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Syntheses, Crystal Structures and Bacteriostatic Activities of Ni(I) and Cu(ID
Complexes Based on Pentaerythrityltetramine Schiff Base

ZHANG Qi-Long® WANG Huan-Yu JIANG Feng FENG Guang-Wei XU Hong HUANG Ya-Li
(Department of Chemistry, Guizhou Medical University, Guizhou, Guiyang 550004, China)

Abstract: The Schiff base compound Hyl. was synthesized from condensation reaction of 4-Methoxysalicylaldeh-
yde with Pentaerythrityltetramine. HyL. was reacted with Ni(ClO,),-6H,0 or Cu(ClO,),*6H,0 to give two complexes
[Niy(L)]-DMF (1) and [Cuy(L),(DMSO);]-2DMSO (2). The complexes were characterized by elemental analysis, FT-
IR and single crystal X-ray diffraction. The crystals of 1 and 2 belong to the triclinic system, space group Pl.
The complexes 1 and 2 are all binuclear complexes. The In wvitro bacteriostatic activities of the ligand and

complexes were tested against several kinds of bacteria. The results show that the ligand and complexes possess

different bacteriostatic activities to S. aureus. CCDC: 1436577, H,L; 1436578, 1; 1436576, 2.

Keywords: Schiff base; Ni(Il) complex; Cu(ll) complex; crystal structure; bacteriostatic activity

I T 2 2 AU [ B <6 Je 25 C 2 745 2 45 4
A5 BBE B Y0 RS L5 W) B S R A T AR ) TR
F R ESE O, Ol E T HE AT A A R R R B UL
T LU R I S G T S 5 Wik B Bt
IR O T 55 25 B T A L SR B R A9 7 T
MEACTR RS, R | G047 S i e H 3 T il W %
FIAMTHE E W, N RS KA EE 3-H A FE K

Weks B39 .2015-11-12, Y& BcRs B39 .2015-12-30,

Pl 4- PP S KON I 45 4 5 1 21 A TS I B H: 4
JE Pl T B A AR Dtss Ao S5 R 4
JoE T 6 52 WF 5 3 B0 S P10; = i 55 T e A
Fo, AT 2 A S 1 ARl T B
PL, 5K 3-8RI K 4-H SRk
M 55 40 5 19 B Rk & Y e 5 6 s B AL
BHRRN PR I B2 REEY, Ktk 3

BN B TR (B RS LH F[2014]7090) 1 5t MM & 205 T F A FLE 58 50 H (B #0A KY F[20151415 )% Bh,

SHAEHEE RN, E-mail : gzuqlzhang@126.com



S AT e A T2 B DR ) Ni(IDAT Cu(IDBE 4

%3

BRI I 5 A B A T 3 465

T 22 50U e 55 4- PP 038 7K A B A7 46 6 I VL A%
JE T RIC A HLL, R 54 AR HLL 5 Ni(C10,),
-6H,0 3% Cu(C10,),- 6H,0 7£ £ FE s W AT e A7 )2
A5 5] 2 AN LA A P [Niy(L)]- DMF (1), [Cuy(L),
(DMSO0)5]-2DMSO (2), #1125 BF 5 T Fi 44 AL A 40 11
PR AR T

1 SRIGERS

1.1 X F
4-H 4 B K #% B | Ni (Cl0,), -6H,0, Cu (C1O,), -

CHO
C,H,0H

: H,CO

HjCO\Q\ /Q/OCHJ
H,N NH, =N N
OH OH
—_—
o4 OH Reflux OH OH
HN NH /@/— N N —\@\
H,CO OCH,
L

6H,0 , A S =g e R0 349 4 o r i
1.2 it Es

JEOL ECX 500 MHz #% % 3 4R A ; Bio-Rad %L
S LL AR GIE AL (4 000~400 ¢m™); Vario EL T A JT
AL (PR, ARSI E R Bruker Smart
Apex FLEATHAY
1.3 BMEWERK
1.3.1 PR HL 95 %

BC A & BBk L T

H

Scheme 1
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1 542(w), 1 468(s),1 340(w), 1 254(s),1 203(w),1 166
(w),1 136(w),1 112(w),1 081 (w),1 040(w),966(w),
834(m),780(w), 735(m).,
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Table 1 Crystal data and structure refinement for the ligand and the complexes 1 and 2

H.L 1 2
Empirical formula CyHyoN,Og CaoHsNsN1,09 CaaH0oCusNgO4,Ss
Formula weight 668.73 855.21 1 974.20
Temperature / K 293(2) 293(2) 293(2)
Crystal system Monoclinic Triclinic Triclinic
Space group C2le Pl P1
a/ nm 1.901 15(13) 1.043 8(2) 1.251 4(4)
b / nm 1.032 32(5) 1.430 0(2) 1.356 8(4)
¢/ nm 1.759 56(9) 1.435 4(2) 1.532 8(5)
al (%) 90.00 100.572(6) 85.039(12)
B1(°) 96.125(3) 103.985(4) 70.844(11)
v /(%) 90.00 109.462(6) 65.402(12)
V / nm? 3.433 6(3) 1.876 9(6) 2.231 4(12)
A 4 2 2
D./ (g-em™) 1.294 1.513 1.469
Absorption coefficient / mm™ 0.092 1.067 1.132
F(000) 1 416 892 1 026
Crystal size / mm 0.26x0.25%0.21 0.27x0.25%0.21 0.21x0.20x0.19
Reflections collected 16 896 20 065 24 231
Independent reflections 3352 7110 7 830
Observed reflections (I>207(1)) 2743 5503 4 843

Refinement method
Number of parameters
Goodness-of-fit on F*
Final R indices (I>201(l))
R indices (all data)

Final weighting scheme

(AP)ur (AD)ua / (€-nm™)

Full-matrix least squares on F”
222

1.091

R=0.042 5, wR,=0.114 8
R=0.051 7, wR,=0.121 0
w=1/[c(F)+0.065 2P+
0.763 4P), P=[F42F2)3

144, =239

Full-matrix least squares on F”
505

1.088

R=0.040 0, wR,=0.114 4
R=0.056 7, wR,=0.130 4
w=1/[c(F)+0.072 1P+
0.488 7P, P=[F+2F?)/3

468, -327

Full-matrix least squares on F”
614

1.140

R=0.063 0, wR,=0.163 3
R=0.107 0, wR,=0.182 2
w=1/[c(F)+0.087 5P+
0.000 OP], P=[F42F2)/3

1 325, -2 549
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Fig.1 Thermal ellipsoid plot at 25% level of the

structure of ligand H,L
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Table 2 Structural parameters of hydrogen bonds for ligand H,L

D-H---0 d(D-F) / nm d(H---0) / nm d(D--0) / nm /D-H--0/ (%)
02-H2---NI 0.082 00 0.188 13 0.261 31(15) 148.00
03-H3A---N2 0.081 99 0.184 91 0.258 08(15) 147.91
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Fig.2 Thermal ellipsoid plot at 25% level of the

structure of complex 1
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Table 3 Selected bond lengths (nm) and bond angles (°) for the complexes 1 and 2

1

N1-Ni2 0.187 4(2) N3-Nil 0.189 9(2) N4-Nil 0.188 0(2)
N2-Ni2 0.188 7(3) 01-Nil 0.186 5(2) 02-Nil 0.186 4(2)
05-Ni2 0.1.86 0(2) 06-Ni2 0.186 4(2)

02-Ni1-01 81.28(9) 02-Nil-N4 167.55(10) 01-Nil-N4 93.86(10)

02-Ni1-N3 93.31(10) 01-Nil-N3 168.60(10) N4-Nil-N3 93.37(10)

05-Ni2-06 83.81(9) 05-Ni2-N1 93.24(10) 06-Ni2-N1 174.61(10)

05-Ni2-N2 173.31(10) 06-Ni2-N2 92.92(10) NI-Ni2-N2 90.46(11)

2
N1-Cu2 0.195 9(3) N2-Cu2 0.197 3(3) N3-Cul 0.194 7(3)
N4-Cul 0.195 7(3) 01-Cu2 0.193 4(2) 02-Cu2 0.191 0(2)
05-Cul 0.191 3(2) 06-Cul 0.190 6(2) Cu2-09 0.250 2
Cul-011 0.265

06-Cul-05 90.00(9) 06-Cul-N3 161.22(12) 05-Cul-N3 93.62(10)

06-Cul-N4 93.63(11) 05-Cul-N4 152.97(12) N3-Cul-N4 91.47(12)

02-Cu2-01 88.64(10) 02-Cu2-N1 170.04(11) 01-Cu2-N1 92.50(10)

02-Cu2-N2 93.42(10) 01-Cu2-N2 148.77(11) N1-Cu2-N2 90.73(11)
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Fig.3 Thermal ellipsoid plot at 25% level of the

structure of complex 2
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Table 4 In viro bacteriostatic activity of the ligand and complexes 1 and 2

Diameter of bacteriostatic circle / mm

Bacteria
Ligand Complex 1 Complex 2 Gentamicin
S. aureus 11 16 21
E. coli — — 21
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