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1. Spectral data

1.1. 6-Alkoxy- and 7-alkoxy-4-methylcoumarins (3 and 4)

(O O]
From 2a (0.02 mol, 3.52 g), methyl iodide (0.024 mol, 1.93 mL). Yield: 3.47 g (85%) of 3a as
pale-yellow crystals. M.p.: 165-167 °C (from 96% ethanol), ref.:!'1 163—167 °C (from 96%
ethanol). IR (KBr), v (cm™!) 1714 (vc=o lactone), 1570, 1486 (vc=c arene), 1168 &1069 (vcoc
lactone); 'H NMR (DMF-dp), & (ppm): 7.98 (s, 1H, H-5), 7.87—7.85 (m, 2H, H-7 & H-8), 6.88
(s, 1H, H-3), 2.84 (s, 3H, 6-OCH3), 2.74 (s, 3H, 4-CH3); '3C NMR (126 MHz, DMF-ds), &
(ppm): '*C NMR (125 MHz, DMSO-dp), 8 (ppm): 160.5 (C=0 lactone), 153.6 (C-6), 151.4 (C-
8a), 147.4 (C-4), 126.8 (C-5), 121.2 (C-7), 118.9 (C-8), 118.4 (C-4a), 115.9 (C-3), 67.8 (6-
OCH3), 18.9 (4-CHs3); ESI-MS: C11H1003, calc. for M+H=191.07 Da, M+Na=213.05 Da,
found: m/z 191.13 ((IM+H]"), 213.15 ([M+Na]"); ES/HRMS: calcd. for M+H = 191.0708 Da,

found: m/z 191.0713 ([M+H]", 100%); Elemental anal. for C;1H;003, caled.: C, 69.46; H,
5.30%; found: C, 69.57; H, 5.41%.

4-Methyl-6-methoxycoumarin (3a)

4-Methyl-6-ethoxycoumarin (3b)

oL

O~ >0

From 2a (0.02 mol, 3.52 g), ethyl iodide (0.024 mol, 1.93 mL). Yield: 3.47 g (85%) of 3b as
pale-yellow crystals. M.p.: 116-117.5 °C (from 96% ethanol), ref.:*) 161-162 °C (from 96%
ethanol). IR (KBr), v (cm™!) 1715 (vc=o lactone), 1572, 1485 (vc=c arene), 1165 &1067 (vcoc
lactone); '"H NMR (500 MHz, DMSO-ds, ppm), & (ppm): 7.27 (d, J = 9.0 Hz, 1H, H-8), 7.16
(dd, J=9.0,2.5 Hz, IH, H-7), 7.11 (d, J= 2.5 Hz, 1H, H-5), 6.34 (s, 1H, H-3),4.07 (q, /= 7.0
Hz, 2H, 6-OCH2CH3), 2.39 (s, 3H, 4-CH3), 1.35 (t, J = 7.0 Hz, 3H, 6-OCH>CH3); *C NMR
(125 MHz, DMSO-ds), 6 (ppm): 160.3 (C=0 lactone), 155.3 (C-6), 153.4 (C-8a), 147.6 (C-4),
120.5 (C-5), 119.7 (C-7), 117.8 (C-8), 115.1 (C-4a), 109.2 (C-3), 64.2 (6-OCH2CH3), 18.6 (4-
CH3), 15.0 (6-OCH>CH3); ESI-MS: C12H1203, calc. for M =204.1 Da, found: m/z 204.2 ((M]");

S4



ESI/HRMS: calcd. for M+H = 205.0865 Da, found: m/z 205.0873 ([IM+H]", 100%); Elemental
anal. for C12H1203, caled.: C, 70.58; H, 5.92%; found: C, 70.33; H, 5.81%.

4-Methyl-6-propoxycoumarin (3c)

Sleet

O~ ~0

From 2a (0.02 mol, 3.52 g), propyl iodide (0.022, 2.4 mL). Yield: 3.27 g (75%) of 3¢ as pale-
yellow crystals. M.p.: 119-121.5 °C (from 96% ethanol). IR (KBr), v (cm): 1713 (vc-o
lactone), 1576, 1497 (vc=c arene), 1173 &1029 (vcoc lactone); '"H NMR (500 MHz, CDCls,
ppm), 6 (ppm): 7.32 (d, J = 8.5 Hz, 1H, H-8), 7.22-7.18 (m, 2H, H-5 & H-7), 6.38 (s, 1H, H-
3),4.02 (t,J=7.0 Hz, 2H, 6-OCH2CH2CH3), 2.43 (s, 3H, 4-CH3), 1.76 (sextet, J= 7.0 Hz, 2H,
6-OCH,CH2CH3), 1.35 (t, J = 7.0 Hz, 3H, 6-OCH,CH>CH3); '*C NMR (125 MHz, DMSO-
ds), 6 (ppm): 160.4 (C=0 lactone), 155.5 (C-6), 153.5 (C-8a), 147.6 (C-4), 120.6 (C-5), 119.9
(C-7), 117.9 (C-8), 115.1 (C-4a), 109.4 (C-3), 70.2 (6-OCH2CH2CH3), 22.5 (4-CH3), 18.6 (6-
OCH2CH2CH3), 10.9 (6-OCH2CH2CH3); ESI-MS: Ci3H1403, caled. for M+H = 219.10 Da,
M+Na = 241.08 Da, found: m/z 219.16 ([M+H]"), 241.09 ([M+Na]"); ESI-HRMS: calcd. for

M+H = 219.1021 Da, found: m/z 219.1028 ([M+H]*, 100%); Elemental anal. for Ci3H;403,
calcd.: C, 71.54; H, 6.47%; found: C, 71.21; H, 6.62%.

4-Methyl-6-isopropoxycoumarin (3d)

Me
T

O~ >0
From 2a (0.02 mol, 3.52 g), isopropyl iodide (0.022, 2.4 mL). Yield: 2.62 g (60%) of 3d as
pale-yellow crystals. M.p.: 120—122 °C (from 96% ethanol). IR (KBr), v (cm™!): 1709 (vc-o
lactone), 1573, 1490 (vc=c arene), 1170 & 1020 (vcoc lactone); 'H NMR (500 MHz, DMSO-ds,
ppm), 6 (ppm): 7.68 (d, J= 3.0 Hz, 1H, H-5), 6.93-6.88 (m, 2H, H-7 & H-8), 6.48 (s, 1H, H-
3), 4.18 [septet, J = 6.5 Hz, 1H, 6-OCH (CHs).], 1.02-0.98 [m, 6H, 6-OCH(CH3)2]; *C NMR
(125 MHz, DMSO-ds), 6 (ppm): 162.2 (C=0 lactone), 160.6 (C-6), 155.2 (C-4), 153.8 (C-8a),
126.8 (C-4a), 113.4 (C-8), 112.8 (C-7), 111.5 (C-3), 101.5 (C-5), 68.2 [6-OCH(CH3)2], 22.3
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[6-OCH (CH3)z]; ESI-MS: Ci13H1403, calcd. for M+H =219.10 Da, M+Na = 241.08 Da, found:
m/z 219.15 ((M+H]"), 241.15 ([M+Na]"); Elemental anal. for C13H;403, caled.: C, 71.54; H,
6.47%; found: C, 71.32; H, 6.24%.

4-Methyl-6-butoxycoumarin (3e)

MGt

O~ ~0

From 2a (0.02 mol, 3.52 g), butyl bromide (0.022 mol, 2.58 mL), and KI (0.001 mol, 0.17 g).
Yield: 4.65 g (85%) of 3e as white crystals. M.p.: 107—109 °C (from 96% ethanol). IR (KBr),
v (em™): 1721 (vc-o lactone), 1569, 1428 (vc-c arene), 1242 &1166 (vcoc lactone); 'H NMR
(500 MHz, DMSO-ds), 6 (ppm): 7.28 (d, J = 9.0 Hz, 1H, H-7), 7.18 (dd, J = 9.0, 3.0 Hz, 1H,
H-8), 7.15 (d, /= 2.3 Hz, 1H, H-3), 6.35 (d, J= 1.0 Hz, 1H, H-5), 4.01 (t, J = 6.5 Hz, 2H, 6-
OCH;CH>CH2CH3), 2.40 (d, J = 2.0 Hz, 3H, 4-CHz3), 1.70 (quintet, J = 6.5 Hz, 2H, 6-
OCH>CH>CH>CH3), 1.44 (sextet, J = 7.0 Hz, 2H, 6-OCH>CH,CH>CH3), 0.93 (t, J = 7.0 Hz,
3H, 6-OCH,CH,CH>CH3); *C NMR (125 MHz, DMSO-ds), & (ppm): 159.8 (C=0 lactone),
155.0 (C-6), 152.9 (C-8a), 147.0 (C-4), 120.0 (C-5), 119.3 (C-7), 117.3 (C-8), 114.6 (C-4a),
108.7 (C-3), 67.8 (6-OCH2CH,CH2CH3), 30.7 (4-CH3), 18.7 (6-OCH,CH2CH>CH3), 18.1 (6-
OCH>CH>CH:2CH3), 13.6 (6-OCH>CH,CH>CH3); ESI-MS: Ci4H1603, calcd. for (M+2H) =
234.2 Da, found: m/z 234.1 ([M+2H]"); ESI-HRMS: calcd. for M+H = 233.1178 Da, found:
233.1184 ([M+H]", 100%); Elemental anal. for Ci4H603, caled.: C, 72.39; H, 6.94%; found:
C,72.17; H, 6.71%.

4-Methyl-6-isobutoxycoumarin (3f)

Saeel
@) (@]
From 2a (0.02 mol, 3.52 g), isobutyl bromide (0.022 mol, 2.59 mL), and KI (0.1 mmol, 0.17
g). Yield: 3.49 g (75%) of 3f as white crystals. M.p.: 103—105 °C (from 96% ethanol). IR
(KBr), v (ecm™!): 1718 (vc=o lactone), 1520, 1500, 1480 (vc-c arene), 1248 & 1167 (vcoc
lactone); 'H NMR (500 MHz, DMSO-dp), § (ppm): 7.60 (d, J = 8.75 Hz, 1H, H-7), 6.92—6.87

(m, 2H, H-5 & H-8), 6.16 (s, 1H, H-3), 4.04 [d, J = 5.0 Hz, 2H, 6-OCH,CH (CH3):], 2.36 (s,
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3H, 4-CHz3), 1.73-1.67 [m, 1H, 6-OCH,CH (CHz3).], 0.98 [d, J = 7.0 Hz, 6H, 6-OCH,CH
(CH3)2]; *C NMR (125 MHz, DMSO-ds), 8 (ppm): 162.2 (C=0 lactone), 160.6 (C-6), 155.2
(C-4), 153.8 (C-8a), 126.8 (C-4a), 113.4 (C-8), 112.8 (C-7), 111.5 (C-3), 101.5 (C-5), 68.4 [6-
OCH2CH (CHzs):], 31.0 [6-OCH2CH (CHs3):], 19.1 [6-OCH2CH (CH3)2], 18.5 (4-CH3), 14.1
[6-OCH2CH (CH3)2]; ESI-MS: C14H1603, calcd. for M+H = 233.12 Da, M+Na = 255.10 Da,
found: m/z 233.19 ([M+H]"), 255.08 ([M+Na]"); ESI-HRMS: calcd. for M+H = 233.1178 Da,
found: 233.1185 ([M+H]", 100%); Elemental anal. for C14H;60s3, calcd.: C, 72.39; H, 6.94%;
found: C, 72.57; H, 6.61%.

4-Methyl-6-pentoxycoumarin (3g)

/\/\/Om

(O]

From 2a (0.02 mol, 3.52 g), pentyl bromide (0.022 mol, 3.12 mL), and KI (0.001 mol, 0.17 g).
Yield: 4.88 g (84%) of 3g as white crystals. M.p.: 90—92 °C (from 96% ethanol). IR (KBr), v
(cm™): 1719 (vc-o lactone), 1568, 1492 (vc=c arene), 1248 &1170 (vcoc lactone); 'H NMR
(500 MHz, DMSO-dp), & (ppm): 7.28 (d, J=9.0 Hz, 1H, H-7), 7.18 (dd, J=8.75, 2.3 Hz, 1H,
H-8), 7.15 (d, /= 3.0 Hz, 1H, H-3), 6.45 (d, J= 0.5 Hz, 1H, H-3), 4.00 (t, J = 6.5 Hz, 2H, 6-
OCH:CH>CH>CH2CH3), 2.40 (d, 3H, J = 1.0 Hz, 4-CH3), 1.72 (quintet, J = 6.5 Hz, 2H, 6-
OCH2CH2CH2CH2CH3), 1.37-1.35 (m, 4H, 6-OCH>.CH2CH2CH2CH3), 0.88 (t, J = 7.0 Hz,
3H, 6-OCH,CH,CH,CH,CH3); *C NMR (125 MHz, DMSO-ds), § (ppm): 159.9 (C=0
lactone), 155.0 (C-6), 153.0 (C-8a), 147.1 (C-4), 120.1 (C-5), 119.3 (C-7), 117.4 (C-8), 114.6
(C-4a), 108.8 (C-3), 681 (6-OCH2(CH2);CH3], 283 (4-CHs), 27.7 (6-
OCH2CH2CH2CH2CH3), 21.8 (6-OCH2CH2CH2CH2CH3), 18.1 [6-OCH2CH2CH2CH2CH3),
13.9 (6-OCH2CH2CH>CH>CH3]; ESI-MS: Ci15H1303, calcd. for (M+H) =247.1 Da, found: m/z
247.2 ([M+H]"); ESI-HRMS: caled. for M+H = 247.1334 Da, found: m/z 247.1339 ([M+H]",
100%); Elemental anal. for C1sHi30s3, caled.: C, 73.15; H, 7.37%; found: 73.35; H, 7.12%.

4-Methyl-6-isopentoxycoumarin (3h)

T
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From 2a (0.02 mol, 3.52 g), isopentyl bromide (0.024 mol, 2.88 mL), and KI (0.1 mmol, 0.17
g). Yield: 3.85 g (79%) of 3h as white crystals. M.p.: 99—101 °C (from 96% ethanol). IR (KBr),
v (ecm™): 1708 (vc=o lactone), 1571 (ve=c arene), 1243 & 1169 (vcoc lactone); 'H NMR (500
MHz, DMSO-ds), 6 (ppm): 7.24 (t, J= 6.0 Hz, 1H, H-7), 7.14 (dd, J = 8.75, 3.0 Hz, 1H, H-8),
7.10 (s, 1H, H-3), 6.31 (d, J = 1.0 Hz, 1H, H-5), 4.00 [t, J = 6.5 Hz, 2H, 6-OCH,CH,CH
(CH3)2], 2.37 (s, 3H, 4-CH3), 1.76—1.74 [m, 1H, 6-OCH>,CH>CH (CH3)2], 1.59 [q, J = 13.5,
6.5 Hz, 2H, 6-OCH2CH,CH (CH3).], 0.91 [t, J = 7.0 Hz, 6H, 6-OCH.CH,CH (CH3)2]; *C
NMR (125 MHz, DMSO-ds), & (ppm): 159.8 (C=O0 lactone), 154.9 (C-6), 152.9 (C-4), 147.0
(C-8a), 120.0 (C-4a), 119.3 (C-8), 117.3 (C-7), 114.6 (C-3), 108.8 (C-5), 66.5 [6--OCH2CH,CH
(CH3)2], 37.6 [6-OCH2CH2CH (CH3)2], 24.5 [6-OCH2CH2CH (CH3).], 22.3 [6-OCH>CH,CH
(CH3):2], 18.1 (4-CH3); ESI-MS: Ci5H1303, calcd. for M+H = 247.1 Da, found: m/z 247.3
(IM+H]"); ESI-HRMS: caled. for M+H = 247.1334 Da, found: m/z 247.1341 ((M+H]", 100%);
Elemental anal. for CisHi30s3, calced.: C, 73.15; H, 7.37%; found: 73.42; H, 7.57%.

4-Methyl-6-allyloxycoumarin (3i)

L

O~ >0

From 2a (0.02 mol, 3.52 g), allyl bromide (0.024 mol, 2.1 mL), and KI (0.1 mmol, 0.17 g).
Yield: 3.67 g (85%) of 3i as white crystals. M.p.: 70—73 °C (from 96% ethanol). IR (KBr), v
(em™): 1712 (vc=o lactone), 1570, 1490 (vcc arene), 1245 & 1164 (vcoc lactone); 'H NMR
(500 MHz, DMSO-ds), 6 (ppm): 7.32—-7.24 (m, 1H, H-7), 7.24-7.18 (m, 2H, H-5 & H-8), 6.37
(s, 1H, H-3), 6.09-6.05 (m, 1H, 6-OCH.CH=CH,), 544 (d, J = 14.0 Hz, 1H, 6-
OCH2CH=CH2), 5.29 (d, J = 14.0 Hz, 1H, 6-OCH,CH=CH2), 4.66 (s, 2H, OCH2CH=CHy>),
2.417 (s, 3H, 4-CH3); 3C NMR (125 MHz, DMSO-dp), § (ppm): 160.3 (C=O lactone), 154.9
(C-6), 153.4 (C-4), 147.8 (C-8a), 134.0 (6-OCH,CH=CH>), 120.6 (C-4a), 120.0 (C-8), 118.2
(6-OCH2CH=CH2), 117.9 (C-7), 115.2 (C-3), 109.7 (C-5), 69.4 (6-OCH2CH=CH>), 18.6 (4-
CHs3); ESI-MS: Ci3H1203, calcd. for M+H = 217.09 Da, M+Na = 239.07, found: m/z 217.11
([M+H]"), 239.12 (IM+H]"); ESI-HRMS: calcd. for M+H = 217.0865 Da, found: m/z217.0871

(IM+H]", 100%); Elemental anal. for Ci3H203, caled.: C, 72.21; H, 5.59%; found: C, 72.59;
H, 5.27%.
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4-Methyl-7-methoxycoumarin (4a)

jen
~0 o X0

From 4 (0.02 mol, 3.52 g), methyl iodide (0.024 mol, 1.93 mL). Yield: 3.47 g (85%) of 4a as
pale-yellow crystals. M.p.: 159—162 °C (from 96% ethanol); ref.:*) 158—160 °C. IR (KBr), v
(cm ™) 1720 (vc=o lactone), 1575, 1490 (vc=c arene), 1198 & 1069 (vcoc lactone); 'H NMR
(DMF-dp), & (ppm): 7.98 (s, 1H, H-5), 7.87-7.85 (m, 2H, H-6 & H-8), 6.88 (s, 1H, H-3), 2.84
(s, 3H, 7-OCH3), 2.74 (s, 3H, 4-CH3); '*C NMR (126 MHz, DMF-ds), § (ppm): 1*C NMR (125
MHz, DMSO-dp), 6 (ppm): 162.7 (C=O0 lactone), 160.6 (C-7), 155.4 (C-8a), 153.4 (C-4), 126.8
(C-5),113.2(C-3),112.9 (C-4a), 111.4 (C-6), 105.9 (C-8), 67.8 (7-OCH3), 18.9 (4-CHs); ESI-
MS: C11Hi00s, caled. for [M+H]'=191.07 Da, found: m/z 191.14; Elemental anal. for
C11H1003, calcd.: C, 69.46; H, 5.30%; found: C, 69.21; H, 5.46%.

4-Methyl-7-ethoxycoumarin (4b)

@fi
~0 O]

From 2b (0.02 mol, 3.52 g), ethyl iodide (0.024 mol, 1.93 mL). Yield: 4.09 g (85%) of 4b as
white crystals. M.p.: 115-117°C (from 96% ethanol); ref.:' 113—115 °C,5) ref.[* described
the synthesis method for this compound, but there was not melting point data. IR (KBr), vem
1737 (ve=o lactone), 1540, 1500, 1480 (vc—c arene), 1145 &1069 (vcoc lactone); 'H NMR (500
MHz, DMSO-ds), & (ppm): 7.66 (d, J=9.5 Hz, 1H, H-5), 6.95-6.93 (m, 2H, H-6 & H-8), 6.19
(s, 1H, H-3), 4.13 (q, J = 7.0 Hz, 2H, 7-OCH>CHs), 2.39 (s, 3H, 4-CHs), 1.36 (t, /= 7.0 Hz,
3H, 7-OCH>CH3); '3*C NMR (125 MHz, DMSO-dp), § (ppm): 162.1 (C=0 lactone), 160.6 (C-
6), 155.3 (C-8a), 153.9 (C-4), 126.9 (C-5), 113.5 (C-7), 112.8 (C-8), 111.5 (C-4a), 101.6 (C-
3), 64.4 (7-OCH2CH3), 18.6 (4-CH3), 14.9 (7-OCH2CH3); ESI-MS: C12H1203, calc. for M+H
= 205.09 Da, M+Na = 227.07 Da, found: m/z 205.08 ([M+H]"), 227.15 ([M+Na]");
ESI/HRMS: calcd. for M+H = 205.0865 Da, found: m/z 205.0871 ([M+H]", 100%); Elemental
anal. for C12H1203, caled.: C, 70.58; H, 5.92%; found: C, 70.27; H, 5.79%.
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4-Methyl-7-propoxycoumarin (4c)

jg o

From 2b (0.02 mol, 3.52 g), propyl iodide (0.024 mol, 2.34 mL), and K>CO3 (0.04 mol, 5.5 g).
Yield: 3.05 g (70%) of 4¢ as white crystals. M.p.: 78—80 °C (from 96% ethanol). IR (KBr), v
(cm™): 1718 (vc=o lactone), 1550, 1520, 1480 (vc=c arene), 1147 &1064 (vcoc lactone); 'H
NMR (500 MHz, DMSO-ds), 6 (ppm): 7.62 (d, J = 8.5 Hz, 1H, H-5), 6.93—6.90 (m, 2H, H-6
& H-8), 6.17 (s, 1H, H-3),4.01 (q, /= 7.0 Hz, 2H, 7-OCH2CH>CH3), 3.34 (s, 3H, 4-CH3), 1.76
(sextet, J=7.0 Hz, 2H, 7-OCH,CH2CH3), 0.99 (t,J= 7.0 Hz, 3H, 7-OCH,CH,CH3); 3*C NMR
(125 MHz, DMSO-ds), 6 (ppm): 162.2 (C=O0 lactone), 160.6 (C-7), 155.2 (C-8a), 153.8 (C-4),
126.8 (C-5), 113.4 (C-6), 112.8 (C-4a), 111.5 (C-3), 101.5 (C-8), 70.2 (7-OCH2CH:CH3), 22.3
(4-CH3), 18.5 (7-OCH2CH:2CH3), 10.7 (7-OCH2CH2CH3); ESI-MS: C13H1403, caled. for M+H
=219.10 Da, M+Na = 241.08 Da, found: m/z 219.15 ([M+H]"), 241.15 ([M+Na]"); Elemental
anal. for Ci3H1403, caled.: C, 71.54; H, 6.47%; found: C, 71.72; H, 6.61%

4-Methyl-7-isopropoxycoumarin (4d)

Me
g6l
)\O O~ >0
From 2b (0.02 mol, 3.52 g), propyl iodide (0.024 mol, 2.34 mL), and K>CO3 (0.04 mol, 5.5 g).
Yield: 3.27 g (75%) of 4d as white crystals. M.p.: 80—82 °C (from 96% ethanol). IR (KBr), v
(cm™): 1721 (ve-o lactone), 1602 (vc=c alkene), 1520, 1500, 1483 (vc=c arene), 1145 & 1011
(vcoc lactone); 'H NMR (500 MHz, DMSO-ds, ppm), & (ppm): 7.68 (d, J = 3.0 Hz, 1H, H-5),
6.93—-6.88 (m, 2H, H-7 & H-8), 6.48 (s, 1H, H-3), 4.18 [septet, J= 6.5 Hz, 1H, 7-OCH(CH3)2],
1.02-0.98 [m, 6H, 7-OCH(CH3)2]; °C NMR (125 MHz, DMSO-ds), § (ppm): 162.2 (C=0O
lactone), 160.6 (C-6), 155.2 (C-4), 153.8 (C-8a), 126.8 (C-4a), 113.4 (C-8), 112.8 (C-7), 111.5
(C-3),101.7 (C-5), 68.5 [7-OCH (CH3)2], 21.3 [7-OCH(CH3)2]; ESI-MS: C13H1403, calcd. for
M+H = 219.10 Da, M+Na = 241.08 Da, found: m/z 219.18 ([M+H]"), 241.17 ([M+Na]");
Elemental anal. for C13H1403, calcd.: C, 71.54; H, 6.47%:; found: C, 71.32; H, 6.21%
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4-Methyl-7-butoxycoumarin (4e)

jen!
N0 0" X0

From 2a (0.02 mol, 3.52 g), butyl bromide (0.022 mol, 2.58 mL), and KI (0.1 mmol, 0.17 g).
Yield: 4.65 g (85%) of 4e as white crystals. M.p.: 107—109 °C (from 96% ethanol). IR (KBr),
v (em™"): 1721 (vc—o lactone), 1569, 1428 (vc—c arene), 1242 & 1166 (vcoc lactone); 'H NMR
(500 MHz, DMSO-ds), 6 (ppm): 7.28 (d, J = 9.0 Hz, 1H, H-7), 7.18 (dd, J = 9.0, 3.0 Hz, 1H,
H-8), 7.15 (s, 1H, H-3), 6.35 (d, J = 1.0 Hz, 1H, H-5), 4.01 (t, J = 6.5 Hz, 2H, 7-
OCH2CH:CH>CH3), 2.40 (s, 3H, 4-CH3), 1.70 (quintet, /= 6.5 Hz, 2H, 7-OCH2CH>CH2CH3),
1.44 (sextet, J = 7.0 Hz, 2H, 7-OCH.CH,CH:CH3), 093 (t, J = 7.0 Hz, 3H, 7-
OCH,CH,>CH>CH3); '3C NMR (125 MHz, DMSO-ds), & (ppm): 159.8 (C=0 lactone), 155.0
(C-6), 152.9 (C-4), 147.0 (C-8a), 120.0 (C-4a), 119.3 (C-8), 117.3 (C-7), 114.6 (C-3), 108.7
(C-5), 67.8 (7-OCH2CH>CH2CH3), 30.7 (7-OCH2CH2CH>CH3), 18.7 (4-CH3), 18.1 (7-
O(CH2CH2CH2CH3), 13.6 (7-OCH2CH2CH>CH3); ESI-MS: Ci14Hi603, calcd. for [M+H =
233.12 Da, M+Na = 255.10 Da, found: m/z 233.15 ([M+H]"), 255.17 ([M+Na]"); Elemental
anal. for C14H1603, caled.: C, 72.39; H, 6.94%; found: C, 72.67; H, 6.72%.

4-Methyl-7-isobutoxycoumarin (4f)

L,

From 2b (0.02 mol, 3.52 g), isobutyl bromide (0.022 mol, 2.59 mL), and KI (0.1 mmol, 0.17
g). Yield: 3.12 g (57%) of 4f as white crystals. M.p.: 57—60 °C (from 96% ethanol). IR (KBr),
v (cm™1): 1714 (vc=o lactone), 1570, 1486 (vc—c arene), 1281 & 1142 (vcoc lactone); 'H NMR
(500 MHz, DMSO-ds), 6 (ppm): 7.63 (d, J = 8.5 Hz, 1H, H-5), 6.94 (d, /= 2.3 Hz, 1H, H-8),
6.91 (d, J= 1.5 Hz, 1H, H-6), 6.17 (s, 1H, H-3), 3.83 [d, J= 6.5 Hz, 2H, 7-OCH2CH (CH3)2],
2.37 (s, 3H, 4-CH3), 2.03 [septet, J = 6.5 Hz, 1H, 7-OCH>CH (CH3)2], 0.98 [d, /= 7.0 Hz, 6H,
7-OCH>CH (CH3)2]; *C NMR (125 MHz, DMSO-ds), § (ppm): 161.8 (C=O lactone), 160.1
(C-7), 154.7 (C-8a), 153.3 (C-4), 126.3 (C-5), 112.9 (C-3), 112.3 (C-4a), 111.0 (C-6), 101.1
(C-8), 74.3 [7-OCH2CH (CH3)2], 27.5 [7-OCH2CH (CH3)2], 18.9 [7-OCH2CH (CH3)z], 18.1
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(4-CH3); ESI-MS: C14H;60s, calcd. for [M+2H]"=234.2 Da, found: m/z 234.1; Elemental anal.
for C14H1603, caled.: C, 72.39; H, 6.94%; found: C, 72.69; H, 6.71%.

4-Methyl-7-pentoxycoumarin (4g)

Iy
\/\/\O O O

From 2b (0.02 mol, 3.52 g), pentyl bromide (0.024 mol, 2.88 mL), and KI (0.001 mol, 0.17 g).
Yield: 4.88 g (84%) of 4d as white crystals. M.p.: 48—50 °C (from 96% ethanol). IR (KBr), v
(em™1): 1722 (ve=olactone), 1616 (ve=carene), 1279 & 1157 (vcoc lactone); 'H NMR (500 MHz,
DMSO-dp), 6 (ppm): 7.60 (d, J= 8.0 Hz, 1H, H-5), 6.93—6.89 (m, 2H, H-6 & H-8), 6.45 (s, 1H,
H-3), 4.00 (t, J = 6.5 Hz, 2H, 7-OCH2CH,CH>CH>CH3], 2.40 (s, 3H, 4-CH3), 1.72 (quintet, J =
6.5 Hz, 2H, 7-OCH,CH2CH>CH>CH3), 1.37-1.35 (m, 4H, 7-OCH>CH>CH2CH2CH3), 0.89 (t, J
=7.0 Hz, 3H, 7-OCH,CH,CH,CH>CH3); *C NMR (125 MHz, DMSO-dp), § (ppm): 162.2 (C=0O
lactone), 160.6 (C-7), 155.2 (C-8a), 153.7 (C-4), 126.7 (C-5), 113.4 (C-3), 112.8 (C-4a), 111.5
(C-6), 101.5 (C-8), 68.7 (7-OCH2CH>CH,CH>CH3), 28.6 (7-OCH2CH2CH>CH>CH3), 28.1 (7-
OCH.CH.CH2CH.CH3), 223 (7-OCH.CH.CHCH:CH3), 18.5 (4-CH3), 143 (7-
OCH2CH2CH2>CH2CH3); ESI-MS: C5H1303, caled. for M+H =247.13 Da, M+Na =269.12 Da,
found: m/z 247.17 ((M+H]"), 269.21 ([M+Na]"); ESI-HRMS: calcd. for M+H = 247.1334 Da,
found: m/z 247.1339 ([M+H]", 100%); Elemental anal. for C;sH;s0s, calcd.: C, 73.15; H,
7.37%; found: 73.41; H, 7.12%.

4-Methyl-7-isopentoxycoumarin (4h)

From 2b (0.02 mol, 3.52 g), isopentyl bromide (0.024 mol, 2.88 mL), and KI (0.1 mmol, 0.17
g). Yield: 4.76 g (82%) of 4h as white crystals. M.p.: 57—60 °C (from 96% ethanol). IR (KBr),
v em 't 1722 (ve=o lactone), 1616 (ve=c arene), 1279 & 1157 (vcoc lactone); 'H NMR (500
MHz, DMSO-ds), 6 (ppm): 7.61 (d, J = 8.5 Hz, 1H, H-5), 6.91 (d, J = 1.5 Hz, 1H, H-8), 6.90
(s, 1H, H-3), 6.15 (d, J = 1.5 Hz, 1H, H-6), 4.06 [t, J = 7.0 Hz, 2H, 7-OCH2CH>CH(CH3)2],
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2.36 (s, 3H, 4-CH3), 1.76 (septet, J = 6.5 Hz, 1H, 7-OCH.CH>CH (CH3),), 1.61 [q, J = 13.5,
6.5 Hz, 2H, 7-OCH,CH2CH(CHj3)2], 0.91 [d, J = 7.0 Hz, 6H, 7-OCH2CH,CH (CH3):]; *C
NMR (125 MHz, DMSO-ds), § (ppm): 161.6 (C=0 lactone), 160.0 (C-7), 154.6 (C-8a), 153.0
(C-4), 126.0 (C-5), 112.8 (C-3), 110.9 (C-4a), 110.9 (C-6), 100.8 (C-8), 66.6 [7-
OCH2CH>CH(CHj3),], 37.1 [7-OCH2CH2CH(CHs)2], 24.5 [7-OCH2CH2CH(CH3),], 22.3 [7-
OCH>CH,CH(CH3)], 17.9 (4-CH3); ESI-MS: C15H;50s, caled. for M+H = 247.1 Da, found:
m/z 247.2 (IM+H]"); ESI-HRMS: calcd. for M+H = 247.1334 Da, found: m/z 247.1329
([M+H]", 100%); Elemental anal. for C;sH;s0s, caled.: C, 73.15; H, 7.37%; found: 73.39; H,
7.17%.

4-Methyl-7-allyloxycoumarin (4i)

jonl

From 2b (0.02 mol, 3.52 g), allyl bromide (0.024 mol, 2.1 mL), and KI (0.1 mmol, 0.17 g).
Yield: 4.43 g (87%) of 4i as white crystals. M.p.: 97—100 °C (from 96% ethanol). IR (KBr), v
(ecm™): 1724 (vc=o lactone), 1614 (ve—c arene), 1293 & 1152 (vcoc lactone); 'H NMR (500
MHz, DMSO-dg), & (ppm): 7.33—7.24 (m, 1H, H-5), 7.23—7.18 (m, 2H, H-6 & H-8), 6.38 (s,
1H, H-3), 6.09—6.05 (m, 1H, 7-OCH.CH=CH>), 5.45 (d, J = 17.5 Hz, 1H, 7-OCH>,CH=CH2),
5.29(d,J=10.5 Hz, 7-OCH2CH=CH2), 4.66 (s, 2H, 7-OCH2CH=CH>), 2.41 (s, 3H, 4- CH3);
3C NMR (125 MHz, DMSO-d), & (ppm): 160.3 (C=O lactone), 154.9 (C-7), 153.4 (C-8a),
147.8 (C-4), 134.0 (7-OCH2CH=CH), 120.6 (C-5), 120.0 (C-3), 118.2 (7-OCH.CH=CH2),
117.9 (C-4a), 115.2 (C-6), 109.7 (C-8), 69.4 (7-OCH2CH=CH>), 18.6 (4-CH3); ESI-MS:
C13H1203, calcd. for M+H =217.09 Da, M+Na = 239.07, found: m/z 217.17 ((M+H]"), 239.19
([M+H]"); ESI-HRMS: caled. for M+H = 217.0865 Da, found: m/z 217.0872 ([M+H]", 100%);
Elemental anal. for C13Hi203, caled.: C, 72.21; H, 5.59%; found: C, 72.43; H, 5.31%.
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1.2. 6-Alkoxy- and 7-alkoxy-4-formylcoumarins (5 and 6)

4-Formyl-6-ethoxycoumarin (5b)

From 3b (2 mmol, 408 mg). Yield: 283 mg (65%, method A), 392 mg (90%, method B) of 5b
as yellow crystals. M.p.: 167—168 °C (from toluene). IR (KBr), v cm™!: 1736 (vc=o lactone),
1708 (vc=o aldehyde), 1565, 1430 (vc=c arene), 1243 &1054 (vcoc lactone); 'H NMR (500
MHz, DMSO-dg), & (ppm): 10.15 (s, 4-CHO), 7.96 (d, J = 3.0 Hz, 1H, H-5), 7.40 (d, /= 9.0
Hz, 1H, H-8), 7.27 (dd, J=9.5, 3.0 Hz, 1H, H-7), 7.16 (s, H, 1H, H-3), 4.09 (q, /= 7.0 Hz, 2H,
6-OCH2CH3), 1.37 (t,J= 7.0 Hz, 3H, 6-OCH,CH3); 3*C NMR (125 MHz, DMSO-ds), & (ppm):
193.6 (4-CHO), 160.1 (C=0 lactone), 155.0 (C-6), 148.2 (C-4), 143.0 (C-8a), 125.3 (C-4a),
119.9 (C-7), 117.3 (C-8), 109.1 (C-3), 63.7 (6-OCH2CH3), 14.5 (6-OCH2CH3); ESI-MS:
C12H1004, caled. for M+H = 219.07 Da, M+Na = 241.05 Da, found: m/z 219.15 ((M+H]"),
241.11 ([M+Na]"); ESI-MS: calcd. for M+H = 219.0657 Da, found: m/z 219.0685 ([M+H]",
100%); ESI-HRMS: calcd. for M+H = 219.0657 Da, found: m/z 219.0661 ([M+H]", 100%);
Elemental anal. for Ci2H100Oa4, caled.: C, 69.46; H, 5.30%; found: C, 69.57; H, 5.41%.

4-Formyl-6-propoxycoumarin (5c)

From 3¢ (2 mmol, 440 mg). Yield: 310 mg (67%, method A), 392 mg (93%, method B) of 5¢
as yellow crystals. M.p.: 143—145 °C (from toluene). IR (KBr), v (cm™!): 1723 (vc=o lactone),
1703 (vc=o aldehyde), 1542, 1434 (vc=c arene), 1244 &1045 (vcoc lactone); 'H NMR (500
MHz, DMSO-ds), & (ppm): 10.16 (s, 4-CHO), 7.99 (d, J = 3.0 Hz, 1H, H-5), 7.43 (d, J=9.0
Hz, 1H, H-8), 7.30 (dd, /=9.5, 2.5 Hz, 1H, H-7), 7.19 (s, H, 1H, H-3), 3.98 (t, /= 7.0 Hz, 2H,
6-OCH:CH>CH3), 1.77 (sextet, J = 7.0 Hz, 2H, 6-OCH2CH2CH3), 1.01 (t, /= 7.0 Hz, 2H, 6-
OCH>CH>CH3); *C NMR (125 MHz, DMSO-ds), & (ppm): 194.1 (4-CHO), 160.6 (C=0
lactone), 155.8 (C-6), 148.7 (C-4), 143.6 (C-8a), 125.9 (C-4a), 120.5 (C-7), 118.2 (C-8), 115.9
(C-3), 109.7 (C-5), 70.2 (6-OCH2CH>CH3), 22.4 (6-OCH2CH2CH3), 10.8 (6-OCH2CH,CH3);
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ESI-MS: C13H204, calcd. for M+H = 233.08 Da, M+Na = 255.06 Da, found: m/z 233.12
(IM+H]"), 255.17 ([M+Na]"); ESI-HRMS: calcd. for M+H = 233.0814 Da, found: m/z
233.0817 ([M+H]", 100%); Elemental anal. for C13H1204, caled.: C, 67.23; H, 5.21%; found:
C, 67.39; H, 5.12%.

4-Formyl-6-isopropoxycoumarin (5d)

CH=0
T
0] @]

From 3d (2 mmol, 440 mg). Yield: 232 mg (50%, method A), 427 mg (92%, method B) of 5d
as yellow crystals. M.p.: 134—135 °C (from toluene). IR (KBr), v (cm!): 1734 (vc=o lactone),
1704 (vc=o aldehyde), 1525, 1432 (vc=c arene), 1246 & 1054 (vcoc lactone); '"H NMR (500
MHz, DMSO-ds), & (ppm): 10.12 (s, 4-CHO), 8.54 (d, /= 9.0 Hz, 1H, H-5), 6.92 (m, 1H, H-
3), 6.96-6.94 (m, 1H, H-8), 6.35-6.34 (d, J = 8.0 Hz, 1H, H-6), 4.05-4.03 [m, 1H, 6-
OCH(CHs),], 0.99-0.96 [m, 6H, 6-OCH(CH3)2]; '3*C NMR (125 MHz, DMSO-ds), § (ppm):
194.2 (4-CHO), 161.5 (C-4), 161.3 (C-7), 156.4 (C=O lactone), 143.4 (C-8a), 121.5 (C-5),
112.6 (C-3), 1109 (C-4a), 108.1 (C-6), 101.4 (C-8), 70.1 [6-OCH(CH3)2], 10.6 [6-
OCH(CH?3)2]; ESI-MS: Ci3H1204, calcd. for M+H = 233.08 Da, M+Na = 255.06 Da, found:
m/z 233.15 ((M+H]"), 255.19 ([M+Na]"); ESI-HRMS: calcd. for M+H = 233.0814 Da, found:
m/z 233.0819 ([M+H]", 100%); Elemental anal. for Ci3H 204, calcd.: C, 67.23; H, 5.21%;
found: C, 67.41; H, 5.09%.

4-Formyl-6-butoxycoumarin (5e)

From 3e (2 mmol, 464 mg). Yield: 331 mg (67%, method A), 449 mg (91%, method B) of Se
as yellow crystals. M.p.: 110—112 °C (from toluene). IR (KBr), v (cm!): 1735 (vc=o lactone),
1700 (vc=o aldehyde), 1565, 1435 (vc=c arene), 1244 & 1150 (vcoc lactone); 'H NMR (500
MHz, DMSO-dg), & (ppm): 10.16 (s, 4-CHO), 7.99 (d, J = 3.0 Hz, 1H, H-5), 7.46 (d, J=9.0
Hz, 1H, H-8), 7.32 (dd, J=9.5, 2.5 Hz, 1H, H-7), 7.17 (s, H, 1H, H-3), 4.04—4.01 (m, 2H, 6-
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OCH:CH>CH2CH3), 1.76—1.70 (m, 2H, 6-OCH,CH:CH>CH3), 1.50-1.42 (m, 2H, 6-
OCH,CH,CH2CHj3), 0.95 (t, J = 7.0 Hz, 3H, 6-OCH>CH,CH,CH3); '*C NMR (125 MHz,
DMSO-dp), & (ppm): 194.1 (4-CHO), 160.6 (C=O0 lactone), 155.8 (C-6), 148.7 (C-4), 143.5 (C-
8a), 125.8 (C-4a), 120.5 (C-7), 119.5 (C-8), 118.2 (C-3), 112.0 (C-5), 68.4 (6-
OCH2CH:CH2CH3), 31.1 (6-OCH2CH2CH2CH3), 19.2 (6-OCH.CH>CH:2CH3), 14.1 (6-
OCH2CH2CH2CH3); ESI-MS: Ci14H1404, calcd. for M+H = 247.10 Da, M+Na = 269.08 Da,
found: m/z 247.12 ((M+H]"), 269.15 ([M+Na]"); ESI-HRMS: calcd. for M+H = 247.0970 Da,
found: m/z 247.0977 ([M+H]*, 100%); Elemental anal. for Ci4H 404, calcd.: C, 68.28; H,
5.73%; found: C, 68.41; H, 5.53%.

4-Formyl-6-isobutoxycoumarin (5f)

From 3f (2 mmol, 464 mg). Yield: 338 mg (65%, method A), 478 mg (92%, method B) of 5f
as yellow crystals. M.p.: 123—125 °C (from toluene). IR (KBr), v (cm!): 1733 (vc=o lactone),
1694 (vc=o aldehyde), 1515, 1425 (vc=c arene), 1250 & 1154 (vcoc lactone); 'H NMR (500
MHz, DMSO-dg), & (ppm): 10.16 (s, 4-CHO), 7.99 (d, J = 3.0 Hz, 1H, H-5), 7.43 (d, /= 9.0
Hz, 1H, H-8), 7.29 (dd, J=9.0, 3.0 Hz, 1H, H-7), 7.19 (s, H, 1H, H-3), 3.83 [d, /= 6.5 Hz, 2H,
6-OCH:CH(CH3)2], 2.37 (s, 3H, 4-CH3), 2.03 [septet, J= 6.5 Hz, 1H, 6-OCH2CH(CH3)2], 0.98
[d, J = 7.0 Hz, 6H, 6-OCH,CH(CHa)2]; *C NMR (125 MHz, DMSO-dj), § (ppm): 194.1 (4-
CHO), 160.6 (C-4), 155.8 (C-6), 148.7 (C=0 lactone), 143.6 (C-8a), 125.9 (C-4a), 120.5 (C-
3), 118.2 (C-8), 115.9 (C-7), 109.7 (C-5), 74.3 [6-OCH2CH(CH3)2], 27.5 [6-OCH2CH(CH3)2],
18.9 [6-OCH,CH(CH3)2], 18.1 (4-CH3); ESI-MS: Ci4H1404, calcd. for M+H = 247.10 Da,
M+Na = 269.08 Da, found: m/z 247.15 ([M+H]"), 269.17 ((M+Na]"); ESI-HRMS: calcd. for
M+H = 247.0970 Da, found: m/z 247.0978 (IM+H]*, 100%); Elemental anal. for Ci14H;4Oa,
caled.: C, 68.28; H, 5.73%; found: C, 68.47; H, 5.51%.

4-Formyl-6-pentoxycoumarin (5g)



From 3g (2 mmol, 492 mg). Yield: 322 mg (61%, method A), 475 mg (90%, method B) of 5g
as yellow crystals. M.p.: 112—114 °C. IR (KBr), v (cm™!): 1738 (vc=o lactone), 1703 (vc-o
aldehyde), 1567, 1437 (vcc arene), 1243 &1156 (vcoc lactone); 'H NMR (500 MHz, DMSO-
ds), 0 (ppm): 10.14 (s, 4-CHO), 7.94 (d, J = 3.5 Hz, 1H, H-5), 7.39 (d, J = 9.0 Hz, 1H, H-8),
7.32 (dd, J = 9.0, 3.5 Hz, 1H, H-7), 7.16 (s, H, 1H, H-3), 3.98 (t, 2H, J = 7.0 Hz, 6-
OCH:CH>CH2CH2CH3), 1.74 (quintet, 2H, J = 7.0 Hz, 6-OCH>,CH2CH>CH>CH3), 1.43—1.33
(m, 4H, 6-OCH,CH,CH2CH2CH3), 0.91 (t, J = 7.0 Hz, 3H, 6-OCH,CH,CH,CH,CH3); '*C
NMR (125 MHz, DMSO-ds), 6 (ppm): 194.1 (4-CHO), 160.6 (C=0 lactone), 155.7 (C-6),
148.7 (C-4), 143.5 (C-8a), 125.8 (C-4a), 120.4 (C-7), 118.2 (C-8), 115.8 (C-3), 109.6 (C-5),
68.6  (6-OCH2CH.CH2CH»CH3), 28.7  (6-OCH,CH2CH.CH,CH3),  28.1 (6-
OCH2CH2CH2CH2CH3), 22.4 (6-OCH,CHCH2CH2CH3), 14.4 (6-OCH2CH,CH2CH>CH3);
ESI-MS: Ci5H;604, calcd. for M = 260.1 Da, found: m/z 260.8 ([M]"); Elemental anal. for
Ci15H1604, caled.: C, 69.22; H, 6.20%; found: C, 69.05; H, 6.49%.

4-Formyl-6-isopentoxycoumarin (5h)

From 3h (2 mmol, 492 mg). Yield: 260 mg (50%, method A), 468 mg (90%, method B) of 5h
as yellow crystals. M.p.: 114—116 °C (from toluene). IR (KBr), v (cm™!): 1738 (vc=o lactone),
1700 (vc=o aldehyde), 1562, 1438 (vc=c arene), 1273 & 1156 (vcoc lactone); '"H NMR (500
MHz, DMSO-dp), 6 (ppm): 10.16 (s, 4-CHO), 7.97 (d, /= 3.0 Hz, 1H, H-5), 7.45—7.39 (m, 1H,
H-8), 7.33-7.27 (m, 1H, H-7), 7.18 (s, 1H, H-3), 4.03 [t, J = 6.75 Hz, 2H, 6-
OCH2CH:CH(CH3)2], 1.84-1.76 [m, 1H, 6-OCH,CH>CH(CH3)2], 1.66—1.61 [m, 2H, 6-
OCH2CH2CH(CHs),], 0.94 [d, 6H, J = 6.5 Hz, 6-OCH,CH.CH(CH3)2]; '*C NMR (125 MHz,
DMSO-ds), & (ppm): 193.6 (4-CHO), 160.1 (C-4), 154.5 (C-6), 148.2 (C=0 lactone), 143.1 (C-
8a), 125.2 (C-4a), 1199 (C-3), 117.7 (C-8), 117.3 (C-7), 109.3 (C-5), 66.6 [6-
OCH:CH>CH(CH3)2], 37.3 [6-OCH2CH2CH(CH3)2], 24.6 [6-OCH2CH>CH(CH3)2], 22.4 [6-
OCH2CH>CH(CH3)2]; ESI-MS: Ci5H1604, calcd. for M+H=261.11 Da, M+Na = 283.09 Da,
found: m/z 261.18 ((M+H]"), 283.21 ([M+Na]"); ESI-HRMS: calcd. for M+H=261.1127 Da,
found: 261.1121 ([M+H]", 100%); Elemental anal. for CisH;604, calcd.: C, 69.22; H, 6.20%;
found: C, 69.39; H, 6.04%.
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4-Formyl-7-ethoxycoumarin (6b)

From 4b (2 mmol, 408 mg). Yield: 283 mg (65%, method A), 401 mg (92%, method B) of 6b
as yellow crystals. M.p.: 163—165 °C; ref. [, m.p. 113 °C, this reference described the
synthesis method for this compound, but there was not any physical and spectral data. IR (KBr),
v (em™): 1739 (ve=o lactone), 1704 (vc—o aldehyde), 1570, 1514, 1490 (vc—c arene), 1265 &
1054 (vcoc lactone); 'H NMR (500 MHz, DMSO-dp), & (ppm): 10.08 (s, 4-CHO), 8.34 (d, J =
8.75 Hz, 1H, H-5), 7.79 (d, J = 8.75 Hz, 1H, H-6), 7.23 (d, J= 5.5 Hz, 1H, H-8), 6.33 (s, 1H,
H-3), 4.15-4.09 (m, 2H, 7-OCH2CH3), 1.36—1.33 (m, 3H, 7-OCH2CH3); '*C NMR (125 MHz,
DMSO-ds), & (ppm): 193.7 (4-CHO), 161.2 (C-4), 160.7 (C-7), 155.5 (C=0 lactone), 143.5 (C-
8a), 121.2 (C-5), 113.1 (C-3), 112.3 (C-4a), 110.6 (C-6), 101.0 (C-8), 63.9 (7-OCH2CH3), 14.4
(7-OCH2CH3); ESI-MS: Ci12H1004, calc. for M+H = 219.07 Da, M+Na = 241.05 Da, found:
m/z 219.12 ((M+H]"), 241.13 ([M+Na]"); ESI-HRMS: calcd. for M+H = 219.0657 Da, found:
m/z 219.0662 ([M+H]", 100%); Elemental anal. for Ci2H;004, caled.: C, 66.05; H, 4.62%;
found: C, 66.25; H, 4.51%.

4-Formyl-7-propoxycoumarin (6¢)

From 4b (2 mmol, 440 mg). Yield: 278 mg (60%, method A), 421 mg (91%, method B) of 6b
as yellow crystals. M.p.: 131-133 °C (from toluene). IR (KBr), v (cm!): 1731 (vc=o lactone),
1700 (vc=o aldehyde), 1570, 1515, 1490 (vc—c arene), 1209 & 1064 (vcoc lactone); 'H NMR
(500 MHz, DMSO-dg), & (ppm): 10.08 (s, 4-CHO), 8.32 (d, J = 9.0 Hz, 1H, H-5), 6.99—6.97
(m, 1H, H-3), 6.93 (s, 1H, H-8), 6.91-6.89 (m, 1H, H-6), 4.01 (q, 2H, J = 6.75 Hz, 7-
OCH:;CH:CH3), 1.78—1.71 (m, 2H, 7-OCH2CH2CH3), 0.99-0.96 (m, 3H, 7-OCH>CH>CH3);
3C NMR (125 MHz, DMSO-dp), § (ppm): 193.6 (4-CHO), 161.9 (C=0 lactone), 160.3 (C-7),
155.8 (C-8a), 143.3(C-4), 121.2 (C-5), 110.6 (C-4a), 107.1 (C-3), 101.4 (C-6), 100.9 (C-8),
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69.6 (7-OCH,CH,CH3), 21.8 (7-OCH,CH>CH3), 10.2 (7-OCH2CH2CH3); ESI-MS: C13H 204,
calcd. for M+H = 233.08 Da, M+Na = 255.06 Da, found: m/z 233.12 ([M+H]"), 255.17
([M+Na]"); Elemental anal. for C1sHi604, calcd.: C, 67.23; H, 5.21%; found: C, 67.47; H,
5.39%.

4-Formyl-7-isopropoxycoumarin (6d)

CH=0
jen!
)\o o0

From 4d (2 mmol, 440 mg). Yield: 232 mg (50%, method A), 418 mg (90%, method B) of 4d
as yellow crystals. M.p.: 130—132 °C (from toluene). IR (KBr), v (cm!): 1725 (vc=o lactone),
1703 (vc=o aldehyde), 1510, 1490 (vc=c arene), 1250 & 1059 (vcoc lactone); '"H NMR (500
MHz, DMSO-dg), & (ppm): 10.08 (s, 4-CHO), 8.34 (d, /= 9.0 Hz, 1H, H-5), 6.96 (m, 1H, H-
3), 6.94-6.91 (m, 1H, H-8), 6.35-6.33 (d, J = 8.0 Hz, 1H, H-6), 4.04—4.00 [m, 1H, 7-
OCH(CHs),], 0.99-0.96 [m, 6H, 7-OCH(CH3)2]; '3*C NMR (125 MHz, DMSO-ds), § (ppm):
193.9 (4-CHO), 161.8 (C-4), 161.6 (C-7), 156.1 (C=O lactone), 143.7 (C-8a), 121.5 (C-5),
112.6 (C-3), 1109 (C-4a), 108.1 (C-6), 101.4 (C-8), 70.1 [7-OCH(CH3)2], 10.6 [7-
OCH(CH3)z]; ESI-MS: C13H2404, calcd. for M+H = 233.08 Da, 255.06 Da, found: m/z 233.13
(IM+H]"), 255.19 ([M+Na]"); ESI-HRMS: calcd. for M+H = 233.0814 Da, found: m/z
233.0819 ([M+H]", 100%); Elemental anal. for C1sH;604, calcd.: C, 67.23; H, 5.21%; found:
C, 67.41; H, 5.09%.

4-Formyl-7-butoxycoumarin (6e)

From 4e (2 mmol, 464 mg). Yield: 295 mg (60%, method A), 452 mg (92%, method B) of 6e
as yellow crystals. M.p.: 140—142 °C; ref. (! described the synthesis method for this compound,
but there was not any physical and spectral data. IR (KBr), v (cm'): 1729 (vc=o lactone), 1704
(vc=o aldehyde), 1509, 1425 (vcc arene), 1266 & 1056 (vcoc lactone); '"H NMR (500 MHz,
DMSO-ds), & (ppm): 10.18 (s, 4-CHO), 8.34 (d, J = 9.0 Hz, 1H, H-5), 6.96—6.91 (m, 1H, H-
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8), 6.93 (s, 1H, H-3), 6.91-6.89 (m, 1H, H-6), 4.01 (¢, 2H, J = 6.75 Hz, 7-OCH>CH>CH,CHs),
1.78-1.71 (m, 4H, 7-OCH,CH2CH2CH3), 0.99-0.96 (t,J = 7.0 Hz, 3H, 7-OCH>CH>CH,CH3);
3C NMR (125 MHz, DMSO-ds), & (ppm): 159.8 (C=0 lactone), 155.0 (C-6), 152.9 (C-4),
147.0 (C-8a), 120.0 (C-4a), 119.3 (C-8), 117.3 (C-7), 114.6 (C-3), 108.7 (C-5), 67.8 (7-
OCH:2CH>CH>CHs), 30.7 (7-OCH>CH2CH>CHs), 18.7 (4-CHj), 18.1 (7-OCH,CH>CH:2CHs),
13.6 (7-OCH,CH>CH2CH3); ESI-MS: Ci14H1404, calcd. for M+H = 247.09 Da, 269.08 Da,
found: m/z 247.15 ((M+H]"), 269.17 ((M+Na]"); ESI-HRMS: calcd. for M+H = 247.0970 Da,
found: m/z 247.0981 ([M+H]", 100%); Elemental anal. for Ci4H 404, calcd.: C, 68.28; H,
5.73%; found: C, 68.46; H, 5.61%.

4-Formyl-7-isobutoxycoumarin (6f)

From 4f (2 mmol, 464 mg). Yield: 226 mg (46%, method A), 452 mg (92%, method B) of 6f
as yellow crystals. M.p.: 127-129 °C (from toluene). M.p.: 127129 °C (from toluene). IR
(KBr), v (cm™1): 1734 (vc—o lactone), 1698 (vc=o aldehyde), 1616, 1514 (vcc arene), 1270 &
1149 (vcoc lactone); 'H NMR (500 MHz, DMSO-dp), & (ppm): 10.16 (s, 4-CHO), 8.25 (d, J =
9.0 Hz, 1H, H-5), 7.42 (d, J = 2.5 Hz, 1H, H-8), 7.18 (s, 1H, H-3), 6.95-6.89 (m, 1H, H-6),
412 [q, 2H, J = 6.75 Hz, 7-OCH2CH(CHs3)2], 1.78-1.71 (m, 1H, 7-OCH.CH(CHs)>),
0.99-0.96 [m, 6H, 7-OCH,CH(CH3)2]; 3*C NMR (125 MHz, DMSO-ds), § (ppm): 194.1 (4-
CHO), 160.2 (C-4), 155.8 (C-7), 148.7 (C=0 lactone), 143.5 (C-8a), 125.9 (C-5), 120.5 (C-3),
118.2 (C-4a), 109.7 (C-6), 87.0 (C-8), 66.7 [7-OCH2CH(CHs)2], 32.4 [7-OCH2CH(CHs)2],
20.8 [7-OCH2CH(CH3)2]; ESI-MS: C14H1404, calcd. for M+H = 247.09 Da, 269.08 Da, found:
m/z 247.16 ((M+H]"), 269.15 ([M+Na]"); ESI-HRMS: calcd. for M+H = 247.0970 Da, found:
m/z 247.0965 ((M+H]", 100%); Elemental anal. for Ci4H404, caled.: C, 68.28; H, 5.73%;
found: C, 68.11; H, 5.91%.
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4-Formyl-7-pentoxycoumarin (6g)

From 4g (2 mmol, 492 mg). Yield: 338 mg (65%, method A), 473 mg (91%, method B) of 6g
as yellow crystals. M.p.: 135—137 °C (from toluene). IR (KBr), v (cm™!): 1729 (vc=o lactone),
1701 (vc=o aldehyde), 1614, 1510 (vc=c arene), 1266 & 1149 (vcoc lactone); '"H NMR (500
MHz, DMSO-dp), 6 (ppm): 10.16 (s, 4-CHO), 7.84 (d, /= 3.0 Hz, 1H, H-5), 7.45—7.39 (m, 1H,
H-8), 7.32-7.27 (m, 1H, H-7), 7.15 (s, 1H, H-3), 4.03 (d, 2H, J = 6.75 Hz, 7-
OCH2CH2CH,CH>CH3), 1.84-1.76 (m, 2H, 7-OCH>CH2CH,CH>CH3), 1.66—1.61 (m, 4H, 7-
OCH,CH,CH>CH:CH3), 0.96 (d, 3H, J = 6.5 Hz, 7-OCH>CH>CH,CH>CH3); 3C NMR (125
MHz, DMSO-ds), 6 (ppm): 193.6 (4-CHO), 160.1 (C-4), 154.5 (C-7), 148.2 (C=0O lactone),
143.1 (C-8a), 125.2 (C-5), 119.9 (C-3), 117.7 (C-4a), 117.3 (C-6), 109.3 (C-8), 66.8 (7-
OCH:CH>CH>CH2CH3), 37.4 (7-OCH2CH2CH2CH>CH3), 24.5 (7-OCH2CH>CH2CH2CH3),
22.6 (7-OCH2CH.CH2CH2CH3), 14.6 (7-OCH2CH2CH2CH2CH3); ESI-MS: Ci15Hi1604, calcd.
for M+H = 261.11 Da, M+Na = Da, 283.09 Da, found: m/z 261.21 ([M+H]"), 283.17
([M+Na]"); ESI-HRMS: calcd. for M+H = 261.1127 Da, found: 261.1138 ([M+H]", 100%);
Elemental anal. for Ci5Hi604, calcd.: C, 69.22; H, 6.20%; found: C, 69.51; H, 6.43%.

4-Formyl-7-isopentoxycoumarin (6h)

From 4h (2 mmol, 492 mg). Yield: 322 mg (62%, method A), 473 mg (91%, method B) of 6h
as yellow crystals. M.p.: 116—118 °C (from toluene). IR (KBr), v (cm!): 1729 (vc=o lactone),
1701 (vc=o aldehyde), 1614, 1510 (vc=c arene), 1266 & 1149 (vcoc lactone); 'H NMR (500
MHz, DMSO-dp), 6 (ppm): 10.16 (s, 4-CHO), 7.84 (d, /= 3.0 Hz, 1H, H-5), 7.45-7.39 (m, 1H,
H-8), 7.32-7.27 (m, 1H, H-7), 7.15 (s, 1H, H-3), 4.03 (dd, 2H, J = 13.75, 6.75 Hz, 7-
OCH:CH>CH(CH3)2], 1.84-1.76 [m, 1H, 7-OCH,CH,CH(CHj3)2], 1.66—1.61 [m, 2H, 7-
OCH>CH>CH(CH3),], 0.96 [d, 6H, J = 6.5 Hz, 7-OCH2CH>CH(CH3)2]; '*C NMR (125 MHz,
DMSO-ds), & (ppm): 193.6 (4-CHO), 160.1 (C-4), 154.5 (C-7), 148.2 (C=0 lactone), 143.1 (C-
8a), 125.2 (C-5), 1199 (C-3), 117.7 (C-4a), 117.3 (C-6), 109.3 (C-8), 66.8 [7-
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OCH2CH>CH(CH3)2], 37.4 [7-OCH2CH2CH(CHa)2], 24.5 [7-OCH,CH2CH(CH3):], 22.6 [7-
OCH2CH2CH(CH3)2]; ESI-MS: Ci5H1604, caled. for M+H =261.11 Da, M+Na = Da, 283.09
Da, found: m/z 261.19 ((M+H]"), 283.15 ([M+Na]"); ESI-HRMS: calcd. for M+H =261.1127
Da, found: 261.1121 ([M+H]", 100%); Elemental anal. for Ci1sH;6O4, caled.: C, 69.22; H,
6.20%; found: C, 69.55; H, 6.42%.

2. Selected spectra

2.1. Selected spectra of 6- and 7-alkoxy-4-methylcoumarins (5 and 6)

4-Methyl-6-methoxycoumarin (3a)
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Operator: Ms. Dao Thi Nhung
Mobile: 0948 119 043; Email: daothinhungtn@yahoo.com

Chem.vnu@.eduvn Sample name : 5b- 60Me4MeCou
Chemvnuieedivn Mode: ESI, M+H

5/6/2020 2:10:35 PM

Mass Spectrometter

LTQ Orbitrap XL"

Lab: Materials chemistry, Faculty of Chemistry, HUS-VNU
19 Le Thanh Tong, Hoan Kiem, Ha Noi

Tel: 844.38.253.053; Fax: 844.38.241.140 Mail
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4-Methyl-6-ethoxycoumarin (3b)
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3b_200506135522 #416 RT: 4.82 AV:1 NL: 1.34E5
T: ITMS + ¢ ESI Full ms [50.00-2000.00]
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Lab: Materials chemistry, Faculty of Chemistry, HUS-VNU
19 Le Thanh Tong, Hoan Kiem, Ha Noi

Tel: 844.38.253.053; Fax: 844.38.241.140 Mail: Chem.vou@.edu.vn

C:LTQ Orbitrap\Nhung\1Nam 2020\6C

5/5/2020 1:10:06 PM

Operator: Ms. Dao Thi Nhung

Mobile: 0948 119 043; Email: daothinhungtn@yahoo.com

Sample name: 6¢c-OPr4MeCou
Mode: ESI, M+H

Mass Spectrometter

LTQ Orbitra

p X

Solvent: MeOH/DCM

6C #1310 RT: 8.31

AV: 1

NL: 1.12E6

T: ITMS + ¢ ESI Full ms [50.00-2000.00]
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4-Methyl-6-butoxycoumarin (3e)
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d4Me 6BuCou—DMSO—C1L3CPD
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(o] PPm

Analysis Name: 14011618.d
Method: DO MS.m

Sample Name: 4-Me-6-butoxy cou
Analysis Info:

Instrument: Agilent 6310 Ion Trap
Operator:  Phong PTHC, Vien Hoa HCTN

Print Date: 1/16/2014 2:52:51 PM
Acq. Date: 1/16/2014 2:47:58 PM
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MSD Trap Report v 4 (A4-Opt2)

Page 1of1
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Relative Abundance

7G_200506135522 #210 RT: 2.35 AV: 1

TMS + ¢ ESI Full ms [50.00-2000.00]
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4-Methyl-6-isobutoxycoumarin (3f)
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4-Me-6-isobutoxy cou- Ngay do 2/5/2013. KBr

Date: Sun Nov 18 03:50:03 2012
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Lab: Materials chemistry, Faculty of Chemistry, HUS-VNU
19 Le Thanh Tong, Hoan Kiem, Ha Noi

Tel: 844.38.253.053; Fax: 844.38.241.140 Mail: Chem.vnu@.edu.vn

C:\LTQ Orbitrap\..\7G_200506135522

Operator: Ms. Dao Thi Nhung
Mobile: 0948 119 043; Email: daothinhungtn@yahoo.com

Sample name : 5f-60iBu4MeCou
Mode: ESI, M+H

5/6/2020 1:55:22 PM

Mass Spectrometter

LTQ Orbitrap XL™

7G_200506135522 #210 RT: 2.35 AV: 1
F: ITMS + ¢ ESI Full ms [50.00-2000.00]
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4-Methyl-6-pentoxycoumarin (3g)
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dMe6PenCou—DMSO—-C13CPD
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Analysis Name: 14011608.d
Method: def_lcms.m

Sample Name: 4-Me-6- pentoxy-cou 1H
Analysis Info:

Instrument: Agilent 6310 Ion Trap

Operator:  Phong PTHC, Vien Hoa HCTN

Print Date: 1/16/2014 11:32:27

Acq. Date: 1/16/2014 f6:16 AM
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S37

Agilent Technologies



6G_200506135522 #127 RT: 1.27 AV: 1 NL: 1.73E5
T: ITMS + c ESI Full ms [50.00-2000.00]

100
95: 247.1339
90
857
80:
757
707
65:
60
g
k) 55
% 507
§ 45:
o
40—
35—
30
25
e 270.1512
e 285.1227
10 163.1528 220.1231
— 150.1152 180.1341
5
o T — T — i t I T i : T 1 T L— ‘ T
60 80 100 120 140 160 180 200 220 240 260 280
m/z
4-Methyl-6-isopentoxycoumarin (3h)
1.0
1708 22
0.8
08
A 0.7
b
: 06 1428.43 1t
1] 15711 1188 62
r
b 05
a
1371, 25 04
n U" 2972.70 2315
¢ 2866 43 S
e 03 l
| | | s
0.2 || | | ] \ 580 04
| |I | il il H, L 47483
0.1 st :L' : \N '.Il 'J\/w
i
0.0 i 4
4000 3500 3000 2500 2000 1500 1000
Wavenumbers (cm-1)

Date: Sun Nov 11 09:18:49 2012

Scans: 32

Resolution: 4.000

4-Methyl-6-isopentoxy-coumorin- Ngay do 29/3/2013. KBr
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Display Report - Selected Window Selected Analysis

Analysis Name: 14011614.d Instrument: Agilent 6310 Ion Trap Print Date: 1/16/2014 1:25:09 PM
Method: DO MS.m Operator:  Phong PTHC, Vien Hoa HCTN Acq. Date: 1/16/2014 1:19:23 PM
Sample Name: 4Me-6 isopentoxy cou 1H

Analysis Info:

Intens. +MS, 1.4min #72|
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MSD Trap Report v 4 (A4-Opt2) Page 1of1

- Agilent Technolagies

6G_200506135522 #127 RT: 1.27 AV: 1 NL: 1.73E5
T: ITMS + c ESI Full ms [50.00-2000.00]
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4-Methyl-6-allyloxycoumarin (3i)
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Lab: Materials chemistry, Faculty of Chemistry, HUS-VNU
19 Le Thanh Tong, Hoan Kiem, Ha Noi

Tel: 844.38.253.053; Fax: 844.38.241.140 Mail: Chem.vnu@.edu.vn

CALTQ Orbitrap\..\5i_200505134921

Operator: Ms. Dao Thi Nhung
Mobile: 0948 119 043; Email: daothinhungtn@yahoo.com

SAMPLE:5i-60Allyl4MeCou
Mode: ESI, M+H

5/5/2020 1:49:21 PM

Mass Spectrometter

LTQ Orbitrap XL™

Solvent: MeOH/DCM

5i_200505134921 #1505 RT:9.41 AV: 1
F: ITMS + ¢ ESI Full ms [50.00-2000.00]
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_200505134921 #1505 RT:9.41 AV:1 NL: 1.85E6
F: ITMS + ¢ ESI Full ms [50.00-2000.00]
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Lab: Materials chemistry, Faculty of Chemistry, HUS-VNU
19 Le Thanh Tong, Hoan Kiem, Ha Noi

Tel: 844.38.253.053; Fax: 844.38.241.140 Mail: Chem.vnu@.edu.vn

C:\LTQ Orbitrap\..\5b_200506135522

Operator: Ms. Dao Thi Nhung
Mobile: 0948 119 043; Email: daothinhungtn@yahoo.com

Sample name : Sb-4MeCou
Mode: E

Mass Spectrometter

LTQ Orhitrap XL™

5/6/2020 3:12:35 PM

5b_200506135522 #416 RT: 4.82 AV: 1
: ITMS + ¢ ESI Full ms [50.00-2000.00]
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4-Methyl-7-propoxycoumarin (4c)
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Scans: 32
Resolution: 4.000
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NN 886866 O E U N@.—h—i,—i,—h—i —“o o 1 Tite Toan-6¢.50.1.1r
N TS [ ~— T N 2 Comment Toanec
3 Origin Bruker BioSpin GmbH
4 Owner nmr
5 Site
6 Instrument spect
7 Author
8 Solvent DMSO
9 Temperature 299.7
10 Pulse Sequence 230
11 Experiment D
12 Probe 5 mm PABBO BB/ 19F-1H/
D Z-GRD 7119470/ 0186
13 Number of Scans 16
14 Receiver Gain 62.5
15 Relaxation Delay ~ 1.0000
16 Pulse Width 9.8000
17 Presaturation
Frequency
18 Acquisition Time ~ 3.2768
19 Acquisition Date ~ 2020-04-21T19:41:06
20 Modification Date  2020-04-21T19:41:07
21 Class
22 Spectrometer 500.13
Frequency
23 Spectral Width 10000.0
24 Lowest Frequency -1911.5
I 25 Nucleus 1H
I
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Toan-6¢.52.1.1r 0000000
Toan-6c % %’ % g g % %’ Parameter Value
o NO [s2) AT N W -
TONR o Q35 K ~ MOAMO®OM OO 1 Tite Toan-6¢.52.1.1r
NO NN ~N TN N E mgag%%m ngA 2 Comment Toan-6¢
o O m N R e ] : i
© © i ~ - O S SoSIann NBS 3 Origin Bruker BioSpin GmbH
- — Hea = R FITFOOMm N 4 Owner -
NSNS N | e e S 5 site
6 Instrument spect
7 Author
8 Solvent DMSO
9 Temperature 300.2
10 Pulse Sequence zgpg30
11 Experiment 1D
12 Probe 5 mm PABBO BB/
19F-1H/ D Z-GRD
7119470/ 0186
13 Number of Scans 1024
14 Receiver Gain ~ 191.4
15 Relaxation Delay 2.0000
16 Pulse Width 9.5000
17 Presaturation
Frequency
18 Acquisition Time 1.0486
19 Acquisition Date 2020-04-21T20:35:28
20 Modification Date 2020-04-21T20:35:29
21 Class
22 Spectrometer  125.76
Frequency
23 Spectral Width ~ 31250.0
24 Lowest -3049.8
! Frequency
}
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f1 (ppm)
. . o Operator: Ms. Dao Thi Nhung
Lab: Materials chemistry, Faculty of Chemistry, HUS-VNU P s Mass Spectrometter
19 Le Thanh Tong, Hoan Kiem, Ha Noi Mobile: 0948 119 043; Email: daothinhungtn@yahoo.com I.TO. Orbi"ap XI.TM
. Sample name : 70Et4MeCou
Tel: 844.38.253.053; Fax: 844.38.241.140 Mail: Chem.vnu@.edu.vn P
Mode: ESI, M+H
C:ALTQ Orbitrap\..\5b_200506135522 5/7/2020 4:10:35 PM
5b_200506135522 #416 RT:4.82 AV: 1 NL: 1.34E5
T: ITMS + ¢ ESI Full ms [50.00-2000.00]
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4-Methyl-7-isopropoxycoumarin (4d)
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Lab: Materials chemistry, Faculty of Chemistry, HUS-VNU

19 Le Thanh Tong, Hoan Kiem, Ha Noi

Tel: 844.38.253.053; Fax: 844.38.241.140 Mail: Chem.vnu@.edu.vn

C:\LTQ Orbitrap\Nhung\1Nam 2020\6C

2500 2000
Wavenumbers (cm-1)

1500

4-Me-T-isopropaly. KBr

Operator: Ms. Dao Thi Nhung
Mobile: 0948 119 043; Email: daothinhungtn@yahoo.com

Sample name: 6¢-70Et4MeCou
Mode: ESI, M+H

Mass Spectrometter

LTQ Orbitrap XL™

Solvent: MeOH/DCM

5/5/2020 1:10:06 PM

6C #1310 RT: 8.31 AV:1 NL: 1.12E6
T: ITMS + ¢ ESI Full ms [50.00-2000.00]
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_200506135522 #416 RT:4.82 AV:1 NL: 1.34E5 T:
ITMS + c ESI Full ms [50.00-2000.00]
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4Me7BuCou-DMSO-1H
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Lab: Materials chemistry, Faculty of Chemistry, HUS-VNU
19 Le Thanh Tong, Hoan Kiem, Ha Noi

Tel: 844.38.253.053; Fax: 844.38.241.140 Mail: Chem.vnu@.edu.vn

C:\LTQ Orbitrap\...\7G_200506135532

Operator: Ms. Dao Thi Nhung

Mobile: 0948 119 043; Email:
daothinhungtn@yahoo.com

Samg}c name : 5f-70Bu4MeCou

Mass Spectrometter

LTQ Orhitrap XL"

5/6/2020 1:55:22 P

ode: ESI, M+H

7G_200506135522 #210 RT:2.35 AV: 1 NL: 1.25E4
F: ITMS + ¢ ESI Full ms [50.00-2000.00]
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4Me7isoBuCou—DMSO—-1H

™) o -]

] =] 2 o R R B el ) =)
= = e o ) | W L e e B = o0 [
W o @Sy e o on — o oy o) R R e = & o
- - e =] o o o e N N N O R N IR S AN I SN =3

Vo

T,

VO

T T T T T T T T
8 7 6 5 4 3 2 1 0 ppm
)\ J \ /| S\ LU )
o o L] fa] lea] u o
= fa=] L] — o oy O
b= st S 4 S e -
— o~ — o] o — el
dMe7isoBuCou—DMSO—C13CPD
e en o o e i o
uy [asB¥ =] w [= S A | o 1 oo o 1= U o0 T - N o
[==} == o (an] [=n TN oo B el ] C=a NN [Fo AN - I A =R o <
Bl ? ~ ol SEOTEINERnRE
- & el e Py e e s e e e S
H2Ea S R . o . O L
= i = e : A AR AR N

— 101

180 160 140 120 100 80 60 40 20 0 rpm

S52



Display Report - Selected Window Selected Analysis

Analysis Name: 14011621.d Instrument: Agilent 6310 Ion Trap
Method: DC MS.m Operator: Phong PTHC, Vien Hoa HCTN
Sample Name: 4-Me-7 iso butoxy cou 1H

Print Date: 1/16/2014 3:54:39 PM
Acq. Date: 1/16/2014 3:42:42 PM

Analysis Info:
Intens. +MS, 0. 1min #4|
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o0k ... - -
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Date: Thu Nov 15 19:18:19 2012
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Lab: Materials chemistry, Faculty of Chemistry, HUS-VNU
19 Le Thanh Tong, Hoan Kiem, Ha Noi

Tel: 844.38.253.053; Fax: 844.38.241.140 Mail: Chem.vnu@.edu.vn

Operator: Ms. Dao Thi Nhung
Mobile: 0948 119 043; Email: daothinhungtn@yahoo.com
Sample name :6g-70Pn4MeCou

Mass Spectrometter

LTQ Orbitrap XL™

C:\LTQ Orbitrap\..\6G_200506135522

Mode: ESI, M+H

5/6/2020 2:06:43 PM

6G_200506135522 #127 RT: 1.27 AV: 1

NL: 1.73E5

T: ITMS + ¢ ESI Full ms [50.00-2000.00]
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4-Methyl-7-isopentoxycoumarin (4h)
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4MeT7IsoPenCou—DMSO—-C13CPD
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_200506135522#416 RT:4.82 AV:1 NL: 1.34E5 T:
ITMS + c ESI Full ms [50.00-2000.00]

4-Methyl-7-allyloxycoumarin (4i)
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Lab: Materials chemistry, Faculty of Chemistry, HUS-¥NU
19 Le Thanh Tong, Hoan Kiem, Ha Noi

Tel: 844.38.253.053; Fax: 844.38.241.140 Mail: Chem.vn

CALTQ Orbitrapt \5i_200505134821

Operator: Ms. Dao "Thi Nhung
Mobile: 0948 119 043; Email

daothinhungmia:

Leduvn

SAMP

} HTOAly14MeCou
S/812020 TSR EAE: ST, M+T1

Mass Spectrometter

LTQ Orbitrap XL™
Solvent: McOL/DCM

5i_200505134321 #1505 RT: 941 AV 1
F: ITMS + ¢ ESI Full ms [50.00-2000.00]
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2.2. Selected spectra of 6- and 7-alkoxy-4-formylcoumarins Sa-h and 6a-j

4-Formyl-6-ethoxycoumarin (5b)
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4For6EtoCou—DMSO—-C13CPD
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Lab: Materials chemistry, Faculty of Chemistry, HUS-VNU
19 Le Thanh Tong, Hoan Kiem, Ha Noi

Tel: 844.38.253.053; Fax: 844.38.241.140 Mail: Chem.vnu@.edu.vn

Operator: Ms. Dao Thi Nhung Mass Spectrometter
Mobile: 0948 119 043; Email: daothinhungtn@yahoo.com LTQ Drhitrap XLTM

Sample name : 5b ForCou
Mode: ESI, M+H

C:\LTQ Orbitrap\..\5b_200506135522 5/6/2020 2:10:35 PM

5b_200506135522 #416 RT:4.82 AV: 1 NL: 1.34E5
T: ITMS + ¢ ESI Full ms [50.00-2000.00]
100

95

80

75—

70—

65

60

55

50

Relative Abundance

45
40—
35

30
25—

20

10 116.90

60 80 100 120

241.11

219.15

245.21
134.14 205.09

150.05 255.12

140 160 180 200 220 240 260

m/z

S62



5b_200506135522 #416 RT:4.82 AV: 1 NL: 1.34E5
T: ITMS + ¢ ESI Full ms [50.00-2000.00]
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Toan-7¢.20.1.1r =
O ONOOOW =W OINT NN NANONMMOWL=NT T
Toan-7¢ ~— DM AN OO D0 CONWNILN " —Oo0Oo0ORNVILMOHANOD Parameter Value
S QAT MO NN A QooammMm Wmmae”R”RhRRReoR
— NSNS NN TOommm NNN—A—A A"~~~ O 1 Title Toan-7¢.20.1.1r
N N e——— ~ ~N N |2 comment  Toan7c
3 Origin Bruker BioSpin GmbH
4 Owner nmr
5 Site
6 Instrument spect
7 Author
8 Solvent DMsSO
9 Temperature 299.3
10 Pulse 2930
Sequence
11 Experiment 1D
12 Probe 5 mm PABBO BB/
19F-1H/ D Z-GRD
7119470/ 0186
13 Number of 16
Scans
14 Receiver Gain 138.9
15 Relaxation 1.0000
Delay
16 Pulse Width ~ 9.8000
17 Presaturation
Frequency
18 Acquisition 3.2768
Time
19 Acquisition 2020-04-24T10:39:37
20 Modification  2020-04-24T10:39:38
Date
21 Class
22 Spectrometer  500.13
| Frequency
I 23 Spectral Width 10000.0
I 24 Lowest -1911.5
Frequency
25 Nucleus 1H
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7119470/ 0186
13 Number of 128
Scans
14 Receiver Gain 191.4
15 Relaxation 2.0000
Delay
16 Pulse Width ~ 9.5000
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220 210 200 190 180 170 160 150 140 130 120 110 100 90 70 60 50 40 30 20 10 0 -10 -20
f1 (ppm)
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Lab: Materials chemistry, Faculty of Chemistry, HUS-VNU Operator: Ms. Dao Thi Nhung Mass Spectrometter
19 Le Thanh Tong, Hoan Kiem, Ha Noi Mobile: 0948 119 043; Email: daothinhungtn@yahoo.com LTO Orbi"ap XLTM

. Sample name : 60Pr4ForCou
: 844.38.253.053; : 844.38.241. : .vnu(@.edu.
Tel: 844.38.253.053; Fax: 844.38.241.140 Mail: Chem.vnu@.edu.vn Mode: ESL M-+

C:\LTQ Orbitrap\..\6G_200506135522 5/7/2020 2:06:43 PM

6G_200506135522 #127 RT: 1.27 AV: 1 NL: 1.73E5
T: ITMS + ¢ ESI Full ms [50.00-2000.00]

255.17
100
95
90—
85—
80
75
70
65
60—
] 3
2
S 55 233.12
S
£ 50
2
S a5
&
a0
35
30
25
20
15
10 240.26
3 151.06
= 267.13
282.22
3 134.09 163.19 176.16
o— ! P ! il i et Ly e i o —yp L
60 80 100 120 140 160 180 200 220 240 260 280
m/z
6G_200506135522 #127 RT: 1.27 AV: 1 NL: 1.73E5
T: ITMS + ¢ ESI Full ms [50.00-2000.00]
233.0817
100
95
20
85
80
75
70—
65
60
=1
g
§ 55—
£ so0-
£
= 45
o
40
35
30—
25—
20
15 218.1231
E 180.1237
e 155.1126 240.1326 268.1325
= 142.1209
5
o T S T e Loy L e A | y i ey !
60 80 100 120 140 160 180 200 220 240 260 280
m/z
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4-Formyl-6-isopropoxycoumarin (5d)
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Lab: Materials chemistry, Faculty of Chemistry, HUS-VNU Operator: Ms. Dao Thi Nhung Mass Spectrometter

19 Le Thanh Tong, Hoan Kiem, Ha Noi Mobile: 0948 119 043; Email: daothinhungtn@yahoo.com LTQ 0rbitrap XLTM
- Sample name :60Pr4ForCou
: 844.38.253.053; : 844.38.241. )
Tel: 844.38.253.053; Fax: 844.38.241.140 Mail: Chem.vnu@.edu.vn Mode: ESL M-+
C:\LTQ Orbitrap\...\6G_200506135521 5/7/2020 2:06:43 PM

6G_200506135522 #127 RT:1.27 AV: 1 NL: 1.73E5
T: ITMS + ¢ ESI Full ms [50.00-2000.00]
100 255.19

95

90

85

80

75

70
65

60

55

50
233.15

45

Relative Abundance

40

35

30

25

20

240.16

3 13719 157-16 267.15 287.14

. .
60 80 100 120 140 160 180 200 220 240 260 280

6G_200506135522 #127 RT: 1.27 AV: 1 NL: 1.73E5
T: ITMS + ¢ ESI Full ms [50.00-2000.00]
100 233.0819

95
90

85

80
75
70
65

60

55
50

45

Relative Abundance

40

35

30

25

20

15 220.1232

10 242.1226

151.1106
3 137.1209 176.1236 267.1323

53 282.2342
O——— T — T e L gy T — T B | “ T LAl
60 80 100 120 140 160 180 200 220 240 260 280

S67



4-Formyl-6-butoxycoumarin (5e)

0.8
173544
17100.12
06 1584.73
143523 124352
05 148,74
0.4 104673
294352 823.05
0.3 287225
' T35
B40.57
3072101 i
02 'r'm.ad
1
0.1
o0 | — ——— .
S ——— -
! "
4000 3500 3000 2500 2000 1500 1000
Wavenumbers (cm-1)
Date: Thu Nov 15 20:08:11 2012 4for-6-butoxy cou- Ngay do 17/4/2013. KBr
Toam-7e.40.1.1r
RSB B RN RSN R eR A BRI NI IR RRREREINERRTRRE Ry Peorameter value
o'c’lc'!"i"Z"Z"Z“"."‘?"“.‘*!N.‘*!"‘!"1"!°9°9°‘!”’.°'2C3C3C?°2“°.'\.'ﬁ'\'\.’\‘Q"ZT"ZT"ZT%TYQQ‘“ .
ANRNNNNNNNNNNNRNNN GG SO mddrddddddddddda oo g e Toan-7e.40.1.1r
i e N = ST T ) Comment Toan-7e
3 Origin Bruker BioSpin GmbH
4 Owner nmr
5 Site
6 Instrument spect
7 Author
8 Solvent DMSO
9 Temperature 299.2
10 Pulse Sequence  zg30
11 Experiment 1D
12 Probe 5 mm PABBO BB/ 19F-1H/ D
2-GRD 7119470/ 0186
13 Number of Scans 16
14 Receiver Gain 95.2
15 Relaxation Delay ~ 1.0000
16 Pulse Width 9.8000
17 Presaturation
Frequency
18 Acquisition Time ~ 3.2768
19 Acquisition Date  2020-04-24T11:03:57
20 Modification Date  2020-04-24T11:03:59
21 Class
22 Spectrometer 500.13
1 Frequency
! 23 Spectral Width ~ 10000.0
i P P e Gy et e M
o CONOONWL®DMN =]
S SO QoaE NN MmO
— OO OO <+ < ©
T T T T T T T T T T T T
11 10 9 8 7 6 4 3 2 1 0
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Toan-7ed®.1.1r N B Rl AL ANNM Parameter Value
(=} M T HOON O O MOATHO IO DM .
Toan-7e = © N O oY TNOR Q XOANRAETRIOY, 1 Title Toan-7e.42.1.1r
< QW™ S awa g ? YOO 9 -
= © I < < NN A O ¥ OO APAD AT ZCa.m‘menl Toan7e
— — o o O IO POOmOM— — 3 Origin Bruker BioSpin GmbH
| VAR ~~\ [ 1 4 Owner nmr
5 Site
6 Instrument spect
7 Author
8 Solvent DMSO
9 Temperature 299.7
10 Pulse Sequence 2gpg30
11 Experiment 1D
12 Probe 5 mm PABBO BB/ 19F-1H/ D
Z-GRD 7119470/ 0186
13 Number of Scans 128
14 Receiver Gain 191.4
15 Relaxation Delay 2.0000
16 Pulse Width 9.5000
17 Presaturation
Frequency
18 Acquisition Time 1.0486
19 Acquisition Date 2020-04-24T11:11:51
20 Modification Date 2020-04-24T11:
21 Class
22 Spectrometer 125.76
Frequency
| 23 Spectral Width 31250.0
24 Lowest Frequency -3049.8
| | | 25 Nucleus 13C
) ‘ AP Mtemd Ein ammca
|
iUl
T T T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 9 8 70 60 50 40 30 20 10 O -10 -20
. . . Operator: Ms. Dao Thi Nhung
Lab: Materials chemistry, Faculty of Chemistry, HUS-VNU P = Mass Spectrometter
19 Le Thanh Tong, Hoan Kiem, Ha Noi Mobile: 0948 119 043; Email: daothinhungtn@yahoo.com I.TO. orbi"ﬂp XLIM
Sample name :6-60Bu4ForCou
Tel: 844.38.253.053; Fax: 844.38.241.140 Mail: Chem.vnu@.edu.vn .
Mode: ESI, M+H
CALTQ Orbitrap\...\6G_200506135532 5/8/2020 5:06:43 PM
6G_200506135522 #127 RT:1.27 AV: 1 NL: 1.73E5
T: ITMS + ¢ ESI Full ms [50.00-2000.00]
100 269.15
95
90—
85
80
75
70
65—
60
g
S s5 247.12
2 so
2
3 45—
o
40
35
30
25
20—
15
10 240.06
3 151.06
s 267.13
282.22
134.09 ‘ 164.18 177.16 200.25 |
o T — T — ! T - - T T T = T | - ey
60 80 100 120 140 160 180 200 220 240 260 280
m/z
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6D_200506135522 #127 RT: 1.27 AV:1 NL: 1.73E5
T: ITMS + c ESI Full ms [50.00-2000.00]

100

247.0977

95

90

85

80

75

70

65

60

55

50

a5

Relative Abundance

40
35
30
25
20
15 235.1185

225.1132
10 271.1525

150.0123 287.2113
s 165.1138

60 80 100 120 140 160 180 200 220 240 260 280

4-Formyl-6-isobutoxycoumarin (5f)
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Date’ Tue Mar 06 22 4037 2012 4-For 6i0BuCou KB
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Operator: Ms. Dao Thi Nhung
Mobile: 0948 119 043; Email: daothinhungtn@yahoo.com

Sample name :6i0Bu4ForCou
Mode: ESI, M+H

5/8/2020 5:06:43 PM

Lab: Materials chemistry, Faculty of Chemistry, HUS-VNU
19 Le Thanh Tong, Hoan Kiem, Ha Noi
Tel: 844.38.253.053; Fax: 844.38.241.140 Mail: Chem.vnu@.edu.vn

C:\LTQ Orbitrap\...\6G_200506135533

Mass Spectrometter

LTQ Orbitrap XL™

6G_200506135522 #127 RT: 1.27 AV: 1
T: ITMS + ¢ ESI Full ms [50.00-2000.00]

100

NL: 1.73E5

95—
90—
85

80
75
70—
65

60
55
50—

a5

Relative Abundance

40
35
30
25—
20

15 217.11

150.13

60 80 220

269.17

247.15

235.21
267.19

6E_200506135522 #127 RT: 1.27 AV: 1 NL: 1.73E5

T: ITMS + ¢ ESI Full ms [50.00-2000.00]
100

95

20
85
80
75
70
65
60
55=
50—

a5

Relative Abundance

40
35
30

25—

3 180.1234
3 150.0123 230.1145

S 167.1121

60 80 200
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4-Formyl-6-pentoxycoumarin (5g)

1737.50

0.55 1702.90
0.50
0.45
14368.99

0.40 124304

1547,

0.30

1052.58

1379,

0.25
204102

0.20

[ I =T - -~ o = T T - e

2878 .62

0.15
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0.05

po0 V— . R

0.35 n

4000 3500 3000 2500 2000 1500 1000 500
Wavenumbers (cm-1)

Date: Thu Nov 15 19:34:08 2012 4-for-6-pentoxy cou- Ngay do 17/4/2013. KBr

© ~oww 0900 0 A B R e ke
Current Data Parameters
L N

A N N A N [ERCRET AT N R -

S 5 V) S .4ForéPentoxy

X\EE\X / \\ L / / / NAME | TOAN.4ForéPentoxy
\‘ PROCNO 1

F2 - Acquisition Parameter

Date_ 20130906
Time 11.27
INSTRUM spect
PROBHD 5 mm Multinucl
PULPROG 2930
D 65536
SOLVENT DMSO
NS 16
DS 0
SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2769001 se
RG 57
DW 50.000 us
DE 6.00 us
TE 300.0 K
D1 1.00000000 se
MCREST 0.00000000 se
MCWRK 0.01500000 se

Pl 10.50 us

PL1 -1.00 dB
SFOl 500.1335009 MH
F2 - Processing parameters
ST 32768
SF 500.1300063 MH
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

12 11

[
S)
©
®©
N
o
o
w
N
o
<)

3
E

~
—

-

2.195
6.900 >
7.012
14.141
10.457

S72



'
)
[¢)

r6Pentoxy-DMSO-C13CPD

© Moo 0o mn D0
2 INI22ATT D222VLULRT 0 0 an MO0 RONeamo oD
) OHTNN AHOO MO~ MM NN ~ n W+ ONMOVWWOVWOMWVUATIS OO
o CoOBWBTRRM BADBEE WS ST T eesnwyadananyas
2 S2LRT2LT LASTNSIUCSS ¢ o e doccaccacasc
g SE0ULIST SO0COOODOS 8 2 33 S3383353%38355400
) | | ) \
/ /// | WV/
T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20
4For6PentoxyCou—-DMSO-COSYGP
pPm | ItLU { | J )
1 L2
] @ 0
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| - =
. ol -
E .
o
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11 : I I I I I I I I I I I
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S73

Current Data Parameters

NAME TOAN. 4For6Pento:
EXPNO 2
PROCNO 1
F2 - Acquisition Paramet
Date_ 20130917
Time 13.43
INSTRUM spect
PROBHD 5 mm Multinucl
PULPROG 2gpg30
D 65536
SOLVENT DMSO
NS 128
DS 2
SWH 31446.541
FIDRES 0.479836
20 1.0420883
RG 32768
oW 15.900
DE 6.00
TE 300.0
D1 2.00000000
d11l 0.03000000
DELTA 1.89999998
MCREST 0.00000000
MCWRK 0.01500000

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
SFO2

sI
SF
WDW
SSB
1B
GB

CHANNEL f2 ====
waltzlé
1H

22.00
500.1320005 1

F2 - Processing paramete
32

125.7578442 1
EM

0
1.00
0

Current Data Parameters

NAME TOAN. 4For6PenCou
EXPNO 5
PROCNO 1
F2 - Acquisition Parameters
Date_ 20130925
Time
INSTRUM spect
PROBHD 5 mm Multinucl
PULPROG cosygpaf
TD 2048
SOLVENT cpe13
NS 8
DS 8
SW] 6009.615
2.934382
0.1705268
90.5
83.200
6.00
300.0
0.00000300
1.48689198
0.00000400
0.00020000
0.00016663
0.00000000
1.48689198

-1.00

500.1332508

GRADIENT CHANNEL
SIN

E.100
SINE.100

cooo
=

10.00
10.00
1000.00

usec
usec
dB
MHz

£ e de o o de o

sec

Fl - Acquisition parameters
DO 1

TD 256
SFOL 500.1323 MHz
FIDRES 23.443361 Hz
SW 12.000 ppm
FnMODE QF

F2 - Processing parameters
ST

SF 500.1300049 MHz
WDW SINE

sse 0

LB 0.00 Hz
GB 0

PC 1.00

F1 - Processing parameters
SI 1024

MC2 oF

SF 500.1290066 MHz
WDW

SsB 0

LB 0.00 Hz
GB 0



Analysis Info

Intens.

1254

75+

50

254

+MS, 1.8min #1123

269.0

4-Formyl-6-isopentoxycoumarin (5h)

1.1

173847
1.0
09 ‘ 1700.21
0.8
0.7 r 1438.26

0.6

0.5 2056 67

04
03

0.2

0.1

0.0

1374

1273

260 270 m/iz

115572

104367

82019

749.56

4000 3500 3000 2500 2000 1500
Wavenumbers (cm-1)

Date: Sun Nov 11 (09:48 29 2012 4-for-6-isopentoxi-cou- Ngay do 29/3/2013. KBr
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4Fo6isoPenCoukho-DMSO—-1H
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Lab: Materials chemistry, Faculty of Chemistry, HUS-VNU Operator: Ms. Dao Thi Nhung Mass Spectrometter

19 Le Thanh Tong, Hoan Kiem, Ha Noi Mobile: 0948 119 043; Email: daothinhungtn@yahoo.com LTO. Urbitrap XLTM

Tel: 844.38.253.053; Fax: 438,241,140 Mail: Chemvnu@eduvn oo L2 60iPndForCou Solvent: McOH/DCM
= Mode: ESI, M+H

C:\LTQ Orbitrap\..\5i_200505134921 5/5/2020 1:49:21 PM

5i_200505134921 #1505 RT:9.41 AV: 1 NL: 1.85E6

F: ITMS + ¢ ESI Full ms [50.00-2000.00]
100 283.21
95
20
85
80

75

Relative Abundance
a
o

45
40
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307
257
261.18
204 241.16
15 255.11
109 219.13 257.10
57 126.07 156.06
o 116.10 1‘42"13 174‘-20 188.19 199.24 234.21 | |
60 ' ' 80 ' 1(‘)0 ' 120 ' ' 1“10 160 ' ' 180 ' ' 2(‘)0 220 ' ' ' 240 26‘50 280 '
m/z
4-Formyl-7-ethoxycoumarin (6b)
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40@0 3500 3000 2500 2000 1500 1000
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Date: Fri NEov 11 05:07: 38 2011 4For-4Me 7Etocumarin. KBr
Scans: 32 o

Resolutiora: 4.000

B0 °o
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4For7EtoCou—DMSO—1H
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T.ab: Materials chemistry, Faculty of Chemist
19 e Thanh Tong, [Moan Kiem, Tla Noi

. HU

Tel: 844.38.253.053; Fax: 84

CALTQ Orbitraph. \Sb_200506135522

Chem.viu

.edu.vn

Operalor; Ms, Dao 'Thi Nhung,
Mobile: 0948 119 043 Email: daothinhunginiivihoo.com
Sample name : -7OEt4ForCou

LS1,

Mod M+
5/5/2020 2:11:35 PM

Mass Spectrometter

LTQ Orbitrap XL"

S5b_200506135522 #4168 RT: 4.82 AV: 1
T: ITMS + ¢ ESI Full ms [50.00-2000.00]

100

NL: 1.34E5

95—

a0

40"
35—
30 _

25~

15014y 1737 1881
TAPEE ¥ Sl

160
miz

180

1 20121
TR ———

200

z41.13

219.12

20513

255.12

257.12

260

5D_200506135522 #416 RT:4.82 AV: 1
T: ITMS + ¢ ESI Full ms [50.00-2000.00]

NL: 1.34E5
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45

Relative Abundance

60 80

251.1242
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4-Formyl-7-propoxycoumarin (6c)

0.12 Ba1.81
kY
0.10 Jodem
580 40
173163
A
b oo8 170042 g
§ 181248 | gpa.ve
0 22 82081
r 1289.13
b 0.06 1seaflo  104F12
a 59.14
n
[+
0.04 |
8 ||
{5151
0.02 06481 | !
2930.10 ;
2837.80
0.00 a Y L .
" "
4000 3500 3000 2500 2000 1500 1000
Wavenumbers (cm-—1)
Date: Fri Apr13 00:11:07 2012 4-for-Tpro coun urin, KBr
Toan-7¢.20.1.1r ™
Toan-7c 3 RAVIS3T8R SEXRR NNE5RRInHI3 S Parameter Value
=) aRY T NONN= eaoamm Winhae”R”hRNNNS SO
— NS IS SIS SIS NS TOOMOMM NANNA A A A A~ O 1 Tite Toan-7¢.20.1.1r
I NN ——— ~ ~N Ne—m———— 2 Comment  Toan-7c
3 Origin Bruker BioSpin GmbH
4 Owner nmr
5 Site
6 Instrument spect
7 Author
8 Solvent DMSO
9 Temperature 299.3
10 Pulse 2930
Sequence
11 Experiment 1D
12 Probe 5 mm PABBO BB/
19F-1H/ D Z-GRD
2119470/ 0186
13 Number of 16
Scans
14 Receiver Gain  138.9
15 Relaxation 1.0000
Delay
16 Pulse Width ~ 9.8000
17 Presaturation
Frequency
18 Acquisition 3.2768
Time
19 Acquisition 2020-04-24T10:39:37
Date
20 Modification  2020-04-24T10:39:38
| | Date
21 Class
22 Spectrometer  500.13
Frequency
| 23 Spectral Width 10000.0
| 24 Lowest -1911.5
Frequency
25 Nucleus 1H
26 Acquired Size 32768
27 Spectral Size 65536
A
i i 2 i i i
< N < — [Te}
@ QX Qan < - <
o o oo o~ (o] (2]
T T T T T T T T T T T T T T T T T T T T T T T T
1.5 11.0 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 3.0 25 20 15 10 05 00

f1 (ppm)
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Toan-7c.22.1.1r [eJoXeoXe) sXoXe)
Toan-7c [ERuRURGY LRGRY) Parameter Value
k==
® RN sLanx ~ ?\ a g E g a g . 1 Title Toan-7¢.22.1.1r
— 0 = -
— O N ©Wn 0T NN N OYRNRORFNOMm o™ 2 Comment  Toan-7c
< [SRTac N N S 0 g o MmOt opons X 3 Origin Bruker BioSpin GmbH
e © T T NN =S S Soogopaoon S 4 Owner mr
- — o N ISTTTPhooN =
| (AR NN | " | I 5 Ste
6 Instrument  spect
7 Author
8 Solvent DMSO
9 Temperature 299.8
10 Pulse 2gpg30
Sequence
11 Experiment 1D
12 Probe 5 mm PABBO BB/
19F-1H/ D Z-GRD
7119470/ 0186
13 Number of 128
Scans
14 Receiver Gain 191.4
15 Relaxation  2.0000
Delay
16 Pulse Width ~ 9.5000
17 Presaturation
Frequency
18 Acquisition  1.0486
Time
19 Acquisition  2020-04-24T10:47:33
Date
20 Modification  2020-04-24T10:47:34
Date
21 Class
T T T T T T T T T T T T T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 -20
f1 (ppm)

Lab: Materials chemistry, Faculty of Chemistry, HUS-VNU
19 Le Thanh Tong, Hoan Kiem, Ha Noi

Tel: 844.38.253.053; Fax: 844.38.241.140 Mail:

C:\LTQ Orbitrap\..\6G_200506135522

Chem.vnu@.edu.vn

Operator: Ms. Dao Thi Nhung
Mobile: 0948 119 043; Email: daothinhungtn@yahoo.com

Sample name :70Pr4ForCou
Mode: ESI, M+H

5/7/2020 2:06:43 PM

Mass Spectrometter

LTQ Orhitrap XL™

6G_200506135522 #127 RT: 1.27 AV: 1 NL: 1.73E5

T: ITMS + ¢ ESI Full ms [50.00-2000.00]
100
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4-Formyl-7-isopropoxycoumarin (6d)
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4For7IsoProCou—DMSO—C13CPD
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Lab: Materials chemistry, Faculty of Chemistry, HUS-VNU
19 Le Thanh Tong, Hoan Kiem, Ha Noi

Tel: 844.38.253.053; Fax: 844.38.241.140 Mail: Chem.vnu@.edu.vn

C:\LTQ Orbitrap\..\6G_200506135422
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Operator: Ms. Dao Thi Nhung
Mobile: 0948 119 043; Email: daothinhungtn@yahoo.com

Mass Spectrometter

LTQ Orhitrap XL"

Sample name : 7iOPr4ForCou
Mode: ESI, M+H

5/7/2020 2:06:43 PM
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71_200506135522 #127 RT: 1.27 AV:1 NL: 1.73E5
T: ITMS + c ESI Full ms [50.00-2000.00]
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HOONNNONON WMWY IN Parameter Value
Noonoowl\\ommg:mmuomm
MRLYITILILILITIILILTRRR 4,
R e - & Title Toan-7e.40.1.1r
==\ 227 Comment Toan-7e
3 Origin Bruker BioSpin GmbH
4 Owner nmr
5 Site
6 Instrument spect
7 Author
8 Solvent DMsO
9 Temperature 299.2
10 Pulse Sequence  2g30
11 Experiment 1D
12 Probe 5 mm PABBO BB/ 19F-1H/ D
Z-GRD 7119470/ 0186
13 Number of Scans 16
14 Receiver Gain 95.2
15 Relaxation Delay ~ 1.0000
16 Pulse Width 9.8000
17 Presaturation
Frequency
18 Acquisition Time ~ 3.2768
19 Acquisition Date 2020-04-24T11:03:57
20 Modification Date ~ 2020-04-24T11:03:59
21 Class
22 Spectrometer 500.13
| Frequency
| 23 Spectral Width 10000.0
i S R
o OLANOONWOWOMIMN Mmoo
e QarQeeavhnn MY Qe
— OO —H0O T <+ ©
T T T T T T T T T T T T
11 10 9 8 7 6 5 4 3 2 1 0
f1 (ppm)
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< SRR N LS AON G y Lo Yo -
N DT < ARA=SN3S B SO SAPRTG AT 2 Comment Toan7e
— — o o o o ©O© ¥ T < PO - 3 Origin Bruker BioSpin GmbH
I AR ~ [T 1 4 Owner nmr
5 Site
6 Instrument spect
7 Author
8 Solvent DMSO
9 Temperature 299.7
10 Pulse Sequence 2gpg30
11 Experiment D
12 Probe 5 mm PABBO BB/ 19F-1H/ D

19 Acquisition Date
20 Modification Date

Z-GRD 7119470/ 0186

13 Number of Scans 128
14 Receiver Gain 191.4
15 Relaxation Delay 2.0000
16 Pulse Width 9.5000
17 Presaturation

Frequency
18 Acquisition Time 1.0486

2020-04-24T11:11:51
2020-04-24T11:11:52

21 Class

22 Spectrometer 125.76
Frequency

23 Spectral Width 31250.0

24 Lowest Frequency  -3049.8

25 Nucleus 13C
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Lab: Materials chemistry, Faculty of Chemistry, IIUS-VNU
19 Le Thanh Tong, Hoan Kiem. Ha Noi

Tel: 844.38.253.053; Fax: 844.38.241.140

CALTQ Orbitrapl...\6G_200506135533

Mail: Chem vnuge.cduvn

Operator: Ms. Duo Thi Nhung
Maobile; 0948 119 043; Timail; daothinhung

Mass Spectrometter

LTQ Orhitrap XL™

@:yahoo.com

Sample name :7OBu4ForCou
Meodc: ESL M+H

5/8/2020 5:06:43 PM
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T: ITMS + ¢ ESI Full ms [$0.00-2000.00]
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4-Formyl-7-isobutoxycoumarin (6f)
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D 65536
SOLVENT DMSO
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FIDRES 0.152588 Hz
20 3.2769001 se
RG 64
DW 50.000 us
DE 6.00 us
TE 300.0 K
D1 1.00000000 se
MCREST 0.00000000 se
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NUC1 1H
P1 10.50 us
PL1 -1.00 dB
SFO1 500.1335009 MH

7
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GB 0
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Lab: Materials chemistry, Faculty of Chemistry, HUS-YNU
19 Le Thanh Tong, Hoan Kiem, Tla Noi

Tel: 844.38.253.033; Fax: 844.38.241.140 Mail: Chem.vnug.cdu.vn

CALTQ Orbitraph.. \6G_200506135533

Operator: Ms. Dao Thi Nhung
Maobile: 0948 119 043; Tmail: daothinhungs

Sample name :70Bud4ForCou
Mode: LSI, M

5/8/2020 5:06:43 PM

Mass Spectrometter

LTQ Orbitrap XL™
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T: ITMS + ¢ ESI Full ms [§0.00-2000.00]
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6D_200506135522 #127 RT: 1.27 AV:1 NL: 1.73E5
T: ITMS + ¢ ESI Full ms [50.00-2000.00]
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PULPROG zg30
TD 65536
SOLVENT DMSO
NS 16
Ds 0
SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2769001 se
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CHANNEL f1
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Lab: Materials chemistry, Faculty of Chemistry, HUS-VNU

19 Le Thanh Tong, Hoan Kiem, Ha Noi

Tel: 844.38.253.053; Fax: 844.38.241.140 Ma

C:ALTQ Orbitrap\..\5i_200505134921

Operator: Ms. Dao Thi Nhung

Mobile: 0948 119 043; Email: daothinhungtn@yahoo.com
SAMPLE:70Pn4ForCou

hem.vnu@.edu.vn

5/5/2020 1:49:21 PM

Mode: ESI, M+H

Mass Spectrometter

LTQ Orbitrap XL"
Solvent: MeOH/DCM

5i_200505134921 #1505 RT: 9.41 AV: 1
F: ITMS + c ESI Full ms [50.00-2000.00]
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Lab: Materials chemistry, Faculty of Chemistry, HUS-VNU

19 Le Thanh Tong, Hoan Kiem, Ha Noi

Tel: 844,38 253.053; Fax: 84438 241.1

CALTQ Orbitraph..\5i_200505134921

Operator: Ms. Dao Thi Nhung

Mobile: 0948 119 043; Email: daothinhungr

SAMPLE:70Pn4ForCou

Mode: ESI, M+H
25/5/2020 1:49:21 PM

40 Ma

Chem. vinuf@.edu. vin

Mass Spectrometter

LTG Orbitrap XL™

ThermoSCIENTIFIC company

Resolution: =60 000 Dt
Sensitivity: 1071+
Tandem: n=>= 15

Mass Accuracy: < 2ppm
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4-Formyl-7-isopentoxycoumarin (6h)
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Lab: Materials chemistry, Faculty of Chemistry, HUS-VNU
19 Le Thanh Tong, Hoan Kiem, Ha Noi

Tel: 844.38.253.053; Fax: 844.38.241.140 Mail:

C:\LTQ Orbitrap\..\5i_200505134921

“hem.vnu@.edu.vn
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Operator: Ms. Dao Thi Nhung
Mobile: 0948 119 043; Email: daothinhungtn@yahoo.com

SAMPLE:70iPn4ForCou
Mode: ESI, M+H

5/5/2020 1:49:21 PM

Mass Spectrometter

LTQ Orhitrap XL™

Solvent: MeOH/DCM
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5E_200505134921 #1505 RT:9.41 AV: 1 NL:
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