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2 of WA Schiff base cobalt(Il) F-E 24 Co(SED), Co(SND) & Co(SOPD)EE 343l
o] & 554 DMSO &4l A A4g 7M8td 447t A4 FER  (Co(SED) (DMS0))20,, (Co
(SND) (DMS]));0; @ (Co(SOPD) (DMS0)}:0; & #A 33t ol 59 f4F4 5 Cobalt 4 F,
IR-Spectra, T.G.A. 9 AZFEE& 2A3to] A4:Cobalt(ll) FE Agu7} 1: 20z WA g
Schiff base Cobalt(I)$} DMSO 2 47t 6Wl¢] A¥oz Foi3 & ¢gken Co(SED), Co(SND)
% Co(SOPD) #EES 0.1MTEAP-DMSO £ael 4 +3HAG-AFel =3 43k 34 $A o
Co(SED ¥ Co(SOPD)+= Co(Il) /Co(III) &} Co(Il) /Co(l) FA4o] 719& 22 Yojuts Co(SND)E=
Co(ID) /Co(Ill) AL HF Aol A gt Co(ID) /Co() HAL wFtd Ao}, =3 44 A7 A ES
FEEL 0.1MTEAP-DMSO §9o 4 44239 F9HH o] E,.=—0.84~—0.89V el A o}
2 o]e] Coupleql A48 }HL E,=-—0.70~—0.76V el A E7}93 oz o3& dsiet,

ABSTRUCT. Tetradentate schiff base cobalt(II) complexes; Co(SED), Co{(SND) and Co(SOPD)
have been prepared, these complexes have react with dry oxygen in DMSO to form oxygen
adducts cobalt(III) complexes; (Co(SED)(DMSO0)),0, {(Co(SND)(DMSO0)},0; and (Co(SOPD)
(DMS0));0,. It seems to be that the oxygen adducts cobalt(III) complexes have haxa coordinated
octahedral configration with tetradentate schiff base cobalt (II), DMSO and oxygen, and the
mole ratio of oxygen to cobalt(II) complexes are 1: 2, these complexes have been identified by
IR-Spectra, T.G.A., magnetic susceptibilitis and elemental analysis of C.H.N. and Cobalt. The
redox reaction process of Co(SED), Co(SND) and Co(SOPD) complexes was investigated by cyclic
voltammetry with gJassy carbon electrode in 0. 1M TEAP-DMSO. The results of redox reaction pro-
cess of Co(II) /Co(II} and Co(II) /Co(I) for cobalt((SED) and cobalt(SOPD) complexes and Co(II)/
Co(III) process for cobalt(SND) complex are reversible process but Co(II) /Co(I) process of Cobalt
(SND) complex is irrevarsible, and oxygen adduct complexes to qusi reversibly with oxygen should
be very closed related to the redox potentials of range, E,.=—0.80~—0.89V and E,,=—0.70~—
0.76V.
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Co(SED) ; (N, N’-Ethylene bis(salicyidene im-
inato) cobalt(I)]%2 ¢} 22 W #}2] Schiff base
9 2N,20 3 FEE& 92 2-Hydroxy aldehyde
2} diamine @ cobalt(Il) o] &E& HE 45
o o] E2 A4 A A er A3 F
1S3 FEEY FNAA N2 A tE Ao
olw] B3zl u} Qi

Tsumaki® &= Co(SED) #HEE& F7]Fd =%
A7 aast 2 Aoz WS i
AP o™ Calvin* ¥ £& o] & FE3 o &Y
2HAF F=A FEF A Gl A Aot
9 Aol g A o g dojrta o] BAE A
Aol A Fhedte B v FLod AR gty
ukgo] sHEde ®xd v gt 5 Co(SED)
229 pyridine B A Ak FAobe] g7
£ A8z, Calderazzo®! £& & HF&
=] 24 DMF, DMSO, PyO 2 Py ¢4 Co(SED)
4ze] wAAR FEAEY AL v2@ 7t
29 DMF 9 DMSO £ o] 4 A4 9} Cobalt 9
Adu| b 1: 2908 99k Basolo, A.L. Crum-
bliest? 13 £2. n)<Rufje] A} w|A}2] Schiff base
base Cobalt(II) RESo] 1:29 Ajv 2 719
Aoz AFJL Brdyt Fritz, W. Gret-
ner* & N, N'-dipropylene amine bis (sal-
icylidene iminato) cobalt(II) #Eo] 5ujsg] &
¢ FAst ol Aase] AFon 649
FEE 4T E @3z &Yol A monomeric
1:1 oxygen adduct 7} RA = Lo whalA
dimeric oxygen-bridge & &34 3& w39 o}
=3l Broman!® ¢} Basolo'® 52 4lat#] Schiff
base FE fF=A 59 0.1MTEAP-Pyridine &
Holl 48] 47553 A2 Z polarograph & A
A Co(II) /Co(ID) & Co(l)/Co(l) #49] A3}
-394 344& A7& ¢ ek

E dFolME 2N, 2089 vAe Schiff base
cobalt(II) #E 24 o]v] B ux L2118 Co(SED)
2} Co(SND); (N, N’-1.8-naphthylene bis (sal-
icylidene iminato) cobalt(II)} 2 Co(SOPD);
(N.N’— 0 -phenylene diamine bis(salicylidene
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iminato) cobalt(I}} & At ulFLr) =4
+4 DMSO g9ol A 4237 44 EES T4
3o o] &9 A& Yot w o] F FEEo] A
4% 2:1 AP E FoAA L Gol Bgton o
=9 Aagte Aje] FAGA oz Yoy
Ag-dAFE CHAG-AFHEE AL
A718A0 A& goF By

4 #

AleF 8 7|2

EE AGEE SFAGE sG] §o)
24 DMSO &= 443713l Molecular Sieve
5A 2 5047 F-<F el A ARgsigch ole ¢
HoFe Karl-Fisher Moisture Titrator & &43}
A 0.03% ol3tolgieh, AR AN ARA tetra
ethyl ammonium perchlorate(TEAP) = A}-£-3}
AR 70°Col A st AZAA 0.1MTEAP-
DMSO &4 o2 3t A3 or 45 F&
T F3Eo] oAy L£xoA AgAzAZ
AL AH_3g st C.H.N. 94842 Yanaco-
CHN Corder MT-3 0.2 %33z FH5HHFL
Perkin-Elmer Model 603 2] A. A.-Spectrophoto-
meter 2 A3} A3E 542 Gouy type
9] magnetic balance 24 A£3 —10°C Alo]oj
A field strength 3, 200~11, 000 Oersted ¥ $] o]
A 2339t IR-Spectra & Schimadzu IR-430
3] IR-Spectrophotometer & &4 3%g 2 T.G. A.
+ mettler TA-3000 system & & 2439},
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(1) vl A2l Schiff base 2] cobalt(Il) =&
34,

) =}g] Schiff base 2] cobalt(Il) FH-E=24 N.
N’-Ethylene bis (salicylidene iminato) cobalt
(IT) (o}3} Salcomine; Co(SED)z E7|§)<
Trevor G. Appleton! 58] w oz 34 31g
o Co(SED) #FHE2] m.p¥ 125°Co|l 3
2EE 300°Ceo|t}, olw Buy TR 2o
o o) 59} ZAHEHAE Table 1] Fepich

N, N’-1.8-Naphthylene bis (salicylidene im-
inato) cobalt(II) (o]} Co(SND)=& ¥-]3%) %

N, N’- 0 ~phenylene bis(salicylidene iminato)
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Table 1. Analytical data of cobalt(II) and oxygen adducts-cobalt(III) complexes

Cobalt(%) C(%) H(%) N(%)
Complexes Kt Clolor
Caled |found | Caled | found | Caled | found | Calce | found | (BM)
Co(SED) 18.12 18.10] 59.09 59.20( 4.34 4.30, 8.61 8. 80 2.02|red brown
Co(SND) (H,0): 12.84 12.88( 62.78 62.70| 4.36 4.30 6.09 6.10 3. 31|yellow brown
Co(SOPD) (Hz0)3) 14.41 14.35/ 58.69 58.70| 4.40 4.38 6.85 6.78 2. 31} yellow brown
Co(SND) (DMSO0), 9.5 9.8(61.6 61.4| 4.5 4.7| 4.5 4.6 3. 29| brown
Co(SOPD) (DMSO), 89 9.1/650 648| 3.3 35| 42 43| 2 32brown
(Co(SED) (DMS0)],0, 14.50 14.55/ 51.55 51.35 4.81 4.68/ 6.68 6.77 0.8 |biack brown
[Co(SND) (DMS0)] 0, 11. 38 11.40( 60.40 60.35 4.30 4.25 5.45 b5.42 0. 51| black red
(Co(SOPD) (DMS0));0, 12.60 12.62 57.00 56.56| 4.28 4.20 6.00 5.99  0.51|black brown

cobalt(II) (o]3} Co(SOPD)2 X7 |3HEL A
BT 9L Ao| 34 8] IR-Spectra, T.G. A ¢
a¥4 2 A S A4 AHgdglen o

& A eE-F LqdA ¥ AojmR 24
53 Ze 698 FE2Z FolAG olF 2
T3] HolAx 25E T.G.A 542z Co
(SND) (H,0), & 105°C~240°Colz m.PE&
161°Co]g 25 Co(SOPD) (H;0); &= 105°C~
145°C ol m.p & 130°Co| et © & FEE9)
105°C 9} ZtAz7oA 2 248 Table 1
of vebdict, =3 ol & FEF2 DMSO £
A A7 88A 4AE dotrs] 8 oe
2 AL A ol F AEES 2530
golA& &% 161°C & 130°C ol A 23 #FHE3
DMSO 9 EH|E 1:22 A3 A& AA
105°C ol A 7HQt A z7 ol A A& 7] Fi-3bof] 2al
¥ DMSO &9 & A3t W)@ Asg o2 ¥4

+ 5743 27 Co(SND) 4 Co(SOPD)+& 2
DMSO 7} =83l A9 23 CHN Z
cobalt 9] YJA¥HA% 2 DMSO7 =3s =
A A3 Gkt ol E AAXNE Table 1
o vhebdeh

(2) dAel Schiff base & cobalt (II)
A4 AVHBAE FA.

p#~Peroxo-bis [N, N’'-Ethylene bis (salicylidene
iminato) (Dimethyl sulphoxide) cobalt(III) (o]
&} (Co(SED) (DMSO0)3:0, & %732 T.G.
Appleton 8] ¥hdlo g 50ml ¥H&-&7)e] 25ml

E
2

3489

DMSO &4 & ¥ $o] 4 =tE Co(SED) &
1g & 2 Agg7)el dof 9 ub-g8rldl ¥=
10°mmHg 2 Zgste] Ar7]A & 2087 &9
& T —10°ColA AA3s dry oxygen &
bubbling A71% 5 ¥dhel A4 Axel 4%
A} o] E Az P2 ethyl ether 2 Pul A
2 A&7 FEod A AZFAF ) p-Peroxo-bis
[N. N'-1.8-naphthylene bis(salicylidene imina-
to) (Dimethyl sulphoxide) Cobalt(III) (¢]3}
(Co(SND) (DMS0)),0, 2 ¥7]3) % u-Peroxo-
bis(N, N'-O-phenylene bis (salicylidene im-
inato) (Dimethyl sulphoxide) cobalt(III) (¢]3}
[Co(SOPD) (DMSO)),0, 2 EJIHELS Hd
4 gtE Co(SND) (Hy0); ¢+ Co(SOPD) (Hz0),
£& F3HEo] "olAle &= 165°C % 130°C
oA F AZtEet ZAAAZAA 0.1MDMSO &
Hoz 3t o oz FASGH o
9 A4t A EES] TEE T0~80% IR
od, EAAG AN A uA 2 dojzlod,
o] 59 C.H.N ¥ Cobalt #4835 Table 19
el v, IR-Spectra 247 7= Nujol gl
2 KBr Plate & Ab83te] 1, 500~600cm™ of 4]
FA3& A2 Fig. 1o] veplch

LMAHI MY EES Atacle| HEHH| &F

Trevor G. Appleton 8] y¥jlo g oA 3§
A3 Co(SED), Co(SND) % Co(SOPD) #HE&
2 FE ubg 719 Y= 25ml DMSO & 7}
St ImM £H o2 3o dry oxygen & ¥ F
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Table 2. Gas-volumetric oxygen absorption on oxygen adducts cobalt(IIT) complexes

C omplexes(lmmoles) | Solvent(25ml) | Temp(°C) aboibed Ratio « | IR-Specira *
P P (mmoles) 02/Co ¥o-o(Cm™1)
(Co(SED) (DMS0)] 40, DMSO 0. 505 0. 500 840W
(Co(SND) (DMSO0)) 0, DMSO 0. 509 0.504 850W
(Co(SOPD) (DMS0)),0, DMSO 0. 505 0. 500 860W
¢ Calibrated that Oxygen Solubility of 0.005mM in 25ml/ DMSO solution. *IR-Spectra vo_o bend vibration by
Nujol.
HAA Ao ARFE PVT Y o2 243} 9 F=E 1072~107mole/l £H o 2 I &

H&—g—%— e BA 70°C 2 A% B LG F
Argon 7l 2 29 E8 ¥z 10°mmHg 7+
Fo2 g Fol FHI FEY Az AFF
< ’L’Lfﬂ- DMSO el a5 Abazg 345 o
ARG RAE Table2 o] ebliet,
™7 IiP-P-‘:I £
$RAL-ATYY AL 2
23} three electrode potentiostate & A-2-8}4] 0
o g7 A A FAEATL FEA gvae AT
(Glassy carbon electrode, 0.095cm?) -3 Al£-8}2
o) BHYY AT A8 Aol 0.05nm
ez o SR e qdnkale] 5
T2 AL F wHA A S EATe
A=
2l

& A A A

Ag/AgNO; & AH88tgon ol Z=zd

(Chemtrix RO20)% &3} Lol 7} DMSO
At AF £71d AgNOs(0.1M) &
DMSO g-of o Fax wbggslede
0.IMTEAP & %83 DMSO %S A
AH8-8tg vt EA TS w2k an] AT o
3 AdE +0.260V olglon £ EEeAY =
ANAEE olghe 7| F22 39 zig=E
AT gk A A=z ZANAS A
cell 8] &7]+& water jacket 023 29K 3
A28l = 5= HAAKE,
perature controler & A}g3le Y3l L2 =
A3tgon Fid o3 A a9
& A A3y 93k Molecular Sieve 5A 9} 3
4 alumina 7} YA AL A3 o] 5 AF
AR dAst FHEH o BE A¥HL Po-

tentiostat o] §-#% IR-compensator & =

T

(o] o]
LS

Oll

constant tem-

o 2L 2 rln

A &
Aot =g +HAG-AFH oz 2419 7
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A,
Hat 2l nE

H|Xt2| Schiff base 2|7t=29| &tZ 1t AFARTL
MMdEe| =4

L ==t #FE9 2493 &

| 2}2] Schiff base#] 7t= 24 SEDH, & o)
2] 7+ = 919 Cobalt #F-5 Co(SED): Trevor G.
Appleton©o] ® 33 Wyoz FA4de m.p,
LR, C.H.N. % Cobalt A&, T.G.A 2@ =3}
5 2F%d A dA¥E FUdged
SNDH, 2 SOPDH, & #®1%182} 7to] Duff u}
Hoz FAsted o] 2= Cobalt 9o A3F
24 Co(SND) (H:0); 3 Co(SOPD) (H;0), 2
52 m.p, LR, CH. N @ Cobalt A
T.G.A ¥ AstgE S43 AT A3t
Het. zeb DMSO &9 & AH83h7] 43k
o] 5 EHE-3 Lewis base 8] AA-E zt:= DMSO
gol9te] Aa g 40 Fohisl s
T3}Eo] Holxl= 2% 161°C E 130°Cofl A
AYAEA WEEE 327 DMSO | B9l %
1:22 o] dolAe HTEL 24 AHE
Co(SND) (DMSQ); ¥ Co(SOPD) (DMSQ), =
Aoz 23F HAld 2DMSO7 A= A
o8 FojAdo] Bxg =43 C.H.N 2 Cobalt
F3 o2 Hlstg 2] Lewis base £7 &,
DMSO &l 4] | A2] Schiff base Cobalt(II) =}
EE-2 Lewis base 24 £vl7} 2830 23}
= %9 2DMSO & 669 FHEE olFv o] F
27t ol =AM FHAAA FE2E
g3t o] Folucw o,
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RESS

Co(SED)

QD G
\/ L
C=N N—C ="$\PFY.
H i

Co(SND) Co{SOPD)

Schematic idealised structure of Co(SED), Co(SND)
and Co(SOPD).

(2 AxA7 A4 LY 2474 F=

el A 43 FE Co(SED), Co(SND) 2
Co(SOPD)ell ] 9kz4 &uiel DMSO -0 A
Abe-Arete] wpg o2 a9 Cobalt(ll) &
of g AduE Y£E4 7 Oxygen adducts
AR} (Tablel = Table2)°ﬂ/‘i 1:28 F9
AL ¢+ A o1 F 4a9y wrge gL
o] Folxhz R},

2 Co(II) (Schiff base) +2 DMSO+0, —>
(Co(III) (Schiff base) (DMSQ)),0, (1)

DMSO &9 ¢ ] oxygen uptake = 7}93 o g
P A=, Lewis baseg]l DMSO &4 Apa
T3 ub-&oll 2 3te] Cobalt 590 644 & Co-
balt-oxygen 2 o] <}Fslect o] pPEE ¢
= base strength o] & o] & AFAEo] 9
3t A Az ek, DMSO g4 Co(SED)
59 AaAt AAEA dE 24L o
Trevor G. Appleton 9} Bailex, M. Calvinl® &
o] o8t Xwd Aztel 2ok, DMSO £ of A
Co(SND) 8} Co(SOPD) #HEE9 1:2 oxygen
adducts ] YA EEL Yuldeoz wE Frz
o o] =] at Donor solvent 7} o} Toluene o] W+
Chloroform gvlol &= & doj v}z Y=} n
% Co(I) (Schff base) FEFE9] A9ty wke
°] DMSO o4 F2AgL DMSOY rz-
acceptor A A4 93 Aoz E 4 gz 50°C
el A AgE A&FA T.G ARGz
doigd & & 4 lx 0°Co)dbo Al AbxBxle}
9 AL tgA ez dolds Azuidaw
22 4 A

IR-Spectra o A (Co(Schiff base) (DMSQ),) ¢}
[Co(Schiff base) (DMS0)};0, 2] v 2E Fig. 1

o e shobgel 4aAA AHFAA O
group ol 2]§ 733} stretching vibration band
BolA g+ AL A&7 AAEFo] 02 ¢
Bridge & symmetrical W] 2 Fojxm= g IR-
inactive 2 =7 wFolgtz £ 4 v} =3 u
Co(IIT)~O-O-Co(III) stretching vibration o] ©j
&t Ueno, A.E.Martell® &g Axd7 A4
Eoll Al 500em™ ol A A =9 week band 7}
veldd e ¥ 3383 ¢l Floriani, F.Caldrea-
220% 5 vo_o 24 superoxo-like O,~ = 1, 075~
1,195cm™ o} 4] peroxo-like 02~ & 742~932
em™ o A week band 7} etttz A A skg
o weEkAd £ Ao 29 840~860cm™!
ol 4 veEld A 29 week band & peroxo-like

0,*" 9] bridge band 7} W8 o2 A |
913t bend vibration &2 =t =3k =3k
& 54 Table 194 pu7b Co(SED), Co
(SND) ¥ Co(SOPD)¢) A= 2.0~3.0BM ¢
ol A Fo]hL low spin Co(Il) FE& A3}
+ Z1°] 2 oxygen uptake E AA£A7t AAHEE
& Cobalt 9 d7 7} oxygen 9] u]-EZ-8A 7} %<
O] Fu2 A phegs 7} FHoIXH, ol & QA+
=9 Adf e YAz, ALoA A=F7 A4
59 tes 7t Table 1614 0.8 2 0.518 o}
A AL F ¥ TFAAL 4E o] F& A Ho
2 pey AHA 7} diamagnetic 2 A g AL
Ao A A4 adduct YA EFo] 57 ALo
2 fgozs o= Ao A wof
#] superoxo O;" o8 7l Aozt & £ ¢
o},

ol 4% ZL AAE A4 AUt AHESY TZ
= & dTAEl] Rud uleizte] 64l
8w +z= 0O, bridge bond 7} non-linear
2A g3 o] FeolActm A

%
(OMSO)—-Co—o0 O)V
O\N \O-—“'-.‘\Co(ms“\;—(DMSO)
!

Schematic idealised structure of 1: 2 oxygen adducts
of the Type (Co(Schiff base) (DMSQ));0,
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100
(a) (a")
° 500 600CH"
100 "
(b) ()
0 =T
1500 600CHM
100
(c) (c")
© 1500 ¢~:oo<.rhp 500 600Cm'

Fig.1. Infrared absorption spectra between 1500 and
600cm-1 (Nujol mulls). (a) (Co(SED)(DMSO)s) (a’)
{Co(SED) (DMS0)])20; (b) (Co(SND)(DMSQ),) (b")
(Co(SND) (DMS0)]:0; (c) (Co(SOPD) (DMSO),) (c’)
(Co(SOPD) (DMSO)] 50,

Hristety ~H3

1) whEA

Fig. 2 (¥ #2914 dx43& A&
TEAP-DMSO £ 9] uiebd {24 9 A
A4 (Cathodiclimit) ¢} 23} 1A A 9 (anodic
limi)) & vhehd Aolch, Wepd E AFo] A9
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S A8 0.1M

ISuA
ie| . o)

IlOuA

0.0 1.0V 2 OVIVs SCE)

Fig. 2. Background Current (a) of 0.1M TEAP-
DMSO at glassy Carbon electrode and Cyclic voltam-
mogram of 0. 1lmM (b) SED H; (c) SND H; and (d)
SOPD H; in 0.1M TEAP-DMSO (scan rate was
20mV/Sec).

2E A7 384 &4 & DMSO &9 o) 4 0.00V
~—=2.60V 9 AHANANN F3AG¢-A T
o] &slgd FHA=E dotr gkt

(2) Cobalt(SED), Cobalt(SND) =
(SOPD) #H&59 +#HAL-AF4

0.1MTEAP & ¥ #3% DMSO £94 (FE%55
102 M)A A {21 A gad 58 AHE3te FARS
X% 20, 50, 100 ¥ 200mV/sec & HIAA F
HA SRS cEAG-ATYEY AH#E Fig. 3
ol el en Fig. 2 (b)ol= 0.1MTEAP &
2338 DMSO g-H oA dj=xtz] Schiff base &} 7+
=24 SED H,(®7l= 5= 103M)E —1.90

Cobalt
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Table 3. Cyclic voltammetry data of SED H;, SND Hz, SOPD H, and Co(II) Complexes in 0.1M TEAP-

DMSO
Compound va/sec -Q’N —I\EIP. Eue ;5"”2 ;LPA #AI:;{,/E%%S% Cn‘l)lr\lf
SED H, 200 1.94 80 12.5 0.88 1.0
100 1.92 80 8.81 0.88
50 191 75 6.22 0.88
20 1.90 70 3.94 0.88
Co(SED) 200 0. 260 0. 200 60 13.7 0.97 10
(DMSO); 100 0. 260 0. 200 63 9.7 0.97
50 0. 260 0. 200 60 6.92 0.98
20 0. 260 0. 200 60 4.3 0.97
~Eipe2 fpe2
200 1.34 1.28 60 54.4 3.9
100 1.37 1.31 61 41.2 4.1
50 1.39 1.33 61 28.3 4.0
20 1.39 1.33 59 18.4 4.1
SND H, 200 1. 685 77.5 2.55 0.18 1.0
100 1.670 75 1.85 0.18
50 1. 661 75 1.28 0.18
20 1. 642 75 0.88 0.18
Co(SND) 200 0. 440 0. 360 58 12.7 0.9 10
(DMSO); 100 0. 430 0. 340 60 9.0 0.9
50 0. 420 0. 320 60 6.4 0.9
20 0. 400 0.350 60 4.0 0.99
-Epe2 T2
200 1.670 62 53.6 3.8
100 1. 630 61 36.5 3.8
50 1. 605 61 26.4 3.7
20 1. 575 59 16.6 3.7
SOPD H, 200 1.57 75 11.55 0.81 1.0
100 1.54 70 8.18 0.81
50 1.51 70 5.76 0.81
20 1.50 70 3.64 0.81
Co(SOPD) 200 0.140 0.00 60 7.14 0. 50 10
(DMSO0); 100 0.130 0.01 60 5.05 0. 50
50 0.120 0.01 60 3.56 0. 50
20 0.110 0.02 60 2.25 0.50
~Lipez ~Lipaz tpe2
200 1.20 1.14 , 60 77.0 5.5
100 1.20 1.14 60 54.0 5.4
50 1.20 1.14 60 38.2 54
20 1.20 1.14 61 24.1 5.4
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(a)
f1uA
é)e
ioc
(b)
[2 uA
ic
[o]
i
(c)
‘ 5 A
ic
o]
io
L 2 i
0.0 -1.0 -2.0V(Vs.SCE)

Fig.3. Cyclic-Voltammogram of 10mM. (a) Co(SED)
(DMSO0); (b) Co(SED)(DMS0)2 and (c) Co(SOPD)
(DMS0O)2 in 0.1MTEAP-DMSO. (Scan rate was
50mV /Sec).

~—1.94Ve] A &5z Fig. 2 (c)ol A SND
H, &= —1.64~1.69V, Fig. 2 (d)o] 4 SOPD H,
£ —1.50~—1.57VelA wridqez HYgH
tt, Table 3014 #H7=5 E,. —E,. =70+
5mV o] 3 ipc/véfﬂ Ztol 0.88, 0.18 2 0.81 &
A dRFoz Fa AuFHel #A o] o
vz Jd&E &+ AUtk

=3 Fig. 3 (@A FEd AE 0.1M
TEAP-DMSO &9 ef| 4] v=50mV/sec 2] <34
t-A FH ol 4 Co(SED)E E,.,=—0.26V, Fig.
3 (b)Y A Co(SND) = E,,=—0.43V =& 3,
Fig. 3 (c)o] 1 Co(SOPD) & E,.,=—0.13V oj 4
dojvte HAAFL Table 304 AE(E,,—
Epr) =60£5mV ool i pto] 7z 0.97,
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0.90 2 0.500.2 44Tz YA FYFHA
o] &4 AuiA o g Co(ll)/Co(ll) A o] Ao
v ojowg Absl peak & E,»0] —0.20V,
—0.36V 2 —0.01V |4 dojrel LE(E,n—
Ep/2) =60+2mV o] i, 77} Q4 %oz o
AA Azt A Azl HFH oz B
ER il /linl= 1] 7922 o 3-8
A3Ae] 7tdAAd e & 4 Uk Co(SED) 9}
Co(SOPD)Se Suld 2y peak = Eyo=
—1.38V &} —1.20V oA AE(E —Eyz/2) =60
£5mV o] 3 i,p/v o] 4.0 B 5.42 AR Fom
dAA FEe F4 Al #A4 Co(ID) /Co()
Couple ol 3} F=" olo] w& 43} Peak & E,,;
7} =1.31VS} —1. VA AE(E,—E,2/2)=
60+1mV o} ipofs? o] QATo = T v
Hog dAA Astspgoe]l dojvby |ipel/lipal
=19 7752z o 433U FHAo] /19H 4
< & F At 2y Co(SND) FHE9 FuiA
39 peak & Epe=—1.36V ol M E_o—E.2/2/2
—60-+5mV S} ipa/v? o] 3.72A4 YA O BA
F44 AMAed A FLHECo(D /CoD)o]
oAt olo] W& AR YolrA &
Xt} Broman!® & | &}g] Schiff base §%A4]
£¢] 0.1M TEAP o) 4 Pyridine §4o) 4 =}
2adsy oz Co(lll)/Codl) A E?
—0.22~—0.53V o] A4 Qojrtm  Co(Il)/Co(l)
H4¢ EFsb —1.4l~—1.57¢]4 dojuichw
B 23tz, Co(lll) #E-2 Donor-2vis}t A3k
gz pagich oA oJlAxE (Co(Schiff
base) (DMSQ))* 7} A zichaz Eo},

ol Ay b2 A¥Az=z ol AEEY 0.1M
TEAP-DMSO &Hof 4 A3l-34 4L oS
F go] vdebdE & 4 Urh

(3) Oxygen adduct Cobalt(IIl) 259 &3
A7

0.1MTEAP-DMSO 25mi o] 442 %3147
494 BeATE LR £B AG-AFHL
2 243 AHE Fig. 4 (@) Jebdoh, o7]q
AEE, =—0.84V (v=100mV /sec) ol 4] 2 peak
7} Uz (Eye—Eyes) =80+2mV, ipc/u? o]
6.35 2 dA 3o g FA Au]Ao]r] o]of Couple
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—0.26V

+

(Co(SED) (DMSOp)* e—  (Co(SED)(DMS0),)°  e—

Y

—0.20V
—(.43V

—1.38V
—_—

{Ca(SED) (DMSO0),) -
~1.31V

—1.63V

(Co(SND) (DMSO))* 6~ (Co(SND)(DMSO))°® e~ (Co(SND) (DMSO);)~

—0.36V
—0.13V

irrev.
—1.20V

(Co(SOPD) (DMS0)3)* e— _ (Co(SOPD)(DMS0),)®“e— _ (Co(SOPD) (DMS0),)~

0.01V

ol A2} peak & E,=—0.72V o} A (E,—E,./2)
=75+5mVolz i vte] 2.252 WA%e=m
Fa4 AA oz F749H As-FAHHo] ¢
o]ydt}. o]& Donald T.Saweyer® E°] 2=
upse} zro] DMSO £+ 25mi o & 4t4=7} 0.005m
mole &8 5o] d&oz o] A HHAHA
E194q A-FLHAo] T ¢ T A

(a)

[ 10uA

ic

(b)
t5uA

ic

0.0 -1.0 ~-2.0V(Vs.SCE)
Fig.4. Cyclid Voltammogram of 0.1M TEAP-DMSO
(a) saturated with O, and (b) Co(SED) (H0)2
exposed in air atmosphere. (Scan rate was 50mV/
Sec).

~1.14V

o

Oxygen adductql [(Co(SED) (DMS0) 120,
(Co(SND) (DMS0)):0,% (Co(SOPD) (DMSO)]
,0:9] & 0.1MTEAP-DMSO €94 (&%=
102M)o] &t A G-AFH o2 v=50mV/
secol 4 243 AL Fig. 54 Wiz o %
A Bt e Table 4o T3t vebdleh. Fig.

5 (a)ol Al (Co(SED) (DMS0)):0; &  Ep=
Jiouwa
ic
o
10|
5.0 50 2.0(Vs 5CE)
Fig.5. Cyclic Voltammogram of (a) (Co(SED;

(DMS0)):0; (b) (Co(SND)(DMS0));0; and (c)
(Co(SOPD)(DMS0))0; in 0.1M TEAP-DMSO.
(Scan rate was 50mV /Sec).
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Table 4. Cyclic voltammetry data of [Co(SED)(H;0)}202 [Co(SED) (DMS0)}]:0, [Co(SND)(DMSO))40,
and [Co(SOPD) (DMSQ)};0; in 0.1M TEAP-DMSO
Compound mV7 sec -E,. _‘E[Fc E, ;1 IVch/ 2 ;Z& A :I;)CV/ l:%lf S CI(:}V[C.
(Co(SED) 200 0. 260 0.200 60 13.7 0.97 10
(H20)1 50, 100 0. 260 0. 200 63 9.7 0.97
50 0. 260 0. 200 60 6.92 0.98
20 0. 260 0. 200 60 4.3 0.97
~E,2 fpc2
200 0. 96 23.5 1.6
100 0.96 17.0 1.7
50 0.98 12.0 1.7
20 0.65 7.8 1.8
~Eg3 ~Ep3 i3
200 1.34 1.28 60 54.4 3.9
100 1. 37 1.31 61 41.2 4.1
50 1.39 1.33 61 28.3 4.0
20 1. 39 1.33 59 18.4 4.1
(Co(SED) 200 0.14 8.5 0.6 10
(DMS0)1;0, 100 0. 14 6.0 0.6
50 0.14 4.3 0.6
20 0.14 2.7 0.6
—Epe2 ~Epez ipc2
200 0.84 0.720 120 117.0 8.2
100 0.84 0.710 130 83.0 8.3
50 0.84 0. 700 140 59.5 8.3
20 0.84 0. 700 140 37.1 8.3
~Epes ipe3
200 1.24 158.4 11.2
100 1.24 112.0 11.2
50 1.20 82.1 11.4
20 1.24 50.1 11.2
(Co(SND) 200 0. 440 22.0 1.6 10
(DMS0) 3,0, 100 0. 440 16.0 16
50 0. 440 11.3 1.6
20 0. 440 7.2 1.6
~E;e = pa2 Zpe2
200 0. 905 0.715 115.5 151.5 10.7
100 0. 890 0.710 110 107.0 10.7
50 0. 870 0.730 115 75.6 10.7
20 0. 870 0.730 110 4.8 10.7
B, i
200 1. 100 131.5 9.2
100 1. 090 190. 2 9.2
50 1. 085 65.1 9.2
20 1. 085 41.1 9.2

Vol. 31, No. 6, 1987



552 HAE - BRY - RES - 2R

Compound va/sec —5” —6” EngW/z ;zﬁ ;zAm’vl?lS} C:'HSI
(Co(SOPD) 200 0.110 14.0 1.0 10
(DMS0))20; 100 0.130 10.0 1.0
50 0.110 7.1 1.0
20 0. 090 4.5 = 1.0
~Epe2 ~Epz fpce
200 0. 890 0. 760 125 142.8 10.1
100 0. 880 0. 760 120 101 10.1
50 0.870 0.750 110 71.4 10.2
20 0. 870 0.750 120 45.2 10.1
“Epes ipcs
200 1.130 127 9.0
100 1. 100 90 9.0
50 1. 070 63.6 9.1
20 1. 070 40.1 9.1

—0.14V el A RA #49 peak 7} u|7l9Hoz
Co(ID/Co(Il) FHAoz eldn] E,,=
—0.84V ol A et 84l peak & 0;7 o) 9
G Aoz AAEY ol E.p—E,/=130+
5mV 24 i,2/v10] 8303 Aoz BA
Al #HAHAo)z ofe] Coupleql A3t
peak + E,=-—0.71V A E,—E,, =75+
5mV o] 2 ipa/vt o] 2.67 24 YAFoz A
A Al AspHPoz A9 Ao Er1gH
22 dojgg nolz gl =§ E=—-1.24V
oA vettE #9 peak = Co(Il) /Co(I) 34 o]
s vt Aol z &4 AujA oz Yol
23

Fig. 4 (b))l A (Co(SED) (H,0)),0. & 4§
2914 45 Co(SED) FEE oetg-89
FA A HEFAA F715 LFLFL ¥
AQld o]& 0.1MTEAP-DMSO €9 (#&5%5%
102M)o| A Epy=—0.26VS} E,=—0.20V ]
A Co(Ill) /Co(ID S} 43184 4o} FAk A|u)
A AAoz gy 0, 9 #4 peak 7} E,,
=—0.96V oA urldxeg, Jgds & &
Ao EF Eu=-1.38VS} E,=—1.31V
o4 Co(I)/Co(I) Couple o] Ar3H-34g =4 0]
F4 AwHel FHez dojdeh olzA Co
(I) (SED) FHEL oet&-+84 <4 Co
(SED) (Hz0); 9] #Eo] A7z o]& F7]Fol

2E3A79 #7159 A&EA7 adduct 5o
(Co(SED) (Hy0)),0: 2 F& <& F gz o
(Co(SED) (DMS0));0, xt} 4334
120mVAE SAANA dojdez o A%
Aoz B,

Fig. 5 (b)s} A (Co(SND) (DMS0));0,%& E,q
=—0.44V ¢ A ¥]7}19 4] 34 peak 7} Co(1II)
/Co(Il) FHAHoz Yojvtz AFE Superoxo
Oy 0129 Y peak 7} E,o=—0.89V o] A
(Epes—Epez/2) =110+£5mV o] 2 i, 2/vi o] 10.7
BEA dAFoz B AujAed FHPoz Ao
o] o] coupled] AkE peak & —0.76V o Al
(Epa—Ep/2) =75+5mV ol i, /vko] 1.94=m
AR Tz F4 AAolo 0,9 As-34
HAAol EldA o e dojFe & F Ut =
& Eps=—1.10V ol 4 Co(ID) /Co(D) el 3 F= =
=gl vrtg Aol B Aoz o
v},

Fig. 5 (c)d A (Co(SOPD) (DMSO0)),0, =
E1=—0.13V o A Co(IIl) /Co(Il) 3] 34 o]
H7}g Ao 2 dojyn] Superoxo = A FH O,
o #UFHH O] Epe=—0.88V ol A (Epz— Epey)
=110+5mV 0] Z i,,/vio] 10.12 YA o=
2 AujAq Fh3Ago] dojyn o] couple
d A8#AAYo| E,=—0.76V A (E,—E,./2)
=75+5mV o]z i, /uto] 2.4 2 YAFo = o]
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A3 A o) FaA Aol FrFHA L

Aol it e & F vk, = E,a=—1.14V A
Co(II) /Co(D) #A42] BHo] u7AgH oz A4
A oz dojvtm ek, o] 49 3AG-A
F9o] 2% AJIEHe A4 Co(SED)
2 Jgoz zHAS F2AY FEo =t 4
-39 A7t g2A Folx a Co(llD) /Co(ID)
o 3442 Co(SED)e] uja]4 Co(SND)eH
AEx 17mVAE SAHANA Co(SOPD)=
130mV A% FA YA dojrts Co(ll)/Co(D)
39 #4 = Co(SND)E 250mV F =98] A4
4] Co(SOPD) % 180mV A= Ao A dojd
& #HEo dFE7 Co(SND)>Co(SED)>Co
(SOPD) &9 2 FojAx 2: 12 A3 oxygen
adduct A5 A= o7 TR 4 FL 2o
A kot Co(IID) /Co(l) #A43 Co(ll)/Co(D)
#A4L vt ol m Fab Aoz dojtz
glom Peroxo 2 A¥dE AxE Co(lID)/Co(ID
9 AAAA O & 2 Superoxo 5] 47
3 oA o] thA 02 o] oz Wojx & 433
AA o) E,o=—0.84~—0.89V ¢} E,,=—0.70
~—0.76V oA FrlgHez delde & F
o1}, o] & Basolo 10] u|A2] Schiff base 3
Zol Co(acacen)?] Pyridine 8o 4 Zelz
o4 Co(Il)/Co(ll) HAL wirtdAolx
E}j=—0.23~—0.50V ] A4 o1tz Oxygen

—0.14v (Co(SED) (DMSO))°

{Co(SED) (DMS0)},0;_e— —0...V
v +(Co(SED) (DMSO)}o,~_e—
“6.70v

—1.24V

(Co(SED) (DMS0))°+0;= e—  (Co(SED) (DMS0)]~

irrev

—p.40v ((Co(SND) (DMS0))®

(Co(SND) (DMS0)},0; _e— —0.89V
=y + [Co(SND) (DMSO)}o,~ _e~

—0.11V
-1.10V
[Co(SND) (DMSQO))°+0,= e~ [Co(SND)(DMS0)}"
irrev
—0.135y (Co(SOPD)(DMS0)3°
{Co(SOPD) (DMS0) 1,0, e— —o.88V

“irrev  +(Ca(SOPD) (DMSO))o,~ e—
—0.76V
—1.13V
[Co(SOPD) (DMS0)}°+Qy= e~  (Co(SOPD)(DMSO))~
irrev
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Uptake & 229 A3}=-345Hgo] Ef=-1.41
~=1.57V el A Lotz Co(I)/Co(l) #39
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oot ul s,

o] 49 A7]3}8rAql Ao A oxygen adducts
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