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In previous reports, we have described thermal allyhc-rearrangement reactions 
undergone by 2,3-dldeoxy-hex-2-enopyranosldes possessmg azldodeoxy-2, deoxy- 
thlocyanato-‘, and vmyl ether3 functions at C-4 Suprafaclal [3,3]-slgmatroplc 
rearrangements led stereospeclfically to 3,4-dldeoxy-hex-3-enopyranosldes with azldo- 
deoxy-, deoxylsothlocyanato-, and deoxy-C-formylmethyl groups at C-2, respec- 
tively The 2,3-unsaturated starting materials with the thee configuration, I e , 

those possessmg quasz-axial mlgratmg groups, reacted umformly faster than the 

erythro analogues By this means, N-bonded functlonal groups, which were convertible 
into blochemlcally Important IV-acetylammo-groups, and 2-carbon branch-chams 
could be introduced at C-2 We now report an analogous mtroductlon of a sulphur- 
bonded group at this posltlon 

Allyhc thlonoacyl ester?, thlonocarbonates’, and (alkylthlo)thlonocarbonyl 
esters (xanthates)6 would be expected to permit transmission of oxygen-bonded 

functlonahty from C-4 of hex-2-enopyranoslde denvatlves to sulphur-bonded 
functlonahty at C-2 of hex-3-enopyranosyi analogues, and the last type of derlvatlve 
has been taken to exemphfy this pnnclple 

The dlxanthates 1 and 2 were prepared from ethyl 2,3-dldeoxy-a-D-erythro- 

and -rlzreo-hex-2-enopyranoslde, respectively, and on heatmg m solution they gave 
erythro- and ihreo-3,4-unsaturated-Z(methylthlo)carbonylthlo compounds 3 and 4, 
respectively, as mam products The allyhc, secondary ester protons (H-2) m com- 

pounds 3 and 4 resonated at substantially bgher fields than did the correspondmg 
allylrc protons (H-4) of the startmg materials (Table I), which Indicates that (methyl- 
tbo)thlocarbonyl to (methylthlo)carbonylthlo group rearrangement had occurred’ 
The occurrence of allyhc rearrangements IS established by the finding m the mass 
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spectrum of compound I of an Ion w~tb nzje 204 denved by retrcdremc loss of the 
C-&C-6 fragment QHC CH,OCS,Me, and m the spectrum of the rearranged 
product 3 an Ion with m/e 280 denved by analogous loss of ethyl formate’ Important 
confirmatory evidence was obtamed from the J1,2 values’ (Table I), and the findmg 
that the stgns of the optlcal rotations of the products were opposite to those of the 
corresponding starting esters’ 3 

12 

TABLE I 

N hf R DATA FOR COMPOUNDS 1-d 

Compound Chemrcal shafts (6, CHCia, Cot~plrng constcznt 
Jr z W3 

H-I H-2 H-3 H-4 H-S H-6,6’ 

1 5 08 5 99 5 99 6 25 45 47 15 
2 5 20 6 25 6 25 6 02 4 82 47 25 
3 500 46 5 75 5 75 46 47 35 
4 so5 422 600 600 473 47 <I 

Whereas the rll +-product 4 appeared to be formed speafically, a second 
compound accompamed 3 m the products of thermolysls of the erythro-rllxanthate (1) 
By elemental analyas, It was concIuded to have lost carbon oxysulpbde, as xanthates 
are known to do9, because an S,l loss of tbs kind would be expected to occur with 
retentron of configuration, and because the product had the opposite sign of rotation 
from compound II, it IS believed to have a 3,4-ldeoxy-2-ho-D-erytlrro-hex-3- 

enopyranoslde structure. As the H-6,6’ resonances were 0 88 p p m upfield relative 
to those of the startmg matenal, 11 was concluded that the pnmary ester had also 
tindergone change The mmpound was not further investigated 

EXPERIMENTAL 

EtJlyJ 2,3-drdeoxy-4,6-d~-O-[(metJz_~Zthzo)thzoCo~yZ~-a-D-eryth-2- 
enopyrauosrde (1). - Ethyl 2,3-drdeoxy-cr-D-eryihro-hex-2-enopyranos~de10 (2 0 g) 
was heated m toluene (15 ml) at 40” for 6 h m the presence of sodmm powder (1 5 g) 
Dlethyl ether (100 ml) was then added and the rmxture was heated under reflux for a 
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further I h After coohng, the ether suspension was decanted, carbon dlsulphlde 
(20 ml) was added, and heating under reAux was contmued for 6 h and then for a 
further 2 h after methyl lodlde (20 ml) had been added Removal of the preclpltated 
sodium lodlde and the solvent gave a yellow syrup wluch, after chromatcgraphy on a 

column of slhca gel, afforded the syrupy dlester 1 (2 0 g, 50%), [sl]o + 146” (c 1, 
chloroform) The n m r spectrum was consistent with the asslgned structure 

Atznl Calc for C,,H,,O,S, C, 40 7, H, 5 1, S, 36 2 Found C, 41 7, H, 5 1, 
S, 36 3 

Etfzyl 3,4-dldeoq-2-S-[(metl?ylthlo)carborzyI]-6-O-[{ Inet~~~~ithlo)thlocarbo~~~~l]-2- 

thzo-x-D-erythro-hex-3-et~opyrmlosuk (3) -The dlxanthate l(0 2g) was heated at 140” 
for 2 h m N,N-dlmethylformamlde to gve two products (t 1 c analysis) which were 
separated on a column of slhca gel The more mobile component, crystallrsed from 
ethanol, was 3 (75 mg, 37 %), m p 65”, [a],, - 100” (c 1, chloroform) 

Anal Found C,406,H,5 1,s 357 
The less moblle fraction (50 mg, 2.5%) drd not crystalhse and had [& - 130” 

(c 1, chloroform) 
Anal Calc for C,,H,.O,S, C, 45 0, H, 6 1 S, 32 7% Found C, 45 6, 

H,63,S,300 
Etlzyl 2,3-drdeoxy-4,6-d~-O-[(r~retl~~lth~o)thlocat bon\ I]-rr-I>-threo-heu-2-e?zopJ t a- 

nonde (2) - The three-dlol’ * (0 2 g, prepared from the 6-benzoate3) was con- 
verted, as described above for 1, Into the dlxanthate 2 (0 32 g, SO%), which was 
Isolated directly It had m p 57-58”, [oc]o - 202’ (c 1, chloroform) 

Anal Calc for CIZH,,O,S, C, 40 7 H, 5 1, S, 36 2 Found C, 40 6, H, 4 9, 
s, 35 9 

Etfzl 1 3,4-dmdeoxl-2 -S-[(nwtl~ylthzo)carbonyl]- 6 -O-[(me t/zJ ithro) thlocarbotzyi] -2- 

thro*-D-threo-hex-3-enopvranosrde (4) - The three-dlxanthate (0 1 g) was heated 
m toluene (5 ml) at 100” for 1 h, after which no change could be detected by t 1 c 
However, on removal of the solvent, a syrup was obtained which was shown by n m r 
spectroscopy to be the pure, rearranged ester 4, [crlD + 50” (c 1, chloroform) 

Anal Found C, 40 8, H, 5 0, S 35 9 
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