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General Procedurefor the alkylation of amineswith alcohols.

A typical procedureis asfollows: Aniline 6 (0.069 mL, 0.76 mmol), benzyl acohol 5 (0.157
mL, 1.52 mmol), trimethylamine N-oxide dihydrate (6 mg, 0.08 mmol) and 1 (40 mg, 0.076
mmol) were placed in a pressure tube which was flushed with nitrogen. Degassed toluene or
xylene (0.40 mL) was added and the pressure tube was sealed and heated at 110 °C (in
toluene) or 140 °C (in xylene) for the time indicated. At the end of this time, an additional
excess of trimethylamine N-oxide dihydrate was added and reacted for a further 0.5 hours.
The mixture was then filtered through celite using 100% EtOAc and the solvent was removed
under reduced pressure. For the data in Table 1, the conversion was determined by GC
(details are given below). In representative examples, the solvent was removed under vacuum
and the mass balance was confirmed to match that expected. In addition, the ratio of
reagents/products was confirmed by *H NMR in order to calibrate the GC result. In cases
where compounds were isolated, the purification methods and yields are as described below

for each product.

For the data in Table 1, conversion was determined by chiral GC anaysis. Chrompac
cyclodextrin-p-236M-19, 50 m x 0.25 mm x 0.25 uM, start T = 140 °C, 10 min, 5 °C /min,
end T=180 °C, 40 min (ARO035). P = 15 psi Hy, det = FID 220 °C, inj = 220 °C, aniline 5.8
min, benzyl acohol 7.9 min, imine 31.2 min, amine 39.9 min. The retention times of aniline,
benzyl alcohol and other starting materials were established by running these independently.
The retention time of the imine formed between benzaldehyde and aniline was established
through the preparation of an authentic standard (described below).

For example in Table 1 entry 14 (AR021) the reaction was carried out using aniline (0.070
mL, 0.76 mmol), benzyl alcohol (0.078 mL, 0.76 mmal), iron catalyst 1 (40 mg, 0.076 mmol)
and trimethylamine N-oxide dehydrate (6 mg, 0.08 mmol). The recovered mass after
filtration of the decomposed iron catalysts was 119 mg, indicating that product volatility is
not significant (this was also confirmed in the isolated product yields). The H-NMR
spectrum of the crude mixture shows the required product to be the maor component (90%
conversion) of the mixture along with imine (8%) visible as indicated (this were confirmed
by the synthesis of an authentic sample of imine as described in a later section). The ratio of
anilineiimine:product amine was then directly measured by GC. As the acohol was generaly

used in excess, it was not necessary to calibrate thisin the GC measurement.
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'H NMR of the crude product from Table 1, entry 14, with imine peaks highlighted. Thereis
atrace of benzyl alcohol (sfrom CH; at ca 64.6):
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Overlay of product *H NMR with imine *H NMR to identify peaks (there is some

benzaldehyde in the imine standard — see later section for synthesis of a standard):
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GC of the crude product from Table 1, entry 14, with conversions to product (40.5 min) and
imine (32.2.min) indicated. Thereis atrace of aniline at 5.83 min and alcohol at 6.16 min:
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Other runsfrom Table 1.
GC spectrum of crude product following filtration of the reaction in Table 1, entry 1 (AR046)
- note BnOH isvisible asit was used in excess, but anilineis not:
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GC spectrum of crude product following filtration of reaction in Table 1, entry 2 (AR057) -
note BNOH is visible (8.13 min) as it was used in excess and a very small trace of aniline

(5.97 min., < 0.04%) may be present:

GC spectrum of crude product following filtration of reaction in Table 1, entry 16 (ARO60) -

note BNnOH isvisible asit was used in excess, asis atrace of aniline (0.8 %):
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Tablelisreproduced below with experiment numberswhich provided the data:

Entry Reaction  mol equivs  temp T convn imine/ N, or

code %1 /'c h /% % Ar
1 046 10 2.0 110 48 99.0 1 Ar
2 057 10 2.0 110 48 998 0.2 N>
3 051 10 25 110 48 995 05 Ar
4 048 10 3.0 110 48 996 0.3 Ar
5 052 10 5.0 110 48 997 0.3 Ar
6 045 10 18 110 48 99 1 Ar
7 044 10 1.6 110 48 89 6 Ar
8 040 10 15 110 48 97 3 Ar
9 149 10 15 110 48 95 5 N>
10 035 10 1.3 110 48 81 7 N>
11 034 10 1.2 110 48 88 8 N>
12 036 10 11 110 48 78 7 Ar
13 033 10 1.1 110 48 89 8 N>
14 021 10 1.0 110 48 90 8 N>
15 162 10 2.0 110 24 944 0.3 Ar
16 060 10 2.0 140° 24 986 0.6 N
17 083 10 2.0 140°¢ 48 96 2 N
18 028 15 2.0 110 48 988 0.2 N>
19 056 5 2.0 110 48 905 04 Ar
20 037 2 1.1 110 48 52 5 Ar
21 038 2 1.1 110 48 21 2 Ar

a 1.0 equiv aniline, 1 eq MesNO relative to Fe complex, [aniling] = 0.5 M, b. conducted in xylene. c. Catalyst was first formed in situ by
combination of dicyclopentadiene and Fe(CO)s then addition of aniline and benzylalcohol. Conversion by mass recovery and GC rétio,
calibrated.

Control reactions:

Reaction without catalyst (AR014).

Aniline (0.091 mL, 1.0 mmoal), benzyl alcohol (0.103 mL, 1.0 mmol) and trimethylamine N-
oxide dihydrate (11.1 mg, 0.10 mmol) were combined in degassed toluene (0.5 mL) in a
nitrogen-flushed pressure tube which was heated to 110 °C for 48h. At the end of this the

reaction was alowed to cool and worked up following the general procedure and anayzed by
GC which showed the formation of ca 10% imine and no amine. The imine may have been

formed by oxidation of acohol by the N-oxide.

'H NMR (400 MHz, CDCls) — benzyl acohol (s of CH, at & 4.6) and aniline are present, but

no coupling product isvisible:
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Reaction without degassing (AR020): A reaction was carried out without degassing and
under air in a sealed tube using aniline 6 (0.069 mL, 0.76 mmol), benzyl acohol 5 (0.157
mL, 1.52 mmol), trimethylamine N-oxide dihydrate (6 mg, 0.08 mmol) and 1 (40 mg, 0.076
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mmol) were placed in a pressure tube which was flushed with nitrogen. Undegassed toluene
(0.40 mL) was added and the pressure tube was sealed (without flushing with nitrogen or
argon) and heated at 110 °C (in toluene) for the 48h. At the end of this the reaction was
allowed to cool and worked up following the general procedure and analyzed by GC which

indicated the formation of ca 5% amine and ca. 40% imine.

'"H NMR (400 MHz, CDCl5):

Chemist Andrew Rawlings
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GC spectrum — peaks for aniline (5.94 min), benzyl alcohol (8.31 min), imine (32.3 min) and

amine (4.75 min) are indicated:
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Preparation of a standard of the imine intermediate (AR024): Aniline (0.46 mL, 5.0
mmol), benzaldehyde (0.508 mL, 5.0 mml) and p-toluenesulfonicacid (38 mg, 0.2 mmol)
were combined in toluene (12.8 mL) and the mixture was heated at 145 °C for four hoursin a
Dean-Stark apparatus to remove water. The solution was cooled to room temperature and the
solvents removed under reduced pressure. The 'H NMR spectrum indicated formation of the

product and this was used as a standard for GC analysis.

'H NMR (400 MHz, CDCl5):
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GC of theimine to establish retention time:
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Inhibition of the reaction using benzylamine (AR025): Aniline (0.070 mL, 0.76 mmol),
benzyl acohol (0.078 mL, 0.76 mmol), benzylamine (0.042 mL, 0.38 mmal),
triemethylamine N-oxide dehydrate (6 mg, 0.08 mmol) and iron catalyst 1 (40 mg, 0.076
mmol) were combined in a pressure tube along with degassed toluene (0.4 mL). The pressure
tube was flushed with nitrogen and heated at 110 °C for 48h. At the end of this time the
reaction was alowed to cool and worked up following the general procedure and anayzed by
GC which showed the formation of ca 1% imine and 1% amine (indicated). Speculated, but
unconfirmed, products from benzylamine are indicated. Attempts at the coupling of

benzylamine alone with benzyl alcohol were also unsuccessful.
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Reaction carried out using Fe(CO)s alone (AR063): Aniline (0.069 mL, 0.76 mmol),
benzyl alcohol (0.157 mL, 1.52 mmol), trimethylamine N-oxide dehydrate (6 mg, 0.076
mmol) and Fe(CO)s (38 mg, 0.076 mmol) were combined in degassed xylene in a nitrogen-
flushed pressure tube and heated to 140 °C for 24h. At the end of this time the reaction was
allowed to cool and worked up following the general procedure and analyzed by GC which

showed the formation of ca. 2% imine and 2% amine.

GC spectrum:

S14



Reactions at lower temperatures. Reactions were carried out for 48h following the general
procedure above but at lower temperatures; at 100 °C the conversion was 69% (AR049), at
90 °C, the conversion was 37% (AR053), and at 80 °C the conversion was 5% (AR055).

AR049 (100 °C).
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AR053 (90 °C):

ARO55 (80 °C ):
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Experimental data for isolated products.

N-Benzylaniline 7.
H
o :

(Toluene, 110 °C, 48h, AR0G9).

This compound has been reported and fully characterized, and the data matched that reported
and of an authentic sample (see end of this file).! Aniline 6 (0.069 mL, 0.76 mmol) benzyl
alcohol 5 (0.157 mL, 1.52 mmoal), trimethylamine N-oxide dihydrate (6 mg, 0.08 mmol) and
1 (40 mg, 0.076 mmol) were combined and reacted under the conditions described above.
The compound was purified by column chromatography on silica with a gradient elution O-
20% EtOAC in pet. ether to give the product as a pale yellow oil (133.7 mg, 0.731 mmol, 95
%). 0y (400 MHz, CDCl3) 7.30-7.40 (4H, m, ArH), 7.24-7.29 (1H, m, ArH), 7.12-7.20 (2H,
m, ArH), 6.68-6.74 (1H, m, ArH), 6.61-6.65 (2H, m, ArH), 4.32 (2H, s, NHCH,), 4.00 (1H, s,
NH); 3¢ (100 MHz, CDCl3) 148.20 (C), 139.48 (C), 129.30 (CH), 128.67 (CH), 127.55 (CH),
127.27 (CH), 117.60 (CH), 112.49 (CH), 48.36 (CHy); mVz (ESMS+) [M+H]" 184.1.
CisHuN".

'H NMR 8} (400 MHz, CDCl5):
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3C NMR & (100 MHz, CDCl,):
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Commercial standard of N-Benzylaniline 7 for comparison:
H
o

'H NMR 8 (500 MHz, CDCl5, cryoprobe):

3C NMR & (125 MHz, CDCl,, cryoprobe):
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N-(2-M ethoxybenzyl)aniline 9.

H
N

©/ OMe

(Xylene, 140 °C, 24h AR081).

This compound has been reported and fully characterized, and the data matched that of an
authentic sample (see end of this file).? Aniline 6 (0.069 mL, 0.76 mmol) 2-methoxybenzy!
alcohol (0.202 mL, 1.52 mmol), trimethylamine N-oxide dihydrate (6 mg, 0.08 mmol) and 1
(40 mg, 0.076 mmol) were combined and reacted under the conditions described above. The
compound was purified by column chromatography on silica with a gradient elution 0-20%
EtOAc in pet. ether to give a pale yellow oil (136.6 mg, 0.641 mmol, 84 %). &, (400 MHz,
CDCl3) 7.27-7.36 (2H, m, ArH), 7.12-7.20 (2H, m, ArH), 6.84-6.91 (2H, m, ArH), 6.71-6.78
(3H, m, ArH), 5.35-6.17 (1H, br s, NH), 4.33 (2H, s, NHCH), 3.83 (3H, s, OCH3); d¢ (100
MHz, CDCl3) 157.52 (C), 146.61 (C), 129.40 (CH), 129.22 (CH), 128.69 (CH), 126.18 (C),
120.55 (CH), 118.89 (CH), 114.53 (CH), 110.28 (CH), 55.35 (CHs), 44.48 (CH,); m/z
(ESMS+) [M+H]" 214.1. C14H1NO".
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'H NMR 8y (400 MHz, CDCl5):

13C NMR & (100 MHz, CDCl5):
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N-(4-M ethoxybenzyl)aniline 10.
OMe
H
S :

(Xylene, 140 °C, 24h, MW232).

This compound has been reported and fully characterized.* Aniline 6 (0.069 mL, 0.76 mmol)
4-methoxybenzyl alcohol (0.189 mL, 1.52 mmoal), trimethylamine N-oxide dihydrate (6 mg,
0.08 mmol) and 1 (40 mg, 0.076 mmol) were combined and reacted under the conditions
described above. Purification was attempted by column chromatography on silica with a
gradient elution 0-30% EtOAcC in pet. ether to give the product as a brown oil (124.1 mg, 0.58
mmol, 77 %). *H NMR. §, (500 MHz, CDCl3) 7.15-7.23 (2H, m, ArH), 7.10-7.15 (2H, m,
ArH), 6.80-6.85 (2H, m, ArH), 6.65-6.70 (1H, m, ArH), 6.68-6.62 (2H, m, ArH), 4.22 (2H, S,
CH.), 90 (1H, br s, NH), 3.75 (3H, s, OCHy); 8¢ (125 MHz, CDCI3) 158.92 (C), 148.28 (C),
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131.49 (C), 129.32 (CH), 128.87 (CH), 117.55 (CH), 114.09 (CH), 112.90 (CH), 55.36
(CHs), 47.84 (CH,); Mz (ESMS+) [M+H]" 214.1. CysH15CIN”.

'H NMR 8y (500 MHz with cryoprobe, CDCls):

13C NMR & (125 MHz with cryoprobe, CDCl.):
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TLC of crudereaction:

The TLC above shows the crude and purified product from the above reaction after dilution
of asamplein DCM. In order the lanes show i) aniline, ii) pMeO)CgH4CHLOH, iii) Iron
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catalyst 1, iv) purified sample of 12, v) crude reaction mixture. Visualisation by uv, spots can
also be visualized using KMnO,. Solvent: hexane:EtOAC 4:1.

N-(4-Chlorobenzyl)aniline 11.

S

(Xylene, 140 °C, 24h AR078).

This compound has been reported and fully characterised.* Aniline 6 (0.069 mL, 0.76 mmol)
4-chlorobenzyl alcohol (0.217 mg, 1.52 mmol), trimethylamine N-oxide dihydrate (6 mg,
0.08 mmol) and 1 (40 mg, 0.076 mmol) were combined and reacted under the conditions
described above. The compound was purified by column chromatography on silica with a
gradient elution 0-20% EtOAc in pet. Ether to give the product as a pale yellow oil (100.0
mg, 0.461 mmol, 60 %). &, (400 MHz, CDCls) 7.22-7.36 (4H, m, ArH), 7.09-7.19 (2H, m,
ArH), 6.67-6.75 (1H, m, ArH), 6.53-6.61 (2H, m, ArH), 4.26 (2H, s, NHCH,), 4.01 (1H, br s,
NH); 6¢ (100 MHz, CDCl3) 147.86 (C), 138.05 (C), 132.90 (C), 129.34 (CH), 128.79 (CH),
128.73 (CH), 117.84 (CH), 112.93 (CH), 47.64 (CHy); mz (ESMS+) [M+H]" 218.1.
Ci3H13CIN™.

'H NMR 8y (400 MHz, CDCl5):
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13C NMR & (100 MHz, CDCl5):

S26



N-(2-Chlorobenzyl)aniline 12.

H
N

S

(Xylene, 140 °C, 24h, AR108).

This compound has been reported and fully characterized.? Aniline 6 (0.069 mL, 0.76 mmol)
o-chlorobenzyl acohol (0.157 mL, 1.52 mmol), trimethylamine N-oxide dihydrate (6 mg,
0.08 mmol) and 1 (40 mg, 0.076 mmol) were combined and reacted under the conditions
described above. The compound was purified by column chromatography on silica with a
gradient elution 0-20% EtOAc in pet. ether to give the product as a light brown oil (93.0 mg,
0.429 mmol, 56 %). 6, (400 MHz, CDCl3) 7.34-7.42 (2H, m, ArH), 7.11-7.20 (4H, m, ArH),
6.68-6.73 (1H, m, ArH), 6.57-6.62 (2H, m, ArH), 4.41 (2H, s, NHCH,), 4.12 (1H, br s, NH);
d¢c (100 MHz, CDCl3) 147.81 (C), 136.72 (C), 133.28 (C), 129.57 (CH), 129.33 (CH), 129.06
(CH), 128.41 (CH), 126.97 (CH), 117.79 (CH), 112.97 (CH), 45.94 (CH,); m/z (ESMS+)
[M+H]" 218.1. C13H13CIN®.

'H NMR 8 (400 MHz, CDCl5):
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13C NMR & (100 MHz, CDCl5):
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N-Benzyl-4-methoxyaniline 13.

o

(Xylene, 140 °C, 24h AR065).

This compound has been reported and fully characterized, and the data matched that of an
authentic sample (see end of this file).® 4-Methoxyaniline (94 mg, 0.76 mmol) benzyl acohol
5 (0.157 mL, 1.52 mmol), trimethylamine N-oxide dihydrate (6 mg, 0.08 mmol) and 1 (40
mg, 0.076 mmol) were combined and reacted under the conditions described above. The
compound was purified by column chromatography on silica with a gradient elution 0-20%
EtOAc in pet. ether to give the product as a brown oil (140.6 mg, 0.660 mmol, 87 %). 6, (400
MHz, CDCl3) 7.31-7.39 (3H, m, ArH), 7.11-7.29 (1H, m, ArH), 6.75-6.80 (2H, m, ArH),
6.57-6.63 (2H, m, ArH), 4.28 (2H, s, NHCH,), 3.74 (3H, s, OCH3), NH not observed; 6¢ (100
MHz, CDCl3) 152.22 (C), 142.48 (C), 139.71 (C), 128.62 (CH), 127.57 (CH), 127.19 (CH),
114.94 (CH), 114.13 (CH), 55.84 (CHs), 49.27 (CH,); m/z (ESMS+)[M+H]" 214.1.
CyH16NO™.

'H NMR 8y (400 MHz, CDCl5):
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13C NMR & (100 MHz, CDCl5):
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N-Hexylaniline 14 and di(n-hexyldiamine) 15.

(Xylene, 140 °C)

Experi- | Mol% Time/ | Eq Eq. Monoalkyl- | Dialkylated | Comments

ment catalyst | h amine | Alcohol | ated 14 15

AR088 | 10 24 1 2 51% Not deter- | Isolated yield.

mined

AR100 |10 24 1 3 2% 13% Isolated yield.

AR104 | 10 24 1 11 67% 0% | solated yield, no
diakylation seen.

AR105 | 10 48 1 3 96% 4% Ratio in crude 1H NMR
only.

AR134 | 20 24 1 3 87.5% 12.5% Ratio in crude 1H NMR
only.

AR138 | 20 48 1 3 2% 28% Ratio in crude 1H NMR
only.

H
i: N~
AR104

This compound has been reported and fully characterised.* Aniline 6 (0.069 mL, 0.76 mmol)
1-hexanol (0.105 mL, 0.84 mmoal), trimethylamine N-oxide dihydrate (6 mg, 0.08 mmol) and

1 (40 mg, 0.076 mmol) were combined and reacted under the conditions described above The

compound was purified by column chromatography on silica with a gradient elution 0-20%

EtOAc in pet. ether to give the product as a pale yellow oil (90.2 mg, 0.51 mmol, 67 %). dy
(400 MHz, CDCl3) 7.13-7.19 (2H, m, ArH), 6.65-6.70 (1H, m, ArH), 6.56-6.61 (2H, m,
ArH), 3.57 (1H, br s, NH), 3.09 (2H, t, J 8.0 NHCH), 1.61 (2H, quin, J 8.0 NHCH,CHy),
1.26-1.44 (6H, m, hex), 0.85-0.94 (3H, m, CH,CH3); dc (100 MHz, CDCl;) 148.58 (C),
129.24 (CH), 117.08 (CH), 112.71 (CH), 44.04 (CHy), 31.69 (CHy), 29.59 (CH,), 26.90
(CH,), 22.67 (CHy), 14.08 (CH3); Mz (ESMS+) [M+H]" 178.1. CioH1oN™.

'H NMR 8y (400 MHz, CDCl5):
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13C NMR & (100 MHz, CDCl5):
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The diakylation product 15 was formed in low conversion as a mixture aongside 14

however sufficient could be isolated to confirm the structure of the product by 1H NMR®:

©/N\/\/\/
84 (400 MHz, CDCl3) 7.25-7.15 (2H,M ,ArH), 6.65-6.55 (3H, m, ArH), 3.22 (4H, t, J = 6.5, 2

x NCH,), 1.60-1.50 (4H, m, 2 x CHy), 1.30-1.20 (12H, m, 6 x CH,), 0.85 (6H, t, J = 6.5, 2 x
CHs).

'H NMR 8y (400 MHz, CDCl5):

Sample containing 16% mono and 11% dialkylated:
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N-Cyclohexylaniline 16.

(0

(Xylene, 140 °C, 24h, AR076).
This compound has been reported and fully characterised.* Aniline 6 (0.069 mL, 0.76 mmol)

H
N

cyclohexanol (0.161 mL, 1.52 mmol), trimethylamine N-oxide dihydrate (6 mg, 0.08 mmol)
and 1 (40 mg, 0.076 mmol) were combined and reacted under the conditions described above.
The compound was purified by column chromatography on silica with a gradient elution O-
20% EtOAcC in pet. Ether to give the product as a pale yellow oil (102.8 mg, 0.587 mmol, 77
%). 8y (400 MHz, CDCl3) 7.11-7.18 (2H, m, ArH), 6.62-6.67 (1H, m, ArH), 6.55-6.60 (2H,
m, ArH), 3.49 (1H, br s, NH), 3.20-3.28 (1H, m, NHCHCH,), 2.01-2.09 (2H, m, c-Hex),
1.70-1.80 (2H, m, c-Hex), 1.60-1.69 (1H, m, c-Hex), 1.29-1.43 (2H, m, c-Hex), 1.08-1.28
(3H, m, c-Hex); d¢ (100 MHz, CDCl3) 147.43 (C), 129.28 (CH), 116.84 (CH), 113.16 (CH),
51.71 (CH), 33.54 (CH>), 25.98 (CHy), 25.07 (CH.); W'z (ESMS+) [M+H]" 176.1. CyoH1sN".
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'H NMR 8y (400 MHz, CDCl5):

13C NMR & (100 MHz, CDCl5):
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Examples which gave poor results:

Included to provide context; product could be observed in *H NMR spectra but the *C NMR
spectrawere too complex to interpret.

Benzyl(2-methoxyphenyl)amine.

S

(Xylene, 140 °C, 24h, AR067).

This compound has been reported and fully characterised. 4-methoxyaniline (0.086 mL, 0.76
mmol) benzyl alcohol 5 (0.157 mL, 1.52 mmoal), trimethylamine N-oxide dihydrate (6 mg,
0.08 mmol) and 1 (40 mg, 0.076 mmol) were combined and reacted under the conditions
described above. The compound was purified by column chromatography on silica with a
gradient elution 0-20% EtOAc in pet. ether to give the product as a pale brown oil (37.3 mg,
0.175 mmol, 23 %, ca 90% pure). 6, (400 MHz, CDClI3) 7.20-7.40 (5H, m, ArH), 6.65-6.80
(2H, m, ArH), 6.65 (1H, t, J = 6.0, ArH), 6.60 (1H, d, J = 6.0, ArH), 4.57-4.69 (1H, br s,
NH), 4.35 (2H, s, NHCH,), 3.84 (3H, s, OCHj3); 6c (100 MHz, CDCl3) 139.62 (C), 138.18
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(C), 129.86 (CH), 127.55 (CH), 126.86 (CH), 121.31 (CH), 116.66 (CH), 110.10 (CH),
109.43 (CH), 55.44 (CH,), 48.08 (CH3), one ipso C not observed; m/z (ESMS+) [M+H]*
214.1. Ci4HsNO".

'H NMR 8y (400 MHz, CDCl5):

N-Benzyl-3-chloroaniline.
H
o
Cl

(Xylene, 140 °C, 24h, ARO70).

This compound has been reported and fully characterised.* 4-Chloroaniline (0.097 mL, 0.76
mmol) benzyl alcohol 5 (0.157 mL, 1.52 mmoal), trimethylamine N-oxide dihydrate (6 mg,
0.08 mmol) and 1 (40 mg, 0.076 mmol) were combined and reacted under the conditions
described above. The compound was purified by column chromatography on silica with a
gradient elution 0-20% EtOAc in pet. Ether to give the product as a brown oil (57.7 mg,
0.266 mmol, 35 %, ca 50% pure). 6, (400 MHz, CDCl3) 7.15-7.30 (5H, m, ArH), 7.07-7.12

S37



(2H, m, ArH), 6.50-6.56 (2H, m, ArH), 4.29 (2H, s, NHCH.), 3.96-4.14 (1H, br s, NH); m/z
(ESMS+) ['\/H'H]+ 218.1. C13H130|N+.

'H NMR 8} (400 MHz, CDCl5):

N-Benzyl-2-chlor oaniline.

S

(Xylene, 140 °C, 24h, ARO71).

This compound has been reported and fully characterised.? 2-Chloroaniline (0.080 mL, 0.76
mmol) benzyl alcohol 5 (0.157 mL, 1.52 mmoal), trimethylamine N-oxide dihydrate (6 mg,
0.08 mmol) and 1 (40 mg, 0.076 mmol) were combined and reacted under the conditions
described above. The compound was purified by column chromatography on silica with a
gradient elution 0-20% EtOAcC in pet. ether to give the product as a brown ail (6.6 mg, 0.03
mmol, 4 %, <40% pure). After purification there was still presence of starting material but
most of the characteristic peaks could be identified from 1H NMR. 3y (400 MHz, CDCl5)
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7.32-7.39 (4H, m, ArH), 7.24-7.31 (2H, m, ArH), 7.06-7.12 (1H, m, ArH), 6.60-6.67 (2H, m,
ArH), 4.67-4.81 (1H, br s, NH), 4.38-4.43 (2H, s, NHCH,); m/z (ESMS+) [M+H]* 218.1,
CisH1sCIN™.

'H NMR 8y (400 MHz, CDCl5):
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