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Syntheses of Dimethylhydrazoniumethyl Esters of Aliphatic
Dicarboxylic Acids |
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The choline analogue N’,N’-dimethyl-N’-hydroxyethylhydrazo.
nium bromide has been prepared.

The bis-(w-bromoethyl)-esters of oxalic, malonie, suceinic, glutaric
and adipic acids have been prepared. It is shown that these esters,
except the oxalic ester, react with unsym. dimethylhydrazine in ether
at 25° C yielding a product which is a bis quaternary ammonium com-
pound of the N’N’-dialkyl-N’-amino-ammonium type. The com-
Bounds are analogous to choline esters and have neuro-muscular

locking effects.

It has been shown by Renouf! that unsym. dimethylhydrazine reacts with
alkyl halogenides to form N’,N’-dimethyl-N’-alkyl-N’-amino-ammonium
halogenides, compounds having most of the properties of ordinary tetra alkyl
ammonium compounds. An analogue of the acetylcholine has been synthesi-
zed by Schuler ef al.2 which contains the N’,N’-dimethyl-N'-amino-ammonium
group. The purpose of this paper is to report methods of syntheses of similar
analogues of succinylcholine and its homologues. The synthesis was perfor-
med according to the following scheme: ’

I a) (CH,),(COCl), + 2HOCH,CH,Br - (CH,),(COOCH,CH,Br), 4 2HCl
b) (CH,),(COOH), + O S(OCH,CH,Br), -» (CH,),(COOCH,CH,Br), + H;SO,
II. (CH,4),(COOCH,—CH,Br), + N%CH,),N—NH, -

2
> (CHS),,(COOCH,——CH,——l!\IiCHz), 2Br-
H,
According to II the resulting product is analogous to a choline ester, except

that choline is substituted for N’,N’-dimethyl-N’-hydroxyethyl-hydrazonium
bromide. This compound was also synthesized.
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EXPERIMENTAL

Bis(w-bromoethyl) esters of the aliphatiec dicarbo-
xylic acids

Unsym. dimethylhydrazine was prepared according to H. H. Hatt 3.

a) The bis-(w-bromoethyl)esters of oxalic, malonie, succinic, glutaric and adipic
-acids were prepared as follows. 1 Mole of acid dichloride in 500 ml of benzene was added
to 3 moles of ethylenebromhydrine and 1 mole of potassium carbonate in 500 ml of ben-
zene. Nitrogen was bubbled through the reaction mixture and the reaction vessel was
fitted with a reflux condenser and sealed with calcium chloride to eliminate moisture.
The reaction was complete in 2 hours after which the potassium chloride was filtered off,
the solution treated with calcium chloride, filtered again and finally fractioned by distil-
lation. The esters were distilled én vacuo. For data see Table 1.

b) A method according to Voss and Blanke * was also tested for the preparation of
bromoethyl esters of aliphatic dicarboxylic acids. The esters of oxalic and glutaric acids
were prepared. For data see Table 1. ’

Table 1.
a
8.2 Yield
o-Bromo- 2 b. p. m. p. ME % Br cale.
ethyl- Formula M = °C/mm H By n}')’ dg® i
ester of > & g lc. |found| cale. |f dO?l acl
2 E‘ cale. (found| cale. {found| jn o7
Oxalic acid|CeHzO,Br, |304.0| a, b |122—124/0.25/64—565| — — | — | — | 52.8] 52.7|(a) 45
(b) 60
Malonic
acid C,H,,0,Br; | 318.0] a 152/1 <20 |1.5000({1.7393| 53.1| 53.7| — | — |(a) 57
Succinic )
acid CgH,,0,Br, | 332.0| a 161/1 <20 j1.5012(1.6990| 57.7| 67.7| — | — [(a) 63
Glutaric
acid CoH,,0,Br, | 346.0/ a, b 148/0.3 | <<20 |1.4962(1.6293| 62.4| 62.1| — | — |{(a) 30
(b) 63
Adipic acid|C,oH,;40,Br,| 360.1] & [156—161/0.3 | <20 |1.4928/1.5612| 67.1| 67.0| — | — {((a) 64

Bis- (w-bromoethyl ) ester of oxalic acid. 3.3 Moles of bis-(w-bromoethyl)sulfite and 1
mole of oxalic acid [(COOH),, 2H,0] were mixed and heated on a steam bath for two
hours. The reaction mixture was extracted with ether and the ether solution washed
twice with water and finally with a sodium bicarbonate solution. The solution was dried
with sodium sulfate and fractionated by distillation. The ester was distilled in vacuo.
For data see Table 1.

Bis- (w-bromoethyl ) ester of glutaric acid. 1.1 Moles of bis-(w-bromoethyl)sulfite, 1
mole of glutaric acid and one drop of conc. sulfuric acid were mixed and heated for
two hours on a steam bath. The reaction mixture was extracted with ether and the ether
solution was washed twice with water and finally with a sodium bicarbonate solution.
The solution was dried with sodium sulfate and fractionated by distillation. The ester
was distilled in vacuo. For data see Table 1.

Dimethyl-hydrazoniumethyl esters of the aliphatic
dicarboxylic acids

1 Mole of the bis-(w-bromoethyl)ester and 2.2 moles of unsym. dimethylhydrazine

were mixed with about eight volume parts of dry ether in a glass stoppered round botto-

med flask. After three weeks at 25° C a crystalline or viscous precipitate was filtered off
from the ether. When viscous products occurred the preparation was stored for a few
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Table 2.

Acid esterified o/ Br o Q o H
by N’,N’-di- % % % .
methyl-N’,- m. p. Yield in %
hydroxyethyl | ~ Yormula | M | Teq of theo-
hydrazonium cale. [found| cale. |found| cale. |found| To¥°

bromide
Malonio acid | Cy,H.O,N,Br, |438.2| 80—100| 36.5| 35.9| 30.2| 30.2| 6.0 | 6.0 56
Succinic » C,sHyO,N,Br, |452.2(158—164| 35.4| 34.6 31.8| 31.6| 6.2 | 6.1 62
Glutaric » | C;3HsO,NBr, |466.2 104 | 34.3| 34.4| 33.6| 33.7| 6.5 | 6.6 50
Adipic » | C,H;,ONBr, |480.3] 108 | 33.3| 33.8| 35.0| 35.0| 6.7 | 6.5 57

days in a desiccator for crystallization. The compounds were recrystallized from ethanol.
For data see Table 2.

N,N,-dimethyl-N-hydroxyethylhydrazonium bromide

1 Mole of ethylenebromhydrine and 1.1 moles of unsym. dimethylhydrazine were
mixed with about eight volume parts of dry ether in a glass stoppered round bottomed
flask. After three days the colourless precipitate was filtered off. (Yield 76 %; m.p"
< 50°, hygroscopic). (Found: C 25.8; H 7.0; Br 43.6. Calc. for C,H,,N,OBr (185.1)
C 25.9; H 7.1; Br 43.2).

The w-bromo-ethyl esters of the aliphatic dicarboxylic acids have been
shown to react with unsym. dimethylhydrazine with the formation of N’,N’-
dimethyl-N'-amino-ammonium-ethyl ester bromides, although the reaction
does not seem to be possible with the oxalic ester, yielding precipitates which
differ in composition from the end product of reaction II. The esters of
malonie, succinic, glutaric and adipic acids are all colourless erystalline com-
pounds of salt character. They are easily soluble in water and the bromine
content has been determined by means of directly applied argentometric titra-
tion. Since this was possible the compounds are completely dissociated in
bromine ions and the organic cations. By means of pH-measurements and
potentiometric titrations the amino groups have been shown to fail in pro-
tolytic properties in ordinary water solutions and seem even in this respect to
correspond. to the third methyl group in choline. A report on the pharmaco-
logical properties of these compounds will be given elsewhere.? It might be
worth mentioning, however, that they possess neuromuscular blocking activ-
ity, but are less potent than the corresponding choline esters.

My sincere thanks are due to the Director of this Institute, Professor G. Ljunggren,
for his kind interest in this work.
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