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Ribonucleoside derivatives with acid-labile 2'- and base-labile 3'-

protecting groups are required as intermedlates in our approach to oligoribo-
nucleotide synthesis (1). The immediate precursors (III) of these derivatives
must be so designed that their 5'-0-acyl functions may be removed by basic
hydrolysis under relatively mild conditions, thereby ensuring that their 3'-

ester groups (g?nerally acetates of benzoates) remain intact.
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We found that 3'-0-benzoyl-5'-0-formyluridine (IIb: R' = H, B = uracil)
(2) reacted smoothly with 4-methoxy-5,6-dihydro-2H-pyran (3) in the presence of
toluene-p-sulphonic acid to give the corresponding ketal (IIIb; R' = H, B =
uracil) which, on treatment with dilute methanolic ammonia, gave the required
derivative (IVb; B = uracil) (4). The latter was isolated as a pure crystalline

compound (5), m.p. 207-208°, in 62% yield. Although this suggested a general
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synthetic method, the comparatively high lability of the formyl group, even in
neutral alcoholic aolution, tended to 1imit the yilelds of the intermediate di-

acyl derivatives (II). It therefore seemed that an alternative protecting group

was required. %
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Consideration of acyl groups which were most likely to be removable
selectively in the presence of acetate and benzoate functions, led us to in-
vestigate the solvolytic behaviour of 5°'-0-methoxy- and ~-phenoxy-acetyluridines
(Vb and Ve, respectively) (6). The latter substrates (7) were obtained in good
yields by treatment of 2',3'-0-1sopropylideneuridine with methoxyacetic (8) and
phenoxyacetic (9) anhydrides, respectively, followed in each case by an acidic

hydrolysis step to remove the lsopropylidene group.

TABLE 1
Action of Ammonia on 5'-0-Acyl-uridine Derivatives (V) at 22°

Substrate Reagent ?ixmln)
Va NHB/MeOHa 59
Vb NHB/MeOH 2.5
Ve NH/MeCH <P
va® 0.155N-aqueous NHBQ 191
Vb 0.155N-aqueous NH3 10.4
Ve 0.155N-aqueous NH3 3.9

a Prepared by diluting saturated (at 0°) methanolic ammonia with an equal
volume of methanol. This reaction was too fast for t% to be measured
accurately. C The molarities og the substrates in the aqueous reactions
were in the range 0.01-0.0135. The pH of thls reagent was 10.77.

The solvolysis of 5'-0-acetyl-, -methoxyacetyl-, and -phenoxyacetyl-

uridines (Va, Vb, and Ve, respectively) was investigated both in methanolic and
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aqueous ammonia solutlons: first-order plots were obtained, and the half-times
of reaction were as indicated in table 1. It can be seen that the ratio of the
solvolysis rates of the melhoxyacetyl (Vb) and acetyl (Va) derivatives was ca.
20, in both methanolic and aqueous solutions. Although this ratio was greater
st11l (ca. 50) for the phenoxyacetyl (Vc) and acetyl derivatives, 1t was
estimated thét the methoxyacetyl protecting group would be quite satisfactory

for the present purposes.

TABLE 2
Preparation of 3'-0-Acyl-5'-0-Methoxyacetyl Ribonucleoside Derivatives (IIa or
IIb; R' = MeOCHZ) and the Desired Ketal Esters (IVa or IVb)

Compound II Compound IV
Nucleoside R B m.p.(°C)  Yield® m.p.(°C) Yield®
Uridine Me uracil 143145 4% 201-203 78%
Cytidine Me ﬁ&-benzoylcytosine §9-100 68% © 203-204 48%
Adenosine Ph adenine 198-199 69% 233-235 60%
Guanosine Me  N°-benzoylguanine  179-180 4% 214-215 67%

2 Yields which are based on the corresponding 2',3'-0-methoxyalkylidene
derivatives (I) as starting materials, represent mixtures of the 3'-acetates or
benzecates (Ila or IIb) and their 2'-isomers. High recoveries of the crystalline
3'-esters (II) can be obtained from such mixtures as the isomers undergo
equilibration in solution. b gverall yield, based on the corresponding 4
derivative II, ¢ In this case, the isomeric 2'-0-acetyl-5'-0-methoxyacetyl-N"-
benzoylcytidine was also obtained crystalline (m.p. 155-157°),
2',3'~0-Methoxyalkylidene derivatives (2) of the four common ribo-
nucleosides (Ia or Ib) (10) were treated with methoxyacetic anhydride, and the
products submitted to mild acidic hydrolysis., 1In each case, 3'-0-acetyl (or
benzoyl)- 5'-0-methoxyacetyl ribonucleoside derivatives (IIa or IIb; R' = MeOCHZ)
could be isolated in a pure crystalline state (11) (see table 2); these
derivatives were then allowed to react with 4-methoxy-5,6-dlhydro-2H-pyran (3)
in dioxane solution, in the presence of mesitylene- or p-toluene-sulphonic acid,
to give the intermediates (III). The latter were not isolated, but were treated
with methanolic ammonla (half-saturated at 0°) for 10 min at 20° to glve the
desired ketal esters (IVa or IVb), which were obtained as crystalline compounds

in satisfactory yields (12) (see table 2).

Insomuch as the 3',5'-dlesters (II) can readily be isolated in a
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pure crystalline state, and the fully protected intermediates (IIIa or IIIb;

R* = MeOCHZ) selectively de-acylated, the methoxyacetyl functlion has been shown
to have the desired properties as a protecting group in ribonucleoside chemistry.
It seems likely that the present approach would be of general application in
sugar chemistry and in related fields.
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