Chapter 4
Synthesis and mesomor phic properties of

(i) 1-(4"-n-Dodecylbipheny1)-3-(4-n-
alkylphenyl)propane-1,3-diones

(i1) 1-(4"-n-Dodecylbiphenyl)-3-(4-n-
alkyloxyphenyl)propane-1,3-
diones
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4.1 Survey of the mesomorphic properties of aryl g-di-
ketones and their metal complexes

Many aryl S-diketones which are easily syntliesised, are useful liquid crystalline
derivatives.'~7 Further, these compounds have a great ability to complex with var-
ious metal ions arid many of these chelates are mesogenic.®® Amongst the most
widely studied coordination compounds arc the complexes of f-diketones, which
appear to have been investigated with virtually every metal and metalloid in the

periodic table.
A brief description of the chemistry of 3-diketone ligands is given below:

f-Diketones are capable of exhibiting keto-enol tautomerism (figure 4.1). The
hydrogen atom d the central methylene group is activated by the adjacent C=0
groups and a conjugale system can arise by a prototropic shift. These tautomers
exist in cquilibrium with cach other and structurally they possessa cisconfiguration
and a syn (cisoid) conformation. Under appropriate conditions the enolic hydrogen
atom ol the ligand can be replaced by a metal cation to produce a six-membered
chelate ring (figure 4.1), thereby shifting the keto-enol equilibrium in favour o the
enol f{orm.

The liguid erystalline properties of compounds having a f-diketone group have
been investigated only recently. ‘I'he lirst report o such a compound wason 1,3-di(p-
n-decylphenyl)propane-1,3-dione, by Giroud and Billard.? Later, they reported a few
more similar #-diketones and concluded that only those compounds having more
than cighteen carbon atoms in the side chains exhibit a mesophase. Through optical
and miscibility studies they also tentatively identified the mesophase exhibited by

the above compounds as smectic 1.2

Ohta ¢ al®* have investigated a number o B-diketones including some of the
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compounds reported? carlier. They were [,3-di(p-n-alkylphenyl)propane-1,3-diones,
4.a. The texture exhibited by these compounds has not been conclusively identified
by them, though they state that it issimilar to that reported by Giroud and Billard.?
A similar series of diketones with unsymmetrical substituents, synthesised by the

author” has already been discussed in chapter 2.

In al the above mentioned cases, the fI-diketone group islinked to phenyl rings.
On replacement of the phenyl rings by cither a biphenyl moiety or normal alkyl
chains, the nature of the mesophase completely changes. For example, Sadashiva et
al.® have investigaled a series o 1-(p-n-alkylbiphenyl)-3-(phenyl)propane-1,3-diones,
4.b. 'T'he first four homologues in the series exhibit the classical nematic phase and a
smectic phase. By optical, miscibility and X-ray studies they found that the simectic
phase isof the A type. This is the first example of a 8-diketone exhibiting a nematic
as well as a smectic A phase. They have also studied the effect of different terminal

substituents on the mesomorphic properties of these 3-diketones.

Ohta o/ al'® have reported some |-(p-n-alkyloxybiphenyl)-3-n-alkylpropane-1,3-
dioncs. They show a focal conic texture which has been characterised as smectic A
mesophase. They have established the nature o the mesophase by detailed X-ray
studies on these compounds. Later, they reported!! aseriesof 1-(4-n-alkyloxybiphe-
nyl)-3-(mmethyl)propane-1,3-diones. 'I'hese exhibit enantiotropic smectic E and smec-
tic A phases. In addition to mesomorphism, they exhibit polymorpliism as well.

Sadashiva et al'? have reported a series of 3-diketones exhibiting smectic A and

L also examined some 1-(p-n-dodecylbiphenyl)-

smectic [5 phases. Sadashiva el a
3-(p-substituted biphenyl)propane-1,3-diones. Some of them have been found to be
mesomorphic. Later, they investigated' it homologous series of 1-( p- n- alkylbiphe-

nyl)-3-(p-chlorophenyl)propane-1,3-diones.  Here, the lower hornologues exhibit an
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enantiotropic smectic A phase, while the higher ones exhibit smectic E phase in
addition to smectic A phase. Thompson el al'®® have investigated a number of
mesogenic -diketones, particularly the eflect of polar terminal substituents viz., Br,

CF3, CN on the nature of the mesophase.
The detailed survey of mesogenic metallo f-diketonates has already been made
in chapters 2 and 3 and only relevant references to these will be made at appropriate

places here.
4.2 Results and discussion

Chandrasckhar et al.'” have investigated a few nematogenic bis[1-( p -n- decylbiphe-
nyl) -3- (substituted phenyl)propane-1,3-dionato]copper(1I) complexes, with either
short alkyl or alkyloxy chains on the phenyl ring. Sadashiva et al.® have examined

the effect of para substituents on the nature of the mesophase o many S-diketones.

In order to study the ellect of different p-substituents on the mesomorphic prop-
erties in such systems, the following two homologous series d S-diketones and afew
d their copper(Il) complexes were prepared.

(i) 1-(4"-n-Dodecylbiphenyl)-3-(4-n-alkylphenyl)propane-1,3-diones, 4.c and

(ii) 1-(1"-n-Dodecylbiphenyl)-3-(4-n-alkyloxyphenyl)propane-1,3-diones, 4. d.

Mog, of the #-diketones in the above two series were found to be mesogenic.
They exhibit asmectic A phase. Among the copper(11) complexes synthesised, only
methyloxy derivative was lound o be mesogenice, exhibiting a monotropic nematic
phase. Since the f-diketones were mesogenie, the same were investigated in detail.

1-(4"-n-Dodecylbiphenyl)-3-(4-n-alkylphenyl)propane-1,3-diones (4.c), were pre-

pared starting from 4-n-dodecyl-4’-acetylbiphenyl and ethyl-4-n-alkylbenzoates. 1-
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(4"-n-Dodecylbiphenyl)-3-(4-n-alkyloxyphenyl)propane-1,3-diones (4.d), were pre-
pared starting from 4-n-dodecyl-1-acetylbiphenyl and ethyl-4-n-alkyloxybenzoates.
These reactions are schematically shown in figure 4.2. The corresponding copper(11)
complexes of 4.c and 4.d were prepared following the scheme shown in figure 4.3.
Thus, on treating 4.c and 4.d with cupric chloride dihydrate in ethyl alcohol using

potassium hydroxide as a hase, afforded the required copper(1l) complexes, 4.e.

The transition temperatures and enthalpies o transitions for 1-(4”-n-dodecylbi-
phenyl)-3-g::;lrll\';lphenyl)propa.nc—l,3-dioncs (4.c), are given in table 4.1 . All the
homologues except the compound 4.c.12 are inesogenic. They exhibit focal-conic
texture, characteristic o smectic A phase. Ascan be seen from the table, compounds
4.c.l to 4.c.9 are enantiotropic and compounds 4.¢.10 and 4.c.11 are monotropic.
Compound 4.¢.12 is non-mesomorphic. A lew o the copper complexes synthesised
using these ligands were found to be nou-mesomorphic. These results arein complete
contrast to those observed,!” for a similar series of compounds. It was found that

the ligand f-diketones did not exhibit. any liquid crystalline property whereas the

corresponding copper chelates exhibited a monotropic nematic phase.!”

A plot of the transition temperatnres versus the number of carbon atoms in the
alkyl chain lor 4.c, isshown in figure 4.4, 1t is seen that there is an alternation in
the S4 — | transition temperatures. IPurther, the melting point of compound with
n=10 increases suddenly and hence this exhibits a monotropic mesophase. Since
compound 4.¢.12 has a high melting point, it does not exhibit any liquid crystalline
properiy.

The transition temperatures and enthalpies d transitions for 1-(4"-n-dodecy!bi-
phenyl) -3- (4-n-alkyloxyphenyl)propane-1,3-diones (4.d), are given in table 4.2 .

Most o the homologues arc mesogenic. ‘I'hey exhibit a focal-conic texture, char-
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Table 4.1
Transition temperatures (°C) and enthalpies (kcal/mol) for
1-(4"-n-Dodecylbiphenyl)-3-(4-n-alkylphenyl)propane-1,3-diones,

4.c
Compound n C Sa
number
4.c. 1 . 1005 . 108.0
4.95 0.99
4.c.2 2 . 79.0 , 99.0
7.43 1.02
4.c.3 3 . 835 . 101.5
5.40 1.06
4.c4 4 . 820 . 99.5
5.21 1.20
4.c.5 5 . 815 . 101.5
4.92 1.23
4.c.6 6 . 835 . 100.0
5.06 1.25
4.c.7 7 . 850 . 103.5
5.12 1.30
4.c.8 8 . 86.0 . 101.0
4.20 111
4.c.9 9 . 915 . 103.5
7.71 ¢ 1.40
4.¢.10 10 . 1035 (. 102.5)
9.97 141
4.1 1 . 1040 (. 10L5)
8.29 151
4.c.12 12 . 1085
10.28
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Table 4.2
Transition temperatures (°C) and enthalpies (kcal/mol) for
1-(4"-n-Dodecylbiphenyl)-3-(4-n-alkyloxyphenyl)propane-1, 3-di ones,

4.d
Compound n Cy C Sa
number

4.d.l 1 . 1055 . 1095
2.70 3.24

4.d.2 2 . 95 . 1050 (. 100.0y'
8.58 0.95

4.d.3 3 . 9%.5 . 1075 (. 95.0)'
9.73 2.24

4.d.4 4 . 90 . 1005 (.  995)
3.10 5.98

4.d.5 5 . 880 . 97.0

443 0.86
4.d.6 6 . 820 . 98.5
6.63 0.82

4.4.7 7 . 815 . 900 . 98.0
6.30 0.51 0.52

4.d.8 8 . 770 . 1040 . 108.0
6.20 1.37 1.19

4.d.9 9 . 795 . 1090 (. 108.5)'
8.99 3.85

4.d.10 10 . 765 . 1105 (. 109.5)'
8.67 3.87

4.d.11 11 . 795 . 1125
1.16 3.46

4.d.12 12 . 740 . 1130
7.10 4,52

*Enthalpies could not be measured due to onset o crystallisation.
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acteristic of smectic A phase. Compound 4.d.1 is non-mesogenic, compounds 4.d.2
to 4.d4 are monotropic and compounds 4.d.5 to 4.d.8 are enantiotropic. Again,
the compounds 4.d.9 and 4.d.10 are monotropic while the compounds 4.d.11 and
4.d.12 are non-mesomorphic. Among it fev copper chelates synthesised using these
B-diketones, only the methyloxy derivative is mesomorphic [C 180.0 N (168.5) I].

The dsc thermogram for compound 4.d.10 is shown in figure 4.5.

A graphical representation of transition temperatures versus the number o car-
bon atoms in the alkyloxy chain for 4.d, is shown in figure 4.6. As can be seen from
the graph, there is alternation in S4 — | temperature upto n=7, but from n=8 on-
wards there isan increase in S4 — | transition temperature. This kind of behaviour
is rather unusual. There isa sudden increase in melting points of cornpounds from
n=7 onwards. Once again as irr the case of 4.¢.12, due to their high melting points,

compounds 4.d.11 and 4.d.12 are non-mesomorphic.

In conclusion, al the f-diketones reported so far, exhibit either a nematic or
a smectic mesophase. In some cases they exhibited both the phases. The smectic
mesophase exhibited by these generally bhelong to either smectic A or smectic E
modification. The smectic phase exhibited by the above discussed §-diketones (4.c
and 4.d) belong to A modification only. All the homologues, except the last one in
the series 4.¢, are mesomorphic. In the case o series 4.d, only middle homologues
are mesomorphic. Except for the methyloxy derivative, none of the other copper(11)
chelates substituted by alkyl or alkyloxy chains in the para position of the phenyl

ring showed any mesophase.
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4.3 Experimental

4 -n- Dodecyl -4- acetylbiphenyl was prepared as described in chapter 3. 4-n-
Alkylbenzoic acids were prepared following the procedure o Johnson, Gutsche and
Offenhauer.'® The ethyl esters of these acids were prepared following a standard

procedure given below for the hexyl derivative.
Ethyl-4-n-hexyl benzoate:

A mixture o 4-n-hexylbenzoic acid (19.6 g), ethyl alcohol (200 ml) and concen-
trated sulphuric acid (2 ml) was refluxed for sixteen hours. The excess ethyl alcohol
present in Lhe reaction mixture wasdistilled off, the residue was poured onto ice (400
g) and extracted with ether (2x 100 ml). The combined ethereal solutiori was washed
with water (2x200 ml), 5% sodium bicarbonate solution (2x100 ml), water (3x 100
ml) and dried (Na,;SQy4). Removal o solvent and fractional distillation d the residue

gave pure ethyl-4-n-hexylbenzoate. Yield, 18.0 g, (81%);b.p. 155-158°C/1mm.

In a similar way the other required cthyl-4-n-alkylbenzoates were aso prepared
and their physical constants are given in table 4.3.
1-(4"-n-Dodecylbiphenyl)-3-(4-n-hexylphenyl)propane-1,3-dione:

In @250 ml two-necked round bottom flask fitted with areflux condenser and a ni-
trogen inlet tube was placed a mixture of 4-n-dodecyl-4'-acetylbiphenyl (3.64 g, 0.01
mol) and ethyl-4-n-hexylbenzoate (2.34 g, 0.01 mol) in dry 1,2- dimethoxyethane
(80 ml). This was stirred magnetically, sodinm hydride (0.8 g, 0.02 mol, 60% in
paralfin.oil) was added and the mixture refluxed for four hours. Then it was cooled,
ice cold dilute hydrochloric acid (30 ml) was added and the mixture extracted with
chloroform (3x50 ml). The combined chloroform solution was washed with water

(4x100 ml) and dried (Na;SO4). Removal o solvent and chromatography o the



Table 4.3

Physical constants for ethyl-4-n-alkylbenzoates,
CnH2n41.C6H,4.COOC,H;

n Boiling point(°C)/mm
1 60-6110.5
2 76/2

3 8812.5

4 120-123/1
5 150-152/1
7 160-162/2
8 183-185/2
9 190-192/2
10 197-199/2
11 205-208/2
12 210-213/2
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residue gave a pale yellow product which was crystallised using propan-2-01.

Yield, 1.7 g, (31%); m.p. 83.5°C; IR w,...: 2930, 2850, 1608,1590, 1470, 1380,
1300, 1180 and 775 cm™'; NMR é: 0.9 (¢, (ill, 2x-CH3), 1.0-2.0 (1, 28H, 14x-CLl;),
2.65 (1, 4H, 2xarCH,), 6.9 (s, IH, -C=(CH), 7.2-82 (m, 12H, arH), 16.95 (s, 1H,
=C-0l).

Anal. calcd. for Ca9H5,04,
C,84.78; H,942%
Found: C,84.92; H,9.58%.

The physical data of the other 1-(1”-n-dodecylbiphenyl)-3-(4-n-alkylphenyl)pro-
pane- |, 3-diones are given helow:
1-(4"-n-Dodecylbiphenyl)-3-(4-methylphenyl)propane-1,3-dione:

Yield, 35%; m.p. 100.5°C; IR v,,,..: 2920, 2860, 1608, 1588, 1470, 1380, 1310,
1190 and 780 cm™!'; NMR 4: 0.9 (t, 3H, -CHs), 1.1-2.0 (m, 20H, 10x-CH,), 2.45 (s,
3H, arCH3), 2.7 (t, 211, arCH,), 6.85 (s, | H, -C=CH), 7.2-8.2 (m, 12H, arH), 16.95
(s, 111, =C-Ol).

Anal. caled. for C34H4204,
C,84.64; H,871%
1 C,8447; H,921%.

1-(4"-n-Dodecylbiphenyl)-3-(4-ethylphenyl)propane-1,3-dione:

Yield, 32%; m.p. 79.0°C; IR 1~,,,,,,.2930, 2860, 1608, 1588, 1470, 1380, 1310,
1190 and 780 cm™'; NMR é: 0.9 (t, (ill, 2x-CHs), 1.1-2.0 (m, 20H, 10x-CH,),
2.7 (t, 4H, 2xarCH,), 6.85 (s, IH, -C=CH), 7.2-8.2 (m, 1211, arll), 16.95 (s, 111,
=C-OH).
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Anal. caled. for Ca5H4404,
C, 84.67 ; H, 8.87 %
Found: C, 84.63; H,9.02 % .

1-(4"-n-Dodecylbiphenyl)-3-(4-n-propylphenyl)propane-1,3-dione:

Yield, 211% m.p. 83.5°C; IR vmar: 2930, 2860, 1610, 1590, 1470, 1380, 1300, 1185
and 775 cm~!; NMR. 6:0.95 (, 6H, 2x-CH3), 11-20 (m, 22H, 11x-CH,), 2.7 (t,
4H, 2xarCH,), 6.85 (s, 1H, -C=CH), 7.2-8.2 (m, 12H, arH), 16.95 (s, 1H, =C-OH).

Anal. calcd. for CygH40,,
C,81.70; H,9.02%
Found: C, 81.98; H, 9.26 % .

1-(4"-n-Dodecylbiphenyl)-3-(4-n-butylphenyl)propane-1,3-dione:

Yield, 35%; m.p. 82.0°C; IR »,,.: 2930, 2850, 1608, 1590, 1470, 1380, 1300,
1180 and 775 cm™'; NMR 6: 0.9 (t,6H, 2x -CHs), 1.0-2.0 (m, 24H, 12x-CH,), 2.65
(t, 4H, 2xarCH,), 6.9 (s, 1H, -C=CH), 7.2 8.2 (m, 12H, arH), 16.9 (s, 1H, =C-OH).

Anal. calcd. for Cg7H4302,
C,84.73; H,9.16 %

Found: C, 814.55; H, 941 % .

1-(4"-n-Dodecylbiphenyl)-3-(4-n-pentylphenyl)propane-1,3-dione:

Yield, 33%; m.p. 81.5°C; IR 1, 2920, 2850, 1608, 1590, 1470, 1380, 1300,
1180 and 775 cm™'; NMR 6. 0.9 (t, (ill, 2x -CH3), 1.0-2.0 (m, 26H, 13x-CH,),
2.7 (t, 1H, 2xarCll,), 6.85 (s, IH, -C=CH), 7.2-8.2 (m, 12H, arH), 16.9 (s, 1H,
=C-OH).
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Anal. ca.lcd. for C;;sH_r,()OQ,
C,81.7; H, 929 %
Found: C, 84.76 ;. H, 9.53 % .

1-(4"-n-Dodecylbiphenyl)-3-(4-n-heptylphenyl)propane-1,3-dione:

Yield, 28%; m.p. 85.0°C; 111 vpn.,: 2940, 2850, 1610, 1590, 1465, 1380, 1300,
1180 and 775 cm~!; NMR & 0.9 (t, GH, 2x -CHs), 1.0-2.0 (m, 30H, 15x-CH,),
2.65 (t, 41, 2xarCH,), 6.85(s, 1H, -C=CH), 7.2-82 (m, 12H, arH), 16.9 (s, 1H,
=C-OH).

Anal. caled. for C4oHs40y,
C]84.80; H(354%
Found: C, 84.64; H,9.78 % .

1-(4"-n-Dodecylbiphenyl)-3-(4-n-octylphenyl)propane-1,3-dione:

Yield, 34%; m.p. 86.0°C; IR w4, 2940, 2860, 1610, 1590, 1465, 1380, 1300,
1190 and 775 cm™!; NMR 6 0.9 (t, 6H, 2x -CH3), 1.0-2.0 (m, 32H, 16x-CH;),
2.65 (t, 4H, 2xarCH,), 6.85 (s, IH, -C=CH), 7.2-8.2 (m, 12H, arH), 16.9 (s, 1H,
=C-Off).

Anal. calcd. for C4;Hs604,
G 8182 H,9.65 %
Found: C,85.15; H,977%.

1-(4"-n-Dodecylbiphenyl)-3-(4-n-nonylphenyl)propane-1,3-dione:

Yield, 31%; m.p. 91.5°C; IR v, 2910, 2870, 1610, 1590, 1470, 1380, 1300,
1190 and 775 cm™'; NMR 6: 0.9 (t, 6H, 2% -Cl3), 1.0-2.0 (m, 34H, 17x-CH,),
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2.65 (t, 4H, 2xarCH,), 6.85 (s, 1H, -C=CH), 7.2-82 (m, 12H, arH), 16.9 (s, 1H,
=C-OH).

Anal. calcd. for C4l 5505,
C,8484; H,976%
Found: C,85.06; H,955%.

1-(4"-n-Dodecylbiphenyl)-3-(4-n-decylphenyl)propane-1,3-dione:

Yield, 34%; m.p. 103.5°C; IR vmqe,: 2930, 2850, 1610, 1590, 1470, 1380, 1190
and 775 cm™!; NMR 6: 09 (t, 6H, 2x -CHs), 1.1-20 (m, 36H, 18x-CH,), 2.65 (t,
4H, 2xarCH,), 6.85 (s, 1H, -C=CH), 7.2-8.2 (m, 12H, arH), 16.95 (s, 1H, =C-OH).

Anal. cacd. for C43HgeO4,
C,8486; H,986%
Found: C,8458; H, 1017 % .

1-(4"-n-Dodecylbiphenyl)-3-(4-n-undecylphenyl)propane-1,3-dione:

Yield, 33%; m.p. 104.0°C; IR vmar: 2930, 2860, 1612, 1595, 1475, 1385, 1300,
1200 and 780 cm~!; NMR 6. 0.95 (t, 6H, 2x -CHs), 1.1-2.0 (m, 38H, 19x-CH,),
2,65 (t, 41, 2xarCl,), 6.85 (s, 1H, -C=Cl), 7.2-82 (i, 1211, arll), 16.95 (s, 111,
=C-OH).

Anal. cacd. for C44H6202,
C,84.88; H,99 %
Found: C,8441; H,1028%.
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1-(4”"-n-Dodecylbiphenyl)-3-(4-n-dodecylphenyl)propane-1,3-dione:

Yield, 30%; m.p. 108.5°C; IR vpmas: 2930, 2850, 1610, 1590, 1480, 1380, 1300,
1190 and 775 cm™!; NMR é: 0.95 (t, 6H, 2x -CHs), 1.1-2.0 (m, 40H, 20x-CH,),
2.65 (t, 4H, 2xarCH,), 6.85 (s, 1H, -C=CH), 7.2-82 (m, 12H, arH), 16.95 (s, 1H,
=C-OH).

Anal. calcd. for C45H6402,
C,8490; H,10.06 %
Found: C,8469; H,10.28%.

Bis[1-(4"-n-dodecylbiphenyl)-3-(4-methylphenyl)propane-1,3-dionato]-
copper (1I):

A mixtured 1-(4"-n-dodecylbiphenyl)-3- (4-methylphenyl)propane-1,3-dione
(0.241 g, 0.5 mmol) in tetrahydrofuran (5 ml), cupric chloride dihydrate (0.042 g,
0.25 mmol) in ethyl acohol (5 ml) and potassium hydroxide (0.028 g, 0.5 mmol) in
ethyl alcohol (20 ml) was stirred for about four hours at room temperature. The
green precipitateobtained was then filtered, washed with ethyl alcohol and dissolved
in chloroform (100 ml). The chloroform solution was washed with water (3x100 ml)
and dried (Na;SO4). Remova o solvent and crystallisation o the residue using

butan-2-one afforded green crystals of the complex.

Yield, 0.11 g, 43%; m.p. 208.0°C; IR vpq,: 2920, 2850, 1585, 1460, 1375, 1180
and 770 cm™'; UV-Vis ACHCh (¢): 362 (80,900), 311 (50,864).

max

Anal. cacd. for CSSH8204CUa
C,7957; H, 7.9 %
Found: C, 7948; H,812%.
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Bis[1-(4"-n-Dodecylbiphenyl)-3-(4-n-decylphenyl)propane-1,3-dionato]-
copper(II):

Yield, 45%; m.p. 160.0°C; IR vzt 2920, 2850, 1585, 1460, 1375, 1195 and 775
cm™Y; UV-Vis AGHES (€): 362 (79,200), 311 (49,546).

Anal. calcd. for 036H11804Cu,
C,80.78; H,932%
Found: C,80.70; H,939%.

Ethyl-4-n-alkyloxybenzoates:
These were prepared as described in chapter 2.
1-(4"-n-Dodecylbiphenyl)-3-(4-n-heptyloxyphenyl)propane-1,3-dione:

A mixture of 4-n-dodecyl-4’-acetylbiphenyl (3.64 g, 0.01 mol) and ethyl-4-n-
heptyloxybenzoate (2.64 g, 0.01 mol) in dry 1,2-dimethoxyethane (80 ml) was taken
in a 250 ml two-necked round bottom flask fitted with a reflux condenser and a
nitrogen inlet tube. The reaction mixture was stirred magnetically, sodium hydride
(0.8 g, 0.02'mol, 60% in paraffin oil) was added and refluxed for four hours. Then
it was cooled, ice cold dilute hydrochloric acid (30 ml) was added and the mix-
ture extracted with cliloroform (3x50 ml). The combined chloroform solution was
washed with water (4x100 ml) and dried (Na;SO4). Removal of solvent and chro-
matography o the residue gave a pale ydlow product. This was crystallised from

acetonitrile.

Yield, 1.1 g, 19%; m.p. 90.0°C; IR vmaz: 2930, 2860, 1608, 1590, 1470, 1380,
1260, 1015 and 780 cm~!; NMR 6: 0.95 (t, 6H, 2x -CHs), 1.1-2.0 (m, 30H, 15x-
CH,), 2.65 (t, 2H, arCll,), 4.05 (t,2H, arOCHs,), 6.85-8.2 (m, 13H, arH and -C=CH),
17.0 (s, 1H, =C-OH).



"L'P'¥ punodwod 10j wnijoads YJ

0°00S 00001 0-00st 0°000¢ 0-000€ 0-000%

T T T T I T T T T T T T T T T I T 5. I 00

—0°02

—0°0%

—0°08

—0°08

0°o0t



chapter 4

Anal. calcd. for C40H5403,
C,8247; H,927T%
Found: C,8202;. H,946 % .

The physical constants o the other 1-(4”-n-dodecylbiphenyl)-3-(4-n-alkyloxy-
phenyl)propane-1,3-diones are given below:
1-(4"-n-Dodecylbiphenyl)-3-(4-methyloxyphenyl)propane-1,3-dione:

Yield, 21%; m.p. 109.5°C; IR vpnqe: 2930, 2860, 1608, 1590, 1470, 1380, 1260,
1030 and 785 cm™!; NMR 6. 0.9 (t, 3H, -CHs), 1.1-20 (m, 20H, 10x-CH3), 2.7 (t,

2H, arCH;), 3.9 (s, 3H, arOCHs), 6.8-8.2 (m, 13H, 12xarH and -C=CH), 17.0 (s,
1H, =C-OH).

Anal. calcd. for Cs34H4,03,
C,8192; H,844 %
Found: C,8140; H,864%.

1-(4"-n-Dodécylbiphenyl)-3-(4-ethyloxyphenyl)propane-1,3-dione:

Yield, 18%; m.p. 105.0°C; IR vmaz: 2930, 2860, 1608, 1590, 1470, 1380, 1260,
1050 and 785 cm™!; NMR & 0.96 (t, 6H, 2x -CHs), 1.2-1.8 (m, 20H, 10x-CH,),
2.65 (t, 2H, arCH,), 4.1 (q, 2H, arOCH,), 6.85-82 (m, 13H, 12xarH and -C=CH),
17.0 (s, 1H, =C-OH).

Anal. calcd. for C3sHysO3,
C,8203; H,859 %
Found: C,8240; H,887%.
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1-(4"-n-Dodecylbiphenyl)-3-(4-n-propyloxyphenyl)propane-1,3-dione:

Yield, 27%; m.p. 107.5°C; IR vmez: 2920, 2850, 1608, 1588, 1470, 1375, 1260,
980 and 780 cm™'; NMR5:'0.96 (t, 6H, 2x -CHa), 1.2-1.9 (m, 22H, 11x-CH;), 2.65
(t, 2H, arCH;), 4.1 (t, 2H, arOCH,), 6.85-82 (m, 13H, arH and -C=CH), 17.0 (s,
1H, =C-OH).

Anal. calcd. for CagHy603,
C,8213; H,874%
Found: C,8180; H,898%.

1-(4"-n-Dodecylbiphenyl)-3-(4-n-butyloxyphenyl)propane-1,3-dione:

Yield, 16%; m.p. 100.5°C; IR vpap: 2920, 2850, 1605, 1590, 1465, 1375, 1255,
1180 and 780 cm™!; NMR 6: 0.96 (t, 6H, 2x -CHs), 1.2-1.8 (m, 24H, 12x-CH,),
2.65 (t, 2H, arCH;), 40 (t, 2H, arOCH,), 6.85-82 (m, 13H, 12xarH and -C=CH),
17.0 (s, 1H, =C-OH).

Anal. calcd. for C37Hys03,
C,8222; 11,888%
Found: C,81.95; H,913%.

1-(4"-n-Dodecylbiphenyl)-3-(4-n-pentyloxyphenyl)propane-1,3-dione:

Yield, 18%; m.p. 88.0°C; IR vnaz: 2910, 2850, 1608, 1590, 1465, 1475, 1360,
1260, 1180 and 780 cm~!; NMR 5: 0.96 (t, 6H, 2x-CHs), 1.1-1.9 (m, 26H, 13x
-CH,), 2.65 (t, 2H, arCH;), 4.0 (t, 2H, arOCH,), 6.85-8.2 (n, 13H, 12xarH and
-C=CH), 17.0 (s, 1H, =C-OH).
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Anal. calcd. for CasHsoOg,
C,8231; H,902%
Found: C,8275;. H,936%.

1-(4"-n-Dodecylbiphenyl)-3-(4-n-hexyloxyphenyl)propane-1,3-dione:

Yield, 15%; m.p. 82.0°C; IR vmaz: 2920, 2850, 1608, 1590, 1465, 1360, 1260,
1175 and 780 cm™!; NMR é: 0.96 (t, 6H, 2x -CH,), 1.1-20 (m, 28H, 14x-CH,),
2.65 (t, 2H, arCH,), 4.0 (t, 2H, arOCH;), 6.85-8.2 (m, 13H, 12xarH and -C=CH),
17.0 (s, 1H, =C-OH).

Anal. calcd. for C39H5203,
C,8240; 1,915%
Found: C,8280; H,945%.

1-(4”-n-Dodecylbiphenyl)-3-(4-n-octyloxyphenyl)propane-1,3-dione:

Yield, 23%; m.p. 104.0°C; IR vmas: 2920, 2850, 1608, 1590, 1470, 1360, 1260,
1180 and 780 cm™!; NMR 6 0.96 (t, 6H, 2x -CH3), 1.1-20 (m, 32H, 16x-CH,),
2.65 (t, 2H, arCH,), 4.0 (t, 2H, arOCH,), 6.85-8.2 (m, 13H, 12xarH and -C=CH),
17.0 (s, 1H, =C-OH).

Anal. calcd. for C41H5603,
C, 8255; H, 9.39 %
Found: C, 82.36; H, 957 % .

1-(4"-n-Dodecylbiphenyl)-3-(4-n-nonyloxyphenyl)propane-1,3-dione:

Yield, 31%; m.p. 109.0°C; IR vmar: 2920, 2850, 1608, 1590, 1470, 1365, 1260,
1180 and 780 cm~!; NMR 6: 0.96 (t, 6H, 2x -CH3), 1.1-2.0 (rn, 34H, 17x-CH,),



chapter 4 78

2.65 (t, 2H, arCH;), 40 (t, 2H, arOCH,), 6.85-8.2 (m, 13H, 12xarH and -C=CH),
17.0 (s, 11, =C-OM).

Anal. calcd. for C4H5503,
C,8262; H,950 %
Found: C,8270; H,9.72%.

1-(4"-n-Dodecylbiphenyl)-3-(4-n-decyloxyphenyl)propane-1,3-dione:

Yield, 20%; m.p. [10.0°C; IR vmep: 2920, 2860, 1608, 1590, 1470, 1365, 1260,
1180 and 780 cm~!; NMR 6 0.9 (t, 6H, 2x -CHs), 1.1-2.0 (m, 36H, 18x-CH,),
2.65 (t, 2H, arCH,), 4.0 (t, 2H, arOCH,), 6.85-82 (m, 13H, 12xarH and -C=CH),
16.95 (s, 1H, =C-0OU).

Anal. cacd. for C43HG()03,
C,8269; H,961%
Found: C,8278; H,981%.

1-(4"-n-Dodecylbiphenyl)-3-(4-n-undecyloxyphenyl)propane-1,3-dione:

Yield, 23%; m.p. 112.5°C; IR vmer: 2920, 2860, 1608, 1595, 1470, 1365, 1260,
1180 and 780 cm™'; NMR 6 0.92 (t, 6H, 2x -CHs), 1.0-20 (m, 38H, 19x-CHz,),
2.5 (t, 2H, arCH,), 3.95 (t, 2H, arOCH;), 6.80-80 (m, 13H, 12xarH and -C=CH),
16.9 (s, 1H, =C-OH).

Anal. cacd. for C44Hg,03,
C,8275; H, 971 %
Found: C,8295; H,999%.
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1-(4”-n-Dodecylbiphenyl)-3-(4-n-dodecyloxyphenyl)propane-1,3- di one:

Yield, 25%; m.p. 113.0°C; IR vpas: 2920, 2860, 1608, 1595, 1470, 1365, 1260,
1180 and 780 cm™; NMR 6. 0.92 (t, 6H, 2x -CHs), 1.0-2.0 (m, 40H, 20x-CH,),
2.5 (t, 2H, arCH,), 3.95 (t, 2H, arOCH;), 6.80-8.0 (m, 13H, 12xarH and -C=CH),
16.9 (s, 1H, =C-OH).

Anal. calcd. for C45H6403,
C,8282; H,981%
Found: C,8328; H,984 %.

Bis[1-(4"-n-dodecylbiphenyl)-3-(4-methyloxyphenyl)propane-1,3-dio-
nato]copper(II):

A mixtureof 1-(4"-n-dodecylbiphenyl)-3- (4-methyloxyphenyl)propane-1,3-dione
(0.249 g, 0.5 mmol) in tetrahydrofuran (5ml), powdered potassium hydroxide (0.028
g, 0.5 mmol) in ethyl acohol (5 ml) and cupric chloride dihydrate (0.042 g, 0.25
mmol) in ethyl alcohol (20 ml) wasstirred for about four hours at room temperature.
The complex formed in the form o green precipitate was then filtered, washed
with ethyl alcohol and dissolved in chloroform (100 ml). The chloroform solution
was washed with water (3x100 ml) and dried (Na;SO4). Remova of solvent and

crystalisation d the residue using butan-2-one gave green crystals of the complex.

Yield, 0.08 g, 30%; m.p. 180.0°C; IR vpmqz: 2930, 2860, 1590, 1485, 1380, 1260,
1175 and 780 cm™!; UV-Vis XCHCE (¢). 365 (97,800), 315 (65,300).

maxr

Anal. CaICd for Cf,nggOsCU,
C,7716; H,7.75%
Found: C, 77.25; H,7.90%.
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Bis[1-(4"-n-dodecylbiphenyl)-3-(4-n-octyloxyphenyl)propane-1,3-dio-
nato]copper(II):

Yield, 41%; m.p. 194.0°C; IR vpqz: 2920, 2850, 1585, 1480, 1380, 1270, 1000
and 780 cm™!; UV-Vis A&4E (€): 366 (98,300), 316 (67,000).

Anal. calcd. for CgHy1006Cn,
C,7850; H,877%
Found: C, 79.0; H, 8.98 % .
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