Supporting Information for:

Sustainable and Recyclable Pd-Nanoparticles-Catalyzed

Reduction of Nitroaromatics in Water/glycerol at Room

Temperature

Figure 1. Experimental installation for hydrogenation of arylamines

Characterization Data and *H/*3C NMR Spectra of the Products

2a: 97% yield, 'H NMR (400 MHz, CDCk): 8 = 3.53 (s, 2H), 6.58-6.60 (m, 2H),
6.72 (t, J = 8.0 Hz, 1H), 7.11 (t, J = 8.0 Hz, 2H). 3C NMR ( 100 MHz, CDClz): & =
115.26 (s, 2CH), 118.59 (s, CH), 129.45 (s, 2CH), 146.68 (s, C).
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2b: 97% yield, 'H NMR (400 MHz, CDCk): & = 2.20 (d, J = 8.0 Hz, 3H), 3.4 (s,
2H), 6.51-6.54 (m, 2H), 6.90-6.93 (M, 2H). 3C NMR ( 100 MHz, CDCl3): § = 20.59
(s, CH3), 115.38 (s, 2CH), 127.74 (s, C), 129.88 (s, 2CH), 144.08 (s, C).
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PhONHZ

2¢: 97% yield, *H NMR (400 MHz, CDCls ): 5 = 3.76 (s, 2H), 6.82-.84 (m, 2H), 7.39
(d, J = 8.0 Hz, 1H), 7.51-7.55 (m, 4H), 7.67 (d, J = 4.0 Hz, 2H). 13C NMR ( 100 MHz,
CDCl3): § = 115.52 (s, 2CH), 126.38 (s, CH), 126.51 (s, 2CH), 128.10 (s, 2CH),
128.81 (s, 2CH), 131.57 (s, C), 141.28 (s, C), 146.04 (s, C).
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2d: 94% yield, 'TH NMR (400 MHz, CDCk ): 5 = 3.42 (s, 2H), 3.71 (s, 3H), 6.61 (d,
J=8.0 Hz, 2H), 6.72-6.74 (m, 2H). 13C NMR ( 100 MHz, CDCls): § = 55.74 (s, CH3),
114.83 (s, 2CH), 116.43 (s, 2CH), 140.08 (s, C), 152.75 (s, C).
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2e: 97% yield, °F NMR ( 376 MHz, CDCh): § = -61.11 ppm; 'H NMR ( 400 MHz,
CDCl3): & = 3.92 (s, 2H), 6.66 (d, J = 8.0 Hz, 2H), 7.38 (d, J = 8.0 Hz, 2H).3C
NMR ( 100 MHz, CDCls ): § = 114.19 (s, 2CH), 124.89 (d, Jcr = 270.0 Hz, C),
126.70 (d, Jor =11.2 Hz, C), 126.71 (d, Jcr = 3.7 Hz, 2CH), 149.43 (s, C).
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2f: 95% yield, ™M NMR ( 400 MHz, CDCl3): § = 3.52 (s, 2H), 6.54 (dd, J = 4.0, 4.0
Hz, 2H), 6.82 (d, J = 8.0 Hz, 2H). 13C NMR ( 100 MHz, CDCl3): § = 115.68 (d, Jor =
22.7 Hz, 2CH), 116.13 (d, Jcr = 7.3 Hz, 2CH), 142.69 (d, Jcr = 2.2 Hz, C), 156.38 (d,
Jer = 235.0 Hz, C).
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CIONHZ

29: 95% yield, 'H NMR (400 MHz, CDCl3): § = 3.62 (s, 2H), 6.54 (d, J = 8.0 Hz,
2H), 7.07 (d, J = 8.0 Hz, 2H). 13C NMR ( 100 MHz, CDCls): & = 116.30 (s, 2CH),
123.01 (s, C), 129.14 (s, 2CH), 145.12 (s, C).
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BrONHZ

2h: 94% yield, 1H NMR (400 MHz, CDClz): § = 3.62 (s, 2H), 6.50-6.52 (m, 2H),
7.19-7.21 (m, 1H). 13C NMR (100 MHz, CDCls): § = 110.11 (s, C), 116.79 (s, 2CH),
132.03 (s, 2CH), 145.56 (s, C).
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2i:93% yield, TH NMR (400 MHz, CDCls ): § = 4.18 (s, 2H), 6.87 (d, J = 8.0 Hz, 1H),
7.48-7.63 (m, 4H), 7.90 (d, J = 8.0 Hz, 1H), 8.00 (s, 1H). 3C NMR ( 100 MHz,
CDCl3): 8 = 109.87 (s, CH), 119.07 (s, CH), 121.11 (s, CH), 123.85 (s, C), 125.04 (s,
CH), 126.09 (s, CH), 126.63 (s, CH), 128.77 (s, CH), 134.62 (s, C), 142.42 (s, C).
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NH,

2j: 95% yield, 'H NMR ( 400 MHz, CDCl3): § = 2.35 (s, 6H), 3.58 (s, 2H), 6.40 (s,
2H), 6.54 (s, 1H). 13C NMR ( 100 MHz, CDClz ): § = 21.46 (s, 2CH3), 113.28 (s,
2CH), 120.55 (s, CH), 139.05 (s, 2C), 146.62 (s, C).
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NH,

2k: 93% vield, 'H NMR (400 MHz, CDCl3 ): § = 2.48 (s, 6H), 3.79 (s, 2H), 7.02 (t, J
= 8.0 Hz, 1H), 7.30 (d, J = 8.0 Hz, 2H). 13C NMR ( 100 MHz, CDCk): 5 = 17.86 (s,
2CHs3), 118.24 (s, CH), 121.90 (s, 2C), 128.61 (s, 2CH), 143.20 (s, C).

11



=y
- =l oo [ ]
¥ W0 F- O RO © -
h 00 =0 @ ®
BN on F =
Ll el el ) © o
o —
o —
-+ —
o~
\ J:‘ :d: 8
o - =1
e e )
147 ‘%E 4#_
I T T T I T T I I T !
10 g -] 4 2 0 [ppm]
ey [ o Nm
0 1:] - oQ m o= "]
-3 - @©6 @ 5D =+
b o~ w w oy TNO w
— vy ] Qr ]
L N oN= o b ~
‘] AL % i
o —
w —
- -
) }
o \ 'l
‘ T T T T | T T T T ‘ T T T T | T T T T | T
200 150 100 50 o [ppm,

Cr
NH,
21:90% yield, *H NMR (400 MHz, CDCl3 ): & = 3.36 (s, 4H), 6.67-6.73 (m, 4H). 1%C
NMR ( 100 MHz, CDClz): 8 = 116.77 (s, 2CH), 120.30 (s, 2CH), 134.78 (s, C).

12



—
o
2 €3S 0 02— ) 06D 0 03 0 o o
b GURLDND®OON 1] o
- G e OO 000 w S
— R bt A A A A 4 <
P40 U 0 040 W0 W0 WO o o
o _|
[+
o
]
o
-4
- |
=3
< 3 d
il <
T T T T T T T T T T T T T T T T T T T T
10 8 & 4 2 o [ppm]
o © @ =
3 o w I o
— - @ © o 0w
ol ~ & THS
— =4 ow !
B ] = W
- - [y
w —
-
o -
o } |

‘ T T T T | T T T T | T T T T | T T T T |
200 150 100 50 0 [ppm]
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2m: 92% yield, TH NMR ( 400 MHz, CDClz ): § = 3.33 (s, 4H), 6.56 (d, J = 1.2 Hz,
4H). 3C NMR ( 100 MHz, CDCl3): 8 = 116.73 (s, 4CHs3), 138.60 (s, 2C).
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NH,

NH,
2n: 91% yield, 'H NMR (400 MHz, CDCls ): § = 1.91 (s, 3H), 3.52 (s, 4H), 6.15 (d, J

= 8.0 Hz, 2H), 8.81 (t, J = 4.0 Hz, 1H). 3C NMR ( 100 MHz, CDCk): & = 10.26 (s,
CH3),106.72 (s, 2CH), 107.37 (s, C), 126.83 (s, CH), 145.33 (s, C).
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HO@NHZ

20: 95% yield, 'lH NMR ( 400 MHz, DMSO ): & = 4.36 (s, 2H), 6.44-6.53 (m, 4H),
8.44 (s, 1H). 13C NMR ( 100 MHz, DMSO): § = 115.93 (s, 2CH), 116.11 (s, 2CH),
140.97 (s, C), 148.82 (s, C).
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Cr”

NH»>
2p: 89% yield, 'TH NMR ( 400 MHz, CDClz): & = 6.08 (s, 2H), 6.53-6.65 (m, 2H),
7.19 (t, J = 8.0 Hz, 1H), 7.36 d, J = 8.0 Hz, 1H), 9.75 (s, 1H). 13C NMR ( 100 MHz,

CDCl3): & = 116.07 (s, CH), 116.34 (s, CH), 118.80 (s, C), 135.25 (s, CH), 135.76 (s,
CH), 150.01 (s, C), 194.15 (s, CH).
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24: 83% yield, 'H NMR ( 400 MHz, CDCls ): & = 2.89 (s, 1H), 3.71 (s, 2H), 6.45 (d, J
= 8.0 Hz, 2H), 7.19 (d, J = 8.0 Hz, 2H). 13C NMR ( 100 MHz, CDCh): § = 75.17 (s,
CH), 84.61 (s, C), 111.16 (s, C), 114.67 (s, 2CH), 133.50 (s, 2CH), 147.20 (s, C).
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NH,

2r: 80% yield, TH NMR ( 400 MHz, CDCl3): § = 4.90 (s, 2H), 6.77 (d, J = 8.0 Hz,
1H), 6.99 d, J = 8.0 Hz, 1H), 7.18 (t, J = 6.0 Hz, 2H), 7.89 (d, J = 8.0 Hz, 1H), 8.62
(t, J = 2.0 Hz, 1H). 3C NMR (100 MHz, CDCls): 8 = 110.06 (5, CH), 116.01 (s, CH),
121.37 (s, CH), 127.43 (s, CH), 128.88 (s, C), 136.01 (s, CH), 138.45 (s, C), 144.05 (s,
C), 147.45 (s, CH).
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Cr
NH,
2s: 85% yield, 'H NMR (400 MHz, CDClz): & = 4.48 (s, 2H), 6.62-6.68 (m, 2H),

7.22-7.27 (m, 2H). 13C NMR ( 100 MHz, CDClz): 8 = 95.67 (s, C), 115.33 (s, CH),
117.85 (s, CH), 117.91 (s, C), 132.33 (s, CH), 134.11 (s, CH), 150.00 (s, C).
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NC@NHz

2t: 86% vyield, 1H NMR ( 400 MHz, CDCl3): & = 4.19 (s, 2H), 6.51 d, J = 8.0 Hz,
2H), 7.25 (d, J = 8.0 Hz, 2H). 13C NMR (100 MHz, CDCls): 8 = 99.57 (s, C), 114.44
(s, 2CH), 120.43 (s, C), 133.77 (s, 2CH), 150.82 (s, C).
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HOOCONHz

2u: 88% yield, H NMR ( 400 MHz, DMSO ): & = 5.88 (s, 2H), 6.57 (d, J = 8.0 Hz,
2H), 7.64 (d, J = 8.0 Hz, 2H), 11.99 (s, 1H). 13C NMR ( 100 MHz, DMSO ): & =
113.03 (s, 2CH), 117.33 (s, C), 131.71 (s, 2CH), 153.60 (s, C), 168.00 (s, C).
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