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Synthesis of Some New D-Gulopyranose Derivatives 
By G. J. F. CHITTENDEN 

(Microbiological Chemistry Research Laboratory, Department of Organic Chemistry, University of Newcastle 
upon Tyne) 

THE oxidation of carbohydrate compounds with 
an isolated secondary hydroxyl group, to the 
corresponding ketone, using dimethyl sulphoxide 
(DMSO) in the presence of acetic anhydride1 or 
phosphorus pentoxide2 has recently received con- 
siderable attenti0n.~-7 The reagent has been found 
to be particularly useful with compounds containing 
labile blocking groups since it is essentially neutral. 
Reduction of the ketone formed from the reaction 
has made i t  possible to obtain some new and 
otherwise difficult to prepare sugar derivatives.4A7 

The chemistry of D-gulose and its derivatives 
have remained relatively unexplored mainly due 

to its, inaccessibility, although a route from 
1,2,5,6-di-O-isopropylidene-~-glucofuranose is now 
available.* A synthesis from a derivative of 
D-galactopyranose is outlined below using these 
oxidising agents. 

Oxidation of 4,6-O-ethylidene- 1,Z-0-isopropyli- 
dene-~-galactopyranose~ with DMSO in the pres- 
ence of either acetic anhydride or phosphorus 
pentoxide yielded 4,6-O-ethylidene- 112-0-isopro- 
pylidene-~-xylo-3-hexulopyranose (11) ; t m.p. 62- 
63O, [a]:’ -47’ (c 0-6 in CHC1,); VC=O 1740 cm.” 
in yields of 44 and 63% respectively. The product 
which crystallized from CCl,-cyclohexane, was 

t All new compounds reported had satisfactory analyses. 
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characterised as the p-nitrophenylhydrazone (III), 
m.p. 188-189"; [a]:' + 466" (c 0.44 in CHC1,). 
It is interesting to note the abnormally high 
positive rotation of (111) compared with the 
relatively small negative rotation of the parent 
keto-compound (11). Reduction of (11) with 
sodium borohydride in ethanol gave 4,6-O-ethyli- 
dene- 1,2-O-isopropylIdene-~-gulopyranose (IV) , 
m.p. 133-134"; [a];' -19" (c 0.64 in CHC1,). 
Reduction of the crude oxidation product, without 
prior isolation of (II) ,  followed by chromatography 
on silica gel in ether, gave (IV) in 58-6576 yield. 
The reduction appeared to be stereospecific as no 
trace of the parent D-galactose compound (I) 
could be found in the crude reduction mixture. 

MeCH ,0-CH, -i)Qy M e C H - 0 9  P - C H ,  

R2 O-CMe, O-CMe, 

(I) R' = OH, R2 = H 
R2 = OH 

(11) x = 0 
(IV) R' = H, 

(VI) R1= H, 

(111) X = N*NH-C,H,*NO, -fi 
(V) R' = 0.CH2-SMe, R2 = H 

R2 = OTS 

The major by-product of the reaction was 4,6-0- 
ethylidene- 1,2-O-isopropylidene-3-O-iiiethylthio- 
methyl-D-galactopyranose (V), b.p. 145--152",/0.5 
mni. ; [a]:' + 15.5" (C 0.84 in CHCI,). Perivatives 
of this type have been isolated from similar 
oxidations.' The u-gulose derivative ( IIT) was 
characterised as its 3-O-toluene-p-sulphonate (VI ) ,  
1ii.p. 138-139" (decornp.); [a];' + 34.6" (c 0-75 
in DPUIF). 

The o-gulo-configuration of (IV) was shown by 
acid hydrolysis and comparison of the product by 
paper chromatography with that from the acid 
hydrolysis of authentic methyl cc-D-gulopyranoside. 
The only products detectable in each case \vet-e 
D-gulose and 1,6-anhydr0-/3-~-gulopyranose. The 
configuration was confirmed by hydrolysis of (LV) 
in 80% acetic acid a t  100" for 3-4 hr. to !-icld 
syrupy 1)-gulose, which was characterised as its 
phenylhydrazone, 1n.p. 141-143", (lit..lo m.y. 
143'). 

The reaction described above provides a reliable 
new route to  derivatives of D-gulopyranose, and 
compares favourably with that mentioned earlier,s 
which also yields several other products. 

We thank Dr. J. G. Buchanan for a sample of 
methyl cc-D-gulopyranoside. 

(Received,  M a y  6th, 1968; Corn. 565.)  

1 J .  D. Albright and L. Goldman, J .  Anzer. Chem. SOC., 1965, 87, 4214. 
I<. Onodera, S. Hirano, and N. Kashimura, J .  Amer. Chem. SOG., 1965, 87, 4651. 
K. Onodera, S. Hirano, and N. Kashimura, Carbohydrate Res., 1968, 6, 276. 
W. Sowa and G. H. S. Thomas, Canad. J .  Chem., 1966,44, 836. 

J. Brimacombe, J. G. H. Bryan, A. Husain, M. Stacey, and M. S. Tolley, Carbohydrate Res., 1967, 3, 317. 
K. James, A. R. Tatchell, and P. K. Ray (in part), J .  Chem. SOC., 1967, 2681. 
W. ;Illeyer Zu Reckendorf, Angew. Chem., 1967,79, 151; Angew. Chem. Interizat. Edn., 1966, 5 ,  967. 
D. H. Ball, J .  Org. Chem., 1966,31, 220. 

5 B. Lindberg and K. N. Slessor, Carbohydrate Res., 1966, 1, 492. 

lo H. S. Isbell, in "Methods in Carbohydrate Chemistry," vol. 1, Academic Press, New York, 1962, p. 135. 


