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ALCALOIDES

v’ Substdncias que apresentam o dtomo de N na estrutura
v N e um fragmento da estrutura sdo oriundos do aminodcido precursor

v' Podem apresentar cardter bdsico, se possuir fungdo amina na

estrutura; amidas conferem cardter neutro

PSEUDOALCALOIDES

v' N é obtido por transaminagdo: incorpora o N do aa.

v Restante da estrutura: obtida através da via do Ac-Mal, MEV, MEP ou

chiquimato.
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ALCALOIDES DERIVADOS DA TIROSINA

COH  pLp
Bloco construtor: o
NH» Ll NH,
HO HO

L-Tyr tyramine

Exemplos das classes de componentes formadas:

MeO MeO
MeO ¢
Ho NMe
NH H HO
MeO RS HO
MeO Me O

. RPN McO
Alcaloides Tetraidroisoquinolinicos ¢

Alcaloides Alcaloides Protoberberinicos
MeO O Benziltetraidroisoquinolinicos o
e
HO NMe HO
MeO MeO'
MeO O 0,
: NMe
MeO
Alcaloides HO'
Feniletilisoquinolinicos  A|caloides Aporfinicos Alcaloides Morfinanos Alcaloides

tetraidroisoquinolinicos-
terpénicos
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1. FENILETILAMINAS

COH  pLP
mz El mHg
HO HO

L-Tyr tyramine

O
E4 L tetrahydro-
biopterin

HOD/\‘/C02H pp HO
HO B HO ?
L-DOPA dopamine

lSAM
MeO
NH.
HO :
| o
MeO
NH:
OH

SAM SAM

—

E2 E3 NMe;
HO

hordenine

OH OH
0,
ascorbate HD@ SAM HOD/H
—_— —_—
5
ES3 HO NH, E6 HO NHMe
noradrenaline adrenaline
(norepinephrine) (epinephrine)

SAM MeO SAM MeO
= i
NH,
HO - MeO NH,
OMe OMe

mescaline

E1: aromatic L-amino acid decarboxylase
(tyrosine decarboxylase: DOPA decarboxylase)

E2: tyramine N-methyltransferase

E3: N-methyltyramine N-methyltransferase

OMe
mescaline

v propriedades

. rd

alucinégenas
OH OH
HO HO
NHMe

HO N2 o

noradrenaline adrenaline

(norepinephrine) (epinephrine)

HO CO,H (il
> Gl o 0\&
HO N HN

methyldopa

psicoativas e §§

E4: tyrosine hydroxylase
E5: dopamine B-monooxygenase
E6: phenylethanolamine N-methyltransferase

Lophophora williamsii v Cardona

OH OH
X

salbutamol
(albuterol)

restauragdo pressdo arterial (hipotensdo) e contragdo mdsculo cardiaco

RS RS
HO
HN HN
il Eada
\l/ propranolol
atenolol

v potente vasoconstritor periférico e do musculo liso, respect.; usado na
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2. ALCALOIDES TETRAIDROISOQUINOLINICOS

MeO 5 4
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NH;
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OH o . T2
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(O] —
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L l reduction
MeO MeO MeO
SAM
NH NH - NH
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OH HO Me MeO Me

anhalamine anhalonidine anhalonine

ssintese e Distribu

BIB 5754

ALCALOIDES BENZILTETRAIDROISOQUINOLINICOS
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ElL:
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MeO

SO AIROVERAN

MeO COMPOSTO

cloridrato de papaverina 30 mg-dipirona sodica 250 mg

MeO extrato fluido de Atropa belladona Linné 0,03 mL
O ALIVIA COLICAS

MCO - ,;::m:y:: ﬂ;:l)ﬁ 17017 (Ligagh )

papaverine

Papaverina: vasodilatador na insuficiéncia
Papaver somniferum - Papaveraceae circulatéria cerebral e relaxante musculatura
lisa.

MeO
O Formada OGM em E.coli incorporando genes de Coptis japonica
M

NMe
HO ‘g (Ranunculaceae) e de bactérias que codificam monoamino

HO
O oxidase que converte dopamina em aldeido.
MeO

(S)-reticuline

Reticulina: efeitos analgésico, espasmolitico e antibacteriano
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4. ALCALOIDES BIS-BENZILTETRAIDROISOQUINOLINICOS

Formados por acoplamento oxidativo entre duas unidades de
benziI‘re‘rr‘aidr‘oisoquinolfnicos.

MeO OMe MeO
MeN O O NMe
OH 0 g
NADPH H N H
~ Meo Q O
OH o

NMe
(8)-N-methyl- o /SAM

coclaurine H
OMe MeO
O NMe

OMe (o) .
H \____,/ H

tetrandrine

Habilidade de blogquear canais de Ca™*: aplicagdes
em desordens cardiovasculares

Stephania tetrandra - Menispermaceae
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4. ALCALOIDES BIS-BENZILTETRAIDROISOQUINOLINICOS

MeO

0;  MeO
HO - NMe \ADPH
Ho - . NMe MeO MeO
Ho NMe O NMe
(8)-N-methyl- o o ou M H

coclaurine q
SAM
o ~-0 02N O
g
NMe NADPH o

(o]
H

DR,

MeO

HO ! H
H H s OH OH
e, O I
OMe

OMe

(R)-N-methyl- SN \ tubocurarine
coclaurine 5.

Fontes de curare. Nativas
da floresta amazdnica.
Curares:  paralisam a
musculatura estriada.
Usados em cirurgia do
tronco.
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A
Nymphaeales
A

;Magnolwales
L—Piperales Magnoliids
Canellales
hloranthales
Arecales
Poales B
Commelinales Commelinids

Zingiberales
-Asparagales
Likiales

suuadsoiuy

,

BENZILTETRAIDROISOQUINOLINICOS

Dioscoreales
Pandanales
Petrosaviales

sjoo0uoly

|

-Acorales
eratophyliales

Proteales

Trochodendrales
uxales

Gunnerales

Fabales

Rosales

Fagales
Cucurbitales

sj0a1pn3

Fabids

DISTRIBUICAO DOS ALCALOIDES

rtales

Crossosomatales
Picramniales "
Malvales Malvids
Brassicales
Huerteales
Sapindales
Vitales

spisouadng

Ericales
-Aquifoliales
-Asterales
Escalloniales

spuajseladng

b4
E
H
)
&

-Apiales
Dipsacales
Paracryphiales _|
Solanales i
Lamiales
Vahliales
ntianales
Boraginales
arryaies
IMe[temusales
Icacinales

Lamiids
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5. ALCALOIDES MORFINANOS

radicals

MeO. MeO.
NMe j@\
HO HO

radical  MeO.
coupling

HO'

3
S
<
S HO. H o= 2
Q. e E nme E e
! | /\ i i
8 MeO MeO' MeO' MeO'
1 . (Ry-reticuline OH 0 0
o salutaridine
o 5 stereospecific
S $y2" nucleophilic attack with reductionof g3 | NADPH
= acetate as leaving group carbonyl
+
o MeO. MeO,
© non-
B g canymic o CH,COSCoA |
= :
o = SNMe - e B SNme
o I H H H
+~ O MeO' MeO’
5 + thebaine NOAC esterification provides OH
E Q demethylation of thebaine better leaving group salutaridinol
< via hydroxylation, cleaving O demethylation
(=] } off methyl as formaldehyde
a
o
O demethylation
0 o
j . —
[}
o
w
[e] neopinone oripavine morphinone
(=]
non- )| keto-enol tautomerism demethylation of codeine; g4 |
I enzymic M favoured by conjugation probably via oxidation of E4 | NADPH
methyl to hydroxymethyl
i
o MeO. MeO, 7 HO
w morphinan
NADPH o
— 0, S o, —_—
T NMe B4 NMe
H ;
stereospecific . z
o reductionof ~ HO' HO
codeinone carbonyl codeine morphine

Papaver somniferum L.
©Thomas Schoepke

Papaver somniferum - Papaveraceae
papoula

-

HO'

Codeina: analgésico e antitdssico.
Morfina: usada mundialmente como analgésico.
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6. ALCALOIDES APORFINICOS

Formados por acoplamento oxidativo orto-orto da reticulina

MeO MeO oxidative  MeO
coupling
NMe O NMe
HO “u NADPH O HO “u
HO (o] HO
O El El O
MeO MeO

(§)-reticuline
El: CYP80G2

(S)-corytuberine

oxidative MeQ
coupling

Q NMe
HO S
g H
OH

MeO

(S)-isoboldine
aporphine
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6. ALCALOIDES APORFINICOS

MeO oxidative

coupling MeO MeO
NMe NMe
HO — HO
MeO .

HO'

(R)-orientaline

O NMe
— HO
H H H

o e Q)H

orientalinol stereoisomer

oxidative ring
CO,H cleavage o
(0]

Aristolochia gigantea -
Aristolochiaceae
Papo-de-peru

Battus philenor

27/08/2023
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7. ALCALOIDES PROTOBERBERINICOS

FAD MeO MeO
0, H0,
\ é HO HO
El JLon 0

OMe keto—enol OMe
tautomerism
MeO
% SAM
NADPH
- . HO
E3 E2
(S)-canadine (8)-scoulerine
[($)-tetrahydroberberine]
0, El: berberine bridge enzyme
E4 - E2: scoulerine 9-O-methyltransferase
H,0; E3: (S)-canadine synthase

Ed: (S)-tetrahydroxyprotoberberine oxidase

<o
O @ 0; H,0
o AN A

OMe E4 OMe
g
OMe berberine OMe
Berberina: antiamoébica, anti-inflamatéria e antibacteriana protoberberine !
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OMe .
scoulerine protopine

Alcaloides protopinicos

Alcaloides protoberberinicos

NJrh

hydrastine chelidonine narceine
Alcaloides ftalidoisoquinolini Alcaloides benzofenantridinicos
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Nymphaeales
ustrobaileyaes

iagnoliales
CLauraies

Magnoliids

anellales
hloranthales

suuadsolbuy.

DISTRIBUICAO DOS ALCALOIDES

BENZILISOQUINOLINICOS MODIFICADOS

.Screr‘:aies

ales "
Commelinales | Gommelinids
Zingiberales

Asparagales

Lilizles

Dioscoreales

Pandanales

sjosouop

Petrosaviales

 E—0

Ranunculales

Trochodendrales
Buxales

sj091png

Fabids

spisouadng

Brassicales

-Sapindales

Saxifragales
Dilleniales
erb eridopsidales
-Santalales
Caryophyllales
Cornales

Ericales
Aquitcliales
-Asterales
Escalloniales
niales Campanulids
-Apiales
Dipsacales
Paracryphiales _|
-Solanales b
Lamiales

ntianales

spuejsesadng

spuoIsy.

Lamiids

s
Metteniusales
lcacinales

I

os Naturais |

9. ALCALOIDES TETRAIDROISOQUINOLINICOS-TERPENICOS

HO.

CH;COSCoA

HO.

MeOsC
. H
ipecoside 0Gle
lactam
- formation | non-enzymic
HO Mannich-like  HO.
reaction
N,
HO o wo
dopamine  SHO - _0Gle
.0Gle
H Me0,C
MeO:C

secaloganin

formation of
iminium cation

El

ide synthase

deacetylipec
E2: deacetylisoipecoside synthase

N-deacetylisoipecoside 1 Bcie

hydrolysis of glucoside liberates
hemiacetal; further hydrolysis
Y produces aldehyde and alcohol

demethylalangiside

Gle

MeO.

MeO

SAM _
P
e
R =Me, emetine
- R = H, cephacline
reduction o~ epealdf

Mannich-like

reduction C= reaction

hivdrolysis of ester
decarboxvlation
enol — keto

OH

OH
dopamine

10
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9. ALCALOIDES TETRAIDROISOQUINOLINICOS TERPENICOS

v Proporgdo 2:1 emetina e cefaelina, resp.
v Uso: antiamebdicos
v Apresentam agdo emética

v Empregados em envenenamento por

medicamentos ou overdose

R =Me, emeline
R =H, cephaeline
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10. ALCALOIDES FENILETILISOQUINOLINICOS

Mannich-like ~ HO MeO
reaction O
L-Tyr —
" NH O NMe
HO HO

» H — -
dopamine
O MeO l
L-Phe —> HO MeO
OH
(S)-autumnaline
OH
4-hydroxydihydro-

cinnamaldehyde

MeO

O Me MeO AL

HO o NM
= MeO L o —= RO H

MeO. SAM

O NADPH MeO

o
MeO

MeO MeO

isoandrocymbine R = Me. O-methylandrocymbine

(R=H, androcymbine)

[¢)
l ~

(
MeO O=Fe-Enz

(S)-autumnaline

acetylCoA o T )
- - MeO’ H -

OMe
demecolcine

colchicine

27/08/2023
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Colchicina: fratamento da gota
Potencial uso antitumoral

v’ Inibe a polimerizagdo das proteinas do
fuso mitético, cessando a divisdo celular

na metdfase

v Empregada ha realizagdo do caridtipo

da célula

v Potencial uso antitumoral

Gloriosa superba - Colchicaceae
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11. ALCALOIDES DE AMARYLLIDACEAE

HO.
bme —— T J_
HO CHO

via cinnamic acids
with side-chain
cleavage

Oy,

HO
MeO. \©j
D\/ NH
HO

para-ortho
coupling

: @555

lycorine

via imine
and reduction

HoN
) \/\O\ -— Ly
OH
tyramine
MeO
i D\/H
- N
HO

El

OH 4-0-methylnorbelladine GH

OH
HO
McO
@
H

C
para-para ortho-para oxidative coupling
coupling

coupling
.OH 0
o HO: % S

<o % MeO <
OI 1 N O

crinine "
non-enzymic

}
i
H
N
norbelladine

_~_OH

McO <

HO H
B

Tz

nucleophilic
attack of phenol
onto dienone

OH OH o (]
MeO SA\I MeO NADPH MeO
- > —
O
H

galanthamine

N-demethylgalanthamine N-demethylnarwedine N
El: catechol O-methyltransferase

27/08/2023
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0 OH
MeO >
(1S
Me

galanthamine

Copyright F-Act Neftferiahds,

Leucojum aestivum - Amaryllidaceae

Atua como inibidor competitivo e reversivel da acetilcolinesterase,
melhorando significativamente a fungdo cognitiva no tratamento de
Alzheimer.
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12. BETALAINAS

COOCH

NH2
Tirosina

o
HO! N, -\o"'\g

Di-hidréxi-fenilalanina ¢*

Tirosinase (L-DOPA} o’b“ Dopa-Descarboxilase
n| RN Ic]
0, COOH Oy COOH HO NH
m O5. 7 N
c HO D HO Tirami
Dopagquinona 4.5-seco-Dopa iramina

e

1]
|
HO. i oo l
H)'< HooG™ “N” “COooH
HO [e] H

ciclo- nga Acido bellalémicu

Hooc™" N ook

Betanidina Miraxantina V

27/08/2023
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Hooc™ N cooH
R = H, Vulgaxantina
. R = OH, Dopaxantina
Alimentos Cor Quantidade
balas rosa 0,1%
bebidas em po seco framboesa 1,5%
bebidas em po seco morango 1,2%
bebidas em pé seco groselha 1,0%
coquetéis de framboesa vermelha 2,0%
embutidos rosa-marrom 600 mg/100 g
geleias de framboesa vermelha 0,2%
iogurte de morango rosa-rosa 0,09 %
presunto cozido rosa 0,17 %
recheio de biscoitos rosa 0,28 %
recheio de biscoitos chocolate 1,6 %
sorvetes rosa 0,25 %
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DISTRIBUICAO DAS BETALAINAS

-

Magnoliales
Laurales
erales

Canellales
hlorant hales

sjooouopy

Arecales
Poales
Commelinales
Zingiberales
Asparagales
Liliales
Dioscoreales
Pandanales
E{?tms?\f‘ia\es

 —

Acorales
Ceratophyliales

Proteales
L&

]Mm,ﬁm

spisouodng

Buxales
Gunnerales
Fabales
Rosales

agales
Cuturbitales

Brassicales
Huerteales
Sapindales
itales

Saifragales
Dilleniales _

s

Commelinids

Fabids

Malvids

spuoiseiadng

Ericales
Aquifoliales
Asterales
Escalloniales

>l
w
F
g
&
&

Apiales
Dipsacales

Paracryphiales _|
Solanzles B

miales
Vahliales
Gentianales
{Boraginales

tlcacinales

arryales
Metteniusales

Lamiids

0 Rhabdodendraceae
| FID Nepenthaceae
; j L_FD Drosophyllaceae
| — L—0 Dioncophyllaceae
I 190 Andistrocladaceae
————0 Droseraceae
r—0 Frankeniaceae
190 Tamaricaceae
[0 Plumbaginaceae
10 Polygonaceae
—0 Simmondsiaceae

| li Physenaceae
| L/ Asteropeiaceae

___[—o Caryophyllaceae
B Amaranthaceae
| | ® Achatocarpaceae
‘ Em——— W Stegnospermataceae

sareqiAydosie)
2100U0N

® Portulacaceae
m Cactaceae
B Halophytaceae >
® Didiereaceae
H Basellaceae
0 Molluginaceae
=== Barbeuiaceae
— b B Aizoaceae
| ® Phytolaccaceae
® Sarcobataceae
B Nyctaginaceae
u Gisekiaceae 2

sapeqdydofieyy axon)

un

Betalain

27/08/2023
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El:

E2:
E3:

ES5:
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ALCALOIDES DERIVADOS DO TRIPTOFANO

CO.H
Bloco construtor: N NH, —CO; 4 NH,
N El N
H H
L-Trp tryplamine

Exemplos das classes de componentes formadas:

CO,Me
Alcaloides Indolo- Terpemcos

0o 0

H
Icaloldes Pirroloquinolinicos
OH

NML.

Alcaloides B-Carbolinicos Alcaloides Pirroloindélicos H Alcaloides Ergolinicos
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1. ALCALOIDES INDOLICOS SIMPLES

CO:H
NH, -CO, H, SAM NHMe SAM NMe>
A N @jC - \
N El N N
H H H
L—Trp tryptamine
0. l o
lelr"lhvdro— E3
bmplenn OH
NH, -co, HO NH, NMes NMe;
3
i
5- hydmw L-Trp 5- thTOXVlWP[""“M‘ psi Dcvhm psilocin
(5-HT; serotonin)
CH;COSCoA l E4
aromatic L-amino acid decarboxylase
(tryptophan decarboxylase) HO - MeO c
amine N-methyltransferase AN NHAC sAM AN NHAC
tryptophan 5-monooxygenase _
: serotonin N-acetyltransferase N E5 N
acetylserotonin O-methyltransferase H
N-acetylserotonin melatonin

Derivados N- e N,N-disubstituidos sdo vastamente distribuidos em plantas

27/08/2023
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2. ALCALOIDES B-CARBOLINICOS

v’ Caracterizados pela formagdo de um novo anel

heterociclico de 6 membros com a cadeia lateral da

triptamina

B-carboline

v’ Propriedades psicoativas

Mannich-like reaction oxidafive

using keto acid decarboxylation reduction
H, NH ’
AN A N
< - . \ :
COH
ﬁ >—COEH N 2 N
H H
- \O
e
N o N NH
N - N A A\ RS
N N N
MeO H MeO H MeO H
harmine harmaline tetrahydroharmine harman
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tryptamine N CO;Me

CO:Me H Me0,C
secologanin akuammicine ajmalicine
| \ /
HO !
\ OHC 4
OH -
I OGlc OGle ——
Sge] N O
MeO,C MeO,C
geraniol loganin secologanin Corynanthe

VRN

COMe

tabersonine Aspidosperma
type

indicates carbon atom
lost in Cg variants

N
H COMe Iboga

catharanthine type
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3. ALCALOIDES INDOLO-TERPENICOS : Corynanthe

55

Empregado em:

v arritmia cardiaca

Co:Me v antihipertensivo

ajmalicine

OMe

OMe

OMe
MeO,C OMe

R = OMe, reserpine
R =H, deserpidine

Rauwolfia serpentina - Apocynaceae
v Antihipertensivo e tranquilizante suave

v’ Raizes e rizomas: usados como antidoto para venenos de serpentes
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3. ALCALOIDES INDOLO-TERPENICOS: Iboga e Aspidosperma

o N
MeO
A
N
H
ibogaine Cq Ihoga

v Estimulante do SNC
v Tratamento da quimiodependéncia

Tabernanthe iboga - Apocynaceae

H N
N N
—
COMe 5
vincamine Cy Aspidosperma 22 ; ’,""I 'E&?’i :
v Clinicamente usado como vasodilatador Vinca major - Apocynaceae

27/08/2023
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Vimblastina: doenga de Hodgkin

Cathieanthus rosens (L) G. DON
©Thomas Schoepke

Vincristina: antitumoral variado

Tecnotcris ONCOVIN
sulfato de vincristina sulfato de vincrisina
Tmg [T RERY T

S¢
CONTEM: |

VENDA SO8
PRESCRICAO MEDICA
USO RESTRITO
A HOSPITAIS

\ #zODIAC
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7 2
N COoMe

preakuammicine

acelylfCDy
aldol H

reaction
N

HO
OH

jusi

CO,H

Wieland-Gumlich aldehyde

strychnine (hemiacetal form)

v Extremamente téxicos

P R

Strychnos nux-vomica - Loganiaceae

27/08/2023
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3. ALCALOIDES INDOLO-TERPENICOS:

Wieland—Gumlich aldehyde

via intermolecular
imine reactions

M
@fe

toxiferine-1

chemically
—

—

os Naturais |

Strychnos

ﬁ/’-\lcuronium

v’ Relaxantes do mdsculo esquelético

v' Empregados nos Curaros

DISTRIBUICAO DOS IRIDOIDES DISTRIBUICAO DOS INDOLO-TERPENICOS

suuedsoBuy

mborellales

A

Magnoliales
Laurales
Piperales
Carellales

hioranthales

sjos0uciy

-Arecales

ales
Commelinales
Zingiberaies
Asparagales
Liliales
Dioscoreales
Pandanales
Petros aviales

Alismatales
-Acorales

spisouadng

Gunnerales
Fabales
Rosales
agales
Cucurbitdes Fabids

Myrtales
Crossosomatales
Picramniales
lalvales
Brassicales
Huerteales

spisoy

Malvids

Sapindales
itales

€
4.| Santalales
avophviale

spuoISY

Cornales
Ericales
Aquifoliales
-Asterales
Escalloniales
Bruniales
Apiales
Dipsacales
paracryphiales _|
Solanales =
Lamiales
Vanlizles
Gentianales
Boraginales
arryales
Metteniusales
Icacinales ,

Lantiids

:|Mngnoliids

Commelinids

A

A

Magnoliales
Laurales
Piperales
Caneliales

hioranthales

suuadsolbuy.

sjo20u0lY

-Arecales

les
Commelinales
Zingiberales
Asparagales
Liliales

Commelinids

Dioscoreales
Pandanales
Petrosaviales

sj001png

Carppanulids

|

lismatales

spusIsEIadng

spisouadng

Fagales
Cucurbitales
Oxalidales
Malpighiales
Celastrales
agnphr\\a\es
raniales
Myrtales
Crossosomatales

Fabids

Malvids
Brassicales
Huerteales
Szpindales  _|
itales

aifragales
Dileniales
o

H
g
E
#

Santalales
Caryophyliales
Cornales
Ericales
-Aquifoliales
-Asterales
Escalloniales
Bruniales
Apiales
Dipsacales
Paracryphiales _|
Solanales i
miales
Vahlales
SEntianaes

Campanulids

Lamiids

rryales
Metteniusales
Icacinales |

27/08/2023
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4. ALCALOIDES QUINOLINICOS

- N
= @/S
N

quinoline alkaloid

CHO
N
> \\ - /
N H
H
hydrolysis ””_‘f corynantheal cinchonaminal
decarboxylation
- cleavage of
ﬂ indole C-N t
NADPH
-
El
R =H, cinchonidine cinchonidinone
R = OMe, quinine PR
FP“UMI‘IZ(JHDH
at C-8 via enol H
NADPH
-
El
N

R =H, cinchonine cinchoninone El: cinchoninone:NADPH oxidoreductase

R =OMe, quinidine

QUININE WINE

The Finest Tonic Known

Cinchona sp. - Rubiaceae

Quinina: usada como antimaldrico.
Derivado: cloroquina

\

Cl N

chloroquine

27/08/2023
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5. ALCALOIDES PIRROLOQUINOLINICOS

N
o = oo
N N

pyrrologuinoline alkaloid

B-carboline alkaloid
(pyridoindole)

lactam
NH CO:Me formation
H /~— —_—
o] o]
strictosidine CO:Me H 0Gle strictosamide H 0Gle
oxidation of doub
reduction of carbonyl b():.l d F:) vfe{a‘ wo
then dehydration to o aldol-type (o] carbonyls
give pyridine ring condensation :
O o]
- - O N
H ,
H
[o] o] 0
H 0OGle pumiloside H OGlc H 0Gle

deoxypumiloside

¢ allylic
isomerization
S o]
N
#
—— N \ p,
o] o
HO ©O

H 0OGlc .
camptothecin
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5. ALCALOIDES PIRROLOQUINOLINICOS

Camptotheca acuminata - Nyssaceae
v Atividade antitumoral

N
N v’ Inibigdo da enzima topoisomerase I
0 v' Atua contra Trypanossoma e Leishmania

camptothecin

27/08/2023
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6. ALCALOIDES PIRROLOINDOLICOS

Ad
MerS:®
R
Me Me
NH;
B\ T SaM FUNH NH
8 ® /) 2 -
g N N
H H
tryptamine ﬂ
4 - MeHN [0} Me.
=2 e
3a
: N\, NH T NMe
6 NCY o N H
7 °H Me
pyrroloindole plly(zz;;;;%glllne

v Reduz pressdo ocular: usado no tratamento do

glaucoma juntamente com a pilocarpina
v Raros na natureza: plantas, algas e anfibios

Physostigma venenosum - Fabaceae
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7. ALCALOIDES ERGOLINICOS

% ’:\E’m' v Produzidos por fungos associados
CoH COH COH
:ﬂ { wm, R N saM KM a espéCies de Convolvulaceae
! ; 7 ! v Aspergillus, Claviceps e

N-methyl-4-
dimethylallyl-L-Trp

Penicillium

[0} NMe
H
OHC §
NADPH
3 N
N
H
chanoclavine-1 agroclavine ergotamine
aldehyde =
- (o3}
B4 L NaDPH

NMe HO

HONC
0
H

v Uso em medicina: Cesarianas

v’ Efeito vasoconstritor

non-cnzymic

elymoctavine
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ALCALOIDES DERIVADOS DO ACIDO ANTRANILICO

COH

CO;H
Bloco construtor: @ JL . @
o NH,

CO,H
1
OH

chorismic acid

anthranilic acid

Exemplos das classes de componentes formadas:

0 OH 0 OH

N N” o N OH

H H Me
Alcaloides Quinazolinicos Alcaloides Quinolinicos Alcaloides Acridinicos

5 4 5 4 8 9 1
6 N3 6 3 7 z
7 ,/)2 7 Za 6 2 3
N N N
8 1 8 1 5 10 4
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1. ALCALOIDES QUINAZOLINICOS P

6

N3
LOrn )
~ lactam
SCoA formation
@COSCOA Q :; : JIQ qumazolme
N
H
anlhramloyl—CoA Peganum ¢
CO.H harmala ¢

,Ncqu
CO)H HN

N )l\CH1 L-Asp errcza @\/Q
o %

adhatoda

N-acetyl-
anthranilic acid

peganine
(vasicine)

v Uso: Broncodilatador

v Derivados usados em veterindria

Justicia adhatoda - Acanthaceae

27/08/2023
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2.

malonyl-CoA

COSCoA

NH,
anthraniloyl-CoA

— Produtos Naturais |: Biossintese e Distribuicdo em Espécies Vegetais

ALCALOIDES QUINOLINICOS C AN

lactam

o}
formation
— .
N (o]
H

OMe OH

AN e SAM (f\r\/)\ J S
N o N (o} N (o]
H H H

l 4-hydroxy-2-quinolone
OMe OMe OMe

IS = =

o LY - )

P = &

N~ O N~ O MeO N O
platydesmine dictamnine OMe

skimmianine

anthranilic acid

El l SAM
OiCOZH HSCoA

NHMe  E2
N-methyl

anthranilic acid

El: anthranilate N-methyltransferase
E2: anthranilate-CoA ligase

E3: acridone synthase

— Produtos Naturais I: Bio:

3o em Espécies Vegetais

3. ALCALOIDES ACRIDINICOS NP

N
5 10 4

acridine
3 x malonyl-CoA o

o o o
COSCoA
H O
NHMe E3 NMe o o
0

N-methyl CoAS NHMe

anthraniloyl-CoA
[0} OH 0] o
-H,0
SO PN
N OH E3 N (8}
Me

Me OH
1,3-dihydroxy-N-methylacridone
— | ~
- ' = o oH
(o} OMe (0] OMe
™ Sep
N 0
N OMe Me
Me
OMe
melicopicine acronycine rutacridone
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Ruta graveolens - Rutaceae
v Usada como erva medicinal e mdgica
v Ingestdo por artistas: "melhoravam” sua criatividade e visdo
v Simbolo de pesar, tristeza e arrependimento

v’ Catélicos usam raminhos para aspergir dgua benta sobre os fiéis

25



