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Recent Progress in Hydrogen Atom Transfer-Mediated
Photocatalytic C(sp®)—H Bond Oxidation

Huang, Jiahao =~ Huang, Yahao*  Hu, Peng*
(Lehn Institute of Functional Materials, Guangdong Basic Research Center of Excellence for Functional Molecular
Engineering, Institute of Green Chemistry and Molecular Engineering, School of Chemistry,
Sun Yat-sen University, Guangzhou 510006)

Abstract Oxidation reactions are fundamental and practical processes in synthetic chemistry, and achieving selective and
efficient oxidation has been a hot topic in this field. Traditional oxidation methods face several challenges, including poor
selectivity and difficulty in controlling reactivity. Selective C—H functionalization, especially the selective transformation of
C(sp®)—H bonds, enables precise control over functionalization sites and allows for functionalization at some low-reactivity
positions, demonstrating significant advantages in synthetic chemistry. Combining selective C(sp®)—H functionalization with
oxidation reactions presents a novel approach for achieving high-selectivity in oxidation processes. Hydrogen atom transfer
(HAT) is a commonly used method for transforming C(sp*)—H bonds, typically requiring either photochemical or thermal
initiation. This article reviews the progress made in the past five years regarding HAT-mediated photochemical oxidation of
C(sp*)—H bonds, briefly introducing the reaction mechanisms and substrate applicability of these new systems, and provides
an outlook on the future development of HAT-mediated photochemical C(sp*)—H bond oxidation reactions.

Keywords hydrogen atom transfer; photocatalysis; C(sp®)—H oxidation
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Figure 1 Common oxidants
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Scheme 1 Photocatalytic hydrogen atom transfer (HAT)-mediated benzylic C(sp*)—H trifluoroacetoxylation
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Scheme 2 Photocatalytic 1,5-hydrogen atom transfer (HAT)-mediated remote benzylic C(sp*)—H oxidation
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Scheme 3  Photocatalytic HAT-mediated benzylic C(sp*)—H oxidation using CeCls as a photocatalyst
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Scheme 4 Photocatalytic HAT-mediated benzylic C(sp*)—H oxidation using [NEts]2[CeCle] as a photocatalyst
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Scheme 5 Selective benzylic C(sp?)—H oxidation of ethylbenzene derivatives under continuous flow conditions catalyzed by anthra-

cene-cerium synergistic catalysis
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Scheme 6 Photocatalytic amidation of benzylic C(sp*)—H bonds using iron complex as a photocatalyst

FeCl; (0.3 mol%)
Alr (sealed)

r—CH _
1 : MeCN (2 mL), rt. 4 h Ar—CHO
(0.1 mmol) 10 W, 395 nm LED 17

Selected examples

LSO o ON)AQ

17a 17b
91% 73%

17¢ 17d
81% 70%

BR7 BRI EPOGHEAL R RIE C(sp®)—H BEIEFEIE L S M

Scheme 7 Photocatalytic selective oxidation of benzylic C(sp*)—H bonds using iron complex as a photocatalyst

TSI RS 3 e A I, B & o 1o T AR BV
AL RIREE. 5 A R M TSR 1K HCL A IR I8
P IS, AT LBl N-25 AL S B, % Bt T
{7 A e SRR i 2 R DN [T S S A= A B
B R AT

TR T (003 4 J Dl M A A R 2 T AR R R I
— A5 BHEEIE R T U0 L J LA AL — e (i
i, Bk UG, 74 H HAT RS2 xF 46

1514

http://sioc-journal.cn/

© 2025 Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences

I H 5 C(sp®)—H MWL LA & 22 SET 1%, SEaixt
IRIR A2 {8 2y 2 T 6 (A AT 1 A 1 i
2024 4F, A REHBPHRZR T U2 AL AT LA 5
R C(sp®)—H BAEM ML, 40 Scheme 8 Pk,
RS RORISL IG5 R, U0 Ml ik UR, &
2 HAT RAIMER. BEAE SR EREI/ PR HAT
G C—H R ik B R 5 =B
RA R RIRIE B SR R L R SRR . TR

Chin. J. Org. Chem. 2025, 45, 1509~1522



Chinese Journal of Organic Chemistry

REVIEW

RiVR R S fF 2IE, B Jm BRI A i B s R
T UO(OH)? " (AL SN 58 il AL IR 3F. 7EIL ¢

1 OH
MeOH R
Ph~ "R2
21
1 H 9
R UO2(OAC)2*2H,0 | Acetone, R? = H L 1
Ph™ "R®* 0, rt, blue light P,
20
HCI, R, R2=H i
= Ph” COH
23

B8 U2 AL A WA T2 C(sp®)—H S M
Scheme 8  Visible light-mediated oxidation of benzylic
C(sp®)—H bonds catalyzed by UO»2"
PEJTIH, 2R B RS AE R 95 ) C—H B3R A SN
XA 5] % J — S I 0 2 I D RS A7) 0 R PR R S 5
FW], ZIAR FA T 5 AR L D7 SRR R R AR
SSE, A R B F5 7 A R I B T

R E 7O A R[W100n]*, B2
— RO, A5 U0 Scheme 9 FT7R. FEJGHE
e pir, DT BERT DAE A HAT 077 SC3 C—H 81
X, WArblilid SET i f2 5 A . i1 DT 1F
JeHEAFIEAL AT WO A 2 C(sp®)—H 8 H e I B
OV —LedRkiE. 2018 4F, Noél BRAZHEME A1 R A9 1R
VU 34% (TBADT) G AL, 2SN, TR %
ARG TSI TSR 25 A R ) C(sp®)—H
R, 40 Scheme 9 . AR TT 45 RAFR W ZAK =]
PURE TR 38 I ARG A C(sp®)—H 8 S AL Rk
B, GRS RO R e ). T ARG C(sp®)—
H 8, AU SN 2e e Bt AE T F 2 C(sp®)—H 8.
b5, LA DT AOGHEA AL HAT /3 0] WOty
C(sp®)—H BEEM A — L g, 2023 4, Goddard
111 F1 Gunnoe B ZHBUE A DT Nye AL, KC1F =51
IR NE B AR, AR IR T BRI SEIL 1 HBE R
FALE =9 ORI SR, 2023 4, Suzuki PRAEEZE
i+ SR AR DU K S 84 (TPPDT) NG AL TR, 7RI 2K 4t
JCHRST TSR T HAT /v FHOGHEAABEIZ A o 7
C(sp?)—H B4 B, U0 Scheme 10 fiizx. ST M AY
JERA R SRR, S N IE T2 BhO7 B P bR
%, 13D ERTE R E ). AR R R LR,
JGHEALTR DT BOGHUR Y M DT*, B )il HAT i F A
JERADE C(sp®)—H B A AW, AR E ti2k Int 5a, HH
5 Int Sa M A EARTE RURA M) 27, MR E |
AR BRSSP R A H B2 Int 5b, FE/EK
A= HAT I FE % ke 3 A0 4 Int Se, B /K Y il 2%
PV 19; B T RRERAR S B R R T SR Y I R O
BT Int 5d, BJEHE H0 SR BO Y Int Se, bl

Chin. J. Org. Chem. 2025, 45, 1509~1522

© 2025 Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences

B R A E R & ) 27.

TBADT (2 ~ 5 mol%)

H H 0, 0
R R2 MeCN/1 mol/L HCI (2.5:1) R1JLR2
R = Alkyl, Ar, Alkenyl rt, 45 min
R2 = Alkyl 365 nm LEDs
24 continuous flow 25
4-
_ o o _
Il Il
o— We—o—W—o

Selected examples
e}

@ )@* iﬁ
25a 25b 25¢c

70% 43% 82%
0}

X

—

N MeOOC
25d 25e
56% 52%

BR 9 DT LKA W SRR FEREMAREL

C(sp>)—H # &b [ B
Scheme 9 DT-catalyzed visible light-mediated oxidation of
allylic, benzylic, and unactivated C(sp*)—H bonds

2 EERNELFIELR HAT 43 C(sp®)—H
BEHMRN

AU SCHR RSV &R LA mT DASTIINT I S . 374k
R AN X SRk B . (HE & R At AL
— S, Y RME 2R RN S ERE, ek
FRWE I ARV A e R, — i g
&JEICE Pd. Os 55, ARG HA AN EE, BRET
XK BEC A PITE DI . 25 S AT R
Rk, FFR IS8k E L E &8 s b Sk R,
R TSR A A S AT 70— KA s

2020 4F, fHHERBANR R T —F HAT 3106
AL IE C(sp®)—H SEAA N, 12 NAE A 02 A
7, =9 IR R R A A fE AR, AR HR AT R EAT,
AJ DL I 2R 2Rl A W AR S 2R AL A S o R
TR AW)(Scheme 11). JRANVEFEIWF AL LI R, %%
NEA] DUE F T & B B E R, 13RS 2 R
FEY. HUERAT 7T SR It R B, = U S WA AN 5 AR
JetEH T IERHIEA S-0-0 = J6HA 135 11 1 )44 Int 6a

COOMe
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BilLE FIRSiRE
_ _ 4
i i
O”‘W\\O/W\\O
TPPDT (0.7 mol%) O O / /
i | PN /9 ¢ o :
R1J\N/\R3 — RN R3[| OWso_ | 9 S A i%
ég MerCtN ‘(‘3th) 5 \ O¢V6\/\ o /‘\év 0 / @/ 6@
L, N Y
26 Xe lamp (4> 350 nm) 27 O—y—0—>y—0
(0.6 mmol) 5 5
- DT - TPP
Proposed mechanism
O H
R
DT* R2
hv 26
HAT )
?L 0 00 J(J)\ OOH
o R1 N/\R3 R1JI\N)\R3 R1 N R3
HDT R? R? R?
Int 5a Int 5b Int 5¢
02 |ser !
?L O OH o o
H,0
R'] ﬁ’l%\RS 2 R1J]\N)\R3 R1J]\N)'LR3
R2 IR2 R2
Int 5d Int 5e 27
Selected examples
| 0 o o o 0o o
0._N_o0 J M
v 0._N_O N N N
v H H H
27a 27b 27c 27d 27e

83% 50% 63%

35% 7%

B 10 DT LI e/ S WAL R o A C(sp®)—H B LR
Scheme 10 DT-catalyzed visible light-mediated oxidation of amide nitrogen a-C(sp*)—H bonds

SN AL TIART HAT 05, AR s ek
DU, P S AN B HAT 3 PERY Int
6¢, Bl HAT i 282k C(sp)—H R A Wi A=
FCREEE B Int 6e, R H HILSS G A B IELT
FRRAE T A A B, A A AT HAT 2
B SET I FE T A A6 Int 6f, 555 /KT BB,
o T IR =40 o B ) 25 33— 0 S AL R

2022 4, ERIH REEHBR R T — M e b
WFIEA I HAT A 3572 C(spd)—H AR R, W
Scheme 12 Jfi7n. 4R R4 A A A EALG] . Fbndr
P4 (Rose Bengal) N6 AL, 75 WIS k7.
X EATE B A AL B, 1L v] BUE H T 2 FeR IRy
SRR B RS, 19 B R U 5= 26 00 T A
C(sp®)—H #EM=Y), Hixx Nk R DLN T 2
ZIYETARAN S R A YGRS C(sp®)—H SR
Fe. X R NALERAE LS SRR, LT Rose Bengal
1E J N A S 2] B 2% % (Energy transfer, EnT)I/ER, 7
WOGHRSS T, BRSO GEA S EnT R =48
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AEAL N RS, B RS A A Br TERUE HAT
TG E ) Bre, Breifiid HAT i F2 SR R AL C(sp®)—H
W, ORI A B3 Int 7a, A3 E RSB
HHENE TS, A4 TR ENY Int Te,
AW Int Te BiKTE i & BT Y ap-AE AR
fifi 28.

2023 4F, RIS A Nar-eosin Y AFEMHE
3, 02 WA, Jeit WS, A RIRIEAT
W, ISEIL T AR A C(sp®)—H AL
J i, W Scheme 13 A, X2&DHMASAMN
C(sp®)—H BEEFMEFR AR B HRIE. X SOM 1) 4%
PERALSEIE R, TERAL R, 12 AR R AT DL
B RIER MG R 3 C(sp>)—H R E, FE
PP RN I B A AP R ) LA AT LA B 20 0 1. Xk
IS [ JEC A2 RV 90 S8 R B, 12 S AR 2R PR JES 40 3 P 1
RAF, ALV T 2R . =S R &
HIRVIIGAM ZHEAL, BEDERRTFE =R,
24 fefi 7 BP0 S JCIR ASB AR B, e B A8 AT DL OE 3k
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CF3S0,Na (25 mol%)
R“—(jﬂ R? 0, (101 kPa)
|
= MeCN (1 mL)

28 rt, 12h
(0.2 mmol) 400 ~ 405 nm LED

(R?= alkyl) (R2 =H)
Proposed mechanism

F3C~S/0Na
CF3802Na hv
Int 6b
N
hy \ 2
or 02, 02
Q
FsC~g-ONa 1 Na* + F3C‘S’ § (Rz =H) (R?= alkyl H)
0-0 Oz
Int 6a Int Gc
\ HAT @ -H0
+Na*, - H* 0
F3C~g-OH
o-0 . OOH
Int 6d R X R?Z 0, or0, '0, N R2
% + H+ R T P
Int 6
ntoe Int 6

Selected examples

salealieall Q*Q*Cﬁ

29a 29b 29¢ 30a 30b 30c
100% 100% 97% 93% 87% 89%

B 11 =R RO AL ) HAT /7R3 C(sp®)—H BEAAL N

Scheme 11 Photocatalytic HAT-mediated oxidation of benzylic C(sp?>)—H bonds using sodium trifluoromethanesulfonate as

a photocatalyst
H Rose Bengal (0.02 equiv.)
"BuyNBr (0.2 equiv.)
R | ‘ R
O,, MeCN, ¢=0.04 mol/L, rt., 4~8h
31 12 W, 450 nm LED 32
Proposed mechanism H
[RE] 10, +Br - B+ R | —PAT R@
_02
31 Int 7a
hv EnT 0,
5 0,7 gy~ HBr 02
. HO-O -0O-
[RB 302 f O-0
RT | RT | R@
32 Int 7¢ Int 7b
Selected examples
Ph, ,OH Me, ,OH -Bu, ,OMe Me 2
: Ph ; _Ph ? _Ph
e} O O
32a 32b 32¢ 32d 32e
62% 56% 89% 75% 70%

B 12 Rose Bengal JGEALFIEAL I HAT S8 P % C(sp®)—H BEAL
Scheme 12 Photocatalytic HAT-mediated allylic C(sp*)—H oxidation using Rose Bengal as a photocatalyst
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Naj-eosin Y (7 mol%)

(0.2 mmol)

Proposed mechanism

Najy-eosin Y

Nay-eosin Y

Na,-eosin Y’

I COONa
Br: ‘ N l Br
NaO O ¢}

Br Br
Nay-eosin Y
xr :
HO < H
HO H ]
34a 34b
35% 48%

26%, d.r. =1.2:1 64%

0,, MeCN (10 mL), r.t., 12 h

1
R RS
g
50 W, 455 nm LED R2 R4

then Thiourea (1.2 equiv.) OH
MeOH (10 mL), r.t., 4 h

B 13 Eosin Y YL AL HAT A3 4 C(sp?)—H 5L
Scheme 13  Photocatalytic HAT-mediated allylic C(sp*)—H oxidation using Eosin Y as a photocatalyst

1T, BB EF=RP =Y. RN E e B A R AT,
AL . FERE. MRS Z MR, 1B X%
NAEZY) fE BME TR IR T TIRER, dHRR 1%
JEV ASEELZ Bl T 25 )G IR B, X Ti%
SN AL T SE SR R W, eI RS EAER T
FRB TR R Bred 3] 7 HAT RFIAITER, JEEEIE R A
MBI EE C(spd)—H T THRE. A=A 1)
C(sp’)—H #id ALY Int 8c WHIMRIEJHE, 135153
FEY) 30a. SN A B P EREEAGE] P2 31a AT RERIE T
Y Int 8¢ HINK, LALES H H1%: Int 8b
Russell Y4k 2 b

WY IE SRR Acr RII JLAEH M0 — RO 465, 2024
4, Yamashita Fll Hamashima 543 F§ Mes-Acr ClO, N
FefE1bF). Selectfluor A HAT iRF . e e = 1 Hetd b
R AFAL G, BESEEL TR Csp®)—H BRIk
FA, Wl Scheme 14 AR, %% M) IE H 1AV E BE
RFEAME R IF. TE/EE S RN S, Sefitb g s
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EAGLLG, it SET ik 248 Selectfluor it F-, FFARA
A HAT iEPER H IR IEE ¥ Int 9a. H HIEIEE T Int
9a il it HAT I AR)EYIE AR 3 B % Int 9b J5, %
FH L Int 9b 5YefEfbFRAE SET i F 58 AL
W, BOWEMERREIEE T Int 9¢, BE/5HZ A
HISERIE I, TR A 7= 34, [FI4E, Aleman Al
Manchefio ZF44USE AR [A] (P B AL TR, XU(4-F JE 2R 0L —
Wik HAT 57, =N ER, SCal 7ot HAT
N SHHANEE C(sp®)—H BEE AN, U Scheme 15 Al
AN, RLAE RS R AT, R EAUMIN L R
RS R B JEEY)TE B R AR B, 2R RIS A TR
§5« P1 O RO PGS (PG A S8 AL, 9 BT DASRZS g 2
Sk 5= Sri)

TERTSCH R, IR E 4 )8 s 7E AT o
R NEE LMCT W fEr= AE & H R RiE R 2, M5t
[FIR, 7ETC4E IR M A TR AE &8 < E v HAT
RIS 5 M AR B 7 4% 52 0. 2021 4F,
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J‘\ Mes-Acr* CIO, (3 mol%) OR
Ar'pi Rz + MesSIOR Selectfluor (1.05 or 2 equiv.) Ar R? Me
HFIP/CH,CI, (1:1, ¢ = 50 mmol/L)
36 37 rt., 24 h, 6 W, 455 nm LED 38
(0.1 mmol) (7 equiv.) Me Me
A
+ 2
N
Me
Selectfluor Mes-Acr*
Proposed mechanism
Cl
J i
[NJ
[NJ H
Int 9a
Selectfluor SET HAT Ar/RL\ R2
Mes Acr Mes Acr* 36
K Int 9b
Mes-Acr OR
Me;SiOR
° Ar/R)?RZ
F’, -SiMesF
Int 9c 3 38
Selected examples
PivO PivO PivO P|v0/©)\Plv0/©)\ P|v0/©)\
38a 38b 38¢c 38d 38e 38f
42% 90% 55% 54% 77% 79%

B3R 14 Mes-Acr ClOs JefiEfk HAT /+ 5% C(sp®)—H e AR Ak = Bi
Scheme 14 Photocatalytic HAT-mediated alkoxylation of benzylic C(sp*)—H bonds using Mes-Acr ClO4 ™ as a photocatalyst

H Mes-Acr* CIO4 (10 mol%) o) NO,
ArSSAr (1 equiv.) /©/
R— | n n i R— | Ss
("BuzMeN)O,P(0"Bu), (1 equiv.) /©/ S
n H n
39 Air, DCE, rt., 18 h 0 ON

(0.1 mmol) 455 nm LED ArSSAr

Selected examples

580 8 &L &

40a 40b 40¢ 40d
47% 69% 37% 65% ;‘3; ©

B 15 Mes-Acr ClOs Al HAT /4 A5 C(sp)—H BRI SAAL R BT
Scheme 15 Photocatalytic HAT-mediated oxidation of allylic C(sp*)—H bonds using Mes-Acr' ClOs  as a photocatalyst
LI REEAMYE ] HCL Y HAT ), =08 AMH,  C(sp’)—H BN, 1% &F\“ ﬁﬁﬁ 6-IR K [d] My
TEEOCHRI TS TR 2 C(sp®)—H %ﬁ%ﬂ%fifh ZX JGHEATR, HCL 2y HAT A, ACREMT], RS
A PLSEIR 2 PR R RR) TR 3L C(sp®)—H B4k, 7] YeHB S R iE4T, U0 Scheme 16 ffian. St e MNAR R FIEY)
DI i1 HAESE . JUE . RS Z M ERER]. 2022 JEFEINT TSR R, 753 C(sp)—H #JE T 1° C—H
F, FEERGAEOISIIL T LR AT IO A R B, RN BN, BT 2° C—H #if, A
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H 42 (5 mol%)
HCI (36 wt% in water, 50 mol%)
Arﬁ)\R1

Air, MeCN (2 mL)
60 °C, 24 h

0]

_ Br IS
Ar)kw or  Ar—COOH \©E>
N

43 44

4 6 W, 390 ~ 400 nm LED 42
(0.3 mmol) (R'=H)
Proposed mechanism
)H\ S )O\OH H,0 Q Q
R —2 or
Alr . 10R H* Ar” CR! Ar)LR1 Ar)LH
nt10a Int 10b 43 Int 10c
H 1
- R'=H
4\ 42 ( )
A R or o
2 o)
1 HAT [0]
SET SET
. Ar—COOH
HCI H* + CI
a2 42 0, 44
s~ (R1 =H)
hv

Selected examples

(0] 0 (0]
FsC MeO EtOOC

43a 43b 43c
84% 93% 62%

44a 44b 44c
84% 88% 49%

B 16  6-FEIE[EMI L HAT /57553 C(spd)—H #EMIEL SR
Scheme 16 Photocatalytic HAT-mediated oxidation of benzylic C(sp*)—H bonds using 6-bromobenzo[d]thiazole as a photocatalyst

S N A FEAE . T 2 Bl e L R AT R U )
IR, WIFEIE, BRAE. UL, R R =R AR AE, DL
JER oy R RT3, WMEMY IR, %R N AR A R A
B, RBIRERT R E ). VI R,
ST R LU, X CU 47 i 54k, F2E
B HAT i&PEM Cle, BfiJ5 Cleifiid HAT i F2 ST 2
C(sp’)—H B, K5I 45 AL N3 H H1 % Int 10a
FHEE A Int 102 5@E A BEAETES, AL
BIEE C(sp®)—H 4L, B B hERIE T A A 5HE
JER A5 M A 7 1 B PR T SRR

bR T AES B A LIS, FES R IR IR LI
HAT 77, 2022 4F, X ERAHER R T —Fpn] WA
1 HAT /543 C(sp®)—H BB, U1 Scheme
17 FioR. ZRNAER CBry NEAFIAT HAT 17, =5
RNEEAT, RS FEHT, B Csp)—H B
TRBIER. FEARA SIS, X PR R BN DY T 2
SR ¥ (tetra-butylammonium perchlorate, TBAPC) 1] L
Pem B R B P= 2, RS B AR B, %R AT LA
FRHER. }ET. HEMFRRELZ U, A
X IR B ) A s R ET DS IR S i) 4%, 2024 4F,
XI| 2673 R e 2= PR A AH 48Md ] NH4Br o HAT 77, 4
SONRAT, WAT NIEIR, TERERA 50 C TR R, K
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DISEHL T JeHEAL HAT 4 S5 C(sp?)—H BE4UL, K51
HERA A TR PV B AL A2 TR AL .

3 R&ESRE

WHE JUESJR T H B A S H6 AL C(sp®)—H #4
T S AT T 483k, IXER 4 o AR BAR N —
Ay, R— AT R R R I TR SRR 5 T,
SRR I B AL e 1 Bt &R AR R JRIPR, LA Ce. Fe
SRR IV & R T = OO IR DB A R R AT KR
J&. BEAL, AL A 7Rt A ARk 22 b 87 FH 38 1 28
N, WY WE S5 Sh ST b AL ik RAEJefiEfh C(sp®)—H %
SN IRNE FDRE FH ABPE R R k. 7R S AR 3 % U T
SR FH BN 2, P a IR G AL 25 B Ak SN )
TR, SEgURN R MNATEL, AT RGBSR A
% A BRI X IR A G AL S A R,
[FIBS 3 s T RBLEREE, hTE T RATE .

SRT, H ATE IR 2 RN R N 58, 7RI
HM b, FEERTE BTN Csp®)—H AT A2
C(sp®)—H#t, ® ARG C(sp®)—H B #8148 Ak S B
WEkZ FB, XA A W5 R A B RS
oy, fEAMFRERE b, B ATORME DU, F 2 A ™
VIR R SRIRATEEY), DABSFIRE N 3 = kg
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REVIEW

CBr, (15 mol%)

/')*\ TBAPC (10 mol%) i
AR Air, H,0 (1.5 mL) Ar” R
rt, 16 h
45 14 W, 400 nm LED 46

(0.2 mmol)
Proposed mechanism
)H\ 0, O0H .o )OL
Ar : R‘1 H+ Ar R1 Ar R1
Int 11a Int 11b 46
H HAT HBr
Ar/)\R1
H
45
hy . . hv O,
CBry CBrz + Br SET
HAT .
O, +H*
Int 11a
HCBr

Selected examples ———

46a 46b
92% 88%
O O
F OZN/@)K
46c 46d
61% 41%

Bz 17 CBra Gl HAT /it S5 C(sp®)—H ¥ L R
Scheme 17 Photocatalytic HAT-mediated oxidation of benzylic
C(sp®)—H bonds using carbon tetrabromide as a photocatalyst

b I PR A R N AR B RELE A AL S AR =
i) % R F EE R, HH AT IH S L
C(sp’)—H #AAM P — KM, U ET IR %
B N AE R AR RO . BRI, H
HIGHEAL HAT /510 C(sp®)—H AL S NIk A =) R T
P28 AR SRS I, o) T SR A R B DR 11 DX 3 ¢
PR AT B AN ST A bR 1) 55 O T b VA 15 B R o K R
W RIE 2 BA IR R R A R
AL RE ST AL, K ik I £ B e AL 5 A X RR AT A
SiAis s, SOVEA R B DR B . AR
RPN SEARAL AR, TTRE R ARG C(sp®)—H
A SO ) R 7 T

FeMEAL C(sp®)—H BEA AL R LI 26 AR AN IR BEE
B AT RESEIL 2 R R R iR G A AL, TEARCK, MG
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JCHEAL Csp®)y—H B SN A SR F 738 2 AR A
MhE, EUFRS T AL 2 RO SR A 7
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