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ABSTRACT

The ligand N-(4'-butyrylidene-3-methyl-1-phenylyggrolin-5-one)-p-anisidine was prepared and chéggsed by
M.P., elemental analyses & spectral studies. Thedition metal complexes of the ligand using Mp(ICo(lll),
Ti(ln, vV 1) Ru(lll) VO(IV) and MoO(V)were prepad and characterised using elemental analyses,amol
conductance, magnetic moments, electronic, i.e MN& spectral studies.
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INTRODUCTION

Schiff bases are an important class of ligandsooraination chemistry and their complexing abildgntaining
different donor atoms is widely reported (1,2). T™memistry of transition metal complexes contairBuhiff bases
of pyrozolone moiety is of considerable interestaaoount of their interesting structural featured also because
of biological importance (3,4). A literature survegvealed that of the selected metals complexeseatkfrom 4-
butyryl-3-methyl-1-phenyl-2-pyrazolin-5-one are n@fported. In view of the above the selected ligand its
transition metal complexes have been prepared laauccterised. The probable structures have also fireposed.

EXPERIMENTAL SECTION

All chemicals used were of AR grade (Alobrich, Laster, Sisco and E. merck). The Ligands as wehatl
complexes were analysed by standard methods. Ctivilumeasurements were carried out on philipsdzativity
Bridge Model PR9500 using M DMF solution. The IR spectra were recorded orppeElmer spectro meter
using KBr pelets. Electronic spectra were recordedeckman DU-2-spectrometer in the range of 75D-88",
magnetic-susceptibility was measured on Gouy balaming CuSQ5H,0 as a calibrant. The analytical data,
colour magnetic moment and important IR spectraldsovere recorded in KBr phase.

Preparation of the Ligand :
N-(4'-butyrylidene-3-methyl-1-phenyl-2 pyrazolin-@ne)-p-anisidine :

Scheme & Structure:
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PROCEDURE :

Ethanolicsolution of 4-butyryl-3-methyl-1-phenylg#azoline-5-one (0.005 mol, 1.22g and p-anisidih€05 mol,
0.669) were refluxed for 5 hrs. and then coolednil charged 1N HCI solution 100 ml and extracteth wthyl
acetate (100 ml), recovered that organic laye0&t dnder reduced pressure and washed with ethaatel-mixture
(1:9) and dried under high vacuum for 4 hrs.

. 0 Elemental Analyses |.R. Spedtra
9.No. | Mdecular formulaweight) | Colour | M.P.°C C H N v (C=N) [ v OH) | v Na(ring)
7200 | 655 | 12.00 :
1. (GaHN:0) Yellow 95 (72.30)| (659) | (12.03) 1624 3480 | 1585cth

Preparation of Metal Complexes:

The solution of the respective metal salt and thand (1:2) in ethanol were allowed to react. Thecjpitate
formed was filtered, washed and dried. The metsé¢siwere Mn (l11), Co (l11), Ti (1), V (111), Ru(lll), VO (IV) &
MoO(V).

RESULTSAND DISCUSSION
All the complexes are coloured and decompose gthigh temperature. The elemental analyses of timesal complexes
suggest 1:2 (M:L) stoichiometry. The solid compiexere found to be insoluble in water and commgaric solvents but
soluble in DMF and DMSO. The value of molar condnce in DMF at & and 1GM dilution suggested 1:1 electrolytic
nature for all the synthesised complexes excep¥tBéV), which is a non-electrolyte (Values argegi in the table-1

Table-1 Elemental Analyses & Some Physical Props. of Complexes

Elemental analyses

-1
M.P. MagneticMoment Molar Conductance ohm

S No Compounds Colour oc | o c ‘;ﬁ) % N | %M OCA)I BM) Cmémg61
1. Wn(o;:ﬁ?gﬁo] c Brown 275 (2(1):5132) (g:gg) (fd?fg) (Z:gs) (j:gi) 4.96 70 (1:1 electrolyte)
2. [CO(CZIM:::\IW%);;:;O] c Greenish 278 (28;2) (ggg) (1822) (77'22) (j;g) Dia magnetic 75 (1:1 electrolyte)
3. m(cﬂlﬁnﬁ)zlz:;o] d Yellow 273 (gigg) (gcl)g) &8%2) (:22) (jgg) 1.70 65 (1:1 electrolyte)
4. Mciﬁf;‘n@:;i?g @1 Light velow | 274 1o 12| 1029 (ng) azm| 29 70 (111 electrolyte)
5. [MwmﬁﬁQ?]CI Light Yellow 310 (ggg% (ggg) .72 (9.7 (ﬁ(ﬁ) (28% 1.78 75 (1:1 electrolyte)
6. [RU(CaM:iJAVA%);sgl;O] c Green 315 (gggg) (g;g) P.62 (9.6 (ﬁgg) (38(3)) 1.88 70 (1:1 electrolyte)
7 [\/O'\;iﬂ%:ﬂf:o] Samn | 276 | erea| | asos) (2:?3)) 176 Non-electrolyte

Cacld. Values are given in brackets.

The value of magnetic moment of the complex catedldrom observed value of the magnetic suscejpyibiis
been found to be 4.96 B.M. corresponding to foyraired electrons and high spin state of the metiaipdex. This
value also suggests the absence of any kind ofaexgghinteraction (5) and octahedral geometry arddmdlll) ion
in the complex.

The electronic spectrum of Mn (Ill) complex showadintense and sharp charge transfer band at 204B@ spin
allowed d-d transition ban?EQSng at 18540 cil. This broad band occurring at lower frequency viitbreased
intensity indicates the lowering of symmetry frotahedral configuration. The electronic spectrahef complex
shows an intense charge transfer band at 27000 8ince the Mn (11l ion is easily reducible chargansfer will
be from the ligand to the metal correspondingtjdransition (6).

The study of magnetic properties suggested diantimgnature for the complex, as expected for a lpim s ion.
The electronic spectrum of the chelate displaysiba 15110, 21095 and 23370 tassignable to A;y —#Ta,
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1Alg—> 1Tlg and 1Alg e 1ng transitions respectively. These are similar tosthoeported for other six
coordinated low spin cobalt (111) complexes (7).

The spin only value of magnetic moment of the campias been found to be 1.70 B.M. which is slighdhyer
than the calculated value fot system 1=1.73 B.M.) like Ti(lll). The value suggested pamgnetic nature for the
adduct. The value also indicated that Ti(lll), whis very sensitive to oxidation, has not been iaeid to Ti(IV)
during or after complexation.

The observed value of the effective magnetic monménthe complex is 2.94 B.M. This is very close tte
calculated value of magnetic moment for two unghieéectrons expected for V(lIl) fdsystem. The value also
suggested paramagnetic nature and octahedral ggofoethe complex. The electronic spectrum of doenplex
exhibits band at 17500 ¢hmwith a shoulder at 21,300 €mThe low energy band has been assigned to
’A1g T,y while the high energy band may be due’A3Ty, (P) transition. These bands are characteristic of
octahedral geometry.(8) This is also similar todsareported for other octahedral V(III) complex.

The electronic spectrum of the complex suggestatttte complex may be considered as octahedralantinong
tetragonal distortion resulting from Mo=0 band. Hpectrum exhibits three distinct absorption bandke ligand
field region. The low intensity band at 13550t the long wavelength region, is possibly duéirsi crystal field
transition?B%E (dxy,dxz, dyz). The second transition at 19300" ¢snassignable t6B?B; (dxy,dx’-y?). The third
peak at 29700 cthmay be due t8B, —2AXdxy  —dZ»(9).

The e for this complex was found to be 1.88 B.M. as expé for an octahedral Ru(lll) complex witﬁgt
configuration. This value shows paramagnetic ctiaraaf the complex. Its electronic spectrum in CHdisplayed
bands at 17700, 21300, 27800 and 33800, ashich may be assigned 18,—"T g 2Ag— Tag “Asy—FA,,
2Alg and charge transfer respectively. These are sintibarthose reported for other octahedral Ru (lll)
complexes(10).

The observed magnetic moment of the VO (IV) comjidek.76 B.M., which indicated its paramagneticunat The
electronic spectrum of the complex exhibits threeds at 10870, 19420 and 26110 cassignable to dxy gp
dxz (e*), dxy () d¥y*(b)anddxy ()  dZ (a*) transitions respectively for octahedral steresofstry.

INFRA RED SPECTRA :

The IR spectra reveal that the pyrazolone basedf®ases used in the present study can exiseto knd enol
forms. All the Schiff base ligands under study éitha medium braod band (except the ligands (Which exhibit
two bands at 3480 and 3300 thwith fine structure in the region 3500-3150 trthis suggests the involvement of
5-OH group of the pyrazolone moiety in the intraemilar or intermolecular hydrogen bonding with linee pair
of nitrogen. This also suggests the existence efSthiff bases ligands in the enol form in thedsstate. Thus, the
ligands I, Il and Ill contains four potential donsites: (i) the ring nitrogen N (ii) the ring nitrogen M (iii) the
enolic oxygen and (iv) the azomethine nitrogen,levttie Schiff base IV possess eight potential daites; (i) the
two ring nitrogens N (ii) the two ring nitrogens N (iii) the two enolic oxygens and (iv) the two azethine
nitrogens.

In the Schiff base ligands coordination of ringradfen N is unfavourable due to the presence of bulky pheny
group attached to it. The ring nitrogen M these Schiff base ligand is found to be inewards coordination as
reveled by the unaltered positions of tH€=N,) (1584 cn) mode of the respective ligand after complexatlan.
fact, v(C=N,) mode of the free ligand appears to be merged w{tE=N) (azomethine) mode of respective
complexes. The ligand show a strong band dug@s=N) of the azomethine group at 1624 trithe observed low
energy shift of this mode at 1610-1605¢tin the complexes suggests coordination of azomethitrogen. The
significant absorption band due to coordinated iermtygen the ligand ig(C-O). This band is observed at 1231-
1250 cni in these complexes. The overall infrared specesiliits show that the ligand under discussion ave fas
monobasic bidentate manner (3).

The IR spectra of the VO(IV) complex shows an addil band due to VO(IV) band at 955 trassignable to
vV=0 moiety. The MoO(V) complex also show an additibband at995 cthdue tovMo=0 moiety.

All the complexes contain water molecules. Thewrdinated nature is suggested by the IR bandggiomeof 3480-

3510 cmt' due tovO-H, wagging modes in the region of 840-855'camd rocking modes in the region of 735-755
cmi'. The TGA curves show the loss of water molecutes/a 156C.
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OCH; OCH

CI-

M= Mn(l11), Co(l11), Ti(l1), V(1) or Ru (I11)

OCH, OCH,
CH3 CH3
N e
CHZ CHz
N e
CHe. CH,

CHs C=—=N N=—=C CHs

N
NN /

M=VO (IV) or MoO (V)
CONCLUSION

On the basis of studies performed and discuss&ahedral geometry has been proposed for all tepgred
complexes.
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