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PREPARATION OF 2-ALKYL- AND 2-ARYL-5-AMINO-4-CYANO-1,3-OXAZOLES
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Department of Chemistry
University of California, Irvine
Irvine, California 92717

Summary: Aminopropanedinitrile p-toluenesulfonate (aminomalononitrile tosylate,
AMNT) reacts with acid chlorides to give 2-alkyl-~ and 2-aryl-S5-amino-4-cyano-
1,3-oxazoles in good to excellent yields.

The chemistry of 1,3~o0xazoles is of considerable interest owing to their use
as synthetic substrates for a wide variety of heterocycles and to the presence
of the oxazole ring in natural products and biologically active compounds,'™'?
Although oxazole derivatives can be prepared by various cyclization procedures
and rather lengthy and complex reaction sequences, effective methods for the
direct introduction of functional groups on the oxazole ring are rare.’’’
During a search for facile preparations of functionalized oxazoles to be used in
the synthesis of C-nucleosides,'® we observed that alkanoyl and aroyl chlorides
[(RC{O})C1l; R = methyl (63%); ethyl (76%); isopropyl (80%); phenyl (93%); 4-me-
thoxyphenyl (51%); 4-nitrophenyl (95%); 2-furyl (53%)) react with readily avail-
able aminopropanedinitrile p-toluenesulfonate (aminomalononitrile tosylate,
AMNT, 1)**7'° in l-methyl-2-pyrrolidinone to give 2-alkyl- and 2-aryl-5-amino-
4-cyano-1,3-oxazoles (2).'°7 23
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Experimental Procedure: To a stirred solution (23~25 °C) of 1.17 g
(4.6 mmol) of aminomalononitrile tosylate (AMNT, 1) and 12 mL (11.6 g; 117
nmol) of l-methyl-2-pyrrolidinone in a 50-mL round bottomed flask were
added 1.1 equivs of acid chloride in one portion. The reaction mixture was
stirred at 23-25 °C overnight (12 to 18 h)2%*'?° and then diluted with 100

mL of a 1:1 solution of ethyl ethanocate:ethyl ether. This solution was
washed with water (2 x 100 mL), with 10% sodium hydrogen carbonate solution
(50 mL), and with water (2 x 100 mL). The organic layer was dried

(Mgso, ), the solvent was evaporated in vacuo, and the 1,3-oxazole (2) was
recrystallized from ethyl ethanoate/ethyl ether.
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The melt points of the 2-alkyl- and 2-aryl-5-amino-4-cyano-1,3-oxazoles (2)
agreed with literature values and/or gave satisfactory high resolution mass
spectra (HRMS), In addition, 2-pheny165—amino—4-cyano-1,3;oxazole was
converted with formamidine to its known adenine analogue.'’~?
Although thin layer chromatography (TLC, developed in 1:2 ethyl ethano-
ate:thexanes and treated in a diiodine chamber) showed the disappearance of
substrates within 30 min, the yields were lower [(R = methyl (30%); R =
ethyl {35%).

Thislgps%cedure has several advantages over a previously reported me-
thod™ "’ that used acid anhydrides. 1In this procedure the experimental
details are simpler, the reaction times are shorter, the yields are higher,
and all of the carbonyl substrate is utilized.
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