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THE CHEMICAL TIMES
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2.5 MPa
ROH + A0 X ROAC
(1.05eq)
R Mlc(r:‘)’:\;arve Flow rate Temperature Yield Productivity
p[W] [mL/min]! [°C]i! [%]t! [g/day]
Bn 98 5.1 (71s) 257 99 5,328
Et 134 6.5 (56 s) 248 99 5,112
Bu 109 4.9 (74 s) 266 99 4,189
i-Pr 87 4.5 (81s) 250 99 3,564
c-Hex 200 9.0 (40 s) 299 99 8,983
Geranyl 50 2.5(145s) 170 99 2,532
t-Bu 120 5.0 (73 s) 244 66 2,800
Ph 125 5.0 (73 s) 270 99 5,129

[a] Residence time in parentheses. [b] Outlet temperature. [c] Determined by GC.
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ZEFTBICHENDDET . BICHRERE R ZBERT T 245
WHHY, B TRERIE I DIEICENTWD. &, 109
EREEBRORBBOY YT IV (T VRRA NS YUY D) %,
GC.HPLC.NMRIREZ AWz 754 VB TIC KU RISUNE
ZEHUC. &9 EAKER (1.0558) =AWV 7)LI—ILD
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Fischer indol synthesis
FR: 6.4 mL/min

0 RT: 57 s
134 W, 247 °C
BPR: 2.5 MPa H
N
99%
778 g/day
(1.1eq)
Diels-Alder reaction
FR: 3.4 mL/min
RT: 107 s
EI0,0—==—COEt 92 W, 209 °C o)
+ BPR: 2.5 MPa CO,Et
0 71y
@ CO,Et
(4.0 eq) 94%
bp: 31.4°C 547 g/day

M4 YA 70K IO—RE9+4+ AL R DERE(E
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THE CHEMICAL TIMES

R2 BEBRETO—RICRERELE T SVIVNE

HW: 50-150 W
>I\ i )(?\ in 30 steps >I\ )OJ\ i )J\
+ +
OH 0 FR: 2.5, 5.0, 7.5 mL/min 0 OH
(1.05 eq) co-product by-product
MLR PLS SVR RF
- i E 7 i
3 ‘i
it ja g
oy i oo
e ) L )
Mimiy 8 :
Flow rate Yield  Productivity Q? PE
Method —\\ jmin) (%)° _ PIE(gimin)® (%) (%)°
MLR 3.7 47.0 1.51/1.04 0.96 45.2
PLS 5.3 40.9 2.46/1.30 0.90 89.2
SVR 5.5 39.9 117 /1.31 0.99 10.7
RF 6.2 128 25.0 1.45/0.93 0.99 55.9

[a] Determined by NIR analysis ; [b] P: Predicted Productivity E: Experimental Productivity ; [c] Percentage Error

K3 T SVITVNEICRDIRICIFABRHBKET O—RLFHEREL

uW: 50-150 W

O O in 30 steps

BPR: 0.5, 1.5, 2.5 MPa

(1.0, 1.05, 1.10 eq)

FR: 2.5, 5.0, 7.5 mL/min

PR

by-product

LA L,

co-product

- 3 factors — 4 factors
eq. 1.00 eq. 1.10
= 'é" Fj3o = = 38
no 2 g2 E lfas
E i.ug - é ).og
-§ I.DE g ”g
= "‘g Iﬂi
No.of No.of Flowrate pW Press. e Yield Productivity I;rr':(:lr:c':ilsi):.
Factors Exp. (mL/min) (W)  (MPa) a- (%)*  P/E (g/min) ® (g/min) Y (%)©
3 5 5.4 137 1.7 - 41.0 1.15/1.32 1.17 12.9
4 7 5.5 140 21 1.05 441 1.59/1.45 1.46 9.7

[a] Determined by NIR analysis ; [b] P:Predicted, Productivity E: Experimental Productivity ; [c] Percentage Error
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.SV LWFETIEN4.3THDTEN S PRI BEBIREZ
BETED (XY,
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JLa—)b&tert-7FIL7 IV I—IVICEEB U CTRERICIHRET UTe,
ZORREEN VIO TILI—=)LDEE EE8BED
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e mi Eﬁfi’nzgﬁnf:& IEDBDT=7-NUOST N6 2B DD ST 12,2
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B5 & i B M E D FEoih T

x4 JO—7EFIMERIGICH T2 BB R&E

Microwave: 50-150 W

o o
ROH + )J\O)J\

ot Ao

RT: 1.61 min
BPR: 2.5 MPa
(1.05 eq)
. 60 T T
o 1 1
= 50
1 1
'I.l._l 40 - 1 1 T
[=]
o 30 | F.3 1 F3
E 20 — % 1 1
B 3% | $ |
2 10 T I l | T J_
< = I I
0 1 1
Substrate EtOH | i-PrOH | t-BuOH
Target ! T
solvent NMP : NMP : y-Valerolactone
Method ML Random | ML Random | ML Random
Trainin Cyclohexane - I Cyclohexane - I Cyclohexane -
solven? DMA - : Acetone - : Acetone -
Water - 1 Water - 1 Water -
1 1
(5 O 15.4 215 | 164 304 , 122 30.6
Exp. ] ]
SDa 7.91 14.3 : 2.73 13.7 : 0.4 11.7

[a]: SD: Standard deviation
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