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Fig. 1. Effect of different temperatures on H-2 signals (1 and 2) and anomeric signals of
glucose (3) and rhamnose (4) from naringin in the |H NMR spectrum (in DMSO-d). (a)at 25
C, (b) at 65 C, (c) at 75 °C; (d) after addition of D,O at 25 °C, (e) after addition of Dyg)at
65 °C, (f) after addition of D,O at 75 C.
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Protons on Heteroatoms
*‘OH
—Aliphatic 6 0.5 - 4.0 ppm (Depend on Concentration)

—Intramolecular hydrogen bonding deshield OH and
render it less sensitive to concentration

*Usually OH exchange rapidly (no coupling with neighbors)

«In DMSO or Acetone, the exchange rate is slower =>
there is coupling with neighbors

-Phenols : 57.5 - 4.0 ppm

Intramolecular bond d :12 - 10 pp
*Carboxylic Acids: Exist as Dimers 6 13.2 - 10 ppm 335
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Formula C,H,0, | FW 2483175
Acquisition Time (sec) 1.7066 Comment 0951412 Yucheng Gu ZML-16 Date Dec 92009
Date Stamp Dec 92009 | File Name 12PROTON_01.ficfid
Frequency (MHz) 50985 Nucleus 1H | Number of Transients 64 Original Points Count 16384
Points Count 131072 Pulse Sequence s2pul | Receiver Gain 26.00 Solvent CHLOROFORM-d
Spectrum Offset (Hz) _3599.0928 Spectrum Type STANDARD | Sweep Width (Hz) 9600.38 (degree C) 25.000
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1 4 [1.37 .1.45] N
5 13 (146 . 1.49) 12—1f
6 12 (148 . 1.51)
7 5 [1.54 . 1.59]
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Chemical Shift (ppm)
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H,C
CH 20 1 3 168(16) 0.75(19)7 [0.72(20
3
16 2
163(116.29)
4840177 453(17)
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£5.39(14) 34108)7 312018
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2| 19 0.75 0] 6 163 8] 7 2.39
3] 1 102 "l 2 163 19 18 312
] 3 128 2] 9 163 20| 18 341
5] 6 134 13 ] 16 168 21| 15 415
6] 5 143 1] 1 177 2] 17 453
7 1 145 15| 12 182 23| 17 484
8| 3 145 6] 7 201 24| 14 5.39
i i i i i i : B i
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K

The 'H NMR Spectrum of Coﬁlpound K
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H in acetone-D; at Temp=323K
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Fig. 1. Proton NMR spectra at 400 MHz of the aromatic protons
in p-nitrosodimethylaniline 383
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'N-NMR (20°C, 300 MHz)
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a) 25 °C, 400 MHz
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BEEH J (Coupling Constants)
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b,

o @) HHARRANBSNELT F IS SRS, M4
A L8918 & 3 5 #RiZA421% 4 (Long-range coupling).

391

Because of the mechanism of J coupling, the
magnitude is field independent: coupling constants in
Hertz will be the same whether the spectrum is measured
at 300 MHz or 500 MHz. Coupling constants range in
magnitude from 0 to 20 Hz. Observable coupling will
generally occur between hydrogen nuclei that are

separated by no more than three sigma bonds.

H-C-H, two sigma bonds or geminal coupling

H-C-C-H, three sigma bonds or vicinal coupling
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Fig. 1 Murata’s method of J-based configurational assignment.

N. Matsumori, D. Kaneno, M. Murata, H. Nakamura and K. Tachibana, J. Org.

Chem., 1999, 64, 866-876. 396
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Karplus Equation
The Karplus equation, named after Martin Karplus,
describes the correlation between 3J-coupling constants and

dihedral torsion angles in nuclear magnetic resonance
spectroscopy.

*Ji [HZ
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Martin Karplus 2013 NP o
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J. Chem. Phys., 30, 11 (1959). #leeal
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