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Summary: The reaction of primary amines with peroxides afforded substituted hydroxymorpholines which 
were then converted to substituted morpholines via dihydrooxaxines as intermedii. The reaction appears to 
proceed through a ruthenium-catalyzed dehydrogenation-cyclion process. 

Homogeneous catalysis using ruthenium complexes in organic synthesis has occupied the interests of 

chemists for the past decade and has been the subject of numerous and diverse investigations. Jn particular, 

ruthenium catalyzed alkylation of amines with alcohols has been shown to be an effective method for the 

preparation of krtiary amines’“. Ruthenium complexes were also found to be effective catalysts for catalytic 

dehydrogenationcb. For instance, Yoshikawa et. al.’ have successfully dehydrogenated a,o-diols to form 

lactones. In 1963, Dillard et. al? reported that 2-hydroxymorpholmes, which could be used as antimicrobial 

agents, could be prepamd from hydroxyaminoacetylene via hydration-cycliition (Scheme I). We now report 

Scheme I 

R3 

that 2,4,6-trialkyl-2-hydroxymorpholines (1) can be produced from primary amines and epoxides via catalytic 

dehydrogenation-cyclixation in which the corresponding dialkanolamines (2) and 2,4,6-trialkylmorpholines (3) 

are the major by-products. 
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Since we suggest that 3,4diiydro-2H-1,4_oxaxine (6) is the intermediate in the conversion of 1 to 3, 

isolation of the intermediate 6 was attempted. Blum et. aL9 have shown the ruthenium-eatalyxed transfer 

hydrogenation of a&unsaturated ketones using catbiiols as the hydrogen donors. Thus, if 6 does indeed act 

as the intermediate, &e should be able to isolate it by employing an cY,/3-unsaturated ketone to scavenge 

hydrogen. Therefore, franr-4-phenyl-3-buten-2-one (7) was employed as a trapping agent in the reaction. Not 

surprisingly, in all cases, 6 was obtained; the results are given in Table 2. These results may provide some 

support for the proposed reaction pathway. It is, of course, also possible that 3 is produced through another 

reaction pathway, and the or&unsaturated ketone somehow inhibits the process. However, we feel this is less 

probable. In a typical experiment, a mixture of N-methyl-bis-(2-hydroxypropyl)amine (2d, 75 g, 0.51 mol), 

7 (75 g, 0.51 mol), ruthenium trichloride hydrate (0.626 g, 12.3 mmol), triphenylphosphine (2 g, 17.6 mmol), 



and tetraethylene glycol dimethyl ether (30 g) was added to a 250-rnl.3~neck flask connected with a fractiona 

distillation column. ‘Ibe reaction was heated to 180 “C under nitrogen, and the products were distilled. The 

products (organic layer) were then fractionally redistilled to obtain 3,4-diiydro-2,4,6-trimethyl-2H-1 ,4-oxaxine’” 

(W 65%). 
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