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. Sintese organica & sintese de farmacos;
. Aspectos contempordneos da sintese;

Farmacos sintéticos:
1. Dimensao & mercado;
2. Particularidades;

. Capacitacao & limitacoes;
. Agradecimentos
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Sintese total

multietapas; |
(Fase solida, etc) Quinina

Sintese assimétrica; (1945%/2001%%)
Sustentabilidade B G
Green chemistry,
C-C/C-O/C-N/C-Setc
Grupos protetores;

*R. B. Woodward, W. E. Doering, The Total Synthesis of Quinine, CO,H
J. Am. Chem. Soc. 1945, 67, 860; o
**@G Stork et al, The First Stereoselective Total Synthesis of Quinine, )]\

J. Am. Chem. Soc. 2001, 123, 3239; (0] CH,3



C47H51NO14

K. C. Nicolaou et al., Total synthesis of taxol, Nature 1994, 367, 630; R. A. Holton et al.,
First total synthesis of taxol. 2. Completion of the C and D rings, J. Am. Chem. Soc. 1994,
116, 1599; J.J. Masters et al., A Total Synthesis of Taxol, Angew. Chem. 1995, 34, 1723;
P.A. Wender et al. The Pinene Path to Taxanes. 6. A Concise Stereocontrolled Synthesis
of Taxol, J. Am. Chem. Soc. 1997, 119, 2757.
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Mercado Farmaceutico Mundial

Anos
%

2005 i 2006: 2007 i 2008 i 2009 i 2010 : 2011 i 2012

55,8 i598,2 605,2:649,0 i712,0 785,1 i 830,0 ;| 895,0*

(10,4%)1 (6,0%) 1 (6,8%)1 (7,0%)t (6,0%)t (10,0%)1 (8,0%) (3,5%)1
US$S DINGES ceveveneerenencncaencsencnsesensnsescnsssasensnsnns >

América Latina: * Fonte: R Mullin C&EN, 2012, 90 (Dez. 10), p.15-20 18

Brasil: ~3,0% (10° lugar) = US$ 17,7 bilhées (ca. >20%) & Principais classes terapéuticas:
Top-10: Co’s US$ 362,2 bilhoes (-1,2%) / Farm. US$ 76,7 (-2,3%) oncologicos (6,0%)

& anti-lipémicos (4,1%)
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{ Novos farmacos lancados por ano / 1999-2012

. maraviroc rivaroxabano pitavastatina
vorinostat

ziconotido 2006 | 2;?? 2{2}28 2009 saxaglipina
wy 2005 27 2 o 2010
31
19 2011
2004 crizotinibe
erlotinibe

28

2003 33
risperidona 2002

31

95 35 35 2012
2001 2000 1999 ivacaftor

imatinibe €someprazola celecoxibe iﬁ

------

aripripazola

Fonte: Fonte: Annual Reports in Medicinal Chemistry, Market to Market, Volumes 35-47, ACS, 1999-2012
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Farmacos
genéricos”

Genérico

- Mercado brasileiro (25%)
% ca. USS$ 11,8 bi (2012; 11%) | |

Pharmaceutical 4
Outsourcing

R Insumos farmacéuticos ativos (IFA’s)

“The art is to select [generics] that will be winners versus ones where there
will be enormous competition...”
“Some fine chemicals companies make generic bulk actives and some

don't, but no company can afford to ignore them”
M McCoy, Generic Drugs, C&EN 2002 (#13) 80, 23




Inovacdo Incremental .

super blockbuster-drug
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. iPr Ca*? N X0
F |-/| Sunitinibe* g tentR g
Pfizor Prof. Angelo C. Pinto & Dra Barbara V. Silva
Lipitor® UFRJ
atorvastatina Vendas mundiais: USS >1 bilhdo (2010)
Prof. Luiz Carlos Dias & Dr Adriano Siqueira *Patent US 7211600 (2001)
UNICAMP CF
’ Mercado dos tinibes nos EUA
Vendas mundiais: USS >150 bilh&es (1991-2011) >USS 18,5 bi (2009)
INPI Patente, 2011 (BR) E INCT
o (o)
Prof. Luiz Carlos Dias _CHs o\ *
UNICAMP N :
(SUS) < “Caminho das indias”

fluoxetina
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INCT-INOFAR: A. C. Pinto & B. V da Silva, Instituto de Quimica, UFRJ



=
s
-,
b
L=
=
=
=
Lt
=
i
b
s
=
Z
=
S

= W

=
el T I
b ¥

Patentes a expirar em 2012

Marca® Nome Empresa Vendas
2010 (USS)
Seroquel guetiapina AZ 6,8 bi
Lexapro escitalopram | Lundbeck 2,3
Provigil modafanila Teva 1,1
Plavix clopidogrel Sanofi/BMS| 8,9
Singulair  |montelucaste| Merck 5,5
Actos pioglitazona | Takeda 4,3
Diovan valsartana Novartis 4,1

Fonte :IMS
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Scale-up primdrio Etapa _
P Pré-clinica o CapaC|tagao!
Inovagio Radical | ok . Cap
Rota Scale-up . Lab. Escalal
sintética
origin=! Escalade bancada escala
° Busa multimolar
Custo: ~100/g ‘J"t otimizada oG

. 3 6t |
escala milimolar : Planta de
‘ Il
ml producdo
- :

etapa do desenvolvimento

etapa da descoberta
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i 5-30 .
mgg g Rotinade
-~ — Producdo
2-5kg
1kg 5-25 kg
. s I 25-50 kg IEA | > 100 kg
. 300/kg ]
Farmacos s/ Rotasintética 5 -500g A0t ks
protecao I
patentaria descrita Escalade | * Escala * Fi:'_ca al # ESCALA
bancada multimolar mu. 'T"o . PILOTO
otimizada
Scale-up
- 100X, ;
Matéria-prima Inovacao . : ' ._g_, ranga“
>>verticalizagdo N0 PIRcessn |_ impactoambiental
equipamento padrdo
Genéricos Novos X Novos Genéricos prazo de execucio
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