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THE ROLE OF THE MEDICINAL
CHEMIST IN DRUG DISCOVERY —
THEN AND NOW

Joseph G. Lombardino* and John A. Lowe III*

UE M “ .. medicinal chemists today live in
i exciting times...
BN their work can have a beneficial
Pizer effect on millions of
suffering patients - surely an important
motivating factor for any scientist...”

Quimica

"ol The Role of the Medicinal Chemist in Drug Discovery — Then and Now,
Nature Rev. Drug Disc. 2004, 3, 853.



T;g reinca i O processo da invencdo de novos farmacos

2 muito complexo...

-

Hesearch team formed Movel chemicals Chemicals testad for Formulation, stability Company files

and objactives sat ynthesized efficacy and safety in soak-up synthesis, Imestigational New
test tubes and animals, chmnic safety in animals Drug (IND) application
Results used to choose with FOA
drug candidate.

:

Clinical studies Q Uim i C a

ANVISA
Crug is approved FOA reviens NOA Company fles New Phese [ll; large clinical Phaze [I; studies Fhass [ studies
for marketing Crug Applicatian (NDA) triaks in many petients in patients (eficacy) in heakthy humans
Os medicamentos i
sao bens industriais! TA Lombardino & JA Lowe IIL Natur Rev. Droz Dise. 2004, 3, 853



Quimica
" Success isn't about finding the best idea.
It's about doing something with it. “
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Ciclo do desenho e planejamento de novos farmacos e medicamentos

b
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# Conceito de composto-protétipo

(UFR)]

| E a primeira substincia de uma
| s€rie congénere — i.e. estruturalmente
| relacionada — que apresentou pertil
| terapéutico adequado — i.e. ativo em
I modelos farmacologicos validados in
| vivo - que pode ser subsequentemente
Fj otimizado por modificagdoes

moleculares racionais.

A Quimica Medicinal e o paradigma do composto-protoétipo
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E. ). Barreiro Rev. Virtual Quim., 2009, 1 (1), 18-26.
http://www.uff.br/rvq
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Novo Prototipo de Farmaco Cardioativo

Simplificacao A&;.;,
molecular

C13H1oN203S

MW 274

LASSBi0-294
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[EM-EFF 11-294, LASSEio-294
162 £ (Chemical Structure):
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R Thienylhydrazon with digitalis-like properties {positive inotropic effects)
{E&: Sudo, R.T_; Alburquerque, E X_; De Barreiro, E.J.
g WO 0078754
o
o] .-"'CHz 0 T CH] 0
< ]@/\J KioH, n-BucH < ]@/\/ 1310, AcOH < H
o oy o —_— -
21In, AcOH
m (n ]
e
2 = Iz, KOH, hedH
" (vl
o 2 0
o N ﬂ -_L o H,NH:: NaH,, EtOH 5 g
¢ N : 4 = i
e HCI, EtOH o 0
(W) ()
& Al e £ B whE B

Isosafrole (Il) was obtained by isomerization of safrole (1) under basic conditions. Ozonolysis of (Il), followed by reductive
decomposition of the intermediate czonide with Zn, furnished piperonal (). Oxidation of aldehyde {lIl} with methanolic iodine
produced the methyl| ester (IV), which was converted to the corresponding hydrazide (V) upon treatment with hydrazine in
refluxing EtOH. Finally, condensation of (V) with thiophene-2-carboxaldehyde (V1) yielded the title hydrazone.



gﬁ Similaridade molecular & mecanismo de acao
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LASSBlo 294 o)

@

SIGMA-ALDRICH*

54568

SCH-58261

Antagonista competitivo de A2A
Ki=13nM

7-(2-phenylethyl)-5-amino-2-(2-furyl)-py:
[4,3-e]-1,2,4-triazolo[1,5-c]pyrimidine

LASSBio-294 '
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Estudos de otimizagdo do prototipo

Bio o

Laboratério de Rvaliogdo e Sintese de Substancios Bioativas

a= Introducao de grupos com diferente perfil de contribuigao
I estereoeletrbnica:;
b= Substituinte R na posigcao 6 do anel benzodioxola- efeitos
estereoeletrdnicos;
c= Alquilagdo do grupamento farmacoférico- Modificagio da
habilidade como doador de ligagao de H, Alteracdes
conformacionais;
d= Introdugao de substtuintes alquila- Efeitos estéricos e/ou
conformacionais;
e= Reducao da dupla ligagdo iminica- Modificacdes da extensao de
I conjugac¢ao do grupamento farmacofdérico; aumento da liberdade
conformacional;
f= Troca do anel tiofeno por ndcleos isostéricos om diferentes
contribuicdes eletrdnicas;
g= Introducéo de grupos com diferente perfil de contribuigao
I estereoeletronica.

Dissecacdo molecular;
Preservar o grupamento farmacoforico (GrF);
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muscle, J. Pharmacol. Exp. Ther., 299, 558-566 (2001) (Times Cited: 13)

3. CLM Silva, F Noel, EJ Barreiro, Cyclic GMP-dependent vasodilatory properties of
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Como chegamos as NAH?

/ SP Janssens et al, Cyclooxygenase and lipoxygenase inhibition
N\ by BW-755C reduces acrolein smoke-induced acute lung injury,

Journal of Applied Physiology 1994, 77, 888

N
a
S filb\
H

CF3 CBertezet al., Dual inhibition of cyclooxygenase and lipoxygenase
by 2-acetylthiophene 2-thiazolylhydrazone (CBS-1108) and effect
on leukocyte migration in vivo, Biochem Pharmacol. 1984, 33, 1757

BW-755c
CBS-1108
; NO,
Hibridacao N/_B\ Ar N\ .
\ r
molecular® =N -
N-arllldrazona
a+b

of new drug prototypes, Curr. Med. Chem. 2007, 14, 103 [46 citacOes]
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EJ Barreiro et al., A quimica medicinal de N-acilidrazonas: novos compostos
protétipos de farmacos analgésicos, antiinflamtoérios e anti-trombdticos, Quim.
Nova 2002, 25, 129 [20 citagdes]
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? Bioisosterismo & quimiodiversidade

(UFR] |

Derivados AMacilidrazonicos (NAH) .
EJ Barreiro et al., Quim. Nova 2002, 25, 129-148 Big
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I I P LM Lima, EJ Barreiro, Bioisosterism: a useful strategy for molecular modification and drug
I I @ design, Curr. Med. Chem. 2005, 12, 23 [161 cita¢des]




Quimioteca “combinatdria”’”de NAH

s

)
\;U

)¢
/

/
\

Jd
\
§

{egs
/
¥

I
(@]

N-metilacao

/ 0\
Q

Quimioteca:
98 N-acilidrazonas
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Grupos aceptores ou doadores de ligacao
hidrogénio
Grupos com diferentes perfis de hidrofilicidade

A N
Grupos com diferentes c Hammett: -0,4 a +0,3 U
% : Refratividade molar: 25 a 39 cm¥mol X
Laboratéria de Avalingan ¢ Sintase d&!&ims

AE Kummerle, Tese de Doutoramento, Instituto de Quimica, UFRJ, 2009
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Simplificagiio Ar{/\

molecular
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1 a+b |
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Ar < Ary
Restricao
aril-piridazinona conformacional N-acilidrazona
C

/ Restricao Conformacional

_ :
N A\
Ar Ar
1 Ar; 2
H
Al'l

NAH
Bio

Laboratorio de Rvaliagdo ¢ Sintese de Substincins Bioativas

Diversidade
quimica

N

Dmamoeremae—T
3
. Bincrganic & Medicinsl
Chemistry Letters
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\
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L ATy e
4 H
D
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AE Kummerle, MV Martins, M Schmitt, ALPMiranda, CAM Fraga, J-J Bourguignon, EJ Barreiro, Design, synthesis and
analgesic properties of novel conformationally-restricted N-acylhydrazones, Bioorg.Med.Chem.Lett. 2009, 19, 4963 [3

. citacbes]
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NAH antimalarico

Laboratérie do Rvaliogdo o Sintese de Substancins Bioativas

Un Miss

NAH-artemisinina

artemisinina

M J Alvim-Gaston, M A Avery, E J Barreiro, 1999 (resultados ndo publicados)



T o Bioorg. Med Chem. 2012, 20, 2158-2171
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Chrresey

Bioorganic & Medicinal Chemistry

journal homepage: www. elsevier.com/locate/bme

Discovery of new orally effective analgesic and anti-inflammatory hybrid

furoxanyl N-acylhydrazone derivatives UNERSDRD

URUGUAY

Paola Hernindez *, Mauricio Cabrera?®, Maria Laura Lavaggi®, Laura Celano®, Inés Tiscornia®,
Thiago Rodrigues da Costa d, Leonor Thomson h, Mariela Bollati-Fogolin ©, Ana Luisa P. Miranda d,
Lidia M. Lima®, Eliezer |. Barreiro®*, Mercedes Gonzilez *, Hugo Cerecetto %

:Cm.ur.l de’l_}ui.lmir.u .'f’&'d'l\'.i.l.lu.l, Laboratario de {:F.li.lnku.{:hg.:luku, ]'\xu]r:.rl.de:{jellci'.n-ﬁ..r. ull':.rJ. de Quimia, ruguay ‘i.
= Laboratario de Endmaologin, Facullod de Gencias, Universidad de lo Repdblica, Montevideo, Unguay e — s

“Cell Balogy Uil isfnd Pastéenr de Marntewideo, Drguday
4 LASSRio-La bo ratdiria de Avalinglo ¢ Sinfese de Substiincios Boative, Faauldade de Fammdda, Universidode Faleral do Rio de Janeiro, Rio de Janeira, Brazil
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Do LASSBI0-259 ao LASSBI0-445...

o)
sfben,
| Bispirazola
Bioforo H3C NH

natural 0
< N
0 R Axs
y Bio
_ |0
benzodioxola S <
70
H5;C

o
< | \/W LASSBio0-259 LassBio-d4s QO = 2
oA O 1996 * 2000 ﬁﬁ@s

1982-safrol

O

CCr

* AS Lages, 23 de setembro de 1996 1995-flosulido

Literatura de patentes



t= Desenho molecular de derivados bispirazélicos
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retro-isostéro HN_

Indanona /
benzodioxola

LASSBio-259 LASSBio0-257

Bicorganic & Medicinal

Wil * AS. Lages, K. C. M. da Silva, A. L. P. Miranda, C. A. M. Fraga & E. J. Barreiro,
~ "Synthesis and Pharmacological Evaluation of New Flosulide Analogues, Synthesized
from Natural Safrole", Bioorganic Medicinal Chemistry Letters, 8, 183-188 (1998) [21 citacOes]



Desenho molecular de derivados bispirazolicos

H,C
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3-metil-5-cloro- : -
T sistema terfenilico O
N-fenilpirazola Ns

H4C

Laboratério de Avaliaghio ¢ Sintese de Substéincins Biootivas
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Desenho molecular de derivados bispirazolicos

I I n.c  Sistema bispirazélico
3

I I \ Transposi¢éo CHs

do GF N—

- | / N~
| ] :

O)\s\ unidade 033\ Oés\"‘""z 3
I I o/ "NH, farmacoférica o NH; \O
GF

I I celecoxibe bispirazola Novo padrao molecular
I I H,;C , .
I I Série
I I congénere
I I Novo padrao molecular original
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M. P. Veloso, Tese Doutorado, Instituto de Quimica, UFRJ, 2000
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Synthesis and Characterization of the Atropisomeric Relationships of a
Substituted N-Phenyl-Bipyrazole Derivative with Antiinflammatory

Properties

MARCIA P. VELOSO, NELILMA C. ROMEIRO, GILBERTO M. S. SILVA, HELIO DE M. ALVES,

ANTONIO C. DORIGUETTO, JAVIER ELLENA. ANA L. P. MIRANDA, ELIEZER J. BARREIRO
CARLOS A. M. FRAGA

NH, H,N CH,3

AR dos Santos et al., Atropoisomerismo: o efeito da quiralidade axial em
substancias bioativas, Quim. Nova 2007, 30, 125
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A busca por novos simbioticos...

UFR)
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Na N
N N 7~
I 0 <
~ H OH N CH,3
N Ph

NC Romeiro, G Aguirre, P Hernandeb, M Gonzalez, RC Maia, LL Silva, EF Mazzeu, MM Fumian, CM Rezende,
H Cerecetto, I Aldana, S Pérez-Silanes, A Monge, AC Doriguetto, RS Corréa, ALP Miranda, E J Barreiro, CAM
EJ Barreiro, LM Lima, Bioorg Med Chem 2009, 17, Fraga. Bioorg Med Chem 2009, 17, 6517

641

CH3

Lesme Ao

Laboratorio de Rvalingdo ¢ Sintese de Swbstincins Bioativas

Y = CH, (CH),

) x—Y,
R
: /L.\\)\ X=0,S,N
“

fenil-pirimidina-N-acilidrazona

LASSBio 1079-1090
LASSBio 1118-1121

AB Lopes, “Sintese e avaliacao das atividades antinociceptiva e anti-inflamatéria de compostos
fenil-pirimidina-N-acilidrazonas planejados a partir de derivados imidazo[1,2a]piridina-
N-acilidrazonas, Dissertacdao de Mestrado, Instituto de Quimica, UFRJ, 2010
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Piroxicam
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Anélogo NAH do piroxicam

AS de Miranda, “Sintese, caracterizagao e avaliagao farmacolégica de novos
derivados N-acilidrazonicos analogos ao piroxicam”, Dissertacao de Mestrado,

Instituto de Quimica, UFRJ, 2011

H,CO N
N X OH
|
H

H,CO

Daniel Nascimento do Amaral, resultados ndo publicados (2012)

Em 26/03

I I OCH,

Lassio

Tiago Fernandes da Silva, resultados ndo publicados (2011)
Em 11/06






S I I a/ Entramos na nona parte desta Linha do Tempo da Quimica Medicinal
'_ vamos tratar agora dos farmacos anti-virais que durante muitos anos foram
considerados ineficazes, quando pouco se conhecia sobre o ciclo evolutivo destes

SABADO, 17 DE MARGO DE 2012

microrganismos.

Pretende-se fratar de temas, opiniges,
comentarios sobrea Ciéncia dos Farmacos,
seu uso seqguro e beneficios. Aspectos da
formacé&o qualificada de universitarios e pos-
graduandos nas Ciéncias dos Farmacos
também sé&o de interesse.

Obrigado

http://ejb-eliezer.blogspot.com




