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A convenient synthesis of 3-aryl-5-methylidene-2-thiohydantoins

Maxim E. Kukushkin, Nikita A. Karpov, Dmitry E. Shybanov,
Nikolai V. Zyk and Elena K. Beloglazkina

EXPERIMENTAL SECTION

All common reagents were purchased from commercial suppliers and used as received. The
melting points are uncorrected. *H and 3C NMR spectra were recorded on a Bruker Avance
spectrometer (400 MHz for'H, 100 MHz for 3C) in DMSO-ds. Chemical shifts are reported in
parts per million relative to TMS. High resolution mass spectra (HRMS) were recorded on an
Orbitrap Elite (Thermo Scientific) mass spectrometer with electrospray ionization (ESI) and
orbital trap. To inject solutions with a concentration of 0.1 to 9 mg ml* (in 1% formic acid in
acetonitrile), direct injection into the ion source using a syringe pump (5 ml min'*) was used. The
spray voltage was £3.5 kV, the temperature of the capillary was 275 °C.

General Procedure for the Synthesis of methylidenethiohydantoins 7 (7a as an Example)

5-Methylidene-3-phenyl-2-thioxoimidazolidin-4-one (7a). The B-morpholinoalanine 2a (2.45 g,
10 mmol) was dissolved in a pyridine-water mixture (20 + 10 ml), then pH of the solution was
brought to 9-10 with 3 N NaOH (~7 ml), and the flask contents were heated to 40 °C Then
phenyl isothiocyanate (1.56 g, 10 mmol) and then 3N NaOH (~3 ml) to maintain the required pH
was added. The resulting mixture was stirred for 25 min, and pyridine was removed by
extraction with toluene (3x20 ml). The aqueous phase was acidified with 10% hydrochloric acid
to pH 1-2, the resulting suspension was filtered off and discarded, and the filtrate was refluxed
for 1 hour. The mixture was cooled to room temperature, the formed precipitate was filtered off,
washed with water and dried in air. An additional portion of the product can be obtained from
the mother liquor when it is concentrated to 1/2 volume. The product is a white of pale orange
crystalline solid. Yield 1.04 g, 51%. *H NMR (400 MHz, DMSO-ds): 6 12.50 (s, 1H), 7.53-7.44
(m, 3H), 7.37-7.32 (m, 2H), 5.35 (d, J=1.7 Hz, 1H), 5.17 (d, J=1.8 Hz, 1H). 3C NMR (101
MHz, DMSO-dg): 6 178.2, 162.5, 135.4, 133.1, 128.9, 128.8, 128.7, 97.8. HRMS (ESI-) m/z
calcd. for (C10HgN20S, M-H): 203.0285, found: (M-H): 203.0289.

3-(2-Fluorophenyl)-5-methylidene-2-thioxoimidazolidin-4-one (7b). From 2a (2.45 g, 10 mmol)
and 2-fluorophenyl isothiocyanate (1.53 g, 10 mmol) compound 7b (1.65 g, 73%) was obtained
as a white of pale orange crystalline solid. *H NMR (400 MHz, DMSO-ds): 6 12.72 (s, 1H), 7.56
(m, 1H), 7.50 (td, J = 7.7, 1.7 Hz, 1H), 7.43 (m, 1H), 7.36 (td, J = 7.7, 1.7 Hz, 1H), 5.42 (d, J=2.0
Hz, 1H), 5.25 (d, J=2.0 Hz, 1H). 3C NMR (101 MHz, DMSO-ds): & 177.3, 162.0, 157.6 (d,
Jcr=250.1 Hz, 1C),135.2, 131.8 (d, Jcr=8.1 Hz, 1C), 131.6, 125.0 (d, Jcr=3.7 Hz, 1C), 120.5 (d,
Jer=12.7 Hz, 1C), 116.3 (d, Jcr=19.4 Hz, 1C), 99.0. HRMS (ESI-) m/z calcd. for (C10H7FN2OS,
M-H): 221.0190, found: (M-H): 221.0190.

3-(3-Fluorophenyl)-5-methylidene-2-thioxoimidazolidin-4-one (7c). From 2a (2.45 g, 10 mmol)
and 3-fluorophenyl isothiocyanate (1.53 g, 10 mmol) compound 7¢ (1.56 g, 56%) was obtained
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as a white of pale orange crystalline solid. 'H NMR (400 MHz, DMSO-ds): 6 12.56 (s, 1H), 7.55
(q, J=6.8 Hz, 1H), 7.38-7.29 (m, 2H), 7.23 (d, J=7.8 Hz, 1H), 5.36 (s, 1H), 5.18 (s, 1H). 3°C
NMR (101 MHz, DMSO-ds): 6 177.8, 162.2, 161.7 (d, Jcr=244.2 Hz, 1C), 135.3, 134.5 (d,
Jer=10.7 Hz, 1C), 130.4 (d, Jcr=9.0 Hz, 1C), 125.2 (d, Jcr=3.0 Hz, 1C), 116.3 (d, JcrF=23.8 Hz,
1C), 116.0 (d, Jcr=20.6 Hz, 1C), 98.0. HRMS (ESI-) m/z calcd. for (C10H7FN20OS, M-H):
223.0336, found: (M-H): 221.0182.

3-(4-Fluorophenyl)-5-methylidene-2-thioxoimidazolidin-4-one (7d). From 2a (2.45 g, 10 mmol)
and 4-fluorophenyl isothiocyanate (1.53 g, 10 mmol) compound 7d (1.51 g, 68%) was obtained
as a white of pale orange crystalline solid. *"H NMR (400 MHz, DMSO-ds): & 12.51 (s, 1H),
7.45-7.39 (m, 2H), 7.37-7.31 (m, 2H), 5.35 (d, J=1.8 Hz, 1H), 5.16 (d, J=1.8 Hz, 1H). *C NMR
(101 MHz, DMSO-de): 6 178.2, 162.5, 161.9 (d, Jcr=245.8 Hz, 1C),135.3, 131.1 (d, Jcr=9.0 Hz,
1C), 129.3 (d, Jcr=3.0 Hz, 1C), 115.8 (Jcr=22.9 Hz, 1C), 97.9. HRMS (ESI-) m/z calcd. for
(C10H7FN20S, M-H): 221.0190, found: (M-H): 221.0189.

3-(2-Chlorophenyl)-5-methylidene-2-thioxoimidazolidin-4-one (7e). From 2a (2.45 g, 10 mmol)
and 2-chlorophenyl isothiocyanate (1.70 g, 10 mmol) compound 7e (1.56 g, 66%) was obtained
as a white of pale orange crystalline solid. *H NMR (400 MHz, DMSO-ds): 6 12.68 (s, 1H), 7.65
(dd, J = 7.8, 1.3 Hz, 1H), 7.54-7.46 (m, 3H), 5.40 (d, J=1.8 Hz, 1H), 5.23 (d, J=2.0 Hz, 1H). 13C
NMR (101 MHz, DMSO-de): 6 177.3, 161.8, 135.2, 132.2, 131.9, 131.1, 130.8, 129.9, 128.1,
98.7. HRMS (ESI-) m/z calcd. for (C10H7CIN20S, M-H): 236.9895, found: (M-H): 236.9901.

3-(3-Chlorophenyl)-5-methylidene-2-thioxoimidazolidin-4-one (7f). From 2a (2.45 g, 10 mmol)
and 3-chlorophenyl isothiocyanate (1.70 g, 10 mmol) compound 7f (1.35 g, 57%) was obtained
as a white of pale orange crystalline solid.*H NMR (400 MHz, DMSO-ds): 6 12.55 (s, 1H), 7.55-
7.52 (m, 3H), 7.37, (m, 1H), 5.36 (d, J=1.8 Hz, 1H), 5.23 (d, J=1.9 Hz, 1H). 3C NMR (101
MHz, DMSO-de): 6 177.8, 1623, 135.3, 134.4, 132.9, 130.5, 129.0, 128.9, 127.8, 98.1. HRMS
(ESI-) m/z calcd. for (C10H7CIN20S, M-H): 236.9895, found: (M-H): 236.9903.

3-(4-Chlorophenyl)-5-methylidene-2-thioxoimidazolidin-4-one (7g). From 2a (2.45 g, 10 mmol)
and 4-chlorophenyl isothiocyanate (1.70 g, 10 mmol) compound 7g (1.42 g, 60%) was obtained
as a white of pale orange crystalline solid. 'H NMR (400 MHz, DMSO-ds): 6 12.54 (s, 1H), 7.58
(d, J=8.6 Hz, 2H), 7.41 (d, J=8.6 Hz, 2H), 5.36 (d, J=1.8 Hz, 1H), 5.17 (d, J=1.8 Hz, 1H). 3C
NMR (101 MHz, DMSO-dg): 6 177.9, 162.3, 135.3, 133.5, 131.9, 130.7, 128.9, 98.0. HRMS
(ESI-) m/z calcd. for (C10H7CIN20OS, M-H): 236.9895, found: (M-H): 236.9890.

3-(3-Chloro-4-fluorophenyl)-5-methylidene-2-thioxoimidazolidin-4-one (7h). From 2a (2.45 g,
10 mmol) and 3-chloro-4-fluorophenyl isothiocyanate (1.88 g, 10 mmol) compound 7h (1.43 g,
56%) was obtained as a white of pale orange crystalline solid. *H NMR (400 MHz, DMSO-ds):
8§ 12.59 (s, 1H), 7.73 (dd, J = 6.8, 2.4 Hz, 1H), 7.57 (t, J=9.0 Hz, 1H), 7.44 (m, 1H), 5.37 (d,
J=1.7 Hz, 1H), 5.19 (d, J=1.8 Hz, 1H). 13C NMR (101 MHz, DMSO-ds): 6 177.8, 162.2, 157.2
(d, Jcr=248.6 Hz, 1C), 135.3, 131.3, 130.1 (d, Jcr=7.7 Hz, 1C), 125.39, 119.4 (d, Jcr=18.8 Hz,
1C), 117.1 (d, Jcr=22.3 Hz, 1C), 98.1. HRMS (ESI-) m/z calcd. for (C10HsCIFN20S, M-H):
254.9801, found: (M-H): 254.9807.

3-(3-Methylphenyl)-5-methylidene-2-thioxoimidazolidin-4-one (7i). From 2a (2.45 g, 10 mmol)
and 3-methylphenyl isothiocyanate (1.49 g, 10 mmol) compound 7i (1.49 g, 68%) was obtained
as a white of pale orange crystalline solid. *H NMR (400 MHz, DMSO-d6): & 12.50 (s, 1H),
7.38 (t, J=7.6 Hz, 1H), 7.27 (d, J=7.5 Hz, 1H), 7.17-7.09 (m, 2H), 5.35 (d, J=1.4 Hz, 1H), 5.17
(d, J=1.4 Hz, 1H), 2.34 (s, 3H). 3C NMR (101 MHz, DMSO-d6): & 178.2, 162.5, 138.4, 135.3,
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133.0, 129.5, 129.1, 128.7, 125.9, 97.8, 20.8. HRMS (ESI-) m/z calcd. for (C11H10N20S, M-H):
217.0441, found: (M-H): 217.0438.

3-(4-Methylphenyl)-5-methylidene-2-thioxoimidazolidin-4-one (7). From 2a (2.45 g, 10 mmol)
and 4-methylphenyl isothiocyanate (1.49 g, 10 mmol) compound 7j (1.56 g, 72%) was obtained
as a white of pale orange crystalline solid. 'H NMR (400 MHz, DMSO-ds): 6 12.47 (s, 1H), 7.29
(d, J=8.1 Hz, 2H), 7.21 (d, J=8.1 Hz, 2H), 5.37 (s, 1H), 5.19 (s, 1H), 2.36 (s, 3H). 13C NMR (101
MHz, DMSO-ds): 6 178.3, 162.5, 138.5, 135.3, 130.4, 129.4, 128.5, 97.7, 20.8. HRMS (ESI-)
m/z calcd. for (C1:H10N20S, M-H): 217.0441, found: (M-H): 217.0447.

3-(3-Methoxylphenyl)-5-methylidene-2-thioxoimidazolidin-4-one (7k). From 2a (2.45 g, 10
mmol) and 3-methoxylphenyl isothiocyanate (2.34 g, 10 mmol) compound 7k (1.61 g, 69%) was
obtained as a white of pale orange crystalline solid. *H NMR (400 MHz, DMSO-ds): & 12.47 (s,
1H), 7.39 (t, J=8.1 Hz, 1H), 7.02 (dd, J= 8.3, 2.1 Hz, 1H), 6.94 (t, J=2.1 Hz, 1H), 6.90 (m, 1H),
5.33 (d, J=1.6 Hz, 1H), 5.14 (d, J=1.7 Hz, 1H), 3.75 (s, 3H). 1*C NMR (101 MHz, DMSO-ds): &
178.1, 162.4, 159.5, 135.3, 134.1, 129.6, 121.0, 114.7, 114.5, 97.8, 55.4. HRMS (ESI-) m/z
calcd. for (C11H10N20,S, M-H): 233.0390, found: (M-H): 233.0387.

3-(4-Methoxylphenyl)-5-methylidene-2-thioxoimidazolidin-4-one (71). From2a (2.45 g, 10 mmol)
and 4-methoxylphenyl isothiocyanate (2.34 g, 10 mmol) compound 71 (2.11 g, 90%) was
obtained as a white of pale orange crystalline solid. tH NMR (400 MHz, DMSO-ds): 6 12.50 (s,
1H), 7.24 (d, J=8.8 Hz, 2H), 7.01 (d, J=8.9 Hz, 2H), 5.32 (d, J=1.5 Hz, 1H), 5.16 (d, J=1.6 Hz,
1H), 3.78 (s, 3H). °C NMR (101 MHz, DMSO-ds): & 178.5, 162.7, 159.3, 142.9, 135.4, 130.0,
126.8, 125.6, 114.1, 97.7, 55.4. HRMS (ESI-) m/z calcd. for (C11H10N202S, M-H): 233.0390,
found: (M-H): 233.0394.

3-(4-Nitrophenyl)-5-methylidene-2-thioxoimidazolidin-4-one (7m). From 2a (2.45 g, 10 mmol)
and 3-fluorophenyl isothiocyanate (1.80 g, 10 mmol) compound 7m (1.05 g, 42%) was obtained
as a white of pale orange crystalline solid. *H NMR (400 MHz, DMSO-ds): 6 12.67 (s, 1H), 8.36
(d, J= 9.0 Hz, 2H), 7.72 (d, J=9.0 Hz, 2H), 5.40 (d, J=1.9 Hz, 1H), 5.21 (d, J=2.0 Hz, 1H). 3C
NMR (101 MHz, DMSO-dg): 6 177.2, 162.0, 147.2, 138.7, 135.3, 130.2, 124.0, 98.4. HRMS
(ESI-) m/z calcd. for (C10H7N3O3S, M-H): 248.0135, found: (M-H): 248.0141.
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‘Spectrum from 070320_NEG.wiff (sample 16) - KNA-96-2, -TOF MS (200 - 3000) from 0.13510 0.208 min
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Acquisition Parameter

Source Type ESI lan Polarity MNegativae Sat Nebulizer 1.0 Bar
Focus Mot active Set Dry Heater 200 ¢
Scan Bagin 50 miz Sat Capillary 3200V Sat Dry Gas 4.0 V'min
Scan End 1650 m'z Set End Plate Offset  -500V Set Divert Valve Wasta
Intens. “MS, 0.5-0.8Min #2048
palind
3
201.013
2 221.0190
14
195.1703
213.1863
o el aeth A L
C10H7FN20S, MnH ,221.02
20004 221.0190
1500
1000
500+
0 C10HENZ0S, MenH 201,07
20004 201.0128
1500
1000
500+
0 T T T T T T T
195 200 205 210 215 220 295 miz

S7



Compound 7¢
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Acquisition Parameter
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Compound 7e
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Acquisition Parameter
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Compound 7f

knaf36.1.1.1r
S

0]

5.36
5.36
5.17
5.17

<
<

Cl

748

NH

K

12000000

{ 11000000

10000000

9000000

{- 8000000

7000000

6000000

{- 5000000

4000000

3000000

2000000

{- 1000000

3.021
1.043
1.021
1.01-T

0

{--1000000

T T T

T
12.5 12.0 115 11.0

KNA-132-02-13C.2.1.1r

177.79
162.28

T
10.5

T T T T
9.5 9.0 8.0

T
10.0 7.0 6.5 6.0 5.5

8.5
f1 {ppm)

98.12

Cl

[
=}

15 DMSO
94 DMSO
73 DMSO
52 DMSO
31 DMSO
10 DMSO
89 DMSO

40.
39.
39.
§ 9.

39.
39.
38.

F2.00x10°
L 190x16
I1.80x10°
L1 70x16
L 1 60x16®
L 1 s0x16°
L1 q0x16b
L 1 30x10°
L1 20x16

1.10x10°

F1.00x10°
L o.00x10
| 8.00x10
L 7.00x10
L 6.00x10
L s.00x10
L 4.00x10
L 3.00x10
L 2.00x10
L 10ox1d

+0.00

I-1.00x10’

F-2.00x10’

180 170 160 150

T T
110 100

f1 {ppm)

T T T
140 130 120
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Acquisition Parameter

Source Type
Focus

Scan Bagin
Scan End

ESI

Mot active
50 miz
1650 miz

lan Polarity

Sat Capillary

Set End Plate Offsat

MNegativae

3200V
-500 W

Set Nebulizer
Set Dry Heater
Sat Dry Gas
Set Divert Valve

1.0 Bar
200 ¢
4.0 I'min
Wasta

Intens.
[%]
100

-M5, 0.4-0.8min #{24-45)|
236.0203

a0

2389877

237.5028

239.9800
236.1034 240.9852

C10A-CIN208, MnH 236,59

2360805
100

201

2389865
|

239.9899

2409823

235 24p 211 242 mé
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Compound 7g

ki8133.1.1.1r
o

[
Cl

5.36
5.36
5.17
5.17

{- 11000000

<
<

{- 10000000

{-9000000

{- 8000000

{- 7000000

{- 6000000

{- 5000000

{-4000000

{- 3000000

2000000

1000000

g
<
—
T

1.02
1.029

-1000000

T T T

125 12.0 11.5 11.0

KNA-133-02-13C.2.1.1r

177.89
162.32

Cl

NH

T T T T T
10.5 9.5 8.5
11 (ppm)

98.05

5.5 5.0

2.8x10"

15 DMSO
94 DMSO
73 DMSO
31 DMSO
10 DMSO
89 DMSO

40.
39
39,
39.
39,
38

F2.6x10

!
|

b2.4x10”
b2.2x10"
F2.0x10'
1.8x10°

1.6x10’

1.4x10°

1.2x10°

1.0x10’

8.0x10°

L6.0x10°

t4.0x10°

F2.0x10°

+0.0

b-2.0x10°

T T T T
180 170 160 150

T T T T T
140 130 120 110 100
11 (ppm)

S16
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‘Spectrum from 070320_NEG.wiff(sample 15) - KNA 133, -TOF MS (200 - 3000) from 0.158 t0 0.232 min

236.9889
1.2¢5

1.1e5

1.0e5

9.0e4

8.0e4

7.0e4

Intensity

6.004
5.0e4. 238.9857
4.004
3.0e4

2.0e4
237.9917

1004 239.9883
240.9827 272.9656 474.9862 496.9686
216.9268 L i
L L . L

334.9653 356.9477
;
L L

0.0e
220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600 620 640 660 680 700 720 740 760 780 800 820 840

Mass/Charge, Da
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Compound 7h

KM-64-01.1.1.1r RRANAHALELEILRY CEEE:
o NNNNNNNNNNNNNNN [LRT RN
\ F TS e vV
. Bl e
e aec e <2
3 333 33
T T T T T T T T T T T T T T T T
12.5 12.0 11.5 11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0
1 (ppm)
KM-649-02-13C.2.1.1r 2339422383
Zz= zZ ==
@ N N o T onNa o DM aoa aoag
R 3y 58 5832 § 8%As 2 EEed BEH
R c B8 ? AR & 3385 @ Sggdaag
8 g B3 # B8 & 32333 g sasdads
Lol LSy TNV N

180 170 160 150

140

130

120

110
11 (ppm)

100

S18

|- 5500000

5000000

4500000

4000000

3500000

{ 3000000

{- 2500000

{-2000000

{ 1500000

{- 1000000

500000

0

~-500000

b5.5x10°

I5.0x10°

ta.5x10°

F4.0x10°

t3.5x10°

F3.0x10°

b2.5x10°

F2.0x10°

F1.5x10°

F1.0x10°

b5.0x10"

F-5.0x10’



Acquisition Parameter

Sourca Typa ESI lon Polarity Megativa Sat Nebulzer 1.0 Bar
Focus Mot activa Sat Dry Heater 200 C
Scan Bagin 50 Mz Sat Capillary 3200V Sat Dry Gas 4.0 'min
Scan End 1650 miz Set End Plate Offset  -500 V Set Divert Valve Wasta

InteE'ls,i -MS, 0.5-0.8min #{28-45)
|

1204

254.0807

204

v

& ) C10HECIFNZOS, WenH 25498
254 29801

a0

240 245 250 255 260 265 Z70 275 280 miz
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Compound 7i

KM-647-01.1.1.1r

12.50

5.35
5.34
5.17
5.17
2.52 DMSO
2.51 DMSO
2.50 DMSO
2.50 DMSO
249 DMSQ
2.49 DMSO
2.34

<.

£

o \fS

NH

é

{- 7000000

6500000

6000000

5500000

5000000

{-4500000

(4000000

3500000

3000000

2500000

2000000

{ 1500000

1000000

500000
0

-500000

3.08=

11.5

KM-647-02-13C.2.1.1r

178.22
162.49

11.0 10.5

40.15 DMSO
39.94 DMSO
39.73 DMSO
39.31 DMSO
39.10 DMSO
38.89 DMSO

97.76

I
i

NH

2.5

l6.5x10°

20.81

L6.0x10°

t5.5x10°

Fs.0x10°

Fa.5x10°

F4.0x10°

L3.5x10°

t3.0x10°

F2.5x10°

F2.0x10°

F1.5x10°

F1.0x10°

F5.0x10’

0.0

F-5.0x10’

T T T
180 170 160

T T T T T T T T T T T T T
150 140 130 120 110 100
1 {ppm)
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Acquisition Parameter
Sourca Typa ESI
Focus Not active
Scan Bagin 50 Mz
Scan End 1650 miz

lon Polarity Megativa

3z00V
-500 V

Sat Capillary
Set End Plata Offsat

1.0 Bar
200 C
4.0 ¥min
Wasta

Set Nebulizer
Sat Dry Heater
Sat Dry Gas
Sat Divert Valve

Intens.
[%]
100

204

205.0370

217.0432

LA
)

-MS, 0.8-0.9min #{46-54)

2271801

1004

a0

217.0441

C11H10M20S, MnH 217.04

205

S21

220 225 230miz



Compound 7j

KNA-135.1.1.1r

5 cmng T o b Ao o@e
~ MmNy Mo b tnlnintn ¥ M
N SRR gl o s
~N NV )
1!
i
" ) k dk
g 43 g4 3
2 ]R 3 ]
T T T T T T T T T T T T T T T T T T T
12.5 12.0 11.5 11.0 10.5 10.0 9.5 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5
1 {ppm)
KNA-135-02-13C.2.1.1r 22232382
===z =
© < N 1 0o m ooooooo
8 b 58 230 w0 nymAaDoa o
o o 0 1 OO ® ~ JanRhinma®© ]
@ g g8 838 N decaaga g
5 g oo add 5 EEEEEEE S
NI TN |
[
T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20
f1 {ppm)

S22

- LtuuuuUUY

9000000

(8000000

7000000

6000000

5000000

4000000

{ 3000000

2000000

{- 1000000

b2.5x10"

F2.0x10"

F1.5x10°

F1.0x10°

t5.0x10°

0.0




Acquisition Parameter
Source Type ESI
Focus Mot active
Scan Bagin 50 miz
Scan End 1650 miz

lan Polarity

Sat Capillary

MNegativae

3200V

Set End Plate Offsat  -500W

Set Nebulizer
Set Dry Heater
Sat Dry Gas

Set Divert Valve

1.0 Bar
200 ¢
4.0 I'min
Wasta

Intens.
[%]
100

&0

2170447

218.0470

219.0413

-MS, 0.4-0.7min #{22-42)

224 GBBG

100

201

2170441

218.0474

219.0400
|

CTIHI0NZ05, WenH 217 04

218 230

S23
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Compound 7k

knal3Z1.1.1r
S

3
! N N - L 6000000

ONG '
5500000

5000000

N
(0] S t
/\é / J 14500000

4000000

{ 3500000

3000000

2500000

2000000

1500000
1000000
|
| L
500000
.J

-500000

L

0.99x
.Z\I
‘oA

1.0
0.97-
1.02
1.0.
1.0

c:1
-
T T T T

T T T T T T T
12.5 12.0 115 11.0 10.5 10.0 9.5 9.0

T
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5
T1 {ppm)

KNA-132-02-13C.2.1.1r
b1.20x10°

15 DMSO
94 DMSO
73 DMSO
31 DMSO
10 DMSO
89 DMSO

97.77
55.42
39.
39,
9.
39.
39.
38.

178.14
— 162.40
— 159.48

40.

_-135.36
— 134.14
— 129.62
— 121.00
_-114.76
N 114.47

z
§

1.10x10°

I1.00x10°
e) L
t9.00x10"

I-8.00x10"

O=N_s i
/\4 t7.00x10"

t6.00x10"

b5.00x10"

I4.00x10"

F3.00x10"

F2.00x10"

F1.00x10"

F-1.00x10’

T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40
T1 (ppm)
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Specium from (70320_NEG wif (sample 14) - KNA 132, TOF MS (200 - 3000) rom 0,144 0 0.218 min
1.10e5 233.0387

1.05e5
1.00e5
9.50e4
9.00e4
8.50e4
8.00e4
7.50e4
7.00e4
6.50e4
6.00e4
5.50e4

Intensity

5.00e4
4.50e4
4.00e4
3.50e4
3.00e4
2.50e4

2004 234.0412
1.50e4 331.0158

1.00e4
235.0357 202.9230

5.00e3 332.0186 390.8999 7”2»88‘5

0.00 i . .

467.0848
581.0570
‘ 489.0668 ‘510.8589 1 613.0849
e

Lo, P P T

679.0353

52.1333

711.0629 728.7970
L

777.0141
809.

.0407
a

250 300 350 400

450 500 550 600
Mass/Charge, Da

S25

650

700

750
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Compound 71
KM-8-01.1.1.1r ouYYTITTN - 18UULLLY
o 8833338 A

! o PR I

7.
7.
7.
7.
7.
7.
7.
7.02
7.01
5.33
5.33
5.17
5.17
—3.79

Ls.
<5

17000000

16000000
{ 15000000

{ 14000000

N L
J/ o \/4 S [ J L 13000000
NH I

12000000
11000000

10000000

9000000

8000000

{ 7000000

6000000

5000000

4000000

3000000

2000000

1000000

A JL e

?
g

{-1000000

ER

2,021
2.06-=
1.01-T
1.0

3.12=

T T T T T T T T T T T T T T T T
12.5 12.0 11.5 11.0 10.5 10.0 9.5 9.0 8.

~N
”n
~
)
o
o]
o
o
U

U

U

o
&
[y
&
)

.5 8.0
11 (ppm)
KM-639-13C.2.1.1r

F1.30x10°

40.15 DMSO
39.94 DMSO
39.73 DMSO
39.52 DMSO
39.10 DMSO
38.89 DMSO

178.54
— 162.67
— 159.34

142.89
— 135.39
~ 129.96

55.42

126,84

Z125.58
114.08
97.70

:

F1.20x10°
_ F1.10x10°

I 1.00x10°

F-9.00x10"

N I-8.00x10"

S L
f\\l/f F7.00x10"

I6.00x10"

I-5.00x10"

F4.00x10"

I3.00x10"

F2.00x10"

| b 1.00x10"

+0.00

F-1.00x10’

T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40
11 (ppm)
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Acquisition Parameter
Source Type

Focus

Scan Bagin

Scan End

ESI

Mot active
50 miz
1650 miz

lan Polarity MNegativae

Sat Capillary 3200V
Set End Plate Cffset  -500V

Set Nebulizer 1.0 Bar
Set Dry Heater 200 ¢
Sat Dry Gas 4.0 V'min
Set Divert Valve Wasta

Intens.
[l

120

a0

Z33.0304

234.0419
231.9960 235.0367

-M5, 0.3-0.8min #{20-50)

100

201

233.0390

2340423
1

235.0340

C11H10M2025, MnH 23304

S27
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Compound 7m

KM-642-01.1.1.1r 5H85Y TRANRR sasq
at WOBBB NNNNNN wwwnn
| SN S\ vV
-9000000
NO, |- 8000000
7000000

N
(0] /\4 S I 6000000

5000000
4000000
3000000

2000000

1000000

—_—
—
-
-

ry & g a el
5 g 8 8 8
3 3 3 S 2
T T T T T T T T T T T T T T T T
3.0 12.5 12.0 11.5 11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5
1 (ppm)
KM-642-03-13C.2.1.1r 22323338% f1.80x10"
===z =
@ o o - 2] o < ooooooo r
5 g s a8 8 8 8 saagaas |
b ! TN Lisoxad
F1.50x10°
F1.40x10°
NO, F1.30x10°
F1.20x10°
b1.10x18°
F1.00x10°
0o /\48 F9.00x10"
NH I-8.00x10"
F-7.00x10"
I6.00x10"
I-5.00x10"
I4.00x10"
F3.00x10"
F2.00x10"
F1.00x10"
L-0.00
F-1.00x10’

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40
T1 (ppm)
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Acquisition Parameter

Source Type ESI lan Polarity MNegativae Sat Nebulizer 1.0 Bar
Focus Mot active Set Dry Heater 200 ¢
Scan Bagin 50 m'z Sat Capillary 3200V Set Dry Gas 4.0 V'min
Scan End 1650 miz Set End Plate Offset  -500V Set Divert Valve Wasta

Inte;ms.i -M5, 0.6-0.9min #{35-51)|
)

120

248 0141

a0

404

249.0167

2471820 250.0118

o4 ' ' C10A7N30as, MonH 248.01
248.0135

100

a0

404

249.0168

250.0084

245 246 247 248 240 250 251 262 miz
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