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-

 Os3( , 2-O=CC6H5)(
3-C3H5)(CO)9,

( -H)Os3( -O=CC6H5)(CO)10 . -

 N—C 
3-  Os (Os—C 2,246, 2,248  2,273 Å).

: a = 9,494(1), b = 10,479(1), c = 12,474(2) Å,

 = 84,55(1),  = 70,08(1),  = 70,72(1) , V = 1255,8(4) Å3, . . 1 , Z = 2 

C19H10O10Os3, d  = 2,922 / 3, 3085 Ihkl > 2 I  3611 , R = 0,0252. -

 Os3( , 2-O=CC6H5)(
3-C3H5)(CO)9 .  Os3- -

 OsCOOs 

103,4 .  Os—Os  2,836(1)—

2,844(1) Å, Os—C  1,88(1)—1,97(1) Å,

Os—C 2,11(1), Os—O 2,14(1) Å,  O—C  1,24(1) Å. -

 Os3( , 2-O=CC6H5)(
3-

C3H5)(CO)9. -

 Os(1)— (9). -

 Os(1)— (9)  8,38 / ,

. - -

.

: , , -

, .

-

,

,

 [ 1—3 ]. , -

,

 [ 4—6 ]. 

 ( - )Os3( -O=CNRCH2CH=CH2)(CO)10 (R = H, CH3) -

 [ 7 ].  

, , , -

 ( - )Os3( -O=CNRR )(CO)10 (R = H, R  = CH3; R = H, R  = CH2COOEt; R = H, 

R  = CH(CH3)COOEt)  N-  [ 8 ]. 

                                                                

* E-mail: maksakov@che.nsk.su 



 Os3( ,
2
-OCC6H5)(

3
-C3H5)(CO)9 927

,  [ 9—12 ], 

 RR = -

 [Os2( -H)( -O=CRR )] 

100 C, . -

,  N- -

,  ( - )Os3( -O=CNRR )(CO)10, -

 HNR2 - = NHR [ 8 ]. 

 Os— -

. ,

 (O=CR) -

. ,

( -H)Os3( -O=CR)( )10 (R = Ph, ) ,

 NH- .

,

 Os3( , 2-O=CC6H5)(
3-C3H5)(CO)9 (1),

( - )Os3( , 2-O=CC6H5)(CO)10 (2) . , -

 N- ,

 [ 1, 13 ], -

. ,  NH2(C3H5)  ( - )Os3( -O=CC6H5)

(CO)10 , -

.

.

2  [ 14 ]. 

 Silufol ( -

) -

Silica gel 60 PF254  Merck.  Specord IR-75  

. 1  Bruker DPX-250 (1 , 250,13 )
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Os3( ,
2
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3
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2 ( 30 , 0,031 )

 0,7  CDCl3  CHCl3

 ( 43 , 0,747 ) -

 NaOH 

. -
1H

. -

.

. 1. 1
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 1  

1

Os3( , 2-OCC6H5)(
3-C3H5)(CO)9

 C19H10O10Os3

 968,87 

1

, Å, . a = 9,494(1), b = 10,479(1), c = 12,474(2)

 = 84,55(1),  = 70,08(1),  = 70,72(1) 

, Å3 1255,8(4) 

Z 2

d , / 3 2,922 

, –1 17,319 

, 0,23  0,20  0,11 

max, . 24,96 

Ihkl . / Ihkl . 3611 / 3085  Rint = 0,0280 

R (I > 2 (I )) R1 = 0,0252,  wR2 = 0,0317

R ( ) R1 = 0,0581,  wR2 = 0,0596

. -

,  — . -

: Rf  0,85 — 2 (8,5 , 28,6 %) Rf  0,65 1

(9,7 , 32,4 %). ,

.

 2  

(  104) (Å2  103) 1

A x y z U * A x y z U *

Os(1) 8071(1) 3981(1) 2676(1) 28(1) C(12) 8498(11) 4080(10) 4034(8) 40(2) 

Os(2) 6099(1) 2353(1) 2959(1) 27(1) O(12) 8828(9) 4142(9) 4801(6) 65(2) 

Os(3) 9326(1) 1124(1) 2762(1) 35(1) C(21) 3949(11) 3289(10) 3058(8) 38(2) 

O(1) 7639(7) 3796(6) 1132(5) 35(2) O(21) 2676(9) 3817(8) 3119(8) 70(2) 

C(1) 6804(10) 3059(9) 1282(8) 32(2) C(22) 6238(11)   646(10) 2491(8) 36(2) 

C(2) 6348(10) 2850(9)   298(8) 32(2) O(22) 6338(9) –398(7) 2209(6) 53(2) 

C(3) 5358(12) 2117(10)   350(9) 44(3) C(23) 5384(12) 1962(11) 4609(9) 45(3) 

C(4) 5026(13) 1928(10) –608(9) 49(3) O(23) 4860(11) 1753(10) 5528(7) 84(3) 

C(5) 5692(12) 2432(10)  –1614(9) 47(3) C(31) 8612(13) 1293(10)   4400(10) 48(3) 

C(6) 6662(13) 3177(11)  –1705(10) 54(3) O(31) 8255(11) 1381(9) 5370(7) 76(3) 

C(7) 6986(12) 3388(11) –746(8) 46(3) C(32) 9924(13) 1210(10)    1073(11) 50(3) 

C(8) 8180(12) 5995(10) 1918(9) 45(3) O(32) 10345(10) 1262(9)   133(7) 71(2) 

C(9) 9649(12) 5267(10) 1960(9) 41(2) C(33) 9467(13) –754(12)    2855(11) 58(3) 

C(10) 10463(11) 3987(10) 1433(8) 44(3) O(33) 9512(11) –1852(8) 2944(9) 85(3) 

C(11) 5878(12) 4828(9) 3466(8) 35(2) C(34) 11400(13)   932(10)    2713(10) 51(3) 

O(11) 4671(8) 5596(7) 3924(6) 45(2) O(34) 12669(10)   853(9) 2636(9) 84(3) 

* U  = U11 + U22 + U33.
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 3  

 d, Å , . 1

d d d

Os(1)—Os(2) 2,8436(6) C(12)—O(12) 1,117(11) Os(3)—C(31) 1,927(12) 

Os(1)—Os(3) 2,8401(6) Os(2)—C(1) 2,109(9) C(31)—O(31) 1,143(12) 

Os(2)—Os(3) 2,8365(6) O(1)—C(1) 1,239(10) Os(3)—C(32) 1,987(13) 

Os(1)—C(9) 2,246(9) C(1)—C(2) 1,490(12) C(32)—O(32) 1,104(13) 

Os(1)—C(8) 2,248(9) Os(2)—C(21) 1,916(10) Os(3)—C(33) 1,923(12) 

Os(1)—C(10) 2,273(9) C(21)—O(21) 1,130(11) C(33)—O(33) 1,133(13) 

Os(1)—O(1) 2,139(6) Os(2)—C(22) 1,883(10) Os(3)—C(34) 1,893(11) 

Os(1)—C(11) 1,908(10) C(22)—O(22) 1,146(11) C(34)—O(34) 1,150(12) 

C(11)—O(11) 1,149(11) Os(2)—C(23) 1,984(10) C(8)—C(9) 1,367(13) 

Os(1)—C(12) 1,891(10) C(23)—O(23) 1,116(11) C(9)—C(10) 1,402(13) 

C(12)—Os(1)—C(11) 89,2(4) C(11)—Os(1)—O(1) 92,2(3) C(34)—Os(3)—C(32) 92,1(5) 

C(12)—Os(1)—C(9) 84,4(4) C(12)—Os(1)—O(1) 177,9(3) C(33)—Os(3)—C(32) 95,8(5) 

C(11)—Os(1)—C(9) 119,4(4) C(22)—Os(2)—Os(1) 139,2(3) C(31)—Os(3)—C(32) 172,5(4) 

C(12)—Os(1)—C(8) 100,8(4) C(22)—Os(2)—C(21) 98,1(4) C(33)—Os(3)—Os(1) 160,8(3) 

C(11)—Os(1)—C(8) 88,3(4) C(22)—Os(2)—C(23) 94,2(4) C(34)—Os(3)—Os(2) 160,2(3) 

C(12)—Os(1)—C(10) 97,3(4) C(21)—Os(2)—C(23) 89,7(4) O(1)—C(1)—Os(2) 114,5(7) 

C(11)—Os(1)—C(10) 152,8(4) C(22)—Os(2)—Os(1) 139,2(3) C(2)—C(1)—Os(2) 128,3(6) 

C(8)—Os(1)—Os(2) 136,7(3) C(21)—Os(2)—Os(3) 176,3(3) C(1)—O(1)—Os(1) 109,9(6) 

C(9)—Os(1)—Os(2) 164,5(3) C(23)—Os(2)—C(1) 171,6(4) O(1)—C(1)—C(2) 117,0(8) 

C(10)—Os(1)—Os(2) 135,1(3) C(34)—Os(3)—C(33) 98,7(4) C(3)—C(2)—C(1) 123,9(8) 

C(8)—Os(1)—Os(3) 152,4(3) C(34)—Os(3)—C(31) 89,9(5) C(7)—C(2)—C(1) 118,6(8) 

C(9)—Os(1)—Os(3) 121,5(3) C(33)—Os(3)—C(31) 91,0(5) C(8)—C(9)—C(10) 121,4(9) 

C(10)—Os(1)—Os(3) 88,4(3)     

 1.  ( , CO, –1): 2098 , 2055 , 2023 , 2013 , 1999 ,

1994 , 1976  ( ). 1H  (250 , , . .): 7,68 ( , 2H, H-3+H-7); 7,57 ( . , 1H, 

H-5); 7,36 ( . , 2H, H-4+H-6); 5,36 ( . 1H, H-9); 5,23, 4,88 ( .,  2H, H8- , H-10 ); 2,59, 1,72 ( ., 

, 2H, H-8 , H-10 ). , %: C 23,82, H 1,16, Os 58,35. C19H10O10Os3. , %:  

C 23,54, H 1,03, Os 58,71. 

1  CHCl3. -

 (  Enraf-Nonius CAD4, -

, K , 2 - ). Ihkl Fhkl

.

 SIR-97 [ 15 ], -

 SHELX-97 [ 16 ]. -

. -

1 . 1, -

U . 2, -

 — . 3. 

(CCDC 674284). 



. . , . . , . . .930

1 , -

. 1, . 2. -

 Os—Os 0,007 Å

 = 0,0006 Å.

 Os- 0,123° (  = 0,015°).  Os3- -

 OsCOOs  103,4 .

Os—Os  2,836(1)—2,844(1) Å, Os—C  1,88(1)—

1,97(1) Å,  Os—C 2,11(1)  Os—O 2,14(1) Å,

O—C  1,24(1) Å.

 Os- -

, , -

,  0,02—0,20 Å -

 (  — C(21), C(33), C(34)). -

 1,70—1,97 Å (  O(1), C(1)  C(12), C(23), C(31), C(32)). 

,  Os(3) -

Os , Os Os ,

 90, 100  170° . -

 Os- ,  90°, 

 100  160° ( . 3). 

 ( ) -

 0,70—1,25 Å. -

 LOsL  LOsOs .

, , -

.

 O(1)C(1)Ph  Os3- -

, ,

Os(2)C(1)O(1)Os(1)  Ph-  103,4  101,7° .  Ph- -

 Os(2)—C(21)  Os(2)—C(22)  Os(2)—Os(1)  

 Os(2)—Os(3) Os- .  C(23) Os(2)Os(1) - -

 C(23) —Os(2)  Os(2)—C(1) .

-

 C3H5 , -

, -

 Os(1).  C(8)  C(9) 

 ( )

 Os(1),  C(10) -

 3 .

Os-  –0,6  –0,7 Å  –1,25 Å

-

 Os(1)—C(8), C(9), 

C(10)  Os(2)—Os(1), 

Os(3)—Os(1)

C(11)Os(1)Os(3)  C(11)Os(1)Os(2)  118,3(3)  

 64,4(3)° .

 —  1,10(1) 

. 2. 1

                                (010) 
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1,15(1) Å, —  1,34(1)  1,39(1) Å. -

 119—121°, 

 (OC)Os 164—179°  = 1° .

1 3/ .

, -

3 [ 17—19 ].  MERA. 

- -

- - :

Etot = EQ + EV + EQI + EVI,

EQ EV — - - -

; EQI EVI — - -

. -

, -

 [ 20—24 ]. 

1 : -

 Os3( )9 , .

 — -

 ( . 3). 

 (3,03 Å) - - -

- .

1 : -

(9)—Os(1)  15°. 

 [ 25, 26 ] 

. -

. 4. 

 45 , -

,

60 . -

,  = 60°. 

 8,38 / , -

(9)—Os(1). 

-

 — -

. 3. 1

. 4.
(9)—Os(1) 

.

                              



. . , . . , . . .932

.  = 60° -

 Os3( )9,

(8 ) (1)  2,65 Å, (9 ) (12) — 2,73 Å,

(8) (11) — 2,91 Å. -

(10 )… (8 ) (2,151, 2,151 Å) -

(7 )… (9) (2,859 Å) ( . . 3) . -

-

- -  (3,313—4,087 Å).
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