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Reactions of /~Butyl Hypochlorite with Vegetable
Oils and their Derivatives, VI. Dechlorination
of Methyl Alkoxychlorostearates with Alkali’

By LyLE E. GasTt, Dorores R, ZircH, LyvLe C. WooDS AND
HowarRDp M. TEETER

RECEIVED Mavy 1, 1952

Previous work at this Laboratory? has shown that
pyrolysis of methyl 9(10)-alkoxychlorostearates
(1) produces methyl 9(10)-ketostearate, from which
9(10)-ketostearic acid (IV) is obtained by saponifi-
cation. This acid may also be obtained by de-
chlorination of methy] alkoxychlorostearates with
alcoholic potassium hydroxide followed by acidifica-
tion to decompose soaps and to hyvdrolyze the in-
termediate vinvl ether (11).

B B ale. KOt
H--C--0OR 607
CH5-~(CH. (CHy); = COCH; e ommm
-—C—Cl
- ! .
i
-
CHy(CH,), (CHy)—CO.K -+
C—OR
1 o
1I
- | -
CI‘[Q
Cl [3‘((:}'[3)5 l’I*C“‘—OR (C}?{z)s*COzK ——
Cl
CH
891
-0
Clly «(CHai! (CHa), —~COT .
(I,‘“g
Tov
CH;_
CHl; 4 CHLg | 2T C ~QOR | (CH;)—COH
L“H
cu
v

These reactions were applied to a series of methyl
alkoxvchlorostearates in which R was varied from
methyl through #-amyl and to methyl methoxychlo-
rostearates derived from elaidic acid and from a
comumercial grade of oleic acid. The results ob-
tained are shown in Table I. When R was a group
larger than methvl, and particularly when R was
the branched-chain isopropyl group, yields of 9(10)-
ketnstearic acid were substantially smaller than
when R was methyl. In these reactions, dechlori-
nation to (III) appeared to be the predominant
reaction.
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i1) Presented at 121st National Meetiag of the American Chemical
Society in Milwaukee, Wisconsin, March 30-April 3, 1952.

(2) H. M. Teeter, L. ¥.. Gast, I, Raleigh and L. C. Woods, Tars
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methyl elaidate was dechlorinated to the same ex-
tent as was the corresponding derivative from
methyl oleate. The low vield of 9(10)-ketostearic
acid in this reaction may be attributed to the stereo-
chemical relationship between the two methyl
methoxychlorostearates.

The oily residue remaining after isolation of
0(10)-ketostearic acid from dechlorinated methyl
tnethoxychlorostearate was degraded by hydroxyla-
tion of the double bonds and cleavage with periodic
acid. The scission products were found to retain
a substantial proportion of the methoxyl groups
present in the original residue. This indicates the
presence of the expected by-product, methoxyocta-
decenoic acid (V).

TasrLe 1

DECHLORINATION  OF  MUTHY!, ALKOXYCHLOROSTEARATES
WITH ALCOHOLIC POTASSIUM HYDROXIDE

H—C-—0OR
C}{;( C1I3L)7 ! (CL{Q)TCC)!CI-IB
H--C—C(l
Yield of Vield of
Chlorine keto- Chlorine keto-
removed, stearic remmoved, stearic
R % acid,? ¢} R % acid,® ¢
CH; U 61 n-Cz;Hy &7 38
CHy 90 38 i-CyH; 73 14
CHY 93 68 n-CHs 88 47
C.l; 60 31 n-CeH 85 3]

¢ Caled. from carbonyl atralysis. * Derivative from cthyl
claidate. ¢ Derivative from commercial 939, niethyl oleate.

Experimental

The methyl alkoxychlorostearates were prepared as de-
scribed by Teeter, ef ¢l.? Methyl ethoxychlorostearate, a
compound ot reported previously, was an oil. It could not
be further purified because of decomposition on heating.

Anal.  Caled. for Cptl;0;ClL: Cl, 9.42; OC,H; (includ-
nig OCH; caled. as OCoHs), 23.9. Found: Cl, 10.23;
0OC:H;, 20.8.

Fach was dechlorinated in accordance with the following
geiteral procedure. The results are shown in Table 1.

Dechlorination.—The methyl alkoxychlorostearate (1
mole) and a solution of 2.2 moles of potassium hydroxide in
1100 g. of mmethanol were placed in an autoclave equipped
with an efficient stirrer. The mixture was heated and
stirred at 150-160° for 1.5 hours, cooled, and transferred to a
distillation apparatus. After most of the methanol had
been removed, water was added, the pH was adjusted to 7.5
by addition of concentrated hydrochloric acid,? and distilla-
tion was coutinued until all methauol was eliminated. The
mixture was then acidified with hydrochloric acid and
hoiled to cusure deconiposition of soaps and hydrolysis of
the intermediate vinyl ether. The aqueous layer was dis-
carded, and the product was washed with hot distilled
water until the washings were free of mineral acid. The
washed product set to a greasy solid on standing. The
amount of 9(10)-ketostearic acid in this product was deter-
mined by analysis for carbonyl groups.t Approximately
859, of the ketostearic acid present could be recovered as 2
purified product, m.p. 68-70°, neut. equiv. 305 (caled. 298)
by recrystallization of the crude material at —15° frowm pe-
troleumn cther (b.p. below 60°).

Degradation.-—The oily residue remaining after isolation
of 9(10)-ketostearic acid from dechlorinated miethyl meth-
oxychlorostearate was found to contain 209, of 9(10)-keto-
stearic acid which could not be removed by crystallization
and to have iodine value 43.5, neut. equiv. 300 and methoxyl
8.89,. Thisresidue (15 g.) was hydroxylated by the method

(3) The mixture must be kept alkaline during remm»val nf methanol
to avold partial re-esterification of the product.

{4) H. B. Knighit and D. Swern, J. Am. Ol Chemists® Soc.,
119445,
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of Nunn and Smedley-Maclean.! The product was sepa-
rated into a fraction insoluble in petroleum ether (6.3 g.;
neut., equiv. 307; iodine value 5.3; OCH; 7.74%,; OH
6.2%) and a fraction soluble in petroleum ether (7.0 g.;
neut. equiv. 285; iodine value 7.7; OCHj; 5.95%). The
latter fraction contained most of the 9(10)-ketostearic acid
present in the original residue. The fraction insoluble in
petroleum ether (5.5 g.) was cleaved with periodie acid,
and the products were oxidized to carboxylic acids by the
method of King.® The carboxylic acids were separated into
a fraction insoluble in petroleum ether (0.6 g.; neut. equiv.
160; OCH; 5.5%) and a fraction soluble in petroleum ether
(2.1 g.; neut. equiv. 219; OCH;5.6%,).
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The Preparation and Stabilities of Some g-Dialkyl-
aminopropionamides

By Jounx G. ERICKsoN!
RECEIVED AvucusT 15, 1952

Morsch? has described the preparation of N,N-
diethyl-8-diethylaminopropionamide from diethyl-
amine and methyl acrylate. Except for this case,
no B-dialkylaminopropionamides appear to have
been reported. We have prepared several com-
pounds of this type, wherein the amide groups are
unsubstituted, by the addition of secondary ali-
phatic amines to acrylamide.

R:NH + CH;==CHCONH: —> R;NCH,CH;CONH;

Dimethylamine, dipropylamine, dibutylamine and
morpholine were used. This reaction is analogous
to that of ammonia or amines with acrylic esters?
and with acrylonitrile.® The reactions proceed
readily in alcohol solution at room temperature,
giving good yields of the products.

We used Morsch’s method to prepare several
N,N-dialkyl-8-dialkylaminopropionamides

Rl
2Ry NH + CH:Z‘CCOOR" — R
R;-NCH;&CONRQ -+ R"OH
I

Dimethylamine was heated with ethyl acrylate
to give N,N-dimethyl-8-dimethylaminopropion-
amide and with methyl methacrylate to give
N,N - di - methyl - 8 - dimethylaminoisobutyramide.
Morsch’s preparation of N,N-diethyl-8-diethylami-
nopropionamide from diethylamine and methyl
acrylate was repeated. Dibutylamine and methyl
acrylate were heated together to give a low yield of
N,N-dibutyl-8-dibutylaminopropionamide and
much N,N-dibutvlacrylamide. This latter com-
pound was apparently formed by decomposition of
the aminopropionamide during distillation.

Several interesting observations were made re-

(1) Research Dept., General Mills, Inc., Minneapolis, Minn,

(2) K., Morsch, Monatsh., 68, 220 (1933).

(8) U. Hoffmann and B. Jacobi, U. S, Patents 1,992,615 (Feb. 26,
1935) and 2,017,637 (Oct. 15, 1935).
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garding the thermal stabilities of these com-
pounds. Several persons have noted that §-amino-
propionic derivatives tend to be rather unstable.
For instance, Whitmore and co-workers,* Buc,
Ford and Wise,® and Wiedeman and Montgomery®
have commented on the instability of 8-aminopro-
pionitrile at room temperature. Whitmore and
his co-workers also observed that the higher §8-di-
alkylaminopropionitriles are unstable at elevated
temperatures. Elderfield and his colleagues’ state
that ethyl 8-p-anisidinopropionate is not stable and
decomposes readily to the amine and ethyl acrylate.
McElvain and Stork® found that the addition of
ammonia to ethyl acrylate, yielding ethyl f-amino-
propionate, ethyl 8,8’-iminodipropionate and ethyl
8,8’,8"-nitrilotripropionate, constitutes a series of
reversible reactions.

We found that the N,N-dialkyl-8-dialkylamino-
propionamides show a striking gradation in the ease
with which they decompose, when heated, to dial-
kvlamines and N,N-dialkylacrylamides

T y
RyNCH:CHCONR; ~—> R:NH 4 CH;=CCOXR:

N,N-Dimethyl-8 dimethylaminopropionamide (II,
R = CH;, R’ = H) is about 659, decomposed after
being refluxed for four hours at 210-215°; no no-
ticeable decomposition occurs at 200°. N,N-Di-
ethyl-8-dibutylaminopropionamide is decomposed
to about the same extent upon being heated for 15
minutes at 180-200°. N,N-Dibutyl-3-dibutyl-
aminopropionamide, as has been said, is much less
stable; it undergoes much decomposition merely
upon being distilled under reduced pressure at 125°.

It will be noted that the stability of these N,N-
dialkyl-g-dialkylaminopropionamides decreases
with increasing length of carbon chains in the sub-
stituent alkyl groups. This increasing instability
is not a result only of greater loading upon the
amino nitrogen atoms. B-Dibutylaminopropion-
amide (I, R = CH,) distills undecomposed at 167°
while  N,N-dibutyl-g-dibutylaminopropionamide
(II, R = C4H,y, R’ = H) is mostly decomposed by
distillation at 125°. Clearly, the presence of butyl
groups on amide nitrogen atoms has a considerable
effect on the stability of the molecule.

Another factor which decreases the stabilitv of
these §-aminopropionamides is the presence of an
alpha methy! group on the propionamide chain.
This is shown by a comparison of N,N-dimethyl-3-
dimethylaminopropionamide with N,N-dimethyl-
8-dimethylaminoisobutyramide (II, R = R’ =
CH,). The latter compound is the less stable and
breaks down to some extent, merely upon distilla-
tion, to give dimethylamine; this is shown by the
poor vield in which it was obtained, its poor nitro-
gen analysis, and the persistent odor of dimethyl-
amine over the distilled product.
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