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Compounds characterization data

(E)-1-(5-hydroxy-2,2-dimethyl-2 H-chromen-6-yl)-3-(2-(4-methoxybenzoyl) benzofuran-5-
yl)prop-2-en-1-one (16).

Yield 82%; MP: 180-182 °C; FT-IR (KBr, cm!) 3395, 3023, 1641, 1367, 1217, 1114, 927, 763,
671; 'H NMR (CDCls, 300 MHz) &: 13.62 (s, 1H), 8.14 (d, J = 8.7Hz, 2H), 8.00 (d, J = 15.4 Hz,
1H), 7.99 (s, 1H), 7.82 (d, J = 8.6 Hz, 1H), 7.76 (d, J = 8.8 Hz, 1H), 7.68 (d, J = 8.6Hz, 1H),
7.60 (d, J = 15.4 Hz, 1H), 7.56 (s, 1H), 7.05 (d, J = 8.7Hz, 2H), 6.77 (d, J = 10.1 Hz, 1H), 6.42
(d, J = 8.8Hz, 1H), 5.62(d, J = 10.1 Hz, 1H), 3.95 (s, 3H), 1.49 (s, 6H); 3C NMR (CDCl,, 50
MHz) &: 191.66, 182.39, 163.82, 160.99, 159.95, 156.81, 153.76, 143.81, 132.03, 131.10,
130.66, 129.50, 128.16, 127.80, 124.07, 120.10, 115.82, 115.15, 113.94, 113.12, 109.43, 108.39,
77.91, 55.56, 28.39; HRESIMS: m/zcalcd for [M+H]* C3H,504 481.1646 found 481.1644.

(E)-1-(5-hydroxy-2,2-dimethyl-2 H-chromen-6-yl)-3-(2-(4methylbenzoyl)benzofuran-5-
yl)prop-2-en-1-one (17)

Yield 90%; MP: 188-190°C; FT-IR (KBr, cm') : 3440, 1639, 1582, 1550, 1480, 1365, 1247,
113, 1049, 977, 819, 770; '"H NMR (CDCls, 300 MHz) §: 13.66 (s, 1H), 8.02 (d, J = 15.4Hz,
1H), 8.02-7.89 (brd, 3H), 7.83 (d, J = 8.4 Hz, 1H),7.75 (d, J = 8.4 Hz, 1H), 7.69 (d, J = 8.5 Hz,
1H), 7.66 (d, J = 15.4Hz, 1H), 7.56 (s, 1H), 7.37 (d, J = 15.4Hz, 2H), 6.78 (d, J = 10.1Hz, 1H),
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6.41 (d, J = 8.5Hz, 1H), 5.82 (d, J = 10.1Hz, 1H), 2.50 (s, 3H), 1.49 (s, 6H); 3C NMR (101
MHz, CDCI3) § 191.68 , 183.69 , 161.02 , 159.98 , 156.93 , 153.52, 144.17 , 143.78 , 134.29 ,
131.19, 130.66 , 129.69 , 129.35 , 128.19 , 127.96 , 127.77 , 124.19 , 120.20 , 115.84 , 115.69 ,
114.03 , 113.21 , 109.47 , 108.41 , 77.93 , 28.40 , 21.76. HRESIMS: m/zcalcd for [M+H]*
C30H,505 465.1702 found 465.1697.

(E)-3-(benzofuran-5-yl)-1-(5-hydroxy-2,2-dimethyl-2 H-chromen-6-yl)prop-2-en-1-one (18).
0 o}
O
OH O 44

Yield 62%; MP: 116-118 °C; FT-IR (KBr, cm'): 3446, 2926, 2807, 1633, 1470, 1360, 1109,
854, 773; 'TH NMR (CDCls, 300 MHz) &: 13.77 (s, 1H), 8.01 (d, J = 15.4Hz, 1H), 7.89 (d, J = 1.1
Hz, 1H), 7.76 (d, J = 8.8 Hz, 1H), 7.68 (d, J = 7.1 Hz, 1H), 7.63 (s, 1H), 7.58 (d, J = 15.4Hz,
1H), 7.55 (d, J = 8.5Hz, 1H), 6.83 (d, J=2.2 Hz, 1H), 6.78 (d, J = 10.1Hz, 1H), 6.42 (d, J= 8.8
Hz, 1H), 5.61 (d, J= 10.1 Hz, 1H), 1.49 (s, 6H); 3C NMR (CDCls, 50 MHz) &: 191.95, 161.00,
159.82, 156.31, 146.18, 144.84, 130.68, 129.99, 128.13, 124.72, 122.32, 119.17, 115.94, 114.12,
112.06, 109.47, 108.31, 106.86, 77.85, 28.41; HRESIMS: m/zcaled for [M+H]" CH;o04
347.1278 found 347.1284.

(E)-1-(5-hydroxy-2-methyl-2-(4-methylpent-3-enyl)-2 H-chromen-6-yl)-3-(2-(4
methoxybenzoyl)benzofuran-5-yl)prop-2-en-1-one (19)

Yield 82%; MP: 130-132 °C; FT-IR (KBr, cm™): 3456, 3067, 2922, 2854, 1635, 1579, 1480,
1362, 1110, 840, 764; '"H NMR (CDCls, 300 MHz) &: 13.65 (s, 1H), 8.14 (d, J = 9.0Hz, 2H),
8.01 (d, J=15.4 Hz, 1H), 7.99 (s, 1H), 7.82 (dd, J= 8.7 & 1.3 Hz, 1H), 7.76 (d, J = 8.8 Hz, 1H),
7.68 (d, J=8.7Hz, 1H), 7.60 (d, J = 15.4 Hz, 1H), 7.56 (s, 1H), 7.04 (d, J = 9.0Hz, 2H), 6.82 (d,
J=10.1 Hz, 1H), 6.42 (d, J = 8.8Hz, 1H), 5.56 (d, J= 10.1 Hz, 1H), 5.11 (t, J = 7.3Hz,1H), 3.94
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(s, 3H), 2.14 (m, 2H), 1.78 (m,2H), 1.67 (s, 3H), 1.59 (s, 3H), 1.45 (s, 3H); 3C NMR (CDCls, 50
MHz) §: 191.78, 182.54, 164.05, 161.22, 160.59, 157.03, 153.98, 143.98, 132.27, 131.33,
130.98, 129.72, 128.07, 127.26, 124.33, 124.06, 120.29, 116.60, 115.42, 114.18, 113.32, 109.46,
108.47, 80.65, 55.80, 41.95, 27.43, 25.94, 22.93, 17.90; HRESIMS: m/zcaled for [M+H]*
C3sH3306 549.2272 found 549.2271.

(E)-3-(2-benzoylbenzofuran-5-yl)-1-(5-hydroxy-2-methyl-2-(4-methylpent-3-enyl)-2 H-
chromen-6-yl)prop-2-en-1-one (20)

Yield 72%; MP: 141-143°C; FT-IR (KBr, cm'): 3385, 3136, 2922, 1643, 1558, 1480, 1432,
1281, 1111, 798, 697; 'H NMR (CDCls, 300 MHz) &: 13.67 (s, 1H), 8.08 (d, J = 7.3 Hz, 2H),
8.00 (s, 1H), 7.97 (d, J = 15.2 Hz, 1H), 7.85 (d, J = 8.75 Hz, 1H), 7.767-7.63 (m, 4H), 7.60 (d, J
= 15.2 Hz, 1H), 7.58 (m, 2H), 6.83 (d, J= 10.1Hz, 1H), 6.40 (d, J = 18.9 Hz, 1H), 5.57 (d, J =
10.1 Hz, 1H), 5.11 (t, J = 6.3Hz, 1H), 2.12 (m, 2H), 1.78 (m, 2H), 1.68 (s, 3H), 1.59 (s, 3H), 1.46
(s, 3H); 13C NMR (CDCls, 50 MHz) &: 191.58, 184.07, 160.99, 160.38, 156.99, 153.28, 143.63,
136.93, 133.16, 131.93, 131.28, 130.68, 129.48, 128.63, 128.09, 127.72, 127.04, 124.25, 123.77,
120.30, 116.33, 116.15, 113.92, 113.24, 109.23, 108.22, 80.44, 41.72, 27.21, 25.65, 22.67,
17.62; HRESIMS: m/zcaled for [M+H]* C34H;,05 519.2166 found 519.2173.

(E)-3-(benzofuran-5-yl)-1-(5-hydroxy-2-methyl-2-(4-methylpent-3-enyl)-2 H-chromen-6-
yD)prop-2-en-1-one (21)

N O N O /
OH O 21
Yield 63%; MP: 77-79 °C; FT-IR (KBr, cm): 3358, 2923, 1637,1482, 1365, 1217, 1108, 767,
670; 'H NMR (CDCls, 300 MHz) &: 13.83 (s, 1H), 8.00 (d, J = 15.4Hz, 1H), 7.84 (s, 1H), 7.73
(d,J=8.9 Hz, 1H), 7.65 (d, J = 1.8 Hz, 1H), 7.65 (d, J = 15.4 Hz, 1H), 7.53 (m, 2H), 6.81 (d, J =

10.1 Hz, 1H), 6.79 (s, 1H), 6.41 (d, J = 8.9Hz, 1H), 5.56 (d, J = 10.1 Hz, 1H), 5.13 (t, J = 6.1Hz,
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1H), 2.13 (m, 2H), 1.82 (m, 2H), 1.69 (s, 3H), 1.60 (s, 3H), 1.46 (s, 3H); 3C NMR (CDCl,, 75
MHz) &: 191.71, 160.99, 160.18, 156.26, 146.13, 144.75, 131.85, 130.71, 129.96, 128.18,
126.92, 124.70, 123.90, 122.30, 119.07, 116.48, 114.02, 112.00, 109.23, 108.10, 106.85, 80.32,
41.72, 27.17, 25.71, 22.73, 17.67; HRESIMS: m/zcaled for [M+H]* C»H»04 415.1904 found
415.1910.

(E)-1-(7-hydroxy-2,2-dimethyl-2 H-chromen-8-yl)-3-(2-(4-methoxybenzoyl)benzofuran-5-
yl)prop-2-en-1-one (22)

Yield 92%; MP: 155-157 °C; FT-IR (KBr, cm™): 3512, 2853, 1602, 1552, 1472, 1312, 1157,
767, '"H NMR (CDCl;, 300 MHz) &: 13.11 (s, 1H), 8.14 (d, J = 8.1Hz, 2H), 8.09 (d, /= 15.2 Hz,
1H), 7.94 (s, 1H), 7.91 (d, J = 15.2 Hz, 1H), 7.79 (d, J = 8.6 Hz, 1H), 7.68 (d, J = 8.6Hz, 1H),
7.55 (s, 1H), 7.09 (d, J = 8.3Hz, 1H), 7.05 (d, J= 8.1 Hz, 2H), 6.52 (d, J = 8.3Hz, 1H), 6.29 (d, J
=9.9 Hz, 1H), 5.53 (d, /=9.9 Hz, 1H), 3.93 (s, 3H), 1.58 (s, 6H); *C NMR (CDCl;, 50 MHz) 6:
194.10, 182.40, 164.33, 163.79, 156.70, 154.74, 142.49, 133.60, 131.98, 131.65, 129.53, 127.79,
127.34, 126.30, 124.09, 122.30, 115.22, 113.94, 113.15, 111.70, 109.92, 78.25, 55.55, 28.33;
HRESIMS: m/zcalcd for [M+H]" C30H,506 481.1646 found 481.1640.

(E)-1-(7-hydroxy-2,2-dimethyl-2 H-chromen-8-yl)-3-(2-(4-methylbenzoyl)benzofuran-5-
yl)prop-2-en-1-one (23)

Yield 95%; MP: 168-170 °C; FT-IR (KBr, cm™): 3455, 3021, 2927, 1640, 1601, 1475, 1362,
1215, 1113, 1021, 971, 892, 768, 671; 'H NMR (CDCl;, 300 MHz) &: 13.08(s, 1H), 8.10 (d, J =
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15.6Hz, 1H), 8.01 (d, J = 7.9 Hz, 2H), 7.95 (s, 1H), 7.91 (d, J = 15.6Hz, 1H), 7.81 (d, J = 8.5 Hz,
1H), 7.69 (d, J = 8.3Hz, 1H), 7.55 (s, 1H), 7.37(d, J= 7.9 Hz, 2H), 7.10 (d, J = 8.3 Hz, 1H), 6.25
(d, J = 8.3Hz, 1H), 6.30 (d, J= 9.9 Hz, 1H), 5.54 (d, J= 9.9 Hz, 1H), 2.49 (s, 3H), 1.58 (s, 6H);
HRESIMS: m/zcaled for [M+H]* C30HysO5 465.1697 found 465.1697.

(E)-3-(2-benzoylbenzofuran-5-yl)-1-(7-hydroxy-2,2-dimethyl-2 H-chromen-8-yl)prop-2-en-
1-one (24)

Yield 82%; MP: 205-207 °C; FT-IR (KBr, cm): 3426, 3023, 1640, 1367, 1217, 1114, 927, 763,
670; '"H NMR (CDCls, 300 MHz) &: 13.10 (s, 1H), 8.11 (d, J = 15.4Hz, 1H), 8.07 (d, J = 8.7 Hz,
2H), 7.95 (s, 1H), 7.91 (d, J = 15.4Hz, 1H), 7.82 (dd, J = 8.6 & 1.4 Hz, 1H), 7.69 (m, 2H), 7.60-
7.55 (m, 3H), 7.10 (d, J = 8.4 Hz, 1H), 6.53 (d, J = 8.4 Hz, 1H), 6.30 (d, J= 9.9 Hz, 1H), 5.56 (d,
J=9.9 Hz, 1H), 1.59 (s, 6H); 3C NMR (CDCls, 50 MHz) &: 194.16, 184.19, 164.32, 156.93,
154.77, 153.09, 142.41, 136.98, 133.65, 133.15, 131.82, 129.48, 128.64, 127.75, 127.67, 127.47,
12632, 124.35, 118.12, 116.34, 113.30, 113.08, 111.72, 109.94, 78.30, 28.31; HRESIMS:
m/zcaled for [M+H]* CaoHaz0s 451.1540 found 451.1549.

(E)-3-(2-(4-chlorobenzoyl)benzofuran-5-yl)-1-(7-hydroxy-2,2-dimethyl-2 H-chromen-8-
yl)prop-2-en-1-one (25)

Yield 85%; MP: 180-182 °C; FT-IR (KBr, cm): 3452, 2983, 2870, 1644, 1595, 1549, 1488,
1310, 1205, 1109, 814, 770, 628: 3395; '"H NMR (CDCl;, 300 MHz) &: 13.08 (s, 1H), 8.11 (d, J
= 15.6 Hz, 1H), 8.05 (d, J = 8.7 Hz, 2H), 7.96 (s, 1H), 7.92 (d, J = 15.6Hz, 1H), 7.83 (d, J = 8.8
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Hz, 1H), 7.70 (d, J = 8.8 Hz, 1H), 7.59 (s, 1H), 7.56 (d, J = 8.7 Hz, 2H), 7.11(d, J = 8.2 Hz, 1H),
6.53 (d, J = 8.2 Hz, 1H), 6.34 (d, J= 9.9 Hz, 1H), 5.55 (d, J = 9.9 Hz, 1H), 1.58 (s, 6H); '3C
NMR (101 MHz, CDCI3) &: 194.14, 182.69, 164.34, 156.89, 154.77, 153.08, 142.23, 139.76,
135.15, 133.68, 131.97, 130.94, 129.02, 127.86, 127.66, 126.31, 124.24, 122.34, 116.20, 113.29,
113.08, 111.74, 109.98, 78.27, 28.36; HRESIMS: m/zcalcd for [M+H]" C,90H,,ClOs 485.1150
found 485.1147.

(E)-3-(benzofuran-5-yl)-1-(7-hydroxy-2,2-dimethyl-2 H-chromen-8-yl)prop-2-en-1-one (26)

0 o
O x ‘ /
OH 0 ¢

Yield 60%; MP: 86-88 °C; FT-IR (KBr, cm™) 3407, 3407, 109, 2937, 2848, 1635, 1478, 1360,
1116, 769, 643: '"H NMR (CDCls, 300 MHz) 5: 13.20 (s, 1H), 8.09 (d, J = 15.5 Hz, 1H), 7.94 (d,
J=15.5Hz, 2H), 7.85 (s, 1H), 7.68 (d, J= 2.1 Hz, 1H), 7.63 (dd, J= 8.5 & 1.4 Hz, 1H), 7.55 (d,
J=8.5Hz, 1H), 7.09 (d, J = 8.3 Hz, 1H), 6.82 (d, J=2.1 Hz, 1H), 6.53 (d, J = 8.3 Hz, 1H), 6.23
(d, J=9.9 Hz, 1H), 5.53 (d, J= 9.9 Hz, 1H), 1.58 (s, 6H); 3C NMR (CDCl;, 50 MHz) 5: 194.35,
164.37, 156.18, 154.79, 146.13, 143.65, 133.47, 130.55, 128.23, 126.49, 126.34, 124.23, 122.47,
12237, 113.10, 112.13, 111.83, 109.93, 106.88, 78.21, 28.32; MS (ESI): m/z 347 (M + H)".

(E)-1-(7-hydroxy-2-methyl-2-(4-methylpent-3-enyl)-2 H-chromen-8-yl)-3-(2-(4-
methoxybenzoyl)benzofuran-5-yl)prop-2-en-1-one (27)

Yield 90%; MP: 152-154 °C; FT-IR (KBr, cm-!): 3440, 3065, 2854, 1635, 1580, 1480, 1349,
1110, 831, 753; '"H NMR (CDCls, 300 MHz) 5: 13.12 (s, 1H), 8.13 (d, J = 8.9Hz, 2H), 8.07 (d, J
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= 15.6 Hz, 1H), 7.93 (s, 1H), 7.90 (d, J = 15.6 Hz, 1H), 7.77 (dd, J = 8.6 & 1.2 Hz, 1H), 7.58 (d,
J=8.6Hz, 1H), 7.53 (s, 1H), 7.07 (d, J = 8.3 Hz, 1H), 7.04 (d, J = 8.9Hz, 2H), 6.50 (d, J = 8.4
Hz, 1H), 6.32 (d, J= 9.9 Hz, 1H), 5.48 (d, J = 9.9 Hz, 1H), 5.10 (t, J = 5.5Hz, 1H), 3.93 (s, 3H),
2.16 (m, 2H), 1.86 (m, 2H), 1.63 (s, 3H), 1.52 (s, 3H), 1.48 (s, 3H); 13C NMR (CDCls;, 50 MHz)
5: 19434, 182.70, 164.58, 164.05, 156.98, 155.32, 153.89, 142.76, 133.93, 132.51, 132.24,
131.87, 129.78, 128.04, 127.81, 127.65, 125.33, 124.32, 123.81, 123.15, 115.55, 114.20, 113.37,

113.09, 111.78, 109.94, 81.16, 55.83, 42.02, 27.30, 25.94, 23.32, 17.88; HRESIMS: m/zcalcd for
[M+H]" C35H3304 549.2272 found 549.2272.

(E)-1-(7-hydroxy-2-methyl-2-(4-methylpent-3-enyl)-2 H-chromen-8-yl)-3-(2-(4-
methylbenzoyl)benzofuran-5-yl)prop-2-en-1-one (28)

Yield 92%; MP 107-109 °C; FT-IR (KBr, cn!) 3440, 3019, 2922, 2854, 1640, 1604, 1560, 1470,
1313, 1120, 972, 765, 669; '"H NMR (CDCls, 300 MHz) &: 13.09 (s, 1H), 8.09 (d, J = 15.6 Hz,
2H), 8.00 (d, J = 7.9 Hz, 1H), 7.94 (s, 1H), 7.92 (d, J = 15.6 Hz, 1H), 7.79 (dd, J= 8.5 & 1.2 Hz,
1H), 7.67 (d, J = 8.5Hz, 1H), 7.54 (s, 1H), 7.37 (d, J = 7.9 Hz, 2H), 7.09 (d, J = 8.2Hz, 1H), 6.51
(d, J= 8.2 Hz, 1H), 6.34 (d, J = 9.9 Hz, 1H), 5.49 (d, J = 9.9 Hz, 1H), 5.10 (t, J =6.3 Hz, 1H),
2.49 (s, 3H), 2.19 (m, 2H), 1.86 (m, 2H),1.60 (s, 3H), 1.53 (s, 3H), 1.49 (s, 3H); 3C NMR
(CDCls, 50 MHz) &: 194.12, 183.77, 164.32, 156.83, 155.07, 153.38, 144.14, 142.43, 134.31,
133.67, 133.27, 131.69, 129.64, 129.34, 127.72, 127.49, 125.06, 124.15, 123.52, 122.90, 115.85,
113.19, 112.82, 111.53, 109.69, 80.90, 41.79, 27.07, 25.66, 23.06, 21.75, 17.61; HRESIMS:
m/zcaled for [M+H]* C3sH3;05 533.2323 found 533.2325.
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(E)-3-(2-benzoylbenzofuran-5-yl)-1-(7-hydroxy-2-methyl-2-(4-methylpent-3-enyl)-2 H-
chromen-8-yl)prop-2-en-1-one (29)

Yield 90%; MP: 130-132 °C; FT-IR (KBr, cm™): 3485, 2926, 2854, 1641, 1602, 1549, 1473,
1296, 1112, 864, 765: 'H NMR (CDCls, 300 MHz) 5: 13.10 (s, 1H), 8.10 (d, J = 14.6Hz, 1H),
8.07 (d, J = 8.8 Hz, 2H), 7.93 (s, 1H), 7.89 (d, J = 14.6 Hz, 1H), 7.80 (dd, J = 8.6 & 1.2 Hz, 1H),
7.68 (d, J = 8.6Hz, 1H), 7.67 (s, 1H), 7.61-7.50 (m, 3H), 7.02 (d, J = 8.2Hz, 1H), 6.51 (d, J= 8.2
Hz, 1H), 6.32 (d, J = 9.9 Hz, 1H), 5.48 (d, J = 9.9 Hz, 1H), 5.10 (t, J = 6.1 Hz, 1H), 2.18 (m,
2H), 1.18 (m, 2H),1.62 (s, 3H), 1.52 (s, 3H), 1.48 (s, 3H); 13C NMR (CDCls, 50 MHz) &: 194.07,
184.10, 164.34, 156.91, 155.07, 153.17, 142.37, 136.97, 133.70, 133.16, 132.27, 131.77, 129.45,
128.66, 127.90, 127.75, 127.54, 125.07, 124.22, 123.55, 122.91, 116.33, 113.22, 112.83, 111.54,
109.71, 80.91, 41.79, 27.06, 25.67, 23.08, 17.63; HRESIMS: m/zcaled for [M+H]" CsH;,05
519.2166 found 519.2168.

(E)-3-(2-(4-chlorobenzoyl)benzofuran-5-yl)-1-(7-hydroxy-2-methyl-2-(4-methylpent-3-
enyl)-2H-chromen-8-yl)prop-2-en-1-one (30)

Yield 92%; Semi solid; FT-IR (Neat, cm™): 3394, 3020, 1641, 1550, 1470, 1216, 763, 670; 'H

NMR (CDCls, 300 MHz) &: 13.08(s, 1H), 8.06 (d, J = 15.6Hz, 1H), 8.04(d, J = 8.5 Hz, 2H), 7.93

(s, 1H), 7.88 (d, J= 15.6 Hz, 1H), 7.78 (d, J = 8.6 Hz, 1H), 7.65 (d, J = 8.7Hz, 1H), 7.55 (s, 1H),

7.53 (d, J = 8.5 Hz, 2H), 7.06 (d, J = 8.2Hz, 1H), 6.49 (d, J = 8.2 Hz, 1H), 6.32 (d, J= 9.9 Hz,
$-9



1H), 5.47 (d, J = 9.9 Hz, 1H), 5.10 (t, J = 6.5Hz, 1H), 2.18 (m, 2H), 1.83 (m, 2H), 1.62 (s, 3H),
1.52 (s, 3H), 1.48 (s, 3H); 3C NMR (CDCl;, 50 MHz) &: 194.02, 182.55, 164.34, 156.85,
155.04, 153.04, 142.22, 139.69, 135.11, 133.69, 132.23, 131.88, 130.91, 128.98, 128.01, 127.63,
125.03, 124.16, 123.55, 122.90, 116.19, 113.17, 112.81, 111.50, 109.7, 80.90, 41.77, 27.04,
25.65,23.05, 17.60; MS (ESI): m/z 553 (M + H)".

(E)-3-(benzofuran-5-yl)-1-(7-hydroxy-2-methyl-2-(4-methylpent-3-enyl)-2 H-chromen-8-
yl)prop-2-en-1-one (31)

Yield 72%; Semi solid; FT-IR (Neat, cm!): 3453, 3019, 2964, 1723, 1633, 1601, 1555, 1472,
1364, 1216, 1027, 979, 859, 762, 668; 'H NMR (CDCl;, 300 MHz) 8: 13.19 (s, 1H), 8.08 (d, J =
15.6 Hz, 1H), 7.95 (s, 1H), 7.85 (s, 1H), 7.68 (d, /=2.1Hz, 1H), 7.61 (dd, J = 8.8 & 1.4 Hz, 1H),
7.53 (d, J=8.8 Hz, 1H), 7.08 (d, J = 8.5 Hz, 1H), 6.81 (d, J= 2.1 Hz, 1H), 6.51 (d, J = 8.5 Hz,
1H), 6.33 (d, /= 9.9 Hz, 1H), 549 (d, J = 9.9 Hz, 1H), 5.11 (t, J =5.5 Hz, 1H), 2.20 (m, 2H),
1.84 (m, 2H),1.65 (s, 3H), 1.53 (s, 3H), 1.49 (s, 3H); 3C NMR (CDCl;, 50 MHz) &: 194.33,
164.39,156.20, 155.10, 146.11, 143.65, 133.50, 132.21, 130.53, 128.22, 126.59, 125.08, 124.48,
123.64, 122.96, 122.32, 112.84, 112.05, 111.65, 109.69, 106.86, 80.86, 41.80, 27.05, 25.68,
23.09, 17.61; HRESIMS: m/zcalcd for [M+H]* C,7H,704 415.1904 found 415.1900.

C-2’ and C-4'-hydroxyls engaged benzofuran-based chromenochalcones (32).

Yield 95%; MP: 185-187 °C; FT-IR (KBr, cm'!): 3438, 3019, 1638, 1547, 1510, 1463, 1421,

1360, 1262, 1174, 1031, 971, 771, 669; 'H NMR (CDCl;, 300 MHz) 3: 14.37 (s, 1H), 8.15 (brs,
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3H), 7.93 (s, 1H), 7.89 (d, J = 15.6 Hz, 1H), 7.79 (d, J = 8.1 Hz, 1H), 7.68 (d, J = 8.1Hz, 1H),
7.56 (s, 1H), 7.07 (d, J = 8.7 Hz, 2H), 6.72 (d, J = 9.9Hz, 1H), 6.64 (d, J= 10.1 Hz, 1H), 5.51(d,
J = 9.9 Hz, 2H), 3.94 (s, 3H), 1.59 (s, 6H), 1.48 (s, 6H); 3C NMR (CDCls, 75 MHz) : 192.63,
182.48, 163.79, 161.48, 156.60, 156.18, 155.38, 153.63, 141.67, 131.99, 129.60, 127.77, 127.46,
127.33, 125.43, 124.75, 123.85, 116.63, 116.21, 115.30, 113.94, 113.09, 105.94, 102.65, 102.57,
78.36, 78.32, 55.56, 28.43, 28.16; MS (ESI): m/z 563 (M + H)".

C-2’ and C-4'-hydroxyls engaged benzofuran based chromenochalcone (33)

Yield 90%; MP: 163-165 °C; FT-IR (KBr, cm™): 3440, 3065, 2854, 1635, 1580, 1480, 1349,
1110, 831, 753; '"H NMR (CDCls, 300 MHz) 5: 14.37 (s, 1H), 8.15 (d, J = 15.5Hz, 1H), 8.06 (d,
J=17.1Hz, 2H), 7.93 (s, 1H), 7.89 (d, J = 15.5 Hz, 1H), 7.81 (d, J = 8.6Hz, 1H), 7.69 (d, J = 8.6
Hz, 1H),7.66 (s, 1H), 7.58 (m, 3H), 6.71(d, J = 10.1Hz, 1H), 6.64 (d, J= 9.9 Hz, 1H), 5.51 (d, J
=9.9 Hz, 1H), 5.50 (d, J = 10.1 Hz, 1H), 1.59 (s, 6H), 1.48 (s, 6H); 3C NMR (CDCl,;, 75 MHz)
8: 192.62, 184.17, 161.46, 156.78, 156.18, 155.40, 153.10, 141.55, 137.00, 133.12, 132.09,
129.45, 128.64, 127.62, 125.46, 124.75, 124.07, 116.63, 116.38, 116.19, 113.22, 105.93, 102.58 ,
78.33, 28.42, 28.16; MS (ESI): m/z 533 (M + H)".

C-2’ and C- 4'-hydroxyls engaged benzofuran based chromenochalcone (34).

Yield 92%; MP: 114-116 °C; FT-IR (KBr, cm') 3459, 2798, 1642,1581, 1420, 1292, 1133, 972,
867, 767; '"H NMR (CDCls, 300 MHz) &: 14.33 (s, 1H), 8.14 (d, J = 15.4 Hz, 1H), 8.05 (d, J =
8.6 Hz, “2H), 7.93 (s, 1H), 7.86 (d, J= 15.4 Hz, 1H), 7.80 (d, J = 8.5 Hz, 1H), 7.69 (d, J = 8.5Hz,
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1H), 7.56 (m, 3H), 6.70 (d, J= 10.1 Hz, 1H), 6.41 (d, J = 9.9Hz, 1H), 5.50 (brd, J = 9.9 Hz, 2H),
1.58 (s, 6H), 148 (s, 6H); 3C NMR (101 MHz, CDCLy) §: 192.62, 182.72, 161.48, 156.78,
156.18, 155.44, 153.01, 141.39, 139.72, 135.19, 132.26, 130.94, 129.01, 127.82, 127.74, 127.62 ,
125.48, 124.74, 124.00, 116.66, 116.27, 116.20, 113.21, 105.95, 102.67, 102.58, 78.40, 78.33,
28.44, 28.18; HRESIMS: m/zcalcd for [M+H]" C3sH,5C104 567.1569 found 567.1566.

C-2’ and C-4'-hydroxyls engaged benzofuran based chromenochalcone (35)

Yield 62%; MP: 124-126 °C; FT-IR (KBr, cm™) 3465, 2965, 1636, 1589, 1461, 1422, 1257,
1133, 867, 764; '"H NMR (CDCls, 300 MHz) &: 14.46(s, 1H), 8.13 (d, J = 15.6 Hz,1H), 7.91(d, J
= 15.6 Hz, ‘1H), 7.83(s, 1H), 7.67 (d, J = 1.9 Hz, 1H), 7.62 (d, J = 8.6 Hz, 1H), 7.52 (d, J =
8.6Hz, 1H), 6.83 (d, J= 1.9 Hz, 1H), 6.71 (d, J= 10.1Hz, 1H), 6.65 (d, J = 9.9Hz, 1H), 5.50 (d, J
= 9.9 Hz, 2H), 1.59 (s, 6H), 1.48 (s, 6H); *C NMR (101 MHz, CDCl) &: 192.90, 192.62,
161.50, 156.77, 156.19, 156.01, 155.44, 155.22, 153.01, 146.00, 142.74, 141.39, 139.72, 135.19,
132.26, 130.94, 130.82, 129.01, 128.14, 127.82, 127.74, 127.62, 126.56, 125.48, 125.38, 124.74,
124.11, 123.99, 122.20, 116.66, 116.29, 116.20, 113.21, 112.02, 106.85, 105.98, 102.67, 102.58,
102.54, 78.40, 78.33, 78.29, 78.24, 28.42, 28.18, 28.12. HRESIMS: m/zcaled for [M+H]*
Cy7H,505 429.1697 found 429.1696

C-2'" and C-4'-hydroxyls engaged benzofuran based chromenochalcone (36)

Yield 80%; MP: 160-162 °C; FT-IR (KBr, cm™): 3503, 3026, 2961, 1636, 1549, 1450, 1217,
766, 670; '"H NMR (CDCl;, 300 MHz) &: 14.39 (s, 1H), 8.14 (d, J = 8.9Hz, 2H), 8.12 (d, J=15.6
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Hz, 1H), 7.93 (s, 1H), 7.88 (d, J = 15.6 Hz, 1H), 7.77 (d, J = 8.6 Hz, 1H), 7.65 (d, J = 8.6Hz,
1H), 7.54 (s, 1H), 7.06 (d, J = 8.9 Hz, 2H), 6.75 (d, J = 9.8 Hz, 1H), 6.68 (d, J = 10.1Hz, 1H),
5.49 (d, J=9.8 Hz, 1H), 5.48 (d, /= 10.1 Hz, 1H), 5.12 (t, J=6.3 Hz, 2H), 3.94 (s, 3H), 2.14 (m,
4H), 1.76 (m, 4H), 1.68 (s, 3H), 1.64 (s, 3H), 1.60 (s, 3H), 1.52 (s, 3H), 1.49 (s, 3H), 1.45( s,
3H); 3C NMR (CDCls, 75 MHz) &: 192.82, 182.76, 164.06, 161.72, 156.89, 156.76, 155.89,
153.88, 141.91, 132.48, 132.26, 132.10, 129.86, 128.04, 127.83, 124.55, 124.16, 124.04, 123.89,
123.75, 117.39, 116.95, 115.61, 114.21, 113.31, 105.97, 102.58, 102.34, 102.29, 81.24, 81.05,
55.83,41.90, 27.33, 27.27, 25.95, 23.35, 22.91, 17.90, MS (ESI): m/z 699 (M + H)".
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NMR and HRMS spectra of the synthesized compounds

KVR-204/12
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'"H-NMR spectrum of 16 (300 MHz, CDCl5)
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Current Data Faramotors
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BBC-NMR spectrum of 16 (50 MHz, CDCl;)
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N Position Vial 39 Instrument Name  Instrument 1 User Name

3 InjPosition SampleType sample IRM Calibration Status Success
.me  KVR-204-12.d1.d ACQ Method  ISOCRATIC_GEN_POS200 Comment Acquired Time 7/16/2013 11:53:54 AM
.10 4 |+*ESI Scan (0.306-0.555 min, 16 Scans) Frag=175.0V KVR-204-12.d1.d Subtract T
1.6
1.55
1.5
1.45 481.1644
1.4
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1.2
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1.1
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1
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0.55
0.5 482.1679
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F2 - Acquisition Parameters
Date_ 20120816
Time 18.42
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NS 8
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FIDRES  0.094423 Hz
;Q 5.2953587 sec
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23] 1.00000000 sec
Do 1
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P1 11.60 usec
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"H-NMR spectrum of 17 (300 MHz, CDCl;); X = Wax impurity

[-2]
[}

o

S-15



g g G836 SEAZEENIIREREEIRES TR ¢ ¢ INKVR-296
= = Zogn JudosdddnrdsvuTiags RHSE § Ej13C
& = SLnE XSS 8390aQoooosE=S EREE & &7

Current Data Parameters
NAM RS-66

EXP?

N
P 1

F2 - Aequisition Paramelers
Date. 0199403

Time 831
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P

spect
e PABBO BB/
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096

4
24038.461 Hx
366795

T T T T T
129.5 129.0 1285 128.00  ppm

H
walizls
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3 .
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si 2
SF 1006204380 MHz
EM

e e

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 90 80 70 60 50 40 30 20 10 ppm

BBC-NMR spectrum of 17 (75 MHz, CDCls); X = Wax impurity

e Name  ROHIT Position Vial 38 Instrument Name Instrument 1 User Name
inj Vol 3 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  KVR-296.d1.d ACQ Method ISOCRATIC_GEN_P0S200 Comment Acquired Time 7/16/2013 11:51:06 AM

«10 3 |+ES! Scan (0.306-0.522 min, 14 Scans) Frag=175.0V KVR-296.d1.d Subtract
1

3.4
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3
2.8
26
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1 |
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| w \
il i) RN i L
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|
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L b H i
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HRMS Spectrum of compound 17

S-16



KVR-204

2 DN O BN NONNTNBOSD-O O <
£ B EREERESE 88y I NEREEE88 3

B eBP RS8R InaNSBEERE S
I SRR EEEEREERE R R L s
L4 NI INININIRIR R R v -

Current Data Parameters
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SWH 6188.119 Hz
FIDRES 0.094423 Hz
AQ 5.2953587 sec
RG 80.6
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DE 6.00 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
T T T T T
2 7.8 7.6 P == = CHANNEL 1 =
NUC1
P1 11.60 usec
PL1 -1.00dB
SFO1 300.1318534 MHz
F2 - Processing paramelers
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SsB 0
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GB 0
"L PC 1.00
T T T T T T T T T T T T T T T T T T T
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'"H-NMR spectrum of 18 (300 MHz, CDCl;); X = Wax impurity
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F2 - Acquisition Parameters
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Time 14.25
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PROBHD S mm Dual 13C/
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SOLVENT cDei3
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DS 4
SWH 11990.407 Hz
0 o FIDRES _ 0.182959 Hz
AQ 27329011 sec
P RG 57
DW 41.700 usec
A A DE %-l'luﬂ usec
D1 2.00000000 sec
OH O dit 0.03000000 sec
DELTA  1.89999998 sec
MCREST  0.00000000 sec
MCWRK  0.01500000 sec
PL1 -6.00 dB
SFO1  50.3277608 MHz
= = CHANNEL f2 =
CPDPRGZ  wallz16
NUC2 1H
PCPD2Z 100.00 usec
PL2 -4.00 dB
PL12 18.00 dB
PL13 22.00dB
SFO2 200.1308005 MHz
F2 - Processing parameters
1 I AL ; D
T T T T T T T T T T T
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BC-NMR spectrum of 18 (50 MHz, CDCl;); X = Wax impurity
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Sample Name SANDEEP Position Vial 47 Instrument Name Instrument 1 User Name
Inj Vol 3 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  KVR-182.d1.d ACQ Method ISOCRATIC_GEN_POS200 Comment - o Acquired 11!!: - 7115{?013 12:33:32 PM
x10 4 |+ES! Scan (0.318-0.550 min, 15 Scans) Frag=175.0V KVR-182.d1.d Subtract
1.2
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346 346.5 347 347.5 348

348.5 349 349.5 350 350.5 351 351.5 352
Counts vs. Mass-to-Charge (m/z)

HRMS Spectrum of compound 18
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'"H-NMR spectrum of 19 (300 MHz, CDCls)
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F2 - Acquisition Parameters
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Time 1232
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BC-NMR spectrum of 19 (50 MHz, CDCls); X = Wax impurity
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HRMS Spectrum of compound 19
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KVR-153

13.6710
0978
0736
0281
0071
9770
8748
8458
7710
7412
7246
6950
6631
6352
5851
5579
2804
8392
8058
4246
3956
5870
5533
1168
0953

83 82 81 80 79 7.8 7.7 7.6 ppm

T T T T T T T T T
14 13 12 11 10 9 8 7 6 5 a 3 2 1 o ppm

8 T

'"H-NMR spectrum of 20 (300 MHz, CDCls)

KVR-153
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BC-NMR spectrum of 20 (50 MHz, CDCl;)
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'TH-NMR spectrum of 21 (300 MHz, CDCl;); X = Wax impurity
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CHANNEL
1H
P1 11.60 usec
PL1 -1.00 dB
SFO1 300.1318534
X
T T T T T T T T T T
14 13 12 1 10 9 7 0 ppm



KVR-181

AN V4 AN BT

!PWH 130.28.545 Hz
FIDRES 0.275008 Hz
Ag 1.8175818 sec
o o)
— x \ J
OH O

= — CHANNEL f2
CPDPRG2  waltzi6

1
PCPD2 80.00 usec
PL2 -1.00dB

PL12 17.00dB
PL13 21,00 dB
SFO2  300.1312005 MHz

F2- Prmesslngﬁpar:m!lels
S| 3271

SF 75.4677590 MHz
wow EM

D
SSB 0
LB 1.00 Hz
GB [
PC 140

L | x

T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

BBC-NMR spectrum of 21 (50 MHz, CDCl;); X = Wax impurity

Sample Name  Unavailable Position Name User Name Unavailable
Inj Vol ilable IRM Calibration Status Suecess

Data Filename  KVR-181.d ACQ Method Comment ‘Sample information s unavailable Acquired Time Unavailable

x10 3 [+ESI Scan (0.263-0.678 min, 26 Scans) Frag=175.0v KVR-181.d Subtract

2.8

2.7

2.5 415.1910

A
“NwbbONDO

416.1947

| 417.1976

414.5 415 4155 416 416.5 417 417.5 418
Counts vs. Mass-to-Charge (m/z)

418.5 419 419.5 420

HRMS Spectrum of compound 21

S-22



KVR-217

—13.1182

8.0 7.5 7.0

w4

'TH-NMR spectrum of 22 (300 MHz, CDCl;)

KVR-217
223802RFBIBUIARE weey
N OO TNLG6- O L R
dRpnANNEINEEEES SEES
Foppdaddadcerce ERKE

——194.10
— 182,40
TT— 16379

__—156.70

= 154.74
——B55.55
2833

T~ 15368
o
/
X
§
N
5
=

Currant Data Paramaters
NAME kvr-24
EXPNO 320
PROCNO 1

F2 - Acquisition Parameters
Date_ 20111103
ima 16.17

INSTRUM E
PROBHD_ 5 mm Dual 13C/
PULPROG ___zgpg30

SOLVENT coci3
NS 166

oS 4

SWH 11990.407 Hz
FIDRES _ 0.182959 Hz
AQ 2.73290

11 sec
RG

ow 41,700 usec
DE 6.00 usec

0.0 K

00000000
di1 0.03000000 sec
DELTA _ 1.89999998 sec
MCREST  0.00000000 sec
MCWRK  0.01500000 sec

T T T T T T T T T Tt T T
134 132 130 128 126 124 122 120 118 116 114 112 110 ppm

= CHANNEL 11 —

NUCT 13C

Pi 6.30 usec

PL1 -6.00dB

SFO1  50.3277608 MHz

= = CHANNEL 12 ====

CPDPRGZ  waltz16

NUC2 1H

PCPD2 100.00 usec
.00 dB

PL12 18.00 dB

3 dg
SFO2  200.1308005 MHz

F2 - Processi| rameters
] 327

SF 50.3227290 MHz
Wow EM

LB 300 Hz
GB 0

PC 140

T T

T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 20 80 70 60 50 40 30 20 10 ppm

BC-NMR spectrum of 22 (50 MHz, CDCls)

S-23



sleName  CHETAN Position Vial 37 Instrument Name  Instrument 1 User Name
4Vol 08 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  KVR-217.d ACQ Method  ISOCRATIC_GEN_POS200 Comment Acquired Time 7/26/2013 12:06:05 PM
x10 3 |+ESI Scan (0.250-0.632 min, 24 Scans) Frag=125.0V KVR-217.d Subtract

6.4 481.1640

| |
: |

241 482.1675

|
4 |
|

0.6 483.1731

L i L L i L
479.5 480 480.5 481 481.5 482 4825 483 483.5 484 484.5 485 4855 486
Counts vs. Mass-to-Charge (m/z)

HRMS Spectrum of compound 22

KVR 293
B © = ~
g E§ g &
=] L =
S a 2 S
Current Data Parameters
NAME KVR-37
EXPNO 330
PROCNO 1
F2 - Acquisition Parameters
Date_ 20120802
Time N
INSTRUM spect
PROBHD 5 mm QNP 1HA13
PULPROG zg30
T 65536
SOLVENT copcis
NS 8
Ds 0
SWH 6188.119 Hz
FIDRES 0.094423 Hz
AQ 5.2953587 sec
RG 203
a4 8.2 8.0 7.8 76 7.4 7.2 7.0 ppm
1.
PL1 ~1.00
SFO1 300.1318534 MHz
F2 - Processing parameters
SF. 300.1300000 MHz
‘WDwW EM
SSB 0
LB 0.30 Hz
GB o
PC 1.00
15 14 13 12 11 10 1 o -1 -2 ppm

emihaby b

'TH-NMR spectrum of 23 (300 MHz, CDCl;)

S-24



e Name  ROHIT Position Vial 38 Instrument Name  Instrument 1 User Name
anj Vol 3 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  KVR-206.d1.d ACQMethod  ISOCRATIC_GEN_POS200 Comment Acquired Time 7/16/2013 11:51:06 AM
x10 3 [+ESI Scan (0.306-0.522 min, 14 Scans) Frag=175.0V KVR-296.d1.d Subtract
3.4
a2 465.1697
3]
2.8
2.6
2.4
2.2 |
2 |
1.8 |
1.6{ 463.3817
1.4
1.2 |
: | 466.1732
1 | |
0.8 | |
0.6 464.3852 |
i 467.2350
04 | 469.3299
| I | 468.3282 |
0.2 | | \| | Iy |
i Lol Ll Ll “‘I" il i il Ll
o
463.5 464 4645 465 4655 466 466.5 467 4 468 468.5 469 4695 470 4705
Counts vs. Mass-to-Charge (m.rz)
KVR-208A
2
g = 8
3 i 8
R B e e S S e B e A S e
8.2 8 1.2 7.0 6.8 6.6 6.4 6.2 & 6 pr
l MLLL I JL I
T T T T T T T T
16 15 14 i3 1z 1 1 o -1 -2 -3 ppm

) B

'"H-NMR spectrum of 24 (300 MHz, CDCls)

S-25



KVR-208A

e 2 BRRE8T 88 CEYTLESNRN3R8RE omo -
i 3 déddddnnroeanrnesaBdnarg H89% s
> 23 CRERYEREnERGNNERNREERCE & P @
2 2 LR o ok R =pap o] RRER &
I | \\\\\'\‘\\\\\V////// \ // Current Data Parameters
NAME kvr-20
EXPNO 310
PROCNO 1
F2 - Acquisition Parameters
Date_ 20111116
Time 9.5
INSTRUM 5|
PROBHD_ 5 mm Dual 13C/
PULPROG zgpg30
D 65536
SOLVENT CDCI3
S 12
4
11990.407 Hz
0.182959 Hz
2.7329011 sec
45.
41.700 usec
6.00 usec
0.0 K
2.00000000 sec
0.03000000 sec
1.89999998
0,00000000 sec
T T T T T T T T 0.01500000 sec
140 135 130 125 120 115 110 ppm CHANNEL H
13C
30 usec
—6.00dB
SFO1  50.3277608 MHz
IANNEL f2
waltz16
H
100.00 usec
-4.00 dB
18.00 dB
.00 dB
200.1308005 MHz
X F2 - Processing parameters
sI 32768
SF 50.3227290 MHz
wow EM
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 90 8 70 60 50 40 30 20 10 [T} ppm
13 . — 3 :
C-NMR spectrum of 24 (50 MHz, CDCls); X = Wax impurity
Sample Name ~ ROHIT Position Vial 39 Instrument Name Instrument 1 User Name
Inj Vol 1 InjPosition SampleType Sample IRM Calibration Status Some Ions Missed
Data Filename  KVR-202A.d ACQMethod  ISOCRATIC_GEN_POS200 Comment Acquired Time 7/11/2013 12:19:00 PM
«10 3 [+ES! Scan (0.260-0.642 min, 24 Scans) Frag=175.0V KVR-202A.d Subtract
2]
1.9
1.8] 451.1549
|
1.7 |
1.6 |
1.5
1.4 |
1.3 ‘
1.2 |
1.1
1 1
0.9 ‘
0.8
0.7
452.1584
0.6 |
| |
0.5 | {
0.4 ‘
o3 453.1752
0:2] 455.2235
| |
| !
o Jl Ll L ol | H | ‘ Il
450 450.5 451 451.5 452 452.5 4 53.5 454 454.5 455

53 4!
Counts vs. Mass-to-Charge (m/z)

HRMS Spectrum of compound 24

S-26



KVR-206A

g

1391
0867
0751
8479
8955
8508
8221
7195
6905
5968
5778
5495
2819
1250
0972
5497
5219
3253
2926
5638
5313
1.5899
0.0194

Current Data Parameters
NAME kvr-25

EXPNO 340

PROCNO 1

F2 - Acquisition Parameters

Date_ 20111103

Time 5

INSTRUM spect

PROBHD 5 mm QNP 1H/13
2

PULPROG
5536
SOLVENT Do
0
6188.119 Hz
FIDRES _ 0.094423 Hz
AQ 953587 sec
RG 287
bDw 80.800 usec
DE 6.00 usec
TE 73.2
D1 1.00000000 sec
T 1
T T T T T T
80 75 70 65 6.0 55 ppm ===s==== CHANNEL f1 sss==s==
NUCt 1
P1 11,60 usec

PL1 =1.1

SFO1 300.1318534 MHz
F2 - Processing parameters
sl 32768

SF 300.1300000 MHz
wbow EM

SSB 0
L8 0.30 Hz
GB
PC 1.00
| Mh T i3 J
16 15 14 13 12 11 10 3 2 1 0 -1 -2 -3  ppm

'TH-NMR spectrum of 25 (300 MHz, CDCl;); X = Wax impurity

TNKVR-206A
13C

—19%4.14

— 182.69

—164.34
78.27
77.33
77.02
76.70
28.36
0.00

- th Hﬂ S — o

T T T T T T T T T T T T T T T T T T
200 1% 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

IBC-NMR spectrum of 25 (100 MHz, CDCls)

S-27



ame  Unavailable Position L i Name L i User Name Unavailable
Unavailable InjPosition Unavailable SampleType Unavailable IRM Calibration Status Success

aFilename  KVR-206A.d ACQ Method Comment Sample i ion is il ired Time Unavailable

x10 3 | +*ESI Scan (0.336-0.568 min, 15 Scans) Frag=125.0V KVR-206A.d Subtract

2.2

=

2
485.1147
1.9

1.8

487.1136
0.7 486.1183

0.4
0.3
0.2 488.1173

0.1 |

484 484.5 485 485.5 486 487 487.5 488 488.5 489 489.5 490

486.5 3
Counts vs. Mass-to-Charge (m/z)

HRMS Spectrum of compound 25

KVR-206
o
=3 ANOAONNNDTONNT - NI T DITOT R <
o TANNODULUMNMNO - OANNT -—WONANSTNTANND ~
13 AR ADOODTAN - N TOOROAUT O~ © ol
6 —OOAWVOLOLOLVBLHN-SRRHLDONOD O S
- WONMNMNNNNNNNNNMNNN GO 000000 — o
NV / ‘ Current Data Parameters
NAME kvr-19
EXPNO 500
PROCNO 1
= F2 - Acquisition Parameters
Date 20110910
Time 2.10
0] o INSTRUM spect
PROBHD 5 mm QNP 1H/13
N Y PULPROG 2930
b 65536
SOLVENT cociz
OH O NS g
WH 6188.118 Hz
FIDRES  0.094423 Hz
AQ 5.2953587 sec
RG 80.6
ow 80.800 usec
DE 6.00 usec
TE 298.6 K
T T T T T T D1 1.00000000 sec
8.0 75 7.0 6.5 6.0 Ppm TDO 1
CHANNEL 11
NUC1
P1 11.60 usec
PL1 —1.00dB
SFO1 300.1318534 MHz
F2 - Processing parameters
SI 327
SF_ 300,1300000 MHzZ
wow EM
SSB 0
LB 0.30 Hz
J GB [)
PC 1.00
" |

16 15 14 13 12 11

'TH-NMR spectrum of 26 (300 MHz, CDCl;

S-28



KVR-206

194.35
— 164.37

— 156.18
T 154.79
—— 146.13
—— 143.65
133.47
130.55
128.23
126.49
126.34
T 12423
122.47
122.37
11213
111.83
109.93
106.88
78.21
77.73
77.08
76.46
28.32

7
Z
R
§ 113.10
e
A
R

O

Current Data Paramaters
IAME kur-21

EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date 20110915
ime 125
INSTRU !
ROBHD_5 mm Dual 13C/
PULPROG z
0
SOLVENT cDCI3
NS 512
DS 4
SWH 11990.407 Hz
FIDRES 0.1 Hz
AQ 27329011 sec.
RG 453
bW 41.700 usec
DE 6.00 usec
TE 0.0 K
D1 2.00000000 sec
dn 0.03000000 sec
DELTA  1.89999999 sec
MGREST  0.00000000 sac
MGWRK  0.01500000 sec
GHANNEL 11
13C
630 usec

6,00 dB’
50.3277608 MHz

CHANNEL 12
waltz16
1H

100.00 user:
—4.00dB
18,008
22,00 B
SFO2 2001308005 MHz

F2 - Processing paramelers.
si 32768
SF. 50.3227280 MHz
WD EM

0

SSB

LB 300 Hz
GB 0

PC 1.40

T T T
190 180 170

BC-NMR spectrum of 26 (50 MHz, CDCls); X = Wax impurity

KVR-186

R3S
=+ -ouw
-0
©

13.1268

0 0 W

© 00
228
o @~
~~ N

7.0646
7.0352
6.5184
6.4905
6.3502
6.3172
5.4748
5.1063
3.9321
2.2078
2.1888
2.1693
2.1513
1.8951
1.8763
1.8611
1.8414
1.8222

S

Current Data Parameters
NAME kvr-17
EXPNO
PROCNO 1
F2 - Acquisition Parame
Date_ 20110711
Time 14,07
INSTRUM spect
PROBHD 5 mm QNP 1H
PULPROG
TD 65536
SOLVENT CDCI3
NS 8

o
SWH 6188.119 Hz
FIDRES 0.094423 Hz
Al

Q 5.2953587 sec
RG 90.5
Dw 80.800 usec
DE 6.00 usec
TE 298.2 K
D1 1.00000000 sec
Too 1

CHANNEL 11 =
1H

NUC1
P1 11.60 usec

PL1 -1.00 dB
SFO1  300.1318534 M
F2 - Processing paramet

sl 32768
SF 300.1300000 MH

1.00

P

1.10
3.06

'H-NMR spectrum of 27 (300 MHz, CDCls)

ppm



KVR-186

124 32
123.81
123.15
115.55
114.20
113.37
113.09
111.78
109.94
81.16

[v
2 ™
- 10
o
ot

\\\\ﬁ\\h\\//m%/m%///

194.34
182.70
164.58
164.05
156.98
155.32
153.89
142.76
133.93
132.51
132.24
131.87
129.78
128.04
127.81
127.65
78.00
77.36
76.73
55.83
——42.02
27.30
25.94

o
6 &
QF
\‘ / / Current Dala Parameters
NAME KVR-7
PNO 340

EXH
PROCNO 1

F2 — Acquisition Parsmeters
Date_ 20110719

Tim 13.28

INSTRUM  spect

PROBHD 5mm E:nl 13C/
pgs0

= CHANNEL H ==:
13C

6.30 usec
-5.00 dB
T T T SFO1  50.3277608 MHz

T T T T T
135 130 125 120 115 110 ppm

22,00 d
SKG2 2007308005 Mz

£2-Processing parsmaters

G g
SSB
s 300 Hz
PC 140
I
A A
T T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

BC-NMR spectrum of 27 (50 MHz, CDCls); X = Wax impurity

DAINTERNALS)..\HRMS19114MARCH14 3/14/2019 1:.01:01 PM TNKVR-186

HRMS19114MARCH14 #9-12 RT: 0.12-0.17 AV: 4 SB: 5 0.02-0.08
T: FTMS + p ESI Full ms [80.00-1200.00] i A

100
95 ‘
90

85

80 |
75

o |
65|

50

55

50

45

40

35

30

25-]

20

15

10]

549.2272

Relative Abundance

550.2306

551.2335

5 547.2233
: 555.2085 556.2965
p 5451955 5482273 | ) 5522348 5540133

544 546 548 550 552 554 556 ) 558

HRMS Spectrum of compound 27
S-30



KVR-294

— 13.0882

Current Data Parameters
NAME KVR-40
EXPNO 330
PROCNO 1

F2 - Acquisition Parameters
Date_ 20120807

Time X

INSTRUM i

ect
PROBHD_ 5 mm QNP 1H/13
PULPROG

zg 3t
h() 65536
SOLVENT cocia
NS 8
DS []
SWH 6188.119 Hz
FIDRES 0.094423 Hz

AQ 5.2953587 sec

203
DwW 80.800 usec
DE 6.00 usec

D1 1.00000000 sec
Do 1

== CHANNEL f1 ====;
H

11.60 usec

PL1 -1.00 dB
SFO1  300.1318534 MHz
F2 - Processing parameters

SF 300.1300000 MHz
EM

0

0.30 Hz
[)

1.00

12 -1 -2 -3 ppm

e e

o

"H-NMR spectrum of 28 (300 MHz, CDCl;)

KVR-224

— 19412
—183.77
164
156
155.
153.
14
142
134.
133
132,
131
129.64
129,
127.
127.49
125
124
123
122,
115.
11319
11282
11153
109.69
80.90
77.68
—— 4179
27.07
25.66
23.06
21.75
17.61
—1.03

Current Data Parameters
NAME KVR-36

F2 - Acquisition Parameters
Date_ 20120813

Time 16.15
INSTRUM spect
PROBHD 5 mm Dual 13C/
PULPROG zgpg30

T 65536
SOLVENT cDci3
NS 242

4
SWH 11990.407 Hz
FIDRES _ 0.182959 Hz
AQ 2.7329011 sec
50.8
pw 41.700 usec
6.00 usec
TE 0.0K
D1 2.00000000 sec
di1 0.03000000 sec
[)Elﬁn\ 1.89999998 sec

0.00000000 sec
MCWRK 0.01500000 sec

======== CHANNEL f1 ====:
NUCi 13C

1 6.30 usec
PL1 -6.00dB
SFO1 50.3277608 MHz
= = CHANNEL 12 ====:
CPDPRG2 waliz16

NUC2 1H
PCPD2 100.00 usec
PL2 -4.00dB
PL12 18.00 dB

T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 o ppm

BC-NMR spectrum of 28 (50 MHz, CDCls); X = Wax impurity

S-31



DAINTERNALS\.. \HRMS19114MARCH16

3/14/2019 1:07:00 PM TNKVR-294

HRMS19114MARCH16 #10 RT: 0.14 AV: 1 SB: 5 0.02-0.08 NL: 2.51E6
T: FTMS + p ESI Full ms [80.00-1200.00]

o 533.2325
95
90
85
80 |
75
70—
65
8 60
(1]
T 55
3
2 so
o
Z 45
5
S 40 534.2358
35
30
25
20
154
105 535.2386
530.2067 5322245 | | | 536.2415 5372425 539.2094 541.2669
530 531 532 533 534 535 536 537 538 539 540 541 542
milz
HRMS Spectrum of compound 28
KVR-209A
g
1 Current Data Parameters
NAME Kvr—20
EXPNO
PROCNO 1
B ..u‘,np.,.m.,.,,
Wi
e
PROEHE 5 mmBig 1113
PULPROG 2930
10 65536
SOLVENT €DCI3
B
SWH 5158119"1
FIDRES 0.094423 H;
RSRES S
" -
B 30 usnc
DE 6.00 usec
TE 303.0 K
Di 00000
Too 1
a5 50 75 70 65 60 pom Iy
A
1‘4 13 1; |'1 1‘n I 5‘ ; ; ‘z : t‘l _'1 ' ppm
I ff ¢ h““’ﬁ E ﬁ L LEEEE

'"H-NMR spectrum of 29 (300 MHz, CDCl5)

S-32

543




KVR-209A

© oo

g§a83

~wm~

Lopla il = Current Data Parameters:
NAME  kur-20
EXPNO 380
PROCNO 1
F2 - Acquisition Parameters
Date_ 20111119
Time 1120
INSTRUM s
PROBHD_5 mm GNP 1H/13
PULPROG
™ 65536
SOLVENT ~_ CDCI3
NS 285
SWH 18028846 Hz
FIDRES _ 0.275098 Hz
AG 18175818 sec
RG
ow 27733 usec
DI 5 00 usec
TE 8 K
] 24 GWDDDOD s.c
411 0.03000000
DELTA 1 ﬂﬂﬂmsﬂﬂ s8¢
00 1

OH O
=== CHANNEL H =
NUCt
14 8.] 70 um
PL1 00 dB
J [ J SFO1 75 4752953 MHz
T T T

U TH

135 130 120 15 ppm

B
SFO2  300.1312005 MHz

- Processing parameters

SF 75.4677490 MHz
oW EM

58| 0
L8 1.00Hz
PC 1.40

n

e 1. il

T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0  ppm

BC-NMR spectrum of 29 (50 MHz, CDCls); X = Wax impurity

DAINTERNALS\.. \HRMS19114MARCH15 3/14/2019 1:04:01 PM TNKVR-209A

HRMS19114MARCH15 #8 RT: 0.11 AV: 1 SB: 5 0.02-0.08 NL: 3.02E5
T: FTMS + p ESI Full ms [80.00-1200.00]

100

95~

90 |

85

80

75

70 |

65

60

55

50

45

40

35 i 520.2203

30 1

251 517.1151 |

20 ‘

15 516.1206 |

10 I \

. * 518.:185 521.2230

bl S o - . | 5222283 5242341 5252101 g6 5555

514 516 518 520 522 524 526

miz

519.2168

5151173

Relative Abundance

HRMS Spectrum of compound 29
S-33



KVR-202

@
NEBNNSCRERB83388885888E 5

o 38333%8!:%533%%%883538839 ﬁg
e n KENRNRR R © o o

1.5222
1.4842
0.0142

Current Data Paramelers
NAME Kvr-20
EXPNO 370
PROCNO 1

F2 - Acquisition Parameters
Date_ 20171115

Time 17.09
INSTRUM spect
PROBHD_5mm QNP TH/13
PULPROG 2930

™ 65536
SOLVENT cpeis
NS 8

;5] o
SWH 6188.179 Hz

= GHANNEL 1

11.60 usec

T T T T T T T T T T T
8.3 8.2 8.1 8.0 7.9 7.8 7.7 7.6 7.5 7.4 ppm

1.
300.1318534 MHz
F2 — Processing parameters
st 32768

SF  300.1300000 MHz
wow EM

558

L8

0
0.30 Hz
GB ]
pc 1.00
L

B

T T
12 11 10 9 1 o -1 -2 ppm

8
o

el

K

suf

'"H-NMR spectrum of 30 (300 MHz, CDCl5)

KVR-202

o o~
S -r

b3
(2]
-

NS

182.55

164.34
156.85
155.04
153.04
142.22
139.69
135.11
133.69
132.23
131.88
130.91
128.98
128.01
127.63
125.03
124.16
123.55
122.90
112.81
111.50
109.71
80.90

77.08

76.44

27.04

25.65

77.7M

©om
-
-
Current Data Parameters
NAME kvr-21

EXPNO 310
PROCNO 1

— .77

-
T 23,05
TT——17.60

F2 - Acquisition Parameters
Date. 20111118
Time: 10.31
INSTRUM s

pect
PROBHD 5 mm Dual 13¢/
PULPROG ___ zgpg3n
536

™ 65
SOLVENT cDCI3
NS 255

SWH 11990 407 Hz
FIDRES _ 0.182059 Hz
AQ 2.7329011 sec
RG

ow 41.700 usec
DE 6.00 usec

o1 200000000 sec
0.03000000 sec
DELTA 1589999998 sec
ST 0.00000000 sec

MCWRK  0.01500000 sec

Lol il L B

Nucz H
T T T T T T T POPD2 10000 usec
140 135 130 125 120 115 ppm PL12 16.00d8

PL13 22,00 dB
SFO2  200.1308005 MHz

F2 - Processing parameters
si 32766
SF  50.3227290 MHz
wow EM

0
] 1.00 Hz
68
PC 140

[T L

200 180 160 140 120 100 80 60 40 20 ppm

BC-NMR spectrum of 30 (50 MHz, CDCl;); X = Wax impurity
S-34



KVR-Z0ZA

—13.1954
8.1092
8.0573
1.9746
7.9226
7.8571
7.6887
7.6817
7.6340
7.6292
7.6053
7.6007
7.5506
7.5220
7.2812
7.0831
7.0653
6.8193
6.8149
6.5284
6.5005
6.3581
6.3252
5.5092
5.4763
5.1197
5.1009
22199
2.2003
2.1808
19138
1.8949
1.8786
1.8589
1.8446
1.8257
1.6568
15322
1.4949
0.0270

EXPNO
PROCNO 1

F2 - Acquisition Parameters
Date_ 20110830

Time .

INSTRUM spect
PROBHD_ 5 mm GNP 1H/13
PULPR 2930

b 65536
SOLVENT cDCI3
NS 16

DS 2
SWH 6188.119 Hz
FIDRES 0.094423 Hz
AQ 52953587 sec.
RG 5

Dw 80.800 usec
DI 6.00 usec
TE 3013 K

D1 1.00000000 sec
TDo 1

= CHANNEL 1

P1 11.60 usec

T T —
PL1 —1.00 dB
& 84 6.2 ppm SFO1 300.1318534 MHz

T T T
84 82 80 78 76 74 7.2 70 68 6.

E2 - Processing parameters

SF 300.1300000 MHz
WDW EM

o
0.30 Hz
1.00
r r T T v T T T v T T r r T T T T :
1€ 15 14 1 1 9 8 7 6 5 4 3 2 1 -1 = pPpm
E ECEELERLLE EEELE
2 3(2(&|a|8| 8| 8| 8|3 |28 =(&| B8] &
E 2131311312181 312 Sl ol el o3
! 31 (300 CDCl
H-NMR spectrum of 31 MHz, CDCl;
KVR-202A
) PO N0 VNNV OANTWWDO
® BEE-ORABARSIDONDOBOBONIYW S wgo-s
3 Emmwmmwcmmmvmmmmwfmm‘”ﬁtc?‘i 2 geon
VI ITOOONNNNNNN - OOO N~ © = N~
- B T M < NN
‘ '\\\\\\\\///’%/ //l ‘ \~ / / Current Data Parameters
NAM| kvi-20
330
PROCNO 1
F2 - Acquisition Parameters
Date_ 20110909
Time 14.15
INSTRUM spect
PROBHD 5 mm Dual 13C/
PULPROG  zgpg30
0 65536
SOLVENT cDoi3
N 512
4
SWH 11990.407 Hz
FIDRES _ 0.182958 Hz
AQ 27329011 sec
G 57
ow 41.700 usec
DE 6.00 usec
TE 0.0
D1 200000000 sec
, : : 3 2 y 1 J . Biira " o0995998 o
E sec
145 140 135 130 125 120 115 110  ppm WMOAEST | D.00000000 e

MCWRK 0.01500000 sec

PL1 —~6.00 dB
SFO1  50.3277608 MHz

= CHANI
CPDPRG2
Nuc2

PCPD2 100.00 usec
PL2 -4.00 dB
PL12 18.00 dB
LIRE 22.00 dR

T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

BC-NMR spectrum of 31 (50 MHz, CDCly); X = Wax impurity
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.ame ROHIT Position Vial 41 Instrument Name Instrument 1 User Name
InjPosition SampleType Sample IRM Calibration Status
Oata Filename  TNKUR-202A-162.d ACQ Method 150-01-10.m Comment Acquired Time

wol 1

Success

10/17/2013 12:32:08 PM

x10 4 |+ESI
1.7
1.6
1.5
1.4
1.3

1.2

0.9
0.8
0.7
0.6
0.5
0.4

0.3

0.1

Scan (0.285 min) Frag=150.0v TNKUR-202A-162.d

415.1900

416.1914

413.2650

417.1960

KVR-270

413 414 4185 416 420 421

417 418 419
Counts vs. Mass-to-Charge (m/z)

HRMS Spectrum of compound 31

w

I FONCrONT IR rQOMM - QI -~ D@
~ DOCOIROrNOoONODONODODDMO =
« NN CTOOOVDONOVONRITNOoODWMNMMDT DON
- TTaRaQaARhonNoQhhea@ns R <
- BONNMNNMNNNNNNNMNNG GO 01011060

j

20 19 18 17 16 15 14 13 12 11 10 9 8

7 6
I~ T~ (20 S| = =
=] oleilsl—lalail~lvl o3 oo

'"H-NMR spectrum of 32 (300 MHz, CDCl5)
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KVR-270

CEITRTOrNOOOORTINTNVOANNONOOONOANNOLMO OO
NN - OO R ANOTNCOVBOHO AN INQOG I
CROCONLLLINANNNNNNN-r"rrrOCCSPPRRRS8 88
FrrFrTTFrFrFFEFFFFRFRFRFFFRFFIFRIRFRFEFISRRNSN ~u aa

Current Data Parameters
NAME kvr-34

NSV &

F2 - Acquisition Parameters
Date_ 12060;

Time X

INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG 2gpg30

65536
SOLVENT cDCI3
NS 512

SWH 18028.846 Hz
FIDRES 0.275098 Hz
AQ 1.8175818 sec
RG 16
ow 27.733 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
dii 0.03000000 sec
DELTA 1.89999998 sec

Ll | L o

T T T N 13C

T T T T T T T T T T T T
165 160 155 150 145 140 135 130 125 120 115 110 105 100 ppm

PL13 21.00 dB
SFO2  300.1312005 MHz

F2 - Processing parameters

SF 75.4677490 MHz
‘WDW EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40

L TR
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

BC-NMR spectrum of 32 (50 MHz, CDCls)

KVR-272
~
b 2 g ]
3 iR g
= == E]
v Current Data Parameters
NAME KVR-3:
EXPNO 330
PROCNO 1
F2 - Acquisition Parameters
Date 20120807
Time .
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG 7g30
65536
SOLVENT CDCI3
NS 18
DS
SWH 6188.119 Hz
FIDRES _ 0.094423 Hz
Al 5.2953587 sec
RG 228
bw 80.800 usec
DE 6.00 usec
TE 4.7
Di 1.00000000 sec
Too 1
CHANNEL 11
1H
P1 11.60 usec
PL1 -1.00 dB
SFO1  300.1318534 MHz
83 82 81 80 7.9 7.8 7.7 7.6 7.5 7.4 7.3 7.2 7.1 7.0 69 6.8 6.7 66 ppm F2 - Processing parameters
si
SF 300.1300000 MHz
wDw EM
SSB 0
LB 0.30 Hz
GB o
PC 1.00
I } [ R | |
6 15 14 13 12 N 10 1 0 1 -2 -3 ppm

9 8 7 6 5 4 3 2
I¢ EECES fs
g CEEEEE EE &8
2 sEEEREE @ bk

'"H-NMR spectrum of 33 (300 MHz, CDCl;)
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KVR-272

§R2S298YE0INLIREERONYS suoo g
PR EEEERFEEEE L E IR 2

—192.62

—184.17
28.16

—1.02

=

Current Data Paramelers
NAME kvr-28

PL1
SFO1

Nucz2
PCPD2

T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 S0

BC-NMR spectrum of 33 (50 MHz, CDCl3)

CHAI
CPDPRG2

EXPNO 330

PROCNO 1

F2 - Acquisition Parameters

Date_ 20120814

Time 1215

INSTRUM spect

PROBHD 5 mm Dual 13C/

PULPROG zgpg30

o] 36

SOLVENT cDCi3

NS 549

Ds

SWH 11990.407 Hz

FIDRES  0.182959 Hz

AQ 2.7329011 sec

RG .

ow 41.700 usec

DE 6.00 usec
2.00000000 sec
0.03000000 sec

1.89899998 sec
0.00000000 sec

0.01500000 sec
‘CHANNEL 1 ==:
13C
6.30 usec
-6.00 dB
50.3277608 MHz

NNEL f2
waltz16

1H
100.00 usec
~4.00 dB
18.00 dB
22,00 d
200.1308005 MHz

KVR-220A
8 2 o w cgne 2
o 2 2 2
L EEFEE ERR L R EEEEEENEEE B Z
= PR L =R g - S
Current Data Parameters
NAME kvr—21
EXPNO as0
PROCNO 1
F2 - Acquisition Parameters
Date_ 20111114
Time 14.45
INSTRUM sgecl
PROBHD 5 mm QNP 1HA3
PULPROG 2g30
65536
SOLVENT cocis
NS 8
DS ]
SWH 6188.119 Hz
FIDRES 0.094423 Hz
AQ 5.2953537 sec
RG 181
pow 80.800 usec
DE 6.00 usec
TE 303.0 K
=] 1.00000000 sec
TD 1
) . . . . : : SooT CHANNEL =
8.0 7.5 7.0 6.5 6.0 5.5 ppm L S s
PL1 -1.00 dB
SFO1 300.1318534 MHz
F2 - Processing parameters
= 32768
SF. 300.1300000 MHz
wow EM
ssB o
LB 0.30 Hz
GB [)
PC 1.00
T T T T T T u T T T T T T T T T T T T T
16 15 14 13 12 1 10 9 8 5 a 2 1 (] -1 -2 -3 ppm

R
'"H-NMR spectrum of 34 (300 MHz, CDCls)

S-38




TNKVR-220A

§ B FRZIZANSSIINNUFISINGASSfsnoze 3% "
8 8 HfNESSYHAANRRNIREEECLIEINRS 5% 3
S s (oY %
T T T T T T T T T T T T T T N i
134 132 130 128 126 124 122 120 118 116 114 ppm

T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 S50 40 30 20 10 0 ppm

IBC-NMR spectrum of 34 (100 MHz, CDCl;)

DAINTERNALS\.. \HRMS19114MARCH17 3/14/2019 1:09:59 PM TNKVR-220A

HRMS19114MARCH17 #11 RT: 0.15 AV: 1 SB: 5 0.02-0.08 NL: 2.55E5
T: FTMS + p ESI Full ms [80.00-1200.00]

100
95 |
90
85
80

567.1566

75
70
65
60
55
50
45
40
35

30
25 | 569.1526

Relative Abundance

568.1600

20
15 561.2526 |
10 570“1564

5- | 562.2571 i s ‘ 578.2804

564.3624 OR1A00% 575.0851 ., | 579.2830

562 564 566 568 570 572 574 576 578 580

HRMS Spectrum of compound 34
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KVR-220

14 PoerEaTOoRNREONY OB G Eo o
§ HEEH I i 8
4 PRI e vl e b= Current Data Parameters
NAME kvr-20
EXPNO 470
PROCNO 1
F2 - Acquisition Parameters
Date_ 20111109
Time 5.03
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG 2g30
SOLVENT CDCI3
NS 8
Ds o
SWH 6188.119 Hz
FIDRES _ 0.084423 Hz
AQ 5.2953587 sec
RG 4
bw 80.800 usec
DE 6.00 usec
TE 673.2 K
D1 1.00000000 sec
TDo 1
CHANNEL 1
1H
11.60 usec
; ; ) y ’ i ; PL1 _1.00 dB
8.5 80 7.5 7.0 65 60 5.5 ppm SFO1  300.1318534 MHz
£2- Processing parameters
B!
SF_ 3001300000 MHz
wow EM
SSB 0
LB 0.30 Hz
GB )
PC 1.00
16 15 14 13 9 8 7 6 5 2 -1 -2 -3 ppm
H EEeEEEEy g
E b e e R ale
H-NMR spectrum of 35 (300 MHz, CDCly)
TNKVR-220
13C
NS eI e TN e T N TN TN e EE T2 SRS =l R T
CEREZ2S3INCEE ARS8t UiCR SRS REARASRECEiemannze maen =
e cmumedmanaccodnnn et Imadseemasmaaa TG SN b3 W riwl =
R e R - E R R R R R R R S R R e e 8 o8 o8 =
MmN N N N NN g N gl NN NS S S S SR RRERRES 288K 7
[—
S
M
e, o

[ e —

e i

T 230

o et

TROBD. S FAE b
Ros

s
Bt o

2aissas1 1

e CHANNEL | eseean
6304953 M
[

T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90

T T T T T T

8 70 60 50 40 30

I3C-NMR spectrum of 35 (100 MHz, CDCls)
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Sample Name  Dr.T. NARENDER Position Vial 22 Instrument Name Instrument 1 User Name

Inj Vol 1 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename TﬁKUR-ZZDvDQ}d ACQ Method 1SO-DEC.m Comment Acquired Time 1/7/2014 1:09:01 PM

x10 3 [+ESI Scan (0.527-1.332 min, 51 Scans) Frag=150.0V TNKUR-220-093.d Subtract
9.5

o
&5 429.1696
s

7.5
6.5
5.5
4.5
3.5
2.5 430.1735

1.5

0.5 431.1757

o ! ) I
428 428.5 429 429.5 430 430.5 431 431.5
Counts vs. Mass-to-Charge (m/z)

432 432.5 433 433.5

HRMS Spectrum of compound 35

KVR-218
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0763

o @ aTor @ oa
~ © @ T © @0y
= © e o & o
P=3 - PR W o

~~- w R -

Wwer N\

\f\"'
HENO

14.3999
8.1575
8.1292
8.1038
7.9305
7.9128
7.8603
7.7881
7.7609
7.6757
7.6470
7.5439
6.7718
6.7382
6.7002
6.6669

o
o
2
=
w

5.4506
5.4374
5.1226
3.9462
2.1440
1.6443
1.6053

o
o
@
>
-

0.0219

7

CHANNEL £1

32766

»d

16 15 14 13 12 11 10 9 8 7 6 5 0 -1 -3 ppm
; fﬁfqoﬁ\wjﬁﬁ T P
= e Y ot P B o
i enleal Sl Al ledled ciled jor)

'TH-NMR spectrum of 36 (300 MHz, CDCl;)
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KVR-218

NPOWANDLCNTAOVLOLOTINWOITANNW o~ @ TN
OO ANEAINADOXNHOXENAONNANMNINNOSIM OO FWWD D

O T T S T S P R T o o B B o] NN G Oy
ANNTADLODONANNNONOEFIIOOEOOTODNNN + o+ o+ o oo s vt e e e e e
VLWL ITMNMNONNNNNNNNAAAAT OO0 A== OW SO

A A A A A A A A A A A A A A A A A A A A A A 000 T NN NN NN CumeEMDltlEl;l_gflrs

WSS\ [N S

me 051
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG zgpg30

D 6553
SOLVENT CcDCI3
NS 512

bs 0

SWH 18939.395 Hz

FIDRES 0.288992 Hz

ao 1.7302004 sec
8

bow 26.400 usec

DE 6.00 usec

TE 673.2 K

D1 2.00000000 s

dii 30000

CHANNEL f1 =
13C

8.70 usec

PL1 -3.00 dB
SFO1 754752953 MHz
== CHANNEL f2 =
CPDPRG2  waltz16
NUC2 1H

" PCPD2 80.00 usec
PL2 -1.00 dB
PL12 17.00 dB

PL13 21.00dB
T T T T T T SFO2 300.1312005 MHz

130 125 120 115 110 105 ppm
F2 - Processing parameters
76!

glF 75.4677279 MHz
WDW EM
fSB Qﬂng
) |
e 140
T . y
T T T T T T T T T T
180 160 140 120 100 80 60 40 20 ppm

BBC-NMR spectrum of 36 (75 MHz, CDCl;); X = Wax impurity
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