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Table1 Coordinate and Thermal Parameters for Nonhydrogen Atoms
[
atom | X Y z Bes.

Cu | 0.2221(1) 0.0352( 7) ~0.1414( 6 ) 1.69( 1)
Cl, 0.1216( 2) 0.0710( 2 ) —-0.3176(1) 2.46(3)
Cl, 0.1101( 3) —-0.1461(2) -0.1453( 1) 2.88(4)
N, 0.2&07(8) 0.0195(5) 0.0133( 4) 2.2 (1)
N, 0.3331(8) 0.1845(5) —-0.1336(4) 2.1 (1)
N, 0.3998( 7) 0.0652(4) 0.1928( 4) 1.7 (1)
N. 0.4467( 7) 0.1867(5) 0.0508( 4) 1.9 (1)
N 0.5249(9) 0.3256(5) —~0.0655(5) 2.9 (1)
C; 0.4295(8) 0.2311(5) —-0.0542(5) 1.7 (1)
C,; 0.3704(8) 0.0880(5) 0.0849(5) 1.6 (1)
C; 0.4010(1) 0.1653(6) 0.2697(5) 2.9 (2)
C. 0.4580(1) 0.1264( 7) 0.3846(6 ) 3.1(2)
C; 0.3740(1) -0.0630(¢6 ) 0.3495(5) 2.4 (1)
Ce. 0.3121(9) -0.0388(6 ) 0.2312(5) 2.1 (1)
O 0.3491( 7) 0.0361(4) 0.4156( 4) 2.6

(1)
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Table 2 Selected Bond Angles
bond angle } degree I] bond angle degree
C1,—Cu—Cl, 93.45(7) |  Cl,—Cu—N, 88.8(2)
Cl,—Cu—N, 171.6 (2) ' ClL,—Cu—N, 175.8( 2)
Cl,—Cu—N; 89.3 (2) “ N;—Cu—N, 88.9(2)
®3 BROARER
Table 3 Least Square Equation
plane atom in plane géil;:ion
‘ T | _
1 CL | CL. | N, N, | Cu , 0.3845 ¥
distance 0‘23212
(X)) |-0.092]0.093 {-0.114 | 0.113 | 0.043 = 1.9136
2 I | N s e e | e o
distance l 0.22762
( A) 0.000 | 0.000 {-0.189 | 0.000 0.184 0.052 |-0.082 ! 0.141 ='1 6742
‘ . h ! oy
3 of C. C.: +C. | O Noo 02087
distance i ‘ 0.24867
CA)> (-0.004 0.001 [-0.004 0.001 ‘—0.711 0.561 13671
plane 1.2 \ 1,3 | 2,3
dihedral 6-3c 10.68° J 16.9°
angle | !

Note: X, Y and Z are coordinates in the orthogonal axes system.
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4788.9°F193.45°, MEECu-NBK VI HN1.9284, #iFE(Cu(BigH),1Cl,-2H,00"?
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Table4 Intermolecular Table5 Intermolecular

Hydrogen Bond Hydrogen Bond

bond distance( ) bond distance( &)
Nz—Hz"'Cll 2.703(2) Nz—Hz"'Clz 2.534(2)
N.—HCl; | 2.605(2)
Ni—H,~CL. 2.87702) N.—H;,,--0 2.703(5)
GEREE ST AL

ARSI R LY, Co SERNRETZRERT FHA &, At—PEiRE
YR HRIE, RINACNDO/ 2T IR TRESYH B TEH. HHPHERBMRA
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Fig. 3 Charge density and overlap population
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Table6 Some Atomic Orbital Coefficients in Molecular Orbital

44 45 46 47(CHOMO)| 48(LUMO)
molecular
orbital energy
(eV) ~0.3531 —0.3482 —~0.3465 -0.3085 0.1037
i 48 -0.1272 —0.0245 -0.0047 -0.0006 0.0964
| 4Px 0.0185 0.0164 —-0.0018 -0.0075 -0.0371
. 4Py 0.0074 0.1010 0.0066 -0.1136 0.0324
| 4Py 0.0556 ~0.0703 -0.0017 0.0891 —-0.0040
Cu L 3de? 0.0059 -0.0270 -0.0043 0.0413 -0.0005
" 3dxe 0.0010 —-0.0028 0.0063 0.0108 0.0053
3dsa ~0.0100 0.0111 | —0.0022 : —0.0062 -0.0029
3dx’ .y} ~0.0037 ~0.0119 ~0.0046 0.0181 -0.0035
- 8dxy -0.0035 0.0135 ~0.0071 —-0.0200 -0.0028
3S 0.0161 —0.0098 ~0.0005 -0.0143 -0.0148
3Px —-0.3798 0.2426 0.6257 —-0.0342 ~0.0062
Cl, 3Py ~0.6057 0.4042 ~0.2157 0.4117 0.0058
3Py | —0.3970 0.2437 ~0.1956 —-0.5485 - 0.0405
L3S ~ 0.0103 0.0150 0.0018 0.0141 | =-0.0076
P3P -0.2203 -0.2509 —0.6565 0.1565 0.0049
Ct. 3Py . —0.1511 -0.2480 0.2553 0.6091 -0.0253
. 3P: i —0.4674 —0.7344 0.1643 -0.2906 0.0028
25 ’ 0.0432 0.0981 l 0.0013 ~0.0645 ~-0.0018
2P« -0.0106 -0.0158 |  0.0079 ~0.0004 -0.3555
N: 2Py —-0.0238 ~0.0302 i 0.0003 -0.0058 0.1949
2P —-0.0382 —0.0973 | -0.0066 0.0830 0.0546
25 0.0785 -0.0720 | —0.0034 0.0624 0.0094
2P, -0.0400 0.0418 ; -0.0016 -0.0420 0.2839
N 2Py —0.0565 0.0576 0.0027 -0.0697 -0.1385
2P, -0.0423 0.0238 |  0.0039 0.0012 -0.1167
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MOLECULAR STRUCTURE ANE ELECTRONIC
STRUCTURE OF MORPHOLINE BI-
GUANIDO DICHLLORO COPPER(TI)

Wang Yijun Qu Yun Guan Yintong Tang Wenxia Dai Anbang

( Coordination Chemistry Institute, Nanjing University, Nanjing)

Zhu Zhonghe Lu Yunjing

( Modern Analytical Centre, Nanjing University, Nanjing)

The crystal and electronic structure of morpholine biguanido dichloro
copper( I) has been studied, The crystal is monoclinic with space group
P21/n, a=7.739(2) A, b=11.593(3)4, c=12.347(3)&; B =96.43°(2),
Z=4, A final R is 0.044, The title compound is a square planar complex
with two Cl atoms and two N atoms of biguanide which forms sixmem-
bered planar chelating ring with Cu( I ) atom, The average bond lengths
of Cu-N and Cu-Cl are 1.926 and 2.268 4, respectively, The bond length
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for Cu-N is shorter than a typical Cu-N bond(1.98-2.004), all the bond
lengths for C-N in the chelating ring and out of it are shorter than a ty-
pical C-N bond length, All this show that a conjugate bond system bet-
ween chelating ring and C-N bonds out of the ring is formed,

The electronic structure of the title compound is calculated by CNDO
/2 method, The unusual bond length between Cu-N and C-N are discussed
and a conjugate bond system between chelating ring and C-N bonds out

of the ring are confirmed,
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