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General information and materials

When it was required, non-dry solvents were deslilbefore use. If reactions were performed
under exclusion of water and oxygen, solvents a&adjents were degassed and dried with
common methods and stored under inert gas overculalesieves. Raney-Nickel 2800 was
purchased from Sigma Aldrich as black slurry in evatAfter finishing a hydrogenation
reaction, Raney-Nickel was removed by filtratiorotigh a pad of celite or silica gel under an
inert atmosphere (Nor Ar). The catalytic residue (pyrophoric!) wasn@ved from the filter
pad and immediately stored under water. This slwag disposed of as hazardous waste.
Reactions were monitored by thin layer chromatdgyafTLC) on commercial silica gel
plates (TLC aluminum foil, Merck, 60,). Melting points were determined with a Mel-
Temp® melting point apparatus with integrated microscapsupport from Electrothermal in
open capillary tubes and are uncorrected. Nuclesgnetic resonanc@NMR) spectra were
recorded on a Bruker Avance Il spectrometer (3008z for *H NMR, 75.53 MHz forC
NMR) with autosampler. The residual solvent peak s&t as internal standard. If necessary,
APT spectra and additional 1D and 2D spectra (HSQUWBC, HMQC, COSY) were
measured to confirm the structure. Infrared spestee collected using a Bruker Tensor 37
FT-IR spectrophotometer (4000-600 tmwith integrated ATR module. GC-MS data were
collected using a HP 7890A GC system (from Agil€athnologies) with the mass selective
detector 5975C MSD (ElI, 70 eV). The componentseveeparated on a capillary column HP-
5MS (30 m x 0.25 mm, film: 0.25 um) with the followy temperature program: 1 min at 50
°C, ramp 40 °C/min linear to 300 °C, hold for 5 mis no standards were used during the
measurements, all data are relative values. Amalytihigh performance liquid
chromatography (HPLC) data were obtained on a StumdNexera HPLC-MS system with
two Nexera LC-30AD pump modules, Nexera SIL-30ACtoasampler, CTO-20AC
prominence column oven, SPD-M20A prominence diodeaya detector, CBM-20A
prominence communications bus module, FCV-2QAkhlve unit and LCMS-2020
guadrupole mass detector. The following methodewsed for analytical HPLC: Method A:
Poroshell 120 EC-C18, 100x3 mm, 2um, Agilent, A: 0.01% HCOOH in pD, B:
acetonitrile, 40 °C, 0.7 mL/min, 0-6 min: 2-60% ®8 min: 60% B constant, ESI\ 254,
210 nm. Method B: Nucleodur C18 ec 150/4, 100x5 nMacherey-Nagel, A: 0.01%
HCOOH in KO, B: MeOH, 30 °C, 0.7 mL/min, 0-7 min: 15% B caandt, 7-9 min: 15-100%
B, 9-14 min: 100% B constank, 254, 210 nm. Semi-preparative high performanceidiq
chromatography was performed on an instrument fikovauer Technologies consisting of a
smartline pump 1000 V7603, smartline DAD UV detec2600, smartline manager 5000
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V7602, smartline autosampler 3800 V9759 or manuglo@ injection ventil and fraction
collector Teledyne Isco Foxy Jr. FC100. The complsuwere separated on a C18-reversed
phase VP 125/21 Nucleodur 100-5 C18ec column froathdrey & Nagel with VP 20/16
Nucleodur C18ec pre-column and detected with a iddalarray detector in the wavelength
range of 200-400 nm. High resolution mass spectignm(&RMS) was performed using a
Waters GCT premier micromass with electron impaaization (EIl) at 70 eV. The probes
were submitted to HRMS either by direct inlet or®Z 7890A from Agilent Technologies
with capillary column DB-5MS (30 m x 0.25 mm, filrfB:25 pum). For molecules with a high
molecular weight, a Micromass Tofspec 3E spectremgith matrix assisted laser desorption
ionisation (MALDI), a-cyano-4-hydroxycinnamic acid as matrix and a tiofdlight mass
analyzer (TOF) was used.

Experimental data

2-((E)-2-Nitroethenyl)thiophene (1d)

Compoundld was prepared using a modified synthesis procenfiifeost and Mulle?

In a 250 mL two-necked round-bottom flask, heaédmuinder vacuum and flushed with, N
2-thiophencarbaldehyde (2.0 mL, 22.3 mmol, 1.0ay) nitromethane (1.2 mL, 22.3 mmol,
1.0 eq) were dissolved in methanol (5 mL). To tbéodess solution NaOH (1.09 g, 26.8
mmol, 1.2 eq), dissolved in @ (1.5 mL), were added dropwise at 0 °C. The yekwmhution
was diluted with methanol (2.5 mL) and stirred &@for 2.5 h. TLC control was difficult
due to nearly similar Rralues. After the reaction seemed to be completerding to TLC
analysis, the yellow solution was diluted with@QH(15 mL) and the reaction mixture (pH 12)
was poured into a solution of HCI conc. (10 mL)HpO (15 mL) (pH 1) and stirred for 30
min. Subsequently, this mixture was extracted wlithloromethane (3x10 mL), dried over
MgSQ,, filtrated and the solvent was evaporated undiuraged pressure. The brown solid was
recrystallized from ethanol (5 mL) to yield thdditompound as a brownish crystals (1.76 g,
11.4 mmol, 51%). RO.77 (cyclohexane/ethyl acetate 2:1); mp 70 °@&, {i 78-79 °C);'H
NMR (300 MHz, CDC}): 6 8.15 (d,J =13.2 Hz, 1H, CHCH-NG,), 7.57 (d,J =5.1 Hz, 1H,
Ar-H), 7.52-7.43 (m, 2H, 1x Ar-H, 1x CH-N 7.15 (ddJ=5.1,J= 5.1 Hz, 1H, Ar-H) ppm;
¥C NMR (75 MHz, CDCJ): 5 135.4, 134.6, 133.8, 132.1, 131.6, 128.9 ppm. NlR: are

consistent with the reported déta.
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tert-Butyl N-(thiophen-2-ylmethyl)carbamate (1f)

In a 50 mL round-bottom flask sodium carbonate (B8 2.24 mmol, 2.5 eq) was dissolved
in H,O (2 mL) and 2-aminomethylthiophenke) (92 uL, 0.89 mmol, 1.0 eq) was added. At 0
°C, 1,4-dioxane (2 mL) and (314 mg, 1.44 mmol,dqp ditert-butyl-dicarbonate were added
to the reaction mixture and it was stirred for 2uritil TLC indicated complete conversion.
The crude product was concentrated under reducessyme. The residue was diluted with
dichloromethane (10 mL) and.8 (10 mL) and the aqueous layer was extracted with
dichloromethane (3x10 mL). The combined organicetaywere extracted with 1 M HCI
(3x10 mL), dried over N&OQ,, filtrated and the solvent was evaporated undduaed
pressure. The crude colorless oil was purified laghf chromatography (20 g silica gel,
cyclohexanel/ethyl acetate 4:1) to yield the tittenpound as a colorless solid (187 mg, 0.46
mmol, 98%). R0.43 (cyclohexane/ethyl acetate 4:1); mp 47**CNMR (300 MHz, CDCJ):
57.21 (ddJ =4.2,3 =6.3 Hz, 1H, Ar-H), 6.98-6.91 (m, 2H, 2x Ar-H)88. (bs, 1H, NH), 4.48
(d, J =3.3 Hz, 2H, CHN), 1.46 (s, 9HBu) ppm;**C NMR (75 MHz, CDCJ): & 155.5,
141.9, 126.8, 125.4, 124.9, 79.7, 39.6, 28.4 pp@:NGS: & 5.82 min,mz 213 (M, 2%), 97
(100). NMR data are consistent with the reported.Ha

Benzyl N-(thiophen-2-ylmethyl)carbamate (1g)

In a 50 mL round-bottom flask sodium carbonate 33936 mmol, 2.3 eq) was dissolved in
H>O (92 mL) and 2-aminomethylthiophenge) (2.0 mL, 16 mmol, 1.0 eq) was added. At
0 °C, 1,4-dioxane (91 mL) and benzyl chloroform@s mL, 23 mmol, 1.4 eq) were added
to the reaction mixture and it was stirred for Lrtil TLC indicated complete conversion.
The solvents were evaporated and the residue wasdlwith dichloromethane (60 mL) and
H,O (60 mL). The aqueous layer was extracted witthldromethane (3x15 mL). The
combined organic layers were extracted with 1 M H&15 mL), dried over N&O,,
filtrated and the producig was concentrated under reduced pressure to yiedtitie
compound as a colorless solid (4.79 g, 19 mmolntagive). R 0.64 (cyclohexane/ethyl
acetate 2:1); mp 33-36 °@: NMR (300 MHz, CDCY): 8 7.30-7.22 (m, 5H, 5x Ar-H), 7.13
(dd,J =4.5 Hz,J =4.8 Hz, 1H, Ar-H), 6.90-6.81 (m, 2H, 2x Ar-H)19. (bs, 1H, NH), 5.04 (s,
2H, CHy-0), 4.44 (d,J =5.7 Hz, 2H, CHN) ppm; **C NMR (75 MHz, CDCJ): & 156.0,
141.2, 136.3, 128.4, 128.1, 128.0, 126.8, 125.3,01566.8, 39.8 ppm; GC-MS; 7.38 min,
m/z 156 (M', 100%). NMR data are consistent with the repodta’
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2-((Benzyloxy)methyl)thiophene (1))

In a 50 mL Schlenk tube, heat dried under vacuudhflashed with N, 2-thiophenemethanol
(1) (2.21 mL, 11.4 mmol, 1.0 eq) was dissolved in @4F (9 mL). At 0 °C, sodium hydride
(60% dispersion) (688 mg, 17.2 mmol, 1.5 eq) wakeddortionwise. The yellow suspension
was allowed to warm up to rt under stirring for . Subsequently, benzyl bromide (4.2
mL, 17.1 mmol, 1.5 eq) was added dropwise at Oollowed by stirring at rt for 3 h. As GC-
MS control indicated full conversion methanol (1Q)mvas added to the white suspension.
After evaporation of the solvents under reducedsguee the residue was diluted with
dichloromethane (15 mL), 4@ (15 mL) and saturated aqueous NaHGGIution (2 mL) and
extracted with dichloromethane (3x7 mL). The corelirorganic layers were dried over
NaSQy, filtrated and the producltj was concentrated under reduced pressure. The crude
yellow oil was purified by flash chromatography Q1@ silica gel, cyclohexane, then
cyclohexane/ethyl acetate 50:1) to yield the ttdenpound as a colorless liquid (2.31 g, 11.3
mmol, 99%). R0.25 (cyclohexane/ethyl acetate 50:H; NMR (300 MHz, CDCJ): § 7.40-
7.34 (m, 4H, 4x Ar-H), 7.33-7.27 (m, 2H, 2x Ar-H),03-6.96 (m, 2H, 2x Ar-H), 4.72 (s, 2H,
CHy), 4.57 (s, 2H, Ch) ppm;**C NMR (75MHz, CDCY): § 141.0, 137.9, 128.4 (2xC), 127.7
(2xC), 126.6, 126.5, 125.8, 71.7, 66.5 ppm; GC-M%.21 min,m/z 204 (M", 2%), 97 (100).

1,3,7-Trimethyl-8-(5-methylthiophen-2-yl)-2,3,6,7-tetr ahydr o-1H-purine-2,6-dione (3a)
Compound3a was prepared according to the procedure adtl.® In a 20 mL Schlenk tube,
heat dried under vacuum and flushed with palladium acetate (2.8 mg, 0.0125 mmol, 0.025
eq), copper acetate monohydrate (150 mg, 0.75 mbis0, eq) and caffein&{) (97.1 mg,
0.50 mmol, 1.00 eq) were suspended in dry 1,4-aiex@.6 mL). After addition of pyridine
(40.8puL, 0.50 mmol, 1.00 eq) the blue suspension wasskeghin three vacuum;Nycles.
2-Methylthiophene §4) (145 uL, 1.50 mmol, 3.00 eq) was added and the reactioune
was heated at 120 °C for 24 h until GC-MS contndi¢ated complete conversion. The green-
black suspension was filtrated through a pad atecahd a pad of silica gel and rinsed with
dichloromethane (17 mL). After evaporation of tledvent under reduced pressure the light
green solid was purified by flash chromatographyg(6ilica gel, dichloromethane/acetone
30:1) to yield the title compound as a light yellpawder (133 mg, 0.46 mmol, 92%). R29
(dichloromethane/acetone 30:1); mp 188-190 °C, {i185-188 °C):'H NMR (300 MHz,
CDCl3): 6 7.38 (d,J =3.6 Hz, 1H, Ar-H), 6.84 (dd] =3.6 Hz,J =0.9 Hz, 1H, Ar-H), 4.16 (s,
3H, CH), 3.60 (s, 3H, Ch), 3.41 (s, 3H, CH), 2.56 (s, 3H, Ck) ppm;**C NMR (75 MHz,
CDCl): 6 155.3, 151.6, 148.2, 146.8, 144.6, 128.9, 12&6,5, 108.1, 33.6, 29.8, 27.9,
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15.3 ppm; GC-MS: 9.47 min,m/z 290 (M", 100%). NMR data are consistent with the
reported data.

5-(1,3,7-Trimethyl-2,6-dioxo-2,3,6,7-tetr ahydr o-1H-purin-8-yl)thiophene-2-car bonitrile
(3b)

Compound3b was prepared according to the procedure oétXl® using palladium acetate
(1.6 mg, 0.006 mmol, 0.01 eq), copper acetate mydrake (154 mg, 0.772 mmol, 1.50 eq),
caffeine @) (101 mg, 0.516 mmol, 1.00 eq), dry 1,4-dioxan® ¢hL), pyridine (42.L, 0.516
mmol, 1.00 eq) and 2-thiophencarbonitrild) (143 uL, 1.545 mmol, 3.00 eq) to yield the
title compound as a yellow solid (79 mg, 0.26 mm@%). R 0.56 (dichloromethane/acetone
15:1); mp 268 °C (lit.> 298-301 °C)}H NMR (300 MHz, DMSO-g):  7.67 (d,J =4.2 Hz,
1H, Ar-H), 7.54 (dJ =4.2 Hz, 1H, Ar-H), 4.24 (s, 3H, GHN), 3.60 (s, 3H, CEN), 3.42 (s,
3H, CH:-N) ppm. NMR data are consistent with the repodath’

1,3,7-Trimethyl-8-(5-nitr othiophen-2-yl)-2,3,6,7-tetr ahydr o-1H-purine-2,6-dione (3c)

In a 20 mL Schlenk tube, heat dried under vacuudh farshed with N, palladium acetate
(11.2 mg, 0.05 mmol, 0.025 eq), copper acetate mgirate (600 mg, 3.00 mmol, 1.50 eq)
and caffeine?) (389 mg, 2.00 mmol, 1.00 eq) were suspendedyriidt-dioxane (2.4 mL).
After addition of pyridine (0.16 mL, 2.00 mmol, 0.@q) the blue suspension was degassed in
five vacuum-N cycles. 2-Nitrothiophenel€) (775 mg, 6.00 mmol, 3.00 eq) (85% pure,
contains 15% 3-nitrothiophene) was added and thetim mixture was heated at 120 °C for
19 h. GC-MS control was not sufficient as the pida was not detectable on GC-MS. TLC
indicated incomplete conversion. Therefore, thelblsuspension was stirred at 120 °C for
further 6 d. Since TLC control still indicated imaplete conversion and a metal mirror on the
Schlenk tube wall already occurred, the reactioxtuné was filtrated through a pad of celite
and rinsed with dichloromethane (15x5 mL). Afteaparation of the solvent, the black solid
was purified by flash chromatography (80 g silieh, glichloromethane/acetone 9:1) to yield
the title compound as a red-brownish powder (160, ®g0 mmol, 25%). R0.53
(dichloromethane/acetone 9:1); mp 287 %&;NMR (300 MHz, DMSO-¢): 5 8.24 (d,J =4.2
Hz, 1H, Ar-H), 7.81 (dJ =4.5 Hz, 1H, Ar-H), 4.21 (s, 3H, GHN), 3.45 (s, 3H, CHIN), 3.25

(s, 3H, CH-N) ppm. As produc8c precipitated from all tested solvents, & NMR could

be measured. HPLC (Method Ak 5.90 min, [M+H] 322; HRMS (TOF MS LD): m/z
calculated for G&H1,Ns0,S" [M+H]™: 322.0610, found 322.0632.
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tert-Butyl N-((5-(1,3,7-trimethyl-2,6-dioxo-2,3,6,7-tetrahydr o-1H-purin-8-yl) thiophen-2-
yl)methyl)car bamate (3f)

In a 15 mL Schlenk tube, heat dried under vacuudh farshed with N, palladium acetate
(7 mg, 0.03 mmol, 0.03 eq), copper acetate monatigdB85 mg, 1.93 mmol, 1.51 eq), CuCl
(25 mg, 0.26 mmol, 0.20 eq) and caffei@g (249 mg, 1.28 mmol, 1.00 eq) were suspended
in dry 1,4-dioxane (2.2 mL). After addition of pgime (100uL, 1.30 mmol, 1.02 eq) the blue
suspension was degassed in three vacugm-dycles. tert-Butyl (thiophen-2-
ylmethyl)carbamatelf) (822 mg, 3.85 mmol, 3.00 eq) was added and thetiom mixture
was stirred at 120 °C for 20 h until TLC controldicated complete conversion. The
suspension was diluted with 50 mL dichloromethditeated through a pad of celite and
rinsed with dichloromethane (4x20 mL). After evaggayn of the solvent under reduced
pressure the green solid was purified by filtratitirough a 2 cm pad of silica gel
(dichloromethane/acetone 15:1) to yield the tidenpound as a colorless solid (514 mg, 1.27
mmol, 99%). R0.13 (dichloromethane/acetone 15:1); mp 169-170IRC(neat):vmax 3320
(w), 2980 (w), 1694 (s), 1652 (s), 1537 (m), 1508,(1450 (m), 1248 (m), 1163 (s), 745 (s)
cm®; *H NMR (300 MHz, CDCJ): 8 7.41 (d,J =3.6 Hz, 1H, Ar-H), 7.02 (dJ =3.6 Hz, 1H,
Ar-H), 5.00 (bs, 1H, NH), 4.52 (d}, =5.7 Hz, 2H, CHN), 4.17 (s, 3H, CHEN), 3.61 (s, 3H,
CHs-N), 3.42 (s, 3H, CEtN), 1.47 (s, 9H'Bu) ppm;**C NMR (75 MHz, CDCJ): & 155.5,
155.4, 151.6, 148.1, 146.8, 146.4, 129.7, 128.6,2,208.3, 80.2, 39.6, 33.6, 29.8, 28.4, 28.0
ppm; HPLC (Method A):¢ 6.53 min, [M+H] 406, [M+Na] 428, [M+K]" 444; HRMS (TOF
MS LD"): m/z calculated for GgH24N50,S" [M+H] *: 406.1549, found 406.1559.

Benzyl N-((5-(1,3,7-trimethyl-2,6-dioxo-2,3,6,7-tetr ahydr o-1H-purin-8-yl) thiophen-2-
yl)methyl)car bamate (39)
In a 50 mL Schlenk tube, heat dried under vacuudh farshed with N, palladium acetate
(30 mg, 0.14 mmol, 0.02 eq), copper acetate monaiydl.70 g, 8.51 mmol, 1.50 eq), 1,10-
phenanthroline (0.10 g, 0.55 mmol, 0.1 eq) andetaédf @) (1.10 g, 5.66 mmol, 1.00 eq) were
suspended in dry 1,4-dioxane (8 mL). After additodpyridine (0.5 mL, 6.19 mmol, 1.00 eq)
the blue suspension was degassed in three vacyurmoybles. Benzyl (thiophen-2-
ylmethyl)carbamatel@) (4.25 g, 17.18 mmol, 3.00 eq) was added and ¢hetion mixture
was stirred at 120 °C for 20 h until TLC controldicated complete conversion. The
suspension was filtrated through a pad of celiteé ansed with dichloromethane (40 mL).
After evaporation of the solvent under reduced suress the green solid was purified by flash
chromatography (400 g silica gel, cyclohexane/etindtate 1:2 up to ethyl acetate/methanol
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2:1) to yield the title compound as a pale yellaslids (2.16 g, 4.92 mmol, 87%).:R.65
(cyclohexane/ethyl acetate 2:1); mp 140-142 %€:NMR (300 MHz, CDCJ): & 7.41 (d,J
=3.6 Hz, 1H, Ar-H), 7.39-7.32 (m, 5H, 5x Ar-H), 2.0d,J =5.1 Hz, 1H, Ar-H), 5.26 (bs, 1H,
NH), 5.15 (s, 2H, CKHO), 4.59 (dJ =6.0 Hz, 2H, CHN), 4.16 (s, 3H, CktN), 3.60 (s, 3H,
CHs-N), 3.42 (s, 3H, CEN) ppm:**C NMR (75 MHz, CDC}): & 156.2, 155.4, 151.6, 148.1,
146.3, 146.0, 136.1, 130.1, 128.6 (2xC), 128.5,3,2B28.2 (2xC), 126.5, 108.3, 67.2, 40.0,
33.6, 29.8, 28.0 ppm; HPLC (Method A} 6.31 min, [M+H] 440, [M+NaJ 462; HRMS
(TOF MS LD"): mvz calculated for giH,:N50,S" [M+H] *: 440.1393, found 440.1384.

8-(5-(Hydroxymethyl)thiophen-2-yl)-1,3,7-trimethyl-2,3,6,7-tetrahydr o-1H-purine-2,6-

dione (3i)

In a 10 mL Schlenk tube, heat dried under vacuudiflaished with N, caffeine 2) (50.3 mg,
0.259 mmol, 1.00 eq), CuCl (5.5 mg, 0.056 mmol2@1R), palladium acetate (1.5 mg, 0.006
mmol, 0.02 eq) and copper acetate monohydrate (g8 0.389 mmol, 1.50 eq) were
suspended in dry 1,4-dioxane (0.45 mL) and pyrid#teulL, 0.259 mmol, 1.00 eq). After 10
min stirring at rt 2-thiophenemethandl) (0.11 mL, 0.770 mmol, 2.97 eq) was added and the
green suspension was stirred at 120 °C for 19 HHRIC indicated complete conversion the
reaction mixture was diluted with dichloromethaB6 (nL), filtrated through a pad of celite
and rinsed with dichloromethane (4x25 mL). Afteraporation of the solvent the crude
product3i was purified by flash chromatography (26 g sili&, glichloromethane) to yield
the title compound as a colorless solid (50 mg,68.1mmol, 63%). R 0.62
(dichloromethane/acetone 2:1); mp 220 °C; IR (neat)x 3405 (w), 2925 (w), 1684 (m),
1647 (s), 1538 (m), 1505 (w), 1452 (m), 1414 (w859 (m), 1224 (m), 1164 (m), 1048 (m),
1029 (s), 1006 (m), 973 (m), 827 (w), 758 (s), 8% 680 (m) crit; *H NMR (300 MHz,
CDCl): & 7.49 (d,J =3.9 Hz, 1H, Ar-H), 7.08 (d) =3.9 Hz, 1H, Ar-H), 4.91 (s, 2H, GH
4.20 (s, 3H, CHN), 3.62 (s, 3H, CEIN), 3.43 (s, 3H, ChktN) ppm; HPLC (Method A):g
4.07 min, [M+H] 307; HRMS (TOF MS LD): m/z calculated for @HisN4O3S" [M+H] ™
307.0865, found 307.0884.

8-(5-((Benzyloxy)methyl)thiophen-2-yl)-1,3,7-trimethyl-2,3,6,7-tetr ahydr o-1H-purine-

2,6-dione (3))

In a 10 mL Schlenk tube, heat dried under vacuudhflashed with N, caffeine 2) (202 mg,

1.040 mmol, 1.00 eq), palladium acetate (5.2 m@2®.mmol, 0.02 eq) and copper acetate

monohydrate (311 mg, 1.555 mmol, 1.50 eq) wereesudgd in dry 1,4-dioxane (2.0 mL) and
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pyridine (80uL, 1.040 mmol, 1.00 eq). After stirring at rt fod Inin 2-((benzyloxy)methyl)
thiophene 1j) (637 mg, 3.117 mmol, 3.00 eq) was added and dhnle green suspension was
stirred at 120 °C for 1 d. After HPLC control indied full conversion the mixture was
filtrated through a pad of celite and rinsed witlethanol (8x20 mL). The precipitating
product 3 was collected from the blue filtrate by filtratiaamder reduced pressure and
washed with methanol (3x5 mL). The product wasdduader high vacuum to yield the title
compound as a colorless solid (367 mg, 0.926 m&88t). R0.27 (dichloromethane/acetone
5:1); mp 142-143 °C*H NMR (300 MHz, CDCJ): & 7.44 (d,J =3.6 Hz, 1H, Ar-H), 7.40-
7.25 (m, 5H, 5x Ar-H), 7.04 (d =3.6 Hz, 1H, Ar-H), 4.72 (s, 2H, GFD), 4.59 (s, 2H, CH
0), 4.17 (s, 3H, CEIN), 3.59 (s, 3H, CEtN), 3.40 (s, 3H, CEtN) ppm;*C NMR (75 MHz,
CDCl3): 6 155.6, 151.8, 148.3, 146.7, 145.9, 137.7, 13@8,7.(2xC), 128.7, 128.1, 128.1
(2xC), 127.0, 108.5, 72.4, 66.6, 33.8, 30.0, 28MpHPLC (Method A): ¢ 6.85 min,
[M+H]* 397, [M+Na] 419, [M+K]" 435; HRMS (TOF MS E): m/z calculated for
CaoH20N40:S" M™: 396.1256, found 396.1248.

1,3,7-Trimethyl-8-pentyl-2,3,6,7-tetrahydro-1H-purine-2,6-dione (4a)
In a 10 mL Schlenk tube, heat dried under vacuudhflashed with N, 1,3,7-trimethyl-8-(5-
methylthiophen-2-yl)-H-purine-2,6(3,7H)-dione @a) (116 mg, 0.40 mmol, 1.0 eq) was
suspended in dry THF (2.0 mL). The yellow suspansi@as degassed in eight vacuum-N
cycles. An ethanolic black suspension of Raney-lNb (mL) was added to the reaction
mixture, which was then flushed with; lih five vacuum-H cycles and stirred under, fiom
an orsat balloon at rt. After 15 h, GC-MS indicated/3 conversion. Therefore, further 0.5
mL Raney-Ni were added, the grey suspension undheriheee vacuum-Hcycles and was
then stirred at rt for 17 h. As GC-MS indicated 2diversion another 0.5 mL Raney-Ni were
added, the grey suspension was subjected to tla®eaimn-H cycles and then stirred at rt for
18 h. As GC-MS now indicated nearly complete cosiger the reaction mixture was filtrated
through a pad of celite, rinsed with methanol (6x40) and the solvents were evaporated
under reduced pressure. The crude, green solidowafsed by flash chromatography (60 g
silica gel, dichloromethane/acetone 98:2 up to P#o6yield the title compound as a pale
yellow solid (90 mg, 0.34 mmol, 85%). 17 mg (0.06nal, 15%) starting material (pale
yellow solid) could be reisolated R.18 (dichloromethane/acetone 30:1); mp 79-80'fC;
NMR (300 MHz, CDCY): & 3.92 (s, 3H, ChtN), 3.57 (s, 3H, CkEtN), 3.40 (s, 3H, ChtN),
2.73 (t,J =7.5 Hz, 2H, CH)), 1.81-1.67 (m, 2H, Ch), 1.41-1.32 (m, 4H, 2x Chi 0.91 (t,J
6.6 Hz, 3H, CH) ppm;**C NMR (75 MHz, CDCJ): 5 155.3, 154.5, 151.7, 147.9, 107.3, 31.7,
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31.5, 29.7, 27.8, 27.3, 26.8, 22.3, 13.9 ppm; GCNFS 50 S):& 7.93 min,m/z 264 (M,
60%), 208 (100); HRMS (TOF MS Bl m/z calculated for H,oN4O>" [M]™: 264.1586,
found 264.1602.

5-(1,3,7-Trimethyl-2,6-dioxo-2,3,6,7-tetr ahydr o-1H-purin-8-yl)pentan-1-amine (4b)

Via reduction with Raney-Nickel (general procedure):

In a Schlenk tube equipped with reflux condenseat liried under vacuum and flushed with
N2, 1.00 eq of starting material was suspended in .TAfter degassing of the reaction
mixture in three vacuum-Ncycles an aqueous Raney-Ni suspension was addetthrde
vacuum-h cycles the mixture was flushed with.H he mixture was stirred at 60 °C for 22 h
under H from an orsat balloon. When TLC indicated completaversion the reaction
mixture was filtrated through a pad of celite amdsed with methanol (15 mL). After
evaporation of the organic solvents under reducedspre the produdb was freeze dried at
the lyophilisator. Finally, the crude solid was ified by preparative HPLC to yield the

product as formate.

From3b: 5-(1,3,7-trimethyl-2,6-dioxo-2,3,6,7-tetrahydrb-purin-8-yl)thiophene-2-
carbonitrile 8b) (60 mg, 0.20 mmol); aqueous Raney-Ni (4 mL); THB mL).
Yield: colorless solid (1.5 mg, 0.005 mmol, 3%).

From 3g: benzyl ((5-(1,3,7-trimethyl-2,6-dioxo-2,3,6,7+@tydro-H-purin-8-yl)thiophen-2-
yl) methyl)carbamate3() (200 mg, 0.46 mmol); aqueous Raney-Ni (10 mL)FT mL).
Yield: colorless solid (51 mg, 0.18 mmol, 40%).

Via Boc-deprotection:

In a 25 mL round-bottom flask with magnetic stigibartert-butyl (5-(1,3,7-trimethyl-2,6-
dioxo-2,3,6,7-tetrahydroH-purin-8-yl)pentyl) carbamatedf) (16.4 mg, 0.045 mmol, 1 eq)
was dissolved in dichloromethane (0.5 mL). Afteditidn of TFA (200uL, 2.250 mmol, 50
eq), the slightly yellow solution was stirred atfot 1 h. When TLC and HPLC indicated
complete conversion, the produdb was concentrated under, Nlow. The crude sticky
residue was purified by semi-preparative HPLC (A106 HCOOH in HO, B: MeOH, rt, 16
mL/min, 0-7 min: 17% B constant, 7-9 min: 17-100%9%14 min: 100% B constarit,254

nm. & 4.8 min) to obtain the title compound as a coksleolid as trifluoroacetate (14.3 mg,
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0.044 mmol, 98%). Mp 252-254 °&H NMR (300 MHz, CROD): & 8.46 (s, 1H, HCOQ,
3.86 (s, 3H, Ch), 3.44 (s, 3H, Ch), 3.25 (s, 3H, Ch), 2.90 (t,J =7.5 Hz, 2H, CH), 2.78 (t,
J 7.5 Hz, 2H, CH), 1.84-1.61 (m, 4H, 2x CH\ 1.53-1.41 (m, 2H, CH ppm;**C NMR (75
MHz, CD;0OD): 6 170.3, 156.5, 156.1, 153.1, 149.2, 108.5, 40.53,3%0.1, 28.3, 28.3, 27.8,
27.1, 27.0 ppm; HPLC (Method A) 2.58 min, [M+H] 280, [M+K]" 318; HRMS (TOF MS
LD™): m/z calculated for H2:Ns0," [M+H]™: 280.1773, found 280.1782.

8-(4-Aminaobutyl)-1,3,7-trimethyl-2,3,6,7-tetr ahydr o-1H-purine-2,6-dione (4c)

In a 10 mL Schlenk tube, equipped with reflux corsb, heat dried under vacuum and
flushed with N, 1,3,7-trimethyl-8-(5-nitrothiophen-2-yl)H:-purine-2,6(81,7H)-dione @c)
(100 mg, 0.31 mmol, 1.00 eq) was suspended in THRL). After degassing of the reaction
mixture in three vacuum-N\tycles, aqueous Raney-Ni suspension (6 mL) wasdadd three
vacuum-H cycles the mixture was flushed with.H he reaction mixture was stirred at 60 °C
for 22 h under Kl from an orsat balloon. After TLC indicated complatonversion the
mixture was filtrated through a pad of celite amdsed with methanol (15 mL). After
evaporation of the organic solvents under reducedspire, the produdt was freeze dried at
the lyophilisator. Finally the crude product wasified by semi-preparative HPLC (A: 0.01%
HCOOH in BO, B: MeOH, rt, 16 mL/min, 0-7 min: 12% B constart9 min: 12-100% B, 9-
14 min: 100% B constank 254 nm. ¢ 5.6 min) to yield the title compound as a colales
solid (1.6 mg, 0.006 mmol, 2%+ NMR (300 MHz, CROD): & 8.44 (bs, 2H, Nb), 3.93 (s,
3H, CHs-N), 3.53 (s, 3H, ChtN), 3.35 (s, 3H, CkIN), 2.98 (t,J =7.5 Hz, 2H, CH), 2.87 (t,
J=6.9 Hz, 2H, Ch), 1.95-1.72 (m, 4H, 2x CHi ppm;**C NMR (75 MHz, CROD): 5 156.8,
155.7, 154.0, 149.4, 101.6, 40.5, 32.4, 30.2, ZB4A, 26.8, 25.1 ppm; HPLC (Method By): t
6.44 min, [M+HT 266.

tert-Butyl N-(5-(1,3,7-trimethyl-2,6-dioxo-2,3,6,7-tetr ahydr o-1H-purin-8-yl)

pentyl)car bamate (4f)

In a 50 mL Schlenk tube, heat dried under vacuunh farshed with N, tert-butyl N-((5-

(1,3,7-trimethyl-2,6-dioxo-2,3,6,7-tetrahydrétdpurin-8-yl)thiophen-2-yl)methyl)carbamate

(3f) (140 mg, 0.345 mmol, 1.00 eq) was suspended iR T3ImL). After degassing of the

reaction mixture in three vacuumyNycles, aqueous Raney-Ni suspension (4 mL) wasddd

In three vacuum-K cycles the mixture was flushed withy.HAfterwards, the mixture was

stirred at rt for 24 h under Hrom an orsat balloon until another 1 mL of Ranay-N

suspension was added. After further 24 h stirrimglen H atmosphereTLC indicated
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complete conversion. The mixture was filtrated tigio a pad of celite and rinsed with
methanol (30 mL) and dichloromethane (30 mL). Aftencentration of the crude produit
under reduced pressure, it was purified by filmatthrough 3 cm silica gel (eluent methanol)
to yield the title compound as a colorless soli®@3Img, 0.287 mmol, 83%). :R0.25
(dichloromethane/acetone 9:1); mp 106 °C; IR (negtk 3320 (w), 2931 (m), 1698 (s), 1651
(s), 1542 (m), 1441 (m), 1405 (w), 1276 (m), 1280),(1169 (s), 1037 (m), 977 (m), 748 (m)
cm’; *H NMR (300 MHz, CDC}): 3 4.55 (bs, 1H, NH), 3.91 (s, 3H, G#), 3.57 (s, 3H,
CHs-N), 3.40 (s, 3H, CHEN), 3.15 (q,J =4.5 Hz, 2H, CHN), 2.73 (t,J =7.5 Hz, 2H, Ch
C(sp)), 1.78 (p,J =7.2 Hz, 2H, CH)), 1.68-1.50 (m, 4H, 2x CH 1.43 (s, 9H'Bu) ppm;**C
NMR (75 MHz, DMSO-d): 6 155.6, 154.3, 150.9, 147.3, 106.5, 77.3, 40.44,329.6, 28.5,
28.2, 27.4, 26.4, 26.1 (2xC) ppm; HPLC (Method tA)5.59 min, [M+HT 380, [M+Na] 402,
[M+K]* 418; HRMS (TOF MS E): m/z calculated for ggH2oNsO4" M™: 379.2220, found
379.2229.

8-(5-Hydroxypentyl)-1,3,7-trimethyl-2,3,6,7-tetrahydr o-1H-purine-2,6-dione (4i)

From 8-(5-(hydroxymethyl)thiophen-2-yl)-1,3,7-trimethyl-2,3,6,7-tetrahydr o- 1H-purine-2,6-
dione (3i):

In a 15 mL Schlenk tube, heat dried under vacuund #oshed with N, 8-(5-
(hydroxymethyl)thiophen-2-yl)-1,3,7-trimethyl-2, 376tetrahydro-H-purine-2,6-dione i)
(35.7 mg, 0.116 mmol, 1.0 eq) was dissolved in TE@FmML). After degassing in three
vacuum-N cycles, Raney-Ni suspension in water (2 mL) wasddihd the Schlenk tube was
flushed with H in three vacuum-kicycles. The black suspension was stirred unddrdmh

an orsat balloon at rt for 1 d until TLC indicatiedl consumption of the starting materizil
The reaction mixture was filtrated through a padadite and rinsed with methanol (2x30 mL)
and dichloromethane (2x30 mL). After evaporationtled solvents under reduced pressure,
the crude product was purified by silica gel filiba (20 g silica gel, dichloromethane) to

yield the title compound as a colorless solid (X8@ 0.046 mmol, 40%).

From 8-(5-((benzyl oxy) methyl)thiophen-2-yl)-1,3,7-trimethyl-2,3,6,7-tetrahydro-1H-purine-

2,6-dione (3)):

In a 15 mL Schlenk tube, heat dried under vacuund #loshed with N, 8-(5-

((benzyloxy)methylhthiophen-2-yl)-1,3,7-trimethy|36,7-tetrahydro-i-purine-2,6-dione

(3)) (119 mg, 0.30 mmol, 1.0 eq) was dissolved in TEFML). After degassing in three
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vacuum-N cycles, Raney-Ni suspension in water (6 mL) wasddthd the Schlenk tube was
flushed with H in four vacuum-Hcycles. The black suspension was stirred unddrarh an
orsat balloon at rt for 3 d. Since HPLC indicatedomplete conversion, another 4 mL
agueous Raney-Ni suspension was added. After additfour vacuum-klicycles the black
suspension was stirred at rt for another day dalilconversion could be monitored. The
reaction mixture was filtrated through a pad ofteednd rinsed with methanol (4x25 mL) and
dichloromethane (1x30 mL). After evaporation of $wvents under reduced pressure, the
crude producti was purified by silica gel filtration (3 g silicaely dichloromethane) to yield
the title compound as a colorless solid (83 mg,00.8imol, 99%). R 0.31
(dichloromethane/acetone 9:1); mp 119-120 °C; IBafivmax 3456 (m), 2936 (m), 1694 (s),
1655 (s), 1541 (m), 1497 (w), 1460 (s), 1411 (M¥B5EL(w), 1282 (m), 1220 (m), 1049 (s),
1037 (m), 1007 (m), 978 (m), 761 (m), 746 (s)’criH NMR (300 MHz, CROD): § 3.90 (s,
3H, CHs-N), 3.56 (t,J =6.3 Hz, 2H, CHO0), 3.49 (s, 3H, CEIN), 3.30 (s, 3H, CktN), 2.80

(t, J =7.5 Hz, 2H, CHN), 1.85-1.71 (m, 2H, Ch, 1.64-1.40 (m, 4H, 2x CH ppm; °C
NMR (75 MHz, CROD): 6 156.7, 156.6, 153.3, 149.3, 108.6, 62.8, 33.44,320.2, 28.5,
28.3, 27.5, 26.8 ppm; HPLC (Method A} 3.57 min, [M+H] 281, [M+Na] 303, [M+K]"
319; HRMS (TOF MS E)): m/z calculated for GH,oN4O3" M™: 280.1535, found 280.1533.

1-Methyl-1H-1,3-benzodiazole (5d)

In a 15 mL Schlenk tube, heat dried under vacuuwh faushed with N, benzimidazole
(2.17 g, 9.91 mmol, 1.00 eq) was dissolved in dif= 4 mL). While stirring at 0 °C, sodium
hydride (60% dispersion) (608 mg, 15.21 mmol, 1€5§ was added carefully and the
suspension was allowed to warm up to rt within 3@.rmMgain at 0 °C, methyl iodide (0.90
mL, 14.39 mmol, 1.45 eq) was added dropwise. Adtering the white suspension at rt for 3
h TLC indicated complete conversion. The reactioxtune was poured into ice cold water in
one portion. The mixture was extracted with ethogtate (3x30 mL). The combined organic
layers were washed with brine (3x50 mL), dried oMesSO;, filtrated and then the solvent
was removed under reduced pressure. The crude qirdstl was purified by flash
chromatography (35 g silica gel, cyclohexane/etlegtate 3:1, 2:1, 1:1, then ethyl acetate) to
yield the title compound as a beige solid (1.1B.¢0 mmol, 85%). R0.09 (ethyl acetate);
mp 50 °C (lit.,* 57-60 °C);'H NMR (300 MHz, CDCY): & 7.89 (bs, 1H, Ar-H), 7.80 (dd,=
6.0, 1.8 Hz, 1H, Ar-H), 7.40 (dd,=6.3 Hz,J =2.1 Hz, 1H, Ar-H), 7.36-7.28 (m, 2H, 2x Ar-
H), 3.84 (s, 3H, Ck) ppm;**C NMR (75 MHz, CDCY): 5 143.6, 143.5, 134.5, 123.0, 122.2,
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120.3, 109.4, 31.1 ppm; GC-M% 5.50 min,m/z 132 (M’, 100%). NMR data are consistent
with the reported data.

tert-Butyl N-((5-(3,7-dimethyl-2,6-dioxo-2,3,6,7-tetrahydro-1H-purin-8-yl) thiophen-2-
yl)methyl)car bamate (6a)

In a 10 mL Schlenk tube, heat dried under vacuudh farshed with N, palladium acetate
(2.9 mg, 0.009 mmol, 0.03 eq), copper acetate mgirake (84.9 mg, 0.425 mmol, 1.54 eq),
CuCl (5.7 mg, 0.058 mmol, 0.21 eq) and theobron(&a (49.8 mg, 0.276 mmol, 1.00 eq)
were suspended in dry 1,4-dioxane (0.8 mL). Afeidiion of pyridine (23uL, 0.278 mmol,
1.01 eq) the blue suspension was degassed inthce@m-N cycles.tert-Butyl (thiophen-2-
ylmethyl)carbamatelf) (178.0 mg, 0.835 mmol, 3.02 eq) was added andethetion mixture
was stirred at 120 °C for 5 d until TLC and HPLOtol indicated no further conversion.
The suspension was filtrated through a pad of eedibd rinsed with dichloromethane
(1000 mL). After evaporation of the solvent theayresolid was dissolved in methanol (50
mL) from which the title compound precipitated apade yellow solid (71 mg, 0.181 mmol,
66%). R 0.27 (dichloromethane/acetone 4:1); mp 305 °C dagmwsition);*H NMR (300
MHz, CDCL): 8 7.76 (bs, 1H, NH), 7.42 (d,=3.9 Hz 1H, Ar-H), 7.03 (d]) =3.9 Hz 1H, Ar-
H), 4.99 (bs, 1H, NH), 4.52 (d,=5.4 Hz, 2H, CH), 4.15 (s, 3H, CkN), 3.56 (s, 3H, Ckt
N), 1.48 (s, 9H, 3xCH ppm;**C NMR (75 MHz, DMSO-g): § 155.6, 154.9, 150.8, 149.1,
147.9, 145.7, 129.0, 128.4, 126.0, 108.0, 78.2,7R.5, 28.5, 28.2 ppm; HPLC (Method A):
tr 5.36 min, [M+H] 392, [M+Na] 414, [M+K]" 430; HRMS (TOF MS LD): vz calculated
for Cy17H2Ns04S" [M+H] *: 392.1393, found 392.1423.

tert-Butyl N-((5-(1-methyl-1H-1,3-benzodiazol-2-yl)thiophen-2-yl)methyl) carbamate

(6d)

In a 10 mL Schlenk tube, heat dried under vacuurd #iashed with N, 1-methyl-
benzimidazole&d) (50.6 mg, 0.428 mmol, 1.00 eq), palladium acefat@ mg, 0.013 mmol,
0.03 eq), copper acetate monohydrate (130.0 m§L0némol, 1.52 eq) and CuCl (8.4 mg,
0.085 mmol, 0.20 eq) were suspended in dry 1,4atieX0.8 mL) and pyridine (34., 0.428
mmol, 1.00 eq). After stirring at rt for 10 mitert-butyl (thiophen-2-ylmethyl)carbamat#f)
(271.5 mg, 1.272 mmol, 2.99 eq) was added andltleeduspension was stirred at 120 °C for
5 d. As TLC and HPLC control indicated full conviers the reaction mixture was filtrated
through a pad of celite and rinsed with dichlordmaee (4x20 mL). After evaporation of the
solvent under reduced pressure, the crude prodastpwrified by flash chromatography (25 g
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silica gel, cyclohexane/ethyl acetate 4:1 up tyletlcetate/methanol 100:1) to yield the title
compound as a yellow solid (75.0 mg, 0.219 mmo¥%pIR 0.38 (cyclohexane/ethyl acetate
20:1); mp 125 °C*H NMR (300 MHz, CDCJ): & 7.80-7.75 (m, 1H, Ar-H), 7.44 (d,=3.6

Hz, 1H, Ar-H), 7.37-7.27 (m, 2H, 2x Ar-H), 7.02 @z=3.3 Hz, 1H, Ar-H), 6.96-6.92 (m, 1H,
Ar-H), 5.10 (bs, 1H, NH), 4.59 (d} =5.4 Hz, 2H, CH), 3.96 (s, 3H, CkIN), 1.47 (s, 9H,
'‘Bu) ppm;**C NMR (75 MHz, CDCJ): & 146.1, 144.0, 141.5, 136.3, 131.6, 128.8, 126.4,
126.4, 124.0, 121.0, 109.8, 79.0, 40.0, 31.8, 2fdh; HPLC (Method A): g 5.93 min,
[M+H]* 344, [M+Na] 366, [M+K]" 382; HRMS (TOF MS LD): nvz calculated for
Ci1gH2oN30,S" [M+H] *: 344.1433, found 344.1417.

tert-Butyl N-((5-(1,3-benzoxazol-2-yl)thiophen-2-yl)methyl)car bamate (6€)

In a 10 mL Schlenk tube, heat dried under vacuunh flushed with N, copper acetate
monohydrate (77.8 mg, 0.389 mmol, 1.51 eq), paliadacetate (1.5 mg, 0.006 mmol, 0.03
eq), benzoxazol&€) (29.5 mg, 0.258 mmol, 1.00 eq), CuCl (5.3 mg5@.onmol, 0.20 eq)
and dry pyridine (2LL, 0.257 mmol, 1.00 eq) were suspended in dry ig#athe (0.45 mL).
This suspension was stirred at rt for 10 min utetit-butyl (thiophen-2-ylmethyl)carbamate
(2f) (167 mg, 0.783 mmol, 3.02 eq) was added. The slhispension was stirred at 120 °C for
6 d until HPLC control indicated no further convers The reaction mixture was allowed to
cool down to rt. Subsequently, it was diluted with mL methanol, filtrated through a pad of
celite and rinsed with methanol (2x40 mL) and acigtibe (2x5 mL). After evaporation of the
solvents under reduced pressure, the green residsi@urified by flash chromatography (7 g
silica gel, cyclohexane/ethyl acetate 4:1) to yibld title compound as a pale yellow solid (5
mg, 0.015 mmol, 6%). £0.28 (cyclohexane/ethyl acetate 4:H;NMR (300 MHz, CDGJ):

6 7.78-7.70 (m, 2H, 2x Ar-H), 7.56-7.51 (m, 1H, A)-A.36-7.31 (m, 2H, 2x Ar-H), 7.02 (d,
J=3.6 Hz, 1H, Ar-H), 5.01 (bs, 1H, NH), 4.54 ®=5.7 Hz , CH-N), 1.48 (s, 9H!Bu) ppm;
¥C NMR (75 MHz, CDCJ): 5 158.1, 149.8, 149.7, 141.3 (2xC), 129.6, 126.8,1,2124.8,
124.4, 119.0, 110.2, 78.7, 39.5, 28.0 ppm; HPLCt(idé A): & 7.94 min, [M+H] 331,
[M+Na]* 353, [M+K]" 3609.

2-(5-(((tert-Butoxycar bonyl)amino)methyl)thiophen-2-yl)-4-phenylpyridine 1-oxide (6f)

In a 15 mL Schlenk tube, heat dried under vacuuch farshed with N, palladium acetate
(1.6 mg, 0.007 mmol, 0.03 eq), copper acetate mydrake (88.0 mg, 0.440 mmol, 1.50 eq)
and 4-phenylpyridine 1-oxid&f() (50.2 mg, 0.293 mmol, 1.00 eq) were suspendeiayiri,4-
dioxane (0.45 mL). After addition of pyridine (3d., 0.292 mmol, 1.00 eq) the green
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suspension was degassed in three vacugneytles. tert-Butyl (thiophen-2-ylmethyl)
carbamate If) (187.3 mg, 0.878 mmol, 3.00 eq) was added andehetion mixture was
stirred at 120 °C for 2 d until TLC and HPLC comtiedicated no further conversion. The
suspension was filtrated through a pad of celig mmsed with methanol (4x25 mL). After
evaporation of the solvent under reduced pressweegteen solid was purified by flash
chromatography (25 g silica gel, cyclohexane/ethgtate 3:1 up to ethyl acetate, then
methanol) to yield the title compound as a browids®8 mg, 0.152 mmol, 51%).:®.67
(ethyl acetate)'H NMR (300 MHz, CROD): 4 8.38 (bs, 2H, 2xAr-H), 8.10 (d}, =3.9 Hz,
1H, Ar-H), 7.84-7.70 (m, 3H, 3x Ar-H), 7.60-7.40 (dH, 4x Ar-H), 7.13 (dJ =3.9 Hz, 1H,
Ar-H), 4.47 (s, 2H, ChN), 1.47 (s, 9H!Bu) ppm;*C NMR (75 MHz, CDCY)): & 156.3,
150.8, 144.6, 142.7, 140.7, 140.6, 137.6, 130.€)2%30.5 (2xC), 128.1, 128.0 (2xC), 127.9,
125.8, 80.6, 40.2, 28.9 ppm; HPLC (Method A):6t95 min, [M+H] 383, [M+Na] 405,
[M+K] * 421.

tert-Butyl N-(5-(3,7-dimethyl-2,6-dioxo-2,3,6,7-tetr anydr o-1H-purin-8-yl)pentyl)

carbamate (7a)

In a 50 mL Schlenk tube, heat dried under vacuudnflaasshed with N, tert-butyl N-((5-(3,7-
dimethyl-2,6-dioxo-2,3,6,7-tetrahydrd41purin-8-yl)thiophen-2-yl)methyl)carbamate (6a)
(105 mg, 0.268 mmol, 1.00 eq) was suspended in (BHRL). After degassing of the reaction
mixture in three vacuum-N\cycles, aqueous Raney-Ni suspension (8 mL) wasdadd four
vacuum-h cycles the mixture was flushed with.Hfterwards, the mixture was stirred at rt
for 24 h under KHfrom an orsat balloon untPLC indicated complete conversion. The
mixture was filtrated through a pad of celite andsed with methanol (120 mL) and
dichloromethane (30 mL). The produga was concentrated under reduced pressure and
lyophilized to dryness to yield the title compouasl a colorless solid (55 mg, 0.151 mmol,
56%). R 0.53 (dichloromethane/acetone 4:1); mp 156-158IRGneat):vmax 3420 (w), 2971
(w), 1685 (s), 1550 (w), 1511 (m), 1441 (s), 148% 1406 (s), 1365 (m), 1161 (s), 751 (m),
621 (m) cm’; *H NMR (300 MHz, DMSO-g): 3 10.98 (bs, 1H, NH), 6.78 (bs, 1H, NH), 3.80
(s, 3H, CH-N), 3.31 (s, 3H, CktN), 2.90 (g,J =6.0 Hz, 2H, CHN), 2.70 (t,J =7.5 Hz, 2H,
CH,-C(sf)), 1.70-1.50 (m, 4H, 2x CH 1.45-1.37 (m, 2H, Ch), 1.36 (s, 9H'Bu) ppm;**C
NMR (75 MHz, DMSO-d@): 4 155.6, 155.3, 154.0, 148.9, 106.9, 77.3, 37.8,328.9, 28.4,
28.2, 26.4, 25.8, 25.8 ppm; HPLC (Method A):%.00 min, [M+H] 366, [M+Na] 388,
[M+K] " 404; HRMS (EI): m/z calculated for GH,7NsO4" [M]": 365.2063, found 365.2065.
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5-(83,7-Dimethyl-2,6-dioxo-2,3,6,7-tetrahydr o-1H-purin-8-yl)pentan-1-aminium

trifluor oacetate (8a)

A 25 mL round-bottom flask with magnetic stirringrwas charged wittert-butyl N-(5-(3,7-
dimethyl-2,6-dioxo-2,3,6,7-tetrahydrd4ipurin-8-yl)pentyl) carbamate 74) (11.0 mg,
0.030 mmol, 1 eq). After addition of TFA (15Q, 1.505 mmol, 50 eq), the yellow solution
was stirred at rt for 1 h. When TLC and HPLC intkchcomplete conversion, the prodBat
was concentrated undepilow and dried under high vacuum to yield theettompound as a
colorless solid (11.4 mg, 0.030 mmol, quantitatip 149-150 °C; IR (neatymax 2360 (W),
1373 (s), 1431 (w), 1177 (s), 1128 (s), 839 (m)) 88), 723 (m), 677 (w), 638 (w), 617 (w)
cm’; *H NMR (300 MHz, CROD): & 3.90 (s, 3H, CktN), 3.46 (s, 3H, CEN), 2.95 (t,J
=7.5 Hz, 2H, CHN), 2.82 (t,J =7.5 Hz, 2H, CH-C(sff)), 1.90-1.65 (m, 4H, 2x Ci, 1.55-
1.45 (m, 2H, CH) ppm;**C NMR (75 MHz, CROD): 5 161.2, 156.5, 153.2, 151.0, 115.6,
109.1, 40.7, 32.4, 29.3, 28.4, 27.9, 27.1, 27.1;p9RLC (Method A): & 2.25 min, [M+H]
266, [M+Na] 288, [M+K]" 304; HRMS (TOF MS LD): m/z calculated for &H2oN50,"
[M+H]": 266.1617, found 266.1610.
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'H and **C NMR spectra
1,3,7-Trimethyl-8-(5-nitrothiophen-2-yl)H-purine-2,6(8,7H)-dione3c
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Tert-butyl ((5-(1,3,7-trimethyl-2,6-dioxo-2,3,6,7-telngdro-1H-purin-8-yl)thiophen-2-yl)
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Benzyl ((5-(1,3,7-trimethyl-2,6-dioxo-2,3,6,7-tdtsalro-H-purin-8-yl)thiophen-2-yl)
methyl)carbamate3())
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8-(5-(Hydroxymethyl)thiophen-2-yl)-1,3,7-trimethgl3,6,7-tetrahydroH-purine-2,6-dione
(30)
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8-(5-((Benzyloxy)methylthiophen-2-yl)-1,3,7-trintgti-2, 3,6, 7-tetrahydroH-purine-2,6-
dione @j)
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1,3,7-Trimethyl-8-(5-methylthiophen-2-yl)-2,3,6 @ttahydro-H-purine-2,6-dione4a)

7.240

— 3.889

— 3.546
—3.372

—1.724

pan Tz@
AON 8588
033 333
NN

Y | \
N N
J J
T T T T T T T T T T T T T T T T T T T T T
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 25 2.0 15 1.0 05 0.0
f1 (ppm)
on o ® B
B8 R 8 ot ANTabLy o ~
BR& 5 < apsS ARTBLY 2 X
R ~ o R peaoiha w -
A5E @ s I & P SN <
CE R S R AmA&RR d &
SET =S|
]
|
|
|
|
| |
. ‘ “
N - L ” - - N
. N WAy W
T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 0 80 70 60 50 40 30 20 10 0

100
f1 (ppm)

1~ 70000

[~ 65000

[~ 60000

[~ 55000

[~ 50000

[~45000

[~40000

[~ 35000

[~ 30000

[~ 25000

[~ 20000

[~ 15000

[~ 10000

1~ 5000

[~-5000

1~46000

[~44000

[~42000

[~40000

[~ 38000

[~ 36000

[~ 34000

[~ 32000

[~ 30000

[~ 28000

[~ 26000

[~ 24000

[~ 22000

[~20000

[~ 18000

[~ 16000

[~ 14000

[~ 12000

[~ 10000

1~ 8000

1~ 6000

[~4000

1~2000

S24



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2012

5-(1,3,7-Trimethyl-2,6-dioxo-2,3,6,7-tetrahydrétpurin-8-yl)pentan-1-aminium formate
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Tert-butyl N-(5-(1,3,7-trimethyl-2,6-dioxo-2,3,6,7-tetrahydrétpurin-8-yl)pentyl)
carbamate4f)
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8-(5-Hydroxypentyl)-1,3,7-trimethyl-2,3,6,7-tetratrg-1H-purine-2,6-dione4i)
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Tert-butyl N-((5-(3,7-dimethyl-2,6-dioxo-2,3,6,7-tetrahydrétpurin-8-yl)thiophen-2-
yl)methyl)carbamate6g)
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Tert-butyl N-((5-(1-methyl-H-1,3-benzodiazol-2-yl)thiophen-2-yl)methyl)carbamd)
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Tert-butyl N-((5-(1,3-benzoxazol-2-yl)thiophen-2-yl)methyl)carbate 6e)
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2-(5-((tert-Butoxycarbonyl)amino)methyl)thiophen-2-yl)-4-phémyridine 1-oxide €f)
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Tert-butyl N-(5-(3,7-dimethyl-2,6-dioxo-2,3,6,7-tetrahydrétpurin-8-yl) pentyl) carbamate
(72)
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5-(3,7-Dimethyl-2,6-dioxo-2,3,6,7-tetrahydré+dpurin-8-yl)pentan-1-aminium
trifluoroacetate §a)
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