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ABSTRACT. Dioxobis(3-methoxysalicylaldehydato) molybdenum (VI) complex has been synthesized
by reactions of 3-methoxysalicylaldehyde and ammonium paramolybdate in methanol solution. With
appropriate primary amine, the resulting complex gave schiff-base complexes, MoO,(CH;O-sal-
N-R). in which C=0 oxide ligands had been replaced by nitrogen. The properties and possible
molecular structure of these complexes were discussed by elemental analysis, spectroscopic studies
and electric conductivities measurements. It was found that the Mo(VI) complexes contain a cis-
MoQ, group since their infrared spectra two Mo=O band at about 900cm™ and the combining ratios
for MoO,-ligand are 1: 2. Also, electronic spectra of molybdenyl complexes assigned to ligand-to-
metal charge transfer transition. All of these complexes are vellow or orange, depolar compound

and slightly soluble in alcohol, dichloromethane, chloroform and N. N-dimethylformamide.
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Table 1. Analytical data of MoOz(CH30~sal-N-R)2 complexes
C—I
Found (%) Caled. (%)
Complex, R Color
C H N C H N
* Orange 44. 60 3.52 44. 67 3.28
CeHs Orange 58. 02 4.20 4.57 57.94 4.18 4.83
p-F-CgH, Orange 54. 59 3.72 4.34 54. 56 3.60 4.55
m-Cl-CgH, Yellow 51.80 3.49 4.28 51.79 3.42 4.31
P-1-CgHy Orange 40. 63 2.50 3.45 40. 41 2.67 3.37
#-NO,-CeHy Yellow 50.42 | 3.07 8.43 50.16 | 3.31 8.36
p-CH30-CeH, Orange 55.36 | 4.85 4.05 56.26 | 4.42 4.37
p-CH3z-CeHy Orange 59. 52 4.68 4.72 59.21 4.65 4.60
$-Colls-CeH, Orange 58. 67 5. 30 4.68 58. 82 5.28 4.57
3, 4-Cl-CsHjy Yellow 47.01 2.86 3.85 46. 82 2.81 3.90

* MoO;(CH; O-sal)2.

Table 2. Molar of MoQO,(CH30-sal
~N-R)2 complexes in dimethylformamide

conductivities

1o Molar conduc-
X Dlh}t/lg:)] ‘107 ohm‘tfrggzmol‘l

* 5 17.58
CeHs 5 20. 40
p-F-Cety 5 15.81
m~Cl-Cgtly 5 15.75
p-T-CgH,y 5 15.73
H-NOg-CgHy 5 15.63
p-CH30-Cell, 5 16.15
2-CHz-CgH, 5 8.54
p-CaHs-CeHy 5 22. 20
3,4-Cly-CeH, 5 15.26

* MOOZ (CH30—sa1) 2.
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Table 3. Some important infrared  absorption
frequencies for the complexes, MoQO; (CH3O-sal-
N-R)»
I. R. Bands(cm™1)
K (Mo=0) [ (C=N) | (C—0)
* 910, 940 1550
CeHs 900, 930 1610 1550
p-F-CeHy 900, 920 1610 1560
m~Cl-CgH, 900, 924 1610 1560
p-1-CgHy 900, 923 1610 1560
p-NO~CeH, | 900,922 1610 1560
Pp~CH30-CgHy 910, 950 1615 1540
p-CH3-CeH, 905, 935 1610 1570
p-CoHs-CeHy 905, 940 1670 1550
3, 4-Cl-CgHy 903, 920 1610 1560

*MOOz (CH30 — sal) 2.
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Fig.1. Infrared spectra of a; MoQ3(CH30-sal); and
b; MoO3(CH30-sal-N(p) NO2(CsHy) 2.

g &Aoo A= 1610cm™I~1630cm ™ off 4] el
oz muse] gt ze] HAe e e
Hdrle] 719l AEE A4 (Fig. 1).
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Fig. 2. Electronic spectra of a; MoO;(CH3O-sal)y,
b; MoQs(CH30-sal-N-CeHs)z and  ¢; MoO2(CH30-
sal-N- P—I—C(;H,;) 2.
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Table 4. Electronic absorption spectra of the

complexes, MoO3(CH30-sal-N-R),

R Solvent Frequencies(10%m™1)
* CH.Cl; |43.4(s), 37.5(s), 29.1(m)
CeHs CH.Cl; |43.3(s), 36.1(m), 31.9(m),
28.2(sh) 23.3(sh)
p-F—CgH, CH,Cl, {43.3(s), 36.1(w), 31.8(m),
27.8(sh) 22.8(sh)
m~Cl—Ce¢H, |CH)Cl, {43.1(s), 35.7(m), 32.2(m),
27.8(sh) 22.5(sh)
p-1-CeH,  ICHCl, [43.1(s), 35.7(w), 31.2(m),
27.8(sh), 22.7(sh)
p-NO,—CgH, |CH2Cl, |43.5(s), 30.1(m),
p—CH:r— C3H4 CHzClz 42.9 (S) , 36.1 ('w) , 31.3 (m) N

27.8(sk) 22.7(sh)
p-CH30-CgH, (CH.Cl; {43.1 (s), 36.1(w), 29.8(m),
27.0(sh) 22.4(sh)
pCHs—CgHy |[CHCl, [43.1 (s), 35.8(w), 31.3(m),
27.8(sh) 22.7(sh)
3, 4—C12—Ca}13 CHzClg 42. 9(5) , 35.3 ('w), 31. 6(m),
27.4(sh) 23.3(sh)

*MoOg(CH3gO—sal)2. s, strong. m, medieum. w,
weak. sh, shoulder.

ppm

Fig.3. Pmr spectra of a; MoO2(CH3O-sal-N-
C(;Hs) 2 and b; MoO, (CH30—Sal—N— p—C2H5-Ca
Hy)o.
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Table 5. Chemical shifts in proton magnetic resonance
spectra of MoQO,(CH30—sa]—-N—R);
DMSO-ds-.

complexes in

Ph OCH;3|CHs| C.Hs

N=
CH
8.94
8. 91
8. 97
8. 90
9. 00
8. 92
8.93

Complex, R

CeHs
P-F-CegHy
m-ClI-Cgly
p-1-CeHy
P-NO-CgH,
P-CHaO—CsH4
pCH3-CgHy
p-C.Hs-CgH, (8. 9316. 60~7.70] 3. 83
3, 4-Cl,-C¢H; 8. 9916. 40~7. 85| 3. 85

¢¢ in ppm downfield from TMS. ?doublet. < quartet.
4 triplet.

6. 55~7. 80
6. 70~7. 90
6. 70~8.40
6. 70~8. 50
6. 50~8. 40
6. 70~7. 60
6. 60~7. 67

3.83
3.83
3.8
3.83
3.89
3-80°
3.85 2.37

2,659, 1,204

s
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Fig.5. Massspectrum of MoOz(CH30-sal-N-C4Hs)».
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Fig.6. Mass spectrum of MoO,(CH30-sal-N-p-F--C¢Hy)»
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Fig.8. Fragmentation of MoOz(CH30—  cghg
Fig.7. Fragmentation of MoQO,(CHgO-sal),. sal—N—CgHs) 5. mieT7T
Table 6. Mass spectra of dioxomolybdenum(VI) complexes
Ton® m/e Ion® m/e Tonc m/e
MoOsL, 430 MoO:L. 580 MoQOqL, 616
MoQL (L-CHO) 402 MoQ.L (I.—C;HgN) 477 MoO,(L—C;HgNF) 495
MoO, (L — CHO) 2 374 MoO,L 354 MOOzL 372
MoO,L 279 LH 226 LH 244
MOOz (L - CHa) 264 - CH3 211 — CHa 229
MoQ,(L—-CHO) 251 —CO 183 —CeHsF 134
—Mo0O; 123 —CeH;s 106 LH-CH,0O 214
MOOz(L—CHzO) 221 LH-CH,0 196 —CgHsF 121
ILH 151 —CgHs 119 —CHN 95
—CH0 121 —CHN 93
—-CHO 92 CeHs 77
CH,0 104 LH—-C¢Hs 149
—CHs 134
—CO 106

ligand; o CH30—sal b CH30—531~N—CGH5. ¢ CH30—SE]~N—?—F—CGH4.
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