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* Incredible Natural Abundance DoublE QUANtum

Transfer Experiment
« INADEQUATE experiments are mainly used for 13C-13C
correlation spectra of natural abundance 13C molecules

*  Low sensitivity



2D INADEQUATE - example
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Determine the structure of C;3H,3O using INADEQUATE exp.
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Determine the structure of C;3H,3O using INADEQUATE exp.
2D INADEQUATE spectrum of geraniol
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Isomerism and NMR

Functional groups (constitution) - chemical shift

Position of substituents - HMBC, NOESY/ROESY
Relative configuration on double bonds or rings -
J-coupling, NOESY/ROESY

Absolute configuration - application of Chiral Derivatizing
Agents (CDA)



Relative stereochemistry on a ring: NOESY

Provide the complete assignment of 'H resonances and determine
the orientation of H5 and H6.
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Relative stereochemistry on a ring: NOESY
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Interpretation of J-coupling

Unknown compound CsH120s measured in DO
Detected Jyn-couplings: (2x2.8), (2x9.6),(2.8, 9.6), (2x9.6)

b

10 2.1 2.0 1.0

T T T T T T T T T T T T
41 4.0 3.9 3.8 37 3.6 35 34 3.3 3.2
Chemical Shift (ppm)

1D '3C NMR spectrum contains 4 signals in the range 71-75 ppm.
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Interpretation of J-coupling
Juy-couplings: (2x9.6), (2.8, 9.6), (2x9.6), (2x2.8)
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Interpretation of J-coupling: MYO isomer

Juy-couplings: (2x9.6), (2.8, 9.6), (2x9.6), (2x2.8)

H, OH




Determination of the absolute configuration of
stereogenic centers
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Determination of the absolute configuration of

stereogenic centers
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Determination of the absolute configuration of
stereogenic centers

CALCULATING CONFORMATIONAL FREE ENERGY
USING COUPLING CONSTANTS
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Average Ty, = T [X] + 1. [1-X]
Average gy = 1o [X] + Jg[1-X]

The values of I, I .. J,. and J_, are determined from
Conformationaly rigid cyclohexanone systems

NMR OF 4-t-BUTYL-2-NITROCYCLOHEXANONE

J,=126Hz
aa J,=52H:
T=57Hz = z

NMR OF 2-NITROCYCLOHEXANONE
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Average Jygy, = 10.6
Average g, = 7.6

CALCULATING THE CONFORMATIONAL FREE ENERGY OF 2-
NITROCYCLOHEXANONE USING COUPLING CONSTANTS

NO, , 5
—
Hﬁﬁkl\n = %o,
H,
H, ° H,

[1-x] X1

Average Jy i, = JM[X] + Jm[l-X]
106 = 12.6 [X] +43 [1-X]
X=0.76
K = [X}[1-X] = 0.76/0.24 =3.17
# = RTInK = -(2.3)(2)(298)log3.17 = 0.73keal/mol

14



