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Chapter One, Problem B

Worksheet, step one:  In this case, the IHD = 1.  Only13 of the H’s are
attached to carbon, so one must be attached to the O – this must be an
alcohol.

Worksheet, step two: The IHD = 0.

Worksheet, step three:  Using the same approach as for problem A, we can calculate

C6H14O

11, q (2)
23, t (2)
44, d
65, t



generic chemical shift for alcohol.  Using Table C11, note that the
first letter in the functional group, on the left hand side of the
column, is the atom directly attached to carbon.   The α-shift for
OH is + 48, so table of generic chemical shifts for OH looks like
this.

     Inspecting the data, the signal that matches, in chemical shift
and multiplicity, is 65, t.  So,  we know that we have –CH2-OH.

Worksheet, Step 4a:  There is a pair of symmetrical methyl groups, at
11, q (2).  There is also a pair of symmetrical methylenes, at 23, t (2).  It
follows that there are symmetrical ethyl groups in this molecule.  There is
no other symmetry, so they must be attached to the same carbon.

Worksheet, Step 5:  There is only one way to assemble the molecule.

     Again, it is instructive to calculate “precise”
13C chemical shifts, and compare the tabulated
data to that for the unknown.  In this case, the
starting hydrocarbon is 3-methylpentane
(following page).

     We add the appropriate and
α, β, and γ shifts from Table
C11 to the data from Table C10
to calculate the more precise 13C
chemical shifts, and then put the
results in table form.
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Generic Chemical Shifts: Alcohol

CH2CH3
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CH2CH3

19

37

29 11

11 (unchanged)

29 - 5
= 24, t (2)19 + 48

= 67, t
HO

37 + 10
= 47, d

Calculated       Actual

11, q (2)           11, q (2)

24, t (2)            23, t (2)

47, d                44, d

67, t                 65, t
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