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Introduction

This study had as its objective a survey of those
chloro derivatives of m-cresol in which the chlorine atoms
are ortho or para to the hvdroxyl group. Information

concerning these compounds is meager and often conflicting.

MONO CHI.ORO~Nw CRESOLS
Gibsont describes 2-chloro-m-cresol, as prepared
from 1ts methyl ether, as massive ill-defined transparent
crystals melting at 55-56°. When prepared by the following
sequences it melted at 49-50°, its crystelline form being

clusters of tetragons. Q\
oH OH OH
: 0o THg
H CH CH
3 3 \ OH
Cl
Ha
OH OH OH
HOO05S HOOoS Cl
- _—

CH cH CH
° ~50508 30501
The preparation and properties of 4-chloro-m-cresol
have been described by several investigators. A brief
digscussion of thelir work is given below:
The earliest work done on the c¢hlorination of

2

m-cresolws by Biedermann®, who by chlorinating m-cresol

(1) Gibson, J. Chem. Soc., 1926, 1424-8,
(2) Biedermann, Ber., 6, 325 (187%),



in the state of wvapor obtained 4-chloro-m-cresol melting
at 56°. — Az

The preparation of 4-chloro-m-cresol by chlorinat-
ing an exceedingly cold solutlion of m-cresol in glacial
gcetic acid was dessgcrited in a patent taker out by Kalle
and Companys. The melting point of 66° gilven for 4-chloro
m-c¢reol has not been supported by experiment. data,

The 4—chlofo—m-cresol wa.s later prepared by Peratoner
and Condorelli? from m-cresol by the action of sulfuryl
chloride, They gave the melting point as 52-53°,

Chlorination of a technical mixture of m- and p-
cresols was tried by Raschig5, who found that the action
of sulfuryl thloride or chlorine on this mixture of
cresols 1ls selective. If only sufficient chlorine is
introduced to react with the m-cresol this alcne is
attacked, and on subsequent distillation the p-cresol
will pass over at 200° followed by pure 4-chloro-m-cresol,

The 4~chloro-m-cresol was also obtainsd by Liebrecht®
from the mixed cresols by a modified method. The 4-chloro-
m-cresol is separated from the isomers and the simulténeously
produced o-chloro-p-cresol by sulfonating the chlorinated
mixed cresols, While 4-chloro-m-cresol is converted into
the sulfonic acid, o-chloro-p-crescl remains unchanged

and can therefore be readily separated,

(3) Kalle and Co.,, D. R. P. 90847; 93604,

(4) Poratoner and Condorelli, Gazz. chim, ital.,
28 I, 213 (1898).

(5) Raschig, D. R. P. 232071.

(6) Liebrecht, D. R, P. 233118,



Gibsonlobtained a mixture of three mono chioro-m-

cresols by treating m-crescl in earbon tetrachloride with
a saturated solution of chlorine in the same solvent.
4-chloro-m-cresol distllled over at 231-233° while the
2~ and the 6- isomers distilled over at 196-197°. The
benzoyl and p-toluene sulfonyl esters of 4-chloro-m-
cresol melted at 86° and 98° respectively.

Chlorination of m-cresol with a mixture of both
sulfuryl chloride and chlorine was described in a recent

7. M-cresol is treated with

ratent taken out by Laschinger
a mixture containing sulfurl chloride and a substantial
amount of uncombined chlorine, the total amount of
chlorine being substentially no greater than the amount
required to convert the m-c¢resol into 4-chloro-m-cresol.
The following sequence of reactions“&8*we employed
gave 4-chloro-m-cresol as clusters of very fine needles

melting at 55.5°,

O, NH,
hH., CH. CHx

cyr - 1 CL

The first mention of f~chloro-m-craszel wos moade
by Rasohig5, who obteined it alons with the 4-chleoro-m-

cresol in the chlorination of m-cresol by the actlion of

suTfurvl chloride. lle was unable to isolate ii in the

(7) Taschinger, U. 2. 184758

(]



solid form.and describes it as a colorless liouid boiling
at 197° and with a camphor-like odor.

As has been mentioned before, 6-chloro-m-cresol
was one of the three mono chloro-m-crescls formed when m-
cresol. im carbon tetrachloride was treated with a
saturated solution of chlorine in the same solvent as
described by Gibsonl, The benzoyl ester prepared from
it melted at 31° (from alcohol) and 40° (from petroleun
ether), and the p-toluene sulfonyl ester at 98°,

The preparation of B-chloro-m-cresol bv diazotiza-
tion has been described by Hodgson and Moore® who
prepared it from 4-chloro-m-nitrotoluene by first
reducing with tin and hydrochloric acid and then
subjecting to diazotization and hydrolysis. The 6-
chloro-m-cresol melted at 45°,

A method for preparing 6-chloro-m-cresofl from
o-dichloro benzene was described by Kraayg. It was
prepared by substituting a methyl group in the pare
pogsition of 6-~dichloro benzene and then itreating the
resulting product with sodium methozide in methyl
alcohol. The formation of 6-chloro-m-cregol mas also
checked by preparing it from Z-amiro-4chlorotoluene,

The preparation of é-chlero-m-cresol in the
present work was accomplished by the following

gequences. It melted at 469,

) Hodgson and Moore, J. Chem. Soc., 1926, 2036-40,
) Kraay, Rec, trav, chim., 49, 1032-22 (1930),



{Hg [Ho
NOo,
—_—

0p NHo
OH OH
e ———
Heg Hyg

Chlorination of m-cresol in chloroform at 0°
gave a mixture of the three isomers. These were sepsrated
by fractional distillation and seeding. As seen from above,
shloroform has never been used as a solvent in fhe

chlorination of m-cresol,

DICHLORO~M~CRESOLS
The properties of 4,6-dichleoro-m-cresol which
we prepared by four different methods did not agree with
those described in the literature., v. Walther and Zipperlo,
who prepared it by pessing a calevulated amount of chlorine
into a warm solution of 4-chloro~m-cresol in aqueoug

sodium hydrogen carbonate, gave it a melting point of

45-46°; while Tanaka and Morikawall, who obtained it by

(10) v, Walther and Zipper, J. prakt. chem.,
(2) 91, 374 (1l864).

(11) Tanaka and Morigawa, J. Chem, Soec, Japan,
51, 275-7 (1830).



chlorinating m-cresol in barbon tetrachloride in an

ice bath, reported the melting point as 58°., We obtained
a constant melting point of 71.5-72.5° and a boiling
point of 235-236°, The four methods we used for the
preparation of 4,6-dichloro-m-cresol are represented

by the following sequences:

The preparation of 2,4-dichlcro-m-cresol has
(also. been repofted. Tanaks and Worikawall chtaired it by
chlorinating m-cresol in carbon tetrachloride at room
temperature and gave its melting point as 440. Datta and
Mitterlz, who prepared it by replacing the corresponding

sulfonic acid groups in the m-crescl with chlorire, gave

(12) Datta and Mitter, This Journal, 41, 20322 (191¢),



A

1t a melting point of 45° and state that their compound
is identicel with the dichloroc-m-cresol prepared by Claus

and Schweitzerl3 who gave its melting point as 46°.

a4

As was pointed out by Crowther and McCombie 14

s and also
supported by the work of Raifo;al5, Claus and Schweitzer's
dicholoro compound was most probably the 2,4,6~trichloro-
m-cresol of the same melting point. The same might be said
of the 2,4-dichloro-m-cresol prepared by Tanaka and Datts
and their ooworkers.%%he 2,4-dichloro~-m-cresol we prepared
by careful chlorination of a cold chloroform solution

of 2=chloro-m-cresol or 4-chloro-m-cresol boiled at

234° gnd melted at 58°,
/

.

—- Attention might also be called to the fact that in

A

Datta and Mitter's work of converting the disulfonic acid
into the corresponding dichloro compound, chlorine was
passed in to "saturation" and the resulting nroduct ﬁét
analyzed., Furthermore, they state that 2,4-dichloro-m-
cresol wasxéiéc the sole product of chlorinating m-cresol-
p-sulfonic acid. It is hard to see why the second atom
of chlorine should enter the Z2-position more readily
than the 6-positiog3;ﬁpile the reverse is more probable,
A comparisoﬁ of melting points might indicete that
the 4,6-dichloro-m-cresol prepared by v, Walther and
Zipper was also theﬂtrichloro-m—cresol, while on the

other hand the 4,6«dichloro-m-cresol prepared by Tanaka

(13) Claus and Schweitzer, Ber,, 19, 930 (1888).
(14) Crowther and lcCombie, J. Chem. Scoc.,

103, 545 (1913),
(15) Raiford, Am. Cnhem. J., 46, 424 (1911).



and Morikawa might be the 2,4-dichloro-m-cresol,

The literature gives no description of 2,6-
dichloro—m-oresplls. As prepared by the following sequences
it boiled at 240.5-242,8° and crystallized from petroleum

ether in prisms melting at 27°,

OH

NOB
OlNa N
CH
SogNa SOgNa

Chlorination of a cold chloroform solution of m-
cresol with two mols of chlorine gave a mixture of the
three dichloro-m-cresols. From this, 4,6-dichloro~-m-
cresol and 2,4-dichloro-n-cresol were separated by careful
fractionation, cooling, and seeding. The fraction boiling
at 240.5-242,59 analyzed for two atoms of chlorine and
gave £,4,6-trichloro-m-cresol when further chlorinated.
We believe it consisted of 2,6-dichloro-m-cresol which
failted to crystallize because of the presence of small
amounts of its isomers.

FEach dichloro-m-cresol gave upon further chlorina-
tion in cold chloroform the same 2,4,6-trichloro-m-cresol
(fine prisms, m.p. 46°). This was also the only product
formed when m-cresol was chlorineted in chloroforr with

three mols of mhlerine,



Experimental

The chloro-m-cresols described below were
purified by recrystallization from petroleum ether
and thelr esters from ethyl alcohol, All cases of
identity were established by the method of mixed

melting points.

MONO CHILORO-M~CRESOLS

2-Chloro-M-Cregol

Prom 2-nitro-m—~cresol: 2-Nitro-m-cresol was

prepared from m-cresol Wy nitration in fuming sulfuric
acld in the cold and reduced to the corresponding amino
compound according to Hodgson and Beard16. Forty-four
grams of 2-amino-m-cresol was treated with hydrochloric
acid, diazotized, and converted into the corresponding
chlorine compound by the Sandmeyer method as modified
by Marvel and McAlvain for the preparetion of o- and p-
chlorotoluenel’, The 2-chloro-m-cresol thus cbtained
poiled at 198-199° and melted at 49-50°, Yield 32 g.

Apal., Caled. for CpHE,0CLl: C1, 24.91. Found: Ci, 24.,77.

By chlorination in fuming $ulfuric acid: The

method here used is similar to the one given akove for

the preparation of Z2-nitro-m-cresol, except that in the

place of nitric alcd, one mol ecquivalent of chlorine ‘&

(16) Hodgson and Beard, J. Chem, Soe,, 127, 498 (1925),

(17) "Organic Syntheses", Wiley and Sons, Vol. IIIL, 33,

(18) Houben, "Die liethoden der organischen Chémie",
Leipzig, 1924, Vol. III, 7°99.
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was passed in the fuming sulfuric acid solution, Chleorine
was not beadily absorbed. When the resulting oil sevarasted
from the distillate wag fractionated five times, it gave

a small fraction boiling at 198-199° and a larger fraction
at 199-205° which consisted mostly of the unreacted
m-cresol. The 198-199° fraction was set in the ice box
and seeded with 2-chloro-m-cresol prevared from Z2-nitro-
m-cresol. The crystals that separated out from the oil
were suction filtered and recrystallized from petroleum
ether, The purified product melted at 49-50°,

By Chlorination of the sodium disulfonate: One

mol. of m-cresol was heated for three hours with 1.5 mols
of concentrated sulfuric acid. The mixture was cooled
and male alkaline with 5 mols of sodium hydroxide in

500 cc. of water. It was then chlorinated with two mols
of chlorine generated from the calculated amcuunt of
potassium permanganate and conecentrated hydrcchloric acidle,
while the soluticn was stirred and its temperature main-
tained at 40-50°, The alkaline reaction mixture was
distilled with steam, the flask being set in an o0il bath
kepl at 150°, When no more oil distilled over, steam
distillation wes stopped and the content in the flask
evaporated to a thick naste. It was allowed o cool and
then acidified with 600 cec. of concentrated sulfuric
acid, Steam was again passed in and the o0il bath raised
to 200-210°, The o1l was separated from the distillate

and fractionated. It gave after seven distillations a
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15 g. fraction boiling at 195-200° and a larger fraction
(22 g.) at 235-245° which consisted of 2,6-dichloro-m-
cresol to be described later. The 195-200° frachtion wes
set in the ice box and seeded with 2-chloro-m-cresol. The
crystals that separated out were filtered at the pump and

purified, m, p. 49-50°,

4-Chloro-¥-Cresol

From ¢o-chlorotoluene: O-chlorotoluene prepared

according to Marvel and lcAlvein's method17 was nitrated
according to Goldschmidt and Honig:®, The resulting nitro
compound was reduced with tin-and hydrochloric acid, After
heating for hald@ an hour tc complete the reduvction, +the
mixture wag cooled, made alkaline with dodium hydroxide,
and steam distilled. The amine which golidified in the
distillate was recrystallized from ligroin, m. p. 83.5920,
Eleven grams of the 3-amino-é-chlorotluene was
treated with hydrochloric acid and diazotized in the
usual manner., The diazotirzed soliution was heated on a steam
bath for half an hour during which time a dark oil
separated on top of the liquid. After steam distillation,
the distillate waa salted out and extracted with ether.
Five and one half grams of 4-chloro-m-cresol dislilied
over at 228-233°, Upon purification 4t came down in
clusters of fine needles melting at 55.5%,

Anal, %aled. for CpHny0C1l: C1, 24,21, Found: Cl, 24,74.

(19¢) Doldschmidt and Honig 2440 (1888),

Be
[85% ]
(20) Bamberger, Ber,, 35, 38701



6-Chlero-M~Cresol

From p-toluldine: The p-toluidine was acylated,

nitrated, and hydrolyzed according to the method of
Gattermann®l. The hydrochloride was diazotized and poured
inte a cold solution of cuprous chleride prerared by
Marvel and Mchlvain's methodl?, After stirring for bne
bour, the mixture was steam distilled. The di=tiliate
was extracted with ether. The 3-nitro-4-chlorotoluene
distilled over at 258~262°22. When reduced with tin and
hydrochloric acid it gave the amire hoiling at 228-232022
The diazotization and hydrolysis of Z-amino-4-

chlorotoluene was accomplished und=sr the same conditionrs
used 1In the preparation of 4-chHloro-m-cresol from 3-emino~
6-chlorotoluene. The 6-chloro-m-cresol came down ir
rhombohedrons melting at 46°,

Anal; Calcd. for 07H7001: Cl, 24.91, Found: Cl, 24,69,

From -p-chlorotoluene: The p—chlorotoluanel7 was

nitrated according to the method of Goldschmidt and
Honig19 and the isomeric nitro chlorotoluenes were
sevarated by repeated distillation and filtration. The
liquid 3-nitro-4-chlorotoluene was reduced, diazotized,
and hydrolvzed as in the »nreeeedins experiment. The
8-chloro-m-cresol melted sharnly at 46° and was checked

by ester formation.

(21) Gattermann, Rer., 18, 1485 (1885),
(22) Gattermann and Faiser, Ber.,, 18, 2600 (18a5),



From 6-nitro-m-¢regol: Thirty one gsrams of

6-nitro-m-cresol prepared by Staedal and Kobb's method23

was reduced with stannous chloride according to the method
given by Raiford®%4. The hydrochloride was filtered and
recrystallized to free from the tin., é~Chloro-m-cresol was
prepared from it by the Sandmever method ss described ahove,

10 g. were obtdined, boiling at 195-200° amd melting at 46°.

w2

Mono Chloro-lM-Cresols by Direct Chlorination

One mol of m~cresol chlorinated in 400 cec, of
chloroform at 6° with one mol of chlorinei® cave after

six distillations 33 g. boiling at 196-100%; 20 . at

)
109-230°; and 70 g. at 230-238°, The 199-230° fraction
consists mostly of the unreacted m-cresol. The 230-238°
fraction gave upon purification 32 g. of 4-chloro-m-crecol
in fine needles, m. Do 55,5°,

The 196-199° fraction gave upon further distillation
18,5 g. boiling at 197-198°. When cooled to -10° and seeded
with 6-chloro-m-cresol prepared from p-chlorotolvene, it
partially solidified. The crvsitals were filtered at once
by suction. The purified product melted at 46°,

The oil that remaired afther the complete removal
of 6-chloro-m-cresol was again chilled and geeded with
2-chloro-m-cresol prepared from 2-nitro-m-cresgsol. The
crystals ®hich separated out were filtered bhv suction,

—————: T — e e o A W St

(23) Staedal and Kobhr, Ann., 259

50, 210-211 (1890).
(24) Raiford, Am., Chem, J., 46, 4190

(1911).

b/
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They receystallized in clusters of tetrapgonal crystals,

ms p. 49-50°.

DICHET.ORO0=NM~CRESOLS

4,6-Dichloro-M-Cregol

From 6-nitro-m-cresocl: Chlorination of 6-nitro-

m-cresol in cold chloroform or acetic acid solution with
two mols of chlorine gave only the 4-chloro-6-nitro-m-
cresol (m. p. 131-133°)29, This was reduced with stannous
chloride and hydrochloric acid®4, The resulting hydro-
chloride was diazotized and treated with a codd solution
of cuprous chloridel7. Upon steam distillation, 4,6-
dichloro-m-cresol senarated out from the distillate as
an oil. When separated and nurified, it reltad at 71.5-
72,5°, Its p-toluene sulfonate melfed at 1.04-105°,

.Anal. Caled. for CpHgOClg: C1, 40.1%, Found: €1, 40,39,

From 4,6-dinitro-m-crescl: The 4,6~dinitro-m~cresol

wag obtained from 4-nitro-m-cresol?? by nitration in
acetic acid solution according to Gibbs and PobertsongG.
After standing overnight, the reaction mixture wzs poured
into water and the o0il that senarated out was »urified
by distillation under vacuum. The product was serarated

from unchanged 4-nitro-m-cregol by fractional crystalliza-

tion from benzene. Further recrvstallizotion fror dilute

(25) Renner, Tod, and Witham, J. Chem. Soc.,
127, 2349 (1925); v. Walther and Zipper,
J. prakt. chem., (2) 91, 411 (1864),
{26) Gibbs and Robertson, J. Chem. Soc.,
165, 1889 (1914),
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27
acetic acid gave a product melting at 71°%", Lfter veduc-

tion with stannous chlecride and hydrochloric acid24, both
amino groups were diazotized and renlaced with chlorine
by the Sandmeyer methodl?, This method gave a smaller

yield of 4,6-dichloro-m-cresol than the preceeding method.

2,6-Dichloro-M-Cresol

From 4-nitro-m-cresol: The 4-nitro-m-cresol

prepared by the method of Staedal and Kobb25 was
chlorinated with two mols of chlorine in glacial acetic
acid. The crystals that separsted out were filtered off
and the filtrate poured into a large auvantity of water
from which another c¢rop of crystals was obtained.
Recrystallized from benzene both crops melted at 143°
with decomposition®®. The 2,6-dichloro-4-nitro-m-cresol
was reduced with stannous chloride in the usual manner.
An attempt to liberate the amine from the hydrochloride
by means of ammonium carbonate was not successiul.
Tight grams of the hydrochloride was diazotized
and the amino group replaced with hydreogen by means of
an alkaline solution of starnnous chloride®?, The resulting

2, 6-dichloro-m-cresol boiled at 240,5-242,5% and melted

at 27°, Yield 6 g.

(27) Will, Rer., 47, 712 (1914); Sare and Joshi,
J. Indian Chem, Soc., 5, 292-201 (1028),
(28) Raiford, This Jonrnal, 36, 675 (1914}, (J.A,.G.S.)
(29) Houben, "Die kiethoden der organischen Cherie ,
Leipzig, 1924, Vol, IV, 612, -
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Anal, Calcd. for C7H60Clé: Cl, 40,12, Fourd: 01, 40,04,

By Chlorinaticn of the sodium sulfonate: The

frachion boiling at 235-245° obtained in the nreparation

of 2-chloro-m-cresol (page 10) was repeatedly fractionated,
Most of it came over at 240.5-242,5°, This was shown by
analysis, ester formation, and chlofiraticn to 2,4,6-tri-
chloro-m-cresol to he identical with the 2,6-dichloro-m-

cresol prepared from 4-nitro-m-cresol.

2,4-Dichloro-M-Cresol

This compound as prepared by the chlorination of
either 2-chloro-m-cresol or 4-chloro-m-cresol (see below)
came down in prismatic plaies, meliing at 58° and boiling
at 234°,

Anal, Caled. for C7H60012: Cl, 40,11, Found: Cl, 40.20,

Dichloro-M-Cresols by Direct Chlorination

Chlorination of one mol of m-cresol in chloroform
solution at 0° with two mols of chlorine gave a mixture

which was senarated By five distillations intec the following

fractions:

235%-2350 20 7.,
235-237° 82 g.
237-240° 27 =,
240-250° 13 z.

The crystals that se arated out from the firast
thrée fractions upon standing were fillered 21 the rump

and purifiled. A yield of 60°g s Of pPure 4,6-cdichloro-
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m-cresol was obtained.

Crystals obtained from the mcther licuor consisted
of a mixture of both the 4,6- and the 2,4-dichloro-m-cresols,
the separation of which could be effected by disselving
in excess of petroleum ether and allowing to crystallize
slowly in the ice box. Under these conditions the less
soluble 2,4-dichloro-m-cresol was deposited around the
edge while the 4,6- lscmer wes deposited at the hottom,

"More of the 2,4~dichloro compound was separated
from the regsidual oill from which the crude 4,6-dichloro-
m-cresol had been filtered, when this wes allowed to
stand several days at =10°. The total wvield of 2,4=dichloro-
m-cresol wag about 20 g.

After 211 possible 2;4=dichloro-m-cresol had beenr
chilled sut, the residual oil from the first three
fractions was combined with the fourth frasction, which
gave nocrystals, and fractionated., A nortion was
collected ab 240.5-242,5° which correcpondd to the
boiling point of 2,6-dichloro-m-cresol, While we were
unable to isolate any of this compcurd (tre 2,6-dichloro-
m-cresol melts at 27°) or to prerare a sharp melting
ester from it, it did show two atoms of chlorine upon

analysis and was changed to 2,4,6-trichloro-m-cresol

when further chlorinated.

Chleorinatior of Vore Chloro-M-Cresole

Chleorination of each of the mono chloroeo--2reaols



in cold chloroform with one mol of chlcrine gave two
dichloro-m-cresols as follows:
. 2,4-dichloro-m-cregol and
2-Chloro-m-cresol gave
2,6~-dichloro-m-cregol,
£y4-dichloro-m-cresol and
4-Chloro-m-cresol gave _
4,hA-dichloro-m-cresol.
A 4,6-dichloro-m-cresol and
6-Chloro-m-cresol gave
a smll amount of o0il which
was doubtless ithe 2,6- isomer,
The 2,4- and 4,6-dichloro-m-cresols were isolated
in the pure state. The 2,6~ isomer was checked by formation
of the p-toluene gulfonic ester and further chlorination

to 2,4,6=-trichleoro-m-cresol,

Chleorination of the Dichloro-lM-Cresols

A1l thre~ dichloro-m-cresols gave almest theoretical

60)14 when

vield of 2,4,6-trichloro-m-cresol (m. p. 4
chlorinated in chloroform with one mol of chliorine., This
complete chlorination may be effected by chlorination

of m-creaol ikselfT ir chleoroform with three mols of

chlorine,

Eaterification

The following esters of the verious chloro-m-

cresols were prepared according to the method of Finhorn

and Hollandoo,

(30} Einhorn and Holland, inn,; 301, 95 (1898),



Table 1

Bengzoyl Esters

Compound, Benzoyl
ester of m-cresol
2-chloro

4-chloro

6-chloro
2,4-dichloro
2,6~-dichlorn
4,6~-dichloro

2,4,6-trichloro

Crystallire form

clusters of prisms

needle-1like plates
prisms

fine nlates
clusters of gmall
prismatic plates

mats of very fine
needles

M

very Tine nrigsmetic

plates

Table 2

Benzene Sulfunyl Esters

Compound, benzene
sulfonyl ester of
m-cresol

2-chloro

4-chloro

6~chloro
2,4-dichloro
2,6-dichloro
4,6-dichloro

2,4,6-trichloro

‘prismatde

Crystelline form

prismatic plates
needle-1like plates
fine prisma

fine needle-like
plates

thin lustrous plates

clusters of elongated

prisms

rplates

78-78.5
90.5
57.5

53

86

121

19

Chlorine
Caled. Found
14.38 13.47
14,58 14,39
14,38 14,39
25,24 24;74
25,24 25,57
£25.24 25,27
33,73 34.00

Chlorine
Calecd. Found
12,74 12,11
12,74 12.50
12,74 12,53
22,38 22,73
2P.38 22,82
22,38 22,01
30.28 30.21



Table 3

P-toluene Sulfonyl Esters

Compound, p-toluane Crystalline trorm M, n. °C
sulfonylester of '

m-cresol 1

2-chloro fine lustrous prisms 08
4-chloro clusters of needle- ogl

like plates
6-chloro prismatic plates 93-941
2y4~-dichloro very shiny plates 100-101
2,6~dichloro small prisms 92-92.,5
4,6-dichloro very fine needles 104-105
2,4, 6-trichloro prismatic nlates 92-93
Summary

1. Chlorination of m-cresol in chloroform

20

Chleorine
Calecd. Found

12,17
12.13
12,13
21.43
21 .43
21.43

20,12

11,75
12,69
11,92
21,72
21,21
20,69

29.24

with one

mol of chlorine gave rise to 2-, 4-, and 6-chloro-m-cvroszalz,

2, Chlorination of m-eresol in chloroform with two

mols of chlorine gave rise to 2,4-, 2,6-, and 4,6-dichloro-

m-cresols,

"3, The structures of the chloro-m-cresols

proven by a number of methods.

were

4, The benzoyl, benzene sulfonyl, and p-toluene

sulfonyl esters of all chloro-m-creznls were prep

Qy

ATre



