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ABSTRACT 

Benzoylation of (1) with an excess of benzoyl chloride 
and pyridine for 16 h afforded 2,4-di-O-benzoy1-3,6-dideoxy-L-erytlzl-o-hex-2-enono- 
1,5-lactone (2). Catalytic hydrogenation of 2 was stereoselective and gave crystalline 
2,4-di-O-benzoyl-3,6-dideoxy-L-arabino-hexono-1,5-lactone (3). Reduction of the 
lactone 3 with disiamylborane afforded 2,4-di-O-benzoyl-3,6-dideoxy-r_-arabijro- 
hexopyranose (4) which, on debenzoylation, gave 3,6-dideoxy-L-arabirlo-hexose 

(ascarylose) (7) in good overall yield. The sugar was identified as the corresponding 
alditol (ascarylitol) and by convertion into methyl 3,6-dideoxy-cc-L-arabirzo-hexo- 
pyranoside (methyl ascaryloside, 6). 

INTRODUCTION 

In previous papers, we have reported the formation of di- and tri-unsaturated 
derivatives on benzoylation of aldono-1,4-lactones1-3. When the reaction was 
applied to o-glucono-1,5-lactone, the mono-unsaturated derivati.ve was obtained in 

excellent yield”. Catalytic hydrogenation was stereoselective and gave crystalline 
2,4,6-tri-o-benzoyl-3-deoxy-D-arabirlo-hexono-lJ-lactone. The ease of formation 
of deoxy lactone derivatives via p-elimination reactions suggested application for the 
synthesis of deoxy sugars. Thus, 2-deoxy-D-erJptl?ro-pentose was obtained by oxidative 
degradation of 3-deoxy-D-arabino-hexono-lactone with ceric sulfate’. 

We now report a convenient synthesis of ascarylose** (7) in four steps from 
L-rhamnono-1,5-lactone (1). The deoxy group in C-3 is introduced through stereo- 
selective hydrogenation of the 2-enonolactone obtained by benzoylation under 

conditions that favor p-elimination. 
Ascarylose, the enantiomorph of tyvelose, is a component of the glycolipids 

*Research Member of the Consejo National de Investigaciones Cientificas y T&micas. 
**Note added irz proof. -After the preparation of our manuscript, J.-C. Florent, C. Monneret, and 
Q. Khuong-Huu [Carbofzydr. Res., 56 (1977) 301-3141 reported on the synthesis of crystalline 
ascarylose. 
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ascarosides A, B, and C isolated from the eggs of a tapeworm (Parascaris equortlm)6- ‘, 
and has been characterized as a constituent of a specific lipopolysaccharide from 
Pasteurella pserdotubercrdosisg. 

In generaI, 3,6-dideoxyhexoses occur at the nonreducing ends of lipopoly- 
saccharides and constitute immunodominant groups of their respective antigenic 
determinant?‘. Because of their biological significance, several syntheses have been 
reported in recent years 11-13 but none of them deal with ascarylose. Monneret 
et al-l4 have recently describld the synthesis of methyl 4-O-methylascaryloside in 
27 % yield from methyl cc-L-rhamnopyranoside. 

RESULTS AND DISCUSSION 

r_-Rhamnono-l,5-lactone (l), obtained by oxidation of r_-rhamnose’5 with 
bromine, was benzoylated with a fourfold excess of benzoyl chloride and pyridine. 
Under these conditions, elimination of the benzoyloxy group fl to the lactone carbonyl- 
group takes place, as already reported for o-glucono-1,5-lactone4. Ndono-1,4- 
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lactones may undergo multiple elimination to give the more-stabilized compound1*3. 
2,4-Di-0-benzoyl-3,6-dideoxy-~-eryt/tl-o2-enono-l,5-lactone (2) was ob- 

tained crystalline in 87% yield. Its i.r. spectrum showed carbonyl absorptions at 
1720 (benzoate C=O), 1730 (IX,/% unsaturated l,Mactone), and 1735 cm-’ (vinyl 

benzoate C = 0). 
The ‘H-n.m.r. spectrum of 2 was in accordance with the postulated structure 

and suggested that the compound exists in the ‘W, conformation (8). The observed 
value of 5 Hz for Ja,s is more consistent with a qrrasi-diequatorial than with a quasi- 
diaxial orientation for these two protons. Similarly, a quasi-equatorial orientation 
for H-4 is supported by the observed value of 5 Hz for J3,4, which corresponds to a 

dihedral angle of 45” between vicinal allylic and vinylic C-H protons’6. Although 
both the 5-methyl and 4-benzoyl groups are qrrasi-axial in the OHS conformation, 
there are no other substituents oriented unfavorably to the former group, and the 
latter, being an allylic ester, is probably quasi-axial, as in related glycal derivativesr7. 
The fact that H-3 and H-5 in 2 are long-range coupled further supports the OHS 
conformation assigned to the enono-lactone. Analogous derivatives in the D series 
are reported to exist mainly in the 5Ho conformation, as for instance 2,4,6-tri-O- 
acetyl-3-deoxy-D-ery~~z~~-hex-2-enono-l,5-lactone , ’ 8 2,4-di-O-acetyl-3-deoxy-D-&Ice- 

ro-hex-2-enono-1,5-lactone” ,and2,4,6-tri-O-benzoyl-3-deoxy-D-e~~r~z~~-hex-2-enono- 
1,5-lactone4. 

Catalytic hydrogenation of 2 over palladium was stereoselective and gave 

crystalline 2,4-di-0-benzoyl-3,6-dideoxy-r-a~a~~~~~-hexono-l.5-Iactone (3) in N 90 % 
yield. This stereoselectivity may be explained by considering that the enono-l,5- 
lactone reacted in the OH, conformation; the qlrasi-axial C-5 methyl group would 
then prevent attack from below the rin g_ In the case of 2,4,6-tri-O-benzoyl-3-deoxy-n- 

euytirro-hex-2-enono-l,Ilactone, hydrogenation also occurred from the site of the 

quasi-axial, allylic, benzoyl group4. 
The ‘H-n.m.r. spectrum of 3 showed J2,3 and Jz,3s values of -9 Hz, which 

suggest a distorted-boat conformation (9) for this compound. These large coupling- 

values require that H-2 should lie outside the dihedral angle enclosed by the AB 
protons at C-3. Both half-boat and half-chair conformations are compatible with 
the planar lactone group and have been proposed for 1,5-lactones1g. The protons of 
the C-5 methyl group showed Iong-range coupling (J = 1 Hz) with H-4. 

The configuration at C-2 in compound 3 was established by reduction with 
lithium aluminum hydride to the corresponding alditol, which was indistinguishable 
from an authentic sampIe of ascaryIitol(3,6-dideoxy-L-arabio-hexitol). On the other 
hand, debenzoylation of 3 by sodium methoxide afforded ascarylonolactone as a 
syrup which, on treatment with phenylhydrazine, gave a dextrorotatory 3,6-dideoxy- 

hexonic acid phenylhydrazide. According to Hudson’s rule”‘, the positive value 
should indicate that the 2-hydroxyl group is on the right-hand side in the Fischer 

projection. Fouquey et al7 obtained ascarylonolactone as a syrup by oxidation of 
ascarylose with nitric acid. 

2,4-Di-O-benzoyl-3,6-dideoxy-L-arabino-hexono-1,5-lactone (3) was reduced 
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with disiamylborane in tetrahydrofuran to afford 2,4-di-0-benzoyl-3,6-dideoxy-L- 
arabliro-hexopyranose (4) as a syrup in almost quantitative yield. This reagent has 
been used to reduce tetra-U-acylhexono-l&lactones to the corresponding tetra-O- 

acylhexofuranoses without affectin, = the protecting ester groups2’. Kohn et ~71.~~ 

found disiamylborane to be the most effective dialkylborane for reduction of the 
lactones. This method was deveIoped as a genera1 procedure for the synthesis of 
furanose derivatives of aldoses and has not been used before for 1,5-aldono-lactones. 

The benzoylated aldohexose 4 could not be induced to crystallize. Its lH-n.m.r. 
spectrum showed J,., = 1.5 Hz and Jzsze and J2,3n = 5 Hz, values consistent with 
the proposed structure_ 

Direct debenzoylation with sodium methoxide in methanol for 0.5 h at 0” 

afforded a syrup having RRhomnose of 1.29 (6 : 4 : 3, l-butanol-pyridine-water), compar- 
able to that reported for ascarylose lo (7) When a longer reaction time with methoxide . 

at room temperature was used, compounds of greater mobility were detected on the 
chromato_mms together with ascarylose. The sugar was identified by reduction to 
ascarylitol. In another experiment, 2/l-di-O-benzoyl-3,6-dideoxy-r-arabino-hexo- 

pyranose (4) was converted into methyl 2,4-di-O-benzoyl-3,6-dideoxy-a-L-arabino- 
hexopyranoside (5) through treatment with methanol of the corresponding bromide, 
following the procedure described by Ness et aLz3 for methyl sc-L-rhamnopyranoside. 
Debenzoylation of 5 afforded methyl 3,6-dideoxy-a-L-arabir2o-hexopyranoside (6), 
which showed the same melting point as the enantiomer, methyl 3,6-dideoxy-a-D- 
arabirzo-hexopyranoside24*14, and an optical rotation comparable in magnitude but 
opposite in sign. Hydrolysis of the methyl glycoside (6) afforded ascarylose (7) 

In order to confirm the stereoselectivity of the catalytic-hydrogenation step 
and the utility of the synthetic route proposed, an experiment was performed in which 
the hydrogenation mixture was treated with disiamylborane, debenzoylated, and 
reduced with sodium borohydride to the alditols, without isolation of intermediates. 
Gas-liquid chromatographic examination of the acetates showed a main peak 
corresponding to 3,6-dideoxy-r_-arabiizo-hexitol (ascarylitol) and a small one having 
a very similar retention-time, which most probably corresponds to 3,6-dideoxy-r_- 
ribo-hexitol (the enantiomer of paratitol). Unfortunately no authentic sample was 
available for comparison. The epimers were formed in 93 :7 ratio. The overall yield 
with respect to the enono-lactone was 66%, as determined by comparison with the 
response for an authentic sample of ascarylitol acetate. 

When platinum oxide was used as catalyst for the hydrogenation, a 63 : 37 ratio 
for the epimers was determined by eIectronic integration. Hough et aL2’ also found 
less selectivity when the catalytic reduction of 1,2,3,4-tetra-0-acetyl-6-deoxy-P-o- 

A3FZo-hex-5-enopyranose was performed in the presence 01 platinum oxide. 
All attempts to obtain the sugar in crystalline form failed. Fouquey et aL6, in 

the first isolation of ascarylose from the ascarosides A, B, and C, described this sugar 
as a syrup, but, in a footnote, it is reported that they had obtained crystals. In a 
following paper’, the same authors reported that they had failed to crystallize 
ascarylose. However, in another publication 26 they tabulated the sugar as having a 
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melting point in accord with that of the enantiomer, tyvelose. Davies9 isolated ascary- 
lose as a component of a lipopolysaccharide from PasterrretJa psertdotrrbercrrlosis, 
but was unable to crystallize the sugar. In contrast, the enantiomer tyvelose 
(natural and synthetic) has always been described crystalline”~‘4*26. 

Recently, Monneret el al. l4 have reported the synthesis of methyl CO-methyl- 
ascaryloside, which was identified through conversion to ascarylitol, but they did not 
describe the free sugar. 

This convenient procedure for the synthesis of ascarylose, whose key step is 
the stereoselective hydrogenation of the enono-lactone, demonstrates further the 
utility of the p-elimination reaction in aldonolactones for the synthesis of biologi- 

cally important sugars. 

EXPERIMENTAL 

General metltods. - Evaporations were conducted under diminished pressure 
at a bath temperature below 60 “_ Melting points were determined with a Fisher-Johns 
apparatus and are uncorrected_ Optical rotations were recorded with a Perkin-Elmer 
141 polarimeter, and i-r. spectra with a Perkin-Elmer Model 421 spectrophotometer. 
‘H-N-m r spectra were determined with a Varian A-60 spectrometer in chloroform-d . . 
solution, with tetramethylsilane as internal reference; the apparent coupling-constants 
(Hz) reported are the directly observed line-spacings. T.1.c. was performed on Silica 
Gel G (Merck). The following solvent systems were used: (a) 19: 1 benzene-ethyl 
acetate and (b) 19 : 1 benzene-2-propanol. Detection was effected with iodine vapour. 
Paper chromatography was conducted by the descending method on Whatman No 1 
paper with the following solvent-systems: (A) 6 : 4: 3 1-butanol-pyridine-water and 
(B) 5 : 1 :4 I-butanol-ethanol-water. Detection was effected with: (a) silver nitrate- 
sodium hydroxidez7, (b) p-anisidine hydrochloride2’, and (c) hydroxylamine-ferric 
chloride2’. G.1.c. was effected with a Hewlett-Packard 5830 A gas chromatograph 
equipped with glass columns (183 x 0.3 cm) packed with 3 “/, ECNSS-M on Gas- 
chrom Q, with nitrogen at a flow rate of 31 mL.min- ‘; Ti 25OO; Td ZOO; T, 170”. L- 

Rhamnono-1,5-lactone (1) was obtained by oxidation of L-rhamnose with bromine 
as already describedI’_ 

2,4-Di-O-bett~oyi-3,6-dideo_~y-~-erythro-Jte_~--2-ettotto-i,5-lactotte (2). - I_- 

Rhamnono-1,5-lactone (1) (1.52 g) was suspended in anhydrous pyridine (25 mL) 
and benzoyl chloride (10 mL) was slowly added. The mixture was shaken for 16 h 
at room temperature and then poured with stirring into 250 mL of ice-water. After 
3 h, the product was extracted with dichloromethane, and the extract was washed 
successively with saturated aqueous sodium hydrogencarbonate and water until 
pH 7 was reached, dried (magnesium sulfate), and evaporated itt sactto with the 
addition of toluene to remove residual pyridine. Benzoic acid was then removed by 
sublimation at 80-90” under diminished pressure. The product (2.56 g) crystallized 
upon addition of ethanol and was homogeneous by t.1.c. A second crop of crystals 
(0.85 g) was obtained from the mother liquors; total yield: 3.41 g (87 %). Compound 2 
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was recrystallized from ethanol, whereupon it had m.p. 10%llO”, [g]E” -93O 
(c 1.0, chloroform); RF 0.46 (solvent a); v,,, N”jol 1735 (vinyl benzoate), 1730 (a&m- 
saturated 1,5-lactone), 1720 (benzoate C=O), 1665 (C=C, conj.), 1590 and 1580 
cm-l (C = C, aromatic); lH-n.m.r. data: S 7.25-8.25 (m, 10 H, 2 BzO), 6.77 (q, 

Js.4 5, Js.5 1 Hz, H-3), 5.77 (t, Js.4 5, J+,s 5 Hz, H-4), 4.96 (m, H-5), and 1.6 (d, 
J5,6 6 Hz, -CH,). 

Aiml. Calc. for C20H1606: C, 68.18; H, 4.54. Found: C, 68.05; H, 4.74. 
2,4-Di-O-bert~oyl-3,6-dideosy-~-arabino-kesor~o-l,5-lactone (3). - A solution 

of 2 (2.74 g) in ethyl acetate (150 mL) was hydrogenated over 10 oA palIadium-charcoal 
(200 mg) at atmospheric pressure and 0” until 2 was no longer observed by t.1.c. 
The filtered solution was evaporated, and compound 3 crystatlyzed upon addition 
of ethanol (2.61 g; 95%). The product was recrystallized from ethanol to give m-p. 
85-87”; [z]~O +18.2” (c 1.0, chloroform); R, 0.39 (solvent 0); vf;i’$ 1755 (1,P 
lactone), 1710 cm-l (b enzoate C=O); p.m.r. data: 6 (p.p.m) 7.2-8.2 (m, 10 H, 
2 BzO), 5.85 (t, J2,3 9, J2,3. 9 Hz, H-2), 5.25 (m, H-4), 4.8 (m, H-5), 2.6 (m, H-3,3’), 
1.5 (q, J5,6 6 Hz, Jaw6 1 Hz, 3 H, -CH3). 

Anal. Calc. for CZ0H1s06: C, 67.79; H, 5.08; Found: C, 67.67; H, 5.28. 
Compound 3 was debenzoyIated with sodium methoxide 0.1~ in methanol 

to give a syrup which, on paper chromatography [solvent B, reagents (a) and (c)], 
gave only one spot. It showed [a]ho -0.6 (10 min) + +8.6” (24 h, equilibrium, c 
1.6, water); v::: 1760 cm-’ (la&one C=O). 

Afzal. Calc. for C,H,OO,; C, 49.31; H, 6.84. Found: C, 49.40; H, 7.03_ 
Treatment of the foregoing product with an equal amount of phenylhydrazine 

gave 3,6-dideoxy-L-ai-rrbirlo-hexonic acid phenyIhydrazide which, on recrystalIization 
from methanol-ether, had m-p. 170-172”, [u]~O + 51 o (c 0.5, water); vet* 3300-3000 

(O-H, N-H), 1660 (-CO-N), and 1570 cm-l (C,H,). 
Anal. Calc. for C,,H,,N,O,: C, 56.69; H, 7-09; N, 11.02. Found: C, 56.75; 

H, 7.13; N, 11.22. 
3,6-Dideosy-L-arabinoJle_Gtol (ascmylitol). - Compound 3 (0.3 g) was rc- 

duced with excess lithium aluminum hydride (0.160 g) in ether (25 mL) for 18 h 
at -20’ with stirring. The excess of reductant was decomposed by careful addition 
of water, and the solution was filtered and concentrated. The aqueous solution was 
decationized with Dowex 50 (Hf form) and evaporated to a syrup that crystallized 
upon addition of acetone (yieId, 38 mg, 30%). It showed m.p. and mixed m.p. 
112-l 14”; [XI;’ +40” (c 0.3, water); lit.26 m-p. 114-l 15”, [x]g” t-35” (water); 
lit.’ 112-l 13 =; [cx],, +38 i: 3’ (water). The i.r. spectrum was indistinguishable from 
that given by an authentic sample. 

2,4-Di-0-benzoyI-L-arabino-hesopymnose (4). - 2,4-Di-O-benzoyl-3,6-di- 
deoxy-r_-m-abino-hexono-1.5-lactone (3) was reduced with disiamylborane according 
to the procedure described by Kohn et aLzl. To a soIution containing 22 mm01 of 
freshly prepared bis-(3-methyl-2-butyl)borane’l under a nitrogen atmosphere, 1.91 g 
(5.4 mmol) of 3 in 5 mL tetrahydrofuran were added. After stirring for 20 h at room 
temperature, 1.5 mL of water were slowly added. The solution was stirred for 0.5 h 
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and, after cooling to 0 O, 3 mL of 30 % hydrogen peroxide was slowly added. The pH 
of the solution was kept between 7 and 8 with 3M sodium hydroxide. The solution 
was evaporated in order to remove tetrahydrofuran and extracted several times with 
dichloromethane. The organic layer was washed with water, dried (magnesium 
sulfate) and concentrated to a syrup that could not be induced to crystallize. It was 
purified by dissoIution in methanol and precipitation with water. This procedure was 

repeated thrice. The resultin g syrup (1.82 g, 95% yield) was homogeneous 
by t.l.c., RF 0.24 (solvent a), RF 0.38 (solvent b). It showed [c~j$” +60.6O (c 0.4, 
chloroform); ‘H-N.m.r. data: 6 7.2-8.2 (m, IO H, 2BzO), 5.3 (d, Jl,Z 1.5 Hz, H-l), 
5.05 (m, H-2), 4.2 (m, H-4), 3.7 (m, H-S), 3.2 (broad, disappeared on deuteration, 
-OH), 2.1-2.6 (m, H-3a, H-3e), and 1.25 (d, J5,B 6 Hz, 3 H, -CH,). 

Anal. Calc. for C,,Hzo06: C, 67.41; H, 5.62. Found: C, 67.61; H, 5.86. 
Methyl 2,4-di-O-be~~~o~~~-3,6-dineo_~y---L-arabino-/le_~opyrarloside (5). - 2,4- 

Di-O-beI;zoyl-3,6-dideoxy-L-arabino-hexopyranose (4) (0.6 g) was dissolved in 
pyridine (I mL) and 0.4 mL of benzoyl chloride was added with external cooling. 
The mixture was shaken for 2 h at room temperature; poured into ice-water, and 
extracted with dichloromethane. The organic layer was successively washed with 
saturated aqueous sodium hydrogencarbonate and water until neutrality, dried 
(magnesium sulfate), and evaporated to a syrup (0.75 g) which, on t.I.c., showed 
greater mobility than the original product (RF 0.76, solvent b). 

To a solution of the tribenzoate (0.75 g) in 1 mL of acetic acid was added 3.5 mL 
of hydrogen bromide in acetic acid (~32% HBr). After 24 h at room temperature, 
dichloroethane was added, and the resultin g solution washed successively wivith 
ice-water, saturated aqueous sodium’ hydrogencarbonate, and ice-water, dried 
(magnesium sulfate), and evaporated to a syrup (0.54 g) that was dissolved in IO mL 
of abs. methanol and kept for three days at 5”. The mixture showed by t.1.c. a main 
product that was purified by column chromatography on silica gei G, using benzene 
with increasing concentrations of ethyl acetate as eluent. The product having RF 0.55 
(solvent a) was isolated as a chromatographically pure syrup (0.2 g, 40 %)_ It showed 
[uJi” t25” (c 1.1, chloroform). Haga et aLz4 reported Lz],, -22.9 o (chloroform) 
for the enantiomer, methyl 2,4-di-O-benzoy1-3,6-dideoxy-~-D-arabitzo-hexopyranoside. 

MetlzyZ 3,6-&deo_uy-cl-L-arabino-Ize~o~~~ra~zoG~e (6). - The benzoate 5 (80 mg) 
was debenzoylated by treatment with O.~_M sodium methoxide in methanol (10 mL). 
The solution was kept for 4 h at room temperature; decationized with Dowex-50 
(Hi form), and evaporated to a syrup, which was dissolved in water and extracted 
with benzene in order to remove methyl benzoate. The aqueous layer was evaporated 
to a syrup (26 mg) that crystallized from I : 1 acetone-hexane; m.p. 8X-84”, [a]i” 
-101 o (c OS, water). Hage et nZeZ4 reported m.p. S2-S4”, [=I,, + 102.7” (water) 
for the enantiomer, methyl 3,6-dideoxy-cc-D-nrabiiro-hexopyranoside. 

3,6-Dideo_uy-L-arabino-llesose @scarylose) (7). - (a) From 2,4-di-O-bexoyi- 
3,6-dideosy-L-arabino-Aesopyratzose (4). - Compound 4 (215 mg) was dissolved in 
chloroform (5 mL) and sodium methoxide in methanol (5 mL, 0.5 M was added.) 
After stirring for 0.5 h at O”, water was added, the organic layer was separated, and 
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extracted thrice with water. The aqueous solution, freed from methyl benzoate, was 
decationized with Dowex-50 (H’ form) and evaporated to a syrup (86 mg, 90%). 
Paper chromatography showed a single spot detected with reagents (a> and (b); 
RRh 1.29 (solvent A) (lit.” RR,, 1.29); and RR,, 1.9 (solvent B). The chromatographi- 
tally homogeneous syrup was distilled (lOO“/O.Ol mmHg). The product showed 
@]E” -23.6” (c 1.0, water); lit.7s10 [cx]~ -25’; lit.’ [a-Jr, -20” (water). The aldose 
(50 mg) was dissolved in water (10 mL) and treated overnight with an excess of sodium 
borohydride (200 mg) at room temperature. The solution was acidified with acetic 
acid, decationized with Dowex-50 (Hi form), and evaporated thrice with the addition 
of methanol to eliminate boric acid. The resulting syrup crystallized upon addition 
of acetone_ The precipitate showed chromatographic behavior (paper chromato- 
graphy, solvents A and B; =_ 0 l.c. of the acetates) indistinguishable from that of an 
authentic sample of ascarylitol. Upon recrystallization, it had m-p. and mixed m-p. 
112-113°; lit-” 114-115”; lit.’ 112-113”. 

(b) From metbyl 3,6-dideosy-cc-L-arabino-hesopyranoside (6). - Compound 6 
(35 mg) was boiled under reflux with 0.1 M sulfuric acid during 3 h_ The cooled solution 
was neutralized with De-Acidite G (OH- form) and concentrated to a syrup (31 mg, 
SS%) having the same chromatographic properties and physical constants as just 
reported. 

G.1.c. determitratiort of tire yield of ascarylose. - A solution of 2,4-di-O-benzoyl- 

3,6-dideoxy-L-erytro-hex-2-enono-1,5-lactone (2, 41 mg) in ethyl acetate (5 mL) was 
hydrogenated over palladium-charcoal until 2 could not longer be detected by t.1.c. 
The solution was filtered and concentrated to a syrup (41 mg) that was reduced with 
disiamylborane and debenzoylated as already described. After elimination of methyl 
benzoate and decationization, the product was reduced with sodium borohydride 
(40 mg) in water (3 mL) f or 20 h. The solution was decationized with Dowex-50 
(Hf form) and evaporated thrice with the addition of methanol. The syrup was 
acetylated with 1 mL of 1 : 1, v/v acetic anhydride-pyridine. G.1.c. of the acetates 
showed two peaks with T 1.38 and 1.54, respectively (relative to 1,2,3,4-tetra-O- 
acetylerythritol), in a molar relation of 93 :7. The main peak corresponded to ascaryli- 
to1 acetate, by comparison with an authentic sample. 

The overall yield for 1,2,4,5-tetra-0-acetylascarylitol with respect to 2,4-di-O- 
benzoyl-3,6-dideoxy-L-er~~tIzro-hex-2-enono-l,S-lactone (2) was calculated as 66 % 
by electronic integration. 

Determirzatiotz of tlze relative proportion of the epimers formed by catalytic 
bydroge~lation of 2,4-di-O-benao~II-L-erythro-hes-Z-errono-i,5-~acto~~e (2) over platinum 
oxide. - Compound 2 (50 mg) was dissolved in 20 mL of ether and hydrogenated 
overnight in the presence of platinum oxide. The catalyst was filtered off and the 
mixture evaporated to a syrup. T.1.c. showed no original product, but the low RF 
value of the main spots indicated considerable opening of the lactones to the 
corresponding acids. 

The syrup was dissolved in ether (5 mL) and 30 mg of lithium aluminum 
hydride was added. The mixture was stirred for 20 h at room temperature. The 
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excess of reductant was decomposed by careful addition of water, the mixture was 
filtered, and the gelatinous precipitate of aluminum oxide was repeatedly washed with 
methanol. The alcoholic solution was decationized with Dowex-50 (H’ form) and 
evaporated to a syrup, which was acetylated. G.1.c. of the alditol acetates showed two 
peaks having the same retention-times as before, in a molar relation of 63 : 37. 
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