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) . , -

 Ru0,33Re0,67  [Ru(NH3)5Cl](ReO4)2 [ 3 ]  

 Ru0,25Re0,75  [Ru(NH3)5Cl]2[Re6S8(CN)6] 3H2O [ 4 ]  400—

600 C. , -

. -

, .

-
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 K2[ReCl6]  [Ru(NH3)5Cl]Cl2, -

 [ 5, 6 ]. -  Scimitar FTS 2000 

 400—4000 –1 (  KBr). -

 500 

.

[Ru(NH3)5Cl][ReCl6] (I).  0,12  (4,10 10–4 )

[Ru(NH3)5Cl]Cl2  30  0,21  (4,40 10–4 ) K2[ReCl6]  40 . -

- ,  3 -

, , . : 85 %. 

, –1: 3289( ), 3230( ), 3178( ) ( (NH3)); 1609 ( d(NH3)); 1305( ) ( s(NH3)); 783 

( r(NH3)); 446 ( (RuN)). : Ru+Re ( / ), %: 

46,15  0,2/46,29. 

[Ru(NH3)5Cl]2[ReCl6]Cl2 (II).  0,16  (5,47 10–4 )

[Ru(NH3)5Cl]Cl2  0,15  (3,14 10–4 ) K2[ReCl6]  40  0,1 -

 5 .  [Ru(NH3)5Cl]Cl2

- , -

. -

, , . : 85 %. 

, –1: 3286( ), 3161( ) ( (NH3)); 1616 ( d(NH3)); 1300( ) ( s(NH3)); 801 ( r(NH3)); 455 

( (RuN)). : Ru+Re ( / ), %: 41,80  0,2/42,53. 
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-SEIFERT-RM4 (CuK -
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. 1.  Ru0,50Re0,50 (

 [Ru(NH3)5Cl][ReCl6]

                                   , 500 )
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 1  

I II

 [Ru(NH3)5Cl][ReCl6]* [Ru(NH3)5Cl]2[ReCl6]Cl2

a, b, c, Å 11,633(2), 8,351(1), 15,296(3) 11,3087(6), 8,0143(4), 13,4500(6)

, . 90,863(2) 99,765(2) 

V, Å3 1485,85 1201,33(10) 

. P21/m 2/m

Z 4 2 

.  620,60 913,18 

d , / 3 2,774 2,524 

 / - — 2323 / 2054 

, .  3,07—32,56 

R(F ) / Rw(F 2) — 0,0212 / 0,0443 

 / 250 / 450 260 / 440 

* .

)  BRUKER X8 APEX (MoK - ,

, CCD- , ,  3,07 

32,56°, 2323 ).

 2054 R = 0,0278 -

R = 0,0205 I > 2 (I ). II . 1, -

 — . 2, 

 — . 3.

 2  

[Ru(NH3)5Cl]2[ReCl6]Cl2

x/a y/b z/c U , Å
2 x/a y/b z/c U , Å

2

Re   0,0000   0,0000 0,5000 0,01840(5) Cl(4) –0,36331(8) –0,5000 0,09657(7) 0,0351(2)

Ru –0,17415(2) –0,5000 0,197991(19) 0,02143(6) Cl(5)   0,17538(9) –0,5000 0,12451(7) 0,0346(2)

Cl(1)   0,21057(8)   0,0000 0,52222(7) 0,0330(2) N(1) –0,2346(2) –0,3160(3) 0,28949(16) 0,0290(4)

Cl(2) –0,01020(8)   0,0000 0,32217(6) 0,03107(19) N(2) –0,1150(2) –0,3127(3) 0,10625(16) 0,0325(5)

Cl(3)   0,0000 –0,29238(11) 0,5000 0,0343(2) N(3) –0,0025(3) –0,5000 0,2880(3) 0,0363(8)

 3  

(d, Å) ( , .) [Ru(NH3)5Cl]2[ReCl6]Cl2

d d

Re—Cl(1) 2,3491(9) Ru—N(1) 2,107(2) Cl(1)—Re—Cl(2)   90,18(3) N(1)—Ru—N(2)   90,58(9) 

Re—Cl(2) 2,3491(9) Ru—N(2) 2,122(2) N(3)—Ru—N(1)   91,32(10) N(2)#—Ru—N(2)   90,05(13)

Re—Cl(3) 2,3432(9) Ru—N(3) 2,106(3) N(1)—Ru—N(1)#   88,78(12) N(3)—Ru—Cl(4) 179,35(11)

  Ru—Cl(4) 2,3339(9) N(1)—Ru—N(2)# 179,26(9) N(1)—Ru—Cl(4)   89,15(6) 

    N(3)—Ru—N(2)   89,08(10) N(2)—Ru—Cl(4)   90,46(6) 

. , :

# x, –y–1, z.
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I  (STADI-P STOE, CuK -

, - -PSD,  2 120  2 ,

0,02 ,  1024 , , . ). -

 [Rh(NH3)5Cl][OsCl6] [ 9 ]. -

. 1. 

. I II -

. . II

 3 , -

,  20 % I,

I II.

 [ 10 ]. 

. II -

 [MI(NH3)5Cl]2[M
IICl6]Cl2,  MI = Rh, Ir, Co; MII = Re, Os, Ir, Pt [ 11 ]. 

-

, .

Re Cl  2,343 2,345 Å,  Ru N

2,113, Ru Cl 2,334 Å. . 2, 

y — . 3.  Ru…Re 5,807 Å.

. , I II

.  (T )  (T )

I II . 1.  450 C.
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, .

,  1/5 

.

. ,

, , -

 ( ) : I — Ru0,5Re0,5, II — -

.

, 100 Å.  (650 , H2,  5 ), 

 Ru0,67Re0,33.

. 2.

[Ru(NH3)5Cl]2+  [ReCl6]
2–

            [Ru(NH3)5Cl]2[ReCl6]Cl2

. 3.
 [Ru(NH3)5Cl]2[ReCl6]Cl2 y
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. 4. I

                   ( )  ( )

Ru0,5Re0,5 (He,  800 , 10 ) -

, -

 ý , . . -

. -

-

. . 4 -

 Ru0,5Re0,5

. , -

-

I ( . . 1). 

. 4.

 Ru Re [ 12 ] 

. , , -

 Ru, -

.  [ 12 ] -

 (  Re )  [ 13, 14 ]; ,

. -

 Ru—Re, , -

. 4. 

 [ 15 ] , -

 (Pt, Pd, Ir, Rh). ,

 (V/Z),  ( ). -

 Ru—Re . 5, -

 [ 1, 3, 4, 7, 12 ] . -

 4  

Ru—Re,

, a, c, Å V/Z, Å3

Ru 

[ 7,  6-663 ] 

 2,7058* 

4,2819 

13,575 

Ru0,67Re0,33

[ . ]

 [Ru(NH3)5Cl]2[ReCl6]Cl2

650 , H2,  5 

2,724(2) 

4,329(3) 

13,91 

Ru0,50Re0,50

[ . ]

 [Ru(NH3)5Cl][ReCl6]

500 , He 

2,738(2) 

4,355(3) 

14,14 

Ru0,50Re0,50

[ . ]

 [Ru(NH3)5Cl][ReCl6]

500 , H2
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4,354(3) 

14,10 

Ru0,33Re0,67

[ 3 ]

 [Ru(NH3)5Cl](Re 4)2

600 , H2
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4,389(6) 

14,33 

Ru0,25Re0,75

[ 4 ]

 [Ru(NH3)5Cl]2[Re6S8(CN)6]·3H2O

600 , H2

2,756(2) 

4,414(3) 

14,52 

Re

[ 7,  5-702 ] 

 2,760* 

4,458 

14,71 

* .
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. 5. V/Z -
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