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l. 30 points. Short answers

3 pts. Give the molecular formula (e.g., CsH120sg)
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3 pts. Give the molecular formula

///\/Br

C_,_, Hs—gf

3 pts. Place the formal charge on this cation:
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3 pts. Place the formal charge on this anion
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6 pts. Indicate the hybridization (sp, sp®, or sp°) at the
indicated atoms:
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6 pts. Using the standard dipole symbol indicated, draw the
direction of the molecular dipole for these molecules. If
there no molecular dipole, circle the molecule.
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3 pts. Sketch 1,2-dibromoethane in a gauche
conformation, using a Newman projection along the two
carbon atoms.
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3 pts. Circle all the compounds that are Lewis acids
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I. 14 points. There are 7 “constitutional” isomers of CsHs. Draw them all, using “skeleton structures”.
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M. Nomenclature (18 points, 3 each). Provide a correct name for the following compounds or draw the corresponding
compound, as appropriate.

1,1,2-triethylcyclohexane /\O,\
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v. 12 points. For each pair of resonance forms, draw “curvy arrows” on the left-side structure that show how the
electrons move to get to the right-side structure. You will also need to draw in the appropriate lone pairs.
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V. 10 points. Complete the Lewis structure for caffeine, which is illustrated below. None of the atoms should have a
formal charge. Draw in the appropriate double bonds AND lone pairs. (You do not have to do anything to the
CHs groups, which | have abbreviated for clarity.)



VL. 12 points. Use the cyclohexane templates to answer the following questions.

3 pts. Draw the lowest energy conformation of 3 pts. Draw the ring-flipped conformation of the following
bromocyclohexane substituted cyclohexane

C'%OH

CHj,
[ & o
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Draw ring-flipped conformer:
L

6 pts. Draw the lowest energy conformation (or either one if they are the same) for cis-1 ,3-dimethylcyclohexane and also
for trans-1,3-dimethyl cyclohexane

Clg: W . trans: ﬁ

Circle the lower energy isomer (¢is or trans) /AI@g,owJ'&rtb—ol m.%wr ﬂu\m MEé aﬁ:‘j_)

Vi 6 points. Draw an isomer of CqoH+g that

a) has only sp>-hybridized carbons
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b) has at least one carbon with sp2 hybridization
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¢) has at least one carbon with sp hybridization
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l. 30 points. Short answers

3 pts. Give the molecular formula (e.g., CeH1206)
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3 pts. Place the formal charge on this cation:

3 pts. Give the molecular formula

6 pts. Indicate the hybridization (sp, sp®, or sp°) at the
indicated atoms:
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8 pts. Using the standard dipole symbol indicated, draw the
direction of the molecular dipole for these molecules. If
there no molecular dipole, circle the molecule.
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3 pts. Sketch 1,2-dichloroethane in a gauche conformation,
using a Newman projection along the two carbon atoms.

3 pts. Circle all the compounds that are Lewis acids
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. 14 points. There are 7 “constitutional” isomers of C;Hs. Draw them all, using “skeleton structures”.
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. Nomenclature (18 points, 3 each). Provide a correct name for the following compounds or draw the corresponding
compound, as appropriate.

1,1,3-triethylcyclohexane | ‘.. O\
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V. 12 points. For each pair of resonance forms, draw “curvy arrows” on the left-side structure that show how the
electrons move to get to the right-side structure. You will also need to draw in the appropriate lone pairs.

‘-Q\N_;,Q. '-O\N »6:

9 |

Cor

Ay

LR
.

) — /
H,o—NE N - Ho—N =N

-
LPs ophond) heve

V. 10 points. Complete the Lewis structure for caffeine, which is illustrated below. None of the atoms should have a
formal charge. Draw in the appropriate double bonds AND lone pairs. (You do not have to do anything to the
CHjs groups, which | have abbreviated for clarity.)
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V. 12 points. Use the cyclohexane templates to answer the following questions.

3 pts. Draw the lowest energy conformation of
chlorocyclohexane

%\C&.

3 pts. Draw the ring-flipped conformation of the following
substituted cyclohexane

Ho’m,/oH3

Cl
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Draw ring-flipped conformer:
oH

for trans-1,3-dimethyl cyclohexane

Circle the lower energy isomer (cis or frans)

6 pts. Draw the lowest energy conformation (or either one if they are the same) for cis-1,3-dimethylcyclohexane and also
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Vil 6 points. Draw an isomer of C4gHg that

a) has at least one carbon with sp hybridization

MusVL [m\/e ﬁuo f‘t;»)s) ho mu[l—':/;[eémtjg

’ e L _T_]

b) has at least one carbon with sp2 hybridization
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¢) has only sp-hybridized carbons
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