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Spectroscopic and chromatographic analysis data 
 
Methyl 3-(4-(oxiran-2-ylmethoxy)phenyl)propanoate (2) 
 

 
Figure S1. 1H NMR spectrum (600 MHz, CDCl3) of methyl 3-(4-(oxiran-2-ylmethoxy)phenyl)propanoate 
(2). 
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Figure S2. 13C NMR spectrum (150 MHz, CDCl3) of methyl 3-(4-(oxiran-2-ylmethoxy)phenyl)propanoate 
(2). 
 
Methyl 3-(4-(3-chloro-2-hydroxypropoxy)phenyl)propanoate (3) 
 

 
 
Figure S3. 1H NMR spectrum (600 MHz, CDCl3) of methyl 3-(4-(3-chloro-2-hydroxypropoxy)phenyl)pro-
panoate (3). 
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Figure S4. 13C NMR spectrum (150 MHz, CDCl3) 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) 
 

 
Figure S5. 1H NMR spectrum (600 MHz, CDCl3) of (S)-1-chloro-3-(4-(3-methoxy-3-oxopropyl)phe-
noxy)propan-2-yl butanoate ((S)-4). 
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Figure S6. 13C NMR spectrum (150 MHz, CDCl3) of (S)-1-chloro-3-(4-(3-methoxy-3-oxopropyl)phe-
noxy)propan-2-yl butanoate ((S)-4). 
 
Esmolol (5) 
 

 
Figure S7. 1H NMR spectrum (600 MHz, CDCl3) of esmolol (5). 
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Figure S8. 13C NMR spectrum (150 MHz, CDCl3) of esmolol (5). 
 
 
1-Chloro-3-(2-cyclopentylphenoxy)propan-2-ol (8) 

 
Figure S9. 1H NMR spectrum (600 MHz, CDCl3) of 1-chloro-3-(2-cyclopentylphenoxy)propan-2-ol (8). 
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Figure S10. 13C NMR spectrum (150 MHz, CDCl3) of 1-chloro-3-(2-cyclopentylphenoxy)propan-2-ol (8) 
 
Penbutolol (10) 

 
Figure S11. 1H NMR spectrum (600 MHz, CDCl3) of penbutolol (10). 
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Figure S12. 13C NMR spectrum (150 MHz, CDCl3) of penbutolol (10) 
 
Penbutolol hydrochloride (10∙HCl) 

 
Figure S13. 1H NMR spectrum (600 MHz, CDCl3) of penbutolol hydrochloride (10∙HCl). 
 
 



Catalysts 2022, 12, 980 8 of 17 
 

 

 
Figure S14. 13C NMR spectrum (150 MHz, CDCl3) of penbutolol hydrochloride (10∙HCl). 
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HPLC DATA 
Methyl 3-(4-(3-chloro-2-hydroxypropoxy)phenyl)propanoate (3) 
 

 
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) 
 

 
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) 
 

 
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) 

 
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) 
 

 
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(4,1-phenylene))dipropanoate (3d) 
 

 
Figure S20. 1H-NMR spectrum (600 MHz, CDCl3) of dimer 3d. δ = 1.56 ppm  corresponds to water from 
the solvent. 
 

 
 
Figure S21. 13C-NMR spectrum (600 MHz, CDCl3) of dimer 3d. 
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Figure S22. MS-spectrum of dimer A with m/z = 416.46 
 
 
 

 
 

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. 

 



Catalysts 2022, 12, 980 16 of 17 
 

 

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

 
 
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) 

 
 
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) 

 
 
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) 

 
 
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. 
 
 
 
 


