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REACTIONS OF 2-TRIMETHYLSILYLTHIAZOLE WITH ACYL CHLORIDES AND ALDEHYDES

SYNTHESIS OF NEW THIAZOL-2-YL DERIVATIVES
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Summary : 2-Trimethylsilylthiazole (l) undergoes ipso-substitution of the silyl
group with various acyl chlorides and ethyl chloroformate affording 2-acylthia-
zoles (2)-(5)but adds by the carbon-silicon bond to the carbonyl group of alde-

hydes yielding thiazol-2-yl-trimethylsiloxy-methane derivatives (7).

We reported earlier that thiazol-2-yl-silanes reacted with ketenes to produ-
ce high yields of the corresponding thiazolyl-siloxy-ethylenes (silyl enol eth-
ers) which were eventually hydrolysed to 2—acylthiazoles.1 We now describe the
reactions of 2-trimethylsilylthiazole (1) with other C-electrophiles, namely
acyl chlorides and aldehydes, which appear specific of this silylthiazole and
constitute a new approach toward the carbon-carbon bond formation at C-2 of the
thiazole ring.

Treating solutions of 2-silylthiazole1 (l) (0.1-0.05 M) in methylene dichlo-
ride at room temperature with two mol. equiv. of various acyl chlorides (Scheme
1), followed by quenching with aqueous sodium bicarbonate, gave2 the correspon-
ding 2—acylthiazoles3 (g) in very good yields. On the other hand, low yields of
(2) (10-15 %) resulted from reactions carried out with one mol. equiv. of acyl
chloride. Similarly, the reactions between (l) and dicarboxylic acid dichlori-
des, followed by quenching with basic methanol, afforded the corresponding thia-
zolylketoesters (é) and (i). The E-configuration about the carbon-carbon double
bond of fumaric acid chloride was retained in the product-(ig) (JHH = 15.8 Hz).
The reaction of (l) with ethyl chloroformate was solvent dependent. In benzene,
the main product was the thiazolyl ethylcarboxylate (2) (62 %, m.p. 47—49°C) ac-
companied by compound (g) (15 %, m.p. 35-39°C) constituted by a C-2 to C~2 bond
between an N-ethoxycarbonylthiazoline molecule and one of 1,3-thiazole. The ad-
duct (6) was the only product isolated (43 %) when the reaction was carried out

in methylene dichloride as a solvent.
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Scheme 1. Reagents and Conditions : i, 2 equiv. RCOCI, CH2C12,

N; v, 2 equiv. R(COCl)Z,

3 h; ii, ag.

NaHCOB; iii, 2 equiv. (COCl) 2 h; iv, MeOH-Et

20 Cellgr 3

in MeOH-H_.O; vii, 2 equiv. EtOCOCl1, CH2C1 or C H6,20 h.

CH,CL 3 2 2 6

27 3 h; wvi, NaHCO
2-Silylthiazole (l) reacted with aldehydes by a 1,2-addition mode to the
carbonyl group (Scheme 2). Treating (l) with one mol. equiv. of benzaldehyde or
i-butyraldehyde in the absence of solvent at room temperature gave in virtually
guantitative yields the 2—(a—trimethylsiloxy)—alkylthiazoles5 (Zg) and (ZE)
which readily underwent acid-catalysed desilylation to the corresponding hydro-
xyalkylthiazoles5 (g). Similarly, the reaction between (l) and acrolein gave
exclusively the 2—(a—trimethylsiloxy)—allylthiazole5 (Zg), thus showing the se-
lectivity of the reaction in favour of the 1,2-addition to the carbonyl group
over the conjugate 1,4-addition across the o,B-enone system. On the other hand,
ketones such as acetone and methyl vinyl ketone, resulted inert toward (l) under

the same or more vigorous conditions ( 12 h reflux).
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Scheme 2. Reagents and Conditions : i, 1 egquiv. RCHO, neat,1-4 h; ii, MeOH-HCl 5%.

We believe that the reactions of (1)with acyl chlorides involve the N-acyl-

thiazolium ylides'7

{10) as a key intermediate whose formation from (1) is fa-
voured inter alia by the assistance of the chloride ion in the desilylation
process. In agreement with this hypothesis are the substantial increase of yields
with the increase of the initial amount of acyl chloride with respect to (l), and
the lack of reaction between (l) and the week electrophile diethyl carbonate un-
der the original or more vigorous conditions. While products (2)-(5)are formed
from (10) plus a molecule of acyl chloride, the adduct (6) should arise from the
attack of (2) on (10) in competition with the relatively poor electrophile ethyl
chloroformate. This alternative route is preferred in methylene dichloride be-
cause the polar solvent increases the amount of the salt (9) among the various
species in eguilibrium. On the other hand, the reactions of (1) with aldehydes
are likely to occur through a four-centre transition state or intermediate1 (11)
which allows the internal transfer of the SiMe3 group from carbon to oxygen to
give the observed 1,2-adduct (2).

The reactions described appeared to be specific processes of 2-trimethylsi-
lylthiazole (1) since the 4- and 5-trimethylsilyl derivatives resulted inert with

8
both acyl chlorides and aldehydes even under more vigorous conditions.
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