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During the past decade ceric(IV) ammonium nitrate (CAN) has become increasingly attractive for the
oxidative generation of radicals from CH-acidic precursors under mild conditions [1]. Very recently, we
revealed the first application of this methodology in carbohydrate chemistry, which allowed the convenient
synthesis of carbohydrate 2-C-analogs from easily available glycals [2]. To further extend the scope of such
reactions, we became interested in the analogous addition of dialkyl malonates to 17,2 -didehydro-2"-deoxy-
nucleosides 1 [3] and 2 [4], since this strategy would provide an easy entry to 2°-C-branched nucleosides.
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However, the attempted addition of dialkyl malonates to the compounds 1 and 2 failed, since a fast
Ferrier rearrangement [5] to the ortho ester 3 competes with the C-C-bond formation (Table 1, entries 1 and
2). Under the acidic reaction conditions and after silica gel chromatography, the unstable ortho ester 3 is

cleaved to the lactone 4, which serves as an important building block in the synthesis of optically active

products {6]. Furthermor
id

equiv of Lewis acid and higher temperatures [5,8]. On the other hand, the transformation of nucleoside 2
proceeds less efficiently (entry 4). This can be rationalized by the basic amino group of adenine, which
functions as a buffer. Thus, 1.4 equiv of CAN are necessary to obtain full conversion (entry 5).
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Table 1. Ferrier rearrangement of the unsaturated nucleosides 1 and 2.

entry nucleoside CAN, equiv additive (equiv) time, min conv., % 3:4a 4 (%)
i i 3.00 CH,(CO;Me); (10) 40 >95 20:80 73
2 2 3.00 CH>(CO»1Pr); (10) 20 >95 30:70 c
3 1 0.02 30 >95 70:30 76
4 2 0.20 - 60 10 50:50 c
5 2 1.40 - 40 >95 60 : 40 70
6 1 1.00 NaHCO; (2) 60 <10 - ¢

a Product ratios determined by 'H NMR analysis of the crude product (200 MHz). b Isolated product after silica gel
column chromatography. ¢ Product not isolated.

Indeed, in a control experiment with nucleoside 1, the Ferrier rearrangement was inhibited comp

by addition of NaHCO3 (entry 6). Finally, other Lewis acids (Ce;SQOy4, ZnCl,) were investigated under the
same reaction conditions, but afford lower yields of lactone 4. In conclusion, ceric(IV) ammonium nitrate
(CAN), which was used for the first time to induce Ferrier rearrangements, has proven to be the reagent of
choice for the synthesis of the useful lactone 4, which serves as an important building block in the synthesis
of optically active products [6].

Acknowledoment, This work was apnprmmlv sunnorted bv the Deutsche Forschuneseemeinschaft {Hmcpnhnro
Acknowledgment, generousl upported by the Deutsche Forschungsgemeinschaft {(Heisenber g

fellowship for T.L., SFB 347), the VW- Snftung and the Fonds der Chemischen Industrie. We are grateful to the
European Commlssmn for a "Marie Curie" post-doctoral fcllowship to T.G..

References and Notes

(11  Nair V, Mathew J, Prabhakaran I Chem. Soc. Rev. 1997, 127-132. Linker T, Schmittel M Radikale und
Radikalionen in der Organischen Synthese. Weinheim: WILEY-VCH 1998, 230-234

m T inkar T Hartmann K Cammarmann T CQrhantoraww N DuncbAdacchal B Amoog Choue Tose L a1 100€ 28

‘LI L ARG 1y T1ALUHAIIL 1IN, ULV TIIAlTL 1y JVHIVULLU W L7, INUVAULOLLIVE L n’lscw- wnerre., irik. L. 1o lsl. 17’“, JJ,
1720 1729 T ialbne T Qaiviivnascinnn T ahlaowbhaour T A. L. C.... 100 110 O277 QOY0A
1/0U-1704. ILHIKCL 1, OULIHICIHHIALIL 1, DAIUCHOCLE T J. AN, Unent. ouC. L7771, 11, 73§ [-F004

AT Ll les~lon A M1 TT WAl M o L T RS b T RT.. o d_ ar ] AMMAA T T M AR

2] l\llld.l‘;d A, ldllde Ii, lVllyd.bde. L, I1a4lNagucCill I\ IVUCIEDSIAES INUCLEDIIAES 1 FF4L, [1, D 1-4].

[
[4] Gimisis T, Ialongo G, Chatgilialoglu C Tetrahedron 1998, 54, 573-592.

[5] Ferrier RJ, Prasad N J. Chem. Soc. (C) 1969, 581-586. Fraser-Reid B Acc. Chem. Res. 1985, 18, 347-35.
Lépez JC, Gémez AM, Valverde S, Fraser-Reid B J. Org. Chem. 1995, 60, 3851-3858.

[6] Hifele B, Jager V Liebigs. Ann. Chem. 1987, 85-87. Raveendranath PC, Blazis VI, Agyei-Aye K, Hebbler AK,
Gentile LN, Hawkins ES, Johnson SC, Baker DC Carbohydr. Res. 1994, 253, 207-223. De Alvarenga ES,
Cardin CJ, Mann J Tetrahedron 1997, 53, 1457-1466.

[7] A solution of 0.50 mmol of the 17,2"-didehydro-2°-deoxynucleoside 1 in 10 ml of methanol was cooled under
argon to 0 °C. 0.01 mmol CAN were added at this temperature and the mixture was stirred for 30 min. The
reaction was quenched with 50 ml of an ice cold diluted sodium thiosulphate solution, extracted with 4 x 30 ml
of dichloromethane, dried (Na,SO,), and the solvent was evaporated. The lactone 4 (76 %) was isolated by silica
gel column chromatography (hexane / ethyl acetate 9:1) (Rf = 0.27) as a white solid, mp 30-31 °C [a]%Q =-1384
(c = 1.20, CHCl3) [ref. [6] mp 32 °C [a]20 = - 136.2 (c = 1.13, CHCly)].

[8] Klaic B, Raza Z, Sankovic M, Sunjic V Helv. Chim. Acta 1987, 70, 59-62. Inaba VK, Matsumura S, Yoshikawa
S Chem. Letr. 1991, 485-488.



