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 (NH4)2[Ru(NO)Cl5]

, - -

[Ru(NO)(NH3)2Cl3] (I) 70 %. I

-  [Ru(NO)(NH3)2Cl2(H2O)]Cl H2O (II). 

: -

Pbcn, a = 6,607(1), b = 11,255(2), c = 9,878(2) Å (I)

Ima2, a = 8,3032(3), b = 8,0890(2), c = 15,9192(5) Å (II).
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 20 -

 [ 5—9 ], -

- ,

( )  [ 10, 11 ]. , -

, -

 [ 12—

15 ]. -

 [ 16 ]. 

[Ru(NO)(NH3)2Cl3] [ 17, 18 ]. ,

[ 19 ], -[Ru(NO)(N 2)2(NH3)2( H)] . -

-[Ru(NO)(NH3)2Cl3]  325 C .

-

: (NH4)2[Ru(NO)Cl5] (  330 C) [ 17 ], 

[Pd(NH3)4][Ru(NO)Cl5] (215 C) [ 20 ], [Ru(NO)(NH3)3Cl(H2O)]Cl2 (260 C) [ 21 ], 

[Ru(NO)(NH3)5]Cl3 (310 C) [ 22, 23 ] [Ru(NO)(NH3)4OH][ Cl4] (  = Pt — 303 C,  = Pd — 

327 C [ 16 ]).  [ 17 ] -

, .
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 10—15-  (NH4)2[Ru(NO)Cl5]

 320—330 C.

 ( -  (NH3)2Cl2). ,

,

.

,

.

[Ru(NO)(NH3)2Cl2(H2O)]Cl H2O,

- . -

 [ 24 ]. 

 — 

[Ru(NO)(NH3)2Cl3] ( I) , -

 ( II). 

(NH4)2[Ru(NO)Cl5] 97 % .

 Ru 46,51 %  [ 25 ]. 

,

. .

 Q-1000 . -

150  8 C/ .

-[Ru(NO)(NH3)2Cl3] ( I, - ).

(NH4)2[Ru(NO)Cl5] ( 1 )  1—

2 . -2

 400,  330 C. -

 2,5—3 .

, , 10

,  2—3  HCl ,

 10 .

 (16 ),  10—15 , 1—2  1—2 

, .

0,5 90 C -

 300  0,1  HCl, -

10 .

.  (  2—3 ) - -

I.  (16 ), .

-[Ru(NO)(NH3)2Cl3] 70 % 

(NH4)2[Ru(NO)Cl5]. 

 [RuNO(NH3)2Cl2H2O]Cl H2O ( II,

 1- -2,4- -3,5- -6- (II)). -

, I, 1 -

, .

- II,

.

 [Ru(NO)(NH3)2Cl3]  [ 17 ], -

 0,01 M  HCl.

-

Scimitar FTS 2000  4000—375 –1  Vertex 80  600—80 –1.

 KBr. 
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 1  

I II 

, K 293(2) 296(2) 

, b, c, Å 6,607(1),  11,255(2),  9,878(2) 8,3032(3),  8,0890(2),  15,9192(5) 

Pbcn Ima2

Z 4 4 

V, Å3 734,5(2) 1069,21(6) 

, /c 3 2,455 1,910 

, –1 3,142 2,184 

F (000) 520 600 

. 3,58—24,96 4,35—30,01 

h, k, l –7 h 7,  –13 k 13,  0 l 11 –11 h 11,  –9 k 11,  –22 l 15 

 1924  4577  

[R(int)]  

624  

[0,0374] 

1505  

[0,0163] 

. 24,96 25,00 

 96,6 % 98,5 % 

F 2

 40 66 

S- F 2 0,960 1,260 

R1 [I > 2 (I )] 0,0444 0,0311 

wR2 [I > 2 (I )] 0,1047 0,0797 

R1 ( ) 0,0745 0,0353 

wR2 ( ) 0,1122 0,0907 

-3

(R = 192 , CuK - , Ni- , -

)  2  5  50 .

-

, .

-

 (MoK - , ) AD-4 ( I)  Bru-

ker-Nonius X8 Apex,  CCD  ( II).

-

-  ( ) , .

 SHELX-97 [ 26 ]. 

. 1,  — . 2. 

(NH4)2[Ru(NO)Cl5] -[Ru(NO)(NH3)2Cl3]. -

 (NH4)2[Ru(NO)Cl5] .

[ 27 ] ,

(NH4)2[Ru(NO)Cl5]  300 C  NH4Cl, . . ,

. -

, .
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 2  

(Å2)

x/ y/b z/c U

-[Ru(NO)(NH3)2Cl3] (I)

Ru(1) 0,0000   0,13177(8) 0,7500 0,0250(3) 

Cl(1) 0,2710(3)   0,1281(3) 0,9075(2) 0,0359(5) 

Cl(2) 0,0000 –0,0758(3) 0,7500 0,0433(8) 

N 0,0000   0,2956(12) 0,7500 0,034(2) 

O 0,0000   0,3814(11) 0,7500 0,065(3) 

N(1) –0,2097(11)   0,1200(9) 0,9083(7) 0,0404(17) 

[RuNO(NH3)2Cl2H2O]Cl H2O (II)

Ru(1) –0,2500 –0,26664(3) –0,484450(18) 0,02383(12) 

Cl(1)   0,03263(12) –0,25229(9) –0,49205(19) 0,0375(4) 

N(1) –0,2500 –0,0644(8) –0,4001(4) 0,0343(13) 

O(1W) –0,2500 –0,0902(7) –0,5757(4) 0,0323(10) 

N –0,2500 –0,4105(8) –0,4047(4) 0,0350(13) 

O –0,2500 –0,4958(8) –0,3492(4) 0,0671(14) 

N(2) –0,2500 –0,4409(8) –0,5823(4) 0,0353(12) 

Cl –0,0242(3) –0,8623(3) –0,24520(16) 0,0465(5) 

O(2W)   0,0000 –0,5000 –0,1697(3) 0,0403(8) 

 [ 17 ]  (NH4)2[Ru(NO)Cl5]  320—330 C  10—

15  [Ru(NO)(NH3)2Cl3], .

 (NH4)2[Ru(NO)Cl5] . -

 ( . 1)  [ 27 ] -

.

 370, 394  414 C. 

 (  40  29 C ), -

 —  420 C,  455 C.

,

(NH4)2[Ru(NO)Cl5]  340 C,  30 -

. -

-

 [ 17, 18 ] -[Ru(NO)(NH3)2Cl3]. 

 (NH4)2[Ru(NO)Cl5]

:

(NH4)2[Ru(NO)Cl5]  [Ru(NO)(NH3)2Cl3] + 2HCl .

 [ 23 ]  [Ru(NO)(NH3)2Cl3], 

 [Ru(NO)(NH3)5]Cl3 H2O.

. , -

 (NH4)2[Ru(NO)Cl5],  27 

 13 C .  [ 23 ], 

-

 [Ru(NO)Cl( -NH2)( -Cl)]n.  (

 414 C) . -

, ,  (NH4)2[Ru(NO)Cl5] -

, . -
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. 1.  (NH4)2[RuNOCl5] . 2. - -

       :  — I,  — II

 29,9 %, ,  (29,4 %), 

,  RuO2 + Ru (34,0 %), 

 [Ru(NO)(NH3)5]Cl3 H2O.

,

,  [Ru(NO)(NH3)2Cl3] -

 (NH4)2[Ru(NO)Cl5] . -

: ,

. -

 (  21,2 %). 

, I  ( 70 % -

)  (NH4)2[Ru(NO)Cl5]

( , )  330 C  2,5—3 .

.

 5—10 C

, .

 (NH4)2[Ru(NO)Cl5], 

I [Ru(NO)Cl( -NH2)( -Cl)]n, ,

. ,

 (NH4)2[Ru(NO)Cl5]  ( . 1). -

, , -

-

.

. I II

. I -

 [Ru(NO)(NH3)2Cl3], II —  [Ru(NO)(NH3)2Cl2H2O]+,

 Cl . -

. 2, 

. 3. -

 — , -

- -

. -  ( I)

 ( II).

- -  NO -

I II  ( . 4). -

(NO)  20 –1

, (H2O) -
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 3

(Å) ( .) I II

d I II d I II 

Ru(1)—N 1,844(13) 1,722(6) Ru(1)—Cl(1) 2,372(2) 2,353(1) 

N—O 0,966(15) 1,122(7) Ru(1)—Cl(2) 2,336(3)  

Ru(1)—N(1) 2,093(7) 2,116(7) Ru(1)—O(1W)  2,037(5) 

Ru(1)—N(2)  2,100(7)    

I II I II 

N—Ru(1)—N(1) 93,6(3)   93,2(3) N(1)—Ru(1)—Cl(1A) 89,4(2)  

N—Ru(1)—N(2)    95,3(2) N(2)—Ru(1)—Cl(1)    89,71(5) 

N—Ru(1)—Cl(1) 91,00(8)   94,09(6) Cl(1)—Ru(1)—Cl(2)   89,00(8)  

N—Ru(1)—Cl(2) 180  Cl(1)—Ru(1)—O(1W)    85,91(6) 

N—Ru(1)—O(1W)  178,0(3) N(1)—Ru(1)—Cl(2) 86,4(3)  

O—N—Ru(1) 180 175,4(6) N(1)—Ru(1)—O(1W)    84,9(2) 

N(1)—Ru(1)—N(1A) 172,8(6)  N(2)—Ru(1)—O(1W)    86,6(3) 

N(1)—Ru(1)—N(2)  171,5(3) Cl(1)—Ru(1)—Cl(1A) 178,00(16) 171,83(12) 

N(1)—Ru(1)—Cl(1) 90,5(2)   89,68(5)

. ,

Cl(1A):  I: –x, y, –z+3/2;  II: –x–1/2, y, z.

 3445 –1. d(NH3)

1625 –1  15 –1 ,

( ). I

,  [ 17, 18 ] -

[Ru(NO)(NH3)2Cl3], .

d(NH3)

 1620—1630 –1, I. -

-  [Ru(NO)(NH3)2Cl3], ,

. ,

( - ) [Ru(NO)(NH3)2Cl3] .

. 4, d(NH3)  1630 –1.

,

[ 24 ]. - - -

, - , - ,

, .

I II  Ru—Cl, -

,  (2,372(2) Å I, 2,353(1) Å II). ,

I -  Cl(2)—Ru(1)—N(NO),  (2,336(3) Å),

 Ru—Cl . -

,  [ 28 ]. 

II  Ru—Cl 

346 –1, I, , —  (  330  

 289 –1).  (330 –1), (Ru—

Cl ) II  16 –1, (Ru—Cl ), , -

 (  289 –1), — (Ru—Cl ).

 Ru—N(NH3)  2,093—

2,116 Å,  [ 29—32]. 

 Ru(1)—N  N—O II  1,722(6)  1,122(7) Å ,
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 4

( –1)

(H2O) (NH3) (NO)
d

(NH3)
s

(NH3) (NH3)

-[Ru(NO)(NH3)2Cl3] (I)  3290 

3240 

3195 

1882 1625 

1545 

1286 795 

761 

[RuNO(NH3)2Cl2H2O]Cl·H2O (II)

( - )

3445 3310 

3260 

3160 

1901 1640* 

1575 

1300 824 

784 

-[Ru(NO)(NH3)2Cl3]  3320 .

3270 

3190 

1884 1630 

1560 

1530 

1322 

1299 

1272 

813 

780 .

720 .

[RuNO(NH3)2Cl2H2O]Cl·H2O

( - ) [ 24 ]

3540 

3365 

3280 

3260 

3200 

3140 

1915 

1875 

1630* 

1550 

1335 

1315 

820 

780 

720 

(Ru—NO) (Ru—NO) (H2O) (Ru—NH3) (Ru—Cl ) (Ru—Cl )

-[Ru(NO)(NH3)2Cl3] (I) 606 587  484 330 289

[RuNO(NH3)2Cl2H2O]Cl·H2O (II)

( - )

603 583 522 481 346  

-[Ru(NO)(NH3)2Cl3] 605 590  490 .

477 

342, 

318, 

310

288

[RuNO(NH3)2Cl2H2O]Cl·H2O

( - ) [ 24 ]

620 610 510 

460 

490 .

480 

— — 

* d(HOH). 

 Ru(1)—N—O  175,4(6) .

. I  Ru(1)—N—O , 0,1 Å -

,  Ru(1)—N (1,844(13) Å)

,  N—O (0,966(15) Å) — , .

 [ 33 ] 

.

 Ru(1)  90 3,6 ( I) 5,3  ( II).

0,07 ( I)  0,16 Å ( II).  Cl–
II

.

I , 12  Ru Ru

5,761—6,607 Å.  N—H Cl (N Cl

3,36—3,43 Å),  Cl(1)  Cl(1 )

 N(1)  N(1 ).  Cl(2), -

 NO, -

 (  Cl(2) O(NO) 3,33 Å). 

I . 3, .
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. 3. I ( ) II ( )

. 3, II Y. -

II ,  7,96 Å.

xy  Ru 

5,611—5,987 Å. —H O

 2,66 Å. —H Cl -

 3,17 Å  N—H Cl  3,39—3,57 Å.

,  (NH4)2[Ru(NO)Cl5] -

 ( - ) [Ru(NO)(NH3)2Cl3], -

 [ 17 ].  ( 70 %) 

 2,5—3  330 C. -

 HCl -

-  [Ru(NO)(NH3)2Cl2

(H2O)]Cl H2O, - -

. .

. . . . -

, . . . .
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