Important notes :

The marks are given as a guide and are subject to change

CHM 2120
Test - ANSWERS
September 25, 2007

The test/first midterm change every year. This test should be used only as a
guide to approximate format, length and question style.

This year’s test (2010) will cover sections 1-3 of the course syllabus plus

material from CHM 1721.
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Final Mark

1. Name the following molecules: (2 points)

a.
)\/\ 1-bromo-3-methylbutane @
Br

OH
5 1-methylcyclopentan-1-ol @

2. Draw the structure of the following molecules: (2 points)

a. Acetaldehyde H C)J\H @
3

O H
EtOAC O/cf @

b_ H3C CH3

3. Circle the strongest base and underline the weakest base in the following set: (2
points)

o0 G o O

4. Circle the electrophile that will react the fastest with NaNs. Give the structure of
the expected product. (2 pts)

Ns (1)

/\/\/

5. Identify direction of the dipole in the indicated bonds: (2 pts)

RO

O



a. Draw the important resonance structures of the following molecule using
arrows to show the movement of electrons: (4 pts)
b. Label the structures as major, minor and intermediate, as applicable. (3 pts)

@ arrows

o H SREL O -H

wiH @
.. H Q). ®
H2C N N H - \N/H

HoC—CH, O ®

@ - All atoms have - C+lacks - All atoms have
full octets @an octet full octets
- No charges ~MINOR -2 charges
-~ MAJOR ~INTERMEDIATE

7. The following transformation did not work. Explain why not by providing the

structure of the actual product. (3 pts)
)

s NH, c NH
He? T Cl/\/\( HC” /\/\(

4LAmine deprotonation

8. Identify the reagents required to effect the following transformations:

\

\“SMe

NaSMe




a. Write a mechanism for the following reaction using arrow notation. (2 pts)
b. Will the reaction favor the starting materials or products? (1 pt)
c. Justify your choice. (3 pts)

0o(1) 0
/\)J\S‘/H + /\HJ\OG = /\)J\O@ + /\HJ\O
: |
H

*e * Cl
acid U@ b
c.h.

base
Compare the base with the c.b.:

The base is stabilized by resonance and an inductive effect (with the CI), making it more stable than
the c.b., which is only stabilized by resonance. The base is therefore w@erthan the c.b. @

The equilibrium lies to the Ieft.@

10.
a. Write a mechanism for the following reaction using arrow notation. (4 pts)
b. Will the reaction will favor the starting materials or products? (1 pt)
c. Justify your choice. (3 pts)
f@ + @.. @
1 Nar = C/C///C * H-H o+ N&©
H3C/C ® G). 3
acid Na H@ c.b. ¢a @
pKa =35
pKa =25@ base weaker acid

<. equilibrium lies to th@ ht

Compare pKa's of acid and c.a.



11. Provide a mechanism for each of the following transformations: (10 pts)
a.

(g K

H* O’Bu

C KO’BU CH
c=vM2
@é, Q

@ HO’Bu

(2 arrows)
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go%QSOZCHg o E;lo
@

E2 with correct mechanism: 2 pts



12. Show how each of the following transformations could be achieved. Note:
Mechanisms are not required, but part marks might be given for incorrect answers
with plausible mechanisms. (8 pts)

a.
H
C
I
CISO,CH,
weak base LiCCH@
DMSO
0S0,CH;
If H* employed, max 1 point
b.



13. 4-Methoxybenzyl chloride reacts much more quickly than 3-methoxybenzyl
chloride under the reaction conditions shown. Explain why. (2 pts)

CI EtOH
45 °C
OMe

slower
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@‘ CH2 H CH2
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H ® H H
H CH, H CH» H CH,
- q -
eO H MeQ ® H Me% H
H H H(1)
The second carbocation intermediate is stahilized @
by resonance with the benzene ring AND with the oxygen, whereas

the first carbocation is stabilized only by resonance with the benzene ring.

Because the carbocation is more stable (lower in energy) in the second structure, the transition state leading to

that carbocation is also lower in energy (Hammond postulate). This results in a faster rate-determining step and
consequently a faster reaction.



