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The Top Pharmaceuticals That Changed The World

Chemical and Engineering News Vol. 83, Issue 25 (6/20/2005 )

8 C&EN Special Issue

A Look At Drugs That Changed Our World

Chemical & Engineering News looks
at 46 drugs that have had a major
iImpact on human health and society
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. L ASPIRIY
ALPHABETICAL INDEX Félix Hoffmann (1898) Me” S0 © -
oH
Allegra Avermectin AQuinine -
AAspirin ALibrium ARitalin
AZT AL ovastatin ARituxan
Botox AVedical marijuana ARU -486
fCisplatin 76 -Mercaptopurine fSalbutamol
ACrixivan Aviethadone ASalvarsan
ACyclosporine AViorphine Aragamet
ADigoxin £Oral contraceptives AT axol
AErythropoietin FOxytocin AThalidomide
Aether Aenicillin AThorazine
Aentanyl APhenobarbital AThyroxine
AFluoride APremarin Avaccines
AFosamax AProntosil Aviagra
AHydrocortisone AProzac AJioxx .
Asonizid Viagra-

Ansulin Avitamins - ~

~80% € de origem sintetica!!!




Alexander Fleming: "Nao inventei a H
penicilina, a natureza é que a fez. RTN
Eu s6 a descobri por acaso”
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1945: Fleming, Florey e Chain dividiram O 2
Nobel de Medicina pela descoberta e O//\OH
desenvolvimento da penicilina

\

Hospital St. Mary, Londres: O médico escocés Alexander Fleming
em setembro de 1928, ao voltar de férias, encontrou em uma
PENICILINA placa de Petri um fungo (Penicilium notatum ) que

82 ANOS! exterminava bactérias patogénicas (Staphylococcus aureus ).

Fleming, A (1929). On the antibacterial action of cultures of a

Penicillium with special reference to their use in the isolation of

_ B. influenzae. Br | Exp Pathol 10, 226-236.
Placa de Petri fluenzae. Br ] Exp

Salvou milhdes de vidas durante
a Segunda Guerra Mundial!

Uso descontrolado abriu caminho para

propagacao de bactérias e de virus.

Superbactérias, que causam infeccao
hospitalar ou tuberculose.



Chemical and Engineering News
C&EN , May 5, 2008 Vol. 86, N.18, p. 12
Junho 2007 a Junho 2008

TOP 10 PRODUCTS
For the 12 months ending June 2008, Lipitor retains its spot as the world's biggest-selling drug

‘-:;---.-—-

SALES TO
JUMNE 2008
COMPOUND MARKETER INDICATION {5 BILLIONS)
Lipitor Atorvastatin Plizer Hypercholesterolemia $13.8
Plavix Clopidogrel Bristol-Myers Squibb Atherosclerotic events 8.3
Mexium Esomeprazole Astradeneca Acid reflux disease symptoms X
Serentide _Fluticasone and salmeterol  GlaxoSmithKline _Asthma 15
Enbrel Etanercept Amgen Rheumatoid arthritis 56
Seroquel Quetiapine Astradeneca Bipolar disorder, schizophrenia 5.1
Syprexa Olanzapine Eli Lilly & Co. Schizophrenia 5.1
Risperdal Risperidone Johnson & Johnson Schizophrenia 5.0
Remicade Infliximab Centocor Crohn’s disease, rheumnatoid 4.7
arthritis
singulair Montelukast Merck & Co. Asthma, allergigs . 4.6
'

Top 10 products / £67.4

Nove dos Top -10 possuem ingredientes ativos quirais
Serentide = Fluticasone (anti -inflamatorio) e
Salmeterol racémico (broncodilatador)
Zyprexa = Olanzapine (aquiral)



75% do total de farmacos
é de origem sintetica

Obtencao de substancias quirais na industria

.

@ Chiral pool e Resolucao de
racematos

B Métodos assimétricos quimicos

O Métodos assimétricos
biologicos

Chem. & Eng. News , June 14, 2004 , Volume 82, Number 24, pp. 47-62



\L: PHARMA GROUPS TAKE A KEY POSITION

October 13, 2003
Volume 81, Number 41
C&EN 81 (41) pp. 7#78, 82-83, 86, 88-91

Reconsiderando
i Produtos Naturais ?

N NDrug di sco

& sSynthetic chemistry

dn

efforts are shifting
Rec 'd ' '
3 natgpal pgg'df;g: T, back to natural
products r €



J. Nat. Prod. 2007, 70, 461—477 Q‘Zﬁ\

Natural Products as Sources of New Drugs over the Last 25 Years'

ANO INTERNACIONAL DA OUiMICA 2011
QUIMIE

AnBo Biological; wusually a | arg
either isolated from an organism/cell line or produced by biotechnologica
Natural Products means in a Surrogate host.

Institute-Frederic

David J. Newmd

~

A NO N aproducta |

. ) ) N
Derived from a nat wemsynthgic o @
modification.

Totally synthetic drug, of’
modification of an existing agent.

Made by t ot @Harmacgphdresmvasifrem bug

N = natural proc a natural product.
ND = natural pr¢

n V Waccine
and S*/N

products S —
OB ENENDOS OS/NM BS* BS*/NM BY

Figure 1. All new chemical entities, 01/1981—06/2006, by source (N = 1184).

52% PN per se/derivados de PN, sintéticos baseados em PN




ATORVASTATIN (LIPITOR)

Reducao dos niveis de colesterol plasmatico
Lancado em 1991- PFIZER & PARKE DAVIS

Emprego de modelagem molecular no desenho de nova classe
de inibidores de HMG Co-A, com sistema 1,2difenilpirrol.

Planejamento: sistema decalinico da Lovastatina: farmacoforo

hidrofdbico, origina o sistema 1,2-difenilpirrol.
c’

- Lipitor
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Produtos naturais como prototipos de farmacos
(Potentes inibidores de HMG Co-A redutase)

HO O HO
_ COoH
0] 0 OH

LN

Q > Hidroxi-acido
Me 7 HMG Co-AR d
’ - Me
Me P inibid
Compactina inibicor
Me“‘\
1985: Isolado de Penicillum citrinum ML-236B mimetiza intermediario tetraédrico na

/ centros estereogénicos (5 no anel decalina) reducao biocatalisada pela HMG Co- AR

Me 7 Me
Me Me Me
Lovastatina Simvastatina
Me*"

(Merck, 1987, com o nome Mevacor) (Merck, 1988, com o nome Zocor)



Biossintese do colesterol ~30 etapas. Interrompido

pela inibicdo da enzima
hidroximetilglutaril Co-A redutase
(HMGCo -A-AR), limitante

B ] da biossintese
HS%
HMG-CoA-  pow™ COOH
redutase o
NADP* NADPH
SCoA
HMG-CoA

HMG-CoA-
COOH redutase
O r‘ ;
NADPH NADP* mevalonato

53
Cico e Confertnias colesterol (48)

ANO INTERNACIONAL DA QUIMICA - 2011
DUINNEASE 5 - o i



CANDIDATES FOR PRESIDENT & DIRECTORS I AXO L

CHEMICAL REESTSEILRISE
Taxus brevifolia  (1962)

% Englneermg News 100 mg de 1 Kg de casca seca
SEPTEMBER 1552093 y 7
> » 30 il G (1 Kg = 3000 arvores)
= Lo A1992 FDA aprovado par :
[lancado no mercado (~30 anos)]

A1994 FDA aprovado par:
A1994 S2nteses Totais (
AVi abilidade de futuro emj

pela complexidade estrutural/escassez de
fontes naturais
A S2nt es ei 1p-desacetila-bacatina lll,

Taxols path from

yew tree to patlent
i e natural

»
¥

1a Ac Bz
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TAXOT I:RI: (docetaxel)

H3 QUIMICA PARA UM MUNDO MELHOR
Hs HO O OH

HC™
Duas vezes mais S
ativo que o taxol
N

grupolipofilico, N-acila: ’ (

essencial pode ser esterificado ou removido,

sem perda de atividade

k_/' /4\\ )
L/ W OH em posicao o : ativo 1
anel A, essenmal
S L /

'».,‘ AcO O OH = se removido, aminado ou epimerizado,
! mantém a atividade

essencial

[ grupo lipofilico: l o~

anel oxietano, essencial
k_/' r¢{\\\\ 7 \\ : \/ j
Q%/// = P
."l ."I- —

|’|,'
Taxol (62

- ( ) 0 A - i Al

OH livre ou grupo N — grupo benzoila, essencial
hidrolizavel & essencial . /

OH, CH,CO: inativo ]

.



COMMERCIAL

MUdanga QUIFaI (Chlral SWItCh) AstraZeneca manufactures

esomeprazole by asymmetric oxidation

Estratégia da industria farmacéutica para lidar OCH,
com a questdo da quiralidade em farmacos. H;C CH;
Relancamento de farmacos licenciados e comercializados O M OCH,
como racematos, em sua forma enantiomericamente pura. 2 5_‘:”@@
H

TOP 10 PRODUCTS Asyrrnetric
For the 12 months ending June 2008, Lipitor retains its spot as the world's biggest-selling drug titamiuem
SALES TO 12-MONTH ca‘lalﬁl
JUME 2008 CHAMNGE IN
COMPOUND MARKETER INDICATION {5 BILLIONS) SALES |j
Lipitor Atorvastatin Pfizer Hypercholesterolemia $13.8 -2.1% LH 3
Plavix Clopidogrel Bristol-Myers Squibb Atherosclerotic events 8.3 334 H E: [:H
Mexium Esomeprazole Astrafeneca Acid reflux disease symptoms 77 7.5 3 d
Serentide Fluticasone and salmeterol GlaxaSmithKline Asthma 75 T4 ]
Enbrel Etanercept Amgen Rheurnatoid arthritis 56 11.9 |
Seroquel Quetiapine Astrafeneca Bipolar discrder, schizophrenia 5.1 17.9 A L= i
Zyprexa Olanzaping Eli Lilly & Co Schizophrenia 5.1 -1.2 H""fi::} OCH
Risperdal Risperidone Johnson & Johnson Schizophrenia 5.0 0.8 ‘f M K
Remicade Infliximak Centocor Crohn’s disease, rheunatoid 4.7 15.7 =
arthritis H
g : arc i a5
_,I__;;giacliigrmu — Montelukast Merck & Co Asthma. allergies $5?E :;% EEEII'I'IIFFEIGL!
: ' [94% eeal
MOTE: Sales are in LS, dollars for the 12 months ending June 2008, SOURCES: IMS Health, MIDAS
. Mgl OCH,,).
Ulcera duodenal/gastrica
OCH,
H4C CHy

Melhor perfil terapéutico 5
cura refluxo esofagico em @ Y
78% dos pacientes (4 /5 ‘HE”'IQZ@’ OCH;
semanas) e em 93% (oito . Mg
semanas ) I 65% e 97% Esnmnpra.mzl.-n magnesium
(farmaco racémico) Al

e = anantiameric axoess




1970: a sintese da cefalexina (DSM) combinava 1 etapa de
fermentacao (etapa 3) com 7 etapas de sintese organica
Sequéncia multi-etapas que requer grande quantidade de energia!

1. Benzaldeido — D-fenilglicina

2. D—f’emlgh?u}a — cl-orld’rtato de D—fe-:n-ﬂ-ghcma Red UQ éo no

3. Acucar + acido fenilacético — penicilina G

4. Penicilina G — Penicilina G sulfoxido uso de solve ntes;
Zéti’renicilina G sulfoxido — Penicilina G sulfoxido trimetilsilil Re d u Q é, 0 d 0 CONSUMoO
6. Expansdo de anel da Penicilina G sulfoxido trimetilsilil €ster para d e ene I’g |a,

0 acido 7-aminodeacetoxipenicilanico (7-ADCA) protegido ~ ’

7. Hidrolise (7-ADCA) protegido para formacdo do 7-ADCA Red U(;ao de resi d uos.

8. cloridrato de D-fenilglicina + 7-ADCA — cefalexina

Solucao: Integracao de etapa quimica, conversao enzimatica e fermentacao
Método eficiente, econbmico e ambientalmente amigavel

Etapa 1: sintese organica

J Enzima
Etapa 2: fermentacéo Fermentacio

Etapas 3 e 4: enzimaticas Quimica p
1. Benzaldeido — D-fenilglicina amida \_ Me

2. Acucar + acido adipico — 7-ADCA-amida do acido adipico ‘ S/\JE

3. 7-ADCA-amida do 4cido adipico — 7-ADCA + 4cido adipico QYi ,-QN Gih
(reciclado para uso na etapa 2)

4. D-fenilglicina amida + 7-ADCA — cefalexina

=2

NH, O)



http://www.flexyx.com/go.php?go=http://www.medstore.biz/prescriptions/keflex/?fid=8096

RESEARCHIINTERESTS ¥

Control of the relative stereochemistry
in acyclic systems

Total synthesis of bioactive natural products

Total synthesis of bioactive non-natural products
INCT - INOFAR
World Health Organization (WHO)

Theoretical chemistry: molecular orbital
interactions, natural bond orbital (NBO)
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QUIMICA PARA UM MUNDO MELHOR

RESEARCHTINEERESTS

Recent progress towards
the total synthesis
of bioactive compounds



methylphenidate

T OM -
e Ve x=H, OMe cyclopentenedione (1)

th H :]" Dias, L.C., Piloto Fernandes, A.M. Dias, L.C., Shimokomaki, S.
Synth. Commun. 2000, 3951 J. Braz. Chem. Soc. 2005, 16, 482

|
Dias, Vasconcelos, Steil he »-.T.--‘ , H

Tetrahedron:Asymmetry 2003, 147 =
e e

Prelactone B (2)

Dias, L.C., de Oliveira, L.G.
Org. Lett. 2004, 6, 2587
Tetrahedron Lett. 2006, 47, 2413

H Me/\'“ ppm

LN H
Spirofungin B: N 424 ppm

initially proposed & Spirofungin B:
atzu‘::tu‘::s corrected structure
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Al | fmamm 2011 LETTERS
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- 2001
Total Synthesis of (+)-Crocacin C Vol. 4 No, 24

Luiz C. Dias* and Luciana G. de Oliveira 3951—3954

Instituto de Quimica, Universidade Estadual de Campinas, UNICAMP, C.P. 6154,
13083-970 Campinas, SP, Brazil

{dias @igm.unicamp. by

Received October 2, 2001 '®) Me OMe OMe

COMMUNICATIONS HaN

DOI: 10.1002/adsc.200700589 3

Total Synthesis of (—)-Basiliskamide B Crocacin C

Me Me

. . A . RTINS » - ORGANIC
Luiz C. Dias™* and Caroline da Costa S. Gongalves LETTERS

" Instituto de Quimica, Universidade Estadual de Campinas, UNICAMP, C.P. 6154, 13084-971, Campinas, SP, Brazil
Phone: (4 55)-19-3521-3097: fax: (455)-019-3521-3023: ¢-mail: ldias@igm.unicamp.br

Total Synthesis of (—)-Pironetin' 2003

Received: December 14, 2007: Published online: March 17, 2008 Vol. 5, No. 3

Dedicated to Professor Andreas Pfaltz on the occasion of his 60" anniversary. Luiz C. Dias,” Luciana G. de Oliveira, and Marcio A. de Sousa 265—268
Supporting information for this article is available on the WWW under http:/asc.wiley-vch.de/homel. Instituto de Quimica, Universidade Estadual de Campinas, UNICAMP,
O C.P. 6154 13083-970, Campinas, SP, Brazil

/\/H\ Idias(@igm.unicamp.br
\ Received October 31, 2002
Ph 0] H Me O

H;N TN : Me
Me Me

IIIO

basiliskamida B
Adv. Synth. Catal. 2008, 350, 1017-1021

Me Me (1) Et
Pironetin
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Synthesis of aspartyl protease inhibitors

0 O Journal of Synthetic Organic Chemistry
CH,Cl, -78 °C
H* Clsn :
NHBoc 3 94% NHR
(2 steps) diastereoselection = 95:05

1. HOBt, DCC

NaHCOs;

HO 4

N oot OH

2. TBAF. THF., 25 °C

70% (2 steps) NHBoc O

L. C. Dias, G. Diaz, A. A. Ferreira,

L 685’434 P. R. R. Meira, E. Ferreira
Allyltrichlorostannane Additions to
a-Amino Aldehydes: Application to
the Total Synthesis of the Aspartyl
Protease Inhibitors L-682,679,
L-684,414, L-685,434, and L-685,458

RevIeWEEs: s dltie
E. Tyrrell, P. Brookes
The Synthesis-and Applications of
H OH H O Heteroeyclic Boronic Acids
N NH2 N NH
N N 2
NHBoc 0 3

\, Me
L-685,458 3

Coo=17£8nM 682679 2 Me
50=17 £ _
(Merck compound) Cg0=0.42nM

Feature Article

@ Thieme




Total synthesis of (+¢rocacin D

J. OrgChem 2005 70 2225
JOCMost-Accessedirticles
April-June 2005
PureAppl Chem 2007, 79, 163

JOCari

Total Synthesis of (+)-Crocacin D'

nternational Year of

Int
AN CHEMISTRY

INTERNACIONAL

N

AlQ 201

QUIMICA PARA UM MUNDO MELHOR

Luiz C. Dias,** Luciana G. de Oliveira,* Janaina D. Vilcachagua,* and Florian Nigsch®

Instituto de Quimica, Universidade Estadual de Campinas, UNICAMP, C. P. 6154 Campinas, SP, Brazil,

and Ecole Normale Supérieure, Département de Chimie, 24, rue Lhomond,

F-75231 Paris Cedex 05, France

ldias@igm.unicamp.br

Received December 28, 2004

O
MeQ™ 1 |+
. =
Q ° Cul
N,N-dimethylglycine
MEOJ\ Cs,CO,4
N._O dioxane
U 60 °C, 57 %
O O
by-product

HoN 711

OMe OMe

e N0 P ~

Me Me
Crocacin D

OMe OMe

Me

(+)-Crocacin C (2)

Me
(+)-Crocacin D (1)



Sintese Total da ( -)-Calistatina A

TMS .
O OTBS

=~ z z - Me
£BuLi, 78 °C Me Me Me Me
MeG-9-BBN, B,0 Pd(dppi)Ch, AsPh; -Isolada em 1997 da esponja

Cs,C0;, H,0, DMF

™S O OTBS ta, 15h

marinha Callyspongia truncata
-1 Kg de esponjai 1mg

Me I\E!Ie I\ile I\;Ie
Potente
antitumoral

AcOH, THF
H)O, ta, 72 h

19 etapas (3,5% rend .)
rota linear mais longa

Dias, L.; Meira, P.RR
(J. Org. Chem. 2005 , 70, 4762)
JOC Most -Accessed Articles :
April -June , 2005
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Produced by the phytoepiphytic actinomycete
Streptomyces hygroscopicudRrA0451 .

Possesses potent plargrowth-promoting
activity comparable to that of indole3-acetic acid.

ptendic acid A pteridic acid B
Me Me Me Me

LIHMDS, THF, HMPA
-78°C (I)
TBSO TBS
Y\ﬁ PMBO :

PMBO | S H Me Me Me

_78°C, 70% ds symanti = 8020
Me Me

OTBS
HF.py, THFH50 (10/1)

: o
0°C Me Me Me 07Ctort
80%
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Total synthesis of pteridic acids @nd B D

AlQ

Me Me QUIMICA PARA UM MUNDO MELHOR

TEMPO, BAIB
CH,Cl,

rt

(EtO),P(O)CH,(CH),CO,Et
LiIHMDS
THF

Y

-78°C
60% (2 steps
0 (2 steps) EtO

Dias, L.C., Salles Jr., A. G.

J. Org. Chem. 2009, 74, 5584.
KOH (aq), EtOH

~ HO

rt 70%
pteridic acid A






Isolados de cascas de arvores,
microrganismos de solo, I\/I I G RA STATI N
esponjas marinhas |
Diversidade quimica e biologica
Ambientes geografices distintos
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- [ UBULINA

Important target for the
development of new
anticancer compounds

°
C INBEQMeDI > \\""
‘ LQM 0 @ Instituto Nacional de ‘ll < ||' h ‘. % lmemati VVVVVV
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. Doencas Infecciosas UNICAMP QUIMICA PARA UM MUNDO MELHOR
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Epothilone A

/

Atuam no mesmo alvo biologico,
Discodermolide mesma cavidade de interagéo Dictiostatin



Dictyostatin: synthesis of the C11 -C23 fragment

Eur|OC

European Journal of
Organic Chemistry

[or]

9€91-LS¥1 ‘6002 “way) SiQ °f Un3

TBDPS
TMS
o o 0 o 1. Ba{OH)»8H,0
KI/\)k/ E’\_ THFH,0 (40:1)
- L OMe
: 2 TBS
Me Me Olbﬂa PMBO 9’ o
E : .
Me Me Me
95%, 2 steps
3. CSA, MeOH, CH,Ch, 75%

Me

Et,BOMe, LiBH,4
THF, 0°C, 68%

Hy, PAIC 5%, 94% 1890,
NH,OH, MeOH

Cover Picture
Luiz C. Dias et al.
Synthesis of the C11-C23 Fragment of the Potent Antitumor Agent Dictyostatin

Microreview
Brian Heasley
Stereocontrolled Preparation of Fully Substituted Cyclopentanes

@Wl LEY-VCH www.eurjoc.org

FINCEK o) 14e2-1R26 f200a) . 1SN 109X . Na 1a/2000

Firstisolated in 1994 by Pettit from the marine spon@pongia sp.Inhibits the growth of
human cancer cells with a Glranging from 50 pM to 1 nM. PMBO Dias, L.C.; Lima, D.J.P; Gongalves, C.C.S

Also active against taxol resistant tumors. Eur. J. Org. Chem. 2009, 2009, 1491-1494.




SYNTHESIS OF THE MACROLACTONE OF MIGR{EERES = mers

Isolated from Streptomyces platendmacteria

Migrastatin and analogues have shown to be useful in
treating cancer, as they inhibit the metastasis of cancer cells

O

More potent than
the natural product

OMe IC50= 22nM
1 Extraordinaryinhibitory effect on tumor
IC50= 29uM cancercell migration, important for the

Migrastatin treatment of tumoral metastasis
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X-ray crystal structures ofascin
and of the complex ofascin
and macroketone

Macroketone

actin cytoskeletalproteins such agascin
can be explored as new molecular targe:
for cancer treatment, in a similar manne
to the microtubule proteintubulin

L Chen etal. Nature 464,1062 -1 0 6 6 ( 2 Olihr@sjatinii analogues target fascin to block tumour metastasis 0



Synthesis of thenacrolactoneof migrastatinand analogs S ism preaniions o oAz
with potent cell migration inhibitory activity "

QUINIGASS == - o T

@)
/\/\/\
~ ~ ©O,H Grubbs-II I
OH . : rubbs-II catalyst
2,6-heptadienoic acid (20) 5
(E)Me I\E/le DCC. DMAP (20 mol%) _
»

X > = Me CH.Cl.. 74% toluene, reflux
- 2~12, (570 15 min, 43%
OTBS |

O
Me
HF 5
CH3;CN/CH,Cl,

macrolactone
of migrastatin

, 24 h, r.t., 44%
‘OTBS

OMe
Eur. J. Org. Cher2010, 67486759.



Synthesis of thanacrolactoneof migrastatinand analogs

) ANO INTERNACIONAL DA QUIMICA - 2011
-

with potent cell migration inhibitory activity 7 UG oo
/\/\/\
OH = " “CO,H
OMe Me 2,6-heptadienoic acid (20)
- DCC, DMAP
AN 7 -
= Me

CH,Cl,, 98%

HF, CH3CN/CH,Cl,

Grubbs-II catalyst 72 h,r.t.,, 70%

(20 mol%)
¢ >
toluene, reflux

OMe
NOT observed

C-8 epimer




CHEMISTRY

Synthesis of the macrolactone of migrastatin and analogs ‘Q ,,,,,, @ ,,,,,

with potent cell migration inhibitory activity wol e 20
QUIMICA PARA UM MUNDO MELHOR
= O 0 i
OH /\/\/Y Me
OMe Me OH HE
AN NS DCC, DMAP CH3CN/CH,Cl,
= Me > >
C_)TBS CH,Cl,, 92% / 24 h(,) r.t.
/ ’, 73/0
: OTBS
OMe
Q 0
Me Me
Grubbs-II catalyst HF
:
., toluene, reflux , 24 h, r.t.
2~ " OTBS 30 min, 80% <" ""OTBS  55%

C8-epimer of lacking the
macrolactone 3 double bond



Biological tests: research group of Prof. Adriano Andricopulo ‘%

2
[c]
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Wound Healing

QUIMICA PARA UM MUNDO MELHOR

(/n vitro cycatrization)

Semtquantitative avaliation method, useful to find appropriate concentrations
to determine IC50 values using the tumor cell migration test

Time: 0 h

Blank test

Time: 22 h

Test with active compounds

Tempo: 0 h

Time: 22 h

Tempo: 22 h

35

Ne ub au eamérsa

| &
i T
(LT
(T

LT

Evodiamine

N
A\
N H N
H |
Me
ICg = 280 NM

Cellmigration tests:

from 13 selectedcompounds
6 showedICG,between 14 nM and 275nM.

Macrolactoneof migrastatin 34nM



Serum + 1uM Serum + 1uM
t=0h t = 24h
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Biological tests

Wound-healingassayresultsfor MDA-MB-231
humanbreasttumor cells
Thefigure shows acomparisonbetweenthe
effectsof compounds2 and 34 on the inhibition
of tumor cell migration, and those of
evodiamine(usedas standard irthis study) Evodiamine
anda control (no inhibitor).
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2
macrolactone
of migrastatin

Control
(no inhibitor)

C8-epimer of
macrolactone 3




Chamber CelMigration and CeHinvasion Assay R
with MDA-MB 213 Human Breast Tumor Cell
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