Tetrahedron Letters No.39, pp. 4765-4768, 1966, Pergamon Press Ltd.
Printed in Great Britain.

THE PREPARATION OF ALKYLOXYCARBONYL AMINO ACIDS AND
THEIR N-HYDROXYSUCCINIMIDE ESTERS

Max Frankel, D. Ladkany, C., Gilon and Y. Wolman
Department of Organic Chemistry
The Hebrew University of Jerusalem, Jerusalem, ISRAEL.
(Received 17 July 1966)

The t-butyloxycarbonyl (t~BOC) moeity became since its
introduction as an amino protecting group in peptide
synthesis second in use only to the benzyloxycarbonyl
group {1). Owing to the instability of the t-butylchloro-
formate, the t~butyloxycarbonyl derivatives of amino
acids have to be obtained by reaction of the corresponding
isocyanate with t-butanol (2) or by the action of the
amino acids with either t-butyl-p~nitrophenyl carbonate
(3), t-butylazidoformate (4) or t-butylecyanoformate (5).
The above methods suffer from various disadvantages, e.g.:
the vigorous conditions required for the synthesis of
isocyanate from amino acid esters, the elaborate purifi-
cation from p-nitrophenol of the t~butyloxycarbonyl amino
acids, the reaction conditions employed with the t-butyl-
azidoformate (45-50° for 18-24 hours).

We wish to report a new, rapid and tidy method for
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the preparation of t-butyloxvcarbonyl derivatives of amino
acids. Aminolysis of t-butyloxycarbonyl N-hydroxysuccin-
imide ester by the sodium salt of various amino acids
yields the corresponding t-butyloxycarbonyl amino acids
in good yield; the N-hydroxysuccinimide formed being water
soluble is easily separable from the t-butyloxycarbonyl
amino acids., The aminolysis is carried out at 90° for
13-2 hours; the reaction does not suffer from any of
the disadvantages of the other methods.

t-Butyloxycarbonyl N-hydroxysuccinimide ester (m.p.

98-100° ¥, ¢ 0g: Caled. C, 50.23; H, 6.09; N, 6.51.

ot3M1
Found: C, 49.98; H, 5.91; N, 6.70.), obtained by reacting
N-hyﬁroxysuccinimide in presence of pyridine with t-butyl-
oxycarbonyl chloride, prepared in situ at -74° (6), gave
t-butyloxycarbonyl amino aéids in 70-80% yield; t-butyl-
oxycarbonyl glycine (m.p. 80°, 78% yield), t-butyloxy-
carbonyl-I-tryptophane (m.p. 139-410, 81% yield), t-butyl-
oxycarbonyl-L-leucine.H,0 (m.p. 74°, 78% yield), t-butyl-
oxycarbonyl—L—isoleucine.§H20 (m.p. 590, 83% yield).

Other alkyloxycarbonyl derivatives of amino acids
were prepared, employing the corresponding alkyloxycarbonyl
N-hydroxysuccinimide esters. Aminolysis of benzyloxy-
carbonyl N-hydroxysuccinimide ester (m.p. 78-80°

® a1 melting points are uncorrected; m.ps. of the various
amino acid derivatives are in good agreement with those
reperted in the literature and mixed m.ps. with the respective
authentic compounds gave no depression.
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C,,H N0t Caled. C, S7.82; H, 4.45; ¥, 5.62. Found:

C, 57.82; K, 4.55; N, 5.69), obtained by reacting N-

hydroxvsuccirimide with benzvlchloroformate, gave benzyl-
oxycarbonyl arino acids in over 00% yield; benzyloxy-
carbonyl glyeine (m.rp. 1150, 08% vield), benzvloxycarbonyl~
I-alanine {m.v. 81-20, 97% yiae’d}, benzvloxvecarbonyl-I-
clutamic acid (m.p. 116-70, 98% vield), benzyloxycarbonyl-
L-glutamine (m.p. 128—90, 91% vie'd).

The reaction mixtures coniain after completion of the
amination, alkyloxycarbonyl amino acids and free N~hydroxy
succinimide. After adjusting the pH to atout tH 2 by
addition of hydrochloric acid,followed by an equivalent
of dicyclohexylcarbediimide we found that the alkyloxy-
carbonyl amino acids F-hydroxysuccinimice esters were
formed in 55-75% vield tased on the free amino acid.

Thus the following derivatives were prepared: benzyloxy-
carbonyl-glycine N-hydroxysuccinimide ester (m.rp. 1120,
729 yield), benzyloxycarbonyl-l-alenine N-hydroxysuccin-
iride ester (m.p. 117-90, 75% vield), t-butvloxycarbonyl-
I-leucine N-hydroxysuccinimide ester (m.p. 111-30, 57%
yield. These componds which are obtained in good yield
ermploying a simple reaction procedure are veluable inter-

mediztes in pepticde s ninesis (7).
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