JouN KRUEGER AND MORTON SCHWARCZ

Vol. 63

[CONTRIBUTION FROM THE RESEARCH DEPARTMENT, THE EDWAL LABORATORIES]

o~-Methylallylamine

By JouN KRUEGER AND MORTON SCHWARCZ

Methods for the preparation of crotylamine
(v-methylallylamine)! and B-methylallylamine?
have been known for some time. The remaining
member of the series, a-methylallylamine, which
might be regarded as the allylic rearrangement
product of crotylamine, has not been described.?
We now report the isolation and characterization
of a-methylallylamine and a convenient method
for its preparation from crotyl alcohol.

Charon* chlorinated crotyl alcohol and ob-
tained a “crotyl chloride” boiling at 77°. The
work of Winstein and Young® has shown this
chloride to be most probably a mixture of crotyl
chloride and of a-methylallyl chloride (methyl-
vinylcarbinyl chloride). Charon prepared a
“crotyl mustard oil’”’ from ‘‘crotyl chloride” which
yielded a thiourea derivative of m. p. 105°. This
so-called “‘crotyl mustard oil” was shown recently
by Mumm and Richter® to consist chiefly of a-
methylallyl isothiocyanate, for these authors were
able to hydrogenate the thiourea derivative to a
product identical with the thiourea derivative
they prepared from di-s-butyl isothiocyanate.

We have repeated Charon’s work on the prep-
aration of ‘“‘crotyl mustard oil” and have ob-
served the product boils unsharply at 160-170°.
The oil we obtained, when treated with ammonia,
furnished a thiourea derivative of m. p. 106°
obviously identical with the compound described
by Charon and by Mumm and Richter. In ad-
dition, we also isolated a compound of m. p. 60° in
small amounts, which may be the thiourea deriva-
tive of crotyl isothiocyanate. We plan to investi-
gate this substance more thoroughly when we ob-
tain a larger amount of the material.

Acid hydrolysis of crude ‘“crotyl mustard oil”
yielded an amine which distilled at 60-72°. This
crude amine, distilled through an efficient column,
boiled at 62.3°. The b. p. of the amine so ob-
tained did not change after several weeks of stor-
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age, and we believe the substance is a fairly stable
compound.

Since crotylamine prepared by several different
methods has been reported to boil above 80°,! we
considered our amine of b. p. 62.3° to be a-methyl-
allylamine. The possibility remained, however,
that the amine might have been a geometrical
isomer of crotylamine. We therefore hydro-
genated the substance to dl-s-butylamine, thus
proving the structure of the carbon skeleton to
consist of a branched chain.

By application of the ‘“‘mustard oil reaction” to
a-methylallylamine, a mustard oil of b. p. 160-
170° was obtained. The crude mustard oil fur-
nished a thiourea derivative of m. p. 106°, iden-
tical with the thiourea derivative prepared from
Charon’s “crotyl mustard oil.”

We thank Dr. W. B. Hendrey of the Edwal
Laboratories for his interest and advice.

Experimental Part

a-Methylallylamine.—~The mustard oil prepared by the
method of Charont boiled at 160-170° and gave a thiourea
derivative of m. p. 105°. Three hundred grams of crude
“crotyl mustard oil”’ was refluxed for forty hours with 1200
cc. of concentrated hydrochloric acid.” The homogeneous
solution was extracted thrice with ether and then was neu-
tralized with 40% sodium hydroxide solution. The solu-
tion was steam distilled. The distillate was treated in an
ice-salt-bath with solid sodium hydroxide. The oily layer
was separated and dried with solid potassium hydroxide.
The substance boiling at 58-73° weighed 66 g. (35%
yield). The crude amine so obtained was distilled through
an efficient column. The main fraction, weighing 44 g.,
distilled at 62.3°. No other homogeneous substance has
yet been isolated. The first half of the main fraction
showed #20p 1.4155, and the last half of this fraction
showed 7%p 1.4150. The amine appeared to be quite
stable for, atter standing for several weeks, a sample dis-
tilled from an ordinary distilling flask boiled completely at
62.2-62.8°. The crude picrate obtained by treating an
ethanol solution of the distilled amine with picric acid
melted at 156°. After several recrystallizations from eth-
anol the picrate was obtained as sheaves of large pale yel-
low needles of m. p. 156.5-158°.

Anal® Caled. for CyoHi2O7Ny:
Found: C, 40.5; H, 4.2.

A careful fractionation of the crude amine mixture was
necessary as this amine fraction before distillation through

C, 40.0;, H, 4.0.
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the column yielded a picrate which could be purified only
with large losses to melt at 153-155°.

dl-s-Butylamine.—Three grams of a-methylallylamine
and 0.2 g. of Adams catalyst in 20 cc. of ethanol absorbed
1125 cec. of hydrogen during ten minutes (caled. for 1 mole,
1050 cc.). The catalyst was filtered off and picric acid was
added to the filtrate. The solution was chilled in an ice-
salt-bath, thereby yielding 6.0 g. of yellow picrate of m. p.
129-130°. After two recrystallizations from ethanol the
substance was obtained as large, flat, pale yellow needles
of m. p. 129-130.5°.

Amnal. Caled. for CoHauN:O,: C,39.7; H,4.7. Found:
C, 39.7; H,4.7.

The picrate of m. p. 130° we prepared from dl-s-butyl-
amine (b. p. 62-64°), obtained from two different sources
showed no depression in mixture melting point with our
analyzed picrate. We believe, therefore, our picrate of
m. p. 130.5° to be a pure substance and the m. p. of 139-
140° quoted for the picrate of dl-s-butylamine by Heil-
bron® to be an error.

We also prepared a picrate of m. p. 147° from #-butyl-
amine. This picrate mixed with the picrate of di-s-butyl-
amine of m. p. 130° melted at 111-122°,

a-Methylallyl Isothiocyanate from a-Methylallylamine.
—a-Methylallylamine (22.0 g.) dissolved in ether was

(9) Heilbron, ‘“Dictionary of Organic Compounds,” Vol. I, The
Oxford University Press, 1934, p. 215.
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treated with 25 cc. of carbon disulfide. The precipitate
which was filtered off weighed 27 g. and melted at 106°,
Even on drying in a vacuum at room temperature the sub-
stance decomposed. Twenty-seven grams of freshly pre-
pared dithiocarbamate derivative was dissolved in 500 cc.
of water and the solution was treated with 20 g. of mercuric
chloride in 500 cc. of water. The suspension was steam
distilled and the distillate was extracted with ether. The
ethereal solution when evaporated gave a residue weighing
3.5 g. (179%) which distilled from 158-173°. The sub-
stance then began to decompose and the distillation was
stopped. The distillate weighing 2.0 g. was redistilled and
the boiling range observed was 155-165°, The distillate
treated with aqueous-alcoholic ammonia furnished a
thiourea derivative of m. p. 105°, identical (m. p. and
m. m. p.) with the thiourea derivative described by Charon.
For analysis the substance crystallized from ethyl acetate
as large glistening white hexagons of m. p. 106°.

Anal. Caled. for C;HoN3S: C, 46.1; H, 7.7. Found:
C,46.3; H, 7.6.

Summary
a-Methylallylamine has been isolated and char-

acterized. A convenient route to this compound
from crotyl alcohol has been described.
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Pinacolonylbarbituric Acids

By S. M. McELvAIN AND RoOBERT F. TAYLOR

The substituents in the 5-position of those bar-
bituric acids that are effective hypnotics are gen-
erally two alkyl groups or a combination of an
alkyl and an alkylene group and the variations
of the chain length and branching of these groups
account for many of the pharmacological char-
acteristics of the members of this important group
of drugs. The present paper is concerned with the
preparation of some barbituric acids that have as
one of the 5-substituents a different type of group,
v13., the pinacolonyl group.

These compounds were prepared by the follow-
ing sequence of reactions

OH
| —H,0
(CH:)sCCOCH,C(COOC,H;); ——>
I
H: 4+ Ni
(CH,);CCOCH=C(COOC;Hy); ————>
II
RBr
(CH4); CCOCH,CH(COOC,H;); —————>
NaOC.H;
III

urea
(CH3);:CCOCH,CR(COOC,H;)y ——>

v v
(CHy)sCCOCH, c|:o IfH
o
Co—NH

After a study of a wide variety of conditions it
was found that pinacolone and oxomalonic ester
reacted at 160° in eight hours to produce an 839,
yield of the diethyl pinacolonyltartronate (I).
This ester was surprisingly resistant to dehydra-
tion. Treatment with phosphorus pentoxide at
68° or with iodine at 225°, left it practically
unchanged. At higher temperatures the pent-
oxide produced some of the unsaturated ester
I1, but its formation was accompanied by con-
siderable decomposition and charring. However,
conversion of the ester I to the corresponding
bromide with either phosphorus tribromide or
anhydrous hydrogen bromide in benzene and the
distillation of this bromide produced hydrogen
bromide and the unsaturated ester II in 74-78%,



