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SYNRIESIS OF FURC~3.2_dlF'YHIMIDINE NDCLBCSIDES: ANXELC-NUQIMXSIDEISXIEEE OFADFB7DSINE1 

Birendra K. Bhattacharya. Mu-Ill Limlb, Brian A. Otter and Hobert S. Klein'. 

Laboratory of Organic Chemistry. Memorial Sloan-Kettering Cancer Center. 
Sloan-Kettering Division of Graduate S&co1 of Medical Sciences, 
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m: The synthesis of 4-amino-7-(8-D-ribofuranosyl)-furoC3.2-dlpyrimidine, a new C- 
nucleoside analog of adenosine. is described. It involves base-catalyzed cyclization of the 2- 
(ribofuranosyl)-t-cyan0 ethers 3 to afford the ribosyl-3-amino-2-cyanofurans 4a and 48. 
followed by a two step conversion into the desired furoI3.2-dlpyrimidine system. 

Previous studies in this laboratory have led to the synthesis of a number of purine-like C- 

nucleosides in which modifications are restricted to the site of the original purine imidazole 

ring2. Many of these conpounds, for example the 7-@-D-ribofuranosylj-pyrrolo3,2_dlpyrimidine 

nucleosides2a8boe, are close analogs of naturally-occurring purines. and it is perhaps not too 

surprising that they shcw a variety of biological activities. For example, g-deazaadenosine is 

extremely cytotoxic tcwards several lines of souse and human tumor cells' and g-deazainosine is 

an effective inhibitor of the growth of certain pathogenic protoxoa4. What is surprising. 

however, is the fact that the nore highly modified thienoC3,2+1pyrimidine C-nucleosides shcw a 

similar spectrum of activities3a04a. In fact, the thieno[3,2_dlpyrimidine isostere of 

adenosine behaves as a purine antimatabolite3a, and it ranks amcngst the most highly cytotoxic 

purine-like compounds known, with ID50 values in the nanomolar range 3d. In view of these 

results, it is clearly of interest to determine the extent to which these C-nucleosides can be 

modified before they are no longer recognized biochemically as purines. To this end, we 

describe here the synthesis of 4-amino-7-(3-D-ribofuranosyl)furol3,2+lpyrimidine (6. fig 1). 

The furo[3,2_dlpyrimidine ring system has not been studied extensively. and the few 

examples that have been reported are all 6-substituted compounds. Moreover, the known 

synthetic approaches, namely the Hofmann reaction of furan-2.3dicarbcxamides5 and thermal 

rearrangements of S-propynyloxy pyrimidines'. were not suitable for our present needs. We have 

therefore developed a new approach to furo[3,2dlpyrimidines that starts with the 3-din&hyl- 

aminoacrylonitrile 1, a versatile intermediate that has been used in the synthesis of oxazino- 

mycin* and a variety of purine-like C-nucleosides2. The controlled hydrolysis of enamine 1 

under mildconditions in a two-phase system (CF3COOH/H20/CH2C12, 20 0 for 5hr.j affords the 

blocked 2-0-ribofuranosyj-2-forqlacetonitrile 2 in excellent yield. Conversion of 2 into the 

cyan0 ether 3 was achieved by treating the mixed iscmers with chloroacetonitrile (2.5 eg.1 in 

dry DMF in the presence of potassium fluoride and 18-crown-6 (20°. 20 hrj7. The a.3/cis-trans 
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Figure 1 
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Rather specific conditions appear to be required: 3 was not observed when 2 was treated 
with C1CH2CN in the presence of NaH. or CH2C12/aq NaCH/nBu4NHSG4. or n-Bu2Sn0. 
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a)48 'H NMR (CDC13): S 1.36 and 1.57 (Zs, C(CH3) ); 3.31 and 3.42 ('l-line m, H-5'a,b);4.18 
(m.H-4'); 4.53-4.79 (overlapping m, H-1',2' an a 3'); 1.18-7.44 (m, trityl and H-5);4.16 
(bs, NH2, ex D20); J 4,,5,a = J4,,5,b = 4.2; J3,,4,=4.0; J5egem = 11 Hz. 

b)4a (CDC13): 81.34 and 1.49 (2~, C(CH3)2); 3.35 and 3.24(7-line m. H5'a.b); 4.29 
(pseudotriplet,H-3'); 4.78 (d, H-3'); 4.88 (dd. H-2'); 5.12 (d. H-l'); 7.48-7.22 (m, 
trityl and H-5); 4.21 (bs, NH2, ex D20); 518.2~ = 4.5; J2,,3, = 5.8; J3p.4~ < 0.5:J4,5ta 
=J 4',5'b = 4.2; J5pgem = 10.2 Hz 

10. a) 58 'H-NMR (CDCl ): 81.37 and 1.61 (2s, C(CH j2); 3.30 and 3.26 (m. H-S'a,b); 4.34 
(m, H-4'); 4.76 (da. H-3'); 5.11 (dd. H-2'); 5.25 (dd. H-1'); 7.18-7.58 (m. trityl); 7.73 
(d,H-6); 8.45 (s, H-2);5.2 (bs.NH2,ex D20); Jl, 2, = 4.0: Jl,,6 = 1.0; J2p.3~ = 6.2; 
J3,,4,= 3.6; J4,,5,a = 4.0; J4#,5'b = 5.0; J5pgem a 10.2 Hz. 

b) 5a(CDCl ): 8 1.30 and 1.45 (2s. C(CH j2); 3.25 (pseudo-d. 5'a,b):4.36(pseudo-t. H-4'); 
4.77 (d,H-33p); 4.90 (dd. H-2'); 5.40 (dd, H-1');7.2-7.5 (m, trityl); 7.90 (d, H-6); 8.44 
(s, H-2);~5.4 (bs, NB 2, ex D20); Jl,,2, = 3.6; Jl,,6 = 1.0; J2#,3~ = 6.2; J3,,4,< 0.5; 
J4,,5,a = J4,,5,b= 5.0: J5egem = 10.2Hx. 
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