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ABSTRACT

Me'hyl 5-deoxy-5-10do-2.3-O-isopropylidene-j-p-nbofuranoside (3) was
obtained in three steps from p-ribose. Exchange of the isopropylidene group for
benzoate groups and acetolysis gave 1-O-acety!l-2,2-di-O-benzoyl-5-deovy-5-iodo-bD-
ribofuranose which was coupled with 6-benzamidochloromercuripurine by the
titanium tetrachloride method to afford the blocked nucleoside. Treatment with
1,5-diazabicyclo[5.4.0]Jundec-3-ene in N . A-dimethylformamide and removal of the
blocking groups gave 9-(3-deoay-B-D-erythiro-pent-4-enofuranosyl)adenine (9). A
similar route starting from methyl 3-deoay-3-iodo-2,3-O-isopropylidene-a-p-lyxo-
furanoside (14) afforded the enantiomenc nucleoside, 9-(5-deoxy-B-L-ervthro-pent-
4-enofuranosyladenine (20). Methyl 2,3-O-isopropylidene-x-p-mannofuranoside
was treated with sodium periodate and then with sodium borohydride to give methyl
2,3-O-isopropylidene-x-D-lvnofuranoside (11). Acid hydrolysis afforded D-lyxose.
Tosylation of 11 gave methyl 2.3-O-isopropylidene-5-O-p-1olylsulfonyl-x-p-lyxo-
furanoside (12) whiuch was converted into 14 with sodium iodide 1p acetone. Reduction
of 12 gave methyl 35-deowy-2,3-O-isopropylidene-x-D-lynofuranoside which was
hydrolyzed to give 5-deoxy-D-lyvose.

INTRODUCTION

9-(5-Deoxy-f-D-er) thro-peni-3-enofuranosyl)adenine (9), an analog of the
antibiotic decovinine (angustmycin A). was origmally prepared from 2’,3’-O-ethoxy-
methyhdene-5'-0-p-1olylsulfonyineadenosine by elimination of the sulfonate group
under strong, basic conditions followed by hydrolysis of the blocking group under
very mild acid conditions'. Another preparation of 9 has recently been published?.
The 5’ position of 6.6-di-V-benzoyl-2’,3’-di- O-benzoyladenosine was 1odinated and the
unsaturated nucleoside prepared by elimination with either silver fiuoride 1n pyridine
or |,5-diazabicyclo[4.3.0]non-5-ene in N,N-dimethylformamide. The use of benzoyl
blocking groups enabled their removal under basic conditions, which was a distinct
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advantage since the nucleoside 9 is extremely unstable under acidic conditions.
Furthermore, protection of the 6-amino group clearly helped to prevent the for-
mation of the cyclonucleoside, a reaction in which the 5’-methylene group forms a
bond with N-3 of the purine ring. Another important innovation in the synthesis of
decoyinine and some of its analogs is the use of preformed w-terminal iodo sugar
derivatives®. The required nucleoside is prepared only after the appropriate iodo
sugar has been synthesized. Thus, blocking groups can be removed without formation
of the cyclooucleoside or hydrolysis of the desired, unsaturated nucleoside. The
publication of this latter procedure® motivated the publication of the present
synthesis of 9 and its enantiomer 20. The chemotherapeutic interest for these com-
pounds has been ably reviewed”.

This laboratory has been engaged in the synthesis of a number of nucleoside
analogs having an exocyclic, unsaturated group®, including compounds? related to
either decoyinine or 9. It was recognized early in this work that cyclonucleoside
formation was a serious problem, either during the substitution at C-5’ or during the
elimination step. Since most of the nucleosides had to be prepared from their com-
ponent sugars and bases, it seemed reasonable to devise a rouie in which the group
to be ehiminated was incorporated into the sugar prior to nucleoside synthesis. Since
adenine was already blocked at N-6, no additional work had to be undertaken to
selectively block this position in the nucleoside in order to prevent cyclonucleoside
formation. Therefore, the substitution of a good leaving group at C-5, protection of
N-6 of the purine ring, and the elimination reaction could be accomplished as part
of a total synthesis starting from the component parts of the nucleoside. Based on this
work, a new and simple synthesis of D-lyxose and 5-deoxy-D-lyxose from various
sugar intermediates was devised.

RESULTS AND DISCUSSION

In the synthes:s of the nucleoside 9 from D-ribose, the procedure of Evans and
Parrish® gave methyl 2,3-O-isopropylidene-g-p-ribofuranoside (i), which was used
without purification. Treatment of 2 with sodium iodide in boiling 2-butanone gave
methyl 5-deoxy-5-iodo-2,3-O-isopropylidene-f-p-ribofuranoside (3). The latter was
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treated with 9:1 trifluoroacetic acid-water, which selectively removed the isopro-
pylidene group to give crude 4, which was benzoylated to form 5. Examination of the
n.m r. spectrum indicated that this crude product contained the methoxyl group in
large proportion. This group was replaced with an aceloxy group by acetolysis to
afford the anomeric mixture 6. Coupling of 6 to the purine was achieved by the
utanium tetrachloride method’, and the blocked nucleoside 7 was partially purified
on a column of silicic acid. Hydriodic acid was removed with |,5-diazabicyclo[3.4.0]-
undec-5-ene in N,N-dimethylformamide, to give 8 which was not purified, but
immediately ireated with ammonium hydroxide in methanol to remove the benzoyl
groups. The nucleoside 9 crystallized afier purification on an ion-exchange column?®,
and showed physical properties identical with that reported in the earlier publica-
tions'*2, The values of the chemical shifts in the n.m.r. spectrum differed slightly, but
the pattern was identical.

A similar pathway was used for the preparation of 20 startin~ from a p-lyxose
deriva.ive. Methyl 2,3- O-isopropylidene-z-D-mannofuranoside (10), prepared from
D-mannose®, was treated with sodium metapcriodate. Reduction of the aldehyde
group with sodium borohydride gave methyl 2,3-O-isopropylidene-a-p-lyxo-
furanoside (11). p-Lyxose, was conveniently obtained by acid hydrolysis of the pro-
tective groups. Brimacombe er al.® have followed a similar route from D-mannose;
the present method. however, obviates the prior synthesis of 2.3:5.6-di-O-isopro-
pylidene-pD-mannose, and the subsequent benzylation and selective acid hydrolysis.
In the present case. 10 was prepared in a two-step procedure that does not require
processing or isolation of the fully protected intermediate.
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Tosylation of 11 afforded methyl 2,3-O-isopropylidene-5-0-p-tolylsuifonyl-
a-D-lyxofuranoside (12). The sulfonate group was reductively cleaved with sodium
borohydride in dimethyl sulfoxide!® to give methyl 5-deoxy-2,3-O-isopropylidene-
a-D-lyxofuranoside (13), which was hydrolyzed into 5-deoxy-D-lvxose. The preceding
steps represent a convenient preparation of this rare sugar. Previously, 5-deoxy-D-
Iyxose had been prepared by the Wohl degradation of 2,3.4,5-tetra-O-acetyl-n-
fucononitrile'’.

Very little conversion of 12 into methyl 5-deoxy-5-iodo-2,3-O-isopropylidene-c-
D-lyxofuranoside (14) occurred upon treatment with sodium iodide in boiling
2-butanone. At 1157 in a sealed vessel for several days, however. 12 in acetone solution
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was converted into 14. The L forms of the methyl lyxosides 11-14 have been prepared
from p-galactono-1.4-lactone’ .

From this point on, the pathway to 20 was identical with the preparation of 9.
The only significant difference was in the hydrolysis during the preparation of 15. so
that a portion of the compound lost the methoxyl group, as shown by the n.m.r.
spectrum of the benzoate derivative 16 which showed a much weaker methyl peak
than expected. Thus, 1n addition to 16, the crude syrup also contained the [-benzoate.
This was not considered to be a serious problem. however, because the l-bepnzoate
was expected to react under the coupling conditions to provide the nucleoside,
although oot necessanly with as high a yield. The protected nucleoside 18 was
obtained after chromatography, and the final two reactions, elimination of hydroiodic
acid and removal of protective groups, afforded 20. As expected. the physical prop-
erties of 20 were identical to those of 9, except for the sign of the optical rotation.

EXPERIMENTAL

General methods. — L.r. spectra were recorded on a Perkin-Elmer Model 21
spectrophotometer, and u.v. spectra on a Beckmanp DK-2 spectrophotometer.
Optical rotations were recorded on a Rudolph polarimeter and n.m.r. spectra with a
Varian T-60A specirometer, tetrameibylsilane being the internal reference. The
n.m.r. spectra of nucleosides9 and 20 were recorded on solutions in dimethyl sulfoxide-
d, and those of the sugar derivatives in solutions in CDCl,. Melting points were
determined on a Kofler hot-stage and correspond to corrected values. Moist, orgaaic
solutions were dried with MgSO,. Evaperations were performed in racuo with a
ratary evaporator unless otherwise stated. The chloroform used contained 0.75%
ethanol. Elementary analyses were performed by the Spang Microanalytical
Laboratory. Ann Arbor, Michigan.

Methvl 2,3-O-isopropylidene-5-O-p-tolylsulforyi-B-p-ribofuranoside (2). — A
mixture containing D-ribose (50 g), acetone (190 mi), methano! (190 mil), and conc.
HCI (5 ml) was heated under 1efiux for 2 h. The orange sclution was poured into
water (500 ml), the organic solvents were evaporated, and the aqueous solution was
extracted with chloroform. first with 100 ml. then three times with 50-m! portions.
Drying of the extract and evaporation afforded 55.3 g of 1 as an oil. It was dissolved
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in dry pyridine (100 ml). the solution chilled in an ice-bath, and p-toluenesulfonyl
chloride (65 g)added. The mixture was stirred for 15h at room temperature. chilled 1n
an ice-bath, and water (5 ml) was slowly added. After 0.5 h, chloroform (200 ml) was
added and the solution was washed with 0.05m H,SO, (300 mi). 0.2m NaOH
(3 x 300 mi), and water (300 ml). After drying and evaporation of the solvent, 2 was
obtained as a syrup which began to crystallize immediately: 2 was recrystallized from

ethanol to yield 64.1 g (54°% from bp-ribose) in several crops, m.p. 85-86°; lit.!>:
m.p. 83-84°.
Methyl 5-deoxy-3-iodo-2.3-O-isopropvlidene-B-p-ribofuranoside (3). — To a

solution of 2 in 2-butanone (560 ml) was added Nal (51 g), and the mixture was
stirred and heated under reflux for 24 h. Afrer the mixture had cooled to room
temperature, the precipitate of sodium p-toluenesulfonate was filtered off (38 g,
91% yield). The filtrate was evaporated and the residual oil was dissoived wn dichloro-
methane (200 ml), washed with water (2x200ml), and dried and the solvent
evaporated. Distillation afforded 52.8 g (94°6 yield), b.p. 75" (0.05 Torr). [z]5* —69.7
(¢ 2.55, chloroform); lit.'~: b.p. 75-80" (0.1 Torr). |z]5* —68.6 (c 2, chloroform).
9-(3-Deoxy-j-D-erythro-pent-4-enofurcnosvl)adenine (9). — Compound 3
(3.14 g. 10 mmel} was dissolved in freshly prepared 9:1 (v/v) trifluoroacetic acid-
water (35 ml) and kept for 0.5 h at room temperature. The solvents were evaporated
and the residue was dried by several additions and evaporations of 15-ml portions of
1:1 (viv) methanol-benzene, and then of benzene alone. A solution of the syrup (4) in
dry pyndine (22 ml) was chilled 1n an ice-bath, and treated with benzoyl chloride
(4.5 mi). After 1 h, the mixture was kept for 22 h at room temperature, pourad into
a miviure of 1ce and saturated NaHCQ, solution (200 ml), and surred for 1 h. The
mixture was extracted several times with dichloromethane (30 ml and 2 x 235 ml).
The combined extracts were washed with a saturated NaHCO; solution (100 ml),
water (100 ml), and dried. Evaporation and coevaporation with toluene (3 x 20 ml)
gave an orange syrup containing 5 and some benzoic anhydride (n.m.r.: 6 3.41, Me).
The syrup was dissolved in a mixture of glacial aceuic acid (39 ml) and acetic anhydride
(4.5 ml), chilled in an ice-bath, and conc H,SO, (2.3 ml) added, dropwise. After 19 h
at room temperature, the mixture was poured on ice (300 g) and stirred until the ice
melted. Chloroform (50 ml) was added with stirring and upon separation of the
layers, the aqueous layer was extracted again with chloroform (2 » 25 mti), the extracts
were combined and washed with water (2> 200 ml), saturaied NaHCO, solution.
and again with water. Each of these washings requived the addition of NaCl to break
down an emulsion. Evaporation and several coevaporations with benzene afforded
4.8 g of syrup (6) (n.m.r.: disappearance of s for OMe, appearance of 6 2.03, COCH3).
A mixture containing the sugar derivative 6 (47 g), 6-benzamudochloro-
mercuripurine (5.1 g), Celite-5345 (3.1 g), TiCly (1.3 ml), and 1,2-dichloroethane
(430 ml) was heated at reflux for 24 h and processed in the usual fashion*:7. The
crude product was chromatographed on a column (24 x 3.4 cm) of silicic acid (130 g,
Mallinckrodt. 100 mesh) packed in benzene, and elution with 5:} benzene-ethyl
acetate removed unreacted sugar derivatives. Elution with 3:1 benzene-ethyl acetate
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afforded 2.39 g of a foam which was shown to be the desired nuclecside 7 by u.v.
spectrum (AM<OH 278 am) and by a positive Beilstein test for halogen. The foam was
dissolved in dry N,¥-dimethylformamide (25 ml) and 1,5-dizabicyclo[5.4.0Jundec-5-
ene (1.10 g) in N, N-dimethylformamide (5 ml) was added. The solution was kept for
25 h at room temperature, evaporated {33°, in racuo), and the residue was dissolved
in methanol (40 mal) and conc. NH,OH (40 ml) slowly added. After 25 h at room
temperature, the solvents were evaporated (38°) and the yellow syrup dissolved in a
small amount of water and placed on a column (26 x 2 cm) of Bio-Rad AGI-X2
{200-400 mesh, OH ™). The column was eluted with water, fractions {13 ml) were
coilected, and tubes 153-29 and 45-155, the two major u.v.-absorbing peaks, were
pooled.

The first peak yielded 303 mg of benzamide as prisms {from water), m.p. 131.5~
132°. which was further characterized by comparison of its i.r. and p.m.r. spectra with
authentic benzamide.

The second peak afforded 683 mg of crystalline maserial which was recrystal-
lized from acetone to give 432 mg of 9, m.p. 184-187°. When the determination of the
m.p. was repeated on a preheated block as described previously'!, the sample melted
at 192-1937, [«]3* —47° (¢ 1.02, p-dioxane); u.v.: AMOH 258 nm (g 14,700); n.m.r.:
d 8.25, 8.08 {both s, I H each, H-2, H-8), 7.23 (broad s, 2 H, NH,), 6.12 (d, 1 H,
Jy. 2.4 Hz, H-1'), 5.33 (m, 2 H, 2'- and 3"-OH), 4.77 (m, 2! H, H-2’, H-3"), 4.28, and
4.20 (both broad s, 1 H each, CH,=); Jit.': m.p. 195-196°, [«]3° —46.4° (¢ I, p-
dioaane), AN:OH 258 nm (¢ 14,700).

Alethyl 2,3-O-isopropylidenc-a-D-lyxofuranoside (11). — Methyl 2,3-O-iso-
propylidene-a-p-mannofuranoside (10) was prepared from D-mannose as previously
described® ' . The syrup (44.6 g) was dissolved in water (1.1) and treated with NalO,
(44 g). After 1.25 h, the water was evaporated (387), the residue was triturated with
acetone (200 ml), and the solids were removed by filtration and washed well with
acetone (100 ml). Evaporation (35°) of the solvent left a syrupy residue which was
dissoived in methanol (900 ml). The solution was chilled in an ice-bath, and treated
with NaBH, (9.0 g) in water (100 ml). The reaction was allowed to proceed for 2 h
at room temperature, the pH was adjusted 1o 7 with acetic acid, and the solvents were
removed by evaporation. The residue was dissolved in chloroform (200 ml), washed
with water (250 ml), dried, and the chloroform evaporated. The oil was purified by
vacuum distillation to afford 30.9 g (79%) of 11, b.p. 66-69° (0.02 Torr), [«]3*
+74.7° (¢ 3.20, chloroform), ng° 1.4518; i.rn: v\ 3430 cm™ ' (broad peak. OH);
a.m.r.: §4.80 (s, | H, H-1), 4.72-4.40 (m, 2 FI, H-2, H-3), 4.02-3.72 (m, 3 H, H-4,
H-3a, H-3b), 3.23 (s, 3 H, OCH;), 2.98 (s, | H. 5-OH), 1.38, and 1.23 (both s, 6 H,
gem-diMe): lit.?#: methyl 2,3-O-isopropylidene-a-L-lyxofuranoside (not distilled),
[alp —51° (¢ 2, chloroform), n}* 1.4506.

Anal. Calc. for CoH ,504: C, 52.93; H, 7.90. Found: C, 52.94: H, 7.95.

Methyl 2,3-O-isopropylidene-5-O-p-tolylsulfonyl-a-o-lyxojuranoside (12), —
A solution of methyl 2,3-O-isopropylidene-x-D-lynofuranoside (11, 29g) in dry
pyridine (60 ml) was chilled in an ice-bath, and p-toluenesuifonyl chloride (34.1 g)
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added. The mixture was stirred for 15 mun in the cold, then at room temperature for
15 h, and chilled again. Water (3 ml) was added slowly, and stirring continued for
another 0.5 h. The mixture was poured into ice-water (600 ml), whereupon an oil
settled out which rapidly crystallized. The crystals were collected by filtration,
washed extensively with water, and dried (50.29 g, 98.8%%); they were statisfactory for
further work.

For analytical purposes, a sample (1.0 g) was recrystallized by solution in warm
ethanol (10 ml) followed by dilution with an equal volume of water (10 ml) to give
long needles (0.666 g), m.p. 81-81.5%, [z]5* +43.77 (¢ 3 22, methanol); 1 r.: vhBF [379,
1354, 1335 (sh, gem-dimethyl, sulfonate), and 1170 cm ™' (sulfonate): n.m.r.: 3 7.70
{d, 2, J9 Hz, Ts H o to sulfonate), 7.21 (d, 2 H, J 9 Hz, tosyl H o to Me), 4.52 (m,
2 H, H-2, H-3), 4.17 (m, 3 H, H-%, H-5a, H-5b), 3.22 (5, 3 H, OMe), 2.40 (s, 3 H,
Me of Ts), 1.30, and 1.22 (both s, 6 H, gem-diNe); ht.'?: methyl 2,3-O-isopro-
pylidene-5-O-p-tolylsulfonyl-x-L-lyxofuranoside m.p. 76-77°, [x]p, —417° (¢ 3.2,
methanol).

Anal. Calc. for C,¢H,,0,5: C, 53.61; H, 6.19. Found. C, 53.64; H, 6.16.

B-pD-Lyxose. — Methyl 2 3-0O-isopropylidene-x-p-lyxofuranoside (700 mg) was
hydrolyzed with 0.5z sulfuric acid (12 ml) on a steam bath for 2 h, The solution was
neutralized with BalO; and cooled to room temperature The misture was filtered
through a pad of Celite and the filtrate was passed through a column (12 x 1.4 cm)
of Amberlite MB-3 mixed-bed, ion-exchange resin. The water was evaporated and the
syrup was dried by several coevaporations with absolute ethanol. D-Lyxose (288 mg)
slowly crystallized from ethanol (after seeding) over a period of 6 days. Further
processing of the mother liquor afiorded two additional crops of crystals (total yield
373 mg.72.5%). m.p. 118-1227, [2]2* — 13.9% (¢ 2.64, water, equil); lit *® m.p. 117-
1187, [2]p —14°: 1n admixture with a sample of f-pD-lyxose (m.p. 119-1247,
Pfanstiehl Laboratories, Inc.) no depression of m.p. was observed and the i.r. spectra
of the two samples were also 1dentical.

Metinyl 5-deony-2,3-O-isopropylidene-a-D-Iyxofuranoside (13). — To a solution
of 12 (10.9 g) in dimethyl sulfoxide (80 ml) was added NaBH, (4.6 ). The muxture
was stirred for 24 h at 85°, cooled 10 room temperature, and poured nto a solution
of 1% aq. acetic acid {300 ml). The mivture was extracted with chloroform (4 x 50 ml).
the chloroform solution washed with water (5 x 250 ml), dried, and evaporated. The
oil was distilled (4.145 ¢, 72°%:), b.p. 29-30° (0.05 Torr), [x]2* +99.8° (¢ 3.88,
methanol); nj® 1.4292; n.m.r.: 6 4.73 (s, 1 H, H-1). 1.45 (d, 2 H, H-2. H-3), 3.98
(q. | H, H~1), 3.22 (s. 3 H, OMe), 1.40, 1.25(both s. 6 H, gem-diMe), and 1.26(d. 3.
terminal Me): lit.! *: methyl S-deoay-2,3-O-isopropyhidene-x-L-lyvofuranoside ! 2. [x]p
—92 7" (¢ 4.7. methanol) and n2” 1.4280.

Anal. Cale. for CoH,0,: C, 57.43: H, 8 57. Found: C, 57.37: H, 8.54.

5-Deoxy-p-Iyxose. — Compound 13 (366 mg) was hydrolyzed in 0.5M H.SO,
(10 ml) and processed, as just described for the preparation of D-lyxose, to give a
colorless gum (363 mg. 90%. afier dryving under high vacuum), [x]3> +31.7° (¢ 1.23,
water, equil.); lit.?7: [x]p +32.4°.
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A phenylosazone was obtained by treating the sugar (30 mg) with phenyl-
bydrazine hydrochloride (60 mg) and sodium acetate (90 mg) in water (2 ml) for
0.5 h in a boiling-water bath. The product was recrystallized twice from methanol-
water, m.p. 180-181.5%; lit.'®: 5.-deoxy-D-xylose phenylosazone, m.p. 179-180°.

Methyl  3-deoxy-5-10do-2,3-O-1sopropylidene-<-D-lyrofuranoside (14). — A
mixture of 12 (6.1 g) and Nal (3.6 g) in acetone (40 ml) was heated at 115° in a Parr
bomb. After 66 h, the bomb was cooled to room temperature and the precipitated
sodium p-toluenesulfonate was removed by filtration and washed with acetone. The
solvent was evaporated, the residue was dissolved in chloroform (50 ml), and washed
with a 10% NMa,S,0; solution (50 mi), water (50 ml), and dried. The chloroform was
evaporated aud the oil distilled to give 4.74 g (70%) of 14. In a repetition of this
procedure 1n which three separaie batches were processed starting with 12.2 g of 12,
the products were combined and distilled to afford a total yield of 30.24 g (94%),
b.p. 56-63* (0.02 Torr), [x]3* +72.6° (¢ 2.88, methanol); n2° 1.4992: n.m.r.:  4.83
{s, | H, H-1), 4.60 (m. 2 H. H-3, H-4), 4.12 (sextet. | H. H-4), 3.27 (s, 3 H, OMe),
3.23 (d, 2 H, H-5a, H-5E), 1.40. and 1.28 (both s, 6 H, gem-diMe): lit.!2: methyl
5-deoxy-5-todo-2,3-O-isopropylidene-a-L-lyxofuranoside, fa]p — 70.4° {c¢ 2, methanol).
nd? 1.4975.

Anal. Cale. for CyH | 5104: C, 34.41; H, 4.81. Found: C, 34.33; H, 4.71.

9.(5-Deo cvy-B-L-erythro-pent-4-enofuranosyl)adenine (20). — Treatment of 14
(6.28 g, 0.02 mol) with 9:! trifluoroacetic acid-water for 0.5 h and processing as
described for 3 gave a product (containing 15) which was dissolved in pyridine (45 ml)
and treated with benzoyl chloride (9 ml) for 19 h at room temperature. After the
usual processing (see preparation of 5), a syrup was obtained which appeared to be
contaminated with benzoic arhydride. 1t also did not exhibit a very strong OMe peak
in the n.m.r., indicating that some hyvdrolysis of the glycoside bond had occurred
under the acid conditions. The syrup was acctolyzed in a mixture of acetic anhydride
(6 ml), acetic acid (50 ml), and H,SO, (2.7 ml) for 16 h. After processing (see
preparation of 6), 6.98 g of a syrup was obtained, which had a peak for COCH,
at 6 2.07 (n.m.r.).

The blocked nucleoside 18 was prepared by reaction of this syrup (6.98 g) with
6-benzamidochloromercuripurine (8.05 g) in 1,2-dichioroethane (630 ml) containing
TiCl, (1.9 ml), and Celite-545 (8 g) for 21 h under reflux. After the usual processing®’,
a crude product was obtained that was purified on a silicic acid column. as described
for 7,to give a foam (4.58 g), u.v.: AMOH 277 nm, and positive Beilstein test.

The blocked nucleoside 18 was treated with 1,5-diazabicyclo[5.4.0Jundec-5-ene
(1.72 g) in N.N-dimethyiformamide, as described for the ribo compound. and the
benzoyl groups were removed with I:1 methanol-conc. NH,OH (80 mi). After
evaporation, the residue in water solution was chromatographed on a column
(55 x 2 cm) of Bio-Rad AG1-X2 (200-400 mesh, OH 7) ion-exchange resin. Fractions
(15 ml) were collected and the major u.v. absorbing peaks in tubes 6—4! and 63-156
were pooled. The first peak was identified as benzamide and the second peak crysial-
lized from water to afford 690 mg. Recrysiallization from acetone pave 524 mg of 20
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in

three crops, m.p. 182-184°; on a preheated stage (185%). m p. 189-192": [x]37

+49° (¢ 1.04, p-dioxane); i r. and n.m r. spectra identical to those of the enantiomer 9.

H,

Anal. Calc. for C,oH,,N;O,: C, 48.19; H, 449: N, 28.10. Found: C, 48 20;
4.44: N, 28.13.
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