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A prototype reaction system was constructed. The whole system consists of
two devices, a device for efficiently concentrating sunlight and a photoreactive flow microreactor.

We connected the two with an optical fiber and conducted verification of introducing the collected

sunlight into the flow reactor, and confirmed that sunlight could be introduced stably for a long

period of time. Therefore, using this device, the synthesis of ibuprofen by the photo-Favorskii

reaction and the HAT reaction were verified. As a result, in any reaction, a significant improvement
in yield could be achieved as compared with the batch reaction using an ordinary flask.
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Table 1. ¥tFavorskii & i (CLBIbuprofen& A

o propylene oxide
light
9 - COH
Cl acetone:H,0 =9:1 (10 mL)
i-Bu XmL/h,Yh i-Bu
1 mmol
. flow speed reaction time yields
entry light (X mL/h) (Y h) (%)?
1 sun 2 1 <5
2 sun 1 2 22
3 sun 0.7 3 36
4 sun 0.5 4 55
5b sun - 6 <5
6 LED (365 nm, 6W) 4.5 1 75

214 NMR vyeilds. ? Batch condition.

WIZ HAT SR T Y 2@ O3 2 58 A 7=, W Oy F K TiE, 18W B4 LED 2
BN L E T HARKISIT, KT, |EEME CORISRT E1T-7-, € DfER% Table 2
RN, HEEEDHAE L2, Wi 0.5 mL/h, B 4 B oSosa1c, BRI ZE 46% D
INRTHD Z LTk Liz(entry 2), YAFFE=E CTiTbi

Table 2. HAT R &

2 mol% EosinY (o)

CN .
{ 5 + ( light - CN
o Ph CN

THF (0.04 M), 25 °C

XmL/h,Y h
0.1 mmol ML, Ph CN
. flow speed reaction time yields
entry light (X mL/h) (Y h) (%)?
1 sun 1 mL/h 2h 0
2 sun 0.5 mL/h 4 h 46
3b sun - 4h 0
4b 500 nm LED - 6h 73

2 1H NMR yeilds. P Batch condition.

2 mol% EosinY
CN 18 W white LED
+ /_< . CN
o PH CN THF (0.04 M), 60 °C

97 %
0.1 mmol 20h Ph CN

72 500nm,”3W @ LED Yt Z2F|H L7z /Ny FRISFEOFE RIZITRIZ /W R, 77 2 ax2 v
KGN L DNy FIEOFER L D & RO KIER 6 EE2ER TE 72, ZORRIT, Y6
WCBWTHAREELZHND Z LT, KEEEZRISFIHTE LA Z L EZRLTND,

X512, ATRA SUSIZEBWTH B E O 2 A 7=, SUHFEZEICB W T, @ 0Ny F K
TiX, 500nm, 3W @ LED YJFIC 20 RefE] O RG22 B9 2 ARSI, KEBYE T, 6 FEff T
MEt 21T o7, FER% Table 3 IZ/RT 25, BRIMOILEM 1 21855 Z LI TE R HD0D,
UIEOREA = ALXCBIT D, ZVNHRIEICT 7 B Lizba 2 »Esiz
ZEMD, HRSEERTEITLTWD EE X TN D,
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@@ MeO,C.__CO,Me DIPEA (0.3 equiv.),
sun

+ Br '

N MeOH (3.0 mL),

. >1\ 8

CO,Me

0.4 mmol
MeO,C
H Id o/ \a
entry condition .- -1-‘-"-% = M)z -- H
S

1 Flow (0.4 mL/h) 0 >15 2
2 Batch 0 0

2 1H NMR yields.

S COZMe
SMe MeOzC CO,Me  DIPEA (0.3 equiv.), Q
500 nm LED - CO,Me
MeOH (0.75 mL), O

20h 85 %

0.1 mmol
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FEFITEWSUNMZE LT, ISEhEOM LA RGE LTz, TO/RR, A 77 n 7 =V ERIZEBIT 5
St Favorskii &, 3 LN HAT KIGIZB L CRISEHEDO KRG/ M &2 kT 5 2 ENTE T,
LS, REEZSILICKRETHZ LIk, ANTATTH D LED I[ZVCECT 2 WEEWT /S A AD
BRI PHIRF SN D,
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