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INTRODUCTION 

SHELLARD AND PRILLIPSON~ have reported the use of thin layer chromato- 
graphy as an aid to distinguish and identify 12 indole, and oxindole alkaloids isolated 
from species of Mitragyrta. These alkaloids were first separated on thin layer chromato- 
grams using a scheme described by WALDI, SCHNACKERZ AND MUNTER~ and then by,a 
series of systems based on the Waldi scheme. Further alkaloids have been isolated 
from Mitragyna s$eciosa Korth3s 4 and the behaviour of all these alkaloids on thin 
layer chromatograms has been compared with some indole and oxindole alkaloids of 
known stereochemistry. 

UETHODS 

Adsorbents: Aluminium oxide G (Merck, 15 y0 calcium sulphate), 35 g/60 ml 
distilled water; Silica gel G (Merck), 30 g/60 ml distilled water. 

Plate size: 20 x 20 cm. 
Layer thickness: 250 t_l. 

Activation: Air dried for 15 min, heated at rag O for 60 min, stored in a desic- 
cator over silica gel and reheated for 15 min at 105~ immediately prior to use. 

Solvents : See below ; freshly distilled. 
Running distance: IO cm. 
Temperature : 22-25 O. 

Load: Approx. I pg of alkaloid. 
Detection : Dragendorff’s spray reagent. 

The thin-layer systems used in the modified Waldi scheme were as follows: 

Series A : striated plates, lzezctral solvents 
I. Cyclohexane, silica gel 
2’. Cyclohexane-chloroform (5 : 4)) silica gel 
3. Chloroform, silica gel. 
4. Benzene-ethyl acetate (7: 2)) silica gel 

* This work forms part of a thesis submitted by J. D. PHILLIPSON for the degree of l?h.D 
of the University of Lonclon (July x965). 
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2:’ 
2 
9* 

IO. 

Chloroform-benzene (I : I), alumina 
Cyclohcxane-chloroform (3 : 7)) alumina 
Ether, silica gel 
Chloroform, alumina 
Chloroform-acetone (5 : 4)) silica gel 
Methanol, silica gel 

Series B: 

I. 

2. 

3* 
. 4. 

5s 
6. 

7s 
8. 

91 
IO, 

amtreated plates, a2kaZilze solvevtts 
Cyclohexane-diethylamine (g : I), silica gel 
Cyclohexane-chlorbform--diethylamine (5 : 4 : I), silica gel 
Chloroform-diethylamine (g : I), silica gel 
Benzene-ethyl acetate-diethylamine (7: 2 : IL), silica gel 
Chloroform-benzene-.diethylamine (I : I : 0.001)) alumina 
Cyclohexane-chloroform-diethylamine (3 : 7 : 0.005)~ alumina 
Ether-diethylamine (g : I), silica gel 
Chloroform-diethylamine (g : I), alumina 
Chloroform-acetone-diethylamine (5 : 4 : I), silica gel 
Methanol-diethylamine (g : I), silica gel 

Series C : alkaline j!dates, meactral sohehs 
The solvent systems I--IO were the same as in Series A. Plates were prepared 

with N/IO sodium hydroxide solution instead of distilled water. 

RkkJLTS, 

System 2, Series B, silica gel/cyclohexane-chloroform-diethylamine (5 : 4: I) 

can be used to distinguish between the known indole and oxindole alkaloids isolated 
from Mitragyma species, indole alkalpids having hRp* values greater than, 35 and 
oxindole alkaloids below 35, ‘System 8, Series A, alumina/chloroform was the best 
general system for mixtures of indole and oxindole alkaloids. For the separation’ of 
the indole alkaloids three systems were found to be most useful: 

System 5, Series A, alumina/chloroform-benzene (I : I) 

System 7, Series A, silica gel/ether 
System g, Series A, chioroform-acetone (5: 4). 
The results of the separations obtained are illustrated in Figs. 1-4. 

DISCUSSION 

Ajmalicine, isolated from Mitmagy?za speciosa Korth (ref. 4), has been compared 
with similar alkaloids by means ‘of thin layer chromatography. Fig.’ I illustrates the 
separation of four ajmalicinoid alkaloids using the three solvent systems which were 
found ‘to be most, useful for the separation of the indole alkaloids of IW&?ragy& species. 
From these chromatograms it can be obs&ved that these alkaloids behaved as two’ 

K distinct pairs, those With a ‘methoxy substituent in position II having a slightly 
:. ‘lower tzZ+ ‘value than the non-&mat&substituted alkaloid with the same ‘stereo- 

). ; 8. 

* jr& 2’ IO0 x Rp. 
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chemistry. Thus it would appear that the effect of a .methoxy substituent in the 
indole ring of these alkaloids is to slightly lower the H?p value on thin layer chromato- 
grams. 

The pair of alkaloids with cis D/E ring junctions, c-15 II 01 and C-zo EL a, 
reserpinine (I, R = -OCH,) and tetrahydroalstonine (I, R = -II) have higher 

Fig. I. Thin layer chromatography of some ajmalicinoid alkaloids. a - Rescrpininc (I, R 3 
-OCH,); b = tetrahyclroalstoninc (I, R =i=: -H) ; ,c = tetraphylline (II, R II -OCH,) ; d 3 
ajmalicinc (II, R 1 -H) ; I = chloroform-benzene (I : I), alumina; 2 a ether, silica, gel; 3 s 
chloroform-acetone (5 : 4), silica gel. 

j&F values than the pair of alkaloids with tram D/E ring junctions, C-15 H Q and 
C-zo II /3, tetraphylline (II, R = -OCEI,) and ajmalicine (II, R = -IX). When 
aricine was run on the same three thin layer systems it always corresponded in kRp 
value with reserpinine and it is interesting to note that the stereochemical structure 
of reserpinine and aricine is identical; aricine differs from reserpinine in that the 
methoxy substituent is in position IO instead ‘of position II. Thus it appears that the 
18&7 value is little affected by substitution in either’ position IO or ir. 

(I) Reserpinine (R = -OCH,) (II) Tetraphylline (R = -OCH,) 
Totrahyclroalstonine (R = -H) Ajmalicine (R = -H) 

Because of this correlation between h&? value .and .the stereochemistry of the 
D/E ring junction in these ajmalicinoid alkaloids it was decided to investigate the 
behaviour of some new Mi~ragyvza.allcaloids in these three systems using mi.tragynine 
and corynantheidine, (isolated from Mitragyna s$wxiosa4), corynantheine and dihydro- 
corynantheine, .four alkaloids with a known stereochemistry at C-3, c-15 and C-zo45U. 

$y analyses; equivalent weights, .,U,V,, I.R. and N.M.R; spectra, two. new 
alkaloids from MiZragyna Qeciosa Korth, speciogynine and speciociliatine, have 
been shown to be isomers of mitragynine (III, R = -0CHJ and a third new alkaloid 
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paynantheine to .be of the mitragynine type with a g-methoxy substituent but with a 
vinyl group at C-zo, similar to corynantheine (IV, R = -CH= CH,)Q. 

R 

(III) Mitragyninc (R = -OCI-I,) 
Corynanthcidinc (R = -1-Z) 

(IV) Dihydrocorynantheinc (R P -CI3,CI-Q 
Corynantheine (R = -CH = CH,) 

The results of the separations of speciogynine and paynantheine with mitra- 
gynine, corynantheidine, dihydrocorynantheine and corynantheine on thin layer 
.chromatograms are illustrated in Fig. 2,. In these three systems mitragynine (III, 
R = -OCH,) and corynantheidine. (III, R = -H) have almost identical M?~- 
values but the IzRp value of .mitragynine is always slightly lower. This behaviour is 
similar to that of the II-methoxy ajmalicinoid alkaloids. Speciogynine has similar IzRp 
values (slightly lower) to dihydrocorynantheinc (IV, R = -CH&H,), and difierent 
hRp values (much lower) from mitragynine/corynantheidine thus indicating, that the 
D/E ring junction is trays and not cis. The I.R. spectra of mitragynine and speciogy- 
nine indicate tra~zs C/D ring junctions. and thus if the stereochemistry at C-17 is 
identical across the double bond .then speciogynine can differ from mitragynine ,in 
having a tvagzs D/E ring junction”. 

Fig. 2 also illustrates that corynantheine (IV, R = iCEI = CH,) and dihydro- 
corynantheine (IV, R = -CH,CH,) have similar IzRp values in these three thin 
layer systems but that of corynantheine is always slightly higher, thus the effect of a 
vinyl group at C-2.0 instead of an ethyl group is to slightly increase the Iz& value. 
Paynantheine runs more closely to speciogynine and corynantheine in these three 
systems than it does to mitragynine so it would appear that paynantheine resembles 
these two alkaloids in having a trafzs D/E ring junction. 

I 2 

r Fig. 2. Thin layer chromatography of some E seca indole alkaloids. a = Mitragynine (III, R i 
-OCW,); b = corynantheicline (III, R = --I-I); c = speciogyninc; d = dihydrocorynsntheinc 
(IV, R = -CH&H,) ; d =psiyantheine; f = corynanthcine (IV, R = -CH = CHJ ; I =I chloro- 
form-benzcnc (I : I), alumina ; 2 = ether, silica gel ; 3 = chloroform-acetone (5 : 4)) silica gel. 

J. Cl&romatog., 24 (19%) 84-92 
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The conclusions drawn from these three thin layer systems (Fig. 2) that mitragy- 
nine resembles corynantheidine stereochemically and that paynantheine resembles 
speciogynine stereochemically were further substantiated when these four alkaloids 
were run on all the systems of the modified Waldi scheme (Fig. 3). The close IzRp 
values in all these systems between corynantheidine and .mitragynine suggest that 
these. two alkaloids have the same stereochemistry at all centres and thus it would 
appear that the stereochemistry at C-17 is identical for these, two alkaloids and not 
different as proposed, V (mitragynine) and VI (corynantheidine)ol10. 

that 

I E 
CW,ooC~c~~;~cHJ 

w 
9: 

(v) Mitragyninc 

ZACNARIAS, ROSENSTEIN AND JEFFREY I1 have shown by X-ray crystallography 
the C(17)-H in mitragynine is cis to the carbomethoxy group (V) and PL-LIL- 

LIPSON~~ as a result of thin layer chromatographic and N.&&R. considerations sug- 
gested that the arrangement is the same in corynantheidine. This’ postulation was 
independently confirmed by WEBBACH et ~2.~3. 

There are four known isomers with a mitragynine-like structure, mitragynine, 
speciogynine, speciociliatine* and mitraciliatine la. The relationship between the hRp 
values of these four isomers is shown in Fig. 3 and it can be seen that in most Systems 
mitragynine has the highest hRp, then speciogynine, speciociliatine and the lowest 
mitraciliatine. The I.R. spectra of mitragynine and speciogynine indicate tralzs C/D 
ring junctions whilst the I.R. spectra of speciociliatine and mitraciliatine indicate 
cis C/D ring junctions 49 12. Thus the two alkaloids with cis C/D ring junctions have 
lower hRp values than the two alkaloids with tr&zs C/D ring junctions. If it is assumed 
that the stereochemistry at C-17 is identical for these four alkaloids then it is likely 
that these four alkaloids correspond to the four possible stereochemical skeletons for 
mitragynine, namely normal, @e&o, allo and e@iaZZo. The behaviour on thin layer 
chromatograms suggests that since mitragynine has a cis D/E ring junction then 
speciogynine has a trams D/E ring junction and the same argument would suggest 
that speciociliatine has a cis D/E ring junction and mitraciliatine a tram D/E ring 
junction. These proposals are summarised in Table I : 

Insufficient alkaloids are available for comparison of the stereochemistry of 
the oxindole alkaloids with their behaviour on thin layer chromatograms but it is 

TABLE I 

Confipvation of N 
atom at 

c-3 c-15 c-20 

Mitragynine (dlo) 
Speciocilisltinc (cpiaZZ0) 
Spcciogynino (~nomzal) 
Mitraciliatinc (pseudo) 

” 
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Fig. 3. ~&RF values of corynantheicline 
spcciociliatine (0) and mitraciliiltinc (f) 
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(a), mitragynine (b), speciogyninc (c) , paynantheinc (d), 
in the modified Walcli scheme. 
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J. D. PI-I :LLIPSON, E. J. SWELLARD 

Fig. 4. lcRp values of rhynchophyllinc (a), isorhynchophylline (b), mitmphyllinc (c), isomitra- 
phyllino (d) and speciophylline (c) in the modified Waldi scheme. 
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possible to use thin layer chromatography in order to ascertain- the stereochemistry 
at the spiro carbon C-3. 

Mitraphylline (VII) and isomitraphylline (VIII) and rhynchophylline (IX)’ and 
isorhynchophylline (X) have the same stereochemistry at the D/E ring junction and 
each pair is isomeric at the spiro carbon C-3 lli-17. Fig. 4 shows that rhynchophylline 
and mitraphylline have similar IiRp values in most systems of the modified Waldi 
scheme whilst isorhynchophylline and isomitraphylline have similar IiRp values to 
each other, the latter pair moving more quickly. Although no explanation can be 
offered; it ,is interesting .to note that mitraphylline usually has a higher IzRp value 
than rhynchophylline,whilst the reverse is true for the iso alkaloids. 

(VII) Mitraphyllinc (VIII) IsomiLrsphyllinc 

,g/$+%& qG++&?+ 

lx x 

(IX) Rhyncllophylline (X) Isorhynchophyllinc 

Speciophylline, a new oxindole alkaloid from Mi&gyna s~eciasa, has been 
characterised by equivalent weight, analysis, U.V., I.R., and N.M.R. spectra as an 
isomer of mitraphylline. Thin layer chromatography has indicated that specio- 
phylline is different from mitraphylline, isomitraphylline, uncarine A,and uncarine B, 
the four known isomers of mitraphylline. Fig. 4 shows that on thin layer chromato- 
grams speciophylline resembles mitraphylline rather than isomitraphylline; thus it is 
proposed that the stereochemistry of the spiro carbon at C-3 is the same for specio- 
phylline as for mitraphylline. 
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SUMMARY 
c. 
:I* 

Thin layer chromatography may be used to distinguish between indole alkaloids 
having cis or tram C/D and D/E ring junctions, with or without methoxy substituents, 
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and with vinyl groups instead of ethyl groups at C-20. The behaviour on thin layer 
chromatograms of some new indole and oxindole alkaloids from Mitrugyna species has 
been examined and proposals made for their stereochemical differetices. 
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