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Ap proac hh medicinal

chemistry

BURGER’S = “"Medicinal Chemistry_tried to
Medlunal

med

- - F
“Wonit o be based on the ever-increasing = Z97%
~Drug hope that biochemicals rationales i

DISLO\ ery

for drug discovery ”

Edite
Dor ld‘]AAlJ aham

Richard B. Silverman, 1992 = The ORGANIC

~ CHEMISTRY of
DRUG DESIGN
and DRUG ACTION

aeu.and Edition

“Maedicinal Chemistry is the
science that deals with the

discovery or design of new Sl ’a;"' ‘*-
therapeutic chemicals and J -
their development into useful LT ---ét";-_;-i;,

medicines...” Richard B. Silverman __ =
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" AV RGTAN!
Emil Fischer _ )
1852-1919 Iy %
1902 Vf f ,;;f” Structure-based DD

hational Drug Design
(20" century)

9 (Y s
o« - ‘ FEEEER
Paul Ehrli- " 1900 1 U\
1854-1915 | . postulated the existence of specific receptors, -
- ociated with cells or distributed in the blood

Ligand-based DD

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

One-molecule

S p

one-target



Drugs innovation in the 20th century

OH 1902

NH,
Innovation
QDH 1905 — Introduced
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= As—As 2 Arsenic-containing drug
= Hm@ @ ~1.5 year
-~ e translational
o e H.N OH
= 2
"= Salvarsan
LE 1909 NC Lloydet al., The composition of Ehrlich's ~1 00y
ﬂ w Ehrlich & Hata salvarsan: resolution of a century-old debate,

Angew. Chem. Int. Ed. Engl. 2005, 44, 941.
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Multi-target HN)\N” Y Authentic innovation
J. L. Medina-Franco, M. A. Giulianotti, CH, X | Novartis
G. S. Welmaker, R. A. Houghten, << 10 anos

Shifting from the single to the
multitarget paradigm in drug discovery,

Drug Discov. Today 2013, 18,495 TN Innovation
R o N 001
N\) ' g-_- C. S. Fishburn, Translational research
0 . " #s= The changing landscape of drug discovery,
Y Imatinib -

Drug Discov Today 2013, 18, 487.
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propranoloi . /\C|)i\ H Multi-target drug design

cimetidine 2001
captopril IMono-target

omeprazole >

Multi-target
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Current Drug Therapy, 2008, 3,1-13

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

iro

Eliezer J. Barreiro and Carlos Alberto Manssour Fraga

medicinal cheémistry

Laboratério de Avaliacdo e Sintese de Substdncias Bioativas (LASS A EUIYYNINIE = de Farmdcia, Universidade Federal
do Rio de Janeiro, P.O. Box 68023, 21044-071 Rio de Janeiro, RJ, BraZil.

Abstract: Some physiopathological processes mvolved in the genesis of diseases could suggest the necessity of designing

bioligands or prototvpes that aggregate, in only one molecule, dual pharmacodynamical properties. becoming able to be

,J recognized by two elected bioreceptors. This approach can have distinct aspects and. when a novel ligand or a prototype
‘i‘ acts m two elected targets belonging to the same biochemical pathway, eg. a:achla_jnmc acid -:as-:_ade. it recerves 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 1t as symbiotic hgands or prototypes. In the

present work, we provide some examples and applications of the molecular hybndization concept for the structural design
of new symbiotic ligands and prototypes. especially those applied in the treatment of chronic-degenerative disorders.
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Key Words: Symbiotic drugs; molecular hybndization: multifactonial diseases; therapeutic mnovation; drug design; dual com-
pounds.

Current
Drug Therapy

& AB Reitz, Future horizons in drug
discovery research, ACS Med. Chem.
Lett. 2012, 3, 80

JL Medina-Franco, MA Giulianotti, GS Welmaker, RA Houghten, Shifting from the single to the multitarget paradigm

in drug discovery, Drug Discov Today 2013, 18, 495; S Reardon, A world of chronic disease, Science 2011, 333, 558.
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medicinal chémistiy

*One-target-one-ligand: the 20" century paradigm
One-ligand / one-disease — Lock & Key & Magic bullets —N
e.g. propranolol, cimetidine, captopril, omeprazole. (N_

Clozapine (1971), an “atypical” neuroleptic drug N=/<
N

H;

has affinity for the D, central receptor & 5
D,, D;, 5-HT,,, 5-HT;, ol and a2, 1s an

exception considered as “promiscous” drug.
Clozapine

 Ligands for multi-target: the 21" Century paradigm
Dual, binary, dimeric, bivalent, symbiotic = multiple ligands:
5-LOX/COX-2 ; TXS/TP,, ; COX-1/LTA, hydrolase;

ant?

2.8 S
. N

5-HT,,R,,/SSRL; TP, /IP, ; SSRI/PDE-4; PDE-3/PDE-4
TNFo/PDE-4; . /" | T
3 >= HN h{/_@ =

O =
HsCO " Xlr\)fuﬁﬂ
Leval, 2002 N\ ot N Lacerda, 2012
eval, %
O)\Q\m



Molecular
recognition }

Target B

Target A

medicinal chémistry
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Physiopathology

The multi-target approach is related to a new lead-compound with a
dual recognition pattern by receptors wdhich are involved with a
disease pathology, in general multi-factorial. A multiple lead with this
profile can be structurally designhed by combining molecular
pharmacophoric fragments for each target.

Simple drugs do not cure complex multifactorial diseases!
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Pharmacophoric

units Medicinal

Strategies

Chemistry

DD

_—
CALD

A+B C+D
l l FBDD

A-receptor  B-receptor

Molecular
Hybridization

recognition  recognition
Molecular
dissection

Pharmacophoric combination

Chemical
intuition

AB-receptors
recognition

lipophilic

o modulatery Medicinal chémistry

Dual candidates

: C Viegas-Jr, A Danuello, VS Bolzani, EJ Barreiro,
B CAM Fraga, Molecular Hybridization: A useful tool in the design
of new drug prototypes, Curr Med Chem 2007, 14, 1829

- series

#A The rational-based design of multiple ligand

I‘I]I’-|,

Congeneric

21t Century

Master )
Keys
for
Multiple

. locks ‘
- % o] )'

J R Morphy, CJ Harris, Eds, Designing Multi-Target Drugs , RSC, 2012.

DA Erlanson, RS McDowell, T O’Brien,
Fragment-Based Drug Discovery, J Med
Chem 2004, 47, 3463;



# Quimioterapia do Cancer

Produtos naturais

Alcaloides Vinca, co c{rlcmhma
Derivados da nodgfilotoxina

Medicinal Chemistry
of Anticancer Drugs
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. GM Cragg, PG Grothaus, DJ Newman,
al products in drug discovery: recent advancgs,
: AL tS Bloactlves & Drug Dlscovery, N Cechiplrl *

iley, 2012, p. 1- 42.
f Wiley p- ‘|'IJ.,-"I

_‘ . er ok oth(_e_:apy, Microbial Biotechnolog 011
6, 687; D Shewach; IitrOGHPHONED caneg mothefapeltisChem. Rgv-2009, 109 J‘J-f e}:
" L - '. 3

Issue); A Conlin, M_Eorh rf[- 'S Ka rkpatfick; Nai ,_L Rev. D ngsc h
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Potential Use of Selective and Nonselective Pim Kinase Inhibitors for
Cancer Therapy

Miniperspective

Denis Drygin,+ Mustapha Haddach,* Fabrice Pierre,§ and David M. Ryckman‘-*’?

m Trends in Phamacological Sciences March 2012, Vol. 33, No. 3

Targeting Src family kinases in
anti-cancer therapies: turning promise
into triumph

Siyuan Zhang and Dihua Yu

ad
|
b
o
L=
=
=
i
o
=
i
b
il = |
-
=
L]
i
-
i
J—

Department of Molecular and Cellular Oncology, The University of Texas M. D. Andarson Cancer Canter, 1515 Holcomba Blvd,
Houston, TX 77030, USA

Sphingosine 1-phosphate and cancer

Nigel J. Pyne and Susan Pyne

namre
REVIEWS

CANCER

Abstract | There is substantial evidence that sphingosine 1-phosphate (51P) is involved in

cancer. 51P regulates processes such as inflammation, which can drive tumorigenesis;

neovascularization, which provides cancer cells with nutrients and oxygen; and cell growth

and survival. This occurs at multiple levels and involves S1P receptors, sphingosine kinases,

51P phosphatases and S1P lyase. This Review summarizes current research findings and

examines the potential for new therapeutics designed to alter S1P signalling and function

in cancer.

NATURE REVIEWS|[CANCER 2010, 10, 4839
D-Y Lu, T-R Lu, H-Y Wu, S. Cao, Cancer Metastasis Treatments, Current Drug Therapy, 2013, 8, 24;
M. Rask-Andersen, M.S. Almén, H. B. Schi6th, Trends in the exploitation of novel drug targets, Nature Rev. Drug
Discov. 2011, 10, 579.
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Tinib’s: TK’s inhibitors

Edwin G Krebs Edmond H Fischer

(1918 —2009) (1920)
:?Jmﬂmahd Muller, | PWILEY-VCH
Protein Kinases
as Drug Targets
kinoma

Targeted therapies

Sunitinib Dasatinib

$0.27 billion $0.13 billion  Others

3% 1% $0.52 billion
Erlotinib 5% |
$0.5 billion Bevacizumab
5% $3.0 billion

8%
Cetuximab __£
5073 billion

7%

S
5110 billion
%

Trastuzumab Rituximab
S1.4 billion S2.7 billion
14% 26%

Market for targeted cancer therapies. US sales of targeted
therapies share of the US market based on 2009 sales.

Sources: company reports

S. Aggarwal, Targeted cancer therapies, Nature Rev. Drug Discov. 2010, 9, 427; P. Cohen, Timeline:
Protein kinases — the major drug targets of the twenty-first century? Nature Rev. Drug Discov. 2002, 1, 309



New molecular medicinal chemisiry
pattern

th erapeutic

| nnovation
polypharmacology

N

& et ===« 1988 — Nicholas Lydon, Brian J. Druker
imatinib mhi & Charles L Sawyers &
(STI571) | 100w 1995 - Compound STI571 ++

2001 — Imatinib (GleevecR, Novartis)[link]

H,C~

OREGON ‘
HEALTH&SCIENCE

sy UNIVERSITY

_ ) NOVARTIS
chronic myelogenous

leukemia imatinibe Nicholas B. Lydon Brian J. Druker* Charles L. Sawyers**
(CML) Blueprint Medicines Inc* Blueprint Medicines Inc  Blueprint Medicines Inc
& 2009 - Lasker Foundation Clinical Award (J. Clin. Invest. 2009, 119, 2863)

* B. J. Druker has been awarded with the 2012 Japan Prize in Healthcare and Medical Technology;
** C. L. Sawyers was named in 2011, Thomson Reuters Citation Laureate in Medicine;
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{') NOVARTIS HTS cnemistr _‘_'*s.-'

Z I N 3-pyridinyl N Ne _Ar
O OO
-
=l N N 0 X
E,__.,, methyl
= addition
= arylamines library N
= (privileged structure) | > lipophilicity > Ber-Ablk selectivity
it 1990 N <PKC
i =
e Ki PKC PKC and TK inhibitor
E (Bcr-Ablk inhibitor)
= Conformational methyl effect

Ar

H
H H H Ar
: v A X
/NTN\é q W/@ 0
N - — N}‘["
X HN 0 N [T
Y 'S

Steric hindrance leads to an arylamine bond rotation

E.J.Barreiro, A.E.Kimmerle, C.A.M.Fraga, The methylation effect in medicinal, Chemistry, Chem. Rev. 2011, 111, 5215
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N Ne _N
H3C" \"/ \C[ \f A
O N~ . :
— CH; s | erapeutic

c-

18 B
imatinib / I | 1 o S N S R
Chronic myelogenous leukemia |

Gastrointestinal stromal tumors

medicinal
cheémistry !y NOVARTIS
CF;
SR
0

ombination with other drugs

L
H3C ( e.g. taxoids ) is useful to
b 7 CML imatinib-resistant cells
CTasigna .
e I (20 times more potent than
Nilotinib N imatinib)

Chronic myelogenous leukemia

PW Manley, J Zimmermann in Case Studies in Modern Drug Discovery and Development, X Huang & RG Aslanian, Eds. Wiley, 2012, p.88
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GOVERNMENT & POLICY

imalinib Bbiete

INDIA'S PATENT
POLICY RILES U.S.

US. government jo m_ﬂi_ajmmcmﬁca] firms in
ﬂh]mmni:m INTELLEC L PROPERTY PRACTICES
L ERNHESS CRET WS HIPGTTOMN

MEDICINE Dr. Shyam
Agrawal displays a
pack of the Indian-
made cancer drug
named "Veenat 400,
a generic form of
Movartis’ Gleevec.
|

g
%

e O B

CEN.ACEORG

SEPTEMEER 2, 2013
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DRUG DISCOVERY

http://judis.nic.in/supremecourt/imgs1.aspx?filename=40212 ’. @

C

C Harrison, Indian Supreme Court blocks Novartis’ Glivec patent, Nature Rev. Drug Discov. 2013, 12, 336



N chronic myelogenous leukemia (CML) & N o o 7
N 0 7y Tinib’s
D \

) NOVARTIS | s
N~ :
) NOVARTIS CH; ‘ i
3 imatinik
2001 - | F5C
N~
CH3
?}le‘érb'mrng nilotinib
Cl NH 255 . 2006

L. erapeutic
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DRUG DISCOVERY

CH;

@ lapatinib H | N
OH
/—CH3

Universidade Federal do Rio de Janeiro

H Cl dasatinib '
N\/\N\ 2007 &gy ==
CH3 mwjgm SPRYc:L !|
?',';,t'i‘ I
e sunitinib c
N 2006 F3 Bayer |||
sorafenib 2011- crizotinib
. HE 3 2007 2012- bosutinib g
* US market in 2009: USS 18,5 bi

ini : . sk » S Aggarwal, Nature Rev Drug Discov 2010, 9, 427
* Imatinib world sales in 2009: USS 4,0 bi & R Ron. Nature Rev Cancer 2005, 5. 172




NH

N—N

ALK cell ICs = 20nM
C-Met cell IC5q = 8,0 nM

cl CH; | X
= a ——— - -
o - 0 o trametinibe o
Imi'-"' o N medicinal GSK
o chéhfis trv 2013
- NH, MEK1, MEK2 (MAPK/ERK)
Cl
crizotinibe
F Pfizer F
2011 Cl (o)
HsC
F 3 CH,
_—N N— —
P F fet
Fog\ S Z =N som
0 AN N H il
1H-pyrrolo[2,3-b]pyridine -
] vemurafenibe
dabrafenibe z IN Dalichi Co fragment-based
2013 N )\ drug discovery (FBDD
Tafinlar = B-Raf N NH, HERZ, HSPQO, B-Raf/MEK/ERK
e mTOR; PARP1
J.J. Cui et al., Structure Based Drug Design of Crizotinib (PF-02341066), a Potent and Selective Dual Inhibitor of MesenchymalEpithelial Transition
Factor (c-MET) Kinase and Anaplastic Lymphoma Kinase (ALK), J Med Chem 2011, 54, 6342; A. Opar, New class of kinase inhibitors poised to join the
anticancer arsenal, Nature Rev. Drug Discov. 2012, 11, 819; K Nguyen, Market watch: Upcoming market catalysts in Q2 2013, Nature Rev.Drug Discov.

2013, 12, 254; D.A. Erlanson, Introduction to Fragment-Based Drug Discovery, Top. Curr. Chem. 2012, 317, 1.
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Instituto Nacional de Ciéncia é _
em Farmacos & Medicamentoss
(INCT-INOFAR) -

The National Institutes of Science and Technology (INCT's) program
has ambitious and large goals'in terms of mobilizing national effort of
the best research groups in Brazil, acting at frontier and strategic areas
of science to contribute for sustainable development of the country.
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Farmacologia
Clinica BioTechCell

P U[::C Bioensai
_____ farmacologia
Estudos de "“JFAL Bioensaios
metabolismo ~ . Andlise
Analise i | inal MAesneccdo Estrutural
Estrutural Toxicidade yYgg- £ : .
2 Toxicologia
em animails . ---...........In Vitro Cells —
CrIStAliA <verrrn B s BiOINOrganica comom tasionai
Formulacdes cralecun @ KRR G4T Zoo el UFMG . _ computacionais
: Scale-up . Bioensaios e
galénicas i o e TR FIOCRUZ 08
_ _Instituto Ro farmacologia
Toxicologia USP % "  “UFRJ Sintese Quimica

" Nortec Bioensaios Medicinal
UFFRJ L SCEIE‘UP Prnspecgﬁﬂ

UNICA:MP Quimica LNCC  T1écnicas
Computacional computacionais

Sintese Organica A
= ciallyx Farmacocinética
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Annual Activities Report ”

(Public reports) -3
weolp”

INCT

INOFAR

ANNUAL ACTIVITIES REPORT

www.inct-inofar.ccs.ufrj.br/download/aar/2012.pdf

Interest areas: cancer;neuropathic pain; chronical
inflammatory diseases: silicosis, asthma, COPD;
CNS disorders as schizophrenia & neglected
diseases as Leishmaniasis;
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Discovery of novel

anticancer drug

X
candidates designed as % ":;{“./»

novel combretastatin

A4 analogues %
LASSBio-UFRJ / FM-UFC I& $SBio

BR 10 2012 007619 5
PCT BR 2013 000095

M. Abou-Gharbia, W. E. Childers, Discovery of Innovative Therapeutics: Today’s Realities and
Tomorrow’s Vision. 1. Criticisms Faced by the Pharmaceutical Industry, J. Med. Chem. 2013,

56, 5659.



Combretum caffrum o
. medicinal
y B g |
z chemstry
= H,CO 5 chalcone CA-4 O “J
] % spacer
"Ej - . HBCO /
o
-
i H,CO
o= colchicine
= OCHE H3CD OCH3
% pattern OH
s G OCH OH
X - isovanillin 3
= combrestatatin A4 OCH
2 pattern hydrazlnatlon S Ducki, 1998
¥
= r aza-homologous
= -
Z
I OCHj
y o
)
OH
E
H.CO NAH
H,CO 3
OCH3 'g"',~1' 12
Q_CH:_,_ _ NAR CA:a™ vioisosterism
isocombrestatatin A4 — i
- inct aKSSRio
- LD IS
ol ' D N Amaral, L M Lima 2012
GM Tozer, C Kanthou, CS Parkins, SA Hill, The biology of the combretastatins as tumour vascular targeting agents, Int. J. Exp. Pathol. 2002,
83, 21; S. Ducki et.al., Potent Antimitotic and cell growth inhibitory properties of substituted chalcones, Bioorg. Med. Chem. Lett. 1998, 8,
1051; S Combes et al., Synthesis and Biological Evaluation of 4-Arylcoumarin Analogues of Combretastatins. Part 2, J. Med. Chem. 2011, 54,
3153; H Chen et al., Design and Synthesis of Cyclopropylamide Analogues of Combretastatin-A4 as Novel Microtubule-Stabilizing Agents,

J. Med. Chem. 2013, 56, 685
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NAH CA-4 AH CA-4 NAH CA4 NAH CA-4 é‘s

LASSBio-1589 H
OH LASSBio-1588 OH

H
LASSBio-1587 LASSBio-1586
NAH CA-4 NAH CA- 4; NAH CA-4
; ~OCHj ; :OCH3
OCH
OCH; 3 OCH;
LASSBio-1590 LASSBio-1593 LASSBio-1594
' E - configuration
NAH CA-4 NAH 1
oY) g : \ } C19 ’/
ASSBio 0 b/ X T \D
inct i
(o3 LASSBio-1595

andd {u."'““' N

DN Amaral, Dissertacao de Mestrado, Instituto de Quimica, UFRJ, 2012.



Antiproliferative activity of the NAH CA-4 compounds in selected cancer cell lines

=
e
—

L= ]
E. Compounds HL-60 SF295 HCT-8 MDA-MB435 Lymphocytes
"E (IC5o-pM) (IC5o-pM) (IC5-pM) (IC50-uM) (IC50-uM)
= CA-4 0,0021 0,0062 0,0053 0,0079 0,0032
= (0,0009-0038)  (0,0037-0,0085) (0,0013-0,0071) (0,0046-0,0092) (0,0001-0,0036)
= Colchicine 0,038 0,054 0,077 0,061 0,064
-'§ (0,026-0,055) (0,023-0,072) (0,056-0,090) (0,012-0,085) (0,042-0,085)
E LASSBio-1586 0,29 0,26 0,45 0,064 1,34
s (0,29 — 0,32) (0,13 - 0,54) (0,35 -0,57) (0,02 -0,16) (1,05 -1,66)
B2l  LASSBio-1587 1,63 13,05 4.3 0,12 4.48
~:E (1,48 —1,78) (6,33 — 26,91) (2,88 — 6,35) (0,02 - 0,79) (3,63 — 5,54)

U

LASSBio-1591 3,07 0,86 55,81 0,11 o

(0,28 - 0,33) (0,47 — 1,59) (0,42-0,7) (0,06 - 0,22) (0,84 -2,01)

Tumor cell lines: HL-60: human leukemia; SF295: human glioblastome ; HCT-8: ileocecal colorectal

adenocarcinoma e MDA-MB435: melanoma.
NAH CA-4 é; NAH CA-4 és’ NAH CA-4 (,s‘
H . inct o
(@A . /
H ol OH o

) LASSBio-1587 LASSBio-1591

LASSBio-1586 A‘“m

i s S e Sttt Bl

DN Amaral, LM Lima, EJ Barreiro, unpublished results



Docking studies to optimization of NAH CA-4 compounds

Lys254

NAH CA-4

Leu252 Leu248

Ala354
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] N b
1.9A" \  Leu242 Cys241

Val238

A) Molecular docking of CA-4 at the colchicine active site of tubulin to identify the principal
pharmacophores points (5A limit: Ser178; Thr179;)
B) Molecular docking of NAH CA-4 at the same active site of the receptor (Ser178; Tyr202;Val238)

iggt

ol

DN Amaral, LM Lima, EJ Barreiro, unpublished results é&s"ﬁ




Percentage of inhibition of tubulin polymerization of LASSBio-1586
and LASSBio-1587 at 3x10°M (vinblastine as control)

Compounds % inhibition of control
values*
in-gt LASSBio-1586 91
ol LASSBio-1587 81
* Assays done by CEREP® (www.cerep.com)
NAH CA-4 é_é NAH CA-4 ;é NAH CA-4
optimized
y derivatives
H LAssc:l 1587 Antiproliferative
ASSBio  LASSBio-1586 10- activity on
W tumor cell lines
spacer | \f’I’
H,CO /N.:.f =z Colchicine
POUN] NT T X a) 54 nM: b) 7 nM
Lead-optimization H )
H,CO NAH io-1738
OCH, 50 4,0 nM
MDA-MB4352)
{} IC., 5,4 nM
* D. Bonne et.al., 4-6-Diamidino-2-phenylindole, a Fluorescent ] ] _qb)
Probe for Tubulin and Microtubules, J.Biol. Chem. 1985, 260, 2819 congeneric series E> OVCAR-8
DN Amaral, LM Lima, EJ Barreiro, unpublished results
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EGFR IC5o = 1,63 pM

MLC Barbosa, Tese de Doutorado, :> dusl
Instituto de Quimica, UFRJ, 2013. VEGFR 1Cg0 = 0,85 uM

S Laufer et al., J. Med. Chem. 2005, 48, 710.

P. Agarwal et al., Novelty in the target landscape of the pharmaceutical industry, Nature Rev. Drug Discov. 2013, 12, 575.
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¢ S un |t| NI b O Total synthesis by Professor Angelo da
Cunha Pinto & Dr Barbara Vasconcellos

¥
= 2006 da Silva, IQ-UFRJ, BR (2011)
?3 2-0x0-1H-indol -1H-pyrrole-3-carboxamide
= as dual tyrosine kinase inhibitor CH;
i HsC J
= R N/\/ \_~CH;
= / | H
-4 |
7 N
H CH;
N (@)
/ Sales of sunitib in
L H Sutent™ US market:
== *Patent US 7211600 (2001) ca.USS 1,2 bi
| @

(2010/2011)

http://www.evaluategroup.com

\i

* Platelet-derived growth factor receptor (PDGF-Rs) IC, < 50nM
* Vascular endothelial growth factor receptor (VEGFRs) ICs, = 40 nM

Pesquisadores do INCT-INOFAR da UFRJ desenvolvem sintese farmaco anti-cancer
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A. C. Pinto & B. V da Silva, Instituto de Quimica, UFRJ
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Final remarks

THE ROLE OF THE MEDICINAL

............................. medicinal chémistry

fﬂff’Ph G. Lombardino® and John A. Lowe IIF 2011- ACS Award in Industrial Chemistry (ziprazidone)

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

their work can have a beneficial
effect on millions of

suffering patients — surely an important
motivating factor for any scientist...”

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

Drug Discovery in an Academic Setting: Playing to the Strengths
Donna M. Huryn™

Department of Pharmaceutical Sciences, University of Pittsburgh, 712 Salk Hall, 3501 Terrace Street, Pittsburgh, Pennsylvania 15261,
United States

“ Without a doubt, a university has
Inter-alia: S Laufer, U Holzgrabe, D Steinhilber, Drug a number Of Uni ue characteristics
Discovery: A modern decathlon, Angew. Chem. Int. q
Ed. 2013, 52, 4072; A S Kesselheim, J Avorn, The that COUId contribute to ma king it

most transformative drugs of the past 25 years: a

survey of physicians, Nature Rev. Drug Discov. 2013, | ah ideal enviroment where drug
12, 425; H Wild, C Huwe, M Lessl, Collaborative . oo -
Innovation — Regaining the Edge in Drug Discovery, dlscovery & mEdICInaI Chem|5try

Angew. Chem. Int. Ed. 2013, 52, 2684; W L Jorgensen,  aetiviities can thrive... There is no

Challenges for Academic Drug Discovery, Angew.
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Chem. Int.Ed. 2012, 51,11680; S Frye et al., US doubt that academia can play an
Academic Drug Discovery, Nature Rev. Drug Discov. . . i 7
2011, 10, 409; CJ Tralau-Stewart et al., Drug important role in drug dlSCOVEW

Discovery: New models for Industry-Academic
partnerships, Drug Discov. Today 2009, 14, 95;

PG Wyatt, The emerging academic drug discovery ACS MEd Chem Lett. 2013, 4, 313

sector, Future Med. Chem. 2009, 1, 1013.
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http://ejb-eliezer.blogspot.com

De
farmacos e

sua§’

descobertas

Pretende-se fralar de temas, - opinides,
comentarios sobréa Ciencia dos Farmacos
Seu uso seguro e beneficio ectos da
formacdo qualificada de ;:rnx-'eer::ftarms e pos-
graduandos nas Ciéncias dos Farmacos

também séo de interesse
Seja Bem-Vinda e Bem-Vindo

Total de visualizagbes de pagina

31,037

onvite

quinta-feira, 8 de agosto de 2013

Mais inovacao terapéutica recente:
novos farmacos aprovados pela
agéncia regulatoria norte-americana
(FDA) entre janeiro e julho de 2013

Volto, conforme prometido no infcio da dftima
postagem sobre o desenho das estruturas quimicas
através dos ftempos, a tematica da Inovacio
terapéutica recente. Entrefanto, desta vez serei mais
sucinto que de habito, pois vou apenas descrever as
recentes inovagdes terapéuticas aprovadas pelo FDA
norte-americana durante o primeira semestre do
corrente ano.

Ao ler o dltimoe nidmero da revista Nature Reviews
of Drug Discovery no Porlal de Periddicos da CAPES,
me deparei com a matéria sobre este assunto.

Foram aprovados 13 novas entidades
moleculares (MEM) no  periodo. S&o
considerados como entidades moleculares os
farmacos e biofdrmacos, além de novas
associacoes (01: futicasone com vilanterol
para doenca pulmonar obstrutiva crénica) e na
tabela abaixo inclui apenas as sete novas
entidades guimicas (NEC) que representam
peqguenas moléculas ou novos farmacos.
Descartei os biofarmacos (02; mipomersen e
ado-trastuzumabe) e outros como contrastes
(02) para diagndsticos e sais inorgdnicos
coordenados (01).
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Praia do Boqueirao, Saquarema, RJ
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ejbarreiro@ccsdecania.ufrj.br

Labaratério de Avalingto ¢ Sintese de Substincins Bioativas

http://www.farmacia.ufrj.br/lassbio




