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Gas-liquid cﬁroma.tography of some o-xylene, itdane and tetralin derivatives
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In connection with a study of the chlorination reactions of o-xylene, indane and
tetralin, we have investigated the gas-liquid chromatography (GLC) of isomeric
nitro-a-xylenes, nitroindanes, monochloroindanes, dichloroindanes and trichloro-
indanes, monochloroteiralins and monochloro-o-xylenes.

Nitro-o-xylenes were prepared by nitration of o-xylene and by separation of
the two isomers using double vacuum distillation; the two isomeric nitroindanes were
prepared by the same method. From the separated nitro derivatives of o-xylene and
indane, isomeric monochloro-o-xylenes and monochloroindanes! were prepared by a
sequence of reactions involving reduction of the nitro compounds to amines, diazotisa-
tion and decomposition of the stabilized diazonium salts. A similar method was used
to prepare isomeric chlorotetralins from the corresponding aminotetralins.

Isomeric dichioroindanes were isolated from the mixture of dichloroindanes
obtained by chlorination of indane to the second degree by vacuum distillation. 4,5,7-
Trichioroindane was obtained by chlorination of 4,7-dichlorcindane, 4,5,6-trichloro-
indane was prepared (although not in absolutely pure form) by uitration of 5,6-di-
chloroindane, reduction of the nitro derivative, diazotisation of the resulting 4-amino-
5,6-dichloroindane and decomposition of the stabilized diazonium salt.

Elemental analyses of the compounds obtained were carried out, and their
structures were confirmed by infrared and nuclear magnetic resonance spectroscopy
(except for the isomeric trichloroindanes)*.

EXPERIMENTAL

All chromatographic analyses were carried out with a Fractovap GV 200 ap-
paratus {Carlo Erba, Milan, Italy) equipped with a flame ionization detector; nitrogen
was used as carrier gas. Unless otherwise stated, all GLC supports and stationary
phases were obtained from Carlo Erba.

“The pitro-o-xylenes and chlorinated indanes were chromatographed in a glass
column (4 m X 5 mm I.D.) packed with Chromosorb A coated with 259/ of silicone
elastomer SE-52 (this is system A).

Chlorinated indanes were also separated in a stainless-steel column 3 m x 5
mm LD.} packed with Embacel supporting 109 of Apiezon N (this is system B). The
isomeric nitroindanes, chloroindanes and chlorotetralins were separated in a stainless-
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steel column (2.8 m X SmmE D) packed w:th sﬁamzed Chromosorb W xmprecnated\
with 15% of ethylene O!ycol succinate (Lc.chema, Bmc, Czechosiovakia) (t!ns is
system C).

A column (3.65 m X 4 mm LD.) packed with silanized Chromosorb W coated
with 20% of dodecyl phthalate-Bentone 34 (I 1) was used for the anaiyszs of bomenc'
chloro-o-xylenes (this is system D).

RESULTS

Results for the separation of e-xylene, indane and tetralin derivatives are
-presented, as elution ratios, in Tables I and I1.

TABLE I

GLC OF ISOMERIC NITRO-¢-XYEENES, NITROINDANES AND CHLORO-a—XY LENES

Cormpound GLC Column Carrier gas Elution
system™  temperature pressure ratio

{°C) (&pjcrm’)

3-Nitro-o-xylene A 230 1.00 098"

4-Nitrg-o-xylene A 230 1.00 1,28*"

4-Nitroindane C 190 1.00 4.83**

S-Nitroindane C 190 1.00 562"

3-Chloro-g-xylene D 100 1.50 4,822

4-Chloro-o-xylene D 100 1.50 5.24%

* See text.

** Naphthalene as standard {retention time 7.28 min}).
*** Naphthalene as standard (retention time 1.31 min).
¢ g-Iiylene as standard (retention time 14.00 min).

TABLEII

GLC OF CHLCRINATED INDANES AND TETRALINS
Compound Elutign ratio in GLC system”

c A" AF B
4-Chloroindans 9.85 1.13 — ©.89
5-Chloroindane 11.80 1.29 — 1.060
S-Chlorotetralin 21.30 - - —
&-Chlorotetralin 23.6¢ — — —
4,7-Dichioroindane — - 1.75 222
4,5-Dichloroindane — — 1.96 2.89
5,6-Dichloroindane - - 2.02 3.22
4,5,7-Trichloroindane — —_ 2.84 5.67
4,5,6-Trichloroindane — — 3.34 844

“ See text.

__ ** Colummn temperature, 115°; carrier gas p;ssure, 115 kpn/ein?; ch!crobenzaene as standard
{retention time 0.63 min).
_ *** Column temperature, 220°; carrier gas pressure, 0. %kp/cm“ naohthalene as standard (re-
tention time 7.23 min).
¢ Column temperature, 250°;- carrier gas pressure, OQOkp[cmz' naphthalene as standard
{retention time 2.67 min).
8§ Column temperatuse, 1:0°' carrier gas pressure 1.20 ka;cmz' S-Qh!oromd‘me as standard
iretention time 6 80 min). - g
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fCONCLUSIONS i

L Varxous moncchionnated aenvauves of o-xyiene md&ne and tefralin, and
E <omc dlchlormated indanes- and trichlorinated tetralins containing chlorine in the
_aromatic’ rmg, have been: senarated by GLC, and the techmque has been utilised for

; ‘11dent1fymz mttomdanes and mtro-o—xyfenes. However, GLC cannot be used for the
identification of indane and tetralin derivatives chlorinated in the aliphatic ring be-

' -¢ause of the thermal lability of these compounds and the possxbxhty of polymenzat:on

Cof the :esuitmg decomposition products during analysis.
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