CHEMISTRY 112A FALL 2013

Exam 1

NAME- WRITE BIG
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OCTOBER 10,2013 K 0\9/

STUDENT ID:

SECTION AND/OR TA IF YOU ARE IN THE LABORATORY COURSE:

¢  You will have 75 minutes in which to work.

* BE NEAT! Non-legible structure drawings will not
be graded.

*  Only answers in the answer boxes will be graded —
you can write in other places, but we only grade the
answers in the boxes.

* All pages of the exam must be turned in.

* No calculators

* Molecular models may be used
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Problem Points Points
(Maximum) | (Obtained)
1 15
2 10
3 12
4 10
5 16
6 11
7 35
8 16
Total 125




1. (15 points) Draw the major product of the following reactions.

a.

Ol O
+ H2

b.

x OH
g\/* H,O  _HSO0s @/\/
C.

>"\¥+H|——> >£\/

2. (10 points) Draw the structure of the alkene you should use as a reagent in the following reactions.

a.

’ </ + HOl —— >
“Cl
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3. (12 points) For the following molecules, identify the most acidic hydrogen. Explain your choice in 15
words or fewer.
a. Choose between hydrogens marked a-d.

OHc y,

N ]/
H,0
OHy

Most acidic hydrogen: H O
Reason:

Resonance Srmaliged
P18 %)

b. Choose between hydrogens marked a or b.
Hao/\/\/SHb

Most acidic hydrogen: {1,
Reason:

Poidity NCHASES doun
peiodic tuicle be caunse
\M‘s( OGN ON LS more
Sraple. Polariebitity

R ot

Page 3 of 11



4. (10 points) Nomenclature questions:
a. Is the following molecule E or Z?
0]

cl
= Z

HO Br

b. Draw cis-5-methyl-2-hexene.

A

5. (16 points) The open chain form of p-ribose is shown below.
HO H @]
HO BN NN

H OH H OH

a. Draw the three staggered conformations of glucose looking down the C3-C4 bond.

Staggered conformation 1 Staggered conformation 2 Staggered conformation 3
oY ot H
Mo r s Ho
) oH “ o\:@ "
V[M /:_‘_ (0 n V‘—\f@
o1 h

b. Which of the three structures you drew is the most stable? Explain your answer in 20 words or fewer.

CQAQ)MMCU\‘U\ |
Fuwon t 3 ) Saucu_ F A ony
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6. (11 points) In an attempted hydrobromination of the substituted cyclooctadiene A, the expected
addition product B was not isolated. Instead, C was obtained.

Not Observed Observed product

Draw the mechanism for this reaction, using arrows to indicate the flow of electrons. Don’t forget to
draw all intermediates and indicate charge.

%
H "fé’( J/

%{;)\ pom el
i ]
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7. (35 points) The rate constants for acid-catalyzed hydration at 25°C is given for each alkene below.

k= 8x108M-1s?  3x108M-1s 2 x104 M-1g1

a. (5 points) The rate constant k differs by approximately a factor of 10* between the hydration of trans-
2-butene and 2-methyl-2-butene. Roughly, what is the difference in free energy of activation (AG*) for
these two reactions at 25°C? Show your work. (In10 =2.3, RT = 0.6 kecal/mol)

Fackor ¢} 10 W deis 1.\ ecal/mf
(0% = S.¢ ¥ cal (¢l

A

oc + *
MR?,Z)\, /0‘(: AG\:\" A G),._/
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b. (10 points) Draw the mechanism of the aqueous acid-catalyzed hydration of trans-2-butene. Use
arrows to show the flow of electrons. Don’t forget to draw all intermediates and indicate charge.

L._.> Ha\ <
p s O~
/
n
l
oH VZ o

¢. (5 points) Why does 2-methyl-2-butene react faster than trans-2-butene? (20 words or fewer)

“The iattrmediutc
CasrboctchOn & prore Subld
becamsce i+ v meow
Cubsh hele .

Hammord pandaic -
TS will be sim (e
to Cathocadion
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d. (8 points) Fill in the reaction energy diagram for the mechanism of the aqueous acid-catalyzed
hydration of frans-2-butene that you drew in part b of this question. Label:

i. all intermediates with the structures from your mechanism in part b

ii. all transition states with TS*

iii. the rate-determining step with RDS

iv. AG®

v. AG* of the rate-determining step

reaction progress
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e. (7 points) Why does cis-2-butene react faster than trans-2-butene? In addition to your answer in
words, add cis-2-butene to the reaction energy diagram for frans-2-butene on the right. This is an
identical diagram as that drawn in part d.

Reason:

/::\(,, less Stuble
SEIRN F/ Roki

Qorm st Ccarbocahn
T .
Thuhire, 867 ©
) '9&&\—6(’ '7

reaction progress

8. (16 points) Carbocations can react with a variety of different nucleophiles. For example, see the
reaction below:

(j@\+ N=— ) — Oj’:/@

Circle: Circle:

@re‘me\> Electrophile
ucleophile | ("Nucleophile™

A4

a. Circle the appropriate electrophile and nucleophile label for the two reagents in the above reaction.
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b. Identify the orbital that is acting as the Lewis acid in this reaction. Label, identify, and draw a picture
of this orbital that shows where the orbital is located in the molecule.

. empty
C/ P ool Tl

on C

¢. Identify the orbital that is acting as the Lewis base in this reaction. Label, identify, and draw a picture
of this orbital that shows where the orbital is located in the molecule.

s D
b hybnrckigeds
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