1. (18 pts) For each molecule below, report the total number of &t eiectrons in the molecuie below, and classify
the molecule as aromatic, antiaromatic, or nonaromatic. You can assume the molecules are planar, Brisfly
gxplain your choice.
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3. (8 pts) Predict what the " NMR spectrum will lock like for the molecute shown below:
(i) Label the magnetically different H's as a, b, ...
(i} Indicate the splitting pattern (singlet, doublet, etc) expected for each signal
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4, (12 pts) Provide a complete mechanism for the following reaction.
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5. (12 pts) Pradict the major product for each of the following aromatic reactions.
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8. (10 pts) Compare the boxed molecule in question 5¢ to phenal (CeHsQH). Under identical
experimental conditions (Cly/FeCls), would the boxed molecule be expected to react faster, slower, or
at an identical rate compared to phenol? Clearly explain using structures where appropriate.
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7. (12 pts) {a.) Provide two specific reasons for why the synthesis shown below will fail to preduce the desired
target. (b,) Design a successful synthesis of the target molecule starting from benzene.
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8. (18 pts) Shown below are 'H NMR, *C NMR, for an unknown compound SHINA that has the molecuiar
formula CioH44O. Propose a structure for SHINA using the data provided. Draw your proposed structure in

the box below.

For full credit, you must do the following:

Calculate the 1HD.

Assign all signais in the 'H NMR spectrum (a2, b, etc) to labeled protons in the structure.
Show that the splitting pattern of two of the signals is consistent with your structure.
Assign all signals in the "*C NMR spectrum (a, b, etc) to labeled carbons in the structure.
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