Switching on H-Tunneling through
Conformational Control

José P. L. Roque

PRS Group Seminar

11 February 2022



Coimbra - Portugal

Helder Afonso ©




Radical

R
R—(IZ .
R

Carbene

Reactive Intermediates

Carbocation

R
R—g+
R

Vacuum Shroud (1 x 10 mbar)

Cryostat (3 - 15 K)

Sample Holder (Csl Window)

Nitrene

‘ Substance ‘ Inert Gas (Ar, Kr, N,)




Quantum Tunneling
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Proof of Concept
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Concretization of Concept

syn-1' Not Detected!

Liebigs Ann. 1996, 2029-2037.
Liebigs Ann. 1996, 1971-1980.

T
o-T

N,, 10 K N,, 10 K N,, 10 K

‘ . . /H
A = 255 nm N 2v(OH) N H-Tunneling N
@EC O oo T

anti-1 anti-32 syn-32 Z-3




Concretization of Concept

Structures
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Characterization of PhenylAzide
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Photolysis of PhenylAzide
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Characterization of Nitrene
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IR-Induced Reactivity
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Potential Energy Surface
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Switching on H-Tunneling through
Conformational Control
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Questions to be Clarified
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Exposure to the Spectrometer Globar
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Stability of a-32 in the Absence of Light
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Isotopic Labeling of the Hydroxyl Group

7 v(OH v(OD .
5 60 (OH) 60 - V(OD) = N o
= F,i A\
£ 2 S Oy
- DR T o v(OH) = 3575 cm™’
S 300 o o@ 304 T T o
c - © “ 3
< © a-°2
¢ 1/t £
O 1 I 1 I 1 O 1 I 1 I
x10™ x10° x10™ x10 .
: 0.9 5
@ 0.0 0.0 N e
Q 1
g - 0.6 i 0.5
2 ] ] v(OD) = 2640 cm™*
S - ® — -0.5 O — -0.5
2 | 0.3 - F
< i T i a-32d
00—~ 10 00T — -1.0
3600 3550 2670 2620

Wavenumber / cm™

Unplublished Data.

18 —



Deuterated Sampled Exposed to
Spectrometer Globar
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Relative abudance

Deuterated Sampled Exposed to
Spectrometer Globar
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Is Tunneling Inducing the OD Rotamerization?

Data collected is not unambiguous

Requires additional clarification @:O\D
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When IR Induced Chemistry meets
Quantum Tunneling
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When IR Induced Chemistry meets
Quantum Tunneling

Plausible Working Hypothesis for Future Devolpments.
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When IR Induced Chemistry meets
Quantum Tunneling

Introduction of Remote
Molecular Antennas
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