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Visible Light-Promoted Isomerization of Alkenes
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(“ School of Chemistry and Chemical Engineering, Yangzhou University, Yangzhou 225002)
(® State Key Laboratory of Analytical Chemistry for Life Science, School of Chemistry and Chemical Engineering,
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Abstract The traditional methods for synthesizing Z-olefins generally require the use of high-energy reagents. These meth-
ods are usually controlled by kinetics. The reaction conditions are harsh and low atom economic. During the process of separa-
tion, Z-olefins are easy to convert to the thermodynamically more stable E-olefins. With the continuous development of organ-
ic photochemistry and photocatalysis technology, more and more synthetic challenges have been solved by photocatalysis.

Herein, various types of visible light-promoted photocatalytic isomerization of olefins are reviewed.
Keywords photochemistry; olefins; isomerization; energy transfer
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OMe
Z-29a, 98% Z-29b, 98% Z-29c, 96%
ZIE =991 ZIE = 991 ZIE = 99/
>
99 9
S °"
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Ph
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Recycled
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BR 13 MU R OmBNEY E—>Z ettt

Scheme 13 Photocatalytic £-to-Z isomerization of diverse stil-
bene derivatives

SR BN, 1% 75 15 1 37 AT LA A5 4% o)
£ 10~20 mL/h [FEPIFE K Th AT JS T, sedlse
BRI, I HL AT BAOK 2 5 27 R,

2018 4E, Gilmour ZE°UE Fif XA 45 4 e b4k T
PERER SRR b, AR T 0T WG5S 0 e S R 1 s A
J1% ) E—Z SRR B (Scheme 14). 1% B 2@ A
BRI, R 1 R SIS
AL, 15RO L R A S C—C it
TTIERE, PR A s P A S b . e, s A
A RALIIEK 615 n RGP A LIRS, T ANRE
ﬁ&ﬁ&% RS AN P i s 1) 2= 420 ) A . ﬁ

LA IR AN, ERAERE, J5E0 R TR S e
ﬁE%TU@M,tﬁmﬁﬁuﬂ%ﬁﬁﬁM%gmk
it o] AR 2 1y i 425

TR E N S AR AE A R i S A1
Gilmour 2 PVHEAT T K N (0 00 B2 B 10 AT AR 4K 8
Z-30a VENRIRERL, R 4-1R 7K R 2.1 31 (B
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Z-30d, 96% Z-30e, 91%
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N BPin
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=

trans-2D vector

RZ
R1\ — N
| BPin
cis-2D vector

Photocata:lyst |
Efficient

B 14 SUE I - BUCHIRZEIIIR IR ) E—Z Rk
Scheme 14 Photocatalytic E—Z isomerization of trans-a-
substituted styrenyl BPins

733 Suzuki-Miyaura & M. [ 724 32; 15 A ARERT 214
T, SHEERHEE 33 AR 34, LU
DA R S0 R R ) A 36 1 ) % # m LA A Hh 3 AT
(Scheme 15).

3 IFEFEMIERIBER A

2014 4F, UERUAHEEDZE A8 A v 4R A S A
AL =980 T Ak S N R E 6l b, TR T — o 7
] W SR IR I B = W R Rk ik, s
(2, 152 mT LAE e 32 A 22 1 6 HE A 715 S = 3
LR & 1 E/Z TR 4% (Scheme 16). #1554
SEM E-S R RT DUE AT B ALY SET MR RE
R, TSI EAFEE I Z- S AL R U2 6 T
YIMEALHY) SET/TTET “—8ik” it fEkfl&. X258
51 FT Y ) ST AR R A = R AR R R T ik
WEFRRIA, fER O LRl Nl T2, fif35H
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Me,

7 X

32 CO,Et

EtOzCOBr| Pd(OAc),, SPhos, K3PO,

31 H,0, 1,4-dioxane, 80 °C
Me
Y 12(37), NaOH BPin KHF,(35) 35)
2wy
THF, rt. “MeOH. rt./ - BRK

38 Z-30a

Pd(OAc),

DMA, 50 °c J/\rf “CHy

Me 33
o
MeO

34

B 15 R
Scheme 15 Conversions of styrenyl BPins
VAR AEFR ik B H 5 525 5 1 S A Bk I B 1 Hh )
. BeAh, T BB TR LR HI AR AL, BT LA R
Hiv T B 1E B 1 e R A4 2 3 7 5 AR SEAZ HE L. 3K A
R DA g S B R AR R, AR e SRR
[F4F, Cho%PYHGE 1B AL I HUIE ¥ XU F Bk F14k
S ¥i(Scheme 17). BEFUARIL, JRMGEAFHHELT B8AT
BRI ZER, RE T FYWZER & FE. B H
[Ru(phen);]- CLAEAGHEALTIR, Hekbdl 5 =gt i e
QT EG BRI E Be LI E-P= )43, 15 AT
PAriis 18 o 1, e . 244 fac-In(ppy)s TE G AL
7, 1,8- A RIA[5.4.0] F—k-7-1i (DBUER, £ 4
i/ DU SR T P VR 45 9 7R R S IS, PR AR e i S =
P EAL S, P44 Lk Z-FON T, (HR R FEIEA 5
=
Weaver 2521\ 2014 EFF UG A S 1) C—F #
TEWEEAT T — RAVBIBT T, 78T D S22 07 kel
FEALRN 5 FAR PO SR b, A AT {3 P AR R S, 7E T
WOCHIHCR TS, M 2 807k A BB HACHAE 46 T
AT R B R Z AR R 2 WO RSN, I Halid x
DA T 1 9 328 SR ST BIRT A B A0 7 W) S A SR B 4%
Y. 1% R A TR R S e R R AR — A RN
FR SR R] kAR B R OB 5] F 22— (Scheme 18). J6fELL
ﬂfTﬂﬁmV%T WIS — 6T IR R RS, &
RV R IR = A [k, 96 A T RS
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Scheme 16 Stereoselective trifluoromethylation of styrenes
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2016 4F, #E RAGDHRIE TR LG S AT )
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19). ZRM T A IEA, AR, SR B AT
17, [ W 4 1 A RSO e BRI, B K&
1 2% 1 9 32k DL B 4 i) S 56 ) 36, At AT A IR AE
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TELBLfR R 99% AR A BN E-AAERR G 50. HF
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Method A |
[Ru(phen);]Cl, (0.5 mol%)

TMEDA (2 equiv.)
MeCN (O 25 mol/L) CF3

R

Photocatalyst
/
7
R™ + CFyl Base

M 42 blue LEDs, r.t. Method B
fac-[Ir(ppy)s] (3.0 mol%) R™™

DBU (10 equiv.) 44 Cf
MeCN/THF (vv 1:1, 0.1 mol/L) 3
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I I I
CF3 MeO CF3 F CF3
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| N\ N M M
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) o, O
CFs3 MeO CF3 F CF;
44a, 74% 44b, 65% 44c, 95%
ElZ=11.5 ElZ=11.2 EIZ=114

B 17 ] WG R e 1 = 5 R S B
Scheme 17 Trifluoromethylation reactions of alkynes through
visible light photoredox catalysis

FLR W, BALY 5 IR 0 PR S 06 s N 3 R T
(50a~50c). 753 FAETEAR IR (1 5L s 2 1 R ) [+
FETT LUIFR) b 52 R (50d~50e), EARUSCEA BT S, (H
FE S SR ITE Tz, R Re R 2 2R R, B
AREEIAL PHA AN 22 5 1 7= 22 5 ST AR BV, (B R
5T, IR 2R A 51 555 3L Y 48 (BRI,
eI E—Z RIS, BN Ru(bpy);Clye
6H,0 5 PA(OAc),, HT LU Dl kb gz il 7= 4y 1) 37 A% 44 AL,
AR B EIRBEMEN Z- 205 00 52,
TR T — AT WO =44 3 51
A AENE A I E H R R IS (Scheme 20). 1%
S NS i I 5 B AR 53 S 605 B S5 TR 4
1RSZR(EDAYE &P G 64k 22 0R BTkl 0t 50 & 9,
FWTAEH 3 W BT RG] LIS R 3T A2 1 E-
AERERAL S, T 3 W I AMT T IR, 7=
ARG BN DA Z- O 2. 2 B B S Y T AR s A X
FISTARGE RN, [N ZAFIRA, S2ob /e AR fyfd,
Bz BRPE P, I DU R S 15 20 T = 4).
2018 4F, MAELDNRIE T Mtk Heck it 215
BB I 24k & P 7 72:(Scheme 21). A1 12R A
Wi 4R AL 5 Y I R AL A IR g, )
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. et Mmctm PC™- YRS T IRIFIOGE R E, — %, =%
Fn- ArF y N — N
\.g transfer ' B MR LAY - S A T LU AT 1 645 (592~ 590).
ot BEAR, B TR T IR 2 A S R R
= R S 25 J(59p~59r). 1X—Fr Y 1 AT WL A 2 ) e i A e
ArF + - \ N
T \e % A PRI IR B R A & (HRA, SRR REER AT, K
-
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Scheme 18 Photocatalytic C—F alkenylation/isomerization
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FEABZEDHRIE T — PRI 205 10 1,5-1R =G 2k
B RE, I XT 7 ) i AL B 3R AT T ST AR e 5 T A A
(Scheme 22). I8 &1/~ FE 500 A5G VK SL0e, AT
feth 7 — AR I RIS IR a- PR e 2R
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Scheme 20 Photo-driven synthesis of functionalized phenan-
thridines
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B 21 SBEREAIE /A W R Z- R Heck SR
Scheme 21 Z-Selective decarboxylative Heck reactions through
photoredox/palladium catalysis

T, a1 E = EPURIE TR WAL =4y 3
EEGEEB%&%MQ&%E%J% o-Z R R EEERE 67, I
Xof FLST AR BEPE AT T ¥ 15 (Scheme 24). K324 ff A
DMSO 1R, [t LED %I {E e, a AP
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Scheme 23 E—Z isomerization of trisubstituted styrenes

TESEHE eIt RtE |, (E)-a-%0 F 35 U L TE(E-67) 1
E—Z S BT 7T (Scheme 25). WAL RIA, b
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Scheme 24 Radical relay reaction for synthesizing (E)-a-amin-
omethyl cinnamyl ethers
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Scheme 25 Radical relay reaction for synthesizing (Z)-a-ami-
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