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2 o A=A schiff base 8] 7H=.2A] salicylidene amino-o-hydroxy benzene & salicylaldehyde
9} o-amino phenol 241 FA 3P o] o] A=) schiff base 21 7F=9F Mo(VD), Mo(V), Mo(IV) g
Mo(llD & 7 Agdde] Eug FEEY Udgeoz AR 2AF (Mo 0.(H:0) (Cpp HON)),
(Mo O Cl1(H:0) {Cy3H30:N}), (Mo (SCN) 2 (H0) (CisHeOsN)) 2 (Mo (Ho0} s (CisHyQ:N) 1.0 52 o
91‘:1'.

18 FEA Mo(VD}, Mo(V) 3 Mo(IV) ZAEEL 229 Z184le mole v]7} 1:19) &
=24 Zajud o] & vl Vi 2N Fol A Mo (II) FE-2 Mo.O-Mo &) 44 bridge bond &
2 poly nuclear 2524 molen) 1:191A4E2 FIP L Y£BHA} o4 F25 2 A9A

spectra-»] oz ogoprgirl

Abstract. The tridentate schiff base ligand, salicyliden amino o-hydroxy benzene, has derived
from salicylaldehyde and o-amino phenol. This ligand reacts with a series of Mo (VI), Mo (V}, Mo
(IV}, and Mo (Ill) oxidated states and forms a new complexes; (MoQ,{H,0} (C;:HO:-N)), [Mo-
OCI{H0) (C:3HyO:N})), (Mo (8CN) 2 (H50) (C1sHgO:2N) Jand (Mo (H:0) » {C15Hs0,N) ) 0.

The Mo(VI), Mo(V) and Mo (IV) ions in these complexes are octa hedron, hexa coordinate,
and the mole ratio of these ions to the ligand are 1 : 1, but Mo (IIl) Complex is a Mo-O-Mo oxygen
bridge tond and polynuclear, and the mole ratio of Mo (III}) to the ligand 1:1 above facts are
identified from the data of Infrared spectra, visible spectra, and elemental analysis.
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g Cua(ll} ¥ NifIl) #Fo] oi3ted Muo 28

A 2
o9} vl & M A2 schiff base 2 7tE7F tl==
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Sted 6at2] w9 24 Co{ll)ien 3h}9) 7=
7} 2mole 2 AYYL Bx slen THEm:
H EFR)EdFFe PR Moore 47 Mo
{(VI) 9 Mo(V)9] dialkyl dithic carbamate 3
T Aty Q7HF 2 Melby ° 7 Mo(VI) B
Mo (V)9 cystein @ cysteinester A-Eo) H3}ef
AT Hg FEEe] A4 L AAY a9
EfE ol % T2 4Fgr, o) &
B AES58 pence® 9 Melvin” So 9]3}e] o
T 23 Ao AAgt ¥AZAA AAz} schiff
base 8] 7+=.9} molybdenum o] #§ gF&
BE Zlez 2ol £ dFdAe g T2E 3
= AR schiff base 2} 7tE=ql salicylidene
amino-o-hydroxy benzene & molybdenum & 2
A2 Mo (VI), Mo(V), Mo(IV) 2 Mo (IID)
9 FEL FAA ol E83EAe A
A7 J4EA4A, F94 2 AR 2HEH L
F3%d 2 F2EF AR 28t By

8 =
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MY EE A%e 25 R 13 A% A4
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217, AAE FF 2F e = Hitachi 101
d 23S A 2 E o] = beckman
IR-8 Spectro photometer 24 KBr pellet & A}
£3tsict

2. 2{Z= 8 FF &y

Salicylidene amino-o-hydroxy benzene €7}
=9 §4 salicylaldehyde (12.2g, 0.1 mole) &
95 % ethanol 100ml o) £ A 7tdshz, o-
amino phenol (10.9¢,0. 1 mole) & 95 % ethanol
100ml o &aAA 712 Ae Nz ERTHF
1A ZHESE AH BFAH Ysle B A
4 schiff base 20.5g (5% : % 95 %) & dHch
o] & ethanol 2 A ZAFsteo] A& 3o}

=34 : 185.5°C{Z ¥ X% m. p. 185—185. 5C°)

(NH4):(MoOCI;), (PyH):(Mo (SCN)s) S
(NH,) (Mo (H,0} Cl;)2| #4° (Py=pyridine).
Eeedy 57h 4712 371 3@EEA 2
2 e 22 Wes HEL FAdse A2

&

Lp:Ac

Y Yoz 42 R FFHLE ) Ldd
T 2 A3AHS) REL FPd 3P
Bt Zeluel 2 & olgozy dio)ed A
ARG S FAH3 ¥ ol% IHE
A9 ZFLEREA ALk

(Mo 0, (H,0) (C\:Hs0,N}) 2] #4, Zejul
A4 YEE Na, Mo Oy, 2H;0(2.4g, 0.0Imole)
£ % Wmle] Fo) 53 INHCl22 pHE 4
2 FF 7)o schiff base 2= (6.4g 0.03
mole) & ethanol 25mlo] &3] AN AL Ed 7
7)o §A AAE F AomA A AR
gBage] AAEE A9 £2 & 4o 105°CH
Al AzAFE (8 :84% m.p: 168°C)

(MoOCI (H;0) (C,sHyO.N)} 2| E4, Zejudl 5
7+¢] &4l (NH,) 2 (Mo O Cls)) (3. 2 g 0. 01mole)
& N 7hAS FHAIHA F 20mle) 53
o] 7)ol schiff base ] Z}E (6.4g 0.03mole) & et-
hanol 25mle)] &3 &HA 2 8 2w A A
A3 AAA AN 20F 5 HFAA
Fm 3EN AAFo] A&} o« I3E
7] 8 AL N, 7has 4 AA Fooh
AAEE Ay B2 & A3 105°CoA Az
AZAct (7§ 8% m.p:113°C)

(Mo{SCN}, (H,0)} (C.HO:N))2| By, &
gluyl 4748 FE¢l (PyH):(Mo(SCN)el (3.0
g, 0.005mole & ethyl acetate 30 mlel] £3)A]
7132 Np 7§ &3 AglgA4 7hedie, o7
o] schiff base 2] 7+=.(3. 2g 0. 015mole) & ethanol
30m el BT g 2 2 &4 A
A3k A7)w A4 AAe] 47} o)APE-
& A8 B2 4 Az 105°Cdl A AxAZ 0,
(7€ : 70% m.p:131°C)

(Mo (H,0), (Ci; HoO:N)),02] §A, E2jn
9 37k9] AEd (NH,)2 (Mo (HOCly) (3. 22.
0.0lmole)-& & 30mlol 33 Not2g B34
A FRA 43 AT schiff base (6.4
g, 0.03mole) 2 ethanol 50ml<] -&-3fsted A4
3 H{AA T FAYY AAH] A, <]
AFEE A 52 F A2 105°CoH Pz 4
A, (5% :83 % m,p. 113°C)
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Table 1. Analytical data of complexes

__'_é;;plem Mo (%) N (%) SCON (%) C1(%) Oxidation state
alcd. found | Caled. found | Caled. found | Caled. found | Caled. found.

(e % S0 26.84 26.86 | 3.92 3.85

Mt &) 2%.47 24.95 | 379 3.7 9.41 9.43 | 5.00 525

Me S5O im0 | o5t o5 | %.20 25.44 480 403

M B w0 27.28 26.48 | 3.99 3.9 | 3.0 2.95

Table 2. Visible spectra of complexes

Complexes ‘a max. (mu} fmax_{XIO‘i
(Mo O, {H,0) | 315 1.78
{C.HO:N)) 1 360 1.41
[Mo OCl (H,0) | 320 1.66
(CLH, ON)] 420 0.41
[Mo 1SCN) (HEO} : 345 1.13
{C.H, O, N) ; 580 0. 04
B oz | .-
[\IO {Hgo : 300 9.33
330 8.93
(Cax Hy G:X)),0 ! 580 0.33
Zy FE2 FErAe 5} Geyleo g Ak
905 2] g A gkt o] 2 F 4l 40].2.2 Palmer?
o wHez AHF dgc, Axg A
Kjeldahl!! vl o 2 3}9jond zZo] Egjuul

z
A2t s Brown'?o] wbl o & A Ao o
o] AsLE Table 16 Aol E9e},

o 8 g

Mo (V]), Mo(V}, Mo(IV) ¥ Mo(Ill)g] o
o] 4339 E Zqt E2lBEdlst AAE] schiff
base #7k=4l salicylidene amino-e-hydroxy
benzen 224 ¥}A4=E Az AEEL 257
o= 57 2R} ethanol, methanol, @ CHCl,
Fol = F FL A L.E nonp olar macromolecular
9] Ztgojst 47EH ol F AEEY 4 ¥4
A Brown'?o] ghwle] ogt A3 Feo &3
A5} (Table 1) 24 FAF9 T2 25 F%d
A 615 Agez 27t=9 molyodenum ¢
moled] 7 1: 1] g o},
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AR F5 2HER AR} (Table 2) 2
methanol & £l 2 &A%l molarextinction
coeficient & £ maxE T A AT & 7] A Melby®
7} Electronic absotption spectra <] ﬁmaxﬂ- Mo
(VD 2 Mo(V) &S] A d-d transition & 260~
350 mueo Viebd g A A A5} Zo] o] F AE
A5 300-345 mu ol A imax 7} et Ao
Hol d.d transition electronic absorption F-E-2-
o] %2 Q&L 2 5 ek &3 Mo(lll) 259
AEE % 3-‘":‘-1 B g v} & F35E et

= gk "RAAA 4R DA BEBILS

o4 Mo(V) R Mo(V) #HZEL #L=d
aletA] F Jeol A vt Mo-O-Mo bridge stre-
ctching bond & Fo| A poly nuclear complex £}
Mo=0 stretching complex 24 IR-spectra ¢
peak 7} AL} -+ 920-1000 em™! frequencies.
= Mo=0 stretching mode & goji}z olxr}
24 & 450-750 cm™1 2] peak £ Mo-O-Mo bridge
stretching mode & daixls gk, £ AAA
L IR spectra region ¢] 700 cm™! ¢}l &F

AR 7] Mgl o] regiondAE TEST
glett 4000~650 cm 1ol A 2wl Cotton 3 Wi~
ng' & 860 cm™! peak & antisymmetrical Mo-
O-Mo bridge strectching o]2 3z Moare
Larson3&-2 766-810 em™! region € antisymme-
trical O-bridge stretching o] 2} 3t8. ¢}, o] A 2.2
Table 3914 Mo(V]) 2 Mo(V) FEo)A Mo-
0% 910em™! 935cm~1 9} 910em™!, 925cm™t
E.& Mo=0 stretching bond peak 7} schiff base
g)7t= % 72+% molybdenum 2+ oxygen bond ol
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Table 3. Infrared Spectra of Complexes

{frequencies; Cm™")

YV e=N

Assignments Y o=C 0 c=H d¢'=n
{in Ar—C » Mo—0O remark
Complexs —N—Ar}) {in Arematic][{in Aromatic}](in Aromatic)
Cyy Hy Oy N 1575V S 11758 900 W 7258 |
13105 1020 W 740VS
1365 W 15w 760V.S
14508 11408
1480 W 12205
1545 W
1575VS
Ma, Mo O, 2H,0 970—800S5| » OH (in H,0)
13120—3300VS
Mo O,{H;0) (C;y H, O;N)) 16008 9108 12508 9108 ! 6508 | v OH (in H,0)
935VS 1275VS 935VS 735VS
1365M | 10258 8I5VS (3100—3300VS
1455V.8 1152VS 8525
1550 W 85 W
16008
(NH,) .[Mo OCL] 975VS 1390VS 7256 |- N—H(in NH,)
1600 W 3150 VS
Mo OCI(H,0) (C;;, HyO,N}) 1600s 9108 1250VS 1120 W 650VS |v OH (in H,0)
925VS 1280V'S 735V.S | 3300
{ 13905 815VS
1475V.S
1550
16005
{PyH), {Mo {SCN)] 945VS HOpVS | 10508 6758 | vSCN
14758 7508 2045 VS
15505 vC=NH
1600 W fin pyridi)
3010§
Mo (SCN).{H.0) (C,; H, 15788 888VS | 1055B 740V.S » OH (in H20)
0, Nb) 9158 12108 3120—3300VS
128008 v SCN
1378 W 2075VS
14555
(NH)) ,tMo CI, (H,0)) 935—90406S | 1400VS v N-H (in NH4)
3030—3200 V'S
(Mo (H,0) . (Cy5 H; O;N} )0 1580VS | 890—9105 | 10205 820—8508 (v OH (in H,0)
1135VS 300008
122068 ;

v : Stretcging, 4 :in plane deformation,

Al Fo]Z Aozt Br o] NaMoO2HO v}t
(NH,) 2 (MoOCl5) o1 4] F-21 A & v Mo-O 24 970
~975cm™ peak &) Mo-O stretching Bt} *-&
frequency & Zeth. o] €9 el FEL o
F224 Mo=0 2 Mo-O-Mo strectching 9
over up® Aoz A4 F Qo

v C=N(in Ar-(PII-N-Ar)BJ frequency &= schiff
base 2] = A 1575 cm ! ol A peak 7} 9o
1 Mo (VD), Mo{V), Mo{IV) @ Mo (III) =
Eo A= 1600-1578 cm oA tehpa Qo)
ol & A gl &3t strectching peak 7} <ka}A

&* 1 in out plane deformation

velgrls B4 glow of streciching peak &
Bamfield®7} 248 1575 cm™ 19} W& YA}
3. 19, Mo(lV) 229 » Mo-O Stretching peak
X 915cm™Y, 888 cm! oA Fo]A v o] = Mo-O
Age] 2jest AR Ao AqF¢ Rz B
o] (PyH), (Mo{SCN)s)9] #ZFe)41 vSCN A
ol A over upEd HAolgt xe ol
IRSCOTH o] 4  Feo]z| & frequency region 7}
8] 5},

Mo {Ill) FE2 t}& Mo-O frequency &} 3
& YANA Qe AL 2 Mo=0 stretching
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Table 4. Proposed structure of complexes

[MoOa;th)i_quOzN] [MoOCI{H201C) 3H3 0N

<)::l @ @\',OQ

Cl l* \CHE OHZ

[ Motscno iH20)(E 3 Hg 02N [MolH2622(C13Hg02N) 28

@I N@ o, OH2 OH2 @
Pt ‘/ H-¢ — Mg o— Mo GH

4 '{I
0 hY
sen’ i Ok @ @

Bt Mo-O-Mo stretching o] 717} 2 @ole}
2ok, ol P4 FAASL AAEHE 2Hdtm
=% Moore* 7l Mo-O-Mo bridge bond 7} 600~
905 cm™! peak & Fo It Aoz Mo(lll) 3
£9] »Mo-O = Mo-O-Mo bridge stretching .2
AR 7 glon o]

(\

2

7
OH” CH>

22 poly nuclear com-

plex & e Jdokn B, o] As) o] 2
A8 289 2z AR FE2A Table
48 & Aoz B gl Aorh,
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