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Reports from this Laboratory revealed that oxldlzed xanthate (RO&23~OR) 

readrly underwent fragmentation by the actron of base’, heat’, or u v hght3 to provrde 
thtonocarbonate or thto sugar derrvatlves, together wrth other products Cruz4 
reported that stabmty of oxtdatlvely coupled starch xanthate Improved followmg 

0 0 

converston of the xanthate into the monothlocarbonate (RO&&OR) by chlonne 
dioxide Our latest research was undertaken to prepare monothiocarbonate denvatrves 
of 1,2 5,6-dt-CLlsopropyhdene-a-D-glucofuranose and to compare their behavior 
with analogous drthtocarbonate compounds 

Reachon of the sodmm alcoholate of 1,2 5,6-dr-U-tsopropyhdene-a-D-gIuco- 
furanose m ether gave the monothtocarbonate salt (1) 

0 

RONafCOS --3 RO?JSNa 

The 1 r spectrum of the product showed a strong absorpttonat 1600 cm-‘, presumably 
0 

due to-OkNa, but, as expected, the product was unstable and decomposed on 
acldticatlon to the parent sugar 

Oxrdatton of 1 with rodme gave bls(1,2 5,6-dl-O-lsopropyhdene-c-ghrco- 
furanose) 3,3’-]dlthiobls(formate)] (Z), isolated as a whrte sohd and characterized 
by elemental analysts and 1 r spectrum Selective hydrolyses of the 5,6-O-lsopropy- 
hdene group by nuld acid treatment led to the monoacetal 3, which underwent 
rearrangement-fragmentation in presence of pyrldme to 1,2- O-isopropyhdene-a-D- 

*This IS a laboratory of the Northern Marketmg and Nutrltlon Research Dlvlslon, Agncultural 
Research Service, U S Department of Agnculture Mention of firm names or trade products does 
not imply that they are endorsed or recommended by the U S Department of Agnculture over other 
firms or slmllar products not mentioned 
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gIucofuranose, carbonyl sulfide, eIementa1 sulfur, and 1,2-0-lsopropyhdene-a-D-gluco- 
furanose 5,6-carbonate (4) The carbonate was characterized by elemental analysrs 
and by comparrson with an authenttc sample This reactron IS anaiogous to the rear- 
rangement-fragmentation reported earher of bls(l,2- 0-rsopropyhdene-a-D-gluco- 
furanose) 3,3’-[drthrobrs(throformate)] Products from decomposmon of the drthrobls- 
(throformate) derivative were 1,2-O-isopropylidene-a-D-glucofuranose, carbon drsul- 
fide, elemental sulfur, and 1,2-O-isopropyhdene-a-D-glucofuranose 5,6-thtonocarbo- 
natel 

Compound 4 was also prepared from 1 as follows Reactron of methyl rodrde 
wrth 1 gave the correspondmg S-methyl ester, 1,2 5,6-dr-0-rsopropyhdene-3-0- 
[methylthro(carbonyl)]-cr-D-glucofuranose, whtch was characterrzed by elemental 
analysis and 1 r spectrum Selective acrd hydrolyses of the 5,6-0-rsopropyhdene group 
followed by treatment with tnethylamme gave 4 

Compound 2 on heating for 2 h at 180-200” decomposed to a multtcomponent 
rmxture (t 1 c ), but after heatmg at 120” m the presence of pyndme, the nnxture 
showed (t 1 c) one maJor component that was Isolated crystallme and characterized 
as brs(3-deoxy-1,2 5,6-di- O-isopropylidene-cr-D-glucofuranos-3-y1)3,3’-carbonate (5) 
The dtthrobts(throformate)analogue (7) gave, upon heatmg under snmlar con- 
drtrons, onIy a trace amount (t I c ) of a compound havmg the same mobthty as the 
correspondmg 3,3’-thronocarbonate (9) On the other hand, wrth the D-galactose 
analogue, the correspondmg 6,6’-thtonocarbonate was isolated m good yield These 
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decomposltlons are somewhat analogous to thermal decomposmon of rmxed car- 
bomc anhydrldes to their correspondmg esters and symmetrical anhydndesS 

00 0 00 

R;OEOR __$ REOR’+R:O8R+CO, 

Isopropyl phospbte reacted with 2 and with 7 to give the monosulfide denva- 
tlves bls(3-0-carbonyl-1.2 5,6-dl-0-lsopropyhdene-or-D-glucofuranose) monosulfide 
(6) and bls(1,2 5,6-dl-O-lsopropyhdene-a-D-glucofuranose-3-O-t~ocarbonyl) mono- 
sulfide (8) The structure 6 asslgned was consistent with elemental analysis and the 
1 r spectrum, and the structure of 8 was confirmed by comparison with an authentic 
sample Pyrolysis of 6 and 8 gave the carbonate 5.and thlonocarbonate 9, respectively. 

EXPERIMENTAL 

General - Melting points were determmed with a Fisher-Johns apparatus 
and are uncorrected Optlcal rotations were measured m a 1-dm tube with a Rudolph 
polanmeter I r spectra were recorded with a Perkm-Elmer Model 137 spectrometer 
having sliver chlonde optics by using Nujol mulls or films U v spectra were recor- 
ded with a Perkm-Eimer Mode1 202 spectrometer For t 1 c S&a GeI G was used as 
the adsorbent, 9 1 (t)lv) carbon dlsulfide-ethyl acetate as the solvent, and 19.1 (u/u) 
methanol-sulfunc acrd as the spray reagent Trusopropyl phosphate was obtamed 
from Mob11 Chemical Co , R&mond, Vlrgma For reference purposes, 1,2-O- 
rsopropyhdene-cr-D-glucofuranose 5,6-carbonate 6, bls( 1,2 5,6-dr- O-lsopropyhdene-cr- 
D-glucofuranose) 3,3’-dlthlobls(throformate)‘, and bls(1,2 3,4-dl-O-lsopropyhdene-a- 
D-galactopyranose) 6,6’-dlthrobls(tboformate)* were prepared as described pre- 
vlously 

Monothrocarbonate salt of I,2 5,6-dr-0-rsopropyhdene-u-D-glrrcofuranose (1) - 
Metallic sodmm (1,5 g) was added to a solution of 5 g of 1,2 5,6-dl-O-lsopropyhdene- 
a-D-glucofuranose m 50 ml of anhydrous ethyl ether After 12 h at 25” the solution was 
filtered, cooled to 5”, and saturated with carbonyl sulfide After the nuxture had been 
kept for 15 mm, the 1 r spectrum showed strong absorption at 1600 cm-l, presumably 

0 

due to -O&Na Conversion into the monothlocarbonate was not complete, as 
evidenced by absorption for the hydroxyl group As expected, the monothocarbonate 
salt decomposed on acldticatron to give the parent sugar 

Bls (I,2 S,6-dz-0-lsopropyhdene-mm-glucofrrranose) 3,3’-[dzthzobrsCformate)] (2) 

- The monothlocarbonate salt prepared from 5 g of 1,2 5,6-dl-O-lsopropyhdene- 
cr-D-glucofuranose m 50 ml of dlethyl ether was cooled to 5” and crosshnked by the 
action of lodme solution (-0 1 N) that contained crushed ICC After evaporation, 
of the ether, a thm syrup preclpltated, whxh was collected and dissolved m ethanol 
(20 ml) The title compound was precipitated from the ethanol solution by 200 ml of 
water and wds, filtered off, and dned to yield 3.5 g of 2, m p. 54-58”. [or]% -32” 
(c, 1 acetone), ;1,, 1760 cm-’ (C=O); the u v spectrum revealed no major m-mum 
(e 1,000 or more) m the range of 190-390 nm 
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Anal Calc for CZ6H,,01,S, C, 48 9, H, 6 0, S, 10 0 Found C, 49 4, H, 6 3, 
S, 9 8 

2,2 S,d-dr-O-~sopropyl~der~e-3-O-~met~t~~t~~~o(carbo~~y~)~-~-~-g~ucof~~ranose --The 

monothxocarbonate salt obtamed from 5 g of I,2 5,6-di-O-lsopropyhdene-or-D-gIuco- 
furanose III 50 ml of ether was mlxed wrth methyl sulfoxrde (10 ml) and methyl 

lodlde (5 ml) The mixture tuned turbid lmmedlately, and after a few mm, a sohd 
(sodmm lodlde) settled from the soIutIon The mixture was extracted with ether and 
the extract washed wrth water and dried Evaporation of the ether gave a syrup 
that sohdlfied OR standing and crystallized from ethanol-water to yield 3 g of the 
We compound, m p 77-78”, [aJ% -35” (c 3, acetone); 1,,, 1750 cm-l (strong) 

Airal CaIc for C1,HZ20,S C, 50 3, H, 6 6, S, 9 6 Found C, 50 4, H, 6 8, 
s, 9.5. 

I,2-O-lsopt-opyhdene-a-D-ghcofuranose 5,6-carbonate (4) - (A) A solution of 

2 (0 8 g) m glacial acetic acid (40 ml) was diluted with water (10 ml) The mixture was 
kept for 1 h at 45-50” for durmg \%hich time complete hydrolysis of the 5,6-O-ISO- 
propyhdene group was achieved (t I c ) Excess solvent was evaporated at 40-45” 
to gve a thick syrup, which was drssolved m pyrrdme After a few mm, the pyrtdme 
was evaporated to yield a white crystalhne mass that was washed with carbon dtsul- 

fide to remove eIementai sulfur (characterized by elemental analysis) and then washed 
wrth water (25 ml) The resrdue (222 mg) was recrystalhzed from alcohol and rdentr- 
fied as 4 by eIementa1 analysrs and by comparrson wrth an authentrc sample (m p , 

I r and t I c ,) The water extract was evaporated to gve a crystallme product which, 
after recrystalhzatlon from ethyl acetate, gave 150 mg of I ,I- O-lsopropyhdene-a-D- 
glucofuranose, tdenttfied by compartson wtth an authentrc sample (1 r and m p ) 

(B) A solution of I,2 5,6-dl-O-lsopropylldene-3-O-[methylthlo(carbonyl)J-~- 
D-glucofuranose (300 mg) was treated with acetic acid as m part A After evaporation 
of the soIvent, the product was treated with trlethylamme (1 ml) On bemg kept for 
6 h (an obnoxious odor developed), a crystallme product preclpltated, which was 
washed with water and dried, yield 95 mg The product was recrystalhzed from etha- 
nol to pve the title compound, ldentlfied by m p and I r spectrum Previously 4 
had been convementIy prepared m high yield by treatment of 1,2-O-lsopropyhdene- 
cx-D-glucofuranose In methyl sulfoxrde-trrethylamme with O,O’-diethy dlthrobls(thlo 
formate) 

Brs(3-0-carborzyl-I,2 5,6-dt-0-rsopropyhdene-a-D-gfucofirranose) mo~losulj?de (6) 

- To a soIutton of 2 (1 1 g) m dtethyl ether (33 ml), Isopropyl phosphate (630 mg) 
was added dropwise wrth strmn g After 30 mm, excess reagent and solvent were evap- 

orated m a hood to @ve 6 as a colorless syrup which crystalhzed on scratchmg the 
surface of the flask The yield was 650 mg after recrystalhzatlon from ethanol, m p 
12%129”, [a]‘,” -52” (c 1, chloroform), Emu 1740, 1765, and 1810cm-1 (C=O), 
AZ (1765 and 1810 cm-‘) 

AnaZ Calc for C26H38014S C, 51 5, H, 6 3, S, 5 3 Found C, 51 8, H, 6 2, 
s, 53 

Under con&tions simiiar to those used for 2, the thocarbonyl analogue 7 
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reacted with trnsopropyl phosphate to @ve the corresponding xanthoanhydnde 
8 m 70% yield The product (110 mg), which was characterized by comparison with 
an authentic sample, gave on heating for 15 mm at 170” 55 mg of the correspondmg 
known thlonocarbonate (9) 

Brs(3-deoxy-I,2 5,6-dz-O-zsopropyizdene-cc-D-gZzzcofuranos-3-y1)3,3’-carbonate (5) 

- Compound 2 (800 mg) was kept for 30 mm at 120” m the presence of pyrldme 
(0 3 ml) The mixture was cooled and excess pyrldme was evaporated off T 1 c 
showed a maJor component corresponding to 5 together wrth a mmor one that corres- 
ponded to the parent sugar alcohol Crystalhzatlon of the mixture from ethanol-water 
gave 5 (350 mg), characterized by elemental analysis and by comparison with an 
authentic sample (t I c and I r ) 

Previously 5 had been prepared by reaction of 1,2 5,6-di-O-lsopropyhdene-cc-o- 
glucofuranose with phosgene or by oxldatlon of the thmocarbonate analogue of 5 
with lead tetraacetate’ 

Heating 2 m a sealed ampule for 2 h at 180-210” led to a mixture of several 

products, one of which corresponded (t 1 c ) to 5 On the other hand, heatmg 6 (110 mg) 
under slmllar condltlons led to 5 m high yield (90 mg) 

Decomposztzon of dzthzobzs(thzoformates) oj I,2 5,6-dr-0-lsopropyirdene-a-D- 

gluqfuranose and of Z,i’ 3,4-dz-0-zsopropyizdene-a-D-galactopyranose - Heatmg 
bis(l,2 5,6-di-U-lsopropyhdene-a-D- glucofuranose)3,3’-[dlthlobls(thloformate)] (7) 
wlthout pyrldme (up to 200”) or with pyrldme (up to 130’) for 2 h gave a m!xture 
of products that concamed oniy a trace amount of the dlmenc thlonocarbonate 9 
Heating bis(l,2 3,4-di-O-isopropylidene-a-D-galactopyranose) 6,6’-[dlthlobls(thlofor- 
mate)] (270 mg) for 1 h at 190-210” gave the correspondmg thlonocarbonate (45 mg), 
characterized by comparison with an authentic sample (m p , u v , I r , and t 1 c ) 
A higher yield of this thlonocarbonate resulted when the 6,6’-[dlthlobls(thloformate)] 
(1 5 g) was heated for 30 mm at 180” m the presence of pyrldme (0 1 ml) After coohng, 
the product was extracted with 3 ml of acetone (to remove elemental sulfur), and 
the extract was concentrated to a syrup that crystalhzed from alcohol to yield 730 mg 
of the thlonocarbonate Previously, this thlonocarbonate had been prepared by reac- 
tion of thlophosgene with 1,2 3,4-di-O-isopropyhdene-a-D-galactopyranose’ 
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