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Introduction 

β-Aminoalcohols are flexible intermediates in the 
synthesis of a broad range of biologically active natural 
and synthetic products and used as building blocks for 
the synthesis of pharmaceuticals.1 Also they are present 
in unnatural amino acids, chiral auxiliaries, as chiral 
catalysts in asymmetric synthesis.2 Thus, developing 
various methodologies for their synthesis always is de-
manding. These compounds are conventionally synthe- 
sized by reaction of epoxides with excessive amounts of 
amines at elevated temperatures.3 Classical methodolo-
gies suffer from one or more disadvantages such as long 
reaction time, elevated temperature, high pressure, 
moderate yields and poor regioselectivities.4 Up till now, 
different protocols have been reported for the synthesis 
of β-aminoalcohols including practical methods like 
utilizing microwave5 and ultrasound6 as well as efficient 
catalysts such as sulfamic acid,7 amberlyst-15,8 metal 
triflates,9 metal alkoxides,10 metal halides,11,12 transition 
metal salts,13,14 heteropolymolybdate or tungstate,15 
monodispersed silica nanoparticles,16 zeolites,17 mont-
morillonite,18 ionic liquids,19 sulfated zirconia and 
SZ/MCM-41,20 Er(OTf)3,

21 Y(NO3)3
22 and ZnO.23 

MCM-41 is a mesoporous inorganic solid with pore 
diameters of 2—50 Å, which has attracted much atten-
tion because of its large internal surface, regular arrays 
of uniform channels, long range ordered framework 
with uniform mesopores and sharply distributed pore 
dimensions. Since MCM-41 was synthesized by Kre-
sege et al.,24 its role as catalyst and support in organic 
reactions has been established.25 In this work, in view of 
great catalytic effect of MCM-41 in literature, it was 
selected for synthesis of β-aminoalcohols. 

Results and discussion 

In continuation of our interest in synthesis of organic 

compounds under solvent-free conditions,26 herein, we 
wish to report a simple, environmentally friendly and 
proficient method for the preparation of β-aminoalcohol 
in the presence of a catalytic amount of MCM-41 as a 
green reusable and efficient catalyst (Scheme 1). 

Scheme 1 

 

In order to obtain the standard conditions, 2,3-ep-
oxypropyl phenyl ether (1 mmol) was treated with 
aniline (1 mmol) under solvent-free conditions in the 
presence of MCM-41 at various temperatures and their 
effect on the yield and rate of the reaction was investi-
gated (Table 1). The desired product was attained at 120 

℃ and 0.03 g of catalyst in 75% yield. Increasing tem-
perature did not result in higher yield and shorter reac-
tion time. Various aromatic and aliphatic amines were 
treated with cyclohexene epoxide or 2,3-epoxypropyl 
phenyl ether and their corresponding results are summa-
rized in Table 2. To examine the recyclability of the  

Table 1  Effect of catalyst and temperature on the reaction of 
2,3-epoxypropyl phenyl ether with aniline 

Entry Temperature/℃ Time/h Yielda/% 

1 Room temperature 12 40 

2 50 12 40 

3 110 1 65 

4 120 0.55 75 

5 130 1 65 
a Yields refer to isolated products. 
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Table 2  MCM-41 catalyzed synthesis of β-aminoalcohols through regioselective opening of epoxide by aromatic and aliphatic amines 

Entry Epoxide Amine Product Time/min Yielda/% 

1 
 

 

1a 60 85 

2 
 

 

1b 50 80 

3 
 

 

1c 45 82 

4 
 

 

1d 55 75 

5 
 

 

1e 45 66 

6 
 

 

1f 45 68 

7 
  

1g 100 70 

8 
 

 

1h 90 75 

9 
 

CH3CH2CH2CH2NH2 1i 75 75 

a Yields refer to isolated products. 

catalyst, after completion of the reaction, hot ethanol 
was added to the mixture and the catalyst was filtered, 
washed with diethyl ether, dried at 120 

℃ for 1 h and 
reused in subsequent two reactions. The results are 
summarized in Table 3. It is worthwhile to mention that 
desired regioselective transformation of epoxides to 
corresponding β-aminoalcohols in high yields was 
achieved by MCM-41 and product 2 was not observed 
(Scheme 1). 

Working on the model reaction, 2,3-epoxypropyl ph- 
enyl ether (1 mmol) and aniline (1 mmol) in the absence 
of catalyst gave poor yield (30%) and side reactions. 

Experimental 

Melting points were measured by using a capillary 
tube method with a Bamstead Electrothermal 9200 ap- 

Table 3  Reusability of catalyst in reaction of aniline and 
2,3-epoxypropyl phenyl ether 

Entry Number of recycle Time/min Yielda/% 

1 Fresh 55 75 

2 1 55 75 

3 2 55 70 

4 3 55 70 
a Yields refer to isolated products. 

paratus and are uncorrected. 1H NMR spectra were re-
corded on a Bruker AQS-AVANCE spectrometer at 500 
MHz, using TMS as an internal standard (CDCl3 solu-
tion). FTIR spectra were recorded from KBr disks on 
FT-IR Bruker Tensor 27 instrument. GC/Mass analysis 
was performed using an Agilent 6890 GC system of 
Hp-5 capillary 30 m×530 µm×1.5 µm. The reactions 
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were monitored by TLC. All solvents and reagents were 
purchased from Aldrich and Merck with high-grade 
quality, and used without any purification. Known 
products were characterized by their spectral and 
physical data. 

General procedure 

MCM-41 was prepared according to the procedure 
reported in literature.27 

To a mixture of epoxide (1 mmol) and amine (1 
mmol), MCM-41 (0.03 g) was added and the reaction 
mixture proceeded at 120 

℃ for corresponding time in 
Table 2. After completion of reaction as indicated by 
TLC, hot ethanol was added to the mixture, the catalyst 
was filtered and solvent was evaporated under reduced 
pressure. The crude products were purified by recrystal-
lization from ethanol. 

All products were characterized by 1H NMR, 13C 
NMR, FTIR and GC-mass spectrometry.  

New products characterization data  

2-(2-Nitro anilino)-3-phenoxy-1-propanol (1e)  
m.p. 104—106 ℃; 1H NMR (CDCl3, 500 MHz) δ: 2.51 
(d, J＝5.25 Hz, 1H, OH), 3.52—3.56 (m, 1H, CH-1), 
3.63—3.64 (m, 1H, CH-1), 4.07—4.14 (m, 2H, CH2-3), 
4.33—4.36 (m, 1H, CH), 6.66—6.70 (m, 1H, ArH), 
6.93—6.95 (m, 3H, ArH), 7.01 (t, J＝7.3 Hz, 1H, ArH), 
7.31 (dd, J＝8.48, 7.5 Hz, 2H, ArH), 7.43—7.45 (m, 1H, 
ArH), 8.19 (dd, J＝8.56, 1.3 Hz, 1H, ArH), 8.33 (s, 1H, 
NH); 13C NMR (CDCl3, 125 MHz) δ: 158.21, 139.3, 
133.6, 129.1, 121.5, 120.4, 118.1, 114.4, 63.5, 63.1, 
54.1; IR (KBr) ν: 3310, 1600, 1585, 1490, 1445, 1355, 
1295, 1240, 1170, 1110, 1085, 1035, 1020 cm－1; MS 
m/z: 288 (M＋), 207, 151, 119, 94, 77. Anal. calcd for 
C15H16N2O4: C 62.50, H 5.55, N 9.72; found C 62.55, H 
5.87, N 9.63. 

2-(3-Nitro anilino)-3-phenoxy-1-propanol (1f)  
m.p. 101—103 ℃; 1H NMR (CDCl3, 500 MHz): δH: 
2.5 (d, J＝4.75 Hz, 1H, OH), 3.34—3.51 (m, 2H, 
CH2-1), 4.0—4.13 (m, 2H, CH2-3), 4.35 (s, 1H, CH), 
4.49 (s, 1H, NH), 6.93 (d, J＝7.93 Hz, 3H, ArH), 7.01 (t, 
J＝7.3 Hz, 1H, ArH), 7.27—7.33 (m, 3H, ArH), 7.46 (s, 
1H, ArH), 7.55 (d, J＝8.0 Hz, 1H, ArH); 13C NMR 
(CDCl3, 125 MHz) δ: 158.5, 149.9, 148.5, 139.1, 133.1, 
130.5, 129.4, 121.9, 120.4, 119.5, 118.1, 113.9, 110.05, 
107.4, 63.6, 63.1, 54.1; IR (KBr) ν: 3320, 1600, 1590, 
1490, 1455, 1355, 1295, 1240, 1165, 1110, 1075, 1040, 
1020 cm－1; MS m/z: 288 (M＋), 151, 105, 77, 51. Anal. 
calcd for C15H16N2O4: C 62.50, H 5.55, N 9.72; found C 
62.73, H 5.65, N 9.42.  

Conclusion 

In conclusion, MCM-41 is a highly efficient and re-
usable catalyst for the opening of epoxides with aro-
matic and aliphatic amines leading to the synthesis of 
β-aminoalcohols. The procedure of these reactions is 
very simple and presents some specific advantages such 
as low toxicity and low cost, mild reaction conditions, 

short time and excellent regioselectivity. 
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