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The oxymercuration of glycals has been shown’ J to lead to Z-deoxy-Z-mercuri- 
glycoside derivatives. Reductive cleavage of the carbon-mercury bond to afford the 
corresponding deoxyglycoside was demonstrated in the initial study1 and has been 
re-examined in detai13. An interest in this laboratory in developing photochemical 
methods for effecting reactions of synthetic utility for specific structural modification 
of complex carbohydrates4 prompted examination of the behavior of mercurial 
derivatives of sugars under ultraviolet irradiation. 

It is here shown that photolysis of methyl 2-(acetoxymercuri)-3,4,6-tri-O-acetyl- 
2-deoxy-j&D-glucopyranoside (1) in methanol gives methyl 3,4,6-tri-O-acetyl-Zdeoxy- 
D-a&Go-hexopyranoside (4); this reaction might prove useful for synthesis of deoxy 
sugars in situations where a reductive procedurely3 would be precluded by the pre- 
sence of groups labile to the reductant- Comparative study, by p.m.r. spectroscopy, of 

1 and its chloromercuri analog (2), together with the a-D-manno analog (3) of 2, 
revealed satellite peaks arising from I9 ‘Hg-lH coupling. The mass spectra of 1 and 2 
indicate that the presence of the mercury atom modifies considerably the relative 
importance of the various established pathways for fragmentation of acetylated 

aldopyranosides. 
Ultraviolet irradiation of a 0.4% solution of 1 in methanol led to separation of 

elemental mercury and the formation of a product migrating as a single zone on t.1.c. 
The product, isolated crystalline in 49% yield, was identified as the deoxy glycoside 4 
by direct comparison with an authentic sample5. 

The lOO-MHz p.m.r. spectrum of 1 is recorded in Fig. 1. The chemical shifts and 
proton-proton spin-couplings observed accord closely with the values reported by 
Takiura and Hondaj. In the spectrum of the chloromercuri analog (2) of 1, the antic- 
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(presumably the 4-OAc group or, possibly, that at C-6, as the mercury atom appears 
to discourage localization of charge on the adjacent carbon atoms) is observed as a 
third, minor series that proceeds by loss of AcOH, HHgX, or AcOHgX. 

Intense ions are, however, observed corresponding to Hgt, to HgX+, and at 
m/e 303 (Mt -HgX), which indicates that the favored, primary-ionization process 
occurs at the mercury atom. The intense, odd-electron ion at nz/e 100 may be rational- 
ized as being formed through loss of acetic anhydride followed by simultaneous 
cleavage of the C-3-C-4 and C-5-O bonds. The mercurial substituent appears to 

favor this and a number of other processes leading to odd-electron species. The mass 
spectra of 1 and 2 are identical in those fragments containing no mercury atom, and 
exhibit the typical losses (from nl/e 303) of AcOH, CH,CO, and Ac,O. 

EXPERIMENTAL 

Photolysis of inethyl 2-(aceto~y?nerclrri)-3,4,6-tri-o-acetyl-2-~eo~y-~-D-~l~rco- 

pJ*ranoside (1). - A solution of the mercuri derivative” 1 (2.0 g-) in abs. methanol 
(250 ml) was irradiated at ambient temperature with a bench-type Pen Ray Ultraviolet 
Source (Model No. SCT-4) at a current of 0.25A. The reaction was monitored by 
t.1.c. on Silica Gel G with I:1 ether-petroleum ether (b.p. 30-60”) as developer, and 
sulfuric acid as indicator, in which system a zone at the origin was observed for 1. 

During the elapse of 20 h, the zone at the origin progressively diminished and finally 
disappeared completely, and there appeared concomitantiy a single zone having 
R, 0.54. Elemental mercury was deposited in the reaction vessel; it coalesced upon 
trituration with methanol, and it was recovered and dried; yield 0.50 g (70%). The 
methanolic solution was concentrated, and passed through a small column of Celite 
with elution by dichloromethane, to remove fine droplets of suspended mercury. The 
effluent was evaporated to dryness, the residue was dissolved in a little ethanol. 

petroleum ether (b.p. 65-1 IO”) was added, and the solution was refrigerated, where- 
upon slow crystallization (7-10 days) ensued to give methyl 3,4,6-tri-0-acetyl-2- 

deoxy-P-D-arabLo-hexopyranoside (4); yield 0.53 g (49%), m.p. 93-95” (lit.’ m-p. 
96-98”),?lzje303 (Mi- -H-),231 (MT --CH,OAc), 213 (MT - -OMe-HOAc); X-ray 
powder diffraction data (interplanar spacings, in pi, for CuKar radiation): 8.90 s (2), 
6.48 VW, 6.02 s (3), 5.26 m, 4.99 m, 4.40 s, 4.20 m, 3.92 vs (l), 3.83 m, 3.71 m, 3.53 w, 
3.29 w, 3.18 m, and 3.09 w. 

The product was identical, by t.l.c., mixed m-p., and X-ray diffractogram, wisith 
an authentic sample of 4. 

In a similar experiment performed on methyl 3,4,6-tri-O-acetyl-Z(chloro- 
mercuri)-2-deoxy-x-D-mannopyranoside 1 (1 .O g), t.1.c. monitoring showed conversion 
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of the starting material at the origin into a dextrorotatory, syrupy product having 
RF 0.53, and metallic mercury (0.264 g, 71%) was recovered. 

Spectral measwemet~ts. - N-m-r. spectra of solutions in chloroform-d were 
recorded with a Varian HA-100 spectrometer at the ambient temperature (-32’) of 

the probe. IntemaI tetramethylsilane or benzene was used as the lock signal, and all 

chemical shifts are referenced to the former. 

Mass spectra were recorded with an AEI MS-902 high-resolution, double- 
focusing, mass spectrometer equipped with a direct-insertion probe, at an ionizing 
potential of 70 eV, and accelerating potential of 8 kV, and a source temperature of 

250”. 
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