3730

mole of acetyl bromide, the ratio remaining con-
stant for 22 hours. This result corresponds to a
product containing 0.64 mole of ethyl acetate per
mole of acetic acid and differs sufficiently from the
value of this ratio which was observed by Farkas,
et al.,? to eliminate acetyl bromide as a possible
intermediate in the oxidation reaction.
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The Synthesis of 2-Ethylhexanol-1-C!¢ and Esters!

By JoseEPH L. KALINSKY AND ALLAN WEINSTEIN
RECEIVED OCTOBER 23, 1953

The sebacyl and phthalyl esters of 2-ethylhexa-
nol-1-C'* were required at this Laboratory for the
evaluation of primary plasticizers and synthetic
lubricants using radioisotope-tracer techniques.
These syntheses were accomplished by the radio-
carbonation of 3-heptylmagnesium bromide (I),
using a method similar to that of Dauben, Reid and
Yankwich,? followed by lithium aluminum hydride
reduction of the resulting 2-ethylcaproic acid-1-
C! (II). The 2-ethylhexanol-1-C!* (III) produced
was esterified by the acid chloride-pyridine tech-
nique.

CHQ,; sp. act. 94.4 uc./mmole
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Pungents. Fatty Acid Amides!

By Leonarp M. RiceE, CHARLES H. GROGAN, BERNARD H.
ARMBRECHT AND E. EMMET REID

RECEIVED FEBRUARY 22, 1954

Pungent principles or irritants have been dis-
cussed in recent reviews.?3 Although most of the
pungents are amides, this is not always the case, as
for example, gingerone and gingerol. In amides
such as piperidine and chavicine the amine moiety is
piperidine; in capsicin it is vanillylamine.

Staudinger, e al.,* studied the relationship of
various acids with different amines with respect to
pungency. They concluded that the amide link-
age was necessary, since a salt did not give the same
action. They prepared various amides of piperi-
dine using fatty acids. With the lower or higher
members of the fatty acid series they did not ob-
serve any peppers. Asano, et al.,® have expanded
this work and found that the piperidides of the
fatty acids were most pungent at pelargonic acid
and that this pungency decreased in going up or
down the series. It is interesting that furylvaleric
piperidide has a strong taste. This acid, if split
enzymatically, would approximate the C, length.
Mitter and Ray® have found that with the acylated
isobutylamines the highest degree of activity lies
with the unsaturated fatty acids, 2-heptenoic and
2-nonenoic. Also when employing vanillylamine

they found that the fatty acid

CH,(CH,);CHMgBr CH,(CH,);CHCH#0O0H moiety gave maximal pungency ut
(80% yield) the Cy-acid.

CH;CH, CH,CH, As part of our continuing study

(D (II); sp. act. 94.4 uc./mmole  of various amides, we have found

) that the morpholides of fatty acids

1, phthalyl chloride LiAlH, containing from seven to twelve

Phthalyl ester (IV) (729, yield)

or

or <
sebacyl chloride

(77%, yield)

Sebacyl ester (V)
2, pyridine

sp. act. for (IV) and (V)
15.0 pe./mmole

The alcohol and esters so obtained were identi-
cal in physical properties (including infrared
spectra) with the pure unlabeled compounds.?
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CH;(CH,);CHC"H,0H

CH;CH,
(I1I); sp. act. 7.5 uc./mmole
(after dilution).

(96% vield) carbon atoms are strong pungents.

We have found in this series of
morpholides that the greatest ac-
tivity is produced when the fatty
acid moiety is octanoic, nonanoic
or decanoic. When the acid por-
tion of the amide was either in-
creased or decreased in length the activity was
diminished. It was of interest to study the amine
moiety in the most potent acid range in order
to find out how essential the morpholine portion
might be. When pelargonic acid was used, which
exhibited maximum pungency in the morpholine
series, and the heterocyclic part of the molecule
was contracted to pyrrolidine or expanded to hexa-
methylenimine, the products obtained were alniost
devoid of pungency. In a like manner when
diethylamine, dipropylamine or ethylpropylamine
was substituted for morpholine, the resulting
amides had very little pungency. It thus appears
that the morpholides occupy a unique place in
pungency not previously recognized. Indeed, the
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