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PLEASE observe the following:

You are allowed to have scratch paper (provided by me), and a simple
model set. You do not need a calculator. Please have your student |ID

card present on your desk. Read through the entire exam before beginning
and start first on the problems that seem easiest to you. Please provide

clear and concise answers to the questions |n the area provided or

the back of an exam page.
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TABLE OF ATOMIC WEIGHT MULTIPLES

L, 12 0O, 16
C, 24 0, 32
C. 36 0. 48
C. 48 O, b4
C: 60 O 80
e f & O: 96
C, 84
C: 96 N, 14
C; 108 N. 28
L. 120 N; 4.2
Ly 132 N, 56
C,- 144 N: 70
[.. 156
C,, 168
C,; 180
N}
1, 35 "Br, 79
36CL, 70 “Br, 158
Tvoe of B wermical Skift
saturated alkyl 0.5-1.5
C=C-C-H, 0=C-C-H, C=C-H 1.5-2.5
X-C-H; X=0, N, S, Hal 2545
C=C-H, RX,C-H 4.5-6.5
aryl H 6.5.8.5
O=C-H 7.8-10.5
alkyl O-H varies
alkyl N-H varies

RCO,H 11.0-14.0



1.

(15 pts) How would each of the following pairs of compounds differ in their
IR spectra? Describe precisely the differences in IR data of the two
compounds that would allow you to unambiguously distinguish between
them. Be thorough but brief (no more than two sentences).

(a)

CHs

=0 and HC==CCHzCHz2CH3

CHoGHoGHZCHA

The alkene will show a C=C stretch at 1650 cm' and a Csp-H stretch at
3000-3150 cm'; each of these stretches will be absent in the IR spectrum
for the alkyne, which will instead contain C<C and Csp-H stretches at 2250
cm!' and 3300cm !, respectively.

(b)

G0
-

and ‘
EHgﬂHg’ﬂ, R‘*{:}H GH{"I ™

2

OCH3

The carboxylic acid will show a strong and broad O-H absorption between
2500-3500 cm', which will be absent in the IR spectrum for the ester. It is
also possible to distinguish the compounds by their carbonyl stretches: v
(CO) for RCOOH = 1710 cm™ while v (CO) for RCOOR = 1735-1745 cm.



