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ABSTRACT 

Hydroxy- and acetoxy-mercuration of D-glucal triacetate (1) afforded Zacetoxy- 
mercuri-3,4,6-tri-O-acetyE2-deoxy-D-glucose (2) and 2-acetoxymercuri-1,3,4,6-tetra- 
O-acetyl-2-deoxy-ors-ghrcopyranose (3), respectively. On demercuration with sodium 
borohydride, compound 2 gave at first the acyclic 4,6-di- U-acetyl-D-erythro-hex-2- 
enose (4), which was further reduced to the corresponding hex-2-enito1 derivative (5). 
Demercuration of 3 with borohydride gave a mixture of 1 and 1,3,4,6-tetra-O-acetyl- 
2-deoxy-cr-D-arabino-hexopyranose (6). On the other hand, demercuration of 2 and 3 
with thiourea yielded 4 and I, respectively. The reaction mechanisms of both oxy- 
mercurations are also discussed. 

INTRODUCTION 

In the previous paper1 we described details of the methoxymercuration of 
glycal acetates and suggested the usefulness of this reaction for the synthesis of such 
important carbohydrate derivatives as 2,3-unsaturated sugars and 2-deoxy sugars. 
The advantages of the methoxymercuration-borohydride-reduction method over the 
Fischer glycal synthesis of 2-deoxy sugars were demonstrated especially by the pre- 
paration of 2-deoxy-D-erytjzro-pentose 2. In continuation of our studies of the syn- 
thesis and reactions of mercurial sugars, we have examined two oxymerciration 
reactions of the title compound. 

RESULTS AND DISCUSSION 

Hydroxymercuration of D-glucal triacetate (1) was performed in aqueous ace- 
tone by using mercuric acetate, and a crystalline mercurial product (2) having the 
molecular formula C,,H20Hg010 was obtained in 85% yield. The i-r. spectrum of 
crystalline 2 showed an intense OH band at 3430 cm- ‘. Marked mutarotation 
(+ 66.4”+ -0.037 indicated that the hydroxyl group was at C-l. The n.m.r. spectrum, 
measured in chloroform-d,, gave, together with the signals of twelve acetyl brotons 
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(c 1.4, water); R, 2.00 (solvent A). The syrup (35 mg) was treated withp-nitrobenzoyl 

chloride (186 mg. 1.00 mmole) in pyridine to give the p-nitrobenzoate (180 mg, 97%). 

Recrystallization from ethanol afforded minute needles, m-p. 177-178”, [LX];’ +9.6 
(c 1.1, chloroform). 

Anal. Calc. for C,,H,,N,O,,: C, 54.84; H, 3.24; N, 7.53. Found: C, 54.75; 

H, 3.07; N, 7.44. 
Reaction of 2 with an excess amount of sodium borohydride. - The mercurial 

compound 2 (1.10 g, 2.00 mmoles) was dissolved in methanol (10 ml) and sodium 
borohydride (379 mg, 10.0 mmoles) was added in small portions. The reaction mixture 
was processed as described previously to give compound 5 (455 mg, 99O/,) in almost 
homogeneous form. Purification on a column of silica gel by using 9:l ethyl acetate- 
benzene as an eluant afforded an analytically pure sample. Identity with the slow- 
moving component in the preceding experiment was contirmed by m.p., [&,, chro- 
matographic behavior, and microanalysis, as well as by spectrometric data. 

Reaction of2 with thiourea. - The mercurial compound 2 (1.10 g, 2.00 mmoles) 
was dissolved in methanol (10 ml) and thiourea (761 mg, 10.0 mmoles) was added. 
After 2 h, the reaction mixture was evaporated to dryness to give a syrup, which was 
fractionated on a silica gel column (Wakogel C-200,2.0 x 40 cm) by using 7:l chloro- 
form-methanol as eluant. From the 60-l lo-ml fraction a syrupy product (333 mg, 
72%) was obtained after evaporation of the solvent. The crude product was purified 
on a silica-gel column by using 9:l ethyl acetate-benzene as eluant. The [c&, chro- 
matographic behavior, microanalysis, and spectrometric data of the purified product 
were identical with those of 4. 

Attempted acetyZatiun of 2. - The mercurial compound 2 (549 mg, 1.00 mmole) 

was dissolved in pyridine (2 ml) and acetic anhydride (1 ml) was added. After 2 h, 
the solution was poured into ice-water (50 ml), and the resulting solution was ex- 
tracted with chloroform (20 ml). The extract was washed three times with 20-ml 
portions of a saturated aqueous solution of sodium hydrogen carbonate, and then 
with water. Drying and evaporation of the solution gave a syrup that did not contain 

mercury (IO9 mg, 80%). TLC. with 7:3 benzene-ethyl acetate gave chiefly a dense spot 
having R, 0.61, together with more slow moving faint spots (RF of 1,0.61). .The n.m.r. 

spectrum of the syrup was almost identical with that of 1. 

Reaction of 3 with sodium borohydride. - The mercurial compound 3 (591 mg, 
1.00 mmole) was dissolved in methanol, and sodium borohydride (57 mg, 1.50 mmoIes) 
was added in small portions, with the reaction temperature being kept below 0”. The 
reaction mixture was evaporated to dryness and the residual syrup was fractionated 
on a silica-gel coIumn (Wakogel C-200,2.0 x 40 cm) with 7:3 benzene-ethyl acetate as 
an eluant. From the 100-140 ml fraction a syrup (112 mg, 41 “A) was obtained that 
was crystallized from ether-petroleum ether to give needles, m.p. and mixed m.p. 

54-55” (m.p. of 1, M-55”), [aID +O.Ol” (c 1.0, chloroform) ([c@,~ of 1, t0.7” (c 1.0 
chloroform)). The i.r. and n.m.r. sptctra of this compound were identical with those 

of 1. 

Anal. Calc. for Ci2H1607: C, 52.94; H, 5.92. Found: C, 52.59; H, 5.91. 
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From the 150-200-ml fraction, a crystalline product 6 (122 mg, 45%) was 
obtained. RecrystaUzation from ethanol afforded prisms, m.p. 110-112” (lit.* m.p. 
of 1,3,4,6-tetra-O-acetyl-2-deoxy-a-D-arabino-hexopyranose, 11 l-l 12“), [a];’ + 103” 
(c 1.6, chloroform) @it.* [E]&’ of 1,3,4,6-tetra-0-acetyl-2-deoxy-a-~arabino-hexo- 
pyranose, + 104” (c 1.6, chloroform)). The n.m.r. data were identical with those of 
l,3,4,6-tetra-O-acetyl-2-deoxy-a-D-arabino-hexopyranoseg. 

Anal. Calc. for C14Hs00g: C, 50.60; H, 6.07. Found: C, 50.77; H, 6.19. 
Deacetylation of 6 in 0.1 M methanohc sodium methoxide yielded a syrup, 

R, 1.70 (solvent A); 1.38 (solvent I3). (R, values of authentic 2-deoxy-D-arabino- 
hexose, 1.70 (solvent A); 1.38 (solvent B)). 

Reaction of3 with thiourea. - The mercurial compound 3 (591 mg, 1 .OO mmole) 
was dissolved in methanol (10 ml) and thiourea (381 mg, 5.00 mmoles) was added. 
After 2 h, the reaction mixture was evaporated to dryness and the residual syrup was 
fractionated on a silica-gel column (Wakogel C-200,2.0 x 30 cm) by using 7:3 benzene- 
ethyl acetate as an eluant. From the 60-lOO-ml fraction a syrup (234 mg, 82%) was 
obtained, [a]: + 14.4” (c 1.0, chloroform). Although its i-r. and n.m.r_ spectra 
appeared identical with those of 1, g.1.c. showed the presence of a minor component 
having a retention time of 0.59 and an intensity of 0.13 relative to 1. Attempted puri- 
fication by silica-gel column chromatography with various solvent systems was 
unsuccessful. 

Anal. Calc. for C,,H,,O,: C, 52.94; H, 5.92. Found: C, 53.03; H, 6.04. 

ACKNOWLEDGMENT 

The authors thank Dr. Y. Terawaki for recording the n.m.r. spectra. 

REFERENCES 

1 IC. TAKIIJRA AND S. HONDA, Ctzrk&~tf. Res., 21 (1972) 379. 
2 S. HONDA, K. Izcmu, AND K. TAKIURA, Curbobyd. Res., 23 (1972) 155. 
3 A. N. NEShIEYANOV, I. F. LUTSENKO, AND N. I. VERESCHAGILIA, Zzv. Akad. Naak SSSR, Otd. Khim. 

Nauk, (1947) 63. 
4 S. AIUYA AND T. OSAWA, Yakugaku Zasshi, 74 (1954) 1259. 
5 H. J. LUCAS, F. R. HEPNER, AND S. WINSTEIN, J. Amer. Cbem. Sue., 61 (1939) 3102. 
6 K. MEYER AND F. G. WILLSON, Ber., 47 (1914) 832. 
7 N. E. TREVELYAN, D. P. PROCTER, AND J. S. HARRISON, N&me, 166 (1950) 444. 
8 J. JANSON AND B. LINDBERG, Acra Chem. &and., 14 (1960) 877. 
9 L. D. HALL AND J. F. MANVILLE, Can. J. Cbem., 45 (1967) 1299. 

Carbohyd. Res., 23 (1972) 369-377 


