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; ., Substituted nitrokilines~ are use,d, extekvely as inter-m&i& in the ,cherqieal ’ 
industry for the production, ef dyes and, related bornpounds. Certain of these nitro- 
aniliqes ,are @a used to .control ,fungi. CLAWC ASD;)~+W? tested ‘forty-eight, sub; 
stituted riitro+nilines for their ‘fungicidal activity .and eventually developed’ 2,6- 

‘I di&loro+r&ro&iline as ,a commercial ftmgicide commonly; harm as Al&m or 
33o~~am In. the’ @i$uctiori of substituted nitroanihnes a& in, the. determ.inFtion of 
fungicide~resi&ie.in @nts, ,jt is impo+nt to determine the im@u-ities present zmd to 
detect p&sib@ .breakdown produkts of the ori&nal compound, : Yost of the residue 

: ~a.l~,%es of h ,@dichloro+&troanil.ine have ‘b&$ tiade u&g ‘the. colorinktric method 
of .Hn.,~ckq CH&KG AXD Q&Aw~~. IVhile this method is simple and sensitive; it is not, 
~spi#fic for ~,&,-@+hloro+-nitroaniline since it reacts, with eontaqinants. such as 2-’ 
ohloro+n$roanil$~. J&EC-N .AND ‘B~vu~u& used gas chromatogrqby to detect 
z,6-dichlor~~-ni&oarriline kind retiently Cmpc’o AND Ek,eo~.@ increased the sensitivity 
of -this ~nktho&by.~ king ,U electron capture detector. While gas chromatography is 

” the nietho& of choice in residue qalysis, it does,’ not, .+lways. ,Tesolve. closely-related nitroa;;il;n ” 
t&4, p&&d of the literature indicated that there,, were few paper&on the 

seyi$r$tior$ of nit?ozurilines, M.&X~KIEWXZ AND C+EN@, arid’ EMSN AND IUR~IP 
were, able to: separate some nitroaniline+ ,using paper chromatography. Wtisubstituted 
nit~qm.i$mef, ~~~~‘sepzu;Lt~~:b~,33wcBowsIt AND ~AW~O~SI@, to a hmited extent using 
eol@r ehromatogkphy. ,W~&X&NDZK~ at ‘qks were able ‘to. separate some ,unsub 
atiituted nitro&lines 9th the use, pf thiu layer chromatography. .Howevr, for: sub- 
st,itute,d n.itroani.Yks there, does ,not .appk to bo kvailable, a suitable’ me&&for 
resolving closely related compomkls, ‘, ” ‘. 
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.,.. Jn our investigti~ons on.the me&bolism of z,64i&lor&.+=nitroanilme by rqioro- 
&&nisti, :&I technique was heeded that wodd se@.rate closely related nitrqanilines. 
In tl&‘paper:we Are report%&% thjn layer’&rom’aeographic~method using S&a&l G 

.,.tith pu&k$ ,tt-hexane and acetone (r&k ..3 : X) thqt :til.l resolve closely related sub 
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swqerided in distibd water (2 : x) cm &.ss plates according to the methods of STAZILfo., 

! The plates were allowed to dry at room temperature and then activated at roe’ for 
one hour just before use. Substituted nitromes d&solved in acetone were applied 
to the chromoplate 2.5, cm from the lower edge and 2.5 cm apart from,one another.. 
Each spot contained o.os mg of sample. The chromoplates were equilibrated with the 
solvent system in the developing chamber for ~5 min and then lowered into the solvent 
system consisting of, purified ti-hexane and acetone in ,a ratio of 3 to z (~/v).‘This~ 
solvent system was found to be the most satisfactory of the several systems tested. 
The plates were removed from the chamber when the solvent front was approximately 
z cm from the top. The position of the solvent front was marked and the I& values of 
the various compounds determined. Poor separation of substituted aitroanilines was 
obtained with the hexane-acetone system when aluminum oxide with plaster of paris 
as a binder was used as coating on the chromoplates. 

Several of the nitrosnilines were yellow im color aud could be deteeted visually 
without further treatment; Other substituted nitroanilines and related compounds 
were colorless and had to be treated for identification. Three different methods were 
used to visualize the compounds. 

. x. Diuzotizatim. A common methodI’ of detecting pheubls on paper chromato- 
grams consists of spraying with diazotized&nitroaniline which couples with the phenol 
to produce a colored eonipound (the reaction is shown in A of Fig. I). This method was 

modified3 in the following manner.. 

(A) 

Fig. x . Diiaotiration reac;ons of. (A) nitroaniline and (B) z,ti-dichlar~4”no~~ine. 

The substituted nitroanilines were diazotized &I the thin layer chromoplates by 
spraying in succession with 5 o/O NaNO, in x N HCl; with 5 o/O aqueous phenol solution, 
and finally with an aqueous solution of 7 O/O sodium carbonate. A colored compound 
is produced. (See B in Fig. I.) This method will detect compounds having an amine 
group, e.g. 3,+dichloroaniline. GRCWES AND CHOUC~E~~ modified this method by using 
N-(z-naphthyl)-ethylene&amine to couple with diazotized 2,6-dichloro-+nitroaniline. 

2. odVa~hthd. The procedure13 consists ofaspraying the chromoplates with 5,% 
aL-naphthol in methanol. The reagerit will detect compounds in which there is no amine 
group, such as 2,6-dichloro+nitroanisole, and compounds where substitution has 
been made on the nitrogen of the amine group, such as 2,6-dichloro-+nitroacetaniljde. 
The color of the compounds after the treatment is yellow with a light pink back~ound. 
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fi-%troaniline 
&itroaniIine 
a-Nitroanifine 
z-Cblora-4-nitroaniIine 
2,6-Dichloroaniline 
3,@ichbroaniline 
2,6-Richlora-4-nitroaniline . 

2,6-Dichbra-4-nitra-phenal 
2,6-Dichhxa-4-nitrophenyl acetate 
2,6-Dich~ora-N-me~yii~a~~~ 
2,6-Dichloro-~,,M-dime~y~-~~tio~i~e 
2,6-DichEora-4-nitroacetaniIide 
a,~~ichlora-4-.-Ilitro~~j~~e 
4,6-Dichlora-z-nitroaniline 
4-Nitra-a-am&iotofuerre 
#-Nitro-a-aminapher& 
2,q-Dinitroaniline 
2-Nitra-4-chIoroaniline 

Q.ET yelfaw 
0.25 yeMaw 
0.38 yeHow 
0.28 yeIIaw 
(r.t?E coIorEess 
o.43 coforkss 
0.42 yel~aw 
aa34 yeikw 
o.69 yellow 
o.61 yelbw 
s.87 yeIIaw 
0.20 coIorIess 
a.92 cahrless 
0.63 yeIbw 
0.29 yeilow 
O.EO brown 
O.E8 yeIIaw 
0.38 ye&xv 

dark brown 
dark yeIbw 
orange 
Iight brown 
yeHow 
yeRaw 
yeIIaw 
yelIaw 
yeIIow 
yeHoW 
yellow 
coIorIess 
cobrlss 
yelrow 
yeHow 

grey 
yeIIaw 
yeIbw 

ryn . 
green-' 
green 
CQIlOdCX 

yeHow 
ye&xv 
yeIIoW 
yellow 

TzJ 
coIorIess 
cobrless 
yeHow 
yelIaw 

grey 
IF=* 
yeIIow 

orange 
orange 
yeIIQW. 
yeIIavf 
cobrkss 
yeIIow 
y&aw 
yeIIow 
yeIIow 
yeHow 
ye&xv 
yeIIaw 
yeIIam 
yeIbw 
yeHow 
Pm@ 
yeIIaw 
orange 

fi Color of compound on SiIica Gel G pIate. 
b CaPor of compound after diazatization. 
C Color of compound after spraying with O.E lbf ferric chloride and 0.~ M potassium ferricyanide. 
@ thbr of compound after spraying with 5 % a-naphthof in methanoI, 
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,,’ : ,,mS@LTS AND. Dl~WSSlO~' , 
,.‘, ,’ Varioti substituted titro+lines and related conrfpo~ds were se,~a.r&d ‘on 
;‘:,” Silica ‘Gel!r.“G $&es ‘&rig ‘the,, hexane-acetorre system; The sttictural form&s, J&P 

~vilues, and eolor &a&ions 8f the c~u$o&k are shown in Table T. With this method 
‘it w&s p&iib~o. tie’ ,sepa.rate’. &z~ly @itroaniline~ mlnitroanilik and ~nitranilines ; 

‘I:’ ‘,‘z;c~~o~~4~~t~~~~~, W.s easily &$ar+ted from the o-chlor&4aitroaniliue and 
,‘, ather closely r&ted @-d.ichlor~4~nitro comp&nds. The amour& of diffusion of the 

‘, 

‘, comp~undk duriug ‘s$~atioti was small %nd no tailiug was observed. a’& liue drawiug 
of: the-ch.komaplakes is &o&n ‘1 in “Fig. a illustrating the Separatick obtained. The. 

: ‘. ] &*&duk will be useful irk de+%rmiking the purity of cSmpounds such as z,&dichloro- _ 

‘, 4-@troaGline; &(I in iuye+tigations geterminiug the metabolism of kbstituted 
nitramiliues. J.’ 

‘F 
. 

5g.,,k :Line drawing of the se&xkiou laf substituted aitroanilines hd hated ekmpotinds on Sili~ 
G $1 C irrr-hexa.ug-ace$qne (3 : I) solvent system. For name of compound refer to number in T$blle I. , ., ‘, 
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A thin Iiyer chromatography system has be+n developed to separate substituted 
nitroanilines and related compounds. The solvent system consists of purif.ed kt-hetime 
and acetone (ratio 3: x). The absorbant used Was Silica Gel G. Colorless compounds 
were detected by spraying in succession with 5 0/O NaNOa~ irk x N HCP, 5 0/O aqueous 
phenol, and 7 yO aqueous sodium carbonate, or wi!h o.1 M ferric chloride and;o.x M 
potassium ferricyanide~4, or with 5 *h a-naphtha1 in methanol~~. &P values of substituted 
nitroanilines and related compounds are listed. 
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