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A method for detecting free phenolic georrps and indole derivatives in thin- 

layer or paper chrornatcrgraphy 
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Diazonium s&+~, tetrazotized benzidine’y”, antimony pentachIorides or 
phosphomolybdic acid’ are the most generally used sprayins reagents for pheuok. 
Their disadvantage is a low specificity. The cokr of ceric axnmonium nitrate in nitric 
acid or ammcniun hydroxide changes from yeHow to orange or red in the presence 
of akohois, phenols and aromatic amin2PL0. We have found that hydrosy!amine can 
participte in this reaction. It stabilizss th2 cotor cornpIes of czrium wkh phenok and 
increases the specificity so that the color reaction is usefd for the quantirative estima- 
tion of aromatic hydrosy compounds . I1 This reaction can be arrangd as a detection 
method -for phenolic or indolyl groups in chin-layer or paper chromatograph)_. 

MATE?XiXLS .tim METHODS 

5, LO-, and 5O-,~l samples of each compound (CL 17; in water or dioxaae) v’2re 
spotted oa sika gel G and c2UuIose thin-layer chromato_graDhic (TLC) pfates and 
on Whacman No. I chromatogrzphic paper. The spots were dried on air and the TLC 
plates or paper sh22ts were spraj2d at f&t with a freshly prepared and Ekered 5:; 

soIution of (Kf3,),Ce(IW;), in acetone. Th2 spots wer2 then spraysd with 57; 

Pui-0H (hydrochloride) in SO”b acetone and dri2J with hot air. Brown spots urere 

observed in daylight. The spots and the coIorIess backgound are stabk for a fang 

time (at least one year). The heatin, = of pfates at I10” for 5 tin can increase rhz 

sensitivity in some cases. 

RESULTS AND DIScuS5ION 

As is apparirent from Tab12 I, eke reaction under these conditions Is specific for 
aromatic hyd;c.v compounds and indok derivativsj. Aiiptatic alcohols or amines. 

sugars: saturated cycloalcohols, carbosjic -acids, aldehydes, and ketows do not 

react. The intensity of the spots diK2rs on different maceriais. The sensitiviu of G-IL 

reaction was estimated on TLC silica gel G pIates (Table I). Some aromatic arnks 
in higher concentrations ca3 also = Dive co!o:s, especially with heat, for exampk, p- 

phenykncdiamine, diphenyiaminc, naphrhylamine and carbazok. 
Hear incre.ased the intensity of the spots of tyrosine, thyno!, safrolz, p- 
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hjdroxyaceerophenone. 1 ,‘ibenzoqtione, I$-ilaphrhoquinone or Buoresceine. But 
zome other compounds such 2s codeine, inositol or aniline 2&o appeared as sIightIy 
colored snots 2%~ hezt. This detection reagent can be used, For ertample, for the 
specific discrimination of tyrosine and uyptopbarr from other atim zcids. 
progesterone, testosterone or corkosterone from estradiol or estrone, menrbo1 from 
thymol, benzoic acid from p-hydroxybenzoic 2&d. ?Jx foliowing compounds did not 
piodzcc colored spot (in concerrtrations up 10 50 .ug): acetidehyde: ac.etic acid, 
zcetoacetic acid, acetone, 2ceiyIzcetoae. acc:y!chofice, N-acetykq steine. acetykalicylic 
xid, aconirk acid, adenine, adonitol, adrenake, aianine, &bumin. Z-amino-5 
:hIoro-benzoxazoie. kzninozr;tipyrine, aminokvuIinic acid, amioopyrine, amphet- 
amine, n-amyi zkohot, amyt.zL adine. p-tisalciehyde, p-&sic acid, aniso!e, an- 
tkone, arabiizose, arabirol, wxtidic acid, argininc, ascorbic acid, zparagiae. 
zspctrtic acid, AT!?, beraidehyde, bexidine, benzimidazole. ‘benzofuran, benzo- 
:tiazoIe. benzphewnine, be-z&e, biotic, n-bufaaol, czdavetine. caseine, camphor. 
lxphalirr, cetyE alcohol, chlorai, choIestero1, cfiaiic acid? cholin, cinntic acid, citric 
xid. citruiine, -_ coru~osterone, conisoae, coumatin, crsatine, cratonic acid, 1,3- 
qciohexu?edioi. cyc:amic acid, cyclohexane, I ,Z-cycIohexaxdione, cycIoheuanoi, 
1:~dohe.~2none, cyctokrflatine, qsteine, eystie. cy:id%e, cj<ahrome C, de@ 
dcobol, dehydroascorbis acid, dehydrofolic acid, diethylph:halate, dihydrosphinp 
exine, dihydroxyzcetone, ditanrin. N.N-dimethyI &iiIine, N,N-dimethvI-p-phen,vIeile- 
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diamine, dimethyiamine, dithioerythreitol. ergosteroI, erythritol, er~~hromy cm. 
ethanoIami% ethanoI, ethylene gIycoI, fciic acid, formic acid, formaldehyde. furan, 
fructose, fueose, fumarie acid, geranicl, globulin, &conic acid, gIycosam& glucose. 
gfucurOnic acid, .@amic acid, glutamine, giutathione. giyceraldehyde, glyceric acid, 
glycerin, glycine, glycclaldehyde, _eIyoxaI, gxanine. hexamethylenediaminnint, hexo- 
barbital, rs-hexyl alcohol, histidine, hydrcsyprcline, indene, inositci, $-ionone. isc- 
any1 a!cohcI, iscleucine, iscprene, iscpropanoI , ketoglutaric acid. Ieucine. Iimcnene. 
linoleic acid, Iysine, malic acid, menthol. methicnine. methano!, nethyl ethyI ketone, 
N-methylaniline, NADPK, nicctinamide. nitrcbenzene, ncrvafine, n-ccty1 aIcohoI. 
oleic acid, omithine, o.uaIcaeetic acid, oxalic acid. osyrccin. pantothenic acid. per- 
chloric acid, phenyiaIanine, phenyIpyruvic acid, phosphoric acid, phytct, prephenic 
acid, progesterone, proline, n-propanol, purine, pyridine, pyridcxai, pyridoxine. py- 
rimidine, pyruvic acid, reduced FXIN, reduced gIutathicne, rhamnoseS ribose, 
sarcasine, sedoheptulose. serine, shikimic acid. sphingosine, squalene. stiibene. 
suc~inic acid, suIfaniIamide. testosterone, tetrahydrcfchc acid, thiamine, rhicctic 
acid. thicglycolic acid, thiopheoe, 
thymiue, taccpheroI, rrichiorcacetic 
acid, urotropin, valine and xanthine. 

thicpheacI_ thiourea, thyrosiae, threonine, 
asid. UPDGA, ubiqninone. uracii, urea. uric 
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