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Chem 41c Midterm Exam 
Stoltz, Spring 2009, April 29, 2009 

 
The exam begins when you turn to page 2.  You have 55 minutes to complete the exam.  This is a closed 
note and closed book exam with no collaboration.  You may use the periodic table at the front of the room 
or the one on the last page of this packet.  You may not use any other materials.  The exam has a total of 
60 points.  Good luck.  
 
There are 10 pages in this exam packet. 
 
 
 
 
Name:_________________________________________ 
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1. Predict the major non-volatile products (if any) of the following reactions or sequences.  (3 points each) 
a.  

 

I

Pd(PPh3)4
PhCH3, 80 °C

SnBu3

O O  
 
or ay other appropriate cross coupling. 
 
 
b. 

 

OOH

O

EtOAc

O

O

O

 
 
 
 
 
c. 

 H

O
N2H2, KOH

OO OO

 
 
 
 
 
d. 

 

1. PPh3, Et2O, Δ

2. BuLi, THF, -78 °C
3. O

H

H3C Br

 
    
 
 
 
 
e.  

 

OTf
1. Pd(PPh3)4, Et3N
    DMF, 120 °C

2. O3, (CH3)2S

CH3

CH3

H3C
H

H

O

O
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f.  

 

NaBH4
EtOH, CH2Cl2

23 °C, 1 h

O OH OH

2 major products  
 
 
 
 
g. (6 points) 

 

OHC
OMe OMe O

O

OMe OMe O

O

Cl2Ru

P(Cy)3
Ph

NMesMesN

Mes =

1. 

           CH2Cl2

2. H2C=PPh3, THF

note:

 
 
 
 
 
 
2. Provide reagents for the following transformations.  They may be multistep processes. (3 points each) 
a. 

 H

OOO OO
CH3MgBr OH

 
 
 
 
 
 
 
 
b. 

 

1. Mg, THF

2. CO2 (s)
3. H3O+ Cl–
4. CH2N2, Et2O
or CH3OH, H+, etc.

Br
OCH3

O
O O
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3. Predict the product and provide a reasonable and detailed mechanism for the following reaction (5 
points). 
 

 
OH

O

O OHCl (1 mol%)

CH2Cl2
23 °C

O

H+

O O
H

-H+
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4. The following reaction produces a valuable synthetic intermediate (2) in high yield.   

N
OCH3

ON
CO2Me

O
O

N
OCH3

ON
CO2Me

Br

O
O

(Ph3P)4Pd

SnBu3

toluene, Δ
68%

1 2  
a)  A catalytic cycle for this reaction is shown below.  Fill in the boxes with names (e.g., associative 
ligand substitution) describing each of the key steps and provide the structure of intermediate D.  Next, 
fill in the blanks indicating the oxidation state, d electron count and the total electron count of the metal 
species involved.  Last, what is the name of this reaction?  (10 points-2 points bonus) 

Pd
Ph3P

Ph3P

Bu3SnBr

B

C

Compound A Compound C

(bonus-2 points) Name of reaction:   _______________________________

D

Metal oxidation state:

Metal d count:

Total electron count:

Pd
PPh3Ph3P

Ph3P PPh3

ligand 
dissociation

Bu3Sn

Compound B

A

oxidative addition

transmetallation

reductive elimination

0 0 +2

d10 d10 d8

18 14 16

Stille Coupling

N
OCH3

ON
CO2Me

Br

O
O

N
OTBDPS

ON
CO2Me

Pd

O
O

Br
PPh3

PPh3

N
OTBDPS

ON
CO2Me

Pd

O
O

PPh3

PPh3

N
OCH3

ON
CO2Me

O
O
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4b. (bonus 5 points)  Interestingly, product 2 is not isolated but under the thermal conditions proceeds to a 
new product (3).  Predict the structure of 3. 
 
 

N

H

N
H

CO2CH3

CO2Me

O

OCH3

Δ
2

3
Any Diels Alder adduct is acceptable (stereochem, not important)  

 
 
 
 
 
 
 
 
5. Provide a reasonable synthesis of 2 from 1.  (7 points) 

O

OMeO

O

HO

1) ethylene glycol, H+

2) 2 MeMgBr
3) H+

1 2  
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6. The conversion of the natural product steviol (1) to its methyl ester 2 is a slow reaction under acid 
catalyzed esterification reaction conditions.  Why would you expect this to be so?  Under what conditions 
would you expect a rapid reaction to occur?  Draw a mechanism for the successful reaction.  (8 points) 
 

OH

HO
O

Steviol (1)

H

H

OH

O
O

2

H

H

H3C

CH3OH, HCl
slow reaction

 
 
 
–reaction is slow due to sterics 
–CH2N2 or MeI, Base would work better.  Mechanism as in class for either. 
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The End 

 


