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Seminarios Cientificos do Programa de Pos-graduacdo em Biociéncias
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INCT de Farmacos e Medicamentos
(INCT-INOFAR), uma rede nacional
de pesquisas em farmacos.
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Eliezer J. Barreiro

Coordenador Cientifico
www.inct-inofar.ccs. ufri.br

Labaratério de Rvalingao ¢ Sintese de Substancias Bioat

Universidade Federal do Rio de Janeiro
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Institutos nacionals e
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http://inct.cnpg.br/

UM DOS MAIORES

PROGRAMAS DE

IENCIAS E TECNOLOGIA DO
BRASIL
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SOBRE SUAS ATUAGOES

Home Sobre Institutos Moticias Fale conosco
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Instituto Macional de
Cidncia e Tecnologia

de Farmacos e Medicamentos

www inct-inofar.cos ufrj br
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Inovagdo; Patentes; . -
Produgdo; Royalities; Admml§uaqao
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E. J. Barreiro & C. A. M. Fraga, A questdo da inovacdo em farmacos no Brasil: Proposta de criagdo do
Programa Nacional de Farmacos (Pronfar). Quimica Nova, 28 (Supl.). $56-63 (2005).
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Project CNPq 573.564/2008-6

BHCTINOEAR A missao do INCT-INOFAR

Team 5 ” g E . : %
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Scientific adviser board rede efetiva de pesquisa em farmacos;
(SAB)

£
L]
-
o
—
U
=
=
=]
il
i
b
U
I
B
<
]
™
W
il
o
L
iz
i)

m Apoiar projetos de pesquisa cientifica multi-institucionais
voltados para novos farmacos:

Research groups

Research people Es . = .
m Contribuir para a inovagao incremental e radical em novos

Useful articles farmacos e genericos;

Publications m Estudar e desenvolver a sintese total de genericos,
intermediarios avancados e materias-primas;

® Contribuir para a formacgao cientifica qualificada de pessoal
em guimica medicinal & farmacologia;

m Promover a divulgagao das ciéncias dos farmacos e dos
medicamentos, assim como seu uso racional e seguro;
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« Fase 3: Registro !3 1.

Estudos
Clinicos

Avaliag’ NovoProtétipo
Clinica

Planejamento
& Desenho
Abordagem |\olecular

Fisioldgica

« Eleicdo do Alvo-terapéutico
(Estrutura 3D) O
« Desenho baseado no alvo

. Hipdtese molecular =

Desenho baseado no ligante

« Estratégia Analogo-ativo

Ease Clinica B> . Fase 2: Eficacia armaceutical Medicamento

|11!1r:;~=rati::=n

Novo Farmaco

Desenvolvimento

+ Desenvolvimento galénico

inct
Inistitutos nacionals
de ciéngia & ecnologia

(o3
I

O « Desenho estrutural

= Screening
+ ldentificac3o de ligante

* Bioensaios In Vivo

+ Composto-protdtipo

« ADME/Tox

» Otimizagdo do protétipo

« Protegdo Intelectual
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e Science 2005, 509, 728
(Jeffrey Mervis)




Inovacao Radical: 19 sub-projetos foram estudados

INCT-INOFAR

Research Areas

Inflammation;

Pulmonary Diseases;

Pain;

Diabetes;

Central Nervous System;
Cardiovascular System;
Chemotherapy:

antineoplastic and leishmanicide;

Generic Drugs.
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INCT-EMNOFAR - Annoal Repport 2072




wse. Ircremental Zrmovation* ¢

* Ato 'vd Statl N HO ~con Lipitor™
199 1 = | functionalized

H
pyrrolheptanoic acid (5g scale)
- New stereoselective

: « Patent US 5273995 Pfizer (1991)
synthesis - Professor Luiz Carlos
Dias & Dr Adriano S. Vieira
LQOS, IQ, UNICAMP, SP

HN
(2010) — INPI Patent, 2011 (BR) \© (1991-2011)
Org. Biomol. Chem., 2016, 14, 2291 ___

* Sunitinib = e
2006 * [

World total sales:
USS > 150 bi

Universidade Federal do Rio de Janeiro

2-0x0-1H-indol -1H-pyrrole-3-carboxamide

N
SN\ CH; *Patent US 7211600 (2001)
* Multi TK inhibitor indicated to renal carcinoma

Sutent™

The global kinase inhibitors market: 2010 -
2015 -US$1.1 bi | |US$ 28.1 bi; 2011 - USS$ 29.1 bi The market is

H _ expected to reach USS 40.2 bi by 2017!
- Total synthesis Professor Angelo & __—— -

C. Pinto" & Dr Barbara Vasconcellos | pxetine (SSR/i) & Quetiapine (Seroquel™)

da Silva 1Q, UFRJ, RJ (2011) (BR) ?,w (Diosan,AT,), Dasatinib (Bcr-Abli)
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Medicamentos -INCT-INOFAR

Medicamentos Genéricos —mm ENI g&
INOVACAO INCREMENTAL ~

Sintese total do Cloridrato de F[unxetma LNICAMS

Autores: Eliezer J. Barreiro, Luiz C. Dias; Adriano 5. Vieira
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- nova rota de sintese para o Clonidrato de Fluoxetina P
.- =
Hali I; HialH |
H'( /tcu, CHMH, HG, (HeE0n /%/?\/\N’ S H "1
Tf“‘“‘* HICI, HiO, EsCH Il«ﬁl i Elﬂd-lll-lg.".'hl[‘.lﬂl}
L 0%, 24 h 3 5°C. 4 h, 86% "
2 Tubo s2ado, T4%
CFs
Fs
oH 1) +BUOK, DA -"FT’C ,Q/
e e R - ISR 22
5] CH, PhMe 28°C ~HHC! '
4-CIC;H,CF, ¢ 53 . A
L*-..;;'-‘v"" 4 2 M%Sh 2 : u 33_{2&“ i ,,,,-o{,-"’"

| clordirain de
\ Fuoesd na (1)

o clondrato de fluoxeting 1 foi obtido em 4 etapas a partir da acetofenona com um rendimento global de 51,5 %

o processo da EN Lilly emprega 6 etapas com um rendimento global de 33% emprega reagentes de custo elevado
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ANNUAL ACTIVITIES REPORT

Universidade Federal do Rio de Janeiro

www.inct-inofar.ccs.ufrj.br/download/aar/2016.pdf



e Producdo Cientifica INCT-INOFAR (2009-2016) %"mﬁw
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O AAR 2014
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";l.'_" AAR 2013
E
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- AAR 2012
161
AAR 2011
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AAR 2010
119
AAR 2009
~ 1234 publicacoes indexadas (2009-2016) v P
v" Portal dos Farmacos TS Es\?o!a
~ o S oelal
v’ Escolas de Verdo em QFM el

Logo do Poreal 408 Firmacos
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éﬁ&!ﬁ INTERNATIONAL
ACTIVITIES

http:/fwewnw.icepha.de/

INCT-INOFAR established, on November 18, 2011, a cooperation agreement with the

Interdisciplinary Center of Pharmacogenomics and Pharmaceutical Research (ICEPHA)

APERJ of the University of Tiibingen, Germany. Through this deal, we broaden the international
DF G scope of INCT-INOFAR and the bases for scientific exchanpe and the development of
e innovative research projects in new pharmaceuticals. On the other hand, the agreement
Forschungsgems nsca‘t establishes the organization of scientific and academic activities, like courses, conferences,

seminars, symposiums, or lectures, and the exchange of researchers and/or students, as well

as the exchange of materials and publications of mutual interest.
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At the end of 2011, INCTANOFAR through the Dean of the Federal
University of Rio de Janeiro (UFR]) signed a cooperation agreement with
the Interdisciplinary Center for Pharmacogenomics and Pharmaceutical
e : Research (ICEPHA) of the University of Tilbingen, Germany, directed

& "
University Council, Federal University'ofRio de Janeiro, November, 2011
i by Professor Stefan Laufer.

)
— . | L medlizinal chemistry ﬁ
SRAZMEDCHEM 2016 http://brazmedchem?2016.com.br/
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A DIREITA
QUE ATIRA

Conmedy Doengund 1z o festil |
do depulado Jsv Bofsonsn

0 fiasco da pilula

Besrirdo Esleves imwestiga
TV (e 8 2O b AR

Uma guerra na Africa
Gisele Lobale acompanta  wila
o contonioe em Mogambigue

A penética da loucura
Saleheria Mukhecie discuie
a esglacfrenia e wwia famiia

Dom Havelange: k
otk BL L

i i B RS
Furn Teme, oo Frndalidade s

b faga e ol m decethea el

Bernardo Esteves

Depoimento

“Barreiro é um farmacéutico carioca de 69 anos com
cavanhaque e cabelos compridos grisalhos. Professor

da UFRJ desde 1983, coordena uma rede nacional de
grupos que pesquisam medicamentos. Barreiro pegou
entdao um vidrinho com um pé branco. “Esse composto
aqui tem um mecanismo de agao originalissimo,
aumenta a contractibilidade do musculo cardiaco”, disse.
Batizada LASSBio-294, a substancia foi desenvolvida e
patenteada (nos EUA) por seu grupo de pesquisa.

Os testes pré-clinicos mostraram que ela ndo é toxica e
tem grande potencial de uso em humanos. “Essa
substancia faz coisas sensacionais, mas nao vai virar

um farmaco”, vaticinou. O motivo, segundo ele, é a
aversao que a industria farmacéutica brasileira tem a
correr riscos e investir em novos medicamentos. Apesar
dos resultados promissores, nenhuma empresa se disp6s
a investir na molécula. “Se esse composto falasse inglés,
ja estaria na fase de ensaios clinicos.”

“Ascensao e queda da pilula do cancer”,

Piaui, 120, 09/2016
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'nCt instituto nacional de ciéncia e tecnologia

© de Farmacos e Medicamentos
:\MW www.inct-inofar.ccs.ufrj.br

QACNPq

Comprovante do Documento de Contratacao

Conselho Nacional de Desenvolvimento Ciantifico e Tecnoldgico

Beneficiario:
Eliazar Jesus de Lacerda Barrairo

cpfi20275170730

Processo) 465249/ 2014-0

Termo de aceitacdo registrado eletronicamente por meic da internet junto ac CNPg. pelo agente
receptor 10.0.2.22(srv238.cnpg.br), mediante uso de senha pessoal do Beneficidrio em 07/12/2016
5:19:01, originarioc do numero IP 200.120.33.72

Mamero de controle: 1903325219033252:112538049726-37847517393

O nudmero de acesso para o termo emitido &: 804166898337 29264

Este documento sera assinado digitalmente por um representante legal do CNPg e a versdc digital assinada
estara disponivel para verificagdo de autenticidade no site do CMPq através do endereco
http://efomento.copg.brfefomento/termo?numercAcesso=80416638937 23264
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Organizar nossa capacidade cientifica instalada, em
uma rede de pesquisas interativa e produtiva,
. atuante no processo de invengdao de novas
= substancias, originais, candidatas a farmacos;
O Contribuir para a capacitacao nacional na inovacao

- radical & incremental em farmacos &

7, medlcameQat

com o setor
dicamentos,
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Contribuir para a qualificacao ! tinua de quadros

para atuarem no processo de drug discovery (e.g.
Quimica Medicinal per-se + Farmacologia);
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Sintese de Farmacos: Scale- up

idade Federal do Rio de Janeiro i

Univers
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EASSBio Is open innovation the way forward
for big pharma? 2013

The current, fully integrated business model of large pharmaceutical companies is
Wiley Series on Technologies for the increasingly considered to be unsustainable, and so new approaches that engage large
Pharmaceutical Industry and small companies, governments and academic institutions are needed. Could ‘open
el bnnad St innovation’ models that have proved successful in other sectors be fruitfully adopted
by the pharmaceutical industry?

L L by Bimmp Siokrrer |0 a4 Rpnid TR

Collaborative practices for medicinal

Collaborative Innovation
I Drug Tscovery

i chemistry research across the big pharma
i and not-for-profit interface

David M. Ap-deases! Mariin E Goadesdcld and Sndean: T Alaecind

PERSPECTIVE

(g o s Medical Weekly

me 145, 6 February 2015, "‘”“" SUHTEES of innovation: an ﬂSSE‘SSITIEﬂt
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et B85, wersa‘ry - Industry
4 =y - smann. D...Patel, D, of Intellectual property
= =PA(H‘|] Séﬁlyﬂp[h_ MAYING i artis Institutes for BioMedical R D Discovery TodayVohme 20, Mumber 5+ May 2015
R HE| e e .
ML e =1 { ui_ IYTERNAL tual pharmaceutical cBlmptinliaiul ottt
wl]lsmilllll[llg £ ";%% — EIOPment \F{.-:||:|,=rt0P{;n:anon6rJlrLI|g Dls;c;\:rrr: e
u\l‘luﬂ%i Ssﬂufﬂﬁqgﬂgil' 3 = % 1 P. Forster, Julia Stegmaier”, Rene Spycher’ and St Accessmg ex‘terjnm II"I!"IOVQ-']:_IOHdrug dISCUVEI'Y
LICENSE sz ™ = E Tufféry, P.
SUFTWAR BUMPANI[S = University Paris-Diderot, INSERM UMR-5 973, Serbonne Paris Cité, Paris, France
Bk Future | y
B xu ur jEdlElr\'a]f Plv--nuil_l 29 n
iume 1, ISsuUe ADTI JUUY E-;_: 5=
Creating effective medicinal chemistry
CEO of iDDPartners cq!l_gboratlons in drpg discovery
XXIl Escola de Verdo em Quimica Farmac@utica ~ ©iarding, GAM. Raveglia, L.F.
Medicinal NiKem Research Srl. Via Zambeletti. 25. 20021 Baranzate [}

Universidade Federal do Rio de Janeiro IXXlEscola

de Verao

am Quimica Farmaceutica
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HENRY ETZKOW
5
\ Henry Etzkowitz
L g0 \ & Loet Leydesdorff,

e inct . -~ \Triplice hélice, 1999.
DE CIENGIA insitos naclonals Inseguranga juridica
s cas E TECNOLOGIA
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v' Slow motion
v Acompanhamento

v’ Estratégia de IP
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Studies on new
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P advanced
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drug candidate useful

rod>

for neuropatic pain

o J

Pipeline
(16)

Virtual screening of

E inct
Irestitutos naclonals
de cidncia e tecnalngia
-
L

Universidade Federal do Rio de Jan

LASSBio chemolibrary

red

of bioactive compounds

& selected molecular fragments

‘A )

ntileishmanial activity of new

Studies of anti-

DND; N-acylhydrazone derivatives

inflammatory & -~

and analogues

\_ BR 10 2012 019095 8/

analgesic effect of

LASSBio-591.



DND:.....

Dirugs for Meglecred Diseases matiative

Patent: WO 2014019044 A

“Hydrazide-N-acylhydrazone
compounds, method for producing
hydrazide-N-acylhydrazone
compounds, use of intermediate
compounds for producing hydrazide-
N-acylhydrazones for the treatment of
leishmaniasis and chagas disease, and
thus obtained pharmaceutical
compositions ”

ES Parasitologistas
Farmacologistas
RJ Toxicologistas
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Chemistry Letters)y

Donna M. Huryn*

United States

Inter-alia: S Mignani, S Huber, H Tomas, J Rodrigues, J-P
Majoral, Why and how have drug discovery strategies in
pharma changed? What are the new mindsets?, Drug
Discov. Today 2016, 21, 239; A Gautam, The changing model
of big pharma: impact of key trends, Drug Discov. Today
2016, 21, 379 ; M Alvim-Gaston et al. Open Innovation Drug

Discovery (OIDD): A Potential Path to Novel Therapeutic

Chemical Space, Curr Top Med Chem 2014, 14, 294; ] M

Abou-Gharbia, W E Childers, Discovery of Innovative

Therapeutics: Today’s Realities and Tomorrow’s Vision.

1.Criticisms Faced by the Pharmaceutical Industry, J. Med.

Chem. 2013, 56, 5659; W L Jorgensen, Challenges for

Academic Drug Discovery, Angew. Chem. Int.Ed. 2012,

51,11680; S Frye et al., US Academic Drug Discovery, Nature
Rev. Drug Discov. 2011, 10, 409; CJ Tralau-Stewart et al.,

Drug Discovery: New models for Industry-Academic

partnerships, Drug Discov. Today 2009, 14, 95.

— medicinal chemistry

I3 & at T4 m

pubs.acs.org/acsmedchemlett

Drug Discovery in an Academic Setting: Playing to the Strengths

Department of Pharmaceutical Sciences, University of Pittsburgh, 712 Salk Hall, 3501 Terrace Street, Pittsburgh, Pennsylvania 15261,

ACS Med. Chem. Lett. 2013, 4, 313

“...There is no doubt
that academia can
play an important role
in drug discovery.”

‘“SMedicinal
Chemistry Lettersy

e

Exist many examples
of successful
academic-industrial
partnerships.
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‘Contribuicao da Universidade a Inovacao em Farmacos

e 1998 — Pharmasset Inc., New Jersey, EUA

. medicinal chémisti

' | Professor Raymond F. Schinazi
0% & Professor Dennis C. Liotta
School of Med1c1ne Department of Chemistry

Pharmasset Co.
¥J GILEAD
O <uss$ 300 milhBes para Gilead ScientSs
O desenvolvimento Fundada em 1987, Foster City,

California, EUA
Compra a Pharmasset Co.

HN 0 NH em novembro de 2011
P/ /& 2013 poruss 11,2 b||hoes
Sofosbuvir © N Y
O S —— -
(sofnslf;%i;:l ;'ablﬁs N :

OH F 201.3-5 BLOCKBUSTER DRUG
ANVISA: 30 de mar de 2015 USS$ 20,7 billion



é,.\,,... The D|sc0very of Carfilzomib

e 1990 Prof. Craig M. Crews
CH; 0°
H3C\n/N\)j\N N\)j\

Yale University
Microbially derived
o o)
(\CH3 H3C/\
CHj

ﬂ

antitumor compound E==

2000 Analogues to MoA elucidation;

Epoxomicin Inhibitor of proteasome

Medlcma! Chemistry

erLfm A Ji(t

o) H
YU-101 \©
@ Medicinal Chemistry

Dec. 2003 tetrapeptide epoxyketone
lead-compound
Licensed to spin off company
Proteolix, San Francisco, Cal.
Proteolix rose over USS18 mi
Patent #US 2005/0245434 Al

2009  proteolix acquired by Onix Pharm

Universidade Federal do Rio de Janeiro

CH; Initial USS 276 mi + 535 mi
GH, §c Jun. 2012 FDA approval for treatment of
(\ /\n,N\)L \)j\ multiple myeloma

Aug. 2013 AMGEN bought Onix Pharm
USS 10,4 bi (cash)

Kyprolis™ sales ca. USS 1,2 bi

2016

Carfilzomib (PR 171)
(Kyprolis™)
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Hd Chart of Onyx's market value since

uving Proteolix in October 2009

Onyx Pharma Market Cap Since Proteolix Acquisition
B Onyx Pharmaceuticals Market Cap
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armaceutical
The current of ph. .

Innovation Collective
Discovery & .
Hightech
validation of services

intelligence
new targets | Ressources |petwork

[Partnerships \
Platform & f IP | In-house l] ﬂ Market

Fully integrated network
Open Big-Pharma Regulatur\,f
InfloVation dossier
) - Management
Discovery ‘-

e o — Organizacional
& optimization [Associations] O dynamics

of new leads
O ew management
models

Colaboration ypijyersities
New companies
Joint-ventures Creative
solutions

Start-ups Spin-off

New drug

Agencies

Other companie Publications

Consortium Contracts

Alliences



a
_’
kY
=
:
<
=/
&
=
L
5
il
L
¥
=
®
D
)

oA

[ 4 inct
& Institutos nacionais
de-cidnicia & tecnalogia
-
>

Construir uma forte identidade de propdsitos e objetivos entre os

parceiros;

Fortalecer as liderancas capazes de atuarem entre empresas e

academia, para favorecer os lagos fortes entre as partes;

Ampliar os limites entre os parceiros, facilitando sua comunicacao,

atraves, por exemplo, de plataforma compartilhada;

« Estabelecer acordos convenientes sobre IP, de forma a superar este
obstaculo, o fator mais capaz de inibir o sucesso de uma parceria;

* Investir em relacionamentos de longo prazo, de forma a favorecer que

as partes compartilhem riscos e responsabilidades, sem sobrecarregas.

A industria tem acesso as pesquisas, a universidade obtém financiamento,
a sociedade obtém novos produtos e tecnologia.
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de FArmacos e Medicamentos

-
Q.Mob waw w L inct-immofar.ocs u fry b

OUTREACH ACTIVITIES OF INCT-INOFAR

Nathba M. Uima.'", Lida M. Lima.'*, Ana Colstine Mats da Silva.'?, Ana Carls dos Sanios."* & Ebeter J. Barrelre' 2
' Necoral nsttute of Scente end Tectnology of Drugs end Medches (INCTINOFAR | / UFR Ponel dos Fameces LFRJ, Avuimchc o

Sirtmse de Substincies Blostives- LASESe LFR, Q
INCTAINOFAR UF RS- Averde Carlts Chaga Filhe, 373, Boce K 1* ander, ssla 12, Cdade Lhtnn%h ho
P
™

' ! inCt Instituto naclional de cléncia e tecnologia

Mg N werw 20 oafsfiraoon oo decenm Ui br
“e-mal nime ferm@omed com o)

s Potel have bean Lifmed

e herre Ly heve afeedy Loen

by masanting the pulZies, childien wil Decoorm
d 0 laking mMedones. Thaie & Soe Mo loy

A Medicne s an essentel natument 1o comection, marenence and D puzle v

promution of heath Thua e sccess o medcnes fepfesents an
mpotant saciel Bousion fectnr being an egmmson of Sile
a0 depends on dug evadebilly - e ectve ngredent
madicrme

Tha Natonsl hallifle of Sdence and T
Vedicnes (INCTINOFAR | brogs togethe: =

Aware of the polectsl of chidren 1o spread nowledge scguied among
flends end farmdy INCTINOFAR wests 0 Health Education niwives
hat ¥y I cedle, afrong e young, sweieness of e alional end safe
use of medicnes. INCTINOFAR & now formrally suhorized o develop &
Heslh Educelion sork n the 177 child educalion centirs and schools of
he Mmunicpel educalionsl neteork it he 40 CRE region

R
Wldie

http://www.inct-inofar.ccs.ufrj.br/download/espaco transp/sec extensao.pdf

coordnle oulfeech actviien Mmialed 1o oilcsl corsdents i e v
e of medidies. For this, INCTINOFAR has cresied e “FPotel doe
Frmacos”  (www ptitadcafrmects coaul ) & welnils whew

pubicioes 1y 'menrsh achviles od B Healh Eduwslion meilnfas aw
availalre
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comentanos sobre a Ciéncia dos

so seguro e beneficios. Aspectos da
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