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gave an oil (1 kg) which was distilled under vacuum in order 
to remove volatile compounds. The residue (332g) was 
submitted to column and prep. TLC to yield 102mg of 4 
(system I, R, 0.55; system 2, R, 0.46) and 0.7 mg of 5 
(system 1, R, 0.61; system 2, R, 0.52), identified by com- 
parison with authentic samples (TLC, IR. mmp). 4 was also 
found in the EtOH extract (4 mg). 

Aristolochic acid lu methyl ester methyl ether (4). The 
fraction containing the aristolochic acids from 13.3 kg dried 
roots was fractionated in phenolic and nonphenolic acids by 
countercurrent distribution as previously reported [I]. A 
portion of the phenolic acid mixture, after the removal of 
the main components by crystallization (dioxane). was 
treated with CH:N: and submitted to prep. TLC (system I, 
R, 0.~55; system 2. R, 0.46) yielding the methyl ester of 
0-methylaristolochic acid Ia. 2.4 mg, identical to aristolo- 
chic acid I methyl ester (4). 

Aristolochic acid la ethyl ester ethyl ether (6). Methylation 
of the remaining portion of phenolic acids with CHNz and 
separation of the products by prep. TLC (system 1. R, 0.60; 

system 2, 0.51) afforded the ethyl ester of O-ethyl- 
aristolochic acid Ia (6), 7.6 mg, mp 266”. UV hFJ’,‘1H nm 
(log l ): 252 (4.4). 319 (4.0), 392 (3.8): IRvk,yicm ‘: 1709 
(C=O), 1592, 1506 (NO& 1460, 1383. 1326. 1274. 1221. 1145, 
1047, 933 (CHzO?), 806, 753: ‘H NMR (60 MHz, CDCII): 6 
1.47 (6H, m, 2X Me), 4.28 (4H, m, 2xCH:O). 6.31 (2H. s. 
CH>Oz). 7.02 (IH, d, .JG7 = 8 Hz. H-7). 7.62 (IH. t, -I,_.+ and 
Ja_,= 8.3 Hz, H-6). 7.73 (IH. s. H-2). 8.S7 (1H. dd. J<.,,= 
8.5 Hz, Js_, = 1 Hz, H-5), 8.79 (lH, s, H-9); EIMS, 70 eV, m/z 
(rel. int.): 383 [Ml+ (30), 338 [M- 0CH2Me]l (17), 337 [M - 
NO?]+ (54), 310 (24), 309 [M - NO, - CHZ=CH:]+ (IOO), 308 (9). 
281 (17). 280 (39). 279 (IS), 251 (9). 
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Abstract-The trunk wood of Licaria chrysophylla contains rel-(7S, 8R, 1’S, 5’S)-A8’-3,3’S’-trimethoxy-4,5- 
methylenedioxy-1’,4’,5’,6’-tetrahydro-4’-oxo-7.1’,8.0.2’-neolignan (chrysophyllin A), which differs from all other 
known benzofuranoid neolignans by showing 7.1’ (rather than 8.1’) and 8.02 (rather than 7.0.2’) linkages 
between the propenylphenol and allylphenol derived moieties. 

The trunk wood of Licariu chrysophylla gave a con- 
siderable proportion of a novel neolignan, CZZH260,, 
designated chrysophyllin A (la). The base peak of its 
mass spectrum (m/z 192) was assigned to ion 2. If the 
signals due to such a molecular unit are deleted from 
the ‘H and 13C NMR spectra, all remaining signals are 
comparable with the analogous signals of the cyclo- 
hexenone moiety of 3’-methoxyporosin (3a) from 
Anibu ferrea [2] (Table 1). Nomenclature and num- 
bering of neolignans follow the rules outlined in a 
recent review [6]. 

*Part LXVIII in the series “The Chemistry of Brazilian 
Lauraceae”. For Part LXVII see ref. [l]. 

Such is the similarity of the spectral data that even 
stereochemical identity can be assumed to exist. 
Thus, the reciprocal y-effect between C-5’ and C-7’ 
noted for porosin (3b) [5] is reproduced by la which 
must also bear H-5’ and the ally1 group in a cis relation- 
ship. The sole significant differences in the spectra refer 
to the NMR signals of all ally1 protons, which appear at 
a consistently higher field in la than in 3a and 3b, and 
of the carbon at position 6’, which appears at lower 
field in la than in 3a and 3b. The signal of C-6’ of 3a 
and 3b is located at a relatively high field due to the 
protective y-effect of the cis-methyl on C-8. Since no 
such protection of C-6’ occurs in la, the existence of 
a tmns-methyl could be suspected. In this case C-7’ 
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Table 1. NMR spectral data of neolignans* 

Position la 

‘H datat 

3a PI 3b [3,41 la 

“C data* 

3a PI 3b [51 

1 
2 
3 
4 
5 
6 
7 
8 
9 
1’ 
2’ 
3’ 
4 
5’ 
6’ 

I’ 

8’ 
9’ 
OMe 
OMe 
OMe 
OzCHz 

- 
6.32d. 1.5 

- 
- 

6.39d, 1.5 
- I 

2.90d, 10.5 
5.05m, 
1.48d, 6 

- 
- 
- 
- 

3.94dd, l2,5 
2.45, l2,5 
1.89& 12 
2.42brdd, 14.5.5.5 
2.24dd. 14.5,8 
5.2m 
5.05m 
3.58s 
3.76s 
3.93s 
6.01s 

- 
6.5-6.8m 

- 
- 

6.5-6.8m 

5.75d. 5.5 
2.6m 
0.55d, 7.5 

- 
- 
- 
- 

3.80dd, 12,5 

1.7-2.7m 

5.5-5.9m 
4.9-5.3m 
3.62s 
3.80s 

- 

5.92s 

6.76d, 2 
- 
- 

6.83dd, 8,2 
6.93d. 8 
5.89d, 5.5 
2.6m 
0.52d, 7.5 

- 
- 

5.59s 
- 

4.02dd, 12.5 
2.22dd, 12,5 
1.92t, 12 
2.69dd, 14.7,7 
2.36dd, 14.7,7 
6.0m 
6.35m 
3.62s 
3.90s 
3.90s 

- 

136.1 129.8 128.3 
102.3 106.2 108.6 
149.7 147.8 148.5 
130.2 147.8 148.5 
143.4 108.2 110.9 
109.1 118.7 117.8 
62.1 87.4 87.2 
82.2 42.8 42.5 
18.9 11.6 11.6 
48.3 48.7 50.2 

169.6 167.0 183.4 
127.4 126.6 100.1 
192.7 192.3 196.6 
77.2 77.3 76.8 
37.8 32.2 32.0 
- - - 

39.1 39.8 39.0 
- - - 

133.7 132.7 132.5 
118.8 119.8 119.8 
57.1 59.2 57.8 
59.3 60.4 55.9 
60.3 - 55.9 

101.7 101.1 - 

*Chemical shifts in ppm from internal TMS for CDClr solutions at 270MHz (1) 60 MHz (3a) and 
220 MHz (3b) for ‘H spectra; at 20 MHz for “C spectra. Coupling constants (J) in Hz. 

ta Values, multiplicity, coupling constant [J(Hz)]. 
f15 Values. 

la R-R=CH, 

lb R=Me 

3a R’-R’=CH,, R’=OMe 

3b R’=Me, R2=H 

2 4 5 6 

. 
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should suffer the y-effect. This also does not happen. 
The chemical shifts for C-7’ of all three compounds 
are practically identical (6 39.420.4). Thus in com- 
parison with 3a and 3b, in la methyl and aryl must be 
interchanged. The carbon of position 1 of the aryl not 
substituted by hydrogen, is not expected to protect 
significantly either C-6’ or C-7’. Indeed. the presence 
of the aryl group in close proximity of the ally1 
protons is the sole reasonable explanation for their 
absorption at relatively high fields. 

The location of the aryl-methyl substituents at 
interchanged positions is confirmed by further 
observations. Double irradiation of H-8. clearly a 
carbinolic proton (6 5.05), in la causes the collapse of 
the methyl-doublet (6 1.48) to a singlet; and vice- 
versa, irradiation of H-9 causes the change of the H-8 
multiplet to a doublet of J = 10.5 Hz. This coupling 
constant, much larger than JH_T.H_X ( = 5 Hz) in the 
porosins (3a, 3b), as well as the chemical shift of the 
methyl protons (S 1.48). which are more shielded 
(&,,, = 0.5) in the porosins, points to a trans-aryl- 
methyl relationship in la. All other possible decoup- 
ling experiments were performed and led to the 
expected results. 

The presence of a small amount of chrysophyllin B 
(lb) in the extract was detected by ‘H NMR spectral 
means. 

The biosynthesis of the porosin type neolignans (3) 
was postulated to involve coupling of the propenyl- 
phenol and the allylphenol derived radicals 4 and 5 
[6]. By analogy, the biosynthesis of the chrysophyllin 
type neolignans would require the coupling of 4 with 
the 2,4-dihydroxy-5-methoxyallylbenzene derived 
radical, 6. A biomimetic synthesis of a bicycio (32.1) 
octanoid neolignan with the aryl and methyl sub- 
stituents at analogously abnormal positions as in the 
chrysophyllins has been achieved by the concerted 
[2 +4] cycloaddition of (E)-isosafrole to a 2.3- 
dimethoxy-6-hydroxyallylbenzene derived molecular 
species [7]. 

EXPERIMENTAL 

Isolntion of constituents. A sample of trunk wood of L. 
chrysophyffa (Meissn.) Kosterm. (voucher Xyl. 7265, Herb 
92081. INPA. Manaus) from the Negro-Marie Rivers. 

Amazonas. was reduced to powder (IS g) and percolated 
with petrol. Partial evaporation of the solvent and cooling to 
room temp. gave a ppt (0.1 g). This was purified by TLC 
(Si gel, C,HsEtOAc. I : I) to la (66 mg) and a mixture of la 
and lb (I9 mg). 

Rel-(7S,8R, l’S,5’S)-Ax’-3, 3’, 5’-tn’methoxy-4,5-methylene- 
dioxy-I’, 4’, S, 6’-tetrahydro-4’-0x0-7.1’, 8.0.2’~neolignan 

(chrysophyllin A, la). Mp 183-185” (C,H,). (Found: 402.1683; 
CZZHlhOT requires: 402.1679.) UV AK?’ nm: 158 inf.. 273 (t 
14250. 20 1001. IR ,Eficrn~‘: 1680, 1645. 1635. 1515, 14.50. 
1200, 1070. 1035. 950, 830, 790. ORD (c. 0.5 mg/lOml 
MeOH): [$jl,,) 0, [dip: + 22 510, [&lior 0, [4112;1” - 55 500, 
[rp]2T‘ 0, [4]!$ + 8040, [41ZzT 0. MS ml-- (rel. int.): 402 (6), 361 
(l5), 331 (T), 301 (31). 192 (100). 179 (2(f), 165 (II). II8 (11). 
91 (IQ, 77 (II). Dihydro deriuatice. Hydrogenation of la in 
MeOH over Pd-C and purification of the product by TLC 
gave an oil, ‘H NMR (60 MHz, CDCI,): fi 6.40 (d, J = 2 HZ, 
H-2. H-5). 1.90 (d, .J = II Hz. H-7). 5.15 (tn. J = II. 6.5 Hz), 
I.55 (d, J = 6.5 Hz. 3H-9). co 3.9 (superimposed. H-5’). 2.50 
(dd. .I = I?, 6 Hz, H-6’). 1.85 (t. J = I? Hr. H-6’). 1.5 (m, 
superimposed, 1H-7’). I.2 (m. 1H-8’). 0.8 (2. J = 7 Hz, 3H-9’), 
3.61. 3.73, 3.93 (3s. 3OMeL 5.97 (s, O:CH,). MS M/Z: 404 
[Ml’. 
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