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Choline este['s of dicar.boxylic acids, because of their use as short acting 
neuromuscular blocking agents, haive been in the last few years the subject 
of wide inivesrti1g;ations..1 Borvet and collaiborato['s2 harve studied the relationship 
between the chain length of ailiphatic dicairboxylic acids and the curariform 
act1rvity. They found that the actirvity i!Ilcreases if the length of the chain 
increases from oxalic to succinic acid, l:rut further lengthening of the chain 
decreases the paralysing activity. They a:J.so cla imed that the double bond had 
no siJgnificant influence on the curairiform activity. 

Ln a pirervious paper3 we hairve descriibed the synthesis of quaternary 
ammoniJum salts deri1rved :firom dimethylaminoe1Jhyl- and dimethylaminoisoprropyl 
esters of muconic acid. Since it has been found in our Laboratories that some 
of the quaternary ammonium .saJts descriibed in the previous paper show a 
siignific.ant curare-J.ike aictivity4, we coI11Sidered that it would be of interest to 
compare the curariform activity of bis-choline esters of adipic, dihydro
muconic and muconic acid, and to investi1gate the influence o.f the double 
bonds on the curariform activity. 

The present paper is a report of the synthesis of bis-choline esters and 
deriivatives of dihydromuconic acid. 

The following quaternary ammonium saJts were prepared : 

+ + 
[(CHsh N - CH~CHOCO-CH2--CH = CH--CH:r--COOCH-CH~N (CH3}2] 2I-
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III CHs H 
IV C2Hs H 
V CH3 CHs 

The quaterna,ry ammonium salts were prepared by the quaternization of 
bis (1~-d:imethylamino ethyl)-dihydromuconate (I) and bis (~-dimethylamino iso
propyl)-dihydromuconate (II) in acetone at room temperature. The salts 
separated as hearvy oils which crystalli:zed on scratching and were purified by 
crystallization from the appiroipriate solvents. The esters I and II were p['epared 
by the condensation of dthydromuconyl dichloride with dimethylaminoethlanol 
or with 1-dimethylaminopropanol-2 in ether solutinn at a temperature of 0°. 
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The esters I and II ware purified by high vacuum disti.J.laitiorn and were 
obtained in a yield of 20-250/o. 

A report on the pharmacological ;properties of these compounds will be 
published elsewhere. 

EXPERIMENTAL* 

Bis (i~-dimethylamino ethyl)-dihydromuconate (I) 
A solution of 6.3 g (0.08 mole) of dimethylaminoethanol in 50 ml. of dry e.ther 

was placed .in a three-necked 500 ml. round bottomed flack equipped with a 
mechanical ·stirrer, dropping funnel and a condenser. The flask was immersed in 
an ice-bath and with rapid stirring a solution of 5.4 g. (0.03 mole) of dihydromuconyl 
dichloride5 in 75 ml. of dry ether . was added in the course of half an hour. The 
reaction mixture was then refluxed for additional 2 hours and left overnight a.t 
morn temperature. The ether was evaporated in vacuo, the oily residue dissolved 
in 20 'ml. of water and a solution of 15 g. of potassium carbonate in 15 .ml. of water 
was added. The oily product which separated was extracted with three 50 ml. 
portions of ether. The ether solution was dried over anhydrous potassium carbona te 
and evaporated under reduced (pressure to give 4.3 g. of a dark v.iscous oil. The oily 
product was distilled at a temperature of 175-185° and a pressure of 0.06 mm, 
to give 2.1 .g, (24.50/o) of a colourless oil. 

Anat 3.15· mg. subst.: 0.284 ml. N2 (300, 752 mm.) 
C14H2a04N2 (W6.36) calc'd.: N 9.78°/o 

found: N 10.050/o 

D i p i c r a t e of the ester I was prepared from a di1stilled sample wi·th a 
saturated alcoholic solution of picric acid. The yield was quantitative. The analy
tical sample (200 mg.) was recrystallized from 25 ml. of ethanol. Melting point 
150---1520. 

Anat 11.70 mg. subst.: 17.91 mg. C02, 4.37 mg. H20 
2.79 mg. subst.: 0.382 ml. N 2 (28°, 751 mm.) 

C2aH3201sNs (744.58) calc'd.: C 41.94; H 4.33; N 15.050/o 
found: C 41.77; H 4.17; N 15.35°/o 

Bis '(~-dimethylamino isopropyl)-dihydromuconate (II) 
Diisopropyl ester II was prepared in essentially the ·same way as described 

for the ethyl ester I. Dihydromuc01I1yl dichloride (2 g., 0.011 mole) was condensed 
with 2.29 g. (0.023 mole) of 1-dimethylaminopropanol-2 in ether to give 1.53 g. of 
a dark oily product. The reaction product was purified by distillation at a tempe
rature of 140---1450 and a pressure of 0.07 mm. Yield 0.7 1g. (200/o). 

Anai. 2.26 mg. sUJb;st.: 0.1716 ml. N 2 (28°, 755 mm.) 
C1aH3o0~2 (314.42) calc'd.: N 8.910/o 

found: N 8.790/o 

Dip i crate of the ester II was prepared in a quantita:tive yield from an 
analytical sample of the ester and a ,s.aturat~d alcoholic solution of picric acid. 
Melting point 188-1890 (with decompo·sition) . 

AnaL 11.16 mg. subst. : 17.85 mg. C02, 4.49 mg. H20 
1.68 mg. subst.: 0.216 ml. N2 (26°, 754 mm.) 

C2sH360 18N8 (772.64) calc'd.: C 43.53 ; H 4.70; N 14.500/o 
found: C 43.65; H 4.50; N 14.560/o 

Bis (~-trimethylammonium ethyl)-dihydromuconate diiodide (III) 
A distilled sample of the es:ter I (0.34 g., 1.2 mM.) was dissolved in 8 ml. of 

acetone and treated with 1.2 g. (8.5 mM) of methyl iodide. After standing overnight 
a t room temperature, 0.64 g. of diiodomethylate was obtained. The product was 

* Melting points and boiling points are uncorrected. 
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<dissolved in 1.8 ml. of water, filtered and crystallized with 9 ml. of absolute iso
propanol. After standing overnight in a refrigeraitor, a crop of 0.4 g. (59°/6) of white 
needles was obtained. Melting point 194-195°. 

Anal. 12.84 mg. subst.: 15.79 mg. C02, 6.18 mg. H 20 
32.19 mg. subst.: 5.73 ml. 0.02 N AgN03 
C16Hs2N204I2 (570.25) calc'd.: C 33.70; H 5.66; I 44.51°/o 

found : C 33.57; H 5.38; I 44.190/o 

.Bis ~~-dimethylethylammonium ethyl)-dihydromuconate diiodide (IV) 
Diiodoethylate IV was prepared from 0.21 g. (0.74 mM) of the ester I and 0.65 g. 

1(4.1 mM) of ethyliodide in 3 ml. of acetone. The oily precipitate which separated 
1after one hour, crystallized on scratching. Mter standing for three days at room 
temperature, the crystalline product was ~.eparated by filtration and washed with 
3 ml. of acetone. A crop of 0.3'5 g. (800/o) of yellow crystalline powder was obta,ined. 
The product was recrystallized twice from absolute ethanol to a melting point 
<Of 129-1320. 

Anal. 14.65 mg .. subst.: 19.25 mg. C02, 8.14 mg. H20 
30.82 mg. subst.: 5.11 ml. 0.02 N AgN03 

C1sHs604N2I2 (598.30) calc'd.: C 36.15; H 6.03; I 42.420/o 
found: C 35.85; H 6.21; I 42.080/o 

:Bis ('~-trimethylammonium isopropyl)-dihydromuconate diiodide (V) 
Diiodomethylate V was obtained from 0.24 g. (0.76 mM) of an analytically pure 

ester II and 0.7 g. (4.9 mM) of methyl iodide in 4 ml. of acetone. After standing 
.for two days at room temperature, a quantita tive yield of the compound V was 
obtained; m . p, 204-206°. The product was recrystallized from ethanol to give 0.3 g . 
.(66°/o) of white needles decomposing at 208-209°. 

Anal. 14.22 mg. subst.: 18.70 mg. C02, 7.43 mg. H 20 
20.59 mg. subst. : 3.43 ml. 0.02 N AgNOs 

C18H 3604N2I2 (598.28) calc'd.: C 36.14; H 6.03; I 42.430/o 
found: C 3,5.88; H 5.84; I 42.280/o 

Acknowledgement. The authors are indebted to Mr. N. Manger and his 
:assodates for performing the microanalyses. 
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IZVOD 

Sinteza nekih kvarternih amonijskih soli, derivata estera 
dihidromukonske kiseline 

D. Fles i A . Markovac-Prpic 

Opisa na je srnteza kvarternih a monijskih soU bis (~-dimetilamino etil)-dihidro
mukonata (I) i bis (~-dimetilamino izopropil)-dihidromukonata (II). Kvarternizacija 
je iprovedena u acetonu kod sobne temperature sa .suviskom alkil halo.genida. Baze 
I i II priredene su djelovanjem dimetilaminoetanola i 1-dimetilaminopropanola-2 na 
diklorid dihidromukonske ki.seline u eteru kao otapalu. 
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