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Abstract Near-ultraviolet and visible light-induced organic synthesis without photosensitizer has attracted much attention for
the organic chemists. Since no photosensitizer is needed in the reaction, it makes the reaction system more simple and feasible,
and indicates the future development direction for visible-light-induced organic transformations. Visible-light-promoted
organic synthesis without photosensitizer is reviewed in this paper. It covers organic photosyntheses in which the
substrate/product as a light-absorbing substance, the electron donor acceptor (EDA) complex as a light-absorbing substance,
and the homolysis of weak covalent chemical bonds under the visible-light irradiation conditions. Moreover, other organic
photosynthetic reactions without external photocatalyst are also discussed.
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Scheme 1 Mechanisms of homogeneous photocatalysis
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Scheme 3 Extended substrate scope
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Figure 1 Absorption spectra of the representative substrate and product
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Scheme 5 Trifluoromethylation of 8-aminoquinolines in the C5-position with CF3SO2Na and reaction mechanism
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Scheme 8 Photoinduced oxidative trifluoromethylation of styrenes with CF3SO2Na and proposed mechanism
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of quinoxaline-2(1H)-ones with azoles

A Sz 2102141 = 4 ) £ R g [ (21,
1.2 RYAREMBGERR TS E5NEILR

2020 4F, FAFEPRRE T 0] WIS & &AM 1,5-
i 5 TMSN; Fil NIS(N-AR T k0 ) /NCS(N-G 4K
TR P )/ANBS(N- AR T BRI ) 1 A0 AL R R
PLEFIER 1,51 HONEY) TMSN; Il N-IGR, &) T —
B0 e A S AR, & B M S LTI, &
J& 7 — AT WOCIREN I = 41 3 s AR AL B, 12 SN A
FHS % H HIEXT 1,5-0@ R X I 51 &, RIR&ET T

Chin. J. Org. Chem. 2022, 42, 1883~1903



Chinese Journal of Organic Chemistry

ACCOUNT

H B30 /5-exo-dig b/ B BB B AR, RIh sl
T C—N. C—C Ml C—X (X=Cl. Br Ml DBz &
TIN5 B T2 1 e Ae i 52 1 A&
FEL, b3 A uity (1) 5 B0 b iy A5 W R AR R P 1, TR i
L B2 T, &REM 1L,5-MkS5 TMSN; f
NIS/NBS/NCS I, = 23R BT 78 =4, RN A
JRPE T, SR SR, RN AR, A EE,
P = 55 25 (Scheme 12).

R3 R3
A NS LED (380 ~ 385 nm) "
- + + —_—— >Rl
- CN *F TMSN3 + NXS DMF, rt, 1h O CN
X X =1, Cl, Br \
R2 , ) RZ
R2 = Ar, cyclopropy! X
R3 = CN, CO,Et

@® metal free @ simple operation @ rapid reaction
@ mild conditions @ wild substrate scope @ high yields up to 93%

BR 12 wWOGIKE &SR 1,5-45 k5 TMSN; F1 NIS/NCS/
NBS i bLIRL 2 5

Scheme 12 Photo-driven haloazidation cyclization of 1,5-eny-
nes having cyano groups with TMSN3 and NIS/NCS/NBS
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Scheme 14  Sunlight-mediated [3+2] cycloaddition of azobenzenes with arynes and the possible reaction mechanism
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>
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[2+2] cycloaddition based on neighboring group assistance strategy
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Scheme 15
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!
dr @1 Ph
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® No head-to-tail (HT) product
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Scheme 16 Substrate scope of [2+2] cross-cycloaddition
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X BH 6 BIR B 114 516 A 27 Tt R PR A X6 R A A8 A A 1T
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SN A i LT UR A 1 2 5 ARG TR AL AR HE 4%
H PP SIS 2 — A B E R T 453 44 (Donor) 5
— /> LT % 4K (Acceptor) 18 I ZE B R AT B B 2% A W)
(Electron Donor-Acceptor (EDA) Complexes)i, A LAFK
VORI WG AR BROBOR A, BRI R AR 5 8RN, [ AN 75 Ak
IO oA ) B RS SE L2 R A S B . 2013 4,
Melchiorrell 5 S JT i€ T L 145 {4 2 PR (EDA) L 5 M M

1
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X
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NC H
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15a

CN 1 CN
ISC
N CN
(EN B
*
OH
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BHT = Detected by HRMS <——2HT O‘ CN
'0

Trapped by H
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W 4 o S B ) 0T DL SR BN I 5 e AR S AN XS BR oot
Rk [ B, SIS R o, X ik M 5 (Scheme 20a),
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R Ay -5 M 5 B L 1 s ARGE T B2 S EDA TR
EEY, ARTE I H RS S8 O IR B B A RN
(Scheme 20b); /K5 iZ IR K FE T EDA NG5 sz
DU AT WIEIRBN o- B T5 5 SRR I 05 B — 3 F 4k
AR ot B A S R TVRI G| Wk (1 e A s 828, 4 BRI A
T A AR SRR B a-lot A R N AL
IE[29]'

2018 4, - A 14 [R) S O 7R IR R 264 R 5
5 RIS ik 1% T2 F I P 52 A - AR 45 5 W) (EDA), R4
HRAF R, 1% EDA & WIRE IR 2h RS Bt Fi 57 i
M =50 T 10 H ISR N, Rt E KT Co-%
IRt 3 3Ene. AR, EARRMBIET, ®F
PEHLAF BIAS [R) #4284 1) 2075 3 3E0E (Scheme  21a). %% B
B AR BB AN RS A, RIS T Ak
eI E . SEI6 45 R, ASFE RE AR
R I 07 B2 ok, AR T RIGFWCR =4, BN
BB REA RUR R, IR 05 & B I RE R i
RN 3% S A A 1 5 A 1) A 2008 38 47 A L B,
B FE RN % e e S TE PR S 5. RIS, 42R3F B
ot I 1 R A 3 1) 5 5 S R AT SO MR, S v R S
WE. WE T EDA B (Scheme 21b)MIZE & LL,
g5 7 B AT BEHLER (Scheme 22).

B 19 RMHLE

Scheme 19 Reaction mechanism
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Scheme 20 Sunlight-irradiated and EDA-driven asymmetric
o-alkylation of aldehydes with alkyl halides and asymmetric cat-
alytic mechanism
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Scheme 21 EDA-complex-induced three component radical
addition/cyclization of isocyanides, alkynes and sulfinic acids by
visible-light irradiation and EDA absorption spectra
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Scheme 22 Photo-driven reaction mechanism of isocyanides, alkynes, and sulfinic acids by EDA complex
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2019 4, E&REABIHIFL T IEAMIOGEGHT, Ot
I TR - 52 AR 2% 5 W) (EDA) S 30 19 i 5 0 A 7R
(IR AR SR A S R S A SO, s BT I A 2
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(Scheme 23a). ll%E T EDA Wi (Scheme 23b)F14%
A, 4 AT RE R RBHLEE.
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R '_/ r.t. R4 o}
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H Me Me
24 26
(b)
144 ——CH,.CN
——2m
1.24 24a
202
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3 ——— 242420 (1:3)
_‘E 08 23a+24a+20a (1:1:3)
S
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0.24
0.0 e

T T T
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Wavelength/nm

BIX23 A WOGEKE) EDA M Bt i 5 S AR A4 I s A S
JRE AT BR ) A SR Je EDA R
Scheme 23 Visible-light-driven and EDA catalyzed cyclization
of acrylamides and sulfonic acids and hydrogenation of vinyl-
sulfones and their EDA absorption spectra

2020 4, EHERBACPTEE T —SHa A )
AT S o-SARBRA 2- 5 SR 34 S 1
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(EDA) S5 i #2 5 B kAT, ANTfTE— 5 SeEl B s &6
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1M B TGI8 2 77 A W F 1 BRI 2 L T2 2 ARG
KZ 5 BN RE AR =2 17 0 8 B AR 1. O
HA R B Ly, JFORBRO 515, ORISR A,
PRI, 7= Wi o S A0 A, AN 5 22 A0 ol #4671
(Scheme 24).

= |
R’ \TR3 pyridine (6.0 equiv.)
> o+ refC N 1,1,2-trichloroethane
U
HOOC = NC hv, LED (420 nm)

Ny, rt, 10 h

Q no external photosensitizer @ mild conditions

Q no oxidant and reductant @ broad substrate scope

Q 32 examples, up to 85% yield

B 24 W] OG-S IUBERIML/ U R I N
Scheme 24  Visible-light-induced decarboxylative cycliza-
tion/hydrogenation cascade reaction

2021 4, EEZFEPRH T IAMIDERGH T, BT
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WL, RS, RMNZ EDA BEYIMRIE S
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Scheme 25 Visible-light-induced chemoselective reactions of quinoxalin-2(1H)-ones with alkylboronic acids and the formation of EDA

complex (I)
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up to 82% yield
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'@ Sunlight irradiation '
' ® Metal-free decarboxylation !
'@ Without photocatalyst

.............................

B 26  KFHCIED I R o-FHIR 5 IR LB
FRRAL S

Scheme 26 Sunlight-driven decarboxylative alkynylation of
a-keto acids with bromoacetylenes
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EIT 201 B9 VA e Rl N b o <L R 11| I W4 1] 7
A T REAT, SRR, R L, PR
f=1(Scheme 28). [F] B i PR ZH PO SO 9 T 4 v
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BRI N, =P H A B 3-2K H I -
4-77 B U E R FATAY(Scheme 29).
3.2 TAISBBSHE Coo—Br EHZSIMMABAH LS
R Ez

2018 4, FAARBAPHRIE T AMnefb i =
T, PAFZRAE IR, 7EA U se Bl 7 nT e qR

http://sioc-journal.cn/ 1895



BIKE

N

Bzt

&

°
I~0H
Q

27a

H,O
|\Br f\
Trapped by
« __BHT _ HRMS
Detected !
04

Ph)S? T’

Dectected by FT-IR !

¥

Bl-Alkyne

TEMPO
30 (58% yield)

- Trapped by l
CO,

BK 27 RO o- BRI R AL S SHLER
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1 ® mild synthetic strategy

R
BI-OAG (20 mol%) W R4
1
< '. Z>N"No

B 28 HATE A R R P M 72 H IR A S 2

Scheme 28 Decarboxylative tandem cyclization reaction of acrylamides with a-oxocarboxylic acids
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Scheme 29 Decarboxylative acylarylation of phenyl propiolates with a-oxocarboxylic acids
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HHVR SR EAT A A EE IR R N B A R o- B R TG 2
AW (Scheme 31). SLIRLE R, fEHH, ZHA
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FERNAY). ZRNEGIRY)) G, BERE, R
N 2 A R .
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Scheme 31 Visible-light-irradiated controllable chemoselectiv-
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% 12- T EH AW, DL 4,4 R IR B E N
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Visible-light-induced amidation of bromoalkynes with anilines and reaction mechanism

.”'O\_ _ </ \> KF (1 equiv.)
\ R H + Br— ~2 e
—/"R hv (420 ~ 425 nm)
r.t.
Q ambient conditions

Q wide substrate scope
O without external photocatalyst

\ =
\\‘O _\R

[23 examples, yield up to 91%]

B 32 ATOGHE SR S BRI S o C(sp®)—H]-HrJk
B
Scheme 32 Visible-light-induced alkynylation of a[C(sp*)—H]
of ethers with alkynyl bromides
AT, 7EZUR T 1.5 W i LED AU, 055k
DA REAL Y 1,2- R EY). &H AN FRBACEER
XFRRAAKI IR 1,2- =55 3 LRI e T1% 00 Wb
R AR, B BERGRA R LT. ZRON R W
L RSN FI AR AL R RE R . 12T VE R TR 545 R AE
fATHL. AR AR AN s (Scheme 33).

2017 4F, FEAEURBAMIRETL T IEAMIGELH] T,
A G E B/ S 2- bk IR AL I SR A
VI BRI R, AR SR SR, DU AOGUE, i
SEAENEAMT, SRR, BTS2 C3)-Arhm/fl
IR S, 12 SR TE I I <6 B A DG AT 0 2%
PER, ATRAR AR DL b A5 2] H AR B E Re B eA 1k
U, SR ZFAF B, SREIAOR. BT S S AR
FEH) N-Ts-2-BRIETR NG 5 I8 Ik e IR AL ) 1%
P, BRI A BT AT LT AR e A 1, A%
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BIHEFE
ArPSSAr (15 mol%) o
O, in air (101 kPa
A2 _Ozinair( ) MkTm
blue LED (450 ~ 455 nm) 0
MeCN, r.t., 3h
@® high yields
@ sole product
® mild conditions
@ photocatalyst-free
74
6
5.
\
g \
g 5] \
\
el
< 2 \\
¥ \
o] \_
14 T
519.‘0000 539.2)000 559.6000 579.1)000
Wavelength/nm
B 33 AT OGHRST T2 B B A SR = 5

# 1,2- B S Y LRI RSO T

Scheme 33 Visible-light irradiated thiyl radical catalyzed oxi-
dation of diarylalkynes to a-diketones by molecular oxygen and
the spectrum of the substrate

AW TEALRSFE. RIS B TT T AR 2- bR ISR
MR AP SR, 45 94 Nl & (Scheme 34).

Ar . Y/Ar
Z Hbgloz E_2EquU|v.)
1
+ ArYYAr ueLED, r ©\/\g, N
NHTs Y =8, Se metal-free ! N
photocatalyst-free ! Ts

B34 w] WG BER) IR/ L 2- B R i (1 A R S
L\L

Scheme 34  Visible-light-induced oxidative cyclization of
2-alkynylanilines with disulfides and diselenides

2021 4, FAZFWRIE 7AETCAMICBALHIT, W)

WG SRR 2,2'- Z % =05 B TR Cop—S"
WG 5 oL A Jl R IR IR T . 2 N R R T R, S ReR . IR
M, NV BEVE LT (Scheme 35a). 767K IR HIAR
PRI (RBAL BRI ) bAoA ik H - ik (A B - B [ S5
2,2 TS B TR I S, DL A BB R A5 )
AERLE =), NG 7 e IR AR T DGR 2% A% S A8 L 1) 7=
Y. [N ALEA A (Scheme 35b), B WAEHES 2,2-
TURURE 2R L OB W (34a) ¥y 2L 77 A P (A) 4K (0-NH,-
C6HaS) (A), [FIF 42 il S I8 IE B rh [R) 44 A Hhm] BEAELE 1)
SSEEEER, ART Bl g A ffE . BEEH
(44 A X b 28a EAT H &I 8AS 2 b R4 B, 25
PR R NS, 193] H AR 35042,

2019 4F, FEAREHWBHRIE T 7606 BUL | 2% 14
T, FIH ZORBEAE W RS N R A B A, g
1M 51 K 57K 2 R SR AL A e S R OB, 24 Js B
RRIMANKES, ARk p-F2IEmL Y, NN 2R &
B, MARR B-KE A A, 2 B 2 T B R (1, I
W vEvELr, NI BT (Scheme 36a), JE45H T RS
AE 1 S B EE (Scheme 36b).

3.4 ATRFEBSHE N—I/C—I/O—H 52U IMAN AL
KEMR

2019 4F, FAFSEWIHRIE T ICAMesub R, wr
R N—T 8835742 5 B2 S A B ER g AL AR
A R, MRS — R % & E R s8OS T
. LhON-BRT R AR S B B 2R 5] R 7, LED
(380~385 nm)MASS T, iR A HRER R Bl 5 i1
FNIIUHABEE AR, B3R EER. ZRMN
SAFURAN, R REVELE, ROV RAF. REREE DS
W _ERURIE SRR VELT, 3- KB R MRS A i T
B B H - 2 P A R AT ) R BT 14 (Scheme 37a),
25 7 AT RE N I SIHLER (Scheme 37b).

2019 4, FEAARBAMWHRIE T IR,
AT OLERE S C—T S35 2526 1 Eh 2 S0 A BRI 2K B

mechanism
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oxidant-
additive-
photocatalyst-
metal-catalyst-

Ph

NH,
) A
©:S/ ' good chemoselectivity v !

i simple and mild conditions

23 examples ! . . H
up to 83% yield feasible and practical protocol A
NH,
NH
Oragn— ™
{ Zz
r>=8_Ph S
B Br 35a

BR 35 " GIHEFERS 2,2 & FE 7555 TR Cop—S" RSN K e M HLER

Scheme 35 Visible-light-induced Cs,—S" coupling between bromoalkynes and 2,2'-diaminodiaryldisulfides and plausible reaction
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a
@) OCH,CH,0H  HOCH,CH,OH, CBr, PhSSPh H,0, CBr, OH
Ph)\,SPh blue LED (450 ~ 455 nm) py, -~  blue LED (450 ~ 455 nm)Ph)\/SPh
N2, CH20|2 N2v CHZCIZ
9 without metal o without catalyst ___Owithout oxidant 0 clean energy
(b) e A TREEE .
' PN Hzo or HO(CHz)on '
| PNSBr PhTS  hleleD ! NR
" Confirmed !
R ROt 'y GC-MS! .
1 HOor 1 h-rooooooo / N
Phs- CBUL, .cBr, 2 : cHer, | QM ;
3 | B (HO(CHR)0H! ). -~ 73 b0 A _spn!
PhSSPh 1% A T + Detected \ Ph i
L byESR; ! 36a :
31b | ~ L MbyESR . .
Ph™ ™ “_SPhi OH : or 1
PhS: ——— PR or ! O(CHz)0H |
| | {O(CHz)20H ; i SPh |
| \Ph .
SPh Y . L %ra_
SPh : Confirmed by GC-MS !
Ph i Rttt Aeirtitedt

B 36 W WG S LM B FR IR B AN ot S R AR A S L L S AL

Scheme 36 Visible-light-induced hydroxysulfurization and alkoxysulfurization of styrenes and the reaction mechanism

(a)
0._0 (_7’ Rl 0._0
/@[ NIS (20 mol%) _
R Hll hv (380 ~ 385 nm) H
R2
| RZ O A
i (0] j
1 Ve ester : ;
spirocyclization O ) rearrangement room.t_emperature !
R! R transition-metal free !
0 [ 0
(b) 0/

R .
w R! 0.0 hy (380 nm)
R2 e 7 Q
40 39 R2 .N;Xj
o N o] Rl Ho_o o
R! 0._0 A
< L
_
R2
D
R? 40

Path 11
A
m) @ ester
migration
H
(0)

hy
(380 n
H
0 O s
") spirocyclization
I RN N )
B R? R

|
(NIS)
R1

1
R? 38

B 37 W WOGHE PIRIRBRE H A A 3 S BB
Scheme 37 Photoinduced cyclization of propargyl esters to coumarins and the proposed mechanism
MR OB B IIME S U F SR BN EY. | . 5N EE T AR SBRAT AL 5B R 52,
MEAE 2 il A UR P 2 B R e . B 3R 2 5 W] DATR 52 AN [ g H 3 3 BOACRTR, B 2 AU
WeRR I MG SLOF IR AT B SR P S BN, P BT A, ZEZ AR ZHe s R TAT IR 530 I B
2-ZEHE3-RIENIRIR 57K QIR JAFEIFICRI ™ SIRERAS T SR I, (H A BRAS B (Scheme 38),
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S5 1 55— 25 R AE P B S B R LIS 72 T AR I Ml FRAL S R 3-FE2E3E[9,10-c]WRIE-1(3H)-B. %

Sent B OGS, ARIEE D IR NS, (E B e
J, SNINNFELEE] WG C—1 S5 E H ik
s DB, JFERH T AR O,

2021 4, EFBFWHRIE T FloET RS B G R
W, JCAMINCIBALTH N IE L B 2 15 1) a-FREERR AR AR

NG T &R AL A RN I A, TR Ak
7, CABRSEAAFI) Hy AME—EI=8), NA R et 3-
FEHLIE[9,10-c]WR-1(3H)-BRF it 1 — MR A 2 77
1%(Scheme 39a). SALERATF 5T R, %N AT REZE T
KT EH IR B SRR, P i

0.__0
X
R1:_<>E D+ O
=
H | | In one-pot !
=
38 \:_R2

Modified Han and

Pan's method
NIS, MeCN Green Chem.,
410 ~ 415 nm, 8 h|| 2016, 718, 3935

@

052C03, MeCN
410~415nm, 8 h

B 38 PRI EE AR ZIRIDE T S BB & R IF[2,1-c | F TR

Scheme 38 Visible-light-induced tandem cyclization of alkynoates and phenylacetylenes to naphtho[2,1-c]coumarins

(a) 0 H, ° O OH
- o@ )

44
Q no external photosensitizer @ no oxidant and reductant O metal-free
Q simple and mild conditions Q@ broad substrate scope Q H, as byproduct

Ph
® L o .
hv / - 43a 0
H
D S L L B i 7
o} H Ph™ ™
42a Ph
I\
B
H
~° T ° T ~° ~°
Ph HO Ph Ph Ph
Ph 2 Ph Ph
D c B
o
Ph o Ph 0o Ph O O
[y _HO / hv / ‘ o
PR e S S OH
Ph H' OH OHl | Ph
D" Ph Fh ? 44a

B 39 o-BIEBAHIR IO 26 B 3-F2 5L 3E[9,10-c] KR - 1 (3H)- B A SATL 3
Scheme 39 Photochemical synthesis of 3-hydroxyphenanthro[9,10-c]furan-1(3H)-ones from a-keto acids and alkynes and the proposed
mechanism
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FH FRL 5 XS 2R AT IR Sk

FLAK [ RIHLFR AN Scheme 39b Tz : a-FRFEZ (42a) 1)
AEBOGMK T RAEBR, A BHENREE H
BORJE, BEE HEMSCE] IR LB 43a) kT S
b, AT MR E HEETRE A R CmEER
HEEZ S FAIIE R E R R B, B 5 VA%
AZPMEABHBREAER C, A5 C fERMEH TR
TR A S [aA D, HZadid B E <A 2 B s~
Y 44a.

4 HETIMMEELFEESSHHBILERK
kR

KA TN R KT, AT RGESRAENLS
S RNAIE ARG T B A IO, FORT T
RIGTEHE— B R, A Tit—5 5w, B ERIER
B =AU A B NS, FATEREAABIT R T 5
ERRIFIT, BT RARBRANRG, RAVERFRE
XL TAE ARG AT AT 2%

4.1 $KE/H0:2 47

2017 4, FEWRBAHWHRIE 7L FP/H0, R
AT N-7% 35 D9 J4 B e AN — PP 356 ST R AL 3R 1 A Bl
W] R B S . 1% BB P N-05 B R R I I R Sk}, —H
BNV A A B AR AE TR, DARER I e fb 7, i
AMENENT], 3 W A LED NGJE, =R\ AHT
e A AT v e O R S s R A SR AL A . 10T
VRSRA T BIR AN, AT IMIOCEAL, TS R i 25
ARG TR, AR N ER T 5 &M
ANEV AR EE 1) N-Z8 B T A e o 1z 4R R & P, R
IR X AR A ORISR %R R T R IR I 2 5 R ML,
A7 BHL A5 45 B ¥ (Scheme 40).

N FeSO,47H,0 (15 mol%)
R1:_<j\ f 9 H,0, (3.0 equiv.)

=

"o " MeSSpe | 3Wwhite LED

R2

Me
Mo
R'5— o
Z N

rt.,2h
\

RZ

B 40 SGiFs S/ N-T5 3 7 S Bl — FR 3 ST AR FE

BACIAE SN

Scheme 40 Visible-light-induced/iron-catalyzed methylation of
N-arylacrylamides with DMSO

2018 F, EHEZEWIRTT T Y615 S8/H,0, 7k & 1L
(MBS 5 — B IE T H(DMSO)F) N-FF 3L 4L A N-Rs AL,
SN FERRFNTE AN BT s N 4614 R, IE A
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FAR NGB B BRSS9 31 i 7 3R 7
Y. RSLEATEARRIR, KV 513, DMSO [N Ay
LA RN TR A6 7 (Scheme 41). SEIGEZE SRR, M
o AT P P S5 R A MR AL, G0 0 R
BRI L B E) (07T H LAV LT 2k ], 7 A AT
LR BB IR, 45 i1 2R AT 21 o AR
(174,

/:_Rz o FeSO,*7H,0 (15 mol%)
e N\N AN . § H205 (4 equiv.)
R Me” “Me hv (365 ~ 370 nm)
r. t.
Ve 7 g
No A
R1_'\ ’}l
= 0=5=0
Me

ER 41 B%EIF S5 DMSO () N-F3EALAN N-REEAL 2 B

Scheme 41 Photoinduced N-methylation and N-sulfonylation of
azobenzenes with DMSO

4.2 IHERTR[(NH4)2S20s]k %

2020 4, FEAMBAHPHRIE T e R ATk
WEEJEAMR, AT WOEE S H I s Nk B
6] S8 L A - L et 0 0 24 S b g -4 B 22 R —
Fh 2kt = R AT LG 5 0 E E IR SRS, A (s
PR 4R ) 2 FR R R X R R R R 1 R, = IR LED
(410~415 nm) 5 il & PSR 2R IR R 2RI B 9. %
S SEAE P A NS Y <6 a8 A A SR ATl B A 77 B 4% L
T 37 38 ) R P % 5 M R R K, 5 2 - ek g -4 - 2.
T A W HE T A R 4 2 T R A 35 e DA R TR
R ) 25 PASE 2K I L IR -4-FR 2Rk & 1. 3 — D0t 5 RO
L, DABEA RGN 2-(T -3-M- 1- 5 ) R H
JRIEE, SRS T AR R R, DUB s RS 3
PRIER IR R AW, AR LSS R, B R EE
KB BG vk B S LA (R B Rl 2 IR AR R B
(Scheme 42a). Jx M. it # @1 Scheme 42b F 7k :
(NH4),S,05 7E#)t: LED (410~415 nm)[f& 5 E 564 E
I ST SO, FEILAM 4-F L 28 W iR (20a) 4 1%
H B3 aAAoB), HH#E B HEXURY) 45a (k-1
XSG TR E B AR C, Bl R X RS R AT B B2
Yook, A IE HHED, REKE 1,2-HiE#, £k
WEHEAHME E, &5 SO, 44k E 15774 46a.
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Scheme 42  Visible-light-induced radical cyclization of arylsulfinic acids with o-(allyloxy)arylaldehydes and the mechanism
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