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Abstract-Rhabdodendron macrophyllum contains 24-methylenecycloartenol in the leaves, as well as 3-O- 
acetylaleuritolic acid and glycosides of oleanolic acid, hederagenin and arjunolic acid in the branches. Accompanied by 
S-methoxy-3,4,3’-tri-0-methylfIavellagic acid, 3,4,3’-tri-O-methylilavellagic acid and ellagic acid (possibly in the form of 
methyl ethers), such saponins also occur in the roots. Chemically the Rhabdodendraceae would fit into the Rosiflorae or 
even better into the Myrtitlorae. 

INTRODUCTION 

A critical analysis of the proposed morphological align- 
ments led Cronquist [l] to conclude that the 
Rhabdodendraceae, with the sole genus Rhabdodendron, 
should be regarded as a distinct family [2] in the order 
Rosales s. lat. This point of view is at variance with 
previous authors who had placed the Rhabdodendraceae 
in other orders. 

The genus Rhabdodendron consists of two established 
species native to tropical South America, R. macrophyllum 
(Spr. ex Benth.) Huber and R. umazonicum (Spr. ex Benth.) 
Huber. A third species R. gardneranum (Benth.) Sandw. is 
only known from the type collection [3]. The present 
paper describes a phytochemical analysis of R. macro- 
phyllum. A report on R. amazonicum will follow shortly. It 
is hoped that the chemical data will illuminate the 
problem of accommodation of the family into an appro- 
priate order. 

RESULTS 

Leaves of R. macrophyllum were found to contain 24- 
methylenecycloartenol (1) and a mixture of glycosides 
which yielded oleanolic acid (2) upon hydrolysis. 
Branches contain 3-0-acetylaleuritolic acid (3) and a 
mixture of glycosides which gave 2, hederagenin (4) and 
arjunolic acid (5) upon hydrolysis. Roots contain the 
triterpenes 2 (obtained only after hydrolysis), 3 and 4, 
besides several derivatives of ellagic acid. While 3,4,3’-tri- 
0-methylflavellagic acid (6a) and 5’-methoxy-3,4,3’-t&O- 
methylflavellagic acid (6b) were actually isolated from the 
extract, tetra-0-methylellagic acid (7) was obtained only 
after methylation of a mixture of partially 0-methylated 
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ellagic acids. These ethers and perhaps even free ellagic 
acid may thus be the true constituent(s) of the plant. 

Physical constants and spectra of the triterpenes 1 
[AS], 2 [4, 6, 73, 4 [4, 6, 83 and 5 [4,6, 81 and of their 
acetates were fully consistent with reported data. Precisely 
the same method was used for the identification of 6a 
[9, lo] and, with exception of the derivatization into 
acetate, for 3 [ 1 l] and 7 [9,12]. 

Although 6b is a new compound, it was immediately 
recognized as a methoxylated derivative of 6a by mass 
([Ml” 6b 390,6a 360) and NMR spectrometry. The sole 
difference in the ‘HNMR spectra refers to the replace- 
ment of the one-proton singlet in the aromatic region of 
6rdiacetate (67.93 in CD&) by an additional (fourth) 
three-proton singlet in the methoxyl region of 6b 
diacetate. Significantly also the UV spectra of 6b and 6a 
are extremely similar (J._ nm 247 f 2, 361 f 1 inr; 378.5 
f 0.5) even after addition of altinium chloiide (12, nm 
247 f 2,385 f 4hr, 412 f 2) and sodium acetate (A_ nm 
247 f 2, 270$ 411 + 1). This means that not only in 6a, 
but also in 6b one of the hydroxyls must be vicinal to a 
carbonyl (to allow formation of an aluminium chelate) 
and the other conjugated with a carbonyl (to allow 
transitions resulting in a symmetrical extended quinone- 
methine chromophore [ 133). Since the vicinal position of 
these hydroxyls can be excluded (no HBBOj + NaOAc 
shifts), only 6b can represent the compound correctly. 

DISCUSSION 

Ellagic acid is an excellent systematic marker [ 143 of the 
more primitive superorders of the rosiflorean block [ 151. 
0-Alkylated derivatives are of a much more restricted 
occurrence, having been observed chiefly in taxa in which 
ellagic acid is widespread and abundant [ 161. While they 
have been found sporadically in some scattered rosi- 
florean families, such as Euphorbiaceae, Lecithydaceae, 
Tamaricaceae [ 163 and Vochysiaceae [ 123; it is only in the 
major families of the Myrtiflorae (Combretaceae, 
Melastomataceae, Myrtaceae, Punicaceae, Rhizo- 
phoraceae and Sonneratiaceae) that 0-methylellagic acids 
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6a R=H 

6b R=OMe 

appear to constitute a definite systematic character [16]. 
In view of its chemical profile alone, Rhubdodendron can 

be separated from two of the families with which it has 
been associated in the past, the Phytol accaceae [2] and the 
Rutaceae [17-19). The former, as their order, the 
Caryophyllales, belong to the magnolialean block [15] 
and lack ellagicacids; the latter, as their order, the Rutales, 
contain anthranilic acid-derived alkaloids [20] and limo- 
noids [21], compound types which are absent from 
Rhabdodendraceae. The alignment of this family with the 
Rosales s. lat. [l] is more consistent with the data. Indeed 
authors of the past century had already referred the then 
known species of the group to the Chrysobalanaceae 
[l, but see 23 and di-O-methylellagic acid occurs in the 
Fagaceae [la], two families belonging to the Rosiflorae. 
Dahlgren considers the strong affinity of this superorder 
with the Myrtiflorae [22], where it would be appropriate 
to include the Rhabdodendraceae on the basis of the 
present chemical data. 

EXPERIMENTAL 

Isolation ofthe constituents. Plant material was collected near 
Igara@ do Tarum& Manaus, AM, and identified by Dr. William 
A. Rodrigues (Voucher: INPA Herbarium no. 50.379). Leaoes: 
dry powder (3.6 kg) was extracted with EtOH (Soxhlet). The 
extract (13 g) was filtered though silica gel (6Og), washed 
successively with C6H14, 

. . 
EtlO, EtOAc and MeOH, gwmg 

respectively fractions of 30,2290,707 and 4200 mg. The Et,O- 
fraction was submitted to column chromatography (silica gel, 
70g). Elution was performed with C6H,,C6Hb 8:2 (16 
x 75 ml), CsHB (25 x 75 ml), CHCl, (5 x 75 ml). Evaporation of 
C6H6 gave 1 (874 mg). The MeOH-fraction was hydrolysed in 
acid medium [23]. The aglucon (1.4g) was crystallized from 
MeOH to 2 (1 g). Branches: dry powder (0.5 kg) was extracted 
with EtOH (Soxhlet). The extract (26 g) was partially soluble in 
C6Hi4 (1.2 g)and Et,0 (4.4 g). The latter fraction was submitted 
to column chromatography (silica gel, 60g). Elution was per- 
formed with C6Ha4 (11 x 50ml), CdHs (23 x 50ml), 
C6H6-Me&O (9: 1, 8 x 50 ml). Evaporation of the two latter 
eluates gave 3 (1.9 g). The insol. portion of the extract (20 g) was 
hydrolysed as described above. Theaglucon (6.3 g) was submitted 
to column chromatography (silica gel 190 g). Elution was per- 
formed with CBHB (18 x lOOmI), CHClo (16 x lOOml), EtOAc 
(15 x 100 ml), Me&O (8 x 100 ml). The latter three eluates gave 
in order 2 (3.9 g), 4 (80 mg) and 5 (380 mg). Roots: dry powder 
(1.4 kg) was extracted with EtOH (Soxhlet). The extract (76 g) 
was washed successively with C6H1,, Et,O, EtOAc and Me,CO. 
The CbH1*-soluble portion (4 g) was crystallized repeatedly from 
MeOH to 3. The Et&-soluble portion (3.6 g) also gave 3 (3 g). 
The EtOAc-soluble portion (1.6g) was submitted to column 

chromatography (silica gel 45 g). Elution was performed with 
EtOAc (50 x 30 ml frs.) Frs. 9-19 gave 4 (76 mg) and frs. 41-48 
gave 6 (157 mg). Upon concentration of the MetCO-washings a 
precipitate (7.4 g) appeared. This was filtered and extracted with 
hot dioxane. The filtered soln. gave crystals of 7 (932 mg). The 
insoluble portion (49g) of the original EtOH-extract was 
hydrolysed as described above. The aglucone (29.3 g) was washed 
successively with Et,0 and EtOAc. The Et,O-soluble portion 
(4.5 g) gave 2 (3 g). The insoluble portion (23.5 g) was, in part, 
methylated with CH2N% The crude product was crystallized 
from C6Hs to 8. 

S-Methoxy-3,4,3’-tri-O-methylflaoellagic acid (6b). Mp > 300 
(dioxane). IR v= cm -I: 3310, 3200, 1740, 1670, 1635, 1590, 
1518,1475,1446,1410,1350,1290,1195,1150,1090,1065,1000, 
957,932,860. AK” nm (s): 249 (27880), 362 (6100), 379 (3600);, 
IEtoH+AIC13 nm: 249,389,409, IEH+NaoH nm: 245,270,412; 
n=sBOs +NaOAc shift. ‘HNMR (60 MHz, CJX19): 610.5 
(br, 20H), 4.25 @ArOMe), 4.10 (s, ArOMe), 4.03 (s, 2ArOMe). 
MS m/z (rel. int.): 390 [Ml+’ (lOO), 375 (84), 362 (S), 360 (24), 347 
(16), 346 (lo), 345 (20), 332 (28), 317 (20), 289 (25), 233 (72). 
Diacetate, mp 153-154” (MeOH). IRvscm-‘: 1785, 1750, 
1610,1590,1565,1470,1360,1300,1280,1180,1140,1060,1040, 
960,930,875,845. ‘H NMR (60 MHz, CDCls): 64.20 (s, ArOMe), 
3.98 (s, 2ArOMeA 3.91 (s, ArOMe), 2.46 (s, 2ArOAc). ‘H NMR 
(60 MHz, C,D,): 63.81, 3.76, 3.71, 3.63, (4s, 4ArOMe), 2.18, 1.88 
(2s,ZArOAc). MS m/z (rel. int.): 474 [Ml” (3), 432 (22), 418 (5), 
402 (3), 390 (100X 375 (60), 360 (25), 345 (14), 317 (9), 233 (29). 
Monomethyl ether, mp > 300” (MeOH). ‘HNMR (60 MHz, 
CDCl& 6 10.53 (s, ArOH), 4.30 (s, 2ArOMe), 4.06 (s, 3ArOMe). 
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