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Unsubstituted, N-alkyl(aryl)- and N-chloroamidines react with oxalyl 
chloride to form imidazolidine-4.5-diones. The hydrochlorides of i- 
aryl-2-alkyl(aryl)imidazolidine-4, 5-diones decompose thermally to 
give N-arylimidoyl isocyanates which change immediately to 4- 
quinazolones. 

Fur the r  studies of the reac t ions  of N-alkyl(aryl)  
amidines with oxalyl chloride have shown that  the 
initial products  of the reac t ions  a re  the imidazol id ine-  
4, 5-dione hydrochlor ides  and not the imidoyloxamoyl  
chlorides r epo r t ed  e a r l i e r  [1]. 

R' 
I 

RC//NI~' + (COCJ)2 /N--C= O 
NN2 ~ RexxN--L~O " Nci  

VI -XV 

Unsubsti tuted amidines r eac t  s imi l a r ly  with oxalyl 
chloride and give the hydrochlor ides  VI and XIII. The 
same  compounds are  obtained f rom the reac t ion  be -  
tween oxalyl chloride and N-ehloroamidines .  

H 
RC(~NH)NH2 ~+(COCI)~ R--c/N--C=O +(COCI)~. RC(=NCI)NH2 

--HCI \"N--C=O --Cl 2 

Hydrochlor ides  of the imidazol ine-4 ,  5-diones V I -  
XV are  co lo r less  c rys ta l l ine  m a t e r i a l s ,  many  of which 
a re  spar ingly soluble in the usual organic solvents .  
Hydroehlor ides  of the 1 -a ry l -2 -a lky l ( a ry l ) imidazo l i -  

*For  par t  I, see [1]. 

dine-4,  5-diones decompose on heating to the i r  melt ing 
points with the evolution of HC1 and CO and are  con- 
ve r t ed  into 4-quinazolones (method A, Table  1). The 
decomposi t ion of the 1 -a ry l -2 -a lky l (a ry l ) imidazo l i -  
d ine '4 ,  5-diones takes  place,  apparent ly ,  with the 
in te rmedia te  format ion  of the imidoyl isoeyanates  [1]. 
In separa te  exper iments  with N-aryl imidoyl  chlorides 
and s i lver  cyanate,  only the 4-quinazolones were  ob- 
tained. In te rmedia te  products  of these  reac t ions ,  
undoubtedly, were  the imidoyl i socyanates  [3], which 
conf i rms  the co r r ec tne s s  of the proposed reac t ion  
sequence. 

o 
R '  II " 

I-V 

Under the s ame  conditions, the hydrochloride of 
1- (c~-naphthyl)-2-phenylimidaz olidine-4, 5-dione gives 
2-phenyl -7 ,8-benzo-4-quinazolone  (V). It has not as 
yet  been poss ib le  to isolate  individual compounds 
f rom the t he rma l  decomposi t ion of 1 -a lky l -2 -a lky l -  
(aryl) imidazol ine-4,  5-diones.  

EXPERIMENTAL 

l m i d a z o l i d i n r  5 - d i o n e ,  (VI-XV,  T a b l e  2) were obta ined from 
the corresponding amtd ines  and oxa ly l  chlor ide  by the method previ-  

ously descr ibed [1] .  Compounds VI and XlII did not show depressions 

Table 1 

4-Quinazolones 

r.gfz 

I 

II 

1II 

IV 

V 

Name 

2-Trichlorometh- A 
yl-6-methoxy-4- 
quinazolone 

2-Trichloromet h- A 
yl-6-chloro-4- 
quinazolone 

: 2-Phenyl-4-quin- A, B 
azolone [ 

2-Phenyl-6-meth- B 
yl-4-quinazo- 

] l o n e  A ,  B 
2-Phenyl-7,8- 

benzo-4-quin- 
azolone 

"~ ~ = Mp, ~ 
~'~ (crystal solvent) 

198--200 
(methanol + 

+water) 

243--244 
(acetone + 
+water) 

236--237** 
(benzene) 

255--257 
(benzene) 

311--313 
(nitromethane) 

Empirical 
formula 

Found, % Calc., % ' ~" 

92 

36,481,34136.271t.35 90 

- i -  oo .  

7'6.13 5.20 76.26 5.12 30 

79.204.5 el 79.39:4.43 79* 

41.29 i ] 2.40 CjoHrCI~N202 [2.431 40.91 
r i 

CgH4CI4N20 

C 4H oN20 

CIsHmN~3 

C~sH~2N20 

*Yields are based on compounds obtained by method A. 
**According to the literature [2], mp 235-236 ~ C. 



800 KHIMIYA GETEROTSIKLICHESKIKH SOEDINENII 

T a b l e  2 

Imidazolidine-4, 5-diones 

~9 

VI 
VII 

VII1 

IX 

X 
XI 

XII 
XIII 
XIV 
XV 

CC13 
CCIs 

CC13 

CCI~ 

CCIs 
CC13 
CCIs 

CsHs 
C6Hs 
C6Hs 

R' 

H 
CHs 

n-C4H~ 

C6HsCH2CH2 

C6Hs 
p-C1C6H4 

p-CH3OC6H4 
H 

C~Hs 
c~-CloH~ 

Mp, ~ 
(crystalsolvent)  

�9 Empirical 
formula 

194 (deeomp.,) 2. 
156-- 158 

(benzene + 
+ petroleum ether) 

107--109 
CCl 4 

151--152 
CC14 

] 88 (deeomp.) 3. 
191 (decomp.) 2. 
185 (deeomp.) 2. 
192 (decomp-) 2. 
177 (decomp.) 3. 
174 (deeomp.) 2. 

i 

IC4H2CI4N~O2 
CsH,CI4N202 

CsH~oCI4N202 

CI2HIoCI4N202 

CIoHsCIsN~O2 
CI~HsC14N~O~ 
CgHTCIN202 

C~gHI3CIN~O2 

56.201 56.30 I 
53.01 I 53.33 

45.88 46.04 

39.58 39.83 

49.39 48.91 
39,99 39.61 
17.03 16.84 

10.45 10.53 

821�84 

72 

70 

87 

9g 
93 
94 
604* 

99 
89 

t*  . . . .  2* ' ' Ymld f rom corresponding N-chloroamtdme, 93%. The compound was purified by washing 
wi th  benzene, CC14, and benzene and ether. 3*See I t ] .  4*Yield f rom corresponding N-chloro- 
amidine, 82%. 

in mixed melting points with those obtained from the reaction between 
the N-chloroamidines and oxalyl chloride. 

4-Quinazolone~ (I-V). A. The 4-quinazolones were obtained by 
thermal decomposition of the hydrochlorides of 1-aryl-2-alkyl(aryl)- 
imidazolidine-4, 5-diones [1]. B. To a solution of 0.05 mole of the 
N-arylimidazoyl chloride in 80 ml of anhydrous benzene was added 
7.5 g (0.05 mole) of silver cyanate, The mixture was stirred vigorously 
for 3-4  hr. After cooling the reaction mixture, the solid was filtered 
off with suction. The 4-quinazolone was extracted from the residue 
with benzene. Yield 20-30%. Compounds III and V, obtained by 
method A, did not depress the melting points of samples obtained 
using method B. 
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