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Table 1 Fractional Coordinates and Equivalent Isotropic Thermal Parameters of
Complex (1) and (2)
atom x ¥ z B(eq)
Cu(l) 0.000 0.000 0.000 3.243(8)
Ci(1) 0.1086(1) —0.1777(1) 0.33039(8) 4.36(1)
N —0.1034(2) —0.0144(3) 0.1459(2) 2.23(3)
o) -0.1921(2) 0.0814(3) —0.0670(2) 2.80(3)
0Q2) —0.4162(2) 0.1799(3) —0.0235(3) 3.38(4)
C() —0.2691(2) 0.0058(4) 0.1112(2) 2.70(4)
(1 C(2) ~-0.2967(2) 0.0986(3) —0.0006(3) 2.46(3)
C(11) —0.0439(2) 0.0975(4) 0.2340(2) 2.32(4)
C(12) 0.0550(3) 0.0360(4) 0.3245(3) 3.06(5)
C(13) 0.1103(4) 0.1439(7) 0.4119(3) . 4.34(7)
C(14) 0.0685(4) 0.3170(6) 0.4075(4) 4.59(6)
C(15) —0.0301(4) 0.3800(4) 0.3177(4) 4.13(6)
C(16) —0.0847(3) 0.2696(4) 0.2326(3) 3.20(5)
Cu(1) 0.000 0.000 0.000 3.30(1)
N1 ~0.113(3) ~0.0067(5) 0.1421(3) 3.14(4)
o) ~0.1843(3) 0.0859(4) ~0.0740(3) 3.66(5)
0(2) —0.4102(3) 0.1788(5) —0.0428(4) 4.43(6)
C(1) —0.2703(4) 0.0177(6) 0.1024(4) 3.56(6)
C(2) ' —0.2927(3) 0.1031(4) —0.0129(4) 2.98(6)
C(11) —0.0505(4) 0.1028(5) 0.2305(3) 2.88(5)
C(12) 0.0458(5) 0.0386(6) 0.3219(4) 3.77(7)
C(13) 0.1047(7) 0.150(1) 0.4070(5) 5.4(1)
C(14) 0.0660(7) 0.3177(8) 0.4017(5) 5.5(1)
C(15) —0.0312(8) 0.3782(7) 0.3097(6) 5.5(1)
C(16) —0.0879(6) 0.2692(6) 0.2258(4) 4.03(7)
C(21) 0.0870(8) —0.1438(8) 0.3317(5) 5.4(1)
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Table 2 Relevant Bond Lengths(A) and Bond Angles (°) of Complex (1)
and (2)
Cu(1)-N(1)
Cu(1)-N(1) 2.053(1) 2.047(0)
Cu(1)-0(1)
Cu(1)>-0(1) 1.899(1) 1.905(0)
Cu(1)-0(1)
N(1)-C(1) 1.479(1) 1.459(0)
N(D)-C(1)
N(1)-C(11) 1.420(1) 1.425(0)
N(1)-C(11)
o(1)-C(2) 1.283(2) 1.277(1)
Oo(1)>-C(2)
0(2)—-C(2) 1.235(1) 1.228(1)
0O(2)-C(2)
C(1)-C(2) 1.514(2) 1.521(1)
C(H)—C(2)
C(12)-Ci(1) 1.731(1) 1.500(1)
N(1)-Cu(1)-N(1") 180.00(3) c2-c21) 180.00(3)
—Cu(l)— . .
. N(1)~Cu(1)-N(1")
O(1)—Cu(1)-0(1") 180.00(8) : 180.00(8)
‘ N(1)-Cu(1)-0(1')
N(1)-Cu(1)-0(1) 85.62(3) 85.22(1)
! ' N(1)-Cu(1)-0(1)
N(1)—-Cu(1)-0(0 ) 94.38(3) . ' 94.78(1)
(1) (vd) N(1)—Cu(1)j-0(1")
Cu(1)-N(1)-0(1) 105.32(6) ' 94.78(1)
N(1)—Cu(1)~0(1 )
Cu(1)-N(1)—0(11) 115.95(6) 105.83(2)
Cu(1)-N(1)—C(1)
C()-N(1)—-C(1D) 114.83(8) 115.79(3)
Cu(1)-N(1)—-C(11)
Cu(1)>-0(1)~C(2) 115.86(7) 116.53(3)
Cu(1)-0(1)-C(2)
N(1)-C(1)-C(2) 111.12(7) 112.20(3)
N()-C(1)>-C(2)
O(1)-C(2)-0(2) 124.3(1) 124.38(4)
O(1)-C(2)-0(2)
o(1)—-C(2)—-C(1) 115.91(8) 115.34(3)
O(1)-C(2)—-C(1)
0(2)-C(2)-C(1) 119.7(1) 120.26(4)
O(2)-C(2)—C(1)
N(1)-C(11)-C(12) 121.21(9) 119.68(4)
N(1)-C(11)-C(12)
N(1)-C(12)-C(16) 120.2(1) 119.49(4)
N(I)—C(11)-C(16)
CI(1)-C(12)~C(13) 120.12(9) 122.59(5)
CI(1)-C(12)~-C(13) 118.5(1) ' can-cz-can 119.16(5)
C(13)-C(12)-C(21)

symmetry code i: X, y, z.

RS RN E RS, R E AT S FARESORQN RREF & EHHESYS
FHIUTHREAR. T R, T 5—-CH , S H B 02 E .
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Fig, 1. Perspective drawing of the structure
of N—(ortho—chlorophenyl)glycine
copper(Il)

symmetry code irxy, z

B2 N-A-HEZE)EEZRRAIDSTHHRE
Fig. 2. Persperctive drawing of the structure of

N—(ortho~methylphenyl)glycine copper(I)

symmetry code isx ¥ z
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Table 3 EHMO Calculation Parametex.'s of

Complex{1) and (2)
atoms quantum Cu Cl (o] N C H
number n 4 3 2 2 2 1
1.4820 2.0330 2.2458 1.9237 1.6083 1.2000
H C(' V) -7.7500 —-30.000 -32.300 —26.000 —21.400 -13.600
e
' v 1.4820 2.0330 2.2266 1.9170 1.5679
H (e
'( ) —3.9500 -15.000 —14.610 —13.400 —11.400
{
4 3.0800
H,@EV)
—10.600

BAYOMQFBREWMNHENE RV FAIMUREENFRTFR—MRE O RT 5+
LEF Cu BB LR ARTHE,H Cu RFIREYWS FHRRF L. HFF
A T T A BT, T M4 N B F LW ERREN L FoFFEs L, Fr.
ERSYOF, AaEESRTEHTEGE: 0.2595x+0.9394y+0.2238z=0)54FF N &
FFEACER T RR: 0.8434x+0.2165y—0.4917z=—1.7764)|a] T f3 2}y 108.2 ° ;7
e At ESA YT EHGTE: 0.2831x+0.93315y+0.22852=0) 5 4 F+ N Lk
EBARERTHTHE(HE: 0.8445x+0.1847y—0.5026z=—1.8488)[a] —H £ 107.2C.

F4 RSO Cu SRR N. O RFElf54 3L Mulliken 45
Table 4 Partial Mulliken Bond Orders between Cu and Coordinated N. O atoms
for Complex (1) and (2)

1, J SS SP PS PP DS DpP overall
population

Cu N(D 0.0323  0.0409 —0.0128 0.0577 0.0091 0.0448 0.1719
M cu o' 0.0323 0.0405 -0.0128 0.0577 0.0091 0.0448 0.1719
Cu O(1) 0.0552  0.0369 0.0320 0.0850 0.0095 0.0735 0.2922

Cu O(l)' 0.0552  0.0369 0.0320 0.0850 0.0095 0.0735 0.2922

. T

Cu N() 0.0154 —0.0385 02513 0.0134 —0.0049 —0.0087 0.2279

@ Cu N(l)l 0.0144 —0.0383 0.2458 0.0135 ~-0.0048 —0.0084 | 0.2222
Cu O(1) 0.0i89 —0.0295 0.2319 0.0021 0.0004 0.0011 0.2250

cu oQ) 0.0190 —0.0295 0.2319 0.0021 0.0004 0.0011 0.2251

symmetry code i: X, ¥y, z
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Cu BFERESYHEMEFE. ZESYO)HF,BK Cu-N(1)FH 2.053A,Cu—01)H
1.899 A, O)-Cu-N(DEf %N 85.62A ° ;B S (Q)H A B4 B 2.047. 1.905A
185224, RUBRMEMATFESRREEAAR" . X—ERSHIULEY—KEH

EM4A(I(NH,CH,COC), Cu - H,0" R /G ##,Cu HFLATF 0. N EFHEAN
TR, R M S N ERR BRI E AW NENE BN, RS
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(1) Cu—N 5 Cu-O BK L[N 01544, MAEQ)F N 0.142A, X—HINERTEES

W A B4 F R AR DL B B AR TA 3, BN AT BE i T (1) S SBALARUR Tl 5 A FR g 3t
MMM T N ETHEREQFHNREEERIALHK ESO)PERKELELR
1.382~ 1.395A, MEQ)F R 1.368-1.404A, MERGEFBTHL.BRANSEHR TS
SRR E A X, '

H F 4 #

R EHMO BF 7 M-160 HEHL LT HE. $AE 1 FESYORMESYON
EEEFREFE TR RAEERRITE. 2 FPERTFHRFHER { MEnEe
HeV)E B 255 FE 3 %, iHE4 B3 mama). m%ﬁ%ﬁﬁ¥ﬁﬁ 58 B
8. A3 K E M Mulliken B M EER.

FA ()R R AER H—2584.8631cV, 364 69 2 1 T 5 4 i AR U 0 & 4 (2) B0 14 BB
BH—2248.0534cV, FIEEE 69 S F A MR BHLE.

M3 4 FiF43 30K Mulliken 485 57T LUE 1,4 W (1) 5 Q48 e, ER A% ()% Cu
FFH 4B FREBERRK. £ 57HTRAYO)QHREF TS Mulliken /B85
e B R REEBUR-E8 2)F N()-CODKME S H 0.8277 W/ F 0.7695,%
Bk CEFZANRERARENG B, RHEREY Cl-BURBRCH, ~ LR
N()HEFR MR EE T E.

 EAPO)QRE—HBLRREH TFRAEMSEEMEE T MBS K FHLERNR
B, B S BSI A HE B A (DI Cu— N(1),Cu — N(1)',Cu — O(1),Cu— O(1) A #
Mulliken £ Z %4514 0.1719,0.1719,0.2922,0.2922, Cu—.N H Cu—-Q B ERRKMNER,
HFRET Cl MR AMER R~ EETEBRARESHIRBETRART N L
BT TR, MREaH(2)H,Cu=N(1),Cu — N(1)' ,Cu—0(1),Cu — O(1)' 1
B Mulliken 22 E4512% 0.2279,0.2222.0.2250.0.2251. 1 F B HAE A4 FEACR it
HIRA N AIIEIEAE, 78 N(ON() LA R MmN R T RALET N Mmaseh,
f# Cu—N REAPFHA,FETF Cu-0 WRARBE. AL BREX—IEEREREY
(1)Cu—N G M3 N RS Y ()25 2, R A9 ()X T Cu—N SR MW AR E ¥ Ik
E&Y(Qk—%, X—SRHEhsR—u",



F bl A £ 2 )

£35 RAMOFQFPREERFH Muilliken &5
Table 5 Mulliken Bond Orders between Bonded Atoms for Complex (1) and (2)

atoms bonded (1J) (1) )
Cu o) 02922 0.2250
Cu N(1) 0.1719  0.2279
o) C@) 0.9824  0.5460
CQ) 0@2) 1.0269  0.4421
C@2) c@) 0.8106 0.9708
() N(1) 1.1485  0.7515
N() C(11) 0.8277 0.7695
c(1n C(12) 1.0239  1.0455
C(12) C(13) 1.1083  1.0764
C(13) C(14) 1.2458  1.1209
C(14) C(15) 1.2892  1.1406
c(15) C(16) 1.2709  1.1393
c(1) C(16) 1.1143  1.1023
C(12) &/ (¢)) 0.7850
Cc(12) C(21) 0.9867
8 £ X W
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[31BR3E 56, XE B, 1L 22 #1%,43,884—-887,1985.
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SYNTHESIS,CRYSTAL AND ELECTRONIC
STRUCTURES OF COMPLEXES OF Cu(ll) WITH
N—(o—CHLOROPHENYL)GLYCINE AND
N—(o—METHYLPHENYL)-GLYCINE

Miao Fangming Wing Jinling Hao Jinku
(Department of Chemistry Tianjing, Normal University)
Chen Rongti Liu Henggian
(Department of Chemistry, Nankai University)

. The title compounds,Cu(CIC H NHCH,COO), (1)and Cu(CH,C H NHCH,C00),(2)
have been preparcd .The crystal structures of (1) and (2) have been dctermind with an
Enraf-Nonius CAD4 diffractometer, using Cu—-K  radiation. The crystallographic  data arc as
follows:(1) monoclinic, spacc group »2 .0 =8.786,6=1717,c=1 1.956 A,8=96.01,V =812 4

AB,Z=2;(2) monoclinic, space group P2 a=8.925b=7973,c=11.856 A ,f=96.23,

1/7a?
¥=838.6A"° »Z=2. The final deviation factors for (1) are R=0.037,R A =0.044 and R=0.066,
R =0.076 for (2).

The molccular drawing of (1) is shown in Fig .1, and that of (2) in Fig .2. In compound
(1}, the Cu atom is located at 'a crystallographic center, and coordinated by four
atoms, O(}),O(li),N(l), N(li), which arc coplanar with the Cu atom, the bond distances for
Cu—-0(1) and Cu~N(1) arc 1.899 and 2.053 A ,the O(1)—Cu—N(1) anglc is 85.62 ° ,thc corrcs-

ponding valucs for (2) are 1.905,2.047 A and 85.22 ° respectively. '

The clectronic structurcs of (1) and (2) have been calculated with EHMO program,using
M—160 computcr.The results showed that the molccular orbitals with lower cnergy arc mainly
composed of atomic orbitals from the ligands,the 3d orbitals of the Cu atom arc much less in-
volved in bond formation than its 45 and 4p orbitals.

Keywords: copper  N—substituted glycine crystal structurc clectronic structure



