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CHEMISTRY 234, MIDTERM #3 PRACTICE TEST #1 "2- NAME

Question 1 Give the IUPAC name for the following compounds. Be sure to use cis/trans, E/Z or
R/S where appropriate.

OH 0

PN

Question 2 Rank in order of increasing equilibrium constant for formation of an acetal with
a brief explanation. Draw the expected acetal for one of the reactions (only), it does not
matter which one.

MeOH

—_—
E

H+ (cat.)
MeOH

0]
H
10
B ~——
/\/l\ H+ (cat.)
O

MeOH

c 10
H H* (cat)

Question 3 Give the alkyl bromide and the carbonyl compound you would use to
synthesize the following alkene in a Wittig synthesis and show all steps and
reagents/conditions

Ph



CHEMISTRY 234, MIDTERM #3 PRACTICE TEST #1 -3- NAME

Question 4 For each reaction
a) Provide the missing reagents/conditions or major organic products as appropriate, pay

attention to stereochemistry including racemic mixtures unless specified

b) Unless otherwise indicated.....
State whether the OVERALL reaction is Addition, Elimination, Substitution or Rearrangement

State whether the reaction is oxidation, reduction or neither
Briefly explain whether the a solution of the product would be optically active or not

@)

H

Zn(Hg)
HCI, H,0

1 Equiv. (CH3),NH

HCI (cat.)

ignore stereochemistry/optical activity
ignore oxidation/reduction
ignore addition/elimination etc

HO Na2Cr207/HQSO4
C)
OH ignore stereochemistry/optical activity

ignore addition/elimination etc.

CO/HCI

Ol

ignore stereochemistry/optical activity
ignore oxidation/reduction efc.

O O H;O+
e) < >< > >
ignore stereochemistry/optical activity

ignore oxidation/reduction
ignore addition/elimination etc
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CHEMISTRY 234, MIDTERM #3 PRACTICE TEST #1 NAME

Question 5 Draw the complete arrow pushing mechanism for the following reaction.
Indicate the Lewis acid/base at each step, and if they are also Bronsted acids bases. Add
non-bonding electrons as necessary. Draw the ALL important resonance structure of the

intermediates
:NH
LS00
R
TsOH (cat.)

HOX

Question 6 Rank the following in terms of increasing rate of reaction with
PhMgBr. Give a BRIEF explanation and NAME the three functional groups



CHEMISTRY 234, MIDTERM #3 PRACTICE TEST#1 -5~ NAME

Question 7 Show how you would make the target molecules from the provided
starting structures. Show all intermediate structures, do not show any mechanisms

C;H3 COzH
Br

NO,



CHEMISTRY 234, MIDTERM #3 PRACTICE TEST#2 NAME

START OF PRACTICE TEST #2

Question 1 Give the IUPAC name for the following compound. Be sure to use cis/trans, E/Z or
R/S where appropriate.

D P

OH

Question 2 Rank the following in terms of increasing rate of electrophilic
aromatic substitution, e.g., reaction with HNOs/H,SO, Give a BRIEF explanation

O 0 o]
@) @) 0 O 0.__0O
o4 OSSs
A B C < <

Question 3 Give the product of complet acid catalyzed hydrolysis of the
following structure

—>
O



CHEMISTRY 234, MIDTERM #2 PRACTICE TEST #2 -3- NAME

Question 4  For each reaction
a) Provide the missing reagents/conditions or major organic products as appropriate, pay
attention to stereochemistry including racemic mixtures unless specified

)

- O U

a) QCEN
o)
e L AICI

b) >
MeO 2. Zn/Hg/HCI/H,0

o)
) H
) o
)

e
CHzOH
B -
yZ CHZO~

-
e

c
d

- O

e

S > PhCHy CHs

x

H H

S
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Question 5 Give a full curved arrow-pushing mechanism for the following reactions, show
where every proton goes to and comes from (no +H*/-H*) and indicate the Lewis and
Bronsted acids/bases at each intermolecular step, include important resonance
contributors for all intermediates, give the number of steps in your mechanism.

o3
W\ [\
O O HCI/H,O HO: :OH

-

a)

NaOH/H,0
—
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Question 6. Show how you would synthesize the target componds on the right from the starting
compounds on the left. Show reagents and conditions, and the structures of important
intermediate compounds. Do not show any (arrow pushing) mechanisms.

HO\/
a)

OH

OH



CHEMISTRY 234, MIDTERM #3 PRACTICE TEST #3 e NAME

START OF PRACTICE TEST #3

Question 1 Give the IUPAC name for the following compound. Be sure to use cis/trans, E/Z or
R/S where appropriate.

OH O

Question 2. Give a complete curved arrow pushing mechanism, and...

1) Indicate the Lewis acid/Lewis base (LA, LB) at each step as appropriate, and whether they
are also Bronsted acids/bases (LA/BA, LB,BB), show where every proton comes from and
goes to (no +H*/-H*)

2) GIVE THE NUMBER OF STEPS IN YOUR MECHANISM

/_< HCl

0 O




CHEMISTRY 234, MIDTERM #3 PRACTICE TEST #3 -3- NAME

Question 3 For each reaction
1) Provide the missing reagents/conditions or major organic products as appropriate

N
a) | HzO*
Ph >
H
) @NO\ CO/HCI
—>
AICI
Z Br 3
Ph
\
S H,O+
c) ~=m OMgBTr >
0
b
g P 1. PPh,

2. BuLi

3. Oj\<\
Q 1 Equiv. / \
e) HO OH -
H O

TSOH (cat.)

ignore stereochemistry



NAME

CHEMISTRY 234, MIDTERM #3 PRACTICE TEST #3

Question 4 Rank the following in terms of increasing frequency of carbonyl stretching vibration
in an IR spectrum. To solve this problem you will ened to draw minor resonance contributors
and remember that stronger bonds vibrate with higher frequency)

:0: X 0.
Hsc)j\H H3C)I\.NM62 H3C)]\/
A B C

< <

Question 5 Give the product of the following reaction. Remember that D represents deuterium,
an isotope of hydrogen, that is used to keep track of where hydrogen atoms go in chemical
reactions. We did not cover this reaction class, but you should be able to work it out based on
what you know about the mechanisms of these reduction reactions

‘N 1. LiAlH,
E—
HeC~ “CH; 2. Dg0*
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CHEMISTRY 234, MIDTERM #3 PRACTICE TEST #3 NAME

Question 6. Show how you would synthesize the target componds on the right from the starting
compounds on the left. Show reagents and conditions, and the structures of important
intermediate compounds. Do not show any (arrow pushing) mechanisms.

CO,H

Br SOSH

b)

\ 7/

Br
HO



CHEMISTRY 234, MIDTERM #3 PRACTICE TEST #3~ 6- NAME

Question 7 Give a full curved arrow-pushing mechanism for the following reactions, show
where every proton goes to and comes from (no +H*/-H*) and indicate the Lewis and
Bronsted acids/bases at each intermolecular step, include important resonance
contributors for all intermediates, give the number of steps in your mechanism.

» H  HO
L] . H O+

o o T
NoL H HO

cytosine is one of the pyrimidine bases in DNA, it can be converted into uracil. if this happens
this can be a damage mechanism that could lead to mutation. Assume that this reaction
occurs via the usual acid catalyzed mechanisms that we study in class, give a mechanism for
formation of uracil from teh provided tautomer of cytosine

0]
o e
H_ uracil |
N cytosine HyO* )\
b) )\)ﬁ tautomer o ’,\l
O N H



CHEMISTRY 234, MIDTERM #3 PRACTICE TEST #4 e NAME

START OF PRACTICE TEST #4

Question 1 Give the IUPAC name for the following compound. Be sure to use cis/trans, E/Z or
R/S where appropriate.

Question 2 Rank the following in order of increasing equilibrium constant for formation of a
hydrate. Give a BRIEF explanation

0 O He>
/C@ /E:Cj C@ — 5 = 5=
HsCO OoN B c

A

Question 3. Rank in order of increasing rate of reaction with “CN, give a BRIEF explanation

0] O O
A A \H\(
FF
A B C

(fastest) < < (slowest)



CHEMISTRY 234, MIDTERM #3 PRACTICE TEST #4 -3- NAME

Question 4.  For each reaction.
1) Provide the missing reagents/conditions or major organic products as appropriate
2) Pay attention to stereochemistry including racemic mixtures unless specified

NH,

HCI (cat.)

:0:
-Br NoH,
H
b) N KOH/heat
Br, / FeBr
>
©) FsC

(CH3)oNH
d) O >
H+ cat.
OH
e) O H30+
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CHEMISTRY 234, MIDTERM #3 PRACTICE TEST #4 4

Question 5. Show how you would synthesize the target compound on the right from the starting
compound on the left. Show reagents and conditions, and the structures of important intermediate

compounds. Do not show any (arrow pushing) mechanisms. Br
a)
Cl
NH,
o HO  Ph
H
b) H\’(\/\)J\ M
N



CHEMISTRY 234, MIDTERM #3 PRACTICE TEST #4 -5~ NAME

Question 6 Give a full curved arrow-pushing mechanism for the following reactions, show
where every proton goes to and comes from (no +H*/-H*) and indicate the Lewis and
Bronsted acids/bases at each intermolecular step, include important resonance
contributors for all intermediates, give the number of steps in your mechanism.

°O/> HyO* 0 [ ]
X of : > ©¢ + HO OH




CHEMISTRY 234, MIDTERM #3 PRACTICE TEST #4~ 6- NAME

Question 7 Rank in order of increasing rate of reaction with a Grignard reagent, giove a brief
explanation in terms of nucleophiles and electrophile stregth and tthe factors that control these
in this context.

0 0 0 0
HSCJI\H HJ\H FSCJ\H HSC)I\CHS
A B c D

< <

Question 8. Rank in order of increasing rate of electrophilic aromatic substitution at the
carbons indicated by the arrows. Give a BRIEF explanation.

B
A /
\ o
H\
\ \ Csn
CHs C
< < <

slowest fastest



