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Crygal Sructure Characterigics of Isomer of Mixed Ligand
Complex Cd( )-phenanthradine-malonate
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Abstract  The trangparent colorless snge crysal was obtained by reacting cadmium nitrate with phen and malonic acid
(mal) . The cryda gructure was determined by X-ray diffraction. The crygta dructure indicates that there are two
cormpounds in one crygd cell and they are i someric conplexes with enpirical formula Gy HigsOsN4Cd. They crydalize in
tridinic sysem with gpace goup P-1, a=0.14432(5) nm, b=0.15517(5) nm, ¢=0.16098(6) nm,a =107.048(6)° ,B
=98.989(6)°,y =116.481(6)°, z=2, F(000) =1287. D.=1.453 g/cn’, M =0.802 nm™*, R; =0.0645,
WR, = 0. 1756. Difference between the two iomeric conplexes is that in complex 1 Cd? ¥ i's coordinated by one oxygen
aomaf every carboxylate and in conplex 2 Cd?* is coordinated by two oxygen atoms in a carboxylate group. Two
isomeric cormplexes formed supranolecular sructure through hydrogen bonds andTt=T gtacking.
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.PXri1C (
+0.00lpH ) ,ZFQ-85A : : Pl :
Finnigan EA 1112 Bruker Srat OO X a=0.14432(5) nm, b=0.15517(5) nm, c=0.16098(6)
nm, 0 =107.048(6)° ,B =98.989(6)° ,y =116.481(6)°, V =
12 2.9063(17) nm°, Z=2, F(000) =1287, D.=1.453 ¢/ cm’, H
' 20 0.1 ol (mel) oo 0o  =0-802mm ", Ri=0.0645, wR,=0. 1756,
mmol (phen) ,
30 L 0.1 ol , pH 2
0.5mol/L  KOH pH 7.039,
5h pH (pH=6.885) . 1. 1 2
30 nL , ,7d 1 1 phen 2
.And. cdcd for Gy HigN,OsCd: € CdP* , 2 , 1 4 Cd—N
56.41, H3.16, N 9.75; found C56.21, H3.13, N 9. 74. 0.2365 nm. 2 4 Cd—N
1.3 0.2336nm. 1 2  phen
1 1.2 (nm) ®)
Table1 Sdected bond digances (nm) and anges (°) of conplexes 1 and 2
1 2
cd(1) —o(1) 0.2233(6) cd(2) —o(5) 0. 2402(6)
cd(1) —o(@3) 0. 2244(5) cd(2) —o(6) 0.2299(6)
cd(1) —N(1) 0.2341(6) cd(2) —N(5) 0.2352(7)
cd(1) —N(2) 0.2345(6) cd(2) —N(6) 0.2321(6)
cd(1) —N(3) 0.2386(7) cd(2) —N(7) 0.2328(6)
cd(1) —N(4) 0.2387(7) cd(2) —N(8) 0.2344(6)
C(25) —0(1) 0.1244(9) C(52) —O(5) 0.1255(10)
c(25) —0(2) 0. 1246(9) c(52) —O(6) 0. 1251(10)
c(27) —o@) 0.1260(9) c(s4) —O(7) 0.1261(9)
c(27) —o(4) 0.1264(9) c(x4) —O(8) 0.1253(8)
O(1) —Cd(1) —N(2) 97.3(2 0(6) —€d(2) —N(6) 106.0(2)
0(3) —cd(1) —N (1) 162.7(2) 0(6) —cd(2) —N(7) 92.0(2)
0(1) —d(1) —N(2) 112.7(2) N(6) —Cd(2) —N(7) 159.9(2)
0(3) —Cd(1) —N(2) 90.8(2) 0(6) —Cd(2) —N(8) 140.8(2)
N(1) —Cd(1) —N(2) 72.3(2) N(6) —Cd(2) —N(8) 97.7(2)
O(1) —€d(1) —N(3) 87.3(2) 0(6) —€d(2) —N(5) 105.0(2)
0(3) —Cd(1) —N(3) 104.6(2) N(6) —Cd(2) —N(5) 72.4(2)
N(1) —cd(1) —N(3) 92.7(2) N(7) —€d(2) —N(5) %.7(2)
N(2) —cd(1) —N(3) 155.9(2) N(7) —€d(2) —N(8) 72.3(2)
0(1) —€d(1) —N(4) 153.8(2) N(5) —cd(2) —O(5) 147.3(2)
0(3) —Cd(1) —N(4) 87.6(2) N(7) —Cd(2) —O(5) 110.6(2)
N(1) —Cd(1) —N(4) 97.0(2) N(8) —Cd(2) —O(5) 96.0(2)
N(2) —Cd(1) —N(4) 92.6(2) 0(6) —d(2) —O(5) 55.3(2)
N(3) —cd(1) —N(4) 70.1(2) N(6) —€d(2) —O(5) 87.5(2)
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Figure 1 Molecular gructuresof conplexes
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Figure 2 Chain gructure of conmplexes connected by hydrogen bonds
(phen were omitted)
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Figure 3 14T Sacking of neighboring conplex nolecues
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Figure 4 Sacking of conplex nolecues
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