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Proposed structures for Eucarvone
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Arrangements of the magnetic moments of the protons in the CH, group: ‘ L. L .
Number of protons Splitting pattern (relative intensities)

causing splitting

1 2 1 5 1 5 10 10 5 1
- 6 1 6 15 20 15 6 1
(32 . |
{ « {—~>
T 3t
« -« -> ->
‘ Information from n.m.r. spectra
« { = 1« -
« \ € > - 3\ Features Information obtained about:
: iu‘\s:-Nk
4 o |
g < Integration trace  Number of protons in each group of different type
1
« 17 Chemical shifts The chemical environment or type of each group of
- protons
« -> b
Splittings Number of protons on atoms adjacent to the group

which contains the proton(s) whose resonance is

being recorded
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Problems for the end of Side 1
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Topics described on the second side

Splittings: their measurement and their dependence on structure
Second-order effects, and nomenclature used in describing spectra
Modification of the appearance of spectra:

(a) spectra at 60 and 100 MHz

(b) use of shift reagents

(c) decodpling
Dynamic processes studied by n.m.r.: proton-exchange, internal
rotation, conformational interconversion
Tautomerism
13C n.m.r.: methods of recording spectra, and examples of use

Applications of n.m.r. to inorganic examples




A typical 1:2:1 splitting pattern:

—
-As

Separation between peaks = Ad

Av in frequency units (Hz)

Splitting J
Since A = ABQ x 106
(from the definition of the & scale)

and Av = AB

v B

(from the relationship hv = 2uB, where v is the frequency of the

spectrometer)

1
10

30

|
4.0

)

80

EX)

6.0

7.0

TH n.m.r. spectrum of bromoethane, CH3CH4Br (recorded on a spectrometer with v 60 MHz)
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- A
(81=82)> J | L | | L I Description of the spectra of molecules with two non-equivalent
84 b7
protons, Hy and Hy
| |
H,{—C—C—H,
| | | ||
(81=5)> J | | B . ay
For §;—85 >> J, spectrum is referred to as AX’ type
For §;—8, > Jor~J, spectrum is referred to as ‘AB’ type
81~8 ! | I 1 c x Examples

ApX3 CH3CH,Br  (FRAME 42)

AX3 CH3CHO  (FRAME 29)

51=82 D
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