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Abst rac t - -The  trunk wood of Iryanthera elliptica Ducke (Myristicaceae) contains, besides 2-(to- 
piperonyltridecyl)-4-methylidenetetronic acid (iryelliptin), three biogenetically related compounds: (+)-7,4 ' -  
dihydroxy-3'-methoxyflavan, 1-(4'-hydroxy-2'-methoxyphenyl)-3-(4"-hydroxy-3"-methoxyphenyl)-propane and 
spiro-[3-methoxy-2,5-cyclohexadien-1.1 ' -6 ' ,7 ' -dihydroxy-5 '-methoxy-1 ' ,2 ' ,3 ' ,4 ' - tetrahydronaphthalen]-4-  one- 
(spiroelliptin). Spiroelliptin rearranges upon methylation to 2,2'-trimethylene- 3,4,5,4',5'-penta- 
methoxybiphenyl. 

IN'rRODUCTION 

Iryanthera elliptica Ducke, a slender tree which grows 
20 m high, occurs in the Brazilian region of the 
Amazon [2]. Fractionation of the E tOH extract of its 
trunk wood gave, besides aliphatic esters and sitos- 
terol, a 1,3-diarylpropane 1, previously isolated from 
L coriacea Ducke [3], together with three novel com- 
pounds: 2 (spiroelliptin), 3 and 4 (iryelliptin). 
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RESULTS 

Compound 1 belongs to the 1,3-diarylpropanes, a 
flavonoid type [4] which can be characterized by the 
easily discernible ArCH2CH2CH2Ar 1H NMR signals 
at 8 1.7-2.2 (m, 2H) and 2.57 (t, J = 7  Hz, 4H). 
Spiroelliptin (2), C15H,00(OH)2(OMe)2, also shows a 
(CH2)3 chain, and thus, presumably, is also a 
C6"C3"C6-type compound. In contradistinction with 1, 
however, only one of the trimethylene terminals is 
benzylic (8 1.85-2.20, 4H, vs 2.55-3.00, 2H). The 
other terminal must be linked to a sp3-carbon and the 
additional hexacycle can thus not be aromatic. Indeed, 
the 1H NMR signals (8 6.02, d, J = 9 H z ;  6.09, d, 
J = 3 Hz: 6.99, dd, J =  9, 3 Hz) associated with this 
unit are compatible with either a~,/3',3,,8-unsaturated 
(substituted by OMe at C-3,) or a,/3,a',/3'-unsaturated 
(substituted by OMe at C-a)  carbonyl systems (Vmax 
1653 cm-~). In both cases pairs of protons are situated 
at vicinal positions ( J = 9 H z )  and in W-con- 
figurations ( J =  3 Hz) [5]. Since only 2 hydroxyls, 
one methoxyl and an isolated proton (6 6.2, s) remain 
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available for substitution of the benzyl moiety, a direct 
link must connect the aromatic ring and the sp3-C of 
the aliphatic ring. The compound thus possesses the 
basic skeleton of a Spiro-cyclohexan-l.l’-tetralin, 
which is consistent with the “C NMR spectrum which 
includes three triplets due to three methylenes (6 34.4, 
22.7, 18.6; cf. 30.3, 24.1 in tetralin 5 [6]), a singlet 
and two doublets (respectively 6 44.3, 125.0, 156.7; 
cf. 50.7, 126.6, 154.3 for C-l, C-5 and C-6 in model 6 

L71). 

4 

5 

6 

Two alternative oxygenation patterns were consi- 
dered above for the aliphatic ring. A similar problem 
exists with respect to the aromatic ring. The two 
hydroxyls are vicinal (UV H,BO? + NaOAc shift) and 
the methoxyl is Hanked by two substituents (? 
NMR 6 59.2; cf. OMe-6’ and 5’ in model 7 respec- 
tively 6 60.4, 55.4 [S]). This evidence is consistent 
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with the formulation of tetralins either with OMe-5’ as 
shown (2) or with OMe-8’. Both problems were solved 
by analysis of the methylation product, C,,H,(OMe),, 
of spiroelliptin. Its ‘H NMR spectrum was suprisingly 
simple, showing besides the (CH,), proton multiplet (6 
1.9-2.7), one singlet for all 5 methoxyls (6 3.94) and 3 
singlets for 3 aromatic protons. The acid-catalysed 
rearrangement of synthetic dienones (e.g. 8) into 
phenols (e.g. 9) has been described [9, lo], and the 
methylation product of spiroelliptin may again be a 
dibenzocycloheptane. Indeed 10a is compatible with 
the ‘H NMR data. While there is doubt concerning 
the assignment of the three ArH signals, it is, never- 
theless, clear that the tetralin ArH suffered an at least 
0.5 ppm downfield shift upon rearrangement of 
spiroelliptin. This fact is incompatible with its loca- 
tion at C-5’ whose vicinity suffered little modification 
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by the reaction. Corroborating this conclusion, a 
methoxyl at the highly shielded C-6 of the biphenyl 
would not be expected to share with the other four an 
identical ‘H NMR frequency. Indeed. in the spectrum 
of synthetic lob [9] the methoxyl signal assigned to 
OMe-6 appears at 6 3.57, while all other methoxyl 
signals appear close to 3.95. Constitution 2 is thus 
proposed for spiroelliptin. 

The ‘H NMR of compound 3, C,,H,,O(OH),OMe, 

EallI O”> includes the typical signals indicative of a 
cyclic ArCH(O)CH,CH,Ar chain and thus is a flavan. 
The distribution of the substitucnts among the rings 
was shown by the retro Diels-Alder MS fragments at 
m/r 123 (19%) and 150 (lOO”/~). Indeed ring B either 
sustains pnra related OH and OMe groups or. more 
probably for biosynthetic reasons, is a guaiacyl unit as 
shown by a negative Gibbs test and the broad 60 MHz 
‘H NMR singlet, representing all its protons, around 6 
6.9. A partly superimposed orrho split doublet on the 
low field side of this signal (6 6.98). together with a d 
(6 6.42, J = 3 Hz) and a dd (6 6.29. .I = 8, 3 Hz) are 
conclusive evidence for a 7-hydroxyl. ‘H NMR and 
MS of the diacetate arc also consistent with structure 
3. 

‘H NMR evidence reveals the existence in iryellip- 
tin, C,,H,,O,, of a [CH,],, chain. Two further 
methylenes, represented by two partly superimposed 
triplets, and thus possibly flanking this chain at either 
terminal, are benzylic or allylic. One of the unsatu- 
rated groups is represented by a piperonyl unit. The 
presence of this 3,4-methylenedioxybenzyl group is 
not only shown by the characteristic ‘H NMR signals, 
but also by the base peak of the MS at m/e 135. The 
other unsaturated group must contain all the hitherto 
undefined atoms C,H,O,. The 3 protons belong to an 
exocyclic methylene (S S.09, 5.20, 2d, J = 3 Hz) and 
an enolic hydroxyl (it,,, 3 165 cm ‘), and the remain- 
ing C40, to a y-lactone (v,,,,, 1730 cm ‘). 

The ‘H NMR of dihydroelliptin gives evidence for 
a MeCHOR group (6 1.50, 4.85. respectively d and q, 
J = 7 Hz), a fact which allows unambiguous assign- 
ment of the exocyclic CH, to C-4 of the lactone in 4. 
Transformation into the acetate IV,,,,,, 1779 cm-‘) 
causes considerable shielding of the vinylic protons 
(AS 0.32, 0.13) and the enolic OH must thus occupy 
C-3. This leaves only C-2 for the allylic methylene and 
leads to the tetronic acid structure 4 for iryelliptin. 

Assignment of ‘% signals of 4 was based on fully 
and single frequency off-resonance decoupled NMR 
spectra and standard chemical shift theory [h]. Carbon 
shifts of models 11 [ll], 12 [12] and 13 [6] are in good 
agreement with these assignments and hence corrobo- 
rate the structural proposal 4 for irryelliptin. 
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DISCUSSION 

The natural interconversion of 3 into 1 was prop- 
osed previously in connection with a general discus- 
sion on flavonoids of Myristicaceae [4]. The distribu- 
tion of the OH/OMe functions in 1 and 2 is such as to 
make their relation also highly probable. 

The tetronic acid nucleus occurs in a number of 
natural products. These include not only mould 
metabolites [13], but also, more significantly with re- 
spect to the present work, compounds I&-14~ from 
Umbelliferae [14] whose biosynthesis was postulated 
to involve condensation of fatty acid with pyruvate. 
Such a condensation may proceed not only through 
the interaction involving the a-methylene of fatty acid 
and the carboxyl of pyruvate leading to 4 and 14, as 
well as to the obtusilactones (15a, b) [lS], litsenolides 
(16a, b) [16], mahuba lactones (15c, d; 16c, d) [17] 
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and rubre(y)nolides (17) [18], all from Lauraceae, but 
also through the interaction involving the carboxyl of 
fatty acid and the methyl of pyruvate leading to 
juruenolide (18) [19] from Myristicaceae, as well as 
the avocatins (e.g. 19, 20) [20] from Lauraceae. As 
additional phenomena, condensation involving the 
carboxyl of cinnamate and the methyl of fatty acid 
would be required for the formation of 4 and 18, while 
in all other cases the terminal ethyl, ethenyl and 
ethynyl groups may be generated as shown in Scheme 
1. 
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Scheme 1. Possible biosynthetic derivation of terminal ethyl, ethenyl and ethynyl groups of polyketides. 
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are indebted to Dr. S. Tobinaga, Showa College of Phar- 

maceutical Sciences, Tokyo, Japan, for a sample of com- 

pound lob and to Dr. P. M. Baker, NPPN, Universidade 
Federal do Rio de Janeiro, RJ, for the ‘%Z NMR and MS. 
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