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Multiplicity: Why are there several lines in some peaks?

Predicted 1TH NMR Spectrum

7
ﬁ

2 4 oH
H3?/ \?/ \5/6 ’

fuarkt

/

e

1 33

Section 14.11 - 14.14

/fN

«Lr‘{’ it

i

| o~ | \zu‘)’} (

| A

j/{ doublet /{

1] j;/\j,',[(ﬂb

T
4.0

T
35

T
3.0

1 (ppm)

T
2.5

T T T T T T 1
2.0 15 1.0 0.



Multiplicity: Why are there several lines in some peaks? W WC Q€ Section 14.11 - 14.14
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Multiplicity: n + 1 rule Section 14.11 - 14.14

For H to H coupling, the pattern of lines in a peak is n + 1, where n is the number of magnetically
equivalent H atoms 3 bonds away from and magnetically inequivalent to the H atoms causing the
resonance peak.
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Multiplicity: more than one set of magnetically inequivalent H atoms 3 Section 14.11 - 14.14
bonds away
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Multiplicity: more than one set of magnetically inequivalent H atoms 3
bonds away
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Multiplicity Summary

1 set of chemically and magnetically inequivalent neighbors
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2 sets of chemically and magnetically inequivalent neighbors that are equivalent to each other
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2 sets of chemically and magnetically inequivalent neighbors that are inequivalent to each other
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Predict Multiplicity
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13C {TH} NMR
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13C {TH} NMR

Table 14.4 Approximate Values of Chemical Shifts for 3C NMR

Type of Approximate Type of Approximate
carbon chemical shift (ppm) carbon chemical shift (ppm)
(CHj3),4Si 0 c—1 0-40
R—CH; 8-35 C—Br 25-65
¢—Cl 35-80
R—CH,—R 15-50 =N 40-60
c—0 50-80
1 N
R—CH=R 20-60 /C=O 165-175
—N
N
) N
R—CI—R 30-40 /C=O 165-175
R RO
R N
=C 65-85 /C=O 175-185
HO
R D
=C 100-150 /C=O 190-200
H
— R <
e 110-170 Cc=0 205-220
W R




