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Vicinal diamine moiety has been found in diverse classes
ol biologically active compounds including antibiotics, anti-
lungal dipeptides. and alkaloids.' Also, recent advance in
asymmctric  synthesis requires more  practical route o
cnantiopure vicinal diamine derivatives for use as chiral
auxiliarics or metal ligands ol asymmetric catalysts.> In the
synthesis ol peptidomimetics for rational design of a
therapeutic agent, o.fB-diamino acids can be employed 0
cstablish the optimum conformation and the binding sitc of' a
protein for high binding allinity and sclectivity against a
target protein.

Several methods (or ¢, f-diaminobutanoic acid, the simplest
o fdiamine acid present as a key structural element of the
known natural products. have been reported. These methods
include Mitsunobu reaction ol threonine ot the introduction
ol sccond amino group,” and asymmetric Michael addition
ol chiral amine to unsaturated cster followed by trapping the
resulting enolate with wrisyl azide.* Also. stercoselective
synthesis of lour isomers of 2.3-diaminobutanoic acid from
{-buty] crotonate utilizing the asymmetric aminohydroxyl-
ation has been reported.” Synthesis of more complex vicinal
diamino acid derivatives requires the luctionalization ol
position of 2.3-diaminobutanoic acid. Many synthetic methods
have been studied for the diamine derivatives.” but more
elficient enantioselective method flor unsymmetrical diamine
with modifiable backbone and different amine protecting
groups still needs to be developed.

In our previous reports, we prepated {(S)-4-carbocthoxy-
methyloxazolidin-2-one (1) from L-aspartic acid in three
steps. And the condition for highly diastercoselective alkyl-
ation of the enolate dianion of S-amidoester 1 and the
application to the synthesis ol indolizidine alkaloids has
been reported.” In continuation of this study, we attempted
the azidation of 1 to provide an ester with e B-dinitrogenated
and poxygenated with diflerent types of protections respee-
tively in a stercoselective manner.

Thus, the enolate dianion of 1. prepared by addition to two
equivalents of metal hexamethyldisilazide in THF at -78 °C.
was reacted with tosy] azide 1o give a chromatographically
inseparable diastercomeric mixture ol 2. When the metal
cation of the basc is lithium or sodium in the azide transler

reaction, extensive decomposition of the triazene intermedi-
ale 1o diazo compound was observed.” This decomposition
was casily avoided by addition of KOAc/AcOI to the reac-
tion mixtute before the aqueous workup. As summarized in
Table 1, antilsyn diastercosclectivity was maximized with
the use of sodium cnolate as we obscrved in the case of the
alkylation of 1. [n an attempt to improve the sclectivity,
bulky azide transfer reagent, trisyl azide, was used o give
almost the identical result as in the case of syl azide.

For the direct amination of 1, diisopropyl azodicarboxylate
(DIAD) was reacted at -78 °C to give amti-hydrazino-
carboxylate 3a as a single isomer, but with a modest 52%
yield (Scheme 1).% For the syn-sclective a-azidation, enolate
halogenation and azide displacement was studied. When the
Li-cnolate dianion of 1 was treated with 1,2-diiodoethanc at
-78 °C, a diasterecomeric mixture ol 3b (anti:syn — 10:1) was
obtained. Since the o-lodoimide is known to be configu-
rationally unstable in the cnolale iodination of A-acyl-2-
oxazolidinones. partial cpimerization of the iodinated product
3b can not be excluded.” Thus, the Li-enolate was treated
with bulky bromonium source. 2.4.4.6-tctrabromo-2,5-cyclo-
hexadienone (TBCD), at -45 °C 1o give exclusively anfi-
bromide 3¢ which was casily displaced with azide ion to
diastercomerically pure svn-azide 2b.

We next bricfly examined the synthetic utility of azide 2a
for a potential intermediate of biotin synthesis.” The dia-

Table 1. Diastcrosclective azidation of the cnolate dianion of 1
with tosy] and trisy] azides
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Li 90 5:1 80 31
Na 86 7: 89 7:1
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2LIN{TMS),, THF; Q H? NaN, 2
X-Y EtO)H/\/ n-BuyNBr
X 90%
X-Y = DIAD ) )
X-Y = I-CH,CH,-! 3a X = N{CO,-+Pri{NHCO,~-Pr)
X-Y = TBCD (52%, antizsyn = >99:1)
3bX=1 (60%, antisyn = 10:1)
3¢ X = Br (66%, anti:syn = »99:1)
Scheme 1
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Scheme 2

stereomeric mixture of 2a and 2b, generated from Li-enolate
of 1 and TsNi, was reduced to alcohols with NaBH,
followed by N.(O-bisbenzylation to give a chromatographi-
cally separable mixture of azide 4 {58%) and its diastereo-
mer (11%). Azide 4 was reduced under Staudinger condi-
tion,' and the resulting crude polar amino product was
rearranged to cyclic urea § with NaOBn in BnOH under
heating at 80 °C in 60% overall yield.

In summary, we studied diastereoselective a-azidation of
a chiral famino ester, readily available from 1 -aspartic acid,
to develop an easy access to 4-oxy-2,3-diaminobutanoic acid
derivatives, This will provide an alternative approach to
various vicinal diamines,
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. Selected spectral data. 2a: B, = 0.38 (2:1. F1OAc/hexanes): IR

(neat. em™') 3311, 2966. 2122, 1746: 'TH NMR (CDCls. 300 MHz)
56.82(s. 1H). 448 (t. /=9 Hz. IH). 4.31 (q. /=7 Hz. 2H). 4.23
{t. /=6 Hz 2H). 418 (m. TH). 1.36 (t. J =7 Hz. 3H). 2b: R =
0.38 (2:1. FtOAc¢/hexanes): [a], -143 (¢ 3.7. CHCL): IR (ncat.
em Y3270, 2984, 2120, 1754, 1742 'TINMR (CDCLs, 300 M)
G6.80 (5. 11N 434 (L.J=9 11z 111} 431 (q../ =7 [12 2H). 4.23
(m. 2H). 4.09(d./ 6 Hz 1H)._ 1.35 (. / 7 Hz 3HY. 3e: &;
0.42 (2:1. EtOAc/hexanes): [el;, 9.2 (¢ 2.1. CHCL:): [R (ncat.
om™') 3263, 2981, 1764, 1730: 'H NMR (CDCls. 300 MHz) &
0.93 (s. 110, 4,536 (m, 110, 437 (m. 3. 4.27 (. J =T 11z, 201),
131 (1./ =71z 3H).




