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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
1 1 1 1 1 1 1 1 1 1 1 | 1 1 1 1 1 1 1
R-CH,
Saturated carbon (sp%)
—no electronegative elements —
R;CH R,C
1
_(Ij_o_
Saturated carbon (sp3) I
— electronegativity effects — _C|_Cl
1
—CI—BI’
Alkyne carbon c=C
Unsaturated carbon (sp?) :C=C:
Aromatic ring
carbons
Carbonyl groups
¥l erotp \C= o Acids Amides
2 Esters  Anhydrides
=0 Aldehydes
Ketones
T T T T T T T T T T T T T T T T T T T T

200 150 100 50

Ranges
(ppm)

830
15=55

20—60

40—80

35—-80

25—65

65—-90

100—150

110—-175

155—-185

185220
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‘ ‘ \\N/// EXPNO 17
PROCNO 1
Date_ 20190515
Time 13.32
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG deptl3s
D 65536
SOLVENT CDC13
NS 101
DS 4
SWH 23%80.814 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 16384
DW 20.850 usec
DE .50 usec
TE 296.4 K
CHNSTZ2 145.0000000
D1 2.00000000 sec
D2 0.00344828 sec
—— - P D1z 0.00002000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13c
Pl 11.00 usec
P2 22.00 usec
PL1 0.00 dB
SFO1 100.62282%8 MHz
======== CHANNEL f2 ========
CPDPRGZ waltzlé
Nucz 1H
P3 10.00 usec
P4 20.00 usec
PCPD2 100.00 usec
PLZ 3.00 dB
PL12 23.00 dB
SFO2 400.1316005 MHz
ST 32768
SE 100.61276%0 MHz
WDW EM
T T T T T T T T T T T T T T T T T T T T T T SER 0
LB 3.00 Hz
200 180 160 140 120 100 80 60 40 20 0 ppm cB 0
PC 1.40
100 MHz .CDCl3 M s Sa-) DEPTCI3NMR (il -VF S
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1- AVANCE, SGU Based Frequency Generation, Beginners Guide, English Version, 003, Eamonn Butler.,
Stanley J. Niles, 2003: Bruker Biospin GmbH, Rheinstetten, Germany, P/N: Z31633E, DWG-Nr:
1344003

2- 1D and 2D Experiments, step — by — step Tutorial Basic Experiments user guide, Version 002, Peter
Ziegler, 2006, Bruker Biospin Corporation,USA, P/N: B4472, DWG-NTr: 002.

3- Introduction to Spectroscopy,Fourth Edition, Donald L. Pavia, Gary M. Lampman, George S. Kriz, and
James R. Vyvyan, ISBN-13:978-0-0495-11478-9, Belmont, CA94002-3098, USA, 2001, Brooks/COLE
CeNGAGE Learning
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