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 1

 Na3[Rh(SO3)3(NH3)3] 6H2O

, %

Rh S Na N H Na:Rh

.  17,7 17,04  11,3 — 3,96 2,85

 [ 1 ] 18,02 16,98 11,12 7,29 — 2,76

- 18,01 16,84 12,08 7,36 3,69 3,00

 2

(Å2) Na3[Rh(SO3)3(NH3)3] 6H2O

x/a y/b z/c Ueq*

Rh(1) 0,6667   0,3333   0,019338(5) 0,01359(14)

S(1) 0,58081(9)   0,11523(8)   0,038359(10) 0,01864(17)

O(11) 0,5461(3)   0,1265(3)   0,06046(3) 0,0263(5)

O(12) 0,6957(3)   0,0653(3)   0,03739(4) 0,0347(6)

O(13) 0,4413(3) –0,0054(3)   0,02798(4) 0,0350(6)

N(1) 0,7472(3)   0,5283(3) –0,00015(4) 0,0244(5)

Na(1) 0,6667   0,3333   0,0833 0,0194(6)

Na(2) 1,0000   0,0000   0,09094(6) 0,0442(8)

Na(3)** 0,6667   0,6756(3)   0,0833 0,0438(12)

O(1W) 0,2045(4)   0,4380(4)   0,05585(5) 0,0449(8)

O(2W) 0,9021(6)   0,7748(8)   0,07126(12) 0,134(3)

  * Ueq Uij .

**  0,8.
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(d) ( ) Na3[Rh(SO3)3(NH3)3] 6H2O

d, Å , .

Rh(1)—N(1) 2,132(3) N(1)#1—Rh(1)—N(1) 89,16(11)

Rh(1)—S(1) 2,2895(7) N(1)#1—Rh(1)—S(1) 87,47(8)

S(1)—O(11) 1,478(2) N(1)#2—Rh(1)—S(1) 88,97(8)

S(1)—O(13) 1,491(2) N(1)—Rh(1)—S(1) 176,16(8)

S(1)—O(12) 1,491(3) S(1)—Rh(1)—S(1)#1 94,29(2)

Na(1)—O(11) 2,347(2) O(11)—S(1)—O(13) 108,94(16)

Na(2)—O(2W) 2,357(5) O(11)—S(1)—O(12) 109,00(15)

Na(2)—O(1W) 2,390(4) O(13)—S(1)—O(12) 106,71(17)

Na(3)—O(2W) 2,224(6) O(11)—S(1)—Rh(1) 115,13(11)

Na(3)—O(11) 2,456(4) O(13)—S(1)—Rh(1) 107,82(10)

Na(3)—O(1W) 2,466(4) O(12)—S(1)—Rh(1) 108,92(11)

. , :

#1 –x+y+1, –x+1, z;  #2 –y+1, x–y, z.

 [Rh(SO3)3(NH3)3]
3–,  Na+

.  Rh  ( ),

 N,  NH3,  S, 

 SO2
3  ( . 1).  Rh — 

[RhN3S3], .  Rh S  Rh N  2,289  2,132 Å
,  Rh  90  180° 

 4,3°.  S O  0,013 Å.

 [NaO6], 

 ( . 2, a).  Na(1)

(11),

 SO3.  Na(1) O  2,347 Å,

 Na  O 2,37 Å. -  O Na O  85,1 101,0°.  Na(1)

 SO3,

[(NH3)3Rh(SO3)3 Na(1) (SO3)3Rh(NH3)3]
5–,  Rh…Na(1) 4,101 Å. . 1

. ,

,

 [ 1 ] .

 Na(2) , -

, .  Na(2) Ow 2,357

 2,390 Å,  O Na(2) O  90°  4,1°.  Na(3) 

, ,

  SO3—

Na(1) — , -

.

 Na(3) O(SO3)  2,456 Å,

Na(3) Ow  — 2,224  O(1W)

. 1.

[(NH3)3Rh(SO3)3 Na (SO3)3Rh(NH3)3]
5–



. . , . . , . .78

. 2.  ( )  ( )

Na3[Rh(SO3)3(NH3)3] 6H2O

 2,456 Å  O(2W).  90°  Na(3)  17,3°. -

,  Na+  Na(3) -

.  [NaO6] ,

 Na…Na 3,388  3,482 Å ( . . 2, ).

, -

 SO2
3  Na(1)  Na(3), -

. , -

— … , -

 SO2
3 ,  Na. …

 2,73  2,89 Å.

 [ 3 ]

 [(NH3)3Rh(SO3)3 Na(1) (SO3)3Rh(NH3)3]
5–.

 Rh, 

Na(1).  6 .

 [ 4 ], . -

: a = 22,155 Å,  = 26,58 .

 2 ,  [ 3 ] 

, ,  2. ,

-

 (1 1 0), (1 0 1)  (0 1 1). -

 (1 0 2). , -



 Na3[Rh(SO3)3(NH3)3] 6H2O 79

. 3. ,

[(NH3)3Rh(SO3)3—Na—(SO3)3Rh(NH3)3]
5– —  Na(1).

:

                                                              a  = 12,19 Å,  = 49,38

a  = a/2 – b/2 + c/2, b  = –a/2 – b/2 + c/2, c  = –a/2 + b/2 –

– c/2.  [(NH3)3

Rh(SO3)3 Na (SO3)3Rh(NH3)3]
5– -

: a  = 12,19 Å,  = 49,38 . ,

,  Na(1) ( . . 1),

 Na(1) . . 3 

,

 Na(1). -

.  (  60

 10 )

.

 Na(3), 80 %,

, -

.

, .

-

. , 1s -

 530,9  (  1,8 )  532,5  ( -

 1,9 ). a

.

,  532,5  26 % -

 530,9 ,

Na(3)  80 %. , ,

,  Na(3).

- , - , -

- ,  [ 5, 6 ]. 

-  SO2
3 -

.

, -

, .

. -

 1  HCl . -

- , -

 SO2. , -

. ,

,  Rh(III), -

- .

, -

.

 (NH4)3[RhCl6] H2O,

. -

.



. . , . . , . .80

. . . . .

.

1. . ., . . // . . . – 1939. – . 16. – . 65 – 76.

2. Sheldrick G.M. SHELX-97. Release 97-1. – University of Göttingen, 1997.

3. . . // . . . –1986. – 27,  3. – . 164 – 167.

4. . ., . . // . – 2003. – 44,  4.– . 724 – 742.

5. . ., . . // . . . – 1948. – . 21. –

. 164 – 174.

6. . ., . . // . . . . – 1955. –

. 30. – . 99 – 105.


