
Treatment of tetra-U-acetyl-~-~-glucopyranosyl N,N-dimethyldithiocarbamate 
(1) with phenylmercuty(ll) acetate gives tetra-O-acetyl-1-phenylmercury@)thio-P-D- 
glucopyranose (3), which can also be made in high yield from other dithiocarbamates, 
from tetra-O-acetyl-I-thio_P-D-gIucopyranose, and from its S-ace@ derivative. The 
&diethylamino derivative (7) of compound 3 displays signifkantly different properties 

- and is readily convertible into bis(tetra-O-acetyl-I-thio-~-~-glucopyranosyl)mercury- 
(il) (S), w&h is also obtainable by treatment of tetra-0-ace@-1-thio-8_D-ghxo- 
pyranose with mercury(II) acetate. Aspects of the chemistry of compounds $7, and 8 
are reported; demercuration of 3 affords a convenient synthesis of 2,3,4,6-tetra-0- 
&ty~-1-thiO-)?-D-@UCOS2. 

INTROD_UcTIoN 

. In connection v&h the use of the mercury(Il)-su3phur soft acid-soft base 
a@nityfor synthetic purposes in carbohydrate chemistry’, especially in the synthesis 
of glycosides’q we have encountered some I-mercuryQI)thio-n-glucose derivatives 
and nov- report on their synthesis and some of their chemical characteristics. Several 
carbon-bondee- mercury @xivatives of carbohydrates are known, usually as the 
products of mercuridon of unsaturated compounds2. HoFever, not many sulphur- 
bonded_ mqury derivatives of- thibcarbohydrates seem to have been reported3, 

_despite their pOtentkl value as diureticsb, and the use of other metal derivatives of 
tie sag& in meclkiije, &&, tfu$ of the gold salt of I-thio-j?-~-glucose in the treatment 
of some types of arthritis and in many biochemical studies’. Alkali-metal salts of 
~X_thiok$ioses are u&d fmuently in thioglucoside syntheses”. 
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Te~~-U-ace~l-I~ph~y~e~~~~~-~~u~p~ose (3) was initially 
e&zouned on. tre&ment of teti- &&tyI-B-D-gIucopyranoopyrano9I ZV,NdimethyIdithio- 
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carbamate (3) -with two moiar equivalents of PhenyfmercujcLI) &c&ate -* &fiux-in,o 
methanol, and is envisaged as having teen-formed by way of ffie transition state 2 
(Scheme I). Reaction by Way of a sulphur;mercury:bonde-d compfex which under- 
went solvoIytic attack at C-l would have Ied to a new approach to glycoside synthesis. 
Mercury(II) sulphide was formed concurrently with 3, and examination of the 
mother Iiquors of the reaction yielded diphenyhnereury and t&~henyIniethanoL 
which provide evidence for the presence of phenyl radicak in the reaction. 3n addition, 

S-phenylmercury(iI) NJ%dimethylthiocarbamate (4) was isolated; 4 conceivably 
arose by reaction of phenylmercury(II) acetate with the first by-product, i.e., the 
mixed anhydride (5) of acetic acid and N,Wdimethylthionocarbamic acid. 

OAC MeOH 

1 R’ = Me 

6 R’ = Et 42 
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3R2= H 
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Scheme 1. 

Compound 3 was simiiarly obtained in~high yield from the diethyl compound 6 
and also, again using phenylmercuj(I1) acetate, from 2,3,4,6-tetra-0-acetyf-l-thio- 
@-D-glucose and, further, from the S-ace@ derivative of this compound. In each case, 
the mercury-sulphur association Ied to cleavage of the bond joining the sulphur 
atoms to the groups other than the carbohydrate. In related f&&ion, penta-U-ac&yl- 
I-thio-/3-D-glucopyranose reacts with bromine to give the glucosylsulphenyl bromide’, 
whereas corresponding I-thioglycosides afford the acetyIated glycosyi bromide’. 

@-Diethyla_minophenyl)mercury(II) acetate (prepared in high yield from 
mercury(n) acetate and iV,N-diethyIaniline); on treatment with- compound 1 in 
methanol at room temperature, gave the substituted phenyfmercury(iQthio-com- 
pound 7 in high yield, and it was also obtained snioothly from 2,3,4,6-tetra-U-a&y& 
I-thiO-&D-&.ICOSe under similar conditions. However, when tbqS -reactions were 
repeated in refluxing methanol, i.e., in conditions used for the prepar&ion of corn- 
pound3, a black precipitate formed and bis(tetra-q-acetyl-f -thi&J~D_9ruco~yranosyI)- 
mercury@) 8 was isoIated in good yieId_ This was the first of several reactions noted 
for the diethylamino compound 7 which exbii&d facile mpture of the-&ercury- 
phenyl bond folIowing nucleophibc attack by sulphur at- the ~mercury -atom. this 
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susceptibility has : been noted for related (~,N-di~laminophenyl~mercuryO 
compounds* and represented the reason for preparing compound 7. Compound 8 
was also obtamable in high yield from tetra-O-acetyl-I-thio-8-D-glucopyranose and 
mercury(II) acetate (0.5 mol, equiv.). 

In an effort to prepare tetra-O-acetyl-l-thio-B_D-glucopyranosylmercury(II) 
acetate, the thio sugar and mercury(II) acetate (now in equimolar proportions) were 
again treated in methanol, but none of the anticipated compound was obtained. 
Instead, the dieric species 8 was again isolated (46% yield), and the other carbo- 
hydrate products were identiGed by n.m.r. spectroscopy as methyl a-n-gluco- 
pyranoside tetra-acetate and the corresponding endo- and exe-1,2-(orthoacetates) in 
the ratios 3:2:10. It appears, therefore, that the thioglycosylmercury( acetate is 
unfavoured relative to the di(thioglycosy1)mercm-y compound 8, and also that some 
glycosyl-sulphur bond fission can occur in this series-even in the presence of ester 
groups which are known to inhibit such reactionsxo. In contrast, treatment of 2,3,4,6- 
tetra-O-acetyl-1-thio-@-glucose with mercury(II) chloride in alcohol gives the thio- 
glycosylmercury(II) chloride3, which exemplifies the stability of mercury-chlorine 
bonds relative to mercury-oxygen analogues’“. 

Compounds 3 and 8 are stable in retluxing methanol, can be recrystallised from 
this solvent, and undergo smooth deacetylation and reacetylation. 1-S-Phenyl- 
mercury(II)thio-j?-D-glucopyranose (9), obtained by deacetylation of compound 3, 
can also be recrystallised from methanol, but is unstable in water, undergoing 
disproportionation to give di(l-thio-jI-D-glucopyranosyl)mercury(Il) (10, i.e., the 
product of deacetylation of compound 8) and diphenylmercury (Scheme 21, which can 
be separated efficiently by carrying out the reaction in water-chloroform. Such 
disproportionations of simpler thiomercury compounds are well established’l. 

Ho+Hgph. -- 

Scheme 2. 
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With the intention of seeing whither mer&ry@) su@hkle &@-be Iher&& 
extruded from compound 3, to provide a new route to C-gIycosldes, rhe cdmpoumi 
was heated in refTuxing nitrobenzene, .whe%qon a bkck -precipitate and some 
metaUk mercury were formed. No tetra-O-ace~I-Q-D-~u~pyranosyl~~ne was the 
detected in the products; instead, the only carbohydrate product isolated -was the 
,@-D-ghrcopyranosyI I-thio-/?-D-@ucopyranosideester (l&14%), atid the metier liquors 
were shown by n.m.r. spectroscopy to be a mixture of tetra-O-acetyLl,S-anhydro-n- 
nrabijzo-hex-l-enitoi (12) and its product of thermal rearrangement”, tetrad-acetyl- 
3-deoxJi-e-D-erythro-hex-2-enopyranose (13), in the ratio 1:3 (Scheme 3). 
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Scheme 3. 

Investigation of the reactions undergone by the l-mercco-D-glucose 
compounds 3,7, and 8 with hydrogen sulphide showed that each was converted into 
2,3,4,6-tetra-O-ace@-l-thio-#h-ghcose. This reaction of compound 3 in ethanol 
allows an especially simple and e5cient meaus of obtaining the thio sugar by specitic 
S-deacetylation of the penta-acetyl derivative 14 (Scheme 4), which is obtainable by 
standard means from tetra-O-acetyl-c+D-glucopyranosyl bromide, or directly from 
penta-O-acetyl-p-D-glucopyranose by treatment with thiolacetic acid in the presence 
of boron tri5roride’3. The by-product of the demercuration step was a yellow solid, 
assumed to be dilphenyImercmy( sulphide, which was obtained in 85% yield. 
From 7 and 8, mercury@l) sulphide was produced, together with dieffiylaniiine in the 
case of 7. Again, therefore, the mercury-carbon bond in 7 is more !abile than that in 
the unsubstituted analogue 3, and this accords with the observation that, whereas 
cfialkylaminophenylmercury(II) acetates give mercury(II) sulphideg on treatment 
with hydrogen sulphide, phenyhnercury(II) acetate affords dilphenylme,rury(II)] 
sulphide14. In simiIar fashion, when compound 3 was treated with thiophenol in 
refhrxing methanol, it gave phenyhnercury(II) thiophenate in high yield and 2,3,4,6- 
tetra-U-ace@-I-th.io+D-glucose (n.m.r. and t.1.c. identifkation), whereas the 

PhHgOAc H& 

OAc OAC Q4c 

14 3 

Scheme 4. 
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diet&yhGio compckd 7 gaie mercury@) thiophenate and the digIycosy1 compound 
8, pramably by way of .a mixed 9lycosylthi~phenyltomercury@) intermediate. 
Acetic acid was used to catalyse this latter reaction, after it had been shown to have 
little affect on 3, and to cataiyse the transformation of 7 into the dimer 8 in the absence 
of thiol. 

With excess of thiolacetic acid, compounds 7 and 8 both gave 2,3,4&i-tetra-O- 
ace@-l-thio-&D-glucose in high yield, conceivably by way of tetra-O-acetyl-l-thio- 
8-D-glucopyranosylmer~~~ thioacetate for 7. 

-AL 

Unless otherwise noted, optical rotations were measured for l-5% solutions in 
chloroform. 

Tetra-O-acetyl-I-phenyIme~~~~~~t~zio-B-D-glucopyrmrose (3). - (a) From 

tetra-O-acetyi-&r@ucopyranosyl N,N&nethyldithiocarbamate. The carbamate’ ’ 
(1, 20 g) and phenylmercury(II) acetate (14.9 g, 2.0 mol. equiv.) were heated under 
reflux in methanol (150 ml) for 30 min. The resulting black precipitate was shown by 
X-ray diffraction to be mercury@) sulphide, which has d-spacings of 3.38,2.07, and 
1.76 A (Found: 3.35, 2.06, and 1.76 A). After filtration, 3 crystal&d (9.1 g, 64%) 
and, on recrystallisation from methanol, had m.p. 147-148.5’, [cc]n -85.5’. 

Anal. Calc. for C,,H2,Hg0,S: C, 37.5; H, 3.8; S, 5.0. Found: C, 37.3; H, 3.9; 
s, 5.3. 

Cooling of the mother liquors to -20” gave a crude, white solid (3.9 g, 26%), 
which was pursed on a column of silica gel and recrystallised from methanol to give 
diphenylmercury, m.p. 124-125”; lit.” m-p. Z-124. The n.m.r. spectrum showed 
only aromatic resonances. 

Anal. Calc. for C,sH,,,Hg: C, 40.6; H, 2.8. Found: C, 40.6; H, 2.8. 
Fractionation of the remainder by preparative t.1.c. gave triphenylmethanol, 

m.p. and mixture m-p. 161-162”; lit-l’ m-p. 161-162”: The n.m.r. and infrared 
spectra were identical with those of authentic material. A second component 
crystahised from light petroleum to give S-phenylmercury(II) iV,N-dimethylthio- 
carbamate (Ld), m.p. 74-76”; n.m.r. data: 6 2.99 (6 H, NMes) and 7.23 (5 H, phenyl); 
v_ 1587.cm- ‘. 

Anal. Calc. for C,HIIHgNOS: C, 28.4; H, 2.9; N, 3.7. Found: C, 28.9; H, 3.5; 
N, 3.9. 

(b) Frona terra-O-acetyz_8-D-gglucopyranosyZ N,N-diethyIdithiocarbamate (6). 

The carbamate” (120 g) and phenyhuercury(II) acetate (1.69 g, 2.0 mol. equiv.) 
were heated under refiux in methanol (40 ml) for 30 min. The resulting black pre- 
cipitate was removed by filtration through Celite, and the liquors, on cooling, 
deposited 3 (1.32 g, 82%); after recrystalfisation ( x 2) from methanol, 3 had m-p. 147- 

1480, MD -85”. The n.m.r. and i.r. spectra were identical with those of the product 
from (a). 

(c) From 2,3,~,6-tetrQ-O~ce~~-~-thj~~-~gluwse_ The tbio sugar (1.0 g) in 



warzn ethanol c20 ml) was mixed with @henyhnercuryfEI) acetate. @X15-& Al_p moL 
equiv.) in the same solvent (25 ml). On cooling of the solution to O”f the~thiomercliry 
product 3 (1.34 g, 76%) precipitated. Without recrystalhsation, 3 had m.p:~14~l48”, 

MD -859 and the infrared spectrum was identicaf with that given by the samples 
prepared by methods (a) and (b). 

(d) From ~entffacefyl-Z-tfzi-~-D-glucopyrrmose. The penta-acetate (I. 1 g) 
and pheny~mercury@f) acetate (0.91 g, 1.0 mol. equiv.) were-heated under refmx in 
ethanol (25 ml) for 40 min, and a small amount of yellow precipitate was then 
removed from the hot solution. On cooling, the titrate gave the thiomercury product 3 
(1.30 g, 75%). Recrystallised from methanol, 3 had m.p. and mixture m.p. 147-;149”, 

MD --83", sod gave the same n.m.r. spectrum as the earlier sarirples. 
(e) From Z-p~erzyfmercurythio-D-D-ghcogyranose (9). Compound 9 (0.115 g; 

obtained by deacetylation of the tetra-acetate 3) was treated with acetic anhydride 
(3 ml) in pyridine (3 ml) to give 3 (0.130 g, 84%), which, aftei recrystallisation from 
methanol, had m.p. and mixture m.p. l46-148”, [u]u -85”. 

i~~iethyZaminophenyl)mef~~(ZZ) acetate. - Mercury(H) acetate (15.5 g) in 
water (90 ml) was added to N,N-diethylaniline (8.0 g, 1.1 mol. equiv.) in ethanol 
(20 ml) to give a solution from which separated the arylmercury salt (14.8 g, 74%). 
Recrystahised (x2) from benzene-light petroleum, it had m.p. 103-105”; lit.l’ 
m-p. 105”; and gave a consistent n.m.r. spectrum_ 

Tetra-0-ncetyl-Z-(p-die?hy~aminophenyl) (7)_ 

- (a) -From tetra-0-acetyZ-j?-D-gkuopyrrmosy~ N,N-dimethyZ&/liocarbamate (1). The 
carbamate (1.66 g) and (p-diethylaminophenyi)mercmy(II) acetate (3.0 g, 2.0 mol. 
equiv.) were dissoIved in methanol (50 ml). After the solution had stood at 20” for 
2 h and 0” for 0.5 h, the white product 7 (2.21 g, 85%) was removed in two crops by 
filtration of the black mixture. Recrystalfised from methanol (x 2), 7 had m-p. 150- 
152”, [a]n -886”. 

Anal. Calc. for C24H33HgN0$: C, 40.5; H, 4.7; N, 2.0; S, 4.5. Found: 
C, 40.6; H, 5.0; N, 2.1; S, 4.8. 

(21) From ~,3,=f,6-te?ru-0-acety~-Z-thio-~-D-gh.&xwe. The thibl (5.0 g) and 
ip-diethylaminophenyI)mercury(II) acetate (5.6 g, 1 .O mol. equiv.) were see&rateIy 
dissolved in methanol (100 ml) containing triethylamine (2 ml). The solutions were 
mixed, and 7 (8.65 g, 88%) separated as white pIate1et.s. Recrystallised from methanol, 
7 had m.p. I48-150°, [c& -85”, and gave an infrared spectrum identical with that of 
the product from (a). 

Bis(tetru-O-acefy~-Z-thio-8_D-g~~copyr~osyZ)mer~~y(ZZ) (S). - (u) From 

terra-0-acetyl-8_D-gkopyranosyl N,N-dimethyZ&thfocarbamufe (I). The carbamate 
(I 3.6 g) and (@ethyhzminophenyI)mercury(II) -acetate (12.0 g, 1 .O mol. equiv.) were 
jleated under regux in methanol (150 ml) for 2.5 h. Removal of the solvent gave a 
black syrup which was extracted with ether (200 ml); from the extract, compound 8 
(10.7 g, 77%) was obtained after cooling to - 20”. Recrystallised from methanoi 
(X 3), S had m.p. 95” (difficult to determine because a highly viscous Iiqujd -was 
formed), [E]D - 59”. 
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Anal. CT&_ for C,,H,,HgO,.S,: C, 36.3; H, 4.1. Found: C, 36.0; H, 4.1. 
(b) From 2,3,4,6-tetra-0-acetyM-thio-&D-glucose and Cp-d~ethy~~inophen~~l~- 

mercu&II).acetate~ The thiol (1.0 g) and the mercury compound (0.56 g, 0.5 mol. 
eqniv.) were heated under reflux in methanol (25 ml) containing acetic acid (0.5 ml) 

for 0.5 h. When the solution was then cooled to 0”, compound 8 (0.80 g, 60%) 
precipitated. Recrystallised from methanol, 8 had mp. acd mixture m.p. 95”, [aID 
-60”; the infrared spectrum and melting characteristics were identical with those of 
the compound produced by method (a). 

(c) From 2,3,4,6-tetra-O-acetyl-I-thio$-D-glucose and met-cury(ll) acetate. Hot 
solutions of the thiol (10.0 g) in methanol (50 ml), and mercury@) acetate (4.37 g, 
0.5 mol. equiv.) in methanol (20 ml), were mixed, and a small amount of a dark 
precipi’ate was removed. On cooling the filtrate to O”, compound 8 (10.0 g, 83%) 
crystallised. Recrystallised from methanol, 8 had m.p. 95”, [a], -59”; the melting 
characteristics were identical with those of the earlier sample. 

(6) From di(l-?~~o-B-D-gZucop_v~~osyZ)mercuryfll) (10). Compound 10 (0.165 g; 
obtained by deacetylation of the octa-acetate 8) was treated with acetic anhydride 
(5 ml) in pyri+ine (5 ml) to give 8 (0.195 g, 75%). Recrystallised ‘from methanol, 8 
had m.p. 95q [Or&, - 59”; the infrared spectrum was identical with that of the original 
octa-acetate. 

Reaction of 2,3,4,6-tetra-O-acetyl-I-thio-&D-glucose with mercury(Il) acetate in 
methanol. - (a) In molar ratio 2:1. See (c) above. 

(b) In molar ratio I:I. The thiol (1.5 g) in methanol (50 ml, dry) was slowly 
added to a stirred solution of mercury(n) acetate (1.3 1 g, 1 .O mol. equiv.) in methanol 
(70 ml, dry). A white solid precipitated, and two chromatographically distinguishable 
products were formed. Removal of the solid (0.54 g, which was insoluble in all solvents 
used and was not further studied) and the solvent gave a pale-yellow syrup (1.81 g) 
which was resolved into two components by preparative t.1.c. The Grst (0.89 g, 46%), 
on crystallisation from methanol, gave bis(tetra-O-acetyl-l-thio-/?-D-glucopyranosyl)- 
mercury(II), m.p. 95”, [a]n -59”. The second fraction (0.52 g, 35%) was shown by 
n.m.r. spectroscopy to be a mixture of methyl tetra-O-acetyl-cr-D-glucopyranoside and 
3,4,6-tri-U-acctyl-z-D-glucopyranosyl endo- and exe-l,Z(methyl orthoacetate) in the 
ratios 3:2:10. N.m.r. data: S 1.57, 1.70 (CMe); 3.26, 3.40, 3.42 (OMe); lit. for the 
endo-orthoester’g, 1.57 and 3.46 (CMe, OMe); for the exo-orthoester’g, 1.72 and 3.30 
(CMe, OMe); for the a-glycoside ” 3.42 (OMe); measured for an authentic sample , 

of the cr-glycoside, 3.40 (OMe). The intensities of the resonances were consistent with 
the a.Gignments and the above ratios. 

I-Phenylmercur~~ZI)thio-/3-D-giucopyranose (9). - The tetra-acetate 3 (3.69 g) 
was deacetylated with catalytic amounts of sodium methoxide in methanol; on 
completion of the reaction, the sodium was removed with cationic resin and the 
volume was decreased to 15 XIII. Cooling to 0’ gave 9 (1.45 g, 53%); recrystallised 
from methanol, 9 had m.p. 173-174” (dec.), [a],, -8” (c 1, methanol). 

Anal. Calc. for CXzHIsHgOsS: C, 30.5; H, 3.4; S, 6.8. Found: C, 30.8; H, 3.5; 
s, 6.6% 



~i(~“ihia_8-D~iucopyr~~sy~~n~2r~y(~~ (& - The.. geta-acetate 8 (7.5 g) 

was deacetylated with catalytic amounts of sodium~&thoxide in met&no1 (100 ml). 
When the reaction solution was kept at ti,lO (4.2 g, 88%) crystaIGsed as a whiti= solid. 
Recrysfailised from aqueous methanol, 10 had m-p. l84-187o (dec.), -[aj~ -6” 
(c 5, water)_ 

Anal. Calc. for C,,H22HgQ,oSz: C, 24.4; H, 3.8; -S, 40.9. Found: C, 24.5; 
H, 3.7; S, 11.7, 

Disproporrionation of I-ph2nyhn2rcury(II)ihio-~-D-ghtcojyrtlnose (9). z Corn- 
pound 9 (0.68 g) was shaken with a mixture of water (40 ml) and chloroform (5 ml) 
for 85 h, during which time the solid dissolved_ Further chloroform was then added 
and the phases were separated_ After drying, the chloroform waS removed to give 
diphenylmercury (0.25 g, 97%) which, on recrystalIisation from methanol, had m-p. 
and mixture m-p. 122-124”; lit-l6 m-p. 122-124”. The infrared spectrinn was identical 
with that of an authentic sample. 

Removal of the water from ~tie aqueous phase gave di(I-thio-B-ti-gluco- 
pyranosyqmercury( (10; 0.42 g, 98%); on recrystallisation from aqueous methanol, 
PO had m.p. - 180” (dec.), [I& -5.4” (c 3, water), and was further characterised by 
conversion into the octa-acetate, m.p. 95”, [aID -W. 

Th2mzo~ysis of fetra-O-ac2tyl-l-phenyZ~er~r~~~~~h~o-~-~-~i~copyr~ose. --_ 
Compound 3 (1.46 g) in nitrobenzene (10 ml) was boiled under refiux for 1.25 h, 
causing the formation of a black precipitate and meta@ mercury. The r&rob&Gene 
was remcved under reduced pressure, the black residue was extracted with ethanol, 
and the solution was treated with charcoal. From this solution, ~?-D-~~Ico~JAx~Gs~~ 

l-thio-&z.+ucopyranoside cc&acetate (0.1 I g, 14%) crystal&d_ Recrysta.llised 
from methanol, it had m-p. 174-176”, [a],, -40”; Et_21 m-p. 175-1763 It& -338“. 

And Cab for C28H28018S: C, 48.4; H, 5.5; S, 4.6. Found: C, 48.7; H, 5.3; 
s, 4.5. 

Purification of the mother liquors by chromatography on a colt of silica ~1 

gavi a syrup which was shown by n_m.r_ spectroscopy to be a titnqz (1:3) of tetra- 
Oacetyl-l,5-~,dro-D-ar~~i-hex-I-enitoi [6 6.63 (s, I ET, H-l), 5.56 (g, 1 H, 
J3,4 4 Hz, H-3), 5.25 (m, 1 H, H-4), 4.3 (m, 3 H, H-5,6,6’), 2.10 and 2.15 (12 H, AC); 
lit-l2 6.69 (s, 1 H), 5.62 (d, I H, J4 Hz), 5.26 (m, 1 H), 4.3 (m, 3 H), and 2.1 (12 H)] 
and tetra-O-acetyl-3-deoxy-&D-eryihro-hex-2-enopyrano~e [6 6.40 (s, f H, H-l), 
5.97 (d, 1 H, JJ,a 5 Hz, H-3): 5.30 (m, 1 H, H-4), 4.3 (m, 3 H, H-5,6,6’), 2.10 and 
2.15 (lZH, AC); 1it.l’ 6.44 (s, 1 H); 6.01 (d, I H, J 5.5 Hz); 5.35 (m, 1 IS), 4.3 
(m, 3 py), and 2.1 (12 I-3)1_ 

Th2rpnoZysk of bis(tetra-O-acet3yZ-~-~h~~-~Z~~opyr~osy~~er~~r~. - 

Compound 8 (I,39 g) was heated in boiling nilrobenzene (5 ml) for 5 h, and removal 
of the solvent in vacua then gave a black syrup which .was extracted with et&r. 
Removal of the ether left a red synrp (0.93 g) which ti&s shown by t.1.c. to contain 
severd products. Preparative t.1.c. yielded only one pure product, bis(tetra-O-ace@ 
F-D-gfucopyranosyl) disulphide (0.07 g, 7%), m-p. 142-143”; lit-22 m-p. 142-143”. 
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The melting p&t was undepressed on admixture with an authentic sample; the t.1.c. 
mobility was identical with that of the authentic material. 

i&?a&Om of tefra~-ace~~-~-phe~y~~r~r~~~~~~~o-~-D~~~copy~~ose (3). - 

(a) With hydrogen szdphide. Kydrogeti sulpbide was passed into a solution of 3 (5.0 g) 
in h6t ethanol (60 ml) for 1 h; yellow diEphenylmercury(II)] sulphide (1.95 g, 85% ; 
decomposes on heating) was precipitated and was removed. The filtrate was taken to 
dryness, and the resulting syrup was crystallised from ethanol (20 ml) to give 2,3,4,6- 
tetra-Oiacetyl-I-thio-PD-glucose (2.31 g, 81%). Recrystallised (x 2) from methanol, 
it had m.p. and mixture m.p. 114-115”, [a], +3O; Wz3 m-p. 115”, [c+, +5”. 

(6) WNz thiophenol. A solution of compound 3 (1.0 g) in methanol (25 ml) 
containing thiophenol (3.2 ml, 20 mol. equiv.) was boiled under reiIux for 0.5 h. 
Phenylmercury(JI) thiophenate (0.52 g, 86%) crystallised from the cooled solution as 
white plates with m-p. and mixture m.p. 101-104”; lit.24 m-p. 103.5”; the infrared 
spectrum was identical with that of an authentic sample. Removal of the solvent from 
the mother liquors gave a syrup which contained (n.m.r. spectroscopy and t.1.c.) 
2,3,4,6-tetra-O-acetyl-l-thio-8-D-glucose as the sole carbohydrate component; it 
resisted satisfactory crystallisation because of contaminating phenylmercury(I1) 
thiophenate. 

(c) Wirh acetic acid. A solution of compound 3 (0.43 g) in ethanol (10 ml) and 
acetic acid (2 ml) was boiled under reflux. After 30 h, at least three products had been 
formed @l.c.) and some of 3 remained; 11% of 3 was recovered by direct crystallisa- 
tion from met&no 1. 

Reactiorls of tetra-O-acetyl- I-@-diethylaminopheny&nercury(II)thio-/?-D-gZfico- 
pyranose (7) _ - (a) With hydrogen sulphide. Hydrogen sulphide was passed into a 
solution of compound 7 (2.4 g) in chloroform (50 ml), causing an immediate 
blackening of the solution. After 15 h, the black precipitate (assumed to be mercury- 
(II) sulphide) had settled and the supematant solution was passed through a short 
column of silica gel to give diethylaniline (0.46 g, 98% ; t.1.c. identication), and 
2,3,4,6-tetra-0-acetyl-1-thio-bl_IEglucose (0.80 g, 65%), m-p. 11P117”, [&, +6.5”. 

(b) With thiophenol. A solution of compound 7 (1.0 g) in methanol (25 ml) 
containing acetic acid (0.43 ml) and thiophenoi (0.15 g, 1 mol. equiv.) was boiIed 
under reflux for 20 min. When the solution was cooIed to ZOO, mercury(H) thio- 
phenate crystalfised (0.24 g, 82%) and, after recrystatisaticn from chloroform- 
methanol, had m.p. 149-150”; Iit.2 5 m.p. 150-152”; the infizred spectrum was 
identical with that of authentic material. The filtrate, on cooling to 0”, yielded bis- 
(tetra-O-acetyl-l-thio-~-D-glucopyranosyl)mercury(II) (8; 0.46 g, 71%) which, after 
recrystallisation from methanol (x 2), had m.p. 95”, [LY]~ -65” (infrared and n.m.r. 
spectra identical with those of authentic material). 

(c) With thio?acetic acid. Compound 7 (1.0 g) was dissolved in methanol 
(50 ml) containing thiolacetic acid (0.5 g, 5.0 mol. equiv.); on storage, the solution 
deposited a small amount of a yellow solid. Removal of this and of 40 ml of solvent 
gave a solution from which 2,3,4,6-tetra-0-acetyl-1-thio-/?-D-glucose (0.44 g, 86%) 
crysta3lised. Recrystallised from methanol, it had m.p. 1 X3-119”, [t& +9”. 



zizps?m z22garaQZ3 s bag m,gk 95” &xa&.aej> @.z& -w; -. *. ; 1 -- :: . 

Reacfiom_ of B~~fefa-o-acef~~r-rfiio-~_~~~~*e~~~~~o=~~~~~~~~~~~~ _ 0. -Y 
-aa) WM Iiydrogen su@@Ze. Compound S (I;7irgf i@ ch.lordfoWthanoJ (ioltn& 

1: I) decomposed to give s-black solid, assumedto bemerceCZf) S&&de, on ttitment 
with hydrogen sulphide. Afterthe.mixture had been kept for-15 h;it was passed-down 
a short column of silica gel* and the clear ehrate -W&S taken to dryness fo &ve a residue 
which crystalhsed from methanol to give 2,3,4,~fetra-O-acetyI-f-thio-B-D-gIucose 
(8.94 g, 70%). Recrystalhsed from methanol, -it had m-p. 7+75”, [a]& + 5”; litZ? 
m.p. 75”, [& i-5”; the infrared and n.m.r. spectra were identical with those of an 
authentic sample; this compound is reported to he dimorplm?. 

(6) ETG ZhXacef~c acZ -Compound 8 (1.0 g) in methanol (25 nil) containing 
thio?acetic acid (0.25 ml, 3.3 mol. equiv.) was kept at 20” for- 2 h and a” for -I5 h, 
whereupon 2,3,4,6-tetra-U-acetyl-l-thio-B_D-glucose (034 g) precipitated. A further 
crop (0.33 g, 86% total) was obtained after cooling of the mother liqubrs to -20”. 
Recrystallised from methanol, it had m.p. -73” and then 113-l 14”, [c&, _+ 5”; the 
infrared and n.m.r. spectra were identical with those of an authentic sample. 
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