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CMROM. 6216 

THIN-LAYER CHROMATOGl&4PHY 01:; LYSERGIDE AND OTHER ERGOT 

ALKALOIDS 

SUMMARY 

The clxomatograpl~ic bchaviour of lysergide and fourteen related ergot allca- 
loids has been investigated using eighteen thin-layer systems. Resolution and corre- 
lation between the systems is discussod in relation to the routine identification of 
lyscrgicle. 

INTRODUCTION 

Those concerned with the routine identification of lysergide have come to rely 
principally upon the thin-layer chromatograpliic (TLC) technique, partly because of 
its sensitivity and convenience but also because of tlie limitations of techniques sucl~ 
as ultraviolet and fluorescence spectroscopy, gas chromatography aid paper chro- 
matography (PC). Iii these circumstances it is important tllat the ci~romatograpl~y 
system or combination of systems cl~oscn, should aclequately resolve lysergide from 
other chemically similar compounds, and further, since the procedure is to be used 
routinely, the system(s) sl~ould be simple to operate and sl~oulcl give Z?p values which 
arc as reproclucible as possible. 

Many TLC systems hnvc been described which purport to allow identification 
of lyscrgiclel-N but in some cases, compounds related to lysergidc have not been run 
concurrently and the reliance which can be placed upon results obtained, using these 
systems, is open to some doubt. 

In an attempt to assess the value of some TLC systems which are known to have 
been usecl for the identification of lysergiclc, we have run fifteen ergot alkaloids in 
each of eighteen recommended systems. Our collection of alkaloids, although not 
comprehensive, represents those which we have been able to obtain from the recognis- 
ed sources of supply and the lilcelil~oocl of encountering an illicit ergot preparation not 
included in our survey would hopefully be small. 

EXPERIMENTAL AND RESULTS 

For each experiment the reference substances (1-3 ,ug) were appliecl to a single 
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20 :< 30 Cl11 p1atc L1S ;L soliiticui ii1 iiictliaiiol. ‘I’lio pliitcs x~~*rc’ clc~~c~lo~wtl iii a 4-1, 
ppcr-li!!ccl tank col~tiLinil1~ iLl)l’l’“‘Silll~LtC!l~~ 100 1111 of SolVc~llt alltl iii CXc!ll c;LSC tllc 

S01VCllt \VikS ~~llOWlY1 to rtlll 15 Cl11 fro111 tllC! Start liiicl. ViSunliSi~tioll 0I’ tllc sl,otS \Vas 
by csaniiiiation uiiclcr 254 iiin aiid 350 11111 illuniiii~~tion foll~wc~l I.>>* slwayiiig n-itli LL 

solution of /~-clilllc~tll~~Innli1lol~c!llzi~lc.lcll~~tlc (I g) iii colic’. I-1C’l (IO 1111) a11cl c!tlla.lll~l 

(c)O 1111). Slll.X4~~clUCllt Iicatiiig Of tllC l)lil,tC.!S ~CVCiLll!tl I>lUC Sl)OtS. 

GCllCr~lll\*, cc,miiicrci~lly il\‘~~iliLl~lC CO;LtCdl KlilSS l)lntCS (hJCrCli), 01 IXJlylStC!r 
sllccts (I~nstmar1 Kcxlilli) kvere used I~CCiLllSC of tlic rcl~i~~~~luc~il~ilit~ \vliicli tllcy ol’l’cr 

but iii a fCw cwc3 I~niitl-f3~~~tcd 1)latcs ww lxwl~;mcl. 

h:O Slmial lHXXX1lti~~llS \VCrC t:~l<cll to c’IlSlIlY2 t1lil.t tllC lJlZltc!S \VcrC nctivatccl 

before USC. 

Solvallts 
I .hxt011c 

2 I\cCtoJlc-cllloruli,~m (&I) 

3 Acctonc-llletlln~lo1 (.j. : I) 
4 Cl~loroforni 
5 Clilorofo~nl-~cctor7c (6 :I) 



Ci ~3llIn~oli~~ll~---nl~tI~~~llc~l (4: I) 
Clllo~oli~~ll~--lnctllallol (ox) 
hICtllil.ll~~l--~l,llllll~~lli~L (0.M) (LOO 11.5) 

hICtll~~llOl-i~~~~t~Ltc l>llf’fCt (111.1. 3,-j) (C, :I) 
Clilorc~~li~~~n-c~cl~~l~~s~~~c~--iso~~rol~~lnr~~i~~c (5 : 5 :I) 

Clllo~oLi,~in-c~~cloliesnrIc_dictllylnn~inc (5 :fj : I) 
I ,I ,r-‘I’riclll~~roctll~~l~~?-lll~tll~ll~~l (0 : I) 
T ,I ,r-‘r~icliloroctliniic-mctllnuol (gO:G) 
I ,f ,z-‘I’~iclilo~octliniic-lnctllnriol (gS:2) 
1,1,x-‘l’riclilo~octli~~~~~~-ii~~tli~i~~l (oq:I) 
‘Tolucnc--iiio~l,liolitl~ (0 :I) 
Ir-13utr~ilol-citric acid-water (Sp ml :-J..S g: I.30 1111) 

‘I’llc ergot dl~hicls usccl, together wit11 tlic c~~lc nu~nlxxs c;ivcii to tllem for 
use 011 tile phtcs, m-c listed in Table I. 

‘l’llc 121,~ w11ucs old,inccl for cncli system (mcm of tllwc runs) arc also rccortled 
in Table 1. ITor cw2l~ of the systems I.xin,g ;m3cssccl, hIcrr*k plntcs wcrc usccl ant1 wllcrc 
slxcilically mcoinniencl~cl, Clironmgranl slwcts rvcrc cull in adclition. 

In a, preliminary series of esperinients to detcrn~inc tlx cffcct cm tllc resulting 
clmmm.togran~ of using cliffcrcnt proccclurcs for obtainiii, a alknline conclitions on tllc 
plntc, nncl inclecd, tvliethcr alldine conclitions Lverc necessary at all, 2, scrics of silica. 
gel plates (0.25 mm) were prep.rcd. Ikcli was then clcvelopecl in cliloroforlli-ri~ctli~~ilol 
(0 :I) nncl tlic spots Lverc locatccl as clcscrihcl previousl_y. Correlntim cocl’ficients 
between systems were calcula.tcc~ by the rnetlmd cbzscrilxd by SMAJJ.IX)N~~. ‘I’lvz plates 
were : (a) hand-coatccl, using clistillecl water in tlw mixing stage, clricd (x05”), ancl the 
refaaicc substances tlicn applied (system B7(a)) ; (b) linncl-contccl, using 0.1 M NnOI-I 
in tlie niising stage, clriecl and the refcrcncc suhtanccs applicxl (system I<?(b)) ; 
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(c) hand-coated, using distilled water, dried, and the reference substances subse- 
quently over-spotted with 0.1 N NaOH (system E7(c)); (cl) pre-coated Merck FgGq, 
sprayed with 0.1 N NaOH, dried and the reference substances applied (system A7(d)) ; 
(e) pre-coated Merck I;,,,, and the reference substances subsequently over-spotted 
with 0.1 N NaOH (system A7*); (f) pre-coated Merck FSh4, and the reference sub- 
stances then applied (system A7). 

In the resulting chromatograms the “neutral” plates (E7(a) and A7) gave 
similar resolution to one another and to the basic plates (E7(b), E7(c), A7(d), A7”). 
Correlation coefficients within the series were also very high (Table II) and it appeared 
that for these compounds it ws not essential to run basic plates although slight 
tailing of spots was evident under “neutral” conditions. In order to confirm this ob- 
servation it was considered necessary in the subsequent assessment of the other sys- 
terms to run two series of plates in which the conditions were either basic’or neutral. 

CORRELATION COEBBICIENTS POR THE SILICA GEL/C~ILOROI’ORIIZ--IIfETIlhNOL (9 : I) SYSTEM USING 

PLATES PREPARED IN DIPI’ERENT WAYS 

For description of systems used see text. 

E7 (4 a7 03) J57 (cl -47(d) 447’ 

E7 (4 

F;[$ 

j;(d) 

0.93 0.98 0.88 

o-99 0.99 0.95 0.92 0.98 0.98 0.99 
447 0.99 0.90 0.99 0.98 o-99 

A further observation from this preliminary experiment was that the method 
by which basic conditions were obtained on the plate did not significantly affect the 
chromatogram, and it was therefore considered that, of the methods available for 
obtaining basic conditions, the use of the over-spotting technique (A7*), which ade- 
quately minimises tailing and which is simple and convenient to perform, was the 
method of choice. This technique has previously been recommended by PHILLIPS 

AND GARDINER~. 

Five of the TLC systems being assessed here (A8, Ag, AIO, AII, GIG) required 
either basic or acidic solvents for development and in these cases the reference mate- 
rials were not over-spotted with alkali. For the others, using neutral solvents, how- 
ever, the two series of Merck plates were rnn in which the reference materials were, 
or were not over-spotted, and when the original method had specified the use of 
ckromagram sheets, these were run in addition, but using only the conditions stated. 
Differences in RI;~ value were observed between the two series of Merck plates but the 
degree of resolution of lysergide from the other compounds on the plate remained 
almost unchanged and, again, the correlation coefficients for the two series (given in 
Table 111) were high. 

DISCUSSION 

Perhaps the most significant observation emerging from our survey is that no 
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TABLE I II 

CORRELATION COEPPICIl3NTS RETIVEEN “NEUTRAL” AND NaO1-I 

For description of systems usccl set text. 
-- ._-_-_ -- .__. - ___.__ -. . -.-. 
Sysbmz Corvelaliola 

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

AI o.g9 
BL 0.98 
A2 0.97 
A3 0.96 

A4 1.00 

A5 0.99 
Ml 0.99 
A7 0.99 
RI2 0.94 
1312 0.99 
=3 0.99 
J314 0.96 
1315 0.92 

. _ . . _, . 
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OVIZR-SDOTTRD PLATES 

single TLC system which we have tried unequivocally resolves lysergide from the 
other ergot alkaloids and it follows that a compromise must be found in which either 
a combination of systems is used or one system is used in combination with an alter- 
native technique. Several pairs of systems tried here could be effective. For example, 
a number of systems based on a silica gel adsorbent with a single, or mixture of, neu- 
tral solvent(s) allow resolution of lysergide from all but ergotamine (8) and ergosine 
(13). The two dihydro alkaloids (6 and g) included in our chromatograms run near to 
lysergide in these cases but these would not be confused with lysergide because they 
do not fluoresce under 350 nm light, absorb differently to lysergide in 254 nm light 
and occur as purple spots on spraying (cf. lysergide is blue). Either acetone alone or 
chloroform-methanol (CJ:I) would suffice (see systems AI, A7 and Figs, Ia and Ib). 

The alternative system could be based on either a silica adsorbent together with 
a basic developing solvent mixture (see systems RIO, AIL, CIQ and Fig. XC) or on an 
alumina adsorbent using one of the r,r,l-trichloroethane-methanol mixtures (see 
systems Brz-I315 and Pig. Id) or acetone (system Br, Pig, re). Each of these latter 
groups allows resolution of lysergide from all the alkaloids run except &-LSD (3) 
and the ergotoxine group, crgocristine (IO), ergocryptine (II) and ergocornine (14). 

Of the several pairs of systems outlined as being suitable, the simplest and most 
convenient for routine use would in our opinion consist of silica-acetone (AI) and 
alumina-acetone (BL). Tlris would be advantageous in that: (a) pre-coated silica 
and alumina plates could be used without activation; (b) a single tank containing 
acetone could be used for development of both plates; and (c) a single-component 
developing solvent obviates the danger of incorrect mixing and of changing compo- 
sition of the developing solvent in the tank due to different vapour pressures of the 
components. 

#The correlation coefhcient for this combination df systems is fairly high, 
hotiever, (o-78), and it woulcl consequently be unsuitable for identification of a num- 
ber :of the individual ergot alkaloids, although for lysergide, we feel that it does 
allow unequivocal identification. 
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Fig. I. Chromatograms of ergot alkaloids. (a) System AI; (b) system A7; (c) system GIG; (cl) 
syqtolp J31z; (e) system QL ; (f) system .FI~. See Table I for compound identification. 

“J!!r: 
,$.‘, 

” Where prior indication has not been given that the preparation being analysed 
may contain. lysergide, it is likely. that the. preliminary stages in the identification 
will have included PC using the CURRY AND POWELL system0 or its thin-layer modifi- . 

cation’OJJ+. This is commonly used as a screening procedure for bases, and RF values 
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for over seven hundred basic compounds are recorded. For the ergot alkaloids, using 
‘the thin-layer modification, a good spread of Rp values is obtained (system FE7, 
Fig. If) and it is interesting to note that lysergide is resolved from the other ergot 
alkaloids to at least the same extent as the best of the other systems which have been 
commended previously, although for routine identification of lysergide, the time taken 
for development (approx. 3 h to run IO cm) could be considered to be disadvantageous. 
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