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doi|A AbAE dk2A17 kA7t Y4-E24 [Co(SND) (Py)],0. ¥ [Co(SOPD) (Py}1.0,2 ¥43l
o}, o] H}B52 4843 cobalt A%, IR spectra, T.G, A, % AEE 35 Yqlslsied,
Ak : cobalt (II) 2H8-¢] 7 #w]7} 1: 20|22, vlxt2] Schiff base cobalt(I)¢} pyridine ¥ Ab&7} 644
32 AYgg dsict, 0.1 M TEAP-pyridine $olld £t 74l 213 Co(SND) (Py), % Co
(SOPD) (Py), 52} Co(ll)/Co(lIl)2} Co(Il) /Co(l) 4-3t3k 2142 71 ul ?1- Ho g odoylet,
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—1.03Veld, ASHHE E,,=—0,78~—0,80V HolA dojiin], o]5 4313 H4L F7H9A
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ABSTRACT. Tetradentate Schiff base cobalt(If) complex; Co{SND) and Co(SOPD) were synthesised,
and these complexes were allowed to react with dry oxygen to form oxygen adducts cobalt(III) complexes
such as [Co(SNDXPy)],0, and { Co(SOPDXPy)],0, in pyridine. These complexes have been identified by IR
specta, T.G.A., magnetic susceptibilities measurements and elemental analysis. It has been found that the
oxygen adducts coblat{III} complexes have hexacoordinated octahedral configuration with tetradentate
Schiff base cobalt(Il), pyridine and oxygen, and the mole ratio of oxygen to cobal(I[) complexes are 1;2.
The redox reaction processes of CO(SNDXPy), and Co(SOPDXPy), complexes were investigated by cyclic
voltammetry with glassy carbon electrode in 0.1Mf TEAP pyridine. The result of redox reaction processes
of CO(HIIYCAIN) and Co(IIYCI) for CA(SNDXPy), and CH(SOPD)(Py), complexes are reversible or quasi
reversible process but oxygen adducts complexes are irreversible processes. Redox process for oxygen of
oxygen adducts complexes was quasi reversible and redox range of potential was E, = -0.96~-1.03V
and E,,= -0.78~-0.80V.
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Table 1. Analytical data of cobalt({II) and oxygen adduct cobalt(Ill) complexes

o Cobalt (%) C (%) H (%} N (%) Bef ol
omplexes Calced. Found. Calced. Found Calced. Found. Calced. Found. (BM) O
Co(SNDXPy), 10.1 10.2 69.9 69.7 8.9 8.7 10.1 9.9 329 brown
Co(SOPDXPy); 1.1 109 675 673 90 92 105 232 brown
[Co(SNDXPy))202 104 106 669 667 81 8.0 8.1 82 051  blackred
‘[CoSOPDXPy)1 L0, 115 11.3 63.8 63.6 8.1 83 89 8.7 0.51 black brown
Table 2. Gas-volumetric oxygen absorption on oxygen adduct cobalt(III) complexes

Complexes Solvent Temp. 0O, absorbed Ratio® IR-Spectra’

{1m moles) 25m) (°C) (m moles) 0,/Co Voo (Cm™Y)
[CHSNDNPY)]02 Pyridine -10°C 0.509 0.504 631 W
[Co(SOPDXPY))O; Pyridine -10°C 0.907 0.902 750 W

eCalibrated with Oxygen Solubility of 0.023 mM in 25 m{ Pyridine. *IR spectra v bend vibration by Nujol.

Eap4) el AEAct, o)F He Y7y
ethyl ether & =¥ Az, A4 7§04 A=
AR, ol g AbaA
70~809%°l3l2, C H, N,

Table 1o e en, IR spectra 53< nujol
L2 KBr plate & AH&3lod 1,500~400cm™!
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1: 20192, PVT A¥alA= 1: 1l 77t
2408 JepR|gl, A7kl 2@ Hejud A
H AbA2 7t BAAEL Table 19048t Zo] 1:2
& "}l Dimente™E2 1:1 monomeric
oxygen adduct® 1:2 dimeric oxygen
adduct 7} #H¥ell Stz A3 R, pyridine
Lol Al ML cHAlE 1@ 12 ZAgskAgE A|7ke]
2 At 128 Wcke ke Yo, o
2lv} Co(SND) (Py), = 1: 2 &¥]2g)t 23},
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peroxo-like 0,2 % 742~932cm 4  week
band & viehdrtn A3z e,

whetd £ LYol 750~630 cmo vrERE AN
2-¢ week band = peroxo-like O,%-2] bridge
band 2 AZtglch, =3 A3E AN g7t
Co(SND)2} Co(SOPD)oIM+= 2, 32~3,30BM
Wl Folz)l= AL low spin Co(Il) 2%
PAs=, Akl A¥E AL QAEFEL
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AFAE"Y] Ao} dx|Fkn Yot
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Schematic idealised structure of 1:2 oxygen
adducts of the type[Co(Schiff base)}Py)],0,.

UTAPRY 22 o2 YA

(1) BIBXF, Fig, l{a)d Red wbxmys
< 2H-% 0,1 M TEAP-pyridine 2ol ulg}
AES 2, 3 SAAYY 43 sAASE
0.00~—2,20V o A3 wHoloz FHHAYAF
o] Alshsid AL o] wisfollA odolrgiel,

(2) Co(SND)(Py). ¥ Co(SOPD){Py),
TES| SEXYMFT &I. ¢.1IM TEAP-pyri-
dine ¢ #|7ts 24 (27t FE 10mM)olA
g4 vaAITE AHsl] FASEE 20, 50,
100 = 200mV/sec 2 W3t A Fad EH3 2

50m¥/e
o I 20av/s

-1.0 -20 (V)
Fig. 1. Cyclic voltammograms of a) background cur-
rent, b) 10 mM:SNDH, and, ¢) 10 mM-SOPDH, in 0.1 M
TEPA-pyridine, using glassy carbon electrode.
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Table 3. Cyclic voltammetry data of SNDH,, SOPDH» and Co(ll} complexes in 0.1 M TEAP-pyridine. {ligand and com-

plex concentration = 10 mM)

ligands and -Ep ~Epg EpEpi2 i fpd ¥ U2 -
Complexes mV/sec v v mv uh  uAmy-izge Ll
SNDH; 200 1.74 96 39 2.8
100 1.73 95 28 2.8
50 1.72 94 20 29
20 1.71 94 13 29
Co(SNDXPy), 200 0.50 0.44 60 36 26 1.1
100 0.50 0.44 60 26 26 1.0
50 0.50 0.44 60 18 25 1.0
20 0.50 0.44 60 12 25 1.1
~Epes By LI
200 0.95 0.82 62 40 28 1.0
100 0.95 0.82 62 28 28 1.0
50 0.95 0.82 62 20 28 1.0
20 0.94 0.82 60 13 29 11
SOPDH, 200 1.64 110 68 48
100 1.63 107 48 48
50 1.61 105 3 4.7
20 161 105 22 4.7
Co(SOPDXPy), 200 045 0.31 61 21 15 1.0
100 045 0.31 61 16 1.6 1.0
50 0.45 0.31 60 12 1.6 1.0
20 045 0.31 61 7 1.6 11
_Em —Epaz S.ﬂ
200 144 1.33 61 20 14 1.0
100 1.44 1.32 61 14 14 11
50 1.44 1.32 61 10 14 1.1
20 1.44 1.32 62 ] 15 i1
gL Fig. 1(b) % (O 2=, o AFH4E FH3
o] Tuble 300 vieplch,
o]7]eli4l SNDH, 2jzkes —1,73%0,02V
J (Fig. 1(b))%h SOPDH & —1,63+0,02 V(Fig.
Lo HehH)olA vzpdZeg dsich, Table 3004
2 EEe ipe/piv2e} 2,8+0,1 H 4,8+0.13
1. LYoz 4 AuiH oz v|7lgAq] FAHAY
L0 o] golt AFT & 4 Ueh
: b - 0.1M TEAP-pyridine &lojx =& (2%
_ % 10mM)FE v=100 mV/sec o €¥HIAH
1. / 257348 Fig, 29} Table 3| vebich, Fig,
1,° 2(a)old Co(SND) (Py).¥ Epm=-0.44V ™
‘ . Epey=—0,50 Vell4l vehtz, Fig, 2(b)el Co
-1.0 -2.0 (V) (SOPD) (Py), & Epy=—0.31V % Epu=-0.

Fig. 2. Cyclic voltammograms of 10 mM a) Co(SND)
(Py); and b) Co(SOPDXPy), in 0.1M TEPA-pyridine
solution. Scan rate was 100 mV/sec.
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7+ 2,6+£0,1 % 1,6+0,12 LAste 2 L=
Akstghe] Fhdo] Al e g Co(ll) /Co (1IN
Aol deluird, | dpe| /| dpa | ©] 100 772
2 Co(SND) (Py).v 7193l A3l »7o)
2, Co(SOPD) (Py)se  Fpa-Epe=120%10
mV 24 E71daAl Aew & 4 gld),

Co(SND) (Py), % Co(SOPD}(Py),8} 54
W BAHL Eu=—0.95V 3 Eu,=—0.82Vs}
Eper=—1,44V &} Epa=—1, 32V ollA &E(Em
-Epe/2)=60£2mV O, dpe/ v172%0] 2,8+0,1
A 142012 dHFoz dAA Aztasle) 3
AbA el A Q] Co(I)/Co(I) #HAo] Lojurfu,
| ioc | /] dpal ol 10127 o] 4331 AL
Epar-Epy7b 140~110mV 24] F7jodzlele o
T Ak, =& Co(SND){Py),~ 5 ¥4 peak
A4 Epcljl'l' Epczg-l ﬂE(El-&)ﬂ' 450mV/ni
A, 100mV/n 2ol 27] aigel 7leddel LA}
o] dSse Sd HAYE o F gle
v, Co(SND)(DMS0),7} DMSO £eliollA Co
(I /Co(I) BAo] vl7ld" o2 Yojife A3
we] Frhdzel 9Ax Il vehtan gl
% ¥ 4 =, Fig, 2914 Co(SND) (Py),
2 —1.84 Vol o) k8l AL elzkente] —1, 72
Vel adejups #8134 Hel4A) Co()/Co(0)
#HAo] doiiz, Co(SOPD) (Py),o] —1. 94V
dlxde] A Y —168Velxe ASAA
g7k=qte] —1.63Ve YA Holld Lojrtr|
WEol ol A5 Co(l)/Co(0) FAPoz E
T Ao, FaFde] glo] A3 #4e] o
AL o dgds B FAel £,

Broman &% uv|z}2] Schiff base cobatlt (11)
AE59 0.1M TEAP-pyridine £ojo)4 £2}
2a#id2 Co(lll)/Co(ll) % Co(Il)/Coll) =
B B0 —0.22~-0,53V % —1,59~—1,
41Vol 4] alojydrii= 7-¢ ¥ 2313, Basolo &
< pyridine foiollA cobalt (I} 252 donor
Lol7} Bodgioky ¥ 23ln Y vlet o], 2
A#o Az Co(Il)/Colll) AHFol [Collm)
(Schiff bass) (Py),]* & Co(ll) (Schiff base)
(Py), B4 og FejActn Lo}, o|aks} 2L A
HAHA 0, 1M TEAP-pyridine 2ojoll4] o]

g ABBY ADL thest o) 2ok 4
slek,

(Co (M} (SND} (Pyi,]*

- 0. 50\: -o 95v
&= _[Coill) {SND) (Py),)* ==
Toaw u o

[Coi( 1) (SND; (Py),)-

-0, 5
—e=_[Colll} (SOPD) (Py),)* =
—0 v -1.32v

iCo( L1 (SOPD) (Pyi,)-

[Co(M} (SOPD) (Pyi,)”

(3) Oxygen Adduct Cobalt(Ill1) &HES<|
TEHYMT §H, 0,1 M TEAP-pyridine 25
mlol Ab4E E3A)FA feld BLAFE M
o oAk THeE FAY Ausy e
Epe=—119V{(¥=100mV/sec)ol 4} 449l 3
# AL AE(Ep-Ep/2)=12015mV ol &, o
couple | AL E,=—0,84Volr AE
(EpaEpe/2)=110£5mV 0|, 4/ 1,01 2,9
= dAgez daAulFo|x, L% et F
7tz AR Fgo] Aol o 4 U
c},

Oxygen adduct® |Co(SND)(Py)],0,%}
(Co(SND) (Py}]),0,0ll w3} 0.1 M TEAP-pyr-
idine % (2% 10mM)o] & F3lxetA

o2 =100 mV/secold &3¢ 23¢
Fig, 3o vebdz, of% A g Table 40 &
gste] velllc},

Fig, 3(a)*l4 ¥ vlot o] [Co(SND) (Py)],
0;5 Epy=—0,55VolA d[7}d=iel 9] peak
7} Co(III} /Co(II) #H 2 2 Udefrtn, superoxo

a) Jem

-1.0 -2.0 (V)
Fig, 3. Cyclic voltammograms of 10 mM a) (Co{SND}
(Py)L0;, and b) [Co(SOPDXPY)};0; = [CHSOPDXPy))
Q5 in 0.1M TEAP-pyridine solution. Scan rate was 100
mV/sec.
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Tadle 4. Cyclic voltammetry data of [CA{SNDXPy))z0; and [Co(SOPDXPy)|;0; in 0.1M TEAP-pyridine sohition, (com-

plex concentration = 10 mM)
~-E, -E, EyEyi2 ) o v 12
Complexes mV/sec v v gy A pA::{r-Wsw
[Co(SNDXPY)];02 200 0.56 85 6.0
100 0.55 60 6.0
50 0.53 42 6.0
20 0.52 27 6.1
-Eper ~Epez i
200 1.03 0.80 75 216 15.2
100 1.02 0.79 70 150 15.0
50 101 0.79 70 106 14.9
20 1.0t 0.79 70 &6 148
~Epes fpes
200 1.43 91 6.5
100 1.42 64 6.4
50 1.41 45 6.4
20 1.40 29 6.5
[CHASOPDXPY))0; 200 043 57 4.0
100 043 40 4.0
50 041 28 4.1
20 040 18 4.1
~Epy ~Epgg iz
200 0.99 0.79 70 262 18.6
100 0.98 0.79 75 185 185
50 0.97 0.79 75 130 18.3
20 0.96 0.78 75 82 18.3
-E’c3 "pts
200 1.16 72 5.1
100 1.15 50 5.0
50 1.14 35 4.9
20 1.13 22 4.8
~Epeq fhct
200 1.58 57 4.1
100 1.57 40 4.0
50 156 28 4.0
20 1.55 18 4.1

0,79l B peak 7t Ex=—1.02Veld AE
(Epea-Epea/2) =T0£5mV 012 e/ v1720] 15,0
+0,224 4AHPoz FAPHl fAPeR o
ouju, olel coupledl 4tE=AL E,,=-0,79
Vol X AE(Ep-En/2)=70+5mVol 3, i/
pi2o] AAgte 2 AAAA ez 0,9 AbEHEH
Aol FrldR ez ddofute}, mF Eu=-1.
42V o4} Co(I)/Co(D)ol A3 o] vl7tedF o
2 dojub= AL 1:2 oxygen adductql [Co
(SND) (DMS0),0,0 #A713}sb4ql Alzhsiel =)
A2y wjzsiek,  Fig, 3(b)olA [Co(SOPD)
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(Py)1.0:% Epe=—0,43 Vol Co(ID) /Co(ID)
2] gl AAo| v|rledde g dojiln, superoxo
& wisty [Co(SOPD) (Py)]0,~¢] 2RinpA o]
Epr=—0,98V | Al AE (Epp-Epea/2)=75%5
mV olwl, i/ v1730] 18,540,284 LA3tez
0.9 433l e Ealxle| o] Frle3H e
2 doludr}, Epy=—1,15 VoA prewave 7} 1}
ehi=d|, o+ Diemente'*E¢| pyridine £<idl|

Al Al49} wESA]7)E 1: 2 oxygen adduct 7} &

A7) "ol 1:1 oxygen adduct 7} FAEL 8
sk 9z, Misono 0|t Walker 545



302 WA B R-ZWE

ESR @72 [Co(SED)(Py)].0.% [Co(SED)
(Py)]O, 2tolol]l HEe] Folxe B Y+
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