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Note 

in The Nctluxlands 

Problems arising during the chromatographic purification of some 
rnonoazo and styryl disperse dyes 

We have reported previously1 some problems encountered during the puri- 
fication of some monoazo clispcrse dyes by column chromatography. During investi- 
gations subsequent to this, additional clifliculties in both selection of appropriate 
chromatographic techniques and of isolation of clyestuffs from chromatographic 
media were observed and these are reported below. 

The susceptibility to hydrolysis on alumina columns of N-fl-acyloxyaminoazo- 
bcnzcnes and related dyes has been describccl 1. More complete clyestuff degradation 
was found to occur in attempts to purify a series of styryl disperse dyestuffs, typified 
by z-mctl~yl-4-(N-ctl~yl-N-~-hydroxyetl~yl)arnino-~,~-dicyanostyrene (I, R = 1-l) 
(Ia). Dissolution of this clyestuff, application to an alumina column (Laporte, Type H, 
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IOO-zoo mesh) and clcvelol~n~cnt with a bcnzenc-acetone (4:1) solvent mixture gave, 
in the initial stages, a rapidly eluting yellow band (impurity) ancl retention of the 
more strongly adsorbed yellow clyc In. During further clution of this, a darkening of 
colour occurred and after 1.5-z 11, the yellow zone had bccomc deep reddish orange 
ancl rcmaincd stationary on further clution. Extraction of the zone with acetone 
gave a dark brown resinous material, the mass spectrum of which showed no recog- 
nisable P+ and indicatecl the presence of compounds up to mol. wt. 471; no mass 
peak corresponding to Ia (mol. wt 245) was present. 

P,P-Dicyanostyrencs are known to be sensitive to degradation uncler allcalinc 
conditions, e.g ., as may occur in their application to textile substrates. Acidification 
of the alumina usccl in the chromatographic purification was found to prevent effec- 
tively decomposition of the clyestuffs. Use of excess acid did, however, greatly reduce 
the band resolution, resulting in inefficient purification of the crude dyestuff. Opti- 
mum conditions were found using a slurry of activatecl alumina (500 g), benzene 
(500 CX,) and glacial acetic (10 cc.) to prepare the column, Using this medium, no 
degradation of dyestuff occurred cluring development of the column and band reso- 
lution was satisfactory, the requir?d dycstuff Ia separating completely from im- 
purities of both lower and liighcr XJP Vahlcs~ 

Alternative chromatographic purification without dycstuff clegraclation was 
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also cffectccl by prcparativc layer chroniatograpliy using silica gel (liicselgcl Go 
1’1’ !3ix-k3m3~ RIerclc) and dcvclol~nicnt with 1mize11c. Ia am1 ~3. range of analogous 
dyestuffs were satisfactorily purified by this mctl~Ocl. 

Whilst la rCilCtCcl with various iEylEltillg agclits giving rwction products wllicli 
Ivcrc essentially l~o~nogcizcous, the cruclc reaction of In with mctilnncsulplionyl 
cldoride sliowccl two principal yellow mncs on cl~romatogrnpl~ic purification on 

nluiuina. A liigllcr ZZl.1 zone yiclcled~ 2-i~~ctl~yl-4-(~-ctI~yl-N_P-cl~loroctl~yl)~~iiii~~~~- 
P,P-CliCyaIlC)StyrellC, nl.1). 132-133°, aiicl tlic lower, al~lmrcntly lio~~iogeneous zone, on 

cStril.cti011 from cithcr ~lll.llllillil, Or silica gel with etlianol, gave a rcsicluc showing two 

yellow coml>oncnts on TLC csamination (Eastnli~l~ Cllromagram sllects, Silica Gel, 
Tylle GOGO; bC?IlZClle-U2ctollc 95 :5) at XI,* VdUCS 0.36 i~llC1 O.GZ, Isolation of tllC lower 
Rp 2Onc by elutioll from nn nlumina colutnn gave a yellow oil, showing one s1x.d nt 
Rp 0.36; after crystnllhtion from ctllanol, TLC inclicntecl two spots at Rp 0.36 and 

o,G2, ‘I’his procluct, rcclissolvccl in ctllanol ~~ncl rcflusccl, sl~owccl a gradual incrcasc 
in tlw intensity of the spot at Kp o.G2, a clecreasc in intensity of tllc spot at ZZbv 0.30 
and the aplxarancc of a furtlicr yellow product nt RI,* 0.17. Tlicse \vcre itlentifiecl” 
by IYlRYS slxxtronictry ;1llCl ClClllClltil,l i\lliLlySiS ilS : 

ZZI,* a17 Ia Ii. = 1-I 
z+ 0.36 111 R = so&I-I:3 
X/P o.Gz Ic Ii = C&I, 

Tlicsc results inclicatc that the metllyl sull~l~onyl ester, Ill, is converted, in 
boiling ctlianol, by llyclrolysis to la, and by cstcr-cstcr CSClli~tlgC. to Ic, Siitiilnr 

clironiatograpllic sclxwation of tlic crude clpstuff aiicl Cstractioii of tlic lower Zil,l 
zone with a non-ctlianolic solvent, l:.g., acctonc or I~cnxcnc-acctonc inisturcs, 
afforclccl only Ib. Careful sclcction of solvents from whicll lxirc clycs C0llti~illillg 

-(Cl-I,),,OSO,Allc groups nre cstractccl from cl~romntogral~l~i~ nicdin is tllercforc 
ncccssnry. 

Similar solvent cffccts were also olxcrvccl during tllc 1)uriiication of the clye- 
stuff II, Thus, tlic cruclc clyestuff obtaiiiccl I>y cliazotisation of 3-aniinobcnxnlclel~ycle 

a.ncl coupling to N-P_liydrosyctll~l-N_P-cy~l~~~etllyla~lilinc, was partially purificcl on 
an activated alumina column using bcnzcnc-acctonc (c)o: 10) a.s cluent ; tlic principal 
orange zone, after extraction with ethanol, was separated from trace inipuritics by 
prcparativc layer cllromatogral~lly on 2-mm-thick silica gel plates (Kicsclgcl Go 

pI;*,&t.3,,” I McXli) using benzene-acctonc (95 :s) as clucnt, The principnl orungc- 
brown zone gave, 011 estrs~ctioll With llictlmno~, yckw lieecllcs, ltl.]~. 104’, sliotving, 
on 8 mass spectrum, I ‘-‘-at lrr/e3Gz ancl not at VU/~ 322 as cspcctecl for II. Tllc mass 
slxctrum sliowecl characteristic fmgxtientations~ 3 for clycs containing tllc coupling 
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coiiil~oncnt rcsiduc of II, indicnting structural modificntions to have occurred in the 
cliazo residue of II during the chrom:~togrnpl~ic purification. High rcsolutian mass 
mewaremcnt gave a ~~de~uhr structure C,,H,,N,O,, compatible with III. 

l+COC-HC==HC 
m 

Cliroiiiatogr:~l~liic puri lication, but eliminating acetone from the solvent used 
during clution, gave il yellow product, m.1~. 93-94”, corrcsponcling to the required 
product II. The corresponding crude dye from 4-aminobenzalclel~ycle gave similar 
results, viz,, from chroniatographic separations using solvents containing acetone, 
the “acetone aclduct”, m.p. 187”, and from non-acetone-containing solvents, the 
alclchycle-substitutccl dye of type II, n1.p. 143-144”. 

Choice of chromntograpliic media for tile purification of styryl clisperse clycs is 
shown to lcacl to clyestuff dcgraclation under conclitions which are acceptable with 
disperse clyes of other chromophoric systems; optimum pH conditions for satisfactory 
purification of these dycstuffs arc reported. 

Careful selection of solvents may be ncccssary for both clution cluring R chro- 
mntogrnphic separation, ancl in tlic extraction of clyestuffs from cliromatographic 
media after separation liao been cffcctecl. The results rcportccl give examples of 
modification of clyestuff structure both cluring the clirom~tographic purification 
process (as in the aminoazobcnzcncs containing aldchyclc groups) ancl cluring the 
isolation of liomogcncous zones after completion of cliromatogral~liy (as in Ic). 
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