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Abstract 

O- or N-Alkylated derivatives of aminophenols are important synthetic intermediates in organic 

synthesis. A series of aminophenols were selectively alkylated on their hydroxyl group in good 

yields via benzaldehyde protection of the amino group, subsequent alkylation, and hydrolysis; or 

on their amino group via imination and following reduction.  
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Introduction 

 

O- or N-Alkylated derivatives of aminophenols (alkoxyanilines and N-alkylaminophenols) are 

important synthetic intermediates in organic synthesis. They have been widely used in the 

synthesis of pharmaceutical agents,1-4 such as non-peptide full agonists for the human bradykinin 

B2 receptor1 and cholesterol acyltransferase inhibitors,2 and chiral ligands for asymmetric 

catalysis.5,6 Both of alkoxyanilines and N-alkylaminophenols can be prepared from 

aminophenols via alkylation. However, a mixture of O- and N-alkylated, and N,O-dialkylated 

derivatives of aminophenols generated when aminophenols were alkylated directly with alkyl 

halides without good selectivity in most cases. It is a tedious work to separate and purify them. 

Thus, the development of new synthetic strategies which allow access to O- or N-alkylated 

derivatives of aminophenols selectively is of interest to both laboratory and industry preparation 

of alkoxyanilines and N-alkylaminophenols. 

O-Alkylated derivatives of aminophenols were synthesized via the reduction of 

nitroalkoxybenzenes,7 or via the amino protection and hydroxyl alkylation of aminophenols, and 

subsequent deprotection strategy, in which the amino groups were protected generally with 

acetyl and phthalyl which required harsh removing conditions,8,9 or expensive tert-

butoxycarbonyl (Boc) and benzoxycarbonyl (Cbz).10,11 To synthesize chiral ligands for the 

asymmetric catalysis, we hoped to prepare o-benzyloxyanilines as starting materials. We 

designed and applied an efficient and inexpensive strategy, in which inexpensive benzaldehyde 
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was used to protect the amino group of aminophenols. When we extended the route to synthesize 

various alkylated derivatives of aminophenols, we found that Morel and co-workers reported a 

similar method for the synthesis of o-allyloxyaniline via the condensation of o-aminophenol and 

benzaldehyde in dichloromethane under the catalysis of alumina oxide for 24 h, the allylation of 

the resulting N-benzylideneaminophenol with allyl bromide for 36 h using potassium carbonate 

as a base, and subsequent hydrolysis in 1998.12 Only one example was described in their report. 

Compared to their method, our procedure is more efficient and practical. Herein, we report our 

procedure for selective synthesis of O- and N-alkylated derivatives of aminophenols from 

aminophenols. 

 

 

Results and Discussion 

 

To search an efficient procedure to prepare alkoxyanilines from various commercially available 

aminophenols, we selected the imination of o-aminophenol with benzaldehyde as a model 

reaction to optimize the reaction conditions. o-Aminophenol and benzaldehyde were condensed 

in methanol directly to give rise to N-benzylideneaminophenol in an excellent yield of 96.4% 

without any catalyst. Thus, we paid much attention to the alkylation step. It is necessary more 

than 2 days for complete benzylation of o-aminophenol at RT. However, we found that the rate 

of benzylation could be speeded up by increasing reaction temperature. The excellent yield was 

obtained under refluxing for 20 h with equimolar benzyl bromide. To add more amount of benzyl 

bromide did not further improve the yield, adversely, resulting in the formation of further N-

benzylated derivative during hydrolysis in the next step. Although the treatment with saturated 

sodium bisulfite can hydrolyze the imine group of the product and remove benzaldehyde 

conveniently, the hydrolysis occurred incompletely. The benzylated product can also be 

hydrolyzed with silica gel when it was purified on a silica gel column to afford the desired 

product benzyloxyaniline in a satisfactory yield (74.5 %). It has been found that it is the best 

method to hydrolyze it with hydrochloride solution to afford benzyloxyaniline in the yield of 

93.5% after simple washing with dichloromethane and neutralization. A series of alkoxyanilines 

were prepared under optimal reaction conditions (Scheme 1). The results are summarized in 

Table 1.  

 

NH2

+ PhCHO

MeOH

R'X

K2CO3

acetone

1) HCl aq

2) NaHCO3

OHR

N

OHR

NH2

OR'R

 

Scheme 1. Selective alkylation of the hydroxyl group of aminophenols. 

 

More active alkyl halides, such as benzyl and allyl bromides, produced the corresponding 
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alkoxyanilines in good to excellent yields (Table 1, entries 1 and 2). Primary alkyl halides, such 

as methyl iodide, n-pentyl bromide, even long chain dodecyl bromide, gave rise to the 

alkoxyanilines in satisfactory yields (Table 1, entries 3-5). However, secondary alkyl halide 

isopropyl bromide and sec-butyl iodide yielded the desired products in lower yields with 

recovered starting materials (Table 1, entries 6 and 7). For substituted o-aminophenols and p-

aminophenols, satisfactory to good yields were obtained in the selective alkylation (Table 1, 

entries 8-11). 

 

Table 1. Selective alkylation of hydroxyl group of aminophenols 

Entry Aminophenol Yield (%) R’X Product Yield (%) 

1 

OH

NH2

 

96.4 

BnBr 

NH2

OBn  

93.5 

2 AllBr 

NH2

O  

82.2 

3 MeI 

NH2

OMe  

53.8 

4 n-C5H11Br 

NH2

O  

62.8 

5 n-C12H25Br 

NH2

O 10 

67.4 

6 i-PrBr 

NH2

OiPr  

38.7 

7 s-BuI 

NH2

OsBu  

31.5 

8 

OH

NH2Me

 

95.2 

BnBr 

NH2

OBn

Me

 

86.1 

9 

OH

NH2Cl

 

94.2 

NH2

OBn

Cl

 

57.2 

10 
OH

NH2O2N

 

97.9 

NH2

OBn

O2N

 

63.0 

11 

NH2

HO

 

88.9 

NH2

BnO  

76.4 
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We also prepare the N-alkylated derivatives of aminophenols selectively via the 

condensation of aminophenols and an aldehyde and subsequent reduction with sodium 

borohydride in a one-pot reaction (Scheme 2).13-15 The excellent overall yields were achieved for 

all given examples. The results are listed in Table 2. 

 

NH2

OH +

NHCH2Ar1) MeOH

2) NaBH4

OHArCHO

 
 

Scheme 2. Selective alkylation of the amino group of aminophenols. 

 

Table 2. Selective alkylation of the amino group of aminophenols 

Entry Aminophenol ArCHO Product Yield (%) 

1 

NH2

OH  

CHO

 

H
N

OH  

98.3 

2 

CHO

OH  

H
N

OH
OH

 

90.7 

3 

CHO

MeO  

H
N

OH

OMe

 

94.5 

4 

CHO

Cl  

H
N

OH

Cl

 

89.1 

5 

NH2

HO  

CHO

 

H
N

HO  

96.7 

 

In summary, aminophenols were selectively alkylated on their hydroxyl group via 

condensation with benzaldehyde, alkylation with alkyl halides, and hydrolysis with 

hydrochloride; and on their amino group with condensation with aldehydes and subsequent 

reduction with sodium borohydride in a one-pot reaction. In most cases, good to excellent yields 

were achieved. The current strategy is an economic and practical route for selective alkylation of 

aminophenols. 
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Experimental Section 

 

General. Melting points were obtained on a Yanaco-M500 melting point apparatus. The 1H 

NMR spectra were recorded on a Varian Mercury 200 or Varian Mercury Plus 300 spectrometer 

with TMS as an internal standard in the CDCl3 solution. TLC separations were performed on 

silica gel GF-254 plates with petroleum ether (60–90 °C)/ethyl acetate (10:1); the plates were 

visualized with UV light.  

 

Selective alkylation of the hydroxyl group of aminophenols. General procedures 

To a stirred solution of aminophenol (30 mmol) in 80 mL of methanol was added benzaldehyde 

(3.18 g, 30 mmol) and the resulting solution was stirred for 1h. After removal of the solvent in 

vacuo, the residue was recrystallized from ethanol to afford phenylmethyleneaminophenol as 

grey crystals. 

To a stirred solution of phenylmethyleneaminophenol (3 mmol) in acetone (30 ml) was added 

K2CO3 (828 mg, 6 mmol) and alkyl halide (3 mmol) and the mixture was refluxed for 20 h. After 

cooling, the inorganic precipitate was filtered off through a Celite pad and the filtrate was 

concentrated in vacuo. To the resulting residue was added 10 ml of dichloromethane and 30 ml 

of 1N HCl and the mixture was vigorously stirred for 1h. After separated with a separatory 

funnel, the aqueous layer was neutralized with NaHCO3, then extracted with dichloromethane. 

The combined organic phase was dried over NaSO4, and the solvent was removed in vacuo to 

afford the alkyloxyaniline as colorless or yellowish oil, or crystals. 

2-Benzyloxyaniline. Colorless crystals; mp 38-40 °C, Lit.10 37-38 °C, 1H NMR (300 MHz, 

CDCl3) : 3.83 (s, 2H, NH2), 5.08 (s, 2H, CH2), 6.68-6.88 (m, 4H, ArH), 7.33-7.46 (m, 5H, ArH). 

2-(Allyloxy)aniline.12 Yellowish oil; 1H NMR (300 MHz, CDCl3) : 3.82 (s, 2H, NH2), 4.56 (dt, 

J = 5.4, 1.5 Hz, 2H, CH2), 5.28 (dq, J = 10.5, 1.5 Hz, 1H, =CH2), 5.41 (dq, J = 17.4, 1.5 Hz, 1H, 

=CH2), 6.08 (ddt, J = 10.5, 17.4, 5.4 Hz, 1H, =CH), 6.68-6.83 (m, 4H, ArH). 

2-Methoxyaniline.16 Yellowish oil; 1H NMR (300 MHz, CDCl3) : 3.78 (s, 2H, NH2), 3.85 (s, 

3H, CH3), 6.71-6.81 (m, 4H, ArH). 

2-Pentyloxyaniline.17 Yellowish oil; 1H NMR (300 MHz, CDCl3) : 0.93 (t, J = 7.2 Hz, 3H, 

CH3), 1.32-1.51 (m, 4H, CH2), 1.77-1.86 (m, 2H, CH2), 3.80 (s, 2H, NH2), 3.98 (t, J = 6.6 Hz, 

2H, CH2), 6.68-6.81 (m, 4H, ArH). 

2-Dodecyloxyaniline. Yellowish crystals; mp 36-37 °C, Lit.18 37-38 °C, 1H NMR (300 MHz, 

CDCl3) : 0.88 (t, J = 6.9 Hz, 3H, CH3), 1.26 (s, 16H, CH2), 1.44-1.46 (m, 2H, CH2), 1.76-1.85 

(m, 2H, CH2), 3.93 (s, 2H, NH2), 3.98 (t, J = 6.6 Hz, 2H, CH2), 6.70-6.80 (m, 4H, ArH). 

2-Isopropoxyaniline. Colorless crystals; mp 139-141 °C, Lit.19 137-139 °C, 1H NMR (300 MHz, 

CDCl3) : 1.35 (d, J = 6.3 Hz, 6H, CH3), 3.79 (s, 2H, NH2), 4.53 (m, 1H, CH), 6.67-6.82 (m, 4H, 

ArH). 

2-sec-Butoxyaniline.20 Colorless crystals; mp 151-153 °C, 1H NMR (200 MHz, CDCl3) : 0.99 

(t, J = 7.4 Hz, 3H, CH3), 1.31 (d, J = 6.2 Hz, 3H, CH3), 1.57-1.85 (m, 2H, CH2), 3.81 (br, 2H, 

NH2), 4.23-4.38 (m, 1H, CH), 6.67-6.81 (m, 4H, ArH). 
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5-Methyl-2-benzyloxyaniline.21 Colorless crystals; mp 32-33 °C, 1H NMR (300 MHz, CDCl3) : 

2.22 (s, 3H, CH3), 3.78 (s, 2H, NH2), 5.05 (s, 2H, CH2), 6.50 (dd, J = 1.8, 8.1 Hz, 1H, ArH), 6.58 

(d, J = 1.8 Hz, 1H, ArH), 6.75 (d, J = 8.1 Hz, 1H, ArH), 7.32-7.45 (m, 5H, ArH). 

5-Chloro-2-benzyloxyaniline. Yellowish crystals; mp 53-55 °C, Lit.22 60 °C, 1H NMR (200 

MHz, CDCl3) : 3.89 (s, 2H, NH2), 5.04 (s, 2H, CH2), 6.60-6.75 (m, 3H, ArH), 7.35-7.39 (m, 5H, 

ArH). 

5-Nitro-2-benzyloxyaniline. Yellowish crystals; mp 106-108 °C, Lit.23 104.5-105.5 °C, 1H 

NMR (300 MHz, CDCl3) : 4.12 (s, 2H, NH2), 5.17 (s, 2H, CH2), 6.85 (d, J = 9.0 Hz, 1H, ArH), 

7.36-7.43 (m, 5H, ArH), 7.56 (d, J = 2.7 Hz, 1H, ArH), 7.63 (dd, J = 2.7, 8.7 Hz, 1H, ArH). 

4-Benzyloxyaniline. Colorless crystals; mp 39-40 °C, Lit.24 44-45 °C, 1H NMR (300 MHz, 

CDCl3) : 3.43 (s, 2H, NH2), 4.98 (s, 2H, CH2), 6.64 (d, J = 9.0 Hz, 2H, ArH), 6.81 (d, J = 9.0 

Hz, 2H, ArH),7.30-7.44 (m, 5H, ArH). 

 

Selective alkylation of the amino group of aminophenols. General procedures 

To a stirred solution of aminophenol (3 mmol) in 20 mL of methanol was added aldehyde (3 

mmol) and the solution was stirred for 1 h. After cooling, sodium borohydride (216 mg, 6 mmol) 

was then added portionwise. After stirred for another 1h, it was poured into 30 mL of water. 

After extracted with dichloromethane, the combined organic phase was dried over NaSO4, and 

the solvent was removed in vacuo to obtain  alkylaminophenol as colorless or yellowish crystals. 

2-(Benzylamino)phenol. Colorless crystals; mp 68-69 °C, Lit.25 69-71 °C, 1H NMR (300 MHz, 

CDCl3) : 4.33 (s, 2H, CH2), 4.65 (br, 1H, NH), 6.61-6.82 (m, 4H, ArH), 7.24-7.39 (m, 5H, ArH). 

2-(2-Hydroxyphenylmethyl)aminophenol. Yellowish crystals; mp 94-96 °C, Lit.14 99-101 °C 
1H NMR (300 MHz, CDCl3) : 4.38 (s, 2H, CH2), 6.01 (br, 2H, NH and OH), 6.72 (m, 2H, ArH), 

6.83-6.87 (m, 4H, ArH), 7.13-7.23 (m, 2H, ArH). 

2-(4-Methoxyphenylmethyl)aminophenol. Colorless crystals; mp 121-122 °C, Lit.26 121 °C, 1H 

NMR (200 MHz, CDCl3) : 3.80 (s, 3H, CH3), 3.81 (br, 2H, NH and OH), 4.26 (s, 2H, CH2), 

6.65-6.69 (m, 2H, ArH), 6.85-6.90 (m, 4H, ArH), 7.28-7.32 (m, 2H, ArH). 

2-(4-Chlorophenylmethyl)aminophenol. Yellowish crystals; mp 104-105 °C, Lit.13 108-109 °C, 
1H NMR (300 MHz, CDCl3) : 4.30 (s, 2H, CH2), 4.66 (br, 2H, NH and OH), 6.57-6.83 (m, 4H, 

ArH), 7.24-7.31 (m, 4H, ArH). 

4-(Benzylamino)phenol. Colorless crystals; mp 97-98 °C, Lit.27 91-93 °C, 1H NMR (300 MHz, 

CDCl3) : 4.05 (br, 2H, NH and OH), 4.26 (s, 2H, CH2), 6.55 (d, J = 8.7 Hz, 2H, ArH), 6.68 (d, J 

= 8.7 Hz, 2H, ArH), 7.27-7.36 (m, 5H, ArH). 
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