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Note

Synthesis of p-trifiuoroacetamidophenyl 4-O-a-D-glucopyranosyl-a-L-rham-
nopyranoside*
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The synthesis of the title disaccharide derivative, which contains a unit suita-
ble, after deacylation, for attachment to proteins!, is described as part of our pro-
gramme on artificial antigens useful for the improved diagnosis of disease caused
by infections with Shigella flexneri bacteria®. The disaccharide fragment corres-
ponds 1o the Shigella flexneri O-antigenic determinant IT*.

2,3.4,6-Tetra-O-benzyl-a-D-glucopyranosyl bromide* (1) was condensed
with p-nitrophenyl 2,3-O-isopropylidene-a-r-rhamnopyranoside (2) under halide-
assistance conditions® to give the disaccharide derivative 3. The nitro group of 3
was converted into a trifluoroacetamido group, and the resulting compound 4 was
deblocked to give the title compound 5 in a total yield of 34% from 2.
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*Disaccharides Related to Shigella flexneri O-Antigens, Part 111 For Part IT, see ref. 2
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General methods. - These were the same as those previously reported”.
N.m.r. spectra ('H and '*C) were recorded for all compounds. and accorded with
the postulated structures. Only selected data are reported: ' 'C-chemical shifts refer
to proton-decoupled spectra. and “C C-H coupling-constants to undecoupled
spectra.

p-Nitrophenyl 2,3-O-isopropylidene-a-1-rhamnopyranoside (1), -— A mix-
ture of p-nitrophenyl a-L-rhamnopyranoside” ™ (5.60 g). dried Dowex 50 (F™)
resin. 2,2-dimethoxypropane (50 mL). and dried acetone (160 mL)Y was stirred at
0° tor 5 h. Filtration through calcium oxide and concentration gave u crude material
that crystallised from light petrolcum, to vield 3(5.69 g, 897 ). m.p. 107-108°_ [a |5
~ 128" (¢ 1.1, chloroform}. N.m.r. data (CDCl5): "H. 8 1.24 (d. 3 H. 5, S.9 Hz,
H-6).1.42 and 1.59 (2 5. cach 3 H., CMe,). and 5.84 (d. [ FT.J, , 0 6 Hz. H-1): C,
8 17.2(C-6).24.2 and 27 9 (CMes). and 953 (C- 1),

Anaf. Cale. for C ) H,,NO-: C, 535.4: H, S.89: N. 3 30. Found: €, 55.2: H,
S.94.N. 424

p-Nitrophenyl  2,3-O-isopropylidene-4-O-(2,3 4, 6-tetra-O-benzyl-a-D-glico-
pyranosyl)-c-L-rhamnopyranoside (3). -— Guscous hyvdrogen bromide was passed
through a stirred solution of 2.3.4.6-tetra-O-benzyl-1-0-p-nitrobe nzovi-a--gluco-

at room temperature, the solution was cooled to - 407 and filtered through a pad
of Celite which was washed with cold dichloromethanc (10 mL). The combined di-
chloromethane solution was concentrated to 3 mL and added 10 1 (360 mg. 111
mmol). tetraethylammonium bromide (470 mg), and powdered 4 A molecular
sieves (2 g) in dichloromethane (10 mL). After being stirred at room temperature
for 7 days. the mixture was diluted with dichloromethane ., filtered. washed with M
sulfuric acid, saturated aqueous sodium hydrogencarbonate. and water, dried
(MgSQy), filtered. and concentrated, o give a residue that was puritied by chro-
matography on a column of silica gel®. Elution with toluenc—erhyl acctaie (30:1) at-
forded 3 (510 mg. 347 ). [af, —2Y° (¢ 1.1 chloroform). Nom.r. data (CDCLL): 'H.
& 121 (d. 3L 5, 6.1 Hz, H-6), 1.30 and 1.47 (25, cach 3 HL CMe, ). and 5.77 (s,
PH,H-1): YC 8 17.4(C-61.26.3 and 27.9 (CMes). 95400 (1 gy 1THHZ. C-1) and
98 1 (S 1oy 166 Hz, C-17).

p-Trifluoroucetamidopheny! 2, 3-O-isopropylidene-4-Q-(2,3 4, 6-retra-O-ben-
yl-a-D-glucopyranosvl)-a-t -rhamnopyranoside (4) —- A solution of 3 (350 mg) n
ethyl acetate (50 mi.) was hydrogenated over platinum ovide (Adams catalyst, 50
mg) at atmospheric pressure until the hydrogen consumption ceased. and then
filtered and concentrated. Trifluoroacetic anhydnde (U, 18 mil.) was added dropwise
with stirring at 0° to a solution of the residue in pyridine (3 mb). After 30 min at
S0°, a few drops of water were added and stirring was continued for 10 min. The
solution was diluted with dichloromethane. washed with water. M sulfuric acid. and
saturated aqueous sodium hydrogencarbonate, dried (MgSOy). 6iltered. and con-
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centrated. Purification on a column of silica gel”, which was eluted with toluene—
ethyl acetate (8:1), gave 4 (310 mg. 82%), [a] —8° (¢ 1.2, chloroform). N.m.r.
data (CDCly): 'H, 5 1.22 (d. 3 H, J5, 6.5 Hz, H-6), 1.30 and 1.47 (2 s, each 3 H,
CMe»). 5.67 (s. 1 H, H-1), and 7.90 (s, 1 H. NH): *C. § 17.4 (C-6). 26.3 and 28.0
(CMes). 65.8 (C-5). 67.8 (C-6), 94.9 (C-1). 98.1 (C-1"), 115.8 (q. Jcr 288 Hz,
CF3),and 155.0 (q.Jc ¢ 37 Hz, C=0).

p-Trifluoroacetamidophenyl 4-O-a-D-glucopyranosyl-a-L-rhamnopyranoside
(5). — A solution of 4 (150 mg) in 95% ethanol-ethyl acetate (3:1, 50 mL) was hy-
drogenated over palladium-on-charcoal (10%, 250 mg) at atmospheric pressure for
40 h, filtered. and concentrated. The isopropylidene group was removed by treat-
ment of the product with 80% aqucous acetic acid at 60° for 2 h. Concentration,
followed by purification on a column of silica gel that was eluted with ethyl acetate—
methanol-water (16:3:1), afforded 5 (70 mg. 77%). [«];> —27° (¢ 1.2, methanol).
N.m.r. data: 'H (D>, Supe 5.19 p.p.m.), 8 1.64 (d, 3 H, J5, 5.9 Hz, C-6), 5.40
(d, 1 H.Jy > 3.4 Hz, H-1").5.79 (s. 1 H, H-1). 7.36 and 7.71 (2d. each 2 H, J 8.8
Hz. aromatic H); '*C (1.4-dioxane 67.4 p.p.m., complete data), § 17.4 (C-6), 61.6
(C-6"), 69.4, 69.8, 70.2, 71.1, 72.5, 72.7. 73.7. 82.0 (C-2.3,4.5, C-2',3".4,5"). 98.6
(C-1), 100.7 (C-17). 118.1, 124.0. 130.4, and 154.2 (aromatic C). 116.7 (q. Jc ¢ 286
Hz. CF3). and 157.1 (q. Jc ¢ 37.8. C=0).
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