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C-H HiH @-H R,C=CR  ROCH,; @‘C“a RH
— — —
o
N-H | RJLNHE : Q_NHZ . RNH, |
o]
o e RS s ROH ,
d(ppm) 11 10 9 8 7 6 5 4 3 2 1 0

Protons on Carbon

Type of C-H
R-CHs 0.9
R-CH:—R 13
RsC-H 152
ZcH; 18
W
R-C-CH;  2-2.3
Ar—CHs 23
RCEC-H 25
R,N—-CHj 2.3
R-CH,—X 24
RO-CHs 38
R-CH,—F 45
i
R.C=CR 553
Ar=H 73
Q
R=C—H 9.7

& (ppm) Description of Proton

alkyl (methyl)

alkyl (methylene)

alkyl (methine)

allylic (C is next to a pi bond)

o to carbonyl (C is next to C=0)
benzylic (C is next to Ph)

alkynyl

ot to nitrogen (C is attached to N)

ot to halogen (C is attached to CI, Br, I)
ot to oxygen (C is attached to O)

o to fluorine (C is attached to F)

vinylic (H is attached to alkene C)

aromatic (H is on phenyl ring)

aldehyde (H is on C=0)
Note: aldehyde (-CHQ) proton usually does not
couple with neighboring H's so appears as a singlet

Protons on Oxygen/Nitrogen*
Typeof H & (ppm) Description

ROH 0.5-5 aleohol
ArOH 4-7 phenol
0
R-C-0H 10-13 carb. acid
RNHa» 0.5-5 amine
ArNH, 35 aniline
W
R-C-NHR 5-9 amide

*Protons on N or O typically have wide
ranges of expected chemical shifts; the
actual & value depends on the solvent used,
the concentration, temperature, etc.
Because these protons are acidic and,
therefore, exchangeable, they may be
broad peaks and usually do not couple with
neighboring protons (typically they are
broad singlets). If a protic deuterated
solvent is used (e.g., D0 or CD30D), then
the NH and OH protons will exchange with
the deuterium and the peaks will shrink or
disappear entirely, since D (*H) does not
show up in the 'H NMR spectrum.

R = alkyl group
Ar = aromatic ring,

such as phenyl (Ph)
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200 150 100 50 Ranges
N R T S Y N S R S T AR N SN SR [ S B B (ppm)
R—CH3 8_30
Saturated carbon (sp3) 15-55
—no electronegative elements —
R,CH R,C 20—60
I
~¢-0- 40—-80
Saturated carbon (sp3) I

— electronegativity effects — e 35-80

_¢_BI 25-65

Alkyne carbon c=C 65—-90
Unsaturated carbon (sp?) :C:C: 100—150
Aromatic ring 110=175

carbons
Carbonyl groups - ) )
Acids Amides
£=0 Esters  Anhydrides 155185
=0 Aldehydes 185220
Ketones
T T T T T T T T T T T T T T T T T T T T T
200 150 100 50
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