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1. Screening of different proportions of Cu(OTf),/1d in batch condition

Table S1 Catalytic performance of different proportions of Cu(OTf),/1d

0 0
0 PS-box)-Cu(OTf) 0
@Eg_{ + Nrg) {PSPox)-Cu(OTh, A
Toluene
o— F O—
3a

2a
Entry Cu(OT9),/1d Yield[%]® ee[%]°
1 0.5 95 91
2 0.6 96 92
3 0.7 95 92
4 0.8 96 95
5 0.9 96 94
6 1.0 97 92
7 1.2 94 90
8 1.5 96 88
9d - 76 0
104 ¢ - 90 0

a Typical reaction conditions: to a tube a mixture of PS-box 1d (0.005mmol, 0.2 mol% )
and Cu(OTf), with 25.0 mL toluene were added, then 2a (2.5 mmol, 1.0 equiv.) and NFSI
(1.2 equiv.) were added successively. The reaction mixture was shaken for 120 min. ®
Isolated yields. ¢ Determined by chiral HPLC. 4 Without PS-box and Cu(OTf),. ¢ The
reaction mixture was shaken for 240 min.

Before the screening of solvent and catalyst loading, different proportions Cu(OTf),/
1d were also carried out in batch condition. As can be seen in Table S1, the optimum
proportion of Cu(OTf),/1d was 0.8, which achieved 97% yield and 96% ee. To be
noted, the background reaction occurred obviously without the catalyst.

2. Optimization of flow rate

Table S2 Optimization of the fluorination of 1-indanone-2-carboxylate 2a
catalyzed by 1d in continuous flow condition ?

o o
O Flow system 0
@é_{o_ + NFSI Wz/{ert» @é\;./{O_
2a 3a
Entry Flow rate (uL min™') Yield[%]P ee[%]°
1 10 100 97
2 20 98 96
3 30 99 96
4 40 96 95
5 50 94 94



6 60 90 95

7 70 87 93
@ Typical continuous flow conditions: the reactions were performed with PS-box
1d (0.068 mmol, 0.12 g) and celite (0.8 g) in a column which was charged with
Cu(OTf), at room temperature, 2a (0.2 M, 1.0 equiv.) and NFSI (0.24 M, 1.2
equiv.) were pumped into the column from respective toluene solutions. The same

PS-box was used for all the substrates. ® Isolated yield. ¢ Determined by chiral
HPLC.

As can be seen in Table S2, the proper flow rate is 30 uL. min~!, which achieved 99%
yield and 96% ee.

3. Long period experiment in toluene

Table S3 Long period experiment in toluene?

(0] 0]
(0] O
@l:é—( + NFSI Flow system @é\'"(
Toluene, rt.
o— F o—
2a 3a

Time(h) Yield[%]® ee[%]° Time(h) Yield[%]° ee[%]°
12-12.5 - - 60-60.5 97 97
24-24.5 97 96 72-72.5 96 96
36-36.5 98 96 84-84.5 97 95
48-48.5 95 95 96-96.5 98 96

2 The reactions were performed with PS-box 1d (0.12 g, 0.068 mmol) and celite
(0.8 g) in a column which was charged with Cu(OTY), at room temperature, and
then 2a (0.2 M, 1.0 equiv.) and NFSI (0.24 M, 1.2 equiv.) were pumped into the
column at 30uL. min™!' from respective toluene solutions (60 puL min~! total flow
rate, 0.1 M concentration of 2a in the reactor). ® Isolated yields. ¢ Determined by
chiral HPLC.

4. Scope of the enantioselective fluorination of aliphatic cyclic and acyclic §-

keto esters

Table S4 Scope of the enantioselective fluorination of aliphatic cyclic and acyclic -
keto esters in continuous flow with immobilized catalyst 1d® and in batch condition
with its parent ligand 1f

o O

R1MOR3+ NFSI FIowsystem J%\J\ORS'

R2 R2 F
2




O 0O O 0O O

A
F Bn F

F OEt

3p 3q 3r
817 yield, rac. 8trace, nd 3trace, nd
b20 yield, rac. btrace, nd btrace, nd

a Typical continuous flow conditions: the reactions were performed with PS-box 1d
(0.12 g, 0.068 mmol) and celite (0.8 g) in a column which is charged with Cu(OTf),
at room temperature, and then 2 (0.2 M, 1.0 equiv.) and NFSI (0.24 M, 1.2 equiv.)
were pumped into the column at 30 uL min~! from respective THF solutions (60 pL
min~! total flow rate, 0.1 M concentration of 2 in the column). Each substrate
carried out for 12 h. The same PS-box was used for all the substrates. Residence
time under these conditions was 28 min. ® Typical batch conditions: to a tube a
complex of 1f-Cu(OTf), (0.05 mmol) with 5.0 mL toluene were added, and then 2
(0.5 mmol, 1.0 equiv.) and NFSI (0.6 mmol, 1.2 equiv.) were added into the tube.
The reaction mixture was shaken for 12 h.

5. Characterization results

The substrates 2a-0 and the corresponding products 3a-o0 are known compounds that
exhibited 'H and '*C NMR data in agreement with those reported in the literature.!-3.
The absolute configuration of the fluorination products was assigned by the chiral
HPLC chromatograms with those reported in the literature under the same

conditions.*



NMR spectra

6.

£
ok
w L=
w)
M
L=
N
L@
~
L
-
L@
o
8O0y
vzo'y _
ZrOt R h\HO.N r 4.
AL
IR IR
T M TR 5860
s N
w
561G ——— 0T £LEL
6645
£07'G Fia
nzs
sizg” =
0i1e <
z8ls
5844 L@
0.1 =
94T LA ;
vBZ'L B S o
28TL ) Lwv|[~
C 665
(32005 = =i gL\ L
g0 a4l
449} ; z9ak
5z s 5 90| o 106k
- = g0 <
ey | 65024~
6L 55921
£50'8" i ;
< 959z 1
L50°8 o 82224
m e arezl
ra 0582 4
L 0zl
\ L [y it
EbTL
prd  — L3 BFThL
o
“
ZT - Fa
Zz 0 =
7 e LG 0L~
88l Lh— —, Foot T 887E9 L~
o
O FE
=
F e
“
b
o

ppm

.
60 50 40 30 20 10

o

80

110

120

Br
160 150 140 130

170

180




E
O e
Lag
L=
=
.
v
=
e
L«
~
| &
-
866°E1
a0t Fa
FLOF
zab:
0E0F— ..IIJ =1z S
WWWWW 3 - £ B9~
Easy e — gz | psiiteed
B8LEL
0Lbs
bied) 3
mm_.ww. - - 80°E
502G s
; M e
BLEE e = 660
L3 =
£69°0 Fra
L0249
2649 “
8869 Jo e
ﬂwmw £V 8L L
oy |2 b7 GLL
e ———1 mga.m:%
mm_.h¢w > 80°) EOB L
Iy _ B g L0 1258417
Lart ﬁ ENL s
gaLL 'z LBz
85zt 0] o 682 421
B | 060 | % 00822}
Lgt 6¥ 8L f\
eree] \ - YO58z
80c'.] e
e S0z
ol o = EEC LY fW
P
aav .| 182TH)
8z5L
avG 1] \ e
rag /
1852 ] P4 - -
0062 o Fe
a0 ZT LEDFD I
Sy % = 5R090 )
Gz6'L =
L6 P o
GG6L 74 )
o=
€02 1h— = %mq_ &
o i
Fo
o
F e
"
i

ppm

30 20 10

40

60

70

100 80 80

110

180 170 160 150 140 130 120

180




568
ere
zohE

iived
B9LE

VBLE
L08'E
aze’e

0S¢ L
GO%' L
o8yt
GEYL

-v=d
089°2
502 hN
iy
28t
6062

F O—

Feol
rELD
o'e
8z'0

ol
wm_.n_._.

=00') |

00k

55 5.0 45 4.0 35 30 2.5 2.0 1.5 1.0 0.5
ppm

6.0

9.0 8.5 8.0 7.5 7.0 6.5

9.5

HBg
nm.mmv.

oes—

BB~
BEGE~"

29571
09 m_m_$
55621

aLeel—
ir9gl—

08054
EBOSE

BSA0L
(1P R=1

E0GEE
m—mm_.v‘

20

40

60

150

T
190

T
200

ppm



E
-3
a
w
[ e
08El—
L=
5021 ¥
mﬁ._W J =662
YET'L
j U
86'LE
21BE
=
[~
“
[~
rze—
L=
&
BIE'E
S0¥°E = 2
aLFE = 00k | »
o | R
fiEf E o

mhh”mv. \Jl\ 0L

S8LE
| =
SITF =
BETH s P 85~
EST e 915E="
e Lo
<
| &
&
Lo
"
EESZl—
5 mm_%
— & By 621
[T} - EOEEL~"
| 99°9Eb—
o..__O -
s
P za 05l
o 58051
&
52%'4n ~
[
mmiuym m 0L
BEFL e |« 50201
vo5 S [~ 2
7i9L =00}
189 MN - =00}
70 |
1622 =
9082
s
P
91561
LE 561
L=
&

ppm

10

70 60 50 40 30 20

80

110

120

130

F O-Et
180 170 160 150 140

190

200

210



a0z’
QNN.FW
EET' )

v LY

cIEE
e
nzbe
sovE
N

LSLE
£90°€
98L°E

a0l
aH'g
VS
EFLG

asLgs

G291
¥E9'L
60472
LB
Nmm.hnﬁ

[8295
G52
[FA 3
0% L
50572

F O—iPr

=E0°9)

Eiork

EE0L

160

(183
L'k
L0k
ook

ppm

0.5

7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 30 25 20 1.5 1.0

8.0

85

8.0

Ly 1e
Nm._,mv‘

chee
e mm”v.

99'0L—

09 €6~
0256

25T~
55924 —
veazh"

199EL—
6051

56 om—”v.
EL mm—v

56991

G 561
EFGEL

F O—iPr

60

70

90

T
160

ppm



¥BEE
mmv.mw
LFPE

sives”
192 B
¥82E
141€
BBLE

E0ZE
BIT G~
957’57
LBZS

g1eL
tm.mq
0EE L

592
GitL
YEPL
EBLL
BOY hLV\y
¥2o'L
£89°L
LBYL
ELLL
FEB'L
GFBL
olne
G208

F O-Bn

ol

=10k

802

~S6Z
=202
=00k
0l
00k
660

0.5

1.0

1.5

20

25

30

35

4.0

45

5.0

5.5

6.0

6.5

7.0

15

8.0

85

9.0

95

ppm

cheg
e mm”v.

Eg 10—

VBEB~
EFGE

ig6z)
05921
A6L2L
15021
Z90z)
i mmﬂw
£B6ZL

LTEEH
S9%C}
GBGEL

E£9EL

G205 b—

0484
GEA0}~

96761
N_.mm_.Hv

F O-Bn

40

150

T
200

T
210

ppm



BLFb—

0EY £
YL
09v's
Giv L

SEv L
509°2-
089 hN
569°2
0182
928t

F O—t-Bu

l 4

=106

Fiok

o

W'k |

00’k
101
004

1.0

1.5

20

2.5

3.0

3.5

45

5.0

5.5

6.0

6.5

1.0

15

ppm

LhLge—

0z'8e
6E mmv.

0 pe—

FIER~
SEe—"

peszl—
95 m_m_%.
Azl

zZ5'eEL—
Spapt—

EGNGH
96051

z1agl
ﬁmmm_.v

L2 g6 L
58 mm_.HV-

F O—tBu

-~

30 20 10

40

190 180 170 160 150 140 130 120 10 100 90 80 70 60

200

ppm



65}
09 —W
(N3

we
SNW
ELE

FEE
mmmw
BEE

zre/
BOEA

L
ELE
GAE

kL
FEL
S¥L
ivd
G¥ L
9974
197
694
[1:¥3
28l

PEISR R

F O-Ad

=109

= £0°9
FE0E

Fior

=0l

0k
X Lok
204
o0k

0.5
ppm

7.5 7.0 65 6.0 5.5 5.0 45 40 35 30 25 2.0 1.5 1.0

8.0

8.5

9.0

LE'DE~
£0°5E

8c mm”
8F BE—
860

L0FB—

SFEA~
9056~

ZESTI—
v m_ﬁﬁ
BEBZL

15EEL—
LE90L—

EGOG)
96 om_.Hv

F9594
o8 mm—v

71661
a8 mm—v

F O—-Ad

40

ppm



E
o
Lo
(=]
L=
L
6628
10'ge
=~ 6188
M e 0288
Fe YEEG— -
L=
-
Zor'e
LEVE )] qu—
LPPE —— [ w1
eaves ©
B2LE .
00B's % " = 880
£19e e | o
0e8'e <
BLEB~ -—
0956 ==
"
I
L=
& LPEL
TS —
TVl i
- LELLL
_ [ e
B1Bzk
®) ®) it _ —;
L=
«© o.__©O
* L
o
O 3 * L
GLEGH o
B! MEW =]
. L= TRESL
[Paw]
0812 ] 2885}
b —== T
70zL - sLuaL
JLt: ] L= 19T _W
tatio] W ~ £5i0l
v 2 6oL
718t = P00k | _ L
9/8°) F2
700'L
088,
iy
[ e L0E6) 1
it
L=
=

ppm

30 20 10

40

130 120 110 100 90 80 70 60

140

180 180 170 160

200




viEE
mE.mW
BLPE
sorgs
rLE
88LE-F
626
ioge-

SET L

2o i
5051
1580
€444

F O—

Cl

LI

ook

£8°0
¥ e

F00°b
i 66'0
00}

45 4.0 35 3.0 25 2.0 15 10 05
ppm

50

8.0 7.5 7.0 6.5 6.0 5.5

85

90

0828
oo.mmv.

FEES—

LOEE~
8ZGE"

69071

lausi
95 6z 17
19181

GFERL—

E1T5)
m_—wm—v

0z 294
4 .E_.V.

B5E6)
43 mm—v.

F O—

Cl

ppm



LEE
a0y’e
:&.m\w
ZSve
EFLE
594 m./.
mhm.nN

SB6L°€-

8egs
¥09 hM
£99°4
EBOL

F O—

Br

Fioe

880
.Nm_..n

=00}

g6 |

35

4.0

45

5.0

5.5

6.0

6.5

7.0

7.5

8.0

85

9.0

ppm

SLLE
56 hmV‘

LEES—

0966~
1256

EL9Z)
86 mm_../
EOZEL
FOZEL
SFZEL

g91zsh
m—wm—”v.

61291
_vnmrv

EBEGL
a8 mm_.HY

F O—

Br

I

10

20

40

190

ppm



06E°L
S0F hW
X4
s
ks
G80°L
WOE™L

Il

F O—

Br

0.5

85 8.0 75 7.0 6.5 60 5.5 5.0 45 4.0 35 3.0 25 20 1.5 1.0
ppm

8.0

GZ'BE
mﬁ.mn”v-

L ES—

BT LR~
06 FE~"

08' 12—
EFPELI—

seogl”
6LGEL—
ZHAEL

L9705}
L205 -

LZLak
Ef .E_‘Hv.

FE PG
(=R

Br

-

10

20

40

70 60

80

190 180 170 160 150 140 130 120 110 100

200

ppm



POEE
1E mW
eee—
L8EE

£69°C

91Le
BZLE
CELE
oige

GSEL
mhn.hw
0BE’L
G9L°L
¥8L L~
G¥8°L
G982

Br

F O—

Fook

o0l
= 0E

=10

0L
00k

ppm

0.5

85 8.0 75 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 25 2.0 1.5 1.0

90

HBE
1} mmv

IEEG—

LVER~
BLFE

9L b=
GCPTLI—

venel
£09EL—
PEBE LS,

S505)
ag am—”v.

90°'L9)
az hm_...v.

SETEL
0561

Br

60

90

ppm



WF—

BoeE
£6E mW
sove

orre
LrEn

ESLE—E
99.°E
88
gige

CBE'L
mov.hVﬁ
8BS hw

FEGL
hﬁm.h\\‘

F O—

=ZI0E

Fioe

20}
X £0e

=00}
=00} [
004

0.5

1.0

1.5

2.0

25

3.0

35

4.0

45

5.0

5.5

6.0

6.5

7.0

7.5

8.0

85

8.0

ppm

60 12—

9g8'4E
mm.mmHv.

LZES—

02 FB~~
V856

ESGTL
T mu_.w
9z'azh

0FEEL—
A0 8EL
B8 mm_.V

¥k
LT mw—v.

FLA9H
LB .mm_.v.

G0GEH
ETGBL

F O—

10

20

80 70 60 50 40

90

190 180 170 160 150 140 130 120 110

200

ppm



£0EE
fere
0SE'E

sage
LR

ELLE
LELE
GFLE
LLE

CEHE

GEB'0
9E6'9
L¥E8
¥56'9
8569

Fheis
WL

O_

F

Leo
o 90°)

£0°E
o

=00k

1.5 1.0 0.5

8.5 8.0 75 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 30 25 2.0

9.0

ppm

00°8E
m—.mmv.

FOES—
¥BGE—

2L FB~
LEGET

89601 —

Gibb—

OL9Z~
0E4Z L

LBESE
oo ¢m—v

58991
¥ .E_.W.
967294

GLTEL
€8 Nm_.HY

O_

F

70 60 50 40 30 20 10

80

130 120 10

140

200 130 180 170 160

210

ppm



79z°e-
962°E
L0E'E
VPEE
[
vo9e
BL0E
6696
99.°¢
viBE
¥86°E

LTS AT

GiB9—

oL

O_

F

——

Fio
YL
+00E
= 10¢
®0e

o0k

o0k

ppm

30 25 2.0 1.5 1.0 0.5

35

45

75 7.0 6.5 6.0 55 5.0

8.0

8.5

9.0

LE2E
_.m..__mv

EDES~_
5095
mm.mmv.

PN
LEGE

9z501—~
L0

LEGTE
LEGTH

g8 okl
18 E;V.
zz gL
VLTS

L4091
o mmruv.

0ZE6h
¥E mm—v

170

T
200

T
210




GBE'E
ozy mW
EEV'E

BoF'E
0%
7.0 w./

880 ﬁw
G0LF

L

|

0
F HN—Ph

L0

F 10

75

0.5

1.0

1.5

20

25

5.5 50 4.5 4.0 35 30

6.0

6.5

7.0

8.0

8.5

9.0

9.5

ppm

LELE
mc.hnv

L2 06~
826

900z 4
mmmm_./
09°%ZH
9592 1~2
95 8ZL—+
w—mm—.\
GLEEL"
g959EL
GB9E}

EBIGL
a8 _m_.Hv

ag'pal
£8'79L

8Z°961
E¥ m_m—V-

F HN—Ph

70 60 50 40 30 20 10

&0

110 100

120

200 190 180 170 160

210

ppm



7. HPLC traces of the fluorinated product and racemic standards

(6]
M/<O
F O—
3a
In batch condition
mAL
1
o 7 & 7 R frin]
8 a 10 s e 13 14 18 16
[ Hame [ Stat[Min] | Time[Min] [ End[Min] |[Ret. time Offset[ Quantity [% Ared Height [maU] [Area [mAUMin]| Aea%[Z] |
P 1 |UNKNOWN 11.083 11546 12.302 0.000 1.93 00 00 1.934
2 |UNKNOWN 12694 13319 15516 0.000 98.07 1.1 0.6 98,066
Total 10000 iz 06 100.000
In continuous flow condition
maLl
06
0.55:
05
045
04
0.35
03
025
0z
015
01
0.5
0 & 5 & & Rffmint
10 11 12 13
# Mame | Stat[Min] [ Time[Min] | End[Min] [Ret time Offsst] Quantity [% Ared Height [maU] [Area [méllMin]]  Area % (%] |
P 1 |UNKNOWN 10657 11.093 11.709 0.001 1.37 0.0 0 1.366
2 |UNKNDwWN 12.240 12.760 14.142 0.000 9863 0.6 03 98534
Total 100.00 06 03 100,000

Rac



T i RT fmin]

[ Hame Start [Min] Time [Min] End[Min]  [Ret time Uffss|Uuant\ly[/Are<| Height [rnAU] \Arsa [mal! Mm]\ Area % [%]
P 1 [UNENOWN 10.650 11160 12.424

2 |UNENOWN 12452 12,920 14.015

Total

0
0
--Il/<
F O-Et
3b

In batch condition

g & RTTAT

# Name Gtart [hin] Time [Min] End[Min] | Fet. time fosel| Quantity [% Ara(\ Height [mAIJ] |A|ea [l M|n]| Area k(%]
| 1 |UMKHOWwN 8.855 9.307 9916 2777

2 [UMKNOwWN 9.948 10.413 1.835 El UEIEI 37 22 U 223
| Total

In continuous flow condition

| J\
z L

T i

# Marme Start [Min] Time [Min] End [Min]  [Ret time fosel| Quantity [ Ale(| Height [mALI] |Area [mal Min]]  Area i [%] |
P 1 |UMENOWN 8.935 9307 9.925 0.000 241 0.0 2407
2

UNENDWN 9.988 10,400 12.255 0.000 97.59 2 97.593
[

| Total |

rac



RTfmin

0 &
8 q 10 "

# Mame [ Start[Min] | Time[Min] [ End[Min] [Ret time Offset] Quantity [% Ared Height [mal] [Area [mal Min][  Areax[z] [
Bl 1 [UMENOWH 8.859 9.280 10.018 0.000 43954 1.0 0.3 439,544
2 [UMENDWN 10.048 10,400 11.766 0.000 5046 09 0.4 50456

|| Total 100,00 1.9 o7

o]

" ‘/<O
F O—iPr

100.000

3c

In batch condition

04
038
036
034
032

03
028
026
024
022

02
018
016
014
012

01
008
006
004
002

mal

0 iy iy

27 28 29 30 H 32 33 34 35 36

35

# Name | Start[Min] | Time[Min] [ End[Min] |Ret time Offset| Quantity [% dred Height [malU] | Area mal.Minl[  Area 3 [%] |
b 1 TSI 30.420 31.064 32584 0.000 9562 K] 0z FE20
2 [UNENDOWN 36126 wFan 38593 0.000 4.38 0.0 0.0 4.380

| | Total 100.00 04 0z 100.000

In continuous flow condition

054 nau
0.32
0.3
0.28
0.26
0.24
022
0.2
018
048
044
012
a1
0.08
0.08
0.04

002
r

20180623COMD01 61 DATA [270.00 nm]

i} I T

RT [min]

27 28 28 30 31 32 33 34 35 36 37

38

=g

40

41

tt Mame | Stat[Min] | Time[Min] | End[Min] [Ret time Offset] Quantiy [% Ared Height [mAU] [Area [mAllMin]| Aea%[%] |
UNENDWN 31.3% 32.358 1173 0.000 3860 0.3 0. 98502
UNKNOWN 35.922 36.824 36.302 0.000 1.40 0.0 0.0 1.399

|

Total 100.00 03 03 100.000

rac




mau
&
1
x
0 2 & 7 e fmin]
23 24 25 26 ar s 29 30 =i 32 33 34 35 36 S 38 39 40 H 42 43 44 45 46
# Name | Stat[Min] [ Time[Min] [ End[Min] |Ret time Offset] Quantity [% Ared Height [mal] [Area [mallMin]  Area % [%] |
B 1 | UMKEMOwWN 27114 28,665 1726 0.000 49.29 21 1.5 49,294
2 [UNKNOWN 36.870 Rl 40.541 0.000 50.71 1.2 1.6 50706
Total 100,00 33 2 100.000
(6]
0]
" \/<
F O-Bn
3d

In batch condition

03 maL
028
026
024
022
0z
018
016
014
012
018
JE
00z
=
0.0
0.0
o00f3
3 X
T ki RT [min]
o 1 2 3 4 Bl B 7 8 9 10 1 12 13 14 15 18 17 18 18 20
# Name | Start[Min] | Time [Min] | End[Min] | Ret. time Offset| Quantity [ Ared| Height [mAU] | Area [malU.Min]|  Area[3%] |
Bl UMKNOWN 14.159 14.546 15.666 0.000 263 0.0 0.0 2688
2 [UMENOWN 16.692 16.315 18.039 0.000 97.31 0.3 0.2 97312
_ | Total | 100.00 0.3 0.2 100,000
In continuous flow condition
1 mau B
i z 3
k] T RT [min]
i3 13 14 15 16 17 18 13
# Mame | Stat[Mir] | Time[Minl | End[Minl [Ret time Offset| Quantity [% Ared Height [mél] [ Area [mAl Min] Area 2 [%] |
P 1 UMENOWH 14.042 14.639 15.530 0.000 229 oo oo 2.290
2 |UNKWOWN 16,761 16532 18.651 0.000 9771 1.0 0. 57.710
| Total 100,00 10 07 100.000

rac



0.8+ mal

RT-hmint
i}

13 14 15 16

UNENDWN 13.957 14.492

o=

LINKNOWH 16,858

o]

o]
]

F O-Bu
3e

In batch condition

# Mame | Sta[Min] | Time[Min] [ End[Min] [Ret time Offset| Quantity [% Ared Height [mAl] |Area [mAU.Min][  Area % [%]
5.68! 0.000 4381 0.9 0 43.809
16465 17 663 0.000 5019 03 05 50191

_ | Total 100,00 i 1.0 100.000

(0]
083
03
.75
oy
0B
06
055
05
045
04
0.35
03
025
02
015
01
.05

ma

X

o

bl

EFF-fming

b 2 23 24 25 26 27 28 29 30

33

34

35

UNKHDWMN 22691 23.945 26,857 0.000 98.04 0
UNKHOWN 32 955 e | 34.80 0.000 1.96 00 i)

-
‘V\J—lxt

In continuous flow condition

0654 mal

Name | Start [Min] | Time [Min] | End [Min] |F|el.IlmsEleel\Uuant\ly["/wAreJ Height [méL] \Arsa[mU.Mln” Area % [%]
9 09 98.043

Total 100,00 09 k] 100,000

i

RFmin]

23 24 25 26 27 28 29 30 H 32 33

34

35

37

UNENDWN 25.318 26118 27.737
UMENDWH 33543 34318 36.372 0,000 0.84 i) 0.0

|

rac

# Name | Stat[Min] | Time[Minl | End[Min] |Ret. time Offset| Quantity [ Ared Height [maU] | Area [mal.Min]]  Area % [%]
0. 99.16 07 0. 99.163
0.837)

| Tatal | 100.00 07 0.4 100,000



07 mau

X

w i

21 22 23 24 25 26 27 25 29 30 kil 32

34

# Mame | Stat[Mir] | Time[Minl | End[Min] [Ret time Offset| Quantity [% Ared Height [méU] [ Area [mA0 Min] - Area % [%] |
UNKNDWHN 22358 23745 25.944 0.000 43.86 0.4 05 439.961
LINENOW M 32 B56 33891 35.422 0.000 0114, 07 0.5 50.135

|

| Tatal | 100,00 1.1 1.0 100.000

In batch condition

mau

b d LR

R [min]

T 8 2 10 11

12

# Name | Stat[Min] [ Time[Min] [ End[Min] |Ret time Offset] Quantity [% Ared Height [mal] [Area [mallMin]  Area % [%] |
B 1 | UMKEMOwWN 7178 1 0.001 1.19 0.0 0. 1191
2 [UNKNOWN 9.904, 10,480 11.793 0.000 98.81 17 0.8 98.809

_ | Total 100,00 i il [ik:) 100.000

In continuous flow condition

0.34f nau
0.32
0.3
0.28
0.26
0.24
0.22
0.2,
018
048
014
012
a1
0.08
0.08
0.04

002
I

] i T

FT [rmin]

7 g 5 10 11

# Mame | Start[Min] | Time[Minl | End[Min] [Ret time Offset| Quartity [ Ared Height [miU] | Area [mal Minl|  Area % [2] |
UNEMNCWH 7 64 a0 0.000 0.35 0.0 0.0 0.349
LINEMNOWI 10.095 10.707 11.737 0.000 99.65 0.3 01 99.651

o=

_ | Total 100.00 nz o1 100,000

rac



024 M
022
0z
0.8
046
044
042
[k}
0.0s:
0.06;
0.04
002
i} i £ T I
6 7 1 9 10 " 12
# Mame | Stat[Min] [ Time[Min] | End[Min] [Ret time Offsst] Quantity [% Ared Height [maU] [Area [méllMin]]  Area % (%] |
1 (W 7.081 7.733 8693 0.000 49.23 02 [iN] 49.232
2 |UNKNDwWN 10.565 10.947 11.624 0.000 50.77 0z 01 50.768
[ Total 100.00 04 01 100,000
6]
o]
il \/<
F F O—
39
In batch condition
mAL
1
3 :
0 15 & RT fmir}
10 11 32 13 14 16
[ Hame [ Stat[Min] | Time[Min] [ End[Min] |[Ret. time Offset[Quantity [% Ared Height [maU] [Area [mAUMin]| Aea%[Z] |
P 1 |UNKNOWN 11.889 12532 13.432 0.00 257 01 0 2.567
2 |UNKNOWN 13.756 14,432 16.453 0.000 97.43 1.8 1.1 97.433
[ Tolal 100.00 14 11 100,000
In continuous flow condition
mal
i
0 5 & g R frmir
10 11 12 13 14 15 16 i
# Mame | Start[Min] | Time[Min] | End[Min] |FRet time Offset| Quantiy [% Are Height [maU] [Area [malMinl|  Area % [%] |
Pl 1 |UNKNOWN 12.020 12.439 13.010 0.000 1.56 0.0 0.0 1.557
2 |UNKNOWN 13126 14.372 16481 0.000 58 44 1.4 09 98443
[ Total 100,00 1.5 09 100,000

rac



=
=
=

RT{min]

A 12 13 14 15

[ Mame |
LINENOWI
UNENOWN

Start [Mir] |
11.736
13.698

Time [Min] | End [Min]
12239 13,489
14.308 16.526

drea % [%]
50.023
49.977

[Fiet. time Offset] Quartity [% Ared Height [mal] [Area [mAl Min]]
0.000 50.02 10 05

| —

0.000 49.98 0.9 0.5

Total 100,00 il 09 100,000

il

cl F O—

3h

In batch condition

075 maL

o7
0ES
06
055
05
045
04
03s
03
023
02
015
01
005
0 I X

i i

RT TR

28 28 30 31 32 33 34 35 36 37 38 38 40 H 42 43 44 45

50

End [Min]
36.529
47.931

# Mame [
B[ 1 [UNENOWH
2 |UNKNOWN

Start [Min] |
2577
38,766

Time [tin] |
33731
40.624

[Ret

time Offset| Quantity [% Ared Height mAll] [Area [mall Min]  AreaZ %] |
0.000 203 0.0 0.0 2029
97.571

0.oan 97.497 04 13

Total 100,00 08

4 100,000

In continuous flow condition

0Es
0g
055
0s
D43
04
033
03
025
02
013
01

0.0s
0 3 A

i T

RT [min]

18 20 22 24 26 28 30 32 34 36 38 40 43

# Hame
LIMENDWHN
2 [UMENDWN

Time [Min] |
32278
38.601

Start [Min] |
30.540
3720

End [Min]
34.289
46,314

| Ret. time Offset | Quantity [% Ared Height [maU] [Area [maULMin]|  Aea%[Z] |
0.000 193 i) 0o 1.932
38.068

0.000 38.07 0.6 1.2

|| Tatal 100,00 0.6 11,7 100.000

rac



s, Al
03
028
026
0.24;
022
0z
0.18;
0.6
014
042
04
0.08
0.06;
004
0.02
U & =) i & FeT{ming
26 27 28 29 30 el 32 33 34 33 36 37 38 39 40 41 42 43 44 45 46 47 48 49 0 a1
# Name | Stat[Min] [ Time[Min] [ End[Min] | Ret time Offset] Quantity [ Ared Height [mal] [Area [mallMin]  Area % [%] |
P 1 |UNKNOWN 32 408 33798 38765 ] 4398 03 43380
2 |UNKNDWN 40.965 42,770 48.208 0.000 50.02 0.3 05 50.020
Total 100,00 06 10 100,000
O
O
Br F O—
3i
In batch condition
mAL
1
5 L I i
T RT [min]
et 13 14 15 16 17 18 19
[ Hame [ Stat[Min] | Time[Min] [ End[Min] |Ret. time Offset[ Quantity [% Ared Height [m&lU] [Area [mAUMin]| Area%[Z] |
P 1 |UNKNOWN 12.001 13.626 14.316 0.00 200 0.0 0 2.001
2 |UNKNOWN 15.774 16572 18.490 0.000 38.00 1.5 1.0 97.999
[ Total] 100,00 15 1.0 100,000
In continuous flow condition
mAL
i
q 5 b4
T 5 RTmir]
11 12 13 14 15 18 17 18 19
# Hame [ Stat[Min] | Time[Min] | End[Min] [Ret time Offset| Guantity [% Ared Height [mAU] [Area mAUMin[ Aea% (%] |
B[ 1 |[UNKNOWN 13.012 13619 14.268 0.000 1.95 00 0o 1.948
2 |UNENDWN 15.662 16.425 18.269 0.000 38.05 1.8 1.2] 38.054
Total 100.00 18 12 100.000

rac



RT[ir]

028 el
0.26:
0.24:
022

02
0.18:
016
014
012

o1
0.08:
0.06
0.04:
002

2 § Yy b
2 BiBed 14 15 16 17 18

q 10 A 1

2

# Name | Start[Min] [ Time[Min] | End[Min] [Ret time Offset] Quantity [% A Height [mal] [Area [mal Min]]  Area % (%] |
B 1 |UMKHOWwNM 12.863 13.565 14.933 0,001 50.06 0.3 i} 50.060
UHKNOWHN 15.847 16.719 18.346 0.000 49.94 0.3 0.1 43.940

ra

| | Total 10000 05 03 100,000

o]

M/<°

F o—
Br 3j

In batch condition

mal

5 z

FFftmin}

q 10 11 12 13 14 15

# Mame | Start[Min] | Time[Min] [ End[Min] [Ret time Offset| Quantity [% Ared Height [mal] | Area [mal Minl|  AreaX[%] |
Bl 1 [UMENOWH 10.768 11.373 11.910 0.00 233 i) 0. 2.334
2 [UNENDWHN 12.455 13108 15.062 0.000 97.67 03 0.2 97.EEE

|| Total 100,00 03 nz 100.000

In continuous flow condition

08
075
0.7
0.65:
0.6
0.55
05
0.45;
0.4
0.35;
03
0.25;
0.2
0.15;
o1

005
i b

i i

RT [min]

8 ) 10 A 12 13 14

# Name [ Stat[Min] | Time[Min] [ End[Min] [Ret time Offset| Quantity [% Ared Height [maU] | Area mal Minl[  Areax[x] |
UNKNOWHN 10,939 11.333 11.996 0,001 1.92 [il) i} 1.918
UNKEMOWHN 12541 13160 14.945 0.000 98.08 0.8 0.4 98.082

o=

Total 100.00 ns 0.4 100,000

rac



554 Ditterent % units
0s
045

0.4

03
025

0z

[AD0 stop peak ot RT=7 562 | 5

Rt

g a 10 " 2

13

16

# Name | Start[Min] | Time [Min] | End [Min]

|Ret. time Offset| Quantity [ Ared Height [mal] [Area [mal Min]|  Area X [%]
0. 50.07, 06 i}

B 1 |UNEMOWN
2 |UNEHDWN

10.738
12733

11.333 12479
13306 14.8M 0.000 43.93 05

_| Total 100.00 1.0

Br-

In batch condition

0073
0.2 49,927

05 100,000

043 mal
038
036
0.34
032
03
0.23
026
024
022
02
013
016
014
012
01
003
0.08
004

002
0 &

FFfmin]

26 27 28 29 30 31 32

33

36

S

# Mame \ Start [Min] | Time [Min] \ End [Min]

UNENDWN

7, 28.682
2 |UNENOWN

32.567

29.358
3361

30.222
36.303 0.000 98.56 0.4

[ Total 100.00 04

In continuous flow condition

0gsp mal

06

| Ret. time Offset | Duantity [% Ared Height [mAU] | Area (maU.Min]|  Area % [%
0.00 1.34 00 0.

03

04

T

RT [min]

27 28 28 30 31 32

33

34

36

37

# Mame | Start [Min] | Time [Min] | End [Min]

29.245
33020

29,934 31159
34 081 36.E03 0.000 98 44 07

Ll
2 | UMENDWHN

100,00 07

| Ret. time Offset| Quantity [ Ared Height [maU] | Area [mal.Min]]  Area % [%]
] 1.56 0.0 1.561
58 433

0E

o7

100,000



uio
017
016
015
014
013
012
an
01
0og
0038
oor
0.08
005
004
003
0oz

001
0 & X

T T T [min]
23 24 25 26 o7 28 23 30 El 32 33 £

# Mame | Stat[Min] | Time[Min] [ End[Min] [Ret time Dffset| Quantity [% Ared Height [maU] [Area [maU Min]]  Area % [%] |
Ll ) 26.291 27.251 28.973 0.000 50.06 0.2 01 50.055
2 [UNENDWN 30912 a8 33.690 0.000 4354 0.2 0.1 45.945

Total 100.00 03 0z 100.000

o}

M/<°

F o—
3

In batch condition

mal

i & & .
T RT [min]

] 10 11 G2 13

# Mame [ Stat[Min] | Time[Min] | End[Min] [Ret time Offset| Quantity [% Ared Height [mél] [Area [mal Min]|  Area %Z[%] |
1 JUNKMOWN 9.950 10520 10.902 0.000 1.95 i) i} 1.950
2 |UNKNOWN 10.946 11.347 12.450 0.000 98.05 149 0 98.050

Total 100,00 20 0& 100.000

In continuous flow condition

maAL
¥
1
0 L & BT [min]
9 10 " 12 13
# Name | Stat[Min] | Time[Minl | End[Min] [Ret time Offset| Quantity [% Ared Height [mél] [Area [mAl Min] - Area % [%] |
P 1 UMENOWH 10,148 10,506 10.875 0.000 226 01 oo 2.262
2 |UNKWOWN 10,938 11346 12.245 0.000 9774, 2.2 0. 57.738
| Tatal| 100,00 23 ] 100.000

rac



0241 o

oz
0.18:
016
0.14:
012,
o1
0.08
0.06:
0.04
0.02
T 5 i &

FT [fmin]

10

11 12

L 10.241 10533 10,985
2 | INENDRwI 11.065 11.400 11,5939 0.000

(0]

In batch condition

# Mame | Start[Min] | Time[Minl | End[Min] | Fet time Offset| Quantity [ Ared Height [maU] | Area [mdU.Minl[  Area % [2]
0.000 50.19 0.2 0.1

. 50,193
4381 02 01 49 807

100.00 04 o1 100,000

O
il
F <O*
3m

ag5L MY

0y 'y

& & 5 RFmin}

26 27 28 29 30 31

32 33 34 35 36 Ehi 38 39

L 30.202 31.238
2| UNENOWN 34413 5224 36411 0.000

In continuous flow condition

| Stat[win] [ Time[Min] [ End[Min] |Ret time Offset| Duantity [% Ared Height [mAU] |Area [mAL.Min][  Area % [%]
33 0.000 37.40 07 04

97.400
2.60 oo oo 2,600

100.00 o7 04 100,000

045 may
038

036
034
032
03
028
0.28
024
022
0z
018
018
014
012
01
008
006
004
002
o

I

-0.02 i

RT [min]

28 29 30 kil

32 33 34 35 36 a7

# Name | Stat[Min] | Time[Minl | End[Min] [Ret time Offset| Quantity [% Ared Height [méU] [Area [mAl Min] Area % [%] |
0.0 97.45 0.4 i}

UNENDWHN 31.064 32144 33.759
UMENDWH jeikat:x] 36167 37.3m 0.000

=

| Total

rac

97.450
255 00 00 2 550

100,00 0.4 03 100.000



03§ maU
028
026
024
022

0z
018
018
014
012

01
008
008
004
002

] s L g z

i}

RT [min]

27 28 29 30 31 32 33 34 35 36

37

# Mame \ Start [Min] \
29,325

3315

Time [Min] [ End [Min]
30.224 2228
34.104 36.336

| Fist. time Offset| Quantity [% Ared_Height [mAL] [Area [malMin]| Aea% (%] |
0.0 43.98 0.3 [l 49.978
50.022

2 |UNKNDWN 0.000 50.02 0.3 0.2

Total 100,00 0B 04 100,000

M/<O
\O F O—
3n

In batch condition

maL

o /A\Aﬂ 3

i T

RT [min]

23 24 25 26 27 28 29 30 3 32 33 34 35 36 37 38 39 40 41 42 43

44

# Name |
(3]
2 |UNKNOWN

Start [Min] |
28447
32295

Time [Min] | End [Min]
30.011 3211
33571 41.926

[Ret. time Dffset | Quantity [% Are:] Height [maU] [Area [mal Min]]  Area % [%] |
0,001 E12 0.0 i} B122
93.878

0.000 93.88 01 0.3

Total 10000 01 03 100,000

In continuous flow condition

maAL

0 X

X

T i

RT [min]

23 24 25 26 o 28 29 30 31 32 33 34 35 36 37 38 39

40

# Mame [
UNKENDWN
UNKNDWN

Start [Min] |
26,556
31.930

Time [Min] \
30,001
32998

End [Min]
31765
40.017

| Ret. time Offset| Quantity [% Ared Height [maU] [Area malMin| Aea Z[Z] |
0.000 222 00 00 2222
0.000 97.78 0z 05

97.778

|

Total 100,00 0.2 05 100.000

rac



024

022

02

015

012

01
0.0s:
0.06:
0.04:

RT[r

24 25 26 27 28

29 30 5 32 33 34 3a 36

a7

38

EE

40

# Mame | Start[Min] [ Time [Min]

| End[Min]
UMENDWMN 330
2 |UNENOWN

27421
33334

29,558
34.704

Tatal

In batch condition

39154

| Ret. time: Oiffset| Cuantity [ Ared Height [maU] [ Area [mallMin]|  Area % [Z]
50.08 01 50.054
43916

0.000 4392 01 01

100.00 o1 03 100,000

M/<O

F NHPh
30

045 mau
033
0.36
0.34
032

03
025
025
0:24
022

02
018
016
014
012

01
005
0.06
0.04
002

(i}

FeT-{miny

il 12 13 14 15

16 17 18 18 20 21

22

24

25

# Name | StartMin] [ Time[Min] [ End[Min]

UNKNOWN

1 12.853
2| UNKENDWN

20,343

13612 15.212
21.412 24,325

Total

In continuous flow condition

| Ret. time Offs=t | Quartity [ Ared Height [ma] [Area [mdl) Min]|  Area % [%] |
0.00 813 0.0 1} 8.134
51.966

0.000 91.67 0.4 0.4

100,00 04 04 100.000

mal

h |

i,

a 10 11 2

13 14 19 16 17

20

# Name [ Stat[Min] [ Time[Min] | End [Min]

UNENDWN
2| UNENDWN

13.025
17.395

13732
18185

Total

rac

14.715
19.402

[ Reet. time Dffset| Quantity [% Ared Height [mal)] [Area [mal)Min][  Area%[x] |
0.000 7.80 01 0.0 7.795
92.20 0.8 0.3

0.000 92.205

100.00 03 04 100.000



0.5+ maU

: 3 3
& & FT-{mir]
10 11 12 13 14 15 16 17 18 19 20 21
# Mame [ Start[Min] | Time[Min] [ End[Min] [Ret time Offset| Quantity [% Ared Height [mél] [Area [mal Min)|  Area % [%]
B 1 UNENOwWN 12.880 381 14.847 0.000 4598 05 0z 45980
2 | UNENOWN 17.243 18.039 19.258 0.000 50.02 0.4 02 50.020
_ | Total 100.00 (k) 04 100.000
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