Journal of
the Serbian
Chemical Society
g ooort o™ JSCS-info@shd.org.1s « www.shd.org.rs/JSCS
J. Serb. Chem. Soc. 85 (3) S126-S154 (2020) Supplementary material

SUPPLEMENTARY MATERIAL TO
Application of the redox system of Nocardia corallina B-276 in
the enantioselective biotransformation of ketones and alcohols
NORBERTO MANJARREZ ALVAREZ, HERMINIA I. PEREZ MENDEZ*, AIDA SOLIS

OBA, LUCIA ORTEGA CABELLO, MARIA T. LARA CARVAJAL, OMAR E.
VALENCIA LEDEZMA and RUBRIA M. MARTINEZ-CASARES

Departamento de Sistemas Biologicos, Universidad Autonoma Metropolitana Unidad
Xochimilco, Calzada del Hueso 1100, Colonia Villa Quietud, C. P. 04960,
Alcaldia Coyoacdan, CDMX, México

J. Serb. Chem. Soc. 85 (3) (2020) 279-290

alcohol HEEEece --®--finalpH

120.0 7.62 7.62 8
100.0 7
567,00 6
) B ._..'
= 80.0
g 5
g 600 -]
= R
S 400 -
h 2,
20.0
1
0.0 L 0
24 72 24 36
Time, h

Fig. S-1. Reduction of ketone 1a with N. corallina biomass, obtained at the final pH of the
culture medium (5.36, 5.67 and 7.62).
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Fig. S-2. Biotransformation of 2a with N. corallina biomass, obtained at the uncontrolled pH
of the culture medium (4.74, 5.65 and 6.00).
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Fig. S-3. Biotransformation of 3a with N. corallina biomass obtained at the uncontrolled pH
of the culture medium (5.80 and 7.30).
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Fig. S-4. Biotransformation of 1b with N. corallina biomass, final pH 7.62.
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Fig. S5. Biotransformation of 2b with N. corallina biomass obtained at the uncontrolled pH of
the culture medium (5.99, 6.18, 6.28 and 6.80).
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Fig. S-6. IR spectrum of 1-phenyl-1-propanone (1a).
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Fig. S-7. IR spectrum of 1-phenylpropan-1-ol (1b).

The 'H- and 13C-NMR spectra of 1-phenyl-1-propanone (1a)

TH-NMR (600 MHz, CDCl3, & / ppm): 1.20 (3H, ¢, J = 7.3 Hz, CH3), 2.96
(2H, g, J=7.2 Hz, CHy), 7.42 (2H, t, J= 7.7 Hz, CH), 7.51 (1H, ¢, J = 7.4 Hz,
CH), 7.94 (2H, dd, J = 8.4 & 1.3 Hz, CH).
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Figure S-8. TH-NMR spectrum of 1-phenyl-1-propanone (1a), in CDCl;.

I3C-NMR (100 MHz, CDCls, 8/ ppm): 8.4 (C10), 31.7 (C8), 127.9/128.5
(C4,3,6 & 1), 132.9 (C2), 136.9 (C5), 200.7 (C7).
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Fig. S-9. 13C-NMR spectrum of 1-phenyl-1-propanone (1a), in CDCl;.
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The 'H- and 13C-NMR spectra of 1-phenylpropan-1-ol (1b)

TH-NMR (600 MHz, CDCls, 6 / ppm): 0.77 (3H, ¢, J = 7.5 Hz, CH3), 1.61
(2H, ddt, J=2.1, 13.6 & 6.9 Hz, CH»), 3.99 (1H, s, OH), 4.41 (1H, ¢, J= 6.7 Hz,
CH), 7.13-7.19 (5H, dt, J=12.8 & 6.9 Hz, CH).
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Fig. S-10. "H-NMR spectrum of 1-phenylpropan-1-ol (1b), in CDCls.

13C-NMR (100 MHz, CDCls, § / ppm): & 10.2 (C10), 31.9 (C8), 75.7 (C7),
126.2 (C2), 127.3 (C6 & C4), 128.3 (C1 & C3) and 144.9 (C5) ppm.
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Fig. S-11. 13C-NMR spectrum of 1-phenylpropan-1-ol (1b), in CDCl;.
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The GC chromatograms of 1a and 1b with retention times of 4.39 and 5.63
min, respectively under conditions reported in the Experimental Section.
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Fig. S-12. GC chromatograms of 1-phenyl-1-propanone (1a) and 1-phenylpropan-1-ol (1b).

The HPLC chromatogram of a mixture of 1a & rac-(1b), separately 1a and
(S)-1b & (R)-1b with retention times of: (20.4, 11.4 and 9.6 min, respectively,
column OB-H and 7.7, 14.9 and 12.7 min, respectively, column OD) with
conditions reported in the Experimental Section.

Available on line at www.shd.org.rs/JSCS/

(CC) 2020 SCS.



SUPPLEMENTARY MATERIAL

=T =

E @/K/ L8]
(R-1b  (S-b ©)k/

g 1a

NN A

T

Yy iL 5 I B e

Fig. S-13. HPLC chromatogram (OB-H colum

rac-1-phenylpropan-1-ol (1b), separately 1a and (S)-1b & (R)-1b.

Available on line at www.shd.org.rs/JSCS/

S133

n) of mixture of 1-phenyl-1-propanone (1a) &

(CC) 2020 SCS.



S 1 34 MANJARREZ ALVAREZ et al..

H
¥ i (D)Oi/
1a rac-1b
1a
e ] o 3 3 i ] k-] L] ] L
- o oH
" (RHb (S-1b

Fig. S-14. HPLC chromatogram (OD column) of a mixture of 1-phenyl-1-propanone (1a) &
rac-1-phenylpropan-1-ol (1b), separately 1a and (S)-1b & (R)-1b.
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Fig. S-16. IR spectrum of 1-phenyl-1,2-ethanediol (2b).

The 'H- and 3C-NMR spectra of 2-hydroxy-1-phenylethanone (2a)

IH-NMR (600 MHz, CDCls, 6 / ppm): 4.9 (2H, m, CHy), 5.4 (1H, s, OH),
7.5 (2H, dd, J=11.9 & 3.9 Hz, CH), 7.63 (1H, ¢, J = 7.7 Hz, CH), 7.93 (2H, dd,
J=83 & 1.1 Hz, CH).
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Fig. S-17. 'H-NMR spectrum of 2-hydroxy-1-phenylethanone (2a) in CDCl;.

I3C-NMR (100 MHz, CDCI3, § / ppm): 65.5 (C8), 127.7/128.4 (C4 & C1),
128.9/129.5 (C6 & C1), 133.6 (C2), 198.4 (C7).
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Fig. S-18. 13C-NMR spectrum of 2-hydroxy-1-phenylethanone (2a), in CDCl;.
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The 'H- and 3C-NMR spectra of 1-phenyl-1,2-ethanediol (2b)

IH-NMR (600 MHz, CDCl3, 6 / ppm): 2.3 (1H, s, OH), 3.2 (1H, s, OH),
3.49-3.78 (2H, m, CH,) 4.8 (1H, dd, J = 8.4 & 3.3 Hz, CH), 7.09-7.48 (5H, m,
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Fig. S-19. 'H-NMR spectrum of 1-phenyl-1,2-ethanediol (2b) in CDCl;.

13C-NMR (100 MHz, CDCl3 6 / ppm,): 67.95/68.04 (C8), 74.7 (C7), 126.07
(C4 & C6), 127.9 & 128.5 (C1, 2 & C3), 140.5 (C5).
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Fig. S-20. 13C-NMR spectrum of 1-phenyl-1,2-ethanediol (2b), in CDCl;.
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The GC chromatograms of 2a and 2b with retention times of 4.90 and 5.79
min, respectively, with conditions reported in the Experimental Section.

]
1400

i B, LLUAETDOMNAL. DY

Py 18

il

heh btttk s bt ot

o]

@)\JOH
2a B

A

OH
OH

-

rac-2b

I

A

——

Fig. S-21. GC chromatograms of 2-hydroxy-1-phenylethanone (2a) and

1-phenyl-1,2-ethanediol (2b) and a mixture of 2a and rac-2b.

The HPLC chromatograms of mixtures of 2a, (S)-2b and (R)-2b with
retention times of 17.12, 11.38 and 9.04 min, respectively, with conditions
reported in the Experimental Section.
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Fig. S-22. HPLC chromatogram of: I) mixture of 2-hydroxy-1-phenylethanone (2a)
and rac-1-phenyl-1,2-ethanediol (rac-2b); II) 2-hydroxy-1-phenylethanone (2a);
IIT) rac-1- phenyl-1,2-ethanediol (rac-2b); IV) (R)-1-phenyl-1,2-ethanediol (R-2b);
V) (S)-1-phenyl-1,2-ethanediol (S2b)

The HPLC chromatograms of mixtures of 2a, (S)-2b and (R)-2b with
retention times of 28.9, 18.9 and 15.1 min, respectively, under the conditions
reported in the Experimental Section.
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Fig. S-23. HPLC chromatogram of: 1) 2-hydroxy-1-phenylethanone (2a);

II) rac-1-phenyl-1,2-ethanediol (rac-2b); I1I) (R)-1-phenyl-1,2-ethanediol (R-2b)

IV) (S)-1-phenyl-1,2-ethanediol ((S)-2b).
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Fig. S-24. IR spectrum of methyl (2-chlorophenyl)(oxo)acetate (3a).
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Fig. S-25. IR spectrum of methyl (2-chlorophenyl)(hydroxy)acetate (3b).

The 'H- and 3C-NMR spectra of methyl (2-chlorophenyl)(oxo)acetate (3a)

IH-NMR (600 MHz, CDCls, & / ppm): 3.96 (3H, s), 7.43 (2H, m), 7.53 (1H,
ddd, J=8.0,7.4 & 1.7 Hz), 7.77 (1H, dd, J =7.7 & 1.7 Hz).
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Fig. S-26. TH-NMR spectrum of methyl (2-chlorophenyl)(oxo)acetate (3a), in CDCl;
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Fig. S-27. 3C-NMR spectrum of methyl (2-chlorophenyl)(oxo)acetate (3a), in CDCl;.

13C-NMR (100 MHz, CDCls, 6 / ppm): 53.2 (C9), 127.2 (C4), 130.5 (C2),
131.6 (C5), 133.2 (C6), 133.9 (C1), 134.3 (C3), 163.4 (C8), 186.2 (C7).

The 'H- and 3C-NMR spectra of methyl (2-chlorophenyl) (hydroxy)acetate (3b)

IH-NMR (600 MHz, CDCl3, 6 / ppm): 3.6 (1H, d, J = 5.1 Hz, OH), 3.8 (3H,
s, CHy), 5.6 (1H, d, J= 5.1 Hz, CH) 7.3 (2H, m), 7.4 (2H, m).
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Fig. S-28. 1H-NMR spectrum of methyl (2-chlorophenyl)(hydroxy)acetate (3b), in CDCl;.

I3C-NMR (100 MHz, CDCls, & / ppm): 53.2 (C9), 70.3 (C7), 127.1 (C4),
128.8 (C2), 129.7(C5), 129.9 (C3), 133.41 (C1), 135.9 (C6), 173.7 (C8).
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Fig. S-29. 13C-NMR spectrum of methyl (2-chlorophenyl)(hydroxy)acetate (3b), in CDCls.

The GC chromatograms of 3a and 3b with retention times of 4.6 and 6.1
min, respectively, under conditions reported in the Experimental Section.
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Fig. S-30. GC chromatograms of methyl (2-chlorophenyl)(oxo)acetate (3a) and methyl
(2-chlorophenyl)(hydroxy)acetate (3b).

The HPLC chromatogram of the mixture of 3a, (S)-3b and (R)-3b with
retention times of 7.0, 8.9 and 10.2 min, respectively, under conditions reported
in the Experimental Section.
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Fig. S-31. HPLC chromatogram of: I) mixture of methyl (2-chlorophenyl)(oxo)acetate (3a)
and rac-methyl (2-chlorophenyl)(hydroxy)acetate (rac-3b); 1) methyl (2-chlorophenyl)(oxo)-
acetate (3a); III) rac-methyl (2-chlorophenyl)(hydroxy)acetate (rac-3b) and IV (R)-methyl
(2-chlorophenyl)(hydroxy)acetate (R-3b).
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Fig. S-32. HPLC chromatogram of Fig. 2. Reduction of ketones 1a with N. corallina biomass,
final pH (5.36, 5.67 and 7.62).
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Fig. S-33. HPLC chromatogram of Fig. 3. Biotransformation of 1a with N. corallina biomass,
final pH 5.36.

Available on line at www.shd.org.rs/JSCS/

(CC) 2020 SCS.



S 1 48 MANJARREZ ALVAREZ et al..

DAD1 C, S1j=220 8 Rel=550.100 (LATL8T20H.D)
1 QH o]
w w8 i
g (R)2b = « T2
Q
" .
24h, pH=4.74 8

el

0 0 2 2 Q0

DAD1 B, S+210.4 Ref=350,1C0 (LIGLIGZH D)
o 20h, pH=5.65 H ] o
10004 @_i/okl ? : J_oH
od (R)-2b 3 2a
600+ 8
i
04
o
0i i , s —
6 $ 1 1 » % ¥ % in
DAD1 C, Sg= ) v
mAU QH

1 OH
" S d POy
{ 14ahpH-600 (R)-2b 2 2a

10;
o w
£04 — . : r :
0 5 10 15 20 i) k] ¥ Ml“

Fig. S-34. HPLC chromatogram of Fig. 4. Biotransformation of 2a with N. corallina biomass,
for different final pH values and times.
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Fig. S-35. HPLC chromatogram of Fig. 5. Biotransformation of 3a with N. corallina biomass,

final pH 5.8 and 7.3.
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Fig. S-36. HPLC chromatogram of Fig. 6. Biotransformation of 1b with N. corallina biomass,
final pH 7.62.
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Fig. S-37. HPLC chromatogram of Fig. 7. Biotransformation of 2b with N. corallina biomass,
at different final pH values and times.

Available on line at www.shd.org.rs/JSCS/

(CC) 2020 SCS.



S 1 5 2 MANJARREZ ALVAREZ et al..

|
|

SARRRARERE:

RN T R AR R R R R TIY

|
|
| [,

_,; A . Lu " JIL_“‘“*—= N
Wi - [=2]
o O
(o Sag ] 24h
| i i
1t 2a || i
.__.! L_‘_._.:\,_: ‘\»_.-J; e _A“““-n-____‘_ -

|
25 2b I\
| | —
] t\‘___ 2 !\-,,_5 - e J"“-*»____ o
",“‘ . oH
:::; || dﬁ\JﬂH
| 2b
= ? 2 T2h
- | II
= | N !
s B B NI I NN

Fig. S-38. CG chromatogram of Fig. 8. Biotransformation of 2b with N. corallina biomass,
final pH 5.9.
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Fig. S-39.

S153

HPLC chromatogram of Fig. 8. Biotransformation of 2b with N. corallina biomass,

final pH 5.9.
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Fig. S-40. HPLC chromatogram of Fig. 9. Biotransformation of 3b w1th N. corallina biomass,
final pH 5.9.
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Fig. S-41. HPLC chromatogram of Fig. 9. Blotransformatlon of 3b w1th N. corallina biomass,
final pH 7.3.
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