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 [Pb(Phen)(i-Bu2PS2)]2 (I)

 [Pb(2,2 -Bipy)(i-Bu2PS2)]2 (II). 

 (  X8 APEX, MoK - , 6392 Fhkl,
R = 0,0233 I  3937 Fhkl, R = 0,0252 II). I : a = 10,2662(3),

b = 12,3037(2), c = 14,8444(4) Å;  = 92,054(1),  = 103,473(1),  = 105,561(1) ,

V = 1746,89(8) Å3, Z = 2,  = 1,532 / 3, P 1 . II

: a = 9,3462(3), b = 26,3310(12), c = 28,5345(13) Å;  = 96,436(1) ,

V = 6977,9(5) Å3, Z = 8,  = 1,489 / 3, P21/n. -
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.
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 PbS  — -
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 Pb—S [ 3, 4 ]. ,

 Pb(II) [ 5 ]  Pb(II) [ 6, 7 ]. -

 PbS  Pb(II) -

-  Pb(i-Bu2PS2)2

 [ 8 ].  — -

 Pb—S.

 [ 9, 10 ].

 —  Pb(II)

i-Bu2PS2  1,10-  (Phen)  2,2 - -

 (2,2 -Bipy), ,
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 Pb(i-Bu2PS2)2,  [ 8 ], Phen H2O -

. . . , 2,2 - Bipy  Merck, CHCl3 . . , . .

[Pb(Phen)(i-Bu2PS2)2] (I).  0,31  (0,5 ) Pb(i-Bu2PS2)2  7  CHCl3

 0,10  (0,5 ) Phen H2O

 5  CHCl3.

. , -

 CHCl3, .  0,31  (80 %). T  136—

138 C. , %: C 41,9, H 5,3, N 3,4, Pb 26,0.  C28H44N2S4P2Pb , %: C 41,7,

H 5,5, N 3,5, Pb 25,7.

 (KBr, , –1): 413, 538, 599 (PS2 ), 634, 721, 757, 809, 847, 1046, 1065, 1101, 1140,

1162, 1203, 1221, 1342, 1363, 1397, 1423, 1463, 1510, 1569, 1587, 1621, 1811, 2612, 2952, 3466.

[Pb(2,2 -Bipy)(i-Bu2PS2)2] (II).  0,31  (0,5 ) Pb(i-Bu2PS2)2

5  EtOH  10 

0,23  (1,5 ) 2,2 -Bipy  5 . -

. - -

, i-PrOH,

.  0,23  (69 %). T  62—63 C. , %:  39,6, H 5,5, N 3,5, Pb

27,4.  C26H44N2P2S4Pb , %: C 39,9, H 5,7, N 3,6, Pb 26,5.

 (KBr, , –1): 540, 600 (PS2 ), 625, 641, 710, 768, 810, 845, 1009, 1065, 1105, 1165,

1246, 1277, 1315, 1364, 1380, 1395, 1436, 1472, 1488, 1590, 2869, 2929, 2954, 3466.

.
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4000 –1  Scimitar FTS2000.
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,  (MoK - ,  = 0,71073 Å, -
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I II
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F 2 -

 SHELX-97 [ 11 ].  H -

. -

. 2  3. , , -

 ( DC-649217, 649218) .
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, I II

I II

C28H44N2P2PbS4 C26H44N2P2PbS4

806,02 782,00

P 1 21/n

a, b, c, Å
, , , .

10,2662(3), 12,3037(2), 14,8444(4)

92,054(1), 103,473(1), 105,561(1)

9,3462(3), 26,3310(12), 28,5345(13)

96,436(1)

V, Å3 1746,89(8) 6977,9(5)

Z; , / 3 2;   1,532 8;   1,489

, –1 5,179 5,184

, 0,46  0,16  0,12 0,55  0,11  0,05

, , . 2,12—26,50 1,63—25,00

. / . -

, R(int)

12673 / 7104,

0,0154

37624 / 12269,

0,0338

I > 2 (I ) 6392 9017

381 702

GOOF F 2 1,079 1,020

R- , I > 2 (I )

R1

wR2

0,0233

0,0623

0,0313

0,0691

R-  ( Ihkl)

R1

wR2

0,0287

0,0641

0,0581

0,0767

 2

 d, Å , . I

d d d

Pb(1)—N(2f) 2,534(3) N(1f)—C(5f) 1,351(4) C(8f)—C(9f) 1,360(5)

Pb(1)—N(1f) 2,656(3) N(2f)—C(10f) 1,330(4) C(9f)—C(10f) 1,383(5)

Pb(1)—S(2) 2,955(1) N(2f)—C(6f) 1,367(4) C(11f)—C(12f) 1,342(6)

Pb(1)—S(4) 2,993(1) C(1f)—C(2f) 1,386(6) P(1)—C(11) 1,815(4)

Pb(1)—S(1) 3,040(1) C(2f)—C(3f) 1,359(6) P(1)—C(51) 1,828(4)

Pb(1)—S(3) 3,206(1) C(3f)—C(4f) 1,409(5) P(2)—C(52) 1,816(4)

Pb(1)—S(3) 3,364(1) C(4f)—C(5f) 1,412(4) P(2)—C(12) 1,820(4)

S(1)—P(1) 2,004(1) C(4f)—C(11f) 1,430(6) C(11)—C(21) 1,535(6)

S(2)—P(1) 2,011(1) C(5f)—C(6f) 1,445(4) C(51)—C(61) 1,524(8)

S(3)—P(2) 2,002(1) C(6f)—C(7f) 1,400(4) C(12)—C(22) 1,533(6)

S(4)—P(2) 2,005(1) C(7f)—C(8f) 1,399(5) C(52)—C(62) 1,524(6)

N(1f)—C(1f) 1,328(4) C(7f)—C(12f) 1,424(5)

N(2f)—Pb(1)—N(1f) 63,80(8) C(1f)—N(1f)—Pb(1) 124,5(2) C(11)—P(1)—S(2) 108,6(1)

S(2)—Pb(1)—S(4) 79,74(3) C(5f)—N(1f)—Pb(1) 116,9(2) C(51)—P(1)—S(2) 108,1(1)

S(2)—Pb(1)—S(1) 67,73(3) C(10f)—N(2f)—C(6f) 118,2(3) S(1)—P(1)—S(2) 112,63(6)

S(4)—Pb(1)—S(1) 146,60(3) C(10f)—N(2f)—Pb(1) 120,8(2) C(52)—P(2)—C(12) 105,9(2)

P(1)—S(1)—Pb(1) 85,67(4) C(6f)—N(2f)—Pb(1) 120,6(2) C(52)—P(2)—S(3) 107,7(1)

P(1)—S(2)—Pb(1) 87,90(4) C(11)—P(1)—C(51) 109,1(2) C(12)—P(2)—S(3) 111,8(1)

P(2)—S(4)—Pb(1) 91,23(4) C(11)—P(1)—S(1) 108,1(1) C(52)—P(2)—S(4) 111,1(1)

C(1f)—N(1f)—C(5f) 118,2(3) C(51)—P(1)—S(1) 110,1(1) C(12)—P(2)—S(4) 107,1(1)

S(3)—P(2)—S(4) 113,03(6)
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d d d

Pb(1)—N(1p) 2,503(4) S(1)—P(1) 2,014(3) P(2)—C(52) 1,794(7)

Pb(1)—N(2p) 2,584(4) S(2)—P(1) 2,004(2) P(2)—C(12) 1,826(7)

Pb(1)—S(2) 2,924(2) S(3)—P(2) 2,003(2) N(1p)—C(1p) 1,335(7)

Pb(1)—S(1) 2,961(1) S(4)—P(2) 2,000(2) N(1p)—C(5p) 1,356(7)

Pb(1)—S(3) 3,065(2) P(1)—C(51) 1,796(7) N(2p)—C(10p) 1,321(7)

Pb(1)—S(4) 3,167(2) P(1)—C(11) 1,826(6) N(2p)—C(6p) 1,340(6)

N(1p)—Pb(1)—N(2p) 64,2(1) C(51)—P(1)—C(11) 101,9(3) C(52)—P(2)—C(12) 107,5(4)

S(2)—Pb(1)—S(1) 69,35(5) C(51)—P(1)—S(2) 111,9(3) C(52)—P(2)—S(4) 112,6(3)

N(1p)—Pb(1)—S(3) 85,1(1) C(11)—P(1)—S(2) 111,6(3) C(12)—P(2)—S(4) 106,6(2)

N(2p)—Pb(1)—S(3) 72,3(1) C(51)—P(1)—S(1) 109,4(3) C(52)—P(2)—S(3) 106,7(2)

S(2)—Pb(1)—S(3) 147,40(4) C(11)—P(1)—S(1) 108,5(3) C(12)—P(2)—S(3) 109,9(3)

S(1)—Pb(1)—S(3) 139,99(5) S(2)—P(1)—S(1) 112,9(1) S(4)—P(2)—S(3) 113,4(1)

 2

d d d

Pb(2)—N(3p) 2,515(4) S(5)—P(3) 1,996(2) P(4)—C(14) 1,821(6)

Pb(2)—N(4p) 2,571(4) S(6)—P(3) 2,014(2) P(4)—C(54) 1,831(6)

Pb(2)—S(5) 2,948(1) S(7)—P(4) 2,011(2) N(3p)—C(11p) 1,340(6)

Pb(2)—S(6) 2,979(1) S(8)—P(4) 2,001(2) N(3p)—C(15p) 1,358(7)

Pb(2)—S(7) 3,027(1) P(3)—C(13) 1,813(6) N(4p)—C(20p) 1,328(7)

Pb(2)—S(8) 3,149(2) P(3)—C(53) 1,814(5) N(4p)—C(16p) 1,339(7)

N(3p)—Pb(2)—N(4p) 64,0(1) C(13)—P(3)—C(53) 101,9(3) C(14)—P(4)—C(54) 108,1(3)

S(5)—Pb(2)—S(6) 68,94(4) C(13)—P(3)—S(5) 110,5(2) C(14)—P(4)—S(8) 107,8(2)

N(3p)—Pb(2)—S(7) 84,3(1) C(53)—P(3)—S(5) 111,6(2) C(54)—P(4)—S(8) 111,4(2)

N(4p)—Pb(2)—S(7) 73,3(1) C(13)—P(3)—S(6) 109,2(2) C(14)—P(4)—S(7) 109,0(3)

S(5)—Pb(2)—S(7) 146,73(4) C(53)—P(3)—S(6) 109,4(2) C(54)—P(4)—S(7) 106,9(2)

S(6)—Pb(2)—S(7) 141,89(4) S(5)—P(3)—S(6) 113,53(9) S(8)—P(4)—S(7) 113,48(9)

 Pb(i-

Bu2PS2)2  Phen  2,2 -Bipy. II -

 2,2 -Bipy.

I II -

,  ( . 1).

 Pb I ( . . 1, )  N -

-  Phen  Pb—N = 2,534(3), 2,656(3) Å  S

- i-Bu2PS2 , -

 PbN2C2  PbS2P.  Pb—S 

 S  (  2,993(1)—3,040(1) Å),  S(3) 
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. 1. I II :  —

                                                I,  — II

 Pb  3,206(1) Å ( . . 2).  PbS2P

 Pb{(i-PrO)2PS2}2,  Pb—S  2,761  3,232 Å [ 12 ], 

Pb(Et2PS2)2  Pb—S,  2,749  3,196 Å [ 13 ].

 Pb ,  (4S+2N), . .

, , - , -

 Pb(II). 

 Pb, 

 Pb  —  S(3) ,

Pb—S,  3,364 Å ( . 2, ).  (5S+2N)  Pb 

 S(1)S(2)S(3)S(4)N(1f) 

 N(2f)  S(3) . -

 PbN2S4+1.  S 

0,003 Å,  N(1f).  Pb(1) 

 0,264 Å  S(3) .

N(2f)Pb(1)S(3)  172,3 .

I II ( . . 1, )

 Pb(2,2 -Bipy)(i-Bu2PS2)2,

I,

( . . 3).  Pb II

N -  2,2 -Bipy  S - -

i-Bu2PS2 .  Pb—S -

 2,924(2)—3,065(2) Å,  — S(4)  S(8) —  Pb 

3,149(2)  3,167(2) Å ( . . 3).  Pb—S  S(3)  S(7) -

 3,431  3,415 Å ( . . 2, ). I, -

 Pb,  Pb ,

.

N(1p)Pb(1)S(7)  N(3p)Pb(2)S(3)  156,7  157,6 .

 P I II ,

P—S  1,996—2,014 Å,  P—C —  1,794—1,828 Å
( . . 2, 3).

,  PbS2P I II, -

, . ,  SPbS
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. 2. I — , II — 

 SPS I  25,8  27,8 .

II  (  21,4  9,5 ),

 (  3,5  1,7 ).

, -

 0,032 Å.  PbN2C2:

 0,029 Å I  0,037, 0,034 Å II.

 2,2 -Bipy  C(5p)—C(6p)  C(15p)—C(16p) 

.  3,5

,  9,5 .

 Pb  S I

II  ( I)

( II)  ( . . 2).  Pb Pb -

,  4,443 Å I  4,653 Å II, , - - , . .

 Pb .  Pb 

 S(3)—S(3) I  S(3)—S(7) II.

I -

 C , -

: C(10f) C(12f) = 3,357(5), C(9f) C(11f) = 3,391(6), C(6f) C(8f) = 3,395(4) Å.

d = 3,33 Å ,  Phen —

r = 4,75 Å. — -

 Phen  [ 17, 18 ]. 

r (

 Phen -

),  3,39 Å ( . 4, ).

II , -

, , — -

. , -

. -

 (C(9p) C(18p) = 3,539, C(10p) C(18p) = 3,553, C(8p) C(19p) = 3,571,
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. 3. I  [001] — ,

                                                          II  (100) — .
, ,  (001)

C(8p) C(20p) = 3,590 Å) ,

a.

. 3,  ( I) -

 (001) . 3,  ( II)  [100]. 

— -  Phen I

( . 4) II ( . 5). 

,  [110] I -

 [100] — II. ,

S(4) C(11f) = 3,703, C(2f) C(2f)  = 3,316 Å ( I)  S(6) C(2p) = 3,642, S(4) C(12p) =

= 3,768 Å ( II), ,  (001).

. 4. I, — -
 Phen, — ,  Phen- I

                                              — 
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. 5. II, -

, — , -

                                  II  — 

 Pb(i-Bu2PS2)2 [ 8 ] ,

 Pb…S (3,220—3,538 Å) -

. , -

 Phen  2,2 -Bipy  Pb(i-Bu2PS2)2 I

II, .

 Pb(Ph2PS2)2

Pb S = 3,270 Å ,  — 3,448 Å — -

.

 Pb(II), 

 [ 8, 15 ],  [ 12—14, 16 ], -

, ,

 Pb(II), -

,  Pb S. -

, -

- - .

,  Pb(i-Bu2PS2)2,

.

. .  Pb(II).
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