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Absbnct--Bromination and chlorination of phloroacetophenones in acetic anhydride resulted in deacyla- 
tion with the formation of halophloroglucinol derivatives. This halodeacylation reaction also occurred in 
chloroform solution in the presence of silver acetate. 

THE variety of reactions,’ involving the mutual displacement of electrophiles (other 
than protons) from an aromatic nucleus, is steadily increasing Recent additions’ to 
the class are dehalogenoacylation and bromodeacylation. In the latter case it has been 
observed that bromination of 2’-hydroxy4’6’dimethoxyacetophenone (Ia) in acetic 
anhydride results in deacylation with the formation of 2,6dibromo-3,5dimethoxy- 
phenyl acetate (IIa). A further study of this bromodeacylation and the related chloro- 
deacylation has now been undertaken. 

Grovenstein and Henderson,3 in their study of the bromodecarboxylation of 
hydroxybenzoic acids, concluded that a dienone, such as III, was an intermediate in 
the reaction. It seemed likely that the formation of a similar intermediate (IV) was a 
requirement for bromodeacylation. Bromination of 2’,4’,6’-trimethoxyacetophenone 
(Ib) in acetic anhydride gave, however, an excellent yield of the bromodeacylated 
product, 1,3dibromo-2,4,6-trimethoxybenzene (IIb). In this case a dienone intermedi- 
ate such as IV is impossible and its formation is, therefore, not a requirement for 
bromodeacylation. Bromination of 2’-hydroxy4’6’dimethoxyacetophenone (Ia) in 
acetic anhydride with half the quantity of bromine required for deacylation gave a 
mixture of 3’-bromo-2’-hydroxy-4’,6’-dimethoxyacetophenone (Ic) and its acetate (Id). 
Thus nuclear bromination precedes bromodeacylation and, more importantly, the 
hydrogen bromide so formed does not effect deacylation. 

Addition of an excess (because of its relatively fast reaction with the solvent) of 
chlorine to an acetic anhydride solution of 2’4’6’~trimethoxyacetophenone (Ib) re- 
sulted in chlorodeacylation of the acetophenone with the formation of 1,3dichloro- 
2,4,6-trimethoxybenne (Va) and 1,3,5-trichloro-2,4,6-trimethoxybenzene (Vb). 

The di-substituted acetophenones, 2’-hydroxy4’-methoxyacetophenone (Via) and 
2’-hydroxy-6’-methoxyacetophenone (VIIa), did not undergo deacylation. The former, 
with bromine in acetic anhydride, gave 5’-bromo-2’-hydroxy4’-methoxyacetophenone 
(VIb), while the latter, under the same conditions, gave 3’-bromo-2’-hydroxyd’- 
methoxyacetophenone (VIIb). 2’,4’,6’-Trimethylacetophenone (VIIIa), which is 
readily deacy1ated4 by such acids as sulphuric and phosphoric, was converted* into 

l It was sometimes necessary, as in thk case, to use a third molar equivalent of halogen in the various 

. halogenation reactions to circumvent the formation of complex mixtures of mono-, di-, and tri-halides 
which otherwise occurred. 
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2,2,3’-tribromo-2’,4’,6’-trimethylacetophenone (VIIIb) under bromodeacylation con- 
ditions. The failure of these acetophenones to undergo bromodeacylation is probably 
due to the lack of sufficient nuclear activation for electrophilic substitution of their 
acyl groups to compete successfully with acetic anhydride for bromine. 

Bromination of phloracetophenones (Table l), in solvents other than acetic an- 
hydride, gave sidechain and/or nuclear brominated phloroacetophenones. The non- 
occurrence of deacylation in these solvents suggested the existence of a more electro- 
philic halogen species in acetic anhydride solutions of bromine and chlorine and that 
halodeacylation might be readily effected by acetyl hypohalite.s In accord with this, 
the addition of a solution of bromine or chlorine in chloroform to a similar solution 
of 2’,4’,6’-trimethoxyacetophenone (Ib) containing suspended silver acetate resulted 
in immediate uptake of halogen and good yields of the halodeacylated products 
(IIb and Vb) were obtained. 

It is possible that halodeacylation occurs (Scheme I; nuclear substituents omitted) 
by a cyclic mechanism involving the conjugate acid2 of the nuclear halogenated 
phloracetophenone and the acyl hypohalite and leading to the aronium ion XI. Such 
a mechanism would account for the halogenation of the l’-position rather than the 
normal halogenation of the side-chain or the remaining unsubstituted nuclear 
position.2 

An attempt to determine the fate of the acyl group by bromodeacylating a cyclic 
analogue of 2’,4’,6’-trimethoxyacetophenone (Ib), i.e. 5,7dimethoxyflavanone (XII), 
failed. Bromination of this flavanone in acetic anhydride gave transJ$dibromo- 
5,7dimethoxyllavanone (X111X J,, j 6 c/s, which was dehydrobrominated to 8- 
bromo-5,7dimethoxyflavone (XIV) by aqueous ethanolic potassium hydroxide. 
On the other hand, bromination of 5,7-dimethoxyflavanone (XII) in chloroform in 
the presence of silver acetate gave 6,8dibromo-5,7dimethoxyflavanone (XV) The 
failure of this flavanone (XII) to undergo bromodeacylation may be attributed to the 
nuclear deactivation resulting from conjugation between the carbonyl group and the 
aromatic nucleus. Apparently, halodeacylation requires activation not only by suit- 
able substituents but also by ortho group inhibition of resonance between the acyl 
group and the aromatic ring 
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At least one reaction similar to the chlorod~cylation described here has previously 
been reported. In 1892, Ciamician and SilbeP converted 2,4,6-trimethoxybenzo- 
phenone (XVI) into 1,3,5-~chloro-2,4,~tr~ethoxy~n~ne (Vb) by fusing the ketone 
with phosphorous pentachloride. In view of the recent publication of the results of a 
study by Newman et al.’ of the reactions of ketones with phosphorous pentachloride, 
it seemed opportune to test this reagent as a chlorodeacylating agent under the milder 
conditions of relluxing carbon tet~chloride. It failed to deacylate ~,~,6’-t~ethoxy- 
acetophenone (Ib) but converted it into l-chloro-l~3~hloro-2,4,~t~ethoxy- 
phenyl)ethylene (XVII). 

EXPERIMENTAL 

Nh#R spectra were obtained on a Varian HR60A spectrometer in CMfl, (uunIcss otherwi~le stated) with 
TMS as internal reference. ChcmiCat shifts are given in tau values Mps were taken on a Koflcr hot-stage 
apparatus. Tbc IR spectra (Beckman IR 5) of previously known products were compared with those of the 
same products prepared as in the quoted reference. 

Halogenatious (see Tabk for details) in Ac,O were carried out by adding the halogen to the well-stirred 
soln of the ketone in the anhydride and allowing the mixture to stand overnight before pouring it on crushed 
ice and collecting the ppt. Those in other solvcuts were generally carried out by addmg a 10% wfi soln of 
the balogcn to a soln of the ketone. After au br the solvent was allowed to evaporate in a fumehood Similarly 
for the bromination iu AcOH except that the product was obtained by pouring the solo into ice-water. In 
tbc halogcuations invofving AgOAc, the reaction mixtures were filtered before allowing the solvent to 
evaporate. 

8-Bromo-5.7-dimet~xyfluoo~ (XIV) 20% KOHaq (3 ml) was added to a boiling soln ofXiII(019 gl in 
aqueous &OH (95%; 20 ml) Water was then added to produce a slight turbidity and, on cooling the 
flavon&* crystallized in white needles (014 g), m-p. 257”. (Found: C, 565; H, 36; Br, 21.9. Cak. 
for C,,H,,BrG,: C, 56.5; H, 3.6; Br, 22.1%). 
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