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Abstract - The synthesis of various 3'-(1,2,3-triazol-l-yl)-39-de~xy- 

thymidines 3 and their regioisomers 4 by 1.3-dipolar cycloaddition of 

AZT 1 with alkynes 2 is described. 

Unnatural 2',3'-dideoxynucleosides such as 3'-azido-3'-deoxythymidine (AZT, 1) ,l 

3 ' -deoxy-3 '-f luorothymidine. and 2 ' ,3 '-dideoxycytidine3 are potent agents 

against the human immunodeficiency virus (HIV) which gives rise to the acquired 

immunodeficiency syndrome (AIDS) . 4  After conversion to the 5'-triphosphates by 

cellular kinases, these compounds inhibit the HIV-reverse transcriptase 1RT). 

They act either as competitive inhibitors or as chain terminators of viral DNA- 

polymerization due to the lack of the 3'-hydroxy group.5 To date only AZT (1) is 

marketed for AIDS therapy. However, long-term treatment limitations arise from 

its inherent bone marrow toxicity and the appearance of AZT-resistant mutants, 6 

thus making it necessary to search for novel analogs. The azido-function plays an 

undetermined role in the activity of 1, which is apparently not limited to its 

stereoelectronic properties, since several isosters show no significant antl-HIV 

activity. 2 ' 7  

OUT plan was to keep the N3-unit as part of a triazole ring in order to determine 

whether its conservation was essential for activity. Tittensor et al. have used 

cycloadditions of 5'-azido-5'-deoxythymidine with carbonyl activated alkynes to 

synthesize triazoles as potential thymidylate kinase inhibitors. 8 
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We now describe the synthesis of 3'-(1,2,3-triazol-1-y1)-3'-deoxythymidines 3 

and their regioisomers 4 by 1,3-dipolar cycloaddition of AZT (1) with alkynes 2 

(Scheme 1, Table) 
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10 equivalents of TMS-acetylene was used Separated isomers were l r o l a t a d  8 s  Na salts and l y o p h ~ l i z e d  

Only one ieamer was i s o l a t e d  after work-up. 
L 

isomer not  pure 

In a typical procedure a stirred solution of AZT (1) (267 mg, 1.0 mmol) and ethyl 

propiolate (Zf) (130 111, 1.3 mmal) in 2 m1 of anhydrous 1,2-dimethoxyethane (DME) 

w a s  heated to reflux for 3 h. After completion of the reaction (tlc), the solvent 
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was removed under reduced pressure and the residue was treated with ether to 

afford 325 mg (89%) of 3:l mixture of 3 f  and 4 f .  Chromatography of the mixture 

on 27 g of silica gel (1:9 toluenelethyl acetate1 gave 51 mg (15%) of the less 

polar isomer 4 f  as crystals, mp 223'C. Rf = 0.19 (1:9 toluenelethyl acetate1 and 

231 mg (66%) of the more polar isomer 3f as crystals, mp 12S0C, Rf = 0.09 (same 

eluent) . 
10 11 12 The alkynes 2 k, 2 1, 2 r, 2 t,13 2 u14 and 2 v15 were prepared according 

to published procedures. 

1 2 Those unsymmetrical alkynes 2 with substituents R and R of similar steric 

demand gave intractable 1:1 mixtures of 3 and 4 .  Monosubstituted alkynes 2 

yielded regioisomers 3 and 4 of markedly different chromatographical and 

spectroscopical properties, thus permitting easy separation and unambiquous 

structural assignment. As expected, the sterically less congested isomers 3 were 

predominant. The more polar, major isomers 3 showed a chracteristic downfield 

shift of the triazole-H and an upfield shift of the H-3' resonances as compared 

to the less polar, minor isomers 4 .  As a general rule, the chemical shifts of 

the triazole-H and H-3' differed by more than 3.0 ppm in isomers 3 and hy less 

than 2.5 ppm in isomers 4. This assignment was confirmed by noe-experiments 

with both isomers 3" and 4". 

Scheme 2: 

0 

HOAC/(C,H~) ,N~ 
THF - 

~rotodesilylationl~ of 3 a  ( 5  eq. HOAc1l.S eq. (CqH914NF/THF/2.5 h, room temp1 

afforded triazole 3" (mp 217'C). This compound could also be synthesized by 

cyclocondensationl' of 1 with ethyl vinyl ether (16 h, 100"Cl in a pressure vial 

(Scheme 2). Alkyl substituted triazoles were obtalned accordingly by using methyl 

alkenyl ethers (not shown). 



None of the compounds synthesized exhibited appreciable activity in HIV-1 

infected CEM-V and MT-2V cells, nor did they inhibit syncytium formation in 

infected human peripheral blood monocytes. 

We have recently compared the X-ray structure of triazole 3w to other 3'-modified 

thymidines and have found that the tetrahydrofuran ring of inactive 3w. contrary 

to active 1, adopts a 2~-conformation. 18 

Its inactivity might be due to either lack of phosphorylation by cellular kinases 

or low affinity of the 5'-triphosphate to the HIv-RT. We have thus synthesized 

from 3w the corresponding 5'-triphosphate 5 by modifying a literature procedure 19 

11. POC13/PO(OCH3)3/20 h, O°C: 2. [(CqH9)3NH12P207/DMF/Z5 min. 0°C; 3. Dowex 

50W-X4 (H' form); 4. NaOH, pH 7.41 and found that it inhibits HIV-RT in an 

exogenous assay. It seems as if the reverse transcriptase has less severe steric 

requirements towards substrates than the thymidine kinases. 
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