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Treatment of dlalkyl dlthloacetals of D- or L-arablnose with 1 mol equlv of 
p-toluenesulfonyf chlonde m pyridme at low temperature gave the 5-p-toluene- 
sulfonate of D- or L-arabmose, whereas slmllar treatment of D-nbose, D-xylose, and 

D-lyxose dlthloacetals gave the 2,Sanhydropentose dlthloacetals’ A direct correlation 
was estabhshed” between the conformation of the pentose dlthoacetals and their 
mode of reactlon Intramolecular cychsatlon of p-toluenesulfonyl derlvatlves of 
D-pentose dlbenzyl &thloacetaIs Ied to the mtroductlon of a sulfur atom Into the 

nng3 4, however, the formatlon of 2 Sanhydro-D-pentose denvatlves was a major 
compermg reactlon Thus paper reports the anomalous formation of 2,5-anhydro-D- 
pentose derivatives drrectly from D-pentose dlbenzyl dIthloacetals 

Zmner et al ’ hake reported the formatIon, m low yield, of 2,5anhydro- 
D-xylose dibenzyl dlthloacetal by treatment of D-xylose dlbenzyl dlthloacetal wjth 
p-toluenesulfonyl chlonde A re-exammatlon, by high-pressure hqmd chromato- 
graphy, of the reactron products of D-xylose (I) and D-nbose (5) dlbenzyl dlthlo- 

acetals with various amounts of p-toluenesulfonyl chloride showed that the respective 
yields of 2,5-anhydro-D-xylose (7) and 2,5anhydro-D-rlbose (13) dlbenzyl dlthlo- 

acetals Increased to - 90% when 2 mol equlv ofp-toluenesulfonyl chlonde were used 

With 1 mol equlv , however, the main product was the unreacted dlthloacetal 1 or 5, 
and the 2,Sanhydro compounds 7 or 13 were obtamed m 3040% yield 
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Treatment of pentose dlbenzyl dlthloacetals tilth 1 mol equlv of mercuric 
chlonde m aqueous acetone unexpectedly gave 2,5_anhydropentose dlbenzyl dltluo- 
acetals Under the same condlhons, however, the correspondmg dlethyl dlthloacetals 
gave no anhydro compounds but mainly unchanged starting material and Isopro- 
pyhdene derivatives of the dltboacetals Treatment of the xylose denvatlve5 1 gave 
25% of the starting matenal 1 and 75% of a mixture of 2,5-anhydro-D-xylose (7) and 
2,5-anhydro-D-lyxose (8) dlbenzyl dltluoacetals m the ratio of 2 3 To estabhsh the 
composition of thts mixture, the acetylated mixture of 7 and 8 was treated with 
mercunc chlonde m neutral methanol to give a mixture of the acetates of 2,5anhydro- 
D-xylose’ (9) and 2,5-anhydro-D-lyxose (10) dlmethyl acetals Compounds 9 and 10 
were prepared, for companson, from D-xylose dlethyl dlthoacetal (2) and D-lyxose 
drethyl drthloaceta16 (17), respectively, by treatment with p-toluenesulfonyl chloride 
followed by reaction of the resultant 2,5-anhydro compounds 11 and 12 with mercuric 
chlonde m neutral methanol 
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Treatment of D-lyxose dlbenzyl dlthloacetal(18) with mercuric chloride gave, m 
80% yield, a mixture of 7 and 8 m the ratio of 1 3 The same treatment of D-ribose 
dlbenzyl dlthloacetal(5) gave mainly unchanged starting material and, m 10% yield, a 
rmxture of 2,5-anhydro-D-nbose dlbenzyl dlthloacetal (13) and probably 2,5-anhydro- 
D-arabmose dlbenzyl chthloatetal (14) m the ratlo of 1 2 Finally, treatment of 
D-arabmose dlbenzyl dlthloacetal (19) with mercuric chloride gave 13 as the only 
2,5-anhydro compound Treatment of acetylated 13 with mercuric chloride m neutral 
methanol gave the O-acetyl denvative of 2,5-anhydro-D-rlbose dlmethyl acetal (15) 
Compound 15 was also prepared, for companson, by treatment of D-ribose dlethyl 
&thloacetal (6) with p-toluenesulfonyl chloride, and treatment of the resultant 
2,5-anhydro-D-nbose &ethyl dlthloacetal (16) with mercutlc chloride m neutral 
methanol 

On treatment with mercunc chloride, hexose dlbenzyl dltl-uoacetals gave no 
2,5-anhydro compounds, the mam products being lsopropyhdene derlvatlves 
D-Mannose dlbenzyl dltboacetal’ (20) gave the starting material and 5,6-O-SO- 
propyhdene-D-mannose dlbenzyl dltioacetal ” ( 21) m the ratlo of 3 7 D-Glucose 
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dtbenzyl dithroacetalg (22) g ave 2,3 5,6-dr-U-isopropyhdene-D-glucose Qbenzyl 
dithtoacetalg (23), benzyl 5,6-O-isopropyhdene-I-thro-a-D-glucofuranosrde (25), 
benzyl I-thro-cc-D-&ucofuranosidexc (26), and 5,6-O-isopropyhdene-D-glucose di- 

benzyl drthioacetal(24) m the ratto of 9 7 2 3 Compound 25 was prepared directly by 
treatment of 26 wrth acetone and anhydrous copper sulfate 
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The formauon of the 2,5-anhydro derivatives by treatment of o-pentose 
drbenzyl dithioacetaIs with mercunc chlonde in acetone is probably caused by an 
acrd-cataIyzed dehydratton between C-2 and C-5 Thts interpretation was confirmed 
by the observatton that treatment of the dnhloacetal 1 under the same reactlon 
condmons wnh hydrochloric acrd mstead of mercuric chlonde gave the anhydro 
compounds 7 and 8 m approxrmately equal amounts 

For the reaction leading to 2,5-anhydndes from dtthroacetals, it has been 
proposed that either dehydratton occurs without passage through an Intermediate 
sulfonrc ester or the mtramoIecuIar displacement of the 5-sulfonate group by O-2 
Dehydratton of dtthtoacetals can occur under different reaction conditions, m the 
hmtted case of pentose dtbenzyl dxtmoacetals, as our results show The second 
reactton IS the more hkely, because we observed that 5-8-p-tolylsulfonyl-D-xylose 
dtethyl dnhtoacetal(3) or the correspondrng dtbenzyl dttmoacetal(4), when dissolved 
in pyrtdme at room temperature, gave the anhydro compounds 7 and 11 rapidly as the 
only products Compounds 3 and 4 were formed, as unstable, crystalhne compounds, 
by treatment of 1.2-0-~sopropyhdeneJ-O-p-tolylsulfonyl-a-D-xyiofuranose (27) with 
ethanethtol and phenyImethanethlo1, respectively, and tnfluoroacetrc acid The n m r 
spectra of 3 and 4 and their acetates were in agreement wrth the structures assrgned 

EYPERIMENTAL 

General met/zo& - Column chromatography was performed on Merck 
Sihca gel (60-200 mesh) N m r spectra were determmed with a Vanan T-60 spec- 
trometer, tetramethylsdane being the tntemal standard G I c analysis was performed 
with a Bendtx Gas Chromatograph 2600, equipped with a column (1 8 m x 2 0 mm) 
contammg 10% EGSS-X on Gas-Chrom P (Apphed Science Labs, State College, PA 
16801) with mtrogen as the carrier gas H&pressure hquid chromatography (h p 1 c ) 
was performed on a column (3 2 x 250 mm) of Lmhrosorb (5 pm Merck) at 160 atm, 
with 973 20 7 hexane-dtchloromethane-2-propanol as ehtent and detection at 254 nm 
wtth an Altex detector 
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Chromatography on s&a gel \ath 1 40 (v/v) methanol-benzene gave the followmg 
3$-dx-0-acetyl denvatlves- 

3,4-Dz-Q-acetyl derzvatzve of 2,5-mhydro-zxrylose dzmethyl acetaI(9) - Yield 
52% ~ [CQ - 14” (c 1 88, chloroform), g 1 c retenuon tune (IgO”, EGSS-X) 9 53 mm 

Anal Calc for C, *HIsO, C, 50 4, H, 6 9 Found C, 50 2, H, 6 9 
3,4-Dz-0-acetyl derzvatzve of Z,Sanhydro-D-iyxose dzmethyl acetal (10) - Yield 

42%) [a]? + 7” (c I 87, chloroform), g 1 c retention tune (190”, EGSS-X) 7 50 mm 
Anal Calc for C, 1H1807 C, 50 4, H, 6 9 Found C, 50 3, H, 6 8 
3,4-Dz-O-ace@ derzvatzves of 2,5-anhydro-D-rzbose dzmethyl acetaZ(15) - Yield 

43% [c&O -39” (c 2 61, chloroform), g I c retention time (190”, EGSS-X) 8 12 mm 
Anal Calc for C1 1 H, *Q7 C, 50 4, H, 6 9 Found C, 50 4, H, 6 8 
3,4- Dz - 0 - acet> I derztatzve of benzyZ .5,6- 0 - zsopropylzdene- I - tJzzo - o1- D -glztco - 

fzztazzoszde (25) - Tboglycosrde 26 (1 0 g), acetone (50 ml), and anhyarous copper 
sulfate (5 0 g) were stn-red ovemlght The reaction nnxture was filtered and the 
filtrate evaporated to a syrup Chromatography on slhca gel with 1 20 (v/v) methanol- 
benzene gave 25 (0 86 g), wbch was acetylated with pyndme and acetlc anhydnde, 
[@Ii” + 156’ (c 1 07, chloroform) 

Asal Calc for CzoHZ607S C, 58 5, H, 6 3 Found C, 58 6, H, 6 3 
5-O-p-Tolylsu~off~~i-D-xylose dzethp’ dzthzoacetal(23) - Compound 27 (3 42 g), 

anhydrous chloroform (20 ml), ethanetbol (5 ml), and tnfluoroacetlc acid (4 ml) were 
kept for 3 h at room temperature The mixture was &luted with chloroform and 
washed with water and sodium hydrogencarbonate solution The chloroform extract 
was dned (sodmm sulfate) and evaporated at room temperature to a syrup that 
crystalhzed from ethyl acetate-hexane (3 0 g), m p 58-59”, [LY]~’ f43” (c 1 IS, 
chloroform) 

5-O-p-T0lyisalfonyI-~-~~ lose dzbenzyl dzthzoacetal(4) - This compound was 
synthesized as described for 3, except that phenylmethanetiol (4 9 g) was used 
instead of ethanethol (2 2 g), m p 68-69”, [oc]i” -54” (c 0 69, chloroform) 

2,5-Anlzydro-D-xyle dzetJzJ?l dztlzzoacetal ajzd dzbenzyl dztJzzoacetaI(11 and 7) - 
Compound 3 or 4 (I 0 g) and pyndme (10 ml) were stirred for 3 h at room temperature 
Acetlc anhydrlde (3 ml) was added and the solution kept overnight The sole products 
formed were the acetates of 11 and 7, respectively, as shown by h p I c and spectral 
analysis 
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