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S1. Methods and materials

All aldehydes, ketones, nitroarenes and amines were obtained commercially from various
chemical companies. 1,3,5 trimethoxybenzene was purchased from Sigma Aldrich Co., Ltd,;
nickel(ll) nitrate hexahydrate (AR, 98%), citric acid (AR,>99.5%), anhydrous ethanol (99.5%)
were obtained from Shanghai Macklin Biochemical Co., Ltd.; H2SOs (GR, 98%) was purchased
from Sinopharm Chemical Reagent Co.,Ltd.;Al>O3 (basic, 200~300 meshes), 5 wt% Pt/C, 5 wt%
Pd/C, 10 wt% Pd/C, and 5 wt% Ru/C catalysts were purchased from Aladdin Co., Ltd.; CDCl3
(99.8% D, containing 0.03% TMS, stabilized with Ag)was applied by Meryer Chemical
Technology Co., Ltd. Before using, the purity of aldehydes and ketones has been checked.

GC were recorded by GC-2014C (Shimadzu, Japan) column with HP5 (30 m x 250 mm X
0.25 um) and FID detector. GC-MS was determined by TRACE 1300I1SQ GC-MS (Thermo Fisher
Scientific, America). H and *C NMR were recorded on a Bruker AVANCE IIl 400 MHz
spectrometer using CDClIs solvents. The TEM measurements were performed on a JEM-2100F
microscope opeated at 200 kV. The SEM was conducted on Analytical SEM SU-70 (Hitachi, Japan)
operated at 10kV. XPS data were conducted on a Escalab250 Xi photoelectron spectrometer
(Thermo Fisher Scientific, America) equipped with an Al Ko X-ray source with scan number of 5.
The peak position was calibrated with C 1s peak at 284.8 eV. XRD powder patterns were recorded
on an X’Pert Pro MPD (PANalytical, Netherlands) using the Cu Ka radiation source. Processing
and assignment of the powder patterns was done on the software Jade 6.0 and using the Powder
Diffraction File (PDF) database of the International Centre of Diffraction Data (ICDD). Nitrogen
adsorption isotherms were measured at -196 C QUADRASORB SI apparatus (Quantachrome,
America) apparatus by using the BET method. Raman spectra were measured at LabRAM HR800
apparatus (HORIBA JY, France) with wavelength 100~3200 cm™.

S2. General preparation of catalysts




S2.1. Preparation of Ni@C-H>O

In a typical synthesis procedure, nickel (I1) nitrate hexahydrate (Ni (NOs)2 6 H20,0.3 mol)
and citric acid (CeHgO7, 0.3 mol) were dissolved in deionized water (5 mL). The mixture was then
aged at 70<€ for 8 h under stirring (300 rpm) until to obtain a transparent greenish gel, followed by
drying at 100<€ for 72 h in a drying oven to remove the excess water. The obtained greenish solid
was then calcining at fixed bed at 600 or 700 <€ for 3 h under a high-purity N2 (99.999 %) flow of
40 mL minL. The heating rate was controlled at 2 € min*. The obtained black solids were treated
in 1M H2SO4 aqueous solution at 70€ until the solution colorless to remove the insecure and
uncovered Ni particles. The black solids were then full washed with deionized water until pH of
waste solution was 7. Then, the black solids were dried at -48 €€ for 12 h in vacuum by using a
freeze dryer. The dried black solids denoted as Ni@C-x-H20, where x is calcining temperature of
greenish gel, such as Ni@C-600-H-0 or Ni@C-700-H-0.

S2.2. Preparation of Ni@C-EtOH

In a typical synthesis procedure, nickel nitrate hexahydrate (Ni(NO3z)2 6 H20, 0.3 mol) and
citric acid (CeHgO7, 0.3 mol) were dissolved in anhydrous ethanol (5 mL). The mixture was then
aged at 70 <€ for 4 h under stirring (300 rpm) until to obtain a bubble-shaped greenish gel,
followed by drying at 100<€ for 24 h in a drying oven to remove the excess solvent. The obtained
greenish solid was then calcining at fixed bed at 600 or 700 €€ for 3 h under a high-purity N2
(99.999 %) flow of 40 mL mint. The heating rate was controlled at 2 € min™. The obtained black
solids were treated in 1M H2>SO4 aqueous solution at 70€ until the solution colorless to remove
the insecure and uncovered Ni particles. The black solids were then full washed with deionized
water until pH of waste solution was 7. Finally, the black solids were dried at -48 <€ for 12 h in
vacuum by using a freeze dryer. The dried black solids denoted as Ni@C-x-EtOH, where x is
calcining temperature of greenish gel, such as Ni@C-600-EtOH and Ni@C-700-EtOH.

S2.3. Preparation of Ni-NiO@Cs

In a typical synthesis procedure, Ni@C-H>O and Ni@C-EtOH were grinded and sieved to
powders of 800 meshes and then were heated at fixed bed at 200 <€ for 1 or 2 h under argon
(containing 1 vol% O;) flow of 30 mLmint. All these materials were labeled as
M1/M2@C-x-y-z-s, where M1= Ni; M2=NiO; x denotes the pyrolysis temperature; y denotes the
oxidation temperature; z denotes the oxidation time; and s denotes the solvent, respectively.

S3. General procedure of the synthesis of amines

S3.1. General procedure for the synthesis of primary amines

The reaction was proceeding in a stainless-steel autoclave with six wells (20 mL per well),
one thermocouple and one circulating water-cooling equipment. Each well was loaded with one 10
mm magnetic stirring bar, 0.5 mmol corresponding carbonyl compound, 0.05~0.1mmol
1,3,5-trimethoxybenzene, 10 mg M1/M2@C-x-y-z-s catalyst, and 5SmL ammonia solution (2 M in
methanol). Then, the autoclave was sealed and flushed with hydrogen (Hz) three times at 2 MPa
pressure and it was pressurized with 2 MPa H». The autoclave was placed into a heating mantle
and the stirring was set at 400 rpm. The autoclave was heated from room temperature to target
temperature (inside temperature) at rate of 2 € min* and keep the target temperature for require
time. The target temperature was used as the reaction temperature. After the reaction, the autoclave
was cooled down to room temperature. The waste gas was discharged then the reaction solutions
were collected with a dropper and filtered. The catalyst was immobilized on the magnetic stirring
bar and can be recycled by a magnet. The catalyst was washed thoroughly with ethanol and water.
The reaction products were identified by GC-MS and *H NMR and the yields of reaction products




were determined by H NMR. For 'H NMR analysis, about 2 mL reaction solution was
concentrated under a N2-flow, and then added 0.5 mL of CDClIswhich preneutralized with basic
AlxOs.

1 g scale experiments were carried out in a 500 mL stainless steel autoclave with one
thermocouple. In a typical experiment, 1g carbonyl compound, 0.35 mmol
1,3,5-trimethoxybenzene, one 30 mm magnetic stirring bar, and Ni/NiO@C-700-200-2h-EtOH
(10mg per 0.5 mmol carbonyl compound) and ammonia solution (2 M in methanol, 5 mL per 0.5
mmol carbonyl compound) were loaded into the reactor. The procedure of reaction and product
analysis were similar to the 0.5 mmol scale experiments.

S3.2. General procedure for the synthesis of secondary amines and tertiary amines

The reaction was proceeding in a stainless steel autoclave with six wells (20 mL per well),
one thermocouple and one circulating water cooling equipment. Each well was loaded with one 10
mm magnetic stirring bar, 0.5-3 mmol corresponding carbonyl compound, 0.5-0.75 mmol
corresponding amine, 0.05~0.1 mmol 1,3,5-trimethoxybenzene, 10 mg
Ni-NiO@C-700-200-2h-EtOH, and 5 mL methanol. Then, the autoclave was sealed and flushed
with hydrogen (H.) three times at 1-2MPa pressure and it was pressurized with 1-2MPa Ha. The
autoclave was placed into a heating mantle and stirring the reaction solution at 400 rpm. The
autoclave was heated from room temperature to target temperature (inside temperature) at rate of
2 mint and keep the target temperature for require time. The target temperature was used as the
reaction temperature. After the reaction, the autoclave was cooled down to room temperature. The
waste gas was discharged then the reaction solutions were collected with a dropper and filtered.
The catalyst was immobilized on the magnetic stirring bar and can be recycled by a magnet. The
catalyst was washed thoroughly with ethanol and water. The reaction products were identified by
GC-MS and 'H NMR and the yields of reaction products were determined by *H NMR on a
BRUKER AVANCE IIl 400 MHz spectrometer. For *H NMR analysis, about 2 mL reaction
solution was concentrated under a N2-flow, and then added 0.5 mL of CDClz which preneutralized
by Al>0s.

S4. TEM spectra
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S5. BET measurements
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BET table of selective catalysts
Pore size Surface area Total pore volume
Catalyst .
(nm) (m?/g) (cm3g) micro- and meso-
Ni@C-700-H,0 6.543 161.937 0.268
Ni@C-700-EtOH 5.609 182.051 0.270
Ni/NiO@C-700-200-1h-H,0 5.625 160.087 0.262
Ni/NiO@C-600-200-1h-EtOH 5.678 160.172 0.242
Ni/NiO@C-700-200-2h-EtOH 5.131 223.912 0.287




S6. XPS spectra
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XPS peak assignment

Cls Ni2paz
Catalyst N N - -
C-CIC-H C-O 0-C=0 Ni® Ni2* Ni?*  Statelite
Ni@C-600-H,0 284.8 2859 2895 853.1 854.0 855.7 859.1
Ni/NiO@C-600-200-1h-H,0 284.8 286.5 2889 8525 853.6 855.7 860.2
Ni@C-700-H,0 284.8 286.5  288.9 8526 853.7 855.8 858.4
Ni/NiO@C-700-200-1h-H,0 284.8 286.1 289.2 8529 853.6 855.8 859.7
Ni@C-600-EtOH 284.8 2859  290.3 853.1 853.6 856.5 860.6
Ni/NiO@C-600-200-1h-EtOH 284.8 286.4 2889 8526 853.8 856.1 860.7
Ni@C-700-EtOH 284.8 286.5 2889 8526 853.7 8559 858.6
Ni/NiO@C-700-200-2h-EtOH 284.8 286.5  289.2 853.0 8539 856.1 860.4
S7. EDS element
Number Catalyst Ni(%) C(%) O(%) S(%)
A Ni@C-600-H,0 37.83 58.39 3.78 0
B Ni@C-700-H,0 33.61 60.98 5.41 0
C Ni@C-600-EtOH 29.06 68.12 2.82 0
D Ni@C-700-EtOH 25.35 68.6 5.32 0.73
E Ni/NiO@C-600-200-1h-H,0 30.05 60.7 9.24 0
F Ni/NiO@C-700-200-1h-H,0 22.9 72.54 4.56 0
G Ni/NiO@C-600-200-1h-EtOH 26.91 59.24 13.84 0
H Ni/NiO@C-700-200-2h-EtOH 20.78 64.7 14.02 0.5

S8. Catalyst recovery using magnetic stir bar and catalytic activity recycle test
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S9. Raman spectra of all freshed catalysts used in Table 1 in the manuscript
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S9. Raman spectra of all catalysts after the reaction used in Table 1 in the manuscript
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S10. NMR and GCMS spectra
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A161 #2870 RT:13.76 AV:1 NL:2.26E8
T: + ¢ ElFull ms [33.00-500.00]

100 166.14
95
90
85

80 HaN

75

70

65

60

Exact Mass: 167.09
55
50
45
40

136.12
35
30
25
20

151.15

15
10

‘ 178.18 207.23 229.04 252.97
prereprrrrpee T T

293.37
T

22 24

331.2
T

7

T
26

368.09
T

T
28

30 32 34

391.73 415.17
T T

443.86
T

36

474
T

.59 498.34
T

200 250

m/z

300

350

400

T
450



Al72

NH,

f2 (ppm)

RT: 0.00-37.11

3 437 698 7.84 856

2 (ppm)

15.30

12.36

12.25 | 14.78

NH,

27.68
26.78

1609 1648 2014 2215 2366 2556 h [ 28.33 29,01 31.28 33.16 35.30

NL:
1.32E9
TIC MS
Al172

4

A172 #3322 RT:15.30 AV:1 NL:1.86E8
T: + ¢ ElFull ms [33.00-500.00]

100
95
90
85
80
75
70
65
60
55
50
45
40
35
30
25
20
15
10

T
10

LI B B o B e
12 14

166.15

197.17

181.14

223.13
Ty

16

18 20 22
Time (min)

NH,

O/

(o)

~
Exact Mass: 197.11

253.22 271.18 297.98
TrrrreTerry

24 26 28

327.02 349.17
T T

30

32

384.23 407.22 437.36
e Mt M

34

36

452.26

472.03 489.01
TR

T
250 300

m/z

350

400

T
450



Al162

(o]
/

(]
/

2 (ppm)

RT: 0.00 - 37.10

E| 437 6.23 7.84 8.65

2 (ppm)

14.20

e

12.36

11.02 1371

H,N

\14.47 1541 18.15

21.04 2290 2511 2525 26.18 2719 2987 32.18 3321

NL:
1.42E9
TIC MS
A162

36.11

LI I B B B B |
4 10

A162 #2999 RT: 1420 AV:1 NL:2.21E8
T: + ¢ ElFull ms [33.00-500.00]

100
95
90
85
80
75
70
65
60
55
50
45
40
35
30
25
20
15
10

T T T T T T
12 1

166.15

182.14

| 207.11
Wpreerprrest

A e e
16 8 20
Time (min)

H,N

5N

Exact Mass: 197.11

197.18

22

24563 269.11 306.59 326.86 34
L A A e i v

T T T
4 26

9.23 37

T
28

30

2.31 405.03 420.19
LEAEat Mt s st st A

T T
32

34

455 .5

36

6 477.26
Ty

200

T
250
m/z

300

350

400

T
450



Al157

NH,

OH

2 (ppm)

RT: 0.00-37.11

10

436 613 7.83

12.34

9.86 11.15

2 (ppm)

12.87

HyN

HO

| 1324 1445

18.30

2111 2353 2514 2541 2682 2826 30.38

3351

NL:
2.18E8
TIC MS
A157

37.02

4 6 8

A157 #2608 RT: 12.87 AV:1 NL:2.12E7
T: + ¢ ElFull ms [33.00-500.00]

100
95
90
85
80
75
70
65
60
55
50
45
40
35
30
25
20
15
10

136.15

T
10

T
1

152.12

Exact Mass: 153.08

168.12
T

14 16

HaN

HO

SN

207.23
T

18 20
Time (min)

T
22

230.05 253.03 268.12 312.01
i M e e T

T
24

327.

T
26

08 346.43
T

T
28

391.3
:

T T T T T
0 32 3

4 405.27 429.59
T

36

450.98

475.66 489.21
e

150

200

250
m/z

300

350

T
400

T
450



A130

=0

HO

2 (ppm)

NH,

HO

J

RT: 0.00 -

2 (ppm)

37.10
12.23

o—

OH 0 0

HoN
272 2

OH o
9.32 OH

24.00 24.26

406 614 771 | 1115 || 11314 1304 1715 2009 2143

1} 2458 26.14 27.85 29.78 31.90

34.73 35.93

NL:
2.53E8
TIC MS
A130

e . o o o o s o e e e e e e L e o o e o e o e B .S o e o e s s e e e e e
26 28 30 32 34

2 4 6 8 10 12 14 16 18 20 22 24
Time (min)

A130 #2564 RT:12.72 AV:1 NL: 1.06E7
T: + ¢ ElFull ms [33.00-500.00]

100
95
90
85
80
75
70
65
60
55
50
45
40
35
30
25
20
15
10

136.12

152.09
H,N

o/

OH
Exact Mass: 153.08

‘ 168.14 207.17 22150 25423 281.06
LABAAI MM A Meast eAtd add St Lt Maay st A e net

327.10 342.71 360.!
L St aanss sy haate

08

407.00

43!
T

36

9.33  466..
T

21

490.08
T

T T
150 200 250 300
m/z

350

400

450



Al139

Cl

Cl

NH,

2 (ppm)

RT: 0.00-30.11

=
U @ @ N N ©® ® © © 9
g o oo a o 0o oo

B oR NN W ow AN g
o o o & G o » ©
T T TR R NS AT AT TR AR TN RY RN AR TR ARTRN AR ETH ANTTNAURTN INRTRNITRTUATET]

o

2001, 47

16.17

NH,

Cl

13.73

| 14.26

12.31
).

16.89
]

2 (ppm)

NL:
5.81E8
TIC MS
A139

N

21.29

2
19.93 2011 |\ 2182 22,55 2515 2667 27.78 |

o

2

o

4 6

A139 #4029 RT: 13.73 AV:1 NL: 8.86E7
T: + ¢ El Full ms [28.00-350.00]

100
95
90
85
80
75
70
65
60
55
50
45
40
35
30

405479 653 839 918
T T T

10.33
h
I e e e

12

T T
14 16
Time (min)

8 10

106.07

NH,

Cl
Exact Mass: 141.03

140.05

113.06 12506 | 142:09

|146.94 167.09 183.28
L S s B O L

206.83 220.29
B S

18 20 22 24 26 28

(Innovax column)

24509 264.89  287.05 302.09 323.44 335.17
I e B AL T T T

140 160 180

m/z

200

220 240 260 280 300 320 340



A234

Cl

Cl

2 (ppm)

RT: 0.00 -37.09
1005

953
90

A O ® N N © @
G e e o a o a
T

2R NN W oW A
o o g o O o
vl e e b b b b e b e e e e

o

o

6.47

208 298 555

NH,

o}

O
12.35

12.77

(0}

16.41

2 (ppm)

20.35 21.61
1975

2473 2555 26.37 28.75 30.11

32.53 3361 36.03

NL:
6.04E8
TIC MS
A234

o

6

14 16

L0 L B e o
18 20 22
Time (min)

T
24

26

28

30

32 34

T
36



A234 #1314 RT: 6.47 AV:1 NL: 191E8
T: + ¢ EIFull ms [33.00-500.00]

100

77.08

51.06

65.07

106.08

79.10

91.10

NH,

Exact Mass: 107.07

327.79 341.37
e

380.29 403.
T

19 430.07
T

468.90  497.53
A Maad Mt

50

‘hou ‘1‘ “

| 118.20 140.77 190.81 208.04 239.87 253.09 281.45
LA s Wt s aad MM MR A Sl Masd AAAd Aias il Mted st Madd MRt M)

T
150 200 250
m/z

A234 #2359 RT: 10.02 AV:1 NL: 8.00E6

T: + ¢ EIFull ms [33.00-500.00]
1

100
95
%
85
80
75
70
65
60
55
50
45
40
35
30
25
20
15
10

77.09

79.12

89.08

06.10

NH,

Cl
Exact Mass: 141.03

140.07

113.06

125.07

T
300

T
350

T
400

T
450

Iy H Iy “
100

h‘“ 153.39  193.07 207.12 237.72 253.19 267.96
e e e et

150 200 250
m/z

306.42 331.21 355.15
[P TR

300

350

383.82
T

T
400

415.60 430.04
e
450

471.18 489.75
TP



A235

RT: 0.0
100

95

90

B R NN ®W WA M OO D O NN ® ®
o o m O 1 O G o 0l O @ O G o u o a
vl e b b b bbb s b b b e e |

A235 #:

f2 (ppm)

NH,

2 (ppm)

0 -37.09

72
E o NH,

12.35

870 1628 17.83
208 437 650 | 911 1144 | 13.40 i | 18.15 20.05 23.18 24.76 25.54 26.44 28.20 29.70 33.33 34.27
T

NL:
1.04E9
TIC MS
A235

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36
Time (min)

o

1389 RT:6.72 AV:1 NL:2.10E8

T: + ¢ EIFull ms [33.00-500.00]

100

124.09

NH,

F
Exact Mass: 125.06

105.11

97.08

77.09
75.07

51.10

57.04
‘\‘ “\ ‘ \H \\‘ M\\ Ll .05 159.06 183.11 207.11  245.16 262.99 280.91 312.73 327.15 341.21 365.27
t |RAasd andad ndas et L e e e A L A it s bt i sl Ln M S M T T

| 136 405.65
T T

439.42 467.12 484.64
T [T

1
50 100 150 200 250 300 350 400 450
mi/z



A239

Cl

2 (ppm)

NH,

2 (ppm)

RT: 0.00-37.11
9.29 NL:
1005 NH, NH 6.09E8
053 2 TIC MS
E A239
003 cl

)
al

6.46

A O 9 9 N N ®
e a0 a0
T

2R NN W oW A
o o g o O o
vl e e b b b b e b e e e e

o

9§ 19.79
208 436 551 9.15 ||/ # 1456 1642 1804 | 2098 2370 2554 27.96 2884 3125 33.26 34.07

T
2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36
Time (min)

o

o



A239 #1313 RT:6.46 AV:1 NL: 1.42E8
T: + ¢ EIFull ms [33.00-500.00]

100 06.10
95
90
85
80

75 NH,

70

65

60

55

50

Exact Mass: 107.07

45 79.11
40
35
30
25 77.09

20

51.07
91.10
52.12

° ‘
il

ol

47229 494.08

50

|115.20 146.21 168.19
150

A239 #2143 RT:9.29 AV:1 NL: 1.60E8
T: + ¢ EIFull ms [33.00-500.00]

100 106.08
95
90
85

80

NH,
Cl
75
70
65
60

Exact Mass: 141.03

55
50
45
40

77.08
140.04

35
30
25
20

15

79.11
51.07

113.07

10
5

75.07 || 89.10
63.06 ‘
1.

207.04 227.08 25327 278.03 309.10 326.37 341.14 370.81
e Mt e e M e e iatat
200 250 300 350

miz

412.71 43029
et
400

401.47
T

439.06
T

f
450

477.33
T

50

o n“ “\ L, 1e402

L ‘
1
100 150

206.97 228.43 252.99  282.96 316.26 340.87 355.58
R B A B i A L bt Lads Bt e sty Ly A Bl

T T
200 250 300 350

m/z

T
400

T
450



A210

2 (ppm)

~o o~ NH;

f2 (ppm)

RT: 0.00 - 37.09

NL:

5.70E7

TIC MS
21019102
5212954

12.35

SoSNH2 o) o)

11.93
5',7,5, 593 786  1097]] 1421 1518 1744 1800 2259 2421 2555 2632 27.74 3043 3220 3531
‘ ‘
6

T e e e e e e I N e s s B e B 0 e e s s s e e s e T L e S T .
8 10 12 14 16 18 20 22 24 26 28 30 32 34 36
Time (min)

210_191025212954 #515 RT: 3.75 AV:1 NL: 9.00E6
T: + ¢ ElFull ms [33.00-500.00]
100 44.10
95
90
85
80
75
70 45,09
65
60

oo~ NH2
Exact Mass: 101.12
55

50
45

40 56.11
35
30
25
20 7211

15 101.17

10 86.13

Ji H‘ “196.19 128.14 151.12 190.98 206.93 234.93 255.05 28220 311.13 341.20 354.55 381.16 419.86
LAY A e L e e e R B e e e e e M A L e e A Mt s oty St saaad ot K M e A s

T T T
100 150 200 250 300 350 400 450
m/z

461.88 494,61
T T




A212

/\/\/\/\
NH,

2 (ppm)

RT: 0.00 -37.12
6.94

E (=70 415

E i 6.69 |\ 7-28 8.84 9.05
Ot

/\/\/\/\
NH,

2 (ppm)

NL:

1.70E8

TIC MS
21219102
5225721

12.35

13.98 18.49 19.32 2295 2505 25.83 27.84 28.97 3350 3427 36.72

16.38
I

4 6 8 10

212 191025225721 #1453 RT: 6.94 AV:1 NL: 2.28E7
T: + ¢ ElFull ms [33.00-500.00]
100 44.10

95

90

85

80

75 4511
70
65
60
55
50
45
40

55.10

56.11
69.12
86.12

35
30
25
20
15 100.15

10

12022
| 140.27
ey

T
12

14

16

18 20 22 24 26 30
Time (min)

LI s
32 34 36

P N N
NH,

Exact Mass: 129.15

192.02 207.17 223.01 264.17 281.05 326.29 341.16 354.98 389.48  419.73 458.94 498.64
T S Bl s ma s A e A iaas saaad s Lass sadas Lt aissd nadds Laas sanad T

100

150

200 250 300 350 400 450

m/z



A219

2 (ppm)

S NH2

2 (ppm)

RT: 0.00 - 37.10
8.58 NL:
6.19E8

TIC MS
A219

NS NH

12.35

18.42

18.63 20.34
971 .

El 209 463 623 7.83 1030 11587 1490 1814 ] | 2113 2493 2616 27.62 29,13 3091 3237 35.76
OF v e T T T e T T T T T
0 2 4 6 8 10 12 14 16 18 20 2 24 26 28 30 3 34 36

Time (min)

A219 #1935 RT:8.58 AV:1 NL:857E7
T: + ¢ EIFull ms [33.00-500.00]
4412

100
95
90
85
80
75
70

o5 NSNS NH2

60

55

50

45

40

35

30

25
20
15
10

100.15

114.17
142.22

m\‘\ Al ‘ L ll15417 18412 20688 22400 25493 26825 327.11 342.34 41425 42969 45305 49394
g e e e e e e e g i M e i e e e et

100 150 200 250 300 350 400 450
m/z

376.59
T




A211

R

2 (ppm)

W/\/NHZ

2 (ppm)

RT: 0.00 - 37.10
232 NL:

1.08E8

TIC MS
211_19102
5221351

362 758
E I} ‘ 4.21 6.93 | 839 9.39 1212 14.48 17.59 21.38 23.58 2457 26.21 27.04 30.08 3256 33.95 35.37

L o e e e e L s s e o e L e e e e e e s s s s B L e
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 32 34 36
Time (min)

211 191025221351 #96 RT:2.32 AV:1 NL: 1.35E7
T: + ¢ ElFull ms [33.00-500.00]
100 70.10
95
90
85
80
75
70
65
60

Y\/NHQ

Exact Mass: 87.10
55
50
45
40
35
30
25
20

87.15

15
10

88.16
“" 117.19 145.18 192.18 207.08 240.21 282.20 301.19 329.39 353.00 389.14 416.14 440.40 462.10 499.13
T LR e A e LA Mt b ast s Laas M s A L B L M i e e At LAAAST s Mas KA assd niaad adas AnAAr Miat sty AR

T T
100 150 200 250 300 350 400 450
m/z




A213

\)vo

2 (ppm)

12 (ppm)

RT: 0.00-37.11
2.36 NL:

8.16E7

TIC MS
213_19102
5234045

12.35

‘ 3.78

7.4

*,3.91 6.80 |0, 7.96 9.69 | 1267 15.08 1590 18.63 21.65 2349 24.80 2557 2816 29.38 3067 34.14 35.18

L o e LA o B o s o s o s e s e s e B ., e e e s e e s s S e s e e s
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36
Time (min)

213 191025234045 #106 RT: 2.36 AV: 1 NL: 8.79E5
T: + ¢ ElFull ms [33.00-500.00]
100 41.10 87.15

95

90

85

80

75

70

65

- \)\/
55 NH,

58.12
50 Exact Mass: 88.09

45
40
35
30 70.12
25
20
15

10
5
0

126.32 143.46 166.24 207.15 250.76 ~ 281.23 327.43 341.46 364.48 395.28
e e B LA Maat Laahd s M aadts s s Andas aenad aned s MM M d St sias Aadn Maaed nad Aaas Mt sast as

150 200 250 300 350 400 450
m/z

420.76 443.00 464.38 497.37
LMAA aiasd Ay aass et T




A160

(0]

XY\/NHZ

2 (ppm)

RT: 0.00 - 37.10

8.52
|

E| 4.37

I
i 7.01 } 9.63 10.83

2 (ppm)

15.55

14.68

17.29

20.97

20.79
2036 [, 2226 2253 2552 26.24 28.86 30.09 32.18 33.26 3511

NL:
1.20E9
TIC MS
A160

0 2 4

A160#769 RT:6.61 AV:1 NL: 1.15E8
T: + ¢ ElFull ms [33.00-500.00]

100 4108 86.07
95
90
85

57.12

80

75 69.12

70 >rY\/NH2
65

12

60 Exact Mass: 143.17

55
50
45
40
35 128.18
30
25
20

15
10
5

o M‘H‘ ey “ B -

14

184.30 207.01
st mast nass:

16

e L s e o e o o e e e e LA e s e e e
8

18

20 22 24 26 28 30 32 34 36

Time (min)

249.04
T

281.13 31051 341.13  371.19 384.66 431.23 464.30
T T T T T

491.24
T

200

T
250

350

300

T
400 450

m/z



A186

I

2 (ppm)

5

2 (ppm)

5



A289

2 (ppm)

NH,

o

2 (ppm)

RT: 0.00 - 37.09
3.64 NL:
1005 7.95E8
959 TIC MS
NH, A289

~
4.56 12.37

40

BONN W W o
o o a1 & a S
NI AT T AT ST AT IR TR TN IR RN IR AN FRTRN NN

-
o

13.47
1166 19.77

2.04 | 5.22 7.83 9.38 5 | 15.24 18.37 ]20.71 2246 2462 2565 27.00 2826 29.72 32.60 33.83 3555
L e e e e B e B B L L e S e s o s e B s B B

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36
Time (min)

o

=}

o



A289 #483 RT: 3.64 AV:1 NL: 1.08E8
T: + ¢ EIFull ms [15.00-500.00]
69.11

100
95
90
85
80
75
70

97.09 NH,
O
\

Exact Mass: 97.05
65

60-
55

50 41.09

45
96.09
403 28.09 53.09

35

30 80.09
25

s 198.11
I \‘ H“ ‘\H Il \‘,99,.10 12295  163.06 180.20 207.02 24857 262.89 307.31 34094 356.11 40355 429.11 44414 479.80
Ot bl W M gt e : : . A A A A bt S et

T 1 i
50 100 150 200 250 300 350 400 450
miz

A289 #753 RT:4.56 AV:1 NL:8.61E7
T: + ¢ EIFull ms [15.00-500.00]
30.09

100
95
90
85
80
75 4300
70
65 7107 o

NH,

60
55 Exact Mass: 101.08
50
45
40
35
30
25

20
58.08

10 84.11

H“\ Il | 10109 12037  160.01 180.03 208.12 24238 281.15 400.85 429.22 444.42 489.27
bl e e e T e e P e
50 100 150 200 250 300 350 400 450

m/z

325.00 341.12 361.64
L e et i



Al45

~0
O™\

(I

2 (ppm)

NH,

0™\

2 (ppm)

RT: 0.00 - 30.10

8.29
NH,
O™\

211

" 889 954 1163 11.90 1409

E 1248 405 552 7.30 785
L e e LA B s

16.16

NL:
7.18E8
TIC MS
Al145

16.48
H 1907 2001 2081 2238 2382 2481 2671 2823
— —

10 12 14 16
Time (min)

6 8

A145 #2429 RT:8.29 AV:1 NL:5.00E7
T: + ¢ El Full ms [28.00-350.00]

100 96.08
95
90

85 111.11

80

75

70

65

60

95.12

94.10
- NH,

O™\

S

18

20 22

™1
24 26 28 30

55
50
45
40
35
30
25
20
15
10

41.08

43.06

68.10 83.09

78.07

Exact Mass: 111.07

123.16 137.12

167.04
L

177..
T

16

207.03 218.41 238.31 252.80 281.12 29542  316.93 326.79 345
T T =TT =TT T

.56
1

120 140

160

180

200

=T
220

T
240 260 280 300 320 340

m/z



Al158

HO

2 (ppm)

NH,

(@]

HO

2 (ppm)

RT: 0.00 -37.13

9.33 NL:
4.48E8
TIC MS

12.35 A158

HO/\U/\NHZ o o~

E 436 608 7.83 898 |° 1040 | 1340 1541 18.14 2052 2261 2426 25.12 2599 2827 30.00 31.64 33.32 35.86
L e e e L o e e e L i e B e e T o e e L i B e e e e e e B T A s o o e e e e e e o o e I e o o o e o

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36
Time (min)

A158 #1568 RT:9.33 AV:1 NL:1.23E8
T: + ¢ El Full ms [33.00-500.00]
100 96.07
95
90
85
80
75
70
65
60

Exact Mass: 127.06
55

50
45
40
35
30
25
20
15 127.12

10 97.09

Il, Hh “ 152.15 17106 190.04  234.99 253.18 282,37 310.77 327.15 348.00
Rt et e T B e L et s Kt

100 150 200 250 300 350 400 450
m/z

385.04 405.03 445.13 463.99 486.49
LASAAY Lassd M sasts miadd niaas neariiasd)
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A164 #3249 RT:15.05 AV:1 NL:1.97E8
T: + ¢ ElFull ms [33.00-500.00]
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bl d ]
034 “Hh‘\\“\ ‘H\ ,

©
N
N
IS)

“\ HM ‘\ | | 205.16
T el

16 18 20
Time (min)

T

Exact Mass: 193.11

223.94 253.16 270.21
e T

22 24 26

306.15 324.20  356.0;
| RSSE lasas Mans nasss sass

32 34

406.29 423.73
preeeprrreeeT

479.97
ey

I LHA
50 100 150

250
m/z

300 350

400



A236

=0

[

N

NH,

2 (ppm)

[
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A177 #742 RT.6.52 AV:1 NL:121E8
T: + ¢ EIFull ms [33.00-500.00]
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A177 #3782 RT: 16.86 AV:1 NL:3.21E8
T: + ¢ EIFull ms [33.00-500.00]
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NH,

£2 (ppm)
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RT: 0.00 - 37.10
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11.16
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6.46E8
TIC MS
A140

16.23 || 1849 19.64 2349 25.11 2645 27.57 28.44 3116  33.37
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A204

15 10 5 0
2 (ppm)

o

15 10 5 0
2 (ppm)

I ML L L

200 150 100 50 0
2 (ppm)

'H NMR (400 MHz, CDCls) § 7.82 (m, 3H), 7.73 (s, 1 H), 7.46 (m, 3H), 4.26 (m, 1 H), 1.48 (d, 3H). 1*C
NMR ( 125MHz, CDCls) 5, 133.34, 132.62, 128.33, 127.66, 127.49, 126.06, 125.62, 124.05, 123.81, 51.23,
24.48.



RT: 0.00 - 37.10
100

©
it

o N N @
o S g o

w BB g
a S o o

B
o o o o

4.36
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A204 #3170 RT: 14.78 AV:1 NL: 4.32E7
T: + ¢ EIFull ms [33.00-500.00]
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A168 (A202 GC-MS)

NH,

2 (ppm)

RT: 0.00-37.11
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35.48
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15 10 0
2 (ppm)
RT: 0.00 - 30.08
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S ~
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16.16
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55 _0O
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A205 #1893 RT: 1044 AV:1 NL: 6.89E7
T: + ¢ EIFull ms [33.00-500.00]
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15.56

HO

2 (ppm)

NH,

NL:
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A206 #886 RT: 7.01 AV:1 NL: 6.38E7
T: + ¢ EIFull ms [33.00-500.00]
1
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A206 #1794 RT:10.10 AV:1 NL:2.93E7
T: + ¢ EIFull ms [33.00-500.00]
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44,04

100

45,17

IO
E 2

Exact Mass: 153.10

83.05

18812 15213 17
e

14

6.03 207.06
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A159 #580 RT:5.97 AV:1 NL:7.58E8
T: + ¢ EIFull ms [33.00-500.00]
43.
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A159 #3050 RT: 14.37 AV:1 NL: 2.77E7
T: + ¢ EIFull ms [33.00-500.00]
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A181#1065 RT:7.62 AV:1 NL:7.87E8
T: + ¢ EIFull ms [33.00-500.00]
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A203 #2776 RT: 1344 AV:1 NL: 7.65E6
T: + ¢ ElFull ms [33.00-500.00]
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A268 (A238 GC-MS)
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RT: 0.00 - 37.10
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A255
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A203 #2816 RT: 1357 AV:1 NL:3.08E5
T: + ¢ ElFull ms [33.00-500.00]
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A257
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A252
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A252 #1495 RT:7.08 AV:1 NL: 3.05E8
T: + ¢ EIFull ms [15.00-500.00]
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A252 #3276 RT:13.14 AV:1 NL: 4.40E7
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A256

f2 (ppm)
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RT: 0.00 - 37.10
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A253
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A254

2 (ppm)

RT: 0.00-37.11

12.38

El 218 352 709 783 865 1227
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A254 #3885 RT: 15.21 AV:1 NL:2.03E8
T: + ¢ ElFull ms [15.00-500.00]
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A196
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Mu

RT: 0.00-37.12

1005
95

w0 @ e N N ® © ©
.0 0 & o a o & o

PR N N W oW NS
o mw o m o o & & o O«
T TR ST ST TR AT TR AR TR TR ERTRY SR TR AR TR ARETN A ST UNTTN AR ETRERRTUATT]

6.81
4.42 565 8p8

8.75 1117

O
12.37

13.43

2 (ppm)

16.17

15.67

1659 2014 2253 23.20 2528 26.05 260 5927 3138

NL:
1.50E8
TIC MS
A196

34.64 37.09

0

12

L s e B B L e e e B e B e B e
10 14 16 26 28 30 34 36

18 20 22
Time (min)



A196 #3431 RT: 15.67 AV:1 NL: 1.22E6
T: + ¢ EIFull ms [33.00-500.00]

100 180.15
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A196 #3578 RT: 16.17 AV:1 NL: 4.39E7
T: + ¢ EIFull ms [33.00-500.00]
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A291 (A198 GC-MS)

2 (ppm)

2 (ppm)

15 10 0
f2 (ppm)
RT: 0.00 - 37.08
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A198 #3836 RT: 17.04 AV:1 NL: 1.56E7
T: + ¢ EIFull ms [33.00-500.00]
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A198 #3923 RT: 17.34 AV:1 NL: 7.00E7
T: + ¢ EIFull ms [33.00-500.00]
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A292(199 GC-MS)

L ,

2 (ppm)

2 (ppm)
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A199 #4644 RT: 19.79 AV:1 NL: 8.65E6
T: + ¢ EIFull ms [33.00-500.00]
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A199 #4691 RT:19.95 AV:1 NL: 2.83E7
T: + ¢ EIFull ms [33.00-500.00]
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A244 (200 GC-MS)
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RT: 0.00 - 37.08
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A200 #4410 RT:19.00 AV:1 NL: 1.21E6
T: + ¢ EIFull ms [33.00-500.00]
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A200 #4630 RT:19.74 AV:1 NL: 4.65E7
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A334 (277 GC-MS)

RT: 0.00 -
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A277 #2645 RT: 10.99 AV:1 NL: 3.27E8
T: + ¢ EIFull ms [15.00-500.00]
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A332 (A273 GC-MS)
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A273 #4573 RT: 17.55 AV:1 NL: 2.36E8
T: + ¢ EIFull ms [15.00-500.00]
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A337 (A272 GC-MS)
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A272 #4871 RT: 18.56 AV:1 NL:5.74E7
T: + ¢ EIFull ms [15.00-500.00]
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A333
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