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Summary: Several 2-aryl-1,3-thiazetidine derivatives were prepared by 

the condensation reaction of ethylene thiourea and aromatic aldehydes using 

boron trifluoride &her-ate. 

In our investigation directed toward the synthesis of heterocycles from 

ethylene thiourea (J)', it was found thatL reacted with benzaldehyde in the 

Presence of boron trifluoride etherate to yield 2-phenyl-3,4-dihydroimidano[2,1. 

bl[113>thiazetidine (a) in a good yield, 

This paper deals with the preparation end the structural assignments 

of 2-aryl-1,3_thiazetidines Q), a little-known class of compounds2. 

Compound 2 was prepared by the following procedure: 

To a stirred mixture ofk (1 g, 9.8 mmol), benzaldehyde (2a, 1.04 g, 9.8 mmol), 

and dry THF (30 ml, distilled over CaH2) was gradually added a mixture of 

boron trifluoride etherate (47 % BF3, 3 ml, ca, 16 mm011 and dry THF (5 ml) 
under cooU.ng in an ice-bath. The resulting solution was stirred for 10 min 

at this temperature and then for 50 min at room temperature. 

The reaction mixture was poured into ca. 100 ml of ice-water, made alkali 

with an aqueous solution containing 1.6 g of sodium bicarbonate, and kept 

to stand for 1 hr. A white product was collected and washed with water, 

ethanol, and then acetone. Drying by Abderhalden apparatus (3 Torr., 180'~, 
5 hr) gave white small plates of mp 291-2°C3~4(~, 17 g, yield 95 %). 

The structure of 3~ was determined on the basis of spectroscopic evidence 

together with elemental analyses and degradation with hydrogen iodide. 

The nmr spectrum (pyridine-D5) of 2 showed a singlet methine signal at 

88.35, a singlet phenyl signal atg7.35, and a multiplet methylene signal at 

Sea. 3.7. In ir spectrum an aromatic CH stretching band and an aliphatic CH 

stretching band appeared at 3040 and 2900 cm-', respectively. 

The ma68 spectrum showed fragmentation to the ions (M-CH2NCS)+(base peak) and 

ArCH2+( rel. int. 86 %) together with a parent ion (m/e 190, 6 %), 
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The treatment of &with 57 % hydrogen Iodide gavek and 2 (detected 
as benzaldehyde 2,4-dinitrophenylhydrazone) in nearIy quentftative yields. 

Under mild conditions en intermediacy 5 could be isolated as light 
yeIl.ar prism8 of mp 160-1°c3~5 and easily converted into ,l_ and 2 by treatment 
with hot ethanol-water (v/v 10 : 1). 

The above results can support the structure of 2. 
The use of p-nitrobenzsldehyde (2) and p-methyIbenzaldehyde (2) in 

place of 3 afforded 2-p~,tropheqyl-3,4-dihydKlimid~ [2,1-b] [1,3] -thiazetidi.ne 
(2, Light yeI.Iow powders of mp 264-5OC, yield 98 %)3*6 and 2-p-methylphenyl- 
3,4-dihydroimidazo[2,1 -b] [1,3]-thiaxetidine (2, white small prisms of mp 273- 
4”C, yield 88 %)3t7, respectively. 

HNL 
i-l + 

1 

CHO 

HI &----------, N&B 0 H2° 
I-J R 

------m~c.2~ 

G, 2, 9: R= H; 2b, 3&: R= N02; 2cJc: R= CH3 -- 
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From ci-maphthaldehyde as an aromatic aldebyde, 2-U-naphthyl-3,4-dibydro- 
imidazo [2,1 a] [1,3]-thiazetidine (2) also was obtained 88 light yellow powders 
of lap 27O-1°C3r8(recry. from DMSO-ethanol, yield 94 %), And from furfural 
which could display considerable aromatic character, 2-furfuryl-3,4_dihydro- 
imLdaz0 2,1-b][l,3]-thiazetidine (5) was produced a~ yellow powders of mp 182- 
30 Cdec 5 Bg(recry. from pyridine-ethanol, yield 68 X). 

CompoundeZ,5, and Lehould be 88 dry as possible for satisfactory 
elemental analye because they tended to get water of crystallization. 

WhenL reacted nith isabutyraldehyde as an aliphatic aldehyde under 
the above conditions, isobutyraldehyde diimidazoUny1 dithioacetal (1) was 
obtained a8 white prism6 of mp 222-30~3~'~ (retry. from ethanol, yield 21 %) 
lnetead of the corresponding 1,3-thiaeetidine derivative. 

The present reaction did not occur in the case of ketones. 
Further, thiourea reacted with benzaldehyde by this method to give intractable 
tarry materio. 

Several preparative methods for 1,3_thiazetidines have been reported: 
(1) from the reaction of amines, formaldebgde, and hydrogen sulfide”; 
(2) from the reaction of carbodiimide with isothiocyanate or thioketene 12 . 

The condensation reaction ofL and aromatic aldehydes gives UE a new 
and simple preparative method for 2-aryl-1,3-thiazetidines. 
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