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It is interesting to note that no entirely
satiefactory explanatlion appeare to have yet been

offered for the cource of the Flgcher ind tole synthesls.

Y
g

Hollins considers Reddelien's hypothesis to be the

o5
most acceptable. The latter discovered that acetow
phenone anil le oxidized by phenylhydrazine to 2-phenyle
indole, the phenylhydrazine beling reduced in the propesss

Lo amwmonis and anlline:

henylhydrazones were found to have the same oxidizing
power, belng themselves reduced ﬁa the ketone-inide
h

and anilins. For the Flacher iaxgi gyn
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Heddellen therefore s 2d the followlng ctapes:
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The need for large supplies of m-tolule acld
and the c¢ost of puch quantitliesz, uade it desirable to

see 1f a cheap method of preparing this chemleal wae

A gearch through the literature revealed 1little

ioformation concerning such methods. The general
method f3?~g?®§ﬁriﬁg @rganic acide by the hydrolysis of

the ecorresponding nitriles iz, of course, applicable in

e cage of m-tolule aeld 2nd constitutes one of the

earliest nethode for the preparation of this acid.
i=Tolunitrile may be obtalned by meane of the Sandmeyer

resction from m-toluidine and may then be hydrolyzed by

bolling with 75 pere ent aulwggv*c acld a8 desoribed by

With only three exceptions, the remalning

»
nrogedures dezoribed Iin the literature involve the

oxidation of m.xylene.

L, Bzvnerl has reported Tthat m-xvlyl aleohol

when heated with sulphur in an atwmosphere of carbon

artizlly converted Into m-tolulc secid but

dioxide, is

St

yield. A. A. lorton and
P 3, | .
J. H. Stevens have pr@;&*ﬁa this acld through the

actlion 9f~@3?$9& dioxide on macﬁleraﬁalmene in the



presence of sodium. A 58 nercent yield of m-tolulc acid
was obtalned by hesting a solutisn of ﬁ»ﬁ&*sfﬁtaiﬁeﬁ@ in
'%@ﬂgam@ iﬁ the mresence of @odium with carbon dioxide
under a pressure of thirty pounde. In a later naper,
lorton has reported sinilar exneriments in which mechlorop.
toluene, when dlseolved in benzene and heated with sodiunm

and carbon dloxide under a pregsure of Fifty nounde

converted into m-tolule acid in 98 percent vields. A

third method, patented by A. Verle y? involves the intro-

ductlon of a methyl group into the benzene nucleus. The

‘preparation le carried osut by agitating wethyl aleshol
&

‘and ‘benzole acid with a 25 percen pyrg“;lgzzte mixture

composed of an 2lkyl sulphate, pure sulphurlc acld

s

‘monohydrate) and sodlum pyrosulphate for three to four

O

hours at & temnerature of 70 m-Tolule acid and its

1-ester are obtained, the yields being unreported.

- Az mentioned In the preceding paragrarh, the

2

sther methods reecorded in the literature involve the

oxidation of s.xylene,

6
- The earliest of these was revorted by Reuter

who with

m-tolule acid by bolling =
dilute nitric acid [two volumes of acid of demsity 1.4,
and three volumes of water). It has alss been found

that this acld 1s formed in very small asounts by the

glectroc Qé?i&&l oxidation of y ene, an emulsion of
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cylene and dilute sulrphuric acld being used.
in 1903, that

verted ints compounds

alr. Nine years later, Clamlclan and ﬁil%%?;ﬁﬁﬁfifm%ﬁ
the formation of aclds frow such hydrscarbons as toluene,
the xylenes and cyumene by sunlight in the presence of
alr and water. Twenbdy graus of xylene and 200 %531@
a@naim@t@r&'ﬁf water placed in 1&?@@ flagke of iﬁ liters

capaclty and left exposed to light for about six months

gave # 31 percent yi &ld of m~tolule acld,

i
hF

About this sape time, Benrath and Neyer, when
stud fi‘g the action »f arsmatic hydrogarbong sn qulinones
in sunlight, found that phenanthraquinone was comnletely

ozidized to diphenle acld and the hydrocarbon partially

to the gory ”ﬁwaméiﬁﬂ monobagic acid. This fact was made
use of L? %. Hekert, ?wh@ patented in 19222 a method by
'@ﬁiaﬁ the ﬁxi@&tiﬁm of any aromatic compound ig brought
about by the sctlon af free oxygen under exposure Lo
light 1n the presence of anthraguinone or its substitu-
%Lsn products such as

- 12, ; .
Sudborough, Zckert in hlg patent gpecification states

@’3

- chloranthraquinone. According to

that ne can obtaln a 40 percent yield of benzoslic acid by

hé

exposing toluene under the above conditions for six weeks,

but no mention wag made of the ylelds fromw the three
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xylenes. In these reactisng, the anthraquin

s catalyet and remains unaltered at the end of the
oxidation. To explain this action, 1t iz ascuumed by
E@k@?&?ﬁh@t the anthraquinone derivative gives upn its
sxygen to the h?&?@ém?ﬁﬁﬂ and thereby lsg reduced to the
earreggaﬁﬁiﬁg amt%vahyévaguiman@» The latter ls an

extremely unstable gubmtaﬂae i?ﬁ nxidizes very easily in

gontact with air back to anthraguinone and the reaction

can thue repeat Llitself.

By a very sinilar method to that employed by
: \ :
Ciamlician znd Bilber, Stephensg has renorited the »nren-
aration of =n-tslulc aecid from m-xylene through the
action of gaseous oxygen. In these experiments, the ary

hydrocarbong were uged and oxygen was bubbled throu

q‘&

them at elevated t&mm@yaﬁwy@ﬂ in dim, diffused 1light.

Yielda of

]
foio

acld were very poor however; ne

. s 4
LY TR

£
ko

. .
of m-xylene when treated with oxygen for 30 days at 100

givimg\ﬁﬂly 0.0% grams of tolule acld and 1.2 gramsg of

6]

to be of

tolule aldehyde. The method therefore appear

1ittle compercisal ig artanee,.

B

Another similar method of oxidatlior

ok

la through

the action of water and oxygen iIn the pregsence of

catalyzers such as the oxides of heavy metals, for

example, ursnium oxide, vat&ﬁiaw wvnﬁs :ide, copper oxide,
1E

(&2

chromium oxide and others.” The hydroecarbon is heated



From the foregoing summary it is anparent that no

7

gucceas hag been met with in prepsring m-tolulc acid from
n-xylene t%fﬁu h the action of the more comnon sxidizing
agents such asg peTmang ranate, dlchromate, persxide, ete.

It 18 to be expected, of ecourse, that the ox E@izimg agent

Rt

would attack both of the methyl

with the subgequent Tor ion

hag been demonstrated many tinmes 2t the presence of &
halogen atom 1n & methyl group renders that groun nore

gusceptible to attack by @itm this

iden 1o smind, 1t was declded to attes %t the oxldation of
w,%&la zen-substituted xylene in the hore that th@

regulting yields might justify the co

wereial use of

R S S s, A - ey A T N B
thisg methiad in the manufs cture of m=talulc acid.

Agecordingly, n-xylyl bromide was prepared by

Atkingon and Thorpe's method and pubmitited to the

e
o

oxldizing actlion of such cor agenty ag

% y iy
shromic aocld

R sk g

hydrogen peroxide, notageiunm dichre

nitric =2¢id and potasslun permanganaste. The oxidatione

with chromic aeld were carried sut in acetlc acid

golution and in the pregence of sulnhurlc acld, wmhile

potaseium permanganate was used in acidic, baslc and
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