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General experimental description:

All the reactions were performed under an argon atmosphere using a glove box and/or standard
Schlenk technigues unless stated otherwise. All non-deuterated solvents used for the synthesis
were distilled, degassed by standard methods and kept under an inert atmosphere over 4 A
molecular sieves, whereas the deuterated solvents were used as received from the commercial
sources. NMR spectra were recorded using the Bruker 400 and 500 MHz FT-NMR
spectrometers at ambient temperature and all the *H/*3C{*H} NMR spectra were referenced
internally to the residual solvent signals. °F NMR spectra were referenced externally to a0,
-trifluorotoluene (0.05% CDCls, 6 =-63.73 ppm). The ESI-MS spectra were measured with an
Agilent 6545A Q-TOF Mass spectrometer. Infrared spectra were recorded on an ATR 4000
Series Spectrometer. UV-vis absorption spectra were recorded on JASCO V-650 spectrometer.
Either Metrohm autolab potentiostat or galvanostat MAC90009 instrument was used for the
electrochemical analysis. EPR spectra were measured using JES-FA200 ESR Spectrometer.
Zinc salts (from TCI) and all other chemicals were purchased from commercial sources and
used directly without further purification. Employed amidated azolium salts ([L1-3]1) were

synthesized according to the literature procedures.*

1. General procedure for the synthesis of amidated imidazolium salts [L1-3]I:

The N,N-dimethylimidazolium salt and the amidated imidazolium salts were prepared using
the reported procedure.! In a pressure tube (25 mL), N,N-dimethylimidazolium salt (0.373
mmol, 1 equiv.), isocyanate (0.671 mmol, 1.8 equiv.), and K2CO3 (0.1 equiv.) were stirred in
DCM (2 mL) at 60 °C (oil bath temperature) for 24 h. After completion of the reaction, the
reaction mixture was purified by column chromatography using methanol and DCM solvent

mixture (1:10) as eluent to provide the desired C2-amidated imidazolium salts.

Scheme S1: Synthesis and characterization of amidated imidazolium salts [L1-3]I

Vs

/ I
] o) R
AT RN (<
(0]
HaC~ NN ~ch, *+ K2CO; (10 mol%) N+ A R,
o Rs DCM
quiv. Rj 60 °C, 24 h Rs
- 1se_q:'V-R y [L1]1: Ry, Ry = H, Ry = Me
R1’R3:M’ ZR__: [L2]|:R1,R3=Me, R2=H
R1’R3:Heé 2—_C| [L3]l: Ry, R3=H, R, =CI
1, "3 = 'L g2 =

S2



[L1]I: [L1]1 was synthesized according to the general procedure® using 100 mg of imidazolium
salt and 107.0 mg of p-tolyl-isocyanate (yield: 140 mg, 0.391 mmol, 87%). 'H NMR (400
MHz, DMSO-ds) 6 11.30 (s, 1H), 7.92 (s, 2H), 7.59 (d, J = 10.5 Hz, 2H), 7.25 (d, J = 8.4 Hz,
2H), 3.98 (s, 6H), 2.30 (s, 3H) ppm. B¥C{'H} NMR (101 MHz, DMSO-ds) § 150.7, 138.0,
135.0, 134.3, 129.5, 123.9, 120.4, 36.4, 20.6 ppm. IR (KBr): 3428, 1683, and 1530 cm™.

[L2]1: [L2]1 was synthesized according to the general procedure! using 100 mg of imidazolium
salt and 118.3 mg of 3,5-dimethyl phenyl isocyanate (yield: 138 mg, 0.371 mmol, 83%). H
NMR (400 MHz, DMSO-dg) 6 11.22 (s, 1H), 7.89 (s, 2H), 7.32 (s, 2H), 6.91 (s, 1H), 3.95 (s,
6H), 2.29 (s, 6H) ppm. C{*H} NMR (101 MHz, DMSO-ds) § 150.8, 138.4, 138.1, 136.7,
127.2,123.9, 118.1, 36.3, 21.0 ppm. IR (KBr): 3451, 1685, and 1528 cm™™.

[L3]1: [L3]1 was synthesized according to the general procedure! using 100 mg of imidazolium
salt and 102.7 mg of 4-chlorophenyl isocyanate (yield: 137 mg, 0.363 mmol, 81%). 'H NMR
(400 MHz, DMSO-ds) 0 11.49 (s, 1H), 7.89 (s, 2H), 7.72 (d, J = 8.9 Hz, 2H), 7.52 (d, J = 8.9
Hz, 2H), 3.98 (s, 6H) ppm. *C{*H} NMR (101 MHz, DMSO-ds) § 151.1, 137.7, 135.9, 129.4,
129.1, 124.1 122.2, 36.4 ppm. IR (KBr): 3427, 1615, and 1531 cm™.

wwwww
Qv

mmmmm

11.30
3.98
3.36

N\ 2.50

~\2.30

m -

d " d 4 {
3 28g g 5
2 RSN é -
‘ ‘ ‘ ‘ ‘ : : : : ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ : : : : ‘ ‘ :
12.0 11.5 11.0 10.5 10.0 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 1.5 1.0 0.5

f1 (ppm)

Figure S1. *H NMR of [L1]I in DMSO-d. # indicates the solvent impurity of H,O in DMSO-
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Figure S4. 3C{*H} NMR of [L2]1 in DMSO-ds
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Figure S6. 3C{*H} NMR of [L3]I in DMSO-ds

2. General Procedure for the synthesis of compounds (Zn1-3):

The metal precursor ZnCl> (1 equiv.) and amidated imidazolium salts [L1-3]I (2 equiv.) were
added to the Schlenk tube containing 2 mL of methanol with constant stirring at ambient
temperature for 12 h. After that, all the volatiles were removed under high vacuum and the
residue was then dissolved in dichloromethane. After filtration, the filtrate was concentrated
and precipitated with diethyl ether. The precipitate was then collected and dried to yield a white
solid.

Compound Znl. Compound Znl was synthesized according to the general procedure using
100 mg of [L1]I (yield: 207.1 mg, 0.243 mmol, 87%). Suitable crystals of Zn1l for single-
crystal X-ray diffraction study was obtained via slow evaporation from methanolic solution of
Zn1. *H NMR (400 MHz, DMSO-ds)  11.96 (s, 2H), 7.87 (s, 4H), 7.64 (d, J = 10.5 Hz, 4H),
7.24 (d, J = 8.4 Hz, 4H), 3.97 (s, 12H), 2.30 (s, 6H) ppm. BC{*H} NMR (101 MHz, DMSO-
de) 0 150.9, 138.3, 137.5, 134.8, 129.4, 123.8, 120.5, 36.3, 20.6 ppm. IR (KBr): 3483, 1682,
and 1529 cm™.

Compound Zn2. Compound Zn2 was synthesized according to the general procedure using
100 mg of [L2]I (yield: 175.0 mg, 0.199 mmol, 83%). *H NMR (400 MHz, DMSO-ds) J 11.24
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(s, 2H), 7.93 (s, 4H), 7.34 (s, 4H), 6.90 (s, 2H), 3.97 (s, 12H), 2.29 (s, 12H) ppm. BC{*H}
NMR (101 MHz, DMSO-de) ¢ 150.8, 138.4, 138.1, 136.7, 127.2, 123.9, 118.1, 36.3, 21.0 ppm.
IR (KBr): 3448, 1686, and 1530 cm™.

Compound Zn3. Compound Zn3 was synthesized according to the general procedure using
100 mg of [L3]I yield: 166.9 mg, 0.187 mmol, 79%). *H NMR (400 MHz, DMSO-dg) § 11.51
(s, 2H), 7.93 (s, 4H), 7.74 (d, J = 8.9 Hz, 4H), 7.53 (d, J = 8.9 Hz, 4H), 3.98 (s, 12H) ppm.
BC{*H} NMR (101 MHz, DMSO-dg) ¢ 151.1, 137.7, 135.9, 129.4, 129.1, 124.1 122.2, 36.4
ppm. IR (KBr): 3435, 1690, and 1528 cm™.
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Figure S12. 3C{*H} NMR of compound Zn3 in DMSO-ds

3. General procedure for alkenylation, double functionalization and alkylation reaction:
a) General procedure for the alkenylation of indene:

An oven-dried pressure tube (25 mL) was charged with indene (0.5 mmol), alcohol (0.55
mmol), LiO'Bu (0.25 mmol, 50 mol%), and Zn1 (0.025 mmol, 5 mol%) followed by the
addition of benzene (2 mL). Then, the tube was kept in an oil bath at 70 °C and heated for 24
h. After completion of the reaction, the desired products were isolated by column

chromatography over silica gel using hexane/ethyl acetate as eluent.

b) General procedure for the double functionalization of indene:

An oven-dried pressure tube (25 mL) was charged with indene (0.5 mmol), alcohol (1.1 mmol),
CsOH (0.25 mmol, 50 mol%), and Zn1 (0.025 mmol, 5 mol%) followed by the addition of
benzene (2 mL). Then, the tube was kept in an oil bath at 70 °C and heated for 24 h. After
completion of the reaction, the desired products were isolated by column chromatography over

silica gel using hexane/ethyl acetate as eluent.

c) General procedure for the alkenylation of fluorene:
An oven-dried pressure tube (25 mL) was charged with fluorene (0.5 mmol), alcohol (0.55
mmol), LiO'Bu (0.25 mmol, 50 mol%), and Zn1 (0.025 mmol, 5 mol%), followed by the
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addition of toluene (2 mL). Then, the tube was kept in an oil bath at 110 °C and heated for 24

h. After completion of the reaction, the desired products were isolated by column

chromatography over silica gel using hexane/ethyl acetate as eluent.

d) General procedure for the alkylation of fluorene:

An oven-dried pressure tube (25 mL) was charged with fluorene (0.5 mmol), alcohol (1.1
mmol), CsOH (0.25 mmol, 50 mol%), and Znl (0.025 mmol, 5 mol%), followed by the
addition of toluene (2 mL). Then, the tube was kept in an oil bath at 110 °C and heated for 24

h. After completion of the reaction, the desired products were isolated by column

chromatography over silica gel using hexane/ethyl acetate as eluent.

Table S1: Optimization of the reaction conditions for the selective C-alkenylation and double
functionalization of indene®

Entry Catalyst Temp (°C) Base Indene: Solvent Yield (%0)
alcohol 3a 4a

1 [L1]I + ZnBr, 70 LiO'Bu 1:11 Benzene 61 -
2 [L1]1 + ZnCl, 70 LiO'Bu 1:1.1 Benzene 68
3 [L1]1 + Zn(OAC), 70 LiO'Bu 1:1.1 Benzene 29 -
4 [L1]I + Zn(OTH), 70 LiO'Bu 1:11 Benzene 35 -
5 Znl 70 LiOBu 1:11 Benzene 83 -
6 Zn2 70 LiO'Bu 1:11 Benzene 59 -
7 Zn3 70 LiO'Bu 1:11 Benzene 67 -
8 Znl 70 NaO'Bu 1:11 Benzene 37 15
9 Znl 70 CsOH 1:1:1 Benzene 12 43
10 Znl 70 LiO'Bu 1:11 DCE 53 -
11 Znl 70 LiO'Bu 1:11 Toluene 41 -
12 Znl 70 CsOH 1:2.2 Benzene 10 71
13 Znl 70 LiO'Bu 1:2.2 Benzene 80 -
14 - 70 LiO'Bu 1:11 Benzene <10
15 Znl 70 - 1:11 Benzene trace -
16 ZnCl, 70 LiO'Bu 1:11 Benzene trace -
17 [Laq 70 LiO'Bu 1:11 Benzene 30 -
18 Znl 70 LiO'Bu 1:11 DMF 19 -
19 Znl 70 LiO'Bu 1:11 DMSO 26 -
20 Znl 70 LiO'Bu 1:11 Acetonitrile 32 -
21 Znl 70 LiO'Bu 1:1.1 Dioxane 21 -
22 Znl 60 LiO'Bu 1:11 Benzene 77 -
23 Znl 80 LiO'Bu 1:11 Benzene 84 -
24 Znl 90 LiO'Bu 1:1.1 Benzene 79 -
25 Znl 70 NaOH 1:11 Benzene 20 33
26 Znl 70 Na,CO; 1:11 Benzene 17 -
27 Znl 70 K,CO3 1:11 Benzene 14 -
28 Znl 70 CsOH 1:25 Benzene 12 73
29 Znl 70 CsOH 1:3 Benzene 18 70

aReaction conditions: indene (0.5 mmol), benzyl alcohol (0.55-1.5 mmol), Zn1 (5 mol%), and base (0.25

mmol) in solvent (2 mL) at 60-90 °C for 24 h.
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Table S2. Optimization of the reaction conditions for selective C-alkenylation and C-alkylation
of fluorene?

Ph Ph
|
Zn1 (5 mol%)
¢ @ o = (Y -
Base (50 mol%), + Q O
5a 2a Toluene, 110 °C, 24 h 6a 7a

Entry Catalyst Base Solvent Temp Fluorene Yield (%)

(°C) : alcohol 6a Ta

1 Znl LiO'Bu Benzene 70 1:1.1 23

2 Znl LiO'Bu Toluene 110 1:1.1 78 -

3 Znl NaO'Bu Toluene 110 1:11 54 19

4 Znl CsOH Toluene 110 1:11 Not separable

5 Znl CsOH Toluene 110 1: 2.2 7 83

6 Znl NaOH Toluene 110 1:2.2 28 37

7 [L1]I + ZnCl, CsOH Toluene 110 1:2.2 - 67

8 - LiO'Bu Toluene 110 1:11 15 -

9 Znl LiO'Bu DMF 110 1:11 31

10 Znl LiO'Bu DMSO 110 1:11 27

11 Znl LiO'Bu Acetonitrile 110 1:1.1 33

12 Znl LiO'Bu Toluene 90 1:11 46

13 Znl LiO'Bu Toluene 100 1:11 57

14 Znl LiO'Bu Toluene 120 1:11 77

15 Znl LiO'Bu Toluene 130 1:11 75

16 Znl Na,CO3 Toluene 110 1:11 14

17 Znl K,CO3 Toluene 110 1:11 19

aReaction conditions: fluorene (0.5 mmol), benzyl alcohol (0.55-1.1 mmol), Zn1 (5 mol%), and base (0.25
mmol) in solvent (2 mL) at 90-130 °C for 24 h.

4. General synthetic method for the alkylation of fluorene in gram scale:

An oven-dried pressure tube (25 mL) was charged with fluorene (1 gm, 6.01 mmol), benzyl
alcohol (13.2 mmol), CsOH (3.00 mmol, 50 mol%), and Zn1 (0.300 mmol, 5 mol%), followed
by the addition of toluene (15 mL). Then, the tube was kept in an oil bath at 110 °C and heated
for 24 h. After completion of the reaction, the desired product (7a) was isolated by column

chromatography over silica gel using hexane.

5. General procedure for competitive experiments:

(@) Alkylation of fluorene (5a) with primary alcohol and secondary alcohol:

An oven-dried pressure tube (25 mL) was charged with fluorene (0.5 mmol), benzyl alcohol
(1.1 mmol), 1-phenylethan-1-ol (1.1 mmol), CsOH (0.25 mmol, 50 mol%), and Zn1 (0.025
mmol, 5 mol%), followed by the addition of toluene (2 mL). Then, the tube was kept in an oil
bath at 110 °C and heated for 24 h. After completion of the reaction, the products 7a (yield:
68%, 87.1 mg) and 70 (yield: 23%, 31.1 mg) were isolated by column chromatography over

silica gel using hexane/ethyl acetate as eluent.
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(b) Alkylation of fluorene (5a) with electron-rich and electron-deficient benzyl alcohol:

An oven-dried pressure tube (25 mL) was charged with fluorene (0.5 mmol), 4-methyl benzyl
alcohol (1.1 mmol), 4-(trifluoromethyl)benzyl alcohol (1.1 mmol), CsOH (0.250 mmol, 50
mol%), and Zn1 (0.025 mmol, 5 mol%), followed by the addition of toluene (2 mL). Then, the
tube was kept in an oil bath at 110 °C and heated for 24 h. After completion of the reaction, the
products 7b (yield: 76%, 102.7 mg) and 7f (yield: 19%, 31 mg) were isolated by column

chromatography over silica gel using hexane/ethyl acetate as eluent.

(c) Alkenylation of indene (1a) with electron-rich and electron-deficient benzyl alcohol:

An oven-dried pressure tube (25 mL) was charged with indene (0.5 mmol), 4-methyl benzyl
alcohol (0.55 mmol), 4-nitrobenzyl alcohol (0.55 mmol), LiO'Bu (0.25 mmol, 50 mol%), and
Zn1 (0.025 mmol, 5 mol%), followed by the addition of benzene (2 mL). Then, the tube was
kept in an oil bath at 70 °C and heated for 24 h. After completion of the reaction, the products
3b (yield: 79%, 86.2 mg) and 3g (yield: 15%, 18.7 mg) were isolated by column
chromatography over silica gel using hexane/ethyl acetate as eluent.

Scheme S2. Competitive experiments
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6. Late-stage modification of mono-alkylated fluorene:

(a) Compound 8a was synthesized following the reported procedure.? A mixture of 9-benzyl-

O,N 9H-fluorene 7a (0.4 mmol), 4-chloronitrobenzene (0.6 mmol), CsOH (0.6
O O mmol), and acetonitrile (1.0 mL) in a Schlenk tube (25 mL) was heated at

' 80 °C for 24 h. After completion of the reaction, the mixture was
Q O successively washed with brine solution, followed by extraction with ethyl

acetate. The combined organic layer was concentrated under vacuum and then purified through

column chromatography over silica gel using ethyl acetate/hexane as eluent, providing 8a in
77% isolated yield.

(b) Compound 8b was synthesized following the reported procedure.? A mixture of 9-benzyl-
9H-fluorene 7a (0.4 mmol), 1-bromobutane (1.6 mmol), TBAI (0.08

O mmol), NaOH (0.2 g) and water (1 mL) in a Schlenk tube (25 mL) was
O.D heated at 80 °C for 24 h. After completion of the reaction, the mixture

was successively washed with brine solution, followed by extraction

with ethyl acetate. The combined organic layer was concentrated under vacuum, then purified
through column chromatography over silica gel using ethyl acetate and hexane as eluent, giving
8b in 73% isolated yield.

(c) Compound 8¢ was synthesized following the reported procedure.? A mixture of 9-benzyl-

( A

O,N 2,7-dibromo-9H-fluorene 7w (0.2 mmol), 4-chloronitrobenzene (0.3
O O mmol), CsOH-H-0 (0.3 mmol), and acetonitrile (1.0 mL) in a Schlenk

tube (25 mL) was heated at 80 °C for 24 h and then the reaction progress

Br .O Br . . ] .

L O J was monitored by TLC. After completion of the reaction, the mixture

was successively washed with brine solution, followed by extraction with ethyl acetate. The

combined organic layer was concentrated under vacuum and then purified through column
chromatography over silica gel using ethyl acetate and hexane as the eluent, giving 8c in 69%
isolated yield.

(d) Compound 8d was synthesized following the reported procedure.® A mixture of 9-benzyl-

Q O 2,7-dibromo-9H-fluorene 7w (0.2 mmol), benzyl bromide (0.8 mmol),
. ' . TBAI (0.08 mmol), NaOH (0.2 g) and water (1 mL) in a Schlenk tube
O O (25 mL) was heated at 80 °C for 24 h. After completion of the reaction,

the mixture was successively washed with brine solution, followed by extraction with ethyl
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acetate. The combined organic layer was concentrated under vacuum, then purified through
column chromatography over silica gel using ethyl acetate and hexane as eluent, giving 8d in
71% isolated yield.

7. EPR analysis:

(a) Procedure for singly reduced product of Zn1:

In a Schlenk tube, Zn1 (1 equiv.) and LiO'Bu (1 equiv.) were added followed by the addition
of methanol (2 mL). The reaction mixture was stirred for 1 h. During that time colour of the
solution changed to light yellow. Then, EPR measurement of this solution was carried out at

room temperature under inert condition.

EPR Detail:

The one-electron reduced product of Znla was analysed by X-band EPR (Bruker) at room
temperature. The parameters during the data collection were following. Microwave frequency
9.43 GHz; Microwave Power 0.99 MW; Modulation frequency 100 kHz; Modulation
amplitude 0.2 mT,

400 ~
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Figure S13. EPR signal obtained from singly reduced product of Zn1

(b) Procedure for singly reduced product of [L1]I:

In a Schlenk tube, [L1]I (1 equiv.) and LiO'Bu (1 equiv.) were added followed by methanol (2
mL). The reaction mixture was stirred for 1 h, no change in colour was observed during that
time. Then the EPR measurement of this solution was carried out both at room temperature and

liquid nitrogen temperature. No signal was observed.
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EPR Detail:

The resultant solution was analysed by X-band EPR (Bruker) at room temperature. The
parameters during the data collection were following. Microwave frequency 9.43 GHz;
Microwave Power 2 MW; Modulation frequency 100 kHz; Modulation amplitude 0.35 mT.
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Figure S14. EPR spectrum obtained from [L1]I and base

8. Calculation of bond-dissociation enthalpy (BDE):

The BDE (N-H) values of amidated compound (Zn1) were estimated following the theoretical
scheme reported by Zipse et al.* The stabilities of amidyl radicals (Zn1-radical) relative to the
reference aminyl radical (-NH>) were calculated as the reaction enthalpies at 298.15 K for the
hydrogen atom transfer reaction shown below (AHxn). We could estimate the BDE of Zn1 by
adding the calculated reaction enthalpy to the experimentally determined BDE value of
ammonia (450.1 kJ mol™* = 107.6 kcal mol™).

2 ! 2
\n\CI —_— H’N\H + c
| Zn1' '
Zn1 | HN \ HN

Geometry optimizations of amidated compounds (Znl and Zn2) and their corresponding
radical forms (Zn1’ radical and Zn2’ radical) were performed at the B3LYP/6-31G(d).
Thermochemical corrections to 298.15 K with a scaling factor of 0.9806 were used to obtain
an enthalpy of the systems at the same level of theory. Components of the calculations are
summarized in Table S3. The Gaussian 16, Revision B.01 program was used for all

calculations.
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Table S3. Enthalpies and BDE data

Hogs/HF Hogs/HF
NH; -56.519520 NH;s -56.519520
NH2. -55.856231 NH2. -55.856231
Znl -2497.418608 Zn2 -2575.961881
Znl’ -2496.773001 7n2’ -2575.310970
AHmn = -11.0943768 kcal mol? AHpn = -7.768573 kcal mol™
BDE = 96.5 kcal mol™* BDE = 99.8 kcal mol*

9. Electrochemical analysis of the [L1]l and compound Zn1:

The electrochemical measurements, cyclic voltammetry (CV), of the synthesized amidated
imidazolium salt [L1]l and compound Znl1 were carried out at ambient temperature with
Metrohm auto lab potentiostat and galvanostat MAC90009 instrument, respectively. The
measurements of [L1]l and Zn1 were performed at a sweep rate of 100 mV/sec with three-
electrode configuration such as auxiliary electrode: Pt wire; working electrode: Glassy carbon;
reference electrode: Ag/Ag®. All the measurements were calibrated externally using Ferrocene
(E1s2, Fc/Fc* = 0.22 volts vs Ag/Ag").

354 2.0

154 — Amidated salt [L1]l
——Zn1 compound

1.0+

0.54

Current (A"10%)
N
b
Current {A*10°%)

-0.5

08 06 04 02 00 02 04 06 08 10 08 0.6 -04 0.2 0.0 02 04 06 08 1.0
Potential (V) vs FcfFc* Potential (V) vs FeiFc”

10. Control experiments for establishing a radical pathway:

(a) Radical scavenger experiments:

(1) An oven-dried pressure tube (25 mL) was charged with fluorene (0.5 mmol), 4-methyl
benzylalcohol (1.1 mmol), CsOH (0.25 mmol, 50 mol%), Zn1 (0.025 mmol, 5 mol%), and
radical scavengers, BHT/ Galvinoxy/ CuCl (0.5 mmol) followed by the addition of toluene (2
mL). Then, the tube was kept in an oil bath at 110 °C and heated for 24 h. After completion of
the reaction, the desired product (7b) was isolated by column chromatography over silica gel

using hexane/ethyl acetate as eluent.
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Figure S15. Portion of ESI mass spectrum of the reaction mixture of standard fluorene
alkylation in presence of BHT. M (molecular ion) corresponds to (p-tolyl)methanol radical
trapped with BHT.

(it) An oven-dried pressure tube (25 mL) was charged with benzylalcohol (0.5 mmol), CsOH
(0.25 mmol, 50 mol%), Zn1 (0.025 mmol, 5 mol%), and BHT (0.5 mmol) followed by the
addition of toluene (2 mL). Then, the tube was kept in an oil bath at 110 °C and heated for 24

h. An aliquot from the reaction mixture was analysed by ESI-MS analysis.

A op

2.5

OH
/BHT-KetyI radical-adduct

] o8 [M+H]* = 327.2435 (Obs.)
: = 327.2324 (Calc.)

| .

Figure S16. Portion of ESI mass spectrum of the reaction mixture of a stoichiometric reaction
between benzyl alcohol and BHT in presence of Zn1. M corresponds to benzyl alcohol radical
trapped with BHT.

(b) Hydrogen atom transfer experiment:
An oven-dried pressure tube (25 mL) was charged with cyclobutanol (1.1 mmol), CsOH (0.25
mmol, 50 mol%), and Zn1 (0.025 mmol, 5 mol%) followed by the addition of toluene (2 mL).
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Then, the tube was kept in an oil bath at 110 °C and heated for 12 h. After completion of the

reaction, the reaction was analysed by NMR spectroscopy.
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Figure S17. *H NMR spectrum of reaction mixture for the dehydrogenation of cyclobutanol

11. Control experiments for detecting catalytic intermediates:

(a) Alcohol dehydrogenation:

An oven-dried pressure tube (25 mL) was charged with benzyl alcohol (1.1 mmol), CsOH (0.25
mmol, 50 mol%) and Zn1 (0.025 mmol, 5 mol%) followed by the addition of toluene (2 mL).
Then, the tube was kept in an oil bath at 110 °C and heated for 12 h. After completion of the

reaction, the reaction mixture was analysed by GC-MS, using mesitylene as internal standard.

(b) Alkenylation of fluorene:

An oven-dried pressure tube (25 mL) was charged with fluorene (0.5 mmol), benzaldehyde
(0.5 mmol), LiO'Bu (0.25 mmol, 50 mol%) followed by the addition of toluene (2 mL) with or
without catalyst (Zn1). The reaction mixture was kept for heating at 110 °C for 24 h. After
completion of the reaction, the desired product (6a) were isolated by column chromatography

over silica gel using hexane as eluent.

(c) Zinc catalyzed hydrogenation of intermediate (6a) by alcohol (2a):
An oven-dried pressure tube (25 mL) was charged with Zn1 (0.025 mmol, 5 mol%), 9-
benzylidene-9H-fluorene (6a), benzyl alcohol (1.1 mmol), CsOH (0.25 mmol, 50 mol%) and
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toluene (2 mL). The reaction mixture was heated at 110 °C for 24 h. After completion of the
reaction, the desired product (79%, 7a) was isolated by column chromatography over silica gel
using hexane as eluent.

(d) Deuterium labelling experiment:

An oven-dried pressure tube (25 mL) was charged with fluorene (0.25 mmol), deuterated
benzyl alcohol (0.55 mmol), CsOH (0.12 mmol, 25 mol%) and Zn1 (0.012 mmol, 5 mol%),
followed by the addition of toluene (2 mL). Then, the tube was kept in oil bath at 110 °C and
heated for the specified time. After completion of the reaction, the desired product was isolated
by column chromatography over silica gel using hexane. The *H NMR analysis of the product
7a-d; revealed the 21-71% D incorporation in the product.

D D 71% D1 H1/D1

21% Dy H,/D

+ ©)40H Standard conditions B

2a-d, O
Ta-d,
Hy Ha

Signal o 7.24 [2H] 3.10 [2H] 4.23 [1H]
Integral Value 2.00 0.58 0.79
Calculated ratio - {(2-0.58)/2}*100 = 71% {(1-0.79)/1}*100 =

21%

775
773
726
424
a2
311
23.09

U

<
o
<+
5

1.90=

&4

70 65 60 55 50 45 40 35 30 25 20 15 1.0 05
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Figure S18. *H NMR of deuterium labelling experiment in CDCls3
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(e) Procedure for mercury dropping test:

An oven-dried pressure tube (25 mL) was charged with fluorene (0.5 mmol), 4-methyl
benzylalcohol (1.1 mmol), CsOH (0.25 mmol, 50 mol%), Zn1 (0.025 mmol, 5 mol%), and
mercury (40 mg, 2 mmol, 4 equiv. w.r.t. fluorene) followed by the addition of toluene (2 mL).
Then, the tube was kept in an oil bath at 110 °C and heated for 24 h. After completion of the
reaction, the desired product (7b) was isolated by column chromatography over silica gel using

hexane/ethyl acetate as eluent.

(f) Detection of intermediate:

An oven-dried pressure tube (25 mL) was charged with Zn1 (0.025 mmol, 5 mol%), (E)-1-
benzylidene-1H-indene (3a), benzyl alcohol (1.1 mmol), CsOH (0.25 mmol, 50 mol%) and
benzene (2 mL). The reaction mixture was heated at 70 °C for 24 h. After completion of the
reaction, the desired product (66%, 4a) was isolated by column chromatography over silica gel

using hexane as eluent.

(9) Alk(en)ylation of fluorene in presence of water:

An oven-dried pressure tube (25 mL) was charged with Zn1 (0.025 mmol, 5 mol%), fluorene
(0.5 mmol), benzyl alcohol (0.55-1.1 mmol), LiO'Bu (0.25 mmol, 50 mol%), water (0.25
mmol) and toluene (2 mL). The reaction mixture was heated at 110 °C for 24 h. After

completion of the reaction, the reaction mixture was analysed by GC-MS using mesitylene as

OO . Y
+ water (50 mol%) -~ O'O + '

internal standard.

LiO'Bu (50 mol%),

1 equiv. _ ; 110 °C, Toluene, 12 h
1.1-2.2 equiv. 6a, 64-61% 7a 17.93%

(h) Alk(en)ylation of fluorene in presence of benzophenone:

(i) An oven-dried pressure tube (25 mL) was charged with Znl1 (0.025 mmol, 5 mol%),
fluorene (0.5 mmol), benzyl alcohol (0.55 mmol), LiO'Bu (0.25 mmol, 50 mol%),
benzophenone (0.25 mmol) and toluene (2 mL). The reaction mixture was heated at 110 °C for
12 h. After completion of the reaction, the desired product (73%, 6a) was isolated by column

chromatography over silica gel using hexane as eluent.
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Scheme S3. Alkenylation of fluorene in presence of benzophenone

* ©/\OH Zn1 (5 mol%)
LiOBu (50 mol%), 0.0

110 °C, Toluene 12 h

1 equiv. 1.1 equiv. 0 5 equw
6a, 73%

(i) An oven-dried pressure tube (25 mL) was charged with Znl (0.025 mmol, 5 mol%),
fluorene (0.5 mmol), benzyl alcohol (1.1 mmol), CsOH (0.25 mmol, 50 mol%), benzophenone
(0.25 mmol) and toluene (2 mL). The reaction mixture was heated at 110 °C for 12 h. After
completion of the reaction, 6a was obtained in 81% along with 7a in 7% after column

chromatography over silica gel using hexane as eluent.

Scheme S4. Alkylation of fluorene in presence of benzophenone

CsOH (50 mol%), O Q.
OSequw 110 C Toluene, 12h

1 equiv. 2.2 equiv. 6a, 81% 7a, 7%
a, 7

12. In situ NMR monitoring of the functionalization of fluorene and indene:

(@) In situ NMR monitoring experiment for fluorene:

An oven-dried pressure tube (25 mL) was charged with fluorene (0.5 mmol), alcohol (1.1
mmol), CsOH (0.25 mmol, 50 mol%), and Znl (0.025 mmol, 5 mol%), followed by the
addition of toluene (2 mL). Then, the tube was kept in an oil bath at 110 °C and progress of the

reaction was monitored over the interval of 6 h and 12 h, using *H NMR analysis.

| 6 h
- I"‘ I _.JJ* .JL;L B

Figure S19. Stacked *H NMR spectra of crude reaction for the alkylation of fluorene at
different time interval. * alkenylated product, # alkylated product

S22



(b) In situ NMR monitoring experiment for indene:

An oven-dried pressure tube (25 mL) was charged with indene (0.5 mmol), alcohol (1.1 mmol),
CsOH (0.25 mmol, 50 mol%), and Zn1 (0.025 mmol, 5 mol%), followed by the addition of
benzene (2 mL). Then, the tube was kept in oil bath at 70 °C and the progress of the reaction

was monitored over the interval of 4-12 h, using *H NMR analysis.

- O O

o o) - 12h
i] ., .NL'V’}-‘_ i
_ 8h
) I

[ 4h
U ,Jklbtaﬂf*\[%_ s L ‘_ J

Figure S20. Stacked 'H NMR spectra of crude reaction for the alkenylation of indene at
different time interval. * alkenylated product, # double functionalized product

13. UV-visible absorption studies for kinetics analysis:

(a) Calculation of the reaction order with respect to catalyst loading [Zn1]:

Different sets of reactions were conducted by varying the catalyst loading (3-6 mol%) keeping
the other factors constant. An aliquot (5 uL) of the reaction mixture was then taken from the
Schlenk tube after certain time interval and the spectral changes were monitored at 262 nm

with appropriate dilution.

(b) Calculation of the reaction order with respect to 4-methylbenzyl alcohol

Different set of reactions were conducted by varying the alcohol amount (1.4-2.6 equiv.)
keeping the other factors constant. An aliquot (5 uL) of the reaction mixture was then taken
from the Schlenk tube after certain time interval and the spectral changes were monitored at

262 nm with appropriate dilution.
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14. Molar magnetic susceptibility calculation for compound Zn1:

CL(R-Ry)
109 (m-mg)

According to Evans method, yg = veeenEq. (1)

where, yg = Gram magnetic susceptibility
C = Balance calibration constant = 1
L = Height of sample in tube in cm
R = Reading for tube + sample
Ro = Reading for the empty tube
m = Weight of tube + sample in gram
mo = Weight of the empty tube in gram

Molar magnetic susceptibility, ym = xg * Molecular weight of sample ........ Eq. (2)

Compound Zn1l
Molecular 850.686

weight

L 1.7cm

R -6 From Eq. (1), xg=0

Ro -6

m 1.7573 g Hence, from Eq. (2) ym =0

Mo 1.7367 g

For Zn1,

15. Analytical data of isolated compounds:

(E)-1-benzylidene-1H-indene (Compound-3a):®> Following the general procedure 3(a), the

titled compound was isolated as yellow solid (86.8 mg, 0.425 mmol, 85%
O yield). *H NMR (400 MHz, CDCl3) 6 7.73 (d, J = 8.2 Hz, 1H), 7.64 (d, J

= 7.7 Hz, 2H), 7.53 (s, 1H), 7.46 (t, J = 7.66 Hz, 2H), 7.39-7.35 (m, 2H),
7.31-7.28 (m, 2H), 7.08-7.04 (m, 2H) ppm. BC{*H} NMR (101 MHz, CDCl3) § 142.2, 140.2,
137.6,137.1, 134.7,130.4, 128.9, 128.8, 128.5, 127.7, 126.2, 125.3, 121.1, 119.3 ppm.

(E)-1-(4-methylbenzylidene)-1H -indene (Compound-3b):® Following the general procedure

O ch, | 3(a), the titled compound was isolated as yellow solid (90.5 mg, 0.415

/ mmol, 83% yield). *H NMR (400 MHz, CDCl3) 6 7.72 (d, J = 7.8 Hz,

OQ 1H), 7.55 (d, J = 7.7 Hz, 2H), 7.50 (s, 1H), 7.36-7.34 (m, 1H), 7.29-

7.25 (m, 4H), 7.09-7.08 (m, 1H), 7.05-7.03 (m, 1H), 2.43 (s, 3H) ppm. *C{*H} NMR (101

MHz, CDCls) ¢ 142.1, 139.4, 138.7, 137.7, 134.3, 130.4, 129.6, 129.0, 127.5, 126.3, 125.2,
121.1,119.2, 21.5 ppm.
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(E)-1-(4-methoxybenzylidene)-1H-indene (Compound-3c):® Following the general procedure

3(a), the titled compound was isolated as yellow solid (103 mg, 0.440

f O ‘| mmol, 88% yield). 'H NMR (400 MHz, CDCl3) § 7.71 (d, J = 6.1

OQ Hz, 1H), 7.60 (d, J = 8.8 Hz, 2H), 7.47 (s, 1H), 7.35 (d, J = 7.0 Hz,

1H), 7.22-7.25 (m, 2H), 7.08 (d, J = 5.5 Hz, 1H), 7.03 (d, J = 5.7 Hz, 1H), 6.98 (d, J = 8.8 Hz,

2H), 3.87 (s, 3H) ppm. BC{*H} NMR (101 MHz, CDCls) 6 160.1, 141.9, 138.3, 137.8, 133.9,
131.9, 129.8, 128.8, 127.3, 126.0, 125.1, 121.0, 119.0, 114.4, 55.5 ppm.

-1-(4-Cchlorobenzyliaene)- -lndene ompound- . oliowing the general procedure
(E)-1-(4-chlorobenzylidene)-1H-indene (C d-3d):® Following th | d

O c | 3(a), the titled compound was isolated as yellow solid (90.7 mg, 0.380

/ mmol, 76% yield). *H NMR (400 MHz, CDCls) § 7.68 (d, J = 7.0 Hz,

OQ 1H), 7.53 (d, J = 8.6 Hz, 2H), 7.42-7.40 (m, 3H), 7.34-7.32 (m, 1H),

7.29-7.22 (m, 2H), 7.04 (d, J = 5.6 Hz, 1H), 6.97-6.96 (m, 1H) ppm. 3C{*H} NMR (101 MHz,

CDCls) 0 142.2, 140.7, 137.4, 135.5, 135.2, 134.5, 131.5, 129.1, 127.9, 127.3, 125.8, 125.5,
121.2, 119.3 ppm.

(E)-1-(4-bromobenzylidene)-1H-indene (Compound-3e):° Following the general procedure

O | 3(a), the titled compound was isolated as yellow solid (104.7 mg, 0.370

/ mmol, 74% vyield). *H NMR (400 MHz, CDCls) § 7.68 (d, J = 7.1 Hz,

OQ 1H), 7.56 (d, J = 8.6 Hz, 2H), 7.46 (d, J = 8.4 Hz, 2H), 7.40 (s, 1H),

7.33 (d, J =6.2 Hz, 1H), 7.30-7.22 (m, 2H), 7.04 (d, J = 4.2 Hz, 1H), 6.96 (d, J = 5.6 Hz, 1H)

ppm. ¥C{*H} NMR (101 MHz, CDCls) § 142.2, 140.8, 137.4, 136.0, 135.3, 132.0, 131.7,
127.9,127.3, 125.8, 125.5, 122.8, 121.2, 119.4 ppm.

(E)-4-((1H-inden-1-ylidene)methyl)benzonitrile (Compound-3f):® Following the general

on | procedure 3(a), the titled compound was isolated as yellow solid (76.8

A O mg, 0.335 mmol, 67% yield). *H NMR (400 MHz, CDCls3) 6 7.71-7.65

OQ (m, 5H), 7.42 (s, 1H), 7.32-7.22 (m, 3H), 7.06 (d, J = 5.6 Hz, 1H), 6.89

(d, J =5.6 Hz, 1H) ppm. *C{*H} NMR (101 MHz, CDCls) 6 143.0, 142.3, 141.6, 137.0, 136.7,
132.5,130.7, 128.6, 126.0, 125.8, 125.4, 121.5, 119.7, 118.9, 111.5 ppm.

(E)-1-(4-nitrobenzylidene)-1H-indene (Compound-3g):® Following the general procedure

O NO, 3(a), the titled compound was isolated as yellow solid (78.5 mg, 0.315
/ mmol, 63% yield). *H NMR (400 MHz, CDCls) 6 8.28 (d, J = 8.9 Hz,
O’ 2H), 7.72-7.67 (m, 3H), 7.45 (s, 1H), 7.33-7.23 (m, 3H), 7.09 (d, J =
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5.6 Hz, 1H), 6.90 (d, J = 5.6 Hz, 1H) ppm. 3C{*H} NMR (101 MHz, CDCls) ¢ 147.2, 143.6,
143.5, 142.4, 137.1, 137.0, 130.8, 128.7, 125.9, 125.5, 125.4, 124.0, 121.5, 119.7 ppm.

(E)-1-(4-isopropylbenzylidene)-1H-indene (Compound-3h): Following the general procedure

O 3(a), the titled compound was isolated as yellow solid (99.7 mg, 0.405
i mmol, 81% vyield). 'H NMR (400 MHz, CDCl3) § 7.71 (d, J = 8.25 Hz,
OQ 1H), 7.57 (d, J = 7.43 Hz, 2H), 7.49 (s, 1H), 7.33-7.30 (m, 3H), 7.24-

7.21 (m, 2H), 7.08-7.07 (m, 1H), 7.03-7.01 (m, 1H), 3.00-2.93 (m, 1H), 1.30 (d, J = 7.0 Hz,
6H) ppm. 3C{*H} NMR (101 MHz, CDCls) 5 149.6, 142.1, 139.5, 137.7, 134.7, 134.2, 130.5,
129.0, 127.5, 127.0, 126.3, 125.2, 121.1, 119.2, 34.1, 24.0 ppm. HRMS (ESI) m/z: [M + H]*:
Calcd. for CioHag 247.1487; Found 247.1479,

(E)-4-((1H-inden-1-ylidene)methyl)-N,N-dimethylaniline (Compound-3i):®> Following the

N,CHS general procedure 3(a), the titled compound was isolated as yellow

f O CHa | solid (101 mg, 0.410 mmol, 82% yield). *H NMR (400 MHz, CDCls)

OQ 8 7.72-7.71 (m, 1H), 7.60 (d, J = 8.8 Hz, 2H), 7.45 (s, 1H), 7.35-7.34

(m, 1H), 7.23-7.21 (m, 2H), 7.17 (d, J = 5.5 Hz, 1H), 7.01 (d, J = 5.6 Hz, 1H), 6.76 (d, J = 7.1

Hz, 2H), 3.04 (s, 6H) ppm. *C{*H} NMR (101 MHz, CDCls) § 150.6, 141.5, 138.2, 135.8,
132.4,132.1, 130.0, 126.5, 126.1, 125.0, 124.7, 120.9, 118.7, 112.2, 40.3 ppm.

(E)-1-(3-bromobenzylidene)-1H-indene (Compound-3j): Following the general procedure

Br | 3(a), the titled compound was isolated as yellow solid (97.7 mg, 0.345

O mmol, 69% yield). tH NMR (400 MHz, CDCls) 6 7.75 (s, 1H), 7.67 (d, J

O = 6.8 Hz, 1H), 7.52-7.47 (m, 2H), 7.39 (s, 1H), 7.34-7.28 (m, 3H), 7.24-
7.22 (m, 1H), 7.05 (d, J = 5.6 Hz, 1H), 6.96 (d, J = 5.6 Hz, 1H) ppm.

13C{*H} NMR (101 MHz, CDCls) ¢ 142.3, 141.4, 139.1, 137.3, 135.6, 132.9, 131.2, 130.3,

128.8,128.1,126.8, 125.8, 125.5, 122.9, 121.2, 119.4 ppm. HRMS (ESI) m/z: [M + H]": Calcd.
for C1sH12Br 283.0122; Found 283.0112.

(E)-1-(3-chlorobenzylidene)-1H-indene (Compound-3k):> Following the general procedure

3(a), the titled compound was isolated as yellow solid (81.1 mg, 0.340

Cl
O mmol, 68% vield). 'H NMR (400 MHz, CDCls) § 7.68 (d, J = 7.1 Hz, 1H),
O 7.59 (s, 1H), 7.47 (d, J = 7.2 Hz, 1H), 7.40-7.36 (m, 2H), 7.33-7.30 (m,

2H), 7.28-7.22 (m, 2H), 7.05 (d, J = 5.6 Hz, 1H), 6.97 (d, J = 5.6 Hz, 1H)
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ppm. B3C{*H} NMR (101 MHz, CDCls) § 142.3, 141.4, 138.8, 137.3, 135.6, 134.7, 130.0,
130.0, 128.4, 128.3, 128.1, 126.9, 125.8, 125.5, 121.3, 119.4 ppm.

(E)-1-(2-bromobenzylidene)-1H-indene (Compound-3l): Following the general procedure

Br. 3(a), the titled compound was isolated as yellow solid (86.3 mg, 0.305
O mmol, 61% yield). *H NMR (400 MHz, CDCls) 6 7.38 (d, J = 6.8 Hz,
O 1H), 7.27 (s, 1H), 7.21 (d, J = 6.7 Hz, 1H), 6.98 (t, J = 6.9 Hz, 1H), 6.94-

6.86 (m, 4H), 6.82 (t, J = 6.9 Hz, 1H), 6.64 (d, J = 5.6 Hz, 1H), 6.43 (d,
J = 5.6 Hz, 1H) ppm. 3C{*H} NMR (101 MHz, CDCl3)  142.3, 141.4, 139.1, 137.3, 135.6,
132.9, 131.2, 130.3, 128.8, 128.1, 126.8, 125.8, 125.5, 122.9, 121.2, 119.4 ppm. HRMS (ESI)
m/z: [M + NH4]": Calcd. for C16H11BrNH4 300.0388; Found 300.0472.

(E)-1-(2-chlorobenzylidene)-1H-indene (Compound-3m):” Following the general procedure

cl 3(a), the titled compound was isolated as yellow solid (70.4 mg, 0.295
/ O mmol, 59% yield). *H NMR (400 MHz, CDCls) § 7.78 (d, J = 6.5 Hz, 1H),
O’ 7.66 (d, J = 7.8 Hz, 2H), 7.61 (d, J = 7.7 Hz, 1H), 7.39 (t, J = 7.7 Hz, 1H),

7.35-7.20 (m, 4H), 7.03 (d, J = 5.6 Hz, 1H), 6.82 (d, J = 5.6 Hz, 1H) ppm.
13C{H} NMR (101 MHz, CDCls) § 142.6, 141.6, 137.0, 137.0, 135.2, 133.0, 132.7, 129.6,
128.1,127.7,127.5, 126.2, 125.5, 125.2, 121.2, 119.8 ppm.

(E)-1-((1H-inden-1-ylidene)methyl)naphthalene (Compound-3n):® Following the general

procedure 3(a), the titled compound was isolated as yellow solid (99.1

/i O mg, 0.390 mmol, 78% yield). *H NMR (400 MHz, CDCls) § 8.18-8.16

OQ O (m, 2H), 7.94-7.85 (m, 3H), 7.66 (d, J = 7.1 Hz, 1H), 7.60-7.54 (m,

3H), 7.39-7.29 (m, 3H), 7.02 (d, J = 5.5 Hz, 1H), 6.86 (d, J = 5.7 Hz,

1H) ppm. B¥C{*H} NMR (101 MHz, CDCls) § 142.9, 142.2, 137.0, 134.3, 134.1, 133.7, 132.3,
129.5, 128.9, 128.7, 127.9, 127.2, 126.7, 126.3, 125.6, 125.3, 124.8, 121.2, 119.6 ppm.

(E)-2-((1H-inden-1-ylidene)methyl)naphthalene (Compound-30): Following the general

procedure 3(a), the titled compound was isolated as yellow solid

f O (101.7 mg, 0.400 mmol, 80% vyield). *H NMR (400 MHz, CDCls) ¢

O 8.06 (s, 1H), 7.91-7.86 (m, 3H), 7.79-7.75 (m, 2H), 7.66 (s, 1H), 7.54-
7.51 (m, 2H), 7.36 (d, J = 8.8 Hz, 1H), 7.29-7.28 (m, 2H), 7.16 (d, J =

5.7 Hz, 1H), 7.08 (d, J = 5.6 Hz, 1H) ppm. *C{*H} NMR (101 MHz, CDCl3) ¢ 142.2, 140.4,
137.7,134.9, 134.6, 133.6, 133.2, 130.3, 128.9, 128.5, 128.4, 127.8, 127.7, 127.5, 126.8, 126.6,
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126.3, 125.4, 121.1, 119.3 ppm. HRMS (ESI) m/z: [M + H]": Calcd. for CaoH1s 255.1174;
Found 255.1169.

(E)-2-((1H-inden-1-ylidene)methyl)furan (Compound-3p):’ Following the general procedure

O ) 3(a), the titled compound was isolated as yellow solid (62.1 mg, 0.319

1 mmol, 64% yield). *H NMR (400 MHz, CDCls) 3 7.66-7.62 (m, 2H), 7.44-

O’ 7.42 (m, 1H), 7.37-7.35 (m, 1H), 7.29-7.22 (m, 2H), 7.14 (s, 1H), 7.04-

7.02 (m, 1H), 6.71 (s, 1H), 6.56 (s, 1H) ppm. *C{*H} NMR (101 MHz, CDCl3) § 153.4, 144.9,
142.2,137.5, 136.7, 133.7, 127.4, 125.0, 121.2, 119.1, 115.0, 114.3, 112.4 ppm.

(E)-2-((1H-inden-1-ylidene)methyl)pyridine  (Compound-3q):® Following the general

- procedure 3(a), the titled compound was isolated as yellow solid (67.7

/ N / mg, 0.330 mmol, 66% yield). *H NMR (400 MHz, CDCl3) 6 8.73 (d, J =
OQ 5.43 Hz, 1H), 7.72-7.65 (m, 3H), 7.51 (d, J = 7.9 Hz, 1H), 7.37 (s, 1H),
7.31- 7.17 (m, 4H), 7.03 (d, J = 5.7 Hz, 1H) ppm. B¥C{*H} NMR (101 MHz, CDCls) ¢ 155.8,
150.2, 142.9, 142.6, 137.8, 136.5, 135.9, 128.2, 127.6, 126.2, 126.0, 125.4, 122.5,121.2, 119.6

ppm.

(E)-1-((E)-3-phenylallylidene)-1H-indene (Compound-3r):’ Following the general procedure

O 3(a), the titled compound was isolated as yellow solid (88.0 mg, 0.385

/ mmol, 77% vyield). 'H NMR (400 MHz, CDCls) 6 7.53 (d, J = 7.2 Hz,

O 1H), 7.43 (d, J = 7.8 Hz, 2H), 7.39-7.32 (m, 1H), 7.27 (t, J = 7.9 Hz,

2H), 7.22-7.20 (m, 2H), 7.14-7.09 (m, 3H), 6.87-6.82 (m, 3H) ppm.

BC{'H} NMR (101 MHz, CDCls) ¢ 142.7, 140.9, 138.0, 136.9, 136.8, 132.5, 128.9, 128.7,

128.7,127.6,127.2,125.7,125.1, 124.7, 121.3, 119.5 ppm. HRMS (ESI) m/z: [M + H]*: Calcd.
for C1gH15 231.1174; Found 231.1166.

(E)-1-(3,4,5-trimethoxybenzylidene)-1H-indene (Compound-3s): Following the general

OMe procedure 3(a), the titled compound was isolated as yellow solid (92.7

O OMe| mg, 0.314 mmol, 63% yield). 'H NMR (400 MHz, CDCls) & 7.68 (d,

/ oMe | J=7.1Hz, 1H), 7.43 (s, 1H), 7.34-7.32 (m, 1H), 7.25-7.21 (m, 2H),

OQ 7.03 (s, 2H), 6.84 (s, 2H), 3.93 (s, 6H), 3.92 (s, 3H) ppm. BC{*H}

NMR (101 MHz, CDCl3) 6 153.5, 142.0, 139.7, 138.8, 137.6, 134.7, 132.6, 128.9, 127.6, 126.0,

125.3,121.2, 119.2, 107.6, 61.1, 56.3 ppm. HRMS (ESI) m/z: [M + H]*: Calcd. for C1oH1903
295.1334; Found 295.1329.
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(E)-1-benzylidene-2-methyl-1H-indene (Compound-3t): Following the general procedure
3(a), the titled compound was isolated as yellow solid (45 mg, 0.205 mmol,
41% yield). *H NMR (400 MHz, CDCls) 6 8.06 (d, J = 16.9 Hz, 1H), 7.85

(d, J = 19.0 Hz, 1H), 7.69-7.62 (m, 2H), 7.54-7.41 (m, 5H), 7.30-7.28 (d, J

= 7.6 Hz, 2H), 2.46 (s, 3H) ppm. ®*C{*H} NMR (101 MHz, CDCls) § 142.1, 139.4, 138.7,

137.7, 134.3, 130.4, 129.6, 129.0, 127.5, 126.3, 125.2, 121.1, 119.2, 21.5 ppm. GC-MS: m/z
218 (M").

(E)-1-benzylidene-4,7-dimethyl-1H-indene  (Compound-3u): Following the general
O procedure 3(a), the titled compound was isolated as yellow solid (88 mg,

O 0.379 mmol, 76% yield). *H NMR (400 MHz, CDCls) 6 7.65 (s, 1H), 7.57-
7.55 (m, 2H), 7.44 (t, J = 7.9 Hz, 2H), 7.37-7.34 (m, 1H), 7.08 (s, 1H), 7.01-

6.93 (m, 3H), 2.66 (s, 3H), 2.43 (s, 3H) ppm. BC{*H} NMR (101 MHz, CDCl3) § 143.3, 141.8,

138.0, 133.4, 133.2, 131.7, 130.7, 130.6, 129.1, 128.6, 128.4, 128.0, 126.5, 21.5, 18.1 ppm.
GC-MS: m/z 232 (M").

(E)-1-butylidene-4,7-dimethyl-1H-indene (Compound-3v): Following the general procedure
/ 3(a), the titled compound was isolated as yellow liquid (68 mg, 0.343 mmol,
Q 69% yield). 'H NMR (400 MHz, CDCls) 6 6.97-6.94 (m, 2H), 6.90-6.84 (m,
2H), 6.72 (s, 1H), 2.60-2.58 (m, 2H), 2.53 (s, 3H), 2.41 (s, 3H), 1.63-1.58 (m,
2H), 1.01 (t, J = 8.01 Hz, 3H) ppm. *C{*H} NMR (101 MHz, CDCls) ¢ 143.0, 142.1, 137.2,
132.9, 130.2, 129.3, 128.6, 128.1, 127.8, 125.2, 33.0, 23.5, 21.2, 18.1, 14.0 ppm. GC-MS: m/z
198 (M").

@;

(E)-1-hexylidene-4,7-dimethyl-1H-indene (Compound-3w): Following the general procedure

3(a), the titled compound was isolated as yellow liquid (73.7 mg, 0.326 mmaol,

f 65% yield). *H NMR (400 MHz, CDCls) ¢ 7.01-6.96 (m, 2H), 6.93-6.87 (m,

OQ 2H), 6.73 (t, J = 8.2 Hz, 1H), 2.66-2.62 (m, 2H), 2.56 (s, 3H), 2.43 (s, 3H),

1.62-1.57 (m, 2H), 1.40-1.39 (m, 4H), 1.00-0.94 (m, 3H) ppm. BC{*H} NMR (101 MHz,

CDCl3) 6 142.8, 142.1, 137.5, 135.7, 132.9, 130.2, 129.3, 128.1, 127.7, 125.1, 31.7, 31.0, 29.9,
22.7,21.2,18.1, 14.2 ppm. GC-MS: m/z 226 (M").
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(E)-1-benzylidene-3-methyl-1H-indene (Compound-3x): Following the general procedure

3(a), the titled compound was isolated as yellow solid (77 mg, 0.352 mmol,

/ O 71% yield). '"H NMR (400 MHz, CDCl3) 6 7.69 (d, J = 7.5 Hz, 1H), 7.61 (d, J

OQ = 8.3 Hz, 2H), 7.43 (t, J = 7.8 Hz, 2H), 7.36-7.29 (m, 5H), 6.81 (s, 1H), 2.28

(s, 3H) ppm. *C{*H} NMR (101 MHz, CDCls) 6 144.8, 143.1, 139.6, 138.4,

137.4, 130.2, 128.8, 128.1, 127.5, 126.0, 125.4, 122.7, 118.9, 118.8, 13.6 ppm. GC-MS: m/z
218 (M").

(E)-3-methyl-1-(4-methylbenzylidene)-1H-indene (Compound-3y): Following the general

O cH;| procedure 3(a), the titled compound was isolated as yellow liquid (86 mg,
O 0.370 mmol, 74% yield). 'H NMR (400 MHz, CDCls) 5 7.61 (d, J = 7.5
Hz, 1H), 7.45 (d, J = 8.1 Hz, 2H), 7.26-7.15 (m, 6H), 6.76 (s, 1H), 2.33 (s,
3H), 2.21 (s, 3H) ppm. *C{*H} NMR (101 MHz, CDCls) 6 144.2, 142.9, 138.7, 138.5, 138.2,
134.6,130.1, 129.5, 127.3, 126.2, 125.3, 122.7, 118.8, 118.8, 21.5, 13.5 ppm. GC-MS: m/z 232
(M).

(E)-(1-benzylidene-1H-inden-3-yl)(phenyl)methanol ~ (Compound-4a):® Following the

O general procedure 3(b), the titled compound was isolated as yellow solid (110

O mg, 0.355 mmol, 71% yield). *H NMR (400 MHz, CDCls) § 7.60 (d, J = 7.5

)| Hz, 1H),7.55 (d,J=7.0 Hz, 2H), 7.39 (m, 3H), 7.35 (t, J = 8.1 Hz, 2H), 7.28-

7.19 (m, 4H), 7.15-7.04 (m, 4H), 5.82 (s, 1H), 2.32 (br., 1H) ppm. BC{*H} NMR (101 MHz,

CDCIs) 0 149.6, 141.7, 140.1, 138.8, 138.7, 137.0, 130.3, 128.9, 128.8, 128.6, 128.5, 128.3,
127.4,127.2, 125.5, 122.2, 120.3, 119.2, 72.4 ppm.

(E)-(1-(4-methylbenzylidene)-1H-inden-3-yl)(p-tolyl)methanol (Compound-4b):” Following

Vs

O chy] the general procedure 3(b), the titled compound was isolated as yellow

O solid (113.3 mg, 0.335 mmol, 67% yield). *H NMR (500 MHz, CDCls) 6

7.79-7.76 (m, 1H), 7.67-7.64 (m, 2H), 7.55 (d, J = 5.3 Hz, 1H), 7.46 (t, J

" () %] = 6.1 Hz, 2H), 7.35-7.34 (m, 2H), 7.30-7.22 (m, 6H), 5.94 (s, 1H), 2.51

(d, 3 =6.1 Hz, 3H), 2.43 (d, J = 5.8 Hz, 3H) ppm. ¥C{*H} NMR (126 MHz, CDCls) ¢ 149.3,

140.1, 138.8, 138.5, 138.0, 137.7, 134.2, 130.3, 129.5, 129.3, 128.3, 127.1, 127.1, 125.2, 121.9,
120.3, 119.0, 72.1, 21.4, 21.2 ppm.
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(E)-(1-(4-methoxybenzylidene)-1H-inden-3-yl)(4-methoxyphenyl)methanol ~ (Compound-

O oo, 4¢).” Following the general procedure 3(b), the titled compound was
f isolated as yellow solid (135.2 mg, 0.365 mmol, 73% yield). *H NMR
O’ (400 MHz, CDCl3) ¢ 7.68 (d, J = 7.5 Hz, 1H), 7.62 (d, J = 8.8 Hz, 2H),
e O o) 7.43-7.39 (m, 3H), 7.21-7.12 (m, 3H), 7.09-7.07 (m, 1H), 6.97 (d, J = 8.8
Hz, 2H), 6.87 (d, J = 8.7 Hz, 2H), 5.89 (s, 1H), 3.85 (s, 3H), 3.78 (s, 3H) ppm. 3C{*H} NMR
(101 MHz, CDCl3) ¢ 160.0, 159.5, 149.1, 139.9, 139.0, 136.9, 134.0, 131.9, 129.7, 128.6,
128.3,126.9, 125.3, 121.7, 120.2, 119.0, 114.4, 114.1, 72.0, 55.5, 55.4 ppm.

(E)-(1-(2-bromobenzylidene)-1H-inden-3-yl)(bromophenyl)methanol (Compound-4d):
( Br ) Following the general procedure 3(b), the titled compound was isolated as
7 O yellow solid (131.0 mg, 0.280 mmol, 56% vyield). *H NMR (400 MHz,
OQ Br. CDCls) 6 7.62 (d, J = 7.7 Hz, 1H), 7.52-7.44 (m, 4H), 7.32 (d, J = 7.8 Hz,
- O 1H), 7.21 (t, J = 7.5 Hz, 1H), 7.11-6.98 (m, 6H), 6.74 (s, 1H), 6.16 (s, 1H),

) 2,62 (br., 1H) ppm. BC{*H} NMR (101 MHz, CDCls) § 149.0, 140.5,
140.3,140.2,137.9, 136.9, 133.1, 133.0, 132.6, 129.9, 129.6, 129.2, 128.0, 127.9, 127.5, 127.5,
125.8, 125.2, 123.7, 122.6, 120.2, 71.0 ppm. HRMS (ESI) m/z: [M + Na]*: Calcd. for

C23H16Br.ONa 490.9447; Found 490.9439.

(E)-(1-(4-chlorobenzylidene)-1H-inden-3-yl)(4-chlorophenyl)methanol ~ (Compound-4e):®
7 O “| Following the general procedure 3(b), the titled compound was isolated as
OQ yellow solid (125.1 mg, 0.330 mmol, 66% yield). *H NMR (400 MHz,
"o O ¢) CDClz)7.66 (d, J=7.2 Hz, 1H), 7.56 (d, J = 6.6 Hz, 2H), 7.47-7.44 (m, 4H),
7.37 (s, 1H), 7.34-7.32 (m, 2H), 7.23-7.16 (m, 2H), 7.10 (m, 1H), 6.98 (s, 1H), 5.83 (s, 1H),
2.51 (br., 1H) ppm. BC{*H} NMR (101 MHz, CDCls) ¢ 149.6, 140.6, 139.8, 139.2, 138.5,
135.8, 132.0, 131.8, 131.6, 128.8, 127.7, 127.4, 125.9, 122.9, 122.2, 122.0, 120.5, 119.4, 71.6

ppm.

(E)-thiophen-2-yl(1-(thiophen-2-ylmethylene)-1H-inden-3-yl)methanol ~ (Compound-4f):
\ | Following the general procedure 3(b), the titled compound was isolated as
OQ yellow solid (109.6 mg, 0.340 mmol, 68% vyield). 'H NMR (400 MHz,
s CDCl3) ¢ 7.61-7.59 (m, 1H), 7.56 (s, 1H), 7.50 (s, 1H), 7.42 (s, 1H), 7.23-

7.18 (m, 3H), 7.08 (s, 1H), 6.66 (d, J = 3.4 Hz, 1H), 6.50-6.49 (m, 1H), 6.34-

6.31 (m, 2H), 5.98 (s, 1H), 2.87 (br., 1H) ppm. *C{*H} NMR (101 MHz, CDCls) ¢ 154.3,
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153.2, 145.6, 144.9, 142.6, 139.9, 138.3, 135.0, 127.1, 125.2, 123.9, 120.2, 119.0, 115.2, 114.4,
112.4, 110.5, 107.9, 65.8 ppm. HRMS (ESI) m/z: [M + H]*: Calcd. for C10H150S; 323.0564;
Found 323.0558.

(E)-furan-2-yl(1-(furan-2-ylmethylene)-1H-inden-3-yl)methanol (Compound-4g):’

P\ | Following the general procedure 3(b), the titled compound was isolated as

OQ yellow solid (101.6 mg, 0.350 mmol, 70% vyield). *H NMR (500 MHz,

o CDCls) 6 7.62-7.60 (m, 1H), 7.57 (d, J = 2.1 Hz, 1H), 7.48 (s, 1H), 7.42 (d,

J=0.9 Hz, 1H), 7.23-7.17 (m, 3H), 7.10 (s, 1H), 6.67 (d, J = 3.5 Hz, 1H),

6.51-6.50 (m, 1H), 6.35-6.31 (m, 2H), 5.99 (s, 1H), 2.60 (s, 1H) ppm. ¥C{*H} NMR (126

MHz, CDCl3) ¢ 154.5, 153.3, 145.8, 144.9, 142.6, 140.0, 138.4, 135.2, 127.3, 125.2, 123.9,
120.3,119.1, 115.2, 114.5, 112.4, 110.5, 107.9, 65.9 ppm.

(E)-(1-benzylidene-4,7-dimethyl-1H-inden-3-yl)(phenyl)methanol (Compound-4h):
Following the general procedure 3(b), the titled compound was isolated as

/ yellow solid (121.8 mg, 0.360 mmol, 72% vyield). *H NMR (400 MHz,
OQ CDCl3) ¢ 7.49 (s, 1H), 7.39 (d, J = 8.4 Hz, 2H), 7.28-7.24 (m, 3H), 7.19-
Ho O 7.17 (m, 4H), 7.10 (s, 1H), 6.93 (s, 1H), 6.80-6.72 (m, 2H), 6.02 (s, 1H),
2.52 (s, 3H), 2.13 (s, 3H), 2.07 (s, 1H) ppm. *C{*H} NMR (126 MHz, CDCl3) § 149.5, 142.1,
141.1,139.6,137.9, 135.3, 132.8, 131.0, 130.6, 130.5, 129.6, 129.1, 128.8, 128.7, 128.2, 128.0,
127.7,125.3, 72.6, 22.0, 20.6 ppm.

9-benzylidene-9H-fluorene (Compound-6a):° Following the general procedure 3(c), the titled
compound was isolated as yellow solid (99.1 mg, 0.390 mmol, 78% vyield).

, O 'H NMR (500 MHz, CDCl3) 6 7.78 (d, J = 7.0 Hz, 1H), 7.74 (d, J = 7.4 Hz,
O'O 2H), 7.59-7.52 (m, 5H), 7.46-7.40 (m, 3H), 7.35 (t, J = 8.1 Hz, 2H), 7.11 (t,
J=7.1Hz, 1H) ppm. ¥C{*H} NMR (126 MHz, CDCls) § 141.5, 139.4, 139.4,
137.2,136.4,135.4,133.9, 130.7, 128.9, 128.5, 127.2, 126.9, 125.7, 124.4, 120.4, 119.9, 119.7

ppm.

9-(4-methylbenzylidene)-9H-fluorene (Compound-6b):*® Following the general procedure

ch,| 3(C), the titled compound was isolated as yellow solid (101.9 mg, 0.380
O mmol, 76% yield). *tH NMR (500 MHz, CDCls) 6 7.81 (d, J = 7.8 Hz,
QO 1H), 7.74 (d, J = 6.9 Hz, 2H), 7.69 (d, J = 7.6 Hz, 2H), 7.52 (d, J = 9.9
Hz, 2H), 7.41-7.32 (m, 3H), 7.29 (d, J = 7.6, 2H), 7.10 (t, J = 7.7 Hz, 1H),
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2.47 (s, 3H) ppm. 3C{*H} NMR (126 MHz, CDCl3) 6 141.3, 139.8, 139.2, 138.1, 136.8, 136.2,
134.0, 129.4, 129.4, 128.5, 128.2, 127.7, 127.1, 126.7, 124.5, 120.3, 119.8, 119.7, 21.6 ppm.

9-(4-methoxybenzylidene)-9H-fluorene (Compound-6¢):1° Following the general procedure
OMe

3(c), the titled compound was isolated as yellow solid (115.1 mg, 0.405
| mmol, 81% yield). 'H NMR (400 MHz, CDCl3) 6 7.71-7.63 (m, 4H), 7.54
0.0 (s, 1H), 7.45 (d, J = 8.3 Hz, 2H), 7.31-7.22 (m, 3H), 7.08-7.02 (m, 1H), 6.88
(d, J = 6.8 Hz, 2H), 3.74 (s, 3H) ppm. *C{*H} NMR (101 MHz, CDCls) § 159.5, 141.1, 139.7,
138.9,136.7, 135.4,130.9, 129.0, 128.4, 127.9, 127.5, 126.9, 126.6, 124.2, 120.2, 119.8, 119.6,
113.9, 55.1 ppm.

9-(3-bromobenzylidene)-9H-fluorene (Compound-6d):'! Following the general procedure
e ) 3(c), the titled compound was isolated as yellow solid (109.9 mg, 0.329
O mmol, 66% yield). *H NMR (400 MHz, CDCls) 6 7.80-7.75 (m, 3H), 7.63-

7.59 (m, 3H), 7.51-7.50 (m, 1H), 7.48-7.37 (m, 5H), 7.16 (t, J = 7.6 Hz, 1H)
O O ppm. BC{*H} NMR (101 MHz, CDCl3) 6 141.5, 139.4, 139.2, 138.8, 137.5,

136.2,134.5,129.8,129.2,128.9, 128.6, 128.1, 127.5, 127.2, 126.9, 125.3, 124.4, 120.4, 119.9,
119.7 ppm.

9-(4-chlorobenzylidene)-9H-fluorene (Compound-6e):1° Following the general procedure
(

cl)  3(c), the titled compound was isolated as yellow solid (106.8 mg, 0.370

O mmol, 74% vyield). *H NMR (500 MHz, CDCls) ¢ 7.77 (d, J = 7.9 Hz,

| 1H), 7.73 (d, J = 7.9 Hz, 2H), 7.59-7.56 (m, 2H), 7.53 (d, J = 8.7 Hz,
O'O 2H), 7.46-7.40 (m, 3H), 7.35 (t, J = 8.1 Hz, 2H), 7.11 (t, J = 7.1 Hz, 1H)

- < ppm. BC{*H} NMR (126 MHz, CDCls) 6 141.5, 139.4, 139.4, 137.2,
136.4, 135.4, 133.9, 130.7, 128.9, 128.5, 127.2, 126.9, 125.7, 124.4, 120.4, 119.9, 119.7 ppm.

9-(2-bromobenzylidene)-9H-fluorene (Compound-6f): Following the general procedure 3(c),

the titled compound was isolated as yellow solid (98.3 mg, 0.295 mmol, 59%
I O yield). 'H NMR (400 MHz, CDCls) § 7.93 (d, J = 7.6 Hz, 1H), 7.82-7.80 (m,
O' 3H), 7.75 (d, J = 7.7 Hz, 1H), 7.67 (s, 1H), 7.51-7.39 (m, 5H), 7.33 (t, J = 7.9

Hz, 1H), 7.15 (t, J = 7.9 Hz, 1H) ppm. 3C{*H} NMR (101 MHz, CDCls) §
141.4,139.4,139.1, 137.3, 137.2, 136.4, 132.9, 131.5, 129.7, 128.8, 128.6, 127.2, 127.2, 126.8,
126.0,124.4,124.1,120.7, 119.9, 119.7 ppm. HRMS (ESI) m/z: [M + H]": Calcd. for C2oH14Br
335.0261; Found 335.0257.
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2-((9H-fluoren-9-ylidene)methyl)thiophene  (Compound-6g):*° Following the general

S\\ procedure 3(c), the titled compound was isolated as yellow solid (92.4 mg,

0.355 mmol, 71% yield). 'H NMR (400 MHz, CDCls) § 8.77 (d, J = 7.7 Hz,

O O 1H), 7.74-7.67 (m, 4H), 7.40-7.22 (m, 5H), 6.75 (s, 1H), 6.56 (s, 1H) ppm.

13C{*H} NMR (101 MHz, CDCls) § 152.3, 143.9, 141.1, 140.4, 139.0, 136.2, 132.8, 128.6,
128.0,127.2, 126.9, 125.8, 119.9, 119.7, 119.7, 115.7, 112.8, 112.5 ppm.

9-(naphthalen-2-ylmethylene)-9H-fluorene  (Compound-6h):*> Following the general

OO procedure 3(c), the titled compound was isolated as yellow solid (105.0 mg,

' 0.345 mmol, 69% yield). *H NMR (400 MHz, CDCls) 6 8.07-8.06 (m, 2H),

O'O 7.83-7.75 (m, 3H), 7.55 (d, J = 7.1 Hz, 1H), 7.50-7.44 (m, 3H), 7.28-7.18

(m, 3H), 7.16 (s, 1H), 6.92 (d, J = 5.5 Hz, 1H), 6.75 (d, J = 5.7 Hz, 1H) ppm. B*C{*H} NMR

(101 MHz, CDCl3) ¢ 142.9, 142.2, 137.0, 134.3, 134.1, 133.7, 132.3, 129.5, 128.9, 128.7,
127.9, 127.2, 126.6, 126.3, 125.6, 125.3, 124.8, 121.2, 119.6 ppm.

2,7-dichloro-9-(4-methylbenzylidene)-9H-fluorene (Compound-6i): Following the general
procedure 3(c), the titled compound was isolated as yellow solid (123.0 mg,
0.365 mmol, 73% yield). *H NMR (500 MHz, CDCl3) 6 7.54 (d, J = 2.0 Hz,
1H), 7.52 (d, J= 1.8 Hz, 1H), 7.48 (s, 1H), 7.39 (s, 1H), 7.37 (s, 1H), 7.31 (d,
J=7.8Hz, 2H), 7.18-7.16 (m, 2H), 7.15 (s, 1H), 7.13-7.11 (m, 1H), 2.33 (s, 3H) ppm. L*C{*H}
NMR (126 MHz, CDCls) 0 141.3,139.1, 138.7, 138.0, 136.5, 134.1, 133.2, 132.8, 132.6, 130.2,
129.5,129.4, 128.6, 128.2, 124.5, 120.7, 120.6, 120.6, 21.6 ppm. HRMS (ESI) m/z: [M + H]™:
Calcd. for C21H15Cl2 337.0551; Found 337.0547.

2,7-dibromo-9-(4-methylbenzylidene)-9H-fluorene (Compound-6j):** Following the general
procedure 3(c), the titled compound was isolated as white solid (159.8 mg,
0.375 mmol, 75% yield). 'H NMR (400 MHz, CDCl3) § 7.64 (d, J = 6.0 Hz,
2H), 7.40 (s, 1H), 7.27-7.21 (m, 6H), 7.12-7.09 (d, J = 7.9 Hz, 2H), 2.29 (s,
3H) ppm. BC{*H} NMR (101 MHz, CDCls3) § 141.3, 139.1, 139.0, 138.1, 136.8, 133.8, 132.7,
131.3,130.9, 130.3, 129.5, 129.4, 127.3, 123.5, 121.2, 121.0, 120.9, 120.8, 21.6 ppm.

2-bromo-7-iodo-9-(4-methylbenzylidene)-9H-fluorene  (Compound-6k): Following the

Mel general procedure 3(c), the titled compound was isolated as yellow solid
l (167.9 mg, 0.355 mmol, 71% yield). *H NMR (500 MHz, CDCls) ¢ 7.84

Br . |
O O (s, 1H), 7.63 (s, 1H), 7.46- 7.39 (m, 2H), 7.22-7.20 (m, 3H), 7.14-7.09 (m,
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4H), 2.28 (s,3H) ppm. 2C{*H} NMR (126 MHz, CDCl3) § 141.3, 141.0, 139.4, 139.0, 138.2,
137.7,137.3,137.1, 136.7, 133.5, 133.0, 132.6, 131.3, 130.8, 130.2, 130.1, 129.4, 127.1, 123 4,
121.3, 121.1, 120.9, 120.8, 92.5, 92.2, 21.6 ppm. HRMS (ESI) m/z: [M + H]*: Calcd. for
Ca1H1sBrl 474.9384; Found 474.9379.

9-butylidene-9H-fluorene (Compound-6l): Following the general procedure 3(c), the titled
compound was isolated as white solid (75 mg, 0.341 mmol, 68% yield). H

. NMR (400 MHz, CDCls) ¢ 7.93 (d, J = 7.9 Hz, 1H), 7.83-7.72 (m, 3H), 7.43-
0.0 7.33 (m, 4H), 6.80 (t, J = 7.4 Hz, 1H), 2.87 (q, J = 8.6 Hz, 2H), 1.78 (9, J = 8.5
Hz, 2H), 1.15 (t, J = 7.6 Hz, 3H) ppm. *C{*H} NMR (101 MHz, CDCls) § 140.9, 139.5, 138.7,

137.7, 135.6, 131.2, 127.7, 127.4, 127.0, 126.9, 125.1, 119.9, 119.8, 119.6, 31.5, 23.0, 14.2
ppm. GC-MS: m/z 220 (M").

9-hexylidene-9H-fluorene (Compound-6m): Following the general procedure 3(c), the titled
compound was isolated as white liquid (79 mg, 0.318 mmol, 64% yield). *H

| NMR (400 MHz, CDCls) § 7.97-7.75 (m, 4H), 7.44-7.36 (m, 4H), 6.83 (t, J =
O‘O 7.5 Hz, 1H), 2.94-2.88 (m, 2H), 1.82-1.76 (m, 2H), 1.55-1.47 (m, 4H), 1.05 (t, J
= 6.8 Hz, 3H) ppm. B¥C{*H} NMR (101 MHz, CDCls) 5 140.9, 139.5, 138.6, 137.7, 135.4,

131.4,127.7, 127.4, 126.9, 126.9, 125.1, 119.9, 119.7, 119.5, 31.9, 29.5, 29.4, 22.7, 14.2 ppm.
GC-MS: m/z 248 (M").

9-benzyl-9H-fluorene (Compound-7a):*? Following the general procedure 3(d), the titled
compound was isolated as white solid (106.3 mg, 0.415 mmol, 83% vyield).
O 'H NMR (400 MHz, CDCls) 6 7.76 (d, J = 7.6 Hz, 2H), 7.39-7.29 (m, 5H),
0.0 7.28-7.18 (m, 7H), 4.25 (t, J = 7.6 Hz, 1H), 3.13 (d, J = 7.6 Hz, 2H) ppm.
13C{*H} NMR (101 MHz, CDCls) ¢ 146.9, 140.9, 139.9, 129.7, 128.4,

127.2, 126.8, 126.5, 125.0, 120.0, 48.8, 40.2 ppm.

9-(4-methyllbenzyl)-9H-fluorene (Compound-7b):*3 Following the general procedure 3(d), the

titled compound was isolated as white solid (109.5 mg, 0.405 mmol, 81%

yield). 'H NMR (400 MHz, CDCls) 6 7.62 (d, J = 7.7 Hz, 2H), 7.23 (t, =
Q'O 7.5 Hz, 2H), 7.13-7.06 (m, 4H), 7.01 (s, 4H), 4.07 (t, J = 7.6 Hz, 1H), 2.96
(d, J = 7.6 Hz, 2H), 2.25 (s, 3H) ppm. BC{*H} NMR (101 MHz, CDCls)
0147.0, 140.9, 136.8, 135.9, 129.5, 129.0, 127.1, 126.7, 125.0, 119.9, 48.9, 39.8, 21.2 ppm.
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9-(4-methoxybenzyl)-9H-fluorene (Compound-7¢):** Following the general procedure 3(d),

O 0 the titled compound was isolated as white solid (120.2 mg, 0.420 mmol,

84% yield). 'H NMR (400 MHz, CDCl3) § 7.87 (d, J = 7.7 Hz, 2H), 7.49

Q'O (t, J = 7.4 Hz, 2H), 7.40-7.32 (m, 4H), 7.25 (d, J = 6.2 Hz, 2H), 6.98 (d, J

=8.4 Hz, 2H), 4.31 (t, J = 7.7 Hz, 1H), 3.91 (s, 3H), 3.19 (d, J = 7.7 Hz,

2H) ppm. *C{*H} NMR (101 MHz, CDCls)  158.1, 146.9, 140.9, 131.8, 130.5, 127.1, 126.6,
124.9, 119.8, 113.7, 55.2, 48.9, 39.1 ppm.

9-(4-fluorobenzyl)-9H-fluorene (Compound-7d):13 Following the general procedure 3(d), the

F | titled compound was isolated as white solid (94.6 mg, 0.345 mmol, 69%

O yield). 'H NMR (400 MHz, CDCls) 6 7.58 (d, J = 7.5 Hz, 2H), 7.20 (t, J =

O'O 7.5 Hz, 2H), 7.11-7.03 (m, 4H), 6.95 (t, J = 6.2 Hz, 2H), 6.81 (t, J = 8.09,

2H), 4.02 (t, J = 7.5 Hz, 1H), 2.94 (d, J = 7.5 Hz, 2H) ppm. *C{*H} NMR

(101 MHz, CDCls) ¢ 162.9, 160.5, 146.6, 141.0, 135.3, 135.3, 131.0, 130.9, 127.3, 126.8,
124.9, 120.0, 115.2, 115.0, 48.8, 39.2 ppm. °F NMR (471 MHz, CDCls) 6 -116.79 ppm.

9-(4-bromobenzyl)-9H-fluorene (Compound-7e):** Following the general procedure 3(d), the

Br| titled compound was isolated as white solid (119.0 mg, 0.355 mmol, 71%
O yield). 'H NMR (400 MHz, CDCl3) 6 7.73 (d, J = 10.8 Hz, 2H), 7.40-7.34
O'O (m, 4H), 7.24-7.20 (m, 4H), 7.04 (d, J = 10.6 Hz, 2H), 4.20 (t, J = 7.8 Hz,
1H), 3.10 (d, J = 7.8 Hz, 2H) ppm. ¥C{*H} NMR (101 MHz, CDCl3) ¢

146.3, 140.9, 138.5, 131.3, 127.3, 126.7, 124.7, 120.2, 48.4, 39.3 ppm.

9-(4-(trifluoromethyl)benzyl)-9H-fluorene  (Compound-7f):**  Following the general

cr,| procedure 3(d), the titled compound was isolated as white solid (108.6 mg,
O 0.355 mmol, 67% yield). *H NMR (400 MHz, CDCls) 6 7.63 (d, J = 7.7
0.0 Hz, 2H), 7.42 (d, J = 7.9 Hz, 2H), 7.28-7.24 (m, 1H), 7.18-7.08 (m, 7H),

4.14 (t,J=7.4 Hz, 1H), 3.09 (d, J = 7.6 Hz, 2H) ppm. BC{*H} NMR (101
MHz, CDCls) ¢ 146.3, 143.8, 141.0, 129.9, 127.5, 127.4, 126.9, 126.9, 125.3, 125.3, 125.2,
125.2,124.9, 124.8, 120.1, 120.0, 48.5, 39.8 ppm. °F NMR (471 MHz, CDCl3) 6 -63.25 ppm.
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9-(4-isopropylbenzyl)-9H-fluorene (Compound-7g):1* Following the general procedure 3(d),

the titled compound was isolated as white solid (116.3 mg, 0.390 mmol,

O 78% yield). 'H NMR (400 MHz, CDCls) 6 7.81 (d, J = 7.5 Hz, 2H), 7.42

(t, = 7.4 Hz, 2H), 7.31-7.24 (m, 8H), 4.28 (t, J = 7.7 Hz, 1H), 3.14 (d, J

0.0 = 7.7 Hz, 2H), 3.05-2.98 (m, 1H), 1.37 (d, J = 7.0 Hz, 6H) ppm. 3C{*H}

NMR (101 MHz, CDCl3) ¢ 147.1, 147.0, 140.9, 137.3, 129.5, 127.2,
126.7, 126.5, 125.0, 119.9, 48.9, 39.8, 33.9, 24.1 ppm.

9-(3-chlorobenzyl)-9H-fluorene (Compound-7h):2 Following the general procedure 3(d), the

titled compound was isolated as white solid (95.9 mg, 0.330 mmol, 66%

Cll yield). '"H NMR (400 MHz, CDCls) § 7.75 (d, J = 7.9 Hz, 2H), 7.37 (t, J =

0.0 7.9 Hz, 2H), 7.26-7.19 (m, 7H), 7.09-7.07 (m, 1H), 4.22 (t, J = 7.7 Hz, 1H),

3.10 (d, J = 7.5 Hz, 2H) ppm. ®C{*H} NMR (101 MHz, CDCl3) ¢ 146.5,
141.9,141.0, 134.1, 129.7, 129.6, 127.9, 127.4, 126.9, 126.7, 124.9, 120.0, 48.5, 39.8 ppm.

9-(3-bromobenzyl)-9H-fluorene (Compound-7i):2 Following the general procedure 3(d), the

titled compound was isolated as white solid (113.9 mg, 0.340 mmol, 68%

Bl yield). *H NMR (400 MHz, CDCl3) 6 7.64 (d, J = 7.7 Hz, 2H), 7.29-7.24

0.0 (m, 3H), 7.16-7.12 (m, 3H), 7.09-6.99 (m, 4H), 4.10 (t, J = 7.6 Hz, 1H),

2.98 (d, J = 8.2 Hz, 2H) ppm. ¥C{*H} NMR (101 MHz, CDCls) ¢ 146.4,

142.2, 140.9, 132.6, 129.9, 129.6, 128.3, 127.4, 126.9, 124.9, 122.4, 120.1, 48.5, 39.8 ppm.
HRMS (ESI) m/z: [M + H]*: Calcd. for C21H1sBrl 474.9384; Found 474.9370.

9-(2-bromoobenzyl)-9H-fluorene (Compound-7j): Following the general procedure 3(d), the
( 1 titled compound was isolated as white solid (102.2 mg, 0.305 mmol,
O 61% yield). 'H NMR (400 MHz, CDCl3) 6 7.77 (d, J = 7.9 Hz, 2H), 7.38

. Br (t, J=7.9 Hz, 2H), 7.28-7.21 (m, 7H), 7.10 (s, 1H), 4.24 (t, J = 7.7 Hz,
O D 1H), 3.12 (d, J = 7.5 Hz, 2H) ppm. BC{*H} NMR (101 MHz, CDCls) ¢
h < 1465, 142.0, 141.0, 134.1, 129.7, 129.6, 127.9, 127.4, 127.0, 126.7,
125.0, 120.0, 48.5, 39.8 ppm. HRMS (ESI) m/z: [M + H]": Calcd. for CHisBr 337.0417;

Found 337.0401.
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2-((9H-fluoren-9-yl)methyl)pyridine (Compound-7k):? Following the general procedure 3(d),
=z

] the titled compound was isolated as white solid (92.6 mg, 0.360 mmol,

N 72% vyield). '"H NMR (400 MHz, CDCl3) 6 8.55 (s, 1H), 7.60 (d, J = 7.8
D.O Hz, 2H), 7.41 (t, J = 7.8 Hz, 1H), 7.20 (t, J = 7.7 Hz, 2H), 7.06 (t, J = 7.3
Hz, 3H), 6.94 (d, J = 7.7 Hz, 2H), 6.84 (d, J = 10.3 Hz, 1H), 4.51 (t, J =
7.8 Hz, 1H), 3.08 (d, J = 7.7 Hz, 2H) ppm. ¥C{*H} NMR (101 MHz, CDCls) 6 159.8, 149.5,
147.1, 140.7, 136.2, 127.1, 126.8, 124.7, 124.4, 121.7, 119.9, 47.2, 42.5 ppm.

5-((9H-fluoren-9-yl)methyl)benzo[d][1,3]dioxole (Compound-71):® Following the general

‘ O> procedure 3(d), the titled compound was isolated as white solid (114.1

O | mg, 0.380 mmol, 76% yield). *H NMR (400 MHz, CDCl3) 6 7.76 (d, J =

O'O 7.6 Hz, 2H), 7.39 (t, J = 7.2 Hz, 2H), 7.30-7.24 (m, 4H), 6.77 (d, J = 6.7

Hz, 2H), 6.65 (d, J = 7.9 Hz, 1H), 5.93 (s, 2H), 4.18 (t, J = 7.5 Hz, 1H),

3.05 (d, J = 7.6 Hz, 2H) ppm. B*C{*H} NMR (101 MHz, CDCls) § 147.5, 146.7, 146.0, 140.9,
133.5, 127.2, 126.7, 124.9, 122.6, 119.8, 109.7, 108.0, 100.9, 49.1, 39.6 ppm.

9-(naphthalen-1-ylmethyl)-9H-fluorene (Compound-7m):? Following the general procedure
3(d), the titled compound was isolated as white solid (121.0 mg, 0.395 mmol,

O 79% yield). *H NMR (400 MHz, CDCls) § 8.37-24 (d, J = 8.3 Hz, 1H), 8.0
(d, J=7.9 Hz, 1H), 7.90 (d, J = 8.3 Hz, 1H), 7.83 (d, J = 7.7 Hz, 2H), 7.65-
D.O 7.57 (m, 2H), 7.50 (t, J = 7.6 Hz, 1H), 7.41 (t, J = 7.5 Hz, 2H), 7.32 (d, J =
———/ 7.0Hz, 1H), 7.23 (d, J = 7.4 Hz, 2H), 7.14 (d, J = 7.6 Hz, 2H), 4.31 (t, J =
7.9 Hz, 1H), 3.37 (d, J = 7.9 Hz, 2H) ppm. BC{*H} NMR (101 MHz, CDCls) ¢ 147.1, 140.8,
136.1,134.1,132.1,129.2,128.3, 127.6, 127.3,126.7, 126.2, 125.8, 125.4, 125.2, 123.8, 119.9,

47.7, 38.1 ppm.

9-(3-phenylpropyl)-9H-fluorene (Compound-7n):1* Following the general procedure 3(d), the
O titled compound was isolated as white solid (100.9 mg, 0. 355mmol, 71%

yield). *"H NMR (500 MHz, CDCls) 6 7.88 (d, J = 7.6 Hz, 2H), 7.61 (d, J =
7.5Hz, 2H), 7.51-7.48 (m, 2H), 7.45-7.42 (m, 2H), 7.39-7.37 (m, 2H), 7.31-
0.0 7.30 (m, 1H), 7.23 (d, J = 4.1 Hz, 2H), 4.13-4.10 (m, 1H), 2.70 (t, J = 7.7
Hz, 2H), 2.21-2.17 (m, 2H), 1.67-1.63 (m, 2H) ppm. B¥C{*H} NMR (126
MHz, CDCls) 0 147.4,142.3,141.3,128.5, 128.3, 127.0, 126.9, 125.8, 124.4, 119.9, 47.4, 36.2,
32.6, 27.3 ppm.
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9-(1-phenylethyl)-9H-fluorene (Compound-70):2 Following the general procedure 3(d), the

O titled compound was isolated as white solid (101.3 mg, 0.375 mmol, 75%

HsC yield)."H NMR (500 MHz, CDCls) 6 7.72-7.68 (m, 7.4 Hz, 2H), 7.47 (d, J

0.0 = 7.8 Hz, 1H), 7.37-7.24 (m, 8H), 7.10 (t, J = 7.5 Hz, 1H), 6.82 (d, J = 7.6

Hz, 1H), 4.29 (d, J = 4.7 Hz, 1H), 3.67- 3.63 (m, 1H), 0.93 (d, J = 7.2 Hz,

3H) ppm. BC{"H} NMR (126 MHz, CDCl3) ¢ 146.7, 144.8, 142.0, 141.5, 128.3, 128.2, 127.2,
127.2,126.9, 126.4, 126.4, 125.8, 124.4, 119.8, 119.8, 54.4, 42.1, 14.2 ppm.

9-(1-(p-tolyl)ethyl)-9H-fluorene (Compound-7p):2 Following the general procedure 3(d), the

CHs ) titled compound was isolated as white solid (110.9 mg, 0.390 mmol,

H3C O 78% yield). '"H NMR (400 MHz, CDCl3) 6 7.61 (t, J = 8.2 Hz, 2H),

7.39 (d, J = 7.5 Hz, 1H), 7.26 (t, J = 7.2 Hz, 1H), 7.20 (t, J = 7.3 Hz,

O O 2H), 7.11 (d, J = 7.5 Hz, 2H), 6.99-7.06 (m, 3H), 6.75 (d, J = 7.4 Hz,

1H), 4.18 (s, 1H), 3.58-3.51 (m, 1H), 2.27 (s, 3H), 0.78 (d, J = 11.5 Hz, 3H) ppm. BC{'H}

NMR (101 MHz, CDCls) 0 146.8, 144.8, 141.9, 141.7,141.5, 135.8, 129.0, 128.0, 127.1, 127.1,
126.9, 126.4, 125.8, 124.4, 119.8, 119.7, 54.4, 41.6, 21.2, 14.0 ppm.

9-butyl-9H-fluorene (Compound-7q): Following the general procedure 3(d), the titled
compound was isolated as white solid (81.1 mg, 0.365 mmol, 73% yield). ‘H
NMR (400 MHz, CDCls) 6 7.86 (d, J = 4.4 Hz, 2H), 7.62 (d, J = 5.5 Hz, 2H),
O'O 7.48-7.41 (m, 4H), 4.08 (s, 1H), 2.12 (s, 2H), 1.39 (s, 2H), 1.29 (s, 2H), 0.94
—Z = (s,3H) ppm. BC{*H} NMR (101 MHz, CDCl3) ¢ 147.7, 141.2, 126.9, 126.9,
124.4,119.9, 47.5, 32.9, 27.9, 23.1, 14.0 ppm. HRMS (ESI) m/z: [M + H]*: Calcd. for C17H19
223.1487; Found 223.1482.

9-hexyl-9H-fluorene (Compound-7r):2 Following the general procedure 3(d), the titled
compound was isolated as white solid (85.1 mg, 0.340 mmol, 68% vyield). *H
NMR (400 MHz, CDCls) § 7.74 (d, J = 7.5 Hz, 2H), 7.50 (d, J = 7.2 Hz, 2H),

. 7.38-7.27 (m, 4H), 3.95 (t, J = 6.0 Hz, 1H), 2.01-1.95 (m, 2H), 1.26-1.14 (m,
Q O 8H), 0.82 (t, J = 6.1 Hz, 3H) ppm. *C{*H} NMR (101 MHz, CDCls) § 147.8,
141.2,126.9, 126.9, 124.5, 119.9, 47.6, 33.2, 31.8, 29.8, 25.8, 22.8, 14.2 ppm.
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9-cyclopentyl-9H-fluorene (Compound-7s):2 Following the general procedure 3(d), the titled

. compound was isolated as white solid (77.3 mg, 0.330 mmol, 66% yield). ‘H
A NMR (500 MHz, CDCls) 6 7.97-7.90 (m, 2H), 7.76-7.72 (m, 2H), 7.56-7.50
Q O (m, 2H), 7.48-7.42 (m, 2H), 4.18 (t, J = 5.4 Hz, 1H), 2.55 (s, 1H), 1.95 (s, 2H),

1.76-1.56 (m, 6H) ppm. 3C{"H} NMR (126 MHz, CDCls) 6 147.2, 141.5, 126.9, 126.6, 125.2,
119.7, 51.3, 44.5, 30.1, 25.3 ppm.

9-(3,7-dimethyloct-6-en-1-yl)-9H-fluorene  (Compound-7t):**  Following the general

procedure 3d, the titled compound was isolated as white solid (94.3 mg, 0.310
N mmol, 62% yield). *H NMR (500 MHz, CDCls) ¢ 7.89-7.87 (m, 2H), 7.66-
Q'O 7.64 (m, 2H), 7.51-7.42 (m, 4H), 5.23-5.22 (m, 1H), 4.11-4.10 (m, 1H), 2.19-

2.13 (m, 2H), 2.07-1.98 (m, 2H), 1.86-1.82 (m, 3H), 1.78 (d, J = 4.0 Hz, 1H),
1.72 (d, J = 4.1 Hz, 3H), 1.56-1.50 (m, 1H), 1.47-1.40 (m, 1H), 1.37-1.32 (m, 1H), 1.19-1.13
(m, 1H), 0.99-0.97 (m, 3H) ppm. C{*H} NMR (126 MHz, CDCls) 6 147.7, 147.7, 141.3,
131.0, 126.9, 126.9, 125.1, 124.4 124.4, 119.9, 47.7, 36.9, 32.7, 32.5, 30.4, 25.8, 25.6, 19.6,
17.7 ppm.

9-benzyl-2-nitro-9H-fluorene (Compound-7u): Following the general procedure 3d, the titled

O compound was synthesised (61% NMR conversion). *H NMR (400 MHz,

CDCls) 6 7.49-7.42 (m, 2H), 7.25-7.13 (m, 8H, merged with starting material),

0.0 No.| 70L(m, 2H), 4.03 (t, J = 5.4 Hz, 1H), 3.06-2.88 (m, 2H) ppm. BC{*H}
2

NMR (126 MHz, CDCls) ¢ 147.6, 146.0, 141.5, 140.2, 139.5, 131.1,
129.7,128.7,128.4, 127.7, 127.4, 127.1, 126.4, 124.9, 124.6, 120.7, 118.5, 112.4, 109.3, 48.7,
48.5, 40.5 ppm.

9-benzyl-2-bromo-7-iodo-9H-fluorene (Compound-7v): Following the general procedure

O 3(d), the titled compound was isolated as white solid (170.6 mg,

0.371 mmol, 74% yield). 'H NMR (400 MHz, CDCl3) 6 7.46 (d, J =

Br 0.0 || 7.9 Hz, 1H), 7.27 (s, 2H), 7.19-7.13 (m, 5H), 7.04 (s, 1H), 6.96 (d, J
= 8.2 Hz, 2H), 3.83 (t, J = 7.6 Hz, 1H), 2.84-2.80 (m, 2H) ppm.

13C{*H} NMR (101 MHz, CDCls) o 148.6, 148.2, 139.3, 138.8, 138.6, 136.3, 134.1, 130.5,
129.5,128.5, 128.2, 126.8, 121.5, 121.2, 121.1, 92.4, 48.6, 39.6 ppm. HRMS (ESI) m/z: [M +
H]*: Calcd. for C2oH1sBrl 462.9383; Found 462.9378.
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9-benzyl-2,7-dibromo-9H-fluorene (Compound-7w): Following the general procedure 3(d),

‘ the titled compound was isolated as white solid (151.1 mg, 0.365 mmol,

5 O. | 3% yield). *H NMR (400 MHz, CDCls) 6 7.44-7.36 (m, 4H), 7.25-7.16

(m, 5H), 7.07 (d, J = 7.6 Hz, 2H), 4.07-4.01 (m, 1H), 2.96 (d, J = 7.8 Hz,

2H) ppm. BC{"H} NMR (101 MHz, CDCl3) ¢ 148.5, 138.9, 138.7, 130.6, 129.5, 128.6, 128.4,

127.0, 121.3, 121.0, 48.8, 39.8 ppm. HRMS (ESI) m/z: [M + H]*: Calcd. for CaoHisBr2
414.9521; Found 414.9518.

9-benzyl-2,7-dichloro-9H-fluorene (Compound-7x):1* Following the general procedure 3(d),

O the titled compound was isolated as white solid (123.5 mg, 0.380
mmol, 76% yield). 'H NMR (400 MHz, CDCls) 6 7.44-7.36 (m, 4H),
cl O.O al 7.25-7.19 (m, 3H), 7.16 (s, 2H), 7.07 (d, J = 7.2 Hz, 2H), 4.07-4.01 (m,
1H), 2.97 (d, J = 7.5 Hz, 2H) ppm. BC{*H} NMR (101 MHz, CDCl5)
0148.3,138.7, 138.4, 132.8, 129.5, 128.5, 127.7, 126.9, 125.3, 120.8, 48.7, 39.7 ppm.

9-benzyl-N-(pyridin-2-ylmethyl)-9H-fluoren-2-amine  (Compound-7y):  Following the

general procedure 3(d), the titled compound was isolated as yellow
O N= liquid (114.1 mg, 0.315 mmol, 63% yield). *H NMR (400 MHz,
O'O N/H/@ CDCls) 6 8.44 (s, 1H), 7.42-7.28 (m, 3H), 7.07-7.03 (m, 7H), 6.97-

6.90 (m, 3H), 6.45 (d, J = 7.2 Hz, 1H), 6.26 (s, 1H), 5.42 (br., 1H),
4.21 (s, 2H), 3.92 (t, J = 7.6 Hz, 1H), 2.88-2.86 (m, 2H) ppm. *C{*H} NMR (101 MHz, CDCls)
0 158.4, 148.9, 148.7, 147.2, 145.8, 141.4, 140.0, 136.8, 131.0, 129.9, 129.6, 128.3, 128.2,

127.0, 126.2, 124.7, 1245, 122.2, 121.7, 120.6, 118.4, 112.4, 109.3, 49.1, 48.5, 40.2 ppm.
HRMS (ESI) m/z: [M + H]": Calcd. for C2sH2sN2 363.1861; Found 363.2071.

9-benzyl-9-(4-nitrophenyl)-9H-fluorene (Compound-8a): Following the general procedure,

O2N the titled compound was isolated as white solid (145.3 mg, 0.384 mmol,

O O 77 % yield). 'TH NMR (400 MHz, CDCl3) 6 8.14 (d, J = 8.9 Hz, 2H), 7.55-

O'O 7.53 (m, 2H), 7.47 (d, J = 9.0 Hz, 2H), 7.32-7.31 (m, 6H), 6.93 (t, J = 7.4

Hz, 1H), 6.83 (t, J = 7.8 Hz, 2H), 6.47 (d, J = 7.1 Hz, 2H), 3.85 (s, 2H)

ppm. BC{*H} NMR (101 MHz, CDCls) ¢ 152.8, 149.5, 146.7, 140.9, 135.5, 130.0, 128.0,

127.9, 127.6, 127.0, 126.1, 124.9, 123.7, 120.2, 60.1, 43.6 ppm. HRMS (ESI) m/z: [M + H]™:
Calcd. for C26H20NO2 378.1494; Found 378.1488.
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9-benzyl-9-butyl-9H-fluorene (Compound-8b):? Following the general procedure, the titled

compound was isolated as white solid (114.0 mg, 0.365 mmol, 73% yield).
'H NMR (400 MHz, CDCls) 6 7.43 (s, 2H), 7.17 (d, J = 8.9 Hz, 6H), 6.87-
0.0 6.81 (m, 3H), 6.55 (d, J = 7.5 Hz, 2H), 3.04 (s, 2H), 2.06-2.02 (m, 2H),
1.03-0.97 (m, 2H), 0.56 (t, J = 7.4 Hz, 3H), 0.49-0.52 (m, 2H) ppm.
BC{'H} NMR (101 MHz, CDCls) ¢ 149.5, 141.0, 137.4, 130.4, 127.1, 127.0, 126.7, 125.9,
123.8, 119.8, 55.9, 47.0, 38.7, 26.1, 23.2, 13.8 ppm. HRMS (ESI) m/z: [M + H]": Calcd. for
C24H25 313.1956; Found 313.1947.

9-benzyl-2,7-dibromo-9-(4-nitrophenyl)-9H-fluorene  (Compound-8c):> Following the

ON general procedure, the titled compound was isolated as white solid

O (184.6 mg, 0.345 mmol, 69% yield). *H NMR (400 MHz, CDCls) 6 8.16

N 0.0 .| (d3=87Hz 2H) 7.44-7.32 (m,lssH)l, 6.97-6.84 (m, 3H), 6.44 (d, J =

7.7 Hz, 2H), 3.80 (s, 2H) ppm. “C{"H} NMR (101 MHz, CDCIs) o

151.4,150.7,147.1,138.9,134.7,132.7,131.4, 130.0, 128.2, 128.0, 127.4, 126.5, 125.1, 124.1,

121.7,121.6, 60.2, 43.6 ppm. HRMS (ESI) m/z: [M + H]*: Calcd. for CasH1sBraNO2 535.9686;
Found 535.9678.

9,9-dibenzyl-2,7-dibromo-9H-fluorene (Compound-8d):® Following the general procedure,

the titled compound was isolated as white solid (179.0 mg, 0.355

Q mmol, 71% vield). *H NMR (400 MHz, CDCl3) 6 7.54 (s, 2H), 7.35-

Br 0.0 Br| 7.33(d,J=8.1Hz, 2H), 7.17-7.15 (m, 2H), 7.02-7.00 (m, 6H), 6.71-

6.69 (m, , 3.27 (s, 4H) ppm. B¥C{*H} NMR (101 MHz, CDCls) §
150.3, 138.9, 136.2, 130.6, 130.3, 128.0, 127.5, 126.4, 121.2, 120.7, 57.2, 45.2 ppm.
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16. 'H and *C{*H} spectra of the isolated compounds:
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IH NMR of (E)-1-benzylidene-1H-indene (Compound-3a) in CDCls. # indicates the solvent
impurity of H20 in CDCls
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BC{*H} NMR of (E)-1-(4-methoxybenzylidene)-1H-indene (Compound-3c) in CDCl3
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'H NMR of (E)-1-(4-nitrobenzylidene)-1H-indene (Compound-3g) in CDCls # indicates the
solvent impurity of H,O in CDCl3
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17. Mechanistic study:
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Figure S21. Stacking of *H spectra between Znl and Compound Znla (showing NMR
broadening after 1 h) in DMSO-ds
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Figure S22. *H NMR spectrum of the reaction mixture in DMSO-ds after adding of 1 equiv. of
benzyl alcohol to the reaction mixture (Figure S21) showing formation of the benzaldehyde
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Table S4. Crystallographic data for the compound Zn1

Compound Znl
CCDC No 2284848
Empirical formula C26H32Cl212NsO22Zn
Formula weight 850.67
Crystal system Monoclinic
Space group C2/c
a(A) 22.888(3)
b (A) 9.043(11)
c(A) 17.724(2)
a (°) 90
B (°) 115.556(4)
v (©) 90
V (A% 3309.3(7)
Z 4
D calc (Mg/m?®) 1.707
F (000) 1664
1 (mm) 2.802
0 Range (°) 1.937 to 24.999
Crystal size (mm) 0.150 x 0.120 x 0.100
No. of total reflns collected 10412
No. of unique reflns [I> 26(I)] 2866
Data/restraints/ parameters 2866/ 0 /180
Goodness-of-fit on F2 0.984
Final R indices [I > 20(])] 0.0653, 0.1688
R indices (all data) 0.0932, 0.1905

18. Computational data

All the calculations were performed using the Gaussian 16, Revision B.01 program.® All
structures were optimized with B3LYP functional. Metals (Zn) and | were treated with
LANL2DZ basis set with an effective core potential, while the other atoms were treated using

using 6-31G**, a double-{ Pople type basis set.
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Cartesian Coordinates of all the optimized geometries:
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-1.014798580

4.153369244
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4.047905790

1.638356851

2.557245203
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-1.661825740

0.060144138

-1.961037432

1.090729229

-2.163769792

0.751249085

2.851819863

-0.632195523
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-2.326248650

1.495465018

0.178218972

0.622825101

-6.406549507

-7.566268859

-8.114825690

-8.221814747
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-5.669293466

-4.308990663
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-6.053129115
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5.290803725

3.684780472

4.204971519

8.548358385

9.064594710

8.821497297
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7.051565931

5.128483488

-1.470063108

-2.238003745

1.782838597

-0.908055454

-2.761774962

-0.578677177

0.357154092

-1.402657717

-0.573278177

-0.745508120

-3.424439109
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-3.314120416

-4.249525703
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-4.404447952
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-1.396257222
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2.177095073
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-4.009683592

-4.147308100

-4.311133206

-4.702330155

-2.583246015

-0.434725777

0.591375991

-0.475198196

-1.092810816

-0.856546822

-0.028111727

-0.492667703

-0.691864296

0.893658139

0.557963338

1.079092388

1.048383195

-0.463134164

0.555276853

0.266874329
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7.181523873

-0.222314397

-2.235291188

-0.994403009

0.065770001

-1.886217664

-1.750364190

-2.958956745

-3.957362816

-5.599473344

-4.872696135

-3.844044149

-5.470416591

-4.900928873

-6.793842217

-7.511767201

-8.529970481

-6.936097497

-1.477882077

-7.404647861

-3.725914203

-0.510089377

0.563901013

3.801763686

3.968994698

4.202354324

4.811298265

2.891571944

2.021015937

0.501222011

-0.695446704

-0.632577219

-1.925821977
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-2.050795165

-0.874971477

-0.959548607

0.368344744

1.275381820

-3.408591578

0.048865547

-0.534465640

-2.062096184

0.502578132

0.592406913

-0.449256398

-1.327667585

0.979673975

1.681674110

0.885157531

1.207180493

1.546721963

1.042484012

1.271066543

0.562755133

0.245146767

-0.124470440

0.388472529

0.141546719

0.354303877
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-7.052136702

-8.495866489

-7.119011000

-4.275385457

-4.266505392

-4.197434950

-5.181349497

-1.674693521

-3.100193671

-3.743886639

-5.080782171

-1.047786633

-1.467739242

0.021652579

-1.227124702

2.354976831

2.057728276

1.737753770

0.796877679

3.566273476

4746745112

5.361450052

4.847657917

3.792391079

5.689147720

-3.845193242

-3.360065861

-4.101296065

3.748510923

2.902492580

4.688504378

3.724911369

3.007246317

3.641813280

1.694710677

1.735175697

2.355601498

2.764387933

2.543879102

1.280512542

-3.942184245

-4.933213596

-3.035068547

-3.070203127

-2.087097983

-1.180231527

1.075488358

2.180948833

2.210120745

3.228288554

-0.589502487

0.307954020

1.152029672

-1.010028889

-1.702531965

-1.557689770

-0.410427932

1.388456753

-0.137823146

2.844970415

0.957553932

2.551430921

3.469494620

2.477405565

2.502841125

1.416165479

1.116538304

2.221354839

2.745126458

1.392470684

1.137033180

0.313339772

-0.382305869

-0.636025433

-0.740088620
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5.273620694

7.054937954

7.545112882

8.599212425

6.723156255

7.128716376

7.966361362

8.871933445

7.467009971

8.282626103

4.373186790

3.955104923

4.401162883

5.372933781

2.208334121

2.881971203

2.335185798

1.178588130

2.507128165

3.499947834

5.867479395

4.441882839

3.459882364

1.174014303

-1.110530946

4.075473919

3.211855839

2.102311533

2.061666280

1.037916212

0.188257173

4.339124259

4.373307479

5.310200982

4.223981915

-3.943095086

-3.721368226

-5.021291800

-3.528215948

-0.709136260

0.099942991

-0.969087948

-0.414381362

-1.890262092

-3.350813958

-1.635193414

0.047824720

0.247312920

-2.449198258

-1.203042522

-1.280196131

-0.423416008

0.274012550

0.537549479

0.644271147

1.174060194

-0.846545790

-0.233738458

-0.767036739

-1.891025552

-0.087505265

-1.073450269

0.073446067

0.022447445

3.021019605

2.751975499

4.074924797

2.813678302

2.202460100

0.931029377

1.364998585

0.659227919

0.426622274

-1.874070998

1.585736376
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3.833758938

3.033243854
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3.538929570
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-4.952308677
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-1.233644134
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0.556511254
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2.824157556

3.550178084

0.996240143

1.598164410
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-1.133440013
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0.774420725
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1.366239759
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-6.728817711
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-3.358778399

-3.584102812
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1.163978145
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0.278890330
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-3.258130320

-2.488359248
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-1.365592639
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-0.349219224
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-0.188399728

-0.703901898

0.039527870
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-1.018968878
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-2.159793295

-1.833826026

1.037296281
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4.417979803

3.603591177

4.306545266

5.366831309

4.327040645

4.769018352

5.565921072

-1.416388263

-2.095275174
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-1.894833723

-1.134546142

-1.876114951
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-1.204834232

0.545180273
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