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Nuclear Magnetic Resonance Spectroscopy

'H NMR—Number of Signals

* The number of NMR signals equals the number of different types of protons
In a compound.

* Protons in different environments give different NMR signals.
e Equivalent protons give the same NMR signal.

Ha H;s Ha Ht: Ha Hn HC
All equivalent H's 2 types of H’'s 3 types of H's
1 NMR signal 2 NMR signals 3 NMR signals

* To determine equivalent protons in cycloalkanes and alkenes, always draw all
bonds to hydrogen.
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Nuclear Magnetic Resonance Spectroscopy

'H NMR—Number of Signals

O
I
_C
C'CHzCHzCI C'C?QC?QC?QBI' Cl?a \Oc?a C?SC?QO?
H, H, H, H. H, Hy H, Hy, H.
1 type of H 3 types of H's 2 types of H's 3 types of H's

1 NMR signal 3 NMR signals 2 NMR signals 3 NMR signals



Nuclear Magnetic Resonance Spectroscopy

'H NMR—Number of Signals

e In comparing two H atoms on a ring or double bond, two protons
are equivalent only if they are cis (or trans) to the same groups.

Cl H = cisto Cl Cl Ha <— cis to Cl Cl Hb «— cis to Cl
\_| 7 \ \_ A
C=GC C=GC C=GC
/ A\ . / \ / X
Cl H |« cisto Cl Br Hp |~ cis to Br Hy | | Ho |+ cistoH,
1,1-dichloroethylene 1-bromo-1-chloroethylene chloroethylene
1 type of H 2 types of H's 3 types of H's

1 NMR signal | 2 NMR signals 3 NMR signals



Nuclear Magnetic Resonance Spectroscopy

TH NMR—Number of Signals

* Proton equivalency in cycloalkanes can be determined similarly.

H,,
/ ‘Lﬂ
H H H & Cl
kH’ - KH?%
H H H He—H,
H He—H
cyclopropane chlorocyclopropane
All H's are equivalent. 3 types of H's

1 NMR signal 3 NMR signals
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