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General remarks

All reagents were obtained from commercial sources and used as received. Ethanol
(anhydrous) were used as received. Technical grade petroleum ether (40-60°C bp.) and
ethyl acetate were used for chromatography column.

'H NMR spectra were recorded in CDCl; at ambient temperature on Bruker
AVANCE 1 300 spectrometers at 300.1 MHz, using the solvent as internal standard
(7.26 ppm). 1*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-2010 (Shimadzu) equipped with a 30-m
capillary column (Supelco, SPBTM-20, fused silica capillary column, 30 M*0.25
mm*0.25 mm film thickness), was used with No/air as vector gas. The following GC
conditions were used: initial temperature 80 °C, for 2 minutes, then rate 10 °C/min.
until 260 °C and 260°C for 10 minutes.

Method A: General procedure for [BMIm][FeCly] catalyzed hydrosilylation of

imines

[BMIm][FeCl4] (0.1 mmol, 33.6 mg), imine (0.5 mmol), Ph2SiH> (0.75 mmol, 139 uL),
and ethanol (2 mL) were introduced in Schlenck tube under air, equipped with magnetic
stirring bar and was stirred at 80 °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.

Method B: General procedure for [BMIm][FeCly] catalyzed reductive amination of
aldhydes and anilines

[BMIm][FeCl4] (0.1 mmol, 33.6 mg), aldhydes (0.6 mmol), aniline (0.5 mmol), Ph,SiH>
(0.75 mmol, 139 pL), 4 A molecular sieves (200 mg) and ethanol (2 mL) were
introduced in Schlenck tube under air, equipped with magnetic stirring bar and was
stirred at 80 °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

4-Methyl-N-(benzyl)aniline! (4a)

HN

Light yellow oil, Method A: yield = 85%, 84 mg; Method B: yield = 80%, 79 mg.

'H NMR (300 MHz, CDCl3): 8 = 7.33-7.45 (m, 5H), 7.04-7.07 (m, 2H), 6.62-6.65 (m, 2H), 4.37
(s, 2H), 3.96 (brs, 1H), 2.31 (s, 3H).

13C NMR (75 MHz, CDCl3): 8 = 146.1, 139.8, 129.9, 128.7, 127.6, 127.3, 126.9, 113.1, 48.8,
20.6.

N-(4-Methoxybenzyl)-4-methylaniline' (4b)

HN

MeO :

Light yellow powder, Melting Point: 79 - 81 °C, Method A: yield = 84%, 89 mg.

'H NMR (300 MHz, CDCl3): 8 = 7.35 (d, 2H, J = 8.4 Hz), 7.06 (d, 2H, J = 8.1 Hz), 6.94 (d, 2H,
J=28.1Hz), 6.63 (d, 2H, J= 8.1 Hz), 4.29 (s, 2H), 3.86 (stbrs, 4H), 2.31 (s, 3H).

13C NMR (75 MHz, CDCl3): 8 = 158.9, 146.1, 131.7, 129.8, 128.8, 126.7, 114.0, 113.1, 55.3,
48.2,20.5.

N-(3-Methyl)-4-methylaniline’ (4¢)

HN

Light yellow oil, Method A: yield = 88%, 93 mg; Method B: yield = 85%, 90 mg.

'H NMR (300 MHz, CDCl3): = 7.17-7.33 (m, 4H), 7.08 (d, 2H, J = 7.8 Hz), 6.67 (d, 2H, J =
7.8 Hz), 4.35 (s, 2H), 3.97 (brs, 1H), 2.45 (s, 3H), 2.34 (s, 3H).

3C NMR (75 MHz, CDCls): 8 = 148.1, 139.7, 138.4, 129.9, 128.7, 128.5, 128.1, 127.0, 124.8,
113.3, 48.9, 21.6, 20.6.

4-Methyl-N-(4-nitrobenzyl)aniline' (4d)

HN

O,N” :

Red oil, Method A: yield = 36%, 44 mg; Method B: yield = 48%, 58 mg.
'"H NMR (300 MHz, CDCl3): 4 = 8.20 (d, 2H, J = 9.0 Hz), 7.55 (d, 2H, J= 9.0 Hz), 7.02 (d, 2H,
J="7.8Hz), 6.54 (d, 2H, J = 8.4 Hz), 4.48 (s, 2H), 4.18 (brs, 1H), 2.27 (s, 3H).
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BC NMR (75 MHz, CDCls): 6 = 148.0, 147.2, 145.2, 130.0, 127.8, 127.5, 123.9, 113.2, 48.0,
20.5.

N-(4-Cyanobenzyl)-4-methylaniline' (4¢)

HN

NC

Orange powder, Melting Point: 88 - 90 °C, Method A: yield = 52%, 58 mg; Method B: yield =
55%, 61 mg.

'H NMR (300 MHz, CDCl3): 8 = 7.60-7.64 (m, 2H), 7.49 (d, 2H, J = 7.8 Hz), 7.00-7.02 (m, 2H),
6.50-6.54 (m, 2H), 4.42 (s, 2H), 4.12 (brs, 1H), 2.26 (s, 3H).

3C NMR (75 MHz, CDCls): & = 145.7, 145.2, 132.4, 129.9, 127.7, 127.3, 118.9, 113.0, 110.8,
48.1,20.4.

N-Benzylaniline?® (4f)

v

Light yellow oil, Method A: yield = 94%, 86 mg;

'"H NMR (300 MHz, CDCls): & = 7.44-7.32 (m, 5H), 7.25-7.20 (m, 2H), 6.79-6.74 (m, 1H),
6.70-6.67 (m, 2H), 4.38 (s, 2H), 4.11 (brs, 1H).

3C NMR (75 MHz, CDClz): 4 = 148.3, 139.6, 129.4, 128.8, 127.7, 127.4, 117.8, 113.0, 48.5.

N-(4-bromobenzyl)aniline* (4g)

o

Light yellow oil, Method A: yield = 70%, 91 mg.

"H NMR (300 MHz, CDCI3): § = 7.43-7.30 (m, 7H), 6.57-6.54 (m, 2H), 4.34 (s, 2H), 4.04 (brs,
1H).

BC NMR (75 MHz, CDCI3): 6 = 147.1, 139.0, 132.0, 128.8, 127.5, 127.4, 114.6, 109.2, 48.3.

N-[4-(Methyloxycarbonyl)benzyl]aniline’ (4h)

HN

H3;CO,C

White powder, Melting Point: 46 - 48 °C, Method A: yield = 75%, 90 mg.

'"H NMR (300 MHz, CDCls): 6 = 8.03 (d, 2H, J = 7.8 Hz), 7.47 (d, 2H, J = 7.8 Hz), 7.20-7.18
(m, 2H), 6.77 (t, 1H, J = 7.5 Hz), 6.65 (d, 2H, J = 7.8 Hz), 4.44 (s, 2H), 4.34 (brs, 1H), 3.94 (s,
3H).

3C NMR (75 MHz, CDCls): 6 = 166.9, 147.8, 145.1, 129.8, 129.2, 128.9, 127.0, 117.6, 112.8,
51.9,47.7.
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4-Methoxy-/N-benzylaniline! (4i)

HN

Light yellow cuboids, Melting Point: 47 - 49 °C, Method A: yield = 86%, 92 mg.

Method B: yield = 78%, 86 mg. '"H NMR (300 MHz, CDCl3): & = 7.46-7.32 (m, 5H), 6.84-6.80
(m, 2H), 6.67-6.64 (m, 2H), 4.33 (s, 3H), 3.78 (s+brs, 3H).

3C NMR (75 MHz, CDCl3): § = 152.2, 142.5, 139.7, 128.6, 127.6, 127.2, 114.9, 114.1, 55.8,
49.3.

4-methoxy-/NV-(4-methylbenzyl)aniline® (4j)

o

Light yellow oil, Method A: yield = 90%, 102 mg.

'"H NMR (300 MHz, CDCI13): 6 = 7.31 (d, 2H, J= 8.1 Hz), 7.19 (d, 2H, J = 7.8 Hz), 6.83 (d, 2H,
J=9.0 Hz), 6.65 (d, 1H, J=9.0 Hz), 4.28 (s, 2H), 3.78 (s, 3H), 2.39 (s, 3H).

BC NMR (75 MHz, CDCI3): & = 152.3, 142.7, 136.8, 134.5, 129.4, 127.7, 115.1, 114.3, 55.9,
49.2,21.2.

4-Bromo-N-(4-methylbenzyl)aniline® (41)

o

Light yellow oil, Method A: yield = 72%, 99 mg.

1H NMR (300 MHz, CDCI3): 8 = 7.23-7.33 (m, 6H), 6.54-6.57 (m, 2H), 4.31 (s, 2H), 3.98 (brs,
1H), 2.44 (s, 3H).

13C NMR (75 MHz, CDCI3): é = 147.2, 137.1, 135.9, 132.0, 129.5, 127.5, 114.5, 109.1, 48.1,
21.2.

N-benzyl-2-methylaniline! (4m)

O

White powder, Melting Point : 58 - 60 °C, Method A: yield = 77%, 76 mg.

"H NMR (300 MHz, CDCl3): 4 = 7.38-7.50 (m, 5H), 7.17-7.21 (m, 2H), 6.71-6.81 (m, 2H), 4.47
(s, 2H), 3.95 (brs, 1H), 2.27 (s, 3H).

13C NMR (75 MHz, CDCls): § =146.2, 139.6, 130.2, 128.8, 127.6, 127.4, 127.3, 122.0, 117.3,
110.1,48.4, 17.7.
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N-(Cyclohexylmethyl)-4-methylaniline’ (4n)

HN

Light yellow oil, Method A: yield = 75%, 76 mg.

'"H NMR (300 MHz, CDCl3): 6 = 7.07 (d, 2H, J = 7.8 Hz), 6.62 (d, 2H, J = 7.8 Hz), 3.63 (brs,
1H), 3.03 (d, 2H, J= 6.6 Hz), 2.34 (s, 3H), 1.93-1.65 (m, 5H), 1.40-1.15 (m, 4H), 1.09-1.03 (m,
2H).

BC NMR (75 MHz, CDClz): = 146.5, 129.9, 126.3, 113.0, 51.2, 37.7, 31.5, 26.7, 26.1, 20.5.

N-(4-Methyl)-4-methylaniline! (40)

HN

White powder, Melting Point: 54 - 56 °C, Method B: yield = 86%, 91 mg.

"H NMR (300 MHz, CDCl3): & =7.32 (d, 2H, J = 7.8 Hz), 7.21 (d, 2H, J= 7.8 Hz), 7.05 (d, 2H,
J=8.4Hz), 6.61-6.64 (m, 2H), 4.32 (s, 2H), 3.90 (brs, 1H), 2.40 (s, 3H), 2.30 (s, 3H).

BC NMR (75 MHz, CDCl3): 8 = 146.0, 136.7, 136.6, 129.7, 129.2, 127.5, 126.6, 112.9, 48.4,
21.1,20.4.

N-(4-Bromobenzyl)-4-methylaniline' (4p)

HN/©/
Br

Light yellow powder, Melting Point: §9.5 - 91 °C, Method B: yield = 82%, 113 mg.

"H NMR (300 MHz, CDCl3): 6 = 7.48 (d, 2H, J = 8.4 Hz), 7.26 (d, 2H, J= 8.4 Hz), 7.01 (d, 2H,
J=28.1Hz), 6.56 (d, 2H, J = 8.4 Hz), 4.29 (s, 2H), 3.95 (brs, 1H), 2.27 (s, 3H).

BC NMR (75 MHz, CDCls): 8 = 145.6, 138.8, 131.7, 129.8, 129.1, 127.0, 120.9, 113.1, 48.0,
20.4.

N-Benzyl-4-chloroaniline® (4q)

i

Light yellow oil, Method B: yield = 75%, 81 mg,

IH NMR (300 MHz, CDCI3): 6 = 7.36-7.42 (m, 5H), 7.18 (d, 2H, J = 9.0 Hz), 6.60 (d, 2H, J =
9.0 Hz), 4.35 (s, 2H), 4.01 (brs, 1H).

13C NMR (75 MHz, CDCI3): 6 = 146.7, 139.0, 129.2, 128.8, 127.5, 127.4, 122.2, 114.1, 48 4.

2-Fluoro-N-benzylaniline’ (4r)

S6



HN
g
Colorless oil, Method B: yield = 88%, 78 mg.
'"H NMR (300 MHz, CDCl3): 8 = 7.34-7.47 (m, 5H), 7.01-7.09 (m, 2H), 6.60-6.78 (m, 2H),
4.43 (s, 2H), 4.21 (brs, 1H).
BC NMR (75 MHz, CDCL): 6 = 153.1 (d, Jor = 236.9Hz), 139.1, 134.5, 128.8, 128.0, 127.5,

124.7 (d, Jor = 3.45Hy), 116.9 (d, Jor = 6.9Hy), 114.4 (d, Jor = 18.3Hy), 112.5 (d, Jor =
3.3Hz), 48.0.

N-neopentylaniline!® (4s)

)

Light yellow oil, Method B: yield = 80%, 65 mg.

"H NMR (300 MHz, CDCl3): § = 7.24-7.20 (m, 2H), 6.67-6.75 (m, 3H), 4.80 (brs, 1H), 2.96
(s, 2H), 1.06 (s, 9H).

BC NMR (75 MHz, CDCI3): 8 = 149.1, 129.2, 117.0, 112.7, 55.9, 31.9, 27.7.

Dibenzylamine® (4t)
Colorless oil, Method B: yield = 76%, 75 mg.

'H NMR (300 MHz, CDCls): & = 7.38-7.27 (m, 10H), 3.85 (s, 4H), 1.87 (brs, 1H).
13C NMR (75 MHz, CDCls): § = 140.3, 128.4, 128.2, 127.0, 53.2.
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4-Methyl-N-(benzyl)aniline (4a)
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N-(4-Methoxybenzyl)-4-methylaniline (4b)
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N-(3-Methyl)-4-methylaniline (4¢)
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4-Methyl-N-(4-nitrobenzyl)aniline (4d)
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N-(4-Cyanobenzyl)-4-methylaniline (4e)
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£1 (ppm)
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N-Benzylaniline (4f)

Iz

EEroouo-oEoon-o @O NG W o o
=3 Q5 b &
Q*quﬁ%amﬁqagqaﬁﬂﬁsz_:;’_é,@,;a 5 = 23000 Paraneter Value
L e e A el il o S A ) St o = o= R = = = e T = < {
nliniLrsilinllt it kel Ll il S o e e s e i i 1 Origin Bruker
i 22000 BioSpin
) Guhll
f [21000 {5 so1vent cocls
! Laggog | & Temserature 296.9
|' 4 Pulse Sequence 2g30
| F19000 15 pumber of Seans 16
| = j [1gogn |6 Recoiver Gain 139
| ‘ 7 Relaxation 1. 0000
‘ i 17000 Delay
i 8 Pulse Width 150000
! [18000 |9 spectrometer 300,13
L 15000 Frequency
A 10 Spectral Width 6009.6
14000 | 11 Lowest 11514
Frequency
13000 | 12 Nucleus 1
i e ize ¥i
[ 100 | 13 Aeuaixed Size 32768
NH 14 Spectral Size 65536
11000
10000
Faooo
[e000
Fro00
[ 6000
Fa000
] o000
|
1 | 3000
|
! 2000
I |
1000
L, S ,,,JLL_ ) le__ Lo
i i 1000
=8 g B
wled o =] F=2000
T T T T T T T T T T T T T T T T T T T
0.0 95 90 85 &0 75 7.0 &5 60 &5 50 45 40 35 L0 25 20 L5 10 05
1 (ppm)
G OO~
& B n%j 2 § EZ 5 1200 Parameter Value
@ DD G~ o
¥ oNddNe== £ 1 Origin Bruker
Lt BioSpin
[ Y == s b
2 Solvent ChC13
3 Temperature 297.9
L1000 |4 Pulse Sequence  zgpgan
§ Number of Scans 127
6 Receiver Gain 195
500 7 Relaxation Delay 2. 0000
8 Pulse Width 10, 0000
9 Spectrometer 7547
Ls0o Frequency
10 Spectral Width  18028.8
NH 11 Lowest Frequency -1468.0
Lrgo |12 Muclens 130
13 Acquired Size 32768
14 Spectral Size 8553
Fs00
[-600
[~400
1
|
300
200
| 100
3 H
=100
T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 s T &0 50 a0 30 20 10 =10
f1 (ppm)

514



N-(4-bromobenzyl)aniline (4g)

Br

;o
=
M o Parameter Value
= =
[ Origin Bruker
45000 BinSpin Gmbi
| 2 Solvent o013
| 3 lemperature 298.3
{ 4 Pulse Sequence  zg30
Iu‘ [F10000 |5 Number of Scans 16
6 Receiver Gain 56
) 7 Relazation Delay 1.0000
I f o 8 Pulse Width 15, 0000
| | = 35000 19 Spectrometer 300, 13
1 4 o4 Frequency
10 Spectral Width BOOY. &
11 Lowest Frequency -1161.4
0000 12 Mucleus M
13 Acquired Size 32768
14 Spectral Size Bah36
NH
25000
Br
20000
15000
10000
il W
w 5000
W A e " -
ey T il
o s 2 @
S R
- = o =
-7
9.5 90 45 B0 ©5 T0 &5 6.0 5.5 5.0 4.5 4.0 3.6 30 25 20 L& Lo 0.5
Il (ppm)
@ < e ~ @
¥ 58x%8% 2= =1 6000 Parameter Value
5 X HKRRE = 2 o« Origin Bruker
T 1% 11 f o
Lsso0 Gkl
2 Solvent el
3 Temperature 298.9
Lsgpo |4 Pulse Sequence  zgpgad
5 Number of Scans 170
6 Receiver Gain 195
Lispg |7 Relazation Delay 2. 0000
8 Pulse Width 10. 0000
9 Spectrometer 5. 47
L Frequency
1000 | 10 Specteal Wideh  15028.8
11 Lowest Frequency -1468.0
. 12 Nucleus 13
Fas00
i od Size 32768
NH 14 Spectral Size 65536
F3000
Br
F2500
1
F2000
F1500
FLooo
! | | (500
Ll ,
500
T T T T T T T T T T T T T T T T T T
180 170 160 180 140 130 120 110 100 8 8 70 &0 50 40 30 20 10
Il (ppmd
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HN

N-[4-(Methyloxycarbonyl)benzyl]aniline (4h)

H5CO,C
E ~ O D oy 0= @ (=1 ]
2§ $33BT2 8% 3 14000 e alue
© o P P P D O © (S‘] l? T ™
R N Y 1 Origin Eruker
L13000 BioSpin Gubll
it 2 Solvent [ K]
‘ 3 Temperature 297.7
” ; 12000 4 Pulse Sequence  2g30
[ [ ‘ 5 Number of Scans 16
| | | ‘ 6 Receiver Gain 139
| I | o, [H000 {7 Relaxation Delay 10000
| |'| 8 Pulse Width 15. 0000
1 | Liogo |9 Spectrometer  300.13
i R l] ] ] Frequency
10 Spectral Width  6009.6
Laooo 11 Lowsst Freguency -1151. 4
12 Nueleus 1
13 Acquired Size 32768
| (8000 14 Speetral Size 65536
NH 7000
0.
-~
G 6000
o
5000
1000
3000
! I
| . A 2000
! |
1000
l
| || U Lo
o Sw Ha S 000
T T T T T T T T T T
9.5 9.0 &5 80 5 7.0 6.0 50 45 40
F1 o)
e~ oo -0 - —-m
E EE g%%g bt %E 130 Paramoter Value
£ =3 SRS = E = 1 Origin Bruker
| bl = || i BioSpin
120 Gubli
2 Selvent cocs
3 Temperature  207.6
10 1y pulse Sequence zgpg30
5 ;2
Lioo |6 195
7 Relaxation 2. 0000
Delay
log |8 Pulse Wiatn  10.0000
ik 9 r T84T
P} o |10 Spectral Width 18028.8
Hye 11 Lowest 1468.0
o Frequency
F70 |12 Kucleus 130
13 Acquired Size 32768
14 Spectral Size 65536
60
i 50
0
a0
|20
| 1
! F1o
L " al dat L |l n I. " I
o u o et gt Wi Y e IR
F-10
T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 13 120 110 100 40 8 70 0 50 40 30 20 10
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4-Methoxy-N-benzylaniline (4i)
OMe

HN

0NN o MU O~ MDD N MmN @©°
B 888ERE 3T EEEE § & _ TR
e e e < - 500 rameter alue
i | 1 Origin Bruker
BicSpin
/ Lsooo Gl
/ 2 Salvent coc13
| v 3 Temperature 295.8
‘ ls500 |4 Pulse Sequence 2430
( 5 Mumber of Scans 8
| [r | & Receiver Gain 128
| 5000 |7 Relaxation Delay L0000
l l' | | ) & Pulse Fidth 8, 2000
/ I I 9 Spectrometer 300,13
L1500 |* Frequency
10 Spectral Width 61728
11 Lowest Frequency -1233. 0
000 112 Mucleus 1
& 13 Aequired Size 16384
L4 14 Spectral Size 32768
! 3500 ? -
{s]
3000
NH
2500
2000
His00
]
! | 1000
]
! |
500
ki
P i L - Lo
o 5
= oo b5 4 [—500
T T T T T T T T T T T T T T T
8.0 7.0 65 60 55 50 45 4.0 5 30 25 20 15 L0 05
1 (ppe)
e 338=z0g . o
N SRBBR IS 22 Parameter Value
o NG Bt~ o !
N 0 AN = n o <
e Eossd e B2 | 500 1 Origin Bruker
N S Y i BioSpin Gubli
2 Solvent coela
lees 3 Temperature 296 1
4 Pulse Sequence  zgpa30
5 Humber of Seans 17
| 500 6 Receiver Gain 8192
7 Relaxation Delay 2.0000
8 Pulse Width 6. 3500
460 9 Spectrometer 75.47
Frequency
10 Spectral Width 179856
C""‘a [0 11 Lowest Frequency -1447.0
& 12 Hueleus 13¢
13 Aequired Size 32768
| 350
I 14 Spectral Size 65536
HH
00
[l
250
200
150
Lo
o
Ly
50

T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 8O0 7O 60 50 40 30 20 10 0o -10
1 {pom)

S17



4-methoxy-N-(4-methylbenzyl)aniline (4j)

OMe

N
H

QOO NOOMM (=23 (2] o
QeReISET S g - —
L < o o £ Origin Bruker
—Lh e | | | BioSpin
i ' Gabid
| | [22000 |2 Solvent cocls
3 Temperature 7.4
| B - 4 Pulse Sequence  zgd0
| | | [20000 |5 Mumber of Seans 16
| | 6 Receiver Gain 85
| ! 7 Eelaxation Delay 10000
“ | | | Fisooo |5 15. 0000
[ J | 9 Spectrometer 300.13
Frequency
F16000 | 10 Spectral Widta
Lowest Frequency
tucleus
14000 |13 Acquired Size
14 Spectral Size
CHy
4 12000
NH 10000
HsC'
i ! Fao00
6000
4000
[
1
1mn
! 2000
S L__LIU - IS J\...,W_ by
g
z E
5 ia |-2000
T T T T T T T T T T T T T T T T T T T
9.5 9.0 85 80 7.5 7.0 &5 60 &5 60 45 40 35 30 25 20 L5 L0 0.5
£1 (ppm)
o w0 oy 00w w [{o 3]
T mOTTO W0~ 2@ ~ i)
M wown O (=21 g o] = Parameter Value
N ¥83QR L7 & oo < 1 Origin Bruker
- T - [ro B o 650 BioSpin
| SN S . | Gmbll
2 Solvent cocls
600 |3 Temperaturs 298, 1
4 Pulse Sequence zgpgdl
CH Lesp |5 Mamber of Scans 87
| 6 Receiver Gain 195
0 7 Relaxation Delay 20000
500 |8 Pulse Width 10. 0000
9 Spectrometer  75.47
NH Frequenc:
450 e i
10 Spectral Widsh 180288
HsC 11 Lowest Frequency -1459. 6
00 |12 Nucleus 13¢
13 Acquired Size 32768
- 14 Spectral Size 63536
Fas0 2
" ;
1 300
[zs0
200
50
100
1
|
1
|50
o
=0
T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 8 70 60 50 3 20 10

f1 (ppm)
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4-Bromo-N-(4-methylbenzyl)aniline (41)

Br
HECTREERT RS g L 30000 p— Value
il " o 1 Origin Bruker
o Tl el Lissiac BioSpin Gubil
[ 2 Solvent cocl3
| 3 298.0
| F26000 |4 Pulse Sequence  zg30
( 5 Number of Scans 16
| r Foaoon | © b
‘ 7 10000
| [ [ 8 15.0000
( r22000 g 300. 13
! ! J / I
10 Spectral Ridth 60096
20000
11 Lowest Frequency -1151.4
12 Kucleus 1H
- FI8000 |13 fcquired Size 32768
14 Spectral Size 65536
F16000
MH
F1a000
HiC
F1z2000
F10000
Faooo
]
| | F6000
| ! Fa0oo
I 2000
s IL,, . N L - Lo
T 'él" I‘ T e
8 : B z F-2000
3 e & o #
— ———————————————
10.5 9.5 90 85 80 5 .0 65 45 40 %5 30 25 20 L5 10 0.5
© -ong 0 2
bl « 3] o~ -
& =88% § s = 2 & Losao Purameter Value
I~ oo g~ g x ! L
o S f e ol B = -] ~ L Origin Bruker
NI T I Gt
2200 s soivent coe1a
3 Temperature 298.5
) 4 Pulse Sequence  2gpgd0d
2000 15 Humber of s b
6 Receiver Gain 195
R lisop |7 Relasation Delay 2.0000
8 Pulse Ridta 10, 0000
9 Spectrometer 7547
NH . Frequency
1690 |iospectral Fidth  18028.8
HiC 11 Lowest Frequency —1467,6
12 Nucleus 13c
40 13 Acquired Size 32768
14Spectral Size 65536
Fiz00
1000
I i |
Fs00
600
! 00
!
1 1!
I 200
s | l o
200
T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 @0 &0 G0 &0 50 40 30 20 10
£1 (ppm)
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N-benzyl-2-methylaniline (4m)

SR as

B2EIS0aSaRR2EToRRERES § 2 &
O e e == R = = N (= ) - o3 ol
i it e
it e I | | Parameter  Value
i 1 Origin Bruker
f BioSpin
| 4000 Gl
( 2 Solvent CDC13
| 3 Temperature  295.3
| i _ 4 Pulse Sequence zgd0
[ [ [F3500 § Number of 8
N Seans
.‘ | f I 6 Receiver Gain 90
E o / | 7 Relaxation 1.0000
— Delay
8 Pulse Bidth & 2000
9 Spectrometer 300,13
Frequency
10 Spectral Width 6172.8
2500 11 Lowest 1233.0
Frequency
12 Nueleus 11
N 13 Acquired Size 16384
CHy 2000 14 Spectral Size 32768
1500
I
1000
I
300
1
my JFL I, S
7
S E
B Pt ) o
T T T T T T T T T T T T T T T T
95 9.0 85 80 . 55 50 A 4.0 35 30 25 2 L5 L0 0.5
1 {pom)
B5B358E853
LRLREBY § &E § § L1soo Parameter Value
cogannnaEg >
e g B s e 2 o 1 Origin Bruker
N \ | 1700 BioSpin
Gubli
Ligoo 2 Solvent el
3 Temperature 295. 5
L1500 4 Pulse Sequence  zgpgd0
§ Number of Scans 20
L1400 6 Receiver Gain 16384
7 Relaxation Delay 20000
1300 8 Pulse Width 6. 3500
9 Spectrometer 7547
L1zon Frequency
! 10 Spectral Width 179856
Li1oo 11 Lowest Frequency -1447.0
e 12 Nueleus 13C
L1000 13 Aequired Siz 32768
CHy 14 Spectral Size 85536
Fa00
800
F700
| F600
F500
400
Fa00
200
100
]
F-100
F-200

T T T T T 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 -10
£1 (ppm)
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N-(Cyclohexylmethyl)-4-methylaniline (4n)

HN

28 3 g 8 8 oBHBRELEHAEEY
8g 28 § 82§ 2EUERAGIREI . Peraserer Value
5 N | 4 Y e 1 Origin Bruker
L7500 BioSpin Gubl
| 2 Solvent coerg
/ | Liogg |3 Temperature 27,7
| | 4 Pulse Sequence  zg30
P | | e 5 Mumber of Scams 7
| | 6800 |6 Receiver Gain 32
r F r | II I.’ 7 Kelaxation Delay 1.0000
I\ | I\ | [ 6000 |8 Pulse Width 15. 0000
[ | £ I | | 9 Spectromster 300, 13
] ] S | It Lss00 Frequency
10 Spectral Width 60096
= 11 Lowest Frequemcy 11614
[5000 115 Nucleus m
13 Acquired Size 92768
CHy 4500 |14 Spectral Size 65536
HN/( j 4000
3500
3000
2500
2000
| 1500
f ]
| ! 1000
| 1
| I
wl [ 500
WULE
—/’I._MJ'\_J L
Ll [,
7y
T T T T T T T T T T T
9.5 9.0 85 80 7.5 7.0 65 60 55 50 45 0.5
11 (pom)
@ — "
2 58 3 o
€ g% a 3 =
- T —l ] o 'l' L850 Parameter Value
1 Origin Bruker
BicSpin
- Gubll
r 2 Solvent cocls
5 Temperature 2990
_ |4 Pulse sequence  zepia0
M50 15 Nusher of Seans 64
6 Recaiver Gain 195
CHy 7 Relaxation Delay 2. 0000
F400 |8 Pulse Width 10 0000
9 Spectrometer 75. 47
MH ¥
350 al Width 180288
11 Lowest Freguency -1457.1
12 Nueleus 130
300 |13 Aceuired Size 32768
14 Spectral Size 65536
250
i |
! 1 1 200
150
o0
1
I
| |50
I
Lo
F-50
T T T T T T T T T T T T T T T T T T
180 180 170 160 150 140 130 120 110 100 9 80 70 50 40 3 2 10

£1 {ppe)

521




N-(4-Methyl)-4-methylaniline (40)

HN

‘1—7.33!
7.305
ﬁ?.?jﬂ
7.194
_~1.059
<7.031
6.635
{e.m
-6.613
L6.607
—4.317
—3.903

CHy

_-2.404
—~2.300

3600

3400

3200

3000

2800

2600

2400

2200

2000

1800

F1600

1400

1200

1000

800

600

g L2

200

— Ly

=200

5.6 50 4.5 4
fl (ppm)

—145.066
136.724
136.550
129.688
129229
127.461
126,609

—112.944

NH

—48.356

CHy

1100

F1000

00

800

700

600

500

400

300

200

100

100

T
170

T T T T
w0 %0 80 T
£1 (ppm)

T T T T T T T T
190 180 160 150 140 1300 120 110

Parameter Value
1 Origin Bruker
BioSpin
GmbH
2 Solvent CoC13
3 Temperature 206.3
4 Pulse Sequence  2g30
§ Number of Scans 8§
6 Receiver Gain 181
7 Relaxation Delay 1. 0000
B Pulse Width 8. 2000
9 Spectrometer 300. 13
Frequency
10 Spectral Width 6172.8
11 Lowest Fregquency -1233.0
12 Nucleus 1
13 Acquired Size 16384
14 Spectral Size 32768
Parameter Value
1 Origin Bruker
BioSpin GmbH
2 Selvent CIC13
3 Temperature 206, 6
4 Pulse Sequence  zgpgdd
5 Nusber of Scans 21
& Receiver Gain 16384
T Relaxation Delay 2.0000
& Pulse Width 6. 3500
] T5. 47
10 Spectral Width 17985. 6
L1 Lowest Frequency —1447.0
12 Nucleus 130
13 Acquired Size 32768
14 Spectral Size 65536
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N-(4-Bromobenzyl)-4-methylaniline (4p)

HN

Br

CH,

NH

Br

o000

—4.296

—3.956
—2.268

—
T
-
&
=3
=4

4000

3000

2000

1500

1000

i}

-—145.570
131.676
129.803
129.061
127.042

120,851

_-138.803

—113.051

z
X

CHy

NH

Br

47.972
-20.410

ENEE] =

w =@

Parameter

Origin

Selvent
Temperature
Pulse Sequence
Number of Scans
Receiver Gain
Relaxation Delay
Pulge Width
Spectrometer
Frequency

10 Spectral Width
11 Lowest Frequency
12 Nucleus

13 Acguired Size

14 Speetral Size

Value
Bruker
BioSpin
Gubil
CDC13
296.3
230
8
256
L. 0000
8. 2000
300, 13

6172.8
1233.0
IH
18384
32768

1600

1500

1400

1300

1200

1100

1000

00

800

Frou

HEO0

Fa00

400

300

200

10t

T T T T
210 200 190 180 170

T T T T T T T
160 150 140 130 120 110 100

T T T T T T T T T T
a 80
1 (pom)

Parameter

Origin

Solvent
Temperaturs

= b

Pulse Sequence
Number of Seans
Recelver Gain

[

Relaxation Delay
Pulse Width
Spectrometer
Frequency

10 Spectral Width
11 Lowest Fregquency

@ @

12 Nucleus
13 Aequired Size
14 Spectral Size

Value

Bruker
BioSpin
Gubil

coc13
296.6
2gpp30
K

16384
2. 0000
6. 3500
75.47

17985, 6
14470
12c
32768
65536

523




N-Benzyl-4-chloroaniline (4q)
Cl

I~ = [T =Tl o 0w o =
§58855R28 28 gz
bl il ol ot i~ A Ii
A PR Y T
45000
!
[
r' -
L0000
i ‘r il I
[ [ -~ L5000
I J Yo
L0000
Cl
NH F-25000
F20000
1
115000
F16000
I| |‘
F5000
u,_:h_,uj(a.'___“. 3 SV a : Lo
o e .
=8 g g &
: . . . T T : . . . —— . . . . : . .
9.5 90 85 80 75 7.0 65 60 55 50 45 40 25 30 25 20 L5 1.0 0.5
£1 (ppm)
% % E2GRER E
$ 2 &%kka 7 o
T B Suasc =
I~ |
Cl
NH
1
| |
]
] ]
|
|
. T . T T . . T T . . T : . T . T .
180 170 160 180 140 130 120 110 100 80 80 70 60 0 40 0 2 10
1 (ppm)

Parameter Value
1 Origin Bruker
BioSpin
Gubil
2 Solvent COC13
3 Temperature 297.9
4 Pulse Sequence  zg30
5 Number of Scans 16
& Receiver Gain 56
7 Relaxation Delay 1. 0000
8 Pulse Width 15, 0000
9 Spectrometer 300, 13
Frequency
10 Spectral Width  6009.6
11 Lowest Frequency -1151.4
12 Nueleus 1H
13 Acquired Size 32768
14 Spectral Size 63536
Ls5
ol Parameter  Value
1 Origin Bruker
BioSpin
5000 Ganobi
2 Solvent Cpc1s
3 Temperature  298.7
| ision 4 Pulse Sequence zgngld
5 Number of 174
Scuns
& FReceiver Gain 195
000 7 Relaxation 2. 0000
Delay
8 Pulge Width 10. 0000
9 Spectrometer 75. 47
3500 Freguency
10 Spectral Width 18028.8
11 Lowest 1466. 1
Fa000 Frequency
12 Nueleus 13C
13 Acquired Size 32788
14 Spectral Size 65536
2500
2000
1500
100
500
o
=500

524




2-Fluoro-N-benzylaniline (4r)

HN

—153.277
— 150118

T

—48,002

38000

26000

24000

42000

20000

28000

26000

24000

22000

20000

18000

16000

14000

12000

10000

8000

=E000

4000

2000

=0

2000

Parameter

T T T T T T
130 170 160 150 140 130 120 110 100

90
\

a0

70

1 Origin
2 Solvent
5 Temperature 297.7
4 Pulse Sequen 2g30
5 Number of Scans 16
6 Receiver Gain ki
7 Relaxation Delay 1.0000
8 Pulse Width 15, 0000
9 Spectrometer 300.13
Frequency
10 Spectral Width 6009.6
11 Lowest Frequency -1151. 4
12 Nucleus 1H
13 Acquired Size 32768
14 Spectral Size 65536
2100
Parameter Value
2000
1 Origin Bruker
L1900 BioSpin Gabil
2 Solvent oels
Ligoo |3 Tenperature 208, 4
4 Pulse Sequence  zgpgd0
F1700 |5 Wumber of Scans 122
6 Receiver Gain 193
[1800 17 Relaxation Delay 20000
Lsag | Putse Width 10. 0000
3 9 Spectrometer 75.48
Frequency
[1400 |10 5pectral Width  18028.8
L1300 |11 Lowest Frequency -1460.2
12 ucleus 130
L1200 |12 Acquired Size 32768
14 Spectral Size 65536
k1100
1000
oo
800
F700
Feo0
Fs00
400
300
200
100
Lo
100
F-200
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N-neopentylaniline (4s)

T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90

1 (ppm)

.
& § 5
2 3
< od - Parumeter Value
| | o000 i
1 Origin Bruker
) BioSpin Gubl
2 Solvent coc13
3 Temperature 300. 4
35000 4 Pulse Sequence agdl
5 Number of Seans 11
6 Receiver Gain 32
r 7 Relaxation Delay 10000
- | L et -
[ | - [’ Lsaoao & Pulse Width 14. 5500
/ i S ] 9 Spectrometer 400. 13
Frequency
10 Spectral Width 82237
11 Lowest Frequency -1640.9
25000 12 Nucleus i
13 Acquired Size 32768
14 Spectral Size 65636
Hic 20000
>p
HyC
CcH,
15000
q 10000
5000
A s . B, O
b a5 i
# ] £
s o -
T T T T T T T T T T T T T T T T T
85 80 7.5 70 65 60 55 60 45 40 35 30 26 20 L& 10 0.5
f1 (ppm)
= - Frioo
o '=]
: 3 §3 2 28 Paranete Value
5 9 o= s £3 - araneter alue
= = =% 8 nh r 1 Origin Bruker
| | i | b BioSpin
L1500 Gabil
2 Solvent coc13
3 Temperature 3010
1499 4 Pulse Sequence zgpg30
‘ 5 Number of Scans 45
1300 6 Receiver Gain 203
7 Relaxation Delay 2. 0000
F1200 8 Pulse Width  9.6100
9 Spectrometer 100,61
L1100 Frequency
10 Spectral Width 24038, 5
Lt 11 Lowest. Fraquency ~1955. 8
12 Nucleus 13c
13 Acquired Size 32768
B 14 Spectral Size 65536
Fs00
k00
F600
F500
F100
Fa00
F200
F100
Fo
F-100

526



Dibenzylamine (4t)

oo

DONDILT T DO O ~ =3 5500
FE83387R28aR S B Fre—
L e i S S 4 o - .
C L el | 1 Origin
f (3000 15 sarvent
| 3 Temperature
{ 4 Pulse Sequence
[ F4500 |5 Number of Scans
6 Receiver Gain
‘ ,,- 7 Relaxation Delay
{ L1000 8 Pulse Width
| , 9 Spectromoter 300. 13
/ = / Froquency
10 Spectral Width 61728
3500 |11 Lowest Frequency -1233.0
12 Kueleus T
13 Acquired Size 16384
it Lyogo |4 Spectral Size 32768
2500
2000
f F1500
1000
500
| |
S g S L J\ 0 [N Lo
b Ll b
z E] 8
= i = k=500
T T T T T T T T T T T T T T T T T T
9.5 9.0 &5 80 7.5 1.0 65 60 &5 45 4.0 35 3.0 25 20 L5 L0 05
- WO
r 28 = L
il =& 2 Parameter Value
2 g9g = 1300
= SET 3 1 Origia Bruker
| e r BioSpin Gubll
L1200 2 Solvent coc13
L 3 Temperature 296.0
4 Pulse Sequence  zgpgd0
riioe 5 Number of Scans 51
3 6 Receiver Gain 16384
L1000 T Relaxation Delay 2. 0000
8 Pulse Width 6. 3500
[ 9 Spectrometer 75.47
NH Laan Freguency
L 10 Speetral Width  17985.6
11 Lowest Frequency -1447.0
R 12 Nucleus 130
3 13 Aequired Size 32768
oo 14 Speetral Size 65536
F600
F500
F100
F300
F200
; B
F100
Fo
F-100
F-200
T T T —T —T T T T —T
210 200 190 180 170 160 150 140 130 120 110 100 S0 80 70 60 50 40 30 20 10 0 -0
f1 (ppm}
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