Seat No. LAST NAME //L,) S /

Section A FIRST NAME

There are 7 pages to this exam. Check to make sure you have a complete exam.

.

PLEASE ALSO PRINT YOUR NAME ON THE TOP OF
THE BACK OF THE LAST PAGE OF THE EXAM

CHEMISTRY 331
EXAM1

Fall 2006 (9/12/06)

I. (22 points)

II. (16 points)

III. (8 points)

IV. (12 points)

V. (6 points)

VI. (10 points)

VII. (14 points)

VIII. (12 points)

TOTAL (100 points)

Seniors graduating Fall 06 please check box

Seniors will not be excused from final.



2

(22 points). Give IUPAC names for the following compounds.
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Draw the structures for the following names (show all hydrogens).

F. isobutylcycloheptane
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IL.(16 points)

A. (6 points) Partial Lewis structures showing all o-bonds are given below. Complete the structures by
showing all other bonding and nonbonding electron pairs. Show formal charges if appropriate. All
structures follow the octet rule.
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II1.(8 points)
A. Assign formal charges to the atoms indicated.
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IV. (12 points) Multiple Choice. Circle the correct answer.

A. Which of the following compounds should have the lowest boiling point?

1. CH3(CH,)sCH, 2. (CH,) ,CH(CH,);CH, 3. (CH,) SCCH(CHQ)Z 4. CH4(CH,)sCH;

B. Which of the following compounds should have the highest melting point?

OHy

CHaCHp~C~CHpCHoCHg
1\CHy(CH,)sCHy ) 2. (CH5) .CH(CH,):CH, 3. H 4. CH;(CH,),CH,

C. Which set of pKa’s is correct?

1. CH;CH,OH -16.0 2. CH;CH,OH 15.7
CH3;COOH -4.8 CH;COOH 18.0
HOH -15.7 HOH 16.0

3. CH3CH,OH 16.0 4. CH;CH,OH
CH3COOH 15.7 CH;COOH 4.8
HOH 4.8 HOH 15.7
D. Which molecule would be the most polar (have the greatest dipole moment)?
Cl
Cl Cl
1, \©\ a.
Cl Cl
Cl

V. (6 points)
A. (6 points) Give the hybridization and approximate bond angles for the atoms marked with an arrow.

* hybridization approximate bond angle

CH3—CEC;—CH=CH2 S() @ 2 ?O © @

CH3CH2—§—O——CH3 < 10«2@)9 ) ;L o O




VI. (10 points)

A. (6 points) Consider rotation about the C,-C3 bond of pentane A.
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CHa—CHp—CHy—CHp-CHg

A

Complete the Newman projections to show conformations which fit the following descriptions.

1. The gauche conformation H H
%3 1t

2. The less stable eclipsed conformation

B. (4 points) One of the conformations of methylcyclohexane is structure B. Only the methyl group
and the hydrogen atom attached to carbon 1 are shown. Conformation B undergoes a ring flip to form
conformation C. On the cyclohexane structure below, complete C by drawing in the methyl group and
the hydrogen atom attached to carbon 1.

CHy = i




VIIL

6

(14 points) | ._.Z QV\CQ//\I&QACZQZQ iV\MS'h‘"d‘M

A. Complete the structures below to show ALL constitutional isomers (note: constitutional isompk
only, no stereoisomers) of the substituted cyclohexanes that have the formula CgH;¢. Be sure t6 show
all hydrogens. There are no more than 6 constitutional isomers and there may be fewer. Cross out any
boxes that are not used. Points will be deducted for duplicate or incorrect structures.
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B. Circle all constitutional isomers that éan exist as a pair of cis-trans isomers.
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VIII. (12 points)

A. Draw the structure of the product(s) of the following reaction (show formal charges if appropriate).

BF3 + (CHg)sN ——— U(}.—l - R—F
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B. Draw the structure of the conjugate acid of a ketone that has 4 carbon atoms.

o
CH—~C—a v, (i oy For Bto)

C. Draw a pair of stereoisomers that are cyclopentanes and have the molecular formula C;Hj4.
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D. Draw the structure of a 5-carbon atom molecule that has only primary hydrogen atoms.
s
C3—C—CH, C—G
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