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INTRODUCTION

METHODOLOGY

Dengue is a disabling disease transmitted by the Dengue virus

The 7-alkyl-podophyllotoxin derivatives were suitably obtained

(DENV), which develops severe forms, sometimes, becoming lethal.

applying the Xu et al. protocol. Podophyllotoxin (1) was treated with

The most affected population by the DENV worldwide lives mainly in

different alkanols in the presence of boron trifluoride-etherate

tropical and subtropical regions;; since its main vector, the mosquito

(BF3.Et2O). The reaction was optimized (data not shown) by changing

Aedes aegypti, and its congeners proliferate in these climates. In

the proportions of substrate 1, alcoholic reagent and catalyst

addition, because of global warming, its zone of dispersion is

BF3.Et2O, to finally select the proportion 1:4:4 respectively .

becoming increasingly wider.
Despite the global impact of DENV, there are not approved antiviral

Figure 1 shows, as an example, the compounds resulting from the
treatment of podophyllotoxin (1) with tert-amilic (t-pentyl) alcohol.

drugs for treatment in humans, and studies towards the search for a
tetravalent vaccine have shown efficacy of less than 70%. Control of
the mosquito vector is another of the alternatives explored to prevent
or control the disease, however, vector resistance to insecticides has
proven to be a challenge for its eradication. Likewise, the appearance
of a new serotype of DENV (DENV-5), demonstrates the high
mutation rate of the virus, that makes the challenge of avoiding the
emergence of resistant strains even greater, also limiting the
prophylactic efficacy of a possible vaccine.
The treatment, prevention and control of this pathology is one of
the priorities of the WHO, impulsing the search and development of
new molecules with antiviral properties, acting on host cells targets.
Cyclolignans and their derivatives belong to the group of bis-
phenylpropanoids;; some of them have shown a certain level of
activity against HHV and against HIV. The aims of the work are to
obtain a number of selected podophyllotoxin derivatives and to
evaluate their potential anti-dengue activity in vitro.

OBJECTIVES

Figure 1. Reaction products from the reaction of podophyllotoxin and t-pentyl alcohol

Other reactions were carried out by changing the alcohol
(isopropanol,

n-butanol,

t-butanol,

etc.),

or

the

substrate,

(picropodophyllotoxin). The resulting products were properly purified
and characterized.
Pure compounds were tested in vitro in anti-DENV-2 assays at
20 µM concentration.

RESULTS

The objectives of this work were: a) The synthesis of several

As it is shown in Fig 1, two main compounds, A and C, and other

7-alkyl derivatives of podophyllotoxin;; b) The separation, purification

minor products B and E, were obtained. A and C correspond to H2O

and structural determination of the compounds being obtained;; c)

elimination from compound D, towards the most and less substituted

The testing of the anti-dengue (DENV-2) activity in vitro;; d) The

vecinal positions, respectively. In addition, a little amount of the

definition of possible Structure-Activity Relationships.

tertiary alcohol D was isolated, in combination with products B and
E, that were formed by attack of the hydroxyl in D to the 9-
methylene and the 9’-carbonyl groups, respectively.

CONCLUSIONS

In vitro DENV-2 assays at 20 µM concentration showed that
compound A attained the 50% inhibition of DENV-2 growth.

• The process to obtain 7-alkyl derivatives of podophyllotoxin has
been optimized.
• Podophyllotoxin was treated with tert-butyl alcohol, isopropanol
and others, and the products isolated, purified and characterized
physicochemically.
• In vitro DENV-2 assays at 20 µM concentration indicated that, only
compound A inhibited the virus growth in 50% proportion.

REFERENCES
§ Bhatt S, Gething PW, Brady OJ, Messina JP, Farlow AW, Moyes CL et. al. The global
distribution and burden of dengue. Nature; 2013, 496, 504-507.
§ Guzman MG, Harris E. Dengue. Lancet. 2015; 385, 453–465
§ Sanchez I, Garibay FG, Taboada J. Ruiz BH. Antiviral effect of flavonoids on the
Dengue virus. Phytother. Res. 2000, 14, 89–92.

ACKNOWLEDGMENT
The authors thanks MINECO-RETOS: AGL2016-79813-C2-2-R and
COLCIENCIAS: 111574455595 for the support of this research.

§ Alhaeli A, Bahkali S, Ali A, Househ MS, El-Metwally AA. The epidemiology of Dengue
fever in Saudi Arabia: A systematic review. J. Infect. Public Health, 2016, 9, 117-124.
§ Xu H, Xiao X, Wang Q-T. Natural product-based insecticidal agents 7. Semisynthesis
and insecticidal activity of novel 4a-alkyloxy-2-choropodophyllotoxin derivates against
Mythimna separate Walker in vivo. Biorg. Med. Chem. Lett. 2010, 20, 5009-5012.

