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( ) kep(34.0°C) s

cv = kel 1[ OH"1, [Co(tp)2(Mes-en)]ClO, kep [Co(tp)2(Me-en) |C104
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(Xacac) 2 (Me-en or Me-en) ] C104(X = NO,, Cl, CHs), [Co(tp)2(Me-en) ] C104(tp
), A(S)A(R) A(R) A(S)- .
(kep), s Xa-
cac X l4~61
[Co(tp)2(Mes-en) | C104(tp: 2- 2,4, 6- -1- ; Mes-en: N,
N, N'- ) . (
, ): A(S) ACR)  A(R) A(S)-[Co(tp)2(Mes-en) | ClO.,
ke A(S)A(R) A
(R) A(S) - k k-1, [Co(tp)2(Me-en) | C104
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Fig. I Possible four stereoisomers of [ Co(tp).(Mes-en) | *
1.4
A(R) A(S) A(S) A(R) - 34.0%C KH,POs;-NaOH
(pH :7.3~8.5), 2mmol: dm~? 34.0%C
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: (1) 61 34, 0C
( 1) ; (2) , 34.0C
34.0C
X pH 4 ~ 5,
A(R) A(S)  A(S) A(R)- .
kep
: YMC-ODS( ¢ 4.6 x250mm); : Smmol-
dm ™ CH3;(CH»)sSOsNa  39% CH;CN-61% H,0 , :1mL: min™ : 260nm
2
2.1
[Co(tp)2(Mes-en) |C104
ACRYA(S) [ A(S)A(R) (1
(6] . pH (
pH . ) . :
—In[SE /(S5 +S5) =SB/ (S*+SB) ] = Keptobe) £ + const (2)
,ShSE t A(R)A(S) A(S) A(R)- , Sy St
A(R) A(S) A(S) A(R)- s Keptobe)
(2) s ke
Fepobs) = Kiobs) + K- 1obs) (3)
Eitohsy k- 1ohe)
2 A(R) A(S) -
34.0°C pH=7.77 38 20 37 65 8 160 e min
2 ) JACR) A g | ARAS) [ADAR)
(5) - CoasaA 5]
(R) - : £
160 ACR)A(S)  A(S) A(R)- )
Jk ‘ . \JJ \”M
3 A(R) A(S)_ 048128128]2[8/:1;128128”8|2
34.0C pH 2 A(R)A(S)- [Col(tp)2(Mes-en) 1CIO;
3 34. 0C pH
kepiobs) pH Fig. 2 Change in chromatography of A(R) A(S)-
(pH=7.3~8.5) , ket /[OH"] [Co(tp)2(Mes-en) |C10s with reaction time
(7.0 x 10’mol ="+ dm*- s7'), (pH =7.77,34.0°C)
(1) [OH"] , ol , pH

( ) . )
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ko = koo /[OH-1 (=7.0 x 10%mol -+ dm? s-1) ,
A(S) A(CR)-[Co(tp)2(Mes-en) | C104 ., 34.0C pH
kep (7.0 x 10’mol ™'+ dm*- s7') s
[Co(tp)2(Mes-en) ] C104 [Co(tp)2(Me-en) | C10y4
[6]:
v = kol 1[ OH"] (4)
pH , [OH"] (3)
kep= ki + k- (5)
(1) Ke(] = kl/k—l (6)
(5) (6) kv ko,
1
1 ke Keg by ko
Table 1 Values of ke, K and ki k-1(34. 0°C)of the Complexes (34.0°C)
complex isomer ke/ (mol ™'+ dm?- s7') K.y kior k-i/(mol™ ' dm® s7!)
[Co(tp)2(Mes-en) ] ClO4 A(R)A(S) 7% 10° 44 ki: 5.7 x 10*
A(S)A(R) koi:1.3x10?
[Co(tp)2(Me-en) |ClO4* A(R)A(S) 6.3 %10 55 ki:4.3x10
A(S)A(R) koi22.0x10
[ Co(acac)2(Mes-en) |C1O4" A(R)A(S) Lo Lo ki:6.6x107!
A(S)A(R) ’ ’ Eoi3.4x107!
[Co(acac)2(Me-en) ] C104" A(R)A(S) L 3x10-! 2 ki:7.1x10°2
A(S)A(R) k-1:5.9%x107?
Na[Co(ox)2(Mes-en) |" A(R)A(S) L 2% 10¢ 47 k2 9.9 x 10°
A(S)A(R) k7' 2.1 %x10°
Na[ Co(ox)>(Me-en) " A(R)A(S) 8. 4x10° 5 ki:5.7 x10*
A(S)A(R) koi:2.7 %107

(a): From Ref. '), (b): From Ref. .
2.2

1 . A(R) A(S) -
ky A(S) A(R) -
koo 4.4,

[Co(tp)2(Me-en) ] ClO4"!, [Co(acac).(Me-en) ]
ClO4" [Co(acac):(Mes-en) | C104!, Na[ Co(ox) 2
(Me- en) |", Na[ Co(ox)2(Mes-en) | 1!

(- ") 1
[Co(tp) 2(Mes-en) | ClOs4
; A(R) A(S)- ,
tp R

3 A(R)A(S)- [Co(tp)2(Mes-en) |ClO,

Fig. 3 Change in chromatography of A( R) A(S)-
[Co(tp)2(Mes-en) ]C104 with reaction time

(34.0%C)
1: pH=7.32; 2: pH=7.77;
3: pH=28.04; 4: pH=8.48

A= —In[SE/(Sz +S%) =St/ (S!+S) 1
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OH" \ A(R)A(S)- A(S)A
(R)- I A(R) A(S)-
,A(R) A(S)-
tp , tp A(R)
A(S) - A(S) A(R) - ;
2.3
1 , CoOsN tp
acac ox , : Na[Co(ox) 2(Mes-en) ] > [Co(tp) 2(Mes-en) |
ClO4 > [Co(acac),(Mes-en) |C10, , A(R)A(S) ox tp acac ki

9.9 x 10°mol ™'+ dm’- s7', 5.7 x10°mol '+ dm’: s7',6.6x 10 'mol ™" dm*- s, [Co(tp)

»(Mes-en) | ClOs ki [Co(acac) 2(Mes-en)] ClO. ki 860 Na[ Co(ox)»
(Mes-en) | k 17 Me-en *INa[ Co(ox) 2
(Me-en) | > [Co(tp)2(Me-en) |Cl0s > [Co(acac)»(Me-en) | C104
3.6]
tp acac T, Co’*
51 tp acac
R 5 tp acac
( ), , tp acac
: tp :
acac
2.4
, [Co(tp)2(Mes-en) ] C10;4 [Co(tp)2(Me
-en) |ClOq 6~13 ,acac ox (1
Mes-en  Me-en
Co** 191 Mes-en s
-CH; ) Co**
. Co** , ;
0] Me-en ,
-CH; ) Co** Mes-en
Co** , Co** Mes-en Co**
’ 191
2.5
[Co(tp)2(Mes-en) | C104
(tp): (tp):
N O ronm —% N (fast) (7)
we” \A/ i we” \_B/
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(tp) (tp)
HiC CHs . HsC
NN s N \N(@ (slow) (8)
7~ S~ 7 N— H»
H:C 5 % HsC C CH;
(tp)2 (tp):
H:C Co HC Co /H
>N/\/\N\ M — >N/\_/\N\ o= (fast) (9)
HC C CHy HC S CH;
A OH- B (7) . B
C (8) . ’
(8) . « . ) (9) ,
C D B R
B (d[B1/di= K[AI[OH"] - k_'[B] - K'[B] (10)
d[B]/dt = 0, (10) Bl =1k /(" +E")][A][OH ] (11)
v= K ([B] =LK' K/ (k- + £) 1TATIOH] = £, [A][OH"] (12)
kep: k! N/(k_r + k/r)
) (12)
(4)
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Kinetic Study on Inversion at Chiral Nitrogen Center of [Co(tp).(Mes-en) 1ClO,

MA Gui-Lin
( Department of Chemistry, Faculty of Science, Suzhou University, Suzhou 215006)

The rates of OH ~-catalyzed inversion (epimerization, k.,) at the chiral coordinated amine ni-
trogen atom of the isomers (epimers): A(S) A(R) and A(R) A(S)- [Co(tp)2(Mes-en) JC104(tp =
univalent anion of tropolone; Mes-en = N, N, N'-trimethylethylenediamine) in aqueous solution have
been measured at 34.0°C by HPLC method, and the results were compared with those of related
complexes. It was found that the kinetic equation of inversion (epimerization) gave the second-order
form: v = ke[ complex] [OH "], the k., value for [Co(tp)2(Mes-en) ] ClO4 was ca. one order mag-
nitude as large as that for [Co(tp)2(Me-en) | C104, and that the A(R) A(S) -isomer of [Co(tp) -
(Mes-en) |C104 has the larger value of inversion rate constant than A(S) A( R)-isomer.

Keywords: cobalt complex tropolone N, N, N’-trimethylethylenediamine

epimerization



