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1 General information

'H and '3C NMR spectra were recorded on a Bruker Avance 11-400 spectrometer (400 MHz for 'H,
100 MHz for 13C); CDCl; was used as a solvent, while TMS was used as an internal standard. The
chemical shifts are reported in ppm downfield (6) from TMS, the coupling constants J are given in
Hz. The residual solvent peak was used as an internal reference: proton (chloroform ¢ 7.26), carbon
(chloroform & 77.1). The peak patterns are indicated as follows: s, singlet; d, doublet; t, triplet; q,
quartet; m, multiplet; br, broad. TLC was carried out on SiO, (silica gel 60 F254, Merck), and the
spots were located with UV light. Flash chromatography was carried out on SiO, (silica gel 60, 200-
300 meth). The H,-temperature programmed desorption (H-TPD) study was performed by
CHEMBET-3000, 0.05 g catalyst was reduced with H; at 400 °C for 2 h, and then cooled to 30 °C
and exposed to H, flow for 40 min. Thereafter, the sample was flushed with He for 40 min to remove
physically adsorbed hydrogen, the TPD of H, was monitored while raising the catalysts temperature
at a rate of 10 °C/min from 50 °C to 850 °C. O,-temperature programmed desorption (O-TPD) of
the catalyst was performed by CHEMBET-3000, 0.05 g catalyst was pretreated with He at 300 °C
for 1 h, and then cooled to 30 °C and exposed to 5% O,/He flow for 1 h. Thereafter, the sample was
flushed with He for 40 min to remove physically adsorbed oxygen, the TPD of O, was monitored
while raising the catalysts temperature at a rate of 10 °C/min from 50 °C to 900 °C. In the test of
CO titration, the catalyst was reduced with H; at 400 °C for 2 h, then purged with He for 30 min
and cooled to 30 °C, the CO adsorption capacity was obtained by 5 pluses to saturate the total

surface of the catalysts. The TOF value was calculated with the following equation:
(mol)

np(mol) X dispersion X time(h)

nquinoline

TOF (h™ 1 =

where ™quinoline is the converted moles of quinoline, Pt is determined from the Pt content obtained

by ICP-MS, the dispersion of active species (0.5%) was measured by CO titration.
2 Leaching studies of the PtMnAINPore catalyst

To study the mechanism of the PtMnAINPore catalyzed hydrogenation of quinolines. Leaching tests
were performed to determine whether the reaction occurred heterogeneously on the surface of
PtMnAINPore catalyst or homogeneously through dissolved Pt species (Scheme 1). After the

reaction proceeded under the standard conditions for 6 h, half of the supernatant was transferred



into another reaction vessel, and the yield of 2a was determined to be 30%. The yield of 2a did not
change when half the supernatant was continuously stirred under 0.3 MPa H, in the absence of
PtMnAINPore catalyst for 6 h. Conversely, the yield of 2a reached 92% in the reaction of the
residual mixture containing PtMnAINPore catalyst after 6 h (Scheme 1). Moreover, inductively
coupled plasma-mass spectrometry (ICP-MS) was used to determine the Pt species leaching. As
predicted, no metal ion leached from the PtMnAINPore catalyst. These results clearly indicated that

the hydrogenation reaction proceeded through a heterogeneous process.
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Scheme 1. Leaching test of the PtMnAINPore-catalyzed selective hydrogenation of quinolines.

3 Characterization of catalyst
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Figure 1. XRD pattern of (a) PtFeAINPore, (b) PtCoAlNPore, (c) PtNiAINPore, (d) PtCuAINPore.
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Figure 2. SEM image of (a) PtFeAlNPore, (b) PtCoAINPore, (c) PtNiAINPore, (d) PtCuAINPore.
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Figure 3. Nitrogen adsorption/desorption isotherm and corresponding size distribution curve of (a)
PtFeAlNPore, (b) PtCoAINPore, (¢) PtNiAINPore, (d) PtCuAlINPore.




—_
2
—
(o)
S

/\l PtMnAINPore-used

intensity (a.u.)
intensity (a.u.)

Pt (PDF#04-0802)

30 40 50 60 70 80 90 80 78 76 74 72 70 68 66
2 Theta (deg.) Binding energy (eV)

Figure 4. (a) XRD pattern, (b) Core-level XPS spectrum of Pt 4f, (c) SEM image, (d) TEM image
of spent PtMnAINPore.




Figure 5. SEM image of once-dealloying samples (a) PtFeAlNPore, (b) PtCoAlNPore, (c)
PtNiAINPore, (d) PtCuAINPore, (d) PtMnAINPore.

Table S1. Comparison of catalysts for the hydrogenation of quinolines into py-THQs.

Catalyst Temperatur | H, pressure Yield of TOF Ref
e (°C) (MPa) amine (%) (hh
PtMnAINPore 60 0.3 92 376.5 This
work
Pt@HA 140 2.0 97 65.36 [1]
AusPt;@SBA-15 25 1.0 92 35 [2]
1-rGO-NPs 70 1.5 100 39.6 [3]
Coy@CN 120 3.0 100 4.1 [4]
PEGu000 100 3.0 97 320 [5]
SA-Co/NSPC 120 2.0 99 - [6]
NiCly/MIL-101(Cr) 150 5.0 93 - [7]
Pthano 130 3.0 98 - [8]
Ru-Si0,@mSiO, 130 3.0 100 - [9]
Pd/NiO 120 5.0 93 - [10]
Table S2. Atom ratio of ternary alloy catalysts.
PtMAINPore (M= Fe, Co, Ni, Cu, Pt (%) M (%) Al (%)
and Mn)
PtFeAINPore 69.3 20.3 10.4
PtCoAINPore 72 14 14
PtNiAINPore 68 18 14
PtCuAINPore 72 15 13
PtMnAINPore 85 7 8

4 Characterization data of products

Quinoline (1a)[11]

O
—
N

Colorless oil (53.9 mg, 81%). 'H NMR (400 MHz, CDCl;) 6 8.88 (dd, J=4.2, 1.7
Hz, 1H), 8.19-8.00 (m, 2H), 7.75 (d, J= 8.2 Hz, 1H), 7.65-7.69 (m, 1H), 7.47-7.51 (m,
1H), 7.32 (dd, J= 8.3, 4.2 Hz, 1H). 3C NMR (100 MHz, CDCls) ¢ 150.3, 148.2, 135.9,

129.4,129.3, 128.2, 127.7, 126.4, 121.0, 77.4, 77.1, 76.8.
1,2,3,4-tetrahydroquinoline (2a)[12]



L)

H
Yellow oil (53.9 mg, 81%). "H NMR (400 MHz, CDCl;) 6 7.22-7.06 (m, 2H), 6.78

(td, J=7.4, 1.1 Hz, 1H), 6.67-6.55 (m, 1H), 3.85 (br s, 1H), 3.48-3.33 (m, 2H), 2.92 (t,
J=6.4Hz, 2H), 2.16-1.98 (m, 2H). 3C NMR (100 MHz, CDCl3) 6 144.7, 129.4, 126.6,
121.3,116.7, 114.1,77.4,77.1, 76.8, 41.9, 26.9, 22.1.
2-methyl-1,2,3,4-tetrahydroquinoline (2b)[13]

H
Yellow oil (58.9 mg, 80%). "H NMR (400 MHz, CDCl;) 6 6.85-6.89 (m, 2H), 6.52

(t, J=7.3 Hz, 1H), 6.37 (d, J = 8.3 Hz, 1H), 3.46 (br s, 1H), 3.28-3.32 (m, 1H), 2.74
(td,J=14.0,11.5,5.5 Hz, 1H), 2.68 —2.58 (m, 1H), 1.88 — 1.75 (m, 1H), 1.45-1.55 (m,
1H), 1.11 (d, J = 6.2 Hz, 3H). 3C NMR (100 MHz, CDCl3) ¢ 144.8, 129.3, 126.7,
121.2,117.0, 114.1,77.4,77.1,76.8,47.2,30.2, 26.7, 22.7.
4-methyl-1,2,3,4-tetrahydroquinoline (2¢)[13]

Me

L,

H

Yellow oil (61.1 mg, 83%). '"H NMR (400 MHz, CDCl3) 6 7.05 (d, J = 7.5 Hz,
1H), 6.96 (t,J=7.4 Hz, 1H), 6.63 (t,J=7.4 Hz, 1H), 6.47 (d, J=7.9 Hz, 1H), 3.58 (br
s, 1H), 3.22-3.35 (m, 2H), 2.87-2.95 (m, 1H), 1.98 (ddt,J=13.1, 9.0, 5.1 Hz, 1H), 1.67
(dtd, J=12.9, 6.4, 3.6 Hz, 1H), 1.28 (d, J = 7.0 Hz, 3H). 13C NMR (100 MHz, CDCl3)
0 144.23, 128.50, 126.78, 126.71, 117.06, 114.27, 77.43, 77.12, 76.80, 39.08, 30.29,
29.93,22.71.
8-methyl-1,2,3,4-tetrahydroquinoline (2d)[14]

ve

Me

Colorless oil (62.6 mg, 83%). 'H NMR (400 MHz, CDCls) 6 6.77 (dd, J = 10.6,
7.7 Hz, 2H), 6.46 (t, J = 7.4 Hz, 1H), 3.27 (t, J = 5.6 Hz, 2H), 2.69 (t, /= 6.4 Hz, 2H),
1.98 (s, 3H), 1.81-1.87 (m, 2H). 3C NMR (100 MHz, CDCl3) 6 142.7, 127.9, 127.4,
121.2,120.9, 116.5,77.4,77.1,76.8,42.4,27.4,22.2, 17.2.
6-methoxy-1,2,3,4-tetrahydroquinoline (2¢)[15]



N
Colorless oil (68.5 mg, 84%). 'H NMR (400 MHz, CDCl3) § 6.58-6.42 (m, 2H),
6.35 (d, J = 8.5 Hz, 1H), 3.63 (s, 3H), 3.33 (br s, 1H), 3.21-3.09 (m, 2H), 2.65 (t, J =
6.5 Hz, 2H), 1.83 (dt, J = 11.9, 6.5 Hz, 2H). 3C NMR (100 MHz, CDCL;) § 151.9,

138.9,122.9,115.6, 1149, 112.9,77.5,77.1,76.8, 55.8,42.4,27.2, 22.5.
8-hydroxy-1,2,3,4-tetrahydroquinolin (2f)[16]

%

OH

White solid (40.3 mg, 54%). M.P. 118-119 °C. 'H NMR (400 MHz, CDCls) ¢
6.50-6.42 (m, 3H), 4.62 (s, 2H), 3.20 (s, 2H), 2.67 (s, 2H), 1.85 (s, 2H).!3C NMR (100
MHz, CDCl;) 6 143.4, 133.3, 123.6, 121.8, 117.4, 112.6, 77.4, 77.1, 76.8, 41.7, 26.6,
22.2.
1,2,3,4-tetrahydroquinolin-8-amine (2g)[17]

8

NH,

Brown oil (45.2 mg, 61%). '"H NMR (400 MHz, CDCl;) §6.52-6.44 (m, 3H), 3.21
(br s, 5H), 2.68 (t, J= 6.3 Hz, 2H), 1.85-1.79 (m, 2H).!*C NMR (100 MHz, CDCl;) ¢
133.9,133.78,123.3, 121.1, 118.1, 114.1, 77.4, 77.1, 76.8, 42.6, 27.0, 22.4.
6-chloro-1,2,3,4-tetrahydroquinoline (2h)[12]

H

Yellow oil (62.9 mg, 75%). 'H NMR (400 MHz, CDCl;) 66.90-6.88 (m, 2H), 6.37
(d, J=8.2 Hz, 1H), 3.32-3.19 (m, 2H), 2.71 (t, J= 6.4 Hz, 2H), 1.96-1.82 (m, 2H). 13C
NMR (100 MHz, CDCl;) ¢ 143.3, 129.1, 126.6, 123.0, 121.3, 115.2, 77.4, 77.1, 76.8,
41.9,26.9,21.8.
7-chloro-2-methyl-1,2,3,4-tetrahydroquinoline (2i)[18]

C|/©\/N\/LMe

H
Yellow oil (65.4 mg, 72%). '"H NMR (400 MHz, CDCl3) § 6.85 (d, J = 8.0 Hz,

8



1H), 6.54 (dd, J=8.0, 2.1 Hz, 1H), 6.44 (d,J=2.0 Hz, 1H), 3.76 (br s, 1H), 3.39 (dqd,
J=293,6.3, 3.0 Hz, 1H), 2.86-2.60 (m, 2H), 2.01-1.86 (m, 1H), 1.55 (dddd, J = 12.9,
11.1,9.9, 5.5 Hz, 1H), 1.21 (d, J = 6.3 Hz, 3H). 3C NMR (100 MHz, CDCl;) 6 145.8,
132.0,130.2, 119.4, 116.7, 113.3,77.4,77.1, 76.8, 47.1, 29.8, 26.2, 22.5.

methyl 1,2,3,4-tetrahydroquinoline-6-carboxylate (2j)[19]

0]

Me .
QO*CO
N

H

Colorless oil (76.5 mg, 80%). '"H NMR (400 MHz, CDCl;) ¢ 7.62-7.64 (m, 2H),
6.37 (d, J=9.0 Hz, 1H), 4.29 (br s, 1H), 3.82 (s, 3H), 3.37-3.24 (m, 2H), 2.73 (t, J =
6.2 Hz, 2H), 1.97-1.81 (m, 2H). 3C NMR (100 MHz, CDCls) ¢ 167.6, 148.9, 131.2,
129.1,119.8, 117.1, 112.6, 77.4,77.1, 76.8, 51.4, 41.6, 26.9, 21.3.



5 Copies of 'H and *C NMR spectra of products

'H NMR, 400 MHz, CDCl;
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'H NMR, 400 MHz, CDCl,
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'H NMR, 400 MHz, CDCl,
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'H NMR, 400 MHz, CDCl;
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'H NMR, 400 MHz, CDCl,
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'H NMR, 400 MHz, CDCl,
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'H NMR, 400 MHz, CDCl,
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'H NMR, 400 MHz, CDCl,
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'H NMR, 400 MHz, CDCl,

L8°)
mw._‘/
06’}
Nm._‘xﬁ
€6°L
0.2
:.NW
€L°C
9z’e
hN.mW
8¢’'¢

9€°9\
8e9”
88'9
wm.cw
06'9

2h

Cl

Rz

Hie

-1.0

75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05
BC NMR, 100 MHz, CDCl;

8.0

8’1l —
692 —

10

-10

0

30 20

6’'lYy —

60 [50 40

8'9L
V1) V

70

Vi

J

80

ZT

L™

N

|
2h

10[100| 90

Z2SLL

I~
R\
~NA

€izh
o'ech M

120

9°9Z+

~
s

621

o6k

€evl —

200 190 180 170/ 160 150 140 [f3¢

21

18



'H NMR, 400 MHz, CDCl,
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'H NMR, 400 MHz, CDCl,
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