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ABSTRACT 

 

The regioselective epoxide ring opening with nucleophiles like amines gives well known 1, 2-difunctionalized 

amino alcohols. These are present in many natural and synthetic products. The ring opening of epoxide is 

achieved by cleavage with amine in presence of copper (0) as a catalyst. We have observed that lithium 

napthalenide reduction of copper (I) produces a highly reactive form of copper (0) that acts as a catalyst for ring 

opening of epoxides with an amine. 
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I. INTRODUCTION 

 

1, 2- amino alcohols are the important intermediates 

in the preparation of many biologically active 

compounds. The preparation of these compounds are 

obtained by different routes but the most important 

route is by ring opening of epoxide with an amine. 1, 

2- amino alcohols are the versatile intermediates for 

many organic compounds1-4. 1, 2- amino alcohol 

constitutes a range of beta blockers used to treat 

cardiovascular diseases like hypertension5-10. For 

example use of drug like Propranolol. The 1, 2- amino 

alcohols are present in a number of biologically active 

molecules. It falls into three main classes these are as 

natural amino alcohols, synthetic amino alcohols and 

chiral catalysts11-13. These amino alcohols acts as chiral 

ligands in many asymmetric reactions14-20. The 

synthesis of 1, 2- amino alcohols can be derived from 

aminolysis of epoxides and it can also be synthesized 

from aminohydroxylation of alkenes21-23. There are 

several methods of synthesis of amino alcohols from 

epoxides by using amines with different catalysts24-27. 

Generally 1,2- amino alcohols are prepared by heating 

epoxides with excess amines at different 

temperatures28, but these copper (0)  catalysed ring 

opening of epoxides gives products regioselectively. 

Epoxides are the versatile intermediates in the organic 

synthesis, there are several methods of synthesis of 

epoxides. Epoxides are important in organic synthesis 

due to their strained three membered ring29. 

 

II. EXPERIMENTAL 

 

Typical procedure for the preparation of lithium 

napthalenide: 

 

In a 50 ml two necked round bottom flask added 

naphthalene (10 mmol) and lithium metal (10 mmol) 

to which added 10 ml dry THF and continued stirring 

for about 4 hrs under atmoshphere of nitrogen gas at 

room temperature, the green coloured homogeneous 

solution has been formed which is stable under 

anhydrous conditions for several days. 
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Scheme 1. preparation of lithium napthalenide. 

 

Typical procedure for the preparation of copper (0) 

catalyst: 

In a 50 ml two necked round bottom flask added 

solution of CuI.PPh3 complex (10 mmol) to which 

added lithium napthalenide solution (10 mmol) by 

syringe under magnetic stirring and continued stirring 

for about  30 min. at 00c temperature in the 

atmoshphere of nitrogen gas. The very reactive form 

of reduced copper is formed from copper (I) to copper 

(0). 
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Scheme 2. Preparation of copper (0) catalyst. 

 

 

Typical procedure for preparation of 1,2- amino 

alcohol from epoxide with an amine: 

In a 50 ml two necked round bottom flask added 

epoxide (10 mmol) to which added amine 

(morpholine) (10 mmol), added 10 ml dry THF under 

stirring, then added solution of copper (0) catalyst (10 

mol %) by syringe under nitrogen atmoshphere, after 

completion of reaction product isolated by extraction 

with ethyl acetate (03x10 ml), combined product 

layers dried over sodium sulphate. 
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Scheme 3. Preparation of 1, 2- amino alcohol from epoxide and amine in presence of copper (0) catalyst. 
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Table 1: Reaction scheme: Preparation of desired products from epoxide with an amine. 
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III. RESULTS AND DISCUSSION  

 

The chemicals for the reactions were purchased from 

Merck and used after purification. These chemicals 

were purified by using distillation technique. The 

solvents used for the reactions were dried by different 

techniques like Na-Benzophenone method for THF 

drying. All the starting compound epoxides were 

synthesized by alkylation of phenol and substituted 

phenol derivatives with epichlorohydrin. Eugenol 

oxide obtained from epoxidation process using 

metachloro perbenzoic acid and methylene dichloride 

as a solvent. The lithium napthalenide were prepared 

by using inert atmoshphere of nitrogen gas. The 

copper (0) used in this method were prepared by 

Rieke method30. It has been observed that only mono 

substituted product obtained in the presence of 

secondary amine and both mono and disubstituted 

products were obtained in the presence of primary 

amine. The possibility of disubstituted products were 

completely eliminated with secondary amine. The 

reactivity of copper (0) were determined by reacting it 

with heterocyclic amine to form corresponding 1, 2- 

amino alcohols. The reaction progress were monitored 

by using thin layer chromatography and products 

were purified by coloumn chromatography and 

analysed by I. R. and 1H NMR spectroscopic methods. 

 

IV. CONCLUSION 

 

We have used copper (0) as a simple and efficient 

catalyst for the regioselective ring opening of epoxides 

by heterocyclic amines. The yields obtained by this 

method are higher and this method is found to be 

effective and convenient for the synthesis of desired 

biologically active 1, 2- amino alcohols as described. 
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