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1. General information

Experimental: Unless otherwise noted, all the reactions were set up under air atmosphere.
Reactions were monitored using thin-layer chromatography (TLC) on Silica Gel plates.
Visualization of the developed plates was performed under UV light (245 or 365 nm) stain. Silica-
gel flash column chromatography was performed using 200-300 mesh silica gel.

Materials: Unless otherwise indicated, starting catalysts and materials were obtained from Energy
Chemicals, Bidepharm. Moreover, commercially available reagents were used without additional
purification

Instrumentation: Melting points were recorded on an uncorrected Melting Point instrument. The
'H and '3C NMR spectra were recorded on a 400 MHz and 100 MHz NMR spectrometers, unless
otherwise specified. Chemical shifts (d) in parts per million were reported relative to the residual
signals of chloroform (7.26 ppm for 'H and 77.0 ppm for *C) or DMSO-d; (2.54 ppm for 'H and
40.5 ppm for 13C), and all 3*C NMR were recorded with proton broadband decoupling and indicated
as BC{'H} NMR. Multiplicities are described as s (singlet), d (doublet), t (triplet), q (quartet), or m
(multiplet), and the coupling constants (J) are reported in Hertz (Hz). HRMS analysis with a
quadrupole time-of-flight mass spectrometer yielded ion mass/charge (m/z) ratios in atomic mass

units.

2. General procedure for the synthesis of sulfoximines 1
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According to the reported literature,[!] a mixture of aryl sulfide (5 mol), ammonium acetate (10 mol,
0.77 g), iodobenzene acetate (10 mol, 3.22 g) were added to a 50 mL round-bottomed flask equipped
with a stirring bar. Methanol was then added. The resulting mixture was stirred at room temperature
for 30 minutes. Upon completion of the reaction, the reaction mixture was cooled to room
temperature, evaporation under vacuum to remove the solvent, then extracted with CH,Cl, (3x15
mL), and washed with brine. The organic layer was combined, dried over Na,SQy, filtered, and then
evaporated under a vacuum. The residue was purified using flash column chromatography with a
silica gel (200-300 mesh), using ethyl acetate and petroleum ether (1:1, v/v) as the elution solvent
to give desired white solid or colorless oily liquid.

3. General procedure for the synthesis of indolyl sulfoximine 4

o)
— - N
TsCl (1.25 equiv) 57 Mel (2 equiv) S~ a) Rhy(OAc), (2.5 mol%) 4
A\ % cyclohexane ) CF3CONH;, (3 equiv)) NH
L 4 oconeene \) KOH@Bequiv) o D) PhiOAck (1.5 equiv) A\
ﬁ 7T EtyN (2.5 equiv) N acetone 50 °C, 1h N MgO (4 equiv), DCM, 3 h, rt N
70°C, 24 h H \ b)K,CO; (2 equiv), MeOH \

Step 1: According to the reported literature,!”] a mixture of indole (5 mmol, 0.59 g), DMSO (3 equiv,
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15 mmol, 1.1 mL), p-toluenesulfonyl chloride (1.25 equiv, 1.19 g) were added to a 50 mL round-
bottomed flask equipped with a stirring bar. Cyclohexane (20 mL) was then added. The resulting
mixture was stirred in an oil bath preheated to 70 °C for 24 hours. Upon completion of the reaction,
the reaction mixture was cooled to room temperature, extracted with EtOAc (3x15 mL), and washed
with brine. The organic layer was combined, dried over Na,SOy, filtered, and then evaporated under
a vacuum. The residue was purified using flash column chromatography with a silica gel (200-300
mesh), using ethyl acetate and petroleum ether (1:10 v/v) as the elution solvent to give red liquid 3-
(methylthio)-1H-indole in 80% yield.

Step 2: A mixture of 3-(methylthio)-1H-indole (5 mmol, 0.82g), iodomethane (2 equiv, 10 mmol,
0.62 mL), KOH (3 equiv, 1.2 g) were added to a 50 mL round-bottomed flask equipped with a
stirring bar. Acetone (20 ml) was then added. The resulting mixture was stirred in an oil bath
preheated to 50 °C for 1 hours. Upon completion of the reaction, the reaction mixture was cooled to
room temperature, evaporation under vacuum to remove the solvent, then extracted with EtOAc
(3x15 mL), and washed with brine. The organic layer was combined, dried over Na,SOy,, filtered,
and then evaporated under a vacuum. The residue was purified using flash column chromatography
with a silica gel (200-300 mesh), using ethyl acetate and petroleum ether (1:10 v/v) as the elution
solvent to give red liquid 1-methyl-3-(methylthio)-1H-indole in 90% yield.

Step 3: According to the reported literature,® a mixture of 1-methyl-3-(methylthio)-1H-indole (5
mmol, 0.89g), trifluoroacetamide (3 equiv, 1.7 g), Rh,(OAc)4 (2.5 mol%, 55 mg), PIDA (1.5 equiv,
2.4 g), MgO (4 equiv, 20 mmol, 0.8 g) were added to a 50 mL round-bottomed flask equipped with
a stirring bar. The resulting mixture was stirred at room temperature for 3 hours. Upon completion
of the reaction, vacuum pumping removes most of the solids. extracted with CH,Cl, (3%x15 mL),
and washed with brine. The organic layer was combined, dried over Na,SO,, filtered, and then
evaporated under a vacuum. Purification is not required, then K,CO; (2 equiv, 10 mmol, 1.38 g)
and methanol (20 mL) was added, the resulting mixture was stirred at room temperature for 2 hours.
Upon completion of the reaction, evaporation under vacuum to remove the solvent, then extracted
with CH,Cl, (3%x15 mL), and washed with brine. The organic layer was combined, dried over
Na,S0Oy, filtered, and then evaporated under a vacuum. The residue was purified using flash column
chromatography with a silica gel (200-300 mesh), using ethyl acetate and petroleum ether (1:3 v/v)
to give white solid imino(methyl)(1-methyl-1H-indol-3-yl)-A®-sulfanone in 87% yield. mp 134-135
°C; "H NMR (400 MHz, CDCl3) d 7.97 (d, J = 8.0 Hz, 1H), 7.64 (s, 1H), 7.34 (t, J = 8.0 Hz, 1H),
7.31 (t,J=6.8 Hz, 1H), 7.27 (t, J=7.6 Hz, 1H), 3.15 (s, 3H), 3.17 (s, 3H), 2.95 (s, 1H); 3C NMR
(100 MHz, CDCl;) ¢ 137.3, 133.8, 124.4, 123.3, 122.0, 119.6, 116.3, 110.3, 46.7, 33.4; HRMS
(ESI-TOF) m/z: [M+H]* caled for C;oH3N,0S 209.0743; found 209.0736.

4. General procedure for the synthesis of thienyl sulfoximine 6

Mel (1.1 equiv) DAIB (2 equiv) O.

S SH KOH (1.2equiv) <SJ/S\ NH4OAc (2 equiv) S \S\\NH
T e >
g EtOH, 2 h \ CH3OH, rt, 30 min g
Step 1: According to the reported literature,[*l a mixture of thiophene-2-thiol (1.0 equiv, 5 mmol,

0.58 g), iodomethane (1.1 equiv., 5.5 mmol, 0.34 mL), NaOH (1.2 equiv., 6 mmol, 0.24 g) were
added to a 50 mL round-bottomed flask equipped with a stirring bar. Ethanol (20 mL) was then

added. The resulting mixture was stirred at room temperature for 2 hours. Upon completion of the

reaction, evaporation under vacuum to remove the solvent, then extracted with EtOAc (3x15 mL).
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The organic layer was combined, dried over Na,SOy, filtered, and then evaporated under a vacuum.
The residue was purified using flash column chromatography with a silica gel (200-300 mesh),
using ethyl acetate and petroleum ether (1:100 v/v). to obtain red solid 2-(methylthio)thiophene in
79% yield.

Step 2: According to the reported literature,l®! a mixture of 2-(methylthio)thiophene (5 mol, 0.65 g),
ammonium acetate (10 mol, 0.77 g), iodobenzene acetate (10 mol, 3.22 g) were added to a 50 mL
round-bottomed flask equipped with a stirring bar. Methanol (20 mL) was then added. The resulting
mixture was stirred at room temperature for 30 minute. Upon completion of the reaction,
evaporation under vacuum to remove the solvent, then extracted with EtOAc (3x15 mL). The
organic layer was combined, dried over Na,SOy, filtered, and then evaporated under a vacuum. The
residue was purified using flash column chromatography with a silica gel (200-300 mesh), using
ethyl acetate and petroleum ether (1:1 v/v) to obtain colorless oily liquid imino(methyl)(thiophen-
2-yl)-A%-sulfanone in 69% yield. mp 162-163 °C; 'H NMR (400 MHz, CDCl;) J 7.56-7.54 (m,
2H), 7.00 (dd, J=4.0 Hz, J = 4.0 Hz, 1H), 3.17 (s, 1H), 3.11 (s, 3H); '3*C NMR (100 MHz,
CDCl;) 6 145.5, 133.4, 133.0, 127.8, 47.3; HRMS (ESI-TOF) m/z: [M+H]* calcd for
CsHgNOS, 162.0042; found 162.0047.

5. H/D Exchange experiment
[Cp*RhCly], (1 mol%)
H/ID Me

(o) AgPFg (20 mol%) -0
S\\NH Cu(OAc), (2.0 equiv.) S:NH
CD50D (1 mL)
Br H

MeOH, 90 °C, 1 h, air  Br HIQ_ 79%
1 1f-d,

A mixture of 1f (0.2 mmol), [RhCp*Cl,], (1 mol%, 3 mg), AgPF¢ (20 mol %, 34 mg), Cu(OAc), (2
equiv, 80 mg) CD;0D (1 ml) were added to a 15 mL round-bottomed flask equipped with a stirring
bar. Methanol (3 mL) was then added. The resulting mixture was stirred in an oil bath preheated to
90 °C for 1 hours. Upon completion of the reaction, the reaction mixture was cooled to room
temperature, extracted with CH,Cl, (3%x10 mL). The organic layer was combined, dried over
Na,S0Oy, filtered, and then evaporated under a vacuum. The residue was purified using flash column
chromatography with a silica gel (200-300 mesh), using ethyl acetate and petroleum ether (1:1, v/v)
to obtain the desired products 1f-d, in 70% yield. 79 % of the hydrogen in the ortho-position of

imine is deuterated.

6. General procedure for the competitive experiment

[CP*RNCl,], (1 mol%) 0=5=

Me, O X
7 o 9
/@E N {;‘f AgPFg (20 mol%) /
N. Cu(OAc), (2.0 equiv.) N‘Me
Me/Cl H & Me  MeoH, 90 °C, 5 h, air o)
o 2a Me/Cl
1b/1d = 1:1 3b/3d = 3:2

A mixture of 1b (0.1 mmol), 1d (0.1 mmol), 2a (0.25 mmol), [RhCp*Cl;], (1 mol%, 3 mg), AgPF,
(20 mol %, 34 mg), Cu(OAc), (2 equiv, 80 mg) were added to a 15 mL round-bottomed flask
equipped with a stirring bar. Methanol (3 mL) was then added. The resulting mixture was stirred in
an oil bath preheated to 90 °C for 5 hours. Upon completion of the reaction, the reaction mixture
was cooled to room temperature, extracted with CH,Cl, (3%x10 mL). The organic layer was

S5



combined, dried over Na,SOy,, filtered, and then evaporated under a vacuum. The residue was
purified using flash column chromatography with a silica gel (200-300 mesh), using ethyl acetate
and petroleum ether (1:3, v/v) to obtain the desired products 3b and 3d in a ratio of 1:1.5.

7. Kinetic Isotope Effect study
I\I/Ie
/Do Me [CP*RhCl, (1 mol%) DIH_O=8=N, ¢

\ ] o}
SN 7 AgPFg (20 mol%) /
NH + - N
N\Et Cu(OAc), (2.0 equiv.) “Et
Br H/D 5
2b

MeOH, 90 °C, 2h,air g/ . O
1j and 1j-d, ku/kp = 2.33 i/3j-d
A mixture of 1j (0.1 mmol), 1j-d; (0.1 mmol), 2b (0.25 mmol), [Cp*RhCl,], (1 mol%, 3 mg), AgPFs
(20 mol %, 34 mg), Cu(OAc), (2 equiv., 80 mg) were added to a 15 mL round-bottomed flask
equipped with a stirring bar. Methanol (3 mL) was then added. The resulting mixture was stirred in
an oil bath preheated to 90 °C for 2 hours. Upon completion of the reaction, the reaction mixture
was cooled to room temperature, extracted with CH,Cl, (3%x10 mL). The organic layer was
combined, dried over Na,SOy,, filtered, and then evaporated under a vacuum. The residue was
purified using flash column chromatography with a silica gel (200-300 mesh), using ethyl acetate
and petroleum ether (1:3, v/v) to obtain the mixture products 3j and 3j-d. The KIE experiment result
was detected by NMR. A KIE value (kp/kp) was determined to be 2.33 by the 'H NMR test.

2FE2C 5 5
%3 q g F.% % 8 Parameter Value
00 00 00 @ M M 1 DataFile Name HJ/ 108/ pdata/ I/ Ir
e a 2 Title 2415y HL108. L1
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4 Origin Bruker BioSpin GmbH
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10 Temperature 2043
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15 Receiver Gain 101
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20 Aequisition Date  2024-03-12T20:06:30
21 Modification 2024-03-12T20:06:32
Date
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23 Spectrometer 40013
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ang = b B 28 Spectral Size 65536
T
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9. X-ray crystallographic data of

compound 3q

The purified compound 3q is dissolved in a mixed
solvent of dichloromethane and n-hexane, and placed
in a dark cabinet to slowly evaporate. After several
days, a colourless bulk crystal is obtained. The X-ray
crystal-structure determinations were obtained on a
Bruker Smart CCDC APEX-2 diffractometer
(graphite- monochromated Mo Ka
7=0.71073 nm) at 293.15 K.

radiation,

Figure S1. ORTEP drawing of compound 3q (30% probability for the thermal ellipsoid).

Table S1. Crystal data and structure refinement for compound 3q.

CCDC number
Identification code
Empirical formula
Formula weight
Temperature
Wavelength
Crystal system
Space group

Unit cell dimensions

Volume

Z

Density (calculated)
Absorption coefficient
F(000)

Crystal size

20 range for data collection
Index ranges

Reflections collected
Independent reflections
Data / restraints / parameters
Goodness-of-fit on F2

Final R indices [[>2sigma(I)]
R indices (all data)

Largest diff. peak and hole

2328549
330831d Om_a
Ci9H6N>O38S
352.40
293.15K
0.71073 A
orthorhombic
P2i/c
a=11.4502) A
b =18.899(16) A
c=17.033) A
1698(6) A3

4

1.379 Mg/m3
0.211 mm-!
736.0

0.16 x 0.15 x 0.13 mm3

3.636 t0 55.012°.
14<h<14,-11<k<11,-21<1<22
18605

3868 [Rin = 0.0336, Ryjgmma = 0.0279]
3868/0/228

1.053

R, =0.0391, wR, = 0.1077

R, =0.0505, wR, = 0.1160

0.31 and -0.39 e.A-3

a=90°.
B=101.80(3)°.
v =90°.
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10. 'H and 3C NMR spectra for all compounds
Imino(methyl)(1-methyl-1H-indol-3-yl)-A%-sulfanone (4)
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Imino

-~~~

methyl)(thiophen-2-yl)-A%-sulfanone (6)
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Date
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2,5-Dimethyl-1H-5)*-benzo[e]pyrrolo[3,4-c][1,2]thiazine-1,3(2H)-dione-5-oxide (product 3a)
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18 Presaturation
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Time
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Date
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Date
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2,5,8-Trimethyl-1H-5)*-benzo[e|pyrrolo[3,4-c][1,2]thiazine-1,3(2H)-dione 5-oxide (product
3b)

€0 OO w r~ o w
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Date
| 21 Modification 2022-07-31T1325:534
Date
22 Class
23 Spectrometer 40015
| i Frequency
! ! ! 24 Spectral Width  8196.7
i 25 Lowest -16370
W b T g g Frequency
= = o« ™ © 26 Nucleus IH

27 Acquired Size 32768
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(ppm)
O @ MWD~ @ [To]
No [Te] © W oD T W o WOT-T OO ~0OITNO
5o e @ Wwo o @ OO FE—OMNOONTON Parameter Value
(ol ) GRGRGRGETRSS [ DO ®H 0o o= O 0~ -
o w0 w© I 00 00 L3OOy o W s ONERES TR s, U ). 6 1 DataFileName D:/3/pdata’1/1r
0w < NN — [=] FTOO®H DDHDD D DO~
T o T R TR == SEREUATCL F3 e R, B TR O 2 Title 22-2-5y-C310r
NA | A | = | %
3 Comment
4 Osigin Bruker BioSpin GmbH
3 Owner nmrsu
6 Site
7 Spectrometer  Avance NEO 400
8 Author
9 Solvent DMSO
10 Temperature 2051
11 Pulse Sequence zzpgi0
12 Expenment 1D
13 Probe Z163739_0511 (PIHER-
BBO400S1-BBF/ HY
D-5.0-Z 8Py
14 Number of 2300
Scans
15 Receiver Gain 32
16 Relazation Delay 2.0000
17 Pulse Width 8.0000
18 Presaturation
Frequency
19 Acquisition 13763
Time
20 Acquisition 2022-07-10T03:55:15
Date
21 Modification 2022-07-10T03:33:20
Date
22'Class
23 Spectrometer 100.62
Frequency
24 Spectral Width  23809.5
‘ X | Y | ' ! 25 Lowest -1887.1
| 1
il i L i 8, | | Freguency
26 Nucleus 13C

T T |3 Acqured e 32768
0 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O |y e

1 (ppm)
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8-Methoxy-2,5-dimethyl-1H-514-benzo[e]|pyrrolo[3,4-c][1,2]thiazine-1,3(2H)-dione  S-oxide
(product 3c)

887382 23 & ,
% E_E I[‘:_ g = % g 5 = Parameter Value
Uil ol e el © © 1 DataFileName D /623 pdata/ I/ Ir
SN ‘ | l 2 Title 22 1-syi-HE23.1.0r
3 Comment
4 Origin Eruker BioSpin GmbHE
5 Owner nmrsu
6 Site
7 Spectrometer  Avance NEO 400
8 Author
9 Solvent coeiB
10 Temperature 2058
11 Pulse Sequence zg30
12 Esperiment ID
13 Probe Z163739_0311 (PIHR-
BBO400S1-BBF/ H/
D50-ZSP)
14 Number of 4
Scans
15 Receiver Gain 101
16 Relaxation Delay 1.0000
17 Pulse Width 8.0000
18 Presaturation
Frequency
| 1% Acquisition 38977
Time
20 Acquisition 2022-06-25T18:39:41
Date
21 Modification ~ 2022-06-25T18:39:48
Date
I 22 Class
23 Spectrometer 400.15
Frequency
\Jl 24 Spectral Width 8196.7
i b L) 25 Lowest -1637.0
8 E % r‘tz rc?. o Frequency
B = B oA 26 Nucleus H

T T 1

T T T T T T T T T T T T T T T T T T
0 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05 10

27 Acquired Size 32768
28 Spectral Size 65336

f1 (ppm)
= o o = I~ @O 2o
83 5 8882283 ok B 2 = Parameter value
Do o OTODHOH o0 [ Wl = © @
© < o O NGO WD— e s o @ ~t 1 DataFile Name D: 134/pdata/ 1/ 1
wo = SDON Y 50 s ¢ AR & 2 Tite 22-1syj-C.154 Lir
N | NSNS [ ! 1 B
1 Origin Bruker BioSpin GmbH
3 Owner nmrsu
6 Site
7 Spectrometer Avance NEO 400
8 Author
9 Solvent cDC13
10 Temperature 2963
11 Pulse Sequence zgpg30
12 Experiment D
13 Probe Z163739_0511 (PIHR-
BBO400S1-BBE'H
D-30-ZSP)
14 Number of 1300
Scans
15 Receiver Gain 13
16 Relaxation Delay 2.0000
17 Pulse Width 8.0000
18 Presaturation
Frequency
18 Acquisition 13763
Time
20 Acquisition 2022-06-26T14:42:22
Date
21 Modification 2022-06-26T14:42:28
Date
22 Class
23 Spectrometer 100.62
Frequency
24 Spectral Width  23809.3
Il \ ‘ ‘ l 1 25 Lowest 18619
1 i | Frequency
WL L J.A. + | | ", " J. L %Nufleus . 15
T 7 T T T T v T r T T ! T T ! T T 7 v T |27 Acquired Size 32768
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 10 sgspectalsie 32768

1 (ppm)
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8-Chloro-2,5-dimethyl-1H-5)*benzo[e]pyrrolo[3,4-c][1,2]thiazine-1,3(2H)-dione 5-oxide
(product 3d)

WodDoo @ [ KT
F~ 0 © T @ © -3 © 5
0 OO NO s3] o oW Parameter Value
~ O WD © [ R
P S o S Data File Name D/ 675/ pdata’ 1/ Ir
SN ] | Title 221y HET5.L1r
Comment
Origin Bruker BioSpin GmbH
Owner nmrsi
|6 Site
|
i‘- Spectrometer Avance NEO 400
|8 Author

|2 Solvent DMSO
i 10 Temperature 2948

| 11 Pulse Sequence zg30

12 Expetiment 1D
| 13 Probe Z163739 0511 (FIER-
EBO400S1-BBF/ H/
DA0-ZSP)
14 Number of 4
| Scans

| 13 ReceiverGain 101
16 Relaxation Delay 1.0000
; 17 Pulse Width 3.0000
18 Presaturation
Frequency
| 12 Acquisition 39977
Time
{20 Acquisition 2022-07-08T21:12:44
Date
121 Modification 2022-07-08T21:12:48
| Date
Class

|
123 Spectrometer  400.13

| Frequency

h l l . l Spectral Width  8196.7
L L H 3 Lowest -18079
8 g g Q "3 | Frequency

T © 3 Nucleus 1H

Acquired Size 32768

70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05 SpecalSize 69536

o
==
o
=
o
~
o

f1 (ppm)
o ® o TN D o
S &8 22885 3 SE3 89 Parameter Vatue
’;S ; g:gggg g SQS %g 1 DataFile Name D2/ pdata/1/1r
<2 I sZosss 2 I8§ ag 3 Tite il
N/ | S e | aE .
3 Comment
4 Origin Bruker BioSpin GmbH
3 Owner nmesu
6 Site
7 Spectrometer Avance NEO 400
§ Author
9 Solvent DMSO

10 Temperature 2033
11 Pulse Sequence zgpgid

12 Experiment D
13 Probe Z16373%9_0511 (PIHR-
BBO40081-BBF/ H'
D-5.0-Z SF)
14 Number of 3000
Scans

15 Receiver Gain 13

16 Relaxation Delay 2.0000

17 Pulse Width 8.0000

18 Presaturation
Frequency

19 Acquisition 13763
Time

20 Acquisition 2022-07-10T01.
Date

21 Modification 2022-07-10T0127:36
Date

22 Class

23 Spectrometer 100.62
Frequency

24 Spectral Width  23800.5

| ‘" | i 25 Lowest -1888.0
TR (N | | e

51

2§ Nucleus
27 Acquired Size
28 Spectral Size

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O -10
1 (ppm)
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6-Chloro-2,5-dimethyl-1H-5)*-benzo[e]pyrrolo[3,4-c][1,2]thiazine-1,3(2H)-dione

(product 3e)

84512
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Parameter
Data File Name
Title
Comment
Crigin
Owner
Site

[T

o

Spectrometer
Author

o e

Solvent

10 Temperature

11 Pulse Sequence
12 Experiment

13 Probe

14 Number of
Scans

13 Receiver Gain

16 Relaxation Delay

17 Pulse Width

18 Presaturation
Frequency

19 Acquisition
Time

20 Acquisition
Date

21 Modification
Date

22 Class

23 Spectrometer
Frequency

24 Spectral Width

23 Lowest
Frequency

26 Nucleus

27 Acquired Size

28 Spectral Size

Parameter
Data File Name
Title
Comment
Ongin
Owner

[P

@

Site

=

Spectrometer

§ Author

9 Solvent

10 Temperature

11 Pulse Sequence
12 Experiment

13 Probe

14 Number of
Scans

13 Receiver Gain

16 Relaxation Delay

17 Pulse Width

18 Presaturation
Frequency

1% Acquisition
Time

20 Acquisition
Date

21 Modification
Date

22 Class

23 Spectrometer
Frequency

24 Spectral Width

23 Lowest
Frequency

26 Nucleus

27 Acquired Size

28 Spectral Size

5-oxide

Value
D/ 683/ pdata’ I/ Ir
2215y H685 LIr

Bruker BioSpin GmbH

nmrsu
Avance NEO 400

DMSO
2052

2230

D

Z163739_0511 (PIHR-
BBO400S1-BBF/ B/
D30-ZSP)

4

101

1.0000

8.0000

39977
2022-07-13T10:14:32

2022-07-13T10:14:40

40015
8196.7

-1630.6

32768
63336

Vahue
D: 104/ pdata/ 1/ Ir
2022-1-53-C 1041 1r

Bruker BioSpin GmbH
s

Avance NEO £00

CDCL3

2043

zgpgil

jis]
Z163739_0032 (PT
HR-400-81-BBF/ E
D30-ZSP)

3300

27

2.0000

10.0000

L3763

2022-07-19T03:30:40

2022.07-19T05:30:20

100.61

238095
23647

13C
32768
32768




2-Ethyl-5-methyl-1H-5)*-benzo[e]pyrrolo[3,4-c][1,2]thiazine-1,3(2H)-dione 5-oxide (product

3f)

MONO< N~-MNO O NS WD~ O©O T OO~
PO O—OIONMNOM T OONS M 5 o) WO 0O
WMOOD~— s dOH-~-NO® —oOoONOoO®R~- O =T M™NO
3030y M Or @ I e e ) ST
00 0 M M-~ TOMMOM ™ b e 2t 1o
e | = | L
we e oo i
SN O M s  Fad o
@ ;O @ IE e =
oooo o™ o™ ©
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 00 -05 -1
1 (ppm)
o w @® DNT — O D g
™NO wn W ®DH D WIN o PSS OONE-0OS NGO
=l (=] o ®HWw oo w WO~ OMNOMIT O™
w0 — o) DWW ~- TAHOQOOI N OO0 =~ I~
@ W0 © < 0O NG o TOOM-na 000
w0 =T YOI IO N — o OO OO ;MO M
—— — ———— — NH OO OO0
5/ I N A e |

) b |

180 170 160 150 140 130 120

110 100 90 80 7O
f (ppm)

S16

Parameter
Data File Name
Title
Comment
Origin
Owner
Site

& n e s b =

Spectrometer
Author

-

Solvent

10 Temperature

11 Pulse Sequence
12 Expeniment

13 Probe

14 Number of
Scans

13 Receiver Gain

16 Relaxation Delay

17 Pulse Width

18 Presaturation
Frequency

19 Acquisition
Time

20 Acquisition
Date

21 Modification
Date

22 Class

13 Spectrometer
Frequency

24 Bpectral Wadth

23 Lowest
Frequency

26 Nucleus

27 Acquired Size

b8 Spectral Size

Parameter
Data File Name
Title
Comment
Origin
Owner

W b e

o o

Site

Spectrometer

& Author

2 Solvent

10 Temperature

11 Pulse Sequence
12 Experiment

13 Probe

14 Number of
Scans

15 Receiver Gain

16 Relaxation Delay

17 Pulse Width

18 Presaturation
Frequency

19 Acquisition
Time

20 Acquisition
Date

21 Modification
Date

22 Class

23 Spectrometer
Frequency

24 Spectral Width

23 Lowest
Frequency

26 Nucleus

27 Acquired Size

IR Cmanteal ira

Value
Dy 674/ pdata’ 1/ 1r
2 1syiHEM10r

Bruker BioSpin GmbE
nmrsu

Avance NEO 400

DMSO

2048

230

D

Z163739_0511 (PLER-
BBO400S1-BBF/ H
D-50-Z SP)

4

2022-07-08T21:08:32

2022.07-08T21:08:36

400.15

81967
-16286

1H
32768
63536

Value
D/ 3/pdata’ I/ Ir
2225y C310r

Bruker BioSpin GmbH

nmrsu

Awance NEO 400

DMS0
2951
zgpi0
i}
Z163739_0311 (PLER-
BBO400S1-BBF/ H
D-5.0.Z 5F)

2500

32
2.0000

13763
2022.07-10T03:35:15

202207-10T03:55:20

100.62

23809.3
-1887.1

13C
32768
74R




. . . . .
2-Ethyl-5,8-dimethyl-1H-5)*-benzo[e]pyrrolo[3,4-c][1,2]thiazine-1,3(2H)-dione 5-oxide
(product 3g)
g 83283 858%3 8 8 BEEL
& OGO O @0 O T 0 o = =R o= Parameter Value
0 Bk N K A0 ) n i 9.0 3 & ' & o
Pl S g s D Eoo o~ 2 Gas s 1 DataFile Name H wys/ 6§13/ pdata’l
IRCN NS S \ | S i
2 Title 2022-1-syj-H 615 L1r
3 Comment
4 Origin Bruker BioSpin GmbH
5 Owner nmesu
6 Site
O~ 0O — 7 Spectrometer Avance NEO 400
82433
BEEI3 § Author
€Y €3 e 9 Solvent €Dei
PSS -
10 Temperature 2047
| 11 Pulse Sequence zg30
12 Experiment 1D
13 Probe Z163739_0032 (PI
1 _j\_)} HR-400-51-BBF/ H!
D-5.0-Z SF)
® 14 Number of Scans 4
; 3 e 3 : 15 Receiver Gain 101
380 375 365 360 355 16 Relaxation Delay 1.0000
17 Pulse Width 10.0000
18 Presaturation
Frequency
19 Acquisition Time 3.9977
20 Acquisition Date 2022-07-23T22:24:26
21 Modification 2022-07-23T22:24:20
| Date
22 Class
23 Spectrometer 40013
Frequency
24 Spectral Width 81967
1 235 Lowest -16372
1 4 Frequency
{
gT é g E)"gg é f-‘"‘ 26 Nusteus 1"
i = == e o0 “ 27 Acquired Size 32768
r T T T T T T T T T T T T T T T T T T T 1 725 Spectral Size 63336
0 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05 1.0
f1 (ppm)
T o o T 0O e [Te]
[=F=] @~ P~ — 0 0o [T} [Tole se) o I~ @ o -
== o — [FeRe o N R ] ) P~ g i ] © D Parameter Value
ot bl L S s e @ ™~ 0 @ I~
[} ¢s] 1} {s) O ® Y IO o ~ T @ L e o, el 1 DataFile Name D/ 13/ pdata/ 1/ Ir
22 I 2888c 2 (A} e g a8 8 = 2 Title 2-2-5yC 13 LI
— - —_——— - — 2 2 013
AT 5/ N | ~ | | Il % )
3 Comment
4 Ongin Bruker BioSpin GmbH
3 Owner nmrsu
6 Site
7 Spectrometer  Avance NEO 400
8 Author
¢ Solvent €DC3
10 Temperature 3019
11 Pulse Sequence zgpg30
12 Experiment 1D
13 Probe Z163739_ 0511 (P1HR-
EBO400S1-BBF/ K/
D30-Z5P)
14 Number of 2000
Scans
15 Receiver Gain 16
16 Relaxation Delay 2.0000
17 Pulse Width 8.0000
18 Presaturation
Frequency
12 Acquisition 13763
Time
20 Acquisition 2022-08-02T13:3921
Date
21 Modification 2022-08-02T13:59:36
Date
22 Class
23 Spectrometer 10062
Frequency
i ! 24 Spectsal Width 238093
| i 23 Lowest -18285
{3 | 1 i
1L ! | | __J | ¥ }'_l’equeﬂc_x
o ! 0 26 Nucleus 13C
= T T T T T T T T T T T T T T T T T T 127 Acquired Size 32768
10 180 170 160 150 140 130 120 0 100 90 80 70 60 50 40 30 20 10 0 10 |jgqicevsie s

1 (ppm)
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2-Ethyl-8-methoxy-5-methyl-1H-5)*-benzo[e]pyrrolo[3,4-c][1,2]thiazine-1,3(2H)-dione

oxide (product 3h)

5-

IEBRORBIY 852358 23K
SEELE- 888 g85Eds SRk s
= P= P P P P P P P [es R s T oo W o T as W s — 1 DataFile Name D 626/ pdata’ 1/ Ir
e N S - 2 Title 22153 H626.L1r
3 Comment
4 Origin Bruker BioSpin GmbH
3 Owner famrsu
6 Site
7 Spectrometer  Avance NEO 400
8 Author
9 Solvent CDC3
10 Temperature 2058
11 Pulse Sequence zg30
12 Experiment 1D
13 Probe Z163739 0311 (PIHR-
BBO400S1-BEBF/ H
D-50-Z5P)
14 Number of N
Scans
15 Receiver Gain 101
16 Relaxation Delay 1.0000
17 Pulse Width 8.0000
18 Presaturation
Frequency
18 Acquisition 38977
Time
20 Acqusttion 2022-06-25T18:44:33
Date
| 21 Modification 2022-06-25T18:44:53
Date
1 22 Class
23 Spectrometer  400.13
i Frequency
__J 24 Spectral Width 8196.7
LT L ] ¥ 23 Lowest -1637.0
88 2 mge 5 Frequency
R = Dela i) 0 26 Nucleus 1H
r T T T T T T T T T T T T T T T T T T T ' |27 Acquired Size 32768
0 85 80 7.5 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 00 05 10| xguemmsee o536
f1 (ppm)
S § w DO gy W0
B8 2  98Pc8E S5 g5 F 3 I L dimem
A < i it~ W © = — o = ek 2
S | e T - | | | | N 3 Comment
4 Origin Bruker BioSpin GmbH
3 Owner nmrsu
& Site
7 Spectrometer  Avance NEQ 400
8 Author
2 Solvent CDC13
10 Temperature  296.5
11 Pulse Sequence zgpg3l
12 Experiment 1D
13 Probe Z16373%_0311 (P1HR-
BBO400S1-BBF/ H/
D-3.0-Z 5F)
14 Number of 1200
Scans
15 Receiver Gain 13
16 Relaxation Delay 2.0000
17 Pulse Width 8.0000
18 Presaturation
Frequency
19 Acquisition 13763
Time
20 Acquisition 2022-06-25T21:31:24
Date
| 21 Modification 2022-06-25T21:31:30
Date
| 22 Class
23 Spectrometer 100.62
Frequency
24 Spectral Width 238093
: 23 Lowest -18304
I Frequency
26 Nucleus 13C
! : T T : T T T T T T T T T T : T T : T 27 Acquired Size 32763
30 180 170 160 150 140 130 120 110 10[;1 (90 )ao 70 B0 50 40 30 20 10 O 28 Spectral Size 32763
ppm,
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8-Chloro-2-ethyl-5-methyl-1H-514-benzo|e]pyrrolo[3,4-c][1,2]thiazine-1,3(2H)-dione 5-oxide

(product 3i)

Parameter
Data File Name
Title

[

Comment

s

Origin
Owner
Site

o

=]

Spectrometer

§ Author

9 Solvent

10 Temperature

11 Pulse Sequence
12 Expeniment

13 Probe

14 Number of
Scans

15 Receiver Gain

16 Relaxation Delay

17 Pulse Width

18 Presaturation
Frequency

12 Acquisition
Time

20 Acquisition
Date

21 Modification
Date

22 Class

23 Spectrometer
Frequency

24 Spectral Width

25 Lowest
Frequency

26 Nucleus

27 Acquired Size

28 Spectral Size

Value
D:/642/ pdata/ 1/ It
22 1y 6421 1r

Bruker BioSpin GmbH
Amesy

Awance NEO 400

CDCi3

2951

zg30

1D

Z163739_0511 (PIHR-
BBO400S1-BBE/ H/
D30-ZSF)

4

101
10000
8.0000

39077

2022-06-29T11:17:12

2022.06-29T11:1720

400.13

8196.7
-1637.0

1H
32768
63536
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Parameter
Data File Name
Title
Comment
Origin
Owner
Site

=V T

Spectrometer
Author
Solvent

w o,

10 Temperature

11 Pulse Sequence
12 Experiment

13 Probe

14 Number of
Scans

15 Receiver Gain

16 Relazation Delay 2

17 Pulse Width
15 Presaturation
Frequency

19 Acquisition
Time

20 Acquisition
Date

21 Modification
Date

22 Class

23 Spectrometer
Frequency

24 Spectral Width

25 Lowest
Frequency

26 Nucleus

27 Acquired Size

28 Spectral Size

Value
D 142/ pdata’ 1/ 1r
22-1-sy-C.142.110r

Bruker BioSpin GmbH

nmrsu

Avance NEO 400

CDC13

206.1

zgpe3l

D

Z163739_0511 (PIHR-
BBO400S1-BBF/ H/
D-5.0-Z 5P}

1300

2022-06-29T13:04:53

2022-06-29T13:05:02

100.62

238095
-1843.0

13C
32768
32768




8-Bromo-2-ethyl-5-methyl-1H-5)*-benzo[e]pyrrolo[3,4-c][1,2]thiazine-1,3(2H)-dione 5-oxide
(product 3j)

SE8T8 NBRS8D = R Parameter Value
TNy W~ 0w @ N O
o a0 gy @ O U)o ) ST = e ! DataFile Name I/ 399/ pdata’ I/ Ir
W 000 M T DI o R i k-
O | =52 | e 2 Title 2023-2-svi H399.11r
3 Comment
4 Otizin Bruker BioSpin Gmbl
3 Owner nmrsi
6 Site
7 Spectrometer  Avance NEO 400
8 Author
% Solvent DMSO
10 Temperature 2933
11 Pulse Sequence zg30
12 Experiment D
13 Probe Z163739_0032 (PI
HR-400-81-BBF' H
D30-ZSP)
14 Number of 4
Scans
13 Receiver Gain 101
16 Relaxation Delay 1.0000
17 Pulse Width 10.0000
18 Presaturation
Frequency
18 Acquisition 39977
Time
20 Acquisition 2023-11-13T22:02:17
Date
21 Modification ~ 2023-11-13T22:01:32
g Date
22 Class
23 Spectrometer 40013
; \ Frequency
it 24 Spectral Width  §196.7
it i e ™ 25 IE::e:zs;n s -1630.4
S 8 =) = g g 25 Nucleus 1H
— © o~ ©
T T T T T T T T T T T T T T T T T T T T -l ien TS
0 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05 M Speciul Sy 65530
f1 (ppm)
< w — W N
o a8 28dx83 2 CRESF2aE &8 Patameter Value
@ @ I cH 00 WD — s Tood— oo @©
] 2 588LTe = B e e = | DataFile Name H./ 95/ pdata/ 1/ Ir
e ‘T ‘T___‘:\ ;/;; Ul’ “F_‘_'l:;: 2‘:)__(‘:’ = 2 Title 2023-2-s33-C 95 LIr
3 Comment
4 Osgin Bruker BioSpin GmbH
3 Ovwner amrsu
§ Site
7 Spectrometer Avance NEO 400
§ Author
9 Solvent DMSO-D&
10 Temperature 2961
11 Pulse Sequence zzpg3d
12 Experiment 1D
13 Probe Z163739 0032 (P1
HR-400-51-BEF/ H/
D-3.0-ZSP)
14 Number of 2000
Scans
15 Receiver Gain 13
16 Relaxation Delay 2.0000
17 Pulse Width 10.0000
18 Presaturation
Frequency
19 Acquisition 13763
Time
20 Acquisition 2023-11-14T01:20:29
Date
21 Modification 2023-11-14T01:19:42
Date
22 Class
23 Spectrometer 10051
Frequency
24 Spectral Wadth 238095
i 23 Lowest 18896
; i ﬂ | ; _l J \ Frequency
J,,‘, i W ) 26 Nucleus 15

0 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O
1 (ppm)

27 Acquired Size 32768
28 Spectral Size 32768
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6-Chloro-2-ethyl-5-methyl-1H-5)\*-benzo[e]pyrrolo[3,4-c][1,2]thiazine-1,3(2H)-dione 5-oxide
(product 3k)

I~ 0 DY W0o TS — ooy
oM No— O W O O s O N
w0 w0 W0 N W0 0 @ O = O™ Parameter Value
NN @y ©OOCD NN~
w o r»rx-/r-r» e b oty ool | DataFile Name D 623/ pdata/ 1/ 1r
e N4 e - 2 Title 22-1-s35-H 623 LIr
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4 Origin Bruker BioSpin GmbHE
3 Owner amesu
§ Site
7 Spectrometer  Awvance NEO 400
SoaF 8 Auth
G O © T Sather
@ 0o n 9 Solvent coen
@I
i T Me 10 Temperature  295.8
¢l 0=é=N 11 Pulse Sequence zz30
/ 12 Experiment 1D
13 Probe Z163739_0511 (PLHR-
BBO400S1-BBF' H/
u D50-ZSP)
T 14 Number of 4
Scans
T T 5 + T T 15 Receiver Gain 101
380 375 370 365 360 355 16 Relaxation Delay 1.0000
1 {ppm) 17 Pulse Width 50000
18 Presaturation
Frequency
1% Acquisition 39977
Time
20 Acqusition 2022-06-23T18:30:01
Date
21 Modification  2022-06-25T18:30:06
Date
22 Class
23 Spectrometer  400.13
I Frequency
H ! 24 Spectral Width 81967
il Lo oY ! 25 Lowest -1637.0
8 g E [ 9 rN'“ Frequency
T Q== 2 o 26 Nucleus IH
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7 Spectrometer Avance NEO 400
8 Author
9 Salvent €DCB
10 Temperature 2939
11 Pulse Sequence zgpg30
12 Experiment 1D
13 Probe Z163739_0311 (PIHR-
EBO400S1-BBE/H/
DSOZSP)
14 Number of 2000
Scans
15 Receiver Gain 13
16 Relaxation Delay 2.0000
17 Pulse Width 8.0000
18 Presaturation
Frequency
12 Acquisition 13763
Time
20 Acquisition 2022-06-26T13:1127
Date
21 Modification 2022-06-26T13:11:40
Date
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23 Spectrometer 100.62
| Frequency
24 Spectral Width 233095
| 1 23 Lowest -1820.9
l i i " | s
rbemnni - A Mooty 26 Nucleus E

T T T T T T T T T T : T T T T . T T T |27 Acquired Size 32768
30 180 170 160 150 140 130 120 110 ‘IOOﬂ (9 )80 70 60 50 40 30 20 10 0 -10 4 Spectral Size 32768
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8-(tert-Butyl)-2-ethyl-5-methyl-1H-5)*-benzo[e]pyrrolo[3,4-c][1,2]thiazine-1,3(2H)-dione
oxide (product 31)
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Parameter
Data File Name
Title
Comment
Origin
Owner
Site

O de Lo e

-

Spectrometer
Author

o e

Solvent

10 Temperature

11 Pulse Sequence
12 Experiment

13 Probe

14 Number of
Scans

15 Receiver (rain

Value
D580/ pdata’ 1/ 1r
2022-1-sy-HL380.L1r

Bruker BioSpin GmbH

nmrsu

Avance NEO 400

coes
2059

2830

D

Z163739_0032 (P1
HR-400-51-BBF/ H/
DS0ZSP)

4

101

16 Relaxation Delay 1.0000

17 Pulse Width 10.0000

15 Presaturation
Frequency

19 Acquisition 39977

Time

20 Acquisition
Date

21 Modification
Date

2022-07-15T11:30:32

2022-07-15T11:50:44

22 Class

23 Spectrometer 40013
Frequency

24 Spectral Width  8196.7

25 Lowest -16372
Frequency

26 Nucleus 1H

27 Acquired Size 32768

28 Spectral Size 63336

5-

Parameter Value
1 DataFile Name Dy 176/ pdata/1/1r
2 Title 22-1-syj-C176.110r
3 Comment
4 Osigin Bruker BioSpin GmbH
3 Owner nmrsu
6 Site
7 Spectrometer  Avance NEO 400
8 Author
9 Solvent cDci
10 Temperature 2047
11 Pulse Sequence zgpg3l
12 Expeniment 1D
13 Probe Z163739_0311 (PLER-

14 Number of Scans

BEOL(0S1-BBF' H/
D-30-Z5P)
2200

15 Receiver Gain 13

16 Relaxation Delay 2.0000

17 Pulse Width 8.0000

15 Presaturation
Frequency

19 Acquisition 13763

Time
20 Acquisition Date

21 Modification
Date

2022-07-20T01:35:15
2022-07-20T01:35228

22 Class

23 Spectrometer 100.62
Frequency

24 Spectral Width = 238093

23 Lowest -1831.1
Frequency

26 Nucleus 13C

27 Acquired Size 32768

28 Spectral Size 32768




2-(tert-Butyl)-5,8-dimethyl-1H-5)*-benzo[e]pyrrolo[3,4-c][1,2] thiazine-1,3(2H)-dione 5-oxide

(product 3m)

Parameter
Data File Name
Title
Comment
Ongin
Owner

—B83289
7.7822
77616
7.3891
72683
7.2602

—385104

—25046

—16578

L
{

@

Site

Spectrometer
Author

¢ Solvent

10 Temperature

11 Pulse Sequence
12 Experiment

13 Probe

14 Number of
Scans

15 Receiver Gain

16 Relaxation Delay

17 Pulse Width

1§ Presaturation
Frequency

19 Acquisition
Time

20 Acquisition
Date

21 Modification
Date

| 22 Class

23 Spectrometer
Frequency

24 Spectral Width

25 Lowest
Frequency
26 Nucleus

1.00= (-
102=
1.08=
3.20=
319=
9.31=

27 Acquired Size

1095 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 00 - 28 Spectral Size

o

.5

Value
Do/ 573/ pdata’ 1/ 1t
22-1-syj-H373.1.1r

Bruker BioSpin GmbH
nmrsu

Avance NEO 400
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2943
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1D

Z163739_0311 (PTHR-
EBO400S1-BBEF/ H/
DS0ZSP)

4

101
1.0000
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39977

2022-07-23T22:31:30

2022-07-25T22:31:34

400.15

8196.7
-1637.0

IH
32768
63336

1 (ppm)

7

76,8432

Parameter
Data File Name
Title
Comment
Origin
Owner
Site

—170.9544
-~ 167 6393
_-147.8958
~146.0758
130.2315
128,7834
124.649
124.1454
117.1464
—101.5822
774782
2.4
—57.7433
—46.7658
—29.3625
—22.2412
—0.1444

{
%

@

2}

Spectrometer

8 Author

& Solvent

10 Temperature

11 Pulse Sequence
12 Expeniment

13 Probe

14 Number of
Scans

13 Receiver Gain

16 Relaxation Delay

17 Pulse Width

18 Presaturation
Frequency

19 Acquisition
Time

20 Acquisition
Date

21 Modification
Date

22 Class

23 Spectrometer
Frequency

24 Spectral Width

25 Lowest
Frequency

26 Nucleus

0 180 1'-10 160 150 140 1é0 120 110 ‘IOUﬁ (90 )80 70 60 50 40 30 20 10 0 -10
ppm,

27 Acquired Size

28 Spectral Size

Value
D/ 183/ pdata/ 1/ 1r
22-1-s-C.185.1.1r

Bruker BioSpm GmbH

nmrsu

Avance NEO 400

CDCB
2947
2gpg3l

1D

Z163739_0311 (PLHR-
BBO40051-BBF' H
D-3.0-Z5P)

9000

2022-07-24T07:28:19

2022-07-24T07:28:22

100,62

23809.3
-1829.6

13C
768
768
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2-(tert-Butyl)-8-methoxy-5-methyl-1H-5)*-benzo[e]pyrrolo[3,4-c][1,2]thiazine-1,3(2H)-dione
5-oxide (product 3n)

gEIges g g 3
gEegas £ 2 g B e
oo Pt jutl o el © o = 1 DataFileName D 378/ pdata’1/1r
SN ! l ‘ 2 Title 2022-1-syj H378.1.1r
3 Comment
4 Orgin Bruker BioSpin GmbH
5 Owner nmrsu
6 Site
7 Spectrometer Avance NEO 400
8 Author
9 Solvent CDCI3
10 Temperature 2059
11 Pulse Sequence zg30
12 Experiment ID
13 Probe Z163739_0032 (PT
HR-400-81-BBF/ H/
D3.0-Z SF)
14 Number of 4
Scans
15 Receiver Gain 101
16 Relaxation Delay 1.0000
17 Pulse Width 10,0000
18 Presaturation
Frequency
19 Acquisition 39977
Time
' 20 Acquisition 2022-07-153T11:40:38
Date
21 Modification 2022-07-13T11:40:30
Date
22 Class
23 Spectrometer £00.13
M Frequency
| l i ] 24 Spectral Width 81967
Y i L i 25 Lowest 16372
g 8 % 5 S E Frequency
A = e o 26 Nucleus H
r T T T T T T T T T T T T T T T T T T T 1|27 Acquired Size 32768
D B35 B0 T8 7€ GF 68 A5 50 45,48 35 30 25 20 45 10 05 00 05 M|uelenn e

[0 ] o [IsN el NTo R o
DO ® — CON g O = of I~ © @ w =
@ © w h(o;x.go':cz [ Xor) oo [t Parameter Value
[T R =5 WOor— o r~ & [ E=R [Ty]
O~ w O D — e | | 3 | DataFile Name D:/ 177/ pdata/ 1/ 1z
00 = ON——QO g w I~ © o .
e = b o 'LI_: P~ 0w &) :2 Title 22 1-sy-C 177 11r
Ny [ PN = | b s
|4 Orgin Bruker BioSpin GmbH
|3 Owner nmesu
|6 Site
|7 Spectrometer  Avance NEO 400
|3 Author
|9 Solvent €DCi3
M 10 Temperature 2943
e
o=i=n 4 11 Putse Sequence 229230
P 12 Experiment D
N Me 13 Probe Z163739_0311 (PIHR-
= EBO400S1-BEBF/ H/
Mol 0 Me D-5.0-ZSP)
14 Number of 2200
Scans
15 Receiver Gain 13
16 Relaxation Delay 2.0000
17 Pulse Width 8.0000
18 Presaturation
Frequency
19 Acquisition 13763
Time
20 Acquisition 2022-07-20T03:46:08
Date
| 21 Modification  2022-07-20T03:46:22
Date
22 Class
23 Spectrometer 100.62
Frequency
| 24 Spectral Width 238083
25 Lowest -1830.8
Frequency
IWMM [PaNmtes 180
r T T T T T T T T T T T T T T T T T 27 Acquired Size 32768
30 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O [28 speotmtsice 32768

1 (ppm)
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2,8-Di-tert-butyl-5-methyl-1H-5)4-benzo[e]pyrrolo[3,4-c][1,2] thiazine-1,3(2H)-dione S-oxide
(product 30)

o) ©— ooy o @ o
© DNT O [ = o -
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L3 @ 0D 0o ©w @
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6 Site
7 Spectrometer  Ayance NEO 400
'8 Author
|9 Solvent D3
10 Temperature 1844
11 Pulse Sequence zgz30
12 Experiment D
113 Probe Z163739_0032 (PT
HR-400-51-BBF/ H
D-5.0-Z5P)
14 Number of 4
Scans
|13 Recetver Gain 101
16 Relaxation Delay 1.0000
17 Pulse Width 10.0000
18 Presaturation
Frequency
19 Acquisition 39977
Time
20 Acquisition 2022-07-20T08:34:40
Date
1 21 Modification 2022-07-20T08:34:04
Date
22 Class
|23 Spectrometer  400.13
Frequency
| 1.4 24 Spectral Width 31967
b ki ¥ TR 125 Lowest -16372
g g 8 g g E Frequency
o L=t o S 26 Nucleus 1H

]
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N/ | NTd= A | (] NN I 3 Comment
4 Ongin Bruker BioSpin GmbH
5 Owner nmrsu
6 Site
7 Spectrometer Avance NEO 400
8 Author
9 Solvent CDCB

10 Temperature 2047
11 Pulse Sequence zgpg3l
12 Experiment 1D

13 Probe Z163739_0032 (PL
HR-400-S1-BBF/ H
D-50-ZSP)
14 Number of 3300
Scans

153 Recetver Gain 14

15 Relaxation Delay 2.0000

17 Pulse Width 10.0000

18 Presaturation
Frequency

19 Acquisition 13763
Time

20 Acquisition 2022-07-19T02:17:30
Date

21 Modification 2022-07-19T02:17:02
Date

22 Class

| 23 Spectrometer 10061

Frequency
24 Spectral Width 238093
| 25 Lowest -1830.8
Frequency
26 Nucleus 13C
i T T T T T T T T 7 T T T 7 T T T 27 Acquired Size 32768
30 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O 28 SpectralSize 32768

1 (ppm)
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2-Benzyl-5-methyl-1H-5)*-benzo[e|pyrrolo[3,4-c][1,2]thiazine-1,3(2H)-dione

(product 3p)
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5-oxide
Parameter Value
1 DataFile Name D336/ pdata’ 1/ Ir
2 Title 22-1-syj-H.336.11r
3 Comment
4 Origin Bruker BioSpin GmbEH
5 Owner nmrsu
6 Site
7 Spectrometer Avance NEO 400
8 Author
9 Solvent cDCci3
10 Temperature 2941
11 Pulse Sequence zg30
12 Experiment 1D
13 Probe Z163739%_0511 (PLHR-
BBO400S1-BBF/ H
D-30-ZSP)
14 Number of Scans 4
15 ReceiverGain 101
16 Relaxation Delay 1.0000
17 Pulse Width 8.0000
18 Presaturation
Frequency
19 Acquisition 39977
Time

20 Acquisition Date

2022-06-14T20:03:36

21 Modification 2022-06-14T20:04:00
Date
22 Class
23 Spectrometer  400.13
Frequency
24 Spectral Width 81967
23 Lowest -1637.0
Frequency
26 Nucleus 1H
27 Acquired Size 32768
28 Spectral Size 63336
Parameter Value
1 DataFile Name ©Dv 96/ pdata’ 1/ Ir
2 Title 2-1-syj-C.96.1.1r
3 Comment
4 Origin Bruker BioSpin GmbH
3 Owner nmesu
6 Site
7 Spectrometer Avance NEO 400
8 Author
9 Solvent @cB
10 Temperature 2055
11 Pulse Sequence zgpg3l
12 Experiment in)
13 Probe Z163739_0511 (FTHR-
EBO400S1-BEF/ H/
D30-ZSF)
14 Number of 1300
Scans

13 Receiver Gain

16 Relaxation Delay

17 Pulse Width

18 Presaturation
Frequency

1% Acquisition
Time

20 Acquisition
Date

21 Modification
Date

22 Class

23 Spectrometer
Frequency

24 Spectral Width

25 Lowest
Frequency

2§ Nucleus

27 Acquired Size

28 Spectral Size

15

2.0000

8.0000

13763

2022-06-13T20:09:40

2022-06-15T20:08:06

100.62
23809.3

-1830.3

32768
32768




2-Benzyl-5,8-dimethyl-1H-5)*-benzo[e]pyrrolo[3,4-c][1,2]thiazine-1,3(2H)-dione 5-oxide
(product 3q)

TN HO-DO DO @ o ]
—T O =N END OO0 - — o s
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I~ X ST el o) NN B © o
Lol ol o e S el il Sl el el o b3 ©3 o 1 DataFile Name H:/ 286 pdata/ 1/ Ir
. e
e R I I I 2 Title 2225y HI861 I
3 Comment
4 Origin Bruker BioSpin GmbH
5 Owner nmrsi
6 Site
7 Spectrometer Avance NEO 400
g Author
9 Solvent CDCL3

10 Temperature 2052
11 Pulse Sequence zg30

12 Experiment D
13 Probe Z163739_0511 (PIHR-
BBO400S1-BBF/ H/
D30ZSP)
14 Number of 4
Scans
15 Receiver Gain 101
16 Relaxation Delay 1.0000
17 Pulse Width 8.0000
18 Presaturation
Frequency
12 Acquisition 39977
Time
20 Acquisition 2022-09-30T21:00:53
Date
21 Modification 2022-08-30T21:01:03
Date
| i 22 Class
| 23 Spectrometer 40015
Frequency
24 Spectral Width 81967
i i) T Iy T 25 Lowest -1637.0
g gLoy S S g sreqency
o oomNo o @ @ 26 Nucleus 1H

g 27 Acquired 8ize 32768
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6 Site

7 Spectrometer Avance NEO 400
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Me 10 Temperature 2959
0=éﬁﬂ 0 11 Pulse Sequence zzpg3l
/ 12 Experiment 1D
N ! 13 Probe Z163739 0311 (PIHR-
BEO400S1-BBE'H
Mé Q D50ZSP
i 14 Number of 2393
Scans

15 Receiver Gain 13

16 Relaxation Delay 2.0000
17 Pulse Width 80000
18 Presaturation

Frequency

12 Acquisition 1.3763
Time

20 Acquisition 2022-10-01T09:22:42
Date

21 Modification 2022-10-01T09:22:32
Date

22 Class

23 Spectrometer 100.62
Frequency

24 Spectral Width 238095

25 Lowest -1843.0

| | Frequency
26 Nucleus 13C
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2-Benzyl-8-methoxy-5-methyl-1H-5)*-benzo[e]pyrrolo[3,4-c][1,2]thiazine-1,3(2H)-dione  5-

oxide (product 3r)
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==ty I I Title 2022-1-sy5-H 5191 1r
Comment
4 Ongin Bruker BioSpin GmbH
|3 Owner famrsu
Site
Spectrometer Avance NEO 400
Author
Solvent CDCB
10 Temperature 2956
11 Pulse Sequence zg30
12 Experiment D
| 13 Probe Z163739_0032 (PT
HR-400-S1-BBF/ H
D30-ZSP)
| 14 Number of Scans 4
|15 Receiver Gain 101
| 16 Relaxation Delay 1.0000
|17 Pulse Width 10.0000
18 Presaturation
Frequency
1% Acquisition 35977
Time
0 Acquisition Date 2022-06-26T11:19:48
| 121 Modification 2022-06-26T11:17:32
| Date
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123 Spectrometer 400.13
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7 Spectrometer  Avance NEO 400
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¢ Solvent CDCB
10 Temperature 2964
11 Pulse Sequence zgpg3l
12 Experiment 1D
13 Probe 7390032 (PL
HR-400-S1-BBF/ H'
D-5.0-ZSP)
14 Number of 1600
Scans
15 Receiver Gain 14
16 Relaxation Delay 2.0000
17 Pulse Width 10.0000
18 Presaturation
Frequency
12 Acquisition 1.3763
Time
20 Acquisition 2022-06-26T13:02:13
Date
21 Modification 2022-06-26T13:00:18
Date
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23 Spectrometer 100,61
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24 Spectral Width 238093
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2-Benzyl-8-chloro-5-methyl-1H-5)*-benzo[e]pyrrolo[3,4-c][1,2]thiazine-1,3(2H)-dione 5-
oxide (product 3s)

BrBEo8NBE2EE g e - o =
Sasraiegs3Ey = 3 s
00 T o o T Pm Pm e P P Pe e < o 1 DataFile Name D:/ 139/ pdata’l/1r
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5 Owner nmrsu
6 Site
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" 12 Experiment D
I 13 Probe Z163739_0511 (PIER-
‘ BBO400S1-BBF/ H
D-30-ZSP)
14 Number of 4
Scans
15 Receiver Gain 101
16 Relaxation Delay 1.0000
17 Pulse Width 8.0000
18 Presaturation
Frequency
12 Acquisition 39977
Time
[ 20 Acquisition 2022-08-27T22:.0%:12
Date
| 21 Modification 2022-08-27T22:09:16
Date
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2-Benzyl-7-bromo-5-methyl-1H-5)*-benzo[e|pyrrolo[3,4-c|[1,2] thiazine-1,3(2 H)-dione

oxide (3t)
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2-Benzyl-8-(tert-butyl)-5-methyl-1H-5)*-benzo[e]pyrrolo[3,4-c][1,2]thiazine-1,3(2H)-dione 5-
oxide (product 3u)
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2-Cyclohexyl-5-methyl-1H-5)*-benzo[e]pyrrolo[3,4-c][1,2] thiazine-1,3(2H)-dione 5-oxide
(product 3v)

— OO N OO O — NN~ JTOODONONT O NDOO D~
TATNEDHOO WD WO O ODOODDDOOODDIITOAT OO DD
—OMOOOMM~N0 0 WO OITONTONODODOND OO ORN OO DN Parameter Value
Uy 0 @ P PO W) oy QOoOOO0gO0NQY— QOO OOAAO0NN
@ 00 P P~ P P P T 1 T S i e e S s U T e el mbninl e i 1 DataFile Name H: heci’ 229/ pdata/l
N et - = | e #
2 Title 23-1-sy-H229.L1r
3 Comment
4 Origin Briker BioSpin GmbH
5 Owner nmrsu
6 Site
17 SBpectrometer Avance NEO 400
8 Author
2@ Solvent CcDCBy
10 Temperahwe 2965
11 Pulse Sequence 230
12 Experiment 1D
13 Probe Z163739_0511 (PLHR-
BBO400S1-BEF/ H
D-5.0-ZSP)
14 Number of Scans 4
13 Receiver Gain 101
16 Relaxation Delay 1.0000
17 Pulse Width 3.0000
18 Presaturation
Frequency
12 Acquisition 39977
Time
20 Acquisition Date 2023-05-M4T22:17:47
21 Modification 2023-05-04T22:17:54
| Date
22 Class
23 Spectrometer  400.13
Frequency
¥ i p 24 Spectral Width 81967
g i i
1 T A 25 Lowest -1637.0
] s L8 el i L D Frequency
g &38 S E g5IT2 26 Nacleus 1H
i i = RESHRIEL 27 Acquired Size 32768
T T T T T T T T T T T T T T T -
0 85 80 75 7.0 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05 Wipetlsiy 0
1 (ppm)
0o ™S = OO~ -
O — 0 W0 WDM~OLW— o o w o< ~NOo o, ,
= — © N OO0 [15] D F D Page) 0~ = ~ | Parameter Value
@ o ~ M~ 0O~ 00— o I~ o <t @ 0 =DM ] | N .
© © B = OO~ — < < © W M~ oo ho ) |1 DataFile Name H: heci’33/ pdata/l
0 © T oSN o -} o ow oW = [ i:
- = v e - ~f r~ DT [ R e o
N [ STa e | T NN | Iz Title 2225y;C35.11r
i:‘ Comment
i4 Origin Bruker BioSpin GmbH
ij Crwner IS
|6 Site
i.T Spectrometer Avance NEO 400
|8 Author
!D Solvent CDCB

|10 Temperatare 2060
| 11 Pulse Sequence 22p230

| 12 Experiment D
| 13 Probe Z163739_0511 (PLHR-
BBO400S1-BBF/ H
D-3.0-Z SP)
| 14 Number of 10000
Scans

|15 Receiver Gain 14
| 16 Relaxation Delay 2.0000
|17 Pulse Width  8.0000
| 18 Presaturation

| Frequency
119 Acquisition 1.3763
| Time
|20 Acquisition 2022-10-01T06:39:17
| Date
121 Modification  2022-10-01T06:39:34
| Date
122 Class
|

123 Spectrometer 100,62
| Frequency

Pl | iZA Spectral Width  23809.5
125 Lowest -1829.6
| Frequency

T T 1|26 Nucleus 13C

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
1 (ppm)

7 Acquired Size 32768

S32



8-Chloro-2-cyclohexyl-5-methyl-1H-5)%-benzo|[e]pyrrolo[3,4-c][1,2] thiazine-1,3(2H)-dione 5-
oxide (product 3w)
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2-Methyl-5-phenyl-1H-5)*-benzo[e]|pyrrolo[3,4-c][1,2] thiazine-1,3(2H)-dione 5-oxide
(product 3x)
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2-Ethyl-5-phenyl-1H-5)*-benzo[e]pyrrolo[3,4-c][1,2]thiazine-1,3(2H)-dione 5-oxide (product
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2-(tert-Butyl)-5-phenyl-1H-5)*-benzo[e]pyrrolo[3,4-c][1,2]thiazine-1,3(2H)-dione

(product 3z)
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2-Ethyl-5,10-dimethyl-5)*-pyrrolo[3',4':3,4][1,2] thiazino[5,6-b]indole-1,3(2H,10H)-dione 5-
oxide (5a)
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2-Benzyl-5,10-dimethyl-5A*-pyrrolo[3',4':3,4][1,2]thiazino[5,6-b]indole-1,3(2H,10H)-dione 5-

oxide (5b)
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2-Cyclohexyl-5,10-dimethyl-5A*-pyrrolo[3',4':3,4][1,2]thiazino[5,6-b]indole-1,3(2H,10H)-
dione 5-oxide (5¢)
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2-Benzyl-5-methyl-1H-5)*-pyrrolo[3,4-c]thieno[3,2-¢][1,2] thiazine-1,3(2 H)-dione 5-oxide (7)
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2-Ethyl-5-methyl-8-phenyl-1H-5)*-benzo[e|pyrrolo[3,4-c][1,2] thiazine-1,3(2H)-dione 5-oxide
(product 8)
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2-Ethyl-5-methyl-8-(phenylethynyl)-1H-5)*-benzo[e]pyrrolo[3,4-c][1,2]thiazine-1,3(2H)-

dione 5-oxide (product 9)
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