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p-Dialkylaminoketones (Mannich bases) may react with

thiols to give fi-ketothioethers. Substitution of an -SR

group for a dialkylamino group takes place! ~3:
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We have found that by using bifunctional compounds this
reaction can open a synthetic route to a novel class of
sulphur-containing polymers, the poly(f-ketothioethers):
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The aim of this Report is to relate some results obtained
using 2,6-bis(dimethylaminomethyl)cyclohexanone (I),
and 1,2-ethanedithiol (II), oxydiethanedithiol (III) or 1,3-
dimercaptobenzene (IV).
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EXPERIMENTAL

"H-n.m.r. spectra were run in CDCl; on a C-60 Jeol
Spectrometer, with TMS as internal reference.

Bis-Mannich base I was prepared according to Barrett*.
It was distilled just prior use, b.p. 90-92/0.4 mm.

Dithiols 11 and 111 were commercial products (Merck).
They were purified by vacuum distillation just before use.

Dithiol IV (Fluka) was
purification.

used without further

Poly(B-ketothioether) V (Table 1) was prepared by
dissolving [(10.0056 g,47.13 mmol) and 11 (4.4395 g,47.13
mmol) in a 3:1 dioxane/ethanol mixture (43 ml) and
maintaining the reaction temperature at 60°C by means of
a thermostatic alloy-controlled bath. A slow stream of
nitrogen was passed through the reaction mixture, in
order to prevent oxidation of the dithiol, and to carry out
all dimethylamine which was formed during the reaction.
The effluent gases were bubbled into aqueous 0.1 N
H,SO, (700 ml), and the progress of the reaction was
followed by measuring the amount of dimethylamine
absorbed by the acid titrimetrically.

After 40 h, 93.79; of the theoretical amount of dimethy-
lamine had been evolved. The reaction was then brought
to completion by raising the temperature to 90°C for 3 h.
After this time, the solvents were eliminated by distillation
under nitrogen, and the product was purified by dissolv-
ing the gummy residue in dichloromethane, and repre-
cipitating with an excess of light petroleum. The polymer
was then recovered by filtration, and dried at room
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Table 1 Poly(g-ketothioethers) by polycondensation of 2,6-bis{dimethylaminomethy!)cyclohexanone with bis-thiols

Analysis*
Structure of the repeating unit C (%) H (%) S (%) n}p/c {dl/g)
o fd 55.59 7.41 29.65
v —CH, CH,;—S(CH,),5— 0.36
ctd 55.51 7.45 29.63
(@]
—CH, CH;—5(CH,),0(CH,),5— fd 55.21 755 2452
Vi 0.40
ctd 56.35 7.74 24.62
O
—CH, CH,—S s—
fd 64.35 6.58 23.92
Vil 0.22
ctd 63.60 6.10 24.25

* In all cases, nitrogen was found to be absent by gualitative tests {(Lassaigne)

t ¢ =1%, in chioroform at 30°C

Table 2 Solubility data on poly(8-ketothioethers)*

Polymer

Solvent A Vi Vil
n-Heptane i i i
Benzene sh H sh
Toluene sh s sh
Ether i i i
Dioxane sh s sh
Tetrahydrofuran sh s sh
Methanot i i i
Ethanol i i i
n-Butanol i i i
Acetone i i swW
Ethy! acetate i i swW
Chloroform s s 5
Dichloromethane s H s
Dimethy! sulphoxide sh sh sh
Dimethylformamide sh B sh
Water i i i

* s = soluble; sh = soluble at the b.p.; sw = swells; i = insoluble

temperature/0.1 mmHg. Yield 9.5 g (93%). The n.m.r.
spectrum of V was in agreement with the proposed
structure. In particular, the CH; peak (2.3 d) relative to the
dimethylamino group of the starting ketobase 1 was
absent.

Poly(B-ketothioether) VI was prepared in a similar way,
starting from 6.0917 g (28.69 mmol) of I and 3.9665 g
(28.69 mmol) of III in 26 ml of 3:1 dioxane/ethanol. The
reaction mixture was kept at 60°C for 24 h, and at 90°C for
24 h.

After this time, the solvents were eliminated as in the
previous case, and the gummy product was purified by
dissolving in dichloromethane, and reprecipitating with
light petroleum. Yield 6.9 g(92.5%,). The n.m.r. spectrum is
in agreement with the proposed structure. As in the
previous case, the dimethylamine peak was absent.

Poly(B-ketothioether) VII was prepared in a similar
way, starting from 3.5348 g (16.65 mmol) of 1 and 2.3683 g
(16.65 mmol) of IV in 15 ml of 3:1 dioxane/ethanol. After

sianding for 5 h at 60°C, the reaction was brought to
completionin 20 h at 90°C. After evaporating the solvents,
the product was isolated by dissolving in hot chloroform
and reprecipitating with light petroleum. Yield 4.1 g (93%).
The n.m.r. spectrum is in agreement with the proposed
structure. As in the previous cases, the dimethylamine
peak was absent.

RESULTS AND DISCUSSION

The poly{S-ketothioethers) prepared in the present work
are listed in Table 1, together with their specific viscosities,
and elemental analyses. It may be noted that fairly high
molecular weight products (as indicated by the viscosity
values) can be obtained in high yields with both aliphatic
and aromatic dithiols.

Some solubility data on the new poly(f-ketothioethers)
are given in Table 2: the three polymers exhibit a similar
behaviour towards solvents. As expected, polymer VI has
a wider spectrum of solubilities, owing to its more {lexible
chain.

It may be added that some preliminary results seem to
demonstrate that the above polycondensation can take
place with bis-Mannich bases and bis-thiols, having a
wide range of structures. Further work on this subject is
presently in progress, and will be published in forthcom-
ing papers.
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