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Synthesis. Structures and Catalytic Activity of Cobalt(Il) Complexes

Based on Pyridylmethyl Aspartic Acid
ZHANG Zhihui, CHEN Chen, CHEN Qun, HE Mingyang
(School of Petrochemical Engineering, Changzhou University, Changzhou 213164, China)

Abstract: Treatment of Cobalt(II) salts and N-(2-pyridylmethyl)-aspartic acid (L-H, pasp or D-H, pasp)
lead to two Co-amino complexes, which were structurally characterized by X-ray single-crystal diffraction.
Complexes 1 and 2 crystallize in the orthorhombic P2,2,2, space groups, respectively. They demonstrated
enantiotropic mononuclear coordination structures with one carboxylate of pasp ligand and two N atoms
from pyridyl and amino groups coordinating to Co" ion in a tridentate mode. While another carboxylate ex-
hibit a rare uncoordination mode. The connectivity finally induced 1 and 2 form a pair of mononuclear Co"
complex enantiomers. The catalysis results showed that these complexes can act as stable heterogeneous
catalysts for oxidation of sulfides to sulfoxides with high conversion and selectivity.
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Fig.1 Synthesis route of N-(2-pyridylmethyl)-L-aspartic acid
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Table 1 Crystal data and structure refinements of compounds
Compound 1 2
Empirical formula Cz0 H26 CoNy O1y Cz0 H26 CoNy Oy
Formula weight 557.38 557.39

0.22X0.20X0.19 0.18X0.16X0. 15
Orthorhombic

Crystalsize/mm

Cryst system Orthorhombic

Space group P2,2,2, P2,2,24
a/nm 0. 990 24(8) 0. 989 85(7)
b/nm 1.496 39(11D) 1.497 50(12)
¢/nm 1. 560 90(12) 1.561 03(12)

V/ nm® 2.312 9(3) 2.313 9(3)
Z 4 4
Deie/ (g s em™) 1. 601 1. 603
p/mm™! 0. 811 0.811
F(000) 115 6 116 0
Flack 0.026(11) —-0.008(13)
Total/Independent reflections 13 516/4468 15231/5148
Parameters 326 329
Rin 0.017 9 0.031 3

Rindices(I >25(1))"
Goodness-of-fit (GOF)? on F?

0.025 6, 0.077 7 0.038 4, 0.083 7

1.171 0.978

DR=X|IFo|=[F|l/Z|Fols Ru=[Z[w(FeF)*]/
Zw(F)?]%:2) GOF = (X[w(FuFe)?]/(n-p) )12,
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Fig.2 Coordination environments of complexes
*2 BEAYUNTIERKMNER
Table 2 Bond lengths and angles summary
Bond Dist. /nm Bond Dist. /nm Bond Dist. /nm
1 2 1 2 1 2
Col—01 0.1895(1) 0.1906(2) Col—NI1 0.1935(2) 0.1937(2) Col—N3 0.1938(2) 0.1935(2)
Col—05 0.1906(2) 0.1894(2) Col—N2 0.1931(2) 0.1923(2) Col—N4 0.1926(2) 0.1929(2)
Angle/ (") Angle/ (") Angle/(*)

01—Col—05 89.96(6) 89. 88(8) N4—Col—N2 174.26(7) 174.21(9) O1—Col—N3 89.67(7) 89. 44(8)
01—Col—N4 89.92(7) 89.72(9) 01—Col—N1 170. 43(8) 169. 82(9) 05—Col—N3 169. 77(7) 170. 37(9)
05—Col—N4 85. 64(7) 86. 64(8) 05—Col—N1 89.61(6) 89. 64(8) N4-—Col—N3 84.13(8) 83.75(9)
01—Col—N2 86.63(7) 85.60(9) N4—Col—NI1 99. 58(7) 100. 41(9) N2—Col—N3 100. 42(8) 99.59(9)
05—Col—N2 89.76(7) 89.93(9) N2—Col—NI1 83.82(7) 84.22(9) N1—Col—N3 92.43(7) 92.71(9)
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Fig.3 TG curves of complexes
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Table 3 Influence of solvent on the reaction
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Of\ Co-Cat. Ss\
CHP O/
5 s AR S % PR/ %
1 LIS 83 =99
2 Y 2k g 66 =99
3 T 70 =>99
4 s 30 >99
5 . 43 =99
7 Mg 35 =>99

Pa W« 5N 2% 7F o0 2K BB B 2mmol, 70 %6 i A AL & H TR
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PF T B8 SO o AN ] Sz 7 e ] SRR 23 A 5 52 17 1] ¢
KN 7h, fEIAEIET . B % T AF Co B & WAL
70 X8 326 4 1 AR A A R Y SIE BRI B R WL L 45 2R
B4 . WP g SR mT DL L 5 0 AR A
PO HEAW 1A 2 X 2 TR Ik 4R A 2B BRI IR B4 AT
F I MEALTE P B AR PR R B, RO i S 4 i
PE 5 0 B AT P AR 25, HL SR Jis 24l i i O

W 7 2 S Al 7). T LR A R A AR AR
BAR, UL L BVEL G 1 A rE A AT S 23 L DAY
LA 2 ERTZ,

1001
80
60
40

Conversion/%

20

G 1 1 1 J
1 2 3 4 5 6 7
t/h
4 HERAYELFELCEFRBECERSHEMNXR

Fig.4 Dependence of the methyl phenyl sulfide conversion

on reaction time over Co-complex catalysts
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Xof A ik IR 35 A A, B R T AR A I e A . ZEAE AR
1k 2 ERE o8 BB B 2R 2 Bk DA B R A Tk #40
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Table 4 Reaction of various sulfides

N
g\R Co-Cat. éQ\R
%5 R i A 511 AR /o wmENE /%
1 methyl 1 88 =99
2 methyl 2 88 =99
3 ethyl 1 81 =99
4 ethyl 2 83 >99
5 benzyl 1 90 =99
6 benzyl 2 88 >99

VLB - RV A% 4 R B Bk 2mmol, 70 %6 3 480 fk &0 5 T 2% 2mmol
0. 2mmol HEALF] . 20mL B 2 0°C KW 6h,

3 &

W IE A LT N-2-1k g B 3L R A& 2R (L-H,
pasp 3 D-H, pasp) Bt f& , JF 4 Z 7300l 5 Co" #h & i
TRV AT EXE B S AR LS 1R 2, A R
AT AT 2P & 2 ARSI S A RE N =S
BCALB5 , B o3 B 45 R 3R BB AT Y o3 i TR E Y TR
200°C LA b A RROE R AT . T UK ML 2R I A W okt
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