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Quimica

“...medicinal chemists today live in exciting times...

their work can have a beneficial effect on millions of

suffering patients — surely an important motivating
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factor for any scientist...
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Joseph G. Lombardino

The Role of the Medicinal Chemist in Drug Discovery — Then and Now,

Nature Rev. Drug Disc. 2004, 3, 853.
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IUPAC - Subcommittee Medicinal Chemistry
& Drug Development

Definicao: Quimica ¢a

pure and disciplina que estuda os aspectos relacionados

Chemistry

a descoberta ou invencdo dos farmacos, 0S

aspectos moleculares envolvidos em seu

&
£
f‘ . ~
mecanismo de acao e aqueles que governam a

absorc¢ao, distribuicdo, metabolismo, eliminacao
Quimica toxicidade (ADMET), incluindo a compreensao
da relacao entre a estrutura quimica e a

atividade terapéutica (REA ou SAR).

Pure & Appl. Chem., Vol 70, No. &, pp. 1123-1143, 1938,
| U P A C Printed in Great Britain,
D 18588 IUPAC

Eur. J. Med. Chem., 31, 747 (1996)




International Union of Pure and Applied Chemistry

Chemistry and Human Health Division
Medicinal Chemistry Section

GLOSSARY OF TERMS USED IN MEDICINAL CHEMISTRY

(IUPAC Recommendations 1998)

Prepared for publication by C.G. Wermuth' (Chairman), CR. Ganellin®, P. Lim:ll:rerg3 and LA Mitscher’

'Faculté de Pharmacie, Université Louis Pasteur, Strasbourg (France),
lUniversit;.r College London, London (UK.)

3 Astra Hassle AB. Mélndal (Sweden)

*School of Pharmacy, University of Kansas, Lawrence (Kansas, USA)

http://www.chem.qmul.ac.uk/iupac/medchem/
World Wide Web version prepared by Gerard P. Moss
Department of Chemistry, Queen Mary University of London,
Mile End Road, London, E1 4NS, UK

Pure Appl. Chem., Vol. 85, No. 8, pp. 1725-1758, 2013.
http://dx.doi.org/10.1351/PAC-REC-12-11-23
© 2013 IUPAC, Publication date (Web): 29 July 2013

Glossary of terms used in medicinal chemistry.
Part Il (IUPAC Recommendations 2013)*
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Derek R. Buckle! ¥, Paul W. Erhardt2, C. Robin Ganellin®,
Toshi Kobayashi4, Thomas J. Perun®, John Proudfoot®, and
Joerg Senn-Bilfinger’
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Como inventar
um farmaco?

olécula
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“A ciéncia é feita de fatos,
assim como as casas sao feitas de pedras;
mas uma mera colecao de fatos ndo é
ciéncia, assim como uma pilha
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de pedras, ndao € uma casa.”

| Jules HenriPoincaré
{1854-1912)




Quimica

ComoINlasSCem

OS farma os ?

“The Apothecary”, A.C. Woolte
(Chronicles of Pharmacy Vol Il 1910)
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O que é um farmaco 7

« Farmaco...

— E uma substancia organica (> 99%) com propriedades
farmacoterapéuticas para uso médico, capaz de recuperar,
promover, manter ou preservar o estado de Saude;

— Tem elevada eficacia para o alvo terapéutico (PD);

— Nao toxico;

— Potente in vivo com boa biodisponibilidade: ativo em doses
baixas, usado por oral em dose-unica ao dia;

— Bem absorvido e estavel metabolicamente (PK):

Propriedades fisico-quimicas criticas para a atividade do farmaco por via
oral: solubilidade, boa particao passiva membrana/agua, péso molecular,

ligacoes-H;
— Protecao intelectual (i.e. patenteavel = conteudo inventivo);
— Acessivel sinteticamente em custos aceitaveis (scale-up);

— Tem aplicacao médica segura & inovadora (?);

... as propriedades moleculares dos farmacos sao

objeto do estudo da Quimica
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cortisona ;
. talidomida

2

Vinca

1955

1960
1959

LibriumR

indometacina
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O bergo da Quimica I\/Iedlc:lnal

Stovarsol

CAS 97-44-9
OH

O§AS*0H

Ernest Fourneau
1872-1949 OH

1911- Laboratoire de Chimie Therapeutique FPre
Institut Pasteur (Emile Roux) Fisiol

1911-1944 — Jacques Tréfouél (1897-1977)

s Théreze Tréfouél (1892-1978)
& Germaine Benoit (1901-1983)
| Federlco Nitti (1903-1947)

Daniel Bovet ]
1907-1992 * Sulfonamidas,

*Farmacéutico suico  @nti-histaminicos.
Doutor A.c. UFRJ Curare: SAR

J-P Fourneau, « Ernest Fourneau foundateur de la Chimie Pharmaceutique
francaise », Revue de I Histoire de la Pharmacie, t. XXXIV, n° 275, 335-355




Quimica

Prof. Alfred Burger

(1904-2000)
University of Virginia
EUA

\\ j Alfred Burger
LN 1904-2000

BURGER’S

Sixth Edition %
Medici.nal =
Q Chemistry g’-"de—m—w—
&L\ £ e =
Drug Cﬁemmlﬂsn_
Discovery of( Zlm ;f ”ﬁﬂ'm
s

Universidade Federal do Rio de Janeiro

o ' Medicinal
G Cliemmitry

1958 — cria o Journal of the Medicinal and Pharmaceutical
Chemistry — depois Journal of Medicinal Chemistry

“An Editor's Commentary on the Birth of a Journal”
J. Med. Chem. 1991,34, 2-6

1978 - GlaxoSmithKline cria com ACS o “Alfred Burger Award” em Quimica Medicinal
T. Y. Shen - inventor da indometacina (1962)

Il = 5,207
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1804 N7 —
1897 5 -
COZH e 2
@ ==
1929
Ang OAc penicilina
HO O C16HlSN204S
morfina CoMsOs
C17H1oNO; Felix Hoffman

2
-,

2

N
\ S CH3
1868- 1946 |\><
s \ o ~Z—N CH;
0
aw |

CO,H
Alexander Fleming
1881-1955
Friedrich W. A. Sertirner | Nobel 1945
1783- 1841 F = - -
_ ~
N ——

Sir Robert Robinson N
1886-1975
Nobel 1947

Library of Congress




?Produtos Naturais Vegetais:Alcaldides

Alcaloides fenantrénicos e 1493-1541 - Marco Polo (Oriente) = Opio
benzilisoquinolinicos
(papaverina 0,2 %) 1805 (1817) = Friedrich W A Sertiirner

Papaver somniferum |
farmaceéutico, isola a morfina

1853 — Henry How, Un Glasgow = sal 4ari°

1924 — Diidromorfinona = Dilaudid® (Knoll)

Universidade Federal do Rio de Janeiro [ fig )

1925 - Sir Robert Robinson

. rs
1827 - Merck (Darmstadt, Alemanha)

1952 - M D Gates - primeira sintese total
1954 - Beckett & Casey, Un. London
1973 — C Pert & S Snyder, Un John

Hopkins = receptores 0, k¥, L SNC (F. Chast,

4 \J

The Practice of Medicinal Chemistry, CG Wermuth Ed.)

HO o OH
morfina = >

tolerancia &
dependéncia quimica;




74 Derivados 4-fenilpiperidinicos
H5C Hipno-analgésicos
\ CH; =
N Striptease 4 | e
molecular _~N B
ca. 120 anos TI i’_lf e M
|:> |G Farben
Simplificacio (Hoechst)
molecular O 1932

N\_—~CHj;

O

HO O OH meperidina -
morfina [Receptor Dolantina®
PM = 285.1 PM =247.3 Metadona
C47H1oNO; g C15H21NO, (Dolophinef)
1947

Domesticando produtos naturais

EJ Barreiro, Quim. Nova 1990, 13, 29
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Quimica
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O processo da descoberta de novo farmaco

Fase pre-clinica
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ANVISA

regulatéria

@ ‘h Agéncia _

MNovo farmaco

[ [ [
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Os medicamemtos foram ums das maiores imvemgbes do século 20




Preémio Nobel, 1959 o

9 The Two Cultures: Chemistry and Biology'

===
= Arthur Kornberg

5

Department of Biochemistry, Stanford University, Stanford, California 94305
Received July 14, 1987

Arthur Kornb . . . .
10182007 . “Much of life can be understood in rational terms if

expressed in the language of chemistry... the

hlstorwal roots of C chemistr Y and blOlOg y

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...”

(=)
="
L
—
-]
Pre—
W
-
.Q
(=
-
-
=
e
L
S
| 3
L
=
]
=
L -]
>
=
=
—

()'ém-scwwz
IERNNE

HORNBERG

Biochemistry 1987, 26, 6888-6891




O Paradigma de Ehrlich-Fischer

The Nobel Prize in
Physiology or Mad. ine
1907

Universidade Federal do Rio de Janeiro

Emil Fisct _r
1 52-1€ 9
The N br. Price
1 Chen, * 1902

:0CK-« KEV; Paul Ehrlich
CONCEPT 1854-1915




Blog com historias & fofocas
sobre farmacos

Pretende-se tratandestemas, opinioes,
cnmentarm;éebre a Ciéncia dos
Farmacos, seu uso seguro e beneficios.
Historia da descuberta/mvengau de
farmacos e aspectos da formacao
qualificada de universitarios e pos-
graduandos nas Ciéncias dos Farmacos
também s3o de interesse.

segunda-feira, 16 de junho de 2014

O Paradigma de Fischer-Ehrlich ou
os farmacos e o préemio Nobel

Por exemplo, dos 555 prémios Nobel concedidos
ate hoje, muitos da drea da Quimica, foram agraciados
por trabalhos que viabilizaram a descoberta/invengao de
farmacos inovadores, seja na drea da quimica orgdnica
propriamente dita ou da sintese orgdnica, como Adolf O.
R. Windaus (1928) Robert Robinson (1947) linus
Pauling (1954) Dorothy Hodgkin (1964), Robert B.
Woodward (1965), Donald J. Cram, lean-Marie lehn e
Charles I. Pedersen (1987), Elias 1. Corey (1990), William
5. Knowles, Ryoji Noyori e K. Barry Sharpless (2001)
Richard F. Heck, Ei-ichi Negishi e Akira Suzuki (2010) ou
da quimica computacional Martin Karplus, Michael l evitt
e Arich Warshel (2013).
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Quimica
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* J. Drews, “Editorial: What's in a number?”, Nature Rev. Drug Discov. 2006, 5, 975;

J. Drews & S. Ryser, Classic drug targets, Nature Biotechnol. 1997, 15, 1318;

& J.P. Overington, A-L Bissan & A.L. Hopkins, Nature Rev. Drug Discov. 2006, 5, 993;
Estes autores estimam em 324 os biorreceptores de todos os farmacos contemporaneos.
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A maioria dos biorreceptores dos farmacos
contemporaneos sao enzimas ...

Ercymee 47T% GPCRs 30%

DNA 1% lon channels 7%
Integrins 1%
Miscelanecus 2% Transporters 4%
Nuclear hormanea
Orther raceptors 4% receptore 4%

Figure 4 | Marketed small-molecule drug targets by biochemical class.
GPCR, G-protein-coupled mceptar.

Cwww.nature.com/ reviews/drugdisc

Hopkins, A L. &Greom, S, B The druggable genoma.
Matuvs Bey Drug Diacow 1, T27-302002)
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The Nobel Prize in
Chemistry 2012

Photo: U. Montan Photo: U. Montan
Robert ]. Lefkowitz Brian K. Kobilka

9 Howard Hughes Medical Institute and Duke University Medical Center, Durham, NC, USA
b Stanford University School of Medicine, Stanford, CA, USA

“for studies of G-protein-coupled receptors”



Siegfried Schwarz
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31005 mucleicos
proteinas

Model Compound Bound to the Minor
Groove of a DNA Molecule




O " glfabeto’ proz‘elco

=
o
L H:C
= \)J\
=, OH He
o f?}?ﬁ‘ NH
-~ g 2
o glicina (gly) H2
= ﬂlﬂﬂlﬂa valma isoleucina (lle) leucina
=
- o oH 0 0
=
> 5
HO -
E oH HzC oH Hsl OH
llas H, NH, NH,
b | - .
— - cisteina (Cys) , o
= S "L Serina treonina (Thr) metionina
5] =, adeaS
E o
= - w
— - Qm )J\
L~
OHHO
lisina (Lys) arginina
0 acido glutammo acido aspartico
i OH
prolina .
__NH OH asparagina (Asn)
H o
- | " NH
P2 OH HN/\}/
. Y/ - OH
NH2 _N NHZ
triptofano (Trp) C fenilalanina I[F'he]l tirosina (Tyr) histidina



=
o
e
=
=
p—
e
-~
S
(=4
=
.
s
e
o
>
=
e
=
s
- w—
o
—_—
>
-2
f==
—

Proteinas, carboidratos, DNA, lipideos, canais idnicos
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Ligacao de hidrogénio = H,O
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TUCr MOKOGRAPHS OM CRYSTALLOGRAFHY - 9

Hydrogen Bond

In Structural Chemistry and Biolo, 2y

“ligacoes”™
de hidrogeénio ... _rv

D—H A
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IOonica (carga-carga) /
wme UIUNENNNNEN DNNNNNNEEN NEDREEEEER :':.* NH
0 0
—< H—’-N
o H
AG = 20-40kJd/mol
Carga- dlpolo \

N—H

+ &
_N NNNNNENNED NEENNEEEEN O%

AG = 12-20kJ/mol

Dipolo-dipolo
—_— O
N NINNNNNENE NNRENNDDEND N
O ) —
s &
Carga-dipolo  AG = 4-12 kJ/mol

induzido

o
\ H

AG 2-10 kd/mol 8‘

« Tipos de interacoes F-R

Dipolo induzido-dipolo

8+
H
- o/ NNNNENEENEN mAEERREE @
¥ N

H
S e
AG = 2 kd/mol
Dispersao (Van der Waals)
AG = 2-4 kd/mol
Ligacao-H
gag 5 aceptor
S N—H ummmm (@) ot
doador ¥

AG = 4-30 kd/mol



£
E
P—
L
1,
.2
(=
(=
-
e
R
L
>
(S
5
-
o2
.~
5
4=
=
—

* Inibicao alostérica/ortostérica

Nivel hierarquico da descricao da complementaridade F-R

Complicadores: @ complexo

« Encaixe-induzido farmaco-biorreceptor

« Conformacao bioativa A

conformacao
farmacoforica

estereoquimica
dindmica

fatores
conformacionais

estereoquimica

configuragao estatica

diastereocisomeria

. isomeria geomeétrica
tautomérica

grupos funcionais

P.F- P.E.

o
<=

Fropriedades Estruturais

bioligante- ligante
composto protdtipo

Nivel de
dificuldade

Superior

Intermediario

Elementar
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Estruturas cristalograticas disponiveis no PDB

PDE4B - 1F0J PDE4D - IMKD
351 residuos 328 residuos
Metodo: Difragdo de Raio-X Metodo: Difracao de Raio-X
Resolugdo: 1.77 A Resolugdo: 2.90 A

R Wang, X Fang, Y Lu, S Wang, The PDBbind Database: Collection of Binding Affinities for Protein-Ligand
Complexes with Known Three-Dimensional Structures, J. Med. Chem. 2004, 47, 2977



CHEMICAL IMFORMATION
MODELING
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Metodologia: Estudos de docking

_ Quimica
CONSTRUCAO ASSBio
DOS T

LIGANTES

Anadlise conformacional = elaboragcao do modelo

(método semi-empirico AM1)
PROTEIN DATA BANK (PDB)

ESTRUTURA 3D ALVO
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ANCORAMENTO DOS SELECAO DA DETERMINACAO
LIGANTES NO SIiTIO ESTRUTURA DOS PONTOS
FloxX? DE REFERENCIA M FARMACOFORICOS

DETERMINAGCAO DA ENERGIA LIVRE

DE LIGAGAO TEORICA (AG,,, )

* FlexX one of the most cited commercial docking software

Sybyl, Version 8.0, Tripos Associates: St. Louis, MO, 2007 (Licenga # 7512)
Spartan Pro; Wavefunction, Inc. 18401 Von Karman Avenue, Suite 370. Irvine, California 92612, USA (Licenga # 1-001259 )
FlexiDock; GLIDE; Gold; AutoDock (GNU) General Public License;
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progesterona



testosterona
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Estrutura & Propriedades
Acido acetil salicflico (AAS)

O

(0]
OH O
OH
o) OH
0 J
H5C (o

o] )
PF = 135°C )\ \(
o) CH;

CH;
Log P: 1,21 Log P: 1,18 Log P: 1,18
CLogP: 1.0235 CLogP: 1.4535 CLogP: 1.4535

Regioisdmeros = diastereoisdmeros
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Efeitos estruturais

'V 7k Y

metanol etanol

A N 4:"

L
homologia

+CH; = metanol; +CH, = etanol



Laboratérie de Avaliagfio ¢ Sintese de Substdncias Bicativas

Chem. Rev. 2011, 111, 5215-5246
IF (2011) = 40,19 RN |
REVIEWS pubs.acs.org/CR

The Methylation Effect in Medicinal Chemistry ' df_.g

Eliezer J. Barreirc-,l"’m’§ Arthur E. Kﬁmmerle,"’hg and Carlos A. M. Fraga*’#’g
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"Laboratério de Avaliacao e Sintese de Substancias Bioativas (LASSBio), Faculdade de Farmécia, Universidade Federal do
Rio de Janeiro, CCS, Cidade Universitaria, CP 68.006, 21941-902 Rio de Janeiro, R], Brazil

*ngrama de Pos-Graduagao em Farmacologia e Quimica Medicinal, Instituto de Ciencias Biomédicas, Universidade Federal do
Rio de Janeiro, Cidade Universitaria, [lha do Fundao, Rio de Janeiro, R], Brazil

igi[—’mgr:n’na de Pos-Graduacao em Quimica, Instituto de Quimica, Universidade Federal do Rio de Janeiro,
Cidade Universitaria, Tha do Fundao, Rio de Janeiro, R], Brazil

Quimica

e Smirn 2011

e dxdolorg/10.1021/cr200060g

wwe L b/ neg

AS de Miranda, Rev. Virtual Quim. 2011, 3, 228







As fases da acao dos farmacos....

Fase farmacocinética

(PK)

Asn102

Posologia
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fud SUITH
deposition
o S0 swaEliowed

;4 1 LUMG
Yy ; pulmenany
abzorption

Asn108 ™

LIWER
fist-pass
ret=holizm
(in=cthation)

GUT Efeito terapéutico

absorption

BL COD STREARM
drug — swstemic effect + inactive metabolite

Bi()fase - Fase farmacodinamica
(PD)
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xenabiotico

AAS Posologia: concentragio
H P-0. tempo de meia-vida
0~ metabdlito ativo (?)
0.100 metabdlito toéxico (?)
e . outras atividades {?
0 e, absorgao _( )_
P 180 )\ lipossoldivel Fatores Farmacocinéticos
He O
Coeficiente de partigao
Farmaco: ADME
ativo
Bicativacao o ) : )
Bimrﬂﬁrmﬂqﬁo eliminacao hidrossoluvel

Sangue _ o
Enzimas oxidativas

Reticulo microssomal Citocromo P-450
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"W
Z=NH, 0, S

Propriedades eletrbnicas
X=N
6, 10, 18 TC

XI /

Organic
Functional

GrnllF5

50% do farmacos atuais

contém pelo menos um

anel aromatico, capaz de

oder sofrer substituicoes!
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oxima (éter) guanidipa sulfeto (6xido) sulfona alcool tiol
% X
%" —= (@) R
N=C—R / 4 / R/\/ N/ NS R/\/
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H "
nitrila sulfonilamina alceno éter haleto
X 4
O NH O (0]
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Caracteristicas nos onze farmacos :
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» Representam inovagoes terapéuticas importantes: aciclovir,
fluoxetina, cloroquina, clordiazepdxido, propranolol, captopril,
haloperidol, celecoxibe, sildenafila, ciprofloxacina, cimetidina;

> pertencem a 08 classes distintas: > SNC;.
——

— T f
» Sao substancias com diversidade quimica; ;. 1§
ikt 8

T

> Possuem apenas / elementos quimicos: C,H, ,I\J_;,$-,;F{ )
> 10/11 possuem heteroatomos, 10/11 tém

> 11/11 s3o multi (< cinco anéis);

Fesrree |

> 10/11 possuem sub- aromaticas;

»Tém 15 funcdes quimicas: areno, alcool, tiol, haleto,
éter, tio-éter, amina, cetona, amida, acido carboxilico, N-6xido,

amidina, nitrila;

» 11/11 séo de origem sintética, como > 88% dos farmacos;
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Composto Protétipo | Biodisponibilidade 258 P‘-é'ci';“i-‘a FarmacnlogiaICIEnica
i . | : * nsaios Clinicos
Eleicio | & .. S iles Mg b — ADMET!—— @@ i M % »
;I'fn Estratégiasde | Farmacologia l Viade Toxicidade aguda
G Planejamento Bioensaios | Administracdo | Toxicidade cronica | Fase1 | Fase? | Fase3 | Fase4
ApEREED Molecular invitrofinvivo, Metabolismo | Scale-Up primério
Patologia Quimica Medicinal *ADMET = Absorcdo; Distribuicdo; Met:bolismn; Eliminacdo; Toxicidade
P & 5 g 4 1 5 =@
Abordagem
Fisiologica Propriedade intelectual |- g2 Scale-up
r___ o Desenvoelvimento Informatizacdo do processo
Quimica
M@dl@lnal Praticas de producio

Nascem
05 famaces..

Métodos analiticos quantitativos

—

Normas regulatorias

Métodos analiticos qualitativos

Fabricacdo

Métodos bioquimicos
Licenciamento

Comercializacdo

d WS J 471 8

-Desenvolvimento farmacotécnico
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A abordagem

Mechanism-based drug discovery  Estraiegla do
Anéllogo-ativo

Abordagem g Lock-a kv, 2 Descoberta do =
racional T CONCEPT Caracterizagéo dos

composto- prototlpo ponos & grupos
gl
strutura do DHFR  cimetidina
Biorreceptor ™ 'g(t’:\elsa & omstaﬂs.H21 1mb:dore§ dﬂACE

Conhecidg
idores hibrida

HV Aol NSO

denows i mifini
indinavir ou lgante Estrategias hifenadas
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| ostorides

the sapogenins to pregnenolones"”. . Am. Chem. Soc., 62

3350-3352 (1940); P Lehmann, A Bolivar, R Quintero, Russell

ll E. Marker - Pioneer of the Mexican steroid industry, J. Chem.
l (0]

S C
= = 9 CH,
=, CH;
L
c — e
.c% o Inmn 1E¥
P \merican
i Chemical
S Sociely
] :
—8 H ~ h 4
b of ™~ » Dioscorea mexicana Scheidw
E diosgenina RE Marker, Sterols. CXIll. Sapogenins. XLIl. The conversion of
e
=
—

Ed., 50, 195-9 (1973).

= A Pilula Contracgpiiea

I CH3

W.IJFSTIHDH

progesterona

Carl Djerassi
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Génese da indometacina

CO,H
H,CO
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Tsung Y Shen serotonina
1958 I
(1924 ) ) ° indometacina
Charles Allen Winter
(1903 — 1999)

T. Y. Shen et al., J. Am. Chem. Soc. 1963, 85, 488
T. Y. Shen, Toward more selective antiarthritic therapy, J. Med. Chem., 1981, 24, 1

 American Chemical Society Division of Medicinal Chemistry Hall of Fame
e First winner of the GlaxoSmithKline Alfred Burger Award

.. American Chemical Society

' Division of Medicinal Chet
W Hall of Fame

ACS Hall of Fame
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Génese da indometacina

CH3
CO,H I CO,H

N
7~
R_!\ A —> " N\
\ \
H H

acidos indolil-acéticos

CO,H | CO,H
H;CO N

N\ = \

CHs ca. 300 compostos CH,
\  G— \

TY Shen, 1963
o Charles A Winter 0
Cgindr.p.e.
MSD

Cl Cl
indometacina MT-587
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Conformacao Bioativa

HsCO COH HsCO cOzh

cmW N\ CH,4
@g s

TY Shen

-
©

O

E

CO,H

sulindaco l/
1/3 ativo
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Génese da oxamniquina

N CH
o HN/\/ S 3

CH,

N CH,
o HN/\/ N
S

CH3 . 5 L. "r'_". é\.

lucantona hicantona SIS e
Miracil B S 140 - 60 um nature
H.C M Berriman et al., The genome of the blood fluke

2 \OH Schistosoma mansoni, Nature 2009, 460, 352.
Quimica

O,N N Y
H
oxamniquina CHs

Kaye & Woolhouse, 1972
Pfizer, Sandwich, UK




Génese do aciclovir

o

S 0 0o M E Avery, Gertrude
-§ N Quimica Belle Elion, 23 January
ez, sdicir 1918 - 21 February 1999,
Eo )\\ > Biographical Memoirs of
s

S |:> )\ Fellows of the Royal
£ o Society 2008, 54, 161-
= Ho ) 168.

- quinase HO

S viral \/\O

= HO OH

— trifosfato guanosina

Burroughs Wellcome
(atual GSK)

6-mercaptopurina,
azatioprina,

alopurinol, trimetoprim,
nelarabina

1988 | 9 /ﬁgf,.

Gertrude B Elion
(1918-1999)

posologia

E de Clercq, H Field, Antiviral prodrugs — the development of successful
prodrug strategies for antiviral chemotherapy, Br J Pharmacol 2006, 147, 1




Ar J Phyziol 1945, 153, 584

A invencao do propranolol s

A STUDY OF THE ADRENOTROPIC RECEPTORS O Pt

RAYMOND P. AHLQUIST @
i\
W/

From the Depariment of Pharmacology, University of Georgia School of Medicine

AUGUSTA, GEORGIA s o St Vet

Propranolol (InderalR) @

Premio Nobel ICI, Inglaterra (1965)
1988 '

Quimica

—

e ]
U UANITA'CORBIN

Farmacologia



CH,

A invencao do propranolol N)\CH3

James W. Black, 1988 - "Pronethalol always seemed to us to be a
prototype drug, good enough to answer questions of principle, but propranolol
not good enough to be marketable" 1964

J. Black et al., Br. J. Pharmacol. Chmother. 1965, 25, 577
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a-naftol CH,3 B-naftol

pronetalol
1959

OH

OH H
HO N @ N CH
R CH 3
CH;
HO @ CH, @

adrenalina - . . 1958 - DCI
isoprenalina / isoproterenol B-bloquedor

ZI

w




Centro n H
3

estereogénico A
':f ﬁ - Eutomero

o0
7 = Propranolol

Distomero

Interacoes

Int 0
nieracoes hidrufﬁhicaﬁ

hidrufﬁhica? ;

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

Gerisicn
James Black, Robin Ganellin, Emmett, Durant C1oH16NeS
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Abordaaem Fisiologica

Interagoes
frageis o j Quimica
/Y\/NHZ : NH, A» \
e \/NH | ¥,
° ¢ Q'tQ
Forma A a=483A  FormaB mQt
b=552A ”a
tautomeéros Propriedades P, I

estruturais

NH, ‘\; Analogo ativo
HN/Y\/ jﬁ/\/NH2

_ HN
{ )’N 2-metil-histamina \=N  4-metil-histamina
inibicao receptores Hy = 17% inibigao receptores Hy = 0,2%
inibicdo receptores H, = < 2% inibicao receptores H, = 50%

Dois sub-tipos de Hp

[ eciruiorel el sl
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PM: 252, 1

Bioisosterismo classico

Génese da cimetidina

Quimica

NN
e =
g
N

NC

\=N

Alteragées fisico-quimicas

Bioisosterismo nao-classico

Bioisosterismo

\J

nao-classico

[novs
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Current Drug Therapy, 2008, 3, 000-000 1

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

Eliezer J. Barreiro and Carlos Alberto Manssour Fraga Quimic a

Laboratorio de Avaliagdo e Sintese de Substdancias Bioativas (LASSBio), Faculdade de Farmacia, Universidade Federal
do Rio de Janeiro, P.O. Box 68023, 21044-G71, Ric de Janeiro, RJ, Brazil.

Current O tratamento de fisiopatologias
Drug Therapy

multifatoriais com farmacos mono-alvos,
sera sempre paliativo, especialmente em

quadros  crbnicos-degenerativos que

para tratamento eficaz exigirao farmacos
multi-alvos, i.e. duais, duplos, mistos,

multiplos ou simbidticos.




# Rational basis to symbiotic ligand

Ui

Pharmacophoric
combination

Pharmacophoric
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Hybridization
CALD
Chemical
intuition
AB-receptors
A- receptor B- receptor :
- - recognition
recognition recognition lipophilic . —
modulatory Syimbiotic
E.J. Barreiro & C.A.M. Fraga _ : .
New insights for multifactorial disease Congeneric Ca n(ll(l a tes
therapy:the challenge of the symbiotic drugs series \ )
Current Drug Therapy 2008, 3, 1-13




da fdade mrla ilha do Fundao,

Rio de Janeiro, RJ .
Crlado em 19/04/1994 Laboratorio de Avallacao e Slntese de Substanc1as Bioativas
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Laboratéria de Avaliaghe e Siatese da Substdncia: Bioativas

ILASSBi{:, interesses de pesquisa
Publicactes Selecionadas

Teses e Dissertacies

Escolas de Verdo

Projetos de Pesquisa em

andamento

Topicos de interesse em Quimica
Farmacéutica Medicinal
ICLLFEDS
IConferéncfaS
IInf{erativo Semanal

Links

LASSBio 15 anos

Homs

BLOG do BROF. ELIEZER J. BARREIRO

Pratende-sefratar de temas, opinides, comentarios sobre a Ciéncia dos farmacos, seu
uso segurg/e beneficios.

De farmaces
e suds
descobertas

Exx F9iHIIEl: 27 a 31 de janeiro de 2014
de Veraok

] Ilul:lmm;ﬁnaunun

Inscricoes abertas!!

Assista o video

w.farmacia.ufrj.br/lassbio

Ultimas Noticias

» Informativo Semanal -
agosto/2013

» Inscricoes abertas para a XX
EVQFM

#» Farmacos na integra

Laboratoério de
~Avaliacdo e

Sigj:ese de

il -
) - "




uimica
A abordagem Q

‘ Inovacao farmacologica |
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o . molecular
g hitlligante .
> Novo Protatipo
— Biorreceptor s Bioligante : iy L
= prototipo atimizado
- i \ s
= T Simplificagdo Desenho
§ Molecular estrutural
= Eleicao do
— SEp e
alvo-terapeutico LI
T — Bioensaios ,
AL —— . Ausencia de
Molecular | trofin viv toxicidads
: Serie .
Abordagem Bioisosterismo mngenere Ensaios
Fisiologica -1 clinicos
.ﬂ.néluguvatiw
Cuntrlbmgﬁes Ensaios
Estratégias de desenho farmacoféricas |  Pré-clinicos
molecular 2;
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Yolume 41, Mumber 1 ACCOUMTS ©F CHEMICAL RESEARCH January, 2008

Hybrid Molecules with a Dual Mode of Action:Dream or Reality?

BERMARD MELMIER

Pakimed, e Piare ot Mare Cure, BP 28262, 31262 Labége Cedex, France

RECHWVED ON APRIL 4, 2007

Curr Med Chem. 2011;15{32):4848-75.

— Multi-target-directed ligands in Alzheimer's disease treatment.
el A A e Eajda M, Guzior N, lgnasik M, Malawska B.
Designing Multi-Target Drugs Curr Med Chem. 2011:158(31):4722-37.

Designed multiple ligands for cancer therapy.
O'Boyle NM, Meegan MJ.

Designing Multi-Target Drugs  FRses
E> R. Morphy & C. J. Harris, Editors Chemistry
Royal Society of Chemistry,
2012
o' Lt ACSMedicinal ACS Med Chem Lett 2013, 000 < ACS Publications
RSCPublishing Chemlstry ftE‘fS pubs.acs.org/acsmedchemlett

e Exploring the Chemical Space of Multitarget Ligands Using Aligned
Chemistry Letters) SEIf—OrganiZing Maps
Janosch z*'Lchen‘bach,Jr Franca-Maria K]jngler,Jr René BlﬁChEl’,T Daniel Moser:r Ann-Kathrin Hiifner,Jr

Carmen B. Rl’jdl,Jr Simon Kret;sc‘hmer,Jr Bjorn Krl'_iger,'JF Frank Ll'jhr,{'i Holger Starl(,Jr Bettina Hofmeum,Jr
Dieter Ste[rul‘Lilber,Jr and Ewgenij Proschak®

CHEMICAL INFORMATION
MO

"Institute of Pharmaceutical Chemistry, ZAFES/OSF, Goethe University, Max-von-Laue-Strasse 9, D-60438 Frankfurt am Main,
Germany

#Chemical R&D—Drug Design, Merz Pharmaceuticals GmbH, Eckenheimer Landstrasse 100, D-60318 Frankfurt, Germany
Institute of Biophysical Chemistry, Goethe University, Max-von-Laue Strasse 9, D-60438 Frankfurt am Main, Germany

JL Medina-Franco et al., Shifting from the single to the multitarget paradigm in drug discovery, Drug
Discov. Today 2013, 18 495; JL Medina-Franco et al., Multitarget structure-activity relationships
characterized by activity-difference maps and consensus similarity measure, J Chem Inf Mode/ 2011, 51,
2427
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Inflamacao: Doenca crénica nao transmissivel

.gﬁ IgM +-}w @ Collagen

W

<©—

©) (@ F
@. argeu-ell @

Tissue injury:
- infection
- traum:a
- hypoxia
- immune
reaction

Virus inf,

Tumor cell _/‘ Y

j‘ & TT\J&.‘CIIH | s 'n\
..»,1Fjg /esw
o ase. N
,:..‘Bas.\. . @
Seee '

N

Fever and
’ acute-phase

A
- CLi()

Tumor
Plasma enzyme systems:
- coagulation Calor
- fibrinolysis
= Kinin/kallikrein
- complement Rll bor
Oedema Pain @/ Dolor

Bendtzen 1999



Role of Cytokines and Cytokine Inhibitors
In Chronic Inflammation

[F My MAPK
GM-CSF MMP
L

IL-18

; ]
chemokines T

IL-16 TGFR
L6 IL-1RA STNF-R IL-4
cjL-1pq1 Monoclonal 10

Pro-inflammatory antibody T
to THF £

IL-18BP

Anti-inflammatory

Arend. Arthritis Rbeum 2001.

* TNF-o = Tumor necrosis factor-alpha
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The Target Election: TNF-o
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validated

TNF-a is a cytokine that appears rapidly in response to inflammatory injury




Anti-TNFo Therapies

Frotem-based anti-TNF-alpha Therapres i Clnrcal lse™

Universidade Federal do Rio de Janeiro § |5Faa7>

Drug Status Biological Form

Etanercept approved soluble TNFR2 coupled to Fc
portion of IgG

Infliximab approved chimeric anti-human TNF antibodie

Adalimumab approved anti-human TNF antibodie

ISIS 104838 clinical TNF anti-sense

Onercept clinical soluble p55 TNFR

Humicade clinical anti-TNF humanised IgG4

PC Taylor, Pharmacology of TNF blockade in rheumatoid arthritis and other chronic inflammatory
diseases, Curr. Op. Pharmacol. 2010, 10, 308

* protein-based injectable anti-TNFa therapies
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55 2-(2,6-Dioxo-3-piperidinyl)-1H-isoindole-1,3(2H)- | e -“““i“‘ﬂ'mm; e
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WlIheIm Kunz 1953

. - Herbert Keller, 1953
Thalidomide CNS, 1957

Anti-TNF Frances Kelsey, 1961

Gilla Kaplan, 1991 (TNF-a

Elisabeth Sampaio, 1997

TNF-a I1C;, = 200 uM oM
Apremilast, Phase Il, Celgene (2009) Q:(‘( E,s’:o

0



ey pathogene5|s of Inflammatic
Phosphodiesterase-4 is
. redominant in the inflammgtory

MEKE] i @ Ce”S (155 L AldF

() = (1) mm!r: o ;i

PDE = Phosphodiesteras

90



Ibudilast

CO,H
Cilomilast Y N,N\ CHs
~
AN CH,
O W
\ o H3C O
| A\
Z N
H,CO CH,

pyrazolo[1,5-a]pyridine
4-cyano-cyclohexyl carboxylic acid

Ruflomilast

/CI
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g9l Recent advances on phosphodiesterase 4 inhibitors for the treatment

of asthma and chronic obstructive pulmonary disease

A. Kodimuthali, S. S. L. Jabaris, M. Pal

J. Med. Chem. 2008, 51, 5471




medicinal chemistry

0) " P’
3C\O )
PDE-4i IC_, =4.3 uM

Arylsulfonamide
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Patent US 5728712 , Application Number US/08/650672; 20 May, 1996.

J. G. Montana et al.*, “Arylsulfonamides as selective PDE-4 inhibitors”,
Bioorg. Med. Chem. Lett. 1998, 8, 2635.

* Chiroscience Ltd, Cambridge Science Park, Cambridge, UK




The design of new symbiotic agent with

) 5 ‘oxfeophore Anti-TNFq activity & /PDE-4i
N- 0 é&‘ni?
NH sulfonamide
N 0 /o i

A

phthalimide : molecular
hybridization

B sulfonamide

.

Universidade Federal do Rio de Janeiro

lipophylic
%—s%
Montana et al., 1998 \
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Synthesis of congeneric series

X= NPh 69%

S

'g 0 NH2 O

_— o)
o

5% oo PCI5 el
= R 92% 76% o

= —\

= X NH |cnf

- o \—/

<L

=

=

Z

=

—|

)

X= NMe 67%
K/N X= NH 58% o
X=0 65% \_O
@ X=S 72% N sZ
N/w

O LASSBIi0-449 | ASSBi0.468

N, CisH16N:045,

M.W, = 388.45

Overall yield: ca. 20%
(~0.5M, 200 g)

Lidia M. Lima (LASSBio), PhD Thesis, IQ-UFR], Br., 2001




Effect of new compounds and thalidomide on neutrophils
influx, induced by LPS into BALB/c of mice lungs
(10 mg/kg, DMSO:; i.p.)
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Results are expressed as means SEM of seven animals.

Vera G Koatz
IBgM, Universidade Federal do Rio de Janeiro
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Effect of compound LASSBIio 468 (50 mg/kg, i.p.) on TNF-a levels
and neutrophils influx (BALB/c of mice lungs)
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Fig. . Effect of LASSBio-468, thalidomide and pentoxifylline on
survival BALB/c mice after LPS (500 pg/mice) administration.

Vera G Koatz
IBgM, Universidade Federal do Rio de Janeiro



TNF-o. EDg, 2,5 mg/Kg

PDE-4 inhibitor

Dr Claire | Lugnier (CAPES-COFECUB; LASSBio-Strasbourg)
Université Louis Pasteur, Strasbourg, FR.
Laboratoire fle Pharmacologie et de Physicochimie des Interactions

C18H16N204SZ Cellulaires et Moléculaires.
¢f. PDE-1, 2, 3, > 150 uM;

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., “LASSB10-468: a New achiral Thalidomide Analogue which Modulates

TNF-o0 and NO Production and Inhibit Endotoxic Shock and Arthritis in Animal Model”, International
Immunopharmacology 2005, 5, 485.




Estudos de toxicidade

Histologia do estomago
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(1) Fotomicrografia do estomago dos animais controle (HE — 100X);
(2) Animal tratado com talidomida. Mucosa apresentando caracteristicas quase
semelhantes a mucosa normal (HE - 100X);
(3) Animal tratado com LASSBio 468. Mucosa apresentando caracteristicas
semelhantes a mucosa dos animais controle (HE — 200X);
Christina Tahkyia, IBCFF, UFRJ

Magna Suzana Alexandre-Moreira
LASSBiIo, Universidade Federal do Rio de Janeiro

Laboratérie de Rvaliagdo ¢ Sintese de Substancias Bisativas.
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LASSBIi0-468 leadC

A new symbiotic anti-inflammatory agent

LASSBi0-468 is a hew dual-target
anti-inflammatory lead-compound,

active at TNF-a production and

with inhibitory activity on PDE-4,

as originally planned. LASSBi0-468

is structurally simple derivative, easy |

to synthesized at good overall yield éa\ssmo
and 0.5 M scale. This new achiral
compound presents immunomodulatory activity
without anti-proliferative effect, in contrast to THLD.
LASSBi0-468 is an useful lead-compound to
treatment of chronicle inflammatory disorders as
rheumatoid arthritis and shock septic syndrome.

L. M. Lima et al., “Synthesis and Anti-inflammatory Activity of Phthalimide
Derivatives, Designed as New Thalidomide Analogues”, Bioorg. Med. Chem. 2002, 10, 3067
A. L. Machado et al., “Design, Synthesis and anti-inflammatory activity of novel phthalimide derivatives,
structurally related to thalidomide”, Bioorg. Med. Chem. Lett. 2005, 15, 1169



New Lead-compounds:
12611 (Boehringer Ingelheim)

Prous Science Ed. (ES.) % .i 3 1 2652 (B ayer )
SN 313027 (GlaxoSmithKline)
Vol. 24, No. 2, 2002 KCO-912 (Novartis)

Asthma Therapy LASSBIO-468
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PI-0401660-2(09 /04/2004) »Novos candidatos a farmacos anti-inflamatorios
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| Journals | Drug Data Report | Drug Data Report | My | contact |
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Drug Data Report

Yolume 23, Issue 10, 2001, Pages 949-1034

ANALGESIC AND ANESTHETIC DRUGS
Full Text: PDF (72 Kb}

ANALGESIC DRUGS
306339 (Euroceltique)
306344 (Euroceltique)
306935 (Ono)
307215 (Meiji Seika)
307485 {AstraZeneca)
307488 (AstraZeneca)
GRT-1539R {Grinenthal)
REM-1869 {(Mowvo Mordisk;
RekMeuron’

RESPIRATORY DRUGS
Full Text: POF (147 Kb}

ASTHMA THERAPY

305E0E (Merck KGak)
30EE27 (Boehringer Ingelheim}
305570 (Euroceltique)
306350 (Advanced Medicing)
207151 {Protherics) )
307298 (Mikken Chemicals)
307455 (Ube)

307480 (Icos)

307517 (Byk Gulden)

307521 (Byk Gulden)

307617 (Merck Frosst)
307627 (Celgene)

307629 (Celgene)

307841 (Bayer)

307886 (Celltech Group)

DERMATOLOGIC DRUGS
Full Text: POF (35 Kb}

ANTIPSORIATICS
3056569 (Fournier)

WOUND-HEALING AGENTS
307736 (Pfizer)

CARDIOVASCULAR DRUGS
Full Text: PDF (100 Kb)

ANTIHYPERTENSIVE DRUGS
307618 (Actelion)

308603 (Kirin Brewery)
Bav-41-8543 (Bayer)

207964 (Pfizer) TREATMENT OF CHRONIC
30B145 (Pfizer) OBSTRUCTIVE
308151 (Pfizer) PULMONARY DISEASES
208641 (Teijind (COPD)
308677 (Bayer) 308751 (Bristol-Myers Squibh)
CALPZ (University of Alabama at
Birmingham; Janssen;
Utrecht University)
LASSBIo-468 { Universidade
Federal dao
Rio de Janeiro} ‘io

AGENTS FOR RESPIRATORY
DISTRESS SYMNDROME
305451 (Shionogi)

de Rvalingtio ¢ Sintese de ins Bioativas
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Quimica

“...when it comes to drug discovery
you’'re not trying to make complicated
molecules, but make molecules that

will be effective ... “

NO,
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Barry J. Price
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Research Director Glaxo (1967-1995)




N O N Metabolism

studles
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LASSBio- 468 @(‘( %0
" SN

Instituto Nacional de Ciéncia e Tecnologia 2
de Farmacos e Medicamentos E?B S
» p ]
’ POL/"} www.inct-inofar.ccs.ufrj.br LASS B I 0-596
7

* L.M. Lima & E. J. Barreiro, “Bioisosterism: A Useful Strategy for Molecular Modification and Drug Design”,
Curr. Med.Chem. 2005, 13,230
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LASSBio-596: da descoberta aos ensaios pré-clinicos
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anti-fibrogenic

l \C‘l’ IIAl\.lllulu N..IL'l(‘“-ll de
Rocco, Patricia R. M.;* Xisto, Debora G.;’ Silva, J. D.;* Diniz, Magareth F. F. M.;" e e

Almeida, Reinaldo N.;” Luciano, Melissa N.;° Medeiros, Isac A.;” Cavalcanti, Bruno C.;° Lz | de Farmacos e Medicamentos
Ferreira, José R. 0.;° de Moraes, Manoel O.;° Costa-Lotufo, Leticia V.;* Pessoa, Claudia /-2
do O:° Dalla-Costa, T.;** Cattani, Vitéria B.;" Barreiro, Eliezer )., Lima, Lidia M.*
Rev. Virtual Quim., 2010, 2 (1), 10-27. Data de publicacdo na Web: 30 de agosto de 2010
http://www.uff.br/rvg

www.inct-inofar.ccs.ut r‘j.l\r




LASSBIio 596 - YouTube

Lilde Avaliacdo e Sintese de Substancias Bioativas

Faculdade de Farmacia - CCS - UFR]
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Mais do mesmo...

medicinal chémistry

Biophore from |IC.;, = 6,7 uM PDE-4

natural safrole

=

2

= _ B

L2 sulfonamide

=) (@) O

iz C §s// CH OCH
S HsCO 2 O X B 3
LE o0— = \CH3 ocH,
b= H3CO

Z 2" generation | LASSBi0-959
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Montana et al., 1998

- l 3th generation
O
IC;, = 105 nM PDE-4
> HCO HaC O OCH,
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“...discovery consists of seeing

what everybody else has seen
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and thinking what

nobody eise

"= lhas not thought...”

Albert Szent-Gyorgiy (1893-1986)
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INPI

Institute Hacional da Propriedade Industrial

o5 |

o |
Consulta a8 Base de Dados do INPI

» Consultar por: Base Patentes | Finalizar Sessdo

RESULTADO DA PESQUISA (18/05/2013 )

Pesquisa por:

Todas as palavras: 'ELIEZER JESUS DE LACERDA BARREIRO no inventor' | Foram encontrados 15 processos aue satisfazem d pesguisa.

Processo

PIDB0G9B5-9

PIO¥11519-9

PIOY05051-8

PIOG01885-8

PI0502016-6

PIOS0O0727-5

PIO405418-0
PIO403363-9

PIO401797-8

PIO401660-2

PIOZ05690-2

PI0303465-8

PIOZ202025-%

PI92025960-0

Deposito Titulo

DERIVADOS N—Aclunﬂﬂzﬁmmi PROCESSO DE PRODUCAO DE COMPOSTOS N-ACILIDRAZONICOS,

COMPOSICOES FARMACEUTICAS CONTENDO OS MESMOS, USOS E METODOS DE TRATAMENTO

DERIVADOS IMIDAZO [1,2-a] PIRIDINICOS, EDMPGSI(;E-EE FARMACEUTICAS COMPREENDENDO OS

MESMOS E PROCESS0S PARA SUA PREPARACAO

USO DE COMPOSTOS QUINOXALINICOS ACILIDRAZONICOS, E COM P_usn;ﬁﬁs fARMAcELm-:.Es

CONTENDO 05 MESMOS, NO TRATAMENTO DE QUADROS INFLAMATORIOS, DOR AGUDA E CRONICA

COM POSICﬁOnFﬁRHACEU'I'ICA ANTIINFLAMATORIA E ANALGESICA CONTENDO DERIVADOS

N-ACILIDRAZONICOS DO SAFROL, USO, E PROCESSO PARA SUA PREPARACAC

COMPOSTO UREIDICOS, CDHPOSI(;ﬁE__ FARMACEUTICAS CONTENDO OS5 MESMOS E SEU USO NO

TRATAMENTO DE DOENCAS INFLAMATORIAS

DERIVADOS 1-METIL-3,6,7,8 - TETRAHIDROPIRAZOLO [3,4,-B] PIRROLO [4,3-D] PIRIDINA-6,8-DIONA,

03/03/2005 PROCESSO DE PREPARACAOD, COMPOSICOES FARMACEUTICAS CONTENDO 05 MESMOS E USOS
RELACIONADOS

02/09/2004 USO DE DERIVADOS M-FENILPERAZINICOS E COMPOSICOES FARMACEUTICAS CONTENDO OS5 MESMOS

20/08/2004 RELAXANTES MUSCULARES SELETIVOS E COMPOSICOES FARMACEUTICAS

USO DE ANTAGONISTAS A-ADRENERGETICOS N-FENILPIPERAZINICOS, COM qurcﬁES

FARMACEUTICAS CONTENDO 05 MESMOS E PROCESSOS PARA SUA PREPARACAO

DERIVADOS N-FENILFTALIMIDICOS E CARBAMOILBENZOICOS FUNCIONALIZADOS, PROCESSOS PARA

SUA PREPARACAO E COMPOSICOES FARMACEUTICAS CONTENDO OS5 MESMOS

NOVOS DERIVADOS PIPERIDI NICOS, COMPOSICOES FARMACEUTICAS CONTENDO OS MESMOS E

PROCESSOS PARA SUA PREPARACAD

NOVOS DERIVADOS N-FENILPIPERAZINICOS E COMPOSICOES FARMACEUTICAS CONTENDO OS5

MESMOS

- ADRENERGICOS N-FENILPIPERAZINICOS DERIVADOS DO SAFROL, COM POSICOES FARMACEUTICAS

CONTENDO 05 MESMOS E PROCESSOS PARA SUA PREPARACAO

NOVOS COMPOSTOS BI-PIRAZOLICOS FUNCIONALIZADOS, NOVA CLASSE DE AGENTES ANTI-

INFLAMATORIOS NAQ-ESTEROIDES SINTETICOS

16/10/2008
20/09/2007
31/05/2007
15/05/2006

03/06/2005

20/05/2004
27/04/2004
08/10/2003
05/09/2003
20/05/2002

29/04/1999

PIB201868-5 31/03/1982 SINTESE DE PROSTAGLANDINAS DA SERIE DESOXI-11-PGE
MNumero Prioridade Marca Situacao Titular Classe
829676309 02/05/2008 ;‘;FFE‘;I“:LUO;D VIRTUAL [E] Registro ELIEZER. DE JESUS DE LACERDA BARREIRO 24{]_{9 J
LASSBIO LABORATORIO
827111940 20/10/2004 E: :::?riiiDI:sSINTESE [Efl Registro UNIVERSIDADE FEDERAL DO RIQ DE JANEIRO ':fL{E )

BIOATIVAS



E intangivel o capital intelectual da Universidade...
Patent (USPTO ) 7.091.238 (15/08/2006)
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[ ISSUE NOTIFICATION| LASSBio-29
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