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EVALUATION OF INDOLE-2-CARBOXYLIC ACID ESTERS AS
ANTI-HIV AGENTS

Siireyya OLGEN Dogu NEBIOGLU

University of Ankara, Faculty of Pharmacy, Department of Pharmaceutical Chemistry,

06100 Tandogan, ANKARA-TURKEY

ABSTRACT

The indole esters, which were previously synthesized for inhibition of cyclooxygenase-2 (COX-2),
were evaluated for their anti- HIV activities. Among these compounds 4 and 27 were found slightly active

against HIV without any cytotoxicity.

Key Words: Indole esters; Anti-HIV activity; Cytotoxicity

OZET

Daha once siklooksigenaz-2 (COX-2) enziminin inhibisyonu igin sentezlenen indol esterleri, anti-
HIV aktiviteleri icin degerlendirilmistir. Bilesik 4 ve 27, sitotoksisiteleri olmaksizin az da olsa HIV'ye

karsi aktif bulunmuslardir.

Anahtar Kelimeler: Indol esterleri; Anti-HIV aktivitesi; Sitotoksisite

INTRODUCTION

A number of diverse indole derivatives such as; 5-chloro-3-(phenylsulfonyl)indole-2-
carboxamide (L-737,126) (1), 1-(2-hydroxyethoxy)methylindoles (compounds I) (2) and 5-(2-
phenyl-3'-indolal)-2-thiohydantoin (compound II) have been shown to have potent anti-HIV
activity (human immunodeficiency virus) (3). The structural formula of these compounds are
shown in Figure 1. In clinical settings, non-nucleoside class inhibitors of reverse transcriptase
(RT) such as nevirapine, have been shown resistant and thus require that this class of inhibitors
should be used in combination with other drugs (4). Recent studies were focused on the
elimination of the resistance problem against RT mutant. The changing of 2-pyrrolyl substituent
to larger rings such as indole on the nevirapine derivatives (compound III) (Figure 1)
demonstrated the activity against several clinically relevant forms of HIV-1 reverse

transcriptase (5).
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Figure 1: Indole-based molecules with anti-HIV activity.

In connection with our research project on indole derivatives, it was noteworthy for

evaluating anti-HIV activities of previously synthesized indole esters (6). The formula of tested

compounds are shown in Table 1.

Ro

mCOOCH—-CHQ—N/
N | AN

| Ry Ra

s



Ankara Ecz. Fak. Derg., 31 (4) 215-221, 2002 217

Table 1. Structural formulas of compounds 1-27.

Compd. type of salt R R1 R,

1 HC1 CH,Ph H methyl

2 HC1 CH,Ph H ethyl

3 HC1 CH,Ph H pyrrole
4 HC1 CH,Ph H pyrimidine
5 HC1 CH,Ph CHs methy|

6 CHal CH,Ph H methyl

7 CH3l CH,Ph H ethyl

8 CHal CH,Ph H pyrrole
9 CHsl CH,Ph H pyrimidine
10 CH3l CH,Ph CH; methyl
11 HC1 Ph H methyl
12 HC1 Ph H ethyl

13 HC1 Ph H pyrrole
14 HC1 Ph H pyrimidine
15 HC1 Ph CHjs methy|
16 HC1 Ph H piperazine
17 CHasl Ph H methyl
18 CH3l Ph H ethyl

19 CHal Ph H pyrrole
20 CHal Ph H pyrimidine
21 CHal Ph CHs methy|
22 HC1 H H ethyl
23 CH3l H H ethyl
24 HC1 H H pyrrole
25 HC1 H H pyrimidine
26 HC1 H CHj methy|
27 HC1 H H piperazine

MATERIALS AND METHODS

Candidate compounds were dissolved in dimethylsulfoxide and diluted 1:100 in cell
culture medium before preparing serial half-logy dilutions. T4 lymphocytes (CEM cell line)
were added and after a brief interval HIV-1 was added, resulting in a 1:200 find dilution of the
compound. Uninfected cells with the compounds served as the toxicity control, and infected and
uninfected cells without the compounds served as basic controls. Cultures were incubated at
37°C in a 5% carbon dioxide atmosphere for 6 days. The tetrazolium salt, (XTT) was added to
al wells, and cultures were incubated to allow formazon colour development by viable cells.
Individual wells were analyzed spectrophotometrically to quantitate formazon production and
were viewed by microscopy for detection of viable cells and confirmation of protective activity.
Drug-treated virus-infected cells were compared with drug-treated noninfected cells and with
other appropriate controls on the same plate. Data were reviewed in comparison with other tests

carried on at the same time and the activity was determined.
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RESULTS AND DISCUSSION

The procedure used in the National Cancer Institute's test for the agents active against
human immunodeficiency virus (HIV) is designed to detect agents acting at any stage of the
virus reproductive cycle (7). The assay basically involves the Kkilling of T4 lymphocytes by
HIV. Small amounts of HIV are added to cells, and two cycles of virus reproduction are
necessary to obtain the required cell killing. Agents that interact with virions, cells or virus
gene-products to interfere with viral activities will protect cells from cytolysis. The system is
automated in several features to accommodate large numbers of candidate agents and is
generally design to detect anti-HIV activity. However, compounds that degenerate or are rapidly
metabolized in the culture conditions may not show activity in the screen. All tests are
compared with at least one positive AZT-treated control, which was done at the same time

under the identical conditions.

The anti-HIV assay of indole esters showed that compounds 4 and 27 were slightly
active anti-HIV agents without any cytotoxicity. In vitro anti-HIV screening results of
compounds 4 and 27 are shown in Figures 2 and 3 and activity against HIV-1 and growth

inhibitory properties were placed in Tables 2 and 3 respectively.

Yo o Sample Concentration (Molas )

il Virad €4 wpaihie Fifou Infected Veested atings
ik s v bl - —

Figure 2: /n vitro anti-HIV screening of compound 4.
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Figure 3: In vitro anti-HIV screening of compound 27.

Table 2: Activity against HIV-1 and growth inhibitory properties of compound 4.

Dose (M) Percent of Percent of  control
protection
Infected Uninfected

6.35x 10° 131 4.27 90.08
2.00x 107 -0.54 248 89.18
6.34x 107 0.44 343 75.08
2.00x 10° 4.95 7.80 88.09
6.33x 10° 2.03 4.97 84.32
2.00x 10° -1.25 179 69.42
6.32x 10° 321 6.11 6.06

2.00x 10* -4.06 -0.94 -0.89
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Table 3: Activity against HIV-1 and growth inhibitory properties of compound 27.

Dose (M) Percent of Percent of control
protection
Infected Uninfected

6.35 x 10° -0.44 2.57 98.71
2.00 x 107 -0.40 2.61 96.41
6.34 x 107 -0.04 2.96 90.31
2.00 x 10° -0.59 2.43 92.43
6.33 x 10° -241 0.66 89.87
2.00 x 107 0.92 3.89 72.26
6.32 x 107 1.97 491 4.25
2.00 x 10" -4.64 -1.50 -1.33

None of the other derivatives was active and did not exhibit a rather strong cytotoxicity.
According to the biological activity result, it can be concluded that N-substitution of indole ring
is not important for anti-HIV activity since compound 27 does not have substitution on one
position of indole structure. Furthermore, the cyclic groups such as pyrrolidine and piperazine,
which constitute the side chain of indole-2-carboxylic acid esters, might have increased the anti-
HIV activity of the compounds. Despite these results, the series of compounds presented in this
work demonstrated the possibility of modifying indole derivatives that show activity against

HIV virus.
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