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Enhancement by Dialkyl Sulfides®

Chang Gi Cho, Ben Ami Feit,’ and Owen W, Webster”

Central Research & Development Department, E. I. du Pont de Nemours & Co., Inc.,
Experimental Station, Wilmington, Delaware 19880-0328. Received May 9, 1989;
Revised Manuscript Received October 18, 1989

ABSTRACT: The synthesis of well-defined living polymers of isobutyl vinyl ether (IBVE) has been accom-
plished with trifluoromethanesulfonic (triflic) acid or Lewis acids plus proton sources as initiators. Excess
alkyl sulfides were used to stabilize the carbocationic chain ends. The number-average molecular weight
(M,) of the polymers obtained was directly proportional to monomer conversion. The molecular weight
distribution (MWD) was narrow. As the sulfide concentration was increased, the rate of polymerization
decreased and a nearly monodisperse polymer was obtained. With triflic acid initiator living conditions
were observed at -40 and -15 °C. With EtAICl, initiator the living polymer is obtained even at 0 °C.
When the bulkiness of the sulfide was increased, the rate of polymerization increased but the system devi-
ated from living behavior. Mechanistic studies indicate that alkyl sulfides reduce the concentration of
active propagating species via reversible sulfonium ion formation.

Introduction

In recent years there has been much interest in the
development of living cationic polymerization tech-
niques for the synthesis of well-defined polymer struc-
tures. To obtain stable active chain ends for living cat-
ionic polymerization, one must eliminate chain transfer
and termination. This can be accomplished by forma-
tion of covalent species from the growing carbocation chain
ends capable of inserting a monomer or by regenerating
carbocations reversibly at low concentration.! Between
these extremes, stabilization by ion pairing and/or charge-
transfer complexation remain possibilities. It is becom-
ing apparent that each monomer will require its own spe-
cial set of initiators to obtain living polymerizations. In
this work we describe a set of conditions for the living
polymerization of vinyl ethers and kinetic studies rela-
tive to the chain propagation mechanism.

Higashimura et al.>® have reported two general cat-
ionic systems each with subvariations for polymeriza-
tion of vinyl ethers. In the first method a small amount
of active carbocationic propagating species is formed in
equilibrium with a labile covalent end group. For exam-
ple an a-iodo ether ended polymer is activated for mono-
mer insertion by iodine or Znl, (eq 1). A similar exam-
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ple is the living polymerization of isobutylene with an
acetate counterion.* In the second method®’ a Lewis
base (LB), e.g., dioxane or ethyl acetate, is used to sta-
bilize the carbocation generated by the reaction of the
monomer with a proton source, e.g., H,O/EtAICl, or
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CH;CO,H/EtAICL,. An oxonium ion, 1, or a solvated
carbocation, 2, have been proposed as the reactive spe-
cies (eq 2).
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For both the above methods, only minor efforts'®® have
been made to elucidate the reaction mechanism. Instead,
efforts have mainly focused on the discovery of new liv-
ing initiating systems.!®!! Zsuga and Kelen'? have intro-
duced the hard and soft acid and base (HSAB) prin-
ciple’? to explain the living behavior in their phosgene-
stabilized isobutylene polymerization system. We have
used alkyl sulfides as LB’s to achieve controlled polymer-
ization of isobutyl vinyl ether (IBVE) and used triflic
acid as the initiator (eq 3). The effect of structure and
concentiration of sulfides on the rate of polymerization
was studied.
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Experimental Section

Materials. IBVE and ethyl vinyl ether (EVE) (both from
Aldrich) were purified as reported previously.® n-Hexane (Baker,
HPLC grade) was also treated as reported previously and dis-
tilled over sodium-potassium alloy under dry argon. Methyl-
ene chloride (EM Science) was treated with concentrated sul-
furic acid and then fractionally distilled successively over phos-
phorus pentoxide and calcium hydride under dry argon. Triflic
acid (Fluka) was distilled by the trap to trap method and was
stored as a methylene chloride solution. Doubly distilled meth-
vlene chloride was further purified over a sodium mirror for
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Figure 1. Time-conversion curves of IBVE polymerization at
-40 °C in methylene chloride ([IBVE], = 0.76 M (10 vol %);
[TfOH], = 8.6 mM; [LB],/[TfOH], = 30): (W) dimethyl sul-
fide; (®) tetrahydrothiophene.

this purpose. For a normality determination, the solution was
extracted with distilled water and then titrated with a 0.1 N
sodium hydroxide solution with phenolphthalein indicator. Di-
methyl sulfide and tetrahydrothiophene (both from Aldrich)
were distilled over either sodium metal or 9-bora-
bicyclo[3.3.1}nonane. Other sulfides were obtained from avail-
able commercial sources and fractionally distilled over calcium
hydride. Ethylaluminum dichloride (1.0 M solution in hexane)
and boron trifluoride etherate (from Aldrich) were used as
received. Other chemicals were obtained from various commer-
cial sources and used after purification.'*

Procedures. The polymerizations were carried out in a flask
equipped with a modified two-way Teflon stopcock in a bath.
The bath temperature was controlled by an immersion cooler
(within %1 °C). The polymerizations were started by injecting
the triflic acid solution into the monomer/sulfide charge. The
reaction time was counted from the moment when the acid solu-
tion was injected. After a given time the polymerization was
quenched by injecting 10 mL of tert-butyl amine/methanol (1/
2 v/v) solution. The unreacted monomer and solvent in the
quenched reaction mixture were removed by rotary evapora-
tion. The polymer mixture was dried under vacuum (1 Torr)
at ca. 40 °C for 2 days, and the yield was measured by gravim-
etry.

The molecular weights and MWD’s of the polymers were deter-
mined by gel permeation chromatography (GPC) with poly(me-
thyl methacrylate) standards. M, was also obtained by vapor
phase osmometry (VPO). The proton NMR spectra were
recorded on a 300-MHz GE NMR spectrometer.

Results and Discussion

Demonstration of Living Polymerization. Figure
1 shows the kinetic curves of the polymerization of IBVE
at —40 °C in methylene chloride. The polymerization was
initiated by adding a triflic acid solution to a solution of
IBVE containing either dimethyl sulfide or tetrahy-
drothiophene. No induction period was observed, and
the polymerization mixture remained completely color-
less and homogeneous throughout the reaction. It appears
that the addition of triflic acid to the monomer in the
presence of an alkyl sulfide is instantaneous and gener-
ates sulfonium triflate (Scheme I). The reactivity of the
monomeric sulfonium ion is expected to be similar to those
of the polymeric homologues. A change in the addition
sequence to generate the sulfonium triflate first, did not
affect the outcome of the polymerization.

The -In (1 ~ conversion) versus time plot shows a first-
order rate dependence on the monomer concentration.
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Figure 2. Conversion—-M_ plot of poly(IBVE) obtained at —40
°C in methylene chloride [IBVE], = 0.76 M (10 vol %);
[TfOH], = 8.6 mM; [LB],/[TfOH], = 30): (@) dimethyl sul-
fide; (®) tetrahydrothiophene.
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This relationship held even for conditions that gave a
polymer with a broad molecular weight distribution, indi-
cating that the dominant side reaction is proton trans-
fer to the monomer.!518

Figure 2 shows the M, and polydispersity ratios (M,,/
M) of the polymers obtained. The M, values are directly
proportional to monomer conversion and are in excel-
lent agreement with calculated values assuming that one
triflic acid molecule forms one polymer chain. The M,
by VPO closely matched that obtained by GPC.

When a fresh feed of IBVE (0.76 M, equivalent to the
first charge) was added to the completely polymerized
reaction mixture, polymerization resumed at nearly the
same rate as in the first stage. M, values increased in
proportion to conversion and were in good agreement with
calculated values. The rate of polymerization was greater
with tetrahydrothiophene than with dimethyl sulfide as
LB. The MWDs were slightly broadened by sequential
addition but were still very narrow (M, /M, < 1.05).

At higher temperatures the rate of polymerization was
greater and more alkyl sulfide was needed for control.
With dimethyl sulfide as a solvent (Table I), good molec-
ular weight control was obtained at —15 °C. At 0 °C,
with triflic acid initiator, the living nature of the poly-
merization began to fail. By using BF;/H,0 or EtAICl,/
H,0 as proton sources,'” one can maintain livingness to
0 °C (Table I). These results show that the nucleophilic-
ity of the counterion as well as the ratio of LB to active
propagating species affects the livingness of the system.

Role of Lewis Base. Table Il shows the effect of di-
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Table I
Polymerization of IBVE in Me,S Solvent®
initiator solv? temp, °C time, h % conv M, /M, M, (GPC)
TfOH* Me,S -15 4 60 1.16 3800
TfOH* Me,S 0 1 95 1.68 2870
TfOH® Me,S/n-hex (1/2) 0 2 quant 2.30 2080
EtAlCL® Me,S 0 2 quant 1.10 4990
EtAICL? Me,S/n-hex (1/1) 0 2 quant 1.12 3370
EtAICL® n-hex 0 3 quant 1.19 35400

@ [IBVE], = 0.76 M. ® Volume ratio in parentheses. ¢ [TfOH], = 8.6 mM. ¢ [EtAlCl], = 31 mM; [PhCHO], = 8.5 mM. ° [EtAIC]] = 20 mM;
no aldehyde; [Me,S], = 0.26 M. / Theory M,, = 8800 for quantitative conversion (except in last example).

Table I1
Effect of [Me,S],/[TfOH], on Conversion of IBVE
Polymerization at —-40 °C in Methylene Chloride®

M,
[Me,S], % convn M./M, GPC theory
0 quant 8.51 11800 8800
2 quant 1.50 5040 8800
4 94.4 1.36 5470 8300
5 95.1 1.60 4860 8400
7 74.7 1.37 4560 6600
10 67.2 1.17 5240 5900
15 425 1.19 2070 3700
30 25.0 1.02 2250 2200

¢ [IbVE], = 0.76 M (10 vol %); [TfOH], = 8.6 mM; reaction
time = 30 min.

methyl sulfide concentration on the rate of polymeriza-
tion and polydispersity. As the concentration increased,
the MWD became narrower and the rate of polymeriza-
tion decreased. A similar phenomenon was observed by
Higashimura et al.>!8 in the polymerization of IBVE, sta-
bilized by ethers, esters, or hindered amines.

In order to check the possibility of sulfonium ion for-
mation, 1 equiv of triflic acid was added to 2 equiv of
dimethyl sulfide in deuterated methylene chloride, and
then 1 equiv of EVE was added. Proton NMR spectra
of the mixture at different temperatures are shown in
Figure 3. At-50 °C two separate methyl peaks (2.7, -2.8
ppm) from the dimethylsulfonium ion were observed, and
the excess dimethyl sulfide showed a single peak at ~2.0
ppm. At -30 °C this observation did not change much,
but at 0 °C the three peaks became quite broad. The
rate of polymerization at -30 °C is much faster than that
at —50 °C with an initial [Me,S]/[TfOH] ratio of 30. At
0 °C under the same conditions the polymerization is
not living.

Figure 3 clearly shows that dimethyl sulfide reacts with
the carbocation and generates a carbon-sulfur bond at
low temperature. As the temperature increases, the bond
strength decreases and fast exchange occurs. Two kinds
of exchanges are possible: (1) internal exchange that may
occur by breaking of the carbon-sulfur bond, i.e., the di-
methyl sulfide in a sulfonium ion may undergo dissocia-
tion and collapse and (2) external exchange that may occur
between the sulfonium ion and an external sulfide by
SN2 attack.

A possible chain propagation mechanism (Scheme II)
is as follows: (1) a carbocation propagates until captured
by dimethyl sulfide and becomes a sulfonium ion; (2) the
sulfonium ion forms a carbocation by reversible equilib-
rium or undergoes nucleophilic attack by the monomer;
(3) repetition of steps 1 and 2; (4) the sulfonium ion may
undergo exchange with dimethy! sulfide, but this does
not influence the polymerization.

Depending on the relative ratios of k,, k,, k,,, and kP’
the polymerization path will be different. Three possi-
bilities exist depending on k,/k,": (1) k, > k., the case
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Figure 3. Proton NMR spectra of EVE + TfOH + Me,S in
Cchl3 ([EVE], = 0.54 M; [TfOH], = 0.54 M; [Me,S], = 1.1

M): (A) 0 °C; (B) -30 °C; (C) -50 °C.
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when the carbocation is generated by a reversible equi-
librium reaction; (2) k, << &/, the case when the sulfo-
nium ion undergoes Sy2 by monomer; (3) k, ~ &k, the
case where both paths are followed. The data in Table
I can be tested for each case. If k; > k, and &, > k.,
then [S*] ~ [TfOH],. [R,S] ~ [R,S], - [TfOH], when
[R,S1,/[TfOH], > 1.

Case 1, k, > k. If both the carbocation and the sul-
fonium ion are involved in propagation, the overall rate
of polymerization (R,) is the sum of the propagation rates:
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Figure 4. Effect of LB concentration on the conversion of IBVE
polymerization at —40 °C in methylene chloride ([IBVE], = 0.76
M (10 vol %); [TfOH], = 8.6 mM; reaction time = 30 min; r =
[LB]y/[TfOH]): (m) dlmethyl sulfide; (@) tetrahydrothiophene.

R, =-d[M]/dt
= k,[C*][M] + k;/[S*][M]
After substitution and rearrangement

R, = tk,[TfOH]o/|K,4(IR;S], - [TTOH],)} +
k,/[TfOH]{[M]
= {ky/Ko(r = 1) + k,[TfOH]([M]

where r = [R,S],/ [TfOH]O, the initial ratio of alkyl sul-
fide to triflic acid, and K, = k,/k,, the equilibrium con-
stant. By integration from time zero to time ¢

ky/Keq(r - 1)t + k/[TOH] ¢

This equation predicts that a plot of —In (1 - conversion)
versus 1/(r — 1) at a certain time ¢ will be linear with a
slope of k,/K,, and intercept of k/[TfOH], The plot
of data in Table II indeed shows a linear relatlonshlp
(Figure 4). The deviation at higher conversions origi-
nates from experimental error inherent in yield measure-
ments. A similar result was obtained with tetrahy-
drothiophene. In both cases the lines converge to zero
as the amount of sulfide increases, implying that the

k,'[TfOH], is zero. K., can be approximated as 10*-10°
from the slope in Flgure 4 and from the reported value
of the rate constant for IBVE polymerization.®

The above equation shows that r is the most impor-
tant factor for the kinetics, and the contribution of the
initial acid concentration is quite small. The data in Table
ITI show that the conversion did not increase by an increase
in acid concentration with r constant rather it showed a
slight decrease. M, values were in excellent agreement
with theoretical values, and MWDs stayed quite narrow
even though the acid concentration changed more than
ten times.

Case 2, k, < k;/. The overall rate of polymerization
is

~In (1 - conversion) =

R, =-d[M]/d¢
= k,[C*1IM] + &,/[S*][M]
= kyk, [ST1IM]?/ (R,[R,S]) + k(ST [M]
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Table III
Effect of Initial Triflic Acid Concentration on the
Conversion of IBVE Polymerization®

M,

[TfOH]; mM % convn M, /M, GPC theory
1.10 69.6 1.10 40400 48400

2.17 65.6 1.06 23100 23200

4.34 65.9 1.01 11400 11700

8.67 64.1 1.05 5250 5700

13.0 62.5 1.01 3330 3700
17.3 61.1 1.07 2200 2700

@ [Me,S],/[TfOH], = 30; [IBVE], = 0.76 M (10 vol %); temp = —
40 °C; solvent = CH,Cl,; reaction time = 2 h.

Table IV
Effect of Initial Monomer Concentration on Polymer
Conversion*
M,
IBVE,vol % % convn after 2h M, /M, GPC theory
10 64.1 1.05 5250 5700
20 63.7 1.00 11500 11300
30 69.0 1.05 18100 18300

@ [Me,S],/[TfOH], = 30; [TfOH], = 8.6 mM; temp =-40 °C;
solvent = CH,Cl,

After substitution and rearrangement

{1/[M] - 1/([M] + ky[R;S]/k,)d[M]

By integration from time zero to time ¢

= —k,/[S*]dt

conversion/(1 — conversion) ~ 1/(r-1)

when k; [R,S] < £,[M]
where r = [R,S],/[TfOH],, and

-In (1 - conversion) ~ k/[TfOH],
when k&, [R,S] > k,[M]

The above equations do not fit the data in Tables II and
ITI, and a similar result is obtained when k,[R,S] ~
k,[M]. Therefore the assumption that k, « k,’ is not
true.

Case 3, k, ~ k. When k, ~ k,/, more polymer will
be formed via carbocatlomc propagatlon than by the
Sn2 route because k, > &/, and it will converge to case
1.

The data in Table III confirm that k&, is negligible;
i.e., the sulfonium ion is not responsible for chain prop-
agation. The data in Table IV show the influence of the
initial monomer concentration on the rate. For all con-
centrations, conversions were in the same range, indicat-
ing that the above-mentioned rate equation in case 1 is
valid.

The data in Table V show the effect of the size of the
sulfide alkyl groups on the rate of polymerization, molec-
ular weight control, and polydispersity. The rate of poly-
merization was slowest with dimethyl sulfide as LB. The
polymerization proceeded at about the same rate in the
presence of ethyl, n-propyl, and n-butyl sulfides. Bulky
sulfides such as di-tert-butyl did not enhance the longev-
ity of vinyl ether polymerizations. Polymerization mix-
tures with bulky sulfides were yellow to black depend-
ing on the bulkiness of the sulfide. The color of the poly-
merization mixture with tert-butyl sulfide as LB was as
dark as that of runs without added base.’® In the initi-
ation stage, added triflic acid may make protonated sul-
fonium ion first, and the proton-transfer step to the mono-
mer for the initiation reaction may be retarded by the
bulkiness of the sulfonium ion, contributing to the broad-
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Table V
Size Effect of Alky!} Sulfide®
M,

sulfide % convn M, /M, GPC theory
Me,S 8 1.20 585 720
Et,S 67 1.00 5530 5900
n-Pr,S 75 1.04 6180 6600
i-Pr,S quant 3.49 7970 8900
n-BuyS 69 1.07 5180 6100
i-Bu,S quant 1.02 8590 8900
Me(t-Bu)S quant 1.55 5870 8900
sec-Bu,S quant 3.22 7210 8900
t-Bu,S quant 8.52 11700 8900
b quant 24.1 10600 8900

@ [Sulfide],/[TfOH], = 30; [IBVE],=0.76 M (10 vol %);
[TfOH], = 8.6 mM; temp = -50 °C; solvent = CH,Cl,; reaction
time = 1 h. ® No sulfide.

ening of the MWD. This contribution must be small
because a narrow MWD would still be obtained if the
remaining sulfide reacts strongly with the growing car-
bocation, slowing down the rate of propagation. With
linear alkyl as well as isobutyl sulfides, the polymer with
excellent molecular weight control and narrow disper-
sity was obtained.

These data clearly show that the sulfide is involved in
an equilibrium reaction involving the carbocation and the
sulfonium ion during the polymerization. As the bulki-
ness of the sulfide increases, the formation of the cova-
lent sulfonium ion becomes more difficult due to steric
hindrance, and therefore more carbocations will be avail-
able for propagation. The observation that the rate of
polymerization of methyl vinyl ether was several times
slower than that of IBVE in the presence of dimethyl
sulfide also supports this interpretation.

The proposition that the sulfonium ion is inactive is
similar to that proposed by Subira et al.?° for the non-
living polymerization of alkyl vinyl ethers initiated by
trityl hexachloroantimonate in methylene chloride with-
out added LLB. They described the propagation with three
different species: i.e., bare ion, solvated ion, and poly-
meric ether solvated ion in equilibrium. Among these,
the polymeric ether solvated ion was believed to be inac-
tive. In our study, the sulfide is also involved in the equi-
librium and reacts strongly with growing chain ends. The
resulting sulfonium ion, however, cannot be responsible
for propagation since excess sulfide decreases the rate of
polymerization. A similar interpretation can be applied
to the system of Higashimura® et al., where the carboca-
tion is stabilized by an ether. Moreover, the retarding
effect of excess sulfide demands that a sulfide com-
plexed species of any kind cannot be responsible for chain
growth. (The amount of sulfide complex would not be
lowered by the addition of excess sulfide.) One must con-
clude then that the same species leads to propagation in
the presence of a sulfide as in the absence of a sulfide.
However, its concentration is greatly reduced when the
sulfide is present. This species could be a triflate, an
ion pair, or a solvated ion. Since BF; or EAIC], in com-
bination with a carbenium ion source operates as well as
triflic acid for initiation, we feel a covalent species is
unlikely. One is left, therefore, to explain why a very
low steady-state concentration of ionic living ends, solvated
or as ion pairs, is more stable (less chain transfer and
termination) than a higher concentration of the same ions
during living polymerization. There are at least two pos-
sible explanations: (1) chain transfer and/or termina-
tion could be occurring by a first-order process that is
slowed down more than the second-order propagation pro-
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cess when the reactive species concentration is lowered
or (2) the monomer is forming a charge-transfer com-
plex with the reactive chain ends. The equilibrium would
be shifted in favor of the C-T complex by lowering the
concentration of the reactive species. This proposal
requires that the C-T be stable to chain transfer but not
retard polymerization. Szwarc et al. noted that the pres-
ence of the monomer appears to stabilize cationic
polymerizations.?? Carbenium ion/monomer complexes
have been proposed by Plesch as the explanation for the
stabilizing effect of monomers on living cationic
polymerizations.??

Conclusions

The use of an alkyl sulfide and a strong proton source
allows one to obtain a living polymer from isobutyl vinyl
ether by suppressing chain-transfer reactions. The poly-
merization rate becomes slower and the polydispersity
of the polymers becomes narrower as the bulkiness of
the alkyl sulfide decreases and as the concentration of
the alkyl sulfide increases. The rate of polymerization
depends mainly on the initial ratio of the alkyl sulfide
to triflic acid.

The alkyl sulfide reduces the concentration of the car-
bocation via formation of a sulfonium ion. A fast equi-
librium between the carbocation and the sulfonium ion
explains the observed polymerization phenomena. Dur-
ing the polymerization, the major portion of the growing
chain ends exists as a sulfonium salt and only a small
portion of the growing chain ends will be carbocations.
The sulfonium ion itself is inactive but dissociates into
a carbocation for propagation and quickly collapses to
the sulfonium ion.
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ABSTRACT: The meso and racemic isomers of bis(o- chlorophenyl) 2,4-dimethylglutarate were separated
by fractional crystalllzatlon in hot heptane. The racemic isomer is crystallme with a melting point of 360
£ 1 K whereas the meso is liquid at room temperature. From the analysis of the H and *C NMR spectra
of both isomers it can be concluded that the former is predominantly in the tt conformation (f,, = 0.82 and
fgg = 0.18), whereas the latter is in tg conformations. Dielectric measurements were performed at 30 °C in
benzene solution, giving values of 5.70 D? and 6.07 D? for the mean-square dipole moment of the meso and
racemic isomers, respectively. Critical analysis of the dipole moments was used to obtain information on
the statistical weights, which account for the two possible rotational angles about the C_~CO bonds, and
the value of the rotational angle about the ortho phenyl bonds.

Introduction

High-resolution NMR spectroscopy has been a power-
ful tool in the determination of the stereochemical con-
figuration of a great number of asymmetric polymers.!
However, the fact that stereoregularity effects may be
superimposed upon conformational effects, leading to an
ambiguous resolution of the resonance peaks, makes advis-
able the analysis of the NMR spectra of model com-
pounds in order to interpret the spectra of polymers in
terms of their stereochemical configurations. In this regard,
several derivatives of 2,4-dimethylpentane and 2,4,6-
trisubstituted heptanes have been extensively studied from
a microstructural point of view, as model compounds of
vinyl and acrylic polymers.28 However, the isolation of
the meso and racemic components of the low molecular
weight model compounds is a difficult task in many cases
and, consequently, the NMR spectra of only a limited
number of stereoisomers have been studied so far.5!!

Low molecular weight compounds have also been used
to obtain information on the conformational energies and
rotational angles of polymers with structural features sim-
ilar to those of the model compounds.’? Thus, the dipole
moments of several phenyl and halophenyl derivatives
of 2,4-dimethylglutaric acid have recently been mea-
sured,!® and the results were interpreted by using statis-
tical mechanics procedures as a first step to a further
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analysis of the conformation-dependent properties of poly-
(phenyl acrylate) and its halogenated derivatives. It was
found that the dipole moments of chlorophenyl esters of
2,4-dimethylglutaric acid are strongly dependent on the
location (ortho, metha, or para) of the chlorine atom in
the phenyl ring. Thus, whereas the value of the mean-
square dipole moment of bis(o-chlorophenyl) 2,4-dime-
thylglutarate (OCPDG) is 6.17 D? (close to the value of
4.40 D? found for diphenyl 2,4-dimethylglutarate), the
value of this quantity for bis(m-chlorophenyl) and bis(p-
chlorophenyl) 2,4-dimethylglutarates amounts to 9.73 and
10.30 D?, respectively, at the same temperature.’® It is
obvious that knowledge of the dipole moments corre-
sponding to the meso and racemic components would assist
the critical interpretation of the polarity of the mole-
cules and, in addition, would help in the analysis of the
conformation-dependent properties of poly(phenyl acry-
lates) and their phenyl halogenated derivatives.

This paper reports the synthesis, isolation and char-
acterization of the meso and racemic stereoisomers of
OCPDG, which can be considered the dimer analogous
of isotactic and syndiotactic poly(o-chlorophenyl acry-
late)s, respectively. The dielectric results were then the-
oretically interpreted, using the rotational isomeric state
model, with the aim of obtaining more information on
the conformations of these diester compounds.
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