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AXTHABEIIEL - B F © 33-35g(FEHRE FH967-72%)  #

g 77-82°C/A0E B o
'JH-NMR (CDCl,}: & = 6.07-6.48 (m, 2H); 5.64-6.07 (m, 2H);

5.00-5.27 (m, 4H); 3.19-3.36 ppm (m, 4H).

‘)(NW%M%§$H&“HWHW$&H&EHH$)

———_———___,___,._..__-.___—___ga_)___——:i__—___w-——-———
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SR P MmN SRS

A6
B6

41
E-BRAHHA ()

A3 N-[(B)-2,4- R =M X I-N--AH K)-T s hk

0
Qb/Qb/\N)LOﬁ

4 e 24.6g(0.2m1)(E)-1-(2- A M B K& )-2,4- R =% (
T AL WRBILAY ) BREMANNACLEE  £F
BTHHEER BEEELEBEWEFTTRRA

A48T aEA-8-FABE(43.0)F-2-5

4£200ml = ¥ X & 5 A7 33. 1g(0. 2mol N-[ (E)-2, 4- 1% — % % 1-
N-(2-BH A )-CEmE(RHAPAS 9RAILEY) G TiE
ARABRAARIE  MA0Igd-REAXTEH  KREMHT
RIBR - BE - AZBETTARHB - A FT ' B lg( REAATH
fla.@ YIS WEHRAEFTHT% ° H 2 1 88-93°C/0.55%
B o

A.5. 8-KAEEK(4.3.0]F-2-% )

o

)(M%MﬁﬁﬂﬁﬁﬁNﬁ##SN#)
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A6
B6

42
E-BRHA ()

£ 87 100ml % B A& 45%44 & A AL #4 A& ~ 50ml K A= 100m] > 2-
ARG RAMFT 0 4 16.5g(0. 1m0l )8- T EEK -8- £
% [4.3.0]F-2-% (K HAFIAL GBS )mBEEIRS
INBE o 4Pt MUBMERTR » HFRSMML - AAKMARE
Lo THHEME  ASEFTAM - AE 6.6g( ZRAE
4954%) o # 2 ¢ 36-44°C/0.35E &

IH-NMR (CDCl,): & = 5.79 (m, 1H); 5.74 (m, 1H); 3.02-3.17
(m, 2H); 2.47-2.72 (m, 2H); 2.06-2.30 (m, 2H); 1.91-2.06

(m, 2H); 1.68 (m, 1H); 1.45 ppm (m, 1lH).

K # B
(1RS, 2RS, 6SR)-8- .2 4 3% (4.3.0] £ —4- % -2- ¥ B T & (
I ¥ o £ #8¥ A) A (IRS, 2RS, 6RS)-8- KL 4& & 3K [4.3. 0] F -4-HF -2-
VB LB (FE ¥R A AEB)
B.1.N-[(E)-2,4-/k —# A - AR X — ¥ & B Bk

0

XNy '
0

b A A 72 800m1 DMF F 44 185g(1. Omol) A8 3K — ¥ & &5 A 47 -
FAEHT > & iE A 147g(1. Onol )(E)-1- i -2, 4- R = (K 4
Bl A1 WIS ) > ARBRETEBLSHEHEAARE
BAAANC - AFTETHEFER - RELEEHT  #HREY

) (oo P el oo Wi e N BrabiR o5 )



MO PR e F Hom RSO & &

A6
B6

43
- BAXHA ()

A1 6F kKT ABRALAKR  SKkE®R  AZEET
HREERIEEAL o AF 0 177-200g(2 % & F ¢4 83-94%)
R IS-121C(R BT EL G HMHKS) -
'H-NMR (CDCl,): & = 7.85 #& 7.72 (m, 4H, aryl-H); 6.2-6.4
(m, 2H, H # C-3 #f .C-4); 5.75 (dt, 1H, H £ C-2, J = 14
#2= 6 Hz); 5.20 (d, 1H, H, # C-5, J = 15 Hz); 5.10 (d,
1H, H, # C-5, J = 8 Hz); 4.33 ppm (d, 2H, H # C-1, J =
6 Hz). -

B.2. (E)-1-R % -2, 4-/% — %
WNHz

EEZEH10cnk G E>BENLIIFAMEE ¥ L ImA400g
F-(2-5.C & )-F& M 213g(1. Omol )N-[(E)-2, 4- /% — M K -AF X =
ViR (FAAB L HRALSY)  ANECTHEmE
EHh o E0EETABMEHB0CEAY o 44 10-20ppmd- #
EXTERHMAFNBIRTEIHRL - 2 F - >1-80g(EREE
44 86-96%) °

B.3. (B)-4-[(E)-2,4-/k =W AR X )-2-TH L T B

NG Z 0
\/\/\E/\/\f%

Z0°CF st 41 6g(0.5mol)(E)-1-A% FK -2, 4- /% = % (K %6 1
B. 2. 44 42 # 1t 4 49 ) #= 50. 6g(0. 5mol) = T A& Aw A 2] 250mol THF F
» B3R fm AR 250mol THF F 49 96. 5g(0. 5mol ) (E)-4- & -2- T
WERCE - MkANERENBERFASCUAT - £0CTF

) Ol DI da B i 0 - BbR B3 )

s
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Ab
B6

44
- BASHA ()

WHs ) H MEAZTETHAES - /mwA500nl MTBEZH IR K48
—% > RARBMEIRAH T A #AE > fe A 1000l F XA 0. 1g4-
BAXTER RERAG(EREBA TR EEE FHWTC) -
Je lkg B FF (63-200 u m) L@@ &AL ERBRY > ART
¥/ RER(2:1) ABLE c ARBAHAMA01gd-REXTER
B AREHBEEESAWC AE C 52.7-58.6g( EH
A E4954-60%)% E bR o R=0.24 ¢

IH-NMR (CDCl,): & = 6.99 (dt, 1H, J =15 # 5.5 Hz); 6.1-
6.45 (m, 2H); 5.98 (d, 1H, J = 15 Hz); 5.75 (dt, 1H,

J = 15 and 6.5 Hz), 5.18 (d, 1H, J = 15 Hz); 5.06 (d, 1H,
J = 10 Hz); 4.19 (g, 2H); 3.42 (dd, 2H); 3.31 (d, 2H);

1.29 ppm (t, 3H).

B.4. (RS, 2RS, 6SR)-8- % = T ALK K -8- LR LK [4.3. 0] £~
4-H -2- FER &% (FE 4 ek 24588 A)Fv (IRS, 2RS, 6RS)-8- £ =T
AERS-RBEER[430]F4-H-2-FHETE (EH i
5¢B)

CoHs04C. H " CoHs04C, H y
& - & -
rac. H A i rac. H 8

A A E A 250mol ¥ K 44 #4997, 5g(0. 5mol ) (E)-4-[(E)-2, 4-
Ao EREE - THERCE (K445 B.3. ¢9i2HLesd) -

) (ol -l poSi i i N B Bov-3¢ )
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#2.3P¥RorE Hom DR E RN

A6
B6

45
EBARHA ()

B % Aw A E A 250m01 T % F 89 114. 5g(0. 525m01) — K B = F
ZTE  ATBTHHBE - REBANLABRAI N4
Fa A0 lgd-FE AKX Fak > REMBEEIR6DEF - RE - £ lke
R (63-200 um) L@ B EHEMILARY  AERIK/H
ER(8: 1) BB - & ¢ 109-134g2H A F 9 T4-91%) K &
Ky BLALPAELIGRRFEHREIZMAFBYRESY
° R,=0.25 °

IH-NMR (C1,DC-CDCl,; 80°C): & = 5.77 (m, lH(A) # 1H(B));
5.68 (m, 1H(A) # 1H(B)); 4.14 (m, 2B(A) # 2H(B));
3.65 (m, 2H(A) # 1H(B)); 3.48 (dd, 1H(B)); 3.27 (dd,
1H(B)); 3.00 (m, 1H(A) # . 1H(B)); 2.85 (dd, 1H(A)); 2.76

(m, 1H(B)); 2.60 (m, 1H(A)); 2.25-2.55 (m, 3H(A) #

4H(B)); 1.93 (m, 1H(A)); 1.51 (s, 9H(B)); 1l.44 (s,

9H(A)); 1.25 ppm (t, 3H(A) # 3H(B)).

B.5. (1RS, 2RS, 6SR)-8- R 4 E 3B [4.3. 0] £ -4-H -2- T BR L &5 (
JE¥tnk LA A) S (IRS, 2RS, 6RS)-8-FE Z T AR X -8-F 2%
[4.3.0]F-4-%-2-FEE LB (GE# s L # B

H

CszOzC H N/H C2H502C H N/
5hik % 5"!* A 5h ik it 84 é\f B

3456, 02(20 8 B ) B 56 B. 4. 4942 H 1L A 4% Ao A B 20m]
—eEgE Y o A TR A 200l K BEE 0 fu ] M AR
FANRBTELRABLBINC  —ThwArnE > BHEHFEI0 245

) (oot - Dol o o b B N Bl RE -3 )
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220 P o Hom 3R 20E & B S

A6
B6

48
B~ BARHA ()

M 40ml = £ F 5 5 3 B A R kA4 84 B B R e A 40ml IR
BB 20% 0 kAMBERILMER - DB EAKRE A_RYT
BEBR KA > FAREMEELSH TR BE - £ 100g
BB (63-200um) LiEiBAE G EF&HALICREY > ARTKR/
LB/ BEAITSYEERER:2:0.DELRBRAE - A% 0.8
JEH B AR AR 0. 8g I S ok BB - R=0.T9(F 5 4B. 4. &%
EHLESY)
0.21(3E#ak £ A 5B)
0.11(E ¥ nk B AEEEA) -
!H-NMR (CDCL1,): )
Y R A: 8 = 5.83 (d, 1H); 5.69 (m, 1lH); 4.15 (q,
2H); 3.21-3.38 (m, 2H); 2.52-2.89 (m, 3H); 2.21-2.52 (m,
3H); 1.95 (m, 1H); 1.28 ppm (t, 3H).
JEHm B B: & = 5.64-5.87 (m, 2H); 4.16 (q, 2H);

3.14-3.33 (m, 2H); 2.82 (dd, 1H); 2.15-2.74 (m, 6H);
1.28 ppm (t, 3H).

£ 365 C
(1SR, 2RS,6SR)-2- T & % A b & 8- R ABH 3R (4.3.0]) £ -4-
My
C.1.(IRS, 2RS,6SR)-8-F = T A K A 8- R 3R [4.3.0] F-
4-H-2-F B o ony
HO,C_ H _:_NJLO/%;HCHJ
3
oh 3k 5 ay d"'ﬁ

(o Pt el o o8\ Wbt 0 N B i B ch-38 )
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A6
B6

47
EBAHHA ()

56 Ao A A #500ml 7K F 44 30. 8g(0. 55mol) & F AL EF o AR
#500m1 F 8% ¥ 44 147. 7g(0. 5mol ) K 6 #{ b. 4. 4R R AL &4 » £
ERARFTAECTHMIL N - 2474 > A 5000l KHFFER
RER  AWMET BIEMEA 1250 0B - B fEZ AKX
BFRENNEE  REAHBRBRERLE B4k £50°C
THBREHE - AF 1 84-98g(HR A B4963-73%) * 8 © 174-

1IT6C(BERB/11ELHNHER) -
IH-NMR (Cl,DC-CDCl,; 80°C): & = 5.83 (m, 1H, H #Z C-5);
5.74 (m, 1H, H £ C-4); 3.65-3.80 (m, 2H, H, £ C-7 % . H,
#Z C-9); 3.09 (dd, 1H, Hy £ C-9); 2.92 (dd, 1H, B, %
c-7); 2.70 (m, 1H, H £ C-2); 2.35-2.60 (m, 3H, H, fo . H,
£ C-3 & H & C-6); 2.01 (m, 1H, H £ C-1); 1.5 ppm (s,

9H) .
C.2.(I1SR.2RS,6SR)-8-% = T A K K -2-C & # A KAz X -8-
RAEHEIR(4.3.0]F 4%

0 0  CHy
CzH,OJ}\ )]\O+ CHs

NH H
§ b
A H :

7 e A VA #200m] £ K THF F 4453, 3g(0. 2mol ) B 36 #(C. 1. &9
ZAIL S F 22.2g(0.22mo0l) =T Be - E Ak / RALSIR S
K408 B BF 0 3R e N IE A 40mITHF F &9 22. 82(0. 21mol) & F &
LB > AR RHFMAEANTEELLB -10 ChdE £AKE

FWHF LT - BAEEAFAEHET  BEWAZEHA 500l K
‘#é@ 15. 6g(0. 24mol) & R AL G kAW IER » M ARRFR B

(oot DI 0 oS i B N BiabR Bot-38 )

—-._-.-—-___..."_._.__‘.__._____._.__.__._%@ ).____‘ﬂ-—____—v}ﬁf,-———_.—__ ,)_———-————-———-——-—-—
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A6
B6

48
E~g®HHA ()

BZANREETAE-10°Ce- ol EKETHHEEEI 44
o K £ & & /v A 300ml 7K Fo 400n] F X o
S AMAE ARBATHR ABLEECRRTEREEZ
FlF— LA BB CEREATC) w1000l T B » £
HTMARARAMAFNRE)ER NS ERAERXE
%o mBREEFRILIE - BE REMRATEH/K@G5:15)FTELE
&2 AS0CFHREEE - £ & ¢ 24.2-28.5g( ik E F 49 39-46%)
ZREiLSY o B 120-122°C
J§-NMR (CDCl,): & = 5.78 # 5.73 (2d, 1H, B # C-5); 5
(m, 1H, H # C-4); 4.59 br. s, 1H, NH); 4.12 (m,
TEE CcH,); 3.90 (m, 1H, H & C-2); 3.74 & 3.67 (
1H, H, £ C-7); 3.67 # 3.56 (2m, 1H, H, £ C-9); 3
(m, 1B, B, & C-9); 2.92 (m, 1lH, H £ C-7); 2.67 (m,
H, £ C-3); 2.49 (m, 1H, H & c-6); 1.95 (m, 1H, Hy
c-3); 1.83 (m, 1B, H & C-1); 1.46 (s, 9H); 1.24 ppm
3H, Z4H&% CH,).
FBMANBEELING BB KABRAEZHE L 2-3 X
AAkBEFTH BN L HBERBHE LK KEk#E > ES0CTFH
EHE o AT 0 16.0-19. 28(F#FC. 1. ¢9 42 AL A 4 49 30-36%) (
AL A )
C.3. (ISR. 2RS, 6SR)-2- T &, % K A A& -8- R H 3K (4.3.0] £

~4-H

C,HsO

sh i A

.64
2H,
2m,
.12
1H,

E

(m,

)(M%Mﬁwﬁ*&WNﬁﬁﬁﬂﬁg)

———______,,_.__-.______——-___.;\g_)__-——:z-.-—~_-—v>u¢-———————
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A6
B6

49
EBASHA ()

A AEAIMILHFTE/(L:DYREMW(EFR)FH
31.0g(0. Imol) F#4 C. 2. 9B A4y - Rikiw A 100n] B B
B (MAREHWCRERER))  RERHZABEHR
f"a%(éleo’z}éi) o mA200mlkK - REAMBIER KL T

BRFHRANTMRE L5 ERCHER  A—RFRFERD
Ko EAAGN 0 RBEBMERSENAME  BE - £F
BEETERER S  LREBETHHEAL- £ 13-
16.6g( K EFH65-19%)H- HE - LXEMH - R= 0, 81(%=
B C2MAERBALSY)  0.1II(EMALELYH) - RHE#E =

Wbt/ F ER /B B 1ThE B K & (15:4:0.5) °

'H-NMR (CDCl,): & = 5.78 (d, 1H, H # C-5); 5.63 (m, 1lH,
H £ C-4); 4.94 (br. d, 1H, NH); 4.10 (m, 2B, ZR%
CH,); 3.88 (m, 1B, H #£ C-2); 3.28 (m, 1lH, H, £ C-7);

3.19 (m, 1, H, & C-9); 2.84 (m, 1H, H, & C-9);
2.57-2.62 (m, 2H, H, £ C-3 # H, # C-7); 2.43 (m, 1H,
H # C-6); 1.95 (m, 1H, H, # C-3); 1.79 (m, 1H, B #
c-1); 1.23 ppm (m, 3H, Z&A%’ CH;). ’

T3 4D
(1SR, 2RS, 6SR)-2-F Ax & -8- R B H 3R (4.3. 0] = -4- %%

HyC-NHH ~pn
58 i a4 \.Pj H

ERART @ &4 192050 £ Z M ) 54046242 /v A 2| 25m]

H

e A e b e m At kr S mnamn - fmte dmam i mam e

)(mﬂﬁﬁﬂﬁﬁ%WNm$23N¥)
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P20 P T e Hom S I S NS

A6
Bé6

i BFHASA ?0 )

BAKTEFY > BEFRNED N £KkE H kPR E
C.3. 8942 AL A 45 25g(BEBEM)  MBAEZEAINE - Fiv
0.95g(25 BB fi ) f1b4248 » B AN o £ kAH
AN BEXRBAMAKIEZAAGELKR WAERBK
o ALELABRERGLR HRA 100n]l - &HLEERE
FoREEZ  mAM FTE  BH ASEETTRB|AERZ
i o BE LG EHEEN TR LI ERM - R=0.11 -
R/ FE/ BRI R KRIER(2:4:1)
lg-NMR (CDCl,): & = 5.77 (d, 1H, B # C-5); 5.67 (m, 1H,
H £ C-4); 3.33 (dd, 1H, H, £ C-7); 3.26 (dd, 1lH, H, ¥e3
Cc-9); 2.73-2.82 # 2.54-2.63 (2m, 4H, H £ C-2, H, %
c-3, B, & C-7 # H, & C-9); 2.41 (s, 3H, CE)N); 2.34
(m, 1H, H £ C-6); 1.90 (m, 1H, B, £ c-3); 1.70 ppm (m,
1H, H £ C-1).

T #HIE
(1RS, 2RS, 6SR)-2-#& ¥ X -8- R B E 3R (4.3. 0] L -4-H
(1RS, 2RS,6SR)-8- R =T R E X 2- L7 X -8- L #EELER

(4.3.0]F -4-% (3E ¥ sk B A) A (IRS, 2RS, 6SR)-8-% = T &
A A T L 3-RBEIR[43.0]F 4- % GEHs L HEEB)

0O CH, jL CHy
oo
3

HOH,C, H /ﬂ\ /!r-CH3 HOH,C_ H
N 0
oA s it s W8

b iH 2R A

KA R B AR SEBMTIBN (ONQY & 43042 (910 v 907 2048\ A A un Ana

) (omf P I fis o 0 Wi B N B SR R R3R)

).
-———-—.___..._A..___._-.__.___________%3;____..::1-_——_.__?Qg—————-———
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¥ PSR o 3 Hom R PR & BN

i‘&%ﬁ%(m)

ERARTAMAL 20 £k 1,2- —FEEZETH
29.5g(0. Imol) K 76 4(B. 4. 4 AZ ML &4 - A B8 £ A 3B <-65
CH4 T AwA 150m11. 54 DIBAH £ F X (0.225m0l) F 44K % °
B BELG BRAKAITE  ATBTARE 2L

ERAMHETE A FEKAERR) : AAKE
BHRFUAATBEABZELWSCZ M - K% > % F A 20m]
REBSG BEACHBER - B> BERE1024 - HBE &
R ERFTRLEBAHRERGKR > £KA 15001 » #H T
MERZRERBERGHN RE ESEETTRBEHAZ
240 0 42 2508 BB (63-200 £ m) L Al A & ik 4h b 484p - A
ROUK/ ARG DERBE - BE © 12.9-17.79CGEZ%R & £ 48951
%)% ki Hlh4] HEHEREIRBEARBYRLSY
° R,=0.36( K A #B. 4. 44 AL &%) 5 0. 1204 A 1L A 4 AFe B)

BEREMAEELEAYE - T2 GFEHBREEE AW
FHREIBRUAB S TAB B/ F B ETLLESF -

‘H-NMR (CDCLl,): (skr#mZ#s A) & = 5.67-5.82 (m, 2H, H
£ C-4 # C-5); 3.50-3.77 (m, 4B, H, £ C-7, H, £ C-9
Fu P CH,); 3.02 (dt, 1H, H, £ C-9); 2.85 (m,

1H, B, # C-7); 2.2-2.4 (m, 3H); 1.87-2.00 (m, 3H); 1.62
(m, 1H, H # C-1); 1.46 ppm (s, 9H).

an Aan

Comi DI e i 5o B v Bl Bact- 3% )
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A6
B6

e 52
BB ()

E. 2. (IRS, 2RS, 6SR)-2-72 ¥ K -8- KL & R 35 [4.3. 0] L —4-%

HOH,C, H N,H
shildEne =" H

eAm AN 10m] F BF F 69 K6 H1E. 1. 0942 M1k & A2, 5g(10
EER)  RiF A BB - KREWHEINNE - ARt
RlRGHF G BB > A RFEERE A4 » BN E S 45%
MERIHBEREHNEZ12 - R ARHTEBA LB L
FEBREBYBR  BRLHERZR  AZATTRE%
RAksY - BF - 21g( LA NaCl BARHGES) » R,=0.20 -
ZRFI/ T/ BEE BT RERIE R (2:4:1) «
IH-NMR (df—DMSO): d§ = 5.76 (d, lH); 5.62 (d, 1H); 3.47-
3.56 (m, 2H, H, on C-7 # H, £ C-9); 3.32-3.47 (m, 1H
#2F % CH, L¥ H, - )i 3.23-3.32 (m, 1H, #F £ CH, ey q,
)i 2.77 (t, 1H, B, £ C-9); 2.64 (t, 1H, H, &
C-7); 2.10-2.24 (m, 2H, B, # C-3 # H £ C-6); 1.77-

1.88 (m, 1H, H, # C-3); 1.69 (m, 1H, H £ C-2); 1.40 ppm
(m, 18, H & C-1).

4

B BT
(IRS, 2RS, 6SR)-2- L ALK K B 7 A -8- LA # 3B [4.3.0] £ 4-
B
F.1.(IRS, 2RS, 6SR)-8- % = T Ak Kk -2-(4- F X #hds &, F & )-
8- KA E IR (4.3. 0] -4- 5 (FE s B H B A)F= (1RS, 2RS, 6SR)-8-
FETRHBA-U-FRBBAT A )-8- [ AREHE(43.0] L -4-
M (JF #h ek £ 4554 B)

(o 3 i B (N B Bich-36 )



#2.0P X oo 3 H e Jn B OE & B DS

A6
B6

53
- HAHA ()

‘é@ Oy
shifi At oh 3K o B W8

S AL 25n] & KeteE P44 12. 7g(0. 05mol) K36 #| E. 1. 84
RIS GEH s EAEARBYARAY) A4 Z-15TC
o HFAmA 11.0g(0.0575m0l)d- F X & £ > A ABRER
REAANGFBELBESC W A5FE-15CHBETH
FH2IE RBEATETEMBEINE - fmAsgrk HHS
248 mASInlKk A#HERELRRK > Akik £A50CF&
EHE AT 14.4-16.3g(BHAEFT1-80%)  AHEEHE
» JEH B B EARBYIRSY o

FEFEHE AR AN HRERAE RS TREBK T
BYE&ELESF B 111-113C -

'H-NMR (CDCLy): ( ##ocRMM A) 6 = 7.79 (m, 2H, ¥£& H);
7-36 (d, 2H, % H); 5.74 and 5.78 (2d, 1H, B £ C-5);
5-84 (m, 1H, H & C-4); 3.87-3.97 (m, 2H,7 X#&£OCH,~);
3.59 #& 3.67 (2dd, 1H, H, # C-7); 3.48 (dd, 1H, H, &
C-9); 2.78-2.96 (m, 2H, H, # C-7 .f H, £ C-9); 2.47 (s,
3H, ¥# CHy); 2.22-2.36 (m, 2H, H, £ C-3 and H £ C-6);

2.06 (m, 1H, H £ C-2); 1.80-1.98 (m, 1H, H, £ C-3);
1.59 (m, 1H, H £ C-1); 1.45 # 1.47 ppm (2s, 9H).

F.2.(IRS,2RS,6SR)-8-F = T R # X -2-C A Z X A ¥ £ -8-
fu%%%m 3.0 F -4-H (FE Har EAE5E A) F (IRS, 2RS, 6SR)-8-
TEERERA2-CABARTRA-S-REEIF(4.3.0]F-4-%(

e A ik e b e At ab S s\ —m . sm be Fmaa o A e Aw A An

iA AAA

(ol - e o o e B [\ B K )

:ﬂ._______%_.______. ).____._._.____.__._____.

oD

e e



22RO Hom P B

A6
B6
i BAAA (54 )
FF # ok X FEB)
o o o 0 0 CHy
)k )Lo)raﬁ )k )LG*_QE

CoHs0™ TNH\ H
¢ CaHs0” TNHT\ H N b, 2Hs ts:: CHy
o =/ A 53K s H B

shoH R

# 7 100m1 DMF ¥ 44 20. 5g(0. 05mol) K36 #IF. 1. #9424
4 (e ¥ o AR AF B HIR 44 ) #26. 52(0. Imol ) & KALEA A T0
CThd#kd e - BRBEZRMANZ20lKT » A 2000l %k
BEBR—K Ao0nl Ktk imBin— K FARBRALE
EEBRTRE -

A& EA 80ml THF & » R FHmw A A 80ml THF ¥ &
13.1g(0.05mol) =XM% - B > £E B THIF 2085 > KER
1B IE B AANL50mIK > e BEFEIE - EAHT > &
AN GEHCL/ AL EEplaiE233-4 ATZBTRER
ZTHF * B RBAERAHEIC AMBRERLERHIG=ZXE
BE(RF > e RE MK 0 ANBEER) -

WiBMMNBES 10% ¢ 8 ACHIER » #4885 pH 15 F

Ez212 AR FRER®BR > ERA100m > AREBRMALE
/-\mT B ER & » RiE A 6.0g(0.06mol) = T Bk - E%#T
%% e AR 20m] ,—ﬁ‘?’ F 45 6. 0g(0.055n1) & F &
EERTHEHFER > A 100nl KEBERBER—KR > AHEE
SRR o
F£ 100528 B (63-200 £ m) LA 42 &3k b1k 23g4n £ 4% -

RETKE/ABR@:DERBRE - 28 1 12.4g(32 H & B 65 76%)

an Ann

(om P I S B N BE R o)

D M Y



#20 PR ok B Hom RO - S NS

A6
B6

£ gasn )

B RY > EHREHBRAEMATBYRSY - RAECR
Th/AER(2:1):0.32(FEHee ZHEEA) > 0.29(FFH o ZH BB

FEH o RAETAFBRE £250e% B (35-T0 um) L Al A &3k
BATHBEYY  ARTIK/BEFGDELBA - £ &4.3g(F
WA FHREMMAGBR BRI ) 5 24(EHEF
815%)iR A M5 5 0.6g(ERE T4 Hee ZH B

'H-NMR (C1,DC-CDC1,; 80°C):

Ei3 3% 3 A: § =5.75 (d, 1, H £# C-5); 5.66 (m, 1lH,
H # C-4); 4.67 (br, 1H, NH); 4.08 (g, 2H, z&a#% CH,);
3.62 (br, 2H, B, # C-7 % H, &£ C-9); 3.19 (br, 1H, H,
# CH,-NH); 3.05 (br, H, # CH,-NH); 2.96 (dd, 1H, B, &~
c-9); 2.81 (dd, 1H, H, # C-7); 2.24-2.34 (m, 2H, H, x
c-3 ## H #£ C-6); 1.78-1.94 (m, 2H, H &£ C-2 # H, #
c-3); 1.54 (m, 18, H &£ C-1); 1.43 (s, 9H); 1.22 ppm (t,
3H, Z#&AA CH,)).

4w Zmm B: 8 =5.69 (m” 1H, H £ C-4); 5.57 (m, 1H,
H % C-5); 4.65 (br, 1H, NH); 4.08 (g, 2H, CH%'—CH,);
3.52 (dd, 1H, H, & C-7); 3.41 (dd, 1H, H, £# C-9); 3.29
(dd, 1H, H, # C-9); 3.24 (dd, 1H, H, £ CH,-NH); 3.03-
3.12 (m, 2B, H, £ C-7 # H, # CH,-NH); 2.68 (m, 1H, H
# C-6); 2.12-2.22 (m, 2H, E # C-1 and H, £ C-3); 1.74-
1.87 (m, 2H, H £# C-2 # H, £ C-3); 1.43 (s, 9H); 1.22
ppm (t, 3H, CZ&% CH,;).

F.3.(1RS, 2RS, 6SR)-2- L A K A F A -8- R ¥ 38 [4.3.0)]
I —4-H

e A ik e b cm A b e/ mmssa\ e . sea e L s A e AN A A o in AanA

(ot I oo sh i B0 (- BB 36 B CHS8)
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¥ S R R ooy 3 Hom RS - E S

A6
B6

56
- BAFHA ()

C,Hs0” TNH\ M N

g

AH61.6g(5. TE R BT HHIF. 2. 4942 AL A M Afw A E] 10n]
TEF - RikwA Snl REBE > REMH 30948 - AAHRE
ERAmE RE - ERFPAAAH T BEwARE
L% S RALME R EEpHEZ 1261k - AR FHRERD
R RABREBEMERAGHTHARE  BE AZETTH
BiEEIAg - EE 0 0.8g(ZH AT 63%) #Mbkiy -
R=0.16 =8 F %t/ F B /% & % 1T%¢4 B 2K 78 7% (15:4:0.5) °

lH-NMR (CDCl,): & = 5.81 (d, 1H, H £ C-5); 5.67 (m, 1lH,
H £ C-4); 5.00 (br, 1H, NH); 4.10 (g, 2H, CZ&A% CH);
3.18-3.28 # 3.08 (m, 38 # m, lH: H, & C-7, H, £ C-9,
5 # H, % CH-NE-CO); 2.67 (dd, 1H, B, & C-9); 2.53

a

(dd, 1H, H, £ C-7); 2.34 (m, 1H, H, & c-3); 2.25’ (m, 1H,
H.AZ C-6); 1.79-1.96 (m, 2H, H on C-2 # . H £ C-3);

1.50 (m, 1H, H # C-1); 1.24 ppm (t, 3H, CZ#% CH,).

#4456
(IRS, 2SR, 6RS)-2-#&8 F K -8-R 4 F 38 (4.3. 0] £ -4- %
ClLE-I-F=ZTABEEKRE-24-K M

(o P T o s\ e e N B aE R ch-SR )

NN NS S JN

et e A e s 4 meem N v . s te fman e mmem e A

an A

in AAN



#2.5 Pk o3 Hom RO - R RS

A6
Bé6

i
EARE A (5 )
O CHy
I e
CHS

%9 8. 3g(0. Imo1)(E)-1-R& % -2, 4- /% =% (K 5 4B. 2. 892 &1t
&M )mANE 50ml MTBEY * Hiw A 20mgd-ZREXTE - REA
R A R A20-30°CoF 0 RFAAIEA0DL MTBE P &4
22.9g(0.105m0l) —H B —F = T8 - mwE > ATETMHHE 20
N BB ABZATTHROCHKHSTHRE_BE-_F=T
B it - A% 0 1894 (AAN)T &Rk o R=0.25% T
e/ 7 B (4:1) °

'H-NMR (CDCl,): & = 6.05-6.43 (m, 2H, H £ C-3 #& C-4);
5.68 (dd, 1H, H # C-2, J = 14 #& 6 Hz); 5.17 (dd, 1H,
H, # C-5, J = 16 Hz); 5.07 (dd, 1H, H, % C-5, J =
10 Hz); 4.75 (br, 1H, NH); 3.77 (t, 2H, H £ C-1);
1.45 ppm (s, 9H).

G.2. (IRS, 2RS, 6RS)-2- % = TR B A B T £ -7, 0- = £-8- &
MR [4.3.0]F-3-4%

0
g " SN /& CH,
5k 4 a8 CHy ..

S 83. 2g(1. Omol )(E)-1-Ax % -2, 4- /X = (K 56 #]B. 2. #

4 W e e ks L ememAS LR L AAYAN o . e th /AYA s AN s Ak \ noa A

in AAnN

(ot Pr I S i B b B R o3 )

————____n___,.____.._____.._;\@)_____3_1-_..___._«m_.._____ o



A6
B6

D PR o 3 Mo o hE R - S S

B~ HABA (58

EEALA M) mAE 25001 MTBEYF > HAwA 0. lgd- R E X T &
o SRE > A A AWBE A 2-30 CH > E B AIEFH 250m]
MTBE ¥ 84 229. 2g(1. 05mol ) —H B —F =Tl - w B - EXEET
WHN I BERRBAWESRLEALIFATEF - oA
103. 0g(1. 05mol) B R BF * L #E £ A 308 & % 60°C B #4241 BF
cAMBABAR ATAREASNCEREHE - AF
9208.2g(EHE BHIT%) G E L BIKE B - B B157-159°C ©

IH-NMR (d,-DMSO): & = 5.81 (m, 1H, B C-4); 5.59 (d, 1H,

H z C-3); 3.77 (dd, 18 H, & CH-NH); 3.44 (m, 2H, H &
c-1 # H 4 CH-NH); 2.94 (m, 1H, H £ C-2); 2.66 (m,
1H, 5 £ C-6); 2.16 (m, 18, B, & C-5); 2.06 (m, 18, H, #

c-5); 1.43 ppm (s, S9H).

G.3. (1RS, 2SR, 6RS)-9- £, /X, -8- §L 2 # 38 [4.3.0] F -4- M -2-
¥ B F B

s R

5644 83. 2g(1. Omol ) (B)-1-B £ -2, 4- /% =4 (K 36 4#(B.2. #)
AL A ) A B 250m] THFF » B Aw A0 1g4-F2 AR K F & o
KB LB A AR E A20-30°CBF 0 3% JF A AJE A 250m1 THF ¥
84 229.2g(1.05mol) — KB — 5% = T &5 - wiE > A FTE THHF2
JNBF o A 103, 0g(1. 05mol) B REF » Aw AR EIAS N o R
$E A M E AN FEEF > ANl H T RFKE » RERMw

O Prid il PS4t i N Bust 3 R o35 )
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#25 Pe TR oo 3 Hom R RO S E DS

A6
B6

_ 59
ES~BAHH ()

BEIASNEF o B kA% WA o TR EF A A EH 500m]
KPE g REMA AR EXRBFPRBEWBRE I 24
BB EAK AV ERGE  ANCTE&BREHE - -EF
D 125-148g(E B A E964-T6%) G E L LR BB - HE 1 190-
193°C -

'H-NMR (d,-DMSO): & = 7.50 (s, 1H, NH); 5.77 (m, 18, B %
c-4); 5.56 (m, lH, H & C-5); 3.60 (s, 3H, 7H%&); 3-42
(dd, 1H, H, £ C-7); 3.16 (dd, 1H, H # C-1); 3.00 (m,

1H, H # C-6); 2.88 (dd, 1lH, H, # C-7); 2.67 (m, 1lH, H
# C€C-2); 2.02-2.18 ppm (m, 2H, H, # H, £ C-3).

G.4. (IRS, 2SR, 6RS)-2-#8 ¥ K -8-F B H 3E [4.3. 0] F-4-%

Hmﬁi{%g;j
shiki B ad —/ H

EHEHERABEYORART A EL 100nl THF +#&
19. 6g(0. Inol) K & 41G. 3. 84 AR B &4 (s k) - A8 F A
M & & 10-20 "C B # 3% fw A 100m1(0. 15mol)1. 5M DIBAH &9 ¥ X%
B AMITIFRIERF HRERREMANT 1.9 8L
50ml THF &9 F & F o wd > AFETHH 594 KR
B L3045 48 o AP IE 0 H P A3 8g(0. Imol) 48 £ 1L42 > Kk
B 24/ BF o A4tk 0 B IHRE Ao A50nl K Fe 10ml 1M E £ AL

~H

(ol Ppr i edn St e N BB R B R 3K )

e ) R et



P20 PR OB H o SR &

A6
B6

£~a%ﬁm(w)

MER HARBAR BBACLHABRER=KR &
KA 150n] B - S RRFERRE  EmARE - A E
16.4g(& %4 H BA R L AE) - R 03K T/ FE/
BE BV RERIEE(2:4:1) °
¥ 40

(1RS, 2SR, 6RS)-2-Z A B BBk ¥ X 8- R A ¥ 3K (4.3.0] £ 4-
B

H.1.(IRS,2SR,6RS)-8-F = TR #HE K -2- R F A -8-A %% %
(4.3.0]F-4-H

O  CHs

Ay

HOH,C, H 0]
2%, —)j N] CHy
shil H

M 16. AT AEFIC. 40948 E M (H B0 Imol F 56 616. 4. 6442
AL M )EAA100m] THFF - AR A AFEBE L 0-5°CEF > &
e N A 100ml  THF ¥+ &9 22.9g(0.105m0l) —# BE — % = T &
EOCTHHF U REATETHERE AU H - B
» £ 250g 87 BB (65200 um) TR AR & & ikshibyn g dh » AECT
W /AE2: 1) EEBE - A 13.7g(=F EH E F54%)H
iR o R=0.21(AF L E4h) > 0.08( K3 416. 4. 8942 H 1L
&) -

H.2.(IRS, 2SR, 6RS)-8-F = T A &K K -2-(4-F XA X 7
A)-8-RABEHE430]F-4-%

42N e A ke LA IR [ AT ) L 1ALl [O1IA N AN snax \ on n

AN ANN

(ot br I s o S i B (- B B3R )

_____..__-'.____«_____________%-Q,)_____ﬂ._______.m;_____.__ D



Ab
B6

25 P o e H om0 RSO -4 B DS

YY) 61
-BHHHE ()

- O  CHy
CHs

HsC —@— SOy %, Hf s;N 0/{;,
e H

ABEBUATEMFL SFF  GEHAFLL 92HILE
MFRFZEECLY - B BB EF81-83% ° KB ¢ 160-
162°C -

 lH-NMR (CDCl,): & = 7.79 (m, 2H, %% -H); 7.37 (d, 28,
%% -H); 5.67 (m, 1H, H & C-4); 5.47 (m, 1H, B g C-5);
3.78-3.97 (m, 2H,F¥#s&%-OCH,-); 3.13-3.42 (m, 3H, CH,-N);
2.95 (t, 1H, CH,-N); 2.74 (m, 1B); 2.54 (m, 1H); 2.47 (s,
3H, %4 -CH,); 2.32 (m, 1H, B # C-2); 2.06 (m, 1H, H, #

c-3); 1.66-1.83 (m, 1H, H, # C-3); 1.44 ppm (s, 9H).

H.3.(IRS, 2SR, 6RS)-8-F = TR E A -2-C A ZE A 7 £ -8-
RBER[43.0]F-4-%

CzH::O/U\NH""‘. H NJJ\O/k_cHJ
- CH3
sh i A 14 H

e e A ikt L mm bl 4h L TN e . 4m Ve fASA s AAM aear \ on n

4N NANN

(i Pr i S e N MR 3 )
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223 P RO Hom R & B

A6
B6

62
2 BAZHA ()

RABUATHEFF2 GF%k  #HETHEP L2 9EHALS
B FZFEREY -
EHEO3-200um) L AEEHEEMICMEY  AETHR/
RE (:D)ERBE - A F - ZHEF 6% > BF - BRAK
Kb o R=0.35CR Tt/ A EA2:1)
H-NMR (Cl,DC-CDCl,; 80°C): & = 5.69 (m, .1H, H £ C-4);
5.47 (d, 1H, H £# C-5); 4.59 (br, 1H, NH); 4.10 (g, 2H,

Z#a% CH); 3.38 (dd, 1H); 3.32 (m, 1lH); 3.24 (m, 1lH);
3.01-3.08 (m, 3H); 2.79 (m, 1lH); 2.47 (m, 1H); 2.07 (m,

2H); 1.78 (m, 1H); 1.42 (s, 9H); 1.22 ppm (t, 3H, <z &£

CH,) -

H.4. (1RS, 2SR, 3RS)-2- Z A # K e ¥ A -8- R 3% [4.3.0]

F-4-%
0

A

CHs0” “NH—%, M N
é ;H

ARLE X =

H

FIBMAETHB]CI 95k #EHHF HI3 92HILLS
MIRFHBRARICEY - BT BHATH42% 0 R,=0.93(F 5%
FIH.3. B9 4F AL S 4) > 0.23(R ML) —RTI/FTEE/ R
JE & 1T%89 B R 75 % (15:4:0.5) °

st ?2l 0 HEIAM RIS (ANC) B 4012 (91N v 207 2K\

09 2 AN NANN

(ot eI o oS Wi B0 N BB RORSE)

——————-—7———7—uﬂm————*—m“mm%)L————ﬂunm————ﬁw——————-)_"“umm——————————



816899
A6
B6
i‘&%ﬁ%(%)
| & X0
(1SR, 2RS, 3RS, 6SR)-2- Z . Z A A -3- P& - 6% 55

(4.3.0]F-4-%
I.1.N-[(2E,4E)-2,4-C — M K - M X — T &g it i

- 0 P
NS
HSC/W\N
0

RABMATHBIB. 1. F & » # (2, 4E)-1-18-2,4-T =%
HEZEHECSY - A% EHEETWHTI-T9% K ¢ 114-117
CHTLEBFPELLHHER)-

'H-NMR (CDCl,): & = 7.85 (m, 2H); 7.72 (m, 2H); 6.25 (dd,
1H); 6.00 (ddd, 1H); 5.5-5.8 (m, 2H); 4.29 (d, 2H);
1.74 ppm (d, 3H). '

1.2. (E, 4E)-1-Fe % -2,4-T =%

mc’QQ/N§V”\NQ

REBEMATHEG B2 895 % #EAM L] 42814
U IFHARAAS Y - B4 40-70°C /16-18FE - A8 @ =
A H67-83% °

[.3. (E)-4-[(2E, 4E)-2,4-T = # K R & 1-2- T % & ¢ &%

D TR o R & % S

it p FIABMDE@BMESIFU (ANQCY B 13842 (210 Vv 207 245 ) 2 2 A0 ONNO

(ot PrIddie oot ide B N BB R oH- 3% )

g e e
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Ab
B6

- #uun )

H 0CH;

FBAART P B3 5k HEAH 1.2 89EHEILS
MERHRBIEY - AR BHEFHY-
'H-NMR (CDCl,): & = 6.98 (dt, 1H); 5.9-6.25 (m, 3H); 5.5-
5.8 (m, 2H); 4.19 (g, 2H); 3.40 (dd, 2H); 3.27 (d, 2H);
1.76 (d, 3H); 1.29 ppm (t, 3H).

1.4.(IRS, 2RS, 3RS, 6SR)-8- H = T A B & 3-F A 8- a4
# [4.3.0] F -4- M -2- PRGBS (JEHmBEHE A~
(IRS, 2RS, 2SR, BRS)-8-F = T AR A -3-F A -8- R B Z % [4.3.0)
F-4-H-2FBR LB (GE e 24 88B)
CHy

O  CHy 0
CHy

CaHaO2C, H
&
HyC K HC"":Z ;;
shibedt oA L HooF

FIBBATHG B4 9 F%k  HEHRF 1.3 HEHILA
MBGZBRBIEY - B8 EBHAETHTN% A 418
FHREBMAFH R ZAEBHR S © R=0.9CE T/
7 EA2:1) °

I.5.(IRS, 2RS, 3RS, 6SR)-8- F = T A H A -3-F A -s-f %%

L ks IE o A R e A rTR PN A LR R [ st N v . b e S e e s o e o am A

(oml eIl s dtide B0 N Biolii ok 3t )

S
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A6
B6

65
o~ BABSA ()

E[4.3.0]F4-H-2-F B

S NEA N KT 1. 17221 EEF ) H RS © fm A
BNl FEES 9g(19EB BT M. 4. 9 2HILSM o £
RARTWRERBIE - BHEEENK A_RTHEER
—R> RACLEMKAAY pHEFAZ -4  HAREKLEK AKX
o EEBTHBE  LRTK /AW (6:1) TEL L - 28 ¢
2.25g(E A F6942%) 0 5% 189°C o

‘H-NMR (d,-DMSO): & = 5.77 (d, 1H); 5.61 (m, 1H); 3.67 (m,
18); 3.54 (m, 1H); 2.61-2.95 (m, 4H); 2.30 (m, 1lH); 1.82
(m, 1H); 1.40 (s, 9H); 0.90 ppm (d, 3H).

1.6. (ISR, 2RS, 3RS, 6SR)-8- B = T # K -02-C A Z A p & -
-FA-8-RMER(4.3.0]F4-%

S e e ke e A mom ohe 1k S ma v AN e . i@k fAeA s A .. AN An A

Comt P i B N B i B3 )



316899

A6
B6

- gaun (5%

RABUAATHEPIC2EFE K2 25¢8ELHEHAF LS.
EBILSHEFRALSY - BEHH]C2 ML RA
BRI TP AR R R4 5 10028 B (63-200 £ m)
LRABEEEEZGEIL AYX/LHBE Q:DAELBE - 25
1.6g(GE 3 & B &959%)E F skt -

'H-NMR (CDCl,): 8 = 5.68 # 5.72 (2d, 1H); 5.61 (m, 1H);
4.81 (m, 1H); 4.0-4.2 (m, 3JH); 3.53 (m), 3.62 (m) #o
3.72 (dd) [2H]; 3.08 (t, 1H); 2.92 (t, 1H); 2.75 (m, 1H);

2.47 (m, 1H); 1.83 (m, 1H); 1.47 (m, 9H); 1.25 (m, 3H);
0.97 ppm (d, 3H).

I.7.(IRS, 2RS, 3TS,6SR)-2- Z AL A B & 3- T £ 8- f % &

E[4.3.0]F-4-% 0

C,H.0 NH H N
L HsC —z:_§l
sk Re H

FBBRATHEFICS 5% #1.6g(4.TEEM)F 5|
L6 891 B MBRAZHAEY - A5 0.7g(EHAS
B T0%5) % &R o R=0.09 =5 T I/ F B /B % 17%0 B KR
& (15:4:0.5) °

H

F 4K
(IRS, 2RS, 6RS)-2-Z R & KA T A -8- [ 38 [4.3.0] L -4-

2D TR G N RERCE SN

(i D ek o i B N B2 R oh-36 )

L A3 o A e b rR e A LR /A YAN e . L te (Ao N s AAm .. Am A




AT RO S H om0 S S N

€599

B6

67
- BARA ()

i
K13-X—_VRBREEEATE-BZT4-H-1,2-—-FH-C

: COOEt
o ; :COCEt
_C
N” He
o

#10. 67g(50 E B M ON-[(E)-2, 4- /% & - AR X — F &8 8 fi& (
FHHB. 1. 9IS W )F8.61gT HEE — LB AT R T
%/Jaﬁczx ° 7‘1%59 bR RBEWMEZE LR EEE(
e Bt % /mEAS: )BT N8 - B E 1 14 8g(¥2 REE
#T77%) > J5 8 © 80-84°C ©
K. 2. (IRS, 2RS, 6RS)-9- . X -8- S ¥ K [4.3.0] £ -4- K -2-
¥ B% B (A) Fw (1RS, 2RS, 6SR)-9- A K -8- R F E [4.3.0] £ 4-
W-2- YETEB)

Et00C £t00C

H 9 w O

B

5645 150. 3g(0. 39mol) F 464 K. 1. e 42 a1k 44w A 2] 720ml
LEEY » kA THEBALTS 3g(2.9m0l) T =fF ° sbiRb

4 A o e ke b em s hm v e 4 me e n

(ol P I e S i B N B Rop 3 )
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SRR P Hom R 8 S

Ab
B6

68
A BANA ()

MAEFTETHEFE  BRELSE - K& A K(HT00n])HF
ARBEMHERAZ 2-3  BRAVWA_RKRTRER=ZXK
» R AS500m] o FHR(BRESM)A KA » BBRLE - A EFEE(
AR ROR/AEALDYBEFHRIEE - A F 0 36.7g
EBACEREF45%) 0 R=0.4TCR T /R EL:1) » 37.0g& o
B(E % & Z8945%) ° R=0.22CE T H/AEAL:1)
K. 3. (IRS, 2RS, 6RS)-2-78 ¥ K -8- R ¥R (4.3.0]F-4- %

HO - H,C
2y H

ok oK 2 58 H

R AR T M5 2g(25% B @ )(IRS, 2RS, 6RS)-9- A, K. -8- &
HBEE(4.3.0)F4-H-2-FEL LB (K AHIK 2. 49 & 5% )iE#50m]
WE%ET  REBRFEMAIIMILSEMEIL_(ETH )&
BER(BEEM) - BERMAERRIGNE - RETARE &
HRF A 60n] FEE - 3ml F=TEAFEM 100l K REAE

BRENEAEATHAEABE HERBS LYABYATE/RiE/
K (10:1:1) R BHBK REBHE - KEHUER
B REMRA R LA (BRBRE - KT/ FE/RE
2:4:1)° BF 1 2. Tg(EHAETHTY) -

'H-NMR (DMSO-d¢): 5.69 (m, 1H, 4-H); 5.60 (m, 1H, 5-H);
3.39 (dd, 1H, 10a-H); 3.26 (dd, 1H, 10b-H); 2.97 (m, 2H,

7a-H, 9a-H); 2.63 (m, 1H, 9b-H); 2.38 (bs, 1H, 6-H); 2.32
(dd, 1H, 7b-H); 2.06 (m, 1H, 3a-H); 1.95 (m, 1H, 1-H);

;.77 (m, 1H, 3b-H); 1.44 ppm (m, 1H, 2-H).

Coml P e oo i B0 N BU S SE RIOR-SE )



RIREIOME HmRERF S ZHRS

A6
B6

o 69
E-BAHA ()

K.4.(1RS,2RS,6RS)-8-F = TR ZE X 2-R T A-S-f ¥R
[4.3.0]F-4-%

HO= H,C
H 0
A, 5
NT 0 —l- CH;
X
‘ CHy
shikskepg H

BEHPIKS A SB.87g: 8EEM)ET T HHIL 1.
PR R & - B 11.0gCGER A EHT5%) ° R=0.25CGRTH/A
BF2:1) ° '

K.5. (IRS, 2RS, 6RS)-8- % = T A HK A -2-(4- T XREBA T & )-
8- KL 3R (4.3.0] L -4-HF

HyC —@so, - HT y o
/U\ CHy
N 0 + CH,
CHy

shikaeng M

AEAMATEFTFL 9FFE #HEK4 EREFREAR
ftoth - BE  EREEZNIT% R-0.40CRTHK/AE2:])
K.6. (IRS, 2RS,6RS)-8-F = TR H X 2-B R T A-S-RL %

(ool Pl oo i B N BIRE B3R )



316899

D PR N o R B

A6
B6

70
EBAFHK ()

E[4.3.0]F-4-%

c
Y o}
5
N o-+— CHy

shilsepy M :

42 70°C F 4% 33g(0. 08mol ) (IRS, 2RS, 6RS)-8- % = T £, & % -2-
U-FPERBERTE)--RBEE([4.3.0]F4-% (THHFKS.
8942 M AL & 4% ) = 15. 8g(0. 24mol) & £ 1L 44 £ 200m1 N, N- = F %
T OBk AE T AR R A0 B o A AR 0 HIE R A K (500ml)FR
B ERALHBERIR  HKRA 2500l - &4 T8 R #48
FARBEAMHMBRBEMERL R (FABRMLEE A E
91 6g(97%) ° | |
H-NMR (CDCl,): 5.71 (m, 1H, C=CH); 5.58 (m, 1H,C=CH);

3.61 - 3.22 (m, S5H); 3.10 (m, 1H); 2.70 (bs, 1H); 2.24
(m, 2H); 1.91 (m, 2H); 1.47 ppm (s, 9H, F=ZTX ) -

K.7.(1RS, 2RS, 6RS)-8-FZ = TE # KX -l F A 8- R %%
[4.3.0]F-4-%

ik

HN = H,C ’ o
/[L CH,
N o] + CH,
CHy
st B

Comi P I s Whide B N BSbSE BoH36)
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P-T P R D Hom R 2 S

Ab
B6

i~ BRAHH ( 71),

BAkAse  BEEMLE 9E[I1LEH (21.6g > T8E
B@)A150ml R /(5: 1) PRERARILEAT  RELE

BTHAENIH - RARE ARFTTHARSWESE &

BRAFTERRBER  BRAWBERAEHE LA (RHA  RT
ifu/mm:n o B 1 11.0g(ER A EH66%) ° R=0.12CGR Tt/
7 BH2:1) °

K.8. (1RS, 2RS, 6RS)-8- F = TR E X 2-(TRHE KX T K )-8-
ABER(4.3.0]F-4-%

0
cza,o)l\m-uzc
H o]
iy
N o-}—cu,
CHy
shifaem O

EEEBT > &M 37215 £E& & )(IRS, 2RS, 6RS)-8- £ =T
FERA-2-BFTE-S-RAEER43.0]F4-Hiw A2 40n] —&
e 15ml RP » BAwA2.3g(I0EEMR )REKS > REZRF M
ANLTg6ERMIRTEHRCE - HF 2/ %R AAFTTKR
BERRAW  MAEBWAEA R TR (0nl) + » B&HEEH A
KERBR  HFRABnlK > £ (FEMH)ERE - HAER
Ae#ECROK/ AR - B8 ¢ 2.8g(G2#% A F4959%)
° R=0.53CK T 4e/ A EA2:1) °

K. 9. (IRS, 2RS, 6RS)-2-( T A% K A F 5 )-8- f# ¥ 3K (4.3.0]
£ -4-H

BT L T I TS T e T T T T U O

(ot Pre il S Wi B N Bu b ag B3 )



2D P b Hom RO - A S

A6
B6

i~&%%%92)

0
c,H,o/LkHN—H,c y
- NH

shikizens H

LEEBTAMK1.6g(B3ERM) K K8 89E & AE
100ml P& /K (Q:1DDF > BoAdnl FEYBE - LRABEK
TB% o KRS MIEEINSEE > REA kK(#100m)#HF
ZHABRBRAHAERMHERZEIZ A—RFMkAEE
BwR > HRA 1000l - &HERRZ > AREBRMALE > HE
BYg o BT 3. 9g(EREENTK) ° RAL=0.45(=RFI/¥F
B% /B A%2:4:0.1) °

T 5L

(IRS, 2RS, 6RS)-2-f ¥ A -8- B EHE[4.3. 0] 4 -#-=

LB B
HoN—= H,C H
NH x 2 CF,COOH

shifisest H

#% 30l = T B w A 2] 2. 0g(8% /& i )(IRS, 2RS, 6RS)-8- %
ZTERHEEX-2-BEFA-S-RHEER(4.3.0]E-4-H (K HEHK T,
AN ) E Il —RFRFTHERTY  BZROMATE
HEND4 - EFRXBATHER B AR REZREGW
AP XABER - EAHABTHBRSTALAS / £ AL
B} - B E  1.5g® &k o

AMERAAR TEBAREE (CNS) F 4048 (210 X 297 %)

82.3. 40,000

ol pr ol S wtide e N BabIE Bch-38 )

)

_____.._..___-____-________.__._________%__..______‘GJ-.______._%_._._.___.____.___.__.______.___'._.._
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22T Py b HOm R EOR -8 S S

Ab
Bé6

£ BARLA (g

IH-NMR (DMSO-d¢): 5.78 (m, 1H, C=CH); 5.60 (m, 1H, C=CH);
3.34 (m, 2H); 3.03 (m, 1H); 2.87 (m, 2H); 2.73 (m, 1H):;
2.45 . (m, 1H); 2.34 (m, 1lH); 2.22° (m, 1H); 1.94 ppm
(m, 2H).

FAB-MS: M+l = 153.

K AN
(IRS, 2RS,6SR)-2-Z £ & KM F A -8- QA ¥R (4.3. 0] F 4~
W(ZESHEFARFFHEZERILSMAEE)
M.1. (1RS, 2RS, 6SR)-2-# ¥ K -8- ALK [4.3.0]F-4- %

H.O—Hzc,H
NH
$h it 3% B H
(1RS, 2RS, 6SR)-9- F, X -8- F A 3K [4.3.0) £ -4- % -2- ¥ B8R
LE(RAFEK2 ERBBITHMAETERFALI GRME - &
T ERAEZNT R=0.22( =R Fh/FEE/RE15:4:0.5)

-]

M.2. (1RS, 2RS,6SR)-8-F = T #H KX - F A 8- B2 R
[4.3.0]F-4-%
HO - H,C
H CHy
N)LO+CHJ
B CH,
ST

FIKERUL AR P BB R (CNS) P 44848 (210 X 297 %)

Col prIdie S it B0 N B ti B3k )
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2D N opom i Hom e il -0 % DN

~

A6
B6

' 74
E-BARA ()

BEAFAN]L HEREBEFRMATHEMALL SRE - &
¥ E#HAETH64%° R-0.22CR T/ AEA2:1) °

M. 3. (IRS, 2RS, 6SR)-8- % = T A& & -2-(4- ¥ Rk aE £ 7 & 0-
- AEFE[4.3.0]F 4%

HyC -@—so, - HC

T S

0
J s
N O—‘—-CH,

CHs

mﬁwﬁfﬁﬁFlﬁﬁ%’&fﬁmMzﬁé ﬁﬁ
GAREEY c A ¥ EREFI1-98% ° R=0.59CKT
7 EA2:1) °

M.4. (IRS, 2RS,6SR)-8-F = T A ZK X -2- M F A -8- [ &%
H#[4.3.0]F-4-%

N3 — HC H 0
B
N 0 —— CHy
: CH
shikepy  H

- H#4 15g(64%f“‘ﬁ1 YR F A AR 13 0gR2EEH)E %
BIM3. 9B H £ 80ml NN-—FRFEEFYERT » £k
RAMAETNCHEIF 4 - B AHEREGRIIH  H
B AEI0CHBH6NE - RIEEBIT THH K 6. TR
ERE - BE T.0g(EHEZNTN ° R=0.55CETIk /A
BR2:1) °

M.5.(IRS,2RS,6SR)-8-F = TR FE X -2- I T A -8-R# 4 R
75—

® m A ok e e A e e 4 e o n

‘)(Mﬁhﬁﬁﬁﬁ&WNB$&Eﬁﬁ)

—————————r—-r—_—————————-%ﬁl————&——————ﬁ-—-—-———



IR F PO R -+ 2 WS

A6
B6

75
EBANHA ()

[4.3.0]F-4-%
HN=HC
CHy
o—+—cnJ
CH,
54 3% 3% o g

BEAEFINL HESETTAMALT FHORRE - &
HERLETE/—RKF5% /BB (15:2:01) P#EFH - A&
HHAEFGT R0 12(F B/ =K FIo/RAE15:2:0.1) °

M.6. (IRS, 2RS, 6SR)-8-F = T A X -2-(T A A F £ )-8-
fBERE4.3.0]E-4-%

C,H0 /Ikm H,C o
' JL T
N 0 —T— CH,
] Crly
HhiEEm M

EOCTAMLNUTEEM)THAFINL AL HF
1.9g(19 £ B M ) = ThmAE 50nl — & F & “P B3R A
AA N —RFHEFH22QETEM))ATHCE  REMHR
Mmp%&imT%#m+%°@%m&?hAﬁwmn’
AL HE A_RFRBFFERKIEZR EHFKRMA 400l -
BABBEH LR EMLREE - AF 5.3gCELRAE
44 96%) °

40 9 o de i on ) e A b a4 e mm v

(ot P B B i B N B IE RH-SR )

S S A
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D W RGeS H P N

Ab
B6

76

E-BARA ()

'H-NMR (CDCl,-CDCl,, 80°C): 5.79 (ddd, 1H, C=CH); 5.58
(m, 1H, C=CH); 4.61 (bs, 1H, g% ¥#& -NH); 4.23 (m, 1H);
4.12 (g, 2H, - Z#%-CH); 3.99 (m, 1H); 3.20 - 3.08
(m, 2H); 2.82 (m, 2H); 2.25 (m, 2H); 2.09 (m, 1H); 1.84
(m, 2H); 1.42 (s, 9H, £=T7% ); 1.37 ppm (t, 3H,
z4 -CH,).

M. 7. (IRS, 2RS, 6SR)-2-( T F. 5 F i 7 £ )-8- R AL 3 [4.3.0]
F-4-H

0

] Cszo/U\m- HLC H

shiken M

#% (IRS, 2RS, 6SR)-8-F Z T A& K 2-(TZ A KA F A -8-
fREREL430]FA-HEFETHEAL. FEYRE - B F
P EE o R0.55(F B/ K F AT /IR AE15:4:0.5) °

T BN

(1SR, 2RS, 6RS)-2-F A & -8- K 3 H 3R [4.3. 0] F-4-H

N. 1. (IRS, 2RS, 6RS)-9- A K - RAEE R [4.3. 0] L 4-H-2- F
B

HOOC
H

NH

shifseny M

£ 60°C T #5 8. 36g(40 & B 1§ )(IRS, 2RS, 6RS)-9- £, 41X, -8- f. 4

o2 O R CE DN ARSI [ ANION B 4 MRS [AIN N AN snak N An n iA AAn

‘)(Mﬂwﬁﬂﬁﬁhﬁﬂﬁﬁﬁsﬁﬁ)

—-————-—-,,_—_-_____—————————,{@-)-——-—34'-————-m-———-—-
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316599

A6
B6

B3R (1)

BIE4.3.0] L -4-%-2-FERLE(TKAFK 2 & A H30n
KFnSg B EE —REFHAANE - EAHTAEARLRK - ALK

Ry EAKE  ANCTARKREHLREFTHE - £ F © 4.80(

A Ea66%) °

“H-NMR (DMSO-dg): 12.35 (s, 1H, COOH); 7.60 (s, 1H,
“ape, -NH); 5.74 (m, 1H, C=CH); 5.59 (m, 1H, C=CH); 3.45
(dd, 1H, 7a-H); 2.95 - 2.85 (m, 4H, 1-H, 2-H, 6-H, 7b-H);
2.29 (m, 1H, 3a-H); 2.00 ppm (m, 1lH, 3b-H).

N.2(1SR, 2RS, 6RS)-2- Z R ZE K e K -9- &K -8- LM HE R
[4.3.0]F-4-%

shiem

# (1SR, 2RS, 6RS)--9- A K -8- R B E [4.3.0] £ -4-H -2-F
B (RAPNL GRALEY ) EFTHMATHEFC 2 HRE
c EE I HEBAEETN68Y  R=0.06CR T/ AEAL:1) °

N. 3. (ISR, 2RS, 6RS)--2-F B A -8-fL 4 H 3K (4. 3. 0] £ -4- M

AR K EARDERMTIBE (ANQ) @ 44842 (910 v 207 2995 )

(oot P I o bl B N BB IE RIOP- 3 )

I

.____.____.___._.__________.__._____....._,?



316599

228 Pk oo 3 Hom fSE0E 6 E NS

A6
B6

B~ BANA Z? )
RABEMRATHEHES 7k BEBMETHEMAN YES
HNEFTAL_ETEAERR  RAEFEREREFHE
Bt B & EREEFHNSK
H-NMR (CDCl,): 5.72 (m, 1H, C=CH); 5.68 (m, 1H, C=CH);
3.19 - 3.10 (m, 2H); 2.88 (dd, 1H); 2.60 (dd, 1H); 2.30

(m, 1H); 2.44 (s, 3H, N-CH;); 2.33 - 2.28 (m, 2H); 2.13
(m, 1H); 1.89 ppm (m, 1lH). '

£#450
(1SR, 2SR, 6RS)—-2-F A X -8- R 2 # 3K (4. 3. 0] £ -4- %
0.1. (IRS, 2SR, 6RS)-9- &, 4%, -8~ H. % # 38 (4.3.0] £ 4- % -2-
Ll

HOOS o)

H H

shikepy M

FE60°CTF semA0. 2giRBLER ~ 25ml7K &-25ml L BR 4 /vt
BN 8g0ZEM)EHHC3 IER REMZ LAY
FE60°CF#HHSIEF - BETHEREIE > wAl 8g# B H 44 74 10ml
KYWGER  EKZREGMWERTTRE - HEBHEF
A A40ml K P o A KA T NERALHEREZIR
fRo BB R TIEANE  MERRAFROBREIL
BAHEZOIC - hiBREMESAVEAKL  REATER

(oo DIl o ol ke B N Bl R o3 )

33._______%__.___.___.)__.__.._.._.__._____.__
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&
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PED PR obue 3 H O IR W O 2 i

A6
B6

EBH%HA ( 19

B ASCCTHE - A% 48332 HE B H53%) o K E192-

193°C °
0.2. (1SR, 2SR, 6RS)-2- Z A ZE A e £ -9- &K -8- %% %
[4.3.0]F-4-%
0
CIH,O)LNi-_l 0
+H
-
shikaEm "

# (IRS, 2SR, 6RS)-9- A K. -8- R B E K [4.3. 0] 4-H-2- F
B (K01 ALY ))BITEHRHC2 HMEHRE -
EE  EBHAEETN68% - 5 160-164C °

0.3. (ISR, 2SR, 6SR)-2- F A A -8- R E 3K (4.3.0] £ -4~ &

OB E S

AEUATHRFKS. 5k BBBKEHRF02 HES
HNEBAMZETABRA  BEFEREREREHIEAR
bty o AE B AE T8I

lH-NMR (CDCl,): 5.72 (m, 1H, C=CH); 5.50 (m, 1H, C=CH);
3.04 - 2.77 (m, 6H); 2.60 (m, 1H); 2.49 (s, 3H, N-CH,);
2.31 (bs, 2H, 2x NH); 2.25 (m, 1lH); 1.89 ppm (m, 1H).

AHKRE AR TRHBERIEE (CNS) P 4 4048 (210 X 297 %)

(ol PrIedla Sl e 1 N BB IS B oh-58)

__._._.__._._.._______________._.__.__._.._.__._“")______‘ﬂ-_._.___._%_______- )._..____._____.__..._..._._.._.._.



#2S RN O 3 Home R R - S N

Ab
B6

AR L EL N

&ML A4 6 B4
S B XD

T-(8-§L 3 EE[4.3.0]F-2-%-8-K)-1- &H £ -6, 8-

],4-=— 8,-4-FAK-3-F R T &

2=

—f-

AEw1oml THEA 7.5n] DIFRARGREMT > H1.4e5%
BH)-BHE-678-Z/R-1,4- -8 -4-HK -3-FH 78 -
0.6g(5% & i )DABCOA= 0. 8g(6 & B il ) K 4| A4 AR AL & My fm
BE RSN o 4K mABnlKE2.5n TE 0 AiGIER
oL AARAEEASCCTHE - £F © 1.8gGER A E4993%)

o %5 ¥524-226°C °

REFHER - (C31H50F,N,0,)

HEME C: 65.3 H: 5.2 N: 7.3 F:

% B 14 C: 65.35 H: 5.15 N: 7.25 F:
T 312

9.8
9.7

(I'RS,2’RS,6'SR)-1-3 B AL -T-(-TEREX -8 -HEER
(4.3.0]F -4 -%-8-%£)-6,8-—f-1,4, - —H-4-8.K-3-FHK ¥

%

Col pridi o #id F N Bt Boweak )

i e et Riutaiat e C T TR
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2SR MmN RRE S RS

A6
B6

81
£~ gARA ()

HsCo0,C, H I
N N
< A

H

Fod 10ml ZAEFu5ml DIF AR RAHF » #0.72(2.5F
BE)IIN-BHE-67,8-Zf-1,4-—8 -4- K -3-EHTHE -
0.3g(2. 5% £ i )DABCOF= 0. 6g(3 € & M ) & 76 5] Bay 1L & 4 Adm #&
BIA5NEF o AL AR Inl TE c ARERE &K
B RAKE BATHEEPAKHELE - A& © 0.95g(EHE
F6983%) c BB ¢ 212-214C o

ob K Fe 8

REIWER (CpeHaaF2N20s)

| : F:
HEME c: 62.9 H: 5.2 N: o
FalfE c: 62.7 H: 5.3 N: 6.1 F: .

5§ = 8.62 (s, 1, H & C-2); 7.72 (d, 1H,
H &

CH):

I§-NMR (d¢-DMSO):
£ C-5); 5.91 (d, 1H, B & C-57); 5.76 (m, 1H,
c-47); 4.05-4.19 (m, 3, CZHA% CH # BAE

3.84 (m, 1H, CHN); 3.76 (m, 2H, CH,N); 3.53 (m, 1H,
2.84 (m, 1H, B & C-2'); 5.43-2.58 (m, 2H, H &

CH,N) 7
# B & C-6’); 2.33 (m, 1H, H & c-37); 1.94 (m,

c-37

1§, H & C-17); 1.22 (t, 3H, zF4& CHy); 1.07-1.26 ppm
(m, 4H, @k CH)- =
£ 1)3

(I'RS,2'RS, 6’ SR)-1-38 A & -7-(2 ZEZE LR 8- 8%
FIR(4.3.0]F-4-H-8-%)-6,8-=f-1,4-= H-4- AK-3-%
T ER

(ool prIdie i S Whide B N B g BoH-38)

0. N A |



TP D3 Hom o HOR SRS

A6
B6

£~ Bose ( 82)

shifae

A d30nZ A 15m] DNFE R iRAMWT > K280 A
B-FEHE-67,8-Zf-1,4- = H-4-AAK-3-EHFTEH ~ 1.1g(10
% B )DABCOF 2. 6g(12E B M )R AF CHREAILE WA E
FSNBE o BB A4Sl K onl B #HIEE R ALK
RAkkZ  EAESOCTHE - A8 48g(ERAFHMUOR
FiLo o EA /201 DIFegm A4 » B 8 ¢ 239-245°C °

TEXHER (C, H,sF,N;04 x 1/2 C,H;NO)
itHE#@ . . C: 60.1 H: 5.6 N: 9.6 F: 7.5
T A& C: 60.35 H: 5.85 N: 9.7 F: 7.35

I§-NMR (CDCl,): & = 8.69 (s, 1H, H & C-2); 7.75 (d, 1H,
H £ C-5); 5.84 (d, 1lH, H £ C-57); ‘5.74 (m, 1H, H #&
c-47); 4.15 (m, 2H, Z#H % CH); 3.87-4.05 (m, 3H), 3.82
(m, 1H), 3.64-3.57 (m, 2H): H £ C-7°/9°, H £ C-27,
®&4 CH; 2.73 (m, 1H, H L & C-37); 2.63 (m, 1H, H
on C-6°); 1.96-2.09 (m, 2H, H# C-1’ and H, & c-37);
1.08-1.32 pom (m, 7H, : g&EL CH, # CHAAE CH;).

T 4 1] 4

kK4dZE R RO BB ZTH0 (CNQ) W 4 4842 (D11 \/ 907 s54x \

Coipridis poSiwid i N Bt ib Bok 3k )



¥2T I oD B Homodn RO -+ 2 S

A6
B6

£~ et ( 83)

(1SR, 2'RS, 6" SR)-T-(2' -Bc % -8 -F B E F(4.3.0) L4 -H -
g -%)-1-F A A-68-= f-1,4-= B-4-AR-3- ERT B
o ‘
F CO,H

HoN. H I .
N N
ST
H

il 50ml BB B 10% 4 & R L7 A %A 25n11,2- T — 8 4
RS T o #2.55¢(5E B M )T | 389 1R AL A 4 o B
B ASNEF o B4k 0 AwASOnl T B 0 A B ER (JRHC]/ H,01:3)
BoHEAFAZELS X AICTREBR » HRBERBAEK  H
ZHE ANl G FEE /K Q:DARYREY T - A BEHM H
BAE2-3 > BIARE AHBEELARY AL EARRZ
» BASOCTHE - E2F © 1.95g(EHwEEH 8% EALE

4 0 #E & #1nol HC1F=1/2mol H,085 4w &4k » 45 % © >3007C -
7‘5'-;;5};}}?.%% analysis: (C,,H,; F,N;0; x HCl x 1/2 H,0)

shir

it E @ lated C: 56.4 H: 5.2 N: 9.4 Cl: 8.0
F: 8.5

i K C: 56.1 H: 5.35 N: 9.4 Cl: 7.45
F: 8.25

'‘H-NMR (CF,CO,D): & = 9.24 (s, 1H, H # C-2); 8.06 (d, 1H,
H z# C-5); 6.03 (d, 1H, H # C-5’); 5.88 (m, lH, H zx
Cc-47); 4.47 (m, 1H), 4.37 (m, 1H), 4.22 (m, 2H), 4.04 (m,
1H), 3.96 (m, 1H): H &# C-7°/9°, H £ C-2’', &L

CH; 2.99 (m, 1H, H, # C-37); 2.84 (m, 1H, H #& C-6');
2.58 (m, 1H, H, # C-37); 2.48 (m, 1H, H & C-1'); 1.57
(m, 2H, - &A% CH,); 1.42 ppm (m, 2H, ®AX

CH,) - _g5—

(ot Pridhie oS it (0 N B g Bok3R )

A 4l o X R SR A LENE [ AATAN o Mo e ST A s AR L. am A



220 R by 3 Hom RO & S

£~ BAHE (89

| R H15
(I'SR, 2°RS, 6" SR)-1-B AL -T-(-TEAHEEELA-T-%
BIE4.3.0)F-4-%-8-K)6-f-1,4-—H-4-AK-3-FHKRT
B o o

j\ F CO,H
CoHs07 “NH H |

N N
o1 a1t b i A

9 30ml TR0 15m] DHF &8 k¢4 iR &4 F » # 1.35g(5 &
BRN-BAA-6T-=f-14-=8-4-FK-3-2HFE& 06205
% & % )DABCOF 1. 3g(6 & B M ) K 56 7 Ce4 1Z A AL & fm Bk BT i3
B o A% E 0 mASmIKEFEB AN TRKRFEHEFEL
RAEAEAR #BABRFAKRTEAARHF  BEHRRH
B ESOCT B - A - 2.25(ERAENIN - BB
197-199°C °
'H-NMR (d,-DMSO): & = 8.57 (s, 1H); 7.78 (d, 1H); 7.34 (br
d, 1H); 7.04 (d, 1H); 5.88 (d, 1H); 5.70 (m, 1H); 4.02

(g, 2H); 3.68-3.93 (m, 5H); 3.49 (m, 1lH); 2.48-2.72 (m,
2H); 1.93-2.08 (m, 2H); 1.08-1.33 ppm (m, 7H).

s 2 o e ek am L cm e e dew ek 4 e N = . s ba #ma o o . aom

(ol P oS i b N Bt ii Bost )
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316599

A6
B6

£ #RsE (8

£456
(I'SR, 2'RS, 6" SR)-T-(2' - -8 -FL B EH(4.3.0] £ -4 -F-
g -A)1-BHE-6-#-1,4-—F-4-FR-3-EHTHE

o

F CO,H
HaN, H l
N

EOEES

gy 25ml B A 10% 49 £ A L4 iR kA0 12.5011,2- & — 8%
MR RAMT #1158 5FR BTG SHFERLESY
Ao E RSN o B ALl FEEfGnIK ARES
10%8 BER A pHAE SR E 4-5 > BB B ik » ARHEZ » 4250
CTHiE-Z2F  09g(EHRAEETNNBRANEY A H
Imol HC1#w1mol H,084/w&-4h - 58 © >300°C °

TESHER ' (C,,H,,FN,0, x HC1l x H0)
HHEME C: 57.6 H: 5.7 N: 9.6 F: 4.3
S R C: 57.5 H: 5.5 N: 9.5 F: 4.1 .

IH-NMR (CF,CO,D): & = 9.18 (s, 1H); 8.14 (d, 1H); 7.39 (d,
1H); 6.06 (d, 1H); 5.89 (m, 1H); 4.38 (m, 1lE); 4.22 (m,

(m, 2H); 2.57 (m, 2H); 1.68 {m, 2H); 1.39 ppm (m, 2H).

N XN
(I'SR,2'RS,6'SR)-1- B =T A-7-(-ZARAE XX -8-£

1H); 4.06 (m, 1H); 3.97 (m, 2H); 3.64 (m, 1H); 2.88-3.05 '-:

(o Prid s osmdid e N Bt ia B okak )

i e D R



RINR OIS Hom PR - ENS

Ab
Bé6

i~ BOASLHE ( gp)

BEE[4.3.0]F -4 5 -8 -%)-6-R-1,4- = f-4-ARK-3-2%
T -

BAEMATHEASYFTE $1LCERBI-F=ZTE-
6, - = -1, 4-—H4-ARK-3-2KR TR THEFHCHEZRILE
MUBZERILSHAEE T 23g( LR E T 8% HFALE
4 > 4k &8 1/2n0] DHF&Y Av & 4h - f5 8 © 256-257C °

LESHER (C,sByFN,O5 x 1/2 C,H,NO)
HEME C: 62.7 H: 6.6 N: 9.7 F: 3.7
xR A - C: 62.45 H: 6.65 N: 9.6 F: 3.6

*H-NMR (CDCl,): & = B.94 (s, 1H); 7.87 (d, 1H); 6.91 (d,
1H); 5.87 (d, 1H); 5.75 (m, 1H); 5.03 (X'., 1H); 4.16 (m,
2H); 4.01 (m, 1lH); 3.82 (m, 1H); 3.70 (m, 1H); 3.60 (m,
1H); 3.33 (m, 1H); 2.65-2.77 (m, 2H); 2.03-2.13 (m, 2H);
1.92 (s, 9H); 1.28 ppm (m, 3H).

T #158
('SR, 2'RS, 6’ SR)-T-(2' R & -8 - K #E R [(4.3.0] F-4 - % -
§-A)-1-F=THE-6-%-1,4-=F-4-FK-3-"54% ¥ 8L

RHERKMBA BB RKIEE (CNS) F 4448 (210 X 297 2% )

Coml Dr i TS i i N Brab i B3 )
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LD P o B Homodn R 6 2 3

316899

A6 -
B6

AR L EL RED
0

F co;H
HoN. H I
ok
| CHy
XL H i)

# d 25m1 KK & 10% 89 8 A AL47iE R A 12,5011, 2- T — 8%
aRyRemT  HK1.2gQ3EER))THARMTHERILESY
e E A3 NEE o A A Bnlk  FEE S 0% BER
BOHEAZe-T HAEAREARK Akkhz ££50 CT&
P o A% 1 0.95g(EHE F0H96%) c K >30‘0°C o

IE-NMR (CF,CO,D): & = 9.44 (s, 1H); 8.19 (d, 1H); 7.47 (d,

~ 1H); 6.04 (d, 1H); 5.88 (m, 1H); 4.38 (m, 1H); 4.37 (m,
1H); 4.16 (m, 1H); 4.05 (m, 1H); 3.97 (m, 1H); 3.63 (m,
1H); 2.87-3.04 (m, 2H); 2.50-2.64 (m, 2H); 2.11 ppm
(s, 9H).

459
('SR, 2'RS,6"SR)-1-Z X -T-(-TREXA K-8 -84
B(4.3.0)F-4-H-8-K)-6-%-1,4-—F-4-8K-3- KT

2 o ;
j\ F CO,H
CoHs0” “NH H l
N N
i
3 CaH,

. <
S iH R AR H

i Praciis posi o Fo N B Borsk )

B T A T
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316899

A6
B6

£ BRHH (88

Ad15nl LA T.5nlDF AR G RAM T - H1.3gCEE
FN-TE-6T-—f-1,4-= 8 -4-AK-3-"EHRFTE& - 0.6e6%
JE & YDABCO#= 1. 3g(6 % B 1 ) T 36 4 Co4 4% ZR AL & 4y v fm #1 BT AL 3
VB o %P1 0 A 10nl TAE 0 20ml kA 2.5ml LEE 0 WIER
Bk AL/ KA D%RZ > ASCTHEE - BE ¢ 2 1g(
kA E95%) o B8 ¢ 293-295°C o

rESFER (Cq3H,6FN,05)
#E4E . - C: 62.3 H: 5.9 N: 9.5 F:
i BEC C: 61.35 H: 6.05 N: 9.35 F: 4.1

IH-NMR (d,-DMSO): & = 8.82 (s, 1lH); 7.77 (d, lH); 7.35 (d,

1H); 6.62 (d, 1lH); 5.88 (d, lH); 5.70 (m, lH); 4.49 (q,
2H); 4.03 (g, 2H); 3.70-3.86 (m, 3H); 3.48 (m, 1lH); 3.28
(m, 1H); 2.48-2.69 (m, 2H); 1.94-2.07 (m, 2H); l1.41 (t,
3H); 1.20 ppm (t, 3H).
T #4510
(1’ SR, 2'RS, 8" SR)-7-(2' e & -8 - QA E R [4.3.0] £ -4 - M -
8 -#)-1-T K -6-f-1,4-— H-4-AK-3-"2H F &

0

F CO,H
HzN H I
T
- | CaH
H

sk N

(ol Drod i oS Wik e N Bt i Bon3E )

e e T



316899

A6
Bé6

T 5 oDumi 3 M mo i R & NS

o

2

-
E -~ BASLA ( 89)

i 30ml BB B 10% 49 B A 1bérfe 15m11,2- T =B 40 AR 49
WA F o #61.35g(3F B M) T4 984 1R MAL & My o B VT R4
JNBE o A ArAE 0 Am ANl T RE 0 AR E & 10%%Y B BRI pHAE A
Fo BB EAK  ACH/R:DERZ » A50CT &K
cAE 1L %EREFHBNEALEY HBERE - BE
: >300°C -

I§-NMR (CF,CO,D): & = 9.14 (s, 1H); 8.17 (d, 1H); 6.92 (d,

1H); 6.05 (d, 1H); 5.89 (m, 1lH); 4.75 (g, 2H): 4.36
(m, 1H); 4.21 (m, 1H); 4.04 (m, 1lH); 3.92 (m, lH); 3.64

(m, 1lH); 3.00 (m, 1H); 2.92 (m, 1H); 2.50-2.63 (m, 2H);
1.78 ppm (t, 3H).

£ )11
('SR, 2'RS, 6' SR)-8-f-1-FH A K-T-(2 -CAHK A8 -
fARER[43.0]E-4 -8 -%)-6-A-1,4- = H-4-ANK-3-%
" 8

0 F CO,H

C,Hs0” “NHH |

N N
VA
' H

Ld15ml ZHEF T.5m1 DNF AR89 RSP > 1.5 %
BEmS-R-1-ERE-6T-—R-1,4-—8-4-8XK-3-FHKHF K
» 0.6g(5% B M )DABCOF 1. 3g(6 E B W )E 4 H CAHZEBIL &4

sh ik A

AKE R K EARPEMMT A (CNQ) W 4484 (210 W 207 2525 )

(ol Drad i oSt i N B S B OR 3R )




B6

2~ BAHEA (90 )
e BB ASNEE o AP 0 mAIGnlK 0 HiB A A T B A pHAE

EhEL HAERRAR Ak #£4£50 CT#E - A ¥
D 9.3g(FEH AT o 8 ¢ 225-227 C o

C LESWER - (Cy HysCLEFN,O5)

WA C: 58.8 H: 5.1 N: 8.6 Cl: 7.2

: F: 3.9

I &1 C: 58.55 H: 5.4 N: B8.65 Cl: 7.05
F: ‘4.05

'H-NMR (CDCl,): & = 8.86 (s, 1H); 7.92 (d, 1lH); 5.85 (d,
1H); 5.74 (m, 1H); 4.65 (%¥., 1H); 4.30 (m, 1lH); 4.07-
4.19 (m, 3H); 4.04 (m, 1H); 3.86 (m, 1H); 3.57 (dd, 1lH);
3.48 (dd, 1H); 2.64-2.78 (m, 2H); 1.98-2.12 (m, 2H); 1.39
(m, 1H); 1.27 (m, 3H); 1.17 (m, 1H); 1.05 (m, 1H); 0.81
ppm (m, 1H).

#5112
(1'SR, 2°RS, 6" SR)-7-(2' B X -8 - R # 3R [4.3.0] L -4 - -
8 -A)-8-F-1-BAE-6-F-1,4-— 8 -4-AK-3-FHh FER

(o]
F CO,H
HiNOH '
N N
- X
o0 ih B a8 H

i 8 20ml B E A 10% 8 8 875 F 10mll,2- T —BF 4
RBRSMT o 1.0gQEEM )T 11 9IS b Bk
Bl ALSNBF o 2%tk RBREB10%Y BEE S pHIE A 56 B

(ool e it 51 e B - Butae O SE)

P29 PR oo Mo o E0R - BN

T2 0 FARN DB IS [ANCY © 4 1012 (910 v/ HA7 snax | an 4n AAAn

——_—-.___~_.__________*____;y@)__.___gq‘__..___-;m_______ D
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A6
B6

£~&%ﬁ%(m)

B AARZ  BAENCTF#E - AF °0.8(2ZRE
& 4596%) © &8 : >300°C °

" ig_NMR (CF,COD): & = 9.43 (s, 1H); 8.14 (d, 1H); 6.04 (d,

1H); 5.89 (m, 1H); 4.81 (m, 1lH); 4.48 (m, 1lH); 4.23 (m,
1H); 4.07 (m, 2H); 3.94 (m, 1H); 2.98 (m, 1lH); 2.89 (m,

1H); 2.45-2.61 (m, 2H); 1.76 (m, 1H); 1.45-(m, 18); 1.32

(m, 1H); 1.08 ppm (m, 1lH).

A 13
(1'SR,2'RS, 6" SR)-10-(2' - TRAZE XX -8 - L#ER
[4.3.0]F -4 - -8 -%)-9-£-2,3- — &-3-F X -7-ANK-TH-"%
2 35 [1,2,3-de][1, 4] X R k-6-F B

CqHs07 NHH |

sl e

J£ 9 15m] T RE = T5mIDMF & iR 64 iR &40 F > # 1. 4e(5 BB
)9, 10- = -2, 3-— §-3-F KX-7-&-TH-& 32 1, 2, 3-de][1, 4]
KB E%-6-F 8 - 0.6g(5% 8 & )DABCO #=1.3g(6E B il ) K 4
BICEI AR AL St o B BT B ~ A 4P e A 20ml T AF ~ 20ml
KFe2.5ml B > HBRBEARE > BMRABREFA 40l TH/
AP FIAKHE BRHRHAEBLLEY AV EAkz

A MZEe AR DM HEE (ANQC) & 43042 (910 Vv 207 2548\ on 92

4N nnn

Colpr IS whit b N B B o3 )

flg



P20 PR E Hom R - YN

A6
B6

£ BREEA (2)

ES0CT&MRE - AF  1.6g(EHAETHO6TK) o B © 275-286

°C o
'4-NMR (d,-DMSO): & = 8.88 (s, lH, H £ C-5); 7.52 (d, 1H,
H & C-8); 7.30 (d, 1H, NH); 5.84 (d, 1H, H £ C-57);
5.6'8 (m, 1, H#& C-4'); 4.88 (q, 1H, H & c-3); 4.53 (d,
1H, H, # C-2); 4.24 (d, 1B, H, # C-2); 4.00 (q, 2H,
ZHA CHY); 3.71-3.83 (m, 3H), 3.66 (m, 1lH), 3.58 (m,

14
1H): H & C-7//9’ and H & C-2’; 2.47-2.57 (m, 2H, H, %
C-3/ 4% H £ C-67); 2.00 (m, 1H, H, £ C-3"); 1.89 (m,
18, # # c-1‘); 1.46 (d, 3H, CH, # C-3); 1.18 ppm (t,

3H, zZ#f% CHy).
¥ 364 14 |
(1’SR, 2'RS, 6" SR)-10-(2' R X -8 - KL AEE3E [4.3.0]F-4-
-8 -k )-90-#-2,3-— R -3-FE-T-AK-TH-=eE 3 1,2, 3-
de][1,4] X B vE ok -6-F B

Je 25ml B K & 10%80 R AALSFIERT » H1.20Q5FRH) ¥
A 138 ML S W m B AR 10 EF A4 > lmA 10Nl T
B MEESI%G BB pHEFRZEE-T HER B LK A
DBk 0 HES0CHE - AF 0 0.05g( T A B 95%)
g >300C °

t

AttZER MR GBI TISM (ANQ) & 44842 (210 v 207 2 42 ) 0n 2 4N nnan

Coml P Il oot i B N BAB RGOSR )



#2-0 PN B Hom NI & RS

Ab
B6

93
£ B2usA C )

'H-NMR (CF,CO,D): & = 9.44 (2s, 1H); 8.18 (2d, 1lH); 5.97
(m, 2H); 5.76 (m, 1H); 4.82-4.98 (m, 2H); 4.70 (m, 1H);
4.40-4.54 (m, 2H); 4.17 (m, 1H); 4.07 (t, 1H): 3.39 (m,
1H); 2.98-3.12 (m, 2H); 2.64 (m, 1H); 1.86 ppm (d, 3H).

| 7614 15

(1SR, 2'RS, 6'SR)-1-F A X -T-(-CAK A KA -8 -84
BIE [4.3.0]F-4-%-8-%)-8-F-1,4-— 8 -4-RK-3-F%
W

C,HsO” “NHH

N N
= A
H

A 75m]1 DMSOF » #52.0g(7.5& B M )1-3E & X -7, 8- = & -4-
FAK-3-FHK FE  1.7g(15% & @ )DABCOF 1. 9g (O E B M )T 5
Bl Co AR AL & A 100°Chmdh N BE 275 0 % F KB EA
LR #ERAY  HBRE LK F4 100 CeME - &
¥ 3. 1gGEH A F4590%) ° B8 ¢ 278-280°C o
IH-NMR (CF,CO,D): & = 9.20 (s, 1H, H & c-2); 8.32 (d, 1lH,
H £ C-5); 7.39 (dd, 1B, H & c-6); 5.95 (d, 1H, H &
c-57); 5.88 (dd, 1H, H &£ C-4°); 4.40 (m, 3H, H £ C-27,
H, &£ C-77 # H, & c-9’); 4.15 (m, 3H, &% CH

## 7 &% CH,); 3.85 (t, 1H, H, £ C-7"); 3.64 (t, lH, H,

o iH R Rt

. A i 4 e e i e s

(ot P Jeofs 0 o5h bid BE N Buobdg ok )
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316599

A6
B6

4
- BANA ? )

£ C-97); 2.85 (m, 2H, H, # C-3° and H # C-6"); 2.23
(.m,. 2H, H 4 C-1/- # H, £ C€-37); 1.55 (m, 2H,

ie BEA CHy); 1.42 ppm (m, SH, gA4 CH *
ZR%& CH). -

#4516
('SR, 2'RS, 6" SR)-T-(2' -Be X -8 -R#EE (4.3.0]F-4-
-8 - )-1-BAHE-8-f-1,4-—F-4-AK-3-EHTFE

o)
Co,H

el 50ml B K & 10%8 R AL4riE A 25ml 1,2-2 — 84
R REMT > K2.3gGERMB)F A 15691 L6 W v B
B AL 6N BF o Aw A 50ml F BR E A F R 64 B ER A pHAA R £ 4-5 -
HBEREARK  HEE NG TET > A BB HERZ2-
3 > A 35ml K BIAEHE  AHBRBLRY > A
FKLIEL100CHEE - B F ¢ 1.6g(HH E F 4 84%) 128 1L
by BBEE - B >300°C ¢
'y-NMR (CF,CO,D): & = 9.22 (s, 1H, H # C-2); 8.37 (d, 1lH,
H & C-5); 7.39 (dd, 1H, H # C-6); 6.05 (d, 1H, H £

c-57); 5.89 (dd, 1H, H # C-4‘); 4.47 (m, 1lH), 4.38 (m,
1H), 4.18 (m, 1H), 4.05 (m, 1H): H £ C-27, H, £ C-7’, H,

B C-9° . BAEL CH; 3.99 (t, 1H, H, # C-9');

Cml e I oS i B N BORIE R ck-S6 )

::z._______w_________)

.

*



RIERDBE LMD R € SRR

A6
B6

£ RARAC )

3.67 (t, 1H, H, & C-7‘); 3.00 (m, 1H, H, & C-3); 2.92
(m, 1H, B & C-6’); 2.55 (m, 2H, B & C-1‘ # BH, #
C-37); 1.55 (m, 2H, #&/L CH,); 1.42 ppm (m, 2H,
E: 35F - CH,) .

¥ AT
('SR, 2’RS,6'SR)-1-BAEA-T-(-CARKEKE -8 -84
#IF (4.3.01F-4-%-8-%)-568 = f-1,4-= H-4-ANK-3-
$ ok F B

f£d15ml TR 7.5m] DNF SR 8RR A M T > # 1.82(6 £
Bf)-FHK-50678-9f-1,4-= H-4- AKX -3-5Hh FE&
0.7g(6 & B fl )DABCOF 1.5g(T.28 B M )R HICHBRBAILELY
MR E R o BB 0 AmA20nl TR 0 20ml K F02.5m] T ER
R RERE > AKX 450 CHlk - & - 2.55(
HimE B8 ° B8 242-244 C -

TESWER (CpeH, F3N;04) )
HEMHE C: 58.7 H: 4.9 N: 8.6 F: 11.6
TR A C: 58.65 H: 5.2 N: 8.7 F: 11.35

(ol Dbl ot o b B N Brita ot 3% )

) S A
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Ab
B6

y 96
EHRHA ()
JH-NMR (CDCl,): & = 8.66 (s, 1H); 5.84 (d, 1H); 5.75 (m,
1H); 4.15 (m, 1H); 3.82-6.05 (m, 4H); 3.77 (m, 1H); 3.56

(m, 1H); 2.72 (m, 1H); 2.62 (m, 1H); 1.96-2.10 (m, 2H);

1.28 (m, 3H); 1.06-1.24 ppm (m, 4H).

¥ #45118
(I'SR,2'RS, 6" SR)-5-Bk K -1-B A A -T-(-TRE AL -
8 -KBERE [4.3.0)F 4 -H-8-%)-68 =f-1,4-=— 8 -4-
£ R-3-FK T B

42.5g(2. 5% B )T 3641 1789 A2 F 1t & # h A 50m] DMSO
b A FENBEASNE ) EmBAE0TC - 24K A
100ml 7K » R K & 10%65 B ER A pHE 3R £ 2-3 » R IB H LR
s Alkiez 0 BAESOCCTSIE - A& 1.0g(ERE EHT8%)
o H %k : 225-209°C ° '
"H-NMR (d,-DMSO): & = 8.44 (s, 1H); 7.31 (d, 1H); 7.12
(br., 2H); 5.83 (d, 1H); 5.68 (m, 1H); 3.93-4.04 (m, 3H);

3.46-3.81 (m, SH); 2.46-2.61 (m, 2H); 2.03 (m, 1H); 1.90
(m, 1H); 0.97-1.21 ppm (m, 7H).

(o P IS S ik B - Bib e Mo 3 )
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316599

Ab
B6

97
B FRHEA(C )

3419
(1’SR, 2'RS, 6" SR)-5- Ak #& -7-(2' -Ax % -8 - L F % (4.3.0]
I 4 -8 -R)-1-BHEE-6,8-—F-1,4-—F-4-AK-3-"2H
¥ B

NH, O

sha kR

A d 20ml B E B 10% 49 & R AT A& e 10m], 2- T =B da
R BRAMT > H1.20Q. 6B M) HH 1809 ZHILE W v
HEAISNEE o B4 iE AT > REE B 10%8 B ER
MoHEFAES4 ACCTHBEML B HEBEALE AVE
Kk ES0CTEBR - A E : LI1g(EHEEWNHNEALE

A 0 HEBELHE o E 0 >300C -

IH-NMR (d,-DMSO): & = 8.46 (s, 1H); 8.39 (br, 2H); 7.16
(br, 2H); 5.90 (d, 1H); 5.70 (m, 1H); 3.97 (m, 1H); 3.69-
3.82 (m, 3H); 3.53 (m, 2H); 2.56-2.68 (m, 2H); 2.23 (m,
1H); 2.07 (m, 1H); 1.00-1.21 ppm (m, 7H) .

B #6420
(1'SR, 2'RS,6'SR)-1-B A A -T-( - A AL -8 -84

) (omi b I 1 o it B0 N BB BACR3K )

e T e e M ——
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A6
B6

98
- #m:3LHE ()

32 04.3.0]F-4 -8 -%)-6-R-1,4- = £-4-AK-1,8-F=-3-
¥ % Z 8

HEANITHE F 691, 24gUE B FDT-R-1-F B K -6-#.-
1,4-— 8 -4-8.-4X,,8-FwZ -3- T 8L L &8 ~ 0. 48g(4E & # )DABCO
Fo0.84g(6E B M )T HF CHFERILESY  EEZRTHEFI
B o MREMMAKRKTY  A_RTFRER  AHEBEMHLE
LB ERE 0 LB o £100g3 B (63-200 um) LA & &
AL E S AT/ EER (L) AERBE - A% © 05502
HEF %) o R-0. 18R T I/ MEA(L:1) °
'H-NMR (CDCl,): & = 8.45 (s, 1H); 8.00 (d, 1H, J = 13 Hz);
5.86 (d, 1H); 5.72 (m, 1lH); 4.94 (br d, 1lH); 4.38 (q,

2H); 3.86-4.25 (m, 5H); 3.33-3.70 (m, 3H); 2.50-2.84 (m,
2H); 1.90-2.15 (m, 2H); 0.80-1.34 ppm (m, 10H).

£ #6147 21
(ISR, 2'RS, 8" SR)-7-(2' -fe & -8 - F A E R (4.3.0] -4 - -
8 -2)-1-F & A-6-R-1,4-Z H-4-RR-1,8-F% -3-T&

—100—

) (omt P e 0 o iy 0 N Bk s R oR3R)



20 Hom R & &

A6
136

0

9?
A~ FFE LR ) CO4H
HN H '
ok tiﬂ

R AR T 36 1] 10é’J7f«£ #0, lg(O 2E B M )T A 20
GRERBLAMEFTEEEILASY - £E0.08g(EH A E 495K
BAASY > ABEH - HE>300C -

'H-NMR (CF,CO,D): & = 9.17 (s, 1H); 8.14 (d, 1H); 6.05 (dd
1H); 5.89 (d, 1H); 4.46-4.78 (m, 3H); 3.55-4.15 (m, 3H);

2.82-3.04 (m, 2H); 2.42-2.64 (m, 2H); 1.58 (m, 2H); 1.30
ppm (m, 2H).

¥ #6422
(1'SR,2'RS, 6" SR)-1-3& & % -6,8- — £ -1,4- — & -7-(2°- F
fr -8 -RBEE(430]F-4H-8-K)4- AR-ERTE

0
F CO,H

- l
L OF A
ok ik 5 54 H

f @ 10nl TR Fo5ml DMFAR AR 49 R A F » #40.84g(3E B
F-EAE-6,78-Z £-1,4- = R -4-AAK-3-FHh T B - 0.682(6
% A i) )DABCO#w 0. 65g(4.6 £ B M ) K466 Dy 2 AL & 4 Jm 34

Bl 21N o 4Pt > AuA20nl T AE A 10ml K 0 BB A N K
JE 2 10% 58 BL A% pHAA 3R £.3-4 488 B & 0 AH A % 544 30ml
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TR N S Hom N IR & 2 3D

23

A6
136

e %W
£ - AR )

LH kY BRAMBAB AR Ay EAKR > EAESNCT
%o AF LIg(EBETHSYERBLEY  ABBB
o 35 Bk 1 >300°C ° |
IH-NMR (CF,CO,D): & = 9.24 (s, 1H); 8.06 (d, 1H); 6.04 (d,
1H); 5.90 (m, 1H); 4.47 (m, 1lH); 4.37 (m, 1H); 4.21 (m,
2H); 3.94 (m, 1H); 3.87 (m, 1H); 3.06 (s, 3H); 2.98 (m,
1H); 2.84 (m, 1H); 2.57 (m, 1H); 2.46 (m, 1H); 1.58 (m,

2H); 1.41 ppm (m, 2H).
T #6147 23

('SR, 2'RS, 6" SR)-8- K. -1-F A & -6- £/ -1,4- —&-7-(2'-F
Rk -8S-REER[43.0]F-4-H-8-K)4-ARK-3-FHKT
B | o

F CO,H

|

HyC —~ NH H
N N
e A
H

BB EHPI2260 F ik 0 #0.9g3EE @ )8-K-1-%
X -6,7-—f-1,4- —F -4- RAR-3-LHFTE - 0.34gBEE
Y)DABCO #= 0. 61g(3. 6 & & i ) & 46 4| D 9 4% M At & 4 | 15 3% 4%
Iédh o & 1.3g(EHRAEZHNDFALEY > HBE
o B5 2 1 >300°C

'H-NMR (CF,CO,D): & = 9.43 (s, lH); 8.15 (d, 1lH); 6.06 (d,
1H); 5.92 (m, 1lH); 4.81 (m, 1lH); 4.51 (m, 1lH); 4.24
(m, 1H); 4.14 (m, 1H); 3.87-3.98 (m, 2H); 3.05 (s, 3H);
2.88-3.03 (m, 2H); 2.48-2.63 (m, 2H); 1.74 (m, 1H); 1.47
(m, 1H); 1.33 (m, 1lH); 1.12 ppm (m, 1lH).

TSR

A
]
A
B B
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16

101
A~ #Hg3| ()

74124
(1SR, 2'RS, 6’ SR)-1-(2, 4- = A X % )-6-f.-1, 4- = & -7-(2' -
ThE §-RBEE[43.0]F-4-H-8-K)4-AK-3-2%
7 & - o
F co,H

HsC—NHH

BB T 6] 22 8 5 ik 0 4 0.85¢(2.5 BB M )1-(2,4-
ZRXE)6-A-1L4-—F4-RK-3-FHRFE - 0.500(4.58
B # )DABCOFw 0. 76g(5 & & # ) K 46 Dé’ﬁ?ﬁﬂb‘\%ﬁzﬁ-&
Mibedh - BE06(EREZYAHRAILLGY  HBE
B oo 55 E  >300°C o

IH-NMR (CF,CO,D): & = 9.01 (s, 1H); B8.20 (d, 1H); 7.70 (m,

1H); 7.34 (m, 2H); 5.95 (d, lH); 5.86 (m, 1H); 4.28 (m,
1H); 3.7-3.9 (m, 3H); 3.01 (s, 34); 2.94 (m, 1lH); 2.82
(m, 1H); 2.50 (m, 1lH); 2.41 ppm (m, 1H) .

B 36 425
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316899

102
-~ #83HE ()

(1'SR, 2'RS, 6" SR)-1-3B A & -6,8- — & -1,4- =& -1-(2-#
Ph g -§AEEEL30]E4-H-8-K)4-AK-3-EHTE

0
F COsH

HOH,C, H

N N
| —F A
skt st W

FEd 10ml ZHEF5m] DMF A e iR&4F » #0.9g(3 £ B
FI-BARK-6,7,8-=f-1,4-—8,-4-FK-3-EKFEL - 0.352(3
F B # )DABCOM 0. Tg(4.5E B MK A FIEN B R IL ST
FLANEE o AP o e A 10nl K& 1.5n] B 0 R B LB
s LA AMI TR/ RQ:DY  BHERELEY 0 &
FTENCTFEBE - EF 0. 905g(HAE BTN - BE ¢ 244-
247°C

H-NMR UL—DMSO): o)
1H); 5.75 (m, 1H); 4.07 (m, 1H); 3.78 (m, 2H);
1H); 3.27-3.52 (m, 3H); 2.40 (m, 1H); 2.23 (m, 1H); 1.82-
1.95 (m, 2H); 1.62 (m, 1H); 1.08-1.23 ppm (m, 4H).

= 8.58 (s, 1H); 7.67 (d, lH); 5.87 (d,
3.68 (s,

T 56126
(I'RS,2'RS,6"SR)-1-B AKX -T-2-CTAEEAKTFTA-8-K
BAEE(4.3.0)F -4 -H-8-%K)-6,8-—f-1,4-— & -4-AK-3-
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PSR e B Mo DR & &S

Ab
B6

03
£ - BRUHLA ](' )

ok F B

co
o F 2H

Y l

cHs0” SN\ P~ N
7 A

sb ¥ k18

Ed8nl L frdnl DIFR K RAM T > #40.622. 1 ER
FI-FHE 678 Zf-1,4- —f 4- &K -3- KT & -
0.25g(2. 14 % i )DABCOF= 0. 78g(3. 1€ B @ ) K 56 #IFeg A2 M 1L &
BRI NE o AEE e A 10nl TR~ 10ml % Inl TE
B REE AR BAEFA M TE/ARWQDT BHE
BRELEY  LAENCTERE - A 0.8g((EZHAEETHNTI
o F % ¢ 220-222°C o |

'H-NMR (CDCl,): & = B8.70 (s, 1H, H & C-2); 7.77 (d, 1H,
H # C-5); 5.86 (d, 1H, H # C-5’); 5.77 (m, 1H, HZ&
C-47); 4.81 (£% , 1H, NH); 4.13 (m, 2H, CH% CHy); 3.96
(m, lH, =®A&AX | CH); 3.77 (H #& CH,-NH #  H, &
" c-97); 3.60 (m, 1H, H,Z & C-77); 3.36 (m, 1H, H, & C-9");
3.14 (m, lH, H, #£C-77); 2.37-2.51 (m, 2H, H, £ C-3' 4 .
H &£ C-6’); 2.04 (m, lH, H # C-2"); 1.94 (m, 1lH, H, &
c-3‘); 1.73 (m, 1H, H £ C-1’); 1.08-1.22 ppm (m, 7H,

FEA " CH, ™ CHA CH,).

B 6427
(I'RS,2'RS, 6" SR)-T-(2' -Be F R -8 - #H % 3E (4.3.0] -4 -
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P2 s B Hom G & 8 S

Ab
B6

p4

A~ BAHA )

W8 -k)-1-BAHE-68-—R-1,4& =4 ARK-I-ERTR

HN—\ O~ \
A
sk H

g 15ml B B A 10%89 & f.1b47 5 R o dnll, 2- T —BE 4B A%,
RS MmET 0 #0.75g(1.5 AWM ) KA 26 651 HAL S W hw
BE AN o B > 1Sl TAE 0 AR K & 10%49 B E A pH
BAZE-3 BB ELR ACH/KQ: D% £E50CT
¥ A 0.6g(EHAETHNNERMAILEY  L2BERB -
£ %5 236-240°C °

'H-NMR (CF,CO,D): & = 9.24 (s, lH); 8.06 (d, 1H); 6.01 (d,

18); 5.90 (m, lH); 4.47 (m, 1H); 4.18 (m, 2H); 4.06 (m,
1H); 3-.88 (m, 1lH); 3.58 (d, 1lH); 3.28 (t, 1H); 2.73 (m,

2H); 2.50 (m, 1H); 2.18 (m, 1lH); 2.00 (m, 1H); 1.56 (m,
2H); 1.42 ppm (m, 2H).

T 46 4] 28
(I'RS, 2'SR, 6’ RS)-1-38 A K -6, 8- — #.-1,4- =& -7-(2'- &
PR -RBEER(4.3.0]F -4 -H-8-K)-4-AK-3-8HK T
ﬁfi
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A6
B6

105
E-BAHESA ()

F CO,H

HO— H

. ¥ N N
e OF 7
skl A H

BB AREF 9 F ik #0.59gBEEMI-BAE-
6,7,8-= f-1,4-=— H,-4- A K -3-EHK T B 0.69¢(4.5 THM)
FHAaFCHEZEBLLEWERHZERLEY - B E 1 1g((ER
A ¥ 6988%) o 15 B : 270-272°C o

: 7’07?:9}-#&%%» analysis: (C,H;FoN,04)

HHE Llated
'T?Tﬁ

‘H-NMR (d,-DMSO): & =

C:
C:

63.5 H: 5.3

63.85

H: 5.5

N: 6.7 F:
N: 6.7 F:

8.58 (s, lH); 7.66 (d, lH): 5.77 (m,
3.68 (m,

1H); 3.47 (m,

l8); 5.55 (d, lH); 4.06 (m, 2H);
2H); 3.28-3.42 (m, 3H); 2.88 (m, 1H); 2.66 (m, 1H); 2.06
(m, 2H); 1.83 (m, 1H); 1.08-1.24 ppm (m, 4H).

#4129
(I'RS, 2SR, 6'RS)-1-RAE-T-(2-LAEEAK T E-8-K
BAIR(4.3.0]F -4 -H-8 -%)-6,8-= f-1,4- = | -4-AAK-3-
B F B . o

F CO,H

0
J |

5T
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316899

A6
B6

5 muumn (%)

ABEMATHEFI F ik » #0.63g(2. 23EEF)I-BH -
6,7,8-= f.-1,4- = 8, -4- 8. K -3-"B ok F 8 F2 0. 60g(2.68 £ E M)
RHRANGFER LS RBTZRRIEY - EF © 0.7g((ER
B EH65%) o B ¢ 226-229°C -

'H-NMR (éDCl,): 5§ = 8.71 (s, 1H); 7.76 (d, 1H);
1H); 3.79 (m, 1lH); 3.56 (m, 1lH); 3.47 (m, 1H);

2H); 2.91 (m, lH); 2.65 (m, 1lH); 2.20 (m, 2H) ;
1H); 1.08-1.33 ppm (m, 7H).

5
1H); 5.54 (d, 1H); 4.91 (br, 1H); 4.12 (m, 3H); 3.96 (m,

3

1

£ 3647130 |
(I'RS, 2'SR, 6'RS)-T-(2' -Be F A -8 - R E3R (4.3.0] -4 -
-8 -K)-1-BEAK-6,8-—£-1,4-—F-4-AK-3-FKRF K

o)
F CO,H

|

— H
HzN %, N N
N
5K R 58 H

AR A BB 1085 F 0F 0 #0.48g(1. 0F & ) F 56 ] 29
MRS EFHZEZRILSY - B F C 0.39g((EHAE Y
86 d 0 HAHBERE - xg ¢ 304°C o
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AD

36

» 07
5 -maxn )

Ig-NMR (CF,CO,D): & = 9.20 (s, 1H); 8.02 (d, 1H); 5.91 (m,
1H); 5.68 (d, 1H); 4.43 (m, 2H); 4.12 (m, 1H); 3.94 (m,
1H); 3.87 (m, 1H); 3.28-3.42 (m, 2H); 3.14 (m, 1H); 2.87
(m, 1H); 2.67 (m, 1lH); 2.46 (m, 1H); 2.12 (m, 1H); 1.56
(m, 2H); 1.38 ppm (m, 2H).

R 4031
(I'SR,2'RS, 6" SR)-1-B A X -T-( CAFZ X E-3-F£-
8 -F IR (4.3.0]F-4-H-8-%)-68-—&K-1,4-—§-4-%
R-3-H 7 B

0
JOL F CO.H
CoHs0” “NHH |
N N
e A
h 3k ¢ 4 ? |

FEMAREGY FE > #0.59Q. 1B F)I-E A E-
6,7,8-=#-1,4-— 8,4 AK-3-FHRTFEHEM0.6g2.6EEMWE
P IR RL DU FHERLESY - AE  0.8g(ERE
B4 78%) © B E 1 258-259°C

#1732

(I'SR,2'RS, 3'RS, 6" SR)-7-(2' - R & -3 - F & -8 - R#AER
[4.3.0]F-4 -H-8 -F)-1-3F A K-6,8-— £-1,4- = & -4-AAK-3-
Bk FER
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3165899

Ab
136
£ mmsiom (08 )
(o]
F _ _CO,H
H,N H |
- N N
sl H

BB A T #1108 5 ik 0 #0.6g(1.23E B M) T 561431
1 oMM HARMA S Y - EF 1 0.550( Eik & F 8y 99%)
BEiLSY  HBEB - B 1 >300C -
IH-NMR (CF,CO,D): & = 9.24 (s, 1H); 8.06 (d, 1H); 5.98 (d.
1H); 5.86 (m, 1H); 4.47 (m, 1H); 4.07-4.32 (m, 3H); 3.?5
(m, 1H); 3.10 (m, 1H); 2.82 (m, 1H); 2.50 (m, 1H); 1.57
(m, 2H); 1.40 (m, 2H); 1.32 ppm (d, 3H).

% #1733
(I’SR,2'RS,6'SR)-1-Z % -T-(2 - C R AR A -3 -F K-8 -
FABEE(4.3.0)F-4 -H-8-%)-68-—F-1,4-— §-4-A.K-3-
Bk FEL
0 F CO,H

CHs0” TNHH

s R
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A6
136

- megseg 09)

RBUATAFIGFTE  #1.12064. 16ERF)I-T % -
6,7,8-= -1, 4-—H-4-AXK-EHRFHERA1L05gG0EEHF)T
wHICHERLEMRFAFRLEY - EE 1.9g((ERA
& 4599%) © H5 B ¢ 285-287°C o |

£ #1734

(1SR, 2'RS, 6" SR)-T-(2' -Be & -8 - ALK (4.3.0] L -4 -Hr -

8-%)-1-ZX-6,8-—f-1,4-— F-4-FK-3-2H TR

o)
F co,H

A EMATHEF 1085 F i > #0.6g(1.23% B %) F 3 433
AR BRI A MIFFZAZAAILL Y - B E 1 1. 44g((GEH A T4 9T%)
LAY HBERH o HE D >300C -

IH-NMR (CF,CO,D): & = 9.12 (s, 1H); 8.10 (d, 1H); 6.02 (d,
1H); 5.88 (m, 1H); 4.94 (m, 2H); 4.37 (m, 1H); 4.21 (m,
2H); 4.03 (m, 1H); 3.95 (m, 1H); 2.99 (m, 1lH); 2.83
(m, lH); 2.58 (m, LlH); 2.49 (m, LH); 1.78 ppm (t, 3H).

T 3 135
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A6
B6

£ s 10 )

(I'SR, 2'RS, 6" SR)-8-f.-1-B B A -T-(-TCAHEEK-8 -
S EEF[4.3.0]F-4-H-8-%)1,4-—F-4-8RK-3-EHT

ﬁ' ]

CHsO~ “NHH

ShH R

42 35m1 DMSO ¥ » #1.06g(3.75€ B M )8- . -3K A & -T- . -4-
K -3-"B% F & - 0.84g(3. 75% & % )DABCOF 0. 95g(4. 5E B i )
B CHRRBILAMEI0Ch 4B - EFHEETTAE
AR BABWECHTHEE  HBAS LK 241007
T - A8 ¢ 1.5g((E# & $4985%) ° 52 © 260-261°C -

¥ 3 4] 36

(1'SR, 2'RS, 6" SR)-T-(2 -Fe X -8 - KL HFIR(4.3. 0] F -4 -H -

g -A)-8-F-1-FRE-1,4-— 8 4+-EK -3-"ERTE

)
COH

HN  H I
N N

A

R

shiF AR

ARE#aP I6EME FiE - #1.5g3.28 M )E #1435
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316599

A6
B6 -

% - gmsm (1)

GRBILAODEBFREAA - EF 072 ERAEAEY
5o%)AZF LAy > HHELHE o B E C >300C o
% 36 4] 37
6,8- —# -1-[(IRS, 25R)-2- AE AKX ]-1,4- =& -T-
[(I'SR, 2'RS,6'SR)-2' - F A & -8 - KB ¥R [4.3.0)F-4 - -8 -
£)-4-B K -3-FH FE A6, 8- = -1-[(ISR, 2RS-2- RE A 4 ]-
1,4-= 8 -7-[(1"SR,2'RS, 68" SR)-2' - F A X -8 - Q.3 % 3K [4.3.0]
F-4 -F-8 K )-4-RR-3-2RTFE

o] 0

F CO,H F CO.H
- I HyC—NH H l
Hy;C—-NHH N N 3 N N
shiH AR tih

AL, O T A
o AR H “F

F

Ad ol ZHEA Inl DIFA K RAM T > # 151ng(0.5 %
B 6,7, 8- = F.-1-[IRS, 2SR)-2- B A & -1, 4- = & 4- A K -3-
Sk T & - 63mg(0. 55 & M )DABCOF= 84mg(0. 55 B % ) K & 41D
MRS mBE R 1 N 4k WERE®EFY
%%ﬁ%%%%M*#’ﬁ%ﬁﬁﬁmﬁ%’iﬁmtT%
B o BF ¢ 93mg((E % & ¥ 4943%) ° 1 >300°C ©

IH-NMR (CF,CO,D): & = 9.20 and 9.24 (2s, 1H); 8.08 (d,
1H); 6.04 (d, 1H); 5.90 (m, 1lH); 5.14 (dm, 1H); 4.38 . ..
1H); 4.32 (m, 1H); 4.20 (m, 2H); 3.82-3.98 (m, 2H); 3.05
(s, 3H); 2.98 (m, 1H); 2.84 (m, 1H); 2.56 (m, 1H); 2.43

(m, 1H); 1.78-2.04 ppm (m, 2H).
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A2 PO Hom P ORS8N

£ s 12 )

¥ #1438
8- £ -6- # -1-[(IRS,2SR)-2- ME AL 1-1,4- =& -7-
[1’SR,2°RS,6"SR)-2' - F A & -8’ - LA LK (4.3.0] -4 - -8 -
3 ]-4- B -3 oW T B Ao 8- £.-6- Fu-1-[ (ISR, 2RS)-2- AL A & 1-
1,4-=&-7-[1"SR, 2'RS, 6" SR)-2' - F e k-8’ - LA # H [4.3.0] % -
48 - R4 AR-3-EHRTE

o :
F COH F CO,H
- l HsC—-NHH |
5 é H

3hiH R BY H P RS

A BB 378 F ik 0 #159mg(0. 5% B 5 )8- £.-6, 7-
Z#.-1-[(IRS, 2SR)-2- M I A & ]-1,4- = &, -4- A, K -3- R F &
Fo84ng(0.55E B M )R AP DHZMIL S MW EFHZZRILEY
o A& ¢ 130mg((GEH & & 4958%) ° 5 2 ¢ 247-249°C o

'H-NMR (CF,CO,D): & = 9.22 # 9.43 (d 1 s, LH)I 8.16

(d, 1H); 6.05 (d, 1H); 5.92 (m, 1H); 5.07 # 5.20 (2dm
1H); 4.64 # 4.80 (2m, 1H); 4.41-4.54 (m, 1H); 4.18 %
4>.26 (2m, 1lH); 4.07 (m, lH); 3.86-3.97 (m, 2H); 3.06 (s,
3H); 2.98 (m, 1H); 2.90 (m, 1H); 2.55 (m, 1H); 2.47 (m,
1H); 1.88 # 2.07 (2m, 1lH); 1.43 fv 1.72 ppm (2m, 1H).
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Ab
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£ - g 8

¥ 5 471 39
6,8- —# -1-[(IRS, 2SR)-2- AR A& ]-1,4- =& -7-
[(1'SR,2'RS,6'SR)-2' - T A& KAk % -8 - iuéﬁﬁ [4.3.0] -4 -
5 -8 - & -4~ F A -3-"5 % T 8 406, 8-= £L-1-[ (ISR, 2RS)-2- L3
% % 1-1,4- — & -7-[(1" SR, 2'RS, 6" SR)-2' - Lﬂﬁ%ﬂ’fi&—&-ﬁ
%kﬁzam 3.0]F-4 -H-8 - ]-4-AAK-3-2H T K

0
j\ F CO,H
CH,0” NH H c,n,
N N

shilRAE H F &l‘ ke

ﬁi%ﬁ{a%%‘i@m 3789 F ik 0 # 301mg(1 & B % )-6,7,8- =
2, -1-[(IRS, 2SR)-2- A B A X -1, 4-— 8 -4- 8K -3-cH T E f
231mg(1.1E & @ ) % 3641 Cé@#%i‘;ﬁﬂb/—\%%u«f;df“ﬁmv\%
BEF  428mg((GE 3% A F4989%) ° : 282-283°C o

'‘H-NMR (CF,CO,D): & = 9.16 and 9.22 (2s, lH); 8.04 (d,
1H); 5.91 (d, 1H); 5.85 (m, lH); 5.13 (dm, 1lH); 4.37 (m,
3H); 4.16 (m, 4H); 3.91 (m, lH); 2.72-2.87 (m, 2H); 2.20
(m, 2H); 1.66-2.04 (m, 2H) 1.42 ppm (t, 3H).

T 36 11 40
(I'RS, 2'RS, 6" SR)-8-F.-1-B R A -T-(-CRERABE T X -
8 -M ALK [4.3.0]F-4 -8 -K)-6-£-1,4-= S -4-AK-3-
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A6
B6
£ - #min 1Y)
S ok ¥ B
o} o]
C,H,O)LHN-H,C F s “ ‘ COOH
e A
ShdeE -
8 i A4 8- i 1-B A6, T-—f-1,4-— 8 -4-A K -3-FH

FTERAEREYG T éﬁ#”%'!b“%ﬁﬁﬁ\ﬁiﬁuﬁ-ix BRI E Y

Fho BB EGTE A2 E -

'H-NMR (DMSO-d¢): 8.81 (s, 1H, 2-H); 7.89 (d, 1H, S5-H);
7.19 (t, 1H, i ¥Ees -NH); S5.71; 5.58 (2m, 2x 1H,
HC=CH) ; 4.38 (m, 1H, BEA -H); 3.99

(g, 2H, T% -CH,); 3.45 - 3.40 (m, 3H); 3.12 (m, 1H};

3.00 (m, 2H); 2.30 (m, 2H); 2.12 (m, 1H); 1.96 - 1.8RY
(m, 2H); 1.20 - 1.11 (m, 5H, 2x #B&xHL © -H, % -
CH;); 1.00 - 0.90 ppm (m, 2H, 2x &4 "-H).

B #1441
(I'RS, 2'RS, 6" SR)-7-(2' -Fe P A -8 -HLEER[4.3.0] -4 -
W-8 -R)-8-F-1-BEHA-6-F-1,4-— 8 -4-FK-3-FH T &K

- @: mm
b &

— 16—

DR AN Hom RRECE S 8 DS
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2T Hom R S & B

AG

136

£ - a9

BEAVNGES BT RAFHRGRRE - B F
HhABNN HBKH -
2-H); 7.91 (d, 1H, 5-H):

HAE -
.46

1H-NMR (DMSO-dg): 8.82 (s, 1H,
5.88; 5.60 (2 m, 2x 1H, HC=HC); 4.39 (m, 1H, "
H); 3.45 - 3.35 (m, 3H); 3.18 (m, 1H); 2.80 (m, 2H),1 N
(m, 1H); 2.31 (m, 1H); 2.13 (m, 1H); 2.06 (m,.2H) .19

0.95 ppm (2m, 2X 2H, 4g~ #A % -H).

£ #4042 :
(I'SR,2’'RS, 6'SR)-1- Z A & -7-(2 - CTAFZKXIKET K -8 -
RBEER[43.0]L-4-H-8-K)-6-f-1,4-=8H-4-AK -3-
ok ¥ BR

oh ik e B

BB - AR-6 T-—F-1,4-— 8 -4-8K-3-CHTFE
MEHG FORAESHWETRBHIFZEZRILSY » Edo
FHP26FPTRitles Atk - 28 EH A F0995%°

— 17—
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£ - e (18

JH-NMR (DMSO-dg): 8.61 (s, 1H, 2-H); 7.81 (d, 1H, 5-H),
7.49 (d, 1H, 8-H); 7.21 (t, 1H, mAi T8RS —~NH); 5.80; 5.63

(2m, 2x 1H, HC=CH); 4.00 (q, 2H, z#%.-CH;); 3.82 - 3.78
(m, 2H), 3.63 (m, 1H); 3.18 - 3.00 (m, 4H); 2.38 (m, 2H);
2.00 (m, 2H); 1.89 (m, 1H); 1.30 (m, 2H, 2

g&%& -H); 1.17 ppm (m, 5H, 2x HA% vopyl-H, z& -CH).

36 5] 43
(I’RS, 2°RS, 6" SR)-T-(2' -Be F A -8 - EF R [4.3.0] F -4 -
-8 -E)-1-EAE-6-F-1,4-—F-4-AK-RTFE

o)
HN = HLC H me -
@3“ N x HCQ
: A

shiH iR R —

MERPVLHERETTAFTHENRR - BE
HHEFH BRKREB o
'H-NMR (DMSO-d4): 8.64 (s, 1H, 2-H); 7.87 (d, 1H, 5-H),
7.51 (d, 1H, B8-H); 5.84; 5.68 (2m, 2x 1H, HC=CH); 3.84 -
3.78 (m, 2H); 3.68 (m, 1H); 3.17 (m, 1H); 3.09 (m, 1H);
2.81 (m, 2H); 2.53 (m, 2H); 2.36 (m, 1lH); 2.19 (m, 1H);
2.05 (m, 1H); 1.31; 1.19 pp@ (2m, 2x 2H, 4x J&4
H) .

T 36 4] 44
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B6

P20 PR O ah B Hom R &2 s

£ gmun d17)

(I'RS, 2'RS, 6'RS)-1-3 /& -7-(2 - T 'ihé?ﬁi{ﬂa? wE-8-5

BEIE [(4.3.0)F-4-%-8-%)-68-=f-1,4-=— & -4-AK-3-
% ok F 8L
C#p/%NW'HCH F & coon
sk '
BB I-EAREA-6T,8-ZR-1,4-=H4-RK-3-2HKHT

ﬁ?mwx%%K&A%ﬁﬁﬁﬂﬂﬁ”ﬁ%mé%’ﬁ
o BB AL c A E C BEH AT

lH-NMR (CDCl,): 8.71 (5, 1H, 2-H); 7.80 (d, 2H, 5-H); 5.80;
5.67 (2m, 2x 1H, HC=CH); 4.80 (t, 1H, g# vasy -NH); 4.12
(q, 2H, z#% -CH,); 3.97 (m, 2H); 3.86 (m, 1H); 3.81
(m, 1H); 3.54 (m, 1H); 3.37 (m, 1lH); 3.18 (m, 1lH); 2.86
(m, 1H); 2.38 - 2.25 (m, 2H); 2.00 - 1.90 (m, 2H);
1.30 - 1.20 (m, 5H, 2x % & % opyl-H, z % -CH,);
1.14 ppm (m, 2H, 2x % &% ropyl-H).

B 7 745
(I'RS, 2'RS, 6" RS)-T-(2' -Bz F A -8 - BEFXR(4.3.0] F-¢ -
-8 - )-1-BAHL-6,8-—F-1,4-— & -4-AK-3-"24 F &L
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A6
B6

£ mmsm (18

4hE R

BRI UNENETERPTEORRE - B F -
HHATHeY BEHH -
»‘1}i—1~_i1~m.(c:‘é,c“obo)-:‘9.21 (s, lH, 2-H); 8.04 (d, 1lH, 5-H);
5.91; 5.80 (2m, 2x 1 H, HC=CH); 4.45 (m, 1H); 4.35

(m, 1H); 4.18 (m, 2H); 3.92 (m, 1H); 3.55 (m, 1H); 3.35
(m, 1H); 3.08 (m, 1H); 2.69 - 2.58 (m, 2H); 2.47 (m, 1H);

2.19 (m, 1H); 1.57; 1.40 ppm (2m, 2x 2H, 4x
#AE -H). |

% #4146
(I'RS, 2'RS, 6'RS)-8-F-1- B A A -T-(0-CAH KM F 4 -
8 -FAEIE [4.3.0]L-4-H-8-K)-6-%-1,4-= 8 -4-FK-3-
ok F B

sl

HBA - -1-K A A6, T-= -1, 4- = B -4- A3

—120—
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23ISR ODENE Hom RO € &3S

A6
B6

£ gaun {19

BT KGEA LY ETRBEFZELALESY
l&v?z‘@{ﬁjzwﬁféﬁéwﬁﬁ AEZE -HEE >00TC -
T 5647 47
(I'RS, 2'RS, 6" RS)-T-(2 -Be F % -8 - M EEK 430]% -4’ -
W8 -H)-8-F-1-BEE-6-F-1,4-=— R-4-ARK-3-H T E&

- y F
||
N N
a A x HCl

BERPBHESET I EHRFITTEYGRE - £ F
HHAEHRY BEBE - ¥ >300C -
¥ #4148
(I'RS, 2'RS, 6'RS)-T-(2' - B 7 & -8 -RABLE[4.3.0) -4 -
-8 -R)-1-EAHE-6-A-1,4-=H-4-RK-3-"2HRTE

HN e COCH
I
N

> A

7!" /h Fiﬂn

BB - A & -6, ;?L 1,4- — & -4-A K -3-FK F &8
#E 4] K é’J?F“ﬁE’fbAﬁ} RBHIFZARMAILEY » Edo
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D ERDDH Hm BB 2 i

A6
B6

i g (20)

FAFIGMBUGAE - A& FRAEFHTN - BE ° >300
Co
¥ 36 4149
(I'RS, 2'RS, 6'RS)-T-(2' - Rk F A -8 - ¥ F [4.3.0]F -4 -

-8 -E)-1-BAR-6-A-1,4-—H-4-8K-3-FTHFTEK

sh K e ad

BERFPBYERETWERP2TAEYRE - A F
HHAEEHTY BEHE - 52 1 >3000C -
T 36 4150
(I'RS,2’'RS,6'RS)-10-(2' - ZEAR AT A -8 - ABEXR
[4.3.0]F -4 - % -8 -%)-9-£-2,3-—&K-3-FA-T-AK-TH-%
Z 3 [1,2,3-de][1, 4] K i Bk -6-F 8L

o] (0]
czH,o/u\HN— e F COoH
N N
o]
H CHy
sh i AR

BB -9,10- — & -2,3- —F -3-F A -7-AK -THeb g i

—122—
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22T R o n o PR IO &R RS

AH
136

AR TER D

[1,2,3-de][1, 4] K F Bok-6- TR M T HI K9 HILS W EAT
ERYEBHEMLS Y EKAEM I3V GMRE - &
*  EZHAETH0% B 1 190C -
¥ #4751
(1'RS, 2'RS, 6" RS)-10-(2' - P -8 - AL HK[4.3.0] F -4 -
B -8 - & )-0- fL-2,3- = B.-3- F & -7- A -TH-" 3 [1,2,3-
de](1, 41X 3 7% % -6-F B&

o
COOH
HN= HC F
|
N N
0\/‘\
H CHsy
shiH R —

KRGO ESET TR UMENRR - BF -
WHAE B BEE o g >300C -
¥ #1952
(I'RS,2'RS,6’RS)-1-B AKX -T-(-TAHKEETE-8 -1
BER[4.3.0]F-4 -H-8 - )-6-F-1,43- = £-3-F K -4-ANK-
1,8-% w2 -3-F 8 T &5
0 o]

)’l\ - ‘ COOEt
CHsO HN-HC o F

sh i R

2l 0 FIARMDEEA T U (ONCY @ 4 I8 (010 v ON™ svax \

aon in Ann

(omd P2 o i B N BRGSO SR )
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ERODE H WD RES € SRR

»3

A6
136

£ - megsin (22

H 4 828mg(2. 6 E M )T-R-1-EAE-6-M-1,4- =8 -4
AK-1,8-BX-3-FEHLE - WngUELEM)THRFKNES
Foonl CHEARGROMAETETHIF IR - K& HIRE
BREEAy EBREREETTRE HAESEBE#EE (K
WA R T/ FEE/BERE15:4:0.5) %4 - A& * T00mg(3E

% A & 4956%) °

' 'H-NMR (DMSO-d;): B8.36 (s, 1H, 2-H); 7.81 (d, 1H, 5-H);

7.21 (t, 1H, mKA7#%®& -NH); 5.73; 5.67 (2m, 2x 1H,

HC=CH); 4.20; 3.99 (2q, 2x 2H, 2x . % -CH,); 3.86

(m, 1H); 3.78 (m, 1H); 3.56 (m, 2H); 3.13 - 3.01 (m, 2H);
2.83 (m, 1H); 2.35 (m, 1H); 2.18 (m, 2H); 1.88 (m, 2H);

1.26;- 1.19 (2t, 2x 3H, 2x° 7 #.-CH;); 1.02; 0.88 ppm (2x

2H, 4x - EEHL -HY.

£ 7153
(1'RS, 2°RS, 6" RS)-7-(2 -Bx F A -8 -K 2% [4.3.0] £-4 -
-8 K )-1-B A E-6-A-1,4-—8-4-8K-1,8-F=-3-FE

Q
e
A x HCH
H

g H R Y

F£130°C F #%0. 70gF 3 #5244 & & £ Tmll, 2-Z =8 F= 10ml
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A6
136

2 gaun (2)
EE A% BEILTERT AN - 2L HREW
RALEHELRAABBEHEARAZE 2 REMELERETTE
EEBMAAY I ERBMARFEEEARER - LA
ESCCTAATERETHE - B F © 0.30g( ER A FH4TH
» BEL B o fXE 1 >300°C o
T 7 554

7-[(1'RS, 2' RS, 6’ RS)—Z’—H’E“F’%%’-’E’L%%%’Z 4.3.01F -4 -
-8 - % 1-6, 8- = #.-1-[(IRS, 2SR)-2- AL E A K ]-1,4- = & -4- R,
4&—3—%%%&5@; f

- r
r / l
N
CH=N-C H N N g
F % 7
NG, H
H

A #& 112mg(1 £ B @)1, 4- — £33 (2,2, 2] ¥ (Dabco) v
155mg3- A A K FEE & Inl TR T &8k v A 2] 380mg(1 £ @
)(IRS, 2RS, 6SR)-2- A& F & -8- RAEE R (4.3.0] £ -4- HE=Z R
LEB(FAFLYARD)EINICHEFHERTY - KZREW
AEEBTHHEIIE REA M _FRATHEREAE > Rl
A 224ng(2 & & @ )Dabco F= 270mg(0.9 £ B H )6,7,8- = & -1-
[(IRS, 2SR)-2- A IE A A& 1-1,4- — & -4- AR -3-"EHh F L » £ AF
RRAMAC R T 1 o REMSLREL A KRHEH
BiEBE M AESETTHAS CT&E- A2 ' 480ng
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A6
36

5 guam ()

6. 8- —f -1-[(1RS,2SR)-2- AREAE ]1,4- =& -7-
(1I'RS, 2'RS, 6'RS)-2' -(3- M AXE T AT A )-8 - LHRELR
[4.3.0]F-4-%-8 - -4-AK-3-2HhFEH REFE S —
FOF 5/ F BE/17%% Be=30:8:1):0.5 °

| B4 450mg S AT HAESREAKRAH M —KFRF > &
BN E - HURASMATETHENT & Kk
A#3mlK e EkiE AR TribkA » 24 RIE -
A% ' 170mg 7-(I'RS, 2'RS, 6'RS)-2' - B ¥ & -8 - {42 3% (4. 3.0]
£ 4 - % -8 - % 1-6,8- = £ -1-[(IRS, 2SR)-2- MK A £ ]-1,4-=
H-4-ER--EHRTHREKE > RABE —RTR/7TH
/17%%4 B=30:8:1):0.6 °

'H-NMR (CF,COOD): & = 5.07 m and 5.2 ppm (m,
1H, CH-F). |

T #6455
(I'RS,2’RS, 6'RS)-1-3F A % -6,8- — & -1,4- = & -7-(2 - B¢
TR -REBEIF[4.3.0)F-4-H-8-F)-4-AK-3-"2HKFE&

H
’C‘m F COOH

H
| |
N N
X F A x HCl

BB I-EREA6T,8-Zf-1,4-—f-4-ARK-"EH FE
HERG NGREILOYRE  UEFHEHELeY  EE]
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£ mxnus )

e 22 PRIl ARtk - A ERAFH 61 > BELHD -
g ¢ >300°C o
5 #4156
(1'SR, 2'RS, 6'RS)-1-3E A & -6- f.-1,4- = &-T-(2 - & T % -
8 -REFE(4.3.0]F-4-H-8-K)4-AK-3-EHRTE

@D mm

ﬂ‘lﬁ]ﬁiﬁ

BB I-EREGT-—A-1,4- =R -4-ABK-"BH FTEH
FHAHINY A2 4b/\%11}@%d":z%“xﬂ4b/—\% v iE 4o F ] 22
VARG A8 ERAEN60% BEB - JEE 5300
C .

£ A F]57

('SR, 2'RS, 6'RS)-8-F.-1-FE B & 6-£-1,4-—&-T-(2-F

B -8 -RAEER(4.3.01F-4 -H-8 -FK)-4-FK-3-"2H T &

LT )
X a A x HCI
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 RHEHE B82106579%, o
ROC Patent Appln. No. 82106579

_ﬁ@_@;ﬁ%“f%‘m&xggse SDCle ication - Encl. (IV) 3&/#-\ H/T‘u ,,- *

RERSF1A24ait 2
(Submgted on%lanuary 24, {996)

£ - BRI (126)

BB -1-EAE-6,T-—f-1,4— 8 -4-AK-3-&H
FEBEAEH N GRBIA YRR FHEEAY 0 B
Tl 22 PAIAGMeA - A8  HHAEARH % - BB
o #E 5 © >300°C °

| £ 34158

(1'SR, 2' SR, 6'RS)-1-3R & % -6,8- — f.-1,4- = & -7-(2'- F

B k-8 - (AR E(43.0)5 -4 -8 -R)4-AR-3-EH TE

HMI-RAHEET,8-ZR-1,4-= & R AR -I-EHK T B R
F A6 51080 12 ML A My BB B 1534 M AL &4 » Edo B A6 22
Priiey ek - A& ERAENDY BHE - B2 >300
C °
¥ 361759

B B-8 -8 BEIR[4.3.0] -4 -H-8-£)-4-FK-3-8Hh F &
M | J
@N a A x KAt

—128—

(1'SR, 2' SR, 6'RS)-8- .- 1-H B % -6-fL-1,4-— £, -T-(2 - F -

A REEA T BB FRE (CNS ) Al (210X297204 )

(b dran o B A Btk RO b)
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Ab
B6

- gusn (27

H A 8- -1-R A K6, T-— -1, 4-= B -4-A K -3-EHK
FEEBREAEN O WBRBALCAYRBEFZELALELY  Eo
T 22 PR Me Mk A ERAEN TR BB

o fx 2 :>3007C
¥ #4160

(1'SR, 2" SR, 8" RS)-1-3% & % -6- £, -1,4- — &,-7-(2 - FAE Xk -

8 -fAEEE(4.3.0]F -4 -H-8-K)-4-AK-3-2Hh FTE

M,
Y

shiF B8

x HCl

BEBI-BRAE6T-—R-1,4-—8-4-8K-3-SHRTFE
BEHRG OWEZBALEYWRBEFTZLEAILELY > EoEH

) 22 PRI KA AAE c A& HAA S 66 0 BEBE oM

2 >300°C -
3 461
(1' SR, 2' SR, 6" RS)-1-3% & A -6- & -1, 4- = &, -7-(2' - F AR A -
B -HMEIR(4.3.0]F -4 -H-8-K)4-81K-1,8-B7-3-F &
T &

—129—
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Ab

£ s (28 )

mm

x 2 HCQ

“%ﬁﬁﬂ,’

BB T-R-1-F B E-6-A-1,4-— B -4-RAK-1,8-F=-3-
TELERTEMN ONERALLIDRAEFTZERALEY
FEoFAMRFRHLe Nk BHRBRABVEREHER
HGALTFEY - A¥  ZHAEFTNN% R-0.64(F /=
R P/ B RE15:4:0.5) °

K #6141 62

(1’SR, 2" SR, 6 RS)-1- 3¢ A & -6- & -1, 4- — &, -7-(2' - F g K -

8 -RAMER(4.3.0]E-¢ —*7%—8’—2&)—4—%4’{.—1,8—%%—3—?&

mm

S R

HEHRFIOLER BT TAFTHEGORE - BF
HHAEETHL BEE 5o >300C o R=0.32(F /=
¥/ BE15:5:0.5) °
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(1SR, 2RS, 6RS)-2-fk A -8-HL®FE[4.3.0]L-4-5%

P.1. (ISR, 2RS, 6RS)-2-% = TR AME%-9-H 4
8- R BBFE[4.3.0]F-4-%

o

3,

H.
#1.37g(5mmol )~ X X ek X R K #0.5g(5mmol)
ZCEBEMOZE).Ig(5nmol )EHN. 1444 1N E=T
MyYXERY QRATRIZR G240 EHRAE
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HZNH 0

Qifm x CF,COOH

#0.6g(2.38mmol ) HP.1. 2 2 AN 20nl =K FK P
» EMBERAFZEIC R —BE T leXSDl=RT
Bo-BREPDBREER > ERFLIG AAETSH
RER  RAGHEANTEY  ERXRAETHBRE
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AF :0.6g(2%14298%)

P.3. (1SR, 2RS, 6RS)-2-gk K -8-R 4233 [4.3.0]

E-4-%

ARARAZERTF > #12nl » 70%% F X ¢ 2 RED-AL-%
*FZ#H 21.33g(5nmol ) K HIP.2. & 3 25nl & # THF
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7-[(1SR, 2RS, 6RS)-2-E: % -8-f B H[4.3.0]%-4-
-8 K] 6-R-I-(RRE=TX)-1,4-—8-4-f %
-3-=R o} V&

0O

cho&i

HN /N NI

O A
##0.3g(1lumo1)6,7-— R -1-(RRE=TX)-1,4-—§
-4- f & -3-okok T MEA30MIZ A ¥ 0 30 A 230mg
(2.05mmo])1,4-—H %2 H[2.2.2]F % #170ng
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i 3 E A
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B8 %6 R-1-(2 R ATFE 1 FR-LE)1,4-

| —8-4-RAE-3-BR THK

(o]

F COOH
Hﬁiﬁ;j N|
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ZEZEY > wA0.18ml(1.32mmol ) = Z B 100mg
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8-f#%FE[4.3.0]12-2-5% ;
C-RBLE3.0]+-4-B-Tarca;

2B TE-B-AELFE[4.3.0]-4-5% ;

2B E-8-RBLFE[4.3.0]2-4-5 ;

2-Z iiﬁ%ﬂ&&-&f@é&ﬁﬁ['i;3-0]5:~4-ﬁ% ;
2-%_=_Tiﬁ£$£-8-ﬁ%ﬁﬁfi[4.3.0]%-4-ﬁ% ;
CETES-RBLFE(4.3.012-4-5% ;
CLAREBETA - RBLR(4.3.0]L-4-5 ;
-RETRWEAR TE-8-R#2R[4.3.0]-4-5
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