K703-3pm-03 BALEA H103BFES (2023)

HEALZTTAMIEIC KB T7ILTE FRE—KFHKEDRILEZ LK
ARZDLAD anti-< /)L 7 =3 TN

(AEHEE RS ' - WPI-ICReDD?) Ok HE3e ' il FAst ' - HIH fhon 2 - AT 104D 12
Photoredox—catalyzed anti-Markovnikov addition of C-H bond of aldehyde to
vinylphosphonium bromides (! Hokkaido University, *WPI-ICReDD) OMori Haruna', Masaki
Yoshida,' Yusuke Masuda,'* Masaya Sawamura'-?

Alkylphosphonium salts possessing a y-carbonyl group are versatile intermediates convertible
into a variety of compounds through intra- and intermolecular Wittig reactions.” The
conventional synthesis is given by nucleophilic addition of tertiary phosphines to vinyl
ketones.? In this study, we found that y-carboxy-alkylphosphonium salts can be obtained from
readily available vinylphosphonium bromides and aldehydes through a photoinduced radical
reaction. Upon blue LED irradiation of a mixture of vinylphosphonium bromides and
aldehydes in the presence of an iridium photoredox catalyst, the sp?>-C—H bond of the aldehyde
added across the vinyl group of the phosphonium salt in an anti-Markovnikov manner. Our
assumption is as follows: Single-electron oxidation of a bromide anion generates a bromo
radical, which abstracts the hydrogen atom from the aldehyde; the generated acyl radical
species adds to the vinylphosphonium ion, and then single-electron reduction followed by
protonation gives the anti-Markovnikov addition product.

Keywords : Photoredox catalyst; Vinylphosphonium,; Aldehyde,; Wittig reaction; C—H activation

Yy RS H VRN ET T DT AFARAR=T LIS TFRB IO FRITO
Wittig S VI & o TEER LA B RTRE 2L OB VLA TH 5, 1EKRD
BRREE LT, BT R A~DRAT 4 OMNM2 N5 TWAR, o=
VT NI EZETHY, TOERICHEENH T, Fxld, AFRRSRE{be =1
RARZTLET VT E RONFHFET CHNVKISZEY vy MLl VA=V EHT
HTIWVHNLVRAR=T LMENFEONDZEERM LT, T70bb, RAEE =L AR
=ULET AT E ROIREMIZ, AU P0 LNAIEOFE T, HE LED Jta RE7
HZ LT, TATE RD sp? C—H ﬁ‘*Aﬁ§ E =V anti-v /a7 = a 7N L7k

AR =T DGO T, e R e X D Bk A F o o—E I TAEL
HBETVHIVNT LT B R sp-C—H -f*/\#%ﬁk??ﬁ?’i"?/l XHRET LT IHAN
AL, 2R E=)LR AR =7 AIZAHIN Bt s 7 a h AL BT TAEBYN
BonlzeEI6N5,
)oj\ . ®Bre Ir catalyst (5 mol%); 0 (gr@
R H 7 PPhy  AcOEY, tt, 40 h R PPh,

5.0 equiv 0.10 mmol  Plue light (470 nm)

1) C. E. Griffin, G. Witschard, J. Org. Chem. 1962, 27, 3334-3335
2) H. Ohmori, T. Takanami, H. Shimada, M. Masui, Chem. Pharm. Bull. 1987, 35, 2558-2560

© The Chemical Society of Japan - K703-3pm-03 -



