CHM 1321 B
Midterm 1
February 4, 2014

Note: The points are given as a guide and are subject to minor changes.
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6.4 9.01 520269-; -T— Element name 10.81 12.01 14.01 16.00 19.00 20.18
11 12 ' Average atomic mass™ 13 14 15 16 17 18
s| Na | Mg Al Si P S Cl Ar
Sodium  |Magnesium 3 4 & 6 7 8 9 10 11 12 Aluminum | Siicon  |Phosphorus|  Sulfur Chlcrine Argon
2298 | 2431 3B 48 58 6B 7B 8B 1 1B 2B 2698 | 2800 | 3097 | 3207 | 3545 | ages
19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
4| K Ca Sc Ti Vv Cr Mn Fe Co Ni Cu Zn Ga | Ge | As Se Br Kr
Potassium | Calcium | Scandium | Titanium | Vanadium | Chromium [Manganess Iron Cobalt Nickel Copoer Zinc Gelium |Germaniumll Arsenic Selenium | Sromine Krypton
3310 | 4008 | 4ses | 4787 | 5094 | s200 | sé94 | s585 | s8e3 | ssee | e3ss | es3e | ee7e | 7eet | 7ese | 7ses | 7090 | s3s0
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s| Rb Sr Y Zr Nb Te Ru Rh Pd Ag Cd In Sn Sb Te | Xe
Rubidium | Strontium Yitrium Zirconium | Nicbium [ Technetium | Ruthenium | Rhodium | Palladium Silver Cadmium Indium Tin Antimony J Tellurium lodine Xsnon
8547 | 8762 | sser | 9122 | 9201 (98) 101.07 | 10281 | 10842 | 10787 | 11241 | 11482 | 11871 | 12178 | 12760 | 126.90 | 13129

1. Identify the hybridization of the indicated atoms: (4 points)

N

OH

—_— X
A

2. Draw the product(s) of the following reaction. (3 point)
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3. Draw a mechanism to explain the following reaction. (2 points)
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a. Which is stronger, a 0 bond or a x bond? Circle your answer. (1 point)

b. Label all the atomic and molecular orbitals below. (3 points)

c. Are the atomic orbitals below in phase or out-of-phase? Circle your answer. (1 point)

d. Circle the molecular orbital formed by the combination of atomic orbitals shown below.
(1 point)

a. Label all the molecular orbital(s) drawn below. (2 points)
b. Label the orbitals drawn on the oxygen on the left. (1 point)

¢ 13-4
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6. Draw the line structure for each of the following molecules: (4 points)

a. "'OCH,CHCHCH,C(CHs)3

®OH

.
H H
\(|;/ \(|:/ \OH
c

HO

7. Circle the compound in each pair that would: (4 points)

a. Be most soluble in water.
(0]

®
NHS VS

b. Have the highest boiling point.
O - O

c. Be most stable.
NN VS AN
© ©

d. Have the lowest melting point.

> - U
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8. Circle the isomeric relationship between each of the pairs of molecules. (4 points)

Br

and

Br

Br

S

Same molecule
Constitutional isomers
Enantiomers

Diastereomers

Ph

and
OH

OH
Ph

Same molecule
Constitutional isomers
Enantiomers

Diastereomers

e \‘/ and

Cl

Same molecule
Constitutional isomers
Enantiomers

Diastereomers

O\
©/ and

9. For the following molecule:

o

Same molecule
Constitutional isomers
Enantiomers

Diastereomers

a. Identify the stereocentre(s) with a star (*). (2 points)

b. Determine the priorities of all the groups on the stereocentre(s). (2 points)

c. Assign the configuration of the stereocentre(s). (1 point)

Cl

d. Name the molecule using [IUPAC nomenclature. (3 points)
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10. Circle all of the chiral molecules/objects from among the following choices. (6 points)

OH

11. Note: you don’t have to draw lone pairs or the Hs on Cs.
a. Draw the molecule shown below in any chair conformation. (4 points)

| H
O N

b. Draw the other chair conformation of the molecule. (2 points)

c. Circle the least-stable chair conformation. (1 point)

d. Justify your answer in part c. (3 points)
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12. Consider the Newman projection of the following molecule down the C3-C4 bond.
Ph O

6
VM
)
OH
a. Draw a Newman projection of the molecule in the most stable conformation. (3 points)

b. Name the conformation you drew above. (2 points)
c. What is the functional group centered at C2? (1 point)

d. What is the functional group centered on C3? (1 point)

BONUS:
Is the following compound chiral or achiral? (1 point)

Br

>:C—"‘\“Br
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