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ABSTRACT. The reagent system chlorodiphenyiphosphine. imidasole, and iodine, is shown to be us&l in a novel transposition 
reaction of allylic alcohols to provide access to a new class qf2’3’-lmsar~m&d tu~~leosi& aaalogucs. 

The nucleosides 2’,3’-dideoxy-2’-C-hydroxymethylcytidinet and 2’,3’-dideoxy-3’Ghydroxymethyl- 

cytidine2 are reported to show respectively moderate and high anti-HIV activity in vitro. As the corresponding 

2’,3’-didehydronucleosides would provide valuable insight to the SAR for hydroxymethylsubstituted 

nucleosides. we have investigated a synthesis for these types of compounds. 

A retrosynthetic analysis reveals that an allylic alcohol transposition of 1 aud 2 would provide an entry 

into this class of compounds. 

The literature procedures3 reported for these reaction sequences have inherent limitations when applied to 

nucleoside substrates e.g. requireing unsubstituted olefins.4 acidic conditions.5 heat6 or oxidation-reductions.7J 

We decided to explore a reagent system previously described for the conversion of primary and secondary 

hydroxyls to iodides or bromides using chlorodiphenylphosphine, imidaxole and iodine or bromine.9~lu 

anticipating to carry through an allylic alcohol transposition in three steps as depicted in Scheme 1. 

Indeed this turned out to work very smoothly with the uridine derivatives 1 and 2 as model compounds. 

Compound 111 was reacted (Scheme I) with 1.2 equiv. chlorodiphenylphosphine (freshly distilled) and 2.1 

equiv. imidaxole in toluene-acetonitrile (21) at 0 ‘C under nitrogen. After 2 min. TLC indicated complete 

conversion of the alcohol 1 to the phosphinate 3 (not isolated). 
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R= tert-Butyldi@enylsilyl. U= Urac&l-yl 
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Scheme 1. A. Ph2FCl. imidazole, toluene-acctonitrile (2:1), ‘0 C. B. I2 in toluene-acctonitxile (2~1). C. N(Bu)4OAc, CH2CI2. 

D. MeOH sat. with NH3. 
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Addition of 1.2 equiv. iodine dissolved in toluene-acetonitrile (2: 1) resulted, after 5 min., in a SN2’ reaction to 

give. 4 in 90 6 yield.Reacting 4 with 1.1 equiv. tenabutylammonium acetate12 in methylene chloride gave 5 in 96 

8 yield De-O-acetylation of 6 in methanol saturated with ammonia gave I-(5CLtert-butyldiphenylsilyl-2,3-dide- 

hydro-2,3-dideoxy-2-C-hydroxymethyl-~I3-g~cer&pentofuranosyl)uracil (6)‘3 in 94 % yield (81 96 from 1). 

When 211 was reacted (Scheme 2) u&g the same reaction conditions (vide sup-u) except that 1.2 equiv. 

imidazole was used and with methylene chloride as solvent, the SN~’ reaction took 2 hours giving 7 in 81 8 

yield. Compound 8 was obtained in 90 96 yield and I-(5-O-tert-butyldiphenylsilyl-2,3-didehydm-2,3dideoxy-3- 

C-hydroxymethyl-P-D-g~cer&pentofuranosyl)uracil (9)14 in 96 % yield (70 96 from 2). 

R= teat-Butyldiph~ylsilyl, U= UraciI-l-y1 cc: 

7 R’= I(81 %) 

L 8 R’= OAc (90 46) 
D 

9 R’= OH (96 %) 

Scheme 2. A. phzPCl. imidazole, CH2Cl2, ‘0 C. B. 12 in CH2Cl2. C. N(Bu)4OAc, CH2Cl2. D. MdW a W&II r-414~. 

Acknowledgement. We thank the Swedish National Board for Industrial and Technical Development and 

Medivir AB for tinancial support. 

References and Notes 

1. 

2. 

3. 

4. 

5. 

6. 

I. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

IoamGdis, P., Classon, B., Samuelsson, B. and KvamsWn. I. Nucieosides & Nucleotides ll(l992) 1205. 

SUIISSO~, L., KvarnWim, I., Chon, B. and Samuclsson, B. J. Org. C/tern. 56 (1991) 2993. 

Trost, B.M. and Fleming. I. Comprehensivr Organic Synthesis, 6 (1991) 829, Per8amon Press 

Overman, LB. Angew. Chum. ht. Ed. Eng. 23 (1984) 579. 

Babler, J.H. and Olsen, D.O. Tetrahedron Lat. 4 (1974) 351. 

Martinc~, A& Vilhbbos. A.C. and Ruiz. M.O. Synthesis (1988) 58. 

Marshall, J.A. and Jensen, T. J. Org. Chem. 49 (1984) 1707. 

Wharton. P.S. J. Org. Chem. 26 (l%l) 4781. 

Classon, B., Liu, Z. and Samu&son. B. J. Org. Chem. 53 (1988) 6126. 

Liu, Z., Classon, B. and Samuelsson, B. J. Org. Chem. 55 (1990) 4273. 

(a) Takenuki. K., Matsuda, A., Ueda, T., Sasaki, T., Fujii, A. and Yamagami, K. 1. Med. Chem. 31 (1988)1063. (b) 
Samano, V. and Robins, M.J. Synthesis 4 (1991) 283. 

Brlindstim, A. Prqnwative ion pair extraction. 2nd edition. (1976) Apotckar-soci L&medel. 

6. 13C NMR (CDC13.25 “C) 8 19.3 (C-tcrt), 27.0 (3 x CH3), 59.9 (C-61.65.2 (C-53.86.4 (C-43.89.6 (C-l-), 102.6 (C- 
5). 127.9-141.1 (8 x Arc, C-2’, C-3’, C-6). 151.4 (C-4), 164.2 (C-2); lI-l NMR (CDCl3.25 “C) 8 1.06 (s, 9 H. 3 x CH3). 
3.88 (m. 2H. H-5’, H-5,3.4.21 (m, 2H, H-6’. H-6”). 4.85 (m, IH, H-4’). 5.21 (d, J= 8.06 Hz. 1H. H-5). 6.07 (m. lH, H- 
13.6.99 (m. lH, H-33,7.34-7.65 (m. lOH, ArH), 7.68 (d,J= 8.06 Hz. lH, H-6). 10.21 (s. lH, H-3). 

9. 13C NMR (CDCl3,25 “C) 8 19.4 (C-tert), 27.1 (3 x CH3), 58.5 (C-63, 64.3 (C-5’). 86.2 (C43, 88.6 (C-l?, 102.65 
(C-5). 121.0-148.4 (8 x ArC, C-2’, C-3’). C-6). 150.6 (C-4). 163.1 (C-2); *H NMR (CDC13, 25 “c) 8 1.11 (s, 9 H, 3 x 
CH3), 3.97 (m. 2H, H-5’. H-5.1.4.43 (m. W, H-6’. H-63, 4.85 (m. 1H. HA’), 5.26 (d, J= 8.06 Hz, lH, H-5). 5.77 (m. 
lH, H-13.6.98 (m, lH, H-23,7.367.73 (m. llH, ArH, H-6), 8.84 (s, lH, H-3). 
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