
Chapter 5 

Synthesis and mesomorphic properties of 

(i) 1-(4"-n-Dodecylbipheny1)-3- (2-n-alkyl- 
oxypheny1)propane- I ,3-diones 

(ii) 1- (4"-n-Dodecylbipheny1)-3- (3-n-alkyl- 
oxypheny1)propane- 1,3-dio~ies 

(iii) 1- (4"-n-Alkanoyloxybipheny1)-3- (n-alka- 
noy1oxy)-3- (pheny1)-2-propene- 

I-ones 



5.1 A brief account of the mesomorphic properties of com- 
pounds with lateral long-chain substituents 

Relationship between the molecular structure and mesomorphic behaviour is a sub- 

ject of fundamental importance in the field of liquid crystals. One of the pioneers of 

the chemistry of liquid crystals, Vorlander, derived a rule defining the rod-like shape 

of ~nolecules of therniotropic liquid crystals - a rule, which has been confirmed by 

thousands of examples.' In proving this rule, the influence of lateral substituents 

on the liquid crystalline properties was frequently ~ t u d i e d . ~ ' ~  The results seemed to  

indicate that only small lateral substituents could be accommodated without drastic 

changes in the liquid crystalline properties. 

It was only in 1983 that,  Weissflog and Demus4 discoverd a new molccular struc- 

ture concept for thermotropic liquid crystals, by investigating compounds with lat- 

eral long-chain substituents. The compounds investigated were 1,4-bis[4-n-octyloxy- 

benzoyloxy 1-2-n-alkylbenzenes, 5.a. . All of them were nematogenic. They found that  

on substitution of the aromatic ring in 2-position hy methyl, etliyl ant1 propyl gr'o111)s 

the clearing points decreased dramatically. As the lateral alkyl group was length- 

ened, the trend in the depression of the clearing points became less pronounced arid 

reached a saturation value a t  n=12. They also investigated4 many additional series 

of cornpounds wit11 tcrniinal alkyl, alkyloxy, alkanoyloxy and alkyloxycarboriyloxy 

groups; the lateral substitution was either alkanoyl or other groups. In all these series 

of compounds liquid crystalline property was proved. They proposccl"a r~iolec~llar 

model for these compounds (shown in figure 5.1), wherein "the lateral alkyl chain 

exllil>it ~iiitlililal a~iglc with tlic c c ~ ~ t r a l  g1.0111) of tlie r~iol(~culc". 'I'licy prcdictctl this 

on the basis of molecular statistical theories of the Van der Walls type.516 

I,a.tcr, Weissflog ant1 T)c~~ius' syn tlic~sisotl licarly 11111i(lr(:(l C ~ I I I ~ O I I I I ~ S  of t I IC '  



Figure 5.1: Molecular model of 1,4-bis[4-n-octyloxybenzoyloxy]-2-n-heptylbenzene 

in three different conformations (after Weissflog and Demus4). 





general formula 5.b, with Et = alkyl, alkyloxy, alkanoyloxy and alkyloxycarbol~yloxy 

and 11=0 to 16. All these compounds were fouritl to be ncrriatogcnic. Tlicy observed 

a pronounced alternation in the clearing points for the  homologous series with a 

r -  corlsla.tlt lateral s ~ r I ) s l i t ~ l c ~ ~ t  arltl Icrlglllc~~irlg t,c>rr~lirlal (:ll;tiris. I 110y oj)ill(!d tha.1 this 

effect was due to an alternating change in the molecular anisotropy as a result of 

elongation of the alkyl chains. Ilowever, for the tiomologous series with constant 

terrriinal group and increasing the length of the lateral substituent they did not 

observe any alternation in tlie clearing points. 

All the above compounds with long-chain lateral substituents exhibited only 

~ic~t~ia t ic  pllasc. Usually, tllc s trot~g nttraclivc i~ltcractio~ls b c l w c c ~ ~  tllc ccri1r;ll aro- 

inatic parts of the molecules are assurned to be responsible for the stabilisation of 

tlie slnectic layers.* It seems that on introduction of lateral substituents tlie dis- 

tances between the aromatic parts of the molecules are enhanced to such an extent 

lliat the attraclio~is resl)orisiblc for srlicctic properties arc dccrcased dratriatically 

and these disappear. Further, the measurements of packing density in 1,4-bis[4- 

~i-octyloxyI~c~izoylox~]-'l-~i-alkylbe~~zc~~cs sllowcd a dccreasilig packi~ig clcl~sity will1 

elongation of the lateral alkyl chain.7 

Weissflog arid 1)cnius have reported a tiulnbcr of corti~)ou~lds of the gcticral 

formula 5.c) in which R2 was a lateral normal or branched chain of consideraljle 

length. These compounds exhibited a nematic phase. On the basis of molecular 

statistical theorieslO*" and other arguments, they proposed a molecular model for 

these compounds in which the 1a.teral substituents lie more or less parallel to  the 

long molecular axis. 

Weissflog et al.12 have investigated the synthesis a ~ i d  liquid crystalline properties 

of four scrics of corni)oul~tls, having ttic gcr~oral f o r ~ l ~ l ~ l a c  5.~1 a ~ i ~ l  5.0. 1\11 t,ll~)sc 
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con~pounds exliibited nematic arid some of thcrn exhibitetl even slrlcctic A p l ~ n s c - s  

as well. In all the earlier mentioned examples, the lateral substitution was on the 

middle phenyl ring. But, in compounds 5.d and 5.e, the lateral long alkyloxy chain 

wa.s s111)stituted 011 tlie tcr~nilial plie~iyl ring. Even in tliese cases also, they founcl 

that the transition temperatures decrease as the chain was lengthened. Tlie 2- 

a,lkyloxy co~npounds were only nematogenic, thus confirming the rule that lateral 

substituents suppress smectic properties.7 The 3-alkyloxy compounds exhibited a 

srnectic phase in addition to a nematic pliase. This behaviour niay be corri1)arcd 

with the strong smectogenic properties of the swallow tailed  compound^.'^ 

Weissflog and Demus14 have reported 2-substituted hydroquinone- bisbenzoates 

in which the 2-substituents contained bulky aromatic arid other ring systems. Sur- 

prisingly, tlicse compounds were also fourid to exhibit nernatic and srnectic pl~ases. 

Weissflog et al.15 have reported some compounds (5.f and 5.g), wherein the lat- 

eral cliair~ has bccri attached to tlie ce~itral bridgi~ig group. 'l'liese corripou~ids were 

found to  be nematogenic. There are many other examples of compounds with lateral 

long-chain substi tuents, exhibiting liquid crystalline prol)erties. 16*17118 

5.2 Results and discussion 

In all the compounds discussed it1 the previous chapter, tlie long alkyl cllairi was 

substituted a t  para position of the terminal phenyl ring. Very few examples are 

known in the literature wherein the long-chain substituent is attached laterally to  

tlie terminal phenyl ring. All the cor~lpourlds with lateral long-chain substitueiits 

reported so far, have eithcr an e.steror all i l l l i t lo  group as a lirikago ~rrlit,. Wit,l~ a, view 

t o  investigate the liquid crystalline properties of laterally substituted P-diketones 

the followir~g two scrics of the salrio arid sorlie of t l~cir  col)l)cr(II) corill)lcxos wcre 



CH3 
I 

COO-N- C - C - N - O O C ~ O C B H 1 7  I 
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prepared. 

( i )  l-(4"-n-Dodecylbiplienyl)-3-(2-n-alkyloxyplie1iyl)propane- 1,3-diones (5. h) arid 

(ii) l-(4"-n-dodecylbiphenyl)-3-(3-n-alkyloxypl~e~iyl)propane- 1,3-diones (5.i). 

As alrcacly ~lic~itio~ied i l l  cliaptcr 3, when ari atte~ript was rriade to sy~ithesise the 

monoacylated compounds of 1-(4"-hydroxybiptie1~y1)-3-(phenyl)pro~~ane-l ,3-dionc, 

iri addition to the plieliolic -011 the eriolic -011 group also got acyiated. Thus, tlie 

products obtained were l-(4"-n-alka1~oyloxybiphenyl)-3-(n-alkanoyloxy)-3-(phenyl)- 

2-propene- 1-ones (5.j). 

All the compounds 5.h and 5.i and 5.j were found to be liquid crystalline. How- 

ever, the copper(I1) complexes of 5.h and 5.i were found to be non-~nesogenic. ?'lie 

mesogenic P-diketones 5.h and 5.i as well as the cliacylated cornpounds of series 5.j 

were investigated in detail. 

4-n-Dodecyl-4'-acetylbip11e11y1 was prepared as describcd in chapter 3. Ett~yl-4-11- 

dotlecylbiyhenyl-4'-carboxylate was prepared starti~ig from 4-11-dodecyl-4'-acetylbi- 

~)licnyl. Etl1yl-2-1i-alkyloxybe11zoatcs (5.k) ant1 .3-1i-alkyloxyac~t,o1~li01ior1~~ (5.1) WPSC 

prepared by treating ethyl salicylate and 3- hydroxyacetophenone respectively, with 

appropriate n-alkyl bromides. Tliese reactions are scht~tnatically shown in figure 5.2. 

4-n-Dodecyl-4'-acetylbiphenyl was condensed with ethyl-2-n-alkyloxybenzoates 

i l l  1,2-tli1i~d~lioxyctIia1~~~~ l~sirlg sodir~rri Ilyclritlc as a I~asc, to obtain the ,f3-tlikctor1cs, 

5.h. In a similar way, ethyl-4-n-dodecylbiphenyl-4'-carboxylate was condensed with 

3-n-alkyloxyacetophenones, to obtain the P-di ketones, 5.i. The correspondirig cop- 

per(I1) complexes of 5.h and 5.i were prepared by treating them with cupric chloride 

(liliytlratc in etliyl alcoliol using potass i t r~~~ Iiydroxi(lc as a l)asc. All  t l~csc rc;lctio~~s 

are schematically shown in figures 5.3 and 5.4 respectively. 

1 1  1 lip t r a ~ ~ s i I , i o ~ ~  t (~~~~p(!ra tu~t :s  i111(l ( ~ ~ ~ i ~ l ~ i ~ I j ) i c ~ ~  of t r ; ~ ~ ~ s i l , i o ~ ~ s  for l - (4'1-~i-clotl(*(~yll~i-  



I NaOBr 
Dioxane 

1 n-Alky l bromide 

K2 C03 
Acetone 1 

n-Alkyl bromide 

K2C03 
Acetone 

Figure 5.2 



H25C12 *C02C2H5 4- H JCOC 9 
OCnH2n+1 

I NaH 

1,2 - Dimethoxyethane 

Figure 5.3 



I I )  CuC12 - 2H20 

ii) KOH IEtOH 

RI =OCnHzn+l 

and R2=H or 

R1 =H  and 

R2= OCI IH~~+~ 

Figure 5.4 



~~li~~1~yl)-3-(2-~i-aIkyloxy~~licriyl)roa1i-1,3-dio1~c~s, (5.11) arc. giv(.~i i t 1  t;tl,Ic. 5.1 . As 

can be seen from the table all tlie conipounds are enantiotrol>ic ~nesoriiorphic. Tliey 

exllibit a tierr~atic pliase. Co~ripourlcl 5.11.12 exhibits a ~rionotropic slriectic A in 

aclclition to a nematic phase. The enthalpy val~le for N + I trarlsit,iorl is a t ~ o r ~ t  0.1 

kcal/mol in 111ost of the cases. 

A plot of the transition temperatures versris the nurriber of carboll atorns in the 

alkyloxy chain for 5.h, is shown in figure 5.5. As can he seen fro111 the graph, all 

thc compounds have fairly low melting points (below 80°C) as well as low clearitig 

points (below 94°C). There is an alternation in the N + I transition points. This 

rcsr~lt is i l l  contrast to what has been observccl by Weissflog aritl I)er~iris.~ 

Table -5.2 gives the transition temperatures and enthalpies of transitions for 

1-(4"-n-~lo~lecylhi~~lie1i~l)-3-(3-n-alkyloxyl~i~l)~ro~~ane-l,3-clioncs, 5.i. All tlicsc 

compounds are found to be mesogenic. Except the compound .5.i.l which exhibits 

a ~ilollot,rol)ic tic~rlatic pliasc, all t lit. ot,llcr Iio~~iologr~c~s c~xllil~i t a slr~c>(-t,ic A pliasc. 

Compounds 5.i.2 and 5.i.3 are monotropic whereas the retilaitli~ig higher lio~nologues 

arc cria~itiotropic. 'I'liey show a focal-conic texture for sriiectic A pliase. Apart from 

~neso~norphism, some of them exhibit polymorphis~n as well. The  dsc t hermogram 

for co1ii1)01111cl 5.i.5 is sI~o\v~l i l l  figr11~* 5.6. 

A plot of transition teniperatures versus the ~iumher of carbon ato~ris i11 the 

alkyloxy chain for the above series 5.i is shown in figure 5.7. As can be seen from 

tlie graph, all the compounds have fairly low melting as well as clearing points (below 

101°C). AS ~islial, S A  + I transitioli poiuts fall on a st~looth crirvc. 

X-ray studies in the mesophase of one of tlie hotnolog~ies, viz., 5.i. 12, as a frinctiori 

of tetiil)erat~ire gave a value of 43.3 A for the layer spacing a t  7C0(:. This value is i11 

~ , (~aso~~a l ) l (>  agrc(~~ric~it, wit11 tlw 111cas11rc(I t r ~ ~ ~ l c ~ c ~ ~ l a r  lcngt,li (45.0 ~i, (:l'l< ~~ioI(~crilar 



Table 5.1 

Transition temperatures ( O C )  and enthalpies (kca.l/mol) for 

l-(4tt-~~-l)odecylbiyl~c~iyl)-3-('t-~~-alkyloxy~~l~e~~yl)pro~~a~e-1 ,3-diolies, 

5.h 

Compound n C s A N I 
number 

+Colripound 5.11.4 has a crystal -+ crystal transition at 42.0°C (3.05 kcal/~nol). 

*Entlialpy could not be measured. 
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Figure 5.5: A plot of the transition temperatures versus the number of carbon 

ato~lls i l l  tllc it.lkyl (:II;L~II for SCI.~(:S 5.11. 



Table 5.2 

Transition temperatures ("C)  and enthalpies (kcal/mol) for 

1-(4"-1i-Dodecylbipllenyl)-3-(3-1i-alkyloxyplienyl)propa1ie- 1,3-cliolies, 

5.i 

Compound n c 1 C s A N I 
number 

5.i.l 1 . 100.0 - ( 97.5) . 
13.6 0 . 1 3  

5.i.2 2 . 100.0 ( 96.0) - 
12.10 1.05 

5.i.3 3 . 84.0 . 95.5 ( 95.0) - 
4.05 9.32 1.39 

5.i.4 4 . 79.5 . 93.0 . 98.5 - 

4.61 7.10 1.66 

5.i.5 5 . 78.0 . 90.0 . 99.0 - 

4.85 7.26 1.79 

5.i .6 6 . 79.0 . 8ri.ri . 99.5 - 

4.71 5.86 1.95 

5.i.7 7 . 78.0 . 99.0 - 

11.78 1.9G 

5.i.8 8 . 76.5 . 99.5 - 
11.4.9 2.08 

5.i.9 9 . 60.5 . 74.5 . 98.5 - 

2.14 11.18 2.0 

5.i.10 10 . 54.5 . 73.5 . 98.0 
2.49 11.23 

5.i.11 11 - . 75.0 . i:l : 1 1 
15.46 2.28 

5.i.12 12 . 73.5 . 97.5 - 
14.89 2.18 





Number of carbon atoms in the alkyl chain 

Figure 5.7: A plot of the transition temperatures ver.sus the number of carbon 

atoms in the alkyl chain for series 5.i. 
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liiolecular   nod el) of the conlpound in its fully extended conformatio~i, which is 

shown in figure 5.8. 

All the l-(4tt-n-alkanoyloxybipl~enyl)-3-(n-alkanoyloxy)-3- (plieny1)-2-propene- 1- 

olies (5.j), were prepared following the scheme shown in figure 5.9. 'I'llus, 4 - t~ictliyl- 

oxy-4'-acetylbiphenyl on conde~lsation with methyl benzoate in the presence of 

sodi11111 llytlritle gave l-(4"-11ictl1yloxybi~~lie1iyl)-B-(~~licnyl)pro~>a11e-1,3-dio11e. 'I'his 

on demetliylation using 48% '0lydrobrornic acid and acetic acid afforded the corre- 

spo~lding phenolic compound. Acylation was carried out or1 this Iiytlroxy cor~~pound 

using freshly distilled n-alkanoyl chlorides and dry pyridine to get the required 1- 

(4"-n-alkanoyloxybiphenyl)-3-(n-alkanoyloxy)-3-(phenyl)-2-pro~,ene-l-o~ies (5.j). 

The transition temperatures and the associated enthalpies for the compounds 

of series 5.j, are given in table 5.3. Except the first hornologue 5.j.1, all others 

are mesomorpl~ic. They exhibit an enantiotropic smectic A phase. The middle 

I~o~~~ologuc~s  starti~lg fro111 5.j.3 to 5.j.10 cx11il)it a 1liorio1,rol)ic s~~loct,ic I't pllasc as 

well. They show focal-conic and focal-conic with concentric arcs textures for smectic 

A a11d s111cctic l3 (S~IOWII. ill plate 5.1), respectively. All tliese cornpounds have fairly 

low melting as well as clearing points. The dsc thermogram for compound 5.j.5 is 

sllown in figure 5.10. 

The compounds reported by Weissflog et  al.15, have their lat,eral chain attached to 

the central bridging group (5.f and 5.g) and these were found to be nematogenic. The 

compounds 5.j, are also having their lateral chain attached to the central bridging 

group; but, all these compounds are found to be smectogenic. 

A plot of the transition temperatures versus the number of carbon atorrls in the 

alkyl cliain for the series 5.j, is shown in figure 5.11. It car1 be seen frorrl the graph 

t,liat S,, --+ I tcll~perature falls i~~itially, and from n=5  o~lwa,r(ls it raistbs gra(lual1y 



NaH 
1,2-Dimethoxyethane 

Figure 5.9 



rl'al)lc! 5.3 

'l'rallsition ternperatuses ("C) and enthalpies of trarlsitiolls (kcal/rnol) for 1-(4"-n- 

alkanoyloxybipl~enyl)-3-(n-alkanoyloxy)-3-(pl1enyl)-2-prope11e- 1-one, 

5.j 

(~on1p0111lc~ 11 c: S E  S A I 
number 

5.j.l  3 . 102.5 - 
5.17 

5.j.2 4+ . 109.5 - . 112.0 . 
2.0 2.58 

5.j.3 5 . 99.5 ( 9 6 . 5 )  . 110.0 . 
8.33 0.71 2.24 

5.j.4 6 . 99.5 ( 98.5 ) . 111.5 . 
8.92 0.71 2.4 7 

5.j.5 7 . 101.0 (. 98.0 ) . 113.5 . 
9.79 0 .70  2.,5 1 

5.j.6 8 . 98.5 ( 9 8 . 0 )  . 115.0 . 
9.76 0.67 2.62 

5.j.7 9 . 103.5 ( 98.0 ) . 117.5 . 
11.21 0.66 2.43 

5.j.8 10 . 102.5 ( 9 8 . 0 )  . 118.0 . 
9.47 0.74 2.23 

5.j.9 11 . 104.0 - . 117.5 . 
12.55 2.31 

+Compound 5.j.2 lias a crystal -+ crystal transition at 76.5OC (8.2 kcal/~~lol) .  





Number of carbon atoms in the alkyl chain 

Figure 5.11: A plot of the transition temperatures uersus the number of carbon 

atoms in the alkyl chain for series 5.j. 



alid rcaclies a liiaxirnunl at 11=10, fro111 where it decreases a,gain. 'l'liis is a ~ i o r ~ ~ i a l  

trend that is seen for such transitions. 

Compounds 5.j can have three different possible conformations 5.A, 5.B or 5.C. 

111 order to deterlriine the probable conforlnatio11, X-ray cliffractiori study was under- 

taken for two of the compou~lds viz., 5.j .6 and 5.j .9. The layer spacing (d) deterrriiried 

i l l  tlic ~ncsol)liase as a functio~i of tenlperature, for these two cornpounds are given 

below. 

I2or co~lipoulid 5.j.G, 

Temperature ("C) Layer spacing, d (A) 

114.1 25.0 ( f  0.3) 

107.3 24.9 ( f  0.3) 

100.5 24.7 ( f  0.3) 

For compound 5.j.9, 

'I'e~nperature ("C) Layer spacing, d (A)  
115.2 31.2 ( f  0.3) 

112.3 31.2 (f 0.3) 

106.6 31.1 (f 0.3) 

Tlie values obtained for the layer spacing, d, is in agree~nent with the molecular 

length measured for the conformation 5.B (24 Afor 5.j.6 and 31 Afor 5.j.9 using CPK 

lliolecular nlodels). Thus, it was confirrried that the lateral long-cliain il l  the case of 

compounds 5.j, is not extending along the long molecular axis but bends inwards. 



hlolec~llar model of 1-(4"-1~-11onano~lox~bi~l~en~l)-3-(n-nonano~lox~)-3-(phenyl)- 

2-propenc- 1-one in three di frerent conformations. 
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r , 1 hat is to say, the ~lloleculcs of tliese conipourids exist as shown ill confor~tiation 

5.B. 

'I'o sumrnarise, in the previous chapter, the mesogenic properties of two series 

of p-cliketones, viz., 1-(4"-n-dotlccyl~~i~~lie1iyl)-3-(4-ri-a.lkylplieriyl)pro~~aric- 1,3-tliolics 

(4.c) and 1- (4"-n-dodecylbiphenyl)-3-(4-n-alkyloxyphe1iyl)propane- 1,3-diones (4.d) 

have been discussed. In both the series, the long alkyl or alkyloxy chain was substi- 

tuted in yara position on the phenyl ring. Both the series of compounds 4.c and 4.d 

exhibited a smectic A phase and when there was no substitution on phenyl ring,Ig 

they exhibited nematic as well as smectic A phases. But, when the long alkyloxy 

cliai~i is substituted in ortho - position on the phenyl ring as in the case of 5.h, tlrcy 

exhibited mainly a nematic phase; the rule that lateral substituents suppress the 

smectic properties7 has been confirmed. Ilowever, whcn the long alkyloxy chair1 is 

substituted in iizela - position on the phenyl ring as in the case of 5.i, they exhibited 

~ ~ i a i n l y  a snlcctic A phase (lateral cliain cxtelids along tlic lorrg ~iiolccular axis). 111 

the case of compounds of series 5.j, wherein the lateral long-chain is attached to 

tlic t:~lrl,raI I)ri(lgi~ig gr0111), tlie ~~i(~so~)I rasc  ~ x l ~ i I ) i t , ~ t I  WAS of s~i~(~(:t , ic t y l ) ~ .  'l'l~is is 

perhaps due to  the strong dipoles acting across the long molecular axis in these 

5.3 Experimental 

4-n-Dodecyl-4'-acetylbiphenyl was prepared following the procedure described in 

cllaptcr 3. 1\11 the required etliyl-2-11-alkyloxyhe~izoatcs were prepared followirig the 

procedure given below (for ethyl-2-11-decyloxybenzoate) and these compounds have 

bee11 cliaractcrisctl by tlicir pliysicrtl corlsta~its as well as s ~ ~ c c t r a l  data. 
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A mixture of ethylsalicylate (12.5 g, 0.075 mol), anhydrous potassium carbonate 

(16.6 g, 0.12 mol), n-decylbromide (17.5 g, 0.08 mol), dry acetone (150 ml) was taken 

in a 500 ml round bottom flask and refluxed for fortythree hours. The reaction 

mixture was filtered and the acetone was removed completely. The residue was 

poured into a mixture of ice and hydrochloric acid and extracted with ether ( 2 x  100 

1111). 'l'he combined ether solution was washed with ice cold 5% sodiuni hydroxitle 

solution (2 x 50 ml), water (4 x 100 mil) and dried (Na2S04). The solvent was removed 

and the residue was distilled under reduced pressure. Yield, 12.3 g, (53%); b.p. 182- 

84OCJ0.5 mm. 

The physical data of the other ethyl-2-n-alkyloxybenzoates (5. k) are given in 

table 5.4. 

I11 a 250 1111 two-neckcd roulitl bottorii flask fitted with a rellux coride~iser and 

a nitrogen inlet tube was placed a mixture of 4-n-dodecyl-4'-acetylbiphenyl (3.64 

g, 0.01 11101) and etliyl-2-11-undccyloxybcrizoate (3.20 g, 0.01 rriol) in dry 1,2 - 

dimethoxyethane (80 ml). This was stirred magnetically, sodium liydride (0.8 g, 

0.02 11lo1, 60% in paraffin oil) was added and the ~ilixture refluxed for four hours 

and cooled. Ice cold dilute hydrochloric acid (30 ml) was added and the mixture ex- 

tracted with chloroform (3 x 50 ml). The ccmbined chloroform solution was washed 

with water (4  x 100 ml) and dried (Na2S04). Removal of solvent and chrornatograpliy 

r * of I.llc: rcsitluc gavc a lsalc yt:llow product. 1 his was crystallisctl l'1.o111 l)rol)a11-2-ol. 

Yield, 1 .I g, (17%); m.p. 63.0°C; I l l  v ,,,,,: 2920, 2860, 1608, 1470, 1240, 81 0 and 

765 crn-'; NMR 6: 0.88 ( t ,  613, 2x  -C&), 1.0-2.0 (m, 38H, 19x-CH2), 2.6 ( t ,  211, 

arCU2), 4.1 ( t ,  211, arOCU2), 7.0 (s, 111, -C=C! l l ) ,  7.2-8.2 (rn, 1211, a r u ) ,  16.9 (s, 



'l'able 5.4 

Physical constants for ethyl-2-n-a1 kyloxy benzoates, 

5.k 

n Boiling point (OC)/mm 

1 103- 10512 

2 115-11711 

3 98- 100/0.1 

4 117-120/0.1 

5 128-13010.2 

6 160-16310.5 

7 168-17110.5 

8 178- 18010.5 

9 189- 191I0.5 

11 206-2081 1.5 

12 200-2021 1 



Anal. calcd. for C44116203, 

C, 82.75 ; H, 9.71 % 

Found: C, 83.04 ; 11, 9.93 % . 

The physical data of the other l-(41'-n-dodecylbipllenyl)-3-(2-n- alkyloxyphenyl)- 

propane- 1,3-diones are given below: 

Yield, 21%; n1.p. 79.5"C; IR v,,,: 2930, 2860, 1608, 1490, 1270, 1020, 808 and 

765 cm-'; N M R  5: 0.86 ( t ,  611, 2x  - C b ) ,  1.0-2.0 (rn, 20H, lox-Ck12), 2.62 ( t ,  2H, 

arCH2), 4.0 ( t ,  3H, a r O C L ) ,  7.0 (s, lH,  -C=CH), 7.2-8.2 (rn, 12H, arH), 16.7 (s, 

111, =c-OH).  

AIIRI. ca.lcd. for C34114203, 

C, 81.92 ; H, 8.44 % 

Found: C, 82.24 ; 11, 8.47 % . 

1-(4"-n-Dodecylbipl~e1~yl)-3-(2-etl~yloxyphenyl)propa1~e-1,3-dione: 

Yield, 19%; m.p. 70.5"C; IR v,,,: 2930, 2860, 1608, 1465, 1245, 1040, 805 and 

760 cm-'C; NMR 6: 0.85 (t ,  611, 2x  -C&), 1.1-2.1 (rn, 20H, lox-Ck12), 2.7 ( t ,  211, 

arCH2), 4.1 (q, 2H, arOCH2), 7.0 (s, lH, -C=CH), 7.2-8.2 (m, 12H, arH), 16.8 (s, 

111, =c-OH).  

Anal. cdcd.  for C35f14403, 

C, 82.03 ; M, 8.59 % 

I:OIII~<\: C, 82.00 ; I i ,  8.61 % . 



1-(4"-11-l)odecylbiplienyl)-3-(2-11-propyloxypl1enyl)propar~e-1,3-dione: 

Yield, 18%; m.p. 60.0°C; IR urn,,: 2930, 2860, 1608, 1465, 1245, 1010, 805 and 

760 clri-'; NRillt 6: 0.85 ( t ,  GII, 2x  -CII,), 1.1-2.1 (m, 2211, l l x -CH2) ,  2.66 ( t ,  211, 

arC_I_J2), 4.1 ( t ,  211, arOCH2), 7.0 (s, 111, -C=ClI), 7.2-8.2 (m, 1211, ar_I_J), 16.9 (s, 

111, =c-OU). 

Anal. calcd. for C36114003, 

C, 82.12 ; H, 8.74 % 

IJound: C, 82.02 ; 11, 8.92 % . 

1-(4"-11-Dodecylbipl1e11yl)-3-(2-11-butyloxypl~e11yl)propane-1,3-dione: 

Yield, 13%; m.p. 47.5"C; IR urn,,: 2930, 2860, 1608, 1460, 1270, 810 arid 765 

cm-'; N M l t  6: 0.86 ( t ,  GII, 2x  - C L ) ,  1.1-2.0 (ni, 2411, 12x-CU2), 2.6 ( t ,  211, 

arCH2), 4.1 (t, 2H, arOCH2), 7.0 (s, l H ,  -C=CH), 7.2-8.2 (m, 12H, arH), 16.95 (s, 

111, =c-OU). 

Anal. calcd. for C37114803, 

C, 82.22 ; H, 8.88 % 

IJoiit~d: C, 82.22 ; 11, 9.18 Yo . 

Yield, 21%; m.p. 53.5"C; IR urn,,: 2930, 2860, 1608, 1460, 1380, 1275, 810 and 

765 cm-'; NMR 6: 0.86 ( t ,  611, 2 x  -C&), 1.1-2.0 (nl, 2611, 13x-CH2), 2.6 ( t ,  211, 

a r C i 2 ) ,  4.1 ( t ,  2H, arOCH2), 7.0 (s, lH, -C=CkI), 7.2-8.2 (m, 12H, a r a ) ,  16.9 (s, 

111, =C-011). 
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Anal. calcd. for C38M5003, 

C, 82.31 ; H, 9.02 % 

Found: C, 82.41 ; 11, 9.31 % . 

1-(4"-n-Dodecylbip11enyl)-3-(2-1~-hexyloxypl1e11yl)propa11e-1,3-dio1ie: 

Yield, 25%; m.p. 51.5OC; IR urn,,: 2940, 2850, 1610, 1465, 1380, 1260, 820 and 

760 c~n- I ;  NMR 6: 0.86 ( t ,  611, 2 x  -C&), 1.1-2.1 (mi, 2811, l4x-CU2),  2.6 ( t ,  211, 

arffz), 4.1 ( t ,  2H, a r O C L ) ,  7.0 (s, lH,  -C=CE), 7.2-8.2 (rn, 12H, arH), 16.9 (s, lH,  

=c-OH). 

Anal. calcd. for C39H5203, 

C, 82.39 ; H, 9.15 % 

I?oul~tl: C, 82.45 ; 11, 9.36 % . 

Yield, 19%; m.p. 48.5OC; IR urn,,: 2940, 2860, 1608, 1465, 1380, 1240, 805 and 

760 an-';  Nh/lll 6: 0.89 (1, 611, 2 x  - C b ) ,  1.1--2.0 (111, 3211, 1Gx-CU2), 2.65 ( t ,  211, 

arCu2),  4.1 ( t ,  2H, arOCH2), 7.0 (s, lH,  -C=Cff), 7.2-8.2 (m, 12H, arH), 16.9 (s, 

111, =c-OU). 

Anal. calcd. for C40H5403, 

C, 82.47 ; H, 9.27 % 

Found: C, 82.37 ; H, 9.32 % . 

Yield, 25%; m.p. 60.5"C; IR u,,,: 2940, 2860, 1608, 1465, 1240, 800 and 760 

cm-I; NMIX 5: 0.89 ( t ,  611, 2 x  - C b ) ,  1.1--2.0 (In, 3211, 16x-C&), 2.65 ( t ,  211, 







chapter 5 95 

arCIiz), 4.1 ( t ,  21-1, arOClfz), 7.0 (s, lH, -C=CH), 7.2-8.2 (m, 12H, arH), 17.0 (s, 

lH, =C-OH). 

Anal. calcd. for C41H5603, 

C, 82.55 ; 11, 9.39 % 

Found: C, 82.30 ; H, 9.55 % . 

Yield, 22%; m.p. 66.5"C; 1It v,,,,: 2920, 2870, 1608, 1470, 1240, 800 and 765 

cm-I; NMIt 6: 0.89 (t ,  GH, 2x -C&), 1.1-2.0 (rn, 34H, 17x-CB2), 2.65 ( t ,  21-1, 

arcflz), 4.1 (t, 2H, arOC&), 7.0 (s, lH, -C=CH), 7.2-8.2 (m, 12H, arfl), 16.9 (s, 

lH,  =C-OH). 

Anal. calcd. for C42115803, 

C, 82.62 ; H, 9.50 % 

Found: C, 82.52 ; H, 9.71 % . 

1- (411-n-Dodecylbipl~enyl)-3- (2-11-decyloxypheny1)propane-l J-dione: 

Yield, 17%; m.p. 67.0°C; IR v,,,: 2920, 2860, 1608, 1465, 1380, 1240, 800 and 

765 cm-'; NMR 6: 0.9 (t,  61-1, 2x -CIJ3), 1.1-2.0 (m, 36H, 18x-Cg2) ,  2.65 ( t ,  211, 

arCH2), 4.1 (t,  214, arOCIJ2), 7.0 (s, lH, -C=CB), 7.2-8.2 (m, 1211, arfi), 16.9 (s, 

111, =c-OU). 

A~ial. calcd. for c43116003, 

C, 82.69 ; H, 9.61 % 

Found: C, 82.79 ; 11, 9.78 % 
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Yield, 20%; m.p. 635°C; IR urn,,: 2920, 2860, 1608, 1465, 1380, 1240, 800 and 

760 ern-'; NMIt 6: 0.9 ( t ,  611, 2x  -C&), 1.1-2.0 (rn, 4011, 20x-CU2), 2.65 ( t ,  211, 

arCU2), 4.1 ( t ,  211, arOCL12), 7.0 (s, 111, -C=CU), 7.2-8.2 (111, 1211, a rn ) ,  16.9 (s, 

111, =c-OU). 

Anal. calcd. for C.15116403, 

, C, 82.82 ; H, 9.81 % 

Found: C, 82.63 ; H, 9.97 % . 

A mixture of l-(41'-n-dodecylbip~~enyl)-3-(2-n-dodecyloxyplenyl) proparic-1,3- 

dione (0.326 g, 0.5 mmol), powdered potassium hydroxide (0.028 g, 0.5 rnrnol) and 

ctl~yl i~I(.ol~ol (10 1111) wcBrc w;tr.l~lc:tl 1111til tll(* solt~tioti I ) C C ~ I I I ( :  c l ( ~ ~ r .  '11) t l~ i s  was 

added a solution of cupric chloride dihydrate (0.043 g, 0.25 mmol) in ethyl alcohol 

(5 ml). The mixture became dark green and precipitation occurred inlrnetliately. 

This wa.s stirred for four hours at  room temperature and filtered. The precipitate 

was collcctctl, tlissolvcd i11 chloroform (70 rril), waslied with water (3x  100 1111) and 

dried (Na2S04). Removal of solvelit and crystallisation of the residue from bu tan- 

2-o~ie gave the dcsircd complex. 

Yield, 0.15 g, (44%); m.p. 181 .O°C; IR urn,,: 2940, 2860, 1600, 1580, 1460, 1380, 

C''C'"t): 365 (3!),000), 321 (30,000). 1210, 800 arid 745 cln-'. 1JV-Vis: A,,,,, 

Anal. calctl. for CDOIIIZGOGC~~, 

C, 79.09 ; H, 9.22 % 

For~rid: C, 79.25 ; 11, 9.43 % . 



~is[l-(4"-1~-dodec~lbipl1e11~l)-3-(2-1-liexyloxye1~yl)ro11e-l,3- clio- 

Yield, 40%; 1n.p. 174.0°C; 111 v,,,: 2920, 2860, 1600, 1580, 1460, 1380, 1220, 

800 and 745 cm-'. UV-Vis: AC,::'~ (e):  365 (40,800), 321 (31,400). 

Anal. calcd. for C78H10206C~, 

C, 78.16 ; 11, 8.52 % 

Found: C, 77.86 ; H, 8.99 % . 

4-n-Dodecylbiphenyl-4'-carboxylic acid was prepared from 4-n-dodecyl-4'-acetyl- 

biphenyl, following the procedure of Byron, Gray and Wi l~on .~ '  

Et hyl-4-11-dodecylbiphenyl-4'-carboxylate: 

A mix t,r~rc of 4-11-tlotl~:cyll~i~~I1~~11yl-4'-carloxylic acid (34.0 g), ctliyl alcollol (50U 

ml) and concentrated sulphuric acid (2 ml) was refluxed for sixteen hours. The 

cxccss ct,llyl RICOIIOI j)rcsc11t i l l  tllc rcact,ion ~tlixtr~rc was distilled off, tllc rcsidlrc was 

poured onto ice (500 g) and extracted with ether (3 x 100 ml). The combined ethe- 

real so lu t io~~  was wasl~ed with water (2x100 ml), 5% sodiurn bicarbonate solutiori 

( 2 ~  100 ml), water (3x100 ml) and dried (Na2S04). Itemoval of the solvent arid crys- 

tallisation of the residue using ethyl alcohol gave pure ethyl-4-n-dodecylbiphenyl-4'- 

carboxylate. 

Yield, 28.0 g, (93%); m.p. 57.0°C; IIt v,,,: 2930, 2850, 1730, 1460, 1280, 1100 

and 760 cm-'. 

Anitl. calcd. for C27H3802, 

C, 82.23 ; 11, 9.64 % 

Found: C, 82.47 ; 11, 9.87 % 



1\11 the required 3-n-alkyloxyacetoplienones were prepared followirig the proce- 

dure given below (for 3-n-decyloxyacetophenone) and these compounds have been 

cliaractcrisctl by their physical constants as well as spectral data. 

A mixture of 3-hydroxyacetophenone (13.6 g, 0.1 mol), anhydrous potassiu~rl 

carbonate (27.6 g, 0.2 mol), n-decylbromide (22.1 g, 0.1 mol) and dry acetone (200 

1111) was refluxed for fortyeight hours. The reaction mixture was filtered arid tlie 

solvent removed completely. The residue was poured into a mixture of ice and 

hydrochloric acid. Then, it was extracted with ether (2 x 100 rnl), the combined 

ethereal extracts was washed with ice cold 5% sodium hydroxide solution (2x50 

ml), water (4x100 ml) and dried (Na2S04). The solvent was removed, the residue 

was chromatographed and the required compound distilled under reduced pressure. 

Yield, 17.8 g, (64%); b.p. 190-Y2"C/lmm. 

r l  1 lie physical coristarits of tlle otlicr 3-n-alkyloxyaceto~~li~~~iones (5.1) are givcti i r l  

table 5.5. 

In a 250 ml two-necked round bottom flask fitted with a, reflux condenser arid a 

nitrogen inlet tube was placed a mixture of ethyl-4-n-tlodecylbiphenyl-4'-carboxylate 

(3.24 g, 0.01 mol) and 3-n-octyloxyacetophenone (2.48 g, 0.01 mol) in dry 1,2- 

dimethoxyethane (80 ml). This ~ v a  stirred magnetically, sodium hydride (0.8 g, 

0.02 mol, 60% in paraffin oil) was added and the mixture refluxed for four hours 

arid coolcd. Icc cold dilute hydrocliloric acid (20 1111) was added arld tlie rilixturc 

was extracted with chloroform (3x50 ml). The combined chlorofor~n solution was 

waslicd with water (4x100 1111) and tlried (Na2S04). lter~ioval of solvent atitl cliro- 

matography of the residue gave a pale yellow product. 'l'hia was crystalliscd frorri 



Table 5.5 
Physical constants for 3-n-alkyloxyacetophenones, 

5.1 

n Boiling point (OC)/II~IT~ 

1 87-9011.8 

2 110-11211 

3 120-12211 

4 115-117JO.2 

5 142- 14510.3 

6 130-13210.2 

7 145- 14710.2 

8 158-16011 

9 165-167/0.2 

11 165-16710.1 

12 195-20011.5-2 
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Yield, 1.8 g, (30%); m.p. 76.5"C; IR u,,,: 2940, 2860, 1610, 1565, 1465, 1380, 

1260, 1205 and 785 cm-'; NMR 5: 0.8 (t,  6Ii, 2 x - C L ) ,  1.0-2.0 (m, 32H, 1 6 ~ - C H 2 ) ,  

2.7 (t, 2H, arCflz), 4.05 (t, 2H, arOCHz), 6.85 (s, lH, -C=CH), 7.2-8.2 (m, 12H, 

arld), 1G.85 (s, 111, =C-OIL). 

Anal. calcd. for C411&.603, 

C, 82.55 ; H, 9.39 % 

Found: C, 82.75 ; H, 9.57 % . 

The physical data of the other l-(4"-n-dodecylbi~~henyl)-3-(3-n-alkyloxypl~er~yl)- 

propane- 1,3-diones are given below: 

1-(4"-11-Dodecylbiphenyl)-3-(3-n~etliyloxypl1e11yl)propa11e-l,3-dione: 

Yield, 33%; m.p. 100.O°C; IR v,,,: 2940, 2850, 1600, 1465, 1375, 1255, 1210, 

1030 and 785 c111-'; NMI1  5: 0.82 ( t ,  311, -C&), 1.0-2.0 (111, 2011, 1 0 ~ - C U 2 ) ,  2.67 

(t ,  2H, arCH2), 3.98 (t ,  2H, a rOCL) ,  6.85 (s, lH, -C=CH), 7.0-8.2 (m, 12H, ark!), 

16.9 (s, 111, =C-OU). 

Alial. calcd. for C31114203, 

C, 81.92 ; H, 8.44 % 

Found: C, 82.16 ; H, 8.13 % . 

Yield, 37%; m.p. 100.O°C; IR v,,,: 2930, 2860, 1608, 1595, 1465, 1380, 1270, 

1160 and 760 cm-'; NMR 5: 0.9 (t,  611, 2x-C&), 1.0-2.0 (m, 2013, 10x-C&), 2.65 

(t ,  211, arCUz), 4.0 (q, 211, arOCUz), 6.85 (s, 111, -C=CU), 7.0--8.2 (m, 1211, a r i ) ,  

16.9 (s, 111, =C-011). 
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A~lal.  calcd. lor C(35114403, 

C, 82.03 ; H, 8.59 % 

Found: C, 82.04 ; 14, 8.72 % . 

Yield, 26%; m.p. 95.5"; IR urn,,: 2920, 2860, 1608, 1570, 1465, 1260, 1205 and 

785 crn-': NMlL 6: 0.9 ( t ,  611, 2 x  - C b ) ,  1.0-2.0 (m, 2211, l lx-Cl12) ,  2.68 ( t ,  211, 

arCIi2), 4.0 ( t ,  2H, arOCHz), 6.85 (s, lH,  -C=CH), 7.0-8.2 (m, 12H, arH), 16.9 (s, 

lH ,  =C-OH). 

Anal. calcd. for C36H46O3, 

C, 82.12 ; H,8.74 % 

b u n d :  C, 81.83 ; I-I, 8.81 % . 

Yield, 27%; m.p. 93.0°C; 1H urn,,: 2940, 2850, 1608, 1560, 1465, 1260 arid 770 

crn-'; NMlL 6: 0.9 ( t ,  611, 2 x  - C h ) ,  1.0-2.0 (m, 2411, 12x-C12) ,  2.65 ( t ,  211, 

arCllz), 4.0 (t, 2H, arOCH2), 6.85 (s, lH,  -C=CH), 7.0-8.2 (m, 12H, arH), 16.85 (s, 

111, =c-OH). 

Anal. calcd. for C37114803, 

C, 82.22 ; H, 8.88 O/o 

Found: C, 82.13 ; 11, 8.97 % . 

Yield, 29%; m.p. 90.0°C; III u,,,: 2930, 2850, 1600, 1565, 1470, 1375, 1260 and 

785 cm-'; NMR 6: 0.9 ( t ,  6M, 2 x  -C&), 1.9-2.0 (m, 2611, 13x-CH2), 2.65 ( t ,  211. 
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arCU2), 4.0 (t,  211, a r O C i 2 ) ,  6.85 ( s ,  lH,  -C=CH), 7.0-8.2 (m, 12H, arll),  16.9 (s, 

lH,  =C-OH). 

Anal. calcd. for C381j5003, 

C, 82.31 ; 11, 9.02 % 

Found: C, 82.35 ; H, 9.07 % . 

Yield, 21%; m.p. 85.5"C; IR v,,,: 2920, 2850, 1600, 1565, 1465, 1260 and 785 

crn-'; NMR 6: 0.95 (t ,  6H, 2 x  -C&), 1.0-2.0 (m, 28H, 14x-CH2),  2.65 ( t ,  211, 

arCI_12), 4.0 (t ,  211, a.rOCu2), 6.9 (s, 111, -C=CH), 7.0-8.2 ( ~ n ,  1211, al-u), 16.9 (s, 

11-1, =C-OH). 

A11a.l. ca.lccl. for C30115203, 

C, 82.39 ; 11, 9.15 % 

Found: C, 82.73 ; I1,9.34 % . 

1- (4"-1i-Dodecylbiplie1iyl)-3-(3-1i-lieptyloxyphenyl)propa1ie-1,3-dione: 

Yield, 23%; m.p. 78.0°C; IR v,,,: 2900, 2860, 1600, 1565, 1470, 1260 and 

785 ~ 1 1 1 - I ;  NMIt 6: 0.9 ( t ,  GII, 2 x - C k ) ,  1.0-2.0 (m, 3011, 1 5 x - C i 2 ) ,  2.65 ( t ,  211, 

arc&),  4.0 ( t ,  2H, arOCH2), 6.9 (s, lH,  -C=CH), 7.0-8.2 (m, 12H, arH), 16.85 (s, 

111, =C-OU). 

A1la.1. calcd. for C40115.,03, 

C, 82.47 ; H, 9.27 % 

Icour~cl: C, 82.30 ; 11, 9.40 % . 
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Yield, 20%; m.p. 745°C; IR v,,,: 2930, 2860, 1610, 1565, 1465, 1380, 1265 and 

775 ern-'; NMIt 6 :  0.9 ( t ,  611, 2 x  -C&), 1.0-2.0 (m, 3411, 17x-CU2), 2.7 ( t ,  211, 

arCH2), 4.05 ( t ,  2H, arOCH2), 6.9 (s, lH,  -C=CK), 7.0-8.2 (m, 12H, arH), 16.9 (s, 

111, =c-OUI. 

Anal. calcd. for C42)15803, 

C, 82.62 ; H, 9.50 % 

Found: C, 82.81 ; H, 9.72 % . 

Yield, 31%; m.p. 73.5"C; IR v,,,: 2920, 2860, 1600, 1565, 1380, 1260, 1205 arid 

785 cm-'; NMR 6: 0.95 ( t ,  611, 2 x - C L ) ,  1.0-2.0 (m,  3611, 18x-CU2), 2.7 ( t ,  211, 

arCH2), 4.1 (t ,  2H, arOCH2), 6.9 (s, lH,  -C=CH), 7.0-8.2 (m, 12H, arH), 16.9 (s, 

111, =c-OU).  

Arial. calcd. for C43116003, 

C, 82.69 ; 11, 9.61 % 

Found: C, 82.22 ; H, 9.68 % . 

Yield, 25%; m.p. 75.0°C; IR v,,,: 2920, 2860, 1600, 1565, 1465, 1260 and 785 

cm-'; NMIt 6: 0.92 ( t ,  611, 2x  -C.&), 1.0-2.0 (nl, 3811, 19x-Cu2) ,  2.7 ( t ,  211, 

arClJ2), 4.05 ( t ,  211, arOCIJ2), G.9 (s, 111, -C=CII), 7.0-8.2 (111, 1211, aru), 16.9 (s, 

lH,  =C-OU). 



A~ial. calcd. for C41116203, 

C, 82.75 ; H, 9.71 % 

I~oulid: C, 82.86 ; 11, 9.92 % . 

l-(4"-n-Dodecylbipl~enyl)-3-(3-n-dodecyloxyphenyl)propane-l,3-dione: 

Yield, 24%; m.p. 73.5"C; 111 v,,,: 2930, 2870, 1600, 1570, 1470, 1380, 1260 and 

785 cln-'; N M I t  S: 0.95 ( t ,  611, 2 x - C h ) ,  1.0-2.0 ( r r i ,  4011, 20x-Cj12), 2.7 ( t ,  211, 

arc&),  4.1 ( t ,  2H, arOCH2), 6.9 (s, lH,  -C=CH), 7.0-8.2 (m, 12H, arH), 16.95 (s, 

111, =c-OH). 

Anal. calcd. for C45H6403, 

C, 82.82 ; 11, 9.85 % 

Found: C, 83.28 ; H, 10.05 % . 

nato]copper(II): 

A mixture of l-(411-n-dodecylbiphenyl)-3-(3-n-dodecyloxyphenyl) propane- 1,3- 

dione (0.652 g, 1 mrnol) powdered potassium hydroxide (0.056 g, 1 riimol) and 

ethyl alcohol (15 ml) were warmed until the solution became clear. To this was 

added a solution of cupric chloride dihydrate (0.085 g, 0.5 mmol) in ethyl alcohol 

(10 ml). Precipitation occurred instantaneously and the reaction mixture was stirred 

for tlircc hours at roorrl tcrnl)craturc. 'I'lieli it was filtered, tlie precipitate collcctccl 

and dissolved in chloroform (100 mI), washed with water (3x100 ml) and dried 

(Na2S04). I<e~lioval of solvelit alid crystallisation of the residue usi~ig butall-2-one 

afforded green crystals of the complex. 

Yield, 0.4 g, (59%); 111.p. 200.0"C; I l l  v,,,: 2920, 2850, 1580, 1565, 1460, 1375, 

1205 and 775 cm-'. UV-Vis: A2:2'3 ( 6 ) :  36.1 (62,000), 320 (42,200). 



Anal. calcd. for C901j12606C~, 

C, 79.09 ; I-I, 9.22 % 

1:orlrttl: C, 78.98 ; 11, 9.50 % . 

Bis[l-(4"-n-dodecylbiplie~~yl)-3-(3-n-pentyloxyplie~iyl)propa~ie-1 ,3-dio- 

nato]copper( I I ) :  

Yicld, 66%; 111.p. 220.0°C; Ilt v,,,: 2930, 2860, 1580, 1565, 1460, 1380, 1210 

and 775 cm-'. UV-Vis: X:f$'3 ( 6 ) :  363 (61,100), 320 (41,300). 

Anal. calcd. for C76H9806C~, 

C, 77.98 ; H, 8.37 % 

Found: C, 77.74 ; 11, 8.50 76 . 

In a 250 rnl two-necked round bottom flask fitted with a reflux c o ~ ~ d e r ~ s c r  ar~tl 

a nitrogen inlet tube was placed a mixture of 4-methyloxy-4'-acetylbiphenyl (4.52 

g, 0.02 mol) and methyl benzoate (2.72 g, 0.02 mol) in dry 1,2-dimethoxyethane 

(60 ml). T l ~ i s  was stirred magnetically and sodium hydride (1.6 g, 0.04 mol) was 

added, the mixture refluxed for four hours and cooled. Ice-cold dilute hydrocllloric 

acid (30 ml) was added and the mixture extracted with chloroform (4x50 ml). 

The combined chloroform solution was washed with water (4x100 tnl) and dried 

(Na2S04). Removal of solvent and chromatography of the residue gave a yellow 

product. This was crystallised from butan-2-one. 

Yield, 2.6 g, (39%); m.p. 176.5"C; IR v,,,: 2950, 2850, 1600, 1470, 1380, 1260, 

1040, 840 and 780 crn-'; N M l t  6: 4.0 (s, 311, a r O C b ) ,  6.8-8.2 (rn, 1311, arl l ) ,  16.9 

(s, 111, =C-Of). 



Arial. calcd. for C22111803, 

C, 80.0 ; H, 5.45 % 

Fountl: C, 79.97 ; 14, 5.50 % . 

In a 250 ml round bottom flask was placed a mixture of 1-(4"-metllyloxybiplleny1)- 

3-(~~l~criyl)~~ro~~a11~-1,3-dior1~ (8.25 g, 0.025 nlol), I~ydrobrorrlic acid (48% , 37.5 r i l l )  

and acetic acid (84.2 ml). This was refluxed for sixteen hours and cooled. Then 

it was poured into a beaker containing crushed ice (250 g), the solid material thus 

obtained was filtered and washed thoroughly with water until the water washillgs 

were acid free. Finally the material was dried arid crystallised usir~g acctonitrilc. 

Yield, 5.0 g, (65%); 1n.p. 210.0°C; IIt v,,,: 3310, 2940, 2880, 1690, 1660, 1600, 

1585, 1460, 1300, 1200 aritl 825 crli-'. 

In a 100 ml round bottom flask fitted with a calcium chloride guard tube, was 

placed 1-(4"-hydroxybipheny1)-3- (phen~1)~ropane- 1,3-dione (0.3 16 g, 1 mmol) to 

which was added dry pyridine (5 ml). To this clear solution was added n-dodecanoyl 

chloride (0.436 g, 2 mmol) dropwise. The mixture was stirred magnetically a t  room 

temperature for sixteen hours. Then it was poured onto a mixture of ice and hy- 

drochloric acid and extracted with ether (2x50 ml). The combined ether solution 

was washed with water (4x50 ml) and dried (Na2S04). The solvent was rerrloved, 

the residue obtained was chromatographed and the required material was crystallised 

using ethyl alcohol. 

Yield, 0.14 g, (35%); m.p. 104.0°C; IIt v ,,,,: 2930, 2850, 1745, 1680, 1600, 1465, 
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1380, 1365, 1240, 815 arid 720 crri-'; N M H  6: 0.9 ( t ,  611, 2x-C&), 1.1-2.0 (111, 3811, 

19x-CH2), 2.7 (t, 4H, 2x-OCOCH2), 7.1-8.2 (m, 14H, 13xarB, and -C=CB). 

Anal. calcd. for C45116005, 

C, 79.41 ; H, 8.82 % 

Found: C, 79.30 ; H, 8.32 % . 

Tlie pliysical data of tlie other l-(4"-n-alkanoyloxybipheny1)-3-(n-alkanoy1oxy)- 

3-(pheny1)-2-propene-l-ones are given below: 

l-(4"-n-Butanoyloxybipl~eny1)-3- (n-butanoy1oxy)-3-(pheny1)-2-propene- 

l-one: 

Yield, 37%; m.p. 102.5OC; IR v,,,: 2950, 2860, 1750, 1680, 1600, 1460, 1395, 

1365, 1200 a.nd 830 cm-'; NMR 6: 1.1 ( t ,  6H, 2 ~ - C b ) ,  1.5-2.2 (m, 4H, ~ X - C U ~ ) ,  

2.65 ( t ,  411, 2x-OCOC!li2), 7.0--8.3 (111, 1411, 13xarIJ a11d -C=C!U). 

Allill. cil.Ic(1. for C2DI12805, 

C, 76.31 ; H, 6.14 % 

I;i>~ind: C, 76.34 ; 11, 6.46 % . 

1-(4"-n-Pentanoyloxybiphenyl)-3-(n-pentanoyloxy)-3-(phenyl)-2-prop- 

ene-l-one: 

Yield, 32%; m.p. 109.5OC; IR u,,,: 2940, 2870, 1750, 1680, 1605, 1465, 1380, 

1250, 1150 and 830 cm-1; NMR 6: 1.0 ( t ,  6H, 2 x - C b ) ,  1.3-2.0 (m, 8H, 4x-CH2), 

2.65 (t ,  4H, 2x-OCOCH2), 7.1-8.3 (m, 14H, 13xarH and -C=CH). 

Anal. calcd. for C31H3205, 

C, 76.85 ; 11, 6.61 % 

Found: C, 76.60 ; H,  6.89 % . 



1- (4"-11-Hexar~oyloxybipl1e~1yl)-3-(n-hexanoyloxy)-3-(pl1enyl)-2-propene- 

l-one: 

Yield, 36%; n1.p. 99.5"C; IR v ,,,,: 2940, 2860, 1750, 1680, 1600, 1460, 1395, 

1365, 1200, 830 and 725 cm-'; NMR S: 1.0 ( t ,  6H, 2x-C&), 1.2-2.0 (m, 12H, 

6x-CU2), 2.65 (t,  4H, -OCOCU2), 7.1-8.3 (m, 1411, 13xarH and -C=CH). 

Anal. calcd. for C33H3605, 

C, 77.34 ; H, 7.03 % 

Found: C, 77.09 ; H, 7.23 % . 

ene-l-one: 
Q 

Yicld, 33%; m.p. 99.5"C; I11 v,,,,: 2920, 2850, 1745, 1680, 1600, 1460, 1:1!)5, 

1365, 1200, 835 and 725 cm-'; N M R  5: 0.95 ( t ,  6H, 2x-C&), 1.2-2.0 (rn, lGII, 

Anal. calcd. for C35H4005, 

C, 77.77 ; 11, 7.40 % 

Found: C, 77.43 ; H, 7.90 % . 

l-(4"-n-Octanoyloxybipheny1)-3- (n-octanoy1oxy)-3-(pheny1)-2-propene- 

l-one: 

Yield, 38%; m.p. 101.O°C; IR v,,,: 2920, 2850, 1745, 1680, 1600, 1465, 1395, 

1365, 1200, 835 a ~ i d  720 crn-'; NMl1 6: 0.9 ( t ,  611, ~ x - C L ) ,  1.1-2.0 (nil 2011, 

10x-CH2), 2.65 ( t ,  4H, 2x-OCOCH2), 7.1-8.2 (m, 14H, 13xarH and -C=CH). 
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Anal. calcd. for C37H4405, 

C, 78.20 ; H, 7.74 % 

Found: C, 78.61 ; H, 7.72 % . 

Yield, 31%; m.p. 98.5OC; IR v,,,: 2920, 2850, 1745, 1680, 1600, 1465, 1395, 

1365, 1200, 835 and 720 cm-'; NMR 6: 0.85 (t ,  6H, 2 x - C L ) ,  1.1-2.0 (rn, 2411, 

12x-CH2), 2.7 ( t ,  4H, 2x-OCOCH2), 7.1-8.2 (m, 14H, l3xarH and -C=CH). 

Anal. calcd. for C39H4805, 

C, 78.52 ; I-I, 8.05 % 

Found: C,78.17; I1 ,8 .17%. 

Yield, 34%; m.p. 103.5 "C; IR v,,,: 2920, 2850, 1745, 1680, 1600, 1465, 1395, 

1365, 1200, 835 and 720 cm-'; NMR 6: 0.85 ( t ,  6H, 2 x - C h ) ,  1.15-2.0 (m, 28H, 

l4x-CHz), 2.7 ( t ,  4H, 2x-OCOCH2), 7.1-8.2 (m, 14H, 13xarH and -C=CH). 

Anal. calcd. for C41H5205, 

C, 78.84 ; 11, 8.33 % 

Found: C, 78.80 ; H, 8.55 % . 
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1- (4"-n-Undecanoyloxybipl~e~~yl)-3-(n-undecanoyloxy)-3-(pl~enyl)-2-pro- 

pene-l-one: 

Yield, 37%; m.p. 102.5"C; IR v,,,: 2920, 2850, 1745, 1680, 1600, 1465, 1395, 

1365, 1200, 835 and 720 cm-'; NMR 5: 0.85 (t, 611, 2x-C&), 1.15-2.0 (m, 32H, 

1Gx-Cl12), 2.7 ( t ,  411, 2x-OCOCU2), 7.1-8.3 (rri, 1411, 13xarU atid -C=CU). 

Anal. calcd. for C.131i5605, 

C, 79.14 ; H, 8.58 % 

Found: C, 78.84 ; H, 8.64 % . 
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