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In this laboratory we have long been interested In the preparation of pyrimidine nucleo- 

side analogs and their evaluation and development as potential tumor-inhibitory and antiviral 

drugs (I). As a continuation of this work we are concentrating on isosteric replacements 

of the nitrogen atoms In the pyrimidine ring. Some 3-deazapyrimidine nucleoside analogs 

have already been prepared (2.3). In 1970 (I), we also proposed to synthesize nucleosides 

of 3H-2,3-dihydro-I ,3-oxarine-2,6-dione (L, “uracil anhydride”), which contains an oxygen 

lsostaric replacement. These compounds, due to their size and shape, would be expected to go 

to the active sites of certain enzymes concerned with the metabolism of pyrimidine nucleotides 

and then, because of their anhydride function, would become an “active site-directed 

irreversible inhibitor” as defined by B. R. Baker (4). Compound I_ was synthesized in 1927 

by Rinkes (5). and very recently by Washburne et al --. (6) and Kuhar et al. (7). In view of -- 

recent reports of the moderate biological activities of A (7,8), we now wish to report 

the synthesis of its ribonucleoside, 3-(P-~-ribofuranosyl)-2,3-dihydro-l,3-oxazine-2,6-dione, 

5, which represents a new class of pyrimidlne nucleoside analogs. 

Because of the lability of A, particularly to base, it was necessary to select a 

protecting group for the sugar that could be removed by non-hydrolytic conditions. Such a 

group is the P,P,P-trichioroethoxycarbonyl, which can be removed by a P-eliminatlon using 

zinc dust in acetic acid (Y-II), and which has not hitherto been used in nucleoside 

syntheses. 
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Methyl B-,O-ribofuranoside, 2, (12) was acyiated (O“, I.5 hr) by a slight excess of 

B,B,D-trichioroethoxycarbonyi chloride in DHF and anhydrous pyridine. Without extensive 

purification, the resulting product was treated (13) with excess acetic acid and acetic 

anhydride in the presence of concentrated sulfuric acid (room temperature, 16 hr) to afford 

the protected sugar, 5. 

RO OR RO OR OHOH 
4 5 6 

v 

R= C13CCH#02- 

Compound J (6) was siiyiated with an equimolar mixture of trimethyichlorosilane and 

hexamethyidisiiazane in tetrahydrofuran (room temp, 20 min). After evaporation, the 

residue was condensed (room tamp, 24 hr) with the protected sugar, 5 (0.4 equiv to L), in the 

presence of stannic chloride (2 equiv to J) and 1,2-dichioroethane to give the blocked nucieo- 

side, 2, in 90% yield, (iiO”d): nmr (CDCi3, TM) 6 4.81 (6ii, bs), 5.75 (IH, d, L - ~Hz), 

5.96 (IH. d, L - 4.3 Hz), 7.60 (IH, d, J = 8 Hz); uv (dioxane) Amax 260 nm (loge 3.78). 

Removal of the protecting groups with zinc dust in acetic acid gave, following purification on 

Amberiite IRC-50 and preparative TLC, the final product, i, (hygroscopic solid) in 20% yield: 

ir (fiuoroiube) 1785 and 1720 cm -‘; nmr (DHSO-d6) g 5.72 (IH, d. J - 4 Hz), 5.92 (IH, d, 

J = 8 Hz), 8.35 (IH, d, J - 8 Hz); uv (HZ01 Amax 265 nm (IogP 3.79). 

It is generally recognized that condensation in the presence of a Lewis acid of 

siiyiatad pyrimidines with sugars having a 2-acyioxy substituent leads almost exciusiveiy 

to the D-anomer of nucieosides (14-16). The simplicity of the nmr spectrum, the reiativeiy 



No. 1 97 

small coupling constant of the doublet at 5.72 l (ii,, 2, - 4 Hz), and the circular 

dichroism spectrum which shows a positive elllpticlty effect centered at 270 nm, strongly 

suggest that 2 has the B-configuration. 
-1 

The similarities of ir (1785 and 1720 cm , 

fluorolube) and uv (Imax 265 nm, H20) spectra of; and 6_ indicate that A is a N-nucleoside. 

All new compounds gave satisfactory analyses, and the spectral data are in agreement 

with the structures assigned. Compounds 1 and 5 have approximately the same activities in 

inhibiting the growth of ~5178~ cells in culture. 

While this manuscript was in preparation, the synthesis of the deoxyribonucleoside 

of l_ was reported (17). 

Acknowledgement: One of us (C.H.) is American Cancer Society Professor of Oncology. 

This work was supported in part by Grant CA-07175 and CRTY 5002 from the National Cancer 

Institute, National Institutes of Health. We wish to acknowledge the technical assistance 

of Mr. James Staum, and helpful discussions with Drs. Stephen Nesnow and Peter V. Danenberg. 

References 

(I) C. Heidelberger, Cancer Res. 30, 1549 (1970). -- 

(2) S. Nesnow, T. Hiyazaki, T. Khwaja, R. B. Meyer, Jr., and C. Heidelberger. J. Hed - -* 

w., 16, 524 (1973). 

(3) S. Nesnow and C. Heidelberger. J_. Heterocycl. 9, in press. 

(4) 8. R. Baker, “Design of Active Site-Directed Irreversible Enzyme Inhibitors,” 

John Wiley and Sons, Inc., New York. N.Y., 1967. 

(5) I. J. Rinkes, Rec. E. chim. Pays-Bas, 3, 268 (1927). 

(6) S. 5. Washburne, W. R. Peterson, Jr., and D. A. Berman. J. & Cham., 37, 1738 

(1972). 

(7) S. Kuhar, M. Babe.k, and A. Bioch, Abstract 66, Division of Medicinal 

Chemistry, 164th National Meeting, American Chemical Society, Aug. 1972. 

(8) J. Skoda, 2. Flegelova, and J. Farkas, Biocham. Biophys. &. toesnun., 2, 80 

(1973). 



98 No. 1 

(9) ft. 6. Woodward, K. Heusler, J. Gostel i, P. haegel 1, W. Oppolzer, R.. Ramage, 

S. Ranganathan, and H. Vorbriiggen, 1. Amer. Chem. s., 88, 852 (1966). -- 

(IO) T. 8. Windholz and 0. B. R. Johnston, Tetrahedron E., 2555 (1967). 

(II) A. F. Cook, I. m. e., 12, 3589 (1968). 

(12) R. Barker and H. G. Fletcher, Jr.. i. 0~ e.. 6. 4605 (1961). 

(13) This general acetolysis method was described by K. J. Ryan, E. H. Acton, and 

L. Goodman, J. a. e., 3& 1783 (1968). 

(14) U. Niedballa and H. Vorbriiggen, Angew. Chem., z. c. x., 2, 461 (1970). 

(15) T. Ogawa, Ii. Yasui, and M. Hatsul. Agr. w. Chem. (Tokyo), 36, 913 (1972). 

(16) E. H. Hamamura. K. Sato, and J. G. hoffatt, J. %. 5.) 15. 1061 (1972). 

(17) M. Bobek, A. Bloch, and S. Kuhar, Tetrahedron K.. 3493 (1973). 


