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Abstract: A convulsant isolated from Brunfelsia grandiflora is identified as pyrrole-3-carbox- 
amidine. 

Natives of the upper Amazon region use water extracts of the roots or bark of Brunfelsia 

grandiflora D. Don (Solanaceael as a medicine, narcotic and in higher doses as a fish 

poisonla-d. This species is widely employed as one of the most important native remedies 

against rheumatism and arthritis; it is also used for fevers and snakebite2. Ingestion of these 

extracts is reported to cause sensations of chills (chiricaspi "cold tree"; chiric sanango -- 
"cold medicine") and hallucinations (borrachera "intoxicant"12. The bark of B. grandiflora 

and B. chiricaspi are added to the hallucinogenic drink made from Banisteriopsis caapi (Spruce) 

Morton (ayahuasca, yag$l to enhance its effects. 

There are no accounts of previous chemical or pharmacological investigations of this species 

of Brunfelsia. We now report the isolation, purification and identification of the title 

compound from B. grandiflora D. Don subsp. Schultesii Plowman, collected near Pebas, Peru, on - 
the banks of the Amazon3. 

Root bark (2259) was extracted with 2 1 cold water according to typical native usage. The 

extract was found to induce convulsions in mice4 and still produced the same effect after 

extraction with chloroform which removed a small amount of scopoletin (m.p. and m.m.p. 204-205'C; 

m.s: m/z 192 (ti lOO%l, 177 (611, 164 (25), 149 (411, 121 (151, 79 (111, 69 (241 I. Part of 

the extract (200 ml1 was chromatographed on a CM-Sephadex column using in turn water, dilute 

acetic and hydrochloric acids and the fractions were monitored biologically4. The active 

ingredient (0.29) was obtained as a hydrochloride, m.p. 127-128"C, which showed ultraviolet 

absorption peak at Xmax (MeOH) 236 (log& 4.651 and 263 (logr 4.451, suggesting aromatic 

character. Two dyes resulted when it was treated with diazotized p-anisidine (Rf 0.72 (red) 

and O.Z(yellowl in 1:l benzene-ethyl acetate on cellulose). Its mass spectrum showed a molecular 

ion at m/z 109 (100%) and fragment ions at m/z 93 (M-16, 64%), 94 (15%) and 66 (M-16-27, 5%) 

with metastables for all three events. The nmr spectrum in CD30D exhibited three protons 

centered at 5 6.70 (91, 6.93 (q) and 7.69 (tl. The I3C spectrum showed four olefinic carbon 

2623 



2624 

atoms: three were attached to hydrogen (d 108, 122 and 124) while one was fully substituted 

(5 112). A fifth carbon appeared in the carbonyl region at 5162. 

Treatment with acetic anhydride-pyridine converted the unknown to a diacetate (m.p.140- 

142'Cl turning red in the air partly reverting to a monoacetate. The mass spectrum of the 

diacetate showed a molecular ion at m/z 194 (CQH~ON$J, formula deduced from other fragments) 

with loss of one ketene at m/z 152.0562 (C7H8N2021, two ketenes at m/z 110.0438 (C5H6N201, 

ketene and CH3CONH- at m/z 94.0297 (C5H4NOl. The shift in parity of the molecular ion on 

acetylation suggested the formula of the original substance to be C5H7N3; apparently an acetoxy 

displaced an NH group during the acetylation. 

All the above data virtually exclude any other structure but that of pyrrole-2 or 3-car- 

boxamidine. Both amidines were synthesized by established procedures5 from the corresponding 

nitriles and the 3-isomer (1) was identical in all respects (chemical and pharmacological1 with 

the natural product. The di and manacetates are then assigned structures (21 and (31 and 

the diazo coupling reaction follows from the well-known property of pyrroles mimicking phenols. 
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It is not clear why such a structure should be physiologically active. The amidine func- 

tion is not widespread in nature in contrast to the guanidino system. We are investigating the 

presence of other compounds in the extract which might shed some light on the biosynthesis of 

pyrrole-3-carboxamidine. Studies on the pharmacology of this substance and obvious analogs 

(indole-3-carboxamidine, pyridine-3-carboxamidine, etc.) are in progress. 
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