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There are 25 questions on this exam.  Check that you have done all of the problems and 
filled in the first 25 bubbles on the scantron. All questions are worth 4 points. The 
maximum score on this exam is 100 points.   

 
Instructions 
 Answer sheet 

1)  On the scantron, you need to clearly fill: 
• your name and your student number, 
• section number (Section 2, 10:10 am) 

 
  2)  Use a  #2 pencil 
 
 Exam policy     
   

1)  Molecular models are allowed, calculators are not allowed. 
2)  The back of the test can be used for scratch paper. 
3)  Relevant tables, including the periodic table, are attached at the end of 
this exam. 
4) Numerical values given in one question apply only to this question, 

and should not be used in other questions, unless there is a specific 
instruction to do so. If necessary, the values from the provided tables 
should be used, even if they differ from values that you may remember 
from different sources. 

5) You can take the copy  of the examine away  
 
 

Hints 
 
1)  As you read the question, underline or circle key words to highlight 

them for yourself.   
2)  Questions have only one acceptable answer.  No partial credit will be 

given.  
3) There is no penalty for guessing 
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************************************************************************ 
 
1. (4 pts) The following structure is that of gulose (Do not assume that it is a naturally 

occurring sugar).  What is the correct description of this sugar?  

O

OH

OH
OH

OH

CH2OH

a) α-D-pyranose  b)  α-L-pyranose c) β-D-pyranose d)  β-L-pyranose 
 
 
2. (4 pts) Which orbital is the LUMO  of the conjugated  triene? 
 

a) b)

c) d)

 
3. (4 pts) Which of the following sugars when subjected to the Wohl degradation would 

yield the same pentose?  
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I II III IV
 
a) I and II b) I and III c) I and IV d) II and III   
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4. (4 pts) Which of the following sugars when oxidized with HNO3 would yield the same 
aldaric acid?  

 

CH2OH
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HO

H
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H
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H
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I II III IV
  
a) I and II b) I and III c) I and IV d) II and IV   
 
 
5. (4 pts)  Fructose is a 2-ketohexose. The Fischer projection of D-fructose is shown 

below. What is the largest possible number of stereoisomers for a 2-ketohexose?  

CH2OH

H

H

HO

CH2OH

O

H

OH

OH

D-fructose

 
a) 4 b) 6 c) 8 d) 10   

 
6. (4 pts) Which of the following is the correct Haworth projection of β-furanose form of 

D-ribulose? 
 

D-ribulose

CH2OH

H

H

CH2OH

O

OH

OH

 
 

O
OH

CH2OH
OHOH

O

CH2OH

OHOH

HO

O

OHOH

OH

HOH2C

O
OH

OH
HO

CH2OH

a) b) c) d)
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7. (4 pts)  Simple natural sugars are D - sugars. They assume pyranose or furanose  

structures via formation of hemiacetals. Thus, they may be called D-hemiacetals.  
The structure of ascorbic acid in a Fischer projection is shown below.  How 
would you classify this cyclic form of ascorbic acid? 

 
 

CH2OH

HO H

H O
O

OH

HO

ascorbic acid (vitamin C)

 
 

a) D-acetal b) L-acetal c) D-ester d) L-ester  
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8.  (4 pts) What is the mechanistic basis of mutarotation?  
  

a) reversible formation of a stereogenic hemiacetal center 
 

b) tautomeric equilibration of  two enolic forms of aldehyde functionality 
 

c) reversible intramolecular Fischer esterification (with the internal -OH group) 
 

d) reversible formation of mixture of glycosides that have different optical 
rotation in the pure form 

 
9. (4 pts) Which orbital is the HOMO  of the conjugated  diene  
 
 

a) b)

c) d)
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10. (4 pts) Draw the product from heat decomposition of the cyclic compound. 
 
 
 

CH3

CH3

a)

heat

b) c) d)

 
 
 
 
11. (4 pts) Which is the favored product of Diels-Alder reaction? 

COOEt

COOEt

COOEt COOEt

COOEt

+

a) b) c) d)

heat
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12. (4 pts) To answer the following reaction, consider  the reaction below: 
 

+
Photochemistry

+

 
 
what type of pericyclic reaction is involved  in this transformation?  

a) sigmatropic rearrangement 
b) reverse cycloaddition reaction 
c) electrocyclic reaction 
d) cycloaddition reaction 

 
 

 
13. (4 pts) To answer the following reaction, consider  the reaction below: 

+
Photochemistry

+

 
 
How many pairs  of electrons are involved  in this pericyclic reaction? 

a) two 
b) four 
c) eight 
d) sixteen 

 
 
 

 
14. Identify the major organic product.  

Ph

Ph

Ph
Ph

Ph
Ph

Ph
Ph Ph

Ph

hv

a) b) c) d)
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15. (4 pts) Which of the following mechanisms describes the Curtius rearrangement?  
 

R

O

N
N

N

R

O

N
N

N
R

O

N
N

N

R

O

N
N

N

a) b) c) d)

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

16. (4 pts)  Match each of the following terms to a structure from the list below: 
which is  the  glyceryl triester. 

  

 

CH2OCO(CH2)12CH3

H3C(H2C)12OCO-HC

CH2OCO(CH2)12CH3

CH3(CH2)4CH=CHCH2CH=CH(CH2)2COONa

CH2OPP

CH3CO SCoA

a)

b)

c)

d)  
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17-19 (4 pts each)  Select the appropriate starting material (SM) that would afford the 
indicated product.   

SM

SM

NK
O

O

SM

NH2

NH2

NH217.

1)

2)  NaOH/H2O

18.
1) LiAlH4, ether

2)  H2O

19.
1) NaCNBH3

2)  NH3/H+
 

 

Br NH2

O

H
O

CONH2a) c)b) d)

 
 
20-21 (4 pts each)  Select the appropriate starting material (SM) that would afford the 

indicated product.   
 
 

SM

SM
H2O

Me NH2

Me NH220.
1) NaOH, Br2

2)  H2O

21.
heat  

Me Br Me NH2

O
Me CON3 Me CONH2a) c)b) d)

 
  
 
22-24 (4 pts each)  Select the appropriate reagents (from list below) to carry out the 

following transformation. 
 
 

O 22. 23.Intermediate
I

Intermediate
II

24.

major product
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 a.  NaBH4; H3O+   b.  CH3I 

   c.  Ag2O/H2O/Δ    
   d.  (CH3)2NH/H+/NaCNBH3
    
 

25.  (4 pts) Match each of the following terms to a structure from the list below: 
which is  the  monoterpene precursor. 

 
CH2OCO(CH2)12CH3

H3C(H2C)12OCO-HC

CH2OCO(CH2)12CH3

CH3(CH2)4CH=CHCH2CH=CH(CH2)2COONa

CH2OPP

CH3CO SCoA

a)

b)

c)

d)  
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	Hints

