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Experimental Section

General Information:

Unless otherwise noted, all the reagents were obtained from commercial supplier
and used without further purification. Solvents used in the reactions were distilled
from appropriate drying agents prior to use. 'H NMR spectra and '3C NMR spectra
were recorded in CDCIl3 on a spectrometer operating at 400 and 100 MHz,
respectively. Chemical shifts are reported in parts per million relative to the
appropriate standard: TMS for 'H and '*C NMR spectra. IR was recorded on the
Nicolet 6700. High resolution mass spectra were obtained on Bruker Daltonics
micrOTOF-Q 1II spect-rometer in ESI mode. Flash column chromatography was
performed using 200-300 mesh silica gel. ortho-hydroxyphenyl-substituted
para-quinone methides 1 with benzofuran-2-ones 2 used here are known compounds
and prepared according to the reported procedure. -]

General procedure for the Oxa-Michael/1,6-Conjugated Addition Reaction:

To a solution of para-quinone methides 1 (0.1 mmol) and arylmethyleneben-
zofuran-2-ones 2 (0.12 mmol) in THF (2 mL) was added Cs2COs (0.2 mmol). The
reaction mixture was stirred under argon atmosphere at room temperature until the
reaction completed (monitored by TLC), the reaction mixture was filtered and the
solid powder was washed with ethyl acetate (10.0 mL). After the removal of solvent
under the reduced pressure, the residue was purified through flash column
chromatography on silica gel (petroleum ether: ethyl acetate = 10:1 - 4:1) to afford the

desired cyclization product 3 or 4.
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Spectra data for compounds 3-4
4'-(3,5-di-tert-butyl-4-hydroxyphenyl)-2'-phenyl-2H-spiro[benzofuran-3,3'-chro
man]|-2-one (3a), Rr = 0.5 (petroleum ether/ethyl acetate= 30:1), yield: 75%, white

OH - solid, mp 196-198 °C, dr >19:1, '"H NMR (400 MHz, CDCl;):
(ppm) 7.32-7.27 (m, 1H), 7.25-7.27 (m, 1H), 7.18-7.14 (m, 2H),
7.13-7.10 (m, 5H), 7.07-7.01 (m, 3H), 6.97-6.93 (m, 1H), 6.55 (d, J =

7.58 Hz, 1H), 6.14 (s, 1H), 5.68 (s, 1H), 5.08 (s, 1H), 5.02 (s, 1H),
1.41 (s, 9H), 0.98 (s, 9H); '*C NMR (100 MHz, CDCl3): & (ppm) 175.9, 154.9, 153.2,
153.1, 135.3, 135.1, 130.2, 129.0, 128.7, 128.5, 127.9, 127.3, 126.84, 126.8, 124.6,
123.7, 123.2, 121.5, 116.7, 110.1, 81.6, 57.8, 51.8, 34.1, 30.2; IR (KBr): y 3443,
2953, 1798, 1618, 1482, 1461, 1229, 1136, 1080, 973, 885, 757, 679; HRMS (ESI):
caled for C3sH3sO04 [M+K]™: 571.2207, found: 571.2203.

2'-(2-chlorophenyl)-4'-(3,5-di-tert-butyl-4-hydroxyphenyl)-2H-spiro[benzofuran-
3,3'-chroman]-2-one (3b), Ry= 0.4 (petroleum ether/ethyl acetate= 30:1), yield: 69%,
white solid, mp 215-217 °C, dr >19:1, "TH NMR (400 MHz, CDCl):
o (ppm) 7.39-7.32 (m, 3H), 7.25-7.15 (m, 3H), 7.15-7.06 (m, 3H),
7.04-6.99 (m, 1H), 6.90-6.86 (m, 1H), 6.75-6.73 (m, 1H), 6.86 (d, J

= 7.85(m, 1H), 6.38 (s, 1H), 6.22 (s, 1H), 5.23 (s, 1H), 5.07 (s, 1H),
1.44 (s, 9H), 1.03 (s, 9H); *C NMR (100 MHz, CDCl3): & (ppm) 174.6, 155.3, 153.5,
153.1, 135.1, 133.8, 132.9, 130.5, 130.1, 129.8, 129.3, 129.0, 128.5, 127.2, 126.7,
126.2, 124.7,123.8, 123.4, 121.7, 116.7, 110.3, 76.8, 56.8, 52.4, 34.1, 30.1; IR (KBr):
vy 3433, 2958, 1805, 1617, 1438, 1232, 1140, 1079, 975, 880, 756; HRMS (ESI):
caled for C3gH3sClO4[M+K] *:605.1855, found: 605.1845.



2'-(2-bromophenyl)-4'-(3,5-di-tert-butyl-4-hydroxyphenyl)-2H-spiro[benzofuran-
3,3'-chroman]-2-one (3¢), Ry = 0.5 (petroleum ether/ethyl
acetate= 30:1), yield: 67%, white solid, mp 234-235 °C, dr = 15:1,
'H NMR (400 MHz, CDCl3): & (ppm) 7.54-7.52 (m, 1H),

7.32-7.27 (m, 2H), 7.21-7.17 (m, 2H), 7.12-7.03 (m, 4H),
6.89-6.86 (m, 1H), 6.85-6.65 (m, 1H), 6.63-6.31 (m, 2H), 6.30 (s,
1H), 6.17 (s, 1H), 5.19 (s, 1H), 5.02 (s, 1H), 1.40 (s, 9H), 1.00 (s, 9H); 1*C NMR (100
MHz, CDCls): & (ppm) 174.6, 155.3, 153.5, 153.1, 135.1, 134.4, 133.3, 130.5, 130.5,
129.4, 129.2, 128.6, 127.2, 126.9, 126.7, 124.7, 124.3, 123.9, 123.4, 121.8, 116.8,
110.4, 79.4, 56.8, 52.5, 34.1, 30.3; IR (KBr): y 3445, 2954, 1807, 1619, 1436, 1233,
1078, 974, 887, 755; HRMS (ESI): calcd for C3¢H3sBrOs [M+K] *:649.1350, found:
649.1341.

4'-(3,5-di-tert-butyl-4-hydroxyphenyl)-2'-(o-tolyl)-2H-spiro[benzofuran-3,3'-chro
man]|-2-one (3d), Ry = 0.5 (petroleum ether/ethyl acetate= 30:1), yield: 64%, white

OH , solid, mp 219220 °C, dr >19:1, '"H NMR (400 MHz, CDCL): §
(ppm) 7.32-7.28 (m, 2H), 7.22-7.17 (m, 1H), 7.15-7.05 (m, 6H),
7.00-6.97 (m, 1H), 6.95-6.81 (m, 1H), 6.69-6.63 (m, 2H), 6.19 (s,

1H), 6.03 (s, 1H), 5.16 (s, 1H), 5.03 (s, 1H), 2.52 (s, 3H), 1.42 (s,
9H), 1.02 (s, 9H); 3C NMR (100 MHz, CDCL): & (ppm) 175.7, 155.6, 153.5, 153.0,
136.5, 135.1, 133.5, 130.7, 130.5, 129.1, 128.7, 128.5, 127.3, 126.9, 125.3, 125.0,
123.8,123.4, 121.5, 116.8, 110.2, 77.1, 57.2, 52.8, 34.1, 30.1, 19.9; IR (KBr): v 3437,
2955, 1803, 1618, 1460, 1436, 1291, 1232, 1079, 973, 882, 757; HRMS (ESI): calcd
for Cs7Has04[M+K] *:585.2402, found: 585.2395.

4'-(3,5-di-tert-butyl-4-hydroxyphenyl)-2'-(m-tolyl)-2H-spiro[benzofuran-3,3'-chr
oman]-2-one (3e), R/= 0.5 (petroleum ether/ethyl acetate= 30:1),
yield: 75%, white solid, mp 214-216 °C, dr >19:1, 'H NMR (400
MHz, CDCl;): & (ppm) 7.32-7.29 (m, 1H), 7.24-7.22 (m, 1H),
7.16-7.08 (m, 3H), 7.08-7.04 (m, 1H), 7.03-6.98 (m, 3H),




6.98-6.94 (m, 1H), 6.89-6.86 (m, 2H), 6.58 (d, J = 7.96 Hz, 1H), 6.15 (s, 1H), 5.63 (s,
1H), 5.07 (s, 1H), 5.01 (s, 1H), 2.16 (s, 3H), 1.40 (s, 9H), 0.99 (s, 9H); 1*C NMR (100
MHz, CDCls): & (ppm) 175.9, 155.0, 153.2, 153.0, 137.4, 135.2, 135.1, 130.2, 129.4,
128.9, 128.5, 128.1, 127.7, 126.8, 124.8, 124.3, 123.6, 123.2, 121.4, 116.7, 110.0,
81.7, 57.7, 51.8, 34.0, 30.1, 21.2; IR (KBr): y 3435, 2962, 1799, 1617, 1435, 1230,
1078, 971, 889, 754, HRMS (ESI): calcd for C37H3sO4M+K] :585.2402, found:
585.2398.

4'-(3,5-di-tert-butyl-4-hydroxyphenyl)-2'-(3-methoxyphenyl)-2H-spiro[benzofura
n-3,3'-chroman]-2-one (3f), Ry = 0.4 (petroleum ether/ethyl acetate= 30:1), yield:
72%, white solid, mp 205-207 °C, dr >19:1, "TH NMR (400
MHz, CDCl3): & (ppm) 7.33-7.22 (m, 1H), 7.25-7.22 (m, 1H),
7.17-7.13 (m, 3H), 7.09-7.02 (m, 3H), 6.98-6.95 (m, 1H),

6.75-6. 72 (m, 2H), 6.62-6.57 (m, 2H), 6.15 (s, 1H), 5.66 (s, 1H),
5.08 (s, 1H), 5.02 (s, 1H), 3.54 (s, 3H), 1.41 (s, 9H), 0.98 (s, 9H); 13C NMR (100
MHz, CDCls): o (ppm) 175.8, 159.0, 154.9, 153.3, 153.0, 136.7, 135.1, 130.2, 129.0,
128.9, 128.5, 126.7, 126.7, 124.8, 123.6, 123.2, 121.5, 119.9, 116.7, 115.3, 111.8,
110.2, 81.5, 57.7, 55.0, 51.8, 34.0, 30.2; IR (KBr): y 3433, 2955, 1808, 1602, 1435,
1234, 1079.42, 967, 871, 751; HRMS (ESI): calcd for C37H3305[M+K] *: 601.2351,
found: 601.2353.

4'-(3,5-di-tert-butyl-4-hydroxyphenyl)-2-oxo-2H-spiro[benzofuran-3,3'-chroman|
-2'-yl)phenyl nitrate (3g), Ry= 0.3 (petroleum ether/ethyl acetate= 30:1), yield: 71%,
white solid, mp 209-211 °C, dr >19:1, '"H NMR (400 MHz,
CDClz): 6 (ppm) 8.05 (d, J = 8.19 Hz, 1H), 7.98 (s, 1H), 7.52 (d,
Nno, J=7.74 Hz, 1H), 7.37-7.31 (m, 2H), 7.26-7.24 (m, 1H), 7.17-7.08

(m, 4H), 7.05-6.97 (m, 2H), 6.58-6.55 (m, 1H), 6.12 (m, 1H), 5.77
(s, 1H), 5.09 (s, 1H), 5.05 (s, 1H), 1.42 (s, 9H), 0.99 (s, 9H); *C NMR (100 MHz,
CDCl3): § (ppm) 175.6, 154.2, 153.2, 153.0, 147.7, 137.6, 135.2, 133.4, 130.2, 129.6,
128.9, 128.8, 128.2, 126.7, 126.2, 125.0, 124.2, 123.6, 122.9, 122.4, 122.0, 116.7,



110.3, 80.2, 57.7, 51.6, 34.0, 30.2; IR (KBr): y 3430, 2958, 1802, 1616, 1525, 1434,
1351, 1234, 1139, 1079, 968, 871, 752; HRMS (ESI): caled for C36HssNOg[M+K] *:
616.2096, found: 616.2099.

2'-(3-bromophenyl)-4'-(3,5-di-tert-butyl-4-hydroxyphenyl)-2H-spiro[benzofuran-
3,3'-chroman]-2-one (3h), Ry= 0.5 (petroleum ether/ethyl acetate= 10:1), yield: 75%,
white solid, mp 209-211 °C, dr > 19:1, 'TH NMR (400 MHz,
CDCl): 6 (ppm) 8.06-8.04 (m, 1H), 7.98 (s, 1H), 7.52 (d, J=7.75
gr Hz, 1H), 7.37-7.32 (m, 2H), 7.26-7.24 (m, 1H), 7.17-7.10 (m, 4H),

7.05-6.97 (m, 2H), 6.57-6.54 (m, 1H), 6.13 (s, 1H), 5.78 (s, 1H),
5.09 (s, 1H), 5.05 (s, 1H), 1.41 (s, 9H), 0.98 (s, 9H); 3C NMR (100 MHz, CDCl3): §
(ppm) 175.7, 154.2, 153.2, 152.9, 147.7, 137.6, 135.2, 133.4, 130.2, 129.6, 129.0,
128.8, 126.7, 126.2, 124.2, 123.6, 122.9, 122.4, 122.0, 116.7, 110.3, 80.2, 57.6, 51.6,
34.0, 30.2; IR (KBr): y 3440, 2959, 1802, 1616, 1525, 1435, 1351, 1139, 1080, 970,
871, 752; HRMS (ESI): calcd for C36H3sBrO4[M+K] *:649.1350, found: 649.1346.

4'-(3,5-di-tert-butyl-4-hydroxyphenyl)-2'-(p-tolyl)-2H-spiro[benzofuran-3,3'-chro
man]|-2-one (3i), Ry = 0.5 (petroleum ether/ethyl acetate= 30:1), yield: 73%, white
solid, mp 195-196 °C, dr = 10:1, "H NMR (400 MHz, CDCl3): &
(ppm) 7.25-7.22 (m, 1H), 7.19-7.13 (m, 2H), 7.12-7.06 (m, 6H),
7.06-7.02 (m, 2H), 6.85 (s, 1H), 6.55 (d, J = 7.54 Hz, 1H), 6.17 (s,

1H), 5.64 (s, 1H), 5.05 (s, 1H), 5.01 (s, 1H), 2.33 (s, 3H), 1.41 (s,
9H), 0.99 (s, 9H); 13C NMR (100 MHz, CDCl3): § (ppm) 176.1, 154.7, 153.2, 153.0,
138.6, 135.5, 135.0, 130.0, 129.0, 128.8, 127.9, 127.3, 126.9, 126.89, 124.7, 123.7,
122.6, 120.0, 117.1, 110.1, 81.6, 57.9, 51.7, 34.1, 30.1, 21.2; IR (KBr): y 3436, 2960,
1798, 1619.65, 1459, 1388, 1231, 1138, 1079, 974, 886, 754, HRMS (ESI): calcd for
C37H3304[M+K] *: 585.2402, found: 585.2399.



4'-(3,5-di-tert-butyl-4-hydroxyphenyl)-2'-(4-methoxyphenyl)-2H-spiro[benzofura
n-3,3'-chroman]-2-one (3j), Ry = 0.3 (petroleum ether/ethyl
acetate= 30:1), yield: 86%, white solid, mp 201-202 °C,
dr >19:1, "TH NMR (400 MHz, CDCl;3): & (ppm) 7.31-7.28 (m,

ocH; 1H), 7.24-721 (m, 1H), 7.14-7.08 (m, 3H), 7.07-
7.05 (m, 1H), 7.03-6.98 (m, 3H), 6.96-9. 92 (m, 1H), 6.64 (d, J = 8.76 Hz, 2H), 6.59
(d, J=17.88 Hz, 1H), 6.24 (s, 1H), 5.62 (s, 1H), 5.06 (s, 1H), 5.01 (s, 1H), 3.69 (s, 3H),
1.41 (s, 9H), 0.99 (s, 9H); 3C NMR (100 MHz, CDCls): 5 (ppm) 176.0, 159.7, 155.0,
153.3, 153.2, 153.0, 135.1, 130.2, 129.0, 128.6, 128.5, 127.5, 126.8, 126.8, 124.7,
123.7,123.2, 121.4, 116.7, 113.2, 110.2, 81.3, 57.8, 55.1, 51.8, 34.0, 30.2; IR (KBr):
vy 3442, 2960, 1798, 1624, 1437, 1386, 1233, 1082, 980, 819, 751; HRMS (ESI):
calcd for C37H330s[M+K]*: 601.2351, found: 601.2356.

4'-(3,5-di-tert-butyl-4-hydroxyphenyl)-2'-(4-(trifluoromethyl)phenyl)-2H-spiro[b
enzofuran-3,3'-chroman]-2-one (3k), R/ = 0.4 (petroleum ether/ethyl acetate= 30:1),

yield: 82%, white solid, mp 199-201 °C, dr = 12:1, 'H NMR

(400 MHz, CDCl3): 6 (ppm) 7.38 (d, J = 8.20 Hz, 2H),

7.34-7.30 (m, 1H), 7.26-7.21 (m, 3H), 7.14-7.08 (m, 3H),

cFy  7.06-7.02 (m, 2H), 6.99-6.95 (m, 1H), 6.58 (d, J = 7.81 Hz, 1H),
6.12 (s, 1H), 5.74 (s, 1H), 5.09 (s, 1H), 5.04 (s, 1H), 1.41 (s, 9H), 0.98 (s, 9H); 13C
NMR (100 MHz, CDCL): § (ppm) 175.7, 154.5, 153.2, 153.1, 139.3, 135.2, 130.2 (J
=27.8 Hz), 129.3, 128.7, 127.7, 126.6, 126.4, 125.1, 124.8 (J = 3.8 Hz), 124.1, 123.9,
123.0, 121.8, 116.6, 110.3, 80.8, 57.6, 51.8, 34.0, 29.9; IR (KBr): y 3441, 2962, 1796,
1620, 1436, 1325, 1232, 1170, 1131, 1069, 1019, 977, 885, 755; HRMS (ESI): calcd
for C37H3sF304[M+K] *:639.2119, found: 639.2108.

4'-(3,5-di-tert-butyl-4-hydroxyphenyl)-2'-(4-nitrophenyl)-2H-spiro[benzofuran-3,
3'-chroman]-2-one (31), Ry = 0.3 (petroleum ether/ethyl acetate= 30:1), yield: 85%,
white solid, mp 230-232°C, dr = 12:1, "TH NMR (400 MHz, CDCls3): & (ppm) 7.99 (d,
J =8.77 Hz, 2H), 7.33 (d, J = 8.77 Hz, 3H), 7.22-7.20 (m, 1H), 7.16-7.09 (m, 3H),



7.07-6.97 (m, 3H), 6.58 (s, J = 7.66 Hz, 1H), 6.11 (s, 1H), 5.78 (s, 1H), 5.09 (s, 1H),
5.05 (s, 1 H), 1.41 (s, 9 H), 0.98 (s, 9 H); *C NMR (100 MHz,
CDCL): & (ppm) 175.6, 154.2, 153.2, 153.0, 147.9, 142.4, 135.2,
130.3, 129.5, 128.8, 128.2, 126.6, 126.1, 124.0, 123.8, 123.0,

Nno, 122.9,122.0,116.6,110.4, 80.4, 57.6, 51.7, 34.0, 29.9; IR (KBr):
vy 3436, 2960, 1803, 1608, 1524, 1436, 1348, 1234, 1139, 1080, 979, 867, 750;
HRMS (ESI): calcd for C3sH3sNOs[M+K] *: 616.2096, found: 616.2091.

2'-(4-chlorophenyl)-4'-(3,5-di-tert-butyl-4-hydroxyphenyl)-2H-spiro[benzofuran-
3,3'-chroman]-2-one (3m), Ry= 0.5 (petroleum ether/ethyl acetate= 30:1), yield: 83%,
white solid, mp 205-206 °C, dr >19:1, 'H NMR (400 MHz,
CDCl): & (ppm) 7.32-7.28 (m, 1H), 7.20-7.18 (m, 1H), 7.13
-7.08 (m, 5H), 7.07-7.01 (m, 4H), 6.98-6.94 (m, 1H), 6.59 (d, J

=7.94 Hz, 1H), 6.12 (s, 1H), 5.65 (s, 1H), 5.06 (s, 1 H), 5.02 (s,
1H), 1.41 (s, 9H), 0.98 (s, 9H); 3C NMR (100 MHz, CDCl3): 8 (ppm) 175.8, 154.7,
153.2, 153.1, 135.1, 134.5, 133.9, 130.2, 129.2, 128.6, 128.1, 126.7, 126.5, 124.3,
123.8, 123.0, 121.7, 116.6, 110.3, 80.8, 57.7, 51.7, 34.0, 30.0; IR (KBr): y 3431,
2960, 1803, 1619, 1437, 1233, 1141, 1082, 1018, 974, 880, 753; HRMS (ESI): calcd
for C36H35C104M+K] *: 605.1855, found: 605.1852.

2'-(4-bromophenyl)-4'-(3,5-di-tert-butyl-4-hydroxyphenyl)-2H-spiro[benzofuran-
3,3'-chroman]-2-one (3n), Ry= 0.5 (petroleum ether/ethyl acetate= 30:1), yield: 81%,
white solid, mp 207-209 °C, dr = 12:1, 'TH NMR (400 MHz,
CDCl): 6 (ppm) 7.32-7.28 (m, 1H), 7.26-7.24 (m, 2H), 7.20-7.18
(m, 1H), 7.14-7.09 (m, 3H), 7.06-6.99 (m, 3H), 6.97-6.93 (m, 2H),

Br

6.69 (d, J = 7.85 Hz, 1H), 6.11 (s, 1H), 5.63 (s, 1H), 5.06 (s, 1H),
5.02 (s, 1H), 1.40 (s, 9H), 0.98 (s, 9H); *C NMR (100 MHz, CDCl): § (ppm) 175.8,
154.6, 153.2, 153.1, 135.2, 134.5, 131.0, 130.2, 129.2, 128.9, 128.2, 126.7, 126.5,
125.0, 124.3, 123.8, 123.0, 122.8, 121.7, 116.6, 110.3, 80.9, 57.6, 51.7, 34.0, 30.1; IR
(KBr): v 3428, 2958, 2921, 1797, 1484, 1463, 1436, 1364, 1291, 1232, 1139, 1081,



1011, 975, 755, 685; HRMS (ESI): calcd for C3¢H3sBrOs[M+K] *: 649.1350, found:
649.1331.

4'-(3,5-di-tert-butyl-4-hydroxyphenyl)-2'-(naphthalen-2-yl)-2H-spiro[benzofuran
-3,3'-chroman]-2-one (30), Ry = 0.4 (petroleum ether/ethyl
acetate= 30:1), yield: 74%, white solid, mp 209-211 °C,
dr>19:1, 'TH NMR (400 MHz, CDCls): 8 (ppm) 7.75-7.70 (m,

2H), 7.68 (s, 1H), 7.61 (d, J = 8.6 Hz, 1H), 7.46-7.41 (m, 2H),
7.39-7.34 (m, 2H). 7.23-7.08 (m, 6H), 7.03-7.00 (m, 1H), 6.53-6.51 (m, 1H), 6.21 (s,
1H), 5.89 (s, 1H), 5.18 (s, 1H), 5.05 (s, 1H), 1.45 (s, 9H), 1.03 (s, 9H); 1*C NMR (100
MHz, CDCls): & (ppm) 175.9, 155.0, 153.2, 153.1, 135.1, 133.3, 132.9, 132.6, 130.3,
129.1, 128.6, 128.3, 127.5, 127.5, 127.2, 126.8, 126.7, 126.3, 126.0, 124.7, 124.5,
123.7, 123.2, 121.6, 116.7, 110.2, 81.8, 57.8, 52.0, 34.1, 30.1; IR (KBr): y 3442,
2961, 1801, 1620, 1438, 1386, 1232, 1138, 1074, 971, 753, 672; HRMS (ESI): calcd
for C40H3304[M+Na] *: 605.2262, found: 605.2267.

4'-(3,5-di-tert-butyl-4-hydroxyphenyl)-2'-(3,4,5-trimethoxyphenyl)-2H-spiro[ben
zofuran-3,3'-chroman]-2-one (3p), Ry = 04 (petroleum
ether/ethyl acetate= 5:1), yield: 88%, white solid, mp
235-237 °C, dr = 12:1, 'H NMR (400 MHz, CDCl3): 3 (ppm)
7.33-7.29 (m, 1H), 7.24 (d, J = 7.42 Hz, 1H), 7.14-7.12 (m, 3H),

7.08-7.02 (m, 2H), 6.99-6.94 (m, 1H), 6.65 (d, /= 7.87 Hz, 1H),
6.28 (s, 2H), 6.17 (s, 1H), 5.58 (s, 1H), 5.06 (s, 1H), 5.03 (s, 1H), 3.75 (s, 3H), 3.58 (s,
6H), 1.41 (s, 9H), 0.99 (s, 9H); 13C NMR (100 MHz, CDCl3): 3 (ppm) 175.9, 154.9,
153.5, 153.1, 152.5, 138.1, 135.2, 133.4, 130.5, 130.2, 129.0, 128.5, 126.7, 125.0,
123.5, 123.2, 121.6, 116.7, 110.4, 104.6, 81.7, 60.7, 57.8, 55.8, 51.8, 34.0, 30.1; IR
(KBr): vy 3438, 2958, 1800, 1593, 1460, 1354, 1234, 1130, 1080, 970, 874, 757, 652;
HRMS (ESI): calcd for C3o0H420O7[M+Na] *: 645.2823, found: 645.2830.



4'-(3,5-di-tert-butyl-4-hydroxyphenyl)-2'-(pyridin-3-yl)-2H-spiro[benzofuran-3,3
'-chroman]-2-one (3q), Ry = 0.3 (petroleum ether/ethyl acetate=
5:1), yield: 79%, white solid, mp 198-200 °C, dr >19:1, "TH NMR
(400 MHz, CDCl3): 6 (ppm) 8.44-8.39 (m, 2 H), 7.39 (d, J = 7.96
Hz, 1 H), 7.34-7.30 (m, 1 H), 7.24-7 .22 (m, 1 H), 7.15-7 .09 (m, 3

H), 7.07-7.02 (m, 3 H), 6.99-6.96 (m, 1 H), 6.95 (d, J=7.81 Hz, 1
H), 6.13 (s, 1 H), 5.71 (s, 1 H), 5.08 (s, 1 H), 5.07 (s, 1 H), 1.41 (s, 9 H), 0.98 (s, 9 H);
3CNMR (100 MHz, CDCls): § (ppm) 175.6, 154.5, 153.2, 153.1, 150.0, 148.7, 135.2,
134.9, 131.1, 130.2, 129.5, 128.7, 126.7, 126.4, 124.0, 123.9, 123.0, 122.7, 121.9,
116.7, 110.3, 79.6, 57.5, 51.7, 34.0, 30.2; IR (KBr): y 3440, 2959, 1799, 1618, 1435,
1289, 1234, 1081, 978, 882, 756;: HRMS (ESI): caled for CssHisNO4[M+H]
+:534.2639, found: 534.2665.

4'-(3,5-di-tert-butyl-4-hydroxyphenyl)-2'-(thiophen-3-yl)-2H-spiro[benzofuran-3,

OH ® 3'-chroman]|-2-one (3r), Ry = 0.4 (petroleum ether/ethyl acetate=
u

30:1), yield: 80%, white solid, mp 201-203 °C, dr >19:1, "TH NMR
(400 MHz, CDCl): 6 (ppm) 7.33-7.29 (m, 1 H), 7.23 (d, J=7.39 Hz,
¢ 1H),7.17-7.12 (m, 3 H), 7.08-7.01 (m, 4 H), 6.98-6.94 (m, 1 H), 6.69
-6.68 (m, 1 H), 6.65 (d, J=7.96 Hz, 1 H), 6.14 (s, 1 H), 5.79 (s, 1 H), 5.04 (s, 2 H),
1.42 (s, 9 H), 1.00 (s, 9 H); BC NMR (100 MHz, CDCl3): 8 (ppm) 176.1, 154.8,
153.3, 153.1, 136.6, 135.1, 130.2, 129.1, 128.5, 126.7, 126.5, 126.2, 125.4, 125.0,
124.1, 123.8, 123.1, 121.6, 116.7, 110.1, 78.2, 57.4, 51.6, 34.1, 30.0; IR (KBr): y
3433, 2962, 1795, 1619, 1435, 1292, 1233, 1139, 1083, 976, 872, 760, 646; HRMS
(ESI): calcd for C34H3404S[M+K] *: 577.1809, found: 577.1829.

6'-chloro-4'-(3,5-di-tert-butyl-4-hydroxyphenyl)-2'-phenyl-2H-spiro[benzofuran-

OH - 3,3'-chroman]-2-one (4a), R, = 0.5 (petroleum ether/ethyl

u
acetate= 30:1), yield: 73%, white solid, mp 226-228 °C, dr >19:1,
'H NMR (400 MHz, CDCL3): & (ppm) 7.28-7.25 (m, 1H), 7.20-

o 7.16 (m, 2H), 7.14-7.10 (m, 4H), 7.09-7.05 (m, 4H), 7.02 (d, J =



1.20 Hz, 1H), 6.57 (d, J = 7.47 Hz, 1H), 6.12 (s, 1H), 5.66 (s, 1H), 5.05 (s, 1H), 5.03
(s, 1H), 1.41 (s, 9H), 1.00 (s, 9H); 3C NMR (100 MHz, CDCl3): & (ppm) 175.6,
153.5, 153.3, 153.2, 135.3, 134.9, 129.7, 129.2, 128.8, 128.7, 128.2, 127.9, 127.2,
126.6, 126.5, 125.9, 125.0, 124.3, 123.8, 118.1, 110.2, 81.8, 57.4, 51.7, 34.1, 30.1; IR
(KBr): v 3441, 2961, 1798, 1620, 1476, 1359, 1234, 1143, 1055, 980, 821, 751, 698;
HRMS (ESI): calcd for C3sH35C104[M+K] *: 605.1855, found: 605.1837.

6'-bromo-4'-(3,5-di-tert-butyl-4-hydroxyphenyl)-2'-phenyl-2H-spiro[benzofuran-

OH 3,3'-chroman]-2-one (4b), Ry = 0.5 (petroleum ether/ethyl
tBu

acetate= 30:1), yield: 65%, white solid, mp 233-235 °C, dr >
19:1, 'H NMR (400 MHz, CDCl3): 8 (ppm) 7.42-7.39 (m, 1H),

o”~ph  7.19-7.16 (m, 3H), 7.14-7.05 (m, 7H), 7.03 (d, J = 8.75 Hz,
1H), 6.57 (d, J = 7.70 Hz, 1H), 6.12 (s, 1H), 5.65 (s, 1H), 5.08 (s, 1H), 5.05 (s, 1H),
1.41 (s, 9H), 1.01 (s, 9H); *C NMR (100 MHz, CDCls): & (ppm) 175.6, 154.1, 153.3,
153.2, 135.3, 134.9, 132.9, 132.6, 131.6, 129.2, 128.8, 127.9, 127.2, 126.5, 125.9,
125.5, 124.2, 123.7, 118.6, 113.8, 110.2, 81.8, 57.4, 51.6, 34.1, 30.1; IR (KBr): y
3433, 2960, 1798, 1619, 1476, 1232, 1140, 1083, 979, 821, 752, 698; HRMS (ESI):

calcd for C3gH3sBrO4[M+K] *:649.1350, found: 649.1385.

4'-(3,5-di-tert-butyl-4-hydroxyphenyl)-6'-methyl-2'-phenyl-2H-spiro[benzofuran
-3,3'-chroman]-2-one (4¢), Ry = 0.4 (petroleum ether/ethyl
acetate= 30:1), yield: 90%, white solid, mp 200-202 °C, dr >
19:1, 'TH NMR (400 MHz, CDCl3): § (ppm) 7.24-7.22 (m, 1H),

7.18-7.13 (m, 2H), 7.22-7.06 (m, 6H), 7.06-7.01 (m, 2H), 6.84 (s,
1H), 6.54 (d, J = 7.52 Hz, 1H), 6.16 (s, 1H), 5.64 (s, 1H), 5.05 (s, 1H), 5.01 (s, 1H),
2.23 (s, 3H), 1.41 (s, 9H), 0.99 (s, 9H); *C NMR (100 MHz, CDCl3): § (ppm) 176.0,
153.2, 153.0, 152.8, 135.5, 135.0, 130.8, 130.3, 129.2, 128.9, 128.6, 127.8, 127.3,
126.9, 124.7, 123.6, 122.6, 116.4, 110.0, 81.5, 58.0, 51.8, 34.1, 30.1, 20.6; IR (KBr):
vy 3435, 2957, 1798, 1618, 1495, 1436, 1239, 1139, 1080, 1024, 983, 885, 749;
HRMS (ESI): calcd for C37H3304M+K] *: 585.2402, found: 585.2409.



4'-(3,5-di-tert-butyl-4-hydroxyphenyl)-6'-methoxy-2'-phenyl-2H-spiro[benzofura

OH n-3,3'-chroman]-2-one (4d), R, = 0.5 (petroleum ether/ethyl
acetate= 30:1), yield: 80%, white solid, mp 238-240 °C, dr =
10:1, 'TH NMR (400 MHz, CDCl3): 8 (ppm) 7.25-7.22 (m,

0" ~Ph  1H), 7.19-7.15 (m, 1H), 7.14-7.08 (m, SH), 7.08-7.04 (m, 2H),

6.91 (d, J = 8.61 Hz, 1H), 6.69 (d, J = 2.59 Hz, 1H), 6.57-6.53 (m, 2H), 6.14 (s, 1H),
5.67 (s, 1H), 5.01 (s, 1H), 5.00 (s, 1H), 3.85 (s, 3H), 1.40 (s, 9H), 0.99 (s, 9H); 13C
NMR (100 MHz, CDCls): 3 (ppm) 175.9, 159.8, 155.7, 153.2, 153.0, 135.3, 135.0,
130.9, 128.9, 128.7, 127.9, 127.3, 126.8, 124.6, 123.6, 115.1, 110.0, 108.6, 101.2,
81.2, 57.9, 55.4, 51.4, 34.0, 30.1; IR (KBr): y 3431, 2957, 1805, 1618, 1477, 1436,
1329, 1234, 1196, 1079, 969, 833, 755; HRMS (ESI): calcd for C37H3s0s[M+K] *:
601.2351, found: 601.2374.

4'-(3,5-di-tert-butyl-4-hydroxyphenyl)-7'-methyl-2'-phenyl-2H-spiro[benzofuran
-3,3'-chroman]-2-one (4e), Ry = 0.4 (petroleum ether/ethyl
acetate= 30:1), yield: 72%, white solid, mp 209-211 °C, dr > 19:1,
'H NMR (400 MHz, CDCl;): 8 (ppm) 7.24-7.22 (m, 1 H),

7.19-7.09 (m, 6 H), 7.08-7.03 (m, 2 H), 6.96 (s, 1 H), 6.89 (d, J =
7.95Hz, 1 H), 6.77 (d, J=7.88 Hz, 1 H), 6.56-6.54 (m, 1 H), 6. 15 (s, 1 H), 5. 65 (s, 1
H), 5.03 (s, 1 H), 5.00 (s, 1 H), 2.39 (s, 3 H), 1.40 (s, 9 H), 0.99 (s, 9 H); 13C NMR
(100 MHz, CDCl3): 6 (ppm) 176.0, 154.7, 153.2, 153.0, 138.6, 135.4, 135.0, 129.9,
128.9, 128.6, 127.8, 127.3, 126.9, 126.8, 124.7, 123.6, 122.5, 120.0, 117.0, 110.0,
81.5, 57.9, 51.6, 34.0, 30.0, 21.2; IR (KBr): y 3437, 2959, 2922, 1799, 1621, 1435,
1387, 1237, 1081, 970, 873, 749; HRMS (ESI): calcd for C37H3304M+K] *:585.2402,
found: 585.2402.



4'-(3,5-di-tert-butyl-4-hydroxyphenyl)-7'-methoxy-2'-phenyl-2H-spiro[benzofura

n-3,3'-chroman]-2-one (4f), Ry = 0.4 (petroleum ether/ethyl acetate= 30:1), yield:
66%, white solid, mp 234-236 °C, dr = 10:1, '"H NMR (400
MHz, CDCl3): 6 (ppm) 7.25-7.22 (m, 1 H), 7.19-7.12 (m, 3 H),
7.11-7.09 (m, 3 H), 7.08-7.04 (m, 2 H), 6.91 (d, /= 8.86 Hz, 1

HiCO H), 6.69 (d, J = 2.49 Hz, 1 H), 6.56-6.53 (m, 2 H), 6.14 (s, 1
H), 5.67 (s, 1 H), 5.01 (s, 1 H), 5.00 (s, 1 H), 3.85 (s, 3 H), 1.40 (s, 9 H), 0.9 (s, 9 H);
13C NMR (100 MHz, CDCLy): § (ppm) 176.0, 159.9, 155.7, 153.2, 153.1, 135.3,
135.1, 131.0, 129.0, 128.7, 127.9, 127.3, 126.9, 126.87, 124.6, 123.7, 115.2, 110.1,
108.6, 101.2, 81.8, 57.9, 55.4, 51.5, 34.1, 30.2; IR (KBr): v 3432, 2958, 2921, 1803,
1618, 1436, 1329, 1235, 1195, 1079, 970, 833, 754; HRMS (ESI): calcd for

C37H3305[M+K] *:601.2351, found: 601.2356.



NMR spectra for compounds 3-4
4'-(3,5-di-tert-butyl-4-hydroxyphenyl)-2'-phenyl-2H-spiro[benzofuran-3,3'-chro

man|-2-one (3a)
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2'-(2-chlorophenyl)-4'-(3,5-di-tert-butyl-4-hydroxyphenyl)-2H-spiro[benzofuran-
3,3'-chroman]-2-one (3b)

FHNNARF PO N A0 OO NN A A AN A O TR0 ON APV OoNMNOM
oMM SO dYdFODO Ao MOoANWVE TR A A A AMOWE W
WP LENM AN ATV LONNTFFdFMAaNAA NNV FMNONnMmM
MEMEEmEENEN A A A A A A A A A OO O@@ [~ [~ 8 oS =T o
Lol il kel sl el il el Sl el il el il ot i il ol il sl el Sl el il el e il e = AL R SR R R R SRR o R ]
NRME xqmil TL218-Z-HE
EXPHO 1
FROCHO 1
Data_ FN1DILE
Tima 15.45
IHITRAM spect
FROSED & mm PABSO EE-
FULFROG zg3d
™o G556
SOLVENT CcoCl3
WS 8
o8 2
Awe B223.685 Hz
FIDRES 0.125483 Hz
g 35346387 sen
ARG 161
o 60_E00 usae
LE 6.50 usae
TE 296.5 K
ol 1.00000000 seo
TCD 1
CHAMNEL £1
Kuci
F1
FL1 €0
FL1W 17_B2643E30 W
arol 40D.1524711 MHz
a1 3276
aF 400. 1500000 MEz
WM M
358 ]
LE 0.30 Bz
JL B a
FC 1.00
T T T T T T T T T T
) 8 T & 5 4 3 2 1 ¢ ppm
[Fa[n fun [ i ] ed e jus (=1l oo
|- |oojo|o|o e v = ] =
Gl [a8] s ] E] B B B ) = el oo
Dl B e L e = B Bl o BT B e
FNOCDTMNTANMNACA RN TATONTAT ASD o
OTTHUMOO D SO e DN DTN U DD @ T 0T L
LM A OHN A0 ONNE- NG MOTomno - o
£ e L AL S e TR L e TR s L R ey e . iy N g
FTHMMO MO OOMA R @D T e W0 s e e e e -
Lo o Ty BT B T B VA R o R T B I o o o R Y el i Y= T - O
P e B B I B R R e R e B e e R R e e N el el e s N T ) m M B R

NEME xguiT1218-2-00
EXFNO 1
EROCHO 1
Data 20180315
Tima 15.51
INSTRUM spact
FROBHED 5 mm PAE20 BE-
FULFROG zgpgll
™ E553&
SOLVENT cocll
NS gl
DS 4
EMH Z4038_4€1 Hz
FIDRES 0.365798 Hz
AQ 13631988 sec
RG 201
oW 20800 usec
DE 6.50 usec
TE 297.5 K
pi 200000000 sec
Dil 0.03000000 sec
OO 1
noct
F1 usec
PL1 da
BLIW W
sED1 HHzZ
CHANNEL £2
waltzlg
90.00 usec
-2.60 dB
13.4¢ da
14.50 da
17.82643890 W
0.40092635 W
034758745 W
400.1515008 HHz

1006177980 HHz
B

o
1.00 Bz
200 180 1a0 140 120 100 EO 60 40 20 0 ppm il

140



2'-(2-bromophenyl)-4'-(3,5-di-tert-butyl-4-hydroxyphenyl)-2H-spiro[benzofuran-
3,3'-chroman]-2-one (3c)
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4'-(3,5-di-tert-butyl-4-hydroxyphenyl)-2'-(o-tolyl)-2H-spiro[benzofuran-3,3'-chro

man]-2-one (3d)
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4'-(3,5-di-tert-butyl-4-hydroxyphenyl)-2'-(m-tolyl)-2H-spiro[benzofuran-3,3'-chr
oman|-2-one (3e)

MOV TITEHATOOAODEENODTOUOION AN TR~ T W o
TR Ty M Bl B e I = I s T R R R R R R W = M Yo - T @
OB AN AA TN AR DO N—HORCNARC NI O S @
AN NNN A A A SOOI D DD DS D -
~-~c~CCCCCCCCCCERCCCEEREEEEEEECRYV OV DOVOR O NN - O
wgm171218-10-H
1
1
20180313
15.55
spact
5 nm PAHED BE-
230
™ 65536
SOLVENT ool
K5 [
ns 2
SWH B223 685 Hz
FIDRES 0.125483 Kz
RQ a. geaszsv sec
RG
oW &l . EOO uses
= 6.50 usec
TE 206.4 K
Dl 1.00000000 sec
Too 1
CHANNEL f1
wuct 15
Bl 13.00 usec
-2.60 dB
17.826430890 W
404 sz ? i1 wAz
JO.‘].'_S{IDDQE MHz
EM
[
0.30 Bz
a
1.00
T T T
2 1 0 ppm
(=) =]
=1 [ W 1520
L o | e
WO TOO O NmO M ;WD WAD e o
CONMATU AN SN TANTACCOTO TSN T T W o
NNOMUANTINTOAMN AN HNDN DT OO0 - M no -
FONOTANANTANHEODNVNITIEOT OO O D ~Mm T (—><7
T R e LDl i S e EV | i S s e Y e R |
G B D ) T i 0 AR S i e e - s .
MO NNNNNNNNNNN - A0 - TO e
aq»-n—lm-n—tmmmuﬂ.unmmnu—ld.—lmo-lmwr‘r‘r“I-Dln Mmoo BRUKER
HAME xgmi71218-10-c
1
1
20180313
1846
OH spect
PROBHD 5 mm PABBO BE-
tBu tBu EULEROG zgpg 30
k) £5536
SOLVENT cDCli3
NS 1024
os 4
O\YO SHH 24038461 Hz
~ 0 FIDRES 0.366798 Hz
Ag 1.3631988 sec
A6 203
(o) oK 20.B00 usec
e .50 usec
TE 2885 K
o1 2.00000000 sec
pil 0.03000000 sec
Tod 1
CHANNEL £1
Hucl 13c
Bl 11.50 usec
PL1 =3.00 d=
BLIN 6816146088 W
sFol 1006278593 Mz
CHANNEL £2
CEDPRG2 t
nucz 1
BCEDZ 90.00 usec
BL2 -2.40 d=
BL1Z 3.88 d=
FL13 14.50 ds
BLIW 17.82643890 W
BL1IW 0.40092635 W
EL13MW 0.34758785 W
sFO2 400_ 1516006 Mz
51 32768
F 100. 6177280 Mz
WowW EM
558 Q
LB 1.00 8=
T T T T T T T =B a

T T T T
200 180 160 140 120 100 a0 &0 40 20 0 ppm B 1.40



4'-(3,5-di-tert-butyl-4-hydroxyphenyl)-2'-(3-methoxyphenyl)-2H-spiro[benzofura
n-3,3'-chroman]-2-one(3f)
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4'-(3,5-di-tert-butyl-4-hydroxyphenyl)-2-oxo-2H-spiro[benzofuran-3,3'-chroman|
-2'-yl)phenyl nitrate (3g)
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2'-(3-bromophenyl)-4'-(3,5-di-tert-butyl-4-hydroxyphenyl)-2H-spiro[benzofuran-

3,3'-chroman]-2-one (3h)
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4'-(3,5-di-tert-butyl-4-hydroxyphenyl)-2'-(p-tolyl)-2H-spiro[benzofuran-3,3'-chro
man|-2-one (3i)
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4'-(3,5-di-tert-butyl-4-hydroxyphenyl)-2'-(4-methoxyphenyl)-2H-spiro[benzofura

'-ch 2 3j
n-3,3'-chroman|-2-one (3j
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4'-(3,5-di-tert-butyl-4-hydroxyphenyl)-2'-(4-(trifluoromethyl)phenyl)-2H-spiro[b
enzofuran-3,3'-chroman]-2-one (3k)
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4'-(3,5-di-tert-butyl-4-hydroxyphenyl)-2'-(4-nitrophenyl)-2H-spiro[benzofuran-3,
3'-chroman]-2-one (31)
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2'-(4-chlorophenyl)-4'-(3,5-di-tert-butyl-4-hydroxyphenyl)-2H-spiro[benzofuran-
3,3'-chroman]-2-one (3m)
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2'-(4-bromophenyl)-4'-(3,5-di-tert-butyl-4-hydroxyphenyl)-2H-spiro[benzofuran-
3,3'-chroman]-2-one (3n)
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4'-(3,5-di-tert-butyl-4-hydroxyphenyl)-2'-(naphthalen-2-yl)-2H-spiro[benzofuran
-3,3'-chroman]-2-one (30)
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4'-(3,5-di-tert-butyl-4-hydroxyphenyl)-2'-(3,4,5-trimethoxyphenyl)-2H-spiro[ben
zofuran-3,3'-chroman]-2-one (3p)
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4'-(3,5-di-tert-butyl-4-hydroxyphenyl)-2'-(pyridin-3-yl)-2H-spiro[benzofuran-3,3
'-chroman]|-2-one (3q)

NOUNDE-RORNHONO DM@ T 00N oD
AT D e [ D0 D0 e D Do DY AD DU D |
NTONAOR- DN TN DD NO DWW (=
N =000 ™ M=OO T M
Lol sl ol aul ol sl ol ol ol e S e < e TS IR R - O

xqm‘_'.‘lZlB—lS—:-ll

1
20180129
10.43

spect
5 mm PABBO BE-
2930

63536

CDC13

Fl

2
8223.685 Hz
0.125483 Hz
3.9846387 sec

203

2
60.800 usec

E.50 usec
2050 &
1.00000000 sec
1
CHANNEL £1
Nl 1
£l 13.00 usec
FL1 -2.60 da
FLIN 17.82643890 W
SFOl 400.1524711 Mmz
51 32768
SF 400.1500083 Mz
won EM
SEB a
L I 1= 0.30 Hz
6= [
T 1.00

255 10 9 5 4 3 2 1 0 ppm

™ -
mlo | |
=1t o

N LD 4 [~ e F1A0 U1 3 (1 6D 00 S ) 00 0= S AD W0

VTR TONMONTORONRTODT W @D oo —

FHNONAAYO RO NS NOLoowYmOon o oo

VAN AN AN TR -AE M Omm oo D

e R o =0

- O WU o @ T VMo 23 i =
FROPOTEAMAFMI OO NN NNNNNNA SR Il T o IE'!."!I.' Iﬂ‘;IEE IEI
pU i Sl Gt S5 i G Sl S i il S i wr o ™ m

*gEIT1Z18-18-c
20180129
18.24

i
24038 .461 Hz
0.366798 Hz
1.3631888 sac
203
20.800 usac
E.50 usac
286.0 B
2.00000000 sac
0.03000000 sec

CHANNEL £1

13c
11.50 usac
-31.00 d=
BE.16146088 W
100.6278593 Mz

=mmwmmww CHANNEL f7 =mmmz=ew

CPDERG2 waltzlé
RoCcz 1H
oz 20.00 usac
Z2lgn am
13_88 dB
14.50 d=8
17.62643890 W
0_en0szEIs W
0.34758785 W
4D, 1518008 Mz
12768
1006177980 iz
EM
]
T T T T T T T T T T T 100 e
200 180 160 140 120 100 80 &0 40 20 0 ppm 1.40



4'-(3,5-di-tert-butyl-4-hydroxyphenyl)-2'-(thiophen-3-yl)-2H-spiro[benzofuran-3,
3'-chroman]|-2-one (3r)
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6'-chloro-4'-(3,5-di-tert-butyl-4-hydroxyphenyl)-2'-phenyl-2H-spiro[benzofuran-
3,3'-chroman]-2-one (4a)
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6'-bromo-4'-(3,5-di-tert-butyl-4-hydroxyphenyl)-2'-phenyl-2H-spiro[benzofuran-
3,3'-chroman]-2-one (4b)
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4'-(3,5-di-tert-butyl-4-hydroxyphenyl)-6'-methyl-2'-phenyl-2H-spiro[benzofuran

-3,3'-chroman]-2-one (4c)
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4'-(3,5-di-tert-butyl-4-hydroxyphenyl)-6'-methoxy-2'-phenyl-2H-spiro[benzofura
n-3,3'-chroman]|-2-one (4d)
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4'-(3,5-di-tert-butyl-4-hydroxyphenyl)-7'-methyl-2'-phenyl-2H-spiro[benzofuran
-3,3'-chroman]-2-one (4e)
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4'-(3,5-di-tert-butyl-4-hydroxyphenyl)-7'-methoxy-2'-phenyl-2H-spiro[benzofura
n-3,3'-chroman]-2-one (4f)
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MRME wm1T1221-6-H
EXENO 1
FROCHD 1
Dara 20180125
Tima™ 17.41
INSTROM spact
FROBHD 5 mm PARSO BE-
FOLFAOG zg30
E5536
SOLVERT coeL:
NS B
o3 2
SR B223.685 Hz
FIDRES 0.125483 Hz
RO 3.9346337 @en
R 203
e 60,800 usec
o2 6.50 usac
= 2845 B
ml 1.00000000 see
00 1
CHAMMEL £1
NOCL 18
F1 13.00 usae
PL1 -2.60 4B
FL1W 17.62643830 W
arol 400.1524711 MEz
I 31768
aF 400.1500117 MEz
WOW EM
a2E [
L 0.30 Hz
GE ]
BC 1.00
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HANE xoml1T1221-6-C
EXFHO 1
FROCND 1
Date_ 20180125
Tins 15.18
IRITRIM spect
FROSED 5 mm PAESQ EE-
FULFROG zgpail
™o 5536
SOLVENT CDC13
¥ 53
Ds 4
swe 24033.461 Hz
FIDRES D.3667%8 Hz
Az 1.3631308 set
RS 03
oW 20,800 usac
DE &.50 usac
TE 295.4 K
fux Z.00000000 sec
11 2.03000000 sec
TDO 1
CHANNEL
13c
11.50 usag
-3.00 &

§3.16146088 W
1006276533 MHz

CHRHNEL fZ2
CFOPRGZ walczlg
Rucz 18
FCFDE usae
FLZ db
FL12 ag
FL13 50 4B
FLZW 1T.E2643E50 W
FLIZW 0.40032635 W
FL13W 0.34TSETES W
SF0z 400.1516006 MHz
a1 32768
aF 100.617TS80 MHz
WDW EM
388 o
LE 1.00 Bz
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