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THE SYNTHESIS OF ALANOSINE
{32 AMTNO= 3~ (- NTTROSOHYDROXYLAMINO ) PROPIONIC ACID]
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Alanosine is a new antibiotic isolated from the fermentation
broth of Streptomyoss alamosinions n.sp., possessing an interesting
sntiviral and sntitumor sotivity (1) Its struotursl formuls, se
eluoidated from physico-chemiocal properties and catalytic redwctiom
studies, is L-2-amino=3-(N-nitrosohydroxylsaino)propionic acid:
(1-2).

The synthesis of alancsine and of its enantiomer D=2-amino-3-
(¥-nitrosohydroxylamino)propionic acid are here reported.

Preliminary experinments showed that the last intermediate in
the synthesis of alanosine oould de 2-amino-3-hydroxylaminopro-
pionic acid. In faot we have verified that the amino group of
slanine was wnaffected by treatment with NeNO, at 0° in slightly
acid solutions, conditions at which alkyl hydroxylamines are
nitrosated (2-3). Hence the introduction of the hydroxylamino
group in the B position of alanine was attempted.
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4 mechaniocsl mixture of anhydrous hydroxylsmine and wmethyl
2-scetamido~3-chloropropionate was gently warmed to 30-35° and
maintained at this tempsreture by cooling until a clear melted
nass was obtained. After a few hours the unrescted hydroxylamins.
and the volatile resotion products were removed by evaporation
under reduced pressure snd an oily residus wes obtained. Acid
hydrolysis of this oil, whioh on the basis of its I.R. spectruam
appeared to be -an smino ester, afforded 2-amino-3-hydroxylaming
propionic aoid, obtained im a purs state by recrystallisation
from watex-ethanol, m.p. 165° (dec.).
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An attempt to perform this resction directly on 2-amino-
3=chloropropionic acid was unsuccessful. The residuve obtained
after evaporstion of the resotion mixture was identified as the
pyruvic acid oxime, probadly formed according to the schemes
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Treatment at 0° of the amino-hydroxylamino acid dissolved
in dilute scetic soid with one molar equivalent of ln.lo2 Yielded
2-anino-3-(N-nitrosohydroxylanino)propionic acid, reorystallised
from water, m.p. 185° (dec.).
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The above mentioned resctions had been carried out starting
from racemic compounds; synthesis of the optically active
derivatives was attempted starting from methyl L-2-scetamido-3-
chloropropionate. However when this product was rescted with
hydroxylsaine an unexpected recemisation was observed, indicating
that this reaction is mot a simple replacement and D,l-2-amino=3«
hydroxyleainopropionic acid was isolated,

The separation of the snantiomers was then studied. By
treatment of the amino-hydroxylamino acid with bensoyl ohloride,
mixtures of N-bensoylhydroxylamino-bensoylamino and O-bemsoyl-
hydroxylsmino-bensoylamino propionic acid were generally obtained,
but a two step bensoylation in water with one molar equivalent of
bensoyl chloride and one molar equivalent of NaOH each time gave,
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in prectice, only 2-bensoylsmino-3-(B-bensoylhydroxylamino)propionio
acid (mepe 170°). The optically sctive forms of this compound were

then resolved as cinchonine salts by orystallisation from acetons-
ether.

4014 hydrolysis of thé L-dibensoyl derivative gave L-2-amino-
3-hydroxylsminopropionic acid, m.p. 163° (dec.)) [-L]D =+ 16.2
(o = 0.5 in ¥ HC1). Nitrosation of this product, in the above
mentioned oonditions yielded alanosine, identical with the natural
compound.
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The D=2-anino-3-(N-nitroschydroxylamino)propionic soid
was obtained from the D-dibensoyl-hydroxylsmino-saino scid by
the same procedure,

The aynthesis of otherd-smino-UW-nitrosohydroxyleaino
aoids is in progress and will bde published later with a move
detailed account ©f the resctions here desoribed.
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