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Clemmensen reduction 

Reduction of aldehydes and ketones to the corresponding methylene compounds 
using amalgamated zinc and hydrogen chloride. 
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The radical anion mechanism: 

Ph CH3

O Zn(Hg)

HCl Ph CH3

HH

Ph CH3

O e; H+

Ph CH3

OZnCl

H

Zn(Hg), HCl

SET
Ph CH3

O ZnCl

radical anion 

H+
Ph CH3

OZnCl

H

H

Cl

SN2
Ph CH3

H

Cl



142

Ph CH3

H

Ph CH3

HHe; H+e

Example 18

Zn(Hg), HCl

MeOH, reflux, 1 h
OH

OH
O

OH

O

OH
18% 67%

Example 210

Zn(Hg), HCl

Et2O, 5 oC, 57%
N

O
H

H
Ph

N

H

H
PhO O

References

1. Clemmensen, E. Ber. Dtsch. Chem. Ges. 1913, 46, 1837.  Erik C. Clemmensen 
(1876 1941) was born in Odense, Denmark.  He received the M.S. degree from the 
Royal Polytechnic Institute in Copenhagen.  In 1900, Clemmensen immigrated to the 
United States, and worked at Parke, Davis and Company in Detroit (now part of 
Pfizer) as a research chemist for 14 years, where he discovered the reduction of car-
bonyl compounds with amalgamated zinc.  Clemmensen later founded a few chemical 
companies and was the president of one of them, the Clemmensen Chemical Corpora-
tion in Newark, New York. 

2. Martin, E. L. Org. React. 1942, 1, 155 209. (Review). 
3. Brewster, J. H. J. Am. Chem. Soc. 1954, 76, 6361. 
4. Vedejs, E. Org. React. 1975, 22, 401 422. (Review). 
5. Elphimoff-Felkin, I.; Sarda, P. Tetrahedron Lett. 1983, 24, 4425. 
6. Burdon, J.; Price, R. C. Chem. Commun. 1986, 893. 
7. Talpatra, S. K.; Chakrabarti, S.; Mallik, A. K.; Talapatra, B. Tetrahedron 1990, 46,

6047. 
8. Martins, F. J. C.; Viljoen, A. M.; Coetzee, M.; Fourie, L.; Wessels, P. L.  Tetrahedron

1991, 47, 9215. 
9. Ni, Y.; Kim, H. S.; Wilson, W. K.; Kisic, A.; Schroepfer, G. J., Jr. Tetrahedron Lett.

1993, 34, 3687. 
10. Naruse, M.; Aoyagi, S.; Kibayashi, C. J. Chem. Soc., Perkin Trans. 1 1996, 1113. 
11. Cheng, L.; Ma, J. Org. Prep. Proc. Int. 1995, 27, 224. 


