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 1

a, Å b, Å c, Å , . V, Å3

 I

300 10,534(1) 13,388(2) 17,000(2) 107,94(1) 2280,8(6)

250 10,534(1) 13,216(2) 17,087(2) 107,84(1) 2264,4(5)

200 10,5285(8) 13,094(1) 17,141(2) 107,788(8) 2250,1(4)

150 10,515(1) 13,012(2) 17,169(2) 107,73(1) 2237,5(5)

100 10,501(1) 12,960(2) 17,176(3) 107,65(1) 2227,4(6)

125 10,508(1) 12,983(2) 17,174(2) 107,68(1) 2232,3(5)

175 10,522(1) 13,048(2) 17,159(2) 107,75(1) 2243,6(5)

225 10,531(1) 13,147(2) 17,120(2) 107,814(9) 2256,5(4)

275 10,534(1) 13,297(2) 17,045(2) 107,89(1) 2272,0(5)

297 10,542(2) 13,368(4) 17,015(4) 107,98(2) 2280,8(8)

 II

295 8,2394(6) 8,5952(7) 15,558(2) 93,689(6) 1099,5(2)

250 8,2257(7) 8,5773(9) 15,528(2) 93,789(7) 1093,2(2)

200 8,2122(7) 8,5604(9) 15,497(2) 93,905(7) 1086,9(2)

150 8,1994(8) 8,544(1) 15,468(2) 94,024(8) 1081,0(2)

100 8,1896(17) 8,532(2) 15,447(4) 94,14(2) 1076,5(5)

125 8,1954(17) 8,538(2) 15,459(4) 94,01(2) 1079,0(5)

175 8,2077(14) 8,553(2) 15,484(4) 93,96(2) 1084,4(4)

225 8,2209(7) 8,5706(9) 15,513(2) 93,850(8) 1090,6(2)

275 8,2349(9) 8,590(1) 15,545(2) 93,736(9) 1097,3(2)

300 8,2427(8) 8,599(1) 15,563(2) 93,674(8) 1100,9(2)

 III

294 15,605(2) 8,560(2) 17,600(2) 112,95(2) 2164,7(6)

275 15,593(2) 8,553(2) 17,584(3) 112,93(2) 2159,8(6)

250 15,577(2) 8,542(2) 17,559(3) 112,91(2) 2152,0(6)

200 15,552(2) 8,523(2) 17,513(3) 112,86(3) 2139,0(7)

150 15,526(2) 8,506(2) 17,469(3) 112,81(3) 2126,8(7)

100 15,504(2) 8,494(2) 17,427(3) 112,76(3) 2116,2(7)

125 15,516(2) 8,502(2) 17,449(3) 112,80(3) 2121,9(7)

175 15,539(2) 8,517(2) 17,491(3) 112,85(2) 2133,1(6)

225 15,563(2) 8,534(2) 17,534(3) 112,90(2) 2145,2(6)

295 15,602(2) 8,562(2) 17,601(3) 112,95(2) 2165,1(7)

 IV

294 10,879(7) 8,550(3) 11,456(6) 91,97(5) 1065(1)

250 10,853(5) 8,527(3) 11,440(5) 91,91(4) 1058,2(7)

200 10,836(8) 8,508(4) 11,424(7) 91,92(6) 1053(1)

150 10,820(14) 8,494(6) 11,403(12) 91,86(9) 1047(2)

294 10,872(10) 8,551(5) 11,462(9) 90,95(7) 1064(1)
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 2

,

 I  II  III  IV

C9H9N3O2S2 C9H9N3O2S2 C9H9N3O2S2 C9H9N3O2S2

255,31 255,31 255,31 255,31

,
0,11 0,15 0,42 0,35 0,38 0,54 0,04 0,27 0,46 0,19 0,23 0,65

,

. , Z

,

P21/c, 8

,

P21/c, 4

,

P21/a, 8

,

P21/n, 4

, K 100 300 100 295 100 295 150 294

a, Å 10,5006(14) 10,5340(14) 8,1896(17) 8,2394(6) 15,504(2) 15,602(2) 10,820(14) 10,879(7)

b, Å 12,960(2) 13,388(2) 8,532(2) 8,5952(7) 8,494(2) 8,562(2) 8,494(6) 8,550(3)

c, Å 17,176(3) 17,000(2) 15,447(4) 15,5575(15) 17,427(3) 17,601(3) 11,403(12) 11,456(6)

, . 107,653(14) 107,943(13) 94,139(18) 93,689(6) 112,76(3) 112,95(2) 91,86(9) 91,97(5)

V, Å3
2227,4(6) 2280,8(6) 1076,5(5) 1099,5(2) 2116,2(7) 2165,1(7) 1047(2) 1065(1)

d , /
3

1,523 1,487 1,575 1,542 1,603 1,567 1,619 1,592

N 12296 7183 5226 4560 7442 7610 2758 1864

N 2910 3929 2613 2280 3721 3805 1379 1864

NI > 2 (I ) 2273 1866 2330 1970 2643 2214 986 1160

Rint 0,0506 0,0694 0,0254 0,0122 0,0677 0,0817 0,0707 —

max 22,5 25,0 28,0 26,5 25,0 25,0 22,6 25,0

N 325 313 163 163 307 313 155 155

R1(F
2
 > 2 (F

2
)) 0,0289 0,0611 0,0281 0,0547 0,0456 0,0589 0,0636 0,0753

wR(F
2
) 0,0638 0,1398 0,0721 0,1449 0,1122 0,1478 0,1672 0,1652

S 0,978 1,081 1,092 1,273 1,080 1,078 1,091 1,170

, -

. -

 ( . 2, ).

 I 

( . . 2, ), . 1

, , . . -

; 3 — , -

.

 I 1

 100 K  1,2 %. 

 I , , ,  (

0,5 %  100 K) [ 9, 10 ]. 3

 I  3,2 %.

 I,  II, III  IV -

 (  0,3

0,5 % 1  0,7 1,1 % 3).

 I—IV . 3.
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. 2.  ( )

                                                ( ) .
 —  I,  — II,  — III,  — IV. 

                       — 1,  — 2,  — 3

. 3.  1 , 2 , 3

:  —  I,  — -

                                                              II,  —  III,  —  IV

. 3 ,

,

(C1C2C3C4C5C6)  (C7N3C8C9S2), .

,



. . , . . , . .96

 3

(Å), , ( .)

I (A)* I (B)* II III (A)* III (B)* IV

C1—N1 1,361(6)

1,370(4)

1,369(6)

1,379(4)

1,409(2)

1,404(3)

1,405(6)

1,413(4)

1,410(6)

1,406(4)

1,412(8)

1,414(9)

S1—O1 1,440(4)

1,440(2)

1,432(4)

1,439(2)

1,447(1)

1,441(2)

1,447(3)

1,445(2)

1,440(3)

1,442(2)

1,451(5)

1,444(4)

S1—O2 1,446(4)

1,448(2)

1,453(4)

1,446(2)

1,452(1)

1,447(2)

1,451(3)

1,455(2)

1,436(3)

1,441(2)

1,437(4)

1,443(5)

S1—N2 1,612(4)

1,619(2)

1,606(4)

1,613(2)

1,597(1)

1,595(2)

1,593(4)

1,599(3)

1,607(4)

1,613(3)

1,601(5)

1,610(5)

N2—C7 1,335(6)

1,332(3)

1,324(6)

1,326(3)

1,326(2)

1,321(3)

1,326(6)

1,324(5)

1,328(6)

1,323(4)

1,337(8)

1,340(8)

O1—S1—O2 118,3(3)

118,0(1)

117,6(3)

117,7(1)

116,4(1)

116,30(7)

116,3(2)

116,2(2)

117,3(2)

117,2(1)

117,5(3)

117,5(3)

C4—S1—N2 107,7(2)

108,1(1)

108,2(2)

108,2(1)

104,9(1)

104,99(7)

104,6(2)

104,8(2)

104,4(2)

104,6(2)

104,9(3)

104,7(3)

O1—S1—N2 111,6(2)

111,3(1)

112,0(3)

112,3(1)

114,2(1)

114,11(7)

114,5(2)

114,4(2)

113,1(2)

112,9(1)

113,7(3)

113,4(3)

O2—S1—N2 103,7(2)

103,7(1)

103,4(2)

103,7(1)

105,5(1)

105,64(6)

105,3(2)

105,7(1)

105,9(2)

106,0(1)

104,9(3)

105,5(3)

C3—C4—S1—O1     20,9(5)

    16,4(3)

      2,5(5)

      9,1(3)

   –5,9(2)

   –6,3(1)

    –6,4(4)

    –6,4(3)

    –6,4(5)

    –6,6(3)

   –6,8(6)

   –7,6(6)

C3—C4—S1—O2 149,2(4)

144,7(2)

130,2(4)

136,4(2)

120,1(2)

119,7(1)

119,8(4)

119,4(3)

120,9(4)

120,6(3)

120,6(5)

119,7(5)

C3—C4—S1—N2 –99,5(5)

–104,0(2)

–118,8(4)

–112,2(2)

–127,9(2)

–128,2(1)

–128,5(4)

–128,5(3)

–127,0(4)

–126,9(3)

–128,0(5)

–128,5(5)

C4—S1—N2—C7   82,6(5)

  79,4(2)

  82,7(4)

  84,2(2)

  79,4(2)

  78,2(1)

  78,4(4)

  77,6(3)

  81,2(4)

  79,9(3)

  79,8(6)

  79,1(5)

S1—N2—C7—S2    0,1(7)

   0,0(4)

 –8,6(7)

 –7,8(4)

  17,8(3)

  17,9(2)

  18,8(7)

  19,5(5)

  14,8(7)

  14,3(5)

  15,9(9)

  16,8(8)

S1—N2—C7—N3 –177,2(4)

–178,5(2)

171,5(4)

171,7(2)

–164,3(2)

–164,0(1)

–163,4(4)

–162,9(3)

–167,2(4)

–165,9(3)

–167,3(5)

–167,1(5)

O1—S1—N2—C7 –35,3(5)

–38,8(3)

–36,2(5)

–33,8(2)

–38,4(2)

–39,5(1)

–39,2(5)

–39,9(3)

–35,7(5)

–36,8(3)

–37,0(6)

–37,7(6)

O2—S1—N2—C7 –163,7(4)

–166,6(2)

–163,8(4)

–162,0(2)

–167,4(2)

–168,5(1)

–168,1(4)

–169,1(3)

–165,5(4)

–166,4(3)

–166,7(5)

–167,7(5)

  74,4(2)

  75,3(1)

111,2(2)

114,5(1)

   89,77(9)

   89,79(5)

  88,3(2)

  87,9(1)

  88,2(2)

  89,3(1)

  89,3(2)

  90,0(2)

*  A  B .

. :  — 

,  —  100 K  I, II, III  150 K  IV.

 S1—N2. . 3 

,
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 ( -

 V -

,

).

(

).

-

, -

 C1—N1, , -

,

 NH2 -

-

.

 I  C1—

N1 . -

, -

-

 1—

2°,  C4—S1—N2.

 I

 3—4°, -

.

-

-

 ( . . 3).

,  II, III  IV 

, -

 I  V [ 27 ].  I 

-

 [ 39, 40 ]. 

 [ 40 ],  — 

 [ 39 ]. -

 II, III  IV  1,3°. ,

 1°, - -

 II, III, IV.  I, , -

, -

 C4—S1: 

 4,5(8)°,  6,6(8)°. 

 S1—N2. 

 C4—S1—N2—C7  3,2(7)°,  — 

 1,5(6)°.  SO2

 4

(Å),

—

I II III IV

N1 H2…O1 2,967(7)BB

2,941(3)BB

— — —

N1 H1…O2 2,948(7)BB

2,950(3)BB

3,028(3)

3,000(2)

3,032(6)BA

3,001(4) BA

—

N1 H2…O2 3,079(7)AA

3,090(3)AA

3,014(3)

2,980(2)

3,026(6)AB

2,985(4)AB

3,025(7)

2,993(7)

N1 H2…O2 — — 3,002(6)BA

2,967(4)BA

—

N1 H1…N1 3,463(8)AB

3,216(4)AB

— — —

N1 H1…N2 — — 3,222(6)AB

3,182(4)AB

3,193(8)

3,175(8)

N3 H7…N1 — 2,875(3)

2,844(2)

2,868(6)AB

2,841(4)AB

2,951(9)

2,914(8)

N3 H7…N1 — — 2,933(6)BA

2,903(4)BA

—

N3 H7…N2 2,889(6)AA

2,864(3)AA

— — —

N3 H7…N2 2,917(7)BB

2,885(3)BB

— — —

:

:  — ,  — 

100 K  I, II, III  150 K  IV. 

, , BB — 

 B, AB — , BA — 

.  , 

, .
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. 4. 
 (ac)  I  300 K

( )  100 K (

          ), .
-

.

                        

. 5. -

-

 100 K -

— -

                  

,  O1—S1—N2—C7  O2—S1—N2—C7

( . . 3). -

 I,  3,3(3)°. . 4 -

 100 K ( )  300 K (

), ,

. ,  90°, 

1.

. 4 -

. ,

.  I  N3 H7…N2 , -

- , -

.  I 

O1,  S2 (N1 H2…O1 ).

,  I, -

 — N1 H1…N1 .

 N3 H7…N1 , - .  III -

,  II  IV, ,

.  IV 

N1 H1…N2 ,  II.  II N1 H1 -

 O2 ,  IV. . 5 -

—

 100 K 

.  IV  100 K

 294 K  150 K -

. ,  I, -

.

 ( . . 5).  II, III  IV -
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 0,5  2 %.  I -

 N1 H1…N1  (  7 %). 

( . 4 ). ,  I ,

, , .  N1 H2…O2

 (0,36 %)  N1 H1…O2  (0,06 %). -

,

 N1 H1…N1 ,  N1 ,

,  N1 , .

N3 H7…N2  0,025(9) Å (–0,87 %)  (

, ),  0,032(9) Å (–1,1 %) .

N H…O , - , -

-  II, III, IV 

 (  0,9—1,2 %). 

 N H…O  I.  N3 H7…N1 ,

- , -

,  0,03 Å.

,  II, III, IV  —

- ,  I — , -  [ 33, 34 ]. 

 II, III, IV -

 ( . . 3, — ). ,

 II  III -

.  IV  (ac),  II

 III, , 2 3

 IV , -

 ( . . 2, ). , , -

-

.

,  I -

- -

. . 3, 3  I -

- ,

 A  B. , -

, .

, ,

 C4 —S1 , -

3. 1, -

, -

. -

 B,  ( . . 4) ,

1.

,

. -

, ,

: -

, -

. -

,



. . , . . , . .100
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