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IRIDOIDS FROM ENDEMIC CHILEAN BIGNONIACEAE 
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Abstract - Several iridolds were isolated from 4 species of 
endemlc Chilean Bignoniaceae. 

Introduct~on 

The famlly of Bignonlaceas includes about 120 genera and 700 -000  specles 

mainly distributed in Tropical and Subtropical areas o f  the world. tllough s e v e i a l  

genera are typlcal of temperate regions.' In the chllean Flora, whlch 1s 

characterized by a high number of eiidemlsms as  a consequence of the unique 

geographic posltlon, only few Blgnonlaceae species are present, pertaining to four 

genera: Tecoma. C a m p s ~ d ~ u m ,  Argylia and Eccremocarpus. Bignoniaceae, d s  part of 

the lridold-containing Sympetalae, present these methylcyclopentane rnonoterpencs 

as chemosystematic markers, though their occurrence is restilcted to Tecomat and 

ECCremO~arprde among the five tribes formlng the family. The aim of this paper is 

a short comrnunicatlon of the results obtalned during the last years in the study 

of lrldold components of endemlc Chllean Blgoonlaceae. 

I r l d o ~ d s  from Chl lean Bignoniaceae 

The most common Blgnonisceae specles i n  Chlle is probably Jacaranda mlntosaefo l ia  

D. Don, whlch however ls not endemic, having belng introduced, as i n  other South 

American countries, to arborize urban areas. The study of the polar components of 

the leaves of thls specles. collected in Valparaiso, led to the isolation of a 

cyclohexanone. ~acaranone, a phenylpropanold glucoside verbascoside (=dcteoslde) 

and a new glucose ester, named ~acaranoslo.2 whereas lridolds were totally 

absent.The last compounds were found in all the endemic specles studled, each of 

these species pertaining to one of the aforementioned genera. 

Tecoma fulva (Cav.) G. Don is a small tree qrowlng in the North of Chile. The 

leaves of this species contain plantarenaloside (I) and stansioside (Il)j, two 

aldehydic lridoid glucosldes usually co-occurring and already found in other 

Blgnoniacese of Tecoma and Campsis genera. 

Stems and leaves of Campsidlum valdiviaiiun (Phil.) Skotts.. a voluble specles of 

the Southern Regions of the countfy, also contaln I and 11, together with two 

related glycosides, I11 and IV, where the glucose moiety 1 s  substituted by 

gentlobio~e.~ 

The Northen part of Chllean I1 Reglon 1s  characterized by a semiarid cllmate w ~ t h  

absence of significant rains for several years. The herbal species Arqylia radlaLa 

(I..) D. Don well adapted itself to these extreme condltlons by the rnethamorphosis 

of the underground parLs in iat.ge tuberous rvots an" the reduction of the 

vegetative period of the aerlal parts to the month of September. Roots arc used i n  

popular medicine as a stomach tonic. This plant resulted particularly rlch in 

iridoids, which can be divided into three groups, according to the types of 



structure: a 1  iridold glucosides, including: plantarenaloside (I)~, a series of 

compounds with carboxyllc functlon at C(4), 1 . e .  gen~posidic acid (V). 

mu~saenosidic acld (VIIb, the new 7-deoxy-8-epiloganic acld (VII) and 7- 

deoxygardoside (VIII)', and finally catalpol (IX)3, probably the most common 

iridold: bl the iridolds of the second group, characterized by esteriflcat~on of 

the secondary alcoholic function at C(6) of catalpol by the C(11) carboxyl of 

another unlt of iridoid glucoa~dr, includind argyllosidc (XI5 and radlstos~de A-D 

(XI-XIV)b.e; compounds made by the lunction of two lrldoid units were already 

known, but in all the previous examples one of the units was a secoirldold and, in 

this regard, the substances isolated from A. radiata represent a new class of 

dimerlc iridoids, for which we prOpDSe the name of bisirldoids; c) a new non- 

glucosldic lridoid of isoiridomyrr~ecin-type, named argyal (XV).- 

Iridoids from Eccremocarpus scabel- 

The research on Eccremocarpus scaber Ruiz. et Pav. completes the study of the 

four genera present in the Chilean Flora. The genus Eccremocarpus belongs to 

ECCremoCdrpedE, a small tribe constituted only by three species distributes in the 
Andes.' By preliminary separation of the ehanolic extract of the w h u l e  plant and 

subsequent column chromatography, three lridoids were isolated: mussaenoslde (XVI) 

and two new non-glucosidic irldolds XVII and XVIII, named eccremocarpol A and 0 .  

respectively, whose structures were assigned nmilrly on the basis of analysis of 

nmr spectral data. 

The ethanollc extract of the whale plant was subjected to a preliminary seyaratlon 

according to the charcoal method.* Paper chromatography analysis of the 50% 

aqueous ethanollc fraction showed the presence of a complex mixture of compounds 

probably of lridoid type, as confirmed also by the positive reaction with the 

vanillin reagent. Subsequent column chromatography of the fraction on silica gel 

in CHCl*: MeOH 9:l afforded pure XVI, identified by analysis and coeparinon of 

physlcal and spectral data." eccremocarpol A (XVII] and eccremocarpol B (XVIII). 

Eccremocat-pol A. XVII, [a],2S -29' (MeOH), is an oily substance with nu 

slgnifl~dtlve absoption in the uv spectrum; 'H Nntr (methanol-d.. 400 MHz). 6 : 

1.87 (lH, dd. J =  7.5 and 14.0 Hz, H-4a); 1.92 (1H. ddd, J =  3.0. 5.0 aud 14.0 Hz, 

H-4b); 1.98 (lH, ddd. J =  1.0.5.0 and 8.0 Hz, H-5): 2.77 (IH, dd. J =  4.0 and 8.0 

Hz. H-9): 3.40 (3H, s .  OMe); 3.46 (311. 5 .  OMe): 3.56 (lH, d. J- 13.0 IIz. It-lOa); 

3.97 (lH, d. J =  13.0 Hz-H-lob); 4.07 (1H. dd. J- 1.0 and 8.0 Hz. H-6); 4.72 (1H. 

dd, J- 3.0 and 7.5 Hz. H-3): 4.94 (LH, d. J =  4.0 Hz. H-1). "C Nmr (methanol-d.). 

ppm: 29.1, C(4); 35.6, C(5): 40.6. C(9): 54.4, OMe: 55.4, OMe: 60.7, C(l0); 60.9. 

C(7); 63.2. C(8); 77.4. C(6): 95.3. C(3): 90.7, C(1). Elecu. anal (calcd for 

CZLHLBO~]: C, 53.56; H. 7.42 (C. 53.65; H, 7.378). 

Eccremocarpol 8. XVIIl - oily, [aIoz5 -18.5' (M~oH). 'H Nmr (methanol-d.). 6 : 

1.66 (lH, dd. J =  3.5 and 14.0 Hz, H-4.3); 2.38 (IH. ddd, J =  1.0. 10.0 and 14.0 Hz, 

H-4b); 2.57 (1H. ddd, J =  1.0. 4.5 and 14.0 Hz. H-5): 2.65 (lH. dd, J =  3.0 2nd 4.5 

Hz. H-9): 3.46 O H ,  s. OMe); 3.50 (3H. s .  Om): 3.84 (2H, AB system. H-10); 3.99 

(1H. d, J- 6.5 Hz, H-7); 4.10 (lH, d, J =  6.5 Hz, H-6); 5.07 (lH, dd, J =  1.0 and 

3.5 H z .  H-31, 5.14 (lH. d. J =  3.0 Hz, H-1). '3C Nmr (methanol-d.), ppm: 35.0, 

C(4): 36.7. C(5): 37.3. C(9): 54.4. OMe: 55.4.  OM^; 63.8. C(10); 75.9. C(7); 76.9, 
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COOR 

I R = H ; R'= M e .  R2= glu c o s e  

I1 R = M e ;  R'= H ; R2= glucose 

111 R = H , R'= Me ; R2= gentiobiose 

IV R = Me ; R'=  H ; R2= gentiobiose 

COOH HO 

VI R = H ; R ' = O H  

VII R = H ; R ' =  H 

XVI R = M ~ ; R ' = O H  

VIII IX 

HO &qoMe Me 

'%OH OMe 
ROCH, 'bH 

OMe 

XVII XVIII R = H 

XIX R = A c  



C(6): 8 1 . 2 .  C(8); 91.1. C(3); 97.0. C(1). Elem anal. (calcd f o r  CllH2007): C. 

50.08: H. 7.67 ( C. 49.99; H. 7.63%). 

The " C  nmr spectrum of XVII shows 11 peaks: 9 of them pertain to the monoterpenr 

lridold skeleton and the remaining 2 to methoxy groups ( 54.4 and 55.4 ppm). The 

two signals at lowest fleld (95.3 and 98.7 ppm) can be assiqned to hemlacctsl or 

acetal functions in position 1 and 3, on the basls of the baslc structure and the 

chemlcal features of lridoid compounds, bloqenetically derived from the rlnq 

clo51nq of the precursor iridodial. In the 'H n m r  spectrum the same qroupr; are 

also evident in the doublet at 6 4.94 (J- 4.0 Hz) and the doublet o f  doublets at 6 

4.72 (J- 3.0 and 7.5 Hz). The comparison of these data wlth the correspondlnq 

ones in xylomollinLZ and the series o t  cornpounds sinthesized by Wl~lLesell et 

dl." allows to assign the methoxy groups at positions 1 and 3, as well as to 

determine the stereochemlstry of the correspondlnq chiral centres. The signal at 6 

4.94, assigned to H-I. resulted coupled with the doublet of doublets at 6 2.77. 

asslgned to H-9, which was on his on its side also coupled wlth a complex nlqrral 

at 6 1.98, attributed to H-5. The assignment of the last proton was also confirmed 

by its Coupllnqs wlth one of the protons of the methylerie 111 pos l t lorh  4 (6 1.87. 

dd) and wlth H-6 (6 4.07, dd). A5 regard the remdlnlng part o f  the structure, the 

accord wlth the irrdoid skeleton lets us assume the presence of a cyclopentarle 

rxng, whose substltuents were determined by comparison wlth reported data for 

catalp01 and related compounds.Ld 

The second compound (XVIII) presents several structural analogles wlth XVII. Again 

the analysls of nmr data shows the presence of two acetallc furictlons at p051t10"s 

1 and 3 ,  comprehensive o f  two methoxyls, the lack of subst~tuents at positions 4, 

5 and 9 and the presence of a prlmary hydroxy group at C(8), which 15 CurLlirr 

substituted by an oxygendted funct~all. Principal differences d r e  instead the 

absence of the epoxide function at C(7)/C(8) and the presence of two coupled 

secondary hydroxy functions, attributclble to positions 6 and 7. By treatment of 

XVIII in anhydrous pyridine and acetlc anhydride, the trlacetyl derlvatlve XIX 1s 

obtained, where, as expected, H-1 and H-3 remaln practically unchanged and H-6 and 

H-7 are shifted to lower field. XIX - IH nmr (CDCI,). S : 1.71 (1H. dd, J= 3.5 

and 14.0 Hz, H-4a); 1.92 (3H. 5 .  Ac); 1.93 (3H, 5 .  Ac); 1.99 (3H. d. A c ) ;  2.31 

(1H. dd, J= 1.0. 10.0 and 14.0 Hz, 14-4b); 2.39 (lH. i ld .  J- 3.0 and 4.5 Hz, H-9); 

2.42 (IH, dd, J =  4.5 and 10.0 Hz. H-5); 3.36 (3H. 5 .  One); 3.40 (3H. 5 .  O M e ) ;  4.12 

(2H. AB system. H-10: 4.88 (1H. dd. J=1.0 and 3 . 5  Hz, N-3); 4.98 (IH, d. J = G . 5  Hz. 

H-7); 5.00 (1H. d. J= 3.0 Hz. 1 )  5.20 (IH. d. J =  6.5 Hz. 11-63, 

When the general structure of the molecule hds been determined in such 2 way, lt 

remains to solve the rattler complex problem of t h e  stereocheisistry dsulqnmeut. 

since a I? conf~guration is asslgned to H-5, a s  l n  all k n o m  natural ir~dolcls, the  

gractical llull value of Js.6 (H-G is sliarp doublet at 6 4.10 wlLh Js.,= G 5 Hz) 

must result from a dlhedral angle between H-5 and H-6 n e i l  to 90" alld Lhcrefore 

f r m  a Cr~dii5 ~~ela~ioit:~lzip L o r  the t u u  p r ~ o ~ w m ,  c t a : s t g ~ ~ ~ r ~ g  ,Z 13 c o n f ~ q u r d ~ ~ c ~ ~  to L I ~ C  

hydroxyl at posltion 6. The coupllng constant value between H-6 and H-7 is 

compatible wlth both t rans  and cis relationships, however it appears much closer 

to that reported in posoquellinls ( J=6.0 Hz; 6-0-OH and 7-D-OH) than to that i n  
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a v l c e n n ~ s l d e ~ ~  (J=10.0 HZ; 6-@-OH and 7-a-OH). A confirmat~on of the 7-A-OH 

assignment comes from the comparison of chemlcal shift values of C(6). C(7) and 

C(8) I" XIX wlth those of the couple 10-decinnamoylglobular~i~~t~e/lO- 

declnnamoylglobularlmine.l7 eplmers at C(7). and the same data, together wiLh the 

values of C(9), can be also used for the assignment of stereochemlstry at C(8) and 

Interpreted on the basis of the s o  called "rule of the epimer pairs at C(8)" I s  In 

particular the chemical shlft value o f  C(9) appears indicative: its resonance 

frequency results shielded by the stcrlc influence of the hydroxy group in 

positlon 8, to wlch a configuration is therefore assigned. The formatiuu oC 7-11, 

8-a dl01 in iridolds by openlng of 7/8 epoxide rlng was dls~ussed by D a v l n l  et 

dl..19 Regards the other part of the molecule, the conf~guiatlon at C(3) was 

inverted in consideration of the coupling collsta1lL values of HZ-4 wltb H-3. 

Although the presence of XVII and XVIII i n  the extract of the plant partially 

purifled by the charcoal method was checked by tlc, the possib~lity o f  thelr 

formation from the correspandlng unstable5 emiacetales during the purification 

process, the unique step lnvolvlng the use of MeOH, cannot be totally excluded. 

The lrldaids found in Chilean Bignonlaceae confirm the presence of two main 

chemosystematic markers for the family in this class of natural products, a s  

already proposed by us9: a) catalpol and its derlvatlves, b) compounds wlth 

oxygenated functions at C(4), i.e. plantarenaloslde and  stansioside. In accordance 

wlth the b~ogenetlc sequence proposed by G o t t l ~ e b ~ " .  the presence of these 

iridoids appears in agreement with the phylogenetic positron proposed for 

Biylloniaceaf at the beglning of Scroghulariairs, coming f rom Gentiandies, and in 

particular R u b l a c e a e ,  where secoiridolds and lrldolds with oxygenated group at 

C(4) are predominant, and golug towards Scrophularlaceae and Lamiacea t - ,  where 

Catdlpol- and aucubln-type structure are prevalent. 
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