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Many methods for chemical deacylation have been proposed’. Although 
there are many reports on stereospecijic enzyme-mediated deacylations of non- 
carbohydrates, the reactions of acylated monosaccharides have been limited only 
to regiospecific transformations - * 8. There has been no report on comparative 
deacetylations of monosaccharide derivatives using different enzymes. Carbo- 
hydrate secondary acetates have been deacetylated enzymically only by chance*3’, 
and no stereochemical dependencies were established. Recent publications2-8 on 
enzymic transformations of carbohydrates prompted the present report. 

Deacetylation of a-acetoxylactones is difficult. Attempted chemical deacetyl- 
ation of 5-O-acetyl-1,2-O-isopropylidene-cu-D-glucofuranurono-6,3-lactone (1) 
under various conditions resulted in appreciable destruction and only relatively 
poor yields of 1,2-O-isopropylidene-c~-~-glucofuranurono-6,3-lactone (2) were ob- 
tained. The lipase from Aspergihs sp., AP6, however, effected 94% deacetylation 
within 3 h, whereas that from Pseudomonas sp. (P) (Amano) effected 30% de- 
acetylation after 3 h and 84% after 30 h. The lipase from Cundidu cylindraceu 
(CC), porcine pancreatic lipase (PPL), pig-liver esterase (PLE), cu-chymotrypsin 
(CT), and lyophilised yeast (Saccharomyces cerevisiae Hansen) (LY)g had no effect 
on 1. 

In order to determine their stereochemical requirements, 5-O-acetyl-1,2-0- 
isopropylidene-j3-L-idofuranurono-6,3-lactone (3), the C-5 epimer of 1, was treated 
with these enzymes under the same conditions; 3 can be obtained easily by partial 
epimerisation of 1 with pyridine-waterlo, acetylation of 1,2-0-isopropylidene-@_- 

idofuranurono-6,3-lactone (4), or nucleophilic displacements starting from suitable 
gluco precursors Il. CC, PPL, PLE, P, LY, and CT effected 80-85% conversion of 
3 into 4, but AP6 was inactive. When a mixture of 1 and 3 was treated with AP6, 
81% of 2 was obtained and 97% of 3 was recovered. The stereochemical require- 
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ments for P arc low since both 1 md 3 are dcacetylated. On the other hand. treat- 

rnent of ;I mixture of 1 and 3 with CC. PLE. PPL, LY. or (“I’ selectively saponified 

the latter and gave 73--78% of 2. I’hcrefore. 3 can bc obtained conveniently by 

trc>iiting the ccluilibriun~ mixture, forrned by the epimerisation of 1, with Al% 

foll0~Vcrl !I! extraction :~ntl rccrystallisation, thcrcby avoiding tedious chromatog- 

rq’h)‘. 

Wherc;tis tht: chemiciil deacetylation of 3-O-acctyl-3.(~-;~nhydro-5-(l- 

~thor;\?c;irhvnvl-r>-glucnno- I .il-lactone {5) gave moderate yields, treatment with 

r’iM~!l’lC5 [Cc’. Pl..I_, P. +,I%) effcctcd complete saponification within -! h to give 

3.h-i~r;i~~dro-~-~~-~~t~~(~~yc~~~-b(~rlyI-~~-~l~~con~)-I .il-lactonr (6). Ikilcctglation with 

1-k. rcquircd 15 h. CT rccluircd IO h, and PI_E WZIS inactive. 

‘l‘>~pic:lll~. ;I xuhpcnsion 01 starting compound ( I g) in (t. 1~ phosphate buffer 

(pH 7. 50 ml.) was treated with the enzyme (~3 f: I..‘; g of 1-Y): CC’. PLE. PPL, 

anti (“I :trt: avuiktblc frtlrn Sigma (F.R.G.). and f’ and AP6 from AMANO Phar- 

muccuticul (.lapan). ‘Ilie mixture was stirred vigorously and the pti was kept at 7.0 

by the :~ddition of M NaC’)H. After completion of the reaction (t.l.c.), the mixture 

WIS cxtrnctcri scvcrat tirnrs with cthvt acetate. the extracts u’crc ct)mhined. dried 

! N:~~SC~~,I. :~ntf conct‘ntr;.rkbc!. and the rcsiduc was rccryst:illised or subjected to 

c~~lumn chrnmatogt-aph) 

I .Z.~-~.ri-C)-~tcet\il-~~-,,-~luc~,furanur~,n~,-~,~-lact~,ne (7) L was partially 
saponrfied 1,~ .4Ph alter h h. ;lnd compktely after 24 h. 1-Y &Yectcd little deacctyla- 

tion.. arid C’C. PPI.. PLE. P, and CT were inactive. 2.3,.5.h-Tetra-O-acet!ll-1,- 

gitl;.t<!i!n(.,- 1 ,-k-lnctonc (Xl X\;IS non-selcctivcly deacctylatcd with CC. PPL. PLE. P. 

(“I‘. ix 1-Y during 7 h but was ;I non-substrate for AP6. ~.3,j.h-7’ctra-0-a~~t~l-t.- 

!raannono- 1 .Glactone (9) was non-sclectivcly and completely deacctyiatcd within 6 
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h by CC, P, and AP6. The reactions with PPL, PLE, and CT were slower but were 
also non-selective. The deacetylated lactones were obtained in moderate yields and 
the purification required chromatography. 
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