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X 2D NMR
2D NMR
¢COSY [ Co(bamp) (cmen)C1]** ml m2
m?2
el [Col )Cl1]7
(o] RHF/LANIL2DZ ml  m2
ml m?2 11.4kJ- mol !
10. 6kJ- mol ! ml[ZnCl;] m2[ZnCli]
2:3
3%
1
1.1
'H BC (PFG) VARIAN INOVA-400
Me2SO-ds Me2SO-ds (®C, 639. 5ppm; 'H, 62. 49ppm)
gCOSY 1. 000s 0. 234s 2D 4383Hz
16 2 x256 FT 1024 x 1024 NOESY 1. 000s
0. 200s 0. 269 2D 3800Hz 32 2 x400 FT
2024 x 2048
1.2 [1o-131
Co(NOs) 7. 50g ( )17.5¢  60mL
50mL  bamp 4. 0g(29. 1mmol) cmen 2. 16g(29. Immol)
150mL
90°C
Dowex 50Wx 2(H* 200 ~400 ) 2.0mol- L-'
bl b2 1. 5mol- L' HaZnCla( ) 60% (b1)
40% (b2) 56%
1.3
10 ~ 20mL 1.5mol- L' H,ZnCl,
(1. 5mol ZnCl, 250mL 1000mL)
(b1)
1.4
0. 18mm x 0. 08 mm x 0. 05mm Rigaku AFC7R
Mo Ka A =0.71069A ®/20(4.98° <20 <
55.12°) 5343 2320( Ri =0. 0690) LP

( 0.0000(3)) (SHELXS86)
2320 (I>20(1)) 135
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R=0.0415 Rw=0.1105

1.5
m2[ZnCls]
ml Hyperchem
INDO /1 Gaussian98w RHF
(LANL2DZ)
Onsager
2
2.1
ml[ZnCli] m2[ZnCly] C H N  Carbo Erba 1106
C, 23.96; H, 4.40; N, 13.64%  C, 23.48; H, 4.29; N, 13. 84% [Co(bamp) (cmen)
Cl]ZnCls(fw: 512. 87) C,23.42; H,4.13; N, 13. 66%
UV-265  0.0lmol- L~'HCIO;4 15°C m1[ZnCl,] m2
[ZnCly] (A/nm(e/(mol™" em™"))) 478. 8(137.9) s

407.6(47.4) i 358.2(136.7) wax 332.0(99.7) win  478.0(136. 8) wux 407. 8(46.3) win 359.0
(118.4)ma 332.6(98.7)uin

[ Co(bamp) ( ) Cl] 2+
201 cmen
&1y 1
BC '"H NMR
1 [Co(bamp) (cmen)CI]** BC'H
Table 1 Chemical Shifts of *C and '"H NMR Spectra of the two Meridional-Isomers in
[Co(bamp) (cmen)C1]**
'"H NMR m
“C NMR PP

Hpyridine Hamine Huewny
bl 163.1 162.8 139.9 120.2 120.1 52.82 52.13 51.59 50.27 17.33 8.06,7.64 5.96~4.57 4.58;1.32
b2 163.1 163.0 139.9 120.1 120.1 54.01 52.21 51.60 49.46 16.36 8.05,7.64 6.29~4.47 4.58;1.18
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Fig. 2b  Related NMR spectra of the b2
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3. 29ppm (6=3.29 5.88) (&=
3.29 6.02) ( N*) 5.88  6.02ppm
(6=2.48/2.50 3.29) cmen 6=2.48 2.50
ppm (6=2.48/2.50 4.63/5.34) cmen
4.63  5.34ppm N* (5. 88
6. 02ppm) (4.63 5.34ppm) N*
bl 1 m?2 2b gCOSY
b2 N* 56(4.48  4.57ppm) d
(5.71 6.28) N*
1 ml
¢COSY [ Co(bamp) (cmen) C1]**
2.3
m2[ZnCls ] Pnma a=1.3221

(3)nm 5=0.8837(2)nm c¢=1.6346(4) nm «=

90° B=90° y=90° V=1.1697(6) nm’, Dc=
1.784g: ecm™® Z=4 Fouo=1032 A(MoKa) =
0.071073nm R =0.0415 Rw=0. 1105
2 3
2.4
2
+3% Ci2A CI3

3 m2[ZnCls]

N(3)-Co(1)-N(1) N(3)-Co(1)-N(1A)

2
Table 2 Selected Atomic Bond Distances and Bond Angles

bond distances/nm m2 m2* ml* bond angles/ (°) m2
Co(1)-C1(1) 0.2247(1) 0.2291 0.2292 N(1A)-Co(1)-C1(1) 88.63(8)
Co(1)-N(1) 0.1955(3) 0.2022 0.2030 N(2)-Co(1)-N(1) 84.52(7)
Co(1)-N(1A) 0.1955(3) 0.2025 0.2021 N(4)-Co(1)-N(1) 95.49(7)
Co(1)-N(2) 0.1868(3) 0.1912 0.1914 N(3)-Co(1)-N(1) 91.76(8)
Co(1)-N(3) 0.1948(3) 0.2025 0. 1989 N(2)-Co(1)-N(3) 94.77(14)
Co(1)-N(4) 0.1931(3) 0.1988 0.2027 N(2)-Co(1)-N(4) 179.3(14)
N(2)-Co(1)-N(1A)  84.52(7)
bond angles/ (°) m2 m2* ml* N(4)-C ( )-N(1A) 95.49(7)
N(1)-Co(1)-C1(1) 88.63(8) 87.04 88.87 N(4)-Co(1)-N(3) 84.53(14)
N(2)-Co(1)-C1(1) 89.28(10) 92.32 92.30 N(3)- Co(l) N(1A)  91.76(8)
N(4)-Co(1)-C1(1) 91.42(11) 89.62 89.57

* : ab initio

Fig. 3 Perspective drawing of the m2[ZnCl |

*

m2* ml
88.70  87.25
83.50 82.73
93.42  96.58
98.02 92.92
93.87

94.09
82.53 83.65
92.39 97.18

83.97 84.25

96.11 92.42



: [Co(2, 6-diaminomethylpyridine) (2-methylethylenediamine ) Cl]
1 - 75
[ZnCly]

+7.6% +4.7% +3%

[Co(Ns)Cl]%* Co-Cl Co-Cl
ml m2  Co-Cl
0.2292 0.2291nm

ml m2 1.2277
1.2267nm 0. 0010nm m2
2.5
RHF /LANL2DZ ml m2 —821. 39571
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Synthesis, Structures and Stability of the Geometric Meridional Isomers in
[Co(2, 6-diaminomethylpyridine) (2-methylethylenediamine ) C1]1[ZnCL]

TAO Zhu* ZHU Qian-Jiang™* XUE Shai-Feng® LUO Xu-Qiang® ZHANG Guang-Yi"
(* Institution of Applied Chemistry, " Department of basic Courses, Guizhou University, Guiyang 550025)

Two geometric meridional isomers in a new [ Co(bamp) (cmen)Cl1]** (bamp =2, 6-( Aminometh-
yl) pyridine; cmen = 1, 2-diaminopropane) system were synthesised and isolated. The structures of
the isomers were assigned by using 2D NMR techniques such as gCOSY. Comparing to the eluates
from the chromatographic column, the first band contains the m2, the second band contains the m1.
Also the crystal structure of the m2[ZnCls] also were determized by X-ray diffraction determination.
The stability of the isomers was studied by using ab initio method of quantum chemistry at RHF/
LANL2DZ level. The calculation results shows that the difference of the ground energies of the two
geometric isomers is 10. 6kJ- mol ' in water ( Eomi > Eonz), and the distribution of the two isomers
is ml: m2 =2:3. A comparison the structural parameters of the [Co(bamp) (cmen)Cl]?>* isomer
shows that the errors between the calculated results and those from the X-ray diffraction determination

are less than +3% generally.

Keywords: Cobalt (1) complexes structure 2D NMR technique ab initio
stability



