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NOTES

Physico-Chemical Studies on Some Industrially Important
Bisphenols

P. H. PARSANIA
Department of Chemistry, Saurashtra University, Rajkot-360 005, India

Bisphenols were synthesized by Fridel-Craft’s condensation and bro-
mination was carried out using ethanol as solvent at room temperature.
Bisphenols were characterized by elemental, IR and NMR spectral data
and a comparative thermal study was carried out by TGA.

Bisphenols are well known for their industrial applications in the
preparation of thermally stable polymers and epoxy resins. The physical
and chemical properties are strongly dependent on the structure of bis-
phenols.! It has been reported that resistance to high temperature is
increased considerably by introducing cardo group in the bisphenol
moiety?. Epoxy resins of bisphenols are useful in the preparation of paints
and varnishes.? In present communication bisphenols of general scheme-I
were synthesized by Fridel-Craft’s condensation*$. The structures of
bisphenols were confirmed by elemental, IR and NMR spectral data, and

kinetics of thermal degradation was carried out by thermogravimetric
technique.

R, R, '
O X OH x 0(‘ = Cycloheiy‘
R, R, F Y
Scheme I
o
1. X=—ISI—- Ri=R:=—H
%

II. X = cyclohexyl, Ri = R = —H
IIl. X = cyclohexyl, Ry = —CHs, R; = —H
o

IV, X=-—-S— Ri=Ri: = —Br

V. X = cyclohexyl, Ry = R2 = —Br

4,4’-Dihydroxydiphenyl sulphone*(I), 1,1"-bis(4-hydroxy phenyl cyclo-
hexaneS(II), and 1,1'-bis (4-hydroxy-3-methylphenyl) cyclohexane$(I1I)
were synthesized by Fridel-Craft’s condensation technique. 4,4'-Dihydroxy



212 PHYSICO-CHEMICAL STUDIES ON INDUSTRIALLY IMPORTANT BISPHENOLS.

dibromophenyl sulphone(IV) and 1,1'-bis-(4-hydroxy-2,6-dibromophenyl)
cyclohexane(V) were synthesized by reacting. I and II (20 g) with bromine
(30 ml) in ethanol (100 ml) at room temperature for 2 hrs. I, IV and V were
purified repeatedly from methanol-water, and II and III were purified
from benzene and methanol. IR spectra were scanned in KBr on a Shi-
madzu DR-1 spectrometer, NMR spectra were scanned in DMSO-dg on
a XL-100A spectrometer operating at 100-1 MHz using TMS as internal
reference and elemental analyses were carried out at NCL Pune. Thermo-
gravimetric investigations of I to V were carried out at heating rate of
10°C/min. in air.

IR spectral characteristic frequencies (Vmax, cm~!) of I are 3367 cm~!
(—OH), 1360-1340 cm~! (S=O0, v, or OH), 1280-1220 cm~! (C-0O) 1140
cm~! (S=O0) v,), for II and III they are reported in our previous publi-
cation. The v, for C-Br are 520 cm~! and 560 cm~! for IV and V,
respectively besides normal mode of vibrations.

NMR spectral data of I-V are reported in Table 1. In our previous
publication$, cyclohexyl and —CHj; proton signals are misinterpreted. As
cyclohexyl ring contains 10 protons out of which four (x-CH;) protons

TABLE 1
NMR SPECTRAL DATA OF BISPHENOLS IN DMSO-ds

Bisphenol pgm 'Bg?:n%f Multiplicity
1 10.57 —H s
6.94-7.02 —Ar m
7.75-7.83 —Ar m
II 8.5 —OH s
6.9-6.6 —Ar m
2.28 —a —CH, s
1.56 B and y —CH; s
111 8.99 —OH s
6.65-6.97 —Ar m
2.09 —CHs, « —CH: s
1.43 B and y —CHa: s
v 10.57 —OH s
7.83-1.75 —Ar m
7.02-6.94 —Ar m
\Y 9.7 —OH s
7,46 —Ar s
2.15 « —CH: s
1.41 B and y —CH: s
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are identical and remainder six (8 and y —CH>) protons are identical. In
III, —CH; and —CH; protons overlap and give signal at & 2.09 ppm and
B and y —CH, proton signal at 8§ 1.43 ppm. Thus the bisphenol structures
were confirmed by IR in conjunction with NMR spectral data.

The TG thermograms of I and IV showed two step decomposition,
while 1I, IIl and V showed single step decomposition. The temperature
range(s) for each is reported in Table-2. It is observed that thermal
stability of bisphenols is approximately the same (260°C) and it is also
found that there is no effect of X, R; and R, on the thermal stability.
The method of Freeman-Anderson” & was followed in determining kinetic
parameters such as energy of activation, E and order of the reaction, in

Table 2.
TABLE 2
KINETIC PARAMETERS DERIVED FROM FREEMAN CARROLL
METHOD AT HEATING RATE 10°C/min. IN AIR

Temp. Kinetic parameter step-II

Szg:i%le rany ge(s) Stzp-l E
C kcal/mole n kcal/mole

1 (i) 264-420 1.15 18.4 3.1 27.6
(ii) 520-760

11 258-402 1.85 61.9 — —_

111 258-400 1.75 60.1 — —_

v (i) 260-398 3.23 48.3 1.3 23.0
(ii) 480680

\'/ 260-380 1.9 64.6 — —_
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