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The molecular field theory (cf. Smart *°)
gives an exchange parameter J/k of 18.3
or 19.3°K on the basis of T'.-values reported
to be 1105%¢ or 116°K.” However, the
simple molecular field theory requires a
0/T, ratio of 1, which differs from the ob-
served values 1.46 %° and 1.32.” Improve-
ment on the simple molecular field treat-
ment is obtained by the various effective
field approximations, of which e.g. the
constant coupling approximation would
predict 6/T. = 1.22 in the case of CoS;,.
(It must be emphasized that the use of the
constant coupling approximation leads to
a considerable increase in the J/k-value.
J|k = 22.3 or 23.5°K is obtained for T, =
110 or 116°K..)
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nsubstituted and some alkyl-substituted

five- and six-membered lactones have
been studied by one of us®2? for the
purpose of using these compounds as
starting materials in the syntheses of the
corresponding y- and J-selenosubstituted
carboxylic acids. This was made possible
through their reaction with sodium benzyl
selenolate in a dimethyl formamide solu-
tion. In this way a simple and convenient
method of syntheses was developed.
Recently the investigation was extended
and g-propiolactone was studied for the
same purpose as above, and we found, as
expected, that this very reactive compound
gives an almost quantitative yield of g-
selenosubstituted propionic acids with
different types of reagents.?

It was also of interest for us to investigate
if other substituents than alkyl groups in
the five-membered lactone ring permit the
reaction with sodium benzyl selenolate in a
dimethyl formamide solution. A prelimi-
nary report on our results will be given in
this paper.

In the present investigation, it was con-
sidered of importance to ascertain whether
an amino group as substituent in the
lactone ring permits the reaction with
sodium benzyl selenolate. So far, we have
had no chance to make any experiment
with «-amino-y-butyrolactone, because it
has not been possible for us to isolate it.
This was certainly caused by a reaction
very similar to that one observed by Sudo,*
who reports the rapid dimerization of
a-amino-y-butyrolactone into 3,6-(8-
hydroxyethyl)-2,5-diketopiperazine. Ounr
interest was thus directed towards the
stable hydrobromide of the lactone in
question, but in this case a too low solu-
bility in dimethyl formamide prevented
any reaction.

‘We have also made experiments with «-
acetyl- and «-formyl-y-butyrolactones, but
also in these cases no reaction took place
with sodium benzyl selenolate, because of
decomposition of the lactones at the tem-
perature necessary for the reaction.
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Our interest was also directed towards
aromatic substituents in the lactone ring.
Thus o,a-diphenyl-y-butyrolactone was
treated with sodium benzyl selenolate, but
no reaction occurred. The reason to the
failure can be steric effects, but also other
effects can be present.

Finally, phthalide was treated with
sodium benzyl selenolate in dimethyl
formamide solution and in this case the
expected reaction takes place. A good yield
of 2-carboxy-dibenzyl selenide was ob-
tained when the reaction mixture was
worked up in the usual way.

&
CHy—SeNa + 0
/
¢
i
0
COOH

An attempt to debenzylate the product
with sodium in liquid ammonia according
to du Vigneaud,® however, failed. A very
complex product was obtained, which
seems to contain some o-toluic acid. This
suggests, that in this case both carbon-
selenium bonds are broken by this treat-
ment.

Our investigation of different sub-
stituted yp-lactones will be continued and
especially those cases were no reaction has
been obtained will be considered. It is our
hope to be able to give a more detailed
report on our results as soon as possible.

) DMF
2) 2R

Eaxperimental. The infrared spectrum was
recorded using a Perkin-Elmer model 237
Infracord spectrophotometer. The selenium
analysis was performed by a microanalytical
method developed by Bengtsson,® which is
very similar to that one published by Gould.?
The melting points are uncorrected.

2-Carboxy-dibenzyl selenide. In a three-
necked flask equipped with a dropping funnel,
a mechanical stirrer, and a reflux condenser,
a sodium methanolate solution was prepared
from 1.25 g (0.055 atom) of sodium in 20 ml
of absolute methanol. To this solution 9 g
(0.055 mole) of benzyl selenol ® were added
and the resulting reddish-brown solution was
evaporated almost to dryness with stirring at a
reduced pressure. To the remaining yellowish-
brown solid, a solution of 6.7 g (0.05 mole) of
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Fig. 1. Infrared spectrum of 2-carboxy-
dibenzyl selenide in KBr-phase.

phthalide * in 40 ml of dimethyl formamide
was added and the mixture was heated to
120—130° for 5 h.

The dimethyl formamide was removed with
stirring under vacuum and 400 ml of water
were added to the brownish residue. The solu-
tion was extracted with ether to remove
impurities and acidified with dilute sulfuric
acid. An emulsion was obtained, which was
extracted thoroughly with ether. The com-
bined ether extracts were dried over magne-
sium sulfate. The ether was removed by
distillation and the remaining yellow oil
immediately solidified. The yield of crude
material was 12.8 g (84 %), m.p. 138—144°,
Repeated recrystallizations from benzene
(norite) gave the analytically pure product,
m.p. 144—-144.5°. (Found: C 59.12; H 4.59;
Se 25.81; equiv. wt. 305.0. Cale. for C,;H,,0,Se:
C 59.02; H 4.62; Se 25.87; equiv. wt 305.22).
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The reaction between some y- and 4-
lactones and sodium benzyl selenolate
has earlier been studied by one of us,.?
among other things for the purpose of
preparing the corresponding seleno-sub-
stituted carboxylic acids through a simple
and convenient method of synthesis. The
corresponding y- and J-benzylseleno-sub-
stituted carboxylic acids were obtained in
this way in satisfactory yield. As a conse-
quence of these experiments, it was quite
obvious to extend this investigation also
to B-lactones. From the investigation of
the reactivity of p-propiolactone by
Gresham et al® it is known that this
compound easily reacts with potassium
thiocyanate along with many other
reagents. The reaction was performed in a
water solution and in this way an almost
quantitative yield of g-thiocyanato-
propionic acid was obtained. The corre-
sponding f-selenocyanatopropionic acid
was earlier prepared by Fredga,* who
reacted potassium selenocyanate with an
aqueous solution of neutralized p-chlo-
ropropionic acid. The method gives a good
yield but always an amount of elemental
selenium is obtained as a by-product,
arising from the acidic decomposition of
unreacted potassium selenocyanate. Fol-
lowing the method by Gresham et al. for
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the preparation of g-thiocyanatopropionic
acid, an improved method of synthesis of
the corresponding §-selenocyanatopropionic
acid (I) has now been developed. :

CH2—CHa
1) Hy0
kseeh +| | T
0—Ccy,

NCSe—CHz— CH~COOH

I

Scheme 1

Thus, an aqueous solution of potassium
selenocyanate was prepared and f-propio-
lactone was added at room temperature.
After acidifying the reaction mixture, a
quantitative yield of I was obtained after
extraction.

For a comparison with the earlier ex-
eriments performed with - and §-
actones, an attempt to react p-propio-
lactone with potassium selenocyanate in a
dimethyl formamide solution was also
made. However, the potassium seleno-
cyanate is only slightly soluble in this
solvent and no ‘reaction was observed
after a reasonable time.

Another reagent frequently used for the
introduction of a selenium substituent into
an organic molecule, is benzyl selenol. In
this investigation, sodium benzyl selenolate

was prepared by adding the selenol to a
solution of sodium_ methanolate. After
evaporating the resulting solution almost
to dryness, a dimethyl formamide solution
of p-propiolactone was added at room
temperature. After acidifying the resulting
mixture, an almost quantitative yield of
p-benzylselenopropionic acid (II) was ob-
tained.

CH2 —CHap
s I 1) DMF
CHy —SeN ———
2 eNa -+ 2) W
0o— C§o

@CHZ— Se—CHp—CHz—CQOH

I

Scheme 2



