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General materials and methods

'H and 3C NMR spectra were recorded on Bruker AVANCE Il 300 spectrometer
(300.13 and 75.48 MHz, respectively) in CDCls. Chemical shifts were reported in parts
per million (ppm), and the residual solvent peak was used as an internal reference: *H
(CDClz 6=7.25 ppm), 3C (CDCIlz 6=77.00 ppm). Multiplicity was indicated as follows: s
(singlet), d (doublet), t (triplet), g (quartet), sept (septet), m (multiplet).

High resolution mass spectra (HR-MS) were measured on a Bruker micrOTOF Il
instrument using electrospray ionization (ESI). The measurements were performed in a
positive ion mode (interface capillary voltage - 4500 V); mass range from m/z 50 to m/z
3000 Da; external calibration with Electrospray Calibrant Solution (Fluka). A syringe
injection was used for all acetonitrile solutions (flow rate 3 pL/min). Nitrogen was
applied as a dry gas; interface temperature was set at 180 °C.

The TLC analysis was carried out on standard silica gel chromatography plates
(DC-Fertigfolien ALUGRAMR Xtra SIL G/UV2s4). Column chromatography was
performed using silica gel (0.060-0.200 mm, 60 A, CAS 7631-86-9, Acros).

Acetic acid, KSCN, NH4SCN, CH3CN, CH3OH, THF, DMSO, petroleum ether (PE,
40/70), ethyl acetate (EA), p-TsOH-H20 were purchased from commercial sources and
was used as is.

Starting a-substituted barbituric acids 1 were prepared accordingly literature

procedures.!
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Calculation of the amount of electric current
Q=1-t

Q — amount of passed electric current, C (Coulomb)
| — electric current, A

t — time, sec

Q=1-t=0.32-15-60=288C

N2
F-n,

N — number of electrons generated in the cell per 1 molecule of a-substituted barbituric
acid, F/mol

Q — amount of passed electric current, C (Coulomb)
F — Faraday constant, F = 96485 C-mol™

" amount of a-substituted barbituric acid, mol

N = 288 / (96485 - 0.001) = 2.98 F/mol = 3.0 F/mol.
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The reaction setup

S4

Figure S1. Glassy carbon anode (4.5
cm?) and platinum plate cathode (4.5

cm?)

Figure S2. Undivided electrochemical
cell equipped with glassy carbon anode
(4.5 cm?) and platinum plate cathode
(45 cm?) and connected to a DC
regulated power supply with the reaction
mixture  during electrolysis  under

constant current conditions.

Figure S3. Undivided electrochemical
cell equipped with glassy carbon anode
(4.5 cm?) and platinum plate cathode
(4.5 cm?) with the reaction mixture at the
beginning of the reaction.
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Figure S4. Undivided electrochemical
cell equipped with glassy carbon anode
(4.5 cm?) and platinum plate cathode
(4.5 cm?) with the reaction mixture at the

end of the reaction.



Table S1. Detailed optimization of the reaction conditions.?

o) B o]
~ JI\ seny 1 ~ )%N
N Ph N Ph
O&‘xl\lj o CCE PN

undivided cell ~ © ’T‘ o
1a 2a
Electrolyte _ Electricity
Entry | (molar ratio: mol | Solvent | T, °C Janode, passed, | Yield 2a, %"
mA/cm?
per mol 1a) F/mol la

1 | NH4SCN(2eq) | CHsOH | 50 9 3 10
2 NH4SCN (2 eq.) THF 50 9 3 6
3 NH4SCN (2 eq.) DMSO 50 9 3 trace
4 NH4SCN (2 eq) | CHsCN | 50 9 3 42
5 KSCN (2eg) | CHsCN | 50 9 3 5
6° | NH4SCN(2eq) | CHCN | 50 9 3 39
7 | NHsSCN(2eq) | CHsCN | 50 9 2 38
8 | NH4SCN(2eq) | CHCN | 50 9 4 41
9 | NH4SCN(2eq) | CH:CN | 50 - 0 0
10 NH4SCN (2 eq.) CHsCN | 20-25 9 3 53
11 | NH4sSCN (2 eq.) | CHsCN | 20-25 18 3 60
12 | NH4SCN (2 eq.) | CHsCN | 20-25 27 3 46
13 NH4SCN (2 eq.) CHsCN | 20-25 36 3 57
14 NH4SCN (2 eq.) CH3CN | 20-25 44 3 58
15 NH4SCN (2 eq.) CHs3CN | 20-25 53 3 73
16 | NH4sSCN (2 eq.) | CHsCN | 20-25 62 3 83
17 | NH4SCN (2 eq.) | CHsCN | 20-25 71 3 76
18 NH4SCN (4 eq.) CH3CN | 20-25 71 3 80
19¢ | NH4SCN (4 eq.) | CHsCN | 20-25 9 3 87
209 | NH4SCN (4eq.) | CHsCN | 20-25 18 3 68
219 | NH4SCN (4 eq.) | CHsCN | 20-25 27 3 71
224 | NH4SCN (4 eq.) | CHsCN | 20-25 36 3 78
239 | NH4SCN (4 eq.) | CHsCN | 20-25 44 3 79
244 NH4SCN (4 eq.) CHsCN | 20-25 53 3 83
259 | NH4SCN (4 eq.) | CHsCN | 20-25 62 3 86
269 | NH4SCN (4 eq.) | CHsCN | 20-25 71 3 95
27¢ | NH4SCN (4 eq.) | CHsCN | 20-25 71 3 71
287 | NHaSCN (4 eq.) | CHsCN | 20-25 71 3 66
299 NH4SCN (4 eq.) CHsCN | 20-25 71 3 24
30" | NH4SCN (4eq.) | CHsCN | 20-25 71 3 75

a Reaction conditions: undivided cell, platinum plate cathode (4.5 cm?) and glassy
carbon anode (4.5 cm?), constant current = 40-320 MA (janode = 9-71 mA/cm?), 1a (1.0
mmol, 246.3 mg), supporting electrolyte (2.0-4.0 eq., 2.0-4.0 mmol), solvent (15.0 mL),

20-50 °C, air atmosphere. P Isolated yields. ¢ Platinum plate (4.5 cm?) anode and
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cathode. 9 Added AcOH (4.0 eq., 4.0 mmol, 240 mg). ¢ Added AcOH (4.0 eqg., 4.0 mmol,
240 mg), Glassy carbon anode and cathode. f Added HCOOH (4.0 eq., 4.0 mmol, 184
mg). 9 Added p-TsOH-H20 (4.0 eq., 4 mmol, 760 mg). " Added AcOH (4.0 eq., 4.0
mmol, 240 mg), glassy carbon anode and steel cathode.

Experimental Procedures for Table 1. Optimization of the reaction conditions.
Experimental Procedure for Table 1, entries 1-2, 4.

An undivided cell was equipped with a glassy carbon anode (4.5 cm?) and a platinum
plate cathode (4.5 cm?) and connected to a DC regulated power supply. The solution of
a-benzyl barbituric acid 1a (1.0 mmol, 246.3 mg) and NH4SCN (2 eq., 2.0 mmol, 152.2
mgq) in the solvent (CH3OH, THF or CH3CN) (15 mL) was electrolyzed using constant
current conditions | = 40 MA (janode = 9 MA/cm?) at 50 °C under magnetic stirring (3
F/mol, 120 min). The reaction mixture was concentrated under reduced pressure using
a rotary evaporator (15-20 mmHg), (bath temperature, ca. 20-25 °C). Product 2a was
isolated by chromatography on SiO2 (PE:EtOAc = 5:1).

Experimental Procedure for Table 1, entry 3.

An undivided cell was equipped with a glassy carbon anode (4.5 cm?) and a platinum
plate cathode (4.5 cm?) and connected to a DC regulated power supply. The solution of
a-benzyl barbituric acid 1a (1.0 mmol, 246.3 mg) and NH4SCN (2 eq., 2.0 mmol, 152.2
mg) in DMSO (15 mL) was electrolyzed using constant current conditions | = 40 mA
(janode = 9 MA/cm?) at 50 °C under magnetic stirring (3 F/mol, 120 min). After that time,
CH2Cl2 (30 mL) was added. The mixture was washed with brine (2 x 10 mL), dried over
MgSOsa, filtered, and concentrated under reduced pressure using a rotary evaporator
(15-20 mmHg) (bath temperature, ca. 20-25 °C). Product 2a was isolated by
chromatography on SiO2 (PE:EtOAc = 5:1).

Experimental Procedure for Table 1, entry 5.

An undivided cell was equipped with a glassy carbon anode (4.5 cm?) and a platinum
plate cathode (4.5 cm?) and connected to a DC regulated power supply. The solution of
a-benzyl barbituric acid 1a (1.0 mmol, 246.3 mg) and NH4SCN (2 eq., 2.0 mmol, 152.2
mg) in CH3CN (15 mL) was stirred for 15 minutes at 50 °C. The reaction mixture was
concentrated under reduced pressure using a rotary evaporator (15-20 mmHg), (bath
temperature, ca. 20-25 °C). Product 2a was not detected.

Experimental Procedure for Table 1, entries 6-8.

An undivided cell was equipped with a glassy carbon anode (4.5 cm?) and a platinum

plate cathode (4.5 cm?) and connected to a DC regulated power supply. The solution of
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a-benzyl barbituric acid 1a (1.0 mmol, 246.3 mg) and NH4SCN (2 eq., 2.0 mmol, 152.2
mg) in CH3CN (15 mL) was electrolyzed using constant current conditions | = 40-320
MA (janode = 9-71 mA/cm?) at 20-25 °C under magnetic stirring (3 F/mol, 15-120 min).
The reaction mixture was concentrated under reduced pressure using a rotary
evaporator (15-20 mmHg), (bath temperature, ca. 20-25 °C). Product 2a was isolated by
chromatography on SiO2 (PE:EtOAc = 5:1).
Experimental Procedure for Table 1, entry 9.
An undivided cell was equipped with a glassy carbon anode (4.5 cm?) and a platinum
plate cathode (4.5 cm?) and connected to a DC regulated power supply. The solution of
a-benzyl barbituric acid 1a (1.0 mmol, 246.3 mg) and NH4SCN (4 eq., 4.0 mmol, 304.4
mg) in CH3CN (15 mL) was electrolyzed using constant current conditions | = 320 mA
(janode = 71 mA/cm?) at 20-25 °C under magnetic stirring (3 F/mol, 15 min). The reaction
mixture was concentrated under reduced pressure using a rotary evaporator (15-20
mmHg), (bath temperature, ca. 20-25 °C). Product 2a was isolated by chromatography
on SiO2 (PE:EtOAc = 5:1).
Experimental Procedure for Table 1, entries 10-11.
An undivided cell was equipped with a glassy carbon anode (4.5 cm?) and a platinum
plate cathode (4.5 cm?) and connected to a DC regulated power supply. The solution of
a-benzyl barbituric acid 1a (1.0 mmol, 246.3 mg), NH4SCN (4 eq., 4.0 mmol, 304.4 mg)
and acetic acid (4.0 mmol, 240 mg) in CHsCN (15 mL) was electrolyzed using constant
current conditions | = 40 or 320 MA (janode = 9 or 71 mA/cm?) at 20-25 °C under
magnetic stirring (3 F/mol, 15 or 120 min). The combined organic phases were
concentrated under reduced pressure using a rotary evaporator (15-20 mmHg), (bath
temperature, ca. 20-25 °C). Product 2a was isolated by chromatography on SiO:2
(PE:EtOAC = 5:1).
Experimental Procedure for Table 1, entries 12-13.
An undivided cell was equipped with a glassy carbon anode (4.5 cm?) and a platinum
plate cathode (4.5 cm?) and connected to a DC regulated power supply. The solution of
a-benzyl barbituric acid 1a (1.0 mmol, 246.3 mg), NH4SCN (4 eq., 4.0 mmol, 304.4 mgQ)
and HCOOH (4.0 mmol, 184 mg) (entry 12) or p-TsOH-H20 (4.0 mmol, 760 mg) (entry
13) in CH3CN (15 mL) was electrolyzed using constant current conditions | = 320 mA
(janode = 71 mA/cm?) at 20-25 °C under magnetic stirring (3 F/mol, 15 min). The
combined organic phases were concentrated under reduced pressure using a rotary
evaporator (15-20 mmHg), (bath temperature, ca. 20-25 °C). Product 2a was isolated by
chromatography on SiO2 (PE:EtOAc = 5:1).
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Experimental Procedure for Table 1, entries 14-16.

An undivided cell was equipped with a glassy carbon anode (4.5 cm?) and cathode (4.5
cm?) (entry 14) or glassy carbon anode (4.5 cm?) and stainless steel cathode (4.5 cm?)
(entry 15) or platinum anode (4.5 cm?) and cathode (4.5 cm?) (entry 16) and connected
to a DC regulated power supply. The solution of a-benzyl barbituric acid 1a (1.0 mmol,
246.3 mg), NH4SCN (4 eq., 4.0 mmol, 304.4 mg) and acetic acid (4.0 mmol, 240 mg) in
CH3CN (15 mL) was electrolyzed using constant current conditions | = 320 mA (janode =
71 mA/cm?) at 20-25 °C under magnetic stirring (3 F/mol, 15 min). The combined
organic phases were concentrated under reduced pressure using a rotary evaporator
(15-20 mmHg), (bath temperature, ca. 20-25 °C). Product 2a was isolated by
chromatography on SiO2 (PE:EtOAc = 5:1).

Experimental Procedure for Table 1, entries 17-18.

An undivided cell was equipped with a glassy carbon anode (4.5 cm?) and a platinum
plate cathode (4.5 cm?) and connected to a DC regulated power supply. The solution of
a-benzyl barbituric acid 1a (1.0 mmol, 246.3 mg), KSCN (4 eq., 4.0 mmol, 388.7 mQ)
(entry 17) or NaSCN (4 eq., 4.0 mmol, 324.3 mg) (entry 18) and acetic acid (4.0 mmol,
240 mg) in CHsCN (15 mL) was electrolyzed using constant current conditions | = 320
MA (janode = 71 mA/cm?) at 20-25 °C under magnetic stirring (3 F/mol, 15 min). The
combined organic phases were concentrated under reduced pressure using a rotary
evaporator (15-20 mmHg), (bath temperature, ca. 20-25 °C). Product 2a was isolated by
chromatography on SiO2 (PE:EtOAc = 5:1).

Experimental Procedures for Scheme 3.

The influence of the current density on 2avyield (top).

An undivided cell was equipped with a glassy carbon anode (4.5 cm?) and a platinum
plate cathode (4.5 cm?) and connected to a DC regulated power supply. The solution of
a-benzyl barbituric acid 1a (1.0 mmol, 246.3 mg), NH4SCN (4 eq., 4 mmol, 304.4 mg)
and acetic acid (4.0 mmol, 240 mg) in CH3CN (15 mL) was electrolyzed using constant
current conditions | = 22-900 MA (janode = 5-200 mA/cm?) at 20-25 °C under magnetic
stirring (3 F/mol, 5-214 min). The reaction mixture was concentrated under reduced
pressure using a rotary evaporator (15-20 mmHg), (bath temperature, ca. 20-25 °C).
Product 2a was isolated by chromatography on SiO2 (PE:EtOAc).

The recovery of 2a (bottom).

An undivided cell was equipped with a glassy carbon anode (4.5 cm?) and a platinum

plate cathode (4.5 cm?) and connected to a DC regulated power supply. The solution of
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compound 2a (1.0 mmol, 303.3 mg), NH4SCN (4 eq., 4.0 mmol, 304.4 mg) or n-
BusNCIO4 (1 eq., 1 mmol, 341.9 mg) in CH3CN (15 mL) was electrolyzed using constant
current conditions | = 45-675 MA (janode = 10-150 mA/cm?) at 20-25 °C under magnetic
stirring (3 F/mol, 7-107 min). The reaction mixture was concentrated under reduced
pressure using a rotary evaporator (15-20 mmHg), (bath temperature, ca. 20-25 °C).

Compound 2a was isolated by chromatography on SiO2 (PE:EtOAc).

Experimental Procedure for Scheme 4.

Electrochemical synthesis of a-thiocyanobarbiturates 2a-u from different a-
substituted barbituric acids la-u.

An undivided cell was equipped with a glassy carbon anode (4.5 cm?) and a platinum
plate cathode (4.5 cm?) and connected to a DC regulated power supply. The solution of
a-substituted barbituric acids la-u (1.0 mmol, 156.1-315.1 mg), NH4SCN (4 eq., 4.0
mmol, 304.4 mg) and acetic acid (4.0 mmol, 240 mg) in CHsCN (15 mL) was
electrolyzed using constant current conditions | = 320 MA (janode = 71 mA/cm?) at 20-25
°C under magnetic stirring (3 F/mol, 15 min). The reaction mixture was concentrated
under reduced pressure using a rotary evaporator (15-20 mmHg), (bath temperature,
ca. 20-25 °C). Products 2a-u were isolated by chromatography on SiO2 (PE:EtOAC).

5-Benzyl-1,3-dimethyl-5-thiocyanatopyrimidine-2,4,6(1H,3H,5H)-trione, 2a
A0

N
o)\rr 0
Yield was 80% (0.80 mmol, 242.4 mg). Yellow solid (mp = 80-81 °C). Rf = 0.37
(PE:EtOAC =5:1);
'H NMR (300.13 MHz, CDCl3) & 7.29-7.24 (m, 3H), 7.08-7.06 (m, 2H), 3.64 (s, 2H), 3.21
(s, 6H);
13C NMR (75.48 MHz, CDCI3s) & 165.44, 148.85, 132.08, 129.66, 129.07, 128.97,
107.81, 59.75, 43.66, 29.34;

HRMS (ESI-TOF) m/z [M + Na]*: Calcd for [C14H13N3O3SNa]*: 326.0570. Found:
326.0568.

5-(4-1sopropylbenzyl)-1,3-dimethyl-5-thiocyanatopyrimidine-2,4,6(1H,3H,5H)-
trione, 2b
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0]
SCN

N

A

0~ N° O

I
Yield was 70% (0.70 mmol, 202.5 mg). Yellow oil. Rt = 0.45 (PE:EtOAc = 5:1);
'H NMR (300.13 MHz, CDCl3) & 7.11 (d, J = 8.1 Hz, 2H), 6.96 (d, J = 8.3 Hz, 2H), 3.59
(s, 2H), 3.20 (s, 6H), 2.84 (sept, J = 6.7 Hz, 1H), 1.19 (d, J = 7.0 Hz, 6H);
B3C NMR (75.48 MHz, CDCls) & 165.59, 149.88, 148.98, 129.69, 129.34, 127.14,
107.97, 59.87, 43.39, 33.84, 29.42, 23.89;
HRMS (ESI-TOF) m/z [M + Na]*": Calcd for [Ci7H19N3NaOs3S]*: 368.1039. Found:
368.1040.

5-(4-Methoxybenzyl)-1,3-dimethyl-5-thiocyanatopyrimidine-2,4,6(1H,3H,5H)-trione,
2

2C

Q sen OMe
\NW
o)\ril o
Yield was 40% (0.40 mmol, 134.7 mg). Yellow solid (mp = 108-109 °C). Rf = 0.62
(PE:EtOAC = 2:1);
'H NMR (300.13 MHz, CDCIz) & 6.98 (d, J = 8.8 Hz, 2H), 6.76 (d, J = 8.8 Hz, 2H), 3.76
(s, 3H), 3.57 (s, 2H), 3.22 (s, 6H);
13C NMR (75.48 MHz, CDCl3s) & 165.63, 159.94, 149.00, 131.01, 123.92, 114.46,
107.90, 59.52, 55.34, 42.78, 29.45;

HRMS (ESI-TOF) m/z [M + Na]*: Calcd for [CisH1isN3sNaOaS]*: 356.0675. Found:
356.0678.

5-(4-Chlorobenzyl)-1,3-dimethyl-5-thiocyanatopyrimidine-2,4,6(1H,3H,5H)-trione,

2d
7 sen Cl
Y
o)\r? o
Yield was 74% (0.74 mmol, 249.1 mg). Yellow solid (mp = 78-79 °C). Rs = 0.67
(PE:EtOAC = 2:1);
'H NMR (300.13 MHz, CDCl3) & 7.24 (d, J = 8.4 Hz, 2H), 7.04 (d, J = 8.4 Hz, 2H), 3.62

(s, 2H), 3.25 (s, 6H);
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13C NMR (75.48 MHz, CDCIl3) & 165.21, 148.88, 135.12, 131.45, 130.78, 129.39,
107.41, 58.54, 41.61, 29.57;

HRMS (ESI-TOF) m/z [M + Na]*: Calcd for [C14H12CIN3NaOsS]*: 360.0180. Found:
360.0175.

5-(2,4-Dichlorobenzyl)-1,3-dimethyl-5-thiocyanatopyrimidine-2,4,6(1H,3H,5H)-

trione, 2e

R @@/m

N
o)\wl 0 |
Yield was 56% (0.56 mmol, 207.4 mg). White solid (mp = 146-147 °C). Ry = 0.22
(PE:EtOAcC = 5:1);
'H NMR (300.13 MHz, CDClI3) 8 7.39 (d, J = 2.1 Hz, 1H), 7.21 (dd, J = 8.3, 2.1 Hz, 1H),
7.08 (d, J = 8.3 Hz, 1H), 3.81 (s, 2H), 3.24 (s, 6H);
13C NMR (75.48 MHz, CDCls) & 165.02, 149.05, 135.90, 135.63, 132.39, 130.19,
128.76, 127.71, 108.31, 61.16, 41.05, 29.89;

HRMS (ESI-TOF) m/z [M + Na]*: Calcd for [C14H11Cl2N3NaOsS]*: 395.9761. Found:
395.9759.

5-(4-Fluorobenzyl)-1,3-dimethyl-5-thiocyanatopyrimidine-2,4,6(1H,3H,5H)-trione, 2f
A0

N
O)\l\ll 0
Yield was 85% (0.85 mmol, 274.7 mg). Yellow solid (mp = 89-90 °C). Rs = 0.17
(PE:EtOAC = 5:1);
'H NMR (300.13 MHz, CDClz) & 7.10-7.05 (m, 2H), 6.98-6.93 (m, 2H), 3.62 (s, 2H), 3.25
(s, 6H);
13C NMR (75.48 MHz, CDClz) 8 165.35, 162.91 (d, J = 249.1 Hz), 148.90, 131.83 (d, J =
8.2 Hz), 128.09 (d, J = 3.5 Hz), 116.24 (d, J = 21.3 Hz), 107.55, 58.90, 41.87, 29.54;

HRMS (ESI-TOF) m/z [M + Na]*: Calcd for [C14H12FN3NaOsS]*: 344.0476. Found:
344.0489.

1,3-Dimethyl-5-(2-nitrobenzyl)-5-thiocyanatopyrimidine-2,4,6(1H,3H,5H)-trione, 29
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A0
N

o)\rlu 0 O,N

Yield was 45% (0.45 mmol, 155.7 mg). Yellow solid (mp = 142-143 °C). Rf = 0.39

(PE:EtOAC = 2:1);

'H NMR (300.13 MHz, CDCIs) 8 8.01 (dd, J = 7.7, 1.6 Hz, 1H), 7.63 (td, J = 7.7, 1.6 Hz,

1H), 7.54 (td, J = 7.7, 1.6 Hz, 1H), 7.42 (dd, J = 7.7, 1.6 Hz, 1H), 4.08 (s, 2H), 3.29 (s,

6H);

13C NMR (75.48 MHz, CDCIs) & 165.08, 149.51, 149.10, 133.64, 133.13, 130.15,

127.45, 125.92, 107.90, 59.59, 38.79, 29.86;

HRMS (ESI-TOF) m/z [M + K]*: Calcd for [C14H12N4KOsS]*: 387.0160. Found: 387.0158.

5-(4-Hydroxybenzyl)-1,3-dimethyl-5-thiocyanatopyrimidine-2,4,6(1H,3H,5H)-trione,

2h

N
O%\ITI o]
Yield was 83% (0.83 mmol, 265.1 mg). Yellow solid (mp = 155-156 °C). Rf = 0.31
(PE:EtOAC = 2:1);
'H NMR (300.13 MHz, DMSO-ds) & 9.58 (s br., 1H), 6.79 (d, J = 8.6 Hz, 2H), 6.67 (d, J
= 8.6 Hz, 2H), 3.45 (s, 2H), 3.01 (s, 6H);
13C NMR (75.48 MHz, DMSO-ds) d 166.28, 157.54, 149.28, 130.58, 121.98, 115.39,
110.40, 61.50, 45.64, 28.86;

HRMS (ESI-TOF) m/z [M + Na]*: Calcd for [Ci4aH13N3NaOaS]*: 342.0519. Found:
342.0512.

1,3-Dimethyl-5-(naphthalen-1-ylmethyl)-5-thiocyanatopyrimidine-2,4,6(1H,3H,5H)-
trione, 2i
0

“ SCN
oél\rxll 0 0

Yield was 67% (0.67 mmol, 235.5 mg). Yellow solid (mp = 152-153 °C). Rf = 0.24
(PE:EtOAcC = 5:1);
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1H NMR (300.13 MHz, CDCls) & 7.85-7.77 (m, 3H), 7.55-7.45 (m, 2H), 7.36-7.30 (m,
1H), 7.17-7.15 (m, 1H), 4.11 (s, 2H), 2.78 (s, 6H);

13C NMR (75.48 MHz, CDCls) & 165.62, 148.41, 133.62, 131.22, 129.97, 129.08,
128.37, 127.95, 126.95, 126.32, 124.77, 122.78, 108.73, 62.54, 42.52, 29.12;

HRMS (ESI-TOF) m/z [M + Na]*": Calcd for [CisH1sN3NaOs3S]*: 376.0726. Found:
376.0717.

5-Hexyl-1,3-dimethyl-5-thiocyanatopyrimidine-2,4,6(1H,3H,5H)-trione, 2|

- 2 son

o) r? 0

Yield was 87% (0.87 mmol, 258.6 mg). Colorless oil. Rf = 0.29 (PE:EtOAc = 5:1);

IH NMR (300.13 MHz, CDCls) & 3.40 (s, 6H), 2.32-2.26 (m, 2H), 1.33-1.12 (m, 8H), 0.85
(t, J = 6.8 Hz, 3H);

13C NMR (75.48 MHz, CDCIs) d 165.74, 149.53, 107.61, 57.45, 35.86, 31.22, 29.70,
28.94, 25.65, 22.45, 14.02;

HRMS (ESI-TOF) m/z [M + Na]*: Calcd for [CisH19N3sNaOsS]*: 320.1039. Found:
320.1031.

5-(Furan-2-ylmethyl)-1,3-dimethyl-5-thiocyanatopyrimidine-2,4,6(1H,3H,5H)-trione,
2k

o)
SCN O
\

N N

O)\lil 0

Yield was 69% (0.69 mmol, 201.8 mg). Yellow oil. Rf = 0.25 (PE:EtOAc = 5:1);

'H NMR (300.13 MHz, CDCI3) & 7.28 (dd, J = 1.9, 0.9 Hz, 1H), 6.29 (dd, J = 3.3, 1.9 Hz,
1H), 6.16 (dd, J = 3.3, 0.9 Hz, 1H), 3.73 (s, 2H), 3.31 (s, 6H);

13C NMR (75.48 MHz, CDCls) & 165.11, 149.22, 146.59, 143.39, 111.05, 110.31,
107.39, 57.07, 36.04, 29.63;

HRMS (ESI-TOF) m/z [M + Na]*: Calcd for [Ci2H11N3NaO4S]*: 316.0362. Found:
316.0368.

1,3-Dimethyl-5-thiocyanato-5-(thiophen-2-yImethyl)pyrimidine-2,4,6(1H,3H,5H)-

trione, 2|
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- ? son's \
N N
o)\wl 0
Yield was 65% (0.65 mmol, 202.3 mg). Colorless oil. Rf = 0.35 (PE:EtOAc = 5:1);
'H NMR (300.13 MHz, CDCI3) & 7.20 (dd, J = 5.1, 1.3 Hz, 1H), 6.89 (dd, J = 5.1, 3.5 Hz,
1H), 6.84-6.83 (m, 1H), 3.86 (s, 2H), 3.28 (s, 6H);
13C NMR (75.48 MHz, CDCl3) & 165.20, 149.08, 133.09, 129.48, 127.46, 127.10,
107.25, 57.67, 36.63, 29.59;

HRMS (ESI-TOF) m/z [M + Na]*: Calcd for [Ci2H11N3NaOsSz]*: 332.0134. Found:
332.0141.

5-Benzyl-1-methyl-5-thiocyanatopyrimidine-2,4,6(1H,3H,5H)-trione, 2m

0

SCN

\NW
O)\N o}

H
Yield was 86% (0.86 mmol, 249.7 mg). Yellow solid (mp = 123-124 °C). Rf = 0.51
(PE:EtOAC = 2:1);
H NMR (300.13 MHz, CDCls) 6 9.05 (s, 1H), 7.30-7.24 (m, 3H), 7.13-7.10 (m, 2H), 3.63
(s, 2H), 3.20 (s, 3H);
13C NMR (75.48 MHz, CDCl3) & 166.14, 164.99, 147.96, 131.86, 129.98, 129.26,
129.02, 107.51, 59.06, 42.39, 28.78.

HRMS (ESI-TOF) m/z [M + Na]*: Calcd for [CisH11NsNaOsS]*: 312.0413. Found:
312.0409.

5-(4-Methoxybenzyl)-1-methyl-5-thiocyanatopyrimidine-2,4,6(1H,3H,5H)-trione, 2n

2 scn OMe
o)\u o
Yield was 89% (0.89 mmol, 283.6 mg). Yellow solid (mp = 124-125 °C). Rf = 0.46
(PE:EtOAC = 2:1);
'H NMR (300.13 MHz, CDClIs) & 8.62 (s, 1H), 7.03 (d, J = 8.8 Hz, 2H), 6.79 (d, J = 8.8
Hz, 2H), 3.77 (s, 3H), 3.57 (s, 2H), 3.22 (s, 3H);
13C NMR (75.48 MHz, CDCls) d 166.27, 164.94, 159.95, 147.77, 131.29, 123.69,

114.65, 107.54, 58.90, 55.37, 41.65, 28.86;
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HRMS (ESI-TOF) m/z [M + NaJ*: Calcd for [C14H13NsNaOsS]*: 342.0519. Found:
342.0510.

5-(4-Chlorobenzyl)-1-methyl-5-thiocyanatopyrimidine-2,4,6(1H,3H,5H)-trione, 20

R )ofN/@Cl

N
o)\u 0
Yield was 51% (0.51 mmol, 166.4 mg). White solid (mp = 106-107 °C). Rs = 0.16
(PE:EtOAC = 5:1);
1H NMR (300.13 MHz, CDCls) & 9.08 (s, 1H), 7.25 (d, J = 8.7 Hz, 2H), 7.08 (d, J = 8.6
Hz, 2H), 3.62 (s, 2H), 3.24 (s, 3H);
13C NMR (75.48 MHz, CDCl3) d 165.82, 164.66, 147.92, 135.12, 131.62, 130.49,
129.48, 107.16, 58.09, 40.67, 28.91,

HRMS (ESI-TOF) m/z [M + Na]*: Calcd for [CisH10CIN3NaOsS]*: 346.0024. Found:
346.0023.

1,5-Dimethyl-5-thiocyanatopyrimidine-2,4,6(1H,3H,5H)-trione, 2p

)

SCN
HN%
O)\ITI 0

Yield was 91% (0.91 mmol, 193.5 mg). Yellow solid (mp = 115-116 °C). Rf = 0.35
(PE:EtOAC = 2:1);

H NMR (300.13 MHz, CDCls) 8 9.31 (s br., 1H), 3.36 (s, 3H), 1.91 (s, 3H);

13C NMR (75.48 MHz, CDCl3) d 166.66, 165.62, 148.83, 107.57, 53.36, 29.13, 20.60;
HRMS (ESI-TOF) m/z [M + Na]*: Calcd for [C7H7N3NaOsS]": 236.0100. Found:
236.0105.

5-Hexyl-1-methyl-5-thiocyanatopyrimidine-2,4,6(1H,3H,5H)-trione, 2q

0
- SCN
j\)itCan
07 "N” 0
H
Yield was 18% (0.18 mmol, 50.9 mg). Colorless oil. Rt = 0.27 (PE:EtOAc = 5:1);
'H NMR (300.13 MHz, CDClz) & 9.42 (br.s, 1H), 3.38 (s, 3H), 2.31-2.26 (m, 2H), 1.31-

1.19 (m, 8H), 0.85 (t, J =6.7 Hz, 3H);
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13C NMR (75.48 MHz, CDCl3) & 166.41, 165.28, 148.66, 107.49, 57.50, 35.59, 31.17,
29.03, 28.90, 25.56, 22.42, 14.00;

HRMS (ESI-TOF) m/z [M + Na]*: Calcd for [Ci2H17N3NaOsS]*: 306.0883. Found:
306.0878.

5-Benzyl-5-thiocyanatopyrimidine-2,4,6(1H,3H,5H)-trione, 2r
2 son
HN
07 "N" 0
Yield was 40% (0.40 mmol, 110.7 mg). White solid (mp = 184-185 °C). Rf = 0.40
(PE:EtOAC = 2:1);
'H NMR (300.13 MHz, DMSO-ds) 8 11.95 (s, 2H), 7.33-7.31 (m, 3H), 7.11-7.08 (m, 2H),
3.50 (s, 2H);
13C NMR (75.48 MHz, DMSO-ds) d 167.18, 148.46, 132.59, 129.88, 128.75, 128.33,
109.93, 58.98, 42.29;
HRMS (ESI-TOF) m/z [M + Na]*: Calcd for [Ci2H9N3NaOsS]*: 298.0257. Found:
298.0256.

5-(4-Methoxybenzyl)-5-thiocyanatopyrimidine-2,4,6(1H,3H,5H)-trione, 2s
2 sen OMe

HN

07 "N" 70
Yield was 35% (0.35 mmol, 106.2 mg). Yellow solid (mp = 197-198 °C). Rf = 0.21
(PE:EtOAC = 2:1);
'H NMR (300.13 MHz, DMSO-ds) & 11.94 (s, 2H), 7.01 (d, J = 8.8 Hz, 2H), 6.87 (d, J =
8.8 Hz, 2H), 3.72 (s, 3H), 3.43 (s, 2H);
13C NMR (75.48 MHz, DMSO-dg) d 167.29, 159.11, 148.54, 131.14, 124.30, 114.12,
109.94, 58.88, 55.11, 41.59;
HRMS (ESI-TOF) m/z [M + Na]*: Calcd for [Ci3H11N3NaO4S]*: 328.0362. Found:
328.0362.

5-(4-Chlorobenzyl)-5-thiocyanatopyrimidine-2,4,6(1H,3H,5H)-trione, 2t
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0
SCN Cl

HN

o)\H 0
Yield was 65% (0.65 mmol, 203.4 mg). Yellow solid (mp = 173-174 °C). Rf = 0.34
(PE:EtOAC = 2:1);
1H NMR (300.13 MHz, DMSO-ds) & 11.98 (s, 2H), 7.41 (d, J = 8.5 Hz, 2H), 7.12 (d, J =
8.5 Hz, 2H), 3.51 (s, 2H);
13C NMR (75.48 MHz, DMSO-ds) d 167.01, 148.50, 133.08, 131.82, 131.66, 128.70,
109.87, 58.88, 41.24;

HRMS (ESI-TOF) m/z [M + NaJ*: Calcd for [Ci2HsCINaNaOsS]*: 331.9867. Found:
331.9871.

5-Hexyl-5-thiocyanatopyrimidine-2,4,6(1H,3H,5H)-trione, 2u

(@]
SCN
'ﬁl\ CeH13
(@] N (@]
H

Yield was 22% (0.22 mmol, 58.1 mg). Yellow solid (mp = 89-90 °C). Rf = 0.67
(PE:EtOAC = 2:1);

'H NMR (300.13 MHz, CDClz) 8 9.53 (s, 2H), 2.31-2.26 (m, 2H), 1.33-1.25 (m, 8H), 0.86
(t, J=6.7 Hz, 3H);

13C NMR (75.48 MHz, CDCl3) d 166.19, 148.21, 107.68, 57.55, 35.44, 31.19, 28.95,
25.48, 22.46, 14.04;

HRMS (ESI-TOF) m/z [M + Na]*: Calcd for [CiiH1sN3sNaOsS]*: 292.0726. Found:
292.0725.

Experimental Procedures for Scheme 5.

Electrochemical synthesis of ammonium salts a-thiocyanobarbiturates 4a-b from
different a-unsubstituted barbituric acids 3a-b.

An undivided cell was equipped with a glassy carbon anode (4.5 cm?) and a platinum
plate cathode (4.5 cm?) and connected to a DC regulated power supply. The solution of
a-unsubstituted barbituric acids 3a-b (1.0 mmol, 142.1-156.1 mg) and NH4SCN (4 eq.,
4.0 mmol, 304.4 mg) in CH3CN (15 mL) was electrolyzed using constant current
conditions | = 320 MA (janode = 71 mA/cm?) at 20-25 °C under magnetic stirring (3 F/mol,
15 min). After completion of the reaction, the pure compound 4a-b was obtained by

filtration of the reaction mixture and washing of the residue with CH3CN (5 mL).
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Ammonium 1,3-dimethyl-2,6-dioxo-5-thiocyanato-1,2,3,6-tetrahydropyrimidin-4-
olate, 4a

0
\N)J]iSCN
O)\ITI O NH,*

Yield was 76% (0.76 mmol, 174.9 mg). Orange solid;
1H NMR (300.13 MHz, DMSO-ds) & 7.10 (s, 4H), 3.09 (s, 6H);

13C NMR (75.48 MHz, DMSO-ds) & 162.16, 152.44, 115.06, 66.17, 27.72;
HRMS (ESI-TOF) m/z [M-NH4]": Calcd for [C7HsN3O3S]: 212.0135. Found: 212.0131.

Ammonium 1-methyl-2,6-dioxo-5-thiocyanato-1,2,3,6-tetrahydropyrimidin-4-olate,
4b

0
j\)iSCN
o) H O"NH,4*

Yield was 75% (0.75 mmol, 161.6 mg). Yellow solid;
'H NMR (300.13 MHz, DMSO-dg) 8 9.95 (s, 1H), 7.14 (s, 4H), 3.02 (s, 3H);
13C NMR (75.48 MHz, DMSO-dg) & 163.54, 162.73, 151.99, 115.13, 65.82, 26.94;

HRMS (ESI-TOF) m/z [M-NH4]": Calcd for [CeHaN30sS]: 197.9979. Found: 197.9976.

Electrochemical synthesis of ammonium salt a-thiocyanobarbiturate 4c from a-
unsubstituted barbituric acid 3c.

An undivided cell was equipped with a glassy carbon anode (4.5 cm?) and a platinum
plate cathode (4.5 cm?) and connected to a DC regulated power supply. The solution of
a-unsubstituted barbituric acid 3c (1.0 mmol, 128.1 mg) and NH4SCN (4 eq., 4.0 mmol,
304.4 mg) in CH3OH (15 mL) was electrolyzed using constant current conditions | = 320
MA (janode = 71 mA/cm?) at 20-25 °C under magnetic stirring (3 F/mol, 15 min). After
completion of the reaction, the pure compound 4c was obtained by filtration of the

reaction mixture and washing of the residue with CH3sOH (5 mL).
Ammonium 2,6-dioxo-5-thiocyanato-1,2,3,6-tetrahydropyrimidin-4-olate, 4c
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SCN
O)\N O NH,*
H
Yield was 72% (0.72 mmol, 146.1 mg). White solid;
H NMR (300.13 MHz, DMSO-de) 6 9.75 (s, 2H), 7.15 (s, 4H);

13C NMR (75.48 MHz, DMSO-dg) 5 164.22, 151.66, 115.19, 65.28;
HRMS (ESI-TOF) m/z [M-NHg4]: Calcd for [CsH2N303S]: 183.9822. Found: 183.9824.
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Experimental procedure for Figure 1. Cyclic voltammetry
Cyclic voltammetry (CV) was implemented on an IPC-Pro M computer-assisted

potentiostat manufactured by Econix (scan rate error 1.0 %; potential setting 0.25 mV;,
scan rate 100 mV s?). The experiments were performed in a 2 mL five-neck glass conic
electrochemical cell with a water jacket for thermostatting. CV curves were recorded
using a three-electrode scheme. The working electrode was a disc glassy-carbon
electrode (d = 3 mm). A platinum wire served as an auxiliary electrode. An Ag/Ag*
electrode was used as the reference electrode and was linked to the solution by a
porous glass diaphragm. The solutions were kept under thermally controlled conditions
at 25+0.5 °C and deaerated by bubbling argon. Electrochemical experiments were
performed under an argon atmosphere. The working electrode was polished before
recording each CV curve. In a typical case, 2 mL of solution was utilized. The

compound concentration was 0.05 M.
1 r I, mA

06 r

04

0.2

E, mV
(vs. AgrAg?)

_0I4 i i i i
-600 -200 200 600 1000 1400

(@) NH4SCN (0.05 M), (b) 1a (0.05 M), (c) mixture 1a (0.05 M) with NH4SCN (0.05 M),
(d) mixture 1a (0.05 M) with NH4SCN (0.05 M) and AcOH (0.05 M) in 0.1 M n-BusNBF4
in CH3CN, (e) 0.1 M n-BuasNBF4 in CH3CN.
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Experimental procedures for Scheme 6. Control experiments.
a) Divided cell (without AcOH):

A divided cell was equipped with a glassy carbon anode (2.25 cm?) and a platinum
plate cathode (2.25 cm?) and connected to a DC regulated power supply. The solution
of a-benzyl barbituric acid 1a (0.5 mmol, 123.1 mg), NH4SCN (4.0 eq., 2.0 mmol, 152.2
mg) in CH3CN (7 mL) (anodic compartment) and solution of NH4SCN (4.0 eq., 2.0
mmol, 152.2 mg) in CH3CN (7 mL) (cathode compartment) were electrolyzed using
constant current conditions | = 30 mA (13 mA/cm?) at 20-25 °C under magnetic stirring
(3 F/mol, 80 min). The combined organic phases (anodic and cathode compartments)
were concentrated under reduced pressure using a rotary evaporator (15-20 mmHg),
(bath temperature, ca. 20-25 °C). Product 2a was isolated by chromatography on SiO2
(PE:EtOAC = from 10:1 to 5:1).

Divided cell (4.0 eq. AcOH):

A divided cell was equipped with a glassy carbon anode (2.25 cm?) and a platinum
plate cathode (2.25 cm?) and connected to a DC regulated power supply. The solution
of a-benzyl barbituric acid 1a (0.5 mmol, 123.1 mg), NH4SCN (4.0 eq., 2.0 mmol, 152.2
mg), acetic acid (2.0 mmol, 120 mg) in CHsCN (7 mL) (anodic compartment) and
solution of NH4SCN (4 eq., 2 mmol, 152.2 mg) in CH3CN (7 mL) (cathode compartment)
were electrolyzed using constant current conditions | = 30 mA (13 mA/cm?) at 20-25 °C
under magnetic stirring (3 F/mol, 80 min). The combined organic phases (anodic and
cathode compartments) were concentrated under reduced pressure using a rotary
evaporator (15-20 mmHg), (bath temperature, ca. 20-25 °C). Product 2a was isolated by
chromatography on SiOz (PE:EtOAc = from 10:1 to 5:1).

Undivided cell (without AcOH):

An undivided cell was equipped with a glassy carbon anode (4.5 cm?) and a
platinum plate cathode (4.5 cm?) and connected to a DC regulated power supply. The
solution of a-benzyl barbituric acid 1a (1.0 mmol, 246.3 mg) and NH4SCN (4.0 eq., 4.0
mmol, 304.4 mg) in CH3CN (15 mL) was electrolyzed using constant current conditions |
= 60 mA (13 mA/cm?) at 20-25 °C under magnetic stirring (3 F/mol, 80 min). The
reaction mixture was concentrated under reduced pressure using a rotary evaporator
(15-20 mmHg), (bath temperature, ca. 20-25 °C). Product 2a was isolated by
chromatography on SiO2 (PE:EtOAc = from 10:1 to 5:1).

Undivided cell (4.0 eq. AcOH):
An undivided cell was equipped with a glassy carbon anode (4.5 cm?) and a

platinum plate cathode (4.5 cm?) and connected to a DC regulated power supply. The
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solution of a-benzyl barbituric acid 1a (1.0 mmol, 246.3 mg), NH4SCN (4 eq., 4.0 mmol,
304.4 mg) and acetic acid (4.0 mmol, 240 mg) in CH3sCN (15 mL) was electrolyzed
using constant current conditions | = 60 mA (13 mA/cm?) at 20-25 °C under magnetic
stirring (3 F/mol, 80 min). The reaction mixture was concentrated under reduced
pressure using a rotary evaporator (15-20 mmHg), (bath temperature, ca. 20-25 °C).
Product 2a was isolated by chromatography on SiO2 (PE:EtOAc = from 10:1 to 5:1).

b) Without AcOH:

An undivided cell was equipped with a glassy carbon anode (4.5 cm?) and a
platinum plate cathode (4.5 cm?) and connected to a DC regulated power supply. The
solution of ammonium 5-benzyl-1,3-dimethyl-2,6-dioxo-1,2,3,6-tetrahydropyrimidin-4-
olate 5 (1.0 mmol, 263.3 mg) and NH4SCN (4.0 eq., 4.0 mmol, 304.4 mg) in CH3CN (15
mL) was electrolyzed using constant current conditions | = 320 mA (71 mA/cm?) at 20-
25 °C under magnetic stirring (3 F/mol, 15 min). The reaction mixture was concentrated
under reduced pressure using a rotary evaporator (15-20 mmHg), (bath temperature,
ca. 20-25 °C). Product 2a was isolated by chromatography on SiO2 (PE:EtOAc = from
10:1 to 5:1).

b) 5.0 eq. AcOH:

An undivided cell was equipped with a glassy carbon anode (4.5 cm?) and a
platinum plate cathode (4.5 cm?) and connected to a DC regulated power supply. The
solution of ammonium 5-benzyl-1,3-dimethyl-2,6-dioxo-1,2,3,6-tetrahydropyrimidin-4-
olate 5 (1.0 mmol, 263.3 mg), NH4SCN (4.0 eq., 4.0 mmol, 304.4 mg) and acetic acid
(5.0 mmol, 300 mg) in CHsCN (15 mL) was electrolyzed using constant current
conditions | = 320 mA (71 mA/cm?) at 20-25 °C under magnetic stirring (3 F/mol, 15
min). The reaction mixture was concentrated under reduced pressure using a rotary
evaporator (15-20 mmHg), (bath temperature, ca. 20-25 °C). Product 2a was isolated by
chromatography on SiO2 (PE:EtOAc = from 10:1 to 5:1).

Ammonium 5-benzyl-1,3-dimethyl-2,6-dioxo-1,2,3,6-tetrahydropyrimidin-4-olate, 5

O NH,*

SN P

A

0~ N 0O

I
Preparation of ammonium 5-benzyl-1,3-dimethyl-2,6-dioxo-1,2,3,6-tetrahydropyrimidin-
4-olate (5): the solution of a-benzyl barbituric acid 1a (1.0 mmol, 246.3 mg) in CHsCN
(15 mL) was flushed with NHs with stirring at 20-25 °C. After completion of the reaction,
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pure compound 5 was obtained by filtration of the reaction mixture and washing the
residue with CH3CN (5 mL).

White solid;

'H NMR (300.13 MHz, DMSO-dg) & 7.21-7.09 (m, 8H), 7.03-6.98 (m, 1H), 3.45 (s, 2H),
3.05 (s, 6H);

13C NMR (75.48 MHz, DMSO-de) d 162.26, 152.92, 145.17, 128.26, 127.35, 124.36,
84.96, 30.23, 27.03.

Experimental procedure for Scheme 6, c

An undivided cell was equipped with a glassy carbon anode (4.5 cm?) and a platinum
plate cathode (4.5 cm?) and connected to a DC regulated power supply. The solution of
a-benzyl barbituric acid 1a (1.0 mmol, 246.3 mg), NH4SCN (4.0 eq., 4.0 mmol, 304.4
mg) and acetic acid (4.0 mmol, 240 mg) in CHsCN (15 mL) was electrolyzed using
constant current conditions | = 320 mA (janode = 71 mA/cm?) at 20-25 °C under magnetic
stirring (3 F/mol, 15 min). pH of the reaction mixture was measurement every 90 sec.
Experimental procedure for Scheme 6, d

An undivided cell was equipped with a glassy carbon anode (4.5 cm?) and a platinum
plate cathode (4.5 cm?) and connected to a DC regulated power supply. The solution of
a-benzyl barbituric acid 1a (1.0 mmol, 246.3 mg), NH4SCN (4.0 eq., 4.0 mmol, 304.4
mg), acetic acid (4.0 mmol, 240 mg) and 2,6-di-tert-butyl-4-methylphenol (BHT) (4.0
mmol, 881.4 mg) or (2,2,6,6-tetramethylpiperidin-1-yl)oxyl (TEMPO) (4.0 mmol, 625.0
mg) in CH3CN (15 mL) was electrolyzed using constant current conditions | = 320 mA
(janode = 71 mA/cm?) at 20-25 °C under magnetic stirring (3 F/mol, 15 min). The reaction
mixture was concentrated under reduced pressure using a rotary evaporator (15-20
mmHg), (bath temperature, ca. 20-25 °C). Product 2a and substrate 1a were isolated by
chromatography on SiO2 (PE:EtOAc = from 10:1 to 2:1).

Experimental procedure for Scheme 6, e

Bromine (2.0 mmol, 319.6 mg, 103 pL) was added to the solution of potassium
thiocyanate (4.0 mmol, 388.8 mg) in acetic acid (3 mL) at 20-25 °C under stirring. Later,
the solution of a-benzyl barbituric acid 1a (1.0 mmol, 246.3 mg) in CH3CN (15 mL) was
added to the resulting solution of thiocyanogen at 20-25 °C under stirring. The reaction
mixture was stirring for 15 min at 20-25 °C. Product 2a was isolated by chromatography
on SiO2 (PE:EtOAc = from 10:1 to 5:1).

S24



Control ON/OFF experiment

NH,SCN (4.0 eq.)

AcOH (4.0 eq.)
undivided cell
CCE(320mA) , 5, 959
NH4SCN (4.0 eq.) (anode = 71 mA/cm?)
0 AcOH (4.0 eq.) o GC(HIPL),
undivided cell SCN 1.5 F/mol (7.5 min)
Y Ph  CCE(320mA) . N by | CHaCN,20-25°C
)\ (janode =71 mA/sz) }\
0~ 'N” ™0 GC(+)/Pt(-), 0~ °N” Yo
| 1a 1.5 F/mol (7.5 min) | )
CHyCN, 2025 °C 2, 52% without electricity 2a, 51%

7.5 min
CH3CN, 20-25 °C

Scheme S1.

An undivided cell was equipped with a glassy carbon anode (4.5 cm?) and a
platinum plate cathode (4.5 cm?) and connected to a DC regulated power supply. The
solution of a-substituted barbituric acids 1a (1.0 mmol, 246.3 mg), NH4SCN (4.0 eq., 4.0
mmol, 304.4 mg) and acetic acid (4.0 mmol, 240 mg) in CHsCN (15 mL) was
electrolyzed using constant current conditions | = 320 MA (janode = 71 mA/cm?) at 20-25
°C under magnetic stirring (1.5 F/mol, 7.5 min).

The reaction mixture was divided in half.

Aliquot 1. The half of the reaction mixture was concentrated under reduced
pressure using a rotary evaporator (15-20 mmHg), (bath temperature, ca. 20-25 °C).
Product 2a (0.26 mmol, 78.9 mg) was isolated by chromatography on SiO2 (PE:EtOACc).

Aligquot 2. The other half of the reaction mixture was standing for additional 7.5
min at 20-25 °C under magnetic stirring. Later, it was concentrated under reduced
pressure using a rotary evaporator (15-20 mmHg), (bath temperature, ca. 20-25 °C).

Product 2a (0.25 mmol, 77.2 mg) was isolated by chromatography on SiO2 (PE:EtOACc).
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Bioassay of fungicidal activity

The antifungal activities were tested according to the conventional procedure 3
with six phytopathogenic fungi from different taxonomic classes: Fusarium culmorum
(F.c.), Rhizoctonia solani (R.s.), Alternaria solani (A.s.), Phytophthora infestans (P.i.),
and Colletotrichum coccodes (C.c.). The effect of the chemicals on mycelial radial
growth was determined by dissolving concentration 3 mgxmL?' in acetone and
suspending aliquots in potato-saccharose agar at 50 °C to give the concentration 30
ugxmLt. The final acetone concentration of both fungicide-containing and control
samples was 10 mLxL, Petri dishes containing 15 mL of the agar medium were
inoculated by placing 2-mm micelial agar discs on the agar surface. Plates were
incubated at 25 °C and radial growth was measured after 5 days. The mixed medium
without a sample was used as the blank control. Three replicates of each test were
carried out. The mycelium elongation diameter (mm) of fungi settlements was measured
after 5 days of culture. The growth inhibition rates were calculated with the following
equation: | = [(DC — DT)/DC]x100%. Here | is the growth inhibition rates (%), DC is the
control settlement diameter (mm), and DT is the treatment group fungi settlement

diameter (mm). The results are summarized in Table 2.
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13C NMR (CDClI3) spectrum of 2e
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13C NMR (CDCIs) spectrum of 2f
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'H NMR (DMSO-ds) spectrum of 2h
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'H NMR (CDCI3) spectrum of 2i
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13C NMR (CDClI3) spectrum of 2i
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'H NMR (CDCIs) spectrum of 2j
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13C NMR (CDClI3) spectrum of 2k
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'H NMR (CDClI3) spectrum of 2m
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13C NMR (CDClI3) spectrum of 2m
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'H NMR (CDClI3) spectrum of 2n
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13C NMR (CDCIs) spectrum of 2n
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'H NMR (CDCIs) spectrum of 20
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13C NMR (CDClI3) spectrum of 20
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13C NMR (CDCIs) spectrum of 2p
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13C NMR (CDCIs) spectrum of 2q
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'H NMR (DMSO-ds) spectrum of 2r

[=uuuay

850000

800000

. L750000
f f L
‘ 700000

733
7.3z
731
711
7.0
7.09
7.08
7.08
—=3.36 water
-2 50 DMS0-dé

——3.50

‘ | 1 —630000

- 600000

330000

500000

—430000

—400000

350000

—300000

230000

—200000

—150000

—100000

i l 50000
1

- 0

—-50000

3.01—=
2.02 =

BT ——————

11 10 a a8 7 i 3 4 3 2 1 0
f1 (mn)
S62



13C NMR (DMSO-ds) spectrum of 2r
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'H NMR (DMSO-ds) spectrum of 2s
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13C NMR (DMSO-ds) spectrum of 2s
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13C NMR (DMSO-ds) spectrum of 2t
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'H NMR (CDCIs) spectrum of 2u
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13C NMR (CDClIs) spectrum of 2u
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'H NMR (DMSO-de) spectrum of 4a
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13C NMR (DMSO-de) spectrum of 4a
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'H NMR (DMSO-ds) spectrum of 4b
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13C NMR (DMSO-de) spectrum of 4b
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'H NMR (DMSO-ds) spectrum of 4c
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13C NMR (DMSO-ds) spectrum of 4c
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'H NMR (DMSO-ds) spectrum of 5

01
98
345

—3.05

1400000

1300000

~1200000

1100000

1000000

200000

800000

700000

600000

500000

400000

300000

200000

100000

r--100000

s oo
O NH, II
|
\N\\‘ ,|
o)\wo ||| J
| 1
I
I
II|
I|| |
. 1
A I R
53 8 8
e el ~N W
— 77— 77— 77—
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0



13C NMR (DMSO-de) spectrum of 5
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HRMS spectrum of 2a

Analysis Info Acquisition Date  03.02.2020 15:36:15
Analysis Mame D!\Data\Chizhow\TerantievBityukowipil86_&ciblow.d
Method tune_low.m Operator BDAL@DE
Sample Name /TERN PilB& Instrument / Serd micrOTOF 10248
Comment CH3CN 100 %, dil. 200, calibrant added
Acquisition Parameter
Source Type ESI lon Polarity Paositive Set Mebulizar 0.4 Bar
Focus Mot active Set Dry Heater 180 C
Scan Begin 50 mi'z Sat Capillary 4500 v Set Dry Gas 4.0 Vmin
Scan End 3000 miz Set End Plate Offsat 500 W Set Divert Valve Waste
Intens. 4 +MS, 0.0-1.0min #(1-58)
x05
33832
1.0
0.8
0.6 8220104
622 0286
O.d
n24158 9578 1521 8709
|_ 2121.9334
u_l:l_ M‘_h'." rl i i i - lll - l 1k - A -
500 1000 1500 2000 2500 miz
Intens. +M5, 0.0-1.0min #(1-58)
3260568
8000
&000
4000
327.0585
2000
3280567
0 CTaHTAN305S, Menia 326 06|
20001 326.0570
15001
10001
5007 327.0603
328.0529
L3 T T T T |ﬂ T
3255 326.0 3265 3270 3275 328.0 m'z
Bruker Compass Datafnalysis 4.0 primted:  03.02.2020 15:40:41 Page 1 of 1
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HRMS spectrum of 2b

Analysis Info Acguisition Date 14.05.2021 14:36:36
Analysis Name DM\Data'\Chizhow\TerentieviBityukoviov2234  &clblow.d

Method tune_low.m OCparator BDAL@DE

Sample Name /TERN ov2234 Instrument / Serg micrOTOF 10248
Commaent CH30H 100 3%, dil. 2000, calibrant added

Acquisition Parameter

Source Type ESI lon Paolarity Paositive Set Mebulizer 0.4 Bar
Focus Mot active Set Dry Heater 180 “C
Scan Begin 50 m'z Set Capillary 4500 WV Set Dry Gas 4.0 Vmin
Scan End 3000 miz Sat End Plate Offset  -500 W Set Divert Valve Waste

Inmnsé +MS, 0.0-1.0min #1-55)
x10 022 (125

12+
6220208

1.04

0,84

360.3235
(0.6

L

15219773
0.2+

'l 2121.9497
lu

oo :.I - - - - - T 13 3 T v T

500 1000 1500 2000 2500 mz

ntens M, 0.0-1.0min #1-50]
x10 68,1040
251

204
1.57
1.0

oe 369.1074
' 367.2127 ,I L& 3693477 370.1036
e

;L"‘--—-rl-.,_
0.0 ETTH O30S, Menila 388.10]

2000] 3681039

5000 369.1072
J \ 370.09949
FAN

367.0 I67.5 968.0 368 5 3600 3695 370.0 I0E  miz

Bruker Compass ﬁalaﬂmalysis 4.0 printed: 14.06.2021 15:02:33 f’aga 10f1
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HRMS spectrum of 2c

Analysis Info Acquisition Date  20.04.2021 18:22:15
Analysiz Mame D!\Data\Kolotyrkinal202 1'\Kirillow0420053.d

Method tune_50-1800.m Opearator BDALEDE

Sample Name  /TERN ov2206 Instrument / Sarf micrOTOF 10248
Comment C15H15M3045 mH 334.0856 calibrant added CH3ICM

Acquisition Parameter
Source Type

Focus
Scan Begin
Scan End

ESI

Mot active

50 m'z
1600 miz

lon Polarty

Positive Set Nebulizar 1.0 Bar
Set Dry Heater 200 C

Set Capillary 4500 W Set Dry Gas 4.0 Vmin
Set End Plate Offeet  -500 W Set Divert Valve Waste

Intens.

[*]
E_u -

G0+

40+

351.

1124

v

356.0678

+M5, 0.6-0.9min #35-55)

720414

351

12z

L
C15H15N3045, MenbiH4 35111

356.0675

C15H15N3045, MenMa 356 07

CI1SH15N3045, M+nK 37204
720415

345

350

360 0 365 370 ars 0 mz

Bruker Compass DataAnalysis 4.0

primted:  20.04 2021 18:25:07 Page 1 of 1
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HRMS spectrum of 2d

Analysis Info Acquisition Date  17.06.2021 15:50:30
Analysis Mame D:\Data\ChizhoviTerentiev'Bityukow'Jun_17_2021'pil279_&ciblow®e.d
Method tuna_low.m Operator BDAL@DE
Sample Name /TERN Pil279 Ingtrument / Serg micrOTOF 10248
Commeant CH30H 100 %, dil. 20, calibrant added
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Mebulizer 0.4 Bar
Focus Mot active Set Diry Heater 180 “C
Scan Begin 50 miz Set Capillary 4500 V Set Dry Gas 4.0 Lmin
Scan End 3000 mvz Set End Plate Offiset  -500V Set Divert Valve Waste
Imensg +MS, 0.0-1.0min #1-55)
X 3383411
2 54
2.01
1.5 6220289 9220001
1.04
0,51
1521 9584
i 2121 9356
oo~ i 44—
500 1000 1500 2000 2500 m'z
Int&nsg +M5, 0.0-1_0min #1-55)
x10 360.3228
201 360.0175
1.5
1.0
362.0148
0.5 361.3257
361.0201
ﬂ | 3623276 363.0165
C14H12CIN3035, M+nla ,380.02
po— m&ﬂnaﬂ
15004
1000+
362.0151
=00, 361.0213
J Lk 363.0184
|:| T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T ¥ J:I.\Ll T ¥ ¥ T ¥ T
360.0 3805 351.0 B15 3620 3625 363.0 3635 miz
Bruker Compass ﬁara.ﬂmall_.lsis 4.0 printed: 17.06.2021 15:55:42 I?’aga 10f1
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HRMS spectrum of 2e

Analysis Info Acquisition Date  17.06.2021 15:39:59
Analysizs Mame D!\Data\ChizhoviTerentiewBityukovdun_17_2021'ps26_&ciblowds.d
Method tune_low.m Oparator BDAL@DE
Sample Name /TERN P526 Instrument / Ser# micrOTOF 10248
Comment CH30H 100 %, dil. 200, calibrant added
Acquisition Parameter
Source Type ESI lon Polarity Paositive Set Mebulizer 0.4 Bar
Focus Mot active Set Dry Heater 180 C
Scan Begin 50 m'z Sat Capillary 4500 W Set Dry Gas 4.0 V'mimn
Scan End 3000 my'z Set End Plate Offiest  -500 W Set Divert Valve Waste
Intens. +MS, 0.0-1_0min #(1-59)
x10%
822 01
204
6220301
338.3419
1.5+
1.04
059 1521.9681
21215352
0.0 |'l'
500 1004 1500 2000 2500 miz
Intensl.d. +K5, 0.0-1_0min #(1-59)
x10% 393.9789
204
3959759
1.5
103 397 2699
0.5 384 9827 257 6798
0o
C14H11CI2N3035, M+nMa 393 58
p— 3939730
15001 395.9761
10004
500+
384 5823
383 384 385 356 aar 308 3095 400 m'z
Bruker Compass DataAnalysis 4.0 printed: 17.06.2021 15:44:09 Page 1 of 1
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HRMS spectrum of 2f

Analysis Info Acquisition Date  20.04.2021 18:03:02
Analyziz Mame Do\Data\Kolotyrkina\202 1'Kirillovi0420050.d

Method tune_50-1600.m Operator BDAL@DE

Sample Name /TERN ov2211 Instrument / Serd micrfOTOF 10248
Comment C14H12FN303S mH 3220656 calibrant added CHICM

Acquisition Parameter

Source Typs ESI lon Polarity Positive Set Mebulizar 1.0 Bar
Focus Mot active Set Dry Heater 200 C
Scan Begin 50 miz Set Capillary 4500 V Set Dry Gas 4.0 Vmin
Scan End 1600 miz Set End Plate Ofiset  -500 V Set Divert Valva Waste

In‘t&nEl.q._ +MS, 0.7-0.9min #(4.2-56)

54

4

3600226

1.
353 2650355 3691
% 1 \ L Y N T
0922

3349

1 -ﬂl:|.1 2FN3I03S, MenNH4 339.09

C14H12FN3035, MenMa 344 .05
3440476

CT4H12FNA02S, M+nk ,350.02
360.0215

. | ]

33s 340 345 350 355 360 mz

Bruker Compass ﬁalaﬂmall_.lsis 4.0 printed:  20.04.2021 18:08:52 f"aga 10f1
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HRMS spectrum of 2g

Analysis Info Acquisition Date 29.04.2021 17:06:21
Analysiz Name D!\Data\Kolotyrkinal202 1'\Bitukovi0429044 d

Method tune_50-1600.m Operator BDAL@DE

Sample Mame /TERN OW2233 Instrument / Serg micrOTOF 10248
Comment C14H12M4055 mH 349.0601 clb added CH3CN

Acquisition Parameter

Source Type ESI lon Palarity Paositive Set Mebulizer 1.0 Bar
Focus Mot active Set Dy Heater 200 T
Scan Begin 50 m'z Sat Capillary 4500 W Set Dry Gas 4.0 V'mimn
Scan End 1600 mv'z Set End Plate Offset  -500 ¥ Set Divert Valve Waste

Intans.._ +ME, 0.7-0.9min #44-56)
x10%

20
1.5 366.0867
1.0 387 0158

0.5 371.0417

o 1 l A i
366.0867

Cid4H1 EN-HIIEIIES-. MenbH4 36609
2000+

: ¥

C14H12N4058S, MenNa 37104
30«21

C14H12M4055, M+nk 38702
3av.0ned

360 365 aro ars 380 385 a0 35 miz

Bruker Compass DataAnalysis 4.0 printed:  29.04.2021 17:09:34 Page 1 of 1
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HRMS spectrum of 2h

Analysis Info Beoguisition Date  29.04.2021 16:47:48
Analysis Name DM\Data\Kolotyrkina' 202 1\Bitukovi04290434 d
Method tune_50-1600.m Operator BDAL@DE
Sample Name J/TERN OV2228 Instrument / Serd micrOTOF 10248
Commaent C14H13N3045 mH 320.0658 clb added CH3CN
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Mebulizer 1.0 Bar
Focus Mot active Set Dry Heater 200 C
Scan Begin 50 miz Sat Capillary 4500 WV Set Dry Gas 4.0 L'min
Scan End 1600 miz Set End Flate Ofiset  -500 V Set Divert Valve Waste
Intene. +ME, 0.5-1.0min #{30-58)
xo4
‘.
3 437 0960 3420512
2-
14 358 0251
o Ly | R 350.9625 355 3654 it
C14H13N3I04S, M+nkH4 33710
2000 337.0965
15001
10001
500
: L L,
C14H13N3045, Menia 342 05
2000 3420519
15004
10001
500
: |
C14H13M3045, M+nk 358 03
2000 3580258
15001
10001
500+
o . . . . L,
335 340 345 350 355 360 miz
Bruker Compass DataAnalysis 4.0 primted:  29.04 2021 16:50:49 Page 1 of 1
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HRMS spectrum of 2i

Analysis Info Acquisition Date  20.04.2021 18:11:10
Analysiz Mame  D:\Data\Kolotyrkina' 202 1\ Kirillov0420051 .d
Method tune_50-1600.m Oparator BDAL@DE
Sample Mame /TERN ov22089 Instrument / Ser# micrOTOF 10248
Comment C18H15N3035 mH 354.0906 calibrant added CH3ICN
Acquisition Parameter
Source Type ESI lon Polarity Paositive Set Mebulizer 1.0 Bar
Focus Mot active Set Dy Heater 200 C
Scan Begin 50 miz Sat Capillary 4500 % Set Dry Gas 4.0 Imin
Scan End 1600 miz Set End Plate Offiest  -500 W Set Divert Valve Waste
Intens. +85, 0.8-1.0min #(54-60)
x104
2101
153 3760717
Jriaes
1.0 392 0455
0.5+
380.3291 3852837 3883353
C18H15M3035, M+nMH4 37112
20001 3.z
1500+
1000+
500
u |, _ ]
C18H15M3035, M+nMa ,376.07)
2000 a76.0726
1500+
10004
5004
C18H15M303ES, M+nk 352.05
2000 392 0466
1500+
1000+
500+
370 arh 380 385 380 miz
Bruker C-:nmpass ﬁara.ﬂmall_.lsis 4.0 printed:  20.04.2021 18:15:16 F’aga 1of1
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HRMS spectrum of 2j

Analysis Info

Acquisition Date 17.06.2021 15:08:38

Analysiz Name DM\Data\Chizhow\ TerantieviBityukoviJun_17_2021'ov2269_&clblow.d

Method
Sample Namea
Comment

tune_low.m
JTERM OW2289
CH30H 100 %4, dil. 20000, calibrant added

Operator BDAL@DE

Instrument / Sard micrOTOF 10248

Acquisition Parameter
Source Type ESI
Focus Mat active
Scan Begin 50 miz
Scan End 3000 miz

lon Paolarity

Set Capillary
Sat End Plate Offsst

Positive

4500 V
-500 v

Set Mebulizer
Set Dry Heater
Set Dry Gas

Set Divert Walve

0.4 Bar
180 C
4.0 Vmin
Wasie

Intens.

x10%
2.0

A2001031
251

20+

0.5 B17.2182

922 0048

andli, 1,

0.0~ T

+ME, 0.0-1_.0min #{1-59)

000

1500

T T T T T T T T T T T

" 2000 2500

Intens.

®105 3301031

315.1482
A

+ME, 0.0-1_.0min #{1-59)

J36.07M1

3151485

'
CAIHT1SNI0AS, MenNH4 3151

320.1038

C13H18N303S, MenNa ,320.10

CT3HTONI03S, M+nk 336.08
3360779

350 3175 3200 3225

P&

3075 330.0 3305

Bruker Compass Elalaﬂmalysis 4.0 printed:

17.06.2021 15:35:02
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HRMS spectrum of 2k

Analysis Info Acquisition Date  14.05.2021 14:24:02
Analysiz Mame D\Data\Chizhov\ TerentievBityukowiov2231_&clblow.d
Method tune_kow.m Oparator BDAL@DE
Sample Mama /TERN ov2231 Instrument / Sar# micrOTOF 10248
Comment CH30H 100 3%, dil. 2000, calibrant added
Acquisition Parametar
Source Type ESI lon Polarity Paositive Set Mebulizer 0.4 Bar
Focus Mot active Set Dry Heater 180 C
Scan Begin 50 miz Sat Capillary 4500 v Set Dry Gas 4.0 Vmin
Scan End 3000 miz Set End Plate Offset  -500 ¥ Set Divert Valve Waste
Imtens. +KS, 0.0-1.0min #(1-59)
x10%
9220107
1251
G622 0204
1,00+
380323
075+
050+
1521 9697
h 2121.59340
1000 1500 2000 2500 miz
Intens. +K5, 0.0-1.0min #(1-59)
x104
” 316.0368
3.
I
2.
i 317.2408
315.1662 318.0352 319.2280 320.2397
0 e _JI P L e
C12H11M3045, M+nha 316.04
20001 316.0362
15001 1I
10001
500
317.0385
J18.0322
0 . I . A : :
Nns 6 N7 e 318 320 miz
Bruker Compass DataAnalysis 4.0 printed:  14.05.2021 14:59:00 Page 1 of 1
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HRMS spectrum of 2|

Analysis Info Acquisition Date  14.05.2021 14:31:52
Analysis Name D:\Data'\Chizhow\ Terantiew Bityukoviov2232_ &clblow.d
Method tune_low.m Oparator BDAL@DE
Sample Name /TERN ov2232 Instrument / Sarg# micrfOTOF 10248
Comment CH30H 100 %. dil. 20, calibrant added
Acquisition Parameter
Source Type ESI lon Palarity Paositive Set Mebulizer 0.4 Bar
Focus Mot active Set Dry Heater 180 C
Scan Begin 50 m'z Set Capillary 4500 Set Dry Gas 4.0 I'min
Scan End 3000 miz Set End Plate Offisst  -500 W Set Divert Valve ‘Waste
Intene. +MS, 0.0-1.0min #(1-59)
x10% 332.0141
2.5+
2.0+
1.54
1.0
0.5+
641.0374
L | "“ L 043 9924
o0- |_|a.1 P R T . : . .
500 1000 1500 2000 2500 mi'z
Intansg +ME, 0.0-1.0min #(1-59)
x10% 332.0141
251
2,01
1.54
1.0
053 3330188 334.0109
I\ M 335.0138
0.0 T 12HT THA0ESE, Wenla 201
2000 332.i:||3-1
15001
10001
500+
3330167 434.0053
o J 3350125
331.5 3320 3325 333.0 3335 334.0 334.5 335.0 3355 " miz
Bruker Compass Datafnalysis 4.0 printed: 14.05.2021 15:01:13 Page 1 of 1
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HRMS spectrum of 2m

Analysis Info Acguisition Date 29.04 2021 16:52:46
Analysis Mame D\Data\Kolotyrkina'202 1'\Bitukovi0429043.d

Method tune_50-1600.m Oparator BDAL@DE

Sample Name /TERN OW2229 Instrument / Serd micrOTOF 10248
Comment C13H11N3035 mH 290.0583 clb added CH3CN

Acquisition Parameter

Source Type ESI lon Paolarity Positive Set Mebulizer 1.0 Bar
Focus Mot active Set Dry Heater 200 T
Scan Bagin 50 miz Set Capillary 4500 Set Dry Gas 4.0 Vmin
Scan End 1600 miz Set End Plate Offiset  -500 Set Divert Valve Waste

Intens. +ME, 0.5-0.9min #(29-52)
x10°%

2.0+

1.51
J12.0408

1.04

0.51 307 0855

328.0139

3340237

"o C1aH! NH-D‘EIS. MenbH4 307 .09

2000 3070859

C13H11N3035, Menbla 31204
20413

CI3HTINICAS, M+nk 328.02
328.0153

S . . . BT
305 310 hE 320 335 330

Bruker Compass DataAnalysis 4.0 printed:  29.04.2021 16:55:39 Page 1 of 1
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HRMS spectrum of 2n

Analysis Info
Analysiz Mame D\Data\Kolotyrkina'202 1'Kirillov 0420052 .d
Method tuna_50-1600.m

Sample Mame  /TERMN ov2207
Comment C14H13N3045 mH 320.0699 calibrant added CHICM

Acguisition Date 20.04.2021 18:16:59

Operator BDAL@DE

Instrument / Ser# micrOTOF 10248

Acquisition Parameter
Source Type ESI
Focus Mot active
Scan Begin 50 miz
Scan End 1600 miz

lon Polarity Positive

4500 ¥
-500 Y

Sat Capillary
Sat End Plate Offset

Set Mebulizer
Set Dry Heater
Set Dry Gas
Set Divert Valve

1.0 Bar
200 C
4.0 Vmin
Waste

Intens.
x10%]

1.04

0.8+

3370855 20510

0.6+
0.d+

024

o0 331 2846 L. L, sepm

+M3S, 0.8-1.0min #{46-59)

358.0248

3532639 355-1‘3'5?

20001

ha La
C14H1INIOLS, M+niH4 33710

3420519

C14H12N3045, Menia 342 05|

: |

C14H13M3045, M+nk, 358 03
358.0258

330 338 340 5 380

L

3..';;5 ' Eéﬁ- m'z
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HRMS spectrum of 20

Analysis Info Acquisition Date  14.05.2021 14:42:32
Analysiz Mame DhData\ChizhoviTerentieviBityukoviov2236_&clblow.d

Method tune_kow.m Operator BDAL@DE

Sample Name /TERN ov2236 Instrument / Sar# micrOTOF 10248
Comment CH30H 100 3%, dil. 20, calibrant added

Acquisition Parametar

Source Type ESI lon Polarity Positive Set Mebulizer 0.4 Bar
Focus Mot active Set Dry Heater 180 C
Scan Begin 50 m'z Sat Capillary 4500 W Set Dry Gas 4.0 I'min
Scan End 3000 miz Set End Plate Offiset  -500 Set Divert Valve Waste

Intens. +MS, 0.0-1.0min #{2-80)

3
x10 922 0108

12561
622 (205

100

0.754

360.3232

0.504

0.25. 1521 9698

h 2121.9330
0.00- e ——— e — lu .

500 1000 1500 2000 2500

Intens. +ME., 0.0-1.0min #{2-60)

x104 346.0023

347 0962

347 0049

| 3489006 a&0_ 1786

CTIATOCINEO IS, Menia

346.0024

347 0995

347 0057
u A ]

345 346 347 348 349 350

Bruker Compass DataAnalysis 4.0 printed: 14.05.2021 15:04:18 Page 1 of 1
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HRMS spectrum of 2p

Analysis Info

Analysiz Name D:\Data'\Chizhow\ Terentiev Bityukoviov2227 _Sciblow.d
Method tune_low.m

Sample Name /TERN ov2227

Comment CH30H 100 %, dil. 200, calibrant added

Acquisition Date

Operator
Instrument [ Ser# micrOTOF

14.05.2021 14:12:05

BOAL@DE
10248

Acquisition Parameter
Source Type ESI
Focus Mot active
Scan Begin 50 m'z
Scan End 3000 miz

lon Polarity Paositive

4500 V
-500 v

Sat Capillary
Sat End Plate Ofiset

Set Mebulizer
Set Dry Heater
Set Dry Gas
Set Divert Valve

0.4 Bar
180 C
4.0 V'min
Waste

Intens.

5
xi0 360.3231

1264

622 0293 032 0106

1,00+

0,754

0.50+

0251 15218700

1281.3208

0u00-

+MS, 0.0-1.0min #(1-55)

2121.9338
A

500 1000 150 2000

T2m00 0 me

Intens.

%104 236.0105

23800659
r.-

K‘ 237.0113
. 2351706 ) A

+MS, 0.0-1.0min #(1-55)

2391414

Z36.0100

237.0133
Z38.0059
l A

Fa!

GTHYN , Menhla 23601

234 235 236 237 238

239 240 miz
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S93

Page 1 of 1




HRMS spectrum of 2q

Analysis Info Acquisition Date  17.06.2021 15:03:25
Analysiz Mame DiData\ChizhowviTerentievBityukowJun_17_2021ov2243 Aclblow.d

Method tuna_lkow.m Operator BDAL@DE

Sample Name /TERN OV2243 Instrument / Saerg# micrOTOF 10248
Comment CH30H 100 %4, dil. 2000, calibrant added

Acquisition Parameter

Source Type ESI lon Paolarity Positive Set Mebulizer 0.4 Bar
Focus Mot active Set Diry Heater 180 “C
Scan Begin 50 miz Set Capillary 4500 v Set Dry Gas 4.0 Vmin
Scan End 3000 miz Set End Plate Offset  -500 Set Divert Valve Waste

Intens. +ME, 0.0-1_0min #[1-55)
X109 338 3412

. Gr2Opop 9220008

1521 6722

D-ﬂ“MMAL%—-L "l-l,-ll L....Emlim.m.,......

500 1000 1500 2000 2500 miz

Intens +M5, 0.0-1.0min #(1-55)

X105 306.0878
2.0

0.54 301.1332 3070908
3021362 3030843 305.2445 N o
25003 C12H1TN303S, MeniH4 30113

301.1324

500 302 1361

303.1288
il

C12H17MN303E5, Menhla 30604
306 0BES

5003 207.0916
A 308.0842
0+ T A

300 0 301 302 303 304 305 306 307 308 300 m'z
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Analysis Info
Analysiz Mame D)\Data\Chizhow\ TerentievBityukowiov2297  &clblow.d

Method

Sample Mame

Commaeant

tune_low.m
/TERN owv2297

HRMS spectrum of 2r

Acquisition Date 17.01.2022 17:06:24

Operator

Instrument / Ser# micrOTOF

CH30H 100 %, dil. 200, calibrant added

BDAL@DE
10248

Acquisition Parameter

Source Type
Focus

Scan Begin
Scan End

ESI lon Paolarity

Mot active
50 miz
3000 miz

Set Capillary
Set End Plate Ofiset

Positive

4500
-500 W

Set Mebulizer
Set Dy Heater
Set Dry Gas

Set Divert Valve

0.4 Bar
180 C
4.0 Vmin
Wasie

Intens.
%105

3.04

2 51

2.0

0.54

0.0-

2080256

G22.0205 9220135

1521 9788

AN

1818.9999 2121i9~156¢

+MS, 0.0-1.0min #1-59)

500 1000

1500 2000

2500 miz

Intens.
x105

2080256

243 0700
1

3030528

+MS, 0.0-1.0min #(1-55)

3140003

230703

(] , M+n

2980257

C 1 ZHOMNS0ES, M+nia 208 00|

C12HAMI03S, M+nk 314,00
3139056

2925 295 0 297.5

302 5 305.0 307.5

310.0 2E miz
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Analysis Info

HRMS spectrum of 2s

Acquisition Date
Analysis Name D:\Data\ChizhoviTerentieviBityukov'Jun_17_20210v2225_&ciblow.d

17.06.2021 14:59:17

Method tuna_low.m Opearator BDAL@DE
Sample Name /TERN OW2225 Ingtrument / Serg# micrOTOF 10248
Commeant CH30H 100 %, dil. 2000, calibrant added
Acquisition Parameter
Source Typa ESI lon Polarity Paositiva Set Mebulizer 0.4 Bar
Focus Mot active Set Dry Heater 180 “C
Scan Begin 50 miz Set Capillary 4500 W Set Dry Gas 4.0 'min
Scan End 3000 miz Set End Plate Offsst  -500 W Set Divart Valve Waste
Intens. +MS, 0.0-1.0min #(1-59)
x10%
9220104
251
622 0300
3383418
20+
1.5+
1.01
1521 S683
054
L.L 2121.9350
0.0+ S o, .,h.
500 1000 1500 2000 2500 miz
Intansa_ +MS, 0.0-1_0min #{1-59)
x10 328.0362
201
1.5
1.0
08 33229348
320.0387 3304921
07.2147 331.2736 3332026
0.07 C13HT1N304S, Menia 328.04
2000 3280362
15001
1000+
500+
3290385
| n 330.0322
I:I T T ¥ Jl T T T L] ‘lInL T T T T T ¥ T T
az7 328 324 330 k] 332 333 miz
Bruker Compass DataAnalysis 4.0 printed:  17.06.2021 15:29:19 Page 1 of 1
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HRMS spectrum of 2t

Analysis Info Acquisition Date  17.06.2021 15:24:12
Analyziz Name D\Data\Chizhov\TereantieviBityukoviJun_17_2021'pil283 &ciblow.d
Method tune_low.m Oparator BDAL@DE
Sample Name /TERN Pil283 Instrument / Ser# micrOTOF 10248
Commeant CH30H 100 %6, dil. 200, calibrant added
Acquisition Parameter
Source Type ESI lon Paolarity Paositiva Set Mebulizer 0.4 Bar
Focus Mot active Set Dry Heater 180 “C
Scan Begin 50 m'z Set Capillary 4500 W Set Dry Gas 4.0 Vmin
Scan End 3000 miz Set End Plate Ofiset  -500 W Set Divert Valve Wasta
Intansg +ME, 0.0-1.0min #{1-59)
X0 922.0098
6220300
338,349
1.54
1.01
0.5 15219685
2121.9350
0.0+ .‘..'.....'"...~...'-........
500 1000 1500 2000 2500 miz
|mansg, +MIS, 0.0-1.0min #(1-59)
x10 3319871
1.04
0.8+
06
0.4- 333 9841
o2 332,80
331.2836 Qaz.zgm ﬁ\- 2342971 334.9863
C12HBCINZ0O3S, M+na ,331.98
p— 3319887
15001 .I
1000
3335830
500 -
3329900
J lL fl\ 3349871
0= R — —_——t——— =
3315 3320 3325 333.0 3335 334.0 3345 335.0 3355 miz
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Analysis Info

HRMS spectrum of 2u

Acquisition Date

Analysiz Mame DiData\ChizhowviTerantievBityukow\pil286_&ciblow.d

Method
Sample Mama
Commeant

tune_lkow.m
JTERN pil28&

CH30H 100 %, dil. 200, calibrant added

Operator

Instrument / Sard micrfOTOF

17.01.2022 17:01:16

BDAL@DE
10248

Acquisition Parameter
Source Type ESI
Focus Mot active
Scan Begin 50 miz
Scan End 3000 miz

lon Paolarity

Sat Capillary
Sat End Plate Offsat

Positive

4500 W
-500 v

Set Mebulizer
Set Dry Heater
Set Diry Gas
Set Divert Valve

0.4 Bar
180 C
4.0 Vmin
Waste

Intens.
Pl

1.54

252 9733 G22.0301

1.04

0.5+

00
500

220146

1521

ag0z

“ 18130485

+MS, 0.0-1_0min #[1-59)

2121.9583

I

1000

1500

2000

ESIIII m'z

Intens. 4

x10°] 292 0725

293.0751
L.

_ 205.9949

2891614

am .iH'IE

+MS, 0.0-1.0min #{1-55)

308.0479
305.2485 1

310.3085

28503 }

252 0726

203.0755

C11H18N3035, MenNa 29207

C11HI5N30AS, M+nk 30805
308.0466

EIGG.EMQQ

292 204

296

238

300

302 304

306 308 310 miz
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Analysis Info
Analysis Name

HRMS spectrum of 4a

Acquisition Date  20.01.2022 13:27:43

DAData\BurykinaWOV2284negrep.d

Method tune_100-1200.m Operator BDALEDE
Sample Name  OV2284 Instrument / Sar# maXis 43
Commeant H20 100%:
Acquisition Paramatar
Source Type ESI lon Polarity Megative Set Mebulizer 1.0 Bar
Focus Active Set Dry Heater 200 C
Scan Begin 50 miz Set Capillary 4000 V Set Dry Gas 4.0 min
Scan End 1800 miz Set End Plate Offset -500 v Set Divert Valve Wasie
Intens. -MS, 51.5-58.9s #(51-53)
x104
212.013
3.
2.
601 .9781
1 .
10335866 1333 0674
1633 8491
805 4818
I:I- T L I‘
200 400 &00 BOO 1000 1200 1400 1600 miz
Intans. MS, 51 6-50 05 #(51-50)
x10% 2120
3.
E.
1 o
213060
J 214.0085
0 ol A — —
CYHEMICAS, M 212.01
2000 211}135
1500
10001
5001
J 213068 9140084
D ¥ ¥ v v T - .II:'"L v ¥ u r 1 ) T T T
212 213 214 25 216 miz
Bruker Compass DataAnalysizs 4.0 printad: 20.01.2022 13:31:44 Page 1 of 1
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HRMS spectrum of 4b

Analysis Info
Analysiz Nama
Method
Sample HName
Comment

D:\Data'Burykina'OV2295neg.d
wune_100-1200.m

ITERM OV2295

H20 100%

Acquisition Date  20.01.2022 13:36:36

Operator BDALEDE
Instrument / Serf# maXis 43

Acquisition Parameter
Source Type ESI
Focus Active
Scan Begin 50 miz
Scan End 1800 m'z

lon Polarity

Set Capillary
Set End Plate Offset

Iniens.
109 187 94676

1.0

0.8+

0.6+

0.4+

0.2+

197.0 197.5 198.0 198.5

199.0

1.0 Bar
200 C
4.0 'min
Waste

-MS, 54.6-58.05 #{54-58)

Set Mebulizer
Set Dry Heater
Set Dry Gas
Set Divert Valve

Megative

4000 V
500 W

1901647

1958935
2011130

1945 200.0 2005 201.0 m'z

187.8876

0.4+

0.2+

-MS, 54.6-50.85 #(54-58)

1991697

199.9935
[ 1

0.0

2000] 1978979

15004

1000

500+

)

R ————
CEH4AMI035, M 198.00

198.0012 198 9937
FAN S

1975 1880 1085

199.0 1995 2000 2005 miz
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HRMS spectrum of 4c

Analysis Info Acquisition Date 20.01.2022 15:48:23
Analysis Mame DAData\Kolotyrkina\2022'\Bitikovi0120010.d
Method tune_S50-1600_neg.m Operator BDAL@DE
Sample Name  /TERN 2433 Instrument / Serg# micrOTOF 10248
Comment CAH2N3035 m 182.9733 clb added H2D
Acquisition Parameatar
Source Type ESI lon Polarity Negative Set Nebulizer 1.0 Bar
Focus Mot active Set Dry Heater 200 C
Scan Begin 50 m'z Set Capillary 3200V Set Dry Gas 4.0 Vmin
Scan End 1650 m/'z Set End Plate Ofiset  -500 W Set Divert Walve Waste
Intens. -MS, 0.9-0.9min #(51-52)
1500 183.9824
1000
380951
500 2812480 3250823 3500666
o L . - ' 'l.ll . I.I |J_. J:. : " |I - ' . ' |.IJ_ ' |. JI-.‘ y . '
150 200 250 300 aso 400 450 miz
Intens. -MS, 0.9-0.9min #(51-52)
183.9824
1250+
1000
7504
500
20 184.9821
o et st p W Lt
CEH2M303ES, M 183.98
20004 183.0822
1500
1000
5004
oL, — L S
178 180 182 184 186 188 190 miz
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