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ReacoOes do fenol e
derivados

e Fenol

» Joseph Lister (1867): propds o uso do fenol (acido carbdlico) na
desinfeccdo de materiais cirargicos e feridas

» Hoje os termos “fendis” e “compostos fendlicos” sdo usados de
forma genérica para derivados Ar—OH

OH
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@ Fenol - derivados
on oH Ho\ﬂ/\o OH
0 i Cl )\©)\
Cl

phenol butylated hydroxytoluene 2 4-dichlorophenoxyacetic acid propofol (pharmaceutical)

BHT (food preservative) 2,4-D (herbicide)
OH
Bisphenol-A (BPA)

HO

Phenol-formaldehyde resin

@ Preparo do fenol

1. Processo
DOW NaOH
A (300 atm)

2. Processo do

cumeno OOH OH
0, H,0* 0
_’. —b
A N
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",‘ Outras vias para formacéao de fenol

1. Oxidacédo do fenilmagnésio (Grignard)
2. Hidrdlise acida de sal de diaz6nio

MgBr OH ® _N H,S0,,
N~ H,O0, heat OH
02 excess) ©/ _— ©/
Diazonium salt Phenol

Insere OH de forma branda

e Reacdes com fendis — acido-base

» Reag0es acido-base: fenol (pK, = 10) € mais acido que alcoois
(PK, ~ 16)
OH

O@
+ B ——>»
O 0O
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@ Reacbes com fendis — acido-base + S Ar

Um efeito interessante ocorre quando tratamos fenol com uma solugéo
acida de D,0 (4gua deuterada)

.(\D\%)/ 5 |:I) /\..O/ D . H \%)/ D
:OH . :O=H . :0-D .
D D D
+ — + — > +
Produto formado: oD
D )
6 2
5 3
H i
D 7

® Reacbes com fendis — SAr

* Reagao: SAr (D substitui H)

020 D K
ﬁ Intermediario de Wheland

0 ’ D OH
H |
Dﬁ brown arrow DHE i D\Ej
less stable keto form stable enol form of phenol
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@ Reacbes com fendis — S Ar
* Reacédo: bromacéo
» . (o C8H OH
Br, Br\fﬁfj/m - . - = +HBr
EtOH, H,0
4 Br H
Br (;é

Br Br

para-bromophenol
(4-bromophenol)

OH H
COH <8 CoH

H Br Br
—_—
repeat
Br

@ Reacdes com fendis — SAr

Br

* Reacao: bromacéao

OH OH
Br, Br._s 2> _Br
—_—
EtOH, H,0
4
Br

HO HO
1 x Brg N 4-bromophenol
> 85% vyield
CSz, <56°C Br 7e
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@ Reacbes com fendis — S Ar

» Reacéo nitracéo
* HNO, diluido em vez de HNO,4/H,SO,

OH OH OH o~ ﬁ)
NO, N
i ©
dilute HNO, @/ . ©/®\0
ortho, 36% para, 25%
NO, strong intramolecular H bond
OH OH OH OH
NO, O,N NO,
Conc. HNO3 Conc. HNOg Conc. HNOg
—_— —_— —_—
NO, NO, NO,
2,4,6-Trinitrophenol
(Picric acid) 11

@ Derivados de fendis

» Sintese do paracetamol

OH OH 5 OH
Ha/Pd )I\ OJ\ paracetamol
HOAc
NO> NH» HN \"/
0]
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e Derivados de fendis

» Sintese do acido salicilico
0“ €O, ONa  H,80, (Kolbe-Schimidt)
NeOH « 100 atm, 125 °C
Na*
AL > e
@ — RS
Wi H ;;%ﬁ| OH O
(e

@ Reacbes com fendis — S Ar

* Reacdes de substituigéo nucleofilica

NaOH
370 C
CI

ia OH
14 14

C NaOH e 4 rapN
(D e ™ 07T

54% 43% 14

OH
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(.) Reacdes com fendis — S Ar

» Reac0bes de substituicdo nucleofilica

O S)
Co [ Con [ on on
C | |

14 \{’} H 140\\ 140\.6 H,0 140 H
| | — | — [
H,O
benzino
oo ) O 0 !
C\{/ 14C 14C
AN SN OH H,0 S OH
/ /
benzino
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(.) Reacdes com fendis — S Ar
@ NaOH
370°C
Cl NH

Chlorobenzene Aniline (52%)

OH
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@ Exercicio

Indique o produto da seguinte reacdo com 1 ou 2 equivalentes
de NH,

NaNH3

NH; (1)
Br

17

@ Exercicio

Indique o produto da seguinte reacdo com 1 ou 2 equivalentes
de NH,
two anions
as far apart
as possible
NaNHz NaNHz @ NH3(I)
NH; (1) TN “'\ Wm up
only one benzyne H,
possible
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@ Reacoes com fendis — S Ar

* Producéo de derivados fendlicos por SyAr

Sn1 doesn’t happen

(B’jgé é @f&’ @0

ion d th unstable phenyl cation
reaction doesn’t happen with empty sp orbital

® A typical nucleophilic aromatic substitution has:

* an oxygen, nitrogen, or cyanide nucleophile
* a halide for a leaving group
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Em que condigbes
um carbocation
instavel como
esse pode se
formar?

* a carbonyl, nitro, or cyanide group ortho and/or para to the leaving group.
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(.} Producao de fenol via sal de diazonio

N aryl cation

@ f_\: 0H2
heat H-.O
y heat _HO
+ Nz

: OH
20
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@ Reacbes com fendis — S Ar

* Producéo de derivados fendlicos por SyAr

Cl HO
H% addition @3 elimination
(0]
’/ <
|~[1 @ C No
eo
F O RN &F Oi’) NR; O
Hzm addition Y elimination
R N
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@ Oxidacao do fenol

Oxidation of phenol
reduced

OH
CI'O3
H2804
qumone

oxidized hydroquinone

Cf03 b 2
sto4 [:])L OH
0

¥

22
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- Reducao: outra via de producao de fenaois

0 Jones' re 3!1
SF'IC|2

[ 0
Hovoze w hydroqulnone p-benzogquinone
0] OH @:D H Ag>0 o
O-H SFIC|2 (o]
catechol o-benzogquinone
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(.,’ Fungoes de compostos fenadlicos

* Vimos algumas aplica¢des: polimeros, farmacos, conservantes
» Reativos em condi¢des oxidantes = antioxidantes

* Taninos = curtimento do couro

« Atividade microbiana

* Em plantas = protecéo contra a luz solar

24
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