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 28  2010 .

-  (B3LYP/6-

311+G**, B3LYP/cc-pVTZ, B3LYP/cc-pVTZ, midix (Cl)  MP2/cc-pVTZ) 

 2-NO2-C6H4-SO2Cl. , -

 345(5) K C1.

I,  S—Cl 

 (  C(NO2)—C—S—Cl  84(3) ),

 (69(12) %).  II  S—Cl 

 (  C(NO2)—C—S—Cl  172(3) ). -

 (Å) -

 I: rh1(C—H) = 1,064(15), rh1(C—C)  = 1,397(3), rh1(C—S) = 1,761(6), rh1(S—O)  = 

= 1,426(4), rh1(S—Cl) = 2,043(5), rh1(N—O)  = 1,222(4), rh1(C—N) = 1,485(16). 

 NO2  30 -

.

: 2- , ,

, , , ,

- , - .

 [ 1 ]. -

-

.

,

-  [ 2—6 ]. 

 [ 2, 3 ] - - - -

 (4- , 4-  [ 2 ]  4-  [ 3 ]) -

,  S—Cl, .

-  [ 4 ], -

 [ 5 ]  [ 6 ]  S—Cl .

- ,

, -

- . -

,

,  (

- - ) , -
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 [ 7 ].  

 2-  (2- ).

 2- -

- , , -

/ -2-  (80/20 .%) -

 67—68 C (68—69 C [ 8 ]). 

- - .

-100/ -1 [ 9 ], -

-

. , -

18 10  ( -

-

 150).

-  5/20 

345(5) K. 

 ZnO, -

.

. 1 - , -

. - , -

NO2C6H4SO2Cl, -

, . -

m/z = 186 . . . (NO2C6H4SO 2 ), -

.

 NO2C6H4SO2Cl+  (m/z = 76 . . . C6H 4 , m/e = 64 . . . SO 2 , m/e = 

= 46 . . . NO 2 ), -

 SO2Cl  NO2.

D-100 

[ 10 ]. 
( ) ( )

( ) .
( )

I s G s
sM s s

G s

 1  

- 2- , (U  = 50 )

m/e, a. . .
, %

m/e, a. . .
, % 

NO2C6H4SO
37
2 Cl+ 223 11,7 SO

35
2 Cl+ 99   3,1 

NO2C6H4SO
35
2 Cl+ 221 13,7 NC6H 4 90   9,1 

NO2C6H4SO 2 186 100 C6H 4 76 37,1 

NO2C6H 4 122   1,8 C6H 3 75 23,9 

C6H4S
+ 108 12,7 SO 2 64 30,0 

SO
37
2 Cl+ 101   1,3 NO 2 46 45,2 
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. 1.  2- X (

                                                                   B3LYP/cc-pVTZ, midix(Cl)) 

-

 2- ,

 SO2Cl  C1—S  NO2  C2—N. 

B3LYP/6-311+G**  ( . 1) 

(C2—C1—S—Cl) (C1—C2—N—O3)  20 . -

, . 2, -

.

 DFT/B3LYP -

 6-311+G**, cc-pVTZ  (cc-pVTZ  S, O, C, H, 

N  midix  Cl). 

 MP2/cc-pVTZ.

(C2—C1—S—Cl) (C1—C2—N—O3), 

E, G0, -

,

, . 2. -

 I  II . 3, .

. 3 

,  B3LYP/cc-pVTZ, midix(Cl) 

. 2 ( ).
   2-  SO2Cl  NO2

. 3 ( ). -

 SO2Cl  2-

       (B3LYP/gen: Cl (midix); S,O,N,H (cc-pVTZ)) 
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 2  

( .), ,
2-

I II III I II III 

 B3LYP/6-311+G** B3LYP/cc-pVTZ 

(C2—C1—S—Cl)  87,5 146,1 53,7 88,5 147,0 52,1 

(C1—C2—N—O3) 133,1 41,6 35,2 133,8 42,3 35,5 

E, / 0 2,32 2,79 0 2,40 2,14 

G 0, /

1, –1

0

44

1,87 

19

2,07 

24

0

42

2,05 

24

1,99 

27

,  * 0,933 0,028 0,039 0,910 0,040 0,050 

 B3LYP/cc-pVTZ, midix(Cl) MP2/ cc-pVTZ 

(C2—C1—S—Cl)  86,7 166,6 46,5 89,4 141,9 49,2 

(C1—C2—N—O3) 140,0 23,4 42,1 128,4 49,3 49,9 

E, / 0,34 0 2,00 0 2,46 2,04 

G 0, /

1, –1

0,27 

44

0

28

1,61 

42

0** 

—

2,11** 

—

1,89** 

—

,  * 0,382 0,564 0,054 0,905** 0,040** 0,055** 

  * T = 340 K.  

** G 0 E ,

E – G 0  MP2/cc-pVTZ ,

B3LYP/cc-pVTZ.

(C2—C1—S—Cl)  10

.

,  DFT/B3LYP -

-

, .

-  Gaussian 03 [ 11 ].  

-  ( . . 1), -

 — 2- .

,

I  II ( . . 1). . -

 I  II  2-  17 ,

 C—C ,  C1—S 

 C2—N  C2—C1—C6  C1—C2—C3, -

 S  N , -

 S—Cl  C2—N  ( . . 1). 

 7  (C3—H, C1—C2, C2—N, 

C1—S, N—O, S—O, S—Cl), 6  (C1—C2—C3, Cl—S—C1, C1—S—O1, O1—S—

Cl, C2—N—O3, O3—N—O4)  4 : 2 (C2—C1—S—Cl), 

 SO2Cl  C1—S,  2 (C1—C2—N—O3), 

 NO2  C2—N  I  II . ,
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 3  

I II

2-NO2-C6H4SO2Cl ( Å, .)

rh1-

B3LYP/6-311+G**

re-

B3LYP/cc-pVTZ  

midix(Cl)

re-

MP2/ cc-pVTZ 

re-

1 2 3 4 5 

 I 

C—H  1,064(15)* p1 ** 1,083 1,080 1,080 

C1—C2 1,404(3) p2 ** 1,398 1,396 1,394 

(C—C) . 1,397(3) 1,393 1,389 1,392 

C—S 1,761(6) p3 1,811 1,802 1,777 

S—Cl 2,043(5) p4 2,113 2,046 2,052 

S—O1

S—O2

1,424(4) p5

1,428(4) (p5) ** 

1,447 

1,451 

1,440 

1,443 

1,438 

1,441 

C2—N 1,485(16) p6 1,484 1,479 1,463 

N—O4 

N—O5 

1,221(4) p7

1,223(4) (p7)

1,218 

1,221 

1,216 

1,218 

1,227 

1,228 

C2—C1—C6 119,7(3) p8 119,5 119,3 119,7 

C1—C2—C3 121,0(3) (p8) 120,5 120,6 120,6 

Cl—S—C1 103,1(6) p9 102,2 102,9 101,0 

C1—S—O1  109,5(5) p10 109,6 109,7 109,6 

C1—S—O2 107,4(5) (p10) 107,3 107,5 107,9 

O1—S—Cl 108,2(6) p11 108,5 108,4 108,2 

O2—S—Cl 105,6(6) (p11) 105,6 105,8 106,1 

O1—S—O2 121,6(16) 121,8 121,0 122,1 

C2—C1—S 124,9(3) (p8) 124,5 124,4 123,4 

C2—N—O3 116,3(8) p12 117,1 116,9 116,7 

C2—N—O4 116,2(8) (p12) 116,5 116,8 116,5 

O3—N—O4 126,9(18) p13 126,4 126,3 126,8 

C1—C2—N 123,4(3) (p8) 123,3 123,0 122,7 

C2—C1—S—Cl 84(3) * p14 87,5 86,7 89,4 

C1—C2—N—O3 141(5) p15 133,1 140,0 128,4 

 0,69(12) * 0,933 0,381 0,988 

Rf , % 4,58    

 II 

C—H  1,065(15) (p1) 1,082 1,079 1,080 

C1—C2 1,408(3) (p2) 1,399 1,400 1,394 

(C—C) . 1,398(3) 1,392 1,389 1,391 

C—S 1,783(6) (p3) 1,825 1,824 1,786 

S—Cl 2,059(5) (p4) 2,149 2,084 2,079 

S—O1

S—O2

1,423(4) (p5)

1,422(4) (p5)

1,446 

1,446 

1,439 

1,437 

1,437 

1,437 

C2—N 1,486(16) (p6) 1,483 1,480 1,463 

N—O4 

N—O5 

1,222(4) (p7)

1,224(4) (p7)

1,219 

1,220 

1,217 

1,219 

1,228 

1,228 

C2—C1—C6 119,0(3) (p8) 119,1 118,6 119,3 

C1—C2—C3 121,2(3) (p8) 120,8 120,8 120,9 
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.  3  

1 2 3 4 5 

Cl—S—C1 100,9(6) (p9) 100,7 100,8   99,7 

C1—S—O1  109,6(5) (p10) 109,5 109,8 109,5 

C1—S—O2 110,4(5) (p10) 109,7 110,5 109,7 

O1—S—Cl 104,8(6) (p11) 105,0 105,1 106,3 

O2—S—Cl 104,3(6) (p11) 105,8 104,6 105,4 

O1—S—O2 124,0(16) 123,7 123,4 123,4 

C2—C1—S 122,8(3) (p8) 121,6 122,4 121,1 

C2—N—O3 116,5(8) (p12) 116,8 117,0 116,2 

C2—N—O4 116,7(8) (p12) 116,9 117,3 116,9 

O3—N—O4 126,3(18) (p13) 126,3 125,7 126,8 

C1—C2—N 123,1(3) (p8) 122,9 122,7 122,3 

C2—C1—S—Cl 172(3) p16 146,1 166,6 141,9 

C1—C2—N—O3 39(7) p17   41,6   23,4   49,3 

 0,31(12) 0,028 0,566 0,010 

Rf , % 4,58    

  *  [(2,5 LS)
2 + (0,002 r)2]0,5, -

 3 ,

,  0,05 -

 [ 17 ] ( . 6).  

** pi — ; (pi) — , i- .

 C—H 

 C—C—C. 

 C—C . r(C—C), 

 C—C, -

 B3LYP/cc-pVTZ, midix(Cl) -

. , -

 2- .

 S—Cl, . -

.

, ,

,

 ( . . 3). -

. 4. f (r)

f (r) = f (r)  – f (r)

 2-  ( . — , . — ):
 — -

 ( I = 0,69, II = 0,31), Rf = 4,58 %;  — 

 ( I = 0,37, II = 

= 0,59, III = 0,04),  B3LYP/cc-

pVTZ, midix(Cl), Rf = 6,12 %;  — 

 ( I = 0,91, II = 0,04, III = 

= 0,05),  B3LYP/cc-pVTZ, Rf = 

                                          = 6,71 % 
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. 5. sM(s) ( . — , . — 

)

sM(s) = sM(s)  – sM(s) -

 ( I = 0,69, 

                                    II = 0,31) 

rh1- . -

-

-

 SHRINK [ 12 ]. 

, - -

 B3LYP/cc-pVTZ, mi-

dix(Cl). -

-

. -

-

f (r) ( . 4). 

KCED-35,  [ 13 ]. 

,  0,7: p1/p7 = 0,76, p6/p11 = 0,71, p11/p15 = 0,84, p6/p14 = –0,84, p11/p14 = –0,75, 

p14/p15 = –0,73, p6/p17 = 0,82, p11/p17 = 0,76, p15/p17 = 0,85. 

,

2- ,

, . 3. -

sM(s) . 5.

. / -

 2- , -

 ( . . 1 . 2, 3).  I 

S—Cl  NO2 -

.  NO2 -

 C—N.  NO2 ,

 Cl  SO2Cl -

.  II  S—O 

,  NO2 -

 SO2Cl.

 III ,  I, -

 Cl  SO2Cl. , -

 (NO2)  Cl (SO2Cl) ,

 III .

,  (NO2) Cl(SO2Cl)  (NO2) (SO2Cl)

- -  (3,1  2,8 Å),

 NO2

. .

. 3  I  II 

2- ,

. , -

 B3LYP/cc-pVTZ, midix(Cl)  MP2/cc-pVTZ ,

 S—Cl.  B3LYP/6-311+G**

.



. . , . . , . . .718

 4  

2- 2-

( Å, .)

 2-  [ 6 ] ( .I) 2-  [ 6 ] ( .II) 2-  ( .I) 2-  ( .II)

r(C—C) . 1,404(3)** 1,404(3) 1,397(3) 1,398(3) 

r( S— R) 1,410(3) 1,412(3) 1,404(3) 1,408(3) 

r(C—S) 1,757(5) 1,773(5) 1,761(6) 1,783(6) 

r(S—X)* 1,527(5) 1,554(5) 2,043(5) 2,059(5) 

r(S=O) 1,412(4) 1,409(4) 1,426(4) 1,423(4) 

r(C—N) 1,483(8) 1,481(8) 1,485(16) 1,486(16) 

r(N=O) 1,211 (3) 1,212(3) 1,222(4) 1,223(4) 

C—S—X 98,9(14) 94,6(14) 103,1(6) 100,9(6) 

C—CS—C 119,5(1) 118,9(1) 119,7(3) 119,0(3) 

C—CR—C 120,7(1) 121,1(1) 121,0(3) 121,2(3) 

R— S—S—X 83,7(56) 146,2(92) 84(3) 172(3) 

C1—C2—N—O3 126,2(14) 28,3(181) 141(5) 39(7) 

 0,74(12) 0,26(12) 0,69(12) 0,31(12) 

Rf , % 2,62 2,62 4,58 4,58 

  * X = Hal (F, Cl). 

** . 3. 

. -

. -

,

 C—CR—C  1—3

 120  [ 2—4, 14 ].  2- -

, -

, - . . 3, -

 I 2—C1—C6 = 119,7(3) ,

1—C2—C3 = 121,0(3) . , -

,  NO2 -

,  SO2Cl.

. 3 

2-  2- .  2- ,  2- ,  3  [ 5 ], 

 2- .

 [ 14 ].  S—Cl -

ó -

 S—F,  C—S—Hal 

 S—O  —SO2F  —SO2Cl ( . 4). 

.

-  2- -

 ( . . 2) -

 ( . . 2  3).

,  B3LYP/6-311+G**, B3LYP/cc-pVTZ 2/cc-pVTZ ( . . 2) 

,  I  II  III. . 2 -

(C2—C1—S—Cl) (C1—C2—N—O3),

 B3LYP/6-311+G**.
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. 6. Rf -  II 

,  II  I 

 III  I , ,

 II  III, , , ,

 2—3 , -

 NO2  SO2Cl. 

-

/ -

 2-  I ( I = 

= 0,93, II = 0,03 III = 0,04).  

 B3LYP/cc-pVTZ, 

midix(Cl),  II -

 I  II  ( . . 2). -

 SO2Cl  2- , -

, ,

SO2F  2- ,  B3LYP/6-311+G**  MP2/6-31G** [ 6 ]. -

 III , -

, -

.  [ 5 ]  2- , sM(s)

G 0 ( . . 2). 

, -

 III ,

 I  II .

 2-

, -

 ( r(S—Cl) )

.

 I  II, 

69(12):31(12). ,  B3LYP/6-

311+G**, B3LYP/cc-pVTZ 2/cc-pVTZ, Rf -

f (r) -

 ( . . 4).

. 6 Rf .

Rf-  69 %  I.  [ 16 ] -

 0,05,  12 %. ,

 B3LYP/cc-pVTZ, midix(Cl) 

.

-

 (  09-03-00796 ).
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