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Capt Edward A. Murphy Jr

(1918-1990)

VS

Louis Pasteur

“No campo da 
observação, 

o acaso só 
acontece para 

as mentes 
preparadas”.

Uma outra possibilidade para hoje...

Conference, Université de Lille (07 Décembre, 1854).



Uma pergunta para responderem ao final...



1993

Chem. Eng. News 1993, 71 (42) 6–7

Michael Smith
(1932-2000)

Kary B. Mullis
(1944-2019)

J. Biol. Chem.UCSF

10.1016/s0021-9258(19)46967-6.
http://www.karymullis.com/pdf/karymullis-cv.pdf


1993

Richard J. Roberts
(1943- )

Prêmio Nobel de Medicina

Phillip A. Sharp
(1944- )

Chem. Eng. News 1993, 71 (42) 6–7

(Scopus) (Un. Illi.)

https://www.scopus.com/authid/detail.uri?authorId=7404281937
http://web.mit.edu/sharplab/cv.html


“La science est faite de faits,

tout comme les maisons sont faites de pierres;  

mais une simple collection de faits 

est pas plus la science

qu'un tas de pierres une maison”
=  “A ciência é feita de fatos,

assim como as casas são feitas de pedras;
mas uma mera coleção de fatos não é ciência, 

assim como uma pilha de pedras, não é uma casa.”

Jules Henri Poincaré

(1854-1912)



Editor in Chief of

ScienceHolden Thorp

“This is a time when people are thinking 
about science in a way
that they never have…

…Science really needs to have 
a strong voice”

A Widener, C&EN talks with Holden Thorp, Chem Eng News, April 27, 2020, 26



SARS-CoV-2



www.ejb-eliezer.blogspot.com
Vide: Remdesevir

http://ejb-eliezer.blogspot.com/2020/04/pequenas-moleculas-contra-sras-ncov-19.html


O novo candidato a tratamento antiviral oral COVID-
19 da Pfizer reduziu o risco de hospitalização ou 

morte em 89%

Desenhado como um inhibidor covalente da protease SARS-CoV-2-3CL
(MPRO) 

PF-07321332

a covalent inhibitor

22/12/2021 - FDA



Análogo de prolina



Mecanismo molecular de inibição da MPRO



PDB:7SI9 

SARS-CoV-2 CL-MPro

His41

Cys145

CF3

t-Bu

pirrolidona

Inibição

covalente

Análogo de

prolina



Inovação Bilionária

The 2016 IUPAC - Richter Prize in Medicinal Chemistry: Dr. Michael J. Sofia.
XXIV European Federation of Medicinal Chemistry International Symposium in 

Manchester, UK on 28 August 2016
2016 IUPAC-G Richter Prize

Contribuição 
da Academia

Sosfobuvir
(SOVALDI® )

2007 2011

Ledispavir
(HarvoniR)

M D Ehlers, Lessons from a recovering academic, Cell 2016, 165, 1043

Dennis Liotta

National Academy of Inventors in 2014

FDA Oct 2014
2013-2018 - faturamento com fármacos

para HCV atingiu US$ 58,6 bi

Emory Institute for Drug Development

(1949)

(1968)

https://iupac.org/michael-j-sofia-ph-d-is-awarded-the-2016-iupac-richter-prize/
https://en.wikipedia.org/wiki/File:Pharmasset_logo.jpg
https://en.wikipedia.org/wiki/File:Gilead_Sciences_Logo.svg
doi.org/10.1016/j.cell.2016.05.005
http://www.emory.edu/


• Science 2000, 287, 1951 

(J.Uppenbrink & J.Mervis)

• Science 2004, 303, 1713

(D. Kennedy)

• Science 2005, 303, 1713

(J. Mervis)

10.1126/science.309.5735.72110.1126/science.287.5460.1951 10.1126/science.303.5665.1729

10.1126/science.309.5735.721
10.1126/science.287.5460.1951


Prêmio Nobel, 1959

Arthur Kornberg (41)
1918-2007

“Much of life can be understood in rational terms if

expressed in the language of chemistry... the 

historical roots of chemistry and biology
are intertwined in many places… 

Pharmaceutical chemistry was until 

recently the bastion of organic chemistry… 

in the search for alternative or superior

drugs for the treatment of various diseases...” 

Biochemistry 1987, 26, 6888-6891

http://pubs.acs.org/toc/bichaw/current
http://pt.wikipedia.org/wiki/Ficheiro:Arthur_Kornberg.jpg


…is a chemistry-based discipline, that combines expertise

from chemistry and pharmacology to design, discovery

and synthesize original chemical entities, to therapeutic use.

It includes the study of their metabolism and the molecular

interpretation of their mode of action (MoA), including the

molecular properties of existing drugs, also.a)

a) Adapted from http://www.chem.qmul.ac.uk/iupac/medchem/

Medicinal Chemistry is a translational discipline 

concerning the drug discovery process!

http://www.chem.qmul.ac.uk/iupac/medchem/


http://dx.doi.org/10.21577/0100-4042.20170075

Química Nova, 2017, 40, 694

Química Nova, 2007, 30, 1456

http://quimicanova.sbq.org.br/imagebank/pdf/v40n6a15.pdf
http://static.sites.sbq.org.br/quimicanova.sbq.org.br/pdf/Vol30No6_1456_14-S07426.pdf




Os medicamentos

foram uma das 

maiores invenções

do Século 20 !



JGB Pedreira, LS Franco, EJ Barreiro, Chemical Intuition in Drug Design and Discovery, 

Curr Top Med Chem 2019, 19, 1679: doi.org/10.2174/1568026619666190620144142

doi.org/10.2174/1568026619666190620144142
doi.org/10.2174/1568026619666190620144142




The Nobel Prize
in Chemistry 1902

The Nobel Prize in 
Physiology or Medicine 

1908

Emil Fischer
Paul Ehrlich1852-1919

1854-1915

K Strebhardt & A Ullrich, Paul Ehrlich magic bullet concept:
100 years of progress, Nature Rev. Cancer 2008, 8, 473

Os pioneiros Fischer,Ehrlich,Bovet

The Nobel Prize
in Chemistry 1957

Daniel Bovet
1907-1992

http://www.google.com.br/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=_zPX2UjyCyZqPM&tbnid=28uhJWew6vb2qM:&ved=0CAUQjRw&url=http://www.nndb.com/people/736/000129349/&ei=Uy1tU4aIKc6qyASDx4DQBg&bvm=bv.66330100,d.aWw&psig=AFQjCNHNbxLzDL2Do_1lkd1H9SVp1ehEvw&ust=1399750323682229


Camille G. Wermuth
(1933-2015)

Université Louis Pasteur

Strasbourg

1969-2002

1999 - Prestwick Chemical

Contract Research Organization (CRO) 

(Dr Kathleen Clarence Smith)

Chemistry International

2003

2015
2008

1996 1992

doi.org/10.1515/ci-2016-0116


A Maldição de Wermuth



Síntese 
Orgânica

NÃO
é Química 
Medicinal 



Da esquerda para direita: fila de cima: E Fischer, P Ehrlich, D Bovet, A Fleming, J R Vane;
Fila de baixo: J Black, G B Elion, E G Krebs,  B K Kobilka, A Patapoutian

224 pesquisadores 

ganharam o Prêmio 

Nobel de Medicina 

desde 1895-2021

187 pesquisadores 

ganharam o Prêmio 

Nobel de Química 

desde 1901-2021

http://www.google.com.br/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=ZRT8waUuJBAZ6M&tbnid=1c6QoOgCVrf62M:&ved=0CAUQjRw&url=http://en.wikipedia.org/wiki/Edwin_G._Krebs&ei=52cyUsquLIja8wSvsoDQBw&psig=AFQjCNE0y8KYKm6VNiG8NpBCi3MsXEKMKw&ust=1379121504101917




Adolf Windaus (52) colesterol

HMGCoAR

Akira Endo

Albert Lasker Award 

for Clinical 

Medical Research, 2008

Mevilonina
/compactina

1985

Michael S Brown (44)Joseph L Goldstein (45)

University of Texas, Dallas 

LDL

J Med Chem
1985, 28, 1

As estatinas,uma classe terapêutica fascinante 

19281927

Heinrich Wieland (50)
(1877-1957) (1876-1959)

Konrad Bloch (53)

(1912-2000)

1964
Feodor K Lynen (54)

(1911-1979)

1975

John Cornforth (58)

lactona

(1940) (1941)

(1917-2013)

(1933- )

Dorothy C Hodgkin (54)
(1910-1994)

1964

Robert Robinson (61)
(1886-1975)

1947

1965

Robert Woodward (48)
(1917-1979)

//upload.wikimedia.org/wikipedia/commons/a/ac/Cholesterol-3d.png
http://en.wikipedia.org/wiki/File:Protein_HMGCR_PDB_1dq8.png
http://en.wikipedia.org/wiki/File:Jp_endo.jpg
//upload.wikimedia.org/wikipedia/commons/8/8f/Statin.svg
http://en.wikipedia.org/wiki/File:Lovastatin.svg




Dr P. Roy Vagelos
Arthur A. Patchett

A descoberta da lovastatina

> 45 milhões de pessoas usaram estatinas (2005)

lovastatina

simvastatina

J. Med. Chem. 1986, 29, 849

Alfred Burger Award 2002

PS Anderson, Reflexions on medicinal chemistry at Merck, West Point, Annu Rept Med Chem 2012, 47, 3

“blockbuster mentality”

atorvastatina

fifth-in-class

Vice-Presidente Pesquisa
Farmacêutica da Merck

(Presidente & CEO)

1976 - confidentiality 

agreement

Alfred W. Alberts
Diretor do Departamento

New Lead Discovery

first-in-class

1982

Georg 
Albers-Schönberg

Aspergillus terreus

1979

1991

C. H. Heatcock, Un Berkeley, US

Uma inovação bilionária: as estatinas

Aspergillus terreus

hidrólise

(1929- )

http://www.chemheritage.org/discover/online-resources/chemistry-in-history/themes/pharmaceuticals/restoring-and-regulating-the-bodys-biochemistry/alberts--patchett--albers-schonberg.aspx
http://www.pac3.org/images/MerckLogo.gif
http://www.google.com.br/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=TsBz30mp1cKgdM&tbnid=wWrAJhFPJ9E20M:&ved=0CAUQjRw&url=http://www.cardozo-group.com/?p=5172&ei=7BVIUov2GoHY9AT0k4DYBQ&bvm=bv.53217764,d.eWU&psig=AFQjCNFfniVxh0IY-zneTisk0tmut01E3Q&ust=1380542292754024
//upload.wikimedia.org/wikipedia/commons/8/89/Simvastatin.svg
http://www.google.com.br/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=gZzH0o_7euiyXM&tbnid=VbkdFVUKXxZDsM:&ved=0CAUQjRw&url=http://www.capital-express.com.br/Site/Capital/Clientes&ei=nvBPUsDrBM7_4AONyIBg&psig=AFQjCNHdmMkXggBlPqrD6RjLDX2kxpeXLA&ust=1381057051284599
http://www.google.com.br/url?sa=i&source=images&cd=&cad=rja&docid=jzr8aIZWPj_KOM&tbnid=gFeZrQF_q8GyRM:&ved=0CAgQjRwwAA&url=http://www.stonybrook.edu/commcms/postdoc/archivedevents/careersymposium/careerFair.html&ei=BYNHUrX7O5HY9QTbrYGQDg&psig=AFQjCNHbHYHAACE8mcQIlHOSHLOsQgGWjA&ust=1380504710040274


HMGCo-AR IC50 = 8,2 nM

ácido (N-pirrol)-3,5-di-hidróxi-heptanóico

Biodisponibilidade=12%
Bruce D Roth

Total de Vendas = ca. US$ 150 bilhões (1991-2011)

Síntese: ca. 200 toneladas/ano

2005 – US$ 13 bi; 2011 – US$ 13,3 bi;

B. D. Roth, Progr. Med. Chem. 2002, 40, 1-22

ca. >> 45 milhões de pessoas (2005)B. D. Roth, et al., J. Med. Chem. 1990, 33, 21-31 

Warner-Lambert

2013 SCI Perkin Medal

http://www.google.com.br/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=hEDWhJr0AurL2M&tbnid=MF_dSWHc4GBtqM:&ved=0CAUQjRw&url=http://www.bizjournals.com/houston/blog/vital-signs/2013/05/breaking-up-physicians-and-pharma-ties.html&ei=fVCHUoy_Na_nsASRhYKgCg&psig=AFQjCNGs7PaQM1COJsQ1pQNEBMLLhQvvxw&ust=1384685982699297
http://www.google.com.br/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=-wngR9RVJljoQM&tbnid=_rQtYc5FNJ8oDM:&ved=0CAUQjRw&url=http://cen.acs.org/articles/91/web/2013/06/Bruce-Roth-Awarded-2013-Perkin.html&ei=TmiHUrnSEOessATQrYHABA&psig=AFQjCNH6WkaG8uA7TEMlK8hoetkO5KRl5g&ust=1384692130034005


Pfizer Global Research & Development, Sandwich, UK

http://www.bbc.co.uk/news/business-12335801

http://www.bbc.co.uk/news/business-12335801


Edwin G. Krebs (72)
(1918 –2009)

Edmond H. Fischer (72)
(1920- 2021)

J. Michael Bishop (53)
(1936)

Harold E. Varmus (50)
(1939)

Imatinibe, o primeiro-da-classe “top-1”

imatinibe

“for their discovery of the cellular 
origin of retroviral oncogenes”

http://en.wikipedia.org/wiki/File:Nobel_Prize.png
http://www.google.com.br/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=ZRT8waUuJBAZ6M&tbnid=1c6QoOgCVrf62M:&ved=0CAUQjRw&url=http://en.wikipedia.org/wiki/Edwin_G._Krebs&ei=52cyUsquLIja8wSvsoDQBw&psig=AFQjCNE0y8KYKm6VNiG8NpBCi3MsXEKMKw&ust=1379121504101917
http://en.wikipedia.org/wiki/File:Nobel_Prize.png


University of Dundee, Scotland

(1945)



E. J. Barreiro, A. E. 
Kümmerle, C. A. M. 
Fraga, 

The methylation
effect in medicinal 
chemistry, 
Chem Rev 2011, 111, 
5215.



Brian J. Druker*

1988 – Nicholas Lydon, Brian J. Druker#

& Charles L Sawyers &

1990 – Jürg Zimmermann

1995 - Compound STI571 ++

2001 – Imatinib (GleevecR, Novartis)[link]

Nicholas B. Lydon* Charles L. Sawyers**

New molecular 
pattern

& 2009 - Lasker Foundation Clinical Award (J. Clin. Invest. 2009, 119, 2863)
# Awarded with the 2012 Japan Prize in Healthcare and Medical Technology;
** Named in 2011, Thomson Reuters Citation Laureate in Medicine;  

(1947)

chronic myelogenous
leukemia

(CML)

* Blueprint Medicines Inc

(STI571)

(1955) (1959)

http://www.nature.com/scitable/topicpage/gleevec-the-breakthrough-in-cancer-treatment-565
http://www.scivee.tv/node/10337


Edição Virtual

25 a 28 de 

janeiro de 2022

PATROCÍNIOREALIZAÇÃO

REDES SOCIAIS

@evqfmufrj

@evqfmejb

Data limite

para entrega

dos 

relatórios

individuais de 

atividades de 

2021.
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http://www.lassbio.icb.ufrj.br/20anos_apresenta.html


Hora das respostas......


