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1. Synthesis of the Prochiral Starting Materials 2a-b

/ [Ref: 2 for rac-1a] o //i/x (1.5 equiv for rac-1a) o /J«/X
N [Ref: 1 for rac-1b] (3.0 equiv for rac-1b)
;\ LY g\ 0 % »
CH2C|2 at 25 °C
12 h (for rac-1a)
rac-1a-b 72 h (for rac-1b) 2a-b
a: X =H (74%); a: X =H (64%);
b: X = Cl (41% after two steps). b: X = Cl (35%).

Prior to developing the bioreduction step, the syntheses of both racemic alcohols rac-1a—b and
the corresponding ketones 2a—b were performed following the methods already reported in the
literature. Firstly, to obtain racemic proxyphylline (rac-1a), the triethylamine-mediated
regioselective ring-opening of racemic propylene oxide with commercially available
theophylline in methanol was performed furnishing the product in 74% yield [1]. In turn, the
synthesis of racemic 7-(3-chloro-2-hydroxypropyl)theophylline (rac-1b) was accomplished in
a 2-step reaction sequence by the K>.COs-mediated regioselective ring-opening of racemic
epichlorohydrin with theophylline dissolved in dimethylformamide, followed by the treatment
of the obtained epoxide with 36% HCI in chloroform [2]. In this case, the desired chlorohydrin
rac-1b was synthesized in 41% total yield after two steps.

The resulting alcohols rac-1a—b were then chemically oxidized using a suspension of
pyridinium chlorochromate (PCC) in dichloromethane, thus furnishing prochiral ketones: 2a in
64% yield and 2b in 33% yield, respectively. In the case of PCC-mediated oxidation of rac-1a,
the oxidizing agent was used in 1.5 equiv, and the reaction was stopped after 12 h. In contrast,
the oxidation of rac-1b required 3 equiv of PCC and additional elongation of the reaction time
up to 72 h to reach only half of the yield achieved for 2a.

2. Synthesis of the Sillylated Derivatives rac-3a—b for GC analysis

A

-S
OH 0-Si

R R

BSA (4 equiv)

2\ | /> )\ | />
CH,Cl,
30 min at 25 °C
rac-1a-b rac-3a-b
a:X=H; a: X =H (94%);
b: X = ClI. b: X = Cl (81%).

Subsequently, GC analytical methods to separate the corresponding alcohol-ketone pair
requested for reliable measurement of the enzymatic reaction conversion values (% conv.) have
been undertaken. However, it turned out that the baseline resolution for the alcohol-ketone
mixtures using a semi-polar GC-column could not be reached in both cases. Therefore,
silylation of the polar hydroxyl groups in alcohols rac-la—b using standard derivatization
protocol employing N,O-bis(trimethylsilyl)acetamide (BSA) in dichloromethane had to be
applied to obtain more volatile compounds characterized by much lower values of the retention
times (tr) than ketones. As we needed trimethylsilyl ethers rac-3a—b in more significant
amounts to proceed with calibration curves for GC analyses, the preparative scale for the
silylation reaction was also performed, furnishing both derivatives in the range of 81-94% yield
(after column chromatography), respectively.
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Table S1. Analytical-scale studies on stercoselective reduction of ketones 2a—b (10 mM final conc.) with different biocatalysts.

7 Whole-cell biocatalysts P :QH
&X or i f&x ? x
SN N lyophilized E. coli/ADHs SN N >N N
O)\N | N/> 0.1 M Tris-HCI buffer (pH 7.5) O)\N | N/> o O)\N | N/>
| 0.5 mM NAD(P)H, 20 mM glucose, I |
2a-b 2-PrOH (10% v/v), DMSO (2.5% viv), (S)-(+)-1a (R)-(-)-1a
aXoH 48 h, 30 °C, 250 rpm (R)-(+)-1b (S)-(-)-1b
b: X =Cl
2a 2b
1 a c o, c o,
Entry Biocatalyst/Cofactor Conv.’ [%] (Ee(l;m["lg!l) Conv.’ [%] (éegni[ig).‘][)

1 Pichia pastoris ATCC 76273/NADH N.D. N.A/ N.D. N.A/
2 Pseudomonas sp. DSM 6978 / NADH N.D. N.A/ N.D.¢ N.A/
3 Arthrobacter sp. DSM 7325/NADH N.D.¢ N.A/ >99¢ 98 (S)
4 Actinomyces sp. SRB-AN040 FCC025/NADH 30 99 (S) >99¢ 80 (R)
5 Actinomyces sp. SRB-AN053 FCC027/NADH N.D.“ N.A/ N.D.c N.A/
6 Actinomyces sp. ARG-AN024 FCC014/NADH N.D.“ N.A/ 238 85 (S)
7 ARG-AN025 FCC015/NADH N.D.° N.A/ 9¢ 76 (S)
8 USA-ANO012 FCC021/NADH N.D.“ N.A/ 16¢ 59 (S)
9 E. coli/TeSSADH/NADH" N.D.“ N.A/ N.D.c N.A/
10 E. colilTeSSADH/NADPH' - - >99 36 (S)
11 E. coli/ ADH-T/NADH'" N.D. N.A/ N.D.° N.AY
12 E. coli/ ADH-T/NADPH'" - - N.D.° N.A/¢
13 E. coliiReADH/NADH" N.D.© N.A/ N.D.° N.AY
14 E. coli/ReADH/NADPH’ - - N.D.° N.A/¢
15 E. coliilRasADH/NADH’ 18 60 (S) >99 12 (R)
16 E. coli/RasADH/NADPH" - - >99 20 (R)
17 E. coli/SyADH/NADH" N.D.“ N.A/ N.D.c N.A/#
18 E. coli/SyADH/NADPH" - - >99 94 (R)
19 E. colii/ADH-A/NADH" >99 >99 (S) N.D.c N.A/#
20 E. coli/LB-ADH/NADH" N.D.° N.A/ N.D.c N.A/#
21 E. coli/LB-ADH/NADPH" - - >99 61 (S)
22 E. coli/Lk-ADH-Lica/NADH" >99 >99 (R) >99 99 (S)
23 E. coli/Lk-ADH/NADH" N.D. N.A/ N.D.” N.A/¢
24 E. coli/Lk-ADH/NADPH" - - >99 61 (S)
25 E. coli/Lk-ADH Prince/NADH" 88 >99 (R) >99 98 (S)

“ Reaction conditions: lyophilized biocatalyst (10 mg), 20 mM glucose (in the case of wild-type microorganisms), 0.5 mM NAD(P)H, 0.1 M Tris-HCI buffer (pH
7.5)/2-PrOH (500 uL, 90:10, v/v), DMSO (2.5% v/v), 48 h, 30 °C, 250 rpm (laboratory shaker).

" Conversion values (%) (i.e., consumption of substrates 2a-b) were determined by GC analyses after derivatization of crude mixture with BSA as a silylating reagent.

“ Determined for non-rac-1a-b by HPLC analyses using a Chiralcel AD-H column with a chiral stationary phase.

¢ Absolute configuration of optically active products (non-rac-1a—b) established by comparing HPLC picks elution order with enantiomeric standards. Major
enantiomer is shown in parentheses.

“Not detected.

' Not applicable because of no detectable conversion.

¢ Complex mixture of byproducts.

"Reaction conducted without glucose.
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Table S2. Analytical separation conditions of studied compounds by GC column.

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

3.95

260 (isothermal) 4.01

2.64

6.41

260 (isothermal) 6.56

4.39
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Table S3. HPLC analytical separation conditions of purine derivatives by chiral columns
— Chiralpak AD-H (Daicel®) or Lux i-Cellulose-5 (Phenomenex®).[?

el Blhegs Flow Rate Detection
[mL/min] [nm]/
n-Hexane/IPA/DEA / Pressure  Temperature
[viviv]e! [MPa] [°C]

Retention
Time
[min]

Compound HPLC Column

7.384 (S)
Chiralpak AD-H 78:22:01 1.0/47 273125 and
8.541 (R)

33.585 (R)
Chiralpak AD-H 78:22:0[°1 0.3/16 273125 and
35.954 (S)

35.903 (R)
Chiralpak AD-H 78:22:01! 0.3/1.6 273/25 and
39.419 (S)

Mobile Phase Retention

D) i -
Compound HPLC Column Flow Rate etection Time

n-Hexane/EtOH/DEA  [ML/min] [nm] [min]
[viviv]®bl

24.449 (S)

Lux i-Cellulose-5 70:30:0.1 1.0/7.4 273125 and
27.028 (R)
17.165 (R)

Lux i-Cellulose-5 70:30:0 1.0/7.2 274130 and
19.342 (S)

&l Performed on a Shimadzu Nexera-i (LC-2040C 3D) equipped with a photodiode array detector (PAD).
1 |PA states for 2-PrOH (propan-2-ol); EtOH states for ethanol; DEA states for diethylamine.
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HPLC of 2a 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

FDAMult 1 273nm,4nm
o

o
—

Arsa Heisht
17041328 §37425
17561328 687425

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

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

PDAMulti 1 273nm,4nm

Ars; Heisht
2338 1713336
23414 1433313
46753 3151848
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The HPLC analysis of whole microbial cells and ADHs-catalyzed stereoselective
reductions of 1,3-dimethyl-7-(2-oxopropyl)-3,7-dihydro-1H-purine-2,6-dione (2a) —

Screening of the whole-cell biocatalysts

HPLC analysis for the subsequent biocatalytic reaction:

O OH
o ///{ isolate Actinomyces sp. o //(sg\
>N N SRB-AN040 (FCC025) N N
J I : PP
0” >N N 0.1 M Tris-HCI buffer (pH 7.5) 0” >N N
| 0.5 mM NADH, 20 mM glucose, |
2a 2-PrOH (10% v/v), DMSO (2.5% v/v), (S)-(+)-1a
48 h, 30 °C, 250 rpm 30% conv., 99% ee
mALl
o PDARMulti 1273nm,4nm
Lo
40+ -
304
204
10+
o
r-U":J!
f==]
0
T T T T T T T
6.0 6.5 7.0 75 8.0 85 9.0 95 10.0
min
PDACH] 273nm
Pzal= | Fet. Time Arza
1 7310 3403
2 5600 331
Total 34734

HPLC analysis for the subsequent biocatalytic reaction:

[0}
o) f/{
\N)H/IN> E. coli/RasADH
/
O)\N N 0.1 M Tris-HCI buffer (pH 7.5)
|

0.5 mM NADH, 2-PrOH (10% v/v),
2a DMSO (2.5% v/v), 48 h, 30 °C, 250 rpm (S)-(+)-1a
18% conv., 60% ee

1Y

~
(6]

OH
° A
N
| »
N N
[
)~(

mAL
PDARMulti 1273nm,4nm
50 L
254
[
2
"]
0 /\
T T T T T T T
6.0 6.5 7.0 7.5 8.0 85 9.0 95 10.0
min
EDACHh] 2730
Paale [ Kat. 1ime

8.657
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PDAMulti 1 273nm,4nm|

Area

3385
4114145

PDAMulti 1 273nm.4n

Heisht

172
131362

131535
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HPLC analysis for the subsequent biocatalytic reaction:

(o] OH
o A TG
~ N E. coli/Lk-ADH Prince ~ N
N N
A I : PP
0 >N N 0.1 M Tris-HClI buffer (pH 7.5) 0” >N N
| 0.5 mM NADH, 2-PrOH (10% v/v), |
2a DMSO (2.5% v/v), 48 h, 30 °C, 250 rpm (R)-(-)-1a
88% conv., >99% ee
mAL
= PDAMulti 1 273nm,4nm
=}
5004
250+
oo
o)
0_ L
T T T T T T T
6.0 6.5 7.0 75 5.0 85 9.0 95 10.0
min
Peak Table
DACR] 273am
Dealee | Kot lime Area Heizht Heizhi%, AreaTh
1 7578 6913 SEE 0.093 07z
2 E613] 5335011 BIT365 ECET ]
Total 9541025 607937]  100.000]  100.000

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

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

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

PDAMulti 1 273nm,4nm

-

T T
5.0 75

Pzak Table

Area Heisht Area®h
15755197 1239918 3415 49 821
15868717 1091348 3. 30.179
31623814 2381763 100.000
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HPLC analysis for the subsequent biocatalytic reaction:

O OH
o A o //g\
(S
>N N E. coli/ADH-A >N N
A AN . A
fo) ’? N 0.1 M Tris-HCI buffer (pH 7.5) fo) T N

1.0 mM NADH, 2-PrOH (10% V/v),
2a DMSO (2.5% v/v), 48 h, 30 °C, 250 rpm (S)-(+)-1a
>99% conv.,
65% yield, 99% ee

mAU
= PDAMulti 1 273nm,4nm
&
15004 ~
1000+
5004
@
g
=
0
T T T T T T
0.0 25 5.0 75 10.0 125 15.0
min
PRACH] 2730
Pealee [ Fet. lime Heizht
1 1643 i
2 5018 33545 4082 0]
Total 15450884 1613842 100.000

HPLC analysis for the subsequent biocatalytic reaction:

O OH

7~ 0 ™
>N N E. coli/Lk-ADH Lica SN N
Zﬁ ? . ﬁ\/[ >
[o} T N 0.1 M Tris-HCI buffer (pH 7.5) Io) T N

1.0 mM NADH, 2-PrOH (10% v/v),
2a DMSO (2.5% v/v), 48 h, 30 °C, 250 rpm (R)-(-)-1a
>99% conv.,
74% yield, 99% ee

mAl
2500 = DA MUIG 1 273nm,anm
=
20004
1500+
1000
500+
o
=
G -
T T T T T T
0.0 25 5.0 7.5 10.0 125 15.0
min
Peak Table
PDACHh] 273nm
Peak= | Fet. Time Arza Heisht Heisht™ Arzath
1 1748 127666 10436 _0.438 i
2 8.874] 34406110 2373632 99.562 59.630
Total 34533776 2384088 100.000 100 00
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HPLC of 2b on Chiralpak AD-H at 25 °C
HPLC conditions: n-hexane-2-PrOH (78:22, v/v); f=0.3 mL/min; A=273 nm; p=1.2 MPa

PDAMulti 1 273nm,4nm|

Ar=a
43503069
4505069

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

HPLC conditions: n-hexane-2-PrOH (78:22, v/v); f=0.3 mL/min; 2=273 nm; p=1.2 MPa

PDAMulti 1 273nm,4nm

Ar=a
3338730
8603216

17163486
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HPLC analytical separation for enantiomers of rac-1b on Chiralpak AD-H at 25 °C
(a few months later)

HPLC conditions: n-hexane-2-PrOH (78:22, v/v); f=0.3 mL/min; 2=273 nm; p=1.2 MPa

POANMuUlti 1 273nm, 4nm

The HPLC analysis of whole microbial cells and ADHs-catalyzed bioreductions of
7-(3-chloro-2-oxopropyl)-1,3-dimethyl-3,7-dihydro-1H-purine-2,6-dione (2b) —
Screening of the whole-cell biocatalysts

HPLC analysis for the subsequent biocatalytic reaction:

[0}

OH
o A
Cl

o =
[ (Sh—ClI

~ N Arthrobacter sp. (DSM 7325) ~ N
N N
A » : A »
0° >N N 0.1 M Tris-HCI buffer (pH 7.5) 0” >N N
| 0.5 mM NADH, 20 mM glucose, |
2b 2-PrOH (10% v/v), DMSO (2.5% Vv/v), (S)-(-)-1b
48 h, 30 °C, 250 rpm >99% conv., 98% ee
maAl
Z PDAMulti 1 273nm, 4nm)|
754
(2]
50
254
g
b
0
3z 3|3 3|4 3|5 3|6 3ITI’ 38
min
Paak Table
DACh] 2730
Peale | et lime Hre Heizht Heieht™s LY
1 33291 44037 579 12371
3 335455] 4334731 78336 58,769 58.650
Totall 1308763 79535 100.000]  100.000
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PDAMulti 1 273nm, 4nm|

PDAMulti 1 273nm.4nm|
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PDAMulti 1 273nm,4nm|

AN

35 36 v 38
min

Peak Table

1633450

= PDAMulti 1 273nm,4n
/\
T

36

514



PDAMulti 1 273nm, 4nm)|

Arsa

| 28186031
2155834
3018757

FDA Multi 1 273nm,4nm|

T
35

J\

36
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HPLC analysis for the subsequent biocatalytic reaction:

//km //\/CI
)t E. coli/Lk-ADH Prince )t
)\ 0.1 M Tris-HCI buffer (pH 7.5) )\

0.5 mM NADH, 2-PrOH (10% v/v),

2b DMSO (2.5% v/v), (S) (-)-1
48 h, 30 °C, 250 rpm >99% conv., 98% ee
mALl
100 a PDAMulti 127 3nm 4nm|

a5

75+

504

25+

33310

32 33 34 35 36 37 38
min

Peak Table

The HPLC analysis of ADHs-catalyzed bioreductions of
7-(3-chloro-2-oxopropyl)-1,3-dimethyl-3,7-dihydro-1H-purine-2,6-dione (2b) in the

presence of NADPH — Screening of the whole-cell biocatalysts

HPLC analysis for the subsequent biocatalytic reaction:

&Cl , //5\,0|
)t E. coli/TeSADH )t
)\ 0.1 M Tris-HCI buffer (pH 7.5) 2\

0.5 mM NADPH, 2-PrOH (10% v/v),

2b DMSO (2.5% Vv/v), (S) (-)-1b
48 h, 30 °C, 250 rpm >99% conv., 36% ee
mAU
0.75 TSDA NN 1 273nm,dnm
050 =
5
0.25-
0.004
T T T T T T
34 35 36 37 38 39 40 41
min




PDAMulti 1 273nm,4nm|

Area

| 1560474
1038145

PDAMulti 1 273nm,4nm|
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DAMulti 1 273nm,4n
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The HPLC analysis of ADHs-catalyzed bioreductions of 7-(3-chloro-2-oxopropyl)-1,3-
dimethyl-3,7-dihydro-1H-purine-2,6-dione (2b) — Up-scaling

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

HPLC conditions: n-hexane-2-PrOH (78:22, v/v); f=0.7 mL/min; 2=273 nm; p=1.2 MPa

PDAMulti 1 273nm 4nm

o N
///Q/m [(O—cl
~ N E. coli/Lk-ADH-Lica ~ N
N N
PP ) J I
0” >N N 0.1 M Tris-HCI buffer (pH 7.5) 0 >N N
| 1.0 mM NADH, 2-PrOH (10% v/v), |
2b DMSO (2.5% v/v), (S)-(-)-1b
48 h, 30 °C, 250 rpm >99% conv.,
80% vyield, >99% ee
mAlU
Q PDAMulti 1 273nm,4nm
5
1004
50
0 fr_rn
0 10 20 30 0 50 80 70 80
min
Daak Table
DACh] 2730
Bals et time T Heizht Heisht®s | Ar=a%
T 3034| 777agsE[  1a7Esal 1
Tota] T773656] 1278331 1000001 _100.000
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HPLC analysis for the subsequent biocatalytic reaction:

9 f/{/m E. coli/SyADH
> N (60 mg)
N
A A - ;\ />
07 >N N 0.1 M Tris-HCI buffer (pH 7.5)

| 1.0 mM NADPH, 2-PrOH (10% v/v),

2b DMSO (2.5% V/v), (H) (+)-1b
2.4 mL (final volume) 40% conv.,
O, 1 ()
48 h, 30 °C, 250 rpm 19% yield, 95% ee
mAL
1004 = PDANUIt 1 273nm,4nm
E
75+
50+
25
o
&
2
0 A N
T T T T T T T
0 10 20 30 40 50 60 70 80
min
Pealk Table
PDRACHh] 273nm
Pezalz | Fat. lime fraa Heicht H=1_ht D Araath
1 35 661 5268381 G588] 97571
2 35.249 131176 2115 " 1 [ 2428
Total 5300557 98106 IBB 000 100.000

HPLC analysis for the subsequent biocatalytic reaction:

/JQ/Q E. coli/fSyADH

)t (120 mg) )t >
éJ\ 0.1 M Tris-HCI buffer (pH 7.5) 41\ {

2.0 mM NADPH, 2-PrOH (10% v/v),

2b DMSO (2.5% v/v), (R) (+)-1b
2.0 mL (final volume) 64% conv.,
48 h, 30 °C, 250 rpm 41% yield, 94% ee
mAL
=2 FDA Multi 1 272nm,4nm|
150 E
100
50
3
0
T T T T T T
o 10 20 20 40 50 &0
min
ToA Ch] 27300
Pazis | Ret T Haiznt
T S FTSEEEY
EFEEN ] 3
ol e a T
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HPLC analysis for the subsequent biocatalytic reaction:

o OH
o ///{/C, E. coli/SyADH R //(n(r\,m
\N N
P | )
o) ITI N

>N i N> (60 mg + 60 mg after 24 h)
/
oéJ\N N 0.1 M Tris-HCI buffer (pH 7.5)
| 2.0 mM NADPH, 2-PrOH (10% v/v),
2b DMSO (2.5% V/v), (R)-(+)-1b
2.0 mL (final volume) 48% conv.,

48 h, 30 °C, 250 rpm 30% yield, 95% ee

mAU
E] PDAMuUl 1 273nm,4nm
200 T
8
150
100+
50+
w
&
2
]
T T T T T T
0 10 20 30 40 50 60
min
Peak Table
DACHh] 2730

Peales | Fet. lime Arsa Heizht Heizht¥ Areath

1 356161 10627950 206520 S7.643 57413
2 38325 282231 4654 2357 2587
Total 10510181 211815 100.000 100.000

HPLC analytical separation for both enantiomers of xanthinol (rac-4) on Lux i-

Cellulose-5 at 25 °C
HPLC conditions: n-hexane-EtOH-DEA (70:30:0.1, v/v/v); f=1.0 mL/min; A=273 nm;
p=7.4 MPa

PDAMulti 1 273nm,4nm

Area Heieht
4853588
5022438
G878037 192171
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HPLC analysis for (R)-xanthinol [(R)-(-)-4] obtained from the chemical process

HPLC conditions: n-hexane-EtOH-DEA (70:30:0.1, v/v/v); f=1.0 mL/min; A=273 nm;
p=7.4 MPa

PDAMulti 1 27 3nm,4nm|

123
23441
12373
85814

PDAMulti 1 273nm,4n
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HPLC analytical separation for both enantiomers of diprophylline (rac-5) on Lux i-
Cellulose-5 at 30 °C

HPLC conditions: n-hexane-EtOH (70:30, v/v); f=1.0 mL/min; A=273 nm; p=7.2 MPa

PDAMulti 1 274nm, 4nm

HPLC analysis for (R)-diprophylline [(R)-(+)-5] obtained from the chemical process
HPLC conditions: n-hexane-EtOH (73:30, v/v); f=1.0 mL/min; =273 nm; p=7.2 MPa

PDAMulti 1 274nm.4nm

Arza

1181483
49312

1230796
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HPLC analysis for (S)-diprophylline [(S)-(-)-5] obtained from the biocatalytic process

HPLC conditions: n-hexane-EtOH (73:30, v/v); f=1.0 mL/min; A=273 nm; p=7.2 MPa

mAU
= PDAMuUlt 1 274nm, 4nm
B
1004
75+
504
25+
o
@
[
0 -
T T T T T T
0 5 15 20 30 35
min
Paal Table
ERACHh] 274nm
Feale | Fat. Tims Arza Heisht¥h Areath
1 17.183 6608 0,248 0164
2 19.251 4011575 856.752 95.836
Total 4018184 100.000 100.000

OH
N//(SX/OH
»
N

(8)-(-)-5
(90% yield, >99% ee)




7-(2-Hydroxypropyl)-1,3-dimethyl-3,7-dihydro-1H-purine-2,6-dione (proxyphylline, rac-1a)

'H NMR spectrum of rac-1a (500 MHz, CDCls)
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FTMS spectrum of rac-1a (ESI-TOF)
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7-(3-Chloro-2-hydroxypropyl)-1,3-dimethyl-3,7-dihydro-1H-purine-2,6-dione (rac-1b)

'H NMR spectrum of rac-1b (500 MHz, CDCls)
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FTMS spectrum of rac-1b (ESI-TOF)

Relative Abundance
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1,3-Dimethyl-7-(2-oxopropyl)-3,7-dihydro-1H-purine-2,6-dione (2a)

'H NMR spectrum of 2a (500 MHz, CDCls)
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FTMS spectrum of 2a (ESI-TOF)
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7-(3-Chloro-2-oxopropyl)-1,3-dimethyl-3,7-dihydro-1H-purine-2,6-dione (2b)

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

'H NMR spectrum of rac-3a (500 MHz, CDCls)
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FTMS spectrum of rac-3a (ESI-TOF)
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7-{3-Chloro-2-[(trimethylsilyl)oxy]propyl}-1,3-dimethyl-2,3,6,7-tetrahydro-1H-purine-2,6-

dione (rac-3b)

'H NMR spectrum of rac-3b (500 MHz, CDCls)
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FTMS spectrum of rac-3b (ESI-TOF)
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7-{2-Hydroxy-3-[(2-hydroxyethyl)(methyl)amino]propyl}-1,3-dimethyl-3,7-dihydro-1H-
purine-2,6-dione (xanthinol, rac-4)
'H NMR spectrum of rac-4 (500 MHz, D,0)
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FTMS spectrum of rac-4 (ESI-TOF)
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7-(2,3-Dihydroxypropyl)-1,3-dimethyl-3,7-dihydro-1H-purine-2,6-dione (diprophylline, rac-
5)
'H NMR spectrum of rac-5 (500 MHz, DMSO-ds)
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FTMS spectrum of rac-5 (ESI-TOF)
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