Journal of the Korvean Chemical Society
1994, Vol. 38 No. 2
Printed in the Republic of Korea

CHIXI2] Schiff Base Molybdenum(V) X259 g at
H|=2olol| Mo Ho|slety MA

LW - BHN - WEE* - WA
Wt Adse e e
(1993. 10. 29 A)

Synthesis of Pentadentate Schiff Base Molybdenum(V) Complexes
and Their Electrochemical Properties in Aprotic Solvents
Sun-Sook Kim, Ki-Hyung Chjo, Yong-Kook Choi*, and Byeong-Goo Jeong

Department of Chemistry, Chonnam National University, Kwang-ju 500-757, Korea
(Received Ocotober 29, 1993)

8 9L A=A Schiff base®] Molybdenum(V) 224 [Mo(V)O(Sal-DETYNCS)]¢ [Mo(V)O(Sal-
DPT)INCS)]=-2 Sabat¥oll ¢la) §Aslic} o]5 AEE9 dA¥4, IR-spectrum, UV-Vis spectrum %
Thermogravimetric analysis(T.G.A.) 3428 27t= ol 49 Eu|7}1:1 2HE4S gasigdch 0.1 M
tetraethyl ammonium perchlorate(TEAP) A A| A4S L33 v]5Lollo A 3 Ag-AFHa} A|xpgx
2o g g WA FHo2RE olF AFTEL dimerE AR F, dHA Holo F4lx|
wjsjQ) ko) gt o] WiRAZ AWYE d3tck 2Mo(V) £ Mo(V)Mo(IV) £ 2Mo(IV), Mo(IV)
£5 Mo(lD) £ Mo(1D)

ABSTRACT. Pentadentate Schiff base molybdenum(V) complexes such as [Mo(V)O(Sal-DET)(NCS)]
and [Mo(V)O(Sal-DPTYNCS)] were synthesized by Sabat method. The structure of these complexes
were identified by elemental analysis, spectroscopy, and thermogravimetric analysis(T.G.A.). It was found
that the mole ratio of Schiff base ligand to the complexes was found to be 1:1. The redox processes
of the complexes were investigated by cyclic voltammetric and differential pulse polarographic technique
in nonaqueous solvent containing 0.1 M tetraethyl ammonium perchlorate(TEAP) as supporting electrolyte
at glassy carbon electrode. It was found that diffusion controlled reduction processes of four steps with
one electron were 2Mo(V) &2 Mo(V)Mo(IV) £ 2Mo(IV), Mo(IV) > Mo(IID) £~ Mo(II)
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Table 1. Elemental analysis data of ligands and Mo(V) complexes

Sammol Metal (%) C (%) H (%) N (%) S (%) Color

amples Cal. Foun. Cal Foun. Cal. Foun. Cal Foun. Cal. Foun.

[Sal-DETH:] - - 6943 69.80 6.80 638 1349 1311 - - Yellow

[Sal-DPTH,] = — — 7077 7042 742 738 1238 1212 — - Yellow

(P"(};I)EES?S’OJ 1705 1700 3203 3155 215 216 1743 1735 2850 2796 Darkgreen
5.

[Mo(V)O

(Sal-DET) 2001 20.11 4760 4743 399 397 1169 1097 6.69 6.52 Brown

(NCS)]

[(Ma(V)O

(Sal-DPT) 1891 1826 4971 4899 457 446 11.04 10.74 6.32 6.16 Brown

(NCS)]

Table 2. IR-spectra (cm™") of ligands and Mo(V) complexes

(oyH) [Mo(W)O [Mo(V)O
Sal-DETH, Sal-DPTH, (Sal-DET) (Sal-DPT)  Assignments.
[MoONCS)s (NCS) (NCS)]
3449(s, b) 3448(s, b) vOH(in phenol)
3430(w, b) 3444(w, b) vNH(schiff base)
3070(w) 3070(w) 3049(w) 3042(w) vCH(aromatic)
2916(m) 2935(m) 2809(w) 2805(w) vCH(aliphatic)
2847(m) 2849(w)
2075(vs, b) 2071(vs, b) 2073(vs, b) vNCS
1631(vs, sh) 1631(vs, sh) 1619(vs, sh) 1621(vs, sh)  vC=N(schiff base)
1532(m) 1581(w) 1582(w) 1546(w) 1546(w) SN-H
1482(m) 1494(m) 1496(m) 1471(m) 1472(m) vC=C(aromatic)
1462(m) 1460(m) 1446(m) 1447(w)
1278(s) 1278(s) 80-H(in phenol)
1161(w) 1151(w) 1151(w) 1151(w) 1151(w) SC-N(schiff base)
946(s, b) 936(s, b) 937(s, b) vMo=0
75(s) 756(s) 759(m) 760(m) 3C-H(out of plane,

aromatic)

s: strong, m: middle, w: weak, b: broad, sh: shoulder, vs: very strong.

(NCS)] #E-Ed4+ 936 cm™'2} 937 cm ol A o}
el g} 1631 cm ™ & 2] 7k=.9] Schiff baseel] A

Schiff base F4-#-Eol| A BA== A7 7o) 315~
320 nmell A F#=rt ZA Vel F453 w9z}

ve-noll &3 Flo 2 AE-g o]Fo2H 1619~1621
cmlE gulpZo g zA o] E sl o] A
2Js}o] stretching vibration energy7} sz 7
22 & 4 9k

¥]=4ujql DMF, DMSO ¥ Py2 4vi& 3o
UV-Vis &4 spectrum®] HAFTH 30t &
F3A () S Table 3 Yeblith. Mo(V) 2252
n-nt Az Wz}l JzEe HgFiahde] e
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Table 3. UV-visible spectra of 0.1 mM Mo(V) comple-
Xes in nonaqueous solvents

Complexes  Solvent Amax (nm) € (X109
[Mo(V)O Py 320, 380 0.64, 0.24
(SaL-DET) DMSO 318, 378 0.80, 0.30

(NCS)] DMF 315, 376 0.71, 0.29
[(Mo(V)O Py 320, 382  0.68, 0.32
(SaL-DPT) DMSO 318, 378 0.86, 0.35

(NCS)] DMF 315, 378  0.71, 0.35

Table 4. T.G.A. data of Mo(V) complexes

Complexes T.GA. Residue

[Mo(V)O(Sal- Temp. (°C) 60~224~856
DETXNCS)] Weight loss (%) 1.23 69.88 31.12

[Mo(W)O(Sal- Temp. (°C) 60~215~853
DPT)(NCS)] Weight loss (%) 0.80 71.00 28.92
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0.0 -0.5 -2.0

-1,0 -1.5
Potential(V vs. SCE)
Fig. 1. Cyclic voltammograms of 1 mM Sal-DETH, (a)
and Sal-DPTH; (b) ligand in 0.1 M TEAP-DMF solu-

tion at glassy carbon electrode. Scan rate was 100
mV/sec.
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DPTH,+ 1:19] Ev]E ZH¥slx 9lod o|F %
EE59 7 el F2E Scheme 13 7o) A7Hg
T 3tk
Hr|spetEol 83

_o-shlantin;}iovs. ﬂ:E)_LS 2.0

Fig. 2. Cyclic voltammograms of 1 mM [Mo(V)O(Sal-
DET)NCS)] in 0.1 M TEAP-DMF solution according
to various switching potential. Scan rate was 100
mV/sec.

ia
0.0

0.5 -1.0 1.5 -2.0
Potential(V vs. SCE

Fig. 3. Cyclic voltammograms (——) and differential
pulse polrgrams (----) or 1mM [Mo(V)O(Sal-DET)

(NCS)] (a) and [Mo(V)O(Sal-DPTXNCS)] (b) in 0.1 M
TEAP-DMF solution. Scan rate was 100 mV/sec.

CHAXEe] Schiff base 2|Zt=9] Sal-DETH,; %
Sal-DPTH,S| ®7|8i8ts M. S22 Sada
& AguTos Agstd ANANLZH 01M
TEAPS X g3d= DMF, DMSO % Py &-vjjei4

Jounal of the Korean Chemical Society



thilAle] Schiff Base Molybdenum(V) 2259} 3443} wlsLrjjol e 2733ty A

H
AN
R” R
H v N H
C=N N‘fs N=C
oS e
°/|c|>\°

D [Mo(V)O(Sal-DETXNCS)] (R:(CHz).)
I [Mo(V)YO(Sal-DPTY(NCS)] (R:(CHz)y)

Scheme 1.

165

1mM Sal-DETH; 2|7t= $4o] &3 Ayg-AHF
e 3Asdom HEAQ A8 Fig 1o veb
Wl zizbe] fufjell4) wledd {(background cur-
rent)x= 2Zr=0] FUHF| JF& v|AA| st
o BE ARe viAFE BAY e A
stk Fig 18] a)ollA & % 150l DMF £-wjolA]
g]7t=9] %] peako] —18V TA oA gk o}
et gloh o)el 2 AL Fig 19 b)ollA &
T Ux°] Sal-DPTH; =i7t=9] «% Ask-AR/F
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Table 5. Cyclic voltammetry (CV) and differential pulse polarography (DPP) data of 1 mM mononuclear Mo

(V) complexes in 0.1M TEAP-DMF solution

Process 1 Process 11
C \Y% DPP C \Y DPP
Complexes Scan —E,, ~Eu, “%/N?  —Ep Wve —Exn, —Eu, GV —Ep, Wy
rates (Vos. (V us Vo (mV) (Vws (Vs Vus. (mV)
(mV/s) SCE) SCE) SCE) SCE) SCE) SCE)
[Mo(V)O 200 044 0.36 0.86 -
(Sal-DET) 100 0.42 0.35 0.37 041 94 0.84 - 0.54 0.80 91
(NCS)] 50 0.42 0.35 0.83 -
20 041 0.34 0.82 -
[(Mo(V)O 200 0.51 0.41 0.86 -
(Sal-DPT) 100 0.49 040 0.25 0.47 91 0.85 - 0.32 0.83 94
(NCS)] 50 049 0.40 0.85 -
20 048 0.39 084 -
Process 111 Process IV
C \Y DPP C \Y% DPP
Complexes Scan —Epc3 _Epaa ”i,t/vm '—qu bWuz _qu _EP“4 aipc/sz _Eprz bWuz
rates (Vvs. (V vs Vuwvs @mV) (Vs (Vs Vws. (mV)
(mV/s) SCE) SCE) SCE) SCE) SCE) SCE)
[Mo(V)O 200 1.25 - 157 -
(Sal-DET) 100 1.24 - 0.72 1.22 90 1.56 - 0.82 1.54 93
(NCS)] 50 124 - 1.55 -
20 1.23 - 1.55 -
[(Mo(M)O 200 128 - 0.86 -
(Sal-DPT) 100 1.27 — 0.79 125 92 157 - 1.02 143 93
(NCS)] 50 1.26 - 1.56 —
20 1.26 - 1.56 -

“The values of i,/v'? (MAs” mV~"?) according to various scan rates. "Determined according to Osteryong, R.
A. Anal. Chem. 1965, 37, 1634.

1994, Vol. 38, No. 2
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Fig. 4. Cyclic voltammograms of a) 1, b) 049, c) 0.7,
d) 0.5, and e} 0.3 mM—[Mo(V)O(SaI—DET)(NCS)] in

01M TEAP-DMF soluti
sec.

01

n. Scan rate wag 100 mvy

Alatga =SR2 nDpp)s S8l Fg 3
o vrehyglom, Windts Falol Tupp 59 e}
WAtk Table Soi4) 2 T ARl B peak 123,
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T8 ol] 4 2LMo(V)O(L)(NCS)] = [Mo(V),04L),
(NCS); 12} zko) dimer& yu4 3 [Mo(V),0,(1.), 12+
o 2NCS)™ ez o 27148l [Mo(V)Mo

A A X 0.9 1 1.1
Concentration, mM
Fig 5. Plot of peak current vs, concentration for the
result of Fig 4; a) peak 1, b) peak 2, and ¢) peak 3.

-0.5 ~1.0 ~-1.5
Potential(y VS, SCE)
Fig. 6. Cyclic voltammograms of 1 mM [Mo(V)O(Sal-
DETXNCS)] in 0.1 M TEAP-DMF solution according
to various scan rate, Scan rates were a) 200, b) 100,
©) 50, and d) 29 mV/sec, respectively,

-2.0
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Peak current, uA
]

0 T
a1 .18 02 025 03 0.35 04 0.45

(Scan rate, Vis) ~ 1/2

Fig. 7. Plot of peak current vs. v'” for the result of
Fig 6; peak 1, b) peak 2, and c) peak 3.
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Fig 42] 3YAFE 5o w2} T3 Fig. 54
B & 9l%o] peak 1, 2, 3, 4 BF FE| U2
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o]glen peak 5% k=9 4 peakell #HFH
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B A AT Mo(V) S5FEEL =
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+2NCS~
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[Mo(V)O(L)] < [MoIDOWLIHL)]
[(Mo(IIDO(L)H(L")] -e—; [Mo(IDO(L)Hx(L":]

(L: Sal-DET and Sal-DPT; L': DMF, DMSO, and
Py solvents)
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