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The Preparation and Properties of 2,4,6-Trimethylbenzylmesitylglyoxal

BY R. PERCY BARNES AND ALFRED E. BRANDON!

In 1934 Kohler and Barnes? began the study of
a series of alpha diketones with benzyl phenyl
diketone (I). In this study it was shown that both
the ketonic (I) and enolic modification (II) existed
in the solid state, and that each of these when dis-
solved, or melted and dissolved, reverted to an
equilibrium mixture. We found that upon acety-
lation, only the O-derivative was obtained whereas
upon methylation, a mixture of O- and C-prod-
ucts resulted.

It was discovered later® that phenyl bromo-
benzyl diketone (III) could be acetylated to
either dibenzoyl carbinol acetate (IV) or to the
diacetate (V), depending upon the medium.
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In furthering this study we made the enolic
modification of mesitylbenzylglyoxal* (VI), and
found that it existed only in that form. Thus the
effect of substituting the mesityl nucleus for the
phenyl group in phenylbenzylglyoxal (I) is to in-
crease enolization and stabilize the enol. Here
methylation gives 1009, O-compound, and acety-
lation 1009, O-compound. Here the alpha bromo
derivative (VII) is enolic, and gives rise to the ex-
pected enolic monoacetate (VIII), in contrast to
the behavior of a-bromophenylbenzylglyoxal
(III), and also yields the diacetate (IX).5
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When we substitute the mesityl nucleus for the
phenyl group at the other end of the molecule,®
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in 2,4,6-trimethylbenzylphenylglyoxal (X), we
find that the ketonic nature of the molecule is en-
hanced. The compound is 1009, ketonic and does
not brominate in the side chain. It does give
1009% O-compound on acetylation, however,

I\/ICSCHQ—COCO—CGHs
X

In order to complete the study of the effect of
the mesityl nucleus, we have now made and are
reporting the properties of 2,4,6-trimethylbenzyl-
mesitylglyoxal (XI).

2,4,6-Trimethylbenzalacetomesitylene  (XII)
was oxidized by means of alkaline hydrogen
peroxide to isomeric forms of the ethylene oxide
(XIII). The low-melting oxide was easily
converted to the high-melting form by dissolving
in ethanol and exposing to direct sunlight—the
reverse could not be effected.

The isomeric ethylene oxides were isomerized
with alkali to the corresponding enolic glyoxals
(XI). We were unable to interconvert these
enols, which were not completely enolic in alcoholic
solution, as indicated by the modified Kurt
Meyer titration.” Thus the symmetrical substi-
tution in the phenyl groups renders these enols
similar to phenylbenzylglyoxal, although the
ketonic form. could not be obtained. These
isomeric oxides and emnols are in all probability
geometric isomers.

The isomeric enolic glyoxals (XI) were easily
brominated in methanol to the same yellow mono-
bromo derivative (XIV), which upon reduction
with potassium iodide in acetone yields solely the
high-melting enol. This bromo derivative does
not produce any color with alcoholic ferric chlo-
ride. When refluxed with methanolic hydro-
chloric acid, a colorless enolic modification (XV)
is obtained. Both of these bromo compounds
when refluxed with acetic anhydride and freshly
fused potassium acetate, yield the acetate (XVI)
of the enolic form. In these respects these bro-
minated isomeric glyoxals (XIV), (XV) differ
from phenyl bromophenyl diketone (III). When
the acetate is hydrolyzed in methanolic hydro-
chloric acid, the colorless enolic bromo com:.
pound (XV) is obtained.

Experimental

The Isomeric o-Mesityl-g-mesitoyl Ethylene Oxide:
(XIII).— The low-melting form. To a solution of 20 g. o
2,4,6-trimethylbenzalacetomesitylene in 250 cec. of meth:
anol, maintained at 30°, was added 20 cc. of 30% hydroger
peroxide. The solution was made alkaline with a solutior
of 6 g. of sodium hydroxide in 50 cc. of water. The solu
tion was stirred vigorously for one hour. The reactior
mixture was then chilled, and a colorless solid separated

(7) S. R. Cooper and R. P. Barnes, Ind. Eng. Chem., Anal. Ed.
10, 379 (1938).
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It was filtered, washed thoroughly with water and dried in
air., The y1eld was practically quantitative. Recrystal-
hz%tlon from methanol gave a colorless solid melting at
95

AMZ. Calcd. for C/nHqu!
C,82.1; H,7.8.

The high-melting form.—A solution of 0.2 g. of the low-
melting oxide in 5 cc. of ethanol in a stoppered flask was
exposed to direct sunlight for two hours. The solution
turned yellow and on chilling a colorless solid, melting at
110°, was obtained.

AMI Caled. for CnHqu:
C,82.1; H,7.6.

A solution of 20 g. of 2,4,6-trimethylbenzalaceto-
mesitylene in 250 cc. of ethanol was treated as above. On
chilling, the colorless solid which separated in a quantita-
tive yield, when recrystallized from methanol, melted
sharply at 110° and mix-melted with thz above 110°
melting material at 110°,

The Isomeric Enolic Modifications of 2,4,6-Trimethyl-

benzylmesitylglyoxal (XI).—Twenty grams of the low-
melting oxide was dissolved in 200 cc. of methanol. To
this solution was added a solution of 15 g. of sodium hy-
droxide in 30 cc. of water. The mixture was stirred and
boiled cautiously for twenty min:utes. The solution turned
yellow. It was chilled and acidified with dilute hydro-
chloric acid. A light tan-colored solid separated. The
solid was filtered off, washed thoroughly with water, and
dried. Recrystallization from methanol gave 14.1 g. of a
light tan solid, melting at 128°,

Anal. Caled. for CyHOs:
C,81.9; H,7.8.

This substance produces a red color with alcoholic ferric
chloride, and is enolic? to the extent of about 409,. From
the mother liquors from the recrystallization was obtained
a voluminous colorless paste upon dilution with water.
This paste upon drying weighed only about 2 g. When
recrystallized from methanol, it melted sharply at 143°,

Anal. Caled. for CyH30:: C, 81.8; H, 7.8. Found:
C,819; H,7.9.

This substance produces a red color with alcoholic ferric
chloride, and is enolic? to the extent of about 70%,.

Twenty egmms of the high-melting oxide was isomerized
as indicated abo’ On working up as abave a practlcelly
quantitative yzdd of colorless solid melting and mix-
melting with the above described colorless material at 143°
was obtained.

These isomeric enols could not be interconverted as was
true in case of the oxides.

The I Bromo Derivatives of the Enols (XIV and
XV).—Five grams of each of the enols was suspended in 40
cc. of methanol in separate containers, To each was added
slowly, with shaking, 2.5 g. of bromine dissolved in 10 cc.
of methanol. The bromine was instantaneously decolorized

Br OCOCH.
XVI

C,81.8; H, 78 Found:

C, 81.8; H, 7.8. Found:

C, 81.8; H, 7.8. Found:

hydrolysis

Br OH

AC:O
—————COMes v——-J

and a yellow folid began to separate. The solutions were
shaken for five minutes, chilled and filtered. Each yielded
about 5 g. of yellow solid which upon recrystallization
from methanol, melted and mix-melted at 137-138°.

Anal. Caled. for C,HpuOBr: C, 652; H, 5.9,
Found: C,65.3; H,6.1.

This substance produces no color with alcoholic ffn'ﬂc
chloride.

Two grams of the bromo compound was suspended in 75
cc. of methanol and 20 cc. of coned. hydrochloric acid was
added. The suspension was refluxed for twelve hours.
On chilling a colorless solid was obtained. Recrystallized
from methanol, it melted at 143°. This substance mix-
melts with the yellow monobromide at 115-120°. It is
enolic as indicated by the dark brown-green color produced
with alcoholic ferric chloride. It is enolic? to the extent of
about 5%,.

Anal. Caled. for ClequBr:
Found: C, 65.3; H, 5.7.

One gram of each of the bromo compounds was dissolved
in 20 cc. of acetone in separate containers. To each was
added an excess of aqueous potassium iodide, and ‘the solu-
tion made acid with a few drops of acetic acid. FEach solu-
tion turned red. The liberated iodine was removed by
stirring in a small amount of sodium sulfite. The solutions
were poured into water, extracted with ether, washed
with water, dried over anhydrous sodium sulfate and con-
centrated. Each produced the colorless high-melting
engl, melting, and mix-melting with the original enol at
14

The Acetate of the Enolic Modification of the Bromo-
compound (XVI).—In separate containers, 4 g. of each of
the monobromo compounds was dissolved in 80 ce. of ace-
tic anhydride, to which 8 g. of freshly fused potassium
acetate was added. The solutions were refluxed for one
hour, then chilled and poured into large volumes of water.
On cooling, a brown solid separated. It was filtered,
washed, dried, and recrystallized from methanol as a yel-
low solid which melted at 133-134°., It mix-melts with
the yellow bromo compound at 110-115°,

Anal. Caled, for CuHaO;Br: C, 643; H, 5.8.
Found: C,64.5; H,5.9.

This compound gives a Beilstein test for halogen, and is
non-enolic. It gives an odor of ethyl acetate when warmed
with coned, sulfuric acid and ethanol.

Two grams of the acetate was dissolved in 50 cc. of hot
methanol., To this hot solution were added 20 cc. of
coned. hydrochloric acid and 25 ce. of methanol. The
solution was refluxed for four hours and then chilled. A
colorless solid separated which, upon washing with water
and drying, weighed 1.2 g, 1t was recrystallized from
methanol, melting at 142-143° and mix-melting with the
enolic bromo compound unchanged. It produces the same
dark brown-green color with alcoholic ferric chloride.

C, 652; H, 59.
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Summary

We have reported herein the preparation and
properties of the emnolic geometric isomers of

TRIPHENYLMETHYLSODIUM WITH ESTERS OF a,3-UNSATURATED ACIDS
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2,4,6-trimethylbenzylmesitylglyoxal obtained by
way of the geometric isomeric o-mesityl-8-
mesitoyl ethylene oxides.

WasHINGTON, D. C. RECEIVED AUGUST 7, 1943
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The Reaction of Triphenylmethylsodium with Esters of o,8-Unsaturated Acids

BY WARREN D. McPHEE AND EpbpIE G. LINDSTROM

The use of triphenylmethylsodium has become
an important method in synthetic chemistry.’
The reagent has the ability of forming rather
rapidly the sodium salts of the enol forms of most
esters which have enolizable hydrogen atoms. "It
is a more powerful agent than sodium or potassium
ethoxide, being capable of forming sodium eno-
lates of esters that are unaffected by these re-
agents, such as ethyl isobutyrate and ethyl iso-
valerate.?

In the present investigation it was originally
hoped that triphenylmethy sodium would be of
value in enolizing esters of acetylenic acids prior
to condensation with ethyl oxalate. Since so-
dium and potassium ethoxide are known to add to
the triple bond of such esters, giving rise to com-
plex products,® they are useless as condensation
agents.

Preliminary experiments were carried out with
triphenylmethylsodium and ethyl crctonate, It
has been found that triphenylmethylsodium adds
to the conjugated system of ethyl crotonate and
effects little if any enolization of this ester. Ethyl
crotonate instantaneously decolorizes the red solu-
tion of the reagent with the evolution of heat.
Decomposition of the reaction mixture yields
ethyl 3-methyl-4,4,4-triphenylbutyrate (II). This
ester could not be obtained in crystalline form, but
could be hydrolyzed to the corresponding acid
(III) in 899, over-all yield. No triphenylmeth-
ane, the by-product of enolization, could be iso-
lated.

(CsH;)sCNa 4+ CH3;CH=CHCOOC;H; — [(CsH;); CCH(CH;)CHCOOC;H;|Na

CeH;COCl
(CeH;)sCCH(CH;) CHCOOC,Hs
v l COC¢H;

C:H;COOH + (C4H;);:CCH(CH,)CH,COOH
III

This new ester (II) undoubtedly arises from the
addition of triphenylmethylsodium to the conju-

(1) Cf. Hauser and Hudson, **Organic Reactions,” Roger Adams,
Bditor-in-Chief, John Wiley and Sons, Inc., New York, N, Y., 1942,
Vol. I, Chapter 9.

(2) Hudson and Hauser, THI8 JOURNAL, 88, 3156 (1941); Hauser
and Renfrow, ibid., 69, 1823 (1937).

(3) Feist, Ann., 348, 100 (1906);
J. prakt. Chem., 88, 209 (1917),

Wislicenus and Schélikopf,

(CeHs)sCCH(CH;)CH:COOC;H;

gated double bond system of ethyl crotonate
forming the organosodium complex (I). Hy-
drolysis of (I) liberates the ester (II).

In view of the fact that triphenylmethylsodium
generally reacts with active hydrogen atoms, its
addition to the conjugated system of ethyl croton-
ate is significant. This is the first case in which
enolization, where possible, was not found to oc-
cur.*?

The addition of triphenylmethylsodium to con-
jugated double bonds has been demonstrated by
Ziegler and Jakob® in the case of butadiene.
Three isomeric triphenylpentenes were obtained
and one was shown to be the result of 1,4-addi-
tion by its oxidation to triphenylpropionic acid.
Recently, Michael and Saffer® found that the re-
agent adds to ethyl and methyl cinnamate to
form in low yield the esters of 3,4,4,4-tetraphenyl-
butyric acid. In all these examples, however,
there is no enolizable hydrogen atom in any of the
compounds used.

It is of interest that Michael and Saffer® did not
observe any addition in the case of methyl croton-
ate. They treated an ether solution of methyl-
crotonate with triphenylmethylsodium and iso-
lated triphenylmethane in 919 yield. This re-
sult is in marked contrast to our experience,
namely, the isolation of the 1,4-addition product
of ethyl crotonate in 89% yield. In order to de-
termine whether or not the mode of addition could
account for the difference, we added the reagent
to an ether solution of ethyl crotonate and were
able to isolate the acid (IIT)
in 76% yield.

It had been expected that
the sodium enolate of ethyl
crotonate, if formed by re-

action with triphenylmethyl-

ln sodium, would react with
I benzoyl chloride to produce
ethyl  y-benzoylcrotonate.

However, it was found that

the product is ethyl 1-benzoyl-3-methyl-4,4,4-tri-

(4) Baumgarten and Hauser, in a private communication, report
an experiment involving the addition of n-propy! crotonate to tri-
phenylmethylsodium followed by treatment with solid carbon di-
oxide. None of the carbonated product could be isolated. This
failure to carbonate is indirect evidence that the ester anion is not
present,

(5) Ziegler and Jakob, Axn,, 511, 45 (1934).
(6) Michael and Saffer, J. Org. Chem,, 8, 60 (1943).
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