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,  (  CH =CH2,
CH2=SH2 2 s).  ( . 1) 

,
.

       

. 1. SH4

. 2:  H2SO2
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 (CH2 –SH, CH2=SH )
.

,
CH2 –SH  II. 

,
.

 ( ),
,  CH2 –SH, CH2=SH

 II, . .
.

. 2 
 H2SO2

 II, IV  VI. 
 HOSO , HOS(O) ,

H(O)S(O) ,  H(O)S(O)
HS(O)O .

 1 
SH4 *.  Å, 

CH3-SH CH3-S CH2 –SH CH2=SH2 CH2=SH CH =CH2

r(C–H1) 1.09 1.09 1.08 1.08 1.08 1.1 

r(C–H2) 1.09 1.09 1.08 1.08 1.08 

r(C–H3) 1.07 1.09 

r(C–S4) 1.82 1.8 1.7 1.65 1.7 1.7 

r(S4–H5) 1.34 1.34 1.39 1.34 1.39 

r(S4–H6) 1.36 1.5 

(H2–C–H1) 108.8 107.9 121.2 120.9 121.2 

(H3–C–H1) 108.8 107.9 121.9 

(S4–C–H1) 106.1 106.4 116.9 122.18 106.1 

(H5–S4–C) 97.3 98.4 116 98.4 102.6 

(H6–S4–C) 109 119.7 

(H3–C–H1–
H2) 

–120.3 –120.02 

(S4–C–H1–
H2) 

119.8 119.99 180.0 -155.5 180.0 

(H5–S4–C–
H1) 

180.00 180.0 43. 0.0 161.3 

(H6–S4–C–
H1) 

-55.7 62.6 

* B3LYP  6–311++G(3df,3pd) 
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 2 
 H2SO2 *.  Å, 

HOSOH HOSO HS(O)OH HS(O)O H(O)S(O)H H(O)S(O)

r(O–H2) 0.97 0.97 0.97 

r(S–O1) 1.65 1.47 1.65 1.45 1.43 1.45 

r(O1–H4) 0.97 

r(S–H1) 1.38 1.38 1.36 1.38 

r(S–H4) 1.36 

(H2–O–S) 109.1 109.6 110.5 

(O1–S–O) 103.6 109. 110.4 123.17 123 123.17 

(H4–O1–S) 109.1 

(O–S–H1) 104.47 105.3 108 105.3 

(O–S–H2) 108 

(O1–S–O–
H2) 

84.3 24.4 100.3 120.5 126.7 120.5 

(H4–O1–S–
O)

84.3 44.9 126.7 

* B3LYP  6-311++G(3df,3pd) 

 3 
SOH2  *.  Å, 

,

(O)SH (O)S H(S)OH H(S)O

r(C–H1) 1.1 1.1 1.09 1.1 

r(C–S) 1.78 1.76 1.61 1.76 

r(C–O) 1.19 1.2 1.34 1.2 

r(O–H4) 0.97 

r(S–H4) 1.34 

(S–C–H1) 95.5 114.1 122.5 114.1 

(O–C–S) 122.8 121.9 123.8 121.9 

(H4–O–C) 110.4 

(H2–C–O) 123.6 

(O3–C–S2–H1) 180.00 180.00 180.00 180.00 

(H4–O3–C–S2) 180.00 180.00 

* B3LYP  6-311++G(3df,3pd) 

, ,
 O2S .

 –S, –O, –O1 c .
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(O)S H(S)O .
(O)SH H(S)OH 

. , (O)S H(S)O
(O)S  ( . 3).

. 4–6 H3-S
H2=S 2  C–S 

 C–S 974 –1  975 –1

.  S-H 
H3–S  2681 –1 (O)SH 2680 –1,

H(S)OH 521 –1  HOSO  522 –1,
.

 4 
 ( –1) SH4  * . .

CH3–SH CH3–S CH2 –SH CH2=SH2 CH2=SH CH =CH2

E –438.7536229 –438.108473 –438.0924656 –438.6537228 –438.0924656 –437.9781616

A” 239.5 A” 573 A” 132 A 218 A’ 132 A 443 
A’ 699 A’ 713 A” 351 A 262 A” 351 A 599 
A’ 780 A’ 861 A’ 783 A 811 A’ 783 A 679 
A” 974 A’ 1335 A’ 847 A 909 A’ 847 A 804 
A’ 1098 A” 1367 A’ 1075 A 975 A’ 1075 A 1088 
A’ 1361 A’ 1472 A’ 1408 A 1034 A’ 1408 A 1249 
A” 1476 A’ 3013 A’ 2684 A 1374 A’ 2684 A 2194 
A’ 1490 A’ 3083 A’ 3180 A 1412 A’ 3180 A 2600 
A’ 2681 A” 3106 A’ 3308 A 2176 A’ 3308 A 3028 
A’ 3053 A 2444 
A” 3136 A 3171 
A’ 3137 A 3290 

*B3LYP  6-311++G(3df,3pd) 

 5 
 ( –1)  ( . .)  H2SO2  * 

HOSOH HS(O)OH H(O)S(O)H HOSO HS(O)O H(O)S(O)
–E 549.9051502 549.8949732 549.8797978 549.2979947 549.2608421 549.2608421

A 343 A 307 A’ 492 A 94 A 460 A 460 
A 505 A 445 A” 884 A 393 A 805 A 805 
B 522 A 734 A” 998 A 759 A 979 A 979 
B 768.5 A 985 A’ 1159 A 1064 A 1079 A 1079 
A 784 A 1088 A’ 1181 A 1179 A 1286 A 1286 
B 1181 A 1136 A’ 1312 A 3738 A 2294 A 2294 
A 1181 A 1204 A’ 1391 
B 3756 A 2331 A” 2484 
A 3759 A 3732 A’ 2499 

*B3LYP  6–311++G(3df,3pd) 
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 6 
 ( –1)  H2 SO  *. . .

(O)SH (O)S H(S)OH H(S)O
E –512.793190 –512.1400579 –512.78291 –512.1400579| 

A” 380 A’ 223 A’ 475 A’ 223 
A’ 415 A’ 693 A” 521 A’ 693 
A’ 710 A” 931 A” 921 A” 931 
A” 931 A’ 1341 A’ 961 A’ 1341 
A’ 962 A’ 1701 A’ 1227 A’ 1701 
A’ 1365 A’ 2940 A’ 1270 A’ 2940 
A’ 1782 A’ 1467 
A’ 2680 A’ 3075 
A’ 2957 A’ 3765 

*B3LYP  6-311++G(3df,3pd) 

,
 (CH3–SH, CH2=SH2, HO–S–O , HO–S (O), H(O)S(O), (O)S

H(S)O ) ,
. ,

) H(O)S(O)  HS(O)O , ) CH2 –SH  CH2=SH , ) (O)S
H(S)O

.
 (CH3–S ,

CH =SH2, HO–S–O ).
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