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On being heated in toluene or t reated with alcoholic alkal ies ,  3-phenyl-  and 3 -methy l -2 - (1 -  
p iper id inoanthraquinon-2-yl )oxazi r id ines  undergo both i somer iza t ion  into 1-piper id i~o-2-  
acylaminoanthraquinones  and also conversion into 8 , 1 3 - d i o x o - 1 , 2 , 3 , 4 ,  8 ,13-hexahydropyridyl  [1 ,2-a] -  
anthra[2,  1-d]imidazole.  

Oxazir idines  decompose comparat ively  readi ly  on heating and under  the action of acids,  a lkal is ,  and other 
reagents .  The thermolys i s  of oxazir idines  forms either ni t rones  or amides or products of fur ther  decomposit ion,  
depending on the conditions and the s t ruc ture  of the init ial  oxazir id ines  [1,2]. Schmitz and Schramm [3] observed a 
r ing-opening  react ion when N-acyl der ivat ives  of the oxazir id ines  were heated in benzene or toluene.  

We have studied the thermal  decomposit ion,  and also the decomposit ion under  the action of alcoholic a lkal is ,  of 
3-phenyl-  and 3 -methy l -2 - (1 -p ipe r id ine -an th raqu inon-2-y l )oxaz i r id ines  (I,II), which we synthesized ea r l i e r  [4]. It has 
been establ ished that on being heated in toluene these compounds are  converted into the corresponding 2 -acy lamino-1 -  
piper idylanthraquinones  (III, IV). In addition to these,  in both cases we isolated from the react ion mixture  a yellow 
crys ta l l ine  compound with mp 250-252 ~ C, Cl~HI4NzO 2 (V). 
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Oxazir idine I decomposes a lmost  completely on prolonged (100 hours) boil ing in toluene with the formation of 
20% of III and 75% of compound V. On decomposit ion under  the same conditions,  oxazir idine II gave 10% of IV, 27% of 
V, and 58% of the ini t ia l  compound. Apparently the e lec t ron-donat ing  methyl group inc reases  the s tabi l i ty  of the 
oxazir idine r ing.  The lower s tabi l i ty  of ace ty l -subs t i tu ted  oxazir idines  as compared with a lkyloxazir idines  has been 
reported previous ly  [5]. 

When ethanolic solutions of oxazir idines  I and II were t reated with a 10% solution of NaOH or KOH, 50-60% of 
compound V and 35-45% of 2 -amino- l -p ipe r idy lan th raqu inone  (VI) were obtained. The la t ter  is formed by the 
hydrolysis  of acylaminoanthraquinones  III and IV. 

On the basis of analytical and spectral results, we have come to the conclusion that V is 8,13-dioxo-l, 2, 3,4, 8, 
13-hexahydropyridyl[l, 2-a]anthra[2, l-d]-imidazole. The PMR spectrum of V has three signals of protons of methylene 
groups: 4.48 ppm (triplet), 3.10 ppm (triplet), and 2.00 ppm (multiplet) with a ratio of the intensities of i : 1 : 2. The 
observed spectrum is in complete harmony with the results obtained for signals of the protons of methylene groups of 
compounds containing an imidazole ring condensed in the i, 2-a position with a piperidine ring [6]. The structure of the 
imidazole V was confirmed by its synthesis from VI by the method of oxidative cyclization described by Nair and 
Adams [7]. 
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According to the literature [8], not only ortho-substituted aromatic amines, but also their N-acetyl derivatives 
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a re  capable of cycl izing under the action of oxidizing agents with the formation of imidazole der iva t ives .  We have 
studied the possibi l i ty  of the formation of imidazole der ivat ives  by boiling compounds III, IV, and VI in toluene;  in 
this case a tmospher ic  oxygen could be an oxidizing agent. After 100 hr of such t rea tment ,  no t races  whatever of 
changes in the s ta r t ing  ma te r i a l s  were detected by paper chromatography.  Thus,  only on thermolys i s  or alkaline 
hydrolysis  a re  N-(1-p iper idylan thraquinon-2-y l )oxaz i r id ines  converted into imidazole der ivat ives .  The t ransformat ion  
process  possibly begins  with the opening of the exazi r id ine  r ing  at the N--O and N--C bonds. In both the thermal  and 
the hydrolytic decomposit ion of compound I we isolated benzaldehyde from the react ion mixture  in the form of the 2 ,4 -  
d ini t r  ophenylhydrazon e. 

EXPERIMENTAL 

3-Pheny l -  and 3-methyl  2 - (1 -p ipe r id inoan thraqu inon-2-y l )oxaz i r id ines  ( I , I I ) ,  2 -benzoylamino-  and 2- 
aee ty lamino- l -p ipe r id inoan th raqu inones  (III, IV), and 2 -amino- l -p ipe r id inoan th raqu inone  (VI) have been descr ibed 
previously [4]. 

The compounds obtained by thermal  and hydrolytic decomposit ion of oxazir id ines  I and II were identified by 
compar ison  with authentic samples  (mixed mel t ing points,  IR spectroscopy).  The IR spect ra  were recorded on a UR- 
10 ins t rumen t  in KBr tablets .  The e lect ronic  absorption spect ra  were taken on a SFD-5 ins t rument ,  and the PMR 
spectra  on a Varian A 56/60 in s t rumen t  (in deuter iochloroform).  

8 , 13 -Dioxo -1 ,2 ,3 ,4 ,  8 ,13-hexahydropyr ido[1 ,2-a]anthra[2 ,  l : d ] imidazo le  (V). With cooling in an ice bath and 
s t i r r i ng ,  0.5 ml (17.5 raM) of 50% hydrogen peroxide was added to a solution of 200 mg (0.6 raM) of VI in 5 ml (61.7 
raM) of t r i f luoroacet ic  acid, the mix ture  was heated in a water  bath for 15 rain, cooled, diluted with water ,  and 
extracted with chloroform. The extract  was washed with water and with 5% sodium bicarbonate  solution. 
Chromatography on a lumina  in chloroform yielded 0.13 g (60%) of V. Yellow needles ,  mp 250-252 ~ C (chlorobenzene). 
UV spect rum (in ethanol), Xmax, nm (log e): 244 (4.48), 274 (4.53), 370 (4.93). Found, %: C 75.4, 75.2; H 4.8, 4.8; 
N 9.6, 9.5; Molt wt (mass spectroscopy) 302. Calculated for  CigI-Ii4N202, %: C 75.5; I-I 4.6; N 9.3, Molt wt 302. 

Thermal  decomposit ion of the oxazi r id ines .  A) A solution of 500 mg (1.2 ram) of I in 50 ml  of toluene was boiled 
for 100 hr. The color of the solution changed f rom v io le t - red  to yellow. The mixture  was cooled, t reated with 200 mg 
(1.0 mM) of 2 ,4-d in i t rophenyl  hydrazine  dissolved in 50 ml of ethanol and 2 ml  of conco HC1, left overnight ,  washed 
with water ,  and separated by chromatography on a lumina (chloroform). This gave 100 mg (20%) of III, 280 mg (75%) of 
V, and 260 mg of benzaldehyde 2 ,4-d in i t rophenylhydrazone .  

B) S imi lar ly ,  500 mg of II gave 50 mg (10%) of IV, 110 mg (27%) of V, and 290 mg (58%) of the ini t ial  compound. 

Alkaline hydrolysis  of the oxazi r id ines .  A) A solution of 200 mg (0.5 mM) of I in 50 ml of ethanol was t reated 
with 0.4 ml  (1.1 mM) of 10% NaOH, the mix ture  was boiled for 1 hr ,  and to the resu l t ing  solution, while it was sti l l  
hot, was added 90 mg (0.45 mM) of 2 ,4-d in i t rophenylhydraz ine  in 20 ml of ethanol and 2 ml of cone HC1. Then it was 
diluted with water  and extracted with benzene.  Chromatography on a lumina  yielded 80 mg (56%) of V, 60 mg (40%) of VI, 
and 70 mg of benzaldehyde 2 ,4-d in i t rophenylhydrazone .  

B) S imi lar ly ,  200 mg of II yielded 85 mg (49%) of V and 76 mg (43%) of VI. 

C) With s t i r r i ng ,  0.5 ml  (1.0 mM) of 10% KOH was added to a solution of 200 mg (0.5 raM) of I in 50 ml of 
methanol ,  and the m i x t u r e  was boiled for 30 rain, cooled, diluted with water ,  and extracted with benzene,  and the 
extract  was ehromatographed on a lumina.  This  gave 105 mg (61%) of V and 62 mg (35%) of VI. 
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