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Note 

Transformation of lactose into its 3-epimer 
4-0-B-D-galacfopyranosyl-D-allopyranose' 
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The monosaccharide allose rarely occurs in Nature’, and has never been 
detected in a naturally occurring oligosaccharide. We have recently described the 
methyl glycoside of 4-O-a-D-glucopyranosyl-/?-D-allopyranose3, the 3-epimer of 
maltose, and also the do-analogue of trehalose, a-D-allopyranosyl or-D-allopyra- 

noside4. In the furtherance of our work on the chemical modification of Iactose’, 
we have synthesised the 3-epimer of lactose, namely, 4-U-/SD-galactopyranosyl-D- 
allose. 

lR=H 3 

2R= %S-b 

OR 

4 R’= OAc.U2= H 
5R’= H.$= OAc 

6R= H 
7R= AC 

*The chemistry of Cellobiose and Lactose: Part V. For Part IV, see Ref. 1. 
**Present address: School of Medicine, University of Southern California, Los Angeles, California 
90033, U. S. A. 
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We have previously reported’ that the selective hexa-O-benzoylation of methyl 
/3-lactoside afforded the 2,6,2’,3’,4’,6’-hexabenzoate 1 in 33% yield. Mesylation of 1 
gave the 3-mesylate 2 in 80% yield, which underwent displacement of the sulphonyloxy 
group when treated with sodium benzoate in hexamethylphosphoric triamide at 80” 
for 3 days. The resulting heptabenzoate 3 was isolated crystalline in 62% yield and 
the aZZo configuration of the “reducing” ring was confirmed by its 220-MHz ‘H- 
n.m.r. spectrum (Table I). In particular, the H-l resonance for 3 was 0.41 p-p-m. to 
low field of that for the 3-mesylate 2, indicating’ the presence of an axial electro- 
negative group at C-3. The allo configuration was further confirmed by the appearance 
of H-3 as a narrow triplet with splittings of 3 Hz, and H-2 and H-4 as double doublets 
(Table I)_ 

Acctolysis of the heptabenzoate 3 with 1% sulphuric acid in acetic anhydride 
afforded a mixture of four components as indicated by t.1.c. The two faster-moving 

TABLE I 

FIRST-ORDER 'H-N.M.R. P ARAMETERSAT 220 MHz(r AND Hz) 

c0??1p0unci 2 3 4 
Soluent G& Cd, CDCi3 

5 7 
CDCr, CDCi3 

H-l 
H-2 
H-3 
H-4 
H-5 
H-6a 
H-c% 
H-l ’ 
H-2’ 
H-3 ’ 
H-4’ 
H-5’ 
H-6’a 
H-6’b 
OMe 
OMs 
Xl.2 
J2.3 
J3.4 
J 4.s 
J 5.c5n 

Js.6b 

&n.cib 
Jl.2. 
J 2’.3’ 
J3e.4. 
J 4’.3’ 
JS*.S*a 
J3’.6’b 

J6%6'b 

6.09 (d) 
4.47 (dd) 
4.93 (t) 
6.01 (t) 

~5.36-6.2 

5.22 (d) 
3.76 (dd) 
4.41 (dd) 
4.10 (d) 
6.43 (t) 

> 
~5.36-6.2 

6.96 (s) 

7.03 (s) 
8.2 
9.6 
9.6 

8 
10 

3.6 
-1 

6 
7 

5.68 (d) 
4.30 (dd) 
3.53 (t) 
5.96 (dd) 

-5.65 (m) 
5.13 (dd) 
5.32 (dd) 
5.01 (d) 
3.80 (t) 
4.37 (dd) 
3.77 (m) 
6.22 (t) 
5.44 (dd) 
5.82 (dd) 
6.83 (s) 

8.2 
3 

Ii 
2.2 
6 

12 
8 
9 

-4.4 
-7 

12.4 

3.75 (d) 
4.68 (dd) 
3.58 (t) 

> 5.3-5.9 

4.95 (d) 
4.33 (dd) 
4.47 (dd) 
4.12 (d) 

> 
-5.3-5.9 

OAc 8.0 (s) 
8.4 
3.6 
3.6 

lZ.4 
3.6 

-1 

3.63 (d) 4.03 (d) 
4.68 (t) 5.16 (dd) 
3.65 (t) 4.16 (t) 

6.18 (dd) 
5.82 (m) 

5.35-5.9 5.62-6.23 

4.98 (d) 5.44 (d) 
4.37 (q) 4.83 (4) 
4.53 (dd) 5.01 (dd) 
4.16 (d) 4.65 (d) 

1 
5.35-5.9 (m) 

> 
5.62-6.23 

OAc 8.0 (s) 
4 9 
4 3 
4 3 

8 
10.8 

3.6 4 
-1 -1 
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products, namely two slow-moving (major) and two fast-moving (minor) components. 
The mixture was poured into ice-water, and the precipitated solid was atered off, 
and washed well with water and then with a little ethanol (4-5 ml). 

Fractionation by dry-column chromatography6 on silica gel, using dichloro- 
methane-ethyl acetate (5O:l) as eluant, Erst gave a small amount of a mixture of 
the two minor components which could not be purified and was discarded. Later 
fractions contained the faster-moving, major component which crystallised from 
chloroform-light petroleum to give I-O-acetyl-2,3,6-tri-&benzoyl40-(2,3,4,6- 
tetra-~-benzoyl-/?-D-galactopyranosyl)-/?-D-a~opyranose (4; 0.42 g, 21%), m.p. 
113-116”, [a]n +33” (c 1, chloroform) (Found: C, 67.8; H, 4.42. C63H52019 talc.: 
C, 68.0; H, 4.67%). 

Subsequent fractions contained both major components and were concentrated 
to dryness to give material (0.15 g, 7%) which was used for de-esterification (see 
below). Later fractions contained the slower-moving, major component which 
crystallised from chloroform-light petroleum to give I-0-acetyl-2,3,6-tri-U-benzoyl- 
P0-(2,3,4,6-tetra-O-benzoyl-~-D-galactopyranosyl)-a-D-allop~anose (5) as a white, 
microcrystalline powder (0.18 g, 9%), m.p. 117-122”, [aID +51” (c 1, chloroform) 
(Found: C, 67.75; H, 4.51. CesH,,O,, talc.: C, 68.0; H, 4.67%). 

4-O-jl-D-Galactopyranosyl-D-alIose (6). - The mixed fraction described above 
(0.15 g) was dissolved in methanol (8 ml), freshly prepared 0.4~ methanolic sodium 
methoxide (OS-l.0 ml) was added (PH -IO), and the mixture was stirred at room 
temperature for 2 days. T.1.c. (methanol-ethyl acetate-water, 2:3:3) then showed 
one product, and the mixture was neutralized with Amberlite IR-120 (H+) resin and 
concentrated. The residue was crystallised from aqueous ethanol to give the disac- 
charide 6 (75 mg, 50%), m-p. 210-212”, [a]u +49” (3 min) + + 50.2” (30 min, constant 
value) (c 1, water) (Found: C, 42.1; H, 6.20. C,,H,,O,, talc.: C, 42.1; H, 6.43%). 

Acetylation of 6 with acetic anhydride-pyridine gave the o&a-acetate 7 as 
white needles (70%), m.p. 104-106” (from ethanol), [a],, + 13” (c 1, chloroform) 
(Found: C, 49.5; H, 5.4. C,sH,,O,, talc.: C, 49.55; H, 5.6%). 
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