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CHAPTER I 

INTRODUCTION 

The 2-siubstituted-imidazolines are known to-exhibit 

varied physiological properties. For example, Djerassi 

and Scholz (2) report that imidazolines with aryloxy-

methylene substituents possess vasoconstrictive properties. 

Urech, Marxer, and Miescher (5) report that most 2-secondary-

aminomethylimidazolines exhibit antihistamine properties 

or other medicinal properties. Julia (3) reports that 

certain 2-(aryloxymethyl)imidazolines and their hydro-

chloride salts exhibit the properties of stimulating 

elongation on maize roots as well as exhibiting antihista-

mine activity. 

Since Djerassi and Scholz (2) found that 2-(aryloxy-

methyl)imidazolines and their hydrochloride salts exhibit 

vasoconstrictive properties, the 1,2-(I) 1,3-(II) and 

1,4-bis-(2-imidazolinylmethoxy) benzene (III) analogs 

(Pig. 1, p. 2) were chosen for synthesis in order to test 

them for their effective vasoconstrictive characteristics 

and for whatever other physiological properties they might 

exhibit. In addition to their physiological properties, the 

bis-2-(imidazolinylmethoxy) ether linkages to an aromatic 
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group have* not been reported although the 2-(aryloxymethyl)-

imidazolines are reported by Djerassi and Scholz (2), Julia 

v(3) and others (4). 

Also selected for synthesis were several 2-(2-(2-

secondaryaminoethyoxy)ethyl)imidazolines (Fig. 2,- p. 4) and 

2-(2~secondaryaminoethyl)imidazolines (Pig. 3, p. 4) to 

determine the reaction conditions necessary to make them 

since no synthesis procedure for these substituted 2-etliyl-

imidazolines is reported in the literature, although Urech, 

Marxer, and Miescher (5) and Beganz and Domaschice (1) re-

port making several 2-(secondaryaminomethyl)imidazolines. 

Djera-asi and Scholz (2) report two methods for the 

preparation of 2-(aryloxymethyl)imidazolines. The first 

method, Method A (Pig. 4, p. 5 ) consists of (1) condensing 

chloroacetonitrile with a phenol using the Williamson syn-

thesis, (2) reacting the aryloxyacetonitrile formed in (1) 

with dry hydrogen chloride in absolute ethanol to form the 

corresponding imidic ester hydrochloride, (3) and then 

cyclizing the imidic ester hydrochloride with ethylene-

diamine. The second procedure, Method B (Pig. 5, p. 6) 

consists of (1) reacting chloroacetonitrile with dry hydrogen 

chloride and absolute ethanol to form the imidic ester hydro-

chloride, (2) cyclizing the imidic ester hydrochloride with 

ethylenediamine to form 2-chloromethylimidazoline, and (3) 

condensing 2-chloromethylimidazoline with a phenol by the 

Williamson synthesis. 
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Method B was modified "by the substitution of hydroxy-

acetonitrile for chloroacetonitrile in the reaction sequence 

(Pig. 6, p. 8) "because no 2-chloromethylimidazoline was 

formed when ethylenediamine was cyclized with the ethyl 

chloroacetimidate hydrochloride., The 2-hydroxymethyl-

imidazoline did form and was converted to 2-chloromethyl-

imidazoline hydrochloride by treating it with thionyl 

chloride. This modification of Method B was used in thd 

preparation because it gave a more direct approach to the 

synthesis of the desired bis-imidazolines. 

Generally, the 2-(2-(2-secondaryaminoethyoxy)ethyl-

imidazolines will not form by the cyclization of ethylene-

diamine with the imidic ester hydrochloride because in the 

presence of the ethylenediamine the ether linkage in the 

imidic ester breaks. Thus, the authors decided upon the 

method used by Baganz and Domaschke (1) (Pig. 7, p. 9) in 

their synthesis of a 2-(dialkylaminomethyl)imidazolines. 

Their reaction sequence consists of (1) reacting any methyl 

2-secondaryaminoacetate with ethylenediamine to form the 

monoamide, and (2) cyclizing the monoamide in an autoclave 

with CaO as a catalyst. Since this method worked for the 

2-(secondaryaminomethyl)imidazoline, the reaction should 

form the substituted ethyl compound. Likewise, the cor-

responding 2-(2-(2~secondaryaminoethyoxy) ethyl) imidazolines 

should form if the monoamide intermediate forms. 
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CHAPTER II 

EXPERIMENTAL 

Hydroxyacetonitrile 

To a solution of 195 grams (3.0 moles) of potassium 

cyanide in 600 milliliters of water at a temperature between 

0-5°C were added 90.0 grams of paraformaldehyde in small 

enough portions to keep the temperature "between 0-5°C. After 

the mixture stood for one hour between 0-5°C, 300 grams of 

45 per cent sulfuric acid were slowly added so that the 

temperature stayed between 0-5°C. The solution was then 

neutralized with an aqueous solution of sodium carbonate 

to a pH of seven and the solution was filtered. The hydro-

xyacetonitrile was extracted from the aqueous solution by 

continuous extraction with ether. The ethereal solution was 

dried over anhydrous sodium sulfate and distilled. The 

product weighed 150 grams (88 per cent) and boiled at 63°C 

at 2 millimeters of Hg. 

Ethyl Hydroxyacetimidate Hydrochloride 

A solution of 62.5 grams (1.06 moles) of hydroxy-

acetonitrile, 68.0 milliliters (1.166 moles) of absolute 

ethyl alcohol, and 121.5 milliters of anhydrous ether was 

treated with 38.6 grams (1.06 moles) of anhydrous hydrogen 

11 
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chloride. The resulting white precipitate of the ethyl 

hydroxyacetimidate hydrochloride was filtered and washed 

with cold anhydrous ether to remove any traces of ethyl 

alcohol and was stored in a vacuum desiacator over phos-

phorous pentoxide. The product weighed 89.3 grams (69 per, 

cent). 

2-Hydroxymethylimidazoline Hydrochloride 
\ 

Sixty-one grams (0.43 moles) of ethyl hydroxyacetimi-

date hydrochloride were added to a well-stirred solution of 

25.8 grams (0.43 moles) of ethylenediamine in 250 milliliters 

of absolute ethyl alcohol cooled to 0°C. The mixture was 

stirred for one hour at 0°C. The 15.7 grams (0.47)moles) of 

dry hydrogen chloride in 250 milliters of absolute ethyl 

alcohol were added and the mixture was warmed to room tempera-

ture and allowed to stand for two hours. The solution was 

boiled for one hour and the precipitated ammonium chloride 

was filtered from the hot solution. The filtrate was re-

moved under vacuum with a water aspirator and the white 

crystaline product recovered. The product weighed 28.8 

grams (47.4 per cent) and it melted at 150-151°C. Klarev 

and Urech (!) reported a melting point of 150-15l°C for this 

compound. 

2-Chlor omethylimida zoline Hydr ochlor ide 

To 7.2 grams (0.05 moles) of 2-(hydroxymethy1)imidazo-

line hydrochloride were added 7.0 milliliters of thionyl 
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chloride and the mixture was left at room temperature for 

24 hours. The excess thionyl chloride was removed under 

vacuum. The crystaline product was recrystallized from 

absolute ethyl alcohol. The product weighed 5 grams (60 

per cent) and melted at 204-5°C. Klarev and Urech (1) 

also reported a melting point of 204~5°C for this compound. 

2-(4'-Hydroxyphenoxymethyl) imidazoline 
Hydrochloride N 

In a dry, 3-necked flask fitted with a mechanical 

stirrer, reflux condenser and a calcium chloride drying 

tube, and a nitrogen inlet valve were mixed 100 milliliters 

of absolute ethyl alcohol and 16.71 grams (0.31 moles) of 

sodium methoxide. An atmosphere of dry nitrogen was added 

and then 11 grams (0.1 moles) of hydroquinone and 17.05 grams 

(0.11 moles) of 2-(chloromethyl)imidazoline hydrochloride 

were added in sequence. The solution was refluxed for 2—3 

hours and was acidified with 11.32 grams (0.31 moles) of dry 

hydrogen chloride in 100 milliliters of absolute ethyl 

alcohol. The solution toas filtered while hot. The filtrate 

was removed in vacuo. The recovered product was fractionally 

recrystalized from absolute ethyl alcohol and the middle 

portion of the crystals retained. Recovered were 11.44 grams 

of product (50.2 per cent) which melted at 208-10°C. 

Analysis.—Calc. for C10H13CIN2O2: N, 12.29 per cent. 

Pound: N, 12.32 per cent. 
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l,4-bis-(2-Jmidazolinylmethoxy)benzene 
Dihydrochloride 

This compound was recovered during the fractional re-

crystallization of the 2-(4'-hydroxyphenoxymethyl)-

imidazoline hydrochloride. The first solid that was recovered 

during the fractional recrystallization was the l,4-bis~(2-

imidazolinylmethoxy)benzene dihydrochloride. Recovered was 

0.32 grams (0.924 per cent) of product which melted in the 
N 

range of 282-285°C. 

Analysis.—This compound was confirmed as the 1,4-bis-

2-imidazolinylmethoxy)benzene dihydrochloride from the re-

sults of a study using the N. M. R. Each of the particular 

hydrogens were assigned from simpler compounds with similar 

molecular structure} when cheoked out against this compound, 

perfect correlation was found. The peak assignments (tetra-

methylsilane) were (1) #7.1 (one singlet, contains 4H, 

~ o - )» (2) $5*1 (one singlet, containing 4H,-0CH2), 

(3) 83.7 (one triplet, j= 2.8 cps, containing 4H, assigned 

to the methylene carbon adjacent to the double bonded nitro-

gen) , (4) S 2.54 (one quintet, 4H, J = 3.5 cps, assigned to 

the methylene carbon hydrogens which are adjacent to the 

imino group). 

2-(2»-Hydroxyphenoxymethyl)imidazoline 
Hydrochloride 

In a 3-necked flask containing a nitrogen atmosphere, 

3.6 grams (0.0322. moles) of catechol were added to a' solution 
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consisting of 10 grams (0.064 moles) of 2-(chloromethyl) 

imidazoline hydrochloride and 7.02 grams (0.1288 moles) of 

sodium methoxide dissolved in 96 milliliters of absolute 

ethanol. The mixture was refluxed for 1-2 hours. After 

refluxing, the reaction mixture was acidified with 4.75 

grams (0.1288 moles) of dry hydrogen chloride dissolved in 

100 milliliters of absolute ethanol. The product was pre-

cipitated by removing the ethanol in vacuo and it was r»e-

crystallized from absolute ethanol and anhydrous ether. 

The product weighed 0.4 grams (0.054 per cent) and melted 

from 242 C-245°C. 

Analysis.—Calculated for CioHi3N2<-!-'-®2: 12*29 per cent. 

Pound: 12.21 per cent. 

2-(4» -Ethoxyphenoxymethyl)imidazoline 
Hydrochloride 

In a 300 milliliter, 3-necked flask containing a dry 

nitrogen atmosphere, 2.36 grams (0.015 moles) of ethyl iodide 

were added to a solution of 3.13 grams (0.0138 moles) of 2-

(4»-hydroxyphenoxymethyl)imidazoline hydrochloride and 1.48 

grams (0.0274 moles) of sodium methoxide in 50 milliliters 

of absolute 6thanol. The reaction mixture was refluxed for 

two hours and acidified with a solution of 1.022 grams (0.028 

moles) of dry hydrogen chloride in 25 milliliters of absolute 

ethanol. The product was recovered by removing the ethanol 
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under vacuum and it was re-crystallized from absolute ethanol 

and anhydrous ether. After re-crystallization the product 

melted from 260°C-263°C. 

Analysis*—This compound was confirmed as "being the 

2-(4' -ethoxyphenoxymethyl)-imidazoline hydrochloride "by a 

study with the IT. M. R. Each type of hydrogen in the com-

pound was identified using simpler compounds of like structure 

and then correlating these positions to the spectra of £-

(4»-ethoxyphenoxymethyl)-imidazoline hydrochloride. The N. M. R. 

peaks found were (1) $ 7.1 (one singlet of 4H, the phenyl 

hydrogens, (2) ^5.1 (one singlet of 4H, -OCH2, (3) ^4.06 

(one quartet, consists of 2H, J - 2.7 cps, -O-CH^CHj), (4) 

.85 (a triplet with one peak overlapped with the quartet 

at & 4.06, 2H, J — 6.25 cps, the hydrogens of the imidazoline 

methylene group adjacent to the double bonded nitrogen), 

(5) & 2.60 (one quintet, J = 25 cps, 2H, the second methylene 

group in the imidazoline ring (6) / 1.35 (3H triplet, J« 

5 cps, -O-CH2CH3). 

Ethyl 3-(2-Diethylaminoethoxy)propionimidate 
Dihydrochloride 

In a 250 milliliter erlennsyar suction flask with a 

calcium chloride drying tube fitted to the side arm and a 

gas inlet tube fitted to its mouth were mixed 10 grams (0.1 

mole) of 3-(2-diethylaminoethoxy)propionitrile and an excess 

of absolute ethanol. The flask was placed in an ice bath and 
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the reactants were cooled to 0°C. Dry hydrogen chloride 

was passed through the mixture until 3.65 grams (0.1 mole) 

were absorbed. The gas inlet tube was sealed off with a 

rubber dropper bulb and the flask sat overnight in an ice 

box at 0-5°C. The product was a viscous water clear liquid. 

Analysis.—Calculated for CnH26Cl2N2°2: C1» 24.71 per cent. 

Pound: CI, 23.61 per cent. ^ 

2-(2~(2~Diethylaminoethoxy)ethyl)imidazoline 

Dihydrochloride 

Trial 1 

In a 3-necked, 300-milliliter flask fitted with a 

mechanical stirrer, reflux condenser and a calcium chloride 

drying tube, and a ground glass stopper were mixed 9.75 

milliliters (0.146 moles) of ethylenediamine and 100 milli-

liters of absolute ethanol. The flask was placed in an ice 

bath and the solution was cooled to 0°C. After the contents 

of the flask were cooled to 0°C, 20 grams (O.O69 moles) of 

ethyl 3-(2-diethylaminoethyoxy)propionimidate dihydrochloride 

were added to the flask and the contents were stirred together 

at 0°C for one hour. Then a solution of 5.4 grams of dry 

hydrogen chloride dissolved in 100 milliliters of absolute 

ethanol was added to the reactants. The reaction mixture was 

warmed to room temperature and left there for two hours. The 

reaction mixture was boiled for one hour, and while the solution 
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was still hot, the precipitated ammonium chloride was fil-

tered off. 

The filtrate was removed under vacuum with an aspirator 

which left a white solid product that melted between 322-335°0. 

This compound gave the correct analysis for ethylene diamine 

dihydrochloride. 

Analysis.—Calculated for C2H1QCI2N2: 01, 53.37 per cent. 

Pounds 01, 53.33 per cent. \ 

Trial 2 

This trial was run in the same type of apparatus used 

in Trial 1. To a mixture of 3.78 grams (0.036 moles) of 

ethylenediamine and 100 milliliters of absolute ethanol were 

added 9.0 grams (0.036 moles) of 3-(2-diethylaminoethoxy)-

propionimidate dihydrochloride and the entire mixture was 

warmed to 45°C and was kept there for 2-3 hours. After heat-

ing the reactants at 45°C for 2-3 hours, a solution of 3.61 

grams (0.099 moles) of dry hydrogen chloride in 100 milliliters 

of absolute ethanol was added to the solution and the mixture 
« 

was left at 45°C for twenty minutes. The reaction mixture was 

boiled for one hour and the precipitated ammonium chloride and 

ethylenediamine dihydrochloride were filtered while the 

solution was hot. The filtrate was removed under vacuum with 

an aspirator. The products were a brown oil and a white 

solid material. The white solid material melted between 336°-

339°C. This white solid was ethylene diamine dihydrochloride. 
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Trial 3. 

This trial was run in the same reaction vessel as 

Trial 1. To a solution of 3.78 grams (0.063 moles) of 

ethylenediamine in 100 milliliters absolute ethanol, at room 

temperature, was added 9.0 grams (0.036 moles) of benzyl 3-

(2-diethylaminoethoxy)propionimidate dihydrochloride, and the 

mixture was stirred for three hours at room temperature. After 

the reaction mixture was stirred for three hours, 3.61 ̂ rams 

(0.099 moles) of dry hydrogen chloride in 100 milliliters of 

absolute ethyl alcohol was added to the solution and this 

reaction mixture was heated to 56°C and was stirred for two 

hours. The reaction mixture was boiled for one hour and the 

ethylenediamine dihydrochloride and ammonium chloride were 

filtered while the solution was hot. The filtrate was re-

moved under vacuum with an aspirator. The products were a 

brown oil and a white solid product. The latter was ethylene-

diamine dihydrochloride. 

Trial £ 

The apparatus used in this trial was the same as the 

apparatus used in Trial 1. To a solution of 5.3 grams (0.083 

moles) of ethylenediamine dissolved in 100 milliliters of 

absolute ethanol at 0°C was added 20 grams (0.057 moles) of 

benzyl 3-(2-diethylaminoethoxy)propionimidate dihydrochloride. 

The mixture was stirred at 0°C for one hour and then the mixture 
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was refluxed for ten hours. The precipitated ammonium 

chloride and ethylenediamine dihydrochloride were filtered 

and the filtrate was acidified by bubbling dry hydrogen 

chloride through it. A white solid precipitated and it was 

filtered. The solid melts between 289°-292°C. This again 

was the ethylenediamine dihydrochloride. The acidified 

filtrate was thrown away. 

\ 

3~Morpholinopropionitrile 

A 3-necked, 500 milliliter flask was fitted with a 

mechanical stirrer, a reflux condenser, and a dropping 

funnel. The reaction flask was charged with 54.0 grams 

(1 mole) of acrylonitrile. The acrylonitrile was cooled in 

an ice bath, and 43.5 grams (0.5 moles) of morpholine was 

added slowly to the flask so that the reaction mixture did 

not get warm. The reaction mixture was then warmed to 50°C 

and was stirred for ten hours. The excess acrylonitrile was 

removed under a vacuum, and the 3-morpholinopropionitrile was 

distilled under vacuum (2 millimeters of Hg.) at 87°C. Eighty 

milliliters of the product were obtained. The index of re~ 

fraction of the product was 1.4700 at 17°C which corresponds 

to the value given by Whitmore (2) of 1.4710 at 20°C. 

Ethyl 2-Morpholinopropionimidate 
Dihydrochloride 

In a 250 milliliter suction erlenmgyer flask which has 

a calcium chloride drying tube fitted to the side arm and a 
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gas inlet device fitted to the mouth were mixed 14.0 grama 

(0.1 mole) of 3-morpholinopropionitrile, 5.83 milliliters of 

absolute ethyl alcohol, and 40 milliliters of chloroform. 

Fourteen grams of dry hydrogen chloride was bubbled through 

this mixture. The amine hydrochloride precipitated, but the 

continued addition of hydrogen chloride produced a clear 

liquid which indicated the formation of the ethyl 2-

morpholinopropionimidate dihydrochloride. The residual 
\ 

chloroform was removed with an aspirator and the residua 

recovered. 

Ethyl 2-Morpholinopropionate 
Hydrochloride 

Seven grams of ethyl 2-morpholinopropionimidate di-

hydrochloride were added to 10 milliliters of boiling distilled 

water. The immediate evolution of a gas indicated hydroly-

sis. The water was removed in vacuo, and the residue was 

treated with boiling absolute ethanol. The ethanol was re-

moved in vacuo and the solid material collected. The solid 

melted at 263°-264°C. The solid was the ethyl 2-mor-

pholinopropionate hydrochloride. 

Analysis.—Calculated for C^H20C1^N^O2; N, 6.37 per cent. 

Pound: U, 6.73 per cent. 

2-(2•-Morpholinoethyl)imidazoline 

A solution of 7.0 grams (0.037 moles) of ethyl 3-mor-

pholinopropionate and 2.5 grams (0.04 moles) of ethylene-

diamine in 100 milliliters of absolute ethanol were r'efluxed 
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for three hours. The ethanol was removed in vacuo until a 

solid precipitated. The solid material was filtered and 

tested as an imidazoline. The material did not give a 

positive test. The solid melted at 260°-263°C. The solid 

was the starting material, ethyl 3-morpholinopropionate. 

Analysis.--Calculated for C9H18CI1N1O2: H, 6.73 per cent. 

Found: N, 7.30 per cent. 

\ 

2-(2• -Morpholinoethyl)imidazoline 

Seven grams (0.028 moles) of 3-morpholinopropionimidate 

dihydrochloride were added to 20 milliliters of anhydrous 

ethylenediamine. The mixture was warmed on the steam bath 

for a minute and gas was vigorously evolved. The vigorous 

evolution of gas indicated reaction with the ethylenediamine. 

Then the mixture was heated for 12 hours on the steam bath. 

The ethylenediamine was removed in vacuo. An oily mass was 

recovered which solidified on cooling. The solidified mass 

was boiled in absolute ethanol and filtered. The solid gave 

no color test for imidazolines. The filtrate was evaporated 

and a light brown oil was recovered. This oil did not give 

a positive color test for an imidazoline. 
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CHAPTER III 

DISCUSSION 

The procedure used to prepare the l,4-bis-(2-imidaz-

olinylmethoxy)benzene dihydrochloride and the 2-(2'~f 

and 4'-hydroxymethyl)imidazoline hydrochloride was that 

used "by D^erassi and Scholz (2). \ 

When 0.1 mole of hydroquinone and 0.1 mole of 2-

(chloromethyl)imidazoline hydrochloride was used in the 

synthesis of 2-(4'hydroxyphenoxymethyl)imidazoline hydro-

chloride, a yield of 50.2 per cent was recovered. Other 

trials in which 0.03 and 0.05 moles respectively of hydro-

quinone and 0.03 and 0.95 moles respectively of 2-(chloro-

methyl)-imidazoline hydrochloride were used have yields of 

0 and 20.6 per cent. These yields of the 2-(4'-hydroxy-

phenoxymethyl) imidazoline hydrochloride came about because 

the concentrations of the reactants were lower than those 

in the first trial and a larger portion of the product was 

lost in working up the reaction. 

The synthesis of 2-(2'-hydroxyphenoxymethyl)imidazoline 

hydrochloride by reacting 0.03 and 0.05 moles of catechol 

respectively with 0.064 and 0.05 moles of 2-(chloromethyl)-

imidazoline hydrochloride respectively yielded 5.45 per cent 

24 
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and 6.2 per cent 2-(2*-hydroxyphenoxymethyl)imidazoline 

hydrochloride. These low yields are attributed to the same-

cause as the low yield of 2-(2'-hydroxyphenoxymethyl)-

imidazoline hydrochloride. 

The l,4-bis-(2-imidazolinylmethoxy)benzene dihydro-

chloride that formed was a "by-product in the synthesis of 

the 2-(4'-hydroxyphenoxymethy1)imidazoline hydrochloride. 

The quantity isolated represented a yield of 0.924 per &ent. 

This low yield occurred because the condensation of one 

2-imidazolinylmethyl group deactivated the ring sufficiently 

that almost no reaction occurred at the other reactive site. 

The preparation of 2-(2 ,-(2,,diethylaminoethoxy)-ethyl)-

imidazoline dihydrochloride was attempted by the cyclization 

in absolute ethanol of the corresponding iminoester hydro-

chloride with ethylenediamine. This method was utilized by 

Klarer and Urech (3), and Sen and Shanker ('4) in their prep-

aration of substituted 2-imidazolines. 

In four different trials no product which gave a specific 

color test for imidazolines was isolated. The starting ma-

terial, 3-(2-diethylaminoethoxy)propionimidate dihydrochloride, 

is a derivative of cyanoethylated diethylaminoethanol. The 

cyanoethylation process is a reversible reaction and is re-

versed under basic conditions. Thus, perhaps the reason no 

desired product was isolated was that in the presence of the 
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ethylenediamine the 3-(2-diethylaminoethoxy)-propionimidate 

dihydrochloride underwent cleavage. The products expected 

would be diethylaminoethanol and 2-(2'~N-(2"-amino)ethyl) 

aminoethyl)imidazoline. However, as no imidazoline was found 

and exactly a 2:1 ratio of ethylenediamine was used the 

product could be N-(2-aminoethyl)- -(2-aminoethyl) amino-

propionamidine. However, the reaction products were not 

isolated and identified as proof of this point. \ 

Beganz and Domaschke (1) prepared 2-diethylamino-

methylimidazoline, 2-piperidinomethylimidazoline and 2-

morpholinomethylimidazoline as part of a series of 2-

secondaryaminomethylimidazolines. The 2-diethylaminomethyl-, 

and the 2-piperidinomethylimidazoline were prepared by re-

action.df methyl diethylamino-, and methyl piperidinoacetate 

with ethylenediamine to form the monoamide. Then the mono-

amide was cyclized to the imidazoline ring by basic catalysis 

at high temperatures with CaO. However, the 2-morpholino-

methylimidazoline can be prepared in yields of 95 per cent 

by refluxing methyl morpholinoacetate in a 1:1 mole ratio 

with ethylenediamine in alcohol. Thus, this reaction was 

tried with ethyl 2-morpholinopropionate as it should give a 

one step method of preparing 2-morpholinoethylimidazoline. 

When ethyl 2-morpholinopropionate hydrochloride was refluxed 

in a 1:1 mole ratio in absolute ethanol for three hours, only 

the original starting material was even isolated. A modified 
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approach of this preparation was then attempted. Since 

the ethyl 2-morpholinopropionate was formed by hydrolyzing 

ethyl 2-morpholinopropionimidate dihydrochloride, an an-

alogous reaction should occur with ethylenediamine. Thus, 

ethyl 2-morpholinopropionimidate dihydrochloride was reacted 

with an excess of ethylenediamine. After heating the mixture 

for a moment on a steam "bath, a gas was vigorously evolved. 

Then no more gas evolution occurred. The heating was con-

tinued for twelve hours. No product was isolated which gave 

a positive color test for imidazolines. 

The formation of the 2-(4'-hydroxyphenoxymethyl)-

imidazoline hydrochloride and 2-(2'-hydroxyphenoxymethyl)-

imidazoline hydrochloride though the Williamson condensation 

of 2-chloromethylimidazoline with hydroquinone and catechol 

respectively proceeds to give moderate yields. However, the 

l,4-bis-(2-imidazolinylmethoxy)benzene dihydrochloride can 

be made only in small yields, and is not practical to produce. 

The formation of the l,2-bis-(2-imidazolinylmethoxy)benzene 

dihydrochloride will be hindered by steric hindrance because 

of the two large 2-imidazolinylmethyl groups trying to occupy 

the ortho positions. Since only a yield of 0.924 per cent 

of the l,4-bis-(2-imidazolinylmethoxy)benzene dihydrochloride 

was recovered, the l,2-bis-(2-imidazolinylmethoxy)benzene 

dihydrochloride most probably will not form. 
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The 2-(2«-(2"-diethylaminoethoxy)ethyl)imidazoline cannot 

"be prepared by cyclizing ethylenediamine with 3-(2-diethyl-

aminoethoxy)propionate dihydrochloride as the basic solution 

caused cleavage of the ether linkage in the compound by re-

versing the cyanoethylation reaction. 

Because the 2-morpholinomethylimidazoline was the only 

2-secondaryaminomethylimidazoline analog reported by Baganz 

and Domaschke (1) that made in a one step reaction, theNat-

tempt was made to prepare the corresponding ethyl analog 

in the same manner. No desired product was isolated and there 

was no explanable reason for this fact. Since Baganz and 

Domaschke (1) made a series of 2-(2'-secondaryaminomethylj-

imidazolines, a series of 2-secondaryaminoethylimidazoline 

analogs should be formed using their reaction sequence (Pig. 7, 

p. 9 ) . This reaction sequence will provide a fairly certain 

method for synthesizing the 2-(2'-secondaryaminoethyl)imi-

dazolines. 
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