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INTRODUCTION

Previously, we showed the effect of such reaction variables as solids content,
temperature, and time upon the distribution of xanthate groups in starch xanthate!.
We found that significant migration of the thiolthiocarbonyl groups from the secon-
dary positions to the primary position occurred.

To verify these migrations and to provide guidelines for interpreting the
mechanisms of these changes, xanthation of a model compound, methyl «-p-gluco-
pyranoside, has now been studied. In addition, the isomeric monosubstituted 2-, 3-,
and 6-(sodium xanthate) salts of the model compound have been prepared, and their
behavior under alkaline conditions typical of xanthation media have been investigated.

RESULTS AND DISCUSSION

Xanthation of methyl a-pD-glucopyranoside

Methyl «-pD-glucopyranoside was treated with sodium hydroxide and carbon
disulfide in the 2:2:1 ratios used for starch'. Portions of the reaction mixture were
neutralized and benzylated at intervals up to 5 h. The yield of xanthate ester at each
time was estimated from the u.v. absorption maximum at 355 nm. The results, presen-
ted in Table I, indicate that the increase in degree of substitution (D. S.) is almost

TABLE I
CHANGE IN DEGREE OF SUBSTITUTION {D.S.) DURING XANTHATION OF METHYL &-D-GLUCOPYRANOSIDE

Time (min) 15 30 45 60 120 180 240 300
D.S. 0.06 0.13 0.23 0.33 0.35 0.33 0.34 0.31

linear during the first h, and that the D.S. thereafter remains nearly constant. These
results are closely parallel to data reported for the xanthation of starch?.

*Presented before the Division of Carbohydrate Chemistry, 153rd Meeting of the American Chemical
Society, Miami Beach, Florida, April 9-14, 1967.
**This is a laboratory of the Northern Utilization Research and Development Division, Agricultural

Research Service, U.S. Department of Agriculture.
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The xanthate esters were resolved by t.l.c., and were determined quantitatively
by developing the t.l.c. plates with iodine vapor, sectioning the individual zones,
evaporating the iodine, eluting the sections with methanol, and determining the u.v.
absorption at 4,,,, 280-285 nm. To identify the components separated by this proce-
dure, authentic samples of the 2-, 3-, and 6-(S-benzylxanthates) were prepared.

Table IT shows the distributions of the various isomeric xanthates, in terms of
molar contributions to the total D. S. values recorded in Table 1.

TABLE 11

DISTRIBUTION OF XANTHATE GROUPS DURING XANTHATION OF METHYL &-D-GLUCOPYRANOSIDE ¢
Glucoside Time (min)

Xanthate 15 30 45 60 120 180 240 300
2-Isomer 0.02 0.04 0.05 0.06 0.07 0.05 0.05 0.05
3-Isomer 0.01 0.01 0.02 0.03 0.03 0.02 0.02 0.02
6-Isomer 0.03 0.07 0.13 0.20 0.21 0.20 0.24 0.21
Polyxanthates 0.01 0.01 0.03 0.04 0.04 0.06 0.03 0.03

2 Distributions of totals are presented in Table 1.

Throughout the xanthation, the 6-isomer preponderates, and the 2-isomer is
more abundant than the 3-isomer. Doane, Russell, and Rist? found similar orders of
positional substitution for starch xanthated to D. S. values of 0.13 and 0.32. During
the first few min of xanthation, the secondary substitution (sum of 2- and 3-isomers) and
primary substitution (6-isomer) are almost the same. After several h, however, the
primary substitution is about three times the secondary. In addition, there are as-yet-
unidentified components having Ry values higher than those of the isomers identified.
On the basis of u.v. analysis, these are believed to be polyxanthates of methyl «-bD-
glucopyranoside.

To permit study of the redistribution in more detail, the isomeric 2-, 3-, and
6-(sodium xanthate) salts were prepared, and each was treated with aqueous alkali
under conditions typical of xanthation reactions. The resulting isomers were then
benzylated, and the distributions of substituents in the products were determined.

The isomeric sodium xanthate salts were obtained from the respective S-benzyl-
xanthates by treatment with sodium hydrosulfide in methyl sulfoxide:

S S

ROCSCH,Ph + NaSH - ROCSNa + PhCH,SH

Other useful solvents for the reaction were tetrahydrofuran and pyridine. A solution
of the S-benzylxanthate was cooled to 0—-5° and agitated with the theoretical amount
of anhydrous sodium hydrosulfide. Some migration of substituent groups unavoidably
took place during the cleavage reaction with sodium hydrosulfide. When the sodium
xanthate salts were immediately dissolved in water and rebenzylated at 5°, the original
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S-benzylxanthates were recoverable in yields of 70-80%. Small proportions of the
other monosubstituted isomers and some polysubstituted products were also identified.

Table III gives the results obtained by incubating each of the 2-, 3-, and 6-
xanthate salts in 189, sodium hydroxide for 30 min at 25° before neutralization and
rebenzylation.

TABLE II1

MIGRATION OF 2-, 3-, AND 6-SODIUM THIOLTHIOCARBONYL GROUPS OF METHYL ot-D-GLUCOPYRANOSIDE
XANTHATES ¢

Xanthate isomer Distribution of xanthate groups after treatment %,
treated 2- 3- 6- Polyxanthates?

2- 3 1 85 8

3- 11 8 77 4

6- 4 5 88 3

aXanthates were treated with 18%, sodium hydroxide for 30 min at 25°. ¥ More than one xanthate
group per molecule of methyl a-p-glucopyranoside.

With both the 2- and 3-isomers, extensive migration occurred, and gave 85 and
77%, respectively, of the 6-(sodium xanthate). The 6-isomer underwent little change, as
889, was recovered as the 6-(S-benzylxanthate).

To investigate the possibility of intramolecular migration of the sodium thiol-
thiocarbonyl group, a more detailed study was conducted with the 2-isomer. The
treatment with 18% sodium hydroxide was performed at 0-5° in order to retard the
rearrangement, and samples were neutralized and benzylated after 0, 30, 60, and 90 min
(see Table IV). Since there was a relatively large proportion of the 3-isomer present

TABLE IV

MIGRATION OF THE 2-SODIUM THIOLTHIOCARBONYL GROUP OF METHYL «-D-GLUCOPYRANOSIDE XAN-
THATES®

Length of Distribution of xanthate groups during trearment %
treatment (min) 2- 3- 6- Polyxanthares
0 80 3 9 8
30 43 19 20% 18
60 13 14 62 11
90 7 12 56 25

aXanthate was treated with 18% sodium hydroxide for 90 min at 5°. YBelieved to contain
some 4-isomer.

(30 min) before appreciable migration to the 6-position, transfer of substituent from
the 2- to the 3- and 6-positions probably occurred intramolecularly. The presence of
small proportions of polyxanthates indicates that some intermolecular transfer also
occurs.
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Further support for the intramolecular mechanism was obtained by use of a
suitably protected derivative of methyl «-D-glucopyranoside. Methyl 3-O-methyl-«-D-
glucopyranoside 2-(S-benzylxanthate) was synthesized, and cleaved to the xanthate
salt; this was incubated with 189, sodium hydroxide for 2 h at 5°, the solution was
neutralized, and the product was rebenzylated. A parallel experiment was performed
with the unprotected 2-(S-benzylxanthate) of methyl a-D-glucopyranoside. T.l.c. of the
rebenzylated products showed that, although extensive migration to the 6-position had
taken place with the unprotected derivative, no migration was evident in the 3-O-methyl
derivative, because only a single spot (that corresponded to the xanthate started with)
was seen.

Migrations probably proceed through a series of ortho-ions as follows:

S_.
|
Cc=s
i
o- H o) H O H
| | | | | |
~-C—C-—>-C C-—»>—C—C—
| | | ] | |

H O H 0] H o~
| /
Cc=s c
! 7\
s= -s s-

Efforts to trap and identify these ortho-ions through treatment of xanthates with
alkoxide have so far been unsuccessful. Evidently, if such changes occur, they are so
rapid that the intermediates are not isolable.

Other aspects of migration of substituents were examined. For example, if
sodium thiolthiocarbonyl groups decompose to trithiocarbonate, xanthation might
occur at a different position. Ingram and Toms? reported reactions between alcohols
and trithiocarbonate in anhydrous media to form xanthates. However, treatment of
ethanol or methyl a-D-glucopyranoside with sodium trithiocarbonate in 18 %, sodium
hydroxide gave no evidence of formation of xanthate (u.v. spectra), even after several
days. In view of these results and the rapidity of the migrations, the involvement of
trithiocarbonate appeared unlikely. On the other hand, xanthate groups might decom-
pose to carbon disulfide, which, in the presence of sodium hydroxide, could then re-
xanthate the substrate at different positions. In control experiments, carbon disulfide
was quantitatively and rapidly flushed with nitrogen from a medium of 189 sodium
hydroxide into a solution of an amine in alcohol, and the carbon disulfide was deter-
mined spectrophotometrically as the dithiocarbamate salt (4., near 290 nm)*. Solu-
tions of the 2-xanthate salt of methyl a-D-glucopyranoside in 189, sodium hydroxide
contained small proportions of carbon disulfide, but benzylation of the nitrogen-
flushed samples did not show significant differences in substituent distributions from
those observed after benzylation of unflushed samples treated under similar conditions.
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Apparently, the amounts of carbon disulfide involved were too low to influence the
observed migrations appreciably.

Preparation of the isomeric 2-, 3-, and 6-(S-benzyixanthates) of methyl o-D-gluco-
pyranoside

Methyl 4,6-0O-benzylidene-a-D-glucopyranoside (1) was xanthated and
S-benzylated, and the resultant mixture of xanthate esters was fractionally recrystallized

OCHz HZCOR

PhCH ﬁ a F a
on‘

1 Rl = H, R2 = H
2 R} = CS2CHsoPh, R" = H
3 R = H, = CS2CH2Ph
4 R! = CSaCHsPh, R“ = Bz
5 R! = Bz, R2 = CS2CH2zPh
6 R! = COSCHgPh, RZ = Bz
7 R! = Bz, R2 = COSCHgPh
8 R! = CS2CH:Ph, R?2 = Me
9 R! = CS2CHgPh, R2 = H, R3=H
10 R! = H, = CS2CHzPh, R = H
it R! = H, R" = H, R3 = CSgCHzPh
12 R! = CS2CH2Ph, R2 = Me, R3=H
13 Rl = CS2Na, R2 = Me, R3=H

to give methyl 4,6-0-benzylidene-a-D-glucopyranoside 2-(S-benzylxanthate) (2) and
methyl 4,6-0-benzylidene-a-D-glucopyranoside 3-(S-benzylxanthate) (3). Mild, acid
hydrolysis selectively removed the O-benzylidene groups to give methyl a-p-glucopyr-
anoside 2-(S-benzylxanthate) (9) and methyl «-D-glucopyranoside 3-(S-benzylxan-
thate) (10). The identities of 2, and 3, were established by benzoylationto4,and§, and
subsequent conversion to the known monothiolcarbonates, 6 and 7. Methyl a-D-gluco-
pyranoside 6-(S-benzylxanthate) (11) was prepared by direct xanthation and S-benzyl-
ation of methyl a-D-glucopyranoside. The 6-isomer preponderated, and could be
crystallized preferentially from the ester mixture. Its identity was confirmed by com-
parison with the product obtained by the barium hydroxide procedure, and by prep-
aration of the known® triacetate and tribenzoate.

Preparation and cleavage of methyl 3-O-methyl-a-D-glucopyranoside 2-(S-benzylxan-
thate)

Compound 2 was treated with diazomethane in the presence of boron trifluoride
as a catalyst®, to give methyl 4,6-O-benzylidene-3-O-methyl-x-b-glucopyranoside
2-(S-benzylxanthate) (8). Mild, acid hydrolysis removed the O-benzylidene group, to
give methyl 3-O-methyl-a-D-glucopyranoside 2-(S-benzylxanthate) (12), which was
cleaved with sodium hydrosulfide to yield the sodium xanthate salt 13. Benzylation of
13 regenerated 12 exclusively.
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EXPERIMENTAL

U. v. spectra between 210 and 400 nm were determined with a Perkin—Elmer*,
Model 202, recording spectrophotometer equipped with 1-cm silica cuvettes. Appro-
priate blank corrections were made for all determinations of optical absorbance.
Melting points were determined in sealed capillaries in an oil bath and are uncorrected.
Optical rotations were measured with a Rudolph polarimeter.

Xanthation of methyl o-D-glucopyranoside. — A solution of methyl «-D-gluco-
pyranoside (19.4 g) in water (20 ml) was mixed with carbon disulfide (3 ml) and sodium
hydroxide solution (4 g in 5 ml of water) at room temperature, with rapid agitation.
Portions (5 ml) were withdrawn at 15, 30, 45, 60, 120, 180, 240, and 300 min, neutra-
lized with 10 ml of N acetic acid at 0-5°, and treated with 1 ml of benzyl bromide for
2-3 h. The mixtures were extracted with chloroform, dried over sodium sulfate, and
diluted to 500 ml; the u.v. spectra were determined at 355 nm (the average extinction
coefficient is 87 for the 2-, 3-, and 6-isomers at this wavelength).

The chloroform extracts were spotted on microscope slides coated with Silica
Gel B (Brinkmann Instruments, Inc.) and developed with ethyl acetate. In later experi-
ments, I.T.L.C. (Gelman Instrument Co.) was used and developed with 10:7:3 cyclo-
hexane-ethyl acetate-chloroform. Charring, or staining with iodine, revealed four
components, three of which corresponded to the known 2-, 3-, and 6-isomers when the
latter were developed under similar conditions. For quantitative determinations, the
components were revealed by the nondestructive, iodine-stain technique. The zones
were sectioned, the iodine was evaporated, and the adsorbate was placed in a filter
cone and eluted directly into a cuvette for determination of the u.v. absorbance at
280-285 nm. The extinction coefficients of each isomer were similar (near 12,500) in
this region, and the proportion of each isomer was taken as the ratio of its absorbance
to the total absorbance. To establish the validity of this method, known mixtures of the
2-, 3-, and 6-isomers were chromatographed under similar conditions, and the absor-
bances determined. The isomer ratios thus found agreed within 5-109/ with the ratios
taken by weight. It was necessary in each case to correct for absorption in the 280—
285-nm region, since washing the absorbent from unspotted slides revealed slight
interference in this region.

Methyl 4,6-O-benzylidene-a-D-glucopyranoside 2- and 3-(S-benzylxanthates)
(2 and 3). — Compound 1 was prepared by known methods from methyl «-p-gluco-
pyranoside’—?. Twenty g of 1 was xanthated by dissolving it in p-dioxane (50 ml) and
adding carbon disulfide (50 ml) followed by 5N sodium hydroxide (12 ml). The mixture
was stirred for 15 min, cooled to 5° with ice, and rendered neutral with acetic acid.
The mixture was treated with benzyl bromide (7.2 ml), stirred for 4 h at 5° and
evaporated to a solid, which was extracted with several 50-ml portions of hot (75°)
0.5%, sodium hydrogen carbonate solution, to give 4.23 g of 1. The residue was dried,

*The mention of firm names or trade products does not imply that they are endorsed or recommended
by the Department of Agriculture over other firms or similar products not mentioned.
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and extracted with 1 liter of hexane, and the extract was cooled to give a solid, which
was combined with the residue from this extraction; yield 17.61 g (57%). T.l.c. on
Silica Gel G with 1:19 (v/v) acetone—chloroform showed two components, Ry 0.75
(85-909%,), and R 0.61 (10-159%,). These were resolved by fractional recrystallization
from isopropyl alcohol. The less-soluble, minor isomer was 3, yield 1.22 g (4%, based
on 1), m.p. 176-177°, [«J3*5 +38.8° (¢ 0.31, chloroform).

Anal. Cale. for C,,H,,0.S,: C, 58.9; H, 54; S, 14.3. Found: C, 58.9; H, 5.2;
S, 14.3.

The more-soluble, major isomer was 2, yield 10.40 g (34%,, based on 1), m.p. 132~
133°, [x)2*-5 +80.7° (¢ 0.87, chloroform).

Anal. Found: C, 59.0; H, 5.2; S, 14.4.

Methyl 2-O-benzoyl-4,6-O-benzylidene-a-D-glucopyranoside 3-(S-benzylxanthate)
(5). — A solution of 3 (0.45 g) in pyridine (10 ml) was treated with benzoyl chloride
(2 ml), and kept overnight. The mixture was processed in the usual way, to give 0.39 g
(71%) of product. Recrystallization from ethanol gave 5, m.p. 138°, [«]2% +95.9°
(¢ 0.37, chloroform).

Anal. Calc. for C,,H,50,S,: C, 63.0; H, 5.1; S, 11.6. Found: C, 63.1; H, 5.3;
S, 11.9.

Methyl 3-O-benzoy!-4,6-O-benzylidene-a-D-glucopyranoside 2-(S-benzylxanthate)
(4). — A solution of 2 (0.45 g) was benzoylated as above to give 4, yield 0.39 g (71%).
Recrystallization from ethanol gave pure 4, m.p. 127°, [«]3® + 68.4°(c 0.64, chloroform).

Anal. Found: C, 63.0; H, 5.2; S, 11.6.

Methyl 2-O-benzoyl-4,6-O-benzylidene-a-D-glucopyranoside  3-(S-benzylmono-
thiolcarbonate) (7). — A solution of 5 (0.28 g) in 909 aqueous p-dioxane (10 ml) was
treated with mercuric acetate solution® (10 ml), and kept for 5 h at 40°. Colorless crystals
were obtained from ethanol, yield 0.08 g (309,), which, on recrystallization, had m.p.
132-133°, [a]3*® +109.6° (c 0.68, chloroform); lit.® m.p. 133-135°, [«]2° +107° (c2,
chloroform).

Methyl 3-O-benzoyl-4,6-O-benzylidene-a-D-glucopyranoside 2-(S-benzylmonothiol-
carbonate) (6). — A sample of 4 (0.34 g) was treated as above to give the corresponding
monothiolcarbonate (6), yield 0.10 g (30%), m.p. 136-137° on recrystallization from
ethanol, [a]3> +44.5° (¢0.99, chloroform); lit.* m.p. 138-139°, []2° + 44.5° (¢ 2, chloro-
form).

Methyl «a-D-glucopyranoside 2-(S-benzylxanthate) (9). — The O-benzylidene
group was removed from 2 by an adaptation of the method of Capon, Overend, and
Sobell'® as follows: a solution of 2 (3.60 g) in methanol (190 ml), to which had been
added concentrated hydrochloric acid (0.6 ml) and water (2 ml), was kept for 5 h at
40°. The solution was evaporated, the residue was dissolved in chloroform, and the
solution was neutralized with sodium hydrogen carbonate solution, shaken with sodium
hydrogen sulfite solution (to remove benzaldehyde), dried (sodium sulfate), evaporated,
and the residue extracted with hot hexane, to give a colorless solid, yield 2.42 g (83.5%),
m.p. 116-129°. Recrystallization from ether-hexane gave needles, m.p. 130-131°, [«)2°°
+97.8° (¢ 0.49, chloroform).
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Anal. Cale. for C,sH,,0¢S,: C, 50.0; H, 5.6; S, 17.8. Found: C, 49.9; H, 5.4;
S, 17.6.

Methyl a-D-glucopyranoside 3-(S-benzylxanthate) (10). — A sample of 3(1.07 g)
was treated as above to remove the O-benzylidene group. Trituration of the final syrup
with benzene gave 0.52 g of a solid (60.5%,), that crystallized as needles from ether—
hexane, m.p. 100-103°, [¢]23 +150.9° (¢ 0.82, chloroform).

Anal. Found: C, 50.1; H, 5.8; S, 17.8.

Methyl a-D-glucopyranoside 6-(S-benzylxanthate) (11). — (a) Sodium hydroxide
method. Methy! a-D-glucopyranoside (97 g) was dissolved in water (100 ml), and the
solution was mixed with carbon disulfide (15 ml). The mixture was stirred rapidly, and
a solution of sodium hydroxide (20 g) in water (25 ml) was added dropwise during0.5h,
while the temperature was kept near 25°. The mixture was stirred for 5 h at 25°,
rendered neutral with N acetic acid (500 ml), and cooled to 10°. Benzyl bromide (30 ml)
was then added dropwise during 0.5 h, the mixture was stirred for 2 h at 10°, refriger-
ated overnight, extracted with chloroform, and the extract dried (sodium sulfate) and
evaporated, to give 85.6 g of syrup (959 yield, based on carben disulfide taken). The
syrup was treated with warm benzene (500 ml), the suspension was filtered, and the
filtrate was refrigerated overnight, to give 36.2 g of product, m.p. 77-83°, which, on
repeated extraction with boiling hexane, was raised to 90-93°, yield 33.7 g (37.4%,
based oncarbon disulfide). The specific rotation varied somewhat with the concentration:
[¢]3%-° +69.6° (¢ 1.35, chloroform) and [«]3°-* +79.0° (c4.82, chloroform). For this
compound, [¢]3° +79.4°, +79.8° (chloroform) have been reported’.

(b) Barium hydroxide method. The method of Lieser, as adapted by Willard and
Pacsu®, was repeated to provide a reference for the preparation of this compound by
the sodium hydroxide method. Benzylation of the xanthate solution gave a solid
product, yield 14.22 g (30.6%). The yield varied according to the amount of carbon
dioxide passed through the barium hydroxide solution. Crystallization of the ester from
benzene, followed by boiling it with hexane, gave 11.7 g (25.2%), m.p. 91-93°, [«]3°-®
+68.2° (¢ 1.17, chloroform) and [«]2%-® +79.6° (¢ 5.01, chloroform).

Products prepared by each method gave identical triacetates (847, yield) and
tribenzoates (80% yield), having m.p. 106-109° and 124-127°, respectively (reported?
105-107° and 123-124°, 127-129°, respectively).

Sodium salts of the isomeric xanthates of methyl a-D-glucopyranoside. — The
S-benzylxanthate isomers of methy! «-b-glucopyranoside (200250 mg) were dissolved
in a mixture of methyl sulfoxide (5 ml) and tetrahydrofuran (4 ml), the solution cooled
to 0-5°, and agitated rapidly for 30-60 min with 40 mg of anhydrous sodium hydro-
sulfide’!. The mixtures were neutralized with acetic acid, and the xanthate salts were
precipitated as syrups on addition of ether {100 ml). The ether was decanted to remove
a-toluenethiol, and the sodium salts were precipitated as solids by mixing with acetone
(10 ml) and adding ether (100 ml). The products were filtered off, washed with ether,
and dried immediately under vacuum over phosphorus pentaoxide. The products were
deliquescent, and difficult to obtain pure. U.v. maxima were near 305 nm for the 2-
and 3-xanthate salts and 303 nm for the 6-xanthate salts, and the extinction coefficients
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iay between 6,000 and 10,000. The yields of the crude salts were between 90 and 1009
of the theoretical.

Rebenzylation of the sodium salts of the isomeric xanthates of methyl a-D-gluco-
pyranoside. — Portions of the xanthate salts (25-40 mg) were dissolved in water at 0-5°
and ireated with an excess of benzyl bromide. T.l.c. showed that, under these control
conditions, the esters from which the salts had been derived were again formed. Similar
amounts of salts were incubated for various time-intervals in 1 m! of 18% sodium
hydroxide, and the mixtures were neutralized with 0.5N acetic acid (15 ml) at 0-5°,
and benzylated similarly. The reaction mixtures were extracted with chloroform, and
the extracts were dried with sodium sulfate. The yields of the rebenzylated xanthates
were determined by diluting the chloroform extracts 'and determining the absorbance
at 280-285 nm. The yields, based on the amount of xanthate salt taken, were generally
quantitative. If too great an excess of benzyl bromide was used, there was some inter-
ference at this wavelength. In such instances, most of the excess benzyl bromide could
be removed by evaporating the chioroform extract to a syrup and extracting this with
hexane before u.v. analysis.

Conversion of methyl o-D-glucopyranoside 2-(S-benzylxanthate) into methyl
a-D-glucopyranoside 6-(S-benzylxanthate). — Cleavage of the 2-(S-benzylxanthate)
with sodium hydrosulfide, followed by incubation of the xanthate sait for 90 min in
189 sodium hydroxide at 0-5°, neutralization, and rebenzylation, gave a mixture in
which the 6-(S-benzylxanthate) ester preponderated. The product, precipitated from
benzene and hexane, melted at 75-90°, and t.l.c. showed a single component, compara-
ble in Rr to the known 6-isomer. When the xanthate salt, in 189 sodium hydroxide
at 0-5°, was neutralized immediately and then rebenzylated, the 2-(S-benzylxanthate)
ester, m.p. 105-115°, was recovered. T.l.c. showed mainly the 2-isomer, with traces
of the other isomers.

Methyl 4,6-O-benzylidene-3-O-methyl-a-b-glucopyranoside 2-(S-benzylxanthate)
(8). — A solution of 2 (4.5 g) in dichloromethane (50 ml) was placed in a 2-1. Erlen-
meyer flask and cooled to —80° in Dry Ice~acetone. A solution of diazomethane was
prepared by mixing 10 g of N-methyl-N-nitrosourea with a suspension of 30 ml
of 40% potassium hydroxide in 100 m! of ether and drying the resulting ether solution
of diazomethane for several hours over potassium hydroxide pellets. This solution
was cautiously added to the dichloromethane solution while the latter was stirred
magnetically with a Teflon-covered stirring-bar. Addition of several drops of boron
trifluoride etherate under these conditions caused a controlled evolution of gas, and,
after 2 h, tl.c. showed that 8 preponderated. The mixture was permitted to warm to
room temperature gradually, causing slow decomposition of the excess diazomethane.
The solution was then flushed with nitrogen, filtered through Celite, rendered neutral
with 50 ml of 5% aqueous potassium hydrogen carbonate, and dried with sodium
sulfate. The product was obtained by chromatography on Adsorbosil (Applied
Science Laboratories, Inc.) by gradient elution with chloroform~cyclohexane. The
product was crystallized from alcohol-water, to give crude 11, yield 4.30 g (92%),
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m.p. 15-25°. Several recrystallizations gave pure 11, m.p. 35-37°, [¢]3* +81.5° (¢ 1.66,
chloroform).

Anal. Cale. for C,3H,,0.S,: C, 59.7; H, 5.7; S, 13.9. Found: C, 59.6; H, 5.8;
S, 13.9.

Methyl 3-O-methyl-a-p-glucopyranoside 2-(S-benzylxanthate) (12). — Compound
8 (2.00 g) was treated for 3 h at 40° with 200 ml of 0.05M hydrochloric acid in methanol
to remove the O-benzylidene group'®. The product was isolated as previously described
for the preparation of methyl x-D-glucopyranoside 2- and 3-(S-benzylxanthates). The
product was separated from starting material by chromatography on Adsorbosil by
using gradient elution with acetone—chloroform. Pure 12 was obtained by crystalliz-
ation from benzene-hexane, yield 0.92 g (57%), m.p. 77-79°, [«]3* +114.6° (c 0.74,
chloroform).

Anal. Calc. for C,(H,,0¢S,: C, 51.3; H, 5.92; S, 17.1. Found: C, 51.4; H, 6.16;
S, 16.5.
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SUMMARY

If similar reactantratios are used, the xanthation of methyla-D-glucopyranoside
parallels the xanthation of starch. Degrees of substitution in the range of 0.3-0.4 were
achieved, and changes in distribution from secondary to primary positions were ob-
served. Synthesis of the individual, isomeric, xanthate salts of methyl a-D-glucopyrano-
side, and treatment of each with 189, sodium hydroxide, showed that the 2-, 3-, and
6-xanthate salts rearranged to mixtures in each of which the 6-isomer preponderated.
Evidence is presented suggesting that the 2-isomer migrates intramolecularly to the
6-isomer by way of the 3-isomer. However, observation of the presence of minor
proportions of polyxanthates in these mixtures suggests that intermolecular migration
of thiolthiocarbonyl groups also occurs.

REFERENCES

1 D. TRIMNELL, W. M. DoaNE, C. R. RusseLL, aND C. E. RisT, Stdrke, 18 (1966) 36.

W. M. DoaNE, C. R. RUSSELL, AND C. E. RistT, Stdrke, 17 (1965) 176.

G. INGRAM AND B. A. Towms, J. Chem. Soc., (1957) 4328.

S. M. GOLYAND AND V. I. LAZAREV, Zh. Analit. Khim., 17 (1962)734; Chem. Abstr., 58 (1963) 2847.
J. J. WiLLARD AND E. PAcsu, J. Am. Chem. Soc., 82 (1960) 4347.

E. G. Gros AND S. M. FLEMATTI, Chem. Ind. (L.ondon), (1966) 1556.

N. K. RICHIMYER, Methods Carbohydrate Chem., 1 (1962) 108.

E. BERGONZI, R. BERNETTI, C. BoFFl, V. Brocca, anp E. A. CLEVELAND, Stdrke, 16 (1964) 386.
J. J. WILLARD, J. SADOWSKI, AND W. VITALE, Can. J. Chem., 41 (1963) 1223,

B. CapPoN, W. G. OVEREND, AND M. SoBELL, Tetrahedron, 16 (1961) 106.

A. RuULE, J. Chem. Soc., 99 (1911) 558.

- OV NIOW AW

I e

Carbohyd. Res., 5 (1967) 166-175



