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ORGANIC PREPARATIONS AND PROCEDURES 1 ( 4 ) ,  235-238 (1969) 

2,5,5-TRIM ETHYL-2-OXAZOLINE' 

S. P. McManus2, J. T. Carroll and P. M. Grohse3 
Department of Chemistry 

University of Alabama i n  Huntsville, HuntsviIle,Alabama 35807 

and 

C. U. Pittman, Jr. 
Department of Chemistry 

University of Alabama, University, Alabama 35486 

CH ,=CCH FHS ,NH , CHFC=o,CH ,=CCH CH3 I ,NHCOCH, -b C H 3 6  

CH, 

A general procedure for preparing 2,5,5-trisubstituted-2-oxazolines i s  i Ilus- 

trated with the synthesis of 2,5,5-trimethyl-2-oxazoline. Al ly l ic  amides, substituted 

to give tertiary carbonium ions upon C-protomtion, cyclize rapidly and qwntitative- 

l y  to protonated oxazolines i n  strong acids.' Drowning the acid solutions into dilute 

base gives the oxazoline. The isolated yields range from 41 to 70%. 2-Oxazolines 

which have been prepared in  a manner similar to that described here are listed i n  the 

Table. 

This method i s  not normally described6 as a good general procedure for the 

prepamtion of 2-oxazolines. While the sluggish reactivity of a l ly l ic  amides unsub- 

stituted at the /&position' partly accounts for the p r  early results, the difficulty i n  

obtaining appropriately substituted amines also discouraged use of this reaction.6 In 

view of our results and the commercial availability of the amines or amine precursors, 

this procedure must now be considered as a general method for the preparation of many 

types of 2-oxazolines. 
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McMANUS ET AL. 

Table - 
Amide 2-OxazoI ine % Yield (Ref.) 

N-( &Metha I I y I )formamidea 5,5-Dimethyl 41 (7) 

N-(fl-MethaI 1yl)propionamide 5,5-Dimethyl-2-ethyl 4481, 49(9) 

N-(B-MethaI I y1)acetamide 2,5,5-Trimethyl 65b, 5q8) 

N-(B-MethaI 1yl)benzamide C 5,5-Dimethyl-2-phenyl 70( 7)d 

N-(6 -Phenylallyl)benzamide 5-Methyl -2,5-diphenyl 

N-(1 -Cyclohexenylmethyl)cetamide 2-Methyl-5,5-pentamethylene 57( 10) 

C 

~ ~ ~ 

a 
Prepared in 70% yield by reacting equimolar quantities of the amine with ethyl 

formate, c.f. J. h$offat, M. V. Newton and G. J. Popenmaier, J. Org. Chem., 
27, 4058 (1962). Reported here. Prepared by the Schotten-Bauman procedure, c.f. r. I. Vogel, "Textbook of Practical Organic Chemistry", 3rd Edition, p. 582, Long- 
mans, London, 1956. 
fully characterized to include unambiguous structure proof; see refs. for details.) 

C 

dUsed 90% HSO,. ( A l l  compounds in  this table have been 

Experimenta I 

N-(@-Metha1 I yl )acetamide 

was passed through a solution of 17.8 g. (0.25 moles) of B-methaIlylamine12in 125 ml.  

An excess of ketene from a Wi I liams-Hurd generator'' 

of anhydrous ether at room temperature. The ether was removed in  vacuo at room tem- -- 
pemture by use of a rotary evaporator. 

25.8 g. (91%) of N-(j%methallyl)acetamide, b.p. 105"/4.5 mm (lit.* b.p. 123721 mm). 

Distillation of the liquid residue afforded 

2,5,5-Trimethyl-2-oxazoline 

efficient magnetic stirrer and maintained below 10' by an ice bath, was added drop- 

wise 22.6 g. (0.20 moles) of N-(8-methaIlyl)acetamide. After the addition was com- 

plete, the ice bath was removed and stirring was continued for an additional 45 min. 

A 2 I. three-necked flask was fitted with a mechanical stirrer and to i t  was added a 

cooled solution of 67.5 g. of sodium hydroxide i n  650 ml. of water. On top of thebase 

solution was added 250 ml. of a 5030 mixture of petroleum ether (b. p. 30-60') and 

ethyl ether. The flask was submerged in  an ice bath and the contents were vigorously 

stirred as the sulfuric acid solution was carefully added.13 After continuous stirring for 

an additional five minutes, the layers were separated and the organic phase was dried 

over anhydrous sodium sulfate and then stored overnight in a flask containing some 

To 40 ml. of conc. sulfuric acid, stirred with an 
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2,5,5-TRIMETHYL-2-OXAZOLINE 

sodium hydroxide  pellet^.'^ After the ether had been distilled, 2,5,5-trilnethyl-2- 

oxazoline was collected at 120-121'. The yield of pure 2,5,5-trimethyI-2-0xazoline~~ 

(nDa6 1.4188) was 14.7 9. (65%) (lit.8 b.p. 120-121, nDas 1.4188). 
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Some 2-oxazolines and most 5,6-dihydro-4H-183-oxazines are sensitive to hydro- 
lysis in dilute acid. By using this work-up procedure, the product i s  not exposed 
to intermediate pH ranges and i s  extracted into the organic layer shortly after be- 
ing neutralized. This method causesan increase in  yield of at least 5% over that 
obtained by adding base to the acid solution. 
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14. 2-Oxarolines and similar compounds are very hygroscopic. Sodium hydroxide 
pelletss and sodium metal’ are used to remove the water. 

15. 

16. 

A. 1. Meyers, J.  Org. Chem., 25, 145 (1960). 

Cyclic imino ethers polymerize fairly readily and should be stored in a clean 
container in a cold place; c.f. T. G. Bassiri, A. Levy and M. Litt, Polymer 
Letters, 5, 871 (1967). 
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