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Thiourea Catalysis

Web of Science (24.07.2019, 16:15).
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Thiourea Catalysis – Past I

D. P. Curran, L. H. Kuo, Tetrahedron Letters 1995, 36, 6647-6650; M. S. Sigman, E. N. Jacobsen, J. Am. Chem. Soc. 1998, 120, 4901-
4902.

• 1995: Curran tested first Thiourea in „catalysis“

→ decompose of “catalyst”

• 1998: First effective Thiourea catalyst by Jacobsen
• Asymmetric Strecker reaction
• More than 170 catalyst were tested
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Thiourea Catalysis – Past II

P. R. Schreiner, A. Wittkopp, Org. Lett. 2002, 4, 217-220; T. Okino, Y. Hoashi, Y. Takemoto, J. Am. Chem. Soc. 2003, 125, 12672-12673.

• 2002: First effective use of the Thiourea motif by Schreiner

• 2003: First asymmetric Thiourea by Takemoto
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Thiourea Catalysis – Past III

Y. Sohtome, A., Y. Hashimoto, K. Nagasawa, Tetrahedron Lett. 2004, 45, 5589–5592; Y. Sohtome, Y. Hashimoto, K. Nagasawa, Adv. Synth. 
Catal. 2005, 347, 1643–1648; J. Wang, H. Li, X. Yu, L. Zu, W. Wang, Org. Lett. 2005, 719, 4293-4296; R. P. Herrera, V. Sgarzani, L. 
Bernardi. A. Ricci, Angew.Chem.Int.Ed. 2005, 44, 6576–657; B. Vakulya, S. Varga, A. Csámpai, T. Soós, Org. Lett. 2005, 710 1967-1969. 5



Squaramide Catalysis

J. P. Malerich, K. Hagihara, V. H. Rawal, J. Am. Chem. Soc., 2008, 130, 14416-14417; M. Rombola, C. S. Sumaria, T. D. Montgomery, V. H. 
Rawal, J. Am. Chem. Soc. 2017, 139, 5297-5300.

• 2008: First Squaramide catalyst

• Lower catalystloading

• 2017: Thiosquaramide catalyst

• Higher activity and solubility
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Generell Concepts – Structure-Activity-Relationship I

G, Jakab, AG Seminar, 03.08.2012 7

→ Activity depend on pKa



Generell Concepts – Structure-Activity-Relationship II

K. M. Lippert, K. Hof, D. Gerbig, D. Ley, H. Hausmann, S. Guenther, P. R. Schreiner, Eur. J. Org. Chem. 2012, 5919—5927; C. Zhao, C. A. 
Sojdak, W. Myint, D. Seidel, J. Am. Chem. Soc. 2017, 139, 10224−10227. 8



Motivation I

V. E. Zwicker, K. K. Y. Yuen, D. G. Smith, J. Ho, L. Qin, P. Turner, K. A. Jolliffe, Chem. Eur. J. 2018, 24, 1140-1150; J. Ho, V. E. Zwicker, K. Y. Y. 
Yuen, K. A. Jolliffe, J. Org. Chem. 2017, 82, 10732−10736.

• 2018: Synthesis of Deltamides and Croconamides:
• Dual H-Bond donors and anion recognition

G3(MP2)-RAD(+) (DMSO)
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Motivation II

• Synthesis of Thiocroconamides and Thiodeltamides

• Comparison of all catalyst class
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Synthetic plan

M. Rombola, V. H. Rawal, Org. Lett. 2018, 20, 514-517.

• Base on the Thiosquaramide synthesis 
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Synthesis I

B. Eistert, G. Bock, E. Kosch, F. Spalink, Chem. Ber. 1960, 93, 1451-1466. 12



Synthesis II

M. T. Reetz, G. Neumeier, Lieb. Ann. Chem. 1981, 1234-1243.

• Gernerall synthetsis route to Deltic acid via Squaric acid

• Photolysis of Squaricesters → Loss of CO
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Synthetsis III

J. Wang, H. Li, X. Yu, L. Zu, W. Wang, Org. Lett. 2005, 719, 4293-4296; B. Vakulya, S. Varga, A. Csámpai, T. Soós, Org. Lett. 2005, 710 
1967-1969.

• Synthesis of chiral amines
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Summary

• Synthesis of different Croconic ester and Squaric ester

• Synthesis of chiral amines
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Outlook

• Thionation of Croconicester and Delticester

• Aminolsysis to catalyst

• Determine pKa values

• Comparison of catalyst activity
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