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Table S1. Effect of metal ions on laccase/TEMPO-catalyzed oxidation of lisofylline (rac-1).

50 mM citrate buffer (pH 5.0)
acetone (20% v/v)
24 h, 30 °C, 150 rpm

OH [e] o] (o]
)\/\/\ / LTv (4.6 U), TEMPO (33 mol%) M\ /
N N 1 mM metal ion, air or O, N N
&L | /> 2\ | />
(o Vg o”" N7 TN
\ |
rac-1 2

Entry Metal ion? Inorganic salt Conv.” (%)
1 - - 17
2 < - 16
3 Mg” MgSOq 17
4 Fe~* FeCl2x4H20 17
5 Fe** FeSO4x7H20 15
6 Co?* CoCl2x6H20 13
7 Zn** ZnS04x7H20 15
8 Cu®* CuS0O4x5H20 17

@ Reaction conditions: rac-1 (23 mg, 0.08 mmol, 50 mM final conc.), T. versicolor laccase (LTv, 7 mg, 4.6 U), TEMPO
(4.1 mg, 33% mol), inorganic salt (1 mM final conc.), oxygenated citrate buffer (50 mM, pH 5.0), acetone (20% v/v),
24 h, 30 °C, stirring in an open-to-air test vial (150 rpm, magnetic stirrer). ® Conversion values (%) (i.e., consumption
of substrate rac-1) were determined by GC analyses after derivatization of crude mixture with N,O-
bis(trimethylsilyl)acetamide (BSA) as a silylating reagent. ¢ With additional O, bubbling.

Description:

The reaction mixtures performed in citrate buffer (50 mM, pH 5.0), acetone (20% v/v) for 24 h
at 30 °C were supplemented with 1 mM final conc. of MgSOa4, FeCl>x4H20, FeSO4x7H-0,
CoCl2x6H20, ZnS04x7H20, and CuSO4x5H20 as a source of each of the listed metal ions. The
control reactions were assayed without added metal ions and in two variants with aerial oxygen as
well as under Oz-atmosphere incorporated through an O-filled balloon (Table S1, entries 1 and 2).
The results indicated that there was no positive influence of metal ions on the activity of
LTv/ TEMPO system in tested reactions.

The addition of Mg?*, Fe?*, Fe?*, Zn?*, and Cu?" was found to enhance the laccase-mediated
oxidation almost at the same level (15-17% conv.) in the majority of cases. On the contrary, a
negligible decrease in the conversion of rac-1 (13% conv.) was observed for the reactions incubated
with CoCl>x6H20. This deterioration of activity is in line with other reports that have demonstrated
that Co?* ions slightly reduce the laccase activity due to the unfolding of the enzyme. [please see:
(@) S. Afreen, T. N. Shamsi, M. A. Baig, N. Ahmad, S. Fatima, M. I. Qureshi, M. I. Hassan, T.
Fatma, PLoS One, 2017, 12, e0175144; (b) M. M. Atalla, H. K. Zeinab, R. H. Eman, A. Y. Amani,
A. A. Abeer, Saudi J. Biol. Sci., 2013, 20, 373—-381.]
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Table S2. Analytical separation conditions of compounds by GC column.

Compound Temperature program [°C] Retention time [min]

260 (isothermal)

7.28

Table S3. HPLC analytical separation conditions of racemic lisofylline (rac-1) by
Chiralpak AD-H (Daicel®) column.

Mobile Phase DELE Retention

Flow Rate [nm] Time

n-Hexane/IPA/DEA  [mL/min]  (Temperature :
) [min]
[Viviv] [°C])

Compound HPLC Column

30.763 (R)
78:220 1.0 273 (25) and
33.806 (S)

29.874 (R)

Chiralpak AD-H 78:22:0.11 1.0 273 (25) and
32.738 (5)

26.056 (R)
78:2201 1.0 273 (25) and
28.875 (S)

&l performed on a Shimadzu Nexera-i (LC-2040C 3D) equipped with a photodiode array detector (PAD).
bl performed on a Shimadzu CTO-10ASV chromatograph equipped with STD-20A UV detector.
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HPLC of 2 on Chiralpak AD-H at 25 °C
HPLC conditions: n-hexane-2-PrOH (78:22, v/v); f=1.0 mL/min; A=273 nm; p=5.7 MPa

PDAMulti 1 273nm,4nm

22
22873318
22073318

HPLC analytical separation for both enantiomers of rac-1 on Chiralpak AD-H at 25 °C

[Performed on a Shimadzu Nexera-i (LC-2040C 3D) equipped with a photodiode array detector (PAD)]
HPLC conditions: n-hexane-2-PrOH (78:22, v/v); f=1.0 mL/min; 2=273 nm; p=5.7 MPa

PDAMulti 1 274nm, 4nm

27532

sS4



HPLC analytical separation for both enantiomers of rac-1 on Chiralpak AD-H at 25 °C
[Performed on a Shimadzu CTO-10ASV chromatograph equipped with STD-20A UV detector]

HPLC conditions: n-hexane-2-PrOH (78:22, v/v); f=1.0 mL/min; A=273 nm; p=5.5 MPa

PDAMuUIt 1 273nm,4nm

HPLC analytical separation for both enantiomers of rac-1 on Chiralpak AD-H at 25 °C
[Performed on a Shimadzu Nexera-i (LC-2040C 3D) equipped with a photodiode array detector (PAD)]

HPLC conditions: n-hexane-2-PrOH-DEA (78:22:0.1, v/v); f=1.0 mL/min; A=273 nm;
p=5.5 MPa

PODANMUIt 1 273nm, 4nm|

Ar=a
133021%G
1873753
375397
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The HPLC analysis of whole microbial cells and ADHs-catalyzed stereoselective
reductions of 3,7-dimethyl-1-(5-oxohexyl)-3,7-dihydro-1H-purine-2,6-dione (2) —
Screening of the whole-cell biocatalysts

HPLC analytical separation for both enantiomers of rac-1 on Chiralpak AD-H at 25 °C
[Performed on a Shimadzu Nexera-i (LC-2040C 3D) equipped with a photodiode array detector (PAD)]

HPLC conditions: n-hexane-2-PrOH (78:22, v/v); f=1.0 mL/min; A=273 nm; p=5.7 MPa

Det.A Chi

0

T
28 23

1 DetA Ch1/273nm

Peali Table
Detector & Chl 273rm

ey Height Ares T
BI665TH 40012
2305042 S0.0g8
G090 100000

HPLC analytical separation for both enantiomers of rac-1 on Chiralpak AD-H at 25 °C
(Performed on a Shimadzu CTO-10ASV chromatograph equipped with STD-20A UV detector)

HPLC conditions: n-hexane-2-PrOH-DEA (78:22:0.1, v/v/v); f=1.0 mL/min; A=273 nm;
p=5.8 MPa

PDA Multi 1 273nm,4nm|
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Det.A Chi

DetA Ch1/273nm

Detector & Chl 273rm

Deali Table

Airea %

Height

Lirey
5131419

80.746

ki)
o0.721

397719

10.254

9.219

5335157
—

100.000

100.000

DetA Chi

Det A Ch1/273nm

Detector & Chl 273rm

Peali Table

Degli

Fet. Time

Aireq %

1

31004

2

33747

Total]

S7




0

et A Chi

T
28 20

DetA Ch1/273nm

Detector & Chl 273mm

Degli Tahle

Peakif Est. Time

Height

Aires %

£

1 33628

Hirey
523560

131823

100.000

ki)
100.000

Total]

2223260

151823

100,000

100.000

DetA Chi

Det A Ch1/273nm

Detector & Chl 273rm

Peali Table

Pk Est. Time

Lirey

Height

Airey %

Height %

1019

15017

341

0.187

0.243

2 33.583

2079254

132621

99,803

99757

Total]

8095171

139963

100.000

100.000
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Det.A Ch

DetA Ch1273nm

Hires %

Height % |

0.419

Detector & Chl 27%km

Peakif

ATy

Height
486

0.362

Est. Time
30,826

24148

115506

00 638
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100.000

1
2

33461

6653216

S6TTI6S

115922

100.000
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DetA Chi
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Tretector d Chl 2T3m

Degli Tahle

dires %
0317
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Tl Bat. Time
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1305835
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1
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Det.A Chi

1 DetAChU273nm

Detector & Chl 373mm

Peali Table

Deglif Eet. Time

Height

Aires %

30760

Lirey
5748270

110723

76.300

33481

1753578

30657

43700

Ti3IN40

141420

100.000

PDAMulti 1 273nm,4n

ACh] 273nm
Tt

Feal= Lime Heish
| 30638366
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DetA Chi

[u]

25 28

DetA Ch1/273nm

Detector & Chl 373mm
Deglif Eet. Time Lirey i Aires % Height %
30852 TATST 1.688 1918
2 3348 4586330 98312 98052
Total] 4664202 100.000 100.000

PDAMulti 1 273nm,4n
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DetA Chi

0

=5 20

DetA Ch1/273nm

Degli Tahle

dires %

Height % |

0.321

Detector & Chl 273

Hirey

Height
384

0.251

17281

119335

99,749

29,672
100.000

6550550

119774
—

100.000

GETES62
-

PDA Multi 1 273nm, 4nr

S12




PDAMulti 1 273nm,4nm|

Arsa

G645
TOG8EGS

T108540

PDAMulti 1 273nm,4nm|
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PDAMulti 1 273nm,4n

PDAMulti 1 273nm,4n

| 26774

S14



PDAMulti 1 273nm,4n

PDAMulti 1 273nm,4n
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HPLC analysis for the subsequent biocatalytic reaction:

(0} (0] / OH /
)J\/\/\N)K/[[\B E. coli/Lk-ADH Prince /(l'?)\/\/\N | N>
/ /
Oél‘\N N 0.1 M Tris-HCI buffer (pH 7.5) 0° >N N
| 0.5 mM NADH, |
2 2-PrOH (10% v/v), DMSO (2.5% V/v), (R)-(-)-1
48 h, 30 °C, 250 rpm 98% conv., 96% ee
mAL
3 PDAMuUlti 1 273nm, 4nm|
754 ]
50
25
=]
2
)
0_
25.0 2‘}.5 30|.0 32I 5 351 0 371.5
min
Paak Table
DACH] 2730
Peale | et lime YTy H=i=ht Fehth | A%
1 2883501 3123087 50071 97070 97
3 31855 104631 1701 2080 2001
Totall 5227713 B1772]  100.000]  100.000

The HPLC analysis of ADHs-catalyzed stereoselective reductions of
3,7-dimethyl-1-(5-oxohexyl)-3,7-dihydro-1H-purine-2,6-dione (2) — Up-scaling

HPLC analytical separation for both enantiomers of rac-1 on Chiralpak AD-H at 25 °C

HPLC conditions: n-hexane-2-PrOH (78:22, v/v); f=1.0 mL/min; =273 nm; p=5.7 MPa

PDAMulti 1 273nm,4nm

Arza

3274527 G440
10563320 201723
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HPL.C analysis for the subsequent biocatalytic reaction:

0 0 / OH o) /
M~y N E. coli/ADH-A N N
A A A A
o0 >N~ N 0.1 M Tris-HCI buffer (pH 7.5) 0 >N~ N
| 1.0 mM NADH, |
2 2-PrOH (10% v/v), DMSO (2.5% Vv/v), (8)-(+)-1
48 h, 30 °C, 250 rpm 93% conv., 67% yield, >99% ee
mALl
1004 = PDAMUIt 1 273nm,4nm)|
2
75
50
25
2
5
0
T T T T T
0 10 20 a0 40 50 60
min
Peak Table
PDACH] 273nq
Peale | Fat. lime Arza Heizht Hatzht?s HArza¥
1 30,183 6728 183 2 124
2 35011 3422086 06126 99.800 903876
Total 5425013 56318 100000 100.000

HPLC analysis for the subsequent biocatalytic reaction:

0 0 / OH (0} /
)J\/\ﬂ N E. coli/Lk-ADH Prince /'\/\/\ N
N | > (R) N | >
, /

0.1 M Tris-HCI buffer (pH 7.5)

1.0 mM NADH,
2 2-PrOH (10% v/v), DMSO (2.5% v/v), (R)-(-)-1
48 h, 30 °C, 250 rpm 94% conv., 65% yield, >99% ee
mAL
jar] PDAMulti 1 273nm,4nm)|
3004 @
&
200+
100+
o
2
0 =
T T T T T
0 10 20 30 40 50
min
Pealk Table

EDACH] 2730

Pealee | Fet. Time Area Heizht Heizhtia
1 28.343[ 21223107 3135101 96386
2 31.636 96153 1838 0.614
al 21319260 315447 100.0:00

Area¥h
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HPLC analysis for the subsequent biocatalytic reaction:

E. coli/Lk-ADH Prince

(0} (e} / + OH /
)]\/\/\N)tN> TEMPO (41 mg, 0.26 mmol) MN N>
| |
OéI\N N 0.1 M Tris-HCI buffer (pH 7.5) 0“ >N N
| 1.0 mM NADH, |
2 2-PrOH (10% v/v), DMSO (2.5% v/v), (R)-(-)-1
48 h, 30 °C, 250 rpm 47% conv., 29% yield, >99% ee
mAU
75 ] PDANUM 1 273nm 4nm
2
50
254
o
2
&
0
T T T T T T
0 10 20 30 40 50 60
min
Paak Table
DAChI 273nq
Padle | Ret. lme Y= Height | Hehth | A%
1 20743 3535754 TIggE| oo 373 50 £77]
2 32650 11587 307 0,475 0.327
Total 3547340 72103] 100.000] __100.000

The HPLC analysis of semi-preparative (laccase/TEMPO)-ADH-catalyzed
deracemization of lisofylline (rac-1)

HPLC analytical separation for both enantiomers of rac-1 on Chiralpak AD-H at 25 °C

HPLC conditions: n-hexane-2-PrOH (78:22, v/v); f=1.0 mL/min; =273 nm; p=5.7 MPa

PDAMulti 1 273nm,4nm

518



PDAMulti 1 273nm,4n

PDAMulti 1 273nm,4nm|

519



PDAMulti 1 273nm, 4nm|
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3,7-Dimethyl-1-(5-oxohexyl)-3,7-dihydro-1H-purine-2,6-dione (2)

'H NMR spectrum of 2 (500 MHz, CDCls)
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FTMS spectrum of 2 (ESI-TOF)
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3,7-Dimethyl-1-{5-[(trimethylsilyl)oxy]hexyl}-2,3,6,7-tetrahydro-1H-purine-2,6-dione (rac-
3)
'H NMR spectrum of rac-3 (500 MHz, CDCls)
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FTMS spectrum of rac-3 (ESI-TOF)
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