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US 3950333 1974, 1976 - SK&F N
Brit. J. Pharmacol. 53, 435 (1975).

James Black, Robin Ganellin, Emmett, Durant
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US 3950333 1974, 1976
Brit. J. Pharmacol. 1975, 53, 435

= inovacao terapeutica !

Primeiro farmaco a atingir US$ 1
bilhao em vendas no ano do
lancamento (1979)

Os inventores: C. Robin Ganellin,
Graham J. Durant, Michael E.
Parsons, & James W. Black (Prémio
Nobel de Medicina em 1988) (foto
—) + John C. Emmett, William A. M.
Duncan, 1975;

JW Black, WAM Duncan, CJ Durant,
CR Ganellin & EM Parsons,
Definition and Antagonism of
Histamine H,-receptors, Nature 1972,
236, 385-390 (doi:10.1038/236385a0)
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Robin Ganellin et al., 1974 - 3  Ranitidina

US 3950333 1974, 1976 - SK&F Barry J. Price ef al., 1978
Brit. J. Pharmacol. 53, 435 (1975). US 4128658 1978 - Allen & Hanburys

. Brit. J. Pharmacol. 66, 464 (1979
. similaridade
molecular

cimetidina
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2008 annual results: US$ 36,5 bi
(~>10%1y)

ca. 21% do faturamento origina-se em NP’
Investimentos RD&I: > US$ 2,04 bilhoes
4 produtos com vendas > US$ 1 bi
80 fabricas em 37 paises com 100.000 empregos
(ca.16.500 em RD&I)
Pipeline: 51 projetos em fase pré-clinica
158 projetos em desenvolvimento:
85 NCE'’s, 20 vacinas, 45 produtos

http://biopharm.gsk.com - Updated May 15, 2009




Top 15 Global corporations

Empresa ' Vendas (USSmi) Sede
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rn, e ﬂ 4 _Sannﬁ-ﬂwentis _35,542 _France .
A AstraZeneca 32 516 LIk Sweden AstraZeneca &£
. .E .Hnﬁmann—La Hoche .30,335 ;Switzerland
| 7 .Jnhnsnn & Johnson .29,425 .LJS gﬁevmwdgofmmn
MERCK |3 Merck & Co. 26,191 s
3 | Abbott 19,4686 Us s
.1EI .Eli Lilly and Cnmpany.‘IB,HD .US
11 Amien 15 794 S .f-’lngﬂ Inc.
12 .Wyeth .15,582 .LJS
13 |Tevs 15274 lsrael yELVA
f%j .14 .Eiaj,rer .15,EEEI .Germany | B
. 15 Takeda 1319 Japan Cakeda
éa\ssoio@ IMS Health 2008
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1959

James W. Black, 1988 - "Pronethalol always seemed to us to be a
prototype drug, good enough to answer questions of principle, but
not good enough to be marketable"
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Sildenafil
NK Terret et al., Bioorg. Med. Chem. Lett 1996, 6, 1819
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European Journal of Pharmacology 591 (2008) 189-195

Contents lists available at ScienceDirect
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European Journal of Pharmacology BIU
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journal homepage: www.elsevier.com/locate/ejphar | 1

Pharmacological characterization of a novel phosphodiesterase type 5 (PDE5)
inhibitor lodenafil carbonate on human and rabbit corpus cavernosum

Haroldo A. Toque, Cleber E. Teixeira, Raquel Lorenzetti, Cristina E. Okuyama,
Edson Antunes, Gilberto De Nucci *

Department of Pharmacology, Facolty of Medical Sciences, UNKCAMP, Campings, SP, 12081-970, Braz{

ARTICLE INFO

ABSTRACT

Article history:

Received 2 May 2008

Received in revised form 10 June 2008
Accepted 15 june 2008

Available online 19 June 2008

Keywords:

Erectile dysfunction
Sikdenafil

Mitric oxide

Cyclic GMP
Pro-drug
Dimerization

Nitrergic nerves and endothelial cells release nitric oxide (MO) in the corpus cavernosum, a key mediator that
stimulates soluble guanylyl cyclase to increase cGMP levels causing penile erection Phosphodiesterase 5
(PDES) inhibitors, such as sildenafil, prolong the NO effects by inhibiting cGMP breakdown. Here, we report a
novel PDES inhibitor, lodenafil carbonate, {Bis<{ 2-{ 4-[ 4-ethoxy-3-{ 1 -methyl- 7-ox0-3-propyl-6, 7-dihydro-1H-
pyrazolo[4,3-d]pyrimidin-5-yl }-benzenesulfonyl|pi perazin-1-yl}-ethyl jcarbonate) that is a dimer of lodenafil
‘We therefore aimed to compare the effects of sildenafil, lodenafil and lodenafil carbonate oninvitro human
and rabbit cavernosal rel axations, activity of crude PDE extracts from human platelets, as well as stability and
metabolic studies in rat, dog and human plasma. Pharmacokinetic evaluations after intravenous and oral
administration were performed in male beagles. Functional experiments were conducted using organ bath
tec hniques. Pharmacokinetics was studied in beagles by liquid chromatography coupled to tandem mass
spectrometry (LC-MSMS), following oral or intravascular administration. All PDE5S inhibitors tested
concentration-dependently relaxed (0.001-100 pM) phenylephrine-precontracted rabbit and human corpus
cavernosum. The cavernosal relaxations evoked by either acetylcholine (0.01-100 pM) or electrical field
stimulation (EFS, 1=20 Hz) were markedly potentiated by sildenafil, lodenafil and lodenafil carbonate.
Lodenafil carbonate was more potent to inhibit the cGMP hydrolysis in PDE extracts compared with lodenafil
and sildenafil. Following intravascular and single oral administration of lodenafil carbonate, only lodenafil
and norlodenafil were detected in vivo, These results indicate that lodenafil carbonate works as a prodrug,
being lodenafil the active moiety of lodenafil carbonate.
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carbonato de lodenafila
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HA Toque, CE Teixeira, R Lorenzetti, CE Okuyama, E Antunes, G De Nucci, "Pharmacological characterization of a novel
phosphodiesterase type 5 (PDE5) inhibitor lodenafil carbonate on human and rabbit corpus cavernosum”, European
Journal of Pharmacology 2008, 591, 189-95. dliczer © 2010
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Estatinas: do prototipo natural ao super-farmaco
LDL = LIPOPROTEINA DE BAIXA DENSIDADE, COLESTEROL RUIM

atorvastatina

2009: US$ > 13,5 bi



Biossintese do colesterol

HO HO
« CO2H HMG-CoA R
H3C (o) ' H3C\CC02H

redutase OH

acido mevalonico

3-hidroxi-3-metil-
glutaril-CoA

" colesterol
Io eliezer © 2010
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Metabolito de Fung
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Prototipo natural
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atorvastatina

IC,, = 8,2 nM

Biodisponibilidade=12%

CO,H
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ﬁleulo
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Kowa Pharmaceutlcals

IC;, = 5,4 nM

HO

Biodisponibilidade=60%

pitavastatina

IC50 - 3,4 nM eliezer © 2010
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. Simvastatina
VY TORIN (HMGCOARI)
American Academy of Cardiology's o /©/H & Chs
57th Annual Scientific Session (2008)
Dislepidemia = hipercolesterolemia, LDL &
; : . hipertrigliceridemia
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Xenical' 120 mq

Animal transgénico com
obesidade provocada,
representou primeiro modelo in "¢
vivo para estudo de novos

farmacos anti-obsidade. ,
orlistat
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Ziconotideo
C102 H172 N36 O32 S7

FDA em 28/12/2004; Eur Comm. em 22/02/2005
Uso intratecal
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Conus magus

SMX-111
Neurex (Menlo Park, CA)

IIIIIIIIIIIIIIIIII s

Flan Pharmaceuticals
{Dublin, Ireland

Antagonista de canais Ca** voltagem dependentes tipo-N
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19/04/1994

Farmacologia
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) Noyos Compostos-Prototipos Descobertos no éa\;s. ®

io
LASShinSE
LASSBio-2%¢ ~

bamluiia th Bz liazee o Sivkaicda Sukstincing Daclioon
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USPTO Patent # 7.091.238
August 15, 2006

2nd license agreement

ORD, UM Maryland,

Baltimore, USA

Thienylhydrazon witl;‘digitalis-like properties
(positive inotropic effects)
August 15, 2006
Publication Number: 07091238  °,

Sob contrato ¢/ empresa
’ farmacéutica nacional W

; ; . Otimizacao
e ,IO Otimizacao Otimizacao
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C15H15N,058,
406,4

| } Log P =2/ CLogP = 1,80

Indicag&o: Ensino Médio

MR = 103,02 e~ 22

PIBR 0208767-7 - 08/11/2002
PIBR 0401660-2 - 27/04/2004 C 0 P D

M. Lima et al., Bioorg. Med. Chem. Lett,, 12, 1533, 3067 (2002) ; P. R. M. Rocco et al,, Eur. Respir. J., 22, 20 (2003) ;
M. Lima et al, Antii-nflammatory & Anti-allergy Agents in Medicinal Chemistry, 3, 9 (2004) ; 1. V. Bevilaqua et al.,
~~"~"Biochem. Biotechnol., 121, 117 (2005); M. S. Alexandre-Moreira et al., International Immunopharmacology, 5, 485
: @ H.S.Campos et al, Braz. J. Med. Biol, Res., 39, 283 (2006) ; L.M. Lima et al., Anti-inflammatory & Anti-alergy
éﬂ\iﬂio n Medicinal Chemistry, 5, 79 (2006)
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Pre-clinic studies
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Novo prototipo de farmaco cardioativo: LASSBio-294

Matéria-prima abundante & sustentavel

0 N Bidforo é
< @ natural &SQIO@J

wilmia thy Fazlia:oo c5isk e de Sikkawin Insliom

Anel Safrol
benzodioxola j

Férmula molecular C;,H,,0,
Pé&so molecular 162.19
Densidade 1.096 g/cm3

P.F. 11 °C

PE. 232-234 °C

CAS # 94-59-7

e
L5

eliezer © 2010
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Novo Prototipo de Farmaco Cardioativo
| ASSBio-294 '“l-m-"mm

CsH,,N,0,8 N | %&’@" A\

. P D) G XK R Ry D X
e NA0:gigitaliconnaotadrenérgico,
e e 4 potedtesfroprisdades
s cardloah s opr-‘o etoras;

é - APIVO por | a’r,, Sy
Estruturalmens 3|mples @emX|cfH€aﬂ ,a,ﬂt?aa,_,_,,!h

" ',\.‘ : /‘

smtetlcamente acessivel % cito- ou genotOXICIdade.
em otimos rendimentos,

através de metodologia NAH
classica, escalonada (1,0 M), J \
a partir de produto natural /1
abundante, acessivel.
“Thienylhydrazon with digitalis-like properties (positive inotropic
effects)” - Patente 07091238 (USPTO), 15 de agosto de 2006;




Estudos de Toxicidade Aguda e Sub-aguda

v A toxicidade sistémica aguda e sub-aguda foi investigac
ratos, por duas vias de administracao, p.o. e i.p., nas dos
1000 uM/kg e 73 uM/kg, respectivamente (/i.p., administran
2 vezes ao dia, durante 15 dias seguidos: ~ 100 vezes supe

EDg, in vivo). 'QRINA. N y
DI INOVO profotipo de
Nao tem efeito letal, nao provoca I?T‘Tj?(oﬂ (‘Pr(.in?i VO

letargia, nao reduz a motilidade,

nem altera o péso dos animais. . .
Nao se observaram efeitos

Nao provoca alteragcdoes na neurotdoxicos em culturas

contagem de células sanguineas, de neurdnios hipocampais
hematocrito, nem altera a taxa de de ratos. tratadas com
4

glicose, uréia, TGO, TGP, LASSBio-294 (500 uM).
creatinina.

Efeito neuroprotetor
Nao altera histopatologicamente foi observado em < doses.
orgaos vitais, tais como figado,
pulmao, SNC.
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Volume 1, Ndmero 1, Janeiro-Marco 2009
O medicamento € instrumento essencial @ preservacdo, manutenciio e promogciio da
Saude. O acesso oo medicamento representa um importante fator de inclusdo social
gue depende do dispenibilidode do farmaoco — principio ativo contide no medicamento
e que em &5% dos cosos € de arigem sintético. Neste cendrio, o importdncia do saber-
fazer farmacos e medicamentos passa a representar um componente estratégico para
o pleno exerccio do soberania de nosso Pois. A wuniversalizogdo do acesso go
medicamento, para o cumprimento do preceito de nossa Carfe Magno de 1988,
guanto oo direifo de todos os brosileiros e brasileiras @ Soude, depende, mais do que
possa parecer, deste componente.

L. Ainovacao em farmacos: O processo de planejamento racional

2. O principal paradigma da quimica medicinal modema: A descoberta do composto-
prototipo

3. Novos compostos-prototipos descobertos no Loboratorio de Avaliagio e Sintese de
Substdncios Bioativas (LAS5Bi0®)

A Quimica Medicinal e o paradigma do composto-protoétipo

Barreiro, E. J.¥

Rev. Virtual Quim., 2009, 1 (1), 18-26. Data de publicacdo na Web: 30 de Janeiro de 2009
http:/feew.uff.br/rvg
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Programa de Pos Graduacdo em Farmacologia e

Quimica Medicinal 2 0 0 6

Contato

Cursns

Disciplinas
% de abril de 2003

Editais de Seleao

Informagies Gerais “Medlcmal chemlstry or pharmaceutlcal chemlstry is a discipline at the

Orientadores e Lir sesquisa » INtersection of chemistry and pharmacology involved with designing,
& synthesizing and developing drugs.”
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2.
,%Q Interface Quimica-Biologia em Qulmlca Medlcmal

Unico programa de pos-graduacdo (M/D)
io com este perfil na América Latina
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Diapositivo 38

EJB2
A recente criacdo da PG (M&D) em Farmacologia e Quimica Medicinal ilustra nova perspectiva de horizonte na PG da UFRJ, pois é a

primeira com o perfi desta proposta interdisciplinar na AL.
Eliezer J. Barreiro; 04/03/2010
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