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All of the reactions below represent “book” chemistry and would need a “recipe” dependent on features in 
each unique structure.  Very likely some steps would be low yield, or would not work at all.  We would have to 
consult the literature for possible changes to the procedures or other approaches not covered in our course. 
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See #6 below for alternative approaches to ortho and para structures.  
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Cannot brominate 2x meta to nitro since the Br controls in the second 
reaction.  Later convert nitros to aminos to diazoniums to bromines.
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Additional possibilities: 
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substitution rxns 
here

 
O

R
Zn / HCl H2NNH2

RO    / ∆

H2
C

R

Clemmenson's reaction

Wolff-Kishner reaction

O

R

H2
C

R

CR2

HR = H or C

Br2
hν

CR2

Br

benzylic C-H is required  

CR2

H
R = H or C

CrO3 / ∆

O

OH

SOCl2

O

Cl

anhydride  (with  RCO2H)
ester  (with  ROH)
amide  (with  NH3, RNH2, R2NH)
aldehyde  (with  DIBAH, R2AlH)
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(also make by Grignard 

reaction, see in next example)  
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alkynes, carboxylates, phthalimids  too, but out of room
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1. 

HNO3
H2SO4

∆

NO2

Br2
FeBr3

NO2

Br

HNO3
H2SO4

∆

Br

Br2
FeBr3

Br

NO2

(plus  ortho)

 
2. 

SO3H

Br2
FeBr3

SO3H

Br

Br

Br2
FeBr3

Br

SO3H

(plus  ortho)H2SO4
∆

H2SO4
∆

 
3. 

AlCl3

Cl

O

O

HNO3
H2SO4

∆

O

O2N

Zn/HCl

O2N

HNO3
H2SO4

∆

Zn/HCl

O2N (plus  ortho)  
4. 

O

OH

OH

Br (plus  ortho)

Br

AlBr3

Br2
FeBr3

Br
(plus  ortho)

CrO3
∆

Br2
FeBr3

O

OH
Br

CrO3
∆

O

 
5. 

NO2

Br

Br

NO2

from #1

Sn/HCl

NH2

Br

NaNO2
HCl,T<5oC

N2

Br

CuCN

C

Br

N

from #1

Sn/HCl

Br

NH2

NaNO2
HCl,T<5oC

Br

N2

CuCN

Br

C
N

 
6. 
Make up your own problems. 


