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EJ Barreiro, CAM Fraga, ALP Miranda, Estratégias em Quimica Medicinal para
o Planejamento de Farmacos, Braz. J. Pharm. Sc., 37, 269-292 (2001).
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A new era of logical drug design

The research prograrm leading to cimetidine also represented a revalution
in the way pharmaceuticals are developed. Traditionally, the developrnent Rational Drug Design
of a new drug would often depend on the fortuitous discovery of a plant or
rnicrobial extract that showed some of the required biclogical activity,
Uszing that first extract as 3 lead, rmany similar compounds would be rade
and tested for pharrmacological effectiveness, In many cases, the
researchers did not krnow how the drug worked, so finding an optirnal
compound was difficult,

The developrment of cimetidine was radically different: it was ane of the
first drugs to be designed logically frorm first principles, SK&F's
rrultidisciplinary research tearm first looked at the physiological cause of
acid secretion, They confitrned that a molecule found in the body called
hiztarnine triggers the release of acid when it binds to a specific receptar
[now called the H -receptar) in the stornach lining. Their aim was to find a

rnolecule that successfully competed with histamine in combining with the
receptor, but then blocked, rather than stirmulated, acid release, Such 2
rmolecule was called a histarnine H,-recephor antagonist and represented a

rew class of drugs,

Uzing a step by step analysiz of structural and physical properties, the
tearn made a series of histamine-based molecules, which were then
tested for antagonist activity uzing carefully dezigned pharmacological
azsays, Today, this approach of rational drug design underpinz the
dizcovery prograrns of many major pharmaceutical companies,
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Medical Miracles The Arnerican Chernical Society and The Royal Society of Chemistry designated the discovery of

histamine H,-receptor antagonists, which led to the developrnent of the anti-ulcer drug

Industrial
Advances Tagarnet™, as an International Histaric Cherical Landrark in cerermaonies at Smithkline
Beacham's research facilities (now GlaxoSmithKline) at Harlow, United Kingdorn, on Novernber
Mew Products 24, 1997, and King of Prussia, Pennsylvania, on February 27, 1998, The text of the plagues at

the twao sites reads:

Cradles of
Chemistry Fionsaring work by sciantizts in the laboratorias of this company led fo the first Slinically
affackive inhibitor of gastric acid sacretion. The worldwida introduckion of cimetidine
Actionl (Tagamet) ravelubtionized the treatrmant of paptic woars by dramatically reducing the

. read for surgical inkervention. The werk is racegrized as the classic example of the

Take Part spstematic modification of & natural meszsenger substance (hiztamine) bo create &

& Mominate tharapeutically useful blacking agernt. Effactive commercialization of this discovary was
graatly facilitated by the subsaguent investigation and dasign of novel spathetic routas,
which lad ko tha davalopment of an aefficiant chamical rnanufacturing procass,

The Roval Society of Chemistry's Historic Chemical Landmarks can be found at
bHe o wwwi ks, ararla ublicaf/landrmarks, btr,

Designed by MSK Partners, Hunt Valley, Maryland.
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Simvastatin Pravastatin Fluvastatin
(Zocor®) (Pravachol™) (Lescol™)

::::;“" Atorvastatin Pitavastatin (37)
Note: removed from market -:Lip-ll:nrm] % {meﬁ
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Caracteristicas estruturaisS comuns aos cinco

farmacos mais vendidos no mundo em 2004
» Possuem apenas 7 elementos quimicos: C,H,0O,N,S,F,Cl;

» Todos possuem heteroatomos;

» Todos sédo multiciclicos (< cinco anéis);
| > 80% tém unidades aromaticas e sdo heterociclicos;

»Tém apenas 10 centros estereogénicos,

1 C =USS$ 280 mi;

Wolume 82, Number-ﬂ.g ) y ) . R
S Class pp. 18-29 estima-se que o mercado mundial, em 2004, tenha sido ca. US$ 505 bilhdes
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Similaridade Molecular: “me-too”
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Drug Discovery Today: Therapeutic Strategies

p38 MAP kinase inhibitors: A future

therapy for inflammatory diseases
Ruth J. Mayer™, James F. Callahan

GlaxoSmithKline Pharmacewdeals, Respiratory and Inflammaton CEDD, P.O. Box 1539, King of Prussia, PA |9406, USA
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Available online at weaw.sciencedirect.com
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Bioorganic & Medicinal Chemistry Letters 15 (2005) 35063509
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Chemistry Letter

The molecular basis for coxib inhibition of p38x MAP Kinase

Gilberto M. Sperandio da Silva,* Lidia M. Lima.* Carlos A. M. Fraga,”
Carlos M. R. Sant’Anna®* and Eliezer J. Barreiro®""

A aboratirio de Avalflapdo e Sintese de Subsidneias Rlomivas (LASSHo |, Foculdade de Farmdela, Universidade Federal
do Rio de Janeiro [ UFRT ), Rio de Janeiro, PO Box 6800, R 27944-97F Brazil
hD-e‘pc.:r!menm de Farmacologla Basica e Clinica, Instituto de Ciéncias Blomedicas, Universidade Federal do
Rio de Japeire [ UFRT ), Rio de Janeira, RT, 2104150 Brazil
“Depariamento de Quimica TCE, Universidade Federal Rural do Rio de Janeiro ( UFRRT ), Seropédica, BRI 23851-970, Brazil

Rocaved 11 Aprl 2005 revied 20 May 2005, accepted 26 May 25

Abstract—In this work, we present the results of two combined approaches, molecular docking and comparative molacular field
analysis (CoMEFA) to propose how the selective cvclooxygenase-2 inhibitor celecoxib could act as a p38 mitogen-activated protein
(MAP) kinase inhibitor. The docking analvais revealed why celecoxib has a less favorable binding energy (Al = —12.4 keal/mold )
than the selective p3B MAP kinase (p3B MAPK) inhibitor, SB203580 (A= < 22.2 kealfmol). The CoMEFA results revealaed unfa-
vorable steric effects that can be related o the predicied lower p38 MAFP kinase inhibitory activity of celecoxib. Additionally, FlexX
and CoMEPA results also supgested that etoricoxib, another selectve COX-2 inhibitor, could inhibit p38 MAP kinase,

£ 2005 Elsevier Lid. All rights reserved.
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Binding of celecoxib & SB203580 with p38 MAPK
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Figure Z. Probable bmdmg contormation of celecoxib and s align-
ment in the binding site of p3E MAPK. Fex X docking shows most
important ammo aod of p3E MAPK to interact with celecoxib. For
celecosib the carbon atoms are shown in orange (O, blue (N3, red (O,
and green (halogen). For SB203380, the carbon atoms are shown
green-blue (O, blue (M, red (0¥, and green (halogen).




