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Abstract-The mvesttgation of a specimen of Artstolochra hrostris afforded, m addttton to ,!I-sttosterol, seven hgnoids 
reI-(8R)-A8’-3,4-methylenedloxy-5,3’,5’-tnmethoxy-, rel-(8R)-A8’-3,4-methylenedloxy-3’,5’-dlmethoxy-, reI-(8R)-A8’- 
3,3’,4,5,5’-pentamethoxy- and rel-(7R,8R)-A8’-3,4-methylenedloxy-3,5,5’-trlmethoxy-7-hydroxy-8 0.4’-neohgnan; rel- 
(8R,8’R)-3,4; 3’,4’-dtmethylenedtoxy-9-oxo-, reI-(8R,8’R)-3,4, 3’,4’-dimethylenedioxy-9jl-hydroxy- and rel-(8R,S’R)-3,4; 
3’,4’-dimethylenedroxy-9cc-hydroxy-8.8’,9 0 9’-hgnan and reI-(7S,SS,7’R,8’R)-3,3’,4,4’,5,5’-hexamethoxy-7 0.7’,8 8’- 
hgnan. The structures were elucidated by spectroscoprc analysis. 

INTRODUCTION 

Aristolocha bvostrts (Aristolochtaceae), occurs in north- 
eastern Brasil, where it 1s commonly called ‘caprvara, 
angilico or Jarrinha’ and has been used in folk medicme 
[l J. An ethanol extract of the dried roots of a specimen of 
this plant yielded three new natural neohgnans (2, 4, 7), 
along with other four lignords (1, 3, 5, 6) prevrously 
reported and p-srtosterol. The present paper describes the 
results obtained m this study. The nomenclature and 
numbering of the compounds follows the rules outlmed in 
a recent review [2]. 

RESULTSANDDISCUSSION 

The ethanol extract of the roots of A. bvostrls was 
redrssolved m aqueous methanol and extracted success- 
ively with n-hexane and chloroform. Separation of the 
lignotds (l-7) was achieved by chromatography on sthca 
gel (CC and TLC) of these extracts. Among the com- 
pounds, 1, 3, 5 and 6 were reported earlier. The neo- 
lignans 1 and 3 were previously isolated from Vvolu 
cartnatn [3] and Myrlsticafragans [4], respectively. The 
drbenzylbuttrolactone 5 was reported in A. rndrca [5] and 
the dibenzylbuttrolactols (6a + b) tn A. trmnguhs [6, 71, 
A. elegans [a] and A. mdica [9]. To the best of our 
knowledge, the compounds 2, 4 and 7 are hrtherto 
unreported as natural products and 7 has only been 
synthesized [lo] Other 2,5-dtaryl-3,4-drmethyltetra- 
hydrofuranotd lignans (8-11) were isolated from A. CM- 
ensts [l I] and 12 from A. trtangularls [7] The com- 
pounds 1 and 3 are hitherto unreported from Aratolochm 

*This work IS part of the M SC thesis submitted by L.M C to 
Umverstdade Federal da Paratba (1985), for prehmmary com- 

mumcatton see (1984) Crincra e Cultura (So Paulo) 36 (Suple- 

mento), 526 

species. From the ‘H and 13C NMR spectra of these 
compounds isolated from A. birostris the relative con- 
figurattons were deduced [l l-133. 

The molecular formula CZ1HZ405 of the new hgnotd 2, 
a VK.COUS mass, was determined by a combmatron of low 
resolution mass spectrometry (m/z 356 (23%), [Ml+) and 
‘H and 13CNMR counts Functtonal analysis by IR and 
NMR allowed this formula to be expanded to 
C,,H,,O(OMe), (OCH,O) and together with the mass 
spectrum to [C,H3(OCH,0) (CH,-CH-Me)] [C,H,O 
(OMe),(CH,-CH=CH,)], mainly through peaks at m/z 
194 (58%) 163 (92%), 135 (97%) and 121 (16%), which 
were attributed to the fragments 2a4, respectively. The 
‘H and 13C NMR spectra revealed 1,3,4-trisubstttuted 
[6667 (br s, H-2, 5, 6) 6, 130.00 (C-l), 107.91 (CH-2), 
147.32 (C-3, C-4), 109 94 (CH-5) 122.31 (CH-6)] and 
1,3,4,5_tetrasubstrtuted [S, 6.38 (s, H-2’, 6’); 6, 135 35 (C- 
l’), 105.80 (CH-2’, CH-6’) 153.67 (C-3’, C-53, 132 00 (C- 
4’)] aromatic rmgs, one methylenedioxy [S, 5.88 (s), 6, 
100.581 and two methoxy [S, 3 70 (s), 6, 56.021 groups. 
The signals at 6, 3.20 (d, J = 7 Hz, CH,-7’), 6.2G5.80 (m. 
H-8’) and 5.204 80 (m, CH,-9’) and at 6,40.51 (CH,-7’) 
137.32 (CH-8’) and 115 83 (CH,-9’) were consistent wtth 
the presence of an ally1 group The chemical shafts of 
methylene [S, 3 05-2 50 (m), 6, 42 961, methine OCH-8 
[S, 4.20-3.90 (m), 6, 79.721 and secondary methyl [Sn 
1 10 (d, 5=7 Hz), S, 19 51) groups and the observed 
multrplictty showed the attachment of the 3,4-OCH,O 
C,H,-CH,-CH-Me moiety to the oxygen atom of C-4’. 
These assignments were based on the application of the 
usual shift parameters, comparrson with ltterature data 
and observed multrplrcrttes of signals These spectral data 
provided support for the structure of neolignan 2. Thts 
proposed structure IS also supported by biogenetic argu- 
ments [2] 

Spectral comparison of 2 and 4 ([Ml’ 402: CZ2H,,0,) 
allowed us to classify these compounds into the same 
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1 R’ = OMe, RZ,R3 = CH,. R4 = H 

2 R’ = R4 = H, RZ R3 = CH, 5 X-O 

3 R’ = OMe, R2 = R3 = Me, R” = H 6a X = p-OH.ti 

4 R’ = OMe, R2,R3 = CH2, R” = OH 6b X = o-OH tl 

4a RI = OMe, RZ,R3 = CH,, R4 = OAc 

;;&-f+ (I$R4 ipR4 (I?@ 

R’ R’ 

2a m/z 194 ( 58 %) 2b KL = R4 = H 2~ K1 = R4 = H 2d R’ = Ii 

m’lz 163(92’h) m/z 135 ( 97 ‘4 ) m/k I? 1 ( 16 ‘: ) 

4a R1 = OMe R4 =OH 4b RI = OMe, R4 = OH 4c RI = Owe 

m/z 209 ( 7 ‘,J ) 

OMe 

8 AT’ - Ar2 

9 - Ar’ Ar’ 

10 Ar’ Ar’ - 

12 - - Ar Ar2 

group of neohgnans. The major dlstmctlon between the 
two natural products was the presence of a hydroxyl (v,_ 
3480 cm- ‘) and an addltlonal methoxyl group m 4 (Table 
1) The ‘HNMR spectrum indicated the existence of a 
3,4-methylenedloxy-Smethoxyphenyl group [6, 6 50 (br 
s, 2H, H-2. 6)] and one benzyhc oxymethme proton [S, 
4 30 (d, J= 8 Hz, lH, H-7) which was shlfted by 1.4 ppm 
to lower field upon acetylatlon [4a 6, 5 70 (d, J = 8 Hz, 
lH, H-7)]. Thus, the additional OMe and the OH groups 
can only be located as shown m the formula 4. Further 
support for this proposal was obtained from the mass 
spectrum, mainly through ions at m/z 209 (7%), 194 
(lOO%), 181 (7%) and 151 (12%) corresponding to the 
fragments 4a, 2a, 4b and 4c, respectively The relative 
rhrro-configuration for 4 was proposed on the basis of the 
couphng constant observed for the H-7 signal [S, 4.30 (d, 

m/z 181 ( 7 ‘J ) m/z IS I ( 12 “: ) 

J= 8 Hz)]. which interacts *lth H-8 [S, 4 10-3 80 (m)] 
In the erythro-configuratlon this couphng constant IS cu 
3 Hz [14] 

The spectral data of the other new natural product 7 
([Ml’ 432 (10%) C24H3207) are m good agreement 
with those reported for compound previously synthesized 
by phenol oxldatlon [lo] The ‘H NMR spectrum (Table 
I) showed only two signals for the four protons of the 
tetrahydrofuran rmg [6, 4 34 (d, 5=6 Hz, H-7, 7’), 
2 50-l 90 (m. H-8,8’)] and one doublet for the two methyl 
groups [6,, 1 02 ((1, J = 6 Hz)] These chemical shifts and 
the couplmg constant are m accordance with the sym- 
metry shown m formula 7 [lo] The chemical shift of the 
methyl group (6,, 1 02) indicated that the aryl/Me substl- 
tuents are tnzns oriented In the HIS aryl/Me configuration 
this chemical shift IS VU 0 65 ppm [ 10, 15. 163 The relative 
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Table 1. ‘H and 13C NMR data of compounds 2 [‘W 80 MHz (CDCI,); i3C 20 MHz (CDCI,)], 4 (60 MHz, Ccl,), 4a 

(80 MHz, CDCI,) and 7 (60 MHz, Ccl,) [chemical shifts (6) are expressed m ppm from Internal TMS, couphng constants 

(J) m Hz] 

C 2 2 4 4a 7 

1 13000 - - 

2 107 91 6.67 (br s) 6 50 (br s) 6 40 (s) 6.48 (s) 
3, 4 147 32 - 

5 109 94 6 67 (br s) - 

6 122 31 6 67 (br s) 6.50 (br s) 6.40 (s) 6 48 (s) 

7 42 96 3 05-2 50 (m) 430(d,J=8) 570 (d, 5=8) 4.34 (d, J = 6) 

AcO-7 - - 1.90 (s) 

8 79 72 4.20-3 90 (m) 4.10-3 90 (m) 4.30-3 80 (m) 2 5G190 (m) 

9 19 51 1 10 (d,J=7) 1.10 (d,.f=7) 1.20 (d, J = 7) 102(d,5=6) 
3,4-OCH,O 100 58 5 88 (s) 5 88 (s) 5 93 (s) 

3-OMe - 3 74 (s) 

4-OMe - 3 67 (s) 

5-OMe - 3.80 (s) 3.80 (s) 3 74 (s) 
1’ 135.35 - - 

2’,6 105 80 6 38 (s) 6 30 (s) 6 20 (s) 6 48 (s) 
3’,5’ 153 67 - 

4 13200 - 

7 40 51 3 20 (d, J = 7) 3.20 (d, J = 7) 3.25 (d, J = 7) 434 (d, 5=6) 

8’ 13732 6 2C&5 80 (m) 6 20-5.70 (m) 6 20-5.80 (m) 2.5&l 90 (m) 
9 11583 5 20-4 80 (m) 5.40-4.80 (m) 5 3&4 60 (m) 102 (d, J=6) 

3’,5’-(OMe), 56 02 3 70 (s) 3 80 (s) 3 89 (s) 3.74 (s) 

4’-OMe 3 67 (s) 

configuration of compound 7 1s different from that ob- 
served for other lignoids (W2) Isolated from Aristolochia 
species [ll, 12). 

EXPERIMENTAL 

Mps are uncorr. NMR (‘H 60,80 and 100 MHz, i3C 20 and 

25.2 MHz) were recorded m CDCl, or Ccl, soln wtth TMS as 

mt std MS were measured by direct mlet at 70 eV iomzatton 

TLC was carrted out on silica gel (PF-254) 

Plant materml Roots of A. btrostrls Duchtre, were collected at 

Caldas Brandgo, Paratba State The specimen was identified by 

Maria de F. Agra, Universtdade Federal da Paraibia, JoLo 

Pessoa 
Isolation of constituents After drying, roots were reduced to 

powder (3 kg) and extracted with EtOH. The residue obtained 

(97 g) was dissolved m MeOH-H,O (9 1) and extracted success- 

ively with n-hexane and CHCl, The hexane extract (30 g) was 

chromatographed on a silica gel column Elutton with 

hexaneC,H, mtxts of the Indicated composttton gave frs A 

(hexane), B, C (9: 1), D (1.1) and E (C,H,) Fr A (907 mg) was 
recrystallized from MeOH yteldmg sttosterol (80 mg). The re- 

mainmg soln was evapd and the restdue purified by TLC wtth 

CsH6, furmshmg 1 (400 mg) and 2 (21 mg). Fr. B (928 mg) was 

purified by TLC with C,H,, affording 5 (26 mg). Fr C (500 mg) 

was chromatographed on a sthca gel column, elutton with 

hexane-C,H, (3 2) and C,H6 giving frs C-l and C-2, respect- 

ively. TLC of C-l with CHCI, yielded 3(16 mg), C-2 was treated 

with actived charcoal to furnish 4 (14 mg). Fr D (650 mg) was 
chromatographed on a sthca gel column The fr eluted with 

hexaneC,H, (1 .l) was purified by TLC wtth C,H,- 

CHCI,-EtOAc (4 5 1) affording 6a + b (32 mg) Fr E (830 mg) 

was chromatographed on a smca gel column. The fr. eluted with 

hexaneC,H, (1 1) was purified by TLC with C,H,- 

CHCls-EtOAc (9 10: l), furmshmg 7 (22 mg) The CHCI, ext 

was also chromatographed and furnished 4 (94 mg) and 7 

(64 mg). 
rel.-(8R)-As’-3,4-Methylenedloxy-3’,5’-d[me~~oxy-8 0 4’-neollg- 

nan (2) 011. IR v,,, N”lo’cm-’ 1615, 1595, 1505, 1255, 1140, 1100, 

1050. EIMS m/z (rel mt.) 356 (23, [Ml’), 194 (58), 163 (93), 147 

(20), 135 (97), 133 (40), 121 (16), 105 (lOO), 104 (24), 103 (39) ‘H 

(80 MHz, CDCI,). ‘%NMR (20 MHz, CDCI,) see Table 1 

rel -(7R,8R)-AS’-3,4-Methylenedloxy-3’,5,5’-rr~me~boxy-7-byd- 
roxy-8 0 4’-neolrgnan (4). Oil IR vi!; cm- ‘. 3480, 1635, 1590, 

1505, 1240, 1130, 1040. EIMS m/z (rel mt) 402 (2, [Ml’), 221 

(S), 220 (5), 209 (7), 208 (6), 205 (5), 194 (lOO), 193 (lo), 181 (7), 179 

(20), 165 (9), 163 (lo), 161 (7), 151(12), 147 (13), 137 (ll), 135 (lo), 
133(15),131(i3),123(l5),121(11) ‘HNMR(6OMHz,CCI,)see 

Table 1 Monoacetate (4a) Compound 4 (16 mg) was dissolved rn 

a mtxt. of Ac,O (0 5 ml) and dry pyridme (0 3 ml) and kept at 

room temp. for 8 hr Usual work-up afforded the monoacetyl 

denvative 4a (15 mg). ‘H NMR (80 MHz, CDCl,) see Table 1 

re1-(7S,8S,7’R,8’R)-3,3’,4,4’,5,5’-Hexametht>xy-7 0.7’,8 8’-hgnan 
(7). Mp, IR, ‘H NMR (see Table 1) and MS data are m agree- 

ment with ht. values [lo] 
rel.-(8R,S’R)-3,4; 3’,4’-Dlmethylenedloxy-9B_hydroxy-(6a) and 

rel.-(8R,8R’)-3,4; 3’,4’-drmethylenedloxy-9x-hydroxy-8 8’,9 0 9’- 
ltgnan (6b). Spectral data of this mixt are m agreement with ht 

values [6, 7,9] 
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