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Abstract - Several 1iridoids were :isolated from 4 species of
endemic Chilean Bignoniaceage.

Introduction

The family of Bignonidceae ncludes about 120 genera and 700-800 specles
mainly distributed i1in Tropical and Subtropical areas of the world, though severqal
genera are typical of temperate regions.? In the Chilean Flora, which 1=
characterized by a high number of endemisms as a consegquence of the unique
geographic position, only few Hignenlaceae specles are present, pertaining to four
genera: Tecoma, Campsidium, Argylia and Eccremocarpus. Bignonlaceaée, ag part of
the 1ridoid-centaining Sympetalae, present these methylcyclopentane monoterpencs
a5 chemosystematic markers, though their occurrence 15 restricted to Tecomae and
Eccremocarpeae among the five tribes forming the family. The aim of this paper is
a short communication of the results obtained during the last years 1in the study

of 1ridecid components of endemic¢ Chilean Bignoniaceae.

Iridoids from Chilean Bignopilaceae

The most common Bignonlacede specles 1n Chile 15 probably Jacaranda mimosaefolia
D. Don, which however 1s not endemic, having being introduced, as in other South
American countries, to arborize urban areas. The study of the polar components of
the leaves of thls specles, collected 1n Valparaisoc, led to the isolation of a
¢yclohexanone, jacaranone, a phenylpropanold glucoside verbascoside (=acteoside)
and a new glucose ester, named jacaranosio,? whereas 1ridoi1ds were totally
absent.The last compounds were found in all the endemic speciles studied, each of
these species pertaining to one of the aforementioned genera.

Tecoma fulva {(Cav.} G. Don is a small tree growing 1n the North of <Chile. The
leaves of this species contain plantarenaloeside (I} and stansioside (II)?, two
aldehydic 1ridoid glucesides wusually co-occurring and already found in other
Birgnoniaceae of Tecoma and Campsis genera.

Stems and leaves of Campsidium valdivianup {Phil.) Skotts., a voluble species of
the Southern Regions of the country, also contain I and II, together with two
related glycosides, III and IV, where the glucose moiety 1s substituted by
gentiobiose. *

The Northen part of Chilean II Redion 1s characterized by a semiarid climate with
absence of significant rains for several years. The herbal species Aryylia radiata
(L.) D. Don well adapted :i1tself tc these extreme conditions by the methamerphosis
of the underground parcs in large tuberous roots and the reducctien of the
vegetative period of the aerial parts to the month of September. Roots are used 1n
pepular medicine as a stomach tonic. This plant resulted particularly rich in
irideids, which <can be divided into three groups, accerding to the types of
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structure: a} irido:d glucosides, including: plantarenaloside {I)®, a series of
compounds with carboxylic functien at C(4), 1.e. geniposidic acid {(V},
mussaenosidgic acid (VI)s, the new 7-deoxy-8-epiloganic acid (VII} and 7~
deoxygardoside (VIII)?, and finally catalpol (IX)?®, probably the most common
iridoid; b) the iridoids of the second group, characterized by esterification of
the secondary alcohelic function at C{6) of catalpol by the C(ll) carboxyl of
another unit of iridoid glucoside, includind argylioside (X)® and radiatoside A-D
{XI-XIV)S-%; compounds made by the junction of two 1rideid units were already
knoewn, but in all the previous examples one of the units was a secoiridold and, in
this regard, the substances 1sclated from A. radiata represent a new class of
dimeric 21rideids, for which we propose the name of bisirideoids; ¢) a new non-
glucosidi¢ 1rideid of isoiridomyrmecin-type, named argyol (XVv).?

Iridoids from Eccremocarpus scaber

The research on £Eccremocarpus scaber Ruiz. et Pav. completes the study of the
four genera present 1n the Chilean Flora. The genus Eccremocarpus belongs to
Eccremocarpeae, a small tribe constituted only by three species distributes in the
Andes.! By preliminary separation of the ehanolic extract of the whole plant and
subsequent column chromatography, three 1ridoids were isclated: musseencside [XVI)
and two new non-gluceosidic iridoids XVII and X¥VIII, named eccremocarpol A and 3B,
respectively, whose structures were assigned mainly on the basis of analysis of
nmr spectral data.

The ethanolic extract of the whole plant was subjected to a preliminary separaticen
according to the charcoal method.® Paper chromatography analysis of the 50%
aqueous ethanolic fraction showed the presence of a complex mixture of compounds
probkably o©of 1ridoid type, as confirmed alsc by the positive reaction with the
vanillin reagent. Subsequent column ¢hromatography of the fraction on silica gel
in CHCls: MeCH 9:1 afforded pure XVI, identified by analysis and comparison of
physical and spectral data,*! eccremocarpol A (XVII} and eccremocarpol B (XVIII}.
Eccremocarpol A, XvIl, [d]ls®® -29° (MeOH}, 1is an oily substance with no
significative absoption in the uv spectrum; *H Nmr (methanol-ds, 400 MHz}, &
1.87 (1H, dd, J= 7.5 and 14.0 Hz, H-4a}; 1.92 (1lH, ddd, J= 3.0, 5.0 and 14.0 Hz,
H-4b): 1.98 {(l1H, ddd, J= 1.0,5.0 and 8.0 Hz, H-5})}; 2.77 (1H, dd, J= 4.0 and 8.0
Hz, H-9); 3.40 (3#, s, OMe); 3.46 (3H, s, OMe); 3.56 (lH, d, J= 13.0 Hz, H-10a);
3.97 {(IH, 4, J= 13.0 Hz,H-10b); 4.07 (lH, d4¢, J= 1.0 and 8.0 Hz, H-6); 4.72 (1lH,
dd, J= 3.0 and 7.5 Hz, H-3); 4.94 {lH, ¢, J= 4.0 Hz, H-1}. 12C Nmr (methaneol-da),
ppm: 29.1, C{4); 35.6, C(5); 40.6, C(9); 54.4, OMe; 55.4, OMe; 60.7, C(10); 60.9,
C(7); 63.2, C(8); 77.4, <C(6}); 95.3, C{3); 98.7, C(1l}. Elem. anal {calcd for
Ci1Hi1e06}: ¢, 53.56; H, 7.42 (C, 53.65; H, 7.37%}.

Eccremocarpel 8, XVII1 - 0ily, [alp?5 -18.5° (MeOH). 'H Nmr (methanol-d,), &
1.66 {1H, dd, J= 3.5 and 14.0 Hz, H-4a); 2.38 (IlH, ddd, J= 1.0, 10.0 and 14.0 Hz,
H-4b}; 2.57 (lH, ddd, J= 1.0, 4.5 and 14.90 Hz, H-5); 2.65 (1lH, dd, J= 3.0 and 4.5
Hz, H-9}; 3.46 (3H, 5, OMe); 3.50 (3H, s, OMe}; 3.84 (2H, AB system, H-10}; 3.99
(1€, &, J= 6.5 Hz, H-7); 4.10 (1H, d, J= 6.5 Hz, H-6); 5.07 (1lH, dd, J= 1.0 ang
3.5 Hz, H-3), 5.14 (14, d, J= 3.0 Hz, H-1}. 23C Nmzr (methanol-d4), ppm: 35.0,
c{4); 36.7, C(5); 37.3, C(9); 54.4, OMe; 55.4, OMe; 63.8, C(10); 75.9, C(7); 76.9,
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C{6)y 8L.2, C(8}; ©91.1, <cCf3); 7.0, C{l). Elem anal. (calcd for CiiHao0»): C,
50.08; H, 7.67 { C, 49.6%; H, 7.63%).

The *3C nmr spectrum of XVII shows 11 peaks: 9 of them pertain to the monoterpene
iridoid skeleton and the remaining 2 to methoxy groups ( 54.4 and 55.4 ppm). The
two signals at lowest field (95.3 and 98.7 ppm) can be assigned to hemlacetal or
acetal functions in position 1 and 3, on the basis of the basic structure and the
chemical features of irideid compounds, bilogenetically derived from the ring
c¢losing of the precursor 1ridodial. In the H nmr spectrum the same Jgroups  are
also evident in the doublet at & 4.94 (J= 4.0 Hz) and the doublet of doublets at &
4.72 (J= 3.0 and 7.5 Hz}. The comparison of these data with the <corresponding
ones in Xylomellinl? and the series of compounds sinthesized by Whitesell et
al.*® allows to assign the methoxy groups at positions 1 and 3, a5 well as to
determine the stereochemistry of the corresponding chiral centres. The signal at §
4.94, assigned to H-1l, resulted coupled with the doublet of doublets at & 2.77,
assigned to H-%, which was on his on its side also coupled with a2 complex signal
at &6 1.98, attributed to H-5. The assignment of the last proton was also confirmed
by its gouplings with one of the proteons of the methylene i1n position 4 (6 1.87,
dd) and with H-6 (& 4.07, 4d). As regard the remaining part of the structure, the
accord with the 1rideid skeleton lets us assume the presence of a c¢yclopentane
ring, whose substituents were determined by comparison with reported data for
catalpel and related cempounds.+td
The second compound (XVII1) presents several structural analegies with XVII. Again
the analysis of nmr data shows the presence of two acetallc functions at pogitlons
1 and 3, comprehensive ¢f two methoxyls, the lack of substituents at positions 4,
5 and 9 and the presence of a praimary hydroxy group at C(8), which 15 ZLfurther
substituted by an oxygenated function. Principal differences are instead the
absence of the epoxide function at C{7})/C{8) and the presence o<f two coupled
secondary hydroxy functions, dattributable to pes:itions 6 and 7. By treatment of
XVIII 1n anhydreus pyridine and acetic anhydride, the triacetyl derivative XIX 1s
obtained, where, as expected, H-1 and H-3 remain practically unchanged and H-6 and

H-7 are shifted to lower field. XIX - *H nmr (CDCls), & : 1.71 (lH, 4d, J= 3.5
and 14.0 Hz, H+4a); 1.92 (3H, s, Ac); 1.93 (3H, s, aAc); 1.99 (3H, d, Ac); 2.31
(18, dda, J= 1,0, 10,0 and 14.0 Hz, H-4b): 2.39 (1B, dd, J= 3.0 and ¢.5 Hz, H-9};
2.42 (1H, 44, J= 4.5 and 10.0 Hz. H-5); 3.36 {3H, s, OMe); 3.40 (3H, s, OMe); 4.12
(2K, AB system, H-10; 4.88 {1H, Ad, J=1.0 and 3.5 Hz, H-3}); 4.98 (lH, d, J=G.5 Hz,
H-7):; 5.00 {1H, d, J= 3.0 Hz, H-1}; 5.20 (lH, 4, J= 6.5 Hz, H-6).

when the general structurs of the molecule hdas been determined in such a way, 1t

remains to solve the rather complex preblem of the stereochemisStry asslgmment.
Since a B configuration is assigned to B-5, as in all known natural iraidoicds, the
practical null wvalue of Js.,es (H-6 ig sharp doublet at § 4.10 with Je.»= & 5 Hz)
must result from a dihedral angle between H-5 and H-6 near to 90" and Lherefore
from a trans relatioustiip for the twe prolops, asstyuing o B configuration to Lhe
hydrexyl at position 6. The coupling constant value between H-6 and H-7 18
compatible with both trans and «c¢i1s relationships, however i1t appears much cloger

to that reported 1n peosoguenin*® ( J=6,0 Hz; 6-(3-0H and 7-#-0H} than to that 1n
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avicennos:det® (J=10.0 Hz; 6-f-0H and 7-o-0H). A confirmation of the 7-RB-0H
assignment comes frem the comparison of chemical shift values of C{6), C{7) and
C(8) in XIX with those of the couple l@-decinnamoylglobularinine/10-
decinnamoylglobularimine,?? epimers at C(7), and the same data, together with the
values of C(9), can be also used for the assignment ¢f stereochemistry at C(8) and
interpreted on the basis of the so called "rule of the epimer pairs at C(8)" 1o 1In
particular the chemical sh:ift value of C{9) appears indicative: 1its resonance
frequency results shielded by the steric influence of the hydroxy group in
position 8, to wich o configuration 1s therefore assigned. The fermation of 7-3,
8-a diol in irideids by opening of 7/8 epoxide ring was discussed by Davini et
al..1® Regards the other part of the molecule, the configuration at C(3) was
inverted in consideration of the coupling constant values of Ha-4 with H-3.
Although the presence of XVII and XVIII in the extract of the plant partially
purified by the charcoal method was checked by tl¢, the pessibility of their
formation from the corresponding unstables emiacetales during the purification
process, the unique step i1nvolving the use of MeQOH, cannct be totally excluded.

The 1rideids found 1n Chilean Bignoniaceae confirm the presence of twe main
chemosystematic markers for the family in this class of natural products, as
already proposed by us®: a) catalpel and :its der:ivatives, b) compounds with
oxygenated functions at C{4), i.e. plantarenaleside and stansioside. In accordance
with the bilogenetic sequence proposed by Gottlieb?2©, the presence of these
iridoids appears in agreement with the phylogenetic position proposed for
Bigneniaceae at the begining of Scrophulariales, coming from Gentianales, and in
particular Rubiaceae, where secoirideids and 1ridoids with oxygenated group at
C(4} are predeminant, and golng towards Scrophulariaceae and [Lamiaceae, where
catalpol- and aucubin-type structure are prevalent.
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