CHM 234 : Spring 2020 : On Campus Class Midterm #3 (Online)

FIRST NAME LAST NAME
YOUR CLASS (onground or hybrid)
Points by question 1 11
2 124
3 124
4 122
5 /138
6 120
7 14
8 122
Extra Credit 15
Total [175+5
(incl Extra)

if you complete the exam on
plain paper, you
must submit this cover page
that includes
everything in green text
on this page

* MOLECULAR MODELS ARE ALLOWED *

**YOU ARE NOT ALLOWED TO KEEP SPARE COPIES OF THIS EXAM **
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Question 1 (14 pts). Give the IUPAC name for the following compound. Be sure to use cis/
trans, E/Z or R/S where appropriate.

“,, (4S)-methylhept-(5Z)-en-2-one

Question 2 (25 pts.) Give a complete arrow-pushing mechanism for the following reaction, indicate
the Lews and Bronsted acids/bases for each INTERMOLECULAR step (LB, LB, BB, BA), DRAW ALL
RELEVANT RESONANCE CONTRIBUTORS FOR THE INTERMEDIATES

*OCHs LA/BA
AN i
O: \O{ HQO
&% ~ 3 + CH3OH
H 1, HsO* H OH
\
LB/BB LB/BB* O& /
H—n®
O™ LaBA
:.O.CHQ, (')'/H
N @ ~
o

or the OTHER oxygen can be protonated first, etc.
LB/BB

H
~of T

LB/BB /\ HY

*OCHj @(I) LA/BA

LA/BA

give the number of steps in your mechanism 7
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Question 3 (42 pts.) Provide the missing major organic products or reagents/conditions as
appropriate, you can IGNORE stereochemistry in these problems

NH COMCl NH
(a) >
AIC o
ji@v

O
@)
(b) 1 Equivalent NH3> H
@) N.,, OR \
HCI (cat.) ZH 2N
H
H,CO_ OH
CH3;OH
(c) >
CH30~ *Na
O
Zn/Hg
(d) Br > Br
HCI/H,0

0 | |

H /\/\)I\ TsOH (cat.) N N
() \N > OR |
(do an intramolecular reaction here)

1. KMnO,/"OH/boil CO.H
’
2. HyO*

Question 4 (14 pts.) Reaction A is faster than Reaction B. Give a BRIEF explanation.
CH30 0, CHsO SOzH OaN SO;  OoN SOzH
—» B >
H,S0, H,SO,

electron donating groups are ACTIVATING, which makes reaction at ALL positions faster
electron withdrawing groups are DEACTIVATING, which makes reaction at all positions
slower
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Question 5 (44 pts.) Synthesize the (target) molecules on the right from the starting
molecules the left. this can not be done in one reaction. Give reagents and conditions and the
intermediate molecules at each step. Do not show any mechanisms or transient
intermediates. If other isomers are formed at any step then you need to indicate this but you
do not need to draw their structures. NH,

a)

HNO4/H,S0,

NO,

NO,
CIZ/AICI3\\

Cl

HCI (cat.)

[\

O O

émsr
\Mg.THF

/_\

O

Ha J: j
separate Cl

the Br
isomers CO/HCI/AICI3
Bry/FeBrj
Bry/FeBrj

2 2

NH
CO/HCI/AICIS
“pac

separate the isomers

OH OH
(ignore stereochemistry) M

NaBH,
EtOH

aaas

steps 3 and 4 can be combined H;0* T

O

/ \ OMgBr

O O
MgBr
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Question 6 (36 pts.)

a) Give a complete arrow-pushing mechanism for the following, indicate the Lews and Bronsted
acids/bases for each INTERMOLECULAR step only (LB, LB, BB, BA), but you do NOT need to
show all resonance contributors for intermediates

O O / H
@ LN} )

OH, .
©) LB/BA

U

b) Give a complete arrow-pushing mechanism for the following, indicate the Lews and Bronsted
acids/bases for each INTERMOLECULAR step only (LB, LB, BB, BA).

O
H=0: Yng 1p-H

:0:
LB/BB be LA/BA
b)

Extra credit question (5 pts). On what kind of structure is Agent Orange based on?

Ketone Chlorobenzene Benzaldehyde Acetal



