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Development of Photochemical Radical Addition-Cyclization Reactions Using Halogen Bonds
(Gifu Pharmaceutical University) O Tadashi Yoshitake, Kazuki Matsuo, Eiji Yamaguchi,
Akichika Itoh

Atom-transfer radical addition (ATRA) of haloalkanes to alkenes or alkynes is a powerful
and highly atom-economical method for simultaneously forming carbon-carbon bonds and
carbon-halogen bonds. However, the methodology requiring transition metal catalysts and
thermal conditions is still the mainstream for application to the construction of complex carbon
skeletons. Recently, we have reported that in situ-generated halogen-bonding complex enables
atom transfer radical addition (ATRA) reactions of olefins. Based on this work, we investigated
various photochemical radical addition-cyclization reactions using allylic malonic acid and
various acetylene compounds. As a result of the investigation, it was found that the target
product could be recovered from medium to good yields by using Hiinig's base under irradiation
of LED with a wavelength of 420 nm using allylic malonic acid and various acetylene
compounds.

Keywords : Photo reaction, Atom-Transfer Radical Addition reaction, Radical reaction,
Halogen Bonding

ATRA ROSIZE WD S & C-C, C-X it ad —EIZHKATRETH U . A%
AFAL AT B W CTEHEER S TH D, L L, BHERIRBERER~OISHITER 4
JEARBEOMBGR 2 AW T FIERR B RTEER TH Y | WEORMNH D L2 b, —
UM RETIIZINETIZ, "a P UG a2 LA L7 ¢ VHENB KRR L D
ATRA FUGHATHFRREDINRTHEITTH L2 AL TS, D £/, ~ o U BE~D
JIGHBAEETH D Z L LR L TWD, T2 THEIL, NOLOKEEIGH L, ATl
RN T, 7IVERBLONa T URGEI LICSEERICED . T I VEE R LT
~u LA OT v F L ALE W E O TR T Y VAN — BRAE B D
BRI ZAT o T, FERIZRRETORER, TV NVEEZE Lic~va VIR LY DT T
Lo ALAITx L, 420nm D% H > LED OJ: & T, Hinig's Base & V- & 2
Ay FRENS BRI CTHMZS5 Z LT3 Lz,

420 nm LED 1 Br
R! R2 ___ DIPEA (1.0 equiv.) R
/\)< + R— -
=z Br AcOEt, Ar, 20 h R?

R

R'R? = ester, ketone
1) K. Matsuo, E. Yamaguchi, A. Itoh, J. Org. Chem. 2020, 85, 10574-10583.

© The Chemical Society of Japan -A21-3pm-14 -



