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tassme O processo da descoberta de farmacos

Fase pre-clinica
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MNovo farmaco

Fase 1

Eficacia Tolerdncia

Adaptado e traduzido de JA Lombardino & JA Lowe Ill, Nature Rev. Drug Discov. 2004, 3, 853
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@l Prémio Nobel, 1959 o

The Two Cultures: Chemistry and Biology' ‘}

8
= Arthur Kornberg

Department of Biochemistry, Stanford University, Stanford, California 94305
Received July 14, 1987

Arthur Kornb . . . .
10182000 . “Much of life can be understood in rational terms if

expressed in the language of chemistry... the

historical roots of chemistr Y and biOIOQZ

& are intertwined in many places...

Pharmaceutical chemistry was until
recently the bastion of organic chemistry...
in the search for alternative or sunerior
drugs for the treatment of various diseases...

I nte rd ISCI pl INAY Biochemisiry 1987, 26, 6385-6891
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The role of pharmacology in
drug discovery

NATURE REVIEWS | DR VERY VOLUME 1 | MARCH 2002
Bertil B. Fredholm, William W. Fleming, Paul M. Vanhoutte and ‘

Théophile Godfraind

“It is obvious that pharmacology is one of the most ;mportant
scientific disciplines that underpin research in drug discovery.”
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THE ROLE OF THE MEDICINAL F@
CHEMIST IN DRUG DISCOVERY —
THEN AND NOW

Joseph G. Lombardino* and John A. Lowe 11T

NATURE RF\'[F\\'.\| DRUG DISCOVERY VOLUME 3 | OCTORER 2004

“As a scientist involved at the very earliest stages
of drug discovery, the medicinal chemist........




= Glifimics Hedicinel

a disciplina baseada em Quimica, que
combina sua expertise com a Farmacologia,
para descobrir novas entidades quimicas,
originais, de . Inclui

os estudos de todos aspectios

moleculares da estrutura, responsaveis
pelas propriedades terapeuticas.

r

E uma disciplina translacional na
em farmacos!
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Adaptado de http://www.chem.gmul.ac.uk/iupac/medchem/ n



O processo de DD...

idade Federal do Rio de Janeiro

wn
3
b

... movido por Ciéencia!




i
i

£
g
2
2
i
g
H

m thu_ﬂ.ﬂ_w ..u—u ory Q—U —.Nhu_—u..u_n.m u_—u.m..—jmhuﬁmﬁhﬂ

H




w u vl - l
wer arqument L} wet;srte evaluate necessariy correlation w Tho

- SGIEnce:

understand m; mav knOWIedqe

e Scierce 2

iﬁ CeT% 004, 305, d

ase

=
Ty
- -
W
=
)
o
L2
-c
=
- -
a4
]
=
—
(xe |
=
L2
I
(S
L2
=
]
-c
-
wn
i
)
i
iz
et

e Science 2000, 25/, 1951

(Julia Uppenbrink, J. /ﬁv@ tiVi

e Science 2005, 509, 728
(Jeffrey Mervis)
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........ UFAL Sintese Organica

metabolismo _ ded
Toxicidade UEG™" /s Quimica Medicinal Propriedade
em animais ... UNIFAL Toxicologia intelectual
Formulagdes ' - & e Prospeccéo o
galénicas g UFMG Toxicologia Tecnicas
i computacionais
Scale-up - L% awe, e, FIOCRUZ Bioensaios
~ UNIPAMPA 3 USP % . "ypRJ Quimica Medicinal
Farmacocinética UFRGS : UFE:RJ-._:UERJ Bioensaios metabolismo
Neurofarmacologia 'LNCC Sintese Organica Prospeccéo

Bioensaios UNICAMP UEaBe

I UNIVASF Bioensaios " 2rmacologia

- Técnicas Propriedade
Biodisponibilidade Sintese Organica computacionais L



il A inovacao tecnoldgica é
Collaborative Innovation
'.".Uf".ﬂ,.'?.'s__“[.",’?'.vl processo que gera

M ¥ 3% riqueza, mais dinamico
Founder & CEO, NI da atividade industrial.
iDDPartners,

Princeton Junction, Este dinamismo e
USA
XXl Escola de Verdao em Quimica Farmacéutica Medicinal acentuado na

[ ~o

inovacao farmacéutica

mais do que qualquer
outra, depende da
efetiva interacao entre

Ciéncia & 7ecnologia.
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Sou uma
molécula
bioativa!
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Global Innovation Index
2016

https://www.globalinnovationindex.org/
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¢ 9 MERCK

$35151 02

Merck & Co. Inc. (US)

theAnnual
to

10

Pharmaceutical
Firms

Amgen Inc. (US)

() GILEAD

09  $29,953
Gilead Sciences, Inc. (US))

Pfizer Inc. (US.)

AstraZeneca

AstraZeneca plc (UK.)

obbvie

07 $25,638

AbbVie Inc. (US)

SEgITIENT ZUIL0

W‘g@mw (USD Million)

) NOVARTIS

06 $32562

Johnson & Johnson (U.S)) Novartis AG (Switzerland)

SANOFI
$39494 04 05 $35850

F. Hoffmann-La Roche AG (Switzerland) Sanofi (France)
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Gsssie NOVO prototipo de farmaco cardioativo*

Patente obtida

* US Patent US7091238-
* European Patent EP1532140; W0-0078754 15/08/2006

Thienylhydrazone with digitalis-like properties (positive inotropic effects)
O S

el \

A AN

\
é i H Ci3HoN, 055
ASSBio PM 274

v’ Estruturalmente simples; sintese >56% de rendimento global, escalonavel (5 kg, 18,2 M);

v Potentes propriedades inotrdpicas positivas & vasodilatadoras; com efeitos

neuroprotetores; ativo por via oral (biodisponibilidade adequada);

v' Novo mecanismo farmacolégico de acdo (MoA): receptores adenosinérgicos Am

v'Sem citotoxicidade, genotoxicidade, (aguda, sub-aguda e cronica)
. & i.p. nas doses 1000 uM/kg e 73 uM/kg, respectivamente; ip= 2 vezes ao dia, durante 15

dias seguidos: > 100 vezes ED., in vivo (Beagles);

v Néio despertou o interesse de nenhuma empresa farmaceutica brasileira inovadora!!
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JR Azevedo, ]J-] Letourneau, F Espitalier, MI Ré, Solubility of a New Cardioactive Prototype
Drug in Ionic Liquids, /. Chem. Eng. Data, 59, 1766-1773 (2014).%

JS da Silva, SL Pereira, RC Maia, SS Landgraf, C Caruso-Neves, AE Kiimmerle, CAM Fraga, E]
Barreiro, RT Sudo, G Zapata-Sudo, N-acylhydrazone improves exercise intolerance in rats
submitted to myocardial infarction by the recovery of calcium homeostasis in skeletal muscle,
Life Sciences, 94, 30-36 (2014).

SL Pereira, AE Kiimmerle, CAM Fraga, E] Barreiro, RT Sudo, G Zapata-Sudo, Vasodilator and
antihypertensive effects of a novel N-acylhydrazone derivative mediated by the inhibition of
L-type Ca2+ channels, Fundamental & Clinical Pharmacology, 28, 29-41 (2014).

FN Costa, FF Ferreira, TF da Silva, E] Barreiro, LM Lima, D Braza, RC Barroso, Structure Re-
determination of LASSBio-294 - a cardioactive compound of the N-acylhydrazone class -
using X-ray powder diffraction data, Powder Diffraction, 28, S491-S509 (2013).

CM Leal, SL Pereira, AE Kiimmerle, DM Leal, R Teschc, CMR Sant’Anna, CAM Fraga, E]
Barreiro, RT Sudo, G Zapata-Sudo, Antihypertensive profile of 2-thienyl-3,4-
methylenedioxybenzoylhydrazone is mediated by activation of the A2, adenosine receptor,
Eur. J. Med. Chem., 55, 49-57 (2012).

RC Braga, VM Alves, CAM Fraga, E] Barreiro, V de Oliveira, CH Andrade, Combination of
docking, molecular dynamics and quantum mechanical calculations for metabolism prediction
of 3,4-methylenedioxybenzoyl-2-thienylhydrazone, J. Mol. Model., 18, 2065-2078 (2012).

RC Braga, ACB Torres, CB Persiano, RO Alves, CAM Fraga, E] Barreiro, V de Oliveira,
Determination of the cardioactive prototype LASSBio-294 and its metabolites in dog plasma

by LC-MS/MS: Application for a pharmacokinetic study, Journal of Pharmaceutical and
Biomedical Analysis, 55, 1024-1030 (2011). (Times cited: 2)

A G M Fraga, L L da Silva, CAM Fraga, EJ Barreiro, CYP1A2-mediated biotransformation of
cardioactive 2-thienylidene-3,4-methylenedioxybenzoylhydrazine (LASSBio-294) by rat liver

microsomes and human recombinant CYP enzymes, European Journal of Medicinal Chemistry
46 349-355 (2011). (Times cited: 1)
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Sarcoplasmic Reticulum After Myocardial Infarction, Am. J.Hypertension, 23, 1220-1227
(2010). (Times cited:3)

10. FCF Brito, AE Kummerle, C Lugnier et al., Novel thienylacylhydrazone derivatives inhibit

platelet aggregation through cyclic nucleotides modulation and thromboxane A(2) synthesis
inhibition, Eur. J. Pharmacol., 638, 5-12 (2010). (Times cited: 4)

11. EO Carneiro, CH Andrade, RC Braga et al., Structure-based prediction and biosynthesis of the
major mammalian metabolite of the cardioactive prototype LASSBio-294, Bioorg. Med. Chem.
Lett., 20,3734-3736 (2010). (Times cited:4)

12. L Pol-Fachin, CAM Fraga, E] Barreiro et al., Characterization of the conformational ensemble
from bioactive N-acylhydrazone derivatives, . Mol. Graphics & Modelling, 28, 446-454 (2010).

13. G Zapata-Sudo, SL Pereira, H]V Beiral etal., Pharmacological Characterization of (3-
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Structure Re-determination of LASSBio-294 - a cardioactive
compound of the N-acylhydrazone class - using X-ray powder

81

— c10 Costa, Fanny N.; Ferreira, Fabio Furlan; da Silva, Tiago F.; Barreiro, Eliezer J ;
d o c12 Lima, Lidia M.; Braz, Delson; Barroso, Regina C.
C (N - Fowder Diffraction, vol. 28, issue 52, pp. 5491-5509

c11

o2 Abstract not Available Amorphism
CAS # 314021-07-3 DOI: 10.1017/S0885715613000808
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Medicinal Chemistry
f Anticancer Drugs

Carmen Avendafio and J. Carlos Menéndez
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S. Aggarwal, Targeted cancer therapies, Nature Rev. Drug Discov. 2010, 9, 427; P. Cohen,
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