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Abstract—Treatment of N-acylamino-2-thiophenyl derivatives with N-chlorosuccinimide (2.0 equiv.) followed by SnCl, (0.1-1.0
equiv.) provides a direct synthesis of 5-thiophenyloxazoles. © 2002 Published by Elsevier Science Ltd.

The first oxazole was prepared in 1840 from the reaction
of benzil with alcoholic ammonia, although, of course,
the structure was unknown at that time."> Subsequently,
there has been considerable work in the area of oxazole
synthesis with several reviews on the topic.®> One of the
most versatile syntheses of oxazoles is the classical
Robinson—Gabriel synthesis which involves the dehydra-
tion of N-acylaminoketones.* In 1993, Wipf reported a
modification of this reaction that uses triphenylphos-
phine, triethylamine, and iodine for the dehydration.’
Although this synthesis works well for N-
acylaminoketones, dehydration of the corresponding
N-acylaminoaldehydes to form oxazoles occurs in low
yields (ca. 17%).

We have found that oxidation of 1 using the Dess—Martin
periodinane reagent gave 4 which exists predominantly
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in the form of the hydrated adduct 5 (Scheme 1). All
attempts to dehydrate® 5 to give 3 resulted in extensive
decomposition to unidentified oligomeric material con-
taining small amounts (<5%) of the oxazole 3. Further-
more, while 1 could be dehydrated (Burgess reagent)’ to
give 2, dehydrogenation of 2 to give 3 was not successful,
presumably because 2 lacks an activating substitutent at
either C4 or C5 (such as an ester) to facilitate this process.®

Since we required a convenient synthesis of 2,4-disubsti-
tuted oxazoles for the synthesis of model compounds
related to the antitumor agent diazonamide A,” we have
studied the conversion of N-acyl-2-amino sulfides 6 into
either 8 and/or 9 via the sulfonium ion intermediate 6a
and 5-thiophenyl oxazoline 7, as depicted in Eq. (1).

The required N-acylamino-2-sulfides and 2-aminosulfides
were synthesized as indicated in Egs. (2) and (3)."°
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Treatment of 10 with N-chlorosuccinimide in
chlorobenzene, followed by the addition of SnCl, at
100°C gave a 40% yield of 12 (mixture of cis- and
trans-isomers) along with 20% of 13 (Scheme 2). The
amount of 13 could be reduced by lowering the reaction
temperature (entries 2-5) (Table 1). The yield of 12
could be increased to 73% (after purification) by cool-
ing the reaction mixture to 0°C before addition of
SnCl,.

The elimination of the PhS- in 12 to give 14 was not
readily accomplished. Similar eliminations that have
been used for the syntheses of furans using mild condi-
tions such as heating with mercuric chloride/mercuric
oxide mixtures, or oxidation followed by warming did
not work.!!

Oxidation of 12 to the derived sulfoxide with m-CPBA,
followed by heating the crude mixture in toluene with
trifluoroacetic anhydride or p-toluenesulfonic acid did
not give 14, whereas treatment of the sulfoxide with
TMSOT{/CHCIl; (reflux) afforded 2-phenyl-4-methyl-
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oxazole in 65% yield.'? Because of the difficulty in
conducting the elimination of 12 to give 14 we exam-
ined the conversion of 10 to give 15.

Treatment of 10 with two equivalents of N-chlorosuc-
cinimide in chlorobenzene, followed by addition of
SnCl, (0.1 equiv.) gave the 5-thiophenyloxazole 15 in
44% vyield."* Application of this procedure to several
N-acylamino-2-thiophenyl derivatives 16, 18, 20, 22, 24
and 26 gave the corresponding 5-thiophenyloxazoles 17,
19, 21, 23, 25 and 27, respectively (Table 2).

Representative experimental procedure: To a stirred
solution of the amide 24 (150 mg, 0.488 mmol) in
chlorobenzene (2 mL) at 23°C was added N-chlorosuc-
cinimide (130 mg, 0.975 mmol) in portions. After 35
min the yellow solution was filtered through a pad of
glass wool into a dry flask under argon, rinsing with
chlorobenzene. A solution of SnCl, in CH,Cl, (3 M,
0.016 mL, 0.049 mmol) was added. After 1 h the
mixture was quenched with a 30% aqueous solution of
Rochelle’s salt (10 mL), and the resulting mixture
stirred vigorously for 1 h. The organic layer was sepa-
rated and the aqueous phase was extracted with CH,Cl,
(3x15 mL). The combined extracts were dried
(Na,S0,), evaporated in vacuo, and the crude product
was purified by chromatography over silica gel eluting
with 40% EtOAc/hexanes and recrystallized from hex-
anes to give the oxazole 25 as white crystals (114 mg,
T7%).

In summary, the above methodology provides a conve-
nient synthesis of 5-thiophenyloxazoles from readily
available N-acylamino-2-thiophenyl derivatives.?°
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Table 1.
Entry Conditions Temp. (°C) Yield of 12 (%) Yield of 13 (%)
1 0.1 equiv. SnCl, 100 40 20
2 0.1 equiv. SnCl, 60 50 10
3 1.0 equiv. SnCl, 25 50 5
4 0.1 equiv. SnCl, 25 57 0-20
5 0.1 equiv. SnCl, 0 73 0




J. D. Kreisberg et al. / Tetrahedron Letters 43 (2002) 7393-7396 7395

Table 2.

Substrate Conditions

Product(%)
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Mp 87-89°C. IR (film) 1552, 1486 cm™!. '"H NMR (300
MHz, CDCl;) ¢ 8.08 (6H, m), 7.52 (9H, m). '*C NMR
(75 MHz, CDCl;) § 159.8, 134.4, 130.9, 130.1, 129.0,
128.7, 128.4, 127.0, 126.9, 126.8, 126.5, 126.4. HRMS
(CI) calculated for C;sH,;,NOS (MH") 330.0952, found
330.0951.

Mp 63.5-64.5°C. IR (film) 1546, 1476 cm™!. '"H NMR
(300 MHz, CDCl,) ¢ 8.05-8.08 (2H, m), 7.46-7.48 (4H,
m), 7.23-7.31 (5H, m). 3C NMR (75 MHz, CDCl;) ¢
165.3, 142.0, 136.3, 134.6, 131.1, 129.5, 129.0, 128.5,
127.2, 126.7. HRMS (CI) calculated for C,sH;,NOS
(MH") 254.0639, found 254.0634.

Mp 77-79°C. IR (film) 1769, 1717, 1582, 1466 cm~'. 'H
NMR (300 MHz, CDCl,) § 8.16 (1H, s), 7.83-7.80 (2H,

18.

19.

20.

m), 7.74-7.70 (2H, m), 7.41 (1H, s), 7.28-7.20 (SH, m),
5.21-5.18 (1H, d, J=10 Hz), 3.15 (IH, m), 1.15-1.13
(3H, d, J=6 Hz), 0.98-0.96 (3H, d, J=6 Hz). *C NMR
(75 MHz, CDCly) 6 167.4, 162.2, 158.3, 142.5, 141.1,
139.2, 1359, 134.3, 131.5, 130.5, 129.3, 128.9, 128.5,
127.2, 123.6, 107.4, 54.0, 28.7, 20.6, 19.3. HRMS (CI)
calculated for C,,H,,N;0,S (MH") 446.4994, found
446.1175.

Yellow oil. IR (film) 1561, 1480 cm™'. 'H (300 MHz,
CDCl5) 6 7.03-7.16 (5H, m), 2.3 (3H, s), 2.1 (3H, s). 13C
(75 MHz, CDCl;) ¢ 164.0, 144.7, 136.2, 135.4, 129.2,
127.4, 126.5, 14.4, 12.0. HRMS (CI) calculated for
C,;H;,NOS (MH*) 206.0639, found 206.0631.

Mp 33-35°C. IR (film) 1542, 1476 cm~'. '"H NMR (300
MHz, CDCly) ¢ 9.29-9.26 (1H, d, J=8 Hz), 8.25-8.23
(1H, d, J=7 Hz), 7.99-7.97 (1H, d, J=8 Hz), 7.93-7.90
(1H, d, J=7 Hz), 7.41-7.68 (4H, m), 7.23-7.40 (5H, m).
13C NMR (75 MHz, CDCl;) ¢ 1653, 141.9, 135.9,
134.1, 132.2, 130.2, 129.5, 129.4, 129.0, 128.5, 127.9,
127.4, 126.5, 126.0, 125.1, 124.8, 123.6. HRMS (CI)
calculated for C,,H;,NOS (MH") 304.0796, found
304.0797.

Mp 59-61°C. IR (film) 1750, 1620, 1581, 1454 cm™'. 'H
NMR (300 MHz, CDCl;) ¢ 8.21-8.33 (3H, m), 7.51
(1H, s), 7.22-7.49 (7H, m), 4.11 (3H, s). '*C NMR (75
MHz, CDCl;) ¢ 141.0, 136.0, 135.6, 134.7, 129.5, 129.1,
128.4, 127.7, 127.2, 126.6, 126.0, 125.7, 124.4, 121.7,
115.3, 110.0, 54.9. HRMS (CI) calculated for
C,oH,5N,05S (MH") 351.0803, found 351.0797.
Desulfurization of 2-phenyl-5-thiophenyloxazole with
deactivated Raney nickel in acetone gave 2-phenyloxa-
zole (67%).
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