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CEM 852 Final Exam 
May 6, 2015 

This exam consists of 7 pages.  Please make certain that your exam has all of the necessary 
pages.  Total points possible for this exam are 150.  In answering your questions, please write 
legibly and draw all structures clearly.   Write all your answers in the exam booklets.  Good 
luck. 

I.  For the following compounds provide their pKa’s within 2 pKa units. (5 pts)  

1. acetone  

2. diacetylacetone  

3. dimethylsulfoxide  

4. dimethylsulfone  

5. nitromethane  

II.  Explain, describe, or illustrate each of the following: (15 pts) 

1. 60% ee 

2. a lipase hydrolysis  

3. a synthon 

4. a Felkin-Ahn reduction 

5. a mismatched Sharpless epoxidation 

III.  Provide the name associated with each of the name reactions shown below. (10 pts). 

1.  
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O
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O

Ph
TiCl4, PhCHO;

10% aq HCl workupOMe
OMe

O

O
O

 

2.  

R1
R3

R2 O
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O

O
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3.  
H Ph Bucat. Pd(0), PhI,

cat. CuI, Et2NH

Bu

 

4.  

AcO
H

O
H

AcO
1. mCPBA

2. heat
 

5.  

 
Me

HO
O

Me Me KH,  18-cr-6, THF, 70 °C O

O
 

IV. Provide the product or products of the reactions outlined below.  Show all intermediate 
compounds and be sure to indicate the product's relative or absolute stereochemistry.  For 
reactions where multiple products are possible, be sure to indicate the major and minor 
species.  (30 pts) 

1. 

 

A
N
MeMe

Me

AcO

1. DIBAL, 0 °C
2. Tf2O, pyridine, CH2Cl2

3. PhNH2, Pd2(dba)2, dppf,
    NaOtBu, toluene, 80 °C

 

2. 

 

B
O

Me

OH 15 mol % SmI2, CH3CHO

–10 °C, 0.5 h
 

3. 

  

CTMS
CHO

1. Me3SiCH2MgCl
2. TsOH, Et2O

3.

heat

OO O

 

4. 

D
LDA, THF, 0 °C, 15 min;

then
H

N
I

N

OMe  
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5. 

 

E

1. 

2. (MeO)3P, MeOH, heat
3. MnO2Me

I

Me
Ph

S
O

Li

THF

 

6. 

 

F
O

1. NaH, CS2, MeI, then heat

2. Co2(CO)8, NMO, CH2Cl2, rt
3. NaBH4, CeCl3, MeOHH

OH  

7. 

 

O O

1. cat Mo(CO)3(CN-tBu)3,
    Bu3SnH, hydroquinone,
    THF, 60 °C
2. I2, CH2Cl2, 0 °C

3. cat. (Ph3P)2PdCl2,
    THF
4.  
     
    toluene, heat

SnBu3

CN

G

 

8. 

 

HOCONEt2 1. s-BuLi, TMEDA; TMSCl

2. sBuLi, TMEDA; ClCONEt2
3. sBuLi, TMEDA; ClCONEt2  

9. 

 

I

OMe

OMe

NO2 OTBS
OMe

OTBS
1. TiCl3 (3 equiv)
    MeOH, H2O (4:1)
    NH4OAc (5 equiv)

2. TBAF
3. pTSA

 

10. 

 

J

O

OH
Me

O
Et3N, CH2Cl2,

rt, 36 h

1.

2. 5 equiv NaOH,
   THF, H2O, rt, 10 h  
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V. Provide conditions that will effect the transformations outlined below.  Some of these 
conversions will require more than one reaction, so be sure to show all intermediate 
compounds.  (24 pts) 

1. 

 

O

Me

OH OH

Me

OH

 

2. 

 
BnO

OOH
BnO

OHOH

 

3. 

O

OBn

OBn
Ph

OBn

OBn

 

4. 

  O O

I

H
O O H  

5. 

OPiv

CHO OHC

OH

 

6. 

ON

O O

HO OBn

Ph  

8. 
O

Br

PrO PrO
O
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VI. The stereoselectivity of the reaction below arises from the minimization of A(1,3) strain in 
the transition structure leading to the major product.  Illustrate this.  (5 pts) 

O
OMeO2C

CO2Me

LDA; allyl bromide O
OMeO2C

CO2Me

HH

 

VII.  The stereoselectivity of the reaction below arises from the minimization of syn pentane 
interactions in the transition structure leading to the major product.  Illustrate this.  (5 pts) 

LiO2C

Me

OLi

Me

CO2Li
H3O+

HO2C

Me

O

Me

O

Me

O

Me

CO2H

O

+

6:1  

VIII.  Explain the stereoselectivity observed for the reaction below (5 pts). Using the same 
starting ketone (A), provide a practical (i.e. selective) synthesis that would afford C as the 
major product (you may use more than one step) (5 pts). 

TBSO
Me

O

O

OPh

MeClMg

TBSO
Me

OOPh

HO
Me TBSO

Me
OOPh

HO
Me

+

50:1A B C  

IX. The asymmetric reaction below is thought to proceed through a boat transition structure 
and exhibits a positive non-linear effect.  What is a positive non-linear effect (3 pts)?  Offer 
an explanation for this positive non-linear effect (10 pts).  (Note: you do not have to explain 
the absolute stereochemical outcome.) 

H

O
Me SiCl3

1.0 equiv

N
P

N O

N

OH
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X.  Reaction of aldehyde 1 with EtMgBr at –78 °C affords an 81/16 ratio of the Felkin to anit-
Felkin products.  However if a bis(alkylphenoxy)aluminum salt (e.g. 2) is added prior to the 
addition of the EtMgBr the anti-Felkin product predominates by a ratio of 80/20.  Explain. 
(5 pts) 

H

O

1

O
Al

O

R

R

R R

R

R
Me

R = t-Bu (2)  

XI.  Give a detailed mechanistic account of the following reaction sequence.  (10 pts) 
 

Me

OO
NHR

R = (CH2)3OBn

Me
O

O
N
R

O

Me

3.2 M HCl, MeOH

reflux, 14 d (65%)

 

XII.  A variation of the Shapiro reaction is the Wharton rearrangement, an example of which is 
shown below. Provide a complete arrow (electron) pushing mechanism for the Wharton 
rearrangement.  (10 pts) 

O

O

H H
H2NNH2, MeOH

AcOH, 25 °C

HO

 

XIII.  Give a detailed mechanistic account of the following reaction sequence.  (5 pts) 

n-Bu3SnH, PhH, 75 °C

cat.O

O

O

Me
O

Me

Me Br

N NC
Me

Me
NC C

Me

Me
CN

O

O

O

H
O

Me

Me Me
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IX. Give an example that illustrates how compound I can be viewed as a synthon for C–C–
CO2H (3 pts) 

NEt2

CN

I
 

Bonus Question: During the synthesis presentations we mentioned Columbia's Gilbert Stork.  
Here is a question about another Columbia chemist.  After earning a degree in chemistry from 
Atlanta University, he moved to New York and began post-graduate work at Columbia 
University.  Soon though he also began to pursue his other passion, jazz.  As leader of the first 
great jazz big band, his ability to spot talent was legendary.  Indeed he hired many future jazz 
greats including an up and coming trumpet player named Louis Armstrong.  Who was he?   
a. Fletcher Henderson 
b. Earl Hines 
c. Johnny St. Cyr 
d. Kid Ory 
e. Kid Rock 

 

 


