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The reachon of #?-maltose octaacetate (1) with phosphorus pentachlonde was 
first reported by Bngl and Mrstelel to gave a crystalhne tetrachloro denvative which 
was assumed to be 2’,3,3’,4’,6,6’-hexa-O-acetyl-Z-~-tnchloroacety~altosyl chloride, 
but the structure mciudmg the configuratton at C-l was not welI ascertamed 
Koeppen’ extended thrs reaction to the preparation of 1,2’,3,3’,4’,6,6’-hepta-O- 
acetyI+maltose (6)) however, the nolanon of any mtermeQary compounds mvolved 
in thrs senes of reactions was not described In our prevrous study3, the reaction of 
/I-ma&otiose hendecaacetate wrth phosphorus pentachioride gave the expected 
2’,2”, 3,3’,3”,4”,6,6’,6”-nona-O-acetyl-2- O-trmhloroacetyl-JS-maltotnosyl chlonde m 
42% yreld, which was then successfully converted mto 1,2’,2”,3,3’,3”,4”,6,6’,6”-deca- 
U-ace@-p-maltotriose, and methyl cr-and /?-maltotrlosldes, III these preparations, all 
the mtennedrates were Isolated m crystalhne form and fully characterzed These 
results prompted a remvesugatron of the reactron of 1 with phosphorus penta- 
chlonde 
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Treatment of 1 with 5 molar equivalents of phosphorus pentachloride, m the 
presence of carbon tetrachlorrde, under reflux for 3 h gave a nurture that was 
fractronated by column chromatography on srhca gel to afford, in 58% yield, the 
crystalline 2-trrchloroacetyl, B-chloride derivative 2 havmg physical constants in good 
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agreement with those reported by Bngl and Mrstele’ The n m r spectrum cf 2 m 
benzene-ci, showed a doublet at o 4 31 for the anomenc proton with .I1 ,s 9.0 Hz, 
consistent wrth a @-D-anomenc configuration. The structure of 2 was corroborated by 
anomenzatron and conversron mto the known fi-heptaacetate’ 6 Compound 2 could 
not be anomenzed with tltamum tetrachlonde4 m chloroform, but mversron at C-l 
was achieved wrth tetramethyIammomum chlonde5 m acetomtnle to grve the 
correspondmg cu-chlonde 3 In crystalhne form Selective removal of the tnchloroacetyl 
group of 2 afforded the crystallme b-chlonde 4 havmg a free hydroxyl group at C-2 
whtch was smoothly anomenzed with trtamum tetrachlonde to yreld the crystalhne 
cr-anomer 5 Thts compound was also obtained by the ammonolysrs of 3 Subsequent 
treatment of 5 with mercunc acetate m acehc acrd gave crystalhne 6 m overall yields 
(based on 1) of 37% and 39% vza 3 and 4, respectively, the physrcal properttes of 6 
agree with those Bven by Koeppen 2 These results not only prove the Identity of the 
tetrachloro denvatrves of maltose Isolated m the work of Bngl and Mrstele’ and m 
the present study, but also con&m the structure 2 of thrs compound. 

Prevrous work3 suggested that methyl 2’,3,3’,4’,6,6’-hexa-O-acetyl-a- and fi- 
maltosldes (7 and 8) nnght be obtamed by methanolysrs of the /3- and a-chlorides 4 and 
5, respectively Treatment of 4 wrth methanol m the presence of pyndme and srlver 
mtrate6 gave, m 83% yreld, a crystallme product that was homogeneous on t 1 c m 
varrous soIvent systems However, the n m r spectrum of the product m benzene-d, 
mlcated that it was a nuxture of 7 and 8 m the ratlo 6 1, as deduced from the ratlo 
of the mtensrty of the methoxyl proton signals at r 6 73 (p) and r 6 96 (cz) Repeated 
recrystalhzatron of the mrxture drd not change the ratro of the a- and /3-anomers 
Furthermore, an attempt to separate 7 from 8, either by column chromatography or 
by t 1 c , falled Thrs IS m contrast with the result obtamed wrth methyl 
2’,2”,3,3’,3N,4~,6,6’,6”-nona-O-acetyl-cr-malto~oslde3 which IS readrly Isolated m 
pure cry&lime form from the reaction product with methanol by frachonal crystal- 
hzatlon Treatment of 5 W&I methanol under the same condrtrons furmshed, m 8 1% 
yreld, pure, crystalhne 8 wmch on acetylauon gave the known methyl p-maltosrde 
heptaacetate’ (9) Methanesulfonylation of 8 gave methyl 2’,3,3’,4’,6,6’-hexa- O- 
acetyl-2-0-methylsulfonyl-B_maltosrde (10) m crystalhne form 

E?CPERIMFXWAL 

General expenmental spec&atrons were the same as those described 
prevrously3. 

3,6-Dz-O-acery~-4-0-(2,3,4,6-fe~ra-O-ace~yZ-~-D-gZucopyranosy~)-2-O-trzch~oro- 
ace~y~-~-D-g~uco~~r~o~~~ chlorzde (2) - The &octaacetate I (15 g) was thoroughly 
muted wnh phosphorus pentachlonde (23 g, 0 11 mol), and dry carbon tetrachloride 
(8 ml) was added The rmxture was heated under reflux for 3 h wrth exclusxon of 
morsture T I c (2-1, v/v, benzene-ethyl acetate) showed the presence of one major 
and several slower-movmg, mmor products_ No startmg matenal was detected The 
volatile by-products were evaporated under reduced pressure until the bath temper- 
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ature had nsen to about 60”. The residue was extracted with ether (2 x 250 ml), and 
the extracts were successrvely washed with cold water, aqueous sodmm hydrogen 
carbonate and water, and dned (MgSOJ The solution was evaporated to a syrup 
which was fractronated on a column of srhca gel (300 g) wrth 2 1 (v/v) benzene+thyl 
acetate. The f&t fractions crystaked from ether to grve 2 (9.7 g, 58%), m p 133- 

134”, [@ t-57 3” (c 2 2, benzene), ht 1 m p. 132-133”, [a]h5 +58 7” (benzene), 
n m r data (benzene-d,). t 4 31 (d, 1 H, J1 z 9 0 Hz, H-l) 

Anal Calc for C26H,&l,0,, C, 41.18, H, 4 25, Cl, 18 70 Found C, 41 10; 
H, 433, Cl, 18 88 

3,6-Dz-O-acetyZ-4-0-(2,3,4,6-tetra-O-acetyZ-~-~-gZzzcopyranosy~-2-O-trzchZoro- 

acetyi-a-D-gZzzcopyranosyZ chlorzde (3) - A solutron of 2 (3 4 g) m acetomtrrle (80 ml) 
was stn-red with tetramethylammomum cblonde (480 mg) overnight at 80”. The 

rmxture was concentrated to a syrup wmch was extracted wnh chloroform The 
solutron was washed with water, dned (Na,SOJ, and evaporated to a syrup which 
crystalhzed from ether to afford 3 (3 g, 88%), m p 124-125”, [LY]~~ -1-142 1” (c 1 5, 

chloroform), n m r. data (chloroform-d) r 3 68 (d, 1 H, J1,2 3 5 Hz, H-l) 
AnaZ Calc for C,GH,,CI,0,7 C, 41 18, H, 4 25, Cl, 18 70. Found. C, 4105; 

H, 4 38; Cl_ 18 77 
3,6-Dz-O-acetyZ-#-O-(2,3,4,6-tetra-O-acetyZ-a-D-ghcopyranosyl)-~-~-gZuco- 

pyranosyZ chlorzde (4) - Compound 2 (4 g) was lkely powdered and raprdly drssolved 
at 0” m ether (100 ml) that had been saturated with ammoma The nnxture was 
vrgorously strrred for 20 mm, and the crystals formed were collected and recrystalhzed 
from ether-ethyl acetate to yield 4 (2 9 g, 90%), m p 143-144”, [c@ i-80 5” (c 1 1, 
benzene); n m r dam (benzene-de)- z 4 29 (d, Jr,r 9 0 Hz, H-l) 

Anal Calc for C24H33C1016_ C, 4703, H, 543, Cl, 578 Found C,4690, 
H, 5 56, Cl, 5 67. 

3,6-Dz-O-acetyZ-4-0-(2,3,4,6-tetra-O-acetyZ-a-D-gZ~copyr~osyZ)-a-D-gZ~co- 
pyranosyl chZorzde (5) - (a) Compound 3 (1.1 g) was treated at 0”, as descrrbed for 2, 
m ether (25 ml) saturated with ammorua to grve 5 (950 mg, 86%), m-p 72-73” (from 
ether-&y1 acetate), [c@ + 162 2” (c 1 2, chloroform), n m r data (chloroform-d) 
r 3 88 (d, 1 H, J1 2 3 8 Hz, H-l) 

Anal Calc for Cz4H33C1016 C, 4703, H, 543; Cl, 578 Found C, 47 11, 
H, 5 36; Cl, 5 89 

(21) Compound 4 (2 g) was treated with t&unum tetrachlonde (12 ml) m 
chloroform (80 ml), accordmg to the procedure of Wolfrom et al 4, to afford 5 
(1 78 g, 89%), m p and mrxed m p 72-73 5” (from ether-ethyl acetate), [ct];’ + 161 8” 
(c 10, chloroform), the n m r spectrum was identrcal with that of the compound 
prepared followmg procedure (a) 

~,3,6-Trz-~-ucefy~-4-0-(2,3,4,6-tetra-O-acetyZ-a-D-gZucopyranosyZ)-~-o-gZuco- 
pjranose (6) - Compound 5 (1 g) was treated wrth a solution of mercuric acetate 

(1 g) m acetrc acrd (10 ml) for 5 h at room temperature The solution was dxluted with 
chloroform, washed with water, dried (Na,SO,), and evaporated to a crystalbne mass 
which was recrystallized from ethanol to grve 6 (1 04 g, 85%), m p. 168-169”, [ti]kz 
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+85 9” (c 1 5, chloroform), ht 2 m p 166 5-168 5”, [c@’ +86 7” (c 2 6, chloroform), 
n m r data (dlmethyl suifoxlde-d,) r 4 38 (d, 1 H, J2 2_-OH 5 0 Hz, exchangeable 
wrth D,O, OH-2) and 4 44 (d, 1 H, J1,2 8 0 Hz, H-l) 

Treatment of 4 with methanol - A solutron of 4 (2 5 g) 111 anhydrous methanol 
(60 ml) contammg pyndme (0 73 mi) and silver mtrate (762 mg) was borled for 2 h 
under refiux The mixture was filtered and the filtrate was concentrated to dryness 
The resrdue was drssolved m chloroform and the solutron was washed with water, 
dned (Na$O,), and evaporated to a syrup which crystallized from ether to grve a 
crystaihne nuxture of methyl 3,6-d~-O-acetyl-4-U-(2,3,4,6-tetra-U-acetyl-a-D-gluco- 
pyranosyl)-a- and B-D-glucopyranosrde (7 and 8) (2 06 g, 83%), m p 81-82”, 
[a]:* -I- 141 1” (c 1 5, chloroform), t 1 c RF 0 51 (ethyl acetate-benzene 2 1, v/v), the 
n m r data (benzene-d,) 7 6 73 (s, OMe of 8) and 6 96 (s, OMe of 7) (ratro of peaks 
at r 6 73 and o 6 96, 1 6) Six recrystaihzatrons of the mrxture from ether drd not 
change the meltmg pomt and the ratro of 7 to 8 

Anai Calc for C25H36017 C, 49 34, H, 5 96 Found C, 49 25, H, 6 03 
Methyl 3,6-dz-O-acefyZ-4-0-(2,3,4,6-tetra-O-acetyl-cc-D-glucopyra~zosyl)-~-D- 

glucopyranoszde (8). - A solutron of 5 (2 g) m dry methanol (50 mi) contammg 
pyrrdme (0 3 ml) and srlver mtrate (610 mg) was boiled for 2 h under reflux Isolatron, 
as gust described,, and crystaihzatron of the resuitmg product from ethanol gave 8 
(1 61 g, 81%), m p 157-158”, [a]g3 +85 3” (c 1 5, chloroform), n m r data (benzene- 
ds) ‘I: 6 73 (s, 3 H, OMe) 

AnaZ Calc for C,,H,,O, 7 C 4934,H 596 Found C 4939,H,590 
Conventronai acetylatron of 8 (650 mg) with acetic anhydrrde (7 ml) and 

pyrldme (8 ml) at room temperature afforded methyl 2,3,6-tn-O-acetyl-4-0-(2,3,4,6- 
tetra-O-acetyi-oc-D-giucopyranosqi)-8-D-giucopyranoside (9) (612 mg, 88%), m p 13L 
132” (from ethanol), [a]:’ +53 6” (c 2 8, chloroform), lit ‘- m p 123-124”, [a];’ 
+ 53 5” (c 3 1, chloroform) 

Conventronal methanesulfonylatron of 8 (400 mg) wrth methanesulfonyl 
chionde (0 3 mi) and pyndme (3 _mi) at 0” gave methyl 3,6-dr-O-acetyl-ZO-methyl- 
suifonyl-4- 0-(2,3,4,6-tetra- O-acetyl-a-D-gh.rcopyranosyl)-B_D-glucopyranoside (X0) 
(388 mg, 86%), m p 132-133” (from ethanol), [ali +61 0” (c 1 3, chloroform), 
II m r data (chloroform-d) 7 6 45 (s, 3 H OMe) and 6 96 (s 3 H, MeS02) 

Anal Calc for C,,H,,O,,S C, 45 48, H, 5 58, S, 4 67 Found C, 45 55, 
H, 5 49, S, 4 58 
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