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Tn previous papers of this series it was shown (1) that
2-alkoxy-1l,3,2-dioxaboroles react with tropolones yielding
stable yellow, non~-hygroscopic, crystalline spiranic tropolone
o-phenylene borates (tropophenylene spiroborates) (I), whose
coordinated structure was confirmed by their high dipole
moment (2). On the other hand, 3-hydroxy-i4~pyrone afforded a
colourless hygroscopic product (II) whose coordinative bond
sppears much weaker (2). The present note reports further
compounds prepared by mixing at room temperature equimolar
amounts of 1,3,2~dioxaboroles with bidentate ligands, in

benzene solution or in the absence of a solvent.
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3-Hydroxy-2-pyrone (3) behaves like 3-hydroxy-i4~-
pyrone affording with 2-n-butoxy-4,5-benzo-1,3,2-dioxa-
borole a colourless hygroscopic product, 3-hydroxy-2H-pyran
-2-one: o-phenylene borate (III), m.p. 72°(from benzene~pe—
troleum ether).

The difference in coordination beween tropophenylene
spiroborates (I) and pyrylophenylene spiroborates (II) or
(IIT) can be attributed to a smaller diference between reso—
nance energies of pyrone and pyrylium than between tropone
and tropylium (2) as well as to a difference between delo-~

calization energies due to the fact that in (I), but not
in (IT) or (III), the oxyzen atoms can be pairwise equiva-
lent .

In order to get more insight into this problem, spi-
ranic substituted 3-hydroxy-2-propen-l-one o-phenylene and
o-vinylene borates (IV), prepared from f-diketones (4,5)
or p~etoaldehydes and 1,3,2-dioxaboroles were studiede.
These stable, coloured, non-hygroscopic crystalline compounds
{IV) ar> formed exothermally and may be recrystallized from
benzenre or benzene~petroleun ether, and a few representatives.
are listed in the table.

The NMR spectrum of IVb (obtained from benzodioxa-

borole and acetylacetone) in CDCl3 with TMS as internal

standard presents at room tempereture three peaks with T values

~?



2051

A N N

of
an X/

ngo—g 4
<

y Of

*IT0 °8 8T dw(S)*aTI D
*o26T°dm(S)*aTT *3  rordoosordly *q *(9) WO OHSTBO q® PUeq O = O oUy pue
U0 04ST°®2 3% pueq o = H ou3 3ututesuod eSuex -2 009T~00GT €U3 UT 8pUsq Y €8USUT 380N ¥

Spiroborates

No.30

0461 (ob*H)€9¢ ‘(92 #)292| wmoxq| 68T ug} H |udla
0461 8162  ‘(1¢°+)9s2| eSwexo| TST on| u|em BvIA
6241 644T (29°#)89¢  ‘(T1°*W)ese pex| 622 ud| H |ug{3
026 T 9¢6T Le€ ‘¢le| vex| B |Con™%d| m|em|s
02ST184T | 8482 442 sgog  ‘(9%°¥)ise :Huwmw.oh ¢61 | emo™r%0d] u |em|e
096T #4ST (o1°2)ssetr ‘(82 t)HEE  ‘(¢8°¢)Wl2|eSuBio | 5881 yd| H |em|P
02GT*0EST 065T (00°2)818¢  ‘(L6°€)60¢  ‘(TB*€)¢sR u et of| ol | omW|o
GLST (81°2)854¢  ‘(CT°H)ige|®oTTeL | 2261 eW| H {°mjq
02ST |8 £8¢ ‘60¢ ‘¢ge ‘42| wurd | 60T H| oW | 8W]®BAT
T (331 Mu 0 T b
56X uT uI C10%Ho wr wnagoeds An InoTon | dey RIS GTeTe) *oN
£818I0f OTUuwITdg JO seTaxedoxd *T TqQel




2052 Spiroborates No,30

3.26 (Lour aromatic protons; catechol (7) has¥ =3.18),

4,12 (one olefinic proton) and 7.78 (six methyl protons).

The diff’erence, 3.66 ppm, between the last two ¥ values, is
in good agreement with the magnitude 3.58 ppm observed for
enol-acatylacetone (8). In extended spectra only the first
peak shows splitting (A2B2); the methyl groups (therefore the
two oxygen atoms also) appear as equivalen‘bx; the situation
is similar to that of boron fluoride B8 -diketene complexes
(9). We favour resonance (IV) over rapid equilibrium (IV')
pecause the dipole moment of tropophenylene spiroborates also
indicates resonance and not equlibrium.

Copper acetylacetonate is decomposed by benzodioxaborole
in benzene affording IVb.

-By distilling slowly butanol and excess tributyl borate
from a mixture of benzoin and tributyl borate under reduced
pressure in inert atmosphere, the residue consists in V which
affords in benzene crystalline precipitates VI with g8-diketones
(VI assumes resonance as in IV). On exposureto the atmosphere
these complexes VI are gradually decomposed to benzil.

A very pronounced fine structure of the 280 mp band of
compounds IV and VI is apparent in cyclohexane solution; the
interval between vibrational peaks is ca. 820 cm_l; e.g. IVg
has peaks at 238.6, 243.5, 249.1, 255.0, 260.1, 277.0 and
282.9 my, and IVA at 250, 256, 261, and 285 mp.

X Low temperature NMR spectral determinations are under way.
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Similar complexes with other bildentate ligands (cf.
also (2,10)) were prepared from benzodioxaborole and
anthranylic acid (colourless, mepe 2020),.g—aminobenzalde—
hyde (red, mep. lo5”), salicylaldehyde pale yellow, m.p.
22o°), «~aminopyridine (colourless, m.De. 198”),5,7—dibromo—
8-hydroxyquinoline (golden yellow, meDe. 2770),ethyl

B-aminocrotonate (colourless, melts at 112" and resolidi-
fies to a yellow product mep. 30503 recrystallization of
the colourless product affords the yellow compound);
o-phenanthroline (yellow, mep. crude 229°, recrystallized
from chloroform-petroleum ether m.p. 180°); 2,4,6~triphenyl
-1,5-pentenedione (pseudobase of 2,4,6-triphenylpyrylium
gave glistening brown leaflets m.p. 215°); 4~methyl-3~hep-
ten-2,6-dione (pseudobase of 2,4,6-trimethylpyrylium gave
a yellow product, m.p. 120"). No such crystalline complexes
could be prepared from saturated p-hydroxyketones such as
diacetonalcohol, or from non-enolizable B-diketones such
as 3,3-dimethyl-2,4~pentanedione.

All products mentioned gave satisfactory analyses for
C, H, B, and N. Pull details are given in a paper under

press in Revue Roumaine de Chimie.
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