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Equivaléncia Quimica e
Magnética



Equivaléncia Quimica e Magnética

e Sinais quimicamente equivalentes
e ambiente quimico idénticos
e tém mesmo J
e Unica frequéncia v
e sem J ou com J iguais
e magneticamente equivalente
e quando h3d J diferentes

e magneticamente n3o equivalente
e Sinais quimicamente n3o equivalentes

e  diferente
e ha J diferentes

e magneticamente ndo equivalentes



Quimicamente e Magneticamente Equivalentes - Etanol
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Quimicamente e Magneticamente Equivalentes - p-Xileno

300 MHz 'H NMR
In CDCI3




Quimicamente Equivalentes e Magneticamente Nao Equivalentes

p-Cl-Anilina
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Quimicamente e Magneticamente Nao Equivalentes
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Acoplamentos em Sistemas
Aromaticos



Tipos de Acoplamentos de H

R R R
Ha Ha Ha
Hx Hx
Hx
Orto Meta Para

3JHH: 6-10 Hz 4JHH: 1-3 Hz 5JHH= 0-1 Hz



Sinais Quimicamente e Magneticamente Nao Equivalentes- o-

p-Cl,CI-Nitro Benzeno
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Padrao de Acoplamentos em Benzenos Substituidos
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Escala de Deslocamento Quimico dos Aromaticos

-Shift Table 3: 56 to 10 1
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Espectro de 'H do Tolueno

300 MHz '"H NMR
In CDCI3
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Espectro de 'H do Tolueno
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Espectro de 13C do Tolueno

75 MHz *C NMR
In CDCI3
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Anilina 600MHz CDC13
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Espectro de 13C da Anilina

Anilina 600MHz CDC13
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Espectro de 13C da 2-Nitroacetofenon

2-nitroacetophenone 600MHz CDC13
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Espectro de 13C da o-Nitroanilina

o-nitroanilina 600MHz CDC13
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Espectro de 13¢ do 3-Bromo-clorobenzeno

3-bromoclorobenzeno 600MHz CDC13
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Espectro de 'H do 4-Bromoacetofenona

4-bromoacetofenona 600MHz CDC13
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Espectro de 13C do 4-Bromoacetofenona

4-bromoacetofenona 600MHz CDC13
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Exercicios - Espectros dos
Isomeros da Dicloroanilina




Exercicio 1 - Espectro de H

300 MHz '"H NMR

In CDCI3
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Exercicio 1 - Espectro de 'H: Expansao dos Sinais Aromaticos

300 MHz 'H NMR

In CDCI3
6.949
6.827
6832 6.634
6.922
6.690)
6.607
6.805 6.
6.81
6.975
7.00 6.95 6.90 6.85 6.80 6.75 6.70 6.65 6.60
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Exercicio 1 - Espectro de

75 MHz *C NMR

In CDCI3
127.462
407
194073 601
77.454
77.03476.613 0.000
144841 132 de
1171353
125 100 75 50 25 0
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Exercicio 2 - Espectro de H

300 MHz 'H NMR
InCDCI3
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Exercicio 2 - Espectro de 'H: Expansao dos Sinais Aromaticos

300 MHz '"H NMR

In CDCI3
6.664
7.221 6.636
7229
6.996
.988
7.02
7.0
7.3 7.2 71 7.0 6.9 6.8 6.7 6.6
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Exercicio 2 - Espectro de B¢

75 MHz '*C NMR

In CDCI3
116.351
127.623
128.853
77.454
77.03476.613
141.613
rr %04 0.000
125 100 75 50 25 0
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Exercicio 3 - Espectro de H

300 MHz '"H NMR

In CDCI3
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Exercicio 3 - Es

ectro de 'H: Expansao dos Sinais Aromaticos

7.115

7.143

720 715 7.10

7.05

300 MHz '"H NMR

In CDCI3

6.720

6.656

6,628
.621

700 695 690 685 680 675 670 665 660 6.55
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Exercicio 3 - Espectro de

75 MHz *C NMR

In CDCI3
115.299
130.114
114.760

0.000

143.748

138.041
117.353

125 100 75 50 25 0
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Exercicio 4 - Espectro de H

300 MHz 'H NMR
In CDCI3

35



Exercicio 4 - Espectro de 'H: Expansao dos Sinais Aromaticos

300 MHz '"H NMR
In CDCI3

6.587

7.2 71 7.0 6.9 6.8 6.7 6.6 6.5
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Exercicio 4 - Espectro de B¢

75 MHz *C NMR
InCDCI3

127.737|

118.033

77.421
77.00
1)9.585 6.580 0.000

140.077

140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
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Exercicio 5 - Espectro de 'H

300 MHz 'H NMR

In CDCI3
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Exercicio 5 - Espectro de 'H: Expansao dos Sinais Aromaticos

300 MHz 'H NMR
In CDCI3

716 ofi323
1% 133

6.492

6.484

7.3 7.2 71 7.0 6.9 6.8 6.7 6.6 6.5 6.4
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Exercicio 5 - Espectro de

145.980

114.554

130.632

6.318

75 MHz *C NMR
InCDCI3

77.454
77.03476.613

0.000

100 75 50 25
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Exercicio 6 - Espectro de H

300 MHz '"H NMR
InCDCI3

a1



Exercicio 6 - Espectro de 'H: Expansao dos Sinais Aromaticos

300 MHz 'H NMR

In CDCI3
6.511
6.515
6.709
6715
6
6.85 6.80 6.75 6.70 6.65 6.60 6.55 6.50 6.45 6.40
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Exercicio 6 - Espectro de 3C

148.180

75 MHz *C NMR
InCDCI3

113.148

118.243

135.338

Wﬁ% 0.000

150

125 100 75 50 25 0
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Espectro de 'H da 2-Metil-6-nitroanilina

300 MHz 'H NMR

In CDCI3 & DMSO-d6
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Espectro de 'H da 2-Metil-6-nitroanili

300 MHz 'H NMR
In CDCI3 & DMSO-d6

o5
p.534
6.982 dho
7873 7.240
745869 7.p63
8.00 7.75 7.50 7.25 7.00 6.75 6.50
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Espectro de 13C da 2-Metil-6-nitroanilina

75 MHz *C NMR
In CDCI3 & DMSO-d6

123.4181114.911
17.871
135.775
39.770
125.958 0.045
39.47
144314 s%??s
0,320
9.204
131.06
0.000
L " (W l "
" Y
125 100 75 50 25 0
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Espectro de 'H do 2,4-Dicloro-nitrobenzeno

300 MHz '"H NMR
InCDCI3

a7



Espectro de 'H do 2,4-Dicloro-

300 MHz 'H NMR
In CDCI3

7.
7576

7.869
7.897

7.427
7.420
7.398

7.390

7.90 7.85 7.80 7.75 7.70 7.65 7.60 7.55 7.50 7.45 7.40 7.35
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2,4-Dicloro-nitrobenzeno

75 MHz *C NMR
InCDCI3

126.718

139.26: 0.000

8.448

140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
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Exercicios - Espectros dos
Isomeros da Tricloroanilina




Exercicio 7 - Espectro de 'H

300 MHz '"H NMR
InCDCI3
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Exercicio 7 - Espectro de 'H: Expansao dos Sinais Aromaticos

7.137|

720 7.15

7.107

300 MHz 'H NMR
In CDCI3

7.10

7.05 7.00 6.95 6.90 6.85 6.80

6.611

6.75 6.70 665 6.60 6.55
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Exercicio 7

- Espectro de B¢

75 MHz *C NMR

InCDCI3
128.189 113.779
77.437
7701176 506
0.000
143,020
121.817)
131.359 18.502
" N e " " "
140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
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Exercicio 8 - Espectro de H

300 MHz 'H NMR

In CDCI3
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Exercicio 8 - Espectro de

75 MHz *C NMR

In CDCI3
130.082 16.237
76.580
@
142.406 0.000
1}7.839
|131.230 120 ha7

140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
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Exercicio 9 - Espectro de H

300 MHz 'H NMR
In CDCI3

55



Exercicio 9 - Espectro de B¢

75 MHz "*C NMR

InCDCI3
127.543
0.000
7.421
76
119.650
138.961 131.801
140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
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