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1. Synthesis and description of compounds 1i 4

General information

All chemical reagents and solvents were kindly provided by Enamine Ltd. as a support of
Ukrainian science. The reaction progress was monitored using the thin-layer chromatography
(TLC) method on Silica gel 60 F254 Merck. Column chromatography was carried out using
Silica gel (2001 300 mesh). Melting points were determined using an automated melting point
System Opti Melt. NMR spectra of obtained products were recorded on Varian Unity Plus
400 spectrometer (400 MHz for *H and 101 MHz for **C), Bruker 170 spectrometer (500 MHz
for 'H and 126 MHz for *3C), and Agilent ProPulse 600 spectrometer (600 MHz for *H, 151
MHz for *3C), with chemical shifts reported in ppm using the solvent residual signal as an
internal standard. The mass spectra (MS) were recorded on an Agilent 1100 Series high-
performance liquid chromatograph equipped with a diode matrix with an Agilent LC\MSD SL
mass selective detector; in compounds description found and calculated data for ions with
%Cl and "°Br isotopes are given.

The substrates 1a-h were obtained according to the procedure, described in Ref. [11]. For
the description of compound 1b see [10], 1e see [11], 1g see [12, 13].

2-one (1la). White solid; yield 54%; mp 214 AC d e c ®HmMMR
(500 MHz, DMSO-dg) 1.16 (br. s, 1H), 11.10 (br. s, 1H), 7.51 (t, J =

(2)-4-(Dichloromethylene)-5-((allylaminosulfonyl)imino)imidazolidin-
0 J/
HN>\\NH HN 6.0 Hz, 1H), 5.83 (ddt, J = 16.8, 10.6, 5.6 Hz, 1H), 5.21 (dd, J = 16.8,

N-35C | 1.8 Hz, 1H), 5.08 (dd, J = 10.6, 1.8 Hz, 1H), 3.60 (t, J = 5.8 Hz, 2H)

cl © ppm; C NMR (126 MHz, DMSO-dg)  152.3, 150.3, 134.3, 129.8,

cl 116.3, 106.8, 45.3 ppm; ESI-MS m/z: found 298.8 [M+1]", calc. 299.0
[M+1]".

(2)-4-(Dichloromethylene)-5-((cyclopentylaminosulfonyl)imino)-

(3\\NH HN/O

HN I
.S=0

imidazolidin-2-one (1c). Yellow solid; yield 72%; mp 208 A C'H NMR
(500 MHz, DMSO-ds) U  1ht.s,@H), 7427 7.25 (m, 1H), 3.69 i
3.58 (m, 1H), 1.8571 1.72 (m, 2H), 1.64 7 1.53 (m, 2H), 1.53 7 1.38 (m,

. N5 4H) ppm; *C NMR (126 MHz, DMSO-d¢)  162.4, 150.1, 129.8, 106.5,
Cl 54.9, 32.5 (2C), 22.9 (2C) ppm; ESI-MS m/z: found 327.0 [M+1]", calc.
327.0 [M+1]".

(2)-4-(Dichloromethylene)-5-((cyclohexylaminosulfonyl)imino)-

o /O imidazolidin-2-one (1d). Yellow solid; yield 78%; mp 201 A Glecomp.

>\\NH HN 'H NMR (500 MHz, DMSO-dg)  1{.09 (br. s, 2H), 7.451 7.14 (m, 1H),

HN P 3.217 3.04 (m, 1H), 1.97 i 1.77 (m, 2H), 1.74 i 1.55 (m, 2H), 1.53 i

N5 1.39 (m, 1H), 1.32 i 1.04 (m, 5H) ppm; **C NMR (126 MHz, DMSO-ds)

N U 152.3, 149.9, 129.8, 106.4, 52.4, 33.1 (2C), 25.0 (2C), 24.3 ppm;

ESI-MS m/z: found 341.0 [M+1]", calc. 341.0 [M+1]".
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Br

(2)-4-(Dichloromethylene)-5-[{(4-bromobenzyl)aminosulfonyl}imino]-
imidazolidin-2-one (1f). Ligth yellow solid; yield 85%; mp 195 A C
decomp. *H NMR (500 MHz, DMSO-dg)  1D.56 (br.s, 2H, partly
exchanged with HOD), 7.69 (br. s, 1H), 7.48 (d, J = 8.0 Hz, 2H), 7.28
(d, J = 8.0 Hz, 2H), 4.10 (s, 2H) ppm; *C NMR (126 MHz, DMSO-ds)
U 154.5, 153.2, 137.4, 130.9 (2C), 130.5, 130.0 (2C), 120.2, 105.5,
53.3 ppm; ESI-MS m/z: found 426.8 [M+1]", calc. 426.8 [M+1]".

Ethyl (Z)-(N-(5-(dichloromethylene)-2-oxoimidazolidin-4-ylidene)-
sulfamoyl)glycinate (1h). White solid; yield 66%; mp 165AC de ¢
'H NMR (400 MHz, DMSO-dg) 1122 (br. s, 1H), 11.17 (s, 1H), 7.76
(t, J = 6.1 Hz, 1H), 4.07 (g, J = 7.1 Hz, 2H), 3.83 (d, J = 6.1 Hz, 2H),
1.17 (t, J = 7.1 Hz, 3H) ppm; **C NMR (151 MHz, DMSO-d¢)  189.1,
152.3, 151.2, 129.8, 107.3, 60.8, 44.1, 13.9 ppm; ESI-MS m/z: found
345.0 [M+1]", calc. 345.0 [M+1]".

tert-Butyl (2)-(2-((N-(5-(dichloromethylene)-2-oxoimidazolidin-
4-ylidene)sulfamoyl)amino)ethyl)carbamate (1i). White solid; yield
67%; mp 180 A Glecomp. *H NMR (400 MHz, DMSO-dg)  1i1.22 (br.
s, 1H), 11.09 (s, 1H), 7.34 (t, J = 6.0 Hz, 1H), 6.77 (t, J = 6.0 Hz, 1H),
3.06 (g, J = 6.8 Hz, 2H), 2.98 (g, J = 6.8 Hz, 2H), 1.36 (s, 9H) ppm;
13C NMR (101 MHz, DMSO-ds)  1%5.6, 152.8, 150.9, 130.0, 106.6,
77.9, 42.7, 39.6, 28.3 (3C) ppm; ESI-MS m/z: found 400.0 [M-1]', calc.
400.0 [M-1]'.

General procedure for compounds 2a-h synthesis

To a suspension of substrate 1a-h (1 mmol) in i-PrOH (10 mL) formalin (0.4 mL, 5 mmol) and
conc. HCI (0.05 mL) were added at room temperature; then the temperature was raised to
80 A Cand the reaction mixture was stirred for 48 h in a closed vial. After that the reaction
mixture was cooled, the volatile components were evaporated in vacuo. The residue was
treated with water (50 mL) and extracted with ethyl acetate (22 25 mL). The organic layer was
washed with water (25 mL), dried with anhydrous Na,SO,, and evaporated in vacuo. The
crude product was purified by column chromatography on a silica gel with AcOEt / hexane

4 : 6 as an eluent.

o) f
reQ
\N/S,\\:O
o)

I
c Cl

3-Allyl-8-(dichloromethylene)-3,4,7,8-tetrahydro-6H-imidazo[5,1-c]-

[1,2,4,6]thiatriazin-6-one 2,2-dioxide (2a). White solid; yield 64%; mp
225 A Cdecomp. 'H NMR (500 MHz, DMSO-dg)  11.49 (br. s, 1H),
5.82 (ddt, J = 17.2, 10.2, 6.5 Hz, 1H), 5.34 (d, J = 17.2 Hz, 1H), 5.29
(d, J = 10.2 Hz, 1H), 5.12 (s, 2H), 3.76 (d, J = 6.5 Hz, 2H) ppm; *°C
NMR (126 MHz, DMSO-ds) 162.3, 149.9, 131.7, 127.5, 120.8, 109.0,
55.8, 50.7 ppm; *C APT NMR (151 MHz, DMSO-dg) U 41(G)2
150.0 (C), 131.7 (CH), 127.6 (C), 121.0 (CH,), 109.7 (C), 55.8 (CHy,),
50.7 (CHy) ppm; ESI-MS m/z: found 311.0 [M+1]", calc. 311.0 [M+1]".

Sl-4



3-Cyclobutyl-8-(dichloromethylene)-3,4,7,8-tetrahydro-6H-imidazo-
[5,1-c][1,2,4,6]thiatriazin-6-one 2,2-dioxide (2b). White solid; yield
31%; mp 230i 235 A Glecomp. *H NMR (400 MHz, DMSO-ds)  1i1.54
(br. s, 1H), 5.08 (s, 2H), 3.92 7 3.72 (m, 1H), 2.18 7 1.89 (m, 4H), 1.74
i 1.44 (m, 2H) ppm; *C NMR (126 MHz, DMSO-d¢)  1%2.0, 149.9,
127.4, 109.0, 54.6, 51.9, 28.4 (2C), 13.8 ppm; ESI-MS m/z: found
323.0 [M-1]', calc. 323.0 [M-1]'.

3-Cyclopentyl-8-(dichloromethylene)-3,4,7,8-tetrahydro-6H-imidazo-
[5,1-c][1,2,4,6]thiatriazin-6-one 2,2-dioxide (2c). White solid; yield
37%; mp 225i 230 A Glecomp. *H NMR (400 MHz, DMSO-ds)  111.58
(s, 1H), 5.21 (s, 2H), 3.76 (p, J = 7.9 Hz, 1H), 1.90 i 1.75 (m, 2H),
1.69 i 1.56 (m, 2H), 1.57 i 1.41 (m, 4H) ppm; *C NMR (126 MHz,
DMSO-dg) 1H2.1, 149.6, 127.3, 109.2, 59.9, 55.1, 30.0 (2C), 22.3
(2C) ppm; ESI-MS m/z: found 339.0 [M+1]", calc. 339.0 [M+1]".

3-Cyclohexyl-8-(dichloromethylene)-3,4,7,8-tetrahydro-6H-imidazo-
[5,1-c][1,2,4,6]thiatriazin-6-one 2,2-dioxide (2d). White solid; yield
41%; mp 230AC d e c'®HinNMR (400 MHz, DMSO-ds)  11.60
(br. s, 1H), 5.22 (s, 2H), 3.68 1 3.47 (m, 1H), 1.84 1 1.60 (m, 4H), 1.59
i 1.48 (m, 1H), 1.43 i 1.16 (m, 4H), 1.12 i 0.98 (m, 1H) ppm; **C
NMR (101 MHz, DMSO-ds) 1%2.2, 149.6, 127.3, 109.4, 58.9, 53.1,
30.3 (2C), 25.3 (2C), 24.6 ppm; ESI-MS m/z: found 353.0 [M+1]", calc.
353.0 [M+1]".

Cl

3-Benzyl-8-(dichloromethylene)-3,4,7,8-tetrahydro-6H-imidazo([5,1-c]-
[1,2,4,6]thiatriazin-6-one 2,2-dioxide (2e). White solid; yield 53%; mp
235AC de clelmIPR (400 MHz, DMSO-dg)  11.43 (br. s, 1H),
7.35 (s, 5H), 5.08 (s, 2H), 4.36 (s, 2H) ppm; *C NMR (101 MHz,
DMSO-dg) 162.3,1499,134. 3, 129.1 (2%), 1
109.0, 56.0, 52.1 ppm; ESI-MS m/z: found 361.0 [M+1]", calc. 361.0
[M+1]".

Br

3-(4-Bromobenzyl)-8-(dichloromethylene)-3,4,7,8-tetrahydro-6H-
imidazo[5,1-c][1,2,4,6]thiatriazin-6-one 2,2-dioxide (2f). White solid;
yield 64%; mp 210 A Glecomp. *H NMR (400 MHz, DMSO-dg)  1i1.48

(3\\ PR (br.s, 1H), 7.54 (d, J = 8.0 Hz, 2H), 7.32 (d, J = 8.0 Hz, 2H), 5.11 (s,
i N L 2H), 4.35 (s, 2H) ppm; *3C NMR (101 MHz, DMSO-d¢)  162.3, 149.9,
/Z)\\N/S\SO 133.9, 131.4 (2C), 131.2 (2C), 127.3, 121.6, 109.2, 56.4, 51.5 ppm:

Cl Cl ESI-MS m/z: found 438.8 [M+1]", calc. 438.9 [M+1]".

Meo | 8-(Dichloromethylene)-3-(4-methoxybenzyl)-3,4,7,8-tetrahydro-6H-
imidazol[5,1-c][1,2,4,6]thiatriazin-6-one 2,2-dioxide (2g). White
solid; yield 53%; mp 225 A Glecomp. *H NMR (400 MHz, DMSO-de)

0 11.40 (s, 1H), 7.28 (d, J = 8.6 Hz, 2H), 6.88 (d, J = 8.6 Hz, 2H), 5.09

(s, 2H), 4.30 (s, 2H), 3.74 (s, 3H) ppm; **C NMR (101 MHz, DMSO-ds)
U 159.4, 152.2, 149.9, 130.6 (2C), 127.3, 125.7, 113.9 (2C), 109.0,
55.8, 55.1, 51.8 ppm; ESI-MS m/z: found 390.8 [M+1]", calc. 391.0
[M+1]".
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Ethyl 2-(8-(dichloromethylene)-2,2-dioxido-6-0x0-7,8-dihydro-6H-
o EtOTO imidazo[5,1-c][1,2,4,6]thiatriazin-3(4H)-yl)acetate (2h). White solid;
>\\N/\N yield 53%; mp 1751177 A C'H NMR (400 MHz, DMSO-dg) 11.54

(br. s, 1H), 5.30 (s, 2H), 4.20 i 4.06 (m, 4H), 1.19 (t, J = 7.1 Hz, 3H)
ppm; C NMR (151 MHz, DMSO-d¢)  18.2, 152.5, 150.0, 127.6,
Cl Cl 109.0, 61.0, 57.9, 50.5, 13.9 ppm; ESI-MS m/z: found 357.0 [M+1]",
calc. 357.0 [M+1]".

HN - é_O
T
N ‘0

Procedure for compounds 2i,j synthesis and separation
To a suspension of substrate 1i (1.0 g, 2.49 mmol) in i-PrOH (30 mL) 37% formalin (0.808 g,
9.96 mmole) and 36% aq HCI (0.0126 g, 0.05 mmole) were added. The reaction mixture was
stired at 80 AC f dythed 8aHCO3 (0.021 g, 0.25 mmol) was added and volatiles were
evaporated in vacuo (12 mmHg). Water (50 mL) and CH,Cl, (50 mL) were added to the
residue, the products mixture was extracted in organic phase, which was separated and
evaporated. Separation of the products 2i,j were performed by column chromatography on a
silica gel (50 g) with the mixture CH,Cl, / MTBE (gradient O to 20 v/v) as an eluent.
Boc | tert-Butyl (2-(8-(dichloromethylene)-2,2-dioxido-6-ox0-7,8-dihydro-
NH | 6H-imidazo[5,1-c][1,2,4,6]thiatriazin-3(4H)-yl)ethyl)carbamate (2i).
0 j White solid; yield 50%; mp 180 (dec.) A C*H NMR (400 MHz, DMSO-
HN>\\N/\I}I de) 11.52 (br.s, 1H), 6.93 (br. s, 1H), 5.17 (s, 2H), 3.13 (br. s, 4H),
/Z)\\N/S\sO 1.38 (s, 9H) ppm; *C NMR (126 MHz, DMSO-d¢)  155.7, 152.2,
cl o 150.1, 127.6, 108.9, 77.8, 57.4, 48.0, 38.3, 28.2 ( 3 ypm; ESI-MS
Cl m/z: found 412.0 [M-1]', calc. 412.0 [M-1] .
tert-Butyl (2-(8-(dichloromethylene)-2,2-dioxido-6-0x0-7,8-dihydro-
6H-imidazo[5,1-c][1,2,4,6]thiatriazin-3(4H)-yl)ethyl)(isopropoxy-

i-PrO

\\N\Boc methyl)carbamate (2j). White solid; yield 10%; mp 130 (dec.) A C*H

S NMR (500 MHz, DMSO-dg)  111.53 (br. s, 1H), 5.19 (s, 2H), 4.66 (s,

o0 2H), 3.62 (h, J = 6.2 Hz, 1H), 3.40 (br. t, J = 6.5 Hz, 2H), 3.26 (br. t, J =
yLN 5=0 6.5 Hz, 2H), 1.41 (s, 9H), 1.08 (d, J = 6.2 Hz, 6H) ppm; *C NMR (151
HN__=N" 0 MHz, DMSO-d¢) 154.5 and 154.4, 152.3, 150.1, 127.6, 108.9, 79.7,
f 74.8, 68.0 and 67.4, 58.1 and 57.7, 47.6 and 46.9, 44.3 and 43.6, 27.8
¢~ ( 3 §22.1 and 22.0 ( 2 wpm; ESI-MS m/z: found 484.0 [M-1]', calc.

484.1 [M-1]".

General procedure for compounds 3g,3l synthesis

Compound 2g or 2k (1 mmol) was dissolved in acetone (25 mL) and milled K,CO3; (0.21 g,

1.5 mmol for 2g; 0.415 g, 3 mmol for 2k) with KI (cat.) were added. The reaction mixture was

stirred at 25AC f or 30 mi n, 0.085mMd, 0£2Ihge h.5 mihel Ifor Zg; 0.19 mL,

0.43 g, 3 mmol) was added portion wise. Reaction mixture was stiredat25AC f orl6hAbout
(until full conversion according to LCMS), then the acetone was evaporated from the reaction
mixture, H,O (20 mL) and 5% aqg HCI were added to pH 51 6, and product was extracted with

EtOAc (2320 mL). Combined extracts were dried with anhydrous K,COg, and the solvent was
evaporated in vacuo to produce crude product, which was purified by flash chromatography
(hexanei MTBE, gradient 201 100%).
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MeO

8-(Dichloromethylene)-3-(4-methoxybenzyl)-7-methyl-3,4,7,8-tetra-
hydro-6H-imidazo[5,1-c][1,2,4,6]thiatriazin-6-one 2,2-dioxide (3Q).
Light yellow solid; yield 79%; mp 149i 150 A C'H NMR (500 MHz,
DMSO-dg) 77 (d, J = 8.2 Hz, 2H), 6.89 (d, J = 8.2 Hz, 2H), 5.13 (s,
2H), 4.30 (s, 2H), 3.75 (s, 3H), 3.27 (s, 3H) ppm; **C NMR (126 MHz,
DMSO-ds) 189.4, 152.2, 150.5, 130.6 (2C), 127.8, 125.6, 113.7 (2C),
111.0, 56.2, 55.1, 51.8, 30.6 ppm; ESI-MS m/z: found 405.0 [M+1]",
calc. 405.0 [M+1]".

8-(Dichloromethylene)-3,7-dimethyl-3,4,7,8-tetrahydro-6H-imidazo-
[5,1-c][1,2,4,6]thiatriazin-6-one 2,2-dioxide (3I). Light yellow solid;
yield 75%; mp 221i 222 A C'H NMR (500 MHz, DMSO-ds) 5124 (s,
2H), 3.37 (s, 3H), 2.81 (s, 3H) ppm; *C NMR (126 MHz, DMSO-ds)
152.1, 151.1, 128.2, 110.8, 59.8, 36.5, 30.8 ppm; ESI-MS m/z: found
299.0 [M+1]", calc. 299.0 [M+1]".

General procedure for compounds 2k-4k synthesis

To a solution of compound 2g, 3g or 4g (1 mmol) in CH,Cl, (10 mL) CF3CO,H (0.46 mL,
6 mmol) was added at 0 A Cand the mixture was stirred at 25 A Gor 16 h. After evaporation
the solvent, CH,Cl, (20 mL) was added to the dry residue, then the resulting precipitate was
filtered off, washed with CH,CI, (10 mL), the precipitate dried on air to afford pure target

product.
8-(Dichloromethylene)-3,4,7,8-tetrahydro-6H-imidazo[5,1-c][1,2,4,6]-
O>\\ PN thiatriazin-6-one 2,2-dioxide (2k). Colorless solid; yield 83%; mp 215i
ayy NV NH 1216 A C'H NMR (500 MHz, DMSO-dg) 1151 (br. s, 1H), 7.60 (s, 1H),
/ZA\N/S\SO 5.00 (s, 2H) ppm; °C NMR (126 MHz, DMSO-dg)  152.0, 149.9,
S 127.4, 108.8, 53.0 ppm; ESI-MS m/z: found 268.8 [M-1]', calc. 268.9
[M-1]".

8-(Dichloromethylene)-7-methyl-3,4,7,8-tetrahydro-6H-imidazo[5,1-c]-
O>\\ PN [1,2,4,6]thiatriazin-6-one 2,2-dioxide (3k). Light yellow solid; yield
ve—N. NP | 88%; mp 2101 211 A C*H NMR (500 MHz, DMSO-dg) 776 (t, J = 8.4
ﬁwﬁéo Hz, 1H), 5.03 (d, J = 8.4 Hz, 2H), 3.37 (s, 3H, with HDO signal) ppm:;
CN\, *C NMR (126 MHz, DMSO-d) ~ 162.1, 150.7, 128.0, 110.8, 53.4, 30.7

ppm; ESI-MS m/z: found 282.8 [M-1]', calc. 282.9 [M-1]'.
8-(Dichloromethylene)-4-methyl-3,4,7,8-tetrahydro-6H-imidazo[5,1-c]-
o Me [1,2,4,6]thiatriazin-6-one 2,2-dioxide (4k). Light yellow solid; yield
YAy | 84%; mp 2001 201 A C'H NMR (500 MHz, DMSO-dg) ~ 11.49 (br. s,
HN I =0 | 1H), 7.84 (d, J = 6.8 Hz, 1H), 5.32 (p, J = 6.7 Hz, 1H)1.63 (d, J = 6.6
CIf“ ‘0 | Hz, 3H) ppm; *C NMR (126 MHz, DMSO-ds)  151.6, 150.3, 127.5,
Cl 108.5, 63.0, 18.5 ppm; ESI-MS m/z: found 284.8 [M+1]", calc. 285.0

[M+1]".

Procedure for compound 4g synthesis
To a suspension of substrate 1g (0.38 g, 1 mmol) in i-PrOH (10 ml) acetaldehyde (0.15 g,
5 mmol) and conc. HCI (0.05 mL) were added at room temperature; then the temperature

was raised to 80 A C

and the reaction

the reaction mixture was cooled, the volatile components were evaporated in vacuo. The
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residue was treated with water (50 mL) and extracted with ethyl acetate (2325 mL). The
organic layer was washed with water (25 mL), dried with anhydrous Na,SO,, and evaporated
in vacuo. The crude product was purified by column chromatography on a silica gel with
AcOEt/ hexane 3 : 7 as an eluent.

MeO | 8-(Dichloromethylene)-3-(4-methoxybenzyl)-4-methyl-3,4,7,8-tetra-
hydro-6H-imidazo[5,1-c][1,2,4,6]thiatriazin-6-one 2,2-dioxide (4Q).
Colorless solid; yield 53%; mp 228i 229 A C*H NMR (500 MHz, DMSO-
de) 10.39 (s, 1H), 7.29 (d, J = 8.2 Hz, 2H), 6.87 (d, J = 8.2 Hz, 2H),
5.47 (q, J = 6.8 Hz, 1H), 4.40 (s, 2H), 3.73 (s, 3H), 1.56 (d, J = 6.8 Hz,
3H) ppm; *C NMR (101 MHz, DMSO-ds)  159.3, 151.3, 150.0, 130.3
(2w), 127.3, 126.1, 113.7 ( ppn) ESI-
MS m/z: found 405.0 [M+1]", calc. 405.0 [M+1]".

2. X-Ray analysis of compound 2k

The light yellow crystals of compound 2k (CsH4CI,N4O3S) are monoclinic. At 173 K a =
5.5579(3), b =8.9643(5),c= 18. 32%&(98.437(2) A,
= 4, space group P2:/n, deac= 1.993 g/fim?, m(MoK,) = 0.940 mm™, F(000) = 544. Intensities
of 11551 reflections (1590 independent, Ri=0.0342) were measured on the Bruker APEX Il
diffractometer (graphite monochromated MoKyr adi at i on, C Cdnd wW-scdanmg;
2Umax = 507). The structure was solved by direct method using OLEX2 [16] package with
SHELXT [17] and SHELXL modules [18]. Positions of the hydrogen atoms were located from
electron density difference maps and refined usi ng fAr i di nUpoO= 112Wefot the
carrier atom for the methylene group. The hydrogen atoms of the NH groups were refined
using isotropic approximation. Full-matrix least-squares refinement against F? in anisotropic
approximation for non-hydrogen atoms using 1590 reflections was converged to wR;, =
0.0725 (R; = 0.0285 for 1481 reflections with F>40(F), S 1.063). The final atomic
coordinates, and crystallographic data for molecule 2k have been deposited to with the
Cambridge Crystallographic Data Centre, 12 Union Road, CB2 1EZ, UK (fax: +44-1223-
336033; e-mail: deposit@ccdc.cam.ac.uk) and are available on request quoting the
deposition numbers CCDC 2501426).
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3. Copies of NMR spectra
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4. Copies of LCMS spectra

# RT DADIA DADIB MSD1 MSD2 ELSD MSDI ions MSDI rt MSD?2 ions MSD2 rt Info
2093 2.5% @ 1.0% 10.9% 82% - 445.0(100) 0.945  443.0(85),446.6(8),379.0(7)  0.943
DAD1A, 8Sig=215,16 Ref=off CLQ318343 blank corrected
mAU 0.826
400 4
200
0 ﬁ _0.936
T T T T ! T T T T | T T T T | T T T T
0.5 1 1.5 min
DAD1B, Sig=254,16 Ref=off CLQ318343 blank corrected
mAU _| 0.826
500
0 L _0.936
T T T T ! T T T T 4 T T | T T T T .
0.5 1.5 min
MSD1 TIC, MS File (CLQ318343) ES-API, Scan
1000000 ]
] 0.833
500000 -
] 0.945
0 |
T T T T ! T T T T | T T | T T T T
0.5 1 1.5 min
MSD2 TIC, MS File (CLQ318343) ES-API, Scan
600000 3
400000 3
200000 3 0.834
E 0.943
0__ T T T T T T T T T T T T T T
0’5 JI 1!5 min
RT 0.833 *MSD1 SPC, [0.815-0.862] of CLQ318343 ES-API, Scan, Frag: 100 "POS"
208.8
300.8
1000000
0.833
500000 320.8
180.0
181.8 99‘%322-8
0 : NS | . ; . . ; :
200 400 miz
RT 0.834 *MSD2 SPC, [0.816-0.877] of CLQ318343 ES-API, Scan, Frag: 100 "NEG"
297.0
1000000 299.0
0.834
500000
96.8
‘17?‘8 301.0
0 ' . ; . . .
200 460 m/z
(e}
/
HN>\\NH Hl}l/\/
\N,S\:O calc. [M+1]" 299.0 (100.0%), 301.0 (63.9%), 303.0 (10.2%)
\
(e}
Cl

Cl

LCMS spectrum of 1a
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.#. RT DADIA DADIB MSDI1 . MSD2 ELSD MSD1 ions MSDI 1t MSD?2 ions MSD2 rt. Info

U DAD1A, Sig=215.0,16.0 Ref=off BE842976-2 blank corrected

- 2,967
20
10—: 1 b | | . " Wi bt 2 \i’_g.} ."'*."UJ bt i i bunph ki
3 w.-,m«.;r.uw.-'.-»r*-w*h\*‘-HW*-'Wm;-fw-mw-ﬁvﬂﬂ%ﬂt%;uqm gt A AP S W
0 W
T T T T T T T T T T T T T ‘
2 4 6 min
DAD1B, Sig=254.0,16.0 Ref=off BE8B42976-2 blank corrected
mAU E 2.967
303
20
103
é ti é min
MSD1 TIC, MS File (BE842976-2) ES-API, Scan
1500000 ]
1000000
] 2.985
500000
0
T T T T | T T T T | T T T I T
2 4 6 min
MSD2 TIC, MS File (BE842976-2) ES-API, Scan
] 2.984
60000
40000
20000 3
04 '
T T T T | T T T T | T T T T | T
2 4 6 min
RT 2.985 .‘Il\igl:[,)1 SPC, [2.946-3.037] of BE842976-2 ES-API, Scan, Frag: 100 "POS"
2985 400000
] 327.0
: 1 161.0
200000 320.0
] [ rm 326.8
0 1 LI'ﬁ‘gllzl \l T { T T T L T . T T T T T T T T T T T
200 400 600 860 m/z
RT 2.984 *MSD2 SPC, [2.940-3.043] of BE842976-2 ES-API, Scan, Frag: 100 "NEG"
— 325.0
2.984 50000 B 327.0
1 26.8
b 24.8
0 T T T T ‘ . T T T T . T T T T . T
200 4(50 660 800 m/z
o A
H N>\\ NH HITI
S50 calc. [M+1]* 327.0 (100.0%), 329.0 (63.9%), 331.0 (10.2%)
Cl ©
Cl

LCMS spectrum of 1c
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4 RT DADIA DADIB MSD1 MSD2 ELSD | MSDI ions ‘MSDIrt  MSD2ions  MSD2rt

DAD1A, Sig=215.0,16.0 Ref=off BEB42976-1 blank corrected

Info

AU 4 3.208
20
] M}f“_‘(w,,{\-,lr}.].\‘fp\)ﬂﬁ“."“"““l*.'\'ﬁ""ﬂ"l"'i‘m"-.“s\kﬁ\‘d\\l‘\‘.lf».ﬁ\‘a".""\""."“.M‘Vh‘h-ufd""‘""“'ﬂ'ﬁ, et A AT o it
0 P
: - T : : T . . : T . T .
2 4 6 min
DADB, Sig=254.0,16.0 Ref=off BEB42976-1 blank corrected
mAU 3.208
60
403
2o-f
0 B _ o
4 6  mn
MSD1 TIC, MS File (BE842976-1) ES-API, Scan
1000000 3.225
500000
o4
T T T I T T T T | T T T T | T
2 4 6 min
MSD2 TIC, MS File (BE842976-1) ES-API, Scan
100000 3225
50000 ]
. o
T T T | T T T T | T T T T T
2 4 6 min
RT 3.225 *MSD1 SPC, [3.179-3.270] of :?5832976-1 ES-API, Scan, Frag: 100 "POS"
] 145.0 342.8
3.225 550000
] 161.0
. 7.0 345.0
0 .II IIl Lﬁzu T T T IIl 40‘ T T T 60 T T T 860 T T T T jr
miZ
RT 3.225 *MSD2 SPC, [3.173-3.290] of BE842976-1 ES-API, Scan, Frag: 100 "NEG"
4 339.0
150000 3
3.225 100000 341.0
50000
0- | i | : : : : | : i : | i
200 400 600 800 mlz
O
HN>\\NH Hl}l
N/S\\:O calc. [M+1]* 341.0 (100.0%), 343.0 (63.9%), 345.0 (10.2%)
(0]
Cl

Cl

LCMS spectrum of 1d
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# RT DADIA DADIB MSDI MSD2 ELSD ~ MSDlions  MSDIrt MSD2 ions MsD2rt  Info
11495 - — 13.6% - —  188.0(54),171.0(46) 1.509 —
22671 — — 12.6% 241.4(100) 2.686 —

U DAD1A, Sig=215,16 Ref=off BE783602-2 blank corrected

- 3.232
201
T e
] L
0 : A
] - e o
.29—: e TICTNTRr, PR Wi :I._.‘,‘_.,,_(.I-V, oyt FasdursndhtulV | i
T T T T é T T Li T T T T é n:lin
DAD1B, Sig=254,16 Ref=off BE783602-2 blank corrected
mAU 3.232
20
10
0
. , : . I , . I : . . ; I -
MSD1 TIC, MS File (BE783602-2) ES-API, Scan
100000
50000
1 1.509 2,686 L3,244
0— T T T — T : T — T T T T T T T
é Ai é min
MSD2 TIC, MS File (BE783602-2) ES-API, Scan
40000 —
1 3.246
20000
0 -: T T T T T T T T T T T T T T
2 A é min
RT 3.244 *MSD1 SPC, [3.212-3.295] of BE783602-2 Eﬁigpnl’ Scan, Frag: 100 "POS"
30000
. 126.8
3.244 20000 3
7 431.0
10000 3
] 429.8
11834
0 ‘§ql T ‘I = - T T T T ﬁ T T T T T T T T T T T
200 400 600 800 miz
RT 3.246 *MSD2 SPC, [3.208-3.314] of BE783602-2 ES-API, Scan, Frag: 100 "NEG"
= 426.8
60000 3 24 8
3.246 40000 3
] 429.0
20000 3
o s
200 400 600 800 miz
(e}
>\\ NH HN
HN $-0
N~ \b Br calc. [M+1]*426.9 (62.0%), 428.9 (100.0%), 430.9 (44.9%), 432.9 (6.1%)
Cl
Cl

LCMS spectrum of 1f
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# RT DADIA DADIB MSD1 MSD2 ELSD MSD1 ions

MSD1 rt MSD2 ions MSD2 rt

Info

DAD1A, Sig=215,16 Ref=off BI899368-3 blank corrected

mAU 4 0.963
400
200
04
T T T T T T T T T T T
! ‘4 1!5 min
DAD1B, Sig=254,16 Ref=off BI899368-3 blank corrected
mAU =
] 0.963
500 *
0
T T T T | T T T T ‘ T T | T
0.5 1 1.5 min
MSD1 TIC, MS File (BI899368-3) ES-API, Scan
300000 0.970
200000
100000-2
od
T T T T T T T T T T T
! ‘4 1!5 min
MSD2 TIC, MS File (BI899368-3) ES-API, Scan
200000 —
] 0.970
100000 -
04
0!5 JI 1!5 min
RT 0.970 *MSD1 SPC, [0.929-1.030] of BI899368-3 ES-API, Scan, Frag: 100 "POS"
J 345.0
400000 347.0
0.970 ]
200000
1 1302 \157.0 349.0
01 T T Lo T i T 1l T
200 460 m/z
RT 0.970 *MSD2 SPC, [0.934-1.025] of BI899368-3 ES-API, Scan, Frag: 100 "NEG"
4 343.0
400000
] 345.0
0.970 ]
200000
] 346.8
0t - ; " . : .
200 400 miz
(@)
P
>\NH HN CO,Et
HN I
N /S\\=O
cl O calc. [M+1]*345.0 (100.0%), 347.0 (63.9%), 349.0 (10.2%)

LCMS spectrum of 1h
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# RT DADIA DAD1B MSD1 MSD2 ELSD MSD1 ions MSD1 rt MSD2 ions MSD2rt  Info

DAD1A, Sig=215,16 Ref=off CLQ318362 blank corrected

mAU 1.117
" l
0+ — : —_— —— . —
) 15 min
DAD1B, Sig=254,16 Ref=off CLQ318362 blank corrected
mAU 7 1117
1003
50
0: T T T T | [. T - - T .I | - T T T T ' T T T T
0.5 1 1.5 min
MSD1 TIC, MS File (CLQ318362) ES-API, Scan
200000 1.124
100000 -
07 T T T | T T T T T T T ' T T T T
0.5 4 1.5 min
MSD2 TIC, MS File (CLQ318362) ES-API, Scan
60000 1125
40000
20000
0_ T T T ! T T T T T T ' T T T T
0.5 'i 1.5 min
RT 1.124 "MSD1 SPC, [1.088-1.172] of CLQ318362 ES-API, Scan, Frag: 100 "POS"
180.0
200000 2020
150000 182.0
1.124 304.0
100000 : 1240
50000
[102.2 257.2 fzs'ﬁ‘w 0
0 || - l L |I L Ll - " . . ' n 3 .
200 460 m/z
RT 1.125 *MSD2 SPC, [1.092-1.168] of CLQ318362 ES-API, Scan, Frag: 100 "NEG"
00.0
100000
402.0
1.125
50000
404.0
0 T t L T T - T T T
260 400 miz
Q H
N.
HN>\\NH Hl}l/\/ Boc calc. [M-1]7400.0 (100.0%), 402.0 (63.9%), 404.0 (10.2%)
.S=0
NN
O
Cl

Cl

LCMS spectrum of 1i
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# RT DADIA DADIB MSD1 MSD2 ELSD MSD1 ions MSD1 rt MSD2 ions MSD?2 rt Info

24134 — - 122% - —  454.0(52),452.2(48) 4.152 — —
DAD1A, Sig=215,16 Ref=off BG506867-1 blank corrected
AU 4 2.760
200
150 3
1003
503 A _
T T T T é T T T A T T T é n‘llin
DAD1B, Sig=254,16 Ref=off BG506867-1 blank corrected
mAU 4 2.760
200 ]
1003
0 .
T T T T F T T T T ' T T T T ' T
2 4 6 min
MSD1 TIC, MS File (BG506867-1) ES-API, Scan
_ 2.778
400000 4,152
200000
0__ T T T T T T T T T T
é ti é min
MSD2 TIC, MS File (BG506867-1) ES-API, Scan
] 2.779
200000 -
100000
0__ T T T T T T T T T T
é ti é min
R'g 5.2778 *MSD1 SPC, [2.731-2.836] of BG506867-1 ES-API, Scan, Frag: 100 "POS"
1000000 |
2.778 ]
500000 —| 145.2 311.0
] 313.0
1 | 89.4 [1612
0 I.l lI l III T T T T T T T T T T T T T T T
200 400 500 800 miz
_RT 2.779 *MSD2 SPC, [2.715-2.8% 2)1906 BG506867-1 ES-API, Scan, Frag: 100 "NEG”
400000
2_779 : 311.0
200000 -
] 313.0
0 " o200 ' ' " oa00 ' " osbo T gho T T me
/
0 J/
PN
HN>\\N 'Tl
\N,S\\ZO calc. [M+1]* 311.0 (100.0%), 313.0 (63.9%), 315.0 (10.2%)

I
c Cl

LCMS spectrum of 2a
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# RT DADIA DADIB MSDI MSD2 ELSD  MSDIlions  MSDI rt MSD2 ions MSD2rt  Info

2 3.506 - - 19.6% - o 280.2(100) 3.521 - -
DADA, Sig=215,16 Ref=off BC997202-34 blank corrected
mAU 3.057
20
0 -
T T é T T T T ‘i T T T é n_I“n
DAD1B, Sig=254,16 Ref=off BC997202-34 blank corrected
mAU 4 3.057
60
403
203
0] : : : : : : : : : . . : -
2 4 6 min
MSD1 TIC, MS File (BC997202-34) ES-API, Scan
200000 3
150000 5074
100000 3 '
50000 3 _ 3.521
0 E T T T T T - T T T T T
é xi é min
MSD2 TIC, MS File (BC997202-34) ES-API, Scan
150000 3 3.073
100000
50000 3
0 = T T T T T T T : T T T
é ti é min
RT 3.074 *MSD1 SPC, [3.036-3.127] of BC997202-34 ES-API, Scan, Frag: 100 "POS"
100000 -]
3.074 ]
50000 ] 24.8
. 328.8
] P 74.0 26.0
0 = T = T T T T T T T T T T T T T T T
200 400 600 800 miz
RT 3.073 *MSD2 SPC, [3.029-3.120] of BC997202:34 ES-API, Scan, Frag: 100 "NEG"
150000 3 .
3.073 400000
50000
0 : T T T T T T T T T T = T T T T T T
200 400 600 800 miz
Vo AT
P
HN»\ N ,Tl
N SEO cale. [M-1]323.0 (100.0%), 325.0 (63.9%), 327.0 (10.2%)
O
Cl

Cl
LCMS spectrum of 2b
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# RT DADIA DADIB MSD1 MSD2 ELSD MSDI ions MSDI rt MSD2 ions MSD2 rt Info

DAD1A, Sig=215.0,16.0 Ref=off BE256217-40 blank corrected

mAU 3.270
103
0
E . H ol Cogidhod o | “4;}),,"4»).&_.“.. 0 LR gt Rl b Wil 8 4
103 ‘,LW\'WI‘\W‘“IM‘I\,}‘Wl\.lwl‘.j_‘“q;jﬂwwlﬂniv 1*'?7;"&(\{;%\‘5‘, ‘)-".J!‘H‘af\"l’“klla\l‘w',ﬂuﬂ%\f{‘-_i‘ 'W}bﬂ"\ﬂ-’l‘:}’ \lﬁ'pi\',’;[m' " ",W i fig ’;’Uliﬁkl‘)"\“ﬁ ”‘k”‘!‘“‘?"&\r' Jh“‘ i Al‘ﬁhﬂ‘ /'Mwh",ﬂ Wr.u]wﬁ”r(’ﬂ
T T T T 1 T T T A T T T T é n,llin
DAD1B, Sig=254.0,16.0 Ref=off BE256217-40 blank corrected
mAU 3.270
40
20
T T T T T T T T T T T T T
é i é min
MSD1 TIC, MS File (BE256217-40) ES-API, Scan
300000
2000003 3289
100000 3
0—- T T T T T T T ) § ' T T T T T
5 4 é min
MSD2 TIC, MS File (BE256217-40) ES-API, Scan
150000 x287
100000
50000
o_- T T T T T T T T | T T T T T
é 4 é min
RT 3.289 'MSD117iPZC, [3.244-3.335] of BE256217-40 ES-API, Scan, Frag: 100 "POS"
200000 '
2:986 150000
: 100000 b
341.0
50000
0 T ‘I T T T ’960.8 T T T T T T T T T T
200 400 600 800 miz
RT 3.287 *MSD2 SPC, [3.238-3.355] of BE256217-40 ES-API, Scan, Frag: 100 "NEG"
37.0
150000
3.287 100000
50000
36.8
0 T T T T T T T T T T T e T T T T T
400 600 800 miz
Y
PN
HN>\\N ITI
S-S50 calc. [M+1]* 339.0 (100.0%), 341.0 (63.9%), 343.0 (10.2%)
@]
Cl

LCMS spectrum of 2c
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# RT DADIA DADIB MSDI MSD2 ELSD

MSDI ions MSDI rt MSD?2 ions MSD2 rt Info

DAD1A, Sig=215.0,16.0 Ref=off BE081038-16 blank corrected

mAU

9 3.472
0
-20]
. bl e et o R o o s ANt et o
T T T T T T T T A T T T T é I_
min
DAD1B, Sig=254.0,16.0 Ref=off BED81038-16 blank corrected
mAU 3472
50
T T T T T T T T T T T T T T T
4 6 min
MSD1 TIC, MS File (BE081038-16) ES-API, Scan
] 3.486
500000
04
T T T T T T T T T T T T
é A é min
MSD2 TIC, MS File (BE081038-16) ES-API, Scan
3.485
300000
200000
100000
T T T T T T T T T
: é li é min
RT 3.486 *"MSD1 SPC, [3.452-3.536] of BED81038-16 ES-API, Scan, Frag: 100 "POS"
q 353.0
2000000
] 355.0
3.486 ]
1000000 |
] 174.0 357.0
0 T T l T T T Iq'F T T T T T T T T T T T
2 400 600 800 miz
RT 3.485 *"MSD2 SPC, [3.445-3.538] of BED81038-16 ES-API, Scan, Frag: 100 "NEG"
4 351.0
1000000 | 353.0
3.485 ]
500000 -
] 355.0
0 —
200 400 600 800 miz
O
N
HN>\\N ITI
\N,S\\:O calc. [M+1]* 353.0 (100.0%), 355.0 (63.9%), 357.0 (10.2%)
c (e}
|
Cl

LCMS spectrum of 2d
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HN>\\N/\N/\Ph
\N,S\\=O calc. [M+1]*361.0 (100.0%), 363.0 (63.9%), 365.0 (10.2%)
O

I
c Cl

LCMS spectrum of 2e
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