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Prototipo natural
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Os farmacos best-seller em 2011%*

........................................................................................ o
(BMS, 05/2012)
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1991-2011

w+ Total de vendas
mundiais da
atorvastatina

1985 - Bruce D Roth, Parke Davis Co

Escala de 5g
11 etapas =19,3%
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CO,CH;3
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— Ca?
—_— +
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atorvastatina

intermediario-chave

INCT-INOFAR calcica
11 etapas
. 12 etapas
Y—19,3% Y=4,2%

LC Dias, AS Vieira, EJ Barreiro,
Processo de obtencao de atorvastatina
calcica utilizando novos intermediarios

Pl 018110015039 (INPI, em
25/04/2011)
PCT dezembro de 2011

| o - ‘
- NNUAL ACTIVITIES REPORT

www.inct-inofar.ccs.ufrj.br/download/aar/2010.pdf
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Oleo de Sapucainha
NN 0

Acido hidnocdrpico
Cole & Cardoso, 1938

Sapucainha, Papo de anjo, Pau de
cachimbo, Canudo de pito, Fruta de
cotia, Fruta de Macaco.
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AS Oliveira, JA Lima, CM Rezende, AC Pinto, Acidos ciclopenténicos do dleo da Sapucainha
(Carpotroche brasiliensis Endl, Flacourtiaceae): o primeiro antileprético usado no Brasil,
Quim. Nova 2009, 32, 139-145.



2 Produtos naturais como blocos moleculares

Oleo de sapucainha
Carpotroche brasiliensis Endl.
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OH
11-desoxi-tetrahomo PGE*

EJ] Barreiro, LNLF Gomes, Prostaglandin Analogues. Synthesis of
Tetrahomoprostaglandin Derivatives From Natural Hydnocarpic Acid Isolated From
Sapucainha Qil, J. Chem. Res. 1983, 2701;

*E) Barreiro, LNLF Gomes, Novo Método de Sintese de Prostaglandinas
Modificadas da Série 11-desoxi PG E1". INPI, Pl 38201866, 02/04/1982 ; Chem.
Abstr., 100, 17452|u (1984)
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° *EJ Barreiro, LNLF Gomes, Novo Método de Sintese de Prostaglandinas
Labaratério de Avalingdo e Sintese de Substncias Bioativas Modificadas da Série 11-desoxi PG E1". INPI, Pl 38201866, 02/04/1982 ;

Chem. Abstr., 100, 17452|u (1984)



200  Novos inibidores de AChE*

espectalina

| AN SN Bi6foro etanol-amina incluso
Cassia leptophylla

Leguminosa ‘ o
/\/ NH2 “\\\\\/\/\/\/\/\)I\
HO O o CH

etanol-amina )j\ *N—CHs

o cH; ¢H: Novo inibidor de AChE

CH
I~ N=CH, 3
H3C O + CH
3 Instituto Nacional de Ciéneia e Tecnologia
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Universidade Federal de Rio de Janeiro %
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7 Planta Medica * Patent NZ554392 (15/10/2004) ﬂl-d
! * INPI PI 0305690-2 08/10/2003

MS Alexandre-Moreira, C Viegas Jr; ALP Miranda, VS Bolzani, EJ Barreiro, Planta Med. 2003, 69, 795



m) (32% safrol

5% oléo

Laboratério de Avaliaco e Sintese de Substancias Bioativas

LASSBio-294*

Oléo de Sassafras Ocotea pretiosa

E. J. Barreiro, P. R. R. Costa, P. R. V. R. Barros e W. M. Queiroz,
"An Improved Synthesis of Indole Derivatives Related to

Estudos pré=clinicos concluidos

Indomethacin from Natural Safrole", Journal of Chemical J Ju—
Research (S), 102-103; (M) 1142-1165, (1982) Novo protot|po de
E.J. Barreiro & C. A. M. Fraga, “A Utilizacao do Safrol, Principal férmaco ca rdioativo

Componente Quimico do Oleo de Sassafrds, na Sintese de

Substancias Bioativas na Cascata do Acido Araquiddnico: *JS Patent US7091238-15/08/2006

Anti-inflamatérios, Analgésicos e Anti-trombdticos”, Quimica
Nova, 22, 744-759 (1999) European Patent EP1532140; WO-0078754



A génese do LASSBio-294...
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f A génese do LASSBio-294...
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A série congénere <°]©/ "
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N
\ benzodioxola
(safrol) 0 NH
< isosterismo
Imazodana Q u i mi ca o] N

LASSBio-286

P. C. Lima, L. M. Lima, K. C. M. da Silva, P. H. O. Léda, A. L. P. Miranda, C. A. M. Fraga & E. J. Barreiro, “Synthesis and Non-
C addictive Analgesic Activity of Novel N-acylarylhydrazones and Isosters, Derived from Natural Safrole”, Eur. J. Med. Chem., 35,
187 (2000).
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"-’ P. C. Lima, L. M. Lima, K. C. M. da Silva, P. H. O. Léda, A. L. P. Miranda, C. A. M. Fraga & E. J. Barreiro, “Synthesis and Non-addictive
Analgesic Activity of Novel N-acylarylhydrazones and Isosters, Derived from Natural Safrole”, Eur. J. Med. Chem., 35, 187 (2000).



Analise espectroscopica e raios X

Karabatsos, G.J., ¢z al. (1964) J. Am. Chem. Soc., 86, 3351; Karabatsos, G.J., et al. (1967) Tetrabedron, 24, 3907; ibid (1967) Tetrabedron, 24, 3361.
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Vista Frontal Vista Paralela

Kummerle, A. E.; Raimundo, J. M.; Leal, C. M.; Silva, G. S.; Balliano, T. A.; Pereira, M. A.; DeSimone, C. A.; Sudo, R. T.; Zapata-
Sudo, G.; Fraga, C. A. M.; Barreiro, E. J., Eur. J. Med. Chem. 2009, 44, 4004-4009
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Metabolismo de LASSBio-294

Cao e B. bassiana ATCC 7159

o) I \ . ; 2
o) /N NS Beauveria baSSIana
N S s
< | ATCC 7159 > < \
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*E. O. Carneiro, C. H. Andrade, R. C. Braga, et al., Structure-based prediction and biosynthesis of the major mammalian metabolite of the
cardioactive prototype LASSB io-294, Bioorg. Med. Chem. Lett., 20, 3734 (2010); R. C. Braga et al., “Determination of cardiactive
prototype LASSBio-294 and its metabolites in dog plasma by LC-MS/MS: application for a pharmacokinetic studies”, J. Pharm. Biomed.
Analysis, 55, 1024 (2011);

*& AGM Fraga et al. Eur. J. Med. Chem., 46, 349-355, 2011



Metabolismo de LASSBIi0-294
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LASSRio-204 pemrense
farmaco cardioativo™

*US Patent US7091238-15/08/2006
*European Patent EP1532140; WO-0078754

Thienylhydrazone with digitalis-like properties (positive inotropic effects)

Quimica |

H PM 274

v’ Estruturalmente simples, com rota de sintese com > 55% de rendimento global, na
escala 2,0, 5,0, 10, 20M ( ca. 5 kg), empregando matéria-prima acessivel;

v Potentes propriedades inotrdpicas positivas, vasodilatadoras e neuroprotetoras,
administrado por via oral;

v Novo mecanismo farmacolégico de acdo: ligante de receptores adenosinérgicos;

v'Sem citotoxicidade, nem genotoxicidade, sem toxicidade sistémica (aguda e sub-aguda)
em duas vias de administra¢do (p.o. e i.p.*) em doses 1000 uM/kg e 73 uM/kg,
respectivamente.

*i.p., administrando-se 2 vezes ao dia, durante 15 dias seguidos: ~100 vezes ED., in vivo).



¥

dNeiro

Universidade Federal do Rio de |

% Sudo, R.T. et al. (2006) US Pat. 7,091,238 (15 de Agosto de 2006)
W Unrren States PaTenT anp Tranemany OFfce

T :
> m&m PO P
Ber = e LU:'-_- == AT ] %
| T APRLICATIH G | | e "’

i AT FATENT MO, | s roesEy pocc wo J
e Aug 15, 2006 7.091.238 T 1T
s o - = T T F I : Patente
Elgﬂm J:l-:f‘nc zgu:::;ﬂi}rdnli:n ;ﬂ;};lmhs-h;z p9rn:rtws (positive inotropic eﬁ‘ectsj]
ASTTTON 5 :
" ' -
[ ISSUE NOTIFICATION| °

The progected petent sumbes and msue dale sre gpecified shove:

Dieterming ibon of Patent Term
(sppication flcd ‘

The Patent Tenm Adjustment = 109 dayis),
inclide @n indication of the adjestment on the frond

If & Comtinoed Prosecution Application (CPA) was filed in the above-identied apphicaton, the filimg daic
deermines Fatent Term Adjestwent is the filing dse of the mos recem O

ﬂpﬁ:#ﬂmﬂhﬂtﬁdﬂnmdﬁuﬁﬁmnﬂmhqudﬁ?ﬂmh
rledal ¥

Tl e s e

p l'-r.].tiﬂ Admainistration & (5711 2727702 Qumm relating &0 issee and publication fes
mmuwummmmﬂumuﬂwmmmu{m}
WL = = om0 an e el

Fooberto Takahl Sudn, Rio de Jeasin, BRATIL: Ii'_‘-."', A B S ﬂ W i_'; I !
Foearn X, A [Fugeesgee, Bl tmore, R P i I
Flienrr 1. Bt Riln de Jamedmn. E0: i f

Caricos Allsestn WMamssour Fraps, Riode Taeem, THRA L J P2 o
Ama [ains Paibares T Wiremds. Pesnpole, BRATE fi=

'i'F WyELF "-'IHII Cr L1188 B P I TMEENT

R (R, TIAM




o NH,
@3 1929 - Szent-Gvirgyvi N> K
= ? I
El [ ] 5 L“N N)
I 0
= L&
E Qulmlca receptores de adenosina oxl og
I" i
= G-PCR
I
,.g
0
s A A A
) 1 24 Ajp 3
e
o
=
: ' v |
i
I au ,
=
i = cANP = cAMP = cAMP
alta baixa
afimudade

Apgonistas & antagonistas —

Ralevic, V.; Burnstock, G. Receptors for
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Rev. 1998, 50, 413-492.
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Estudo do mecanismo de acao
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IC50A,0 = 8,2 UM ICcoA,, = 9,9 UM
0 ) .
Efeito vasodilatador
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|
0 CH3 CH3
LASSBio-785 - L s
LASSBio-1289 Q uimica
ICcoA,, = 22uM ICoA,, = 17 UM
SUDO, R. T.; ZAPATA-SUDO, G.; BARREIRO, E. J. British Journal of Pharmacology. 2001,134,603-613.
DUARTE, C. D.; BARREIRO, E. J.; FRAGA, C. A. M. Mini Reviews in Medicinal Chemistry.
2007, 7,1108-1119. 'i‘

Bioativas

ZAPATA-SUDO,G. et al. American Journal of Hypertension. 2010,23,135-141.

PCT Int. Appl. (2000) WO 2000078754
PCT Int. Appl. (2010) WO 2010043010
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WORLDWIDE

Y IPID B http://www.wwpdb.org/-"=x

PROTEIN DATA BANK

Access the PDB FTP:
RCSB PDB PDBe PDBj
Archive Download

Chemical Component
Dictionary

Deposit Data to the PDB:
RCSB PDB PDBe
PDBj BMRB
Search for Structures:
RCSB PDB PDBe
PDBj BMRB
PDB Archive Snapshots:
RCSB PDB PDBj
Instructions to Journals
Documentation
Format

Annotation and Policies

Workshops and Task Forces

K-ray Validation
NMR Validation
wwPDBAC

AR

L

Home wwPDB Agreement | Statistics | FAQ  News = Contact Us

Data Download Details

The wwPDB ftp site is quite large. As of September 21, 2008, it contains more than 443,000 files and requires over 94 GBbytes of storage. It
will continue to grow with each weekly update. Fresh i [ i of time.

Y september: setembro  Desafivar

A number of download locations and options are provi le.

Access is available from: the RCSB PDB (USA) | PDBe (UK) | PDBj (Japan)

Please note: fp:/fftp.rcsboorg is no longer updated. Please access the PDB archive using one of the FTP sites listed in the left menu.

RCSE PDB:

USING RSYNC PROTOCOL:

rsync --port=33444 ftp.wwpdb.org::

ftp Top level of ftp tree approximately &6 GB ( /pub/pdb )

ftp data Data directory within ftp archive Aproximately &5.7 GBE { /pub/pdb/data )

ftp derived Derived data directory within ftp archive Aproximately 134 ME | fpubfpdbfderived_data
ftp doc Doc directory within ftp archive Aproximately 234 ME ( /pub/pdb/doc )

Downloading coordinate files in PDB Exchange Format (mmCIF): To download the entry files in PDB exchange format the following rsync
command may be used:

rsync -rlpt -v -z --delete --port=33444 %
rsync.wwpdb.org: : ftp data/structures/divided/mmCIF/ . /mmCIF

Downloading coordinate files in PDBML Format {xml): To download the entry files in PDBML format the following rsync command may be
used:



Métodos computacionais

Quimica

CONSTRUCAO
DOS
LIGANTES "DOWNLOAD DA
Anadlise conformacional ESTRUTU'SA PROTEICA
(método semi-empirico AM1) = elabora¢ao do modelo

PROTEIN DATA BANK (PDB)

ANCORAMENTO DOS SELECAO DA
LIGANTES NO SITIO ESTRUTURA

DE REFERENCIA DETERMINACAO
i DOS PONTOS DE
é DETERMINACAO DA ENERGIA LIVRE LIGACAO
{ ﬁKSS $38io

DE LIGACAO TEORICA (AGiigacso)

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 )
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Mecanismo de acao in silico
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Receptores de > 1Cue 8.2 M (ﬂjg)LH s

Adenosina AZ_A

Quimica é:
GASSBio [ GLU16Y
PHE168 ) | HIS264

antagonis_t._
LEU8S

LASSBio-294

Universidade Federal do Rio de Janeiro *l

} /-’

| THR88 _{ '__ Hies

f‘[ TRP246

R Tesch, resultados nao publicados, 2012
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LASSBio-294 docked no cristal 3QAK do receptor adenosinérgico A2A
Programa GOLD 5.1. (CCDC) (n2 de registro 8588); Funcao: ASP




Patentes de ligantes de receptores de adenosina

Patent number(s)

WO 2007136817

WO 2007120972
US 20080009460

LIS 2007299059

WO 2008063712
LS 20070299089

US 2007207978
US 2007203090

US 2008132526
EF 1904512
WO 2008031875

EP 1861412

WO 2007121923
and others

WO 2007121920
WO 2007121918
WO 2007121921
WO 2007107598
U5 2007232559

L5 20080064653

|P 2008508360

Assignee(s)

Adenosine
Therapeutics

Adenosine
Therapeutics et al.

CV Therapeutics

CV Therapeutics

CV Therapeutics
GlaxoSmithKline
ClaxoSmithKline
Novartis

Novartis

MNowvartis

MNowvartis

). Schrader &

C. E. Mueller
University of Virginia
University of Virginia

University of Virginia
etal.

Subject

Describes substituted aryl piperidinylalkynyl adenosines; useful for treating diseases that provoke
inflammation, also useful for treating sepsis.

These describe the use of A_| receptor agonists that do not have undesirable side effects; useful for

treating acute inflammatory events such as cerebrovascular accident.
Describes the use of A, agonists — especially CVI-3146 and CVI-3033 — in treating ischaemia.

These describes the use nf)'lnn
ischasmia.

agonists, such as methylcarboxamide derivatives, for treating

These describe C-pyrazole and N-pyrazole A, agonists that are are vasodilatory agents; useful in heart
imaging and as therapeutics for coronary artery disease.
Describes new purine derivatives; useful for treating inflammatory diseases such as asthma and

roni i ilmaon i
Describes new substituted purine derivatives that are potent A agonists that are safer alternatives
to corticosteroids; useful for treating inflamammatory disease.

These describe adenosine derivatives; useful for treating inflammatory conditions or obstructive
airway diseases.
These describe purine derivatives that are are useful for treating inflammatory or obstructive ainway

diseases, and egsinophil-related disorders of the airways,

These describe organic compounds thatactas A,
obstructive airway diseases.

agonists; useful for treating inflammatory or

Describes the use of a substituted purinylamine compound to treat cystic fibrosis, pulmonary
hypertension, pulmonary fibrosis. inflammatory bowel syndrome and wounds.

Describes a phosphorylated compound that comprises a ribosyl moiety and a purine moiety that has
agonist properties on the A__ receptor after dephosphorylation.

Describes new I-propynyl adenosine analogues and methods of their use for treating inflammatory
activity due to pathological agents or trauma.

Describes compounds that are selective modulators of A, receptors; useful for preventing and

treating central nervous system injury in spinal-cord cells.

Describes new 2-propynyl adenosine analogues with modified 5'-ribose groups; useful for treating
inflammatory response, autoimmune disease, and allergic and infectious disease.
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Pretende-se tratar de temas, opinides,
comentarios sobre a Ciénciados Farmacos,
seu uso seguro e beneficios. Aspectos da
formacg&o qualificada de universitarios e pos-
graduandos nas Ciéncias dos Farmacos
também sé&o de interesse.
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Nesta etapa da
Linha do Tempo
da Quimica
Medicinal: assim
nascem os
farmacos
atingimos a década
de 50, a partir de
quando surgiram
intimeras inovactes
terapéuticas
significativas,
resultado  dos
avancos importantes observados em varias disciplinas relacionadas a
Quimica ou a Biologia.
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que as fazem fortes"

Oswaldo Cruz




¥

(ﬁ Universidade Federal do Rio de Janeiro

L ;

UFR)

“...Para achar agua é preciso
descer terra adentro,
encharcar-se no lodo.

Mas ha os que preferem
olhar os ceéeus,

e esperar pelas chuvas...”
Oduvaldo Vianna Filho

(em “Cumplice da Paixao”, Dénis de Moraes
Ed. Nordica, RJ, 1991).

ejbarreiro@ccsdecania.ufrj.br



