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A chromatographic study of extracts of the bark of Rrythrophleum 

guineense (G.Don.) has revealed the presence of several new alkaloida. 

One of these, erythrophleguine, is described in this paper. 

Erythrophleguine (I), C2+i306N (M.W. 44ix), m.p. 77-78' and 

[aj,-38' (c in ethanol 1.6) gave, on acidic hydrolysis, dimethylamino- 

ethanol and en acid (II), C2lR28O5 (M.W. j60x), m.p. 194-196', 

[aID +54' (o In ethanol 2.2). Spectral properties of'erythrophleguine 

Indicate the presence of an m-unsaturated ester grouping of the type 

characterlstlc of other Rrythrophleum alkaloids (kE 221 m, 

E 5C 100; v_ KRr 1 720, 1 645 and 860 cm-1 ). Other oheraoterl&ic infra- 

red bands show the presence of two additional carbonyl functions 

x Determined by mass spectrometry. 
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(V r* 1 710 and 1 @O cm-l) and of a hydroxyl group (YmaX KBr 3 500 cn?). 

?%rythrophleguine readily forms B mono-E-nitrobenroate, C$i,+209N2, 

m.p. 171.5-172.5°, ((rl,-23O (c 2.2 in CHC13), the IR spectrum of 

which &es not exhibit any hydroxyl absorption. 

On catalytic hydrogenation (Pt/HOAc) acid (II) furnished a 

tetrabydro product which was Identified as dihydrocassamlc acid 

(III)l by comparison with an authentic sample. Apart from the 

positions of the two double bonds this finalizes the structure (II) 

of the acid. The W spectrum of the acid has a maximum at 223 ran 

(c 16 200). This shows the presence of a 15,18-double bond which 

is characteristic of various Erythrophleum acids. The NMR spectrumX 

exhibits a broad singlet at 5.88 ppm, assigned to the C(l8)-proton. 

The corresponding signal for cassamic acid (IV) appssrs at 5-70 ppm. 

The second double bond is conjugated to the 7-keto group (AFg 
. 

243 w, g 12 800; "E 1 665 cm-'). The lack of any other olefinic 

proton signal apert from that of the C(l8)-proton in the NMR spectrum 

of acid (II) shows that this second double bond is tetrasubstituted 

snd thus must be in the 8,+position as shown in formula II. 

The formation of 8,9-dehydrocassemic acid on acidic hydrolysis 

of erythrophleguine involves a dehydration with loss of one mole of 

water. This transformation confirms the structure (I) of erythro- 

phleguine apert from the positions of the hydroxyl and the keto groups. 

x The NMR spectra are recorded on a Varian A-ho instrument (60 MC/S) 
using deuterochloroform solutions. Chemical shifts are given in ppm 
from tetremethylsilane (internal standard). 



Evidence for a 6Whydroxy-7-keto grouping in erytbrophleguine 

(I) follows from NMFI data. The signal resulting from the 6S-proton 

appears as a doublet centered at 

field resonance position of this 

of the neighbouring keto group. 

4.75 porn (J6S,d2.5 0~s). Tne low 

proton is explained by the influence 

The corresponding signal of the 

mono-p-nitrobensoate appears at 6.12 ppm (J 12.5 cps). 

A-7S-hydroxya-keto grouping would also Sit the above NMFI 

data. However, the resonance positions of the C(20)-methyl groups 

of erythropbleguine (I) end cessamic acid (IV) are very similar 

(1.13 and l.O@ ppm, respectively). Since changes in the substitution 

pattern of the C(7)-position cause slgnlflcent shifts of this methyl 

Signal (cf. Ref. 2), erytbrophleguine has a 7-keto group like 

cassamic acid, Furthermore, the 4oxsethyl group of erythrophleguine 

(I) has its resonance position at a lower field (1.44 ppm) then the 

corresponding group of cassamic acid (1V)/l.l6 pw/. This must be 

due to the characteristic deshielding effect of a 6a-hydroxyl group. 

A similar characteristic shift has been observed in the manool series 

(the resonance position of the 4a-met*1 group of 6cI-hydraxy-lj-epi- 

q anool, "larix:ol', Is at 1.08 ppm and'that of 13-epimsnool 0.86 

PPm)3: 

In accordance with structure (I) the hydroxyl group of 

erythrophlegufae is strongly intramolecularly hydrogen bonded 

(vCCk 3 460 cm-l, c 0.001 M). 

The foralation of 8,+dehydrocasssmic acid (II) on acidic 

hydrolysis of erythrophleguine (I) may be explained es the result 

of a L,4-elimination of water from the en01 (V) to yield the enol 
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(VI) of 8,+dehydrocassamic acid (cf. the proposed4 conversion of 

ja-acetoxycholestan-$-one to cholest-5-ene-h-one In the acetolysls 

of 2c+bromocholestan-)-one). 

The configuration (IV) of csssamic acid has previously been 

proved5. The transformation of erythrophleguine to 8,+dshydro- 

cassamlc acid (II) thus settles the configuration (I) of the alkaloid 

apart from the stereochemistry of the 8- snd p-positions. The optical 

rotatory dispersion curves of erythrophleguine (I) and cassamic acid 

(IV) are very similar exhibiting small negative Cotton effects 

6 
(erythrophleguine, a = -2; cassamic acid, a= -7) . The fntra- 

molecular hydrogen bonding between the 7-keto group and the 

6a-hydroxyl group in erythrophleguine may strongly affect the optical 

properties of the carbonyl function. However, the curves of the two 

compounds have been recorded using methanollo solutions in which the 

contribution from intramolecular hydrogen bonding is of less 

importance. Thus the similarities of the two curves strongly suggest 

that the c(8)- and C(P)-configurations of the two compounds are the 

same. 'l'his is further supported by the fact that the resonance 

positions of the C(l7)- and C(20)-methyl groups of the alkaloid 

(0.88 and 1.13 ppm, respectively) do not differ very much from those 

of ths corresponding groups of cassamic acid (IV) (0.80 and 1.08 ppm, 

respectively). Inspection of models reveals that configurational 

J 
changes at these two positions should affect the resonance positions 

of the two methyl groups, particularly that of the C(ll()-methyl 

which is close to the anisotropic keto group. 




