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Abstract: The Mitsunobu reaction of aminooxazoles and thiazoles
with lysinol and argininol is described. The aminooxazoles and thi-
azoles reacted with lysinol or argininol in the presence of triphe-
nylphosphine and dialkyl azodicarboxylate to provide the reduced
peptidyl azoles in moderate to good yields.
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As part of our continuing investigations in the develop-
ment of anticoagulants,1 we needed a method to prepare
reduced dipeptidyl azoles 1. We envisaged that it could be
constructed from an N-protected lysinol or argininol moi-
ety 2 and an aminoazole ester 3 (Scheme 1).

Scheme 1

Although there are several known methods to prepare
amino alcohols 2 from amino acids,2 several are problem-
atic, affording low yields and/or tedious reaction proce-
dures. To this end, we utilized 1,1’-carbonyldiimidazole
(CDI) to activate the N-protected lysine or arginine and
subsequently reduced the acylimidazolide with NaBH4 to
provide the corresponding N-protected amino alcohols
2a-d in good yields3 (Eq. 1). This CDI-modification af-
fords a simple and facile reduction of N-protected lysine
or arginine.

The aminoazole moiety 3 was synthesized by the reaction
of thiourea or urea with the corresponding halooxo esters
in ethanol, followed by protection to provide the desired
ethyl 2-(N-Boc)amino-4-azole esters 3a-d in good yields4

(Eq. 2 and 3). In the case of the aminooxazole 3c, the ethyl
2-(N,N’-bis-Boc)amino-4-oxazole carboxylate was
formed during the addition of the Boc group, however
treatment with an equivalent of TFA5 was sufficient to
convert it to the desired mono-Boc aminooxazole.

The Mitsunobu protocol6 was utilized to prepare the re-
duced dipeptide isostere 1. The desired 1a-i were obtained
from the reaction of amino alcohols 2a–d with 3a–d
(PPh3, DEAD or DIAD, THF, rt) in less than an hour in
moderate to excellent yields after chromatographic
purification7 (Eq. 4 and 5 and Table).
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With the dipeptide isostere 1a in hand, we synthesized tet-
rapeptidyl thiazole 4 based upon the sequence of the sub-
strate D-Phe-Pro-Arg. Treatment of 1a with TFA,
followed by coupling with Boc-D-Phe-Pro-OH in the
presence of EDCI/HOBt and subsequent deprotection of
the Boc and Cbz groups afforded 4 in 61% yield (Eq. 6).

In summary, we have developed a facile synthetic method
for the preparation of azole bearing reduced dipeptides by
the reaction of the aminoazoles with N-protected amino
alcohols in good to excellent chemical yields.
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