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As is well kuown, phonol smpid 1ts homologues and mony of
the substances containing phenolic (0H) groups generally, are

mach uped ss disenfeectanty. Reeenlly it hes been found thet

treatnent of such 8 substance with geseous chlorine in mosd
gases grestly lnereases its bactervimeidal efficiency, the
Rideal=Walker soefficlent belng definlitely inereased, snd this
ig found to be so with the commereial mixbure of Eylenols
obtained a8 & ges-works by-produet, bubt bto what particuler
gompounds this iz due 18 usnknown, There ig no record of sny
ol the e¢hlovo-xylenscls having been prepaved by direed
chlorination, thouzh several bromo-xylenols have bsen nade
by the divest setion of the resgent on the xylensl dissolyed
in some golvent, wsuelly glaelal seetie agid. The objeot of
this iuvestigation was, therefore, to study the direet
ghlerination of the xyiéaﬁkaaﬁa to isolate the mono=chloro=-
sylenols fovmed in the first stage of chloripation of certaln
of the zylenols, snd of the commereial mixbure of erude

xylenols obtained in gus-works practice.
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{V1} Pova-zylencl. OCrystellins

When these xylemsls are chlerimated, the ehlorime will  unmder
%@gygérégglﬁ %@%i?&%%ﬁgt@mgw direetion of the vhemnolle (0H)
group substitute im the position o- and p~ o the (O}, and
eompounds in wﬁgﬁh Fuls is not so are vobt likely §$ ba

epgountered by diveet shlovination. Sinee the ind %ﬁ?ﬁ
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se pogition, the oviho/pave ratie for the (0H) 1z lov. Thus

tion produsts wlih the substitusnt

the eleetwon densliy is highey
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In cerlaln vages sueh o8 sele-S-aylencl (V), the industive
gffeat of the two mothyl groups bowerds the ring assisis the
infwetive effest of the (UH) im making the elestwron depsity

nd bherefove tonds

groater in the popiilon p- o the (0K}

Farblior to Dowouy - rabher than o= pubstitution.
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Gonseguently the siructural forasules of any mono-=chlovo-xylenels
which may be encountered, will be contained cmong the following,
which @r@ the probsble compounds to be derived ff@@ eseh of
the zylenols.

The most likely compounds, those iu which the chlorine is

pare bo the (OH) sz sbove, are marked with & orous.
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Oytho-3=37leoncl «
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Oritho-de gylonol.
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Heta~2exyienol.

{(1v}).

(Z11}

Hete~dexylenol.
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UH

(Z17).

Heta-b~xylonol.

(v1}).

N OH (XV1)

Para-xylenol. 1
, : 3
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Although nowe of thede eompounds has been prepered by divest
enlorinabion, scme of ther and some eother ghlore-zylenols
have been made by olher methods. The following mongesghlovro-
xylenols have been described by Hinkel,Uolling and Ayling.
Il {?;2%} 2% 2960 snd {(1924) 128. 1847.

Thepe were preparved fﬁ&m elther the nlire-gylidines or from

xylenols, the eblorine belng introduced by
diagotizsing, Pollowed by lhe Sandweyer resaction.
{Z¥11)

<CH, - Seghloro=o-3 zylencols w.pe &1 -52°g

Gl Fine glistening needlen from pelvel-ether.
[6551 Benzmoyl derxivative. Tre *%9@?&?% prisme fron

sloohol m.p. 00 C.

Gmghloro=o=3=~xylensl. m.p. 64=5C
Soluble in orgsnie solvents. Benzoyl derivetive.

Irangparent pletes from sbzelute aleohol fine

needles from aqueous slechol m.p. 102°¢C

5wghlorgeo=4=xylonols .0, [i=5-78=5"C
Colourless needles. Bensoyl devivéetive orysbal-

lizes from wellw-sooled aleohol in transparent

rhowbic erystals m.p. 43 0.
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bmghloro-o=de-xylencl. mep. 95 €.

(ZVii1)

Crystallized from light petroleum L0-50 in

long sllky needless Denzoyl derivetive.

aifficult to solidify. Fione needles from
aleochol m.p. 42°C ‘ ’

1%y
F=ghlovo-p~4-xylenol. #@.0. 27°C
Crysiallized from light petroleum in

trengparent erystals. Benzoyl derivative from

alachol m.p. B57°C

0Ff {heme only the chlovo-zylemels (Vi11) (1X)
and (X} are likely %o be formed by dlveeb
ehiovination of the xylenols for resgsons
already given.

The following dichloro-xylenols were also
deseribed by the same authors.

(X1X)

5:5 dichloro-g=d-xylenol. me.pe 52°C
Feathery erystals frow light peiroleum.

Benzoyl derivative. White orystals from light

petroleun m,p. 09°C
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516 dichlopg-o~i=gylonol m.pe 102.5°C
Clumps of radisting needles from light
potroleuwn. Deasoyl derivetive {rom aleohel

in trenspsrent prisms m.p. 94°0

336 @iﬁh&ﬁf@wﬁ*émXEl@ﬁﬁl wepe B4 C
Crystallized from 1lghit petreleuvs in long
flat needies. Denzoyl dervivabive fron mebhyl

aleohol in flat transparent peedles n.p.ld4 C

435 dichloromo=ie xylensl mep, 95°C
Cryetellized from llight petvoleunm iun fine
stellate magses. Denzoyl derivetive, difficult
to solidfy ;from light petroleun in transparent

eryptals m.p. 133 ‘0

Trichloro=g=d-xylencl. m.D. %%Eggﬁﬁ,

From light petroleum in fime needlies.
Benzoyl deryivative . trangparent erystels from
aleohol w.p. 120°C



(XX17)
0H

oL

(Xxvig
Ly

oy

T e

Budn l‘f Oy T
{(Bor.125.56 (B) 963-978) deseribe 2-ghlorp-m=

aar and Goorg Gad

fexylenol {w.p. 115-116°0), made by the astion
of pulpburyl shlovide on the m-Se-xylencl
dissolved in chloreform, and alse a p-chloro-

nown eonsbitution,obtained by

xylensl of uni
the aetion of sulpburyl ¢hloride on the De

xylenol dissolved in ehleroform (m.p. 74=75°0)

Ho other shlors-xylenels have becn
deseribed in the 1iterabure.

The following nono-bromsexylencls have bean
deseribed and were prepared by the agtion of
bromine on the gorresponiing zylsnol dlssolved

in glaeial acetic acid.

seBron-peba~L~ xylenol. Crystalline solid

{Auwers  Markovile B.4l 2336.

S=Bromepara-lexylonol. Crystalline solid

(Jeeobsen B.11 .27.huwers Ereklents A.302. 113)
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S=Bropemota~zylencl .
An oily refrangent liguid b.p. 108=9°(/20 mm

{Orbon,Cpates and Burdett J.0.8. 36+ 45.)

The gterting meterials in the present work g@?@'éﬁf@@ samples
of pommercially "pure” xylenols lebelled,ortho, zets srd pere
regpeebively, and & erude wixbuve of xylenols ebiained from

gosl-tar and producged by the lessl ges-works.

ot browniah grystallline golld, soluble in

o

most orgeule solvents end ln esustic gode solutlon, glving o

foint precipitste. The meltlng point was 45°C,

T

Thisg 18 nmuch Boo low for elther of the ortho-xylenols, so

2 g

that the sample wes elther o mizbuvs of both, or oue and soue

impuribye

A 1ight brown solid conslsgling of smuall needle-shaped crystals

soluble in comson ovganie molvents, and soluble in esustic
poda golution. The melting point of this sample was 61=63°C.
hence 1t wes sligbtly luwpure meba-Sexylenol.(V). It sgave

a bhenzoyl derivabive whicherystallized from cooled petrol-
ebhar In big vabuley erystels, glightly yellow in colouy,

&

@D 24 €. This hoew not beoen desgseribsd in the literabures.



il.

Pixk needle-ghaped crysitals, soluble in common organic

golvents, sond in canstlo sods,m.p. 7176, Henes lmpurs

g@@imm%{?w,

iz wag & vellow reframesent oil, with a8 %&%h@r,&%é@ﬁ%i@ﬁa%&%
smell, and soluble in ceustie sods withoul s precipitate. It
was soluble 1n cosmon orgmnlc solvents, aleohol ether,
benmene, ele. From the bolling range it was goneluded thatb
the nixture contalped o vonsiderabls prepertion of meta=H-
xylenol (V). Thia is iﬁ,agfgaﬁrﬁt with the views of Schulsze,
wht found thet meba-b-xyienol formy the chief comstituent
of the wylenols 1o seal-tar. The faet thet the arude
xylenol wes a llaguid ot ordinary demperatuves, led to the
viaw that it would probably sontein gome of the only liguid
newber of the xylenol series, melbad-xylenol. In support of
$hig, wag the faet that the crude mixbure gave a blueish
golovration with ferris e¢hloride. Helba-d-xyl enol glves o
hlus eolour with ferrie chilovide, and is the only xylenol
zive any solour with tais rengont. The erude xylenol
eoulid not bhe wede bto erystallise, although it was well
gonlaed and geeded with erystals of the "pure™ xylenols
deseribed above. The crude migture was bemwoylebed, but

nfortunately the resulting oll would not orystallize,

ﬁlt}ggﬁéﬁl i‘% Was ﬁ%‘%w@ﬂ iﬁfitg g}j}r%tpg @‘f thg &%ﬁz@y},
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&ﬁfifaﬁi?@ af m@%&wﬁwxglﬁaﬁl ia&r&é@g degeribed) and
different selvents were wsed. This was probably due Ho

the low =,p. of the bengoyl derivetive of meta-5-wylencl,
whieh would be so vedused by the presense of auy impurities,
that the resulting nlxbore would be liquid st room
tempeorsbures. Tho ﬁﬂﬁ@%ﬁiﬂ@gﬁ'Qf’%hﬁfﬁfgﬁﬁ‘%iﬁﬁ%ﬁ% therer

fore gould not be detersined with osrisluoty, bthough 1%

probably eontained among other thimgs, weta~j-xylenol and
agta~d-mylenol.
The method of ehlorisetion uwsed In thie luvestigation
wag bo pass dry ehlorviane gog through the zylenel disgolved
in glecial acetlo neld, in premenecc of iven wire as
gatalyst. Gleclal agetle agld wes chosen as golvent, ag
it hae been used in thisz role with suceess by anany workewrs
on the halogenation of pheneliec compounds {(earlier referenses)

Afber removael of Lhe

g’:}

o

gotle zold the prodoots of
ghlovination were Ifractionslly erysialilsged.
The resulis obitasined with saob xylewol ere discusgsed

sndividuslly below:-

= The ehlovineiion of the orthe sample gayve 8
ghloro-zylenol whieh orystellised from petrol-ether in
long 8llky needles,m.p. 81.5°C and soluble inm comson

orgenie solvents. The benzoyl derivative of %his coampound
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wos prepared sud erystellised from dilute aleshol in

-
flakes m.pe 56 G

Ammuming that the ortho-xylensl sauple was =
mizture of o-S-zylewol {1) snd e-dezylenel (11) the
possible produets of chlorination are those sel out in

2

the fé&lﬁwxx?i

(vi1).
deghlorp-c=-i-zylenol .

Tot described im the

literature.

Ortho-%-zylonol,

_j (vi11)

t=ehlorp=-o=5=xylenal .

OH  m.p. 84.5 €

(X}
Seghloro-o~degylenol.

g O
MeDw oF .

Optho-d-gylencl.
(3

5 ohloro-o-dexylennl.

i g e =0
fepe T1eB-T72.5 Co

0f the Tour possible pltodusts thres have bheen

deseribed (earlier refewrences). OF these (1X) and (X) have



14,

‘oo low & melting point to be ldentlieal with the eompound
obtained. This must therefore be ellthor d-chloye=0eji-
zylenol( V11 which has not been deseribed, or b-ghloro~-o-
“Fexylenol{Vi1§). Aldhough the subsibonce obteined was
reerystallized several times, the wmeltimg point was sharp
and gould mot be relsed sbove B1.5°C. The benzoyl
éﬁ?ﬁ?ﬁﬁi?@ was prepared ﬁﬁ@;g&VQ & melting point of $6°C,
while that of the beumeyl deriwvaitive of b-chloro-p=3-
mylencl is given by Himkel as 102°C (loc. eit.) This
infdtegtes that the chlore-derivative isoleted was {(VI1) anmd
not (Vitl1) | bub this ig not eonunalugive however, &g,

owing to lack of materisl, the benzoyl derivaiive

preparved sounld not be veeyystallized, snd henee the m.p. 56 C
will @?@@ﬁ@i§ be %ﬁhga@%’%ﬁ songiderable correction. On
the other hond, (Y111} iz the product most to be expocted
on the theoreticsl grouvands already given, and the
depoription of (¥F111) gi%@ﬁ by Hinkel otc, agrees with

the dempeviptlen of the substance iselated. the melbing
points belng close enough Torx bthe two to be ildentbloal.

The matter could wot be definitely proven for one or the

other owlng to %h& laek of materisl.

AT By

This geve o nonoe=chloro-zylencl whieh syystallized



gﬁ%\y

frop petrol=ethor in long vhite glistening nsedles, m.p.
GG, soluble in commen organis solvents. The sivuehursl

forpuln of this cowmpound will be either

{(xv)
L ;

ey
L7 3

Awghlorospenexylanol . Bephlovo-pedwrylenol.

probably Sechlore-p-iexylenol (XV), for resgons &iﬁ@éﬁg |
stated. 4s neilther compound hes been desgeribed, and the
amount of materlsl was insufficlent for further

investigatlion, & was not possible to prove whiech of these

gubstanees had been obiteined.

The ehlorination of thisg zxylenol whieh hes slvsady
been sghown to be nete-Sexylenol (V) vielded s meono-shloro-
xylenol which 6?3@%&&1%%@@ from @@@?ﬁl»@@h@f a8 & white
glistening mass of fealhery owvystals, very like shiny
cothon wool in appearsnce and haviag melbing polunt 1137¢.

From the ehlorination of this zylenol the dwo
follewing mono-chloro-zylenols are possible, but the First

15 the move likely, as has alresdy beon dlgcussod.
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CH,
on (X111) (X17)

0H CH

CL

2wlhloro-mote~S=xylenol. 4=fhloro-meta~5-xylencl.

2=hloro-meta-s~xylenol has alrsady been deseribed %3
(Pudelf Tesser and Gad) m.p. 115°C. It iz therefors
apparent that the compound obtalned above was Z=Uhlovo-
mete~5-xylencl. It didsolves only slowly in 104 coustie
anda solution. The bemmoyl derivative of this compound

nregpared as o white powlder vhieh crygtallized frowm

potrol-ether in very finme white needles, m.p., 67°C. This

é

has not been fesceribed in the literature.

The prodocts obiained %éfeA(&B o polld mono-chloro-
xylonol, which wes the main preduect, (b) ¢ wid mono-
chloro-zylenol, and (¢} a solid di-shloro-xylenol. These
are degeribed belows-

(2.} The mono-chloro-xylencl erystallized from petrol-ether
s a ress of Pine erystals ,m.p. 11470C. A mized melling
point showed thig o be identienl with the Z~chloro-mej=
xylenol obtained from m-Dexylenol, and deseribed above.

THiz chloro-mylenol was the mein produet obtalned, in
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agreonent with the view alrveady pub forward, that She srude

21 mizbure conelsted luvgely of s-b-uylencl.

Zylan

Thig mopo-guloro-xylensl wes 8 colo ﬁ?i@aﬁ highly

eily 1lguid, bep. 104=-107°C/20 nn. volstile in
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be v Liswid is S-shlove-w-zylsnol \ﬁﬁ%} as 11) el e
4gyloanel (zzﬁi%}.&&g been prepared snd i mn olly liguid

with & Doilins

point a little bighew then thst of the
above, (2) m-d-zylencl is bhe omly liguid

sarvies, sad on shlovinstion would be

expaobed o give (A11] and (3) Heshlorvoeed-hydroxy-seihy

bengens hes been propared amd 18 sa oily llquid.{Seball nnd

Pradle (Balle <5281

A
(XEV111)

soribed as sm besoribed ss mn Lo% deseribed,
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It hag slready bheon shown that the erude iglﬁﬁﬁl,ﬂf8§h bly
eowbained m-d-xylenol. It thorefors geess extvemsly likely
that the liguid menow-chloro-zylemol isolabed was S-chloroe-
m=dexylonol.

{ed The di-chloro=-zylenol obtalued erystallized from potrol-
ether in small white fiskes .m.»,. 85°C. The orienltation of

%@ig gompound is umknown, but it iz probably

?:ém@i@h&@fﬂwgwﬁmxﬁiwxﬁi

Boen ghown B0 he 2

Sarode™, and 148 mono-chlopo-sonpound

—~

likely that the di-chloro compound would be Formed

furthey chlorination of o mono-ghloro-gompound. As w-de

Xf??,ﬁ%{};i §{§§,§3m§4 }Eﬁ fﬁlﬂl’i ,] {“fﬁ 131@{3? 7’ ‘%‘“{5 "?i}";"vj 1, {1}‘.“@\%13‘{3&\»{}

gomporund by direct chiorinaiion, it seess qolte peebable that

fw¥

thae abhove formuls zives the sorreet orientation of the 4i-

ghiloro-yylenol isgoloted






(2) Distillation. "o
{5) Attempted erystsllisstion. 2.0
(e) Atteupted Lsolation of a bemzoyl derivative, A0,

Ohbained by the @hiﬂiﬁﬁ&%ﬁ;m af Tpare®

geny snd perylenols.
{a) Chlorpep-xylencl. | ' 22.
(b) Chloro-m-zylenol., | 24 .

(¢) Chlovoe-p=xylesol. 14 .

{a) First method. s
(b}  Second method, | rq.

i

Hethods of amalymism.



(&) Dilstillstion,

The xylenol mixture weg distilled, the bulk ef
the mizture distillling over the narrow ranges:-

216217 G/758 ren (1)

333w2i§gﬁf?§§ w0 (11)
Hoe further gseparation could be made by vepeabted distilletion.
These two fraeblons were golouriess oils, which deskened
to yelleow on kesping, (11) slightly mowre than (1).

{(b) Abtempled evystallization.

Semples of each fractlon were sooled ln a

freezing mizbure of ice and galt, bub no erystallizetlion

kook place. Separate portlons of ecagh frastion were

geeded with coygials of o-, n=, sud p-xylenols aﬁ&fgaaiaé%
but still no erystellization tovk plaee. AL the temperature
of the fressipg wixbure the liqulds went vigeous, with
faint white stvesks sppearing on the imtroduction of the
xylenol erystals only.

(e) Attempited isolabion of & benzoyl derivetivo.

By Schotben-Baumenn method. The eruds(4.05

grams ) was disgolved in 109 Halk ﬁﬁl&%é@ﬁ {20 ec } amad

benzoyl chleoyide (H.7 gus) was added gradually, the mizbture



being kept cool by running water. The produet of the
reaetion separaled as & brownisghered oil, whieh 4id not
golidity on pouring inbto ice-sold water. This oll could nod
be meds to crystallise from sither pelrol-ether, etherw,
aleohol or benzene al roon temperatures, nor frem these
solvents on eovling in iece and salb, nor on sooling the

oll itmelf.

An attempt to mske it erystallligze was also
made by seeding wlith erystals of the bensoyl derivative
of meta~b-zylencl {(ses below) end eoocling. These erystals

dissolved in the o0il, but it dld wmot induce c¢rystallizaetlion.

Preparation of the benzoyl derivative.

Heto-b=xylenol (2 grans) wae dissolved iz 10+% HaDH
solution {10 ee) and benzoyl chloride (2.0 gmrams) was

added. When the xylencl was dissolved in the caustie %&é&;
the mixture solidifled, and more wabter had %o be added to
vediggolve it, The benzoyl derivabive sepsreted ag a
yellowish oil which d4id mot solidify on pouring inte ise=
gold water. It erysiellized from ceoled petrelesther in
tabular plates, whieh were regrystallized twige from petrel-

ether. Colourless tabular plates m.o. 24°C.

The ehlorine ges was genersied by the astion of sulphurie
aeid on a mixture of plekling selt and mengsnese dioxide,

and thoroughly dried by passage through two wash-boltles of



224
gone. sulphorie seid, and then through a drying tube fiilaﬁ
with vunice sosked with cong. sulphurie aeid. The dried
gog was then led into 8 sonieal flﬁﬂﬁvﬁﬁiﬁﬁ aeted as a trep
snd thenee into the reaeilion Tlask., This trap was found to
be necssgsary to prevent the xylensl from suckling back into
the drying tubes when the pressurs on the gonerating Tlask
wag fﬁlégﬁﬁé to introduee fresh acld. In the reaction
filask wes the zylenol digsolved lun gleelal seetic seid, and
a 1itile iren wirve as sstalyst. ?ﬁé resction vessel @a@
fitted with en open vent tube drawn Flae, so that there
would be & steady streaw of hydroehlorie seld gss easeeplng

and thereby preventing waley vapouy ivom entering.

IS0IATION AND PROPERT
Obtainsd by the chlowlanstien of VYpure® pe-, m-, and p- xylenols.
{a) Chloro~o=-xylencl.
Optho-xylenol (9.5 groms) was disgelved in glosisl neetile
meld (25 ee) end when the iperease in welght of the remetion
flesk showed thei the caleulsbted amount of chlorine (2.75 gus)
had been imbroduced, the chlorinated xylemsl solubtlion was
poursed inbko les-eold wabter, ether wes added, and the
gsoetle seld neubtralized with &aﬁi&m earbonate solution. The
whole was tramsferred to & levge separvabismg funnel sad the
equecus layer run off. The ether laysr was drisd with
sphydrous sodium earbonate, the ether solution being desanted
offff, filtered, and the ether evaporated off. This left a

red solid which wag dried on porous savthenware, and then
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refluxed for two hours with powsred amimel shareoal,using
petrol-ether ag sgolvent, Pilbered, sad the chareoal on the
filter poper waBhed with hot petrol-ether. This trestment
wag effeetive ian decolourising the molution, from whieh the
shlgro-xylenol separvated as s Fainbly brown eoloured solld,

goluble in hot petrol-ether . 1LY was recxystallized ithree

times from hot petrolesther, end aboul two grams were
obtained as long white needlew, m,p. 81.57C,

Anelysis by ber deulen method gave:-

Cle 22,52% 1 22,56 % ¢ Memn ~ 22.55%.
Calouleted for mono-shloro-xylenol 2260w,

On the evaporabtlion of the mother liduor, & pumber of isclataed
brown erystels was left. Thsge were aubligal in shape ,and

on closer examipation had the appearance of belng made up of
a number of tiny needles. They gave a m.p. of 80°C. 4
mixed melting point with the erystals of @Qia@@w@»xgigmél
obialned sbove gave no depression, showing the two substances
to be identieal. The benszoyl derivative of this compound was
prepared by the Schotten-Baumsyn method. Chlore-o-xylenol
(.53380 grans) wag dissolved iwn 104 HeOH solution (10 ce)

ond benzoyl ehlorlde (.37 grame) wes added. The beazoyl
derivative separated og white flakes, %hiéh were filtered

off snd washed with distilled weter. Dilute aleohol was
then poured through the flltex paper afier 1t had dried.

The bensoyl derivetive separated {row the elechol in white
flakes, m.g,rﬁéﬁﬁg There was ingulficlent for recrystallis-
ation.

{b) Chloro~mete-5-xylensl.
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Heta-5-xylencl (7+5 grams) wes dissolved in glacisl mcetiec
seid (20 grans) and the ealeulsted amount of shlorine
(2,2 groama) wasg added. The resultling liquid was reddish
in colour and was treated as deseribed shove for chloro-o-
xylemol. After wefluxisg with animal charcoal, the resulting
golution in petrol-ether was almost coleouvlesgs. On
eveporation of the solvent, a white ecrystalline solld
geparated out, This wes reerystallised from peirol-sther
twige and dvied oy porous esrthewnwsre, It vas obdained in
Fine glislfening needlos (2 grams) mep. 11370,
Anslysis by Carius method gave ;-

£
&
e

# 37y

A oy [, . 5o
o 1 22507 & Bean =~ 22.5%%.

i

Galeunlated for momo-shloro-zylencl 22.68%

Preparetion of the besroyl deviwvative of dechloro-m-S-zylenol
Pechloro-m~H=xylenol (1 gram) was digsolved in 10% HalH
golution (10 ee) and bensoyl shloride (1.2 grams) was added
ag desaribed éarli@ry On pouring into ice-cold water, the
bengoyl derivative geparated ag a white powder, which wasg
filtered off, washed with dletilled water snd dried om o
porous plate, where 1t wadg left sg s white powder. It wes
weerystallized from ?%%?ﬂiwﬁﬁh@f in fine white thread~like
crystals, m.p. 67°C.
{e) Chloreep~zylenol.
Pexylonol (9 grams) wes dlssolved in glselsl acetic aeid (20 mms)
and the ealeuleted amount of ehlorine (2 prams) was addad.

The resultlog liguld wes red 1n colour end vwas trepted ag

degaribed for shloro-o-zylenol .
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it wag not appresiably deeolourised by refluxing with
anlmal chareonl. Chlore-p-ixylsnol sepsyated from the
petrol-ether g & red ewystselllne golld which was vo-
grystellized severnl times from hot petroleather, The
Pirgt solids seporating were reddish-brown, bub this esolour
greadually dissppeared after recryystallizing s numbor of
times. This was conbluoved wmtil the solid separating was
polourless, About 1.0 grass of eblorb-p-xylencl was
sbiained. It ervyeballized Ffrom petrol-ether in long
white needles m.p. T0 0. and was soluble in conuon
orgenie solvents and in holt petrol-eiher (60-80) but net
very soluble in ¢old.
Avalyesis by Cerius melbthoed gauve :-

Cl= 22.56% ¢ 22.60% 1 MHesn - 22.58%
Galeulated Tor mono~chilore-xylenol  22,.68%

BEAINED BY J30. CULORINATION

{a) Flrgt method.

The xylenol mlizlure was dried by %a&@&iﬁg‘ﬁ?@? sphyydrous
godium sulphate for three weeks., It was then ehlorinated
ag degeribed for the "pure' xylenols. The final vroducd
after the introductlon of the ealeulabed zmount of ehlovine
was & derk olly liguld, black by reflected light, red by
tronsmitted light., The ecolowr chenge was probably due to
the presence ol impurlities ag benzene derivaitlves sare zeldom
goloured. Thig liquid dissolved in saustie seoda selution

going pinkish in eolour. On addition of hydrochloris seld



& white preciplitabs wag produced togobher with & reddish
oil whieh floaled on the surface. Thisg was thougnt %o be
gvidenge in favour of the presgence ol o lilguid shloro-~
xylenael in the mlxture.

The 1liguid was twvested in two different ways, the firsﬁ
og which was uvet so eomvenient foy the isolaticn of the melid
mono-ghlero-devivative, but wes used for the isolation of
the 1iould sono-chloro-devivebtive. This method conslsted of
pouring the shlerinated niztore en to melied iee, adding
ether and shaking. 1t was allowed to seperate into two
layvers and the agmeouns layer ran off, teklng with 1% @@%tiaf
the seetie scld and water goluble lmpurities., Ths uppoer layer
wag then heateld gesnily sver s water bath Lo @vmgﬁfaﬁa pif the
ethere The vesulbing liguid was then ffﬁ@%iga&ilg digtilled
mder reduced pregsuve, throuzh an siy condenser, carve being
taken to ensuvre unifers heebling, ag otherwige superheating
snd bomplng oceured,

The folleovwing frachlong were eollegled:-
(1) A colourless mobile ligpid frastion,
boilling 8p 0 «se ;ﬁﬁ" & a wve 104 0/20mm
{11} A4 yellow transparent oll,boiling .. 106«1307C/20mn
(111 Mgyellow liguid whieh solidified
to a yellowish-winlde s0lid in the
condonsor.

4 notiessble balt in ithe steady rise of temperature was



obgerved at 12070720 mm, but otherwise the distilletion wes
guite combinwons, the %%mgaf&tufé ranges of the freaetions
being somewhel avrbitarily chesen | 130°C belug that et whieh
the fifﬁﬁrﬁ@li& aapar&%%@ out in the condenger. The
digtilliation was sbopped when the residue in the flask
gtarted to fume. This residue was & black solid, snd wae
not %@?&%@*&g may forther, this assounting ln part for the
poor yield oblained by this method of extraction, as a blg
proportion of the solid muterinl must have beem lost in this
regidusg .

The 1louid fractien (11) was refvastioneted in flecks
with fractiocnatineg neeks vader 20 mm pressure. It was
separated inte theee frastiongi-

{8) Yellow 0ile..  sov  w.. 106=122°C/20 mm.

{(b) Tellow oil... ... ... 122-13370/20 mo,

té) Deep y@li@@ Il cve  wes 133.14B°G/20 ma,

Solid remsined im the Flask as a browalsheblack mass. ALl
these {racbions contalned shlorine; the distillation agein
belng conbinuoud. ,

(&) was fﬂf%h%r'ffﬁétﬁﬁﬁﬁtﬁﬁ‘iﬁ a flask with 2 longeyr
frectionating neck, and frastions eollected where the boiling
poinut remsined constant for any length of time. A Praction
110-114"6/20 nn. wae collected where a considerable
proporbion of dthe liguid dlstilled sver. The vremainder bolled

over a range with no particuvler helis, Just o stesdy rise of
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temperature. (b} was gimllerly fractionated, aud agein 8
portion was colleoted at 110-11470/20 mm. , aad added %o
that from {a).

This fraetion %%@?3%é°§f2§ mn. wes refractionsted bud
no further sepsration inbke definite fraetlons sould be
a@@@m@lﬁ%ﬁ@é; |
Analysis by ter dealeun nethod gaves-

Cl= 8.,60% : B.64% : HKeen - B.62%

This is fer too low for & monow-chlore-zylenol, and
evidently the distillete was a2 mixbure, probably of chloro-
xyienel in mele-d-zylencl, the only 1iquld member of the
geries. This liguid distillebe (24 grams}) was dlssolved
in glaelal ageblc aeld (40 grams) , and the esleulabed
ameunt (7.5 grans) of chlerine added $o bring the chlerine
eontent ap to bhe theoretical 22.68%.

The furitber chisrinated liquld, whieh did neot
davken beyond a straw eolour, was pouved into melting i@@
and emtreeted with ether as before. The cther wes
aveporated off and the residuel liquld wes fraetionated
under reduced pressure. After five refractionstions of
thig liquid, & swmall smount of & frection boiling over thes
vange 104-107"C/20 an. wes lsolated. This wes a eclvurless
higonly vefrengent oll, with a very slight odour. It wes
volatile in stesau.
Analysis gave the followlng resulisi-

CL (ber Ueulen mothod)e 22.48;22.42;22,.54: mean- 22,468
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g = 61424 3 b1,34 1 mesn- 61,278
fulovlated for monvechloro-xylenol:-

Gl = 22,655

i 2 5738

¢ I A

The o1l was therefore & momo=chloro-zylencl, the somstitution
of whieh hag been dealt with in the theoretlical meetion.
It wes nobtleesble throughoul these distillasions that

except in the case of the fyrsetleonating of the alrveedy falrly

songtant bolling puint liguids, mo metbter whish of the
lgter freetions was distilled, sclid matter always remainsd
in the dlstilling flask on eoocling.

Oply & wery spall amownbt of sellid wes iseolated for the
reason already glven, aud o second eblorination was done end
a different mothod of isgoleltion used.

(b) Second method. ’ ‘

The shlorinstion was cervied oul exsetly as befors. The method
of extractlon used this time wag diffevent, snd yielded muoh
more of the solid product thanm 414 the first method. The
ghlorinsted liguid wes poured into ice-cold wateyr, ether

carbhonate

‘added, and the acetie acsld eliminsted by sodius
golutieon as deseribed uvndsr 1Va , The agoeous loyer was run

off, and the ether layer dried by sheking with sn

FHE LIBRARY ’
LIBIVERSITY OF CANTERBUEY
CHRISTCHURCH, NZ
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podiun sulphate. The ether was decanted off and filitered,
$he 1iguld wes then heated gently to sveaporabe off the ether.

The reoldual liquid was thesn fractionsied umder vedused

pressure. This bime, hoWever, the distillation was earried
on only uwebil the first trece of solid seperated oub from
the ligquid which esme over, (aboud 120° C/20mm.)

The ddsbillaebion was then stopped. The reosidue in the flagk
was & browa vigcous liguwid, which gollidified on cooling to
a vrown semi-solld mass. Petrolesther (60-50°C) was added o
this, which gradually disgelved, glviug e veldish-brown
golution . This solutlion weg reiluxed with powdered enimal
chargosl for twe hours to remove the eolour, bub withoud
much sucsess. The peirol-gther was then svaporeted off,
leaving o greyigh-brown senl-golid mese, This was dried on
poyous serthenvere Lor three days, o coorse whltelsh
grystalline sollid ?@ﬁ&égimgf Thig was fractionally éwyaﬁallw
ized frow peirol-ethey, uwntil o white crystalline salid of
sharp meliting pelnt was obbeined, which waz dried on poreous
garthenware sod re-~srysiallised from hot petrol-ether as a
glistening mass of feathery orystals, m.p. 114°C.

4 mized melting point showed thet thie was 2-chloro-m-5-
xylenol, identieal with thelt obtained from mela-S-%zylenol and
deseribed under 1¥o.

From the wmether liguors & saall amount of a white

grystelilne solld was obtained, which when dried on & perous



1.

plate and reerysballized from hot petrol-sther had m.p.dl C.
The later &i@mi& fragtlon of the distilletion on
standing, deposited a few crystals of & solourless substanee.
These orysbals wers nearly threc-quarters of en iuch lﬁﬁg'ga@
needle~shaped. The ligquid wes earvefully drained off them,
and they were dried on & porous itile and recrystallized twice
from petrol-ether, and then gave w.p. BHL. The melting polat
suffered no depression when mixed wlth the erystals w.p.05 ¢
obtained above,showing the two to be identicsl.
Jaalysis by ber Heulen method gave:-
6L = 37.05%
Caloulated for a dl-chloro-rylenol = 37.14%
The substance wes,therefore, a dl-chloro-zylencl, the possible

gonstitution of whiech i discussed in the theoretienl sestion,



““zﬁ@gﬁ OF  ABATYSIS.
{(a) Culowine.

The amalysis for chlorine was done by the g@%ﬁﬁa due
%o tor Heulen. (Orzenlc Chemieal ﬁﬁ&&?giﬁﬁ’ﬁhéyﬁﬁ and
Whiteley).

This conslsts of peseing & streen of gufifigé.ﬁgﬁr&gaﬁ
through o wash-bolttle of sonsentreted smmonia, sad leading
the zesuliing pizxbture of hyldrogen and smsenle throush s
wilica tube epen &b the fer snd. The substancs to be
analysed 1s placed in a boat ln the fromt end of the tube,
the middle of which is sirengly hested in & Flelsher Durnece.
The substance is vapourised by mesns of gentle hesting. The
vapouy passed with the hydrogen and smsoanis through the
furngee , where 15 ig couwverbed imbo the amsonium halide,
whieh sublines onto the sool parvd of the hubs, and is
afterwerds washed out with distilled water end estimated By
Volhaods mothod.

In the case of seme of the chloro-zylensls to be
analysed, 1t was found that the erysitals were go lizghit, that
on melting they gave omly o minute guentliy of liguid,whieh

was quite inwvleible through the siliea tube used in the



ter Heulen method. This diffieulty, combined with the

faet that the chloro-zylenols were svaileble only inm such

- pmell guentlitles, made 1t wvery diffleult to controel the rate
of vepourization of ithe subslenee under Investigatlon, mnd
henes the resulis oblelned in these cases wore not goode

In thege insbances, ﬁb@r&fér@¢ the sbonderd Cerivs methed

of smalysls was used, with bebter resmulis.

(b} Cerben and Hydrogen.
This wes dope by & standerd copbustion snelysis,

ugling o lesd chromate packing ln the combustlion tube.
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