Note: This document is a compilation of questions and is NOT representative of the length of the final exam.
Question 1

a) Correctly list these compounds in order of increasing rate of base hydrolysis. Circle the correct
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b) Circle the compound(s) that exhibit Hiickel aromatic stability.
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¢) An L-Aldose sugar rotates plane—polarized light :

to the rights (clockwise) to the left (counterclockwise)
must be determined experimentally does not rotate plane—polarized light
Question 2.

a) Briefly explain why the major product from the reaction below is the mix aldol rather than the self
condensation product. .
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b) Base hydrolysis of ester A occurs much faster than hydrolysis of ester B. Briefly explain why.

e (3 S
Tcl)‘ ’ E k | QoW X \
- O m&? b

A
@ﬁw& 3*\3“ e g0
g ode Yoo ™ e

Q@ct&\\ QN\OL(ZQ:/ o



Question 3.

a) Draw the pyanose and furanose forms for sugar A and the Fischer projection of sugar B on the structures
given below.

Pyranose O Furanose
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b) Circle the correct answer to complete the sentences below:

1) Sugar A shown aboveisa { D / @ } sugar.

ii) Sugar B shown above is a {@ /L } sugar.
ii1) The Pyranose form of Sugar A above is the { alpha / } anomer. %IS

iv) The Pyranose form of Sugar B above is the { beta } anomer. K 1S

v) Carbon 3 of Sugar A is an {@/ S } stereocenter.

c¢) 1) The disaccharide below has a {@\ 1-2 V1-3 \ 14 \ 3-1 }{ beta } linkage.

i1) The disaccharide is a { reducing \ sugar )v
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Question 4.

Provide the structures of the MAJOR organic product(s) obtained from each of the following reactions.
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Question 5.

Different reagents may react with the same starting material to produce very different products. Provide the
structures of the major organic product(s) obtained from each of the following reactions.
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Question 6

Add the missing reagents necessary to carry out the steps below.
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Question 7.

a) Including the correct use of electron-movement arrows, lone pairs of electrons, and the position of any
formal charges, show the detailed step-by-step mechanism involved in the two step reaction below.
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Question 7 cont’d.
b) Including the correct use of electron-movement arrows, lone pairs of electrons, and the position of any
formal charges, show the detailed step-by-step mechanism involved in the reaction below.
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Question 8.

Compound A is one of 76 constitutional isomers with the formula C¢H . Inclusion of stereoisomers
brings the total to well over 100 possibilities for A and thus it is clear that you should not try to guess a

structure solely from a molecular formula. v
W= CHV =5 (e X-1)

wui\(o’\Use the following chemical information to solve the unique structures of A — E@) U\ B (o ¥\ - 1 ( \O)
- L

Wﬁ\w i) Compound A is chiral and is known to have the R-configuration.

O\ i1) Reaction of A with H,/Pt yields a single compound B (C¢H,4) which is not chiral. = )-< -2

. (*2( @’ eaction of A with NaNH, followed by addition of C (C4H¢Br) and an appropriate workup yields

\n asingle compound D (C,oH;s) which is not chiral. T \9 smdo¥
iv) Reaction of D with H;O*/Hg”* produces a racemic mixture of E (C;oHa0). o r\ﬁ)Ou

Draw stereochemical structures of A — E consistent with all of the information above.

Use the wedge/dash notation to ensure that the stereochemistry of all stereogenic centres is clear.




