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[ 3] s (R) Costa R
'"HNMR , R= n-C3H7, n-CsHo, n-CsHn
, R Co-C
( ) ) (AR) (CP)
, (TEAP) (AR)
(CP)
1. Co(DO) (DOH) m* Br2 =
(DO) (DOH) 1 [ 4]
(DO) (DOH) m CoBr>* 6H20  1+1 , 02
2. [RCo(DO) (DOH) ;n* H20]*C104 bl
Co(DO) (DOH) w*Br> N> NaBH4 , ( RBr)
3060 AgNOs Br , , NaClO4 :R= n-CsH7, 54%;
R= n-C4H9, 50%; R= i-C4Hv, 37% ; R= n-CsHu, 42% ; R= ¢-CsH11, 33%
R= CsHsCH: [3] , ,
BrCo(DO) (DOH) u* CH2CHs, : 60% [5]
21%
3. [RCo(DO) (DOH) pm* H20] PFs
[RCo(DO) (DOH) pu* H20] ClO4 3 ( )NaPFs
240C Schimadzu UV-3100
— ,'HNMR  Bruker AM-500 M Hz ,
TMS 370 (E &G), ,
s (S=2 sz) , (QV= 2 mm)
0.1 mol*L” 'TEAP , 2107 5%10 *mol* L™, N2
10
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1
Table 1 Elementary Analysis of Compl exes
found( %) caled. (%)
compounds
C H N C H N
[ nC3H7Co( DO) (DOH) jn* H20| PFs  33.75 5.70 10. 82 33.34 5.60 11. 10
[ n~C4H9Co( DO) (DOH) pn" H20| PFs  35.02 5.99 10. 08 34.92 6.22 10. 18
[i-C4HoCo(DO)(DOH) n* H20] PFs  34.93 5.90 9.99 34.92 6.22 10. 18
[ n-€sH11Co( DO) (DOH) ,,* Hy0] P 36.89 6. 06 9.73 36. 17 6.42 9.92

2 [RCo(DO)(DOH) p* H:0] C104
Table 2 UV-Visible Spectra Data of [ RCo(DO)(DOH) ,,* H,O] ClO4 at Aqueous Solution

R Anax(nm)  (Ig€)
n-C3H; 474(3. 43) 407(3.2) 321 (3.47) 275(3.71)
n-C4Hog 475( 3. 40) 406(3. 21) 321* (3. 46) 276( 3. 68)
i-C4Ho 477(3. 38) 406(3. 23) 331* (3.47) 276( 3. 69)
n-CsHy 475( 3. 40) 406( 3. 20) 321* (3. 46) 276( 3. 68)
cCeHy 490( 3. 30) 354(3. 47)
C¢HsCH,— 482(3.19) 382(3.68)
* shoulder
2
S ( Ana)
i
W oA v A 350 500
R - CHoCHoCHoCHLCH i (lg0 nm nm »
e Co€
C
5 2 7 321 nm Co( )
= B e
< O 276 nm TETT
3 z 3 ., R= ¢-CeHu, CeHsCH2
z z
i T ’
i B

. . . I . 1
S HNMR
[ n-CsH11Co(DO) (DOH) pm* H20] PFs
2 [n-CsHy,Co(DO) (DOH) ,,*H,0] PF, ) R Co
HNMR ’ -
Fig.2 H NMR spectrum for [n-CsH,1Co(DO) (DO) (DOH) yBr2 3
(DOH) w* H20] PFs
3 (ppm TMS D0 )
Table 3 Chemical Shifts(ppm) of H NMR Signals for Complexes in D:0*( TMS Internal )
‘ v N- CH,- C C- N= 0- N= N- C- CH: R
com poun -CH- N C-CH; C-CH; -(¢-N 0CH;BCHyOH)YCH, &CH, CH;
Co L Br2 3.30 1. 88 1.75 1.66 - - - - -
[ n-€ sH,CoL* H,0] PFe : 22 2.30 2.20 f éi 1.67  1.07 - - 0. 60
[ n-€ HoCoL* H,0] PF 223 2.31 2.21 f ég .73 1.06  0.57 - 0.67
. . 3.87 2.17
[i-CaHoCoL" H20PFs 3" 2.33 2.23 1 84 1. 69 - - - 0. 56
[n-CsH1C oL* H201PFs ; gg 2.31 2.21 f: é‘;' .72 1.09 1.09 0.63 0.68

* L: (DO)(DOH) ,, a:Co L Br; determined in DMS O-d¢
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Fig.3 Cyclic voltam metric curves recorded in 0. 1
mol*L™"' T EAP, CH3CN solution,vs SCE
a: 510" mol’L™ ' Co(DO) ( DOH) pu* Br2,
v=200mV*s 'sb.3><107° mol* L™

0,005

[ n-C3H7Co (DO) (DOH)pu * H20] ClO4, v=

100 mV*s !

4 [RCo(DO)(DOH) . H,0]ClO,4
Table 4 Oxidative or Reductive Peak Potential of | RCo(DO)( DOH) ,,* H,O] C10,4

Cl04

[Co( L]  Z5Co( )L

Epal Epei= = 0.15V/ = 0.31V

Col )L=HACol LI

Epa/Epc= - 0.70V/ - 0.78V

[Co( L] Z=Co(0)L

Epas/Epcs= - 1.59V/- 1. 68V

3b  [nC3H7Co(DO) (DOH)m* H20]

(0.1 mol* L~ ' TEAP

R

CV

100 mV*s 1)

/Eﬁ‘)i/ n-C3H7 i-C4Ho n-€4Ho n-CsHy; cCeHyy CH,C6H3s
Epa -0.75 - 0.80 - 0.98 - 1.18 - 1.05 - 0.80

(1) Epe - 1.00 - 1.05 - 1.09 - 1.25 S 115 ~0.95
Evn - 0.88 -0.92 - 1.04 -1.22 -1.10 - 0.88
Epa - 1.21 - 1.15 - 1.22 - - - 1.78

(2)  Epe - 1.25 ~1.25 - 135 - 1.80 - 1.30 1.9
Ein -1.23 -1.20 - 1.28 - - - 1.85
Epa 0.25 - 0.25 - 0.15 0.15
Epc -1.70 -1.70 - 1.75 - 1.70 - - 1.70

(1) (2) two quasi-reversible charge transfer processes

[RCo( )L]+£ARCO( )L
"“[RCo( LI

RCo( )L

(1)
(2)
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R , Co( )
(DO) ( DOH) 1u* Br2 5 R Taft ,
( o ) (1) Eun , R ,
5 Taft g 1

Table 5 Taft Pol ar Substituted Constants

R n—-C3H7 i-C4Ho nCaHo ¢CoeH11 CeHsCH2
ol - 0.115 - 0.125 - 0.135 -0.15 0.22
5 ,GHsCH 00, , R=
[RCo( )L]" CV ; - 1.7V (
4), cCsHni ) - 1.8V
Co—C Lo,

[RCo( )L] —Re+ Co( )L (3
[R2Co( )L]—Re+ [RCo( )L]"  (4)

[R:Co( L] (5)
R*+ [RCo( )L]"—[R:Co( )L] (5)
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STUDIES ON COENZYME B:: MODEL COMPLEXES
X. SYNTHESIS, CHARACTERIZATION AND ELECTROCHEMICAL PROPERTIES OF
(COSTA-TYPE ORGANCOBALT B:: MODELS

Liu Jun Luo Laibin Xiang Ping Chen Huilan

(Chemistry Department and State Key Laboratory of Coordination Chemistry» N anjing University, N anjing 210093)

Several Costa—type organcobalt complexes ([ RCo(DO) (DOH)m(H20)] X, where R= n—
C3H7, n-C4Ho, n-CsH11, i-C4Ho, ¢-CsH11, CH2CsHs, X = Cl04, PF6 ), containing the equatorical
ligand N, N—propanediylbis( 2, 3-butanedione 2-imine-3-oxime) have been prepared. They were
characterized by elementary analysis, UV/vis and H NMR spectroscopy- Their electrochemical

properties were studied by cyclic voltammetry. It € concluded that values of potentials are

decreased with the enhancement of electron-donoring ability of axial R groups.

Keywords: coenzyme B alkylcobal t compl ex Co-C bond cydic voltammetry



