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 1

I II

I II

- C5H11NO3 C10H25N2NiO8,50

133,15 368,03

, 0,37 0,22 0,06 0,405 0,140 0,110

21/ 212121

a, b, c, Å 4,7026(3), 8,9659(6), 5,3636(9) 9,1063(4), 12,0840(4), 28,0614(13)

, , , .  = 92,694(5)

V, Å3 647,06(7) 3087,9(2)

Z 4 8

, / 3 1,367 1,583

, –1 0,112 1,300

F(000) 288 1560

, K 295(2) 120(2)

- -

,

.
2,63 – 26,36 1,45 – 27,50

–5 h 5, –10 k 11, –19 l 18 –11 h 11, –15 k 14, –36 l 20

3113 11515

1300 (R(int) = 0,0204) 5744 (R(int) = 0,034)

 c I > 2 (I ) 909 4527

126 388

GOOF 1,000 1,039

R[I > 2 (I )] R1 = 0,0307 , wR2 = 0,0618 R1 = 0,0631, wR2 = 0,1497

R ( ) R1 = 0,0504 , wR2 = 0,0652 R1 = 0,0855, wR2 = 0,1630

-

 (min/max), e/Å3 –0,143/0,111 –0,652/0,861

10,52. 

.

 [ 20 ].

 N-(2- )- - (II) [Ni(He-ala)2].  2,4 

(0,018 ) N-(2- )- - , 6  (0,021 ) (NiOH)2CO3 4H2O  20 

 48 , -

 (3 5 ). -

. , %:  33,49; H 7,02; N 7,55; Ni 15,87.

 C10H22N2O6Ni 2H2O, %:  33,28; H 7,21; N 7,76; Ni 16,29.

I

Xcalibur 3, D  (  MoK , ,

295(2) K, - , 2  = 52 ). -

 SHELXS-97 [ 8 ]  SHELXL-97 [ 8 ] -

 ( ) R = 0,0307 (wR(F 2) = 0,0618)

 909 F 2  2 .

.

II  [ 7 ]

 Bruker X8 Apex, D  ( Mo, -

, 120(2) K, - , 2  = 55 ). -

 (SADABS, Bruker, 2005). 

 SHELXS-97 [ 8 ]  SHELXL-97 [ 8 ]  -
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 2

( 104) (Å2 103) I II

x y z U * x y z U *

I

O2 4603,0(19) 7990,2(9) 2127(5) 38,9(3) H3B –390(3) 4765(15) 2192(8) 40(3)

N1 2488(2) 5612,6(12) 3046(6) 30,1(3) H4A –660(3) 4936(15) 3786(8) 44(4)

O3 2356(2) 8139(10) 4163,3(7) 44,8(3) H2A 1270(3) 5769(14) 941(9) 45(4)

O1 4709(2) 7829,4(10) 692,4(6) 52(3) H2B 3870(3) 5071(16) 1426(7) 41(4)

C3 666(3) 5675,4(16) 2228,6(8) 33,8(3) H4B 2250(3) 5241(14) 4331(8) 42(4)

C2 2446(3) 5863,1(15) 1441,6(9) 35,4(3) H1A 3610(3) 6452(17) 3052(8) 47(4)

C1 4019(2) 7335,5(13) 1410,2(8) 31,2(3) H1B 3680(3) 4721(19) 3012(9) 60(4)

C4 917(3) 5609,8(15) 3869(9) 37,6(3) H3 3220(3) 7890(18) 4679(12) 74(6)

C5 0(3) 7160,7(15) 4098,1(10) 40,1(3) H5A –1310(3) 7565(14) 3637(9) 42(4)

H3A –630(3) 6517(14) 2287(7) 32(3) H5B –910(3) 7110(13) 4642(9) 41(3)

II

Ni1 9734,7(9) 673,5(7) 8726,6(3) 21,1(2) C14 11359(10) –1370(6) 8919(3) 37(2)

Ni2 10154,7(9) –665(7) 11192,6(3) 21,0(2) C15 9333(9) –1004(6) 9517(3) 26,4(17)

N11 11642(7) –235(5) 8770(2) 26,1(14) C17 7925(11) 2367(8) 9079(3) 52(3)

N12 7940(7) 1694(5) 8667(2) 22,7(13) C18 6600(11) 1093(8) 8549(4) 52(2)

N21 8308(7) 279(5) 11112(2) 28,7(15) C19 6605(9) 559(8) 8101(3) 44(2)

N22 11864(7) –1736(5) 11273(2) 25,8(14) C20 7692(10) –359(6) 8019(3) 31,9(19)

O14 10454(6) 1932(4) 9201,1(16) 22,5(11) C21 7464(9) –888(7) 11753(3) 35(2)

O11 10932(6) 1503(6) 8196(2) 47,1(17) C22 7558(10) 290(7) 11570(3) 40(2)

O12 8842(6) –180(4) 9289,7(16) 24,6(11) C23 8688(11) 1411(6) 10943(3) 43(2)

O13 8632(7) –1457(5) 9849(2) 41,7(15) C24 9310(10) 1409(6) 10438(3) 39(2)

C16 9386(11) 2804(7) 9206(3) 42(2) C25 10727(9) 827(6) 10345(3) 30,2(18)

O15 8874(6) –400(5) 8248,0(18) 33,8(14) C26 10394(10) –2847(6) 10733(3) 32,7(18)

O16 7405(7) –1072(5) 7702(2) 44,4(15) C27 11271(10) –2865(6) 11183(3) 37,4(19)

O21 8912(7) –1343(5) 11750,2(19) 40,4(15) C28 12675(10) –1657(6) 11713(3) 36(2)

O22 11157(6) 51(4) 10607,3(17) 29,1(12) C29 13346(9) –478(7) 11781(3) 35(2)

O23 11464(7) 1140(5) 9990(2) 44,0(16) C30 12260(9) 486(7) 11847(3) 37(2)

O24 9329(6) –1954(4) 10746,8(17) 24,6(11) O1W 10097(9) 2759(5) 7520(2) 51,1(17)

O25 11018(6) 452(5) 11652,0(19) 36,8(14) O2W 4702(9) –2172(6) 7599(2) 61(2)

O26 12680(8) 1295(6) 12095(3) 62(2) O3W 8751(7) –3779(5) 9610(2) 46,2(15)

C11 12387(11) 1090(8) 8161(3) 48(3) O4W 14022(9) 671(6) 9509(3) 77(2)

C12 12388(12) –115(9) 8314(3) 50(3) O5W 6348(8) –191(5) 10218(3) 67(2)

C13 10827(10) –1489(7) 9414(3) 36(2) O12 8842(6) –180(4) 9289,7(16) 24,6(11)

* U Uij.
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N—C 1,413(10) — 1,457(10) Å; C—C  1,497(12)—1,439(11) Å,

 C(18)—C(29) 1,413(12) 

C(28)—C(19) 1,563(12) Å;  C—C 

 1,474(13)—1,518(14) Å; —

 1,254(9)—1,265(8) Å, —  1,419(11)—

1,452(9) Å;  N (C—N—Ni, C—N—C) 

106,7(5)—117,7(7) ,  C—O —Ni 108,8(4)—111,4(5), C—O —Ni 129,8(5)—130,4(6),

N—C—C 108,6(6)—114,9(7), C—C—C 115,9(7)—118,9(8), O—C—C 107,9(7)—110,3(6) 

115,6(7)—121,9(7), O—C—O 117,3(8)—122,6(8) .

II -

,  ( )

Pbca,

. . 2. - -

II. -

 0kl, h0l hk0: , -

, , .

, - II

. ,  O…N  O…O

, -

. 1.  N-(2- )-

-



. . , . . , . . .112

 3

 d, Å , . I II

d

I

O2—C1 1,2666(14) C3—N1—C4 115,23(11) C—N—H* 106,5(8)

N1—C3 1,4877(16) C5—O3—H3 103,2(10) 110,5(8)

N1—C4 1,4943(15) N1—C3—C2 111,14(11) O—C—H* 106,6(7)

O3—C5 1,4130(16) C3—C2—C1 114,33(11) 110,4(8)

O1—C1 1,2455(14) O1—C1—O2 123,38(11) N—C—H* 106,8(7)

C3—C2 1,5120(18) O1—C1—C2 119,07(11) 107,3(8)

C2—C1 1,5152(17) O2—C1—C2 117,54(11) C—C—H* 107,3(8)

C4—C5 1,5025(18) N1—C4—C5 110,82(11) 112,7(8)

N1—H1A 0,918(15) O3—C5—C4 111,01(11) H1A—N1—H1B 110,0(12)

N1—H1B 0,978(16) H—C—H* 107,1(10)

O3—H3 0,902(18) 110,6(11)

C—H* 0,928(13)

0,986(14)

II

Ni1—N11 2,059(6) N—Ni1—O* 81,8(2) N—Ni2—O* 81,8(2)

Ni1—N12 2,054(6) 94,9(2) 94,7(2)

Ni1—O14 2,125(5) O—Ni1—O* 86,7(2) O—Ni2—O* 87,8(2)

Ni1—O11 2,100(6) 92,1(3) 93,2(2)

Ni1—O12 2,054(5) O12—Ni1—O11 172,0(2) O22—Ni2—O21 173,5(2)

Ni1—O15 2,025(5) O15—Ni1—O14 173,4(2) N22—Ni2—N21 174,5(2)

Ni2—N21 2,045(6) N12—Ni1—N11 175,1(2) O25—Ni2—O24 175,0(2)

Ni2—N22 2,037(6)

Ni2—O21 2,098(6)

Ni2—O22 2,069(5)

Ni2—O24 2,134(5)

Ni2—O25 2,026(6)

*
.

. , -

COO…OH  NH…O(H2)…OOC  O…O 2,58, 2,75  O…N 3,19 Å.
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. 2.  [Ni(He-ala)2],

                                   

. 3.

                           [Ni(He-ala)2]

 4

, Å

Ni—O

( )

Ni—O

( )
Ni—N

[Ni( -ala)2(H2O)2] 2,085 – 2,075 [10]

[Ni(diCM-ala)(H2O)2] H2O 2,054 – 2,070 [11]

[Ni(He-ala)2] 2,5H2O 2,026—2,069 2,097—2,134 2,037—2,045 [ . ]

[Ni2(He-diala)2(H2O)2] 3H2O 2,039 2,053—2,104 2,031 [12]

[Ni(ea)2(ea )]ClO4 – 2,075 2,081 [13]

[Ni(He-edia)2] Cl2 – 2,170 2,078 [14]

[Ni(Me-diea)2] Cl2 – 2,068—2,104 2,081 [15]
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