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A A2] Schiff base Cobalt(II)€} Nickel(II)
2550 A A5y A

AN A H P s ALY

HEAZHF 2 2 & %37

Fob AE WS FSAL A 3 ¢

Agd g & % % AT
I. A &

AAYA Lol HEIZHI vjeIZule] AR AY, N2z F
P4503} cytochrome c oxidase®] ¢]¥F Ab4 o] o] & Fo Ho|f Ady FH4&
3t 994 F < (metalloprotein)e] 9JolA F4 TS (metal center)d 323
A4 (conformational flexibility)?] #7432 F 2% QAtolc}. o] A ¥}
AEZAA FHE FHs2 B (mimicing)3H7] 18], HolF&Y WA
(coordination site) 293358 24 porphyrin®} Schiff base® T #3}+= 5%

Eo] go] Aol 'O,

£3] Schiff base® X3} Ae)gE FEEL PorphyrinFEESH 3lo] A
dax, FAEH77F A9 gl 9+

=23 AAEAE B HolgE& FEES o] 43 AL uptakest A3 F
v} 2t & (oxidative catalysis)o] 3l X °4:|"5] oA g},

A3 -3 Fd2A Ao|FH FEEY AL AoFHY ol 4dH) UAY
FA 7} Ak BaEgc)

=2 FE-FETY AEFET FTH ol 93 A= V=L 759
A3t A E Apol9) WA FF o] L9 A T AHe] g+ AR By
dd. 2 BRE FA F5 7ol FL W) Ao L= E w=E L=
T2 A3 F I sleiA %‘-3-?1' g98< . Y=o AxFA (electron
donating)$} A ZPitA (electron withdrawing) X718 E34]st ATz vlA)
¥ AL o] FE) WAL FAdn LHAGY. o]y FHGAH o £F
o] HT=E AE3to =R JFgo] A
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2 XHREUPTAR RCE (H198)

N20; ¥eje] vjA2] Schiff base Co(ll)2 At A 2A 9] AFHoA ¢
c}.
T ¥ L= Mn(IDFE] o3t H4do] Relx|x glc}. AEHA
ol A2 b s}e] f-AMA W) &) salicylaldehyde$} aliphatic amine2 2 %€
=% Schiff base?]Zt=9 Ho|FHINFEL AL & Pole ¥ 3l

olf ¢ Cu(IDs} Ni(IFEe) A A7|34¢H dF= ol o] Fojx st
1620, A F % (metalloprotein)} A ¥R 8] & sites} FAE Ash-¥Y A
Ao AL 23 AdF5 3 9

E3] o]¥A4 Y Cu(lDFEEL Cu(D3}FFLoE Y QN4 dAAAYZ F
A F& o)AAY 9% TAA FolE dorex|st Foldn Ar-FUAA
A F FAH FETN F3FLo] YojuhA] £ oA B4Rt & EFAF )
RELE)

Schiff Base Ao)g&(IDAEAMH 453 -OHV|= o2 S, Schiff Base
(-CH=N-)¢] A2 5L MHATReZA AT FES YAUd2Z 2 L=zl

Schiff Base N202 donor ligand+ cobalt(Il) $}2] oxygen-carrier 24 3§
$3HA F= A,

WAt F& opiAE] donor YAE ZE dianiond] YT =e) YHAE ¥
TF7F AW YA A At2]¢] momoaniond] | ZEof WA= FUHoE gL
F7 YR o™,

£ 939X monoanion®] M AE Schiff base FZ=ZA N08 9 SOIPH
[salicylidene-o-iminopyridine]l & A 83, AolFH sited] REZA o] =
9 Co(s} N(IDFEES A 9284, IR, UV-vis. £33y, 47424
(TGA) A€ EUZ o]l ZETY 7XE& FANL ¢¥-A¢ AFvEs 924
o] FE Y YLoE AV Y SAS LolRnA gt

89 Fx= 4R A3 spectral FAMEA ol Ao FSH{ES
TAUA =2 A/HFRA AL 7€) A%l

;)

II. A h: |

1A% QA7

£ A¥Y) A£3 2-aminopyridine, salicylaldehyde, cobalt(Il) acetate
tetrahydrate ® nickel(II) acetate tetrahydrate: Aldrich* 53A1 4§ ¢ o)A
AAs=] G2 A4 en], RE &= Aldrich ¥ MerkA §3A4S A47)
FotolA Bug PR® o2 FHx, ALy A 4A EANE Pl AR
ot xR} A& tetraethylammonium perchiorate(TEAP)= 23} $/FTE F
A AdA s 70THH A FAx8 AH§3H9d.

Y2E¥HL Foss Heraeus CHNO Rapid(Analysentechnik GmbH)E, IR
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A A}2] Schiff base Cobalt(II)9} Nickel(Il) ZEE9 A4 A7188H 44 3

spectrat Perkin-Elmer Model 1620 FTIR #3334 &, UV-visible spectraz
HP8452A diode array system$ ©]-$31%2w, T.G.A.53 < Perkin - Elmer
2 series®, AEE &4 DKK model AO-6 Digital Conductometer& A}-4-3}
o A4

2. AR $37P

&3 A4-AFU(Cyclic Voltametry)> AAFHE AL 7|ERF2=2
t Ag/AgNO:E AH$392n, & =#449 EE A9 ArE ol &< SCE
o dde AT AR FA 3G

BEAFLZ2E AFAATE, 282 FYPAFT22E T3 924 F(geometric
area;0.07 cm?)& AH434 .

ZAAATL A43t7] Ao v 0.1 pm ALO:E ¥GAIZ] L4 & HA ALY
(mirror image)2E vty F, AF HEH A AEE AAsY 94
Ultrasonic cleaning bath*l4 30% %< £E° $7F4E %3 acetone2E AL
F tissueR 9 F7IFNA AxdHo A439d. AXANAZE 0.1M TEAP
& A4k

B2 alo] F&z a9 ¥ (Differential Pulse Polarography)~ EG & G PARC
Model 384B Polarographic Analyzer& °}-$3t32m 7|4+ houston instrument
DMP-40 series plotterE, #4439 HMDE(hanging mercury drop electrode)
+ EG & G Model 303 SMDEE, BxAFo 2= MIARATE V|ERAFLEE
Ag/AgCl(4M KCD< AH-4-34 .

A7+ AYE A9 BE A A8 SCEd Wzl A3 A2 EA 3
Ak AAAHAZE 0.1M TEAPE A-£349d.

ZA I3 AL 122 g9 2ed, pulse height+ 20mVE, scan increment:
2mVZ &g

3. = B e FAT
2= R FEE Y Al A2 2AY4 B35

M A2 Schiff base 2] 7t=9l SOIPHS] §1A

o}& Schiff base #|Zt=¢ AP {FASA FEPHS2E MAF  Schiff
base ¥7t=q SOIPHE #43sigldl.

lek€& 50 mLe] 2-aminopyridine(0.1 mol)& $MAF)Z, A7l gL 50
mLe] salicylaldehyde(0.1 moD)& %% $9& Schlenk gez &4 73
At

WSS $AAF)7] HEA 308FG BFHT. =38 A SOIPHE Z#
dEEE 28 Aol FEoA AFAxIHYL. £F5EL AFHo|Yon, ZE=HL
54~55 Tt}
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4 XMRREFIAE BXK (B198)

Co(II)(SOIP). A E 2] jA

A2 150 mLe] Y= SOIPH(0.02 moDE ¥ NaOH(0.02mol)E 7}3
&o0]-22] MAe] Schiff base 2= S48 wEg]).

o 7] cobalt(Il) acetate tetrahydrate(0.01 mol)& ZH#4 30 mLe} %4 &
4§ Schlenk W22 H&H s1slglcl.

EHES st IATFG FFT oS A22E Y48 ¥ A& A=
e 33 A F AF Az Co(ID(SOIP):E A%}

Ni(IT)(SOIP), #E¢] A

o] €k2 150 mLe) ¥Z+E SOIPH(0.02 moDE ¥ NaOH(0.02mol)E 7}3}od
S0l &9 MAE Schiff base = 4A& e

o] 7] nickel(II) acetate tetrahydrate(0.01 mol)E& FH4 30 mLd] %9 £
& Schlenk o2 24 satgct.

EFES WsPEA 1ALFG FFT oS AL2E Y48 F AR S A=
et 33 B F AF A= Ni(ID(SOIP):E A%+t

m. 23 9 23
1. Co(ID$} Ni(INDFEE9 A} 7H3HQA F+x

FAE MAY Schiff base =<2l SOIPHE F5&2 AFFogon,
CHN.94E4 Zse £l Jebd vt o) o] &% I A3

EF o]F YT=FY Co(Dst NiIDFHEES] 94 FAX cjExlst 7 o
A3t ‘

Table 1. Analytical data of ligand and complexes.

% Amax, nm “analysis, %
compound color Pe 10 Mlem™| C H N |Metal
SOPH vellow—orange 272, 306, 346 | 72.83 | 518 1401 0

(1.93), (2.47), (2.24){(72.71)(5.09){(14.13)
268, 384 | 6405| 4061219 | 12.84
(1.30), (0.89) ](63.58)](4.00)}(12.36)](12.95)

268, 394 63.88 | 4091 1227 | 12.38
(1.31), (1.18) |(63.62)}(4.00)}(12.36)|(13.00)

Co(II)(SOIP); |greenish-yellow

Ni(I(SOIP); [|reddish-yellow

Yin DMF at 107 M,
Pyalues in parentheses are the molar absorptivities( ¢ ),
“Calculated values are given in parentheses.
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A Ak2] Schiff base Cobalt(ID$} Nickel(ID ZE59 &3 Ar|ssrd 44 5

o} & Schiff base =2 Ao|F& FEH o] Bt x| gou, dFd
vego s okt Xon] opME, ¥d, DMF , DMSOZE A9 u|FARAA
fojdle & .

=% DMF&eiol4 AEE S AT 9] o)F FHEo] vjo|2A FEYS ¢
& 94

DMF&wjolA e gte @ HEe UV-Vis. 29 EFE do] 11 o}
Bz olde HYFSFsA(Amax)F olwWe EFZALF(e)E Xl vE

Wt
2.5F
2_'
.5 -  (8)
g
g
2 11 '
2 -+— (b)
<
0.5 ©)
0
0.5 ; . . , :
250 300 350 400 450 500

wavelength, nm

Fig. 1 UV-Visible spectra of a) SOIPH, b) Ni(Il )(SOIP)., and
¢) Co(I)}SOIP): in DMF.

-z ARAew 2 Aol 270 nmIAH A HUFFE5E e, ¥
&F—ﬂlﬂ“ FREA AT RE FEAA FE&I (= Aole) d-2" A}
Aol gAAE HdFFsAe] 350-390 nmol A F2= ).

o] 24 o] YAHAUSE ¢4 s

IR 29 E&} o)A free &7ZE2] azomethine?] v c-nE 1657 cm 'ol4] FA s
Z Co(IDAENANE 1611, Ni(IDZEEA = 1613 cm™’ oA Jeht} gzi=o). b
sted of 40 cm 'AE n’r’“imi o} 53t vebgel.

o= F ¢=iZ uis} o] HEL YAFEZH AF AF V7 Gl A
22 ¥ & Qch

=3 pyridined] ve-we 1591 cm A FEH L Co(IDFEANME 1532,
Ni(IDZE A& 1537 cm™' oA veht 3= vste o 60 cm A= @3S
Zo g o]§sted vehgtd.

A= e FRHR] FAN CoDFENAE Vool 513 cm ')A v
co-m°] 651 cm ')A FEF AL NIUIDFEANAE v i-0° 509cm "ol A
mi-n©°) 645 cm o)A TAE Q).
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6 XHFAREFTAE RCE (BI9W)

Hodl 9=} 2E) SAHA F40E YU

Table 2. Significant IR bands(cm™) of complexes.

complex v(C=N)* | v (pyridine)®| v (M-0) v (M-N)
1611 1532
Co(ID(SOIP): (1657) (1591) 513 651
. 1613 1537
Ni(I(SOIP); (1657) (1591) 509 645

*byalues for the free ligand are given in parentheses,
®Spencer, C. T.; Tayler, L. T. Inorg. Chem. 1971, 10, 240.

Co(ID, Ni(IDe°] Aj

O] ERNE HEo] YAHNULTS € & 2w, HojFgE
e Axste MAZAY

A2 Schiff base =9 “"‘-‘4“ °]-9-€*3 o]
S o)Fo] FEIIHE YAUG ¥ £ Q.
o224 AEZ YAYF o] MAY Schiff base 2| Tr=s} Co(ll) R Ni(Il)
212 A¢s2 9on, Co(IDS NI(IDHEL Ieis) FEZ FojHY L 4
4% 4 ddd.
Ni(Il) 2 Co(INZ &) 7}3H A FXE Scheme 14) Jepigicl.

CH=N |\
N A

Ligand SOIPH

_CHN X
(I I

*M(II)
giibe
X N = CH

M(II)(SOIP):
M(D ; Co, Ni

Scheme 1
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Al z}e] Schiff base Cobalt(I)9} Nickel(Il) Z&59] §A474 A73sy A2 7

2. A7 2

0.1 M TEAP7} 3712 DMF$ DMSO4wWdA ¢F-A¢AF7dd 923
of FHZIHHNE o] sl FES A FY AL YolRgd. F
FAFLE fFEAd-vx AFE, AXAHAZE 0.1 M TEAPE A4 DMF$}
DMSO4iolAe] 8- AFFAE A8 $AE A9 +05 V-25V
WelA 2+ gle] wigAFe =) FPAF 9¥E wxA ggken RE
AFc A FE BAT FE AEssd. 2= SOIPHY +3 AAFIA
€ 23 29 Jeld.

l SuA
a)

'pc

a,,a\//

b) I5MA

ipc
P%

ipaf

L 1 ) - 1 |

0.5 0.0 -0.5 -1.0 -1.5 -2.0 ~-2.5

potential, V vs. SCE

Fig. 2 Cyclic Voltammograms of 1 mM SOIPH in 0.1 M
a) TEAP-DMF and b) TEAP-DMSO Solution.
Scan rate was 100 mV/s
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8 XMRREFTAR RCE (F198)

a9 2944 E4 9x°] DMF&dsl4 SOIPHS #€e] -1.91 VA Yehjz
sk, ¥ SvoAY T=9 FYE G Sv GEAL el =% ¥
Zt=e] FPuSL wrlgAR ez AYPHgion, FASEE AR N FA4F
SH-AYAF JAL A4 A3 FYANEL FASEY %S FA A G
Stel. o] B $AAF FASESgS] FA(pcHDE LAY FoT BFE F4-4
WA wige 2 Y=g}

0.IM TEAPE X% DMF$} DMSO£9 ¢ ImM Co(INHE Ni(IMHFES
A 499 &F-AG AFFAE 237 49 el

ISnA

ipa
pc2
‘ 5 uA
b)
pct
0 pon
0.5 0.0 -0.5 -10 -1.5 -2.0 -25

potential, V vs. SCE

Fig. 3 Cyclic Voltammograms of 1 mM [Co(II)(SOIP).]
in 0.1 M a) TEAP-DMF and b) TEAP-DMSO Solution.
Scan rate was 100 mV/s.
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A Z}2] Schiff base Cobalt(I9} Nickel(Il) 2852 A7 A738r8 A3
pC
a) S5uA
ipc
0—
Ipa
pCi
b) 15“‘\
i
PS
ipa \/
Pay
i | 1 1
0.0 -05 -10 -15 -20 -25
potential, V vs. SCE
‘ﬂ

’

05
Fig. 4 Cyclic Voltammograms of 1 mM [Ni(1I)(SOIP):]
in 0.1 M a) TEAP-DMF and b) TEAP-DMSO Solution.
Scan rate was 100 mV/s.
HI7Fg Al 2dAle] wbgo] #4t xwjH R Y glon
Ni(IDZEE9] 3% 1342 w7195 4934 0] A Z Y= .

937 494 £ £ R0l CoDFE9] A7Istshy SAdeL 54T 2
e elA 13839
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10 XHERBEFTAE ROE (H19W)

o] AEe e JAY AALE FE7] 8 "] Fe= 745 (DPP)
€ &A43gict. HMDE(hanging mercury drop electrode)= EG & G Model
303 SMDEE #AgiAF2oz AXNAHAZE 0.1M TEAPE, §3 3 AL 1
£3 %92 , pulse heightt 20mVZ, scan increment: 2mVZ 3 &A%
Co(l), Ni(INFE¢] Hxi}e] Fe2aPE 19 5 vehliz BE RE9 4
A8t Wipdts X33 49 el

b) ————eipy

CURRENT

L

-0.5

-21

ay——>
-09 -1.3 -17

potential, V vs. SCE

Fig. 5 Differential Pulse Polarograms of 1 mM a) Co(II)(SOIP)2
b) Ni(I)(SOIP); in DMF.
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A 28] Schiff base Cobalt(ID$} Nickel(ID) #HEES &4 A7583 42 11

Current, UA

Current, uA

N < ipct

26

0.1 015 02 025 03 035 04 0.45

T T ¥ T

(Scan rate, V/s) ™ 1/2

24-
20
20+
18-
164
14+
12
10+

b)

8

0.

T T T

1 015 02 025 03 035 04 045
(Scan rate, V/s) ~ 1/2

Fig. 6 Plot of ip VS. v 2 for a) [Co(I1)(SOIP)s] and
b) INi(II )(SOIP)2] in DMF.



12 XHERREFTAR R (B198)

Table 3. Cyclic Voltammetry(CV) and Differential Pulse
Polarography(DPP) Data of 1 mM Co(II)(SOIP)2.

PROCESS 1
Ccv DPP
solvent
scan rate -Epci ipc/VV? -Epci Wie
(mV/s) (V) (A/sV’mv %) (V) (mV)
200 0.28
100 0.24
DMF 0.16 0.24 89
50 0.21
20 0.21
200 0.42
100 042
DMSO 0.16 0.37 92
50 0.37
20 0.37
PROCESS II
CvV DPP
solvent
scan rate -Epcs ipc/vV? -Epc2 Wiz
(mV/s) (V) (uA/sV*mvV %) (V) (mV)
200 1.88
100 1.84
DMF 0.40 1.80 93
50 1.79
20 1.75
200 1.89
100 1.87
DMSO 0.36 1.82 94
50 1.85
20 1.83
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M) Z+2] Schiff base Cobalt(Il)$} Nickel(Il) #E59 dAFA 47138834 42 13

Table 4. Cyclic Voltammetry(CV) and Differential Pulse
Polarography(DPP) Data of 1 mM Ni(ID(SOIP).

Ccv DPP
lvent scan rate
> mv/s) | -Epc ipep” “Epc | W
(V) (LA/sY*"mV V) (V) (mV)
200 2.09
100 2.07
DMF 0.53 2.05 93
50 2.03
20 2.00
200 2.04
100 2.02
DMSO 0.26 1.96 91
50 2.01
20 2.01

g 58 X 33 494 B F %] U BEF Wiyl 902mV F2E
Zolzo 2 Mol o] HYAARL 1242 Aojugoz B 4 9.

=8 Paspo] FHARIAGAE $8-2g AF YA} L FYAYE o
< % 99

=3 Co(ID% Ni(IDEFE)AH FAEEE HA7E4 4T &8 A¢-AF
ZHeznyg FLAFY FASELe) FA(per e BFE 94T o2 2F
Fa-AeRe oz APPL ¢ & Ak

o) AFZRE 4L FYAFE V2 Y A9 17 69 Jehhelch

2R Fe Aoz Folxu FAEE] Hde] & ipcHV? o]l AT o
2 FoAEZ FAXMNAHQ 182 Hojulge 2 dojdctm ¥ 4 9t

o)} L AL Ni(l) FEANAE 2L AF}E RAFYd. =§ Co(IDHE
FY9L N(IDFZERG ¥4 dojyic.

o2t olal ¥ A)sheA $Po2HE Co(DFHEL o NiIDAERTD o <t
Rtz Azt

o33} e AY AAE By 7 AEE 9 B3L & e AR L A
A APz AT 4 Ao

e
Co(IIN(SOIP): —  Co(ID(SOIP):
-0.24
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14 XHFREFTAR RSUR (B19W)

e-

Co(ID(SOIP) — Co(D)(SOIP);
-1.84
e—
Ni(ID(SOIP): > Ni(I)(SOIP):
-2.07
Iv- é %

ol 43 Ze AYAHE ¥el vt Ae AEE Y
o} & Schiff base ¥7t=9} o] N.0¥ S MAE =4l SOIPHE  Co(ll),
N(Do) &3 A FEE YAYE ¢ 4 Asich
2ARAZ $H o] HBES) 2L AVES} FH) 29 AWPIE 210)3l2
W SEES JAMAEE A T2UE 24 4 A
EE ol§ FEEY ¢ AF-AFUS Yaso) FH22ANE 014 27
%7 4A42 P TLEFES BEL 1479 A2 JAMAE)
& 1248 4eA M0 T G4 AMHLE Lol ¢ 4 Ak
=t FYEMDFEL UAMZERD FFASAA 2 $AANH 8L
o) YoIde ¢ 4 Usich

A5
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Synthesis of tridentate Schiff base cobalt(Il) and nickel(II)
complexes and their electrochemical properties

Chung, Man-tae
Dept. of Dental Hygiene
Lee, Song-ju
Dept. of Food-Technology
Kwangpu Health College
Chae, Hee-nam
Dept. of Industrial-Chemistry, Donga Junior College
Jeong, Byeong-goo
Dept. of Chemistry, Chonnam National University

> Abstract <

Co(l) and Ni(Il) complexes containing tridentate Schiff base ligand
SOIPH [salicylidene-o-iminopyridine] derived from salicylaldehyde with
2-aminopyridine were synthesized. :

These complexes were characterized by elemental anaysis, thermogravimetric
analysis(T.G.A.), solution conductivity, and IR and UV-visible spectra. It
was found that Co(II) and Ni(Il) complexes had a 2 : 1 Schiff base ligand
to metal(Il) ratio and were octahedral configuration.

The redox processes of these complexes in DMF and DMSO containing
0.1IM TEAP as supporting electrolyte were investigated at glassy carbon
electrode by cyclic voltammetry (CV) and at HMDE(hanging mercury drop
electrode) by differential pulse polarographic (DPP) technique.

Reduction of Co(Il) complex was two steps, whereas Ni(Il) complex was
one step.

Reduction of these complexes observed as one electron process irreversibly
and diffusion- controlly.

Reduction of the Co(II) complex was observed positive potential than
Ni(II) complex.
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