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Quimica

__ h * Modelo Chave-fechadura
&8 | ock-Key Concept : Emil Fisher
(1852-1919)

*Primeiro paradigma da descoberta de farmacos
(first drug discovery paradigm)
abordagem caixa-preta (‘black box' approach)

; o o -
oy i el
 “Balas magicas” . B :
- ﬁ 2 . Paul Ehrlich in his office, Frankfuri 1914
M ag I C b u I I etS ] F¥nau, 0. Wesephal B Winaw, Flicrebes & Infecoiens 2004, §, 726

Paul Ehrlich (1854-1915)

» Segundo paradigma da descobrta de farmacos:

‘one-target one-disease’ approach
abordagem “"uma-doenga/um ligante"

eliezer © 2008
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O paradigma atual: o composto-prototipo:
| lead-compound discovery
‘one-target one-disease’

» Recentes sucessos das “ new-magic bullets’
" coxibes

e Ligantes duplos, para dois alvos

dual, binary, dimeric, bivalent, mixed ligands
TXS-TPant; 5-HT1ARant-SSRI;

» Desenho racional de ligantes multiplos

inibidores duplos COX-2 & 5-LOX Hs
Hs
/ \ H,CO
_O CO H
NN 2 @) N N—=A T penzothiazin-3-one
H.CO ’N\CH
/ 1\' 3 OIIS\O 3
N
S LASSBIi0-272

Freyne 1987 Monge, 2001 Teixeira, 1998 eliezer © 2008



 Ligantes auplos/duals/mistos/bivalentes para dois alvos

T_ ra (Dual, binary, dimeric, bivalent, mixed ligands, multi-targer)
UFR]
NOVoS compostos-prototipos, capazes de serem reconhecidos molecularmente
por dois alvos-terapéuticos distintos da mesma cadeia bioquimica, envolvidos
na mesma patologia.

e COX-LOX

J. Med. Chem. 2006, 49, 1668 (1/2COX - 5/15L0OX)
Bioorg.Med.Chem.Lett. 2005, 15, 4842 (COX — LOX)

Y

multi-alvos

e Ser-Treo quinase Aktl/2 (PKB) 1 capsula

1 unica EQ
| | Bioorg. Med. Chem. Lett. 2008, 18, 3178

e Irombina & Fator Xa

Bioorg. Med. Chem. Lett. 2007, 17, 3322
Bioorg. Med. Chem. Lett. 2007, 17, 2927

e I XS-TPant
Bioorg.Med.Chem.Lett. 2001,11, 1019 (BM-567)

e Fibroblast Growth Factor R-1/Vascular Endothelial Growth FR-2
J. Med. Chem. 2005, 48, 4628

. e Proteinas anti-apoptdticas Bcl-2 & Bcel-xL
®
CASSBIo ;5 \Med. Chem. 2007, 50, 641
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“Therapeutic regimens that
comprise more active
Ingredient are commonly used in clinical.

Despite this, most drug
discovery efforts search for drugs that are
composed of

m a single chemical entity.”
| 7z

prescrigao dupla

C.T. Keith, A.A. Borisy, B.R. Stockwell,
Multicomponent therapeutics for networked systems
Nature Rev. Drug Discov. 2005, 4, 1

2 capsulas
2 farmacos
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Multi h '
uiti-target therapeutics
Examples of combination-drug products or candidates
Trade name Indication Compound 1 Compound 2 Target or mechanism 1 Target or mechanism 2
Drug combinations
Vytorin® Hyperlipidemia Ezetimibe Simvastatin Dietary cholesterol HMG-Col reductase
|1:E|1:|u.=:‘ciE CHD Amlodipine Atorvasatin Calcium-channel antagonist HMG-Cof reductase |
Lotrel® Hypertension Amlodipine Benezapril Calcium-channel antagonist ACE inhibitor
Glucovance® T20M Metformin Glyburide Gluconeogenesis Insulin secretagogue
Avandamet™ T2DM Metformin Rosiglitasone Gluconeogenesis PPAR+y agonist
Truvada® Antiviral (HIV) Emtricitabine Tenofovir RT inhibitor RT inhibitar
Kaletra®™ Antiviral (HIV) Lopinavir Ritonavir Protease inhibitor Protease inhibitor
Rebetran® Antiviral (He patitis C) PEG-interferan Ribavirin Interferon-a2B Antimetabalite
Bactrim® Antibacterial Trimethoprim Suffamethoxazole CHFR CHPS
|Jﬂl.1:|1.rairE Asthma Fluticasone Salmeteral Glucocorticoid receptor B2-Adrenergic |

B

Caduet”

amlodipine besylate,/atorvastatin calcium
from Smg/10mg te 10 mg/BOmg tablets

_ e,

f N
o ovamums combinagao
< 1 Cc':IIJ'SUIEI
2EQ’'s

eliezer © 2008
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Google - |caduet [%]| [C] search ~ @M B Ehablocked | A check ~ Gy Autalink + [ ]Auorl B options & (] caduet wieb assistant (-

CenterWatch (Jiudisty Professonils | (8o &Pubicatons |

+ Clinical Trials Listing Service 'E - Q | m&‘ g‘ H.CO OCI
Listngs. - Bl Researc
—
A L+H=15
Drugs Approved by the FDA BN~ O

Drug Name: Caduet (amlodipine/atorvastatin } FRSRSEE

The following infarmation is obtained from various newswires, published
medical journal atticles, and medical conference presentations Lfrroc]

Arnlodipma NorvascR

CADUET"
Description of m‘x_.mlu'f:
Medical Areas Company, Pfizer Smg/10mg
Approval Status: Approved January 2004
Abowut the FDA Treatment for: Hypertension/Angina
Approved
Listings

General Information

Certm 10 eangrimiciog

Caduet combines the drugs amlodipine (Norvasc, Lotrel) and atorvastatin

(Lipitor), two widely prescribed cardiovascular medications. t's the first tWO Component F

medicine to treat two different conditions, high blood pressure and high

cholesteral tablet

. ini R
Itis indicated for the treatment of hypertension, chronic stable angina and N1V iFE LI D |t0r

O setor de medicamentos cardiovasculares
movimentou em 2005 ca. US$ 72 bilhdes

@ (18 itemins)s restante(s)) Abrindo paging htkp: /v, centerwatch.com/patientidrugs/drug4 7. html.. .

W. H. Frishman & A. L. Zuckerman, Expert Rev. Cardio

VITORIN.

lezetimibe/simvastatin/

simvastatina

Merck/Schering-Plough Zoccor®

two component tablet N. A. Flores, Curr. Opin. Invest. Drugs 2004, 5, 984
(estatin & vastatin)
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ulti-target therapeutics
Examples of combination-drug products or candidates
Trade name Indication Compound 1 Compound 2 Target or mechanism 1 !
Drug combinations
Vytorin® Hyperlipidemia Ezetimibe Simvastatin Dietary cholesterol
|1:E|1:|u.=.~‘ciE CHD Amlodipine Atorvasatin Calcium-channel antagonist
Lotrel® Hypertension Amlodipine Benezapril Calcium-channel antagonist
Glucovance® T20M Metformin Glyburide Gluconeogenesis
Avandamet™ T2DM Metformin Rosiglitasone Gluconeogenesis
Truvada® Antiviral (HIV) Emtricitabine Tenofovir RT inhibitor multi-alvos
Kaletra®™ Antiviral (HIV) Lopinavir Ritonavir Protease inhibitor
Rebetran® Antiviral (He patitis C) PEG-interferan Ribavirin Interferon-a2B 1ca psula
Bactrim® Antibacterial Trimethoprim Suffamethoxazole CHFR 1 unica EQ
|Jﬂl.1:|1.fairJE Asthma Fluticasone Salmeteral Glucocorticoid receptor
Multi-target drugs

m Depression Duloxetine MA SRl MR
Sutent™ Cancer Sunitinib MA POGFR VEGFR
[ Mexavar™ Cancer Sorafenib NA BRAF VEGFR |
Sprycel” Cancer Dasatinib NA BCR-ABL SRC
Tykerb® Cancer Lapatinib NA EGFR (ErbB1) HER-2 (ErbB2)

Abbreviations. HMG-Cod reductase, hydraxymethylglutaryl-coenzyme A reductase; CHD, coranary heart disease; ACE, angiotensin-converting enzyme; T20M, type 2 diabetes mellitus;
PPAR, peroxisome proliferative activated receptor; RT, reverse transcriptase: DHFR, dibydrofolate reductase; DHPS, dihywdropteroate synthase; SR, serotonin reuptake inhibitor;

MRI, norepinephrine reuptake inhibitor; VEGFR, vascular endathelial growth factor receptor; PDEFR, platelet-derived growth factor recepton; BOR=-ABL, breakpaint cluster region-abelsan
kinase; SRC, sarcoma virus kinase; EGFR epidermal growth factor receptar; PEG, polyethylens glycal; BRAF, v-raf murine sarcoma viral oncagene homalog B1; HER-2, human epidermal
growtgh factor receptor Z NA, not applicable. T

BAY 43-9006
{sorafenib) eliezer © 2008
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drug cocktail

2 tablets 1 tablet Single chemical entity
2 agents 2 agents able to modulate two

multicomponent drug multiple ligand

Medicinal

Chemistry

target simultaneously

Figure 1. Three main clinical scenarios for multitarget
therapy.

B: “...there are significant risks involved in the development of multicomponent drugs...”

C: “... there has been growing interest in the (..) rational design of ligands acting
specifically on multiple targets...” Morphy & Rankovic, J. Med. Chem. 2005, 48, 6523

Inter-alia: G. Glass, “Cardiovascular combinations™ Nat. Rev. Drug Discovery 2004, 3, 731; R. Morphy, C.
Kay, Z. Rankovic, “From magic bullets to designed multiple ligands” Drug Discovery Today 2004, 9, 641.

eliezer © 2008
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New Insights for Multifactorial Disease Therapy: The Challenge of the
Symbiotic Drugs

Eliezer J. Barreiro and Carlos Alberto Manssour Fraga

Laboratério de Avaliagdo e Sintese de Substdncias Bioativas (LASSBio), Faculdade de Farmdcia, Universidade Federal
do Rio de Janeiro, P.O. Box 68023, 21044-07], Rio de Janeiro, RJ, Brazil.

Abstract: Some physiopathological processes mvolved 1n the genesis of diseases could suggest the necessity of designing
bioligands or prototypes that aggregate, in only one molecule, dual pharmacodynamical properties, becoming able to be
recognized by two elected bioreceptors. This approach can have distinct aspects and, when a novel ligand or a prototype
acts in two elected targets belonging to the same biochemical pathway, ¢ g. arachidonic acid cascade, it receives the de-
nomination of dual or mix agent. On the other hand, if these two targets belong to distinct biochemical routes and both are
related to the same disease, we can characterize the agents able to modulate it as syvmbiotic ligands or prototypes. In the
present work, we provide some examples and applications of the molecular hyvbridization concept for the structural design
of new symbiotic ligands and prototypes, especially those applied in the treatment of chronic-degenerative disorders.

Key Words: Symbiotic drugs; molecular hybnidization: multifactorial diseases; therapeutic mnovation; drug design: dual com-
pounds.

Current
Drug Therapy

eliezer © 2008
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l-Férmacos siImbioticos -

1 unica EQ

novos compostos-prototipos com afinidade (SAfIR) relativa proxima
capazes de serem reconhecidos molecularmente por dois alvos-
terapéuticos distintos de diferentes cascatas bioquimicas, envolvidos
na mesma fisiopatologia.

Symbiotic approach to new lead-candidates

(Multi-target-based new lead-candidates discovery)

a new comp@able to be effective in two different target, both relevant to disease but
= belonging to distinct biochemical pathway;

"u_\‘.

RTI/Integrase TACE-MMP’s

eliezer © 2008
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Precursores (analegos ativos; substrates naturais) Movos padroes moleculares hibridos

(A. B) + (C., D)

—

Hibridagao
Molecular

E= sub-unidade
estrutural nao

biofarica
farmacoforo 2
farmacoforo 1 + ' combinacao 1
+ cC+D Apﬂrfj?gem c-D + Ag+ B combinagao 2
A+ B Simbiotica AB+C4+D

Tatica da integragao
dos farmacéforos

reconhecimento
molecular
biorreceptores 1 & 2

Reconhecimento
Reconhecimento molecular

molecular

biorreceptor 2
biorreceptor 1

Movos prototipos simbigticos

eliezer © 2008
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Novas Abordagens
Terapéeuticas parao
l Tratamento da Inflamagao

Rheumato d

‘_ Arthritis

R.odeks
Dip. Ac. B Ac, Dip. Hom., Dip. 1M,

Inovacao terapeéutica



¥! Role of Cytokines and Cytokine Inhibitors
in Chronic Inflammation

O primeiro alvo:

[F My MAPK
THEx GM-CSF MMP
IL-8 and
IL-1 IL-15
other AR
chemokines L7
IL16  TGFp
L6 IL1RA  STNR-R -
. iL-1R1 ann{:!unal 10
Pro-inflammatory antibody L1
to THF £q3
IL-18EF
J\ ’
/A CERSY Anti-inflammatory

Arend. Arthritis Rheun 2001.




TNF-a 1C,, = 200 pM

ThalomidR, Phase 111, Celgene

DE '_i"- P Papod ga
‘;'Hw,..-dn..i”“ -I.!'nl."TJIE{l'qlll.!ﬂ:.,' I

o A4
[y A¢

Wilhelm Kunz, 1953
Herbert Keller, 1953

CNS, 1957

Frances Kelsey, 1961

Gilla Kaplan, 1991 (TNF-a)
Elisabeth P. Sampaio,1997

L.M. Lima et al., O Renascimento de um Farmaco: Talidomida, Quim. Nova 2001, 24, 683; (www.scielo.br);
E.P. Sampaio, D.S. Carvalho, J.A.C. Nery, U.G. Lopes, E.N. Sarno,”Thalidomide: An Overview of its
Pharmacological Mechanisms of Action” Anti-inflammatory & &anti-alergy Agents in Medicinal Chemistry
2006, 5, 71; L.M. Lima, C.A.M. Fraga, V.L.G. Koatz, E.J. Barreiro, “Thalidomide and Analogs as Anti-
inflammatory and Immunomodulator Drug Candidates”, Anti-inflammatory & &anti-alergy Agents in

Medicinal Chemistry 2006, 5,79.

eliezer © 2008
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Thalidomide and Analogs as Anti-Inflammatory and Immunomodulator
Drug Candidates

Lidia Moreira Lima'. Carlos Alberto Manssour Praga]__ Vera Lucia Gongalves Koatz’. and
Eliezer J. Barreiro™*

!Laboratério de Avaliacdo ¢ Sintese de Substdncias Bioativas (LASSBio), CP 68.006, 21944-190, Rio de Janeiro, RJ.

Brazil), Faculdade de Farmacia, Universidade Federal do Rio de Janeiro, RJ, Brazil; “Instituto de Bioguimica Meédica,
Universidade Federa! do Rio de Janeiro, RJ, Brazil.

Abstract: Thalidonude ([2-(2,6-dioxo-hexahydre-3-(R.5)-pyridinyl)-1,3-isoimdolimedione]), well known by its teratogenic
effect, caused barth defects in up to 12,000 children in the 1960s. More recently, this drug was approved by the TS Food
and Drug Adnunistration for the treatment of ervthema nodosum leprosum, vnder restricted-use program and a variety of
new possible therapeutic applications have been described. This article will accomplish a review of medicinal chemistry
aspects of thalidomide and state of the at in the development of new anti-inflanmatery and immnemodnlator ding can-
didates designed using thalidemide as lead-compound.

eliezer © 2008
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Biofarmacos Anti-TNF-a. a

Frotermn-based antr-TNF-alpha Therapres mr Clnrcal lse™ A?I’I—IR?IS

FOUMNDATION=

Drug Status Biological Form

approved soluble TNFR2 coupled to Fc
portion of IgG

approved chimeric anti-human TNF antibodie

approved anti-human TNF antibodie

ISIS 104838 clinical TNF anti-sense

Onercept clinical soluble p55 TNFR

Humicade clinical anti-TNF humanised IgG4

JD Gale, KF McClure, N Pullen, Annu.Rept. Med. Chem. 2003, 38, 141;
B Bain, M Brazil, Nature Rev. Drug Disc. 2003, 2, 693;

* Terapias com biofarmacos injetaveis.

eliezer © 2008
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DMARD (disease-modifying antirheumatic drug)

methotrexate, sulfasalazine (AzulfidineR), leflunomide (AravaR),
cyclosporine (NeoralR), chlorambucyl (LeukeranR), penicilamine (CuprimineR),
hidroxychloroquine, Gold salt, azathioprine (Imuran®)

anti-tumor necrosis factor (TNF) drugs:
etanercepte (EnbrelR), infliximabe (RemicadeR), adalimumabe (HumiraR)
tocilizumabe [ActemraR]

methotrexate + sulfasalazine + hydrochloroquine

f‘_ RISAILA, 0y
[ '
—_— R$7.082,39* e
R$7.057,77*

R$3.668,79*

* Consulta em 15/07/2008: http://www.consultaremedios.com.br/

eliezer © 2008
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Available online at www.sciencedirect.com

Bioorganic & Medicinal
e SCIENCE @DIHEET' Bioorganic &
Medicinal
. Chemistry
\{ﬁg}hﬂ Bioorganic & Medicmal Chemmstry xxx (2006) xxx-—xxx

Development of new CoMFA and CoMSIA 3D-QSAR models for
anti-inflammatory phthalimide-containing TNFo modulators

Carolina Martins Avila,” Nelilma Correia Romeiro,” Gilberto M. Sperandio da Silva,”
Carlos M. R. Sant’Anna,*® Eliezer J. Barreiro® and Carlos A. M. Fraga™*

*Laboratdrio de Avaliacao e Sitese de Substancias Bioativas ( LASSBio), Faculdade de Farmicia,
Universidade Federal do Rio de Janeiro (UFRJ ), Rio de Janeiro, PO Box 68023, RJ 21944-970, Brazil
ch'fn.'.l'mmc'nm de Quimiica, ICE, Universidade Federal Rural do Rio de Janeivo (UFRRJ ), Seropédica, BRI 23851-970, Brazil

Receved 8 May 2006; revised 15 June 2006; accepted 19 June 2006

Abstract—In the present study, we describe a new 3D-QSAR analysis of 42 previously reported thalidomide analogues, with the
ability to modulate the pro-mflammatory cytokine TNFa, by using comparative molecular field analysis (CoMFA) and comparative
molecular similarty indices analysis (CoMSIA). Three statistically significant models were obtamed. The best resulting CoMFA and
CoMSIA models have conventional r* values of 0.996 and 0.983, respectively. The cross-validated ¢° values are 0.869 and 0.868,
respectively. The analysis of CoMFA and CoMSIA contour maps provided insight into the possible sites for structural modification
of the thalidomide analogues for better activity and reduced toxicity.

© 2006 Elsevier Ltd. All rights reserved.

eliezer © 2008
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What next r rheumatoid arthritis therapy?
Simon M Blake' and Barbara A Swift

Curr Op Pharmacol. 2004, 4, 276

The p38 MAP kinase pathway as a therapeutic target in
inflammatory disease
Jeremy Saklatvala

Curr Op Pharmacol. 2004, 4, 372

memmm)> Phosphodiesterase-4 as a therapeutic target

Miles D Houslay, Peter Schafer & Kam Y J Zhang

Drug Discov Today 2005, 10, 1503,

Matrix metalloproteinases in asthma and COPD

Ingel K Demedts, Guy G Brusselle, Ken R Bracke, Karim ¥ Vermaelen and
Romain A Pauwels

Curr Op Pharmacol. 2005, 5, 257

eliezer © 2008
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PDE4 subtypes nl:I splice variants

The phosphodiesterase 4 (PDE4) is the
most important PDE family in the
PDE4A1 control of intra-cellular cAMP. PDE4 is
encoded by four separate genes
(PDEA4A, 4B, 4C, and 4D). The PDE4

POE4A4/S . subtypes are differentially distributed in
brain regions, indicating that they may
PDE4AS : exert different CNS activity. Our

preliminary studies supported the idea
that PDE4D plays a critical role in the
PDE4A10 mediation of memory. Using gene
knockout and gene silencing
techniques, we are determining the
roles of PDE4D and its splice variants
in memory processes and in other
aspects of behavior. Hopefully, this will
help guide the chemical syntheses of
potent, selective inhibitors of individual
PDE4 subtypes.

PDE4A11

PDE4BZ

FDE4B

i

4
F

1T

PDE4B4_ \ N
Note:'S, short-form; SS, super short-form; no labels, long-
form; LARBS, low-affinity rolipram binding state; HARBS,
high-affinity rolipram binding state.

i

=]
=2
=

www.hsc.wvu.edu/wvucn/People/Zhang/research.html eliezer © 2008
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Available online at www. sciencedirect.com

Bioorganic & Medicinal

Chemistry
e BCIENGE @ DIRECT" Bicorganic &
p . Medicinal
4 Chemistry

Bioorgame & Medicmal Chemistry xxx (2006) 5 xx—xxx

Molecular docking study and development of an empirical binding
free energy model for phosphodiesterase 4 inhibitors

Fernanda G. Oliveira.* Carlos M. R. Sant'Anna,b Ernesto R. Caffarena.®
Laurent E. Dardenne® and Eliezer J. Barreiro™"

ELASSBio, Laborardrio de Avaliagdo ¢ Siirese de Substdncias Bioativas, Faculdade de Farmdeia and Institure de Quibica,
Universidade Federal do Rio de Janeira, PO Box 68004, Rio de Janeiro, RS 21944-0]0, Brazil
" Departarento de Quimica, ICE, Universidade Federal Rural do Rio de Janeiro (UFRRJ), Seropédica, RJ 23851-97), Brazil
“Programa de Computagde Clentffica— Fundagdo Qswalde Cruz (FIOCRUZIME ) — Manguinfios, I 21045-90), Brazil
41 aboratirio Nacional de Computagio Clentifica—LNCCIMCT, Quitandinha, Petrdpolis, RJ 25651075, Brazil

Fecaved & Movember 2005; revised 10 May 2006; accepted 10 May 2006

Abstract—In the present work, several computational methodologies were combined to develop a model for the prediction of
PDEAR inhibitors” activity. The adequacy of applying the ligand docking approach, keeping the enzyme rigid, to the study of a series
of PDE4 inhibitors was confirmed by a previous molecular dvnamics analysis of the complete enzyvme. An exhaustive docking pro-
cedure was performed to identify the most probable binding modes of the lipands to the enzyme, including the active site metal ions
and the surrounding structural water molecules. The enzyvme-inhibitor interaction enthalpies, refined by using the semiempirical
molecular orbital approach, were combined with calculated solvation free energies and entropy considerations in an empirical free
energy model that enabled the calculation of binding free energies that correlated very well with experimentally derived binding free
energies. Our results indicate that both the inclusion of the structural water molecules close to the ions in the binding site and the use
of a free energy model with a quadratic dependency on the ligand free energy of solvation are important aspects to be considered for
molecular docking investigations involving the PDE4 enzyvme family.

2006 Elsevier Lid. All rights reserved.
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Chiroscience Ltd, Cambridge Science Park, Milton Road, Cambridge, UK
(Celltech Chiroscience Ltd )

Aril-sulfonamida

PDE-4i IC_ =43 uM
50

J. G. Montana, G. M. Buckley, N. Cooper, H. J. Dyke, L. Gowers,
J. P. Gregory, P. G. Hellewell, H. J. Kendall, C. Lowe, R. Maxey,
L. Miotla, R. J. Naylor, K. A. Runcie, B. Tuladhar, J. B. H. Warneck,

“Aryl sulfonamides as selective PDE-4 inhibitors” , Bioorg. Med. Chem.
Lett. 1998, 8, 2635.
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H=CO
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SR233580
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6' NH; 1 GMS Silva, LM Lima, CAM Fraga, CMR Sant”Anna, EJ Barreiro, Bioorg. Med. Chem. Lett. 2005, 15, 1169

2 LM Lima, P Castro, AL Machado, CAM Fraga, Bioorg. Med. Chem. 2002, 10, 3067
3 LM Lima & EJ Barreiro, resultados néo publicados
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Sub-unidade estrutural
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Synthesis of ASSBio-468

? o
CISO3H/PCI5 N‘@‘S\/
70% Cl
120 C.; 30 min
/ N\

6%

anidrido ftalico

X =NMe 65%
X =NPh 67%
X=NH 58%
X= 0 63%
X=S§S 6%

Overall yield: ca. 20%
(0.35 M, ca. 1509)

Lidia M. Lima,Tese de Doutoramento, 1Q-UFRJ, Br., 2001
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Effect of new compounds and thalidomide on neutrophil
Influx induced by LPS into BALB/c of mice lungs
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Effect of compound LASSBI0 468 on TNF-a levels and
neutrophil influx into the BALB/c of mice lungs
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Dr Claire Lugnier (CAPES-COFECUB,; LASSBio-Strasbourg)

Université Louis Pasteur de Strasbourg, FR.
Laboratoire de Pharmacologie et de Physicochimie des Interactions

Cellulaires et Moléculaires.

—  PDE-4 inibidor
I

N 1N N b

e w ¥ Pubvy WS

Atividade PDE-4 de foi

medida em aorta bovina:
ICs, = 32,6pM

(cf. PDE-1, 2, 3, > 420 pM; 5)

International
Immunopharmacology

a) L. M. Lima et al., “Synthesis and Anti-inflammatory Activity of Phthalimide Derivatives, Designed as New Thalidomide Analogues”, Bioorg. Med. Chem. 2002, 10, 3067;

b) M. S. Alexandre-Moreira et al., “LASSBi0-468: a New achiral Thalidomide Analogue which Modulates TNF-o. and NO Production and Inhibit Endotoxic Shock and
Aurthritis in Animal Model”, International Immunopharmacology 2005, 5, 485.
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LASSBI0-468, € um novo candidato a protétipo de farmaco Al,
(DMARD) estruturalmente planejado por hibriga¢cao molecular,
7

com novo e original padrao molecular, \_o
: : N—< >—s/ -
estruturalmente simples, aquiral, desenhado Y

como candidato a farmaco simbiotico, O“ <__>
util para o tratamento da artrite reumatoide )

e da doenca de Crohn, com atividade protetora no choque
septico e na resposta granulomatosa em modelo de artrite
reumatdide em camundongos, sem efeito iImunossupressor.
Possui novo mecanismo de acdo, original, inibindo a
resposta a0 TNF-a e a atividade PDE-4, como desejado

quando de seu planejamento estrutural. Representa uma
auténtica inovacao terapéutica.
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L. M. Lima et al., “Synthesis and Anti-inflammatory Activity of Phthalimide
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Derivatives, Designed as New Thalidomide Analogues”, Bioorg. Med. Chem. 2002, 10, 3067 '

M. S. Alexandre-Moreira et al., “LASSBIi0-468: a New achiral Thalidomide Analogue which Modulates TNF-a

é Ll\ and NO Production and Inhibit Endotoxic Shock and Arthritis in Animal Model”, International

—— Immunopharmacology 2005, 5, 485.
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1. CAMPOS, H S; XISTO, D G; TEIXEIRA, I; NEGRI, E M; MAUAD, T; CARNIELLI, D; LIMA, L. M.; BARREIRO, E
J; FAFFE, Ds; ZIN, W A; SILVA, J R Lapa E; ROCCO, P R M. Protective effects of phosphodiesterase
inhibitors on lung function and remodeling in a murine model of chronic asthma. Brazilian Journal of
Medical and Biological Research, 39, 283-287, 2006.

2. ALEXANDREMOREIRA, Magna S; TAKIYA, Christina M; ARRUDA, Luciana B de; PASCARELLI, Bernardo;

GOMES, Raquel N; FARIA NETO, Hugo C Castro; LIMA, L. M.; BARREIRO, E.J. LASSBio-468: a new achiral

thalidomide analogue which modulates TNF-alfa and NO production and inhibits endotoxic shock and

arthritis in a animal model. International immunopharmacology, 5, 485-494, 2005.

3. ROCCO, P. R M; LIMA, L. M.; MACHADO, A. L.; GONCALVES DE MORAES, V. L.; BARREIRO, E. J; ZIN, W. A.

The therapeutic potential of a new phosphodiesterase inhibitor in acute respiratory distress syndrome. Eur.

Respir. J., 22, 20-27, 2003.

4. LIMA, L. M.; CASTRO, P.; MACHADO, A. L.; FRAGA, C. A. M.; LUGNIER, C.; GONCALVES DE MORAES, V. L.;

BARREIRO, E. J. Synthesis and antiinflammatory activity of phthalimide derivatives, designed as new

thalidomide analogues. Bioorg. Med. Chem., 10, 3067-3073, 2002.

1. BARREIRO, E. J.; ROCCO, P.R. M.; ZIN, W. A.; LIMA, L. M., FRAGA, C.A. M.; KOATZ, V. L. G.. USO DO
COMPOSTO LASSBio 596 E CONGENERES, E COMPOSICOES FARMACEUTICAS CONTENDO OS MESMOS,
NO TRATAMENTO DA SINDROME DO DESCONFORTO RESPIRATORIO AGUDO. 2002 [INPI1#0208667-7]
2. BARREIRO, E.J.; ROCCO, P. R. M.; ZIN, W. A.; LIMA, L. M., FRAGA, C. A. M. DERIVADOS N-
FENILFTALIMIDICOS E CARBAMOILBENZOICOS FUNCIONALIZADOS, PROCESSOS PARA SUA PREPARACAO
E COMPOSICOES FARMACEUTICAS CONTENDO OS MESMOS, 2003 [INPI1#0401660-2]
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What next r rheumatoid arthritis therapy?
Simon M Blake' and Barbara A Swift

Curr Op Pharmacol. 2004, 4, 276

The p38 MAP kinase pathway as a therapeutic target in
inflammatory disease

Jeremy Saklatvala PP

Curr Op Pharmacol. 2004, 4, 372

Phosphodiesterase-4 as a therapeutic target
Miles D Houslay, Peter Schafer & Kam Y J Zhang

Drug Discov Today 2005, 10, 1503,

Matrix metalloproteinases in asthma and COPD

Ingel K Demedts, Guy G Brusselle, Ken R Bracke, Karim ¥ Vermaelen and
Romain A Pauwels

Curr Op Pharmacol. 2005, 5, 257
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The molecular basis for coxib inhibition of p38s. MAP kinase

- . . .\ ak - . a . 2
Gilberto M. Sperandio da Silva.™” Lidia M. Lima.” Carlos A. M. Fraga.®
Carlos M. R. Sant’Anna™® and Eliezer J. Barreiro™""

*Laboratirio de Avaliaedo e Sitntese de Substdncias Bivativas { LASSBio ), Faculdade de Farmdela, Universidade Federal
do Rio de Janeiro (| UFRJ ), Rio de Janeiro, PO Box 680006, BT 21944-07], Brazil
IFDE'..”{H'I{I.I‘J‘!E'H!H de Farmacologia Basica e Clinica, Instituto de Ciencias Biomeédicas, Universidade Federal do
Rio de Janeivo { UFRT), Rio de Janeivo, BRI, 27041-59), Brazil
“Departamento de Quimica, ICE, Universidade Fedeval Rural do Rio de Janeivo | UFRRJI), Seropédica, RJ 23851-970, Brazil

Received 11 April 2005; revised 20 May 2005; accepted 26 May 2005

Abstract—In this work, we present the results of two combined approaches, molecular docking and comparative molecular field
analysis (CoMFA), to propose how the selective cyclooxygenase-2 inhibitor celecoxib could act asa p38 mitogen-activated protein
(MAP) kinase inhibitor. The docking analysis revealed why celecoxib has a less favorable binding energy (AG = — 2.4 kcal/mol)
than the selective p38 MAP kinase (p38 MAPK) inhibitor, SB203580 (AG = —22.2 kcal/mol). The CoMFA results revealed unfa-
vorable steric effects that can be related to the predicted lower p38 MAP kinase inhibitory activity of celecoxib. Additionally, FlexX
and CoMFA results also suggested that etoricoxib, another selective COX-2 inhibitor, could inhibit p38 MAP kinase.

© 2005 Elevier Ltd. All rights reserved.
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Figure 2. Probable binding conformation of celecoxib and its align-
ment in the binding site of p38 MAPK. FexX docking shows most
mportant amine acid of p38 MAPK to interact with celecoxib. For
selecoxib the carbon atoms are shown in orange (C), blue (N), red (),
ind green (halogen). For SB203580, the carbon atoms are shown in
green-blue (C), Blue (W), red (O), and green (halogen).
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EFEITOS DOS COMPOSTOS INIBIDORES DE p38 SOBRE A
FOSFORILACAO DA MAP KINASE p38 EM PBMC INDUZIDA POR LPS
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EFEITO DE TRATAMENTO COM L-998 NO INFLUXO DE
NEUTROFILOS APOS INSTILACAO INTRANASAL DE TNF-a

~ 801
é' Modelo de Inflamacao
cg 60 - Pulmonar aguda induzida por LPS
-
Z
o 401
o
5 2o ED;, =150 mg/kg (via oral)
E «
z
|§| -

Veiculo Veiculo L-998
(200 mg/kgQ)

Salina TNF-o i.n.
i.n.

p=0.001

Os animais foram pré-tratados com LASSBIi0-998 p.o., 4h antes da inalagdo de LPS (0,5 mg/mL) e a contagem de
neutroéfilos foi efetuada apoés 3h.
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