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In a previous notel the preparation of 1,3,2-dioxa~
borinium salts was discussed. The present note brings
further data and some corrections.

1,3-Diketones (I) react at 0° with one mole aryl-
boronic acids (I¥, R = Ar, Y = OH) in dichloromethane on
addition of one mole anhydrous perchloric acid (III, X =
0104) in dichloromethane solution? yielding crystalline
1,3,2-dioxaborinium (boroxaropyrylium) perchlorates

(Iv, X = 0104).
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Thus 2,4,6-triphenyl-l,3,2—dioxaborinium perchlorate
(Ivb, R = R'=R" = Ph) precinitates when starsing from

diberzoyimethane and nhenylooronic acid, It has mep. 104°

@after recrystalliizavion from dichloromethane = a2cetonitrile
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(by adding the acetonitrile into a hot susvension of crude
IVb unti. it dissolves and cooling rapidly).

Refluxing IVb for 2 min, with water yields an acid
solution which after cooling affords dibenzoylmethsne in 85 %
yield, ox its copper chelate with an ammoniagal solution
of copper sulphate in 97 % yield. The second product of
hydrolysis, phenylboronic acid, is isolated in 30 % yield from
the acid aqueous solution obtained after filtration of the
dibenzoylmethane by neutralization with potassium hydroxide,
evaporation to dryness, acidification with acetic acid, extrac=~
tion with ethanol and evaporation of the solvent. The hexa-
chloroantimonate IVe (X = SbClg, R = R'=R" = Ph) was prepared
from dibenzoylmethane and phenylboronic acid in acetonitrile,
on addition of an acetonitrile solution of antimony penta-
chloride and conce hydrochloric .acid (all four reagents in
equimolar amounts).

Similarly, IVd (R = R"= Ph, R' =Me, X = 0104) was
prepared from benzoylacetones It has m.p. 99 - 100° and is
very sensitive towards heat and moisturee.

By adding at 0% an equivalent of anhydrous
perchloric acid in dichloromethane into a solution of 3 g
dibenzoylmethane and 25 g boron triacetate3 in 40 ml
dichloromethane, 3.3 g of yellow needles of IVa, (R'= R" = Ph,
R = QAc, X = 0104), me pe 175 - 180% were obtained. By
cautious recrystallization from dichloromethane - acetonitrile
the melting point is raised to 196° The reaction was also

.appliea$a,3-diketones and boronic acids,; with R, R' ard/or
R" phenyl and p-anisyl. Melting points are given in Table 1,

Elementary analyses do not always give satisfactory figures
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owing to the formation of boron carbides

Table 1. 1,3,2=Dioxaborinium salts

iV R R R" e Mep., °C
a Oac Ph Ph 10, 196 dec,
b Ph Pa Ph Cl0, 104 dec.
¢ P Ph Pn SbCl, 148  dec.
d T Me Ph - Cl0, 99=100
e v P P Clo, 194

f Pn An m  Clo, 140

g An An Ph ClO4 175

h P An P Cl0, 146

The ultraviolet absorption spectrum of IVb in
dichloromethane containing 1 % anhydrous perchloric acid
presents bands at 390 sh, 372, 294 sh and 271 sh WP°

Compound IVb, R = R'= R" = P, X = C10, resoli-
difies after melting with decomposition, then melts again
at 300 - 320.° Thermogravimetric curves show that the
decomposition is an exothermal process accompanied by a
weight loss of 70 -~ 85 g/mole. By effecting the decompo-
sition in vacuum, the volatile product was trapped by
cooling with liquid nitrogen and identified as benzene
(by dinitration)4 : the residue melts after purification
from acetonitrile at 334° (dec.) The same product was
obtained, along with acetic acid (identified4 as piperazce-
nium diacetate) by the thermal decomposition of wva,

i = 0Ac, R'= R" = Ph, Decomposition of the perchlorate IVe,

R = An, R'= R" = Ph obtained from dibenzoylmethane and

p=anisylboronic ncid afforded anisole und a residue identical



3920 No, 44

with the previous one, while perchlorate IVf, R = Ph,

R'= R" = in obtained from phenylboromic acid and di-p-

snisoylmeihane afforded benzene and a different residuee
aese residues are verchlorates of a different cation,

identifiel as V.

RI
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The decumposition products of IV are therefore RH
and a bia~l,3-~diketonato~boronjum salt (V) isocelectronic
with the corresponding 1, 3=-diketonatoberyllium chelate.

Such salts have been prepared by Diltheys

from 1,3~dike=
tones and boron irichloride : symmetrical spiranic cations
prepared from other bidentate ligands (tropolone6 and
biguanide!) are known. Indeed, the chloride Vb (R'= R" =
Ph, X = (1) prepared from dibenzoylmethane and boron
trichloride in methylene dichloride, mep. 2380 ( from
acetonitrile) is converted by anhydrous perchioric acid
in methylene dichloride into a perchlorate m.p. 332~4°
identical with the residue Va from the thermal decompo=
sition of IV, R'=R" = Ph, R = Ph, in or OAc. Thermal
decompogition in vacuum of IVd, R = R" = Ph, R = Me,

X = ClO4 afforded benzene and Ve, R'= Ph, Rv = Me,

X = ClO4 mepe 249° dece. {from acetonitrile), identical
with the product prepared from benzoylacetone ard boron
to.chloride in methylene dicnloride (the ‘r]ygroscopic5

chloride X = Cl was not isolafed but was converted into
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the perchlorate as before).

Phe thermal decomposition may be effected by
refluxation in acetonitrile (therefore the purification of
IV must be carried out cautiously and at low temperature)e.
Salts V can be obtained direetly from 1,3~diketones and
arylboronic acids in presence of an excess of anhydrous
perchloric acids in refluxing methylene dichloride,

When starting from boric acid or esters (R = OH or
OC4H9), the reaction products are V, even at low tempersture
and in the absence of an excess of acid. Dioxaborinium salts
IV, R = OH or OR are too unstable to be isolated. The
reported1 products with alleged structure IV have in fact

structure V, therefore the previous notel

must be accordingly
corrected, Only when R = Ar (and apparentlv OAc) can 1,3,2-
dioxaborinium salts IV be isolated,

Perchlorates V are not hygroscopic (excepting the
compowmd V, R'=R" = CH3 prepared from acetylacetone, tri-
butylborate and anhydrous perchloric acid in dichloromethane,
m.p. 176° from chloroform) ; they have high melting pointe

"

and are fairly stable to hydrolysis : Va, R'= R' = Ph does

not reasct with boiling water in neutral or acid medium. In the
presence of hot alkali or of ammonia it affords after acidi-
fication dibenzoylmethane in 70 % yield along with non-hydro~
lyzed product. More drastic conditions lead to acid split-~
ting of dibenzoylmethane into benzoic acid and acetophenone.
The hydrolysis to dibenzoylmethane is quentitative, when
effected with alcoholic potassium hydfoxide at room tempera-

"

ture. Similarly, Ve,R'= R = An yields di-p-anisoylmethane,



3922 No, 44

Meliing points and absorption maxima of saltes V are gi-
ven in Table 2, Having no B-C bonds, they give satisfactory a-
nalytical results.
-Table 2. Bis-1l,3-diketonato-boronium salta.

v R R" X M.p.,°%C A max.*Mp ip CH,CN

a Ph Pn Clo, 334 dec. 304, 379, 395
Ph Ph Cl 238 305, 378, 396

¢ Ph Me  Cl0, 247 dec. 273, (323, 355)%

d Me Me c10, 176 dec. 291

e An An ClO4 281 dec.

Ie

Graphically resolved broad band centered on 343 mp.

The infrared absorption spectra (in KBr pellet) of salts
V are simpler than those of salts IV; for instance Va with i-
dentiocally~bonded phenyl groups has two medium or strong out-
of-plane bending bands in the range 700 - BOOcm-} while the re-
lated perchlorate IVb with two kinds of diferently bonded phe-
nyl groups has four bands, Both IV and V present strong bands
at ca. 1550, 1370 apnd 1250 cm™+ which can be assigned to vib-
ration modes of the dioxabarine ring,.

Protodeboronation of chelates obtained from diphenylbori-
nic egters and 1,3-diketones8 affords a different pathway to-
wards 1, 3,2-dioxaborinium salts. Thus the compound obtained
from flavognost and dibenzoylmethane8 in dichloromethane solu-
tion yields on treatment with amhydrous perchloric acid'2 at 0°
and subsequent addition of petroleum ether a perchlorate iden-

tical (m.p. and IR spectrum) with IVb.
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All melting point data refer to Boetius micro hot stage.
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