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Question 1 (10 pts.) Give the IUPAC name for the following compound. Be sure to use
cis/trans, E/Z or R/S where appropriate.
O

CH3\ ~CH, /C\C/H 7-methyloct-(2E)-en-4-one
CH  “CH,  §
CH3 H/C;_(>H3

Question 2 (17 pts.) Rank the following in order of increasing Bronsted acidity. Provide
drawings of the conjugate bases in each case, include ALL resonance contributors as
appropriate, and support your assignment of the acidity order with a BRIEF explanation, that
MUST include the phrase " energy of the electrons".

C < B < A

weakest strongest

Bronsted acidity is related to the stability of the conjugate base anion, the lower the energy of
the electrons in the conjugate base, the more stable the base, the stronger the acid. The base in
C is stabilized by only 2 resonance contributors compared to 3 in A and B, thus C is the weakest
acid. The base in B is less stable than that in A because the charge is on a tertiary carbon
compared to secondary in A, more alkyl substituted carbon anions are less stable than less alkyl
substituted carbon anions

Extra credit question (5 pts). p-carotene is synthesized using which reaction?

Clemmenson Grignard Aldol

from weekly work #12
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Question 3 (32 pts.) Provide the missing major organic products or reagents/conditions, you
can IGNORE stereochemistry in these problems

0 0
HO4S

S04/H,SO,
a) —_—

O OH
O 1. PhMgBr

b) @) —_—
2. Zn(Hg)/HCI/H,0

©
O [N} @
Hzc_PPh3
—_—
C)
I\l/le
H O H__N
1 Equiv.
HoNMe
d) -

O H* cat. @)
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Question 4 (38 pts.) In each case, 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. o . .
this is allowed with even with NH,

the strong W group, because
of the strong D group

NH, \
separate / Cl
HNO4/H,SO, / the SO.H

CHO
a)

isomers CO/HCI/AICI;
Cl
803
S04/H,SO0,
sog,/sto4

2 2 2

NH
C|2/A|C| O/HCl/AlCIS
Pd/C ol
@]
)I\/\

separate the isomers

@

Ay

OH

b)

HBr/ROOR

O +
o 1/ 2. Hs0
)I\/\/Br

@) O

H* cat. ></\/ MgBr

/—\ Mg.THF
></\/Br

HO  OH
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Question 5 (18 pts.) Synthesize the (target) molecule on the right from the starting
molecule 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.

Ph__Ph

e

N

HT X

NBS/hv
A
Br

Ph Ph
~
'Tl H* cat.

\‘Na+ “OMe 0

1.BHy THF  OH PCC H

2. “OH/H,0, _

—»
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Question 6 (40 pts.) For the following TWO reactions a) and b):
1) Give a complete arrow-pushing mechanisms

2) Indicate the lewis acid/base for each INTERmolecular step (LB or LA) and whether they
are also Bronsted bases/acids (LB/BB or LA/BA)

3) Show wehere every proton comes from and goes to (i.e., no +H* or -H*)

4) DRAW ALL RELEVANT RESONANCE CONTRIBUTORS FOR THE INTERMEDIATES

a) N MeOH (solvent) _
(:[35: heat

¢

\ONY

Pl GO €

LB/BB -Bre

Give the number of transition states in your mechanism for reaction a) 8

Hee H f\ :OH
(-D(I)‘5 .O.' HQO )
b) H - o
LA/BA (:/rLB/BB H,SO, cat. ©<.QH
"
f

o OH  La/BA
N I oo
il 0%
N
H ‘\
LB/BB
| ..(5/H
H °

Give the number of transition states in your mechanism for reaction b) 8
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Question 7 (20 pts.) Give a complete arrow-pushing mechanisms for the following reaction.
1) You can use the abbreviated +H* and -H* to indicated protonation and deprotonation
2) DRAW ALL RELEVANT RESONANCE CONTRIBUTORS FOR THE INTERMEDIATES

:0: ot \ .
T\ ‘0O
HO  OH
H* cat. - _H*
)%-H+ \
— /. \.
H HHo:  :0QH 03 O
5 06 1Y € i
7 ﬁ .
l HO: ®O=) HO: 0]
)\
N - O
HO: 0% :oH
é _H+ A /
\ HO: :0: :OH o [\
" e HO® 0@ :OH

A



