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A NOVEL SYNTHETIC ROUTE TO OXAZOLES:
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Abstract~ Reaction between alkyl isocyanoacetates and arylsul-
fenyl chlorides afforded isothiocarbamoyl chlorides Ia-f which
on treatment with triethylamine gave 2-arylthic-5-alkoxyoxazoles

ITJa-f in almost quantitative yields.

As is well known, alkyl isocyanoacetates have been largely employed in the synthe-—
sis of oxazole derivatives: treatment of alkyl isocyanoacetates with Buli or t -BuCK
gives the corresponding anions which react with acyl chlorides to give alkyl 5-sub-

1
stituted oxazple-i=-carboxylates |
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Although 5~alkoxyoxazoles and 2-alkyl- and arylthicoxazoles are two well known
classes of compoundsz, no oxazole derivatives having both substituents were previ-
ously reported.

This paper deals with a novel synthetic methed which allowed us to obtain 2-aryl-
thio-5-alkoxyoxazoles, starting from alkyl isocyancacetates, with the greatest ease.

The synthesis was accomplished following the synthetic route described in Scheme 1.

Scheme 1
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a R = Me R' = 4-chloro-2-nitrophenyl d R = Et R' = 4-chlorophenyl
b R = Et R' = 4-chlorec-2-nitrophenyl e R = Et R' = 4-methylphenyl
o R = Et R' = 2-nitrophenyl £ R = Et R' = phenyl
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The first step consisted of the addition of arylsulfenyl chlorides to the carbencid
carbon of alkyl isccyanoacetates: this reaction occurred very easily to give N-al-
koxycarbonyl-S-arylisothiocarbamoyl chlorides Ia-f in gquantitative yields. The

second step consisted of the cyclization of Ta-f with NEt this reaction also

4t
occurred very easily and oxazoles Ila-f were cbtained in almost gquantitative yields.
It must be noted that isclation of iscthiocarbamoyl chlorides I is unnecessary: the
cyclization with NEt3 can be performed on the crude reaction mixture with egually
good results. Compounds Ia-c were isclated and characterized: these products are
rather stable and can be stored for long periods without decomposition.

In additicn tc the practical potentiality in the present synthesis, which readily
provides 2-arylthic-5-alkoxyoxazoles in almost gquantitative yields by an experimen-
tally simple "one pot" procedure, this method has some interesting mechanistic fea-
tures. A possible reaction pathway for the cyclization of isothiocarbamoyl chlo-

rides I is reported in Scheme 2.

Scheme 2
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The structure of compounds ITa-f was assigned on the basis of their 1H—nmr and
mass spectra. In the ]H-nmr spectra of ITa-f a singlet signal at 6 6.10 - 6.38
was detected, due to the H-4 of the oxazole ring. In the mass spectra of Ila-f,
besides the molecular ions, the fragment ion [CH=C-—ORJ+ nm/z 56 {R = Me) or m/z 70
{R = Et) was detected and this agrees with the formation of the oxazole ring.

+ +
Furthermore the fragment ions [4-ClC HéSCO] m/z 171, [4—MeC6H45COI m/z 151 and

)
-+
[PhSCOJ m/z 137 were detected in the mass spectra of IId, IIe and IIf, respec-

tively.

EXPERIMENTAL

Melting points were obtained in open capillary tubes and are uncorrected. The
1H-nmr spectra were recorded with a Perkin-Elmer R32 instrument for CDCl3 solu-
ticns, chemical shifts are reported in ppm (8} from TMS. The mass spectra were
recorded with a Hewlett Packard 57%0A GC MS instrument at 70 eV,

A1l of the compounds gave correct microanalyses.

2-Arylthio-5-alkoxyoxazoles (IIa-f)
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General procedure- The calculated amount of the appropriate stlfenyl chloride in

2
taining the temperature at -50 °C. The resulting mixture was allowed to react at

CH C12 was slowly dropped into a solution of alkyl isocyanoacetate in CH2C12, main-

3
room temperature for 1 h , then ccocled at -20 °C and treated with the calculated
amount of NEt3. The resulting mixture was allowed to react at room temperature for
1 h and then evaporated to dryness. The residue was stirred with Et_C and then

filtered. Evaporation of the filtrate left IIa-f in almost quantitaiive yields.
IIa: mp 90-91 °C from MeOH;  e—nmr: 6.38{s,1H,H-4), 3.97(s,3H,CH,) ; ms: ]t m/ez
286, [r']Y msz 156, [M-rR']T m/z 130, [N-ci=c-oMel® m/z 70, [cH=c-oMe]® m/z s6.

IIb: mp 63~64 °C from MeQH;  Henmr: 6.37(s,1H,H-4), 4.32-4.08 (g, 2H,CH,), 1.50-1.34
(t,34,c8 ); ms: [M)T msz 300, [R'S]T myz 188, [R'1T msz 156, [Mr']Y msz 144,
[cn=c—0Et]+ m/z 70, IIc: mp 66-67 °C from MeOH; MHenmr : 6.36(s,1H,H-4), 4.34-4.08
(q,2H,CH,), 1.52-1.36(t,38,CH,) ; ms: )" msz 266, [R's]” m/z 154, [R']Y m/z 122,
fch=c-okt]® m/z 70. TId: bp 140 °C/0.05 mm Hg; H-nmr: 6.17(s,1H,H-4), 4.19-3.96
(q,2H,CH)), 1.44-1.28(t,3H,CH,}; ms: M]* m/z 255, [R'sco]t msz 171, [R's]t m/z 143,
&1 m/z 111, lc=c-ort]” m/z 70. ITe: bp 124 °C/0.05 mm Hg; Y -nmr - 6.10(s,1H,
H-4), 4.14-3.90(q,2H,CH,), 2.28(s,3H,CH, toluene), 1.40-1.24(t,3H,CH,); ms: m]*
m/z 235, [R'scol” m/z 151, [R's]” msz 123, [R*']" m/z 91, [cE=c-o0Et]® m/z 70. TIf:
bp 122 °C/0.05 mm Hg:; ‘H-nmr: 6.14(s,1H,H-4), 4.12-3.88 (q,2H,CH,), 1.37-1.21(t,3H,
CH,); ms: Mi* m/z 221, [R'scol” myz 137, [R's)” msz 109, [R']T m/z 77, fcr=c-0Et] "
m/z 70.
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3. Evaporation of this solution left isothiocarbamoy! chlorides Ia-f. Ia: mp 56-57
°C from petrocleum ether (bp 40-70 °C); ]H-nmr: 4.32(5,2H,NCH2J, 3.72(5,3H,CH3}.
Ib: mp 52-53 °C from petroleum ether (bp 40-70 °C); 1H-nmr: 4.28(5,2H,NCH2).

Ic: undistillable oil; 1H—nmr: 4.26(5,2H,NCH2).
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