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H Steroidal scaffold
cardenolide Na-K ATPase

Old molecule, new recptors...

o-subunit of the Na+/K+ ATPase pump in the membranes of heart cells

Digoxin inhibit the hypoxia-inducible factor 1 (HIF-1) in 88% at 0.4 uM &
Digoxin inhibit interleukin-17 *

% H Zhang et al., Digoxin and other cardiac glycosides inhibit HIF-1a synthesis and block tumor growth, PNAS 2008, 115, 19579
*'JR Huh et al, Digoxin and its derivatives suppress TH17 cell differentiation by antagonizing RORyt activity, Nature 2011, 472, 486







A importancia da conformacao
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Alcalodides = alcalinos =
bases nitrogenadas naturais
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Da morfina as 4-fenilpiperidinas
From morphine to 4-phenylpiperidines
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Da morfina ao tramadol
From morphine to tramadol

Simplicacdo molecular

E 1977 — Alem.
morfina % tramadol
C17H19NO3 l||||| C16H25N02
PM = 285,3 o PM = 263,2
Quimica (+)-(1R,2R) / (-)- (1S,2S)-enantiomers
1/10 M

LL-opioid agonist
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DUAL MECHANISM OF ACTION:

Helmut Buschmann. Tapentadol — From Morphine and Tramadol to the Discovery of Tapentadol.
in Analogue-based Drug Discovery lll, Edited by Janos Fischer, C. Robin Ganellin, and David P.
Rotella. Wiley, 2013.



A quiralidade dos produtos naturais

Reconhecimento
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Chirality in
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Volume 33
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& Other enantiomer does not fit

enzyme active site
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Modelo de Easson-Stedman




Gossyp/um hirsutum

GOSSIpOI QwraISEMCestereogenlco J

AR Santos, AC Pinheiro, ACR
Sodero, AS Cunha, MC Padilha, PM
Sousa, SP Fontes, MP Veloso, CAM
Fraga, Atropoisomerismo: o efeito
da quiralidade axial em substancias
bioativas, Quim Nova 2007, 30,
125.
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Institute of Global Health Innovation,
Imperial College London, UK;

Head of Strategic Development for the
International Organization for Chemical
Sciences in Development.

Stephen A. Matlin

Imperial College London
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Molécula pioneira
Acido acetilsalicilico

Sune K. Bergstrom .
(1916-2004)  Bengt I. Samuelsson

http://nobelprize.org/nobel _
prizes/medicine/laureates/1 (1934 )
982/bergstrom-autobio.html| http://nobelprize.org/nobel
prizes/medicine/laureates/19 O
O H 82/samuelsson-autobio.html

% 1889 m 1982

Prostaglandina F,,

AAS 1982

John R. Vane
(1927-2004)

http://nobelprize.org/nob
el_prizes/medicine/laurea
tes/1982/vane-
autobio.html
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Icosanoides

PGE,

PGF,, em cées provoca HO :
intensa broncodilatacdo OH

PGF,,

PGF, em caes provoca
severa broncoconstricao

Similaridade X Dissimilaridade
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As plantas e os parasitas
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Ecole de Pharmacie de Paris
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Medicamentos antimalaricos
O-aminoacridina  cHs
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KAFD Souza, PA Porto, J. Chem. Educ. 2012, 89, 58
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Artemisinina

Qinghaosu

ARTEMISIA

srvp

| MALARI.‘A‘.

SN Artemisia annua
OH

GH Posneretal @
P ) Med Chem 2004, 50, 2516
' Johns Hopkins University

MA Avery, M Alvim-Gaston, EJ Barreiro, FE Cohen, J Med Chem 2002, 45, 292




2015

€ MERCK
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Avermeactin By,
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William C. Campbell (Irlanda)
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HO |
Muscimol  GABA,R

PSICOATIVA

— | ALCALOIDE

Acido y-aminobutirico

X. Chen, M. Decker, Multi-Target Compounds Acting in the Central Nervous
System Designed From Natural Products, Curr Med Chem 2013, 20, 1673.




Alcaloides psicoativos
Triptaminas

Acanthaceae, Aceraceae,
Apocynaceae, Fabaceae
(Leguminosae), Caesalpinioideae
subfamily, Malpighiaceae,
Myristicaceae(Virola spp),
Ochnaceae, Poaceae (Gramineae),
Polygonaceae, Punicaceae,
Rubiaceae, Rutaceae, Urticaceae
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Alcaloides psicoativos
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Mescalina

H,CO

H,CO

Lephephora williamsii v Cardona

OCH
Peyote 3 (Lophophora Williamsii)

1897 - Arthur Heffter
& San Pedro Cactus @

1919 - Ernst Spath
m Alcaloide
e " G nc” “cr,  psicodélico

3
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29,5. DIAB(d) - 2
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Aldous pesoeee (1925-1998)
Huxley N
(1894-1963)
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Alcaloide tropanico

5-HT,; >>> 5-HT,

' COCAINE
&TOOTHACHE DROPS

‘Instantaneous Cure!
PRICE 15 CENTS.
Prepared by the

LLOYD MANUFACTURING GO.

219 HUDSON AVE., ALBANY, N. Y.
For sale by all Druggists.

(Begial d Mazch

Alosetron, bemesetron, cilansetron,
dolasetron, granisetron, lurosetron,
palonosetron, ramosetron, ricasetron,
tropisetron, zatosetron.

1987 - GSK J\
] NN
 {
\ y,

" IT' 5-HT, antagonista

Ondansetron

Tropisetron N




Dietilamida do acido lisérgico (LSD)
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Tetraidrocanabinol

1964
>

,f mc;[a;;;%;iﬂl?z:psm . B - #pa. .
A Raphael Mechoulam, Yechiel Gaoni e

Habib Edery no Instituto Weizmann




ioimbina

Yohimbe bark ( Rubiaceae)
Aspidosperma sp., Apocynaceae)

Afrodisiacos



loimbina
a2 receptors

DiastereoisdOmeros
da ioimbina

a2-adrenergico antagonista.
>> 5-HT, , parcial agonista &
5-HT,, & 5-HT,; antagonista

Rauwolscina ou raubasina,
isoioimbina, a-ioimbina
ou corinantidina

TG'WaddeII, H Jones, AL Keith, Legendary chemical aphrodisiacs, J. Chem. Educ. 1980, 57, 341



