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NUCLEOSIDES & NUCLEOTIDES, 4(3), 411-427 (1985) 

Acyclic Nucleosides Other Than Acyclovir as 
Potential Antiviral Agents 

A Bibliography 

Richard J. Remy* and John A. Secrist III* 

Southern Research Institute 
Birmingham, Alabama 35255-5305 

In the past few years interest in the synthesis and biological properties of 
acyclic nucleosides has been generated based largely upon the development of 
acyclovir 9-[(2-hydroxyethoxy)methyll guanine, &I as an antiviral agent for the 
treatment of certain herpesvirus infections. The literature in the area covers a 
variety of different heterocycles, a variety of different side chains, and spans 
research that is strictly synthetic to research that is strictly biological. Two 
compounds, 9-1 (2-hydroxy-l-(hydroxymethyl)ethoxy)methyll guanine (E) and 9- 
(S)-(2,3-dihydroxypropyl)adenine (21, have received the most attention, but many 
others have been made. 

This bibliography specifically excludes papers on acyclovir except when they 
deal with another acyclic nucleoside as well. Many reviews covering all aspects 
of the development and use of acyclovir as an antiviral drug already exist, and 
furthermore literature references are readily available through standard 
abstracting sources. Our coverage excludes patents and also conference 
proceedings where papers covering the same material have been published. Our 
main focus is on acyclic nucleosides that are based upon those compounds that 
possess antiviral activity. In some cases, for example 5-benzyloxyacyclouridine, 
where the emphasis is not on antiviral activity, only the leading references are 
given. The various references are divided into categories for the purpose of 
organization, and articles that f i t  into more than one of our categories are listed 
in each appropriate category. The categories used are: 
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412 REMY AND SECRIST 

Acyclovir Prodrugs 
General Synthetic Methods 

9- [ [ 2-Hydroxy-l-(hydroxymethyl)ethoxyl methyl1 guanine 
9-(2,3-DihydroxypropyI)adenine 

eryt hro-9-(2-Hydroxy-3-nonyl)adenine 

Purines 
Pyrimidines 

Other Heterocycles 
C-Nucleosides 

This bibliography was compiled using the Chemical Abstracts and Science 
Citation Index files of DIALOG Information Services along with some manual 

searching based upon the initial computer-generated list of papers. 

H2 HA$) I 

l a ,  R = H 
- l b ,  R = CHZOH 
- 

Acyclovir Prodrugs 

2 - 

Colla, L., De  Clercq, E., Busson, R., and Vanderhaeg..e, H. Synt..esis anL antiviral 
activity of watersoluble esters of acyclovir [ 9- [ (2-hydroxyethoxy)methyll - 
guanine]. J. Med. Chem., 26, 602-604 (1983). 

Good, S. S., Krasny, H. C., Elion, G. B., and de Miranda, P. Disposition in the dog 
and the rat of 2,6-diamino-9-(2-hydroxyethoxymethyl)purine (A134U), a 
potential prodrug of acyclovir. J. Pharmacol. Exp. Ther., 227, 644-651 
(1983). 

Krenitsky, T. A., Hall, W. W., de Miranda, P., Beauchamp, L. M., Schaeffer, H. J., 

and Whiteman, P. D. 6-Deoxyacyclovir: A xanthine oxidase-activated 
prodrug of acyclovir. Proc. Natl. Acad. Sci. USA, 81, 3209-3213 (1984). 
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Maudgal, P. C., De  Clercq, E., Descamps, J., and Missotten, L. Topical treatment 
of experimental herpes simplex keratouveitis wi th  2'-O-glycylacyclovir. 

Arch. Ophthalmol., 102, 140-142 (1984). 

Quinn, R. P., Good, S. S. ,  Gerald, L., and Sabatka, J. J. A single-tube 

radioimmunoassay for the antiviral agent 2,6-diamino-9-(2-hydroxyethoxy- 
methy1)purine (A134U). Anal. Biochem., 134, 16-25 (1983). 

Spector, T., Jones, T. E., and Beacham, L. M., 111. Conversion of 2,6-diamino-9- 

(2-hydroxyethoxymethy1)purine to acyclovir as catalyzed by adenosine 
deaminase. Biochem. Pharmacol., 32, 2505-2509 (1983). 

Tyms, A. S. ,  Scamans, E. M., and Naim, H. M. The in vitro activity of acyclovir 

J. Antimicrob. and related compounds against cytomegalovirus infections. 

Chemother., 8, 65-72 (1981). 

General Synthetic Methods 

Barrio, J. R., Bryant, J. D., and Keyser, G. E. A direct method for the 
preparation of 2-hydroxyethoxymethyl derivatives of guanine, adenine, and 

cytosine. J. Med. Chem., 23, 572-574 (1980). 
Bryant, J. D., Keyser, G. E., and Barrio, J. R. Acyclic nucleoside analogues: 

Synthesis of open-ring riboside or deoxyriboside analogues lacking C(39 or 
the C(39-C(49 bond. J. Org. Chem., 44, 3733-3734 (1979). 

Griengl, H., Hayden, W., Schindler, E., and Wanek, E. Cyclic aldehyde derivatives 

as alkylating reagents. I. Acyclo and azaacyclo analogs of nucleosides. 
Arch. Pharm., 316, 146-153 (1983). 

Holy, A. Synthesis of N42,3-dihydroxypropyl) derivatives of heterocyclic bases. 

Holy, A. Synthesis of new mono- and disubstituted hydroxyalkyl and aminoalkyl 

derivatives of heterocyclic bases. Collect. Czech. Chem. Commun., 43, 

Collect. Czech. Chem. Commun., 43, 2054-2061 (1978). 

3444-3465 (1978). 

Holy, A. Preparation of aliphatic analogues of S-adenosyl-L-homocysteine and 

related compounds. Collect. Czech. Chem. Commun., 46, 3134-3144 
(1981). 

Preparation of enantiomeric and racemic 2,3,4,5-tetrahydroxypentyl 
derivatives of adenine, cytosine, and uracil. Collect. Czech. Chem. 

Commun., 47, 2786-2805 (1982). 

Holy, A. 
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Keyser, G. E., Bryant, J. D., and Barrio, J. R. Iodomethylethers from 1,3- 

dioxolane and 1,3-oxathiolane: Preparation of acyclic nucleoside analogs. 

Tetrahedron Lett., 3263-3264 (1979). 

Robins, M. J. and Hatfield, P. W. Nucleic acid re la ted  compounds. 37. 
Convenient and high-yield syntheses of 5- [ (2-hydroxyethoxy)methyll 
heterocycles as "acyclic nucleoside" analogues. Can. J. Chem., 60, 547-553 
(1982). 

Tychinskaya, L. Y. and Florent'ev, V. L. Synthesis of 9-@-hydroxyethoxymethyl)- 
adenine and 1-(3-hydroxyethoxymethyl)cytosine. Bioorg. Khim., 4, 1461- 
1463 (1978); Chem. Abstr., 90, 87404q (1978). 

9- [ 2-Hydroxy-l-(hydroxymethyl)ethoxy] methyl1 guanine 

Ashton, W. T., Karkas, J. D., Field, A. K., and Tolman, R. L. Activation by 

thymidine kinase and potent an t iherpe t ic  ac t iv i ty  of 2'-nor-2'-deoxy- 
guanosine (2I-NDG). Biochem. Biophys. Res. Commun., 108, 1716-1721 

(1982). 
Boehme, R. E. Phosphorylation of t h e  antiviral  precursor 941,3-dihydroxy-2- 

propoxymethy1)guanine monophosphate by guanylate kinase isozymes. J- 
Biol. Chem., 259, 12346-12349 (1984). 

Cheng, Y.-C., Grill, S. P., Dutschman, G. E., Frank, K. B., Chiou, J.-F., Bastow, 
K. F., and Nakayama, K. Ef fec ts  of 9-(1,3-dihydroxy-2-propoxymethyl)- 
guanine, a new antiherpesvirus compound, on  synthesis of macromolecules in 
herpes simplex virus-infected cells. Antimicrob. Agents Chemother., 26, 

283-288 (1984). 
Cheng, Y.-C., Grill, S. P., Dutschman, G. E., Nakayama, K., and  Bastow, K. F. 

Metabolism of 9-(1,3-dihydroxy-2-propoxymethyl)guanine, a new anti-herpes 
virus compound, in herpes simplex virus-infected cells. J. Biol. Chem., 258, 

12460-12464 (1983). 
Cheng, Y.-C., Huang, E.-S., Lin, J.-C., Mar, E.-C., Pagano, J. S., Dutschman, G. 

E., and Grill, S. P. Unique spec t rum of ac t iv i ty  of 9-[(1,3-dihydroxy-2- 

propoxy)methyll guanine against herpesviruses in v i t ro  and i t s  mode of 
action against herpes simplex virus type  1. Proc. Natl. Acad. Sci. USA, 80, 

2767-2 77 0 ( 1983). 

Crumpacker, C. S., Kowalsky, P. N., Oliver, S. A., Schnipper, L. E., and  Field, A. 
K. Resistance of herpes simplex virus to 9-{[ 2-hydroxy-l-(hydroxymethyl)- 
ethoxyl methy1)guanine: Physical mapping of drug synergism within t h e  
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viral  DNA polymerase locus. Proc. Natl. Acad. Sci. USA, 81, 1556-1560 
(1984). 

Davies, M.-E. M., Bondi, J. V., a n d  Field, A. K. Ef f icacy  of 2'-nor-2'- 
deoxyguanosine t r e a t m e n t  for  orofac ia l  herpes  s implex virus t y p e  1 skin 
infect ions in mice. Antimicrob. Agents  Chemother., 25, 238-241 (19841.. . 

Eppstein, D. A. a n d  Marsh, Y. V. P o t e n t  synerg is t ic  inhibition of h e r p e s  s implex 
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Field, A. K., Davies, M. E., DeWitt, C., Per ry ,  H. C., Liou, R., Germershausen,  J., 
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Fraser-Smith, E. B., Eppstein, D. A., Marsh, Y. V., a n d  Mat thews ,  T. R. Enhanced 
ef f icacy  of t h e  acyc l ic  nucleoside 9-(1,3-dihydroxy-2-propoxymethyl)guanine 
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mice. Antimicrob. Agents  Chemother., 25, 563-565 (1984). 

Fraser-Smith, E. B., Eppstein, D. A., Marsh, Y. V., a n d  Matthews,  T. R. Enhanced 
ef f icacy  of t h e  acyc l ic  nucleoside 9-(1,3-dihydroxy-2-propoxymethyl)guanine 
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mice. Antimicrob. Agents  Chemother., 26, 937-938 (1984). 

Fraser-Smith, E. B., Smee ,  D. F., a n d  Matthews,  T. R. Ef f icacy  of t h e  acyc l ic  
nucleoside 9-(1,3-dihydroxy-2-propoxymethyl)guanine agains t  pr imary a n d  
recrudescent  geni ta l  herpes  s implex  virus  t y p e  2 infect ions in  guinea pigs. 
Antimicrob. Agents  Chemother., 24, 883-887 (1983). 

Gaunt t ,  C. J., Arizpe, H. M., Kung, J. T., Ogilvie, K. K., a n d  Cheriyan,  U. 0. 
Antimyocardi t ic  a c t i v i t y  of t h e  guanine der iva t ive  BIOLF-70 i n  a coxsackie  

virus B3 murine model. Antimicrob. Agents  Chemother., 27, 184-191 
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