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2 & A4 Az Schiff base 2HE ) Co(ID)BSPP)(H;0);, Co(ID(BSPD)H,0),, Mn(ID)(BSPP)
(H:0% 3 Mn(ID.(BSPDXH;0),%} ¥4 v}sizte] Schiff base 2-EAQ} Co(IDBSPXH0) 2 Mn(ITXBSP)
H)E& A%t ols 325 2L Y4F4, IR, UVvisible spectrum, T.GA. ¥ DSC 2xo g
detsivh AA ALY 0.1Me] TEAP-Py (DMSO ¥ -DMF)e E33 10 mM 28904 $ejx
HAASE M SR FEs DPPYLR A7) 44 248 27 oJdA) cobaltl) R ma-
nganese(Il) 3282 MUID/M(ID,%} MAD/M®@, (M; Co ¥ Mn)e] 5 AN LAAtel $d3ae)
Zbzh 5 9 3 A v AR douAizt d 9 AEE-e MAI/MIDS MAD/MD 2 5 A
Ztzh A 43} - B oe dojde dgi)

ABSTRACT. We synthesized a series of binuclear pentadentate Schiff base complexes such as Co(Il},
(BSPPXH,0),, CofII}(BSPD)(H,0),, Mn(I):(BSPP)(H,0), and Mn(ID),(BSPDXH,0),, mononuclear pentade-
ntate Schiff base complexes such as Co(IDBSP)H,0) and Mn(ID(BSP)YH;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{ID,/MI), and MdD/M(D,
(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(I) complexes occurred to two steps in M(III)M
(I} and MAD/MI) (M; Co, Mn) two processes with one electron reduction steps.
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£ A5 EFA%HMerck ¥ Aldrich Co.A)
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sieve 5A(Aldrich Co.ANZ 50417t £9F el A}
4392 DMFe} PyS2 ¥4 Ca0 ¥ KOHZ
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(0.005 mol)-o 52 2-Fo)} cobalt(Il) nitrate =84
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ARBAo et o] AYAFE HAYY {23
B2AI(0095 cm) 22 A7) Ao 0.05pum
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Model 235 polarography) 3o e BRYFo @
B3 039 SCE 7|$43¢ AFeskden pulse
amplitude= —100 mVelw] i35} =)= 3
& CViiat 22 23lo 2 3A%¢2H o] &
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(600~400 cm ™Yol A Folxlckz Aoyt A=} fa}
et '

%= o)¥A 2HE(2a, 2b, 3a R IEE Y2 B

Tabie 1. Elemental analysis data of ligand, Cobalt(ll) and manganese(I) complexes

Metal(%) C(%)

H(%)

N(%) H0(%)

Ligand and complexes

Cal. Foun. Cal. Foun,

Cal. Foun. Cal. Foun

Yield(%)  Color

Cal. Foun.

68.00
54.84
55.44
46.53
47.26
4854
49.27

BSPH; (CyxHi/O3N2)

1a (CHyONICo(ID)
1b (CyHiON)Cof1l)
2a (CoHz0NJCHID);
2b (CooHuON,)Co(1l),
3a (CoHxONJCoAID,
3b (CzHuOsN)ColIl),

15.83
1492
2283
2162
21.656
2049

15.89
14.25
2231
2094
21.09
20.31

68.07
54.21
54.89
4647
47.08
47.34
4881

6.08
4.60
4.65
429
436
4381
439

939 898 0
753 702 4834
761 759 4.89
1085 10.56 6.98
1102 1038 7.09
1029 1010 6.62
1045 10.29 6.72

Yellow red
Greenbrown
Dark yellow
Yellow brown
Yellow green
Greenbrown
Yellow green

6.02
4.19
445
4.18
4.11
4.64
467

98.28
89.50
94.38
92.32
88.30
89.72
90.34

501
471
6.12
821
7.38
6.81
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Fig. 1. Infrared absorption spectra of a) cobalt(If} {l1a) and b) manganese(Il) (1b) complexes.

A3} T.G.A. £X(Table 1)2.2 Co(ll)(BSPP)(H.0),,

Mn(I1),(BSPPXH.0);, Co(ID«(BSPDXH,0), ® Mn
(DABSPDYH,0), 2428 Fz Fig.2(2a 2
2b9} 3a 9 3b= ¥ )2 IR-spectrumelf A ve-u2}
vou(hydrate) Al&71%50] 3425(s.b)~3435(s.b}em !
oA} ViR veo 7t 1643(s)~1626(s)em ' 2} 1601
{(8)~1601(sh)cm ™o 4] ehbs M(D-N7} 758
(s)~756(s)cm e 4], M(ID-O% 555(s)~581(s)cm !
oA viehdr}
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UV-visible spectrum& u)raojos A4
oA cobalt(i)2} manganese(I) AEE|A 25
Amax”} 260~ 304 nme ., =0.05~35X 10°) 2} 370~
390 nm{Eg,=0.04~ 182X 1094 A n-n* R d-n* A
8 HolF7} vehdx D ARTA Copper(ll)
9] YA AFHA square-planar FE(IR-spect-
rum®) vou(3200 cm™?) 32} 500 nm 2ol 4 2)
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o5 }E52] DSCol ¢ 44 ARE Ta-
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Fig. 2. Infrared absorption spectra of a) cobalt(II) (2a) and b) manganese(Il) (2b) coxhplexes.

bie 29) vebliet. 9 AN o] g P2y
Mazurek 3] ¥4 Ni(lDBSPXH,0)7} )4
441 Ni(ID(BSPP)(H,0); R Ni(ID(BSPD)(H,0), &
8 AF Fx:s} ARV UrjtH iz gy
FAAAE Pl g o] Fojzx)
H}5=2aHol A LW cobalt(II) N manganese(IT)
HEEQ M2t HA. Q¥ B Col
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Tabte 2. Differential scanning calorimetric (D.S.C)
data of cobalt(ll) and manganese(ll} complexes

Temp. (C)  AH AS AG
{(kcal/  (cal/ {(keal/
mol) mok-K) mol)

Complexes

Ia 1358~1559 2997 720 —0145
331.1~3478 5.174 850 —0.142

| [ 1353~150.7 1.966 470  —9072
2944~3376 3.553 600 —0.259

2a 1308~1668 224 530 —0.191
325.1~3411  4.07 670 —0.107

2b 134.0~1641 3495 830 —0250
314.0~3420 5009 850 -0238

3a 134.5~171.1 3684 820 -0318
-3271~3492 5692 930 —0.206

3 1353~1599 3.768 900 —0221
3208~347.1 7257 1200 0316

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

Complexes Solvent  Aax € Conc.
(nm) (X10%)  (md)

Co(IIXBSP) Py 303, 388 060, 037 01
1a ]Z:MSO 261, 396 137, 040 0.1

DMF 268, 388 220, 032 0.1

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

DMF 268, 380 350, 1.13 01

Co(lIXBSPP) Py 304, 388 225 120 01
2a BMSO 263, 370 350, 1.10 0.1

DMF 270, 372 350, 112 01}

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

Co(IIXBSPD) Py 304, 390 087, 050 0.1
In DMSO 261, 380 208,035 0.1

DMF 270, 388 250, 044 0.1

Mn(IIXBSPD) Py 304, 390 150, 094 01
b DMSO 260, 390 163 07¢ 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,

ZAZ] g wlpgelol A AxHRRZAH 0.1 M9
TEAP-Py (-DMSO 2 -DMF) 4% 3% 10 mM
AE-899) scan rate W3] = FHULAF
CV i3 DPPYo &%t 34 A3E Fig. 3(1a)s} 4
{Ib) (scan rate 50 mV/s)e] Ljehix o]5-% £%
3o Table 3o viepdic}. Fig. 3904 Co(I(BSPXL)
(L; Py, DMSO % DMF)E2 A 3UH3 0]
Ep=-080V, —038V % —0.14 Vol 4 Co(l)/Co
(D A28 doh}m o9 coupled) Abz}apao)
Eyy=—073V, —032V ¥ ~0.07 VIAE=60~70
mV, i/ie=1, #,/v?7} scan rated] F-33}A 0.21,
024 % 0173 AP o2 Foix|z DPPYA
Wi=92% 1 mV)oll4] o)F AA-BAs}PL Az
9 JHd3elz HAAAEQ Ao el
T 3 CoID/Co(l) ¥UAAE E)p=—207
V, =L7V R —147 VA i W77} dAdge 2
1A Q) W73 (o] DPPY ] Wy=92%
1mVE3 R 487 gt 222 § 4 ek
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Table 3. Cyclic voltammetry and differential pulse polarography data of 10mM mononuclear cobalt(Il) (1a)
and manganese(l) (1b) complexes in 0.1M TEAP-Py, 0.1 M TEAP-DMSO and 0.1 M TEAP-DMF Solution

Process 1 Process II
C.V D.P. P C.V D. P P
Complxes Solution Scan —Euxg —Eum AE® ifin #dV? —Epa Wif —Epm ipV'? —Epg Win
rate (Vos. (Vos. (mV) (MAs?  (Vos. (mV) (Vos. (uAs?s”® (Vos. (mV)
SCE) SCE) mV~-'%  SCE) SCE) mV~Y%) SCE)
la Py 200 081 0.74 210
100 0.80 0.73 70 099 021 0.80 92 209 0.85 207 92
5 080 0.73 2.07
20 080 0.73 2.05
DMSO 200 039 0.33 178
100 038 0.32 60 101 0.24 0.39 92 177 062 1.7 91
50 038 0.32 175
20 037 0.31 175
DMF 200 0.4 0.07 148
100 014 0.07 70 102 0.17 0.14 93 148 0.20 148 93
- 50 014 0.07 147 -
20 013 0.06 146
1b Py 200 0.76 0.70 2.13
100 075 0.69 60 097 0.06 0.76 93 211 141 21 92
5 075 0.69 210
2 076 0.70 2.10
DMSO 200 041 0.35 1.77
100 040 0.34 60 098 0.20 040 92 177 0.51 176 92
5 040 034 i 1.75
20 039 033 175
DMF % 200 015 008 195
160 015 0.08 70 104 0.20 0.15 93 154 0.06 194 91
50 04 0.07 194
20 014 0.07 193

“‘peak to peak separation, *the values of 4/v'? according to the various scan rate. ‘determined according to; RA.

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

E3 Mn(IDBSPYL) 2E% Fig. 49} Table 3ol

2 AQA BAFAA o) Ey=~075V, —040V R
~0.14 Vel 4} Mn(I/Ma(ID) HA 22 sdefi}z o)
2} coupleql 4tst#2ie] Epy=—069V, ~0.34V R

. ~0.07 VIAE=60~70mV, iW/ipg=1, i/ Vv?=0.06,
020 ¥ 02022 JAstz DPPYe 23t Wi,=92
T1mV)ellX] L24ake] 7l Hejm alx|eld 4}
HPAFA o] Aol g & F qivh TiA 3334
Ma(ID)/Mn(l) B934 E,=-021V, —175V
2 —1.94 VG, /v?=141, 0.51 B 00622 A3}

DPP9) Wi,=92+ 1mV)olA ofek US4t &
AR S) w)7lg A oz dojde ¢ = R
Suilel o 49 AEE9] A2 YUAAYL
NG E A7 FAom YA SR
B30} oyt do) Yo 4 £ Uk

-0.80V°, —033V5, —014W
CColBSPXLY] e
=073V, —032V, —007V
(rev)

[Co(IN(BSPYLY) -

207V, —178V, ~147V
e~ [CoNBSPXLIZ-

(irrev)
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Fig. 4. Cyclic voltammogram (—) and differential
puise polarogram (----) of manganese(Il) compiex
{Ib) 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.,

~0.75Ve, —040V3, —0.14 ¥
[MnIBSPXLY] .2 . 'S
—069V, —034V, —007TV
(rev)

(Mo@D®BSPYL)]~

—210V, =175V, -1V
e [Mn(IXBSPXL)J?>~
{irrev)

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

HI=SoliollM 0)4 cobaltdD) EES] T %
s M. 919 UG A e e
o]#4 Co(lD(BSPPXH0). (2m)2} Co(IDBSPD)
(H:0), (3a)9] F342°] dojAle 25(130.8~1345
TyolA ZAHAEAR o vig-gelels A=A A3
A=24 01M2| TEAP-Py (-DMSO ¥ -DMPF) &
A 10mM 224 HE2] scan rates] Aol R
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¥ ve 5K
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.

CVii3t DPPH ol 2|¥ S48 € Fig 5(2a)2 6(3a)
A vehiia o5& FU3S Table 40 eblich

Fig. 5(scan rate 50 mV/s)e} Table 490X o] ¥ A4
Co(ID(BSPP)(L) (L; Py, DMSO 3% DMF) 2 E&&
AR FHelja] VVAY Epa=—-075V, —085V
9 —079Vs} Eb=—093V, —099V % —117
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Fig. 6. Cyclic voltammogram (—) and differential
pulse polarogram (----) of cobalt(I) 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(Il) complex
(2b) 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(II) and manganese
(D) 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(Il) complex
(3b) 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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The values of redox potential for pentadentate
mononuclear Schiff base cobalt(Il) and manganese
(I} complexes in 0.1 M TEAP-L solution. (where
L; Py, °DMSO and ‘DMF at scan rate 50 mV/s)
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