





Section 14.1 & 14.2

900 MHz, (21.2 T) NMR Magnet at HWB-NMR, Birmingham, UK

https://en.wikipedia.org/wiki/Nuclear_magnetic_resonance#/media/File:HWB-NMR_-_900MHz_-_21.2_Tesla.jpg
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Section 14.5
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Section 14.5
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What gives rls%m chemical shift 54%

Why do the H’s of tetramethylsilane resonate at a different frequency
than 2,2-dimethylpropane?
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When placed in a magnetic field magnets will align with the applied field.
When perturbed magnets will resonate until they return to their equilibrium position.

The frequency of the resonance is determined by the strength of the magnetic field.

Chemically inequivalent H atoms will usually exist in different magnetic environmenis
and will, thus, be magnetically inequivalent and resonate at different frequencies. The
position of the peaks relative to the position of a reference peak is referred to as their
chemical shift.

Electronegative atoms deshield 'H atoms. Deshielded 'H atoms close to electronegative
atoms experience a stronger applied field and resonate at higher frequencies as
compared to well shielded 'H atoms like those of tetramethylsilane.
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Section 14.3, 14.4, 14.6, 14.7
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Table 14.1

Type of proton
(CHg3)4Si

—CH,

Loen

R—C=CH2

Approximate
chemical shift

(ppm)

0

0.9

17

21

24

3.3

4.7

53

Type of proton

I
c1—c|—H

ArOH

—C—OH
I
—C—NH,

4The values are approximate because they are affected by neighboring substituents.

Section 14.7, 14.8

Approximate Values of Chemical Shifts for 'TH NMR?

Approximate
chemical shift

(ppm)

6.5-8

9.0-10

2.5-4

2.5-4

4-4.5

Variable, 1.5-4
Variable, 2-5
Variable, 4-7

Variable, 10-12

Variable, 5-8
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Section 14.3, 14.4, 14.6, 14.7, 14.15
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Number of different types of H atoms

Y peaks

Chemical environments of the H atoms
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Number of different types of H atoms

Number of different peaks in the spectrum tells us about the number of
chemically distinct kinds of H atoms present

Chemical environments of the H atoms

The position of the peak in the spectrum tells us about the chemical
environment of the H atoms; e.g., whether the H atoms are near a
bond, an electronegative atom, or other alkyl groups.

How many of each type of H atom

The area under the peaks tells us about relative number of H atoms
giving rise to the peak, and can be used to determine the number of H
atoms giving rise the the peak.



If the integration of the smallest peak is set to
1 the areas of the other peaks would be....



Section 14.10-14.14
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Multiplicity: The Triplet




Multiplicity: The Quartet
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Section 14.10-14.14

Multiplicity: The n + 1 rule
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Multiplicity: More than one set of neighbors
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Section 14.9



Number of different types of H atoms

Chemical environments of the H atoms

How many of each type of H atom

How many H atoms neighbor each different type of H atom



