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The above crystalline material was dissolved in 300 ml.
of chloroform, 1300 ml. of 859, ethanol added, the solution
cooled: to. the itemperature of a solid carbqn dioxide~
acetone-bath and then warmed slowly to room temperature
by placing it in an ice-bath and allowing this fo melt at
room temperature. This procedure induced crystalliza-
tion; yield 11.2 g. The crystalline material was frac-
tionally crystallized from chloroform—ethanol (85%) (1:3
by volume) into two compounds (A and B) whose con-
stants remained unchanged on further crystallizations
from the same solvent or from pyridine-ethanol; yield,
1.1 g. of compound A crystallizing in long, silky, white
needles of m. p. 187-187.5° and [«]® —34° (¢ 1.2,
pyridine); 0.9 g. of compound B of m. p. 154-156° and
[]®D ~10° (¢ 2.6, pyridine).

Anal. Caled. for CpHy0u: C, 60.17; H, 5.82.
Found for compound A: C, 60.16; H, 5.87. Found for
compound B: C, 80.14; H, 6.01. .

Both of the above substances were non-reducing toward
Fehling solution and liberated benzaldehyde (detected by

W. T. HaskiNs, RayMonp M. Hanw anp C. S. HubsoN
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odor) on heating with acids. Attempts to remove the sub-
stituent benzylidene or acetate groups resulted only in
sirupy products. )
Acknowledgment.—Preliminary experiments
in this work were carried ont by Messrs. S. W.
Waisbrot, T. S. Gardner and R. L. Brown.

Summary

1. Dibenzylidene-L-fucitol is described.

2. The p-toluenesulfonate and triphenyl-
methyl ether of dibenzylidene-xylitol are reported.
The former substance reacts with sodium iodide.

3. Two diastereoisomeric forms of tetraacetyl-
p-glucopyranosido-dibenzylidene-xylitol are de-
scribed.

CorLumMBUs, OHIO RECEIVED MarcH 17, 1047
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Relations between Rotatory Power and Structure in the Sugar Group. XXXV.!
" Some 2’-Naphthyl 1-Thioglycopyranosides and their Acetates

By W. T. Haskins, RaymonDp M. HANN aND C. S. HubsoN

Purves’? application of isorotation calculations
to the rotations of the phenyl 1-thioglycopyrano-
side? acetates of various aldoses showed that the
value of Aspy, the portion of the molecular rota-
tion in chloroform that.is related to the presence
of the phenylthio group on carbon atom 1, is
nearly constant in the series and is thus approxi-
mately independent of the other portion By, the
values of which are characteristic of the various
sugars and are obtainable from the rotations of
the o- and B-anomers of the fully acetylated
sugars themselves. Purves’ conclusions are illus-
trated by the values of By and Asps that are shown
in columns six, eight and nine of Table I; Agey is
approximately constant and thus independent of
the corresponding B:. His conclusions have led
to the classification of these five phenyl 1-thio-
glycopyranoside acetates and the phenyl 1-thio-
glycopyrariosides that result from their deacetyla-
tion, as @-p-anomers having in common the con-
figurational element I.* It is to be noted for
reference later that no arabinoside occurs in the
list of Purves’ derivatives. The corresponding
a-D-anomers are not known but it is reasonable to
assume that their molecular rotations will be
found to approximate the values By + Aspn that
can be calculated from the data of Table I. Con-
sider an example from the p-glucose series. The

(1) Number XXXIV was published in THis JourNaL, 61, 2972

1939).
¢ 2) )Purves, ibid., 81, 3619, 3627, 3631 (1929). Through a typo-
graphical error the negative sign was given to the rotation of
49.0° on p. 3632; the substance is dextrorotatory, as was stated later
in that article. )

(3) In naming such thio-carbohydrate derivatives we follow the
suggestions of A, L. Raymond in ‘““‘Advances in Carbohydrate

Chemistry,” Vol. 1, Academic Press, New York, N. Y., 1945, p. 135,
(4) Hudson, THIS JOURNAL, 60, 1537 (1938).

‘__| H '———i SCeH,
‘<|—o>l,c.m l<;—o>1’{

I II
8-p-Anomers a-D-Anomers

molecular rotation of the known phenyl 1-thio-
B-D-glucopyranoside tetraacetate ([a]p —18°,
mol. wt. 428) is formulated as By —Aspn = (—18)
(428) = —7,700. The value of By is obtained as
half the sum of the molecular rotations of the a-
and B-p-glucopyranose pentaacetates (mol. wt.
390), which is [(Bgt + Aae) + Bgt — 4sc)] + 2 =
By = [(101.6 + 3.8)(390)] + 2 = +20,600%; the
value of Aspn from the p-glucose series thus be-
comes (7,700 + 20,600) = +28,300. The molec-
ular rotation of the unknown phenyl 1-thio-a-p-
glucopyranoside tetraacetate is assumed therefore
to be approximately By + Asen = 20,600 +
28,300 = +-48,900, which corresponds to an
(a]p value of 4-114°. The difference that is to be
expected between the values for the o- and -
anomers, which is 114 + 18 = 132°, is so large
in comparison with reasonable limits of approxi-
mation in the isorotation calculations that it be-
comes possible to classify the anomers confidently.

The present research extends the scope of these
correlations to seven members of a related series
of aromatic 1-thioglycopyranoside acetates which
carry the 2-thionaphthyl (*‘8-thionaphthyl”) radi-
cal in their aglycon. These substances, which in
general crystallize very satisfactorily, were pre-
pared according to Purves’ directions, with the
substitution of 2-thionaphthol for thiophenol.
When a chloroform solution of the appropriate

(5) Hudson and Dale, ibid., 87, 1264 (1915).
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TaBLE I
ANOMERIC CLASSIFICATION OF 2'-NAPHTHYL 1-THIOGLYCOPYRANOSIDE ACETATES THROUGH ISOROTATION RELATIONS
Acetate of
No. 2’-naphthyl
-thi - {M]sp
'{‘?tﬁle lp;ti'l;ongt}syiﬁ% Mol. [«]®p -~ [M]%p (Purves’ data)
j§4 from wt.  (Chloroform) Byx = Ags-Naph Ag2-Naph By — Agpp® AgPh
2 p-Xylose 418 —40.8° —17,000° 410,200 +27,200 —21,700 -+31,900
4 D-Arabinose 418 —-'8.2° — 3,400° —30,200 426,800  ......  ......
6 p-Glucose 490 —-17.1° — 8,400° +20,600 +29,000 - 7,700 -+28,300
8 p-Galactose 490 + 6.4° + 3,100° +25,300 +22200  ...... ...,
10 -  Lactose 778 .  —16.0° —12,400° + 16,800 +29,200 —14,300 +31,100
12 Cellobiose 778 —25,7° —20,000* + 9,000 29,000 —20,700 +29,700
13 Maltose 778 +46.1° +35,900* +62,800 426,900 +35,700 +27,100

@ Since this molecular rotation of a member of the D-series is toward the negative direction from the corresponding B,

it is to be formulated as By — Asz-Naph.
direction from the corresponding By, it is to be formulated as

b Since this molecular rotation of a member of the p-series is toward the positive

B, + Ass-Naph, as explained in the text. < All the molecular

rotations in this column are to be formulated as By — Agpn, as shown by Purves, because the rotations of these sub-
stances of the D-series are toward the negative direction from the corresponding By,

TapLe 11
PROPERTIES OF SOME 2’-NAPHTHYL 1-THIOGLYCOPYRANOSIDES AND THEIR ACETATES

M. p.,
No. Substance °C?.
1 2’-Naphthyl 1-thio-8-p-xylopyranoside 193
2 Triacetate of 1 141
8 2/-Naphthyl 1-thio-a-D-arabinopyrano- 141
side
4 Triacetate of 3 110
5 2’-Naphthyl 1-thio-g8-p-glucopyrano- 147
side®
6 Tetraacetate of 5 111
7 2’-Naphthyl 1-thio-g8-p-galactopyrano- 145
side
8 Tetraacetate of 7 113
9 2’-Naphthy! 1-thio-g-p-lactopyrano- 217
side
10 Heptaacetate of 9 142
11 2'-Naphthyl 1-thio-8-p-cellobiopyrano- 185
side
12 Heptaacetate of 11 203
13 Heptaacetate of 2’-naphthyl 1-thio-8- 136

p-maltopyranoside

Specific rotation Analyses, 7%
[a]®D Formula Carbon Hydrogen
—52.4° (C, 0.4) C15H1504S Calcd. 61.60 5.52
(95%, alcohol) Obs. 61.77 5.40
~40.8° (¢, 0.9) CuHz0:S Calcd. 60.25 5.30
(chloroform) Obs. 60.17 5.14
+86.9° (¢, 0.9) CuH 1608 Caled. 61.60 5.52
(959, alcohol) Obs. 61.69 5.49
— 8.2° (¢, 2.1) CouHsOrS Caled. 60.25 5.30
(chloroform) Obs. 60.42 5.32
—44.2° (¢,0.8) CysH130:8 Caled. 59.59 5.63
(959, alcohol) Obs. 59.65 5.62
—17.1° (¢, 0.9) CaH0sS Caled. 58.74 5.34
(chlorofotm) Obs., 58.90 5.35
—50.2° (C, 0. 9) CqusOsS .Calcd. 59.59 5.63
(959 alcohol) Obs. 59.44 5.55
+ 6.4° (¢, 1.0) CauH20,8 Caled. 58.74 5.34
(chloroform) Obs. §58.89 5.87
—38.2° (¢, 0.9) CopHuO10S Calcd, 54,51 5.83
(pyridine)® Obs. 54.38  5.89
—~16.0° (¢, 1.0) C36He01rS Caled. 55. 50 5.44
(chlorofotm) Obs. 55.35 5.40
—58.3° (¢, 0.8) CaH»010S Caled. 54.51 5.83
(959, alcohol) Obs, 54.43 5.73
—25.7° (¢, 0.8) C3eHiOrS Caled. 55.50 5.44
(chloroform) Obs.. 55.45 5.31
+46.1° (¢, 0.8) CaeHi201rS Caled. 55. 50 5.44
(chloroform) Obs. 55.43 5.58

¢ The glycoside crystallizes as a hemihydrate; the data were obtained from an anhydrous sample which had been dried

at 138°.

acetylated glycopyranosyl bromide reacts with an
alcohol solution of the potassium salt of 2-thio-
naphthol, potassium bromide separates and the
resulting 2’-naphthyl 1-thioglycopytanoside ace-
tate may be isolated from the washed chloroform
solution. The pyranose ring is assigned to these
derivatives, as was the case with the phenyl 1-thio-
glycosides, because of their origin from the normal
acetylated glycopyranosyl bromides. This ring
structure has been confirmed for several of them.

® Measured in pyridine because of low solubility in alcohol.

Thus, the action of strong alkali on phenyl 1-thio-
B-p-glucopyranoside converts it to levoglucosan®
(p-glucosan<1,5>8<1.6>), the reductive de-
sulfurization of phenyl 1-thio-B8-p-xylopyranoside
triacetate by Raney nickel yields 1,5-anhydroxy-
litol triacetate” and the same reductive reaction
produces 1,5-anhydro-p-arabitol triacetate from

(8) Montgomery, Richtmyer and Hudson, J. Org. Chem., 10, 196

(1943).
(7) Fletcher and Hudson, THis JOURNAL, 89, 922 (1947).
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2'-naphthyl 1-thio-a-D-arabinopyranoside triace-
tate?

Various properties of the acetates of the new
2’-naphthyl 1-thioglycopyranosides are recorded
in Table IT and the anomeric classification of them
that results from the consideration of rotatory
relations is shown in Table I. Inspection of
columns seven and nine of Table I shows that the
value of Ass.Napn, which is formulated as the con-
tribution that carbon atom one makes in the total
molecular rotation, is approximately constant in
the series and is nearly the same in magnitude as
the contribution Aspn which Purves found in the
series of phenyl 1-thioglyco-
pyranoside acetates. - How-
ever, in selecting the signs
of these AssNepn values, a AcO / OAc H
notable anomaly in the case
of the arabinose derivative \
is apparent; if this deriva- ‘-—“—0
tive is formulated By —

Ass Napn the value of Ass Napn SV

is of the expected magnitude
but of opposite sign from
all the others, which is a
fundamental contradiction of
theory. We interpret this
striking contradiction as de-

([elp + 212°)
OAc H

AcO

cisive evidence that the syn- H AcO
thetic method which yields H\H
1-thioglycopyranoside ace- l

tates of the Q-p-anomeric i
configuration (III) in the VII

cases of D-xylose, pD-glucose;
D-galactose and the three
bioses (which are 4-hexo-
pyranosyl-p-glucoses), pro-
duces in the D-arabinose series the derivative
which contains the a-D-anomeric element of con-
figuration (IV) and that therefore this derivative
should be formulated Bx + Ass.Napn, an arrange-
ment which conforms with theory.

— | SCuH:
. K

ﬂ-D-Anomers a-D-Anomers

(falp —288°)

This derivative is named accordingly 2’-naphthyl
1-thio-a-D-arabinopyranoside triacetate. The five
crystalline derivatives which Purves obtained
were all phenyl 1-thio-B8-p-glycopyranoside ace-
tates; there is good reason to believe that if the
corresponding substance in the p-arabinose series
could I:e) obtained in pure crystalline form its rota-
tion would show it to be an a-p-anomer. Similar
contrasts between p-arabinose and p-xylose have
been observed previously in the course of other
syntheses, The triacetyl-a-p-xylopyranosyl hal-
ides represent the stable forms but in the b-
(8) Fletcher and Hudson, TBIS JOURNAL, 89, 1672 (1947).

W. T. Haskins, RaymoNDp M. HanN anDp C. S. Hupson

OAc

Triacetyl-a-p-xylo-
pyranosyl bromide

Triacetyl-8-p-arabino-
pyranosyl bromide
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arabinose series the stable anomers are the tri-
acetyl-f-D-arabinopyranosyl  halides.? When
equilibritum is established between the a- and 8-
anomers of D-xylopyranose tetraacetate in acetic
anhydride solution with an acid catalyst such as
zinc chloride, the predominating anomer is the
a-D-xylopyranose tetraacetate® but in the p-arabi-
nose series it is the B-pD-arabinopyranose tetra-
acetate.l!

The contrast between the courses of synthesis
in the p-xylose and ‘p-arabinose series that have
produced the 2’-naphthyl 1-thio derivative is
shown in the accompanying reaction equations.

Br AcC/ Ohe H H
‘ + CuH:SK = KBr +

H\|-——o / SCyoH

VI
Potassium 2’-Naphthyl 1-thio-g-p-
2-thiomaphtholate xylopyranoside triacetate
([a]p —40. 8°)
TAc
AcO " ACO\SC10H7

+ CpH8K = KBr +

I
=

VIII
2/-Naphthyl 1-thio-e-D-
arabinopyranoside triacetate
(lalp —8.2°)

In both series the usual Walden inversion occurs
when the bromine atom of V or VII is replaced by
the 2-thionaphthyl grouping. Explanation for
the fact that V, an a-p-anomer, is the stable form
in one series while VII, a 8-p-anomer, is the stable
form in the other series, can be correlated with the
arrangements of the attachments to carbon atom
3; the more stable form of the halide anomer
carries in both series its bromine atom of carbon
one and its acetoxy group of carbon atom 3 in
trans position with respect to the pyranose ring.
A more extended discussion of such steric influence
in the pentose, hexose and higher-carbon sugar
series will be published in a later article.
Deacetylation of the 2’-naphthyl 1-thioglyco-
pyranoside acetates yielded crystalline glycosides
except in the case of the maltoside. The steric
formulas and anomeric names of these 2’-naphthyl
1-thioglycopyranosides follow directly from those
shown for their acetates since Walden inversions
are not encountered in the deacetylation of such
types of substances. The rotations of the 1-thio-
(9) ﬁudson, ibid., 46, 462 (1924); Hudson and Phelps, $bid., 486,
2501 (1924).

(10) Hudson and Johuson, $bid., 87, 274 (1915).
(11) Hudson and Dale, ibid., 40, 992 (1918).
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glycosides were measured in alcohol, or in one
case in pyridine, because the substances are nearly
insoluble in cold water and the 1-thiolactoside is
nearly insoluble also in cold alcohol. The ro-
tations in alcohol of these 1-thioglycosides are not
readily interpretable through isorotation calcu-
lations; Purves reached the same conclusion with
respect to the rotations in water of the phenyl
1-thioglycosides and attributed the anomaly to
the possible irifluence of hydroxyl groups on the
unsaturated sulfur atom, a hypothesis which can
apply equally to the present 2’-naphthyl 1-thio-
glycosides. However, this anomaly is not of
present importance because the normal character
of the rotations in chloroform of the acetates of
such phenyl and 2’-naphthyl 1-thioglycosides per-
mits their allocation as a- or 8-anomers.

The sulfur-carbon bond in these 2’-naphthyl
1-thioglycopyranosides is such a strong one that
the 1-thiobiosides can be hydrolyzed by acids to
the corresponding hexose and 2’-naphthyl 1-thio-
B-D-glucopyranoside without serious attack upon
the latter. In this way the 2’-naphthyl 1-thio-
B-p-cellobiopyranoside hydrolyzes to yield p-glu-
gose and the 1-thioglucoside just mentioned,
whereas this 1-thioglucoside and p-galactose result
from the limited acid hydrolysis of the 2’-naph-
thyl 1-thio-8-p-lactopyranoside. This behavior is
like that which Fischer and Delbriick!? first
noticed in the case of phenyl 1-thio-8-p-lacto-
pyranoside.

Experimental

Fully Acetylated Derivatives of 2’-Naphthyl 1-Thio-
glycopyranogides.—A solution of one-tenth mole of the
appropriate crystalline pyranose 8acetate in 100 ml. of
glacial acetic acid was saturated at 0° with hydrobromic
acid gas and allowed to stand two hours at 5°." Chloro-
form (200 ml.) was then added and the solution was*washed
well with water followed by sodium bicarbonate solution.
The washed and dried clear chloroform solution containing
the acetylated glycopyranosyl bromide was then added to
an ethanol solution of potassium 2-thionaphtholate which
was prepared by dissolving 0.11 mole (109, excess) of 2-
thionaphthol in 100 ml. of N ethanolic potassium hydrox-
ide. The condensation was effected in the case of the
monose derivatives by refluxing the solution one hour, but
with the biose derivatives the reaction was carried out at

‘room temperature overnight. The reaction mixture was
then washed well with water, the chloroform was removed
by distillation under reduced pressure and the residual solid
material was crystallized from aqueous ethanol to constant
melting point and rotation. The maltoside and arabino-
side acetates were recrystallized from three or four parts of
95% ethanol, the xyloside, galactoside and glucoside
acetates from eight or ten parts and the cellobioside acetate
from fifty parts of this solvent. 8ix parts of 659, ethanol
were used for the lactoside acetate. The colorless crystals
of all seven substances were of acicudar appearance; the
analyses, melting points and rotations are recorded in
Table II. The yields were 70-809%, except for the 1-
thiomaltoside where it was about 409,. (The experiments
were performed in 1937 and it seems likely that a better
yield of the 2'-naphthyl 1-thiomaltoside heptaacetate may
be possible by following more recent directions?® for prepar-
ing the heptaacetylmaltosyl bromide.)

2’-Naphthyl 1-Thioglycopyranogides.—To an ice-cold

solution of 0.05 mole of 1-thioglycoside acetate in 100 ml.

(12) Fischer and Delbriick, Ber., 48, 1476 (1909).
(13) Hudson, J. Org. Chem., 9, 471 (1844).

SoME 2'-NAPHTHYL 1-THIOGLYCOPYRANOSIDES AND THEIR ACETATES

1671

of chloroform a solution of N sodium methylate in meth-
anol was added in an amount equivalent to the acetyl
content of the 1-thioglycoside acetate. After thirty min-
utes an equivalent quantity of N sulfuric acid was added,
the precipitated sodium sulfate was removed and the 1-
thioglycoside recovered by removal of the solvent. ' The
yields of crystalline material were nearly quantitative ex-
cept in the case of the maltoside, which failed to crystal-
lize. Four of the others were recrystallized from 959,
ethanol to constant melting point and rotation, the
amounts of solvent used being as follows: xyloside, 16
parts; arabinoside and cellobioside, 4 to 5 parts; lactoside,
85 parts. Three parts of absolute ethanol were used for
the galactoside. These five glycosides crystallized in
anhydrous acicular form. The glucoside crystallized from
eight parts of 959, ethano! or twenty-five parts of water as
a hemihydrate of [«]®D —42.8° (¢, 1.0) in 95% ethanol;
these crystals were lath-like and melted in the range 117-
125° according to the rate of heating; their water of
hydration was retained when they were heated in vacuo
two hours at 78°, but it was slowly lost at 110° and re-
moved quantitatively at 138°, and the melting point of the
dried substance was 147°, It is well known that methyl
B-p-glucopyranoside crystallizes as a hemihydrate which
also holds its water of hydration rather tenaciously.
Analyses, melting points and rotations of these 2’-naphthyl
1-thioglycopyranosides are recorded in Table II. A
determination of the sulfur and water content of the hemi-
hydrate of 2’-naphthyl 1-thio-g-p-glucopyranoside showed
the following values. Caled. for C;sH;50;0.5H,0: S,
9.67; H.0, 2.72. Found: 8§, 9.80; H:0, 2.72.

Hydrolyses of 2'-Naphthyl 1-Thio-8-p-cellobiopyrano-
side and 2’-Naphthyl 1-Thio-g-p-lactopyranoside.—A
solution of 2.0 g. of the 1-thiocellobioside in 35 mi. of N
sulfuric acid was refluxed for two hours; as the solution
cooled there crystallized 1.0 g. (759%,) of 2’-naphthyl 1-
thio-B-p-glucopyranoside hemihydrate (m. p. 122-125°)
which was converted to its tetraacetate (m. p. 112°;
[]?p —17.6°) to confirm identification. The mother
liquor, from which the sulfuric acid had been removed as
barium sulfate, was treated with phenylhydrazine and
acetic acid and phenyl D-arabo-hexosazonel* was obtained
in a yleld of 349, from the p-glucose produced as a result
of the hydrolysis. A similar hydrolysis of 2’-naphthyl 1-
thio-8-p-lactopyranoside also yielded 2’-naphthyl 1-thio-
B3-p-glucopyranoside hemihydrate and in this case phenyl-
D-lyxo-hexosazone was obtained from the p-galactose that
was present in the filtrate.

Summary

Several fully acetylated crystalline 2’-naphthyl
1-thioglycopyranosides' have been prepared. It
is shown through rotatory relations that the thio-

- xyloside, thioglucoside, thiogalactoside, thiolacto-

side, thiocellobioside and thiomaltoside acetates
are B-D-pyranoside anomers, but that the arabi-
noside acetate is an o-D-pyranoside anomer. De-
acetylation of these acetates yielded the crystal-
line corresponding thioglycopyranosides except
in the maltose series where the substance re-
mained amorphous. The sulfur—carbon bond in
these 1-thioglycopyranosides is rather resistant to
hydrolysis by acids, as has been known previously
for this bond in the case of the phenyl 1-thioglyco-
pyranosides, and it is found that the 2'-naphthyl
1-thio-B-p-cellobiopyranoside can be hydrolyzed

(14) Sowden, THIs JOURNAL, 69, 1047 (1947) This is the name
which he has suggested for the phenylosazone long known as phenyl
D-glucosazone, a substance which is the same as phenyl D-mannos-
azone or phenyl D-fructosazone. In iike manner the designatiom

phenyl D-lyxo-hexaosazone replaces the long-used but somewhat
inappropriate name phenyl p-galactosazone.



1672

under suitable acidic conditions to yield p-glucose
and 2’-naphthy!l 1-thio-S-p-glucopyranoside, In
like manner the .2’-naphthyl '1-thio-8-p-lacto-

Hewrrr G. FLETCHER, Jr., AND C. S. HubpsoN
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pyranoside yields the same 1-thioglucoside and
D-galactose.
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[CONmmUTION FROM THE CHEMISTRY LABORATORY, NATIONAL INSTITUTE OF HEALTH, U. S. PusLic HEALTH SERVICE]
1,5-Anhydro-D-arabitol

By Hewirr G. FLETCHER, JR., AND C. S. HupsoN

Until quite recently the chief method of syn-
thesizing the 1,5-anhydrides of the sugar alcohols
has been through the catalytic reduction of*the
acetylated 2-hydroxy-glycals.! This synthetic
path suffers from two drawbacks: the acetylated
2-hydroxy-glycals are not always readily prepar-
able in substantial yield® and their catalytic re-
duction gives rise to new asymmetry at carbon
two, usually necessitating such laborious configur-
ational proofs for the product as was required in
the case of 1,5-anhydro-p-mannitol (styracitol),
the reduction product of 2,3,4,6-tetraacetyl-2-hy-
droxy-p-glucal,1¢.3

In contrast the recently developed process of
reductive desulfurization of cyclic 1-thio-sugar
derivatives with Raney nickel affords a ready
means of synthesizing 1,5-anhydro sugar alcohols
of unequivocal structure and configuration. Thus,
1,5-anhydro-p-sorbitol (polygalitol) has been pre-
pared from 2,3,4,6-tetraacetyl-1-thio-3-p-gluco-
pyranose,’© octaacetyl-B, 8-di-p-glucopyranosy! di-
sulfide’s. and ethyl tetraacetyl-p-glucopyranosyl
xanthate.* It has also been prepared in 80%7
yield from phenyl 1-thio-8-p-glucopyranoside tet-
raacetate and from p-cresyl 1-thio-8-p-glucopy-
ranoside tetraacetate.t 1,5-Anhydro-xylitol has
likewise been prepared by the reductive desulfuri-
zation of phenyl 1-thio-B3-p-xylopyranoside triace-
tate.l® :

The purpose.of the present investigation was to
explore this general synthetic method further and,
specifically, to apply it to the preparation of
one of the pair of unsymmetrical 1,5-anhydro-
pentitols, the 1,5-anhydro-arabitols. The greater
availability of pure p-arabinose through the direc-
tions of Hockett and Hudson for the Ruff degra-
dation of calcium p-gluconate,® led to the choice of
the D- rather than of the L-series for this work.

(1) Cf.(a) L. Zervas, Ber., 68, 1689 (1930); (b) K. Maurer and K.
Plétner, sbid., 64, 281 (1931); (c) N. K. Richtmyer, C. J. Carr and
C. S. Hudson, TE18 JOURNAL, 68, 1477 (1943); (d) R. C. Hockett
and Maryalice Conley, idid., 68, 464 (1944); (e) H. G. Fletcher and
C. S. Hudson, thid., 89, 921 (1947). .

(2) R. T. Major and E. W, Cook [sbid,, B8, 2333 (1936)], for
instance, reported their failure to obtain 2,3,4-triacetyl-2-hy-
droxy-p-xylal in. crystalline form while the present authors
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-sumably

For a 1-thio-p-arabinopyranose derivative we
chose the 2’-naphthyl 1-thio-a-p-arabinopyranose
triacetate (I), first prepared by Haskins, Hann and
Hudson,” a readily available and beautifully crys-
talline compound like the majority of 2’-naphthyl
1-thioglycoside acetates. When treated in ab-
solute alcoholic solutions with Raney nickel this
substance gave naphthalene and a sirup, pre-
2,3,4-triacetyl-1,5-anhydro-p-arabitol
(II), which could not be induced to crystallize.
Catalytic deacetylation of the sirup, however,
gave the desired pentitan in crystalline form.

]
HC ———CH, ——CH,
¢ ' &
AcO | H AcOCH HOCH
H(IZOAc —>» O H(]DOAc-—> (¢ H(J:OH
HCOAc HCOAc¢ HCOH
——QCH, L——CH, CH,
I I III
2’-Naphthyl 1-thio- 2,3,4-Triacetyl- 1,5-Anhydro-
a-D-arabinopyranoside 1,5-anhydro- p-arabitol
triacetate - D-arabitol

That the original tetrahydropyrane ring of the
acetoBromo-p-arabinose had remained unchanged
in the 2'-naphthyl 1-thio-a-p-arabinoside triace-
tate and survived in the anhydropentitol was dem-
onstrated by the behavior of the last-named sub-
stance toward sodium metaperiodate. On a molar
basis the anhydride consumed two atoms of oxy-
gen with the formation of one mole of formic acid.
The product is therefore 1,5-anhydro-p-arabitol,
IIT. It was further characterized as its triacetate
and tribenzoate.

While a crystalline 1-thio-p-arabinose deriva-
tive is most convenient for use in this synthesis it
is not indispensable since 1,5-anhydro-p-arabitol
triacetate, like 1,5-anhydro-xylitol triacetate,le
is somewhat volatile, and can be purified prior to
the final deacetylation. Thus both phenyl 1-thio-
p-arabinopyranoside triacetate and ethyl triace-
tyl-p-arabinopyranosyl xanthate, obtained by
the condensation of 2,3,4-triacetyl-8-p-arabino-
pyranosyl bromide with potassium thiophenolate
and potassium ethyl xanthate respectively, were
obtained only as crude sirups. However, treat-
ment of each of these with Raney nickel gave a
sirup which at an elevated temperature and low

(7) W. T. Haskins, R. M. Hann and C. 8. Hudson, ibid., 69,
1668 (1947).



