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Table 5 'H NMR spectrum analysis
Chemical Shift (ppm) Relative integration Multiplicity Proton identification label

= 0.50 ~3 triplet 1 saturated H (A)
~2.85 ~] doublet or triplet* 2 allylic Hs (B)
=3.15 ~3 triplet 1 vinylic H (C)
~6.75 ~] singlet* 5 aromatic Hs (D)

*difficult to discern

Refer to spectrum for proton identification and further explanation.

'H NMR spectrum results did not seem reasonable, nor did they align with any of the possible
ketones or aldehydes. The presence of an integration of only 1 at a shift corresponding to an
aromatic proton considering the expectation of at least 4 or 5 aromatic hydrogens (considering
the symmetry the possible aldehydes which all contain benzene ring in some form).

Table 6 Identity of starting materials

Starting Material Class ~ Unknown  Proposed Identity Proposed Structure
0
Aldehyde 1 benzaldehyde H
(0]
C
Ketone | (most likely) | cyclohexanone

Discussion/Conclusions

After performing a mixed aldol condensation with an unknown ketone and alcohol combination
in ethanol, under basic conditions, an aldol was successfully produced. Analysis of this aldol
allowed for the 1dentification of the unknown ketone and aldehyde most likely as cyclohexanone
and benzaldehyde respectively, forming the aldol, 2,6-di((E)-benzylidene)cyclohexanone.
Melting point analysis revealed the aldol’s melting point range 117.1-118.0 °C in the case of the
recrystallized product (101.1-104.9 °C for the crude). This most closely aligned with 2,6-di((E)-
benzylidene)cyclohexanone, whose melting point is 118 °C. However, dibenzylideneacetone
(113 °C) and 2,6-bis(4-fluorobenzylidene)cyclohexanone (118-120 °C) could not be eliminated
due to their melting point’s being close to that of the crude and recrystallized respectively. While
1t was difficult to discern the ketone and aldehyde for certain due to the possibility of using the
incorrect ketone during the experiment, cyclohexanone seemed the likeliest ketone given the
most closely matching melting point as well as the knowledge that I most probably used ketone
C rather than ketone B (since those were the two ketones at the station I retrieved my reagent
from). By comparing the different ketones combined with aldehyde 1, it became clear that C was
the cyclohexanone due to the number of carbon peaks (the number of carbons increased by 1
from A to B to C to D when the aldehyde was kept constant, coinciding with ketones which also
differed by 1 carbon each). The 8 carbon environments in the 1*C NMR corresponded to the
mixture of benzaldehyde with cyclohexanone. 'H NMR served little purpose in confirming or
disproving this prediction since it matched no possible products. There was clearly an issue with
the spectrum since only 1 proton appeared in the region where aromatic protons would be
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expected. Using the predicted reagents, a balanced equation was proposed wherein 1
cyclohexanone reacted with 2 benzaldehydes to form 1 2,6-di((E)-benzylidene)cyclohexanone
and water under the reaction conditions. This balanced chemical equation allowed for the
determination of the limiting reagent, cyclohexanone, as well as the percent yield of crude
100.0%. Since practically no recrystallized product was able to be recovered (only enough to
perform melting point analysis, but not enough to even mass), percent recovery was 0%.
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