Cage effect

Conformational effect

Photochemistry of dibenzyl ketone as an exemplar of cage effect
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Definition of cage effect
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A comparison between solution and micellar irradiations

Me
hv D
o Neandls
AA AB BB

CY

O
? 1
A-C-8) MICELLE A-C-8
v 1'"
e FREE
TFREE” A +B  RADICALS
RADICALS / l
.
l A“A A-B 8-B STATISTICAL
@s{i‘iéhm o~ A8 (>98%) —4-8 (50%)
L A-A (25%)

6C traces of product
distributions upon irradiation in s-8i25%)

solution and in HDTCI micelle
B-B(ﬂ u--\(<1%) ‘

«—TIME «—TIME
DETERGENT SOLUTION HOMOGENEOUS SOLUTION

In micellar solutions the 7% cage depends on the surfactant
concentration

Cage effect dramatically increases at a certain concentration of surfactant
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In micellar solutions the % cage depends on the the cage size
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In micellar solutions the % cage depends on the guest structure
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Cage effect depends on the exit rate.

EXIT RATE CONSTANT OF RADICALS FROM MICELLES
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Nuclear isotope effect on triplet radical pairs
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Origin of nuclear isotope effect
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Spin % particles

Spin 1 particles (two coupled electrons, two
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coupled protons)
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Vector representation of triplet-singlet conversions: intersystem
crossing (ISC)
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Mechanisms of crossing from T to S (intersystem crossing, ISC)
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Vector representation of triplet-singlet conversions in I(RP) and
I(BR): intersystem crossing (ISC)
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than triplets coupled to nuclei without spins.

triplets coupled to 12C

The effect of electron-nuclear hyperfine coupling on T-S conversion

Triplets coupled to nuclei with spin will cross to the singlets faster

Triplet radical pairs coupled to !3C will cross to singlets faster than

Result: Separation of !3C radical pairs from !2C radical pairs

Cage effect can be utilized for isotope enrichment
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Effect of an applied magnetic field on the T splitting
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The effect of external magnetic field on the cage effect

Cage Effect Cage Effect
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Octaacid as a Cage
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The primary radical pair prefers to rotate than
decarbonylate
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Structure of MFI zeolites
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(A)  Model for pACOB Photolysis on MFI Zeolites
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(B) Models for oACOB Photolysis on MFI Zeolites (Ketones in holes, left. Ketones on surface, right)
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An schematic of supramolecular conformational control of a
photoreaction with two competing paths: *R — I(BR) + *R — |(RP)
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Controlling the competition between Type I and Type IT
products by controlling the *R —
I(BR) of the Type IT process
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Supramolecular mechanistic rationalization of the micellar
effect: Preorganization of the conformation of *R
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Exemplar of micellar control of ratio of Type I and
Type products
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chloride micelle and enhanced cage effect in micelles
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