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Cyclic 1,2-thiocarbonate sugars are convenient starting materials for the selective and efficient preparation of glycofuranosyl azides and
nucleosides by regio- and stereoselective thiocarbonate ring-opening.

The biological role of nucleoside-related compourid=eps synthesi% using persilylated pyrimidinic bases with good
the development of more efficient synthetic methods as ayields and, in some cases, stereoselectivities. Nevertheless,
permanent current topic due to the importance of this type in these reactions, the opening of the 1,2-cyclic sulfite ring
of compounds in the development of new lines of anti- usually requires long reaction times and high temperatures.

neoplastic therapeutic ageritShe greatest challenge isthe  Glycosyl azides are important intermediates for the
achievement of a good stereoselectivity to avoid the forma- synthesis of a wide variety of sugar derivatives. For their
tion of (X/ﬂ diastereomeric miXtUreS, which are difficult to SynthesiS, three genera] methods are norma"y used: (a)
separate. In other cases, the employment of strong glycosyreaction of glycosyl halides with metal azides or tetrameth-
Iating promoters or conditions limits the use of many y|guanidium azidé under homogeneous conditiédnasr by
protecting group3. using phase transfer cataly8td) reaction of glycosyl esters
Cyclic 1,2-thiocarbonate sugé&ere stable compounds that  with trimethylsilyl azide in the presence of a Lewis acid
are easily prepared and handled. They have previously been
employed as glycosyl donors in glyCOSidaﬁon reactions by (5) Patroni, J. J.; Stick, R. V.; Tilbrook, D. M. G.; Skelton, B. W.; White,
sulfur methylation that promotes the attack of the glycosyl A. H. Aust. J. Chem1989,42, 2127—2141.
acceptor“:5 Other related glycosyl donors are cyclic 1,2- (6) (a) Gagnieu, C. H.; Guiller, A.; Pacheco, Barbohydr. Res1988,

. ., 180, 233—242. (b) See also: Moon, H. R.; Kim, H. O.; Chun, M. W.;
sulfite sugars that have also been employed for nucleosidejeong, L. SJ. Org. Chem1999,64, 4733—4741.

(7) Li, C.; Arasappan, A.; Fuchs, P. Tetrahedron Lett1993 34, 3535~

(1) Mizuno, Y. The Organic Chemistry of Nucleic Acid&lsevier: 3538.
Amsterdam, 1986. (8) (a) Micheel, F.; Klemer, AAdv. Carbohydr. Chem. Biochert961,
(2) Montgomery, J. A.; Johnston, T. P.; Shealy, YBRrger's Medicinal 16, 85-103. (b) Nakabayashi, S.; Warren, C. D.; Jeanloz, RCétbohydr.
Chemistry; Wiley: New York, 1980, part 2. Res.1988 174, 279-289. (c) Peto C., Batta G., Gyorgydeak, Z.; Sztaricskai,
(3) (@) Kennedy J. FCarbohydrate ChemistryOxford University F. Liebigs Ann. Cheml991, 505—-507.
Press: Oxford, 1988. (b) Collins, P. M.; Ferrier, RMonosaccharides. (9) (a) Kunz, H.; Waldmann, H.; Mérz, Liebigs Ann. Chem1989,
Their Chemistry and Their Roles in Natural Products; John Wiley & Sons, 45—49. (b) Thiem, J.; Wiemann, Angew. Chem., Int. Ed. Engl990,
Ltd.: Chichester, England, 1995. 29, 80-82. (c) Tropper, F. D.; Andersson, F. O.; Braun, S.; Roy, R.
(4) Murakami, M.; Mukaiyama, TChem. Lett1983, 1733—1736. Synthesis992, 618—620.
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catalyst>'® and (c) reaction of cyclic 1,2-sulfite sugar || G

derivatives with sodium azidé.** _ ~ Scheme 2. General Mechanism for the Nucleosidation Process
Considering the particular charge density at the anomeric o

carbon of the cyclic 1,2-thiocarbonate sugars as a conse- R "

quence of the concurrence of the sugar and thiocarbonate !

rings, we thought that these bicyclic compounds should be _ms Siylatcabse __ B0 0B N

easily opened by attack with nucleophiles such as sodium = <t Silglating agent” ‘Llﬁ? o
azide allowing the synthesis of the corresponding glycosyl

azides. This hypothesis was corroborated when compounds

1 and 2 were treated with sodium azidé)eading to the

corresponding 3,5-di-O-benzyl4gxylo (3) and the already N0 bisimethylslcetamide §R=H
described 3,5-di-O-benzyl-p-ribofuranosyl azide (4} in

95 and 90% yields, respectively (Scheme 1).

disposable silylating ageniNJO-bis(trimethylsilyl) aceta-
_ mide] (Table 1). The better results correspond to the use of

Scheme 1. Thiocarbonate Ring-Opening with NaN

-0 2 -0 o L .
%gf—; Table 1. Optimization of the Nucleosidation Process: Yields
Ry oo\ R, OH of 5-7
s base? silylating agent®
R e PR compd 1 equiv 2 equiv 4 equiv 6 equiv
5 29 73 86 90
6 25 39 70 76
7 26 43 57 71

On the basis of these satisfactory results, we thought that
the pyrimidinic bases could also be used as nucleophiles for 2in all cases, 2 equiv of silylating agent was employeih all cases, 2
the opening of cyclic 1,2-thiocarbonate sugars, allowing an €duiv of nucleobase was employed.
easy access to nucleosides. Preliminary experiments weré

carried out using thymine as a nucleophile, but treatment of , o
this base with compound using NaH or DBU led to 2 equiv of base and a large excess of silylating agent (see

complex mixtures. General Method)" _ o

Sugimurd® has previously reported the use of NBS to 10 dgmons_trate unequwopally tlﬁ?econﬂgu@ﬂon at the
promote nucleosidation of thioglycosides achieving good &nomeric position of nucleosidés-7, the substituent at C-2"
yields with moderate stereoselectivity in a variety of Was firstremoved by basic (KOH, DABCO) or acid (KHO
examples. Taking this antecedent into consideration, we reatment leading to the corresponding nucleosgtes0in
chose NIS as the promoter for the nucleosidation of cyclic 2lmost quantitative yield. Compourgdwas then mesylated
1,2-thiocarbonates sugars. The use of NIS proves to be@nd treated with DBU to obtain the tricycld, which showed
particularly efficient when persilylated pyrimidinic bases physpal and spectroscopic data identical to those previously
(thymine, uracil, and 5-fluoruracil) were used as nucleophilic described (Scheme 3.
agents and acetonitrile as a solvent. The thiocarbonate ring-

opening of compound was thus effectively achieved at | R RN

room tem.perz_iture,. arﬁi-nucl_eoside§—7 were exclusively Scheme 3. Chemical Correlation Demonstrating the Obtained
obtained in high yields having the hydroxyl group at C-2 B-1' Configuration
protected as indicated in Scheme 2. o o
Yields were drastically affected by the number of equiva- R NH HiC
. . NH
lents of the pyrimidine base used and the proportion of the | /LO |
KOH Bn0—0pn N L MsCUEGNCHCL_ BnO—~ gy, N
i N . e 56,7 THFH,O0 -0 2. DBU/DMF - o}
(10) (a) Paulsen, H.; Gyorgydedk, Z.; Friedmann,Ghem. Ber1974, -O
107, 1568—1578. (b) Szilagyi, L.; Gyorgydea. Carbohydr. Res1985, oM
143, 21-41. (c) Viaud, M. C.; Rollin, PSynthesis990, 130—132. sx- u
(11) (a) Guiller, A.; Gagnieu, C. H.; Pacheco, H.Carbohydr. Chem. R
1986,5, 161—168. WR=F

(12) General Procedure for Azide Glycosidation.To a stirred solution
of 1 (1.12 g, 3.0 mmol) in DMF (10 mL) was added Nafb85 mg, 9.0
mmol), and the mixture was heated at 80 until TLC indicated the

disappearance of the starting material (15 min). Water (100 mL) was then  |n summary. we report a new methodolo for the
added and the solution extracted with toluenex(30 mL). The combined Y, P 9y

organic extracts were dried over Mg$@nd evaporated, giving a residue synthesis of glycofuranosyl azides and nucleosides using
that was purified by column chromatography (etheexane 2:1) to achieve  cyclic 1,2-thiocarbonate sugars as readily available and useful

0 . . . .
3 ((11'(3? 3&3%’35 H.- Muramoto. .- Nakamura. T.: Osumi.Gaem. Lett. starting materials. The reactions were shown to be mild, fast,

1993, 169—172. and selective, allowing the isolation of only one of the
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Supporting Information Available: Complete IR, mass

I : : spectra, [do, and NMR data of produc—10. This material

(14) General Procedure for Nucleosidation.To a stirred suspension ) . ;
of thymine (252 mg, 2 mmol) in CECN (15 mL) was addedN,O-bis- is available free of charge via the Internet at http:/pubs.acs.org.
(trimethylsilyl)acetamide (1.5 mL, 6 mmol). Once the thymine was dissolved
(15 min), compound. (372 mg, 1 mmol) and NIS (450 mg, 2 mmol) were ~ OLO34975A
added, and the solution stirred at room temperature until TLC indicated
the disappearance of the starting material (10 min). After evaporation, the  (15) (a) Gurjar, M. K; Lalitha, S. V. S.; Sharma, P. A.; Rama Rao, A.
crude was dissolved in Gl (25 mL) and the solution washed succes- V. Tetrahedron Lett1992,33, 7945—7948. (b) Gurjar, M. K.; Kunwar, A.

sively with NaHCQ saturated aqueous solution, water, 10%,34@; C.; Reddy, D. V,; Islam, A,; Lalitha, S. V. S.; Jagannadh B.; Rama Rao,
solution, and water. The organic layer was dried over Mgs@d A. V. Tetrahedron1993,49, 4373—4382. (c) Robles, R.; Rodriguez, C;
evaporated, giving a residue that was purified by column chromatography Izquierdo, |.; Plaza, M. T.; Mota, A.; karez de Cienfuegos, LTetrahe-
(CH.Cl,—MeOH 25:1) to achievé (500 mg, 90%). dron: Asymmetn2000,11, 3069—3077.
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