
 
 

 

 

 

 

 

 

 

 

READ THIS! 

Bubble in your PID in the space above. Write your answer for each question 
in the space provided.   

 

 
LEAVE THIS COVER SHEET ATTACHED TO THE Quiz! 

 
1.  _______/23 
 
 
2.  _______/13 
 
 
3.  _______/13 
 
4.  _______/04 
 
 

TOTAL:_________/ 50 
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Show the reaction products or intermediates in the large rectangles and the necessary reactants in the smaller rectangles. 
1) NBS (N-Bromosuccinimide) (7 pts) 

 

 
 

NBS 
hν 

 

 
O

 
(base) 

 

 

  Complete the Structure 
below 

 

 

MnO2 

  

 
 

 
 

C13H10O 

1)  
 

2) H3O neutralizer 

 
 
 
 
 
 

 
2) (3 pts) 

 
OH

 
 

H2, Ni 
 

 

 
       in H2SO4 

OH

O

 

 
 
3) (5 pts) 

 

 
 

°Na, NH3 

(Birch) 
 

 

O

O
H3C

H3C  
 

Δ 

 

    Complete the partial 
structure above 

 
4) (8 pts) 

 

O  
 

HNO3, 
H2SO4 

(1 equiv) 
 

 H2, Ni 
 

(or CH3CO2H, Fe) 

 

  
  

 

NaNO2 
XS HCl 
(or H2SO4) 

  

 O in ethanol
 

 

 
 
 
 
 

A cation 
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5) Complete the scheme below (9 pts) 
 

O
H  

 

HO /H2O 
 

 

An “enolate” 

 

 

 

 

 BELOW: Draw a resonance 
structure that has a (–) charge 
on the para C 

AT RIGHT: Draw a 
resonance structure that 

has a (–) charge on an 
ortho C 

  

 
 
 
 
 
 
 
 

 

1)

O

H  
2) H-transfer 
to aromatic 

tautomer 
3) H+ neutralizer 

  

1) O C O  
2) H-transfer 
to aromatic 
tautomer 

3) H+ neutralizer 
 

  
 
 
 
 
 
 
 

Neutral compound 

 

 
 
 
 
 
 
 
 

Neutral compound 
  

 

A side product made while 
doing a reaction next to a 
labmate who was cooling their 
reaction with dry ice (CO2) 

 
 
Show the following rearrangement products of the sequential Claisen-Cope reactions in the next two problems 
6) (4 pts). GETTING THE CONNECTIONS CORRECT IS ESSENTIAL – use margins as workspace, if needed 

 
 
 

O

 
 

 
Δ 

 
 
 

O  
 
 
 

A 

 
 
 

Tautomerization to 
the phenol 

 
 
 

 
 
 
 
 
 
 
 
 

B 
  Complete the partial 

structure above 
 a Phenol 
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7) The phenol on the previous page undergoes a Cope rearrangement to yield a product where a new bond is formed 
between the dotted carbons (3 pts). GETTING THE CONNECTIONS CORRECT IS ESSENTIAL 

 
 

O

 
 
 
 

 
Δ  
 

 
 
 
 

A          B 
(from previous page) 

 
Δ  
 

 

 
 
 
 
 
 
 
8) Complete the reaction scheme. (10 pts) 
 

 
 

Cl

CH3  
 
 

O CH3
in methanol   

 

HNO3, 
H2SO4 

(1 equiv) 
 

  
 

 
CH3CO2H, 

Fe 

      
 
 
 
 
 
 
 
 
 

 
Na2Cr2O7 

 
in H2SO4 

 

1) SOCl2 
 

2) HOCH2CH3 

(HCl is lost) 
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Place the letter of the 1H NMR Spectrum that matches the compounds below. (4 pts) 

O

O

NH2

H2N

O

_____________ (Letter here) 

O

O

NO2

O2N

O

_____________ (Letter here) 

0246810
PPM A 

 

02468101214
PPM B 

01234567
PPM C 

 

s s 

s s 

s 

s 
s 

broad s 

s 

t 

s 

q 
broad s s s 


