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Recent Advances in Aqueous Phase Visible Light Catalytic Reactions

Chen, Dan Liu, Jianchen Zhang, Xinyuan Jiang, Hezhong Li, Jiahong™
(School of Life Science and Engineering, Southwest Jiaotong University, Chengdu 610031)

Abstract Water is a medium for reaction in living organisms, which is safe, cheap and easy to obtain, and visible light is a
clean and renewable natural resource. Exploring the controllable free radical reaction under the illumination condition in water
and developing a simple, green and efficient synthesis method not only conform to the current green chemistry theme, but also
have an important scientific significance in theory and practical application. The classification and review of visible light

catalysis in aqueous phase have been carried out in recent years, and the corresponding mechanisms are discussed.

Keywords water; visible light; radical; green chemistry
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Scheme 1 Mechanism of 2,2,2-trifluoroethylation of styrene

CF3

3354 http://sioc-journal.cn/

© 2019 Chinese Chemical Society & SIOC, CAS

i, SR 5ROV RTE R E R 4, 5
TEAFAE FPOKIEEE, B2, W R NAEN,
HEAT, PRI E R 4 5 A GEEL, 58] K.

2014 4, Rueping ZEUMER] W% 6 A0 AL R,
HENL T N-BUR R 5 0 a8 (3 O S8 AR [3 23R .
[.(Scheme 2). IX P37 50 ) 5K B X Fo 7T B S BE ML e Ze 0
AR T fVE L PR, RN R BTV, K
125 7 R PGER. LRI, £ A R
&I S, 7K I L 56 T 25 e 52 1k (R R .

R R

y 0
N—oH Photoredox o 0 alkene
photoredor | G L | 2kene, R
catalysis R™+ R ] H,0 R—N
o 11 Wlamp Reactive o
R' intermediate R™
5 6 7

up to 98% yield

B2 V- SRR [3 + 210 I s s s
Scheme 2 [3+2] cycloaddition reaction of N-substituted hy-
droxylamine with olefins

2 KEARNMESTRERN

KA AT DM —FhBRAY . EBE AR R
7€ B G RLBR ) “opa” ), ARIE] LS5 R BT FE.

2014 4F, P SORE AR I ok UM Sl S AR TR A Ak
7l fac-Ir(ppy)s MIAFTEAN AT WAEHEUR R, H 3-95 4 2L )
Wk N,N-— F 3L F B i (DMF) FK A3 3 7 3- B e e |
W X2 —FoEr BB A S AT I S 0 E R RN A
A R IR S (B, 2), 1256 Ak T BB 7E F2 18] Wk 1)
C-3 (EF LA, HF DMF {E8“H, C, 07, H,0
TERN “O” 8. ZRNOERVEEZ, Hrhama kT,
PR TS T IR IR AL A A DA R AT 1 7 R A5
ZIAH L =)

(0]
o Nc—H
- H_ _O 18 Whousehold light | O

R2 N . <|3 fac-Ir(ppy)s (2 mol%) O R 2
4 I \ Me/N\MeHZO (10 equiv.), DMF R?
9 e
8 R
10
21 examples
up to 96% yield

2N FINLEE WL Scheme 3, T 4G G fac-
Ir(ppy); 1L AT WGBSR B B iE RS fac-Ir*(ppy)s,
SRIG S PR 8a N, TERLHE HEEFAE 11, @it
B RAER B GR E T fac-Ir(ppy)s, BEJG, H R4
11 A1 DMF &4 R INAU N, 1538 5 iR (a4 12.
12 Bl OIS 1 13, AT Rgsdid R A% (1) a4k
1244 fac-In(ppy)s EAL, FAFREDS fac-Ir(ppy)s T AL IE
(AR A); Q) IA4E 12 35— A1 8a fL, il 5%

Chin. J. Org. Chem. 2019, 39, 3353~3362



Chinese Journal of Organic Chemistry

REVIEW

11 Me

Me, fac-Ir(ppy)s

Br
CLy-
N

\ *
Me fac-"Ir(ppy)s

\\\\ fac-Ir(ppy)s

8a

BR 3

Me
Me / Br
O\'C/N\ o)
1 Me N
Y A
Me
Ve 12 8a
Me ClalE]

Me
Me 13 1
Me o- //O
H,O
O H
Me N
N
N—H-HBr \
Me/ Me
10a

AT LG5 3 0 3-35 F RG] WA fRE A0 P I SR A S B P L

Scheme 3 Mechanism of photocatalytic oxidation of 3-bromomethylhydrazine photocatalytic reaction induced by visible light
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Scheme 4 Mechanism of visible light-induced oxidant and metal-free dehydrogenation cascade trifluoromethylation and oxidation of

1,6-enyne in water
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Scheme 6 Catalyst-free, visible-light promoted one-pot synthesis of spirooxindole-pyran derivatives in aqueous ethyl lactate
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Scheme 9 Photoreduction reaction catalyzed by amphiphilic PQS-linked iridium
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Scheme 10 Queous platinum(Il) cage-based light-harvesting system for photocatalytic cross-coupling hydrogen evolution Reaction
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H,0, air, r.t, 24 h Z (13)
3 W blue LED (450 ~ 455 nm)
70 “CFs;
34 examples
up to 94% yield
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Scheme 12 Visible light release bioactive molecules in living
cells by photocatalytic reaction
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