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1. Figures S1-S2
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Figure S1. XRD patterns of catalysts with different loadings
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Figure S2. TEM images of catalysts: (a) 1 wt% Pd/y-Al,0O5 and (b) 5 wt% Pd/y-
ALOj5 (¢, d) PANPs size distributions of 1 wt% Pd/y-Al,O5 and 5 wt% Pd/y-Al,03,
respectively.
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2.GC-MS Analysis of Reaction of 1a with 2a and 1a with 2e
The GC spectra of reaction solution of 1a with 2a :
RT: 0.00 -21.03
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The GC spectra of reaction solution of 1a with 2e :

RT: 0.00 - 21.02
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3. Characterization Data for the Products

phenyl(2-(pyridin-2-yl)phenyl)methanone 3aa.! Conversion: 83% (GC). 'H NMR (500
MHz, CDCl3) 6 8.39 (d, J=4.0 Hz, 1H), 7.78 (d, J= 7.7 Hz, 1H), 7.67 (d, J = 7.5 Hz,
2H), 7.63 — 7.57 (m, 2H), 7.57 — 7.49 (m, 3H), 7.41 — 7.35 (m, J = 7.4 Hz, 1H), 7.30 —

7.24 (m, J= 7.7 Hz, 2H), 7.09 — 6.99 (m, 1H).

(2-(pyridin-2-yl)phenyl)(p-tolyl)methanone 3ab.! Yield: 80% (43.7 mg). 'H NMR
(500 MHz, CDCl;) 6 8.40 (d, J=4.5 Hz, 1H), 7.77 (d, J = 7.7 Hz, 1H), 7.63 — 7.54 (m,
4H), 7.52 — 7.47 (m, 3H), 7.08 (d, J = 8.0 Hz, 2H), 7.03 (dd, /= 7.1, 5.4 Hz, 1H), 2.32

(s, 3H).

(2-(pyridin-2-yl)phenyl)(o-tolyl)methanone 3ac.! Yield: 64% (35.0 mg). 'H NMR
(500 MHz, CDCl;) 6 8.43 (d, J=4.6 Hz, 1H), 7.67 — 7.50 (m, 5H), 7.41 (d, J= 7.8 Hz,
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1H), 7.16 (d, J = 7.4 Hz, 2H), 7.08 (d, J = 7.6 Hz, 1H), 7.05 — 6.98 (m, 1H), 6.97 —
6.90 (m, 1H), 2.57 (s, 3H).

(2-(pyridin-2-yl) phenyl) (m-tolyl) methanone 3ad.? Yield:76% (41.5 mg). '"H NMR
(500 MHz, CDCl;) 6 8.40 (d, J=4.4 Hz, 1H), 7.77 (d, J= 7.7 Hz, 1H), 7.63 — 7.57 (m,
2H), 7.55 — 7.44 (m, 5H), 7.23 — 7.18 (m, 1H), 7.16 (t, J = 7.6 Hz, 1H), 7.08 — 7.02 (m,
1H), 2.29 (s, 3H).

(4-methoxyphenyl)(2-(pyridin-2-yl)phenyl)methanone 3ae.! Yield: 81% (46.9 mg). 'H
NMR (500 MHz, CDCls) & 8.44 (d, J=3.8 Hz, 1H), 7.77 (d, /= 7.9 Hz, 1H), 7.68 (d,
J=8.8 Hz, 2H), 7.62 — 7.56 (m, 2H), 7.51 (d, /= 4.0 Hz, 2H), 7.48 (d, J = 7.8 Hz, 1H),
7.10 —7.03 (m, 1H), 6.76 (d, J = 8.8 Hz, 2H), 3.79 (s, 3H).
(4-chlorophenyl)(2-(pyridin-2-yl)phenyl)methanone 3af.! Yield: 69% (40.5 mg). 'H
NMR (500 MHz, CDCls) 6 8.35 (d, J = 4.4 Hz, 1H), 7.78 (d, J = 7.7 Hz, 1H), 7.65 —
7.57 (m, 4H), 7.56 — 7.49 (m, 3H), 7.23 (d, J = 8.5 Hz, 2H), 7.09 — 7.02 (m, 1H).
(2-chlorophenyl)(2-(pyridin-2-yl) phenyl)methanone 3ag.? Yield: 57% (33.5 mg). 'H
NMR (500 MHz, CDCl;) 6 8.51 (d, J = 2.6 Hz, 1H), 7.75 — 7.50 (m, 5H), 7.46 (d, J =
6.9 Hz, 1H), 7.35 - 7.27 (m, 1H), 7.25 - 7.20 (m, 1H), 7.18 (t, /= 7.0 Hz, 1H), 7.11 —
6.97 (m, 2H).

(3-chlorophenyl)(2-(pyridin-2-yl)phenyl)methanone 3ah.? Yield: 65% (38.2 mg). 'H
NMR (500 MHz, CDCl,) 6 8.37 (s, 1H), 7.79 (d, J= 7.7 Hz, 1H), 7.69 — 7.61 (m, 3H),
7.58 (d, J=9.5 Hz, 1H), 7.56 — 7.51 (m, 3H), 7.35 (d, /= 7.9 Hz, 1H), 7.20 (t, /= 7.8
Hz, 1H), 7.11 = 7.03 (m, 1H).

(4-bromophenyl)(2-(pyridin-2-yl)phenyl)methanone 3ai.* Yield: 63% (42.6 mg). 'H
NMR (500 MHz, CDCl,) 6 8.37 (s, 1H), 7.78 (d, J= 7.6 Hz, 1H), 7.66 — 7.59 (m, 2H),
7.58 —7.50 (m, 5H), 7.41 (d, /= 8.5 Hz, 2H), 7.11 — 7.05 (m, 1H).
(3-bromophenyl)(2-(pyridin-2-yl)phenyl)methanone 3aj.* Yield: 68% (46.0 mg). 'H
NMR (500 MHz, CDCl;) 6 8.34 (d, J=4.1 Hz, 1H), 7.82 (s, 1H), 7.78 (d, J = 7.7 Hz,
1H), 7.62 (t,J= 6.8 Hz, 2H), 7.59 — 7.51 (m, 5H), 7.49 (d, /= 7.9 Hz, 1H), 7.13 (t, J =
7.8 Hz, 1H), 7.06 — 7.00 (m, 1H).

benzo[/]quinolin-10-yl(phenyl)methanone 3ba.! Yield: 84% (47.6 mg). '"H NMR (500
MHz, CDCl;) 6 8.51 (dd, J=4.4, 1.7 Hz, 1H), 8.11 (dd, J = 8.0, 1.7 Hz, 1H), 8.06 (dd,
J=28.0,0.9 Hz, 1H), 7.91 (d, J = 8.8 Hz, 1H), 7.83 — 7.73 (m, 4H), 7.63 (dd, J = 7.2,
1.1 Hz, 1H), 7.45 — 7.39 (m, 1H), 7.34 (dd, J = 8.0, 4.4 Hz, 1H), 7.30 (t, /= 7.7 Hz,
2H).

(2-(1H-pyrazol-1-yl)phenyl)(phenyl)methanone 3ca.’ Yield: 70% (34.7 mg). 'H NMR
(500 MHz, CDCl3) 6 7.69 — 7.60 (m, SH), 7.60 — 7.56 (m, 1H), 7.51 — 7.47 (m, 1H),
7.45 — 7.41 (m, 1H), 7.40 (d, J = 1.6 Hz, 1H), 7.32 — 7.27 (m, 2H), 6.21 — 6.14 (m,
1H).

(5-methyl-2-(pyridin-2-yl)phenyl)(phenyl)methanone 3da.! Yield: 81% (44.3 mg). 'H
NMR (500 MHz, CDCls) 6 8.36 (d, J=4.8 Hz, 1H), 7.73 — 7.67 (m, 3H), 7.58 — 7.53
(m, 1H), 7.49 (d, J = 7.9 Hz, 1H), 7.45 — 7.36 (m, 3H), 7.29 — 7.25 (m, 2H), 7.00 (dd,
J=6.9,5.4Hz, 1H), 2.47 (s, 3H).
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4.'"H NMR and 3C NMR Spectra of the Products

"H NMR of phenyl(2-(pyridin-2-yl)phenyl)methanone 3aa
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'"H NMR of (2-(pyridin-2-yl)phenyl)(o-tolyl)methanone 3ac
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'"H NMR of (2-(pyridin-2-yl) phenyl) (m-tolyl) methanone 3ad
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"H NMR of (4-methoxyphenyl)(2-(pyridin-2-yl)phenyl)methanone 3ae
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'"H NMR of (4-chlorophenyl)(2-(pyridin-2-yl)phenyl)methanone 3af
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"H NMR of (2-chlorophenyl)(2-(pyridin-2-yl) phenyl)methanone 3ag
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"H NMR of (3-chlorophenyl)(2-(pyridin-2-yl)phenyl)methanone 3ah
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'"H NMR of (4-bromophenyl)(2-(pyridin-2-yl)phenyl)methanone 3ai

00

10 05

15

35 30 25 20

40

S13

55

6.0

6.5

7.0

75

: Lo L00—
Lo0— & =
FS
LS
s )
Lo =
w 3
5 2
o~ o
=)
Lo <
ke L=
. O
L =
~
p—
=) >
Lo g
P - h
S
p—
802 re &
w
60 L1 M
5 i
1
o2 =
zr L FS >
2 5 B
€51 - Q &
b L] = i
= o > ELL
mm | —3 Fos0[ ™~ g phL e
2oL — e ——— 14 =, MM,M1
L e — B — gze| ™~ T
pg L7 & S vz S vs L
8.1 fiile g 1.
6L [ o by
88— — @ — 200} o EEs
@ en
N
=
O I % 0
o Fo p=
z
L2 -

90 85 80

95

10.0



"H NMR of (4-iodophenyl)(2-(pyridin-2-yl)phenyl)methanone 3ak
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'"H NMR of (2-(1H-pyrazol-1-yl)phenyl)(phenyl)methanone 3ca
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'"H NMR of (5-methyl-2-(pyridin-2-yl)phenyl)(phenyl)methanone 3da
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