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Question I (9 marks)

Show the number of signals expected in the B¢ and 'H NMR spectra for each of the

compounds shown below. Also give the relative integrals for the peaks in the 'H NMR
spectrum for each compound.
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Question 2 (6 marks)

For each of the structures (1) and (2), shown below, give the appropriate priority order of
the substituents and the appropriate stereochemical descriptor (R, S, E or Z),

) CH,OH
©, | CD Br, CH,CH,0H @
\ /
C\\-"‘CHch Br Cc=C
e AN (_233 2 [
@ ﬁ @ F CH3NH;, l

CHy

0 N
(1) @ (2)

If compound (1) has a specific optical rotation [a]p® = +17.4 °, what would be the specific
rotation of:

) o
(i) its enantiomer? Ans: —~ \F. 4
(i) a racemic mixture of (1) and its enantiomer? Ans: C‘) ¢
(iiiy  the product of reaction of (1) with NaBH4? Ans: @) e

(iv)  compound (2)? Ans: o°



Question 3 (8 marks)
Shown below are the structures (A — G) of seven isomers with the formula CsH ;0.
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How many peaks would be in the 'H NMR spectrum of isomer F? Ans:

Which two isomers would show three peaks in their 13C NMR spectra? Ans: Iﬂf mc}t O
Which isomer is a secondary alcohol? Ans: A

Which isomers would show neither a C=0 nor an O-H stretch in their infrared spectra?

1) and

Which isomers would react with KaCryO2/H"™? Ans: A ek
Which isomer could exist as two diastereoisomers? Ans:

Which isomer could exist as two enantiomers? Ans: (T
Which isomer would rapidly react with bromine? Ans: P

Question 4 (4 marks)

Draw the structures of the organic products from the following reactions.
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Question 5 (5 marks)

Shown below are the structures (A —~ E) of several dibromopentanes

H3CYYCH3 HSC)/YCH:’ H30>/\<CH3
B HH Br BrH Hef

Br BrH H Br HBr H
A B Cc
H3¢>/\<CH3 HacY\(CHB
H Bref H H Br H Br
D E
List two which are:
(a) constitutional isomers Ans: V) anc\ earn ahher
(b) enantiomers Ans: C o_f\o,’\ e
(c) diastereoisomers Ans: Df anck C (O‘LLE( QCS.\\DKQ,B
(d) identical Ans: ﬂ cnch O

Which structures depict a meso compound? Ans: g- cnch D
Question 6 (6 marks)

Draw the structures of the products of the following reactions.
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Question 7 (5 marks)

Consider the four structures shown below.
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(a) Which of these structures would show a different elemental (combusticn) analysis to the

other three? Ans: D
(b) Which two structures would produce molecular ions of the same mass in their mass
spectra? Ans: g aﬂA C

{c)} List one feature that would appear in the infrared spectrum of (A) but not (B).

ans (=0 thedch

(d) List one feature that would appear in the infrared spectrum of (B) but not (A)
ans: (O -H el
(e) Which two structures are constitutional isomers? Ans: “ o nD\C

Question 8 (7 marks)

In the reaction scheme shown below, write the missing reagents in the boxes provided.
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Question 9 (12 marks)

For each of the following transformations draw a reaction scheme that could be used to
convert the starting material to the final product. For each step of the reaction sequence

specify all necessary reagents and reaction conditions.
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Question 10

(8 marks)

Shown below is the reaction of a tertiary alcohol with aqueous HCL.
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Step 2

(a) For the first step above, draw an arrow to indicate the movement of electrons.

(b)

(¢) Instep 1, which species is the electrophile?

{d)
(e)

In step 3, which species is the nucleophile?

Is this an Sy1 or Sy2 reaction mechanism?

(f)  Which step is the rate determining step?

Question 11 (4 marks)

Draw the structures of the intermediates and final product in the empty boxes above.

Ans: H N
Ans: i

Ans: S0 i
Ans: Stap 2

In the CHEM 112/115 laboratory you prepared aspirin by the reaction shown below.

CO.H

o L, —
A
+ Hy o~ CH,

(a)

Draw the structure of aspirin the the box above.

{(b) What technique was used to purify the aspirin?

Co,

A

&‘/Crlg
\
&

Ans:



In another experimental you separated the two compounds shown below.

o CHg
NH,

(c) Show the chemical reaction of one of these that helped you to do this separation.
@
H
\ ™ — \ ~
/ 1@
NHy /T Ny
(d) What property of the above compound was altered by this reaction?

Ans: So\u‘o;\:l"j ARt -y

Question 12 (6 marks)

The reaction of an alkene with bromine in the presence of added sodium chloride is depicted

below.

F'S
CHy ' ) B8
:CIC/ Br—Br BINCC %_,5<
\
HqC W 2

cl 37

(a) For the first step above, draw arrows to indicate the movement of electrons,

(b) In the empty box draw the structure of the intermediate formed in step 1.

(c) What is the name given to this type of intermediate? Ans: 8 /BMDA 1AAn 1‘0»1
(c) In the boxes draw the structures of the two products formed in step 2.

(d) Is this a substitution, elimination eduction or oxidation reaction?

Ans:



Question 13 () marks)

For each of the following statements circle the correct description (True or False).

{a)

k)

(c)

(d)

(e)

8]

(2)

(h)

()

w

R-enantiomers always rotate plane polarized light in a clockwise direction.

True False

B

All molecules found in nature rotate the plane of plane-polarised light.

True alse

©

Alkenes only show geometrical isomerism if they have four different substituents attached to
the C=C double bond.
True False

&

A meso compound is superimposable on its mirror image.
@ False
Constitutional isomers produce different elemental (combustion) analys

True False

&

Tertiary alcohols are readily oxidised by acidified potassium dichromate,

True

Reaction of cyclohexene with 70% H2S04 gives the same alcohol as that produced by reaction
with BoHg followed by HyO:/NaOH.

True False
Markovnikov’s rule only applies to the additions of unsymmetrical reagents to unsymmetrical

alkenes.

&

False

S 1 reactions occur with inversion of configuration of the reacting carbon.

True @

SN2 reaction of a racemic alky! halide produces a racemic product.

True False

END OF PAPER



