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Recent Advances on Oxidative Radical Addition to Aldehydes

Kong, Lichun Zhou, Yulu Luo, Fang Zhu, Gangguo™

(Key Laboratory of the Ministry of Education for Advanced Catalysis Materials, Department of Chemistry,
Zhejiang Normal University, Jinhua 321004)

Abstract Ketones are ubiquitous chemical entries in natural products, biologically active molecules, and functional
materials. As such, developing operationally simple and general methods for the synthesis of these scaffolds is highly desiable.
Recently, oxidative radical addition to aldehydes has emerged as a highly efficient strategy for the direct access of ketones. The
strategy features a formal 1,2-hydrogen atom transfer of resulting alkoxy radicals, followed by single electron transfer
oxidation and deprotonation to give various cyclic or acyclic ketones in promising yields with a broad substrate scope. Recent

advances in this area, including both intramolecular and intermolecular versions, are discussed herein.
Keywords aldehyde; radical addition; ketone; 1,2-hydrogen atom transfer; single electron transfer

BE B 2= A2 07 SR R AW aEn, B B3
REUR 5| T4 TAEF B2 068, B MR SR T
Fe Tk - Bk — 2% IR B A AR B, B BN s B,
FEAE B E B2 E AR k. R
BH MM, E—D R A R RGN B R
PRI R LA B LR S Tk R X Al — T U )
AT, B L, M2 feis LI B EH 2R N Rl s 8 32
ez —(E ), ImFR, SFEEITE IR S A 4k
WAk, 5l T ARz o, 5 R EESTRR-
BRI T2 s, e s
FENT BRI R0 Rl A PRI, BRI DR s A 20 A e 40 B P
IRZE Gyl i ik—Tee B- W 3R e 87 AR i i 6 AR B Ay s 1)
1 F B13&(Scheme 12)P), FTLA, X — I B A2 AT 3 (1,
TS 48 KK e /) T B — ik B g-r 3 75 1. Sk |
Houk Z5PYWFTE T ke S H 3L HIRR-BR - i,

* Corresponding author. E-mail: gangguo@zjnu.cn

Received May 31, 2018; revised June 27, 2018; published online July 24, 2018.

RILE R R AT (L BE <19 keal/mol), 11 HJ2 T
N, PRI, B ER G I R N R R AR (7).

ease of radical addition to C=Y bonds

C=0 C=N Cc=C
reversible partially reversible irreversible
to be developed developed well developed

B L E R A
Figure 1 Common radical acceptors
N T SERURR B HERRESE IR, e X R e T —
Tl 3 J5E 1 b 2 o s 2 ) S s 0 BIDSR FESE JEAR AR, 91
IN="T FB . Tl s be il SR 2B R e e A
JE, I i e S e B A a3k P47 171 45 14647 (Scheme 1).
B, Tsang 2GRV & 7 =T B4 SV Ik 1 bt g 17 477 2
FIIFFEEE A B B 30 /34 4k 88 Bk ) M (Scheme 1), R
53T AR T B R R I e S AR 25 5 S, 31 Al

Project supported by the National Natural Science Foundation of China (No. 21672191).

5 [ SRR 3 4 (No. 21672191) B2 Bh T H .

2858 http://sioc-journal.cn/

A ©2018 Chinese Chemical Society & SIOC, CAS

Chin. J. Org. Chem. 2018, 38, 2858~2865



Chinese Journal of Organic Chemistry

REVIEW

5B HEE R B R AR AR T I Bk k. 2012 4, DA
n-BuuNBH;CN ik J5i 7, ¥ A0k B A8, Ryu
LV RS T S PR R 1 22 TR S 1 43T TRDIE 5L F
Fhn A R (Scheme 1). 2017 4E, Glorius 28758 A WOk
AL 5 RE B IR 2 R A 25 AT B R R AL PR B
SEIL T Bk B B S AR AL S IR Sk, & T
= E R — ek = R (Scheme 1). @I Bl
JRME B PR S A SR, BRI b R R T
WE E S RIS 1,2- I S, R Ak
EYHIE AR T #i&1E(Scheme 1).

O addition R? O M— H oH
R H™ "R C-Cp-scission R H M=snsSiB R R

R R
R 0 n-BuzSnH R 0
OHC —_—
2 /OMe HO < E —>OMe

! OH
Pyrex/AIBN/Hg lamp J
R']
MeCN

4
Q MesAcr'BF -, RYOH OH OR
A, + 2R R!
R R CH,Cly, blue LED, rit.

R'X + (HCHO), + n-BusNBHCN

Ar R2 A RS
OH
0 N@CN 1)Boping, MTBE 1
+ —_—_—
R1JLR2 \ 7 2) NaCOy, air R? |\N
~

B 1 BERIEIE B N R R
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Scheme 2 Proposal for oxidation radical addition of aldehydes

1 SFANBEAZENSHEBREMRR M

1.1 REBAZENEHXEBREMRR K
111 MepemEh oAk ey 840 B & Ko B

NTERITRE B XS N, A1 Jeik T
T H BRSBTS R S AR I A E 3
B R FE. PA Cu(OAc), NHEALF, HE —HIR — 4
lig (DEAD) NIt JR 71, #H 2 = 2.4 — k& (PMDETA) A
e AAs, FATSEIL T IRbREE 1 53 B B A o- 1R AR
FALEYD 2 R EIR L B(Eq. 1), % & B A bA—2F
MR EA T ORGSR 2 EAY), REIERE
1K N HEH A 225 S U AN IR 3], 3K), A m FER R
FULIRE G, PR p SR T, H R A1 R i

DILEY 1a Al 2a A, RNHLEEDR: Bk,
DEAD &5 Cu(OAc), AL Cu(l), ##, Cu(l) 51k
A2 KA SET LR Cu(IDAR H HHE A, 25, A WK
Ui RGN AT EE RS B 2 B AR, AT E RN
B AE e R [ 3, €, C RN T N RIS Rl A5 2
e E D, BE&—MER M 1,2-HAT RR=
A o-FREEBRE 2L E. iR, SET FRAmkIE & T Al ik
F, ARSI Ca(DEAFIRIFAE. 7EBMIPREN T, F I
TR B Z S F1L 54 3a (Scheme 3).
1.1.2 HeRmBEAFEE AR ARG A A b K AR R
[‘_\2

1E FIR TAESEAE b, FATHE S AR S HR R A 4 Ji
BT BRI DS AR, DB CuBr AL,
Togni X7 5 A H YR, SLIL T B P IS 05 I 1) =3
FIEAL /R AL B B S B (Bq. 2)MY. 1% B g s — b Szl
2- = IR A R, RN SRR AN, ERAEf A, A
FLAE G0 2- =3 AR 2R R 2 0 A ki, B HiF R
FUGIRZ V. (HAS4R RIS, WEY 4 FIEBRE S
SSL IR 2R AT R A5 DG B AE e BE T DAVE A b 4 1)
BB HE, AR S X R B L a-f R AE =5

http://sioc-journal.cn/ 2859



BT RIRE R

Cu(OAc),, DEAD

3 2
L RLFOR PMDETA
+ R\/\M>< >
=z Br MeCN, 80 °C

CO,Et
3i, 81%

EtO,

B 3 A RO I b1 5 0 o bl B A o YRR I AL 5 ) 3 BRI AK S 8 T REHL R

Scheme 3 Proposed mechanism for Cu-catalyzed cascade annulations of eynals with alkenyl or alkynyl a-bromocarbonyls
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Scheme 4 Proposed mechanism for Cu-catalyzed coupling of 2-vinyl benzaldehydes with 3-alkenyl 2-bromocarbonyls
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Scheme 6 Proposed mechanism for intermolecular oxidative radical addition to aromatic aldehydes
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