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Abstract - Quiniearin diboroacetate undergoes 13 + 21 cycloaddition reactions 

with benroni tr i le  oxide to give an anthral2.3-dlisoxaur1. (2) and with 
". 

aiphenyldiaecmathane to £om an anthral2.3-&yrazole (4) which demmposee ". 
a t  250° to a 1%-bdenoanthracene (8) ; the diphenyldisz-thane dihydro- 

". 

adduot (28 R=B(OAc)2) undergoes thermal demmposition a t  room temperature to 

give 2- (dipheny1methyl)qdnieain (s). 

we have recently s h m  t h a t  quinizarin diboroacetate ex i s t s  ks a hybrid s t ructure i n  

which the em-L4-dime (1) p r e d d n a t e s  and t h a t  as a consequence Diels-Alder I4 + 2 1  cyclo- 
". 

adc3Itione w i t h  reactive dIenes have been observed.' We n w  wish to report t h a t  quinizarin diboro- 

acetate also reacts as a dipelarophile with 1.3-dipolar c~mpounds to give 4-ring heterocycles. 

2 
Baneonitrile oxida was l iberated from a-chlorobenzal&xima by s t i r r i n g  w i t h  aqveou.9 sodium 

carbonate and then extracted i n t o  ether.3 The dried ethereal  solution of the n i t r i l e  oxide 

4 
reacted w i t h  quinizarin dihoroacetate to give, on aqueous workup, the anthra12.3-~lisoxazole lx), 

m.p. 2%-2310, i n  20% yie ld  a f t e r  preparative th in  layer  chromatography on Merck KIeselgel R 

(nrpe 60) (0.3 m) eluted with toluene/chloroform (l:l), the i n l t i a l l y  formed leuco-adduct having 

s p e n t ~ e o u s l y  aromatised. The 'B n.m.r. spectrum showed the expected RR'BB' pat tern f a r  the 6.9- 

and 7,s-protons a t  68.44 and 7.87; the phenyl group appeared as two multiplete a t  68.13 and 

7.58 p.p.m.. The mass spectrum s h a a d  a mlecu la r  ion a t  P& 357 and a fragmentation ion a t  

g~ 329 ( loss  of CO). This and the lack of an AB pa i r  of doublets expected for  the 3a.lla- 

protons demnstratsd t h a t  the pmdvct could not be the dihydm-adduct. Bpantaneous aromatisatIon 

has a l so  been observed i n  the naphthoquinone-benmnitrile oxide adduct. 
5 



I n  an attempt to improve the  y ie ld  of the  isaxazole (21, an a l t e rna t ive  synthesis was undertaken. 
?r 

6 Benmnitr i le  oxide reacted with 9-chloro-lo-hydroxyl.4-mthzaquinone (Green'a compound1 to give 

a 24% y ie ld  of an adduct (31, presumably as a mixture of isomers although t h i s  could not be 
% 

demonstrated by n.m.r. The mass spectrum of the  adduct I?) had molecular ions a t  375/377 

( r a t i o  3:l typical  of a monochlorinated product) and a M+-co ion a t  g'= 347/349. The la, and 

.wide melting range of the  adduct (212-220°) suggested t h a t  a mixture of isomers was present. 

Conversion of the  adduct (8 t o  i t s  dihydroxy-analogue (2) was achieved i n  high y ie ld  by heating 
'LI 

i n  aulphuric acid (75% w/v) fo r  eeveral hows.  

Quinizarin diboroacetate mlso gave s 13 + 21 cycloaddition with diphenyldiazomethane t o  form on 

aqueous workup an anthra12.3-=Ipyrazole (41, m.p. 230° (dec.) , i n  49% y ie ld ,  a f t e r  dry ml- 
I 

chromatography. Once again the  dihydro-adduot ( $ 1  R31) could not be i so la ted  but underwent 

aromatisation to the pyraeole (4) during work up of the  reaction mixture. Aowevee, a study of 
?r 

the  thermal decomposition of  the  adducts under d i f fe ren t  conditions provided some evidence of the  

intermediacy of the  dihydrc-adduct i n  the  reaction. Thus the  i so la ted  anthrapyrazole (4) 
% 

decomposed on heating a t  250' under vacuum for  1 minute t o  give the  indenoanthracene-6,ll-dione 

($, m.p. 2 5 2 - ~ 5 5 ~ .  i n  40% y ie ld  i n  a reaction reminiecent of the  t h e m 1  decomposition of 3.3- 

diphenyl-g-benzir1hdslole-4.9-diol.~ The s t ruc tu re  of the  indenoanthracene was confirmed by 

'H n.m.r. which showed s ing le t s  each l a  a t  65.28 (13-a), and 613.11 and 13.69 p.p.m. (5- and 

12-08). 

I n  con t ras t  i f  the  boroacetate derivative of the  dihydmadduct (9; R=BIOAE)~I a f t e r  i n i t i a l  
?r 

formation (but not isolation1 fmm qu in i ra r in  diboroacetate and diphenyldiazomethane was a l l w e d  

to stand i n  degaased tetahydrofuran s o l ~ t i o n  a t  rmm temperature under nitrogen fo r  4 hows,  the 

product i80kteL: a f t e r  squeou. work up was 2-(diphenylwthyllquinizarin ( l l ) ,  m.p. 225-227', i n  

20% yield.' The formation of both decomposition products can be ra t ional ised by postula t ing 

i n i t i a l  loss  of nitrogen with formation of  b i rad ica l  intermediates (5) and (10). I n  the  case of 
Z "A 
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the  aromatised adduct (4) the  reaction is via  a h i rad ica l ,  the  *-resonance form (2) of which 
'L, 

I s  s t fbi l leed by extended conjugation with the  aromatic anthraquinone system. The 4 e -  

indenoanthraclne (7) i s  formed and subsequently rearranges by a hydrogen s h i f t  to the  fu l ly  
?r 

aromatlc 13pindenoantheacene (8) (Scheme 1). On the other  hand the b i rad ica l  (10) from the 
'L, 11\1 

dihydropyrazols (9) i e  able to undergo a d i r e c t  hydrogen radical  1.2-ehift to the  substituted ," 
qlL&arin (11) a f t e r  hydrolysis of the  bornester intermediate (Scheme 2).  

11\1 
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