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Comparative thin-layer chromatography of indole-containing 
tryptophan and their sulfwr isosteres 

metabolites of 

The metabolism of tr~ptoplian in tnixn may occur by several different pathways 
which may involve either the retention or destruction of the inclolc nucleusl. Several 
reports hnvc appcarcd in the literature describing the application of thin-hyer 
cllromatograplly (TLC) to tllc separation of these nwtalxAites2-fi. Our study” of the 
cliemical plwrn~acology of the sulfur isostere of tryptophan and its metabolitcs has 
necessitated tlw dcvelopnwnt of a rapid, simple method for their sepnration and 
idcntilication. Tllis report describes the comparative TLC characteristics of tryptophnn 
mctnbolites possessing an indolc nucleus and their sulfur isostercs. 

Tlw indolc-containing metnbolites of tryptophnn used in this study wrc pur- 
chnsecl from Regis Chemical Conilx~ny, Chicago, Ill. Tile corresponding sulfur iso- 
stcres, l~cnzo[b]tlliopllencs, hnvc hen prepared in our laboratory, as report4 else- 
where”* ‘. 

One-dimensional TLC ~~1s carriccl out on Annltech Silica Gel G prcconted plates 
(Annltccll, Inc., Ncwnrlc, Del.). Glass phtes of 20 :i a0 cm nncl a thickness of 250 b4. 
were activated nt IIO” for 30 niin and storecl in n dcsiccntor prior to use. Stock solu- 
tions (I. %, w/v) of cnch compound wcrc prepared iu methanol-water (I : I) nncl were 
appliccl to the plntc, 1 cm from tlic cclgc, I .5 cm frown tllc bottom, and r cnl npnrt, 
by rncans of capillary pipettes (0,5-x.0 c(l). \Vllcn nccessiwy, tllc mininiuni il.lllOUllt 

of 0.1 h’hydroclhric acid w\‘as ilddcd to clisschc tlic comliouiids insoluble in mctlwnol- 
water. A glass titlll<, 30 x IO :< 23 cm, lined wit11 \VIlntn~an No. I chrolnatclgral,l1) 
paper a.ncl lillcd with IOO tnl of fresllly prepared solvcnt, 30 min prior, was used for 
plate clevelol~nicnt. Tlic nictlirxl of S~\sIcol:l~ ANll Soui~I;ISP wils cii~ployccl in orcler 
to achicvc reprocluciblc tank Siltl.llX.ti011. All plates wcrc clevclopecl x2 cni wicl ‘nir- 
dried 30 nlin prior to drying in an own at 100’ frx 2 min. Tllc compounds were 
visualized using one or more of tlic following reagents I’: Van Urk’s rcagcnt, nllsulinc 
potassium permangnnntc, ninhydrin, ancl iodine vapor. Fluorescent spots were 
visualixecl with UV ligltt, 25-c ancl 350 nim. All compounds were run a niininwm of 
sis times at room teniperaturcs of zz-qO, and on diffcrcnt days, Avcragc /rl+* values 
were cnlculatcd and appenr in Table I. 

The TLC charncteristics of fourteen indole-containing metnbolites of tryptophiln 
and their sulfur isostercs have hen ‘determined on Silica Gel G using basic solvent 
system A (methyl acctatc-a- prol)anol-ammonin, 45 : 35 : 20) and nciclic solvent system 
PI (chloroform-methanol-acetic acid, Go: 35 : 5) and the data. appear in Table I. In order 
to facilitate discussion, the compcrunds will be considered as amino acids, basic, and 
acidic metabolites of tryptophan, 
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IrlZp v,u.uus ox’ IN~O~.~-CONT~~NIN~ ~~rxr,woI.J~rJis uv *rwwoJ*JIaJ ,WJD ~IBIIZ suwu1< xsosTI:1ms 
OS SILICA Glrr. G 
Solvent sgstc111s : (A) lllctll~l iLcct~tc-2-p~O]li~llol-COllC~ iLllllllOlliil (45 :35 :20) : (13) chloroforn~- 
1iwtlwiol-mctic acid (60: 35 :5). 
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S j-l-lyr]roS~t~)‘;,tL~]~lli~ll x1-1 CI-I,-CI-I-CoOI-I I-10 34 ‘7 
f-J j-l-I~~lros~tr~~~~to~~li;~~i (S) s I 46 3.5 

N-1, 
. . . . . .._..........._......................................~...............,..~...........,....................................,..........,............,.,..........................~ ..... 

: 
‘I’rypt~miw N I-I u-I,-CI-I,-NH, I-I 77 50 
‘l*rylHxmii1ic (5) s S ‘2 59 

CJ 5-I-I~clros~tr~~~t~~11iit1C NH I-IO G7 
10 5-l-I)‘drosytr~]~ti~11li1lc (S) s 76 ;:: 
II 5-hlctlios~tryI,t~rlliillc ?2 1% Cl-1,D so 43 
13 5-~lctliosptr!;lltnriii1ic (S) s Q 57 ,,,,..,.,...,..,.,,....,..,,,,.,,,...........,.,,,..,........................,........ . . . . .._.....................~............. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
13 5-hlctllosy-S-~lcct~l- N I-I CI-I,&w,-NM Cl-I,0 03 85 

tryl~tilnlirlc (Xlcl;rtoniii) I 
1 -I J-MCtllOSg-X-acotyl- s C-0 92 92 

tr~ldil1lli1lC (S) I 
Cl-I, 

,,.,.,,...,,,,,.,......,.......,...,......... ,.,. ..,.... ,. ,......... ..,.... ..I . 
15 N,N-l~iiriCtli~ltrpl~t;~iiii~ic NH Cl-I&I-r,-N( CI-I,) 9 I.1 88 15 
1 (i N,N-l~ilrlctl,‘lt~)‘~~tillllillc (S) S 32 42 

J? 5.I-Iptlmsp-~,N.tliiiCtl~~l- SI-I J.I (:, S3 18 
trylkuiii1ic (J3ufotc1~1ilc) 

18 5-I-IycIros~-N,N~~diiiCtl~~~~ s N5 -I” 
trypturiiiric (S) 

19 5.Xlcthns~-N,N-tliiiiCtllyl- N-1 u-1,0 88 28 
tt’yldmninc 

20 5-hfCtlir~s~N,N-cli1i~ctl~yl- S 93 46 
tryldmiiiiic (S) 

.,,,,,,.....,.,..,,..,..,....,.........,...........,,.., ,,...,.,.,..,,...,_.......... .,....,,,., ,, ,_,.... ,,,...,......., ,.,,.,,,............,,.,...,. ,a.* .I.............. . . . . . . ...* 
21 Triclolc-34cctic mid XT-1 c1-r,-Cool-I I-I 47 W 
32 Iticlolc-3.wctic micl (S) s m 01 

23 ~-H~drosyiilclolc-3-ilcr~tic acid NH I-IO 3s 8.5 
‘24 ~-I-I~tl~~os~~i~iclolc-3-;~cctic ncicl (S) S 57 8s 

“-5 s-XIctliosyiJiclolc-3-ucctic ilCiC1 x1-1 CH,,O 48 f%J 
26 5-~lCtliospi1iclolC-3-;~~ctic iwicl (S) S 70 91 ..,.......,.,,......,...,....,,....,.,...,..,....,,..,....,..,.......~....,,...........,,,,..,,.,....,................................................................~...... .,.. *...11...... ** 
27 5-I-Tytlros~tryptol~liol M-1 I-IO 8s 84 
28 5.I-Iyclrosytr~ptol~hol (S) S 

C:l~I,-CEI,-Lm 
88 s7 

---- 
(\ (S) (lCSiKtl:ltCR the rcl~l;tcwvait of thr! inclolc ~~UCICUS by bcnto[Olthiol,lJoll~. 
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Tlw amino acids, compounds I, 2, J and G are readily scpmhle by use of citlicr 
solvent system A or 13. Tryptoplmi (I) can lx scparntcd froni both its sulfur isosterc 
(2) uicl j-li?;clrosytr~ptol~lian (j) by use of either solvent system. ‘I’lic grcnter lip)pllili- 
city of tllc sulfur isnstercs is rchtecl in botli solvent systcnis by larger /rZ+ w,lucs. 

The basic nictnlx~litcs of tryptoplinn and their sulfur isostcrcs arc scpnrable by 
use of sc~lvcnt svstcm 13 aucl possess n~ininia.1 clil’fercnccs in Ititp \*itlUC! in solvent 
svsteni A. Aclclit~on of ;\. 5-hylrosy group to tryptnniinc (7) to give serotonin (9) or 
dimethylntion to give dimetll~ltr)tptnlilitlc (15) increases tllc polarity of the trypt- 
nnlinc n~olcculc as reflected 1~5, the dccrensc in IrRp ~*nlucs. 5-~Ictllosylation of 7 ad 
15 produces a very snmll chnngc in /rZZp valw, Similar effects are olxervcd with the 
corresponding sulfur isostcrcs. In my pair of basic tryptopllnn mctalxAitcs and their 

- sulfur isostcres, the sulfur cornpounds me less polar and eshibit huger /tRp vnlucs. 

The acidic nwtalmlites of tryptophan ancl their sulfur isosteres cnn lx readily 
separated. 1)~ use of solvent system .4 nnd slmv minimal diffcrcnccs in hRp value in 
solvent system 13. The effect of g-l~ydrosylntion or pnletllosylation of indolc-pacctic 
acid (21) is similar to those olxcrved with tryptamine (7). In each pair of acidic 
metabolites tlic sulfur isostcrc possesses tlic greater hZ+ value. 

In sunmar~-, tlw comparative TLC of illdole-containinI:~i,~g nwtalxAitcs of trypto- 
phan ancl their sulfur isclstcrcs has been described on Silica Gel G layers, using a.11 
acidic and a lmsic solvent system. The nmino acids were scpnratecl by both solvent 
systcnls, the 1.x& nietabolitcs by tile acidic solvent sptenl, and the aciclic mctnb- 
olitcs I.>>* tlw lx& solvent system. In all instances the irlclolc cornpunds clcmon- 
strntccl a. grcatcr polarity tlmn tllcir sulfur iwstcrcs, which wns rcflccted in the lower 
Ill\‘/., values for n given pair of compounds. 
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