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Abstract - Quinizarin diboroacetate undergoes {3 + 2] cycloaddition reactions
with benzonitrile oxide to give an anthralz,B-g]!.soxazole (i) and with
diphenyldiazomethane to form an anthra[2,3-¢lpyrazole (i) which decomposes

at 250° to a 13E-indenoanthracene (E): the diphenyldiazomethane dihydro-
adduct (2‘; R=E (QAc¢) 2} undergoes thermal decompesition at room temperature to

give 2-(diphenylmethyl)quinizarin (‘%) .

We have recently shown that quinizarin diboroacetate exists as a hybrid structure in

which the ene-l,4-dione (%) predominates and that as 2 conSequence Diels-Alder [4 + 2] cyclo~
additions with reactive dlenes have been observed.l We now wish to report that quinizarin diboro-
acetate alsc reacts as a dipolarophile with 1,3-dipolar compounds to give 4-ring heterocycles.
Benzonitrile oxide2 was liberated from t-chlorobenzaldoxime by atirring with aguecus aodium
carbonate and then extracted into ether.3 The dried ethereal solution of the nitrile oxlde
reacted with guinizarin diboroacetate to give, on agueous workup, the anthra{2,3-dlisoxazole (%) ,4
m.p. 230~231°, in 20% yield after preparative thin layer chromatograghy on Merck Kieselgel H

(Type 60) (0.3 mm) eluted with toluene/chloroform {1:1), the inftially formed leuco-adduct having
spontanegusly aromatised. The % nom.r. spectrum showed the expected AA'BB' pattern for the 6,59~
and 7,8-protons at $8.44 and 7.87; the phenyl group appeared as two multiplets at 68,13 and

7.58 p.p.m.. The mass spectrum showed a molecular ion at mfe 357 and a fragmentation icn at

m/e 329 (loms of C0). Thia and the lack of an AB pair of doublets expected for the 3a,11la-
protons demonstrated that the product could not be the dihydro-adduct, Spontaneous arcmatisation

hag alkc been observed in the naphthogquinone-benzonitrile oxide adduct.s
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In an attempt to improve the yleld of the isoxazcle ('%) ; &n alternative synthesis was undertaken.
Benzonitrile oxide reacted with 9-chloro-10-hydroxy-1,4~anthraquinone (Green's Ct::mpt:u.m:i]E to glve
a 24% yleld of an adduct (3) ; presumably as a mixture of isomers although this ceuld not be
demonstrated by n.m.r. ' The mass spectrum of the adéuct (%) had molecular ions at m/e 375/377
{ratio 3:1 typical of a monochlorinated product) and a ¥'-Co ion at m/e 347/349. The low and
.wide melting range of the adduct (212-220°) suggested that a mixture of isomers was present.

Conversion of the adduct (%) to its dihydroxy-analogue (%) wag achieved in high yield by heating

in sulphuric acid (75% w/v) for several hours.

Quinizarin diboroacetate also gave a [3 + 2] cycloaddition with diphenyldiazomethane to form on
agueous workup an anthral2,3-clpyrazole (i) , m.p. 230°% (dec.}, in 49% yield, after dry column
chromatography. Once again the dihydro-adduct (5{,’ R=H)} could not be i_Bolated but underwent
aromatisation to the pyrazole (5‘11) during work up of the reaction mixture. However, a study of
the thermal deccmposition of the adducts under different conditions provided some evidence of the
intermediacy of the dihydro-adduct (’9\) in the reaction. Thus the isolated anthrapyrazole (f!\‘)

' decomposed on heating at 250° under vacuum for 1 minute to give the indencanthracene—6,11-dione
(i) . M.p. 252-255%, in 40% yield in a reaction reminiscent of the thermal decomposition of 3,3-
di;:d’leny.‘L—3§--be:-:z[E]:I.m‘.‘iaz«ole-—t&,9-(1:Lt.':1.-'r The structure of the indenoanthracene was confirmed by
' n.m.r. which showed singlets each 1H at 65,28 {13-H), and 613,11 and 15.69 p.p.m. (5- and
12-o8) .

In contrast 1f the borxoacetate derivative of the dihydroadduct (3; R=B (OAc) 5) after initial
formation (but not igolation) frow quinizarin diborcacetate and diphemyldiazomethane was allowed
to stand in degassed tetahydrofuran solution at room temperature under nitrogen for 4 hours, the
product isolated after aqueous work up wae 2-(diphenylmethyl)quinizarin %\1,) s W.p. 225-227°, in
20% yield.a The formation of both decomposition products can be rationalised by postulating

initial leoss of nitrogen with formation of biradical intermediates (5) and (10). In the case of
A A
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Scheme 2
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the arcmatised adduct ('e) the reaction is via a biradical, the ortho-resonance form (g) of which
is stabilised by extended conjugation with the aromatic anthraguincne system. The 4aB-
indencanthracene (,3) is formed and subsequently rearranges by a hydrogen shift to the fully
arcmatic 13B-indencanthracene (qE}) (Scheme 1}, On the other hand the biradical ('\3;8) from the
dihydropyrazole (2‘) is able to undergo a direct hydrogen radical 1,2-shift to the substituted

qulnizarin (']\.IJ\.‘) after hydrolysis of the boroester intermediate (Scheme 2).
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