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Host-Guest Chemistry
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Photoreactions
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Strategy of Chiral Host




Bach’s Strategy
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Bach, T.; Bergmann, H.; Harms, K. Angew. Chem., Int. Ed. 2000, 39, 2302-2304.
Bach, T.; Bergmann, H.; Grosch, B.; Harms, K.; Herdtweckc, E. Synthesis, 2001, 9, 1395-1405.




2.1 Synthesis of Chiral Host
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Bach, T.; Bergmann, H.; Grosch, B.; Harms, K.; Herdtweckc, E. Synthesis, 2001, 9, 1395-1405.




2.1 Synthesis of Chiral Host ’
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NMR Titration Experiments
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Bach, T.; Bergmann, H.; Grosch, B.; Harms, K. J. Am. Chem. Soc. 2002, 124, 7982-7990.




2.2 Early Utilization of Chiral Host

Intramolecular
[2 + 2] Photocycloaddition
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Intramolecular

[2 + 2] Photocycloaddition ﬂ } /
(
0 " \
NH (10 mol%)
L A 350
R N TR nm
- . :
y - (k = 366 nm) f{ H X/\l,—R
PhCF;, -25 °C 2/ ~H
L, -
N N
H H

X =0, CHy: R = H, Me

75% 73% 70%
90% ee 85% ee 87% ee
77/23 r.r. 82/18 r.r. >95/5 r.r.
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J. Am. Chem. Soc. 2011, 133, 16689—-16697.



Plausible Mechanism
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Intramolecular
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Alonso, R.; Bach, T. Angew. Chem. Int. Ed. 2014, 53, 4368—4371.
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Plausible Mechanism
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Similar Strategy

[2 + 2] Photocycloaddition
Promoted by Lewis Acid
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Chiral Host Utilized in Deracemization
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Mechanism Supports
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Mechanism Supports
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Plausible Mechanism
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Deracemization
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Di-m-Methane Rearrangement
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Summary




3. Summary
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Our Design

Photosensitizer as a bulky group

Enantioselective Aerobic Oxidation
Catalyzed by Chiral Strong Brensted Acid
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Chiral Strong Brgnsted Acid
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