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Synthesis, Crystal Structure and Properties of A Multi-Aryl
Substituted Triazole and Its Cd(I) Complex

CHEN Shui-Sheng ZHANG Shu-Ping YANG Song WANG Cai-Hua SHAO Si-Chang® LI Hui-Quan
(College of Chemistry & Chemical Engineering, Fuyang Normal College, Fuyang, Anhui 236041)

Abstract: The compound 3-(2-pyridyl)-4-( p-methoxyphenyl)-5-(2-thienyl)-1,2,4-triazole(L) was synthesized and
characterized by IR, '"H NMR, “C NMR, MS, elemental analysis, UV and photoluminescence spectra. The complex
[CdLL], was prepared by the reaction of the compound (L) with Cdl,, and its structure was characterized by single
crystal X-ray diffraction structure analysis, IR, UV and elemental analysis. The complex crystallizes in monoclinic
system with space group P2//c, a=1.147 4(9) nm, 6=0.853 2(7) nm, ¢=2.194 6(18) nm, B=102.33(10)°, M,=1401.18,
V=2.0989 nm®, 7=2, D,=2.217 g-cm~, F(000)=1312, R,=0.041 1, wR,=0.128 9. The crystal structure shows that the
cadmium ion is coordinated with three iodine ions and two nitrogen atoms, forming a distorted square-pyramidal
coordination geometry. The complex has a centrosymmetric dimer structure mode with a four-membered centralendo-
cyclic Cdyl; unit. The antibacterial activity was studied by using the filter scraps diffusion method, and the results

indicated the ligand and its complex had bacteriostatic activity against E. Coli, P. Aeruginosa and S. Aureus.
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Nicolet MAGNA-IR 750 %Y i HL it 7% 48 21 41
W KBr H A ;Perkin Elmer 2400(I) %! T & 43 #r
1% ; Bruker AVANCE AV 400 74t 5 4% i L 4ig % 1%
1, % 57 DMSO-dg, N #5 TMS; Bruker Esquire 3000
ALB F BF BT 0% A (OB A B ) Thermo VG
Elemental (UK) Plasma Quad 3 % i 1% 4% ; TU-1901
TS8R UL 43 0 BE T (A 5 3 Al F A 2 D)
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1.2.1 BCAA 3-(2-MHWE L) -4- (R YA R I )-5-(2-E Wy

F)-1,2,4- = ML) A A AR

ZALE WS SOl 4 ke o i
ik, m.p. 152~153 °C,

'H NMR (DMSO-d¢,400 MHz),5:8.384 (s, 1H),
8.008~7.984(m,1H),7.934~7.912(d, 1H),7.677(s, 1H),
7.430~7.390(t, 1H),7.062~7.048(d , 1H), 6.831(s, 1H),
3.831 (s,3H), “C NMR (DMSO-dg),5:160.387(1C),
153.921(1C),151.398(2CH),149.554(1C), 146.828(2C),
137.586 (2CH),130.179 (1C),129.639(1CH),128.117
(2CH), 127.940 (1CH),124.811 (1CH), 124.510 (1CH),
114.920(1CH),55.891(1CH;), FTIR(cm™, KBr [& 4%
J):3310(w),2910(w), 1 610(m), 1 587(vs), 1 511(vs),
1455(s),1 272 (m), 1 254 (vs),1 160 (m), 1 028 (s),833
(s),793(vs),746(vs),597 (m), ft2= XK CHN,0S,
JCR M ESE 5 W HITHEAA , %) . C 64.80(64.67),H

4.08 (4.19),N 16.83(16.77), ESI-MS,m/z:335.25[M +
H]*,357.17[M+Na]*,691.00[2M+Na]*, MS,m/z(%):
333.9(M*,100),332.9(44.3),304.9(19.5),197.0(30.3),
154.0(12.8),121.0(10.6),78.0(32.3).,
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(vs),1470(s),1 254 (vs),1 170 (w),1 021 (m),835 (m),
727(s),637(w),
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Fig.1 UV-Vis spectrum of ligand L and [CdLI,],
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Fig.2  Flourecene spectrum of ligand L in solid state
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s, FLA R 2 A CALL B i i B 1 5 4
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MEREFR A 2 SRR LA 3 AR RO T AL
TR R WS DO 7SS R e N2 N4 12 12(A)
A e B AN AN D S o VA )
HETO AL T B K CdI-N2 .Cd1-12 .Cd1-N4 43 4 A
0.230 5(5).0.297 4 (6) Fl 0.242 1(5) nm; 5 A N (2)-
Cd(1)-1(2) 90.66(11)° N (4)-Cd (1)-1(2A) 91.10(11)° .
N(4)-Cd(1)-1(2) 153.70(11)° N(2)-Cd(1)-I(2) 90.62(11)°

x1 EASVHREFHE

Table 1 Crystal data and structure refinement for the complex

Compound [CdLL], 4/ mm™ 4.097
Empirical formula CisHasCdolNgO5S, F(000) 1312
M, 1401.18 Crystal size / mm 0.15%0.12x0.10
T/K 293(2) Method of collecting reflections o~w
A (Mo Ka) / nm 0.071 073 0 range for data collection / (°) 2.33~25.20
Crystal system Monoclinic Reflns. collected / unique (R;,) 10 213 /3 773 (0.078 9)
Space group P2 /e Observed reflns [I>20(1)] 3 566
a/ nm 1.147 4(9) Parameters refined 245
b / nm 0.853 2(7) Goodness-of-fit on F* 1.012
¢/ nm 2.194 6(18) Final R indices [/>20(1)] R=0.041 1, wR=0.128 9
V / nm? 2.098 9(3) Apua ! (e+nm™) 153 5
A 2 Apin 1 (e+nm™) -931
D,/ (g-em™) 2217
x2 BRAEVYHNEIERKMER
Table 2 Selected bond lengths (nm) and bond angles (°) of the complex
Cd(1)-N(2) 0.230 5(5) Cd(1)-1(2) 0.295 7(6) C 0.145 3(7)
Cd(1)-N(4) 0.242 1(5) N(1)-N(2) 0.138 9(6) C(8)-N(3) 0.143 2(6)
Cd(1)-1(1) 0.273 4(6) C(15)-(1) 0.170 3(6) C(7)-C(15) 0.144 9(7)
C(11)-0(1) 0.136 3(7) C(18)-(1) 0.166 4(7) C(1)-N@) 0.133 2(7)
N(4)-Cd(1)-I(1) 102.85(11) N(2)-Cd(1)-I(1) 114.17(13) N(2)-Cd(1)-N(4) 68.55(15)
1(1)-Cd(1)-1(2) 100.26(19) N(2)-Cd(1)-1(2) 90.62(11) N(4)-Cd(1)-I2A)" 91.10(11)
1(2A)"-Cd(1)-1(2) 92.87(16) N(4)-Cd(1)-1(2) 153.70(11) N(2)-Cd(1)-I2A)" 134.72(13)

Symmetry transformations used to generate equivalent atoms ™ —x+1, —y+1, —z.
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Table 3 Antibacterial activity of the compound [L] and the complex [CdLL], (mm)
E. Coli P. Aeruginosa S. Aureus
Compds.
0.10% 0.25% 0.10% 0.25% 0.10% 0.25%
L 7 12 8 12 6 12
[CALL], 8 11 7 14 7 11

3 AT LA ER L S5 A b 2 Y
Fhim PO TE VA I T R TE 019V FE R | 9 25 %
A 00 A K TR S A R AR A HABIR 2SR A 55 1Y)
PURIMER . MTE 0.25%6 5 i BB 5224t 10
mm, 2 FiAb A P2 2 B0 A P B e M AR
BB S A Y PR 2 R R
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I Bl
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