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Derivatives of Selenium with Glycols

R. C. Mehrotra and S. N. Mathur

In view of the interesting results obtained with the glycol derivatives of aluminium?,
boron?, titanium?, germanium#, antimony?, tellurium®, and niobium?, it was considered
worthwhile to exlend these studies to selenium also, in absence of any reference in the
literature on the preparation of the glyeol derivatives of seleninm.

The reactions of ethyl selenite with various glycols in equimolar ratio were
carried out in benzene, the liberated ethanol was fractionated azeotropically and the
progress of the reaction checked by estimating the amount of ethanol collected azeotropi-
cally. The reactions appeared to be quite facile and yielded alkylene s=lenites, except in the
cage of pinacol which provided a monoethyl monopinacol derivative. The latter compound
also on heating under reduced pressure appeared to disproportionate, yielding pinacol
selenite which could be sublimed. All the other alkylene selenites are also volatile under
reduced pressure, except the pentamethylene derivative. These derivatives are all soluble
in benzene, exccept the ethylene, tetramethylene, and pentamethylene selenites.

The refractive indices of the distilled derivatives were determined and also their
molecnlar weights in benzene at 37°, using a Macrolab Vapour Pressure Osmometer. All
the derivatives were found to be monomeric, except trimethylene and propylene, which
showed an average molecular association of 1.1 and 1.4, respectively. In view of the ten-
dency of tbe latter derivative, in particular, for dimerisation, its molecular complexity was
determined after allowing it to age for different lengths of time. The freshly distilled sample
showed a molecular complexity of about 1.4 which remained unaltered even after about
24 hr. On aging the sample for about a year, the molecular complexity was found to rise to
about 2. Molecular weight of this derivative was measured ebullioscopically in benzene
also, using a semimicro ebulliometer with thermister sensing, when it showed an average
molecular association value of about 1.1 only.

The reactions can be represented by the general equation:

OH O
O = Se(0Bt), + R< — 0= Se< >R+ 2 EtOH (removed azeotropically)
OH O

oH
(where R< Hst-a.nds for glycols, ethylene, 1,2-propylene, trimethylene, 1,3- and 2,3-
O

butylene, tetramethylene, pentamethylene, hexyleae, and pinacol).
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All-glass apparatus fitted with standard interchangeable joints was used throughout
the work and special precautions were taken to exclude moisture. For {ractionation, a
column packed with Rasehig rings and fitted to a total-condensation variable take-off
stillhead was used.

The reagents were dried in the usual manner as described earlier®. Glycols werz purifi-
cd by distillation before use. Ethyl selenite was prepared by the azeotropie dehydration
of selenous acid, in the presence of ethyl alcohol and benzene?. Refractive indices were

determined by Abbe’s refractometer.

Selenium was estimated in the elementary form, using SO, in HCI as the precipitat-
ing agent. The ethanol in the azeotrope was estimated by an oxidimetric method®.

Pinacol Selenite —To ethyl selenite (2.66 g.) in benzene was added pinacol (1.7g.}
and the contents were refluxed under a column for 1 hr. The binary azeotrope of ethanol
and benzene appearing at 68° was slowly fractionated: Refluxing was continued till the
distilling liquid did not show any tendency of lowering the temperature below 80°. Excess
of the solvent was diatilled at a high roflux ratio and on distilling the volatile contents
under reduced pressure, a white erystalline solid, monethyl monopinacol selenite, was
obtained On sublimation at 110°/2 mm, pinacol selenite was obtained.

Unsublimed product: [Found: Se, 30.78. Se (CgH,(0,) requires Se, 30.74%]. Alcohol
in azeotrope: (Found: 0.62g. Cale. 0.65g.); yield 3.61 g. (10(.94)

Sublimed product* [Found: Se, 37.31. Se (CgH,,0,) requires Se, 37.419,]; yield from
3.0g., 1.85g. (61%); M.W. found, 211; cale. 211.

Similar reactions were carried out with other glycols (Table I} .
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