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-  [ 17—19 ] -

-

 [ 3 ]. -

, -

. , ,

 [ 20 ] 

 RHF/6-31G*  B3LYP/6-31G*. , , -

,

.

- -

,

. -

, ,

, ,

, .

GAUSSIAN-98 [ 21 ]. 

-

 RHF/6-31G*  B3LYP/6-31G* [ 20, 22 ]. ,  Li+, Na+

 K+  4, 5  6 .

 RHF/6-31G*  M+ DMSO -

 Li+ > Na+ > K+  –66,3  Li+ DMSO  –46,7  Na+ DMSO  –34,6 /

 K+ DMSO.  [ 20, 22 ] -

.

-

. -

, , H298

Na+(DMSO)n–1 + DMSO  Na+(DMSO)n,

 RHF/6-31G*,  –46,4, –37,6, –24,9, –19,5  

 –12,7 / n = 1—5. ,

 6 ,  –34,6, –27,0, –20,3, –14,4, –13,8  

 –9,7 / n = 1—6 . -

 K+ nDMSO n,  [ 20 ] 

-

ó , .

,  Na+ 5DMSO (–141,1)  

 K+ 6DMSO (–119,8 / ) -

 (–113,2)  (–94,0 / ) -

 [ 23 ], . -

, , :

 6-311++G**  Na+ DMSO

RHF/6-31G*,  Na+ 2DMSO -

 1,6 / .

 B3LYP/6-31G*

 Na+ nDMSO,

K+ nDMSO ó ,  RHF/6-31G*, -

 [ 20 ]. 

: -
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. 1.  OH– nDMSO 

(n = 1 — 4) 

 K+ 6DMSO 

B3LYP/6-31G*

126,6 /

 Na+ 5DMSO

 11 / .

-

 H- -

 OH– -

 ( . 1, ).

 [ 24 ]  RHF/6-31G*

 B3LYP/6-31G*  38,4  51,2 / . , ,

. ,

, , - ,

,

 ( . 1). 

 OH– DMSO ,  6-31+G*

- :  6-311++G**

,  0,5 /  RHF, -

—  (MP2). -

 3—3,5 / .

,

,  6-31+G*  B3LYP ( E = 

= –29,8 / , H = –20,0 / ) ,  PW91 ( E = 

= –32,5 / , H = –32,2 / ) — ,

MP2/6-31+G*.

- -

 RHF/6-31+G*. H  OH– DMSO -

 –26,7 / . -

C2v OH– 2DMSO ( . . 1, ),  –17,8 / , -

 1  

( E) ( U = E + ZPE) , ( H )

( G ) OH– DMSO ( / )

 6-31G* 6-31G** 6-31+G* 6-31++G** 6-311G 6-311G* 6-311+G* 6-311++G**

RHF

E –38,5 –39,6 –27,9 –28,3 –45,9 –41,4 –29,1 –28,5 

U –36,7 –37,7 –26,4 –26,8 –44,0 –39,6 –27,1 –26,4 

H –38,0 –38,5 –26,7 –27,2 –44,5 –40,1 –27,5 –27,1 

G –28,5 –29,5 –18,6 –19,0 –36,0 –31,9 –19,3 –18,2 

MP2 

E –47,7 –48,7 –31,4 –31,7 –54,6 –51,4 — –31,9 

U –45,9 –46,8 –29,8 –30,2 –52,6 –49,5 — –29,8 

H –47,1 –47,5 –30,2 –30,6 –53,2 –50,1 — –30,5 

G –40,5 –38,6 –22,0 –22,5 –44,7 –41,9 — –21,6 
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, ,  22,3 / . -

C2v  OH– DMSO,

 HOS -

.

, -

C3v, -

, -

C3v  –10,3 / . ,

, ,

S=O  O—H -, - -

, -  ( . . 1, ).

–15,7 /  2,1 /  OH– 2DMSO  OH–

DMSO .

 OH– 4DMSO  ( . . 1, ).

, , , –6,7 / ,

13,4 / , -

 OH– 3DMSO. -

. .

 OH– 4DMSO  –2,3 / .

, -

. ,  OH– nH2O [ 25 ] , - -

 4—5 .

 MOH 

-

. ,  [ 26 ] 

 7,9 10–4  KOH  2,0 10–5  NaOH. , -

-  MOH— -

 MOH, -

.

 RHF/6-31+G*  MP2/6-311++G**//B3LYP/6-31G*.

 MOH DMSO -

, -

 ( . . 2, ). -

, -

 (  1)  (  2) -

.  RHF/6-31+G*  2  1 

 2,3 /  LiOH, NaOH, KOH. -

 2  MP2/6-311++G**//

B3LYP/6-31G*:  MOH DMSO

 2,9 /  KOH  3,3 /  NaOH ( . 2). 

 MOH DMSO,  RHF/6-31+G*,

 Li > Na > K (–29,6, –26,0  –20,1 / ). -

. 2.

:  — KOH DMSO, 

 1,  — KOH DMSO,  2, —

   KOH 3DMSO,  (2,2,1) 
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 2  

( E, / ) ( H, / ) MOH nDMSO 

(MP2/6-311++G**//B3LYP/6-31G*)

NaOH KOH NaOH KOH 
n

-

 * 
E H E H

n
-

 * 
E H E H

0 (1) –27,6 –26,2 –22,5 –21,5 2 (2,2,1) –18,0 –16,6 –16,9 –15,5 

0 (2) –30,9 –29,2 –25,4 –24,1 3 (2,2,1,0) –14,0 — –15,9 –14,6 

1 (2,1) –21,0 –19,7 –19,1 –17,7 4  –11,3 — –13,1 –11,8 

1 (2,2) –22,6 –21,1 –20,8 –19,2 4 (4+1) –12,8 — — — 

* .

 MP2/6-311++G**//B3LYP/6-31G*  NaOH DMSO  KOH

DMSO  29,2  24,1 /  ( . . 2). 

 2 

MOH 2DMSO:  (2,2), -

,  (2,1), -

 1 ( . . 2).  MOH 3DMSO

 2,  1 ( . . 2, ) -

,

.  Na 3DMSO, K 3DMSO

,  Li 3DMSO  RHF/6-31+G*

 (2,2,2)  (2,2,1)  3,9 / .

-

.  RHF  LiOH 4DMSO -

, -

.  NaOH 4DMSO -

 ( . 3, )

 0,5 / .  KOH 4DMSO , -

-

-

 ( . .

3, ), -

-

-

 0,5 / . -

-

 RHF/6-31+G*

 –7,2 / .

 KOH

4DMSO  MP2/6-

311++G**//B3LYP/6-31G*:

. 3. -

:  — NaOH 4DMSO,  — KOH

4DMSO,  — KOH 5DMSO,  — NaOH

           5DMSO,  (4+1) 
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 KOH 2DMSO ( . . 2).

 B3LYP/6-31G* ,

( . . 3, ),  NaOH 5DMSO :

 ( . . 3, ) -

 1,5 / .  KOH 5DMSO -

-

 ( . . 2). 

, -

, -

, .

-

 Na—OH  1,967 Å  NaOH  2,262 Å  NaOH 4DMSO  NaOH 5DMSO. 

:  2,223 Å  KOH 

2,679 Å  KOH 5DMSO. , -

,  KOH  

 NaOH.

- -

, .

-  ( . 4, — )

,  MP2/6-311++G**//B3LYP/6-31G*, -

 Li+ > Na+ > K+ (–20,5, –12,7  –8,4 / ).  RHF/6-

31G* -  M+ C2H2  Na+  –14,9 / ,

 2,2 /  Na+ 5DMSO -

, , -

.  K+ -  (8,4 / ) , -

, -

 (9,7 / ). ,

, . ,  Na+ 4DMSO

C2H2 ( . 5)  2,5 / , -

. 4. -

:  — Li+ C2H2,  — Na+ C2H2,  — K+ C2H2

:  — 

LiOH C2H2,  — NaOH C2H2,  — KOH C2H2. -

      (Å)  B3LYP/6-31G*

. 5.  Na+ C2H2

4DMSO.  (Å)

                       RHF/6-31G*
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Na+ 5DMSO + C2H2  Na+ 4DMSO C2H2 + DMSO 

 ( H = +10,2 / ). , -

 Na+ (DMSO)4 C2H2 , - -

.  3,985  4,975 Å,

NaCC  142,0 . - , -

:

 2,249 Å.

, , -

, . -

-

 NaOH  KOH .

,  MOH C2H2, -

 MP2/6-311++G**//B3LYP/6-31G*,  LiOH  

 NaOH  KOH (–8,4; –10,8; –10,8 / ). , , -

- ,

,  MOH 

 ( . . 4, — ).  (NBO) [ 27 ] -

,  MOH C2H2.

, -

-

.

( . 6, )  KOH C2H2 ( . 3) 

 — NaOH C2H2 ( . . 6, ). 

, -

 MOH, , ,

NaOH 3DMSO + C2H2  NaOH 2DMSO C2H2 + DMSO ( H = +9,1 / ), (1 )

KOH 3DMSO + C2H2  KOH 2DMSO C2H2 + DMSO ( H = +6,7 / ), (1 )

KOH 4DMSO + C2H2  KOH 3DMSO C2H2 + DMSO ( H = +7,6 / ), (1 )

, ,

 NaOH. ,  KOH C2H2  NaOH

C2H2 ,

NaOH 4DMSO  KOH 5DMSO . , ,

, -

,  (1 )—(1 ); 

, ,

.

E -

 NaOH 4DMSO ( . . 2)  –12,8 / ,

 1,5 / .

,

KOH 4DMSO C2H2 ,  KOH

5DMSO  (4+1)  +0,3 / .

-

KOH 5DMSO + C2H2  [KOH 4DMSO C2H2] DMSO                               (2) 
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. 6. :  — 

KOH 2DMSO C2H2,  — KOH 3DMSO C2H2,  — NaOH 2DMSO C2H2,  — NaOH 3DMSO C2H2,  —  

                                                                         KOH 5DMSO C2H2

 KOH 4DMSO C2H2

2—3 / . ,

 C2H2,  KOH 3DMSO C2H2 8,9 / ,

.

-

 KOH  NaOH —  C2H2

. ,

. ,

 KOH ,

0,5 /  ( . . 3). 

 KOH 5DMSO C2H2  ( H = –7,0 / )

KOH 5DMSO  C2H2, -

 ( . . 6, ). -

  ( ) KOH 5DMSO C2H2 -

 MP2/6-311++G**//B3LYP/6-

31G*  –10,7 / . -

 KOH 5DMSO C2H2

 –3,6 / . -

-

.

-

,

- .

,  NaOH -

 NaOH

3DMSO C2H2 ( . . 6, ).

 3

( E, / )

( H, / ) -

MOH nDMSO 

   (MP2/6-311++G**//B3LYP/6-31G*)

NaOH KOH 
n

E H E H

0 –11,7 –10,8 –11,5 –10,8 

2   –8,7   –7,5 –10,0   –8,8 

3   –6,9   –6,2   –8,9   –8,4 

5 — — –10,7   –7,0 
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,

 KOH ( . . 3).  (2) 

NaOH 3DMSO C2H2  –5,5 / .

, -

 KOH  NaOH -

.
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