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Figure S1 AFM images of surface topographies of prepared palladium catalyst
supported on ITO and its precursors. a) ITO@OH (hydrophilic treatment), b)
ITO@APTES (silanization), c) ITO@Thi (thienyl Schiff base graft) and d) ITO@Pd-Thi
(Pd-thienyl Schiff based complex grafted).

Table S1 Data of Rms of ITO@OH, ITO@APTES, ITO@Thi and ITO@Pd-Thi monolayers.

Monolayer ITO@OH ITO@APTES ITO@Thi ITO@Pd-Thi

Rms(nm) 48.4 34.4 41.5 29.4

3000 7300 3000 1300 1000
Wavenumbers(cmfl)

Figure S2 Raman spectra of (A) a, ITO@Thi; b, ITO@PThi; ¢, ITO@PTT; d, ITO@PTF; e,
ITO@PTM. (B) a, ITO@Pd-PThi; b, ITO@Pd-PTT; ¢, ITO@Pd-PTF; d, ITO@Pd-PTE.

Page 1/11



Catalysis Research 2022; 2(1), doi:10.21926/cr.2201003

Suney
1Scan, 1m80s, SO0pm, CAE 100.0, 1.00 eV

A

4.00E+0S

3.00E+05

A
2.00E+05 -vv/l‘wjh "’Mm'«m‘

‘L“‘Lxxl

uu..{,_l\ L

Counts /s

1.00E+05

\JA

1200 1200 1100 1000 900 800 700 600 S00 400 300 200 100 0O
Binding Energy (eV)

0.00E+00

Suney
18can, 1m80s, 500um CAE 100.0, 1.00eV

C
g ""M*'\l

\
‘\L,‘ L
W M\J*

1300 1200 1100 1000 900 800 700 600 500 400 300 200 100 O
Bindng Energy (eV)

300E+05

200E+05

Counts / s

1.00E+05

0.00E+00

Suvey
1Scan, 1m8.0s, 500pm CAE 100.0, 1.00 eV

1.80E+05
1.60E+05
1.40E+05 B
1.20E+05
»
~ 1.00E+05
-
2
8.00E+04
o "’//\\,»M*J*"V\ _,.M
6.00E+04 (P ﬂ
4.00E+04 \b,.u\‘.(i ‘
2.00E+04 u*\'\,L l
0.00E+00 il
1300 1200 1100 1000 900 800 700 600 500 400 300 200 100 0
Binding Energy (eV)
Survey
1Scan, 1m8.0s, 500pm CAE 100.0, 1.00 eV
4.00E+05
200E+05
A ™,
g b 'W‘l\‘rw ‘l'\h_',,mn
T 200E+05 |
2 y
\
1.00E+05 ' |
A, J\\l(
0.00E+00

1300 1200 1100 1000 200 800 700 600 500 400 300 200 100 0
Binding Energy (eV)

Figure S3 XPS survey spectrum of (A) ITO@Pd-PThi, (B) ITO@Pd-PTT, (C) ITO@Pd-PTF

and (D) ITO@Pd-PTM.

Table S2 Positions of BE peak in catalyst monolayers.

Cat. Pd3d5/2 Pd3d3/2 Nis S2p Cl2p Si2p
ITO@Pd-PThi  343.02 337.67 400.22 164.46 198.31 102.62
ITO@Pd-PTT 343.17 337.87 399.92 164.26 198.16 102.70
ITO@Pd-PTF 343.07 337.82 400.02 164.32 198.17 102.62
ITO@Pd-PTM  343.22 337.97 400.08 164.31 198.33  102.39
Table $S3 Summaries of Pd contents of catalysts prepared?®.

Cat. ITO@Pd-Thi ITO@Pd-PThi ITO@Pd-PTT ITO@Pd-PTF ITO@Pd-PTM

(107)

mol-c  1.12 1.08 1.10 1.11 1.05

m-2

aSubstrates: 2.5cm*1 cm*0.1 cm.

Table S4 Suzuki coupling reaction of haloarense with phenylboronic acid®.

H3COBr + @B(OH)Z H3C

Cat.4a2, Base
_—
H,O, T
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Entry Ar-X Ar-B(OH); Product Yield (%) °
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14 @Hv mco—)som, {;ﬁ/ '_} a1
15 A Now 83“”2 — 30
16 O oy 9
. e @ N 0
18 N X oom ‘ . Trace

@ Reaction condition: 4-Bromotoluene 0.25 mmol, PhB (OH), 0.30 mmol, base 0.30 mmol,

substrate: 2.5 cm*1 cm*0.1 cm (2.5 cm?*1.11x10° mmol/cm?), solvent 5.0 mL. Reaction time:

24 h.
®|solated yield.
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Table S5 Comparisons of the results in Suzuki coupling reaction catalyzed by the
catalysts supported on different supports.

Entry Catalyst Reaction X Yield (%) TON Ref
conditions (mol/molpq)
This ITO@Pd-PTF K,COs, EtOH: H,O, Br(4-Me) 99° 45000 This
work  (0.0022% 60 °C, 24h. work
mmol) (respect to the p-
bromotoluene)
1 Poly-2a film K2COs,  Toluene/ 1(2-F) 91 182 8
(0.17mmol%) (content of EtOH,80°C40h
Pd, 0.5% respect to the
iodoarene)
2 ECP-B3TIE (0.0051%mmol) KsP04.7H20, H,0, Br(4-Me) 94 18345 17
(respect to the TBAB, 40°C,48 h.
p-bromotoluene) SP=12 mN/m
3 Poly-3-ITO K.COs,  Toluene/ Br(P-CN) 80 160 9

(0.17 mmol%) (content of MOH, 85 °C 16h
Pd,0.5% respect to the
iodoarene)

? Isolated yield.

Additive: Characterization of coupling compounds in Suzuki coupling reaction

4-Methylbiphenyl (Table S4, Entry 1): 'H NMR (400MHz, CDCl3, &6 ppm): 2.33(s, 3H),
7.24(d, J=7.88 Hz, 2H), 7.33(t, J=7.08 Hz, J= 7.32 Hz, 1H), 7.43(t, J=7.56 Hz, J= 7.64 Hz,
2H), 7.53(d, 6.40 Hz, 2H), 7.62(d, 7.24 Hz, 2H).
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2-Methylbiphenyl(Table S4, Entry 2): 'H NMR (400MHz, DMSO, & ppm)
2H), 7.44-7.42 (m, 3H), 7.36-7.34(m, 4H).

3.7966

—

H;O

: 7.52-7.48(m,

0.0000

1

3.09234
1.0189
L9821

2.0170

3.0000-

4-Methoxybiphenyl(Table S4, Entry 3): *H NMR (400MHz, DMSO, 6 ppm): 7.59-7.61(m,

4H), 7.44-7.41(m, 2H), 7.29-32(m, 1H), 7.02(d, J=8.72, 2H), 3.80(s, 3H).
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3-Methoxybiphenyl(Table S4, Entry 4): *H NMR (400MHz, DMSO, 6 ppm): 7.68-7.66(d

J=10.23 Hz, 2H), 7.48-744(m, 2H), 7.40-7.36(m, 2H), 7.24-7.7.19(m, 2H), 6.96-6.93(m
1H), 3.83(S, 3H).
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—0.0001
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2-Methoxybiphenyl(Table S4, Entry 2): 'H NMR (400MHz, DMSO, & ppm): 7.47-7.45(m

2H), 7.41-7.38(m, 2H), 7.30-7.36(m, 2H), 7.26-7.29(dd, J2=1.8 Hz, J1=7.52 Hz,1H)
7.11-7.09(d,J=8.28 Hz, 1H), 7.02(m, 1H), 3.75(s, 3H).
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H:0

4-nitrobiphyenyl(Table S4, Entry 6): 'H NMR (400MHz DMSO, & ppm): 8.28-8.26(d,
J=8.44 Hz,2H), 7.94-7.92(d, J=8.20Hz,2H), 7.77-7.75(d, J=7.64Hz,2H),7.44-7.54(m, 3H).

T . e

2-nitrobiphyenyl(Table S4, Entry 7): 'H NMR(400MHz, DMSO, 6 ppm): 8,43(s, 1H),
8.24-8.23(m, 1H), 8.16-8.14(d, J=7.88Hz, 1H), 7.79-7.85 (m, 3H), 7.54-7.51(m, 2H),
7.48-7.44(m, 1H).
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—10.0453

4-Formylbiphenyl(Table S4, Entry 8): *H NMR (400 MHz, DMSO, & ppm): 10.04(s, 1H),
7.98-7.96(d, J=8.12 Hz, 2H), 7.87-7.85(d, J=8.04 Hz, 2H), 7.73-7.31(d, J=6.88 Hz, 2H),

7.40-7.50(m, 3H ).

19852,

4-Biphenylacetonitrile (Table S4,Entry 9): 'H NMR (400MHz, DMSO, & ppm):
7.42-7.52(m, 3H ), 7.72(d, J=7.16Hz,2H), 7.85(d, J=8.56Hz, 2H), 7.90(d, J=8.56Hz, 2H).
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Biphenyl (Table S4, Entry 10): *H NMR(400MHz, DMSO, & ppm): 7.59-757(d, J=7.64 Hz,
4H), 7.44-7.40(t, J=7.52, 4H), 7.34-7.31(t, J=6.92 Hz, 2H).

4-nitrobiphenyl(Table S4,Entry 13): *H NMR (400MHz DMSO, & ppm): 8.31-8.29(d, 8.83
Hz, 2H),7.97-7.94 (d,)=8.84 Hz, 2H),7.79-78(d, J=7.04 Hz, 2H), 7.56-7.49(m, 3H).
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4-methyl,4'-Methoxybiphenyl (Table S4, Entry 14): *H NMR(400MHz, DMSO, 6 ppm):
7.56-7.54(d, J=8.52 Hz, 2H), 7.49-7.47(d, J=7.88 Hz, 2H), 7.23-7.21(d, J=7.80 Hz, 2H),
7.00-6.98(d, J=8.52 Hz, 2H), 3.77(s, 3H),2.31 (s,3H ).
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1-(p-Methylphenyl)naphthalene (Table S4, Entry 15): 'H NMR (400 MHz, DMSO, &
ppm): 8.12-8.09(m, 2H), 7.79-7.70(m, 5H), 7.59-7.54(q, J=7.0 Hz, 2H), 7.41-7.38(t,
J=7.16 Hz, 1H), 7.27-7.25(d, 8.60 Hz, 1H).
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4-Methyl-3'-methoxybiphenyl (Table S4, Entry 17): 'H NMR (400MHz, DMSO, & ppm):
7.56-7.54(d, J=8.16 Hz, 2H), 7.37-7.27(t, J=7.88 Hz, 1H), 7.27-7.25(d, J=7.92 Hz, 2H),
7.21-7.18(m, 1H), 7.15(m, 1H), 6.92-6.89(dd, J=1.68, 2.60 Hz, 1H), 3.81(s, 3H), 2.34(s,
3H).
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