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Methylation of Disaccharides,—The disaccharide octa-
acetate was converted to the ea-glycosyl chloride with
titanjum tetrachloride” By treatment with silver car-
bonate and methanol the glycosyl chloride was converted
to tlie methyl heptaacetyl-s-glycoside. The heptaacetyl
compound was ethylated in acetone solution with di-
methyl sulfate and 5047 sodiuin hydroxide solution using a
relatively large excess of these reagents. The mcthylation
was completed by two treatuents wit h sodium and methyl
iodide according to the procedure of Pacsu and Trister.®
By this method, methyl heptamethyl-g-lactoside, nt. p.
84.5-85.2°, 1nethyl heptamethyl-g8-cellobinside, m. p.
86-87.5°, methyl lieptamethyl-g-melibioside, u1. p. 105-
106°, methyl heptamethyl-8-gentiobioside, m. p. 105~
106° and miethyl heptamethylmaltoside, b. p. 143° (0.05
wmm.), n%p 1.4620, were prepared. The final yields bhased
on disaccharide octaacetate were in all cases 40-609, of
the theoretical
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. E. Hilbert of the U. S. Northern Regional

(T} Pacsu, Ber., 61, 1508 {1928},

end Doagscoal Prister, T lourwan, 81, 2412 <1
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Research Laboratory for a generous sample of
levoglucosan, and to B. Clifford Hendricks of the
Universityv of Nebraska for seed crystals of
tetramethylgalactose.

Summary

1. A new method for the separation of the hy-
drolysis products of completely methylated di-
saccharides hus been developed. This involves
the introduction of azoyl (p-phenylazobenzovl)
groups into the positions opened by hydrolysis.

2. A similar method has been developed based
on methyl alcoholysis of methylated disaccharides
followed by azoylation of one of the products.

3. Both methods have been applied to five
conipletely methylated disaccharides.

4. Crystalline azoyl derivatives of the eight
methyl trinethyl-p-glucopyranosides have heen
obtained by chromatographic separation of the
a and 3 mixtures.

fawea Crty, Tawa RECEIVED NOVEMIER 17, 1944
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Vinyl Alcohols. XV.

Trisubstituted Vinyl Alcohols

By Reynorp C. Fuson, L. J. ARMSTRONG, Davip H. CHapwick, J. WayNE KNEISLEY,? STANLEY D
RowLanp,? W. J. SHENK, JR., AND QUENTIN F. SOPER

The vinyl alcohols dealt with in this series of
papers, unique in that they contain only liydro-
carbon substituents,* fall into two separate cate-
gories whicli may be designated as aldehyde encls
and ketone ecnols. The stable aldehyde enols
which have been made so far are 2,2-diarylvinyl
alcohols in whicli one or both of the radicals is
mesityl or isodur¥l. They may be represented
by formula I.

Ar A

>C-———CI~IOH >C=C(Mes)OH
11

The ketone enols differ widely in the tendency
to ketonize,® their stability depending on the
nature of the three substituents. Those which
are stable have a mesityl or a similar radical® in the
beta as well as the alpha position and may be rep-
resented by formula II. Moreover, from a con-
sideration of known examples, it appears that A

i1) For the preceding comununication in 1liis series see Fusou,
Byers, Rowland, Southiweek amd Sperate, Turs Jorrya)., 66, 1873
F1044).

t2) Preseut address:
Delaware.

(3) du Pont Yellow iu Chemistry, 194911043,

{4) The enul form of 9-foriuylfiuorene is stable [Wislicenus and
Waldmitller, fSer., 42, 785 (1™ray | Wiilicenus and Ruass, hid,, 43,
2714 (1910) ] and, if the aldelivde is classed as a diarylucetddehyde
would constitule an exceplion tu this stutement.

t3) Up 1o this time the relative rendeacies of vinyl aleohols 1o
ketonize have uol been nreasured accurately,

Mes MMes

Herctles P'owtler Conmipany, Widniington,

Ilaois which can be
tstlicter] staed clurructerized are said 1o le “stable.”

(1) Otler radicals which have freen fred 10 resemble snesitys in
thetr stabitieing tflacace are Jdurvl, soderel aaid 3-browosesityl

may. be any hydrocarbon residue but not hydro-
ge.

The purpose of the present work was to dis-
cover the structural clements which are necessury
and sufficient to stabilize this type of enol. Eight
new trisubstituted vinyl alcoliols have heen
examined in which the structure has been varied
systematically. They fall into two classes which
may be designated as disubstituted acetophe-
nones and distbstituted acetones.

Enols of Disubstituted Acetophenones

The acetophenone enols
formulas IIT to VII.

CH, OH
el
Mes Cel;

are represcnted by

CH; OH
pe=e(
Tip Cult,
v

111
Cyl1,CH. OH CeHs OH
>c», c< >C==C<
A\IL'\ Cs”:. Mes C0H5
v V1
Mes 011 CH, OH
>c=c< See=c
Mes CeH; AMes Mes
VII VIII

The first of these, 2-mesityl-1-phenyl-1-propen-
1-ol (III), differs structurally from the known

(T) Innols are known in which A is methyl or pheuyl. It is inter-
estitlg to note that when A is hydroxyl the vinyl alcohol is a stable
enediol. Althoungh nol a hiydrocarbon residue, the rarical Mes-
COCHz— in the stable enol, 1,2.4-1rimesityl-1-buten-4-ou-1l-ol. of
Latz and Kibler {Tims Jour~Nat, 62, 365 (1940)) should be mentioned
i tlos connection,
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stable enol, 1,2-dimesityl-1-propen-1-ol (VIII)?
by having a phenyl rather than a mesityl group
on the alpha carbon atom, The replacement of
the mesityl radical by a phenyl group was at-
tended by marked diminution in the stability of
the vinyl alcohol, Enol III did exist in solution,
however, and yielded a peroxide,

The second enol, 1-phenyl-2-tipyl-1-propen-1-
ol (IV), differed from the first (III) by having in-
creased crowding at the befa position, 1, e,, a tipyl®
group was introduced in place of the mesityl radi-
cal in that position, This enol was similar to III;
it was not isolated from solution but did yield a
peroxide.

In view of an earlier observation that a benzyl
group was more effective than a methyl group n
the beta position! an attempt was made to prepare
the benzyl analog of enol III, The Grignard
method! was used. Condensation of phenylmag-
nesium bromide with a-mesitylvinyl phenyl
ketone did not yield the expected enol, 2-mesityl-
1,3-diphenyl-1-propen-1-ol (V), However, ben-
zoic acid was formed in the mixture after exposure
to air, indicating that the enol had undergone
oxidative cleavage.

Most surprising was the discovery that 2-mesi-
tyl-1,2-diphenyl-vinyl alcohol (VI) was unstable,
Its synthesis was attempted by the condensation
of phenylmagnesium bromide with mesitylphenyl-
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than enolization, The reduction product, 2-
mesityl-1,2-diphenylethanol (X), was isolated as
the acetate, Treatment with ethanolic hydro-
chloric acid caused hydrolysis .of the acetate and
dehydration of the resulting carbinol, presumably
to 1-mesityl-1,2-diphenylethylene (XI).

OH

Mes\

|
. CHCHCH \c —CHCH;s
gLy

CeHy”
X1

In the search for a stable ketone enol without a
hindering radical in the alpha position there re-
mained the possibility of increasing still further
the hindrance at the beta position, To test this
idea we condensed dimesitylketene (XII) with
phenylmagnesium bromide and with lithium
phenyl, The resulting enol, Il-phenyl-2,2-di-
mesitylvinyl alcohol (XIII), was stable. It
could be ketonized, however, by treatment with
methanolic hydrogen chloride, The ketone, a,a-
>CHCOCH;

Mes Mes OH Mes
>c=c=o >c=c<
Mes CgHs
XIII X1V

Mes

dimesitylacetophenone (XIV), which was formed
also by the condensation of dimesitylacetyl chlo-
ride with phenylmagnesium bromide, underwent
enolization when heated in the presence of sodium

Mes

ketene. The results are shown by the following ethoxide. The stability of this vinyl alcohol

outline, shows that excessive hindrance at the bete posi-

tion can stabilize a ke-

Mes. Cmcmp IMEBY Mes C=C<OMgBr CHCod Mes> <OCOCH3 tone (;,nol which eilas neo

CsHy” CeHs/ CeH, CeH; CeH, hindering radical in the
alpha position,

lHCl This enol is the first

MesH Mes _ HCI + GH,0H to be made which can-

CH,CHCOCHy, ———> CHCOCeH; < not exist in ¢¢s and trans

. AICL;  CoHy (CH{CO),0 + CiHsN forms. Consequently,

¢l X the isolation of the

corresponding  ketone

The ketone, a-mesityldesoxybenzoin (IX), ap- (XIV) proves the structure of the enol by the prin-

peared to undergo enolization readily but no
stable enol form was found. It was isolated only
in the form of the peroxide. The structure of
the ketone was confirmed by an independent
synthesis, which involved condensation of desyl
chloride with mesitylene. Moreover, the infrared
absorption spectrum!® showed a maximum at
3.90 u, demonstrating the presence of a carbonyl
group.

In one attempt to prepare the enol form
of a-mesityldesoxybenzoin, isopropylmagnesium
bromide was used as the enolizing agent, The
reaction was, however, one of reductioh rather

(8) Fuson, Byers and Rabjohn, THis JournaL, €8, 2639 (1941).
Samples ol this vinyl alcohol and of 1-duryl-2-mesityl-1-propen-1-ol,
kept under nilrogen in sealed tubes, were found to be unchanged
after 1wo and one-half years.

(9) Tor convenience in presentation the 2.4 6-triisopropylphenyl
radicul is designated as fipy! and represented by Tip.

(10) The authors are indebted to Professor W. H. Rodebush, Dr.

M. M. Sparksand Dr. R. M. Whitney for the measurement and inter-
pretation of 1he infrared spectra mentioned in this paper.

ciple of exclusion,

Enols of Disubstituted Acetones

It was of especial interest to determine the
effect of an alkyl group in the alpha position.
To this end we have carried out experiments de-
signed to produce the enolic forms of certain di-
substituted acetones. The first to be studied
were l-mesityl-1-phenyl-1-propen-2-ol (XV) and
its isoduryl analog (XVI). The only products

Mes OH OH
Se=c( /

Idur\‘ -
CeHy” CH, “CH,
XV I

»C==
CeH:”
X\

which could be isolated, however, were ketones
rather than enols. Thus when methylmagnesium
iodide was added to mesitylphenylketene, the prod-
uct was l-mesityl-1-phenyl propanone (XVII).
Addition of acetyl chloride to the recaction mix-
ture produced an acetate, indicating that the
reaction proceeded by addition of the reagent to



Btate)

the carbonyl group. However, the enol was not
stable and rearranged at once to the ketone. The
acetate could be formed also by heating the ketone
with acetic anhydride in pyridine. This is evi-
dence of the ready interconvertibility of the ke-
tone and the unstable ennl.
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formed by enolization of the ketone also has the
structure XV,

There is evidence that the isomeric enol (XX)
may be formed also by enolization of the ketone.
In one experiment in which the ketone was sub-
jected to prolonged heating with sodium meth-

oxide in the presence of air

Mes CH,Mgl Mes OMgl CH,COCl Mes. OCOCH® it was converted tiall

N omomg Me N el 3 Seme it was converted partially

Colly” 7 CsHs-/ “CH, ’ CoHy” \CH, to - mesitylphenylacetic

HCL acid. Although the mech-

. ‘ anism of this change is ob-

Mes CH:;MgI Me i 5 it bly in-

N Mg > scure, 1t presumably in
/CHCOCI CHCOCH a w : .

Colty” or CeH, 3 (CHsCO%0 + CohiN volves the intermediate

CH,Znl
XVII

When mesitylphenylacetyl chloride was con-
densed with methylmagnesium or methylzinc
iodide the product was a mixture of 1-mesityl-1-
phenylpropanone (XVII) and a hydrocarbon cor-
responding to the dehydration product of the
carbinol (XVIII) that would be formed by the
action of excess reagent on the methyl ketone.
The methyl ketone formed a 2,4-dinitrophenyl-
hydrazone, Also, its infrared absorption spec-
trum!? indicated the presence of a carbonyl group.
In the Grignard machine!! it gave approximately
one-half mole of methane, indicating that addi-
tion was accompanied by enolization. This is
especially interesting in view of the observation
that the isomeric ketone, a-mesitylpropiophenone
(corresponding "to enol III), reacted with the
Grignard reagent entirely by addition.

The condensation of methylzinc iodide with
isodurylphenylacetyl chloride followed the course
outlined for mesitylphenylacetyl chloride. The
product was l-isoduryl-1-phenylpropanone (XIX).

OH
Mes. ! CiH,
>CHC(CH;,)2 SCHCOCH,
CeHy~ idur”
XVIII XI1X

It was planned to prepare the methyl ketones
from the corresponding benzohydrols through the
Grignard reagents and acetyl chloride. The
work was, however, not carried beyond the first
step. Reduction of benzoylisodurene yielded iso-
durylphenylcarbinol but the chief products from
benzoylmesitylene were two solids believed to be
the meso and racemic forms of mesitylphenyl-
methyl ether.

On the basis of the evidence at hand it appears
probable that methyl groups in the alpha position
do not stabilize these vinyl alcohols, In partic-
ular, the enol form of the inethyl ketone (XVII)
appears to be uustable. This applies especially
to the enol formed by way of the ketene, which
would be ecxpected to have the structure repre-
sented by XV. Since the acetate prepared from
the corresponding enolate and that made by treat-
ing the ketone (XVII) with acetic anhydride and
pyridine were identical, it appears that the enol

11) Kuhler avad Ioelieeyer, THis Jouryan, 82, 3736 1193m

formation of the peroxide

of enol XX. Enolization

of a similar type was en-
countered by Whitmore and Lester’ in a study
of the steric effect of the dineopentylcarbinyl
group. They found that in compounds of type
XXI enolization by the Grignard reagent oc-
curred only if R contained a hydrogen atom in
the alpha position. It is clear that in the ketones
which they examined enolization involved a hy-
drogen atom from R rather than that in the di-
neopentylcarbinyl radical.

OH
Mes. i
CHC=CH, [(CH);CCH; LCHCOR
CsH;

XX XX1

Mes /OH
5 C=C

Mes” N C}Ia

XXII

Finally, the enol form of 1,1-dimesitylacetone
(XXII) was prepared by the condensation of
methylmagnesium iodide with dimesitylketene.
As with the phenyl analog (XIII) the two mesityl
radicals served to render the enol stable, This
remarkable enol could be ketonized by treatment
with methanolic hydrogen chloride. Thus, it
seemis certain that a 2,2-dimesitylvinyl alcohol of
this type will be stable regardless of the nature of
the third hydrocarbon radical.

The dimesitylketene employed in the prepara-
tion of the vinyl alcohol was made from dimesityl-
acetic acid, the acid chloride being an inter-
mediate. The procedure was similar to that given
for mesitylphenylketene.!® An attempt to make
dimesitylketene by the method of Smith and
Hoelin'* yielded dimesitylacetic acid.

Generalization

The information now available with reference
to trisubstituted vinyl alcohols makes it possible
to state in general terms the necessary and sufh-
cient conditions for their stability. These are
the presence of two radicals of the mesityl type.
The position of these two and the size of the third
radical are immaterial.

7127 Whittnore and Lester, ibid., 64, 1247 (1042).

{13y Tusoa, Armstroug, Kueisley and Sheuk, (bid,, 66, 1464
{1044).

Tl "Organic Syntheses.” 20, 42 <194ty
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It 1s possible also to set down a generalization
concerning all types of vinyl alcohols, including
enediols. Those which are stable have the fol-
lowing type of structure in which A or B is an
aryl group, If A is a radical of the mesityl type

R I
Togets
R A
B may be any hydrocarbon radical or a hydro-
gen atom. If B is a radical of the mesityl type, A

may be hydroxyl or any hydrocarbon radical, but
not hydrogen,

Experimental

Phenyl 2,4,6-Trimethylbenzyl Ketone,—his compound
was prepared by heating mesityl phenyl diketone with
zinc dust in glacial acetic acid by the method of Weinstock
and Fuson.!® In one experintent the chief prodnct was a
high-melting solid, which crystallized fron: chloroform in
glistening white needles; m. p. 249-250°.

Anal.t®  Caled, for CuHgzpO,: C, 85.31;
Found: C, 85.47; H, 821.

This compound was probably the biniolecular reduction
product, 14-dimesityl-2,3-diphenylbutan-2,3-diol. In
keeping with its formulation as a glycol was the observa-
tion that reduction with hydriodic acid converted it to a
derivative corresponding to the expected olefin, 1,4-di-
mesityl-2,3-diphenyl-2-butene. Oe gramn of the glycol
was heated under reflux with 10 ml. of hydriodic acid (sp.
gr. 1.50) and 50 ml. of glacial acetic acid. When tle yel-
low crystals, which separated when thie mixture was
cooled, were collected on a filter it was noticed that they
liberated iodine and gradually became colorless. The
butene crystallized from methanol in hard plates; m. p.
180~181°; yield 0.6 g.

Anal. Caled, for CyHas:
C, 91.94; H, 7.85.

a-Mesitylvinyl Phenyl Ketone,~-A mixture of 16 g. of
phenyl 2,4,6-tritnethylbenzyl ketone, 6 g. of paraformal-
dehyde, 2.5 g. of anhydrous potassium carbonate and 150
ml. of ethanol was heated, with stirring, at 65° for five
hours. At the end of this time 4 g. of paraformaldehyde
and 2 g. of potassium carbonate were added. Twelve
hours later one-half these quantities was added. The
heating and stirring were continued for an additional
twenty-four hours and the mixture was poured into water.
The mixture was acidified and filtered. The «-mesityl-
vinyl phenyl ketone was recrystallized from methanol;
m. p. 84-85°; yield, 13.5 g.

Amnal. Caled. for CisHisO: C, 86.36; H, 7.25. Found:
C, 86.50; H, 7.38.

Ozido a-Mesitylvinyl Phenyl Ketone,—To a solution of
1 g. of the unsaturated ketone in 25 ml. of methanol were
added 1.5 ml. of 2 N sodium hydroxide solution and 2 ml.
of 309, hydrogen peroxide. After twelve hours the oxido
compound was collected and recrystallized from meth-
anol; m. p.71.5-72.5°.

Anal. Caled, for CisHi30:: C, 81.17; H, 6.81.
C, 81.28; H, 6.73.

2-Mesityl-1-phenyl-1-propen-1-ol (II).—A miixture of
0.5 g. of a-mesitylvinyl phenyl ketone, 40 ml. of ethanol
and 0.015 g. of platinum oxide catalyst absorbed the theo-
retical amount of hydrogen in twenty minutes. Filtration
of the mixture and evaporation of the solvent left the vinyl
alcohol as an oil which did not crystallize. Attempts to
prepare a benzoate by treating the vinyl alcohol with

H, 8.00;

C, 91.84; H, 816, Found:

Found:

(15) Weinstock and Fuson, THIs JourNaL, 58, 1233 (1936).

{16) The microanalyses reported in this paper were carried out by

Miss Margaret McCarthy. Miss Theta Spoor and Miss Dorothy
Schneider.
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benzoyl chloride in the presence of pyridine were nn-
successful,

The crude vinyl alcohol was dissolved in an ether—
petroleum ether mixture and a stream of oxygen was
bubbled through the solution for twenty-four hours. The
solvents were removed and the peroxide was recrystallized
from high-hoiling petroleum ether; m. p. 122-123°; yield,
13 g.

Anal. Caled. for Ci3H403: C, 76.03; H, 7.09. Found:
C, 76.20; H, 7.28.

At the end of several months the peroxide was found to
have undergone extensive decomposition.

a-Mesitylpropiophenone,-—A sample of crude 2-mesityl-
1-phenyl-1-propen-1-ol was distilled under nitrogen at
174-175° (4-5 mm.). The distillate was the keto isomer,
a-mesitylpropiophenone. After recrystallization from pe-
troleun: ether the ketone melted at 79.5-80°.

Anal. Caled. for C3HyO: C, 85.67; H, 7.99. Found:
C, 85.51; H, 7.61. .

A sample of the vinyl alcoliol, sealed under nitrogen and
kept at room temperature, changed to the keto form in
the course of a week; n1. p. 74-76°.

In one experiment 4 g. of a-inesitylvinyl phenyl ketoue
inn 90 1ml. of absolute ethanol was reduced in the presence
of a platinum oxide catalyst. Tle mixture was filtered,
and a stream of dry hydrogen chloride was passed for one
hour into the filtrate at 0°. After the resulting solution
had been heated under reflux for eight hours it was poured
into water. There was obtained 3.5 g. of a-mesityl-
propiophenotie.

The phenylhydrazone was formed by heating a mixture
of 2 g. of a-mesitylpropiophenone, 1 nil. of phenylhydra-
zinte and 75 1nl. of ethanol under reflux for twelve liours.
1t was purified by rcerystallization from 90Y ethanol:
nt. p. 79.5-80°.

Anal. Caled. for CoyHysNg: C, 86.16; H, 8.11. Found:
C, 86.10; H, 8.21.

The 2,4-dinitrophenylhydrazone was prepared in a simi-
lar manner. It was recrystallized from ethyl acetate;
m. p. 224~225°,

Anal. Caled. for C24H24N24O41
Found: C, 66.91; H, 5.43.

The oxime, prepared in the usual manuner, was recrys-
tallized from 809, methanol; m. p. 154.5~155.5°.

Anal. Caled. for CiyHyNO: N, 5.24. Found: N, 5.10.

In the Grignard machine «-niesitylpropiophenone gave
no gas and used one mole of the reagent.

Phenyl 2,4,6-Triisopropylbenzyl Ketone,—A mixture of
1 g. of phenyl tipyl diketone,!” 25 ml. of hydriodic acid
(sp. gr. 1.50) and 75 ml. of glacial acetic acid was heated
under reflux for one hour and poured into water. The
yield of the desoxybenzoin, m. p. 108-110°, was nearly
quantitative. The compound crystallized from aqueous
methanol in white prisms; m, p. 113.5~114.5° (cor.).

Anal. Caled. for C;3HO: C, 85.66; H, 9.38. Found:
C, 85.60; H, 9.46.

Phenyl 2,4,6-triisopropylbenzyl ketone was made in
nearly quantitative yield from 2,4,6-triisopropylbenzoin.?
A mixture of 2.5 g. of the benzoin, 150 ml. of glacial acetic
acid, 50 ml. of hydriodic acid (sp. gr. 1.50) and a little red
phosphorus was heated under reflux for eight hours, The
desoxybenzoin inade in this way was shown by the method
of inixed melting points to be the same as that prepared
from the diketone.

This ketone was also made, although in low yield, by
the condensation of 2,4,6-triisopropylphenylacetyl chloride
with diphenylcadmiunt,

An attempt to obtain phenyl 2,4,6-triisopropylbenzyl
ketone by reducing phenyl 2,4,6-triisopropylphenyl di-
ketone with zinc and acetic acid yielded a mixture. The
only product which was isolated in pure form melted at
121-122° (cor.), and proved to be the acetyl derivative of
2,4,6-triisopropylbenzoin.t?

C, 66.79; H, 5.37.

(17) Fuson and Soper. THIS jourNaL, 65, 915 (1943).
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An attemipt was made to prepare the desoxybenzoin by
condensing phenacyl cliloride with triisopropylbeiizene
it the presence of aluminuin chloride. The reaction
product was a tar fromn whicl a little phenyl 2,4,6-triiso-
propylphenyl diketone was cventually isolated. It woulid
appear that tlie desired desoxybenzoin had been formed
and subsequently oxidized.

Phenyl 2,4,6-Triisopropylphenyl Diketone Hydrazone.—
A mixture of 5.2 g. of hydrazine sulfate, 11 g. of sodiu
acetate and 25 nil. of water was boiled for five miinutes
and filtered. The f{iltrate was heated to 60° and added to
a hot solution of 8 g. of the diketone in Y5 ml. of ethanol.
The mixture was heated under reflux for thirty niinutes.
The crude liydrazone weiglied 8 g. and melted at 193-
197°, with decompositionr. It was recrystallized from
metlianol. Tlie utelting point, determined in a sealed
rube, was 207.5-208.5° (cor.), with decomposition.

Anal. Caled. for CuHupNoO: C, 78.81; H, 8.63: mol.
wt., 340. Fonud: C, 78.7¢; H, 8.83; mol. wt. (ctuillio-
scopic in citloroforni), 328.

Phenyl «-(Triisopropylphenyl)-vinyl Ketone,—A inix-
ture of 1 g, of phesyl 2,4,6-triisopropylbenzyl ketone, 1.5
g. of paraformaldeliyde, 0.5 g. of anhydrons potassium
carbonate and 70 ml. of zthanol was stirred and heated
(65°) for twenty-thiree liours.  An additional 1 g. of para-
formaldehyde and 0.5 g. of potasstumi carbonate were
added, aud tlie heating and stirring continued for thirty
lours longer. By pouring thie mixture into 100 ml. of
water containing 5 1nl. of concentrated liydrocliloric acid
there was obtained a 969, yield of the vinyl ketone. It
crystallized from methanol in white needles; m. p. 139-
139.5° (cor.). Dilute acetic acid and ethanol could he
used as recrystallization solvents.

Anal. Caled. for CuliyO: C, 86.17: H, 9.04.
C, 86.45; H, 920,

A solution of (0.5 g. of the vinyl ketone in 30 m1l, of ethyl
acctate was subjected for three and oue-half hours to
hydrogen at atiosplieric pressure in the presence of a
platinum oxide catalyst. One mole of hydrogen was ab-
sorbed. After tlie mixture liad been filtered the solvent
was removed in a stream of air. The peroxide of the
cnol, 1-phenyl-2-tipyl-1-propen-1-ol (IV), left as a residue
was recrystallized from high-boiling petroleum ether. It
formed transparent prisins wlhich melted at 127-128°
{cor.), with decomposition,

Anal. Caled. for Cy}lgz()al
C,77.75; M, 897.

The peroxide decomiposed in the course of several
montlis.

a-(2,4,6-Triisopropylphenyl)-propiophenone,—Ii a sub-
sequent experiment 5 g. of phenyl «-(2,4,6-triisopropyl-
phenyl)-vinyl ketone was subjected to hydrogenation as
before. The solvent was removed by an air blast and the
product allowed to stand. In addition to a small amount
of solid, presuinably the peroxide, there was a large amnount
of oil. It was separated into two fractions by distillation.
The first of these fractions appeared to be the enol; on
continued expositre to air it clianged to the enol peroxide.

‘I'he second fraction consisted of the keto forin, a-(2,4,6-
triisopropylphenyl}-propiophenone. It boiled at 173-
174° (2 mm.) and melted at 117-118°. It separated from
mechanol in large, transparcut plates.

Anal. Caled. for C.sH2O: C, 85.66; H, 9.59. Found:
C, 85.80; H, 9.89.

The 2,4-dinitrophenylhydrazone was purified by one
recrystallization from a inixture of chloroform and ethyl
acetate followed by several reerystallizations from acetic
acid. It formed yellow needles melting at 238-240°.

Anal. Caled. for CyH3eNiO4: C, 69.74; H, 7.03.
Found: C, 67.82; H, 6.92.

Attempts to Prepare 2-Mesityl-1,3-diphenyl-1-propen-
1-0l,—To a cold solution of Grignard reagent prepared
from 1.6 g. of magnesium, 10 g. of bromobenzene and 50
ml. of dry ether was added a solution of 5 g. of a-mesityl-
vittyl phenyl ketonte i1 90 ml. of dry benzene. Tlie niix-
ture was heated overnight and decomposed with a solution

Tfound:

C, 7822, H, 875 Tound:
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of ammonium chloride. The viscous yellow oil which was
isolated failed to crystallize. Crystals of benzoic acid
were obtained fromn it by sublimation; it appeared that the
enol had been cleaved i1 the usnal way by atmospheric
oxidation.

«-Mesityldesoxybenzoin,—Mesitylphenylketene (9.5
g} was added dropwise, witlt stirring, to a solution of
phenylhmagnesinnt bromide ade from 1.52 g. of mag-
nesium, 9.7 g. of bromobenzeite and 40 ml. of dry ether.
The a:ddition was complete in twenty minutes, and the
mixtire was then lieated for two hours under reflux. Oue-
half of the enolate solution was then treated according to
the procedure used in making 1,2-dimesityl-2-phenylvinyl
alcohol.’®  The product was freed from biphenyl by steain
distillation and recrystallized front aqueous ethanol; ni. p.
113--114° {cor.}.

Anal. Caled. for CiHsO: C, 87.86; H, 7.05.
C, X7.58; M, 7.09.

T'hiis same compound was produced by the condensation
of desyl chloride with mesitylene by a slight modification
of the directions of Maxwell and Adams.?? A solution of
17 ¢. of the chloride in 45 mnl. of mesitylene was added,
dropwise and with stirring, to a mixture of 15 g. of an-
Irydrons almninumn chloride and 15 ml. of inesitylene.
The mixture was lieated at 45-60° during the hour re-
quired to complete the addition and for four hours after-
ward, then poured into an ice—hydrochloric acid mixture.
The aqueous layer was washed with a mixture of benzene
and cther, the solution thus obtained being combined with
the organic layer. The resulting solution was washed
with water, §%; sodium carbonate solution and again with
water. After remioval of the solvents and unchanged
mesitylene by steam distillation, the o-mesityldesoxy-
benzoin was crystallized from ethauol; it melted at 109-
112° and weighed 21 g. (90%). It was purified by re-
crystallization from 125 ml. of ethianol. It formed color-
less eubes; nt, p. 113-114° (cor.); yield 18 g.

Treatment of eq-nesityldesoxybenzoin with phenyl-
ntaguesiunt broniide couverted it to an oil that could not be
inndneed to crystallize. A similar observation was re
corded by Maxwell aud Adains.!®

The Acetate of 2-Mesityl-1,2-diphenylvinyl Alcohol.—
To thie retnaining half of the enolate solution prepared from
mesitylphenylketene and phenylmagnesium bromiide was
added, dropwise, a solution of 4 ml. of acetyl chloride in
10 11l. of dry etlier. After thie resulting mixture had been
heated for ten niinutes under reflux, it was decomposed in
the usual way. 7The acetate, after recrystallization from
ethianol, melted at 134.5~135° and weighed 4 g.

Anal.  Caled. for Co;HpO,: C, 84.22; H,6.79. Fouund:
C, 8£.52; I, 6.91.

Tlhe acetate was prepared from «-mesityldesoxybenzoin
in two differcit ways.

(A A sclution of 0.35 g. of the ketone, 4.5 ml. of dry
pyridine and 1.7 ml. of acetic anhydride was heated under
reflux for forty minutes.

(B3 A solutiont of 4.7 g. of the ketone, 8.5 g. of freshly
fused potassiuin acetate and 90 ml. of acetic anhydride
was licated under reflux for three hours.

The acetate obtained by either of these two procedures
crystallized from ethanol in square prisms; m. p. 134-
135°. It did not depress tlie melting point of a sample of
the acctate made froi the ketene.

Heating with ethanolic hydrochloric acid for three hours
reconverted the acetate to a-niesityldesoxybenzoin; . p.
113-114°.

2-Mesityl-1,2-diphenylvinyl Alcohol Peroxide.—Four
and one-half grains of mesitylpheitylketene was added to a
solution of phenylmagnesium brotnide containing about
double the amount of reagent required to produce the
enolate. Tlie mixture was heated uuder reflux for one
hour and poured into ice and hydrochloric acid. The
layers were separated and the water layer was extracted

Found:

{18} 1‘uson, Armstrong, Kneisley and &Shenk, THIS JOURNAL,
66, 1464 (1044).
1ty Muxwell and Adams, ibid., 62, 2939 (1930).
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with 150 ml. of cold low-boiling petroleum etlier. The
combilted organic portious were then washed three times
with ice water, aid a rapid stream of oxygen wus passed
through the solution for twenty hours. The peroxide, in
the form of a light yellow oil, remained after the solvent
had been removed by a slow streamn of air. It could not
be induced to crystallize,

When 1 g. of the peroxide was heated it decomposed in
the manner characteristic of peroxides. The oil resulting
from the decomiposition was dissolved in 50 nil. of ether
and the solution extracted with 109, sodium carbonate
solution. Acidification of the carbonate solution precipi-
tated a sinall aniount of solid which, after recrystallization
from 60'% ethanol, nielted at 169-171° and did not de-
press the melting poiut of niesitylphenylacetic acid.

The ethereal solution was shaken with 67, potassium
hydroxide solution aud the extract acidified. Phenol
was produced. It was identified by conversion to tri-
bromophenol.

The neutral portion of the product could not be induced
to crystallize.

Reduction of o-Mesityldesoxybenzoin with Isopropyl-
magnesium Bromide,—A solution of 3 g. of the ketone in
10 ml. of dry ether and 15 ml. of dry benzene was added
dropwise over a 30-niinute period to a solution of Grignard
reagent prepared from 0.72 g. of magnesiuin, 4.2 g. of iso-
propyl bromide and 30 ml. of absolute cther. The reac-
tion mixture was heated under reflux for two hours, and a
solution of 4 ml, of acetyl chloride int 10 ml. of dry ether
was added slowly. The acetate crystallized from low-
boiling petroleum ether in colorless plates. The 2-mesityl-
1,2-diphenylethyl acetate was purified by recrystallization
from 809, ethauol; m. p. 126-127°. A mixture with 2-
mesityl-1,2-diphenylvinyl acetate nielted at 100-105°.

Anal. Caled. for CpsHpeO2: C, 83.76; H, 7.31. Fouud:
C, 83.87; H, 7.84.

When a mixture of 0.35 g. of the acetate (n1. p. 123~
125°), 7.5 ml. of ethanol and 1.5 ml. of concentrated
hydrochloric acid was heated nnder reflux for three and
otte-half hours, the carbinol, 2-mesityl-1,2-diplienylethanol,
was liberated and dechydrated. The product, 1-mesityl-
1,2-diphenylethylene, separated from ethanol in white
crystals; . p. 141-142°,

Anel. Caled. for Cpulln: C, 92.57; 1, 7.43.
C, 92.26; H, 7.49.

Mesitil Monohydrazone.—Two grams of 85% hydra-
zine hydrate solution. was dropped into a liot solution of
6 g. of mesitil in 100 ml. of niethanol. After being lieated
for twelve hours under reflux the solution was cooled to ()°.
The hydrazone separated in white necdles (4 g.) which
were purified by recrystallization front alcohol; m. p. 208—
200°.

Anal. Caled. for C:HuN,O: C, 77.87;
Found: C, 7R.08; H, 7.92.

When treated with acetic anhydride tlie hydrazone
formed an acetyl derivative, It crystallized from nietlianol
in pale yellow plates; m. p. 161.5-162.5°.

Anal. Caled. for CpH2sN:0p: C, 75.38;
Found: C, 75.43; H, 7.29.

Dimesitylacetic Acid

(a) From Mesitili Monohydrazone,—A finely ground
mixture of 2.5 g. of niesityl monohydrazone, 2 g. of yellow
mercuric oxide and 1 g. of anhydrous calcium sulfate was
stirred for twenty-four honrs in 100 ml. of dry benzene.
The resulting cherry-red mixture was filtered it such a way
that the filtrate dropped inte a 15-ml. modified Claisen
distilling flask kept in a mctal bath at 110°. After the
benzene was distilled tlie flask was cooled rapidly, and 2
ml. of water and 15 ml. of ether were ad:led to the residue.
After the mixture had stood for an hour it was extracted
three times with ethier. Tle ethier sclution was extracted
twice with potassium carbonate solution. Acidification
of the latter with dilute hydrochtoric acid yielded 0.1 g. of
dimesitylacetic acid. It crystallized from dilute meth-
anol in fine needles; m. p. 197-198°,

Found:

H, 7.83.

H, 748
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Anal. Caled, for CublpOp: C, 81.04; H, 8.17; neut.
equiv., 296. Found: C, 81.09; H, 8.02; neut. equiv., 297.

(b) From Mesitylglycolic Acid,—This procedure is a
wodification of that of Gyr.?® One liundred four grams of
stanuic chloride was added slowly to a warm (60-70°)
solution of 40 g. of mesitylglycolic acid in 200 ml. of
mesitylene. The resulting solution was maintained for
four hours at 60-70° and decomnposed with water. The
dimesitylacetic acid, isolated by usual procedures, was
crystallized once fron: methanol; m. p. 193-194°; yield
86%,. The pure acid did 1ot depress the melting point of
the sample froin the ketene.

Dimesitylketene,—One grain of pyridine was added to a
cool solution of 18 g. of dimesitylacetic acid, 7.3 g. of thio-
nyl chloride and 100 ml. of dry benzene. The solution
was heated under reflux for eight hours and decanted from
the precipitated pyridine hydrochloride. Rentoval of the
solvent on the water punip left 16.5 g. of the crude product.
After several recrystallizations from high-boiling petroleum
ether and treatment with Norite, the yellow, crystalline
solid melted at 126-127°.

Anal. Caled. for CiHys: C, 86.28; H, 7.97. Found:
C, 86.70; H, 7.25.

Ethyl Dimesitylacetate,—-This ester was prepared in high
yield by heating dimesitylacetyl chloride or dimesitylke-
tene with absolute ethanol for seven or eight hours. It was
recrystallized froin ethanol; m. p. 113-114°,

Anal. Caled. for CpH,,0y: C, 81.44; H, 8.70. Found:
C, 81.63; H, 8.74.

Methyl Dimesitylacetate,—A solution of 11 g. of di-
mesitylketene in 50 nil. of iethauol was heated under
reflux for one-half hour; and the ester, wlicl crystallized
when the ixture was cooled, was recrystallized from
methatol; mi. p. 130.5~131.5°.

Anal.  Caled. for CyHy0,: C, 81.25; H, 8.44. Found:
C, 81.46; H, 8.93.

It is interesting from the standpoint of hindrance tliat
an attempt to esterify dimnesitvlacetic acid directly by use
of inethanolic hiydrogen cliloride was unsuccessful.

2,2-Dimecityl-1-phenylvinyl Alcohol.—A solution of 5.6
g. of dinesitylketene in 100 n1l. of absolitte ether was added
over a period of forty-five wminutes to a Grignard reagent
prepared from 4.8 g. of Dromobenzene, 0.74 g. of mag-
nesium and 75 ml. of dry ethyl ether. After the reaction
had been heated nnder reflux for ten hours the ethyl ether
was replaced by n-butyl ether and the heating under re-
flux continued for two hours. The vinyl alcohol, isolated
in the usual way, was treated with Norite and recrystal-
lized front ethaol; u1, p, 155-156°; yield 3 g.

Anal.  Caled. for CpH,0: C, 87.60; H, 7.92. Found:
C, 87.58; H, 8.17.

The acetate of this vinyl alcoliol, prepared by the use of
acetic anhydride and pyridine, melted at 191-192° after
reerystallization from n-butyl cther.

Anal. Caled. for Cotl 00 C, 84.38; I, 7.59. Found:
C, 84.00; H, 7.57.

The benzoate, made by treatment of the vinyl alcohol
with Denzoyl chloride, was also recrystallized from #-
bittyl ether; m. p. 179.5-180°.

Anel. Caled. for CuHypOq: C, 86.05; H, 7.00. Found:
C, 86.11; H, 7.09.

a,e-Dimesitylacetophenone (A) from 2,2-Dimesityl-1-
phenylvinyl Alcohol,—Dry hydrogen chloride was bubbled
tor thirty liours throngl a solution of 3 g. of the vinyl aleo-
hol in 100 mnl. of absolute mietlianol. The product, a,a-
dimnesitylacetoplienone, was recrystallized from ethanol;
m. p. 160.5-161.5°; yield 2.8 g. A m’'xture of the ketone
and the parent enol melted at 132-142°,

(B) From Dimesitylacetyl Chloride,—A solution of 22.7
g. of dimesitylacetyl chloride in 75 ml. of dry cthyl ether
was added over a period of four hours to a Grignard re-
agent prepared from 7.85 g. of bromobenzene, 1.22 g. of
magnesinm and 75 ml. of dry ethyl ether. The reaction

(20) Gyr. Ber., 41, 4321 (1008).
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mixture was heated under reflux during the time of addi-
tion and then overnight. The ether was replaced by beu-
zene and the heating under reflux continued for two liours.
By suitable manipulation of the tarry products smuall
amoiints of two crystalline products were isolated. Oute
of thhem was shown by the metliod of niixed inelting points
to be ethyl dimesitylacetate, The other was a,e-di-
mesitylacetophenone, It was recrystallized from ethanoi;
nt. p. 160.5~161.5°. A mixed melting point deterniination
showed it to be the sae as the ketone preparced by ketoni-
zation of the vinyl alcoliol.

Anal. Caled. for CasH, 00 C, BT.60; 11 7.92
¢, 87.74; H, 8.04.

An attempt was made to prepare «,e-dinesitylaceto-
plienotte by the condensation of lithiuni phenyl with di-
mesitylacetyl chloride. ‘The product, obtained in swnall
amnomut, melted at 150-153° and appeared to be hmpure
2,2-dimtesityl-1-plienylvinyl alcohol. Its identity was
confirnied by conversion to the benzoate, whielt mielted
at 179-180° and did not depress the racltiag poiut of an
authetic sample.

Inolization of «,e-dimesitylacetophenone was eflected
by the use of sodium ethoxide. A solution of 1.5 g. of the
ketone in 40 il of 107, sodium ethoxide solution was
heated overnight nnder reflux. The prodiet was re-
crystallized from ethauol; m. p. 154-155.5%: yield 1.1 g.
A mixed melting point determination showed it to be 2,2-
dimesityl-1-phenylvinyl alcohol.

1-Mesityl-1-phenylpropanone (from Mesitylphenylke-
tene).—A solution of 1 g. of the ketene in 30 ml. of dry
ether was added rapidly to a solution of mmethylmagnesium
iodide, prepared from 3.5 g. of nethiyl todide aud (0.6 g. of
maguesium. Irmediate reaction occurred and the solu-
tion developed a brown color. Stirring was coutinued for
two liours during which tie nitrogen was passed over the
reaction niixture. It was poured into a mixture of 300 g.
of ice and 10 ml. of acetic acid. The ether solution was
washed successively withh water, dilute potassium carbon-
ate solutiont and water and dried over calciin cliloride.
The residue froni evaporation of the etlier was dissolved
i1 low-boiling petioleum ether. The solution was treated
witll Norite, filtered and allowed to stand. The 1-1esityi-
L-phenylpropanone separated ia white necdles; m. p.
$2--83°.

Anal. Caled. for Cplin®: C, 83.67; H, 7.99.
¢, 85.70; H, 7.71.

Acetyl Derivative of 1-Mesityl-1-phenyl-I-propen-2-ol.
-—When the iodomaguesiutn enolate, prepared from 4 g. of
mesitylphenylketene and an excess of methylhmaguesinm
todide, was treated with acetyl chloride an acetate was ol
tained.

The same aectate formed when 1-mesityl-1-phenyl-
propanone was treated with acetic anhydride and pyridine
as described for the preparation of 2-niesityl-1,2-diphenyl-
vinyl acetate.  1fwas receryatallized from aquecus ethanol;
1. p. $9-69.5°.

Ancl. Caled. for Coelluelds: C, R1.58: 11, 7.1
C, 81.68; ., 7.50.

1-Mesityl-1-phenylpropanone (from Mesitylphenyl-
acetyl Chloride) ~—A miixture of 16 g. of the acid cliloride,
25 nil. of dry benzene and 10 1l of anhydrons ether was
added, with stirring and at 0°, to a solution of mecihyl
Grignard reagent made from 1.25 g. of maguesium, 7.25
g. of methyl iodide aund 30 uil. of anhydrous etlier. The
addition was completed in thirty minutes, and the solution
was stirred overnight at 20° and for an additional hour at
50°. The mixture was deconiposed and thie benzene—
ether solution was extracted with aqueous alkali to remove
the mesitylphenylacetic acid (1.1 g.). Distillation of the
neutral products yielded a light brown oil; b. p. 158-
160° (5 mm.). It crystallized fromn high-boiling petroleuin
ether (u1. p. 79.5~-80°) and proved to be idestical witht the
I-mesityl-1-phenylpropatone prepared fromt mesitylphenyl
ketene.

‘rom the miother liquors was isolated a second product.
It crvstudlized frome G077 cihanal in white plates; ol o

IFound:

Found:
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Anal. Caled. for CigHg:
C, 91.23; H, 9.07.

The composition of this hydrocarbon is that of 1-mesityl-
2-methyl-1-phenylpropene, a dehydration product of the
1-mnesityl-2-methyl-1-phenyl-2-propancl which might have
licen expected.

The yield of 1-mesityl-1-phenylpropanone was higher
(50 to 65Y,) when the acid chloride was condensed with
mtethylziic iodide by the Blaise method.?!

The 2,4-dinitrophenylhydrazone of 1-inesityl-1-phenyl-

C, 91.14; H, 886. Found:

. propanonc formed wheu the ketone (1 g.) was heated

for nine hours with 2,4-dinitrophenylhydrazine (1.2 g.)
it 75 ml of ethanol. The product was repeatedly dis-
solved in 959, ethanol and precipitated by the addition
of water. It formed an orange powder which sintered at
174° and melted at 184-186°.

Anal. Caled. for CpHpN,Oy:
Found: C, 67.33; I, 5.40.

1n the Grignard niachine!! the ketone gave 0.54 mole of
gas and cousumed an additional 0.62 mole of reagent.

I one experiment it was possible to obtain a benzoyl
derivative from the 1-mesityl-1-phenylpropanone., A
mixture of 1 g. of the ketone, 2 ml. of benzoyl chloride, 6
nil. of dry pyridine and 3 ml. of chlorofornt was warmed on
a steam-bath for a few minutes and allowed to stand at
roomn temperature for twenty-four hours. Ether was
added and the mixture was stirred with water. The ether
solition was dried over calcium chloride and the solvent
evaporated. Tlhe Dbenzoate was recrystallized from
niethanol: 115-116°.

Anal.  Caled. for CisHaQs: C, 84.23; H, 6.79. Found:
C, 84.01; H, 6.97.

Isodurylphenylacetyl Chloride,~—A mixture of 9 g. of
isodurylplienylacetic acid and 25 ml. of thiouyl chloride
was allowed to stand at rooin temperature for cighteen
liours. Prurificaiion in the conventional manner gave a
65" yield of the acid chloride, melting at 108.5-109°.
The crystals were purified by recrystallization from high-
boiling petroleumnt etlier and decolorized by tlie use of
Norite. The compound forined small, white plates.

Anual. Caled. for CyHEOCL: C, 756.37; H,
Found: C, 75.57; H, 7.69.

Treatinent with etlanol converted the acid chloride to
ethyl isodurylplienylacetate.2? Hydrolysis of the ester
cegenerated the acid, n1. p. 196-198°.

1-Isoduryl-1-phenylpropanone,—The coudensation of
isodurylplienylacetyl chloride with methylzine iodide,
carried out by the Blaise procedure, afforded a 65% yicld
of l-isoduryl-1-phenylpropanone. The ketone boiled at
182-184° (5 miun.) aud melted at 74-75°, It crystallized
{rom aqgneotts methattol in transparent, colorless plates.

Anel. Caled. for CullnO: C, 85.67; H, 8.32. Found:
C, 85.75; H, 827,

Isodurylphenylcarbinol,—This alcohol was prepared in
70 yield by the method of Wiselogle and Sonneborn for
benzohydiol.?* The procedure was modified as follows.
The guunay solid, whicli separated when the reaction mix-
ture was ponred iuto ice-hydroclilorie acid, was separated
mechanically, and the agueous solution was extracted with
three 100-ml. portions of beuzene. The solid was added
to the hoizene solution and purified in the usual way.
The carbinol could be distilled at 180-185° (4 mm.}). It
crystallized fromt high-boiling petroleum ether in white
cubes; ut p. 78-78.5°,

Anal.  Caled. for CyH0: C, 84.96; H, 8.39.
C, 8511 1, 8.52.

Benzylisodurene,—Isodurylphenylmethyl chloride was
made by shaking the carbinol for two days with concen-
trated hydrochloric acid. A 679, yield was obtained of
chloride boiling at 174-177° (51mm.). The redistilled ma-

(21) Blatse, Bull soc. chise., [17 9,1 (1911),

(22} IPason, Armsteung, Wallace and Kneisley, ‘Tuls JoukNAaL, 66,
1274 1040,

23) Wiselogle and Sormelorn, “Orpanic Syntheses,”” Coll. Vol §,
ed T o 4G

C, 66.64;, H,

5.60.

7.08.

Found:
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terial boiled at 165-166° (4 nm); »¥p 1.5899, Analysis
showed it to be impure. In an effort to convert it to the
nitrile the procedure of Newman?$ for 1-naphthonitrile
was applied. Antong the products was a solid which had
tlic composition of benzylisodurene, It distilled at 154~
160° (5 mm.) and crystallized from ethanol from which it
separated in glistening white plates; m. p. 57.6-58.5°.

Anal. Caled. for CiyHse: C, 91.01; H, 8.99. Found:
¢, 91.08; H,9.14.

Mesitylphenylmethyl Ether,—Reduction of 129 g. of
benzoylmesitylene according to the procedure of Wiselogle
and Sonneborn?? for benzohydrol gave 80 g. of a liquid
which set to a glassy solid in the receiver. By uteans of
fractional crystallization of this material from acetone two
compounds were obtained. They are thought to be the
meso and racemic modifications of mesitylphenylmethyl

ether. The less soluble isomer formed prisms melting at
168.5-169°.
Amnal. Caled. for CHuO: C, 88.43; H, 7.89. Found:

C, 88.59; H, 7.83.

The more soluble isomer was recrystallized repeatedly
from methanol; m. p. 135~136.5° (cor.). It formed fine,
white needles,

Anal. Caled. for CqH3O: C, 88.43; H, 7.89. Found:
C, 88.59; H, 7.69.

This substance appears to be the same as that reported
by Louise,?® as melting at 137°.

1,1-Dimesityl-1-propen-2-ol,—A solution of 8.4 g, of
dimesitylketene in 75 ml. of dry benzene was added over a
period of one hour to a Grignard reagent prepared from 3.0
ml. of methyl idodide, 1.2 g. of magnesium and 75 ml. of
dry ethyl ether, The mixture was stirred under reflux
during the addition and at 50° for thirty hours thereafter.
The crude enol, isolated in the usual way, melted at 94-97°

and weighed 7g. It wasrecrystallized from ethanol; m. p.
97-98°.
Anal. Caled. for CyHsO: C, 85.66; H, 8.90. Found:

C, 86.16; H, 9.20.

(24) Newman, ''Organic Syntheses,” 21, 84 (1941).
(25) Louise. Aun. chim. phys., [6] 6, 213 (1885).
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The infrared absorption spectrun: showed the presence
of a hydroxyl group.

The acetate, prepared by thie use of acetic anhydride and
pyridine, was recrystallized from ethanol; m. p. 114-115°.

Anal. Caled. for Ci3HgsOq: C, 82.10; H, 8.39. Found:
C, 8.31; H, 861.

Dry hydrogen chloride was passed for thirty hours
through a solution of § g. of 1,1-dimesityl-1-propen-2-ol in
t5 ml. of dry methanol. The product, a,«-dimesitylace-
tone, was recrystallized from ethanol; m. p. 145.5-146.5°;
vield 2.4 g.

Anal. Caled. for C5Hy0: C, 85.66; H, 8.90. Found:
C, 85.68; H, 9.23.

Efforts to prepare this ketone by treating dimesityl-
acetyl chloride with methylmagnesium iodide or lithium
methyl were unsuccessful.

Summary

Eight new vinyl alcohols have been studied, two
of which proved to be stable. From a considera-
tion of the behavior of these and other enols
examined previously the following generalization
emerges,

The necessary and suflicient condition for
stability in a trisubstituted vinyl alcohol is the
presence of two radicals of the mesityl type.
The position of these two and the size of the third
radical are immaterial.

Stable vinyl alcohols of all types and the related
enediols have the following structure in which A or
B is an aryl radical.

R
—C=CB
r A
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Heterocyclic Basic Compounds.

I. 2-Aminoalkylamino-pyridines'

By Frank C, WHITMORE, HARRY S, MOSHER,?? DALE P, J, GoLpsMITH, 234 AND ANTON W, RYTINA

In this paper compounds of the following gen-
eral type are reported

m
N7 —NH(CH:),NR;

in which the side chain is varied to include radicals
of aminoalkylamines, dialkylaminoalkylamines,
heterocyclic aminoalkylamines, and side chains
which are interrupted with nitrogen and oxygen,
Two methods were available for the preparation
of these compounds, either the action of an amino-

(1) Presented before the Organic Division of The American Chem-
ical Society at Detroit, April 12, 1943.
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alkyl halide on 2-aminopyridine as in I, below, or
the action of an aminoalkylamine on a halopyri-
dine as in II.
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I
N7 NH. 4+ CI(CH,);NR;
\

u | N /v }N/ NH(CHy);:NR,
N/ —Br + HgN(CHQ)sNRQ

It is a well established fact that sodamide
should be used in the first type reaction if substi-
tution on the ring nitrogen via the imino form of
a-amino-pyridine is to be prevented.® The syn-
thesis of 2-(y-morpholinopropylamino)-pyridine
by both methods has been accomplished and the
structure of this product is thus proved. The
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