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 [(C5Me4Et)3Rh3( 3-Se)2](PF6)2 CH3CN  [(C5Me4Et)2Rh2( 2-Cl)3]PF6
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 [(C5Me4Et)3Rh3( 3-Se)2](PF6)2  [(C5Me4Et)2Rh2( 2-

Cl)3]PF6,  [(C5Me4Et)Rh(C6H6)](PF6)2 c ZnSe  4  HCl -

.  18 

—  (Rh—Rh 2,864(1) Å), -

—  (Rh…Rh 3,216(1) Å).  

: , , , , -

.

 ZnSe 

-

 [ 1, 2 ]. 

[(C5Me4Et)Rh(C6H6)](PF6)2 — -

 {(C5Me4Et)Rh}2+, c ZnSe  4  HCl .

 — [Rh3(
5-C5Me4Et)3( 3-Se)2](PF6)2 CH3CN (1)  [( 5-C5Me4Et)2Rh2Cl3]PF6 (2), -

.

 [Rh3(
5
-C5Me4Et)3( 3-Se)2](PF6)2 CH3CN (1)  [(

5
-C5Me4Et)2Rh2Cl3]PF6 (2). -

 0,05  (0,12 ) [Rh( 5-C5Me4Et)( 6-C6H6)](PF6)2 [ 3 ]  0,018 

(0,12 )  3  4M HCl.  140 C -

. .  2 

 0,05  (0,3 ) NH4PF6. , -

,  2 . -

 (1), .

[Rh3(
5-C5Me4Et)3( 3-Se)2](PF6)2 CH3CN  80 %. -

, max ( ): 268, 306. 

2,

.  20 %. 

. -

 Bruker-Nonius X8 Apex, -

 CCD  (  = 0,71073 Å)

. - - -

 (0,5 )  2  = 62,8 .

SADABS [ 4 ]. 

 SHELXTL 

[ 5 ]. .

1 , -
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 1  

, 1 2

1 2 

-  C35H54F12NP2Rh3Se2 C22H34Cl3F6PRh2

1245,38 755,63 

, Z P212121,  4 P 1 ,  2

a, b, c, Å 12,7498(4), 15,1882(5),  

22,3422(5) 

8,1797(2), 13,0503(3), 15,0544(4) 

, , , .  66,1620(10),  78,1910(10),  86,7410(10) 

V, Å3 4326,5(2) 1438,22(6) 

, / 3 1,912 1,745 

, –1 2,966 1,531 

, 0,07 0,07 0,46 0,70 0,65 0,04 

, K 90 

. / .  17944 / 10325 18214 / 7706 

 7829 5646 

 498 400 

Rint 0,0251 0,0205 

hkl –18 h  11,  –13 k  20, 

–20 l  28 

–11 h  10, –13 k  18,  –19 l  20 

R1 . . 0,0401 0,0391 

wR2 . 0,0939 0,1107 

GOOF . 1,000 1,009 

 0,487(11). 2

 0,59/0,41. 6PF

 0,53/0,47. 

. 1.  CIF, -

,  [ 6 ] -

 680723 (1)  680724 (2) - :

www.ccdc.cam.ac.uk/data_request/cif. 

. 1 2 -

 [Rh( 5-C5Me4Et)( 6-C6H6)](PF6)2, - -

,

 [ 3 ]. 

140 C - .  NH4PF6

, .

 (1), -

.  [Rh3(
5-C5Me4Et)3( 3-

Se)2]
2+ ( . 1), ,

—  (Rh—Rh 2,864(1) Å, 48- ) -

 Se2– (Rh—Se 2,400(1) Å) ( . 2).  Rh—Se—Rh  73,17—73,85 . -
5-

(Cp ). 1

[(Cp*RhCl)2( -Cl)2]  Al2Se3  30 %. 

 Rh—Rh 2,880(1) Å  Rh—Se 2,3981(8) Å [ 7 ]. -

3[Cp*Rh3( 3-S)2]
2+, —  2,830(2) Å

[ 8 ]. ,  {Rh3( 3-Se)2}
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. 1. 1 . 2. 2.

; . 3. ,

 1+  3+  Rh—Rh -

, — .  Rh—Se 

, - , -

.  Rh—Rh  Rh—Se 1

3[Cp*Rh3( 3-S)2]
2+ , , -

.

1 — ,

 Cp . , , ,

 M — 

. 3[Cp*Rh3( 3-Se)2](PF6)2  Cp*-

. 1, , -

.

1

2,  [( 5-

C5Me4Et)2Rh2( -Cl)3]
+ ( . 2).  18 , — -

 (Rh…Rh = 3,216(1) Å).  Cl–, -

.  Rh—Cl . 4. -

6PF .

 3,45 .  [ 9 ] -

 [( 5-C5Me5)2Rh2( -Cl)3](BF4)2 3H2O (Rh…Rh = 3,196 Å),

 [Rh( 5-

C5Me4Et)( 3-1,3- 2C3H3)]( F4) .

. -

 2  

{Rh3Se2} 1

d, Å d, Å d, Å

Rh(1)—Rh(2) 2,8639(5) Rh(2)—Rh(3) 2,8774(6) Rh(3)—Se(2) 2,3960(7) 

Rh(1)—Rh(3) 2,8585(6) Rh(2)—Se(1) 2,3937(8) Rh—C 2,151(7)—2,204(7) 

Rh(1)—Se(1) 2,3983(8) Rh(2)—Se(2) 2,3937(8) C—C ( ) 1,40(1)—1,43(1) 

Rh(1)—Se(2) 2,3999(8) Rh(3)—Se(1) 2,3963(7)   
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 3  

{Rh3(µ3-Se)2}
q

Q* Rh—Rh Rh—Se 

[Rh3( 3-Se)2 3Cp ](PF6)2 MeCN** 3+ 2,859—2,877 

2,867 [ 9 ] 

2,394—2,400 

2,396 [ 2 ] 

.

[Rh3( 3-Se)2 3Cp* ](PF6)2 3+ 2,880—2,888 

2,885 [ 5 ] 

2,395—2,400 

2,398 [ 2 ] 

[ 7 ] 

[Rh3( 3-Se)2 2Cp* (CO)4][Rh(CO)2Cl2] 2,66+ 2,937—3,007 

2,98 [ 4 ] 

2,400—2,441 

2,418 [ 17 ] 

[ 7 ] 

(Et4N)[Rh3( 3-Se)2(CO)6] 1+ 3,086—3,159 

3,13 [ 4 ] 

2,455—2,460 

2,458 [ 2 ] 

[ 11 ] 

  * .

** : Cp*= 5-C5(CH3)5, Cp - 5-C5(CH3)4(C2H5).

 4  

{Rh2Cl3} 2

d, Å d, Å d, Å

Rh(1)—Cl(11) 2,411(5) Rh(1)—Cl(32) 2,465(6) Rh(2)—Cl(22) 2,284(8) 

Rh(1)—Cl(21) 2,480(4) Rh(2)—Cl(11) 2,418(5) Rh(2)—Cl(32) 2,509(6) 

Rh(1)—Cl(31) 2,433(4) Rh(2)—Cl(21) 2,500(4) Rh—C 2,139(6)—2,111(7) 

Rh(1)—Cl(12) 2,484(6) Rh(2)—Cl(31) 2,427(4) C—C ( ) 1,392(7)—1,443(10) 

Rh(1)—Cl(22) 2,336(7) Rh(2)—Cl(12) 2,476(6)   

 [Cp*RhCl2]2 [ 10 ].  [ 6 ]  9 -

,  {LRh( -Cl)3RhL},  L — -

.  Rh…Rh (3,196 3,278, . 3,22[ 3 ] Å,

) -

 Rh—Cl (2,451 2,474, . 2,460[ 6 ] Å) 2.

,  [Rh( 5-C5Me4Et)( 6-C6H6)](PF6)2  ZnSe -

 — 

 [( 5-C5Me4Et)2Rh2( -Cl)3]
+,

 [Rh3(
5-

C5Me4Et)3( 3-Se)2]
2+. (III) -

.

. . . . .  ( ) -

.
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