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C,C Coupling Constants and
Chemical Structures
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Table 3-17. |
C,C coupling constants 1n ethane,

ethylene and acetylene.

Compound 'J(C,C) [Hz]
TIPS s
Ethane 34.6
Ethylene 67.6

Acetylene 171.5
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Correlations between C.H

and
H,H Coupling Constants
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Coupling Mechanisms

1- The Electron-Nuclear Interaction
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150

Coupling of nuclei A and B via electron spin polarization.

Chem. Rev. 2014, 114, 48384867

S s Cds coll S ol 4o
H
_ agm‘s.ad.l).ummw

e 14 Ol 92 &5 35 0 Jll s
igure 5-%.

: i i ing in the
[ndirect spin-spin coupling In t ‘ o ‘
HD molecule, transmitted through S (63190 S A L]

the bonding electrons. The sketch
shows the energetically preferred
configuration of the nuclear and

electron spins.
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Fermi contact interaction

the magnetic interaction between
an electron and an atomic nucleus when
the electron is inside that nucleus

8

A= _EW (“’-n . f-"e} IW(D)F (Cgl)

A'is the energy of the interaction,
4, is the nuclear magnetic moment,
M. is the electron magnetic dipole moment,

F(0) is the electron wave function at the nucleus
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H.,D Coupling
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NMR Spectroscopy of Quadrupolar Nuclei
(Spin > 12)
7| is determined by two factors:

(a) The electric quadrupole moment ()

A large moment can result in efficient relaxation of the
nucleus by molecular motion, hence very broad lines

(b) The presence of electric field gradients across the nucleus.

Thus molecules with high symmetry (tetrahedral and
octahedral) in which the quadrupolar nucleus in question is at
the center of symmetry can give sharp lines and Jmultiplets

Graphical depiction of the charge distribution
between a spin 1/2 (red) nucleus and a quadrupolar
nucleus (green)
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4NH," 7, >50 sec, line width <0.1 Hz
CH;-CH"N 7] =0.022 sec, line width >50 Hz
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3 MHz "“N NMR spectra (I =1, Q =0.016) (Ogg, R. A.; Ray, J. D. J. Chem.
Phys. 1957, 26, 1339, from Emsley, Feeney, Sutcliffe, Vol 2. p. 1038). The
ammonia sample was neat, the others were aqueous solutions. All are on the
same horizontal scale, but chemical shifts are widely different.
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27Al (/= 512, Q= 0.15102¢ cm-1, 22.63 MHz)
and
%P (24.288 MHz)
NMR spectra of a solution Al(CIO,), containing excess trimethyl phosphate in
nitromethane (left two spectra) and aqueous nitromethane (right spectrum)
(from J.-J. Delpuech et al. J. Am. Chem. Soc. 1975, 97, 3373).



