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Many compounds are active in vitro against human immunodeficlency virus type i (HIV- 
1), the causative agent of  AIDS. However, only one drug - 3'-azido-3' deoxythymidine (AZT) - has 
been thus far approved for AIDS treatment. The antiviral activity of  many compounds is 
inconsistent in vitro; other potential drugs are effective in vitro but not in vivo. Drug screening tests 
are usually limited to the evaluation of a single parameter of  the HIV- 1 infection, such as cell killing, 
cell fusion or virus replication,and thus do not duplicate the complexity of  the HIV-! life cycle. 
We have evaluated a drug screening protocol involving the analysis of  multiple parameters of  the 
HIV-! life cycle durlng prlmary and chronic infectlons in vitro. T-cel lsor  monoeytes were infected 
with HIV-I ,  challenged with a drug, and evaluated for:. a) viral genome transcription, by measuring 
the levels of  intracellular HIV-I RNA by liquid RNA hybridization; b) virus production, by 
measuring the intracellular and extracellular levels of  HIV-] p24 antigen, by p24 IELISA; 0) 
proportion of HIV-I antigen-positive cells by IF; and d) cell viability. Chronically infected T-cells 
(ACH-2) or monocytes (UI . i )  were exposed to the drug or to supernatants from cultures of  PBLs 
pre-treated with a drug, and tested as above, with or without HIV-I inducers. T cells transfected 
with infectious HIV- 1 DNA were evaluated for specific drug effects on the post-entry stage of the 
HIV-I cycle. The drugs studied were: the RT inhibitors AZT, ddC and Suramin; 
immunomodulators THF and Ampligen; anti-cancer drug Lentinan; the anti-bacterial drug Rifabutin; 
and novel drugs interferring with the regulatory functions of HIV- 1. The antiviral activities of  each 
of the RT inhlbitors were similar when measured by the 3 virus detection methods 2 days p.i.: ECso 
Of 0.01/JM for AZT,  0.1/~M for ddC and 12.5 #g/ml for Suramin. When measured 7 days p.i., the 
ECs0 for AZT was 10 #M by RNA measurement, 0.1/JM by IF, and 0.01/=M by p24 assay. THF had 
no effect on HIV-1 replication when added directly, but some supernatauts from THF-treated PBLs 
transiently induced HIV-I secretion, but not the rate of  HIV-I transcription. Rifabutin showed a 
dose-dependent inhibition of HIV-I expression in acutely but not chronically infected cells. 
Lentinan had no effect on HIV-I expressmn in any system tested. In conclusion: screening of 
prospective anti-HIV drugs requires testing multiple parameters of  the HIV-i  infection cycle. Non- 
antiviral AIDS drugs should be evaluated for thei1 potential to indirectly induce HIV-1. 
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21,31-Dldeoxyadenoslne (ddA) has been found to" have potent an t i v i r a l  
a c t i v i t y  against the human tmunodeflciency virus (HIV-1). This ac+Ivh~y 
Is apparently due to  the a b l l i t y  of ddA, as i t s  t r lphosphate, to  behave as 
a v i ra l  DNA chain t~rmlnator thereby Inh ib i t i ng  the act ion of HIY reverse 
t ranscr lp tase,  the v i ra l  DNA polymerase. In a program in our laboratory 
d i rected at  the chemistry and biology of dideoxynucleosldes, we have 
synthesized new analogues of ddA bearing s t ra teg ic  modi f icat ions in both 
the carbohydrate and base molet les.  The ra t iona le  for  the design of these 
compounds in terms of s t ructure,  enzymology and potent ia l  for  an t l v l r a l  
a c t i v i t y  w i l l  be discussed. Detai ls  of representat ive syntheses, 
including key photochemical and metal-mediated transformations and t h e i r  
scope, w i l l  be I l l us t ra ted  and explained. Confirmation of the structures 
of the ta rge t  compounds by spectroscopic methods Including UV, FTIR, FAB 
HRMS and mul t inuclear h igh - f i e ld  Nf4R w t l l  be b r l e f l y  discussed. Relat ive 
rate data fo r  g lycos id ic  bond cleavage w l l l  be reported and analyzed. 
Substrata and i nh i b i t o r  (compet i t ive or non-competit ive) a c t i v i t i e s  of the 
ta rget  molecules towards mammalian adenosine deamlnase w i l l  be presented 
and explained. The in :LLt r .~ant l -H lY ect iv i t~/ of selected ta rge t  compounds 
together with s t r uc tu re -ac t l v i l ~  cor re la t ions w i l l  be discussed. 


