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Abstract : Three enantiospecific syntheses of 1S (2S-benzyloxe-
thyl) oxirane (9) from L-ascorbic acid, L(+) tartaric acid, and
Z-butene 1,4-diol are reported. The conversion of 9 to 2S-
hydroxy-3R-nonylamine (19) is also described.

(+)-Erythro-9-(2S-hydroxy-3R-nonyl) adenine (+)-EHNA (1)
has been recently identified, among its enantiomer and diaste-
reomers, to be the most active inhibitor of the enzyme adenosine
deaminase (ADA)2’3. The inhibition of ADA potentiates the anti-
tumor and anti-viral activity of a number of adenosine analogs 4
(+)EHNA is a semi-tight binding inhibitor that dissociates within
minutes from ADA, thus avoiding immunosuppression and other toxic
side effects associated with long term inhibition of the enzyme
5’6. This has renewed interest in (+)-EHNA as a potential drug.

The reported synthesesz’3 are rather lengthy indicating the
need for a practical and versatile route to (+)-EHNA and certain
analogs. Amine 19, in its racemic 7 and chiral 2 forms, has been
incorporated into EHNA. Therefore a suitable synthesis of 19
would satisfy the above objective.

Retrosynthetic analysis led to 1S-(2S-hydroxyethyl) oxirane
(10). The epoxide provides the necessary functionality for
further elaboration into a 9-carbon fragment and subsequently to
19. This paper describes synthetic routes for 9 starting with
L(+)-ascorbic acid, L(+)-tartaric acid, and Z-butene-1,4-diol,
followed by its conversion to the target compound (19).
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5,6-0-Isopropylidene-L-ascorbic acid 8 was oxidatively
cleaved 9 to potassium-3,4-0-isopropylidene-L-threonate ]0. This
was converted directly to its methyl ester 2 (CH3I, CH3CN, 75 %
overall yield). LAH reduction of 2 furnished 3,4-0-isopropyli-
dene-L-threitol (i,[a]D = +3.99, C = 2.1) from which 4 was
obtained by selective tosylation {TsCl, Pyr., 0°C, overnight).
Treatment of an ether solution of 4 with one equivalent of NaOCH3
gave epoxide 5 which was reduced with LAH to alcohol 6. This
compound could be directly prepared from 4 using LAH. Benzylation
of 6 (NaH/DMF, BnBr, 25°C) furnished 7 ([a]D = -10.76, C = 1.69},
which upon hydrolysis (CH30H, H20, Dowex-50) gave diol 8
([c]D = +25.6, C = 0.89). The sequence of reactions starting with
3 when carried out without purification of intermediates 4-7,
led to 8 in 51 % overall yield after purification by flash
chromatography (initially EtOAc : Hexane 1 : 9 then 1 : 1). When
diol 8 was subjected to the Mitsunobu reaction 12 (Ph3P, DEAD,
110°, neat) epoxide 2_([Q]D = -10.66, C = 2.88) could be distil-
led off in 88 % yield.

Epoxide 9 was also obtained from L(+)tartaric acid and
Z-butene-1,4~diol. Tosylate 11 ]3, upon treatment with Nal
(acetone, 100°), furnished the iodo compound (12). Hydrogenation
of 12 without purification (10 % Pd/C, EtOH) resulted in 13 (80 %
yield from 11). The latter compound was also obtained following
the Sharpless chiral oxidation method ]4. Isopropylidene 14
([al D " +2.67, C = 1.58) was obtained by treatment of 1-0-
benzyl1-2S,3R-butane-2,3-diol with acetone/CuSO4. The latter
compound was obtained from Z-butene-1,4-d101]5 . Debenzylation of
14 gave 13 which was tosylated to give 15 (lal, = -3.67,

C = 1.09). Hydrolysis of 15 furnished the crystalline diol 16

( [0% = -4.53, C = 1.6). The volatile epoxide 10 was obtained in
quantitative yield upon treatment of a cold (0°C) ethereal
solution of 16 with NaOCH3.

On the other hand, when 16 was treated with two equi-
valents of NaH/DMF followed by the immediate addition (2min) of
benzyl bromide, resulted in the formation of 11, identical to
that obtained previously.



Completion of the synthesis of 19 followed. Treatment
of 9 with (n-CgH,;),Culi (2 eq., 0°C, 2hr, ether‘)]6 gave adduct
17 (Tal = +2.04, C = 2.45) '7, from which azide 18 Caly =+13.4,
C = 1.31) was obtained '° (2 Ph,P 2 DEAD, 2HN,, benzene, 25°C,

3 hr). Reduction of the azido function and deprotection were
accomplished by catalytic reduction (PtOZ, EtOH, overnight). The
amino alcohol (lg,[dlD = +12.7, C = 0.40) obtained was identical
to that obtained from L-rhamnose 2.

The developed synthetic methodology is currently being

used to prepare analogs of EHNA for further biological evalua-

tion.
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