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1. Background 

Another internationally well-known Delft student, with almost the same Christian names as Van ‘t 

Hoff, was Hendrik Jacobus Prins, who discovered two new organic reactions, both nowadays 

carrying the name Prins reaction. The first one, the addition of polyhalogen compounds to 

olefins, was found during the doctoral research (1911-1912) of Prins, the second one, on the 

acid-catalyzed addition of aldehydes to olefinic compounds, became of much industrial 

relevance. New examples of this Prins reaction are still regularly reported. 

 P. C. Bloys van Treslong Prins, Chem. Weekbl. 1919, 1510. 

P. C. Bloys van Treslong Prins, Chem. Weekbl. 1919, 1072. 



Synthesis of Tetrahydropyran Rings 

In 1955, Hanschke was the first to report the selective synthesis of tetrahydropyran 

(THP) rings through a Prins reaction by combining 3-buten-1-ol with a variety of alde- 

hydes or ketones in the presence of acid 

E. Hanschke, Chem. Ber. 1955, 88, 1053 – 1061. 



2. The Prins Reaction 

 Cyclization of acetals  



Cyclization of homoallylic acetals  

Y. Hu, D. J. Skalitzky, S. D. Rychnovsky, Tetrahedron Letters, 1996, 37(48), 8679-8682. 

E. H. Al-Mutairi, S. R. Crosby, J. Darzi, J. R. Harding, R. A. Hughes, C. D. King, T. J. Simpson, R. W. Smith, 

 C. L. Willis, Chem. Commun., 2001, 835–836. 



Cyclization of homoallylic alcohols  

S. R. Crosby, J. R. Harding, C. D. King, G. D. Parker, C. L. Willis, Org, Lett, 2002, 4, 577-580. 

C. St. J. Barry, S. R. Crosby, J. R. Harding, R. A. Hughes, C. D. King, G. D. Parker, C. L. Willis  

Org, Lett, 2003, 5, 2429-2432. 



Axial-Selective Prins Cyclizations  

R. Jasti, J. Vitale, S. D. Rychnovsky, J. Am. Chem. Soc. 2004, 126, 9904-9905. 



Prins Cyclizations of Enecarbamates   

K. N. Cossey, R. L. Funk,  

J. Am. Chem. Soc. 2004, 126, 12216-12217. 



Prins Cyclizations of Cyclopropyl Carbinols   

V. K. Yadav, N. V. Kumar, J. Am. Chem. Soc. 2004, 126, 8652-8653. 



Prins Cyclizations of γ, δ-Unsaturated Alcohols   

A. J. Bunt, C. D. Bailey, B. D. Cons, S. J. Edwards, J. D. Elsworth, T. Pheko, C. L. Willis,  

Angew. Chem. Int. Ed. 2012, 51, 3901 –3904. 



Cascada Reaction using Prins Cyclizations  

D. J. Kopecky, S. D. Rychnovsky, J. Am. Chem. Soc. 2001, 123, 8420-8421. 

Mukaiyama Aldol-Prins Cyclization  



 J. E. Dalgard, S. D. Rychnovsky, J. Am. Chem. Soc. 2004, 126, 15662-15663. 

Oxonia-Cope Prins Cyclization  



M. L. Bolla, B. Patterson, S. D. Rychnovsky,  

J. Am. Chem. Soc. 2005, 127, 16044-16045. 

Mukaiyama-Michael Cascade Reaction  



O. L. Epstein, T. Rovis, J. Am. Chem. Soc. 2006, 128, 16480-16481. 

Sakurai-Prins-Ritter multicomponent Reaction  



C. Shin, S. N. Chavre, A. N. Pae, J. H. 

Cha, H. Y. Koh, M. H. Chang, J. H. Choi, 

Y. S. Cho, Org. Lett. 2005, 7, 3283-3285. 

2-2. Synthesis of Tetrahydrofurans via Prins Cyclizations   



S. N. Chavre, H. Choo, J. H. Cha, A. N. Pae, K. I. Choi, Y. S. Cho, Org. Lett. 2006, 8, 3617-3619.  

2-2. Synthesis of Tetrahydrofurans via Prins Cyclizations   



A. C. Spivey, L. Laraia, A. R. Bayly, H. S. Rzepa, A. J. P. White, Org. Lett. 2010, 12, 900-903.  

2-2. Synthesis of Tetrahydrofurans via Prins Cyclizations   



M. J. Cloninger, L. E. Overman, J. Am. Chem. Soc. 1999, 121, 1092-1093.  

2-3. Prins-pinacol reaction 

Synthesis of Tetrahydropyrans  



F. Cohen, D. W. C. MacMillan,  A. Romero, L. E. Overman, Org. Lett. 2001, 3, 1225-1228.  

2-3. Prins-pinacol reaction 

Synthesis of Tetrahydrofurans  



 D. W. C. MacMillan, L. E. Overman, J. Am. Chem. Soc. 1995, 117, 10391-10392.  

2-3. Prins-pinacol reaction 

Application – Total synthesis of (-)-7-Deacetoxyalcynonin Acetate  



K. H. Schulte-Elte, A. Hauser, G. Ohloff, Helv. Chim. Acta 1979, 62, 2673 – 2680. 

 E. A. Crane, K. A. Scheidt, Angew. Chem. Int. Ed. 2010, 49, 8316 – 8326.  

3. Prins-Type Macrocyclizations   

3-1. Early Prins Macrocyclizations 



D. W. Custar, T. P. Zabawa, K. A. Scheidt, J. Am. Chem. Soc. 2008, 130, 804 – 805.. 

 E. A. Crane, K. A. Scheidt, Angew. Chem. Int. Ed. 2010, 49, 8316 – 8326.  

3-2. Application in Natural Product Synthesis  

The Scheidt Group approach 



S. K. Woo, M. S. Kwon, E. Lee, Angew. Chem. Int. Ed. 2008, 47, 3242 – 3244.  

E. A. Crane, K. A. Scheidt, Angew. Chem. Int. Ed. 2010, 49, 8316 – 8326.  

3-2. Application in Natural Product Synthesis  

The Lee Group approach 



M. R. Gesinski, K. Tadpetch, S. D. Rychnovsky, Org. Lett. 2009, 11, 5342 – 5345. 

E. A. Crane, K. A. Scheidt, Angew. Chem. Int. Ed. 2010, 49, 8316 – 8326.  

3-2. Application in Natural Product Synthesis  

Studies towards Clavosolide A by The Rychnovsky Group  



P. A. Wender, B. A. DeChristopher, A. J. Schrier, J. Am. Chem. Soc. 2008, 130, 6658 – 6659.  

E. A. Crane, K. A. Scheidt, Angew. Chem. Int. Ed. 2010, 49, 8316 – 8326.  

3-2. Application in Natural Product Synthesis  

The Wender Group approach  



4. Conclusion  

1. The Prins reaction has emerged as a powerful merged C-O and C-C bond-

forming technique in the synthesis of tetrahydropyran ring with various 

substitution. 

 

2. The application of the Prins macrocyclization in the past two years reflects the 

capacity of this approach to construct a tetrahydropyran ring simultaneously 

with a macrocycle in a convergent, selective and high-yielding manner.  

 

3. The application of this strategy toward the synthesis of bioactive macrocycles 

will continue, thereby firmly establishing it as a powerful method to form 

these important small molecules. 
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