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The first syathesis of high-molecular-weight poly(\V, N-diallyl- V-methvlamine) by thermal
{at 30 and 50 *C) and photoinduced (at 21 >C) radical polymenzation of V. N-diallyi- V-
methylamine (DAMA) in aqueous selution in the presence of an egquimolar amount of
trifluoroacetic acid (TFA) and by polvmerization of the newly synthesized equimolar
DAMA - TFA salt is reported. Data of '"H NMR spectroscopy indicate that the molecules of
the monomer under chosen conditions are in the protonated form. This feads to a decrease in
the contribution of the reaction of degradative chain transfer to the monomer and its
transformation into effective chain transfer to the monomer. A bimolecular chain terniina-
tion mechanism was estabilshed and the possibility of controlling the poivmerization rate and
the molecular weight of the polymer was demonstrated.
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The present studyv is devoted to the solution of one
of the problems of polymer chemstry, namely the in-
volvement of prospective monomers of the N N-di-
allylamine series (1) in radical polymerization to give
polymers of relatively high molecular weights (MW),

The mentioned process of

polymerization is difficult to All_ Al
perform because the reaction N
of degradative chain transfer to ;l;
the monomer occurs with the 1

abstraction of the o-hydrogen

atom of the ailyl group of the R =H (a), Me (b), But (¢)
monomer by radicals and with

the formation of a weakly reactive, stable allyl radical.
This results in the termination of the kinetic chain, and
hence, only oligomers with low MW can be produced in
this process!—3 (sce also Refs. 7. §) (Scheme ).

It is known. that the polymerization rate for aliyl
and diailyl monomers as well as the MW values of
oligomers obtained substantially increase in complex-
forming and acidic media, the reaction rates and MWs
of products increasing with increase in the proton-
donor properties (or complexing ability) of the acidic
solvent and in the monomer basicity.2~7 This effect is
explained by the enhancement of the a-C—H bond
strength in the allyl group upon monomer protonation
(or complex formation) and by the increase in the
reactivity of the allyl radical in such a media, ie., by
partial transformation of degradative chain transfer into
the effective one.2~7 Nevertheless, even in acidic me-
dium, polyamine with sufficiently high MW could be
obtained from the most basic allylamine monomer only
by radiation-induced polvmerization.? At the same time.
the quaternary forms of monomers 1 (salts of derivatives
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Note: reaction (1) — chain propagation. reaction (2) — degradative chain transfer to monomer.
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of 1) polymerize refatively easily by chemical initiation
with the formation of rather high molecular weight
cationic polyelectrolytes.89

As was shown earlier.! the competitiveness of chain
transfer and propagation reactions Is controlled by the
difference between their activation energies. Based on
these results. we used quantum-mechanical catculations
to study the possible mechanisms for the effect of
protonation and quaternization of 1 on the competitive-
ness of two reactions — chain propagation and chain
transfer to monomer.'Y We demonstrated that at ambi-
ent temperatures the radical polvmerization of the stable
protonated forms of 1. eg. AN N-diallyl-N-methyl-
ammonium (2). also may give a product of fairly high
MW 1 The protonation of 1b, as well as its quaternization
feads to increase in the activation energy for
a-hvdrogen abstraction due to the enhancement in the
a-C—H bond strength, ! which is in accordance with
the results of Rets. 2—7. The advantage of the use of the
quaternary torm of the amine consists in the additional
increase in the activation enerey for chain transfer
because of solvation effects (the decreasing of the free
energy of solvation of bulky structures). It is no less
important that in this case the existence ot the stable
ionogenic forms of monomer and chain propagation
radicals is also provided 1?

Thus. to create the stable protonated forms of 1
{with the practically total absence of non-protonated
forms) in polymerization medium is the key point for
solving the discussed problem. The aim of the present
work was to search for the system where monomer 1b
atmost completly exists as the stable protonated form 2
and o study the possibility of obtaining products of high
MWs by radical polvmerization of this system.

Results and Discussion

Monomer system

The analysis of the data available in the reviews!!-12
(see also references therein) on the acid-base equilib-
rium existing in complexes of amines of various natures
with known acids shows that the formation of ionic
proton-transfer complexes (highly dissociated or as ion
pairs, depending on the solvent) is the most probable in
equimolar mixtures of amine—trifiuoroacetic acid (TFA).
However, atlvlamine complexes (in particular, 1) with
various acids including TFA were not studied. It was
established for equimolar complexes of pyridines with
TFA in aprotic non-polar solvent that in the case of
pyridines with pK, 27.4 the equilibrivm is shifted toward
the exclusive formation of proton-transfer ion pairs.!3
Taking into account that compounds 1 are even stron-
-ger acceptors of a proton (vaiues of pK, > 9), TFA was
chosen as protonizing agent.

To confirm the fact of protonation, the 'H NMR
spectra of solutions of equimolar 1b—TFA mixture and

compound 1b in Me,O-d, were investigated at various
concentrations. The degree of amine protonation was
judged by the position of the peaks arising from methyl
protons of monomer 1b, which are typicaily shifted
downtield upon protonation in TFA media (see. for
example. datal?® for the tertiary amines RyNMe).

It was established that a significant dowatield shift of
Me proton resonance is observed for the sofution of a
1b—TFA mixture in comparison with the solution of
neutral amine containing no TFA (A8 = 0.59 to 0.61;
the concentration of Ib amine in the mixture changed
from 408 to 1.13 mol L™!; its concentration in the
solution of neutral amine was 1.13 mol L™H.

The mobile protons of the «-CH, group were even
more sensitive to protonation of the nitrogen atom. For
them a downfield shift by 0.77 ppm was observed irre-
spective of the concentration of solution. The reso-
nances of other allyl protons. especially of protons of
CH, end groups, are also shifted downfield in the
presence of TFA, but to 2 lesser extent. Change in the
position of the a-CH5 proton resonance is especially
indicative if one takes into account that a-C—H bonds
are slightly shortened and strengthened upon protona-
tion, as was mentioned above, 19

Since prolonged time is reqiured for reaching com-
plete acid-base equilibrium in the sufficiently viscous
solutions of 1b—TFA mixture. the problem of incom-
plete protonation arises (i.e., the dimer forms of TFA
and non-protonated amine molecules may exist in the
more concentrated mixtures, which is tvpical for the
systems containing carboxvlic acids and, in particular,
TFAMU-13) Therefore the equimolecular salt of
N, N-diallyl- N-methylam-
monium trifluoroacetate
{1b - TFA) was synthesized by
the specially developed pro-
cedurc. Its composition was
confirmed by elemental ana- EAN

lysis. At ambient temperature, Me H. 0w = .0
the synthesized 1b- TFA salt ~c
is a transparent viscous oily |
oui CF
liquid. 1b - TFA 3

The analysis of 'H NMR
spectra obtained for solutions
of this satt in Me,CO-dg at concentrations analogous to
those of solutions of a tb—TFA mixture has shown that
the downfield shifts of methyl proton resonances (A6 =
0.59 to 0.62) are equal to the shifts of corresponding
signals in the spectra of a tb—TFA mixture, while the
shifts of proton resonances derived from the o-CH,
group (a8 = 0.77 to 0.82) are even somewhat higher
than for the mixture.

it is known that the fact of protonation of the base
in the presence of an acid in an aprotic solvent guaran-
tees that in the aqueous solution the given base will be
completely protonated.!!+12 Therefore we believe that in
acidic aqueous solutions amine Ib would exist exclu-
sively in the protonated form 2.
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Synthesis and some properties of polymers

We carried out the radical polymerizanion of
Ib—TFA mixture and 1b-TFA salt initiated by
(NH4),S-0g at 30 and 30 °C, as well as photoinitiated at
21 °C in aqueous solutions at several initial concentra-
tions of monomer. After heating or photolyzing. the
products were isolated both as the polysalt (3) and as
the polybase (4):; the 'H and 'C NMR spectra of
various samples and their viscosity and molecular mass
characteristics were studied.

The poiymer 3 and polybase 4 are vellowish crystal-
line solids. The solubility of monomers and synthesized
polymers is characterized as follows {s = soluble. 1 =
insoluble):
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1t 1s known, that the polymerization of alkylared
monomers of scries 1 gives cyclolinear polymers with
five-membered pyrrolidine rings in the chain8.9-15—17
The structures of the synthesized polymers were estab-
lished on the basis of the elemental analysis data and by
comparison of the 'H and '*C NMR spectra (Fig. 1)
with the literature data. 81336 The analysis for fluorine
has shown thar the formed polysalt 3 contaips one
molecufe of TFA per unit of monomer. The results
suggest the structures of polv(N,V-diallyl- N-methyvl-
ammonium trifluoroacetate) (3) and polv( NV N-diallyl-
N-methyvlamine) (4) shown in Scheme 2

Scheme 2
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The 1*C NMR spectrum of the isofated polvamine 4
is identical to the spectrum of the analogous polymer
{of degrec of polymerization of 20).3 Comparison of
the relative intensities of the pairs of signals assigned to
the C(3) and C(4) atoms of the cis- and rrans-substi-
tuted pyrrolidine rings of polyamine 4 (see F'nz‘ 1, a)
indicates a cis : trans ratio of approximately 3: 1, which
is in accordance with the data.1®
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Fig. 1. NMR spectra: a, '¥C NMR spectrum of potvamine 4 in
CD;0D, {n} = 047107 mLe !, see Table i: 4, 'H NMR
spectruim of polysalt 3 in D-0 (¢ — ¢, 1 — srans), polymer
sample was prepared from mixture (1b—TFA) at 30 °C. [M] =
2mol L7 (i} = 5105 mol L7V,

The 'H NMR spectrum of the synthesized polymeric
saft 3 (see Fig. 1, #) contains low-intensity proton
resonances of vinyl end groups (5.9—6.4 region). These
signals were first observed!? in the '"H NMR spectrum of
gquaternary polysalt poly(N, ¥-diallyl- ¥V, N-dimethyl-
ammonium chloride) (5). This suggests that in the ob-
served process the reactive radicals of chain propagation
are generated during the chain transfer to the monomer,
and, thus, the acts of chain transfer 1o the monomer
become effective by analogy with the mechanism sug-
gested in Refs 815 (Scheme 3).

According to the kinetic data3%7 obtained for the
polvmerization of allyl monomers in acidic or complex-
forming media. the allyl radical of chain transfer also
becomes rather reactive under these conditions. As a
result, the chain transfer to the monomer the substan-
tially transforms into the effective one (it was shown,’
that the polymerization of AlINH, in 'H;PO, nmiedium is
characterized by a value of the probability of initiation
by the allyl radical of chain transfer of 0.86).

The reasons for activation of allyl radicals of chain
trunsfer, i.e., why these radicals get the ability to take
part in the reaction of addition to a double bond (trans-
formation into the propagation radicais) under protona-
tion. complexing, or quaternization conditions, are not
absolutely clear yet in the case of polymerization of both
alvl and diallyl monomers. The authors347 explain it
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by the increase in the stability of the allvl radical caused
by reduction of its mobility because of the formation of
a grid of hydrogen bonds network with the solvent
molecules. We believe that the ability of protonated or
quaternary allyl radical to take part in the addition to a
double bond (for diallyl radicals it is an intramolecular
cyclization, see Scheme 3) can be caused by the local-
1zation of unpaired electron density onto the «-C atom.
This localization might arise in forms containing the
positively charged N atom due to the fow electronega-
tivity of the a-CH-—NR;" group. As was established.!®
the similar localization of electron density onto the end-
group X (perturbation of delocalization) is characteristic
for simple allyl radicals of the CH,=CH-—-X" type
containing group X less electronegative than the CH,
group (see also references in the work!®). This question
is of interest and should be considered separately.

The values of intrinsic viscosity [n] in MeOH were
determined (at 25 °C) for the various samples of
polvamine 4 obtained under both thermal and
photoinitiation (Table }). The viscosity measurements
carried out for one of the samples in MeOH and in a
methanolic solution of LiCl have shown that in pure
MeOH the electroviscous effect is observed. This eftect
is typical for very diluted solutions of polyelectrolytes
(Fig. 2). Therefore the values of viscosity of the
polvamine samples were determined by standard ex-
trapolation to the axis of ordinates.

As shown in Table 1, the [n] values obtained are
sufticiently high and vary with changing process tem-
perature, initiation method. type of monomer (salt or
mixturc). and initial concentration of monomer and
initiator. The value of the average MW (M,)) for the
polymer sample prepared from 1b—TFA mixture at
30 °C was 32000, as measured by sedimentation ultra-
centrifugation. This fact indicates that we succeeded in
the synthesis of polyamine of an average degree of

Table 1. Intrinsic viscosity ([n]) (in MeOH) for the various
samples of polvamine 4 prepared in aqueous solutions under
thermo- (A) and photoinitiation {(4v) in the presence of
{NH,)5-04

Monomeric Initiation T4 TG Y TV
svstem Type [I}-1073¢ /°C /h /mLg™!
Type (M] 7

Ib—TFA 2 A 3 30 50 0.5V
1b—TFA 2 A 5 50 30 0.47
1b—TFA 2 A 1) 30 50 0.45
1b—-TFA 2 A 20 30 30 0.39
1b—TFA 2 fv & 5 21 267 0.71
1b-TFA 2 A 5 30 50 (.50
1b-TFA 3 A N 30 50 1.07

¢ Polvmerization temperature.

5 Polymerization period.

¢ The values of viscosity averaged for several samples of each
polvamine obtained under various polymerization conditions
are given.

4 [M}/mol L' — concentration of monomer.

¢{1] /mol L™! — concentration of (NH,;)2S-O4 tnitiator.

I M, = 32000 (sedimentation ultracentrifugation).

£ A DRS-230 lamp. quartz reactor.

polymerization of ~300 under the conditions of thermal
mnitiation. This value is more than one order of magni-
tude higher than the values obtained earlier with poly-
merization of hydrochloride 1b- HCI under conditions
of thermal initiation by various initiators, where the
average degree of polymerization of poiyamine was about
20 at 30 °C!6 and not higher than 5 at 65 °C.17 It is also
known.1? that the attempts Lo overcome the mentioned
difficulties and to synthesize polymers of actually high
MWs from the monomers of series 1 did not lead to
considerable success. The maximum value of [n] (in 1M
NaCl solution, 30 °C) found for the samples of poly-
meric salt prepared from Ib- HCl was 29 mL g™\

In a series of works3~7 polymerization of allyl mono-
mers and monomers 1 in various acidic media under
conditions of thermal initiation did not lead to the
formation of polymers or oligomers. Only upon
photoinitiation (20 °C) of the most basic monomer

-C 107 /mL g7t

Nyp
0.82— .
3 s o M
0.6{' . éo%%@ g0 © > O
0.4 o methanol
= A
02b 0 0.4M LiCl
E— ] ; . ¢ R | .
0 0.4 0.8 C-10%/g mL™!

Fig. 2. Dependence of the specific viscosity ny, of polyamine 4
(per the concentration of 4) on the concentration of polymer 4
(C), 25°C. solvents — MeQOH and 0.4 M LiCl in MeOH.
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from the considered series — AlINH, — was the
polvamine with MW of ca. 10000 obtained in the pres-
ence of 3-fold excess of H.PO,. This MW value corre-
sponds to an average degree of polymerization equal to
173 (under the conditions of radiative initiation, MW of
the polymer reached ca. 140000) 4

In the present work the use of photoinitiation along
with reduction in the process temperature to 21 °C has
allowed us to obtain polyamine 4 with a degree of
polymerization much higher than 300, as can be scen
from comparison of the viscosities of the polymer samples
synthesized at 21 and 30 °C (Table ).

An increase in the concentration of initiator results
in characteristic?® (for radical polymerization) reduc-
tion in the viscosity of polymers obtained at the same
temperature.

The aforediscussed variation of viscosity values for
polymer 4 with changes of polymerization conditions
relates to the polymerization of Ib—TFA mixture. Even
higher viscosity values were found for samples
of polvamines synthesized by the polymerization of
1b - TFA salt (Table 1). This effect was expected, since
during the polymerization of 1b—TFA mixture with the
concentration greater than 1 mol L™} an acid-base equi-
librium might be established incompletely. as was men-
tioned above. With the use of 1b - TFA salt the opportu-
nity has also appeared to carry out the reaction at higher
concentrations of monomer (> 2 mol L™, which has
resuited in substantial increase in polyimer viscosity
under comparable conditions. The analysis of the sub-
mitted data enables us to believe that the photoinitiated
polvmerization of 1b:TFA salt at concentrations of
initiator as low as possible is the most promising from
the viewpoint of obtiining polymers of the highest
MWs.

Study of some kinetic characteristics

To study the polymerization kinetics the GLC method
was used. For this purpose the method of quantitative
estimation (by GLC) of consumption of monomer dur-
ing cationic stepwise polymerization developed earlier?!
was modified and adapted to the described process
under discussion. The advantage of this method is that
GLC (unlike dilatometry) allows one to study (with
sufficiently high accuracy and reproducibility of results)
kinetics of the radical polvmerization at relatively low
rates of monomer consumption. This method can be
applied both at low monomer conversions (that are
necessary for studies of stationary kinetics) and at high
degrees of monomer conversion.

The initial rates (v) of radical polymerization of
1b- TFA salt (at 5—6% conversion of the monomer)
were measured at concentration of the monomer {M] =
2 moi L7 and concentration of (NH,;),5,0¢ initiator
(1] = 5-1073 mol L™} (the results obtained are given in
comparison with the data® on the initial rate of poly-

merization of N, N-diallyl-N, N-dimethylammonium
triffuoroacetate (6)):

Monomer 7/°C v jnd
/mol (L.s)~!

ib-TFA 30 44204

1b- TFA 50 1121

6 60 66

Change in the reaction temperature causes the ap-
propriate change in the polvmerization rate. One can
see that the polymerization rate of 1b - TFA salt found at
50 °C is comparable to that® of quaternary salt 6 at
60 °C. This fact strongly suggests the relatively high
reactivity of 1b« TFA salt.

Fig. 3 shows the dependence of the initial polymer-
ization rate on the initial concentration of initiator. The
kinetic reaction order with respect to the initiator (0.51)
obtained from the data of Fig. 3 evidences the bimo-
tecular mechanism of chain termination. A rather im-
portant conclusion follows from this. namely that in the
given system acts ot degradative chain transfer to mono-
mer, which are characteristic of allyl monomers. can
not be found. ie.. the chain transfer to monomer
becomes the effective one. The obtained result also
indicates that in the considered process the monomer
molecules and propagation and chain transfer radicals
are protonated (for detailed discussion see above). In
this connection note that in the early works¥*7 on
polymerization of allyl monomers in acidic media. in
particular on the polymerization of the AlINH,—H;PO,
system. the kinetic order of | with respect 1o the initia-
tion was observed. We believe that in the mentioned
systems only part of the monomer molecules and part of
the radicals were in the stable protonated forms. This
assumption is also proved indirectly by the impossibility
of obtaining the corresponding polymers and even ofi-
gomers as a resuit of polymerization of these monomers
under thermal initiation conditions.

* * X

0.8+

0.4}

0 0.5 | 1.5 log({l] - 10%

Fig. 3. Dependence of the initial rate (v) of polymerization of
monomer 1b-TFA salt on the concentration [l} of the
(NH,),S,0g initiator (logarithmic scale); {M] = 2 mol- L=t
7 =350 °C.
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Thus. a high molecular weight polvamine has been
synthesized for the first time bv radical polymerization
of a monomer of the diallylamine series in the presence
of a common radical initiator under relatively mild
conditions. The bimolecular mechanism of the chain
termination reaction has been estabhshed; the opportu-
nity of control of the reaction rate and motecular weight
of the polymer has been shown.

The results of this work confirm the efficiency of the
suggested approach for the preparation of high molecu-
lar weight polymers trom allvl monomers by polymer-
ization in the media where the monomer is proto-
nated.3—7-1¢ They also justifv, as we believe. the choice
of the monomeric system made in the present work. The
advantage of our system consists in that the interaction
of TFA with an amine with pK, > 7 at a molar ratio
TFA: amine of | : | leads in water and even in less
polar, aprotic solvents to the formation of a stable ionic
pair (highly dissociated or associated. depending on the
tvpe of the solvent).!h13 It is possible 1o state that in
none of the polvmerization media considered eartier?—
T7.08 was the acid-base equilibrium achieved so that
the monomer would be mainly in the protonated form
(the amount of non-protonated monomer molecules
and propagation radicals would be insignificantly small).

{n our opinion, further sysiematic studies will allow
us to estimate quantitatively a number of elementary
kinetic constants of the polymerization process. At the
same time, it is alrcady clear that the results obtained
basically make it possible 1o synthesize new cationic
polyelectrolytes of sufficiently high molecular weight
from monomers of series 1. as well as to modify them
subsequently.

Experimental

'H and 3C NMR spectra were recorded on a Bruker MSL-
300 spectrometer (300 MH2) in Me,CO-d,, CD;0D and D,0.
The chemical shifts in the '"H NMR spectra are reported
relative to residual protons of the solvent.

GLC-analysis was carried out on a Tzvet-3 chromatograph
using a digital integrator 1D-26, a flame ionization detector,
and a | m x 3 mm glass column fitled with 3% SE-30 on
Chromaton N-AW (particle size of 0.20—0.25 mm). Nitrogen
was used as a carrier gas; the gas flow rate was 20 mL min™'.
The column was heated from 70 to 150 °C at 12 °C/min. The
injector temperature was 200 °C. The content of monomer in
potymerization media was determined using $-picoline+ E1OH
as the internal standard: the time of the analysis did not exceed
3 min. To take a sample of the polymerization mixture, the
process was terminated by addition of 94 mg (2.35 mmol)
NaOH to 2 g of potymerization mixture: then 266 mg (3.79
mmol) of homogenizer (EtOH) and 172 mg (2.15 mmol) of
internal standard (B-picoline) were added. The molar ratio
of 1h-TFA NoOH EtOH B-picoline was equal to
100 : 1.52: 374 1.39.

The determination of M,, values was carried out on an
MOM 3180 ultracentrifuge at 20 °C and 40000 rpm using
methanol as a solvent.

Reagents of chemicallv pure grade produced domesticaily
except for (NHy)2S-Oy (Germany, “pure for analysis” grade)
and TFA (Germany, Riedel-de Haén AG, purity of 99%) were
used jor the experiments.

N, N-Dially!l- V-methylamine (1b). This compound was ob-
tained according to the known procedure.22 A 25% aqueous
solution of MeNH, (1 mol) was placed in a threc-necked flask.
equipped with a stirrer. a reflux condenser. and a dropping
funnel, and AlICI (2 moi) and 50% aqueous solution of NaOH
(2 mol) were successively added at $—3 °C with no overheating
allowed. Then the reaction mixture was heated to 70 °C and
kept at this temperature for 53 h. The organic laver was sepa-
rated, dried over NaOH for 40 h, and distilled on a column to
give 69.93 2 (63%) of chromatographically pure Ib: b.p. 108 —
110 °C: ap!® 1.4308; 'H NMR (1.13 mol L™} Me CO-dg). &
216 (s. 3 H, CH;3N), 298 (d. 4 H, 2 «-CHa:
J =589 Hz): 5.13 (m. 4 H, 2v-CH,): 5.7 (m. 2 H, 2 3-CH).

N, N-Allyl- V-methylammoenium trifluoroacetate (1b-TFA).
To a solution of 28.9 g (0.26 mol) TFA in 200 mL of anhvdrous
hexane 28.9 ¢ (0.26 mol) of Ib at 3—0 *C was added dropwise
over 2 h with vigorous stirring in an argon flow. A salt 1b- TFA
precipitated as a slightly vellowish oil was washed twice with
hexane. Residues of the solvent were removed on a rotary
evaporator. The product was purified by precipitation upon
adding hexane to the solution in MeOH. The yield was 49.73 ¢
(83%). Found (%): C. 47.75: H. 6.08; N, 6.79; F, 26.03.
CyH  NOyF;. Caleulated (%) C. 48.00: H, 6.22: N, 6.22 F,
2533, 'H NMR (113 mol L™ Me,CO-d,). & 2.78 (s. 3H,
CH;N): 380 (d, 4 H. 2 «-CH: 355 (m, 4 H.
2 y-CHx: J=6.96 Hz); 603 (m. 2 H. 2 3-CH).

Poly( N, V-diallyl- V-methylamine) (4). Method A (prepara-
tion from 1b—TFA mixture). To 56.03 g (3.1 mol) of H,O
2271 ¢ (0.2 moly of TFA, 2211 g (0.2 mol) of 1b, and
113.5 mya (0.498 mol) of (NH,}):5,0; were added.

Method B (preparation from Ib-TFA salt). To 45.00
(0.2 mob of 1B TFA 3603 g (3.t moly of HyO and 113.3 m
(0.498 mol) of (NH)>S-0g were added.

A solution was charged into an ampoule, degassed in vacuo
(10-3 Torr) by 4—35 repeated freeze (hquid N;) — thaw cycles.
and sealed and the ampouie was Kept at the desired temperature
(the reaction temperature and time are specified in Table 1).
When the photoinitiation was carried out, the degassed solution
was placed in a quartz reactor in an argon flow and irradiated
with the full light of a DRS-250 lamp (irradiation time is
specified in Table {). The polymer thus obtained was precipi-
tated with 40% aqueous solution of NaOH pre-coaoled to
0 *C. washed carefully with distilled H,O until neutral reaction.
and then reprecipitated with water from the solution in MeOH.
The yield was 2.34 g (3.2 %). Found (%): C. 73.53. H. 13.75;
N, 12.08. C;H,;N. Calculated (%): C. 75.68; H. 11.71:
N. 12,60

Poly(.¥, V-diallyl- V-methylammonium trifluoroacetate) (3).
The preparation of initial sojutions and polymerization reaction
was carried out by the procedures described above for the
synthesis of compound 4. An excess of H;O was evaporated
from the polymerization mixture using a rotary evaporator. The
polymer was precipitated by pouring 3 reaction muxiure into
500 mL of anhydrous Et-O and purified by reprecipitation with
E1,0 from the solution in MeOH. The yield was 3.78 g (8.4%).
Found (%): C. 47.00; H, 6.07; N.6.12; F, 25.03. C4H ;NO,F;,
Calculated (%): C, 48.00; H. 6.22; N, 6.22; F. 23.33.

y

e e
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