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was removed by distillation, and the product distilled to 
yield 168 g. (1.18 moles, 91% yield based on diketeone) of 
the ketodioxene, b.p. 65-47' ( 2  mm.), m.p. 12-13 , n% 
1.4636, dm4 1.087911; c:z 252.5 mp (log s 3.94); ezH 
247.5mp(loge3.92); qGctane 239.0mp(loge3.93). 

Anal.'* Calcd. for C7H10O3: C, 59.14; H, 7.09. Found: 
C, 59.20; H, 7.15. 

No reaction took place when the acid catalyst was re- 
placed by diethylamine. Careful fractionation of the prod- 
uct from a large scale 'experiment showed no fraction identi- 
fiable as isopropenyl acetoacetate. The forefractions, 
RPOD 1.4590-1.4610, contained only traces of acetone, easily 
removed by water washing, and the later fractions, n% 
1.4650-1.4680, contained small amounts of dehydracetic 
acid. With larger amounts of catalysts, ketene and iso- 
propenyl acetate are also formed. Thus in an experiment as 
above, but with three times as much catalyst, there was ob- 
tained only a 70% yield of the adduct, 2% of ketene and 
10% of isopropenyl acetate 

2,4-Dimethyl-2-ethyl-6-keto-I ,3-dioxene .-Methyl ethyl 
ketone reacts similarly to yield a water-white liquid, b.p. 
70-74' (5 mm.), nmD 1.4633, dZo4 1.065. 

Anal. Calcd. for C&&: C, 61.52; H, 7.75. Found: 
C, 61.20; H ,  7.50. 

2,4-Dimethyl-2-phenyI-6-keto-l ,J-dioxene .-A mixture 
of acetophenone (120 g.), diketene (84 9.) and m-xylene- 
sulfonic acid (0.4 9.) was heated a t  90" for 7 hours and then 
stripped in vacuo. Cooling yielded 100 g. of crude adduct, 
m.p. 75-80', which crystallized from a mixture of benzene 
and cyclohexane in shiny white platelets melting a t  93.5'. 
XE:H247.5rnp(log~3.86); %?240.0mp(loge3.84). 

Anal. Calcd. for C12H1203: C, 70.57; H ,  5.92. Found: 
C, 70.21; H ,  5.80. Kuhn-RothI3 C-CH3 det.: Calcd. for 
1 C-CH3: 7.35. Found: 8.67,8.92. 
2 ,2-Dibenzyl-4-methyl-6-keto-1,3-dioxene prepared simi- 

larly from dibenzyl ketone and diketene with p-toluenesul- 

(11) Since the publication of our preliminary communication,l we 
have prepared some 5 kg, of the acetone adduct. The constants here 
reported are those of our purest product. 

(12) Analyses by the Micro-Tech Laboratories, Skokie, Illinois. 
(13) The experimental value of 1.2 C-methyls is as much as might be 

expected, as acetophenone gives only 0.1 C-methyl. Also, as acid 
hydrolysis may precede oxidation, this is not adduced as structural 
evidence. 

fonic acid, and crystallized from benzene melts a t  104-105"; 
XE2H 252.5 mp (log e 3.77); ,gctane 246.0 mp (log e 3.77). 

Anal. Calcd. for C19HlsOa: C, 77.53; H,  6.16. Found: 
C, 78.00; H, 6.25. 

Dehydracetic Acid.-A mixture of the acetone adduct (10 
g., 0.07 mole), toluene (200 cc.) and calcium acetate (0.1 g.) 
was heated with solvent take-off for 5 hours, when 4.0 g. 
(0.069 mole) of acetone had collected in the distillate. The 
residue was extracted with dilute aqueous sodium carbonate 
from which 3 g. (51 %) of dehydracetic acid was obtained on 
acidification. 

Higher Acetoacetates.-A mixture of the acetone adduct 
(20 g., 0.14 mole), 1-butanol (20 g., 0.27 mole) and a trace 
of p-toluenesulfonic acid was heated a t  100" for 3 hours. 
Distillation of the product in vacuo yielded 21 g. (95%) of n- 
butyl acetoacetate, n% 1.4280. 

Similarly, a mixture of the acetophenone adduct (13 g.) 
and methanol (10 cc.) yielded 9 g. of a mixture of aceto- 
phenone and methyl acetoacetate. 

A mixture of 4 g. of cholesterol, 8 g. of the acetone adduct, 
10 cc. of toluene and a trace of p-toluenesulfonic acid was 
refluxed for 5 hours. Distillation in vacuo yielded 4 g. of 
unchanged acetone adduct, and crystallization of the residue 
from aqueous ethanol gave 4 g. of cholesteryl acetoacetate1* 
identical with authentic material (mixed m.p. and I.R. 
spectra). 

Acetoacetanilide.-A solution of 28.4 g. (0.2 mole) of the 
acetone adduct, 18.6 g. (0.2 mole) of aniline and 1 g. of di- 
ethanolamine in 100 cc. of xylene was heated until no more 
acetone could be detected in the distillate. The mixture 
was then cooled and acidified with concd. hydrochloric acid 
until acid to brom phenol blue. The solid which had pre- 
cipitated and the xylene solution were combined and ex- 
tracted with dilute aqueous sodium hydroxide from which 16 
g. of acetoacetanilide, m.p. 84-85', was obtained on acidi- 
fication. 
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(14) A. R. Bader, L. 0. Cummings and H. A. Vogel, THIS JOURNAL, 
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Three 1,5-diaryl-l,3-pentadien-l-ol-5-ones have been prepared in which the aryl radicals are mesityl or duryl. The 
method of synthesis involves the condensation of the bromomagnesium enolates of acetomesitylene and of acetodurene with 
the enolates corresponding t o  the hydroxymethylene derivatives of acetomesitylene and acetodurene. The enolates gen- 
erated from the pentadienolones and the hydroxymethylene compounds are discussed as vinylogs of carboxylate ions. 

In spite of the great interest shown in the behav- 
ior of glutaconic esters, their analogs in the diketone 
series have never been described. In the present 
study it has been possible to prepare examples of 
this series in which the ketone groups are attached 
to radicals of the mesityl type. The dimesityl 
compound , lJ5-dimesityl- 1 ,&pentadien-1-old-one 
(I), is a yellow solid and represents a new type of 
stable enol. It forms an acetate which, as was to be 

0 OH 0 0 

MesC--CH=CH-CH=AMes MesC-CHsCHCHnCMes 
/I I/ I/ 

I 
%Ha 

I I1 

expected, is readily hydrolyzed. It reacts with 
an excess of phenylmagnesium bromide to give 1,5- 
dimesityl-3-phenyl-l,5-pentadione (11). The addi- 
tion reaction involves the completely symmetrical 
enolate 111, which is much more highly stabilized 
by resonance than the parent enol. The reaction of 
the enolate with the Grignard reagent illustrates a 
salient characteristic of such vinylogs of carboxyl- 
ate ions. 

0 0- 
I 

0- 0 
Mes A -CH=CH-C!H=CMes @ 

A I1 
Mes =CH-CH=CHCMes 

I11 
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The carbonylic reactivity is abnormally low and the 
point of greatest electron deficiency is at the central 
carbon atom. The cationoid character of the eno- 
late is sufficient to permit attack by the phenyl re- 
agent but not by the much weaker reagent, the 
bromomagnesium enolate of acetomesitylene (Mes- 
COCH2MgBr). 

The structure assigned to the phenylated com- 
pound I1 was confirmed by its synthesis from the 
bromomagnesium enolate of acetomesitylene and 
benzalacetomesitylene. 

0 0 
II I/ 

MesCCH=CHCeH6 f MesCCHnMgBr + 
OMgBr 

HzO 
MesC!!=CHCHCHt Mes + I1 

I 
I 

CaHs 
The dimesitylpentadienolone (I) was made by 

condensing the bromomagnesium enolate of aceto- 
mesitylene with ethyl formate by a modification of 
the method of Fuson, Fugate and Fisher.’ Under 
suitable conditions the intermediate hydroxy di- 

OH 0 

DurC=CH-CH=CHCMes 
XIIb 

I I/ 
ketone VI could be iso- 
lated. The synthesis of 
this compound, it may be 
noted, is very similar to 
that of a, y-dibenzoyl- 
a, y-dibenzohydryl-P-hy- 
droxypropane reported 
by Kohler and Petersonm2 

The dimesitylpentadi- 
enolone (I) could be 
made also by condens- 
ing the bromomagnesium 
enolate of acetomesityl- 
ene with the hydroxy- 
methylene derivative of 
acetomesitylene. A mole 

procedure employed. Prolonged heating in petro- 
leum ether caused the enol to ketonize; when the 
solution was allowed to cool, the yellow diketone X 
separated. 

0 0 OH 0 
II It I I/ 

DurCCH=CHOH VI1 DurCCH&HCH&Dur VI11 
0 OH 
I I  I 

I I  I I  

DurCCH=CH-CH=CDur IX 
0 .  0 

DurCCH=CH-CHzCDur X 

Condensation of the didurylpentadienolone with 
phenylmagnesium bromide gave 1,5-diduryl-3- 
phenyl-1,5-pentadione. When one mole of the 
Grignard reagent was employed and the addition 
was performed in the inverse manner the pentadi- 
enol was recovered unchanged. 

As the following chart indicates, the method of 
making the dimesityl and didurylpentadienolones 
was adapted to the preparation of keto enols of this 
type in which the two aryl radicals are different. 

0 OH 
Dur C-CH=CH-CH=dMes II 

XIIa 

of the magnesium compound serves to generate the 
enolate IVa,b which condenses with a second mole 
of the magnesium compound to yield the ion V 
corresponding to the hydroxy precursor VI of the 
observed product. 

I 0 
I1 

MesC-CH=CHO - 

IVa 1 - 0- + 
I 

Mesb=CH-CH==O 1 
IVb 

0 0- 0 
MesC--~H-(!!H-CHzbMes 11 + 

V VI 
It is apparent from the principal resonance 

structures IVa,b of the enolate, a vinylog of the 
mesitoate ion, that the aldehyde carbon atom is the 
principal cationoid center. 

When acetodurene was employed the condensa- 
tion with ethyl formate yielded the hydroxy meth- 
ylene derivative VII: the hydroxydiketone VIII, or 
the didurylpentadienolone (IX), depending on the 

(1) R. C. Fuson, W. 0. Fugate and C. H. Fisher, THIS JOURNAL, 61, 

(2) E. P. Kohler and W. L). Peterson. ibid., 66, 1073 (1033). 
2382 (1038). 

I I  
0 

DurCCH=CHOH 
II 

DurCCH=CH-CH=CMes 

i - i  
0-  I B J  MesCCHnMgBr 

DurC=CH-CH=CHCMes 
XIb 

The durylmesityl enol was made in the two ways 
shown in the diagram. 

Since the two isomeric enols XIIa and XIIb are 
derived from a common enolate XIa, b, it is not 
possible, without further information, to assign 
either structure to the product. 

Treatment of the “unsymmetrical” dienolone 
XIIa,b with phenylmagnesium bromide pro- 
duced l-duryl-5-mesityl-3-phenyl-1,5-pentadione 
(XIII), the structure of which was established by 
its preparation from benzalacetomesitylene and the 
enolate of acetodurene. 

DurCOCHzMgBr 
M~.sCOCH=CHC~H~ - 

MesCOCHnCHCHzCODur 

CaHa 
I 

XI11 
Experimental3 

1 ,5-Dimesityl-l,3-pentadien-l-ol-S-one (I) .-A solution 
of 24.3 g. (0.15 mole) of acetomesitylene in 50 ml. of dry 
benzene was added dropwise, with stirring, to the Grignard 
reagent previously prepared from 16.4 g. of ethyl bromide 
and 3.7 g. of magnesium turnings in a mixture of 75 ml. of 
dry benzene and 25 ml. of dry ether. After the mixture 
had been boiled under reflux for one-half hour and cooled, 
a solution of 11.1 g. (0.15 mole) of ethyl formate in 40 ml. 

( 5 )  All rurltiug points nrr uucorrected. 
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of benzene was added. The resulting clear solution was 
stirred a t  room temperature for one hour and boiled under 
reflux for an additional hour. When the reaction mixture 
was treated with an ice-cold, saturated solution of ammo- 
nium chloride an emulsion was produced which was broken 
by acidification with dilute hydrochloric acid. The organic 
layer was washed well with water and extracted with 10% 
sodium carbonate solution; the extract contained the hy- 
droxymethyleneacetomesitylene, isolation of which is de- 
scribed below. The benzene solution was concentrated on 
the steam-bath and diluted with a large volume of low-boiling 
petroleum ether. After being allowed to stand in the ice-box 
overnight, the solution was found to have deposited a solid, 
which was collected on a filter and washed with petroleum 
ether; m.p. 152-156', yield 2.48 g. (5%). One crystalli- 
zation from 95% ethanol afforded the dimesity1pentadien:- 
lone as amber-colored, flat prims melting a t  159-159.5 . 
Further recrystallization of the dienolone did not change its 
melting point or color. 

Anal.* Calcd. for C23H2802: C, 82.60; H, 7.84. Found: 
C, 82.86; H ,  7.89. 

The infrared absorption spectrum6 of this compound con- 
tains a broad shoulder band in the region of 3000 cm.-l sug- 
gestive of a strongly bonded hydroxyl group. A broad, in- 
tense absorption band in the 1500-1600 cm.-l region is at- 
tributed to the conjugated, hindered carbonyl absorption. 
This band contains two small maxima a t  1537 and 1585 
cm.-'. 

Presumably the pentadienolone was formed from the in- 
termediate hydroxy diketone by the dehydrating action of 
the acid used in decomposing the Grignard reaction mixture. 
Isolation of the hydroxy compound was achieved in an ex- 
periment described below. 

Hydroxymethyleneacetomesitylene.'-The soda extract 
from the preceding experiment was carefully acidified with 
dilute hydrochloric acid. The liberated oil was taken up 
in ether, the solution shaken with saturated aqueous cupric 
acetate and the insoluble copper complex was collected on a 
filter; yield 11.0 g. (33%). The hydroxymethyleneaceto- 
mesitylene was isolated in sufficient purity for synthetic 
purposes merely by shaking an ethereal suspension of the 
copper complex with dilute hydrochloric acid. After the 
ether layer had been washed well with water and dried over 
anhydrous magnesium sulfate, the solvent was evaporated 
i n  vacuo. 

1,5-Dimesityl-l,5-pentadioned-o1 (VI)  .-The bromo- 
magnesium enolate prepared from 0.20 mole of acetomesityl- 
ene was treated with a benzene solution of 0.10 mole of ethyl 
formate and the reaction was completed as described above. 
Decomposition with cold, very dilute hydrochloric acid was 
followed by extraction with sodium carbonate solution. 
Treatment of the concentrated benzene layer with low- 
boiling petroleum ether liberated the crude diketo alcohol 
as a white solid, m.p.  ll5-117", yield 2.4 g. (7%). It 
crystallized from aqueous ethanol as white platelets, m.p. 
118.5-1 19 . S o .  

Anal. Calcd. for C~XH?~O:~:  C, 78.38; H, 8.01. Found: 
C, 78.65; H, 8.17. 

The soda extract again afforded hydroxymethyleneaceto- 
mesitylene, isolated as its copper complex; yield 11.2 g. 

The diketo alcohol was dissolved in a hot mixture of eth- 
anol and concentrated hydrochloric acid (7  : 3 ) .  When the 
solution was cooled the dimesit?-lpeiit:idienolonr qeparated; 
yield SO%, m.p. 157.5-159'. 

Reaction of the Bromomagnesium Enolate of Acetomesi- 
tylene with Ethyl Formate in a Molar Ratio of Three to One. 
--Treatment of the enolate, prepared from 0.15 mole of 
acetomesitylene, with 0.05 mole of ethyl formate produced 
3 . 1  g. (19%) of the dimesitylpentadienolone ( I ) ,  m.p. 157- 
1,59'. Only a trace (0.1 g.) of the copper complex of hy- 
droxymethyleneacetomesitylene was obtained. 

Reaction of the Bromomagnesium Enolate of Acetomesi- 
tylene with Hydroxymethyleneacetomesitylene .-The eno- 
late was prepared from 15.6 g. of acetomesitylene, and the 
hydroxymethylene compound (6.1 8.' in 25 ml. of dry ben- 

(50%). 

(4) 'The microanalyses were carried out tiy Mrs. Katherine Pih, 
hliss Emily Davis and Mr. Joseph Nemeth. 

( 5 )  The authors are indebted to Miss Helen Miklas for the measure- 
ment and interpretation of the infrared spectra mentioned in thi5 paper. 
. A I 1  c11 t h r .  s~ii'rtrn wwc' < l t ~ l < m n i i i w l  i l l  Niijnl intill 

zene was slowly added to the Grignard mixture. The solu- 
tion was boiled under reflux for 3 hours, cooled and decom- 
posed with hydrochloric acid. The dimesitylpentadieno- 
loneocrystallizedfrom ethanol; yield 3.4 g. (32%), m.p. 156- 
157 . 

The acetate of the dienolone (I) was made by heating a 
solution of 0.30 g. of the enol in 5 ml. of acetic anhydride 
under reflux for 2 hours. The excess acetic anhydride was 
decomposed with a large volume of ice-water and the solid 
was collected. It crystallized from 70% ethanol as faintly 
yellow needles; yield 0.22 g., m.p. 70-71". It was recrys- 
tallized twice from 70% ethanol; m.p. 71-72'. 

Anal. Calcd. for C26H2808: C, 79.75; H, 7.50. Found: 
C, 79.82; H, 7.57. 

The infrared absorption spectrum has bands which may 
be attributed to  a vinyl ester carbonyl group (1767 cm.-l) 
and to  a hindered conjugated ketone group (1649 cm . - I )  
and indicates that the hydroxyl group is absent. 

A small amount of the acetate, dissolved in 95% ethanol, 
was hydrolyzed by dissolving a small pellet of sodium metal 
in the alcoholic solution. The mixture was diluted with 
water and acidified with dilute hydrochloric acid. The 
product, after recrystallization, was identified as the origi- 
nal enol by its melting point (157-158") and by a mixed melt- 
ing point. 

1 ,S-Dimesity1-3-phenyl-l,6pentadione (11) .-To the 
enolate prepared from 3.24 g. of acetomesitylene was added 
dropwise, with stirring, a solution of 5.0 g. of benzalaceto- 
mesitylene in 10 ml. of ether. The mixture was boiled 
under reflux for one hour and worked up in the usual manner. 
The crude 1,5-dimesityl-3-phenyl-l,S-pentadione was crys- 
tallized three times from 95% ethanol; yield 3.8 g. (46%), 
m.p. 138-139'. 

Anal. Calcd. for C2&202: C, 84.41; H, 7.82. Found: 
C, 84.25; H ,  8.03. 

Reaction of 1,5-Dimesityl-l,3-pentadien-l-ol-5-one with 
Phenylmagnesium Bromide .-To the Grignard reagent, 
prepared from 1.3 g. of bromobenzene and 0.2 g. of magne- 
sium in 15 ml. of dry ether, was added dropwise, with stir- 
riug, a suspension of 1.3 g. of the enol in 50 ml. of benzene. 
After the addition was completed the mixture was boiled 
under reflux, with stirring, for one hour and decomposed 
with an ice-cold solution of ammonium chloride. Evapora- 
tion of the solvents left a residue which crystallized from 
95% ethanol as fine, white needles; yield 0.68 g. (41oJ0), 
m.p. 136.5-137.5'. A mixture of this material wlth the 
product obtained in the foregoing procedure melted at  138- 
139". 

1,5-Diduryl-l ,S-pentadione-3+1 (VIII) .-A benzene solu- 
tion of the enolate Grignard was prepared from 26.6 g. 
(0.15 mole) of acetodurene and an equivalent amount of 
ethylmagnesium bromide. To the cooled enolate mixture 
was added a solution of 11.1 g. (0.15 mole) of ethyl formate 
in ether and the solution was stirred a t  room temperature 
for 2 hours and finally a t  reflux temperature for one hour. 
The reaction mixture was cooled, decomposed with cold 
dilute hydrochloric acid and extracted with 10% sodium 
carbonate solution. Treatment of the concentrated organic 
layer with 200 ml. of low-boiling petroleum ether deposited 
the hydroxy diketone as a white solid. It was collected on 
a filter and the filtrate was preserved for the recovery of 
acetodurene. The solid diketone crystallized from 95% 
ethanol; yield 4.6 g. (8'%), m.p. 118.5-120'. Three re- 
crystallizations gave a product of analytical purity, m .p. 
121-122O. 

.4nal. Calcd. for C2:Ha203: C, 78.91; H, 8.48. Found: 
C, 78.94; H, 8.37. 
Hydroxymethyleneacetodurene .-Careful acidification of 

the soda extract from the preceding procedure gave hydroxp- 
methyleneacetodurene as a whitesolid; yield 14.8 g. (48%). 
It was recrystallized three times from 50% ethanol; m.p. 
90-91O. 

Anal. Calcd. for ClaHIeO2: C, 76.43; H, 7.90. Found: 
C, 76.48; H ,  7.99. 

When this compound was recrystallized from ether the 
melting point was raised to  100-101". Admixture withothe 
low-melting material gave a sample melting a t  ca. 94-96 . 

The cupric enolate of hydroxymethyleneacetodurene was 
prepared by shaking an ethereal solution of the hydroxy 
compound with saturated aqueous cupric acetate. The 
iiiwlrihlr rompleu waq rnllectrtl and crpstnllizetl from rarlmi 
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tetrachloride; it formed finely-divided gray crystals, m.p, 
246-247' dec. 

Anal. Calcd. for (ClaHrsO~)&u: C, 66.43; H, 6.43. 
Found: C, 66.32; H, 6.59. 

The ferric enolate of the hydroxymethylene compound 
was prepared by adding a 3% aqueous solution of ferric 
chloride to an equal volume of a concentrated alcohol solu- 
tion of hydroxymethyleneacetodurene. After being allowed 
to  stand for 10 minutes the orange solid was collected; it 
separated from a mixture of 'petroleum ether (b.p. 90-120") 
and chloroform as a deep-orange micro-crystalline solid, 
m.p. ca. 295-300' dec. 

Ana2. Calcd. for (C13H1602)3Fe: C, 70.37; H, 6.82; Fe, 
8.39. Found: C, 70.11; H ,  6.96; Fe as (Fe20a), 8.20. 

1 ,5-Diduryl-l,3-pentadien-l-ol-5-one (IX) .-The diduryl 
hydroxy diketone (m.p. 118.5-120') was dissolved in a hot 
ethanol-hydrochloric acid mixture (7: 3). The cooled 
solution ailorded an excellent yield of the didurylpentadi- 
enolone, m.p. 160.5-161.5'. 

Anal. Calcd. for C26Ha002: C, 82.83; H, 8.34. Found: 
C, 83.03: H, 8.38. 

The infrared absorption spectrum shows a broad shoulder 
band in the region of 3000 cm.-l, which may be attributed 
to the hydroxyl group. A broad band in the 1500-1600 
cm.-l region containing a maximum at 1548 cm.-1 and a 
shoulder at 1585 cm-1 is imputed to  absorption by the con- 
jugated, hindered ketone group. 

The acetate of the pentadienolone was prepared by heat- 
ing 0.2 g. of the enol with 5 ml. of acetic anhydride under 
reflux for one hour. The excess acetic anhydride was de- 
composed with water and the enol acetate was crystallized 
three times from 70% ethanol; m.p. 119-120'. 

Anal. Calcd. for Cz,HaeOa: C, 80.17; H, 7.98. Found: 
C, 80.27; H, 8.04. 

The infrared absorption spectrum has a maximum a t  
1764 cm.-l assignable to  a vinyl ester carbonyl group and a 
band at 1653 ern.-' attributable to a conjugated, hindered 
carbonyl group. 

Reaction of the Bromomagnesium Enolate of Acetodurene 
with Ethyl Formate. (a) In a Molar Ratio of Two to 0ne.- 
The enolate, prepared from 0.20 mole of acetodurene, was 
treated with 0.10 mole of ethyl formate. The reaction 
afforded hydroxymethyleneacetodurene, isolated as its 
copper derivative, in 42% yield. This product was accom- 
panied by a 10% yield of the crude didurylpentadienolone. 
The latter was crystallized from ethanolic hydrochloric acid; 
yield 7%, m.p. 159-160.5'. 

(b) In a Molar Ratio of Three to One.-The enolate pre- 
pared from 0.15 mole of acetodurene was allowed to  react 
with 0.05 mole of ethyl formate. The reaction was com- 
pleted by prolonged boiling, under reflux, but a granular 
suspension remained. In other experiments in this series, 
utilizing lower reactant ratios, the reaction mixture con- 
sistently became clear upon the addition of the formate. 
The mixture was nevertheless manipulated in the pre- 
scribed manner and afforded relatively pure hydroxymethyl- 
eneacetodurene; yield 9.4 g. (92%), m.p. 98-99'. None 
of the expected didurylpentadienolone nor the correspond- 
ing diketo alcohol was isolated. 

Reaction of the Bromomagnesium Enolate of Acetodurene 
with Hydroxymethy1eneacetodurene.-A benzene solution 
of the enolate prepared from 10.6 g. (0.06 mole) of aceto- 
durene was treated with a solution of 4.1 g. (0.02 mole) of 
hydroxymethyleneacetodurene in 50 ml . of warm benzene. 
The mixture was boiled under reflux for 3 hours, cooled and 
decomposed with cold, dilute hydrochloric acid. The 
concentrated organic layer was again treated with low- 
boiling petroleum ether and afforded 1.2 g. of a solid, m.p. 
98-145'. This material, apparently the partially dehy- 
drated diduryl hydroxy diketone, was crystallized from 
ethanolic hydrochloric acid to  give the pure didurylpenta- 
dienolone; yield 0.9 g. (12%), m.p. 159.5-161 . Appreci- 
able amounts of acetodurene were recovered from the petro- 
leum ether liquors. 

Inverse Reaction of Phenylrsagnwium Bromide with 
1,5-Diduryl-1,3-pentadien-l-ol-5-one. 1.5-Diduryl.3-phen- 
yl-1 &pentahone .-The Grignard reagent prepared from 
0.003 mole of bromobenzene was added, under a nitrogen 
atmosphere and with stirring, to a suspension of a molar 
equivalent amount of the pentadienolone in benzene the 

resulting mixture was boiled under reflux with stirring, for 
one hour. Following hydrochloric acid decomposition the 
enol was recovered unchanged. When the molar ratio of 
phenylmagnesium bromide to enol was two to one the reac- 
tion afforded the phenylated diduryl pentadione, which 
crystallized from ethanol; yield 0.64 g. (49%), m.p. 186- 
187.5". Two recrystallizations gave fine white needles, 
m.p. 188-189". 

Anal. Calcd. for C31H3602: C, 84.48; H, 8.24. Found: 
C, 84.50; H, 8.21. 

A mixed melting point determination showed this product 
to be identical with that obtained from the reaction of equi- 
molar quantities of benzalacetodurene and the enolate Grig- 
nard reagent of acetodurene. 

1,5-Didury1-2-penten-l ,5-dione (X).-A mixture of 0.5 g. 
of the enol and 25 ml. of petroleum ether (b.p. 90-120') was 
boiled under reflux, in an atmosphere of nitrogen, far 6 hours. 
The yellow solution degosited the didurylpentenedione when 
cooled; m.p. 129-131 . The solid crystallized from high- 
boiling petroleum ether as tiny, nearly white flakes, m.p. 
133-134". 

Anal. Calcd. for C25H3002: C, 82.83; H ,  8.34. Found: 
C, 82.62; H, 8.37. 

The infrared absorption spectrum has bands attributable 
to a hindered, conjugated carbonyl (1658 cm.-l) and a 
simple hindered carbonyl group (1691 cm.-l) and indicates 
that the hydroxyl group is absent. 

Crystallization of the pentenedione from ethanol contain- 
ing a trace of hydrochloric acid effected tautomerization to 
the pentadienolone, m.p. 161-162". A mixed melting point 
with a known sample of the enol showed no depression. 

The Durylmesitylpentadienolone (XIIa,b) . Reaction of 
the Bromomagnesium Enolate of Acetodurene with Hy- 
droxymethyleneacetomesitylene .-A solution of 4.3 g. of 
hydroxymethyleneacetomesitylene in 30 ml. of dry benzene 
was added rapidly to  the enolate previously prepared from 
12.4 g. of acetodurene. The reaction mixture was boiled 
under reflux, with stirring, for a period of 4 hours, cooled 
and decomposed with hydrochloric acid. The isolation 
procedure was that previously described; the solid product, 
obtained in 5% yield, crystallized from 70% ethanol as 
light-amber needles, m.p. 134-135". 

Anal. Calcd. for C~~H2802: C, 82.71; H, 8.10. Found: 
C, 82.92; H, 8.05. 

The infrared absorption spectrum shows a broad absorp- 
tion band in the region of 3000 cm.-' associated with a hy- 
drogen bonded hydroxyl group and a broad band with a 
maximum a t  1589 cm.? and a shoulder a t  1550 cm.-' im- 
puted to the conjugated carbonyl group. 

Reaction of the Bromomagnesium Enolate of Aceto- 
mesitylene with Hydroxymethyleneacetodurene .-The eno- 
late, prepared from 9.7 g. of acetomesitylene, was treated 
with a warm benzene solution of 4.1 g. of hydroxymethylene- 
acetodurene and the reaction was completed in the usual 
manner. The crude product crystallized from 70% ethanol; 
yield 0.63 g. (9%), m.p. 133-134'. A mixed melting point 
with the duryl mesityl pentadienolone from the preceding 
experiment showed no depression. 

1-Duryl-3-phenyl-5-mesityl-1,5-pentadione (XIII) .-A 
solution of 5.0 g. of benzalacetomesitylene in 20 ml. of ether 
was added to  the enolate prepared from 3.5 g. of acetodur- 
ene. The mixture was boiled under reflux, with stirring, 
for one hour, cooled and decomposed with dilute hydro- 
chloric acid. White needles separated in the organic phase; 
yield 5.7 g. (66%), m.p. 165-167'. The diketone was re- 
crystallized from a large volume of ethanol; m.p. 167.5- 
168.5'. 

Anal. Calcd. for C A O H S ~ O ~ :  C, 84.47; H ,  8.03. Found: 
C,  84.22; H, 8.24. 

Reaction of Phenylmagnssium Bromide with the Duryl 
Mesityl Pentadienolone .-To the Grignard reagent pre- 
pared from 0.63 g. of bromobenzene was added a suspension 
of 0.50 g. of the enol in 10 ml. of benzene. The mixture 
was boiled under reflux for one hour, cooled and decomposed 
with acid; the product was crystallized three times from 
ethanol; m.p. 166-167 . A mixture with a sample of the 
phenylated diketone from the preceding experiment melted 
at 167.5-168.5". 
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