Chem 3331 Fall 2004 Exam # 1 1 Name

Second 2-Hour Exam

By printing your name below, you pledge that

"On my honor, as a University of Colorado at Boulder student,
I have neither given nor received unauthorized assistance on this work."
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Recitation TA's Name: [Amy, Kate or Katie]
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TOTAL (out of 100)

General Instructions:

e This is a closed book exam! No notes and no molecular models may
be used

e You have 2 hours to complete the exam

e Write your name on the top of each page

e Use the back of pages for scratch paper

e Don't cheat!




Question # 1 10 pts total

For each of the reactions below provide the reagent(s) required to form the indicated product:

a)

b)

d)

NaH then

OH @» )\O/\©

1pt
1. PBr3 reagent A = PPhg
2. t A
/\/\OH reagen MPPhB
3.reagent B reagent B = BuLi
2 pt
o Ph,CuLi OH
> Ph
Ph
1pt
OMe O PhgP= OMe
H X
1pt
HO.
(@] reagents:
B
A A= Phyp=
—_— —_—
B= BH,
then H,O,/NaOH
D E
C = MeLi (or MeMgBr)
C
OH o D= H', H,SO,
E= MCPBA
1 pt each

Points this page



Question # 2 30 pts total

Draw the major product of the following reactions/reaction sequences. For parts (a), (b), (c), (g),

and (h) you should indicate the stereochemistry of the product.

a)
(@] O
\éé m-CPBA ©
— >
b)
= o
Php” “F
A (9%‘“’
H
c)
~OH 1. NaH OH
— >
Br 2. NaCN CN
d)
0 N
T —— N N
H p-TsOH, 4A MS
H
e)

0 X

oH (E)H )J\ cat. H+ Q
—_—
G)\/\ Dean-Stark
apparatus

QO

Points this page

4 pt

4 pt

4 pt

3 pt

3 pt



f)

9)

h)

OH
@]
O/Q LAH O)\
.

2 pt
CO,Et
PhsPp=/ D
oHc” Y Y cHo — > E0,C7 N > co,k
O><O (2 equiv.) OXO
4 pt
1. 4A MS, HOCH,CH,OH o Pho,
OH C/\/\COZMe cat. TSOH R </7/\/\i/
2. PhLi (2 equiv) O OH
4 pt
O H.O HO_ OH
e
FsC~ "CFs FsC  CFg
2 pt

Points this page



Question # 3 30 pts total
(10 points each)

Do any three of the four following options. YOU MUST CROSS OUT THE ONE YOU DO NOT
WANT GRADED. If you answer all four without crossing one out we will not count the highest
scorel!

How would you synthesize the following molecules from the starting materials shown using any
inorganic reagents you chose plus organic compounds of less than 8 carbons? Be sure to show the
products of each step if your synthesis requires more than one step.

a)
NN from N"0H
A
AND
from ~>"oH
Z B
PBI'3 H——=—Na
H
BuLi
(or NaNH,)
"

Na, NH;
A — \/\A - \/\Li

PBrs PPh, ® Br
“>"on === "0H —> " pPh,

PCC

Points this page



b)

COzMe
( . W CO.Me heat LAH OH

l pcc
mNAPh H,N" " Ph N6
-
catH!, 4A MS

Bu

I~ ot Oﬂcone
o o
LAH OH PCC 20
Q/\COZMe e @/\/
o

l Phsp? “CHO

Bu
N
PhsP” "Bu

/
@)

Points this page



d)

HsC.
0 o
—_—
\HkH WCHO

OH NaH
>~ -

then Mel

Points this page




Question # 4 30 pts total
Write mechanisms for the following three reactions/reaction sequences, and answer any associated
questions. Be sure to show all the intermediates and all the arrows reguired for each step
[including agueous workup if it is required].

a) (8 pts)
H @ H
MCPBA 0._0
ﬁ(U
H O - H O z
H = H :
¢‘ .a H
o MCPBA /W
o - H O
H O z / =
H = RN H :
-H®
Cl
.
o)
He © ogiPye
L | ®
HCR O\OJ\R O\ OoH 0. 20
o
H O e ‘s, H H :
H :, O // -
b © H

Points this page



b) i) (8 pts)

(\ PPhs NaOH OV\(
o @

isolable solid

HOO)
F : PPh H ©
O | - O : — N Sppp, < O (IEPh

N
Ph;PO + - M
o

ii) This Wittig reaction gives the (£)-olefin as a product. Draw a transition state that explains why
the two groups end up on opposite sides of the alkene in the product [6 pts]

R and CO,Me on opposite sides of 4-membered ring

R
h PhzP—0O
: 3I:I) + Ol — Ph3P/5LC02Me s 5 _/R

Points this page



(8 pts)

E
(@)
T
H/\J| D\H O
@O — H/O
®
(@)
T
T
2| 2
<
gl ¥ T OO0
®\H O
H|OAV
O
T ® J
(@) Iz
(@]
A b
@]
o @)
N
T
_ T
(@)
® O o
m 0 O= — ® T
I N

c)
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