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 (295 K) 

, -

(III) [(C6H5)4P][Ni(B9C2H11)2] CCl4. :

C29H42B18PCl4Ni, M = 816,69, , . . P2/ ; -

: a = 13,5873(6), b = 7,1475(2), c = 20,7829(8) Å,  = 94,4595(13) , V =

= 2012,2(2) Å3, Z = 2, d  = 1,348 / 3. -

 (

) R1 = 0,0466  3055 Ihkl  2 I

23655  5618 Ihkl (  Bruker X8 APEX, MoK ).

: - (12), -

(III), , , -

.

, -

 |B9C2Hx|, x = 10—12 [ 1—4]. 

 — ,  ( 6 5)4
+ (  Ph4P

+), -

- (12) —  [Ni(B9C2H11)2]
–. -

 CCl4

 [Ph4P]+{Ni[ - 5-(3)-1,2-B9C2H11]2} CCl4, I, -

 [ ](1+){3,3 - - -[ 5-1,2- -(3)-

(III)- - ]}(1–)- - . -

 [ 5 ] -  [(3)-1,2-B9C2H11]
2  — -

,  [Dcb]2 , -

(III)  [NiDcb2] .

 Ph  [Dcb]2 ,

 [NiIIIDcb2] .

, , ,

, ,  [ 6, 7 ].  — -

I.

. I —  [Ph4P][NiDcb2] II

 [NiDcb2] -

 4,5  [Ph4P]+

Cs[NiDcb2] + [Ph4P]Br = [Ph4P][NiDcb2]  + CsBr    (1)

 70 C , -

.  Cs[NiDcb2] III -
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 1

,

[(C6H5)4P][Ni(B9C2H11)2] CCl4

- C29H42B18Cl4NiP

816,69

, K 293(2)

, Å 0,71073

2/

: a, b, c, Å;

, .

13,5873(6),  7,1475(2),  20,7829(8);

94,4595(13)

, Å3 2012,2(2)

Z 2

 ( .), / 3 1,348

, –1 0,812

, 0,047  0,089  0,754

, . 1,50—31,54

23655

5618 [R(int) = 0,0400]

327

F 2 1,044

R-  [I > 2 (I )] R1 = 0,0466,  wR2 = 0,1177

R-  ( ) R1 = 0,1124,  wR2 = 0,1569

0,0007(8)

, Å–3 0,400  –0,465

 CCDC 668310

,  [ 5, 8, 9 ].  [NiDcb2]

 [NiIVDcb2]
0  Na2SO3.  (1)

- II. -

 CaCl2. II , ,

. II 89 %

III. II , , , , ,

, HCl3, CH2Cl2, l4.

 [Ph4P][NiIIIDcb2] CCl4 I -

II  CH2Cl2—CCl4 -

2Cl2 (T  = 40,8 C).

I

( ) , , ,  2,5 ./ ,

 0,03 , ,  Al2O3.

Bruker X8 APEX  [ 10 ]. -

 (  SIR-97 [ 11 ]) -

F 2

 SHELXL-97 [ 12 ].  H -

. -

, ,

. 1,  — 

. 2  3. 
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 2

d, Å [(C6H5)4P][Ni(B9C2H11)2] CCl4

d d d d

Ni—B(11) 2,114(3) P—C(1) 1,796(3) B(2)—B(3) 1,769(6) B(5)—B(9) 1,757(6)

Ni—B(11)#1 2,114(3) P—C(1)#2 1,796(3) B(2)—B(11) 1,773(5) B(5)—B(10) 1,759(6)

Ni—C(8A) 2,120(3) P—C(7) 1,796(3) B(2)—B(6) 1,775(6) B(6)—B(11) 1,758(6)

Ni—C(8A)#1 2,120(3) P—C(7)#2 1,796(3) B(3)—C(7A) 1,726(5) B(6)—B(10) 1,776(6)

Ni—B(9) 2,133(4) B(1)—B(3) 1,734(6) B(3)—C(8A) 1,729(5) C(7A)—C(8A) 1,632(4)

Ni—B(9)#1 2,133(4) B(1)—B(6) 1,758(6) B(3)—B(4) 1,754(6) C(7A)—B(11) 1,683(5)

Ni—C(7A) 2,150(3) B(1)—B(5) 1,765(6) B(4)—C(8A) 1,703(5) C(8A)—B(9) 1,724(5)

Ni—C(7A)#1 2,150(3) B(1)—B(2) 1,766(7) B(4)—B(5) 1,754(7) B(9)—B(10) 1,726(6)

Ni—B(10) 2,151(4) B(1)—B(4) 1,780(7) B(4)—B(9) 1,770(6) B(10)—B(11) 1,764(6)

Ni—B(10)#1 2,151(4) B(2)—C(7A) 1,696(5) B(5)—B(6) 1,742(8)

. :  #1 –x+2, –y, –z;  #2 –x+1, y, –z+1/2.

 3

, .  [(C6H5)4P][Ni(B9C2H11)2] CCl4

 PPh4 B(1)—B(2)—B(6) 59,5(3) B(5)—B(6)—B(1) 60,6(3)

C(7)—P—C(7)#2 106,53(18) C(7A)—B(2)—B(11) 58,0(2) B(1)—B(6)—B(2) 60,0(2)

C(7)—P—C(1)#2 111,01(13) B(6)—B(2)—B(11) 59,4(2) B(10)—B(6)—B(11) 59,9(2)

C(7)#2—P—C(1)#2 110,51(13) C(7A)—B(3)—C(8A) 56,4(2) B(2)—B(6)—B(11) 60,2(2)

C(7)—P—C(1) 110,51(13) C(7A)—B(3)—B(2) 58,1(2) C(8A)—C(7A)—B(3) 61,9(2)

C(7)#2—P—C(1) 111,01(13) B(1)—B(3)—B(2) 60,5(3) B(2)—C(7A)—B(3) 62,2(2)

C(1)#2—P—C(1) 107,30(18) C(8A)—B(3)—B(4) 58,5(2) B(2)—C(7A)—B(11) 63,3(2)

C(6)—C(1)—P 122,6(2) B(1)—B(3)—B(4) 61,3(3) C(7A)—C(8A)—B(3) 61,7(2)

C(2)—C(1)—P 118,3(2) C(8A)—B(4)—B(3) 60,0(2) B(4)—C(8A)—B(3) 61,5(2)

C(8)—C(7)—P 122,4(2) B(3)—B(4)—B(1) 58,8(2) B(4)—C(8A)—B(9) 62,2(2)

C(12)—C(7)—P 117,8(3) B(5)—B(4)—B(1) 59,9(3) B(10)—B(9)—B(5) 60,7(3)

 [Ni(B9C2H11)2] C(8A)—B(4)—B(9) 59,5(2) C(8A)—B(9)—B(4) 58,3(2)

B(6)—B(1)—B(5) 59,3(3) B(5)—B(4)—B(9) 59,8(2) B(5)—B(9)—B(4) 59,6(2)

B(3)—B(1)—B(2) 60,7(2) B(6)—B(5)—B(10) 61,0(3) B(5)—B(10)—B(6) 59,0(3)

B(6)—B(1)—B(2) 60,5(3) B(6)—B(5)—B(1) 60,2(3) B(5)—B(10)—B(9) 60,5(3)

B(3)—B(1)—B(4) 59,9(2) B(1)—B(5)—B(4) 60,8(3) B(6)—B(10)—B(11) 59,6(2)

B(5)—B(1)—B(4) 59,3(3) B(10)—B(5)—B(9) 58,8(2) B(10)—B(11)—B(6) 60,5(2)

C(7A)—B(2)—B(3) 59,7(2) B(4)—B(5)—B(9) 60,6(2) C(7A)—B(11)—B(2) 58,7(2)

B(3)—B(2)—B(1) 58,7(2) B(5)—B(6)—B(10) 60,0(3) B(6)—B(11)—B(2) 60,3(2)

. :  #2 –x+1, y, –z+1/2.

 (CCDC 668310) 

http://www.ccdc.cam.ac.uk/products/csd/request/.

. I -

. I , - : -

 Ph4P
+,  [Ni(Dcb2)]

–  CCl4

1:1:1.  Ni , -

 CCl4 -
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, . . 2.

. -

. 1.

 Ph4P
+

I -

,  P—C  1,796(3) Å,  CPC 

106,5(2)—111,0(1) ,  109,5 .  C—C  CCC -

 1,358(5)—1,390(4) Å  119,1(3)—120,7(4) , -

 1,377 Å  120,0 . Ph- ,

1 (  C(1) C(6)) 2 (C(7) C(12))  0,006  0,001 Å.  P 

 Ph- , 1 2  0,002  0,020 Å.

 Ph-  112,7 ( . 1, 2), 82,7 ( . 1, 3 (C(1A)

C(6A)), 63,6 (1, 4 (C7B, C8B, C9A C12A)), 63,6 (2, 3), 77,7 (2, 4)  112,7  (3, 4).

, -

 [Ph4P]2[Hg(SCN)4] [ 13 ], [Ph4P]+(C12N4H4)2  [ 14 ], [Ph4P]+[( -

C5H5)Mo{S2C2(CN)2}2]
– [ 15], [Ph4P]+[PtCl3(C4H8O2)]

– [ 16 ].

,  Ni.

 {C2B3}  Ni 5- .

 10,  — .

-  C—C  [Dcb]2–

,  {C2B3}.

Ni ,  1,564 Å.  {C2B3}

:  C(7A) B(10)

 2,7 .  B(2)—B(3)—B(4)—B(5)—B(6) 

 B(3) B(5),

2,5 .  {C2B3}

0,019 Å [  B(11)]. -

 [Dcb]2–  1,1 . ,  Ni—B

 Ni—C (Ni(1)—B(11) = 2,114(3), Ni(1)—B(9) = 2,133(4), Ni(1)—C(7A) = 2,150(3) Å),

 B (0,88 Å) ,  C (0,77 Å).

 Ni 

2,114(3)—2,151(4) Å.

 [NiDcb2]
– , ,  [Me4N]+ [ 17 ], [C6H4S4]

+ (refcode YEDVIM,

CBSD), [H(1,10—C12H8N2)2]
+ [ 2 ], —

— .  C  —C2—

1,632(4) Å.  B—B  B—C  1,726(6)—1,780(7)

 1,683(5)—1,729(5)  1,760(6)  1,710(5) Å .

. 1.

[(C6H5)4P][Ni(B9C2H11)2] CCl4 -

: a — 

Ph4P
+,  —  [NiDcb2] . -

 50%- -
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. 2.  [(C6H5)4P][Ni(B9C2H11)2] CCl4:  (010) — ,

                                                                       (001) — 

 CCl4 :  C—Cl  ClCCl

 1,741(3)—1,748(3) Å ( . 1,745 Å)  109,29(7)—109,87(29)  ( .

109,5 ).

 Ni I  7,1475 Å
b .

Ni  CCl4:  C(13) 

5,706 Å.

7,067 Å.

. 2 

 (010)  (001). ,

 C(9)H(9)…H(1B)B(1) (1–x, –y, –z),  2,42 Å, - - -

 (2,40 Å).

-

 70—120 C. -

,  CCl4.

. . . . . . . . . . -

, . . ,

. . . . .
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