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ABSTRACT

Hydrogenation (Raney mickel) of methyl 2,3-anhydro-«- and pg-D-lyxo-
furanoside (3 and 12) for 12 h at 60°/60 Ib in ~? afforded methyl 3-deoxy-¢- and
B-D-threo-pentofuranoside (4 and 13) These were p-nitrobenzoylated to give the
2,5-di-p-nitrobenzoates (Sb and 14b) which, on treatment with hydrogen bromide in
acetyl bromide-acetic acid—-dichloromethane, afforded the title compound (6b) The
structure of compound 4 was established by conversion into the previously prepared
2,5-dibenzoate Sa of known structure, and the anomeric configuration of 6b was
established by comparison of its optical rotation and the signals of its anomeric
proton with those of methyl 3-deoxy-b-threo-pentofuranosides

INTRODUCTION

The amm of this work was to devise a practical method for the synthesis of a
3-deoxy-D-threo-pentofuranosyl halide suitable for the preparation of nucleosides
Methyl 3-deoxy-D-threo-pentofuranosides that could be used for such a synthesis have
previously been prepared by opening the oxirane ring of a suitably protected methyl
2,3-anhydro-p-lyxofuranoside with the o-toluenethiolate ion, followed by desul-
furization with Raney nickel® ?, or with 1odide 10n, followed by catalytic hydro-
genation3. We have opened the oxirane ring of both methyl 2,3-anhydro-o~ and
f-D-lyxofuranoside (3 and 12) by hydrogenation under pressure with Raney nickel
as the catalyst, a procedure first applied to methyl 2,3-anhydro-g-p-ribofuranoside®®
Hydrogenation of compounds 3 and 12 afforded the 3-deoxy derivatives 4 and 13 in
high yield The products were protected with p-mitrobenzoyl groups, and converted
mto the same 3-deoxy-2,5-di1-O-p-mitrobenzoyl-a-D-threo-pentofuranosyl bromde
(6b)
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DISCUSSION

The starting material for this synthesis was methyl 3,5-O-1sopropylidene-
2- O-(methylsulfonyl)-z-D-xylofuranoside (1), obtained in three steps from D-xylose
by using a shight modification of the procedure of B R Baker et al.® (to permit the
preparation of larger batches) Compound 1 and its partial-hydrolysis product,
namely, methyl 2-O0-(methylsulfonyl)-a-p-xylofuranoside (2), had been isolated! as
syrups, but have now been obtained crystalline Treatment of the crystalline methane-
sulfonate 2 with sodium methoxide afforded the known? * epoxide 3, which was
catalytically hydrogenated under pressure in the presence of Raney nickel. The major
product obtained was methyl 3-deoxy-«-D-threo-pentofuranoside (4), which we
obtained crystalline Catalytic hydrogenation of 3 1n the presence of 5% palladum-
on-carbon proved unsatisfactory [Hydrogenation catalyzed with Raney nickel has
been used to convert a similar epoxide, methyl 2,3-anhydro-g-D-ribofuranoside, into
the 3-deoxy derivative, namely, methyl 3-deoxy-f-D-erythro-pentofuranoside®> ]

To determine whether opening of the oxirane ring of compound 3 yielded the
desired 3-deoxy derivative (4) (not the 2-deoxy compound), the product was con-
verted mnto the di-O-benzoyl derivative, which proved to be identical with an authentic
sample of methyl 2,5-d1-O-benzoyl-3-deoxy-a-D-threo-pentofuranoside (5a) prepared
by the procedure of Lemieux et al ?, which nvolves benzoylation of epoxide 3,
treatment of the monobenzoate 7a with 1odide to give the 3-i0do derivative (8a),
benzoylation of 8a to give 9a, and catalytic reduction of 9a to afford authentic 5a It
1s noteworthy that p-mitrobenzoylation of epoxide 3 and treatment of the p-nitro-
benzoate 7b with iodide to give methyl 3-deoxy-3-todo-5-O-p-nitrobenzoyl-o-D-
threo-pentofuranoside (8b) proceeded satisfactornily and yielded crystalline denivatives
in each step, but catalytic hydrogenation of the crystaliime di-p-mitrobenzoate 9b
could not be achieved, presumably because the nitro groups were partially reduced,
affording a mixture of products from which the 3-deoxy derivative Sb could not be
1solated

p-Nitrobenzoylation of the 3-deoxyglycoside 4 yielded crystaline methyl
3-deoxy-2,5-d1-O-p-nitrobenzoyl-a-D-threo-pentofuranoside (5b), a new compound
that was converted mto crystalline 3-deoxy-2,5-di-O-p-mitrobenzoyl-a-D-threo-
pentofuranosyl bromide (6b) by the action of hydrogen bromide 1n acetyl bromide—
acetic acid—dichloromethane

The same 3-deoxy-2,5-di-O-p-nitrobenzoyl-e-D-threo-pentofuranosyl bromide
(6b) was also obtamned by starting from epoxide® 12, which, on hydrogenation 1n the
presence of Raney nickel, gave crystalline methyl 3-decxy-B-D-threo-pentofuranoside
(13) as the major product Treatment of 13 with p-mitrobenzoyl chloride afforded
methyl 3-deoxy-2,5-d1-O-p-mitrobenzoyl-f-p-threo-pentofuranoside (14b), also in
crystalline form Bromination of 14b gave the same a-bromide (6b) as that obtained
from the a-glycoside Sb The anomeric configuration of bromide 6b was apparent
from 1its ligh, positive rotation ([al, +107 8°) and from the nmr. signal of its
anomeric proton, which appeared as a singlet, like those of its precursors, the methyl



331

A 3-DEOXY-u-D-threo-PENTOSYL BROMIDE

| 4 €t

DS — B

9

O NIwOm

a0 0 oY awO O 2HdoH

8 8

07 ZHod O ZHO0Y

S v
F oy J —— F J

O” &doY O” 2HO0H

2l

u ot
an%os0 3050

m J u&z
07 2HIOH  aWO O 2HIOH fulo

0 quom

€

.fuo:

OJ'HPONTO-d =H

025H%D =y o
mzuomo mE«Omo
AINO alnNO
J%N
Y fuoz HD—0



332 H S EL KHADEM, T D AUDICHYA, M J WITHEE

3-deoxypentofuranosides of the a-series The optical rotation of the methyl 3-deoxy-
D-threo-pentofuranosides of the fB-series 1s negative, and their anomeric protons
appear as doublets (see Table I) 3-Deoxy-2,5-di-O-p-nitrobenzoyl-a-D-threo-pento-
furanosyl brormde (6b) 1s a stable compound that can be kept for weeks under
refrigeration, and that 1s suitable for nucleoside synthesis

TABLE I

SOME PROPERTIES OF THE ANOMERIC METHYL 3-DEOXY-D-2Areo-PENTOFURANOSIDES

a« anomer B anomer

Compound [alp m.p oH-1 3, Compound [alp mp dH-1 J, 2

(degrees) (degrees) (Hz) (degrees) (degrees) (Hz)
4b +13473 47 493 sO 13b —-1177 35 460 d40
5b +49 80 136 516 sO 14b —830 115 498 d25
57
100 e 1004761 17
) &7 |sM-ocH; 118 ;M- ocHs
804 Ho o 80 o °
60- l< o 60 _ k HO 2
ocHs 70 ™ [°$"’] OCH,
40+ 404 ey
145 _m* 147 M+
204 h ﬂ == 20 gg =
O " T T T T l ‘—-a 7
50 70 90 110 130 150 50 70 90 110 130 15C
100- 150 "o |< ° >
R
80- ;,oqu.,H,,co ocH;
266 R=0CCgH4NQ,
60
"
40 M-focH, + o,NcgH,cOo] a5 445 .M
M-OCH.
20 _._JLLI-I_L L L —_— 1 1 . 1 F 3
W - it l 1 41_ ,

o] 41
S0 70 90 110 130 150 "70 190 210 230 250 270 290 310 330 350 370 390 410 430 450

| 150 167
100 02NCH, CO,
N RO o
o] somcpcoon e
60+ 329
R=0OCCH,NO,
40 M-O,NCH,CO0
254 * 495 .M
20 l [ ] =
414
11 L &m | I t-)/M Her,

050 70 SO MO 130 180 170 190 210 230 250 270 290 310 330 350 370 390 410 430 450470 490 510

Fig 1 Mass spectra of compounds 3, 4, Sb, and 6b
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Whereas, 1n the ribo senes, only the f-anomer (methyl 2,3-anhydro-g-p-ribo-
furanoside) may be used for the preparation of the 3-deoxayglycoside, and the a-anomer
affords a mixture of 2- and 3-deoxy dervatives that is difficult to separate, the fact
that hydrogenation of the anomers of methyl 2,3-anhydro-p-lyxofuranoside (3 and 12)
affords the 3-deoxyglycosides (4 and 13) 1s remarkable This behavior, of course,
enables the preparation of high yields of bromide 6b from a given amount of D-xylose.

The n m.r. spectra of the methyl 3-deoxy-3-todo-x-D-arabimnofuranosides (8,
9a, and 9b), unbke those of the non-iodinated compounds studied, showed the
proton attached to C-3 at lower field than the anomeric proton, this 1s attributed to
deshielding by the iodine atom

The mass spectra of methyl glycosides 3, 4, and 5 (see Fig 1) showed small
molecular peaks, followed by stronger M* —OMe ions The bromide 6b also showed
a weak molecular peak; it was followed by a peak corresponding to the loss of
bromine and hydrogen bromide A loss of a p-nitrobenzoyl group and a p-mtro-
benzoate group was apparent for the p-nitrobenzoates 5b and 6b

EXPERIMENTAL

General. — Melting points were determined on a Kofler block and are un-
corrected Evaporations were conducted under diminished pressure in a rotary
evaporator at 40-45° Spectfic rotations were measured, m a 0 2-dm tube, with a
Bendix—NPL polarimeter. Infrared spectra were recorded, for potassium bromide
pellets, with a Perkin-Elmer, grating, infrared spectrometer, model 621 Nmr
spectra were recorded at 60 and 100 MHz with Varian A-60 and HA-100 spectro-
meters, respectively Mass spectra were recorded with a Varian M-66 mass spectro-
meter by Mr. M P Gailles. Thin-layer chromatography (t 1 ¢ ) was performed either
on plates of Merck Siica Gel G or plates of sitlica gel pre-coated with a fluorescent
ndicator (Eastman Kodak catalog No 6060), with sulfuric acid spray and u v light,
respectively, for detection For column chromatography, silica gel (60-200 mesh,
J. T. Baker) was used with a Gibson automatic fraction-collector Microanalyses were
performed by Spang Microanalytical Laboratory, Ann Arbor, Michigan, U S A

Methyl 3,5-O-1sopropylidene-2-O-(methylsulfonyl)-o-D-xylofuranoside® (1) —
To a solution of methyl 3,5-O-1sopropylhidene-e-D-xylofuranoside® (374g) in
pynidine (105 ml), cooled to —5°, methanesulfonyl chlonde (25 ml) was added drop-
wise The mixture was kept for 24 h at 20°, poured mto crushed 1ce, stirred for 15 min,
and then extracted with dichloromethane (4 x 250 ml) The extracts were combined
and evaporated, and residual pyridine was removed by repeated co-evaporation with
toluene—ethanol The orange-colored residue crystallized from a mixture of carbon
tetrachloride (50 ml) and hexane (10 ml), yield 43.7 g (84 5%), m p 85-86° After
recrystallization from carbon tetrachloride, the crystals had mp 86-87°, [a]3?
+103 8° (¢ 1, methanol) (it 8, for syrupy matenal, [¢]p +65 7°), R 015 and 043 1n
hexane—acetone (31 and 1.1); nmr data (CDCly), 6523 (d, J, » 3 Hz, H-1),
490 (m, H-2), 4 42 (m, H-3), 4 16 (m, H-4), 3 96 (m, H-5,5"), 3 48 (s, OMe), 3 08 (s,
SO,Me), and 1 56 (s, Me,C)
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Anal Calc for C10H1807S C, 42 70, H, 604, S, 11 37 Found C, 42 69,
H,615,8,1143

Methyl 2-O-(methylsulfonyl)-a-D-xylofuranoside® (2) — A solution of com-
pound 1 (40 g) in a mixture of acetic acid (120 mi) and water (60 ml) was heated for
25h at 50 +1° After removal of the solvent, and coevaporation with toluene
(3 x 10 ml), a yellow residue was obtained which crystallized from ether in colorless
plates; yield 32 8 g (95%), m p 89°, [«]3? +166 7° (¢ 1, methanol), R 0 11 and 0 22
in hexane-acetone (31 and 1 1), vKBf 3375cm™~! (OH), n.mr data (D,0) §511
@, J, » 4Hz, H-1), 505 (m, H-2), 496 (m, H-3), 432 (m, H-4), 3 83 (m, H-5,5"),
343 (s, OMe), and 3 33 (s, SO,Me)

Anal Calc for C;H;,0,S C, 3471; H, 578, S, 1322 Found C, 3482,
H,572,8S,1328

Methyl 2,3-anhydro-o-D-lyxofuranoside® (3). — To a solution of compound 2
(305 g, 125 mmoles) 1n methanol (150 ml) cooled to —10° was added a freshly
prepared solution of 2M sodium methoxide (70 ml) 1n methanol, with stirring, during
1h After 2 h at —10° the mixture was kept for 3 days at 0 +1° under anhydrous
nmitrogen Filtration through Celite, followed by washing with methanol (5x 70 ml)
removed most of the sodium methanesulfonate The filtrate and washings were
combined, made neutral with acetic acid (3 5 ml), and evaporated to dryness The
residue was dissolved mn water (30 ml), and the solution extracted with dichloro-
methane (5 x50 ml) The extracts were combined, dried, and evaporated to a light-
yellow solid, which was recrystallized from hot benzene (20 ml) plus hexane (2 ml),
vield 17.4 g (94 5%), m p 81-82°[lit m p 80-82° (ref 3) and 82-83° (ref 6)], R 022
1 13 7 hexane-acetone, nmr data (CDCl3) 6495 (s, H-1), 416 (m, H-2), 406
(m, H-3), 3 75 (m, H-4, H-5,5"), and 3.43 (s, OMe)

Methyl 3-deoxy-a-D-threo-pentofuranoside (4) — Compound 3 (5 g, 35 mmoles)
m ethanol (100 ml) contaiming Raney nickel (two teaspoonsful) was hydrogenated
for 12 h at 60-65°/60 Ib 1n ~2. The suspension was filtered through Celite, and the
catalyst washed with ethanol (§ x50 ml) The filtrate and washings were combined
and evaporated to a syrup (5 g) which was chromatographed on a column (3 x 48 cm)
of silica gel with 4 1 hexane—acetone for elution. Fractions (15 mi each) were collected,
and examined by tlc , fractions 38-50 (2 59 g) were pure, whereas fractions 34-37
and 51-56 contained traces of impurities that could be removed by one recrystalli-
zation from ethanol Total yield of 4 (after purification) 46 g (889%), mp 47°,
[e)3? +134 8° (c 1, methanol); Rp 0 169 1n 13 7 hexane-acetone; nmr data &4 93
(s, H-1), 4 21 (m, H-2, H-4), 3 66 (m, H-5,5"), 2 45 (m, H-3), and 1 61 (m, H-3")

Methy! 3-deoxy-2,5-di-O-p-nitrobenzoyl-g-D-threo-pentofuranoside (Sb) — To a
solution of compound 4 (22 2 g, 150 mmoles) in pyridine (600 ml), cooled to —5°,
was added p-mitrobenzoyl chloride (84.6 g, 450 mmoles) After 2h at —5°, the
mixture was stirred for 24 h at 20°, poured onto crushed ice (3 5 liters), and kept for
15 h at 5° The solid that separated was filtered off, washed with cold water, dissolved
i hot benzene (500 ml), and the solution passed through a column (2 30 cm) of
silica gel which was then eluted with benzene (1 5 liters). The eluate was concentrated
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to 150 ml, hexane (20 ml) was added, and the product crystallized slowly as light-
yellow needles, yield 44 6 g (66 6%), m p 135-136°, [x]2% 449 8° (c 1, chloroform),
Ry 067 1n 13 7 hexane-acetone, vKBf 1745, 1625, and 1550 cm ™! (p-O,NC¢H,CO),
nmr data (CDCl;) 6535 (m, BH-2), 516 (s, H-1), 4 53 (m, H-4, H-5,5"), 340
(s, OMe), 2 75 (m, H-3), and 2 0 (m, H-3")

Anal Calc for C,oH,gN,0,, C, 5381, H, 403, N, 627 Found C, 5365,
H,396; N, 622

3-Deoxy-2,5-di-O-p-nitrobenzoyl-o-p-threo-pentofuranosy! bronude (6b). —
Method A A suspension of compound 5 (10 g, 25 mmoles) in acetic acid (45 ml),
acetyl bromide (3 ml), and dichloromethane (45 ml) was gently warmed until dis-
solution occurred, and then cooled to 5° Cold, anhydrous hydrogen bromide 1n
acetic acid (33% w/v, 45 ml) was added, and the mixture was stirred for 1 25h at
0 +:2° Co-evaporation with toluene (3x30ml) gave a yellow solid, which was
recrystallized from dichloromethane (20 ml) plus ether (15 ml), to afford hght-yellow
plates, yield 8 6 g (77 0%), m p 152-154°, [«}32 4- 107 8° (¢ 1, chloroform), R 0 210
1 3 1 hexane-acetone, n mr data (CDCl;) 6 6 63 (s, H-1), 580 (d, J, ; 6 Hz, H-2),
4 88 (m, H-4), 4 60 (m, H-5,5"), 291 (m, H-3), 1 95 (m, H-3'), and 8 16 (m, 2 C;H,)

Anal Calc for C,,H,sBrN,0, C, 4608, H, 305, Br, 16 13, N, 565 Found
C,4605,H,304, Br, 1617, N, 557.

Method B A suspension of compound 14b (10 g) in acetic acid and dichloro-
methane was treated as just described The product (772 g, 73%) had mp and
mixed m p 153-154°

Anal Found C, 4601, H, 308, Br, 16 26, N, 558

Methyl 2,3-anhydro-5-O-p-nitrobenzoyl-a-p-lyxofiranoside (7b) — To a
solution of compound 3 (29 g, 20 mmoles) 1n pyridine (120 ml), cooled to 5°, was
added p-nitrobenzoyl chloride (5 5 g, 30 mmoles) After 30 min at 5°, the mixture
was stirred for 5 h at 20°, and processed as for 5b, the product crystailized from 1 6
acetone-ethanol 1mn pale-yellow needles, yield 565 g (96 1%), mp 131-132°, [a]3?
+347° (c 1, chloroform), Ry 026 1n 73 hexane-acetone, viBf 1745, 1625, and
1550 cm™* (p-O,NC¢H,CO), nmr data (CDCl;) 6500 (s, H-1), 460 (m, H-2,
H-3), 4 23 (m, H-4), 3 76 (m, H-5,5"), 3 45 (s, OMe), and 8 26 (m, CzH,)

Anal Calc for C,3H,3;NO,; C, 5288, H, 440, N, 474 Found C, 5285,
H,457,N,473

Methyl 3-deoxy-3-10do-5-O-p-mitrobenzoyl-a-D-arabingfuranoside (8bh) — A
muxture of compound 7b (2 9 g, 0 01 mole), sodium acetate (0 5 g), sodium 1odide
(7 g), acetic acid (12 ml), and acetone (100 ml) was boiled under reflux for 40 h,
evaporated to dryness, the residue dissolved in chloroform (200 ml), and the solution
successively washed with water (3 x10ml), 0 5M sodium thiosulfate (3 x20 ml),
dried (magnesium sulfate), evaporated, and the residue crystallized from ether
(50 ml) plus petroleum ether (b p 60-80°) (5§ ml) as light-yellow needles, yield 35 g
(81 9%), mp 101-102°, [x]3% 479 5° (¢ 1, chloroform), Ry 018 1n 3 1 hexane—
acetone, vEEr 34003300 (OH), 1745, 1625, and 1550 cm™ * (p-O,NCcH,CO), nmT.
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data (CDCl;) 6 500 (d, 7,5 2 Hz, H-3), 4 63 (s, H-1), 4 58 (m, H-2), 4 53 (m, H-5,5),
3 52 (m, H-4), 3 40 (s, OMe), and 8 26 (s, CcH,).

Anal Calc for C;3H,,INO, C, 3690, H, 334; N, 331. Found C, 37 38,
H,357,N,293

Methyl 3-deoxy-3-10do-2,5-di-O-p-mitrobenzoyl-a-p-arabinofuranoside (9b) —
To a solution of compound 8b (3.1 g, 7 5 mmoles) in pyndine (25 ml), cooled to 5°,
was added p-nitrobenzoyl chioride (1 85 g, 10 mmoles), the mixture was processed
as before After two recrystallizations from dichioromethane (15 ml) plus hexane
(2 ml), ight-yellow needles were obtaned, yield 3 15 g (74%), m p 185°, [«]22 —1 09°
(¢ 10, dichloromethane), Ry 021 m 31 hexanc-acetone, nmr data (CDCl,)
8 5 63 (m, H-3), 5 20 (s, H-1), 4 83 (m, H-2, H-5,5"), 3 35 (m, H-4), 3 46 (s, OMe), and
823 (s, 2 CsHy)

Anal Cale for C,oH,;IN,0,,-C, 4198, H,299, N, 489 Found C, 4208,
H,301, N, 483

Methyl 5-O-benzoyl-3-deoxy-3-i0do-2- O -p-mitrobenzoyl-o-D -arabinofuranosi-
de.— Compound 8a was prepared from 3a by the method of Lemieux et al 3 To asolu-
tion of 8a (3 8 g, 0 01 mole) in pyridine (25 ml), cooled to 5°, was added p-nitrobenzoyl
chloride (2 6 g, 15 mmoles) The mixture was stirred for 15 h at 20°, and processed as
for 9b Two recrystallizations from acetone (5 ml) plus hexane (10 ml) yielded
colorless needles (378 g, 935%), mp 122° [«f3® —1851° (¢ 1, chloroform),
Rp 029109 1 hexane-acetone; voor 1745, 1625, and 1550 cm ™!, n m.r data (CDCl;)
0563(d,4 Hz, H-3), 5 10 (s, H-1), 4 78 (m, H-2, H-5,5), 4 13 (m, H-4), 3 46 (s, OMe),
8 10, 8 00, and 7 40 (m, C¢Hs and CgH,)

Anal Calc for C,,H,,INO; C, 4589, H, 348, 1, 2404, N, 265 Found
C,4584,H,338,1,2412,N,274

Methyl 3,5-O-1sopropylidene-2-O-(methylsulfonyl)-B-D-xylofuranoside (10b) —
Methanesulfonylation of methyl 3,5-O-1sopropylidene-f-D-xylcfuranoside by the
method of Baker er al ¢ afforded a syrup that crystallized from 51 carbon tetra-
chloride-hexane to yield colorless, prismatic needles, mp 58°, [«]32 —509° (¢ 1,
chloroform) (lit ®, for syrupy compound, [elp —34 5%, Rr 042 1 13 7 hexane—
acetone; n mr data (CDCl3) 6496 (s, H-1), 4 76 (s, H-2), 4 30 (d, J; 4 4 Hz, H-3),
4 10 (m, H-4), 3 86 (m, H-5,5"), 3 36 (s, OMe), 3 01 (s, SO,Me), and 1 5 (s, Me,O)

Anal Calc for C;oH;30,S C, 4270, H, 604, S, 1137 Found C, 4256,
H,614;8S, 1135

Methyl 3-deoxy-2,5-di-O-p-mitrobenzoyl-f-pD-threo-pentofuranoside (14b) —
Compound 12b (ref 6) (20 g) was hydrogenated in the presence of Raney nickel
(four teaspoonsful) for 12 h at 60°/60 1b 1n ~? Filtration followed by evaporation of
the solvent afforded a thick, colorless syrup that was p-nitrobenzoylated with p-nitro-
benzoyl chloride (556 g) in pymdine (600 ml) as described for Sb, the product
crystallized from benzene (20 ml) in hght-yellow needles (35 g, 58%) After recrystal-
lization, 1t had m p 115°, [¢]3®> —83 0° (¢ 1, chloroform); Ry 0 36 in 13 7 hexane—
acetone, n m r. data (CDCl;) 6 52 (m, H-2),4 98 (d, J, , 2 5 Hz, H-1), 4.58 (m, H-4,
H-5,5') 3 40 (s, OMe), and 2 53 (m, H-3,3")
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Anal Calc for C, H,;gN,0,,: C, 53.81, H, 403, N, 6 27. Found C, 5381,
H,405; N, 621

Methyl 3-deoxy-B-D-threo-pentofuranoside (13) — Saponification of compound
14b was accomplished with 30% aqueous potassium hydroxide 1n 1,4-dioxane (12 ml)
for 4 h at 40° under mitrogen The mixture was then kept for 18 h at 0°, the pre-
cipitated potassium p-nitrobenzoate was filtered off, and the filtrate was diluted with
water (75 ml), and passed through a column (2 x 50 cm) of Dowex 50W X-8 (H*).
p-Nitrobenzoic acid was removed by filtration, and the filtrate was passed through a
column (2 x 30 cm) of Dowex 1 X-8 (OH™) The eluate (1 8 liters) was evaporated to
a thick syrup (1 1 g, 79%) which crystallized, m p 35°, [«)3%? —117 7° (¢ 1.1, methanol),
Ry 010 in 13 7 hexane-acetone, nmr data (D,0) 4460 (d, J, , 35, H-1), 403
(m, H-2, H-4), 3 43 (m, H-5,5"), 3 25 (s, OMe), 1 86 (m, H-3), and 1 46 (m, H-3')

Methyl 2,3-anhydro-5-O-p-mitrobenzoyl-8-p-lyxofuranoside (15b) — Compound
12 was p-mitrobenzoylated as described for 7b The product crystallized 1n quantitative
yield from acetone-ethanol, m p 92°, [a]3% —54 6° (c 1, chloroform), R 0241 7 3
hexane-acetone, n mr data (CDCl;) 6503, (s, H-1),4 63 (d, J,,; 4 Hz, H-2, H-3),
4 26 (m, H-4), 3 53 (s, H-5,5’), 3 36 (s, OMe), and 8 23 (s, CcH,)

Anal Caic for C;3H;3NO, C, 5288, H, 440, N, 474 Found C, 5276,
H,449, N, 462
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