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Summary: The reaction of 2-halo-acylimidaxolides or halides with primary thioamides in base give ZhaloN- 
acylthioarmdes, which cyclize to the substituted Cthiaxolones and are trapped as the novel 4-t- 
butyldimethylsilyloxythiaxoles in fair to good yield. The 2-aryl-4-t-butyldimethylsilyloxythiazoles undergo a 
[4+2] cycloaddiuon reaction with dimethoxyacetylene dicarboxylate [DMAD] to give substituted 2-pyndones in 
fair yield. 

Substituted 4-(%I)-thiaxolonesl4 are a poorly studied class of compounds winch offer potentially 

interesting applications in aldol condensanons, as N-acylimine precursors, and as substrates in cycloaddition 

reactions. [Scheme 11. Due to the ease with which 4-thiaxolones self condense, 395 there 1s a need for a reliable 

and efficient synthesis of stable precursors into this family of compounds. 
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Herein we describe a simple method for the in sinr synthesis of 4-t-butyldimethylsilyloxy (TBDMS) thraxoles. 

The reaction sequence is illustrated in Scheme 2. 
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Scheme 3 

A representauve procedure for example & is described below. To a 100 mL round bottomed flask 

containmg 10 mL of anhydrous acetonitnle was added throbenzamide (2.74 g, 20 mmol) and uiethylam.tne (3 9 

g, 60 mmol). The nnxture was cooled to -20 0 and a preformed soluuon of 2bromobutyryl &le lprepared 

by addmg carbonykbimidazole (3.40 g, 40 mmole) to 2bromobutync acrd (6.60 g, 40 mmole) in 10 mL of 

anhydrous acetomtnJe and stirrmg for 10 minutes at 0 o] was added dropwrse to the reacuon nurture over 

several minutes. The reactron mrxture was sarred at -20 o for 30 mmutes then t-butyldimethylsilyl chlorrde 

(3 65 g, 24 mmole) 1115 ml of acetorutnle was added all at once and the nuxture was surmd at 0 O for 3 hours. 

The reactron nnxture was poured mto cold water (100 nL), extracted wnh wnh ether (3 x 50 nL). The ether 

fracaons were pooled and backwashed wtth saturated brine (50 mL). The ether layer was drred over anhydrous 

potassmm carbonate, filtered and the solvent removed under reduced pressure. Bulb to bulb drstillaaon (bp=88- 

90 o, 0. lmm Hg) gave 4.Og (63% yield) of 2. 

Preliminary experrments show that & and 2~ undergo cycloadditron reactions with excess 

dimethylacetylene dicarboxylate @MAD) at elevated temperatures to grve regroselecavely subsatuted 2- 

pyndones m fair yrelds.10 No dnophene derivatives were isolated from the reaction mixture. The 2-alkyl-4- 

TBDMS-oxythrazoles farled to give any rdenttfiable products. Jacobi11 reported the first example of a Duels- 

Alder reaction involving a duazole nng with an acetylemc dienophrle. He found that vanants of this reacnon am 

possible by Imposmg proper geometnc constramts on the acavated &enophrle sulechatn. Our expenments show 

that the 4-TBDMS-oxy subsatuent attenuates the arornaucny and nucleophrhcny of the thrazolone relaave to 

stmple thrazoles, consistent with Jacobi’s observaaons [Scheme 43. In summary, we have described a simple 

synthesis of the prevrously unreported class of substituted 4-TBDMS-oxythiazoles. These compounds should 

fmd apphcations 111 the study of C(SH)dnazolones and then denvaaves. 
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Table I hsts the isolated yields of the CTBDMS-oxythiazoles (2a-2e) and indicates vanations m the basic 

expenmental conditions. 

THIOAMIDE ACYLATING AGENT 
(2 eq) 

S 0 

R NH2 X 

REACTION 
CONDITIONS 

12 
A, B or C 

PRODUCT 
(% YIELD) 

R’=CgH5 

R’=CgH5 

R’=CgHg 

R’=CgHg 

R’=CHzPh 

R’=CHzPh 

R’rCH3 

R’=CHzPh 

F&H, X&I, Y&I 

R-H, X&I, Y&l 

R= Et, X=Br, Y=OH 

R=C6H5, X=CI, Y=Ci 

R=H, X&I, Y&I 

R=C2H5, X=Br, Y-OH 

R=C2H5, X=Br, Y=OH 

R=C2H5, X=CI, Y=OH 

Table 1 

C &j 43% 

B ti 50% 

A & 63% 

C & 45% 

A a 73% 

A a 78% 

A 2f, 67% 

A &t 59% 

The nature of the acylating agent, whether an acyl halide or acylnnidaxole. has lmle effect on the 

product yield Excess acylating agent (1.5 to 2 eqtnvalents) rs necessary for optimum product yteld, presumably 

due to decomposmon of the initial acylating agent prior to reaction. The isolated product yiekis obtained rn thrs 

study correspond closely to that obtained by Walter6 for the synthesrs of the respectwe N-acylthroanndes under 

sir&r conditions (4575% yields). Tins strongly implies that the in m acylation 1s the llrmting step in 

mproved product yield. 

The rate of product formation depends on both stamng materials and on the enolixing base. Imidazole 

works about as well as triethylamme when R or R’ 1s phenyl, presumably due to mcreased stability of the 

mtermediate enolate. With mono or 2,&halkyl substitutron, a stronger base ltke methylamme is requrred to 

appreciably accelerate the reacuon rate. Excess base (3 eq) increases the reaction rate and improves product yreld 

whrle heating the reaction lowers the overall yield. When throbenzamide and chloroacetyl chloride are reacted 

together for 18 hours at 25 o m acetommle wtth three equivalents of triethylamme , a crystallme sohd 9 

(mp=162-164 O dec) is obtained which does not correspond to lp (R=H, R’=Ph)(mp=106-108 o)3. This 

product is retiy silylated with TBDMSCYTEA in methylene chloride to give 4 (mp=197-198 0). Proton and 

13C NMR determmed that 3 is the dimeric addrtion product (60 % yreld)9. The 4-@II)-tluaxolone h adds to 

the N-acylimine carbon-nitrogen double bond in a polar solvent unless trapped as the enoL Surpnsingly, one 

can take either 3 or 4 (R=H, R’=Ph) in benzene, heat it wrth a catalyuc amount of HCl for 30 mmutes and 

isolate a 60 to 70% yreld of 2-phenyl-4(5H)-tlnazolone la. Tins 1s to our knowledge the first mported example 

of a w intermolecular condensauon reaction medrated through a stable N-acyhnnmum ion mtermedrate 

[Scheme 33. 
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Dm, (4 eq) 

10% 2,6-di-t-butyl-4-methyl-phenol (BHT) 

z 
A 

1 &limethoxybeuzene, 195OC 
a 2hrs 
2s 3hl.s 

Scheme 4 
R’=H, R=OTBDMS, 73% 
R’=H, R=OH, 95% 

da R’=Et, R=OTBDMS, 48% 
fi R’=Et, R=OH, 95% 
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All new compounds gave satisfactoq elemental analyses and spectral characterizations. 

lH-NMR, (6, TMS standard, CDC13) m 1H (s), 6.1; 3H (m), 7.4; 2H (m), 7.9 (2h) 3H (t),l.l; 2H 

(cl), 2.0; 3H (m), 7.4; 2H (m) 7.9: c2r) 6H (m), 7.2-7.4; 4H (m), 7.7-7.9: (24) 2H (s), 4.1; 1H (s), 

5.8; 5H (s) 7.25 : (2el) 3H (t), 1.1; 2H (q), 2.55; 1H (s), 4.1; 5H (s), 7.3: (20 3H (t), 1.1; 1H (s), 2.45; 

2H (q), 2.55: (2e) 3H (t), 1.1; 2H (q), 2.6; 2H (s), 4.1. The TBDMS proton signals are deleted in the 

table. 

lH-13C 2D-NMR correlation studies (HECTOR and COLOC) established the structure of these 

compounds uneqmvocally . We wish to thank Mr. Robert Reamer for his assistance in obtammg these 

spectra 
lNMR, (6, TMS standard, CDC13) (5a) 6H (s), 0.3; 9H (s), 0.95; 3H (s), 3.7, 3H (s), 3 9; 1H (s), 7.1; 
3H(m), 7.35; 2H(m), 7.55: m 3H (s), 4.65; 3H (s), 3.95; 1H (lx), 6.9; 1H (s), 7.3; 5H (m), 7.5. 
Anal. Cal. for ClsH13N05 C=62.73, H=4.56, Nr4.87; Found C=62.58, H=4.48, N=4.70. (da) 6H 

(s), 0.3; 9H (s), 0.95; 3H (t), 1.15; 2H (4). 2.6; 3H (s), 3.55; 3H (s), 3.9; 3H (m), 7.35; 2H (m), 7.45: 
c6h) 3H (t), 1.1; 2H (q), 2.45; 3H (s), 3.5; 3H (s), 3.9; 5H (m), 7.4. Anal. Cal. for C17H17NOs 

C=64.77, H=5.43, N=4.44, Found C=64.40, H 5.47, N=4.41. 

P. A. Jacobi, K. T. Weiss , M. Egbertson, Heterocvcles. 281 (1984) 
A: 3 eq methylamine, 1.2 e-q TBDMSQ, -200 1 h, then 00 3h, B; 3 eq imidazole, 1.2 eq TBDMSCl, - 

200 lh, then 00 8h; c 4 eq mndazole, 1.2 cq TBDMSCl, -200 lh, then g0 lh. 
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