Catalytic Asymmetric Reactions in Organic Chemistry:Bibliography

I Automatically generated from web of science, mistakes possible!

2. LUMO Activation

2.1 Lewis and Brgnsted acids activation of carbonyl and imines

2.1.1  Aldol Reaction

1. Parmee, E. R.; Tempkin, O.; Masamune, S.; Abiko, A., NEW CATALYSTS FOR THE ASYMMETRIC ALDOL REACTION -
CHIRAL BORANES PREPARED FROM ALPHA ALPHA-DISUBSTITUTED GLYCINE ARENESULFONAMIDES. J. Am. Chem. Soc.
1991, 113 (24), 9365-9366.

2. Corey, E. J.; Cywin, C. L.; Roper, T. D., ENANTIOSELECTIVE MUKAIYAMA-ALDOL AND ALDOL-DIHYDROPYRONE
ANNULATION REACTIONS CATALYZED BY A TRYPTOPHAN-DERIVED OXAZABOROLIDINE. Tetrahedron Lett. 1992, 33 (46),
6907-6910.

3. Carreira, E. M.; Singer, R. A.; Lee, W. S., CATALYTIC, ENANTIOSELECTIVE ALDOL ADDITIONS WITH METHYL AND
ETHYL-ACETATE O-SILYL ENOLATES - A CHIRAL TRIDENTATE CHELATE AS A LIGAND FOR TITANIUM(IV). J. Am. Chem. Soc.
1994, 116 (19), 8837-8838.

4, Carreira, E. M.; Lee, W.; Singer, R. A., CATALYTIC, ENANTIOSELECTIVE ACETONE ALDOL ADDITIONS WITH 2-
METHOXYPROPENE. J. Am. Chem. Soc. 1995, 117 (12), 3649-3650.

5. Singer, R. A.; Carreira, E. M., CATALYTIC, ENANTIOSELECTIVE DIENOLATE ADDITIONS TO ALDEHYDES -
PREPARATION OF OPTICALLY-ACTIVE ACETOACETATE ALDOL ADDUCTS. J. Am. Chem. Soc. 1995, 117 (49), 12360-12361.

6. Evans, D. A.; Burgey, C. S.; Kozlowski, M. C.; Tregay, S. W., C-2-symmetric copper(ll) complexes as chiral Lewis acids. Scope and
mechanism of the catalytic enantioselective aldol additions of enolsilanes to pyruvate esters. J. Am. Chem. Soc. 1999, 121 (4), 686-699.

7. Evans, D. A.; Kozlowski, M. C.; Murry, J. A.; Burgey, C. S.; Campos, K. R.; Connell, B. T.; Staples, R. J., C-2-symmetric copper(ll)

complexes as chiral Lewis acids. Scope and mechanism of catalytic enantioselective aldol additions of enolsilanes to (benzyloxy)acetaldehyde. J.
Am. Chem. Soc. 1999, 121 (4), 669-685.

8. Denmark, S. E.; Wynn, T.; Beutner, G. L., Lewis base activation of Lewis acids. Addition of silyl ketene acetals to aldehydes. J. Am.
Chem. Soc. 2002, 124 (45), 13405-13407.

9. Evans, D. A.; Masse, C. E.; Wu, J., C-2-symmetric Sc(I11)-complexes chiral Lewis acids. Catalytic enantioselective aldol additions
glyoxylate esters. Org. Lett. 2002, 4 (20), 3375-3378.

10. Evans, D. A.; Wu, J.; Masse, C. E.; MacMillan, D. W. C., A general method for the enantioselective synthesis of pantolactone
derivatives. Org. Lett. 2002, 4 (20), 3379—3382.

11. Yamashita, Y.; Ishitani, H.; Shimizu, H.; Kobayashi, S., Highly anti-selective asymmetric aldol reactions using chiral zirconium

catalysts. Improvement of activities, structure of the novel zirconium complexes, and effect of a small amount of water for the preparation of the
catalysts. J. Am. Chem. Soc. 2002, 124 (13), 3292-3302.

12. De Rosa, M.; Acocella, M. R.; Villano, R.; Soriente, A.; Scettri, A., Ti(IV)/BINOL-catalyzed asymmetric aldol reaction of a masked
acetoacetic ester: pronounced influence of catalyst concentration on nonlinear effects. Tetrahedron Lett. 2003, 44 (32), 6087-6090.

13. Denmark, S. E.; Beutner, G. L., Lewis base activation of Lewis acids. Vinylogous aidol reactions. J. Am. Chem. Soc. 2003, 125 (26),
7800-7801.

14. Denmark, S. E.; Heemstra, J. R., Lewis base activation of Lewis acids. Catalytic enantioselective addition of silyl enol ethers of
achiral methyl ketones to aldehydes. Org. Lett. 2003, 5 (13), 2303-2306.

15. Hamada, T.; Manabe, K.; Ishikawa, S.; Nagayama, S.; Shiro, M.; Kobayashi, S., Catalytic asymmetric aldol reactions in aqueous
media using chiral bis-pyridino-18-crown-6-rare earth metal triflate complexes. J. Am. Chem. Soc. 2003, 125 (10), 2989-2996.

16. Ishikawa, S.; Hamada, T.; Manabe, K.; Kobayashi, S., Catalytic asymmetric hydroxymethylation of silicon enolates using an aqueous
solution of formaldehyde with a chiral scandium complex. J. Am. Chem. Soc. 2004, 126 (39), 12236-12237.

17. Kobayashi, J.; Nakamura, M.; Mori, Y.; Yamashita, Y.; Kobayashi, S., Catalytic enantio- and diastereoselective aldol reactions of
glycine-derived silicon enolate with aldehydes: An efficient approach to the asymmetric synthesis of anti-beta-hydroxy- alpha-amino acid
derivatives. J. Am. Chem. Soc. 2004, 126 (30), 9192-9193.

18. Langner, M.; Bolm, C., C-1-symmetric sulfoximines as ligands in copper-catalyzed asymmetric Mukaiyama-type aldol reactions.
Angew. Chem., Int. Ed. 2004, 43 (44), 5984-5987.

19. Le, J. C. D.; Pagenkopf, B. L., A new class of substituted aryl bis(oxazoline) ligands for highly enantioselective copper-catalyzed
asymmetric aldol addition of dienolsilane to pyruvate and glyoxylate esters. Org. Lett. 2004, 6 (22), 4097-4099.

20. Denmark, S. E.; Beutner, G. L.; Wynn, T.; Eastgate, M. D., Lewis base activation of Lewis acids: Catalytic, enantioselective addition
of silyl ketene acetals to aldehydes. J. Am. Chem. Soc. 2005, 127 (11), 3774-3789.

21. Denmark, S. E.; Bui, T., Lewis base catalyzed enantioselective aldol addition of acetaldehyde-derived silyl enol ether to aldehydes. J.
Org. Chem. 2005, 70 (24), 10190-10193.

22. Kobayashi, S.; Ogino, T.; Shimizu, H.; Ishikawa, S.; Hamada, T.; Manabe, K., Bismuth triflate-chiral bipyridine complexes as water-
compatible chiral Lewis acids. Org. Lett. 2005, 7 (21), 4729-4731.

23. Moreau, X.; Bazan-Tejeda, B.; Campagne, J. M., Catalytic and asymmetric vinylogous mukaiyama reactions on aliphatic ketones:
Formal asymmetric synthesis of taurospongin A. J. Am. Chem. Soc. 2005, 127 (20), 7288-7289.



24. Akullian, L. C.; Snapper, M. L.; Hoveyda, A. H., A chiral Ag-based catalyst for practical, efficient, and highly enantioselective
additions of enolsilanes to alpha-ketoesters. J. Am. Chem. Soc. 2006, 128 (20), 6532-6533.

25. Denmark, S. E.; Wilson, T. W.; Burk, M. T.; Heemstra, J. R., Enantioselective construction of quaternary stereogenic carbons by the
lewis base catalyzed additions of silyl ketene imines to aldehydes. J. Am. Chem. Soc. 2007, 129 (48), 14864-+.

26. Denmark, S. E.; Chung, W. J., Lewis base activation of Lewis acids: Catalytic enantioselective glycolate aldol reactions. Angew.
Chem., Int. Ed. 2008, 47 (10), 1890-1892.

27. Frings, M.; Atodiresei, I.; Runsink, J.; Raabe, G.; Bolm, C., Catalyzed Vinylogous Mukaiyama Aldol Reactions with Controlled
Enantio- and Diastereoselectivities. Chem. Eur. J. 2009, 15 (7), 1566-1569.

28. Garcia-Garcia, P.; Lay, F.; Garcia-Garcia, P.; Rabalakos, C.; List, B., A Powerful Chiral Counteranion Motif for Asymmetric
Catalysis. Angew. Chem., Int. Ed. 2009, 48 (24), 4363-4366.

29. Gondi, V. B.; Hagihara, K.; Rawal, V. H., Diastereoselective and Enantioselective Synthesis of Tertiary alpha-Hydroxy Phosphonates
through Hydrogen-Bond Catalysis. Angew. Chem., Int. Ed. 2009, 48 (4), 776-779.

30. Liu, W. J.; Lv, B. D.; Gong, L. Z., An Asymmetric Catalytic Darzens Reaction between Diazoacetamides and Aldehydes Generates
cis-Glycidic Amides with High Enantiomeric Purity. Angew. Chem., Int. Ed. 2009, 48 (35), 6503-6506.

31. Senapati, B. K.; Hwang, G. S.; Lee, S.; Ryu, D. H., Enantioselective Synthesis of beta-lodo Morita-Baylis-Hillman Esters by a
Catalytic Asymmetric Three-Component Coupling Reaction. Angew. Chem., Int. Ed. 2009, 48 (24), 4398-4401.

32. Yang, L.; Wang, D. X.; Huang, Z. T.; Wang, M. X., Cr(Il)(salen)CI Catalyzed Enantioselective Intramolecular Addition of Tertiary

Enamides to Ketones: A General Access to Enantioenriched 1H-Pyrrol-2(3H)-one Derivatives Bearing a Hydroxylated Quaternary Carbon Atom.
J. Am. Chem. Soc. 2009, 131 (30), 10390-+.

33. Denmark, S. E.; Wilson, T. W., N-silyl oxyketene imines are underused yet highly versatile reagents for catalytic asymmetric
synthesis. Nature Chemistry 2010, 2 (11), 937-943.
34. Li, W.; Wang, J.; Hu, X. L.; Shen, K.; Wang, W. T.; Chu, Y. Y.; Lin, L. L.; Liu, X. H.; Feng, X. M., Catalytic Asymmetric Roskamp

Reaction of alpha-Alkyl-alpha-diazoesters with Aromatic Aldehydes: Highly Enantioselective Synthesis of alpha-Alkyl-beta-keto Esters. J. Am.
Chem. Soc. 2010, 132 (25), 8532-+.

35. Mei, Y. J.; Dissanayake, P.; Allen, M. J., A New Class of Ligands for Aqueous, Lanthanide-Catalyzed, Enantioselective Mukaiyama
Aldol Reactions. J. Am. Chem. Soc. 2010, 132 (37), 12871-12873.

36. Ratjen, L.; Garcia-Garcia, P.; Lay, F.; Beck, M. E.; List, B., Disulfonimide-Catalyzed Asymmetric Vinylogous and Bisvinylogous
Mukaiyama Aldol Reactions. Angew. Chem., Int. Ed. 2011, 50 (3), 754-758.

37. Yanagisawa, A.; Kushihara, N.; Yoshida, K., Catalytic Enantioselective Synthesis of Chiral gamma-Butyrolactones. Org. Lett. 2011,
13 (6), 1576-1578.

38. Zheng, K.; Yin, C. K.; Liu, X. H.; Lin, L. L.; Feng, X. M., Catalytic Asymmetric Addition of Alkyl Enol Ethers to 1,2-Dicarbonyl
Compounds: Highly Enantioselective Synthesis of Substituted 3-Alkyl-3-Hydroxyoxindoles. Angew. Chem., Int. Ed. 2011, 50 (11), 2573-2577.
39. Denmark, S. E.; Wilson, T. W., Lewis Base Catalyzed Enantioselective Additions of an N-Silyl Vinylketene Imine. Angew. Chem.,
Int. Ed. 2012, 51 (13), 3236-3239.

40. Zhang, P. K.; Han, Z. B.; Wang, Z.; Ding, K. L., Spiro 4,4 -1,6-Nonadiene-Based Diphosphine Oxides in Lewis Base Catalyzed
Asymmetric Double-Aldol Reactions. Angew. Chem., Int. Ed. 2013, 52 (42), 11054-11058.

41. Sai, M.; Yamamoto, H., Chiral Bronsted Acid as a True Catalyst: Asymmetric Mukaiyama Aldol and Hosomi-Sakurai Allylation
Reactions. J. Am. Chem. Soc. 2015, 137 (22), 7091-7094.

42. Kennedy, C. R.; Lehnherr, D.; Rajapaksa, N. S.; Ford, D. D.; Park, Y.; Jacobsen, E. N., Mechanism-Guided Development of a Highly
Active Bis-thiourea Catalyst for Anion-Abstraction Catalysis. J. Am. Chem. Soc. 2016, 138 (41), 13525-13528.

43. Tap, A.; Blond, A.; Wakchaure, V. N.; List, B., Chiral Allenes via Alkynylogous Mukaiyama Aldol Reaction. Angew. Chem., Int. Ed.
2016, 55 (31), 8962-8965.

44. Lee, S.; Kaib, P. S. J.; List, B., Asymmetric Catalysis via Cyclic, Aliphatic Oxocarbenium lons. J. Am. Chem. Soc. 2017, 139 (6),
2156-2159.

45. Schreyer, L.; Kaib, P. S. J.; Wakchaure, V. N.; Obradors, C.; Properzi, R.; Lee, S.; List, B., Confined acids catalyze asymmetric single
aldolizations of acetaldehyde enolates. Science 2018, 362 (6411), 216-219.

46. Amatov, T.; Tsuji, N.; Maji, R.; Schreyer, L.; Zhou, H.; Leutzsch, M.; List, B., Confinement-Controlled, Either syn- or anti-Selective

Catalytic Asymmetric Mukaiyama Aldolizations of Propionaldehyde Enolsilanes. J. Am. Chem. Soc. 2021, 143 (36), 14475-14481.

2.1.2  Allylation and Ene Reactions

1 Keck, G. E.; Geraci, L. S., CATALYTIC ASYMMETRIC ALLYLATION (CAA) REACTIONS .2. ANEW ENANTIOSELECTIVE
ALLYLATION PROCEDURE. Tetrahedron Lett. 1993, 34 (49), 7827-7828.
2. Keck, G. E.; Krishnamurty, D.; Grier, M. C., CATALYTIC ASYMMETRIC ALLYLATION REACTIONS .3. EXTENSION TO

METHALLYLSTANNANE, COMPARISON OF PROCEDURES, AND OBSERVATION OF A NONLINEAR EFFECT. J. Org. Chem. 1993,
58 (24), 6543-6544.

3. Keck, G. E.; Tarbet, K. H.; Geraci, L. S., CATALYTIC ASYMMETRIC ALLYLATION OF ALDEHYDES. J. Am. Chem. Soc. 1993,
115 (18), 8467-8468.

4. Evans, D. A.; Burgey, C. S.; Paras, N. A.; Vojkovsky, T.; Tregay, S. W., C-2-symmetric copper(ll) complexes as chiral Lewis acids.
Enantioselective cataIyS|s of the glyoxylate-ene reaction. J. Am. Chem. Soc. 1998, 120 (23), 5824-5825.

5. Evans, D. A.; Johnson, J. S.; Burgey, C. S.; Campos, K. R., Reversal in enantioselectivity of tert-butyl versus phenyl-substituted
bis(oxazoline)copper(ll) catalyzed hetero Diels-Alder and ene reactions. Crystallographic and mechanistic studies. Tetrahedron Lett. 1999, 40
(15), 2879-2882.

6. Evans, D. A.; Tregay, S. W.; Burgey, C. S.; Paras, N. A.; Vojkovsky, T., C-2-symmetric copper(ll) complexes as chiral Lewis acids.
Catalytic enantioselective carbonyl-ene reactions with glyoxylate and pyruvate esters. J. Am. Chem. Soc. 2000, 122 (33), 7936-7943.
7. Ruck, R. T.; Jacobsen, E. N., Asymmetric catalysis of hetero-ene reactions with tridentate Schiff base chromium(l11) complexes. J.

Am. Chem. Soc. 2002, 124 (12), 2882-2883.



8. Waltz, K. M.; Gavenonis, J.; Walsh, P. J., A simple, reliable, catalytic asymmetric allylation of ketones. Angew. Chem., Int. Ed. 2002,
41 (19), 3697-3699.

9. Hanawa, H.; Hashimoto, T.; Maruoka, K., Bis(((S)-binaphthoxy)(isopropoxy)titanium) oxide as a mu-oxo- type chiral Lewis acid:
Application to catalytlc asymmetric allylation of aldehydes. J. Am. Chem. Soc. 2003, 125 (7), 1708-1709.

10. Morao, M.; McNamara, J. P.; Hillier, A. H., Carbonyl-ene reactions catalyzed by bis(oxazoline) copper(Il) complexes proceed by a
facile stepwise mechanism: DFT and ONIOM (DFT : PM3) studies. J. Am. Chem. Soc. 2003, 125 (3), 628-629.

11. Ruck, R. T.; Jacobsen, E. N., Asymmetric hetero-ene reactions of trimethylsilyl enol ethers catalyzed by tridentate Schiff base
chromium(111) complexes. Angew. Chem., Int. Ed. 2003, 42 (39), 4771-4774.

12. Yuan, Y.; Zhang, X.; Ding, K. L., Quasi solvent-free enantioselective carbonyl-ene reaction with extremely low catalyst loading.
Angew. Chem., Int. Ed. 2003, 42 (44), 5478-5480.

13. Caplan, N. A.; Hancock, F. E.; Page, P. C. B.; Hutchings, G. J., Heterogeneous enantioselective catalyzed carbonyl- and imino- ene
reactions using copper bis(oxazoline) zeolite Y. Angew. Chem., Int. Ed. 2004, 43 (13), 1685-1688.

14. Kim, J. G.; Waltz, K. M.; Garcia, I. F.; Kwiatkowski, D.; Walsh, P. J., Catalytic asymmetric allylation of ketones and a tandem
asymmetric allylation/diastereoselective epoxidation of cyclic enones. J. Am. Chem. Soc. 2004, 126 (39), 12580-12585.

15. Matsubara, R.; Nakamura, Y.; Kobayashi, S., Highly diastereo- and enantioselective reactions of enecarbamates with ethyl glyoxylate
to give optically active syn and anti alpha-alkyl-beta-hydroxy imines and ketones. Angew. Chem., Int. Ed. 2004, 43 (25), 3258-3260.

16. Evans, D. A.; Wu, J., Enantioselective Syn-selective scandium-catalyzed ene reactions. J. Am. Chem. Soc. 2005, 127 (22), 8006-8007.
17. Lu, J.; Ji, S. J.;; Teo, Y. C.; Loh, T. P., Highly enantioselective allylation of aldehydes catalyzed by indium(l11)-PYBOX complex.
Org. Lett. 2005, 7 (1), 159-161.

18. Doherty, S.; Knight, J. G.; Smyth, C. H.; Harrington, R. W.; Clegg, W., Asymmetric platinum group metal-catalyzed carbonyl-ene
reactions: Carbon-carbon bond formation versus isomerization. J. Org. Chem. 2006, 71 (26), 9751-9764.

19. Evans, D. A.; Aye, Y.; Wu, J., Asymmetric, anti-selective scandium-catalyzed Sakurai additions to glyoxyamide. Applications to the
syntheses of N-Boc D-alloisoleucine and D-isoleucine. Org. Lett. 2006, 8 (10), 2071-2073.

20. Matsubara, R.; Kawai, N.; Kobayashi, S., Catalytic enantioselective and diastereoselective addition of aldehyde-derived
enecarbamates to alpha-oxo aldehydes. Angew. Chem., Int. Ed. 2006, 45 (23), 3814-3816.

21. Matsubara, R.; Doko, T.; Uetake, R.; Kobayashi, S., Enesulfonamides as nucleophiles in catalytic asymmetric reactions. Angew.
Chem., Int. Ed. 2007, 46 (17), 3047-3050.

22. Mikami, K.; Kawakami, Y.; Akiyama, K.; Aikawa, K., Enantioselective catalysis of ketoester-ene reaction of silyl enol ether to
construct quaternary carbons by chiral dicationic Palladium(11) complexes. J. Am. Chem. Soc. 2007, 129 (43), 12950-+.

23. Grachan, M. L.; Tudge, M. T.; Jacobsen, E. N., Enantioselective catalytic carbonyl-ene cyclization reactions. Angew. Chem., Int. Ed.
2008, 47 (8), 1469-1472.

24. Rueping, M.; Antonchick, A. P., Catalytic Asymmetric Aminoallylation of Aldehydes: A Catalytic Enantioselective Aza-Cope
Rearrangement. Angew. Chem., Int. Ed. 2008, 47 (52), 10090-10093.

25. Rueping, M.; Theissmann, T.; Kuenkel, A.; Koenigs, R. M., Highly enantioselective organocatalytic carbonyl-ene reaction with
strongly acidic, chiral Bronsted acids as efficient catalysts. Angew. Chem., Int. Ed. 2008, 47 (36), 6798-6801.

26. Zhao, J. F.; Tsui, H. Y.; Wu, P. J,; Lu, J.; Loh, T. P., Highly Enantioselective Carbonyl-ene Reactions Catalyzed by In(l11)-PyBox
Complex. J. Am. Chem. Soc. 2008, 130 (49), 16492-+.

27. Zheng, K.; Shi, J.; Liu, X. H.; Feng, X. M., Asymmetric Carbonyl-Ene Reaction Catalyzed by Chiral N,N ‘-Dioxide-Nickel(Il)
Complex: Remarkably Broad Substrate Scope. J. Am. Chem. Soc. 2008, 130 (47), 15770-+.

28. Brekan, J. A.; Reynolds, T. E.; Scheidt, K. A., Enantioselective Synthesis of Substituted Indanones from Silyloxyallenes. J. Am.
Chem. Soc. 2010, 132 (5), 1472-+.

29. Jain, P.; Antilla, J. C., Chiral Bronsted Acid-Catalyzed Allylboration of Aldehydes. J. Am. Chem. Soc. 2010, 132 (34), 11884-11886.
30. Zhao, Y. J.; Li, B.; Tan, L. J. S.; Shen, Z. L.; Loh, T. P., Enantioselective Cationic Polyene Cyclization vs Enantioselective
Intramolecular Carbonyl-Ene Reaction. J. Am. Chem. Soc. 2010, 132 (30), 10242-10244.

31. Ren, H.; Wulff, W. D., Direct Catalytic Asymmetric Aminoallylation of Aldehydes: Synergism of Chiral and Nonchiral Bronsted
Acids. J. Am. Chem. Soc. 2011, 133 (15), 5656-5659.

32. Hanhan, N. V.; Ball-Jones, N. R.; Tran, N. T.; Franz, A. K., Catalytic Asymmetric 3+2 Annulation of Allylsilanes with Isatins:
Synthesis of Spirooxindoles. Angew. Chem., Int. Ed. 2012, 51 (4), 989-992.

33. Jain, P.; Wang, H.; Houk, K. N.; Antilla, J. C., Bronsted Acid Catalyzed Asymmetric Propargylation of Aldehydes. Angew. Chem.,
Int. Ed. 2012, 51 (6), 1391-1394.

34. Truong, P. M.; Zavalij, P. Y.; Doyle, M. P., Highly Enantioselective Carbonyl-Ene Reactions of 2,3-Diketoesters: Efficient and Atom-
Economical Process to Functionalized Chiral alpha-Hydroxy-beta-Ketoesters. Angew. Chem., Int. Ed. 2014, 53 (25), 6468-6472.

35. Liu, L. P.; Leutzsch, M.; Zheng, Y. Y.; Alachraf, M. W.; Thiel, W.; List, B., Confined Acid-Catalyzed Asymmetric Carbonyl-Ene
Cyclization. J. Am. Chem. Soc. 2015, 137 (41), 13268-13271.

36. Lv, J.; Zhang, Q. C.; Zhong, X. R.; Luo, S. Z., Asymmetric Latent Carbocation Catalysis with Chiral Trityl Phosphate. J. Am. Chem.
Soc. 2015, 137 (49), 15576-15583.

37. Park, Y.; Schindler, C. S.; Jacobsen, E. N., Enantioselective Aza-Sakurai Cyclizations: Dual Role of Thiourea as H-Bond Donor and

Lewis Base. J. Am. Chem. Soc. 2016, 138 (45), 14848-14851.

2.1.3 Other Nucleophiles for Carbonyl Addition

1. Dossetter, A. G.; Jamison, T. F.; Jacobsen, E. N., Highly enantio- and diastereoselective hetero-Diels-Alder reactions catalyzed by
new chiral tridentate chromlum(lll) catalysts. Angew. Chem., Int. Ed. 1999, 38 (16), 2398-2400.

2. Nelson, S. G.; Peelen, T. J.; Wan, Z. H., Catalytic asymmetric acyl halide-aldehyde cyclocondensations. A strategy for
enantioselective catalyzed cross aldol reactions. J. Am. Chem. Soc. 1999, 121 (41), 9742-9743.

3. Mita, T.; Ohtsuki, N.; lkeno, T.; Yamada, T., Enantioselective 1,3-dipolar cycloaddition of nitrones catalyzed by optically active
cationic cobalt(l11) complexes. Org. Lett. 2002, 4 (15), 2457-2460.



4. Suga, H.; Inoue, K.; Inoue, S.; Kakehi, A., Highly enantioselective 1,3-dipolar cycloaddition reactions of 2-benzopyrylium-4-olate
catalyzed by chiral LeW|s aC|ds J. Am. Chem Soc. 2002 124 (50), 14836-14837.

5. Denmark, S. E.; Fan, Y., The first catalytic, asymmetric alpha-additions of isocyanides. Lewis-base-catalyzed, enantioselective
Passerini-type reactions. J. Am. Chem. Soc. 2003, 125 (26), 7825-7827.

6. Du, H. F,; Ding, K. L., Enantioselective catalysis of hetero Diels-Alder reaction and diethylzinc addition using a single catalyst. Org.
Lett. 2003, 5 (7), 1091-1093.

7. Yamashita, Y.; Saito, S.; Ishitani, H.; Kobayashi, S., Chiral hetero Diels-Alder products by enantioselective and diastereoselective
zirconium catalysis. Scope, limitation, mechanism, and application to the concise synthesis of (+)- prelactone C and (+)-9-deoxygoniopypyrone.
J. Am. Chem. Soc. 2003, 125 (13), 3793-3798.

8. Anada, M.; Washio, T.; Shimada, N.; Kitagaki, S.; Nakajima, M.; Shiro, M.; Hashimoto, S., A new dirhodium(ll) carboxamidate
complex as a chiral lewis acid catalyst for euantioselective hetero-Diels-Alder reactions. Angew. Chem., Int. Ed. 2004, 43 (20), 2665-2668.

9. Brunel, J. M.; Holmes, 1. P., Chemically catalyzed asymmetric cyanohydrin syntheses. Angew. Chem., Int. Ed. 2004, 43 (21), 2752-
2778.

10. Nelson, S. G.; Zhu, C.; Shen, X. Q., Catalytic asymmetric acyl halide-aldehyde cyclocondensation reactions of substituted ketenes. J.
Am. Chem. Soc. 2004, 126 (1), 14-15.

11. Ryu, D. H.; Corey, E. J., Highly enantioselective cyanosilylation of aldehydes catalyzed by a chiral oxazaborolidinium ion. J. Am.
Chem. Soc. 2004, 126 (26), 8106-8107.

12. Yuan, Y.; Wang, X. W.; Li, X.; Ding, K. L., Highly enantioselective Friedel-Crafts reaction of aromatic amines with ethyl glyoxylate
catalyzed by chiral titanium(lVV) complexes: Practical synthesis of aminomandelic acid derivatives. J. Org. Chem. 2004, 69 (1), 146-149.

13. Ryu, D. H.; Corey, E. J., Enantioselective cyanosilylation of ketones catalyzed by a chiral oxazaborolidinium ion. J. Am. Chem. Soc.
2005, 127 (15), 5384-5387.

14. Saito, B.; Katsuki, T., Synthesis of an optically active C-1-symmetric Al(salalen) complex and its application to the catalytic
hydrophosphonylation of aldehydes. Angew. Chem., Int. Ed. 2005, 44 (29), 4600-4602.

15. Evans, D. A.; Aye, Y., Enantioselective scandium-catalyzed vinylsilane additions: A new approach to the synthesis of enantiopure
beta,gamma-unsaturated alpha-hydroxy acid derivatives. J. Am. Chem. Soc. 2006, 128 (34), 11034-11035.

16. Gnanadesikan, V.; Corey, E. J., Enantioselective beta-lactone formation from ketene and aldehydes catalyzed by a chiral
oxazaborolidine. Org. Lett. 2006, 8 (21), 4943-4945.

17. Evans, D. A.; Aye, Y., Aluminum-catalyzed enantio- and diastereoselective carbonyl addition of propargylsilanes. A new approach to
enantioenriched vinyl epoxides. J. Am. Chem. Soc. 2007, 129 (31), 9606-+.

18. Jensen, K. H.; Sigman, M. S., Systematically probing the effect of catalyst acidity in a hydrogen-bond-catalyzed enantioselective
reaction. Angew. Chem., Int. Ed. 2007, 46 (25), 4748-4750.

19. Ooi, T.; Ohmatsu, K.; Maruoka, K., Catalytic asymmetric rearrangement of alpha,alpha-disubstituted alpha-siloxy aldehydes to
optically active acyloins using axially chiral organoaluminum lewis acids. J. Am. Chem. Soc. 2007, 129 (9), 2410-+.

20. Reynolds, T. E.; Scheidt, K. A., Catalytic enantioselective alpha-acylvinyl anion reactions of silyloxyallenes. Angew. Chem., Int. Ed.
2007, 46 (41), 7806-7809.

21. Abell, J. P.; Yamamoto, H., Catalytic enantioselective Pudovik reaction of aldehydes and aldimines with tethered bis(8-quinolinato)
(TBOXx) aluminum complex. J. Am. Chem. Soc. 2008, 130 (32), 10521-+.

22. Anderson, C. D.; Dudding, T.; Gordillo, R.; Houk, K. N., Origin of enantioselection in hetero-Diels-Alder reactions catalyzed by
naphthyl-TADDOL. Org. Lett. 2008, 10 (13), 2749-2752.

23. Friel, D. K.; Snapper, M. L.; Hoveyda, A. H., Aluminum-catalyzed asymmetric alkylations of pyridyl-substituted alkynyl ketones with
dialkylzinc reagents. J. Am. Chem. Soc. 2008, 130 (30), 9942-9951.

24. Kokubo, M.; Ogawa, C.; Kobayashi, S., Lewis acid catalysis in water with a hydrophilic substrate: Scandium-catalyzed
hydroxymethylation with aqueous formaldehyde in water. Angew. Chem., Int. Ed. 2008, 47 (36), 6909-6911.

25. Reisman, S. E.; Doyle, A. G.; Jacobsen, E. N., Enantioselective thiourea-catalyzed additions to oxocarbenium ions. J. Am. Chem. Soc.
2008, 130 (23), 7198-+.

26. Terada, M.; Soga, K.; Momiyama, N., Enantioselective activation of aldehydes by chiral phosphoric acid catalysts in an aza-ene-type
reaction between glyoxylate and enecarbamate. Angew. Chem., Int. Ed. 2008, 47 (22), 4122-4125.

27. Wang, S. X.; Wang, M. X.; Wang, D. X.; Zhu, J. P., Catalytic enantioselective passerini three-component reaction. Angew. Chem., Int.
Ed. 2008, 47 (2), 388-391.

28. Yang, X. B.; Feng, J.; Zhang, J.; Wang, N.; Wang, L.; Liu, J. L.; Yu, X. Q., Highly enantioselective hetero-Diels-Alder reaction of

trans-1-methoxy-2-methyl-3-trimethylsiloxybuta-1-3-diene with aromatic and aliphatic aldehydes catalyzed by 3-substituted BINOL-titanium
complex. Org. Lett. 2008, 10 (6), 1299-1302.

29. Yu, Z. P.; Liu, X. H.; Dong, Z. H.; Xie, M. S.; Feng, X. M., An N,N'-Dioxide/In(OTf)(3) catalyst for the asymmetric hetero-diels-
alder reaction between Danishefsky's dienes and aldehydes: Application in the total synthesis of triketide. Angew. Chem., Int. Ed. 2008, 47 (7),
1308-1311.

30. Zhou, X.; Liu, X. H.; Yang, X.; Shang, D. J.; Xin, J. G.; Feng, X. M., Highly enantioselective hydrophosphonylation of aldehydes
catalyzed by tridentate Schiff base aluminum(I11) complexes. Angew. Chem., Int. Ed. 2008, 47 (2), 392-394.



31. Chaladaj, W.; Jurczak, J., Origin of the asymmetric induction in metallosalen-catalyzed reactions of aldehydes. Chem. Comm. 2009,
(44), 6747-6749.

32. Corey, E. J., Enantioselective Catalysis Based on Cationic Oxazaborolidines. Angew. Chem., Int. Ed. 2009, 48 (12), 2100-2117.

33. Momiyama, N.; Tabuse, H.; Terada, M., Chiral Phosphoric Acid-Governed Anti-Diastereoselective and Enantioselective Hetero-
Diels-Alder Reaction of Glyoxylate. J. Am. Chem. Soc. 2009, 131 (36), 12882-+.

34. Sun, F. L.; Zeng, M.; Gu, Q.; You, S. L., Enantioselective Synthesis of Fluorene Derivatives by Chiral Phosphoric Acid Catalyzed
Tandem Double Friedel-Crafts Reaction. Chem. Eur. J. 2009, 15 (35), 8709-8712.

35. Terada, M.; Machioka, K.; Sorimachi, K., Activation of Hemiaminal Ethers by Chiral Bronsted Acids for Facile Access to
Enantioselective Two-Carbon Homologation Using Enecarbamates. Angew. Chem., Int. Ed. 2009, 48 (14), 2553-2556.

36. Wang, X. C.; Li, Z. Y.; Doyle, M. P., Barriers to enantiocontrol in Lewis acid catalyzed hetero-Diels-Alder reactions. Chem. Comm.
2009, (37),5612-5614.

37. Yue, T.; Wang, M. X.; Wang, D. X.; Masson, G.; Zhu, J. P., Catalytic Asymmetric Passerini-Type Reaction: Chiral Aluminum-
Organophosphate-Catalyzed Enantioselective alpha-Addition of Isocyanides to Aldehydes. J. Org. Chem. 2009, 74 (21), 8396-8399.

38. Zhou, X.; Shang, D. J.; Zhang, Q.; Lin, L. L.; Liu, X. H.; Feng, X. M., Enantioselective Three-Component Kabachnik-Fields Reaction
Catalyzed by Chiral Scandium(l11)-N,N '-Dioxide Complexes. Org. Lett. 2009, 11 (6), 1401-1404.

39. Coric, I.; Muller, S.; List, B., Kinetic Resolution of Homoaldols via Catalytic Asymmetric Transacetalization. J. Am. Chem. Soc.
2010, 132 (49), 17370-17373.

40. Coric, I.; Vellalath, S.; List, B., Catalytic Asymmetric Transacetalization. J. Am. Chem. Soc. 2010, 132 (25), 8536-+.

41. Hanhan, N. V.; Sahin, A. H.; Chang, T. W.; Fettinger, J. C.; Franz, A. K., Catalytic Asymmetric Synthesis of Substituted 3-Hydroxy-
2-Oxindoles. Angew. Chem., Int. Ed. 2010, 49 (4), 744-747.

42. Liang, T.; Zhang, Z. J.; Antilla, J. C., Chiral Bronsted Acid Catalyzed Pinacol Rearrangement. Angew. Chem., Int. Ed. 2010, 49 (50),
9734-9736.

43. Seifert, A.; Scheffler, U.; Markert, M.; Mahrwald, R., Asymmetric Acid-Catalyzed Meerwein-Ponndorf-Verley-Aldol Reactions of
Enolizable Aldehydes. Org. Lett. 2010, 12 (8), 1660-1663.

44. Aikawa, K.; Hioki, Y.; Shimizu, N.; Mikami, K., Catalytic Asymmetric Synthesis of Stable Oxetenes via Lewis Acid-Promoted 2+2
Cycloaddition. J. Am. Chem. Soc. 2011, 133 (50), 20092-20095.

45. Gramigna, L.; Duce, S.; Filippini, G.; Fochi, M.; Franchini, M. C.; Bernardi, L., Organocatalytic Asymmetric Wittig Reactions:
Generation of Enantioenriched Axially Chiral Olefins Breaking a Symmetry Plane. Synlett 2011, (18), 2745-2749.

46. Hashimoto, T.; Naganawa, Y.; Maruoka, K., Desymmetrizing Asymmetric Ring Expansion of Cyclohexanones with alpha-
Diazoacetates Catalyzed by Chiral Aluminum Lewis Acid. J. Am. Chem. Soc. 2011, 133 (23), 8834-8837.

47. Rendina, V. L.; Moebius, D. C.; Kingsbury, J. S., An Enantioselective Synthesis of 2-Aryl Cycloalkanones by Sc-Catalyzed Carbon
Insertion. Org. Lett. 2011, 13 (8), 2004-2007.

48. Yin, Q.; You, S. L., Chiral phosphoric acid-catalysed Friedel-Crafts alkylation reaction of indoles with racemic spiro indolin-3-ones.
Chemical Science 2011, 2 (7), 1344-1348.

49. Yu, X. L.; Lu, A. D.; Wang, Y. M.; Wu, G. P.; Song, H. B.; Zhou, Z. H.; Tang, C. C., Chiral Phosphoric Acid Catalyzed Asymmetric

Friedel-Crafts Alkylation of Indole with 3-Hydroxyisoindolin-1-one: Enantioselective Synthesis of 3-Indolyl-Substituted Isoindolin-1-ones. Eur.
J. Org. Chem. 2011, (5), 892-897.

50. Zhang, Z. H.; Jain, P.; Antilla, J. C., Asymmetric Reduction of Ketones by Phosphoric Acid Derived Catalysts. Angew. Chem., Int. Ed.
2011, 50 (46), 10961-10964.

51. Gao, L. Z.; Kang, B. C.; Hwang, G. S.; Ryu, D. H., Enantioselective Synthesis of alpha-Alkyl-beta-ketoesters: Asymmetric Roskamp
Reaction Catalyzed by an Oxazaborolidinium lon. Angew. Chem., Int. Ed. 2012, 51 (33), 8322-8325.

52. Guin, J.; Rabalakos, C.; List, B., Highly Enantioselective Hetero-Diels-Alder Reaction of 1,3-Bis(silyloxy)-1,3-dienes with Aldehydes
Catalyzed by Chiral Disulfonimide. Angew. Chem., Int. Ed. 2012, 51 (35), 8859-8863.

53. Handa, S.; Slaughter, L. M., Enantioselective Alkynylbenzaldehyde Cyclizations Catalyzed by Chiral Gold(l) Acyclic
Diaminocarbene Complexes Containing Weak Au-Arene Interactions. Angew. Chem., Int. Ed. 2012, 51 (12), 2912-2915.

54. Li, W,; Liu, X. H.; Hao, X. Y.; Cai, Y. F.; Lin, L.; Feng, X. M., A Catalytic Asymmetric Ring-Expansion Reaction of Isatins and a-
Alkyl-a-Diazoesters: Highly Efficient Synthesis of Functionalized 2-Quinolone Derivatives. Angew. Chem., Int. Ed. 2012, 51 (34), 8644-8647.
55. Muratore, M. E.; Shi, L.; Pilling, A. W.; Storer, R. I.; Dixon, D. J., Exploiting a novel size exclusion phenomenon for enantioselective
acid/base cascade catalysis. Chem. Comm. 2012, 48 (51), 6351-6353.

56. Rubush, D. M.; Morges, M. A.; Rose, B. J.; Thamm, D. H.; Rovis, T., An Asymmetric Synthesis of 1,2,4-Trioxane Anticancer Agents
via Desymmetrization of Peroxyquinols through a Bronsted Acid Catalysis Cascade. J. Am. Chem. Soc. 2012, 134 (33), 13554-13557.

57. Sun, Z. K.; Winschel, G. A.; Borovika, A.; Nagorny, P., Chiral Phosphoric Acid-Catalyzed Enantioselective and Diastereoselective
Spiroketalizations. J. Am. Chem. Soc. 2012, 134 (19), 8074-8077.

58. Terada, M.; Toda, Y., Relay Catalysis Using a Rhodium Complex/Chiral Bronsted Acid Binary System: Enantioselective Reduction
of a Carbonyl Ylide as the Reactive Intermediate. Angew. Chem., Int. Ed. 2012, 51 (9), 2093-2097.

59. Tong, S.; Wang, D. X.; Zhao, L.; Zhu, J. P.; Wang, M. X., Enantioselective Synthesis of 4-Hydroxytetrahydropyridine Derivatives by

Intramolecular Addition of Tertiary Enamides to Aldehydes. Angew. Chem., Int. Ed. 2012, 51 (18), 4417-4420.



60. Zhou, L.; Liu, X. H; Ji, J.; Zhang, Y. H.; Hu, X. L.; Lin, L. L.; Feng, X. M., Enantioselective Baeyer-Villiger Oxidation:
Desymmetrization of Meso Cyclic Ketones and Kinetic Resolution of Racemic 2-Arylcyclohexanones. J. Am. Chem. Soc. 2012, 134 (41), 17023-
17026.

61. Gao, L.; Kang, B. C.; Ryu, D. H., Catalytic Asymmetric Insertion of Diazoesters into Aryl-CHO Bonds: Highly Enantioselective
Construction of Chiral All-Carbon Quaternary Centers. J. Am. Chem. Soc. 2013, 135 (39), 14556-14559.

62. Kim, J. H.; Coric, |.; Vellalath, S.; List, B., The Catalytic Asymmetric Acetalization. Angew. Chem., Int. Ed. 2013, 52 (16), 4474-
4477,

63. Wang, P.; Tao, W. J,; Sun, X. L.; Liao, S. H.; Tang, Y., A Highly Efficient and Enantioselective Intramolecular Cannizzaro Reaction
under TOX/Cu(ll) Catalysis. J. Am. Chem. Soc. 2013, 135 (45), 16849-16852.

64. Prevost, S.; Dupre, N.; Leutzsch, M.; Wang, Q.; Wakchaure, V.; List, B., Catalytic Asymmetric Torgov Cyclization: A Concise Total
Synthesis of (+)-Estrone. Angew. Chem., Int. Ed. 2014, 53 (33), 8770-8773.

65. Guin, J.; Wang, Q.; van Gemmeren, M.; List, B., The Catalytic Asymmetric Abramov Reaction. Angew. Chem., Int. Ed. 2015, 54 (1),
355-358.

66. Kim, J. H.; Coric, |.; Palumbo, C.; List, B., Resolution of Diols via Catalytic Asymmetric Acetalization. J. Am. Chem. Soc. 2015, 137
(5), 1778-1781.

67. Li, W.; Tan, F.; Hao, X.; Wang, G.; Tang, Y.; Liu, X.; Lin, L.; Feng, X., Catalytic Asymmetric Intramolecular Homologation of
Ketones with alpha-Diazoesters: Synthesis of Cyclic alpha-Aryl/Alkyl beta-Ketoesters. Angew. Chem., Int. Ed. 2015, 54 (5), 1608-1611.

68. Tsui, G. C.; Liu, L. P.; List, B., The Organocatalytic Asymmetric Prins Cyclization. Angew. Chem., Int. Ed. 2015, 54 (26), 7703-7706.
69. Wang, P.; Feng, L. W.; Wang, L. J; Li, J. F.; Liao, S. H.; Tang, Y., Asymmetric 1,2-Perfluoroalkyl Migration: Easy Access to
Enantioenriched alpha-Hydroxy-alpha-perfluoroalkyl Esters. J. Am. Chem. Soc. 2015, 137 (14), 4626-4629.

70. Yamanaka, T.; Kondoh, A.; Terada, M., Kinetic Resolution of Racemic Amino Alcohols through Intermolecular Acetalization
Catalyzed by a Chiral Bronsted Acid. J. Am. Chem. Soc. 2015, 137 (3), 1048-1051.

71. Das, S.; Liu, L. P.; Zheng, Y. Y.; Alachraf, M. W.; Thiel, W.; De, C. K.; List, B., Nitrated Confined Imidodiphosphates Enable a
Catalytic Asymmetric Oxa-Pictet-Spengler Reaction. J. Am. Chem. Soc. 2016, 138 (30), 9429-9432.

72. Ford, D. D.; Lehnherr, D.; Kennedy, C. R.; Jacobsen, E. N., On- and Off-Cycle Catalyst Cooperativity in Anion-Binding Catalysis. J.
Am. Chem. Soc. 2016, 138 (25), 7860-7863.

73. Liu, L. P,; Kaib, P. S. J.; Tap, A,; List, B., A General Catalytic Asymmetric Prins Cyclization. J. Am. Chem. Soc. 2016, 138 (34),
10822-10825.

74. Susse, L.; Hermeke, J.; Oestreich, M., The Asymmetric Piers Hydrosilylation. J. Am. Chem. Soc. 2016, 138 (22), 6940-6943.

75. Xie, Y. W.; Cheng, G. J.; Lee, S.; Kaib, P. S. J.; Thiel, W.; List, B., Catalytic Asymmetric Vinylogous Prins Cyclization: A Highly
Diastereo- and Enantioselective Entry to Tetrahydrofurans. J. Am. Chem. Soc. 2016, 138 (44), 14538-14541.

76. Zeng, X. P.; Cao, Z. Y.; Wang, X.; Chen, L.; Zhou, F.; Zhu, F.; Wang, C. H.; Zhou, J., Activation of Chiral (Salen)AICI Complex by
Phosphorane for Highly Enantioselective Cyanosilylation of Ketones and Enones. J. Am. Chem. Soc. 2016, 138 (1), 416-425.

77. Zeng, X. P.; Zhou, J.,, Me-2(CH2CI)SiCN: Bifunctional Cyanating Reagent for the Synthesis of Tertiary Alcohols with a
Chloromethyl Ketone Moiety via Ketone Cyanosilylation. J. Am. Chem. Soc. 2016, 138 (28), 8730-8733.

78. Lin, L.; Bai, X. B.; Ye, X. Y.; Zhao, X. W.; Tan, C. H.; Jiang, Z. Y., Organocatalytic Enantioselective Protonation for Photoreduction
of Activated Ketones and Ketimines Induced by Visible Light. Angew. Chem., Int. Ed. 2017, 56 (44), 13842-13846.

79. Wan, M. A;; Sun, S. T; Li, Y. S,; Liu, L., Organocatalytic Redox Deracemization of Cyclic Benzylic Ethers Enabled by An Acetal
Pool Strategy. Angew. Chem., Int. Ed. 2017, 56 (18), 5116-5120.

80. Wu, H.; Wang, Q.; Zhu, J. P., Organocatalytic Enantioselective Acyloin Rearrangement of alpha-Hydroxy Acetals to alpha-Alkoxy
Ketones. Angew. Chem., Int. Ed. 2017, 56 (21), 5858-5861.

81. Zheng, Y.; Tan, Y. Q.; Harms, K.; Marsch, M.; Riedel, R.; Zhang, L. L.; Meggers, E., Octahedral Ruthenium Complex with Exclusive
Metal-Centered Chirality for Highly Effective Asymmetric Catalysis. J. Am. Chem. Soc. 2017, 139 (12), 4322-4325.

82. Wu, H.; Andres, R.; Wang, Q.; Zhu, J. P., Catalytic Enantioselective alpha-Ketol Rearrangement. Angew. Chem., Int. Ed. 2019, 58 (2),
499-503.

83. Wu, H.; Wang, Q.; Zhu, J., Catalytic Enantioselective Benzilic Ester Rearrangement. Angew. Chem., Int. Ed. 2020, 59 (18), 7261-
7265.

84. Diaz-Oviedo, C. D.; Maji, R.; List, B., The Catalytic Asymmetric Intermolecular Prins Reaction. J. Am. Chem. Soc. 2021, 143 (49),
20598-20604.

85. Nam, D. G.; Shim, S. Y.; Jeong, H.-M.; Ryu, D. H., Catalytic Asymmetric Darzens-Type Epoxidation of Diazoesters: Highly
Enantioselective Synthesis of Trisubstituted Epoxides. Angew. Chem., Int. Ed. 2021, 60 (41), 22236-22240.

86. Wang, X.-M.; Zhang, P.; Xu, Q.; Guo, C.-Q.; Zhang, D.-B.; Lu, C.-J.; Liu, R.-R., Enantioselective Synthesis of Nitrogen—Nitrogen
Biaryl Atropisomers via Copper-Catalyzed Friedel-Crafts Alkylation Reaction. J. Am. Chem. Soc. 2021, 143 (37), 15005-15010.

87. Fan, Y.-M,; Yu, L.-J.; Gardiner, M. G.; Coote, M. L.; Sherburn, M. S., Enantioselective oxa-Diels—Alder Sequences of Dendralenes.
Angew. Chem., Int. Ed. 2022, 61 (39), €202204872.

88. Hou, L.; Zhou, Y.; Yu, H.; Zhan, T.; Cao, W.; Feng, X., Enantioselective Radical Addition to Ketones through Lewis Acid-Enabled

Photoredox Catalysis. J. Am. Chem. Soc. 2022, 144 (48), 22140-22149.



89. Li, S.-S.; Sun, S.; Wang, J., Catalytic Asymmetric Homologation of 4-Substituted Cyclohexanones with CF3CHN2: Enantioselective
Synthesis of a-Trifluoromethyl Cycloheptanones. Angew. Chem., Int. Ed. 2022, 61 (6), €202115098.

90. Tan, Z.; Zhu, S.; Liu, Y.; Feng, X., Photoinduced Chemo-, Site- and Stereoselective a-C(sp3)—H Functionalization of Sulfides.
Angew. Chem., Int. Ed. 2022, 61 (29), €202203374.

91. Yu, H.; Zhan, T.; Zhou, Y.; Chen, L.; Liu, X.; Feng, X., Visible-Light-Activated Asymmetric Addition of Hydrocarbons to Pyridine-
Based Ketones. ACS Catalysis 2022, 12 (9), 5136-5144.

92. Liu, L. P.; Kim, H.; Xie, Y. W.; Fares, C.; Kaib, P. S. J.; Goddard, R.; List, B., Catalytic Asymmetric 4+2 -Cycloaddition of Dienes
with Aldehydes. J. Am Chem Soc 2017, 139 (39), 13656-13659.

2.1.4 Mannich Reaction

1. Ishitani, H.; Ueno, M.; Kobayashi, S., Catalytic enantioselective mannich-type reactions using a novel chiral zirconium catalyst. J.
Am. Chem. Soc. 1997, 119 (30), 7153-7154.

2. Ferraris, D.; Young, B.; Cox, C.; Drury, W. J.; Dudding, T.; Lectka, T., Diastereo- and enantioselective alkylation of alpha-imino
esters with enol silanes catalyzed by (R)-Tol-BINAP-CuCIO4 center dot(MeCN)(2). J. Org. Chem. 1998, 63 (18), 6090-6091.

3. Ferraris, D.; Young, B.; Dudding, T.; Lectka, T., Catalytic, enantioselective alkylation of alpha-imino esters using late transition metal
phosphine complexes as catalysts. J. Am. Chem. Soc. 1998, 120 (18), 4548-4549.

4. Ishitani, H.; Kitazawa, T.; Kobayashi, S., Efficient catalytic enantioselective Mannich-type reactions using a zirconium-
bls(blnaphthol)methane complex. Tetrahedron Lett. 1999, 40 (11), 2161-2164.

5. Ishitani, H.; Ueno, M.; Kobayashi, S., Enantioselective mannich-type reactions using a novel chiral zirconium catalyst for the
synthesis of optically active beta- amino acid derivatives. J. Am. Chem. Soc. 2000, 122 (34), 8180-8186.

6. Xue, S.; Yu, S.; Deng, Y. H.; Wulff, W. D., Active site design in a chemzyme: Development of a highly asymmetric and remarkably
temperature-independent catalyst for the imino aldol reaction. Angew. Chem., Int. Ed. 2001, 40 (12), 2271-+.

7. Ferraris, D.; Young, B.; Cox, C.; Dudding, T.; Drury, W. J.; Ryzhkov, L.; Taggi, A. E.; Lectka, T., Catalytic, enantioselective
alkylation of alpha-amino esters: The synthesis of nonnatural alpha-amino acnd derivatives. J. Am. Chem. Soc. 2002, 124 (1), 67-77.

8. Ueno, M.; Ishitani, H.; Kobayashi, S., Air-stable, storable, and highly selective chiral Lewis acid catalyst. Org. Lett. 2002, 4 (20),
3395-3397.

9. Wenzel, A. G.; Jacobsen, E. N., Asymmetric catalytic Mannich reactions catalyzed by urea derivatives: Enantioselective synthesis of
beta-aryl-beta-amino acids. J. Am. Chem. Soc. 2002, 124 (44), 12964-12965.

10. Jaber, N.; Carree, F.; Fiaud, J. C.; Collin, J., A new enantioselective Mannich-type reaction catalyzed by bis- binaphthoxy iodo
samarium. Tetrahedron-Asymmetry 2003, 14 (14), 2067-2071.

11. Kobayashi, S.; Matsubara, R.; Nakamura, Y.; Kitagawa, H.; Sugiura, M., Catalytic, asymmetric Mannich-type reactions of N-

acylimino esters: Reactivity, diastereo- and enantioselectivity, and application to synthesis of N-acylated amino acid derivatives. J. Am. Chem.
Soc. 2003, 125 (9), 2507-2515.

12. Nakamura, Y.; Matsubara, R.; Kiyohara, H.; Kobayashi, S., Catalytic, asymmetric Mannich-type reactions of alpha-imino esters
bearing readily removable substituents on nitrogen. Org. Lett. 2003, 5 (14), 2481-2484.

13. Taggi, A. E.; Hafez, A. M.; Lectka, T., alpha-imino esters: Versatile substrates for the catalytic, asymmetric synthesis of alpha- and
beta-amino acids and beta- lactams. Acc. Chem. Res. 2003, 36 (1), 10-19.

14. Akiyama, T.; Itoh, J.; Yokota, K.; Fuchibe, K., Enantioselective Mannich-Type Reaction Catalyzed by a Chiral Bronsted Acid.
Angew. Chem., Int. Ed. 2004, 43, 1566-1568.

15. Josephsohn, N. S.; Snapper, M. L.; Hoveyda, A. H., Ag-catalyzed asymmetric Mannich reactions of enol ethers with aryl, alkyl,
alkenyl, and alkynyl imines. J. Am. Chem. Soc. 2004, 126 (12), 3734-3735.

16. Kobayashi, S.; Kiyohara, H.; Nakamura, Y.; Matsubara, R., Catalytic asymmetric synthesis of alpha-amino phosphonates using
enantioselective carbon-carbon bond-forming reactions. J. Am. Chem. Soc. 2004, 126 (21), 6558-6559.

17. Matsubara, R.; Nakamura, Y.; Kobayashi, S., Copper(l1)-Catalyzed Highly Enantioselective Addition of Enamides to Imines: The Use
of Enamides as Nucleophiles in Asymmetric Catalysis. Angew. Chem., Int. Ed. 2004, 43, 1679-1681.

18. Uraguchi, D.; Terada, M., Chiral Bronsted acid-catalyzed direct Mannich reactions via electrophilic activation. J. Am. Chem. Soc.
2004, 126 (17), 5356-5357.

19. Josephsohn, N. S.; Carswell, E. L.; Snapper, M. L.; Hoveyda, A. H., Practical and highly enantioselective synthesis of beta-alkynyl-

beta-amino esters through Ag-catalyzed asymmetric Mannich reactions of silylketene acetals and alkynyl imines. Org. Lett. 2005, 7 (13), 2711-
2713.

20. Kobayashi, S.; Arai, K.; Shimizu, H.; lhori, Y.; Ishitani, H.; Yamashita, Y., A novel dinuclear chiral niobium complex for Lewis acid
catalyzed enantioselective reactions: Design of a tridentate ligand and elucidation of the catalyst structure. Angew. Chem., Int. Ed. 2005, 44 (5),
761-764.

21. Carswell, E. L.; Snapper, M. L.; Hoveyda, A. H., A highly efficient and practical method for catalytic asymmetric vinylogous
Mannich (AVM) reactions. Angew. Chem., Int. Ed. 2006, 45 (43), 7230-7233.

22. Pan, S. C.; List, B., Catalytic asymmetric three-component acyl-Strecker reaction. Org. Lett. 2007, 9 (6), 1149-1151.



23. Suto, Y.; Kanai, M.; Shibasaki, M., Catalytic enantioselective Mannich-type reactions of ketoimines. J. Am. Chem. Soc. 2007, 129 (3),
500-501.

24. Yamanaka, M.; Itoh, J.; Fuchibe, K.; Akiyama, T., Chiral bronsted acid catalyzed enantioselective Mannich-type reaction. J. Am.
Chem. Soc. 2007, 129 (21), 6756-6764.

25. Baudequin, C.; Zamfir, A.; Tsogoeva, S. B., Highly enantioselective organocatalytic formation of a quaternary carbon center via chiral
Bronsted acid catalyzed self-coupling of enamides. Chem. Comm. 2008, (38), 4637-4639.

26. Giera, D. S.; Sickert, M.; Schneider, C., Bronsted acid-catalyzed, enantioselective, vinylogous Mannich reaction of vinylketene silyl
N,O-acetals. Org. Lett. 2008, 10 (19), 4259-4262.

27. Zhang, Y.; Liu, Y. K,; Kang, T. R.; Hu, Z. K.; Chen, Y. C., Organocatalytic enantioselective Mannich-type reaction of phosphorus
ylides: Synthesis of chiral N-Boc-beta-amino-alpha-methylene carboxylic esters. J. Am. Chem. Soc. 2008, 130 (8), 2456-2457.

28. Dagousset, G.; Drouet, F.; Masson, G.; Zhu, J. P., Chiral Bronsted Acid-Catalyzed Enantioselective Multicomponent Mannich
Reaction: Synthesis of anti-1,3-Diamines Using Enecarbamates as Nucleophiles. Org. Lett. 2009, 11 (23), 5546-5549.

29. Fu, X.; Loh, W. T.; Zhang, Y.; Chen, T.; Ma, T.; Liu, H. J.; Wang, J. M.; Tan, C. H., Chiral Guanidinium Salt Catalyzed
Enantioselective Phospha-Mannich Reactions. Angew. Chem., Int. Ed. 2009, 48 (40), 7387-7390.

30. Desai, A. A.; Wulff, W. D., Controlled Diastereo- and Enantioselection in a Catalytic Asymmetric Aziridination. J. Am. Chem. Soc.
2010, 132 (38), 13100-13103.

31. Hatano, M.; Moriyama, K.; Maki, T.; Ishihara, K., Which Is the Actual Catalyst: Chiral Phosphoric Acid or Chiral Calcium
Phosphate? Angew. Chem., Int. Ed. 2010, 49 (22), 3823-3826.

32. Huang, L.; Wulf, W. D., Catalytic Asymmetric Synthesis of Trisubstituted Aziridines. J. Am. Chem. Soc. 2011, 133 (23), 8892-8895.
33. Larson, S. E.; Li, G. L.; Rowland, G. B.; Junge, D.; Huang, R. C.; Woodcock, H. L.; Antilla, J. C., Catalytic Asymmetric Aza-Darzens
Reaction with a Vaulted Biphenanthrol Magnesium Phosphate Salt. Org. Lett. 2011, 13 (9), 2188-2191.

34. Wang, Q. G.; Leutzsch, M.; van Gemmeren, M.; List, B., Disulfoninnide-Catalyzed Asymmetric Synthesis of beta(3)-Amino Esters
Directly from N-Boc-Amino Sulfones. J. Am. Chem. Soc. 2013, 135 (41), 15334-15337.

35. Abels, F.; Lindemann, C.; Schneider, C., A General Strategy for the Catalytic, Highly Enantio- and Diastereoselective Synthesis of
Indolizidine-Based Alkaloids. Chem. Eur. J. 2014, 20 (7), 1964-1979.

36. Wang, Q.; van Gemmeren, M.; List, B., Asymmetric Disulfonimide-Catalyzed Synthesis of delta-Amino-beta-Ketoester Derivatives
by Vinylogous Mukaiyama-Mannich Reactions. Angew. Chem., Int. Ed. 2014, 53 (49), 13592-13595.

37. Wang, Y. C.; Mo, M. J.;; Zhu, K. X.; Zheng, C.; Zhang, H. B.; Wang, W.; Shao, Z. H., Asymmetric synthesis of syn-propargylamines
and unsaturated beta-amino acids under Bronsted base catalysis. Nature Communications 2015, 6.

38. Zhao, J.; Fang, B.; Luo, W.; Hao, X.; Liu, X.; Lin, L.; Feng, X., Enantioselective Construction of Vicinal Tetrasubstituted
Stereocenters by the Mannich Reaction of Silyl Ketene Imines with Isatin-Derived Ketimines. Angew. Chem., Int. Ed. 2015, 54 (1), 241-244.

39. Gheewala, C. D.; Collins, B. E.; Lambert, T. H., An aromatic ion platform for enantioselective Bronsted acid catalysis. Science 2016,
351 (6276), 961-965.

40. Zhou, F. T.; Yamamoto, H., A Powerful Chiral Phosphoric Acid Catalyst for Enantioselective Mukaiyama-Mannich Reactions.
Angew. Chem., Int. Ed. 2016, 55 (31), 8970-8974.

41. Grossmann, O.; Maji, R.; Aukland, M. H.; Lee, S.; List, B., Catalytic Asymmetric Additions of Enol Silanes to In Situ Generated

Cyclic, Aliphatic N-Acyliminium lons. Angew. Chem., Int. Ed. 2022, 61 (9), €202115036.

2.1.5 Other Nucleophiles for Imine Addition

1. Sigman, M. S.; Jacobsen, E. N., Schiff base catalysts for the asymmetric Strecker reaction identified and optimized from parallel
synthetic libraries. J. Am. Chem. Soc. 1998, 120 (19), 4901-4902.

2. Yao, S. L.; Fang, X. M.; Jorgensen, K. A., Catalytic enantioselective ene reactions of imines: a simple approach for the formation of
optically active alpha-amino acids. Chem. Comm. 1998 (22), 2547-2548.

3. Fang, X. M.; Johannsen, M.; Yao, S. L.; Gathergood, N.; Hazell, R. G.; Jorgensen, K. A., Catalytic approach for the formation of
optically active allyl alpha-amino acids by addition of allylic metal compounds to alpha-imino esters. J. Org. Chem. 1999, 64 (13), 4844-4849.

4. Saaby, S.; Fang, X. M.; Gathergood, N.; Jorgensen, K. A., Formation of optically active aromatic alpha-amino acids by catalytic
enantioselective addition of imines to aromatic compounds. Angew. Chem., Int. Ed. 2000, 39 (22), 4114-4116.

5. Vachal, P.; Jacobsen, E. N., Enantioselective catalytic addition of HCN to ketoimines. Catalytic synthesis of quaternary amino acids.
Org. Lett. 2000, 2 (6), 867-870.

6. Gastner, T.; Ishitani, H.; Akiyama, R.; Kobayashi, S., Highly enantioselective allylation of imines with a chiral zirconium catalyst.
Angew. Chem., Int. Ed. 2001, 40 (10) 1896-1898.

7. Kagoshima, H.; Uzawa, T.; Akiyama, T., Catalytic, enantioselective propargyl- and allenylation reactions of alpha-imino ester. Chem.
Lett. 2002, (3), 298-299.

8. Saaby, S.; Bayon, P.; Aburel, P. S.; Jorgensen, K. A., Optically active aromatic and heteroaromatic alpha-amino acids by a one-pot
catalytic enantioselective addition of aromatic and heteroaromatic C-H bonds to alpha-imino esters. J. Org. Chem. 2002, 67 (12), 4352-4361.

9. Vachal, P.; Jacobsen, E. N., Structure-based analysis and optimization of a highly enantioselective catalyst for the Strecker reaction. J.

Am. Chem. Soc. 2002, 124 (34), 10012-10014.



10. Akiyama, T.; Daidouji, K.; Fuchibe, K., Cu(l)-catalyzed enantioselective 2+2 cycloaddition of 1- methoxyallenylsilane with alpha-
imino ester: Chiral synthesis of alpha,beta-unsaturated acylsilanes. Org. Lett. 2003, 5 (20), 3691-3693.

11. Timen, A. S.; Somfai, P., Investigation of Lewis acid-catalyzed asymmetric aza-Diels- Alder reactions of 2H-azirines. J. Org. Chem.
2003, 68 (26), 9958-9963.

12. Joly, G. D.; Jacobsen, E. N., Thiourea-catalyzed enantioselective hydrophosphonylation of imines: Practical access to
enantiomerically enriched alpha-amino phosphonic acids. J. Am. Chem. Soc. 2004, 126 (13), 4102-4103.

13. Mancheno, O. G.; Arrayas, R. G.; Carretero, J. C., Chiral copper complexes of phosphino sulfenyl ferrocenes as efficient catalysts for
enantioselective formal Aza Diels-Alder reactions of N-sulfonyl Imines. J. Am. Chem. Soc. 2004, 126 (2), 456-457.

14. Taylor, M. S.; Jacobsen, E. N., Highly enantioselective catalytic acyl-Pictet-Spengler reactions. J. Am. Chem. Soc. 2004, 126 (34),
10558-10559.

15. Uraguchi, D.; Sorimachi, K.; Terada, M., Organocatalytic asymmetric aza-Friedel-Crafts alkylation of furan. J. Am. Chem. Soc. 2004,
126 (38), 11804-11805.

16. Adolfsson, H., Organocatalytic hydride transfers: A new concept in asymmetric hydrogenations. Angew. Chem., Int. Ed. 2005, 44
(22), 3340-3342.

17. Akiyama, T.; Morita, H.; Itoh, J.; Fuchibe, K., Chiral Bronsted acid catalyzed enantioselective hydrophosphonylation of imines:
Asymmetric synthesis of alpha-amino phosphonates. Org. Lett. 2005, 7 (13), 2583-2585.

18. Hoffmann, S.; Seayad, A. M.; List, B., A powerful bronsted acid catalyst for the organocatalytic asymmetric transfer hydrogenation of
imines. Angew. Chem., Int. Ed. 2005, 44 (45), 7424-7427.

19. Huang, Y. J,; Yang, F. Y.; Zhu, C. J., Highly enantioseletive biginelli reaction using a new chiral ytterbium catalyst: Asymmetric
synthesis of dihydropyrimidines. J. Am. Chem. Soc. 2005, 127 (47), 16386-16387.

20. Hoffmann, S.; Nicoletti, M.; List, B., Catalytic asymmetric reductive amination of aldehydes via dynamic kinetic resolution. J. Am.
Chem. Soc. 2006, 128 (40), 13074-13075.

21. Itoh, T.; Miyazaki, M.; Fukuoka, H.; Nagata, K.; Ohsawa, A., Formal total synthesis of (-)-emetine using catalytic asymmetric
allylation of cyclic imines as a key step. Org. Lett. 2006, 8 (7), 1295-1297.

22. Kiyohara, H.; Nakamura, Y.; Matsubara, R.; Kobayashi, S., Enantiomerically enriched allylglycine derivatives through the catalytic
asymmetric allylation of iminoesters and iminophosphonates with allylsilanes. Angew. Chem., Int. Ed. 2006, 45 (10), 1615-1617.

23. Storer, R. I.; Carrera, D. E.; Ni, Y.; MacMillan, D. W. C., Enantioselective organocatalytic reductive amination. J. Am. Chem. Soc.
2006, 128 (1), 84-86.

24. Li, G. L.; Liang, Y. X.; Antilla, J. C., A vaulted biaryl phosphoric acid-catalyzed reduction of alpha-imino esters: The highly
enantioselective preparation of alpha-amino esters. J. Am. Chem. Soc. 2007, 129 (18), 5830-+.

25. Malkov, A. V.; Stoncius, S.; Kocovsky, P., Enantioselective synthesis of 1,2-diarylaziridines by the organocatalytic reductive
amination of alpha-chloroketones. Angew. Chem., Int. Ed. 2007, 46 (20), 3722-3724.

26. Negru, M.; Schollmeyer, D.; Kunz, H., Enantioselective Strecker reaction catalyzed by an organocatalyst lacking a hydrogen-bond-
donor function. Angew. Chem., Int. Ed. 2007, 46 (48), 9339-9341.

27. Newman, C. A.; Antilla, J. C.; Chen, P.; Predeus, A. V.; Fielding, L.; Wulff, W. D., Regulation of orthogonal functions in a dual

catalyst system. Subservient role of a nonchiral lewis acid in an asymmetric catalytic heteroatom diels-alder reaction. J. Am. Chem. Soc. 2007,
129 (23), 7216-+.

28. Raheem, I. T.; Thiara, P. S.; Peterson, E. A.; Jacobsen, E. N., Enantioselective pictet-spengler-type cyclizations of hydroxylactams: H-
bond donor catalysis by anion binding. J. Am. Chem. Soc. 2007, 129 (44), 13404-+.

29. Terada, M.; Machioka, K.; Sorimachi, K., Chiral bronsted acid-catalyzed tandem aza-ene type reaction/cyclization cascade for a one-
pot entry to enantioenriched piperidines. J. Am. Chem. Soc. 2007, 129 (34), 10336-+.

30. Wanner, M. J.; van der Haas, R. N. S.; de Cuba, K. R.; van Maarseveen, J. H.; Hiemstra, H., Catalytic asymmetric Pictet-Spengler
reactions via sulfenyliminium ions. Angew. Chem., Int. Ed. 2007, 46 (39), 7485-7487.

31. Alonso, |.; Esquivias, J.; Gomez-Arrayas, R.; Carretero, J. C., Understanding the behavior of N-tosyl and N-2-pyridylsulfonyl Imines
in Cu-1l-Catalyzed aza-friedel-crafts reactions. J. Org. Chem. 2008, 73 (16), 6401-6404.

32. Cheng, X.; Goddard, R.; Buth, G.; List, B., Direct catalytic asymmetric three-component Kabachnik-Fields reaction. Angew. Chem.,
Int. Ed. 2008, 47 (27), 5079-5081.

33. Cheng, X.; Vellalath, S.; Goddard, R.; List, B., Direct Catalytic Asymmetric Synthesis of Cyclic Aminals from Aldehydes. J. Am.
Chem. Soc. 2008, 130 (47), 15786-+.

34. Enders, D.; Narine, A. A.; Toulgoat, F.; Bisschops, T., Asymmetric Bronsted acid catalyzed isoindoline synthesis: Enhancement of
enantiomeric ratio by stereoablative kinetic resolution. Angew. Chem., Int. Ed. 2008, 47 (30), 5661-5665.

35. Hashimoto, T.; Hirose, M.; Maruoka, K., Asymmetric imino aza-enamine reaction catalyzed by axially chiral dicarboxylic acid: Use
of arylaldehyde N,N-dialkylhydrazones as acyl anion equivalent. J. Am. Chem. Soc. 2008, 130 (24), 7556-+.

36. Kang, Q.; Zheng, X. H.; You, S. L., Highly enantioselective Friedel-Crafts reaction of 4,7-dihydroindoles with imines by chiral
phosphoric acids: Facile access to 2-indolyl methanamine derivatives. Chem. Eur. J. 2008, 14 (12), 3539-3542.

37. Li, G. L.; Fronczek, F. R.; Antilla, J. C., Catalytic asymmetric addition of alcohols to imines: Enantioselective preparation of chiral
N,O-aminals. J. Am. Chem. Soc. 2008, 130 (37), 12216-+.

38. Raheem, I. T.; Thiara, P. S.; Jacobsen, E. N., Regio- and enantioselective catalytic cyclization of pyrroles onto N-acyliminium ions.
Org. Lett. 2008, 10 (8), 1577-1580.

39. Rueping, M.; Antonchick, A. P., Bronsted-acid-catalyzed activation of nitroalkanes: A direct enantioselective aza-Henry reaction.
Org. Lett. 2008, 10 (9), 1731-1734.

40. Rueping, M.; Antonchick, A. P., A highly enantioselective Bronsted acid catalyzed reaction cascade. Angew. Chem., Int. Ed. 2008, 47
(31), 5836-5838.

41. Shang, D. J.; Xin, J. G.; Liu, Y. L.; Zhou, X.; Liu, X. H.; Feng, X. M., Enantioselective aza-Diels-Alder reaction of aldimines with
"Danishefsky-Type Diene" catalyzed by chiral scandium(I11)-N,N '-dioxide complexes. J. Org. Chem. 2008, 73 (2), 630-637.

42. Sickert, M.; Schneider, C., The enantioselective, Bronsted acid catalyzed, vinylogous Mannich reaction. Angew. Chem., Int. Ed. 2008,
47 (19), 3631-3634.

43. Simon, L.; Goodman, J. M., Theoretical study of the mechanism of Hantzsch ester hydrogenation of imines catalyzed by chiral

BINOL-phosphoric acids. J. Am. Chem. Soc. 2008, 130 (27), 8741-8747.



44, Zhang, Y.; Lu, Z. J.; Desai, A.; Wulff, W. D., Mapping the Active Site in a Chemzyme: Diversity in the N-Substituent in the Catalytic
Asymmetric Aziridination of Imines. Org. Lett. 2008, 10 (23), 5429-5432.

45. Akiyama, T.; Suzuki, T.; Mori, K., Enantioselective Aza-Darzens Reaction Catalyzed by A Chiral Phosphoric Acid. Org. Lett. 2009,
11 (11), 2445-2447.

46. Han, Z. Y.; Xiao, H.; Chen, X. H.; Gong, L. Z., Consecutive Intramolecular Hydroamination/Asymmetric Transfer Hydrogenation
under Relay Catalysis of an Achiral Gold Complex/Chiral Bronsted Acid Binary System. J. Am. Chem. Soc. 2009, 131 (26), 9182-+.

47. Hu, G.; Huang, L.; Huang, R. H.; Wulff, W. D., Evidence for a Boroxinate Based Bronsted Acid Derivative of VAPOL as the Active
Catalyst in the Catalytic Asymmetric Aziridination Reaction. J. Am. Chem. Soc. 2009, 131 (43), 15615-+.

48. Jones, C. R.; Pantos, G. D.; Morrison, A. J.; Smith, M. D., Plagiarizing Proteins: Enhancing Efficiency in Asymmetric Hydrogen-
Bonding Catalysis through Positive Cooperativity. Angew. Chem., Int. Ed. 2009, 48 (40), 7391-7394.

49, Klausen, R. S.; Jacobsen, E. N., Weak Bronsted Acid-Thiourea Co-catalysis: Enantioselective, Catalytic Protio-Pictet-Spengler
Reactions. Org. Lett. 2009, 11 (4), 887-890.

50. Li, N.; Chen, X. H.; Song, J.; Luo, S. W.; Fan, W.; Gong, L. Z., Highly Enantioselective Organocatalytic Biginelli and Biginelli-Like

Condensations: Reversal of the Stereochemistry by Tuning the 3,3 '-Disubstituents of Phosphoric Acids. J. Am. Chem. Soc. 2009, 131 (42),
15301-15310.

51. Liu, X. Y.; Che, C. M., Highly Enantioselective Synthesis of Chiral Secondary Amines by Gold(l)/Chiral Bronsted Acid Catalyzed
Tandem Intermolecular Hydroamination and Transfer Hydrogenation Reactions. Org. Lett. 2009, 11 (18), 4204-4207.

52. Marcelli, T.; Hammar, P.; Himo, F., Origin of Enantioselectivity in the Organocatalytic Reductive Amination of alpha-Branched
Aldehydes. Adv. Synth. Catal. 2009, 351 (4), 525-529.

53. Muratore, M. E.; Holloway, C. A; Pilling, A. W.; Storer, R. |.; Trevitt, G.; Dixon, D. J., Enantioselective Bronsted Acid-Catalyzed N-
Acyliminium Cyclization Cascades. J. Am. Chem. Soc. 2009, 131 (31), 10796-+.

54. Peterson, E. A.; Jacobsen, E. N., Enantioselective, Thiourea-Catalyzed Intermolecular Addition of Indoles to Cyclic N-Acyl Iminium
lons. Angew. Chem., Int. Ed. 2009, 48 (34), 6328-6331.

55. Rueping, M.; Antonchick, A. P.; Sugiono, E.; Grenader, K., Asymmetric Bronsted Acid Catalysis: Catalytic Enantioselective
Synthesis of Highly Biologically Active Dihydroquinazolinones. Angew. Chem., Int. Ed. 2009, 48 (5), 908-910.

56. Schrader, W.; Handayani, P. P.; Zhou, J.; List, B., Characterization of Key Intermediates in a Complex Organocatalytic Cascade
Reaction Using Mass Spectrometry. Angew. Chem., Int. Ed. 2009, 48 (8), 1463-1466.

57. Terada, M.; Toda, Y., Double Bond Isomerization/Enantioselective Aza-Petasis-Ferrier Rearrangement Sequence as an Efficient Entry
to Anti- and Enantioenriched beta-Amino Aldehydes. J. Am. Chem. Soc. 2009, 131 (18), 6354-+.

58. Yue, T.; Wang, M. X.; Wang, D. X.; Masson, G.; Zhu, J. P., Bronsted Acid Catalyzed Enantioselective Three-Component Reaction
Involving the alpha Addition of Isocyanides to Imines. Angew. Chem., Int. Ed. 2009, 48 (36), 6717-6721.

59. Zhu, C.; Akiyama, T., Benzothiazoline: Highly Efficient Reducing Agent for the Enantioselective Organocatalytic Transfer
Hydrogenation of Ketimines. Org. Lett. 2009, 11 (18), 4180-4183.

60. Holloway, C. A.; Muratore, M. E.; Storer, R. |.; Dixon, D. J., Direct Enantioselective Bronsted Acid Catalyzed N-Acyliminium
Cyclization Cascades of Tryptamines and Ketoacids. Org. Lett. 2010, 12 (21), 4720-4723.

61. Li, G. L.; Kaplan, M. J.; Woijtas, L.; Antilla, J. C., Chiral Phosphoric Acid Catalyzed Addition of Dihydropyrans to N-Acyl Imines:

Stereocontrolled Access to Enantioenriched Spirocyclic Oxazoletetrahydropyrans with Three Contiguous Stereocenters. Org. Lett. 2010, 12 (9),
1960-1963.

62. Rueping, M.; Brinkmann, C.; Antonchick, A. P.; Atodiresei, |., Asymmetric Synthesis of Indolines by Catalytic Enantioselective
Reduction of 3H-Indoles. Org. Lett. 2010, 12 (20), 4604-4607.

63. Rueping, M.; Stoeckel, M.; Sugiono, E.; Theissmann, T., Asymmetric metal-free synthesis of fluoroquinolones by organocatalytic
hydrogenation. Tetrahedron 2010, 66 (33), 6565-6568.

64. Rueping, M.; Sugiono, E.; Schoepke, F. R., Thieme Chemistry Journal Awardees - Where Are They Now? Asymmetric Bronsted Acid
Catalyzed Transfer Hydrogenations. Synlett 2010, (6), 852-865.

65. Rueping, M.; Theissmann, T., Asymmetric Bronsted acid catalysis in aqueous solution. Chemical Science 2010, 1 (4), 473-476.

66. Wakchaure, V. N.; Zhou, J. A.; Hoffmann, S.; List, B., Catalytic Asymmetric Reductive Amination of alpha-Branched Ketones.
Angew. Chem., Int. Ed. 2010, 49 (27), 4612-4614.

67. Fleischmann, M.; Drettwan, D.; Sugiono, E.; Rueping, M.; Gschwind, R. M., Bronsted Acid Catalysis: Hydrogen Bonding versus lon
Pairing in Imine Activation. Angew. Chem., Int. Ed. 2011, 50 (28), 6364-6369.

68. Hashimoto, T.; Nakatsu, H.; Yamamoto, K.; Maruoka, K., Chiral Bronsted Acid-Catalyzed Asymmetric Trisubstituted Aziridine
Synthesis Using alpha-Diazoacyl Oxazolidinones. J. Am. Chem. Soc. 2011, 133 (25), 9730-9733.

69. Henseler, A.; Kato, M.; Mori, K.; Akiyama, T., Chiral Phosphoric Acid Catalyzed Transfer Hydrogenation: Facile Synthetic Access to
Highly Optically Active Trifluoromethylated Amines. Angew. Chem., Int. Ed. 2011, 50 (35), 8180-8183.

70. Lee, Y.; Klausen, R. S.; Jacobsen, E. N., Thiourea-Catalyzed Enantioselective Iso-Pictet-Spengler Reactions. Org. Lett. 2011, 13 (20),
5564-5567.

71. Rueping, M.; Raja, S.; Nunez, A., Asymmetric Bronsted Acid-Catalyzed Friedel-Crafts Reactions of Indoles with Cyclic Imines -
Efficient Generation of Nitrogen-Substituted Quaternary Carbon Centers. Adv. Synth. Catal. 2011, 353 (4), 563-568.

72. Terada, M.; Kanomata, K., Metal-Free Chiral Phosphoric Acid or Chiral Metal Phosphate as Active Catalyst in the Activation of N-
Acyl Aldimines. Synlett 2011, (9), 1255-1258.

73. Dagousset, G.; Retailleau, P.; Masson, G.; Zhu, J. P., Chiral Phosphoric Acid-Catalyzed Enantioselective Three-Component Povarov

Reaction Using Cyclic Enethioureas as Dienophiles: Stereocontrolled Access to Enantioenriched Hexahydropyrrologuinolines. Chem. Eur. J.
2012, 18 (19), 5869-5873.

74. Hashimoto, T.; Kimura, H.; Kawamata, Y.; Maruoka, K., A Catalytic Asymmetric Ugi-type Reaction With Acyclic Azomethine
Imines. Angew. Chem., Int. Ed. 2012, 51 (29), 7279-7281.

75. Ren, L.; Lei, T.; Ye, J. X,; Gong, L. Z., Step-Economical Synthesis of Tetrahydroquinolines by Asymmetric Relay Catalytic
Friedlander Condensation/Transfer Hydrogenation. Angew. Chem., Int. Ed. 2012, 51 (3), 771-774.

76. Su, Y. P.; Bouma, M. J.; Alcaraz, L.; Stocks, M.; Furber, M.; Masson, G.; Zhu, J. P., Organocatalytic Enantioselective One-Pot Four-
Component Ugi-Type Multicomponent Reaction for the Synthesis of Epoxy-tetrahydropyrrolo 3,4-b pyridin-5-ones. Chem. Eur. J. 2012, 18 (40),
12624-12627.



77. Gandhi, S.; List, B., Catalytic Asymmetric Three-Component Synthesis of Homoallylic Amines. Angew. Chem., Int. Ed. 2013, 52 (9),
2573-2576.

78. Neel, A. J.; Hehn, J. P.; Tripet, P. F.; Toste, F. D., Asymmetric Cross-Dehydrogenative Coupling Enabled by the Design and
Application of Chiral Triazole-Containing Phosphoric Acids. J. Am. Chem. Soc. 2013, 135 (38), 14044-14047.

79. Schafer, A. G.; Wieting, J. M.; Fisher, T. J.; Mattson, A. E., Chiral Silanediols in Anion-Binding Catalysis. Angew. Chem., Int. Ed.
2013, 52 (43), 11321-11324.

80. Zhao, J. N.; Liu, X. H.; Luo, W. W.; Xie, M. S,; Lin, L. L.; Feng, X. M., Asymmetric Synthesis of beta-Amino Nitriles through a Sc-
I11-Catalyzed Three-Component Mannich Reaction of Silyl Ketene Imines. Angew. Chem., Int. Ed. 2013, 52 (12), 3473-3477.

81. Bergonzini, G.; Schindler, C. S.; Wallentin, C. J.; Jacobsen, E. N.; Stephenson, C. R. J., Photoredox activation and anion binding
catalysis in the dual catalytic enantioselective synthesis of bamino esters. Chemical Science 2014, 5 (1), 112-116.

82. Cheng, D.-J.;; Yan, L.; Tian, S.-K.; Wu, M.-Y; Wang, L.-X,; Fan, Z.-L.; Zheng, S.-C.; Liu, X.-Y.; Tan, B., Highly Enantioselective
Kinetic Resolution of Axially Chiral BINAM Derivatives Catalyzed by a Bronsted Acid. Angew. Chem., Int. Ed. 2014, 53 (14), 3684-3687.

83. Yu, P.; Lin, J.-S.; Li, L.; Zheng, S.-C.; Xiong, Y.-P.; Zhao, L.-J.; Tan, B.; Liu, X.-Y., Enantioselective C-H Bond Functionalization
Triggered by Radical Trifluoromethylation of Unactivated Alkene. Angew. Chem., Int. Ed. 2014, 53 (44), 11890-11894.

84. Zhao, W.; Huang, L.; Guan, Y.; Wulff, W. D., Three- Component Asymmetric Catalytic Ugi Reaction- Concinnity from Diversity by
Substrate- Mediated Catalyst Assembly. Angew. Chem., Int. Ed. 2014, 53 (13), 3436-3441.

85. Liu, R.R.; Ye, S. C,; Lu, C. J;; Zhuang, G. L.; Gao, J. R; Jia, Y. X., Dual Catalysis for the Redox Annulation of Nitroalkynes with
Indoles: Enantioselective Construction of Indolin-3-ones Bearing Quaternary Stereocenters. Angew. Chem., Int. Ed. 2015, 54 (38), 11205-11208.
86. Yu, J.; Jiang, H. J.; Zhou, Y.; Luo, S. W.; Gong, L. Z., Sodium Salts of Anionic Chiral Cobalt(I11) Complexes as Catalysts of the
Enantioselective Povarov Reaction. Angew. Chem., Int. Ed. 2015, 54 (38), 11209-11213.

87. Zheng, H. F.; Liu, X. H.; Xu, C. R; Xia, Y.; Lin, L. L.; Feng, X. M., Regio- and Enantioselective Aza-Diels-Alder Reactions of 3-
Vinylindoles: A Concise Synthesis of the Antimalarial Spiroindolone NITD609. Angew. Chem., Int. Ed. 2015, 54 (37), 10958-10962.

88. Wakchaure, V. N.; List, B., Catalytic Asymmetric Reductive Condensation of N-H Imines: Synthesis of C-2-Symmetric Secondary
Amines. Angew. Chem., Int. Ed. 2016, 55 (51), 15775-15778.

89. Xu, X. M.; Zhao, L.; Zhu, J. P.; Wang, M. X., Catalytic Asymmetric Tandem Reaction of Tertiary Enamides: Expeditious Synthesis of
Pyrrolo 2,1-a isoquinoline Alkaloid Derivatives. Angew. Chem., Int. Ed. 2016, 55 (11), 3799-3803.

90. Adams, M. R.; Tien, C. H.; McDonald, R.; Speed, A. W. H., Asymmetric Imine Hydroboration Catalyzed by Chiral
Diazaphospholenes. Angew. Chem., Int. Ed. 2017, 56 (52), 16660-16663.

91. Hu, G.; Gupta, A. K.; Huang, L.; Zhao, W. J.; Yin, X. P.; Osminski, W. E. G.; Huang, R. H.; Wulif, W. D.; Izzo, J. A.; Vetticatt, M. J.,
Pyro-Borates, Spiro-Borates, and Boroxinates of BINOL-Assembly, Structures, and Reactivity. J. Am. Chem. Soc. 2017, 139 (30), 10267-10285.
92. Liu, R. R.;; Hu, J. P,; Hong, J. J;; Lu, C. J.; Gao, J. R.; Jia, Y. X., Enantioselective 2+2 cycloaddition of N-allenamides with cyclic N-
sulfonylketimines: access to polysubstituted azetidines bearing quaternary stereocenters. Chemical Science 2017, 8 (4), 2811-2815.

93. Wang, S. G.; Xia, Z. L.; Xu, R. Q.; Liu, X. J.; Zheng, C.; You, S. L., Construction of Chiral Tetrahydro-beta-Carbolines: Asymmetric
Pictet-Spengler Reaction of Indolyl Dihydropyridines. Angew. Chem., Int. Ed. 2017, 56 (26), 7440-7443.

94. Yu, Y. Y.; Li,J. W,; Jiang, L.; Zhang, J. R.; Zu, L. S., Catalytic Enantioselective Aza-pinacol Rearrangement. Angew. Chem., Int. Ed.
2017, 56 (31), 9217-9221.

95. Bendelsmith, A. J.; Kim, S. C.; Wasa, M.; Roche, S. P.; Jacobsen, E. N., Enantioselective Synthesis of alpha-Allyl Amino Esters via
Hydrogen-Bond-Donor Catalysis. J. Am. Chem. Soc. 2019, 141 (29), 11414-11419.

96. Das, S.; Mitschke, B.; De, C. K.; Harden, I.; Bistoni, G.; List, B., Harnessing the ambiphilicity of silyl nitronates in a catalytic
asymmetric approach to aliphatic B3-amino acids. Nature Catalysis 2021, 4 (12), 1043-1049.

97. Lynch-Colameta, T.; Greta, S.; Snyder, S. A., Synthesis of aza-quaternary centers via Pictet-Spengler reactions of ketonitrones.
Chemical Science 2021, 12 (17), 6181-6187.

98. Ronchi, E.; Paradine, S. M.; Jacobsen, E. N., Enantioselective, Catalytic Multicomponent Synthesis of Homoallylic Amines Enabled
by Hydrogen-Bonding and Dispersive Interactions. J. Am. Chem. Soc. 2021, 143 (19), 7272-7278.

99. Scharf, M. J.; List, B., A Catalytic Asymmetric Pictet-Spengler Platform as a Biomimetic Diversification Strategy toward Naturally
Occurring Alkaloids. J. Am. Chem. Soc. 2022, 144 (34), 15451-15456.

100. Wang, L.; Gao, F.; Zhang, X.; Peng, T.; Xu, Y.; Wang, R.; Yang, D., Concerted Enantioselective [2+2] Cycloaddition Reaction of

Imines Mediated by a Magnesium Catalyst. J. Am. Chem. Soc. 2023, 145 (1), 610-625.

2.1.6 Others
1. Enders, D.; Reinhold, U., Asymmetric synthesis of amines by nucleophilic 1,2-addition of organometallic reagents to the CN-double
bond. Tetrahedron-Asymmetry 1997, 8 (12), 1895-1946.
2. Kobayashi, S.; Ishitani, H., Catalytic enantioselective addition to imines. Chem. Rev 1999, 99 (5), 1069-1094.
3. Kobayashi, S.; Hamada, T.; Manabe, K., The catalytic asymmetric Mannich-type reactions in aqueous media. J. Am. Chem. Soc. 2002,
124 (20), 5640-5641.
4. Murahashi, S.; Imada, Y.; Kawakami, T.; Harada, K.; Yonemushi, Y.; Tomita, N., Enantioselective addition of ketene silyl acetals to

nitrones catalyzed by chiral titanium complexes. Synthesis of optically active beta-amino acids. J. Am. Chem. Soc. 2002, 124 (12), 2888-2889.

5. Doherty, S.; Newman, C. R.; Rath, R. K.; Luo, H. K.; Nieuwenhuyzen, M.; Knight, J. G., Highly efficient asymmetric lewis acid
catalysis with platinum group complexes of conformationally flexible 1,3-butadiene- brldged diphosphines, NUPHOS. Org. Lett. 2003, 5 (21),
3863-3866.

6. McDougal, N. T.; Schaus, S. E., Asymmetric Morita-Baylis-Hillman reactions catalyzed by chiral Bronsted acids. J. Am. Chem. Soc.
2003, 125 (40), 12094-12095.



7. Alezra, V.; Bernardinelli, G.; Corminboeuf, C.; Frey, U.; Kundig, E. P.; Merbach, A. E.; Saudan, C. M.; Viton, F.; Weber, J.,
CpRu((R)-Binop- F)(HZO) SbF6 , a new fluxional chiral IeW|s acid catalyst Synthe5|s dynamic NMR asymmetric cataIyS|s and theoretlcal
studies. J. Am. Chem. Soc. 2004, 126 (15), 4843-4853.

8. Hamada, T.; Manabe, K.; Kodayashi, S., Enantio- and diastereoselective, stereospecific Mannich-type reactions in water. J. Am.
Chem. Soc. 2004, 126 (25), 7768-7769.

9. Keith, J. M.; Jacobsen, E. N., Asymmetric hydrocyanation of hydrazones catalyzed by lanthanide-PYBOX complexes. Org. Lett.
2004, 6 (2), 153-155.

10. Pihko, P. M., Activation of carbonyl compounds by double hydrogen bonding: An emerging tool in asymmetric catalysis. Angew.
Chem., Int. Ed. 2004, 43 (16), 2062-2064.

11. Bolm, C.; Rantanen, T.; Schiffers, I.; Zani, L., Protonated chiral catalysts: Versatile tools for asymmetric synthesis. Angew. Chem.,
Int. Ed. 2005, 44 (12), 1758-1763.

12. Yamamoto, H.; Futatsugi, K., "Designer acids": Combined acid catalysis for asymmetric synthesis. Angew. Chem., Int. Ed. 2005, 44
(13), 1924-1942.

13. Jang, D. O.; Kim, S. Y., Highly Enantioselective Radical Addition to N-Benzoyl Hydrazones Using Chiral Ammonium Salts. J. Am.
Chem. Soc. 2008, 130 (48), 16152-+.

14. Minato, D.; Nagasue, Y.; Demizu, Y.; Onomura, S., Effecient Kinetic Resolution of Racemic Amino Aldehydes by Oxidation with N-
lodosuccinimide. Angew. Chem., Int. Ed. 2008, 47 (49), 9458-9461.

15. Terada, M., Binaphthol-derived phosphoric acid as a versatile catalyst for enantioselective carbon-carbon bond forming reactions.
Chem. Comm. 2008, (35), 4097-4112.

16. Xu, S.; Wang, Z.; Zhang, X.; Zhang, X.; Ding, K., Chiral Bronsted acid catalyzed asymmetric Baeyer-Villiger reaction of 3-
substituted cyclobutanones by using aqueous H202. Angew. Chem., Int. Ed. 2008, 47 (15), 2840-2843.

17. Chen, J. H.; Liao, S. H.; Sun, X. L.; Shen, Q.; Tang, Y., Tris(oxazoline)/copper-catalyzed coupling of alkynes with nitrones: a highly
enantioselective access to beta-lactams. Tetrahedron 2012, 68 (25), 5042-5045.

18. Zhou, H.; Bae, H. Y.; Leutzsch, M.; Kennemur, J. L.; Bécart, D.; List, B., The Silicon—Hydrogen Exchange Reaction: A Catalytic o-

Bond Metathesis Approach to the Enantioselective Synthesis of Enol Silanes. J. Am. Chem. Soc. 2020, 142 (32), 13695-13700.



