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Study on Crystal Structure and Interaction with Biologic Molecule of
Bis[tri(hydroxymethyl)methylglycine] Ni(ll) Complex
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(* Laboratory of Coordination Chemistry, Shenyang Institute of Chemical Technology, Shenyang 110142)
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Abstract A single crystal of complex [Ni(tricine),]*6H,O was synthesized, where tricine is tri(hydroxy-
methyl)methylglycine. The crystal belongs to monoclinic system, P2(1)/n space group. One nitrogen atom
and two oxygen atoms of the tri(hydroxymethyl)methylglycine coordinate to nickel(11). The Ni(ll) presents
an octahedral geometry. Two dimensiona structure of the complex is formed by intermolecular hydrogen
bonds. The interaction of complex with fish sperm, ATP and ade is studied by UV spectrum, and their in-
teracion mechanism is also primary analyzed.
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methylglycine, 5 tricing]. = (5% FH L) 2 JE FHE(Tris)
ot aliiks, ok DNA(E P IR 50k 8%). fIf
T = WM g 2 (ATP) A1 N 04 (ade) A2 4k 3 71 ;
Bruker Smart 1000 CCD AhAATHAX, it UV-2550 %
AL
12 EEMBERNTEIE

B 3 mmoleL ™ = (32 1 355) H L H 2R /K 40
mL, ZHiEE R A 3 mmoleL ! BEERHL/KFH 20
mL, ¥ pH {28 FFF. H 0.5 moleL ) KOH %
TR VAW pH 1k 7.039, k4EHiHE 5 h H4 pH i
FXHReE M 1l (pH=6.885). W miEsE 75k, W4 30
mL SEEIEIRA, T =i FEEA, 9 daf kst
35 I S AT H
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B A5 f0Rs DNA LA F R SN0 s
I 5E 7 R0 R A A DA T AR A
TIHNAS )Ny AT EAE R I 2 ATP 81 ade
% DNA, H 7 EF PR S AY)-DNA A A
1.4 BIREHNE

HY 0.22 mm>X0.20 mmX0.12 mm K/ 8 2 T
Bruker Smart 1000 CCD 4 i i i3 I, A7 Bty
1B 1) Mo Ka (2=0.071073 nm)$E I8, 7 294(2) K F,
2.56°<9=<26.37°Ju [l N, JLtHE T 6247 ANIALATH AT,

FOpal UL £ 23354, i ARG AR ] ELER LG, X P
A SR T AR B A ) e 2 B AT 4 R R B /N — Tfe
BB IE. R BRN R, SRS P21/, a=
0.84536(11) nm, b=0.85714(13) nm, c=1.5991(2) nm,
p=95539(2)°, Z=2, V=1.146 nm®, D,=1.516 g/cm®,
F(000) = 556, R,=0.0253, wR,=0.0620, R;=0.0334,
WR,=0.0662(% fIT 3 £ i)
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ALK tricine 23l AZAE R FRAESEFT 1 DM FRILAEUR 1
5 NPE RS, IAYTh RS B R, 302
FE 25— AU 1, HARBCAL AT ERC AL R 5 A=A
U TR FFICAR 5 ST B IR, 70 7 T S
KB A A Ni(1)—N(1) 0.2134 nm, Ni(1)—0(1) 0.20369
nm, Ni(1)—O(3) 0.20643 nm; N(1)—Ni(1)—N(1A) 180°,
O(1)—Ni(1)—O(1A) 180°, O(3)—Ni(1)—O(3A) 180°,

R 1 LAY EEEE (nm) FIEEA (%)
Tablel Selected bond lengths (nm) and bond angles (°) of the complex

Ni(1)—O(1) 0.20369(11)
Ni(1)—O(1A) 0.20369(11)
N(1)—O(3A) 0.20642(12)
Ni(1)—O(3) 0.20643(12)
Ni(1)—N(1A) 0.21340(13)
Ni(1)—N(1) 0.21341(13)
N(1)—C(2) 0.1483(2)
N(1)—C(3) 0.1501(2)
O(1)—C(1) 0.12693(19)
Ni(1)—O(3)—H(3) 115.8(18)
C(4)—0(3)—Ni(1) 111.92(10)
O(1)—Ni(1)—O(1A) 180.00(6)
O(1)—Ni(1)—O(3A) 94.31(5)
O(1A)—Ni(1)—O(3A) 85.69(5)
O(1)—Ni(1)—0(3) 85.69(5)
O(1A)—Ni(1)—O(3) 94.31(5)

O(3A)—Ni(1)—O(3) 180.0

O(1)—Ni(1)—N(1A) 98.68(5)
O(1A)—Ni(1)—N(1A) 81.32(5)
O(3A)—Ni(1)—N(1A) 82.13(5)

0(2—C(1) 0.1245(2)
0(3)—C(4) 0.1433(2)
O(4)—C(5) 0.1424(2)
0(5)—C(6) 0.1423(2)
C()—C(2) 0.1513(2)
C(3—C(6) 0.1532(2)
C(3—C(4) 0.1534(2)
C(3—C(5) 0.1537(2)
O(3)—Ni(1)—N(1A) 97.87(5)
O(1)—Ni(1)—N(2) 81.32(5)
O(1A)—Ni(1)—N(1) 98.68(5)
O(3A)—Ni(1)—N(1) 97.87(5)
O(3)—Ni(1)—N(1) 82.13(5)

N(1A)—Ni(1)—N(1) 180.0

C(2)—N(1)—Ni(1) 104.57(9)
C(3)—N(1)—Ni(1) 108.36(9)
Ni(1)—N(1)—H(1) 113.4(14)
C(1)—O(1)—Ni(1) 115.72(10)
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Figurel Strucure of complex [Ni(tricine),]*6H,0

B 2 SRR L ROR S
Figure 2 2-D net structure of complex connected by hydrogen
bonds
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Figure 3 UV spectra of complex [Ni(tricine),]*6H,0 with fish
sperm DNA

a—Cona 25X 10 ° moal/L; b—cpna 2.5X 107° mol/L +cy 0.5X 10 ° mol/L: c—
cona 25X107° mol/L+cy 1.0X107° mol/L; d—cona 25X 107> mol/L+cy
15X 10 ° mol/L; e—cona 25X 10 ° mol/L+cy 2.0X10°° mal/L; f—cona
25X10° mol/L+cy 25X10°° mol/L; g—cpna 25X 10 ° mol/L+cy 3.0X
10"° mol/L
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Figure4 UV spectraof complex [Ni(tricine),]*6H,0O with ATP
a—Catp2.5X 10 °moal/L; b—catp 25X 10 ° mol/L+cy 0.5X10°° mol/L; c—
Ccatp 256X 107° mol/L+cy 1.0X107° mol/L; d—carp 25X 10> mol/L+cy
1.5X107° mol/L; e—Carp 25X 10> mol/L+cy 2.0X10™° mol/L; f—carp 2.5
X107° mol/L+cy 2.5X10°° mol/L; g—carp 25X 10 ° mol/L+cy 3.0X
10 ° mol/L
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Figure5 UV gpectraof complex [Ni(tricine),]*6H,0 with ade
a—Cage 25X 10 ° Mol/L; b—Cage 2.5X 10 ° mol/L +cy 0.5X 10 % mol/L; c—
Cade 25X 107° mol/L+cy 1.0X107° mol/L; d—Cae 2.5X 10 > mol/L+cy
1.5X10"° mol/L; e—Cae 25X 107 mol/L+cy 2.0X10° mol/L; f—Cuse
25%107° mol/L+cy 25X 10°° mol/L; g—Caie 25X 10 ° mol/L+cy 3.0X
10 ® mol/L
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