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CHROM. 4315 

THE THIN-LAYER CHROM~~~~O(JI~~~l’HY 01; ALKYL AND HALOGEN ST_:15 

STITUTED BENZALDEHYDE 2,4-DINITROPHENYLHYDIZA%ONES 

The thin-layer cllrol7latoC=ral~llic separation of all;>*1 and halogen substituted 
benzalclel~ycle 2,4-clinitropllcllylllyclrazones lms been studied using a zinc carbonate 
adsorbant on @ws plates and a go51/0 carbon clisulficle-x0:/, cldorofonn solvent mix- 
ture as the eluant. The Imlogen substituted l~enzalclel~ycle 2,4-clinitropl~enyll~yclr~- 
zones were separated from tile standard conlpouncl, benzalclel~ycle 2,4-clinitrophenyl- 
hydrazone. Of the alliyl derivatives examined only 4-isol~rol~yll~enzalcleli~cle 2,4- 
clinitropl~enylliyclrazone scparatecl. 

T11e adsorptive prolxrties of thin layers of zinc carbonate were investigated ancl 
an eluotrol,ic series was cstul~lisl~ocl. 

1 STROI.~UCTION 

In an earlier papcry we reported the results of our tliin-la>*er chroniato,nrnpliic 
study of several nionosulxtitutecl l~enzaldeliycle 2,4-clinitrt~l~lienylli~~clr~~~~~~ies (2,4- 
DN PH). Nine of the nineteen con~pcmncls reportecl in that stucly could not be separated 
from binary mixtures with l~enzalclellycle 2,4-L)NI’H. All ol tllesc inseparable conl- 
pouncls contained alkyl or halogen substituents. In recent related studies, J.mT nx;u 
UIGI,BR” reported that the 4-chloro-, 4-bromo-, and 4-n~etl~ylbenzalclel~ycle 2,4- 
DN PHs Lvere not separable from l~enzaldel-cycle 2,4-DNl-‘H (&enzalC~eh~Cie values of 
0.99, 0.09 and x .03, respectively), lWs-T.4C; AxI) XI21 -O, however, reported tile sepnration 
of 3-methyl- and 4-n~etl~yll~en~:aldel~~~cle 2,4-DNPHs front benzalclel~ycle 2,4-DNPH 
on clironiatoplates of Kieselgel G. 

We now wisli to report the separation of seven of the nine alkyl and halogen 
substituted con~l~ouncls front hinary nlistures with benzalclel~ycle z,4-DNPH. 
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EXPERIMENTAL 

Materials 
The z,4-DNPH derivatives of the benzaldehydes reported in this study were all 

prepared by the procedure of SHRINER et al.” and were recrystallized from 95 O/O 
ethanol until the melting points agreed with the literature values. 

The developing solvents and the zinc carbonate @43x2) adsorbant were “Baker 
Analyzed” Reagent Grade. 

Pre$aration of the chronzatogra$hic j#ates 
A 250 ,u layer of zinc carbonate adsorbant was spread on glass plates (200 x 

200 mm) with a Desaga adjustable applicator (Model 3-11-S). The slurry consisted 
of 70 ml of distilled water and 25 g of zinc carbonate that contained 5% of a soluble 
starch binder. The plates were air dried for 24 11, activated in a drying oven at 1x0~ 
for I 11, and stored in a desiccating cabinet until used. 

Develoj!ment of the clarovaatogra$dzic fi,lates 
Standard Desaga developing tanks were used. Each was lined with Whatman 

No. I filter paper and presaturated with solvent for I 11. All plates were developed 
over a distance of ISO mm. 

RESULTS AND DISCUSSION 

A report on the thin-layer chromatographic separation of mixtures of 2,4- 
DNPH derivatives of aliphatic aldehydes with zinc carbonate chromatoplates” 
prompted us to investigate this novel adsorbant with our alkyl and halogen substituted 
compounds. 

Scfiaratio9a of binary nmk?awcs 
The thin-layer chromatographic separation of alkyl and halogen substituted 

benzaldehyde 2,4-DNPHs relative to the standard compound, benzaldehyde 2,4- 
DNPH, is reported in Table I. The values presented are definecl relative to the 
standard compound in the following manner: 

&m,zaldehyde = 
RF substituted benzaldehyde 2,4-DNPH 
.--... ..-_. --._--.. -. .-._-_ 

Xp benzaldehyde 2,4-DNPH 

Seven of the nine substituted benzaldehyde 2,4-DNPHs that were chromato- 
graphed as binary mixtures were separable from the standard compound, benzalde- 
hyde 2,4-DNPH. This may be attributed to the polar nature of the substituent in the 
case of the halogen substituted compounds, all of which were found to migrate slower 
than the standard. 

The methyl substituted derivatives gave X~T values close to that of benzaldehyde 
2,4-DNPH and when chromatographed as mixtures were inseparable from the 
standard. 

4-Isopropylbenzaldehyde 2,4-DNPH was found to be separable, migrating 
faster than benzaldehyde 2,4-DNPH. This can be attributed to the greater aliphatic 
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R,,cr,zu*do,,yctc VALUES OF SUt3S1’I’rUTl~t~ 13EN%hLD.EHYDE 24-Jml'Ils 

Apparatus ancl conditions: tank, 90 u/U cwlmn disulficlc-Io y,& chloroform, b ~rl;tSs plate, zinc carbonate. 

4-F 0.71 
4-Br 0.78 
d+-Cl 0.79 
3-u 0.84 
3-l3r 0.86 
3-F 0.87 

3-Cl-I, I .oo 
_I.-CH, I .oo 
_+-CH(CM,), 1.10 

^.~ ._.._ - ._........ 

I’RECISION OF I?t,c,,zuldcl,ydc vALUISS OF SUt3STt’I’UTEI> IJISS%ALDtSt-IYDE 2,4-DsV‘I’1-1S 

_..- _._ _.__._._ 

.slb!L~titlccnt S.D. 

. ._ 

4-F + 0.019 
+Br f 0.020 

f-Cl & 0.020 
3x1 & 0.012 
3-Br -& 0.015 
3-T; f 0.015 
3-CH, & 0.009 

4-CH, + 0.008 
4-CH(CI-I:,), f 0.022 

tSLtJOTt<Ot’IC SERIES 01’ SOLVENTS FOR ZINC C,\tZt3OShTE 

_Apparutus ant1 conditiorls : tank, glass plate, zinc mrbotintc. 
__.-_- ___... ..- . ..-. ._ __ __. . _ _ _..- ._.. ----- ..__ -.-- ___... .__. ~.._ ..___ 

l,;llrnHt /I’~.. b~~mniclelrydir a,+UNPI-I 
. . . ----_-____. .._ - _._. --- 

C.arbon clisullidc-acctonc (85 : t 5) 
Acctonc-cyclohcs~unc (50 : 50) 
l’ctrahyclrofuran 
~\cctotlc 

I~iosatlc 

13cnzenc-ethyl acctnic (So : 20) 
13cnzene 
Carbon clisulliclc- chloroform (c)o : IO) 
l’olucnc-cyclolicxntt~ (75 : 25) 
Rctlzctlc-cyc1011csnt1c (60 : 40) 
Carbon tctracliloritlc 
Carbon clisulficlc-lxmzcnc (95 : 5) 
Cyclollcxatlc! 
CiWbOtl tlisulficlc 

o+g2 

0.87 
0.87 
a%+ 
o.s2 

0.77 
0.76 
0.66 
0.50 
0.48 

O.Zi+ 

0.15 
0.05 
0.00 

__- __.. -. -. _.____-._---_ -... __..._ - -. --~._ . -_.._ __. 
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nature of the substituent wliich increases the solubility of the derivative in the 
eluant and decreases the adsorbant-derivative interaction. 

The precision of this experimental work is expressed in terms of the standard 
deviation of 9-12 Rh cnzalc]ehyde values for eacll of the compounds studied. These are 
presented in Table II. These standard deviations lie within the limits of -+ 0.05 which 
is generally considered acceptable. The precision of a larger number of determinations 
was obtained by taking the standard deviation of some 50 Zil,* values of benzaldehyde 
z,~-DNPH. It was found to be f: 0.033, which altllough less precise, lies within the 
limits normally found satisfactory. 

Elzcotvojbic series of solmvi~ts (ref. 6) 

An eluotropic series, a series of solvents in order of increasing eluting power, 
Avas established for the zinc carbonate adsorbant. This information was obtained 
from the data collected in the selection of the optimum solvent system and is shown 
in Table III. The eluting power of the solvent is reported in terms of the RI.- value 
of the standard compound, benzaldehyde z,4-DNPH-the larger the RF value, 
the greater the eluting polver of the solvent. 
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