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[Co(2, 3-tri) (een) Cl][ZnCls]

1 2 1 2 * 1
(! - , 550025)
( , 610041)
[Co(2, 3-tri) (een) Cl][ZnCls] (2, 3-tri = N-(2- )-1, 3- , een = N-
) ; (M . P21/ n,
a=0.8611(4)nm, b=1.7906(9) nm, ¢=1.3374(7) nm, B=107.627(8)°, V=1.9653(16) nm*, D. =1. 713g:
em=, Z =4, F(000) =1032, w(MoKa) =27.43em~", R=0.0725, R,=0.1798; (Il .
P2/¢c, a=0.9799(3) nm, b=2.6815(9) nm, ¢=0.8107(3) nm, B=107.595(6)°, V=2.0305(11) nm*, D.=
1.658g" cm*,Z =4, F(000) =1032, u(MoKa) =26.62cm™', R =0. 0660, R, =0. 1536 Co**
s (een) 4 4 [ZnCL*-
1: 1
(Im
0614.81*2
[ CoNsC1]** )
. t-sl [Col( ) ( )C1]*
(-1 [Col ) ( )C1]+ . [Col(
) ( )Cl]*
1
1.1
11, 121 (2, 3-tri) 3. 40g(29. 1mmol)
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(een)  2.56g(29. 1mmol) (Dowex 50Wx2-200 ~400 )
, 2mol- L' HCI , :b1 b2 b3 b4
b5 1. 5mol- L~'" HoZnCl4( ) , :10% (b1), 25% (b2), 30%
(b3 = (1)), 10% (b4),25% (b5 = (Im), 50%
1.2
0. 15¢ ([Co(2, 3-tri) (een) Cl]
[ZnCL]) 3mL 2mol- L~' , 1.5mol- L~" HyZnClL (1. 5mol
7ZnCl> 250mL R 1000mL)
1.3
0. 14mm x 0. 10mm x 0. 10mm ( (1) 0. 14mm x 0. 10
mm X 0. 06mm ( (1) Rigaku AFC7R
Mo Ko , A=0.071073nm, w/20( 3° <260 <56° 4° <26 <
56°), S=16° min~'(in o) 7428 7362,
4393( R =0.1348) 4693( R =0.0616) (Tuu=0.7710
0.8566, T..=0.7000 0.7069) LP ( 0. 0084(5)
0.0025(4)) (SHELXSS86), Fourier
4393 4634 (I>2.000(1)), 191 252

R=0.0725 0.0761, R.=0.1798 0. 1956

2
2.1

C H N  Carbo Erba 1106 , (CoCl(CoH27Ns)
ZnCly): C, 21.41%; H, 5.45%; N, 14.09% ; (CoCl(CoH27Ns) ZnCly) : C, 21.32%: H,
5.37%; N, 13. 82%

2, 3-tri  Co’* [Co(2,
3-tri) (een) Cl]2* ,
, "“CNMR 9 ,

(1) (I 12. 481 26.673 37.852 41.972 42.415 43.895 48.695
50.976 54.776ppm  12.28 26.43 37.252 42.072 42.425 43.99 48.095 50.676
54.376ppm 'H NMR 4.073 ~5.656ppm ,

1.418 ~2. 633ppm , 1. 147ppm 1D NMR
2.2
(1) , P2,/ n, a=0.8611(4) nm, b=1.7906(9) nm, ¢=1.3374(7)

nm, B=107.627(8)°, V=1.9653(16)nm’, D.=1.713g cm>,Z =4, F(000) = 1032, u(Mo Ke)
=27.43¢cm"', R=0.0725, R, =0.1798 (In) , P2/ ¢, a=0.9799(3)
nm, b=2.6815(9)nm, ¢=0.8107(3)nm, B=107.595(6)°, V=2.0305(11)nm’, D.=1.658¢:
em™?, Z=4, F(000) =1032, wu(MoKa) =26.62cm™', R=0.0761, R,=0.1956;
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Co** , (een) N~ ( )
4 ,4  [ZnCli]*~ I: 1,
la 1b lec 1d,
1 2
1 [Co(2,3-tri) (een)Cl][ZnCls] ()

Table 1 Atomic Coordinates and Equivalent Isotropic Thermal Parameters(nm x 10°) for
the Isomers (I) and () of [Co(2, 3-tri) (een)Cl]1[ZnCl]

atom x y z B(eq) x” y" z" B* (eq)
Co 0.1640(1) 0.1998(1) 0.3348(1) 0.26(1) 0.8101(1) 0.1521(1) 0.7421(1) 0.26(1)
Zn 0.5901(1) 0.4107(1) 0.2270(1) 0.36(1) 1.2416(1) 0.1048(1) 1.3307(1) 0.38(1)
N(1) 0.0530(4) 0.1053(2) 0.3446(3) 0.47(1) 0.6718(3) 0.1098(1) 0.5757(4) 0.33(1)
N(2) 0.0007(4) 0.2483(2) 0.3919(3) 0.35(1) 0.9744(3) 0.1230(1) 0.6802(4) 0.28(1)
N(3) 0.2590(4) 0.2975(2) 0.3201(3) 0.43(1) 0.9555(3) 0.1952(1) 0.9031(4) 0.39(1)
N(4) 0.3157(4) 0.1862(2) 0.4740(3) 0.36(1) 0.8201(3) 0.1045(1) 0.9257(4) 0.43(1)
N(5) 0.3343(4) 0.1459(2) 0.2845(3) 0.44(1) 0.6537(3) 0.1852(1) 0.8180(4) 0.35(1)
C(1) =-0.0995(5) 0.1218(3) 0.3682(5) 0.56(2) 0.7072(4) 0.0582(2) 0.5349(6) 0.43(1)
C(2) -0.0706(5) 0.1889(3) 0.4396(4) 0.51(1) 0.8454(4) 0.0558(1) 0.4901(6) 0.43(1)
C(3) 0.0386(6) 0.3143(3) 0.4561(4) 0.54(2) 0.9743(4) 0.704(1)  0.6369(5) 0.41(1)
C(4) 0.1065(6) 0.3775(3) 0.4095(4) 0.57(2) 1.1091(3) 0.1368(2) 0.8151(5) 0.37(1)
C(5) 0.2685(6) 0.3582(3) 0.3923(4) 0.54(2) 1.0959(4) 0.1907(2) 0.8653(6) 0.45(1)
C(6) 0.4781(5) 0.1650(3) 0.4698(4) 0.48(2) 0.7305(6) 0.1217(2) 1.0308(7) 0.94(1)
C(7) 0.4469(5) 0.1125(3) 0.3817(4) 0.47(2) 0.6313(5) 0.1560(2) 0.9569(6) 0.85(1)
C(8) 0.2923(7) 0.0960(3) 0.1962(5) 0.65(2) 0.5173(4) 0.1991(2) 0.6861(7) 0.69(2)
C(9) 0.4269(7) 0.0733(3) 0.1555(4) 0.64(2) 0.4151(5) 0.2292(2) 0.7463(7) 0.68(2)
CI(1) -0.0067(2) 0.2135(1) 0.1712(1) 0.55(1) 0.7899(1) 0.2104(1) 0.5337(1) 0.46(1)
Cl(2)  0.3239(1) 0.4285(1) 0.1347(1) 0.47(1) 1.3517(1) 0.0701(1) 1.5928(2) 0.39(1)
Cl(3)  0.7584(2) 0.4359(1) 0.1296(1) 0.53(1) 1.4077(1) 0.1302(1) 1.2078(2) 0.67(1)
Cl(4)  0.6130(1) 0.2848(1) 0.2641(1) 0.63(1) 1.0937(1) 0.0470(1) 1.1712(2) 0.52(1)
ClI(5)  0.6513(2) 0.4853(1) 0.3665(1) 0.75(1) 1.0956(1) 0.1713(1) 1.3468(2) 0.53(1)

la (D 1b (D
Fig. la Perspective drawing of the crystals (I) Fig. 1b A general view of the unit cell of the crystals (I)
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2 [Co(2,3-tri) (een)Cl] [ ZnCl:] (D) (m
Table 2 Selected Bond Distances(nm) and Bond Angles(°) for the Isomers (I) and (I)
of [Co(2, 3-tri) (een)Cl][ZnCl,]

atom atom distance distance atom atom atom angle angle
Co CI(1) 0.22491(15)  0.22662(13) Cl(1) Co N(1) 88.37(12) 89.98(9)
Co N(1) 0.1967(4) 0.1960(3) Cl(1) Co N(2) 89.78(11) 88.72(9)
Co N(2) 0.1991(4) 0.1985(3) Cl(1) Co N(3) 88.54(11) 88.43(10)
Co N(3) 0.1967(4) 0.1985(3) CI(1) Co N(4) 178.21(12) 176.68(11)
Co N(4) 0.1939(3) 0.1941(3) ClI(1) Co N(5) 93.11(11) 91.20(10)
Co N(5) 0.2032(4) 0.2021(3) N(1) Co N(2) 86.30(16) 92.45(12)
N(1) Co N(3) 175.76(14) 177.35(14)
N(1) Co N(4) 91.62(16) 90. 65(13)
N(1) Co N(5) 91.60(17) 91.89(12)
N(2) Co N(3) 90.78(16) 85.39(13)
N(2) Co N(4) 92.01(15) 94.51(14)
N(3) Co N(4) 91.56(15) 91.06(14)
N(3) Co N(5) 91.46(17) 90.26(13)
N(4) Co N(5) 85.10(15) 85.52(14)
“The isomer (I)
le (D 1d (m
Fig. 1c  Perspective drawing of the crystals (II) Fig. 1d A general view of the unit cell of the crystals (II)
[Col ) ( )
Cl]** , Cl
(syn-), (anti-); N- ()
cis(N*) s
trans(N*) 121 [Co( ) ( )C1]?+ ,
, Co (I
m(mer-)  f(fac-), m’ (mer’-) ' (fac’-) ( 1la lc)
) ; Cl (2, 3-tri)

. (syn-); (een)  N- C )
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s trans(N*) " syn-
mer- trans(N*) la s (een) ( ) (2,
3-tri) Co (I s I; lc, (een)
( ) (2, 3-tri) Co (I ,
I
, 5 Co-N , Co-N(5) ,
N(5)-C(8) ( [Co(2, 3-tri) (amp) C1]?*
[Co(2,3-tri) (ibn)Cl]?*) 5  Co-N [13,14]
s Co (I R s
( 90°  180°% sp 10928" )
3 (I) (I
3 [Co(2,3-tri) (een)Cl][ZnCls] (N @

Table 3 Transformation of the Selected Bond Angles(°) for the Isomers (I) and (II)
of [Co(2, 3-tri) (een)Cl1][ZnCl,]

atom atom atom  transformation transformation *
CI(1) Co N(1) 1.63 0.02
ClI(1) Co N(2) 0.22 1.28
ClI(1) Co N(3) 1. 46 1.57
CI(1) Co N(4) 1.79 3.32
ClI(1) Co N(5) 3. 11 1.2
N(1) Co N(2) 3.70 2.45
N(1) Co N(3) 4.24 2.65
N(1) Co N(4) 1.62 0.65
N(1) Co N(5) 1. 60 1.89
N(2) Co N(3) 0.78 4.61
N(2) Co N(4) 2.01 4.51
N(3) Co N(4) 1.56 1.06
N(3) Co N(5) 1. 46 0.26
N(4) Co N(5) 4.90 4.48
> transfomation 30. 08 29.95

“The isomer (I)
[Co(2, 3-tri) (ibn) Cl]2* ,
[14] , 4
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Synthesis of the [Co(2, 3-tri) (een)Cl]1[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
( Chengdu Institute of Organic Chemistry Chinese Academy of Science, Chengdu 610041)

Some geometric isomers of a new [Co(2, 3-tri) (een) Cl1] [ZnCls] (2, 3-tri = N-(3-Aminoethyl)
-1, 3-propanediamine; een = N-ethylethylenediamine) 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 only difference between the two isomers is the orientation of
the substituted ethyl group in diamine ligand (een). The crystal (I) belongs to monoclinic space group
P2,/ n with a=0.8611(4) nm, b=1.7906(9) nm, ¢=1.3374(7) nm, B=107.627(8)°, V=
1.9653(16) nm’, D.=1.713g- cm™>, Z=4, F(000) =1032, w(MoKa) =27.43cm~', R=
0.0725, R.=0.1798; and the crystal (I) belongs to monoclinic space group P2i/ ¢ with a =
0.9799(3) nm, b=2.6815(9) nm, ¢=0.8107(3) nm, B=107.595(6)°, V=2.0305(11) nm’,
D.=1.658g em™*, Z=4, F(000) =1032, w(MoKa) =26.62cm™', R=0.0761, R, =0.1956.

Both compounds are racemoids.

Keywords: cobalt (I complexes geometric isomers crystal structures



