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General Information: All the reactions were carried out under aerobic atmosphere using oven
dried reaction vials. Chemicals, reagents, and solvents were procured from the commercial
sources and used without purification. The reactions were monitored by using aluminium TLC
silica plates and visualized in UV chamber (254 or 365 nm). Photochemical reactions were
carried out under the irradiation of white/blue/green LED. Column chromatography was
carried out using 100-200 mesh silica gel and a mixture of ethyl acetate-hexane as eluent. 'H
NMR and *C NMR were recorded in 400 MHz and 100 MHz NMR spectrometer respectively
using CDCl; as solvent. Chemical shifts were given in parts per million () and coupling
constants (J) were expressed in Hertz. The signals were expressed as s for singlet, d for doublet,
dd for doublet of doublet, t for triplet. Melting points were recorded using capillary tubes in

the melting point apparatus and data were uncorrected.

General procedure for the synthesis of 4-(phenylamino)-3-(phenylthio)-2H-chromen-2-
one derivatives (3): In an oven-dried reaction vial, 4-(phenylamino)-2H-chromen-2-one
derivatives (1, 0.2 mmol) and thiophenols (2, 0.2 mmol) were taken. Then KI (20 mol%, 7 mg),
K;,S,05 (0.2 mmol, 1 equiv., 54 mg), and 1 mL DMSO were added to the reaction vial. The
reaction mixture was then stirred under the irradiation of blue LED (435-445 nm) for 7 h. After
the completion of the reaction (monitored by TLC), the reaction mixture was extracted with
dichloromethane (DCM)-water and dried over anhydrous sodium sulfate. After that,
dichloromethane was evaporated to get the crude product. Column chromatography was not

required for the purification of the desired products.
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General procedure for the synthesis of 6-methyl-4-(phenylamino)-3-(phenylthio)-5,6-
dihydro-2H-pyran-2-ones (5): In an oven-dried reaction vial, 6-methyl-4-(phenylamino)-2H-
pyran-2-one (4, 0.2 mmol, 40 mg) and thiophenols (2, 0.2 mmol) were taken. Then KI (20
mol%, 7 mg), K,S,0¢ (0.2 mmol, 1 equiv., 54 mg), and 1 mL DMSO were added to the reaction
vial. The reaction mixture was then stirred under the irradiation of blue LED (435-445 nm) for
1 h. After the completion of the reaction (monitored by TLC), the reaction mixture was
extracted with dichloromethane (DCM)-water and dried over anhydrous sodium sulfate. After

that, dichloromethane was evaporated to get the crude product. Finally, the crude product was
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purified by column chromatography (100-200 mesh silica gel) employing ethyl acetate-

petroleum ether (1:2) as eluent.
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General procedure for the synthesis of 2-(Phenylamino)-3-(phenylthio)naphthalene-1,4-
diones (7): In an oven-dried reaction vial, 2-(phenylamino)naphthalene-1,4-dione (6, 0.2
mmol, 50 mg) and thiophenol (2, 0.2 mmol) were taken. Then KI (20 mol%, 7 mg), K,S,0s
(0.2 mmol, 1 equiv., 54 mg), and 1 mL DMSO were added to the reaction vial. The reaction
mixture was then stirred under the irradiation of blue LED (435-445 nm) for 4 h. After the
completion of the reaction (monitored by TLC), the reaction mixture was extracted with
dichloromethane (DCM)-water and dried over anhydrous sodium sulfate. After that,
dichloromethane was evaporated to get the crude product. Finally, the crude product was
purified by column chromatography (100-200 mesh silica gel) employing ethyl acetate-

petroleum ether (1:15) as eluent.
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Procedure for the synthesis of 4-(phenylamino)-3-(phenylthio)-2H-chromen-2-one under
sunlight: In an oven-dried reaction vial, 4-(phenylamino)-2H-chromen-2-one (1a, 0.2 mmol)
and thiophenol (2a, 0.2 mmol) were taken. Then KI (20 mol%, 7 mg), K,S,0g (0.2 mmol, 1
equiv., 54 mg), and 1 mL DMSO were added to the reaction vial. The reaction mixture was
then kept under sunlight for 7 h (Figure S1). After the completion of the reaction (monitored
by TLC), the reaction mixture was extracted with dichloromethane (DCM)-water and dried
over anhydrous sodium sulfate. After that, dichloromethane was evaporated to get the crude

product. Column chromatography was not required for the purification of the desired product.

NHPh KI (20 mol%) NHPh
SN + prsh K>S,0g (1 equiv.) . XN SPh
DMSO
o "0 Sunlight, 7h ON®
1a 2a 3a, 90%
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Figure 1. (A) Reaction mixture at t = 0; (B) Reaction mixture after the irradiation of sunlight

for 7 h.

Procedure for the synthesis of 3-(phenylsulfonyl)-4-(p-tolylamino)-2H-chromen-2-one
(8): In an oven-dried reaction vial, 3-(phenylthio)-4-(p-tolylamino)-2H-chromen-2-one (3b,
0.2 mmol, 72 mg) and mCPBA (0.6 mmol, 3 equiv., 103 mg) were taken. Then, 1 mL of
dichloromethane was added to the reaction mixture. The reaction mixture was stirred at room
temperature for 4 h. After the completion of the reaction (monitored by TLC), the reaction
mixture was extracted with dichloromethane (DCM)-water and dried over anhydrous sodium
sulfate. After that, dichloromethane was evaporated to get the crude product. Finally, the crude
product was purified by column chromatography (100-200 mesh silica gel) employing ethyl

acetate-petroleum ether (1:5) as eluent.

\©\NH \©\NH Q /©
s mCPBA (3 equiv.) \\S
\ > AN \\
DCM, rt, 4 h o
o 0 o 0

3b 8, 85%

Procedure for control experiment:

Reaction of 4-(phenylamino)-2H-chromen-2-one with diphenyldisulphide: In an oven-
dried reaction vial, 4-(phenylamino)-2H-chromen-2-one (1a, 0.2 mmol, 47 mg) and diphenyl
disulphide (9, 0.1 mmol, 22 mg) were taken. Then KI (20 mol%, 7 mg), K,S,05 (0.2 mmol, 1
equiv., 54 mg), and 1 mL DMSO were added to the reaction vial. The reaction mixture was
then stirred under the irradiation of blue LED (435-445 nm) for 7 h. After standard time, the

starting compound was fully converted to the desired sulfenylated product.
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Reaction of 4-(phenylamino)-2H-chromen-2-one with thiophenol in presence of radical
scavengers: In an oven-dried reaction vial, 4-(phenylamino)-2H-chromen-2-one (1a, 0.2
mmol, 47 mg), thiophenol (2a, 0.2 mmol, 22 L), and radical scavengers like TEMPO, DPE,
BQ (0.4 mmol, 2 equiv.) were taken. Then KI (20 mol%, 7 mg), K,S,05 (0.2 mmol, 1 equiv.,
54 mg), and 1 mL DMSO were added to the reaction vial. The reaction mixture was then stirred
under the irradiation of blue LED (435-445 nm) for 7 h. After the completion of the reaction
(monitored by TLC), the reaction mixture was extracted with dichloromethane (DCM)-water
and dried over anhydrous sodium sulfate. After that, dichloromethane was evaporated to get
the crude product. Finally, the crude product was purified by column chromatography (100-

200 mesh silica gel) employing ethyl acetate-petroleum ether (1:3) as eluent.

NHPh K1 (20 mol%) NHPh
K2S20s (1 equiv.) SPh
Xy + Phsh > =
DMSO
o "0 blue LED, 7h (O JNe)
1a 2a  Radical Scavengers 3a

TEMPO = 33%
DPE =36%
BQ =30%

Test for the detection of the I, formed during the reaction: The formation of I, during the
reaction was confirmed by using starch solution. Upon the addition of a starch solution, the
reaction mixture (RM: la + 2a + KI + K,S,0g + DMSO) turned blue, which upon the addition

of sodium thiosulfate (Na,S,05) solution, turned colourless.

S -

Figure 2. (A) Reaction mixture (RM: 1a + 2a + KI + K,S,05 + DMSO) at t = 0; (B) Reaction
mixture at t = 7 h; (C) Reaction on addition of starchsolution (RM + starch solution); (D)
Reaction mixture on addition of sodium thiosulfate solution (RM + starch solution+Na,S,0;
solution).
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Characterization Data of the Synthesized Compounds:

0
CLLO

3a

4-(Phenylamino)-3-(phenylthio)-2H-chromen-2-one (3a)!. Yellow solid (67 mg, 98%). 'H
NMR (CDCls, 400 MHz) &: 8.09 (S, 1H), 7.47 (t, J = 7.6 Hz, 1H), 7.37-7.29 (m, 6H), 7.27-
7.23 (m, 2H), 7.20-7.14 (m, 2H), 7.08 (d, J = 7.6 Hz, 2H), 6.94 (t, /= 8 Hz, 1H) ppm. 13C {'H}
NMR (CDCls;, 100 MHz) 6: 161.0, 156.5, 154.1, 140.7, 134.4, 132.7, 129.7, 129.3, 127.2,
126.8, 126.3,124.2,122.9, 117.8, 113.6, 97.1 ppm.

3-(Phenylthio)-4-(p-tolylamino)-2H-chromen-2-one (3b)!. Yellow solid (70 mg, 97%). 'H
NMR (DMSO-ds, 400 MHz) 6: 9.23 (s, 1H), 7.61-7.54 (m, 2H), 7.38 (d, /= 8 Hz, 1H), 7.21
(t,J=7.6 Hz, 2H), 7.17-7.13 (m, 1H), 7.11-7.05 (m, 5H), 6.95 (d, J = 8.4 Hz, 2H), 2.24 (s, 3H)
ppm. 3C {H} NMR (DMSO-ds, 100 MHz) &: 160.7, 156.2, 153.5, 139.1, 136.5, 134.6, 133.2,
129.8, 129.4, 126.5, 125.9, 125.8, 124.0, 123.8, 117.7, 115.3, 94.7, 20.9 ppm.

3c

4-((4-Methoxyphenyl)amino)-3-(phenylthio)-2H-chromen-2-one (3¢)’. Yellow solid (73 mg,
98%). "H NMR (DMSO-dg, 400 MHz) 8: 9.22 (s, 1H), 7.59 (t, J= 8 Hz, 1H), 7.53 (d, /= 8 Hz,
1H), 7.38 (d,J=8.4 Hz, 1H), 7.22 (t,J= 7.6 Hz, 2H), 7.15 (t, /= 7.6 Hz, 1H), 7.10 (d, /= 7.6
Hz, 1H), 7.07-7.05 (m, 2H), 7.02 (d, J = 8.8 Hz, 2H), 6.82 (d, J = 8.8 Hz, 2H), 3.71 (s, 3H)
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ppm. 3C {'H} NMR (DMSO-ds, 100 MHz) 5: 160.9, 157.4, 156.4, 153.6, 136.7, 134.2, 133.2,
129.4, 126.3, 126.2, 125.8, 125.7, 123.7, 117.7, 115.1, 114.5, 92.8, 55.7 ppm.

4-((4-Fluorophenyl)amino)-3-(phenylthio)-2H-chromen-2-one (3d)!. Yellow solid (69 mg,
96%). '"H NMR (CDCls, 400 MHz) 8: 9.32 (s, 1H), 7.66-7.60 (m, 2H), 7.40 (d, J = 8 Hz, 1H),
7.24-7.18 (m, 3H), 7.11-7.01 (m, 7H) ppm. 3C {'H} NMR (DMSO-ds, 100 MHz) &: 160.3
159.3 (Jcr= 240 Hz), 155.3, 153.0, 137.4, 136.1, 132.8, 128.9, 125.9, 125.6, 125.4 (Jcr= 23
Hz), 125.1, 123.6, 117.3, 115.5, 115.3 (Jcr = 8 Hz), 94.1 ppm. 1 F NMR (DMSO-ds, 376
MHz) &: -117.7 ppm.

4-((4-Chlorophenyl)amino)-3-(phenylthio)-2H-chromen-2-one (3e)!. Yellow solid (73 mg,
97%). 'H NMR (CDCl;, 400 MHz) &: 7.97 (s, 1H), 7.50 (t, J = 8 Hz, 1H), 7.36 (d, J= 8.4 Hz,
1H), 7.32-7.24 (m, 6H), 7.21 (d, J= 8 Hz, 1H), 7.18-7.15 (m, 1H), 7.02-6.99 (m, 3H) ppm. '3C
{'H} NMR (CDCl;, 100 MHz) 3: 160.8, 156.1, 154.0, 139.4, 134.2, 132.8, 131.6, 129.7, 129.3,
127.3, 126.6, 126.5, 125.1, 123.2, 117.9, 113.5, 98.4 ppm.

4-((4-Bromophenyl)amino)-3-(phenylthio)-2H-chromen-2-one (3f)!. Brown solid (80 mg,
95%). 'H NMR (CDCls, 400 MHz) &: 9.35 (s, 1H), 7.70 (d, /= 8 Hz, 1H), 7.63 (t, J = 8 Hz,
1H), 7.42-7.37 (m, 3H), 7.26 (t, J = 7.6 Hz, 1H), 7.20 (t, /= 7.6 Hz, 2H), 7.10 (t, J = 7.2 Hz,
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1H), 7.02 (d, J= 7.6 Hz, 2H), 6.96 (d, J = 8.8 Hz, 2H) ppm. 1*C {'H} NMR (CDCl;, 100 MHz)
8: 160.7, 155.0, 153.3, 141.1, 136.1, 133.3, 131.9, 129.4, 126.7, 126.0, 125.4, 125.0, 124.2,
117.6, 116.5, 115.7, 97.2 ppm.

CLLO

39

3-(Phenylthio)-4-(m-tolylamino)-2H-chromen-2-one (3g)!. Yellow solid (70 mg, 98%). 'H
NMR (CDCls, 400 MHz) 8: 8.09 (s, 1H), 7.49-7.47 (m, 1H), 7.37 (d, J = 8.4 Hz, 1H), 7.33-
731 (m, 2H), 7.29-7.27 (m, 2H), 7.25-7.18 (m, 3H), 7.08 (d, J = 7.6 Hz, 1H), 6.99-6.94 (m,
2H), 6.88 (d, J = 8 Hz, 1H), 2.33 (s, 3H) ppm. 13C {IH} NMR (CDCl;, 100 MHz) &: 161.0,
156.5,154.1, 140.5, 139.8,134.5, 132.6, 129.4, 129.2,127.2,127.1, 126.8, 126.3, 124.9, 122.9,
121.4, 117.8, 113.7, 96.5, 21.3 ppm.

NO,
HN
@f\f’@
(o) (o)

3h

4-((3-Nitrophenyl)amino)-3-(phenylthio)-2H-chromen-2-one (3h)!. Yellowish white solid
(65 mg, 83%). 'H NMR (CDCl;, 400 MHz) &: 8.04 (d, /= 8.4 Hz, 1H), 7.94 (s, 1H), 7.88 (s,
1H), 7.58-7.54 (m, 1H), 7.48 (t, /=8 Hz, 1H), 7.43 (d, /=8 Hz, 1H), 7.31-7.27 (m, 4H), 7.25-
7.17 (m, 3H), 7.06 (t, J = 8 Hz, 1H), ppm."*C {{H} NMR (CDCl;, 100 MHz) 5: 160.4, 154.9,
153.9, 148.9, 142.3, 133.8, 133.1, 130.2, 129.4, 128.3, 127.8, 126.9, 126.0, 123.5, 119.9, 118.1,
117.3, 113.6, 102.2 ppm.

S8|Page



M902c]i)

HN

OO
o 0

3i

Methyl 2-((2-oxo0-3-(phenylthio)-2H-chromen-4-yl)amino)benzoate (3i). Pale yellow solid
(64 mg, 80%). Melting point = 117-120 °C. '"H NMR (CDCl;, 400 MHz) &: 10.12 (s, 1H), 7.93
(dd, J; =8 Hz, J, = 1.6 Hz, 1H), 7.54 (dt, J; =8 Hz, J, = 1.2 Hz, 1H), 7.48 (dd, J, =8 Hz, J, =
1.2 Hz, 1H), 7.40 (d, J = 8 Hz, 1H), 7.36-7.32 (m, 1H), 7.21-7.10 (m, 6H), 7.04 (t, /= § Hz,
1H), 6.75 (d, J = 8.4 Hz, 1H), 3.89 (s, 3H) ppm. 3C {'H} NMR (CDCl;, 100 MHz) 5: 167.9,
161.0,153.1,151.6, 142.2,133.9, 133.0, 132.4, 131.1, 128.8, 126.6, 125.2, 123.6, 121.8, 120.2,
117.6, 116.7, 115.8, 105.4, 52.2 ppm. HRMS (ESI-TOF), m/z, [M + H]": Calcd Mass for
C3H1gNO4S™: 404.0957, found: 404.0963.

HN
L0
o 0

3j
4-(Benzylamino)-3-(phenylthio)-2H-chromen-2-one (3j). Yellow solid (66 mg, 92%).
Melting point = 153-156 °C. '"H NMR (CDCl;, 400 MHz) é: 7.87 (d, J = 8.4 Hz, 1H), 7.59 (t,
J=8 Hz, 1H), 7.41 (d, J = 8 Hz, 1H), 7.34-7.33 (m, 3H), 7.28-7.14 (m, 8H), 6.75 (brs, 1H),
4.95 (d, J= 6 Hz, 2H) ppm. *C {!H} NMR (CDCls, 100 MHz) 3: 161.6, 158.8, 154.0, 137.2,

135.3, 132.9, 129.1, 128.2, 127.1, 126.6, 126.0, 125.0, 123.5, 118.3, 114.1, 91.1, 51.6 ppm.
HRMS (ESI-TOF), m/z, [M + H]": Calcd Mass for C,,H1sNO,S*: 360.1058, found: 360.1066.

ne
CLLCL

3k

4-(Phenylamino)-3-(p-tolylthio)-2H-chromen-2-one (3k). Yellow solid (69 mg, 96%).
Melting point = 245-248 °C. '"H NMR (CDCls, 400 MHz) 6: 8.09 (s, 1H), 7.46-7.44 (m, 1H),
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7.34 (t,J =8 Hz, 3H),7.26-7.24 (m, 3H), 7.19 (dd, J,= 7.2 Hz, J,= 1.2 Hz, 1H), 7.08-7.06 (m,
4H), 6.95-6.91 (m, 1H), 2.28 (s, 3H) ppm. 13C {'H} NMR(CDCIl;, 100 MHz) 4:160.9, 156.1,
154.0, 140.8, 136.6, 132.5, 130.7, 130.0, 129.6, 127.9, 126.8, 126.1, 124.1, 122.9,117.8, 113.8,
98.3, 20.9 ppm. HRMS (ESI-TOF), m/z, [M + H]": Calcd Mass for C,,HsNO,S™: 360.1058,
found: 360.1066.

e
CLCOL

3l

3-((4-Methoxyphenyl)thio)-4-(phenylamino)-2H-chromen-2-one (31). Yellow solid (72 mg,
97%). Melting point = 212-215 °C. '"H NMR (DMSO-d;, 400 MHz) 3: 9.25 (s, 1H), 7.60-7.56
(m, 2H), 7.38(d, J = 8.8 Hz, 1H), 7.27 (t, J = 7.6 Hz, 2H), 7.17 (t, J = 7.6 Hz, 1H), 7.13-703
(m, 5H), 6.78 (d, J = 8.8 Hz, 2H),3.67 (s, 3H) ppm. 3C {'H} NMR (DMSO-d;s, 100 MHz) 5:
160.0, 158.0, 154.2,152.9, 141.6, 132.5, 129.6, 128.9, 126.2, 125.3,124.2, 123.4,122.8, 117.1,
115.3, 114.6, 98.3 ppm. HRMS (ESI-TOF), m/z, [M + H]*: Calcd Mass for C,,H;gNO5S*:
376.1007, found: 376.0998.

ne
seqel

3m

3-((4-Chlorophenyl)thio)-4-(phenylamino)-2H-chromen-2-one (3m). Yellow solid (73 mg,
96%). Melting point = 235-238 °C. '"H NMR (DMSO-d, 400 MHz) 8: 9.39 (s, 1H), 7.67-7.60
(m, 2H), 7.41 (d, J= 8 Hz, 1H), 7.26-7.19 (m, 5H), 7.11 (t, J= 7.6 Hz, 1H), 7.06-7.04 (m, 4H)
ppm. 3C {'H} NMR (DMSO-ds, 100 MHz) 4:160.1, 155.2, 153.0, 141.2, 135.4, 132.8, 129.7,
128.8, 128.7, 127.8, 125.2, 124.7, 123.5, 123.4, 117.2, 115.3, 94.3 ppm. HRMS (ESI-TOF),
m/z, [M + H]*: Calcd Mass for C,;H;5CINO,S™: 380.0512, found: 380.0506.
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3n

3-((4-Bromophenyl)thio)-4-(phenylamino)-2H-chromen-2-one (3n). Yellow solid (82 mg,
97%). Melting point = 236-239 °C. '"H NMR (CDCl;, 400 MHz) 6: 8.04 (s, 1H), 7.51-7.46 (m,
1H), 7.38-7.34 (m, 5H), 7.28-7.23 (m, 1H), 7.20-7.16 (m, 3H), 7.09 (d, J = 8 Hz, 2H), 6.97-
6.93 (m, 1H) ppm. 13C {'H} NMR (DMSO-dg, 100 MHz) 6: 160.1, 155.3, 153.0, 141.2, 136.0,
132.8, 131.6, 128.8, 128.0, 125.2, 124.7, 123.5, 123.4, 117.9, 117.3, 115.3. 94.1 ppm. HRMS
(ESI-TOF), m/z, [M + H]": Calcd Mass for C,;HsBrNO,S*: 424.0007, found: 424.0009.

30
3-(Naphthalen-2-ylthio)-4-(phenylamino)-2H-chromen-2-one (30). Reddish yellow solid (75
mg, 95%). Melting point = 190-193 °C. 'H NMR (DMSO-ds, 400 MHz) &: 9.37 (s, 1H), 7.80
(d, /=8 Hz, 1H), 7.76 (d, J = 8.8 Hz, 2H), 7.65-7.61 (m, 2H), 7.55 (d, /= 1.2 Hz, 1H), 7.44-
7.40 (m, 3H), 7.22 (q, J = 7.6 Hz, 4H), 7.11-7.06 (m, 3H) ppm. 3C {'H} NMR (CDCl; +
DMSO-dg, 100 MHz) o: 153.5, 141.8, 134.0, 133.7, 133.3, 131.5, 129.2, 128.8, 128.0, 127.2,
127.0, 125.9, 125.7, 125.2, 125.1, 124.1, 123.9, 123.6, 117.7, 115.6 ppm. HRMS (ESI-TOF),
m/z, [M + H]*: Calcd Mass for C,sH;gsNO,S™: 396.1058, found: 396.1053.

HN” : CO,Me
@f\f’@
(o) (o)

3p

Methyl 2-((2-oxo-4-(phenylamino)-2H-chromen-3-yl)thio)benzoate (3p). Yellow crystalline
solid (64 mg, 80%). Melting point = 220-223 °C. 'H NMR (CDCl;, 400 MHz) &: 8.22 (s, 1H),
8.05-8.03 (m, 1H), 7.53-7.49 (m, 1H), 7.40-7.32 (m, 4H), 7.28-7.25 (m, 1H), 7.22-7.19 (m,
3H), 7.09 (d, J=17.6 Hz, 2H),6.98-6.94 (m, 1H), 3.95 (s, 3H) ppm. *C {'H} NMR(CDCl3, 100
MHz) &: 166.9, 160.9, 157.4, 154.3, 140.6, 138.9, 132.9, 132.8, 131.7, 129.6, 127.5, 126.9,

S11|Page



126.3,125.4,125.1,124.4,122.9, 117.9, 113.6, 95.7, 52.2 ppm. HRMS (ESI-TOF), m/z, [M +
H]*: Calcd Mass for C,3H gNO4S*: 404.0957, found: 404.0948.

HN/©
L0
o "0

39
3-(Cyclohexylthio)-4-(phenylamino)-2H-chromen-2-one (3q). Yellow gummy mass (55 mg,
79%). '"H NMR (DMSO-dg, 400 MHz) &: 8.88 (s, 1H), 7.55-7.51 (m, 1H), 7.36 (d, J = 8.4 Hz,
2H), 7.29 (t,J = 8 Hz, 2H), 7.13-7.07 (m, 2H), 7.04 (d, J = 8 Hz, 2H),3.17-3.12 (m, 1H), 1.75-
1.73 (m, 2H), 1.61-1.60 (m, 2H), 1.47-1.45 (m, 1H), 1.22-1.12 (m, 5H) ppm. 3C {{H} NMR
(DMSO-dg, 100 MHz) 6: 160.7, 155.1, 153.2, 142.3, 132.6, 129.5, 125.9, 124.6, 123.6, 122.9,

117.5,115.3,99.7,45.0, 32.7, 25.7, 25.6 ppm. HRMS (ESI-TOF), m/z, [M + H]": Calcd Mass
for C;1H,oNO,S*: 352.1371, found: 352.1364.

3r

3-(Butylthio)-4-((4-chlorophenyl)amino)-2H-chromen-2-one (3r). Yellow gummy mass (56
mg, 78%). '"H NMR (CDCls, 400 MHz) &: 7.94 (s, 1H), 7.47 (t, J= 8 Hz, 1H), 7.36-7.28 (m,
3H), 7.20 (d, J = 8.4 Hz, 1H), 7.02-6.99 (m, 3H), 2.89 (t, J = 7.6 Hz, 2H), 1.59-1.52 (m, 2H),
1.44-1.35 (m, 2H), 0.85 (t, J= 7.2 Hz, 3H) ppm. 3C {H} NMR (CDCl3, 100 MHz) &: 160.6,
155.2, 153.6, 140.0, 132.1, 130.8, 129.6, 126.3, 124.4, 123.1, 117.7, 113.4, 101.4, 33.6, 31.8,
21.9, 13.6 ppm. HRMS (ESI-TOF), m/z, [M + H]": Calcd Mass for C;oH;oCINO,S": 360.0825,
found: 360.0851.

0

3s
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3-(Benzylthio)-4-((4-chlorophenyl)amino)-2H-chromen-2-one (3s). Yellow gummy mass
(64 mg, 81%). '"H NMR (CDCl;, 400 MHz) 6: 7.61 (s, 1H), 7.46-7.42 (m, 1H), 7.34 (d, /=8
Hz, 1H), 7.19-7.17 (m, 4H), 7.13-7.11 (m, 3H), 6.98 (d, J = 7.2 Hz, 1H), 6.92 (t, /= 7.6 Hz,
1H), 6.52 (d, J = 8.4 Hz, 2H), 4.07 (s, 1H) ppm. 3C {'H} NMR (CDCl;, 100 MHz) 4: 160.7,
155.9,153.7,139.4, 138.2, 132.2, 131.0, 129.3, 128.7, 128.5, 127.1, 126.4, 124.9, 122.9, 117.7,
113.4, 98.7. 37.6 ppm. HRMS (ESI-TOF), m/z, [M + H]*: Calcd Mass for Cy,H;7CINO,S*:
394.0669, found: 394.0676.

6-Methyl-4-(phenylamino)-3-(phenylthio)-5,6-dihydro-2H-pyran-2-one (5a). Yellow
gummy mass (54 mg, 87%). '"H NMR (CDCls, 400 MHz) &: 7.87 (s, 1H), 7.42 (t, J= 7.6 Hz,
2H), 7.32 (d, J= 7.2 Hz, 1H), 7.29-7.26 (m, 4H), 7.18-7.12 (m, 3H), 5.96 (s, 1H), 2.21 (s, 3H)
ppm. BC {'H} NMR (CDCIl;, 100 MHz) 8:164.1, 163.3, 159.0, 136.9, 135.1, 129.7, 129.1,
127.1, 126.3, 125.9, 125.4, 95.4, 85.8, 20.5 ppm.

HN :
I\ISO
(o) (o] Br
5b

3-((4-Bromophenyl)thio)-6-methyl-4-(phenylamino)-5,6-dihydro-2H-pyran-2-one (5b).
Yellow gummy mass (65 mg, 84%). 'H NMR (CDCl;, 400 MHz) &: 7.74 (s, 1H), 7.34 (t,J =
7.6 Hz, 2H), 7.32-7.24 (m, 3H), 7.06-7.04 (m, 4H), 5.86 (s, 1H), 2.12 (s, 3H) ppm. 3C {!H}
NMR (CDCl;, 100 MHz) &: 164.3, 163.1, 159.0, 136.7, 134.5, 132.1, 129.8, 127.9, 127.3,
125.5, 119.6, 95.4, 85.3, 20.5 ppm. HRMS (ESI-TOF), m/z, [M + H]": Calcd Mass for
Ci3HisBrNNaO,S™: 411.9983, found: 411.9936.
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o " 7a
2-(Phenylamino)-3-(phenylthio)naphthalene-1,4-dione (7a)’. Violet solid (64 mg, 90%). 'H
NMR (CDCls, 400 MHz) 6: 8.20 (d, J = 7.6 Hz, 1H), 8.15 (d, /= 7.2 Hz, 1H), 7.97 (s, 1H),
7.80-7.76 (m, 1H), 7.73-7.69 (m, 1H), 7.17 (t, J = 7.6 Hz, 2H), 7.10 (t, J = 7.6 Hz, 1H), 7.06-
7.01 (m, 3H), 6.76-6.74 (m, 2H), 6.71 (d, J = 7.6 Hz, 2H) ppm. *C {'H} NMR (CDCl;, 100
MHz) &: 181.1, 180.8, 142.5, 136.3, 134.8, 133.4, 133.1, 132.8, 130.4, 128.3, 127.7, 127.1,

126.8, 125.8, 124.6, 122.9, 113.0 ppm.

Br

0
Cr X 0
N
0 7b

2-((4-Bromophenyl)thio)-3-(phenylamino)naphthalene-1,4-dione (7b)?. Violet solid (77
mg, 88%). 'H NMR (CDCl;, 400 MHz) &: 8.10 (d, J= 7.6 Hz, 1H), 8.06 (d, J= 7.6 Hz, 1H),
7.93 (s, 1H), 7.69 (t, J= 7.6 Hz, 1H), 7.62 (t,J = 7.6 Hz, 1H), 7.10 (t, /= 7.6 Hz, 2H), 7.06-
7.01 (m, 3H), 6.63 (d, J= 7.6 Hz, 2H), 6.50 (d, J = 8.4 Hz, 2H) ppm. 13C {'"H} NMR (CDCl;,
100 MHz) &: 181.0, 180.7, 136.0, 135.0, 133.3, 132.9, 132.5, 131.3, 130.3, 129.7, 127.8,
127.1, 126.9, 124.9, 123.1, 119.6, 112.0 ppm

Qe 0
CL

I\

(O O 8

4-(Phenylamino)-3-(phenylsulfonyl)-2H-chromen-2-one (8). White solid (64 mg, 85%).'H
NMR (CDCl;, 400 MHz) 6: 11.02 (s, 1H), 8.15-8.13 (m, 2H), 7.64-7.60 (m, 1H), 7.56-7.52 (m,
2H), 7.49-7.45 (m, 1H), 7.28-7.22 (m, 4H), 7.11 (d, J = 8.4 Hz, 2H), 6.92-6.88 (m, 1H), 2.42
(s, 3H) ppm. BC {'H} NMR (CDCls, 100 MHz) 3:156.9, 156.0, 154.4, 141.3, 137.4, 137.3,
134.0, 133.4, 130.6, 128.6, 128.4, 128.2, 124.6, 122.9, 117.9, 113.2, 101.3, 21.1 ppm

S14|Page



X-Ray crystallographic analysis of the compound 3m:
Procedure for crystal growth: Compound 3m (15 mg) was dissolved in DCM/Petroleum
ether (v/v = 2 mL/3 mL). At room temperature, yellow cubic crystals of the compound 3m

were grown by slow evaporation of solvent.

3m

CCDC: 2483055

Bond precision: C-C=0.0075 A Wavelength=0.71073
Cell: a=9.8696(9) b=9.9403(8) c=19.5879(17)
alpha=90 beta=90 gamma=90

Temperature: 301 K

Calculated Reported

Volume 1921.7(3) 1921.7(3)

Space group P 212121 P 212121

Hall group P 2ac 2ab P 2ac 2ab

Moiety formula C23 HI7TNO4 S C23 HI7TNO4 S
Sum formula C23 H17N O4 S C23 H17N O4 S

Mr 403.44 403.43

Dx, g cm-3 1.394 1.394

Z 4 4

Mu (mm-1) 0.199 0.199

F000 840.0 840.0

F000’ 840.89

h, k, Imax 12,12,24 12,12,24

Nref 3938[ 2257] 3929

Tmin, Tmax 0.677,0.745

Tmin’

Correction method= # Reported T Limits: Tmin=0.677 Tmax=0.745

AbsCorr = MULTI-SCAN

Data completeness= 1.74/1.00 Theta(max)=26.370

R(reflections)= 0.0752( 3069) wR2(reflections)=
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S =1.260 Npar= 266 0.1123( 3929)

> Prob = 50%
% Temp = 301K
i

™

% cio s o1

& /“3 co2

|

0 % D P £23

o c14
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iy ¢ O
=

(i)

&

o O

c - ct7
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|

= 5

= 19 (5 c18
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Z 126 PRAKB_PS_874 P21 21 21 R = 0.08 RES= 0 -84 X

Figure: X-Ray crystal structure of the compound3m.
Reference:

1. S.S. Sahay, S. Rahaman, R. Das and S. Dey, Eur. J. Org. Chem., 2025, 28, €202401163.
2. N. Nayek and G. Brahmachari, Eur. J. Org. Chem., 2023, 26, €202201343.
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'H and 3C NMR Spectra:

"H NMR (CDCls, 400 MHz) of 3a

1%.07.2023

1.643

—-=0.001

BE%R

Current Data Parameters
NAME AB

w
@
o -
w

EXPNO 1085
PROCNO 1
F2 - Acquisition Parameters
Date_ 20230719
Time 12.32 h
INSTRUM spect
PROBHD Z8248_0185 (PH
PULPROG 2930
D 32768
SOLVENT cpcl3
NS 32
D5 2
SWH 8012.820 Hz
FIDRES 0.489064 Hz
AQ 2.0447233 sec
RG a62
oW 62.400 usec
DE 16.23 usec
TE 291.0 K
D1 1.00000000 sec
TDO 1
SFO1 400.1324708 MHz
NUC1 iH
PO 6.33 usec
Pl 19.00 usec
PLW1 16.29000092 W
F2 - Processing parameters
3 § 16384
sP 400.1300088 MHz
WDW EM
SSB o
LB 0.30 Hz
GB o
PC 1.00
1

Ppm

AKB-PS-641 20.07.2023
o @«
owd RLYERANSIRRa=d -
H9s CeNaANrOW®Swan~M "
w nun TOMMNNNNNNNNA A ~
AAad  SO0838°9°809944 &

13C NMR (CDCls, 100 MHz) of 3a

77.05

17.37
76.73

BRUKER

current Data Parameters

NAME AB
EXPNO 1091
PROCNO 1
- Acquisition Parameters
ggne o 20230720
Time 13.03 h
INSTRUM spect
PROBHD z8248_0185 (PH
PULPROG 2gpg30
D 32768
SOLVENT CDC13
NS 521
DS 4
SWH 24038.461 Hz
FIDRES 1.467191 Hz
AQ 0.6815744 sec
RG 406
DW 20.800 usec
DE 6.50 usec
TE 292.9 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO : |
SFO1 100.6228298 MHz
NUC1 13C
PO 3.33 usec
Pl 10.00 usec
PLW1 47.09600067 W
SFO2 400.1316005 MHz
IC2 1H
CPDPRG [2 waltczlé
PCPD2 90.00 usec
PLW2 16.29000092 W
PLW12 0.72600001 W
PLW13 0.36517000 W
F2 - Processing parameters
SI 16384
SF 100.6127690 MH=z
WDR EM
SSB [}
, LB 1.00 Hz
n GB [}
PC 1.40

T T T T T T T
1%0 180 170 160 150 140 130 120 110 100 30
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"H NMR (DMSO-dj, 400 MHz) of 3b

BRUKER

—3.622
—2,499
—2.245

Current Data Parameters
AB

NAME

EXPNO 1848
PROCNO 1

F2 - Acquisition Parameters
Date 20240801

Time 13.28 h
INSTRUM spect
PROBHD Z8248_0185 (PH
PULPROG zgl0

TD 32768
SOLVENT DMSO

NS 32

DS 2

SWH 8223.685 Hz
FIDRES 0.501934 Hz
AQ 1.9922944 sec
RG 40.3

DW 60.800 usec
DE 15.73 usec
TE 291.8 K

D1 1.00000000 sec
TDO 3

SFO1 400.1324708 MHz
NUC1 1H

PO 6.33 usec
Pl 19.00 usec
PLW1 16.29000092 W

F2 - Processing parameters
SI 16384

SF 400.1300034 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

L )

r T T T T T T

—156
—_—94.70

11 10 9 & 3 2 1 ppm

o Gl B Bl 43 o4

S olololm|nial )

& e B -

AKB-PS-B60 05.08.2024.

v oW TODODMNADD M
".'f“} r-flh'nl“lm-"mmmmmr-: TMHHAOOD
S4s Gegaaionnaes BRUKER
2 an mnARRAAARRARNS T
i EEREEELEERREE gzggass m

——120.95

Current Data Parameters
AB

NAME
EXPNO 1856
PROCNO 1
F2 - Acquisition Parameters
Date 20240805
Time 16.03 h
INSTRUM spect
HN PROEHD  Z8248_0185 (PH
PULPROG zgpgl0
S TD 32768
X SOLVENT DMSO
NS 678
DS 4
SWH 24038.461 Hz
o o FIDRES 1.467191 Hz
AQ 0.6815744 sec
13 RG 645
C NMR (DMSO-dg, 100 MHz) of 3b oW 26.800 usec
DE .50 usec
TE 294.2 X
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 100.6228298 MHz
NUC1 13C
PO 3.33 usec
Pl 10.00 usec
PLW1 47.09600067 W
SFO2 400.1316005 MHz
Nucz2 1H
CPDPRG (2 waltzlé
PCPD2 90.00 usec
PLW2 16.29000092 W
PLW12 0.72600001 W
PLW13 0.36517000 W
F2 - Processing parameters
51 16384
8F 100.6127690 MHz
WDW EM
s5B 0
]” J LB 1.00 Hz
GB 0
J ) i BC 1.40

T T T T T T T T T T
1%0 10 170 160 150 140 130 120 110 100 90

80
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AKB-PS-855 16.07.2024 m
FHANANRAVVNOANLINVINGE DY MO L =]
SEEEEFER B EE RIS S 4] 2 BRUKER
,\..”g.:g;.-'s;;;;g.:gg.;.:h @ o (_.X_)
Nk é \/ l Current Data Parameters
NAME AB
EXPNO 1798
PROCNO 1
F2 - Acquisition Parameters
Date_ 20240716
OMe Time 13.39 h
INSTRUM spect
PROBHD 28248_0185 (PH
PULPR 2930
™ 32768
HN SOLVENT DMSO
s NS 16
DS 2
X SWH 8223.685 Hz
FIDRES 0.501934 Hz
AQ 1.9922944 sec
O O RG 18
DW 60.800 usec
1 DE 15.73 usec
TE 292.2 K
H NMR (DMSO-dg, 400 MHz) of 3¢ ot 1.00000000 mec
TDO 1
SFO1 400.1324708 MHz
NUC1 1H
PO €.33 usec
Pl 19.00 usec
PLW1 16.29000092 W
F2 - Processing parameters
8I 16384
SF 400.1300032 MHz
WDW EM
SSB (]
LB 0.30 Hz
GB 1]
J PC 1.00
; : . Y T T T T 1
11 10 9 8 ) 6 5 3 ppm
r 7 o Mﬁw S ﬁ
> 1] Fo o P e oY i
lslalelle el m
AFB-P5-855 23.07.2024.
mMmeo NTEmMOOMOTOsr~
e EfNNyaantntan 4 B moandon
Sii GiiooamnmmE o ¢ 3agrans BRUKER
R.«Vﬂ./« Kﬁﬁ..ﬁﬁﬂ::: a w SSARARA
Current Data Parameters
NAME
EXFNO 1819
PROCNO 1
F2 - Acquisition Parameters
OMe Date 20240723
Time 15.05 h
INSTRUM spect
PROBHD  2B24B_0185 (PH
HN PULPROG zgpg30
™D 32768
s SOLVENT DMSO
NS 248
X DS 4
SWH 2403B.461 Hz
FIDRES 1.467191 Hz
O o AQ 0.6B15744 sec
RG 4086
oW 20.800 usec
13C NMR (DMSO-d, 100 MHz) of 3¢ b 6.50 usec
TE 294.3 X
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFOL 100.6228298 MHz
HUC1 lic
PO 3.33 usec
P1 10.00 usec
PLW1 47.09600067 W
SFO2 400.1316005 MHz
NuC2 1H
CPDPRG [2 waltzlé
PCPD2 80.00 usec
PLW2 16.29000092 W
PLW12 0.72600001 W
PLW13 0.36517000 W
F2 - Processing parameters
SI 16384
SF 100.6127690 MHz
wWoW EM
U SSB ]
| | l LB 1.00 Hz
L " & . L GB o
PC 1.40
T T T T T T T T T T T T T T T T T
150 180 170 160 150 140 130 120 110 100 S0 80 70 60 50 40 10 20 llu g
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AKD-PS-857(F)  25.07.202¢
w e R N N e R R ]

o lc“Nﬂ-lU*vNDmHml“Ia:gmg

P? WL LTEMUNNMADOO0O0O O
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Ny
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2.504
2.500
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{

B%R

Current Data Parameters
AB

13C NMR (DMSO-d, 100 MHz) of 3d

EXPHO 1834
PROCKO 1
F F2 - Acquisition Parameters
Date 20240725
Time 16.51 h
INSTRUM spect
HN FROBHD ZB248_0185 (PH
PULPROG 2g30
S TD 32768
N SOLVENT DMSO
NS 3z
Ds 2
SWH 8223.685 Hz
0] O FIDRES 0.501934 Hz
1 AQ 1.9922944 sec
H NMR (DMSO-dg4, 400 MHz) of 3d RS S
DE 15.73 usec
TE 293.1 K
D1 1.00000000 sec
TDO ¥
SFO1 400.1324708 MH=z
NUC1 1H
PO 6.33 usec
Pl 19.00 usec
PLW1 16.29000092 W
F2 - Processing parameters
sI 16384
SF 400.1300034 MHz
WDW EM
SsSB 0
LB 0.30 Hz
GB 0
l J BC 1.00
r T T T T T T T 2!
11 10 9 8 7 6 5 2 o
@|(rfin =
o oflojoja
i cillAlmlo
@ ™~ - O 0@ m
S AofTNoom
< caoooe oo
EAl MMM MM
BrROKER

FZ - Acquisition Para
a 2026010

I UM
PROBHD 5 mm PAS
PULPROG

.8
2.00000000
0.030000

LB i 1.00 Hz
GB o
FC 1.40

T T
190 180

T T T
170 160 150 140 130 120 110 100 a0

T T T T T T

T
80

T

30

T
20

T ™
10 ppm
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9F NMR (DMSO-dg, 376 MHz) of 3d

Current Data Parameter

NAME Dr. A HAJRA 20 1H
EXPNO 5
FROCNO 1

F2 - Acquisition Parameters
Date_ 20260107
Time 13.10
INSTRUM spect
PROBHD S mm PABBO BB/
PULBROG 2gfla

D 32768
SOLVENT DMSO

NS

Ds

SWH

FIDRES

AQ

RG

DwW

DE

TE 289.0 K
D1 1.00000000 sec
TDO 1

CHANNEL f1
376.4795
19F
12.50 usec

20.00000000 W

F2 - Processing parameters

16384
376.5171850 M
EM

0
0.30 Hz

1.00

"H NMR (CDCl;, 400 MHz) of 3e

Cl

0 -20 -40 -60 -80 20
AXB-PS-859 (cl) 15.01.2025
Angororoggessscesaas
paonsssgssessesaones
SEEEEREE R EEEEEE BRUKER
F A a3

Current Data Parameters
AB

NAME

EXPNO 2177
PROCNO 1

F2 - Acquisition Parameters
Date 20250115
Time 12.36 h
INSTRUM spect
PROBHD  Z8248_0185 (PH
PULPROG 2g30

TD 32768
SOLVENT CDC13

NS 16

DS 2

SWH 8223.685 Hz
FIDRES 0.501934 Hz
AQ 1.99225944 sec
RG 203

DW 60.800 usec
DE 15.73 usec
TE 291.3 K

D1 1.00000000 sec
TDO 1

SFO1 400.1324708 MHz
NUCL 1H

PO 6.33 usec
Pl 19.00 usec
PLW1 16.29000092 W

F2 - Processing parameters
sI 163

SF 400.1300079 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00
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A¥B-P5-859(cl) 20.01.2025
3 03 TARORAACLARAR
mm - caoow
A B e e ot < TNo~
§ 5% asnAfgnggedsd o Rt BRUKER
PR S NS B e b b i o i b 0 B NS
Current Data Parameters
NAME AB
EXPNO 2188
PROCNO 1
Cl F2 - Acquisition Parameters
Date_ 20250120
Time 13.04 h
INSTRUM spect.
PROBHD Z8248_0185 (PH
HN PULPROG zgpg30
S TD 32768
SOLVENT CDC13
X ns 274
Ds 4
SWH 24038.461 Hz
O O FIDRES 1.467191 Hz
AQ 0.6815744 sec
13 RG 575
C NMR (CDCl;, 100 MHz) of 3e on 20,800 usec
6.50 usec
TE 292.4 X
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 100.6228298 MHz
NuC1l 13C
PO 3.33 usec
Fl 10.00 usec
PLW1 47.09600067 W
SFO2 400.1316005 MHz
Nuc2 1H
CPDPRG (2 waltzlé
PCPD2 .00 usec
PLW2 16.25000092 W
PLW12 0.72600001 W
PLW13 0.36517000 W
F2 - Processing parameters
sI 16384
SF 100.6127690 MHz
WDW EM
SSB 0
I L3 1.00 Hz
- L » m ™ " z GB ]
-y ’ i e Ao ™ ! w W " oL oy y pC 1.40
T T T T T T T T T T T T T T T T T T T ]
190 180 170 160 150 140 130 120 110 100 80 80 70 60 50 40 30 20 10 ppm
A¥B-PS-856 17.07.2024 m
AU AMTOANNOAAMNOO -0 ™ o
RO CCETTARRRANRENS82C252 2 hia BRUKER
LR SO LU M N an ciei CN
\ W V \/ Current Data Parameters
NARME AB
EXPNO lelo
PROCNO 1
B F2 - Acquisition Parameters
r Date_ 20240718
Time 16.38 h
INSTRUM spect
PROBHD Z8248_0185 (PH
HN PULPROG 2930
S TD 32768
SOLVENT DMSO
N ns 16
Ds 2
SWH 8223.685 Hz
O O FIDRES 0.501934 Hz
AQ 1.9922944 sec
RG 45.2
'H NMR (DMSO-dg, 400 MHz) of 3f - o
DE 15.73 usec
TE 292.6 K
D1 1.00000000 sec
TDO 1
SFO1 400.1324708 MHz
NUC1 1H
PO 6.33 usec
Pl 19.00 usec
PLW1 16.29000092 W
F2 - Processing parameters
SI 16384
SF 400.1300037 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
L
T T T T T T T T T T 1
11 10 9 6 5 3 2 1 Ppm
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AKB-PS-856 24.07.2024.
N o® FTOMNAMMNOONr~G
828 5&ahgnovgguoe w
6 Mm AVMANBLBASESG 5
2 BR ShAndRALRdnEY o
g 88 Zagaanaaacg-sd 5
Br

CLLO

13C NMR (DMSO-d,, 100 MHz) of 3f

wneMNHO m
BRUKER

Current Data Parameters
NAME AB
EXPNO 1827
PROCNO 1

F2 - Acquisition Parameters
Date_ 20240724
Time 16.34 h
INSTRUM spect
PROBHD Z8248_0185 (PH
PULPROG zgpg30

TD 32768
SOLVENT DMSO

NS 500

DS 4

SWH 24038.461 Hz
FIDRES 1.467191 Hz
RQ 0.6815744 sec
RG 406

DW 20.800 usec
DE 6.50 usec
TE 294.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

SFO1 100.6228298 MHz
NUC1 13cC

PO 3.33 usec
Pl 10.00 usec
PLW1 47.09600067 W
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG [2 waltzlé
PCPD2 90.00 usec
PLW2 16.29000092 W
PLW12 0.72600001 W
PLW13 0.36517000 W
F2 - Processing parameters

s1 16384
SP 100.6127690 MHz
WDW EM
ssB 0
J_ l L LB 1.00 Hz
- l I . LGB 0
- o - = st 4 v 1.40

T T T T T T T T T
150 180 170 160 150 140 130 120 110 100

T T 1
s0 40 30 20 10 ppm

AKB-PS-900 {New) 16.12.2025
: BROKER
-
B e e e e e e o TR prg s o ij
Current Data Parameters
NAME AB
EXPNO 2306
PROCHO 1
F2 - Acquisition Parameters
Date_ 20251218
Time 12.54 h
INSTRUM spect
PROBHD ZB248_0185 (PH
HN PULPROG zg30
D 32768
S SCOLVENT cDel3
NS 1s
N Ds 2
SWH 8223,.685 Hz
FIDRES 0.501334 Hz
O O AQ 1.9922944 sec
RG 57
1 oW 60.800 usec
H NMR (CDCl;, 400 MHz) of 3g o 1573 usec
o1 1.00000000 sec
DO 1
SFO1 400.1324708 MHz
NUC1 1H
PO 6.33 usec
Pl 19.00 usec
PLW1 16.29000092 W
F2 - Processing parameters
51 16384
SF 400.1300000 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
FC 1.00
S a
F T T T T T 1 ! A
e 7 € 5 2 1 Bpm
ﬁ TR D'ﬁ% ﬁ
a| |alslo|n|n|mia|ele o)
Al ARl el Al A -
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AKB-PS-900 (New) 16.12.2025 m
C LN YoMEMEOrDONDTNT
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Current Data Parameters
NAME AB
EXPNO 2909
PROCNO 1
F2 - Acquisition Parameters
Date_ 20251216
Time 14.12 h
INSTRUM spect
HN PROBHD  Z8248_0185 (PH
PULPROG zgpg30
s D 327?
SOLVENT €DC13
A NS 300
DS 4
SWH 24038.461 Hz
o O FIDRES 1.467191 Hz
AQ 0.6815744 sec
RG 512
13C NMR (CDCl;, 100 MHz) of 3g o 50,855 iiaac
DE 6.50 usec
TE 292.2 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO * 3
SFO1 100.6228298 MHz
NUC1 13C
PO 3.33 usec
Pl 10.00 usec
PLW1 47.09600067 W
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG [2 waltzlé
PCPD2 90.00 usec
PLW2 16.29000092 W
PLW12 0.72600001 W
PLW13 0.36517000 W
F2 - Processing parameters
SI 16384
SF 100.6127690 MHz
WDW EM
SSB 0
l ég 1.00 Hz
o " P e 4 pan g e BC 1.4g
T T T T T T T T T T T T T T T T T T T 1
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

AKB-P5-1085 09.12.2025
O DEOONOMETC @ AT D AN T
N r e RN BT O DOTNANABERNMN O @S @6
R RN MnMme T T rMMNANNNNNGHHOOS
B e e e o S N S e

NO,
HN
NS
oo

"H NMR (CDCls, 400 MHz) of 3h

BRUKER

Current Data Parameters
HAME AB

EXPNO 2875
PROCNO 1

F2 - Acquisition Parameters
Date_ 20251209
Time 12.14 h
INSTRUM spect
PROBHD  28248_0185 (PH
PULPROG 2g30

™ 32768
SOLVENT CDC13

NS 16

Ds 2

SWH B223.685 Hz
FIDRES 0.501934 Hz
AQ 1.9922944 sec
RG 50.5

DW 60.800 usec
DE 15.73 usec
TE 291.1 K
DL 1.00000000 sec
TDO 1

SFO1 400.1324708 MHz
NUCl 1H

PO 6.33 usec
Pl 19.00 usec
PLW1 16.29000092 W

F2 - Processing parameters
sI 16384

SF 400.1300000 MHz
WoW EM
SsB 0

LB 0.30 Hz
GB 0

PC 1.00

5

ppm
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¢ 2 anouRonI588s4YRY § enso
T N RescE n anaR BRUKER
O NN TTAMAANNNNNNAAAA O I
Current Data Parameters
NAME AB
EXPNO 2890
FROCHO 1
NO F2 - Acquisition Parameters
2 Date 20251210
Time 15.20 h
INSTRUM spect
PROBHD  Z8248_0185 (PH
PULPROG zgpg3o
T™ 32768
HN SOLVENT cpela
NS 362
S Ds 4
X SWH 24038.461 Hz
FIDRES 1.467191 Hz
AQ 0.6815744 sec
O (o) RG 456
DW 20.800 usec
DE 6.50 usec
13 TE 292.6 K
Dl 2.00000000 sec
C NMR (CDCl;, 100 MHz) of 3h Bid e
TDO 1
SFOL 100.6228298 MHz
NOC1 13c
PO 3.33 usec
Pl 10.00 usec
PLW1 47.03600067 W
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzls
PCPD2 90.00 usec
PLW2 16.29000052 W
PLW12 0.72600001 W
PLW13 0.36517000 W
F2 - Processing parameters
8T 16384
SF 100.6127690 MHz
WDW EM
\ 8sB ]
. h#:] 1,00 Hz
s A e b el 0
PC 1.40
T T T T T T T T T T T T T T T T T T T )
180 180 170 160 150 140 130 120 110 100 80 a0 70 60 50 40 1] 20 10 ppm
AKB-PS-1088 10.12.2025 m
~
N T e O A AN A N AT e M T AN DN D ANMO N MO TS FO O MmO
R S R N R EE R EE R R E R R R R PR R b BRUKER
rlw{:-r-hr-rhr-r—t-rrr-l-r*hr;r;t:&r:r:l-:r\r:hr:t:r;[-:r;r:r;t-:r:r:r:r:r:r:\l;tl;r';
Current Data Parameters
NAME AB
EXFNO 2886
PROCND 1
MeO,C F2 - Acquisition Parameters
Date_ 20251210
Time 13.56 h
INSTRUM spect
HN PROBHD  ZB248_0185 (PH
PULPROG zg3d
s ™D 32768
SOLVENT cpcl3
X s 16
os 2
SWH 8223.685 Hz
o ) FIDRES 0.501934 Hz
AQ 1.9922944 sec
RG 90.5
1 . oW ©0.B00 usec
H NMR (CDCl;, 400 MHz) of 3i 7 i K
D1 1.00000000 sec
TDO 1
SFO1 400.1324708 MHz
NUC1 1H
Fo €.33 usec
Pl 19.00 usec
PLW1 16.22000082 W
F2 - Processing parameters
5T 16384
SF 400.1300000 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB [}
PC 1.00
' T T T T T T T T 1
11 L] 8 7 s k] 2 1 ppm
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Current Data Paramaters
NAME AB
EXPNO 2896
MEOQC PROCNO 1
F2 - Acquisition Parameters
Date_ 20251211
Time 11.20 h
HN INSTROM spect
PROBHD  Z8248_0185 (PH
S PULFROG zgpg30
X ™ 32758
SOLVENT €pCl3
NS 225
DS 4
(@) (@] SHH 24038.461 Hz
FIDRES 1.467191 Hz
13 AQ 0.6815744 sec
: RG 512
C NMR (CDCls, 100 MHz) of 3i s Foiaos e
DE 6.50 usec
TE 292.7 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 100.6228298 MHz
NUCL 13¢
PO 3.33 usec
Pl 10.00 usec
PLW1 47.09600067 W
sFoz 400.1316005 MHz
NUC2 1H
CPDFRG [2 waltzl6
PCPD2 90.00 usec
PLW2 16.29000092 W
PLW12 0.72600001 W
PLW13 0.36517000 W
F2 - Processing parameters
sI 16384
SF 100.6127690 MHz
WDW EM
ssB 0
LB 1.00 Hz
GB 0
M - " . PC 1.40
e o b e J
T T T T T T T T T T T T T T T T T T T —
1s0 180 170 160 150 140 130 120 110 100 90 1] 70 60 50 40 3o 20 10 ppm
AXB-P5-1093 (BA) 26.12.2025

4.961
4.948

=7

aRGRER

Current Data Parameters
AB

NAME
EXPNO 2962
PROCNO 1
F2 - Acquisition Parameters
Date 20251226
Time™ 15.50 h
INSTRUM spect
PROBHD  Z8248_0185 (PH
HN FULFROG 2930
™D 32768
S SOLVENT cpcl3
X NS 16
DS 2
SWH B223.685 Hz
O 0 FIDRES 0.501934 Hz
AQ 1.9922944 sec
RG 71.8
. oW 60.800 usec
"H NMR (CDCl;, 400 MHz) of 3j = 15.73 usec
TE 290.3 K
558 1.00000000 sec
D0 1
SFO1 400.1324708 MHz
NUC1 1H
PO 6.33 usec
Pl 15.00 usec
PLWL 16.22000092 W
F2 - Processing parameters
SI 16384
SF 400.1300000 MHz
WDW EM
SsB 0
LB 0.30 Hz
GB 0
PC 1.00
N S
T T T T T T T T ¥ 0|
3 -] T 3 5 4 i 2 1 ppm

—_—
1.54 =
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AKB-PS5-1093 (BA) 6.12.2025 m
53 3 AZRERGEEERAA o crwow - BRUKER
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Current Data Parameters
NAME AB
EXFNO 2983
PROCNO 1
F2Z - Acquisition Parameters
Date_ 20251226
Time 16.17 h
HN INSTRUM spect
PROBHD 28248_0185 (PH
PULPROG zgpga0
XN S 32768
SOLVENT CDC13
NS 500
(6) O ns 4
S 24038.461 Hz
FIDRES 1.467191 H=z
. AQ 0.6815744 sec
13C NMR (CDCls, 100 MHz) of 3j %
oW 20.800 usec
DE E.50 usec
TE 291.7 K
Dl 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 100.6228238 MHz
NUCL 13C
PO 3.33 usec
Pl 10.00 usec
PLWL 47.09600067 W
SFO2 400.1316005 MHz
Nucz 1H
CPDPRG[2 waltzlg
PCFD2 90.00 usec
PLW2 16.29000082 W
FLW12 0.72600001 W
FLW13 0.36517000 W
F2 - Processing parameters
ST 16384
8F 100.6127690 MHz
WoW EM
SSB [}
| ‘ LB 1.00 Hz
| " ok GH [1]
y w 5 i i v BC 1.40
L T T T T T T T T T T T T T T T T Jrrr
130 1s0 170 160 150 140 130 120 110 100 30 80 70 60 50 40 30 20 10 ppm
AKB-PS-674 (P-Me) 29.01,2024
CTOVUMAOO A ~MWVWO DO O ~ o
BETINTRERTNERRRREEAART “ b 2 BRUKER
L A e N A A SV a ", =
SR | |
Current Data Parameters
NAME AB
EXPNO 1471
PROCNO 1
F2 - Acquisition Parameters
Date 20240129
Time 15.53 h
INSTRUM spect
PROBHD z8248_0185 (PH
PULPROG zg30
HN TD 32768
S SOLVENT €DC13
NS 32
AN DS 2
SWH B8223.685 Hz
FIDRES 0.501934 Hz
O O AQ 1.9922944 sec
RG 287
DW 60.800 usec
'H NMR (CDCl3, 400 MHz) of 3k oe el
E 3
. D1 1.00000000 sec
TDO 2
SFO1 400.1324708 MHz
NUC1 1H
PO 6.33 usec
P1 19.00 usec
PLW1 16.29000092 W
F2 - Processing parameters
ST 16384
SF 400.1300092 MH:z
WDW EM
SSB 0
LB 0.30 Hz
GB ]
PC 1.00
J i 2 L_A
T T T T T T T T T 1
] 8 3 5 4 3 2 A o ppm
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—160.99
15615
—154,08

Lokt R s b e R e [}

SRARAAREEENSD o
Sy, (e

HN

AN

13C NMR (CDCls, 100 MHz) of 3k

4 CDCIZ

3

\7670C0CI3

77

—20.99

T T
150 140

T T T T
130 120 110 100 o0

f1 {(ppm}
AKB-PS-848 12.07.2024
% SRBIURERIRBANINZIRILR 22 L BRUKER
~ YhnnAanitAAM“00000OD™ w n nan T
L N N o M A N VS - o
| ‘NVW/ \l \V Current Data Parameters
NAME AB
EXPNO 1791
PROCNO 1
F2 - Acquisition Parameters
Date_ 20240712
Time 12.58 h
INSTRUM spect
PROBHD  ZB248_0185 (PH
PULPROG zg30
TD 32768
S SOLVENT DMSO
X NS 64
DS 2
SWH 8223.685 Hz
O O OM FIDRES 0.501934 Hz
e AQ 1.9922944 sec
RG 20.2
DW 60.B00 usec
"H NMR (DMSO-dg, 400 MHz) of 31 b2 25573 usee
TE 292.0 K
D1 1.00000000 sec
TDO 1
SFO1 400.1324708 MHz
NUCL 1H
PO 6.33 usec
Pl 19.00 usec
PLW1 16.29000092 W
F2 - Processing parameters
SI 16384
SF 400.1300033 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
| » -
T T T T T -
-] 7T 6 5 4 ppm
o|o|o|o|o|ey
1 P B
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13C of VBPS-848

~oy NSO TNONT~EMm
cona LNBONMNTE MO - ® NdoaA®™
283y :20\&\Dmvﬁml\-u';v 2 L 1 e R
A\_‘.-.... i o s fa e kb 2 5 SEAARAR
iy
Current Data Parameters
NAME. Dr. A HAJRA-2025-13C
EXENO 2907
PROCNO 1
F2 - Acquisition Parameters
HN Date_ 20250823
Time 17.44
INSTRUM spect
S PROBHD 5 mm PABBO BB/
X PULPROG 2qpg30
iy 32768
SOLVENT M50
NS 1500
DS 2
O O OMe SWH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 0.6815744 sec
13 RG 186.42
C NMR (DMSO-dj, 100 MHz) of 31 H 058 weec
TE 291.0 K
D1 2.00000000 sec
b1l 0,03000000 sec
DO ¥
=—=mmmm= CHANNEL fl ——=mmm==
SFOL 1006278588 Mz
NUCL
31 8.90 usec
PLW1 54.00000000 W
eccmwee CHANNEL f2 ==ems===
SFO2 400.1516006 MHz
NUC2 H
CPDPRG(2 waltzlé
PCPD2 90.00 usec
PLW2 12.00000000 W
PLW12 6.32231000 W
PLW13 0.16212000 W
F2 - Processing parameters
s1 4
SE 100.6178411 MHz
WO EM
SSB 0
LB 1.00 Hz
GB o
‘ J BC 1.40
N N 1 I
T T 2215 T T T T T T T T T T T T T T )
170 160 150 140 130 120 110 100 20 80 70 60 50 40 30 20 10 ppm
AXB-PS-675(S) 15.03.2024
8 £22RSIRoESSRNASNSERES g 22 BRUKER
s s e e e e e 5 s
L e e N i M M A P - oo
l W | v Current Data Parameters
NAME AB
EXPNO 1549
PROCNO 1
F2 - Acquisition Parameters
Date_ 0240315
Time 12.38 h
INSTRUM spect
PROBHD Z8248_0185 (PH
PULPROG zg30
HN ™D 32768
SOLVENT DMS0
Ns 32
NS = 3
SWH 8223.685 Hz
FIDRES 0.501934 Hz
AQ 1.9922944 sec
O o Cl RG 71.8
DW 60.800 usec
1 DE 15.73 usec
TE 291.7 K
H NMR (DMSO-d6, 400 MHZ) of 3m D1 1.00000000 sec
TDO 1
SFO1 400.1324708 MHz
NUCL 1H
FO 6.33 usec
Pl 19.00 usec
PLW1 16.29000092 W
F2 - Processing parameters
SI 16284
SF 400,1300039 MHz
WDW EM
SSB 1]
LB 0.30 Hz
GB o
J PC 1.00
r T T T T T T T T T T 5 1
11 10 E] ] 7 6 s 4 2 1 PPm
r., Adalbs
2 = b [ i
B eil =il alm

S29|Page




13C of VBPS-675

v @w DN DA AT O~

l—: ~N o Heo~O~ONM~NSTNM ~ NHO O
S we AU N @@ WO~ < g
@ w8 S0 e o e T e e - saaa
'-|1 - L R R e e R I e R o FmMmmm

HN

S

o O Cl
13C NMR (DMSO-d;, 100 MHz) of 3m

39.28
39.08
38.87

<

=G

Current Data Parameters
NAME Dr. A HAJRA-2025-13C
296

EXPNO
PROCNO 1

F2 - Acquisition Parameters
Date_ 20250823
Time 27
INSTRUM ot
PROBAD 5 mm PASBO BB/
PULPROG 2gpg30

™D 32768
SOLVENT 250

HS 1500

Ds 2

SHWH 24038.461 Ex
FIDRES 0.733596 Hz
AQ 0.6815744 sec
RG 186.42

o 20.800 usec
DE 6.50 usec
TE 291.5 K

Dl 2.00000000 3ec
D1l 0.03000000 sec
D0 1
77777777 CHANNEL f1

sFO1 100. 62785

NOUCL 13C

Pl 8.90 vsec
PLWL 51.00000000 W
S Ot £2 w——
SFoz 400.1516006 Moz
NUC2 M
CEDPRG(2 waltzl6
PCPD2 90.00 usec
PLW2 12.00000000 W
PLW12 0.32231000 W
PLNL3 016212000 W

F2 - Processing parameters
SI 16384

SF 100.6175418 MHz
WOW ™
sss 0
LB 1.00 Hz
G o
b L | :
T T T T T T T T T T T T T T T T T 1
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
R¥B-PS-673(S-Br) 25.08.2023
g BRUKER
T OO FE YL OYNTO RO NMOODDVOTE Mo S
il O T G R S b S e s
e e N e N e N e N e e o e e N o LR VR Y '
L“L\k‘&\'\\W E Current Data Parameters
NRME AB
EXPNO 1154
PROCNO 1
F2 - Acqguisition Parameters
Date_ 20230825
Time 13.45 h
INSTRUM spect
PROBHD z8248_0185 (PH
PULPROG zg30
HN ™ 32768
SOLVENT CDC13
S NS 16
N DS 2
SWH 8012.820 Hz
FIDRES 0.48B%9064 Hz
AQ 2.0447233 sec
(@) (@) Br RG 114
Dw 62.400 usec
1 DE 16.23 usec
3 TE 292.0 K
H NMR (CDCl;, 400 MHz) of 3n % 3 GE00060 BeE
TDO 1
SFO1 400.1324708 MHz
NUC1 1H
PO 6.33 usec
Pl 19.00 usec
PLW1 16.29000092 W
F2 - Processing parameters
sI 16384
SF 400.1300084 MHz
WDW EM
SSB [*)
LB 0.30 Hz
GB ]
BC 1.00
|
T T T T T T T 1
s s 4 ] 2 1 0 ppa
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HN
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13C NMR (DMSO-dg, 100 MHz) of 3n

i \J'i

- |
r r T N haas T T T T T T T T T T T T T T 1
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
AFB-PS-676 04.07.2024
AN ABOAEC DNV HANMOOOr© HOTOWw
AR VNI AN AN TTHOONM DD WO NHoOo®
MO OO N N TP rFrTrsN MM NAO OO Wnmunnn e
B N e S NN

HN
x-S
o O

'H NMR (DMSO-d,, 400 MHz) of 30

— 3,572

Current Data Parameters

NAME AB
EXPNO 1767
PROCNO 1

F2 - Acquisition Parameters
Date_ 20240704

Time 15.55 h
INSTRUM spect
PROBHD 28248_0185 (PH
PULPROG zg30

TD 32768
SOLVENT DMSO

NS 16

Ds 2

SWH 8223.685 Hz
FIDRES 0.501934 Hz
AQ 1.9922944 sec
RG 20.2

DW 60.800 usec
DE 15.73 usec
TE 291.9 K

D1 1.00000000 sec
TDO 1

SFO1 400.1324708 MHz
NUC1 1H

PO 6.33 usec
Bl 19.00 usec
PLW1 16.29000092 W

F2 - Processing parameters
sI 16384

SF 400.1300033 MHz
WDW EM

SSB Q

LB 0.30 Hz
GB ]

PC 1.00

99 =
1.00
1.98
2,02
0.982=
3. 05,2
TV
2.96

S31|Page



o O
13C NMR (DMSO-dg, 100 MHz) of 30

[l ) MU= MOMOQOENORMAWLETO
oo L PPy 0 L0 00 00 CF 1 L8 0 T ¥ o3 A 00T B 1
[ W1 ] e R L B e Wl T AT AT TR o R G Tl
WO FTOMMOO IO I NI I = N
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IR | ) P ri——— i

T T T T T T T T
] 180 170 160 150 140 130 120 110 100

"H NMR (CDCls, 400 MHz) of 3p

ag 80 70 40 30 20 10
f1 (ppm)
AFB-PS-874 09.08.2024
T mTEE—— p 2 BRUKER
NN AR AR YD D THDN NI~ OOODDD WO N T g ~
MOCOONMULITTIMMAMAMANNNNNAAORAGSO o .
I T T T O N N N A IR R grRey Ld A

Current Data Parameters
NAME AB

0d =

s :

EXFNO 1868
PROCNO hl
F2 - Acquisition Parameters
Date_ 20240809
Time 12.58 h
INSTRUM spect
PROBHD  Z8248_0185 (PH
PULPROG zg30
TD 32768
SOLVENT CDC13
NS 16
DS 2
SWH B223.685 Hz
FIDRES 0.501934 Hz
AQ 1.9922944 sec
RG 203
DW 60.800 usec
DE 15.73 usec
TE 291.9 K
D1 1.00000000 sec
TDO 1
SF01 400.1324708 MHz
NUC1 1H
BO 6.33 usec
Pl 19.00 usec
PLW1 16.29000092 W
F2 - Processing parameters
SI 3 16384
SF 400.1300000 MHz
WDW EM
SSB 0]
LB 0.30 Hz
GB 0 t
PC 1.00
1

ppm
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10 180 170 160 150 140 130 120 110 100 0 BD 70 60 50 40 30 20 10 ppm

AKB-PS-874 14.08.2024 m
- ONY VHNHMEOTTODEN W AN
a L ] DO OO m e - e OO ~ ~ w0 nm o
£ S5 sddmiscyigiidrg & nRER 3 BRUKER
o @ :non AP NN NN A n ~r~r~ o o
TSN\ | V| (>
/ / Current Data Parameters
NAME AB
EXPNO 1871
PROCHO 1
F2 - Acquisition Parameters
Date_ 20240814
Time 13.46 h
INSTRUM spect
PROBHD 28248_0185 (PH
PULPROG zgpg30
HN CO,Me ™ 52768
SOLVENT cDcla
S NS 743
AN DS 4
SWH 2403B.461 Hz
FIDRES 1.467191 Hz
RQ 0.6815744 sec
o O RG 406
DW 20.800 usec
13 DE 6.50 usec
C NMR (CDCl;, 100 MHz) of 3p I e
D11 0.03000000 sec
TDO 1
SFO1 100.6228298 MHz
NuC1 13C
PO 3.33 usec
Pl 10.00 usec
PLW1 47.09600067 W
SFO2 400.1316005 MHz
Nuc2 1H
CPDPRG [2 waltzlé
PCFD2 90.00 usec
FLW2 16.29000092 W
PLW12 0.72600001 W
PLW13 0.36517000 W
F2 - Processing parameters
sI 16384
SF 100.6127690 MH=
WDW EM
SSB 0
LB 1.00 Mz
Ll Ll 2 :
: 1.40

AKB-PS-847 15.07.2024

(<)
BRUKER

R
5.31
222

____
00
o5
1.99
206~
2.0
2.10 =
o1/
—
las
e
o=
—
3,09 =

A BNEOVYEMAROHTYODY NN sAnmonoEnardoLo2an VDD
& sngasfangafnessis SREZINRRR3RRCRLERRRAR
L e o e N A N TN SN MM AR AN NN A A
SV (W WV coceome saca sazameters
NAME AB
EXPNO 1795
PROCNO 1
F2 - Acquisition Parameters
Date_ 20240715
Time 16.03 h
INSTRUM spect
PROBHD 28248_0185 (PH
PULPROG zg30
HN TD 32768
S SOLVENT DMSO
NS 32
N DS 2
SWH 8223.685 Hz
FIDRES 0.501934 Hz
o O AQ 1.9922944 sec
RG 20.2
DW 60.800 usec
1 DE 15.73 usec
H NMR (DMSO-dg, 400 MHz) of 3q TE 292.2 K
D1 1.00000000 sec
TDO 1
SFO1 400.1324708 MHz
NUC1 1H
PO 6.33 usec
Pl 19.00 usec
PLW1 16.29000052 W
P2 - Processing parameters
SI 16384
SF 400.1300019 MHz
WDW
SsB o
LB 0.30 Hz
GB 0
1 A ) -
r T T T T T T T T T 1
13 5 4 3 2 1 PPm
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'H NMR (CDCl;, 400 MHz) of 3r

0

\

AKB-PS-847 17.07.2024.
=A% 5 smszasss = swnsondowan
~ % . .. = SmHarn@mAr~D
2 MR ¥ 93932857 & Mocaaaandng BRUKER
N2/ N
Current Data Parameters
NAME AB
EXPNO 1804
PROCNO 1
F2 - Acquisition Parameters
Date_ 20240717
Time 15.07 h
INSTRUM spect
HN PROBHD 28248_0185 (PH
PULPROG zgpg3o
S TD 32768
AN SOLVENT DMSO
NS 585
Ds 4
SWH 24038.461 Hz
o O FIDRES 1.467191 Hz
AQ 0.6815744 sec
13 RG 406
C NMR (DMSO-dg, 100 MHz) of 3q o 20,800 usec
DE 6.50 usec
TE 293.9 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 21
SFO1 100.6228298 MHz
NUC1 13¢C
PO 3.33 usec
Pl .00 usec
PLW1 47.09600067 W
SF02 400.1316005 MHz
NuCc2 H
CPDPRG [2 waltzlé
PCPD2 90.00 usec
PLW2 16.29000092 W
PLW12 0.72600001 W
PLW13 0.36517000 W
F2 - Processing parameters
SI 16384
SF 100.6127690° MHz
WDW M
SSB o
1 L[ L f L L { LB 1.00 Hz
. s ) Bl = el GB 0
RO PAblirihoons . wholphescy Y " PC 1.40
T T T T T T T T T T T T T T T T T T T d
1s0 180 170 160 150 140 130 120 110 100 20 B0 70 €0 50 40 30 20 10 ppm
AKB-PS-1051 (Ben) 24.12.2025 (—X—)
NS B D OO WA SoAN WrWEOO :ggg;:mg BRUKER
gagfernofgunss S358 CRERNAZEgR9AcET
F e A A e e Y NN AAdddAdAddddiooo

Current Data Parameters
NAME hB

EXPNO 2946
PROCNO 1

F2 - Acquisition Parameters
Date 20251224

Time 13.18 h
INSTRUM spect
PROBHD ZB248_0185 (PH
PULFROG zgl0

T 32768
SOLVENT cpcla

NE 16

Ds 2

SWH 8223.685 Hz
FIDRES 0.501934 Hz
AQ 1.9922544 sec
RG -

DwW 60.800 usec
DE 15.73 usec
TE 291.0 K
D1 1.00000000 sec
TDO 1

SFO1 400.1324708 MHz
NUCL 1H

PO 6.33 usec
PL 19.00 usec
PLWL 16.29000092 W

F2 - Processing parameters

SI 16384

SF 400.1300000 MHz
WDW EM

S5B o

LB 0.30 Hz
GHB 1]

PC 1.00

T
7

95

-
o

o<

T
8

H T‘hlw
= b=
o olmic

S34|Page




AKB-PS-1091 (Ben) 24.12.2025

N

Cl

HN

S

o 0O

"H NMR (CDCl;, 400 MHz) of 3s

Current Data Parameters
AB

2 8 g ARERESRE = @ e o o
s RN ST nrB~ P & Ir
e s u i o fpi e o 0 - [ A o ~
Current Data Parameters
NAME AB
EXFNO 2950
CI PROCNO 1
F2 - Acquisition Parameters
Date 20251224
Time ™ 16.23 h
HN . INSTRUM spect
PROBHD ZB248_0185 (PH
PULFROG zgpg30
S\/\/ D 32768
X SOLVENT €nela
NS 338
DS 4
SWH 24038.461 Hz
(@) (@) FIDRES 1.467191 Hz
AQ 0.6815744 sec
13 RG
oW 20.800 usec
C NMR (CDCl;, 100 MHz) of 3r bE §.50 usec
TE 293.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 100.6228258 MH=z
NUC1 13c
PO 3.33 usec
Pl 10.00 usec
PLW1 47.09600067 W
SFO2 400.1316005 MHz
Nucz2 1H
CPDPRG [2 waltzl6
PCFD2 90.00 usec
PLW2 16.25000092 W
PLW12 0.72600001 W
PLW13 0.36517000 W
F2 - Processing parameters
SI 16384
SF 100.6127630 MHz
WoW EM
SSB 0
LB 1.00 Hz
B o
FC 1.40
T T T T T T T T T T T T T T T T T T T 1
130 180 170 160 150 140 130 120 110 100 80 80 70 &0 50 40 30 20 10 ppm
AKE-F5-1090 (Ben) 25.12.2025 1
T DMUD DT WANNNE A MEd O -
§3399an885hRa8qR0sRRaR : BRUKER
B e e o NV -

h

MHz

usec
usec

KNAME

EXPNO 2957
PROCNO 1
F2 - Acguisition Parameters
Date_ 20251225
Time 15.21
INSTRUM spect
PROBHD ZB248_0185 (PH
PULPFROG zg30
TD 32768
SOLVENT cDCl3
NS 16
Ds 2
SWH B223.685
FIDRES 0.501934
aAQ 1.9922944
RG 114
DW 60.800
DE 15.73
TE 290.6
D1 1.00000000
TDO 1
SFOl1 400.1324708
NUC1 1H
PO 6.33
Pl 19.00
PLW1 16.29000092 W

F2 - Processing parameters
SI

SF
WDW
S5B
LB
GB
BC

T T T T T

fheeesa i

E)
7
02

9.
9

:

1

ppm

16384
400.1300000 MHz
EM
o
0.30 Hz
a

1.00
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AXB-PS-1090 (Ben) 25.12.2025
@ AAENOA~C-0wnwin
~ onr THNOACNATONE IIm
. e e B Sl i . LR
o m oM H O D@D e NEM B
] n LR LR ~ &0
- .—{ i K R e IR R [ e e (o e ™

— 98,70
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\
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Current Data Parameters

HAME
EXPNO 2958
PROCNO 1
CI F2 - Acquisition Parameters
Date 20251225
Time 15.48 h
INSTRUM spect
PROBHD ZB248_0185 (PH
HN PULFROG zgpg3o
32768
SOLVENT CDCl3
S ns 500
N DS 4
SWH 24038.461 Hz
FIDRES 1.467191 H=z
2AQ 0.6815744 sec
(@) (@) RG 512
DW 20.800 usec
DE 6.50 usec
13 f3 TE 291.8 K
D1 2.00000000 sec
C NMR (CDCIS’ 100 MHZ) 0 S D11 0.03000000 sec
TDO 1
SFO1 100.6228298 MH=z
NUC1 13c
PO 3.33 usec
Pl 10.00 usec
PLW1 47.09600067 W
5F02 400.1316005 MHz
NUC2 1H
CPDPRG (2 waltzl6
BCFD2 90.00 usec
| PLW2 16.29000092 W
PLW12 0.72600001 W
PLW13 0.36517000 W
F2 - Processing parameters
81 16384
SF 100.6127690 MHz
WDW EM
ssB o
J é: 1.00 Hz
r " " Mool b
‘ e . IS . fiove
T T T T T T T T T T T T T T T 1 r——
10 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 a0 20 10 ppm
AXB-PS-1051 {pyron 21.9).202%
SI53S23rss2s%n 3 2
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iTTeaeeng e 2 G BRUKER
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Current Data Parameters
NAME AB
EXPNO 2317
PROCHO 1
F2 - Acquisition Parameters
HN Date_ 20250321
Tice 12.22 h
S INSTRUM spect
AN PROBHD Z8248_018S (PH
PULPROG zg30
| ™ 32768
SOLVENT coCll
O (@] NS 8
D3 2
SWH B223.685 Hz
FPIDRES 0.501934 Hz
'"H NMR (CDCl3, 400 MHz) of 5a % 175333304 oo
RO 40.
perd €0.800 usec
DE 15.73 usec
TE 291.2 K
D1 1.00000000 sec
TDO i
Sr01 400.1324708 MHz
NUCL 1H
Fo 6.33 usec
Pl 19.00 usec
PLW1 16.29000092 W
F2 - Processing parameters
34 16384
SF 400.1300000 MHz
WO EM
538 o
LB 0.30 Hz
oB 0
‘ PC 1.00
.__,WW.__M_H_‘..‘I‘_JL L. _*_J_A_ﬁ_
r T - ; T T T 1
] s 4 2 2 1 pem
AN A

S36|Page




pe
f\f
(@) O

13C NMR (CDCl;, 100 MHz) of 5a

AKB-PS-1051 (Pyron) 24.03.2025
Nwo MmoLnTaoa
e o LR n ~
zo@ VoA~ wn W % e
o pa i R R E 2
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20.53
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Current Data Parameters

NAME AB
EXPNO 2323
PROCNO 1

F2 - Acquisition Parameters
Date_ 20250324

Time 15.00 h
INSTRUM ct
PROBHD Z8248_0185 (PH
PULPROG zgpg30

TD 32768
SOLVENT cDC13

NS 285

Ds 4

SWH 24038.461 Hz
FIDRES 1.467191 Hz
AQ 0.6815744 sec
RG 406

DW 20.800 usec
DE 6.50 usec
TE 292.9 X
Dl 2.00000000 sec
D11 0.03000000 sec
TDO 2
SFO1 100.6228298 MHz
NUC1 13C

PO 3.33 usec
Pl 10.00 usec
PLW1 47.09600067 W
SFO2 400.1316005 MHz
NuC2 1H
CPDPRG[2 waltzlé
PCPD2 90.00 usec
PLW2 16.29000092 W
PLW12 0.72600001 W
PLW13 0.36517000 W

F2 - Processing parameters

— 5.864

o
o 0 Br

'H NMR (CDCls, 400 MHz) of 5b

2.127

st 16384
SF 100.6127690 MHz
WDHW EM
ssB 0
LB 1.00 Hz
cB 0
‘ BC 1.40
T T T T T T T T T : d ; ' x { 7 y ; ;
190 180 170 160 150 140 130 120 110 100 S0 80 70 60 19 28 200 ae e
AXB-PS5-1052(Pyron) 28.03.2025

BE%R

Current Data Parameters

NAME AB
EXPNO 2335
PROCNO 1

P2 - Acquisition Parameters
Date_ 20250328
Time 12.27 h
INSTRUM spect
PROBHD 28248_0185 (PH
PULPROG zg30

TD 32768
SOLVENT CcDC13

NS 32

Ds @

SWH 8223.685 Hz
FIDRES 0.501934 Hz
AQ 1.9922944 sec
RG 114

DW 60.800 usec
DE 15.73 usec
TE 291.6 K

D1 1.00000000 sec
TDO 1

SFO1 400.1324708 MHz
NUC1 1H

PO 6.33 usec
Pl 19.00 usec
PLW1 16.29000092 W

F2 - Processing parameters
5I 16384

SF 400.1300358 MHz
WDW EM

SSB ]

LB 0.30 Hz
GB o

PC 1.00

1.10/
4.12 ~ w4
00 =

2.0~
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AKB-PS5-1052 (Pyron) 10.04.2025
poe s¥aaR38g q o we o
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Current Data Parameters
NAME AB
EXPNO 2359
PROCNO 1
F2 - Acquisition Parameters
Date_ 20250410
Time 13.23 h
INSTRUM spect
HN PROBHD  28248_0185 (PH
PULPROG Zgpg30
S TD 32768
AN SOLVENT cpel3
| NS 339
DS 4
SWH 24038.461 Hz
(@) @] Br FIDRES 1.467191 Hz
AQ 0.6815744 sec
13 RG 406
C NMR (CDCl;, 100 MHz) of 5b o 20,800 usec
DE 6.50 usec
TE 293.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 100.6228298 MHz
NUC1 13C
PO 3.33 usec
Pl 10.00 usec
PLWL 47.09600067 W
SFO2 400.1316005 MHz
Nuc2 1H
CPDPRG [2 waltzlé
PCPD2 90.00 usec
PLW2 16.29000092 W
PLW12 0.72600001 W
PLW13 0.36517000 W
F2 - Processing parameters
SI 16384
SF 100.6127690 MHz
WDW EM
SsB 1]
I J J LB 1.00 Hz
)l . haaria . L GB 0
r v v 1.40
T T T T T T T T T T T T T T T T T T 1
10 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
AXB-PS-1063 (Nap) 24.04.2025 m
spajeNssnwooeNnTnrconzneaoueETT TR BRUKER
NPT ONAAAAMNOO00000O MMM
P T T N N N e N N T P TV RV Vs LX)
%aﬁ\\/%ﬂ Current Data Parameters
NAME AB
EXPNO 2383
PROCNO 1
F2 - Acquisition Paramefers
Date_ 20250424
Time 16.02 h
INSTRUM spect
(6] PROBHD 28248 0185 (PH
PULPROG zg30
S 32768
SOLVENT CDC13
NS 16
DS 2
N SWH 8223.685 Hz
FIDRES 0.501934 Hz
H AQ 1.9922944 sec
(0] RG 64
1 DW 60.800 usec
H NMR (CDCl;, 400 MHz) of 7a 2 e
D1 1.00000000 sec
TDO 1
SFO1 400.1324708 MHz
NUC1 1H
PO 6€.33 usec
Pl 19.00 usec
PLW1 16.29000092 W
F2 - Processing parameters
SI 6384
SF 400.1300000 MHz
WDW EM
SSB o
LB 0.30 Hz
GB [/}
PC 1.00
|
r T T T T T T T T 1
1 8 7 5 3 2 1 PPM

S38|Page




AKB-PS-1063 (Nap) 28.04.2025
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13C NMR (CDCls, 100 MHz) of 7a

. ﬁJ._l” |1 ——

Current Data Parameters
AB

NAME

EXPNO 2387
PROCNO 1

F2 - Acquisition Parameters
Date_ 20250428
Time 12.11 h
INSTRUM spect
PROBHD Z8248_0185 (PH
PULPROG zgpg30

TD 32768
SOLVENT CDC13

NS 500

Ds 4

SWH 24038.461 Hz
FIDRES 1.467191 Hz
AQ 0.6B15744 sec
RG 406

DwW 20.800 usec
DE €6.50 usec
TE 293.4 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

SFO1 100.6228298 MHz
NUC1 13C

PO 3.33 usec
Pl .00 usec
PLW1 47.09600067 W
SFO2 400.1216005 MHz
NUC2 1H
CPDPRG (2 waltzlé
PCPD2 90.00 usec
PLW2 16.29000092 W
PLW12 0.72600001 W
PLW13 0.36517000 W

F2 - Processing parameters
SI 16384

SF 100.6127690 MHz
WDW EM

SsB o

LB 1.00 Hz
GB ]

'PC 1.40

T T T T T T T T T T T
150 180 170 160 150 140 130 120 110 100 S0 8o

AXB-PS-1064 (Nap) 01.05.2025

1
N
o H
"H NMR (CDCls, 400 MHz) of 7b

BRORER

Current Data Parameters
AB

NAME

EXPNO 2395
PROCNO 1

F2 - Acquisition Parameters
Date_ 20250501

Time 15.04 h
INSTRUM spect
PROBHD Z8248_0185 (PH
PULPROG zg30

TD 32768
SOLVENT CDC13

NS 16

Ds 2

SWH 8223.685 Hz
FIDRES 0.501934 Hz
AQ 1.9922944 sec
RG 287

DwW 60.800 usec
DE 15.73 usec
TE 291.3 K

D1 1.00000000 sec
TDO p I

SFOl 400.1324708 MHz
NUC1 1H

PO 6.33 usec
P1 19.00 usec
PLW1 16.29000092 W

F2 - Processing parameters
sI 16384

SF 400.1300383 MHz
wDW EM

SsB 0

LB 0.30 Hz
GB 0

PC 1.00

1

ppm
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Current Data Parameters
AB

NAME
EXPNO 2401
PROCNO 1
F2 - Acquisition Parameters
il Date aa 20250506
Time 13.55 h
INSTRUM spect
PROBHD zg8248_0185 (PH
PULPROG zgpg30
D 32768
O SOLVENT C€DC13
NS 343
S DS 4
SWH 24038.461 Hz
FIDRES 1.467191 Hz
aQ 0.6815744 sec
N RG 406
DW 20.800 usec
H DE 6.50 usec
O TE 293.5 K
D1 2.00000000 sec
D11 0.03000000 sec
13C NMR (CDCl;, 100 MHz) of 7b 200 :
SFO1 100.6228298 MHz
NUC1 13C
PO 3.33 usec
Pl 10.00 usec
PLW1 47.09600067 W
SFO2 400.1316005 MHz
Nuc2 1H
CPDPRG (2 waltzl6
PCPD2 90.00 usec
PLW2 16.29000092 W
PLW12 0.72600001 W
4 PLW13 0.36517000 W
F2 - Processing parameters
5I 384
SF 100.6127690 MHz
WDW EM
SsB [}
LB 1.00 Hz
GB 0
DA e iy 1.40

T T T T T T T T T T T T T T T T T T 1
130 180 170 180 is0 140 130 120 110 100 80 8o 70 €0 50 40 30 20 10 ppm

AKB-PS-1078 18.06.2025
& ToumnAUHOBTTOBTSAAANTYT A TN dOoO@Uw@On - e Lir
S RAREORNZEEIARIYCIUSIZEERAsSEsst: § 3 BRUKER
-r-'-| u;m'.,;p'r:r-'.—'r-'rir'rinir:;:\a:nir‘:iér'riririr:ridd.;.éui T T { >< }
:%I‘l. ‘\‘ fﬁé Current Data Parameters
NAME hB
EXFNO 2475
PROCNO 1
F2 - Acquisition Parameters
Date_ 20250618
Time 15.49 h
INSTRUM spect
PROBHD Z28248_0185 (PH
NH O\\ PULPROG B 2g30
S TD 32768
AN Y SOLVENT cpcls
NS 16
O Ds 2
O o) SWH B223.685 Hz
FIDRES 0.501934 Hz
1 AQ 1.9922944 sec
RG 203
H NMR (CDCl;, 400 MHz) of 8 e S Bas Gk
DE 15.73 usec
TE 291.4 K
D1l 1.00000000 sec
TDO 1
SFC1 400.1324708 MHz
NUC1 1H
PO 6.33 usec
PL 19.00 usec
PLW1 16.29000092 W
F2 - Processing parameters
SI 16384
SF 400.1300000 MHz
WDW EM
8SB 0
LB 0.30 Hz
GB 0
PC 1.00
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Current Data Parameters

NAME AB
EXPNO 2487
PROCNO 1

F2 - Acquisition Parameters

Date_ 20250623

Time 12.19 h
INSTRUM spect
NH PROBHD 28248 0185 (PH
. PULPROG zgpg30
\S ™D 327 i 8
SOLVENT CDC13
X \\O NS 304
Ds 1

BWH 24038.461 Hz

(0) o) FIDRES 1.467191 Hz

AQ 0.6815744 sec
13 RG 406
C NMR (CDCls, 100 MHz) of 8 DE o e
TE 293.4 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 100.6228298 MHz
HUC1 13c
PO 3.33 usec
Pl 10.00 usec
PLW1 47.09600067 W
SFO2 400.1316005 MHz
NuC2 1H
CPDPRG [2 waltzl6
PCPD2 90.00 usec
PLWZ 16.29000092 W
PLW12 0.72600001 W
PLW13 0.36517000 W

F2 - Processing parameters
51

16384
SF 100.6127650 MHz
WD EM
SSB 0
H' l ‘ [ LB 1.00 Hz
. . § - o GB 0
Aoekonss ¥ Yo . " e

v eC 1.40

ety

T T T T T T T T T T
1;0 180 170 160 150 140 130 120 110 100 20 80 70 €0 50 40 30 20 10 ppm
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