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 (1) ,  [ 1 ].

( )  1,2,3,4- -1,2,3,4- -

 (2). 4 (32,3 ),  (64,6 ),  (32,6 )

 8—10  (32,7 ). -

 15—30 C 4 ( 1—1,5 ), -

 15 . - 2 -

.  195—

208 C. 1H (D2O), : 1,67—1,78 (m, 24 H, (CH2)3), 3,16—3,19 (m, 16 H, N(CH2)2),
31P, :

123.  (KBr, / –1): 2612, 2472 (HN+), 659, 565 (P(S)S).  (%): C 33,45, H 6,49, N 7,54,

P 16,75, S 34,99. C20H48N4P4S8.  (%): C 33,15, H 6,6, N 7,7, P 17,1, S 35,3. 

 Bruker MSL-400 (162,0 , 1 )  Bruker -100

(36,48 , 31 ).

1 2 -

 Enraf-Nonius CAD-4  20 C, -

, /2 - ,  — , 1—16,4 ./ ; -

 MolEN [ 2 ] -

 AlphaStation 200. 

. .

 SIR [ 3 ] , -

 c  SHELXL-97 [ 4 ], WinGX [ 5 ].

, -

1 -

2. , -

. 1, 

 1

1 2

4(C4H10NH2)
+(P4S8)

–4 4(C5H10NH2)
+(P4S8)

–4

676,94 724,98

, K 293 293

, , Å CuK ,  = 1,54184

P21/n P-1

a, b, c, Å 11,175(1), 11,149(2), 13,915(1) 12,088(2), 12,360(2), 12,288(2)

, , , . 90, 100,216(8), 90 90,72(1), 93,98(1), 111,57(1)

, Å3 1706,2(4) 1701,8(5)

Z 2 2

d , / 3 1,32 1,42

, –1 6,73 6,79

, , . 4,69  64,89 3,61  74,24

h, k, l –12 h  12, –13 k  12,

0 l  15

–15 h  14, 0 k  15,

–15 l  15

Ihkl . / Ihkl . 5046 / 2689 7227 / 6892

GOOF 2
hklF 1,056 1,052

R(I > 2 I ) 0,058 0,040

R(I ) 0,061 0,047

183 518

2494 6105



1013

 2

 d, Å , . 1 2

d d d

1 2

P2—P11 2,290(1) P1A—P2A 2,2883(9) P2A—S4A 1,965(1)

P1—P2 2,288(1) P1A—P2A2 2,2997(9) P2A—S3A 1,998(1)

P1—S1 1,969(1) P1B—P2B 2,2876(9) P1B—S1B 1,962(1)

P1—S2 1,973(1) P1B—P2B3 2,297(1) P1B—S2B 1,992(1)

P2—S4 1,968(1) P1A—S2A 1,979(1) S3B—P2B 1,989(1)

P2—S3 1,993(1) P1A—S1A 1,986(1) S4B—P2B 1,978(1)

S1—P1—S2 119,14(5) S2A—P1A—S1A 119,06(4) S4A—P2A—S3A 117,89(4)

S1—P1—P2 110,68(5) S2A—P1A—P2A 109,73(4) S4A—P2A—P1A 111,00(4)

S2—P1—P2 110,90(5) S1A—P1A—P2A 110,71(4) S3A—P2A—P1A 110,59(4)

S4—P2—S3 117,83(5) S1B—P1B—S2B 118,46(4) S4B—P2B—S3B 118,75(5)

S4—P2—P1 112,40(4) S1B—P1B—P2B 111,68(4) S3B—P2B—P1B 112,29(4)

S3—P2—P1 110,32(4) S2B—P1B—P2B 110,23(4)

S4—P2—P11 112,85(5) S1B—P1B—P2B3 112,60(4)

S3—P2—P11 109,75(4) S2B—P1B—P2B3 110,28(4)

P1—P2—P11   90,39(3) P2B—P1B—P2B3   90,03(3)

. : 1 1–x, 1–y, 1–z ; 2 1–x, –y, –z; 3 –x, 1–y, 1–z.

 — . 2. -

 PLATON [ 6 ].

1 2 -

 (http://www.ccdc.cam.ac.uk; 

CCDC 296387, 296388 ).
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 N—H…S. 

 ( ) -

 — - ,

10-1 ( . 2, ).

…S  2,39—2,83 Å,  N…S  3,290(3)—

3,564(4) Å. -

 ( . . 2, ) ,

 H…S, 

. , -

 (

 3,94 Å, - -

 0,4 Å). , 1 -

, -

.

( )  1,2,3,4- -1,2,3,4- -

 (2). 2

-

 ( . 3). , -

 1:4. .

- -

-  ( . . 4, ), -

 1-10, …S  2,48—2,82 Å,  N…S

 3,297(3)—3,460(3) Å. -
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 ( . . 4, ).
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 (  05-03-33008  03-03-33076).
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