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A NEW METHOD FOR THE STEREOSELECTIVE
SYNTHESIS OF NUCLEOSIDES FROM ACYCLIC EPOXY ALDEHYDES
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A new method for the stereoselective synthesis of nucleosides
starting from acyclic epoxy aldehydes is developed. 2-Deoxy-a-DL-
ribonucleosides and o-L-lyxonucleosides are prepared by the reac-
tions of the corresponding epoxy aldehydes with stannous salts of
nucleoside bases utilizing stannous bromide as an activating reagent.

Various nucleosides are stereoselectively synthesized by the reaction between
C-1 activated sugars (e.g. halosugars) and nucleoside bases.l) However, in most
cases, rather severe reaction conditions as high reaction temperature, ) use of
heavy metal compounds,s) or use of strong Lewis acids4) are required. Therefore,
we have made an attempt to develop an alternative method in which the formation of
nucleosides is carried out under milder conditions.

In this communication, we with to report a new method for the stereoselective
synthesis of nucleosides from an epoxy aldehyde via an addition-cyclization pro-
cess, which involves (1) initial addition of a metal salt of nucleoside base to a
carbonyl part of the epoxy aldehyde and (2) a successive intramolecular cy-

clization of the adduct (Scheme 1).
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As a model system for the examination of this approach, epoxy aldehyde 1 was
chosen and prepared according to the following procedure (Scheme 2). Treatment of
2,3-0-isopropylidene-5-0-p-toluenesulfonyl-D-ribono-1,4-1lactone (2) 5) with sodium
methoxide in MeOH at 0 °C afforded an epoxy methyl ester 3 6) in quantitative yield.
The epoxy methyl ester 3 was then reduced to the corresponding epoxy aldehyde l7)
with diisobutylaluminum hydride (DIBAH) in toluene (60% yield).
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Next, a nucleoside formation by the reaction of the epoxy aldehyde 1 with

various metal salts of benzimidazole 4 was tried (Table 1, Entries 1-4).

Of the

metal salts screened, stannous salts were found to be the most effective to

prevent the attack of benzimidazole to the epoxy ring (formation of 6) and to

achieve the desired addition-cyclization process.

Moreover,

the increase of the

yield of 5 is observed by an addition of a weak Lewis acid such as stannous

chloride or stannous bromide (Entries 5,6).
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Entry M of 4 Solvent Yield of 5/% (o/B) Yield of 6/%

i

1 -Al B?z CH,C1, 10 — 35

2 -Ti(0'Pr) 4 toluene-DMF 0 — 18

3 -SnMe o toluene-DMF 45 (80/20) 0

4 -SnC1 THF 40 (80/20) 0

5 -SnC1+SnCl, THF 54 (80/20) 0

6 -SnBr+SnBr, THF 60 (80/20) 0

These results indicate that the application of this addition-cyclization

process to an epoxy aldehyde 7 might afford 2'-deoxy-o-ribonucleosides selective-

ly based on the following assumption (Scheme 3).
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Of the two adducts ([A] and [B]) existing in equilibrium with the starting

materials, the epoxy aldehyde 7 and a nucleoside base, the cyclization to form the

a-anomer from [A] should proceed preferentially because the other isomer causes
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much steric interaction in the transition state of cyclization.
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Schemel..

The starting material, the epoxy aldehyde 7, was prepared in high yield from

the readily available olefinic ester 8 according to the route outlined in Scheme
8)
4.

salts of nucleoside bases in the presence of stannous bromide. And the results

The epoxy aldehyde 7 thus prepared was treated with a variety of stannous

are summarized in Table 2. Typical procedure of the reaction is as follows: A
hexane (0.65 ml) solution of BuLi (1 mmol) and THF (4 ml) solution of SnBr2 (557
mg, 2 mmole) were added successively to a THF (1.5 ml) solution of 2-hydroxy-
pyridine (95 mg, 1 mmol) under an argon atmosphere at 0 °C. To this mixture was
added a THF (1.5 ml) solution of 7 (115 mg, 0.5 mmol) at -15 °C. The resulting
mixture was stirred overnight to attain to room temperature and was quenched with
5% Na,C0; solution (5 ml1). The resulting precipitate was filtered off through a
Celite pad, and the filtrate was extracted with CHCl;. The organic layer was dried
over anhydrous Na,S0,. After evaporation of the extract, the residue was puri-
fied by silica gel thin layer chromatography to afford 1-[3-0O-t-butyldimethyl-
silyl-2-deoxy-o-DL-ribofuranosyl]-2-pyridone (128 mg) and the B-anomer (5 mg)

(79% total yield, o/=96/4).%)

Table 2.

Nucleoside base (B) Yield of nucleosides/$% a/B ratio

I
N 81 80/20

NN 95 64/36
G /
)
79 -96/4
Vo /
0C2H5
CHj SN 91 >95/5
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As shown in Table 2, it is noted that 2'-deoxy-a-ribonucleosides are pre-
pared in good yields with expected high a-selectivity.lo) As it is still diffi-
cult to obtain 2'-deoxy-ribonucleosides in a stereoselective manner from C-1
11)

the

will give a new

activated sugars because of the absence of a neighboring group at C-2,
present methodology based on the addition-cyclization processlz)
and effective answer for the problem. Further work in this area is currently

underway in our laboratory.
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