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Abstract-Centrolobium paraense, C. sclerophyllum and C. tomentosum contain laevorotatory diarylheptanoids, while 
C. robustum contains the dextrorotatory isomers. The presence of a diarylheptanoid diol, of an isoflavone and of three 
isoflavans is reported for the first time for Centrolobium. Two new compounds, 7,4’-dihydroxy-3’,5’-dimeth- 
oxyisoflavanone and 7,2’-dihydroxy-8,4’-dimethoxyflavene are described. The presence of antipodal diarylheptanoids 
in sympatric species is attributed tentatively to an evolutionary trend to diversification. 

INTRODUCTION 

In a previous paper we reported on the stereochemistry of 
centrolobol and centrolobines and stated the laevoro- 
tatory enantiomers of these diarylheptanoids, i.e. la, 2~ 
and 2c, to occur in Centrolobium robusrum and the 
dextrorotatory forms lb, 2b and 2d to occur in C. 
tomentosum 123. At that time GonGalves de Lima, Marini- 
Bettblo and their collaborators [3-51 had already found 
(+)-centrolobine (lb) in C. robustum and we were forced 
to conclude that the identification and classification of 
Centrolobium species must be considered ambiguous 123. 
However more recently Jurd and Wong [6] confirmed 
the finding of the Brazilian-Italian group [3-51, i.e. 
presence of the laevorotatory compounds in C. tomen- 
rosum and reported to have located the dextrorotatory 
compounds in an additional, unidentified Centrolobium 
species. Recently Harold0 Cavalcante de Lima completed 
a revision of the genus Centrolobium [7] and thus gave us 
the opportunity to study four of the five species chemi- 
cally. 

RESULTS 

The results of the present study are presented in Table 
1, section I. Clearly the data of Marini-Bettblo’s group 
(Table 1, section II) [4, S] and of Jurd and Wong (Table 1, 
section III) [6] concerning the optical rotation of cen- 
trolobol and the centrolobines are confirmed. Hence the 
identifications of the species designated C. robustum and 
C. tomentosum in our previous work [2] must be inter- 
changed. It is also probable that Jurd and Wong’s 
unidentified species [6] was C. tomentosum; this is the 
reason why the pertinent data are listed tentatively under 
this heading in Table 1, section III. This arrangement 

*Part 63 in the series ‘The Chemistry of Brazilian Legumin.. 
osae’. For Part 62 see ref. [ 11. Taken from part of the Doctorate 
thesis presented by L.V.A. to Universidade de Slo Paulo (1988). 

makes sense also with respect to this author’s isolation of 
piceatannol (3) which we had isolated previously from 
what must now also be recognized as C. tomentosum. 

The most interesting of our new isolates is (-)- 
hannokinol (lc) a compound previously reported, with- 
out indication of its specific rotation, for Alnus japonica 
Steud. (Betulaceae) [S]. The three isoflavans 4a-q as well 
as the isoflavone 5b, the occurrence of which in Cen- 
trolobium is also reported for the first time, have been 
isolated previously; vestitol (4a) as the ( + ) -isomer from 
Machaerium uestitum [9], the (-)-isomer being a phy- 
toalexin of Dalbergia sericea [IO], (-)-sativan (4b) from 
Medicagc satioa [ll], mucronulatol (4~) from Machaer- 
ium mucronulatum [ 121 and 3’-hydroxyformononetin (5b) 
from Machaerium mucronulatum, M. uillosum [12] and 
Cyclolobium clausseni [ 131. 

7,4’-Dihydroxy-3’,5’-dimethoxyisoflavanone (6) and 
7,2’-dihydroxy-8.4’-dimethoxyisoflavene (7) are here de- 
scribed for the first time. Their structural elucidation 
relied on the straight forward interpretation of mass and 
NMR spectra. Table 2 registers 13C NMR data of cen- 
trolobol (la) and its acetate, reported for the first time, of 
de-0-methylcentrolobine (2a) [6] for comparison pur- 
poses and of hannokinol (lc), its acetate and its dimethyl- 
ketal (la). The data of Id demonstrate the asymmetry of 
the ketal ring system. Indeed, as already indicated by the 
optical rotation, lc does not occur in the meso-form. 

DISCUSSION 

As long as the diarylheptanoids remained practically 
the sole known constituents of Centrolobium, it was 
impossible to perceive chemical affinities of the genus 
with other genera of the Fabaceae. The present study 
suggests for the first time similarities with South Ameri- 
can Machaerium and Dalbergia, compatible with the 
placement of Centrolobium in the same tribe Dalbergieae 
c141. 

More interesting still is the question of the presence of 
one stereochemical series of diarylheptanoids in three 
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OR’ RZ 

OH HO OR 
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5a R = Ii 

Sb R = OH 
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species (C. paraense, C. sclerophyllum and C. tomentosum) 
as opposed to the presence of the antipodal series in a 
further species (C. robustum). If the geographical distribu- 
tion of these species is taken into account [7], the former 
species are seen to be allopatric, while C. robustum and 
either C. sclerophyllum or C. tomentosum show overlap- 
ping areas of distribution. Most probably this was the fact 
which caused the confusion concerning identifications 
clarified above. We have already called attention to the 
chemical heterogeneity of closely related sympatric spe- 
cies [lS] and the present situation may again indicate a 
diversificatory trend in chemical composition, this time 
by configurational inversion of chiral centres. Such a 
phenomenon would account for several previous observ- 

ations, e.g. the existence of quasi-enantiomers in Dalber- 
gia [16]. 

EXPERIMENTAL 

Isolation of the constituents. For data on collection and 

identification of plant material see Table 1. Powdered wood 

samples (ikg each) were extracted at room temp. successively 

with C,H,,, CHCI, and MeOH. Yields in extracts C. paraense 
respectively 40, 11 and g; sclerophyllum respectively 14.24 

and 37 g; C. tomentosum respectively 31.9 and 19 g; C. robustirm 

respectively undetermined, 18 g, undetermined. The CHCI, 

extracts were submitted to CC (silica gel). C. paraense: elution 

with CHCI, gradually enriched in MeOH gave five tryst. 
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Table 1. Compounds (and [alisa values) isolated from four Centrolobium species 

Species 
C. paraense var. 

paraense Tull. 

C. sclerophyllum 

Lima sp. nova 

C. tomentosum 

Guillem. ex Benth. 

C. robustum (Veil.) 

Benth. ex Mart. 

I Voucher 

Collection Site 

Collection Date 

Diarylheptanoids 

II 

III 

Stilbene [2] 

Isoflavans 

Isoflavones 

Isoflavanone 

Isoflavene 

Pterocarpane 

c3-51 

C61 

2071 RB 1535 RB 
Botanical Garden CURD Reserve 
Rio de Janeiro, RJ Linhares, ES 
Nov. 23, 1983 Jan. 20, 1985 
la (-11”) la(-ll”)lc(-19”) 
2a ( - 96”) 2a (-96”) 

4e 
5b 
6 

7 

4c 
5a. Sb 

I 
8 (-187”) 

2518 RB 2517 RB 
Botanical Garden D. Castorina Street 
Rio de Janeiro, RJ Rio de Janeiro, RJ 
Jan. 11, 1985 Jan. 9, 1985 

la (- loo) lb(+ll”) 
2a (-96”) 2c (-98”) 2b (+95”) 2d (+97”) 

3 
4a(-22”)4b(-18”) 
54 Sa 

la 
2a (-95”) 2c 
3, 58 

2b ( + 97”) 
lb 
2b(+99”)2d 
Sa, 8 (-232”) 9, 10 

Table 2. 13C NMR data of diarylheptanoids in (CD,),CO, (la, lc, Id, 2a) and in 

CDCI, (la-OAc, lc-OAc) at 25.5 MHz (la, la-OAc, lc-OAc, 2a) and 20 MHz (lc, Id) 

C la la-OAc lc lc-OAc Id 2a 

I ‘, 1” 

2’,2” 6’ > 1 6” 
3’,3” 5’ 5” 1 1 
4’,4” 
1 

2 
3 
4 

5 
6 
7 

Other 

133.6 139.0 134.1 138.7 134.6 135.9, 134.0 
129.6 129.0 130.1 129.0 129.9 130.0, 127.8 
115.5 121.3 115.9 121.3 115.8 115.9, 115.6 
155.4 148.7 156.1 148.7 156.0 157.1, 156.1 

31.5 31.1 31.8 30.9 31.7 34.5 
40.0 35.7 40.8 36.3 38.7 39.4 
71.7 73.4 68.7 69.6 66.3 17.7 

37.6 33.9 44.6 38.5 39.2 32.0 

25.7 24.1 68.7 69.6 68.2 24.7 

32.3 31.1 40.8 36.3 40.8 31.4 

35.3 35.0 31.8 30.9 31.7 79.9 

20.9 20.5 25.4 

169.1 20.7 28.8 

170.4 169.3 100.4 

179.5 

fractions A-E. Recryst. from the indicated solvents led from A 

(CHCI,) to 7 (4 mg) and 4e (2 mg), from B (CHC13-C,Hi4) to 6 
(7 mg), from C (Me,COC,H,,) to 5b (7mg), from D 

(Me,CO-C,H,,) to la (13 mg) and from E (Me,COC,H,,) to 

2a (9 mg). C. sclerophyllum: elution with CHCl,-MeOH mix- 

tures of the indicated composition gave fractions F, G, H (pure 

CHCI,), I (9: l), J, K (4: 1), L (2:3). Recryst. from the indicated 

solvents led from F (CHCl,) to 8 (5 mg), from G (CHCI,) to 7 

(25 mg) and 4c (5 mg), from H (MezCO) to 5a (27 mg), from I 

(Me,CO-C,H,,) to 2a (6 mg), from J (Me,CO) to Sb (4 mg), 

from K (Me,COC,H,,) to la (400 mg), from L (HzO) to lc 
(66 mg). C. tomentosum: elution with CHCI,-MeOH mixtures of 

the indicated composition gave fractions M, N (pure CHCl,), 0 

(9: l), P (7: 3). Recryst. from the indicated solvents led from M 

(CgH6-C6H,4) to 4b (3mg), from N (C6H6-C6H,4) to 4s 
(23 mg), from P(Me,CGC,H,,) to la (10mg). Fraction 0, an 
oil, was purified by CC (silica gel). Elution with C,H,CHCl, 

1: 1 gave two crystalline fractions, recryst. from MezCO to 5a 

(9 mg) and from Me,CO-C,H,, to 2n (5 mg) and to 2c (10 mg). 

C. robustum: elution with CHCI, gradually enriched in MeOH 
gave four tryst. fractions, all recryst, from Me,CO-C,H,, to Sa 
(13 mg). lb (20 mg), 2b (37 mg) and 2d (12 mg). 

7,4’-Dihydroxy-3’,5’-dimethoxyisoJlavanone (6). Mp 183-185” 

(C,H,,CHCl,). ‘H NMR (60 MHz, CDCl, + CD,OD): 4.2 
(dd, J = 9,8 Hz, H-Zeq), 4.6 (dd, J = 9,6 Hz, H-Zax), 364.2 (m, 

H-3), 7.9 (d, J = 8.5 Hz, H-5), 6.46.7 (m, H-6, H-8), 6.7 (s, H-2, 

H-6’). MS m/z (rel. int. ): 316 (24, M), 180 (lOO), 165 (18), 137 (86). 
7,2’-Dihydroxy-8,4’-dimethoxiisof7auene (7), mp 16&161” 

(CHCI,). IR vi:: cm-‘: 3420 (OH), 1625, 1590 (Ar). ‘H NMR 

[300 MHz, (CD,),CO] 6: 3.80 (s, OMe-8) 3.86 (s, OMe-4’). 4.95 

(d,J = 1.2 Hz, 2H-2), 6.34(d,J = 2.5 Hz, H-3’),6.42(dd,J = 8.5, 

2.5 Hz, H-5’), 66O(brs, H-4),6.76(d,J = 8.5 Hz, H-6),6.80(d,J 

= 8.5 Hz, H-5), 6.97 (d, J = 8.5 Hz, H-6’) 7.60 (s, OH), 8.46 (s, 

OH). ‘%NMR [25.2MHz, (CD,),CO] 6: 56.5 (OMe-4’) 60.4 
(OMe-8), 68.7 (C-2), 103.4 (C-3’), 108.0 (C-5’), 109.4 (C-6), 116.7 

(C-4a, C-l’), 122.1 (C-5), 126.1, 128.5, 128.8 (C-4, C-8, C-6’), 140.3 
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(C-8a), 144.2 (C-7), 155.6 (C-2’), 159.0, 159.1 (C-3, C-4’). MS m/z 

(rel. int.): 3OO(lOO, M), 299 (31), 285 (43), 270(16), 269 (15), 153 (3), 
148 (2), 147 (20), 123 (8). 
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