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Development of anti-HIV agents with dual mechanisms of actions based on
triterpenoids as drug discovery templates
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Based on our finding of a first-in-class drug candidate as a viral
maturation inhibitor, bevirimat [3-0-(3",3"-dimethylsuccinyl)-betulinic acid], and potent anti-HIV
active 3-O-ac%l-(dihidro betulin derivatives (e.g. 3-O-glutarydihydrobetulin and 3,
28-di-0-dimethylsuccinylbetulin), a series of conjugates of 3,28-di-O-acylbetulin derivatives and
HIV-reverse transcriptase inhibitor, AZT, with a linker moiety containing glycine, were prepared and

evaluated their anti-HIV activity. Several derivatives showed more potent anti-HIV activity than
bevirimat. In addition, preliminary study for preparing conjugate of betulinic acid derivative and
AZT, where 5"-position of AZT is not involved, resulted in the finding of quite potential anti-HIV
agents. Further study is in progress.
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Fig. 2. Structures of bevirimat and related potent
anti-HIV betulin derivatives
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Fig. 3. Structure and anti-HIV activity obtained
compound in the previous study
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Fig. 4. General structure of target conjugate
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Table 1. Anti-HIV activity * for compounds of Type 1

Compound ECso° CCs¢® TI
1-1 0.045 >20 >454
1-2 0.39 >20 >50.0
1-3 0.061 16 262
14 1.7 >19 >11
1-5 0.057 >21 >364
1-6 2.7 >19 >7.1
1-7 0.068 19 277
1-8 0.22 >20 >91

AZT 0.033 >(0.37 >12
bevirimat 0.096 >5 >52

aData are mean + SE from three experiments.

bConcentration (UM) that inhibits HIV-1nL4-3 replication by 50%.

°Concentration (uM) which is toxic to 50% of HIV-1nr4-3
infected MT-4 lymphocytes
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Table 2. Anti-HIV activity * for compounds of Type 2

Compound ECso° CCs® T
2-1 0.54 8.81 16.4
2-2 0.50 6.9 13.9
2-3 0.85 >10 >12.2
2-4 0.48 >10 >(0.2
2-5 0.09 >10 >119.0
2-6 0.12 >10 >83.3

AZT 0.02 >0.37 >16.1
bevirimat 0.029 >1.7 >58.8

aData are mean + SE from three experiments.

®Concentration (UM) that inhibits HIV-1nL4-3 replication by 50%.

°Concentration (uM) which is toxic to 50% of HIV-1nr4-3
infected MT-4 lymphocytes
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Table 3. Anti-HIV activity * for compounds of Type 3

Compound ECso® CCs¢® TI
3-1 0.077 10.4 135
32 0.20 10.0 51
33 0.30 >10 >38
34 0.049 7.1 143
3-5 0.080 >10 >147
3-6 0.15 >10 >71
3-7 1.7 >10 >14
3-8 0.022 >10 >476.2
39 0.0077 >10 >1388.9

AZT 0.077 10.4 135

bevirimat 0.20 10.0 51

aData are mean + SE from three experiments.

bConcentration (UM) that inhibits HIV-1nL4-3 replication by 50%.

°Concentration (uM) which is toxic to 50% of HIV-1nr4-3
infected MT-4 lymphocytes
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