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Introivetion

Aluminum ¢hloride 1 a oﬂg‘u‘zor has deen the
subjaot of a graat 491l of ressaroh; the exaot
nature and mechanism of its reastinn $nthis capacity
18 not dcﬂn}toly ¥nom, 21thovgh many theories
are advanced,

¥riede) and Crafts (1) are resnmonsidle for

this genera) method of condensing organiec compoundx-
#with sluminum chleride as a catalyst, The calalytie
activities in Priede? and Crafts reaction of the
anhydréuvs aluminum chloride may be exnlained dy ths
rrodustion of a temporary combinat {on Dstwesn the

chlorids and tha organic watarial

CoRe\t + @Alcl, — Wl « m<f‘\;
(3 5

the latter would then react w»ith the halide



q( <t LAC = /i, » WGAS
\Qeﬂf

The regenerated aluminum chloride wmould react
sith the initial substance and the reaction
would bs rspeatad, This wmould, ascordingly,
necessitate the use of only a small amount

of the catalyst, 1In some instances, however,
it is found more practical to use larger
amounts, On this account the catalytie
action of aluminum chloride has been doubted,
However, the use of larger auantities of the
catalyst is due sither to the slowness of the
reaction or the desire to accelerate it by
the production of a larger amount of the
intermediate oompound ; in some oases the chloride
compound formed is so stable that some of the
catalyst becomes inaoctive/

Gustavson (1) ha3 succeeded in
isolaténg an addition oroduct of aluminum
chloride with denzene - an orange colored oil
HCy, ¢ D Qe #nich is decome-
posed dby water, Also in the éaso of dbenzene

and &thyl chloride



Wt ~
W P Cevq), =~ dCue =7 Caide » m\\(t,mu\h

The lattsr is stadble and serves as a ogatalyst,
Auston and Friedmann (2) have given us

an imoortant application of tha use of aluminum

chloride as a ¢atalyst in reactions where water

{s sliminated betwean an alcohol and 3 hydro-

'darbon. Yor example, denzyl aleohol and bensene

give di-phenpl methane

Celas CVLoWw +C e —2 Cc ke CUleC g + MO

icccmpanied by othsr hydro-carbons, Tn the same

way sedondary aromitic alJoohols yield tertiary
hydro-carbens,

PAGN

Colg CHConI A 4 oy, — Q‘.us—c-“\‘w UL
L

A mixture of methyl-phenyl-carbdmol and
five molecules of benzene kept at ten degrees in
the presence of 5/10 molecules of aluminum ohloride
gives a 637 yield of di-vhenyl ethane together
#ith other products of ths continusd astion of th-

21uminum chloride,

C‘H-,- C\ (orICH, QQHQ — CoeCWNeC N CMy M 0



Gondensaticn of Asetie Anhyiride and Fensene,

In the nresent experiment the
provort {ons vsed were 0etic ankydride one
mole, benzene five mnls, alusirum chloride
one mole/f The 1{7uids were stirred dy
mwhine, #ith the gradual additinsn of the
anhydrbde alvminum chloride, The temperature
of the mixture ross raniily buvt was Yept |
below 6 degrens: hydrogsn chloride was given
off, Aftsr about half the aluminum ohloride
hal desn adlded, ths temrerature sas more oone
stant so that the rest could be added in larger
portion;l At first the mixture w2s a golden
ysllow color, later turning dright green,and
finally dlaok, After all the ANuminum clﬁorido
hal besn addéd « the rnrocess took about two and
one-half hours « the vesssl wsas sovsrsd an
2llowved to stand tvantyefour hours, T™e sube
stance was noured over crwked 1ce and allowed
tb decomcose, The asqueous layer was then
separated off and sxtrazcteld with ether, The
othar was dist{)led off, the residue alled to
ths olly vrortion and distilleq, Ao ot ovhamone
#a3 ¢o0lls0tad from 384%hte 1202°, After the
acetorhenone had hean collected, the temnerature

rose raniilv to abowh 250°, TIn the first



In the first expsriment the yield was about 107
but in later experiments about a 3 yleld was
obtained,

The acetophenone was purified dy a
redistillation, givinz a gclden yellow produwot,
In order to provs that this produot was aseto-
phenone it »as reduced $e with zine amalgam
in the followsing manner: (3)1

200 gn/ of mossy Zine stood in 4809 oe
of a 87 solution of Wgl, for one hour: the
solutisn 7as then rovred off, %« gm/ of aretoe

vhenons was added and enouvgh HC1 (1 rart erude
to 3 parts 390! so that the zine was juat covered,
The mixture ~aras hsated under a reflux sondmser
for 8 hours with the ooccasional addition of small
portions of the dilutsd HT1 to Eup the

evolution of the hydrogen lively i 508 cc of
d{luted H"1 wars addsd in all,

The 23ecus vortion was extracted with ether,
nd the ether distilled off; the residus was adied
to the olly rortion and distilled at 135° to 138°,
The distillate was redistilled and dried, Yield was
about 4f .

The vroduction of asetorhenone in this
723 has been notel ty Priedel and Crafts in their



study @f ohthlio =ni 20etic arydrides (4),

Condensation of Acetic Anydride and Phenol,

Purther experiments were made in
the condensation of acetic ankydride with
vhenol, The proportions used were!

Acetic anhy iride one wole, Phenol
one and one-tenth mole, aluminum chloride
one mols,

25,4 gm, of 20etic anhydride, 25,9 gm, of
phenol svspended in 100 66 of ¢ardbon die=sule-
ohide, was stirred by machine w»ith a gradual
~ddition of 33,4 gm, of 2luminum chloride,

A muddy 1light brown osrcipitate was formed
later decoming too thiock to stir, After
standing in a covered vessel for 24 hours,

it was transferred to cracksd ice and allowed
to decomnose/ A wite pemoinitate was
formed upon desomposition, The aJusous was
extracted with ether, the ether disti{lled off,
and the residve distilled - phenyl acetate
dist111inz over 1890 to 171°, Due to the
fast that the oarben di-suvlohide rortion was
not distilled, a yleld of only 23 gm, was



n‘fainod.
The experiment was repreated vsing
4 mole of aluminum ohloride, giving a
yield of 31 gm,
The experimont #as again repeated
with ,1 mole aluminum chloride, giving a
theoret 1621 y&eld of 33 gm,
¥Yhen répeatsd with no alvminum
chloride a yield of 22 gm, was odtained,
The experiment w=3 raspeated with
no alumirum chlioride net allowing the
substance to stand 24 heurs, hut rouvring
over crasved foe immzdi=tely after stirring.
Yield 22 gmn,

The expsriment was repeztsi in the
latter manner w#ith ,1 mols of aluvminum
chlorides/ Yield 20 gm, |

In al) experiments dbut the first,
ths carbon di-avi-~hide norticrn was added
and distilled,

It i3 then evident that in order to
a2llo# the aluminum ch-oride to have its full
catalvtio effect, it is necessary to allow
the mixture to stani 1 hours,

It 43 2130 eviiant that the astion



between acet ic anhydride ani nhenol w»ill
take place to a ccnsideratle degree with-
out the aid of a eatalytic agent, dbut a
complete reaction will take place in the
presence of ,) of 2 mole of aluminum
chloriie,

In an effort to nrove that the
produot oﬁtained was chenyl asetate and
attempt was made to docom,;)oso it to sodium
phoﬁyla.te and sodium aocstate, The sude
stanoe was haxted with 57 sodium hy iroxide
undsr a rc¢flex ccndenser fior ssven hours
to try to dssolve the oily 3i-uid, Wone of
it 3iissolved, showsing that this condensation
product {s extremely stable,

Correscted for the error due
to the lsngthh of the thermometer out side of
the flasf the boiling voirt of the substance
#as fovnd to be 195,4° which is the bolling
noirmt of phenyl acetate,



1,

Gcmclusiog

Acst{i¢c anhydride w¥i1l coandense with
bengene to give agetophenone in the
presence of aluminum chloride,

Widence s given to show that
anhiydrous aluminum chloride has a
caflalytie effeet in the condensae
tion of asetiec anhydride and
phenol,
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