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General remarks

All reagents were obtained from commercial sources and used as received. Pluronic
F-127 Mw = 12,600, EO106PO70EO106) was supplied by Sigma-Aldrich Co. LLC.
Technical grade petroleum ether (40-60°C bp.) and ethyl acetate were used for
chromatography column.

The images of surface morphologies and the energy-dispersive spectrometry (EDS)
spectra were acquired by scanning electron microscope (SEM) with FEI Quanta 400
FEG. The structure and crystallinity of the as-synthesized catalysts was tested by
powder X-ray diffraction (XRD) analysis on a D8 Advance diffractometer (Bruker,
Germany) . X-ray photoelectron spectra (XPS) was analyzed on the Thermo ESCALAB
250XI instrument.

'H NMR spectra were recorded in CDCl3; at ambient temperature on Bruker
AVANCE 1 300 or 400 spectrometers at 300.1 or 400.1 MHz, using the solvent as
internal standard (7.26 ppm). *C NMR spectra were obtained at 75 MHz and referenced
to the internal solvent signals (central peak is 77.2 ppm). Chemical shift (8) and
coupling constants (J) are given in ppm and in Hz, respectively. The peak patterns are
indicated as follows: s, singlet; d, doublet; t, triplet; q, quartet; m, multiplet, and br. for
broad.

GC analyses were performed with GC-14C (Shimadzu) equipped with a 30-m capillary
column (Supelco, SPB-5, fused silica capillary column, 30 M*0.25 mm*0.25 mm film
thickness), was wused with No/air as vector gas. GCMS were measured by
GCMS-7890A-5975C (Agilent) with GC-7890A equipped with a 30-m capillary
column (HP-5ms, fused silica capillary column, 30 M*0.25 mm*0.25 mm film
thickness), was used with helium as vector gas.

The following GC conditions were used: initial temperature 80 °C, for 2 minutes, then
rate 20 °C/min. until 260 °C and 260°C for 20 minutes.

Preparation of the Ru-OMC catalyst

During the fabrication process of catalysts, 9.45 g Pluronic F127 was firstly dissolved in
ethanol solution under stirred conditions to form a transparent solution A. Then, 16.5 g
resorcinol was completely dissolved in water and obtained solution was slowly added in
the solution A and continuously stirred to obtain solution B. Subsequently, 13.5 g
formaldehyde (37 wt%) was added to solution B slowly. After stirring for 30 min, 2.3
ml HCIl was added slowly as a catalyst to solution B, and the mixtures was stirred
continuously for 6 h. The obtained precursor solution presents two separated phases, the
upper transparent phase was discarded, while the lower yellow phase was considered as
polymer-rich resorcinol formaldehyde resin precursor. The RuCl; was then added to this
precursor with 5 wt% Ru contents. Finally, the precursors with different Ru contents
were dried in an oven at 90 °C for 12 h. The resulted polymers were then carbonized at
1000 °C for 2 h with a heating rate 2 °C/min under a N> atmosphere with the flow rate
of 80 mL/min. Finally, the Ru-OMC catalysts were obtained after cooling down the
materials to room temperature. The obtained catalysts were denoted as Ru-OMC.
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Characterization of Ru-OMC catalysts

The images of surface morphologies and the energy-dispersive spectrometry (EDS)
spectra were acquired by scanning electron microscope (SEM) with FEI Quanta 400
FEG. The structure and crystallinity of the as-synthesized catalysts was tested by
powder X-ray diffraction (XRD) analysis on a D8 Advance diffractometer (Bruker,
Germany) in the 20 range of 10°~80°. Small-angle XRD was also performed at 20 from
0.5° to 5°. X-ray photoelectron spectra (XPS) was analyzed on the Thermo ESCALAB
250XI instrument using Al Ka (hv =1486.6 e¢V) from an X-ray source operating at 15
kV and 10 mA. The C(1s) line at 284.6 eV was used as the binding energy reference.

Fig. S1. The SEM micrographs of (a), (b) as-synthesized Ru-OMC catalyst and (c) , (d)

reused for 14 times.

General procedure for Ru-OMC catalyzed selective reductive aminations of
aldehvydes with imines

Ru-OMC (5 wt%, 1 mol%, 20 mg), imine (0.5 mmol), aldehyde (0.75 mmol), PhSiH3
(0.75 mmol, 90 pL) and MeOH (2 mL) were introduced in a tube under air, equipped
with magnetic stirring bar and was stirred at 40 °C. After 16 h, the conversion of the
reaction was analyzed by gas chromatography. The solvent was then evaporated under
vacuum and the desired product was purified by using a silica gel chromatography
column and a mixture of petrol ether/ethyl acetate as eluent.
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Characterization data of substrates

N-benzyl-4-methoxy-N-benzylaniline' (3a)

@mﬁ

Light green solid, yield = 82%, 124 mg, 'H NMR (300 MHz, CDCl3): 4 = 7.41-7.28 (m, 10H),
6.85-6.76 (m, 4H), 4.64 (s, 4H), 3.79 (s, 3H). PC{'H} NMR (75 MHz, CDCl3): 4 = 151.8, 143.9,
139.1, 128.7, 127.1, 127.0, 114.8, 114.6, 55.8, 55.3. MS (EI): m/z: 303 (70, M"), 212 (70), 91
(100), 65 (20).

N-benzyl-N-(2-ethylbutyl)-4-methoxyaniline (3b)

@mﬁj |

Colorless solid, yield = 85%, 126 mg, '"H NMR (300 MHz, CDCls): § = 7.35-7.22 (m, 5H), 6.81
(d, 2H, J=9.3 Hz), 6.70 (d, 2H, J= 9.0 Hz), 4.53 (s, 2H), 3.77 (s, 3H), 3.24 (d, 2H, J= 7.2 Hz),
1.75-1.73 (m, 1H), 1.49-1.30 (m, 4H), 0.91 (t, 6H, J = 7.5 Hz). 3C{'H} NMR (75 MHz, CDCl5):
0=151.4,143.9,139.5,128.6,127.1, 126.7, 114.8, 114.7, 56.6, 56.3, 55.9, 39.4, 23.7, 10.9.

N,N-dibenzylaniline? (3¢)

@NO

Colorless solid, yield = 86%, 117 mg, 'H NMR (300 MHz, CDCls): § = 7.42-7.21 (m, 12H),
6.82-6.75 (m, 3H), 4.72 (s, 4H). BC{'H} NMR (75 MHz, CDCl3): 6 = 149.3, 138.7, 129.4,
128.8, 127.0, 126.8, 116.9, 112.6, 54.3. MS (EI): m/z: 273 (30, M"), 196 (25), 182 (25), 91
(100), 65 (10).

N-benzyl-N-(4-methylbenzyl)aniline' (3d)

@mﬁﬂ

Orange solid, yield = 58%, 83 mg, 'H NMR (300 MHz, CDCl3): & = 7.39-7.19 (m, 11H),
6.81-6.75(m, 3H), 4.69 (s, 4H), 2.412 (s, 3H). *C{'H} NMR (75 MHz, CDCl3): § = 149.3,
138.7, 136.5, 135.5, 129.4, 129.3, 128.7, 126.9, 126.7, 124.5, 116.8, 112.6, 54.2, 54.0, 21.1. MS
(EI): m/z: 287 (40, M™), 196 (10), 105 (100), 91 (55), 77 (35).

N-benzyl-N-(2-methylbenzyl)aniline' (3e)
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@NO

White solid, yield = 45%, 65 mg, 'H NMR (300 MHz, CDCls): § = 7.37-7.22 (m, 11H),
6.74-6.72(m, 3H), 4.72 (s, 2H), 4.62 (s, 2H), 2.32 (s, 3H). 3C{'H} NMR (75 MHz, CDCls): § =
149.2, 138.7, 135.7, 130.5, 129.4, 128.8, 127.0, 126.9, 126.8, 126.3, 126.1, 116.8, 116.6, 112.4,
54.3,52.5, 19.1. MS (EI): m/z: 287 (45, M), 183 (90), 105 (100), 91 (80), 77 (50).

N-benzyl-N-(4-bromobenzyl)aniline' (3f)
©/\ N
Br

Green solid, yield = 62%, 109 mg, 'H NMR (300 MHz, CDCL3): & = 7.51-7.17 (m, 11H),
6.80-6.77 (m, 3H), 4.69 (s, 2H), 4.64 (s, 2H). 3C{'H} NMR (75 MHz, CDCl3): = 149.0, 138.4,
137.8, 131.9, 129.4, 128.8, 128.6, 127.2, 126.9, 120.8, 117.3, 112.8, 54.5, 53.9. MS (EI): m/z:
351 (30, M"), 207 (10), 169 (35), 91 (100), 77 (55).

N-benzyl-N-(4-fluorobenzyl)aniline' (3g)
©/\N

F
Light yellow solid, yield = 83%, 121 mg, 'H NMR (300 MHz, CDCls): § = 7.38-7.21 (m, 9H),
7.09-7.03 (m, 2H), 6.81-6.78 (m, 3H), 4.69 (s, 2H), 4.66 (s, 2H). *C{'H} NMR (75 MHz,
CDCl): 8 = 163.7 (d, Jcr = 243.1Hz), 149.2, 138.6, 134.3, 129.4, 128.8, 128.5 (d, Jcr = 7.9Hz),

127.1, 126.9, 117.2, 115.8 (d, Jor = 21.3Hz), 112.8, 54.4, 53.8. MS (EI): m/z: 291 (50, M*), 200
(10), 109 (100), 91 (80), 77 (25).

N-benzyl-N-(2-fluorobenzyl)aniline' (3h)

@NO

F
White solid, yield = 78%, 113 mg, 'H NMR (300 MHz, CDCL): & = 7.41-7.10 (m, 11H),
6.79-6.76 (m, 3H), 4.77 (s, 2H), 4.73 (s, 2H). *C{'H} NMR (75 MHz, CDCls): § = 162.59 (d,
Jor = 243.75Hz), 148.7, 138.4, 139.3, 128.7, 128.5, 128.4, 127.0, 126.7, 125.4 (d, Jor = 13.5Hy),
124.2 (d, Jor = 3.75Hy), 117.0, 115.5 (d, Jer = 21.0Hz), 112.5, 54.5, 48.5. MS (EI): m/z: 291
(45, M"), 200 (35),109 (55), 91 (100), 77 (35).

N-benzyl-N-(2-chlorobenzyl)aniline' (3i)
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©/\N/< j

Cl
White solid, yield = 51%, 78 mg, 'H NMR (300 MHz, CDCl): & = 7.45-7.19 (m, 11H),
6.79-6.70 (m, 3H), 4.75 (s, 2H), 4.74 (s, 2H). BC{'H} NMR (75 MHz, CDCls): 6 = 148.7, 138.4,

135.5, 133.2, 129.8, 129.4, 128.9, 128.3, 127.9, 127.2, 127.1, 126.8, 117.2, 112.5, 54.7, 52.8.
MS (EI): m/z: 307 (50, M*), 180 (15), 125 (55), 91 (100), 77 (50).

N-benzyl-N-pentylaniline® (3j)
©/\ N /( ]

Light yellow oil, yield = 72%, 91 mg, 'H NMR (300 MHz, CDCls): § = 7.40-7.22 (m, 7H),
6.76-6.70 (m, 3H), 4.61 (s, 2H), 3.45 (t, 2H, J = 7.5 Hz), 1.79-1.69 (m, 2H), 1.47-1.34 (m, 4H),
0.98 (t, 3H, J= 6.6 Hz). BC{'H} NMR (75 MHz, CDCls): 6 = 148.7, 139.3, 129.3, 128.7, 126.9,
126.7, 116.0, 112.2, 54.6, 51.5, 29.5, 27.0, 22.8, 14.3. MS (EI): m/z: 253 (20, M™), 196 (65), 91
(100), 77 (15).

N-benzyl-N-(thiophen-2-ylmethyl)aniline' (3k)

©/\N/< ]
S
|/
Light yellow oil, yield = 68%, 95 mg, 'H NMR (300 MHz, CDCls): & = 7.43-7.25 (m, 8H),
7.04-6.80 (m, 5H), 4.82 (s, 2H), 4.69 (s, 2H). *C{'H} NMR (75 MHz, CDCl3): 6 = 148.8, 142.6,

138.6, 129.4, 128.8, 127.1, 127.0, 126.9, 125.2, 124.5, 117.6, 113.5, 54.2, 50.0. MS (EI): m/z:
279 (50, M), 97 (100), 77 (20), 51 (10).

N-benzyl-N-(furan-2-ylmethyl)aniline (31)

©/\N/< j
)
|/
Light yellow oil, yield = 71%, 93 mg, 'H NMR (300 MHz, CDCls): & = 7.42-7.27 (m, 8H),
6.92-6.80 (m, 3H), 6.42-6.31 (m, 1H), 6.28-6.19 (m, 1H), 4.68 (s, 2H), 4.60 (s, 2H). 3C{'H}

NMR (75 MHz, CDCls): § = 152.4, 149.0, 142.1, 138.8, 129.3, 128.8, 127.1, 126.9, 117.3,
113.1, 110.4, 107.6, 54.4, 47.8. MS (EI): m/z: 263 (75, M), 220 (15), 91 (50), 81 (100).

N-benzyl-N-((3-chloropyridin-4-yl)methyl)aniline (3m)
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|
c N
Light yellow solid, yield = 55%, 85 mg, 'H NMR (300 MHz, CDCls): & = 8.34-8.35 (m, 1H),
7.58 (d, 1H, J = 7.6 Hz), 7.20-7.41 (m, 8H), 6.68-6.81 (m, 3H), 4.72 (s, 2H), 4.70 (s, 2H).
BC{'H} NMR (75 MHz, CDCls): § = 150.3, 148.3, 148.1, 138.0, 136.8, 132.4, 129.6, 129.0,
127.3,126.7,122.8, 117.6, 112.4, 54.8, 52.2. MS (EI): m/z: 308 (60, M*), 231 (20), 126 (25), 91
(100), 65 (10).

N-(furan-2-ylmethyl)-N-(4-methoxybenzyl)aniline (3n)

o |
H,CO =

|/
Light yellow oil, yield = 69%, 101 mg, 'H NMR (300 MHz, CDCl3): § = 7.42-7.41 (m, 1H),
7.29-7.22 (m, 4H), 6.94-6.89 (m, 4H), 6.79 (t, 1H, J = 7.2 Hz), 6.37-6.35 (m, 1H), 6.22-6.21 (m,
1H), 4.60 (s, 2H), 4.56 (s, 2H), 3.85 (s, 3H). PC{'H} NMR (75 MHz, CDClz): 4 = 158.8, 152.5,
149.0, 142.0, 130.6, 129.3, 128.1, 117.3, 114.1, 113.2, 110.4, 107.6, 55.4, 53.8, 47.6. MS (EI):
m/z: 293 (35, M"), 121 (100), 81 (10).

N-(4-methoxybenzyl)-N-pentylaniline (30)

o
HsCO

Light yellow oil, yield = 77%, 109 mg, 'H NMR (300 MHz, CDCLs): § = 7.28-7.20 (m, 4H),
6.94-6.90 (m, 2H), 6.77-6.71 (m, 3H), 4.55 (s, 2H), 3.85 (s, 3H), 1.78-1.68 (m, 2H), 1.47-1.36
(m, 4H), 0.99 (t, 3H, J = 6.6 Hz). 3C{'H} NMR (75 MHz, CDCL): § = 158.6, 148.8, 131.1,
129.3,127.8, 116.0, 114.1, 112.3, 55.4, 54.0, 51.3, 29.5, 26.9, 22.7, 14.3. MS (EI): m/z: 283 (20,
M), 226 (10), 121 (100), 77 (15).

N,N-dibenzyl-4-bromoaniline* (3p)

@m@

Brown solid, yield = 33%, 58 mg, 'H NMR (300 MHz, CDCL): § = 7.44-7.29 (m, 12H), 6.69 (d,
2H, J = 8.7 Hz), 4.71 (s, 4H). 3C{'H} NMR (75 MHz, CDCL:): 5 = 148.2, 138.1, 132.0, 128.9,
127.2, 126.7, 114.4, 108.8, 54.6. MS (EI): m/z: 351 (20, M), 260 (5), 91 (100), 65 (20).

N-benzyl-4-bromo-N-(4-methylbenzyl)aniline' (3q)
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Light yellow solid, yield = 50%, 92 mg, '"H NMR (300 MHz, CDCls): § = 7.46-7.20 (m, 11H),
6.70 (d, 2H, J = 8.7 Hz), 4.72 (s, 2H), 4.70 (s, 2H), 2.45 (s, 3H). *C{'H} NMR (75 MHz,
CDCls): & = 148.2, 138.2, 136.8, 134.9, 131.9, 129.6, 128.9, 127.2, 126.7, 114.3, 108.7, 54.5,
54.3,21.2. MS (EI): m/z: 365 (20, M"), 207 (5), 105 (100), 91, (45), 77 (20).

Methyl 4-((benzyl(p-tolyl)amino)methyl)benzoate' (3r)

o
MeO,C

White solid, yield = 66%, 114 mg, 'H NMR (300 MHz, CDCL): 5 = 8.01 (d, 2H, J = 7.8 Hy),
7.36-7.29 (m, 7H), 7.01 (d, 2H, J = 8.1 Hz), 6.67 (d, 2H, J = 8.7 Hz), 4.67 (s, 2H), 4.65 (s, 2H),
3.93 (s, 3H), 2.26 (s, 3H). *C{'H} NMR (75 MHz, CDCL): & = 167.1, 146.9, 144.7, 138.7,
130.1, 129.9, 129.0, 128.8, 127.1, 126.9, 126.8, 126.5, 113.0, 54.9, 54.6, 52.2, 20.4. MS (EI):
m/z: 345 (45, M*), 253 (10), 195 (25), 91 (100), 65 (25).

N-((5-methylthiophen-2-yl)methyl)-N-pentylaniline (3s)

@AN@

Light yellow oil, yield = 74%, 106 mg, 'H NMR (300 MHz, CDCl;): § = 7.29-7.25 (m, 2H),
6.83-6.62 (m, 5H), 4.63 (s, 2H), 3.39 (t, 2H, J = 7.6 Hz), 2.47 (s, 3H), 1.70-1.68 (m, 2H),
1.43-1.39 (m, 4H), 0.98 (t, 3H, J = 7.2 Hz). *C{'H} NMR (75 MHz, CDCl;): 6 = 148.4, 140.6,
138.7, 129.3, 124.8, 124.5, 116.6, 112.8, 51.0, 50.3, 29.5, 27.1, 22.8, 15.5, 14.3. MS (EI): m/z:
273 (25, M"), 216 (10), 111 (100), 77 (15).

Tribenzylamine® (3t)

: @
Light yellow solid, yield = 64%, 92 mg, "H NMR (300 MHz, CDCls): § = 7.51-7.29 (m, 15H),
3.65 (s, 6H). *C{'H} NMR (75 MHz, CDCl;): 6 = 139.8, 128.9, 128.4, 127.0, 58.1. MS (EI):
m/z: 287 (30, M), 210 (35), 91 (100), 65 (15).

N,N-dibenzyl-2-methylpropan-1-amine® (3u)
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Light yellow solid, yield = 80%, 101 mg, 'H NMR (300 MHz, CDCl;): & = 7.53-7.32 (m, 10H),
3.65 (s, 4H), 2.29 (d, 2H, J = 7.5 Hz), 2.05-1.96 (m, 1H), 1.02-0.99 (m, 6H). 3C{'H} NMR (75
MHz, CDCl): 6 = 140.2, 129.0, 128.3, 126.9, 62.4, 59.0, 26.3, 21.0. MS (EI): m/z: 253 (5, M"),
210 (60), 91 (100), 65 (15).
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N-benzyl-N-(2-ethylbutyl)-4-methoxyaniline (3b)
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N,N-dibenzylaniline (3¢)

u PPN ATONT O < L.
TEERASSERRRNARTLRER g el e
[ o e e o o o N - T ] =+
RERERARARARLR Uy e | 1 Origin Bruker
e T 26000 BioSpin
r Gabl
% 2 Solvent DC13
f .
| [24000 |3 Temperature 2053
| 4 Pulse Sequence zg30
Fozooo  |® 18
" - £ 6 Receiver Gain 96
| [ 2 T Relaxation 1. 0000
20000
] ) J Delay
8 Pulse Fidth 15,0000
18000 9 Spectrometer 300. 13
Frequ
10 Spectral Ridth £009.6
[FLE000 |11 Lowest 11514
N Frequency
12 Nucleus m
14000 13 Aequired Size 32768
14 Spectral Size 65536
12000
10000
I
8000
6000
, 1000
1]
|"I ! 2000
I
gl Ja | 5 A Lo
=T i s
e o 2 F-2000
T T T T T = T = T T T T — T T T T T T T T T
9.5 6.0 &5 80 L5 70 65 6.0 4.5 4.0 35 30 25 20 L5 1.0 05
§ £hegs ga g | -
o G SoND 3o - 10000 Parsmeter Value
5 o Do Db % 5o @ 1 Crigin
I 5F T7 |
2 Solvent ol
9000 |y femparature 286.0
i Fulse Seguence  =zgpe3l
Number of Scans: 683
L saon Receiver Gin 185

Relaxation Delay 2. 0000
Fulse Width 10, 0000
Spectrometer 75.47
7000 Frequency

10 Spectral Width 18023.8

11 Lowest Frecuency —1462.0
130
N 32768
63336
+5000
4000
1
3000
2000
|
|
+1000
1]
|
. | L el

T T T T T T T T T T
180 170 180 150 140 130 120 116 100 an ED 0 80 B0 40 30 20 10
1 (ppm)



N-benzyl-N-(4-methylbenzyl)aniline (3d)

o

gh3zzesea-ge g e o
SERRHONNT2EE g & Paraneter Value
el S I i 1 Origin Bruker
[t BioSpin
' Gmbi
]
| Lagss 2 Solvent CIcs
3 Temperature 2971
4 Pulse Sequence 2430
peooo 5 Number of Scans 16
. 6 Receiver Gain 96
{ e Lsso0 7 Relaxation Delay 1.0000
/ | | 8 Pulse Width 15,0000
! 4 - ! 9 Spectrometer 300. 13
5000 Frequency
10 Spectral Width — 6009.6
L1so0 11 ijwasl Frequency ~1151.4
12 Nucleus 1H
13 Acquired Size 32768
e 4000 14 Spectral Size 65536
3500
Gy 3000
2500
1
2000
|| F1500
I |
‘ ‘ m 1000
, |
NN | e
g \ I\ J\
S N S N S N _ _ _ (. Lo
b—J—l —_— —_ i
2 % E 2 iz
T T T T = T = T T T T T T T T T = T
9.0 8.5 8.0 1.5 7.0 6.5 6.0 5.5 5.0 45 4.0 15 3.0 2.5 2.0
f1 (ppm)
2 X = Parameter Value
| hv FE00 11 origin Bruker BicSpin
Ganbll
2 Solvent 13
[-650 | 3 Temperature 299.1
4 Pulse Sequence zgpe30
5 Number of Scans 123
500 16 Receiver Gain 195
7 Relaxation Delay  2.0000
8 Pulse Width 10. 0000
M 450
e spectrometer 75.47
| Frequency
10 Spectral Width 18028, §
400 111 Lowest Frequency  -1468.0
CH; 12 Nucleus 130
ep | 13 Acquired Size 32768
350 § 14 Spectral Size 65536
300
250
I
200
150
I
100
I
I
! 1 |50
o
=50
T T T T T T T T T T T T —T T T T T T T
210 200 180 180 170 160 150 140 130 120 110 100 90 80 F0 60 S0 40 30 20 10 0 10
1 (ppn)
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N-benzyl-N-(2-methylbenzyl)aniline (3¢)

o ] g2 B -
O30 040y P r~e Ll 000 Parameter Value
PP PP ©© - T o
i W [ | 1 Osigin Brukes
BioSpia
[ 5500 Gaibli
| i 2 Solvent ccls
| 3 Temperatire 297.1
I‘ soop | ¢ Puise Seavence  2¢30
i 5 Number of Scans 16
- 6 Receiver Gain 139
[ r iop |7 Eelaretion Delay 10000
45
il [ 8 Pulse Width 15, 0000
J J 9 Spectrometer 300,13
Frequency
000 |10 spectral Width 6009, 6
11 Lowest Frequency ~1151.4
12 Fucleus 1
3500 |13 Acquired Size 32768
14 Speetral Size 65536
N
2000
HC 200
2000
! ]
1500
1
I
ﬁ ‘ 1000
| |
. i I A
il J S | Lo
& 2 2 g =600
E o 4 &
T T T T T T T T T T T T T T T T T
9.0 85 &0 %65 70 65 60 656 50 45 40 35 30 25 20 15 L0 0.5
£1 (ppm)
+ OLDEOoOOO@Ooo -850
2 RERE83KA%:58 88 z
LR e =N R - R T L5 ) £ Farameton
2 fE5aERs88EEY = = )
T sogonoaanee zE @ 1 Grigin
| eEs=S A\ 500 i
GabH
2 Solvent €nels
3 Temperature 298.9
40 4 Pilse Sequence zgpg3d
5 Number Scans 120
3 in 183
400 7 2. 0000
3 10. 0000
§ Spectrometer 7847
-350 Freguencr
10 Spectral Width 18025.8
! -1468.0
| N 300
13C
13 Acquired Size 32768
14 Spectral Size 65536
1250
Hy T
200
i
|
H150
| 100
1 1
H50
o
50
T T T T T 7 T T T T T T 7 T T T T
170 160 150 140 130 12 10 100 90 80 70 60 50 40 3 20 10
£1 (pom)
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N-benzyl-N-(4-bromobenzyl)aniline (3f)

N

.,

28
vy FR Purameter Value
N ! Origin Bruker
Fs000 BioSpin
Gubli
L7sso |2 selveat coc13
3 Temwperature  297.5
[700 |t Pulse Seavence zg30
| 5 Nunber of Scans 16
[ r o |B Feceiver cain 96
fit ] ™ 7 Relaxation 1.0000
[ f Delay
J J F6000 |8 Pulse Width  16.0000
8 Spectrometer 300,13
Lssoa Frequency
10 Spectral Width 6009.6
Lsoon 1 Lovest 1514
N
B 12 I
4500 13 Acquired Size 32768
14 Spectral Size 85536
F1000
Br
Faso0
Fs000
Feso0
F2000
Fis00
F1oo0
Fso0
- — el S _1__J\_J\_._ sl
T F-500
g
T T T T T T T T = T T T T T T T T
10.5 10,0 9.5 9.0 85 60 55 50 45 40 55 30 25 20 L5 L0
£1 (ppm)
RR3RBIgkBR=2 @o -
SYRgTRe-n~nd 23 650 Parameter Value
P e e e B e 3
Sﬂ.’l’?ﬁ.“fﬁﬁﬁﬁ.‘:'{ 338 I Origin Bruker
| S % . BicSpin Gabli
(600 12 Solvent cocs
3 Temperature 298,5
Lssg |4 Pulse Sequence  2gpgso
§ Number of Scans 93
& Receiver Gain 195
ls00 |7 Relaxation Delay 2.0000
8 Pulse Width 10. 0000
9 Spectrometer 75.47
F450 | Frequency
10 Spectral Width  18028.8
N 11 Lowest Frequency -1468.0
100 |12 Nucleus 13c
18 Aequired Size 32768
L | e spectral size 65536
350
Br
300
250
200
150
' 100
50
o
50
T T 7 T —— T —— T —— T —— T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -0
£1 {ppm)




N-benzyl-/NV-(4-fluorobenzyl)aniline (3g)

T

(14000
IBECEIZCERR=D =]
AOMONNNNSO S @~ o© ;
B N 1 99 Pavamoter Value
Sl N [F13000 1 Origin Bruker
BicSpin
i Gbli
‘I 12000 2 Solvent coc1s
| 3 Temperature 207.7
[ 4 Pulse Sequence 2g30
| 2 (1000 15 Mumber of Seans 16
|| r ‘ 6 Receiver Gain 96
{ I,' | 10000 7 Relazation 1. 0000
0 " | Delay
A 4 8 Pulse ¥idth 150000
Loooo 9 Spectrometer 300,13
Frequency
6009. 6
Lsnoo 1151.4
Freguency
12 Nucleus m
Fanoo 13 Acquired Size 32768
N 14 Spectral Size 65536
Fsnoo
-
5000
1
! 4000
1"
Fanoo
1 I
Il
]
! L2000
1
|1
| | 1000
L _ A _ L
Epig o
i | g 1000
& o o 3
T T T T T T T T T T T T T T T T T T T
9.5 4.0 8.5 8.0 7.5 o 6.5 6.0 5.5 'SL! ~|.J 4.0 3.5 3.0 2.5 2.0 1.5 10 ()
£1 (ppm)
2% & EEING3=3 2B%g gz ;
& o $ CSYSESONG ~owo 58 650 Parameter Value
ege < gRrouugEy ST 38 | Origi Bruk
|1 | e NV N g BioSpin
00 GabH
2 Solvent coc13
oo |3 Temperature 298.6
250
4 Pulse Sequence  zgpgdl
5 Nusber of Scans 116
Lsg0 |8 Receiver Gain 195
7 Relaxation Delay 2.0000
8 Pulse Width 10. 0000
F50 |9 Spectrometer 75,47
Frequency
N 10 Spectral Width  18028.8
00 |11 Lowest Frequency -1468.0
12 Hueleus 13¢
Lysp |13 feavired Size 52768
- 14 Spectral Size 65536
| F300
k250
F200
F150
Iy
F100
F50
Fo
F-50
T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 0 80 50 10 30
£1 (ppm)




N-benzyl-N-(2-fluorobenzyl)aniline (3h)

EE82R-ILCERETASNNUTECREEREE £8
FTEONNONNNANN NN AN NN === O
P e e e P P e e P e PP e e e e e R M OO © T
et | el el L1 T ]
R
=
|
r |
| ’
{ .i |
/ |
! e J

N
F
|
1 |
] [
|
)
U
| "
. uL_JlL, AN R | -
T B
5 g g
32 w <
T . . T T T . T T . T T T . . T T T .
9.5 90 85 80 %5 70 65 60 55 50 45 40 35 30 25 20 L5 10 05
1 {ppm)
23 = g =z %
g8 = 8 3 g Fe00
I | I [
550
500
1 450
o 400
350
£
300
250
200
150
F100
|
|
Fs0
o
]
T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 120 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

Parameter Value
10000 Origin Bruker
BicSnin
Gt
2 Solvent CDC13
%9 |3 fomerawre  208.4
4 Pulse Sequence zg30
5 Mumber of Seans 16
(000 |6 Receiver Gain 31
T Relaxation L. 0000
Delay
8 Pulse Width 9. 6800
F7000 |9 Spectrometer 40013
Frequency
10 Spectral Fidth B012.8
11 Lowest 1535. 4
[F6000 Frequency
12 Mueleus 1H
13 Acquired Size 32768
L5000 14 Spectral Size 63836
F1a00
3000
2000
1000
0
Parameter Value
1 Origin Bruker
BioSpin
GanbH
2 Solvent CIc13
3 Temperature 298. 5
4 Pulse Sequence  zgped0
& Number of Scans 161
6 Receiver Gain 195
7 Relaxation Delay 20000
8 Pulse Width 10. 0000
9 Spectrometer 7547
Frequency
10 Spectral Width 18028.8
11 Lowest Frequency -1468.0
12 Nueleus 13c
13 Acquired Size 32788
14 Spectral Size 66536




N-benzyl-N-(2-chlorobenzyl)aniline (3i)

5598 23 [P
= "uls g - Parameter Value
Sl Y 1 Origin Bruker
Frooo BioSpin
Gubid
|2 sotvent cocl3
6500 13 Temperature 297.1
4 Pulse Sequence  2g30
Laooo |5 Mumber of Scans 16
= & Receiver Gain 123
II |7 Relaxaticn 1. 0000
‘ [-5500 Delay
J 8 Pulse Width  15.0000
Lsoon |9 Seectremeter  300.13
Frequency
10 Spectral Width 60096
500 |11 Lowest 11514
Frequency
12 Fueleus 1
N 4000 143 pcquired Size 32768
14 Spectral Size 65536
Fasoo
o Faoon
]
Fs00
|
2000
1l
[ | &
SET
| i
Flooo
1
f
| [ “ I-500
| | )
I S | N _L__MJ'_N_ L
iy o .
& 5 g =500
3 b -
. T . . T . T T T . T . . T T T T
&5 &0 15 1 65 60 55 50 45 40 35 30 25 20 L5 10 0.5
£1 (ppm)
3 REBLEERHEEEE 8 & oo
R S4cdTmamear 2 9 232 -
W DOHBGDE D o PR Parameter Value
T |oauunguaNy o o b3 1 Orig Bruke
il ] rigin ruker
[ iy ) | 1 F4000 BioSpin
Gubii
2 Solvent coc1a
3 Temperature 208, 2
Lysoo |4 Pulse Sequence  zapg30
5 Number of Seans 907
6 Receiver Gain 195
7 Relaxation Delay 2. 0000
Lyogy B Pulse widw 10. 0000
9 Spectrometer  75.47
Frequency
10 Spectral Width  18028.8
11 Lowest Frequency -1468.0
F2500 |12 Nueleus 15¢
13 Acauired Size 32768
‘ N 14 Spectral Size 65536
I
F2000
=]
1500
i
F1ooo
]
| F500
|
bkl | J
) et - ko
T : T . T T T T . T T T T :
170 160 150 140 130 120 110 100 90 B0 i B0 50 40

f1 (ppa)
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N-benzyl-N-pentylaniline (3j)

A

| == =] [Nk ~ o o) =] w0 M- & =k i) oy
§REEI3RRERRNRRR g EQy BRIISLUEERIEEL e
[l o GEs JiccdedacdoTde
LR LT (RIS bbby § vetith s
BioSpin
/ Looce | Gablt
| 2 Solvent el
f 3 Temperature  296.5
| ) 4 Pulse Sequence 1530
| | le0oo |5 Kumber of Scans 16
| i | f 6 Heceiver Gain 70
( | F r Foll 7 Relusation 1.0600
,I II | | | | Deluy
/ J ] i ) ! | FT000 |8 Pulse Width 15, 0000
§ Spectrometer 30013
Frequency
10 Spectral Width 60096
FB000 |11 Lowest 1151. 4
N Frequency
1 12 Nucleus
. 13 Acquired Size
5000 |14 Spectral Size
HaC
i 1000
i | | Fsuno
|
| g 2000
‘\
]
* FLono
I
_ B g T PO, |0 = e ponamsel t LA S|
e 5 s T L
) 5 s 8 s a8 e
= i o1 2 oW o=
T T T . T . T T T T T T T T T T . T T
95 90 &5 &0 75 70 &5 60 &5 &0 45 40 &5 30 25 20 L5 L0 05
1 (ppm)
o P
g & 3Ra5 8¢ 82 88 3 Paramerer | Value
s & gEsg 8o . L B T P
| (- il A Dot
14095 soivent coe13
3 Teweratite 2963
1300} 4 Pulse Sequence  zgpgdd
5 Number of Scans 152
Li2go|6 Receiver Gain 195
1 Relasation Delay 2.0000
8 Pulse Width 10,0000
Py rentrmater 1547
Frequency
Liooo 10 Spectral Width 180288
11 Lowest Frequency -1468.0
[agq 12 actens
| 13 Acquired Size
14 Spectral Size
| Feoo
Hale
F7o0
Feno
Fsoo
! I
; Fano
]
Fano
1
1 T 200
i J _L oo
: | ,
F-100
; : : . : : : ; ; . : : : . : . ;
1 160 150 140 130 120 10 100 % &0 70 60 50 40 3 20 10
fl (ppm}




N-benzy

pd

N-(thiophen-2-ylmethyl)aniline (3k)

L =TTy P peayry
HEC3dEnrEel 8RR 2 28808358
SIIMANMOANNIIANNCCOIRNNRRRRR D
L o LN L L o o o e o e e L L S e = I Ce Y e e e e R g
nid gyt i
S 25000
(
|
|
/
|
| 1’
3
[
| | 20000
[ 7 fl-
{ ]
| | |
! J
R /@ k15000
\“/\\N
Y
10000
|
]
5000
L5
I} I
1
\ le'
— A JIJ-L__ - — Lo
ey iy
2 g 22
o - P
T T T T T T T T T T T T T T T T
a5 9.0 &5 8.0 7.0 65 60 65 50 45 40 &5 30 25 20 L& L0 05
1 (ppe)
9 BERR-23DE3 8 5z 1200
2 S BABNLAGS: 2 zg
I ===\ ]| (il
Fito0
1000
Feoo
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]
Fsoo
Fs00
400
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I
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1
100
1o ‘
- 2 : B
100
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180 170 166 150 140 130 120 110 100 9% 8 70 60 50 40 30 20 10
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Parameter

Origin

2 Solvent

3 Temperature

4 Pulse Sequence
& Mumber of Scans
6 Receiver Gain

7

Valus
Bruker
BioSpin
bl
€De13
297.0
230
18
7

Relaxation Delay 1. 0000

8 Pulse Width 15, 0000

9 300. 13

10 Spectral Width  6009.6

11 Lowest Frequency -1151.4

12 Nueleus H

13 Acguired Size 32768

14 Spectral Size 65536

Paraneter Va

L Grigin Bruker
BioSpin
Gt

2 Solvent coeLs

3 Temperature 2977

14 Pulse Sequence  zgpgd0

5 Number of Scans 93

6 Receiver Gain 195

7 Relaxation Delay 2. 0000

8 Pulse Width 100000

9 Spectrometer  75.47

Frequency

10 Spectral Width  18008.8

11 Lowest Frequency ~1462.6

12 Nucleus 136

18 Acquired Size 32768

14 Spectral Size 85506




N-benzyl-N-(furan-2-ylmethyl)aniline (31)

A

(0]
|

HEAEEES82RERE2 ez .
S5 ISpog i e &8 5500 '
N L e L A - Pvmiitor Ynlds
~==d N Nt LY 1 Origin Bruker
BioSpin
| L sa0a bt
| 2 Solvent [SNE]
| 3 Temperature 206.6
| P Sequence  zgd0
| - i § Number of Scans 16
| r I| 6 Recatver Gain 86
| ¢ 7 Relazation Delay 10000
I.' [ - | 4000 |5 pulse Width 15, 0000
! J /] / 9 Spectrometer  300.13
Frequency
N lasgo |10 Spectral wideh 6005, s
11 Lowest Fraquency
12 Nucleus
13 Acquired Size
3000 |14 Spectral Size
2600
2000
]
’ Fi500
| 11
k1000
I]
‘ I 500
| |J‘ J i A
NPT N L 111 AL 1 A L§
T g Or T
o g 85 g
o = sSa - =600
T T T T T T T T T T T T T
95 90 85 &0 T5 7.0 65 & 5.5 60 45 40 35 30 25 20 L5 10 0.5
f1 (ppa)
TR TR
i5 88 2838 8 3 § & g t§ I500 Paraneter Value
3% 98 {8RE rtgcs % B ;
2 IT FoEd =re2 & 1 Origin Bruker
R .. - e 8 It ol L1400 BioSpin
Gubll
2 Solvent 0e13
rLaoo 3 Temperature  296.5
4 Pulse Sequence zgpgdl
L1200 5 Number of 197
Scans
6 Receiver Gain 186
Lo 7 Relaxation 2. 0000
Delay
|5 8 Pulse Width 10,0000
9 Spectrometer 75,47
Frequency
900 10 Spectral Width 180288
11 !.rJIEa: 1468.0
Frequency
B 12 Nucleus
13 Acquired Size 32768
\ k700 14 Spectral Size 65536
F600
F500
Fa00
i 00
k200
|
F1o0
L : " Lo
100
T T T T T T T T T T T T T T T T T
170 180 150 140 130 120 [0 100 80 80 70 60 50 40 30 20 10
f1 (ppm)




N-benzyl-N-((3-chloropyridin-4-yl)methyl)aniline (3m)

21000

4723
Liron

(20000
r F19000
| 18000
( FLT000
16000

15000

14000
13000
12000
11000
L0000
000
E000
FT000
6000
5000
=000
3000

| 2000

1000

1000

(1900

150288
148320
148.127

138,031

136794

—132384

—129.597

%12&95@

h127.348

&1 26,745
122.838

417,588

112,43

o
%
—54 815
—-52.230

1800

1600
1500
1400
{1300
F1200
1100
1000
(900

(E00

FE00
(500
100
! 300
I [-200

100

100

=200

T T
00 80
£1 (ppa)

T T T T T T T
170 160 150 140 130 120 110

S22

Parameter Value
1 Origin Bruker
BioSpin
Gk It
2 Solveat ne13
3 Temperature 298, 3
4 Pulse Sequence  2g30
5 Number of Seans 16
6 Receiver Gain 57
7 Relaxation Delay 1. 0000
B8 Pulse Width 9. 6800
9 Spectrometer 400, 13
Frequency
10 Spectral Width 8012.8
11 Lowest Frequency ~1535.4
12 Nucleus H
I3 Acquired Size 32768
14 Spectral Size 65536
Parameter Value
1 Origin Eruker
BioSpin
GinlbsH
2 Solvent cpc13
3 Temperature  296.9
4 Pulse Sequence zgpe30
§ Number of Scans 300
6 Receiver Gain 208
7 Relaxation Z. 0000
Delay
8 Pulse Width 9. 9500
9 Spectrometer 100,62
Frequency
10 Spectral Width 24038.5
11 Lowest 1958.0
Frequency
12 Nucleus 13C
13 Acquired Size 32768
14 Spectral Size 65036




N-(furan-2-ylmethyl)-N-(4-methoxybenzyl)aniline (3n)

H,CO

{30000

7.268
7.259
7.244
7.235
7.215
6.832
6.918
6.810
6.802
6.224
6.216

7416
7412
789
6.362
\-6.358
L6.351

te
£

b
4509
4563
—3.845

£-6.813

|

28000

.

26000

24000

22000

20000

18000

16000

14000

12000

10000

R000

6000

| 4000

\ 2000

0.95-T
EREE)

]
09T
0.9

130,502
129,283
128105
117.205
114.145

110.369
107 582

F1200

™158.774
— 152,490
~142,023
142,038
113,243
By

Y

— 55,407

"-53.769
—-47.554

<
P
¥

FLLO0

1000

300

600

(500

400

(300

200

100

=100

e e o e e L e e s e e e e s o e s s o
210 200 190 180 170 160 150 140 130 120 110 100 90 80 0 60 50 40 30 20 10 O
{ppm)
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Paraneter Value
Origin Bruker
BioSpin
Gabl
2 Solvent COCLE
3 Temperature 205,56
4 Pulse Sequence 2g30
5 Nusber of Scans 16
6 Receiver Gain 77
7 laxation 1.0000
B Pulse Width 15. 0000
9 Spectrometer 300. 13
Frequency
10 Spectral Width 6009.6
11 Lowest 11514
Frequency
12 Nucleus m
13 Acquired Size 32768
14 Spectral Size 65536
Parameter Value
1 Origin Bruker
BioSpin
Gl
2 Solvent o3
3 Temperaturs 206, 3
4 Pulse Sequence  zgpg30
5 Number of Scans 139
6 Receiver Gain 185
T Relaxation Delay 2.0000
8 Pulse Widt 0. 0000
9 Spectrometer 75.47
Frequency
10 Spectral Width 8028.8
11 Lowest Frequency -1488. 0
12 Nucleus 13¢
18 Acquired 32768
14 Spectral Size 65536




N-(4-methoxybenzyl)-N-pentylaniline (30)

H,CO

Leros
4551
—3840
3459
3433

CHy

3407
~1.753
1.728
1703
1679
1472
1462
1.442
1419
1.409
1.399
1.385
1.373

F24000

22000

20000

18000

16000

14000

12000

(10000

8000

6000

4000

2000

T
15 4.0
1 {ppm)

—158.624
—148.801
131138
—129.317
“\127.809
112261

55380
~-53.961
™-51.260

=}

-—20.493

-—22.747
—14.274

2000

3600

3400

3200

3000

2800

2600

2000

1300

1600

1400

L1200

FLoon

300

600

400

(200

200

T T T T
L0 90
£L (ppmd

T T T T
40 130 120 110

Parameter Value
1 Origin Eruker
EioSpin
G
2 Solvent coci3
3 Temperature 2960
4 Pulse Sequence  2g30
§ Number of Scans 16
6 Receiver Gain 56
7 Relaxation Delay 1.0000
8 Pulse Width 15, 0000
9 Spectromster 300,13
Frequency
10 Spectral Width 6009, 6
11 Lowest Frequency -1151,4
12 Nucleus 1
13 Acquired Size 32768
14 Spectral Size 65536
Purameter Value
1 Origin Bruker
BioSpin
GainHl
2 Solvent COc13
3 Tlemperature 298.5
4 Pulse Sequence zgpgdl
5 Number of Scans 318
& Receiver Gain 195
7 Belaxation Delay 2.0000
& Pulse Width 10,0000
9 Spectrometer 1647
Frequency
10 Spectral Width 18028, 8
11 Lowest Frequency -1468,0
12 Nucleus 13
13 Acquired Size 32768
14 Spectral Size 65536




N,N-dibenzyl-4-bromoaniline (3p)
Br

TERB925 88 2 %
TTOMONN Qo ~ 7500
RREREEEE @ <
R )
3 [T000
|
I‘ G500
6000
—~
i - 5500
| !
/ J e,
o000
a 4500
(3500
3000
2500
[-2000
Il
1500
I
I ! 1000
i ‘ 500
J L file ‘||' g ot
- IR = i cnm el e i Lo
A "
* E] 8 [~500
£ = P
T T T T T T T T T T T T T T T
9.5 9.0 8.5 8.0 1.5 7.0 6.5 0 5.5 .5 Lo 3.5 50 2.5 2.0
1 (ppm)
2 T gsyy g g -
= = Q9dr 5 2 o
o o o 00 - 4D i o «
= o NN - =3 E
= 2 2=EZ = ¢
| [NSA I |
Br
1 N
1
I
1
i |
TR | " o
ol al b pepy u
T T T T T T T T T T T T T
160 160 140 130 120 110 100 90 80 0 &0 50 40
£1 (ppm)
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Paraseter Value
1 Origin Bruker
BioSpin
Gal]
2 Solvent CIc13
3 Temperature 297.7
4 Pulse Sequence 230
5 Number of Seans T
& Receiver Gain 56
T Relaxation 1. 0000
Delay
B Pulse Width 15. 0000
9 Spectrometer  300.13
Frequensy
10 Spectral Fidith  6009.6
11 Lowest 1151.4
Frequency
12 Nuelens 1
13 Acquired Size 32788
14 Spectral Size 85536
Fa00
r Parameter Value
1 Origin Bruker
L BicSpin
. Gubsl
o 2 Solvent coc13
Il 3 Temperature 298, 7
1 Pulse Sequence  zgpgd0
r 5 Kumber of Scans 63
Laoo 6 Receiver Gain 195
L 7 Relazation Delay Z.0000
i 8 Pulse Width 10. 0000
=550 S
9 Spectrometer 76.48
r Frequency
F300 10 Spectral Width  18028.8
t 11 Lowest Frequency -1468.0
Laso 12 Kucleus 13C
L 13 Acquired Size 2768
14 Spectral Size 63536
100
350
F300
250
200
130
F100
F50
o




N-benzyl-4-bromo-/N-(4-methylbenzyl)aniline (3q)

Dm@

(13000
TRTBRBRB-IREER 28 3
NG GG ] 3 Paremeter  Value
o Lo . Lo
L A I 12000 11 Origin Bruker
) BioSpin
f Gabli
| Litooo |2 Solvent coc13
/ 3 Temperature  296.8
I 4 Pulse Sequence zg30
| 10000 |5 Number of Seans 16
| I . 6 Receiver Gain 32
' 2 | ( 7 Relaxation L0000
j { | 000 Delay
! J 8 Pulse Width 150000
8 Spectremeter 300,13
L sooo Frequency
Br 10 Spectral Width 6009.6
11 Lowest 11514
000 Frequency
" 12 Nueleus il
13 Aequired Size 32768
Hig Leooo |14 Sectral Size 65536
5000
‘\
4000
(l
3000
|
il | 2000
I 1000
il
lI L 1) S i A Lo
I B i Elp
i £ s 8 1000
T T T T = T = T T T T — T T T T I-" T T T T
9.0 &5 80 15 7.0 65 60 5 50 45 40 35 80 25 20 15 L0 0.5
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Methyl 4-((benzyl(p-tolyl)amino)methyl)benzoate (3r)
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N-((5-methylthiophen-2-yl)methyl)-N-pentylaniline (3s)
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Tribenzylamine (3t)
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N,N-dibenzyl-2-methylpropan-1-amine (3u)
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