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Note

A reinvestigation of the reaction of f-maltose octaacetate
with phosphorus pentachlogide
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The reaction of fi-maltose octaacetate (1) with phosphorus pentachloride was
first reported by Brigl and Mistele! to give a crystalline tetrachloro derivative which
was assumed to be 2°,3,3’,4°,6,6’-hexa-0-acetyl-2- O-trichloroacetyimaltosyl chlonde,
but the structure including the configuration at C-1 was not well ascertained
Koeppen? extended this reaction to the preparation of 1,2’,3,3',4’,6,6'-hepta-O-
acetyl-g-maltose (6), however, the 1solation of any intermediary compounds mvolved
in this series of reactions was not described In our previous study?, the reaction of
f-maltotriose hendecaacetate with phosphorus pentachloride gave the expected
2’,2”, 3,3',3",4",6,6’,6"-nona-0-acetyl-2-O-trichloroacetyl-f-maltotriosyl chloride 1n
42% yield, which was then successfully converted into 1,27,2",3,3’,3",4",6,6’,6"-deca-
QO-acetyl-f-maltotriose, and methyl «-and f-maltotriosides, in these preparations, all
the mtermediates were isolated m crystalline form and fully characterized These
results prompted a remvestigation of the reaction of 1 with phosphorus penta-
chlonde
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Treatment of 1 with 5 molar equivalents of phosphorus pentachloride, 1n the
presence of carbon tetrachloride, under reflux for 3h gave a mixture that was
fractionated by column chromatography on sitica gel to afford, in 58% yield, the
crystalline 2-trichloroacetyl, f-chloride derivative 2 having physical constants in good
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agreement with those reported by Brigl and Mistele! The nmr spectrum cf 2
benzene-dg showed a doublet at 74 31 for the anomeric proton with J; , 9.0 Hz,
consistent with a f-D-anomeric configuration. The structure of 2 was corroborated by
anomerization and conversion mto the known fB-heptaacetate? 6 Compound 2 could
not be anomerized with titanium tetrachloride* 1n chloroform, but mversion at C-1
was achieved with tetramethylammomum chloride® in acetomtrile to give the
correspondmg «-chloride 3 1n crystalline form Selective removal of the trichloroacetyl
group of 2 afforded the crystaline f-chloride 4 having a free hydroxyl group at C-2
which was smoothly anomerized with titaninm tetrachlonde to yield the crystalline
e-anomer 5 This compound was also obtained by the ammonolysis of 3 Subsequent
treatment of 5§ with mercuric acetate m acetic acid gave crystalline 6 m overall yields
(based on 1) of 37% and 39% wv:a 3 and 4, respectively, the physical properties of 6
agree with those given by Koeppen? These results not only prove the identity of the
tetrachloro derivatives of maltose 1solated 1n the work of Brigl and Mistele! and n
the present study, but also confirm the structure 2 of this compound.

Previous work? suggested that methyl 2’,3,3',4,6,6’-hexa-Q-acetyl-¢- and S-
maltosides (7 and 8) might be obtained by methanolysis of the - and a-chlorides 4 and
5, respectively Treatment of 4 with methanol in the presence of pyridine and silver
nitrate® gave, 1 83% yield, a crystalline product that was homogeneous on tIc 1
various solvent systems However, the n m r spectrum of the product in benzene-dg
indicated that 1t was a muxture of 7 and 8 1n the ratio 6 1, as deduced from the ratio
of the intensity of the methoxyl proton signals at 7 6 73 () and 7 6 96 () Repeated
recrystallization of the nuxture did not change the ratio of the a- and f-anomers
Furthermore, an attempt to separate 7 from 8, either by column chromatography or
by tlc, falled This 1s 1mn contrast with the result obtamned with methyl
212733 3" 4”7 6,6',6"-nona-O-acetyl-a-maltotrioside® which 1s readily isolated 1n
pure crystalline form from the reaction product with methano! by fractional crystal-
lization Treatment of 5 with methanol under the same conditions furnished, 1n 81%
yield, pure, crystalline 8 which on acetylation gave the known methyl f-maltoside
heptaacetate’ (9) Methanesulfonylation of 8 gave methyl 27,3,3,4,6,6’-hexa-O-
acetyl-2-O-methylsulfonyl-f-maltoside (10) 1n crystalline form

EXPERIMENTAL

General experimental specifications were the same as those described
previously>.

3,6-D1-O-acetyl-4-0-(2,3,4,6-tetra-O-acetyl-a-D-glucopyranosyl)-2-O-trichloro-
acetyl-B-p-glicopyranosyl chloride (2) — The B-octaacetate 1 (15 g) was thoroughly
mixed with phosphorus pentachlonide (23 g, 0 11 mol), and dry carbon tetrachloride
(8 ml) was added The mixture was heated under reflux for 3 h with exclusion of
mossture Tlc (2-1, v/v, benzene—cthyl acetate) showed the presence of one major
and several slower-moving, nmunor products. No starting maternial was detected The
volatile by-products were evaporated under reduced pressure until the bath temper-
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ature had risen to about 60°. The residue was extracted with ether (2 x 250 ml), and
the extracts were successively washed with cold water, aqueous sodium hydrogen
carbonate and water, and dried (MgSO,) The solution was evaporated to a syrup
which was fractionated on a column of silica gel (300 g) with 2 1 (v/v) benzene—ethyl
acetate. The first fractions crystallized from ether to give 2 (9.7 g, 58%), mp 133—
134°, [«]3® +573° (¢ 22, benzene), it ! m p. 132-133°, [«]L5 +58 7° (benzene),
nmr data (benzene-d;). t431(d,1 H, J, , 90 Hz, H-1)

Anal Cale for C,¢H;,Cl,0,, C, 41.18, H,425, Cl, 18 70 Found- C, 41 10;
H, 433, Cl, 18 88

3,6-D1-O-acetyl-4-0-(2,3,4,6-tetra-O-acetyl-a-p-glucopyranosyly-2-O-trichloro-
acetyl-o-D-glucopyranosyl chloride (3) — A solution of 2 (3 4 g) 1n acetonitrile (80 ml)
was stured with tetramethylammonmum chloride (480 mg) overnight at 80°. The
nmuxture was concentrated to a syrup which was extracted with chloroform The
solution was washed with water, dried (Na,S0O,), and evaporated to a syrup which
crystallized from ether to afford 3 (3 g, 88%), mp 124-125°, [«]35 +1421° (c 15,
chloroform), n mr. data (chloroform-d) 368 (d, 1 H, J,,, 3 5Hz, H-1)

Anal Calc for C,;H;,Cl,0,; C, 4118, H, 425, Cl, 18 70. Found. C, 41 05;
H, 438; CL. 1877

3,6-Di-O-acetyl-4-0-(2,3,4,6-tetra-O-acetyl-o-D-glucopyranosyl)- B-p-gluco-
pyranosyl chloride (4) — Compound 2 (4 g) was finely powdered and rapidly dissolved
at 0° mm ether (100 ml) that had been saturated with ammonmia The mixture was
vigorously stirred for 20 mun, and the crystals formed were collected and recrystallized
from ether—cthyl acetate to yield 4 (29 g, 90%), m p 143-144°, [od3° +805° (¢ 11,
benzene); n mr data (benzene-dg)- ©4 29 (d, J;,, 90 Hz, H-1)

Anal Calc for C,,H;3ClO,. C, 4703, H, 543, Cl, 578 Found C, 4690,
H, 556, Cl, 567.

3,6-D1-O-acetyl-4-0-(2,3,4,6-tetra- O-acetyl-a-D-glucopyranosyl)-o-D-gluco -
pyranosyl chloride (5) — (@) Compound 3 (1.1 g) was treated at 0°, as described for 2,
1n ether (25 ml) saturated with ammonia to give 5 (950 mg, 86%), m.p 72-73° (from
ether—ethyl acetate), [«]3® +162 2° (¢ 12, chloroform), nmr data (chloroform-d)
7388 (d,1H, J,,38Hz H-1)

Anal Calc for C,,H;3;ClO,¢ C, 4703, H, 543; Cl, 578 Found C, 4711,
H,536;ClL 589

() Compound 4 (2 g) was treated with titammum tetrachloride (12 ml) m
chloroform (80 ml), according to the procedure of Wolfrom et al 4, to afford 5
(178 g,89%), m p and nuxed m p 72-73 5° (from ether—ethy! acetate), [«]2° + 161 8°
(¢ 10, chloroform), the n mr spectrum was identical with that of the compound
prepared following procedure (@)

1,3,6-Tri-Q-ucetyl-4-0-(2,3,4,6-tetra-O-acetyl-o-bD-glucopyranosyl)-p-p-glico-
pyranose (6) — Compound 5§ (1 g) was treated with a solution of mercuric acetate
(1 2) 1 acetic acid (10 mli) for 5 h at room temperature The solution was diluted with
chloroform, washed with water, dried (Na,S50,), and evaporated to a crystalline mass
which was recrystallized from ethanol to give 6 (1 04 g, 85%), m p. 168-169°, [«}32
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+859°(c1 5, chloroform), it 2 m p 166 5-168 5°, [«]3° +86 7° (c 2 6, chloroform),
nmr data (dimethyl sulfoxide-ds) 7438 (d, 1 H, J, ,_oux 50 Hz, exchangeable
with D,O, OH-2) and 444 (d, 1 H, J,,, 8 0 Hz, H-1)

Treatment of 4 with methanol — A solution of 4 (2 5 g) 1n anhydrous methanol
(60 m!) contaming pyridine (¢ 73 ml) and silver nitrate (762 mg) was boiled for 2 h
under reflux The mixture was filtered and the filtrate was concentrated to dryness
The residue was dissolved 1 chloroform and the solution was washed with water,
dried (Na,S0O,), and evaporated to a syrup which crystallized from ether to give a
crystaline muxture of methyl 3,6-di-O-acetyl-4-0-(2,3,4,6-tetra- O-acetyl-a-D-gluco-
pyranosyl)-«- and p-pD-glucopyranoside (7 and 8) (206g, 83%), mp 81-82°,
[«]28 +141 1° (c 1 S, chloroform), t1c Rp 0 51 (ethyl acctate-benzene 2 1, v/v), the
nmr data (benzene-dg) 7 6 73 (s, OMe of 8) and 6 96 (s, OMe of 7) (ratio of peaks
at 1673 and 7696, 1 6) Six recrystallizations of the mixture from ether did not
change the melting pomnt and the ratio of 7 to 8

Anal Calc for C,sH;,0,, C, 4934, H, 596 Found C, 4925, H, 603

Methyl 3.6-di-O-acetyl-4-0-(2,3,4,6-tetra-O-acetyl-a-D-glucopyranosyl)--D-
glucopyranoside (8). — A solution of § (2 g) in dry methanol (50 ml) containing
pyridine (0 3 mli) and silver mitrate (610 mg) was boiled for 2 h under reflux Isolation,
as just described, and crystallization of the resulting product from ethanol gave 8
(161g,81%), mp 157-158°, [«]3® +85 3° (¢ 1 5, chloroform), n m r data (benzene-
dg) T673 (s, 3 H, OMe)

Anal Cale for C,sH3,0,; C 4934, H 596 Found C 4939, H, 590

Conventional acetylation of 8 (650 mg) with acetic anhydride (7 mi) and
pyridine (8 ml) at room temperature afforded methyl 2,3,6-tri-O-acetyl-4-0-(2,3,4,6-
tetra-O-acetyl-a-D-glucopyranosyl)-B-p-glucopyranoside (9) (612 mg, 88%), m p 131-
132° (from ethanol), [x]3° +53 6° (¢ 28, chloroform), Iit - mp 123-124°, [«]3°
+53 5° (¢ 3 1, chloroform)

Conventional methanesulfonylation of 8 (400 mg) with methanesulfonyl
chloride (0 3 ml) and pyrnidine (3 ml) at 0° gave methyl 3,6-di-O-acetyl-2-O-methyl-
sulfonyl-4- 0-(2,3,4,6-tetra- O-acetyl-¢-D-glucopyranosyl)- f-p-glucopyranoside (10)
(388 mg, 86%), m p 132-133° (from ethanol), [¢]3® +610° (¢ 13, chloroform),
n mr data (chloroform-d) 7645 (s, 3 H OMe) and 6 96 (s 3 H, MeSQ,)

Anal Calc for C,¢H350,,5 C, 4548, H, 558, S, 467 Found C, 4555,
H,549,8S,458
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