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Spin-Spin Coupling
The Indirect Spin-Spin Coupling
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Coupling to one Neighboring Nucleus
(AX Spin System )
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Part of the 250 MHz '"H NMR
= spectrum of cinnamic acid (8) in
75 7.0 65 f; CDCls; 4 (OH) ~ 11.8.
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Coupling to two
Equivalent Neighboring Nuclei
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Coupling to Three or More

Equivalent Neighboring Nuclei
,4- XV\ SP\'V\ SJ.S'T{M T‘ T

x th 11
L H = CH} R
< R PRA fAA i
3 o
,fd-("u-((
¢ oor) J li |J J
i 2L ey,
L Ll w{/ ’ Figure1.25,
C/fof'/‘j df Jd\d, Sketch to explain the splitting
» ol ¢ pattern observed for a four-spin
S C\ Axas?mem; the arrows indicate
the orientationg of the three X

Spins.



Sy ama— ol wl (o g ode Slndngiy oylojlw

CH,
tH e H
e "’J\T.i’f{c\.ﬁ% YUl
10 3
) il
— — —————— ——

Fi 1-26.
ﬁ?;mlHNMRspeammo{paraldehyde (10). The quartet and doublet are shown expanded, both by the

same factor.
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Couplings between
Three Nonequivalent Nuclei
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250 MH= Hmﬂmdw(u]mm I'he proions HA, HM and H® each give a doublet of
llwn d by the same factor in each case.
Tara = 17.6 Hz, Jax = 10.9 Hz, Jpax = 1.0 Hz.
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The Order of a Spectrum
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