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Procedure for the continuous flow reduction and in-line liquid/liquid extraction

The process was executed using Asia® syringe pumps by Syrris that continuously deliver
solutions of reactants from stock containers of suitable volume (minimum 50 mL). The
following solutions were prepared and filtered with PTFE filters with a porosity of 0.2 um: (i)
10 mL, 0.2 M in 2-MeTHF of ketone 1b (2 mmol, 372 mg); (ii) 10 mL, 0.3 M of BH3 in 85% 2-
MeTHF, obtained by diluting with 2-MeTHF a 1 M commercial solution of BH; in THF. To
solution (ii), the catalyst (R)-CBS 2 (8 mol% with respect to ketone 1b) was added, and cooled
at 0° C with an ice bath. Those solutions were pumped into the microreactor kept at 0°C with
an ice bath at a flow rate of 50 uL/min. The solutions were delivered simultaneously into the
flow system and, and under steady state conditions (after 20 minutes), the output stream was
introduced in a T-shaped micromixer fed with AcOEt (50uL/min) before the introduction into
the FLLEX system fed with water 150uL/min. The organic and aqueous streams were separated
keeping a pressure of 1 torr and a AP (0.1 torr). The desired alcohol was obtained after

removal of organic phase and flash chromatography (86% yield, er > 95/5).
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16.050

15

16.774

Peak RetTime Type
#  [min]

Width Area Height Area
[min] [mAU*s] [mAU] %

1 16.050 BV
2 16.794 VB

Peak RetTime Type
#  [min]

0.3041  35.03330 1.70215 0.5021
0.3194 6942.76758 332.71973 99.4979

OH

(S) Cl
Width Area Height Area
[min] [mAU*s] [mAU] %

1 15.729 BV
2 16.774 VB

S4

0.2972 5069.79053 264.94327 89.0632
0.3092 622.56281 30.87845 10.9368
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10

Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] %
e e | -meefeenee |-mmemeee | --mmmeee |-eneeee |
1 12.823 BV 0.2424 4975.47363 318.22211 49.7979
2 13.590 VB 0.2570 5015.86621 300.04425 50.2021

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

1 12.385 BB 0.1885  26.13958 2.14016  3.4891
2 13.130 BB 0.2371 723.03394 46.58212 96.51809
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|| |I Peak RetTime Type Width Area Height Area
- #  [min] [min] [mau*s]  [mav) X

[ 13 13.966 BV 9.3222 4.39156e4 2151.35133 44,7532

SRE 14 14.954 VB 8.339]1 4.60031e4 2120.4B169 46.8805

14 OH
(s c
c
Peak RetTime Type MWidth Area Height Area
#  [min] [min]  [mAU*s] [maU] *

e P e | <-mmmmeees J=mmmnee- |-meem- |

1 13.871 W 8.3573 4.9449@e4 2190.84448 87.8755
2 14.861 VB 8.2677 7339.62385 4208.44351 12.9245

14 16
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15304
-

|1 ( Peak RetTime Type Width Area Height Area
| | l* [ # [min] [min]  [mAU®s] [mau] %
g41 14 e R e |-mmmmmemee | =mmemeees -mseeeee |
| tJ \ 18 15.394 BV ©.3402 4.31828e4 1997.52938 46.1831
+_.-.-‘.'_.... ._.L__T_ 11 16.331 VB @.3557 4.43357e4 1947.84236 47.3339
Il‘_-'n o 11?|5
OH
(S) Cl
Br
Peak RetTime Type Width Area Height Area
# [min] [min]  [mAU*s] [maU] %

1 15.386 BB 8.3179 4.32572e4 2121.40161 92.3278
2 156.808 BB 8.3289 3594,55957 171.22899 7.6722
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10.533

#  Time Area Height Width  Area% Symmetry
1] 10097 8692.3 750.1 0.1812 | 4903 | 1.003
2 104 87%6.1 03.5 0.1927 | 50.097 | 1.004
OH
(S Cl
HsCO
Peak RetTime Type Width Area Height
# [min] [min] [mAU*s] [mAU]
SRn] BOSEES R B |-mmemeee s |<nmeeee |
1 10.533 BV 0.1895 422.00433 34.31686
2 11.173 VB 0.2041 6698.12207 507.04840 94.0731
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6.429

HzC

12

Cl

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
] ROEERES R EEee |-mmme oo |-mmeeeeee |--neeee 1
1 14.090 BB 0.2520 8088.68359 486.53348 50.2839
2 16.429 BB 0.2982 7997.34619 408.78867 49.7161

Peak RetTime Type Width Area Height Area
#  [min] [min]  [mAU*s] [mAU] %
ol EaSEERE R R R R |-mnee e |
1 13.908 BB 0.2793 3.50544e4 1953.63452 92.8624
2 15.995 BB 0.2869 2694.37427 143.62955 7.1376
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Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] %
e EEREEE e R e e R |
1 14.468 BV 0.2624 1.84230e4 1072.29700 49.9479
2 15.222 VB 0.2820 1.84614e4 1006.66528 50.0521

14 16
OH
cl (S) Cl
e
Cl
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] %
. o P |<-mmmeeee- |<-mmmeeee |--mmneee |
o 1 14.728 BV 0.2643 1.21734e4  701.99182 79.4229
® 2 15.375 VBA  ©.2740 3153.92041 175.19295 20.5771
—_—
14 mir
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OH

Cl

LP12
. Peak Time Area Height Area Nomm. Area BL  Area/Height
# [min]  [wV's) (W] %] %] [s]

=23 11

OH

(S) Cl

LP12
- Peak Time Area Height Area Nomm. Area BL  Area/Height
#  [min] [wV's) (W] 3] 3] [s]

19,147 o 1 ( BB
2 23,105 326412.00 9858.05 6.99 0.00 BB  33.11
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Peak RetTime Type Width Area Height Area
#  [min] [min]  [mAU*s] [maU] %

1 22.587 BV 8.4184 2876.47998 185.18634 48.6184
2 23.548 VB 8.4571 3833.62287 160,22219 51.3816

— OH
25 cl
(S
-
F
Peak RetTime Type Width Area Height Area
# [min] [min]  [mAU*s] [mAU] %

1 22.574 BV 8.4392 6148.41682 217.92923 92.2448
2 23.558 VB 8.4239 516.98681 18.58671 7.7552

23 558
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rZzo49

Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] %
R P e B |---emmeee- |-oecoeee |---emee |
1 11.597 W 0.2227 2.10360e4 1472.54492 49.8172
2 12.254 VB 0.2376 2.11904e4 1392.21576 50.1828

11.662

20
OH
c
(s
HsCO
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] %

1 11.662 BV 0.2163 1677.61365 120.58468 7.1570
2 12.313 VB ©.2388 2.17627e4 1419.95532 92.8430
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33.083

20

30

Peak RetTime Type
#  [min]

Width Area Height Area
[min] [mAU*s] [mAU] %

1 25.290 BB
2 33.083 BB

Peak RetTime Type
#  [min]

0.4787 9178.95020 295.23572 49.6248
0.6244 9317.74219 231.11127 50.3752

OH
Cl
(R)
Width Area Height Area
[min] [mAU*s] [mAU] %

1 25.876 BB
2 31.869 BB

S24

©.4518 1012.23993  33.95287 3.9875
0.6420 2.43729e4  585.08148 96.0125
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~ O
& %
@
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] %
Rl R R |-memmmees |-mmmmmees R |
1 19.277 BB 0.3777 6842.16797 279.43628 49.8776
—,JL 2 21.879 BB 0.4235 6875.75781 249.54065 50.1224
T T “ |I T T
20 OH
(S)
o™
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] %
g ] e R |--mm e s |--mmee e |
% 1 19.522 BB 0.3964 2.85695e4  798.92810 84.1938
o 2 22.149 BB 0.4254 3861.62573 139.29750 15.8062
T F i ¥ G § E 4
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T0Ed
3

Peak RetTime Type Width Area Height Area
# [min] [min]  [mAU*s] [mAU] %

1 11.e34 Bv 8.3599 4.78676e4 2131.96582 48.4943

J kJ 2 11.933 VB 9.3848 5.88481e4 2118.25513 51.5857
T — T OH
10 15
: (I J*
Peak RetTime Type Width Area Height Area
# [min] [min]  [mAU*s] [mau] %
. e R R | <oneeees . |
b8 1 11.179 BY 9.3286 4.28617e4 2039.81995 89.5425
= 2 12.848 VBA  ©.2499 4912.29199 381.81852 18.4575
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5223

o
%
w
# Time Area Height ‘Width Area¥ Symmetry
1 1.318 118601.4 78084.6 00212 99.573 0.816
2 5.223 2573 a3 0.0367 0.216 067
3 5.388 25815 7.8 0.0449 0.211 0.539
et
il 58
o+
¥
i OH
©)
o
& # Time Area Height Width Area® Symmetry
- 1 1.328 1012486 88091.7 0.0164 99.526 0371
2 5.293 1588 568 0.0361 0156 0.E9
3 5.464 323 104.7 0.0445 0.317 0.654
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Peak RetTime Type Width Area Height Area

#  [min] [min] [mAU*s] [mAU] %
S R P |--mmmee |--mmeee |--mmnee l
1 21.163 BV 0.3847 1.60421e4 643.78979 49.6882
2 22.274 VB 0.4098 1.62434e4 607.70911 50.3118

! \ : ‘ y J T
20 min

OH
S

Peak RetTime Type Width Area Height Area

# [min] [min] [mAU*s ] [mAU] %

1 21.172 BV 0.3705 5224.03271 217.26282 17.5327
2 22.100 VB 0.3973 2.45719e4  951.40051 82.4673

1 21.172
1 -+00

20 25
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2.385

20

25

Peak RetTime Type
# [min]

1 22.385 BV
2 23.671 VB

Width Area
[min] [mAU*s ]

0.4434 1608.07446
0.4846 2124.84668

S34

Height Area

54.00879 43.0782
64.45042 56.9218
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