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Synthesis, Characterization, Crystal Structure and Antibacterial Activities of
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Abstract: In ethanol, the copper(Il) complex with the 2'-(2-thienylidene)-h ydroxybenzoylhydrazide, Cu(C,H;,N,0,5),,
was synthesized, and it's structure was characterized by IR, UV and elemental analysis. The single crystal struc-
ture has been determined by X-ray diffraction analysis. The crystal belongs to monoclinic system, space group
C2/c with cell constants, a=2.273 6(4) nm, 6=0.592 12(9) nm, ¢=1.828 1(3) nm, B=109.735(5)°, V=2.3164(7) nm’,
7Z=4, u=1.164 mm, D.=1.595 g-cm>, F(000)=1 140, R=0.048 6, wR=0.101 6. In the compound copper(Il) atom is
four-coordinated with two nitrogen atoms from amide and two oxygen atoms from keto group. Their biological ac-

tivities have been measused. The results show that the anti-bacterial activity of the coordination compound is

much better that of the ligand. CCDC: 272938.
Key words: copper(ll) complex; 2'-(2-thienylidene)-hydroxybenzoylhydrazide; crystal structure; antibacterial activities

R SR Z BA UM . PUESEAEYTE T I RS G A EA TY R LR R A
M FE AR A SN R B S SR B S S 2E SCHRE T AR A A A O A7 25 A
AW B A PR BN I B A A S 1 SIER4y
DR LA R R 10 2 0 3 P R B3 i ) e AR 2 R 2
RS HER A 4507 1 — R AT R ss g, 11 RIS RE
MR T R LR 2 —, S AEYLEARTE KGR R LR TCK LR o b, KA
KBS EEETEMEKRE T, MEGEKZREE (Tl FH,80%) . PE-2400C #9502 43 #r{; BRUKER
R B 4 A W P AL AE T IE SR A AR e, EQUINOX-55 FTIR £LAME X (4 000~370 em™, KBr

Wk H 1. 2005-03-06., Wt ki H 197 :2005-06-30,

WL 1 AR B2 5L 4 % B35 H (No.M203 115) FU W VLA i TR BE B35 H (No.20050057)
FIHEE R A . E-mail :yjg@tzc.edu.cn

S AEH B30 % 5L BT < 2540 50 T G PR SR RO



- 1594 -

x Hl

-

9521 %

JE 7735);GBC-916 %8 4b-1] UL 43 66 B 1H(DMF %
#1); BRUKER CCD smart 1000 X 5F£% 8 537 S
1.2 Bk 2/-(2-12 M I BB ) K A Bk B 9 & B
IKAG R TR 55 7K A R T 7K 2 Hp R g 75 31 7K
Ak, SR A5 1 K A Tk O AE T 7K 2 T s
5 2-15E Wy P S 1 A5 B 27 -(2-WE W T P L) UK A T

OH OH
NHzNH - H:0
EtOH
NHNH: EtOH
COOCH:;

i, A ML 1,

JUTAS 7= ) 2" -(2-WE Wi ST HR ) K A% B I o € R
RV, 72N 85% , 16 251 CHEAL it , Hoot £ 4
Bras R (% , 45 5 W R 5H) . C 58.44(58.52),H 3.91
(4.09),N 11.27(11.38) IZFCAKTE £ Bt v i i FE L/
ST DMF 1 DMSO,,

{ e
DRy

1 EMZISE’JBZ RS

Fig.1 Reaction equation for the compound
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Table 1 Antibacterial activity of the title compound
Compound Bacillus subtilllis  Klebsiella pneumoniae  Pseudomonas aeruginosa  Escherichia coli  Staphylococous aureus
Ligand 6 6 6 9.5 8.5
Coordination compound 6 6 6 17 13.5
DMF 6 6 6 6 6
Streptomycin sulfate 27 27 26 27 30

Note: 6~8, 8~12 and 16~20 mean the faint antibacterial activity, weak antibacterial activity, moderate antibacterial activity,
strong antibacterial activity, respectively. The concentration of the compound used in the sensitive test to Bacillus subtilllis and
Staphylococous aureus was 1 mg+-mL™, and the concentration of the compound used in the sensitive test to other three bacteria

was 10 mg-mL™.



T il FE 45 . Cu(ID)-2"-(2-18 W) S0 /T 38) 7K W ok i Schiff B it 4 4 19

%510 W

B RAE b R SR B T T 5 - 1595 -

2 HR5HE

2.1 LIAMSEIEANLLSh- AT IS i

2'-(2-WEMy . P BE) K A BE AR T 1627 em™
A1 vy WSO AE AR I E G 0 eI D B0 T B B
T 5 em™, HIRAE 1622 em™ 4b, 0 T RCAA B9 &
W EMEAR TS5 T CaEN . BT 1653
em™ Kb we, WO 7E A B A )5 T 1603 em™
HEL, R TEAT BN ES S T 5 A
B, AN A v BT vano B ICIE 43 5010 H R
1E 533 em™ £ 460 cm™ b1

FERL A YRR Ah-0T WG iE v, F 267 nm
328 nm Ml 390 nm &b A5 5% W YAy, FAf 267nm Fl
328 nm ABECEY IR E, A1 B WA ,390 nm
9 Schiff BEECAAF C=N 1) 7 — 7" B FERIT .
22 Bik&EN

B & 90 (1 53 7 45 K6 R 2 1 N U R TR 2,3
YRR R EEMY TR 2, ARE ST
3,

B2 R A A A i — 2 T 2 235 1

Fig.2 Hydrogen bond network of the title compound

TEFL A Y Cu(CH,NL0,8), B2 45 H 27~ (2-
WE W3 IV PR ) 7K A Bk i Schiff B8 B 1 (4 1 — th B F
Pt A — > e B AEUIRC A S T AR B L 0 — > SUE AL
JRF 5 CaE FRA, BT —A L CuE ¥
FH L E AP SR . CuDE T 5 Schiff fi% Bic {4 )
JE L Cu-01 ,Cu-N1 B AE 53514 0.190 2(2) nm,
0.1962(3) nm, Bt & ¥ H N1-Cu-O1A N1-Cu-O1 f%

x2 WHMIALEYEEZEKNER
Table 2 Selected bond lengths (nm) and angles (°) of title compound

Cu-O(1)#1 0.190 2(2) 0(2)-C(7) 0.132 0(4) C(3)-C4) 0.134 9(5)
Cu-0(1) 0.190 2(2) 0(2)-H(2) 0.097(5) C(4)-C(5) 0.137 5(5)
Cu-N(1) 0.196 2(3) N(1)-C(8) 0.129 2(4) C(5)-C(6) 0.137 7(5)
Cu-N(1)#1 0.196 2(3) N(1)-N(2) 0.139 4(3) C(6)-C(7) 0.140 1(4)
S(1)-C(12) 0.169 6(4) N(2)-C(1) 0.133 0(4) C(8)-C(9) 0.143 6(4)
S(1)-C(9) 0.171 6(3) C(1)-C(2) 0.148 9(4) C(9)-C(10) 0.138 9(5)
S(1)-H(1) 0.121(4) C(2)-C(3) 0.140 2(4) C(10)-C(11) 0.140 3(5)
0(1)-C(1) 0.127 9(3) C(2)-C(7) 0.142 0(4) C(11)-C(12) 0.134 0(6)

0(1)#1-Cu-0(1) 180.000(1) C(1)-0(1)-Cu 111.59(19) 0(2)-C(7)-C(6) 119.23)

O(1)#1-Cu-N(1) 98.46(10) C(8)-N(1)-N(2) 119.7(3) 0(2)-C(7)-C(2) 123.13)

0(1)-Cu-N(1) 81.54(10) C(8)-N(1)-Cu 126.0(2) C(6)-C(7)-C(2) 117.6(3)

O(1)#1-Cu-N(1)#1 81.54(10) N(2)-N(1)-Cu 113.23(18) N(1)-C(8)-C(9) 130.03)

O(1)-Cu-N(1)#1 98.46(10) C(1)-N(2)-N(1) 108.3(2) C(8)-C(9)-S(1) 126.7(3)

N(1)-Cu-N(1)#1 180.000(1) O(1)-C(1)-N(2) 124.73) C(9)-C(10)-C(11) 112.84)

C(12)-S(1)-C(9) 91.73(19) 0(1)-C(1)-C(2) 117.2(3) C(12)-C(11)-C(10) 112.2(4)

C(12)-S(1)-H(1) 129(2) N(2)-C(1)-C(2) 118.1(3) C(11)-C(12)-S(1) 113.13)
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Table 3 Hydrogen bonds for title compound
D-H--A d(D-H) d(H---A) d(D--A) £ (DHA)
0(2)-H(2)---S(1) 0.97(5) 2.70(5) 3.311(3) 121(3)
0(2)-H(2)---N(2) 0.97(5) 1.75(5) 2.643(3) 151(4)
S(1)=H(1)--0(2) 1.21(4) 2.29(4) 3311(3) 141(3)

Symmetry transformations used to generate equivalent atoms: #1: —x+1/2, —y+3/2, —z+2.
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