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Synthesis, Crystal Structure of Ni(ll) Complex with Glucosylamine
and Its Catalytic Activity of Hydrolysis of PNPP

ZHANG, Wei® JANG, Tao*? REN, Su-Mei® GUAN, Hua-Shi® YANG, Guang-Di®

(*Marine Drug and Food Ingtitute, Ocean University of China, Qingdao 266003)
(° The Key Laboratory for Supramolecular Structure and Materials of Ministry of Education,
Jilin University, Changchun 130023)

Abstract One complex [Ni(HL)]Cl»*2H,O (HL = 1-[(2-aminoethyl)amino]-2-amino-1,2-dideoxy-D-glu-
cose) has been synthesized using previously published procedures, and the single crystal of [Ni(HL)]Cly*
2H,0 was got. It was characterized by elemental analysis, IR, UV spectra and X-ray diffraction analysis,
showing that the complex was in distorted octahedron configuration. Then the catalytic activity of the com-

plex on hydrolysis of p-nitrophenyl picolinate (PNPP) in buffer solution was studied as well.
Keywords metal-saccharide complex; synthesis; crystal structure
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1.1 RKFI5ER

NiCl6H, Ot 4k, Fifgilin —) ), HEE(HHrak,
MR ARAG ), A AR R R h (M e, -
WAERRIAF), S fOriras, ik 24 7 L
o2k J), BLR AR A R AR 3 — P alifk .
[Ni(en)s] Cl»2H,0, % SRR 7745 k.

1.2 EEWINI(HL)]Cl»*2H,0 B9& B

T G P 43 Sl N B 2R R R £ (4.20 g,
19.5 mmol), [Ni(en)s] Cl»*2H,0 (2.25 g, 6.5 mmol) A F i
(200 mL), fn#E 65 C W 1.5 h )&, iR adsh
WM, HAELOEA™E, 80, BEE 31 9, 7=
#77.9%. IR (KBr) o 1) 3500~3300, v+ 3286, dn-+)
1588, vic ) 1272, dc1w 883 cm . Ana. calcd for
Ci6HaoNg O1oCl, Ni: C 31.60, H 6.96, N 13.82, Ni 9.65, Cl
11.66; found C 31.41, H 6.56, N 13.72, Ni 9.51, Cl 11.65.
1.3 &

ZIAMGREAE NICOLET NEXUS 470 R4 AR iEAL
BLKBr Hs R llsE; JoE e P-E240 B0 E BT
e, 4@ SR EDTA 265 e ikl e, Sa s
s SRS S s VRN ERAMGIE(E UV-2102PC B4y
R TE B,

1.4 B&E XSS

Ni(11)fc A4 ¥ (0.53 mm X 0.37 mm X 0.17 mm)
() X SR AT 5256 /F Rigaku RAXIS-RAPID 5 L,
KA S RAAT Mo Kol 26(1=0.071073 nm) {4 A
WHARSE, 78 293 K FHEAT. 7F 1.55°< 9<<27.40°yu[H P 3
WA T 7313 MTHHEE, KA SHELX-97 F2I7 it 5 45
.

2 HR5IR

21 ER-HEEREYMHEH

TR, BEE R SRR A R K,
EJE B A H SR AT EM, B8 EA
LI Bl -SRI S IS R, H d TRl ek
WP ANEE, i AR RAE EE AL A, JCILR RS
EI 2RI A LI BE T X AT
SININN 0 s LN B/ P URY. & ) e e WVATIE =Sk
BESRA G D REAT E B )5 5 5 R & T A K T
FUERIBL G Y, JFHE S AR TE T X S ATt i
L

2.2 EEREBEFIRIIE

Ni (1) BT A 90 1R 58 A0 1 S e 7K il 5 1. Hidi 51
T 1

Ni(I) B &4 %3 548 351, 552, 897 nm A, H:
ST TR R A= Tig(P), *Asg— *Tag(F),
3P og— 3T oo LT BRI, H.e<<20, 38 BIRC &4k )\ I 14 )

2.3 FEEHINI(HL)]Cl»2H,0 B SR ikLEHy

AN R PR A A AR Ni()-FE R EC A AT i
RS IR, AT RE L DY SR IR R 7K PR VR A A1) ok
[Ni(HL)]Cl*2H,O HEAT 45 i, 2128 5 TiE T
X G ERAT I I B . 20 UF MR T 77 DU S0 1
N, T LAYk 55 VR OB G AR 2 R PR LB SRR, AR A A
BN, WRRRHA I TRABEFREEZ ST X
S LR AT IR OB R A ) R PR, AT R A% T A D)
T ARSI S5 4.

M ARBE AT LUE R & A AN T 5
CATTIRI B I — AL X, AP IE S T, 4
AME T, TIUTRR, ARk, KWk, H5—A4
A1, RGH—AN0 TS, Ni()EAD 0 i
WE =Rt R, HEMEWE 1, & 2 Z2EED0 56
HEFAA.
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Figurel Molecular structure of the complex
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Tablel UV spectradatafor the complexes

Band |

Band 1 Band |11

Compound

Amaa/nm  &/(Lemol fecm™?)

Amaxa/NM

&l(Lemal tecm ™) &/(Lemol tecm™?

Amaxg/NiM

[Ni(HL)]Cl»2H,0 351 15.7

9.0 897 135
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Table2 Crystal dataand structure refinement for the complex

Empirical formula
Formulaweight
Temperature

Wavelength

Crystal system, space group

Unit cell dimensions

Volume

Z, Calculated density
Absorption coefficient
F(000)

Crystal size

6 range for data collection
Limiting indices
Reflections collected/unique
Absorption correction

Max. and min. transmission
Refinement method
Datalrestraints/parameters
Goodness-of-fit on F>

Final Rindices[I>20(1)]
Rindices (all data)
Absolute structure parameter
Largest diff. peak and hole

Ci16H42C1oNgO NI

608.14

293(2) K

0.071073 nm

Orthorhombic, P2(1)2(1)2(1)
a=1.59002(6) nm, o=90°
b=1.62413(5) nm, #=90°
€c=2.34401(8) nm, y=90°
6.0532(4) nm®

10, 1.676 mg/m®

2.506 mm*

3168

0.53 mmX<0.37mmx<0.17 mm
1.55° to 27.40°

0<h<.20, 0<<k<20, 0<I<30
7313/7313 [Ry=0.0000]
Empirical

0.6608 and 0.3405

Full-matrix | east-squares on F>
7313/0/639

0.742

R;=0.0531, wR,=0.1446
R;=0.0934, wR,=0.1555
0.36(3)

942 and —447 elnm®

Y T Ni—N S 185 Ni(1)1 & & Re-& 9 AH
ZERK. KRR E R NS5 TARIER B N(5),
N(3), N(1), N(4)FIEEEHE 54 N(2)—Ni(1)—N(5),
88.8°; N(2)—Ni(1)—N(3), 90.0°; N(2)—Ni(1)—N(1),
81.0°; N(2)—Ni(1)—N(4), 103.2°. Rif M4 90°, 1M
JE AR 25 90°. AbT-Hli i A7 E 1K N(6) 5 ib TR TE 7
HHON(B), N(3), N(1), N(4)FIEE M 529k 92.0°,
95.5°, 80.3°, 95.7°. —XFAbT%F A A ) U T AR 4
350k N@2)—Ni(1)—N(6), 161.0°; N(3)—Ni(1)—
N(5), 160.2°; N(4)—Ni(1)—N(1), 175.4°. FH& i 5
180°, M5 H i 180°. IX &K 2 I LA FH 251 1k
T AN AL\ T4 B LA R IR 254 B-Cy

!

B2 TSR
Figure2 Ceéll packing of the complex
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SEIGAETENR 25 CIAI AN O RE T E. Hs
15 uL 1.0X10 2 mol/L f¥] PNPP [{] IS WEANF] 2.5
mL & — e W B B G S I A I R e ey, B
FLE 2, 7E9K 400 nm ZbJI5E PNPP KAl =4
A-FEEERTR IR A BB TR) € 184k, AR A (D),
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Table3 Selected bond lengths (nm) and angles(°®) of the complex

Ni(1)—N(1) 0.2089(6) Ni(2—N(7) 0.2093(6)
Ni(1)—N(4) 0.2113(6) Ni(2)—N(10) 0.2089(6)
Ni(1)—N(3) 0.2141(6) Ni(2)—N(9) 0.2136(6)
Ni(1)—N(6) 0.2133(6) Ni(2)—N(11) 0.2144(6)
Ni(1)—N(5) 0.2190(6) Ni(2)—N(8) 0.2192(6)
Ni(1)—N(2) 0.2195(5) Ni(2)—N(12) 0.2204(5)
N(1)—Ni(1)—N(4) 175.4(2) N(7)—Ni(2—N(10) 176.9(2)
N(1)—Ni(1)—N(3) 101.7(2) N(7)—Ni(2—N(9) 95.3(2)
N(4)—Ni(1)—N(3) 80.3(2) N(10)—Ni(2—N(9) 81.8(2)
N(1)—Ni(1)—N(6) 80.1(2) N(7)—Ni(2—N(11) 80.6(2)
N(4)—Ni(1)—N(6) 95.7(3) N(10)—Ni(2)—N(11) 100.7(2)
N(3)—Ni(1)—N(6) 95.5(3) N(9)—Ni(2—N(11) 96.2(3)
N(1)—Ni(1)—N(5) 97.6(2) N(7)—Ni(2—N(8) 80.7(2)
N(4)—Ni(1)—N(5) 80.8(2) N(10)—Ni(2)—N(8) 98.2(2)
N(3)—Ni(1)—N(5) 160.2(3) N(9)—Ni(2—N(8) 91.4(2)
N(6)—Ni(1)—N(5) 92.0(3) N(11)—Ni(2—N(8) 160.4(2)
N(1)—Ni(1)—N(2) 81.0(2) N(7)—Ni(2—N(12) 102.2(2)
N(4)—Ni(1)—N(2) 103.2(2) N(10)—Ni(2—N(12) 80.6(2)
N(3)—Ni(1)—N(2) 90.0(2) N(9)—Ni(2—N(12) 162.3(2)
N(6)—Ni(1)—N(2) 161.0(2) N(11)—Ni(2—N(12) 89.2(2)
N(5)—Ni(1)—N(2) 88.8(2) N(8)—Ni(2—N(12) 89.0(2)

R4 EEVHE L
Table4 Hydrogen bond data of the complex

D—H--A d(D—H)/nm d(H---A)/nm d(D---A)/nm Z(DHA)/(°) Symmetry
O(11)—H(11)---0(8) 0.082 0.203 0.2847(7) 173.4 x+1,y,2
O(14)—H(14)---0(9) 0.082 0.201 0.2766(9) 153.6 —x+2,y+1/2, —z+12
O(4)—H(4)---0(16) 0.082 0.196 0.2778(7) 174.6 x—1,y,2
O(6)—H(6):--O(8) 0.086 0.217 0.2954(8) 151.1 —x+1,y+1/2, —z+12
0O(2—H(2):--0(6) 0.082 0.198 0.2787(8) 166.8 —x+1,y+1/2, —z+12
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