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3a  [ 23 ] -

. -

3a

3b 3c.

3b 3c

20  Enraf-Nonius CAD-4 ( CuK -

 (  = 1,54184 Å), ). 3b

3c . 1. -

. -

 MolEN [ 25 ]. -

 SIR [ 26 ]. ,

 MolEN [ 25 ] 

3c  SHELX-97 [ 27 ]  WinGX [ 28 ] -

3b. 3b

. 3c -

,

.

  PLATON  [ 29 ].  3a—c
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 1

3b, 3c

3b 3c

, , ,

- C19H21N1O8 C19H21N1O8

P-1 P21/c

, Å,

, .

a = 6,813(1),

b = 9,981(2),

c = 14,733(2);

 = 82,04(2),

 = 80,83(1),

 = 70,09(2)

a = 8,720(1),

b = 24,381(5),

c = 9,349(2);

 = 109,63(1)

V, Å3 926,1(3) 1871,9(3)

Z 2 4

391,37 391,37

 ( .), / 3 1,40 1,39

, –1 9,3 9,2

max 74,26 74,2

3727 4140

3046 I > 2 (I ) 1747 I > 3 (I )

R = 0,043,

Rw = 0,129

R = 0,054,

Rw = 0,061

, 3046 F 2  2 (I ) 1501 F  6 (I )

/2 /2

 ( ) ( -

3a . [ 23 ], 3b  CCDC 626994, 3c — CCDC 626993). -

3a—c -

. . . .

3a—c . 2.

3a—c , -

 ( . 1), ,

,  [ 17, 30, 31 ]:

I: R  = 2-OH, 3-CONH2, R  = H; II: R  = 2-OH, 3-CONH2, R = 9-Et;

III: R  = 2-OH, 3-CONH2, R  = 9-i-Pr; IV: R  = 2-OH, 3-CONH2, R  = 7,9-Me2;

V: R  = 2-Me, 4-OH, R  = H; VI: R  = 2-Me, 4-OH, R  = 8-NEt2; VII: R  = 2-Me,

4-OH, R  = 7,9-Cl2; VIII: R  = 2-Me, 4-OH, R  = 9-Br; IX: R  = 2-Me, 4-OH,

R  = 7-OMe; X: R  = 2-Me, 4-OH, R  = 9-NO2.

3a (5- -4- -2,5- -4,4a,5,10b- -(1H)-

[1] [4,3-b] , . . 1, ) , 3a -

 ( ) -

R, S, R (  C(10b), C(4a)  C(5) ).
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(Å), ( .) 3a—c

3a 3b 3c

N(1)—C(2)

C(2)—C(3)

C(3)—C(4)

C(4)—C(4a)

C(4a)—C(10b)

C(10b)—N(1)

C(4a)—C(5)

C(5)—O(6)

O(6)—C(6a)

C(6a)—C(10a)

C(10a)—C(10b)

C(4)—O(4)

C(5)—O(5)

(7)—O(7)

(9)—O(9)

O(7)—C(19)

O(9)—C(19)

1,381(6)

1,360(8)

1,467(7)

1,507(7)

1,519(7)

1,475(7)

1,522(7)

1,442(6)

1,382(7)

1,370(7)

1,500(7)

1,222(7)

1,387(7)

–

–

–

–

1,339(2)

1,361(3)

1,424(3)

1,529(2)

1,531(2)

1,464(2)

1,529(2)

1,408(2)

1,387(2)

1,383(2)

1,523(2)

1,233(3)

1,407(2)

–

1,381(2)

–

1,416(3)

1,358(5)

1,363(6)

1,435(7)

1,435(7)

1,521(6)

1,448(6)

1,516(6)

1,438(5)

1,391(5)

1,383(7)

1,510(6)

1,236(5)

1,387(6)

1,365(6)

–

1,428(6)

–

C(3)C(4)C(4a)

C(5)O(6)C(6a)

C(7)O(7)C(19)

C(9)O(9)C(19)

O(6)C(5)C(4a)

C(2)N(1)C(10b)

O(6)C(6a)C(7)

N(1)C(2)C(3)

O(6)C(6a)C(10a)

C(2)C(3)C(4)

C(4)C(4a)C(10b)

C(5)C(4a)C(10b)

O(4)C(4)C(3)

O(4)C(4)C(4a)

C(6a)C(10a)C(10b)

N(1)C(10b)C(4a)

C(4a)C(10b)C(10a)

115,0(5)

117,3(4)

–

–

110,3(5)

116,0(5)

112,5(4)

126,0(5)

126,6(5)

118,2(5)

113,6(4)

108,2(4)

121,4(5)

123,5(4)

116,1(5)

107,5(4)

110,9(4)

116,4(2)

116,2(1)

–

118,0(2)

111,1(1)

119,0(2)

115,3(2)

123,5(2)

123,7(2)

120,8(2)

110,3(1)

111,7(1)

124,0(2)

119,5(2)

120,1(1)

109,7(1)

109,8(1)

114,5(4)

115,5(3)

116,8(4)

–

109,3(3)

117,0(3)

115,3(4)

122,7(4)

124,1(3)

120,3(4)

108,2(4)

108,5(4)

124,7(4)

120,7(4)

119,2(3)

107,9(4)

110,3(4)

(2)C(11)O(12)C(13)

(11)O(12)C(13)C(14)

O(11)C(11)O(12)C(13)

(3)C(2)C(11)O(12)

N(1)C(2)C(11)O(11)

(5)C(15)O(16)C(17)

(15)O(16)C(17)C(18)

O(15)C(15)O(16)C(17)

O(5)C(5)C(15)O(15)

–174,1(5)

–115,8(7)

3,9(8)

–3,3(8)

1,8(8)

176,6(4)

100,6(7)

0,3(8)

–19,2(4)

174,5(2)

–92,6(2)

–5,1(3)

–179,8(2)

177,4(2)

–170,8(2)

78,7(2)

4,1(3)

–101,9(2)

–174(5)

163,5(7)

5,4(8)

–6,3(7)

–5,9(8)

177,4(4)

173,2(4)

–3,1(7)

11,9(6)
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 (  1,360(8)—1,519(7) Å, . . 2), 

 (1,349(3)—1,445(3) Å [ 17, 30, 31 ]).

3

, -

, , 3a, .

3a -  (

O(6)C(6a)C(10a)C(10b) (5)  0,036(3) Å, (4a)

–0,697(6) Å),  —  ( (10b)

 N(1)  0,014(6) Å
(2)C(3)C(4)C(4a)  0,760(6)  0,203(5) Å ).

3c (5- -7- -4- -2,5- -4,4a,5,10b- -

(1H)-[1] [4,3-b] , . . 1, ), 3a,

R, S, R. -

3c -

3a, -

3a 3c ( . . 2). 3a, -

3c  N(1)—H(1)...O(11) 

O(5)—H(5)...O(15) ( . . 1, ,  — . 3). ,

. 1.
: 3a — , 3b — 

         3c — 
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3a—c

D—H A D—H, Å H…A, Å D…A, Å DHA, .

3a

N(1)—H(1)…O(15)

O(5)—H(5) O(11)

0,97

0,99

2,18

1,92

3,131(6)

2,882(4)

168,1

164,0

–x, –1/2+y, 1/2–z

–x, 1/2+y, 1/2–z

3b

N(1)—H(1) O(4)

O(5)—H(5) O(9)

N(1)—H(1) O(12)

0,86

0,82

0,86

2,11

2,28

2,30

2,856(2)

2,974(2)

2,620(2)

145,3

142,5

101,9

1+x, y, z

2–x, –y, 1–z

–

3c

N(1)—H(1) O(5)

O(5)—H(5) O(11)

N(1)—H(1) O(11)

O(5)—H(5) O(15)

1,01

1,00

1,01

1,00

2,33

2,17

2,23

2,11

3,105(5)

2,836(5)

2,720(5)

2,682(5)

132,3

122,8

108,1

114,3

x, 1/2–y, –1/2+z

x, 1/2–y, 1/2+z

–

–

3c  (

N(1) (2) (3) (4)  0,047(5) Å, (4a)  C(10b) 

 0,325(5)  –0,463(5) Å ),

( :  O(6)C(6a)C(10a)C(10b)  0,003(5) Å, (4a)

C(5)  0,475(5)  –0,319(5) Å ).

3b (5- -9- -4- -2,5- -4,4a,5,10b- -

(1H)-[1] [4,3-b] , . . 1, ) ,

 C(4a)

R. -

3a 3c ( . . 2). 

-

3a, 3c. , (2) 3b -

3a 3c,

 ( . . 2). 

(5),

(16)— (17) 3b (  9) 

3a ( - , . . 2), 3c ( -

,  7).  O(5)C(5)C(15)O(15) 

3b 3a 3c ( . . 2), 

 O(5)—H(5)...O(15), 

3c.

(2)

N(1)—H(1)...O(12) ( . 3). -

3c: -

 ( :  N(1) (2) (3) (4)  0,027(2) Å, (4a)

C(10b)  –0,167(2)  0,461(2) Å ; :

 O(6)C(6a)C(10a)C(10b)  0,000(2) Å, (4a)  C(5) 

 –0,458(2)  0,309(2) Å ).  H(4a)  H(10b) 

3b - , 3a 3c — - .

3a—c

 ( . 2 3 ,

. . 3), . , -

3a  ( . . 2)    N—H…O- —H…O- -
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