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2,4,6-Trimethylpyrimidine was condensed with ethyl benzoate and phenyl acetate by a Claisen-type condensation to
2,6-dimethyl-4-phenacylpyrimidine and 4-acetonyl-2,6-dimethylpyrimidine. An alternate procedure, the reaction of 2,6-
dimethyl-4-pyrimidylmethyllithium with benzonitrile, yielded the 2,6-dimethyl-4-phenacylpyrimidine. It was proven
that the 4-methyl group of 2,4,6-trimethylpyrimidine also is reactive in aldol condensations rather than the 2-methyl as
postulated previously.! 4-Phenacyl- and 4-acetonyl-2,6-dimethylpyrimidine were converted to the corresponding oximes
and then by catalytic reduction to the 4-(3-aminophenylethyl)-2,6-dimethyl- and 4-(8-aminopropyl)-2,6-dimethylpyrimidines.
The condensation of 2,4,6-trimethylpyrimidine with ethyl oxalate yielded two compounds tentatively identified as 2,6-

dimethyl-4-ethoxalylpyrimidine and 1,4-bis-(2,6-dimethyl-4-pyrimidyl)-2,3-butanedione.

The possibility of 2,4,6-trimethylpyrimidine un-
dergoing a Claisen-like condensation reaction was
indicated by the theoretical considerations of
Roberts? on the reactivity of methyl groups of
heterocyclic tertiary bases. This possibility also
was substantiated by the fact that a number of in-
vestigators have performed Claisen-like condensa-
tion reactions on certain nitrogen heterocyclic
compounds that are analogous to 2,4,6-trimethyl-
pyrimidine. The investigations of Weiss and
Hauser? on the acetylation, aroylation and carb-
ethoxylation of a-picoline, quinaldine and lepi-
dine using sodamide or potassium amide are exam-
ples.

2,4,6-Trimethylpyrimidine was first synthesized
independently in 1937, by Bowman* and by Kondo
and Vanai® from the condensation of acetylace-
tone and acetamidine hydrochloride. Relatively
few investigations on condensation reactions involv-
ing 2,4,6-trimethylpyrimidine have been published.
A number of workers have studied the condensation
of 2,4,6-trimethylpyrimidine with benzaldehyde.

The condensation of 2,4,6-trimethylpyrimidine
with benzaldehyde using zinc chloride as a catalyst
was reported by Bowman* and by Kondo and Ya-
nai.’ The latler had ozonized the condensation
product, 2,4,6-tristyrylpyrimidine, to the 2,4,6-
pyrimidine trialdehyde which subsequently was
oxidized to yield 2,4,6-pyrimidinetricarboxylic acid.

In a later work by Ochaia and VYanai,! 2,4,6-
trimethylpyrimidine was condensed with one mole
of benzaldehyde using zinc chloride to obtain a
monocondensation product which was thought to
be 2-styryl-4,6-dimethylpyrimidine. The proof of
the structure was based upon the ozonization of
this pyrimidine compound to the corresponding
aldehyde with subsequent oxidation to the dimeth-
vlpyrimidinecarboxylic acid. This acid did not de-
press the melting point of 4,6-dimethylpyrimidine-
2-carboxylic acid prepared using the procedure of
Gabriel and Colman.® This work indicates that
the most reactive methyl group of 2,4,6-trimethyl-
pyrimidine is the one attached in the 2-position.

During the course of investigating the reaction of
phenyllithium on various pyrimidines, Heyes and
Roberts” found that phenyllithium reacted with
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2,4,6-trimethylpyrimidine to yield 2,6-dimethyl-
4-pyrimidylmethyllithium. The structure of the
lithium compound was established by first allowing
it to react with n-dodecyl bromide to give 2,6-di-
methyl-4-(n-tridecyl)-pyrimidine in fair yields.
This pyrimidine compound was reduced and then
hydrolyzed to yield acetaldehyde which was iso-
lated and identified as the 2,4-dinitrophenylhydra-
zone. The isolation of acetaldehyde, instead of =-
tetradecylaldehyde, indicated that initially the
phenyllithium had attacked the methyl group at-
tached to the 4-position and not the 2-position of
the pyrimidine ring.

Since there was a possibility of attack of the
phenyllithium on the unsubstituted 5-position of
the pyrimidine ring, Roberts® further synthesized
2,6-dimethyl-4-ethylpyrimidine in a similar manner,
treating  2,6-dimethyl-4-pyrimidylmethyllithium
with methyl bromide. An independent synthesis of
this compound then established its structure

In the present work 2,4,6-trimethylpyrimidine,
prepared using the procedure of Bowman,* was
condensed with ethyl benzoate using sodamide in
refluxing benzene.
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The product 2,6-dimethyl-4-phenacylpyrimidine
(I), after purification by acid-base extraction and
distillation, was a red oil. 4-Acetonyl-2,6-dimeth-
ylpyrimidine also was prepared in a similar manner
using phenyl acetate in an ether-benzene solution.

The assignment of the structure of these two con-
densation products as the 4-substituted-2,6-di-
methylpyrimidines was indicated by the synthesis
of 2,6-dimethyl-4-phenacylpyrimidine by an inde-
pendent route. This other route was the reaction
of 2,6-dimethyl-4-pyrimidylmethyllithium, pre-
pared using Roberts’ technique, with benzonitrile.
The hydrolyzed product, 2,6-dimethyl-4-phenacyl-
pyrimidine, when converted to its hydrochloride
salt not only had the identical melting point but did
not depress the melting point of the hydrochloride
of the compound I prepared using the sodamide

(8) J. C. Roberts, ibid., 3085 (1952).
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condensation of 2,4,6-trimethylpyrimidine and
ethyl benzoate.

In an attempt to relate the work of Yanai, et al.,®
to that of Roberts,2® it was decided that the 4,6-
dimethyl-2-(8-phenylethyl)-pyrimidine and 2,6-di-
methyl-4-(3-phenylethyl)-pyrimidine should be syn-
thesized.

The proposed 4,6-dimethyl-2-(8-phenylethyl)-py-
rimidine was prepared by the catalytic reduction of
the 4,6-dimethyl-2-styrylpyrimidine which was syn-
thesized, using the procedure of Ochiai and Yanai,!
by the condensation of benzaldehyde with 2,4,6-
trimethylpyrimidine.

The 2,6-dimethyl-4-(3-phenylethyl)-pyrimidine
was synthesized by the reaction of 2,6-dimethyl-4-
pyrimidylmethyllithium, prepared using Roberts’
technique, with benzyl bromide.

A comparison of the hydrochlorides of the 2,6-
dimethyl-4-(8-phenylethyl)-pyrimidine and the pre-
viously presumed 4,6-dimethyl-2-(8-phenylethyl)-
pyrimidine revealed that these compounds have
identical melting points, infrared spectra and X-
ray diffraction patterns. A mixed melting point
did not depress the melting point of either com-
pound.
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imes, isolated as hydrochloride salts, then were re-
duced catalytically using Raney nickel catalyst to
obtain 4-(8-aminophenylethyl)-2,6-dimethylpyrim-
idine (III) and 4-(3-aminopropyl)-2,6-dimethyl-
pyrimidine (IV). These compounds, isclated as
their maleate salts, are being tested for possible
pharmacological action.
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The condensation of ethyl oxalate with 2,4,6-tri-
methylpyrimidine using sodamide also was accom-
plished successfully. The reaction yielded not only
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The preparation of 2,6-dimethyl-4-(8-phenylethyl)-
pyrimidine (II) using both Roberts’ pyrimidyl-
methyllithium and Vanai’s dimethylstyrylpyrimi-
dine indicates that the most reactive methyl group
in 2,4,6-trimethylpyrimidine is indeed the one in
the 4-position of the pyrimidine ring.

The investigation was now directed to the prepara-
tion of pyrimidine compounds analogous to benze-
drine.
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The 4-acetonyl- and 4-phenacyl-2,6-dimethylpyrim-
idine were converted to the corresponding oximes
by treating them with hydroxylamine hydrochlo-
ride in a pyridine—ethanol solution similarly to the
procedure of Bachmann and Boatner. These ox-

(9) W. E. Bachniann and C. N. Boatner, Tuis Journar, 58, 2097
(1938).

the desired 2,6-dimethyl-4-ethoxalylmethylpyrimi-
dine (V) but also a material of high molecular
weight having an empirical formula C;eH;sN4O,.
The structure of 1,4-bis-(2,6-dimethylpyrimidyl)-
2,3-butandione (VI) has been assigned to it as a
result of infrared and ultraviolet data obtained.
Two unsuccessful attempts were made to prepare
4-acetonyl-2,6-dimethylpyrimidine by the conden-
sation of ketene with 2,4,6-trimethylpyrimidine.

Acknowledgment.—The authors are indebted to
Messrs. W. L, Brown, H. L. Hunter and G. M.
Maciak for the microanalyses.

Experimental'®

2,4,6-Trimethylpyrimidine.—Thiscompound was prepared
using the procedure of Bowman.?! A solution of 175 g. (1.85
moles) of acetamidine hydrochloride, 229.0 g. (2.28 moles)
of acetylacetone and 490.0 g. of potassium carbonate in 1.2
1. of water was allowed to stand at room temperature for two
weeks. The solution then was saturated with 510 g. of po-
tassium carbonate and the phases separated. The satu-
rated aqueous phase was extracted with two 300-ml. portions
of ether. The organic phase combined with the ether ex-
tracts was dried over anhydrous potassium carbonate for 24
hours. After filtering, the solvent was removed by distilla-
tion at atmospheric pressure and the residue distilled in
vacuo.  The product, 2,4,6-trimethylpyrimidine, boiled at
58-60° (11.0 mm.), 73.3 g. (32.4%,).
2,6-Dimethyl-4-phenacylpyrimidine, Method A.—This
compound was prepared by a method similar to that used
by Weiss and Hauser? with a-picoline. In a 300-ml. three-

(10) Melting points and boiling points are uncorrected.
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necked flask, fitted with a Dry Ice condenser and a stirrer,
were placed 100 ml. of ligquid ammonia and a small crystal
of ferric nitrate which acts as a catalyst for the formation
of sodamide. To this solution 2.3 g. (0.10 g. atom) of me-
tallic sodium was added with stirring. After complete re-
action, indicated by the disappearance of the blue color, a
solution of 6.1 g. (0.05 mole) of 2,4,6-trimethylpyrimidine
in 50 ml. of sodium dried benzene was added dropwise dur-
ing 30 minutes. After adding a further 100 ml. of dry
benzene dropwise and replacing the Dry Ice condenser with
a cold water condenser fitted with a drying tube, the reac-
tion mixture was allowed to stand overnight at room tem-
perature to evaporate the ammonia. After warming to 50°
for three hours to remove the residual ammonia, 12.0 g.
(0.08 mole) of ethyl benzoate was added dropwise with
stirring to the reaction mixture., The color of the reaction
mixture changed from green to yellow during the addition
of the ethyl benzoate. After refluxing for 18 hours, the re-
action mixture was decomposed by the careful addition of
50 ml. of water. The organic phase was separated and then
extracted with four 50-ml. portions of 6 NV hydrochloric acid.
The combined aqueous acid extract was washed with ether
and then saturated with sodium bicarbonate to yield a
vellow oil. This oil was taken up in ether and dried over
anhydrous magnesium sulfate. The ether was removed in
vacuo to yield 6.1 g. of a residual yellow oil. This oil was
distilled 4n vacuo to yield 2.0 g. of 2,4,6-trimethylpyrimidine
which boiled at 43-44° (2.0 mm.). The desired 2,6-di-

methyl-4-phenacylpyrimidine boiled at 146-150° (0.7
mm.), »¥p 1.6512, 2.5 g. (22%,).

Anal. Caled. for C14H14N202 C, 7431, H, 624, N,
12.28. Found: C, 74.21; H, 6.82; N, 11.67.

A solution of 0.6 g. of the base in ether was treated with
anhydrous hydrogen chloride. The hydrochloride, 0.58
g., recrystallized twice from a methanol-ethyl acetate solu-
tion, melted at 223-224° dec.

Anal. Caled. for CMHnN«gO'HCIZ
N, 10.66; Cl, 13.50.
10.48; ClI, 13.86.

Method B.—2,6.Dimethyl-4-phenacylpyrimidine also was
prepared using 2,6-dimethyl-4-pyrimidylmethyllithium and
benzonitrile. In a 500-ml. three-necked flask, fitted with a
reflux condenser, stirrer, and swept with nitrogen, was
placed 200 ml. of sodium-dried ether. Lithium squares,
0.85 g. (0.12 g. atom), were cut from clean lithium ribbon
directly into the ether and then 9.4 g. (0.06 mole) of bromo-
benzene was added dropwise over a period of 30 minutes.
After complete reaction, a solution of 6.1 g. (0.05 mole) of
2,4,6-trimethvlpyrimidine in 50 ml. of dry ether was added
dropwise. The reaction mixture became very red in color
and deposited a dark red gummy material on the sides of the
flask. After complete addition the reaction mixture was
refluxed for 15 minutes during which time more gummy
material precipitated from solution. After cooling, 5.2 g.
(0.05 mole) of benzonitrile was added and the resulting solu-
tion refluxed for 1.5 hours. During this time the gummy red
material slowly dissolved to give a light red solution. The
reaction mixture was allowed to stand overnight and then
decomposed by careful addition of 50 ml. of water. The
ether phase was then extracted with two 100-ml. portions
of 1 N hydrochloric acid. The combined acid aqueous solu-
tion, after washing once with ether, was made alkaline with
concentrated ammonium hydroxide to yvield a dark red oil.
This oil was taken up in ether, dried over anhydrous magne-
sium sulfate, filtered, and the ether removed in vacuo.
The residual oil distilled # vacuo gave the desired 2,6-di-
methyl-4-phenacylpyrimidine which boiled at 170-171°
(0.40 mm.), 5.0 g. (439%). The base was then converted
to the hydrochloride salt with anhvdrous hydrogen chloride
and after three recrystallizations from methanol-ethyl ace-
tate the hydrochloride melted at 223-224° dec.

Amnal. Caled. for CiHi N.0-HCI: C, 63.99; H, 5.75;
N, 10.66; Cl, 13.50. Found: C, 64.13; H, 6.11; N, 10.63;
Cl, 13.73.

4-Acetonyl-2,6-dimethylpyrimidine.—This compound was
prepared using a procedure identical to that of method A
for the preparation of 2,6-dimethyl-4-phenacylpyrimidine.
2,4,6-Trimethylpyrimidine, 97.6 g. (0.80 mole), was allowed
to react with 18.4 g. (0.80 g. atom) of sodium in dry ether
and benzene solution. Phenyl acetate, 54.0 g. (0.40 mole),
then was added to the reaction mixture and the product was
isolated and distilled, b.p, 75-76° (0.50 mm. ), 20.0 g. (31%).

C, 63.99; H, 5.75;
Found: C, 63.87; H, 5.86; X,
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Anal. Caled. for CH;2:N:O: C, 65.82; H, 7.37; N,
17.06. Found: C, 65.65; H, 7.31; N, 16.99.

The hydrochloride salt was prepared and recrystallized
from acetone-ether.

Anal. Caled. for CH;:N;O-HCI:

Found: N, 13.72; ClI, 17.88.
2,6-Dimethyl-4-ethoxalylmethylpyrimidine.—The proce-

dure was the same as that described in method A for
2,6-dimethyl-4-phenacylpyrimidine. Calcium chloride dried
ethyl oxalate, 43.8 g. (0.30 mole), was allowed to react with
a solution of sodamide prepared from 4.6 g. (0.20 g. atom)
of sodium and 23,1 g. (0.20 mole) of 2,4,6-trimethylpyrimi-
dine in ether. The reaction mixture was decomposed by
careful additiot of 400 ml. of 6 N hydrochloric acid. After
washing with ether, the aqueous phase was neutralized with
1 N ammonium hydroxide and the red oil taken up in ether
using a continuous liquid-liquid extractor. After drying
over anhydrous magnesium sulfate, the ether solution was
filtered and the ether then removed by distillation. The
residue was crystallized from an ether-Skellysolve A solution
to yield 1.0 g. of yellow crystalline product, which was
tentatively identified as 1,4-bis-(2,6-dimethyl-4-pyrimidyl)-
2,3-butanedione from analytical and spectral data and after
two recrystallizations from benzene, melted at 231-232° dec.,
0.9 g. (3.0%).

Anal. Caled. for C15H13.\I4021 C, 6443, H, 608, N,
18.78. Found: C, 64.80; H, 6.02; N, 18.76.

The filtrate, from which the above product was crystal-
lized, was concentrated iz vacuo to dryness to yield the de-
sired 2,6-dimethyl-4-ethoxalylmethylpyrimidine which,
after two recrystallizations from ethyl acetate—Skellysolve
A, melted at 108-109°, 5.0 g. (12.0%).

Anal. Caled. for C11H14N203Z C, 5952, H, 640, N,
12.79. Found: C, 59.45; H, 6.30; N, 12.61.

2,6-Dimethyl-4-(3-phenylethyl)-pyrimidine.—In a man-
ner identical with that used in method B for 2,6-dimethyl-
4-phenacylpyrimidine, 25.7 g. (0.15 mole) of benzyl bromide
was added to an ether solution of 2,6-dimethyl-4-pyrimidyl-
methyllithium prepared from 18.3 g. (0.15 mole) of 2,4,6-
trimethylpyrimidine and 2.6 g. (0.36 g. atom) of lithium
squares in 300 ml. of ether. The reaction yielded a red oil
which on distillation gave the desired 2,6-dimethyl-4-(8-
phenylethyl)-pvrimidine, b.p. 120° (0.50 mm.), »2?p 1.5500,
11.9 g. (37.4%).

Anal. Caled. for CyHyeN.: C, 79.20; H, 7.60; N,
13.20. Found: C, 78.93; H, 7.49; N, 13.16.

The hydrochloride salt was prepared using anhydrous
hydrogen chloride and after three recrystallizations from
methanol-ethyl acetate melted at 185-186°.

Anal. Caled. for CyH;gN.-HCl: C, 67.60; H, 6.89;
N, 11.26; Cl, 14.25. Found: C, 67.75; H, 6.96; N, 10.93;
Cl, 14.05.

Dimethylstyrylpyrimidine.—Essentially the procedure of
Ochaia and Yanai' was followed to prepare this compound.
In a sealed tube, a mixture of 12.2 g. (0.100 mole) of 2,4,6-
trimethylpyrimidine, 9.9 g. (0.093 mole) of benzaldehyde
and 2.0 g. of zinc chloride was heated at 100° for four hours.
After cooling, the reaction mixture was dissolved in a hot
benzene—ethanol solution and then taken to dryness in
vacuo. The residue was redissolved in hot benzene and then
ether added until solution became turbid. Upon chilling,
5.0 g. of product crystallized and was collected. After two
recrystallizations from benzene—ether solutions the product
melted at 177-178°, 4.3 g. (14.5%), and is the distyryl-
methylpyrimidine reported by Ochaia and Yanai' to be the
by-product of the reaction.

The ether-benzene filtrate from the isolation of the disty-
rylpyrimidine was taken to dryness in vacuo and the residue
dissolved in dilute hydrochloric acid. The aqueous solu-
tion, after washing with ether, was made alkaline with con-
centrated ammonium hydroxide and the resulting oil ex-
tracted in ether and dried over magnesium sulfate. The
ether solution was then treated with anhvdrous hydrogen
chloride and the hydrochloride of the dimethylstyrylpyrimi-
dine, after four recrystallizations, melted at 194-195°, 6.0
g. (309%). A solution of 1.0 g. of this hydrochloride in 10
ml. of water was made alkaline with concentrated ammo-
nium hydroxide, the oil extracted in ether and dried over
magnesium sulfate. The ether was removed n vacuo and
the residue, dimethylstyrylpyrimidine, after two recrystalli-

N, 13.96; Cl, 17.67.



1562 R. B. MorFrFeTT, J. L. WHITE, B. D,

zations from Skellysolve A, melted at 57-58°, 0.70 g. (70%,).
;)I‘Shoe melting point reported by Ochiai and Vanail was 57—
Reduction of Dimethylstyrylpyrimidine.—A solution of 3.0
g. (0.012 mole) of the dimethylstyrylpyrimidine hydro-
chloride and 200 ml. of ethanol was catalytically reduced
with 47 1b./sq. in. of hydrogen using a 5% palladium-on-
carbon catalyst. The solution was then filtered and the
solvent removed ¢n vacuo. The dimethyl-8-(phenylethyl)-
pyrimidine hydrochloride, after three recrystallizations
from methanol-ethyl acetate solutions, melted at 185-186°,
1.9g.(63%). A mixed melting point with the 2,6-dimethyl-
4-(B-phenylethyl)-pyrimidine hydrochloride prepared from
2,6-dimethyl-4-pyrimidylmethyllithium and benzyl bro-
mide melted at 185-186°—no depression of melting point.

4-Acetonyl-2,6-dimethylpyrimidine Oxime.—This com-
pound was prepared using a procedure similar to that of
Bachmann and Boatner.?* In a 300-ml. flask fitted with a
reflux condenser were placed 12.1 g. (0.074 mole) of 4-
acetonyl-2,6-dimethylpyrimidine, 12.1 g. (0.174 mole) of
hydroxylamine hydrochloride, 50 ml. of dry pyridine and
50 ml. of absolute ethanol. This mixture was refluxed for
three hours, then the solvents reinoved in wacuo and the
residue dissolved in a solution of nine parts of acetone and
one part of ethanol. This solution was then treated with
anhydrous hydrogen chloride which precipitated the insol-
uble 4-acetonyl-2,6-dimethylpyrimidine oxime dihyvdro-
chloride. The product, after three recrvstallizations from
methanol-ethyl acetate solutions, melted at 172-173°, 9.0
g. (47%).

Anal. Caled. for CH3N;0-2HCL: C, 42.87; H, 5.96;
N, 16.67; Cl, 28.12. Found: C, 42.75; H, 5.70; N, 16.27,
Cl, 27.69.

2,6-Dimethyl-4-phenacylpyrimidine Oxime.—This com-
pound was prepared using the same procedure of Bachmann
and Boatner.? The mixture of 22.5 g. (0.32 mole) of 2,6-
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dimethyl-4-phenacylpyrimidine, 22.5 g. (0.68 mole) of hy-
droxylamine hydrochloride, 110 ml. of dry pyridine and
110 ml. of absolute ethanol gave the desired 2,6-dimethyl-4-
phenacylpyrimidine oxime which was isolated as the hydro-
chloride salt. Its melting point, after recrystallization
from methanol-ethyl acetate, was 222-223°, 15.0 g. (54%,).

Anal. Caled. for Ci,Hi:N;O-HCL: C, 60.54; H, 5.81;
N. 15.12; Cl, 12.75. Found: C, 60.81; H, 5.97; N, 15.03;
Cl, 12.46.

4-(B-Aminopropyl)-2,6-dimethylpyrimidine.—A mixture

of 5.7 g. (0.042 mole) of 4-acetonyl-2,6-dimethylpyrimidine
oxime dihydrochloride, 200 ml. of absolute ethanol and 2.0
g. of Raney nickel was reduced under 50 Ib. of hydrogen for
36 hours. The solution was filtered and the solvent re-
moved 7 vacuo to give a solid residue.  This residue was dis-
solved in water, washed with ether and then made alkaline
with 509, sodium hydroxide to yield a light yellow oil
which was taken up in ether, dried over anhydrous magne-
sium sulfate and then treated with maleic acid to form the
maleate salt. The 4-(8-aminopropyl)-2,6-dimethylpyrimi-
dine maleate, recrystallized from methanol-ethyl acetate,
melted at 130-131°, 2.0 g. (18%,).

Anal. Caled. for C3sHiaN;O04: C. 55.50; H, 6.81;
14.94. Found: C, 55.45; H, 7.13; N, 14.83.

4-(3-Aminophenylethyl)-2,6-dimethylpyrimidine.—Using

the identical procedure that was used to prepare the 4-(38-
aminopropyl) derivative, 3.15 g. (0.0114 mole) of 2,6-di-
methyl-4-phenacylpyrimidine oxime hydrochloride was re-
duced to yield the desired 4-(8-aminophenylethyl)-2,6-di-
methylpyvrimidine which was isolated as the maleate salt
also. After two recrystallizations from methanol-ethyl
acetate, the product melted at 170-171° dec., 1.0 g. (25%).

Anal. Caled. for CisHxuN3;Os: C, 62.96; H, 6.17; N,
12.24. Fouud: C, 63.14; H, 5.79; N, 12.20.
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Antispasmodics. VI.

Pyrrolidylalkyl Esters and their Quaternary Salts'

By RoBERT BrRUCE MOFFETT, JOHN L. WHITE, BROOKE D. ASPERGREN AND FRANK E. VISSCHER
RECEIVED OCTOBER 27, 1954

Twenty-five new h.ydrochlorides and fourteen new quaternary salts of pyrrolidyl and substituted pyrrolidylalkyl esters
were prepared. Their antispasmodic activities are reported, and some of the quaternary salts are among the most active

known.

The high antispasmodic activity of some of the
esters of methyl substituted pyrrolidylethanol, re-
ported in paper V2 of this series, prompted us to ex-
pand this series. Thus a number of new esters of
2-(2,2-dimethyl-1-pyrrolidyl)-ethancl, and one es-
ter of 2-(2,2-dimethyl-1-pyrrolidyl)-propanocl were
prepared. In addition a series of pyrrolidylethyl
esters substituted with three methyl groups, with
an ethyl group, and with both methyl and ethyl
groups were made.

The hydrochlorides of these basic esters were
tested for antispasmodic activity (Table I). In all
cases they were less potent than some of the com-
pounds previously reported.2

In recent years a number of quaternary salts of
anticholinergic compounds have been successfully
introduced for the treatment of peptic ulcer and
other ailments of the gastro-intestinal tract. It
has long been known that quaternization of this

(1) Reported in part before the Division of Medicinal! Chemistry,
A.C.S. at Los Angeles, California, March, 1953, Abstracts, p. 8L.

(2) R. B, Moftett and J. H. Hunter, TH1s Jourw~aLr, 74, 1710
(1952).

A number also were tested for gastric antisecretory activity and four were found to be exceptionally active.

type of compound generally increases its antispas-
modic activity but this is usually offset by increase
in toxicity. We have prepared quaternary salts of
a number of the pyrrolidylalkyl esters herein or
previously reported. In most cases no increase
in antispasmodic therapeutic ratio was noted.
However, with the most active compounds (e.g.,
methyl bromide salts of nos. 17 and 18, Table I)
a considerable increase in therapeutic ratio was ob-
served.

Since the secretion of acid gastric juice is be-
lieved to have a deleterious effect on peptic ulcers
it is desirable to test anticholinergic compounds
for their antisecretory activity. Some of the com-
pounds included in this study were so tested, and
four of them (the quaternary salts of nos. 1, 4, 17
and 18, Table I} had an exceptionally high order of
activity. In general it seems that the quaternary
salts give a much more favorable antisecretory
therapeutic ratio than the hydrochlorides.

The free basic esters (Table II) and their hydro-
chlorides (Table ITI) were prepared by methods



