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3-Bromomesitylacetamide (0.38 g.) was obtained as 
alkali-insoluble residue. After crystallization from ben- 
zene-high-boiling petroleum ether, it formed white, fluffy 
needles melting a t  231-232 '. 

Anal. Calcd. for C1,HlaONBr: C, 51.58; H, 5.,51. 
Found: C, 51.78; H,  5.49. 

The acid mas converted to the acid chloride (b. p. 146- 
148' (4 mm.)) in 85% yield by the action of thionyl chlo- 
ride at  room temperature. 
3-Bromodesoxymesitoin.-A solution of 3-bromomesityl- 

acetyl chloride (3.2.5 g . )  in mesitylene ( 5  cc.) was added 
over fifteen minutes to a stirred mixture of mesitylene (15 
cc.), aluminum chloride (2  g.) ,  and carbon disulfide (40 cc.) 
at 0". Over one hour, the mixture was gradually warmed 
to 50", a t  which temperature it refluxed gently for fifteen 
minutes. I t  was decomposed with ice and hydrochloric 
acid; the organic layer was diluted with 100 cc. of ether 
and washed with dilute alkali and water. Steam distilla- 

tion removed the solvents and excess mesitylene; the resi- 
due was dried and crystallized from absolute alcohol. The 
white solid product melted at 97-99"; a mixture with the 
product of the Friedel-Crafts reaction between mesityl- 
acetyl chloride and bromomesitylene melted a t  9i--99 O .  

Summary 
Isomeric bromo 1,2-dimesi tyl- 1-propen- 1-01s 

have been prepared; they are very unstable com- 
pared to similar vinyl alcohols containing no 
halogen substituent. 

The Friedel-Crafts reaction of mesitylacetyl 
chloride and bromomesitylene has been shown to 
yield 3-bromodesoxymesitoin instead of the ex- 
pected 3'-bromo compound. 
URBANA, ILLINOIS RECEIVED SEPTEMBER 8, 1942 
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Enediols. XI.' Vinylogs of Ethylene and Acetylene Glycols 

BY REYNOLD C. FUSON, D. J. BYERS~ AND A. I. RACHLIN 

The production of a stable vinyl alcohol by the 
hydrogenation of mesityl a-mesitylvinyl ketone 
(I) suggested that the corresponding dienol (11) 
might be formed if the reduction could be caused 
to take place bimolecularly. Experiment has 
shown that this type of reduction can be accom- 
plished readily and in high yield by use of the 
binary mixture, Mg-MgL4 

The structure of the dienol, 1,2,5,6-tetramesityl- 
l,j-hexadien-1,6-diol (11), was established by use 
of the cleavage described recently for enols of this 
type.5 Treatment with oxygen converted it to 
mesitol and 1,2-dimesitoylethane (111). 

The dienol exhibited chemical properties simi- 
lar to those of the monoenol. It could be ke- 
tonized by long treatment with hot alcoholic hy- 
drogen chloride to yield 1,2,5,6-tetramesityl-1,6- 
hexanedione (IV) . The dienol was regenerated by 
use of ethylmagnesium bromide. Oxidation with 
permanganate brought about cleavage, giving the 
parent vinyl ketone (I). This remarkable reac- 
tion resembles the cleavage of 1,2-glycols by lead 
tetraacetate'j; it was found that cleavage to the 
vinyl ketone could be effected with this reagent. 

(1) For the tenth communication of this series see Fuson and 

(2) DuPont Post-doctorate Fellow, 1940-1941. .- 
13) Fuson, Corse and McKeever, THIS JOURNAL, 62, 3260 (1940). 
(4) Gomberg and Bachmann, ibzd. .  49, 236 (1927). 
(5) Fuson, Byers, Rachlin and Southwick, i b i d . ,  64, 2886 (1942). 
16) Criegee, Ber., 64B, 200 (1931). 

Scott, THIS JOURNAL, 64, 2152 (1942). 
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This scission of a 1,6-glycol with lead tetraace- 
tate is in accord with the vinylogous relationship 
between this glycol and ethylene glycol. It is par- 
ticularly interesting from a theoretical point of 
view, since the formation of a cyclic intermediate 
seems unlikely.8 

The principal product of the oxidation, however, 
was not the vinyl ketone but the doubly unsatu- 
rated diketone, 1,2,5,6-tetramesityl-2,4-hexadien- 

(7) Mes is used to represent the mesityl radical. 
(8) Criegee, Kraft and Rank, Ann., 507, 169 (1933). 



I ,6-dione (V). This cornpound underwent 1,s hy- 
drogenation to yield what was perhaps the most 
remarkable compound of the entire series the 
dienol, l,",b,O-teiramesityl-l ,S,.S-hexatriene- 1 ,(i - 
diol (VI). I t  is a vinylog oi the enediol, I,?-di- 
rnesitylacetylene glycol (VII). Like the acetylene 
glycol, i t  can be ketonized by treatment with al- 
coholic hydrogen chloride. From the resulting 
diketone (VIII) the dienol can be regenerated by 
the use of ethylmagnesium bromide. 

Experimental!' 
1,2,5,6-Tetramesityl-l,S-hexadiene-1,6-diol (II),-To a 

well-stirred mixture of 1.92 g. of magnesium, 40 cc. of dry 
ether and 80 cc. of dry benzene was added 9.8 g. of iodine 
When the iodine color had disappeared, 11.68 g. of solid 
a-mesitylvinyl mesityl ketone was added within one min- 
ute. The solution was stirrvti and heated at  the refluxing 
temperature for three hours. The reaction inisture was 
cooled, decomposed with iccd hydrochloric acid and washed 
once with xater. The aqueous layer was extracted with 
ether, and the combined organic solution was dried over 
calcium chloride. It was then concentrated to  a voluinc 
of 25 cc. and cooled in an ice-bath. The product which 
precipitated weighed 11 g. (94%) and melted at  203-205". 
The pure compound, recrystallized from benzene, nieltetl 
a t  207--208'. 

dnal. Calcd. for C4~H5002: C, 85.95; H, 8.60; mol. 
r t . ,  586. Found: C, 86.08; H, 8.69; mol. a t .  (ehullio- 
rcopic in chloroform), 005. 

1,2,5,6-Tetramesityl-1,5-hexadiene-1,6-diol Diacetate. 
--A solu!ion of  2.0 g. of the diol (11) in 15 cc. of acetic 
anhydride was heated at the refluxing temperature for two 
hours. The reaction mixture was cooled and poured into 
water. The white diacetate, recrystallized from ben- 
zene, weighed 1.95 g. and melted at 217.5-218.5'. 

Anal. Calcd. for C ~ ~ H M O ~ :  C, 82.34; H, P 11. Fo~i i id :  
C, 82.72; H, 8.23. 

Ketonization of 1,2,5,6-Tetramesityl-1,5-hexadiene-l,6- 
diol.-A solution of 2.0 g. of the diol in 200 cc. of absolute 
ethanol, which had previously been saturated with dry 
hydrogen chloride, was refluxed for twelve hours. The 
solid diketone started to separate from the hot solution. 
The mixture was cooled and filtered. The product 
weighed 1.5 g., and melted a t  250-255". X second crop of 
crystals weighing 0.4 g. was obtained. Recrystallizeti 
from benzene, the diketone (IV) melted ai 259-2tjl". 

-4tzal. Calcd. for C42Hs~01': C, 85.95; H, 8.60. Found: 
C, 86.04; H, 8.83. 

Enolization of 1,2,5,6-Tetramesityl-1,6-hexanedione 
(1Vj.---To a Grignard solution made froni 11 g. of ethyl 
bromide, 2.4 g.of magnesium and 50 cc. of ether was added 
a solution of 1 g. of the diketone (IVj in 5(J cc. of dry ben- 
zene. The mixture was stirred and refluxed for twelve 
hours, cooled and decomposed with iced ammonium chlo- 
ride solution. The aqueous layer was extracted with ben- 
zene, and the benzene solution was dried over calcium 

(9) Microanalyses by Miss Mary S. Kreger, Miss Marxarer hlc 
( ' a r thy .  >lis\ Theta Spoor and  Afr I..  G. Farible 

chloride and concentrated to a volunie of 10 cc. Cooling 
caused the separation of 0.8 g. of a solid, which, after rv- 
crystallization from benzene, melted at  207-208' alone iv 
mixed with a sanipl(. of ihe diol obtained hy the othc.1 
met hod. 

Reaction of 1,2,5,6-Tetramesityl- 1,5-hexadiene-1,6-di ?I 
with Oxygen. --Oxygen was bubbled through a solution c;f 
i g. of the diol in 300 cc. of acetone for seventy-two hours. 
The solvent was removed by distillation and the residue 
was dissolved in ether. The ether solution was extracted 
three times with 1 0 ~ o  potassium bicarbonate solutiori. 
Acidification of the combined bicarbonate solution5 faiIed 
to  cause the precipitation of an insoluble acid. The ether 
bolution was then extracted with several portions of 10 yo 
sodium hydroxide solution. Acidification of the con-  
hined alkaline solutions caused the precipitation of 0.9 g, 
of mesitol. A sample, purified by sublimation, melted 
at 70' and did not depress the melting point of a kiioxr.~~ 
..ample of mesitol. 

The ether solution was washed with water and the resi- 
due, after removal of the ether, weighed 2.2 g. The crudc 
solid was recrystallized from methanol. The first crop of 
crystals weighed 1.2 g. and melted at  13-137" alone or 
whcn mixed \rith an authentic sample of 1,2-dimesitoyl- 
cihaiie. 

Reaction of 1,2,5,6-Tetramesityl-1,5-hexadiene-1,6-d01 
(11) with Potassium Permanganate.--A solution of 1.9 g. 
of potassium permanganate in 250 cc. of acetone was added 
ovtr a period of one-half hour to a well-stirred solution of 
5 g. of the diol in 1fjO cc. of acetone. The manganese di- 
oxide was gathered on a filter and extracted in a Soxhlet 
apparatus with acetone until the solvent was no longer 
yellow. The solutions were combined and concentrated 
10 a volume of 150 cc. The excess pernianganate was re- 
moved by filtration as manganese dioxide and the clear 
yellow solution was concentrated to 25 cc. Cooling caused 
the separation of thc cariary yellow diketone (Vj which 
weighed 2.2 g. and melted at 279-282". After recrystal- 
lization from beiizetie, it iiielted a t  282-284". 

A n d  Calcd. for CLIHIGO?: C, 86.53; H, 7.97. Found: 
C, 80.173; H, 8.13. 

The mother liquor was evaporated to dryness and sub- 
jected to fractional crystallization from methanol. In this 
manner there was isolated 0.2 g. of the diketone and 1.1 g .  
of a white compound identified as a-mesitylvinyl meqityl 
ketone; m. p. 131-132". 

Reaction of 1,2,5,6-Tetramesityl-1,5-hexadiene-1,6-diol 
( I I j  with Lead Tetraacetate.-To a hot well-agitated solu- 
t i011  of 5 g. of the diol in 100 cc. of benzene was added 10.5 
g. of lead tetraacetate. The mixture was stirred and re- 
fluxed for fourteen hours. I t  was filtered and the clear 
solutio11 was concentrated to a volume of 20 cc. Cooling 
caused the separation of 2.5 g. of the yellow diketone (V), 
in. p. 279-282'. Further investigation of the mother 
liquor resulted in the isolation of 0.3 g. of a-mesitylvinyl 
mesityl ketone, ni. p. 1~9--1:31". The residue was a dark 
tar. 

n'hen the reaction t~iixture was heated for five hour,, 
there was produced 2.4 g. of the yellow diketoiie iV) alitl 

0.x g. of a-mesitylvinyl mesityl ketone. 
1,2,5,6-Tetramesityl-1,3,5-hexatriene-1,6-diol (VI).--- 

A. .\ solution of 0.2 g. of the diketone iV)  in 150 cc o! 
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benzene (thiophene-free) was shaken with a platinum 
oxide catalyst and hydrogen a t  atmospheric pressure until 
the yellow color had disappeared. The catalyst was re- 
moved by filtration and the solution was concentrated to a 
small volume and cooled. The resulting white diol melted 
to a yellow liquid a t  252-2.53". 

Anal. Calcd. for CsnHaaOL: C, 86.24; H, 8.28. Found: 
C, 86.14; H, 8.22. 

When it was exposed to the atmosphere, the pure diol 
gradually assumed a brownish color. After two days it 
was brownish-yellow and the melting point was 235-240". 

To a solution of 0.5 g. of the diketone in 75 cc. of 
hot glacial acetic acid was added 3 g. of zinc dust. The 
mixture was heated on a steam-bath for one hour, after 
which time the zinc was removed by filtration. Cooling 
caused the separation of 0.45 g. of a brownish crystalline 
solid which melted, after washing with water, a t  235-240'. 
Recrystallized from ethanol, the diol was white and melted 
to a yellow liquid at  252-253' alone or mixed with a sample 
of the diol obtained by method A. 

1,2,5,6-Tetramesityl-1,3,5-hexatriene-l,6-diol Diace- 
tate.-A. A solution of 0.5 g. of the diol (VI) in 25 cc. of 
acetic anhydride was heated a t  the refluxing temperature 
for ninety minutes. Cooling caused the separation of 0.5 
g. of white needles, m. p. 271-273'. Recrystallized from 
glacial acetic acid, the diacetate melted a t  273-274". 

Anal. Calcd. for CseH6204: C, 82.59; H, 7.83. Found: 
C, 82.63; H, 8.03. 

B. To a solution of 0.18 g. of the diketone (V) in acetic 
anhydride was added 0,3 g. of fused zinc chloride and3 
drops of concentrated hydrochloric acid.I0 The mixture 
was shaken for twenty minutes with 10 mg. of platinum 
oxide catalyst and hydrogen at atmospheric pressure. 
A t  the end of this time the solution was colorless and the 
product separated as white needles. It weighed 0.15 g. 
Recrystallized from glacial acetic acid, it melted a t  273- 
274' alone or mixed with the diacetate obtained by method 
A. 

Oxidation of 1,2,5,6-Tetramesityl-1,3,5-hexatriene-l,6- 
diol with Hydrogen Peroxide.-A solution of 0.28 g. of 
the yellow diketone (V) in 60 cc. of benzene (thiophene- 
free) was shaken with hydrogen a t  atmospheric pressure 
over platinum until the color had disappeared. The 
catalyst was removed by filtration and the benzene solution 
was shaken for ten minutes with 5 cc. of 30y0 hydrogen 
peroxide and 25 cc. of water. The benzene solution turned 
yellow. After removal of the solvent the yellow residue 
weighed 0.19 g. Recrystallized from benzene, the product 

B. 

(10) Thompson, THIS JOURNAL, 61, 1281 (1839). 

melted a t  282-284" alone or when mixed with another 
sample of the yellow diketone. 

Ketonization of 1,2,5,6-Tetramesityl-l,3,5-hexatriene- 
1,6-diol.-Two grams of the yellow diketone (V) was re- 
duced by the zinc and acetic acid method. The resulting 
tricnediol (1.8 g,) was transferred to a flask containing 500 
cc. of absolute ethanol which had previously been saturated 
with dry hydrogen chloride. The solution was refluxed 
on a steam-bath for twelve hours. After cooling, this prod- 
uct (1.25 g.) was separated by filtration; m. p. 170-185". 
The pure diketone (VIII) obtained by fractional crystalli- 
zation from methanol melted a t  201' and weighed 0.8 g. 

Anal. Calcd. for C12H4802: C, 86.24; H, 8.28. Found: 
C, 86.00; H, 8.38. 

Enolization of 1,2,5,6-Tetramesityl-3-hexene-1,6-dione 
(VIII).-To a Grignard solution made from 11 g. of ethyl 
bromide, 2.5 g. of magnesium and 25 cc. of ether was added 
a solution of 1.5 g. of the diketone (VIII) in 10 cc. of ether 
and 25 cc. of benzene. The mixture was stirred and re- 
fluxed for five hours. It was cooled and poured into iced 
ammonium chloride solution. The aqueous layer was 
extracted with 50 cc. of ether. The ether solution was 
dried over calcium chloride and evaporatcd to dryness on a 
steam-bath. Treatment of the residue with cold ethanol 
caused the separation of 0.8 g. of the diol (VI), m. p. 235- 
240". Recrystallized from ethanol, it melted to a yellow 
liquid a t  252-253' alone or mixed with a sample of the 
compound obtained by another method. 

Summary 

Bimolecular reduction of mesityl a-mesityl- 
vinyl ketone yields 1,2,3,6-tetramesityl-l,5-hexa- 
dien-1 ,B-diol, a vinylog of ethylene glycol. Oxida- 
tion of the diol produces chain cleavage analogous 
to that of 1,2-glycols, regenerating the parent 
vinyl ketone. 

A second product of oxidation is 1,2,5,6-tetra- 
mesityl-2,4-hexadien- 1,Gdione. This ketone un- 
dergoes 1,8 addition of hydrogen to yield 1,2,5,6- 
tetramesityl- 1,3,5-hexadien- 1 ,&diol, a rinylog of 
acetylene glycol. 

The new dienols can be ketonized by long treat- 
ment with alcoholic hydrogen chloride. The di- 
enols can be regained by treating the resulting 
diketones with the Grignard reagent. 
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