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TabLE II
2- AND 2,6-SUBSTITUTED P.PERIDINES

Piperidine B. p. Acetyl
substituent °C. Mm, s nip Caled. Fouhd valyé®

2-Methyl 117-119 0.8341 1.4426 31.32 31.47 .
2-Benzyl® 268-269 738 .9660 1.5272 55.65 55.76 1.00

2-Phenylethy! 131-132 6 9540 1.5213 60.25 60.41 .
2-Carbethoxy? 93-94 11 1.0085 1.4547 42.39 42.33 1.00
2,6-Dimethyl® 127-129 742 0.8158 1.4366 36.20 35.92 1.00
2,6-Diplienyl’ 193-194 10 L9507 1.5168 75.38 75.45 0.97
2,6-Diphenylethy]? 238-239 1 1.0063 1.5687 03.79 93.82 1.01
2,6-Dicatrbethoxy” 155-156 1 1.0748 1.4581 58.06 58.18 1.04
2-Methyl-6-phenyl® 112-114 12 0.9096 1.4882 55. 64 55.50 0.98
® Crook and McElvain, THis JOURNAL, 52, 4010 (1930). ° Cf. Bailey and McElvain, i4id., 52, 1637 (1930). ° Cf.

Ref. 8. ¢ Cf. Willstatter, Ber., 29, 390 (1896). ° Cf. Marcuse and Wolffenstein, ibid., 32, 2528 (1899). / Cf. Scholtz,
ibid., 34, 1621 (1901). ° Shaw, J. Chem. Soc., 125, 2364 (1923}, reports thé boiling poirit of this cottipound as 200-295°

(20 mm.).
9.28. Found: C, 85.87; H, 8.98.

for C;yH1,0:N: C, 57.60, H, 8.35. Found: 57.70; 8.22.

tion. The residue was cooled in an ice-bath, covered with
a layer of ether, and sufficient of a solution of 209, sodium
carbonate added to inake the water layer alkaline. The
water layer was separated and extracted twice with small
portions of ether. The ether was rémoved from the com-
bined extracts by distillation. The remaining residue on
distillation yielded 36 g. (90%) of 2,6-dipicolinic ester
which boiled at 188-188.56° (12 mm.) and melted at 42-43°,
This compound does not appear to have been described
previously in the literature.

Anal. Caled. for C;H;;ON: C, 59.17;
Found: C, 59.20; H, 6.05.

Substituted Piperidines.—With the exception of 2-
carbethoxypiperidine the substituted piperidines tsed
were prepared by catalytit reduction of the corresponding

H, 587.

The compound used in the present work gave the following analyses. C€aled. for CaHaN: C, 85.94; H,
 This compound does not appeat to Have been described previously. Anal.
* Cf. Ref. 7.

Caled.

pyridines as described in a récent paper by Adkins, Kuick,
Farlow and Wojcik.? 2-Carbethoxypiperidine was pre-
pared from picolinic acid hydrochloride by the same
procedure as that previously used for ethyl nipecotate.?
The properties of these various piperidines are listed in
Table II.

Summary

The relative rates at which a number of 2- and
2,6-substituted piperidines react with n-butyl
bromide have been determined.

(8) Adkins, Kuick, Farlow and Wojcik, THIs JoUrRNaL. 86, 2425
(1934).
(9) McElvain and Adams, fbid., 48, 2748 (1923).
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Quatetnary Ammonium Salts from Bromopropyldialkylamines.

V. Conversion of

Cyclic Ammonium Salts to Linear Polymers

By C. F. GiBBs anND C. S. MARVEL

Previous work! has shown that when att amine
of the type Br—(CH,);—NR, condenses with
itself the course of the reaction is determined by
the nature of the R groups. If R is a methyl group,
linear polymerization occurs. If R is ethyl, »-
propyl or n-butyl a four-membered ring is formed.

Th the present investigation it has been observed
that in very dilute solution (approximately 0.01
molar) gamma-bromopropyldimethiylamine will
react intramolecularly to give a cyclic quaternary
ammonium salt.? This cyclic salt is quite dif-

(1) (a) Gibbs, Littmann and Marvel, THIS JoURNAL, 55 753
(1933); (b) Gibbs and Marvel, ibid., 56 725 (1934).

(2) Ruzicka, Salomon and Meyer, Helv. Chim. Acta, 17, 882
(1934), have used the high dilution method to obtain hexadeca-
methyleneimine

ferent in physical properties from the polymeric
salt which is formed when bromopropyldimethyl-
amine is allowed to stand without a solvent or in
concentrated solution. This cyclic salt is much
less stable than are those in which the. alkyl
groups on the mitrogen are larger than methyl.
When the monomeric salt is heated to 200° for a
short time it is transformed into a linear polymeric
salt with a molecular weight of about 8600.

n [(CHQ); >N<§H‘J+_ Br- —}ﬂ

H3 CH; +
Il\]'——(CHg)s —N(CHjs),
ST

Br(CHg)a— Br=a-1
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The same change from the cyclic structure to
the polymeric form takes place slowly if the solid
salt stands for several weeks at room temperature.
It is evident that the cyclic salt must be under suf-
ficient strain so that some of the free bromoamine
is formed by a reversal of the ring closure and
that this amine then reacts to give the more stable
polymeric salt.

The pure cyclic salts in which R is greater than
methyl do not show this tendency to change into
polymeric products. One sample of bromo-
propyldiethylamine was allowed to stand, and the
diethyltritnethyleneammonium bromide which
first formed was not separated from the reaction
mixture. After six months the quaternary am-
monium salt was isolated. This product proved
to be polymeric with a molecular weight of about
10,800.  Pure diethyltrimethyleneammonium
bromide did not rearrange on standing for six
months and, when heated above its melting point
(175-178°), it decomposed without the formation
of any appreciable polymeric material. The
cyclic salts with R groups higher than ethyl have
shown no indication of changing into polymeric
products under the conditions which have affected
the methyl and ethyl derivatives.

In the experimental part of this paper diiso-
amyltrimethyleneammonium bromide is de-
scribed. Several new tertiary amines which
were prepared in the course of this work are also
characterized.

Experimental

Dimethyltrimethyleneammonium Bromide.—A solution
of 11.5 g. of gamma-bromopropyldimethylamine in 7 liters
of absolute alcohol was allowed to stand at room tempera-
ture. At the end of about forty hours, titration of a sample
of the solution showed that all of the halogen had changed
to the ionic form. The solution was concentrated to about
25 cc. under reduced pressure on a steam-bath. The con-
centrated solution was filtered and then several volumes of

C. F. Gises anD C. S. MARVEL
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anhydrous ether were added. A white, deliquescent,
crystalline solid was precipitated. The yield was 10.7 g.

Anal. Caled. for C;H;3NBr: Br, 48.18; mol. wt., 166.
Found: ionic Br, 48.23; total Br, 48.33; mol. wt. (cryo-
scopic in water) 0.3889 g. subs., 30 g. H:O, At 0.285;
mol. wt., 84.5.

The salt gave a neutral solution in water. It decom-
posed at 240-250°, but this figure is really the decomposi-
tion point of the polymeric form, since heat causes rear-
rangement of the cyclic monomer to the linear polymer.

Polymerization of Dimethyltrimethyleneammonium
Bromide.—A sample of dimethyltrimethyleneammonium
bromide weighing 0.08 g. was heated in an oil-bath at 200°
for three minutes. During the process a slight amount of
sublimation occurred. The residue and the sublimate,
however, were identical. The residue was non-crystalline,
basic, insoluble in alcohol and no longer deliquescent.
The solid was suspended in 3 cc. of hot alcohol, and barely
enough water added dropwise to effect solution. The
solid was then precipitated from solution by the addition
of an excess (12 cc.) of anhydrous ether. The mixture
was poured into a weighed centrifuge tube and centrifuged.
The yield was 0.04 g. of a solid which decomposed slowly
at 240-250°. This substance appeared to be identical
with the polymer previously obtained by the spontaneous
condensation of bromopropyldimethylamine.!®

Anal. Caled. for (CsHiNBr).: Br, 48.18. Found:
total Br, 47.96; ionic Br, 46.34; mol. wt. (caled. from ratio
of total and ionic bromine), 4980.

A 1.5-g. sample of dimethyltrimethyleneammonium
bromide which had stood for two weeks at room tempera-
ture in a vacuum desiccator was found to be partially in-
soluble in alcohol. The insoluble portion, after two wash-
ings with absolute alcohol, welghed 0.01 g. It decom-
posed at 240-250°, and the other physical properties
resembled those of the polymeric salts previously de-
scribed.

Anal. Caled. for (C¢H;y2NBr).: Br, 48.18. Found:
total Br, 48.07; ionic Br, 45.94; mol. wt. (caled. from
ratio of total and ionic bromine), 3652.

Polymerization of Diethyltrimethyleneammonium Bro-
mide.—A sample of gamma-bromopropyldiethylamine was
allowed to stand. In a short time the crystals of cyclic
quaternary salt separated. But after about six months
these had changed to a non-crystalline product which gave

TABLE I
PROPERTIES AND ANALVSES OF AMINES
B.p.orm, p, Analyses

~-Amine °C. Mm. a=n n¥p Formula Caled. Found
v-Phenoxypropyldiisobutyl- B 149-150 5 0.9107, 1.4891 C;;HyON N 5.42 5.69
Chloroplatinate" M 119-120 ... ...... s (C17H290N)2' HthClo Pt 20.85 20.79
y-Phenoxypropyldiiscamyl- B 159-160 5 90833 1.4881 C;H3ON N 4.81 4.60
v-Phenoxypropyldiallyl- B 129-130 5 96333 1.5169 C;;HuON N 6.06 6.44

y-Phenoxypropyldibenzyl- B 215-217 2 1.06365 1.5804  .............. ... .
Hydrobromide® M 163-164 ... ...... ....  CyuHyON-HBr Br 19.42 19.29
v-Phenoxydecyldiethyl- ‘B 165-167 1 0.91825% 1.4932 C;sHuON N 4.59 4.89
v-Phenoxydecyldi-n-butyl- B 171-173 0.5 .9008x 1.4875 CH4zON N 3.88 4.23

vy-Bromopropyldiisoamyl- B 109-111 3 1.0325, 1.4621  .............. ....... C
Chloroplatinate M 159-160 ... ...... (CisHyyNBr)yH,PtCly Pt 19.74 20.21

¢ Crystallized from dilute dlcohol.

® Crystallized from 509, alcohol.
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a basic solution in water. The new product was in-
soluble in absolute alcohol and decomposed at 258-260°,

Anal. Caled. for (C;HisNBr).: Br, 41.24. Found:
total Br, 41.17; ionic Br, 40.44; mol. wt. (caled. from
ratio of total to ionic bromine) 10,864.

The cyclic salt which had been purified did not show
signs of changing to the polymeric form over a long
period of time. Heating the cyclic salt to its melting
point (175-178°) did not change it into the polymeric
form.

Diisoamyltrimethyleneammonium Bromide.—This cyc-
lic salt was prepared from bromopropyldiisoamylamine by
the method previously described for similar salts.!®  After
standing for one week without solvent, 6 g. of amine gave
3.5 g. of cyclic salt; m. p. 71-73°.

Anal. Caled. for Ci3sHxNBr: Br,
Br, 28.94.

Miscellaneous Amines.—A number of tertiary amines
have been prepared by methods analogous to those de-
scribed for related compounds.! Their properties are
listed in Table 1.

The phenoxyamines other than the diisoamyl derivative

28.78. Found:

RESEARCHES ON PYRIMIDINES.

CXLVI 1139

could not be satisfactorily cleaved by hydrogen bromide to
give the corresponding bromoamines.

Summary
v-Bromopropyldimethylamine in very dilute
solution reacts intramolecularly to give the crys-
talline cyclic salt dimethyltrimethyleneammon-
ium bromide. At room temperature this cyclic
quaternary ammonium salt rearranges slowly to
the linear polymer previously described. Heating

accelerates this rearrangement.

Impure diethyltrimethyleneammonium bro-
mide will also rearrange to a polymeric salt,
but this rearrangement proceeds less readily. No
similar rearrangement to give polymeric salts has
been observed when propyl, zn-butyl and iso-
amyl groups are attached to the nitrogen atom.

A number of phenoxyalkyldialkylamines have
been characterized.

URBANA, ILLINOIS RECEIVED Mav 6, 1935
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Synthesis of Uracil-5-methylamine

By TREAT B. JOHNSON AND ANNE LITZINGER

Of the different research programs now in
progress in this Laboratory organized to develop
the newer chemistry of purines and pyrimidines,
our synthetic work dealing with the chemistry of
thymine and its derivatives is of immediate in-
terest on account of its bearing on the correct
interpretation of the constitution of vitamin B;.
At the present time our knowledge of aliphatic
chemistry as applied to the pyrimidine cycle is
very limited. Side chain studies have thus far
been restricted to very simple derivatives, and a
research drive into this newer field promises to
reveal information of immediate chemical and
pharmacological interest.

We desire, therefore, to report in this prelimi-
nary paper, a successful application of a practical
method for synthesizing the first aliphatic amine
derivative of the uracil series to be described in the
literature, namely, uracil-5-methylamine as repre-
sented by formula IV.! This is a true aliphatic
amine, and bears a relationship to thymine cor-
responding to that existing between benzylamine
and toluene. We believe that constructions of

(1) A study of the chemistry of this interesting amine and its
derivatives will be carried on in this Laboratory this coming year by
Miss Anne Litzinger.

this type will prove to be of immediate interest
in connection with the development of the newer
chemistry of vitamin B;. A pharmacological
study of this new pyrimidine-amine and related
compounds is now being carried on in the Depart-
ment of Pharmacology of the Yale Medical School
under the direction of Professor H. G. Barbour.?

Our method of synthesizing this new amino de-
rivative of thymine is based on the successful
application of a Curtius reaction in the pyrimidine
series. The starting point is the ethyl ester of 2-
ethylmercapto-6-oxypyrimidine-5-acetic acid II,?
which is easily converted into the corresponding
urethan derivative represented by formula III.

IFH_?O
CzHgS(I‘T (”:CH2COOC5H‘
N-—CH
II
Il\IH——(|:O NH--CO
CgHsSﬁ ICCHQNHCOOCQHs (IZO (”:CHgNHz
N—CH NH—CH
IIX Iy

(2) This work will be partially supported by a special grant from
the Research Committee of ‘The -American Medical Association.
(3) Johnson and Speh, Am. Chem. J., 88, 602 (1908).



