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A FACILE SYNTHESIS OF 2-DEOXY-2-HYDROXYMETHYL-B--D-ERYTHROFURANOSYL NUCLEOSIDES
FROM 9-(2-DEQXY—2-HYDROXYMETHYL-R-D-ERYTHROOXETANOSYL JADENINE
BY A NOVEL RING EXPANSION ACCOMPANYING TRANSGLYCOSIDATION
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Summary: Reaction of N-benzoyl oxetanocin diacetate with trimethylsilyl pyrimidine in the
presence of SnCly gives both erythrofuranosyl pyrimidine and purine nucleosides,

The replacement or substitution of the 5'-hydroxyl of adenosine or removal of the 4'-
hydroxymethyl group invariably leads to Tloss of substrate activity toward adenosine
deaminase.) In addition, 2'~ and 3'-methyladenosines show cytotoxicity against KB cells in
culture.? For the investigation of biological properties of other nucleosides having
branched chain sugar, Reist et al. reported rather tedious synthesis of adenine nucleosides
carrying 2-deoxy-2-hydroxymethyl-D-threcfuranose as a sugar moiety.3 In the course of our
study concerning chemical modification of oxetanocin (1),4 we examined the ring expansion of
oxetanosyl nucleosides into biologically interesting nucleosides having a branched chain
erythrofuranose., We describe herein a novel and facile synthesis of 2Z-deoxy-Z-hydroxymeth-
y1-B-D-erythrofuranosyl nucleosides from 2-deoxy-2-hydroxymethyl-B-D-erythrooxetanosyl ade-

nine [oxetanocin (1)] by a ring expansion accompanying transglycosidation.
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When N-benzoy!l oxetanocin diacetate (2) (Immol) was treated with bis{trimethylsilyl)-
uracil (3) (15mmal) in the presence of SnClz (15mmol) in CH3CN - CI1(CHp)»C1 at room temp.
for 20 min, 1-{2-acetoxymethyl-3-0O-acetyl-2-deoxy-B-D-erythrofuranosyl)uracil (13 and
N6~benzoy1—9—(2~acetoxymethy1-3—Ofacety1—2—deoxnyAD~erythrofuranosy])adenine (5)° were iso-
Jated as a 1:1 mixture in 687 yield (Scheme 1).6+7
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To the best of our knowledge, this is the first example of the ring expansion accompa-
nying transglycosidation and provides a convenient method for the synthesis of 2-deoxy-2-
hydroxymethyl-g-D-erythrofuranosyl purine and pyrimidine nucleosides.
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5. The spectral data for the new compounds are in accord with the structures assigned, and
only selected data are cited: 4: Ci3fy N0y [m/z 313 (MH1)); [a]pe® +39.6° (c 0.23,
CHC13), IR (CHC13) 3400, 1750, 1720 (sh), and 1700 cm~'; YH NMR (CDC13) & 2.06 (3H, s),
2.117(3H, s), 2.72 (1H, m), 4.24 (2H, complex), 4.31 (2H, d, J= 6.23 Hz), 5.19 (1H, m),
5.78 (1H, d, J=_8.18 Hz), 5.93 (1H, d, J= 2.93 Hz), 7.49 (IH, d, J= 8.18 Hz), and 9.31
(1H, br. s); 13C NMR (CDC13) § 20.65 (q), 20.85 (q), 51.50 (d), 61.74 (t), 74,24 (t),
75.15 (d), 88.37 (d), 101.94 (d), 139.16 (d), 150.31 (s), 163.57 (s), 169.89 (s), and
170.55 (). 5: Cp1lipiNs0g [m/z 439 (M¥)); [a]pf® -24.5° (c 0.29, CHCl3); IR (CHCl3)
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(MH, m), 4.26 — 4.50 (4H, complex), 5.28 (1H, m), 6.28 ( 1H, d, J= 3.26 Hz), 7.48 - 7.66
(3H, complex), 8.05 (2H, d, J= 6.68 Hz), 8.28 (1H, s), 8.78 (1H, s), and 9.23 (1H, s);
3¢ NMR (CDC13) & 20.76 (q), 20.86 (q), 51.05 (d), 61.86 (t), 73.69 (t), 75.11 (d), 87.03
(d), 123.38 (s), 127.88 (2C, d), 128.90 (2C, d), 132.86 (d), 133.51 (s), 140.93 (d),
149.48 (s), 151.68 (s), 152.78 (d), 164.56 (s), 170.19 (s), and 170.59 (s). :

6. Similar results were observed with other silylpyrimidine bases such as thymine and
cytosine.

7. The reaction mechanism has not been clarified yet.
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