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Dimedone (5,5-dimethyl-1,3-cyclohexane-
dione) has for a long time been used
as a reagent to characterise aldehydes.l»?
The initially formed 2,2’-alkylidene-bis-
dimedones can be dehydrated to the cor-
responding tetrahydroxanthenes 1.

The recommended procedure for the
preparation of the anhydro derivatives
involves treatment of 2,2’-alkylidene-bis-
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dimedones in refluxing ethanol-water (4:1)
for 5 min in the presence of hydrochlorie
acid. This method, however, is not always
applicable. Thus, the formaldehyde deriv-
ative, methylene-bis-dimedone, does not
react under the conditions mentioned
above.? Dehydration of this compound to
la has only been accomplished under
vigorous conditions, e.g. by heating at
200°C* or treatment with concentrated
sulfuric acid or acetic anhydride at elevated
temperatures.!:2°%

We attempted to repeat some of' the
reported experiments but failed to obtain
anything but traces of Ia. Dehydration
with polyphosphoric acid considerably im-
proved the yield.® :

In connection with studies on the ring
opening of dispiro[5.0.5.1.]trideca-1,5,8,12-
tetraone it was found that treatment with
formic acid yielded anhydro derivatives of
certain substituted methylene-bis-1,3-cyc-
lohexanediones.® The general applicability
of formic acid as a mild and efficient de-
hydrating agent to obtain tetrahydro-
xanthenes of type I has now been studied.
A number of 2,2’-alkylidene-bis-dimedones
were dehydrated at 90— 100°C within less
than 5 min or at room temperature in 90
min to give pure xanthene derivatives in
almost quantitative yields. Methylene-bis-
dimedone gives Ia in 97 9 yield on
prolonged treatment. Traces of p-toluene-
sulfonic acid or a strongly acidic ion
exchange resin increase the rate of forma-
tion of la. The less stable tetrahydro-
xanthene derived from methylene-bis-1,3-
cyclohexanedione was also prepared by
this method.

All tetrahydroxanthenes obtained (Fig.
1) give characteristic UV and IR spectra.
UV maxima were found in the regions
228—233 nm (log ¢ 4.23—4.34) and 292—
302 nm (log ¢ 3.61—3.95). The IR spectra
show well-defined bands around 1670, 1630,
1375, 1195, 1165, and 1140 cm™.
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Experimental. Melting points were obtained
on a Kofler micro hot stage. IR-spectra were
recorded on a Perkin-Elmer No. 267 instru-
ment. UV-speotra were measured with a
Beckman DK 2 spectrophotometer. The NMR
spectra were obtained on a Varian A-60
spectrometer. All reactions were followed by
TLC on silica gel HF (Merck) plates with
carbon tetrachloride-methanol (9:1) as solvent.
The spots were detected by examining the
plates under UV. The presence of unreacted
starting material was also revealed by spraying
with a solution of iron(III) hexacyano-
forrate(ILI) reagent.’

General procedure for dehydration of 2,2'-
alkylidene-bis-ds . The 2,2’-alkylidene-
bis-dimedone (100 mg) was treated with formic
acid (98 —100 9%, Merck, 1 —2 ml) at 90—100°C
for 6 min. Water was added dropwise until the
mixture became cloudy. After cooling the
orystals which formed were collected by filtra-
tion and washed with aqueous ethanol.
Alternatively the formic acid was removed
under reduced pressure and the residue re-
crystallised from aqueous ethanol.

The same result was obtained upon treat-
ment with formie acid at room temperature for
90 min.

Dehydration  of  methylene-bis-dimedone.
Methylene-bis-dimedone (1.17 g, 4 mmoles)
was stirred with formic acid (98 —100 %, 10 ml)
and a catalytic amount of p-toluenesulfonic
acid at 90 —100°C for 2 h. Cooling, addition of
water (10 ml) and filtration gave Ia (97 9%).
Reorystallisation from 80 9%, ethanol gave the
pure substance, m.p. 172—173°C (lit.2 171°C).

Treatment with formio acid for 6 h at 90—
100°C without catalyst gave the same result.

Dehydration of methylene-bis-1,3-cycloh
dione. Methylene-bis-1,3-cyclohexanedione
(0.95 g, 4 mmoles) was stirred with formic acid
(98—100 %, 15 ml) and a small amount of an
acidic ion exchange resin (Dowex 50) at 90—
100°C for 3 h. The solution was filtered and
evaporated to dryness in wvacuo. The residue
was crystallised from methanol-isopropyl ether
(2:3) to give 3,4,5,6-tetrahydro-1,8(2H,7H)-
xanthenedione (0.61 g, 70 %). Recrystallisa-
tion from methanol gave the pure substance,
m.p. 166—168°C (lit.5 163°C). NMR (CDCl,)
é 1.7—2.7 (m, 12H), § 2.85 (quintet, J~1.5
cps, 2H).
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Meerwein et al.! have showed that N-
substituted benzimidoyl chlorides react
with aliphatic as well as aromatic mono-
nitriles 1n the presence of a Lewis acid to
give 2,4-disubstituted quinazolines. In, our
search for a reaction which can be used
analytically to detect o-chlorobenzylidene-
malononitrile (III) we have investigated
the reaction between III and a series of
N-.arylbenzimidoyl chlorides (II) substi-
tuted with auxochromic as well as chromo-
phoric groups.

It was our hope by extending the con-
jugated system of o-chlorobenzylidene-
malononitrile to that of IV to produce a
bathochromic shift of the absorption band
into the visible region of the spectrum.
Despite that IV was formed we did not
obtain any significant colour shift.
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