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Question 1 (25 pts). For each of the following 2 pairs of alcohols A and B:

1) Indicate the stronger Bronsted acid AND which would have the stronger conjugate base

2) Explain your reasoning using drawings of all of the conjugate base anions, and include ALL
relevant resonance contributors as appropriate.

:Cl: °F:
a) A O&. oH E>'o .H B
.. grading o
10 pts for this question
¢ -H* -1 ot if no mention of inductive effect *'HJ'
-4 pts if resonance structures shown

Cl -4 pts if explanation and no structures o9

-4 pts of structures only
L) e L)
| — | —O:

B is the stronger acid, A- is the stronger base, the non-bonding electrons in the anions are more
stabilized(lowered in energy) by the stronger inductive effect of the the more electronegative F in
the conjugate base of B, lower energy electrons = weaker base = stronger conjugate acid

(0]

H
b) A OH  grading: 15 pts OH B
0. o too many options to summarize °°
. half correct, half points etc. H ]
..O'
-H* ¢ m

H - LX)
to
N 5
H o0 H L ]
aPe e ;
Q. A el 9

the substituent is electron withdrawing as a result mainly of the resonance effect and also
somewhat due to the inductive effect of the oxygen, in A the non-bonding electrons of the
conjugate base anion are directly stabilized by resonance (the anion from A has 1 extra
resonance contributor), in B the anion is never directly stabilized by the substituent, the
conjugate base anion from A is the weaker base, thus A is the stronger Bronsted acid, the
conjugate base from B is the stronger base, thus B is the weaker Bronsted acid
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Question 2 ( 35 pts.) Provide the missing major organic products, ignore sterochemistry

grading: 7 points each, too many grading options to list

1. NaBH,/EtOH
a) /\/\n/ /\/Y

:0: 2. PBry *Bre

ay HOM
<OH
Excess Na,Cr,0,/H,SO,4/H-,0O ..
- .0
b) > .
HO:
HO:
1. Excess NaNH,/ heat
» o N
2. H,0 -.B.r7O/\\

3. 1 Equiv. HBr

Y

c)

:0: :OH

. H 1. Excess LiAlH,
d .0 .
‘0 2. H30*

0
0 Q; HgSO04/HS04/H50 ®_<

Question 3 (12 pts.) Give the IUPAC name for the following compound. Be sure to

use cis/trans, E/Z or R/S where appropriate.
grading- subtract 2
points each error, do

BrRE~E A
6-bromo-4-chlorohex-(32)-en-(2R)-ol not propogate errors

5 pts Extra Credit. Which functional group can be polymerized to form an organic metal?

alcohol alkene epoxide 9rading- 5 pts or zero

from "O-Chem in Real Life" page : organic metals, week #5
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Question 4 (27 pts.) For each structure:
1. Decide which of the indicated bonds A and B is possible, or is preferred one, to make.
2. In the provided boxes, give the reactant/reagents/conditions you would use to make that bond
(step 2 is for acid or water workup steps if they are necessary, if not, leave step 2 blank).
3. Briefly state why the other bond can not be made, or is not the preferred bond to make.

this structure + these reagents/conditions

grading: 7pts

p=

1. Ng—)@ HO

> ---
m -

2. H,0*

The problem with making bond _B_is: the acetylide anion would react with the -OH group
grading: 2pts

this structure + these reagents/conditions

grading: 7pts

.. A Al

Br 1. Ng)@:oO @O @
< > / O . :
B

2.

The problem with making bond _B_is: can't do an SN2 at an sp2 hybridized carbon
grading: 2pts

this structure + these reagents/conditions
grading: 7pts A
O -  OH
MgBr 1 ‘ '
e j—
2. H,O* B

The problem with making bond _B_is: the Grignard would have to attack the most substituted
side of an epoxide  grading: 2pts
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Question 5 (40 pts.) 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.

N
3 N OH

approximate grading scheme given by the indicated points

2pts Br2/CCI4l 2pts  Ho/Lindlar T
Br OH
FZ
3pts a0t
Br 1. NaNH2 pts
5pts 0
2. [\
2pts
1. Excess NaNHQ/heat\ P N
2. H,0 7 3.HO
3pts

grading: 20 pts each question

o (O
too many options, use common

sense, half correct half points etc

O
1.
NBS/hv o Y\
-1 pt for missing 1. 2. etc [here H

2. H;O*
Br MgBr

Mg.THF
—_—

-3 pts for using wrong structure here with correct # of carbons
-4 pts for using wrong structure here with INCORRECT # of carbons
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Question 6 (36 pts). READ THIS QUESTION CAREFULLY!
For EACH reaction, give a complete arrow pushing mechanism, and...

1) Show ALL important resonance contributors for all intermediates.

2) Add non-bonding electrons and C-H bonds to the line-angle structures as required.

3) 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).

'F)'@ LA/BA
MOy BH Y H W H e
LB/BB HzO*
—_—
a)
/ LB/BB H__ _H
o0 @ . l. .l ° H o0
HO: :OH2 o: N IO ®
grading 18 pts, too many options to list, half correct half points etc.
HO
LB/BB .
:O: -OH
jH ® C,
Na :OH
b) —_
H,O
LA/BA
¢ T .. LA/BA
oOo
H

oo |-

grading 18 pts, too many options to list, half correct half points etc.



