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1. Reactions. Give the expected major product(s) or required reagent(s) for each of the following
reactions. No need to indicate formation of enantiomers in all questions. [40 marks] ﬁ{i
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2. Multiple Choice [30 marks].

(a) Identify and label the most acidic and least acidic compound, as C-H acids. [2 Marks]

(b) Identify those compounds (circle them) that can be hydrolyzed in H30" to a carboxylic acid.
For each incorrect choice, 0.5 mark will be deducted in this question. [2 Marks]
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(c) Idenﬁﬁ/’(circle) those compounds that CANNOT be readily made from cyclopentanone using a
reaction learned to date. For each incorrect choice, 0.5 mark will be deducted in this question. _
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(d) Circle the non-aromatic molecules. For each incorrect. choice, 0.5 mark will be deducted in this _

quggtion. [2 marks]
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(e) Identify the fastest and slowest reacting compound for hydrolysis in water.
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(f) Circle the compounds that CANNOT _be made using the Gabriel synthesis. For each incorrect choice,

0.5 mal}fww > deducted in this question. [2 marks]
%
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_ choice, 0.5 mark will be deducted in this question. [2 marks]
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(h) Circle the enols. For each meorrectmchmce 0. 5 mark W111 be deducted in this questlon [2 marks]
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(i) Identify (circle) the r educmg sugar(s) (or sugar derivatives) from the list below. For each incorrect
choice, 0. 5 mark will be deducted in this question. [2 marks]
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(3) Circle those compounds that can be made using simple application of the Aldol condensation. For
each mcorrect chmce 0.5 mark w111 be deducted in this questxon [2 marks]
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(k) Circle those compounds that can be made from a simple Michael reaction. [2 marks]
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(1) Circle and identify the most acidic and the second most acidic proton of those shown for the molecule
below. [2 marks]

H O O
i ®) : O/\/H
o o) (:\i;i} most (1)

(m) With one of the following general methods CANNOT be used to make amines?
[2 marks]

(i) Reduction of azides.

(i) Gabriel synthesis.

(iii) Reduction of aromatic nitro compounds.
iv) Reduction of oximes.

(v) }Reduction of lactones.

(n) Which statement concerning lipids and sugars is incorrect? [2 marks]

(1) Hydrolysis of fats and oils in NaOH/H,O gives soap.

(i) They can be transesterified in methanol to give biodiesel.

(iii) Sugars can be oxidized with bromine in water.

(iv) Polyesters and polyamides are useful polymers used extensively in clothing.
@The hydrolysis of fats in NaOH/water proceeds via hemiacetal intermediates..

(o) Which statement concerning lipids is incorrect? [2 marks]

(i) Steroids have three cyclohexane rings.

(ii) Testosterone has a ketone and an alkene.

@z Estrone and testosterone are readily interconvertible.
(iv) Estrone has a phenol ring. ‘

(v) Vitamin D is derived from a steroid by UV irradiation.
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3. Drawing and Identifying Structural Fragments. [8 marks total]

(a) Draw 4-bromopheny! 3-chlorobenzoate. [2 marks]
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(d)  Identify the isoprene units (use circles or squares as required) of the sequiterpene shown below.
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4. Draw any two (2) of the following molecules in their most stable CHAIR conformation. Show pnj57

stereochemistry clearly. [6 marks total]ﬂ\) (D endh V ALLOWED
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[ heat or woil-up not reauired
5. Propose the correct reagents for each step' marked A-I to successfully accomplish the reactions shown
below. [18 marks]
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6. Nitration of anisole (PhOCHj3; Ph = benzene ring) gives only ertho and para-substituted products.
Explain this preference by writing out the step-wise mechanisms of reaction (using curved arrow
notation) for attack of the electrophile at the meta and para positions only, showing the formation of
the cyclohexadienyl cations that are formed (and all their resonance structures) and deducing their

relative stability, and then show how each is transformed to the final substitution product. (Use NO,
to represent the critical nitrating agent). [10 marks]
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7. Propose step-wise mechanisms (using curved arrow notation) for any two (2) of the following
reactions. You must show all importance steps. [8 marks]
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8. Propose step-wise mechanisms (using curved arrow notation) for any twe (2) of the following
reactions. [10 marks]
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9. Synthesize A or B using malonic ester synthesis or acetoacetic ester synthesis (only one will work for
each target!).

Show all important steps. Simple reagents and compounds with 4 carbons or less are
available. [6 marks]
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10.  Propose a viable synthesis for ONE of the targets shown below. Commonly available reagents (in
addition to the starting materials shown) are available. Show all important steps in your proposed
synthetic route. [8 marks]
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