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Introduction: Molecular Editing
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Introduction: Reaction Discovery
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Introduction: Reaction Discovery
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Mechanism Study
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Mechanism Study: Cross-Coupling
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Mechanism Study: Tempo Capture
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Zou X.; Zou J.; Yang L.; Li G.; Lu H.; J. Org. Chem. 2017, 82, 4677.
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Mechanism Study: Radical Clock
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Mechanism Study: Radical Side Reactions
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Development of Activation Reagents
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Reaction Scope

Scope of substrates of N-atom deletion
carbocycles
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Synthetic Applications

B. Synthesis of chiral cycles

available

chiral hydroxylamines

‘
]

H
- R . L I
T gNHz  cyclization T N i) N3SO2N3, DBU, 1t, DCM
] . —Q— ! E i ——— then '
---~" "OH S e ii) BuOLi, 120 °C, dioxane .
28a-33a Standard conditions

28a', 32a,', 32a;', 32a'

2B8a-31a

3281

D G5

28b, 88%
dr > 20:1: > 99% ee

32a; (cis/trans = 1/1)

29b, 89%, dr > 20:1

asee

32b, dr > 20:1; > 99% ee
87% (from 30a4); 79% (from 30a3)

o)

30b, 72%, dr > 20:1

Qfﬁ;p

33a

Qin H.; Cai W.; Wang S.; Guo T.; Li G.; Lu H. Angew. Chem. Int. Ed. 2021, 60, 20678.

Chiral
 O-heterocycles

O-..-

31b, 33%, dr > 20:1

O30

33b, 55%, dr >17/1

14



Synthetic Applications
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Brief Summary

» Generation of Saturated N-Heterocycles

< >VC H functionalization
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» Reaction Characteristics )\ 3
#N=N — o []
«  Formation of strained C-C bond Y \
» Stereoselectivity
* Good functional group tolerance 0°C
: ) . L 47% 49%
* Readily accessible pyrrolidine or piperidine
: : 10 °C 53% 44%
» Applied to natural product synthesis 20 °C . .
« Special amine position ) 59% 39%
-78 °C, hv 54% 44%

Schultz P. G.; Dervan P. B.; J. Am. Chem. Soc. 1982, 104, 6660.
Hui C.; Brieger L.; Strohmann C.; Antonchick A. P.; J. Am. Chem. Soc. 2021, 143, 18864.
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Elimination of Primary Amine
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Elimination of Tertiary Amine

+

N 4.0 equiv Mn
*Me 20 equiv PO( OMe Me
z 0.1 M DMA / -~ Me
N | 140 °C, 48h 0 0 |
N ™

18 27 (40% 28 (not detected, nd)
entry deviation from standard conditions % of 27
1 none 40
2 Mn omitted 21
3 Zn instead of Mn 34
4 Mel instead of PO(OMe); nd
5 +8 equiv Kl nd
6 +1 equiv NaOPO(OMe), 5

[1,2]-Stevens
‘Me OP( OMe)3 ‘Me rearrangement

Hofmann elimiation
+ Me >
N,Me

b O

McFadden T. P.; Nwachukwu C. I.; Roberts A. G. Org. Biomol. Chem., 2022, 20, 1379.

19



Photomediated Ring Contraction
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Mechanism Study
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Applications

O
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Other Interesting and Related Photoreactions
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Summary

R2 R3 R2 R3

.')-_--(\ Deletion : o I

R-| /\ /\Rgl /_\
Easily accessed
Highly functionalized

» By means of isodiazo intermediates: produce short-lived diradicals that
rapidly combine to form new carbon-carbon bonds

» Has a wide range of functional group tolerance: a strategy for ring
synthesis

» Although the concept of skeleton editing has been proposed, our current

ability to make precise changes to the molecular skeleton itself remains
limited.
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