
layer, upon acidification with sulphuric acid, deposited 2.8 gm. of 2,4-dimethoxy- 
phenoxypropionic acid, n1.p. 101.5-102.S°C., out of water. 
Calc. for CllH1405: CHBO, 27.4%. Found: CHsO, 27.3%. 

6,8-Dimethoxy-4-chromanone was prepared by heating for three hours under 
reflux with continuous stirring 2.1 gm. of 2,4-dimethoxyphenoxypropionic 
acid with 10 g n ~ .  of phosphoric anhydride in 75 ml. of dry benzene. The benzene 
was decanted, the residue treated with ice and water, then extracted with 
benzene. The combiiled benzene solutions were washed with dilute alkali and 
water, and dried with sodium sulphate. Removal of the benzene with a stream 
of nitrogen left a sticky yellow solid. Two crystallizations out of cyclohexane 
yielded 0.30 gm. of colorless 6,8-dirnetl~oxychromanone, 111.p. 101-102°C. 
Calc. for CllHI2O4: C, 63.5; H, 5.77%. Found: C, 63.2; I-I, 6.00%. The oxime, 
white needles from 50% ethanol, melted a t  169-170°C. 
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Urea Derivatives' 

A series of urea derivatives were prepared for the purpose of examining their 
physical properties. The new ones are recorded in Table I along with their 
melting points. In addition the cyclic ureas (2-imidazolidones) 1-P-hydroxy- 
ethyl-2-imidazolidone and 1,2-bis-1-(2-imidazolidony1)ethane were prepared. 
These last two con~pounds on nitration in acetic anhydride-nitric acid medium 
gave 1-0-nitroxyethyl-3-nitro-2-imidazolidone and 1,2-bis-1-(3-nitro-2-imi- 
dazolidonyl)ethane which proved to be identical with the hydrolysis products 
(2) from l-~-nitroxyetl1yl-2-nitrin~ino-3-nitroimidazolidine and 1,2-bis-1- 
(2-nitrimino-3-nitroin~idazolidinyl)ethane respectively. This, together with the 
ultraviolet studies (3), confirms the structures assigned to the l-substituted-2- 
nitrimino-3-nitroimidazolidines (2). 

Issued as D.R.C.L. Report No. 60. 
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EXPERIWIENTAL?," 
Isocyanates 

p-Tolylisocyanate, p-anisylisoc~ianate, and p-phenetylisocyanate were ob- 
tained from Eastmall Icodak, Rochester, N.Y. 
Benzylisocyanate 

Beilzylisocyanate (b.p.17 103°C.) was prepared in 46% yield as previously 
described (1). 
Ethylisocyanate 

Ethylisocyanate (b.pico 59.5-60°C.) was prepared in 87% yield by the method 
of Slotta and Lorenz (4). 
Urea Derivatives 

The isocyanates (0.027 mole) were added to an ainine (0.025 mole) dissolved 
in 30-35 cc. of benzene with cooliilg when necessary. The corresponding ureas 
crystallized from the benzene solution allnost immediately. Occasionally i t  
was ilecessary to add petroleum ether (b.p. 30-60°C.) to the benzene solution to 
conlplete precipitation of the urea derivative. The urea derivatives were 
obtained in practically quantitative yields and they melted 1-5" below the 
purified melting point. They were purified readily by crystallization from 95y0 
ethanol or glacial acetic acid. The hitherto unreported urea derivatives are 
listed in Table I with their melting points. 
1 -/3-Hydroxyethyl-2-imidazolidone 

1-@-Hydroxyethyl-2-inlidazolidone (n1.p. 58-59°C.) was obtained in 50% 
yield from urea and 1-hydroxy-5-amino-3-azapentane employing the method 
of \Vilson (5). Wilson reported the melting point as 50-51°C. 
Calc. for C5H10N202: C, 46.15; H ,  7.69; N, 21.54%. Found: C, 45.91; H ,  7.71; 
N, 21.30y0. 
l,2-bis-l - (2-Imiduzolidonyl)ethane 

Urea (10 gm., 0.165 mole) and 1,8-diamino-3,6-diazaoctane (1 7.9 gm.,. 
0.124 mole) were heated together a t  150-190°C. until ammonia evolutioil ceased. 
The cooled reaction mixture was washed with methanol (200 cc.) to give 12.97 
gm. (75.1y0) of 1,2-bis-1-(2-imidazolidonyl)ethane melting a t  248-252.S°C. One 
crystallization from water (29 cc.) raised the n~elting point to 253.5-254.S°C. 
The melting point previously reported (5) is 240-245°C. Calc. for C S H ~ ~ N ~ O ~ :  
C, 48.49; H ,  7.07; N, 28.28%. Found: C, 48.18; H ,  7.40; N, 28.00%. 
1 -@-Nitroxyethyl-3-nitro-2-imidazoldone 

Two grams (0.0154 mole) of 1-@-hydroxyethyl-2-imidazolidone were adcled 
to a solution of 6.3 cc. (0.15 mole) of absolute nitric acid in 14.45 cc. (0.15 mole) 
of acetic anhydride a t  O°C. The temperature was allonred to rise to rooin 
temperature during the course of 40 min. Then the solution was poured onto 
ice wit11 stirring. After the solution.had stood in an open beaker for three days, 
a crop of crystals (rn.p. 102-103°C.) was obtained, yield 1.66 gin. (4r)y0). This 
material on admixture with a sample of 1-@-nitrosyethyl-3-nitro-2-imidazolidone 
(n1.p. 102-103°C.) from the hydrolysis of l-@-nitroxyet11yl-2-nitrin~ino-3-nitro-~ 
imidazolidine (2) did not depress the melting point. 
1,2-bis-1- (3-Nitro-2-imidazolidonyl)ethane 

1,2-bis-1- (2-Irnidazolidon~~l)ethane 2 gin. (0.01 mole) was added to a solution 
A l l  melting points were deternrined o n  a Kojler block. 
A4icroanalyses by 347. C. W. Beazley, Skokie ,  Ill .  
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TABLE I 
I<NHCONHRf -- 

I I I I 

Benzyl 
Benzyl 
Benzyl 
Benzyl 
Ethvl 

R R' M,p,,  "C, 

~th; l  
Ethyl 
Ethyl 
p-Tol y 1 
b-Tolvl 

N Halogen 
- - - -  - -  

Calcd. Found 

of 4.19 cc. (0.10 mole) of absolute nitric acid in 9.7 cc. (0.10 mole) of acetic 

anhydride a t  O°C. The teinperature was raised to 2Z°C. and maintained a t  this 

level for 30 min. Then the reaction mixture was poured onto ice and the 

precipitate recovered by filtration. The product melted a t  241-243OC. with 

decomposition, yield 2.35 gnl. (78.5%). I t  did not depress the melting point 

of 1,2-bis-1-(3-nitro-2-imidazolidony1)ethane (1n.p. 242-243OC. with deconlpo- 

sition) obtained from the hydrolysis of 1,2-bis-l-(2-nitrimino-3-nitroimi- 
dazolidinyl)ethane (2). 
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