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STEREOCONTROLLED SYNTHESIS OF 1',4'-DIALKYLATED PYRIMIDINE
RIBO-_(_J_-NUCLEOSIDES1

Tsuneo SATO, Makoto WATANABE, and Ryoji NOYORI
Department of Chemistry, Nagoya University, Chikusa, Nagoya 464

The first, stereocontrolled entry to 1',4'-dialkylated pyrimidine C-nucleosides

is outlined.

The recent development of the efficiently stereocontrolled entry to ribo-C-nucleosides
starting from non-carbohydrate maﬂ:eria,ls2 prompted us to synthesize various analogues
substituted at the ribofuranosyl skeleton. As a part of the program to prepare such analogues,
we have synthesized hitherto unknown 1',4'-disubstituted ribo-C-nucleosides.

The oxabicyclic ketone Ia was obtained in 66% yield by the [3 + 4] annulation3 reaction
using @,a,a',a'~tetrabromoacetone, 2,5-dimethylfuran, and Zn/Ag couple4 (3:1:2 mol ratio,
THF, 20 °C, 12 h) followed by treatment of the product with Zn/Cu couple (excess, NH4C1--
CH30H, 0 °C for 2 h and then 20 °C for 1 h). Reaction of Ia with 30% H202 (3 equiv) and a
catalytic amount of OSO4 (10:1:1 acetone—-t_—C4H90H--ether, 19 ;C, 27 h) and then with excess
of CuSO4 and p-TsOH (20 °C, 12 h) led to a single acetonide Ila. The stereochemical
assignment was made on the basis the 1H NMR spectrum exhibiting the H2| and H3, signal
(nucleoside numbering) as a singlet at 6 4.30.6 When IIa was exposed to CFSCO3H (2 equiv,
CH2C12, 20 °C, 13 h), the Baeyer—Villiger product IIIa.'7 was obtained in 77% yield. Subsequent
condensation with tris(dimethylamino)methane8 (neat, 90 °C, 8 h) afforded the (Z)-dimethyl-
aminomethylene lactone IVa in 38% yield (88% yield based on consumed IIla). This compound
serves as a versatile intermediate for the synthesis of various C-nucleosides. For instance,
condensation of IVa with urea (5 equiv, 1 N ethanolic C_H_ONa, reflux, 24 h) resulted in the

275
production of Va.9 (28%), which was deprotected with 10% HCI1 in CHSOH (20 °C, 1 h) to give

quantitatively 5-(1, 4-dimethyl-B -ribofuranosyl)uracil (1',4'-dimethylpseudouridine) (VIa). 10
There exists little chance for epimerization at the C-1"' position throughout the overall synthetic
sequence involving the rigid cyclic intermediates. The B stereochemistry assigned for Va was
consistent with the 1H NMR spectrum (dimethyl-g6 sulfoxide) giving isopropylidene methyl
signals at 6 1.28 and 1.50 (Aé 0.22 ppm). 1 When thiourea in the cyclization in place of urea,
the 2-thiouracil derivative VIIa, leading to VIIIa12 after acidic deblocking, was obtained in 60%

yield. Use of guanidine in the heterocycle formation gave rise to Xa13 (HC1 salt) via IXa (75%

yield).
4

In a similar manner, the 1',4'-dipentyl analogues, VIb, 1 VIiIib, and Xb, 15 have been

prepared starting from Ib.
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Thus the present methodology appears to provide a facile, general way to 1',4'-di~

substituted C-nucleosides which are not available by the conventional approaches reported to

date.
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16. All compounds described herein are racemic.
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