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1.1
2 mol- L™ R 1.5mol- L'
H2ZnCl4 (1. 5mol ZnCL 250mL , 1000mL)
1.2
0. 16mm x 0. 08mm x 0. 06mm Rigaku AFC7R
Mo Ko , A=0.071073nm, ®/260(20
2.42°~55.12°) 29219, 10254( R =0. 0353)
(Twi=0.8671, Tuwin=0.6956) LP (
0. 00000(5)) (SHELXS 86), Fourier
10254 (I>2.000(1)), 643
R =0.0334, R, =0.0961
1.3
VARIAN UNITY-400 m2-[Co(2, 3-tri) (amp) Cl] [ZnCl4] m4-[ Co
(2, 3-tri) (amp) Cl][ZnCl,4] ¢DQCOSY  NOESY, Me:SO-ds , Me2SO-ds
("*C, 8 39. 5ppm; 'H, & 2. 49ppm) COSY
1.000 ( , , 0.1 ),
0.269 2D 3800Hz, 4 2x256 FT
1024 x 1024 NOESY, : 1.000 , 0.200 , 0.269 ,
2D 3800Hz, 32 2x400 FT 1024 x 2048
2
2.1
m3-[ Co(2, 3-tri) (amp) C1] ZnCls- 2. 5H.0 : , P2,/ n, a=

1.9099(5) nm, b=0.9181(2) nm, ¢=2.6059(7) nm, B=101.953°, V=4.470(2) nm®, D.=
1.834g em >, 7Z =8, F(000) =2528, A(MoKa) =0.071073nm, R =0. 0334, R, =0. 0961

Co’" 4 ,4  [ZnCL]*" 10
) I:1 la b
1 2
Co (I .5 CoN
[Co(3, 3-tri) (amp) C1]** Co-N
- Co-N(4) \ Co Co-Cl
5 CoN 12.069  12. 160A,
, 2,
341 Co** , N(1)-Co-N(2) N(2)-Co-N(3)
90°, 86.3° 93.7° [Co(3, 3-tri) (amp) C1]** , 3,
3-tri Co’* , N(1) -Co-N(2) N(2) -Co-N(3) s

95.64° 92.23° N(3)-Co-N(5) N(1)-Co-N(5) , 86.80° 85.60° 2,



3-tri

2.2

(amp) Cl]**

COSY

6 : [Co(2, 3-tri) (amp) C1][ZnCl4 ] 813-
1 m3 ZnCly: 2. 5H,0
Table 1 Nonhydrogen Fractional Atomic Coordinates( x 10°’nm) and Equivalent Isotropic
Temperature Factors( x 10’nm?) of the isomer m3 ZnCl,- 2. 5H,O
atom x y z B(eq) atom x y z B(eq)
Co(1) 5754(1) 8794(1) 2266(1) 27(1) C1(1) 6876(1) 9116(1) 2741(1) 45(1)
N(1) 6090(1) 7357(2) 1813(1) 35(1) N(2) 5575(1) 7286(2) 2762(1) 32(1)
N(3) 5411(1)  10184(2) 2729(1) 36(1) N(4) 4774(1) 8615(2) 1844(1) 32(1)
N(5) 5833(1) 10346(2) 1763(1) 33(1) C(1) 6559(1) 6147(3) 2055(1) 44(1)
C(2) 6212(1) 5245(3) 2420(1) 47(1) C(3) 6097(1) 6078(3) 2898(1) 43(1)
C(4) 5458(1) 8045(3) 3246(1) 42(1) C(5) 5023(1) 9384(3) 3079(1) 39(1)
C(6) 4724(1) 9270(3) 1317(1) 39(1) C(7) 5279(1) 10423(2) 1346(1) 36(1)
C(8) 5255(1)  11502(3)  974(1) 52(1) C(9) 5789(2) 12512(3) 1025(1) 59(1)
C(10) 6347(1) 12427(3) 1445(1) 55(1) C(11) 6357(1) 11345(3) 1804(1) 45(1)
2 (m3 ZnClL- 2.5H,0)
Table 2 Selected Bond Distances(nm) and Bond Angles(°) for the Isomer m3 ZnCl4,- 5H.O
atom-atom distances atom-atom-atom angles atom-atom-atom angles
Co(1)-N(5) 0.19614(18) N(5)-Co(1)-N(3) 91.10(8) N(1)-Co(1)-N(2) 92.58(8)
Co(1)-N(1) 0. 19636(18) N(3)-Co(1)-N(1) 178.41(8) N(3)-Co(1)-N(4) 89.87(7)
Co(1)-N(4) 0.19725(16) N(3)-Co(1)-N(2) 85.85(8) N(2)-Co(1)-N(4) 91.94(7)
Co(1)-N(3) 0.19606(18) N(5)-Co(1)-N(4) 83.32(7) N(3)-Co(1)-C1(1) 88.71(5)
Co(1)-N(2) 0.19730(18)  N(1)-Co(1)-N(4) 89.96(7) N(2)-Co(1)-C1(1) 90. 34(5)
Co(1)-C1(1)  0.22612(7) N(5)-Co(1)-C1(1 94.31(5) C(1)-N(1)-Co(1) 119.45(14)
N(1)-C(1) 0.1483(3) N(1)-Co(1)-C1(1 91.52(5) C(3)-N(2)-Co(1) 118.77(14)
N(2)-C(4) 0.1497(3) N(4) o(1)-C1(1 177.21(6) C(5)-N(3)-Co(1) 109.22(13)
N(4)-C(6) 0. 1483(3) C(3)-N(2)-C(4) 110.96(16) C(11)- N(S) C(7) 118.20(19)
N(5)-C(7) 0.1353(2) C(4)- N(Z) Co(1) 107.59(13) Cc(7 (5)-Co(1) 114.80(14)
N(2)-C(3) 0.1483(3) C(6)-N(4)-Co(1) 110.67(13) C( ( )-C(3) 113.4(2)
N(3)-C(5) 0.1483(3) C(11)-N(5)-Co(1)  126.95(14) N(2)-C(4)-C(5) 107.92(17)
N(5)-C(11) 0.1345(3) N(1)-C(1)-C(2) 111.83(19) C(7)-C(6)-N(4) 109.50(16)
C(2)- ( ) 0.1516(4) N(2)-C(3)-C(2) 112.70(18)  N(5)-C(7)-C(6) 115.66(18)
C(6)-C(7) 0.1489(3) N(3)-C(5)-C(4) 105.58(18) C(7)-C(8)-C(9) 120.3(2)
C(8)-C(9) 0.1364(4) N(5)-C(7)-C(8) 120.6(2) C(11)-C(10)-C(9) 119.5(2)
C(10)-C(11)  0.1362(4) C(8)-C(7)-C(6) 123.73(19) N(10)-Co(2)-N(8) 90.79(8)
C(1)-C(2) 0.1514(4) C(8)-C(9)-C(10) 118.9(2)
C(4)-C(5) 0.1497(3) N(5)-C(11)-C(10) 122.5(2)
C(7)-C(8) 0.1381(3) N(5)-Co(1)-N(1) 90.45(8)
C(9)-C(10) 0.1362(4) N(5)-Co(1)-N(2) 174.38(7)
90°, 90. 2°
m2 [ZnCl;] md4 [ZnClL]
DQCOSY  NOESY  [Co(2, 3-tri) (amp)Cl]**
COSY NOESY [8-121

[Co(2,3-tri)



814- 17

Ci18

Cl6
- Cl4
i
cis
1(a) m3 ZnCli- 2. 5H,0 1(b) m3 ZnCL- 2. 5H,0
Fig. 1(a) Structure of the isomer m3 ZnCly,: 2. 5H,0 Fig. 1(b)  Unit cell of the m3 ZnCl;- 2. 5H,0
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Fig. 2 Through-space interactions for the geometric isomers of [Co(2, 3-tri) (amp)Cl]** system
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Fig. 3 (a) DQCOSY, (b) 1H and (¢) NOESY NMR spectra of the isomer m2
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Fig. 4 (a) DQCOSY, (b) 1H and (c¢) NOESY NMR spectra of the isomer m4
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Assignment of Some Geometrical mer-Isomers of [Co(2, 3-tri) (amp)Cl][ZnCL]

ZHU Qian-Jiang' TAO Zhu*-* ZHOU Zhong-Yuan® ZHOU Xiang-Ge’
(" Department of Basic Courses, * Institution of Applied Chemistry, Guizhou University, Guiyang 550025)
(* Chengdu Institute of Organic Chemistry Chinese Academy of Science, Chengdu 610041)

Some geometrical meridian isomers of [Co(2, 3-tri) (amp) Cl] [ZnCL] (2, 3-tri = N-(2-
Aminoethyl) -1, 3-propanediamine; amp =2-(Aminomethyl) pyridine) have been assigned. The
crystal structure of one isomer (m3-[Co(2, 3-tri) (amp) Cl] [ZnCL] - 2.5H,0) which is racemic
complex with a centrally symmetric space group has been analyzed by X-ray diffraction determina-
tion. The structures of the m2-[Co(2, 3-tri) (amp) Cl] [ZnCli] and m4-[Co(2, 3-tri) (amp) Cl]
[ZnCls] in DMSO-ds have been pinpointed by using 2D NMR techniques, such as DQCOSY and
NOESY. They have been proven to be the meridian isomers.

Keywords: Cobalt (1) complexesmeridian isomers X-ray diffraction determination
2D NMR techniques



