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)
G4) 6 ) ( )—5,6— -4 - [4,51— 1 -2(1 )-
(B5R)-5-( )-5,6— —4H- [4,5,1—ij] -2(1

H)—
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5,273,975 (5R)—5—( )—5,6— —4H- [4,5,1—i] -
2(1H) -
(5R)—( )—5,6— —4H- [4,5,1—ij] —2(1H)— (V)

(5R)—( )—5,6— —4H- [4,5,1—ij] —(2H)— (VD)
. (5R)—( )—5,6— —4H- [4,5,1—ij] —(2H)— (VD)
1 1-6 ( A ).

(5R)—( )—5,6— —4H- [4,5,1—ij] —(2H)- (V)  (BR)—( )—5,6
- —4H- [4,5,1—ij] —2(1H)— (V)

, , , , , , , CH 3 —(CH,) |
w—COOH ( ,nl 0 4 ), HOOC—(CH ,), —COOH ( ,ni ), HOOC
—CH=CH—-COOH @ —COOH . [Int. J. Pharm., 33, 201—217 (19
86)]

(5R)—( )—5,6— —4H- [4,5,1—ij] —(2H)— (VD
(5R)—5—( )—5,6— —4H-
[4,5,1—ij] —2(1H)— (V) ., (5R)-5—( )—5,6—
—4H- [4,5,1—if] —2(1H)— (VI
ax) .
(5R)—( )—5,6— —4H- [4,5,1—ij] —(2H)— (V1) (BR)=5—( )—
5,6— —4H- [4,5,1—ij] —2(1H)— (VI 11
(5R)—5—( )—5,6— —4H- [4,5,1—ij] —2(1H)— (V)
(1X) 5,273,975 .
< >
< >
TLC
HPLC
( ) / ( )
)
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IR
CMR C-13 . TMS (ppm (0 ))
NMR ( ) , (ppm (3 ))
-¢ (CsHs)
[o]® 25 D (589A) ( )
MS m/e, m/z / . [M+H] * +
. El . Cl . FAB
/ 1 b 1 1
/ « )
, / (viv)
, / / (wiv)
« D :
< 1. (R)- >
R— ( [Can. J. Chem., 72(1), 142-5 (1994)]), (3.33kg) DMF (8.2ml)
. (191.8 g9)
, 5 10 , 20 25
1 O 1 b
, 20 25 ,
1 , : : 2
' , 20 25
< 1. 1- —4H- [4,5,1—ij] -2(1H)—- Un=>
DMF (10 ml) 4H- [4,5,1—ij] =-2(1H)- ( [1, J. Heterocyclic Chem., 19, 837—-49 (198
2), 1.0 g, 5.8 mmol) 0 : 0 THF t— (
1.98 M, 3.2 ml, 6.3 mmol) . 0 10 . ,
(0.73 ml, 6.1 mmol) , t— (MTBE)
. MTBE . 0 , ,0 MTBE 2



50 )

CMR
(CDCl,, 100 MHz) 153.78, 136.44, 128.69, 127.67, 127.60, 126.73, 125.86, 122.90,
122.78,121.28, 116.92, 116.17, 108.36,44.95 2 42.37 8.

CMR (CDCl3) § 173.2, 157.8, 153.4,
136.1, 134.6, 133.7, 129.2, 128.8, 127.8, 127.8, 127.6, 127.2, 125.9, 125.9, 125.6,
121.5,121.4, 119.1, 113.2, 109.0, 105, 105.6, 69.2, 55.3,45.4,45.2,42.5,41.7 &
18.3.
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< 2: (5R,6R)—1— —5— —6— —-5,6— —4H—- [4,5,1-ij] -2 (1H)-
am=
1- —4H- [4,5,1-ij] -2(1H)— I, 1, 240 g), (1.086 kg), (227 m
) (485 ,13.49) , 0 5 (163.5 9)
, .0 5 3 ,
10 t— 45 -10 -1
5 1 , t— , 40
CMR (CDCl;) 156.0, 137.8,
130.5, 129.6, 129.3, 129.1, 126.6, 123.6, 122.5, 119.6, 110.4, 69.9, 49.6, 47.7, 46.9
2 43.838.
< 3: (58,65)-1— —5— -2— -1,2,5,6— —4H- [4,5,1-ij] —6—
(2R)—(6- —-2— ) (IvA)  (BR,6R)—1— —5— -2—- -1,2,5,6—
—4H— [4,5,1-ij] -6— (2R)—(6— -2— ) (IVB)>
(5R,6R)—1— —5— —6— —-5,6— —4H- [4,5,1-ij] —-2(1H)— (11,
2,143 g), (3,136 g), N— (100.2g) 4- (497 mg)
: 0 5 (694 ml) (R)-
( 1, 118.5g) 1 , 0 5 ,
’ _10 ’
, t— , 50 ,
(55,6S)—-1— —5— —-2— -1,2,5,6— —4H- [4,5,1-ij] —-6— (2R)—2—(
6— -2— ) (IVA)
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(5R,6R)-1-— —5-— —-2— -1,2,5,6— —4H- [
4,5,1—ij] —-6— (2R)—2—-(6- —2— ) (IvB)
(5R,6R)—-1— —5-— —6—( )—5,6— —4H-— [4,5,1—ij] —2(1H) -
CMR (CDCls) § 173.2, 157.9, 153.4, 136.1, 135.0, 133.8,
129.2, 128.9, 128.8, 127.8, 127.6, 127.4, 125.8, 125.8, 125.7, 121.6, 121.5, 119.3,
113.1, 109.1, 105.7,68.7, 55.3,45.3,45.2,42.2,413 2 18.1.
< 4: (5R,6R)—-1— —5-— —6—( )—5,6— —4H- [4,5,1—ij] -2
(aH)- V)=
(55,65)-1- —5-— —-2— -1,2,5,6— —4H-— [4,5,1—ij] —-6— (2R)—-2—(
6— —-2— ) (IVA, 3,110 g) (1,297 g9) .
(40 , 327 9) ) 30 12 . ,
t (R_
) 1
( ) )
H H H 50 H
CMR (CDCl3) 6 153.7, 136.3,
128.7,127.8, 127.7, 125.7, 121.3, 119.9, 118.6, 107.5, 66.2, 60.1, 45.1,42.6 2 340.
< 5: (7aS,8aR)—-4— —8-— —-7,7a,8,8a— [2,3—cC] [4,5,1—ij] -
5(4H)- (VD>
(5R,6R)—1—- —5— —6—( )—5,6— —4H-— [4,5,1—ij] —-2(1H)- (V,
4,70 9) THF (1,389 g) ) n—
-10 , N— , n—
20 25 , . , )
, 40 50

CMR (CDCl3) 8 154.1, 136.3, 128.6, 127.9,
127.6, 124.3, 1207, 119.7, 107.4, 46.7, 44.9, 40.7, 38.1 2 37.6.
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< 6: (bR)—( )—5,6— —4H—- [4,5,1—ij] -2(1H)—- (VID=>
(7aS,8aR)—4— —-8-— —7,7a,8,8a— [2,3—c] [4,5,1—ij] —5(4H) -
I, 5,400), t— (42.4 9) (1,200 g) -33

, . 30 60
< 7: BR)—( )—5,6— —4H— [4,5,1—ij] —2—-(1H)- vinH=
NH—CH, NH—CH;3
B
HN—&O HN‘KS
(300 mL) (BR)—( )—5,6— —4H—- [4,5,1—ij] —-2(AH)—- (VI
6, 15.0 g, 73.8 mmol) (36.1 g, 81.2 mmol) 125
5 . 20 25 ,
(2.2N, 200 mL) , . (IN)
, (251, ) )
09) , ( , 225 ¢; / , 3.5-5.0/96.5-95)
. / /

IR ( =&)X E ) 2940, 2907, 2884, 1483, 1458,
1391, 1366, 1354, 1254, 1239, 1229, 895,762, 734 R 630 cm’'; NMR (300 MHz,
CDCl3) 8 7.12, 7.03,7.00, 4.30, 3.96, 3.30-3.50, 3.15,2.88 % 2.57; MS (EI) m/z
219 (M%), 190, 189, 187, 186, 164, 163, 155, 145; HRMS (FAB) C;;H;3N;S (MH")
o tigh Al4EA] = 220.0908, 25 = 220.0904.

< 8: (6R)—( )—5,6— —4H—- [4,5,1—ij] —-2(1H)-
NH—CH, NH—CH;
0 QT e
”N—&S HN—&S cooH
(=1 mL) (0.317 g, 2.36 mmol) (BR)—(
6— —4H- [4,5,1-ij] -2(1H)- VI, 7, 0.493 g, 2.25 mmol)

(4%

4

(xX)=

)-5,
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mp = 195-196°; [0)%°D = -60° (¢ 0.93,718% ); IR ( =21%E) 3140, 3112,
3060, 2969, 1627, 1619, 1568, 1481, 1455, 1398, 1389, 1361, 1220, 868 R 747
cm™'; NMR (300 MHz, CD;0D) & 7.20-7.30, 7.10-7.20, 6.26, 4.49, 4.31, 4.05-4.20,
328 2 2.83; CMR (100 MHz, DMSO-ds + CD;0D) § 170.4, 169.4, 136.6, 131.1,
1309, 125.1, 122.1, 116.2, 109.6, 53.9, 43.1,31.9 2 27.2; MS (ESI) m/z = 220.1

(MH").
< 9: BR)—( )—5,6— —4H- [4,5,1—ij] —2(1H)- vin=
(B5R)—( )—5,6— —4H- [4,5,1-ij] —2(1H)—- (VI 6, 28.0 9)
, pH 10 XAD-16 ,

CMR (DMSO-dg) 8 167.6, 153.9, 136.4, 127.1, 121.5, 119.6, 114.1, 107.5, 51.9, 31.3

2 26.5.
< 10: (BR)—( )—5,6— —4H- [4,5,1—ij] —2(1H) -
vVin=>

(425 ml) (7.65 ) (BR)—( )—5,6— —4H- [4,5,1—ij] -
2(1H) - (VII, 9, 850 g) 20 25 ,
[0]*D =-35°

(2 ; UV 206 (59400), 227 (7020), 279 (5540), 282 (5570); NMR (400 MHz, D;0)

$7.05-7.09, 6.95-6.99, 4.73, 4.09-4.13, 3.96-4.01, 3.88-3.93,2.94-3.25 R 2.76;

CMR (100 MHz, D;0) § 155.25, 126.26, 126.08, 123.08, 120.88, 114.27, 108.97,

52.60,39.72,31.49 8 26.34.
< 11: (bR)-5—( )—5,6— —4H- [4,5,1—ij] —2(1H) - (
IX)>

(5R)-5—( )—5,6— —4H—- [4,5,1—ij] —2(1H) - QY
i, 10, 11.0 kg) (20.4 kg) .
. , . pH 10.0 10.5
, 70 n— / (20/80)
(6.0 kg)



115.58, 109.65, 52.92,42.39, 31.48 2 26.22.

X
N 0

e
I

Rx

()]

Sz
7

Ry

[0]*D =-56° (£);
UV 215 (26800), 248 (18000), 299 (21800), 307 (29800); NMR (400 MHz, D;0) 8
7.33-7.37, 7.22-7.26, 6.34, 4.52-4.56, 4.35-4.40, 4.26-4.30. 3.50-3.55,3.36-3.40 2
2.95; CMR (100 MHz, D;0) § 171.02, 165.33, 134.80, 129.30, 124.93, 122.02,
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1

, CHs —(CH,),; —COOH

), HOOC—-CH=CH-COOH
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4
3 :
5.
(5R)—-5—( )-5,6—
6.
S ,
, CHy —(CH)ny —COOH  (
), HOOC—CH=CH—COOH
7.
5 , (5R)—5—(
8.
7 , (5R)—=5—(
9.
@ GRY-( )—5,6—
(2) 100
(BRY—(
10.
9 , 125
11.
9 :
12.

)—5,6—
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NH—CH,

HN__ELS .ECOOH
COOH
—4H— [4,5,1—ij] —2(1H) -
,n1 0 4 ), HOOC—(CH ,), —COOH ( ,nl
® —-COOH
)-5,6— —4H- [4,5,1—ij] —2(1H) -
)-5,6— —4H- [4,5,1—ij] —2(1H)-
—4H- [4,5,1—ij] —2(1H)—-
—4H— [4,5,1—ij] —2(1H) -

- 12 -
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9 , (5R)—( )—5,6— —4H- [4,5,1—ij] —2(1H)-
13.
9 1 1 L L L L 1
,CH3—(CH,)p —COOH (  ,nl O 4 ), HOOC—(CH ,)p1 —COOH (., nl
), HOOC—CH=CH—COOH ® —COOH
14.
9 , (5R)—( )—5,6— —4H- [4,5,1—ij] —2(1H)-
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