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cmen , ,
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1.1
117, 18] 2, 3-iri 3. 40g(29. 1mmol)
cmen 2. 16g(29. Immol) ) : bl b2
b3 b4 b5 1. 5mol- dm ~* H>ZnCl4( ) , : 40% (b1), 10%
(b2, [),15% (b3), 10% (b4, ), 25% (b5), 65%
1.2
'H BC Me>SO-ds , Me2SO-ds (*C, 639.37ppm; 'H, &
2. 49ppm) , VARIAN INOVA-400 UV-265
1.3
0. 15¢ ([Co(2, 3-tri) (cmen) Cl]
[ZnCL]) 3mL 2mol: dm ™3 , 1. 5mol- dm ™3 H,ZnCl4
(1.5mol ZnCl 250mL , 1000mL)
I I
1.4
I I 0. 12mm x 0. 10mm x 0. 10mm
Bruker P4 Mo Ko , A=0.071073nm,
w/260(4° <26 <56°), S=16° min~'(in o)
7733 6567, 4157( R =0.0281)  4398( R, =0.0215)
(Twnx=0.7558 0.7682, Twin=0.7173  0.7311) LP
( 0.0000(2) 0.0000(5)) (SHELXS-97),
Fourier (SHELXL-97) 4157 4398
(1>2.000(1)), 229 191 R =0.0317

0. 0365, R, =0.0923 0.0975 (R=X 11 Fol =1 F A1/ X1 Fol; Re=[2X w(l Fol (1 Fol)?/
ZW|F()|2]1/2, wzl/O'Z(Fo) )
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Fig. 1a  "“C NMR spectrum of I in DMSO-de Fig. 1b  C NMR spectrum of Il in DMSO-ds
, I c2 DMSO-ds 17.280

(C1) 41.766(C3) 43.414(C4) 49.740(C5) 52.288(C6) 53.525(C7) 53.738(C8) ppm
16.454(C1) 26.246(C2) 37.745(C3) 41.934(C4) 48.092(C5) 48.328(C6) 53.563(C7)

54.387(C8) ppm 'H NMR I 1 4.367 ~ 6. 646
3. 865 ~5. 167ppm , 2.277 ~3.298 1.578 ~
3.273ppm , 1.301 1. 134ppm
UV-265 0.01mol- dm—* HCIO, 25°C I 1
(A/nm(e/ (L mol™" em™"))) 538.4(110.0) max

422.2(56.9) min 366.2(140.9) max 329.6(95.2) min  543.6(96.3) max 421.2(54.3) min
365.4(124. 7)max 331.4(82.7)min
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(Mo Ka) =29. 66cm ™', R=0.0317, R, =0.0923, 4 .4  [ZnCL]*"

; (I , P1, a=0.90953(18) nm, b=0.9694(2) nm, c¢=1.1771(2)
nm, a=110.669(4)°, B=92.238(4)°, y=91.211(4)°, V=0.9697(3) nm3, D.=1.750g:
cm~*, Z =2, F(000) =520. 00, (Mo Ka) =27. 84cm ™', R=0.0365, R, =0. 0975, 2
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Table 1 Atomic Coordinates and Equivalent Isotropic Thermal Parameters(nm x 10°) for
the Isomers (I) and (I) of [Co(2, 3-tri) (cmen)Cl][ZnClL]
atom x ¥ z Bl(eq) x" y" z* B* (eq)
Co(1) 0.2116(1) 0.2200(1) 0.1017(1) 0.30(1)  0.1619(1)  0.3065(1) 0.3059(1) 0.22(1)
CI(1) 0.1171(1) 0.2520(1) -0.0073(1) 0.49(1) 0.1498(1) 0.5520(1) 0.4063(1) 0.33(1)
N(1) 0.3762(1)  0.1628(2) 0.0671(1) 0.37(1) 0.3785(2) 0.3280(2) 0.3127(1) 0.31(1)
N(2) 0.2885(1)  0.4189(1)  0.1082(1) 0.35(1) 0.1718(2)  0.3309(1) 0.1468(1) 0.28(1)
N(3) 0.0473(1) 0.2837(2) 0.1355(1) 0.40(1) -0.0546(2) 0.2879(2) 0.2962(1) 0.30(1)
N(4) 0.1523(2) 0.0164(2) 0.0966(1) 0.45(1) 0.1630(2) 0.2769(2) 0.4619(1) 0.30(1)
N(5) 0.2883(1) 0.1710(1)  0.1973(1) 0.33(1) 0.1755(2) 0.0908(1) 0.2351(1) 0.27(1)
C(1) 0.4741(2) 0.2826(2) 0.0794(1) 0.42(1) 0.4301(2) 0.3204(2) 0.1926(2) 0.40(1)
C(2) 0.3998(2) 0.4216(2)  0.0662(1) 0.44(1) 0.3184(2) 0.3964(2) 0.1407(2) 0.37(1)
C(3) 0.2006(2) 0.5468(2) 0.0906(1) 0.48(1) 0.0545(2) 0.4097(2) 0.1052(2) 0.38(1)
C(4) 0.0876(2)  0.5494(2) 0.1320(1) 0.51(1) -0.0967(2) 0.3426(2) 0.1070(2) 0.43(1)
C(5) -0.0087(2) 0.4282(2)  0.1146(1) 0.50(1) -0.1440(2) 0.3675(2) 0.2338(2) 0.43(1)
C(6) 0.2183(2) -0.0649(2) 0.1575(1) 0.50(1)  0.1249(2) 0.1209(2) 0.4429(2) 0.36(1)
C(7) 0.2277(2)  0.0338(2) 0.2190(1) 0.42(1) 0.2020(2) 0.0267(2) 0.3331(2) 0.33(1)
C(8) 0.3052(2) -0.0291(2) 0.2846(1) 0.58(1) 0.1513(3) -0.1348(2) 0.2914(2) 0.51(1)
Zn(1) 0.2871(1)  0.0395(1) -0.1434(1) 0.37(1) 0.3469(1) 0.0926(1) 0.8013(1) 0.33(1)
C1(2) 0.2223(1) -0.1145(1) -0.0639(1) 0.45(1) 0.1590(1) 0.0383(1) 0.9078(1) 0.41(1)
C1(3) 0.1042(1)  0.1554(1) -0.1955(1) 0.48(1) 0.3446(1) -0.1015(1) 0.6228(1) 0.55(1)
C1(4) 0.4546(1) 0.1824(1) -0.0959(1) 0.52(1) 0.5616(1) 0.1221(1) 0.9059(1) 0.56(1)
C1(5) 0.3766(1) -0.0743(1) -0.2314(1) 0.47(1)  0.2809(1) 0.3027(1) 0.7747(1) 0.64(1)
0(1W) 0.4744(2)  0.3553(2) 0.5796(1) 0.52(1)
“Isomer (I)
Cl5 Znl
Cl4
cn
2a
Fig. 2a  Perspective drawing of the crystals (1) Fig. 2b A general view of the unit cell of the crystals (I)
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Table 2 Selected Bond Distances(nm) and Bond Angles(°) for the Isomers (I) and (I)
of [Co(2, 3-tri) (cmen)Cl][ZnCl,]

atom-atom distance distance atom atom atom angle angle *
Co(1)-C1(1) 0.22301(6) 0.22601(6)  N(1)-Co(1)-N(2) 85.40(6) 84.98(6)
Co(1)-N(1) 0.19677(13) 0.19720(14) N(1)-Co(1)-N(3) 178.14(6) 178.52(7)
Co(1)-N(2) 0.19899(13) 0.19738(15) N(4)-Co(1)-N(1) 89.97(6) 92.21(6)
Co(1)-N(3) 0.19732(14) 0.19687(14) N(1)-Co(1)-N(5) 90.80(5) 89.82(6)
Co(1)-N(4) 0. 19681(15) 0.19560(15) N(3)-Co(1)-N(2) 92.91(6) 93.68(6)
Co(1)-N(5) 0.19726(12) 0.19676(13) N(4)-Co(1)-N(2) 174.74(6) 176.72(6)

N(1)-C(1) 0.1486(2) 0.1485(2) N(5)-Co(1)-N(2) 92.70(5) 93.26(6)

N(2)-C(2) 0. 1490(2) 0. 1480(2) N(4)-Co(1)-N(3) 91.75(6) 89.15(6)
N(2)-C(3) 0.1492(2) 0.1489(2) N(3)-Co(1)-N(5) 90.06(5) 90. 88(6)
N(3)-C(5) 0.1482(2) 0. 1475(3) N(4)-Co(1)-N(5) 84.86(6) 85.01(6)

N(4)-C(6) 0.1484(2) 0.1479(2) N(1)-Co(1)-C1(1) 89.18(4) 89.59(4)
N(5)-C(7) 0.1496(2) 0.1505(2) N(2)-Co(1)-C1(1) 93.10(4) 92.59(4)

C(1)-C(2) 0.1492(2) 0. 1499(3) N(3)-Co(1)-C1(1) 90.13(4) 89. 84(4)

C(3)-C(4) 0. 1498(3) 0.1513(3) N(4)-Co(1)-C1(1) 89.32(4) 89.09(4)
C(4)-C(5) 0. 1496(3) 0.1507(3) N(5)-Co(1)-C1(1) 174.18(4) 174.04(4)

C(6)-C(7) 0. 1496(3) 0.1504(2) N(1)-C(1)-C(2) 107.08(13) 106.45(14)
C(7)-C(8) 0.1524(2) 0.1521(2) N(2)-C(2)-C(1) 107.41(14) 107.47(16)
2 bonds 2.85376 2.85552 C(4)-C(5)-N(3) 112.99(13) 112.73(15)

atom atom atom angle angle C(6)-C(7)-N(5) 105.65(14) 107.24(14)
C(4) ( )-N(2) 111.82(14) 111.44(16) C(1)-N(1)-Co(1) 109.48(10) 110.15(11)

(4)-C(6)-C(7) 107.86(14) 107.53(15) C(3)-N(2)-Co(1) 119.53(11) 120. 14(11)

(5)-C(7)-C(8) 111.71(14) 111.87(14) C(6)-N(4)-Co(1) 109.70(10) 110.20(10)
(2) (2)-Co(1) 107.73(10) 108.37(10) C(2)-N(2)-C(3) 109. 88(13) 110. 11(14)

C(5)-N(3)-Co(1) 119.28(11) 121.05(12) C(6)-C(7)-C(8) 114.29(15) 112.44(16)
C(7)-N(5)-Co(1) 109. 38(9) 110.78(9) Y disdortion/ (°) 84. 62 85. 64
C(3)-C(4)-C(5) 113.35(15) 112.93(15)

“Isomer (II)

Ci3
Zni
Cl4 CIs
2c (I 2d (m
Fig. 2¢c  Perspective drawing of the crystals (1) Fig. 2d A general view of the unit cell of the crystals (Il)
, Co-Cl
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Synthesis of the [Co(2, 3-tri) (cmen)Cl]ZnCl; and
Crystal Structures of two Isomers

LUO Xu-Qiang' ZHANG Guang-Yi* XUE Sai-Feng' ZHU Qian-Jiang® TAO Zhu™"'
(" Institution of Applied Chemistry, * Department of Basic Courses Guizhou University, Guiyang 550025 )
ZHOU Zhong-Yuan ZHOU Xiang-Ge
( The Chengdu Institute of Organic Chemistry Chinese Academy of Science, Chengdu 610041)

Some geometric isomers of a new [ Co(2, 3-tri) (cmen)Cl][ZnCls] (2, 3-tri = N-(3-Aminoethyl)
-1, 3-pr-opanediamine; cmen = 1, 2-Diaminopropane) system have been synthesised by decomposing
per-oxide complex. The crystal structures of two isomers (I) and (II) have been determined by single
crystal X-ray diffraction analysis. The crystal (I) belongs to monoclinic with space group P2,/ ¢, a =
1.0211(2) nm, b=0.9208(2) nm, ¢ =1.9500(4) nm, 8=97.907(4)°, V=1.8161(7)nm’, D. =
1.803g- em™, Z =4, F(000) =1000.00, w(MoKa) =29.66cm™', R=0.0317, R,=0.0923,
There are four complex cations which are enantiomers with a ratio of 1: 1 in a unit cell; and the
crystal (II) belongs to Triclinic with space group P1, a=0.90953(18) nm, b=0.9694(2) nm, ¢ =
1.1771(2) nm, a= 110.669(4)°, B=92.238(4)°, y=91.211(4)°, V=0.9697(3) nm’, D.=
1.750g- em™, Z=2, F(000) =520.00, w(MoKa) =27.84cm~', R=0.0365, R,=0.0975.

There are two complex cations which are enantiomers with a ratio of 1: 1 in a unit cell.

Keywords: cobalt (I complexes optical rotation crystal structures



