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Note 

Cyclic monothioacetals of aldoses: synthesis and desulphuration of 2-poly- 
acetoxyalkyl-1,3-oxathiolan-5-ones and -3,1-benzoxathian-4-ones* 

Research Group for Chemistry of Antibiotics of the Hungarian Academy of Sciences, H-4010 Debrecen 

(Hungary) 

(Received January 31st. 1987; accepted for publication. March 18th. 1987) 

Actithiazic acid (acidomycin, mycobacidin, cinnamonin. thiazolidone anti- 
biotic PA-95, 1) is an acid-stable antibiotic produced by certain streptomycetes (S. 
virginiae, S. acidomyceticus, S. roseochromogenes, and S. lavendulae)1”-3, which is 
active against mycobacteria in vitro because it reduces the synthesis of biotin. From 
the point of view of activity, it is important to have a side chain of optimum length 
bearing the terminal carboxyl group4. The only known carbohydrate derivatives of 
this antibiotic are 6-(thiazolidin-4-on-2-yl)hexanoylhydrazones of D-glucose and D- 

fructoses. 
In order to obtain carbohydrate analogues (2) of 1, mercaptoacetamide was 

reacted with Z&3,4,5,6-penta-O-acetyl-D-galactose (5b). Instead of the expected 
thiazolidinone derivative [2b, R = (CHOAc),CH,OAc], however, a nitrogen-free 
product was obtained. On the basis of elemental analysis data as well as the pre- 
sence of an i.r. band at 1787 cm--’ (indicating a 5-membered lactone ring). the 
1,3-oxathiolan-5-one structure 3b was suggested. It is known that a suitably placed 
hydroxylh or mercapto’.x group may catalyse the cleavage of an N-acyl bond. The 
same product (3b) was obtained from 56 by reaction with mercaptoacetic acid. 
Desulphuration of 3b with Raney nickel gave the expected hexa-O-acetylgalactitol 
(6b). Similarly. the acetylated aldehydo-forms of D- and L-arabinosc. o-glucose, 
and D-mannose (D- and I.-5a, 5c, and 5d) were also transformed into the corre- 
sponding oxathiolanone derivatives (D-3a, L-3a, 3c, and 3d). each of which had a 
characteristic i.r. band at 178M790 cm-‘. The reaction of 2.3,4,5,6-penta-O- 
acetyl-D-mannose (Sd) gave two main products (3d diastereoisomers), as well as a 
minor component (4%) which had the same content of sulphur as 3d, but only an 
ester band (1758-1735 cm-‘) in the 2900-1500 cm’-’ i.r. region. 

Cyclocondensation of 5b with 2-mercaptobenzoic acid gave the diastereo- 
isomeric 3, I-benzoxathian-4-ones (-)- and (+)-4b. The structure assignment was 

*The experimental results of this paper were presented at the National Conference of the Society of 
Hungarian Chemists. P&s. Hungary. August 22-24. 1973. 
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corroborated by des~phuration, which gave 2,3,4,5,6-pens-0-acetyl-l-O-benzoyl- 
D-galactitol (7b). This method may find general application for the preparation of 
compounds of type 7. 

EXPERIMFBTAL 

General method for the preparation of 2-polyacetoxyalkyl-l,IoxathiolanJ- 
ones (3a-d). - A solution of the acetylated aldehydo-aldose @a-d, 3 mmol) in hot 
benzene (20-50 mL) was gently boiled for 15-30 min under a small Vigreux column 
for the azeotropic removal of water; then, after the addition of the mercapto- 
carboxylic acid (3.2 mmol), the heating was continued under nitrogen for 5-7 h. 
The mixture was cooled, and the product was collected and recrystallised. If no 
product separated, the cold mixture was washed with aqueous NaHCO, and water, 
treated with MgSO,, fuller’s earth, and charcoal, and then concentrated (under 
diminished pressure), and the residue was recrystallised. 

For the preparation of L-3a and 3b, -30 min after the addition of mercapto- 

acetic acid, acetic anhydride+benzene (1:2, 15-20 mL) was gradually introduced. 
The product was then isolated as described above. 

2-(D-galacto-Penta-acetoxypentyl)-3,l-benzoxathian-4-one (4b). -Under the 
above conditions, 2-mercaptobenzoic acid (3 mmol) was added to a hot solution of 
Sb (3 mmol) in benzene (20 mL). After further heating (30 min) under nitrogen, 
anhydrous toluene-p-sulphonic acid (5-10 mg) was added. The mixture was heated 
(9 h) and processed, as described above, to give the (-)- and (+)-diastereoisomers 
of 4b (see Table I). 

General method for the desu~h~~~. - Raney nickel (6-g g) was rinsed 
with water and several times with a~ydrous ethanol and then added to a hot solu- 
tion of the monot~oa~t~ (0.4 g) in ~hydrous ethanol (~0 mL). The mixture 
was heated on a water bath for 3-4 h with occasional shaking and then filtered hot, 
the filtrate was treated with charcoal and then concentrated (under diminished pres- 
sure), and the residue was recrystallised (see Table I). 
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