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SEZIONE II
(Fisica, chimica, geologia, paleontologia e mineralogia)

Chimica. — Strychnorubigine, strychnohirsutine, tetradehydro- 
strychnohirsutine and il-methoxystrychnofendlerine: new alkaloids
of American Strychnos. Nota di G iovanni B attista Marini-  
B ettòlo <*>, Corrado G aleffi (**>, Marcello N icoletti<*> e Irene 
Messana <*>, presentata <***> dal Corrisp. G. B. Marini- B ettòlo.

R iassunto. — Nel quadro delle ricerche su alcaloidi di Strychnos sudamericane sono 
stati isolati quattro nuovi alcaloidi ed in particolare la stricnorubigina da S. rubiginosa 
de Candolle, la stricnoirsutina e la tetradeidrostricnoirsutina da S. hirsuta Spruce ex Ben­
tham e la i i-metossistricnofendlerina da S. fendleri Sprague & Sand with. Sono state anche 
studiate S. erichsonii Richard Schomburgk, S. solimoesana Krukoff e S. glabra Sagot ex 
Progel, dalle quali sono stati isolati alcaloidi già noti.

In previous papers we have described the isolation and the structure 
of alkaloids from a num ber of Strychnos species from tropical Am erica [i], 
responsible for the cur arizing and toxic properties of the extracts from these 
plants.

We now report the isolation and the structure determ ination of four 
new alkaloids from three Strychnos species, i.e. 5. rubiginosa de Cand., S'. 
hirsuta  Spr. ex Benth. and S . fend leri Sprag. & Sand. Their structures suggest 
new pathw ays in the ra ther com plicated biogenetical pattern  of indole alkaloids.

S trychnorubigine I (Fig. i) was isolated from the bark  of roots of S'. 
rubiginosa, sample collected in the state of Bahia, Brasil (H arley 19142).

I : m .p. 126-7° C (with decomp.), Q 2H 28N<>04, MS m/e (% ) : 384 (M +, 
83), 383 (Bo), 354 (65), 353 (80), 281 (100), 279 (60), 200 (41), 199 (37), 170 
(37); UVEton î nm (log s) 227 (4.68)..274 (3-91, shoulder), 284 (3.84, shoulder), 
293 (3.84); IRcHCig 3400 and 1720 cm -1.

The 1H -N M R  spectra (CDC13) of strychnorubigine and its O -acetyl- 
derivative II are in agreem ent with the proposed structure I. This is also 
confirmed by com parison of the MS spectrum  of I with tha t of isositzirikine 
II I  [2]. The configuration of the chiral centre at C-3 was assigned on the 
basis of the ORD curve, whereas the configuration at C -i 5 was deduced from 
biogenetic consideiations. Two already known alkaloids, 1 i-m ethoxydia- 
boline IV  [3] (Fig. 2) and norm acusine B , V [4] (Fig. 1), were also isolated 
from stem and root barks of the same plant.

(*) Cattedra di Chimica Generale ed Inorganica, Facoltà di Scienze, Università di 
Roma e Centro Chimica dei Recettori e delle molecole biologicamente attive del C.N.R., 
Roma.

(**) Laboratorio di Chimica del Farmaco, Istituto Superiore di Sanità, Roma.
(***) Nella seduta del 16 dicembre 1978.
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Strychnorubigine has the same arom atic substitution as th a t found in 
m any alkaloids o f the corynantheane group. M oreover, I is closely related 
to norm acusine B , V: the co-occurrence of both substances in the same plant 
supports a biogenetic correlation.

Sti ychnohirsutine V I and tetradehydrostrychnohirsutine V II are both 
ß-carboline derivatives isolated from the bark  of roots o f S. hirsuta , collected 
in Am azonas, Rio M aues (Prance 22104).

R1 R2 R3
IV Ac OMe H (OH ß) I i-methoxydiaboline

X III Ac H H (OH ß) diaboline
XIV Ac H Ac (OAc ß) henningsamine
XVI H H H <OH ß) N -desacetyldiabol ine

XVII Ac H Ac (OAc a) jobertine

R1
XI OMe I i-methoxystrychnofendlerine

XII H strychnofendlerine

XV spermostrychnine

Fig. 2.

V I : m .p. 141-3° C, C19H 24N20 2, [a]g* =  — 6.3 (c. 0.5, CHC13); MS m/e 
( % ) : 312 (M+, 100), 283 (78), 240 (94), 180 (94); U V m h  >w (log e) 228 (4.51), 
276 (3.84), 284 (3.86), 293 (3.75, shoulder).

The structure V I was deduced by !H -N M R  spectroscopy of the N , O - 
d iacety lderivative V II I , whereas the configuration to the chiral centre C-3 
was inferred from  the positive Cotton effect, and that of C -i 5 from biogenetic 
considerations. By catalytic dehydrogenation with Pd and maleic acid V I 
is converted into V II.

V I I :  m .p. 221-5° C , C19H 20N2O2, MS m/e (%): 308 (M+, 75) 249(25), 
205 (100); UVEtOH Xnm (logs) 240 (4.68), 254 (4.38), 282 (3.99), 291 (4.22), 
346 (3-77). 360 (3.82).
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Assignation of 1H -  and 13C -N M R  chemical shifts of the O -acetylderiva­
ti ve IX  confirms the proposed structure. On the basis of their structures these 
substances (VI and V II) m ay be considered biogenetically related to alstonidine 
X [5], isolated from Alstonia constricta (Apocynaceae). This correlation repre­
sents another link between the alkaloids of Loganiaceae and Apocynaceae.

11—m ethoxystrychnofendlerine X I (Fig. 2) was isolated from stem bark  
of S . fen d leri, collected in Brasil, R oraim a (M urça Pires 14687). We have 
previously reported the isolation from the same plant and the structure deter­
m ination of four new alkaloids [6] related to X I. The structure of the latter 
was in effect determ inated by direct comparison with strychnofendlerine X II 
[6], present in the same plant.

X I : m.p. 242~4°C , C23H 30N 2O 4 , [<x]d =  +  123 (c. 0,5, CHC13); MS m/e 
(% ) : 398 (M+, 100), 339 (32), 327 (15), 297 (30), 285 (4), 259 (10), 215 (33), 
202 (3), 174 (14); UVEtoH >CX (loge) 251 (4.03), 290 (3.72), 296 (3.69, 
shoulder), 273 (3.47).

From  the same p lant three known alkaloids were also isolated: diaboline 
X III , henningsam ine (O -acetyldiaboline A) X IV  and sperm ostrychnine XV.

Diaboline has been also isolated by  us in the present research from root 
bark  of 5 . erichsonii R ichard Schom burgk, M ato Grosso, Rio A ripuana (Prance 
18651) and from the root bark  of two samples of S. solimoesana Krukoff, 
Amazonas, Rio Purus (P rance 21254 and Prance 13929). In the latter sample 
also two dimeric alkaloids were isolated, C-calebassine (0.5% ) and C -cura- 
rine (0.1 % ). 1 i-M ethoxydiaboline IV  was isolated the first time by  us from 
stem b ark  of 5. romeu bzlenii K rukoff [3], M areu, Bahia, Brazil (Romeu 
Belem 3504) and now from the roots of the same plant.

The present results confirm the ubiquity  in the Strychnos genus of diabo­
line and its derivatives: N-desacetyldiaboline (— W.G. aldehyde) XVI, 
I i-m ethoxydiaboline IV  and O-acetylderivatives, henningsam ine X IV  and 
jobertine X V II.

Experim ental details will be reported elsewhere.

We are indebted to Dr. B. A. K rukoff (N.Y. Botanical Garden) for sup­
plying and identifying the plants and for his suggestions and comments.
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