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, ,

.

 (  1),  2,737(3)—2,805(3) Å, -

— …  2,737(2) Å [ 5, 6 ]. -

 (  2),  4,133(2)  5,187(2) Å,

 Si—O  1,594(4) Å,  Si—O—Si — 

 174,7(3) .

 [ 7—14 ], -
tBu, Me, Ph, p-Tol,

 Si3O3,

 Si—O,  1,625—1,665 Å.

 Si—O—Si -

.

 (125—135 )  Si—O—Si -

 — .

-

— , ,  1,5- -1,3,5-

-3- -  ( -

),  1,607(5) Å, -

 ( .  II) [ 15 ].

 Si4O4 -

 (H, OH, Me, Ph, tBu, iPr)  (  1), -

 (  Si3O3)  Si—O—Si  139,3  164,2  [ 16—

29 ]. , -

, ,  [ 23 ], : , ,

, ,  (  2).

 1



. . , . . , . -130

 Si—O  1,574  1,639 Å.  1 -

.

-

 Si—O  Si—O—

Si,  Si4O4,

I—VI:

 3

1,1,2,2- -3,3,4,4-  (I), 1,1- -2,2,4,4- -

-3,3-  (II), 1,1- -2,2,3,3,4,4- -

 (III), 1,1- -2,2,3,3,4,4-  (IV), 1,1,3,3- -

-2,2,4,4-  (V), 1,1- -2,2,4,4- -3,3- -

 (VI) (  3). 

 Si5O5.

 1,1- -2,2,3,3,4,4,5,5-  (VII).

 Stoe Mark

II (MoK - ). -

 SHELXS-97  SHELXL-97 [ 10 ]. -

, -

, Uiso = 1,5(Ueq—O- ) Å2.

. 1.

I—VII . -

 2 2

,  (Me),  (Ph),  (mPh), -

 (2mPh)  (3mPh) . -

 Si—C . , , I

 2
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 1

, I—VII

I II

C32H40O8Si4 C34H44O10Si4

665,00 725,05

, K 223(2) 223(2)

0,71073 0,71073

, . , P21/n , P21/c

a, b, c, Å 15,083(2), 11,755(1), 21,273(3) 10,670(2), 9,487(2), 37,291(5)

, , , . 90, 107,28(1), 90 90, 96,88(2), 90

V, Å3 3601,4(7) 3747,5(1)

Z, ( .) / 3 4,  1,226 4,  1,285

, 0,65 0,50 0,35 0,76 0,76 0,76

. , –1 0,210 0,212

, . 2,00—25,88 2,10—25,48

F (000) 1408 1536

–18 h 18, –14 k 14, –25 l 26 –12 h 12, 0 k 11, 0 l 45

6941 6956

405 472

GOOF F 2(S ) 0,953 1,145

R-  [I 4 (I )] R1 = 0,0660, wR2 = 0,1397 R1 = 0,0688, wR2 = 0,1356

R-  ( ) R1 = 0,0927, wR2 = 0,1502 R1 = 0,1179, wR2 = 0,1706

III IV

C22H36O8Si4 C24H40O10Si4

540,87 600,92

, K 223(2) 293(2)

0,71073 0,71073

, . , P -1 , P bca

a, b, c, Å 8,788(1), 10,457(1), 17,717(1) 8,975(1), 22,198(1), 32,631(2)

, , , . 102,25(1), 96,89(1), 103,43(1) 90, 90, 90

V, Å3 1522,9(2) 6501,0

Z, ( .) / 3 2,  1,180 8,  1,228

, 0,76 0,57 0,34 0,72 0,46 0,15

. , –1 0,233 0,230

, . 2,07—25,48 1,83—24,98

F (000) 576 2560

–10 h 10, –12 k 12, 0 l 21 0 h 10, 0 k 26, 0 l 38

5650 5709

337 356

GOOF F 2(S ) 1,068 0,810

R-  [I 4 (I )] R1 = 0,0589, wR2 = 0,1351 R1 = 0,0603, wR2 = 0,0596

R-  ( ) R1 = 0,0785, wR2 = 0,1509 R1 = 0,2428, wR2 = 0,0853

V VI

1 2 3

C28H32O4Si4 C24H34O4Si4

544,90 526,89



. . , . . , . -132

.  1

1 2 3

, K 293(2) 293(2)

0,71073 0,71073

, . ,  -1 , P -1

a, b, c, Å 9,221(1), 9,335(1), 10,083(2) 9,383(1), 9,586(1), 18,326(1)

, , , . 69,37(6), 77,79(7), 68,47(1) 76,07(1), 84,21(2), 76,63(1)

V, Å3 752,2(2) 1479,2(2)

Z, ( .) / 3 2,  2,406 2,  1,183

, 0,40 0,42 0,34 0,68 0,38 0,15

. , –1 0,455 0,231

, . 2,17—25,48 2,29—25,50

F (000) 576 560

–10 h 11, –10 k 11, 0 l 12 –11 h 11, –11 k 11, 0 l 22

2805 5506

166 330

GOOF F 2(S ) 1,082 1,098

R-  [I 4 (I )] R1 = 0,0391, wR2 = 0,0963 R1 = 0,0573, wR2 = 0,1142

R-  ( ) R1 = 0,0504, wR2 = 0,1044 R1 = 0,0834, wR2 = 0,1316

VII

C24H34N2O4Si4

675,08

, K 223(2)

0,71073

, . , P -1

a, b, c, Å 9,954(1), 12,520(1), 15,032(1)

, , , . 106,88(1), 95,79(1), 93,96(1)

V, Å3 1773,9(2)

Z, ( .) / 3 2,  1,264

, 0,40 0,30 0,08

. , –1 0,252

, . 2,36—25,86

F (000) 720

11 h 11, –15 k 15, –18 l 18

13970 / 6404 [R(int) = 0,0576]

379

GOOF F 2(S ) 0,855

R-  [I 4 (I )] R1 = 0,0411, wR2 = 0,0910

R-  ( ) R1 = 0,0775, wR2 = 0,0987

Si—CmPh  1,854(3)  1,863(3) Å,  Si—C  — 

1,824(5)—1,848(7) Å,  Si 

106,0(1)  114,4(1) , ,  [ 16—29 ]. -

III  Si—C2mPh  1,880(3) Å.

,

 Si—O—Si  Si—O. -

I—VI
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-
I—VII. -

      III—VII
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 2

(Å) ( .) I—VI

 / I II III IV V VI

Si(1)—O(1)

Si(1)—O(2)

Si(1)—O(4)

Si(2)—O(1)

Si(2)—O(2)

Si(2)—O(2)#1

Si(3)—O(2)

Si(3)—O(3)

Si(4)—O(4)

Si(4)—O(3)

O(1)—Si(1)—O(2)

O(1)—Si(1)—O(4)

O(1)—Si(2)—O(2)

O(1)—Si(2)—O(2)#1

O(2)—Si(3)—O(3)

O(4)—Si(4)—O(3)

Si(1)—O(1)—Si(2)

Si(1)—O(2)—Si(2)#1

Si(3)—O(2)—Si(2)

Si(3)—O(3)—Si(4)

Si(4)—O(4)—Si(1)

1,629(2)

—

1,608(2)

1,627(2)

1,610(2)

—

1,581(2)

1,636(2)

1,611(2)

1,631(2)

—

110,8(1)

110,4(1)

—

108,7(1)

109,1(1)

141,3(1)

—

175,1(1)

138,3(2)

162,2(1)

1,621(3)

—

1,621(3)

1,621(3)

1,626(3)

—

1,615(3)

1,623(3)

1,609(3)

1,626(3)

—

108,4(2)

110,8(2)

—

110,6(2)

109,5(2)

144,0(2)

—

157,7(2)

142,8(2)

148,9(2)

1,617(2)

—

1,610(2)

1,602(2)

1,616(3)

—

1,607(3)

1,604(3)

1,597(2)

1,619(3)

—

106,7(1)

110,6(1)

—

111,5(2)

109,2(1)

147,4(2)

—

149,5(2)

149,0(2)

154,8(2)

1,603(3)

—

1,609(3)

1,601(3)

1,627(3)

—

1,615(3)

1,597(4)

1,598(3)

1,606(4)

—

107,8(2)

109,7(2)

—

111,4(2)

111,5(2)

161,9(2)

—

146,9(2)

155,3(3)

156,4(2)

1,626(1)

1,624(1)

—

1,631(2)

—

1,629(1)

—

—

—

—

110,6(1)

—

—

107,7(1)

—

—

—

142,9(1)

—

—

—

1,617(3)

—

1,618(2)

1,621(2)

1,625(2)

—

1,625(2)

1,613(3)

1,618(2)

1,613(3)

—

111,0(1)

109,0(1)

—

109,7(1)

108,2(1)

151,1(2)

—

143,9(2)

158,1(2)

154,4(2)

. #1 –x, –y, –z+1.

 Si—O  Si—

O—Si  1,581(2)—1,631(2) Å  138,3(1)—175,1(1)  ( . 2). -

 Si—O—Si  175,1(1)  Si—O  1,581(2) Å -

I. , -

 1  2 ,

 dmPh ,  Si -

. I—VI  GAUSSIAN-98w [ 30 ], 

 [ 15 ] (  II), 

 1,53 . .

 1,39 . . . , -

-

,

. ,  [ 15 ],

,  Si2—O2  1,581(2) Å
- , -

 3d- d (Si)—p (O)- -

, -

, .

I  Si1  Si2  mPh 

- . , -

, - ,  67,9(1)

 77,7(1) . — … , -

 mPh 2— 2… 6, 8— 8… 8, 14— 14… 5
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 3

(Å) I—VI ,

I II III IV V VI

Si(1)*

Si(2)*

Si(3)*

Si(4)*

O(1)

O(2)

O(3)

O(4)

0,005(1)

–0,005(1)

0,005(1)

–0,005(1)

0,014(2)

–0,248(2)

0,348(3)

0,028(2)

0,473(1)

–0,461(1)

0,461(1)

–0,474(1)

0,111(3)

–0,325(3)

0,324(4)

–0,128(4)

0,399(1)

–0,402(1)

0,400(1)

–0,397(1)

0,078(2)

0,200(3)

–0,241(3)

–0,269(2)

–0,031(1)

0,031(1)

–0,032(1)

0,031(1)

0,127(3)

–0,326(4)

–0,190(4)

0,109(4)

0

0

0

0

0,363(1)

–1,609(2)

0,363(1)

–1,609(2)

–0,400(1)

0,410(1)

–0,405(1)

0,396(1)

0,043(3)

–0,367(3)

0,104(3)

–0,127(3)

20— 20… 7,  3,372(3), 3,240(2), 3,433(3)  3,461 Å. ,

-  mPh -

13— 13… 4 3,469(5) Å ( 13… 4 2,76 Å,

 130,1 ). -

, 1… 8

1… 5  3,092(2)  3,022(2) Å . ,

-

,  Si—O  Si—O—Si. ,

… II—IV, -

 2mPh  3mPh . …

 2,797(2)—3,013(3) Å.

I—VI

 Si4O4, -

 Si—O—Si. ,

,  141,3(1)—175,1(1) .

-

, -

d-

 Si I—VII . I -

1, 2, 3 4  Si4

 0,014(2), –0,248(2), 0,348(2)  –0,128(4) Å,

C2h. II -

 Si , -

 Si4  0,437(1), –0,461(1), 0,461(1)  –0,474(1) Å ( . 3), -

 Si—Si  3,080(3)—3,179(3) Å,

S4.

III.  Si3 -

VI, , -

, - - , -

II III. -

V  Si ,

 0,363(1)  –1,609(2) Å ( . . 3). -

S2.

 1,1- -

2,2,3,3,4,4,5,5- VII (  SiO  5) -

 Si5O5 -

.  Si5  0,699(1),

–0,456(1), 0,070(1), 0,363(1)  –0,676(1) Å,  Si—O—Si—O

 O—Si—O—Si –78,6(9), 30,7(9), 109,9(3), –75,6(3), –41,1(3), 90,3(3), –117,4(7), 27,2(4), 100,2(2)



. . , . . , . -136

 –50,1(2) . ,

. -

, -

 [ 31 ], , ,  [4 6]. -

 Si—O  Si—O—Si (1,594(2)—1,627(3) Å  137,6(1)—

171,0(1) ) , -

I—VI.  Si1—O1—Si2 (171,0(1) )

,  Si1, 

. I—VI  3mPh VII

1… 6 2,990(3), 1… 9 2,862(3), 5… 7 2,876(3) 5… 11 2,923(3) Å, -

.
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