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Caracterização de compostos aromáticos



Benzene

C6H6

MW: 78.1 

Espectros de massas de compostos aromáticos
(são facilmente identificados pelos intensos íons moleculares)

Com hidrocarbonetos alifáticos como o hexano, há
Intensa fragmentação e o íon molecular não é muito intense

(quanto maior o número de ramificações, menos intense será)

Para compostos benzenoídicos, é bastante frequente
observar picos moleculares bastante intensos.



Eugenol

C10H12O2

MW: 164.2 

164

Espectro de massas do eugenol

http://pt.wikipedia.org/wiki/Ficheiro:Eugenol_acsv.svg


Toluene

C7H8

MW 92.1 

92

Espectros de massas de derivados do benzeno

(Tolueno)



Fragmentação do toluene no espectrômetro de massas



ethylbenzene

C8H10

MW: 106.2 

91

106

6539

Espectros de massas de derivados do benzeno



P2: C7H7Br





[M-43]

85
M-15

C5H11

71

McLaffert
rearrangement

Mass spectrum (EI) 
of 2-octanone?



Similar McLaffert rearrangement can be observed 
for alkylbenzenes forming m/z 92



Some typical fragmentation pattern for aromatic 
compounds 

phenols

O-ethers

acylbenzenes
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Infrared Spectroscopic of Benzenes









Espectro no IV da benzocaína

1687



1686

1742

O

Efeito da conjugação

(menor frequência para

a banda da carbonila)



UV absorptions of Aromatic Compounds



19

Each of the six carbon atoms in benzene has a p orbital.

Six atomic p orbitals combine to form six  MOs.

All bonding MOs 

(and HOMOs) are 

completely filled in 

aromatic compounds. 

The six molecular orbitals of benzene

No  electrons occupy 

antibonding MOs.

six electrons are added 
to  fill the Mos.

https://www.masterorganicchemistry.com/2017/05/05/the-pi-molecular-orbitals-of-benzene/


Aromatic Compounds

Four possible HOMO-LUMO  → * transitions:
4* 5*

6*

2

1

3

A1g

B2u

B1u

E1u

260 nm
(forbidden)

200 nm
(forbidden)

180 nm
(allowed)

Due to symmetry concerns and 
selection rules, the actual transition 

energy states of benzene are:
HOMO

LUMO



Aromatic Compounds

allowed transition 
(e = 47,000) at 180 nm: 

primary band

another forbidden 
at 260 nm (e = 230): 
secondary band.

forbidden transition at 200 nm 
(e = 7400):

second primary band



Mixture of limonene, other 
monoterpenes (C-10)

and sesquiterpenes (C15)

http://www.glenthamls.com/en/products/product/GK5128/
http://pt.wikipedia.org/wiki/Ficheiro:Eugenol_acsv.svg
http://webbook.nist.gov/cgi/cbook.cgi?ID=C97530&Mask=400


Substituent Effects on aromatic compounds

Primary Secondary

Substituent lmax e lmax e

-H 203.5 7,400 254 204

-OH 211 6,200 270 1,450

-O- 235 9,400 287 2,600

OH

Cl

Cl

Cl

Cl

O

2,4-dichlorophenol

Bathochromic shift (increase in l)
Hyperchromic effect (increase in absorptivity)



Aromatic Compounds - Substituent Effects
Electron-donating and electron-withdrawing effects

Primary Secondary

Substituent lmax e lmax e

-H 203.5 7,400 254 204

-CH3 207 7,000 261 225

-Cl 210 7,400 264 190

-Br 210 7,900 261 192

-OH 211 6,200 270 1,450

-OCH3 217 6,400 269 1,480

-NH2 230 8,600 280 1,430

-CN 224 13,000 271 1,000

C(O)OH 230 11,600 273 970

-C(O)H 250 11,400

-C(O)CH3 224 9,800

-NO2 269 7,800
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Aromatic Compounds
Substituent Effects; di-substituted and multiple group effects

RO

G

Substituent increment

G o m p

Alkyl or ring residue 3 3 10

-O-Alkyl, -OH, -O-Ring 7 7 25

-O- 11 20 78

-Cl 0 0 10

-Br 2 2 15

-NH2 13 13 58

-NHC(O)CH3 20 20 45

-NHCH3 73

-N(CH3)2 20 20 85

Parent Chromophore lmax

R = alkyl or ring residue 246

R = H 250

R = OH or O-Alkyl 230


