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CHM 2120
SAMPLE Midterm #1
September, 2013
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Approximate total number of marks: 82
The marks are given as a guide and are subject to change.
You can write in pen or in pencil.
The use of molecular models is permitted but they cannot be shared.

The use of calculators or other electronic devices is not permitted.
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1. Draw the structure of (25,3R,Z)-2-aminonon-7-en-3-ol. (3 points)

2.
a. Draw all of the resonance structures of the following compound using
arrows to show the movement of electrons. (4 points)
b. Draw the resonance hybrid structure. (2 points)
O

Ho

a. Draw the mechanism and products for the following reaction. (5 points)
b. Will the reaction favour the starting materials or the products? (1 point)
c. Justify your choice in part b. (3 points)

O +  H-Cl
N
H



4. Circle the most basic nitrogen atom in the following compound and justify your
choice. Draw structures to support your answer. (3 points)

N7 NH

5. Identify the hybridization state for each of the atoms indicated with an arrow. (4
points)

6. For the following reaction:
a. Draw the mechanism to show the formation of the major organic
elimination product: (4 points)

é/o\ CF, NaOCH,CHz
/,S\\ o
0 0

b. Draw the minor organic product. (4 points)



7. Draw a mechanism to explain the formation of the product shown. (4 points)

o

8. Draw the starting material(s) OR the major organic product(s) for each of the
following reactions: (3 points each, total = 6 pts)

— (0

a.

Br.
é HOMe (solvent)

9. Circle the strongest acid in the following set: (1 point)

® NH
® ° ® P{

10. Circle the strongest base in the following set: (1 point)

SHNG NG



11. Circle the best leaving group in the following set: (1 point)

0 ONe PN
)J\O@ FSC/S\O@ OH

12. Decide whether each of the following compounds is aromatic, anti-aromatic, or
non-aromatic. (3 points)

a.

s
\ /
b.

HN” NH
\—/

C.

©

13. Ephedrine has the structure shown below but with the (1R, 25) configuration.

a. Draw its structure with the correct configurations at the stereocentres. The
priorities given to each group to determine the correct structure must be
indicated (redrawing the structure for each chiral centre helps). (4 points)

b. Draw a diastereomer of ephedrine. (2 points)

OH

HN



14. Provide a mechanism and the major organic product of each of the following
reactions. (6 points each = 18 points)
a.

Br,, H,O (solvent)

-
' o

1. PCC
O™ s
2. PhMgBr

3. HzO*

c. Please include a Newman projection of the reactive conformation.

Ph NaOCH;

ph. A~ -

HOCHj3 (solvent)




15.

a. Draw a mechanism showing the formation of the each product of the
following reaction. (6 points)

b. Circle the major product. (1 point)

c. Justify your answer in part b. (2 points)

O e o0 - O
EE——
o~ o~ ~clI

o” Cl O

Bonus! (3 points)
Explain the following results. Please draw a mechanism in 3D as part of your answer.

O
Base
—_—
only product
O
O
Base

- > No reaction
Br



Periodic Table of the Elements

Chemistry Reference Sheet
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Potassium | Calcium | Scandium | Titanium | Vanadium | Chromium |Manganese Iron Cobalt Nickel Copper Zinc Gallium |Germanium{j Arsenic Selenium | Bromine Krypton
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Thorium |Protactinium| Uranium | Neptunium | Plutonium | Americium | Curium Berkelium |Californium | Einsteinium| Fermium [Mendelevium| Nobelium |Lawrencium
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() Relative Strength of Selected Acids and Their Conjugate Bases

Strongest acid

Increasing acid s

Weakest acid

Acid
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HI

H,SO4

HBr

HCI
CeH5SO+3H
(CH3)2,CH |
(CH3)EC=OH
CH30H;
HzO™*
HNO,4
CF3CO,H
HF
CgH5COoH
CeHsNH;*
CH3COLH
H,CO3
CH3COCH,COCH;
NH,*
CgHsOH
HCO3™~
CH3NH5™
H,O
CH3CH,OH
(CH3)3COH
CH3;COCH3
HC=CH

Ha

NH;
CH,=CH,
CH3CHa

Approximate pKj,
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10.6
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16
18
19.2
25
35
38
44
50
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HSO,~

Br~
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CH3;0H
H,O

NO3;~
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.
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NH5
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CO42~
CH3NH,
OH™
CH3CH,O™
(CH3)3CO™
“CH,COCH3
HC=C~
H-

NH, ™~
CHy=CH™
CH3CH,™

Weakest base

%
5
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Strongest base
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