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Spectroscopic and chromatographic analysis data

Methyl 3-(4-(oxiran-2-ylmethoxy)phenyl)propanoate (2)
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Parameter Value
Data File Name C://
600 MHz/A-5T015-F1/1/

/susan/MNOVA NMR FILES/

Title A-ST015-f1.1.fid

Comment

Origin

Owner nfrrsu
Site

Instrument AV4600
Author

Solvent CDCI3
Temperature  298.0
Pulse Sequence zg30
Experiment iD
Probe

H/D-5.0-Z 5P)

Number of Scans
Receiver Gain  101.0
Relaxation Delay

Pulse Width 9.4900
Presaturation Frequency
Acquisition Time 2.7525

Bruker BioSpin GrbH

Z154705_0022 (PI HR-BBOG00S3-BBF/

16

1.0000

Acquisition Date 2021-09-06T16:25:17

Modification Date

Class

Spectrometer Frequency
Spectral Width  11904.8
Lowest Frequency
Nucleus iH
Acquired Size 32768
Spectral Size 131072
Digital Resolution

2021-09-06T16:17:53

600.13

-2262.1
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Figure S1. 'H NMR spectrum (600 MHz, CDCl3) of methyl 3-(4-(oxiran-2-ylmethoxy)phenyl)propanoate
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13C NMR (600 MHz, CDC1l3) for epoxide 2

o]
O
. | =
o]
2
T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

Figure S2. 3C NMR spectrum (150 MHz, CDCls) of methyl 3-(4-(oxiran-2-ylmethoxy)phenyl)propanoate
2).

Methyl 3-(4-(3-chloro-2-hydroxypropoxy)phenyl)propanoate (3)

1H NMR (600MHz, CDCI3 of methyl 3-(4-(3-chloro-2-hydroxypropoxy)phenyl)propanoate
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Parameter Value
Data File Name C:/Users/susan/MNOVA NMR FILES/
600 MHz/A-ST016-crude/1/fid
Title A-ST016-crude. 1.fid
Comment
; . : . I . T ; T T ; T Origin Bruker BioSpin GmbH
7.1 7.0 6.9 68 43 4.2 4.1 4.0 39 38 37 36 S'r“”e’ nrrsu
e
f1 (ppm) f1 (ppm) Instrument  AV4600
Author
Solvent o3
Temperature  298.0
Pulse Sequence zg30
Experiment 1D
Probe Z154705_0022 (P1 HR-BBO600S3-
BBF/H/D-5.0-Z SP)
Number of Scans 16
Receiver Gain  101.0
Relaxation Delay 1.0000
Pulse Width 9.4500
Presaturation Frequency
Acquisition Time 2.7525
T T T T T Acquisition Date 2021-09-10T13:47:44
29 28 27 26 25 Modification Date
1 (ppm) 2021-09-10T13:40:00
Class
Spectrometer Frequency 600.13
Spectral Width  11904.8
Lowest Frequency -2262.0
' | Nucleus 1H
| Acquired Size 32768
Spectral Sze 131072
Digital Resolution 0.09
L
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Figure S3. 'H NMR spectrum (600 MHz, CDCl3) of methyl 3-(4-(3-chloro-2-hydroxypropoxy)phenyl)pro-
panoate (3).
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Figure S4. 3C NMR spectrum (150 MHz, CDCls) of methyl 3-(4-(3-chloro-2-hydroxypropoxy)phenyl)pro-
panoate (3).

(S)-1-Chloro-3-(4-(3-methoxy-3-oxopropyl)phenoxy)propan-2-yl butanoate ((S)-4)

1H NMR (600 MHz, CDCI3) of 1-chloro-3-(4-(3-methoxy-3-oxopropyl)phenoxy)propan-2-yl butyrate
o
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Parameter  Value
Data File Name C:/Users)/susan/MNOVA NMR FILES/
; ; ; ; T T T T T 600 MHz/A-STO18-F1/1/fid
7.1 7.0 6.9 6.8 534 531 4.1 4.0 39 38 Title A-STO18-f1.1.fid
Comment
f1 (ppm) 1 (ppm) 1 (epm) Origin Bruker BioSpin GmbH
Owner nm sy
Site
Instrument  AV4600
Author
solvent coci3
Temperature  298.0
Pulse Sequence 2930
Experiment 10
Probe 7154705_0022 (P1 HR-BBOG00S3-
BEF/H/D-5.0-Z SP)
Nurmber of Scans 16
Receiver Gain  101.0
T T T T T T T T T T Relaxation Delay 1.0000
29 28 27 26 2.40 235 2.30 1.70 1.65 0.96 Pulse Width ~ 9.4900
fl Presaturation Frequency
(ppm) L (ppm) 1 ppm) L (ppm) Acquisition Tme 2.7525
Acquisition Date 2021-09-16T17:15:11
1 Modification Date
‘ i 2021-09-16T17:05:53
' ! Class
Spectrometer Frequency 600.13
Spectral Width 11904.8
, Lowest Frequency 2262.2
Nudleus H
Acquired Size 32768
SpectralSize 131072
Digal Resolution 0.09
oy Iy L LA A
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23 =1 ARd MMM A @
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Figure S5. 'H NMR spectrum (600 MHz, CDCIl3) of (S)-1-chloro-3-(4-(3-methoxy-3-oxopropyl)phe-
noxy)propan-2-yl butanoate ((S)-4).
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13C NMR (600 MHz, CDCl3) for ester 4
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Figure S6. °C NMR spectrum (150 MHz, CDCl3) of (S)-1-chloro-3-(4-(3-methoxy-3-oxopropyl)phe-

noxy)propan-2-yl butanoate ((5)-4).

Esmolol (5)

1H NMR (600 MHz, CDCI3) of esmolol
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Data File Name C:/Users/susan/MNOVA NMR FILES/600
MHz/A-STO42-full/L/fid

Title
Comment
Origin
Owner

Site
Instrument
Author
Solvent
Temperature

A-5T042-full. 1.fid

Bruker BioSpin GrbH
nmrsu

AV4600

CDCI3
298.0

Pulse Sequence 230

Experiment
Probe
D-5.0-Z SP)

1D
Z154705_0022 (PI HR-BBO600S3-BBF/H/

Number of Scans 16

Receiver Gain

43.3

Relaxation Delay 1.0000

Pulse Width

9.4900

Presaturation Frequency
Acquisition Time 2.7525
Acquisition Date 2021-12-03T20:12:18

Modification Date

2021-12-03120:10:15

fl m Class
(ppm) 1 (ppm) Spectrometer Frequency 600.13
Spectral Width  11904.8
Lowest Frequency -2262.0
Nucleus 1H
| Acquired Size 32768
| Spectral Size 131072
Digital Resolution 0.09
1 LA .Jm
'y AL '
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Figure S7. 'H NMR spectrum (600 MHz, CDCl3) of esmolol (5).
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13C NMR (600 MHz, CDCI3) of esmolol
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Parameter Value
Data File Name C:/Users/susan/MNOVA NMR
FILES/600 MHz/A-ST042-full/2/fid

Title A-STO42-full.2.fid
Cormment

Origin Bruker BioSpin GmbH
Owner nmrsu

Site

Instrument AV4600

Author

Solvent cocB

Temperature  296.0
Pulse Sequence zgpg30
Experiment 1D

Probe Z154705_0022 (PI HR-
BBO600S3-BBF/H/D-5.0-Z SP)

Number of Scans 1024

Receiver Gain  101.0

Relaxation Delay  2.0000

Pulse Width 12.0000

Presaturation Frequency

Acquisition Time 0.9175

Acquisition Date 2021-12-03T21:04:42
Modification Date  2021-12-03T21:02:38
Class

Spectrometer Frequency 150.92
Spectral Width 35714.3

Lowest Frequency -2753.0

Nucleus 13C

Acquired Size 32768

Spectral Size 65536

Digital Resolution 0.54
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Figure S8. °C NMR spectrum (150 MHz, CDCI3) of esmolol (5).

1-Chloro-3-(2-cyclopentylphenoxy)propan-2-ol (8)

LP; K-04-all. 1.fid o Parameter Value
a8 211 Title LB-K-04-all.1.fid
HRARSNEEENEE80E RS0 NCEE5 00 RERRRATEE8RRE BT QIR |2 Orgn Bruker BioSpin GmbH
hhhHhr\hhhh\o\o\o\d\o\dvvr'w'v'vrvrtr;vvlrrﬁrdniniinmjmrdﬁ&:i:i—:—«—«-—q-—iAA-ﬁ 3 Instrument AV4500
R i =" 14 sotvent coaiz
B NEEILOONQE8S zornew | 898 99 5 Temperature 298.0
g TEFEFTFLCLATEITSS wmimieimem | eieieded o o 6 Pulse Sequence  2g30
W T T W0 W00 YW W S TS N e N | 7 Experiment 10
Nl A ARG/ 00 ©
I‘I- P P P P P k0 A0 W0 D WD | 8 Probe Z154705_0022 (FI1 HR-
e i e e Y iy ] ] | BBO600S3-BBF/ H/ D-5.0-
| ‘ Z5P)
i 9 Mumber of Scans 16
i i ‘ | 10 Receiver Gain 101.0
! 1
; i i ‘ ” ‘ 11 Relaxation Delay 1.0000
‘ ’ ‘ |‘ 12 Pulse Width 9.4500
M | M‘ | | | “ ‘ ‘ H | | | | |‘ 13 Acquisition Time  2.7525
‘I'“ l\ , ML I\ Il ||I”‘ | 1 ||\ U \ 14 Acquisition Date  2022-02-22T14:45:57
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Figure S9. 'H NMR spectrum (600 MHz, CDCls) of 1-chloro-3-(2-cyclopentylphenoxy)propan-2-ol (8).



Catalysts 2022, 12, 980

6 of 17

LB-K-04-all.2.fid mon
SRONS ]
a0n Parameter Value
= a T ey ~ Lo "
o @ QM W0 ~wowWmoo wn @y e 1 Title LB-K-04-all.2.fid
5 IR e o o] — —
b = nEA | o % 5@ 5 G o ﬁ 2 Origin Bruker BioSpin GmbH
— — — — M= = M= M0 - (3] [id] o~
| W N | | | | 3 Instrument AV4600
4 Solvent cpcl3
5 Temperature 298.0
6 Pulse Sequence zgpg30
7 Experiment 1D
8 Probe Z154705_0022 (PI HR-
BBOG600S3-BBF/ H/
D-5.0-Z SP)
9 Number of 1024
Scans
10 Receiver Gain ~ 101.0
11 Relaxation 2.0000
Delay
12 Pulse Width 12.0000
13 Acquisition 0.9175
Time
14 Acquisition Date 2022-02-22T15:37:57
15 Spectrometer  150.92
Frequency
16 Spectral Width 35714.3
17 Lowest -2747.0
Frequency
18 Nucleus 13C
19 Acquired Size 32768
20 Spectral Size 65536
21 Digital 0.54
Resolution
| 1
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Figure S10. *C NMR spectrum (150 MHz, CDCl3) of 1-chloro-3-(2-cyclopentylphenoxy)propan-2-ol (8)

Penbutolol (10)
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Parameter Value
1 Title LB-K-10-all.1.fid
2 Origin Bruker BioSpin GmbH
3 Instrument AV4600
4 Solvent CDCI3
5 Temperature 208.0
6 Pulse Sequence zg30
7 Experiment 10
8 Probe Z7154705_0022 (PI HR-
BBOS00S3-BBF/ H/
D-5.0-Z SP)
9 Number of 16
Scans
10 Receiver Gain  101.0
11 Relaxation 1.0000
Delay
12 Pulse Width 9.4900
13 Acquisition 2.7525
Time
14 Acquisition 2022-02-22T721:49:26
Date
15 Spectrometer  600.13
Frequency
16 Spectral width 11904.8
17 Lowest -2261.6
Frequency
18 Nucleus 1H
19 Acquired Size 32768
20 Spectral Size 131072
21 Digital 0.09
Resolution
16—18
1¢ :4 12
~ CH
1 I
rlfc\i/?\a/ e \?Q/CH3
N H3g §H3

Figure S11. '"H NMR spectrum (600 MHz, CDCl3) of penbutolol (10).
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— — — - — ~ =~ 0 el S O
| | (| —p N P e 3 Instrument Av4600
4 Solvent CDCI3
5 Temperature 298.0
6 Pulse Sequence  zgpg30
7 Experiment 10
8 Probe Z154705_0022 (FI HR-
BBO600S3-BBF/ Hf D-5.0-Z
SP)
9 Number of Scans 1024
10 Receiver Gain 101.0
11 Relaxation Delay 2.0000
12 Pulse Width 12.0000
13 Acquisition Time  0.9175
14 Acquisition Date  2022-02-22T22:41:22
15 Spectrometer 150.92
Frequency
16 Spectral Width 35714.3
17 Lowest Frequency -2766.9
18 Nucleus 13C
19 Acquired Size 32768
20 Spectral Size 65536
21 Digital Resolution 0.54
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Figure S12. >*C NMR spectrum (150 MHz, CDCl3) of penbutolol (10)

Penbutolol hydrochloride (10-HCl)
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Parameter Value
1 Title LB-K-17-dry-full.1.fid
2 Origin Bruker BioSpin GmbH
3 Instrument AV4600
4 Solvent cDCi3
5 Temperature 208.0
6 Pulse Sequence zg30
7 Experiment 10
8 Probe Z154705_0022 (PTHR-

9 Number of Scans

10 Receiver Gain

11 Relaxation Delay

12 Pulse Width

13 Acquisition Time

14 Acquisition Date

15 Spectrometer
Frequency

16 Spectral Width

17 Lowest
Frequency

18 Nucleus

19 Acquired Size

20 Spectral Size

21 Digital Resolution

BBO600S3-BBF/ HY D-5.0-
2 5P)

16

90.5

1.0000

09.4000

2.7525
2022-04-24T13:01:08
600.13
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Figure S13. '"H NMR spectrum (600 MHz, CDCl3) of penbutolol hydrochloride (10-HCI).
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o i RIS o O oo 1 Title LB-K-17-dry-full. 2.fid
g g E G : 2 Fri q E_Q tB b B 8{ L % % 8 54 2 Origin Bruker BioSpin GmbH
4 a R b N S & e BHEEE 3 mstrument AV4600
I I = S il b~ ™ 14 solvent cociz
5 Temperature 208.0
6 Pulse Sequence zgpg30
7 Experiment D
8 Probe 7154705_0022 (PTHR-
BBOB00S3-BBF/ H/ D-5.0-
7 SPF)
9 MNumber of Scans 1024
10 Receiver Gain 101.0
11 Relaxation Delay 2.0000
12 Pulse Width 12.0000
13 Acquisition Time 0.9175
14 Acquisition Date 2022-04-24T13:53:09
15 Spectrometer 150.92
Frequency
16 Spectral Width  35714.3
17 Lowest -2766.9
Frequency
18 Nucleus 13C
19 Acquired Size 32768
20 Spectral Size 65536
21 Digital Resolution 0.54
L o ' cr
| |
| | 1
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CHs
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Figure S14. 3C NMR spectrum (150 MHz, CDCls) of penbutolol hydrochloride (10-HCI).
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HPLC DATA
Methyl 3-(4-(3-chloro-2-hydroxypropoxy)phenyl)propanoate (3)

Data File CT:\CHEM3Z\1\DATA\SUSANNE HANSEN TROGYEN\20220410_A-STU016_NEW_RAC_CHLOROHYDR_C.D
Sample Name: A-ST016_ rac_chlorohydrin
Acg. Operator : Susanne
Acq. Instrument : Instrument 1 Location : Vial 4
Injection Date : 10.04.2022 01:41:57
Tt Ualiima 10 .1
Inj Volume : 10 ul
Acqg. Method : C:\CHEM32\1\METHODS\ELISABETH ’ACOBSEN'\KT’RAL_SHT_l.M
Last changed : 10.04.2022 01:36:59 by Susanne
Analysis Method : C:\CHEM32\1\DATA\SUSANNE HANSEN TROZYEN\20220410 A-STQ16 NEW RAC
KIRAL_SHT_I
Last changed 10.04.2022 01:58:14 by Lucas
Method Info : Kiral separasion med Chiralcel OD-H kolonne 250x4.6mm, Sum
Solventer: Heksan + ipa
Sample Info 80% hexane 20% IPA sep of racemic chlorohydrin in n-hex
ane {esmolol)

DAD1 A, Sig=254 4 Ref=360,100 (SUSANNE HANSEN TRO@YEN\20220410_A-ST016_NEW_RAC_CHLOROHYDR_C.D)
AU
254
204
15
10
3
o
- N
5 gé &
0 M J/\
1 T 1 | T 1
2 4 6 8 10 12mie
Area Percent Report
Sorted By H Signal
Multiplier H 1.0000
Dilution H 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=254,4 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ) [mAU]) %

.3003 485.43021 26.93867 47.1010

Totals : 1030.61659 60.31484

*** End of Report ***

Instrument 1 10.04.2022 01:58:57 Lucas Page 1l of 1

Figure S15. Chiral HPLC chromatogram of chlorohydrin 3. The analysis was performed on a Chiralcel OD-
H column with n-hexane and i-PrOH (80:20) as eluent and 1 mL/min flow, and with a detection wavelength
of 254 nm. The retention times obtained are tr((S)-3) = 9.4 min and tr((R)-3) = 10.3 min. Rs((S)/(R)-3) = 1.86.
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(R)-Methyl 3-(4-(3-chloro-2-hydroxypropoxy)phenyl)propanoate ((R)-3)

Data File C:\CHEM32\1\DATA\SUSANNE HANSEN TRO@YEN\202204137A-STO677ALCOHOL7LOWC.D
Sample Name: A-ST067-F2-chloro_lowc

Acg. Operator : Susanne
Acq. Instrument : Instrument 1 Location : Vial 3
Injection Date : 13.04.2022 12:52:22

Inj Volume : 10 nl
Acg. Method : C:\CHEM32\1\METHODS\ELISABETH JACOBSEN\KIRAL SHT 1.M
Last changed s 13,04.2022 12:33:23 by Susanne
Analysis Method : C:\CHEM32\1\DATA\SUSANNE HANSEN TROGYEN\20220413 A-3T067_ALCOHOL LOWC.D\DA.
M (KIRAL SHT_1.M)
Last changed : 15.04.2022 05:11:51 by Lucas
Method Info : Kiral separasjon med Chiralcel OD-H kolonne 250x4.6mm, 5um
Solventer: Heksan + ipa

Sample Info : 80% hexane 20% IPA chlorohydrin sep for esmolol

DAD1 A, Sig=254,4 Ref=360,100 (SUSANNE HANSEN TRO@YEN\20220413_A-ST067_ALCOHOL_LOWC.D)
mAU 3
4 g D(\é’
50 i
] s
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Signal 1: DADl A, Sig=254,4 Ref=360,100

Peak RetTime Type Width Area Height Area
# [min] [min] [mMAU*s] [mAU] %
e ] b e e [
i 8.269 MM 0.1678 12.19451 1.21100 1.1682
2 9.221 MM 0.1956 14.11250 1.20225 1.3520

3 10.234 MM 0.3090 1017.54163 54.88408 97.4798

Totals : 1043.84863 57.29733

*** End of Report ***
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Figure S16. Chiral HPLC chromatogram of (R)-chlorohydrin (R)-3. The analysis was performed on a Chiral-
cel OD-H column with n-hexane and i-PrOH (80:20) as eluent and 1 mL/min flow, and with a detection

wavelength of 254 nm. The retention times obtained are tr((S)-3) = 9.2 min and tr((R)-3) = 10.2 min.
Rs((S)/(R)-3) = 1.86.
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(S)-1-chloro-3-(4-(3-methoxy-3-oxopropyl)phenoxy)propan-2-yl butanoate ((S)-4)

Data File C:\CHEM32\1\DATA\SUSANNE HANSEN TRO@YEN\20220416_A—ST067_S—ESTER_PUR.D
Sample Name: A-3T067-ester

Acg. Operator : Susanne
Acg. Instrument : Instrument 1 Location : Vial 2
Injection Date : 16.04.2022 01:08:13

Inj Volume : 10 pl

Acqg. Methed
Last changed
Rnalysis Method :

Last changed
Method Info

: 16.04.2022 01:30:38

: C:\CHEM32\1\METHODS\ELISABETH JACOBSEN\KIRAL SHT_1.M
: 16.04.2022 01:07:32

by Susanne

C:\CHEM32\1\DATA\SUSANNE HANSEN TRO@YEN\20220416 A-ST067 S-ESTER PUR.D\DA.M
(KIRAL SHT 1.M)

by Susanne

Sum

: Kiral separasjon med Chiralcel OD-H kolonne 250x4.6mm,
Solventer: Heksan + ipa

Sample Info 97% hexane 3% IPA ester esmclol sep, in IEA

DAD1 A, Sig=254,4 Ref=360,100 (SUSANMNE HANSEN TRO@YEN\20220416_A-ST067_S-ESTER_PURD)
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Dilution : 1.0000
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Signal 1: DADl A, Sig=254,4 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
e b B ot |—=m - | === |-——m o
1 6.819 MM 0.1314 6.71577 8.51701e-1 0.8163
2 15.641 MM 0.4484 762.16235 28.32586 92,6450
3 17.328 MM 0.4503 53.79138 1.99108 6.5386
Totals 822.66950 31.16863

*** End of Report *#*=*

Instrument 1 16.04.2022 01:31:41 Lucas Page 1l of1l

Figure S17. Chiral HPLC chromatogram of S-ester (S)-4. The analysis was performed on a Chiralcel OD-H
column with n-hexane and i-PrOH (97:3) as eluent and 1 mL/min flow, and with a detection wavelength of
254 nm. The retention times obtained are tr((S)-4) = 15.6 min and tr((R)-4) = 17.3 min. Rs((S)/(R)-4) = 2.08.
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Esmolol (5)

Data File C:\CHEM32\...ANNE HANSEN TRO@YEN\20211205 ESMOLOL 2021-12-05 14-13-49\004-0401.D
Sample Name: A-ST023-rac-esmolol

Acg. Operator : Susanne Seg. Line : 4
Acg. Instrument : Instrument 1 Location : Vial 4
Injection Date : 05.12.2021 03:42:58 Inj : 1
Inj Volume : 10 pl
Acg. Method ¢ C:\Chem32\1\DATA\SUSANNE HANSEN TRO@YEN'20211205 ESMOLOL 2021-12-05 14-13-
49\KIRAL 3 DEA.M
Last changed : 05.12.2021 02:12:28 by Susanne

Analysis Method : C:\CHEM32\1\DATA%SUSANNE HANSEN TRO@YEN\20211205_ESMOLOL 2021-12-05 14-13-
49\004-0401.D\DA.M (KIRAL_ 3 DEA.M)

Last changed : 15.04.2022 05:17:31 by Lucas
(modified after loading)
Method Info : Kiral separasjon med Chiralcel OD-H kolonne 250x4.6mm, 5Sum

Solventer: Heksan + ipa

DAD1 A, Sig=254,4 Ref=360,100 (SUSANNE HANSEN TRO@YEN\20211205 ESMOLOL 2021-12-05 14-13-491004-0401.D)
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Sorted By : Signal
Multiplier : 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 2, Sig=254,4 Ref=360,100

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
e e R e |- e R |- e \
1 5.840 MM 0.2040 412.76514 33.72710 50.2280
2 9.307 MM 0.3411 409.01855 19.98699 49.7720
Totals : 821.78369 53.714009

*** End of Report =***

Instrument 1 15.04.2022 05:17:34 TLucas Page 1 of 1

Figure S18. Chiral HPLC chromatogram of racemic esmolol 5. The analysis was performed on a Chiralcel
OD-H column with n-hexane:i-PrOH:Et2NH (80:19.6:0.4) as eluent and 1 mL/min flow, and with a detection
wavelength of 254 nm. The retention times obtained are tr((R)-5) = 5.8 min and tr((R)-5) = 9.3 min.
Rs((S)/(R)-5)=11.5.
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(S)-Esmolol ((S)-5)

Data File C:\CHEM32\1\DATA\SUSANNE HANSEN TRO@YEN\202204157A7ST069737ESMOLOL7PUR2.D
Sample Name: A-ST069-S-esmolol 2

Acqg. Operator : Susanne

Acqg. Instrument : Instrument 1 Location : Vial 1

Injection Date : 15.04.2022 04:53:28

Inj Volume : 10 nl

Acq. Method : C:\CHEM32\1\METHODS\ELISABETH JACOBSEN\KIRAL 3 DEA.M

Last changed : 15.04.2022 04:48:32 by Susanne

Analysis Method : C:\CHEM32\1\DATA\SUSANNE HANSEN TRO@YEN\202204 15_A—STOGQ_S—ESMOLOL_PURZ.D\
DA.M (KIRAL 3 DEA.M)

Last changed : 15.04.2022 05:07:29 by Lucas

Method Info : Kiral separasjon med Chiralcel OD-H kolonne 250x4.6mm, Sum
Solventer: Heksan + ipa

Sample Info : 80% hexane 20% IPA w 2% DEA esmolol sep, in IPA
Purified by TLC, lower c

DAD1 A, Sig=254,4 Ref=360,100 (SUSANNE HANSEN TROGYEN\20220415_A-ST069_S-ESMOLOL_PUR2 D)
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Area Percent Report
Sorted By : Signal
Multiplier : 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 A, Sig=254,4 Ref=360,100

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
- R |-mmmmmmm e [==mmmm e |-—mmm- |
1 5.806 MM 0.1823 19.09973 1.74640 1.5511

2 8.335 MM 0.3010 1212.27112 67.12397 98.4489

Totals : 1231.37085 68.87037

*** End of Report ***

Instrument 1 15.04.2022 05:10:37 Lucas Page lofl

Figure S19. Chiral HPLC chromatogram of (S)-esmolol (S)-5. The analysis was performed on a Chiralcel
OD-H column with n-hexane:i-PrOH:Et2NH (80:19.6:0.4) as eluent and 1 mL/min flow, and with a detection
wavelength of 254 nm. The retention times obtained are tr((R)-5) = 5.8 min and tr((R)-5) = 8.3 min.
Rs((S)/(R)-5)=11.5.
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3,3°-(((2-Hydroxypropane-1,3-diyl)bis(oxy))bis(4, I-phenylene))dipropanoate (3d)

1H NMR (600 Muz,
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Figure S20. lH-.NMR spectrum (600 MHz,
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Figure S21. I3C-NMR spectrum (600 MHz, CDCls) of dimer 3d.

CDCI3) of dimer 3d. 6 = 1.56 ppm corresponds to water from
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Elemental Composition Report Page 1

Single Mass Analysis

Toierance = 10.0 PPM / DBE: min = -1.5, max = S0.0
Blement prediction: Off

Number of Isotope peaks used for HFIT = 3

Moncizotopic Mass, Even Eiectron lons

423 formuia(e) evaluated with S results within Iimits (up %0 SO closest results for each mass)
Elements Used:

C:0-500 H:0-1000 N:0O-1 O:0-10 Na:0-1 CLO-1

SVQ 20210325 _DLUT_Amne_2camonate 226 (4 180) AM2 (Ar35000 0,0.00,000)

1: TOF MS ES+
8 80e~005
100 3531362
431733
Ly
440 1766
1464
187 | 1.1909 269 1888 8326 8585
o " o mz
1 abo slo e 700 | 80 1000 1100 1300 1400 1
Minimum: -1.5
Maximum: 5.0 10.0 50.0
Maas Calc. Mass mnDa L tex i-rir Norm Conf (%) Formula
439.1733 439.1733 0.0 0.0 9.5 813.1 0.047 95.45 €23 H28 O7 Na
439.1735 0.2 ~0.5 3.5 833.5 20.417 0.00 Cl9 H32 0% 1
439.1711 2.2 5.0 0.5 833.6 20.521 0.00 C17 H33 O9 Xa C1
439.1757 ~2.4 ~5.5 12.5 816.2 3.113 4.45 €25 B27 O
439.1698 3.5 8.0 21.5 820.0 6.925 0.10 €32 H23 o2

Figure S22. MS-spectrum of dimer A with m/z = 416.46

DAD1 A, Sig=254.4 Ref=580,100 (ANNA TENNF...0427_ESMOLOL_ISOKRATISK_50_50 2021-04-27 18-49-42\001-0701.D)
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Figure S23. Achiral HPLC of isolated dimer A (tr = 9.1 min) performed on an ACE Excel 5

C18 column with an isocratic mobile phase composition of water and acetonitrile (50:50) over
12 min, flow 1 mL/min.
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1-chloro-3-(2-cyclopentylphenoxy)propan-2-ol (8)

DAD1 A, Sig=254,4 Ref=360,100 (SUSANNE HA _20222403_PENBUTOLOL_FOLLOWING 2022-03-24 18-52-18\008-0701.D)
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Figure S24. Chiral HPLC chromatogram of chlorohydrin 8. The analysis was performed on a Chiralcel OD-
H column with hexane and 2-propanol (90:10) as eluent and 1 mL/min flow, and with a detection wavelength
of 280.8 nm. The retention times obtained are tr((S)-8) = 6.63 min and tr((R)-8) = 7.31 min. Rs((S)/(R)-8) =

2.41.

(S)-1-chloro-3-(2-cyclopentylphenoxy)propan-2-ol ((S)-8)

DAD1 A, Sig=254,4 Ref=360,100 (LUCAS BOCQUIN\KRISTOFFER_02_12_21 2021-12-02 16-50-54\004-0401.D)
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Figure S25. Chiral HPLC chromatogram of enantiopure chlorohydrin (S)-8 obtained by the CALB catalysed
kinetic resolution of racemic chlorohydrin 8. The analysis was performed on a Chiralcel OD-H column with
hexane and 2-propanol (90:10) as eluent and 1 mL/min flow, and with a detection wavelength of 280.8 nm.
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Penbutolol (10)

DAD1 A, Sig=254.4 Ref=300,100 (LUCAS BOCQUIN\20220513_LB-K-09-2.0)
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Figure S26. Chiral HPLC chromatogram of racemic of racemic penbutolol (10). The analysis was performed
on a Chiralcel OD-H column with hexane (90%) and 2-propanol containing 2% diethanolamine (10%) as
eluent and 1 mL/min flow, and with a detection wavelength of 254.4 nm. The retention times obtained are
tr((R)-10) = 4.671 min and tr((S)-10) = 7.395 min. Rs((S)/(R)-10) = 10.5.

(S)-Penbutolol ((S)-10)

DAD1 A, Sig=254.4 Ref=3680,100 (LUCAS BOCQUIN\20220513_LB-K-17-GO0D2.0)
mAU

25
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Figure S27. Chiral HPLC chromatogram of enantiopure (S)-penbutolol ((S)-10). The analysis was performed
on a Chiralcel OD-H column with hexane (90%) and 2-propanol containing 2% diethanolamine (10%) as
eluent and 1 mL/min flow, and with a detection wavelength of 254.4 nm.



