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The neutral izat ion of 5-hydroxy-4 ,4-d imethyl -2- imidazol in ium chlor ides  yields in the f ree  
state the products  of the covalent  hydrat ion of the corresponding 4H-imidazoles  - 5 -hydroxy-  
4 ,4-dimethyl~2- imidazol ines .  On being heated, the compounds obtained undergo various 
t ransformat ions ,  depending on the p resence  and position of oxygen-containing functions: 5- 
hydroxy-2- imidazol ine  gives 2 - ace ty l amino -2 -me thy l - l - pheny lp ropan - l -o l ;  3 ,5-d ihydroxy-2-  
imidazoline dehydrates  to 4H-imidazole 3-oxide; and 1 ,5-dihydroxy-2- imidazol ines  are con-  
ver ted  into 2 ,3-d ihydro-4H-1,2 ,5-oxadiaz ines .  

It has been shown previous ly  [1] that 4H-imidazole der ivat ives  possess  the capaci ty  for  adding a 
molecule of water  or an alcohol under the action of hydrogen chloride with the format ion of 2- imidazol in i -  
um salts ,  r egard less  of the p resence  and position of N-oxide oxygen and the nature of the radicals  in posi -  
tions 2 and 5 of the he te rocyc le .  Although there  are a number  of examples  in the l i te ra ture  of the ready 
hydrat ion of he terocycl ic  cations [2, 5], there  is no information on the isolation of the products  of covalent 
hydrat ion in the free  s tate .  The p resen t  paper  descr ibes  the isolation of the products  of the covalent 
hydrat ion of 4H-imidazoles  in the f ree  state and discusses  the i r  p rope r t i e s .  

The carefu l  neutra l izat ion of 1 ,5 -d ihydroxy-2 ,4 ,4- t r imethy l -5-phenyl -2- imidazol in ium chloride (Ia) 
[1] with a small  excess  of a solution of caustic soda or  ammonia in the cold gave the co lo r less  crys ta l l ine  
(Ha), spar ingly soluble in nonpolar organic solvents and soluble in alcohols,  acetone, and water ,  and f o r m -  
ing the product  of the addition of a molecule of water  to the molecule of a 4t t - imidazole  1-oxide.  The UV 
spect rum of (Ha), like the spec t rum of the initial hydrochlor ide  (Ia), has no absorption in the region above 
220 rim. Its IR spec t rum has bands at 1640 cm -t (C= N) and 3600 cm -1 (OH). 

In the PMR spec t rum of compound (IIa) there  are the signals of the protons of three  nonequivalent 
methyl  groups and of the protons of a phenyl r ing.  The signals of the geminal methyl groups in the PlVIR 
spec t rum of compound (IIa) have shifted upfield by 0 2 7  and 0.20 ppm, and the signal of the methyl  group in 
position 2 by 0.38 ppm as compared  with the signals in the spec t rum of the hydrochlor ide .  The shift in the 
signals with no change in the nature of the spec t rum may serve  as an indication of the retent ion of the 
skeleton of the molecule [6]. On the basis of these facts,  we assigned to compound (IIa) the s t ruc ture  of 
1 ,5 -d ihydroxy-2 ,4 ,4- t r imethy l -5-phenyl -2- imidazol tne ,  with the hydroxy groups apparent ly in the t rans  
position with r e spec t  to one another,  since its IR spec t rum lacks the vibrat ions of an in t ramolecular  hydro-  
gen bond [7]. 
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The neut ra l iza t ion  of 3 ,5 -d ihydroxy- ,  1 ,3 ,5 - t r ihydroxy- ,  and 5 - h y d r o x y - 2 , 4 , 4 - t r i m e t h y l - 5 - p h e n y l - 2 -  
imidazol in ium chlor ides  (Ib,c,d) under  s i m i l a r  conditions led to the co lo r l e s s  c rys ta l l ine  products  (lib-d), 
r e spec t i ve ly .  Compound (lid), like (IIa), has no absorpt ion in the UV spec t rum in the region above 220 nm.  
The UV s p e c t r a  of compounds (lib) and (llc) have absorpt ion at 258 and 263 nm (logE 3.79 and 3.95), r e -  
spect ive ly ,  which is c h a r a c t e r i s t i c  for  compounds containing the I" C~N--~O grouping [8]. The exis tence  of 

I 
absorpt ion in the UV s p e c t r a  of (lib) and (IIc) and its absence in the spec t r a  of (Ha) and (lid) enables  c o m -  
pounds (Eb-d) to be ass igned  the s t r u c t u r e s  of 5 - h y d r o x y - a n d  1 , 5 -d ihyd roxy -2 , 4 , 4 - t r ime thy l -5 -pheny l -2 -  
irnidazoline 3-oxides  (lib and c) and 5 -hyd roxy -2 ,4 ,4 - t r ime thy l -5 -pheny l -2 - imidazo l ine  (lid), r e spec t ive ly .  

The action of hydrogen chlor ide on solutions of compounds (Ila-d) r e g e n e r a t e s  the initial imidazol in ium 
chlor ides  (la-d), and the action of acet ic  acid on (lid) f o rms  2- imidazol in ium aceta te  (II]), the PMI~ s p e c -  
t r u m  of which is c lose  to that  of the hydrochlor ide  (Id). 

In the preceding  communica t ion  [1], the format ion  f rom the hydrochlor ide  (la) of the hydrochlor ide  of 
the ethoxy der iva t ive  (IVa) was desc r ibed .  The hydroehlor ide  of the methoxy der iva t ive  (IVb) is f o rmed  
under  s i m i l a r  condit ions.  The neutra l iza t ion  of (IVa) and (IVb) under  conditions s i m i l a r  to those for  the 
neut ra l iza t ion  of the hydrochlor ide  (la) led to compounds (Va) and (Vb). A compar i son  of the PMR sp ec t r a  
of compounds (Ila), (Va), and (Vb) (Table 1) shows the retent ion of a common s t ruc tu re  for  these compounds.  
The IR s p e c t r a  of (Va) and (Vb) lack absorpt ion bands in the region of the v ibra t ions  of the NH group and 
show the absorpt ion of OH groups ,  at 3620 and 3580 crn -I,  r e spec t ive ly .  A compar i son  of the IR, UV, and 
PIvIR s p e c t r a  of compounds (Va), (Vb), and (IIa) refutes  a s t ruc tu re  including an NH group and pe rmi t s  
compounds (Va) and (Vb) to be a sc r ibed  the s t r u c t u r e s  of 1 - h y d r o x y - 5 - e t h o x y -  and 1 - h y d r o x y - 5 - m e t h o x y -  
2 , 4 , 4 - t r i m e t h y l - 5 - p h e n y l - 2 - i m i d a z  oline s, r e spec t ive ly .  

The imidazol ines  (IIa-d) and (Va,b) are  compa ra t i ve ly  stable compounds,  the direct ion of the t r a n s -  
fo rma t ions  of which depends on the p re sence  and posit ion of oxygen-containing functions.  Compound (lid) 
p roved  to be the m o s t  s table ;  boiling it in a mix ture  of ethyl acetate  and ethanol (10 : I) for  30 rain did not 
lead to changes ,  and when its aqueous solution was boiled for  a few minutes  c leavage of the he te rocyc le  
took place with the fo rmat ion  of 2 - a c e t y l a m i n o - 2 - m e t h y l - l - p h e n y l p r o p a n - l - o l  (VI) [9]. On standing or on 
being heated,  compound (lib) read i ly  dehydra tes  with the format ion  of 2 , 4 , 4 - t r i m e t h y l - 5 - p h e n y l - 4 H - i m i d -  
azole 3-oxide (VIIa) [1]. Under  prolonged heating, the compounds (Va) and (Vb) spl i t  off a molecule  of a l co -  
hol and f o r m  the 4H- imidazo le  1-oxide (Vllb). Final ly,  when a solution of (Ila) is heated b r i e f ly  or  is a l -  
lowed to stand for  s e v e r a l  hours  at 20~ it is conver ted  comple te ly  into the new compound (Villa). Under 
the same conditions compound (lie) gives (VIIIb). 

Compound (Villa) has the s a m e  composi t ion  as (IIa) and has no absorpt ion m a x i m a ' i n  its UV spec t rum 
above 220 nm (Table 2). I ts  IR s p e c t r u m  has bands at 920 and 980, 1065 and 1100, 1535 and 3430, and 1640 
and 3600 cm -1, which co r r e spond  to the absorpt ion of N - O ,  C - O ,  NH [10-12], C : N ,  and OH groups .  The 
passage  f r o m  the imidazol ine (IIa) to compound (VllIa) is accompanied  by cons iderable  changes in the PMI~ 
s p e c t r u m .  Thus,  while in the case  of compounds (Ia) and (i]a) the distance between the s ignals  of the p r o -  
tons of  the gemina l  methyl  groups is 0.74 ppm, in compound (VII]a) it is only 0.25 ppm.  These r e su l t s  
show a change in the skeleton of compound (VIIIa) as c o m p a r e d  with the skeleton of compound (IIa). The 
t r e a t m e n t  of (VIIIa) with benzoyl  chlor ide in pyridine leads to the monobenzoyl  der iva t ive  (IX), the nR spec -  
t r u m  of which lacks  a band at 3600 cm -1 and re ta ins  the absorpt ion of the ~,~q group at 3370 c m  -1 (in KBr) 
and 3440 em -1 (in CC14). 

On the bas i s  of these fac ts ,  we have suggested that  (VIIIa) has the s t ruc tu re  of 3 - h y d r o x y - 4 , 4 , 6 - t r i -  
me thy l -3 -pheny l -2 ,3 -d ihyd ro -4H-1 ,2 ,5 -oxad iaz ine .  

tl N / O Y  R H N " O ~  C H3 
c~ HScOO-.. I l J, II b.e.fi, l~B.g H O . . . j ~ X  C6115COCI / N 

c~t~ / \  p y r i d i n e  % H / / ~  
CH~ CH.~ CH 3 CH 3 

vI I I  a-C ~ '~  A IX 

-HO\ N CHaCOON . ~ O~- .N-~N 
J 

CH3NCH~ Cn a CH 3 C6H/  ~CH3 

X Xt vII b 

V|l l  a R=CH 3, X=N; b R=CH3, X=N~O; C R=C6H5, X=N 
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T A B L E  1 .  S p e c t r a l  C h a r a c t e r i s t i c s  o f  t h e  I m i d a z o l i n e s  

PMR spec~a  [in deutero- IR spec~a (in KBr), UV spectra 
methanol) v, em -1 (in ethanoD 

Compound signals of the 
methyl  groups phenyl z . . . .  

protons C=N NH OH N-->O nm log s 
2 4 (gem) 

I e - -  1,01 0,92 8,00 a 1620 3365 - -  229 3,88 
II a 2,08 1,31 0,57 7,40 1640 3600 b 
l i b  2.14 1,440,71 7.39 1660 3~0  - -  1220 258 3,79 
II c 2,22 1,460,80 7,49 1650 1220 263 3,95 
l ld  2,38 1,400,64 7,39 1615 3~0  
III 1,89 1,510,77 7,47 1630 3370 

IvVba~ 2,47 1,470,74 7,48 1630 3375 
2,12 1,340,56 7,48 1645 - -  3580u b 

Vb e 2,14 1,32 0,57 7,44 1640 3620 ~ ! 

aCenter  of a mul t ip le t  with an intensi ty  of 10 H. bin CC1 o c~.025%, 
d = 5 e m .  CSignal of the protons  of an OCH 3 g r o u p -  3.446. Cen te r s  
of the t r ip le t  and quar te t  of an OC2H 5 group 1.12 and 3 . 6 4 6 , r e s p e c -  
t ive ly ,  es ignal  of the protons  of the OCH 3 group - 3.39 5 .  

T A B L E  2 .  S p e c t r a l  C h a r a c t e r i s t i c s  o f  t h e  O x a d i a z i n e s  

PMR spectra (in IR spec~a (KBr), UV spec~a 
deuteromethanol)  v, cm "I (in ethanol)  

Compound signals of the lo g 
methyl  groups phenyl ~ . . . .  

protons C = N  NH OH 
- ; ~ m )  a nm 

VllIa 0,94 1,19 1,87 7,36 1640 3370a 13600 
Vi l l a .  HCI 1,071,29 2,24 7,49 1670 3380 3590 

VIIb d 1,011,20 1,99 7,74 1620 3370 252 3,60 
VIII c 1,041,29 - -  7,53 e 1660 3370 260 3,49 

IX e . 0,971,41 1,81 7,74 e 1630 3370 g 231 4,24 
IX �9 HC1 t~ 1,091,52 2,18 7,88 e 1670 3370 I 228 4,18 

aIn CC14 (c 025%, d = 5 cm) this band shif ts  to 3430 cm -1. bin CC14, 
e 0.025%, d = 5 c m .  CNot de te rmined  - t h e  spec t rum was r eco rded  
only in KBr .  din the IR spec t rum,  band of the N-*  O group at 1220 
c m  -1 . e In tens i ty  of the s ignal  10 H. fBands of an e s t e r  grouping in 
the IR s p e c t r u m  at 1280 and 1730 e m  -1. gin CC14 (c 0.025%, d = 2 
cm) this band shifts  to 3440 cm -1 . hBands of an e s t e r  grouping in 
the IR s p e c t r u m  at 1270 and 1750 c m  -1.  

Compound 

TABLE 3. E l e m e n t a r y  Analyses ,  Melting Points ,  and Yields of the 
Imidazol ines  and Oxadiazines 

�9 Found,' Calc. ,  % 

H mp, *C Empkical  formula c H CI N C 

Ie 160--161a C~THIsN202.HCI 164,15~ 111,0 8,7164,016,011,18,8 98 
7,2 - -  

IIaiib 144--146b93__95,b C12Hj6N202CI~HI6N202 65,435,4 7,47,113,t-- 12'9165'5/7'312'365,57,31 ---- 12,7112'77260 
Ilc 114--115b C,2H,6N=Oa 51,2 6,9 - -  11,7 61,116,8 ] - -  11,8172 

7,8 - -  13,7 70,6 7,9 - -  13,7 87 lid 153--154b C~2HI~N=O 70,5 
Il l  163--16~a C14H2oN2Oa M,0 7,2 - -  11,1 63,6 7 , 6 ! -  /10,6160 
lVb 138--140 a' CtaH~N202.HCI 37,6 10,3 57,7/7,0 13,1 10,3195 
Va l l l - - l 1 3 d  C~4H2oN202 57,4 8 , t / - -  11,3~67,7 8,1 - -  II,3 90 
v b  I16--I18a CI3HIsN202 36,8 771 - -  12'0166'717'7 - -  12,0195 

ViIIa 158--160e C~2H~6N202 55,5 713 - -  i 12,8165,517,3 - -  ~12,7198 
VIIIa.  HCI 162--163 CI2HI6N202.HCI 56,5 6,8113,91 11,0156,3~6,7 13,7 t 10,9 95 

VIIIb 109--111 e CI2HaGN2Oa 61,0 7,0 - -  ]11,5161,116,8 - -  1 1 , 8  70 
6,5 - -  [ 10,0172,3 6,4 - -  9,9[80 VIIIe 148--150c, CIeHlsN202 72,3 

IX 192--193 c CIgH20N2Oa 70,8 6 3 - -  8,8 70,3 6,2 - -  8,7130 
CIgH2oN2Oa'HCI 63,2 515 9,4 7,4 63,4 5,7 9,7 7,8150 IX, HCI 128--130 

a F r o m  ace ton i t r i l e ,  bwi thout  c rys ta l l i za t ion ,  e F r o m  ethanol._ 
d F r o m  methanol ,  e F r o m  ethyl ace ta te .  

�9 Yield, 

cl N / % 

C o m p o u n d  (Ha)  r e a d i l y  r e a r r a n g e s  w i t h  t h e  e x p a n s i o n  o f  t h e  r i n g  i n  t h e  s a m e  w a y  a s  h a s  b e e n  o b -  

s e r v e d  f o r  d e r i v a t i v e s  o f  8 H - x a n t h i n e  7 N - o x i d e  [13 ,  1 4 ] ,  a n d  n i c o t i n e  N - o x i d e  [15 ] .  T h e  e x p a n s i o n  o f  t h e  

h e t e  r o c y c l e  a p p a r e n t l y  b e g i n s  w i t h  a n  a t t a c k  o f  p o s i t i o n  2 ofl  t h e  i m i d a z o l i n e  r i n g  b y  t h e  o x y g e n  o f  t h e  N -  OH g r o u p .  

1 0 1 0  
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Heating (VII,ia) in alkal i  leads to the opening of the he te rocyc le  and the format ion  of 2 - ace ty l amin o -  
2 - m e t h y l - l - p h e n y l p r o p a n - l - o n e  oxime (X) [16]. The t r e a t m e n t  of (X) with concent ra ted  hydrochlor ic  acid 
or  hydrogen chloride r e g e n e r a t e s  the imidazol inium chloride (Ia). 

A c h a r a c t e r i s t i c  reac t ion  for  some oxadiazines is the contract ion of the he te rocyc le  under  the actiop 
of acet ic  [17] or  hydrochlor ic  [18] acid.  However ,  the t r e a t m e n t  of (VIIIa) and (IX) with hydrogen chlor ide 
led to hydrochlor ides  of oxadiazines - ( V I I I a  �9 HC1) and (IX ' HC1) - t h e  neutra l iza t ion of which r egene ra t ed  
the initial  compounds .  

It is poss ib le  to br ing  about the cont rac t ion  of the oxadiazine ring into an imidazole  r ing by  t rea t ing  
compound (VIIIa) with acet ic  anhydride in ch lo ro fo rm.  However ,  heating with acet ic  anhydride in the ab-  
sence of a solvent  leads to the opening of the he te rocyc l ic  r ing and to the format ion  of the known 1 - a c e t -  
o x y i m i n e - 2 - a c e t y l a m i n o - 2 - m e t h y l - l - p h e n y l p r o p a n e  (XD [16]. The acylat ion of thr  4H- imidazole  1-oxide 
(VIIb) under  s im i l a r  conditions leads to the s ame  diacetyl  der iva t ive  (XI). 

It has been poss ib le  to extend the r ing-expanding reac t ion  of 1 -hydroxy-2- imidazo l ine  to compounds 
having different  subst i tuents  in posi t ions 2 and 3. By analogy with (VIIIa), for  the compounds obtained by 
heating the products  of the neut ra l iza t ion  of the hydrochlor ides  (Ic) and (Ie) we have p roposed  the s t r u c -  
tu res  of 3 -hyd roxy-4 ,4 ,6 - t r ime thy l -3 -pheny l -2 ,3 -d ihyd ro -4H-1 ,2 ,5 -oxad iaz ine  5-oxide (VIIIb), and 3-  
hydr oxy-4 ,4 -d ime thy l -3 ,6 -d ipheny l -2 ,3 -d ihydro -4H-1 ,2 ,5 -oxad iaz  ine (VIIIc). 

Thus,  in the p r e s e n t  work  it has been shown that  the products  of the covalent  hydrat ion of 4H- imid -  
azoles  can be i so la ted  in the f ree  state and have the s t ruc tu re  of 5 -hydroxy-2 - imidazo l ines .  When a hydro -  
gen a tom is p r e sen t  in posit ion 1 of the imidazoline ring, these compounds read i ly  undergo dehydrat ion,  
and when a h y d r o x y g r o u p  is p r e s e n t  in this posit ion the expansion of the he te rocyc l ic  r ing apparent ly  takes 
p lace .  

E X P E  R I M E  N T A  L 

The IR spec t r a  were  taken on a UR-20 ins t rument  in KBr (concentrat ion 0.25~, thickness  of the 
table ts  I mm) and in CC14 (concentrat ion 1~, sa tu ra ted  solutions).  The UV spec t r a  were  taken on a Unicam 
Sp 700c in s t rumen t  in ethanol,  and the PMR s p e c t r a  on a Varian A-56-60A ins t rument  using 5-~vl~ solutions 
in deute romethanol .  Hexamethyldis i loxane was used as the internal  s tandard,  and the chemica l  shif ts  are 
given in the 5 sca le  in ppm.  The yields,  mel t ing points,  and e l e m e n t a r y  analyses  of the compounds a re  
given in Table  3. The identi ty of the products  was es tab l i shed  by compar ing  IR, UV, and PM~ sp ec t r a  
and by mixed mel t ing points with authentic s a m p l e s .  The synthes is  of compounds (Ia-d) and (VIIc) has been 
desc r ibed  p rev ious ly .  

Hydroxy Der iva t ives  of 2 , 2 , 4 - T r i m e t h y l - 5 - p h e n y l - 2 - i m i d a z o l i n e s  (IIa-d).  a) To a solution of 6 
m m o l e s  of ammonia  in absolute ethanol was added a solution of 4 mmoles  of (Ia) or  (Ic) in absolute ethanol 
at -5~  The suspension was diluted with d ry  e the r ,  the prec ip i ta te  of ammonium chloride was f i l te red  off, 
and the f i l t ra te  was evapora t ed .  Tr i tu ra t ion  of the resul t ing oil with e ther  gave a c rys ta l l ine  prec ip i ta te  
of (IIa) or  (He). 

b) An aqueous solution of 2 m m o l e s  of (Ia, b, or d) was t r ea ted  with a 5-7~ solution of caust ic  soda 
at 0~ to give pH 7.5-8.0.  When the solution was lef t  to stand for  a few minutes ,  a prec ip i ta te  of (IIa, b, 
o r  d) prec ip i ta ted ,  and this was f i l t e red  off and washed with cold wa te r .  When ethanolic solutions of c o m -  
pounds (Ha-d) were  t r ea t ed  with hydrogen chloride at -5~ the hydrochlor ides  (Ia-d) were  obtained, and 
the action of acet ic  acid at 20~ on (IId) gave the acetate  (HI). 

The neutra l iza t ion  of the hydrochlor ides  (IVa) and (IVb) under  the same conditions led to 1 -hydroxy-  
5 -e thoxy-  and 1 - h y d r o x y - 5 - m e t h o x y - 2 , 4 , 4 - t r i m e t h y l - 5 - p h e n y l - 2 - i m i d a z o l i n e s  (Va and b), r e spec t ive ly .  

2 - A c e t y l a m i n o - 2 - m e t h y l - l - p h e n y l p r o p a n - l - o n e  (VI). A solution of 0.2 g (1.14 mmole)  of (rid) in 5 
ml  of wa te r  was boiled for  3 min .  On cooling, a c rys ta l l ine  prec ip i ta te  of (VI) deposi ted.  

2 , 4 , 4 - T r i m e t h y l - 5 - p h e n y l - 4 H - i m i d a z o l e  1-Oxide (VIIb). A solution of 0.11 g (0.55 mmole)  of (Va) in 
absolute ethanol was boiled for  30 min .  The solvent  was dist i l led off and the res idue  was r ec ry s t a l l i z ed  
f r o m  cyclohexane,  giving (VIIb). Compounds (Va) and (Vb) subl ime at 130-140~ (2-3 ram), giving (VIIb). 
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3-HYdroxy-4 ,4 ,6- t r imethyl -3-phenyl -2 ,3-d ihydro-4H-1,2 ,5-oxadiaz ine  (VIIIa). A mixture  of 0.55 g 
(025  mmole) of (Ha) and 6 ml of ethyl acetate was boiled. Af ter  3.5 min, the solution deposited a p r e -  
cipitate of (VIIIa). Compound (VIIIb) was obtained s imi la r ly .  The t rea tment  of (Villa) with concentra ted 
hydrochlor ic  acid or of its ethanolic solution with hydrogen chloride led to the hydrochlor ide (VIIIa�9 HC1). 

3-Hydroxy-4 ,4-d imethyl -3 ,6-d iphenyl -2 ,3-d ihydro-4H-1,2 ,5-oxadiaz ine  (VIIIc). A solution of 0.8 g 
(0~25 mmole) of the hydrochlor ide  (Ie) [obtained f rom 4,4-dimethyl-2 ,5-diphenyl-4H-imidazole  1-oxide 
(VIIc)] in 5 ml of water  at 20~ was neutra l ized with 10~c caustic soda solution to pH 7.0. The precipi ta te  
that deposited was f i l te red  off and r ec rys t a l l i zed  f rom ethanol to give (VIIIc). 

3 -Benzoyloxy-4 ,4 ,6-Tr imethyl -3-phenyl -2 ,3-d ihydro-4H-1 ,2 ,5-oxadiaz ine  (IX). A solution of 0.95 g 
(0.43 mmole} of the oxadiazine (Villa) in 10 ml of pyridine was t rea ted  with 0.73 g (0.52 mmole) of benzoyl 
chlor ide,  and the mixture  was shaken for  15 rain and was left  at 20~ for 30 min.  The react ion mixture  was 
poured into 25 ml of cold water ,  and the resul t ing precipi ta te  of (IX) was f i l te red  off and washed with water  
(5 • 5 ml) .  

A solution of (IX) in ethyl acetate was t rea ted  with hydrogen chlor ide,  giving the hydrochlor ide  
(IX �9 HC1). The neutral izat ion of (Villa �9 HC1) and (IX �9 HC1) with gaseous ammonia led to the regenera t ion  
of the initial compounds.  

2 -Ace ty l amino-2 -me thy l - l -pheny lp ropan- l -one  Oxime (X). A solution of 0.1 g (0.45 mmole) of 
(VIIIa} in 3 ml of a 10% solution of caustic soda was boiled for 15 min.  On cooling, (X) deposited.  

1 ,5 -Dihydroxy-2 ,4 ,4- t r imethy l -5-phenyl -2- imidaz  olinium Chloride (Ia). Hydrogen chloride was 
passed  into a solution of 0.1 g (0.45 mole} of (X) in 4 ml  of ethyl aceta te .  The solvent was dist i l led off, 
leaving a res idue of compound (Ia). When 0.1 g (0.45 mmole) of (X) was dissolved in 3 ml of concentra ted 
hydrochlor ic  acid, the solution was kept at 20~ for 1 h 30 min and was then evapora ted  without heating; 
and when the resul t ing res idue  was t rea ted  with acetoni t r i le ,  compound (Ia) was obtained again. 

Contract ion of the 2 ,3-Dihydro-4H~l ,2 ,5-oxadiazine Ring. A mixture  of 0.2 g (0.91 mmole) of (VIIIa}, 
5 ml of ch lo roform,  and 1 ml of acetic anhydride was boiled for 10 mill. Then it  was washed with a 3~c 
solution of  sodium bicarbonate  to give pH 7.0. The ch loroform solution was dr ied  over magnesium sulfate, 
the solvent  was dist i l led off, and the residue was t rea ted  with 1.5 ml of e the r .  On standing, compound (Vllb) 
prec ip i ta ted .  

1 -Ace toxy imino-2-ace ty lamino-2-methy l - l -phenylpropane  (XI). A solution of 0,05 g (0,23 mmole) 
of (Villa) or (VIlb) in 1 ml  of acetic anhydride was boiled for 5 min. The red-yel low solution was poured 
into wate r  and the water  was dist i l led off, The res idual  oil was dr ied in a vacuum des icca tor  and dissolved 
in e the r .  On standing, the solution deposited a c rys ta l l ine  precipi ta te  of (XI). 

L I T E R A T U R E  C I T E D  

1. L . B .  Volodarskii ,  L. A. Fust,  and V. S. Kobrin, Khim. Getero ts ik l .  Soedin., 1246 (1972}. 
2. I. Ya. Postevski i  and B. V. Golomolzin, Khim. Geterots ik l ,  Soedin., 855 (1970}. 
3. A. Albert ,  Angew. Chem.,  7_99, 913 (1967}. 
4. A. Albert ,  in: Phys ica l  Methods in the Chemis t ry  of Heterocyel ic  Compounds (A. R. Katr i tzky,  

editor}, Academic P r e s s  (1963}. 
5. W . W .  Paudle r  and Teh-Kuei  Chen, J .  Heterocycl .  Chem., 7, 767 (1970}. 
6. B . I .  Ionin and B. A. Er shov ,  NMR Spect roscopy in Organic Chemis t ry  [in Russian],  Khimiya (1967), 

p. 253. 
7. M. Tichy, Advanced Organic Chemis t ry ,  Vol. 5 [Russian translation] (1968}, pp. 125, 135. 
8. J .  Hamer  and A. Macaluso, Chem.  Rev.,  6_44, 473 (1964}. 
9. N . J .  Leonard  and B. Zwannenburg, J .  Amer .  Chem.  Soc., 89, 4456 (1967}. 

10. H. Gnichtel, Ber . ,  103 , 3442 (1970}o 
11. H. Gnichtel and S. Thile,  Ber . ,  104, 1507 (1971}~ 
12. H. Gnichtel, J .  Exner ,  H. Bierb~sse ,  and M. Alterdinger ,  Ber . ,  104, 1512 (1971}. 
13. H. Goldner, G. Dietz, and E .  Kars tens ,  German Democra t ic  Republic Patent  No. 51,315 (1966); Ref. 

Zh. Khim., 9N261 (1968}. 
14. H. Goldner,  Ann., 692,134 (1966}. 
15. W. C a r r u the r s  and R. A. W. Johnstone,  J .  Chem. Soc.,  1653 (1965}. 
16. L . B .  Volodarskii ,  V. S. Kobrin, and Yu. G. Putsykin,  Khim. Geterots ik l .  Soedin.,  1241 (1972). 
17. M. Busch, F.  Str~tz,  P.  Unger, R.  Reichold,  and B. Eckard ,  J .  P rak t .  Chem.,  150, 1 (1937}. 
18. L . B .  Volodarski i  and L. S. Berman,  Khim. Geterots ik l .  Soedin., 1264 (1970}. 

1012 


