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Chen %5 \PVEBLG 3 2] ZSM-5 W47 L1 TiO,
X ARIAT B I = R P, BT SRR W], MR
[ 34 Kk T0% IR, 2K 193 1R 77 56 R0 3k 98 2 43 531 ol
15%F1 21%. PRI5 2R A0 LG, 2R E Y6 A A7) 2R 1 1
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R R N RSP 7, DRI UE RE RS AR G 3
W BT FL TiO, WY N R IH, 17 K My A2 Sie K M4+,
JLTANSAE TiO, F MWL RO, Wl 2 Bz, t1 T Tio,
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FGEAE A il s e e &, A PPN
(IR, L5 SR A 4 PR R 5 mT Ak Ak 24k B 1
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TRARAE: e ik B AL IR SRR R A LA A o 0k
# 1 AR/TiOTEMPO i1k 44 Z 75 7T WG IS T o B 5 4R Ak e v ) P
¥ R 7= SN TE] (h) HALR (%) BAREL (TONgo® @M (%)
1 @AOH ©A° 18 80 123 98
B,
29 100 43 665 98
3 15 87 135 97
Me’ Me’
4 15 100 154 99
MeO MeO
5 15 59 91 99
Cl Cl
6 20 49 76 98
O,N O,N
[:::r/*kv/A\OH [i::r/*\v/Qso
7 13 66 101 98
8 SN oy TN 22 20 31 93
99 H H 16 71 218 94
OH —0
N OH N o
10 \ \ 10 23 36 95
N/ OH N/ o}
11 O/ O/ 16 7 10 99

a) RPN 4AF: BE(0.1 mmol), AR/TiO, (8 mg, 7 6.5x107* mmol AR)HI TEMPO(2x10~* mmol) JUA F] 1.5 mL =5 FH 2k, O, I ) (R 51
0.1 MPa, ] WLJEJESF (L > 450 nm). b) #1155 AR BRI ELAE BRI TONGye. ¢) JEOKRY: S mmol W JEY), 40 mg AR/TO,, 0.01 mmol

TEMPO A E] 30 mL =% . d) 0.2 mmol J&K4.

<:¥>—CHGHHOTE::§;>; <:;>hCHOHT§€ij;A>
/}D/% %Y

CH } 20HC@ + 2H,0

Bl 4 TO, eI AT WL EHE A U P T I HERE UL
R RS T L7

91%. 7E J it FE v B A W% 21 i vb () = ) R i 5 |
B RIE IS, RNV ) 523 K I,
PR PR A 2R 2 080, W) I3 ] PR vy 1R R 1
Palmisano /NI 4 T BUEKD", 44047 Rk Ak
WAL TiO,, 43R T AT Tk B A A 4-H1
AFE R R eI TG PE. R EE 2t 4-1
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AL HEE (A CO, AR 4-H AL
R R FFBR P A B 5 R o (9 i A T8 2 S T ) —
B, g ammEn Tio, iEtk i, X 4-
P 40 4 S (1) 77 R T 62%. [R)INE, A AT T3 ik ok
A RO AR 21 A0 B (ATR-FTIR)F 5T T W b
YERIX I REVE 5. 45 R AR TOOG IR I &1 T,
4- AR LR F B 3 02 DUAEAR & 1 07 U BT TiO,
FM. 7EERAMEI G, a2 A ) i
FEFY L 4SO EE. Y 4- PSR A
TiO, K1 FWR B A RG22 0, s W IR B 4 R R%,
12 i%Eﬂ@%Efﬁé%%ﬁ%ﬁiE’ﬁ%wﬁ‘\ﬁﬁi%ﬁii&ﬂ)
A, 14518 SIS B IR IR B A A — 2L
EE;%%%%E’JE)M*, 24k Tio, (A&
(3R IE. Mylonas 25 NY9H| ] £ 4 & %0 2 & (POM),
WEFT T KA 2- N I 3 5 1 A e A TR 1 s o
Pl R I AZ B A RN A FE T R AR I IR, 8 5E,
POM WO A I & BT 2 R S OTFEALL), RV
AT L B 5 R S K POM* KB I N (5 FE(12)),
AT L3 3 P2 2 1 3 I R A A 1 N (5 R
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(13)F1(14)). &S POM* [ 15 $2 g I 7] 42 Js2 J3v #48
A LA OB R ) B B2, Me,COH, ‘& nf LLEE
— L H POM A2 e N, AT AE 3G PR B (7 F2(15)).
POM —">POM" (11)
POM* +Me,CHOH —» POM(¢") + Me,COH + H*  (12)

POM* +H,0 — POM(e” )+ "OH+H"* (13)
"OH +Me,CHOH —> Me,COH+H,0  (14)
POM +Me,COH — POM(e” ) +Me,CO+H* (15)

34 IRRBIRRAL R B

TN AAR R A I H T B B A s N R B —
SE IR 3G ot~

Yoshida /N!0 E ST A GG HEAL FR
AR RIETT, A AR B 05000 R e - e J v
TiO, 7 HUE] Si0, b, FAEFHIZO AL TS P95 (1 R
SAACAE FHBEA TR, g5 R, 4% T R
TG PE =, NG IR 9%, {f
JH A FE -V B 1 s 46 PO AR TR, 0l 1R 940 SR 10 0 ) i %
R 57%, & T iR Bak S 2 AL (41%).

Li 25 ANUOUE FARBL R A R RS R ST T
FHEA IR AR, 25 19 3 T84 R 20, K HEE
Al CO, =P 1. MATEXT L T Ti0./Si0, AL 75
FIH TiOy(Degussa P25)7EIEFEME A M ZE 5], K
I TR G AAA, KRBER CO, kR
WA 62%, 23%F 15%, 1 P25 WIEAR T 95%) ) v
X, 155 98% 1 CO, Fl 2% ) 25K i

Shiraishi /N HRIE T — RO R AL A
TR A G5 10 2 T 3% Tk AR AR I ol 4 T AT N
MCM-41 £k Ti 1 Si0, AL, X Rh AL F %)
20 T A A7 RV 2 M 0 4 1 B SR A A FH B 3R IR M R 3 1)
FHEAIEFETE> 98%). Biltul, 4 NAKR(10 mg i
65, 10 mL &M, 0.2 mmol &M JEYNTERE K KT
280 nm (KGR SOV 12 h 5, FREREFN 1-2E 4 1 5
T2y IBEIEF) 8%HT 11%, & AT TAH N A AL It 1%
PP 5K 99%AIKT 99%. MEALHLFELLPE 5 Fis.
15E, R SR RNV R )RR &8 2
LA A OV, L ARG 4 O #6531 it
b N ZE ORI TS0 1(ID), W R As i 5
Oy RAEWFP IR s B, A R Bl AN ) 1R 40 ) Pl
O, " (IV)AT O3 ~(IIl). EHTF 1 Os "ELEM B O
by AT R T AR N IR AR (AR A). TER T

route A

(X=H or Si)

Bl 5 Ti-Oy YA kS L5 B PR I Rk
P I AL B
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Research progress on photocatalytic selective oxidation and reduction
in organic synthesis

ZHANG Nan, ZHANG YanHui, PAN XiaoYang, FU XianZhi & XU YiJun

National Research Center for Environmental Photocatalysis Engineering and Technology; State Key Laboratory Breeding Base of
Photocatalysis; Research Institute of Photocatalysis, Fuzhou University, Fuzhou 350002, China

Abstract: In the 21st century, one of the main goals of chemistry research is developing an energy efficient technology to
replace those environmentally hazardous and energy-cost processes. The advent of photocatalytic selective oxidation and
reduction systems meets the very demand of energy saving and environment protection. Photocatalytic selective oxidation
and reduction reactions usually take place under much milder conditions than conventional catalytic systems, and avoid the
use of powerful toxic oxidants and hazardous reductants. Moreover, the high selectivity to target product can be achieved
by optimizing the reaction environment, thus offering a green and energy-efficient route for organic synthesis as well as the
most promising green organic chemistry technology in the 21st century. This review focuses on recent progresses on
photocatalytic selective oxidation and reduction used in organic synthesis and gives a perspective on the related problems
and development trend.

Keywords: photocatalysis, selective oxidation and reduction, organic synthesis, application
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