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Experimental Section

1. General Information. All reactions were carried out in an oven dried round bottom flask.
All the solvents were distilled before use and stored under nitrogen atmosphere. Most of the
reagents and starting materials were purchased from commercial sources and used as such.
HMPA (98.5 % purity; contains 1.5 % H>0) used was purchased from BLD pharma. All the 2-
alkynated p-Quinone Methides were prepared by following a literature procedure.! Melting
points were recorded on SMP20 melting point apparatus and are uncorrected. *H, 3C and '°F
spectra were recorded in CDCls (400, 100 and 376 MHz respectively) on Bruker FT-NMR
spectrometer. Chemical shift () values are reported in parts per million relative to TMS and
the coupling constants (J) are reported in Hz. High resolution mass spectra were recorded on
Waters Q—-TOF Premier—-HAB213 spectrometer. FT-IR spectra were recorded on a Perkin-
Elmer FTIR spectrometer. Thin layer chromatography was performed on Merck silica gel 60
F2s4 TLC pellets and visualized by UV irradiation and KMnOg stain. Column chromatography

was carried out through silica gel (100-200 mesh) using EtOAc/hexane as an eluent.
General procedure for the synthesis of indenone derivatives (2a-u and 3a-f):

HMPA [(98.5 % purity with 1.5% water), 1 mL] was added to a round bottom flask containing
2-alkynylphenyl-substituted p-quinone methide (50 mg) and the reaction mixture was stirred
at 140 °C in a preheated oil bath for 8 h. The reaction mixture was then diluted with water (5
mL) and extracted with ether (10 mL x 2). The combined organic layer was dried over
anhydrous sodium sulphate, filtered and concentrated under reduced pressure. The residue was
then purified through a silica gel column chromatography, using hexane/EtOAc mixture as an

eluent to get the pure indenone product.
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2. Characterisation of products (2a to 2u)

3-(3,5-di-tert-butyl-4-hydroxyphenyl)-2-phenyl-1H-inden-1-one (2a).

\

J

The reaction was performed at 0.12 mmol scale of 1a; red solid (40 mg, 78%
yield); m. p. = 220-222 °C; *H NMR (400 MHz, CDCl3) 6 7.59 (d, J = 7.1

Hz, 1H), 7.41 (td, J = 7.4, 1.2 Hz, 1H), 7.33 - 7.29 (m, 3H), 7.28 — 7.25 (m,

SR,

4H), 7.24 (s, 2H), 5.47 (s, 1H), 1.34 (s, 18H); BC{'H} NMR (100 MHz,
CDCIs) ¢ 196.7, 156.6, 155.3, 145.1, 136.0, 133.2, 131.8, 131.7, 131.6, 130.2, 128.9, 128.1,
127.5, 126.4, 123.3, 122.8, 121.5, 34.4, 30.2; FT-IR (thin film, neat): 3629, 2957, 2924, 1700,
1601, 1256, 1238, 769, 699 cm™;HRMS (ESI): m/z calcd for CaoHz102 [M+H]*: 411.2324;

found : 411.2328.

3-(3,5-di-tert-butyl-4-hydroxyphenyl)-2-(p-tolyl)-1H-inden-1-one (2b).

The reaction was performed at 0.12 mmol scale of 1b; red solid (28 mg,
55% yield); m. p. = 200-202 °C; *H NMR (400 MHz, CDCls) ¢ 7.55

(d, J = 7.0 Hz 1H), 7.39 — 7.35 (m, 1H), 7.28 — 7.26 (m, 2H), 7.22 (s,

SOVt

\§

2H), 7.13 (d, J = 8.2 Hz, 2H), 7.07 (d, J = 8.0 Hz, 2H), 5.43 (s, 1H),
2.31 (s, 3H), 1.32 (s, 18H); 3C{*H} NMR (100 MHz, CDCls) 6 197.0, 155.9, 155.2, 145.3,
137.3, 135.9, 133.2, 131.7, 131.6, 130.0, 128.8, 128.75, 128.74, 126.4, 123.4, 122.8, 121.4,
34.4, 30.3, 21.4; FT-IR (thin film, neat): 3624, 2959, 2923, 1700, 1259, 1239, 751; HRMS

(ESI): m/z calcd for CaoH3302 [M+H]*: 425.2481; found : 425.2484.

2-(4-(tert-butyl)phenyl)-3-(3,5-di-tert-butyl-4-hydroxyphenyl)-1H-inden-1-one (2c).

The reaction was performed at 0.11 mmol scale of 1c; red solid (32 mg,
63% yield); m. p. = 223-225 °C; *H NMR (400 MHz, CDCls3) § 7.57 (d,

J=7.0Hz, 1H), 7.41 - 7.37 (m, 1H), 7.32 — 7.26 (m, 4H), 7.21 (s, 2H),
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7.15 (d, J = 8.3 Hz, 2H), 5.44 (s, 1H), 1.32 (s, 18H), 1.30 (s, 9H); 3C{*H} NMR (100 MHz,
CDCls) ¢ 196.9, 156.3, 155.2, 150.4, 145.1, 135.8, 133.1, 131.9, 131.8, 129.8, 128.9, 128.8,
126.6, 125.2, 123.3, 122.8, 121.4, 34.7, 34.4, 31.4, 30.2; FT-IR (thin film, neat): 2958, 2923,
1734, 1611, 1259, 816; HRMS (ESI): m/z calcd for CssH3zs02 [M+H]*: 467.2950; found :

467.2973.

3-(3,5-di-tert-butyl-4-hydroxyphenyl)-2-(4-pentylphenyl)-1H-inden-1-one (2d).

( Y. The reaction was performed at 0.11 mmol scale of 1d; red solid (30

Das mg, 59% yield); m. p. = 170-172°C; *H NMR (400 MHz, CDCl3) 6

(I )0 | 7.57(d, 3= 6.9 Hz, 1H), 7.41—7.37 (m, 1H), 7.31— 7.26 (m, 2H) 7.24
(0]

.

(s, 2H), 7.15 (d, J = 8.1 Hz, 2H), 7.10 (d, J = 8.1 Hz, 2H), 5.45 (s, 1H),
2.58 (t, J = 7.6 Hz, 2H), 1.62 — 1.55 (m, 2H), 1.34 (s, 18H), 1.32 — 1.28 (m, 4H), 0.89 (t, J =
7.0 Hz, 3H); *C{*H} NMR (100 MHz, CDCl3) 6 197.0, 156.0, 155.2, 145.2, 142.4, 135.9,
133.1, 131.8, 131.7, 130.0, 129.0, 128.7, 128.3, 126.4, 123.4, 122.8, 121.4, 35.9, 34.4, 31.5,
31.3,30.3,22.7, 14.2; FT-IR (thin film, neat): 3628, 2957, 2928, 1784, 1259, 1084, 801; HRMS

- M/Z Calca Tor C3aH4102 + . . ,rouna . .
(ESI): m/z calcd for CasHa1O2 [M+H]*: 481.3107; found : 481.3125

2-([1,1'-biphenyl]-4-yI)-3-(3,5-di-tert-butyl-4-hydroxyphenyl)-1H-inden-1-one (2e).

( OH Y The reaction was performed at 0.11 mmol scale of 1e; red solid (35 mg,

Bu
& 69% yield); m. p. = 221-223°C: 'H NMR (400 MHz, CDCl3) 6 7.61 —

L~ | 752 (m, 5H), 7.46 - 740 (m, 3H), 7.36 - 731 (m, 5H), 728 (5, 2H)
(e}

\

5.49 (s, 1H), 1.35 (s, 18H); 3C{*H} NMR (100 MHz, CDCl3) J, 196.8,
156.7, 155.4, 145.1, 141.2, 140.2, 136.0, 133.3, 131.7, 131.2, 130.9, 130.6, 129.0, 128.9, 127.4,
127.2,126.9, 126.5, 123.3, 122.9, 121.6, 34.5, 30.3; FT-IR (thin film, neat): 3626, 2960, 2924,
1702, 1259, 1030, 799; HRMS (ESI): m/z calcd for CasHss02 [M+H]*: 487.2637; found :

487.2651.
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3-(3,5-di-tert-butyl-4-hydroxyphenyl)-2-(3,5-dimethoxyphenyl)-1H-inden-1-one (2f).

( o \ The reaction was performed at 0.11 mmol scale of 1f; dark red solid (44

mg, 86% yield); m. p. = 187-189°C; *H NMR (400 MHz, CDCls) 6 7.59

O‘ Y, (d, J = 6.4 Hz, 1H), 7.44 — 7.40 (m, 1H), 7.32 — 7.30 (m, 2H), 7.27 (s,
(0]

2H), 6.43 (s, 2H), 6.39 (s, 1H), 5.50 (s, 1H), 3.67 (s, 6H), 1.38 (s, 18H);
13C{!H} NMR (100 MHz, CDCls) ¢ 196.4, 160.4, 157.1, 155.3, 145.0, 136.1, 133.5, 133.2,
131.6, 131.5, 129.0, 126.3, 123.4, 122.8, 121.6, 108.0, 100.5, 55.3, 34.5, 30.3; FT-IR (thin film,
neat): 3624, 2958, 1703, 1594, 1360, 1155, 750; HRMS (ESI): m/z calcd for CaiHss04 [M+H]":

471.2535; found : 471.2520.

3-(3,5-di-tert-butyl-4-hydroxyphenyl)-2-(3,5-dimethylphenyl)-1H-inden-1-one (29).

oH ) The reaction was performed at 0.12 mmol scale of 1g; red solid (42 mg,

Bu
() 83% yield): m. p. = 155-157°C: 'H NMR (400 MHz, CDCls) & 7.57 (d,

Me
OO W, J=7.0Hz, 1H), 7.40 (t, J = 7.4 Hz, 1H), 7.30 (t, J = 6.9 Hz, 2H), 7.26 (s,
(0] Me

\

2H), 6.89 (s, 1H), 6.86 (s, 2H), 5.46 (s, 1H), 2.24 (s, 6H), 1.35 (s, 18H);
1BC{*H} NMR (100 MHz, CDCls) ¢ 198.7, 158.0, 157.0, 147.0, 139.2, 137.7, 134.9, 133.8,
133.5,133.3,131.1, 130.6, 129.7,128.2, 125.3, 124.6, 123.3, 36.3, 32.1, 23.2; FT-IR (thin film,
neat): 3632, 2960, 2920, 1728, 1608, 1259, 802; HRMS (ESI): m/z calcd for C31H3s02[M+H]™:

439.2637; found : 439.2676.

3-(3,5-di-tert-butyl-4-hydroxyphenyl)-2-(2,4,5-trimethylphenyl)-1H-inden-1-one (2h).

OH The reaction was performed at 0.11 mmol scale of 1h; red solid (20 mg,
40% yield); m. p. = 161-163°C; *H NMR (400 MHz, CDCls) 6 7.58 (d,

O‘ Q)| 3=7.0 Hz, 1H), 7.40 (d, J = 6.4 Hz, 2H), 7.31 — 7.27 (m, 1H), 7.21 (s,

2H), 6.93 (s, 1H), 6.86 (s, 1H), 5.43 (s, 1H), 2.21 (s, 3H), 2.17 (s, 3H),
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1.88 (s, 3H), 1.30 (s, 18H); 3C{*H} NMR (100 MHz, CDCls) 6, 197.0, 156.7, 155.2, 145.0,

136.2,135.8, 134.5, 133.7,133.4, 132.9, 132.1, 131.6, 131.5, 129.2, 128.7, 126.1, 123.9, 122.8,

121.5, 34.4,30.2, 19.6, 19.5, 19.3; FT-IR (thin film, neat): 3624, 2957, 1700, 1456, 1267, 866,

750; HRMS (ESI): m/z calcd for Ca2Hs7O2 [M+H]*: 453.2794; found : 453.2796.

3-(3,5-di-tert-butyl-4-hydroxyphenyl)-2-(4-fluorophenyl)-1H-inden-1-one (2i).

.

S Wa

J

The reaction was performed at 0.12 mmol scale of 1i; red solid (36 mg,
70% yield); m. p. = 206-208 °C; *H NMR (400 MHz, CDCls) ¢ 7.57 (d,
J=7.4Hz, 1H),7.40 (t, J = 7.8 Hz, 1H), 7.31 - 7.28 (m, 2H), 7.26 — 7.24

(m, 2H), 7.22 (s, 2H), 7.00 (t, J = 8.8 Hz, 2H), 5.48 (s, 1H), 1.35 (s, 18H);

13C{H} NMR (100 MHz, CDCls) § 196.7, 162.3 (d, Lc.¢ = 245.8 Hz), 156.6, 155.4, 145.0,

136.1, 133.3, 132.0 (d, 3Jc-r = 7.8 Hz), 131.5, 130.4, 129.0, 127.8 (d, *Jc.r = 3.3 Hz), 126.3,

123.1, 122.9, 121.6, 115.2 (d, 2Jc.r = 21.3 Hz), 34.5, 30.3; *°F NMR (376 MHz, CDCls) 6 -

114.1; FT-IR (thin film, neat): 3628, 2960, 2924, 1696, 1496, 1234, 840; HRMS (ESI): m/z

calcd for Co9Hz0FO2 [M+H]*: 429.2230; found : 429.2247.

2-(4-chlorophenyl)-3-(3,5-di-tert-butyl-4-hydroxyphenyl)-1H-inden-1-one (2j).

|\

OH

e

Bu

SO

The reaction was performed at 0.11 mmol scale of 1j; red solid (34 mg,
67% yield); m. p. = 212-214°C; *H NMR (400 MHz, CDCl3) 6 7.59 —
7.57 (m, 1H), 7.43 - 7.39 (m, 1H), 7.32 — 7.25 (m, 4H), 7.22 — 7.20 (m,

4H), 5.50 (s, 1H), 1.36 (s, 18H); 3C{*H} NMR (100 MHz, CDCls) ¢

196.4, 157.1, 155.5, 144.9, 136.2, 133.4, 133.3, 131.53, 131.51, 130.3, 130.2, 129.1, 128.3,

126.3, 123.0, 122.9, 121.7, 34.5, 30.3; FT-IR (thin film, neat): 3627, 2923, 1703, 1490, 1257,

1092, 730; HRMS (ESI): m/z calcd for C29H30CIO2 [M+H]": 445.1934; found : 445.1926.
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2-(4-bromophenyl)-3-(3,5-di-tert-butyl-4-hydroxyphenyl)-1H-inden-1-one (2k).

( Y The reaction was performed at 0.11 mmol scale of 1k; red solid (33 mg,
O B 65% yield); m. p. = 214-216 °C; *H NMR (400 MHz, CDCl3) § 7.59 —

(I ) | 7.57 (m, 1H), 7.43 - 7.39 (m, 3H), 7.32 — 7.29 (m, 2H), 7.22 (5, 2H),
(o]

. 7 715 (d, J = 85 Hz, 2H), 5.51 (s, 1H), 1.36 (s, 18H); *C{*H} NMR
(100 MHz, CDCls) 6 196.3, 157.1, 155.5, 144.9, 136.2, 133.3, 131.8, 131.5, 131.3, 130.8,
130.2, 129.1, 126.3, 123.0, 122.9, 121.71, 121.67, 34.5, 30.3; FT-IR (thin film, neat): 3634,
2921, 1700, 1456, 1238, 765, 751; HRMS (ESI): m/z calcd for CagHsoBrO, [M+H]*: 489.1429;

found : 489.1422.

3-(3,5-di-tert-butyl-4-hydroxyphenyl)-2-(3-fluorophenyl)-1H-inden-1-one (21).

OH The reaction was performed at 0.12 mmol scale of 11; red solid (38 mg,

Bu
) 74% yield); m. p. = 142-144°C; 'H NMR (400 MHz, CDCl3) 6 7.59 (d,

O‘ W, J=7.1Hz 1H), 7.41 (t, J = 7.8 Hz, 1H), 7.33 — 7.28 (m, 3H), 7.24 (s,
(0] F

.

2H), 7.06 (d, J = 7.7 Hz, 1H), 6.99-6.93 (m, 2H), 5.50 (s, 1H), 1.35 (s,
18H), BC{*H} NMR (100 MHz, CDCls) 6 196.1, 162.6 (d, Wc.r = 243.5 Hz), 157.5, 155.6,
144.8,136.2, 134.0 (d, 3Jc.r = 8.0 Hz), 133.3, 131.5, 130.2 (d, 5Jc.F = 2.2 Hz), 129.6 (d, 3Jcr
= 8.6 Hz), 129.2, 126.3, 126.0 (d, “Jc.r = 2.6 Hz), 123.0, 122.9, 121.8, 117.0 (d, 2Jc.r = 22.0
Hz), 114.4 (d, 2Jc.r = 21.0 Hz), 34.5, 30.3; 1°F NMR (376 MHz, CDCl3) 6 -113.7; FT-IR (thin
film, neat): 3626, 2957, 2922, 1699, 1497, 1237, 805; HRMS (ESI): m/z calcd for Co9H30FO>

[M+H]": 429.2230; found : 429.2247.

2-(2-chlorophenyl)-3-(3,5-di-tert-butyl-4-hydroxyphenyl)-1H-inden-1-one (2m).
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( on \.  The reaction was performed at 0.11 mmol scale of 1m; red solid (32 mg,
Bu

Das 63% yield); m. p. = 205-207 °C; *H NMR (400 MHz, CDCls) 6 7.61 (d, J
Os § ) | =7.0Hz 1H), 7.45 - 7.41 (m, 3H), 7.33 (td, = 6.8, 2.0 Hz, 1H), 7.28

O CI
\. J

7.20 (m, 4H), 7.11 (dd, J = 7.3, 5.6 Hz, 1H), 5.47 (s, 1H), 1.32 (s, 18H);
BC{*H} NMR (100 MHz, CDCls) ¢ 195.4, 158.3, 155.5, 144.5, 135.9, 134.9, 133.1, 132.3,
132.1, 132.0, 131.2, 129.7, 129.2, 129.1, 126.8, 126.1, 123.4, 123.0, 122.0, 34.4, 30.2; FT-IR
(thin film, neat): 3628, 2960, 2918, 1684, 1260, 1047, 750; HRMS (ESI): m/z calcd for

C29H30CIO2 [M+H]": 445.1934; found : 445.1937.

3-(3,5-di-tert-butyl-4-hydroxyphenyl)-2-(3-nitrophenyl)-1H-inden-1-one (2n).

gy P The reaction was performed at 0.11 mmol scale of 1n; red solid (44 mg,

Bu
& 87% vield): m. p. = 186-188°C; 'H NMR (400 MHz, CDCls) & 8.16 —

O No 8.15 (m, 1H), 8.11 — 8.09 (m, 1H), 7.65 — 7.61 (m, 2H), 7.48 — 7.43 (m,

. 2)

2H), 7.37 — 7.32 (m, 2H), 7.22 (s, 2H), 5.55 (s, 1H), 1.34 (s, 18H); BC{*H} NMR (100 MHz,

CDCls) 0 195.6, 158.8, 155.9, 148.2, 144.5, 136.7, 136.3, 133.8, 133.5, 131.3, 129.6, 129.0,
128.8,126.1,125.1,123.2,122.5,122.2, 122.1, 34.5, 30.2; FT-IR (thin film, neat): 3634, 2963,
1703, 1261, 1090, 1041, 799; HRMS (ESI): m/z calcd for C2oH30NO4 [M+H]*: 456.2175; found

: 456.2177.

2-(3-(3,5-di-tert-butyl-4-hydroxyphenyl)-1-oxo-1H-inden-2-yl)benzonitrile (20).

gu_ PN | The reaction was performed at 0.11 mmol scale of 10; red solid (30 mg,
O Bu
59% yield); m. p. = 194-196 °C; *H NMR (400 MHz, CDCls) 6 7.63 (d, J

O‘ - = 7.3 Hz, 2H), 7.58 (td, J= 7.7, 6.6 Hz, 1H), 7.47 — 7.33 (m, 5H), 7.17 (s,

O NC

2H), 5.52 (s, 1H), 1.31 (s, 18H); 3C{*H} NMR (100 MHz, CDCls) &
194.8,160.2, 155.9, 144.2, 136.8, 136.2, 133.3, 133.2, 132.5, 131.8, 131.7, 129.7, 129.1, 128.0,

126.6, 123.4, 122.7, 122.3, 118.0, 113.8, 34.4, 30.2; FT-IR (thin film, neat): 3631, 2959, 1704,
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1352, 1274, 1077, 764; HRMS (ESI): m/z calcd for C3oH3oNO2 [M+H]*: 436.2277; found :

436.2267.

Methyl 4-(3-(3,5-di-tert-butyl-4-hydroxyphenyl)-1-oxo-1H-inden-2-yl) benzoate (2p).

~N
J

o The reaction was performed at 0.11 mmol scale of 1p; red solid (39

Bu
O mg, 77% yield); m. p. = 235-237 °C; *H NMR (400 MHz, CDCl3) §

(D)o 7.97 — 7.95 (m, 2H), 7.60 - 758 (m, 1H), 7.44 — 7.40 (m, 1H), 7.36-
(e}

.

7.31 (m, 4H), 7.22 (s, 2H), 5.51 (s, 1H), 3.91 (s, 3H), 1.34 (s, 18H);
B3C{*H} NMR (100 MHz, CDCls) 6, 196.1, 167.1, 158.1, 155.7, 144.8, 136.9, 136.3, 133.4,
131.6, 130.3, 130.2, 129.33, 129.30, 128.7, 126.3, 123.0, 122.9, 121.9, 52.2, 34.5, 30.3; FT-IR
(thin film, neat): 3593, 2962, 1733, 1611, 1276, 1031, 800; HRMS (ESI): m/z calcd for

Ca1H3304 [M+H]": 469.2379; found : 469.2388.

3-(3,5-di-tert-butyl-4-hydroxyphenyl)-2-(2-(trifluoromethyl)phenyl)-1H-inden-1-one

(20).

( Y\ The reaction was performed at 0.11 mmol scale of 1q; red solid (26 mg,
O o 50% yield); m. p. = 209-211 °C; *H NMR (400 MHz, CDCl3) 6 7.73 (d, J
(I ) | =7.6Hz1H),7.61(d, 3= 7.0 Hz 1H), 7.52 - 7.40 (m, 4H), 7.33 (td, J1 =

OF5C

S J 7.1, 3,=16Hz, 1H), 7.19 (5, 2H), 7.16 (d, J = 7.4 Hz 1H), 5.45 (s, 1H),

1.29 (s, 18H); 3C{*H} NMR (100 MHz, CDCl3) J 195.6, 157.7, 155.5, 144.7, 135.9, 133.1,
132.5, 132.1 (g, SJcr = 2.2 Hz), 131.9, 131.8, 131.5, 130.5 (q, 2Jc.r = 29.8 Hz), 129.1, 128.1,
126.80 (g, 3Jc-r = 4.9 Hz), 126.4, 124.1 (q, Yc.r = 272.3 Hz), 123.1, 123.0, 122.2, 34.4, 30.2:
19F NMR (376 MHz, CDCls) & -60.0; FT-IR (thin film, neat): 3628, 2964, 1696, 1256, 1041,

764; HRMS (ESI): m/z calcd for C3oHsoF302 [M+H]*: 479.2198; found : 479.2193.
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3-(3,5-di-tert-butyl-4-hydroxyphenyl)-2-(thiophen-3-yl)-1H-inden-1-one (2r).

1H), 1.40 (s, 18H);

The reaction was performed at 0.12 mmol scale of 1r; red solid (31 mg,
60% vyield); m. p. = 208-210 °C; 'H NMR (400 MHz, CDCls) § 7.67 —
7.66 (m, 1H), 7.54 (d, J = 7.0 Hz, 1H), 7.36 (t, J = 7.6 Hz, 1H), 7.28 (s,
2H), 7.26 (s, 1H), 7.20 — 7.15 (m, 2H), 6.86 (d, J = 5.0 Hz, 1H), 5.49 (s,

B3C{*H} NMR (100 MHz, CDCls) § 196.9, 155.3, 155.1, 145.7, 136.2,

133.4, 131.7, 131.5, 128.8, 128.2, 126.7, 125.9, 125.8, 124.3, 123.7, 122.8, 121.4, 34.5, 30.4,

FT-IR (thin film, neat): 2963, 2932, 1705, 1275, 1267, 750; HRMS (ESI): m/z calcd for

Ca7H2002S [M+H]": 417.1888; found : 417.1873.

2-cyclopentyl-3-(3,5-di-tert-butyl-4-hydroxyphenyl)-1H-inden-1-one (2s).

.

C=C

The reaction was performed at 0.12 mmol scale of 1s; red solid (27 mg,
52% yield); m. p. = 195-197 °C; *H NMR (400 MHz, CDCl3) § 7.41 (d, J
= 6.8 Hz, 1H), 7.30 — 7.26 (m, 3H), 7.19 — 7.15 (m, 1H), 7.02 (d, J = 7.2

Hz, 1H), 5.46 (s, 1H), 2.97 — 2.88 (m, 1H), 2.02 — 1.85 (m, 4H), 1.80 — 1.73

(m, 2H), 1.59 — 1.54 (m, 2H), 1.49 (s, 18H); *C{*H} NMR (100 MHz, CDCls) 6 198.4, 156.3,

154.8, 145.6, 136.3, 136.1, 133.0, 131.9, 128.1, 125.3, 124.0, 122.0, 120.5, 36.7, 34.6, 32.3,

30.4, 26.7; FT-IR (thin film, neat):3626, 2963, 1699, 1260, 1038, 800, 752; HRMS (ESI): m/z

calcd for C2gHzs02 [M+H]™: 403.2637; found : 403.2624.

2-cyclohexyl-3-(3,5-di-tert-butyl-4-hydroxyphenyl)-1H-inden-1-one (2t).

Bu

N

L

The reaction was performed at 0.12 mmol scale of 1t; orange solid (20 mg,
39% yield); m. p. = 197-199°C; 'H NMR (400 MHz, CDCl3) 6 7.41 (d, J
=6.9 Hz, 1H), 7.30 — 7.26 (m, 3H), 7.17 (t, J = 7.4 Hz, 1H), 7.03 (d, J =

7.2 Hz, 1H), 5.46 (s, 1H), 2.59 — 2.53 (m, 1H), 2.02 — 1.92 (m, 2H), 1.68
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~1.62 (m, 2H), 1.49 (s, 18H), 1.29 — 1.18 (m, 6H); *C{*H} NMR (100 MHz, CDCl3) J 198.6,
155.7, 154.8, 145.6, 137.7, 136.0, 132.9, 131.7, 128.1, 125.3, 124.0, 122.0, 120.7, 36.4, 34.6,
31.2,30.4, 26.9, 26.0; FT-IR (thin film, neat): 3640, 2956, 2924, 1702, 1461, 765, 750; HRMS

. M/Z CalCa Tor Cog9H3702 + . . ,rouna : . .
(ESI): m/z calcd for CooHs702 [M+H]*: 417.2794; found : 417.2787

2-cyclopropyl-3-(3,5-di-tert-butyl-4-hydroxyphenyl)-1H-inden-1-one (2u).

. N The reaction was performed at 0.13 mmol scale of 1u; orange solid (21 mg,
O Bu 40% yield); m. p. = 192-194 °C; *H NMR (400 MHz, CDCl3) 6 7.42 (s,

O‘ 4 2H), 7.37 (d, J = 7.0 Hz, 1H), 7.30 — 7.26 (m, 1H), 7.1 (t, J = 7.4 Hz, 1H),

-
L

7.0 (d, J = 7.2 Hz, 1H), 5.46 (s, 1H), 1.76 — 1.69 (m, 1H), 1.49 (s, 18H),
0.89-0.77 (m, 4H); *C{*H} NMR (100 MHz, CDCls) 6 197.9, 156.3, 154.8, 145.5, 136.0,
133.1, 133.0, 131.6, 127.9, 125.6, 123.9, 122.11, 122.10, 34.6, 30.5, 8.7, 7.4; FT-IR (thin film,
neat): 3546, 2956, 2914, 1693, 1374, 1109, 724; HRMS (ESI): m/z calcd for C26H3102[M+H]™:

375.2324; found : 375.2329.
3. Characterisation of products 3a to 3f

3-(3,5-di-tert-butyl-4-hydroxyphenyl)-6-methyl-2-phenyl-1H-inden-1-one (3a).

gy OH The reaction was performed at 0.12 mmol scale of 1v; red solid (31 mg,

Bu
& 61% yield): m. p. = 180-182°C; *H NMR (400 MHz, CDCl3) 5 7.43 (s,

Me O‘ 2 1H), 7.30 — 7.25 (m, 7H), 7.21 (s, 2H), 5.47 (s, 1H), 2.41 (s, 3H), 1.35
(0]

.

(s, 18H); ¥*C{'H} NMR (100 MHz, CDCls) 6 197.0, 156.8, 155.3,
142.2, 139.2, 135.9, 133.1, 132.02, 132.00, 131.1, 130.2, 128.1, 127.4, 126.4, 124.0, 123.4,
121.4, 34.4, 30.2, 21.5; FT-IR (thin film, neat): 3628, 2958, 2923, 1701, 1348, 794, 695:

HRMS (ESI): m/z calcd for CaoHz302 [M+H]": 425.2481; found : 425.2495.
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3-(3,5-di-tert-butyl-4-hydroxyphenyl)-5-methoxy-2-phenyl-1H-inden-1-one (3b).

gy ©OH 1 The reaction was performed at 0.11 mmol scale of 1w; dark red solid

Bu
O (27 mg, 53% yield); m. p. = 198-200°C; *H NMR (400 MHz, CDCls)

MeO

O‘ 2 8753 (d, J = 8.0 Hz, 1H), 7.30 — 7.23 (m, 5H), 7.20 (s, 2H), 6.88 (d,
O

J=1.9 Hz, 1H), 6.68 (dd, J; = 8.0 Hz, J» = 1.9 Hz, 1H), 5.44 (s, 1H),
3.85 (5, 3H), 1.33 (s, 18H); 3C{*H} NMR (100 MHz, CDCls) 6 195.4, 164.2, 155.1, 154.3,
147.7, 136.0, 133.0, 131.9, 130.2, 128.1, 127.5, 126.4, 124.6, 124.3, 123.2, 110.6, 110.5, 55.8,
34.4, 30.3; FT-IR (thin film, neat): 3626, 2958, 1775, 1705, 1597, 1236, 749; HRMS (ESI):

m/z calcd for C3oH3303 [M+H]": 441.2430; found : 441.2438.

3-(3,5-di-tert-butyl-4-hydroxyphenyl)-4,6-dimethoxy-2-phenyl-1H-inden-1-one (3c).

-

gy PH ) The reaction was performed at 0.11 mmol scale of 1x; dark red solid

Bu
oL (28 mg, 55% yield); m. p. = 190-192°C; *H NMR (400 MHz, CDCls)

MeO O‘ 7 07.24 —7.19 (m, 4H), 7.18 — 7.14 (m, 1H),7.08 — 7.06 (m, 2H), 6.89
(0]

\

(d,J=2.2 Hz, 1H), 6.48 (d, J = 2.1 Hz, 1H), 5.35 (s, 1H), 3.87 (s, 3H),
3.69 (s, 3H), 1.30 (s, 18H); BC{*H} NMR (100 MHz, CDCls) § 196.1, 162.8, 160.2, 154.9,
154.8,135.4, 134.4, 132.4, 130.7, 130.3, 127.9, 127.4, 126.8, 124.3, 121.8, 103.7, 102.5, 56.0,
55.6, 34.3, 30.3; FT-IR (thin film, neat): 3626, 2959, 1700, 1600, 1260, 1031, 799; HRMS
(ESI): m/z calcd for CaiH3s04 [M+H]™: 471.2535; found : 471.2531. HRMS (ESI): m/z calcd

for CaiH3s04 [M+H]": 471.2535; found : 471.2531.

3-(3,5-di-tert-butyl-4-hydroxyphenyl)-5-fluoro-2-phenyl-1H-inden-1-one (3d).

The reaction was performed at 0.12 mmol scale of 1y; red solid (18 mg,
35% yield); m. p. = 203-205°C; *H NMR (400 MHz, CDCls) 6 7.56 (dd,

J=17.9,5.2 Hz, 1H), 7.32 — 7.24 (m, 5H), 7.20 (s, 2H), 7.01 (dd, J = 8.7,

OO
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2.0 Hz, 1H), 6.96 — 6.91 (m, 1H), 5.48 (s, 1H), 1.34 (s, 18H); *C{*H} NMR (100 MHz, CDCl5)
5 195.0, 166.2 (d, Yc-F = 251.6 Hz), 155.4, 154.4 (d, %Jc-r = 2.3 Hz), 148.4 (d, 3Jc.F = 9.2 H2),
136.1, 132.8, 131.4, 130.1, 128.2, 127.8, 127.4 (d, “Jc-r = 3.0 Hz), 126.2, 124.5 (d, 3Jc¢ = 9.7
Hz), 122.8, 114.3 (d, 2Jc.r = 22.9 Hz), 110.5 (d, Jc-r = 24.8 Hz), 34.4, 30.2; °F NMR (376
MHz, CDCl3) § -104.6; FT-IR (thin film, neat): 3627, 2963, 1711, 1260, 1031, 866, 799;

HRMS (ESI): m/z calcd for C29H30FO2 [M+H]*: 429.2230; found : 429.2238.

5-chloro-3-(3,5-di-tert-butyl-4-hydroxyphenyl)-2-phenyl-1H-inden-1-one (3e).

gy OH 1 The reaction was performed at 0.11 mmol scale of 1z; red solid (31 mg,

Bu
(D 60% yield): m. p. = 172-174°C; "H NMR (400 MHz, CDCls) § 7.51

Cl
O‘ 7 (d, J=7.3 Hz, 1H), 7.29 — 7.24 (m, TH), 7.21 (s, 2H), 5.50 (s, 1H), 1.34
(0]

(s, 18H); BC{*H} NMR (100 MHz, CDCls) § 195.2, 155.5, 155.3, 147.1, 139.3, 136.2, 132.6,
131.4, 130.2, 129.8, 128.4, 128.2, 127.8, 126.3, 123.7, 122.8, 122.4, 34.5, 30.2; FT-IR (thin
film, neat):3629, 2959, 1701, 1603, 1260, 1081, 750; HRMS (ESI): m/z calcd for C29H30CIO>

[M+H]":445.1934; found : 445.1931.

2-(4-bromophenyl)-3-(3,5-di-tert-butyl-4-hydroxyphenyl)-6-methyl-1H-inden-1-one (3f).

OH 1 The reaction was performed at 0.102 mmol scale of 1aa; red solid

Bu
O (28 mg, 54% yield); m. p. = 225-227 °C; 'H NMR (400 MHz,

e Os e CDCl3) § 7.42 (s, 1H), 7.40 (s, 2H), 7.21 (s, 2H), 7.18 (d, J = 2.4 Hz,
(e}

.

2H), 7.15 (s, 1H), 7.13 (s, 1H), 5.49 (s, 1H), 2.38 (s, 3H), 1.35 (s,
18H): 3C{*H} NMR (100 MHz, CDCl3) § 196.6, 157.4, 155.5, 142.0, 139.5, 136.1, 133.2,
131.9, 131.8, 131.3, 131.0, 129.7, 126.3, 124.1, 123.2, 121.6, 121.5, 34.5, 30.3, 21.5; FT-IR
(thin film, neat): 3627, 2957, 1698, 1345, 1238, 1010, 819 ; HRMS (ESI): m/z calcd for

CaoH32BrO2 [M+H]*: 503.1586; found : 503.1589.

513



3-(4-hydroxy-3,5-diisopropylphenyl)-2-phenyl-1H-inden-1-one (39).

4 N The reaction was performed at 0.136 mmol scale of 1ab; red solid (42 mg,
O Pr 80% yield); m. p. = 192-194 °C; *H NMR (400 MHz, CDCls3) 6 7.58 (d,

Os Q J=6.7 Hz, 1H), 7.41- 7.38 (m, 1H), 7.30 — 7.26 (m, 7H), 7.10 (s, 2H),
(0]

5.12 (s, 1H), 3.15 — 3.08 (m, 2H), 1.14 (d, J = 6.6 Hz, 12H). 3C{*H}

.

NMR (100 MHz, CDCls) 6 196.8, 156.4, 151.3, 145.2, 133.9, 133.3, 131.7, 131.5, 130.1, 128.9,

128.2 (2C), 127.5, 124.8, 124.5, 122.9, 121.5, 27.0, 22.7: FT-IR (thin film, neat): 3627, 2957,
1698, 1345, 1238, 1010, 819; HRMS (ESI): m/z calcd for Co7H2702 [M+H]*: 383.2011; found

1 383.2023.

4. Characterisation of products 6 & 7

2,6-di-tert-butyl-4-(2-((3,5-dimethoxyphenyl)-ethynyl)-4,6-dimethoxybenzylidene)-

cyclohexa-2,5-dien-1-ol (6).

The reaction was performed at 0.46 mmol scale of 4; dark purple solid
(162 mg, 68% yield); m. p. = 158-160°C; *H NMR (400 MHz, CDCls)

§7.29 (d, J = 2.2 Hz, 1H), 7.20 (s, 1H), 7.12 (d, J = 2.2 Hz, 1H), 6.77

(d, = 2.3 Hz, 1H), 6.51 (d, J = 2.3 Hz, 1H), 6.41 — 6.38 (m, 3H), 3.89

(s, 3H), 3.84 (s, 3H), 3.70 (s, 6H), 1.33 (s, 9H) 1.14 (s, 9H); ¥C{*H} NMR (100 MHz, CDCls)
0 187.0, 161.1, 160.6, 159.0, 147.13, 147.10, 137.9, 135.2, 132.9, 130.6, 124.7, 124.0, 120.3,
109.2, 108.4, 102.6, 99.7, 93.5, 88.4, 55.9, 55.7, 55.5, 35.3, 35.1, 29.7, 29.5; FT-IR (thin film,
neat): 3626, 2956, 2152, 1690, 1594, 1310, 1142, 795: HRMS (ESI): m/z calcd for CasH3sOs

[M+H]": 515.2797; found 515.2783.

3-(3,5-di-tert-butyl-4-hydroxyphenyl)-2-(3,5-dimethoxyphenyl)-4,6-dimethoxy-1H-

inden-1-one (7).
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- ~ The reaction was performed at 0.097 mmol scale of 6; dark purple
solid (27 mg, 53% yield); m. p. = 211-213°C; 'H NMR (400 MHz,

CDCls) 6 7.20 (s, 2H), 6.88 (d, J = 2.1 Hz, 1H), 6.47 (d, J = 2.1 Hz,

\ ) 1H), 6.29 (t, J = 2.3 Hz, 1H), 6.22 (d, J = 2.3 Hz, 2H), 5.36 (s, 1H),

3.87 (s, 3H), 3.69 (s, 3H), 3.58 (s, 6H), 1.32 (s, 18H); *C{*H} NMR (100 MHz, CDCls) &
195.7,162.9, 160.7, 160.2, 154.9, 154.8, 135.2, 134.6, 133.9, 130.5, 127.1, 124.8, 121.7, 107.9,
103.6, 102.5, 100.1, 56.1, 55.6, 55.2, 34.3, 30.4; FT-IR (thin film, neat): 3626, 2957, 1697,
1598, 1312, 1152, 803; HRMS (ESI): m/z calcd for CssH3z90s [M+H]*: 531.2747; found :

531.2753.
5. Procedure for gram scale synthesis of 2a.

Commercially available HMPA (5 mL) was added to a RB flask containing 2-alkynylphenyl-
substituted p-QM 1a (1.00 g, 2.54 mmol) and the reaction mixture was stirred at 140 °C for 8
h. The reaction mixture was then diluted with water (10 mL) and extracted with ether (15 mL
x 3). The combined organic layer was dried over anhydrous sodium sulphate, filtered and
concentrated under reduced pressure. The residue was then purified through a silica gel column

to get 2a as a red solid (645 mg, 62% vyield).

6. References:

(1) A. S. Jadhav, Y. A. Pankhade and R. V. Anand, J. Org. Chem., 2018, 83, 8596 — 8606.
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X-ray crystallographic analysis for compound 2a:

Table 2. Crystal data and structure refinement for compound 2a (CCDC 2307508)

Complex SF-28-II
Empirical formula CsgHe004
Formula Weight 821.06

Crystal system Monoclinic
Space group P2./c
TIK] 298k
alA] 11.6424(5)
b[A] 21.0313(8)
c[A] 19.3533(15)
o [°] 90.00
6 [°] 90.006(4)
v [°] 90.00
VA3 4738.8(5)
V4 4
D(calcd.) [g-em™] 1.151
U(Mo-Kq) [mm™] 0.070
Reflections collected 44402
Independent reflections 15523
Data/restraints/parameters 15523/0/573
R1, wR;[I>20(1)]" 0.0835, 0.2014
R1, wR; (all data)™ 0.1724,0.2625
GOF 1.103
CCDC 2307508

Datablock sf-28-ii_rt - ellipsosd plot

Prob = 50

=
]
I

(60723)

17:29 2023 -

PLATON-Nov 13 7z
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'H NMR (400 MHz, CDCls) spectrum of 2a
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'H NMR (400 MHz, CDCls) spectrum of 2b
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'H NMR (400 MHz, CDCls) spectrum of 2c
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'H NMR (400 MHz, CDCls) spectrum of 2d
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'H NMR (400 MHz, CDCls3) spectrum of 2e
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'H NMR (400 MHz, CDCls) spectrum of 2f
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'H NMR (400 MHz, CDClI3) spectrum of 2g
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'H NMR (400 MHz, CDCls) spectrum of 2h
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'H NMR (400 MHz, CDCls) spectrum of 2i
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PFE{'H} NMR (376 MHz, CDCls) spectrum of 2i
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13C{1H} NMR (100 MHz, CDClI3) spectrum of 2j
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13C{1H} NMR (100 MHz, CDClIs) spectrum of 2k
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13C{1H} NMR (100 MHz, CDClI3) spectrum of 2l
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'H NMR (400 MHz, CDCls) spectrum of 2m

bSIET

€UY'S—

86602
5072
2811
seers
067"
L66T°
2o1T'L
T9ET°L o
SOvT'L
SSSTL
6572
6ELTL—
8Lz
s20€°2
ezic L
Sbee's
v62e’L
STHE'L
bovE'L
Srit's
60ev'2 ]
€6bb'L |
8965° -
ep192d

N

E<0'8T

= 00T

F 00T
6t
207
Aot
= 10T

0.5

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 15 1.0
f1 (ppm)

10.0

13C{1H} NMR (100 MHz, CDClI3) spectrum of 2m

011C°0€ —
69Th'PE —

LTb8'9L
€09T°LL W
6LLYLL

€TETTET
bSOETTET
PLSOEET
0668vET
LSE6'SET
T8ESPPT —

8646°TCT
LYYOETT
L8SEETT
5880°9¢T
T68L°9CT
961161
TS6T°6CT
6£89°6CT
9STTTET
PS96'TET W

L9¥5'SST —
TTre'8ST —

0£S€°S6T —

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

200

S30



'H NMR (400 MHz, CDCls) spectrum of 2n

TTET

9788 —

YL
S09TL
92TEL
PEEEL
LOVEL
E1SE°L
T69€°L
SLv'L
162°L
ELEV'L
69bb°L
Usy'L
Wov'L
ULY'L

7509,
6¥29°L W
89, \
18v9°L
S580°8
9880°8 V

160T°8 1
9/bT'8
LIST'8

09ST'8

o

—

=<0'8T

= 00T

=-00C
B o1z
Bz
91T

= SOT
=001

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)

10.0

1BC{1H} NMR (100 MHz, CDClIs) spectrum of 2n

S6£T°0€ —

EP0SPE —

STH8'9L ~_
8LLYLL

voerzen
691
STev'cet
LTBT'ETT
ocer'ser
A

6559'9€T
TS8P PPl —

8T'8PT —

£026°SST —
6578'8ST —

1£29°S6T —

190 180 170 160 150 140 130 120 110 100 ElY 80 70 60 50 40 30 20 10
f1 (ppm)

200

S31



'H NMR (400 MHz, CDCls) spectrum of 20
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'H NMR (400 MHz, CDCls) spectrum of 2p
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'H NMR (400 MHz, CDCls) spectrum of 2q
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13C{1H} NMR (100 MHz, CDClIs) spectrum of 2r
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13C{1H} NMR (100 MHz, CDClI3) spectrum of 2s
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13C{1H} NMR (100 MHz, CDClI3) spectrum of 2t
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13C{1H} NMR (100 MHz, CDClIs) spectrum of 2u
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13C{1H} NMR (100 MHz, CDClI3) spectrum of 3a

bLeSTT—

PIET0E —
80Eb'HE —

9Tr8'9L N

2091°LL-
LLLYLL 7

PIEP'TCT

BETP'ETT /
0zse6'ezt /
PSP 9Tt

668€°LTT %
1601°82T —
YILT'OET —

9960'1€1 /F
000021
9620'2€1
€1£0°€€T
0£98'S€T
SBLT6ET \

YS6T°THT

0EST'SST ~—
6678'9ST —

8166961 —

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40
f1 (ppm)

200

'H NMR (400 MHz, CDCls3) spectrum of 3b

b6ZE'T

s eE—

£9EY'S —

S§£99'9
€249'9
(899

77699
95489
#0889 V.
6€07°L
¥8TT'L AN
SEETL
6SETL
T0SZ°L
209T°L
SE€LTL
SS6T°L
6ETS’L
8EVS'L

OH

Bu

Bu

0
OO

M

=00'8T

= 00€

= 00T

= 10T
= 00T

= S0T
hers

= 00T

f1 (ppm)

5.5

9.5

10.0

5S40



13C{1H} NMR (100 MHz, CDClIs) spectrum of 3b
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13C{1H} NMR (100 MHz, CDClIs) spectrum of 3c
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13C{1H} NMR (100 MHz, CDClIs) spectrum of 3d
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'H NMR (400 MHz, CDCls3) spectrum of 3e
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'H NMR (400 MHz, CDCls) spectrum of 3f
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'H NMR (400 MHz, CDClI3) spectrum of 3g
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'H NMR (400 MHz, CDCls3) spectrum of 6
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'H NMR (400 MHz, CDCls) spectrum of 7
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11. HRMS analysis of crude reaction mixture: (indicating the presence of Intermediate |
or 1V)

17082022_6242_SF-7-97-lI

17082022_6242_SF-7-97-11 56 (1.102) 1: TOF MS ES+
574.3555 1.00e5
100+
O@
Bu ! 'Bu
;\lMez
P—NMe
 — -R 2
O 0" \iMe,
®
A
HRMS (Crude) L I Ph _
m/z (M+H)*:
calculated = 574.3557 _ or -
J observed = 574.3555 O
tB O
u
as
()
QP ®
=NMe
A 2
o MezN NMe2
v
!
575.3552
|
568.1890 1
584.1652
J !
569.1960 576.3611
]
! 570.1874 ! 585.1731
567.2510 1:572 2852 576.4189 583.3297 587.3196_588.3326
e al st pilh. W || T Il il | T ) B TS PR T A, e Jn .I/ ht . Jde miz
I 1 I I I I 1 I 1 I I 1 I 1 I I ] I I I

0
' 564 566 568 570 572 574 576 578 580 582 584 586 588 590
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12. HRMS analysis of the reaction of 1a with ¥O-labeled water: (H20%)

100+

17082022_6242_SF-6-63_N
17082022 6242 SF-6-63_N 28 (0.570)

m/z (M-H)™:
calculated = 409.2168

405

observed = 409.2152
(. J

409.0260

406 407 408

!
405.1271 406.9836
7.1387

1: TOF MS ES-
4112215 6.48e3
( N\
e
L —] O‘ Fh
O4s 2a
m/z (M-H):
calculated = 411.2194
observed =411.2215
(. J
409 2152
412 2233
!
410.2209
| ] . I
413.2238 . 414 9767
“ ll| 414.2140 [ 41B.0727
e A Ldd s ].l|| lunnu“ il Jhalin w hlll. L .lLllL i 1(1 il mfz
I 1 1 I ] 1 1
409 410 411 412 413 414 415 416
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13. HRMS data for 2a

06042021_4322_SF-111-28 8 (0.164) 1: TOF MS ES+

4.59e6
100+ 411.2328

OO
m/z (M?H)E

Calcd: 411.2324
Obserced: 411.2328

%

412.2366

413.2390 415.1825415.6842
407-T681 407.6699 498,5743 410.2248 414.1811 | ( 416.6866
0 . : Z T T —b . — 4 miz

407 408 409 410 411 412 413 414 415 416 417

S51



