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Chem 109A Name ey
Prof. Bode /
Fall 2003, MWF 8-9 Perm No.
Test 1 (104 points)
1. Fillin any missing lone pair electrons and assign charges to the heteroatoms in the following molecules?
(6 points)
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2. Rank the following compounds: (12 points)
(a) Inorder of protic acidity:
0]
OH OH
OH
O/ O/L ©/ A C | <| B
A B c least most
(b) In order of Lewis basicity:
. CHg
N ~N: HsC—-C=N:
HiG” & CHa e 3 C =N IR AN
A B C least most
(c) In order of boiling point:
W ~_-CHs H3C/\|f\CH3
HyC CHg  HeC CHa D . | < AN
A B c lowest highest
(d) Inorder of energy:
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H300| H3C Y H H3C Si Cl B C_ < /&
A B C Lowest highest
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3. Name the functional groups found in each of the following molecules. (6 points)
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4. Draw resonance structures for the following compounds. Be sure to clearly indicate electron pairs,

formal charges, and arrows. (16 points)
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mpounds. Use an arrow to show

d—Lewis Base reaction of the following co
the product. (6 points)

5. Draw the product of the Lewis Aci
d assign any necessary formal charges in

the movement of the electrons an
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6. Label the relationship between each of the pairs of compounds as one of the following: (8 points)
E: enantiomers
Cl: constitutional isomers S: same compound
N= [\ —
> H30’N\-\> HaC~ N NF -

Br

C. HSCN CHs
y >
3
OH ' OH
d. C|\\\\-‘<‘Me BI’\\\‘-‘<’Me
Br Cl =
7. Draw structures for the following compounds: (6 points)
a. 4-ethyl4-bromoheptane ’
v
M T~
b. (S)—1chloro—Z,2-dimethylcyclopentane
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8. Give IUPAC names for the following compounds, including stereochemistry, if any. (8 points)
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a. Draw Newman projections of 1,2-dichloroethane showing the conformations observed upon rotating
around the carbon—carbon bond. It does not matter which conformation you start at or which direction
you rotate. (8 points)
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b. Draw an energy diagram showing the relative energies for the conformers that you have drawn above. 0'2 >5.%
An eclipsing CI : H interaction is 1.0 kcal/mol; an eclipsing CI : Cl interaction in 4.0 kcals/mol; an eclipsing
H - H interaction is 0.9 kcal/mot; and a gauche Cl : Cl interaction is 1.0 kcal/mol. (10 points)
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10. Draw the following representations of 1-bromo-4-methylcyclohexane (remember, there are two
diastereomers; assume that bromo and methyl are the same size): (12 points) /

a. The most stable chair conformer of the trans- b The most stable chair conformer of the cis-
diastereomer. " diastereomer.
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c. The ring flipped chair conformer of the trans d The ring flipped chair conformer of the cis \ O‘\ﬂw
diastereomer drawn above. * diastereomer drawn above. |
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e. Estimate the relative population of conformer ¢ Estimate the relative population of conformer
A to conformer C at equilibrium. " Bto conformer D at equilibrium.
Al G (% G % B.| 50 |% D:|EC |%

11. Identify the hybridization (i.e. sps, Sp2, etc.) of each of the indicated atoms in the following molecule. (6
points)
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