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Abstract-An ethanol extract of the trunkwood from Swartzia laeuicarpa (Leguminosae) gave four (6aR,llaR)-8- 
hydroxy-3,9-dimethoxypterocarpans differentiated by additional 2-hydroxy, 2-hydroxy-lo-methoxy, 4,10-dimethoxy 
and 2-hydroxy-4,10-dimethoxy substitution; besides two 8-hydroxy-6-methoxy-3-methylisocoumarins differentiated 
by 5-chloro and 7-chloro substitution; 5-hydroxy-7,8-dimethoxy-2-methylchromone and the known 8-hydroxy-5- 
methyl-3,4-dihydroxyisocoumarin. 

INTRODUCTION 

Rationalization of the ethnopharmacological importance 
of Swartzia [2] is not yet possible. In spite of the wide 
distribution over Africa and chiefly South America, little is 
known about the chemical composition of the genus. Three 
of its ca 130 species, the African S. madagascariensis and 
S. leiocalycina and the South American S. ulei Harms were 
analysed and found to contain pterocarpanoids (Table 1). 
The present paper reports the occurrence offour additional 
pterocarpans and of some other constituents in a fourth 
species, S. laeuicarpa Amsh. (= S. benthamiana Bth.) from 
a forest near Manaus, Amazonas, which is periodically 
innundated by the Rio Negro. The species is widely 

distributed over the basin of the Amazonas river. Its dark 
heartwood is much appreciated in Manaus, where it is sold 
under the name ‘saboarana’ [6]. 

RESULTS 

The four pterocarpans Ij-Itn were recognised as such by 
the typical NMR signals corresponding to the ABMX- 
systemoffour protons [3,7] and,inthecaseoflk,thethree 
carbons (6 40.8, C-6a; 66.4, C-6; 78.2, C-l la) of the central 
oxygen-heterocyclic rings. Assignment of aromatic proton 
signals by chemical shift and multiplicity is trivial (Table 2), 
chiefly ifthe 3,9-dioxygenation pattern, ubiquitous in all 77 
previously reported pterocarpanoids, is assumed to exist 
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*Part LVII in the series “The Chemistry of Brazilian 
Leguminosae”. For Part LVI see ref. [l 1. Based on the MS. thesis 
submitted by M. P. L. de M. to Universidade Federal Rural do Rio 
de Janeiro, 1979. 
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Table 3. Comparison of NMR chemical shift5 (r) and multiplicities of aromatic protons for pterocnrpans and their acetates (for the 
doublets J = 8.5 Hz) 

Ij acetate Ik, acetate Il;acetate Imiacetate 

H-l 2.95 2.X().! 7.9282.75 \ 2.13/‘2.65 <I 3.10’3.95.< 
H-2 3.34 ‘3.25 <I 
H-4 3.49.3.44 \ 3.50 3.33 .$ 
H-7 3.15 3.05\ 3.30’325 .> 3.40.‘3.21 * 3.40 3.30\ 
tl- IO 3.49 3.44 .\ 

also in the present cases. For 1 k hydrogenolysis and MS of 
the resulting isoflavan 3 revealed the distribution of 
hydroxy methoxy groups among the two aromatic rings. 
The relative location of OH-OMe followed. in all cases, 
comparative ‘H NMR analysis of the spectrum of the 
compounds and their acetates (Table 2). The assignment of 
hydroxyls to C-2 and C-3 in Ik was confirmed bq 
paramagnetic pyridine-induced ‘H NMR shifts [8 3: 
AciO.49 (H-l ), 0.27 (H-4). 0.46 (H-7); as well as by 
13C NMR comparison of the compound and its acetate 
[9]:paramagneticshiftsof9.3 (C-l)and7.8 (C-7).Thrfour 
ptcrocarpans lj~lmarccharacterired bgthesamemultiple 
ORD Cotton effects in the 250 -350 nm region as the three 
( - )-pterocarpans from Drrlhegicr .sprucrc~zm Benth. [ 10 ] 
and must thus possess the same 6aR,1 IaR-configuration. 

Besides sitosterol and stigmasterol. four additional 
compounds with molecular formulae C, lH,zO, (4), 
C, I H,ClO, (Sa, 5b) and C, ?H, 2Oj (6) were isolated from 
the extract. The known dihydroisocoumarin 4 was 
identified by direct comparison with an authentic sample 
[ 111. Isocoumarin or chromone skeletons were proposed 
for the remaining three compounds in view of MS, M W, IR 
and ‘H NMR characteristics which included quartets 
(-I = 0.5 Hz) for olefinic proton signals. The coupling with 
methyl protons thus indicated wah confirmed by the 
appearance of C-Me signals as doublets (J = 0.5 Hz) and 
by double resonance experiments. The chemical shifts of 
the olefinic proton signals, 5 3.34 and 3.36 for 5a and 5b 
vs 3.82 for 6 is diagnostic respectively for isocoumarins 
(t333.6 [12 15])vschromones(r3.8 4.1 [16,17]).The 
carbonyls of all three compounds are chelated by 
hydroxyls at the adjacent aromatic positions (AICI, shifts 
of UV maxima). In both isocoumarins these hydroxyls 
must be rnrttr-related with methoxyls, the lone aromatic 
protons being exposed to the shielding ell’cct of two OXY- 

substituents (r 3.47 5a, 3.44 5b). Finally, the Cl atoms were 
assigned to C-7 in 5a and C-5 in 5b in view of respectively 
positive and negative Gibbs tests [ 181. Acet~ lation of the 
chromone results in a 0.22 ppm paramagnetic shift of the 
‘H NMR singlet at r 3.62. The lone aromatic proton must 
thus be eithei.or’ll~o- or prrra-related with the hydroxyl, the 
former alternative (6) being more likely in view of a 
negative Gibbs test [I 81. 

It has been observed [i 11 that the presence of 
polyketides, such as isocoumarins and chromones, in the 
wood of a flowering plant could be due to contamination 
by fungi during storage prior to extraction. Ifcontamina- 
tion had occurred again in the present case. the possibly 

antifungal pterocarpanoids [ 191 may have been restricted 
to the resistant heartwood. 

EXPERIMENTAL 

Isolur~or~ of t/w co~~~tiru~‘~~f.~. Percolation of trunkwood (1 1 kg) 
with EtOH gave an extract (226 g) which was adsorbed on Si gel. 
The powder was first *ashed with petrol and then with C,H,. The 
C,H,-eluate (2Og) was chromatographed on Si gel (600g). Upon 
elution with CHCI,. 6X successiw 250 ml fraction5 Lvere collected. 
Evapn of the solvent of fractions 6 (A), 7 (B). tick IO(C), 19 (D). 
20-25(E), 26 36(F). ?7- 39(G). 60 6X(H) gave the indicated 
products. A (25 mg,, wwhcd wth petrol gave 5a (15 ma). 
B (15mg)wasuashetiwltkC,H, petrolandcryst.fromMeOH to 
5b (5 mg). C(40mg) was recht-omatographed on Sigel. 
CHCI,&,H,. 8:2 elutinga product which. after recryst. in C,H,. 
gave 4 (12mg). D was tryst. from petrol to sitosterol 
+ stigmasterol (I 2 g), E (1.2 g) was rechromatographed on Si gel, 
CHCl,> elutinp in succession. first a product which. after recryst. 
from MeOH,gave6 (I 8 mg )and next another product which. after 
recryst. from petrol, gave sitosterol + stipmasterol (4SOmpl. F 
was rechromntographed on Si gel. C‘HCI 1 eluting successively 3 
products. The first one (50mg) was crqht. Irom C,H, inlo II 
(20mg). The residue ofthe mother liqueur gaxv. upon addition of 
petrol, I,i (IOmg). The second one WR\ tryst. from C,H, -petrol 
into Ij (15mg).The thirdone\\ascryat.fromChHb MezCO to lk 
(7Omg).G (lOl)mg)\~ascr?st.from <‘,H, MezCO to lk (2Omg). 
N (XOmg) was freed from acid iinpurlties by uashing ofa CHCI, 
soln with aq. NaHCO,. ‘The CHCI, ~vas evapd and the residue 
tryst. from petrol 10 Im 130m@). 

(6aR. I laR)-2,X-Ui/11,r/r~> Y 1,-.7.9-t/1rnc,ilrt,~~.prr,rocrrrpcrrl (lj I. mp 
17X 180 (C,,H-petrol) ‘[\I found: 316.0955: C”‘,_H,,C),, requwes: 
3 16.0937 ]. I,:!:: cm ‘. 1480. 1630 _ 1600 1495. it”” . . i,,,dl nm : 209. 301 
(;; 37 300 , , (yj0); ;bm \.*011 

m.i\ 11111: 738. 323 (1: 40450. 29 400). 
1HNMR(100MHr.CDC1,,:r6.16,6.l4(2.s,2OMe).6.1~6.7(,n. 
H,,,-6, H-6a). 5.7X(&/. J-3.5. lO.OHz. H_,-6). 4.76, 4.7-1(2\. 
20H). 4.58 (rl,J = 6.0H.z, H-lla). 3.39(s, H-4. H-10). 3.15(~ H- 
7), 2.95 (.>. H-l). MS (WV): 316(100”,,) M-. 315 (9), 301 (5(I), 
177(9). 164(2X), 149(19). 171 (6). ORD(c,l mg,25ml MeOH): 

ici, !w +- 1220. [$i,lyi5 + 11 sm. [‘l,].j,)X 0, :Q]ioo - 31940. 
[@]& - 5470, :+biyij .- 32 240. [@ jl,- 0. .4wrtrrc,, mp 164 166’ 

(C,H, ). 
(6aR,l 1 aR)-2.X-Dih~d,o.~~-3.9,lO-t,-ir~~~rho.~~pr~~r~~~ wpw (Ik). 

mp 126- 127” (C,H,--MeZCO) [M found: 346.1060: C,,H,,O-. 
requires:346.1053].v~!!:cm~ ._ , ’ 14X0 1620. 1600 1390. jr”OH 
207, 300 (x 28 700, 6900): ;.‘,,$’ MN’ nm : 2;6. 3 10 (:1:6 .so”oi 
19050).~HNMR(60MHr,CDCI,~:~6.14,6.09.6.00(3,~,?0Me). 
6.0~6.7(rn.H,,-6. H-6a),5.80(&. J = 3.5. lO.OHr.H,,-6).4.60(.\, 
OH).4.50(s,OH).3.55(d.J = 6.0I-1~.H-11a),3.5O(.~.H-4),3.40(.~. 
H-7). 2.92(.(, H-l). ‘“CNMR (2OMHz. CDC’I,?): (5 112.1 (s. C- 
lib), 115.3(d, C-1). 140.6(.$, C-2). 135.4(\. C-3~, 100.1 (d. C-4). 
148.0(s,C-4a),66.4(r,C-6~.40.X(rl.C-ha~. 116.0(\.C-hb).104.S(rl, 
C-7). 139.0(\, C-X), 143.6(\. C-9). 122.0(x. C-IO). 13X.0(.\. C-lOa). 
7X.Z(rl.C-lla).hO.i,61.3(21~. M&-C). CleO-lO).56.0(~~.~e0-3). 
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Me0 
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MS (m/e): 346 (100”~~) M+, 345 (9), 331(90), 316 (1 l), 303 (3), 
194(14), 179(9), 177 (S), 173 (6), 158 (ll), 149 (6). ORD 
(.ccl]Fg/2Sml MeOHk): [41330 + 800, [OlP,‘L + 2260, [4L060, 

295 - 293% [d%o - 1330, [~I;%, - 3060, [~]bz - 6790. 
Acetate, mp 115-117” (petrol). 

Dihydro deriuatiue. Hydrogenation of lk (20mg) in HOAc 
(5 ml) over 10 “i PdjC (SO mg) and purification of the product by 
Si gel chromatography (CHCI,-MeOH 98:2) gave 6,2’,5’- 
trihydroxy-7,3’,4’-trimethoxyisqflal;an, mp 210-212’. ‘H NMR 
(100 MHz, CDC13, T): 7.09 (d, J = 4.0 Hz, 2H-4), 6.1-6.4 (m, H-3), 
5.7(m,2H-2),6.16.6.09,6.06(3s, 3OMe),4.8,4.7,4.6(3~, 30H), 
3.60(s, H-8),3.36(s.H-2),2.94(s.H-5). MS (m/e): 348 (lOO”‘QM’, 
196(65), 195 (19), 183 (86), 182(31), 181 (lo), 167 (7), 166(25), 
165 (22), 153 (64), 152 (ll), 151 (6), 137(g), 123 (4). 

(6aR.l laR)-8-H,~dro~c-3,4,9,1O-retrametho.~~pterocarpan (II), 
mp 196-198 (C&-petrol) [M found: 360.1199: C,,H,,O, 
requires: 360.1209]. $,~;ccm~ ’ : 3440, 1590, 1500. ilk:,” nm: 232, 
298 (c 34550.11500): j.~$H+UaoHnm: 274,315 (E 18 350,20 150). 
‘HNMR (lOOMHr, CDCl,): ~6.14. 6.12, 6.08, 6.01 (4s,4OMe), 
6.1-6.7(m, H,,-6, H-6a), 5.64(dd,J = 4.0, lO.OHz, H,,-6),4.55 (s, 
OH),4.52(d,J = 6.0Hz,H-lla), 3.40(s, H-7),3.34(d,J = 8.5Hz, 
H-2),2.73 (d,J = 8.5 Hz, H-l). MS (m/e): 360 (100”;) M+, 359 (4), 
345(46),330(7),313(12),207(16),194(4),191(2),179(6),177(2), 
149(4). ORD(c2mg/25ml MeOH): [4]330 + 1400, [4]p3:3 f’ 

3500, [413030> [41;‘,3 - 10400, [d]“,;, - 7600, [$];45 - 30200 
Acetate. mp 192-194’ (petrol). 

(6aR,l laR)-2,8-Dihydroxy-3,4,9,10-tetramethoxypterocarpun 
(lm), mp188-190” (C6H,4) [M found: 376.1163; ClgHZoOs 

OMe requires: 376.11581. v”,f;ccm -I.3470 1615 1600 1510.1E’o” 
6Me 225, 297 (c 24 800, 12 800); L:::,“,” + &XI n;n: 241, 307 (ZS ::; 

3000). ‘H NMR (lOOMHz, CDCI,): ~6.10, 6.08, 6.02, 6.00(4s, 
3 4 OMe),6.1-6.7 (m,H,,-6,H-6a),5.67 (dd,J = 3.5,10.0 Hz,H,,-6), 

4.45-4.65 (m, 2 OH, H-l la), 3.40 (s, H-7), 3.10 (s, H-l). MS (m/e): 
376(1OO”$)M+, 375 (9), 361 (85), 346 (16), 331 (14), 207 (3), 

OH o 194 (21), 179 (12), 177 (2), 149 (5). ORD (c 1 mg/25 ml MeOH): 

[41m + 3620, [dl?:, + 9410, [41x1,0, [dl:‘~ - 1882’3, 
[~I%0 - 5790, [41238 - 37640. Acetate, mp 185-186” (C6H14). 

S-Chloro-8-hydroxy-6-methoxy-3-meth~lisocoumarin (Sa), mp 
155-157” (petrol) [M found: 240.0195; C, 1H904C1 requires: 
240.0189]. vit:crn- ’ : 1680,1640,1600,1565,1480. i”Fz” nm: 248, 
265, 281infl. (~21 150, 5750, 2150); ;.~~H+A’C’Jnm: 240, 266, 
274 (E 16 800,6500,6700). ‘H NMR (60 MHz, CDC13): T 7.70 (d, 
J = O.SHz, Me-3), 6.04(s, OMe-6), 3.47(s, H-7), 3.38(q, 
J = 0.5 Hz, H-4), - 1.23 (s, OH). MS (m/e): 242 (40’1/,) M + 2, 
240(100”,)M+, 227(4), 225 (ll), 210(5), 205(84), 195 (ll), 
197 (12), 177 (2), 175 (4), 171 (13), 169 (42). Acetate, mp 125-127” 
(C,H,). ‘H NMR (60 MHz, CDCl,): 5 7.70 (br.s, Me-3), 7.58 (s, 
OAc), 5.96 (s, OMe), 3.25 (br.s, H-l), 3.20 (s, H-7). 

7-Chloro-8-hydroxy-6-methoxy-3-methylisocoamarin (5b), mp 
163-165” (C,H,-MeOH) [M found: 240.0186; C,,H,O,Cl 
requires: 240.0189]. v~~;crn~’ : 1695, 1650, 1600, 1570, 1470. 
‘H NMR (100 MHz, CDCI,): T 7.68 (d, J = 0.5 Hz, Me-3), 6.03 (s, 
OMe-6). 3.44(s, H-5), 3.36(9, / = 0.5 Hz, H-4). MS (m/e): 
242(35)M + 2.240(100”,)M+.227(4),225(11),210(5),205(84), 
197 (12), 171 (15), 169 (42). 

5-Hydroxy-7,8-dimethoxy-2-methylchromone (6), mp 202-203” 
(MeOH) [M found: 236.0689; C,2H,205 requires:.236.0685]. 

$!!;crn-‘: 1675 1646 1600 1580,148s. i”“” 
11 800,4950, 37;O); ;& + “‘.lJ 

j,nax nti: 242,259,280 (I: 
nm: 239,268,282 (E 12900,5900, 

3550). ‘H NMR (100 MHz, CDCl,): T 7.74 (br.s, Me-2), 6.09,6.06 
(2s, 20Me), 3.82 (br.s, H-3), 3.62 (s, H-6), -1.10 (s, OH), MS 
(m/e):236(100~)M1,23S(4),221 (96),207(17),193(61),179(2), 
165 (5), 163 (4), 149 (16), 135 (4). Acetate, mp 195-197” (MeOH). 
‘H NMR (100 MHz, CDCl,): T 7.78 (br.s, Me-2), 7.58 (s, OAc), 
6.12, 6.04 (s, 20Me), 3.90 (br.s, H-3), 3.40 (s, H-6). 
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