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Abstract Intramolecular hydrogen atom transfer (HAT) has proved to be an effective method to achieve the selective
functionalization of remote C—H bonds. In this fascinating research area, alkoxy radicals have emerged as an important
intermediate to participate in intramolecular hydrogen atom transfer reactions. In particular, the burgeoning visible-light
photoredox catalysis has provided a new platform for O-radical directed remote functionalization of C(sp®>)—H bonds. The
progress on the different mechanisms of alkoxy radical generation and their applications in the intramolecular 1,5-HAT

reactions for remote C(sp®)—H bond functionalization in the past five years are comprehensively summarized.
Keywords visible light photocatalysis; alkoxy radical; remote functionalization; 1,5-hydrogen atom transfer (1,5-HAT)
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Scheme 4 J-Selective functionalization of alkanols enabled by visible-light-induced ligand-to-metal charge transfer
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Scheme 5 §-C(sp®)—H amination of alcohols enabled by visible light and iron cooperative catalysis
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Scheme 12 Asymmetric alkylation of remote C(sp®)—H enabled by iridium and rhodium dual catalysis
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IRTRIFE N N-BE A 40K — L % (78). 78 TEBUR ot
BRI (L) * ) B 3k S5 R IE RO 8 H AR fS, 242
T 1,5-HAT F=2E Rk F B AL, Bk B B AR e & P s
WIR, kP SE LR C—H BRI,
2023 4, 1R ZH 281 [E] A R FH o SR A T A A L R A
AHZE A SRS, SCHL T 2 F NI B C—H BRI A FR
I N (Scheme 14, b). H A E H 32 @ b
ABEBENSFHS TN 1L,5-HAT SREEE, IH@E %0

R1
|

(R)-BNDHP (0.2 equiv.)

PE R SEH0IE B Z N A2 B OR 3S ERO B A AA K 5
L.
5 Bk Ak & P IR RE TT AR AR e 480 B B R A4, 2022
G, BRUARS RS PR TR T T A E R AT A V-
Jot Ak IR R I IR TR (83), T AE XU i M ial5F) BI-OAc
5 BIMAE TR, ik o) WOt B G SEOL T be s H B2
1S-EUL R I Ab R B, SRTG =9 85, HLiGHE:. &
e i ¥ 5 S Uk A 35 1T e 45 1% )R B (Scheme  15).
VR 25 Vvt IR TR R VT A 465 g 1) o A Ll 2 T A O 3 T e
IR (IPA) 5 PR S 57 BI-OAC KA B AR AL 43 31
o) 87. [FIRF, JEBGT Rul 48 W5 6 RS OR 30k &
Ru™, #8J5 Ru™ 4 & il o ] f& BI-X (BI-OAc 54
BI-IPA-O"Bu)¥: K535 Ru'™. 5, Ru'™ e 741k 87
RAEBRBUE, #EmkE N—O #5285 E H it 89,
P KA JE 92 1,5-HAT BRIk [ B, 76 'TH NMR i+,
3 AT LALSR B i 0 - R R IR 45 50 87 MIAFAE. 1%
SEVMEB T RRAE, B RERRIELBS, X
5 5 E A OB AL R BT Ak, A S5 2R TR I
RN 4G GV IR S B X 1% 4% ) 1Y) B FL A I
HEALRIE AT A, B B4R E T AR SV AR
1z
2020 4, REPORBHBPOSZ R =4 % H T
BRI G R, Wt T SR TR HTIRY) 92 1Ak

Ph Ph

S
PFg
Me P

DMA THF, N,

24 W blue LEDs, 65 ~ 96 h, r.t.
28 examples, 40% ~ 92% yields

5 [Cu-(Xantphos)(dmp)]BF4 (10 mol%) i /
e} < - . . \ O
+ N %\ - .
H HAr : HO NHAr @
X=C,0,s 68

R1 R2 Me P
PH Ph

69 i [Cu-(Xantphos)(dmp)]BF

Selected examples

CO2rBU

........................

e

5 R3j:NHAr
OO (R)- BNDHP‘ e

77

e

oOHoO

CL,E’ CL,F

+e
R3/\N/Ar;4\ -0/\/XYR1
68 75H 73

: 67% yleld
Phthalimide !

! Ph

5 MeOOCw)

NH

i o
RS H : K/O N
g A 1,5-HATJ | H

I N
4 R1/\X/\/OH : 'i's

! 82% yield, dr=1.1:1
74 :8 % yield, dr

BR 13 6iFE ST Csp’)—H B E R L
Scheme 13 Visible-light-induced remote C(sp*)—H functionalization of alcohols
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(a) Liu's work (2019)

Ar fac-Ir(ppy)s (1 mol%)
0T Cu(MeCN),BF, (5 mol%) . Ar

N H + TMSCN HO |
0 o) 79 Box ligand (7.5 mol%), N, /\80/\(5\1 :
3 W blue LEDs :
78 DCM, 1~7d,rt. i
' ; Box ligand

20 examples, 70% ~ 93% yields, 69% ~ 95% ee

Selected examples

wwww

OMe
93% yield, 86% ee 85% yield, 83% ee 86% yield, 90% ee 82% yield 84% ee
86% yield, 90% ee 2% yield, 90% ee 70% yield, 95% ee  75% yield, 80% ee

(b) Liu's W°”‘ (2023) TMSCN (4.0 equiv.)
CN

Ir(ppy)s (1 mol%)
Cu(MeCN)4BF4 (5 mol%) HO
: X
Box ligand (7.5 mol%), N, Ar
PhCI, 24 W blue LEDs, 72 h, r.t.
28 examples, 34% ~ 90% yields, 66% ~ 94% ee

TMSO\/\/'\gSO\/\/\

41% vield, 91% ee 68% yield, 81% ee

HO HO

78% yield, 88% ee
BR 14 S/ EA T B FEEFE C(sp®)—H BEA K FRFILAL 2 B

Scheme 14 Enantioselective cyanation of remote C(sp*)—H via cooperative photoredox and copper catalysis

78% yield, 66% ee

COH H Ru(ppy)s (PFe)2 (2 mol%)
2 BI-OAc (1.0 equiv.)
BI———R? HO
Ph/‘\\N/O\/\)\W * DCE, 12 h, 25 °C \/\/x
83 84 4 W blue LEDs, N, R?
30 examples, 32% ~ 85% yields 85

Plausible mechanism

hv
n-BuO. n-BuO. Ru"
N BlOA /‘f\t N |
~N Ru™
HO,C Ph BIO,C Ph
86 -HOAc g7 BI-X
Rolm ot or Bl
N Ru'l
(\(‘O h(\ Ble or
BI/ Ph 2-iodobenzoic acid
[ 3 O R?
5 o 88 /
| H Bl
: o Co’ 1,5-HAT (\OH b OH
, . : H _
po Bl- . . R2
___________________________________ 89 __________...% e,
Selected examples (o}

HO

74% vyield
dr=1:1

Me 76% yield Me 71% yield

B 15 6 SRR C(sp®)—H S HEEL [ B

Scheme 15 Visible-light-induced remote C(sp*)—H alkynylation reaction of alcohols

Me
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BIKE

FHWBERTE, 92 ZRTHE, SELBHIM BB TR
MR, P A L. CHERIRES & 1,5-HAT )
P Ak R, A 2R AT A R A B ) R A )
93. TR A =PI 345 M) & AE B A4 93 il
NIFRER S IE, B5RLEY 95, SRIGLL 95 NIEY
AT ZRIZFE C(spd)—H B ik, HZR1E xR~
) 96 5 97 (Scheme 16). 4 T fiifbaifb B IR, 1F& 1445
Z B AR =T A B R IR &9, T ELRO 1%
R RET, H CsF 5 Cs,COs i[RI 2508 %
.

2022 4F, BRUARSREHBIDUE B . AL AT I 14
AL E AT 4-FEE-N-Fr A R RS ) 104
MR ZIRmATAHEY) 105 R, fEEAEE P& T,
TR C(sp®)—H 1) Heck N, tHE T — &5
FHRIAN o-JEEEAL 5 ¥)(Scheme 17). 5k, 104 7EHK
A () *F R H PR B AR RS 1, % H
FHES 7 LA 1,4- ARG T 1B R 3h 77, i
S FTRAE SpEEIE | HIE 107 U5, 107 £ 1,5-
HAT A= BRI 6-Bik B FH 56 137 4 — 0% 2 2l 3R A2 B 2

Mono-halogenation reaction

4CzIPN (1 mol%)

H 3 109, 109 1R % 5 8% Ir(IV) 8L ABR IE B 1 110, I
FRAE Tr(1ID). f Jo AEBR AR i3E R A2 B 6-C(sp)—H Heck
RUMBF=4) 106, X FHT AL B T I B b AE H B
FATATBE 2 AN C—H B E C—C IR AL T
%

2022 4, Wallentin F1 Ondrejkova 4@ 411331 D) 3 74
N-Fe A FEME MR R 112 IR, 76 S T i oy
BB S e AR 45 &, IR PRSI T B 13
55V 114 ()4 (Scheme 18). % S BT F I8k A4k 5751
e, 58F =M AWML, BITE SR
TR INER, [N AR, %N B S A Bk L
7 Ru™* 4 J5 CBrCls 75 21 ()« CCls F H 3 I sl 1) 5 B %
b, B2 O—N I RB B E A B Ak 116 &
1,5-HAT AE R R R0 B B2 117, 285, 117 # Ru™
WP EAONE S OE S T 18, A R B, 18
PRI C—O 8, 23— K5 INE K74
Y113, JRER 114 ()4 BN R AE R AR A2 1, «CCls
B H e I e R B 113 SR A R E e
(44 119, 235 119 H A4 SR BB IE 551 120. #x

CsF (2.2 equiv.), Cs,CO3 (0.5 equiv.)
Selectfluor (2.0 equiv.)

O,N
| 2 \©\ )OL:P
' : R
MeCN/H,0 (V:V = 4:1), 40 W blue LEDs ! N3 o/\/\r

40 °C, Ar, 10 min

Me\fCOZH (AINCO, catalyst, rt., 12 ~ 18 h)
N‘OWR — Condition A 20 examples, 8% ~ 67% yields
92 H 4CzIPN (3 mol%)
Cs,CO3 (1.1 equiv.) PG R
Ethyl trichloroacetate (2.0 equiv.) ~0
NCS (2.0 equiv.), 40 W blue LEDs 94 Cl

MeCN, 40 °C, Ar, 18 h

23 examples, 7% ~ 68% yields

(ArNCO, catalyst, r.t., 12 ~ 18 h)

Condition B

Di-halogenation reactions
Me.__CO,H

N< R ————
O/\/\r or Condition B

95 F

\f Condition A PC~

8 examples, 16% ~ 43% yields 8 examples, 11% ~ 53% yields

Me PN
2 ©O° -co, -MeCN

Plausible mechanism

Me._CO,H Me.__CO,

T

99 R fﬁr

T
-N -N SET
Q base /
PC
H H pPc*
R R
92 98 pC*
N

N .
C'\/@ SET
103

OH
oN 1SHAT (R

H 100

T

102 101

B 16 1 o-fr i 1 i s X5 X XS L

Scheme 16 J-Regioselective mono- and dihalogenation of alcohols
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=v=0

Ir(ppy)s (0.02 eq

uiv.)

al H A DMAP ( 2.0 equiv.) R Ar
r .
n-BuyNClI ( 2.0 equiv.) HOW
NO) + Ar
N \/\)\R )\Ar MeCN, rt., 12 h, N, 106
NC 104 105 4 W blue LEDs
44 examples, 40% ~ 89% yields
Plausible mechanism 1 gelected examples
+ ArCN |
X I | i\
1
1
Ar \N/O\/\)\R ‘O/\/\(R 1,5-HAT OH i HO\/\O/\/\Ph
104 107 R ! iy
< ! 46% yield
1
Ar = 4-CN-C,H, 108 : /k/Fl‘
e 1PV 105w E HO L~ g,
1
&z Ar R i 70% yield
}K)\/\/OH :
et a 109 E Ph
J 1 HO =
i Ph
Ar R cr ¢ R :
LA~ oH . ArWOH | 56% yield
Ar Ar 111 !
110 ' Ar
3 i HOW
A /V\NOH I : 66% er'd, Ar = 4-tBU'C6H4
! 106 '

B 17 i C(sp®)—H ## Heck Jx M AG#E 5-4ilE
Scheme 17 Construction of §-alkenols through radical C(sp*)—H Heck-type reaction

TBAB (1.1 equiv.)
CBrCl; (10.0 equiv.)
Ru(bpy)3(PFg) (5 mol%)

O

Selected examples

(0) R2

1
i
|
1
0
iL o MeCN, 55 °C, 6 h 113 i Ph\@
&N j1/\/\R2 18 W blue LEDs 18 examples, 55% ~ 95% yields | 62% vierd
—_— ' 0
\/K R TBAB (1.1 equiv) ! y
12 CBrCl3 (10.0 equiv.) Br 5
Ru(bpy)s(PFg) (5 mol%) . R? ; Ph\<i7/Me
MeCN, 55 °C, 6 h M4 O E
18 W blue LEDs ' % yi
18 examples, 48% ~ 90% yields E 68% yield
___________________________________________________________________________________________ 1
Plausible mechanism |
pj i\ /OY\/\ 2 i Me
Fe s N R :
CBICly v) L :
K |
i 12 |
+ Rull* i 0
RKG/RZ “CCly ————— |
+ N :
h N ccl, !
v ( BI’@ t%s/ 3 i
Ry Ru'l S 115 | Br
R? I 95% yield
RK&RZ N R'116 i ’
120 :
5 '\ R1_ O\ R? 1,5-HAT | Ph
Br 119 1 0
k /@e\ HO i i
1
ol 1 |
0 CBI’C|3 CC|3 CHC|3 R 117 i Br
2
, .
14 Br 13 Ho——— TN R 5 70% yield
1

C—O bond formation R1

B 18 kEouh L

118

Scheme 18 Concerted catalysis by iron and light
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BIKE

J&, HRE 51 R IE B 3 A B 28 (1 114.

N-Jt A e 3t mT 1 e 802 Pl 2R BT AR T
PRT] B R R FR sk e B AL 5 N-SEALIEnE (b &
SN2 [V 3K45). 2018 4F, Baik 5 Hong F1BAB45E T —2&
N-Bria B e s 5 121 1E ke B o 5 i AR R e i,
FHRIF A WU AL AR R SR, 7EiRF. EidiE 4R
(K26 AF R SeBl 7L e C(sp®)—H 8k F v ne B4k
(Scheme 19). ZHEME R, R&E—PHaEe 2] 4-2¢
75 FERE Y, HF BOE T S R EYE Y T 0 s
M. ZIRNZ T AU N R A, TERT WO
MRS, 3- Bk QA UK IR A& (Q1%), 51K
MEALIEER; SR)G, Q1+ Tl J5 N-Je A LML ne $5 2k 87,
F51 R N—O R AR RO M e I 7= AR v A I e S 2 B
3t 123; 293 1,5-HAT, 123 546 RNSE iR [t
124; #2545, 124 5121 Inpk, TEACH HEEFH R+ 125; 125
2 125 A0 5 AR BOTERE BH 1 126, 126 11 N—O 3%
G T B 2 r= A b S 0 1 2 123, 123 4k 425 53
R SAGHR.  FIRHLER B % 72 s E8 (DFT) T 543 3
ISIE.

2019 4%, PP BsILL N-Je S e #4 2k 127

N E R, 30 = H R TMSX (128)
NEBERMIRF, W SH M FEME A, RIS
RIE(N3) FIE(CN)FIBRFIE(SCN) 5] N FE 6-17, 3K
LT OB EUEE 1 B AE 14k ) Y. (Scheme 20, a). 3
W RS RREIE L AR K 1,5-HAT I FE 15— M5
T NS IR 130 A2 Rt 5 B 131
ANV, IV 7E TMSX [IAFAE T 44 Cu' 342 /il Cu"X (O AC)
£, AT [FR, 131 WA s e s 5L B 2k 132
22 1,5-HAT A= ek B % 133, e, 724 134 v RE TR
HHZES Cu"™X(OAc)4iE, FHldid 5 RS 2(Route
a), tWATREZ MK B AP A OB IE RS T, 5 R
FME 13 2] (Route b). B J5, F[FIFE A SEMG, 1% PR
2 1361 ST LA 7% S5 1 1 AR s 5 0 R (136) A o B AL AR5, 2
LT B R O He A/ B4k ) R (Scheme 20, b). 2021 4F
AT A ATV AL ) S B SR SR T Iz PR At
REER IS AW 139 ()4 (Scheme 20, c).
42 O— I EHHEMITEEHE

A AR — A RS B AT, YRR, o
HXPIRES AT, TEANLE AR T T IZ M. 2018 4F,
SR R A ZH B DL i A0 R R A R, SEI T R R

R-F h Q4 (2.5 mol%) \ NiR MeO ('; Ph
| N -
N ors H NaHCO; (1.2 equiv.) - © N
'\/i/{\ CHACN, t, N '
(e} 30N, rt, Ny HO i
RIF blue LEDs, 16 h piR? N0
121 Me
40 examples, 56% ~ 95% yields 122 Q4
Plausible mechanism - e
H |
. 1,5-HAT * -
121 — —SET—— O\/\/l\RZ LT AL, HO\/\/]\1R2 ‘Q?_/O\/\/l\RZ:
SN, 123 e 121 124 R LR2
Q. Q] _ o !
) R chain \ OR'
R'O.  _~ pathway Y
th /+_ N3 /\ --------------
SET -H ‘
N e Ty o !
L]
S S R
[Qr* R H 123 R
HO 1R2 122
Qi *+123 R
126

from Cholesterol
70% yield, dr=7.1:1

from Pyriprooxyfen

N ‘ N
O H
M /\é\\ cl 4
OH € HO

from Vismodegib

66% yield 86% yield

Bz 16 AT WL I C(sp®)—H BERILIE (L
Scheme 16 Visible-light-induced pyridylation of C(sp*)—H bonds
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(a) Zhu's work (2019)

Me N MeR1 ,
N R
=N R® + TMSX
BF4 128
Me 127 H

X = N3, CN, SCN

Plausible mechanism

Cu'OAc

fac-Ir(ppy)s (0.02 equiv.)

CuOAc (0.2 equiv.) X
1,10-Phen (0.3 equiv.) HOMRs
CH4CN, rt. R R?
7 W blue LEDs, 48 h 129

49 examples, 48% ~ 87% yields

134 R
I
route a Me | - Me
Cu''X(0Ac) N Ph
OH e Y 1O Y
Ph Me 130 H
r
/)l(\/\/ Me C Me
OH .
Ph N Ph
134 routeb Cu'"X(OAc) \0/\/\(
. Ph /( Me 131 H
P ™" on -LEHAT 0. J
133 H 132 |
X
(b) Zhu's work (2019) )
fac-Ir(ppy)s (0.01 equiv.)
Me N MeR1 Cu(OTf), (0.05 equiv.) R4
| R2 1,10-Phen (0.075 equiv.) HO 3
N, RS+ R'B(OH) . R
BFs T 0 136 NazPO, (0.05 equiv.) R R
Me H CH3CN, r.t., 24 W blue LEDs, 48 h
135 4 .
R* = Ar, vinyl . 137
69 examples, 86% ~ 36% yields
(c) Tang's work
fac-Ir(ppy)s (2 mol%) ~ _OEt

)

Cu(OAc), (20 mol%) SN

t-BuONa (0.2 mmol), CH3CN

Me
AS R? . OEt
| ! R2 \\P/OEt Bathophenanthroline (20 mol%) HOMRS
—~ N 3
2 A O)\/\(/R + HS/ \OEt R2
TsO 138 H

30 W blue LEDs, Ar, 48 h, rt. R

33 examples, 49% ~ 75% yields 139

B 20 AT WOGHEL FEER) 6 A2 C(sp®)—H #EE Be Ik S5

Scheme 20 Visible-light-induced remote C(sp*)—H functionalization of alcohols

C(sp®)—H 1) 2% 75 AL [ i (Scheme 21). %ML
TN R E AR BT 07 B BRI, BN ROBLAS B 1] LA
AR = LR (TFA). RN H X = 31 £ Tk 4 22 il R
(PIFA) 5% 143 A A il — e AR MUOR H[A] K 144, 144
FER] WGBS R % O—T1 B4R 5I & 1,5-HAT HIkes
FeH 3 145, 1% R RN H Minisci KN FI#FE, H
THAERIERI &8 5%, WRESTEAW & 15 3]
I N 2022 4, KR AN AT A BA B SR R R Bh ik
SHR, 75 PIFA AR NME—IRF M 261 N A b S H B
B PR TS 1 Minisci )N ST, SR T —
RANEEZFE C(sp®)—H B2 07 2409 153, Z &M
T 2%, JRYTEHE, XEGEEL, BEmS, A
Al DURZE 5 {1 S S sh i AR OR, fE25¥i 2 B
A TEAE 1 B FH I

2019 4F, BR 5 REABILIIRR S PFBI-OH

Chin. J. Org. Chem. 2024, 44,1~17
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AL, %54 PFBI-OH SEEMJEA B . SET i8J5
1—O BRI A S R A, 1,5-HAT LLKIE &
Minisi 8 C—C##, $R1F 1 — RYIELI 405 HAL ) 156
(Scheme 22). PFBI-OH ] =131 L 1 A2 S oA FH F it &
1A EE S B o 2050 A 1) .

2020 4, Wallentin $f@1ZHMOER] WHGHIEAL T, DL
BI-OR 157 RSB T BERIEEL & B (Scheme 23).
HEF P AR OR S VEHGR e (B V=—1.73 V vs
SCE in CH;CN)i#id SET ¥ 158 (Ei.*=—1.07 V vs
SCE in CH;CN)IL JiF A ki %8 B H 2 159, 159 X &
1,5-HAT 3f456% H H3E 160, Bfij5 160 £45 SET A4k 2E ik
IEET 161, 48 5EHM . &5, kiEET
161 251 N IMEIRAT H A= 00 Sk i 24k &4 158.
B2, KRR, s 3-SR, mTHA
PRI I 85 7 i e MUK, ANIE 1% 441
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BT FREHR

(a) Zhu's work (2018) PIFA (2.3 equiv.) oH
M 100 W blue LEDs "

DCM, N, 5~ 24 h, rt. R? 3
40 examples, 31% ~ 93% yields 1427
Me OH Me OH
H._Me Me
U HAT U X [0] X
o+
145 § N
146 149 150

Me Me Me
AN
b
H+

Selected examples e  Me  Me . mMe

p Me OH Me
= =
NS NS
HO e N N
Me Me Me
0,
90% yield 79% yield 67% yield dr=1.8:1,68% yield

(b) Zhu's work (2022) .
oH PIFA (2.1 equiv.) OH
S . .{I@
% R?

151 162 50 W blue LEDs 163

MeCN, 12 h, r.t. .
............... . 28 examples, 30% ~ 80% yields

B 21 TRJEFM TR C(sp®)—H BEREEAE A7 FAl SR

Scheme 21 Metal-free alcohol-directed regioselective heteroarylation of remote C(sp*)—H bonds

R3

y ~ i ! PFBI-OH
OH PI;BI OH (1.3~2.0 eqtuv.) OH E F OH
) J\/\/H . u(bpy)sCl, (0.5 mol%) . ; F /
R’ ] H 23 W CFL, HFIP R , ; o
R 24 h, Ar, 30 °C R : .
154 155 o o 156 |
40 examples, 44% ~ 91% yield ' E 0
Selected examples F
N /g)ﬁ\(%
/O
quinoxyfen tarocin A1 camptothecin
67% vyield 78% vyield 58% yield

B 22 AT WOGIREN I IR C(sp®)—H IR 2% 05 B AL S
Scheme 22 Visible-light-induced remote C(sp>)—H heteroarylation of alcohols

Ar fac-Ir(ppy)s (5.0 mol%) | Selected examples

1
BI-O>(\)\H pyridine (1.0 equiv.) Ar\<i7<i2 E cl
1
O
Ri R2 CH3CN, 40 W blue LEDs ; _7 0_7
157 " hv y rt., N2,603 h o 158 ! 0 Lo
K examples, 46% ~ 92% yields ’ i 75% yield 91% yield
Irv i 0
A v 0% 0
. -HAT HO o \__J Ho oo _7
° p DEPAT FOS A XA 0 .
R' R? 159 R! RZ 160 R' R2 161 1 46% yield 56% yield

B 23w DGR T BB SR
Scheme 23  Alcohol etherification enabled by visible-light photoredox catalysis
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2021 4E, Hong BRI ZH2I7E T M AR LR, 2
BT IRBESEAL AW £ i(Scheme  24). 1% J S48 HH
AT Ae A A A ) O—T IR SR, AR5
Nt 1,5-HAT Fl5rF ML SEIL C—O B, 1%
TR B, A BRI R A P A R

2022 4F, Tatiana URRRZHMIETE &8 ) GHEAL 644
N, SEZHL T 0-fL C(sp*)—SCF2R 4 f1#4 2 (Scheme 25).

RNTEF4A, EFEBERMNERILEYS B EAE
H, B HATA A FIRRERIL G, A A a5
PR (PIDA) il it Pl A5 4 Ak il O—1 4 174, 174
TEA] WG RS R 3R e s R 175, e E B
175 & 1,5-HAT P2 £ 195k H B2 176 5 ArSO,SCF,R?
(172, R=H, F, CO,Et, PO(OEt),) i 71| S5 % 15 1| A 7 1) 4
R4 177.

i X H I (5.0 mol%), NIS (1..0 equiv.) N o
RT OMOH AcOH (1.0 equiv.) R OM/Q
162 n HFIP, blue LEDs, rt., 24 h Z d
On=01,2 11 examples, 52% ~ 89% yields O 163
Plausible mechanism
I, or NIS
ij RA/j blue LED Rm
H N H
~ O *O
164 © HI or PhthNH 166

I, or NIS
1,5-HAT R/\./j

168 HO

I or PhthNe

ijg[

Selected examples

170 HO

SaasINcEas @*m

72% yield

70% yield

60% yield

o ) e 0

68% yield 88% vyield

52% yield

BK 24 FIDLEMF T TH C—O #KHE

Scheme 24 Visible light-induced intramolecular C—O bond formation

(1) PIDA (2.3 equiv.)

CH,Cly, 22 °C, 15 h, Ar

(0}
R! I 30 W blue LEDs R'
HO + Ar*ﬁ*SCFZRZ - AcO
171 H o (2) MeCOCI (13.5 equiv.) 173 SCF,R?
172 22 °C, 10 min, Ar
27 examples, 29% ~ 81% yields
Plausible mechanism
1
R PIDA AcOH o R hv o
HO/\/\( | R1 \/\/\R1
171 H Ph” 0T 175
SCF,R ;
- t R
1,5-HAT HO\/\/.\R1 reagen HO
176 177 SCF,R?
Selected examples N
OAc <|:/\/\OAC %o Ac Y\)<OAC
SCF3 SCF4 SCF,4 SCF,PO(OEt),
51% vyield 45% vyield 42% vyield 56% yield

B 25 Al W62 FRFLfE C—SCFaR SRy
Scheme 25 Visible light-induced distal construction of a C—SCF2R bond on alcohols
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ik SR

43 O—OBHIHERKEBAHE

2018 4F, XIZEURAAHUIEG AT, U E M)
178 % H AT, SCEl T RIS FIR AN 5 C—
H B A s AL . & AR e 2 Ak e B
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Scheme 28 Alkoxy radicals-mediated remote functionalization
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