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Abstract: Azidoacetates undergo aldol-like reaction with aromati-
caldehydes in the presence of sub-stoichiometric amounts of
NaOEt. Theproduct azido alcohols (2a)-(2q) may be directly con-
verted to N-BOC pheny! serine analogues

K eywor ds: aminoacids, arylserines

Aspart of aprogram of research concerning incorporation
of non-proteinogenic aminoacids into polypeptides, we
required a new entry to a range of 2-amino-3-hydroxyes-
ters.! We thought that such compounds would be avail-
able from the corresponding azidoalcohols, and that if
such compounds could be prepared via an aldol-like reac-
tion, thiswould represent a useful addition to the armoury
of synthetic chemistry. We here report the preliminary re-
sults wehave obtained from study of such reactions.
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The reaction of aryl aldehydes with ethylazidoacetate is
well-known to give good yields of 2-azidocinnamates (1),
through the intermediacy of hydroxyazide (2) (Scheme 1),
the reaction forming the basis of the Hemetsberger-Knit-
telsynthesis of indoles.? Very littlework has been reported
concerning the interception of the reaction to alow isola
tion of these hydroxyazides,® and our synthetic studies
commenced here. Thus, reaction of benzaldehyde with
ethylazidoacetate in the presence of one equivalent of so-
dium ethoxide in ethanol at room temperature overnight
gave, as expected, a good yield of azidocinnamate (1a).
We then repeated the reaction at low temperature, this
time using a hindered base (LDA) and an aprotic solvent
(THF): we isolated only starting materials from the reac-
tion. Using avariety of strong bases, asimilar lack of suc-
cesswas observed. When the original, protic reaction was
repeated using a sub-stoichiometric amountof base
(0.1eq.), rather than a full equivalent, no azidocinnamate
was observed and hydroxyazide (2a) was isolated as the
only product of the reaction, in 46% yield (Scheme2).
Thisobservation isat odds with that previously described,
which concluded that azidoalcohols could only be ob-

Table1l Preparation of 2-Azido-3-Hydroxyesters via Azidoal dol
reaction

Ny

NS
Ny coR T:R’% Ar r COR * Ar\(.)::\cozﬁ
HOR, 1t
syn-(2a-1) anti-2a-l )
Ar R Yield Compound syn:anti

Ph Et3 32 2a 2.5:1
2-Cl-CgHa EB3 69 2b 2.5:1

2,6-Cl,-CHj Et 48 2¢ 1:1
4-F-CgHy Et 52 2d 1.8:1
2-Br-CgHy Et 55 2e 2.8:1
3-Br-C¢Hy Et 54 2f 2.0:1
Ph Bu' 56 2 2.5:1
2-Cl-CgHy Bu' 64 2h 3.0:1

2,6-Cl,-CgHs Bu! 57 2i 1:1
2-F-C¢Hy Bu' 39 2j 2.6:1
4-F-CgH,4 Bu! 50 2k 2.4:1
2-Br-CgHa Bu' 53 2 3.3:1
3-Br-CgHy Bu! 39 2m 2.7:1
4-Br-CgHy Bu' 36 2n 2.2:1
2-naphthyl Bu! 9 20 2.6:1
2-MeO-CgHy Bu' 25 2p 4.8:1
4-MeO-CgHy Bu! 13 2q 1.8:1

tained from such reactions when reaction temperatures
were considerably lower than ambient (ca. -40°C).2 Thus,
(2a) was obtained asa 2:1 mixture of diastereoisomers, in
favour of the syn-isomer (as judged from analysis of *H
nmr data);* the isomers were not separable using standard
column chromatography.

When (2a) was resubjected to the dipolar, aprotic reaction
conditions previously examined, (LHMDS base, THF sol-
vent,-78°C), retro-aldol reaction occurred and only ethyl
azidoacetate andbenzal dehyde were isolated from the re-

Synlett 1999, No. 9, 1444-1446 ISSN 0936-5214 © Thieme Stuttgart - New York

Downloaded by: UC Santa Barbara. Copyrighted material.



LETTER

Reactions of Azidoacetate Enolates with Aromatic Aldehydes: Preparation of N-BOC 3-Arylserines 1445

Ny

PhCHO \)\
Ph._.z
/" NaOEt(leq) CO,Et
HOEL, 1t 1)
NS/\COZEt
N3 NS
AN PhCHO Ph Ph B
COEt + \l/\coza
NaOFt (0.1 eq. )
HOE, rt OH OH
syn-(2a) anti-(2a)
46% yield; syn:anti=2:1
Scheme 2

action, thereby giving a clue as to the reason for poor re-
action under those conditions. Using five other aromatic
aldehydes, the 'azidoal dol’ reaction proved to be a general
one (Table 1),° although in all cases, the diastereosel ectiv-
ity of the reaction was mediocre (3.3:1-1:1, always in
favour of syn-isomers) even when a bulkier ester group
was employed. The greatest selectivity was observed in-
the reaction of t-butyl azidoacetate and ortho-anisalde-
hyde. Table 2 shows the variation of yield and
diastereosel ectivityof the reaction with changein the base
employed. Note that, in al the reactions examples, the use
of strong bases under aprotic conditions led topoor yields
of hydroxy azides, athough in some cases the diastereo-
selectivity was improved. Some of these hydroxyazides
were then converted to the corresponding N-BOC ar-
ylserines, in acceptable yields (Table 3).% Separation of
the anti- and syn-isomers could not be accomplished using
usual flash chromatographic techniques.

Table2 Effect of base on Azidoaldolreaction

N, Ny
Ny Co,R ——ﬂo——> Ph CO,R + Ph \|/=\002R
Conditions OH OH
syn-(2a) anti-(2a)
Conditions R Yield/ % syn:anti
NaOEt, EtOH, rt Et 46 2.5:1
NaO'Bu, ‘BuOH, rt Bu' 56 2.5:1
LiHMDS, THF, -786C, 10 h Et 12 1.5:1
LiHMDS, THF, 04C, 10 h Et 10 2.3:1
LiHMDS (2¢q.), THF, -780C to rt, 48 h Bu 20 4.4:1
LiHMDS (2¢q.), THF, -780C tort, 72 h Et 15 43:1
NaHMDS, THF, -78GC tort, 18 h Et 27 3.4:1
KHMDS, THF, 04C, 10 h Et 22 2.1:1
LiH, EtOH (R=Et), it 18 h Et 33 1.8:1
LDA, THF, -78GC, 15 min then 1t 10 h Et 0 -
LDA, THF, -780C, 15 min then 1t 72 h Et 0

Thus, we have shown that a dol-like reactions of azidoac-
etates havepotential in synthesis; the optimization and
augmentation of thepreliminary results presented aboveis
afocus of our present research.

Table 3 Preparation of N-BOC-Arylserines

Ny l;l3 NHBOC NHBOC
Ar\l/'\ Ar S Hy Pd(C) Ar Ar =
COR + \./\COZR CO,R + CO,R
OH OH B0C)0 OH \g:\
syn-(3a-l) anti-(3a-1)
Ar R Yield Product syn:anti
Ph Et 32 3a 2.5:1
2-Cl-C¢Hy Et 61 3b 2.5:1
2,6-Cl,-CsHs Et 49 3¢ 1:1
4-F-C¢Hy Et 61 3d 1.8:1
3-Br-C¢Hy Et 57 3f 2.0:1
Ph Bu' 32 3g 2.5:1
2-Cl-CgHy Bu' 74 3h 3.0:1
2,6-Cly-CgHs Bu‘ 65 3i 1:1
4-F-CgHy Bu! 42 3j 2.4:1
3-Br-CgHy Bu' 45 31 2.7:1
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