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ABSTRACT. We synthesized a series of binuclear pentadentate Schiff base complexes such as Co(Il),
(BSPPYXH,0),, Co{ll),(BSPD)(H;0),, Mn(ID),(BSPP)(H,0), and Mn(ID)(BSPD)(H,0),, mononuclear pentade-
ntate Schiff base complexes such as Co(IYBSP)(H,0) and Mn(ID(BSP)(H,0). The composition of these
complexes identified by IR, UV-visible spectrum, T.G.A.,, DSC, and elemental analysis. The electrochemical
redox processes have been examined by cyclic voltammetry and differential pulse polarography with
glassy carbon electrode in 0.1M TEAP-Py (-DMSO and -DMF) as a supporting electrolyte solution.
As a result of electrochemical measurements, the reduction processes for pentadentate binuclear Schiff
base cobalt(Il) and manganese(I) complexes occurred to four steps in M(IIDy/M(ID), and M{AD/M(1),
(M; Co, Mn) two processes through each two reduction steps with one electron, by contrast, the mononu-
clear pentadentate Schiff base cobalt(Il) and manganese(II) complexes occurred to two steps in M(III)/M
(D and MUID/MI) (M; Co, Mn) two processes with one electron reduction steps.
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Table 1. Elemental analysis data of ligand, Cobalt(Il) and manganese(I) complexes

Metal(%) C(%)

H(%)

N(%) H0(%)

Ligand and complexes

Cal. Foun. Cal. Foun.

Cal. Foun.

Yield(%) Color

Cal. Foun. Cal. Foun.

BSPH, (Ci:HiOsN>)

1a (CyyHyyON2)Co(I)
1b (CiH7ON2)Co(Il)
2a (CyuH2OsN)Co(ID).
2b (CaoH»OsN,)Co(II).
3a (CxHyO:N,)YCo(II),
3b (CzH20sN,)Co(Il),

15.83
14.92
22.83
21.62
21.65
2049

15.89
14.25
2231
2094
2109
20.31

68.00
54.84
5544
46.53
47.26
48.54
4927

68.07
5421
54.89
46.47
47.08
4734
4881

6.08
4.60
4.65
4.29
4.36
481
4.89

6.02
419
445
418
411
464
4.67

939 898
753 7.02
761 1759
10.85 10.56
11.02 10.38
10.29 10.10
1045 10.29

4.84
4.89
6.98
7.09
6.62
6.72

0

5.01
471
6.12
8.21
7.38
6.81

98.28 Yellow red
89.50 Greenbrown
94.38 Dark yellow
92.32 Yellow brown
88.30 Yellow green
89.72 Greenbrown
90.34 Yellow green
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Fig. 1. Infrared absorption spectra of a) cobalt(Il) (1a) and b) manganese(Il) (1b) complexes.
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Fig. 2. Infrared absorption spectra of a) cobalt(II) (2a) and b) manganese(Il) (2b) coxhplexes.
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Table 2. Differential scanning calorimetric (D.S.C)
data of cobalt(Il) and manganese(Il) complexes

Complexes Temp. (C) AH AS AG
(kcal/ (cal/ (kcal/

mol) mok-K) mol)
ia 135.8~1559 2997 720 —0145
331.1~3478 5174 850 —0.142
1b 1353~150.7 1.966 470 —0.072
2944~3376 3553 600 —0259
2a 130.8~166.8 224 530 —0.191
325.1~341.1  4.07 670 —0.107
2b 134.0~164.1 3495 830 0250
314.0~342.0 5.009 850 —0.238
3a 1345~171.1 3.684 870 —0318
-327.1~349.2 5692 930 —0.206
3b 1353~1599 3.768 900 —0221
320.8~347.1 7.257 1200 -—0316

[Reference] UV-Visible spectra of 0.1 mM cobalt(I)
and manganese(Il) complexes in nonaqueous solve-
nts

Complexes  Solvent Amax € Conc.
(nm) (X10% (mM)

Co(I(BSP) Py 303, 388 060, 037 0.1
1a DMSO 261, 396 137, 040 0.1

DMF 268, 388 220, 032 0.1

Mn(II)(BSP) Py 305, 380 313,182 01
1b DMSO 260, 370 305, 130 0.1

DMF 268, 380 350, 1.13 0.1

Co(IIXBSPP) Py 304, 388 225, 120 0.1
2a DMSO 263, 370 350, 1.10 0.1

DMF 270, 372 350, 1.12 01

Mn(I)BSPP) Py 304, 386 050,-030 0.1
2b DMSO 260, 390 120, 044 01
DMF. 268, 384 234, 044 0.1

Co(ID(BSPD) Py 304, 390 087,050 0.1
la DMSO 261, 380 208, 035 0.1

DMF 270, 388 250, 044 0.1

Mn(II}BSPD) Py 304, 390 150, 094 0.1
1b DMSO 260, 390 163, 070 0.1

DMF 268, 380 270, 050 0.1
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Fig. 3. Cyclic voltammogram (—) and differential
pulse polarogram (----) of cobalt(Il} complex (la)

in 0.1 M TEAP-Py(a), 0.1 M TEAP-DMSO(b) and 0.1
M TEAP-DMF(c) solution at scan rate was 50 mV/
sec. :

ZAA oS vlgguldl A A AA2A 0.1M9
TEAP-Py (-DMSO % -DMF) 298 X33} 10 mM
258999 scan rate W3l o} FIAYAF
(CV)Hi=} DPPRiol o3t 24 A3E Fig. 3(1a)s} 4
(1b) (scan rate 50 mV/s)o] tJehi T o]E-2 £3}
3] Table 3 1eb it} Fig. 394 Co(IDBSPXL)
(L; Py, DMSO % DMP)E2 AchA 33z]o)
Ey;=—080V, —038V ¥ —0.14 Vol A4} Co(IlI)/Co
(ID AHee dojrix o] coupled] Abzt}Alo]
Epy=—073V, =032V % —0.07 VIAE=60~70
mV, ip/ipe=1, ip/V¥27} scan rateo] F-#3}7 0.21,
024 P 0172 A3 o2 Foix) 3 DPPYA
Wip=921 1mV)oll A o]& Ata-#U43}AL Az}
9 iAol AR Aoz Ydoidr)
A 73 Co(ID/Co(D) FUAAR E,=—207
V, =175V % —147 VoA 27} AP 2
AR el A ]l wl7}g A 2}Ae] DPPH 2] Wy,=92%
1mV24 A dHA7 o3 Ao & 5 3o
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Table 3. Cyclic voltammetry and differential pulse polarography data of 10 mM mononuclear cobalt(Il) (1a)
and manganese(II) (1b) complexes in 0.1M TEAP-Py, 0.1M TEAP-DMSO and 0.1 M TEAP-DMF Solution

Process 1 Process 1I
C.V D.P. P cC.V D. P. P.
Complxes Solution Scan —Epia —Epe AE® infi  in/V2  —Epga Wyt —Ept 5p/V? —Epa Wi
rate (Vos. (Vos. (mV) (pAs'?  (Vus. (mV) (Vos. (pAs¥?s”? (Vys. (mV)
SCE) SCE) mV-Y2)  SCE) SCE) mV~Y?) SCE)
1a Py 200 081 0.74 2.10
100 0.80 0.73 70 099 0.21 0.80 92 2.09 0.85 207 92
50 0.80 0.73 2.07
20 0.80 0.73 2.05
DMSO 200 039 0.33 1.78
100 0.38 0.32 60 1.01 0.24 0.39 92 1.77 0.62 1.75 91
50 038 0.32 175
20 037 0.31 175
DMF 200 014 0.07 148
100 0.14 0.07 70 102 0.17 0.14 93 148 0.20 148 93
- 50 014 0.07 147 -
20 0.13 0.06 146
1b Py 200 0.76 0.70 213
100 0.75 0.69 60 097 0.06 0.76 93 211 141 2.10 92
50 0.75 0.69 2.10
20 076 0.70 2.10
DMSO 200 041 0.35 177
100 0.40 0.34 60 0198 0.20 0.40 92 1.77 0.51 1.76 92
50 0.40 0.34 . 175
20 0.39 0.33 1.75
DMF i 200 015 0.08 1.95
_ 100 0.15 0.08 70 1.04 0.20 0.15 93 1.94 0.06 1.94 91
50 014 0.07 194
20 0.14 0.07 1.93

“peak to peak separation, ’the values of i,/v'? according to the various scan rate. ‘determined according to; RA.

Osteryong. Anal. Chem., 1965, 37 (1934).

EZ Mn(IDBSPXL) FHEX Fig. 49} Table 3}
A A fdzAe) Epq=-075V, —040V %
—0.14 Vel 4] Mn(II/Mn(I) #H o2 otz o
2] coupleql AtEtA A o] Ey\y=—069V, —0.34V 2
- =007 V(AE=60~70mV, in/in=1, i)/v'>=0.06,
020 % 02022 UAstw DPPH 93 Wy,=92
T1mV)ellA dHze] sleddoln Hakzeld 4k
A AA 0] dofdg & F Uk FHA FHA 9
Mn(I/Mn(l) #9744L E,,=-021V, —175V
3 —1.94 V(5,/v'"?=141, 051 2 00622 UAst

DPPHY 2| Wi,=92+ 1mV)elA oz ddxsl &

A w7k A Yo 2 defdg & 5 3Un

Slell A3 dHY AEE] 43} - WAL Y

A4 52 A7 B4R Al FuiA

B0l g3t o] dodg & 4 Uk
—080V3, —038VE, —0.14 V¢

[Co(ILIXBSPXL)] e

—0.73V, —032V, —007V
(rev)
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(irrev)

Joural of the Korean Chemical Sociely



ol thAlAtz] Co(D ¥ Mn(D) 2H2Ee) Hrisieta 43 435

current/(sA)

¥ va.XF

Fig. 4. Cyclic voltammogram (—) and differential
pulse polarogram (----) of manganese(Il) complex
(1b) in 0.1 M TEAP-Py(a), 0.1 M TEAP-DMSO(b) and
0.1 M TEAP-DMF(c) solution at scan rate was 50
mV/sec.

—0.75V4, —040 V%, —0.M4 V¢
[Mn(IIBSPXL)} . . e~

—069V, —0.34V, —0.07V
(rev)

[Mn(INBSPXL)]~

~210V, —175V, —194V
e [Mn(DBSPXL)J2~
(irrev)

The values of redox potential for pentadentate
mononuclear Schiff base cobalt(ll) and manganese
(D complexes in 0.1 M TEAP-L solution. (where
L; °Py, ®DMSO and ‘DMF at scan rate 50 mV/s)

vi$-20lol|A 0j8§A cobalt() AEE2| F7|2}
ats ME. 99 994 AEoA ) e upleE
o384 Co(ID,(BSPP)XH;0). (2a)¢} Co(II)(BSPD)
(H:0): 3a)2] F318] "dojxle 2=(130.8~1345
TylA Az o ulggelel A z x| A
=24 01Me] TEAP-Py (DMSO % -DMF) %
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Fig. 5. Cyclic voltammogram (——) and differential
pulse polarogram (----) of cobalt(Il) complex (2a)
in 0.1 M TEAP-Py(a), 0.1 M TEAP-DMSO(b) and 0.1
M TEAP-DMF(c) solution at scan rate was 50 mV/
Sec.

Cvl=} DPPHol &1t $AH A =5 Fig 5(2a)%} 6(3a)
o] Jeh i o]5& FH3ld Table 4] JFetych

Fig.5(scan rate 50 mV/s)2} Table 4914 o]dA
Co(IN(BSPP)L) (L; Py, DMSO % DMF) 3552
AA HFAx BVVH Epep=—075V, —085V
W —0.79Ve} E,p=-093V, -099V 2 -117
Vel <Al 1A o] i /v/*E°] scan rateol
23354 4A3tz DPPHd o W,,=91+1mV
24 dAizre] gaAA w7t 23 e] Co(lll),
/Co(IDCo(IN) 2} Co(IINCo(I)/Co(Il), A o2 A%
Hog T o] dojuyn] T [AFAAe|
Eya=—168V, =169V 3 —151V ¥ Eyb=—
188V, —1.99V 2@ —1.61 Vel i,/v/2] "‘—.l’a‘f’]'i’.
We=92+ 1mVEH FiAugolz vlrtqAes
AR d453]l FbA o] oAt 01 M
TEAP-Py A A A A LA Epumst Eprde] A
4907 —162Ve —181 Vlpofip =110, AE=




‘3181 UBDS SNOLIBA 9y} o) Buipiodoe
424 18 . A/ Jo sonea 3y}, "3jel UBIS SNoLieA 3y} 0) Bulpiosoe 287 e ,.A/% jo sonjea ayy, ‘uorpnpar [ ssasoxd ayy jo [enuslod yead puodas ay)= ¢y, uondnpar | ssesoid
3y1 jo fenudjod wead 51y aYI=02g, (JE9T) LS 'SO61 “way) Uy ‘Budfiaisg vy {01 Suiproode paulwIalep, '3jel UBS snoleA ay) 0) Butproaoe @7 e ,,A/%% Jo sanjea ayy, "9l
Ueds snouea Yy o) Buipioxe pi¥g je 1™/ Jo sanfea ay3, ‘uorpnpal | ssasoxd oy jo jenuajod yead puodds ay)=ql¥g, -uononpax | ssadoxd ayy jo [enustod yead sy M =oi¥g,

Yz 68T 181 P2 1€0  EI0  SI0 K0 02
g6 0€7 STz 080 907 902 S0Z 1€2  S8T  91Z | 16 IL0  €¥0 060 890 S90 L0 ZL0 PO EF0  0S
S0z 1€ 81 91z ot1 260 20 ¥I0  €¥0 001
S0z 1g2 81 912 20 L0 ST W0 002 NG
€2 922 550 wo 02
86 T L22 vz 152 ¥z 2z | €6 S§0  ¥ro 650 820 S50 Wwo 09
5e'e 122 950 S¥0 001
o 622 L850 S0 002 OSWA
» w1 € o't L0 920  9¥0 02
= 26 ¥z LT 10T ST 90 S®T  SIg LTT | 26 940 S¥0 OIT 650 8.0 L0 920  9v0 08
& 81 W 811 60  LZ0  LKO 001
ﬁ 681 oIz 81’1 6,0 120 VO 002 ig ug
-
% 191 051 LT 620 02
. %% 09T 051 81's 95 191 IST | 16 81T 080 29c 08¢ LTl 6L0 0
M 191 151 L 080 00T
M £9'1 167 611 180 002  JWQ
& 661 69T 160 8O 02
& 6 66T 0L 20 9€0 66'1 691 | 16 160  ¥80 Y0 ¥50 660 S80 08
R 002 1 660 ¢80 00T
002 1 660 980 002 OSWQ
08T /8T 29T 891 £6'0 S0 02
€ 68T 69T 10T #ST L0 18T 881 29T 89T | 26 260  SLO sI¥0 810 £60 SL0 0§
011 28T 68T  €9T 691 60 9.0 001
281 68T €91 691 560 920 002 4 ey
Qw  (Ogssep) (- AW 5™ (0dS 58 A) (aw (ISP (e - KW 715V (33§52 A) . am
M @I g PG @R gy N R | Uty gl pidg_ odye WAl QN (q¥g— Mg oty ueog uopnjog  saxidwion
ddd ‘A D ddda ‘A D
1l ssao01g 1 $s3001d

uonn[os (JWA-dVIL A T0 Pue OSWA
-~dVAL WT0) Ad-dvAL WT0 Ut soxsidwod (Bg ‘BZ) ([[[EQOD Jespnulq W O] jo eep AydeiSorejod asind [enualayp pue Arnpuwnueijoa aeky qu]

436

Journal of the Korean Chemical Society



o3y AlAte} Co(ID 2 Mn(D) 2E-E9) A7istebx] A 437
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Fig. 6. Cyclic voltammogram (—) and differential
pulse polarogram (----) of cobalt(Il) complex (3a)
in 0.1 M TEAP-Py(a), 0.1 M TEAP-DMSO(b) and 0.1
M TEAP-DMF(c) solution at scan rate was 50 mV/
sec.
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Fig. 7. Cyclic voltammogram (—) and differential
pulse polarogram (----) of manganese(I) complex
(2b) in 0.1M TEAP-Py(a), 0.1 M TEAP-DMSO(b) and
0.1M TEAP-DMF(c) solution at scan rate was 50
mV/sec.
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The values of redox potential for pentadentate
mononuclear Schiff base cobalt(II) and manganese
(ID complexes in 0.1 M TEAP-L solution. (where
L; “Py, *DMSO and ‘DMF at scan rate 50 mV/s)
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Fig. 8. Cyclic voltammogram (—) and differential
pulse polarogram (----) of manganese(II) complex
(3b) in 0.1 M TEAP-Py(a), 0.1 M TEAP-DMSO(b) and
0.1M TEAP-DMF(c) solution at scan rate was 50
mV/sec.
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The values of redox potential for pentadentate
mononuclear Schiff base cobalt(Il) and manganese
(ID complexes in 0.1 M TEAP-L solution. (where
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