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Synthesis, Crystal Structure and Antibacterial Activity of Copper(Il Complex
Containing N-(2-hydroxybenzyl)-DL-valine and 4,4’-Bipyridine
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Abstract: A compound [Cu(sval) (4,4’ -bipy)] (sval =N-(2-hydroxybenzyl)-DL-valinate, 4,4’ -bipy=4,4" -bipyridine)
was synthesized and characterized by elemental analysis, IR, X-ray crystal diffraction and thermogravimetric
analysis. It crystallizes in monoclinic system with space group P2,/c. The crystal data are: a=1.087 23(19) nm, b=
1.360 1(2) nm, ¢=1.359 6(2) nm, B=105.433(2)°, Z=2, V=1.9380(6) nm®, u=1.157 mm™, D=1.511 g-em™, F(000)=
916, R,=0.033 2, wR,=0.089 1. In the title complex, neutral Cu(ll) ion is four coordinated with distorted square
planar geometry. The complex formed the dimeric unit through 77-7 stacking and Cu---N weak interactions. Every
two adjacent dimeric units are linked by Cu---O weak interactions to generate a one-dimensional chain. The

preliminary biological activity tests showed that antibacterial activity of the complex was significantly improved.
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Table 1 Crystal data and structure refinement parameters for the title complex

Empirical formula CpHxCulN;0; D,/ (g-cm™) 1.511

Formula weight 440.98 Absorption coefficient / mm™ 1.157

Temperature / K 296(2) F(000) 916

Crystal size / mm 0.20 x 0.14 x 0.10 0 range / (°) 1.94 10 26

Crystal system Monoclinic Limiting indices -2=<sh<13,-14<k<16,-16<[<16
a/ nm 1.087 23(19) Reflections collected 10 327

b/ nm 1.360 1(2) Independent reflections (R;,) 3 815 (0.074 5)

¢/ nm 1.359 6(2) Refinement method Full-matrix least-squares on F*
B/ 105.433(2) Goodness-of-fit on F 0.998

Space group P2/e final R indices (I>20(1)) R=0.033 2, wR,=0.089 1
V/nm? 1.938 0(6) R indices (all data) R=0.035 8, wR»=0.090 4

A 2 Larg. peak/hole (e+-nm™) 585/ -451
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Hydrogen atoms are omitted for clarity; Symmetry code: A: —x, -y,

—z; B: —x, 124y, 1/2-z

1 (a) CuFCA7 A4 ) ORTEP Kl; (b) 4t Cu---N
553 I o7 B8 JRC 1Y XUAZ 245 44 BT

Fig.1 (a) ORTEP view of the coordination environment of

Cu(D; (b) view of the dimeric unit formed by

Cu---N weak interactions

Symmetry code: A: —x, —y, —z; B: x, =1/2—y, =1/2+z; G: —x, 1/2+
y, 1/2-z
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Fig.2  One-dimensional chain of the complex
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Fig.3 Two-dimensional network of the complex

H I 1a AT WL BEE W h Cu(DBCAZECH 4, B AL
JEF R 1A sval™ 211 1 ANMREEE (01).1 DB
FEA(O3) AT 1 AN EE A (N A S 14 4,4/ -bipy BCik
PEAER 1 AT (N2), X 4 DECALEFTE Cull)E
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N(1) 93.85(6)° .0(3)-Cu(1)-N(2) 90.72(6)°, &t # fi
359.81(4)°, H.t» Cu(DE F 5 O(1),N(1),N(2)F1 0(3)
J 5 JLPAE R — 1, S 1 P 22 4 0.010 63
nm, Cu-N B3 5174 0.197 94(2) nm (Cu(1)-N(1))
A1 0.201 20(2) nm (Cu(1)-N(2)), ¥ )& 1F & B L 5
Cu-O MY BB 73514 0.196 59(2) nm (Cu(1)-O(1)) 1
0.19129(2) nm (Cu(1)-0(3)), E 5 {[Cu(sala)],(H,0)},!"
Xf I S — B, N (1)-C BB B 40 512 0.148 5(2)
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Table 2 Selected bond lengths (nm) and bond angles (°) of the complex

Cu(1)-0(3) 0.191 29(2) Cu(1)-0(1)
Cu(1)-NQ2) 0.201 20(2) N(1)-C(2)
C(6)-C(7) 0.150 0(3)

0(3)-Cu(1)-0(1) 176.15(5) 0(3)-Cu(1)-N(1)

0(1)-Cu(1)-N(2) 92.89(6) 0(3)-Cu(1)-N(2)

C(2)-N(1)-C(6) 112.77(1) C(2)-N(1)-Cu(1)

0.196 59(2) Cu(1)-N(1) 0.197 94(2)

0.148 5(2) N(1)-C(6) 0.148 3(2)
93.85(6) 0(1)-Cu(1)-N(1) 82.33(6)
90.72(6) N(1)-Cu(1)-N(2) 165.98(7)
110.53(1) C(6)-N(1)-Cu(1) 113.09(1)

nm~0.130 nm, C(6)-C(7)M %1 4 0.150 0(3) nm , &
S ) B ARG BEA C(2)-N(1)-C(6) 112.77(1)°,
C(2)-N(1)-Cu(1) 110.53(1)°,C(6)-N(1)-Cu(1) 113.09(1)°,
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nm, 159.15°)if — I i 4 V- m 2549 (14 3),
23 MIBEMESW

TER A, T 25~800 CHt B2 3 [l P X fic
BYHEAT T RE ST AP TG MhZeml i, i
B WTE 236 CZHT—ELEREM , M 236 2 355 C
ZIRAFAE— AR E AR R TR 36.19% , %I T
KW =Y nIGeSE 1A 4,4 -bipy 70 F (BEIAE N
35.4%), %) 355 CL AT -2 | 4k S 3R 2k
#7E 500 °CLAJE 5 5k B e e O e 445 51 B 5%
W) CuO, LPRIRA H 73 & 7N 19.4% , BB IR AR Y)
A Eih 18.1%,
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% 0.010 g+ mL™ W& IR, LA MH BB b 5 37 3L |
K AR 7 802 (Kirby-Bauer ¥ ) £ 47 90 3 52 56, LA
KRR &G RRMEDUAE R BRI SR 45 53R
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08 ) SR A B A dIE ], miAE I R T,
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