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Oxidation of 5-hydroxy-5,  6-dihydro-4H-1,  2, 5-oxadiazines leads to the format ion of 6H- 
1, 2, 5-oxadiazine-5-oxides .  Acid t r ea tmen t  of 5, 6-dihydro-4H-1,  2, 5-oxadiazines and 
6H-l,  2, 5-oxadiazine-5-oxides  resu l t s  in he teroeycl ic - r ing  contract ion with the format ion 
of imidazole 3-oxides and 1-hydroxyimidazole  3-oxides.  The s t ruc tu res  of the products  
are established by thei r  spect ra l  p rope r t i e s  and conf i rmed by independent synthesis .  

Information in the l i t e ra tu re  on compounds containing the 1, 2, 5-oxadiazine r ing s t ruc ture  is ex-  
t r e m e l y  l imited.  Those to which the 4H-l ,  2, 5-oxadiazine s t ruc ture  had been at tr ibuted proved to be imida-  
zole der iva t ives  [1]. 

It has recen t ly  been shown by PMR spect roscopy that 5-hydroxy-5,  6-dihydro-4H-1,  2, 5-oxadiazines,  
obtained by condensation of syn-~r-hydroxylaminoximes with aliphatic aldehydes, are  p resen t  in solution as 
a mixture  of two tautomer ic  forms ,  cycl ic  (5-hydroxy-5,  6-dihydro-4H-1,  2, 5-oxadiazine) and open-chain 
[N-(2-hydroxyimino)-subst i tutedni t rone]  [2]. Acylat ionleads  to the format ion of 1, 2, 5-oxadiazines which 
cannot undergo this tau tomer ism.  In continuation of work on the p rope r t i e s  of he te rocyc les  der ived f rom 

-hydroxylaminooximes [3], we have examined the convers ions  of 5-hydroxy-5,  6-dihydro-4H-1,  2, 5- 
oxadiazines.  

It is known that 5, 6-dihydro-4H-1,  2, 5-oxadiazines,  on heating in acet ic  acid, give 3-imidazoline 3- 
oxides, which on subsequent dehydration yield imidazoles  [4, 5]. On heating 5-hydroxy-4,  6-d imethyl -3-  
phenyl-5,  6 -d ihydro-4H-1 ,2 ,5 -oxad iaz ine  (I) in acet ic  acid, 2 ,4-d imethyl -5-phenyl imidazole  3-oxide (II) 
was obtained. This,  as  has previous ly  been shown, is the dehydration product  of 1 -hydroxy-2 ,5 -d i -  
methyl -4-phenyl -3- imidazol ine  3-oxide (III) on t rea tment  with HC1. The convers ion of I into II appears  to 
involve initial  formation of the 3-imidazoline 3-oxide III, which is conver ted  under the reac t ion  conditions 
into II. The data obtained not only support  s t ruc tu re  I, but they also indicate that loss  of water  is a seeon-  
dary  p rocess  [3]. 
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I R=CH3; IV R=H 

Oxidation of I and IV resu l t s  in the format ion of compounds with the "fixed" 1, 2, 5-oxadiazole r ing 
s t ruc ture .  When a mixture  of 5 -hydroxy-4-methyl -3-phenyl -5 ,  6-dihydro-4H-1,  2, 5-oxadiazine with lead 
dioxide in benzene was allowed to stand, a compound with the composit ion CnHnN202 (V) was formed.  The 
IR spec t rum of V showed a s trong band at 1218 cm-1, which could be at tr ibuted to N --  O s t re tching [6], 
but hydroxyl  absorption at 3600 cm-1 was absent.  The UV spect rum showed absorption at kma x 294 nm 
(log e 3.70), which is cha rac te r i s t i c  of compounds with the conjugated nitrone grouping [7]. The resu l t s  
indicate that V is  4 -methyl -3-phenyl -6H-1 ,  2, 5-oxadiazine 5-oxide. This is in agreement  with the PMR 
spectrum, which contains three  signals at 7.95, 4.89, and 2.57 % corresponding to the methyl  and methylene 
groups and to the five hydrogen atoms of the benzene ring.  
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Under the same oxidation conditions, I gave VI, which according to its IR and UV spectra closely 
l 

resembled V. The PMR spectrum of VI showed a doublet and a quartet due to the CH3-~H group at 8.32 
and 4.96T (J = 6 Hz), a methyl signal at 7.98T and a singlet due to the five hydrogen atoms of the benzene 

! 

ring, at 2.58% The splitting of the methyl and methylene signals in V (J = 1.2 Hz) and of the methyl in the 
5 position and the methine group in VI( J = 1.5 Hz) is apparently due to long-range coupling. 

Similarly, the appropriate 5-hydroxy-5, 6-dihydro-4H-l, 2, 5-oxadiazines [5] afforded i', 2', 3', 4'- 
tetrahydronaphth[l', 2':3, 4]-6H-I, 2, 5-oxadiazine 5-oxides (VII and VIII). 

N "O~cH-R HO--N----C--R N'O'cH--R 
,t C i,,W,O I~f: 11 ,.,../~..;N. O V R=H; VI R= CHa; 

~C61%/C'T/ C6Hs/C--'NNoI I Vl[ R= H; Vlll R= CH~; 
CH 3 CH 3 ~ . ~  IX R=H;  X R=CH 3 

V. Vl IX X VII,VI[I 

The oxidation products  (V, VI, VII, and VIII) were colorless ,  monomeric ,  crystal l ine substances,  
which are  related to the heterocyel ic  nitrones [8]. Treatment  of V and VI with 10% hydrochlor ic  acid o r  with 
glacial  acetic acid containing t r ace s  of HC1 gave the hydrochlorides of IX and X, which were i somer ie  with 
the s tar t ing mate r ia l s .  The PMR spect rum of X (free base, in CDaOD) , showed singlets at 7.81, 7.63, and 
2.55 Z eorrespondingto  the two methyl groups and the 5 hydrogen atoms of the benzene ring, and the UV spec-  
t rum did not show absorption at 298 nm. These resu l t s  suggest that X is 1-hydroxy-2,  4(5)-dimethyl-5(4)-  
phenylimidazole 3-oxide, andthis  conclusion was confirmed by an independent synthesis [9]. By analogy, 
IX was assigned the s tructure 1-hydroxy-4(5)-methyl-5(4)-phenyl tmidazole  3-oxide. 

Thus, 6H-l ,  2, 5-oxadiazine 5-oxides, on t rea tment  with acid, also undergo he te rocyc l ic - r ing  
contraction.  

EXPERIMENTAL 

The IR spectra were recorded on a UR-10 speetrophotometer in KBr (concentration 0.25%, disk 
thickness I ram), and in solution in CCI 4 (concentration 1%, layer thickness 0.1 mm). The UV spectra were 
recorded on a Unicam SP 700c speetrophotometer in alcohol. The PMR spectra were recorded on a Varian 
A-56-60A instrument as 4-5% solutions in CCI 4 and in deuteromethanol (CD3OD). The standard used was 
hexamethyldi s iloxane (9.9 6 T). 

Action of Glacial Acetic Acid on 5-Hydroxy-4, 6-dimethyl-5-phenyl-5, 6-dihydro-4H-l, 2, 5-oxadiazine 
(I)___. To 0.15 g (0.72 mmole) of I was added 3 ml  of glacial acetic acid, and the mixture was heated for  1 h 
30 rain at 90 ~ The solution was evaporated, and the residue was dissolved in absolute alcohol and diluted 
with dry ether.  The precipi tate  of II was f i l tered off, mp 158-160 ~ It was identical with the imidazole 3- 
oxide, obtained as in [3]. PMR spect rum of II: 7.66 (CH3); 7.51 (CH3); 2.50 (C6Hs)T. 

Oxidation of 5-Hydroxy-5,  6-dihydro-4H-1,  2, 5-oxadiazines.  To 0.48 g (2.5 mmole) of I was added 
4.2 g (17.5 mmole) of lead dioxide, and the mixture  was kept for a day in 50 ml of benzene. The solution 
was evaporated, and the res idue of VI (0.40 g) was rec rys ta l l i zed  f rom alcohol. Under the same conditions, 
V was obtained in 65% yield. In the preparat ion of VII and VIII, the addition of a few drops of acetic acid to 
the benzene improved the yield to about 70%. 

TABLE I. 6H-l,  2, 5-Oxadiaz ine-5-Oxides  

Com I *C 
pound[ Mp, 

V 133--134 

VI I85--i36 

VII 94--96* 

VIII 107--108 

Molecular 
formula 

CloHloN~O~ 

CIIH12N202 

CnHIoN~02 

CI2H~2N202 

Found, % .~ Calc., % 1 

33,2 5,3 
53,2 5,3 
64,6 5,9 
64,9 5,8 
65,1 5,0 
65,3 4,8 
67,0 5,5 
66,6 5,2 

14.7f 63.1r 5,3[ 14,7r 204 (4,09), 23~ (3,99), 294 (3,91) 
14,91 
13,6164,615,9113,71 202 (4,16), 237 (4,(}I), 298 (3,9'2) 
13,6] 

14,2114'I165'4 4,9 13,91 204 (4,27), 238 (4,07), 304 (3,95) 

13,0167,0] 5,6113,0[ 2~I (4,20), 239 (4,03), 306 (3,91) 
12,8] 

* With decomposition. 
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The mp's and analytical data for the compounds obtained are given in the table. The molecular 
weights of V and VI were determined by isothermal distillation in acetone: V, found, 184, 186; calculated, 
190: VI, found, 203, 205; calculated, 204. 

Action of Hydrochloric Acid on 4, 6-Dimethyl-3-phenyl-6H-1, 2, 5-oxadiazine-5-oxide (VD. To 0.3 g 
(1.47 mmole) of VI was added 3 ml of 10% HC1, and the mixture was kept for a day. The precipitated hydro- 
chloride of X (needles) was filtered off (0.25 g), mp 222-224 ~ (from absolute alcohol). Found: C 54.8; 55.0; 
H 5.0; 5.2; N 11.8; 11.9; C1 14.6; 14.6%. C i l H I 2 N 2 0 2  �9 HC1 Calculated: C55.0, H 5.4;Nll .7;  C114.8%* X (free 
base} was isolated by neutralizing the aqueous solution, mp 200-201 ~ 

By saturating with hydrogen chloride a solution of isonitrosopropiophenone and acetaldoxime in 
methanol, as in [9], there was obtained 1-hydroxy-2, 4(5)-dimethyl-5(4)-phenylimidazole 3-oxide hydro- 
chloride, which was identical by mp and IR spectrum with X hydrochloride. 

Reaction of 4-methyl-3-phenyl-6H-1, 2, 5-oxadiazine 5-oxide (V) with 10% HC1 afforded 1-hydroxy- 
4{5)-methyl-5(4)-phenylimidazole 3-oxide hydrochloride, mp 152-153 ~ (alcohol-ether). Found: C 53.2; 
53.2; H4.5; 4.7; N 12.4; 12.6; C1 16.1; 16.0%. C10H10N20"HC1. Calculated: C 52.7; H 4.8; N 12.3; C1 15.6%. 
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