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Host-Guest Chemistry 

1. Hydrogen Bonds

2. Ionic Bonds

3. π-π stacking

4. Hydrophobic Interactions

5. Van Der Waals Forces

Non-Covalent Interactions:
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Photoreactions



Jablonski Diagram
S0 +ℎ𝜈𝜈 → S1𝑣𝑣 Excitation
S1𝑣𝑣→ S1 +Δ VR
S1 → S0 + ℎ𝜈𝜈 Fluorescence
S1 → T1𝑣𝑣 ISC
T1𝑣𝑣→ T1 +Δ VR
T1 → S0 + ℎ𝜈𝜈 Phosphorescence
S1 + A(S0)→ S0 + A(S1) Photosensitization
T1 + A(S0)→ S0 + A(T1) Photosensitization
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Electron Transfer

Energy Transfer

Photoreactions
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Strategy of Chiral Host
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Bach, T.; Bergmann, H.; Grosch, B.; Harms, K.; Herdtweckc, E. Synthesis, 2001, 9, 1395-1405.
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9Bach, T.; Bergmann, H.; Harms, K. Angew. Chem., Int. Ed. 2000, 39, 2302-2304.

Bach’s Strategy



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

Stack, J. G.; Curran, D. P.; Geib, S. V.; Jr., J.; Ballester, P. J. Am. Chem. Soc. 1992, 114, 7007-7018.
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2.1 Synthesis of Chiral Host
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2.1 Synthesis of Chiral Host
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host guest

Mole Fraction X = c (host)/[c (host)+c (guest)]

ΔδNH(host)

Job plot analysis of ΔδNH(host) in d8-toluene at 20 oC
for the system host/guest

Bach, T.; Bergmann, H.; Grosch, B.; Harms, K. J. Am. Chem. Soc. 2002, 124, 7982-7990.
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Ka = 580 ±11 M-1

Ka(host)dim = 0 ±0.2 M-1

Ka(guest)dim = 41 M-1

NMR Titration Experiments
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Intramolecular
[2 + 2] Photocycloaddition
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2.2 Early Utilization of Chiral Host
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Intermolecular
[2 + 2] Photocycloaddition
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2.3 Chiral Host Sensitizer



Bauer, A.; Westkämper, F.; Grimme, S.; Bach, T. Nature. 2005, 436, 1139.
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Cyclization
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J. Am. Chem. Soc. 2011, 133, 16689–16697.
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Intramolecular
[2 + 2] Photocycloaddition

λmax = 350 nm
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Plausible Mechanism 
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Key Elements



λmax = 387 nm
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Lifetime： 60 min.  35%  degraded 
(λ = 400–700 nm)  (in Toluene）

<10% degraded
（in PhCF3）

Lifetime： <10 min.  
(λ = 366 nm)        (in Toluene）
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Development



Alonso, R.; Bach, T. Angew. Chem. Int. Ed. 2014, 53, 4368–4371.
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Intramolecular
[2 + 2] Photocycloaddition

UV/Vis spectra of substrate (c=0.5 mm) and chiral host 
(c=0.5 mm) in PhCF3. 

N
H

O chiral host 

λmax = 387 nm
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HXF = Hexafluoro-m-xylene

Intermolecular
[2 + 2] Photocycloaddition
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Intramolecular
[2 + 2] Photocycloaddition
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Plausible Mechanism 
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Lewis, F. D.; Barancyk, S. V. J. Am. Chem. Soc. 1989, 111, 8653-8661.
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A ent-ADeracemization:
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Dynamic kinetic resolution:

Chiral Host Utilized in Deracemization 
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Rodriguez, O.; Morrison, H.  J. Chem. Soc. D. 1971, 679.
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Mechanism Supports



Bucher, G.; Mahajan, A. A.; Schmittel, M. J. Org. Chem. 2009, 74, 5850–5860.
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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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Plausible Mechanism 
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Summary
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2. Catalytic reaction has been achieved

1. Highly Enantioselective

Bulky Group
or 

Bulky Group sensitizer
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Prospective
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