1938

maxima: 5.87 u (very strong), 8.80 u (very strong) and 9.05
u (very strong).

Amnal. Caled. for CioHOq: C, 69.72; H, 11.70. Found:
C, 69.66; H, 10.94.

The 2,4-dinitrophenylhydrazone gave
fromn ethanol, m.p, 90-91°.

Anal. Caled. for CieHpO3Ny:
Found: C, 54.28; H, 7.03.

Several attempts to condense pivalaldehyde with III in
tetrahydrofuran by the method employed above failed,
yielding only starting materials.

Condensation of Benzaldehyde with 2,2-Dimethyl-4-
hexen-3-one.—A solution of 1.0 g. {0.010 mole) of benzal-
dehyde and 1.2 g. (0.0095 mole) of III in 10 ml. of absolute
ethanol was cooled to 0° and treated with a cooled sodium
ethoxide solution prepared from 0.3 g. of sodium and 10
ml. of absolute ethanol and allowed to stand overnight.
Water was added and the mixture was extracted with ether,
The ethereal extracts were dried over anhydrous magnesium
sulfate, concentrated and distilled giving 2,2-dimethyl-7-
phenyl-4 ,6-heptadien-3-one (VII), b.p. 140-142° (1 mm.),
vield 0.58 g. (28%,). :

The 2,4-dinitrophenylhydrazone was recrystallized from
ethanol-ethyl acetate, m.p. 202-204°.

Authentic VII was prepared by a similar condensation
between 11.9 ml. (13.2 g., 0.10 mole) of cinnamaldehyde and
12.3 ml. (9.8 g., 0.098 mole) of pinacolone in 45 ml. of ab-
solute ethanol using a sodium ethoxide solution prepared
from 2.5 g. of sodium and 30 ml. of absolute ethanol. The
product, b.p. 137-141° (1.5 mm.), yield 8.0 g. (38%,), was
crystallized by chilling in an acetone-Dry Ice mixture.
After two recrystallizations from ethanol the yellow crystals
nielted at 56--57°.38

Anal. Caled. for C;HisO: C, 84.07; H, 8.47. Tound:
C, 83.23; H, 8.66.

The 2,4-dinitrophenylhydrazone gave red needles from
ethanol, m.p. 203-204°, mixed m.p. with derivatives ob-
tained previously (m.p. 202-204°), 202-204°.

Anal. Caled. for CguHO4N,: C, 63.94; H,
FFound: C, 63.87; H, 5.73.

Condensation of 3-(3,4-Methylenedioxyphenyl)-2-pro-
penal (IX) with Pinacolone.—IX was prepared by the

vellow needles

C, 54.53; H, 6.87.

5.62.

(38) 4,4-Dimethyl-1-phenyl-1-penten-3-one (colorless), the product
of the condensation of benzaldehyde and pinacolone, is reported to
fuwve m.p. 43°, b.p. 144-145° (10 mm.) by G. A, Hill, C. S. Spear and
J. S. Lachowicz (TH1is JournaL, 45, 1339 (1923)).
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method of Ladenburg and Scholtz?® in 209, yield. A con-
densation between 4.7 g. (0.027 mole) of IX and 3.7 ml.
(3.0 g., 0.030 mole) of pinacolone in 20 ml. of absolute
ethanol was catalyzed by a sodium ethoxide solution pre-
pared from 1 g. of sodium and 10 ml. of absolute ethanol as
before. After 24 hours 150 ml. of water was added and the
crystalline precipitate was recrystallized from ethanol
giving 4,4-dimethyl-1-(3,4-methylenedioxyphenyl)-1-pen-
ten-3-one (X), m.p. 93-94°, yield 4.5 g. (73%). Pacel
reported m.p. 98° for X prepared from a piperonal-pinaco-
lone condensation. The ultraviolet absorption spectrum3??
of X in ethanol showed a shoulder at 221 mg (7900) and at
241 mp (9000) and emax 9500, Amax 250 mu and emax 18,000,
Amax 339 M.

Anal. Caled. for Ci4H1605: C, 72.36; H, 6.94. Found:
C, 71.68; H, 7.05.

The 2,4-dinitrophenylhydrazone gave two varieties of
crystals from ethanol-ethyl acetate: fine yellow needles
which became orange-red at 120° and melted at 148-155°;
and thick shiny red needles, m.p. 148-153°, mixed m.p.
of the two forms, 148-155°. Recrystallized from methanol
the yellow needles gave orange plates, m.p. 149.5-156°.

Anal. Caled. for C20H2006N4I C, 5824, H, 4.89,
Found: C, 57.94; H, 5.13.

The red needles were recrystallized fromn ethanol. m.p.
149-156°,

Anal. Calcd. for CgoI‘IgoOSNﬁ C,
Found: C, 57.9; H, 4.85.

Both derivatives gave negative Knorr tests® indicating
that neither possessed a pyrazoline structure. Similar
phenomena were observed by Goheen*! in the preparation of
patulin phenylhydrazone.

A condensation of piperonal (4.5 g., 0.030 mole) with
pinacolone (3.0 g., 0.030 mole) carried out in the same
manner gave 6.6 g. (95%) of X, m.p. 92.5-93.5°, mixed
m.p. with previous material (1m.p. 93-94°) 92.5-94°.

The 2,4-dinitrophenylhydrazone of authentic X gave the
same yellow and red crystalline mixture, m.p. 148-156°,
mixed m.p. with previous material 149-156°.

(39) A. l.adenburg and M. Scholtz, Ber., 27, 2958 (1894).

(40) L. Knorr. ¢bid., 26, 100 (1893).

(41) D. W. Goheen, Dissertation, University of Washington, 1951
p. 144,

58.24; H, 4.89.
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Vinyl Alcohols. XX.!

Reaction with Lead Tetraacetate

By RevNoLD C. FusoN, EVERETT W. MAYNERT, Tz1-Ligg TaN, ELMER R. TRUMBULL? AND F. W.
WASSMUNDT?

RECE1IVED DECEMBER 7, 1956

Tive 2,2-diarylvinyl alcohols, when treated with lead tetraacetate, have been fouud to yield the acetates of the correspond-

ing diarylglycolaldehydes.

A possible route to diarylacetaldehydes or to the
corresponding vinyl alcohols is the cleavage of suit-
ably constituted glycols with lead tetraacetate or
with periodic acid. The latter reagent was used
successfully to make mesitylphenylacetaldehyde
(IT) from the glycol I.!

Such a synthesis could not be effected, of course, if
the product itself were attacked by the reagent.
Experiment showed that lead tetraacetate con-

(1) For the preceding communication in this series see R. C. Fuson
and T.-L. Tan, THIS JoURNaL, 70, 602 (1948),

(2) Rohm and Haas Research Assistant, 1945-1946;
LPellow, 1946--1947.

(3) Standard Oil Co. of Indiana Fellow, 1954-1955; Visking Cor-
poration Fellow, 1955--1956.

du Pont

Mes\ Mesy
CHCIH-—CHMes  ——> CHICLIO
Cs}la ! “ CBIIE,
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verted 2,2-dimesitylvinyl alcohol (III) to an acet-
oxyl derivative which at first was assigned the
vinyl peracetate structure I'V.

Mes Mes

>C=CHOH >C=CHOOCOCHs
Mes

111 v

Evidence for this conclusion was the observation
that treatment with ethylmagnesium bromide or,

Mes
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preferably, with isobutylmagnesium chloride re-
converted it to the vinyl alcohol.

The infrared spectrum of the new compound,
however, was not that to be expected for the peres-
ter IV. It indicated, rather, the presence of two
carbonyl groups and the absence of an olefinic bond.
Structures V, VI and VI1I, on the other hand, would
all seem to be in general agreement with the
spectral data. The mixed anhydride V was ruled
out, however, by the observation that the new com-
pound reacted with ethanolic potassium hydroxide
to give mesityl. Moreover, in the mesityl phenyl
series, the mixed anhydride of acetic and mesityl-
phenylacetic acids was synthesized and found to
be different from the product obtained by the lead

O O
CH&—O—&CHg

Mes. OCOCH;

MesCOCH<
Mes

Mes
A% VI

Mie5> CHO

e

Mes OCOCH;
VII

tetraacetate oxidation of 2-mesityl-2-phenylvinyl
alcohol. Comparison with an authentic specimen
likewise showed the oxidation product to be differ-
ent from mesitoin acetate (VI). The presence of an
aldehyde C-H stretching band in the infrared ab-
sorption spectrum of the new compound supports
structure VII.

The formation of the acetoxylated compounds
appears to be general for the stable 2,2-diarylvinyl
alcohols. Similar derivatives have been prepared
from 2-mesityl-2-phenyl-, 2-(3-bromomesityl)-2-
phenyl-, 2-isoduryl-2-phenyl- and 2-mesityl-2-(p-
tolyl)-vinyl alcohols. Indeed, the facile conversion
to acetoxylated derivatives would seem to lend
further support to the proposal that enolization is
the rate-determining step in similar acetoxylations.*

The compound obtained from 2-mesityl-2-phen-
ylvinyl alcohol was studied the most thoroughly.
Its infrared spectrum, too, contained a band as-
signable to the aldehyde C-H stretching vibration.
Oxidation with potassium permanganate provided
further evidence for the a-acetoxyaldehyde struc-
ture. This reaction led to mesitylphenylglycolic
acid and mesityl phenyl diketone; it was found
that the diketone did not undergo the benzilic acid
rearrangement under conditions of the oxidation.
Confirmation of the a-acetoxydiarylacetaldehyde
structure was obtained by determination of proton
nuclear magnetic resonance. In a magnetic field of
7074 gauss, a peak whose area relative to the whole
was 5.3 £ 0.89, was displaced —16.1 = 1.0 milli-
gauss from the peak of the phenyl hydrogen atoms.
The former band is assignable to an aldehyde hy-
drogen atom.

The authors are grateful to Mr. Rollie Williams
and Mr. N, F. Chamberlain of the Humble Oil and
Refining Co., Baytown, Texas, for the determina-
tion and interpretation of the nuclear magnetic res-
onance spectrum. We also wish to thank Dr. H. S.
Gutowsky for helpful advice in this connection.

Hydrolysis of 2-acetoxy-2-mesitylphenylacetalde-

(4) G. W.K. Cavill and D. H. Solomon, J. Chem. Soc., 4426 (1955).
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hyde with ethanolic potassium hydroxide led to
2,4,6-trimethylbenzoin and its oxidation product,
mesityl phenyl diketone. Similar rearrangements
were observed with certain of the other a-acetoxy-
aldehydes. Apparently these compounds are hy-
drolyzed to the hydroxyaldehydes which then in
the presence of base rearrange to the isomeric ben-
zoins.®

Treatment of a-acetoxydimesitylacetaldehyde
with ethylmagnesium bromide regenerated 2,2-
dimesitylvinyl alcohol in 109, yield. Presum-
ably the acetoxyl group is cleaved and the
formyl group is reduced to give 1,1-dimesityl-
ethylene glycol (VIII); dehydration of the diol
would be expected to lead to the vinyl alcohol.
This view is supported by the observation
that isobutylmagnesium bromide, a Grignard
reagent of enhanced reducing power,® regenerated
the vinyl alcohol in better yield. Phenylmagne-
sium bromide, accordingly, formed no vinyl alcohol.

Mes> CH,OH

<

Mes OH
VIII

A striking result was obtained when 2-acetoxy-2-
mesitylphenylacetaldehyde was treated with isobu-
tylmagnesium bromide. The vinyl alcohol isolated
was a cis—trans isomer of that employed in the prep-
aration of the starting material. Like the ‘“‘normal”’
vinyl alcohol, it too could be converted to the acet-
oxy aldehyde with lead tetraacetate. Thoughacet-
ylation led to the known acetate, an isomeric ace-
tate and an isomeric benzoate could be prepared in-
directly. Saponification of the isomeric acetate re-
generated the new isomeric vinyl alcohol. Curi-
ously, treatment of the other acetoxyaldehydes
with isobutylmagnesium bromide led to the origi-
nal vinyl alcohols, rather than to isomers.

The infrared spectra’ of these a-acetoxyalde-
hydes (Table I) show ester carbonyl absorptions dis-
placed somewhat to higher frequencies. Similar dis-
placements have been observed with a-acetoxyl
ketones.! Though available data are scanty, the
acetoxyl group does not appear to raise the fre-
quency of the aldehyde carbonyl absorption ob-
served for diarylacetaldehydes.

Experimental

2-Acetoxy-2-mesitylphenylacetaldehyde.—A solution of
5.0 g. of 2-mesityl-2-phenylvinyl alcohol in 200 ml. of glacial
acetic acid was heated at 40° in a constant temperature bath
while lead tetraacetate was added in small portions. A
total of 10.85 g. was necessary to establish an excess of this
reagent. Removal of the acetic acid by distillation under
reduced pressure and crystallization of the residue from
ethanol gave 4.43 g. of colorless rhombs melting at 133-
134°., An additional 0.84 g. was collected from the mother
liquors to give a total yield of 5.27 g. (86%).

Anal. Caled. for CigHz00s5: mol. wt., 296; C, 77.00; H,
6.80. Found: mol. wt. (Rast), 294; C, 77.00; H, 6.94.

(5) D. Y. Curtin and A. Bradley, Tris JOURNAL, T6, 5777 (1954).

(6) M. S. Kharasch and S. Weinhouse, J. Org. Chem., 1, 209 (1936).

(7) The infrared spectra were determined by Mrs. M. Louise
Griffing and Mr. James J. Brader. The authors wish to thank Mr.
Brader for assistance in their interpretation,

(8) R. N. Jones, P. Humphries and K. Dobriner, THIS JOURNAL,
72, 956 (1950); R. N. Jones, P. Humphries, ¥. Herling and K. Dob-
riner, 1bid., T4, 2820 (1952),
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TABLE 1
INPRARED ABSORPTION BaxnDs
Aldehyde  Iister  Aldehyde lister
C-H = C=0 C-0O-
Compounda stretch stretch stretch stretch
I\Ies\ CHO
/c< 2700 1759 1723 1299
Mes OCOCH;
Mes CHO
/\C< 2605 1762 1733 1235
CeH; OCOCH;
Mes. /CHO
C\ 2695 1759 1731 1233
Tol OCOCH;
ldur /CHO
>c\ 2690 1758 1720 1233
Celi, OCOCH;
Brl\'lcs\ CHO
>C b 1762 1733 1232
CeHy” OCOCH;
Mes
SNCHCHO! 1733
CeH;
CHCHO g?gg 1733
CeH; !

@ All compounds were observed il dilute solutions of car-
bont disulfide. Bands are reported in reciprocal centimeters.
& The aldehyde C-H stretching band was not observed owing
to the low coucentration of material in the solution em-
ployed.

Tlie acetoxyaldehyde was also prepared by treating the
cnolate of the vinyl alcohol, formed from the alcohol and
cthylmagnesium bromide, with a suspension of lead tetra-
acetate in benzene. The yield by this method was 60%.

Cleavage of either 3-mesityl-3-phenvl-1,2-propanediol
or 1,3-dimesityl-3-phenyl-1,2-propanediol with lead tetra-
acetate led to the same acetoxyvaldehyde.

Other acetoxyaldehydes produced in a simnilar manner are
listed in Table II.

TapLE 11
ACETOXY ALDEHYDES
M.p. of
acetoxy-
acetal-
Parent vinyl dehyde, Carbon, % Hydrogen, %
alcohol °C. Caled. Ronnd Caled. Found
2-(3-Bromomesityl)-
2-phenyl 115-117 60.80 60.96 35.10 5.23
2,2-Dimesityl 159.5-160 78.07 77.91 7.74 7.87
2-Tsoduryl-2-phenyl 127-128 77.39 77.96 7.14 7.45
2-Mesityl-2-p-tolyl 131-132 70080 77.28 T.14  7.27

Treatment of 2-Acetoxy-2-mesitylphenylacetaldehyde
with Alkali.—One gram of the acetoxyaldehyde in a 109
solution of potassium hydroxide in ethanol was heated under
reflux for 3hr. The mixture was poured into water and the
resulting mixture was extracted with ether. Evaporation
of the solvent and crystallization of the yellow residue (0.85
g.) from methanol vielded 0.20 g. (25%) of mesityl phenyl
diketone, m.p. 133-136°. From the mother liquor was
obtained 0.21 g. (25%) of 2,4,6-trimethylbenzoin which was
characterized by a mixture melting point determination.

«x-Acetoxydimesitylacetaldehyde and Grignard Reagents.
—A solution of 0.70 g. of the aldehyde in ether was added
to the reagent prepared from 0.5 g. of magnesium and 3.0
ml. of isobutyl bromide. The mixture was heated for 6
hr. and poured into water. The ether layer was washed
with water, dried and evaporated in a stream of air. The
solid residue was recrystallized from high-boiling petroleum
cther to give 0.34 g. (59%%) of product, m.p. 131-132°. A
mixture melting point with 2,2-dimesitylvinyl alcohol® was
not depressed.

Treatment with ethylmagnesium bromide led to the isola-
tion of 2,2-dimesitylvinyl alcohol in 10% yield.

Isomeric 2-Mesityl-2-phenylvinyl Alcohol.—To the Grig-
nard reagent prepared from 0.40 g. of magnesium and 2.5 ml.
of isobutyl bromide was added 1.0 g. of 2-acetoxy-2-mesityl-

N 1. C. Fuson and S. P, Rowland, Turs JourNaL, 66, 992 (1943).
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phenylacetaldehyde in 40 ml. of ether. A white precipitate
gradually appeared. The mixture was heated under reflux
witlt stirring for 5 hr. and was decomposed by the addition
of a solution of ammonium chloride. The organic layer was
washied, dried and concentrated. Trituration with low-
boiling petroleunt cther caused the residual oil to crystallize.
Recrystallization of this material from higli-boiling petro-
leum ether gave 0.34 g. (429) of the isomeric vinyl alcohol as
colorless prisins, m.p. 100-102°.

Anal. Caled. for C;H;s0: C, 85.67; H, 7.61.
C, 85.29; H, 7.90.

Treatment of this material with acetic anhvdride in pyri-
dine led to the 2-nesityl-2-phenylvinyl acetate described
previously.® The same acetate could be prepared by
treating the isomeric vinyl alcohol with methylmagnesium
iodide and acetyl chloride.

Isomeric 2-Mesityl-2-phenylvinyl Acetate.—To the re-
agent prepared from 1.0 g. of magnesium and 6.0 ml. of
isobutyl bromide was added 2.0 g. of 2-acetoxv-2-mesityl-
phenvlacetaldehyde in dry ether. The mixture was heated
under reflux for 4 ir.  Acetyl chloride (4.0 ml.) in 20 ml. of
ether was added, and the solution was heated with stirring
for an additional 10 hr. After the reaction mixture was de-
composed with water, the organic laver was separated,
washed, dried and concentrated. The residual red oil was
distilled under dimninished pressure and the product was
collected at 165-170° (4 min.). This fraction was redis-
tilled and a cut collected at 167-169° (4 1un.) was ana-
Iyzed.

Anal. Caled. for CHg0.: C, 81.39; H, 7.19.
C, 80.61; H, 7.74.

A few drops of this oil in dilute alcoholic potassium hy-
droxide was heated at reflux overnight. Water was added
and the suspension was extracted with ether. Evaporation
of the ether left crystals which were recrystallized froin low-
boiling petroleum ether to give the isomeric 2-mesityl-2-
phenylvinyl alcohol melting at 100-102°.

Isomeric 2-Mesityl-2-phenylvinyl Benzoate.—This com-
pound was prepared in a manner analogous to that for the
isomeric acetate except that 4.0 ml. of benzoyvl chloride was
added. The residual red oil remaining after hydrolysis and
concentration of the ether layer had the odor of benzoyl
chloride. The oil was allowed to stand overnight in ethanol;
the volatile materials were removed under diminished pres-
sure. The deep red glass which remained was decolorized
with activated carbon and recrystallized several times from
ethanol to give white needles, m.p. 116-118°. A mixture
melting point with the known benzoate!® was 95-110°,

Anal. Caled. for C,HeoQy: C, 84.17; H, 6.47. Found:
C, 84.34; H,6.77.

Treatment of the Isomeric Vinyl Alcohol with Lead Tetra-
acetate.—A solution of 0.5 g. of the isomeric vinyl alcohol
in 30 ml. of acetic acid was treated with 1.0 g. of lead tetra-
acetate and heated at 40-45° overnight. Tlie mixture was
poured into 150 ml. of water and the precipitate collected by
filtration. Two crystallizations from high-boiling petro-
leum ether gave needles, m.p. 133-134°. The inelting
point was not affected by admixture of 2-acetoxy-2-mesityl-
phenylacetaldehyde.

Preparation of a Semicarbazone.—A mixture of 0.30 g.
of the isomeric mesitylphenylvinyl alcohol, 0.50 g. of semi-
carbazide hyvdrochloride and 0.75 g. of sodium acetate in
20 ml. of dilute ethanol was allowed to stand in the refrig-
erator for 3 weeks. The crystals which had separated from
solution were collected and recrystallized from methanol
to give long needles, m.p. 204-205°. A mixture melting
point with a sample of the semicarbazone fromn ‘‘normal’’
2-mesityl-2-phenylvinyl alcohol! was not depressed.

Attempts to isomerize the isomeric vinyl alcohol with
iodine, with pyridine, by conversion to its enolate with
methylmagnesium iodide and by seeding with the *‘normal”’
vinyl alcohol were without success.

Neutral Permanganate Oxidation of 2-Acetoxy-2-mesityl-
phenylacetaldehyde.—A solution of 99 mg. of the aldehyde
and 45 mg. of potassium permanganate in 4 ml. of acetone
and 1 ml. of water was heated under reflux for 2 hr. The

(1) R, C. T'nson. N
(1041).

‘1) R. C. Fuson, 12,
1930 (1945).

Found:

Found:

Rabjoln auwd D. J. Byers. ibid., 66, 1272

W. Mavoert and W, J, Shenk. Jr., ¢bid., 67,
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manganese dioxide was removed by filtration and washed
with acetone. The filtrate and washings were concentrated,
made basic with sodium carbonate and extracted three times
with ether. The ether extracts were washed with water,
dried over magnesium sulfate and evaporated to dryness.
The oily residue was taken up in a small volume of boiling
methanol. Cooling to room temperature provided 8 mg.
(10%) of mesityl phenyl diketone, m.p. 134-135°, A mix-
ture melting point with an authentic sample!? was not de-
pressed. The methanol filtrate when cooled to 0° yielded
37 mg. (49%) of slightly colored benzoylmesitylene, m.p.
30-33° (lit. 35°).18

Acidification of the carbonate wash, extraction with
desiccation over magnesium sulfate and evaporation of the
solvent gave a residue too small to characterize by ordinary
methods. The presence of the diarylglycolic acid, however,
was demonstrated by a spot test: a drop of concentrated
sulfuric acid caused the residue to turn reddish-purple.i4

Basic Permanganate Oxidation of 2-Acetoxy-2-mesityl-
phenylacetaldehyde.—A solution of 99 mg. of the aldehyde
and 35 mg. of potassium permanganate in 1 ml. of 10%
agueous sodium hydroxide and 4 ml. of pyridine was allowed
to stand at room temperature for 6 hr. The manganese
dioxide was removed by filtration and washed with pyridine.
The filtrate and washings were concentrated to a small
volume, acidified with dilute hydrochloric acid and extracted
three times with ether. The extracts were washed with
water, extracted twice with aqueous sodium carbonate,
washed again with water and dried over magnesium sulfate.
Evaporation of the solvent yielded 13 mg. (15%,) of mesityl
phenyl diketone, m.p. 134-135°; admixture with an au-
thentic sample caused no depression of the melting point.

The basic extracts and the subsequent water wash were
acidified with dilute hydrochloric acid, extracted three
times with ether, dried over magnesium sulfate and concen-
trated to a small volume. A milliliter of methanol was
added; the resulting solution, when taken to dryness, gave
53 mg. (529 ) of the methanolate of mesitylphenylglycolic
acid, m.p. 85-88°. This material melted at 87-89° after
one crystallization from methanol.!

A solution of 84 mg. of mesityl phenyl diketone in 1 ml.
of 10% aqueous sodium hydroxide and 4 ml. of pyridine
was allowed to stand at room temperature for 6 hr. The
solution was concentrated to a small volume, diluted with
water and extracted three times with ether. The ether ex-
tracts were washed with dilute hydrochloric acid and water,
dried over magnesium sulfate and evaporated to dryness.
The recovered mesityl phenyl diketone, m.p. 134-135°,
weighed 82 mg. (98%,).

Mesityl-p-tolylacetic Acid.—To a solution of 50 g. of p-
methylmandelic acid in 200 ml. of mesitylene heated to

(12) A. R. Gray and R. C. Fuson, TRis JoURNAL, §6, 739 (1934).

(13) K. Elbs, J. prakt. Chem., 36, 465 (1887).

(14) C. D. Shacklett and H. A. Smith, Tuis Jourwar, 75, 2654
(1933).

(15) H. H. Weinstock, Jr., and R, C. Fuson, 7bid., 58, 1233 (1936).
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70° was added dropwise 53 ml. of fuming stannic chloride.
The mixture was heated for 8 hr. and poured into 200 ml. of
water. Ether was added and the mixture washed with
dilute hydrochloric acid, then extracted with 109, sodium
carbonate solution. Acidification of the alkaline extract
and recrystallization of the product from ethanol gave 57.4
g. (72%) of the mesityl-p-tolylacetic acid, a colorless solid
melting at 213-215°. The acid was also prepared in 74%,
yield by the condensation of 5 g. of mesitylglycolic acid with
50 ml. of toluene by use of 10.2 g. of stannic chloride as cata-
lyst.

Mesityl-p-tolylketene.—A solution of 8 g. of mesityl-p-
tolylacetic acid in 150 ml. of benzene was mixed with 2.2
ml. of thionyl chloride and 0.5 ml. of pyridine and the mix-
ture heated under reflux for 10 hr. The pyridine hydro-
chloride was removed by filtration and the solvent was
evaporated iz vacuo. The ketene was a yellow oil boiling
at 142-145° (4 mm.), yield 6.2 g. (83%).

Mesityl-p-tolylvinyl Alcohol.—To the Grignard reagent
prepared from 2 g. of magnesium and 9 ml. of ¢-butyl chlo-
ride was added 6.2 g. of mesityl-p-tolylketene in ether.
The solution was heated under reflux for 3 hr. and then
poured into a mixture of ice and hydrochloric acid. The
ether layer was washed with water, dried and evaporated.
The mesityl-p-tolylvinyl alcohol was recrystallized from
high-boiling petroleum ether to give 2.87 g. (46%,) of a color-
less solid, m.p. 104-105°.

Anal. Caled. for CisHzO: C, 85.67; H, 7.99. Found:
C, 86.12; H, 8.08.

The benzoate, prepared by the use of benzoyl chloride and
pyridine, was recrystallized from ethanol, m.p. 151-152°.

Anal. Caled. for CyHO2: C, 84.24; H, 6.79. Found:
C, 84.51; H, 6.84.

The Mixed Anhydride of Acetic and Mesitylphenylacetic
Acids.—A slow stream of ketene gas, prepared by pyrolysis
of acetone, was bubbled through a solution of 5 g. of mesityl-
phenylacetic acid in 75 ml. of ether for 1 hr. The solution
was washed with water and sodium carbonate solution, then
dried. After the solvent had been removed by evaporation,
the product slowly became crystalline. It crystallized
from high-boiling petroleurn ether in colorless rhombic crys-
tals melting at 74-75°.

Amnal. Caled. for CyyH20;3: C, 77.00; H, 6.80. Found:
C, 76.50; H, 6.91.

A portion of this anhydride was hydrolvzed by treatment
with sodium hydroxide to give mesitylphenylacetic acid
which was characterized by a mixture melting point deter-
mination with an authentic specimen.

Diphenylacetaldehyde was prepared according to the
method of Danilov.1®

(16) S. Danilov, Ber., 60, 2391 (1927).
URBANA, ILLINOIS
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The Addition of {-Butylmagnesium Chloride to 2,2-Diphenyl-1-acenaphthenone

By Rey~oLD C. FusoN AND GARY W. GRIFFIN?
RECEIVED DECEMBER 17, 1956

2,2-Diphenyl-1-acenaphthenone (I) has been found to condense with ¢-butylmagnesium chloride in the 1,6-manner to

yield a dihydroaromatic derivative II.

As a by-product was isolated a completely aromatized ketone, likewise containing
the t-butyl group, which is believed to be the 8-t-butyl derivative XII.

The action of methylmagnesium iodide on the

original acenaphthenone was found to convert it to the corresponding olefin XIV. Under forcing conditions the acenaphthe-
none also was attacked readily in the conjugate manner by phenylmagnesium bromide to give an aromatized phenyl adduct.

2,2-Diphenyl-1-acenaphthenone (I) was selected
for study because of its close similarity to 8-benzo-
pinacolone, which had been found to react in the

(1) Union Carbide and Carbon Company Fellow, 1954-1956.

conjugate manner with Grignard reagents.?2—* Al-
though the acenaphthenone had been reported to

(2) ]. Schmidlin and J. Wohl, Ber., 43, 1145 (1910).
(3) W. A. Mosher and M. L.. Haber, THis JOURNAL, T8, 4604 (1953).
(4) R. C. Fuson and P. E. Wiegert, ibid., 77, 1138 (1955).



