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31P -

 [RuNO(NO2)4OHZn(T )3]—Py

. ,

. -

-  [RuNO(NO2)4OHZn(T )2Py]

, , -

2- - .

: , , ,

, .

 [RuNO(NO2)4OHML3]

(  = o, Ni, Zn, Cu; L =  ( ),  (Py)) [ 1—3 ] ,

-

 [ 2 ]. 

,

[RuNO(NO2)4OHM( )3]—Py.  

, , .

 Na2[RuNO(NO2)4OH] 2H2O  [RuNO(NO2)4OHZn(T )3] -

 [ 1, 4 ]. 

[RuNO(NO2)4OHZn(T )3] H2Cl2

 CH2Cl2.  30 .

 [RuNO(NO2)4OHZn(T )2Py].  Zn(NO3)2 6H2O (29,3 , 10–4 ),

Na2[RuNO(NO2)4OH] 2H2O (41,2 , 10–4 )  (83,8 , 3 10–4 )

 15  2 H2Cl2.  NaNO3 -

 0,17  0,8  CH2Cl2  30 . -

 5  54 -

 (52,3 %).  

 C41,5H37Cl1N6O12P2Zn1Ru1 , %:  46,3,  3,4, N 7,8. , %: C 46,6, H 3,7, 

N 7,7. 
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[RuNO(NO2)4OHZn(T )2Py] 0,5 2Cl2

- C41H36N6O12P2Ru1Zn1 0,5 2Cl2

 1075,60 

P-1

a, b, c, Å 12,1144(4),  12,9141(3),  17,5800(6) 

, , , . 69,731(1),  80,031(1),  66,176(1) 

V, Å3 2358,4(1) 

Z 2

d , / 3 1,515 

, –1 1,018 

, . 1,84—25,68 

 –14 < h < 13,  –15 < k < 15,  –21 < l < 21 

. / .  / Rint 18710 / 8908 / 0,0216 

 582 

R1 / wR2 (I > 2 ) 0,0387 / 0,1173 

R1 / wR2 ( ) 0,0522 / 0,1249 

GOOF 1,099 

max / min, e Å–3 0,887 / –0,548 

, 0,25 0,20 0,15 

, K 293 

 ( , –1): 3470 (OH), 1905 (NO), 1421, 1436 as(NO2), 1334, 1311 s(NO2), 1120 (PO), 

823, 819 (NO2).

, , -

. , -

, -

.
31  Bruker-MSL300 -

 127,47 .  90 -  20 

.

10 ,  — 25 . 31

 — 85 % 3 4.

.  Bruker 

Nonius X8 Apex CCD  100 K (MoK - , ,

, - ).  SADABS [ 5 ]. -

-

 SHELXTL [ 5 ]. -

. . -

DC (  776165).  

 [RuNO(NO2)4OHZn(T )3].
31  [RuNO(NO2)4OHZn(T )3]

,  ( -

 70  120 )  35,5  32 . .

 ( . 1). 

(28,7 . .)  (30 )  (1,5 10–4 —0,2 ).

, -
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[RuNO(NO2)4OHZn(T )3]

. 2.
( )

 Ru/Zn 

-

, . -

:

2 4 3 2 4 2[RuNO(NO ) OHZn(T ) ] [RuNO(NO ) OHZn(T ) ]  (1) 

2 4 2 2 4[RuNO(NO ) OHZn(T ) ] [RuNO(NO ) OHZn(T )] ,  (2) 

K1d K2d .

,

,  = (1 – c ) + 

+ ,  — 

;  = [L]/3C0 — . -

 (  [RuNO(NO2)4OHZn(T )n]

MLn)
2

0 3 2 3 1d 1d 2d  [ML ] [ML ] [ML]  [ML ](1 + / [L] / [L] )C K K K  (3) 

2
0 3 2 3 1d 1d 2d3   3[ML ] 2[ML ] [ML] [L]  [L] [ML ](3 + 2 / [L] / [L] ),C K K K  (4) 

 [L] 
2

0 1d 1d 2d

2
0 1d 1d 2d

3 [L] 3[L] 2 [L]

[L] [L]

C K K K

C K K K
 (5) 

0  (1)  (2).

, K1d K2d , -
2( ) . K1d

, 0( ) / ,b C

a = (  – ), 1d( )* /3,b K  [ 6 ] -

 ML3. K2d K1d.

 = 35,5 . ., K1d = 4,3 10–4, K2d = 2,0 10–3 -

0 — 

 0,2 . . ( . 2). -

 MLn  6,8 . .,

 [ 6—8 ]. -
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 [Zn(R3PO)4](ClO4)2  R3PO + –

31P  20 . . [ 6 ].  

 [ 1 ],  Zn2+ -

- ,  N,O -

 NO2 2 .

[RuNO(NO2)4OHZn(T )n] (n = 1, 2) 

 Zn2+. ,

(K1d < K2d)  [RuNO(NO2)4OHZn(T )] 

Zn2+,  4.

2 4 3 2 4 2[RuNO(NO ) OHM(TO ) ] [RuNO(NO ) OHM(TO ) ] O  (6) 

(  — ;  = u, Co, Zn),  [ 9 ] 

,  (1,5—2,8) 10–2,

K1d, . -

, .

 [RuNO(NO2)4OHMZn(T )3]—[RuNO

(NO2)4OHZnPy3].  [RuNO(NO2)4OHMZn(T )3]
31P  200- -

, -

. ,

:

2 4 3 2 4 2[RuNO(NO ) OHZn(T ) ] Ry [RuNO(NO ) OHZn(T ) Ry] ,  (7) 

2 4 2 2 4 2[RuNO(NO ) OHZn(T ) Ry] Ry [RuNO(NO ) OHZn(T )Ry ] ,  (8) 

2 4 2 2 4 3[RuNO(NO ) OHZn(T )Ry ] Ry [RuNO(NO ) OHZnRy ]  (9) 

K1—K3. -

— Py  (1), (2) , K1d, K2d,

.  (K1 = 29,0, K2 = 1,1, K3 = 0,13) -

 0,3 . . ( . 3).  (1)  (2) 

 10 % Py < 0,5C0, Py > C0

. -

 ( 3 = K1 K2 K3 = 4,2 > 1) , -

. 3.  ( -

)

 [RuNO(NO2)4

                            OHZn(T )3]

. 4.  [RuNO(NO2)4

OHZn(T )nPy3–n] (n = 0—3 

) -
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. 5. -  [RuNO(NO2)4

                OHZn(T )2Py].

 RuZnL3 .

K1—K3 -

n  [RuNO(NO2)4

OHZn(T )nPy3–n] (n = 0—3) 

 ( . 4). 

n = 2  (  70 %) 

CPy/C0  1 

.  10-

[RuNO(NO2)4OHZn(T )Py2] (  40 %),  [RuNO

(NO2)4OHZn(T )2Py]  [RuNO(NO2)4OHZnPy3]. n = 1 -

 — -

Py/C0 = 10—15 

, .

n = 0  (> 10 %)  6-

, Py/C0 > 100  [RuNO(NO2)2OHZnPy3] -

 (> 90 %).

-  [RuNO(NO2)2OHZn(T )2Py]. -

 ( . 5), ,

- - .

 ( ),  4+2  

.  (Zn—N, Zn—OH, Zn—OP) -

 2,011(2)—2,063(4) Å,  Zn—ONO  2,354(2)  2,295(1) Å,

 L—Zn—L (L — )  90

(93,6(1)—98,4(1) ).  Zn—OP (2,021(2)  2,042(2) Å) , -

 (1,995 Å),  Zn—N (2,063(4) Å) -

 (2,120 Å).  Zn—Ru -

 (3,378(2) Å) -

 (3,383 Å  3,376(4) Å — ).

 [RuNO(NO2)2OHZn(T )2Py] - -

.  [RuNO(NO2)2OHZn(T )3] - -

 [RuNO(NO2)2OHZnPy3] - (1894, 1905, 

1909 –1) -  (3464, 3470, 3481 –1) -

. -

,  (1589 –1) -

 (1608 –1),  (1591 –1)

 (1609 –1) .
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