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ABSTRACT

This work describes the synthesis and evaluation of the antitumor activity against triple-negative breast
cancer (TNBC) of two classes of benzolflindole-4,9-dione glycoconjugates 3a-c and 8a-c. The first route
utilizes cerium(IV)-mediated oxidative free radical cyclization involving 1,4-amino-naphthoquinones and ethyl
acetoacetate (Scheme 1A). The second consists of the nucleophilic substitution of 2,3-dichloro-
naphthoquinone by the ethyl cyanoacetate (Scheme 1b), followed by the replacement of the second chlorine
atom by the aminocarbohydrates.

Glycoconjugated quinones 3a-c/8a-c have been tested for TNBC and four derivatives can induce
apoptotic cell death by increasing reactive oxygen species (ROS), causing DNA damage and inducing cell
cycle arrest in the G2/M phase. Furthermore, we showed that the four benzolflindole-4,9-dione derivatives can
induce caspase cleavage, thereby activating the intrinsic apoptosis pathway. These results suggest that
compounds are potent cytotoxic agents and offer new possibilities for the development of a series of
compounds for the treatment of TNBC and other cancers.

3a
3b

i Oy okt 8b Cytotoxic stimulus
0 (0] 8c AR
A O‘ @ Noeer
Rt AN CeSO4 EtOH, H,0 M ¢ 3y
*\N Me 2' OEt CHCI, 24h o F ’;e - )
< O H N 3a,51% ‘ PR 1
Tace R 3b,56% cpme SOSTNIIIISeNIINeI
3c, 43% Mitochondria
o O\, OEt BAX '
Bel-2
Cl ()I 1 R it % s | Caspase 9
s (X T "’ e
I KoCOs MeCN /MeCN Cl EtOH/reflux ™ — o \'
4 O R 8b, 41% y — Caspase 3

6.73% 8c, 56%

P! m> j '
° OMe ™ 'b-,,c el 1 —
\< ? (S ) q
R=_0 : 5 @ ) 4
0 % ¢ T Yme Muckeus 8y o
Me® Me b e Me s ®
" y

Apoptosis

ACKNOWLEDGEMENTS

This work was supported by grants from Brazilian Research Council/Conselho Nacional de Desenvolvimento
Cientifico e Tecnoldgico (CNPq) and Rio de Janeiro State Research Council/ Fundacao Carlos Chagas Filho
de Amparo a Pesquisa do Estado do Rio de Janeiro (FAPERJ).

REFERENCES

Dias, F.R.F.; Guerra, F.S.; Lima, F.A.; de Castro, Y.K.C.; Ferreira, V.F.; Campos, V.R.; Fernandes, P.D.; Cunha, A.C. J. Braz. Chem.
Soc. 2021, 32 (3), 476-489.

Guerra, F.S.; Dias, F.R.F.; Cunha, A.C.; Fernandes, P.D. Benzo[f]indole-4,9-dione Derivatives Effectively Inhibit the Growth of Triple-
Negative Breast Cancer. Molecules 2021, 26, 4414.

Wan, D.; Qian, Y.; Liu, J.; Chen, D. Journal of Heterocyclic Chemistry, 2024, 61(7), 1141-1149.



mailto:flavianarfd@id.uff.br

