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Derivatives of SeleniuD1 with Glycols 

R. C. Mebrotra a.nd S. N. Mathur 

In view· of the interesting results obtained wil.h the glycol derivatives of aluminium•, 
boron•, titanium3 , germanium4, antimony:~, t..cllurium6 , and niobium7 , it was considered 
worthwhile to exLend these studies to selenium also, in abscn~c of any reference in the 
literature on the preparation of the glycol derivatives of selenium. 

The reactions of ethyl selenit.c with various glycols in equimolar ratio were 
carried out in benzene, the 1 iherated ethanol was fractionatoo azeotropically and the 
progress of tho reaction checked by l"stimating the amount of ethanol collected azeotropi­
ca.lly. The reactions appeared to be quito facile 11nd yielded alkylene s~lcnit.es, exMpt in the 
CI\SC ofpinacol which provided a monoethyl monopinacol derivativ:;,_ The latter compound 
also on heating under reduced pressure appeared to disproportionate, yielding pinacol 
selenite which c.ould be sublimed. All the other alkylene selenitef:l are also volatile under 
reduced pressure, except the pent.a.methylone derivative. These derivativeR are all soluble 
in benzene, exccpt the ethylene, tetramethylcne, and pentamethylcne selenites. 

The refractive indices of the distHled derivatives were detennined and also their 
molecular 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 l.l and 1.4, respectiv-ely. In view of the ten­
dency of the lat.ter derivative, :in particular, for dimerisation, its molec.ular complexity was 
determined a.fter allowing it to age for different lengths of time. The freshly distilled sample 
showed a molecular complexity of about 1.4 which remained unaltered evE-n after about 
2! 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 mea.Bured ebullioscopica.Hy in loJenzene 
also, using a semimicro ebulliometer with thermister sensing, when it showed an average 
molecular association value of about l.l only. 

The reactions can be represented by the general equation: 

OR 0 
0 = Se(OEt), + n(

0
H ~ 0 = Se(

0
)R+ 2 EtOH (removed azeotropica.lly) 

OR 
(where R< stands for glycols, ethylene, 1,2-propylene, trimethylene, 1,3· and 2,3· 

OH 
butylene, tetramethylene, pentamcthylene, hexyleue, and pinacol). 

1. ltehrotra. a.nd Mehrotro., thi~ Jcrurnal, 1962, 39, 63:3. 
2. Mehrotr11. and Sriva.sta.vo, J. Ohe11•. Soc., 1962, 1032.. 
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4. Meluotrn. and Ch.n.ndra, J. Ol~em. Soc., 1003, 2804. 
j'j_ Mehrotr!l o.nd Bhntn.n.gor, this Ja-Unwl, 1965, 42, 326. 
6. ltehrotra. and 1I.a.thur, this ia811.e, p. 749. 
7. Mohrotm and Kapoor, J. Le.sB-Crmuno1~ MBtala (in press). 
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ftlll n._ C. MEHROTRA AND S. N. :IIATHUR 

All-gla~s appa.nd-us JiLted with st.a.udard interchangeahlo joint-s was used throughout 
tho work and sp<'cial precaut.ionfi were t.ak('n t.o exclude m-oisture. For fractionation, a. 

column packed wit-h Ra:sch ig rings and fitt.cct to a tot.al-conrlensa.t.ion variable take-off 
stiliJJead was Wled. 

The reagent-s were dri!i'd in the mmal manner as described earlier8 . Glycol~ wer,il purifi­
ed by dist-illation before u;1c_ Ethyl selenit-e was prepared by the azcotropic dehydration 
of selenous acid, in t-he pre,•>t'llCe of et-hyl alcohol and benzene8 . Refractive indices were 
determined by Abbe's refractometer. 

Selenium was estimated in the elementary form, using 802 in HCI as the preciJ)itat­
ing agent. The ethanol in the azeotrope was estimated by an oxidimetric method9 • 

PinacoJ Selenite -To et-hyl ACIC'nite (2 66 g.) in benzene waR added pinacol (1.7g.) 
and the contents were refiuxed under a column for I hr. The binary azeotrope of ethanol 
and benzene appearing at 68° was slowly fmctionat.ed, Refiuxing was continued till the 
distilling liquid did not show any tendency of lowering the temperature below 80°. Excess 
of t-he solvent was distilled at a high re-flux ratio and on distilling the volatile conwnts 
under reduced pre&'lure, a white cryst.allinc solid, moaethyl monopinacol selenite, was 
obtained On sublimation at 110°/2 mm, pinacol selenite wa;;~ obtained_ 

Unsublt:m<:.d product: [Found: Rc, 30.78. Se (C8H, 0 0 4 ) requireB Se, 30.74%]. Alcohol 
in azeotrope: (Found: 0.62 g. Calc. 0.6!ig.); yield :1.61 g. (IOC%) 

Sublimed product· [Found: Se, 37.31. Se (C6Hu03 ) requires Se, 37.41 %]; yield from 
3.0g., l.85g. (61 %) ; 1\I.W. found, 211; calc. 21 L 

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