
Chapter 3 

Synthesis and mesomorphic properties of 

(i)  Bis [l- (4"-n-alkylbipheny1)-3- (pheny1)- 
propane- l,3-dionato]palladium(II) 

complexes 

(ii) 1- (4"-n- Alkyloxybip heny1)-3- (p heny1)- 
propane- 1 ,J-diones and their 

copper (11) complexes 
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3.1 A brief account of the mesomorphic properties of met- 
a110 P-diketonates containing a biphenyl moiety 

p-I>iltcl,o~ic*s forrri llat I ) i ~ - l i g i ~ 1 1 ( 1  ( :OIIII)~(~X('S wit11 a variety of metals viz., Ni, Pd, Cu 

etc., whicll can take up scluarc: planar g(\o~~ict,ries. Giroud and Billard' and Ohta 

et ~ 1 . ~ 9 ~  Ilavc reporlctl a nlllnl)c.r of col)l)or f3-tlikctonatcs derived from ligands con- 

taining phenyl units, viz., bis[l,3-di(l~-r~-alkylpl~enyl)propane-l,3-dionato]copper(I1) 

(3.a). These ~nolecules have so~newl~nb disc-like or plate-like shape rather than rod- 

like shape. They exhibited either coluninar or discotic lamellar phases depending 

on tlic. 1111ll1l)cr of chai~ls at1,acllcd l,o bllc: central core. Many such examples are in 

the li tcrat lire and thesc as well as a sosics of mesomorphic bis[l-(4'-n-alkylpheny1)- 

3-(4'-1i-aIkyloxypher1yl)prol~a.11c-l ,3-tliorlato]cor)~)er(II) cornplexes syrithesised by the 

author,' have already beell discussed i l l  the previous chapter. 

Wljcw a ~)llcnyl ring W R S  roi)lac.(~l I)y a I)il)lie11yI lnoicty in the ligand, the na- 

turc: of tIi(. ~ncsopllasc~ cxl~il~il~c~cl t)y 1,Ilc. c.olrll)lexes was completely different. This 

is clue* to ttlle cliar~gc~ i l l  t l ~o  11101(~.11lilr s l l i ~ l ) ~  from disc-like to rod-like structure. 

The first P-diketonato mctal complex contailling a biphenyl moiety was reported by 

Chantlrasckhar et  aL5 'l'hc conipot~lltls investigated were bis[l-(p-n-decylbiplieny1)- 

3-(p-lnet tiyloxyphenyl)prol)a~ie- l,3- tlior~af,o]col)l>er(II) (3. b), and the corresponding 

ethyloxy tlcv.ivativc. They cx11il)it c:tl a ~rlo~lol,~-ol)ic nernatic phase and these were the 

first c-xat~ll)l(-s of ~>aran~ag~lc*l.ic. ~ l c ~ r , ~ i r l . i c -  liq~ricl c.rystals. They have also synthesised6 

and st,r~cliccl t,he effccl of clilft~t~cnt, sul)sltit,r~crrts on the phenyl ring for the mesophase 

formcd without altering the chain Icngth 011 biphenyl moiety in 3.b. All these 

con\l)lc~xcs c~xliibitcul a ~ilonol~ropic ~ i ( * ~ l l i l t , i ( .  111~sopllase. 'l'liey have also reported 

magncktic, dielectric and clcr tron ~>aran~agnc.t,ic resonance measurements of these 

C O I I I I ) I ( \ X ( H .  





Plate 3.1: 'l'he phase of complex 3.h.5 at 200°C. 
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Sadashiva et aL7 have investigated a series of bis[l-(p-n-alkylbipheny1)-3-(phe- 

n ~ l ) ~ r o ~ a n e -  1 ,3-dionato]copper(II) (3.c), and some related compounds. They have 

also reported some ~alladium(I1) complexes with certain p-substituents on the phe- 

nyl ring. Once again all these complexes exhibited a metastable nematic phase. 

Some of the ligands used to prepare these complexes were also found to be meso- 

geliic. Olita et ala8 have reportcd a scrics of l~is[l-(~~-ri-alkyloxybil,lieny1)-3-(ri- 

alky1)propane-l,3-dionato]copper(II) complexes (3.d). Here, it can be seen that 

one of the phenyl rings has been replaced by a simple alkyl chain. All these com- 

plexes were found to be nematogenic. The ligands exhibited smectic A phase. The 

complexes substituted with shorter chains showed enantiotropic nematic whereas 

the complexes with longer chains exhibited monotropic nematic mesophase. They 

have stated "this monotropic nematic mesophase exhibits helical formation which 

can be thought to be extremely close to discotic columnar mesophase." These 

results were in contrast to those observed for bis[(p-n-alkyloxybipheny1)-butane- 

1,3-dionatojcopper(I1) complexes.g These complexes exhibited rectangular ordered 

colurnnar (L),,) mesornorphisr~~. I11 order to explain sucli a behaviour they argued 

that, in the case of 3.d, the steric hindrance on both sides of the molecule towards 

the neighbouring molecules may cause disturbance in the arrangement of ~~iolecules 

to change the mesophase from D,, to nematic. 

Sadashiva et al.1° have reported a series of bis[l-(p-n-dodecylbipheny1)-3-(p- 

substituted bipheny1)propane-1,3-dionato]copper(II) complexes. Some of them ex- 

hibited an enantiotropic nematic mesophase; a few of the intermediate 1,3-diketones 

were also mesomorphic. A4uhlberger and Haase" have investigated a series of bis(1- 

[4- (traits -4- alkylcyclohexyl)phenyl] -3- alkylpropane -1,3- dionato)copper(II) com- 

plexcs. Again most of them exhibited a monotropic ~icmatic ~ncsophase. Thus, it 
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is clear that even the redlrction of ollcS of tllc phenyl rings to a cyclohexyl ring in 

bipllc*~ryl r~loict~y did 11ot ;~ITc.c.b t l ~ :  I I ; I ~ ~ I I ~ ~  of the mesophase of the complexes. 

Tllo~ripson et a1.12 have reported a ~iumber of copper(I1) complexes of P-diketones 

contair~i~ig a biphenyl nioic.t,y, which arc sitnilar to the complexes reported previously 

by Ci~a~ltlrasekhar et 'rile former studietl the effect of molecular shape on the 

rnesol)Irilsc~ bypcs ant1 t~-;l~isit~io~i tcr~rl)crat,rt~.t.s. Most of the complexes exhibited a 

nenlatic ~)l~asca. Sotlic. of b l l c ~  lipn(ls ~ l sc~ l  wort* also found to be mesogenic. Later, 

Tho~~ll)sotr cl  ~l.~%tutlicd Ill(: elli:c.t, of ~)osit,ior~ of a polar substituent on mesomor- 

phic hcliaviour of some col>l>er(II) co~rll)lcxc.s of P- diketones. Thompson et al.14 have 

investigatetl bis[l-(4'-dccylbi~~~1e1iyl-4-yl)-:l-(4'-uorobiphenyl-4-yl)propane-l,3- dio- 

nato]col>pcr(II) and a series of copl>cr(Il) corill>lexes of 1-biphenyl-3-phenylpropane- 

1,3-diolrc and 1,3-di(bil>hcnyl)j,rol)an('- 1 ,:I-clior~e, incorporated with polar terminal 

s u b ~ t ~ i l ~ ~ ~ c * ~ ~ l ~ s  vi:., Ijr ,  (IF:, i ~ r l t l  (IN or1 t.11c ~)llc*rryl and biphenyl units respectively. 

Here, the ligands used lhcrriselves wc-rcl mesogenic. They observed that many of 

the complexes containing polar suhstit,ucnt,s sliow enhanced smectic character when 

collll>arc>cl with tllcir ~lot~-l)oli~r a11alogr1c.s. 'l'licy have attributed the enharice~rient 

of slnc\c.tic cl~aract~c~t. in suc.11 co~rlpor~~~cls to l,llc polarity of the substituents which 

incrci~sc.~ l,lr(> lateral i ~ ~ t ~ c ~ r i i ( . t ~ i o ~ ~ ~  1)c.t wc*c>~r I 4 I l c -  ~riolecules leading to a layered arrange- 

melit. 

A part from metal lo P-tli kctoliatcs, t , l r ( ~ ~ . ( *  are some other examples of mesogenic 

metal cornl)lexes which also co~~t ,a i~i  a I)il)lr(~~iyl n~oiety. Bruce et nl.15 have reported 

a nu~ i rbc~  of such 1nd,a1 conil)lexes (:l.e), c o ~ ~ t a i ~ ~ i n g  different metal atoms vit., Pd, 

Pt,  It11 i ~ l ~ c l  Au. 'i'lrose cornjtlcxc% worcb cl(l~.ivc~tl frorn different niesogerlic orgarlic 

liga~rcls COII  t.iti11ir1g of i l  I>i  l ) l ~ c b r ~ , y l  ~~loic*t,y. 'I'lrc. complexes exhibited nematic and a 

varicl,y of s~rlc>ctic ~)l~asc.s i n  tell(* t.cv~~l)c$rat~trrc rarige 60-200°C. 



C I 

I 
L-M-L 

I 
M = Pd, P t  



3.2 Results and discussion 

As already mentioned, a series of bis[l-(4"-n-alkylbipl~enyl)-3-(phenyl)propane-1,3- 

dionato]copper(II) complexes (3.c), were reported exhibiting a monotropic nematic 

phase.7 In order to study the effect of different metal atoms on the nature of 

mesophase formed, a series of bis[l-(4"-n-alkylbiphenyl)-3-(pheny1)propane-1 ,3-dio- 

nato]palladium(II) complexes (3.f), were prepared. All these complexes also showed 

a monotropic nematic phase though the melting pqints were higher. 

It is a usual practice to compare the effect of alkyl, alkyloxy and alkanoyloxy 

substi tuents on the nature of tlie ~riesopliase. 111 all tfie aljove corripounds [3.c 

and 3.f], the substitution on biphenyl ring was alkyl chain. Hence the correspond- 

ing alkyloxy derivatives, namely 1-(4"-n-alkyloxybipheny1)-3-(pheny1)propane- 1,3- 

diones (34) )  and their copper(I1) complexes, (3. h) were prepared. 

When an attempt was made to synthesise the correspondi~ig alkanoyloxy deriva- 

tives ie. ,l-(4"-n -alkanoyloxybiphenyl)-3- (pheny1)propane - 1,3- diones, from 1-(4"- 

l~ydroxybiyhenyl)-3-(plie1iyl)propa1e-1,3-dio1ie, in addition to plieriolic -011 the eno- 

lic -OH group also got acylated. So the products were l-(41'-n-alkanoyloxybiphenyl)- 

3-(ti-a1 ka11oyloxy)-3-(~~l1etiyl)-2-1)ro~)~n(:- I -OIICS, and a.11 t licsc diacylatcd collil,oulids 

themselves were mesomorphic and these have been discussed i n  chapter 5. 

4-n-Alkyl-4'-acetylbiphenyls and methyl benzoate were prepared following the 

standard procedures16 and these are schematically shown in figure 3.1. 4-n-Alkyl-4': 

acetyl biphenyls were condensed with methyl benzoate, in the presence of sodium hy- 

dride using 1, 2- dimethoxyethane as a solvent, to get the ligand 1-( 4" -n- alkylbiphe- 

ny1)-3-(pheny1)-propane-1,3-cliones. Palladium complexes of these ligands were syn- 

thesised by rcfluxing them with pallatli~illl cl~lori<le in tlry acetoliit,rilc usi~ig potas- 
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Figure 3.1 



siurri carborlate as a base. Schclliatic. t.cl)rcscntation of the reactions sequence is 

shown i l l  iigure 3.2. 

'I'lic lratisition tc~riperalrlres for tlic aljove palladium complexes 3.f, are given 

in tal)lc 3. I . Cotnpor~l~ tl 3.f. 1 wiis li)~lll(l 10 I)(; nori-mesomorphic whereas the rest 

werc ill1 r~ic*sogcnic. 'l'liey cxliibitotl ii rlio~~otropic nematic mesophase. Because of 

tlieir Iligl~ ~ l i~ l t i ng  poilll,~, ill1 I ,~ Ic s ( :  C ~ I I I ~ I C X C S  start deco~iiposing as they reach tlieir 

melting temperature. As can be seen l'rorn table 3.1, all the homologues supercooled 

to exl~il)it ii ~riesol>li;tsc:. 'l'lic llerilatic phase exhibited by these complexes showed 

a schlicren texture. Because of the tllcrr~ial ilistability, the enthalpies of transitions 

coul(1 1101 I)(. 1rlc;lsrll.c~tl for l*llcwc c0llll)olllltls. 

Syl~l.l~c*l~ic. rout,(. fill. 4-1i-i11kyloxy-/1'-;1c.c~I~yll)i1>l1enyls starting from 4 - hydroxybi- 

pheriyl is sllown in figurc 3.3. 'rlic rc:qrtirtxl P-cliketones, l-(4"-n-alkyloxybipheny1)-3- 

(pheny1)propane-l,3-tliones and thc: copper( I I )  complexes of these P-diketones were 

prepared following tllc scliculc sllowli i l l  figurc 3.4. Most of these ligands as well as 

their c.ol)l)ol. corn~>lexts wcnrc I'oul~tl bo I) (@ 11 ~osogcnic. 

r 1 1 Ilc tra~isition ( ,et l l l)~ral~~~res i111~l ('11 t,Iiall)i(:s of transitions for l-(4"-n-alkyloxybi- 

plict1yl)-3-(1)11cnyl)1)ro~);~11c- I ,:!-diotlc>s arc! givcti iri table 3.2. As can be seen frorri tlie 

table, all tlicse P-dikctoncs except tlit: cor111)ound 3.g.1, are found to be mesogenic. 

Colril)o~it~ls 3.g.2 ar1(1 3.g.3 ilrca rrio~iot,rol)i(~ wllile the remaining are enantiotropic. 

They cxllil~il a focal-corlic: bexture clia~.ac.l,c~rist~ic of srnectic A phase with a range of 

aboril, 20" 1;)r 11igllc.r I~otllolog~tc-s. SOIII(* of 1.11(1 l~ori~ologues show a crystal -+ crystal 

r 1 tral~sil~iol~ iIs wcU. I I I C  tlsc- I,l~c~r~riiogt~;l~~~ 1 ; ~  c.ori~j)ound 3.g.7 is shown in figure 3.5. 

A sitliil;11. series or P-clikct,oric:s wc*rcb rcy)ortcd by Sadashiva et al.17, wlierr: the 

substittttio~l on 11il)hcnyl rlioiet,y 1)cirig ri-illkyl instead of n-alkyloxy chain. They 

I>clol~g to it scv.ic.s of 1-(4"-11-i1ll~ylI~i~~l1c~r1~yl)-~~-(~~l1c~r1yl)~~rop~t1~-l,~~-dio1ies. Il(.rc., the 



1,2-Dimet hoxyethane I "'" 

Figure 3.2 



Table 3.1 

Transition temperatures ( O C )  and enthalpics of transitions (kcal/mol) for 

bis[l-(4~n-alkylbiphenyl)-3-(phenyl)propane-l,3-dionato]palladium(II) , 
3.f 

Compound n C N I 
number 

3.f.l 4 . 244.0 - 

3.f.2 5 . 254.0 ( 147.0 ) . 

3.f.3 6 . 230.0 ( 157.5 ) . 

3.f.4 7 . 230.5 ( 172.0 ) . 

3.f.5 8 . 214.0 ( 167.0 ) . 

3.f.6 9 . 209.0 ( 167.5 ) . 

3.f.7 10 . 203.5 ( 156.5 ) . 

3.f.8 11 . 194.0 ( 159.5 ) . 

3.f.9 12 . 194.5 ( 153.0 ) . 

Since the compounds begin to decompose at melting points, it was not possible to 

calculate enthalpies. 
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Table 3.2 

Transition temperatures (OC) and enthalpies of transitions (kcal/mol) for 

1-(411-n-alkyloxybiphenyl)-3-(phenyl)propane-1,3-dione, 

3 4  

Compound n C s A I 
number 

3.g.l 2 . 1a5.5 - 
7.99 

3.g.2 3 139.0 (. 
9-94 

34.3 4 135-5 (. 135.0) 
84 91 1.03 

34.4 5 . 128.0 . 133.5 . 
7.74 1.04 

34.5 6 . 124.0 . 135.0 . 
8.05 1.10 

3.g.6 7+ . 121.5 . 134.5 . 
7.93 1.13 

34.7 8+ . 120.0 . 136.0 . 
8.05 1.21 

3.g.8 9 . 115.5 . 135.5 . 
10.98 1.30 

3.g.9 10+ . 116.5 . 136.5 . 
8.25 1.30 

3.g.10 11 . 118.5 . 136.5 . 
12.61 1.40 

3.g.11 12 . 116.5 . 136.0 . 
13.05 1.33 

+Co~i l~ounds  3.g.6, 3.g.7 and 34.9 have crystal -+ crystal tralisitior~s at 90.0°C (1.61 

kcallmol), 87.0°C (1.31 kcal/mol) and 107.0°C (2.53 kcallmol) respectively. 
*Enthalpy could not be measured due to onset of crystallisation. 





lower Iiorrlologues cxl~il)it,c~tl a. tic~rliatic. i ~ i  a(l(lkion to smectic A phase and from n- 

octyl Ilotllologue O I ~ W ~ I I . ( ~ S  bll(- ~ic~uni~l,ic. I ) I I R S ( -  disappeared completely. The melting 

points as well as clearing points of l,l~esc colllpounds are considerably lower when 

compared with the corresponding alkyloxy derivatives, 3.g . 

Tllo graphic represcntatio~i of the tra.~~sitio~l temperatures as a function of alkyl 

cha.it~ I(:llgl8l~ for the P-tlikol,or~os :I.g, is sllowll i l l  figure 3.6. It can be seen frorn the 

plot t11a.t 1,11c: SA + I tratlsition poi111,s follow a smooth curve. 

' ~ ' I I ( -  tral~si tion tell~l)cr;~ turcs atltl c*l~tl~all~ies of transitions for bis[l-(4"-n-alkyl- 

oxybiplienyl)-3-(phenyl)propane-1,3-~lio1~ato]copper(EI) chelates are given in table 

3.3. A11 tl~c:sc col)po~. col~ll)l(:xes, excc-l)t tllc corripound 3.h.1, are mesogenic and 

exhibit ;t nlonotropic nc~riabic 111iasc. A tyl)ici\l tcxture of this phase shown by these 

conil)o~~r~tls is givc:ti i l l  plat(* 4 .1 .  As C;III I ) ( -  scbc-ll rrom the table, the thermal stability 

of tllc- rllt~sol)tl;lse goiBs olr ( I~~(~ I~ ( : ;Ls~ I I~ ,  a1011g I , I I ( -  ll~~nologous series. Since the enthalpy 

a ~ ~ o ~ i i ~ b ~ t l  wit11 tllc c.llat~gc. N + I is v c ~ y  sllli~ll, the same could not be deterrriirled. 

Apart fro111 rnesomorpl~isni,   no st of tlleni exhibit polymorphism as well. Here, the 

tralisi biorl tclril)cral,uros arcg cotlil>ara l,i vc:ly 11 igllor t lian those reported for bis(1-(4"-11- 

alkyll~i~~l~c1~yl)-3-(~~11~~11yl)~~1~o~~;111~~- I , ~ l - ( l i o ~ ~ i ~ l , o ] ( ~ o ~ ) ~ ) ~ r ( I I )  co~n~~lexes', wliicli exliibit 

a n~o~lol,~.opic nematic I I ~ c s ~ I ) ~ I ~ s ~ * .  

A plot of trarisitiot~ tc.llil)cratr~rc:s vorsus tlie number of carbon atoms for the 

series 3.11, is shown in figurc 3.7. I t  is seen that there is a decrease of N + I 

transibion t(:nlperaturc as  blio (:haill is lct~lgtllclled and these points lie on a smooth 

curve. 

I : o c I ~ s i o n ,  I o l o w i  o I I i t .  All the palladiurn(I1) COIII- 

p1exc.s of scv*ic:s 3.f, ill'(' ~~lc*sogc-~~ic. 'I'llcy c l x l l i l ~ i t  a monotropic nematic phase. All 

theso c.oml)loxes tlc:cor~il)osc~ as bllc~y I-(*;I(.II Illcir rnelting points. But, the corre- 



Number of carbon atoms in the alkyl chain 

Figure 3.6: A plot of the transition temperatures versus the number of carbon 

atoms in the alkyl chain for series 3.g. 



Table 3.3 

Transition temperatures (OC) and ent halpies of transit ions (kcal/mol) for 

bis[l-(4"-n-alkyloxybiphenyl)-3-(phenyl)propane-l,3-dionato]copper(II), 

3.h 

Compound n C 1 C N I 
number 

3.h.l 4 . 238.0 . 263.0 - 
1.39 8.66 

3.h.2 5 . 229.0 . 260.5 ( 225.5) . 
2.32 11.82 

3.h.3 6 . 255.5 ( 217.5 ) . 
15.79 

3.h.4 7 . 247.0 ( 208.0 ) . 
15.51 

3.h.5 8 . 132.5 . 23.5.0 ( 202.5 ) . 
2.0 15.67 

3.11.6 9 . 222.0 ( 195.5 ) . 
15.97 

3.11.7 10+ . 144.5 . 207.0 ( 189.0)* . 
1.41 11.43 

3.h.8 11+ . 187.0 . 197.0 ( 183.0 )* . 
1.93 9.12 

3.h.9 12+ . 172.0 . 195.0 ( 177.0)' . 
1.36 7 . 7  

+Compounds 3.h.7, 3.h.8 and 3.h.9 have crystal -t crystal transitions at 120.5OC 

(1.0 kcal/mol), 133.0°C (2.69 kcal/mol) and 144.5"C (2.36 kcal/mol) respectively. 

'Mesophase is highly unstable due to onset of crystallisation. 
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Figure 3.7: A plot of the transition temperatures versus the number of carbon 

atoms in the alkyl chain for series 3.h. 



spontlillg col)per(ll) c.o~nl)lt~xc~s are tl~c-r~~lally stable and exhibit a nematic phase. 

The @-dikebones of scrics 3 4 ,  arc mcsogcnic and exhibit only smectic A phase. The 

coppc*r( l I )  col~iplexes of l,l~is sc.ries arc- ~ic*~lliif,ogenic like their corresponding alkyl 

deriviileivt.~s. Ijut i l l  1 , I 1 ( 8  Iiif81,c*r ci\scn, 1,11(% ligii~~tls exhibited both nematic as well as 

smeclic A pliases. 

3.3 Experimental 

All Ill(- rc'cl~lil.cd 4-1i-i~lkyl-~~-i1(~~tyll)i~)l1~~11yl~ wcle prepared following the standard 

proct~tlr~rcs.~Vhus,  t)ipl~(:~~yl was l,r(:itl.c~l will1 fseshly distilled n-alkanoyl chlorides 

(l;'riccl(*l-(:~.i~Sls reaction), wl~icl i  gilv(* bllc: respective 4-n-alkanoylbiphenyls. 'I'hese 

compounds were reduced by a Huang-Minlon modification of Wolff-Kishner reduc- 

tion, to givc llie corrc~sl)o~ltli~lg 4-li-alkyll)il)Irc~11yls. Final acylaiion was carried out 

using acctyl chloridc a~rd alnnliniuln trichloritlc under Friedel-Crafts reaction condi- 

~ ~ O I I S  I*( )  i i fV01*(1  111~ r(v111i1xvI ~ I - I I - ~ I I I < ~ I - ~ I ~ - ~ I ( ~ ( ~ I ~ Y I I ) ~ ~ ) I I C I ~ ~ I S .  All lliese cotl lpo~trd~ have 

bee11 c.llilrilc.t,erised by 1,lloil. ~)l~ysic.al c.o~~sbillll.s i\s well as spectral data. The observed 

clearing poit~ts of llic~sc c o ~ ~ ~ l ) o ~ ~ ~ ~ t l s  I I ~ I V O  I ) ( I ( > I I  giver1 in table 3.4. 

111 a 100 nil two-trcckcd rouii<l I,oll.o111 flask fitted with a reflux condenser and a 

nitrogcl~ i11lc:t 1uI)c was ~)lacctl a I ~ I ~ X ~ , I I S ( :  oS 4-11-octyl-4'-acetylhiphenyl (3.08 g, 0.01 

mol) ii.lld 111(~1,liyl l)e~lzoa.t(~ ( I  .:JG g ,  0.01 11101) i l l  dry 1,2-dimethoxyethane (60 ml). 

This was stirred r~iagtictically and sodiu~ii Iiydride (0.8 g, 0.02 mol, 60% in paraffin 

oil) was adcled and lllc ri~ixture refluxcd for four hours and cooled. Ice cold dilute 

liytll.oc.lllo~.ic. acid (20 1111) WAS i~(l(l( '(l i l ~ l ( l  1,11(* liiixture extracted wit11 cliloroforni 

(2x100 1111). 'l'lle & ) ~ l i l ) i ~ ~ c ~ t l  c.l~lorofor~~~ solrltio~~ was washed with water (3x100 rril) 

ant1 c l l . i c * ( l  ( N ~ I ~ S O ~ ) .  Itc1111ovi1l of solvc*~~I. ; I I I ( ~  c.l~l~or~iat,ogr;l~)lly of Ilto ~~csitlrlta ga.vc: 



Table 3.4 

Physical constants for 4-n-alkyl-4'-acetylbiphenyls, 

CnH2n+1 .Ph.Ph.COCH3 

n Observed Reported Reference 
clearing points (OC) clearing points ( O C )  

4 92.5 93.0 18 

5 82.0 77.0 18 

6 84.0 85.5 18 

7 83.0 84.5 18 

8 85.0 86.5 18 

9 84.0 85.0 18 

10 90.5 

11 90.0 

12 94.5 



r l  a pa.lv yollow ~)rotluc.l~. I llis was c.rysl.i~.llisc-tl from acetonitrile to constant melting 

point. Yield, 2.25 g, (54%); 11i.p. '30.511C. (1leportedl7 m.p. 90.0°C). 

Tllc pllysical conslal~ls ol' tlie otllcl- l-(4t'-n-alkylbiphenyl)-3-(phenyl)propane- 

1,3-dior~es a.re given i t 1  t,d,lc 3.5. 

A I I I ~ X ~ , I I I ~ *  of l-(4t1-~~-o~~~~yll~i~~l~~~~~~yl)-~~-(~~l~~~~~yl)~~ropa~~e-l,3-dio~ie (0.824 g, 2 

mnlol), ~>a.llatliu~n cliloridc: (0.1'35 g, 1.1 ~lllriol), anhydrous potassium carbonate 

(0.1 11 g, :I lnrnol) alitl dry acctollitrilc (40 1111) was stirred and refluxed for eigli- 

tee11 Ilol~rs, cooled a~ld  filterctl. 'I'hc yellow precipitate was collected, dissolved in 

chlorofo1.111 (150 ~ n l ) ,  waslic:cl wit11 wabcr (3 x 100 ml) and dried (Na2S04). Removal 

of solvc:lll, R I I ~  crystallisatiotl o f  ~ I I C  ~.(*si(lt~cx fro111 butan-2-one gave greenish yellow 

crysta.1~ of tllc desirccl co~l~l>lcx. 

Yiclcl, 0.430 g, (46%); 111.1). 214.0°C; IR I),,,: 2920, 2850, 1610, 1520, 1385 and 

760 (.III-'; I IV-Vis X""'""(r): ltL(lI~ 37'3 (:17,1 OO), 325 (53,800), 242 (51,000); NMll 6: 0.9 

(t,  611, 2x-('lh), I .O-2.0 (in, 2/11], 12x-(:112), 2.50-2.82 (t,  4H, 2xarCH2), 6.82 (s, 

2H, '2x-(.!=(:U), 7.18 8.2 (111, 2611, at-U). 

r~ I I l c*  ~)l~ysic.;ll tlata of 1,110 ol,llel. l)is[l-(4"-11-alkyll)iplicnyl)-3- (pl1enyl)j~r01>at1e-1,3- 

di~~li\i~o]l)alli~cli~~ln(ll) c.oinl)l(-xcls ;ti.(* givcv~ I)c.low: 

Bis[l-(4~t-i~-butylbipl~ei~yl)-3-(pl~e~~yl)propane-l,3-dionato]palladium(II): 

E'iclcl, 44%; nl.1). 2/14.0°(:; IR Y,,,,,,.: 2920, 2850, 1610, 1510, 1380 and 760 crn-'; 

UV-Vis A ~ , ; ~ / ~ " 3  (0: :{7S (:Hi,!)OO), 325 (53,200), 242 (50,600); Nhlll 6: 0.96 ( t ,  611, 



Table 3.5 

Physical constants for l-(411-n-alkylbiphenyl)-3-(phenyl)propane- 1 )3-diones) 

CnH2n+1 .Ph.Ph.C0.CH2.C0.Ph 

n Observed m.p. ( O C )  Reported m.p. ( O C )  Reference 

4 118.0 118.0 17 

5 110.0 110.5 17 

6 92.0 93.0 17 

7 94.0 . 95.5 17 

8 90.0 90.0 17 

9 80.0 81.0 17 

10 66.5 67.0 17 

11 75.0 74.5 17 

12 71.0 72.0 17 
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2 ~ - C L ) ,  1.0-2.0 (m, 8H, 4x-CH2), 2.54-2.82 ( t ,  4H, 2xarC&), 6.82 ( s, 2H, 2 x 

-C=CH), 7.18-8.2 (m, 26H, arH). 

Anal. calcd. for C50H4604Pd, 

C, 73.49 ; H, 5.63 % 

Found: C, 73.20 ; H, 5.62 % . 

Bis[l- (4"-n-pentylbiphenyl)-3-(phenyl)propane-l,3-dionato]palladium(~~) : 

Yield, 51%; m.p. 254.OoC; IK v,,,: 2920, 2850, 1610, 1510, 1380 and 760crn-'; 

UV-Vis A",:,"'~ ( 6 ) :  378 (36,000), 326 (51,900), 241 (50,600); NMR 6: 0.94 (t ,  6H, 

2 x - C h ) ,  1.0-2.0 (m, 12H, 6x-C&), 2.54-2.82 (t ,  4H, 2xarC&), 6.89 (s, 2H, 2x -  

C=CB), 7.18-8.2 (m, 26H, arH). 

Anal. calcd. for C52H5004Pd, 

C, 73.89 ; 11, 5.92 % 

Found: C, 73.88 ; H, 6.29 % . 

Bis[l-(4"-n-hexylbiphenyl)-3-(phenyl)propane-l,3-dionato]palladium(II): 

Yicld, 47%; In.1). 230.0°C; I11 v,,,: 2950, 2850, 1610, 1510, 1380 and 760~111-*; 

UV-Vis ~Efi,"'~ ( 6 ) :  378 (37,500), 324 (54,200), 242 (52,400); NMR 6: 0.93 (t, 6H, 

2 ~ - C & ) ,  1.0-2.0 (m, 16H, 8 ~ - C & ) ,  2.5-2.8 (t,  4H, 2 x a r ~ & ) ,  6.85 (s, 2H, 2x-  

C=CB), 7.0-8.2 (m, 26H, arH). 

Anal. calcd. for C54H5404Pd, 

C, 74.27 ; H, 6.18 % 

Found: C, 74.32 ; H, 6.37 % . 
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Bis[l-(4"-n-heptylbipheny1)-3-(phenyl)propane-l,3-dionato]palladium(II): 

Yield, 45%; m.p. 230.5OC; IR urn,,: 2950, 2850, 1608, 1510, 1380 and 760 cm-'; 

UV-Vis ( 6 ) :  378 (37,400)) 325 (53,600), 242 (51,300); NMR 6: 0.92 (t,  6H, 

2 ~ - C & ) ,  1.0-2.0 (m, 20H, 10x-CH2), 2.51-2.8 ( t ,  4H, 2xarCE12), 6.83 (s, 2H, 2 x -  

C=CH), 7.2-8.2 (m, 26H, arH). 

Anal.calcd. for C56H5804Pd, 

C, 74.63 ; H, 6.44 % 

Found: C, 74.78 ; H, 6.52 % . 

Bis[l-(4"-n-nonylbiphe11y1)-3-(pl~enyl)propane-l,3-dionato]palladium(II): 

Yield, 53%; m.p. 209.0°C; IR urn,,: 2950, 2850, 1608, 1515, 1380 and 760 cm-'; 

UV-Vis AZ:l3 (6): 378 (37,200)) 325 (53,800), 241 (54,200); NMR 6: 0.89 ( t ,  6H, 

2 x - C L ) ,  1.0-2.0 (m, 28H, 14x-CH2), 2.5-2.8 ( t ,  4H, 2xarCH2), 6.83 (s, 2H, 2x -  

C=CU), 7.1-8.2 (m, 2611, arU). 

Anal. calcd. for C60116604Pd, 

C, 75.28 ; H, 6.90 % 

Foi~~id:  C, 75.12 ; 11, 6.98 % . 

Yield, 49%; m.p. 203.5"C; IR urn,,: 2950, 2850, 1610, 1515, 1380 and 760 cm-'; 

UV-Vis (6): 378 (36,400)) 325 (52,200), 242 (50,000); NMR 6: 0.88 (t,  6H, 

2 x - C L ) ,  1.0-2.0 (m, 32H, 16x-Ck12), 2.52-2.8 (t ,  4H, 2xarCH2), 6.83 (s, 2H, 2x -  

C=CU), 7.1-8.2 (111, 2611, aru) .  
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Anal. calcd. for C62H7004Pd, 

C, 75.57 ; H, 7.11 % 

Found: C, 75.22 ; . H, 7.18 % . 

Bis[l-( 4" -11- undecylbiphenyl) -3- (pheny1)propane -1,3- dionatolpalla- 

dium(I1): 

Yield, 46%; 1n.p. 194.0°C; IR v,,,,,: 2950, 2850, 1610, 1510, 1380 and 760 crn-'; 

uv -v i s  ( 6 ) :  378 (37,200), 326 (53,900), 242 (51,700); NMR 6:  0.87 (t, 6H, 

2x-C&), 1.0-2.0 (m, 36H, l8x-Cfi2), 2.5-2.8 (t,  4H, 2xarCH2), 6.81 (s, 2H, 2x-  

C = C I ) ,  7.1-8.2 (m, 26H, arH). 

Anal. calcd. for C64H7404Pd, 

C, 75.85 ; H, 7.30 % 

Found: C, 75.65 ; H, 7.38 % . 

Bis[l-( 4" -n- dodecylbiphenyl) -3- (pheny1)propane -1,3- dionatolpalla- 

dium(I1): 

Yield, 48%; m.p. 194.5"C; IR u,,,,,: 2950, 2850, 1610, 1510, 1380 and 760 crn-'; 

UV-Vis h ~ ~ ~ " 3  (c): 378 (36,000), 326 (52,100), 242 (50,100); NM11 6: 0.9 ( t ,  6H, 

2x-C&), 1.0-2.0 (m, 40H, 20x-CH2), 2.5-2.8 (t, 4H, 2xarCH2), 6.81 (s, 2H, 2x-  

C=CH), 7.1-8.2 (m, 26H, arH). 

Anal. calcd. for C66H7804Pd, 

C, 76.12 ; H, 7.49 % 

Found: C, 75.77 ; H, 7.59 % . 
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4-Hydroxybiphenyl (51.0 g, 0.3 mol) was placed in a 500 ml three-necked flask 

equipped with a pressure equalising separatory funnel, a mechanical stirrer and a 

reflux condenser. A solution of sodium hydroxide (12.8 g, 0.32 mol) in water (128 

ml) and ethyl alcohol (100 ml) was added to it. This mixture was stirred and 

dimethylsulphate (37.8 g, 0.3 mol) was added dropwise to it over a period of one 

liour. Then the reaction mixture was refluxed for one and half hours when a clear 

solution was obtained. This was cooled, the solid product so obtained was filtered, 

washed with water, dried and crystallised from ethyl alcohol. Yield, 54.2 g (80%); 

m.p. 89.0°C. (Reportedlg m.p. 91.0°C). 

In a 500 1111 three-necked flask fitted with a rnercury sealed stirrer, a 1)ressure 

equalising separatory funnel and a reflux condenser connected to water trap through 

anhydrous calcium chloride guard tube, was placed a mixture of 4 - methyloxybipl~e- 

nyl (18.4 g, 0.1 mol), anhydrous aluminium chloride (18.7 g, 0.14 mol) and carbon 

disulpliide (175 ml). This was cooled i11 an ice-bat11 arid while stirring freshly distilled 

acetyl chloride (7.8 g, 0.1 mol) was added dropwise to it. After the addition was 

complete tlie reaction mixture was stirred at 35°C for five hours arid then refluxed 

for one hour. After the removal of carbon disulphide, the residue was poured onto a 

mixture of ice arid concentrated hydrochloric acid. The solid formed was filtered and 

boiled with ether (50 ml) for fifteen minutes and the ethereal solution was decanted 

off. This operation was repeated thrice and then the ether insoluble portion was 

crystallised from iso-propanol. Yield, 14.7 g, (65%); m.p. 157.0°C. (Reportedzo m.p. 

156.5"C). 
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4-Hydroxy-4'-acetylbiplle11yl: 

A mixture of 4-methyloxy-4'-acetylbiphenyl (10.0 g, 0.044 mol), hydrobromic 

acid (48 %, 75 ml) and acetic acid (125 ml) was refluxed for sixteen hours. It was 

then poured into ice-cold water and the precipitate formed was filtered, washed with 

water and dried. The crude product so obtained was crystallised from ethyl alcohol. 

Yield, 8.9 g, (95%); m.p. 146.0°C. (Reported2' m.p. 146-147OC). 

4-n-Octyloxy-4'-acetylbiphenyl: 

A tl~ixl~urc of 4-hydroxy-4'-acctyl1)iplicnyl (4.24 g, 0.02 rriol), 11-octylbrorr~irlc 

(4.63g, 0.024 mol), potassium carbonate (8.28 g, 0.06 mol) and dry acetone (100 

1111) was refluxed for eiglitecn liours. Then the acetone was distilled off fro111 the 

reaction mixture and the residue poured onto a mixture of ice and concentrated hy- 

drocliloric acid and extracted with cliloroforrn (3x50 rnl). The cornbined cliloroforrii 

solution was washed with water (3x100 ml) and dried (Na2S04). The solvent was 

r o ~ t ~ o v ( ~ l  a11(1 t,11(> r(*si(lu(: wils c l i r ~ t ~ i ~ ~ t , o g ~ ~ ~ ~ ~ ~ l ~ ~ ~ c l .  '1'110 r(;quircd 111a.tcriaI so ol~lai~i(!cl 

was crystallised from iso-propanol. Yield, 4.8 g, (74%); m.p. 95.5OC. (Reported18 

m.p. 95.5OC). 

The physical constants of the other 4-n-alkyloxy-4'-acetylbiphenyls are given in 

table 3.6. 

In a 100 ml two-necked round bottom flask fitted with a reflux condenser and 

a nitrogen inlet tube, was placed a mixture of 4-n-octyloxy-4'-acetylbiphenyl (3.24 

g, 0.01 11101) and methyl benzoate (1.36 g, 0.01 mol) ir i  dry 1,2-dirnethoxyetliane 

(GO ml). This was stirred ~nagnetically and sodiurri hydride (0.8 g, 0.02 xnol, 60% 

in paraffin oil) was added and the mixture refluxed for four hours and cooled. Ice- 

col<l dilute liydrocliloric acid (20 ml) was a~lded ant1 the rnixttire extracted with 



Table 3.6 

Physical constants for 4-n-alkyloxy-4'-acetylbiphenyls, 

C,H2n+1 0.Ph.Ph.COCH3 

n Observed m.p. ( O C )  Reported m.p. ( O C )  Reference 

2 95.5 96.0 18 

3 107.5 107.0 18 

4 90.0 91.0 18 

5 90.0 90.0 18 

6 90.5 89.5 18 

7 95.0 95.5 18 

8 95.5 95.5 18 

9 105.0 104.0 18 

10 102.5 103.0 18 

11 108.0 109.0 22 

12 108.0 108.5 18 



clilorofor~n (2 x 100 ml). 'l'lie combined chlorofor~n solution was washed wi tll water 

(3x100 ml) and dried (Na2S04). Removal of solvent arid cliro~xiatograpliy of tlie 

residue gave a pale yellow product. This was crystallised from butan-1-01. 

Yield, 2.8 g, (65%); m.p. 120.0°C; IR urn,,: 2940, 2880, 1608, 1465, 1380, 1205, 

830 and 770 cm-'; NMR 6: 0.96 (t ,  3H, -C&), 1.0-2.0 (m, 12H, 6x-C&), 4.0 (t ,  

2H, arOCH2), 6.8 (s, lH, -C=CH), 7.0-8.2 (m, 13H, arH), 16.9 (s, lH ,  =C-OH). 

Anal. calcd. for C29H3203, 

C, 81.30 ; H, 7.47 % 

Found: C, 81.01 ; H, 7.48 % . 

The physical data of the other 1-(4"-n-alkyloxybipheny1)-3- (pheny1)propane-l,3- 

diones are given below: 

Yield, 71%; 11i.p. 125.5"C; I11 v,,,: 2940, 2860, 1610, 1520, 1460, 1380, 815 and 

765 cm-'; NhlR 6: 1.5 (t,  3H, - C L ) ,  4.2 (q,  2H, arOC&), 6.8 (s, lH ,  -C=CH), 

7.0-8.2 ( ~ n ,  13H, arH), 16.9 (s, lH, =C-OH). 

Anal. calccl. for C(23112003, 

C, 80.23 ; H, 5.81 % 

Found: C, 80.33 ; 11, 5.80 % . 

Yield, 67%; m.p. 139.0°C; IR v,,,: 2940, 2860, 1600, 1510, 1460,1380,1205,830 

alid 765 clii-'; Nh4Il 6: 1.1 ( t ,  311, -C&), 1.8 (111, 211, -CI12), 4.0 ( t ,  211, a.rOCU2), 

6.8 (s, IH, -C=CH), 7.0-8.2 (m. 13H, arH), 26.9 (s, lH, =C-OH). 
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Anal. ca.lcd. for C24112203, 

C, 80.44 ; H, 6.14 % 

Found: C,80.17; H , 6 . 1 7 % .  

1-(4"-11-Butyloxybiplie1iyl)-3-(pl1e~1yl)propane-l,3-dio11e: 

Yield, 69%; m.p. 135.5OC; IR v,,,: 2940, 2860, 1600, 1460, 1380, 1205, 830 

a.nd 765 cm-'; NMR 6: 1.0 (t,  3H, -CI&), 1.2-2.0 (m, 4H, 2x-CH2), 4.0 (t,  2H, 

arOCH2), 6.8 (s, lH, -C=CH), 7.0-8.2 (m, 13H, arH), 16.9 (s, lH ,  =C-OH). 

Anal. calcd. for C25H2403, 

C, 80.64 ; 11, 6.45 % 

Found: C, 80.52 ; H, 6.54 % . 

Yield, 63%; 11l.1). 128.0°C; IIt v,,,: 2940, 2860, 1605, 1465, 1380, 1205, 830 

and 765 cm-'; NMR 6: 1.0 (t,  3H, -CI&), 1.2-2.0 (m, 6H, 3x-CU2), 4.0 ( t ,  2H, 

arOCJJ2), 6.8 (s, 111, -C=CU), 7.0-8.2 (nl, 1311, aru) ,  16.9 (s, 111, =C-OH). 

Ar~al. calcd. for CzsI-Izs03, 

C, 80.82 ; H, 6.73 % 

Found: C, 80.40 ; H, 6.87 % . 

1-(4"-n-Hexyloxybiphenyl)-3-(phenyl)propane-l,3-dione: 

Yield, 70%; m.p. 124.0°C; IR v,,,: 2940, 2860, 1605, 1510, 1380, 1205, 830 

and 765 cm-'; NMR 6: 1.0 ( t ,  311, -CI&), 1.1-2.0 (m, 8H, 4x-CH2), 4.0 ( t ,  2H, 

arOCH2), 6.8 (s, lH, -C=CH), 7.0-8.2 (m, 13H, arH), 16.9 (s, lH,  =C-OH). 
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Anal. calcd. for C27H2803, 

C, 81.0 ; H, 7.0 % 

Found: C, 81.5 ; . H, 7.11 % . 

Yield, 65%; m.p. 121.5OC; IR urn,,: 2950, 2870, 1600, 1510, 1380, 1205, 830 

and 765 cm-'; NMR 6: 1.0 (t,  3H, - C b ) ,  1.1-2.0 (rn, 10H, 5x-CH2), 4.0 ( t ,  2H, 

arOCHz), 6.8 (s, lH, -C=CH), 7.0-8.2 (m, 13H, arH), 16.9 (s, lH,  =C-OH). 

Anal. calcd. for C28H3003, 

C, 81.15 ;, H, 7.24 % 

Found: C, 81.53 ; H, 7.37 % . 

1-(4"-n-Nonyloxybiphenyl)-3-(phenyl)propane-1,3-dione: 

Yield, 67%; m.p. 115.5OC; IR u,,,: 2950, 2880, 1605, 1465, 1380, 1205, 830 

and 765 cm-'; NMR 6: 1.0 ( t ,  3H, -C&), 1.0-2.0 (m, 14H, 7x-CH2), 4.0 ( t ,  2H, 

arOCU2), 6.8 (s, 111, -C=CU), 7.0-8.2 (111, 1311, arII), 16.9 (s, 111, =C-011). 

Anal. calcd. for C30113403, 

C, 81.44 ; H, 7.69 % 

Found: C, 81.17 ; H, 7.85 % . 

1- (4"-n-Decyloxybipl~enyl)-3-(phenyl) propane- l,3-dione: 

Yield, 73%; m.p. 116.5OC; IR urn,,: 2930, 2870, 1600, 1465, 1380, 1205, 830 

and 765 cm-'; NMR 6: 1.0 (t,  3H,  -C&), 1.1-2.0 (m, 16H, 8x-Ck12), 4.0 (t,  2H, 

a.rOCU2), 6.8 (s, 111, -C=CU), 7.0-8.2 (m, 1311, arll), 16.9 (s, 111, =C-OH). 



chapter 3 

Anal. calcd. for C31H3603, 

C, 81.57 ; 11, 7.89 % 

Found: C, 81.74 ; 11, 8.07 % . 

Yield, 66%; m.p. 118.5OC; IR v,,,: 2930, 2860, 1600, 1465, 1380, 1205, 830 

and 765 cm-'; NMR 6: 1.0 ( t ,  3H, - C b ) ,  1.1-2.0 (m, 18H, 9x-CH2), 4.0 ( t ,  2H, 

arOCH2), 6.8 (s, lH, -C=CH), 7.0-8.2 (m, 13H, arH), 16.9 (s, lH,  =C-OH). 

Anal. calcd. for C32H3803, 

C, 81.70 ; H, 8.08 % 

Found: C, 81.30 ; H, 8.25 % . 

1-(4"-n-Dodecyloxybiphenyl)-3-(phenyl)propane-1,3-dione: 

Yield, 68%; 1n.p. 116.5OC; I11 v,,,,: 2940, 2860, 1600, 1465, 1380, 1205, 830 

and 765 cm-'; NMR 6: 1.0 ( t ,  3H, -C&), 1.1-2.0 (m, 20H, lox-CH2), 4.0 (t,  2H, 

arOCH2), 6.8 (s, lH, -C=CH), 7.0-8.2 (rn, 13H, arH), 16.9 (s, lH, =C-OH). 

Anal. calctl. for C33114003, 

C, 81.81 ; H, 8.26 % 

Found: C, 81.52 ; H, 8.59 % . 

Bis[l-(4"-1~-octyloxybiphenyl)-3-(phenyl)propane-l,3-dionato] copper(I1): 

A mixture of 1-(4"-n-octyloxybip1~enyl)-3-(pheny1)proane- 1,3-dione (0.428 g, 1 

11111101) in tetrahydrofuran (5 ml), cupric chloride diliydrate (0.043 g, 0.5 rnmol) in 

ethyl alcohol (10 ml) and potassium hydroxide (0.056 g, lmmol) in ethyl alcohol (20 

rnl) was stirred for about four hours at roc.In temperature. The green precipitate 





for~~ied was filtered and waslied with ethyl alcohol. 'I'liis was dissolved it1 chlorofor~n 

(150 ml), washed with water (4x100 ml) and dried (Na2S04). Removal of solvent 

and crystallisation of the residue using butan-2-one afforded green shining crystals 

of the desired complex. 

Yield, 0.21 g, (46%); 1n.p. 235.0°C; I I t  vmax: 2930, 2870, 1600, 1530, 1485, 1385, 

1310, 1200, 825 and 770 cm-'; UV-Vis ~ ~ ~ ~ ~ ' 2  max (6): 365 (73,900), 316 (36,500), 264 

(31,800), 237 (36,800). 

Anal. calcd. for CsaIIsz06C~, 

C, 75.85 ; H, 6.75 % 

Found: C, 75.42 ; H, 6.82 % . 

The pliysical data of tlie otlier bis[l-(4"-11-alkyloxybiplleny1)-3- (pheny1)propane- 

1,3-dionato]copper(II) complexes are given below: 

Bis[l-(4"-n-butyloxybiphenyl)-3-(phenyl)propane-l,3-dionato]copper(II): 

Yield, 52%; m.p. 263.0°C; IR v,,,: 2930, 2860, 1600, 1530, 1485, 1380, 1310, 

1190, 825 and 770 cm-'; UV-Vis ~ $ t $ ~ ' 2  (6): 363 (70,100), 323 (39,500), 261 

(32,100), 237 (38,900). 

Anal. calcd. for C50H4606C~, 

C, 74.48 ; 11, 5.71 % 

Found: C, 74.81 ; H, 5.87 % . 

Bis[l-(4~'-i1-pentyloxybipl~enyl)-3-(pl1enyl)propane-l,3-dionato]copper(II): 

Yield, 41%; m.p. 260..5"C; IR vmaX: 2920, 2860, 1600, 1530, 1485, 1385, 1310, 

1200, 825 and 770 cm-'; UV-Vis X C H 2 " 2  max (6): 364 (75,100), 320 (38,000), 264 

(31,300), 238 (36,300). 



Anal. ca.lccl. for c52115006c~,  

C, 74.86 ; H, 5.99 % 

Found: C, 74.43 ; - H, 6.05 % . 

Yield, 45%; m.p. 255.5OC; IR urn,,: 2920, 2860, 1600, 1530, 1480, 1385, 1310, 

1200, 825 and 770 cm-'; UV-Vis XC"2C'2 ,,, (6): 364 (74,500), 316 (36,600), 264 

(31,500), 238 (36,400). 

Anal. calcd. for C54H5406C~,  

C, 75.21 ; H,  6.26 % 

Found: C, 75.54 ; H, 6.37 % . 

Yield, 46%; m.p. 257.0°C; IR urn,,: 2920, 2860, 1600, 1525, 1485, 1385, 1310, 

1200, 825 and 770 cm-'; UV-Vis (c): 365 (73,400), 317 (36,400), 264 

(31,100), 237 (3,5,700). 

Anal. calcd. for C56H5806C~, 

C, 75.54 ; H, 6.52 % 

Found: C, 75.08 ; H, 6.52 % . 

Yield, 52%; m.p. 222.0°C; IR urn,,: 2930, 2860, 1600, 1530, 148.5, 1385, 1310, 

1200, 825 ant1 770 C ~ I - ' ;  UV-Vis XCifzC'2 m a t  (c): 365 (74,600), 318 (38,000), 264 

(32,100), 237 (37,200). 



Anal. calcd. for C601&j606C~, 

C, 76.15 ; H, 6.98 % 

Found: C, 76.16 ; . H, 7.04 % . 

Ris[l-(4"-n-decyloxybiphenyl)-3-(phenyl)propane-1,3-dionato]copper(II): 

Yield,,50%; m.p. 207.0°C; IR urn,,: 2920, 2850, 1600, 1530, 1485, 1385, 1200, 

825 and 770 cm-l; UV-Vis (c): 364 (74,000), 318 (39,100), 264 (32,000), 

236 (37,100). 

Anal. calcd. for C62H7006C~,  

C, 76.42 ; H, 7.19 % 

Found: C, 75.94 ; H, 7.25 % . 

Bis[l-( 4" -n- u~~decyloxybipl~e~~yl) -3- (p11enyl)propane -1,3 - dionatolcop- 
per (11) : 

Yield, 49%; m.p. 197.0°C; IIt urn,,: 2920, 2860, 1590, 1530, 1485, 1380, 1200, 

825 and 765 cm-'; UV-Vis ( 6 ) :  364 (72,700), 317 (38,400), 263 (32,300), 

238 (36,300). 

Anal. calcd. for C64H7406C~,  

C, 76.68 ; H, 7.38 % 

Found: C, 76.61 ; H ,  7.64 % . 

Bis[l-( 4" -11- dodecyloxybiphenyl) -3- (pheny1)propane -1,3 - dionatolcop- 
per (11) : 

Yield, 49%; m.p. 195.0°C; IR v,,,: 2920, 2850, 1590, 1530, 1485, 1390, 1200, 

CH2C'2 ( 6 ) :  363 (69,200), 315 (37,000), 265 (33,200), 825 and 765 cm-'; UV-Vis A,,, 

235 (40,000). 
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Anal. ca.lcd. for c661i7806C~, 

C, 76.93 ; H, 7.57 % 

Found: C, 76.50 ; H, 7.75 % . 
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