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Advances in Radical Mediated 1,2-Aryl Migration Reactions of
a,a-Diarylallyl Alcohols

Zhang, Jiantao™*  Deng, Yawen® Mo, Nuolin® Chen, Lianfen**
(¢ College of Chemistry, Guangdong University of Petrochemical Technology, Maoming, Guangdong 525000)
(> School of Environmental and Chemical Engineering, Zhaoqing University, Zhaoqing, Guangdong 526061)

Abstract As widely used building blocks, allyl alcohols can directly participate in the synthesis reaction without
pre-functionalization. In recent years, the migration reaction of allyl alcohols has received great attention, and such reactions
are often realized by semipinacol or neophyl rearrangement, providing a powerful strategy for the synthesis of various
important carbonyl compounds. The latest progress of radical-initiated group migration reactions involving diaryl allyl
alcohols as synthons systematically is reviewed, the scope, limitations and some mechanisms of the reaction are discussed, and

the challenges and future development trends in this field are prospected.
Keywords allyl alcohols; migration reaction; semipinacol; neophyl rearrangement; carbonyl compounds
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1 ZREEEHE

R (CFs) 3 BV 2 25 22 A 50 70 1 rp i B 22
St LFE, B RAMERRL A AR E T SRR TEAN

gtk B, s TAREAISO T RS =T
SN G NN 51947 0T (Scheme 2841,

Arl Ar?

. o or OH
CF HO s Ar?
N S L AN

HO Ar'” SAr?
@/H H* 0
2
AT AT _L' Ar1J\|/\CF3
Ar?

B2 M P ) = 3 A S R AL 3
Scheme 2 Possible mechanism of trifluoromethylation of allyl
alcohols

2013 4F, Ak R RN CEEEHRIE T — R ik
o,0- 5 IEIETAIE 1 = R AL BRI A B3t 1,2-95 5
I % [ V. (Scheme 3a). TEILFN) S5 T BI AT 1] & £ F -
S M-S AT A 3. AR BN, 1EE R,
ot T 1AL AN A BRI AR KR A, i i 11 75 B4 2
FE TSR HHTIER. BAN, AR BRI B A
TR, X LG 45 S % B R (DFT) TS AR S &,
FW IR E AL @ [ R 1,2- R R AR, HH
SN S =0 3 i A R IR B R . TR 4E,
Sodeoka [ BASE It 1,2-3E B 52 T Bk A I35 DI I 4 1 =
SR, A EREE Ca—Coyp B8 (Scheme 3b).
XA = G R A 0 VR o BUAR-B- = 36 R A R
S AR T BRI A kAR, AL, AR R Y
BRI L, AR I8 F T AR () R

Chin. J. Org. Chem. 2023, 43, 426~435

© 2023 Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences

0
Al AR o Cul (10 mol%) 1)l\|/\
¥ — CF
HO™ NF '~ DMF,50°C, 14h | P @
\
CF,
1 2 3
0
Arl Ar? 0 R
><]/ ., Fe(OAc), (15 moi%) )J\‘/\
1
HO * /" KyCOs, 1,4-dioxane AT CF3 (b)
R CF A
3
4 2 5

B3 SJm A P ) = 5 TP A S
Scheme 3 Metal-catalyzed trifluoromethylation of allyl alco-
hols

2015 4, Wi F1E B EETHRIE T o e R A T
B 6 19 =9 FH AL B BRI RR/1,2- 5 B IR RS HR G B
(Scheme 4). %7K Langlois X7 7 /£~ =4 H 3
EE R, R ARV R, O R B e AR,
80 CHMFART — RS B-—F T o- 75 5 8.

o
1 1
R (NH,);5505 R
OH (2.0 equiv.) R2 CF3
2 + CF;80,Na—————

R R 2% bmso, 80°C Z

i R
Z N

6 7 8

B 4 T (A 1 070 T 1 = 3 P A S 7
Scheme 4 Metal-free trifluoromethylation of allyl alcohols

SR, FECHRE R RS, W HAFE R o
P S Jm AL 71, DL R AR 2 A1 &) Bt R = 960 H 3 Yt
/AR AT, R, AT SRE I 5 AT A BT 1
KA B f- =T P He-a-F7 B AL S 1. ek, Tl
AU HE S S B O A A TR R AL R IE B P AR =
T B R AR R 9RO A T S R R A
NG, CEMIIMES T FE C=C B =5 T I
Jiik. 2018 4, BNA PREH VR fE T — Mol w] WOk
AL o,0- —J7 FENG NI 4 5 1 B- =90 T 3 -0- 75 24 5 1
Jii%(Scheme 5). MM 28 RTTR 32 25 Fh - A HI 4
BREH, HrhafER, & a. SRR, PEEMN
REE 5 AT T EAR L, 1207 R TE TR IR AR A 5
AL I R AR, IF HAEMH 5 T 3545 H A
XHEARAERIaFORL, 2 — B3 7 HAEG LA B R
H.

[FI4E, a3 SEUOMRIE T — A EHE S aa-—07
AR 9 =5 T AL S Ri(Scheme 6). AT G2 %R
J87H A FH i — {2 1575, Umemoto 71 10 FI{E =3 H
B E AR, BAARE . BRI AT SR L
ITE, Bels UL sl Bk 07 SR R 450 2 R ) =9

http://sioc-journal.cn/ 427



ik SR

BHULE
Al AP soaPN 2ot o TAZITERA R .
HO * CRSONa [ N Ar1J\1/2\CF3 2020 4, %J%ﬁﬁc AU TE T a4 e e
R blue LEDs, rt. r 14 XHIETARE 4 AT FRPEIE (S 75 B RN, AT A2 B 27
4 7 5 A a-ZE A O E REAL T ZEBR 15 (Scheme 8). HLELHT 5T
Bt S A 0 2 P = G SR R, ZIR PP A b A R b 2 ER 2 ]

Scheme 5 Visible-light-enabled trifluoromethylation of allyl
alcohols
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Scheme 23 Visible-light-enabled oxidative alkylation of allyl
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B A O R B ) AR D P A R BV A I
.

2021 4F, FEEREPVRIE T —FE & m AT,
1,1- 05309 1. B 53 F1 LR 54 4R =414y
[B+2+ 1R BL, DL EER RAFIWCR G R T 2 Fi
2,3- o5 Hmk etk & 55, I B A X 4 ]
(Scheme 26). 7514 1) % D e Mt 4 ik B o] H T & Ak
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BIKE

by
R'R?
Al a2 RURC T OH
VAP M A
HO TBHP, PivOH, N, Ph R2 =
1 2
1 130 °C, 24 h A Al AT

BR 25 J&EPIEE SRR [3 213 R
Scheme 25 [3+42] cyclization reaction of allyl alcohols with
sec-alcohols

2 A 2 R1
Al AR R (1) TBPB, 120 °C ' ~
N S0t MO e |
HO™ NF ¢ (2) HOAc, 130°C  Ar1” N7 R2
1 53 54 55

B 26 WAL BAF0 R = A5 32+ 1ML OB
Scheme 26 Three-component [3+2-+1] annulation of allyl
alcohols, ketones and ammonium acetate

EWEIFA ke it AE, BN TR B M AiE L &
PR B G, A % B B RE ] R
(Blan R EE . RS, s, =53 ER L R 47
FRITIES 32 1. A SR T4 D A 3 2 B e 77 v 0 —
GEEAWIE S

5 BalrEEmE

BRI G — PRk T EZ A, AL
R 25 FIA AL 0« B BLA B AR R) 2 55 0 1
RS2 22 3. e RS 4 R AL RTA Bl
AT R B, DRIk, AT C—P A R0 2
PR T R B RIE 5 2488 (Scheme 27)3%. 2014 4E, 15/ F
LR SO IR Tl 75 5L 1,2-1T 88, AR T
W a,0- 05 HEIE I RE 1 5 =05 525 U0E 56 HIBEIEAL & R,
— BT C(Ar)—C(sp®)F C(sp®)—P %, PLha5E%E
R FIRE T M o- 75 5-B- IR BB RS BT A=
) 57 (Scheme 28a). WAk, 7E N H L5 2 Fh AN [F]
B ERREIE . A, BEIR bR EEAE R N
B, JUTARAE H AR, [RAE, B0 A R R 60T
FRURE T IXASAS AR, A5 B TR R R % e A 75 P 2 R £
H, RS R T AR A I RE R B B BRI R B, A&
T — RIVEA AN FEIAREEN p- R B RE BE AT 2R
¥ 59 [1)4 il (Scheme 28b).

2018 4, SRR PSR IR T —Fha] W e it i)
15 IS 4 BEMEAL SR (Scheme 29). AT BEAN HOA ML
Ykl Eosin Y 1ENFGMEALT, 1% Fha% A0 7E JC & s A Al
FAE T T, DRSS R0 SRR S Fh B- 05 F-y- ik
BBEEAY) 61, EAFER R, XN REANTR 2
SR, WATERMAMEH. tabh, 3 HZ 5
A DA AR 0, AR X R AT AR SE T %SRS
VIR ZERE. D T UEBZ R B S P, 1R 35 78 0T LG
W IR T s GO OB, I L 60% 04 Bt 343 31
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FREHR
0s$-r
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Al Ar? R A? 0O
X~ 2<2/”‘#1
HO Ar | R

R
H+
OH (0]
: //O —L> 1 //O
Ar P\R Ar P~
Ar? }'q Ar? L R
R

B 27 0 P I R A A S AL FE
Scheme 27 The possible mechanism of phosphonylation of
allyl alcohols

o}
(0]
Arl Ar? I AgOAc (3.0 equiv.) Jj\l/\ Py
_pp —— PR 1 / a
HOW +H '.3 R 1,4-dioxane, 120°C Ar 5 T\R @
R 2h, under air Ar® R
1 56 57
(0]
A H ﬁ oR 29NOs, CHSON 1JL1/”\ 7 (®)
+ H—P— Al M
HOW | Mg(NO3)2'6H20 Ar 2 F\’\OR
OR 100%, Ny, 18 h Ar" OR
1 58 59

B 28 SRR IA T S B 19 AL S 7
Scheme 28 Silver-catalyzed carbonphosphinylation of allyl
alcohols

o)
1 2 R
A AT Q@ Eosin'Y (10 mol%) A1JL1/A\ 2
+ HPR' — v~ PR
HO ‘ DMA, rt., N, A2 L
R R2 12 W blue LEDs R
4 60 61

B 29 T WG T4 B BRI IBE A S v
Scheme 29  Visible-light-promoted carbophosphinylation of
allyl alcohols
T HARY.

2020 4, B ARREAPVER T — R OB S
7 A B R I R ) e AR I S SR 5 B - AR
BEREE 64 (Scheme 30). fix HEE, XML T
AN AR B AR D, A BH O HE ST BRI AT B AR B 19 3L
R, Ry - AR IR A S AT AT 2 p-FR R, T
TZTTERG AN A,

HO  aft _OPG O\\ _OR!

N 5 W blue LEDs
a2+ //O fac-Ir(ppy)s (1.0 mol%) R P\OR1
\ R? /P\OR1 dioxane, Ar, 25°C o
K R'O Ar?
)
62 63 Al 64

B 30 ArWOLE S0E A HFE S Ay S
Scheme 30 Visible-light-induced phosphorus radical involved
semipinacol rearrangement reaction
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AR5 B 1,5- ZBRFENT A 66 (Schemes 31, 32a).
Y15 FILERRE 7880 T F B 2R84 1 AN A2 4 5 A HLAR
Al A R, A& T & ((TEMPO) [ Hi 34 3 Sz 6 th i
UE T X — A48, RAETERTHE AL R AA7E O B A
R A E R, EEB BT3RS T TR BCEH & A
13- 3K SR 1,5- BRIV HE. [F4,
RAZASTNZ= G 1 SR T 38 BT D0 S iR A Ak
o-F5 FEITETNE 23 5 a-FRFEHE I 67 1) 28 HL S e
Ak /1,2-75 F i B 2 ¥ (Scheme  32b). 5 Tambarl*%
WA TAEMLL, 1EEHR T a-BURERN BB S, i
—WEE TIHHIES o-IRARHRIE A G 1 S B L

CO,R .

z — CO,R

HO A2

OH "

A Ar? } 0 R

R AT Y
A2 CO,R

CO,R

B 31 I3 I B B R R AL S AL R
Scheme 31 Possible mechanism of alkyl esterification of allyl
alcohols

OH dppe (10 mol%) R?

Ar RZ_Br  [PdCI(PhCN),] (5 mol%) R
v K . Co,Me (a)
| R R! CO,Me Agy0 (2.0 equiv.) o
Ar

PhCF3, 120 °C
23 65

R 66
GWE

R3
Arg R EWG [1r(ppy)s], visible light
i 4
X/ + Br—(R? (PPY)s g R (b)
HO R4 Ag,CO3 (1.2 equiv.) O
50 °C, MeCN Ar
23 67
R1
68

B 32 AN a-IRABRIED A8 AR S M
Scheme 32 Cross-coupling of allyl alcohols with a-bromo-
carbonyls

2015 4, Wyl A= RIS TR e S )
HEE 4 5 o-IRINA R 4HE 69 753 kb I M
(Scheme 33). IX T RUGHEAL 7V AR RO B A 7 80
BRERIMN SR AF . SN ARPHEAN . s, AL Z e
T, R, 0 T LRA RN 58 4. FE1Z R
JS7 WL B I A AN [ B AT S BRI RS, — MR &, R
R IR S T i R BT AS, TAR AL HURH) 55 PR AN

2015 4F, ARBCESEWIARE 78w Wotfedt i i
BE 19 [ H B3 1,2-57 23T 88 fO Bk — e Bk Ak S
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72 W E RS T R R T, AN, fFE IR T
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blue LEDs, DMSO CO,Et
CO,Et  fac-Ir(ppy); (5 mol%) COE
" t
_lutidi i R 2
Br CO,E 2,6-lutidine (2.0 equiv.) o ,
R Ar
4 69 Ar!

Arl Ar?

HO

70

R 33 WA SHENEE S o- RN IR — BRI
Bl N

Scheme 33 Visible light-mediated arylalkylation of allyl alco-
hols with a-bromo diethyl malonate

R! R? 0
><( Br% , fac-Ir(ppy)s (5 mol%)
HO * OR DMF, 5 W Blue LEDs
R3 FF KOAG, r.t., 24 ~ 40 h
19 71
0 s ¢ O
R OR*
Rz F
72

B 34 ] WG AL shld PO s e — s e Ak S 2
Scheme 34 Visible light-promoted carbodifluoroalkylation of
allyl alcohols

I PR (0 = IR A N, B T — R - = IR A o
75 SRR
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(Scheme 35). 3L 5 ¥8] B HEEIHRRAN 73T A 1,2-75 2
TR AR, WA & R Bl TaR-1,5- TERIEAT A 74,
GITERA AR RPN B RE R 2 k47
FA, FEEGYETRR M.

0O

Ar! Ar? Br % Na,S,04 (1.5 equiv.)
+
HOW OFt Na,CO; (2.0 equiv.)
FF EtOH, 24 h, Ny, 80 °C
1 73
0 (0]
Ar' OEt
A2 F F
74

B35 M 5 IR I SRR IR FOTR — U S AL S
Scheme 35 Carbodifluoroalkylation of allyl alcohols with bro-
modifluoroacetate
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Scheme 36 CuxO-catalyzed phosphonyldifluoromethylation of
allyl alcohols
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AR BRI A Y 78 (Scheme 37). [N, fE
EHRR THEME VG, 5 =R AR, Rk
AL, R HERE, =20 =RNEM = O S
JRVDFRRE R A IRSE, F DA A 58 R (1) 77 2649 21 BT bt
FERRATAY).
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Al AR Heipp, CU20 (10 mol%), EtN 1)1\|/\ ‘
HOW " TDTBP 4.0 equiv) A" , oPhs

110°C, N, 15 h Ar
1 77 78

BRI 37 AR A O T AT IR 8

Scheme 37 Cu-catalyzed silication of allyl alcohols

2016 4, FEFNREEHEHE T —F Fe(lI) N T a,0-
TS RIGAEE 1 L E 2 1,2-05 BEE R AR R 79 11
7597 (Scheme 38). IEFEHUAIE BT, F=40 AT WM. BEAb,
Fe(acac)s BEAFE AR AR TH R 51 KR, TN
1.

2017 4, ZEPERNGK AR R T — Pl {1 i Ak
7 SHGARE 1,2-3E8 V. (Scheme 39). N-Fi Ak i WP
JEZ(NFST) 81 FIEREALIRF. fEIXFhiEALrp, fedd, 553
BRI T LU Rtk AT 1,2-BR R 1388, AT A &
ZF R AR T — KA @R, ZRBA

o)
Al A Fe(acac), (2.0 equiv.)

; Ar?
HO™ N7 T PhSiH, 20equiv) AT

1 79 H

B 38 =N RGP A 2 1,2-55 D88 SR
Scheme 38 Fe(Ill)-mediated radical 1,2-aryl migration of allyl
alcohols
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B 39 AT 3 G 1,208 [
Scheme 39 Cu-catalyzed amination-induced 1,2-migration of
allyl alcohols
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