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. Not all nuclei are suitable for NMR.

'H and 3C are the most important NMF
Natural Abundance

BC 1.1%
2C 98.9% (not NMR

H 99.9%

Spectral Properties, Applicati
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Energy levels for a nucl

No field

The number of spin states is 2l +1 \
P
where 1 is the spin quantum number
b T=0 1 \y
If the number of neutrons and the number of proton
then the nucleus has NO spin.
* If the number of neutrons plus the number of protor
the nucleus has a half-integer spin (i.e. 1/2, 3/2, 5/2)
* If the number of neutrons and the number of proton
then the nucleus has an integer spin (i.e. 1, 2, 3)

Energy
o

SPIN QUANTUM NUMBERS OF SOME COMMON NL

The most of C and O do not |
Element 1R2CIFCINS F
Nuclear S
Quantum 3
(1)
No. of Spi 2 EI 0 2] 0 p
States

Elements with either odd number of protons or neutr
mass number or odd atomic number) have the prope:
nuclear “spin”.

The number of spin states is 21 + 1, wherelis th

number.
Table. General rules for determination of nuclear spin quantum nu
Mass Number  Number of Protons  Number of Neutrons Spin (1)
o

Even
- = - o
Even Half-Integer (1/.

Odd
Odd Even Half-Integer (1/
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THE NUCLEUS IN A MAGNETIC FIELD
When nuclei are exposed to
B Nuclear
external magnetic field of strength
B, their spins line up parallel to A -
the applied field, either spin +
-spin state) or spin v(

opposed ([-spin state) to the
external field.
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< When nuclei are exposed to s
Nuclear Spir

external magnetic field of strength
B, their spins line up parallel to » I
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Magnetic Shieldi

AR If all protons absorbed the same amount
magnetic field, not much information could be «
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But protons are surrounded by electrons that
external field.

Circulating electrons create an induced magn
the external magnetic field.

Shielded Protons

Magnetic field strength must be incr
shifyﬂprogon to flip at the same frequ

ed proton proton
orbs at 14.0920G | feels less than 14.0920G

Protons in a Molecule
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Protons in a Molecule

Depending on their chemical environme
a molecule are shielded by different ame

more shielded,

absorb at a higher field

iH \:\H L

NMR Signals

. The@f signals shows how many diffe
are present.
—_—

* The location of the signals shows how shield

proton is.

* The intensity of the signal shows the numbe

type. area  under each
pexk

* Signal splitting shows the number of protons ¢

The NMR Spectrom
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N-H Proton
. Moderate
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Identifying the O-H
or N-H Peak

* Chemical shift will depend on concentration and solvent.

* To verify that a particular peak is due to O-H or N-H, shake

- )
the sample wit W

SRS Ufu»\)\
* Deuterium will exchange with the O-H or N-H protons.
O/ NN

* On a second NMR spectrum the peak will beM or
much less intense. Al (NM) 2
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