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:  1,3,5-  (1), 4- -

 (2)  4-  (3). .

ab initio

-

,

. -

 (  IV)  –50  +50 C.

1 [ 8, 9 ] 2 [ 10 ] ,

3 0,1 % -

2  30  4 C.

 KM-4 ( KUMA-Difraction , , (MoK ) = 0,71073 Å,

293 K, /2 - ).

1—3 . 1. . -



. . , . . , . . .944

 1  

1, 2, 3

1 2 3 

C3H3N3O6 2H2O C4H5N3O2 C4H5N3O2 H2O

  213,11  127,1  145,12 

P2(1)/c P2/n P2(1)/n

a, Å 8,248(2)  14,527(3) 11,040(3) 

b, Å 12,035(2)  10,568(2)  3,8550(10) 

c, Å 7,630(2)  14,548(3) 14,284(4) 

, . 90,00  90,00  90,00  

, . 98,65(3)  104,14(3) 93,27(3) 

, . 90,00  90,00  90,00  

V, Å3 748,8(3)  2165,8(8) 606,9(2) 

Z 4   16  4 

d , / 3  1,889(6)  1,559(7)  1,588(5) 

, –1 0,191  0,128 0,136  

, . 25,00  25,00  25,04 

 (Rint)  1247 3240 1077 

I > 2 (I ) 1056 2037  715 

  156  406 124 

R1(I > 2 (I ))  0,037  0,079  0,055 

wR2 0,12  0,28  0,20  

 C, N, O , -

.

. -

 SHELX-97 [ 11, 12 ].  

- 1, 3, 3#3
1  [ 7, 13, 15 ] ( -

) -

 GAUSSIAN-03 [ 14 ] -

 (  B3LYP/LANL2DZ). (3#3
1 — :  4-

 0,5–x, 0,5+y, 0,5–z P2(1)/n).

 1,3,5- 1 -

, ,

. 1 ( . 1)  ( ), -

,

 ( . 2) ( 12 ).

1 ( . 2)  O—H O=C ,

 O O: O(3) O(2) 3,121, O(1) O(6) 3,297, O(5) O(6) 3,104 Å;

N O  N—OH O=C, -

n(N) * (C=O), : N(3) O(4)
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. 1.  1,3,5-

-

                                 

. 2. 1

3,042  N(1) O(6) 3,231 Å. -

, -

;

: O(7) O(4) 2,844, O(8) O(2) 2,783  O(8) O(6) 2,927 Å.

 4- 2

. ; -

2  4- -

3 ( . . 1). 2  4 ,

 36  20  ( . 3). -

 (  —CH2  —NH2, . 5  C(2)  N(3)), 

-

; -

. . 4 ,

4- ,  — 0X  0Z. -

 N—H O=C, . .

,

 2  

 d, Å , . 1

d d d d

N(1)—C(1) 1,381(4) O(6)—C(3) 1,205(4) O(5)—N(2) 1,383(3) C(2)—N(3) 1,389(4)

N(1)—O(1) 1,380(3) O(1)—H(7) 0,83(5) O(5)—H(6) 0,94(5) N(3)—C(1) 1,376(4)

N(1)—C(3) 1,380(4) O(3)—N(3) 1,382(3) N(2)—C(3) 1,381(4) O(8)—H(1) 0,79(5) 

O(2)—C(1) 1,208(4) O(7)—H(3) 0,80(8) N(2)—C(2) 1,386(4) O(8)—H(2) 0,91(10)

O(4)—C(2) 1,202(4) O(7)—H(4) 0,78(5)     

C(1)N(1)O(1) 117,0(2) N(2)O(5)H(6) 101(3) N(2)C(2)N(3) 112,8(2) N(1)C(1)N(3) 113,1(3) 

C(1)N(1)C(3) 127,5(2) C(3)N(2)C(2) 127,4(2) C(1)N(3)C(2) 126,8(3) O(6)C(3)N(2) 124,0(3) 

O(1)N(1)C(3) 115,0(2) C(3)N(2)O(5) 116,5(2) C(1)N(3)O(3) 116,5(2) O(6)C(3)N(1) 123,8(3) 

N(1)O(1)H(7) 105(4) C(2)N(2)O(5) 116,0(2) C(2)N(3)O(3) 116,3(2) N(2)C(3)N(1) 112,1(2) 

N(3)O(3)H(5) 106(3) O(4)C(2)N(2) 123,4(3) O(2)C(1)N(1) 122,7(3) H(1)O(8)H(2)   99(7) 

H(3)O(7)H(4) 117(7) O(4)C(2)N(3) 123,8(3) O(2)C(1)N(3) 124,2(3)   
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, . -

, -

. 4. 2 , -

-

.

 4- .

 — 

. ,  (C(3)—N(3) 1,326(6) Å)

 3  

 d, Å , . 3

d d d d

N(1)—C(1) 1,353(5) C(2)—C(1) 1,365(5) O(3)—H(5) 0,97(9) N(2)—H(4) 1,14(4) 

N(1)—C(4) 1,386(5) C(2)—C(3) 1,385(5) O(3)—H(6) 0,82(8) N(3)—C(3) 1,326(6)

N(1)—H(1) 0,93(6) C(2)—H(2) 1,01(8) N(2)—C(3) 1,364(6) N(3)—H(3) 1,10(6) 

O(2)—C(4) 1,234(5) O(1)—C(1) 1,237(5) N(2)—C(4) 1,409(6)   

C(1)N(1)C(4) 124,6(3) C(3)C(2)H(2) 110(6) C(3)N(2)C(4) 120,7(4) O(2)C(4)N(2) 126,3(4) 

C(1)N(1)H(1) 114(3) H(5)O(3)H(6) 108(6) C(3)N(2)H(4) 118,6(19) N(1)C(4)N(2) 116,3(3) 

C(4)N(1)H(1) 121(3) O(1)C(1)N(1) 122,3(4) C(4)N(2)H(4) 120,5(19) N(3)C(3)N(2) 125,3(4) 

C(1)C(2)C(3) 122,6(3) O(1)C(1)C(2) 121,1(4) C(3)N(3)H(3) 101(3) N(3)C(3)C(2) 115,7(4) 

C(1)C(2)H(2) 127(6) N(1)C(1)C(2) 116,6(4) O(2)C(4)N(1) 117,4(4) N(2)C(3)C(2) 119,0(4) 

 4  

 N—H O=C 2

N O, Å H O, Å NHO, . HOC, . N O, Å H O, Å NHO, . HOC, .

2,845 1,726 166,7 128,6 2,817 1,823 170,2 125,3 

2,778 1,945 169,0 121,1 2,793 1,928 168,6 133,7 

2,798 1,856 169,5 125,6 2,800 1,966 175,1 125,2 

. 3 ( ).
      4- 2

. 4 ( ). 2
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. 5.  4- -

3

                               . . P2(1)/n . 6. 3

, , -

 C(3)C(2)C(1) 122,6(3) , -

. -

. . 5 3 3
1 ( -

 0,5–x, 0,5+y, 0,5z P2(1)/n).

3#3
1 , -

, -

- -

 ( ).

3 . 3.  N—H O=C

: N(1) O(2a) 2,877  H(1) O(2a) 1,839 Å, N(1)H(1)O(2a) 154,8 H(1)O(2a)C(4a) 

124,0 .  N(1)—H(1)  O(2a)—C(4a)  ( 0,0306 Å).

3
1

; , -

,  0Y

(X = 0,25, Z = 0,25)  (X = 0,75, Z = 0,75) 

( . 6). 2,

,

, -

.

- 3 -

3#3
1 ,

B3LYP/LANL2DZ;  —  — -

, .

, -

,  –18,084 / ,

 –9,997 / .

- , -

 (4) [ 7, 13, 15 ] -

1, 3, 4  ( )

GAUSSIAN-03. 

B3LYP/LANL2DZ.

-

. -

,
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 5  

HCMO 1, 3, 4,

B3LYP/LANL2DZ 

1 4 3

. . . . . .

 –0,05435 –0,05434 –0,05824 –0,06125 — –0,03297 

 –0,31299 –0,31302 –0,23836 –0,23671 — –0,23845 

(  – ) 7,04 7,04 4,90 4,77 — 5,59 

.  ( . .). (  – 

– ) —  — .

,  ( )  ( ) -

. . 5. 1

4, , -

,  0,003 . . ( 0,08 ).

1 4 ,

. -

1, 3, 4.

1, 3, 4

- . ,

- ,

 C=N. , -

. . 5, 

 (  – )

: 1 < 3 < 4. , -

- .

-

 — 

- , . . ,

, .

. -

2 3  N—H O=C -

4 [ 13, 15 ], , -

- , . 6. - -

, - , -

- -

n-  ( -

), 

- . -

, -

-

,

. - , ,

2, -

-

-

.

 6

N—H O=C

[ 6, 12, 14 ]

N O, Å H O, Å NHO, . HOC, .

2,830 1,936 172,2 121,4 

2,806 1,968 154,2 131,4 

2,795 1,906 169,2 118,1 

2,729 2,042 139,8 137,4 
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 CCDC 665249, 4-  CCDC 665371,  4-  CCDC 

665372. 
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