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In an earlier article (1) there was described a series of 2-(aryloxymethy1)- 
thiazolines (I), which were subjected to pharmacological screening and proved 
to be rather nontoxic. It was of interest to extend the biological investigation to 
analogous thiazole derivatives, which should be much more stable in aqueous 
solution than the thiazolines. The present paper describes the chemical portion 
of this research; the bacteriological and pharmacological results will be published 
elsewhere. 

Since a series of aryloxyacetothioamides (11) was available from the thiazoline 
work (I), the conventional thiazole synthesis involving condensation of a thio- 
amide with an a-haloketone was employed. Brominated “Mannich bases” have 
recently been used (2) with success in the preparation of thiazoles, and several 
readily available 1-bromo-4-dialkylaminobutan-2-one hydrobromides (111) were 
selected as the haloketone components. 
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Most of the “Mannich bases” were synthesized by the Mannich reaction (3), 

though occasionally the condensation of a secondary amine with methyl vinyl 
ketone proved superior. Bromination with elementary bromine or pyridine hy- 
drobromide perbromide (4) in hydrogen bromide-acetic acid solution (2, 5 )  
yielded the brominated “Mannich bases” (111) (Table I), which on short warming 
with an equimolar amount of thioamide (11) (1) led to the desired %-(aryloxy- 
methyl)-4-(2dialkylaminoethyl)thiazoles (IV) (Table 11). In general, the thia- 
zoles (IV) proved to be much more toxic than the corresponding thiazolines 
(1) (1). 

In addition to 2-aryloxymethyl substituents, a number of 2-unsubstituted-4- 
(2-dialkylaminoethy1)thiazoles (V, R’ = H) (Table 111) were synthesized from 

1 Present address: Laboratorias Syntex, S.A.,  Laguna Mayran 413, Mexico City, D.F. 
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thioformamide and 111, in order to be compared with the corresponding imida- 
zoles (VI), which have recently been prepared in this laboratory (6 ) .  Finally, 
several N-substituted thioureas (allyl, phenyl, benzyl) were condensed with the 
brominated “Mannich bases” (111) thus affording a series of N-substituted 
2-amino-4-(2-dialkylaminoethyl)thiazoles (V, R’ = NHR”) (Table IV) . 

V VI 
 EXPERIMENTAL^ 

&Dialkylaminobutan-d-ones (“Mannich Bases”) RzNCH&H2COCHs, R = CHs (7), 
CZHS (7, 8), n-C,Hr (7), n-C4Hp (7), piperidine (RzN) (Q), and morpholine (R2N) (lo), were 
prepared by the Mannich reaction (3) from the amine hydrochloride, formalin solution, 
and acetone. The use of methyl vinyl ketone is illustrated with diisopropylamine: 

A mixture of 38 g. of methyl vinyl ketone (85% azeotrope) and 50.5 g. of diisopropyl- 
amine was heated for six hours on the steam-bath and the upper layer was separated and 
distilled; 39.6 g.  (46%) of 4-diisopropylaminobutan-2-one, b.p. 95-99’ a t  12 mm. was ob- 
tained. 

Anal. Calc’d for CloH&O: Neut. equiv., 171.3. Found: Neut. equiv., 175.2. 
I-Bromo-$-dialkylaminobutan-%one hydrobromides (111). The bromination of the “Man- 

nich bases” was conducted in 3540% hydrogen bromide-acetic acid solution (2, 5 )  except 
that the reaction mixture was cooled rather than warmed (2). Such a procedure or the use 
of pyridine hydrobromide perbromide (4) invariably led to colorless material. The pertinent 
information is summarized in Table I. 

Preparation of thiazoles. The following procedure is typical: To a hot solution of 20.2 
g. of phenoxyacetothioamide (1) in ethanol was added in one portion 40 g. of l-bromo-4- 
di-n-propylaminobutan-2-one hydrobromide and the mixture was shaken while warm until 
all the hydrobromide was dissolved. After gradual cooling to room temperature, the product 
was partially precipitated by the addition of ca. one-fifth the volume of anhydrous ether. 
The crude material (42.1 g., m.p. 17C173’ with previous sintering) was recrystallized from 
ethanol-ether and afforded 40 g. (69%) of colorless crystals of 2-phenoxymethyl-4-(2-di- 
n-propylaminoethy1)thiazole dihydrobromide (Table 11) melting a t  172-173’. In a few 
instances (Table IV), the dihydrobromide was oily, whereupon it  was converted to the free 
base and thence the hydrochloride. In the preparation of 2-unsubstituted thiazoles (Table 
111), the thioformamide represented a 1:l mixture of formamide and thioformamide (11) 
and hence a proportionately larger amount had to be used. The formamide presented no 
complication in the isolation procedure since i t  remained in solution. 

Acknowledgment: The authors are indebted to  the Misses Frances Hofmann, 
Edwina Leathern, and Verda Powell for their capable assistance. 

SUMMARY 

l-Bromo-4-dialkylaminobutan-2-one hydrobromides, obtainable from the cor- 
responding “Mannich bases”, were condensed with (a) aryloxyacetothioamides 
to yield a series of 2-(aryloxymethyl)-4-(2-dialkylaminoethyl)thiazole dihydro- 

The microanalyses were performed by G. L. Stragand, Microchemical Laboratory, Uni- 
versity of Pittsburgh. 
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bromides; (b) thioformamide, to give the corresponding 2-unsubstituted thiazole 
derivatives; and (c) N-alkylated thioureas, t o  provide the N-monosubstituted 
2-amino-4-(2-dialkylaminoethyl)thiazole dihydrobromides. 

SUMMIT, N. J. 
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