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An unprecedented photo-promoted skeletal rearrangement reaction of
phosphine-borane frustrated Lewis pairs, o-(borylaryl)phosphines, involving cleavage of an
unstrained sp2C-sp3C o -bond is discovered. The reaction realizes an efficient synthesis of cyclic
phosphonium-borate compounds. The reaction mechanism via a frustrated radical pair intermediate is
proposed based on theoretical calculations. Furthermore, it was also found that
o-anisyldimesitylborane underwent skeletal rearrangement under photoirradiation conditions to give
(2-benzyl-4,6-dimethylphenyl)mesitylborinic acid after hydrolysis. Experimental studies and
theoretical calculations supported that the reaction proceeded via a triplet excited state to form a

SEiro boracycle intermediate through C-H abstraction and radical coupling. This work sheds light on
the new photoreactivity of FLPs.



¥ X C—19. F—19—1, Z—19 ({3m)

1. WFFERRAE S P DT 5

SARREEE 72 E OREERIHRIFNC X > TR IEEZ KT 5 Z E R TEX RV A AL A
A FE%IT Frustrated Lewis Pairs (FLPs) & REERL, VA Afip b LA AEIETH OMWE %1%
M UT W 0 F PRI TE 5 2 L h, AAEBULFITH T 28 AR ECROsHFl & L
TIELFIHEN TS, LOLARRE, ZNODOIGSEITEE A ENBHIEGTIZBITA2 LD TH
D, FLP ONSOSHEIZHE B LT AREA EOSBRIE I & A EFIR 720, 6> T, FLP OJERUGHE
T D Z 0L, BrLWEUSTEEFEORIT & AR5+ S DEBIZ SN H 1207 7
n—F L LTHETHD,

2. WO BER

I TPINTIRSE Lo v A AR & VA A &2 © 25 7N FLP Z YR 3 huE, A A
JENA ABEDOB TEFBEINEITL, 7 O HNRBAERTHDOTITR WD EEZ 2 7=, Z g,
WEIZH 0 2B 5 bREERHIRNC LD D TV U I TERWI IAARNTHY, M TEWVIX
JISMEEZRTHO LT LT, AWIZETIX, DX 97T /Vxl% Frustrated Radical Pair &
B Z, EOIRAEW - KOS - FIREOBRICHEET 5, B2 R ROSRHIRE L NI T 5 2
& T, AREEICBIT 58 LWKSIEER E L Cof A% 55T 5,

3. WrED ik

FLP O] 7245 x5 3%, (DFrustrated Radical Pair FAEEOMEST, @Frustrated
Radical Pair ZFIH L7 NEMERESOIWEOS OB, OEENE S ORI EFIH, 32D A
T—VIZKBI L T E A2 D 5,

4. WF7EEk R

SFWNELP & LT, (0P AVFARINALT =) DT a~FINRAT 0 la A0,
ZDONSIGMEZ TR Lz, T OREE, 1alZxt LT 3656 nm OXBFEITH &, AF DAL
L sp® R -sp? IRFBAE B ISR U RPN T D2 BRI SR HETL, 1, 4R A7 7 AU B
EHLORAR=ZT L-RT— MUEW 2a BREICRTAERTHZ L2 RH L7 (Scheme 1), 2a X
TR THRIER A I ALEYTH Y, PILC |2 L A HEERESN AR Ch 5, ARSI, &
BE&REEMND Z LS, 0T HDORWAENE sp? (R -sp’ kR 2 AV A 7 FTUIWr L7z 4)
FAE L U CREFIRIR, IOV TR LT AE R, ARSI~ 72 ) VR RE#
HAEFFOE CTHIBICHEIT L, METHRAR=T L-RT— MEEW 2 NEERTHLNLD 2
Lotz Fie, RUFREV D) U H—ELE LTE, RUBVRET TR F T LY
BOFAT = VEROWEMAARETH D, ABUSIE, 2FNFLP & LTRGICERTEDHRAT 1~
R 1D, THESLET, BRI OLT L4 KA 7 7R Y AW EBEICERTE 25T
& & U TEBILTRIA AR &,

Scheme 1. Photo-promoted skeletal rearrangement of 1
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Scheme 2. Proposed reaction mechanism
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Scheme 3. Reaction of ambiphilic O/B compound
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