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A few nickel(lI) complexes have been prepared by 

reacting sodium s&s of o,o’-dihydroxy chalkones with 
nickel compounds in aqueous alcohol medium. The 
complexes are churucterised by elemental analysis and 
ure shown to possess 1: I stoichiometry. Mrrgnetic data, 
electronic and infrured spectra show thut nickel, in 
these complexes exhibits coordination number four 
and uppears to have tetruhedral configuration. 

Introduction 

The traditional tridentate ligands having two active 
centre, and one coordinating centre. containing either 
ONO, or ONS or 5NS sequences and their complexes 
with transition metals rank amongst the most studied 
and well charactcrised ones’. These bases show a 
special preference to the formation of dimeric com- 
plexes (I) and dimeric copper. nickel and oxovana- 
dium(IV) are well documented in the literature’. Quite 
a good number of hexa coordinated complexes are 
cited in the literature’. having structure (11). Recently. 

Biradar and coworkers4 have isolated monomeric 
hexacoordinated complexes of titanium(W) with the 
bases containing ON0 sequence?. The dual behaviour 
encountered in such ligands has made us to search for 
a new system which is almost similar in geometry to 
this kind of ligandr. 

The ligands synthesized contain -O,O,O- sequences 
as against the usual -ONO- sequences of the typical 
tridentate ligands. The chalkones (IV) resulted by the 
condensation of o-hydroxy-sub:tituted acetophenones 
with o-hydroxy-substituted benzaldehydes constitute 
this class of tridentate ligands. 
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In these ligands. two are active centres (1 and 3) 
and (2) is a coordinating centre. The active centre (3) 
and coordinating centre (2) are connected together 
with the active centre (I) via unsaturated ethylenic 
bridge (-C=C), which imposes strain on the Ii&and 
while forming the complexes. As a result of this strain 
the 0H(3) and C=O(2) groups may attach themselves 
to the same metal ion while the OH( 1) may not attach 
itself to the same metal ion, or both OH and C=O 
may attach to the same metal ion and annule the strain. 

It is. therefore, assumed that, to maintain the co- 
valency and to attain the stable geometry, the com- 
plexes formed may undergo dimerisation. To verify the 
accuracy of our assumption, we have undertaken a 
systematic study of transition metal complexes with the 
chalkones (V-XII) shown below. 

There appears to be a few reports about the chalkone 
complexes in the literature’.‘. This has prompted us 
to have further probe into the elucidation of the struc- 
ture and geometry of the complexes. 

In this paper we wish to report the synthesis and 
spectral studies of a few nickel(I1) complexes with 
chalkones (V-XII). 
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m 5.Me 5’ Me 

SlI 5.CI 5:Me 

YUl H 5: Cl 

lx 5.Me 5!Cl 

x 5x1 S’.CI 



Experimental wn wrc determined !x microanal\ tical method. The c’ 

Iresult\ of the clemental anal\w4 ;ilc gi\,cn In Tahlc I. 

Mrrterimls md Met!wd 
2-Hvdros) -5-mcth\ I-acetophenone and ?-hvdrox\ - 

j-chloro-~,cctoph~nor;e were prepay-ed starting wi;h 

II-crawl and/,-chloro-phenol. subjecting them to axt~- 

lation follwvcd h) Frk migration. 

5-Meth\ I- and 5-chloro-\alic\ laldeh\dcs and 2-hv- 

dr-ox~napi7thaldeh~dc \\ere pre&~red 1;~ Duff’\ meth- 
od’. 

The molar conducti\ itic\ of the comple~c~ in DMF 

were taken with an ELICO conducti\it\ bridge C.hl.82 

hwing ;I cell of cell constant O.S29 cm”. manufx3urcd 

kg Electronic Induskal In\trumcnt Co.. H~dcrahad. 

The chalkones V-XII \vcrc prepared h) the method 
reported Iy Dhar” and recr! ~tallised from Ixnzene. 

Nickel chloride u\cd for prelxring the complcses 

\~a\ an Analar I3DH Ireagcnt. 

The electronic spectra \\ere ~recorded on ;I I3eckman 

DB-7 n\i;ig 1 cm glass crllx. The infrared ~~cc~I-;I of 
the ligand\ ;md the cornplcxeh in Nujol muib wcrc 

recorded re\pcctivcly on PerkinPElmcr I.;?-13 infracord 

and I3eckman IR-1 ti spectrophotomctcr~, 

The magnetic :,uzccptihilities of the complc\e\ \vcrc 

determined on ;I Gouy halance at room temperature 

bith ;I glass tube calihl-ated fol- diamagnetim. 

To an alcoholic solution of 0.02 mol of chalkone. 
\vah addcc! an aqueous wlution ol‘ 0.04 mol wdium 

hydroxide \vith 4lahing. An! sodiuni wit precipitated 

during the reaction \va\ &solved hv :iclding v~iall 

quantit! of water. To this Ired wlution of diwdium 

chalkonatc, \v;I\ added. with vigor-ous shaking 0.07 mol 

of nickel chaloridc in minimum quantity of water. The 

complex precipitated M’;I\ filtered washed thoroughly 

\\ith watw then with alcohol and dried hct\xccn IOj 
and I IO1 c. 

Results and Discussion 

The powdered complex u a\ then whjcctecl to \oshlet 

extraction using qclohe\anc. The complcs W;I\ then 

dried at 105-I 10’ C. 

Instead of repeating the method of Tsumaki t’t cd.“. 
L\ e have extended the method of lxcparing aldchydnto 

complcxc\“’ to the \> nthe5is of niclicl( II) challanato 

comple~e5. An aqucou~ alcoholic solution of &odium 

chalkonatc on \h:rliinf with an aqiw~~i~ solution of 

nickel chloride \ ields dark t-cd tc) hro\\ni\h red colou~-cd 

complcscs. 

Nickel in the complcxe, \V;IS dctcrmincd gravi- 

metrically R\ dimethyl glyosimate. Carbon and h\dro- 

The clcmcntal anal)& oh!aincd for theye complcxcs 

ago-ee ~cll with the l’ormulat.ion of I : I t!ix complex\ 

(Table I). ‘The insoluhilit! of thew comple\es in most 

of the common organic what\ accpt fev,. \,i,-., D&IF. 
pyridinc. DklSO. makes our effort\ to determine the 

molecular ncight\ futile. 

I.ig. No. /; Ni <‘; H yen in 
B.h‘i. 

\ (C,,H,,O,)Ni. Hz0 

Vl (C1,H1z,O1)Ni. H,O 

VII (C,,H,,CIO,)Ni. H,O 

VIII (C,,H,C10,)Ni~H20 

IX (C,,H,,ClO,)Ni.HzO 

X (C,,H,CI,O,)Ni~ H,O 

XI (C,,H,,O,)Ni H,O 

XII (C,,H,,CIO,)Ni.HzO 

” Values in parentheses are calculated values. 



The molar conductance values obtained for - 1 O-‘M 
solutions are too small to account for any dissociation 
of the complexes in DMF. Hence these may be looked 
upon as non-electrolytes. 

The magnetic moments obtained at room tempera- 
ture for these nickel(I1) complexes are listed in Table 1. 
The /du,,, values fall in the range of 3.16 to 3.Y7 BM. 
The theory predicts that. because of the high orbital 
contribution to the magnetic moments. the nickel(I1) 
in tetrahedral environment sho\vs moments in the 
range of 3.5 to 4.2 BM”. It ma!. therefore, be con- 
cluded that nickel(II) has tetrahedral environment in 
these complexes. 

Electronic Spectra 

The electronic spectra of nickel(lI) complexes under- 
present investigation display two bands in the hlO- 
630 nm. region. It is documented in the literature th;lt 
tetrahedral nickel(I1) complexes sho\v high intcnsitb 
bands in the regions 600-700 and I350-1300 nm”. 
The observed high intensity of the band in the region 
(110 to 630 nm and the absence of the band arround 
400 nm have made us to conclude that nickel(lI) ma> 
have in these complexes a tetrahedral configuration. 
The high intensity band in the above region is ascribed 
to 3T,(F)+3T1(P) transition. The splitting observed 
in this band may be due to the spin orbit coupling. 

InftYired Spemr 
The infi-ared frequencies of the ligands and their 

nickel(II) complexes are systematised. respectively. in 
Tables II and III. 

It is well established that the hydi-ogen bonding 
reflects on the weakening and broadening of the band 
and shifts it to the lowei- frequency’*. depending on 
the strength of the bond. In all the spectra of the 
ligands, we observe a broad weak band around 2650 
cm-’ and is attributed to the into-amolecular hydrogen 
bonded -OH. This band is absent in benzalaceto- 
phenone and benzylideneaniline. In addition to this 
band we notice a medium intensity broad band in the 
region 3300-3200 cm-’ and is ascribed to the inter- 
molecular hydrogen bonded -OH on analogy with the 
intermolecular hydrogen bonded -OH of aldoximes13. 
The absence of this band in 2-methoxy-?‘-hydroxy- 
S’-methyl and 2-methoxy- 2’-hydroxy-S’-chloro-chal- 
kones confirms the assignment. 

CH=HC 

In the complexes the band around 2650 cm-’ dis- 
appears. and in the place of 3300-3200 cm-’ medium 
intcnsitv band. we obscr\e ;I sharp- broad band in the 
region 3400-3350 cn-‘. The free hydi-ox? group and \V;P 
tcr of hydration gi\ e rise to a sharp narrow band in the 
region 35YOL33YO cm-‘. The drying of weighed sample 
for 7 to 3 hr at 120’ C dots not cause any decrease in 
the weight of the complex taken i’oi- the purpose. This 
indicates that the complexes do not contain any looseI) 
bound water molecule. The appearance of the broad 
band in the lower frequency region conveys that the 
complexes may contain water molecule coordinated to 
the metal ion. The removal of water at ele\jatcd tem- 
perature and consequent decomposition of the com- 
plexes confirm the above conclusion. 

The region prcscribcd for the tj(C=O) stretching 
is I700-I 0.50 cm’ I’. Thomson and Torkington” 
have shown that conjugation of C=O group with C=C 
results in shifting of the I~(C=O) to the lower fre- 
quencl. Dhal- and Gupta” ha\ e observed this band 
at 1665 cm-’ in chalkones. In these 2.2’-dihydroxq 
chalkones (V-XII). we observe an intense band in the 
region 1~~50-1639 cm-’ due to C=O stretch. The 
observed shift towards louver frequency may be due 
to hydrogen bonding or incrcasrd rcsonancc’i. Silvcp 
and Bovkin”. have also made the similar observa- 
tions. In these nickel(I1) complexes, we obsei-ve this 
band in the region 1(>3Y-l6116 cm-‘. The shift towards 
the lower l’l-equenc! may be interpreted as a conse- 
quencc of coordination of C=O group to the nickel(I1) 
through oxygen. This results in the lowering of the 
bend order. A high intensity band observed in the 
!-ceion lh25--I 5YS cm-‘. c both in the ligands and the 
complexes is ascribed to the ethylenic double bond 
conjugated to the aromatic system in view of the pre- 
vious assignments’“. “. The medium to high intensity 
bands appearing in the region 1580-1360 cm-’ are 
assigned to the aromatic C=C stretching vibrations. 

The high intensity band in the region 1280-l 265 cm-’ 
is attributed to the phenolic C-O vibration in view of 
the previous assignments’“. In the complexes this band 
is found in the region 13251295 cm-‘. This proves 
that the hydl-oxy groups are involved in the bond for- 
mation. 

With the help of magnetic, electronic and infrared 
spectral data it may he suggested that nickel(I1) has 
coordination number four in these complexes. The 
construction of the model for the complexes indicates 
that the monomeric structure involves much steric 
hinderence as the ligand molecule has to attach itself 
to the one and the same metal ion through all its co- 
ordinating sites. The low solubility of the complexes 
in the common organic solvents makes one to suggest 
an extended polymeric chain structure rather than a 
monomeric or dimeric structure. 

In view of these observations we propose the follow- 
ing extended polymeric structure for the complexes in &))- HC=HC’ R’ 
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