
ing to give colorless needles with mp 31-32 ~ (after slow sublimation). The picrate was ob- 
tained as light-yellow prisms with mp 171-172 ~ (from alcohol). Found: C 51.2; H 2.9; N 
19.6%. C12HgNs.C6H3NsOT. Calculated: C 51.0; H 2.9; N 19.8%. 

2-Mercapto-l-phenyl-iH-imidazo[4~5-c]pyridine. This compound was obtained in 90% yield 
from 3-amino-4-phenylaminopyridine [3] by the method used to prepare 2-mercapto derivative 
IIb. The product was obtained as prisms with mp 310 ~ (from aqueous alcohol). Found: C 
62.9; H 4.1; S 14.0%. C~2HgN3S. Calculated: C 63.4; H 4.0; S 14.1%. 

l-Phenyl-iH-imidazo[4,5]pyridine (IIIc). This compound was obtained in 88% yield by 
oxidation of the corresponding mercapto derivative as in the preparation of IIc. The prod- 
uct was obtained as colorless needles with mp 105-106 ~ (from benzene-hexane). Found: C 
73.5; H 4.4; N 21.4%. C12HgNs. Calculated: C 73.8; H 4.6; N 21.5%. 

General Method for Hydroxylation of Imidazopyridines (Table I). A mixture of I0 mmole 
of imidazopyridine and 50 mmole of anhydrous KOH or NaOH was heated at 150-190 ~ . At the end 
of hydrogen evolution, the fused mixture was cooled and dissolved in 2-3 ml of water. The 
aqueous solution was acidified to pH 5-6 with hydrochloric acid, and the resulting precipi- 
tate was removed by filtration, washed with a small amount of cold water, dried, and crystal- 
lized from a suitable solvent. 
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SYNTHESIS ~ND PROPERTIES OF SUBSTITUTED 2-1MIDAZOLIDINONES 

T. G. Kharlamova, Yu. G. Putsykin, UDC 547.781.3'782'783.07:543.422.4 
and Yu. A. Baskakov 

4-Hydroxy- and 4-hydroxylamino-l-hydroxy-3-aryl-5,5-dimethyl-2-imidazolidinones, re- 
spectively, were obtained by treatment of N-arylcarbamoyl derivatives of N-(l-ox- 
imino-2-methyl-2-porpyl)hydroxylamine with acids and alkalis. 4-Hydroxylaminoim- 
idazolidinones react with p-nitrobenzaldehyde to give nitrones and are converted in 
acidic media to 4-hydroxy derivatives, which by the action of methanol in the pres- 
ence of p-toluenesulfonic acid give 4-methoxy-2-imidazolidinones. Acy!ation and 
alkylation of 4-hydroxy- and 4-methoxy-2-imidazolidinones take place at the hydroxy 
group attached to N(~). 

In the present research we have studied the behavior of the previously obtained N-aryl- 
carbamoyl derivatives of N-(l-oximino-2-methyl-2-propyl)hydroxylamine [i] (I) in acidic and 
alkaline media. It was established that dissolving of I in aqueous NaOH solution and subse- 
quent neutralization lead to the isolation of white crystalline II, the results of the ele- 
mentary analysis of which are in agreement with the data for starting I. 

The absorption band of a carbonyl group at 1715 and 1720 cm -~, shifted to the high- 
frequency region by 50-60 cm -~ as compared with the same band in the spectra of starting I, 
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is observed in the IR spectra of II; this is characteristic for conversion of the linear 
fragment of the hydroxyurea molecule to a cyclic fragment [2]. However, the practically 
complete coincidence of the UV spectra of II and the corresponding N-aryl-N'-hydroxyureas 
may serve as a confirmation of the invariability of the N-aryl-N'-hydroxyurea skeleton. For 
example, lie and N-3,4-dichlorophenyl-N'-hydroxyurea have absorption maxima at 256 (e 18,860) 
and 248 nm (e 19,900), respectively. Compounds II react with 2,3,5-triphenyltetrazole to 
give bright-red complexes characteristic for the hydroxylamino group. On the basis of these 
data, the 4-hydroxylamino-l-hydroxy-3-aryl-5,5-dimethyl-2-imidazolidinone structure was as- 
signed to II. 

In fact, in addition to two singlets of a gem-dimethyl grouping at 1.1-1.29 ppm, sig- 
nals of protons of an aryl substituent at 7.0-7.7 ppm, and a singlet of the protons of the 
OH group (8.5-9.0 ppm) in the i position of the heteroring, two doublets of protons of the 
>CHNH fragment in the 4 position at 4.66-4.70 and 5.92-6.42 ppm (J = 3.5-4.5 Hz) and, finally 
the singlet of the proton of the OH group of a hydroxylamino group at 7.3-7.5 ppm are ob- 
served in the PMR spectra of solutions of II in hexadeuterodimethyl sulfoxide. It should be 
noted that the signal of the 4-H proton appears as a singlet in the PMR spectra of solutions 
of II in deuteroacetonitrile. However, the absence of signals of the protons of the NOH and 
NHOH groups is evidently associated with their volume [3]. 

A chemical confirmation of the structure of II was provided by their condensation [4] 
with p-nitrobenzaldehyde, which leads to N-(l-hydroxy-3-aryl-5,5-dimethyl-2-imidazolidonene- 
4-yl)-p-nitrophenylnitrones (III). The presence in the IR spectra of III of intense absorp- 
tion bands at iii0 and 1605 cm -z and of a band at 349 nm (s i0,ii0) in the UV spectra con- 
stitutes evidence for the presence of a p-nitrophenylnitrone grouping in the molecule [4, 5]. 

We were unable to find information in the literature regarding cyclizations that would 
include intramolecular nucleophilic attack of the carbon atom of the oxime group leading to 
heterocyclic hydroxylamines. However, cyclization of this sort involving a ketone function 
leading to five- and six-membered hydroxy heterocycles is known [6-9]; ring--chain tautomer- 
ism, which, as shown in [i0], depends on the temperature, polarity, and acid-base properties 
of the medium, was observed in the several cases in this cyclization. 

R 
I 

R\N___~O R\N~O + HO~ N HN'-~ O 
. o \ / \  ~ .o~. \ ~ " i [ o.- 

. / ~N -ox  . / ~ N - o .  . ~ N ' o .  
CH s CH~ CH3 CH3 CH 3 CH~ 

VIC, ~ VII R-e IVR-e., la-e, 

j . . .  

c .!__.~o 
H30\/OH \ 

H / ~ " ~ N \ o H  

L CH3 CH3 

/ 

c.~ c .  3 j 

A 

R". N ~0 
HOH N \ ~ ' ~ "  

H / ~ / ~  "OH 
CH 3 CH 3 

II a -e  

I ArCHO 

0,,., R\  N---~O 

,,r C )N 
H / ~ "OH 

CH 3 CH; 

lllb-e 

R'-,N xO (CH3)2SO 4 R\N--~,20 
c"3o\/\ - c%o\; \ 

H/~N'oH H/~N\ocH3 
CH3 CH 3 CH 3 CH,, 
va-e VIII a-c,e 

I--VIII  a R=C6H~; b R=p-CH3CsH4; c R=p-CIC6H4; d R=m-C]C61-1~; e R=3,4-CI~C6H~. 
VIc,e X=COC6Hs; VIIa--e X=CH3 

White crystalline IV with distinct melting points, which were insoluble in water and 
only slightly soluble in nonpolar organic solvents, were isolated when hydrochloric acid 
solutions of II were neutralized. According to the results of elementary analysis, IV cor- 
respond to products of replacement of the hydroxylamino group in II by a hydroxy group. The 
disappearance of the characteristic reaction for the NHOH group is a confirmation of this. 
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An intense band of carbonyl absorption at 1700-1710 cm -~ is present in the IR spectra of IV, 
and their UV spectra are practically completely identical to the UV spectra of I and the 
corresponding N-aryl-N'-hydroxyureas. The PMR spectra of solutions of these compounds in 
(CD3)2S0 contain two singlets of gem-dimethyl groups at 1.08-1.22 ppm, two doublets at 5.10- 
5.30 and 6.30-6.60 ppm (J = 6-8 Hz) from the >CHOH group in the 4 position of the ring, a 
multiplet of protons of an aryl substituent attached to N (3) at 7.15-7.65 -pm, and, finally, 
a singlet of the proton of the OH group in the I position of the ring at 9.0 ppm. The doub- 
let at 6.30-6.60 ppm and the singlet related to the proton of the NOH group vanish when D20 
is added to the solution or when the spectrum of a solution in CD3CN is recorded, and the 
doublet at 5.10-5.30 ppm becomes a singlet. 

We were unable to observe the open form of II and IV by means of the IR and PMR spectra. 
However, it is known [i0, II] that some hydroxy heterocycles in methanol solution exchange 
a hydroxy group for a methoxy group, and this process is evidently accompanied by interme- 
diate ring opening. 

Compounds IV in methanol solution are converted to 4-methoxy derivatives V in the pres- 
ence of catalytic amounts of p-toluenesulfonic acid, whereas II forms a mixture of IV and V 
in the presence of hydrochloric acid. These facts make it possible to assume that an open 
linear form (A or B) is also formed in our case during the transformation. It should be 
noted that the conversion of IV to V is reversible, and they are also readily converted en- 
tirely to IV when they are allowed to stand in acidic media; IV can also be obtained by di- 
rect treatment of I with hydrochloric acid. It is extremely likely that intermediate A, 
which leads to IV, is also formed during the transformation. However, one cannot exclude 
the possibility that I is initially deoximated to give its carbonyl analog, which subse- 
quently is cyclized to IV. 

The relative reactivities of the two hydroxy groups of IV were ascertained in the case 
of acylation and a!kylation. Thus, white crystalline Vl, which, according to the results 
of elementary analysis, correspond to the monobenzoyl derivatives of IV, are obtained in the 
reaction with benzoyl chloride under the conditions of the Schotten--Baumann reaction. The 
!R spectra of VI contain intense bands of carbonyl absorption at 1730-1745 and 1765-1770 
cm -I, and bands of free and associated hydroxyl groups appear at 3580 and 3325-3330 cm -z, 
respectively (the band at 3325-3330 cm -I does not vanish on dilution). The PMR spectra of 
these compounds contain two doublets of protons of a >CHOH group at 5.37-5.48 and 7.0-7.1 
ppm (J = 7.0-7.5 Hz); the singlet of the proton of the OH group attached to N(,) is absent. 
This makes it possible to assume that benzoylation occurs at the hydroxy group attached to 
N(1) and that VI have the l-benzoxy-4-hydroxy-3-aryl-5,5-dimethyl-2-imidazolidinone struc- 
ture. This is also confirmed by the absence, in the case of VI, of the positive color test 
with ferric chloride that is characteristic for hydroxamic acid fragments. 

Methylation of IV and V with dimethyl sulfate in the presence of equimolar amounts of 
sodium hydroxide leads to l-hydroxy-(Vll) and 1,4-dimethoxy(Vlll) derivatives. Intense 
bands of carbonyl absorption at 1700-1725 and 1720-1740 cm -:, are observed in the IR spectra 
of KBr pellets of VII and VIII, whereas the IR spectra of CCi~ solutions of VII contain the 
band of a free 4-OH group at 3585-3595 cm -~. 

It is interesting to note that the IR spectra of CCI~ solutions of V contain, in addi- 
tion to a band at 3560-3570 cm -* corresponding to a free OH group in the i position, a broad 
band of an associated OH group at 3230-3245 cm -~. The invariance of the bands of the stretch- 
ing vibrations of the free and associated OH groups in the IR spectra of CCI~ solutions 
(0.01-0.001%) makes it possible to assume the presence of a hydroxy group tied up in an in- 
tramolecular hydrogen bond (IHB) for V, in addition to the presence of a free hydroxy group. 

The shift of the band of the carbonyl absorption for IV-VII by 20-40 cm -I to the high- 
frequency region on passing from KBr pellets to solutions in dioxane and the practically 
complete coincidence of this band in the latter case with the corresponding band in the 
spectra of VIII, in which it is known that the carbonyl group does not participate in the 
formation of hydrogen bonds, constitute evidence that the carbonyl groups of IV-VII evidently 
participate in the formation of intermolecular hydrogen bonds but do not participate in the 
formation of intramolecular hydrogen bonds. 

However, the presence of a free and intramolecularly bonded OH group in V can be ex- 
plained by the existence of an equilibrium between two possible forms V~ and V2, in which 
the OH and 0CHs groups are found either on the same side of the plane of the ring (intra- 
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TABLE I. Results of Elementary Analysis, Melting Points, 
Yields, and Spectral Characteristics of 2-1midazolidinones 

Com- I ~ pound mp, 

i 

IIa 1,45_t47 ~ i 
I Ib  102--104~ 
IIc 148--150 D 
lid 166--167 a 
I Ie  1 t0--112 D 

II lb  211--213 c 
IllC 180--182 c 
Il ld 226--228 c 
t i l e  2 1 0 - - 2 1 2 c  
IVa ! 178--180 b 
IVb 191--198~ 
[Vc 198--200c 
IV d 183--185c 
IV e 228--230c 

Va 118--119 a 
v b  i ,157 a 
g c  132--134 a 
g d  88--90 a 
Ve 19--121 a 

VIC 34--135 a 
\, 'Ie 63--164 a 

\&IIa 35--136 "~ 
v I I b !  31--132b 
VIIc 3'6--137 a 
VIId 76--179 ~ 
\ ' l i e  46--147 a 

l ' l l l a  '51--53 d 
�9 VII Ib 79--79,5 ~ 
VllIc  126 d 
VII Ie  74.5--75 ~ 

Empi r i ca l  
formula  

C,rH,sNaOe. 
ClaH,rNaOa 
CuH,4C1NaO3 
C,1H,4CINaOa 
CI,HIaCI=NaOa 
C,gH2oN40~ 
CIsHIrCIN~O~ 
C,sH,rCIN405 
CI~H'i~CI2N,~Oe. 
C1,H,4N=Oa 
C~HI~N=Oa 
C,,HtaCIN=O~ 
C t,H mC1N:~Oa 
CuH r:,CI~N.>Oa 
C~=Ht~N=Oa 
CtaH~sN2Oa 
Ct_.:,H~sCIN=Oa 
C~..:,HtsCIN~Oa 
C~.H~4CI=N=Oa 
CIsH~rC1N204 

Ct=H~N=Oa 
CIaH,sN~Oa 
CI=HI~CIN=Oa 
C,~H~aCIN=Oa 
CmH~CI=N~Oa 
C,~H,~N~Oa 
C,4H~oN~Oa 
C,aHtrClN~Oa 
C~aHt,sCl=N.~Oa 

Found, % 

C 

55.5 ! 

18,7 
48,6 
43,4 
58,3 
53.5 
52,6 
48,4 
59,7 
61,6 
51,5 
51,,5 
43,4 
6(1,7 
62,3 
53,2 
53,5 

60,2 
54.7 
61.1 
62.5 
53,1 
52,9 
47,3 

63,2  
54.8 
48,5 

I H ] CI 

~,3 -- i7,9 
- -  - -  [6 .5  
5.2 13,1 [5,4 
5.1 13,2 16,0 
5,1 -- 13.9 
5,1 - -  14.6 
4,5 8,7 13,8 
4,2 8.,7 13,5 
3,9 16.0 12,1 
6.~ - -  12.5 
6,7 - -  11,7 
5,0 13,9 [0,8 
5,1 13,,8 10,8 
4,2 24,9 9,8 
6,~ -- 11,9 
7,~ - -  11,2 
5,~ 12,6 10,3 
5,( 12,3 10,0 
- -  - -  9.,l 
4,7 9,5 8,0 
4,1 18.3 6,0 
6,4 -- 11,9 
7,C ' --  11,4 
5,4 12,8 10,4 
5,~ 13,0 10,2 
4,~ 22,5 9,1 
�9 - -  - -  l l , 1  
7.~ - -  10,2 
5,g 12,4 lO, O 
5,3 22,6 9,1 

Ca lc , ,  % IR spec-  [ 
Itrum, uCc~ ~ 

N I KB~l.O NI ~ 
I . l e V I  

c 

55,,7 5 . 4 1 -  

48,6 5,2113,1 
48,6 5,2113,1 
43,2 '5,1 I 
59,4 5.21 
53,4 4,21 8,8 
53,4 4.21 8,8 
49,2 3.7116,l 
59,4 6,3k .-- 
61,0 6.81 
51,5 a . l l l3~8] 
51,5 5.1113,8 
43,6 4.2124,4 
61,0 6 , 8 1 -  
62 4 ~ " '  
53,2 5,6113,1 I 
53,3 5,6t I3,1 

59,9 I ,  
54,7 4.1117,9 I 
61,0 ,6.81 - -  
62,4 17"2 - -  
53,2 ;5,.6 13,1 
53,2 15.6113,1 
47,2 ~ 4,ti123,2 

63,6 7.6 -- 
54,8 48,9 125 22,21 

17,6 
.16,7 
15,5 
1.,5,5 
13,7 
14,6 
13,8  
13,8 
12,8 
12,6 
11,9  
10,9 
10,9 
9.6 

11,9 
11,2 
10.4 
10,4 
9,2 
7,8 
7,1 

11,9 
11.2 
I(1,4 
10,4 
9,2 

t l ,2  
10,6 
9,8 
8.8 

i72s 
171~ 
[72~ 
L72C 
172~ 
1735 
173( 
[738 
[74C 
170~ 1746 I 
170C 1745 I 
t71f 
170~ 1750 I 
171( 1747 I 
172~ 1743[ 
I69~ 1745 I 
169~ 17431 
170~ 1745 
173( 1755 
173( 1760 
174~ 1760 
t724 1742 
171f 1750 
172~ 1742 
171{ 
172( 1753 
174( 1745 
172( 1745 
173] 1743 
172~ 1749 

67 
73 
69 
67 
70 
8l 
81 
95 
91 
68 
88 
88 
94 
68 
89 
64 
87 
62 
73 
78 
74 
63 
50 
58 
85 
73 
8,t 
70 
81 
58 

a) From benzene. 
b) From ether. 
c) From acetone. 
d) From petroleum ether. 

molecularly bonded OH group) or on opposite sides (free OH group). 

.111 CH3 Clta " 

o No,  " - 

R 

V] V., 

The formation of an intramolecular hydrogen bond in monobenzoyl derivatives VI is pos- 
sible with respect to both the ester oxygen atom and the carbonyl Oxygen atom of the benzoyl 
group. The band of the intramolecular hydrogen bond in these compounds is also probably 
associated with the existence of two forms similar to forms VI and V2, the conversion of 
which occurs as a result of ring inversion with simultaneous pyramidal inversion with simul- 
taneous pyramidal inversion of both nitrogen atoms of the urea fragment (see [12]). 

The cyclization of I in acids and alkali is evidently associated with the fact that in 
alkalis salt formation at the NOH group occurs initially, and, in connection with this, the 
electron density over the entire hydroxylurea fragment of the molecule increases, and this 
facilitates nucleophilic attack of the nitrogen atom at the carbon atom of the oxime group. 
In the case of acids, however, prior protonation of the oxime group leads to an increase in 
the fraction of positive charge on the carbon atom. This promotes cyclization to give II, 
which being unstable in acids, is converted to IV (path i). On the other hand, the possi- 
bility of the formation of intermediate linear product A, which can cyclize with the loss of 
a hydroxylamine molecule to give IV (path 2), is not excluded. 
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/R 
Ii NH 

H 0-~/ .  " ' \  
N + ~ u  

H ~ N x o H  

CI'I 3 CH 3 

I.o .s ] o.- _yo! 
[_ CH3 C H  3 . 

IV ~ A - - II 

EXPERIMENTAL 

The IR spectra of KBr pellets and carbon tetrachloride and dioxane solutions of the 
compounds were recorded with UR-10 and Perkin--Elmer-457 spectrometers. The UV spectra of 
alcohol solutions were recorded with a Specord UV-vis spectrophotometer. The PMR spectra 
of 10% solutions of the compounds in (CD3)=SO and CD3CN were recorded with Tesla BS-487C 
and Brucker HX-90E spectrometers with hexamethyldisiloxane as the internal standard. The 
results of elementary analysis, the melting points, the yields, and the spectral characteris- 
tics of II-Vlil are presented in Table i. The synthesis of la-e was previously described 
in [i]. 

4-Hydroxylamino-l-hydroxy-3-aryl-5,5-dimethyl-2-imidazolidinones (lla-e). A solution 
of 2 mmole of Ia-e in 20 ml of 1 N NaOH was heated to the boiling point, after which it was 
cooled, acidified to pH 7 with 10% hydrochloric acid solution, and extracted with four 15- 
ml portions of ether. The ether extract was dried with magnesium sulfate, and the solvent 
was evaporated to give crystalline IIa-d. According to the results of elementary analysis 
and the PMR spectrum, IIe was isolated in the form of the IIe.(C2Hs)20 complex with mp 72- 
74 ~ . Found: C1 18.7; N 11.2%. CIsH23CI2N~O~. Calculated: C1 18.6; N 11.0%. IR spec- 
trum, ~ (in KBr): 1740 (C=O) and 1095 (C-O-~) cm -I. PMR spectrum (CD3CN): 1.23 (t, J = 
7.0 Hz) and 3.43 (q, J = 7.0 Hz) [(CH3CH2)2]; 1.23 and 1.33 [>C(CHs)2]; 4.67 (>CH); 7.47- 
7.80 (aromatic ring protons). Compound IIe was obtained in the free state by the method 
described above, except that chloroform was used as the extractant. 

N-(l-Hydroxy-3-aryl-5,5-dimethyl-2-imidazolidinon-4-yl)-p-nitrophenylnitrones (IIIb-e). 
A solution of 2 mmole of IIb-e and 2 mmole of p-nitrobenzaldehyde in 15 ml of alcohol was 
refluxed for 30 min, after which it was allowed to stand at 25 ~ for 24 h. The resulting 
yellow precipitate was removed by filtration and washed with ether. 

!,4-Dihydroxy-3-aryl-5,5-dimethyl-2-imidazolidinones (IVa-e). A) A 3-mmole sample of 
Ia-e was heated to the boiling point in 40 ml of 10% hydrochloric acid, after which the mix- 
ture was cooled, and the precipitated IVa-e were removed by filtration and recrystallized 
from acetone. 

B) A 2-mmole sample of IIa-e was dissolved by heating in i0 ml of 10% HCI solution, 
after which the solution was heated to the boiling point. It was then cooled, and the pre- 
cipitated IVa-e were removed by filtration. 

C) Four to five drops of concentrated H2SO4 were added to a solution of 2 mmole of Va- 
e in 30 ml of CCId, the mixture was stirred at 25~ for 2-3 h, and the precipitated IVa-e 
were removed by filtration. 

l-Hydroxy-4-methoxy-3-aryl-5,5-dimethyl-2-imidazolidinones (Va-e). A) A 5-10-mg sam- 
ple of p-toluenesulfonic acid was added to a solution of 4 mmole of IVa-e in 30 mi of ab- 
solute methanol, and the mixture was allowed to stand at 25 ~ for 24 h. It was then made 
alkaline to pH 8.5-9.0 with 10% ammonium hydroxide, the solvents were removed by vacuum dis- 
tillation to dryness, and the residue was treated two to three times with absolute ether. 
The ether solution was vacuum evaporated to give Va-e. 

B) Dry hydrogen chloride was bubbled into a solution of 4 mmole of IIa-e in i0 ml of 
absolute methanol for 5 rain, after which the mixture was heated to the boiling point, cooled, 
made alkaline to pH 8.0-8.5 with 10% arm~onium hydroxide, and worked up as in method A to 
give Va-e. A mixture of IV and V [thin-layer chromatography (TLC) data] was obtained when 
hydrochloric acid was used in place of dry hydrogen chloride. 
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l-Benzoxy-4-hydroxy-3-aryl-5,5-dimethyl-2-imidazolidinones (Vlc,e). A 2.2-mmole sam- 
ple of triethylamine and 2.2 mmole of benzoyl chloride were added to a suspension of 2 mmole 
of IVc or IVe in 80 ml of methylene chloride, and the mixture was stirred at 23 ~ for 3 h. 
It was then poured into water, and 150 ml of ether was added to the aqueous mixture. The 
organic layer was separated and dried with magnesium sulfate, and the solvent was evaporated 
to give Vlc or Vie. 

l-Methoxy-4-hydroxy-3-aryl-5,5-dimethyl-2-imidazolidinones (Vlla-e). A solution of 
2.2 mmole of dimethyl sulfate in i0 ml of methanol was added dropwise in the course of i0 
min to a solution of 2 mmole of IVa-e and 2.2 mmole of sodium hydroxide in 20 ml of methanol, 
after which the mixture was stirred at 25 ~ for 2 h. It was then treated again with 2.2 
mmole of sodium hydroxide and (dropwise) a solution of 2.2 mmole of dimethyl sulfate in i0 
ml of methanol. The mixture was stirred at 25 ~ for i h, after which the solvent was vacuum 
evaporated, and the residue was treated with 40 ml of dry chloroform. The insoluble material 
was removed by filtration, and the chloroform was evaporated from the filtrate to give Vlla-e. 

1,4-Dimethoxy-3-aryl-5,5-dimethyl-2-imidazolidinones (Villa-c, e). A solution of 4.4 
mmole of dimethyl sulfate in i0 ml of methanol was added dropwise to a solution of 4 mmole 
of Va-c,e and 4.4 mmole of sodium hydroxide in 30 ml of methanol, and the mixture was stirred 
at 25 ~ for 2 h. It was then worked up as in the preceding example to give Vllla-c,e. 

Testing of the Complexing Ability of II-VII. A greenish-blue coloration was observed 
when an alcohol solution of ferric chloride was added to acetone solutions of II-VII, whereas 
a bright-red coloration was observed when 2,3,5-triphenyltetrazole, obtained by neutraliza- 
tion of a 1% alcohol solution of its hydrochloride with 2% NaOH solution, was added to ace- 
tone solutions of II. 
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