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Abstract: Efficent synthesis of the pyrimidine TIEtO analog 3, starting from 9-benzyl-6- chloropurine and 

testing of its ability to inhibit the replication of the HIV- 1 virus in MT-4 cells ate described. 

We have reported that members of a novel series of teaahydro-imidazo[4,5,1-_ik][l,4]-benzodiazepin- 

2(lH)one and -thione(TIBO), such as 1 and 2, inhibit the replication of HIV-l 1.2, the main etiological agent of 

AIDS, but not of HIV-2, or of any other DNA or RNA viruses tested to dates-5. The unprecedented specificity 

of these compounds is believed to result from an interaction with reverse tmnscriptase. the tmique viral enzyme 

responsible for translation of HIV- 1 viral RNA into DNA which is incorporated into host cells genomic DNA. 

Previous studies have established that 2 inhibits the isolated reverse transcriptase6. In laboratory tests, TIBO 

derivatives inhibited reproduction of the HIV-l virus at concentrations far below those toxic to uninfected cells. 

Compound 2 is currently being evaluated in clinical trials as another drug to add to anti-AIDS therapy. In the 

course of SAR studies to find even more potent analogs, phenyl substituents were varied and those studies will 

be published in the future. Additionally, substitution of heteroaromatics for the benzo portion of the TIBO 

structure was undertaken. This report describes the synthesis and anti-HIV-l testing result of pyrimidine analog 

3, an example of that type of change. 

3 =“, 

Synthesis of compound 3 is illustrated in Scheme 17. Treatment of chloride 49 with two equivalents 

of tetmethylammonium cyanide and nimethylaminerc gave an excellent yield of cyanide 5 (mp 99-lOO.YC). 

Bromination of 5 using excess NBS/FeCl3 (cat) yielded bromide 6 (mp 115116’C). Other brominating 

conditions, such as Br@h@, Br/I’HF-acetate buffer (pH 4), C&I&H2N(CH&+ClBr$t, NBS/H2SO4 

HzO(v/v 1: 1)12, failed to give or gave only traces of the desired bromide. Hydrolysis of bromide 6 with dilute 
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aqueous NaOH gave purinone 7 (mp 167-1685”C)rs in 82% isolated yield. Alkylation of 7 with chloroacetone 

afforded compound 8 (mp 124-126°C). Hydrogenation of the nitrile in 8 yielded a primary amine which 

subsquently underwent reductive amination with the ketone to affect ring closure to diazepine 9 in 55% yield 

Debenzylationrs of 9 with sodium and liquid ammonia gave compound 10 which was found to be too soluble 

in water to isolate from an aqueous work-up. Consequently, after quenching the debenzylation reaction with 

solid NH&l, methanol was added and the solid was filtered off. The solvent was removed and the crude 

residue was chromatographed with CH2Cl2-CH30H-NH40H (1OO:lO:l) to obtain compound 1016 as a 

colorless solid. Alkylation of 10 with dimethylallyl bromide gave the final target compound 3 (mp 155-158”C)17- 

1s. 
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Reagents and Conditions: a. two equivalents of EtANCN/MeaN in CHsCN, 10°C to room 

temperature; b, NBS (10 fold excess)/FeCls(cat.) in CHC13, reflux; c, two equivalents of O.lN 

aqueous NaOH in ‘II-IF, 0°C; d, ClCHzCOCH3/Na2C@ in DMF, room temperature; e, H2/Pd-C in 

HOAc-CeHsOH(v/v l:l), 50°C; f, Ntiiq.NHs, -78°C; g, one equivalent of (CHs)aC=CHCHzBr/ 

NaaCOs in DMF, room temperature. 

The anti-HIV-l activity of this series was determined in MT-4 cells as described pteviously20.~1. The cells 

were either infected with HIV- 1 or mock infected and incubated in the presence of various concentrations of the 

test compounds to determine the concentration (It& values) that blocked viral replication and subsequent cell 

death by 50%. Compounds 1 and 2 had ICsu’s of 0.18 uM and 0.042 uM, respectively. Compound 3 at 

concentrations up to 2 uM showed no activity against HIV-l virus replication. Replacement of the phenyl 

moiety of the benzodiazepine structure with a pyrimidine ring results in an inactive analog. 
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