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INTRODUCTION.,

All the six possible isomeric xylenols have been

deseribed and are with one exception cerystalline solids,

I CHy Ortho-3-xylenol.
OH

II CHs Ortho-4-xylenol.
Ocﬁg

OH

ITT CH, Meta-2-xylenol.
oM
CHs

Iv CH, Meta-4-xylenol.
oY

v Hs Meta-5-xylenol.
Ho CHy

CH, »
Para-xylenol.,

A crystalline solid.m,p.
75°C; b.p. 218°C.
(Nolting and Forel B.18

2673} .

A ecrystalline solid m.p.

(Jacobsen B.17 161).

Solid m.p. 47-48°C.
(TJacobsen B.1l2 607);
b.p. 203°C. (Cattermann
A.357 327).

A refrangaﬂt'salaur1835

liquid b.p. 211°C.

. {Jacobsen B.11l 24).

Solid m.p. 64°C. b.Dp.
2190C. (Tohl B.18 362).
A crystalline solid m.p.

74.50C.,
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Since the phenoclie (0H) group 1s a strong activating

group and exerts a strong o-p directing influence during

substitution in the benzene ring, the wonochlorc compounds

formed by direet chlorination of the xylenols would there~

fore be expected to have the chlorine atoms in positions

o=~ or p=- to this phenolie group.

In the following list of possible monochloro-xylenols

obtainable from the different xylenols those that are

therafarejmeat likely to be encountered by direct

chlorination are marked with & eross.
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Weta~2-xylenol. [:ji]

® CHy
OH
/

VIiT

| ©
VITI

XT N

&

XII

XITT

LIV



g

.g» Ho ff@

%@ta~$~xy1@n01.

© tH3
H3
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?ha following ehloro-xyiaﬁale have been described in

the'literature. {Hink@l, Gallins and Ayling. g B b.

{1923) 123, 2968 and (1924) 125, 1847). These were

cbtained from either the nitro-xylidines or the amino-

xylenols by dlazotisation followed by the Sag@m@yer

reaction. CH;

ViiT
¢l oH

S-chlore~O-3=-xylencl,

M.po B1-82°C. Fine glistening cry-
gtaleg from petroleum ether.

Benzoyl berivetive, Transparent

prisms from aleochol m.p. 838°C.



> CHy

o+

.

- §-chloro=0=%-xylenol.

CHs

" Xr{ Cﬂg

ct

2

OH

B-ghloro-0-4-xylenol.

o CH3.
ALY

c cH,

)

G=chloro=U=4~xylenol.

CH,

e

)

CHy

cr
OH
d=chloro=0-4-xylenol.

H.p. 84-850C. Soluble in‘ﬁfgaaie
solvents,

Benzoyl derivutive. Transparent

plates from absolute &léahgl..

m.p. 102°C.

H.pe 71.5-72.5°C. Colourless

neadles,

Benzoyl derivative. Transparent

rhombie erystals from well cooled
aleohol. Hiele 43{}3.

MePs 98°C. Long silky needles from
petrol-ether.

Benzoyl derivative. Fine needles

from aleohol. m.p. 42°C,

Wepe 279C. Transparent crystals

from petrol-ether.

Benzoyl derivative. m.p. 87°C

from aleohol.

The fallﬁwing dichloro-xylenols are also described

by the same authors.

CH,

EXITX cH,

cl Cl

o

M.p. 528°C. Peathery crystals from
light petroleun.

benzoyl derivetive, White cry-

3:5-dichloro~0~4-xtlencl. stals from light y&trsl@&m.m.p.ﬁ@gsq
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CH,
- cl CH, Mep. 1028.59C. Clumps of radiating
XXV .
¢ - erystals from light petroleum.
BH Benzoyl derivative from aleochol in

5:6-dichloro-G4-xylenol. transparent prisms m.p. 949G,

CH3 :
) cl CHy HeDe 84°C. Long flat needles from
XEV . :
‘ , light petroleun.
C .
H Benzoyl derivative. Flat trans-

3:6-dichloro-O-4-xylenol. parent needles from methyl
" ' alechol m.p. 124°¢,

Hy \
Hs M.p. 95°C. Fine stellate masses
XEVT ‘ '
from light petroleum.
cl OH
¢ - Benzoyl derivative. Transparent

4: S-dichloro-0-3-~xylenocl. crystals from light petroleum

M. Po 133°C,

Rudolf Lesser and George Gad (Ber. 123. 56 B 963-978)

]
prepared 2-chloro-m-~-S-zylenol by the action of sulphuryl

chloride on m-~5-xylencl dissolved in chloroform.
CHs .

- ci . ‘ ‘
AVIIT J::::] Me.P. 115-1169¢C.
. H ‘ cH; '

2mahler@~m~5~xylen01,

None of these compounds has been prepared by direct
chlorination of the xylenols but A.C. HeClelland in work

done in this laboratory in 1935 but unpublished, deseribed
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‘the following products obtained by the direct eﬁleri#&tio@‘
ﬁf ortho~, meta-, and ﬁara~xyl&n01$ obtained either
commereially or from & crude xylenol ﬁixturé from the
local gas works. According to MeClelland -

Ortho-xylencl gave a monochloro-xylenol. Crystalline

solid m.p. 8L.5°C. Benzoyl derivative m.p. 56°C..

@egaaXylenal gave a monchloro-xylenol. Feathery crystals

MeDe 113%¢, Benzoyl derivative. Fine white needles nm.p.
679¢,

Para-xylenol geve a monochloro-xylenol, Long white

crystals m.p. 70°C.

Crude xzyvlenocl mixtufe gave {(a) monoechloro-xylenol. Fine
white erystals mepe ll@gc. | ’
(b} Gol@ﬁrl@gg refrangent oil
b.p. 104-107°C/20 m.m. " |
{¢) Dichloro~-xylenol. Crystal-

line HeDe {3%3(}0.

The orientation of these compounds wasg not definitely
determined, although he was able to assign probable
structures to certain of them.

The object of this investigation was, therefore, to
determine the orientation of all the chloro-xylenols which
gould be obtained by chlarin&tianvefmall the eamm@rcially
available xylenols, Also to prepsre the p-nitro-benzoyl
and 3:0-dinitro~benzoyl derivatives of these compounds
usiﬁg p=nitro-benzoyl chloride and 3:5-dinitro-benzoyl

chloride as reagents.
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The following were the starting materials in the
present investigation,

V. Heta-S-xylenol (1:3:5 xzylenol. L.Light & Co., London).

This was & white erysﬁaliin@ s0lid which melted at
62°¢, On recrystallization from petroleum ether gave a
‘constant melting point 64°C which agrees with that of meta-
5-xylenol described previously (page I }.
11, Ortho-4~-xylenocl (1:2:4 xylenol. L.Light & Co.).

A white erystalline solid which melted at 61°C.
Further recrystallization from petroleum ether gave a
constant melting point 64.5°C.

IV. Heta~-4=-xylenol. (1:5:4 xylenol. L.Light & Co.).

This was a colourless refrangent oil which boiled at
210-2129¢, |
Vi, Para-xylenol {(1:4:5 xylenol. L.Light & Co.).

A white orystalline solid m.p. 71-729C. On recrystal-
lization from petroleum ether gave & constant m.p. v4.,5°C,

Veta-xylenol

As used by HeClelland, This proved to be identical
with the meta-5-xylenol above.

Ortho-xylenol (Baird and Tatlock Ltd.).

As used by MeClelland. This maltéﬁ at 45°C, and
although ?aeryatallizéﬂ geveral times gave a sharp and
constant melting point of 47,5%. Evaporation of the
filtrate gave a brownish erystalline solid which did not

alter this melting point appreciably when the two vere

mixed. This substanee was therefore meta-2-xylenol (IIT)



and not a wmixture of the ortho-xylencls as he assumed,

Para-xylenol (British Drug Houses, Ltd.).

As uszed by ¥eClelland, This was a pink crystalline
solid m.p. 71%. Recryst&liigatimn fiﬁally gave a steady
RaDe 74.5°C and this proved iéantiaal by a mixed melting
point experiment with the para-xylenol (VI) above. |
Evaporation of the filtrate gave & solid m.p. %200. and this
proved to be identlcal with ortho-4-xylenol (II) above.

This ¥para-xylenocl® was thus a mixture of true para-
xylenol (VI) and ﬂrtheué-xylenel {I1).

Grude Mixture of Xylenols. {(¥From the local gas works).

As used by McClelland, This was a pale yellow
refrangent oil with an objectionable gmell, and darkened
in ecolour rapidly on exposure to light. It was soluble
in eaustic soda and the common ovgenic solvents, The
boiling range wes from 209-220°C the bulk distilling in the
n&ighbcarhméﬁ of 219°C and it wsse assumed that a large
propertién wag mete~-b=xylencl. The fact that the mixture
was liquid even to & temperaturs of -15°C showed that
there was probably a fair proportion of the liquid xylenol
{meta~4d-xylenol (IV) ) also present. In agreement with
this frectional distillation gave a colourless refrangent
0il b.p. 210-210.5C.; and a large quantity of erystals
M. Pe 64°C identical with meta-5H-xylenol (V) were ultimate-
ly obtained from the large fraction distilling at 218°C /
759 m.m.. The small fractions boiling at 216.5-217.5°C
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and 218-219°C gave small quantities of meta-S-xylenol (V)
crystals and on chlorination of the filtrates only the
monochloro-derivative of meta-b-xylenol could be isoclatel
Tﬁeyxylenel mixture thus consisted of the liquid meta-4-
xylenol (IV) and meta-B-xylenol {(V), the latter being the
main constituent.

The results obtained on direct chlorination of each

of these xylenols are given below.

Meta-5-xylenol (V) on ahlorinatipa gave a white cryatallinél

solid from petroleum ether m,p. 115°C. Benzoyl derivative

white needles from petroleum ether m.p. 67°C., p-nitro-

benzoyl derivative recrystallized from alceohol as white

gllky Tlakes m.D. 160.5°C. 3.5 Dinitro-benzoyl derivative

white sillky flakes from alcohol m.D. 177%, None of these
derivatbes hag been deseribed in literature but the m.p. of
the benzoyl derivative (67°C) sgress with that obtained by
¥eClelland. The melting point 115°C of the monoechloro-
xylenol obtained agrees with that of 2-chloro-m-5-xylenol
(XVII1) described sarlier. In confirmation the monoehloro-
xylenol on conversion to the corresponding dlichloroxylens
by replacing the phenolie group with chlorine by means of
phosphorus pentachloride gave a white silky crystalline
solid m.p. 87°C., This has not been described in literature
but the only other dichloroxylene obtainable from a mono-
ghloro derivative of m-S-xylenol is 4:5-dichloro-meta~

xylene whieh has been described as an oil b.p. 231-232°C.
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(Klages 1896 Al 291). Thus there can be no doubt that the
product obitained from metanﬁaxyienel‘was Z=~chloro~meta-5-

xylenol (XVIII).

further chlorination of Smehlaraeﬁetawﬁaxylencl‘@ave

a dichloro derivative which arysﬁalliz@& fram.yatrﬁlaum

ether in white flakes m.p. 84°C.  The benzoyl derivative
erystallized from p@ﬁ%&l@um\&th@r as white needles m.p.

112%. The p-nitro-benzoyl derivative crystallized from

aleohol in white silky flakes m.D. 128%¢, The %:5-dinitro-

benzoyl derivative crystallized fremlaleéﬁgl in white silky

- flakes MeDe 1%9:5@06 This diehloroxylenol has not been
described in literature but on conversion to the corres-
ponding trichloroxylene it gave a white ¢rystalline solid
m.ps 96°C, which agrees with the description of 2:4:5-
trichloro-m-xylene. {Carpmael 1929 P.B. 678).  ‘The
product was thus 2:4~dichloro~meta~-S-xylenol. £ ﬁ(zﬁvif).

H CHy
f

Para-xylenol (VI} 6ﬁ chlorination gave a monochloroxylenol
which erystallized from petroleum ether in white needles

meD. 54°C. The benzoyl derivative crystallized from

petroleum ether iﬁbwﬁiﬁ% erystals m.p. 58°C. The p-nitro-
benzoyl derivetive crystallised from alechol in white silky

flakes &,§; 2889¢, The 3:5-dinitro-benzoyl é@ri?ati?e

crystallized from alcohol in white silky flakes m.p. 134°C.

Neither of the possible monﬁchl@rmuyéxyl@neis has been



- 11 =

described in literature. Cn conversion to the dichloro-
zylene a white oil was obtained which crystallized at
temperatures below -4°C and these erystals melted & -4% to
-29¢,  This agrees with the description of 2:3-dichloro-p-
xylene (1935 A 739). Th&vmnly other possible dichloroxylene
éhtﬁiﬂable from a monochloro-derivative of para-xylencl
would be z:ﬁ-ﬂichlmr0g9~xyl$ﬁe which has been described as

a crystalline solid m.p. 71°C (Kluge 1885 A 1208). The

- monoehloroxylenol obtained was therdbre 3-chloro-para-

xylenol., (XX).

HMeta-d-xylenol (IV) on chlorination gave a monochloroxylenol

which was a colourless refrangent oil be.p. 105-106°C/1l7 m.m.

The benzoyl derivetive was a white oil whieh erystallized

at bemperatures below -6%¢. The p-nltro-benzoyl derivative

crystallized from alecohol in white Bilky flakes m.p. 191.5°C.

The 3:5-dinitro-benzoyl derivative crystallized from

aleohol in white silky flakes m.p. 1579C.

The only monochloroxylenol to be expected from the
direct chlorination of meta-4-xylenol is S=chloro-meta-4-
xylenalkizvx) and in agreement with this the dichloroxylene
produced wﬁs a colourless oil b.p. 230-232°C. which agrees
with the deseription of 4:5-dichloro-m-xylene (Klages 18986
A1 891). Thus meta-4-xylenol gave 5-eblarm—muéwxylenol
).

Ortho-4~xylenol (11} on chlorination gave & monochloro-

xylenol which erystallized from petroleum ether in white



erystals f.Pe 71.5°C. Benzoyl derivative m.p. %593.

It thus proved to be S-chloro-ortho-4-xyvlenol (XI) as

degeribed earlier, The p-nitro-henzoyl derivative
erystallized from aleochol in white silky flakes m,p. i%loﬂ.
The 3:5-dinitro=-benzoyl derivative crystallized from

aleohol in white silky flakes m.p. 183%C,

Para-xylenol (as used by HeClelland). This as stated

earlier was a mixture of para- and ortho-4-xylenols and
these on chlorination gave monoechloroxylenols identiecal
with those desoribed above, HMeClelland deseribed the
monochloroxylenol obtained Prom this paraxylenol as &
erystalline solid m.p. 71°C. This was probably due to
his isalﬁtiﬁg the S-chloro-ortho-4-xylencl fyrom the mixture
of the two monochloroxylencls he would obtain by

chlorinating the original mixture.

Meta-2-xylenol (III). This was the xylenol labelled "ortho®

as used by WeClelland and on chlorination gave a monochlorg-
xylenol which erystallized from petroleum ether in long
needles m.p. 8L.5°C, Unfortunetely there was insuffilcient
materisl to prepare any derivatives but MeClelland des-

cribes the benzoyl derivative ag crystallizing from dilute

aleochol in white flakes m.D. 56°¢,
The only monochloroxylenol to be expected from the

direct chlorination of meta-2-xylenol ig S-chloro-meta-2-

Xylenol (XIV), and on a&aﬁarsiam to the corresponding
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dichlorozylene the monochloroxylenol gave a white silky
erystalline solid m.p. 87°¢ identicel with that obtained
from Z-chloro-meta-5-xylenocl, The monochloroxylanol

must therefore have been S-chlorg-meta-f-xylencl (XIV).

The Crude “cas Works" Xylenol. The meta-S-xylenol and

me ba~4-xylenol obtained from this gave on chlorination
zeehlor@mms%a~ﬁéxyiaﬁal {K?IXI) a émﬁll quantity of
2:4-dichloro-meba~5~xylanol {XXVII) and S-chloro-meta=d-
xylenol {iV1l) and derivatives identical with those

deseribed sarlier.
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SUMMARY,
1. The chlorination of m@taméwxyleael gave Z-chloro-

meta-bexylenol {XVIEI} m.p. 115°%C. Benzoyl derivative
m.p. 679.; p-nitro-benzoyl derivative m.p. 160.5%°C,.;
3:5-dinitro-benzoyl derivative m.p. 177°C.

| Heta-5-xylenol also gave 2:d4-dichloro~meta-H-xylenol
 (§1¥1§) M.p. 84°C.; benzoyl derivative m.p. 1129.:
p-nitro-benzoyl derivative m.p. 128°C.; &:5-dinitro-

benzoyl derivative m.p. 149.5%.

e  ‘Tha ¢hlorination of ortho-d-xylenol gave B-ghloro-
ortho-4~xylenol (XI) m.p. 71.5°C.: benzoyl derivative
oo 45°C.3 p-nitro-benzoyl derivative m.p. 1419C.;

3:5-dinitro-benzoyl derivative m.p. 183°C.

Ba The chlorination of meta-d-xylenol gave S-chloro-
meta-4-xylenocl (XVI) b.p. 105-1069¢/17 m.m. Renzoyl
derivative a white oil. Crystallized below -69C.;
p-nitro-benzoyl derivetive m.p. 191.59.; 3:5-dinitro-
venzoyl derivative m.p. 157°C.

4., The ehlorination of meta-Z-xylenol gave S-chloro-
meta-B-~xylenol (XIV) m.p. 8L.5°C. Owing to lack of

material no further derivatives could be prepared.

Be The chlorination of para-xylenol gave B-¢hloro-
para~xylenol {XX) m,p.~5%éé.; benzoyl derivative m.p.

5890.: p-nitro-benzoyl derivetive m.p. 238%C.; 3:5-



dinitro-benzoyl derivative m.p. 134%: .

Ga The commercisl {B.and T.,, Ltd.} ortho-xylenol
was found to be meta-S2-xylenol and the commercial {British
prug Houses Ltd.) para-xylenol a mixture of para- and ortho-

j-xylenols,

7.. - The erude "gas works" xylenol was found to

cgonsgist of meta-H-zylenol and the liquid meta-4-xylenol.



TABLE OF CHLOROXYLENOLS AND THEIR PROPERTIES,

‘ P-Nitro- |5:D-amitro -
o, Chloroxylenol Benzoyl benzoyl benzoyl
derivative| derivative |derivative
| Z white white white silky|white siky
KT ’ erystals erystals flak&s.mq; fIQK@Sth.‘
o1 P 71.50C. [M.p.43°C. |141°C. 183°¢G.
ON '
ﬁ«chlora-arthau
4-xyienol.
long white - -
IV needles flakes
1mR81.5%C. |m.p.56°C.
S5-chloro-meta~<
2-xylenol.
<& colourless |white white white silky
XV I refrangent |¢crystals silky flakes m.p
el cHy oil b.p. |below flakes 157%¢.
BH 105-1060¢/ | ~60G. . P19L57C
S-chlopo=meta= | 1Y m.m.
4-xylenol
¢Hs white white white white silky
CEVITT ¢ erystals |needles gilky flakes m.p
Ho chy MePol1B9C, M. p.67°%C. |flakes 177°¢.
‘ o 160.5%C o
Z-chloro-meta-
=-Xylenol.
&, white white white white silky
AV IY flakes needles silky flakes no
Ho cHy m, P.84°C. |m.p.1129C.|flakes 149.5°¢C,
€ M. P.128°C.
8:d-dichloro- '
metA-D-xylenol.
Y white white white white silky
XX 2 ok needles erystals |silky fla?egza£u
i m.p.54°C. |m.p.58°C. |flakes | 134°¢.,
c! 131,13.238 Ga
CH;
S=cnloro-para-
xylenol.




INDEK TO EXPERIMENTAL SECTION.

2:9-dichloro-m-xylene..

I. |separation of meta-i-zrylensl and meta=~5-xylenal | /8
from crude Xylemol.
II, |General method of chlorination and separation /9
- iof chlaro~d@r1vativeg. ‘
CIIT. %&t@aﬁ% for the preyaratian Qf the darivatives
- |of the chloroxylenols. ‘
‘|(a) Benzoyl derivatives. , 20
(b) P-nitro-benzoyl derivaties. : 21
(¢) B3:5-dinitro-benzoyl derivatives. 21
1v. %@th&é of analysis’far ehlorine. | R/
V. [|{a) Chlorination of meta-5-xylenol: 2=-chloro~- 22
meta~-S=-xylenol.
{b)Conversion of meta-S5~xylenol into 2: 5= 24
dinhlern-mnxylena.ry
VI. [(a) Chlorination of E~ehlaza~met&~5~xyl&aal¢ 94
2:4-dichloro~meta~-5~xylenol, ‘
{b} Conversiom of 2:4-dichloro-m-5-xylenol 25
into 2:4:5-trichloro-m-xylene.
¥1il., Chlorination of Qrthe~%~xy2@n01 S=chloro-ortho-| 26
Eaxylﬁnol. ; ,
ViIiI. [(a) Chloripnation of para-xylanﬂl. b5=-chloro- 27
‘ 4 para-xylenol.
(b) Conversion of 3~3hlara-p&ra-xylanel into 2%
2:3-diehloro-p~xylene,
IX. [(a) chlorination Qf}ﬁatawéaxylﬁnele,ﬁuchlor9~ 29
meta-4~xylenol.
(b) Co&versien of 5»ehlera»ma@aw%~xyl$ﬂol into 29
5~di@hl@r@-m~xylen@.
X. fa) Ghlerin&tlon of m@tananxyl@acla S-ehloro~ 30
meta~2~xylenol,
(b} Conversion of 5~ehlera-mﬂta~2wxyleﬁol into | 80O




- 18 -
BXPERTMENTAL.,

I. geparation of Meta-4-xylenol and Meta~S-xylenol from Crude

Xylenol. ;

| The crude xylenol as Gb%aiﬂeﬁ from the gas works was
fractionally distilled ah@ut%@ dozen times using a glass rod
and dise fractionating column% fraetions being taken at 1°¢.
intervals, ?he-neé% of the flask and the column were
wrapped in asbestos sheets and the whole surrounded by a
metal eylinder to prevent temperature fluctuations due to
draughts. The products distilled over as colourless oils,
the temperature range at the beginning of the fractionation
being ngwgl9QC/?59 Melile After several fractionations two
main fractions were obtained, the smaller distilling at
210-210.5%9¢. and the larger at 217.5-218%C. the proportions
being approximately six to one.

These two Tractions were lmmersed in a freezing mixture
of ice and salt. ‘The 2134210.596. fraction could not be
made to crystallize, merely beeoming more viscid,

The large fraction rapidly baéam& very viscid and at a
temperature of -13°¢ became nearly solid due to the form-
ation of a 1§rgé mass of small erystals.,  These were not
stable above <.0°C and were filtered aff using a reduced
yr@@sure‘filtaring apparatus, the funnel of which was
surrounded with & freezing mixture to prevent thé erystals
melbting dﬁring the operation. On tramsferénc@ to another
flask the crystals melted forming a 1light yellow yiseid oil.

This was dissolved in petroleum ether (b.p. 80-80°C.) and
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again immersed in the freezing mixturs, white erystals
forming when the temperature reached -8 °¢, These orystals
were filt@rgd off and the process repeated several times
until white erystels were obtained which had a constant
melting point of 64°C. and which a mixed melting point
deterninstion showed to be ldentical with meta-S-xylenol

{(Vle The filtrate cobtained from the first filtration was
again immersed in a freezing mixture and a further crop of
erystals was obtained whieh’alam proved to be metaw5~xylenal;

Thig process was repeated until no further erystallization

ook place. The small portion of yellow liquid left was

chlorinated, the only product obtained being Z-chloro-meta-
S-xylenol (XVIII).

The two small fractions distilling at £16.5-217.5°C and
218-219°C were also immersed in & freezing mixture.  They
became very viscid, and on seeding with erystals of meta-5-
xylenol, crystals slowly formed, These were worked up as
above and also found to be meta-S-xylenol. The filtrates
were chlorinated and gave small quantities of Z2-chloro-meta-

Bexylenol.

General HMethod of Chlorinastion and Separation of Chloro-

ﬁerivativas,

The ehlorine was generated by the aetion of sulphurie
acid on a mixture of manganese dioxide end sodium chloride

and then passed through a wash bottle containing conec.



IIT.

sulphuric acid, two U tubes filled with pumice sosked with
sone, Sulﬁmuric acid and & further wash bottle conteining
cone. sulphurie aeid to ensure the gas being perfectly dry.
The gas was led through o trap and then into the reaction
vesgsel which contained the xylenol dissolved in glacial acetlc
aclid and & little iron geuze as catalyst, The cutlet from
the vessel eansi%t&ﬁ of & glass tube drawn fine so that there
would be a steady streaw of hydrochloric acid gas escaping and
thug preventing the entrance of any water vapour. When the
caleulated welilght of chlorine had been added the solution was
poured into ice cold walter, ether added, and the acetic acid
nentralised with sodium carbonate solution, The whole was
then transfensd to a lavge separating fununel, shaken, and the
agqueous layer run off. The ether layer was dried over
anhydrous sodium carbonate, filtered, and the residue washed
with small quantities of warm ether. The ether wag then
evaporated off the filtrate and the meterial left purefied

by recrystaliilzation from petroleunm ether (809 - 80°¢).

mMethods for the Preparation of the Derivatives of the

Chloroxylencls.

{2) Benzoyl derivstives.

Sehotten~Bagmann YMethod. The chloroxylenol was

dissolved in excess of 10% NaoOH solution and the calculated
amount of benzoyl chloride added in smell quantities, the
solution being shaken vigorously after each addition until

the smell of the chloride had disappeared and kept cool by



immersion in runfing water. The products were then
poured into ice a@ld‘watar and a white so0lid geparated
out.  This was fii%@raé off, washed with distilled water,
dried on 8 porous plate, and r@eryatallizaé from petroleun

ether (b.p. 60°-80°C).

(b) p-Nitro-benzoyl Derivatives.,

The chloroxylenol and the ealculated amount of
p=nitro-benzoyl chloride were heated together for several
minutes in a test tube immersed in water maintained at a

temperature of 75°-80°C,  The product obtained was then

purefied by recrystallization from aleochol,

(¢} B:5-dinitro-benzoyl Derivatives.

The chloroxylencl was first dissolved in a
winimum gquantity of 10% NaeOH solution and the calculated
amount of 3:5-dinitro-benzoyl chloride added. The solution

was then treated as for the p~nitro-benzoyl derivatives.

IV, Analysie for Chlorine,

The percentage of chlorine in the shloroxylenols was
found by ter Meulen‘*s Method (ﬁrganie,ﬁhemia&l &nalysiﬁ.
Thorpe and Whiteley).

The hydrogen was generated in a Kipp's apparatus from
zine and dilute sulphurie acid. Tt was then purefied by
passing thfaugh'twm wash bottles counteining slkaline snd

acid permanganate respectively and then bubbled through a



wash bottle containing a concentrated ammonia solution.

The mixed gases passed through a long siliea tube closed

at the far end with & small asbestos plug and heated im the
cgentre by a Fletcher furnace,. 4 small known weight of the
ghloroxylenol to be analysed wag introduced into the nsar
end of the tube in & poreelain boat and when the air in the
tube had bsen completely replaced hy the mixed gagaé and the
gentre of the tube was red hot, the tube near the boat was
very cautiously hested by & small buunsen flame, Creat care
was neceassary in heating as some of the chloroxylenols were
found to be very velatile in the mixed gases. The
ammonium chloride formed collected in the cold seetion of the
tube and was washed into a flask with distilled water and

estimated by Volhard's method.

(a) chlorination of leta-5-xylenol: 2-chloro-meta-5-
xylenol.

The meta=-5-xylenol {150 gms.) was dissolved in
glacial acetic acid and on chlorination the solution became
hot and light yellow in colour, when the requisite weight
(17.5 gms.) of éﬁlarina had been added and the acid
neutralized the ether layer wag a light yellow changing to
a light brown on drying. On evaporation of the ether a
dark brown solid was left. After repeated reerystallizatimf’

fine white needles obtained with a constant melting point

of 115°C, Yield 35 gms., On enalysis it gave whlarina
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22.51%. 22.63%% lean 22.5%7%. Caeleulsted percentage

for CgHg{OH) Cl.  22.68%.

#vaporation of tha‘mmther liguor gave a reddish
brown eryﬁtalliﬂﬁ‘mﬁgs which on recrystallization several
times with swall quantities of petroleum ether gave light
pink nsedle erystals m.p. 84°C. On analysis it gave
chlorine 37.08%; 56.94%. Mean 37.01%. Calculated
percentags for CgHy{0H) Cla. 37.14%.

Benzoyl derivative of 2-chloro-meta-H-xylenocl. 1 gm.

of the chloroxylencl was dissolved in 10 ees. of 10% NaOH
solution, and 1.2 gus. of benzoyl chloride added. Alter
pouring the oroducts of the reactilon into iee cold water,
s white powder separated ocut. Un drying and recrysital-
lizing white needles were obitained me.p. 76%C.

p=Hitro-~benzoyl derivative of Zechloro-meta-S5-zylenol.

1 gm. of the c¢hloroxylenol was mizxed with 1.2 gms. of
p-nitro~benzoyl chloride and on heating the mixture melted
and turned desrk red in colour. On pouring into & little
cold alcohol o bright yallaw'arys%alline mags was obbained.
- The crystals dissolved with difficulty in hot aleohol and
on eooling white silky flakes were cbitained which on
further purefication gave a constant m.p. 180.5%C,

S:9=dinitro-benzoyl derivative of Z-chloro-meta-Hi-

xylenol. 2 gmg. of the xylenol was dissolved in the
minimum quantity of 10% HaOH solution and 3 gms. of

d:b=-dinitro-benzoyl chloride added, The mixture on
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. gave a light orange solution which changed to
light yellow on sclidifying in cold aleohol,. ATh@ firat
regrystallization gave hard white crystals. Purther
purefication gave white silky flakes m.p. 177°C. which

were not very soluble in hot algohol.

{b} gConversion of Z-chloro-meta-S-xylencl into 2:5-

dichloro-m-xylens.

1 gm. of the chloroxylenol was dissolved in 10
cea, of dry benzene and 1.3% gms. of phosphorus pentachloride
added, On heating a vigorous reaction occurred, fumes of
phogphorus oxychloride and hydrochloriec aeld gas being
glven off and a white sgolid wag preciplitated, The solid
was filtered off and purefied by recrystellization from

ascetic acid giving white erystals m.p. 87 °C,

(a) ghlorination of 2-chloro-meta-~b-xylenol: 2:4-dichloro-

meta-S-xylencl,

Ag described sbove the chlorination of meta-be
xylenol gave a small quantity of 2:4~-dichloro-meta-H-
xylenol. This wae alzo obtained by dissolving 20 gms, of
f=chloro-m=5-xylenol in glacial acetic acld and chlorin-
ating this solution. The g&l&ﬁiaﬁ begame hot and turned
a light red in colour. The sélutian in ether was a light
orange and the solid left on evaporation of this ether was

dark red. On repeated recrystallization light pink



grystals were obteined with m.p. 84°C. A mixed melting
point experiment showed these to be identieal with the
product obtained from tﬁe‘éiréet c¢hlorination of the meta~
‘ waylgnalu Approximately 6 gma. were produced,

Benzoyl derivative 1 gm. was dissolved in 10 ces, of 10%

NaOH solution and 1.2 gms, of benzoyl chloride added.

The white oil produced by the reaé%iéﬂ’gaﬁe a white solid
on pourinz into ice cold water. on filtering, drying,’aaﬁ
recrystallizing white vadiating erysﬁ&ig were obtained
melting point 1189C.

§nﬁiﬁro~&anzqyl derivative 1 gm. of the dichloroxylencl was
mized with 1.2 gus,. Qf‘PwEitrﬂwbﬁﬁﬁﬁyl ﬁhlériée and on
heating the solution became light red colour changing to a
light yellow on ¢ooling. The crystals dlsgolved with
aifticulty in hot alechol and after several recrystalliz-
ations gave white silky flakes m.p. 128°C.

Z15=dinitro-baenzoyl derivative 1 gm. of the éiehlgrexylenal

was dissolved in the minimum guantity of 10¢ ¥aOH solution
and 1.5 gus. of 3:B=dinitro-benzoyl chloride added. The
hot solution was a light vred in eolour chapnging to a dark
vellow on solidifying in ¢old aleohol. Purefication gave
white silky flakes m.p. 149.50C. ’

(v) Conversion of 2:4~dichloro-mete~b-xylencl into 2:4:5-

trichloro-m-xylene. 1 gm. of the dichloroxylenol was dis-

solved in 10 cecs. of dry benzene and 1.3 gms. of phosphorus

pentachloride added. On heating white erystels were pre-
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cipitated and fumes of phosphorus &xyehl@rid& and hydro=-
ehloric acid given off, = The erystals wers filtered off,
drised and reerysitellized several times From scetic agid

giving white erystals m.p. 9690,

VII. Chlorination of ortho-d4-xylencl: «S-ghloro-ortho-4-xylenol,
50 gms. of the xylenol were dissgolved in acetlc acid

and on chlorination the solution beeame hot and bright
orange in colour. The dry solution was dark yellow and
the evaporation of this ether gave a dark yellow masg which
solidified slowly in a freezing mixture. Qﬁ recrystale
lization the golour graduslly became lighter, the final
product being fine white needleg m.p. 71.5%. Yield 10
LU, on an&iy@is it gév@ ehlorine 22,83%. 82.58%

Hean 22.,595%,

Lenzoyl derivative 1 gm. of the chloroxylenol was dissolved

in 10 ecs. of 10% Na0H solution and 1.2 gus. of benzoyl

- ehloride added, The white oil produced during the r@aatioﬁf
gave a white solid on pouring into ice cold water and on -
puxafiaatign gave white crystals m.p. 43°C.

n-Nitro-benzoyl derivative 1 gm., of the chloroxylenol wasg

mixed with 1.2 gms. of p«giﬁﬁewb%nzayl chloride, The hot
wixture was a bright red colour echanging to a bright
yellow on sclidifying in cold aleochol, Purelication gave
white silky flakes m.p. 141°C.

G:B-dinitro-benzoyl derivetive 1 gm. of the chloroxylenol

wag dissolved in the minimum guantity of 10% WaOH solution
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and 1,5 gms. of 3:¢b-dinitro-henzoyl chloride added, The
hot solution was red in colour end the crystelline umass
obtained on cocling was & light yellow. Purefication

gave white silky flakes m.p. 183°C,

?Izia{a},éhlérinatian @f‘yaraegylenﬂl:»a-ahl@réwﬁara~xykeasl.'
’j' 50 gms, of the pare-xylenol weve dissolved in

giééi&i acebic acid and on chlorination this solution
became hot and & light yellow in colour. The dried ether
solution was orange and a dark red cyrstelline mass was
left on evaporation of this ether. The colour of the
grystals gradually Llizhtened on recrystallization and
ultizately white needle crystals were obbained m.p. 54°C.

On analysis 1t gave chlorine 28.45%; 22.50%, VMean 22.958%.

Yield 12 gms.

Benzoyl derivative 1 gm. of the chloroxylenol was dissolved

in 10 ees. of 10% HaCH solution and 1.8 gms. of benzoyl
chloride added. After the reaction, the white oil produced
gave 8 wnlte solid precipitate on pouring into ice cold
water which ﬁn'washingg,axying, and recrystallizing gave
white flakes m.p. 58°C.

p-Hitro-beazoyl derlvative 1 gm. of the chloroxylenol was

mixed with 1.2 gms. of p-nitro-benzoyl ehloride and on
hesting a bright red solution wag cbtained which gave a
bright yellow crystaliline mass on cooling in eold aleohol.
white silky flakes were obtained on recrystallization m.p.

25390,



| 3:85-dinitro-benzeoyl derivative 1 gm. of the chloroxylenol

was dissolved in the minimum quantity of 104 NaOH solution

and 1.5 gms, of 3:5-dinitro-benzoyl chlsriﬁ@ added., When
heated this solution turned a bright orange, changing to a

bright yellow crystalline mass on cooling,. Several recry-

stallizations gave white silky flakes m.p. 134°C.

{b) conversion of 3-chloro-para-xylenol into 2:3-dichloro-

p=xylene. 1 gm. of the chloroxylenol was dissolved in 10
ceg. of dry benzene and 1.5 gms. of phogphorus pentachloride
added. On hesting a vigorous resction took place
phosphorus oxychloride and hydrochlorie acld gas being given
off and 2 colourless oll separeating ont. The benzene was

avaporated off and the white oll left ilmmersed in a freezing

- mixture., The oil erystellized below -5°C the crystals

melting at -4° to -29C.

(a) chlorination of Meta-d4-xylenol:-5-chloro-meta-4-xylenol.

40 gme, of the zylenol were dissgolved In glacisl acetic acld
and on chlorination gave a brigﬂt red solubtion with the
avolution of considerable h@aﬁ, The colour changed o a
%rigbt’yellew in ath@r‘éﬁﬁ a 1light red ofly liguid was left
after evaporation of this ether. The oil was immersed in
a freezing wmixture but gave no sign of crystallizing at
temp&r&tu?es‘aawﬁ to ~149¢, It was distilled under reduced
pressure and a colourless oil b.p. 1@5~lﬁéac/1? M., WAS

obbained which changed to a light yellow colour on keeping.
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Yield 8 gms. Analysis gave chlorine, 282.46%; 22.952%.

ki o ‘i?
Mean 22.49%,

Benzoyl derivetive, 1 gm. of the chloroxylenol wag dis-

golved in 10 cos. of 10% NaOH solution and 1.2 gms. of
henzoyl ehloride added. The produet of the reaction was
a white oil which would not solidify on pﬁu?ing‘soma into
ige cold water, The oil was extracted with ether, dried,
and the ethsr evaporated off. The cil then gave white
flakes at temperatures below -8°9C.

p=-Nitro-benzoyl derivative, 1 gm. of the chloroxylenol was

mixed with 1.2 guge. of penitro-benzoyl chloride and on
heating the mixture gave a light red solution the colour
changing to a bright orange on solidifying in cold aleohol.
Geveral r@erygtailizatioﬂs gave white silky flakes Q;yo
191.5%C.

Serh-dinitro-henzoyl derivative, 1 gm. of the chloroxylenol

wag dissolved in the minimum gquantity of 10% NeOH solution
and 1.5 gms. of 3:o-dinitro-benzoyl chloride added. This
golution geve a red o0ily substanece on heating whieh

golidified slowly on cooling to a yellow erystalline mass.

Turefication gave white silky needles m.p. 1579C.

{b) Conversion of Se-chloro-meta-4-xylenol into 4:5-

dichloro-m-xylene, 1 gm. of the chloroxylenol wag dissolved

in 10 ces. of dry benzens and 1.3 gms. of phosphorus
pentachloride added. On heating fumes of phosphorus

oxychloride and hydrochloric acid gas were given off and

_ THE LiBRARY
UNIVERSITY OF CANTERBURY
CHRISTCHURCH, N.Z,



a light yellow oil separsted out. The benzene was

evaporated off and the oil gave a b.p. 230=-2%2°9C,

{a) ¢hlorination of meta-g-xylenol: S-chloro-meta-Le

xylensol, 7 gms. of the xylenol wers dissolved 1n glacisl
acetiec acid glving on chlorination a hot yellaw(s@l&tiﬁﬁ.
LTter evaporation of ﬁhe ether a red solid %as left which
on purefication gave white needle erystals w.p. 81.5%C.
YTield 1.2 gms. On analysis it gave chlorine 22,58%:
22,52%, Mean 22.55%.

(b} Conversion of HS-chloro-tmota=g-xylenol into 2:5-

diehloro-m-xyliene, 1 gm. of the chloroxylenol was dissolved

in 10 ces. of dry benzere and 1.3 gms. of phosphorus
pantachloride added, The product obtained proved to be

identical with the crystalline solid obtained from the

Ceonversion of 2-chloro-meta-H-xylenol into Z:5-dichloro-

mexylene,
There was insufficient material for the preparation

of the derivatives,
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