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1. General Information: -Ketoesters were procured from Sigma-Aldrich chemicals, USA.
Substituted acetophenones, NaH, diethyl carbonate, Ammonium salts, Et;N, K,COj3, Na,COs3,
Cs,COs, Imidazole, DABCO, DBU, DMAP, DIPEA, and solvents were procured from local
suppliers. All the reactions were monitored by thin layer chromatography (TLC) on pre-coated
silica gel 60 F254 (mesh); spots were visualized under UV light. Merck silica gel (60-120, 100-
200 mesh) was used for column chromatography. 'H NMR and '3C NMR spectra were recorded
on an Avance 300, 400, 500 MHz spectrometers in CDCI; using TMS as internal standard.
ESI-MS obtained on quarto micro spectrometer. HRMS were measured on Agilent
Technologies 6510, Q-TOFLC/MS ESI-Technique. Melting points were determined in open

glass capillary tubes on a Stuart melting point apparatus and are uncorrected.

2. General procedure for the preparation of Aminocrotonates (2bg-2bt):

Step 1. To a dried 100-mL Round Bottom Flask were added NaH (0.9 g, 60% w/w, 2.80
equiv.), dimethyl carbonate (3.14 g, 2.0 equiv.) and toluene (10 mL) under nitrogen
atmosphere. After the mixture was heated to reflux, acetophenone (2.0 g, 1.0 equiv.) in toluene
(10 mL) was added dropwise over 0.5 h. After the evolution of hydrogen ceased (15-20 min),
the reaction was cooled down to room temperature. Glacial acetic acid (6 mL) was added
dropwise and a heavy pasty solid separated. Ice-cold water was slowly added until the solid
was dissolved completely. Then, the reaction system was diluted with 200 mL of EtOAc. The
organic layer was separated, washed with water (20 mL) and brine (20 mL) and dried over
Na,SOq,. After the solvent was evaporated, the residue was purified by column chromatography
on silica gel (60-120) with EtOAc/hexane (1:3) as eluent to give the desired aryl f-ketoester
(2.6 g) in 90% yield.

Step 2. Under nitrogen atmosphere, a solution of S-ketoester (2.6 g, 1.0 equiv.) and NH;OAc
(1.8 g, 2.0 equiv.) in methanol (12 mL) was stirred under reflux for 16 hr. After the solvent
was evaporated under reduced pressure, the residue was suspended in EtOAc (30 mL). The
insoluble solid was filtered off and washed with EtOAc (2 x 30 mL). The combined filtrate
was washed with water and brine and dried over sodium sulfate. After the solvent was
evaporated, the residue was purified by column chromatography on silica gel (60-120) with
EtOAc/hexane (1:3) as eluent to give the desired aminocrotonate 2bg in 80% yield. The
remaining aminocrotonates 2bi-2bt were prepared from corresponding acetophenones under

above established procedure. The schematic scheme was depicted below.



Structures of f-Ketoesters: 2a, 2aa-2ad
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3. General procedure for the preparation of 4-phenyl-2H,5H-pyrano|[3,2-c|chromene-2,5-
dione (3ad): 4-Hydroxycoumarin (1a, 0.1 g, 1.0 equiv.) and ethyl 3-amino-3-phenylacrylate
(2bg, 0.118 g, 1.0 equiv.) were heated at 130 °C. The reaction mixture was monitored by TLC
and after completion of reaction (TLC, 8h), the residue was purified by column
chromatography by using silica gel (60:120, ethyl acetate/hexane 5:95) afforded 4-phenyl-
2H,5H-pyrano[3,2-c]chromene-2,5-dione 3ad as colorless solid in 80% yield. The
pyranochromenediones 3b-3zc¢ were prepared by reacting substituted 4-hydroxycoumarins

with various aminocrotonates 2bg-2bt under above optimized reaction conditions.

4. Spectral data of compounds:

4-Phenyl-2H,5H-pyrano[3,2-c]chromene-2,5-dione (3ad):

Colorless solid (80%), m.p. 208-210 °C; 'H NMR (400 MHz, CDCls): 6 8.16 (dd, J= 8.0, 1.5
Hz, 1H), 7.70 (td, J = 8.7, 7.4, 1.6 Hz, 1H), 7.50-7.32 (m, 7H), 6.29 (s, 1H) ppm. 13C NMR
(101 MHz, CDCl3): 6 162.63, 157.82, 156.96, 153.54, 136.18, 134.7, 129.52, 128.11, 127.44,
125.05, 124.19, 117.04, 113.24, 102.65 ppm. ESI-MS: m/z 291 [M+H] *; HRMS-ESI: Calcd
for CgH; 104 [M+H]* 291.0651; found 291.0648.

9-Methyl-4-phenyl-2H,5 H-pyrano[3,2-c]chromene-2,5-dione (3b):

Colorless solid (76%), m.p. 226-228 °C; 'H NMR (400 MHz, CDCls): 6 8.19 (dd, J= 8.0, 1.5
Hz, 1H), 7.76-7.69 (m, 1H), 7.49-7.39 (m, 2H), 7.30 (s, 4H), 6.31 (s, 1H) ppm. *C NMR (101
MHz, CDCL;): 6 162.67, 157.97, 157.21, 157.06, 151.78, 136.28, 135.93, 135.05, 129.48,
128.08, 127.43, 123.68, 116.79, 115.49, 112.85, 102.54, 20.95 ppm. ESI-MS: m/z 303 [M-H]";
HRMS-ESI: Caled for C9H;104 [M-H]" 303.0651; found 303.0663.



9-Chloro-4-phenyl-2H,5H-pyrano[3,2-c]chromene-2,5-dione (3¢):

Pale yellow solid (62%), m.p. 228-230 °C; '"H NMR (400 MHz, CDCls): 6 8.14 (d, J=2.5 Hz,
1H), 7.63 (dd, J = 8.9, 2.5 Hz, 1H), 7.52-7.42 (m, 3H), 7.34 (dt, J = 4.5, 2.7 Hz, 3H), 6.32 (s,
1H) ppm. 3C NMR (101 MHz, CDCls): ¢ 161.46, 157.28, 156.61, 156.48, 151.83, 135.86,
134.73, 130.80, 129.66, 128.16, 127.43, 123.56, 118.55, 116.30, 114.28, 103.19 ppm. ESI-MS:
m/z 325 [M+H] *; HRMS-ESI: Calcd for CsH;(CIlO4 [M+H]* 325.0268; found 325.0272.

9-Bromo-4-phenyl-2H,5 H-pyrano[3,2-c]chromene-2,5-dione (3d):

Pale yellow solid (60%), m.p. 232-234 °C; 'H NMR (400 MHz, CDCls) 6 8.14 (d, J= 2.5 Hz,
1H), 7.63 (dd, J = 8.9, 2.5 Hz, 1H), 7.52-7.43 (m, 3H), 7.34 (dt, J=4.5, 2.7 Hz, 3H), 6.32 (s,
1H) ppm. 3C NMR (101 MHz, CDCls): ¢ 161.35, 157.28, 156.61, 156.42, 152.29, 137.53,
135.85,129.67,128.16, 127.42,126.60, 118.77, 117.95, 116.29, 114.69, 103.18 ppm. ESI-MS:
m/z 367 [M+H,0]*; HRMS-ESI: Calcd for C3H;cO04Br [M+H]" 368.9762; found 368.9745.

4-(p-tolyl)-2H,5 H-Pyrano[ 3,2-c]chromene-2,5-dione (3e):

Colorless solid (85%), m.p. 196-197 °C; '"H NMR (400 MHz, CDCls): ¢ 8.15 (dd, /= 8.0, 1.5
Hz, 1H), 7.76-7.63 (m, 1H), 7.48-7.35 (m, 2H), 7.26 (s, 4H), 6.27 (s, 1H), 2.42 (s, 3H) ppm.
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13C NMR (101 MHz, CDCl3): ¢ 162.59, 157.89, 157.01, 153.50, 139.76, 134.69, 133.27,
128.83,127.49, 125.00, 124.18, 116.99, 115.42, 113.27, 102.70, 21.50 ppm. ESI-MS: m/z 305
[M+H]*; HRMS-ESI: Calcd for C19H304 [M+H]" 305.0814; found 305.0804.

4-(4-Isobutylphenyl)-2H,5 H-pyrano|[ 3,2-c]chromene-2,5-dione (3f):

| o |
| | |

Colorless solid (89%), m.p. 152-154 °C; 'TH NMR (500 MHz, CDCls): ¢ 8.15 (d, J = 7.9 Hz,
1H), 7.74-7.64 (m, 1H), 7.41 (t, J= 7.7 Hz, 1H), 7.37 (d, J = 8.4 Hz, 1H), 7.27 (d, /= 8.2 Hz,
2H), 7.22 (d, J= 8.0 Hz, 2H), 6.29 (s, 1H), 2.54 (t,J = 7.5 Hz, 2H), 1.92 (dd, J=13.4, 6.7 Hz,
1H), 0.95 (d, J = 6.6 Hz, 6H) ppm. 3C NMR (126 MHz, CDCl3): ¢ 162.52, 157.85, 157.00,
156.97, 153.47, 143.46, 134.65, 133.49, 128.80, 127.39, 124.98, 124.15, 116.96, 115.41,
113.27, 102.71, 45.33, 30.17, 22.49 ppm. ESI-MS: m/z 347 [M+H]". HRMS-ESI: Calcd for
CyppH 904 [M+H]* 347.1283; found 347.1283.

4-(3-Methoxyphenyl)-2H,5 H-pyrano[3,2-c]chromene-2,5-dione (3h):

O

o
4
o
o)
O
T
_______Q)

Pale yellow solid (70%), m.p. 175-177 °C; 'H NMR (400 MHz, CDCl5): ¢ 8.12 (dd, J = 8.0,
1.1 Hz, 1H), 7.72-7.64 (m, 1H), 7.40 (s, 1H), 7.36 (d, J = 6.9 Hz, 2H), 6.99 (dd, J = 8.3, 2.1
Hz, 1H), 6.91 (d, J=7.6 Hz, 1H), 6.87 (d, J= 1.8 Hz, 1H), 6.28 (s, 1H), 3.82 (s, 3H) ppm. 3C
NMR (101 MHz, CDCl;): 6 162.57, 159.18, 157.80, 156.76, 153.51 ,137.46, 134.76, 129.24,
125.04, 124.16 , 119.79, 117.00, 115.64, 114.92 , 113.22, 102.68, 55.38 ppm. ESI-MS: m/z
321 [M+H]"; HRMS-ESI: Calcd for C;oH 305 [M+H]" 321.0763; found 321.0748.



4-(2,4-Dimethoxyphenyl)-2H,5 H-pyrano|[3,2-c]chromene-2,5-dione (3i):

_____________________________

Yellow solid (73%), m.p. 203-205 °C; 'H NMR (400 MHz, CDCls): 6 8.14 (d, J= 7.7 Hz, 1H),
7.66 (t,J=7.5 Hz, 1H), 7.44-7.32 (m, 2H), 7.14 (d, J = 8.2 Hz, 1H), 6.57 (d, J = 8.0 Hz, 2H),
6.26 (s, 1H), 3.86 (s, 3H), 3.74 (s, 3H) ppm. 3C NMR (101 MHz, CDCl;): 6 162.51, 161.12,
158.52, 157.99, 157.09, 154.44, 153.25, 134.22, 129.02, 124.82, 124.06, 118.86, 116.92,
115.39, 113.44, 104.48, 98.54, 55.53 ppm. ESI-MS: m/z 351 [M+H]*. HRMS-ESI: Calcd for
Cy0H506 [M+H]" 351.0869; found 351.0889.

4-(3,4-Dimethoxyphenyl)-2H,5 H-pyrano[3,2-c]chromene-2,5-dione (3j):

_____________________________

Yellow solid (72%), m.p. 205-207 °C; 'H NMR (400 MHz, CDCl3): 6 8.16 (d, J= 8.0 Hz, 1H),
7.69 (dd, J=11.4, 4.3 Hz, 1H), 7.41 (d, J = 7.7 Hz, 2H), 7.02-6.94 (m, 2H), 6.88 (d, /= 1.5
Hz, 1H), 6.30 (s, 1H), 3.94 (s, 3H), 3.90 (s, 3H) ppm. '*C NMR (101 MHz, CDCl3): 6 162.66,
157.91, 157.07, 156.53, 153.44, 150.36, 148.39, 134.72, 128.51, 125.02, 124.18, 120.6, 116.93,
115.15,113.24, 111.28, 110.57, 102.62, 56.06, 55.95 ppm. ESI-MS: m/z 351 [M+H]". HRMS-
ESI: Calcd for C,0H ;506 [M+H]" 351.0869; found 351.0867.

4-(4-Fluorophenyl)-2H,5 H-pyrano[ 3,2-c]chromene-2,5-dione (3k):



Yellow solid (48%), m.p. 249-251 °C; 'H NMR (500 MHz, CDCl3): 6 8.17 (d, /= 7.9 Hz, 1H),
7.71 (t,J=7.8 Hz, 1H), 7.44 (t,J="7.7 Hz, 1H), 7.39 (d, J= 8.4 Hz, 1H), 7.35 (dd, /J=8.4, 5.3
Hz, 2H), 7.15 (t, J = 8.5 Hz, 2H), 6.28 (s, 1H) ppm. 3C NMR (126 MHz, CDCly): 6 164.74,
162.77, 162.26, 157.64, 157.11, 155.89, 153.53, 134.89, 129.56, 125.13, 124.23, 117.05,
115.75, 115.42, 115.20, 102.47 ppm. ESI-MS: m/z 309 [M+H] *; HRMS-ESI: Calcd for
CisH0FO4 [M+H]" 309.0563; found 309.0550.

4-(2-Chlorophenyl)-2H,5H-pyrano[3,2-c]chromene-2,5-dione (3m):

Pale yellow solid (62%), m.p. 147-149 °C; 'H NMR (400 MHz, CDCls): 6 8.15 (d, /= 7.0 Hz,
1H), 7.68 (d, J = 7.1 Hz, 1H), 7.48-7.34 (m, 5H), 7.24 (s, 1H), 6.27 (s, 1H) ppm. *C NMR
(101 MHz, CDCls): 0 162.00, 157.81, 156.77, 154.26, 153.51, 135.66, 134.75, 132.03, 130.41,
129.29, 128.40, 126.96, 125.07, 124.09, 117.15, 116.18, 113.19, 103.32 ppm. ESI-MS: m/z 325
[M+H]*; HRMS-ESI: Caled for CgH;oCIlO4 [M+H]* 325.0268; found 325.0272.

4-(3-Chlorophenyl)-2H,5H-pyrano[ 3,2-c]chromene-2,5-dione (3n):

_________________________ il

Pale yellow solid (60%), m.p. 192-194 °C; '"H NMR (400 MHz, CDCl;): ¢ 8.15 (dd, J = 8.0,
1.4 Hz, 1H), 7.77-7.67 (m, 1H), 7.51-7.32 (m, 5H), 7.23 (dd, J= 5.1, 3.7 Hz, 1H), 6.27 (s, 1H)
ppm. BC NMR (101 MHz, CDCl;): 6 167.39, 162.05, 161.64, 159.70, 158.16, 142.82, 139.80,
138.38, 134.12, 134.00, 132.27, 130.63, 129.97, 128.83, 121.71, 120.67, 117.84, 107.12 ppm.
ESI-MS: m/z 325 [M+H] *; HRMS-ESI: Calcd for C;3H;,04Cl [M+H]" 325.0268; found
325.0259.



4-(2,4-Dichlorophenyl)-2H,5H-pyrano[3,2-c]chromene-2,5-dione (30):

Pale yellow solid (58%), m.p. 205-207 °C; 'H NMR (400 MHz, CDCls): ¢ 8.15 (dd, J = 8.0,
1.4 Hz, 1H), 7.69 (dd, J= 7.2, 1.3 Hz, 1H), 7.52-7.33 (m, 4H), 7.19 (d, J = 8.2 Hz, 1H), 6.25
(s, 1H) ppm. 3C NMR (101 MHz, CDCls): 6 162.20, 157.58, 156.83, 153.51, 153.24, 135.82,
134.95, 134.16, 132.95, 129.26, 127.37, 125.18, 124.13, 117.21, 116.33, 113.09, 103.05 ppm.
ESI-MS: m/z 359 [M+H]"; HRMS-ESI: Calcd for C,;3HyCl,O4 [M+H]" 359.9878; found
359.9872.

4-(4-Bromophenyl)-2H,5 H-pyrano[ 3,2-c]chromene-2,5-dione (3p):

o

/
o
@

Yellow solid (54%), m.p. 239-241 °C; '"H NMR (500 MHz, CDCl;): 6 8.16 (d, J=7.9 Hz, 1H),
7.70 (t,J="7.8 Hz, 1H), 7.42 (t,J="7.7 Hz, 1H), 7.38 (d, J= 8.4 Hz, 1H), 7.33 (dd, /= 8.4, 5.3
Hz, 2H), 7.13 (t, J = 8.5 Hz, 2H), 6.27 (s, 1H) ppm. *C NMR (126 MHz, CDCls): 6 162.50,
158.30, 157.26, 154.75, 154.00, 136.15, 135.25, 132.52, 130.91, 129.78, 128.89, 127.45,
125.56, 124.58, 117.64, 116.67, 113.68, 103.81 ppm. ESI-MS: m/z 369 [M+H] *; HRMS-ESI:
Calcd for CgH(BrO4 [M+H]* 369.1775; found 369.1769.

9-Methyl-4-(p-tolyl)-2H,5 H-pyrano[3,2-c]chromene-2,5-dione (3r):

I
w
O
o
/
@)
o
T
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Colorless solid (72%), m.p. 214-216 °C; '"H NMR (400 MHz, CDCls): 6 7.92 (s, 1H), 7.47 (dd,
J=38.5,1.8 Hz, 1H), 7.33-7.21 (m, 5H), 6.24 (s, 1H), 2.46 (s, 3H), 2.42 (s, 3H) ppm. 3C NMR
(101 MHz, CDCls): 0 162.59, 158.02, 157.21, 157.10, 151.72, 139.68, 135.85, 134.99, 133.36,
128.80, 127.49, 123.65, 116.73, 115.20, 112.87, 102.59, 21.49, 20.94 ppm. ESI-MS: m/z 319
[M+H]*; HRMS-ESI: Calcd for C,0H;504 [M+H]* 319.0970; found 319.0971.

4-(4-Fluorophenyl)-9-Methyl-2H,5 H-pyrano[3,2-c]chromene-2,5-dione (3s):

T
w
O
!
/
o
m

Pale yellow solid (50%), m.p. 244-246 °C; '"H NMR (400 MHz, CDCl;): 6 7.94 (s, 1H), 7.50
(d,J=8.0 Hz, 1H), 7.34 (dd, J= 7.8, 5.2 Hz, 3H), 7.14 (d, J= 8.3 Hz, 1H), 6.85-6.68 (m, 2H),
6.26 (s, 1H), 2.48 (s, 3H) ppm. 3C NMR (101 MHz, CDCLy): 5 162.59, 158.55, 157.53, 154.98,
152.30, 136.47, 136.29, 135.63, 132.57, 130.92, 129.83, 128.90, 127.48, 124.14, 117.46,
116.49, 113.35, 103.76, 21.49 ppm. ESI-MS: m/z 323 [M+H]*; HRMS-ESI: Calcd for
C1oH;,FO, [M+H]* 323.0872; found 323.0878.

4-(2-Chlorophenyl)-9-Methyl-2H,5 H-pyrano|3,2-c|chromene-2,5-dione (3t):

______________________________

I
w
O
o
4
o

_____________________________ m]

Pale yellow solid (52%), m.p. 210-212 °C; 'H NMR (400 MHz, CDCls): 6 7.95 (d, /= 0.9 Hz,
1H), 7.49-7.37 (m, 4H), 7.29-7.23 (m, 2H), 6.26 (s, 1H), 2.48 (s, 3H) ppm. *C NMR (101
MHz, CDCl): ¢ 162.05, 158.01, 156.99, 154.43, 151.76, 135.92, 135.75, 135.09, 132.03,
130.37, 129.29, 128.35, 126.93, 123.60, 116.91, 115.95, 112.80, 103.22, 20.94 ppm. ESI-MS:
m/z 339 [M+H]"; HRMS-ESI: Calcd for C9H;,ClO4[M+H]* 339.0424; found 339.0414.
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9-Chloro-4-(p-tolyl)-2H,5 H-pyrano[ 3,2-c]chromene-2,5-dione (3u):

Yellow solid (72%), m.p. 203-205 °C; 'H NMR (400 MHz, CDCls): § 8.13 (d, J=2.5 Hz, 2H),
7.63 (dd, J = 8.9, 2.5 Hz, 2H), 7.33 (d, J = 8.9 Hz, 2H), 7.28-7.24 (m, 9H), 6.31 (s, 1H), 2.43
(s, 3H) ppm. '*C NMR (101 MHz, CDCLy): 6 161.43, 157.38, 156.70, 156.53, 151.79, 139.95,
134.67, 132.94, 130.76, 128.88, 127.46, 123.56, 118.52, 116.00, 114.31, 103.25, 21.49 ppm.
ESI-MS: m/z 339 [M+H]"; HRMS-ESI: Caled for CioH,ClO, [M+H]* 339.0424; found
339.0432.

9-Chloro-4-(4-isobutylphenyl)-2H,5 H-pyrano[3,2-c]chromene-2,5-dione (3v):

Colorless solid (76%), m.p. 275-277 °C; 'H NMR (400 MHz, CDCl3): ¢ 8.13 (d, J = 1.4 Hz,
1H), 7.64 — 7.60 (m, 1H), 7.32 (d, J = 8.8 Hz, 1H), 7.25 (dd, J = 9.6, 5.5 Hz, 4H), 6.32 (d, J =
0.6 Hz, 1H), 2.55 (d, J=7.2 Hz, 2H), 1.91 (dd, /= 13.5, 6.7 Hz, 1H), 0.95 (s, 3H), 0.94 (s, 3H)
ppm. BC NMR (101 MHz, CDCl;): 6 161.39, 157.39, 156.72, 156.52, 151.79, 143.68, 134.63,
133.15, 130.73, 128.86, 127.36, 123.54, 118.51, 116.00, 114.33, 103.26, 45.32, 30.17, 22.47
ppm. ESI-MS: m/z 381 [M+H]"; HRMS-ESI: Calcd for C,,H;304C1 [M+H]* 381.0894; found
381.0887.
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9-Chloro-4-(3-methoxyphenyl)-2H,5 H-pyrano[3,2-c]chromene-2,5-dione (3w):

Pale yellow solid (70%), m.p. 171-173 °C; 'H (400 MHz, CDCls): 6 8.12 (d, J = 2.5 Hz, 1H),
7.62 (dd, J= 8.9, 2.5 Hz, 1H), 7.38-7.30 (m, 3H), 7.02-6.99 (m, 1H), 6.91-6.89 (m, 1H), 6.86-
6.84 (m, 1H), 6.32 (s, 1H), 3.83 (s, 3H) ppm. 3C NMR (101 MHz, CDCl;):  161.39, 159.21,
157.27, 156.37, 156.31, 151.82, 137.13, 134.72, 130.77, 129.30, 123.53, 119.75, 118.55,
116.25, 115.00, 114.26, 113.25, 103.23, 55.39 ppm. ESI-MS: m/z 355 [M+H]*; HRMS-ESI:
Calcd for C;9H,C105 [M+H]* 355.0373; found 355.0365.

9-Chloro-4-(2,4-dimethoxyphenyl)-2H,5 H-pyrano[3,2-c]chromene-2,5-dione (3y):

Yellowish solid (60%), m.p. 202-204 °C; 'H NMR (400 MHz, CDCLy): 6 8.10 (d, J = 2.1 Hz,
1H), 7.59 (dd, J = 8.8, 2.1 Hz, 1H), 7.30 (d, J = 8.8 Hz, 1H), 7.13 (d, J = 8.3 Hz, 1H), 6.58-
6.49 (m, 2H), 6.28 (s, 1H), 3.86 (s, 3H), 3.73 (s, 3H) ppm. *C NMR (101 MHz, CDCl3): 6
162.63, 159.91, 157.99, 157.97, 156.56, 154.13, 151.52, 134.17, 130.52, 129.08, 123.43,
118.51, 118.43, 115.93, 114.49, 104.85, 104.54, 98.52, 55.56, 55.49 ppm. ESI-MS: m/z 385
[M+H]*; HRMS-ESI: Calcd for C,oH4C1O¢ [M+H]* 385.0479; found 385.0462.

9-Chloro-4-(3,4-dimethoxyphenyl)-2H,5 H-pyrano|[ 3,2-c]chromene-2,5-dione (3z):

13



Yellowish solid (62%), m.p. 223-225 °C; 'H NMR (500 MHz, CDCl;): 6 8.13 (d, J= 2.4 Hz,
1H), 7.63 (dd, J= 8.9, 2.5 Hz, 1H), 7.33 (d, /= 8.9 Hz, 1H), 6.94 (d, /= 2.0 Hz, 2H), 6.87 (d,
J=1.2 Hz, 1H), 6.33 (s, 1H), 3.94 (s, 3H), 3.89 (s, 3H) ppm. 3C NMR (126 MHz, CDCl;): 6
161.47, 157.37, 156.52, 156.24, 151.74, 150.49, 148.45, 134.67, 130.74, 128.19, 123.53,
120.66, 118.46, 115.71, 114.29, 111.28, 110.62, 103.17, 56.07, 55.96 ppm. ESI-MS: m/z 407
[M+Na]*; HRMS-ESI: Calcd for C,0H4C1O¢ [M+H]* 385.0479; found 385.0465.

3-Ethoxy-4-methyl-2H,5 H-pyrano[ 3,2-c]chromene-2,5-dione (4a):

0 :
0O | O._-CHs E
: NCH, i
| o Yo !

Colorless solid (84%), m.p. 196-198 °C; 'H NMR (500 MHz, CDCls): 6 7.98 (dd, J = 7.8, 1.6
Hz, 1H), 7.56 (dd, J = 8.7, 7.3, 1.6 Hz, 1H), 7.41 (dd, J = 8.4, 1.0 Hz, 1H), 7.35 (td, J = 7.6,
1.1 Hz, 1H), 4.44 (q, J= 7.1 Hz, 2H), 2.68 (s, 3H), 1.44 (t, J= 7.1 Hz, 3H) ppm. 3C NMR (101
MHz, CDCLy): § 158.97, 158.04, 157.76, 153.45, 141.80, 132.03, 130.27, 124.69, 121.86,
117.35, 112.14, 111.48, 61.41, 14.31, 10.11 ppm. ESI-MS: m/z 273 [M+H] *; HRMS-ESI:
Caled for CysH 305 [M+H]* 273.0547; found 273.0552.

3-Methoxy-4-methyl-2H,5 H-pyrano[ 3,2-c]chromene-2,5-dione (4b):

i 0 g
o™ Osch,
oY
i o Yo i

Colorless solid (90%), m.p. 268-270 °C; '"H NMR (400 MHz, CDCl;): ¢ 8.06 (dt, /= 8.1, 1.8
Hz, 1H), 7.64 (dd, J= 8.4, 7.3, 1.7 Hz, 1H), 7.41-7.35 (m, 2H), 3.94 (s, 3H), 2.62 (s, 3H) ppm.
13C NMR (126 MHz, CDCly): ¢ 158.47, 157.35, 155.53, 152.43, 141.58, 140.68, 133.68,
124.98, 123.49, 116.73, 113.07, 104.22, 59.99, 14.03 ppm. ESI-MS: m/z 259 [M+H] *; HRMS-
ESI: Calcd for C4H ;05 [M+H]" 259.0528; found 259.0600.
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2-Ethoxy-2-hydroxy-4-phenyl-2H,5 H-pyrano|[3,2-c]chromen-5-one (4c):

Colorless solid (79%), m.p. 244-246 °C; '"H NMR (300 MHz, CDCl3): 6 7.94 (dd, J=7.9, 1.5
Hz, 1H), 7.63-7.56 (m, 1H), 7.51-7.46 (m, 2H), 7.42-7.29 (m, 6H), 6.66 (s, 1H), 4.15 (t,J="7.1
Hz, 2H), 1.23 (d,J=7.1 Hz, 3H) ppm. 3C NMR (101 MHz, CDCls): 6 165.44, 162.30, 160.91,
152.73, 145.74, 137.33, 131.99, 129.48, 128.32, 126.55, 123.77, 123.51, 121.51, 116.17,
115.84, 103.33, 60.09, 13.40 ppm. ESI-MS: m/z 337 [M+H] *; HRMS-ESI: Calcd for
CyoH160sNa [M+Na]" 359.0895; found 359.0857.

2,5-Dimethoxy-4-phenyl-2H,5 H-pyrano[ 3,2-c]chromene-2,5-diol (4d):

Colorless solid (72%), m.p. 322-324 °C; 'H NMR (300 MHz, CDCl): 6 7.76 (dd, J = 8.0, 1.6
Hz, 1H), 7.47 (dd, J=9.2, 5.1, 2.0 Hz, 3H), 7.30 (dd, J = 6.3, 2.3 Hz, 4H), 7.29-7.17 (m, 3H),
6.67 (s, 1H), 3.85 (s, 3H), 3.62 (s, 3H) ppm. 3C NMR (101 MHz, CDCls) 8 165.86, 161.95,
161.86, 152.63, 147.87, 138.29, 132.08, 130.12, 129.01, 126.95, 123.99, 123.93, 120.90,
116.97, 116.57, 107.10, 59.66, 51.61 ppm. ESI-MS: m/z 337 [M+H] *; HRMS-ESI: Calcd for
Cy0H190O6[M+H]" 355.1062; found 355.1056.
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6. Copies of 'H NMR, 3C NMR, HRMS Spectrums (3ad-zc & 4a-d)
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====Department of Organic Synthesis and Process Chemistry, CSIR-IIC
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EAEXPLORIS DATAL . \14-10-2022\BCR-27

10/14/22 11:59:03

11801566326

Thermo Scientific Orbitrap Exploris 120
Analysed by G SAIKRISHNA

CSIR-INDIAN INSTITUTE OF CHEMICAL TECHNOLOGY
DEPARTMENT OF ANALYTICAL & STRUCTURAL CHEMISTRY

T: FTMS + p ESI Full ms [50.0000-1800.0000]

100

Relative Abundance
[52]
(=]

184.02883

b,
T T

BCR-27 #3-19 RT: 0.01-0.10 AV: 9 SB: 73 0.32-1.13 NL: 2.30E8

291.06486 0
C1s H11 04 = 291.06519
-1.12870 ppm

345.07294

323.09098

361.04678

310.03808 386.09941
e ik o | :

242.5[6229 I |

0= T |Ir |||| perher
200
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HRMS spectrum of compound 3ad
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Biotransformation Lab

Sample Information
Sample 1D : BCR-131-304

MS Spesteun
Line#:] R Timed).433(Scan#:27) B
MassPeaks:634

Spectrurm Mode:Single 0.433(27) Base Peak:303(1451476)

B Mode Peak Start 0.867(53) Segment | - Eveat |

1400000 ES
1300000
12000004 (@) |
1100000 H3C A
1000000+

o "0
00000
00000

TOO00C

HO0000-

426

S00000-4

16

400000

212

M7
364
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300000~

174
275
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17

200000

462
628

1000004

547
579
G20

663
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mz

Mass spectrum of compound 3b

EMEXPLORIS DATAL ABCR-131-304 CSIR-INDIAN INSTITUTE OF CHEMICAL TECHNOLOGY
DEPARTMENT OF ANALYTICAL & STRUCTURAL CHEMISTRY
CENTER FOR MASS SPECTROMETRY
04/10/23 15:19:42
1180166184
Thermo Scientific Orbitrap Exploris 120
Analysed by G SAIKRISHNA

BCR-131-304 #3-10 RT: D.01-0.05 AV: 4 SB: 80 0.32-1.20 NL: 2.21E8
T: FTMS + p ESI Full ms [50.0000-2000.0000]
303.06636
C 19 H1| 04 = 303.06519

100 3.88836 ppm

Relative Abundance
4]
(=)

25 174.07714
20 364.08812

10 211.97070

387.23576 462.09287 610.14855
5 85.00498 347.20323 2

443.09717 520.32936

T T T ) T
50 100 150 200 250 300 350 400 450 500 550 600

HRMS spectrum of compound 3b
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Sample Information
Sample 1D : BCR-136-324

Biotransformation Lab

MS Spectrum
Line#:1 R.Time:0.433(Scan#:27)
MassPeaks:663
Spectnum Mode: Averaged 0.333-0.367(21-35) Base Peak-323(338911)
BG Mode:Peak Start 0.800{49) Segment | - Event 1
- b
= L
> =
S 3
300000 w,
7 5
5
200000+
# = =
g b4
-
100000+ 2 o
W
=
73
=
' . | ' |.|I 1 | | | |
150 200 250 300 350 400 450 Sy 550

miz

Mass spectrum of compound 3¢
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10-Sep-202410-Sep-2024 Cl
10SEP2024_AK_CL_324 73 (0.317) AM2 (Ar,12000.0,0.00,0.00); Cm (63:106-(108:118+31:48))
3250272

100+

TOF MS ES+
1.32e6

o O

289.0515
149.0239 327.0261
187.0406
2510731
3833213 430.3841
223025234&05'5 CUEL] I
133.0670 0 * LhL
i G v dbncd Bl L 0

120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 5.0 PPM / DBE: min =-1.5, max = 50.0

Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

19 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)

Elements Used:

C:0-18 H:0-10 0:0-4 P:0-1 CLO-2

10-Sep-202410-Sep-2024

10SEP2024_AK_CL_324 73 (0.317) AM2 (Ar,12000.0,0.00,0.00); Cm (63:106-(108:118+31:48)) 1: TOF MS ES+
1.322+006

325.0272
1 1490239 187.0406 2510731 289.0515 ") 383.3213 03841 IS7419 4054083 5515126
7120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560

Minimum: -1.5

Maximum: 5.0 5.0 50.0

Mass Calc. Mass mbDa PPM DBE i-FIT Norm Conf (%) Formula

325.0272 325.0268 0.4 1.2 13.5 406.8 n/a n/a C18 H10 04 C1

HRMS spectrum of 3¢
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Sample Information
Sample ID : BCR-135-367

M5 rum
Lims ] R Timecl) 450(Scans 25 B
MlaaPoak: 06
%ﬂ:’m!{o&:i&m@hﬁ-ﬁﬂ (25} Baza Poalk: 357322808}
Miods:Paak Stast 0 783(45) Sagment 1 - Bvear 1

500000+ g

(0]
Q]
1 3 O D O
] 0~ o
300000
200000
1 g
g G
100000 3
' i :
¥ e b i
||I IJL i L bk al
T 1 1
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Mass spectrum of compound 3d
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30-Sep-202430-Sep-2024
30SEP2024_AK_BR_380 06 (0.419) AM2 (Ar,12000.0,0.00,0.00); Cm (94:120-(133:146+25:45)) 1: TOF MS ES+
100 363.9745 4.40e7

Br X

371.9767
351.0864
3423794 392.9554

0-121.0289 163.0537 9 =it 139.3850 467.4140 4954501 5234788 5515000z
120 140 160 180 200 200 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520

171.0445 198.9388 231 0651

. 284.9938

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 5.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT =3

Monoisotopic Mass, Even Electron lons

47 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:0-20 H:0-15 0:0-6 S:0-1 Br:0-2

30-Sep-202430-5ep-2024

30SEP2024_AK_BR_369 96 (0.419) AM2 (A1,12000.0,0.00,0.00); Cm (94:120-(133:146+25:45)) 1: TOF MS ES»
4404007
368.9745
1 198.9388 231.0661 268.9990 351.0864 3929554 523.4788
Wi121009 171045 439.3850 5515092

kb M b T farmprmny T T T T T T yirep
120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540

5.0 5.0 50.0
Mass Cale. Mass mDa PPM DEE i-FIT Norm Conf(%) Formula

368.9745 368.9762 1.7 4.6 13.5 653.6 nfa n/a Cl8 H10 04 Br

HRMS spectrum of compound 3d
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=== FAC DIVISION @ CSIR-IICT ===

7]
Sample Name : Shahnaz X
Samgple ID 2 AK-F-304
Original Data File = DALCA APC] Mass\, 2023415-11-2023\AK-F- 304 lod
(O]
Mode: ESI Positve
500000
)
— L]
300000
200000 w | B
z | R
£ g
100000 l i g L g g ) 2 g
o 5 9 B o l g @
. 2 i l'm.lllh:rt cakaal B bl o B B (G
100 200 200 400 500 600 700 200
miz
Mode: ES| Negative
2000000
1000000+ "
r _ 2 . =
T 2 2| a ng‘ §|; g §| ﬁ; |2 Eg| g I§| 3
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miz

Mass spectrum of compound 3e

27




10-Sep-202410-Sep-2024
10SEP2024_AK_F_304 74 (0 321) AM2 (Ar,12000.0.0.00.0.00): Cm (€3:90-(101:110+37:47)) 1:TOF MS ES+
1004 305.0804 7.74e7

"
506.0839
121.0282 155“]51%‘39 i G 303126 Ja07.0061 448 1179
oLkl 220321 I 2490921 5270837 350.0805 4061079 [ 4491224 6341404 saprgas  eoospar
120 140 160 180 200 220 240 260 260 300 320 340 360 380 400 420 440 460 480 S00 520 540 560 580 600
Elemental Composition Report Page 1
Single Mass Analysis

Tolerance = 5.0 PPM / DBE: min =-1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

5 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elemenls Used:

C:0-19 H:0-13 ©:0-4 P:0-1

10-5ap-202410-5ep-2024
10SEP2024_AK_F_304 74 (0.321) AM2 (Ar,12000.0,0.00,0.00): Crm (63:90-{101:110+37:47)) 1: TOF MS ES+
7.740+4007

1 2770864 OSPE04 14674156

121,0282 1850508 2490921277 | 3690895 _s06.1070 _ aes 1179 2741%a0s saeasas 1034 s005247

1 IR S04 St G IS
125 120 175 200 208 250 275 a0 325 350 475 400 425 450 475 500 625 550 575 600

Minimum: 1.5
Maximum: 5.0 5.0 50.0
Mass Calc., Mass mDa EPM DBE i-FIT Norm Conf (%) Formula
305.0804 305.0814 -1.0 -3.3 13:5 644.2 n/a n/a C19 H13 04

HRMS spectrum of compound 3e
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=== FAC DIVISION @ CSIR-IICT ===

Sample Name : Shahnaz A
Sample 1D * AK-BUTYL-345 CH3
Original Data File = D\ LCMES\ Data\ ESHAPCI Mass) 2024\03-05-2024\AK-BUTYL-346 Icd

CH3
Mode: ES| Positive
500000~

347

—115
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248
291
332
——
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560
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7
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N L)

T
100

® f19s

0 200
miz
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Mass spectrum of compound 3f
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30-5ep-202430-5ep-2024
30SEP2024 AK_BUT_346 91 (0.401) AM2 (Ar,12000.0.0.00.0.00): Cm (91:112-(120:130+30:41)) 1: TOF MS ES+
100 3471287 5.97¢7

CHs

B
291.0654 348.1316
360.1102
2920694
2030738 701143 4011374
i XLy L o P AL HTUED 448105125091 000560 576 506 6050
120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 480 480 500 520 540 560 580 600
Elemental Composition Report Page 1

Single Mass Analysis

Tolerance =5.0 PPM / DBE:min =-1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotepic Mass. Even Electron lons

16 formula(e) evaluated with 1 results within limits {up to 50 closest results for each mass)
Elements Used:

C:0-22 H:0-20 0:06 S:0-1

30-5ep-202430-S2p-2024

30SEP2024_AK_BUT_346 91 (0.401) AM2 (Ar,12000.0,0.00,0.00); Cm {91:112-(120:130+30:41)) 1: TOF MS ES+
5.97e+007
3471287 569 1102
QW11 0007 180.0711 2971067 291.0654 TRAOLIGTA TS0 ST26091  guqgg SRS
o . :

m
155 150 175 200 225 250 275 300 25 350 375 400 425 450 475 500 525 550 575 600

Minimum: -
Maximum: 5.0 5.0 50.

awm

Mass Calc. Mass mDa PFM DBE i-FIT Norm Conf (%) Formula
347.1287 347.1283 0.4 1.2 13.5 599.5 n/a ntfa C22 H1%S 04

HRMS spectrum of compound 3f
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Sample Information
Sample ID : BCR-30CH3-320

Linez:] R Tima:0.867(Scans-13)
Mzl 531

WS Spectrum
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10-Sep-202410-Sep-2024

10SEP2024_AK_3_OCH3_320 73 (0.317) AM2 (Ar,12000.0,0.00,0.00); Cm (59:100-( 127:150+32:46)) 1: TOF MS ES+
321.0748 6.22e7
100
N OCH 3

o "o

|
lag2 0767
319.0991
410.1393
201.0549 1323 0826
2930817 359.0328
210282 464 0g70 | 2020615 28107037 ; ) L’lmnz soaries 0170 sootes Ssezisn
T LA Rt it WAt AL Lk bt | T T L Ut b Lol WAl
120 140 160 180 200 220 240 260 230 300 320 340 360 380 400 420 440 460 480 500 520 540 560
Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 5.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT =3
Monaisotopic Mass, E! Electron lons
4 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:
C:0-19 H:0-15 0:0-5
10-Sep-202410-Sep-2024
10SEP2024_AK_3_OCH3_320 73 (0.317) AM2 (Ar,12000.0.0.00.0.00); Cm (59:100-(127:150+32:46)) 1: TOF MS ES+
6.22¢-007

1 2930817 3210748 479.1918,

121.0282 201.0549 50,0706~ | 359.0328 410.1323 468116427 % ¥522.0166 5662160

To it A (i | e i e BN Al AL Wb B Lk |
120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 430 500 520 540 560

Minimumz: -1.5

Maximumz 5.0 5.0 50.0

Mass Calc. Mass mDa PEM DEE i-FIT Nerm  Conf (%) Formula
321.0748 321.0763 =15 -4.7 1.5 574.9 n/a n/a C19 H13 05

HRMS spectrum of compound 3h
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Ling¥1

Sample Information
Sample ID : BCR-24-350

ME Spectrum
R

Time:0. 667/ Scan=+1)

BlaeiPoalon: 541

5

e Mioeda: Simggl
Mode:Peak Stamr 1433

0.667(41) Basa Poak:
38 7) Sagmant 1

S1{2E40€3)
mat 1

2B
270000
2600004
250000+
2400004
2300004
220000
2100004
200000
100000
1B0000H
1700004
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100000
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30-Sep-202430-Sep-2024

30SEP2024_AK_2_4_350 80 (0.342) AM2 (Ar,12000.0,0.00,0.00); Cm (80:100+(103:113+36:45)) 1: TOF MS ES+
401.1391 2.60e8
100
o] | OCH,
5 0" o OCH;
351.0889
470.1616
4241726 465.0905.
435.1078
255.1038
165.0905 191.1058 279.0881
162.0557 380.1162
220.0902 326.1026 471.1692
151.0764 3520924
189.0614 3190648 bbhaad
1210208 {paiose 4921281
sirsl ! ) I | ! sy " e
120 140 180 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500
Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 10.0 PPM / DBE: min =-1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
34 formula(e) evaluated with 1 results within limits (up to 50 closest resulls for each mass)
Elements Used:
C:0-20 H:0-16 N:02 0:06 S:01
30-Sep-202430-Se0-2024
30SEP2024_AK_2_4_350 80 (0.342) AM2 (Ar,12000.0,0.00,0.00); Cm (80:100-(103:113+36:45)) 1: TOF MS ES+
6964006
100 151.0764 160 cans 1911080 220,002  255.1038 2790881 3351078 551 0gg9 4011381 424.1726 0 161p  492.1381
T T T T AL LA LA L (R UL LA LA i | LR A i A R miz
120 140 160 180 200 220 240 260 230 300 320 340 360 360 400 420 440 460 480
Minimum: =1.5
Maximums 5.0 10.0  50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf(%) Formula
351.0889  351.0869 2.0 5.7 13.5  398.7 n/a n/a €20 H15 06

HRMS spectrum of compound 3i
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Sampie Name
sample D
Cnginal Cats File

Mode: EX Positive

: Bhahnaz

1 AE-DCH3-380
© DeNLOMS), Dieta\E51-APC] Mass\ 20244 August-2024405-08-20 248\ A%-0023-380 Jed

110000
VD000
0000
BO000-
TOO00
SO0
SO0

4

30000+ =
20000+
10000

151

80

OCH,

OCH,

L4

100

Modz: ESI Nagathe

mz

110000

Ty k.

b-249

53
11
54
F74

1360

1400
mz

Mass spectrum of compound 3j
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30-Sep-202430-Sep-2024
30SEP2024_AK_3_4_OCH3_350 100 (0.433) AMZ (Ar.12000.0.0.00.0.00); Grn (100:118-{128:141+16:41)) 1: TOF MS ES+
361.0867 381e7

100

x OCHj

) 0" o OCHs

3520887
231.0656
373.0682
121.0284 232.0695 389.0425
1220528 167.025 amorat®S e o guaonia] || 3000478 go0a77s 1R songase 6™ soq0005 er0.10g7,

120 140 160 180 200 220 240 260 280 300 320 340 350 380 400 420 440 460 4B0 500 520 540 $60 580 600

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 5.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT =3

Monoisotopic Mass, Even Electron lons

11 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:0-20 H:0-15 0:06 S:0-1

20-Sap-202430-Sap-2024

30SEP2024_AK_3_4_OGH3_350 100 (0.433) AM2 (A1,12000.0,0.00,0.00); Cm (100:118-(128:141+16:41)) 1:TOF MS ES»
38164007

9y 1204 ygrgis  zaosssRO0TE gagop 3067 573.0082405.0079 4391776 gog gpp 5361742 disi
— : p— 0o 2000482 183
125 150 175 200 225 250 275 300 G325 30 375 400 425 450 475 500 625 550 675 600

Minimum: -1.5

Maximum: 5.0 5.0 50.0

Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula

351.0867 351.0869  -0.2 -0.6 13.5 500.1 n/a  a/a  C20 H15 06

HRMS spectrum of compound 3j
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Sampie Narme : Shahmaz
Sampie T AK-2-303
Cripingl Cate File : DEhLCMS |\ Dertal ES1-APC] Masz 2024\ March-28\06-03-202414K-2-308. 103

Mode: ES Positive

SO0
400005 =
30000
20000
g
F & d
100003 - [
= =1 = & =
E = s w 8 3 i . "
1 - k- v @ = >
. I. jl. _.ji _,]__L‘i ill.L M |-J|1|_I.|L.-.J. M 3 + E 4 r3 a3 & =
T 1 1 1 1 1 1 T T
100 200 30 S0 500 E00 700 00 00
mz
Moga: B Nagalive
2
=
100000
oog | - £
=] 2 g 3 = 2 -] — h T = =
f LA | L b IT ITI = - g L g = 3 2
100 200 300 400 =00 00 700 a00 a00
mz
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10-Sep-202410-Sep-2024
10SEP2024_AK_F_308 71 (D.310) AM2 {Ar,12000.0,0.00.0.00); Grn (63:95-(126:135+17:33))
3094

1: TOF MS ES+
100+ 2.02e7

*
137.0388
310.0594
363.0638
216.1030 281.0812
311.0637  341.0835
158.0605 217.1095 ‘ 284 0826 379.0392
; tacear, " [ ool ‘. (oo o fPn] snias2  as9gess 551328
120 140 160 180 200 220 240 260 280 300 320 40 350 360 400 420 440 460
Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 5.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Cif

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

25 formula(e) evaluated with 1 results within limits (up fo 50 closest results for each mass)
Elements Used:

C:0-18 H:0-10 Q:0-4 F:0-3 P:0-1

10-Sep-202410-Sep-2024

10SEP2024_AK_F_308 71 (0.310) AM2 (Ar,12000.0,0.00,0.00); Cm (63:95(126:135+17:33)) 1: TOF MS ES+
2.02e+007

L 149.0237158.0605 1870388 56 1030 256.0989 g1 0515 o ?550 363.0638 3790392 ax836 4°5-13%6
X ] : 0612 ‘ i39.363 1226

T bl barlid badihd | L il
120 140 160 180 200 220 240 260 280 300 320

340 380 380 400 420 = 440 = 460

Minimum: -1.5

Maximum: 5.0 5.0 50.0

Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf(%) Formula
309.0550 309.0563 1.3 4.2 13.5 545.2 n/a nla C1lB H10 04 F

HRMS spectrum of 3k
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Sampie Narms
Sampie ID
Driginal Cats File

Mode ES Posithve

: Srvamni
DAK-GL-328
: DE\LGMS\Data' E51-APE] Massh 2024\ July-2028425-07-2028\AK-CL-324. Jed

120

Mode: EZ Nagailve

..
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45
3
biss

10000

BTG

e

213

FI0

B
g
&
u
a

=

=

§_ o7

miz

Mass spectrum of compound 3m

45




10-Sep-202410-Sep-2024
10SEP2024_AK_CL_324 73 (0.317) AM2 (Ar,12000.0,0.00,0.00); Cm (63:106-(108: 118+31:48)) 1: TOF MS ES+
325.0272 1.

o 0

269.0515

523.4791 5515126
mw.

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 5.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off

Number of isolope peaks used for i-FIT =3

Monoisotopic Mass, Even Electron lons
19 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)

Elements Used:

C:0-18 H:0-10 0:0-4 P:0-1 Cl:Q-2

10-Sep-202410-Sep-2024

10SEP2024_AK_CL_324 73 (0.317) AM2 (Ar,12000.0,0.00,0.00); Cm (83:106-(108:118+31:48)) 1: TOF MS ES+

1.326+006

1 5,022 467.4149

L] 149.0239  187.0406 261.0731  289.0515 N 383.3213 439.3841 A1% 4954483 s515128
T T T T T T e ) ™ (o i s o ) T T e
120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 540

Minimun -1.5

Max imun 5.0 5.0 50.0

Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula

325.0272  325.0268 0.4 1.2 13.5 406.8 n/a n/a C18 H10 04 C1

HRMS spectrum of 3m
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Sampie Name : Snahnaz
SampielD L AK-3-0L-322
Crigmal Date File + OENLCMS! Dertal ES-APC) Massh 20244 September-20244 05-09-20240A%-3-CL-322 o

Moo ES1 Positive

400004 2 o
30000 O |
E . N Cl
200004 5 3
10000 A (@) O
i " £ : L 3 = ) -
= = = = = -] r -+ ©
o ...li.. ke ks T-rwnL_L_LhL|L._ " LL N Z B k - (S
T 1 1 1 1 1 1 T
100 2 300 400 500 830 700 &30
mz
Mode: ES1 Nagative
10000
g 2 g
2 2 2 4 = L = . = P “
B Z > l N ﬁ hak l i S 3 = 2 e #
1 1 1 T f t T T T
100 200 300 400 500 600 00 800
mz

Mass spectrum of compound 3n
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30-Sep-202430-Sep-2024
J0SEP2024_AK_3_CL_322 114 (0.483) AM2 (Ar,12000.0,0.00,0.00); Cm (114:132-(137:149+23:45)) 1: TOF MS ES+
325.0259 2.84e7

100

AN Cl

327.0236

328.0272

297.0318
165.0475 347.0083

121.0285 189.0698 2180741 pgp pgag 2890506 [l 49,0072 379.0383

120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 S20 540 560

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 5.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT =3

Monoisotopic Mass, Even Electron lons

33 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:0-20 H:0-10 0:06 S:01 CL0-2

30-Sop-202430-Sep-2024

30SEP2024_AK_3_CL_322 114 (0.483) AM2 (Ar,12000.0,0.00,0.00); Cm (114:132(137:149+23.46)) 1: TOF MS ES+
2.840+007

' 165.0475 2620848 207.0018 250259 545 0083 3790383

L . 189.0696218.0741 - b 434.0748_468.0655 524.1185 56630786,
A e O i
120 140 160 180 200 220 240 260 280 300 320 340 360 360 400 420 440 460 4BD 500 520 540 560

Minimum: =1.5

Maximums 5.0 5.0 50.0

Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula

325.0259 325.0268 -0.9 -2.8 13.5 624.9 nfa n/a Cl8 HI0 04 C1

HRMS spectrum of compound 3n
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10-Sep-202410-Sep-2024
10SEP2024_AK_24_359 101 (0.437) AM2 (Ar,12000.0,0.00,0.00); Cm (89:119-(122:133+37:50))
358.9872

100+
360.9846
o
319.0880
9230118
325.0128 3619847
4393829 -
i  aeng 383.9223 l 4574155 e
‘ .135.9469 ¥ 13.9'?73?. 258018 . Mk, " b ( (A95.4476 549.0 600.5289 i
120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 500
Elemental Composition Report Page 1
Single Mass Analysis

Tolerance = 10.0 PPM / DBE: min = -1.5, max - 50.0
Element prediction: Off
Number cof isotope peaks used for i-FIT = 3

Monoisctopic Mass, Even Eleciron lons

21 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:0-20 H:0-20 0:0-6 Cl:0-2

10-Sep-202410-Sep-2024

10SEP2024_AK_24_359 101 (0.437) AM2 (Ar,12000.0,0.00,0.00); Cm (99:119-(122:133+37:50)) 1: TOF MS ES+

1.038+008
358.9872
1@81 319.0880. 439.3829 65000 B922472  gosoes, 9802897000 anee o
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500

Minimum: =375

Maximum: 5.0 10.0 50.0

Mass Calc. Mass mDa PEM DEE i-FIT Norm Conf (%) Formula

358.9872 358.%878 -0.68 =17 13.5 383.3 n/a n/a Cl€ HS 04 C12

HRMS spectrum of 30
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Sarnple Name

Sample 1D

Original Data File

Mode: ES| Positive

=== FAC DIVISION @ CSIR-ICT ===

:Shahnaz
- AK-BR-369
+ DALCMSAData\ ES--APCE Mass\2024\Septermber-2024110-05-2024) AK-BR-368.lcd

50000
O
40000 b
]
30000+ =
=, .
20000+
E 2 o "0 Br
10000+ z l
5 Fi = g L = w
- x oo l E o o z
I|||.| - a . A I._.Il_h 4|| J. " -~k gl ? § v lu‘ = ) =] ? = <
100 200 300 400 500 60D 700 800 900 1000 1100 1200 1300 1400
miz
Mode: ESI Negative
20000+
-3
10000 e,
o
o “
2
2
T P - T
= 5 8 g7 g i A 5 § % § B & B
b 1 I 75 S " b iodos AR A T — :I e =y =
100 200 300 400 500 800 700 800 ‘200 1000 1100 1200 1300 1400
miz

Mass spectrum of compound 3p
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10-Sep-202410-Sep-2024

10SEP2024_AK_Br_369 101 (0.438) AM2 (Ar, 12000.0.0.00,0.00); Cm (99:118-{122133#37:50)) 1: TOF MS ES+
3691769 1.03e6
100+
O
T
A
o O Br
3701432
ks
2
329.1342
333.0257
335 p12g | 371.0087
v
T _ 2834356 4483679 427 3068
1450584 1a.1453  26B1134 | . 5084585 559.2669 5206580
L y foer F T T + T et u 4 T T y st mi
T 18 170 180 210 230" 250 210 0 310 340 350 370 380 410 430 450 470 480 10 Sho S50 S0 S0 620
Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 10.0 PPM / DBE: min = -1.5 max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT =3
Monolsotoplc Mass, Even Electron lons.
21 formula(e ) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:
C:0-20 H:0-20 0O:0-6 Cl:0-2
10-52p-200410-52p-2024
10SEP2024_AK_24_350 101 (0.437) AM2 (Ar,12000.0,0.00,0.00) Gm (39:119-(122:133+37:50)) 1: TOF MS ES+
1.03e+006
389.1769
00 3200560 AT Bs7.4a00  BR2678  gng oqpy 1056.3055
100 200 | 300 400 500 800 700 | 800 | 800 | 1000 | 100 | 1200 | 1300 | 400 | 1500
Mindmom: -1,8
Maximom: 5.0 10.0 50.0
Mass Cale. Mass mba PEM CEE i=FIT Horm Conf (%) Formula

369.1769 389.1775 =0.6 =1.7 13.5 385.3 n/a n/a

Cl8 H10 04 Br

HRMS spectrum of 3p

55



a4

3 _oe

9T

b9 —

veL
mN.h/
az-

J o0'€

< E00T

=10’
oL
L ) =001
8v'L I
6L O
6L — - =007

4.5

f1 (ppm)

T
5.5

9.5

T
10.0

"H-NMR spectrum of compound 3r

PEDE~_
[

B8 Z0T—

LR~
0T ST T~
EF9IT—

S ELT-T
B LT~
08 BzT—"
9E'EET

(1] Vmﬁw
58 5ET-"
BYBET~

LE£18T—

0rest
ﬁw.hmﬁw
[AN:8

66291~

|

190 180 170 160 150 140 130 120 110 100

200

f1 (ppm)

BC-NMR spectrum of compound 3r

56



=== FAC DIVISION @ CSIR-IICT ===

Sample Name: :Shahnaz
Sample 1D : AK-ME-318
Original Data File : D:\LCMS\Data\ESI-APCI Mass\2024\May-2024115-05-2024\AK-ME-318.Icd

Mode: ESI Positive

200000
- (0]
2
™ H3C N
100000
. oo CHs
v -4 b
g -z z o 2 e S
E & = d @ - B 5 w &
1 = '.“\fhll\ ol s LT " =z fe L 2= E
100 200 300 400 500 600 700 800 900
miz
Mode: ESI Negative
8000004
700000
2
6000003 B
500000
400000-
300000
200000
100000 - it
Tz 5 = 8 8 5 E g2 B = 3 g/ 3 o
Lol d5h. S50 B 5, f Bl B 58 - T - TR
100 200 300 400 500 600 700 800 900
miz

Mass spectrum of compound 3r




10-Sep-202410-Sep-2024

10SEP2024_AK_ME_318 134 (0.555) Cm (134:135) 1: TOF MS ES+
100+ 319.0071 42008
0
Q]
H3C NS
o o CHs
5
320.0935
] 1 e i

e

AL A A S VAt LA A L At s i s Sl M Ciad uaaes LARALAAN i
120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 480 480 500 520

Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 100.0 PFPM / DBE: min = -1.5, max = 50.0
Element prediction: Off
Monoisotopic Mass, Even Electron lons
6 formula(e) evalualed with 1 resulls within limits (up to 50 closest resulis for each mass)
Elements Used:
C:0-20 H:0-15 0:0-6
10-Sep-202410-Sep-2024
10SEP2024_AK_ME_318 134 (0.555) Cm (134:135) 1: TOF MS ES+
4.20e+006
319.0971
e | |
et T AIEARERRERLE: RAREST  RARAZEARES [ T RARANRAREIRARES EERRs RS | URARAZRaZRs nnznsanes 1\ FS
100 200 300 400 500 600 700 800 800 1000 1100 1200 1300 1400 1500
Minimum: b TE
Maximum: 5.0 100. 50.0
Mass Calc. Mass mDa PPM CBE Formula
319.0971  319.0970 0.1 0.3 13.5 €20 H15 o4

HRMS spectrum of compound 3r
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Sample Information
Sample ID : BCR-F-322

Line#:| R Time:0600(Scan#:37)
MasiPeaks:523

Speetrum Mode:Single 0.600(37) Base Peak:377(1 18364)
BG Mode:Peak Start 1.333(81) Segment | - Event 1

Biotransformation Lab

MS Spoctrum
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Mass spectrum of compound 3s

EAEXPLORIS DATA...\14-10-2022\BCR-27

10/14/22 11:59:03

11801566326

Thermo Scientific Orbitrap Exploris 120
Analysed by G SAIKRISHNA

CSIR-INDIAN INSTITUTE OF CHEMICAL TECHNOLOGY
DEPARTMENT OF ANALYTICAL & STRUCTURAL CHEMISTRY

BCR-27 #3-19 RT: 0.01-0.10 AV: 9 SB: 73 0.32-1.13 NL: 2.30E8
T: FTMS + p ESI Full ms [50.0000-1800.0000]

Relative Abundance

1005

-~ =~ O o W w

11 ?P’I \IEj"III#II ﬁug\umﬁ\ﬁuﬁ%. ﬁ“lll?lllﬁhull?lul
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=
o

[4,]
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214.07890
| [

323.08786 o)
CiwHiz F O4=323.08728

-1.12840 ppm
PE o)

HsC x
‘ o)
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391.02497

272.46231
PO BTRES, Ly || T o . K
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0 !

180 230
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Biotransformation Lab O

Sample Information H3C A
Sample 1D : BCR-CL-338
MS Spectrum
Line#:] R Time:0.667(Scané:41) L
MassPeaks'573 (@) @]
Spectrum Mode:Single 0.667(41) Base Peak:393(95060)
BG Mode:Peak Start | 467(89) Segment | - Evens |
3
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30000
20000
100004
o Z
1 8 8 3 T8k T.
L R PR 0 o 11
200 250 300

Mass spectrum of compound 3t
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10-Sep-202410-Sep-2024
10SEP2024_AK_d4_CH3_338 62 (0.278) AM2 (Ar,12000.0,0.00,0.00); Gm (54:62-(113:125+38:45))
339.0414

100

1: TOF MS ESs
1.63e5 O

O
H3C A
O
=
341.0307
3850491
387.0493
105.0604 R 4000810
154.9971 | 7.02% 2480860 3110481 - L ;o aarson S19.1227 593 1599610 132‘(623.0395
IEI5 1%0 1%5 ZII)O 22‘5 2.;'0 2;5 360 3:75 35‘:0 37‘5 41.’IJO 4&5 45‘:0 47'5 560 555 5%0 5‘75 EEID Giﬁ Séﬂ
Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 100.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used fori-FIT =3
Maonoisotopic Mass, Even Electron lons
9 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:
C:0-20 H:0-14 0O:0-6 Cl:0-1
10-Sep-202410-Sep-2024
10SEP2024_AK_4_CH3_338 62 (0.278) AM2 (Ar,12000.0,0.00,0.00); Cm (54:62-{113:125+38:45)) 1: TOF MS ES+
1.638+005

1 154.9971 207.0296 anagy 04 409.0310

0 3 185.0604 207 L 385.0401 770" 441.3011 5191327 5931599, 610.1824623.0395

T T LR | T T T T T [TiTrT T T T T
125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500

Minimum;

Maginum: 5.0 100.0 50.0

Mass Calec. Mass mDa PPM DBE 1=FIT Nerm Conf (%) Formula
33%.0414 33%.0424 -1.0 -2.9 13.5 235.1 n/a n/a C19% H12 04

525 550 575 600 625 650

c1

Cl

HRMS spectrum of compound 3t
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Sample Information
Sample ID : BCR-4CH3-338

Line#:1 R.Time:0.667(Scan#:41)
MassPeaks:477

Spectrum Mode:Single 0.667(41) Basc Peak:393(105127)
BG Mode: Averaged 0.300-1.700¢19-103) Segment | - Event |

Biotransformation Lab

MS Spectrum
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10-Sep-202410-Sep-2024
10SEP2024_AK_CL 338 73 (0.317) Cm (72:80-(93:98+47:54))

1: TOF MS ES+
2 36eb

G 319.0971

=

339.0432
- 265.0845 3410393
263.0693] 303.0867
501.0998
0 ) I I L' f L L |L e
T LIRS W ot el s et A et Y T
120 140 150 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540
Elemental Composition Report Page 1
Single Mass Analysis
Tolerance =5.0 PPM / DBE: min =-1.5, max = 50.0
Element prediction: Off
Monoisotopic Mass, Even Electron lons
14 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:
C:0-20 H:0-20 0:06 Cl:0-1
10-Sep-202410-Sep-2024
10SEP2024_AK_CL_338 73 (0.317) Gm (72:80-(93:98+47 54)) 1: TOF MS ES+
2.368+006
319.0871
1 265.0845
501.0998
q?r.ll TITTITTITITROT L Jd RSN ARAS Lkl Wil RARAS Lk ks T T T AR MAAAS TrrTTIT Mz
100 200 300 400 500 €00 700 800 900 1000 1100 1200 1300 1400 1500

Minimum: Gyl A
Maximum: 5.0 5.0 50.0
Mass Calc. Mass mDa PPM DBE Formula
339.0432 339.0424 0.8 2.4 13.5 C19 H1Z o4 Cl

HRMS spectrum of compound 3u
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=== FAC DIVISION @ CSIR-IICT ===

Sample Name  Shahnaz
Sample 1D : AK-BUT-380
Original Data File : DAL

1 M \AK-GUT-380.0cd

Mode: ES| Positive

70000+

60000

-
g
500004 =
400004
Cl N
200004 4
i 8 & (6] (e} CH3
= o z
! \ 3 ST L l g I - sie ‘& & 28 g g
- 2 LML L, a——— e e e S ey =
100 200 300 400 500 600 700 800 200 1000 1100 1200 1300 1400
miz
Mode: ESI Negative
200000+
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100000+
= = £ 2 z a2 = = e e = o o ] %
I = k] = g L 2 i) = > E = o = =
T T T T T T T T T T T y T v
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miz
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Biotransformation Lab (@)

Sample Information Cl NS | OCH3
Sample ID : BCR-OCH3-354

MS trum
Line#:1 R Timed) 767(Scan® 4T) i
MassPeaks 423

Spectrum Mode:Single 0.767(47) Base Peak:-361(2 14248)
BG Mode:Peak Start 1 933(117) Scgment | - Event 1
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10-Sep-202410-Sep-2024

10SEP2024_AK_OCH3_354 84 (0.412) AM2 [Ar,12000.0,0.00,0.00); Cm (91:104-{127:135+22:45)) 1: TOF MS ES+
1004 355.0065 227e6
Cl N
-
357.0345
358 0389 4361780
201.0560 4441030
917.1574 392.9956 409 0474
o 154.8026 | 2101042 3050823 ') TR ) [ o0 5320432577294 gonsar e

120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 5.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

9 formula(e) evaluated with 1 results within limits (up to 50 closest resulis for each mass)
Elements Used:

C:0-20 H:0-12 0:0-6 CLO-1

10-Sep-202410-Sep-2024

10SEP2024_AK_OCH3_354 94 (0.412) AM2 (Ar,12000.0,0.00,0.00); Cm (91:104-(127:136+22:45)) 1: TOF MS ES+
2.27e+006

1 50965 409.0474

154.9928 201.0560 271.0554.305.0823317.1574 = 436.1780 470.2030 532.0432 500.541;“,2

125 150 175 200 226 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600

Minimum: -1.5
Maximum: 5.0 5.0 50.0
Mass Calc. Mass mbDa PPM DBE i-FIT Norm Conf (%) Formula
355.0365 355.0373 -0.8 -2:.3 13.5 353.6 n/a n/a C19 H12 05 Cl

OCHs

HRMS spectrum of compound 3w
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=== FAC DIVISION @ CSIR-IICT ===

Sample Name * K Sravani
Sample I0 *AK-OCH3-384
Original Data File S DAL | M 2024 OCH3-384 Jcd

Mode: ESI Positive

] ¥
30000+
20000+ E
10000+ - Fed
= =+
F = = 2
] S 5o T k H] o = g g @ =
. 2 Ll : o | X Iiuu J L lll.u:llllh Al IE s % "" e i ; E: I!
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miz

Mass spectrum of compound 3y




10-Sop-202410-Sop-2024
10SEP2024_AK_34_OCH3_364 88 (0.371) AM2 (Ar,12000.0,0.00,0.00); G (88:102-(113; 123+42:48))
100+ 385.0461

#
337.0442
2310656
sepazos [228-0%83
232 0694
4230030
2230208 |/ pssqgan 3050822 g4p0311 - [ e 503.1288 551 5140, 562.0479
200 220 240 260 280 300 | 320 | 340 | 860 380 400 | 420 | 440 | 450

Elemental Composition Report

Single Mass Analysis

Tolerance = 5.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used fori-FIT =3

Monoisotopic Mass, Even Electron lons

21 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:0-20 H:0-15 ©:06 P:0-1 CL0-1

10-S6p-202410-Sep-2024

10SEP2024_AK_34_OCH3_384 88 (0.371) AM2 (Ar,12000.0,0.00,0.00); Cm (88:102-(113:123+42:48))

385.0461

1 2310656 2991040 g0e naon 386.1708 I 423.0030 4393827
Gt bl i il i i, e Gt i e el ol i A et bt e L
200 220 240 260 2380 300 320 340 360 380 400 420 440 460 480
Minimum: -1.5
Maximum: 5.0 5.0 50.0
Mass Calc. Mass mDa FPM DBE i-FIT HNorm  Conf (%) Formula
385.0481 385.0479 b T -4.7 135 525.4 n/a n/a C20 H14 08 CL

503.1288 551.5]40,;62.04?ﬁ 61 0,1%?1
580

HRMS spectrum of compound 3y
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Biotransformation Lab

Sample Information
Sample ID : BCROCH3-384

MS Spectrum
Linc#:] R Time:0.667(Scan#:41)
MassPeaks:436

Spectrum Mode: Single 0.667(41) Base Peak-439(116335)
B Mode:Peak Start |36 7(53) Segment | - Event |

1100004

60000

30000

40000+

30000

20000

10000~

239

Mass spectrum of compound 3z
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10-Sep-202410-Sep-2024
10SEP2024_AK_24_DI_OCH3_384 74 (0.327) AMZ (Ar,12000.0,0.00,0.00); Cm (74:102-(119:130+16 37)) 1: TOF MS ES+
385.0452 3.55e7

1004

LS|
367.0445
338 0483
4230034
1650554 231.0852
| 1510767 | 2110147 2432917 311.1682  357.0553 | | 2951018 5054380 50 575p B285583 e seni EMZDZ:;

125 150 175 200 225 250 275 000 025 350 375 400 425 450 475 500 525 S50 575 600 625 650 €75 700

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 5.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Odd and Even Electron lons

11 formulaie) evaluaied with 1 resulis within limits (up to 50 closest results for each mass)
Elements Used:

C:0-20 H:0-14 0:06 Cl:0-1

10-Sep 202410 Sep 2024
10SEP2024_AK_24_DI_OCH3_384 74 (0.321) AM2 (Ar,12000.0,0.00,0.00); O (74:102-(119:130+15:37)) 1: TOF MS ES+
3554007
1 3111682 357.0553 00462 628.5583 684.2078
151.0767465.0554 _ 231.0862 : : 20,2750 656.5001 584

125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600 625 650 675 70O

Minimum: -1.5

Maximum: 5.0 5.0 50.0

Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
385.0462  385.0479 -1.7 -4.4 13,5 533.1 n/a r/a C20 H14 06 C1

HRMS spectrum of compound 3z
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0 O\/CH3
ShahnazAK-272M.W:- CENTRE FOR SEMIOCHEMICALS [ 05-Dec-2024
05122024-31 20 (0.370) Sb (10,80.00 ); Sm (SG. 10x0.50); Cm (11 27) Scan ES+
100 2%/5 CH31 24e6
i o 0
| 273
$,
4]4
130
149 17 253
178 229 ot 567
197 239 o
| 1551 206 ﬂ H l
0 10T o A PO L) (Y T ; ‘ 2 | : s
150 200 250 300 350 400 450 500 550 600 650 700
Mass spectrum of compound
4a
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09-Dec-202409-Dec-2024

09DEC2051_AK_CH3_272_180 (0.342) AM2 (Ar,12000.0,0.00,0.00); G {80:85) 1: TOF MS ES+
100 273.08:8 1.02e5

&

113.9845
68.0925
ey 2450557
128.8534 149.0272 274.0007
§7.0411 281.0859
1531321 207.0427 o3 757 ai77s 2599748 5gy 3907 410.2919430.0035 ey 4aag ——
0-- — miz

B0 BD 100 120 140 160 180 200 220 240 260 260 300 320 340 360 380 400 420 440 460 480 500

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 100.0 PPM / DBE: min =-1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 4

Monoisotopic Mass, Even Electron lons
9 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)

Elements Used:
C:0-15 H:0-13 0:0-5
09-Doc-20240-Dec-2024
DSDEC2051_AK_OET_272 92 (0.405) AM2 (Ar,12000.0,0.00,0.00); C (82100} 1: TOF MS ES»
5.160+006
1 272.0684
% 840694 1200352 1910774 2840857 | 3620049 374 0922 44p3oe4 4701056 5208321 575555
T T T T T T T T T T LAARAE RARAS | T T T T TrrrrrTT Mz
7% 100 126 180 175 200 26 250 275 300 325 350 375 400 425 450 475 S00 526 S50 575 600
Minimum: -1.5
Maximum: 5.0 100.0 S0.0
Mass Calec. Mass mbDa PPRM DBE i-FIT Norm Conf (%) Formula
273.0547 273.0852 -39 -5.4 12, 272.6 nfa  n/a c15 H13 05

HRMS spectrum of compound 4a
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ShahnazAK-258200-500-1M.W: - CENTRE FOR SEMIOCHEMICALS O
12122024-01 15 (0 277) Sb (10.80.00 ); Sm (SG, 10x0.50): Cm (13:29) |

“CHj 12-Dec-2024

Scan ES+
100, % N 3.02e6
CH,
178
?-QA
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145161 188ppa 313 611
bl T LA L o [
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Mass spectrum of compound 4b
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Agilent

Spectrum Plot Report

Name Rack Pos. Instrument LeMs Operator

Inj. Vol. (ul) 3 Plate Pos 1RM Status Suceess

Data Fle Ak-258.0 Method (Acq) (GENERAL POS.m Comment Acq. Time (Local) EJIIHIDME:E!IZPM
UTC+05:30)

x10* [+EST Scan (1t 0.093-0.109 min 2 scans) Frag=B0.0V Ak-258.0 Subtract (3)

g 313.0686

£ 2810421

055 2910860

031 2742736 3383413

23727
3491835
. Wil Ll 1 1
205 210 215 220 25 230 235 240 M5 250 255 260 265 270 275 200 265 290 295 300 305 310 315 320 325 330 WS M0 M5 350 355 360
Counts vs. Mass-to-Charge (m/z)

0151
0.1 L e 322.1432 330.3358
296.2439 H
0057 gell |

Page Tof 1 Cenerated ot 10:07 A on T/T3/200%

Bl 9% GR &k &
Se V9IDSowce V0 Fermets V9 Speces V8 mz Wpscon ' V0 O pom) V-R5core (MG T9 Nass (MFG) ¥4 086 V4
vio s CL4MIDOS (et 20600 S35 083 05 2050 10

HRMS spectrum of compound 4b
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ShahnazAK-97-337M.W:-

02122024-12 10 (0.185) Sb (10,80.00 ); Sm (SG, 10x0.50): Cm (8:27)
102

CENTRE FOR SEMIOCHEMICALS

1004
291
|
359
74
D\‘L
59
337
695
43
86
| 130 183 o
(REEN B RTINS . v 1) L‘ —— R e Mz
50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950

Mass spectrum of compound 4¢
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09-Dec-202409-Dec-2024

100

%

09DEC2051_AK_OET_336_1 68 (0.299) AM2 (Ar,12000.0,0.00,0.00); Cm {68:72] 1: TOF MS ES+
2920797 5.44¢5

HO O—\
o | CHj;

A

2010738

360.1090
293.0852
359.1060
caggey 1138641 201.0648 361.1171
97.0385 149.0271 s 234.0925355 DE81 438.4025  46T.4363 —— 6102244
P e i e B
75 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600

Elemental Composition Report Page 1
Single Mass Analysis

Tolerance = 100.0 PPM DBE: min = -1.5, max = 50.0

Element prediction: Off
Number of isotope peaks used for i-FIT =3

Monoisotopic Mass, Even Electron lens

9 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:
C:0-20 H:0-18 ©0:0-5 Na: 0-1
09-Dec-202409-Dsc-2024

09DEC2051_AK_OET_336 92 (0.405) AM2 (Ar, 12000.0,0.00,0.00); Cm (92:100) 1: TOF MS ES+
5.162+006
1 264.0731 262.0854 467.4096 551.5151
‘3%3 82.0482 121.0241 190.0738 % 360.0909 376.0671 439.;&%5 S 2 577.5322 inie
RAREN! T T T T T T T T T T T T IRARRNAS
75 100 125 180 175 200 225 250 27§ 300 325 350 375 400 425 450 476 500 526 550 675 600
Minimum: -L.5
Maximum: 5.0 100.0 0.0
Mass Cale. Mass mbDa rEM DRE {~FIT Norm Conf (%) Formula
359.0857 359.0893 -3.8 -10.6 12.5 308.2 n/a n/a CZ0 H1& 03 Na

HRMS spectrum of compound 4c¢
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Biotransformation Lab

Sample Information
Sample ID : BCR-322

MS Spectrum
Line#1 R Tune:0.849(Scan#.52)
MassPeaks 625

Spectrum Mode:Single 0.849(52) Base Peak:348(140029)

BG Mode Peak Start 2 249(136) Segment 1 - Event 2
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09-Dec-202409-Dec-2024

09DEC2051_AK_DMS_354_1 117 (0.454) AM2 (Ar,12000.0,0.00,0.00); Cm (116:126-(12B:136+30:44))
¥ 3

100

97.0070 251.0822,00 (769

364,1040

1310.0864

3551056 [366.1224

1: TOF MS ES+
14765

HO O-CH,
]
NN

0 OH
O-~ch,

1246744 1637784 1910870 1 4294881 469.1032.484.3751 __539.8651 5848112
ah1551‘301‘551&02mﬁnz§52mm§ﬁums&omuuéﬁ4&asﬁsmiﬁss&ns&s
Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 5.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off
Number of isolope peaks used fori-FIT =3
Monoisotopic Mass, Even Electron lons
9 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elementis Used:
C:0-20 H:0-19 O:0-8
09DEC2051_AK_DMS_354_1 117 (0.494) AM2 (Ar,12000.0,0.00,0.00); Cm (116:126-(128:136+30:44)) 1: TOF MS ES+
2.27e+006
1 3551056 4090474
1549628 201.0560 3050823317 1574 L . 436.1780 470.2030 532.0432 B00.5413
T m

125 150 175 200 225 250 275 300 325

Minimum: -1.5
Maximum: 5.0 5.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT
355.1056 355.1062 -0.8 =2.3 6.5 354.5

T T T T
350 375 400 425

Norm Conf (%) Formula

nfa nfa

T
450

T T T T T T
475 500 525 550 575 60O

C20 H19 06

HRMS spectrum of compound 4d
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X-ray Crystallography

X-ray Crystallography.

X-ray data for the compound was collected at room temperature on a Bruker D8 QUEST
instrument with an IpS Mo microsource (A = 0.7107 A) and a PHOTON-III detector. The raw
data frames were reduced and corrected for absorption effects using the Bruker Apex 3 software
suite programs [1]. The structure was solved using intrinsic phasing method [2] and further
refined with the SHELXL [2] program and expanded using Fourier techniques. Anisotropic
displacement parameters were included for all non-hydrogen atoms. All C bound H atoms were
positioned geometrically and treated as riding on their parent C atoms [C-H = 0.93-0.97 A, and
Uiso(H) = 1.5Ueq(C) for methyl H or 1.2Ueq(C) for other H atoms].

Crystal structure determination of compound 3e

Crystal Data for CoH,04 (M =304.29 g/mol): monoclinic, space group P2;/n (no.
14),a=  6.475003) A, b= 8.0563(4) A, c= 27377114 A, p=  92317(3)°, V=
1426.95(12) A3, Z= 4, T= 294.15 K, p(MoKa) = 0.100 mm'!, Dcalc = 1.416 g/cm?, 15912
reflections measured (5.272° < 20 < 56.556°), 3541 unique (Riy = 0.0300, Rgigma = 0.0307)
which were used in all calculations. The final R, was 0.0455 (I > 20(I)) and wR, was 0.1266
(all data). CCDC 2371440 deposition number contains the supplementary crystallographic
data  for this paper which can be obtained free of charge at

https://www.ccdc.cam.ac.uk/structures/

1. Bruker (2016). APEX3, SAINT and SADABS. Bruker AXS, Inc., Madison, Wisconsin,
USA.
2. Sheldrick G. M. (2015).ActaCrystallogr C71: 3-8.
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Figure

ORTEP diagram of compound 3e compound with the atom-numbering. Displacement
ellipsoids are drawn at the 30% probability level and H atoms are shown as small spheres of

arbitrary radius.
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