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Abstract

Radical-mediated 1,2-difunctionalization of alkenes has greatly expanded the application range of
alkenes and has become a hot research area in recent years. In general, however, the scope of al-
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kene is largely restricted to the activated alkenes. However, a general strategy for functionaliza-
tion of unactivated olefins has been developed. This paper summarizes the latest progress in the
strategy of distal migration of intramolecular functional groups. This strategy has been effectively
applied to the bifunctionalization of non activated olefins mediated by free radicals, including aryl,
cyano, heteroaryl, imino, carbonyl, alkynyl and alkenyl functional groups.
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Figure 1. Difunctionalization of unactivated olefins by means of distal functional group migration
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Figure 2. Radical cyclization/1,4-aryl migration coupling reaction
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Figure 3. Remote aryl migration for the synthesis of cyclic and acyclic ketones
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Figure 4. Azide cyanation of unactivated olefins
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Figure 5. Transition states experienced by migration reactions
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Figure 7. Cyanotrifluoromethylthiolation of unactivated olefins
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Figure 8. Proposed mechanism for cyanotrifluoromethylthiolation of unactivated alkenes
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Figure 9. Cyano di/mono-fluoromethylation of unactivated olefins
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Figure 10. Plausible mechanism of cyano di/mono-fluoromethylation of unactivated olefins
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Figure 11. Cyanofunctionalization of unactivated olefins triggered by various radicals
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Figure 13. Plausible mechanism of distal heteroaryl ipso-migration
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Figure 14. Heteroarylfluoroalkylation of unactivated alkenes

14, REBRUHEORSERITEN R K

DOI: 10.12677/jocr.2022.101001 10 HHL A5


https://doi.org/10.12677/jocr.2022.101001

Z—M

o

R_ OH 2Ry Ir[dF(CF3)ppyl,(dtbbpy)PFg R)J\/\‘/\/>
W L ' & |
+ . K25208, CH3CN, Ar -
& o~ blue LEDs, rt HetAr
up to 77% yield
" 14 15
Plausible mechanism
R. OH

! } 11 /
LO/' LO// ®/S I O
14 HSO, \ l

SO,
S,0g2 4 - OH
-S04%
v S
*ppll Ir 15 N,
‘Qx m O—-
|rIII
OH 1
R)-\/j\/\/‘\\]
N O
v &)

Figure 15. Alkylheteroarylation of unactivated alkenes

B 15. RBEUEENRERTENR N

24. FRESHETBRN

WREHEM], 5 —Ff C-N XUEE, WT LA N VF 2 HoAA B RO RERI (B an e . S ANE), tReusteT
TR . BRI, Zhu 55 N[14]DOR G BURHREE 16 Y, SONAE ] WG & 517, LIS
FANLHE A SEERE 4 17 (18 16). & AT ISR T R REAR SF it 52, 45 BB ALbE LW

,0Bn (0]

N
HO>2/\/ BrCF,R/BICHFR" R)K/\(\CFZR'/ CHFR"
= \N

R fac-Ir(ppy)s, DMF |
hv, rt OBn
16 17
(o} 0 0 o}
SO,Ph CO,Et
Ph)J\/j/X 2 RIS Ph N
J FF = e & F , FF Lo
il OB h
60% OBn n OBn 85%
R=H, 74%
R = 4-Me, 91% (0]
R = 3-Br, 86% CO,Et
Ph)j\/j/\r 2
ne F
|
OBn
51%, d.r. =11

Figure 16. Iminofluoroalkylation of unactivated olefins
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Figure 19. Proposed mechanism for trifluoromethyl-alkynylation of unactivated olefins
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