H), 7.63 (m, 4H), 7.69 (s, 1H), 7.83 (m,
1H) ; MS (ESI) m/z 454 (M+H)" -

K 4] 28
(828)-2-(3-[(4-— X F AR B-1-B)R B A X FaAIA
8, b =g 3 [1,2-a] %

EREBATBAFPAHEZEASF > AL-—XFEARR(1E
F)B K2,6-— R EBMAEHZEIALAS Y 1 '"H NMR (400
MHz, DMSO-d¢) & ppm 1.27 (m, 2H), 1.63 (m, 2H), 1.91
(m, 2H), 2.08 (m, 2H), 2.37 (m, 4H), 2.94 (m, 4H), 3.02 (m,
2H), 3.54 (m, 2H), 4.30 (s, 1H), 4.53 (m, 1H), 7.16 (1, 2H,

J=8Hz), 7.24 (t, 4H, J=8Hz), 7.35 (d, 4H, J=8Hz), 7.66 (s,

1H), 7.77 (m, 2H), 7.80 (m, 1H) ; MS (ESI) m/z 545
(M+H)" -
x #5129
N-(3,3-— % % & %)-3-[(8aR)-> £ "% 5 [1,2-a] " % -
2(0H)- 5 5 A | X st 8 B
EREHB IS BAF RS A33-= KA A-1-8(]
BB R(ZATA)EBRAE A B A4S 'H NMR

(500 MHz, DMSO-d¢) & ppm 1.15 (m, 1H), 1.38 (m, 1H),
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1.50-1.90 (m, 5H), 1.96-2.10 (m, 3H), 2.62 (m, 2H), 2.78-
3.10 (m, 3H), 3.42 (m, 1H), 3.97 (t, 1H, J=8 Hz), 4.46-4.58
(m, 1H), 7.16-7.26 (m, 10H), 7.62 (m, 2H), 7.70 (br s, 1H),
7.80 (m, 2H) ; MS (ESI) m/z 504 (M+H)"
¥ #1130
N-(3,3-— % % & #%)-3-[(8aS)- £ % # [1,2-a] * = -
2(0H)-A A 1 X & Bk
EREFATBRATHEZEAF > A33-— XA &H-1-8(1
TEIRAR2,6-— A XA EBEZEMILAS Y 0 'H NMR (400
MHz, DMSO-d¢) & ppm 1.25 (m, 2H), 1.68 (m, 2H), 1.85
(m, 2H), 2.03 (m, 2H), 2.11 (m, 2H), 2.66 (m, 2H), 2.99 (m,
2H), 3.09 (m, 2H), 3.97 (m, 1H), 4.52 (m, 1H), 7.14 (t, 2H,
J=8Hz), 7.19 (d, 4H, J=8Hz), 7.24 (t, 4H, J=8Hz), 7.65 (m,
2H), 7.70 (s, 1H), 7.80 (m, 2H) ; MS (ESI) m/z 504
(M+H)"
% 4131
N-(2,2-=— X X T %)-3-[(8a8)-7 & %% 3 [1,2-a] & -
2(00N)-A B R 1 X m &R
ERETHATHAT Uz AF > A22-— %A%
E)ORKR26-— R XM AEBRERAELAS Y © 'H NMR (400
MHz, DMSO-d¢) & ppm 1.37 (m, 2H), 1.53 (m, 2H), 1.83
(m, 2H), 2.03 (m, 2H), 2.84 (m, 2H), 2.99 (m, 2H), 3.39 (m,
2H), 4.10 (m, 1H), 4.52 (m, 1H), 7.18 (m, 2H), 7.29 (m,
8H), 7.64 (m, 2H), 7.74 (s, 1H), 7.83 (m, 2H) ; MS (ESI)
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m/z 490 (M+H)"
X 4132
4-§.-3-[(8aR)- & =% 3 [1,2-a]w % -2(1H)-% # & ]-N-
4-(ZERFE)REI|ZAREBE

B 2-f-5-(R =2 A)E F&HO.51 g> 2.0 mmol) ¥ & fuw =
£ FH(10 mL) s 2 =8 A (1.5 mL)RA —MFHNN-=F K7
Bk - AT B THERLLAYMIB MAERGERSYVEEE
ML _BmE FE2-AR-S-(AmEBA)RKTER - ZABDF
V-G 3

AEB T 810080 8K R FRGOmL)¥ 2 42
£-5-(ABA)ERTHEAQC mmo)TEBR BN =R F K
(4 mL) ¥ =z (R)- N\ & % % 3 [1,2-a] % & (0.252 g » 2
mmol) o K % 7 Jv 5 5 49 (0.46 g 4.4 mmol) - £ £ R T &
BRAOHBARE MABRIREBR AT BAwmi(=

WORA)E M (3.22 g 20 mmol) s ETOCTFTHHREM B

S 4 A E BT A m #4021 g 2 mmol)R F B (S
mL) - $#H 24 H305 4 MABELESE - HawB
(LB Lt M#iEFE/LBEIE=1:10)&LEktstdH &
2] 74L& % : 'H NMR (500 MHz, DMSO-d¢) 8 ppm 1.30
(m, 1H), 1.55 (m, 1H), 1.70-2.00 (m, 4H), 2.60 (m, 2H),
2.80-3.50 (m, 4H), 4.40-4.60 (m, 1H), 7.30 (m, 2H), 7.62
(m, 2H), 7.82 (m, 3H), 11.00 (br s, 1H) ; MS (ESI) m/z 488
(M+H)"
x 1 33
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N-[2-(4-R X X)T £]-3-[(8a8)- £ % 3 [1,2-a] " % -
20H)- A R A X m & B
EREHRITBAFT A ZREZAF > A2-4-RER) B
FEI)RKR26-—RAEXBERYEHBEAMILS S 'H NMR (400
MHz, DMSO-ds) & ppm 1.24 (m, 2H), 1.64 (m, 2H), 1.86
(m, 2H), 2.06 (m, 2H), 2.67 (m, 2H), 2.88 (m, 2H), 2.98 (m,
2H), 3.43 (m, 2H), 4.52 (m, 1H), 7.07 (t, 2H, J=8Hz), 7.19
(t, 2H, J=8Hz), 7.65 (m, 2H), 7.74 (s, 1H), 7.82 (m, 2H) ;
© MS (ESI) m/z 432 (M+H)" -
x #]34
2-R.-5-[(8aR)-5x & =& 3 [1,2-a]" % -2(1H)-% % £ ]-N-
[4-(Z A FR)XE X 8 B
EARTHI2YAMEZEAS > A4-A-3-(ABHBA)ETH
BER2-AS-(Am®BA)XFRALHERLALLLSY @ 'H
NMR (500 MHz, DMSO-ds) 6 ppm 1.40-1.60 (m, 2H), 1.80-
P 2.05 (m, 4H), 2.75 (m, 2H), 2.95-3.50 (m, 4H), 4.20-4.45
(m, 1H), 7.30 (d, 2H, J=8 Hz), 7.62 (d, 2H, J=8 Hz), 7.78
(m, 2H), 8.15 (s, 1H), 11.10 (br s, 1H) ; MS (ESI) m/z 488
(M+H)" -
x #135
(8a8)-2-(3-{[4-(4- A X B )R %-1-R R BA)EXFEA)
A B g [1,2-a] %
ERREPAT AT REZREAF > AL-G-R XA )% %1
EEIRAR26-— A X HREBREMILLS S '"H NMR (400
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MHz, DMSO-d¢) & ppm 1.20 (m, 2H), 1.63 (m, 2H), 1.86
(m, 2H), 2.07 (m, 2H), 2.88 (m, 2H), 2.93 (m, 2H), 3.06 (m,
4H), 3.14 (m, 4H), 4.52 (m, 1H), 6.93 (m, 2H), 7.04 (m,
2H), 7.72 (s, 1H), 7.75 (m, 2H), 7.85 (m, 1H); MS (ESI)
m/z 473 (M+H)"
K #1136
N-1,1"-8 % -2-%-3-[(8aS)-7 £ =% 3 [1,2-a] % -
2(1H)-% B X | X ot & B

BEREMNITBATHAEZRER > ABX-2-BBR2,6-—

S XA YBEZMIiLLS Y - 'HNMR (400 MHz, DMSO-ds)

8 ppm 1.26 (m, 2H), 1.67 (m, 2H), 1.83 (m, 2H), 2.05 (m,
2H), 2.85 (m, 2H), 2.99 (m, 2H), 4.50 (m, 1H), 7.04 (m,
1H), 7.28 (m, 8H), 7.57 (m, 4H), 9.65 (s, 1H) ; MS (ESI)
m/z 462 (M+H)"
x # 37
3-(AN B -2H-wk sz 3 [1,2-a] " %-2-FE B X )-N-[4-(Z R T
B)RE X Rl &

SHMA: EEBR T @ANN-—FRAL8EEQRO mL)¥ 2
(A ABA)EFH LEM.0g > 16.08 mmol) ¥ & & & v d-
(Z R ¥ )% (037 g» 643 mmol)s A EBTFTHH#+ RS
2508 > BMEA A LB CTE(3 mL)#% - A1 N
HC1(2x60 mL) & 41 o NaCl(60 mL)% #% HF AR - REF
BB AmLEMG mL)BEESRAH - 7 283-({[4-(= R
FPRIXAIBRAImGBA)RTH®MLE -
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THRB: @ S BRAZXZ AW T RAH T (25 mL) »

NaOH(1.93 g~ 48.3 mmol)® K (25 mL)¥ 2 &% - £ B

ETHHREHLIS) G - RSB FEBHF ML N
HCI9S mL) B AR KRB E THHFR A YRR - £ dBE
M EBE R > AAKCx20 mL)% #% B & A 2R ETFNLISCT
R RAE  FIA{4-EATERI)EREAIBRA B R )XY
& : 'H NMR (400 MHz, DMSO-d¢) & ppm 7.28 (d, J=8.4
Hz, 2H), 7.62 (d, J=8.5 Hz, 2H), 7.71 (t, J=7.8 Hz, 1H),
8.03 (ddd, J=7.8, 1.9, 1.1 Hz, 1H), 8.15 (dt, J=7.8, 1.4Hz,
1H), 8.34 (t, J=1.7Hz, 1H), 10.98 (s, 1H), 13.54 (s, 1H) ;
MS (ESI) m/z 344 (M-H) -

S BC: GMNN-—FRA 8RGO mL)R2-F £ w & %
BOOmL)F 23-({[4-(ERFR VXA IRAIZBA)RT &
(4.35 g 12.6 mmol) & > # # 8 (V) 2-(3H-[1,2,3] = =4 #
[4,5-b]= o2 -3-4)-1,1,3,3-w F & £ 4%(5.27 g 13.9 mmol)
TR ml4-— R EE[4.4.0]18%5(2.47 g 17.6 mmol) -
BERBRTHHERESN2.5/) 0 > BREKA2-FA® A%
(57 mL)# ## - B 6% NaHCO3;/6% NaCl(35 mL)% # # # &
w0 B A2-F A w R %% (50 mL)YXRKE - B 6%
NaHCO3/6% NaCI(50 mL)& 1:148 v NaCl/% (6x15 mL)#% #
A#RE BB RE  BLERSOmL)Es R4 F
AL -

FHD: 3 HBCLEH T H M TEN00 ML) BREH%E
1548 & B & /m»M T 82 mL)¥ 2 jE HCI(1.6 g 16.2
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mmol) s £ EAE THHAEASHIS W - FhBEUKE
Blg o Ae8B(SmL)R#BLASSCTHERR #2128
MEMA2ZEEILS  'H NMR (400 MHz, DMSO-dg) &
ppm 1.23-1.99 (m, 6 H), 2.79-3.65 (m, 8 H), 4.53 (s, 1 H),
7.31 (d, J=8.4 Hz, 2H), 7.61 (d, J=8.4 Hz, 2H), 7.66-7.72
(m, 2H), 7.91-7.93 (m, 2H), 11.07 (s, 2H) ; MS (ESI) m/z
468 (M+H)" - £ B B % # F > X R # # X # A Cu-
Kal(A=1.54060 A )z S S 4 4 B - e R BEFERE
HAEERRIEMBREZAEEXARMNS - ANISTR 24
BRERE AN LEXKATHREZISAB NI ZHAS
4 % 4 B (20201 )4 F © 6.2~ 12.8~15.2~15.7~ 17.5~

18.8 ~ 20.3 -
X 4138
3-(N B -2H- w2 # [1,2-a] 2 #-2-A B X)-N-3-(ZA T
E)RE X o & B

AEBT 10080 K=K TF %50 mL)¥ 2 3-
(f 7 A)X F8A(036 g° 1.5 mmo) ¥ &/ H i =
¥ 42 (4 mL)¥P 2 N\ & -1H-"% o2 3 [1,2-a] % (0.21 g 1.5
mmol) o k§ % & ho 5% B 49 (0.32 g 3 mmol) - £ B T H#F
RAHSIE c BMAEHFHI(ZRATFE)REEI g 18
mmol) - £ B FHFE R A M58 > K1#%& & wax 8 4 (0.32
g 3 mmol)R F&# (S mL) ## R 45#H2004 > HABE
Bl  BawBRWN(FE/LBTE-=1:10)&1 & &
M o> 13 8 EILAS 4 ¢ 'H NMR (400 MHz, DMSO-ds) §
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ppm 1.00-1.27 (m, 3H), 1.42-2.10 (m, 7H), 2.70-3.40 (m,
4H), 4.25-4.40 (m, 1H), 7.40 (m, 3H), 7.50 (m, 1H), 7.70
(m, 3H), 7.85 (m, 1H), 10.80 (br s, 1H) ; MS (ESI) m/z 468

(M+H)"
X #139
N-(2-% FR)-3-(N8-2H-% % # [1,2-a] s 5-2-% 3 %)
X B8R
RRARPIIBFPAHEZIRERS > RA2-RAEABESRI-(Z 4

o E)EABREHBRHEiS Y '"HNMR (400 MHz, DMSO-dy)
6 ppm 1.05-1.30 (m, 3H), 1.45-1.70 (m, 4H), 1.80-2.10 (m,
3H), 2.70-3.40 (m, 4H), 4.30-4.40 (m, 1H), 7.17 (m, 2H),
7.22(m, 2H), 7.63 (m, 3H), 7.80 (br s, 1H), 10.20 (br s,
1H) ; MS (ESI) m/z 418 (M+H)"
X #1 40
N-(4-f X E)-3-[(4-hBx-1- R kog-1-F ) L)%
A& Bk
EERBT  ®I05p887AH KR 7 %10 mL)+ = 3-
(R=mE X)X 78 £(0.178 g 0.746 mmol) ¥ £ 18 & fu
—RF R mL)F 2 4-(bB oz -1-4 )k = (0.115 g+ 0.746
mmol) - Kg 4 & /v 5 8 44 (0.277 g 2.61 mmol) - £ ¥ B F
BRSSP - MBS me-5 X B (08 g 7.5
mmol) - £ ¥F B THHRLAYWBRE - M%EH W 7F B (5
L) #6200 HMAEBAELEE BhowBi
(LB TE  BMBEFHE/CHECTE=1:10)&x8H 3
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2|42 it A % © '"H NMR (400 MHz, DMSO-ds) 8 ppm 1.37
(m, 2H), 1.73 (m, 6H), 1.93 (m, 2H), 2.63 (m, 4H), 2.96 (m,
2H), 4.25 (m, 1H), 7.08 (m, 4H), 7.62 (m, 3H), 7.79 (m,
1H) ; MS (ESI) m/z 432 (M+H)" -

K 4l 41
N-2%-3-[(4- g -1-RARZ-1-B)B K| X R &K
ERAEBAOTEZRAE  AEBESRI-AEBREREHS
1 st 4 % : 'H NMR (400 MHz, DMSO-d¢) & ppm 1.38
(m, 2H), 1.74 (m, 6H), 1.93 (m, 2H), 2.74 (m, 4H), 2.93 (m,
2H), 4.25 (m, 1H), 7.07(m, 3H), 7.23 (m, 2H), 7.62 (m,

3H), 7.81 (s, 1H) 5 MS (ESI) m/z 414 (M+H)" -
X 4] 42
3-[(4- B R-1-Ekg-1-F2)BB]-N-4-(ZRFHE)X
X o &
EREPAOFmEZREAF > A4-(ZRTF H)XBEHE R4
fEmAEBEAILS Y 0 'HNMR (400 MHz, DMSO-ds)
5 ppm 1.37 (m, 2H), 1.74 (m, 6H), 1.93 (m, 2H), 2.66 (m,
4H), 2.9 (m, 2H), 4.28 (m, 1H), 7.24 (m, 2H), 7.62 (m, 5H),
7.75 (m, 1H) ; MS (ESI) m/z 482 (M+H)" -
¥ #5143
3-[(4-hBok-1-Fkog-1-B)BE]-N-B3-(ZRTF H)X
ESE R 8. ¥
B REFAOT Iz EAE > A3-(ZARTEA)REH KR4
FEmA Y HEAMILS 4 'HNMR (400 MHz, DMSO-ds)
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8 ppm 1.51 (m, 2H), 1.84 (m, 6H), 2.07 (m, 2H), 2.86 (m,
4H), 3.05 (m, 2H), 4.43 (m, 1H), 7.44 (m, 4H), 7.68 (m,
3H), 7.87 (m, 1H), 10.81 (br s, 1H, NH) ; MS (ESI) m/z 482
(M+H)" -
K ) 44
N-3-f X £ )-3-[4-wBwg-1-Kkozg-1-X )R A X5
&
TRAEFAOOFT MLz AEF > A-AEABSRI-LERR
% 42 M1 4 % : '"H NMR (400 MHz, DMSO-ds) & ppm
1.60 (m, 2H), 1.88 (m, 6H), 2.07 (m, 2H), 2.84(m, 4H), 3.07
(m, 2H), 4.43 (m, 1H), 6.91 (m, 3H), 7.29 (m, 1H), 7.65 (m,
2H), 7.74 (s, 1H), 7.87 (m, 1H), 10.85 (br s, 1H NH) ; MS
(ESI) m/z 432 (M+H)" »
X Bl 45
N-2-f X %)-3-[4- % B R-1-Bhg-1-R)B XX &
P & B
EAERTHAOFRAEZIERS > A2-AXBRBHR4-AR
B AR AERAEAITEBY IR A RY B I BB S
MK zZHEIiL4 4 0 '"HNMR (400 MHz, DMSO-ds) & ppm
1.61 (m, 2H), 1.89 (m, 6H), 2.10 (m, 2H), 2.80(m, 4H), 3.04
(m, 2H), 4.48 (m, 1H), 7.19 (m, 4H), 7.65 (m, 3H), 7.79 (m,
1H), 10.25 (s, 1H), 11.09 (m, 1H) ; MS (ESI) m/z 432
(M+H)" -

X #1146
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3-(1,4"-B ok w-1"-B B E)-N-(4-R R B )X sl Bk

ATEBET  &1058 N &K K F K (80 mL)¥ 2 3-
(f.7% 8 %)X 7 &8 £(0.359 g 1.5 mmo) ¥ & & & w2t =
£ F (4 mL)¥ 21,4'-%B 9% %€ (0.252 g 1.5 mmol) - B #&
A 4M0.32 g3 mmol)s EEEBRBTHRHFRSHSD
B oo [E48 A md-F KB (1.167 g 10.5 mmol) - £ & T %
HasSHm3n o KMk A e BMm(0.32 g 3 mmol)R F & (5
mL) - ## R4 H205 4  MABELRE HawBE
(Lot BMeEPE/CEBELE=1:10)&LERDN &
2|42 1 A 4 © 'H NMR (400 MHz, DMSO-d¢) 8 ppm 1.40-

1.90 (m, 10H), 2.60-3.40 (m, 8H), 4.45 (m, 1H), 7.08 (m,
4H), 7.62 (m, 3H), 7.78 (m, 1H) ; MS (ESI) m/z 446
(M+H)" -
x 41 47
3-(1,4'-B R 2-1"- BB E)N-Q-REE)X R &R
EREBACT R Z2AF  A2-AXABEERI-AXER
4 EIL A% '"H NMR (400 MHz, DMSO-ds¢) & ppm
1.35-1.90 (m, 10H), 2.50-3.30 (m, 8H), 4.43 (m, 1H), 7.10
(m, 3H), 7.22 (m, 1H), 7.60 (m, 3H), 7.79 (m, 1H); MS
(ESI) m/z 446 (M+H)" o
X 548
3-(1,4"-BRE-1"-E R E)-N-G-AXB)X &
ERAEBACT Lz RF AAREERI-AXER
% %42 iS4  '"H NMR (400 MHz, DMSO-ds) & ppm
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1.30-1.90 (m, 10H), 2.50-3.20 (m, 8H), 4.42 (m, 1H), 6.82
(m, 3H), 7.21 (m, 1H), 7;63 (m, 3H), 7.82 (m, 1H): M
(ESI) m/z 446 (M+H)" -
x #7149
3-(1,4"-B R R-1"-"BAHE)N-H-(ZRATFE)XR]X &
L
R EHFA6FPHEZRBE > R4-(Z R TF E)X B K4-
AEBmAEHAZAEALSY 0 '"H NMR (400 MHz, DMSO-dq)
8 ppm 1.30-1.85 (m, 10H), 2.50-3.15 (m, 8H), 4.46 (m, 1H),
7.20 (d, 2H, J=8 Hz), 7.57 (d, 2H, J=8 Hz), 7.62 (m, 2H),
7.72 (s, 1H), 7.85 (m, 1H) ; MS (ESI) m/z 496 (M+H)"
¥ #1150
(8aR)-2-{[3-({4-[H 4- A X E)F X2 ]%R$-1-X}BR X)X
A%k & RN R g [1,2-0] %%
£ E R
o (Ra 8 A )% F & £(0.359 g> 1.5 mmol) ¥ & 12 & > =
ARFRME mL)F 2 1-(F4-FEXE)F X)%%(0.433 g» 1.5
mmol) - B§ %% 7 v 5k B 49 (0.64 g > 6 mmol) - &£ F B F ##

T @104 @7 &Kk =& F &G40 mL)¥ 2 3-

RAMBR - KA S Am(R)- A & %% # [1,2-a] % & (0.208
g>l.6S5mmol)- AMA THRBFRLMH200 48 > EEELEZT
BFHH3E c S TFTEGS mL) HHERSH205 480 ¥
BRBREALRSE HROPBENH(LRTLE/FEHE= 20:1)& 1t
Berd 0 5B E ML Y 0 '"H NMR (500 MHz, DMSO-ds)

o ppm 1.09 (m, 1H), 1.55 (m, 2H), 1.72 (m, 1H), 1.90 (m,
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4H), 2.10 (m, 1H), 2.20-2.50 (m, 6H), 2.90 (m, 2H), 3.58-
3.78 (m, 4H), 4.42 (s, 1H), 7.12 (m, 4H), 7.42 (m, 4H), 7.71
(m, 3H), 7.80 (m, 1H) ; MS (ESI) m/z 581 (M+H)" -
x 6151
(828)-2-{[3-({4-[M 4-R X 2)F E]|%n-%-1-B} R 5)¥
A1 AN £ g i [1,2-a] %

AEET > &I10586070 8K =R F X0 mL)¥ X 3-
(R 8 E)X F &8 £(0.474 g 1.981 mmol) ¥ & & & w7
R TR mL)P 2 1-(A-REXE)F E)% %0571 g

1.981 mmol) - K574 % s B 4 (0.64 g> 6 mmol) - £ ¥ &

THHALAMBEBRE - KD W (S)- N &®nE i [1,2-a]n %k
(0.250 g+ 1.981 mmol) - £ @ #H FHR LA S 20548 - B

44 FRTHRMH38 - Hw PEGS mL) BHR %20

S

e MK BREBLREE  HAwBEMNH(TLELE/TE=
20: 1) 1L 42 4 > 43 B 42 M4 4 4 © 'H NMR (400 MHz,
DMSO-d¢) & ppm 1.07 (m, 1H), 1.55 (m, 2H), 1.71 (m, 1H),
1.95(m, 4H), 2.08 (m, 1H), 2.28 (m, 3H), 2.39 (m, 3H), 2.85
(m, 1H), 2.92 (m, 1H), 3.57 (m, 2H), 3.74 (m, 2H), 4.45 (s,
1H), 7.13 (m, 4H), 7.45 (m, 4H), 7.66 (s, 1H), 7.70 (m, 2H),
7.80 (m, 1H) ; MS (ESI) m/z 581 (M+H)" -
x # 52

(8aR)-2-({3-[4-—%FE%$-1- )R A IX X 58 %)

| A B m g [1,2-a] %
ERERSOFAMLzAEF AL-—RXF EARAHRLI-(B
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4-AREAB)FHR)RE2REBE2HiS % '"H NMR (500
MHz, DMSO-ds) & ppm 1.07 (m, 1H), 1.57 (m, 2H), 1.72
(m, 1H), 1.92 (m, 4H), 2.09 (m, 1H), 2.25-2.50 (m, 6H),
2.90 (m, 2H), 3.60-3.78 (m, 4H), 4.39 (s, 1H), 7.18 (m,
2H), 7.30 (m, 4H), 7.62 (m, 4H), 7.70 (m, 3H), 7.80 (m,
1H) ; MS (ESI) m/z 545 (M+H)"*

¥ #53
N-(2,2-— %X & 2 £)-3-[(8aS)- £ &5 3 [1,2-a] = % -
© 2(1H)- X 8 A1 X F & B
EREASITAHEZRBAE > A22-— XA BB RL1-(4
4-REXE)FE)R S REFBEE2 LS '"H NMR (400

MHz, DMSO-ds) & ppm 1.20 (m, 1H), 1.61 (m, 2H), 1.75

(m, 1H), 1.98(m, 4H), 2.10 (m, 1H), 2.25 (m, 1H), 2.92 (m,

2H), 3.54 (m, 1H), 3.71 (m, 1H), 3.92 (m, 1H), 4.43 (m,

1H), 7.19 (m, 2H), 7.32 (m, 8H), 7.70 (m, 1H), 7.84 (m,

o 1H), 8.00 (m, 2H), 8.83 (m, 1H) ; MS (ESI) m/z 490
(M+H)"

X #154
(8a8)-2-(3-[4-— X FE%K%-1-B)B A ]|X A )5E L)
N 8 g [1,2-a] %

ERAEHFSITAREZERF > AL-— X FRARKAEHR1-(4

G-REXE)FR)REREHBE2HEILS Y © '"H NMR (400

MHz, DMSO-ds) & ppm 1.10 (m, 1H), 1.46 (m, 1H), 1.56

(m, 2H), 1.92(m, 2H), 2.12 (m, 1H), 2.22 (m, 1H), 2.56 (m,
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1H), 2.81 (m, 2H), 3.76 (m, 1H), 3.98 (m, 9H), 4.36 (s, 1H),
7.17 (m, 2H), 7.29 (m, 2H), 7.52 (m, 4H), 7.72 (m, 1H),
7.97 (m, 1H), 8.16 (m, 1H), 8.65 (m, 3H) : MS (ESI) m/z
545 (M+H)" -
x #155
N-(3,3-— % £ & %)-3-[(8aS)-x & w % 3% [1,2-a] 1 % -
2(1H)- % s B A X 7 & &

EREMSITHREZREF > A3I-_FXAR-1-BB KL
(#(4-FLXEA)F A)k2 R B H B A& % 1 'H NMR (400
MHz, DMSO-d¢) & ppm 1.21 (m, 1H), 1.61 (m, 2H), 1.76
(m, 1H), 2.03(m, 4H), 2.34 (m, 3H), 2.93 (m, 2H), 3.22 (m,
2H), 3.61 (m, 1H), 3.76 (m, 1H), 4.04 (m, 1H), 7.18 (m,
2H), 7.32 (m, 8H), 7.75 (m, 1H), 7.88 (m, 1H), 8.16 (m,
2H), 8.88 (m, 1H) ; MS (ESI) m/z 504 (M+H)" -

x 456
N-[2-(4-R % £)T £]1-3-[(8a8)-x & =& 3 [1,2-a] % % -
2(1H)- A s 68 X | X F & Bk

EREMSI PR EAE - B2-(4-RER)T BB KL
(B (4-FEA)FR)%k3 R B HEAALSH ° 'HNMR (400
MHz, DMSO-d¢) & ppm 1.22 (m, 1H), 1.62 (m, 2H), 1.77
(m, 1H), 2.03 (m, 4H), 2.32 (m, 1H), 2.91 (m, 4H), 3.49 (m,
2H), 3.62 (m, 1H), 3.76 (m, 1H), 7.10 (dd, 2H, J=8, 9 Hz),
7.28 (dd, 2H, J=8, 11 Hz), 7.74 (m, 1H), 7.89 (m, 1H), 8.13
(m, 2H), 8.85 (m, 1H) ; MS (ESI) m/z 432 (M+H)" -
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x #157
3-[(8aR)-5x & %t & 3 [1,2-a]u%-2(1H)- 5 # £]-N-
[(18)-2-38 R -1-F X T R | X s s i

EERT  E1058An &K= FKM0 mL)+ = 3-
(R 8 E)X F 8 £(0.359 g 1.5 mmol) ¥ £ 1¢ & Ao 1 =
AFHRE mL)F 2 (R)- N\ &k H[1,2-a]+%(0.189 g> 1.5
mmol) « K§ % 7 /o 5% B 49 (0.48 g 4.52 mmol) - £ B F
HHEREDBRE MBS MWANN-—F % F & ¥ (10 mL)
T2 (S)-2-M A-2-X X L8 (0.274 g 2.0 mmol) - £ E &
THRHRESH4E - EA S FEG mL) #4549 20
nHE - MABEALRSE RowBEN(FTEE/ZDATKR
=1:12)4 1 B 44 > F 2/ 2 MMt 4& % © 'H NMR (500 MHz,
DMSO-ds) & ppm 1.30 (m, 1H), 1.60-2.10 (m, 6H), 2.80-
3.10 (m, 4H), 3.40 (m, 3H), 4.25 (m, 1H), 4.40-4.60 (m,
1H), 4.82 (t, 1H, J=4 Hz), 7.10 (m, 5H), 7.44(m, 2H), 7.60
(s, 1H), 7.65 (m, 1H), 8.30 (d, 1H, J-7 Hz) ; MS (ESI) m/z
430 (M+H)" -

x #1158
4-8-2-R-N-(2-f X £)-5-[(8a5)-~ £ % % 3 [1,2-a] %
B -2(1H)-% 5 B X »% & &

P RBA A2-R-5-(RAEBA)4-F X FEL(1.092 g 4.0
mmol) ¥ FH iw — & F 4 (10 mL) ~ Z — & £ (2.8 mL) & — /I
MNN-—FETHE AZAZBETHEERABRE - H4EE

BReW FH2-R-5S-(ABBR)4-AXTHA L8F
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BB ER -

ATBRT 810048070 & K=K FH% (100 mL)¥ 248
2-F-5- (R A)4-A X F B A4 mmol) ¥ & 1% F Ao it =
£ F 5 (10 mL)¥ 2 (S)-A & bes 3 [1,2-a]% 5 (0.505 g 4
mmol) - K % % Ao 5 8 49 (0.933 g 8.8 mmol) - £ E & T
BPEROYWHBR  MAHSEAZFREBSLR KT K
H A fu#n =R FHEGO mL) ¥ 2 2-f X 8k (4.44 g 40
mmol) - £ B FHF R A M4 o sb &F F Av s B 5 (0.42
g’ 4 mmol)R ¥ 8 (20 mL) > #{ #¥ R & #H30n 4& > KE 1% B
ARG  BEawBRW(LHELE  MEBETFTE/CHBTE
=1:15)4k b B 4 4 > 43 22 ML 4 4 ¢ 'H NMR (500 MHz,
DMSO-d¢) & ppm 1.20-1.38 (m, 1H), 1.60-2.20 (m, 7H),
2.80-3.40 (m, 4H), 4.40-4.60 (m, 1H), 7.20 (m, 4H), 7.60
(m, 1H), 7.88 (m, 1H), 10.60 (br s, 1H) ; MS (ESI) m/z 456
(M+H)"

S %B: BRBEEMISHEBz 2 AR L A48 B(1.0F
€): 'H NMR (400 MHz, DMSO-d¢) & ppm 1.60-2.20 (m,
5H), 2.80-4.00 (m, 7H), 4.60-4.80 (m, 1H), 7.15-7.30 (m,
4H), 7.75-7.97 (m, 2H), 10.65 (br s, 1H), 11.60 (m, 1H) ;
MS (ESI) m/z 456 (M+H)"

¥ #1159
4-F. -N-(3,3-— %X £ % £)-2-#-5-[(8aS)-x & &% H# [1,2-
alwh ok -2(1H)- % & & | ¥ = & B
EREBSTYHEZRA A33-_FXER-1-BB(1E F)
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HR2-AXmARAEHEZ2EALS Yy '"H NMR (400 MHz,
DMSO-ds) & ppm 1.21 (m, 2H), 1.56 (m, 1H), 1.66 (m, 2H),
1.78 (m, 2H), 2.04(m, 4H), 2.83 (m, 3H), 2.99 (m, 2H), 3.98
(m, 1H), 4.52 (m, 1H), 7.14 (m, 2H), 7.23 (m, 8H), 7.64 (m,
1H), 7.83 (m, 1H), 8.22 (m, iH) ; MS (ESI) m/z 557
(M+H)" -
X #1160
3-[(8aS)-7% & w8 3 [1,2-a] w5 -2(1H)- & o & K |-N-
[((IR,28)-2- X A B A AR F & &

EREFSIFAEZESF > AAR2S)-2-XA AR A KR
RI-(FA-RE2A)FR)R42REH281LS% 1 'HNMR
(400 MHz, DMSO-ds) 6§ ppm 1.22 (m, 2H), 1.37 (m, 1H),
1.60 (m, 2H), 1.77 (m, 1H), 1.97 (m, 3H), 2.13 (m, 2H),
2.32 (m, 1H), 2.97 (m, 3H), 3.60 (m, 1H), 3.76 (m, 1H),
7.17 (m, 3H), 7.29 (m, 2H), 7.77 (m, 1H), 7.89 (m, 1H),
8.18 (m, 2H), 9.15 (m, 1H); (ESI) m/z 426 (M+H)" -

X #lo6l
3-[(8a8)-x £ % # [1,2-a]b&-2(1H)-% % £ ]-N-
[(IR,28)-2- X AR R K| X o & Bk

EREBASTBRAT A ZESFS > A(IR2S)-2-X AR A
BOEEI)ER26-—AXBEREAEZ281LSH - 'H NMR
(400 MHz, DMSO-d¢) & ppm 1.11 (m, 3H), 1.64 (m, 3H),
1.86 (m, 3H), 2.05 (m, 2H), 2.27 (m, 1H), 2.83 (m, 2H),

3.00 (m, 2H), 4.50 (m, 1H), 6.90 (m, 2H), 7.12 (m, 1H),
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7.19 (m, 2H), 7.67 (m, 2H), 7.72 (m, 1H), 7.83 (m, 1H),
8.28 (m, 1H); (ESI) m/z 426 (M+H)"
X 4] 62
4-[(8aR)-x £ %% 5 [1,2-a]= % -2(1H)- X H X ]-N-
[(1S)-2- X -1-X R L A | X s 8 B

BB AeR2ZmMLEFEmE4-(RREBERAXA)RX T 8 (0.662
g 3.0 mmol)H & K = £ F % (25 mL) ¥ zi?:./a\%“l’ W
H— N NFENN-—_FPRAFER  -AZAZRTRHIFRESGMB
R -BBAEBERLAY B4 (AmBA)EXTEHEA L &
E AL A

AEEBT @108 R & K=K F (100 mL)¥ = 4-
(AR BEA)RTFHAC mmoDFEBR KN - K T %4
mL) ¥ z(R)-/\EUbb“}é#[1,2—a]"bb°/,§(0.379 g > 3 mmol) - K&
B A 8EMN0.954 g 9 mmol) s AFEBTFTHRERADB
R o-MARERERLASD > T E4-[(8aR)-x & % HF [1,2-
alw s -2(1H)-A B A IX 8B A R E&EFE Sl i
}aﬁ o

Mk » BN R FR/NN-—F A FEEA(S:1 40 mL)¥
Z (S)-2-B K -2-% £ ¢ 8 (0.494 g 3.6 mmol)H v £ 48 4-
[(8aR)- & =t % # [1,2-a] % % -2(0H)- X & X | X % & &
o AEBRTHHERLAMIB > A S EMO21 g 2
mmol)R F8 (10 mL) - BHHE RS 30454 BMEBRER
BRA W BRBRER HawBEK(L®HLE/TE
=10:1) 4t &% > 1322 M4 4% © 'HNMR (500 MHz,
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DMSO-ds) & ppm 1.35 (m, 1H), 1.60-2.10 (m, 6H), 2.90-
3.20 (m, 4H), 3.30-3.50 (m, 3H), 4.30 (m, 1H), 4.50 (m,
1H), 4.85 (m, 1H), 7.10 (m, 5H), 7.30 (m, 2H), 7.61 (m,
2H), 8.30 (br s, 1H) ; MS (ESI) m/z 430 (M+H)" -
X 5163
(8aR)-2-[2-§.-5-(2,3-= £, -1H-v3| ok -1- & 2% & £ )-4-f %
VoEE AN s H[1,2-a]n %
EREHASSTBRATHEZEAF © A(R)-N &% H#

© [1,2-a] =k =k & &R (S)- A\ & o8 3 [1,2-a]=k % B A 93] % % &
R2-A X B REHEZLHEILS 4 0 '"H NMR (300 MHz,
DMSO-ds) & ppm 1.20 (m, 1H), 1.35 (m, 1H), 1.60-2.20 (m,
7H), 2.70-2.90 (m, 2H), 3.00-3.10 (m, 3H), 4.05(m, 2H),
4.40-4.60 (m, 1H), 7.00 (m, 1H), 7.18 (m, 1H), 7.21 (m,
1H), 7.36 (m, 1H), 7.90 (m, 2H) : MS (ESI) m/z 463
(M+H)" -

o X 41 64

2,4-=— £ -N-(2-f X £)-5-[(8aR)-~ L% ¥ [1,2-a]®
-2(0H)-A B X X5 &%

THRA: AR T 81589 WNN-—_F X T 8% %
(105 mL)P 22 4-— R-5-(RBE)EXFH TE( g 3.15
mmol) ¥ & & & s 2- 8 X A& (1.215 mL » 12.60 mmol) - £ ¥
BTHHERLSMINE > BMARACHKIEGS mL)BHE -
A 1NHCI(2x13 mL)R #8f NaCl(13 mL)% # & B 5 & - &
FHME  AMTEGS mL)) BEKERAY 0 435 2,4-2
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£-5-{[Q-A XA )BRARBRAIRXTHRCTE -

SHB: AT BRAZEH T RAFAHMNCTEQ@ mL)~ &R
NaOH(0.378 g 9.45 mmol)®» k(8 mL)¥ X & &R - £ R K

ETHHEREMAISH4E - A RA W F AL N HCI(23

mm’iﬁ#ﬁ%%%ﬁo%éﬁﬁ&%@%'%*Uﬁ
mL)k# B b EETREBTHE  F212,4-= &-5-{I(2-
F XA VA AIEF &% 'HNMR (400 MHz, DMSO-
d¢) 8 ppm 13.50 (bs, 1H), 10.30 (bs, 1H), 8.22 (s, 1H), 8.04
(s, 1H), 7.28-7.11 (m, 4H) ; MS (ESI) m/z 362.3 (M-H)" -

HBC: G N2-F 2w k(15 mL)P 22,4-= f-5-
([2-R X A ) A= 8 X)X F 8 (800 mg- 2.197 mmol) &

g 8 & (V) 2-(3H-[1,2,3]1 = =% 3 [4,5-b] = =2 -3- % )-
1,1,3,3-m@ F & & 4%(919 mg > 2.416 mmol) ¥ & m (R)-\ &
af & 3 [1,2-a]h % (388 mg’ 3.08 mmol) e A ER THRH R
BAsSy s > s A WNN-—F X8 mL) - B{H
REHASH LA MNN-—FRALBHBEOG mL) - BHRHEKR
Bm2.5 0% > A2-FRA o &% (15 mL)HF - A A 6%
B H 48 R 6%B K 2 Bk (2x15 mL)k # - & H K& - B A
2-9 A w fk (15 mL)A X R - A4af 8K (4x25 mL)%
HmAEKRE  BMgSOE B ARG - WABKRMEHENTE
QomL)Y A AR FEEBRLELEY -

$HBD: G FBCZ AWM P H W TBEQRSmL) EEHK &I
N4 % B A MmN B (1 mL)¥d z i HCI(0.96 g - 2.64
mmol) s A BB E THHARLIHWBERALBE - ALER
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HEM > BEARAZBRBINZETETHES  BSHLI88ER
Xz#HRAM44%  'HNMR (400 MHz, DMSO-ds) & ppm
11.3-10.9 (m, 1H), 10.6 (bs, 1H), 8.1-7.2 (m, 2H), 7.3-7.05
(m, 4H), 4.82 (bs d, J=13.45, 1H), 4.0-2.8 (m, 8H), 2.33-
1.48 (m, 4H) ; MS (ESI) m/z 472 (M+H)" - £ BB 5 4 T
R AKX E A Cu-Kal(A=1.54060 Az st i £ S 5 B - &
HAEBRBEAERAEHARRIEMBRE 2 1 B F 5443
S ANISTREHBRERE - AR LRKSTHEEZS
HEHEZHMESHEMEQROILIE )W T ¢ 7.9 14.1 ~
15.4~ 15.8~20.4~ 22.1~ 25.8 -
x # 65
N-{2-# -5-[(8aR)- & "t % 3 [1,2-a]® % -2(1H)-% 8 £ ]
EAE}J-ERFRE)EX &R

TRA: @R R FHR/NN-— F & ¥ & 8 (10:1 > 60 mL)
TX3-BA-4-R KT 8K(0.621 g0 4 mmo)R K& 1-8 4 %
#=4(0.613 g> 4 mmol)¥ H hwl-(3-=— F £ s & & £ )-3-
T A m i = % B (EDC > 0.621 g 4 mmol) - 5448 2 % >
A = fF HE(Q mL)¥ 2 (R)-A & & 3 [1,2-a] % %
(0.505 g> 4 mmol) - EEB FTHHLAMBRE - ML EE
ReW  HRUBBEM(—RATR BATEB/—RATRHR
=1:10)s b 2tk > R B (R)-C-B A -4- A XA )X An%
3 [1,2-al* % -2(1H)-%)¥F & : 'H NMR (500 MHz, DMSO-
d¢) 8 ppm 1.25 (m, 1H), 1.60-2.10 (m, 6H), 2.70-3.10 (m,
4H), 3.55-3.70 (m, 1H), 4.40-4.60 (m, 1H), 5.30 (s, 2H),
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6.50 (m, 1H), 6.77 (m, 1H), 7.00 (m, 1H); MS (ESI) m/z
264 (M+H)" -

$BB: GMWNN-—F A F&E( mL)¥ 2 (R)-3-%& A-
4-5 R AN A% 1,20l % -2(1H)- X ) F 8 (79 mg
0.3 mmol) & % & 44 (64 mg > 0.6 mmol) ¥ H w7 = £ F & (1
mL)¥ 23-(Z R F % )¥-1-% % £ (88 mg * 0.36 mmol) > &
EEBTHERSHIS,EF - BAFSWIHKTE > BAX
(2x10 mL)#e #RA A4 - SR BMEIE A A B RE - &
BB RK(TE/ZRTFIHE-1:15)& Akl S22H8
it 44 : '"H NMR (500 MHz, DMSO-ds) & ppm 1.25 (m,
1H), 1.60-2.20 (m, 6H), 2.70-3.10 (m, 5H), 4.35-4.55 (m,
1H), 7.22 (m, 3H), 7.82 (m, 1H), 8.00 (m, 3H); MS (ESI)
m/z 472 (M+H)" -

¥ 5166
4-§, -2-5.-N-(2-fL £ £ )-5-[(8aR)-x & "t "% 3 [1,2-a]=
% -2(1H)- A # X]-N-F & X s & ik l

EREBSSTFBAT K ZRAF > AR-N\ &% H#
[1,2-a]¢k = & R (S)-\ & =% 3 [1,2-al % B A 2-A-N-F
AXmMBR-AEERAEHELAILA Y ¢ '"H NMR (500
MHz, DMSO-dg¢) & ppm 1.18-1.35 (m, 1H), 1.60-2.10 (m,
7H), 2.70-3.25 (m, 4H), 3.30 (s, 3H), 4.40-4.58 (m, 1H),
7.20-7.55 (m, 4H), 7.58 (m, 1H), 7.98 (m, 1H); MS (ESI)
m/z 470 (M+H)" -

X #1167
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(8aR)-2-(2-8-4-R-5-{[4-(4- R X X))ok 5 -1-% =% & &}
X P EE)N BB F[1,2-a]9t%
# A EBSET BATY AL ZREAE > AR -/ & w % #

[1,2-a] ot % & K (S)- A\ &% F# [1,2-a]% B A 1-(4-A %

E) 285 R2-AEXEBRRAELH2HiSHm 0 '"H NMR (400
MHz, DMSO-dg) & ppm 1.21 (m, 1H), 1.56 (m, 1H), 1.66
(m, 3H), 2.88 (m, 3H), 2.98 (m, 4H), 3.16 (m, 4H), 3.23 (m,
4H), 4.54 (m, 1H), 6.95 (m, 2H), 7.05 (m, 2H), 7.76 (m,
1H), 7.93 (m, 1H) ; MS (ESI) m/z 526 (M+H)*

% 468

N-{2-8,-5-[(8aR)-7<x &, "5 # [1,2-a] " -2(1H)- X % £ ]

| A} 4-RARXTEE

PRA: EAEHSHTRAPAEZRAE » B3-1 A -4-
ARXFTHRENRI-BA-4-ARXTHRRAEHSER-G-BA-4-8X
AI)GN BB H#[1,2-a]lw%5-2(1H)-£)F & : 'H NMR (300
MHz, DMSO-ds) & ppm 1.30 (m, 1H), 1.60-2.10 (m, 6H),
2.70-3.10 (m, 4H), 3.55-3.70 (m, 1H), 4.40-4.60 (m, 1H),
5.50 (s, 2H), 6.49 (m, 1H), 6.76 (s, 1H), 7.21 (m, 1H) ; MS
(ESI) m/z 280 (M+H)" -

SHBB: ERATHOSHTHEBYFAHEZEZAE > AR)-G-8
A4 R X E)GN Aok HF[1,2-a]l % -2(1H)-% ) F 8 % K
(R)-(3-B A& -4- R X X)X &% # [1,2-a]lw % -2(1H)- %)
FTEHREA4‘-ARXTHASRI-(ZEATFRA)R- -8B ALY
# 42 At 4%  'H NMR (500 MHz, DMSO-d¢) 6 ppm 1.30
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(m, 1H), 1.60-2.10 (m, 6H), 2.80-3.20 (m, 4H), 3.55-3.68
(m, 1H), 4.45-4.55 (m, 1H), 7.30 (m, 1H), 7.40 (m, 2H),
7.62 (m, 2H), 8.08 (m, 2H), 10.20 (s, 1H)§ MS (ESI) m/z
402 (M+H)" -
x % 69
N-{3-[(8aR)- £, % # [1,2-a]l % -2(1H)- £ H XX
£)-N-FEI(ZRFR)RAEE

SHBA: EREHSTBATHEZREF > A3-(FEK
R)RFHRFARIBEA4-ARXATFHRAAR-C-EE-4-F
A FE RN Aw% F[1,2-a]w%-2(1H)-4)F & * 'H NMR

(300 MHz, DMSO-ds) & ppm 1.25 (m, 1H), 1.60-1.85 (m,
4H), 2.00 (m, 2H), 2.65 (d, 3H, J=6 Hz), 2.70-3.10 (m, 4H),
3.56-3.70 (m, 1H), 4.40-4.55 (m, 1H), 5.82 (m, 1H), 6.48
(m, 2H), 6.58 (m, 1H), 7.11 (m, 1H); MS (ESI) m/z 260
(M+H)" -

$%B: A FTHSHTEBFHmEZEAR > A R)-3-K
A-4-7 £ X AN A% H [1,2-a]lw % -2(1H)-£&)F | #

K (R)-(3-m A -4- R X E)H(x &A% HF [1,2-a] % % -2(1H)-
A)P R £ B2 ML 'HNMR (500 MHz, DMSO-dy)
d ppm 1.29 (m, 1H), 1.65-2.10 (m, 6H), 2.75-3.05 (m, 4H),
3.20 (s, 3H), 3.40-3.50 (m, 1H), 4.40-4.55 (m, 1H), 7.10-
7.25 (m, 2H), 7.33 (m, 1H), 7.42 (m, 1H), 7.62 (m, 1H),
7.82 (m, 2H), 8.15 (m, 1H) ; MS (ESI) m/z 468 (M+H)" -

X #70
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4-8-N-(2,2-=— X X T £)-2-#.-5-[(8aR)- £ w % #
[1,2-a]=t % -2(1H)- & 5 X | ¥ & & B

A EBSST RAT L 2z A - A(R)- N B % #
[1,2-a]t % B K (S)-\ & ®& H#[1,2-a]lsh B A2,2-— % &
LHBER2-REABEREHEZBILS Y  '"HNMR (400 MHz,
DMSO-dg) 8 ppm 1.20 (m, 1H), 1.56 (m, 1H), 1.67 (m, 3H),
2.89 (m, 3H), 2.97 (m, 4H), 3.56 (m, 2H), 4.12 (m, 1H),
4.53 (m, 1H), 7.11 (m, 10H), 7.66 (m, 2H), 8.28 (m, 1H) ;
MS (ESI) m/z 543 (M+H)" -

x #71
N-{2-f.-4-[(8aR)-x & "% ¥ [1,2-a]lnb 5 -2(1H)- £ 8 & |
AE}-4-REXTF & B

PHBA: ERATHOOSTHBATEZRAE > BA4-8 4 -3-
REATHRERIBAI-REXTHREAR-4-BA-3-8 %
)5 &g 3 [1,2-a]k%-2(1H)-4A)F & : 'H NMR (300
MHz, DMSO-d¢) & ppm 1.28 (m, 1H), 1.70 (m, 4H), 2.00
(m, 2H), 2.65 (m, 1H), 3.0.0 (m, 3H), 4.00-4.20 (m, 2H),
5.77 (s, 2H), 6.79 (d, 1H, J-8 Hz), 7.09 (d, 1H, J=8 Hz),
7.22 (s, 1H) ; MS (ESI) m/z 280 (M+H)" -

FHWB: AKX HOSHTHBI Az 2AF > A R)-(4-%
A-B3-REXE)OGI A %S H[1,2-a]%-2(1H)-%)F 8 % &
(R)-(3-B& A -4-f R X )(X & % 3 [1,2-a] =t =% -2(1H)- &)
FREAA-ARATRAZARI-(ZEATERIE-I- B AR Y
#% A2 Bt 4% ¢ '"H NMR (500 MHz, DMSO-ds) & ppm 1.30
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(m, 1H), 1.60-2.06 (m, 6H), 2.80-3.20 (m, 4H), 3.50-3.62
(m, 1H), 4.40-4.60 (m, 1H), 7.39 (m, 3H), 7.57 (s, 1H),
7.65 (m, 1H), 8.05 (m, 2H), 10.18 (s, 1H) ; MS (ESI) m/z
402 (M+H)" -
x 4172
N-{4-[(8aR)- £ "% # [1,2-a] % -2(01H)-& # £]-2-F
EFXRA)2-FEE
EREMSTHEZEF  A4-BEA-I-FEAXT BRHEN

S HAT 23-B A 4- A EXFRALA-ZBIHEASL RS HB
P23 (ZAFRA)E-I-RBAREBEEEALS Y 'H
NMR (500 MHz, DMSO-dg) & ppm 1.30 (m, 1H), 1.60-2.10
(m, 6H), 2.33 (s, 3H), 2.80-3.20 (m, 4H), 3.58-3.70 (m,
1H), 4.45-4.55 (m, 1H), 7.22 (m, 1H), 7.36 (m, 1H), 7.50
(m, 1H), 7.62 (m, 2H), 8.10 (m, 4H), 8.60 (s, 1H), 10.15 (s,
1H) ; MS (ESI) m/z 414 (M+H)" -
X #73
3,5-= f.-N-{2- & -5-[(8aR)- £ "5 3 [1,2-a] = % -
2(0H)- A B EVX B IXTFTEE

EREPSTHEBY R ZREAE > A35-Z R KXKTF 8@ K
BERI(ZATFTA)E-I-ZBARELHRAELSH - 'H
NMR (500 MHz, DMSO-d¢) & ppm 1.30 (m, 1H), 1.60-2.20
(m, 6H), 2.80-3.20 (m, 4H), 3.55-3.70 (m, 1H), 4.40-4.58
(m, 1H), 7.36 (m, 1H), 7.40 (m, 1H), 7.67 (m, 1H), 7.91 (s,
1H), 8.00 (s, 2H), 10.45 (s, 1H) : MS (ESI) m/z 436
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(M+H)"
X 74
=X F A -4-R-2-R-5-[(8aR)-x & % [1,2-a] % -
2(0H)- %A B A2 X 5 & B
BRAEGBTBATHMEZREAE AR -\ A %% H#
[1,2-a]=t %k B K (S)-NA®E H[1,2-al®t B A ¥ A7
BEXR2-REABRRLHZEAI/ILALS Y : '"H NMR (400 MHz,
DMSO-ds) 6 ppm 1.05 (m, 1H), 1.33 (m, 1H), 1.67 (m, 2H),
© 1.93 (m, 5H), 2.94 (m, 3H), 4.33 (m, 1H), 4.61 (m, 1H),
7.22 (m, 10H), 7.46 (m, 1H), 7.61 (m, 1H), 9.41 (m, 1H) ;
MS (ESI) m/z 529 (M+H)"
x 475
N-{2-§.-4-[(8aR)- £, % % 3 [1,2-a]t % -2(1H)-& % £ |
FE}22-— XA awm
ERARBOSTHRAELZES > A4 BAILETFRERS
BAFP Z3-BAE4-AXFHAA22-— 2 A BAERRKRY
HBY Z3-(ZAFA)X-1- A REHEELL Y 'H
NMR (500 MHz, DMSO-ds) & ppm 1.30 (m, 1H), 1.60-2.10
(m, 6H), 2.80-3.20 (m, 4H), 3.50-3.60 (m, 1H), 4.40-4.55
(m, 1H), 5.45 (s, 1H), 7.25-7.40 (m, 11H), 7.52 (s, 1H),
7.82 (m, 1H), 10.00 (s, 1H) ; MS (ESI) m/z 474 (M+H)" -
K HT6
N-{2-§.-4-[(8aR)-Xx S =& # [1,2-a]w % -2(1H)-X B £ |
FA)-2-B @
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BREBOSTHEZRESF  R4-BEAI-ARXTHRERS
BAP 23-BA4-ARXFTHARA-ZTFHBASRIEBY
23 (ZAFRAIE-1-BBARLHEZ ML %S * 'HNMR
(500 MHz, DMSO-ds) & ppm 1.30 (m, 1H), 1.60-2.10 (m,
6H), 2.80-3.20 (m, 4H), 3.55-3.70 (m, 1H), 4.45-4.55 (m,
1H), 7.42 (m, 1H), 7.60-7.75 (m, 4H), 8.08 (m, 4H), 8.62
(s, 1H), 10.30 (s, 1H) ; MS (ESI) m/z 434 (M+H)" -

x 577
N-{3-[(8aR)- £ % 3# [1,2-alw % -2(1H)-E B K] X
;E}-N-iﬁia-}(?—ﬁ,?%)iﬁaﬁ&

SEBA: ERAT AMEFT Tabs847(1.38 g 6.5

mmol) ~ Z & 48 (11)(56 mg > 0.25 mmol) & (R)-1-[(S)-2-(=

B ABA)ABAICEA-—F =T AMB39 mg> 0.25
mmol) e M = F A ALK Q mL)¥ 3-8 X F B T8
(1.145 g> S mmo) AN —FAEX K2 mL)7T 2 B A K
(385 mg> 6.5 mmol) - AR ARBRBAAEE - MAHE Av
% > B AT A %% Kk (Biotage Initiator™ 2.0 0£ 100 O
)P R160C T RERLAHMTIONE - BEF =R T
o BBEREAEAY  RERRKR - HFBEH(LK/LT
B oEs=7)&itREHm FRI-(EAaBRA)RTHRLE -
FSHB: R w07 mL)P23-(RAKRA)RTHRLUE
(540 mg » 2.412 mmol) ¥ H Mm3-(Z A F X)X -1-% & &
(1.08 g+ 4.43 mmol)» R A90CTFTHR# RS H 18] & - A
LB LE(60 mL)AE R A AR KGxIS mL)k#H - &5
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MR A RBALESE  BawBREK(TE /LEﬁLEa—
TR BY  REI-W-E2R8L3-(ZATFRA)XARE

£)¥ F#ss ° 'HNMR (300 MHz, CDCl3) & ppm 1.08 (d,
6H, J=8 Hz), 1.38 (t, 3H, J=8Hz), 4.38 (t, 2H, J=8Hz), 4.62
(m, 1H), 7.24 (m, 1H), 7.45 (m, 1H), 7.62 (m, 2H), 7.82 (m,
1H), 7.95 (m, 2H), 8.15 (m, 1H) ; MS (ESI) m/z 416
(M+H)"

FRC: AN TLEEG mL)P23-(N-EB X -3-(ZH#FA)
FXEARBEBEA)X T B8 T8 (330 mg- 0.794 mmol) ¥ F Au 2
NKOHZE®R((24mL)- A B FHHELL45H38 » LHE &
w4 NHCIAEZR(13 mL) - BRERAGMAEZT B K -B#HEH

R FR/PE(50:1 50 mL)> @ X%k BLE&ER
BE3ZW-2RAI-(ZAFTRIRABRERA)LTFH : 'H
NMR (300 MHz, DMSO-ds¢) & ppm 1.00 (d, 6H, J=8 Hz),
4.62 (m, 1H), 7.30 (m, 1H), 7.45 (s, 1H), 7.60 (m, 1H),
7.80-8.10 (m,5H), 13.18 (br s, 1H) ; MS (ESI) m/z 416 (M-
H) -

TRD: A3-N-ZFAEA3-(ZRAFTH )R A BmmA)X

B (155 mg- 0.4 mmol) R K& 1-%& % H# =4 (61 mg:
0.4 mmol ) — H FIR/NN-—F A F 8 s(4:1° 6 mL)¥ =
RAEDFIMA_RARFTRE( mL)P 2 1-B-—_F A BLH
£)-3-THE %I =% (EDC: 62 mg- 0.4 mmol) - 5948 %
% AR R FHRAQ mL)T 2 (R)-\ & & #[1,2-a]n
%2(50mg> 04mmol)c AEBRTHHERLAWBR - Bk E

145678.doc - 119 -



201028421

waRAhm o BLBTE( mL)YHEXAH » A K220
mL)k # » ERBEMNEBLRAE HawBEKH(-KF
MR FE/DAFTRE=LIDGLREY > FEEALSE
¥ : 'H NMR (300 MHz, DMSO-ds) & ppm 1.00 (d, 6H, J=8
Hz), 1.35 (m, 1H), 1.65-2.10 (m, 6H), 2.80-3.05 (m, 4H),
3.45-3.55 (m, 1H), 4.40-4.50 (m, 1H), 4.60 (m, 1H), 6.98
(s, 1H), 7.15 (m, 1H), 7.50 (m, 2H), 7.88 (m, 2H), 8.10 (m,
2H) ; MS (ESI) m/z 496 (M+H)" -
X 478
N-{2-§.-5-[(8aR)-7 £ "5 ¥ [1,2-a]w % -2(1H)- & # & |
¥ E)-22-—RELEE

EREBGESTFREZEF > RAI-BAEA4-RARXFTHRENRY
BAY 23-BA4-AXTFHARA22-— XA CHBAKERY
EBY 23 (ZAFA)E-1-BBARLBERELLSY ' 'H
NMR (500 MHz, DMSO-ds) § ppm 1.30 (m, 1H), 1.60-2.10
(m, 6H), 2.80-3.20 (m, 4H), 3.55-3.65 (m, 1H), 4.40-4.55
(m, 1H), 5.42 (s, 1H), 7.20-7.40 (m, 11H), 7.60 (m, 1H),
7.77 (s, 1H), 10.00 (s, 1H) ; MS (ESI) m/z 474 (M+H)"

x 579
— X P A-N-{2-£.-5-[(8aR)-< £ =t "% # [1,2-a] " & -
2(0H)- A 5 A1 X A1 &

EREFESTHEZREAS > AZ-BA4-RAXTHRERY
BAY 23-BA4-AEAFTRAACEEZEFRA)XE RIS EB
P23 (ZAFTRAIR-I-HEAREBRALEY - £y
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AF > #d ﬁ%&fwﬁ(motage Initiator™ 2.0 » 0Z 100K, ) ¥
RI120CF #4004 R 475 BB R & © 'H NMR (500
MHz, DMSO-ds) & ppm 1.10 (m, 1H), 1.50-2.00 (m, 6H),
2.40-2.90 (m, 4H), 3.20 (m, 1H), 4.35-4.50 (m, 1H), 5.43
(m, 1H), 5.82 (m, 1H), 6.50 (s, 1H), 6.60 (m, 1H), 7.25-
7.55 (m, 11H) ; MS (ESI) m/z 446 (M+H)*
X #1 80
=X F £-N-{3-[(8aR)-X £ "5 ¥ [1,2-a] " % -2(1H)-
© AR EIXE B
EREHOSTAREZRESF A3 -BMAXTFTHAEARSEA
TXZ3-BE-4-ARXTFTHRAEAREFRA)_EXES RS EBY
Z3I(EZRARFEIR-1- B AREHERAILAY - £LBER
F > # W 4£ #% & 48 (Biotage Initiator™ 2.0 > 0E 100K ) ¥ »
120C F i #4090 48 A 47T 5 EB2 R & : '"H NMR (500
MHz, DMSO-ds) & ppm 1.20 (m, 1H), 1.60-2.00 (m, 6H),
2.60-2.95 (m, 4H), 3.40 (m, 1H), 4.35-4.50 (m, 1H), 5.64
(m, 1H), 6.45 (m, 1H), 6.55 (s, 1H), 6.60 (m, 1H), 6.76 (m,
1H), 7.09 (m, 1H), 7.20-7.45 (m, 10H) ; MS (ESI) m/z 412
(M+H)"
X #l 81
3-[(8aR)-55 & b o& H [1,2-a]"k % -2(1H)- % 5% & % |- N-
[(18)-2-72 K -1-F HR T R X 7 & a&
ERAEPITHBAT REZRE > A(S)-2-BA-2-R 4
A RMR- AN B H[1,2-a] % B A R)-A\ & %% #
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[(1,2-al k2 % RA4-(ZAFR)XBAEHLALES Y 'H
NMR (500 MHz, DMSO-d¢) & ppm 1.20 (m, 1H), 1.60 (m,
2H), 1.80 (m, 1H), 1.90-2.08 (m, 3H), 2.15 (m, 1H), 2.35
(m, 1H), 2.90 (m, 1H), 2.98 (m, 1H), 3.60-3.80 (m, 4H),
5.00 (m, 1H), 5.10 (m, 1H), 7.20-7.40 (m, 5H), 7.78 (m,
1H), 7.95 (m, 1H), 8.22 (m, 2H), 9.08 (m, 1H); MS (ESI)
m/z 430 (M+H)" -
X 4] 82
N-— % F & -2-f-4- f.-5-[(8a8)-x £ % & # [1,2-a] % % -
2(1H)-A w8 XX F & &

BREBSSTFHRAT iz A A XA T BRAENR
(S)-A B ok % 3 [1,2-a]* % B A (S)-A & %% #[1,2-a]k %
¥ R2-F X AE B EMEAILS S 0 'H NMR (400 MHz,
DMSO-dg) & ppm 1.24 (m, 1H), 1.63 (m, 2H), 1.79 (m, 1H),
1.94 (m, 1H), 2.07 (m, 3H), 2.33 (m, 1H), 2.62 (m, 1H),
2.96 (m, 2H), 3.63 (m, 1H), 3.77 (m, 1H), 6.31 (m, 1H),
7.28 (m, 3H), 7.37 (m, 6H), 7.70 (m, 1H), 7.81 (m, 1H),
9.59 (m, 1H) ; MS (ESI) m/z 529 (M+H)" -

x 41 83 |
2-§.-N- & % -4-%-5-[(8aS8)-7% & % # [1,2-a]™% % -
20H)- A S A X F & &

EREMSSTBATY B ZEASF > AR ABEZKG-N
& oow % 3 [1,2-a] % B A (S)- £ 9% HF [1,2-a] 1 % B K
2-E X mABHEB AL 'H NMR (400 MHz, DMSO-
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ds) & ppm 0.54 (m, 2H), 0.70 (m, 2H), 1.24 (m, 1H), 1.63
(m, 2H), 1.78 (m, 1H), 1.93 (m, 1H), 2.08 (m, 2H), 2.34 (m,
1H), 2.64 (m, 1H), 2.80 (m, 1H), 2.97 (m, 2H), 3.65 (m,
1H), 3.78 (m, 1H), 7.72 (m, 1H), 7.86 (m, 1H), 8.65 (m,
1H) ; MS (ESI) m/z 402 (M+H)" -

RELBAE T TRELETR I A B R B A LTSS
AE - -MMASFEFABRAEHBEAER P FEANEBR 2 2
mEEER -
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FREHRAE

(FAAETRK - MAREARFT  HHEEEL8H > XLRES-FETRE)

X wwER: 78146947) colp $604 @oos.o.
X dER: 98 . (2. ) XIPC 4% -LHIC; A61K 5400

a é{hﬂﬂm ©906.0,,
— S B LAH  (FUkx) ‘

Qeip 256800 D
1F B 4518 18 FALBT &) 2 37 58 KR B A% /éé”)7/(2006'01)
090

NOVEL BENZENESULFONAMIDES AS CALCIUM CHANNEL,  (2000-v3)

BLOCKERS

= PXEARE
AFHFEAMA - E S KD RAD ~ KA &K X AV)

BT EEE

R? R’ 0 0
RS R* RS ¥
R
78\ R
O RIOO 0O R
{)) an
0 ¥ i
RS R* R& Ly,
R
R R? 7
N L R N R
R® R} 1'1° R3
am {1v)

:,E;-‘:]’LI‘RI‘RZ‘R3‘R4‘R5‘ R6‘R7&R°4§ﬁu$%ﬁ,ﬂﬂ'—§
FTHRR A¥YHFEFGLHRECLBZE LS zasbdh
BRERZFLECHERBLMRERRKRBEZI N & o
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= BXHABE

The present application relates to calcium channel inhibitors comprising compounds

of formula (I), formula (II), formula (III), or formula (IV),

R3 RS o\\ //o
RS R* RS S<
R2
1 R2? 1
/,
0 RO 0 O R
¢)) I
RS R5
RS R* RS Ll
7 2 7
RS Lt BN R
R¢ R3 r'tc R3
11y Iv)

wherein Ll, Rl, Rz, R3, R4, R’ , R® s R’ and R°® are as defined in the specification. The present
application also relates to compositions comprising such compounds, and methods of treating

conditions and disorders using such compounds and compositions.
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- PHEHER
1. —#KXMKXKXADz 4% >

R g « L3,
R! //S\(Rz R! ”
O RPOO O R
()] (In
REBRELTHES S - T8 - 228 %ta
O
o R'AR’F —# %X AR'AR*¢ % — % A Y ;

X% (1) & (ii) ;

0) (i)
MEANAEFRBAFHBH LA IR
G'ARBETHERE B RL -~ hox ik ~ Bk -

o ARBREIABERREL APGad ez Tr
BBk Rw A BRA AR ERA KRR RE
BRIEAZRAR FEATRE

Y A& -NR°Ar' - -NR°Ar®-Ar’ + -NR°CH(Ar!), - -NR°®
(CR’R®),Ar' + -NR°(CR*R®),CH(Ar!), ~ -NR°-G? - -NR°-
G*-Ar' ~ (iii) ~ (iv) ~ (V)& (Vi) ;

M\t ol Nab® e N e
%quwi‘_ﬁ4%§NLﬁ%%
(i) @) ) v
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3.

Ar'E B R BRIy BE LA F AR EA £ P
XA RABFTARERAKARE1ME ~ 248 -~ 348 R 4@ RS
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