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(Judah Folkman) 1971
[J. Folkman, New Engl. Med., (1971), 185, 1182].

(Aspergillus fumigatus)
[Eble, T. E., Hanson, F. R. Antibiotics chemotheraphy, 1, 54 (1951), Eble, T. E., Hanson,
F. R. J. Bact., 58, 527 (1949)] [Ingber, G., Fujita, T., Kishimoto, S., Sudo, K., Kanmaru, T., Bre, H., Fol
kman, J., Nature 248, 555 (1990)].

EP—-A—-354787, EP—-A-357061, JP—A01-233275, EP—-A-415
294 6— —6— [Chem. Pharm. Bull., (1992), 40, 575], 6— , 6—0— ,
6—0— , 6—0—(N— ) [Chem. Pharm. Bull., (1992), 40, 96]
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1 Kg 0.2mg/kg — 2g/1kg
, 0.2~200mg/kg

1:0-@3,4- )
(107mg) (5ml) (46mg) 1
3,4— (158mg) (5ml) (60mg)
(96mg) 1 . (3m
)] 1 . (ioml) (50ml)
(10ml) (20ml) . ,
( : =1:2) 84mg

1H—NMR (CDCl3) & :7.62 (d, 1H, J=15.9Hz) 7.12  7.05 (m, 2H) 6.86 (d, 1H, J=8.9Hz) 6.37 (d, 1H,
J=15.9Hz) 5.73 (m, 1H) 5.22 (brt, 1H, J=7.3Hz) 3.93 (s, 3H) 3.92 (s, 3H) 3.71 (dd, 1H, J=2.8, 11.1Hz)
3.45 (s, 3H) 3.01 (d, 1H, J=4.3Hz) 2.58 (t, 1H, J=6.4Hz) 2.56 (d, 1H, J=4.3Hz) 2.41  1.81 (m, 6H) 1.
75 (s, 3H) 1.66 (s, 3H) 1.24 (s, 3H) 1.18  1.06 (m, 1H)

2:0-(4- )

1 (500 mg), 60 (120 mg), 4— (490 m
9), (218mg) (349mg) 280 mg

1H NMR (CDCl3) & : 7.63 (d, 1H, J=15.9Hz), 7.47 (d, 2H, J=8.7Hz), 6.90 (d, 2H, J=8.7Hz), 6.36 (d, 1H,
J=15.9Hz), 5.74 (m, 1H), 5.23 (t, 1H, J=7.4Hz), 3.84 (s, 3H), 3.71 (dd, 1H, J=11.1, 2.7Hz), 3.46 (s, 3
H), 3.01 (d, 1H, J=4.3Hz), 2.61 (t, 1H, J=6.4Hz), 2.57 (d, 1H, J=4.3Hz), 2.39-1.81 (m, 6H), 1.75 (s, 3
H), 1.67 (s, 3H), 1.24 (s, 3H), 1.12 (m, 1H).

3:0-(3,4,5— )

1 (100 mg), 60 (24 mg), 3,4,5— 1
01 mg), (43.6mgq) (70mg) 42 mg

1H NMR (CDCl3) & : 7.59 (d, 1H, J=15.8Hz), 6.76 (s, 2H), 6.42 (d, 1H, J=15.8Hz), 5.73 (m, 1H), 5.22
(t, 1H, J=7.2Hz), 3.89 (3s, 9H), 3.72 (dd, 1H, J=11.1, 2.6Hz), 3.46 (s, 3H), 3.01 (d, 1H, J=4.3Hz), 2.6
3 (t, 1H, J=6.4Hz), 2.57 (d, 1H, J=4.3Hz), 2.37 (m, 1H), 2.19—-1.81 (m, 6H), 1.75 (s, 3H), 1.67 (s, 3H),
1.24 (s, 3H), 1.11 (m, 1H).

4:0-(4- )
1 (100 mg), 60 (24 mg), 4— (77 mg),
(43.6mgq) (70mg) 51 mg
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1H NMR (CDCl3) & : 7.62 (d, 1H, J=16.0Hz), 7.45 (d, 2H, J=8.5Hz), 7.36 (d, 2H, J=8.5Hz), 6.46 (d, 1H,
J=16.0Hz), 5.22 (t, 1H, J=7.7Hz), 3.71 (dd, J=11.1, 2.8Hz), 3.46 (s, 3H), 3.01 (d, 1H, J=4.3Hz), 2.62
(t, 1H, J=6.3Hz), 2.57 (d, 1H, J=4.3Hz), 2.38—1.81 (m, 6H), 1.75 (s, 3H), 1.67 (s, 3H), 1.23 (s, 3H), 1.
12 (m, 1H)

5:4-(3,4,5- ) -2-(1,2- -1,5- —4— )—3- -1-
—1-
3 (100 mg) (48 mg), (0.122 ml) 30 °C 3
6 . (10 mi) (100 ml) . (10 mb)
L (
=1:2) 105 mg
1H NMR (CDCl3) & : 7.59 (d, 1H, J=15.8Hz), 6.76 (s, 2H), 6.42 (d, 1H, J=15.8Hz), 5.73 (m, 1H), 5.22
(t, 1H, J=7.2Hz), 3.93 (d, 1H, J=11.8Hz), 3.89 (3s, 9H), 3.72 (dd, 1H, J=11.1, 2.6Hz), 3.52 (d, 1H, J=
11.8Hz) 3.46 (s, 3H), 3.01 (d, 1H, J=4.3Hz), 2.63 (t, 1H, J=6.4Hz), 2.57 (d, 1H, J=4.3Hz), 2.37-1.81
(m, 6H), 1.75 (s, 3H), 1.67 (s, 3H), 1.24 (s, 3H), 1.11 (m, 1H).
6: 0—(4— )
1 (100 mg), 60 (24 mg), 4-
(101 mg), (43.6mg) (70mg) 31 mg
'H—NMR (CDCl3) & :7.68 (d, 1H, J=14.4Hz), 7.62  7.61 (m, 4H), 6.56 (d, 1H, J=14.4Hz), 5.77(m, 1
H), 5.21 (brt, 1H), 3.72 (dd, 1H, J=2.8, 11.1Hz), 3.46 (s, 3H), 3.01 (d, 1H, J=4.3Hz), 2.63 (t, 1H, J=6.
3Hz), 2.57(d, 1H, J=4.3Hz), 2.39  1.85(m, 6H), 1.75(s, 3H), 1.66(s, 3H), 1.23(s, 3H), 1.16  1.07(m,
1H)
7:0—-(4- )
1 (100 mg), 60 (24 mg), 4- (101 mg),
(43.6mgq) (70mg) 66 mg

1H-NMR (CDCl3) & :8.25 (d, 2H, J=8.8Hz), 7.71  7.66 (m, 3H), 6.61 (d, 1H, J=16.1Hz), 5.78 (m, 1H),
5.22 (t, 1H, J=6.9Hz), 3.72 (dd, 1H, J=2.8, 11.2Hz), 3.46 (s, 3H), 3.02 (d, 1H, J=4.4Hz), 2.61 (t, 1H, J
=6.4Hz), 2.58 (d, 1H, J=4.4Hz), 2.43  1.85 (m, 6H), 1.75 (s, 3H), 1.66 (s, 3H), 1.23 (s, 3H), 1.17

1.08 (m, 1H)

8:0-(3,4- —6— )
1 (100 mg), 60 (24 mg), 3,4— —5—
(179 mg), (43.6mg) (70mg) 42 mg

1H-NMR (CDCl3) & :8.23 (d, 1H, J=15.7Hz), 7.65 (s, 1H), 7.04(s, 1H), 6.35 (d, 1H, J=15.7Hz), 5.78
(m, 1H), 5.20 (brt, 1H, J=7.2Hz), 4.05 (s, 3H), 3.98 (s, 3H), 3.73 (dd, 1H, J=2.8, 11.1Hz), 3.47 (s, 3H),
3.01 (d, 1H, J=4.4Hz), 2.61 (t, 1H, J=6.4Hz), 2.57 (d, 1H, J=4.4Hz), 2.39  1.85 (m, 6H), 1.74 (s, 3H),
1.65 (s, 3H), 1.23 (s, 3H), 1.18  1.05 (m, 1H)

9:0-(4— )
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1 (72 mg), 60 (17 mg), 4— (105 mg),
(31mg) (49mg) 31 mg

1H—NMR (CDCl3) & : 7.49 (d, 1H, J=15.9Hz), 7.28  7.26 (m, 2H), 6.82 (d, 2H, J=8.6Hz), 6.1 (d, 1H,
J=15.9Hz), 5.75 (m, 1H), 5.22 (t, 1H, J=5.7Hz), 3.73(dd, 1H, J=2.8, 11.1Hz), 3.44 (s, 3H), 3.01 (d, 1H,
J=4.3Hz), 2.68 (t, 1H, J=6.3Hz), 2.57(d, 1H, J=4.3Hz), 2.48  1.82(m, 6H), 2.38 (s, 3H), 1.76(s, 3H),
1.67(s, 3H), 1.26(s, 3H), 1.18  1.05(m, 1H)

10: 0—-(4- )
9 (50mg) : =1:1 (imi) (15mg) 12
(30ml) (10ml) (20ml)
: ( : =1:1)
36mg

1H—NMR (CDCl3) & : 7.49 (d, 1H, J=15.9Hz), 7.28  7.26 (m, 2H), 6.82 (d, 2H, J=8.6Hz), 6.1 (d, 1H,
J=15.9Hz), 5.75 (m, 1H), 5.22 (t, 1H, J=5.7Hz), 3.73(dd, 1H, J=2.8, 11.1Hz), 3.44 (s, 3H), 3.01 (d, 1H,
J=4.3Hz), 2.68 (t, 1H, J=6.3Hz), 2.57(d, 1H, J=4.3Hz), 2.48  1.82(m, 6H), 1.76(s, 3H), 1.67(s, 3H),
1.26(s, 3H), 1.18  1.05(m, 1H)

11:0-(4- -3,5—- )
1 (100 mg), 60 (24 mg), 4— —3,5—
(188 mg), (43.6mgq) (70mg) 56 mg

1H—NMR (CDCl3) & : 7.60 (d, 1H, J=15.9Hz), 6.78 (s, 2H), 6.44 (d, 1H, J=15.9Hz), 5.72 (m, 1H), 5.22
(brt, 1H), 3.86 (s, 6H), 3.72 (dd, 1H, J=2.8, 11.1Hz), 3.45 (s, 3H), 3.01 (d, 1H, J=4.3Hz), 2.63 (t, 1H,
J=6.3Hz), 2.57 (d, 1H, J=4.3Hz), 2.34 (s, 3H), 2.39  1.85 (m, 6H), 1.75 (s, 3H), 1.66 (s, 3H), 1.23 (
s, 3H), 1.16  1.07 (m, 1H)

12 : 0-(3,5- —4— )
11 (40mg) 10 26mg
1H-NMR (CDCl3) & :7.58 (d, 1H, J=15.9Hz), 6.78 (s, 2H), 6.37 (d, 1H, J=15.9Hz), 5.75 (s, 1H), 5.72
(m, 1H), 5.22 (brt, 1H), 3.93 (s, 6H), 3.71 (dd, 1H, J=2.8, 11.1Hz), 3.45 (s, 3H), 3.01 (d, 1H, J=4.4Hz),
2.63 (t, 1H,J=6.4Hz), 2.57(d, 1H, J=4.4Hz), 2.45 1.82(m, 6H), 1.75(s, 3H), 1.66(s, 3H), 1.09(s, 3H),
1.18 1.05(m, 1H)
13: 4—-(4- ) -2-(1,2- -1,5—- —4— )—3-— -1- -1-
2 (150mg) (21mg) (60 ) 5
120mg
1H—-NMR (CDCl3) & :7.67 (d, 1H, J=15.9Hz), 7.49 (d, 2H, J=8.8Hz), 6.91 (d, 2H, J=8.8Hz), 5.59 (m,

1H), 5.19 (brt, 1H, J=6.6Hz), 3.90 (d, 1H, J=10.9Hz), 3.84 (s, 3H), 3.50 (d, 1H, J=10.9Hz), 3.32 (s, 3
H), 2.99(t, 1H, J=6.6Hz), 2.65 1.32 (m, 7H), 1.73 (s, 3H), 1.66 (s, 3H), 1.23 (s, 3H)
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14 : 0—(4- )
1) 4— (950mg) (20ml) (1.649)
(1.979) 12
2) (500mg) 1) (142mg) 30
(20ml)
(100ml) )

( : =1:2) 470mg

1H—NMR (CDCl3) & : 7.60 (d, 1H, J=15.8Hz), 7.41 (d, 2H, J=8.9Hz), 6.67 (d, 2H, J=8.9Hz), 6.27 (d, 1H,
J=15.8Hz), 5.71 (m, 1H), 5.22 (brt, 1H), 3.70 (dd, 1H, J=2.8, 11.0Hz), 3.45 (s, 3H), 3.02 (s, 6H), 3.01
(d, 1H, J=4.3Hz), 2.63 (t, 1H, J=6.3Hz), 2.56 (d, 1H, J=4.3Hz), 2.41  1.81 (m, 6H), 1.75 (s, 3H), 1.6

7 (s, 3H), 1.22 (s, 3H), 1.15  1.06 (m, 1H)

15: 0-(4- )
(62mg) @mi) (boron exchange resin,680mg) 20
7 (250mg) (5ml) 30 .
( : =1:2)
100mg

1H—NMR (CDCl3) & : 7.57 (d, 1H, J=15.9Hz), 7.33 (d, 2H, J=8.4Hz), 6.54 (d, 2H, J=8.4Hz), 6.27 (d, 1H,
J=15.9Hz), 5.72 (m, 1H), 5.22 (brt, 1H, J=7.9Hz), 3.70 (dd, 1H, J=2.7, 11.1Hz), 3.45 (s, 3H), 3.01 (d,
1H, J=4.3Hz), 2.62 (t, 1H, 6.5Hz), 2.56 (d, 1H, J=4.3Hz), 2.37  1.81 (m, 6H), 1.75 (s, 3H), 1.66 (s, 3
H), 1.23 (s, 3H), 1.16  1.05 (m, 1H)

16 : O—(4- )
1) 4- (17mg) (2ml) (37mg) (10mg)
4— (2mg) 18
2) (5mg) (Aml) (2mg, ) 30
1) 30 . (2ml) (3x 30ml)
( | : =1:2) ;1mg

1H—NMR (CDCl3) & :7.69 7.54 (m, 5H), 6.57 (d, 1H, J=16.1Hz), 5.77 (m, 1H), 5.22 (brt, 1H, J=6.9H
z), 3.71 (dd, 1H, J=2.8, 11.1Hz), 3.46 (s, 3H), 3.01 (d, 1H, J=4.3Hz), 2.61 (t, 1H, J=6.4Hz), 2.19 (d, 1
H, J=4.3Hz), 2.42  1.81 (m, 6H), 1.74 (s, 3H), 1.66 (s, 3H), 1.23 (s, 3H), 1.16  1.04 (m, 1H)

17: 0-(3,4,5- )
(600mg) (10ml) (130mg) 1
(600mg) (1oml) . 1
( : =1:2) 550mg
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1H—NMR (CDCl3) & : 6.62 (s, 2H), 6.53  6.49 (m, 1H), 6.29  6.23 (m, 1H), 5.20 (brt, 1H, J=7Hz), 4.
28 (d, IH, J=6Hz), 4.13(m, 1H), 3.87 (s, 6H), 3.84 (s, 3H), 3.58 (dd, 1H, J=2.4, 11.1Hz), 3.46 (s, 3H),
2.95 (d, 1H, J=4.3Hz), 2.57 (t, 1H, 6. 5Hz), 2.51 (d, 1H, J=4.3Hz), 2.41  1.92 (m, 6H), 1.74 (s, 3H),
1.65 (s, 3H), 1.21 (s, 3H), 1.06  0.98 (m, 1H)

18: 0—(4— )
(190mg) (10ml) (80mg) 1
4— (240mg) (20ml) (240mg)
1 . (10ml)
1 . (20ml) (100ml)
(20ml) (40ml) . ,
( : =1:6) 60mg

1H—NMR (CDCl3) & : 7.62 (d, 1H, J=15.9Hz) 7.46 (d, 2H, J = 8.7Hz) 6.91 (d, 2H, J=8.7Hz) 6.36 (d, 1H,
J=15.9Hz) 5.73 (m, 1H) 5.22 (brt, 1H, J=7.3Hz) 4.12 (t, 2H, J = 5.6Hz) 3.71 (dd, 1H, J=2.8, 11.1Hz) 3.
45 (s, 3H) 3.01 (d, 1H, J=4.3Hz) 2.79 (t, 2H, J = 5.6Hz) 2.58 (t, 1H, J=6.4Hz) 2.56 (d, 1H, J=4.3Hz)
2.37 (s, 6H) 2.20  1.81 (m, 6H) 1.75 (s, 3H) 1.66 (s, 3H) 1.24 (s, 3H) 1.18  1.06 (m, 1H)

19:0-(3- —4— )
(20mg) (2ml) (9mg) 1
3- —4— (25mg) (2ml) (25mg)
1 . (1ml)
1 ) @ml) (10ml)
2ml) (4ml) . ,
( : =1:5) 5mg

1H—NMR (CDCl3) & : 7.62 (d, 1H, J=15.9Hz) 7.10 (m, 2H) 6.94 (d, 1H, J=8.9Hz) 6.37 (d, 1H, J=15.9H
z) 5.73 (m, 1H) 5.22 (brt, 1H, J=7.3Hz) 3.93 (s, 3H) 3.82 (s, 2H) 3.71 (dd, 1H, J=2.8, 11.1Hz) 3.45 (s,
3H) 3.01 (d, 1H, J=4.3Hz) 2.58 (t, 1H, J=6.4Hz) 2.56 (d, 1H, J=4.3Hz) 2.37 (s, 6H) 2.20 1.81 (m, 6
H) 1.75 (s, 3H) 1.66 (s, 3H) 1.24 (s, 3H) 1.18  1.06 (m, 1H)

20: 0—(3,4— )
1 (500 mg), 60 (120 mg), 3,4—
(490 mg), (218mg) (349mg) 280 mg

1H—NMR (CDCl3) & :7.62 (d, 1H, J=15.9Hz) 7.21  7.08 (m, 2H) 6.86 (s, 1H) 6.37 (d, 1H, J=15.9Hz)
5.73 (m, 1H) 5.31(s, 2H) 5.22 (brt, 1H, J=7.3Hz) 3.71 (dd, 1H, J=2.8, 11.1Hz) 3.45 (s, 3H) 3.01 (d, 1H,
J=4.3Hz) 2.58 (t, 1H, J=6.4Hz) 2.56 (d, 1H, J=4.3Hz) 2.41  1.81 (m, 6H) 1.75 (s, 3H) 1.66 (s, 3H) 1.
24 (s, 3H) 1.18  1.06 (m, 1H)
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21 : 0—(3,4— —6— )

8 (200mg), (420mg), (41mg) 15
105 mg

1H-NMR (CDCl3) & : 7.57 (d, 1H, J=15.7Hz) 7.31 (s, 1H) 7.04(s, 1H) 6.35 (d, 1H, J=15.7Hz) 5.78 (m,
1H) 5.20 (brt, 1H, J=7.2Hz) 4.05 (s, 3H) 3.93 (s, 3H) 3.92 (s, 3H) 3.73 (dd, 1H, J=2.8, 11.1Hz) 3.47 (
s, 3H) 3.01 (d, 1H, J=4.4Hz) 2.61 (t, 1H, J=6.4Hz) 2.57 (d, 1H, J=4.4Hz) 2.39  1.85 (m, 6H) 1.74 (s,
3H) 1.65 (s, 3H) 1.23 (s, 3H) 1.18  1.05 (m, 1H)

22 :0-(4- )
15 (60mg), (20mg) (2ml) (8mg)
(Omg) 1 . (50ml)
(10ml) (10ml) (20ml) . ,
( : =1:2) 19mg

1H—NMR (CDCl3) & : 7.60 (d, 1H, J=15.8Hz) 7.41 (d, 2H, J=8.9Hz) 6.67 (d, 2H, J=8.9Hz) 6.27 (d, 1H,
J=15.8Hz) 5.71 (m, 1H) 5.22 (brt, 1H) 3.70 (dd, 1H, J=2.8, 11.0Hz) 3.45 (s, 3H) 3.09 (g, 2H, J=6.5Hz)
3.01 (d, 1H, J=4.3Hz) 2.63 (t, 1H, J=6.3Hz) 2.56 (d, 1H, J=4.3Hz) 2.41  1.81 (m, 6H) 1.75 (s, 3H) 1.
67 (s, 3H) 1.22 (s, 3H) 1.18(t, 3H, J=6.5Hz) 1.15  1.06 (m, 1H)

23 : 0—(4— )

(190mg), (80mg) 4- (240mg) 18
73mg

1H—NMR (CDCl3) & :7.62 (d, 1H, J=15.9Hz) 7.46 (d, 2H, J = 8.7Hz) 6.91 (d, 2H, J=8.7Hz) 6.36 (d, 1
H, J=15.9Hz) 5.73 (m, 1H) 5.22 (brt, 1H, J=7.3Hz) 4.12 (t, 2H, J = 5.6Hz) 3.71 (dd, 1H, J=2.8, 11.1Hz)
3.45 (s, 3H) 3.01 (d, 1H, J=4.3Hz) 2.79 (t, 2H, J = 5.6Hz) 2.63 (q, 2H, J=6.8Hz) 2.58 (t, 1H, J=6.4Hz)
2.56 (d, 1H, J=4.3Hz) 2.20  1.81 (m, 6H) 1.75 (s, 3H) 1.66 (s, 3H) 1.24 (s, 3H) 1.22(t, 3H, J=6.8Hz)
1.18  1.06 (m, 1H)

24: O—(4— )

(600mg), (130mg) (570mg) 17
250mg

1H—NMR (CDCl3) & : 6.62 (s, 2H) 6.53  6.49 (m, 1H) 6.29  6.23 (m, 1H) 5.20 (brt, 1H, J=7Hz) 4.28
(d, IH, J=6Hz) 4.13(m, 1H) 3.70 (dd, 1H, J=2.8, 11.0Hz) 3.45 (s, 3H) 3.02 (s, 6H) 3.01 (d, 1H, J=4.3H
2) 2.63 (t, 1H, J=6.3Hz) 2.56 (d, 1H, J=4.3Hz) 2.41  1.81 (m, 6H) 1.75 (s, 3H) 1.67 (s, 3H) 1.22 (s,
3H) 1.15  1.06 (m, 1H)

25: 4—(4— )y  —2—-(1,2- -1,5— —4— )—3— —1-
—1—

14 (100mg), (41 mo), (0.1 ml) 5
86mg
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1H—NMR (CDCl3) & : 7.60 (d, 1H, J=15.8Hz) 7.41 (d, 2H, J=8.9Hz) 6.67 (d, 2H, J=8.9Hz) 6.27 (d, 1H,
J=15.8Hz) 5.71 (m, 1H) 5.22 (brt, 1H) 3.93 (d, 1H, J=11.8Hz) 3.70 (dd, 1H, J=2.8, 11.0Hz) 3.52 (d, 1
H, J=11.8Hz) 3.45 (s, 3H) 3.02 (s, 6H) 2.41  1.81 (m, 6H) 1.75 (s, 3H) 1.67 (s, 3H) 1.22 (s, 3H) 1.1
5 1.06 (m, 1H)

5.0
BP 150.0
BP 30.0
BP 15.0

1.0 mg

5.0
1500 100.0

BP 1.0

100 /
BP pH 3.5
BP 1
BP , pH BP pH

5 1 , , 120 15

(In Vitro)

DMSO FBS (Fetal Bovine Serum) MEM (CPAE cell ), RPMI
1640 (EL-4, P388D1 cell ) 10 96 (well plate)
(triplicate) 20 . ,



CPAE (Calf Pulmonary Artery Endothelial)

7X108 cells/ml
,, humidified) 4

SRB

@ 3
96

EL—4 (Lymphoma, murine), P388D1 (leukemia, mouse)

10—-0357542

) MEM (+10FBS+50p g/ml ECGS)

180

RPMI1640 (+10FBS)

co , (5CO

1X10 4cell/ml

96 180 co, (5CO, , humidified)
3 MTT 1
[ 1]IC
CPAE EL-4 P388
(Fumagillin) 32X10°° 1.6X1073 10
2 1.7X107® 22X10°° 10
3 8.9X108 1.1X1078 10
4 9.9X10~* 84X10~* 10
5 48X10°8 1.1X10°8 10
7 1.2X10°° 54X10°° 10
9 44 X107 6.6 X 10°° 10
11 2.1X10°7 32X10°7 10
12 7.3X10°7 6.9 X 107 10
13 1.1X 1078 1.6X107° 10
14 6.3X10°7 49X10°7 10
15 25X 1078 43X10° 10
17 12X 1078 15X 107° 10
18 52 X107 41X10°7 10
19 32X10°7 57 X107 10
20 12X 1077 22X10°7 10
21 8.3X10°7 8.2X 107 10
25 33X10°7 41X1077 10
1
1
(567
1.
1 ;
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R11R21R31R4 R5 ’ ’
IC1~C6

Ri,R2,R3, Ry Rs ).
2.
3.
1 , 0—(3,4- ) , 0—(4- ) , 0—-(3,45-
) , 0—(4- ) , 4—(3,4,5— ) -2-(1,2- -15-
—4— )—3— -1- -1- , O—(4— ) , 0—(4—-
) , 0—(3,4- —6— ) , 0—(4- ) , O
—(4- ) L O—(4— _3,5— ) L 0—(3,5— _4-
) , 4—(4— ) —2-(1,2— _15- _4- y—3— 1
- —1- , O—(4— ) , O—(4— ) L 0—(4—
) L 0-(3.4.5— ) L 0—(4— ) 0
—(3- _4- ) , 0—(3,4— ) , 0—(3,4—
—6— ) , 0—(4- ) , 0—(4- ) ;
0—(4— ) . 4—(4— )y —2-(12- —15- _4-
)—3— _1- _1-
4.
1
5.
3 5

- 15 -



(X, Y,R1,R2,R3, Ry

6.

X,Y,R1,R2,R3, Ry

7.

8.
1

9.
1

10.
1

11.
1

Rs

R

1
Ry
R, R3
HO\/\ Ry
Rs
6
1

16 -
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