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THE BROMO M«CRESOLS

The investigation of the bromo derivatives of m~cresol
was undertaken for several reasons, An examination of the
literature revealed that, compared with the number of known
halogene derivatives of other phenolic compounds, only a few
of the bromo mecresols had been prepared and conclusively
proven,

Huston and Hutchinson, therefore, in 1929 began a
series of researches in an attempt to clarify some of the
existing inconsistencies in the literature in regard to the
structure and properties of some of the bromoem-cresols,

They succeeded in preparing four new derivative. (Huston and
Hutchinson., J.A.C.S, 54, 1504, 1932)

It was shown that when mecresol is treated in the cold
with one mole of bromine, two definite mono bromine mecresols
are formed, namely, 4-bromo mecresol, (m.p. 55 « 56°), and 6
bromo meoresol, a liquid boiling at 208 « 208°, The structure
of these compounds was proven by the preparation thru the
corresponding toluidine by diazotization.

It was also shown that when meoresol is treated in the
¢old with two moles of bromine two definite dibromo mecresols
are formed, These two isomers are 2«4 and 4«8 dibromo me
gresol, Both of these are orystalline, and eiach have a melte
ing point of 659, The formula of the 4«6 dibromo mecresol
was definitely established by the preparation thru the corre=-
gponding toluidine.



The results of the researches reported in this thesis
are a continuation of the work begun by Huston and Hutchinson
on the bromo meoresols, It was felt that if possible, it
would be well to investigate the as yet unreported 2 bromo
and 2«6 dibromo mecresols, and perhaps to further verify the
work already completed on the 6 bromo compound,

Before proceeding further it might be well to review
briefly the literature on the bromo mecresols as it stood bee
fore the work of Huston and Hutchinson,

Neville and Winther in 1882 (Ber., 13, 2991) prepared a
mebromo mecresol by the diazotization of mebromo m toluidine,
They obtained a mono bromo mecresol melting at 56 « 579,

Claus and Hirsch (f pr, Chem. 2, 39, 59) prepared 246
tribromo mecresol by treating mecresol with bromine in chloro-
form solution. Their product melted at 849,

Werner (Bl, Soc, Chem, 2, 46, 276) using much the saue
method as described by Claus and Hirsch obtained a product
melting at 81% 8239, werner used water as a solvent instead
of ehloroforn.,

24«6 tridbromo mecresol has also been prepared by Auwers
and Richter (Ber, 32, 3382), These workers obtained the come
pound by the reduction of 2-4-6 tribromo 3Je-oxy benzyl bromide.
The reduction was accomplished with zince and acetic acid,
Their product melted at 849,

Gibbs and Robertson (J, Chem. Soc, 1914, 2, 1885) pre=
pared 4-6 dibromo eresol by the diazotization of 4«6 dibromo



metoluidine, which in turn had been prepared by the brominae
tion of acetemetoluidine in the cold, This dibromo m-cresol}
melted at 339,

One year later Walther and Zipper published an article
(. pr. Chem, 91, 364 « 414) in which they described the pre-
paration of 4 bromo mecresol, This compound, melting at 62°
was obtained by the addition of a calculated quantity of broe
mine in carbon tetra-chloride solution to mecresol in the
same solvent at «59 to «109,

Bures and Balada (Cas. Ceskoslavenskeko Lekarnistra 6,
107 » 190, 1928) make the statement that by bromination of
megresol at ordinary conditions without the aid of catalysts
or solvents, 3:4-6 tridromo un-cresol is formed,

Hodgson and Moore (J. Chea, S5oc., (1928), 2036 = 2040)
prepared 4 bromo me~cresol from the corresponding amino come
pound by diazotization, A melting point of 38° 48 reported.

Darenzo and Levy, (Compt, rend, 193, 292, 1931) report
a melting point of 63° for 4 bromo meoresol which they claim
to have prepared by direct bromination in glacial acetic acid
in the cold. ince this work appeared in the literature
shortly after Huston and Hutchineon had completed their work
on the 4 bromo mecresol it was thought wise to repeat the
work of Darzen and Levy, This was done and a crystalline come
pound prepared which melted, after repesated crystallization

at 53% 569, exaotly the same melting point as was obtained



for 4 brono mecresol by the dbrouination of mecreuvdl in cliloroe
form in thc cold (by M. % 1i,)

Luros (Ciea, TListy. (1227) 21, 221 « 227) nmakes the fole
lowing rule for substitution of hilogcns in mecresol., T*Cilloro
or brono cubstitution products of wecrescl f0llow tie sine
rule as for hzlogen substitution in amiino or Lyiroxy derivae
tives of bonzene. In mecresol, halosen deriv.iives in tie 4
and 6 pocitions are most llkely."

w8 8ed then, in a review of the literature that little
conclusive evidcace is glven as to the exact etracture of the
bromo mecresols, uie finds that wieresas concideralle vwork has
been done with tribromo mecresol with gquite concistent results,
relatively fow consistaent reusulto linve been reported for the
mono and dihalogcn derivatives. Thic eun probably be expluine
ed by tiie pecullarity of the effcct on dirceting properties
when a methyl and a hydrozyl group are eftuated meta %o euch
other au in mecrescl. Iotu belng strongly para directing, a
mixture of 4 broms and 6 brono mecresol ucually results in
thae casc of the monobroao derivatives while a mixture of Z2e4
and 4«6 occur in the preparation of the dih.logen derivatives,
Dirficulty in the wseparation of these 1sonmers has undouabtedly
becn the reason for the lack and inconsistency of recults in

the pant.



THE SULPHONATION OF M«CREEOL

Considerable work has been done in this laboratory in
the preparation of halogenated phenols. Some difficulty has
been snoountered in obtalning ortho halogen substitution. In
most cases this has been accomplished by protecting the para
position or the para and one ortho position with sulphonie
aeid groups.

Maxfield (1930) used this method for the preparation of
2, 6 dibromophenocl. His was an adauptation of a method used
in the preparation of 2, 6 dichlorophenol (M. Tanaka and X,
Kutani, C.A. 21, 2255). Bince the halogenation of sulphone
ated phenols has been quite thoroughly discussed in Ballards'
work on "The Preparation and Benzylation of O-Bromophenol"
(Thesis 1932) the writer will make no attempt %o review this
phase of sulphonation, except in as much as it concerns me
oresol, Quite a thorough discussion is also given by Datta
and Bhoumick (J. Amaer, Chem, Soo. 43, 303, 1921).

Probably the most outstanding work on the sulphonation
of mecresol is that which was accomplished by Claus and Krauss
in 1887 (Ber. 20, 3089), These workers state thal when one
mole of mecresol 18 permitted to react with one mole of con-
eentrated sulphuric acid for from three to four days, fivee
sixths of the oresol is sulphonated, resulting in the 4esule
phonie aoid. (para to the OH) Complete sulphonation cun also
be accomplished by heating two or three hours on the steam
bath,



The nmmgresol) para sulplonie acid cr;ct:llizen in three

foras depending upon the soulvent used in crystallization:

1. ¥rom dil, o004 P, 75 A0 16
2, Froa Conc. 1{2:.204 Py 958 ;:3120  §52
3¢ £liminution of ﬂzo 1.2.118 5520 0

Claus and Krauss treatod this mecresol pesulpronic acid
with phospliorous pentabromide in an atteapt to replace tle
sulphonic and hydroxyl groups with bronine and thus obtuin
a dibromo toluene, 4ll tiwut tiey obtained, however, waus a
nixture of dibrumo znd tridbrow m-crewol, out of which a
s2al)l amount of the tribromo derivuative was isolated, nmelting
at 73% 81° c.

These workers aleo prepared a mecresol disulphonic acid
which they decided was ths 4«8. This was oblained by treute
ing one mole of mecresol with four to six moles of sulphuric
acid at room temperaiure for from four to five d.ys or at
1209 « 1409 for a few hours., Claus and Krauss maintain that
overheating may result in a olianga to the monoculplionic acid,

It is somewhat surprising that though a nuaber of workers
have reported a 28 dibvro1v mecresol sulpionic acid, none of
them have tucceeded ia successfully hydrolizing the sulphonic
group and thus obtaining tie 2=-6 dibroav mecresol. Claus and
Dreher (J. pr. (2) 39, 363) obtainad good yieldo of the die
broso mecrevol sulphonioc acid by brominuting the potassium

g8alt of the parasulphonic acid in acetio mcid., This compound



oerystallized out of water, A melting point of 1400 is reporte
ed. Claus and Dreher also reported that bromination (1 mole)
of the disulphonic acid gives the 2, 8 dibromo wu-cresol 4
sulphonie acid, (J. Pr, (2) 39, 372.)

In more recent years, two Bnglish workers, namely Haworth
and Lapworth (J.C.5. 125, 1299, '24) have done a great deal to
clear up some of the questions in regard to the sulphonated
derivatives of mecresol, It appeared somewha$ remarkable to
these workers that m-cre:ol should not yield a sulphonation
product corresponding with phenol o-sulphonic acid., Consequente
ly one of their workers, M, L. Wilson, on making a preliminary
investigation of the question found that monosulphonation eof
mecresol, either with sulphurioc acid or with chloroeeulphonic
acid, usually led to the mixture of two acids, the nature and
proportions of which vary with the agent and the conditions
employed during the sulphonation process; hy fractional cryse
tallization of their salts a partial eeparation of the two
acids was effected, One of thezue acids had properties very
diffsrent from those of the trus oresolsulphonio aocids and
was ultimately found to be identical with Verley's metolyl
hydrogen sulphate, CgH4qCH30503H (Bull, Soc. Chim., 1901,

25, 46)

The view $hat phenyl sulphuric acids are formed during

the sulphonation of phenols and even that they reprosent ine

termediate stagee in the sulphonation process, was at one time



widely held, receiving its principal support in the foraation
of the suppoced Benaphthylsulphuric acid during the sulphona=
tion of Benaphthol, (Armstrong, Ber., 1882, 15, 202, 204,
207; Fietzki, ibid, p. 305). ©6Since the discovery that this
gompound was in reality 2enaphthol lesulphonic acid, the idea
that rhenyl sulphuric acids may he formed in appreciable quane
titiee during ordinary sulpvhonation of phenols, has not been
congldaercd very seriously.

Haworth and Lapworth endeavored to replace the sulphonie
groups by the Ol, Cyano, and amino groups, but these experie
ments were unsuccescful, In order to determine the constitue
tion of the monosulphonic acids it was necessary to convert
then into the corresponding nethyl ethers. Haworth and Lap~
worth found that wliien the sulphonation was carried out at
1209 the main product was the 4-sulphoniec aeid, but at lower
temperatures considercbhle quantities of tha 6 sulphonic acid
could bc obtained, although the total sulphonation was ree
duced,

The disulphonic acid prepared by Haworth and Lapworth
appeared to be identical with that prenared by Claus and Krauss,
and its constitution proven to be 4«6,

These workers were not able to introduce a third sule
phonie group by the action of three molecular proportions of
chloroe~sulphuric acid; only mecresol 4~8 disulphonic acid bee

ing 1solated.



Here 4% might be wall to mention something concerning
the relative amounts of 4 and 6 obtained when conocentrated
Haso4 aots on meoresol. Mecresol sulphonated for one hour
at 30° « 389, ylelded the 4 and 6 sulphonic acids in the ratio
2,7 to 1. When the sulphonation was carried out at 100° the
two acids were formed in the ratio 19 to 1. At 1200 after
an hour's heating the main product was the 4 sulphonic acid.
Ne other produgts than these were deteoted.
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RITRO M«CRBSOLS

The nitro derivatives of mecresol have beea prepared
by a nuwaber of workers.

The proaceedure which has been mosé generally used is
that raported by Staedel and Xold (Aan, 233, 210, 1390),
degresol was nitrated in glacial acetic acid at «15%, The
reaulting mixture was poured into ssveral volumas of ige
water and the 0il which separated steam distilled. The vole
atile product, whioch after purifiscation meltsd at 5489 was
proven 10 be the 6 nitro meoresol. Out of the reaction mixe
ture a good yield of 4 nitro was {3dlated, melting at 1299,
These workars report no Zenitro mecresol.

All subssqueant work on the isomeric moncenitro meoresols
does not differ much either in regard to preparation or proe
perties, but it was not until rececnt years that aaything dee
finite was determined in regard to the 2 nitro derivutive.

Khotinsky and JacopsoneJacopmann (Ber., 42, 3097, 1909)
6laimed to have prepared a crystalline methyl derivative
melting at 889, These authors nitrated mecrecol acocording
to Staedel's direotions (Annalen 259, 210, 1831) and separe
ated the volatile 2 and 6 nitro mecresola by distillation in
steam, According to Khotipsky and Jacopson « Jacopmann, the
solid which separated from the cold aquecus distillate was 6
nitro mecreesol while the aqueous solution containsed 2 nitre

nitro mecresol; and the latter, cbtained as an 0il by exe
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tracting with ether, and treating with methyl sulphate and
2lkall, yielded the crystalline der174t1ve rieltin; &t 809,

Civeon (T. C. &. 123, 1262, 1223), vha repeated the work
of Yotinegkxy and Jacapson-JacOpménn. found that ilihough the
yiclds of 4 and 6 nitro me-creaol ware saticfactory, thut of
the suynoved 2 nitro mecressl was vory suwaulle <Cluveon found
tiat bettor ra2oults wers oltilaed by a nctiivd siallar to that
uced by Kaulfaan and dc 237 (2er.e 27, 723, 1934) for the cone
version of resorcinol into 2 nitro resorclinol, lNecrzsol was
firet sulshonatad, the product was nitrated, aznd the resulte
ing nitro mecrezclsulnlionic acils were Lydrelized with supere
Leated stewg at 182% 1799, T:he yieold of tre yillow oil thus
cotained arounted to 277 of the thearetical und fros it Gibson
was able $0 prepare crystillise acetyl, beazoyl and methyl de=
rivatives, accorpanied in each cuze ty sone olly rrsdacte
The 2 nitro mecresol crystallizes in fine yellow necdles melte
ing at 299,

7hs methyl etior of tie 2 nitro mecresdl mcltod at 549
whercas the methyl ether of tie 6 molts at €729

3iuson, in order to deterwine the oricntiatioa of the
ePoups In tiiece three nitro coasounis cxidized tue ucthyl dee
rivative of ewch to the corregsponding nitro-zethiony tanzode
acide, tiae propertics vhieh are kuouz (ler., 22, 2352, 1883).

quite recently A, Cortallini and C, Navazoul (Atti R,
Accad, Liancel, 1531 (vi) 13, 132 « 127) reuv.irtel tat a repe

etition of tia series of rsw:tiona eajluyed by Giduon (J. Co
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8, 1923, 123, 1270) showed that the nitro mecresol m.p. 41°
is not 2 nitro dut 6 nitro.

During the course of this work on the bromo mecresols
the writer has been able to demonstrate that Cordellini and
C. Ravazzoni were undoudbtedly wrong in their conclusions in
regard to the work of Gibsom. Work by Hodgson and Beard (J.
C. 6., 127, 498, 1928) in the reduction and subsequent diae
sotisation of 2 nitro mecresol also substantiates the work of
Gibson,

The 2 amino and 6 amino megresols, in which we were par-
tiocularly interested, have received but little attention in
the literature,

Kehrmann and Stampa (Ann, 322, 18) mention the 6 amino
megresol but give nothing as to preparation or melting point.

Auwers, Borschi and wWeller (Ber,, 54, 1315, 1921) obe
tained 6 amino mecresol by reduction of the 8 nitro compound
with stannous chloride and hydrochloric aeid, A melting point
of 1567° « 1599 is reported.

The only reference to be found on the preparation of 2
amino mecresol is that by Hodgmon and Beard (J, C, S. 127,
498, 1925). These workers raeduced in a water solution of
sodium carbonate and sodium hydrosulphite, obtaining a come
pound melting at% 150%, Prom this they attempted to prepare
2 bromo meorescl by the Sandmeyer method. A very poor yield
of product, melting at 56° « 579 is reported.

In regard to the nitro me-oresols, it was felt thut if

the para position could be protected by a nitro group and the
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positions 2 and 6 filled with bromine, subseyuent reduction
and removal of the amino group through diazotization would
result in the as yet unreported 2, 6 didbromo mecresol.

This compound 2, 6 dibromo, 4 nitro m-cresol has been
studied rather extensively by several workers, It wus first
obtained by Claus and Hirsch (J, pr, (2) 39, 61) by nitrating
2e4«6 tridrono mecresol with nitrioc acid in acetic acid solue
tion, These workers also obtained it by bromination of 4
nitro mecresol,

Zinoke also prepared this bromo nitro mecresol, but the
nitration wae carried out with sodium nitrate. (J. pr. (2)
61, 564). ‘

Raiford (Amer, Chem, Jour, 46, 426, 1911) in a study of
the chlorimidoquinones prepared 2, 6 dibrono 4 nitro mecresol
by a method very similar to that of Zinecke. His product
melted at 1349,

Reduction of this compound with stannous chloride and
hydrochloric acid gives a hydrochloride melting at 2252 The

free base liberated by ammonium carbonate melts at 1769,
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CHLORO « BROWO M=CREIOLS

Sinece such very few conclusive results are reported in
the literature in regard to either the chloro or bromo me
gresols, we would also expect but 1ittle in regard to the
ghlorobrome meoresols., &Such 4s actually the case, They are
eonsidered briefly here dbecause they provide a conveniens
means of proving the position of the bromine atoms in some
of the compounds to be discussed later,

Walther and Zipper (J. pr. (2) 91, 378) obtained 4 chloro,
6 bromo m-cresol by bromination of 4 chloro me-cresol in ocare
bon tetrachloride, This product melted at 709 = 75,859,

Raiford and Leavell (J, A, C, 8. Soc., 36, 1509) were
suacessful in synthesizing 2, 6 dichloro 4 bromo meoresol by
diazotization of 2 chloro, 4 bromo, 6 amino mecreszol, Needles
out of ligroin melted at 639,

The only remaining chlorobromo meoresol which is re-
ported in the literature is 4 chloro 2, 6, dibromo meoresol,
This compound, melting at 709 « 75.,5° was prepared by Walther
and Zipper (J. pr. (2) 91, 378) by bromination of 4 chloro

mecresol in acetio acid.



EXPERIMENTAL PART
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THE PRUEPARATION OF 6«BROMO HeCRLSOL

In the preliminary work with the bromo m-oresols, cone
sideradble difficulty was encountered in the distillation of
the various derivatives under ordinary atmospheric conditions,
without obtaining a great deal of decomposition., For this
roason it was decided to repeat the work of Huston and Huke
chineson in the preparation of 8 bromo mecresol, thus obtaine
ing enough of this compound for comparison, and determining
its bolling point at 4 ma. It wus decided to use thia pres=
sure throughout the whole of the work.

One mole of meoresol (108 grams) was brominated with
one mole of bromine (160 grams) according to the method ree
ported by Hutchinson. The brominated mecresol after several
distillations hndar 4 mm, pressure gave the following frace
tionst

75%@ 850 @« « @« « w « » = » 16,8 grans 1liquid

8500100 @ @« « » ® « » ® » 44,5 grama 1liquid
10092115° @ @ = = = « « = » 27,3 grams 1lijuid
115921170 = = @ =« » « = «» » 65,8 grams solid

The first fraction boiling at 75 « 85% on refractions
ation came over at 80 « 819 (4 mm,) This fraction corresponds
to that which Hutohinson reports as having a boiling point of
205 o 2089 at 731 mm., of pressure, and is undoubtedly the 6

bromo meoresol.,
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Analysis by the Parr bomb method gave the following

results!
wt, of 0, A1 XN Calculated Found
Sample A@Oa Br. in CqH4yOBr
.2226 11,85 42,78% 42,614
02017 10,72 42.78% 42,.55%

The large fraotion boiling at 115 « 1179 (4mm.) gave
upon recrystallization, a product melting at 66 « 579, This
corresponds to Hutchinson's 4 bromo megresol,

The two fractionn which came over between 85° and 1159
after repeated fractionation were separated into 6 bromo and
4 bromo mecresol.

The benzoyl, benzenesulfonyl and toluenesulfonyl esters
of the 6 bromo mecresol were prepared by the method described
by Porter, Stewart and Branch (Page 181, Einhorn and Holland,
Ann,, 301, 953 1393),

After repeated crystallizations from aloohol the melte
ing points were determined and the compounds analyzed for
bfomina. Following are the resultst

Isters of 8 Bromo UHe«Cresol
I.'i., PQ ’ﬁt. Of co.om c&lculah Found
Sample AgNO3 ed for Br

Benzoyl 87.5° «2065 7.12 27.49% 27.58%
8mall white needles cut of alcohol

Benzene sulfonyl 92,0° ,1606 4,9 24,467 24,347
Small white plates out of aloohol

Tolyl sulfomyl 72.6°  .2009 5.9 23,45% 23.52%
¥ine plateelike neédlas out of alcohol
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Since the proceedure for the proof of the 6 bromo dee
rivative as given by Hutchinson was long and difficult, and
gave but mediocre results, it was felt that some other maethod
might be attempted which would, perhaps give better yields
and further substantiate his results.

For this purpose, mecresol was nitrated in 140 gram lots,
in agoordance with the method of Staedel and Xolb (Ann, Chem,
289, 210; 1890), and the isomeric nitroe products that resulte
ed were separated by stean,

140 grams of meoresol was placed in a 3eliter, 3Jenecked
balloon flask equipped with an efficient mechanical atirrer.‘
To the oresol was added 140 grams of glacial acetic acid and
the mixture cooled to «83° C, A mixture of 400 grams of glae~
oial acetic acid and 200 grams of IOz (Sp. Gr. 1.5) was
cooled in the ice box and then added very slowly to the orige
inal mixture from a separatory fumnel. During the operation
the temperature should not rise adbove 00, .ifter the addition
was complete, the mixture was poured over 1,000 grams of ice
and after about an hour a liter and a holf of water was adde
ed, This was then allowed to stand over night, during which
time, a heavy, reddish, black oil separated, which was partly
erystalline, The oil was separated from the v.queous portion
above it and placed into a flask prepared for steam distillae
tion, The two isomeric products could now be separated since
the para compound is not volatile under thess conditions and
ean be obtained in the crude form by allowing the distillae

tion residue %0 coo0l.
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The ortho compound in the distillate upon recrystallizae
tion from pstroloum ether, melted at 56°,

The para compound can be further purified by repeatsd
orystalligation of its sodium salt from water, These crystals
may then be decomposed by treatment of their aqueous solution
with dilute hydrochloric acid, and the free nitrocresgol sube
saquantly crystallized from hot water, froa vhich it sspare
ates in nearly colorles3 needles melting at 12790 « 1299,

The yield of both isomers oan be considerably increased
by extracting the aqueous portion of the original mixture
with ether, evaporating and again ateam distilling.

Yields covering a number of nitrations weres

6 nitro ee~ 32 grunms,
4 nitro «ea 33 grans,

For the preparatiocn of 8 bromo m~cresol we were naturally
espescially interssted in the 6 nitro produot,

From the 6 nitro mecresol, the 6 amino hydrochloride
was prepared by a modification of a method reported by Rale
ford and Leavell (J. A, C. 8, 36, 1805; 1914), also (im, Chen,
Journal 46, 419; 191l),

Thirty grams of the nitro product wis dissolved in the
gnallest possible quantity of hot alcohol. (L gram to 1 co)
And to the hot solution { more than the caloulated amount of
stannous ohioride (114 gramas) diseolved in consc, HCl (114 cc).
During this time the flask was shaken and the mixture kept

hot in order to prevent tha ifazediate separation of crystalls.
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Hex$ one volume of conc, HClL was added and tha solution set
aside to co0l. Fine white crystals separated which were frees
from tin compounds. The hydroochloride melted at 2120 with
eaonsiderablae charring,

Attempts to change this hrydrochloride to the amine were
unsugoesssful, Amnoniun carbonate was used for this purpose,
A oompound of no definite crystalline strusture which turned
red upon standing in air was repeatedly obtained, Kehrmann
(Annalen 322, 19; 1902) olaime to have isolated the amine by
Juet such a method but reports no melting point, He does,
however, mention that in the ammoniacal filtrate & reddish
brown compound was observed which he suggests night be an
oxidation product.

Since §ft seemed im)ossible to obtain the pure amine by
this method an sttenpt was made to acecomplish the reduction
by the use of sodiun hydrosulphite, Hodgson and Beard
(Journal of the Cheuical Hociety 127, 498; 1925) used this
successfully in the reduction of 2 nitro me-cresol.

8-nitro m-cresocl (33 grama) was dissolved in 400 ¢o of
water containing 60 grams of sodium carbonate, This was treate
ed at the boiling point with 1268 grams of eo0lid sodiun hydroe
sulphite, 6 anino meoresol was depvnited on collinyg in ale
most colourless, fino needles with a melting point of 1579
1599, (This agrees with the m, p. reported by Auwer:,
Borscha and ‘eller,(B. 54 (1921) 125),
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For the replacement of the amino group with bromine it
was found that good ylelds were obtained by the usa of the
hydrochloride rather than the amino. To accomplish this diae
gotization a modification of the method repcrted for the pree
paration of pebromotoluene by Bigelow (Organic Synthesis Vol.
V p. 21) was used. |

A mixture of B grams of oryetuallized cupric sulfate, 2
grams of copper turaings, 13 grams of sodium bromide, 3 grams-
of concentrated F5S04 (Sp. Gr. 1.84) and 83 co of water was
reflexed over a flame for three to four hours until the color
became yellowish., (If the color of the solution has not been
discharged after heating for three to four hours, a few grains
of sodium sulfite may be added to completa the reduction).

When the hydrobromic acid e cuprous bromide solution was
ready for use, the diazonium solution wac prepared. A s0lue
tion of 10 grams of amine hydrochloride and 18 grams of cone
ocentrated sulfuric acid (sp. Gr. 1.84) in 80 coc of water was
cooled below 20° and diazotized with a solution of 6 grams of
sodium nitrite in 125 co of water. This required about twenty
to thirty minutes when the temperature was maintained between
15% and 20° by means of an ice bath,

A ong liter round-bottom flssk containing the hydroe
bromic acid cuprous bromide solution, was arranged for steanm
distillation., After the copper salution was gradually added
from a ssparatory funnel and a vigorous current of steam pass-

ed through the mixture at the same tijge, This proceedure
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required about an hour, The oil in the aqueous distillate
was separated with ether, washed, and upon evaporation of
the ether and distillation 4 grams of yellow oil boiling at
819 « 829 (4mm.) was obtained. Anslysis for bromine by the

Pary bomb method gave the following resultist

wt., of co ,1 N Calculated Found
Samnple AgNO4 Br, in Cylip0DBr
1950 10.41 .4278 <4270

To further prove the structure, a portion was brominated
in ahloroform solution with one mole of bromine, Crystals
were Beparated from a large fraction of oil (undoudbtedly 2,
6 dibrono mnorondl) which melted at 649 » 659, The crystale
l4ne product was the 4, 6 dibromo product, described by Hute
chinson,

The 4, 6 dibromo megrescl was proven by preparation of
its benzoyl ester. Repeated crystallization from ethyl al-
ocohol gave a melting point of 84° = 859,

Various attenpts to nitrate the 8 bromo mecresol were
unsucgesaful, In each 0ase 2~4e6 trinitro mecresol (m. p.

1099 « 1109) was isolated.
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THE PREPARATION OF 2BR0OU0O M«CRESOL

Since the preparation of 6 bromo mecresocl was so easily
accomplished by working through the corresponding amino come
pound, it was felt that a similar method might be worked suce
gesafully for the preparation of 2 bromo mecresol,

For the preparation of 2 nitro m-cresol, a method was
used which was first suggested by Gibson (J. C, S. 123, 1269;
1923) and later modified by Hodgson and Beard (J. C. 5. 127,
498, 1925).

The original method used fuming sulphuriec acid which
contained 6 = 7% S03. Although reasonably good protection
in the four and six positions is accomplished with this
strength of sulphurie¢ acid the crude nitro product does not
crystallize readily but has to be purified by preparation of
the acetyl derivative, which is later hydrolized with alcoe
holie sodium hydroxide solution, The method of lodgson and
Beard, which obviates the troublesome process of purification
by acetylation consists in using stronger oleum (157 SOz in=
stead of 6-74) for the initial disulphonation,

The author found that an even stronger oleum (23% S0,
instead of 13%) gave improved protection. Following is the
method eventually decided upon,

To a cold solution of 108 oo of mecresol in 400 cc of
funing sulphurie acid (237 803), a mixture of 100 oo of fume
ing sulphuric acid and 46 co of nitric acid (d. 1.5) was
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gradually added. After twenty hourse, the liquid was diluted
with 500 eo of water and superheated steam passed through

the heated solution. Below about 145% a little unchanged
oresol distilled, but above this temperature up to 1309 nitroe
eresol passed over, leaving a black tar from which no orystale
1ine compound could be isolated. Only the first third of the
steam distilled 2 nitro mecresol comes over as an oil (which
partly solidifies); the bulk of the distillate solidifies ime
mediately. The 2 nitro mecresol ocan be recrystallized from
petroleum ether in bright yellow, fernslike, rhombiec groups
of needles melting at 399,

After purification of all fractions 43 grams of 2 nitro
meoresol and 39,9 grams of oil (meoresol) were gotten from
a typiecal nitration experiment 1ike that just discussed. The
meoresol fraotion boiled at 809 e 89° at 4 mnm,

A method adapted from the work of Hodgson and Beard was
also used in the reduction of the 2 nitro meoresol to the
ocorresponding amine,

Thirtyethree grams (33) of 2 nitro m-cresol were dis-
solved in 400 co of water containing 30 grams of sodium care
bonate, This mixture was then treated at the boiling point
with solid sodium hydrosulphite (126 grams), 2 amino mecresol
was deposited, on cooling, in colorless, elongated, hexagonal
plates, m.p., 1509, yield 20 granus,

The 2 amino compound was then converted into the corree
sponding bromo derivative by application of the method used
by Bigelow (Org. Synthesis Vol. V, p. 21) for the preparation

of pebromotoluene from the corresponding toluldene.
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A mixture of 5,6 grams of orystallized cupric sulphate,
2 grams of copper turnings, 14 grames of sodium bdbromide, 3
grams of sulphuric acid and 90 ¢o of water was refluxed over
a flams for from three to four hours,

When the hydrobromic acid < cuprous bromide solution
was ready for use, a diazonium solution was prepared. A 8oe-
lution of 11 grama of 2 amino mecresol and 17,6 grams of cone
centrated sulphuric acid (Sp., Gr. 1.84) in 90 co of water was
cooled below 20° and diazotized with a solution of 6,3 grams
of sodium.nitrito in 12 co of water. This required about
twenty to thirty minutes when the temperature was maintained
between 15 and 209 by weans of an ice bath,

A one liter round bottom flask containing the hydrobromie
acid « cuprous bromide solution was arranged for steam dise
tillation, After the copper solution was heated to boiling,
the diagzonium solution was gradually added from a separatory
funnel and a vigorous current of steam passed through the ree
action mixture at the same time. This proceedure required
about one hour. The aqueous solution was then washed with
dilute sodium carbonate and water and extracted with ether,
Distillation gave a yleld of 7.5 grams boiling at 839 = 849
(4 ma.), all of which bscame solid,

Reorystallization from alcohol gave characteristic
large, hexagonal plates, m, p. 58.5% « 599,

Since protection of the 4 and 6 positions was 80 easily
accomplished in the preparation of 2 nitro mecresol by the

use of fuming sulphuric acid, it was felt that a similar
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proceedure might be used for the preparation of 2 bromo me
oresol direqtly.

' To & cold solution of 108 grams of meoreeol in Qgg/p;'\
of fuming sulphuric acid (23% 803) 53 co of bromine ;ero adde
ed very lléwly. After twentyefour hours, the liquid was die
luted with 500 co of water and superheated steam passed through
the heated solution, The bulk of the 2 bromv mecresol came
over at 180° or above. It was often found necessary tu allow
steam distillation to go on for as long as 2 t0 3 hours at
180° in order to secure complete hydrolysis. The distillate,
which was a yellow oil, was extracted with ether, and esventue
ally distilled, using an sight inch column and vacuum of 4 mm,
Following are the fractions from 93 co of oil (one run)s

809 « 850 « » @ &« 34,7 grams
859 & 9% « « & @ 29,0 grams
98° 2203% @ @ « « 36.8 grams
103° 1129 @« « ¢ « 4,0 grams
112° 21140 @ « « « 13,5 grams

The first three fraotions consisted of a mixture of 2
bromo and 6 bromo m-gresol. These two isomers were separated
in the following manner:

The three fractions were refractionated a number of
$imes until the bulk was separated into an 80° « 859 fraotion.
This fraction which had eonsistently refused to orystallize
of its own accord, was then seeded with a orystal of the 2

bromo meoresol prepared by diazotization, The fraction



crystallized immediately. Afier stunding in tie ilce box
over night a fraction (representing'about one third of the
weight) of ungrystallizable oil was decanted from the cryve
talline portion, This oil fraction, which 1% was decided,
must be the 6 bromo meoresol was fractionated, using an eight
inch column and a 4 mm. vacuum, 7The bulk of the uil came
over at 809 e 819, This was proven to be tha 8ix Ly prepare
ation of its benzene aulronyl ester, which when crystallised
out of alcohol, melted at 92° « 930,

The orystalline fraction or 2 bromo megresol upon ree
erystallisation from alcohol gave a melting point of 58,59
to 599,

The fraction from 112° e« 114° was analyzed by the Parr
bomb method and found to be 2,8 4dibromo mecresol, tlie proof
and preparation of which will be discussed later.

A method suggested by Ballard for the preparation of
ortho bromo phenol was also used in the preparation of 2
bromo mecresol, This method yields very good results but
the proceedure is long and inefficient as compared to the
sulphonation proceedure just described.

One mole (108 grams) of meoresol and 3} moles (350
grams) of oconoentrated sulphurio acid in a three 1iter, three
necked flask were heated on a steam bath for three to four
hours. At the end of this time the reaction mixture was
eooled, the stirring motor attached and the mixture made ale

xaline by adding a solution of seven moles (230 grams) of



godium hydroxide discolved in 700 co of water., This wase
done very slowly.

" The alkaline solution was then cooled to room tsnperue
ture and brominated by adding slowly one mole (180 graus),
of bromine, stirring constuntly, (During this operation the
tumperature may be permitted to rise to 40° e 50°; Stirring
was oontinued for about half an hour after ail the bromine
had been added., (The mixture should still be alkuline),

The reaction mixture was then traneferred to a three
liter flask set for steam distillation, During this distile
lation the reaction mixture was heated on an o0il bath to
about 1509, This removed any tribromo mecresol which should
not appear as more than a traoce,

When no more tribromo meoresol was observed in the dige
tillate, the steam distillution was stopped and the reaction
mixture, still on the o0il bath was evaporated to a thick
pasty mass, This was alluowed to cuol and was then acidified
with about 800 60 of concentratod sulfuric acid. This had
t0 be accomplished slowly on account of the rapid evolution
of HBr.

The mixture was again stewn distilled, this time from
an oii bath heated to 2000 » 2109,

When no more oil appeared in the distillate, steam diee
tillation was stopped, The brominated m-cresols were then
extracted with ether, the ether evaporated off and the resis

due distilled under vacum of 4 mm,. The following fractions
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were separated from a yield of 103 co of oil:

80 e 83° @« @ @« @ v « » « 35,7 grams  solid
80 « 1002 @ @« « « @ @« & @ 24,4 grama liquid
100 @ 1109 @ v & @« « ¢ « & 20,0 grams liquid
110 ¢ 120% ¢ @ @ @ @ « = « 43,9 grams  1liquid

The fraction 80 e 839 remained liquid until seeded with
& crystal of 2 dromo mecresol, When placed in the 1ice box
overnight, 13.) grams of the 35,7 gram fraction was separae
ted as an oil by simple decaptation from the orystalline pore
tion, Thia o4} upon distillation boiled at 80 « 819 (4 mm,)
and was proven t0 be 6 bromo mecrescl by the beqzene sulfonyl
iuter proparation used in the previous sulfonation.

The orystallina 2 bromo mecresol fraction gave large,
characteristic hexagonal plates out of ethyl alcohol, melte
ing at 58.5° « 8599, By repeated fractionation with a column
the three other fractions can be separated into 2 dromo and
2,6 dibromo mecresol, (b. p. 1149 « 1160) the proof and pree
paration of which will be discussed later,

Several Parr bomb analyses were run on the crystalline

2 bromo mecresol fractions (b, p. 83° at 4 m.),

¥, of ¢e ,1 X Calculated Found
Sample AgNO3 br, tn CpHqO0Br

«2314 12.42 42,78% 42,947
«2009 10,68 42,.78% 42,62%

.18038 9.62 42,78% 42,87%



Sinee Hodgson and Beard (J, C. S, 127, 499, 1925) had
prepared 2 bromoe3-methoxy toluene by diaszotization of the
methyl ether of 2 amino megresol, it was felt that this come
pound migh$ be prepared by a simple methylation of 2 brono
m~0resol.

2 bromo mecresol (10 grams) was dissolved in 13 oca of
methyl aloohol and 1,2 grams of sodium added to form the 50«
dium oresolats, Whon this rsaction was complete tho theorse
tical amount,(? grams) of methyl iodide was added, tho mixe
ture refluxed for five hours and allowad to stand overnight,
The alaohol was then evaporated off and the residue washed
with water to remove the sodium iodide formed in the re-
action, The ether was extractad with ethyl ether und was obe
tained by evaporation of the solvent., Recrystallization in
ethyl alcohol gave long flut plates, melting at 39.5° « 409,
Hodgoon and Beard renported a melting voint of 35.59 « 36,59
for this product,

. Analyeis of the methyl ether of 2 bromo meoresol for
bromine yielded the following:

ws, of e .1 KN Caloulated Found
Sample AgH 04 Br. in CgligOBy
.2283 11,7 41.13% 40,98% -

A small portion of 2 bromo mecresol brominated in CCl,
solution in the cold with one mole of bromine yielded a
porsion of unorystalliszable oil (probably 2, 6) and a oryse
$alline fraction which upon purification in petroleum ether



gave a melting point of 63°, This agrees with the melting
point for 2, 4 dibromo megresol. Once purified, it orystale
lized very easily out of most solvents, differing from the
4, 6 didbromo meeresol in that respeet.

The denzoyl, benzene sulfonyl and tolusne sulfonyl
esters of 2 bromoemedresol with their melting points and
analyses for hromine are reported below:

d, P, Wi, of o¢¢ .1 ¥ OCalou, Found
Bample AgHOZ for Br

Rengoyl ester 690 1836 6.33 27,492 27.58%
8mall white plates from alcohol

Bensene sulfonyl 719 .2131 6.5 24,460 24.39%
8mall white platsa from alcohol

Toluene sulfonyl 839 1938 5.8 23,43% 23,347

Small needle like plates from alechol
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THE PREPARATION OF 246 DIBROMLO M~CRESOL

I8 was felt that a convenient method for the prepara-
tion of this compound would be through 4 nitro, 2, 6, die
bromo meoresol, by subsequent reduction and finnally replacee
ment of the amino group by hydrogen through the diazotization
reaction,

For the preparation of this nitrobromo derivative a
method was first used which had been reported by‘Raiford (Am.
Chem, Journal, 46, 426, 1911).

Pure tribromo me-oresol was the starting point in the
preparation of this compound, Thirty grams was dissolved in
300 60 glacial acetic acid, the 1liquid cooled to 10%and then
104 more than the calculated amount of sodium nitrite added
during half an hour, while the flask was continually shaken
and the temperature kept down to that given above. When the
nitrite had all dissolved, the dark liquid was poured with
stirring into 5 volumes of water, and the mixture set aside
for some hours to allow the precipitate to subside. At the
end of this $ime the yellow so0lid was filtered off and dried
on a clay plate, A yield of 90% was obtained. The crude
product softened at 659 and was completely melted at 113°
(when it appeared to decompose), which suggested the possible
presence of two compounds, It may be stated at once that

isomeric mononitrodidromo meocresols, vis;



OH oH

NO, Br Be Br - 2

Br and NO2

were isolated from the mixture,

The best method of separating the compounds present was
found to consis$ in dissolving the dried crude product in
hot chlorofomr (1 gram to 1 o0a) and treating the solution
with two volumes of ligroin (40 « 60°9), Precipitation of
the high melting isomer (para compound) took place at once,
After half an hour this was filtered off and orystallized
from benzene, when a compound melting at 1289 with decomposie
tion was secured. Repeated corystallization from the same
solvent gave pale yellow plates melting at 134° with decompe
osition, The substance so obtained has the nitro group in
the para position as respects hydroxyl, and is 2, 6 dibromo
4 nitro mecresol, A small yield was obtained,

When the filtrate from the chloroformeligroin mixture
specified above was allowed to evaporate, it left a yellowish
red, sticky mass which, after repsated crystallizations from
aloohols, gave a small yield of deep yellow nsedles melting
at 879, This compound is isomeric with the nitro product
mentioned above, and has the nitro group adjacent to the hye
droxyl.

Due to difficulties encountered in the separation of
the isomers it was decided to use some other method to obtain

the desried nitro dibromo product.
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Para mitro mecresol, (m., p. 1299) the nonvolatile proe
duct previously mentioned in the nitration of meCresol, was
the starting point for this proceedure., Fifty-eight granms
of the compound were dissolved in 450 oc of glacilal acetic
acid. The mixture was cooled to about 15° « 209 and a mixe
ture of 40 oc of dbromine dissolved in 200 o0 of glacial ace=
tic acid was slowly added. After the addition was complete,
the whole was poured with s¥irring into 8 volumes of water,
and the mixture set aside for some hours to allow the precie
pitate to subside., At the eund of this time, the yellow brown
80lid was filtered off, and dried on a c¢lay plate, The crude
product was then erystallized several times in ethyl alcohel.
A yleld of 56,9 grans of pure product was obtained, melting
at 1349,

1% was decided that this proceedure was much more effie
cient than the mathod suggested by Raiford,

The hydrochloride of 2, 6 dibrouo, 4 amino m~cresol was
naxt prepared by the following proceedure ~ Pifty grams of
the p~nitro compound was dissolved in 200 ce of hot alcohol,
and to this solution was added 130 grame of stannous chlore
ide dissolved in 130 o6 c¢f eoncentrated hydrochloric acid,
during the addition, the flask was sliaken and the mixture
kept bot in order to prevent the immediate separation of
orystals., Kext one volume of eongsentrated hydrochlorie acid
was added and the solution set aside to cool. Crystals ef

the amino hydrochloride soon separated out. These were
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filtered off and recrystallized as follows: The orude mater-
ial was dissolved in warm water and the solution filtered
through paper, after which one volume of concentrated hydree
ehloric acid was added to the filtrate, Upon standing, 60
lorless needles were separated, Wnen heated above 2239 the
substance blackened dut did not nelt. (Raiford, Am. Chem,
Journal, 46, 4263 1911)

The free umine wus easily prepared from tie hyldrochlore
ide by treatmunt of an agueous solutlon of the latter with
amgonium garbonate, The precipitated hase, after being file
tered off, washed well with water and dried on a c¢lay plate
melted at 175° « 176% with blackening, It 1s raadily soluble
in alcohols, benzene, chloroform and a solutioa of sodium
hydroxiie, less soluble in ligroin and psractically insoluble
in colorless crystals melting at 176°. (Raiford, ia. Chem,
Journal, 46, 426; 1911)

For tne replacemant of Il with hydrogen 1% was found
thas the diazotization could be carried out just as cfficle
ently from the hydrochloride as from the free base. The ame
monium carbonate nethod of releasing the free azine was
found to give very small yislds, and the operation itself was
cunbersome,

The diazotization was carried out uccording to a proe
ceedure ussd by Biseloy. Johnson and Sandborn (Org. Synthee
sis, Vol. 8, 16) for the preparation of wmebromoetoluene,.

To a 6old mixture of 48 cc of 95X ethyl alcohol and 12
ce of sulphuric acid in one liter round bottom flask,
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provided with an efficient mechanical etirrer, was added 20

grams of the hydrochloride of 2, 6 dibromo, 4 amino m-cresol,
The solution was stirred znd coolcd to 10° and a solution of
¢ grams of U,.u5.P, sodium nitrite in 16 co of witer wes added
from a separatory funnel. During this addition, tlie tempere
ature of the mixture was not allowed to rise above 10°, Afe
ter all the nitrite wsolution had been added, the nixture was
stirred twonty minutos longer to cumplete ths diazotization,

To the dlazotized solution wvas wddad 3 gruns of copper
(reduced copper powder) which had been washed with ether, The
stirrer was repluced by a long efficient, reflux condenser,
A batn of ice waler was prepared for cooling thio flask when
the reaction becaans too vigorous. The flask wuzs warned caue
tiously until a vigourous evolution of Zag begarn. 1t wae
then imnersed in the ice water to prevent loes througsh the
condenver by tuvo rapid evaporation of nitrogan wnd acetaldee
hyde., then the rcaction had moderated, the flask was agaln
warnad, and finally tie mixture was heated for ten minutes
on a stean bath, at tas ead of the rouction tie color change
od from rediisih dbrown to yellow,

After the addition of 120 ce of water, the mirxture was
stoum distilled as long as any 0il caine over, The crude,.
heavy yellow o0il was washed with weter, extruct.d with ether,
and after ths evapcration of the ether was dlstilled at 4 mm,
The bulk of the ysllow oil (8.3 gramse) came over at 11491169,
This boiling point corresponds with that of the fraotionl.
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ecsumed to be 2, 6 dibromo mecrescl, obtzined in the prepare
agtion of {Le 2 bromo mecresol by sulfonation.

To furtler yprove the jocitions of the bromice a jortion
wes brominated ia carbon tetracrloride solution vith one mole
of rromine. Tre groduect after repeated crystollizstion from
ethyl alcolol had a welting point of 81°, vhich correcponds
to tic 1¢lting point of Ze4e6 tribrouo mecrescl,

fnalyels for the 2, 6 &ibromio mecrensl by the Poxrr bomd

nethod grve tle following resultes

wve, of e 1 X Caloulated Found
2057 1%.% 60.15% 60,323

Since, in the preparation of 2 bromo meoresocl by sule
phonation, a portion was consistently separated which gave
evidence of being 2, 6 dibromo mecresol, an attempt
was made to develop a procesdure which would give a fairly
good yield of this product, The following method was eventue
ally decided upon.,

| One mole (108 grams) of mecresol and one mole (98 grans)
of concentrated sulphuric acid in a two liter three necked
flask were heated on a water bath for three hours. At the
end of this time the reaction mixture was cooled and made ale
kaline by adding a solution of 160 grams KaOH in 373 co of
water., (This must be done very slowly). The alkaline solue

tion was then cooled to room temperature and brominated by
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adding slowly two moles (320 grams), of bromine, still stire
ring conatantly, (During this operation the temperature may
rise to 409 « 50°), Stirring was continued for about half
an hour after all the bromine was added.

The reaction mixture was then traneferred to a threee
liter flask set for steam distillation, During the steam dis-
tillation the reaction mixture was heated on an oil bath to
about 180°, This removed the tribromo meeresol which appeare
ed as only a trace.

As soon as no more tribromo mecresol appeared in the dise
tillate, the steam distillation was stopped and the reastion
mixture, still on the 0il dath was evaporated to a thick
pasty mass., This was allowed to cool and then acidified with
about 800 ec of concentrated sulphuric acid. This had to be
done slowly on account of the rapid evolution of hydrogen
bromide.

The mixture was again steam distilled, this time from
an oil bath heated to 200° « 210°. The sulphonic acid was
hydrolysed by this proceedure and the brominated cresols dis-
tilled over as a heavy, pale yellow oil.

After the distillation was complete, the brominated
oresols were extracted with ethyl ether, the ether evaporated
and the residue distilled under 4 mm, pressursa.

Following are the fractions from 380 co of distillate

(one run)s
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100 » 1109 @ © =« v @ @ & 18,3 grams

110 » 120%(moutly 114-1159) 45.8 graus

120 © 130% @ « @ @ = « @ 4,3 graus

150 « 1452 @ @ « « « « « 16,9 graaa
The last portion crystallized and on purification from ethyl
aloohol was found %0 be tribromo mecresol (2, 4, 6).

analysis of the 110 e 1209 fraction which on distillae

tion with un eight inch coluun (4 mm.) bolled at 114 « 1159

gave the following Parr boub analysist

s, aof ce A1 N Caloulated Found
2145 16.07 69.157% 53,957%

A portion of 2, 6 dibromo meoresol ehlorinated in care
bon tetrachloride with one mole of chlorine, gave a orystale
line compound which, when reorystallized repeatedly from
alcohol had a melting point of 70,5°, (Walther and Zipper
J. pr (2) 91, 378).

To recheck this 4 chloro, 2, 6 dibromo me-oresol, a pore
tion of 4 chloro meoresol (m, p. 58°) obtained from H, Chen
of this laboratory, was brominated in carbon tetrachloride
with two moles of bromine. Identical crystals of the same
melting point were obtained.

The denzoyl, benzeneesulfonyl and toluenesulfonyl esters
of 2, 6 dibromo mecresol were prepared., Following are the
melting points and results of analysis by the Parr bomd
method}
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Esters of 2,8 didbromo mecresol

m,p, wt, of ¢ 1 ¥ Calcul. Found
Sample Ag NO3 for Br

Benzoyl 919  ,2354 12.77 43.247% 43.40%
Fine white needles from alcohol

Benzene sulfonyl 959 ,1633 8,07 39.41% 39.5627%
Small white plates from alcohol

Toluenesulfonyl 1229 ,2190 10.43 38.00%  38,097%

Fine white needles from alcohol

Several attempts to nitrate the 2, 6 dibromo meoresol
yielded rather peculiar results, When foﬁr moles of nitric
acid were used in glacial acetic acid, a compound of fine
yellow crystals was separated. An analysis for bromine suge-
geated that two dromine atoms were present and one nitro

group, It melted at 78 - 78,59,

W, of 66 .1 X Caloulated Found
Sample Agliog Br in CqHgOzNBr
2189 13,9 51.47% 50,79%

The only nitroebromo mecresol reported in literature
with this melting point is 2, 6 dinitro 4 bromo mecresol,

The writer will make no attempt to explain these peculiar
results,

Singe the benzoyl, benzene sulfonyl, and toluenesulfonyl
esters of 2, 4 4ibromo meoresol and 2, 4, 6 tribromo mecresol
had not yet been prepared, thesc esters were prepared by the
usual method. Following is a table of melting points and re-
sults of Parr bomb analyses:
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Eltogl of 2, 4 dibromo mecresol
m,p. W8, of o6 .1 § Caloul, Found
Sample Agho, for Br

Benzoyl a0 .1806 9.78 43.247% 43,18%
Fine white needles from alcohol

Benzene sulfonyl 92° <2448 12,07  39.41%  39.49%
Small white plates from alcohol

Toluenesulfonyl 8940 ,2269 10.8 38.00% 38.13%
Small white plates from alcohol

Esters of 2, 4, 6 tridbromo meoresol
m.p. W8, 0f e¢¢ .1 X Caleul., Found
Sample _AgNOy for Br

Bensoyl aso <2063 13.77 53.45% 83,39%
Small white needles from alcohol

Benzene sulfonyl 1179 «2996 18,42 49.28%  49.20%
Small white plates from alceohol

Toluene sulfonyl 1139 .2228 13.4 48,09% 48,17%
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THE BACTSERICIDATL PROPERTIES OF DXRIVATIVES
OF M~CRESOL

In the preparation of the bromo derivatives of meorcsol,
a number of nitro, amino and eulphonio acid derivatives were
also prepared, It was felt that if the phenol coefficients
were determined for each of these, some interesting conoclue
sions might be drawm as to the relationship between bacterie-
6ida) properties and chemieal constitution.

The method used for these determinations is lknown as
the P. D. A, method,

Organism « A $wentyefour® hours old broth culture of
Staphylocooous pyogenes aureus,

Temperature » 379,

Proportion of culture to Disinfectant « Five-tenths co
of the broth culture was used, added to 8 cc of the disinfece
tant solution,

Ingubation « The subcultures were insubated fortyeeight
hours at 37° C and the results tabulated.

Determination of the coefficient « Subcultures were made
every five minutes up to and including fifteen minutes. To
determine the coeffigient, the figure representing the degres
of the weakest strength of the disinfectant that killed in
the ten minutes was divided by the figure representing the
degree of dilution of the weakest strength of the phenol gone
trol that killed within the same time.
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Following are the results: .
Phenol
Compound Coefficient
1. 3 methyl 4 dbromo phenol 9
2, 3 methyl 6 dbromo phenol 8
3¢ 3 methy)l 2 bromo phenol <)
4, 3 methyl 2 nitro phen91 4.5
5, 3 methyl 4 nitro phenol 5.0
6. 3 methyl 6 nitro phenol 4.8
7. 3 methyl 2 amino phenol 6.0
8. 3 methyl 6 amino phenol : 5.9
9, 3 methyl 6 amino (hydrochloride) phenol 3.8
10, 3 methyl 4 ¥3 sulphonate phenol = less than 2.0
11. 3 methyl 4 Na sulphonate 2, 6 dibromeo
phenol « less than 2,0

12, 3 methyl 2«4 dibromo phenol 16.0
13, 3 methiyl 26 dibromo phenol 19.0
14, 3 methyl 2-4-6 tribromo phenol - .23.0
15, 3 methyl 4 nitro, 2, 6 dibromo phenol 7.5
16. 3 methyl 4 amino, 2, 6 dibromo phenol 5.0
17. 3 methyl 4 amino (HC1l) 2, 6 dibromo phenol 6.5
Conolusionst=

1. The

halogenated oresols inorease in bactericidal

efficiency with the increase in number of halogen atoms

added to the ring.
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2, Anmino, nitro, and SOp0Na groups added to the ring
retard very greatly the efficlency of a brominated mecresol.

3. Kitro, amino, and monobromo groups substituted into
any one of the isomeric 2, 4, 6 positions approximately double
the phenol coefficient of mecresol} additional bromine sube
stitution does not inocreass the phenol coefficient except
in the case of dibromo and tribromo mecresols,

The fact that the sodium sulphonates of m-cresol and
their bromine derivatives show a phenol cosfficient of less
than mOoresol itself can be explained in part to the fact
that sulphonates though quite eacily prepared, erystallize
with one (1) to three (3) moles of water,
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SUMASRY

The results of this work on the bromo medresols may be
summarized in the following way.
6 bromo mecfesol has been prepared by the following
mathods?
1, Diazotization of 6 amino mecresol
2, Bromination of the disulphoniec acids in alkaline
solution and subsequent hydrolysis.
3. Bromination of the 41su1phonio acid in the
presence of fuming sulphuric acid and subsequent hydrolysis.

2 bromo mecresol has baen prepared by the following
mathods?
1, Diazotization of 2 amino m~oresol,
2. Bronination of the disulphonie acid in alkaline
solution and subsequent hydrolysis.
3. Bromination of the disulphoniec acid in tha pree
sance of fuming sulphuric acid and subsegquent hydrolysis.

2, 6 dibromo m~o6resol has been prepar<d by the following

methodss
1, Diazotization of 2, 6 dibromo 4 amino m-aresol
2, Bromination of the paraesulphonic acid and sube
sequent hydrolysis,
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The benzoyl, benzene sulfonyl and toluenesulfonyl esters
of these compound have been prepared.
The phenol coefficients of all intermediates produced

in this problem have been determined.
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