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ABSTRACT

Two conjugateg3-diketones (HL) have been synthesized by the meaofibenzoylacetone with aromatic aldehydes
(cinnamaldehyde and naphthalene-2-carbaldehyde)eurspecified conditions. Analytical and spectraltada
indicate that the compounds exist in the intramaledy hydrogen bonded keto-enol tautomeric fornanigbasic
bidentate coordination of the compounds in theiellff and [ML;] complexes [M = VO(II), Co(ll), Ni(ll) and
Cu(l] has been established by analytical and spectrah.d@he Ni(ll) chelates are diamagnetic while alhert
complexes show normal paramagnetic moment.

Keywords: Conjugated-diketones; Metal complexes; spectral data.

INTRODUCTION

The various biological activities of curcuminoidsgroup of naturally occurring unsaturafediketones, have been
attributed to thénighly conjugated dicarbonyl functions as well las hature and position of the substituents on the
aryl rings [1-4]. The biochemical activities of thgetal complexes are also dependant on these stucactors
apart from the nature of the metal ion [5-13]. tdexr to reveal the structural influence, it is ressey to synthesize
related compounds having restricted structuralatimms. As a part of our investigation on compousitscturally
related to curcuminoids [14-18], we here report fyathesis and characterization of two new conpajt
diketones obtained by condensing benzoylacetonk giitnamaldehyde and naphthalene-2-carbaldehydé’, VO
Fe*, Co*, Ni** and Cd" complexes of these ligand systems are also syméfteand characterized.

MATERIALSAND METHODS

Carbon and hydrogen percentages were determinenhitrpanalyses (Heraeus Elemental analyzer) and|meta
contents of complexes by AAS (Perkin Elmer 238M)e Electronic spectra of the compounds in methét®t
mol/L) were recorded on a 1601 Shimadzu UV-Vis.csmphotometer, IR spectra (KBr discs) on an 8101
Shimadzu FTIR spectrophotometi, NMR spectra (CDGlor DMSO-d) on a Varian 300 NMR spectrometer and
mass spectra on a Jeol/SX-102 mass spectromet® (Bilig Argon andnetanitrobenzyl alcohol as the matrix).
Molar conductance of the complexes was determineBNIF (~10° mol/L) at 281°C. Magnetic susceptibilities
were determined at room temperature on a Guoynyggnetic balance.

Synthesis of conjugated B-diketones (HL*and HL?)

The conjugatedp-diketones were prepared by the condensation of aromatic wdthsh (cinnamaldehyde and
naphthalene-2-carbaldehyde) with benzoylaceton&lmiide complex in ethylacetate medium in the preg of
tri(secbhutyl)borate anah-butyl amine by the methods reported earlier [1]7,18
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Synthesis of metal complexes

To a refluxing solution of the compound in etha(@D2 mol, 20 mL) an aqueous solution of the ms#dt (0.01
mol, 15 mL) was added and the reaction mixture reflaxed for ~2 h. The solution was concentratedalf the
volume and then cooled to room temperature. Theigitated complex was filtered, washed several simgth
water, recrystallized from hot methanol and driedzacuum. The metal salts used were acetates of) CN{(Il)
and Co(ll); VOSQ and hydrated Fegl

RESULTSAND DISCUSSION

Analytical (Table 1) and spectral data of the cgafedp-diketones suggest that the condensation betweenagic
aldehydes and benzoylacetone has occurred in theafio as in figure 1. The observed elementalydical data
(Table 1) suggest [MJ] stoichiometry of the complexes except for Fe(Which have [Fel] stoichiometry. All the
complexes behave as non-electrolytes (specific uctadce <18'cm®; 10° M solution in DMF) and do not
contain the anion of the metal salt used for the#paration. The Ni(ll) complexes are diamagnetnilavall others
show normal paramagnetic moment. The observedrspeicta of the complexes are compatible with thecture
that would result when the chelated enol protothefligand is replaced by metal ion as in figure 2.

Ar P s

NP

H
Ar = Styryl (HLY) and 2-Naphthyl (Hf)

Figurel. Structure of the conjugated B-diketones

M = VO(ll), Co(ll), Ni(ll) and Cu(ll) ; n =2, Fe(l); n=3
Figure2. Structureof themetal complexes of conjugated B-diketones

Infrared spectra

The spectra of conjugatdddiketones show two intense bands at ~1630 and5-&61 assignable respectively to
theintramolecularly hydrogen bonded benzoyl angtunsaturated carbonyl stretching vibrations. Thisnferred
from the fact that no free benzoyl carbonyl banti6g0 cn') or freea,p-unsaturated carbonyl band (~1645%m
are observed in the double bond region of the spethe observed position and intensity of thesedbandicate
that the compounds exist entirely in the enoliarf@nd enolised towards the unsaturated carbongtifim[18,19]

as in figure 1. The broad band in the region 258083cn also suggests the existence of the compoundsein th
intramolecularly hydrogen bonded enolic form. Thedra of the compounds showed a prominent bar@7 cm

! typical oftrans—CH=CH- group [9,19].

In the IR spectra of all the complexes the bands 2630 and ~ 1615 chof the ligands disappeared and two new
bands appeared at ~1600 and ~1580 doe to metal chelatezhrbonyl groups [12,20] as in figure 2. The broad
band in the region 2500-3500 ¢raleared up in the spectra of metal complexes aiitig the replacement of enolic
proton by the metal cation during complexation. T®ll) complexes showed bands at ~3400"éndicating the
presence of coordinated water molecules [20]. Thatcarbonyl groups are involved in bonding with thetal ion

is further supported by the appearance of two nmeditensity bands at ~420 and ~480 cassignable toy.o [20].
Important bands that appeared in the spectra aem @n Table 2.
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Table:- 1 Physical, analytical and UV spectral data of the conjugated B-diketonesand their metal complexes

Elemental Analysis:

Compound/ Yield M.P. Merr Found (Calculated)% uv
0, 0,
Molecular formula (%) (&®)] (BM) c H M }rTll;X) log &
(
HLT o o ] 82.70 5.80 ] 258 | 4.06
CaHicO; (82.61) (5.80) 365 | 413
HL? i i ] 83.92 5.30 ] 260 | 411
CaHicO; (84.00) (5.33) 370 | 478
[VO(LD,] 74.04 4.85 822 290 | 4.36
CagHacOsV 55 210 | 169 739y (4.86) (8.26) 396 | 453
VO(L),] 75.61 454 7.75 292 | 421
CatHacOsV 65 198 | 166 75y (4.51) (7.66) 394 | 398
[Fe(L)q 77.50 513 6.32 288 | 4.34
CoHaFeQ 60 138 | 589 77565 (5.11) (6.34) 390 | 422
[Fe(D)] 79.28 472 5.76 292 | 461
CoHaFeQ 55 120 | 583 7934 (4.72) (5.86) 388 | 3.96
T
oo 0 | o | 4| 200 | e oa0) | a2 | 433
2
ST | e [am] o | b | in | 2| i
INi(L D)) o | 2300 - 75.14 4.92 9.62 284 | 456
CasHaNIO, (74.91) (4.93) (9.64) 390 | 443
INi(L)] o 120 ] 76.61 455 8.85 280 | 4.70
CarHaNIO, (76.75) (4.57) (8.94) 388 | 433
[CuL)] 74.36 4.87 10.32 280 | 421
CasHacCUQ, 0 198 | 1801 7,39 (4.89) (10.36) 398 | 428
[Cu)] 76.28 452 9.70 281 | 421
CasHacCUQ, 65 242 | L1791 (7g'19) (4.53) (9.60) 380 | 386

Table 2:- Characteristic IR stretching bands (cm™) of the conjugated B-diketones and their metal complexes

Compound C=0 benzoyl C=@p-unsaturated CH=Cktans M-O
HL! 1628 s 1619 s 971m -
[VO(LY,] 1606 s 1576 s 990 m 490 m, 430|m
[Fe(LYs] 1610 s 1575 s 995 m 472 m, 410|m
[Co(LY2(H.0)] 1604 s 1578 s 996 m 486 m, 422|m
[Ni(L Y] 1602 s 1575 s 951 m 474 m, 424|m
[Cu(LY]] 1607 s 1576 s 994 m 460 m, 418|m
HL? 1629 s 1610 s 972 m -
[VO(L?)] 1609 s 1576 s 970 m 490 m, 425|m
[Fe(LA3] 1605 s 1576 s 966 m 470 m, 420|m
[Co(L?)2(H20)] 1610 s 1580 s 967 m 478 m, 432|m
[Ni(L33] 1600 s 1579's 970 m 469 m, 428|m
[Cu(L?)]] 1608 s 1577 s 966 m 481 m, 420|m

s = strong, m = medium

'H NMR spectra

The *H NMR spectra of the conjugategtdiketones displayed a one proton signal &t16 ppm due to the
intramolecularly hydrogen bonded enolic proton 2], The methine proton signal appeared @t~ppm. The
alkenyl signals with their observedvalues (~16 Hz) suggestins configuration about the olefinic function in the
compounds. Integrated intensities of all the prstagree well with the figure df the compounds.

In the®H NMR spectra of the diamagnetic Ni(ll) complexks tow field signal due to the enol proton of tigahds

is absent indicating its replacement by the meatal during complexation. The methine proton sigrafted
appreciably to low field compared to the shift re tolefinic protons due to the aromatic charaatgrarted to the
C;0.Ni ring system by the highly conjugated groups ditétal to the dicarbonyl moiety [15]. The integrated
intensities of various signals agree well with {NgL ] stoichiometry of the complexes as in figure 2heTaryl
proton signals are observed in the rad@e92-8.00 ppm as a complex multiplet. The assigrimef various proton
signals observed are assembled in Table 3.

Table 3:- '"H NMR spectral data (8, ppm) of the conjugated B-diketones and their Ni(l1) complexes

Compound| Enolic OH Mething  CH=CH Aryl
HL! 16.08 5.96 7.98-8.10 6.92-7.95
[Ni(L Y] - 6.50 8.24,8.14 7.22-7.8p
HL? 16.20 592 | 857,828 7.26-8.40
[Ni(L?)] - 6.48 8.32,8.12 7.22-7.9D
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M ass spectra

Mass spectra of the conjugatgdddiketones showed intense molecular ion peaks infocmity with their
formulation [23]. Peaks due to (Ar-CH=CH-CQJP- CsHs)*, (P — GHsCOY)", (P — ArGH,)", etc. are characteristic
of all the spectra. The FAB mass spectra of thellCapmplexes showed molecular ion peaks correspontb
[CuL,] stoichiometry. Peaks correspond to [CyL]" and fragments of Lare also present in the spectra [24]. The
spectra of all the chelates contain a number gfifients containing copper in the 3:1 natural abucel@fi®*Cu and
®°Cu isotopes. Important fragments appeared in thetgpare given in Table 4.

Table 4:- Mass spectral data of the conjugated B-diketones and their Cu(ll) complexes

Compound Mass spectral data (m/z)
HL! 276, 199, 171, 157, 129, 119, 105
HL? 300, 223, 195, 181, 153, 127, 119, 105

[Cu(L),] | 615, 613, 510, 508, 486, 484, 405, 403, 383, 286, 199, 129, 114
[Cu(L?),] | 663, 661, 558, 556, 510, 508, 453, 451, 357, 368, 195, 181, 104

UV spectra

The UV spectra of the conjugat@ddiketones show two broad bands with maxima at ~&7@® ~270 nm due to
various n- T* and 1t- Tt transitions. The absorption maxima of the metadlates bear close resemblance with the
free ligands which indicates that no structuraéraition of the ligand has occurred during complexatHowever
the values shifted slightly to longer wavelength][ihdicating the involvement of the carbonyl groupsnietal
complexation (Table 1).
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