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Caracterizacao de compostos aromaticos

Espectrometria de massas

Espectroscopia no IV e UV



Espectros de massas de compostos aromaticos

(sdao facilmente identificados pelos intensos ions moleculares)
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Com hidrocarbonetos alifaticos como o hexano, ha

Intensa fragmentagao e o ion molecular nao é muito intense
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Para compostos benzenoidicos, é bastante frequente
observar picos moleculares bastante intensos.




Felative Intensity

Espectro de massas do eugenol
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Espectros de massas de derivados do benzeno
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Fragmentacao do toluene no espectrOmetro de massas
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Felative Intensity
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Espectros de massas de derivados do benzeno
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Relative abundance

100 —

0
g
ol CH, 105
s M.W. =120
40— !
43 M(120)
20 — H
A .

' R R | ) T R )
20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115 120 125
mfie

» FIGURE 7.33 Mass spectrum of acetophenone.
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Similar McLaffert rearrangement can be observed

for alkylbenzenes forming m/z 92
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loss of CH;CH=CH,
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Some typical fragmentation pattern for aromatic

compounds
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Infrared Spectroscopic of Benzenes

Table 17.1

Copyright @ The McGraw-Hill Companies, Inc. Permission required for reproduction or display.

Characteristic Spectroscopic Absorptions of Benzene

Derivatives

IR absorptions

'H NMR absorptions

3C NMR absorption

Cgpe—H
C=C (arene)

{ N

(aryl H)

Oror-

(benzylic H)

Csp2 of arenes

3150-3000 cm™
1600, 1500 cm™

6.5-8 ppm (highly deshielded protons)

1.5-2.5 ppm (somewhat deshielded C,:—H)

120-150 ppm
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UV absorptions of Aromatic Compounds

-

_ Antibonding molecular

| orbitals
2
T o |7
A <~k
“T==--__1- | Bonding molecular
/ orbitals
A
q-emmmmmmmmmm 2



Each of the six carbon atoms in benzene has a p orbital.
Six atomic p orbitals combine to form six ©t MOs.

All bonding MOs

(and HOMOQOs) are

completely filled in
aromatic compounds.

The six molecular orbitals of benzene

The Pi Molecular Orbitals of Benzene

No = electrons occupy
antibonding MOs.

six electrons are added
to fill the Mos.
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Aromatic Compounds

Four possible HOMO-LUMO n - =* transitions:

Due to symmetry concerns and
selection rules, the actual transition
energy states of benzene are:
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Aromatic Compounds
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Fig. 4. Ultraviolet-visible spectra of Eucalyptus globulus
essential oil samples: 1 - EG1; 2 - EG2
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Substituent Effects on aromatic compounds

Primary Secondary
Substituent Amax g Amax g
-H 203.5 7,400 254 204
-OH 211 6,200 270 1,450
-O- 235 9,400 287 2,600
@ Aeggx 285 Ay 298 OH o
Cl Cl
—
_~EtOH/NaOH
ROH” Cl Cl
\ Bathochromic shift (increase in 1)

|
200 A (nm) 300 400 Hyperchromic effect (increase in absorptivity)

2,4-dichlorophenol



Aromatic Compounds - Substituent Effects

Electron donating

Electron withdrawing

Electron-donating and electron-withdrawing effects

Primary Secondary
Substituent Amax & Amax
-H 203.5 7,400 254 204
-CH; 207 7,000 261 225
-Cl 210 7,400 264 190
-Br 210 7,900 261 192
-OH 211 6,200 270 1,450
-OCH; 217 6,400 269 1,480
-NH, 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)CH; 224 9,800
-NO, 269 7,800



Aromatic Compounds
Substituent Effects; di-substituted and multiple group effects

Parent Chromophore Amax
R = alkyl or ring residue 246
R=H 250
R = OH or O-Alkyl 230
®) R Substituent increment
G o m p
= Alkyl or ring residue 3 3 10
\\| -0-Alkyl, -OH, -O-Ring 7 7 25
-Or 11 20 78
G -Cl 0 0 10
-Br 2 2 15
-NH, 13 13 58
-NHC(O)CH; 20 20 45
-NHCH; 73

-N(CH5), 20 20 85



