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-:-‘}DE’E'ERI@HNATION OF. DIHYDROERGO’IOXINE ALKALOEDS BY GAS—
“LIQUID: CHROMATOGRAPHY

G SZEPESI and M. GAZDAG EANE .
_‘_'Cﬁemioal Works ofG Rxcl'zzer L:d. 1475 Budagat (Hmtgm’y)

_ 'SUMMARY

, A gas—hqmd chromatograpmc (GLC) method has been developed for the
: iscpa\:auon and determination of dihydreergotoxine alkaloids (dihydroergocristine,
g dlhydroergokryptme and dzhydroergocormne), involving quantitative decomposition
- of the compounds catalysed by 2 metal surface. GLC was carriéd out with 2% Dexsil
. 300 on Gas-Chrom Q as stationary phase, with temperatire programming. For the
- - quantitation, phenylbutazone was used as the internal standard.

INTRODUCI'ION

) " There has been con.:detable mterest in recent years in sensitive and specific
_ ana!ytxcal methods for the ergot and dibydroergot alkaloids. Many thin-layer and
-paper chromatographic methods for the determination of ergot alkaloids have been
_based on the Van Urk reaction or the natural fluorescence of the separated spots!—5.
- These methods, howewr, have the disadvantages that they are time consuming and
" their accuracy and precision are unsatisfactory. High-pressure Liquid chromatography
-offers the most attractive possibility with respect to both separation and quantita-
- tlon’“‘- However, it does not seem to have been used for' routine work. For this
_reason, a rapid gas—hqmd chromatogtaphxc (GLC) method was developed for the
. above purpose. The. method is based on the quantitative decomposition of the com-
{pounds, catalysed by a metal surface, and the different migration rates of the peptide
g mozetles formed from various dzhydroergotome alkalmds dunng the decomposmon

B EXPERIM:ENTAL - }_ ’

o The strongiy basxc amon exchanger Dowex I-XZ (100-200 mesh Fluka,
“ Buchs, Switzerland) was used for the liberation of the free base forms of dlhydroxy- :
" ergotoxine alkaloids from' thelr methanesnﬁphomc acid salt forms in a methanolic
~ medium.- The anion’ exchanger was converted into ‘the OH form with 1 N sodium
E hydsoxxde solutlon, washed_thh water u:mi thc eiuate was. neutral and stored under
methanol'before use. -
_. % The sample mvestxgated was dxssolved in 5 ml of a mixture & of methanol and
. ?acetamtnle ¢ ‘I), the ﬁnal concentratlon of each mmponmt bemg about 0 5 /;. Aﬁ:er




= ’mjected into: the chromatograph usmﬂ a metal vaponzer (see below) : R
) “All experiments were carried. out on a’ ‘Carlo Erba* ‘Fractovap Lmea G gaS'~_

,chromatograph Spiral &amless—steel ‘columns’ (ImXx 3.2 mm) packed ‘. with 2% -
Dexsil 300 (Apphed Scierice Labs., State College, Pa., U.S A’) on 80-100 mesk Gas- -
Chrom Q were employed. The metal vaporizer used is part of the standard mjectzon ,
system fitted to the Fractovap Linea G chromatograph It c0n515ts of a stamless—steel
" tube: surrounded by an electncally heated metal bloc& (Frg. 1) LE T
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Fig. 1. Era’.ctovap injector. .

The compounds to. be separated were prenared at the Chermcal Works of G
Richter Ltd. (Budapest, ‘Hungary) and were considered to be of the highest available
purity.: All chemrcals used’ were of reagent orade and were obtamed ﬁ'om Reanal
: (Budapest Htmgary) : . S

RESULTS

. The structures of ergotoxme and drhydroergotoxme alkaloxds are shown in
' Flg 2. Neither compound can be determined by GLC in the salt form: owing to their
low volamty, and in the base form no separation can be acmeved mthout srgn.ﬁcant’
' decomposxtxon of the compounds.. “The only’ po%sxbihty for- eﬁ‘ectrng their GLC
- measurement is if t}ns decomposrt;on is complete Only'one type of reaction. product
‘-xs formed -and -this process is very. reproducmle. TR EC R
GLC condrtlons have been round such that the molecuie




N - - Ergotoxine group - Dihydroergotoxine group 7
| - Isopropyt - . Ergocornine Dihydroergocornine (1)
- TIsobutyt . | - Ergokryptine *  Difydroergekryptine (X

- . Ben3yt - - . Ergecristine | Difiydroergocristine | (IT)

|
*dlhydtoergotoxme alkaloxds are each split into two components. The decomposmon
is assumed to proceed as shown in Fig: 2. (T. his paper deals only with the application
"and optimization of the method; the proof of the above assumption by mass spectrom-
“etry is being studied and will be published later.) The peptide moieties of the com-
~pounds are different, resultmg in peaks with different retention times on the chroma-
. togram.’ =
T I order to determme the optimal conditions for the decomposition, the
dependence of the GLC separatlon of the compounds on the temperature of the vapor-
" izer was investigated.

Fig.3aand b shows that when the temperature of the vaponzer is lower than
210°, the peak shape and the resolutxon are not satisfactory. When the temperature
. hlgher than 260° (Fig. 3d), the appearérnce of new peaks on the chromatogram indi- -
~ cates. that the decomposxtxon of the compounds results in several products. There is
" no s1gmﬁcant difference when the temperature of the vaporizer is between 230° and

250° In further investigations a temperature of 235° was chosen (Fig. 3c).

g - Temperature-programmed analysis proved to be.most suitable for the separa-

'f:lon. Figs. 4and 5showa comparison of the GLC separationsof a dlhydroergotoxme
‘ sample using isothermal and temperature-programmed analysis. When the separation

.- was started under isothermal conditions, a complete separation of the three compo-
. nepts could be achieved, but the analysis time was too long. When the analysis was

A gerformed with temperature programmmg, the analysxs time was much shorter, with
no s:gmﬁcant decrease in résolution..

It should be- emphaswed that this method as already mentmned is based on’
- 'the separatzon of the peptlde moiety of the molecule. Therefore, compounds that have
. ‘the same peptide moieties and -differ- only in the lysergic acid part of the molecule
i (hydrogenated or non—hydrogenated ‘ergotoxine or sterecoisomeric ercrotlmne) cannot
" 'be separated from each other by this method. However, all impurities of the sample

* that have different structures in the peptlde moiety appear as separate peaks on the
o »chromatogtam, so- that the :etentxon tlmes and mass spectrometnc data may be very.

Fxgz Sti'ué:tums of e‘rgdtoxiﬁe and dihydroergotoxine alkaloids invasﬁgated. -




"Fxg. 3. Dependenee of chromatographxc separation of compounds on. the temperatute of the vapo:-r )
frer. Operatmg conditions: 1'm column packed with 2% Dexsil 300; temperature programmed
from. 180 to 280° at 5°/min; nitrogen carrier gas flow-rate 11.5 ml!lma. Compounds:- I, dihydro-
: etgocormnc (17.61 ug per 2 ul); I, dlhydroergokrypﬁne (14.34 pg per 2 D); HA, dibydroe:goc:isﬁn@
(16.08 4g per p4 yl). Temperature of vaponzer (@)195°%; (b) 210°; (c) 23: (d) 290" X = Unknown.

. mv [pmgmmmed
- isothermal' . 200°C temperature

N

pr 20°C/min-

1200 = 300°C

K 'Fig. 4. Scnasauon > 3 communds I I8 and I]I (see Figi 3). Opeérating conditions: Column as’in Fig. ;_
-5 Tempetatme 2QO° 'fot 18 mm, tb.en temperatuze pmgzammed from 2{16 to 360" at .0°[mm ’i‘em 5
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F:g. 5 Separatxon of oompounds I 1! and j11 8 (see Flg. 3) using’ temperaane-programmed analys&
" Column as in Fig. 3. Temperature of vaponzer 235" Imtlal temperature programmmg rate and
. ﬁnaltemperatmessml::g.& T R i

_ valuable forcharactenzatlon pm:poses . The retention times: of ergot and dlhyd.roergot
~alkaloids mvestlgated using thé optimal GLC conditions are presented in Table 1.

o For the quantitation, phenylbutazone, which is satisfactorily separated from

- the sample components, was used as an i internal standard. Fig. 6 shows the chromato-

~gram of dxhydroergotoxme alkalmds and phenylbutazone. The calibration graph for
the three componfnts usmg the mtemal standard method is shown in Fig. 7

‘TABLE i
RETENHON TIB&ES OF THE ALKALOIBS INVESTIGATED
' _Op-eratmg conditions as in Fig. 4.

. Campazma' © . Retemtion - Columi. . v
: s time (min}  temperature { °C)
: Etgocomme S - sot . 225
. Dihydroergocomme
Dihydroergocommme - R
Ergokryptme .. 1003 230 -
_‘Ergokrypumne‘ S
) Dihyd;oe:gokryptme ‘
A'thydmetgokryptmme ' S
fErgocnstme I " 146 . - 253.

tuer ;e

CONCLLSION

: It has been found that the apphcatzon of a strongly basu: anion exchanger for
: ,the conversmn ‘of the methanesulphomc acid salts of d:hydmergotoxme ‘alkaloids. .
into. thexr free base forms oﬁ‘ers a very goed method of avoxdmg the: deeompcszmmr



F:o 6 Separatlon of compounds I, II and III (see Fxg. 3)-and phenslbutazone (EV) Column as m

peak-area of phenylbutazone:

* pedk e of compaund 0

conc af Cajguqd L
pheny!bz_tczone s
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