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Ants ERM*, Elvi MUKS*, Ilme LOIVEKE*

GAS CHROMATOGRAPHY OF ALKENYL CHLORIDES

A great number of tabulated Kovats indices have been published
during the last twenty years, but only few data are available on the
retention indices of alkyl chlorides [*-3]. This paper presents the results
of gas chromatographic treatment of various alkenyl chlorides (6-chloro-
6-methyl-2-alkenes and related compounds) on nonpolar methyl silicone

OV-101, high polar 1,2,3-fris-(2’-cyanoethyl) propane (TCEP), and the

mixture of TCEP with diethylene glycol succinate (DEGS) liquid phases
using capillary columns.

The compounds studied were obtained by addition of allylic chlorides

(or alkoxychloromethanes) to isoalkenes (isoolefins, chloromethyl-substi-
tuted isoolefins, and isoprene). Their structures were established earlier

by 'Н апа С NMR spectra [*7B].

In addition to the retention data of the above tertiary chlorides data
for some primary allylic and cyclic chlorides (formed as isomeric adducts
in case of isoprene [%>7]), as well as for o-dichlorobenzene and benzyl
chloride as reference compounds were included.

| Experimental | :

The measurements were made on a Chrom 5 Gas Chromatograph
(Laboratorne Pristroje, Czechoslovakia) with FID and an electronic
fixation of the peak retention time. The GC conditions are summarized in
Table 1. :

Columns 1 and 2 were made in the Design Office, Estonian Acad-

emy of Sciences. Column 3 is self-made with BaCOj sedimentation on

the inner surface and a dynamic coating with a 159% solution of liquid
phases (TCEP-DEGS ratio 78:22) in chloroform using a mercury “plug”
to get a more uniform and thin film. | .
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"The parameters of the columns used during the experiments carried
out during three months did not change. The dead volumes and retention
indices of alkenyl chlorides were calculated via the retention times of
n-alkanes [°]. The standard deviation of the values of /, calculated on

the basis of at least four measurements for each compound, was less
than 0.5 index units (i.u.) for the nonpolar OV-101 column and 0.7 i.u.
for polar columns.

Results and Discussion

In Table 2, relative retention times to o-dichlorobenzene on polar
columns, retention indices (/), and values of A/P~NP (differences in/

on polar and nonpolar phases) for 57 alkenyl chlorides on nonpolar
OV-101, and highly polar TCEP and TCEP/DEGS phases are presented.

A comparison of the values of I of various compounds with the same

code letter shows that the retention increment values for substituents
in the left part of the molecule can easily be obtained. So the average
value for the 3-methyl-group increment on OV-101 column is:

[0 —2% — 1219.7— 1128.4==91,3
[М — [Е == 1321.9— 1235.4==86.5
Jee — [ == 1318.9— 1232.8==86.1
[4в —[& == 1294.5—1208.2==86.3 average: 87.6 i.u.

The increments of the molecule’s right part may be found by com-

paring indices of compounds with the same code number. So, for the

—CH,—CHa-methylene groups the increment values on TCEP column

are:

[е — [lа== 1170.6 — 989.2== 181.4 _ :

[% — [3а== 1996.4 — 1049.5==176.0 — амегаве: 1792 iu.

[—[а— 1232.8 — 1039.6== 1932 _ :

[№ — на == 1318.9 — 1129.5==1894— ахегаве: 191.8 iu.

In this' case, the average value must be taken for /* and /2 as well as

for /2 and /A increments separately, because in the latter cases, the

4-methyl group decreases the index value [* *9].
To.draw more detailed conclusions, these data should be subjected to

further regression analysis.

OColumnnnb U
Column characteristics ’ l ’ 2 ’ а

Material Fused silica Glass (pyrex) Glass (pyrex)
Length, m 23 24 37

Inside diameter, mm 0.22 0.27 0.3

Liquid phase OV-101 TCEP TCEP 78%
(fixed) :

DEGS 22%
HETP, mm 0.34 0.92 0.99

Flow rate, cm3/min ° 1.0 15 - 1.5

Colymn oven

temperature, °C 80+0.1 80=-0.1 80--0.1

Glass-lined injection
port temperature, °C 160+2 160+-2 160+2

j Table 1

Gas chromatography conditions
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1o 2 | 38 | 4 Г 5 | 6

——— —— ———— e——————————

2a | Ml 1039.6 [1] |
2% W' 11284 11266 1] — 055 130

2 ; M/KÜ 1210.7 — 12084 [1] — 0.88 137

2d № 1150.6 1149.4 [1] 0.66 132

2e M 1232.8 104 139

| |

2 W 1235.4 | 104 139

28 ' | №[С\ 1208.2 | 161 146

|

2ho Wl 1297.3 1299.4 [2} 3.11 156

- G 9 ' |

2i W 11248 — 11249[2] — 0.68 133

% | W K
11489 [2] 089 137

@ . :

2iB — Wa/ 1150.0 11518[2) 080 | 135

AC . | Ö(Cl . 1195.6. — 119702] 1.20 142

2iD £YK 1200.4 — 12015 ] 127 142
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M

аь | 2 | 3 | 4 | 5 | 6

2i(Z) Ä/W 12090 — 1209.6[2] — 1.48 14!

`
\cl

2iF Mcl 12185 12189 ] 143 14

2i(E) №С1 12976 12276[2] 1.69 14°

N j CI .
3a 10495 10483[] 029 12(

з** ` @ 1157.2 — 1155.6[] 0.54 12

11839 1182.1[] 0.69 13

зс** M 1220.4 0.79 13

‚ 1232.4 0.83 13

32** .M 1197.0 1.50 14
ё

/^ CI 1220.9 1.84 14

3h** Ml 1378.8 4.80 16

( 1391.3 5.67 16

CI

3i M 1125.3 0.75 13

„

3i(E) 12369 1241.8[2] — 1.40 14

CI

4a Ml 1129.5 [*]

4b Wl _ 1219.7 — 1217.7 0.91 13

4c Xf**„l/*»HRCt 13199 1317.0 174 14

| . -
-
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e 2 | 8 | * Г 5 | 6

. l.‘
4 /№ 1321.9 | 1.63 14¢

| i

N j CI
4e )xNVx 1318.9 1.63 14

\'\М ! Cl
4# /\\„/\)\/С\ 1294.5 251 15:

4i 1214.7 1.10 14

>" С!
4iB ;/\/Y 1244.4 136 14

4iC \_ЖС\ 12715 1.80 14°

. O4iD 1277.9 1.96 14¢

. Cl
4iF W 1307.2 2.35 15

4i(E) №С` | 1319.3 288 15

№[ |5b 1132.6 1131.2 [1] 0.57 13

CI
5c 1226:2 [!]

6b N /\HQC’ | 936.5 ° — 0.29 12

O K

LC ;
6i

s \OW ool

878.0—
e

058 13
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no 2 | 3 |

61(2) \О/\/Ы 1043.5

CI
6i(E) \OWU 1059.2

7b ЖО,YL\U 2 1046.3

7i ЖО/\)\С›/ 1056.0

7i(2) /КО/\/Ж 1148.3

CI

7i(E) /KOWQ 1167.1

* Code of a tertiary chloride consists of a number designatin,
designate primary allylic isomers according to their con
** Diastereomers.
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The structural increment, A/P-NP was determined from е @#-
ferences in / on polar TCEP (or TCEP/DEGS) and nonpolar OV-101
columns (Table 2). The /T¢EP—]JOV-10! yalues for tertiary alkenyl chlorides

vary from 135 to 180 i.u., while those of /T¢EP/DEGS__JOV-101 are from 155 to

225 i.u. The corresponding values for dichlorides range from 227 to 267
i.u. and from 288 to 329 i.u., respectively. For primary alkadienyl chlorides

they vary from 220 to 245 i.u. and from 287 to 312 i.u. respectively. The
JTCEP__JOV—IOI yalues of the alkoxy-substituted compounds (6,7) vary
from 205 to 410 i.u. and [TCEP/DEGS__JOV=IOI yalyes from 250 to 497 i.u.

It must be pointed out that the values of ITCEP are lower than those

presented in [2]. This may be explained by a very low film thickness

(to get a more stable film). We stabilized the TCEP film with a low
amount of DEGS. We have been using this column for<three years with-
out a considerable decrease in efficiency. At the same time, other
resolution parameters are very similar to those of a pure TCEP column.

Conclusions

The relative GC retention data, retention indices, and values of
AIP-NP for 57 6-chloro-6-methyl-2-alkenes and related compounds on

nonpolar methyl silicone OV-101, high polar TCEP and TCEP/DEGS
liquid phases using capillary columns have been presented. These data

complement the set of Kovats indices and can contribufe to the deduction
of increments to predict retention parameters of unknown compounds.

A mixed polar coating of TCEP/DEGS has been suggested.
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Ants ERM, Elvi MUKS, Ите LOIVEKE

ALKENÜÜLKLORIIDIDE GAASIKROMATOGRAAFIA

On esitatud viiekiimne seitsme 6-kloor-6-metiiiil-2-alkeeni või neile isomeersete

iihendite gaasikromatograafilised suhtelised viljumisajad, retentsiooniindeksid ja inkre-

mendi AIP-NP viairtused, madratuna 80°C juures mittepolaarsel metiiiilsilikoonil OV-101,

tugevalt polaarsetel 1,2,3-fris-(2'-tsiiaanoetoksii)-propaanil (TCEP) ja selle segul dietii-

leengliikooli suktsinaadiga (DEGS), kasutades kapillaarkolonne. Saadud andmed tdien-

davad retentsiooniindeksite andmepanka ja on kasutatavad indeksite arvutamiseks struk-

tuuriparameetrite alusel.

On leitud, et TCEP/DEGS-seguga impregneeritud kapillaarkolonn on kasutatav suh-

teliselt ebastabiilse TCEP-kolonni asemel.

Anrc 3PM, Эльви МУКС, Ильме ЛЫЙВЕКЕ

ГАЗОВАЯ ХРОМАТОГРАФИЯ АЛКЕНИЛХЛОРИДОВ

Представлены хроматографические относительные времена удерживания, индексы

удерживания и величины инкремента А/Р-МР для 57 б-хлор-б-метил-2-алкенов или

изомерных им соединений, определенные при 80°С на неполярной метилсиликоновой

фазе OV-101, на сильнополярных 1,2,3-трис-(2’-цианоэтокси)пропане (ТСЕР) и смёси

его с сукцинатом диэтиленгликоля (ЭОЕСS) в капиллярных колонках: Полученные
данные могут быть использованы для расчета индексов удерживания близких соеди-

нений на OCHOBe структурных параметров. Найдено, что пропитанная — смесью

ТСЕР/ОЕСSS-колонка может заменять ТСЕР-колонку вследствие большей стабильности

фазы.
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