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Ah&act-Seven neolignans, isolated from the benzene extract of Aniba burchellii Kosterm. (Lauraceae), included 
the hitherto ,unknown (2S,3S,5s)-5-allyl-5-methoxy-3-methyl-2-(~,~-me~yl~~oxyphenyl)-2,3,5,~te~~ydro-6- 
oxobenzofman and (1R,5R,6R,7R)-1-allyl-6-(4’-hydroxy-3’-methoxyphenyl)-3-methoxy-7-methyl~,8~oxobicycl~ 
[3,2,l]oct-2-ene. The former structure was previously assigned to a constituent of A. terminalis Ducke which is in 
fact the SR-epimer. In addition to the latter constituent, all other previously described 4-oxobicyclo[3,2,1]oct-2ene 
neolignans had their absolute configuration established. 

INTRODUCTION 

Neolignans from Lauraceae are generated by ox&dative 
dimerization of propenylphenols either with propenyl- 
phenols [2+] or with allylphenols. The latter class, com- 
prising benzofuranoids (e.g. l-3) and bicyclooctanoids 
(e.g. 4-7), is especially interesting, since its structural 
features can be correlated with botanical source. Thus, 
in all such neolignans of a particular species there is either 
dioxygenation or trioxygenation of the propenylphenol 
derived moiety, with either the j3- or the a-configuration 
of the ally1 substituent (Table 1). A @llyl occurs only 
with au a+@. An a-ally1 may occur with an a- or a @ryl. 

Careful fractionation of the companion substances of 
burchellin (la), present in minor quantities in the C6H, 
extract of A. burchellii, led to the isolation of 6 additional 
compounds lb, 2a, 2b, 3, 4a and 5a. Previous isolation 
of lb and 2b from A. a&‘% [3], of 3 from A. terminalis 
[5] and of 4a (guianin) from A. afinis [3] allowed these 
compounds to be identified by direct comparison with 
authentic samples. 

Considerable difficulties are encountered in the classi- 
fication of Lauraceae species. The above deductions, if 
correct, are of systematic significance. It is desirable, 
therefore, to examine their validity. A step in this direc- 
tion concerns the re-examination of Aniba burchellii. In 
the previous analysis of this species only the benxo- 
furanoid neolignan burchellin (la) was encountered [9]. 
Guianin (4a), the stereochemically corresponding bicyclo- 
octanoid neolignan was Srst reported in a wood sample 
collected in the vicinity of Manaus, and attributed to 
A. guianensLs [lo]. Dr. K. Kubitzki, Hamburg, however, 
pointed out subsequently that this species is endemic to 
French Guiana, and Dr. W. A. Rodrigues, Manaus, re- 
examining the botanical material (voucher Herbarium 
INPA 13880), concluded that it is identical with A. 
burchellii. Thus, the co-occurrence of burchellin (la) and 
guianin #a), which since has been verified for A. affinis 
[3], in one specimen of A. burchellii remained to be 
demonstrated. It also seemed desirable to identify the 
minor neolignans of A. burchellii. 

Identification of 2a (positive Cotton effect at 315 nm), 
relied upon spectra and a preparation by thermolysis and 
acid isomerization of burchellin (la) of known absolute 
configuration [l]. Assignment of structure 2a to a 
metabolite of A. terminalis (negative Cotton effect at 3 15 
nm) [5] must thus be wrong. Since this metabolite, as 
well as 2a ex A. burchellii, leads to 3 upon pyrolysis, the 
compounds differ with respect to chirality at C-5, and 
the metabolite of A. terminalis possesses the SRconfigura- 
tion in which the ally1 occupies the a-face of the molecule. 
This conclusion is reasonable, inclusively because epi- 
burchelhn with a 3a a-ally1 (and not burchellin with a 
3a /I-allyl) is the major 2,3-trans-benxofiusnoid neolignan 
of A. terminalis. 
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IR (e 1748 cm- l) and UV spectra of 5b ex A. affinis 
[3] and of the novel compound 5a are closely comparable. 
Significant differences of the PMR spectra concern only 
signals due to O&XI, in 5b vs OCIJ,, O_H in 5a. These 
substituents occupy the 3,4-aryl positions, as shown by 
the typical 2 (T 3.43, d, J=2 Hz), 5(~ 3.27, d, J=7 Hz), 
6 (T 3.48, dd, J=7, 2 Hz) proton pattern. The OH (and 
not the OMe) is vi&al to H-5, since it is the H-5 signal 
and not the mid-point of the H-2, H-6 multiplet which 
suffers a considerable paramagnetic shift upon acetylation 
[resp. A (ppm) 0.24 vs 0.081. 

*Part 44 in the series ‘The Chemistry of Brazilian Lauraceae’. 
For Part 43 see ref. [l]. Taken from p&t of the Doctorate thesis 
Drc%eDted bv U.B. to the Universidade de S&o Paul0 (1977). 
bponsored 6y Funda@o de Amparo d Pesquisa do E&do de 
SHo Paula. 

t Centro de Tecnologia Agricola e Alimentar, EMBRAPA, 
Rio de Janeiro. 

The relative configuration of guianin (4a) and other 
bicyclooctanoid neolignans, obtained during the study of 
A. a&is, was formulated as shown in 4a-4e and Sh, 5c 
[3]. Comparison with 6a-fid and 7a, 7b, of established 
absolute stereochemistry [8], obtained during the study 
of A. simulans, show that the formulations also represent 
the absolute configurations of these compounds. The 
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Table I. Number of propenylphenol + allylphenol derived neolignans from Lauraceae classified according 
to oxygenation and configuration 

Ar-oxygenation of precursors 
propenylpheuol allylphenol neolignancon6guration 

3,4 3,4,5 3.4 334,s a-Ar /?-Ar n-Al B-Al 

A. bimhdiii Koszem. 
benxofuranoids 5 0 : 0 5 0 0 4 
bicyclooctanoids 2 0 0 2 0 0 2 

A. aj$uis (Meissn.) Mez. [3] 
benxofuranoids 4 0 3 1 4 0 0 4 
bicyclooctanoids 5 0 2 3 5 0 0 5 

A. terminalis Ducke (5]* 
beruofiuanoids 6 0 6 0 3 2 2 0 
bicyclooctanoids - - - - - - - - 

A. simulans Allen [6,7,8] 
benxofuranoids 0 14 12 2 8 5 7 0 
bicyclooctanoids 0 7 3 4 7 0 7 0 

benzofuranoids 0 4 4 0 3 0 2 0 
bicyclooctanoids - - ,- - - - 

Ar, aryl; Al, allyl: A., Ada; IV., Nectar&a. 
*Compounds whose presence was inferred only by spectra are not listed. For correction of the 

stereochemistry at C-5 of one constituent, see present paper. 
7 Two benzofiuanoids in which OMe (and not allyl) possess alternatively the 3aa- and 3a~-configuration 

are not listed. 

la Ar=Pi 
lb Ar=Ve 

2a Ar = Pi 
2b Ar = Ve 

40 R’ = Me, R* = R3 B H 
4b R’ = Me, RZ = OMe, R3 = I-l 
4c R’ = H, R2 = GMe, R3 = AC 
4d R’ = Me, R* = OMe, R3 = AC 
4e R’ = R3 = AC, RZ = OMe 

OR’ 

6a R’ 
6b Rr 
6c R’ 
6d R’ 

Sa Ar = Gu, R = H 
Sb Ar = Pi, R = H 
Se Ar = Pi, R = OMe 

OMe 

sR*=H 

= H, R* = OMe 
= Me, R2 = H 
= Me, R2 = OMe 

7a R=H 
7b R = OMe 

Pi.. . piperonyl, Ve . . veratryl, Gu . . . guaiacyl 
Mp .3-methoxy-4,5-methylenedioxyphenyl 
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Cotton effects of all compounds of type 6, positive at 
280 and negative at 325 nm, can be assigned to the enone 
and the aryl chromophores respectively. Thus, since the 
Cotton effects of all compounds of type 4 are negative 
at 280 and again negative at 315 nm, the two series of 
bicyclooctanoids must show opposite configuration at 
C-l and identical configuration at C-6. 

The stereochemical disparity of compound types 4 and 
6 is also indicated by spectral differences (e.g. v_: 4a 
1681 cm-‘, 6a 1695 cm-‘; t H-2: 4a 3.90, 6a 4.33). 
Pyridine induced solvent shifts, though identical for the 
common cyclohexenone parts of the molecules, are 
stronger for exo H-6 and Me-7 in 4a than for endo H-6 
and Me-7 in 6a. 

ExPERlMENTm 

Isolation of constituents. A. burchellii (voucher Herbarium 
IPF!AN 14907) from the vicinity of B&m, ParS. State, was 
identified by Jo&o Mur9a Pires. A sample of powdered trunk 
wood (5 kg) was extracted with C$H,. The extract (18.5 g) was 
crystalhzed from MeOH to give la. The mother liquor was evapd 
and the residue submitted to dry column chromatography (350 
g Si gel, C,H,-EtOAc, 1:l). The column was cut into 26 equal 
portions, which were eluted separately, giving 26 fractions. 
Fractions l-6 gave aliphatic material (4.i g), 7zlO (0.8 g) gave 
alinhatic esters and 3 bv Si ael TLC (CHCL-MeGH. 91). 
21123 (0.3 g) gave lb by Si gerTLC (C&I,-EtbAc, 1: 1),‘24-26 
(0.4 g) gave la by Si gel TLC (C,H,-EtOAc, l:l), and 11-20 
(6.2 g) was crystallized from MeGH to la. The mother liquor 
was evapd and the residue submitted to dry column chroma- 
tography (300 g Si gel, Et,O). The column was cut into 11 equal 
portions, which were eluted separately, giving 11 fractions. 
Fractions l-4 gave aliphatic material (1 g), 5 (0.8 g) gave 2a 
by Si gel TLC (C,H, -EtOAc, 1: l), 6 (0.3g) was se&at&d by 
addition of CCL into insoluble 4 and soluble 2a, 7-11 (2.9 a) 
was crystahiied from MeGH to la. The mother liquor waseva 
andtheresidueseparated byrepeatedSigelTLC(C,H,-EtOAc, 
1:l) into the following compounds with the indicated R_s: Lh 
(0.24), la (0.36), 2b(0139), 4(0&t), 51(0.46), 2a(O.51), 3 (0.67). 
Total auantities (in ma) obtained: la (2300). lb WO). 20 (800). 
2h(2ti),3(300);4(2&5a(lO). . ‘. . ‘. ’ ‘. 

(2S,3S,5S) - 5 - Ally1 - 5 - methoxy - 3 - methyl - 2 - (3’,4’ - 
methylenedioxyphenyl) - 2,3,5,6 - tetrahydro - 6 - oxobenzofuran 
(2a).Viscousoil[Found:34O.13OO,C,,H,,O,requiresz34O.1311]. 
*(cm-r): 1709, 1640, 1600, 1490, 1441, 1390, 1250, 1190, 
1150 AM&” (nm): 240, 290, -315 (E resp. 10550, 7000, 4800). 
PMR (CDCl,, 100 MHz, 7): 3.14 (s, H-2, H-S, H-6’), 3.77 (d, 
J= 3 Ha, H-2), 399 (s, O;CH,), 4.34 (s, H-4), 4.27-4.46 (A, 
CH =CH,), 4.84 (s, H-7), 4.94-5.14 (m, =CH2), 6.82 (s, OMe), 
6.98 (dq, .I= 7, 3 Hz, H-3), 75 (d, J= 7 Hz, CH,), 8.63 (d, 
J = 7 Ha, Me-3). MS (m/e): 341 (25), 340 (100) M+, 300 (15), 
299 (71), 271 (15), 239 (17), 211 (ll), 178 (18), 177 (14), 149 
(19), 135 (38). ORD (1.12 x lo-* M, MeGH, 375-230 nm): 
[+I% +37400, t&t 0, mbz +212@-% mm -17ow 
k%!‘w -85% k&w 0. 

6. Aiba, C. J., Femandes, J. B., Gottlieb, 0. R. and Maia, 
J. G. S. (1975) Phytochemistry 14, 1597. 

7. Aiba, C. J., Alvarenga, M. A. de, Castro C., O., Giesbrecht, 
A. M., Gottlieb, 0. R. and Pagliosa, F. M. (1977) 
Phytochemlstry 16, 7410. 

8. Alvarenga, M. A. de, Castro C., O., Giesbrecht, A. M. and 
Gottlieb, 0. R. (1977) Phytochemistry 16,180l. 

9. Lima, 0. A., Gottlieb, 0. R. and Magalh&es, M. T. (1972) 
Phytochemistry 11, 2031. 

(lR,5I/6R,7R)-l-Allyl-6-(4’-hydroxy-3’-methoxyphenyl)-3 10. Biilow, M. V. von, Franca, N. C., Gottlieb, 0. R. and 
methoxy-7-methyl-4,8-dioxobicyclo(3,2,l]oct-2-ene (5a). Vis- Puentes S., A. M. (1973) Phytochemistry 12, 1805. 

cous oil [Found: 342.1473. Cz,,Hz20, requires: 342.14671. I& 
(cm-r): 3330, 1748, 1680, 1600, 1515, 1458, 1382, 1290, 1175. 
eH (nm): 223, 273 (.s resn. 10900. 7300). PMR (CCL, 60 ..- 
MHZ, i): 3.27 (d, J= 7~2, H-5,), 3.48 (dd, j= 7, 2 Hz, Hd’), 
3.57 (d. J= 2 Hz H-2’). mid-noint of H-2’. H-6-m 3.48. 3.85 
(s, H:2), 4.0-4.3 (A, =CH), 4.6-5 (m, =CH,), 6.2 (s, OMe-3% 
ca 6.35 (H-5), 6.4 (8, OMe-3), 6.8-7.1 (m, H-6), 7.4-7.7 (m, 
CH,-1, H-7), 8.87 (d, J = 7 Hz, Me-7). MS (m/e): 343 (34), 342 
(100) M+, 299 (30), 271 (40), 180 (23), 179 (a), 178 (32), 165 
(40), 164 (56), 152 (41), 150 (25) 148 (19), 144 (46), 135 (30), 
105 (28). ORD (1.28 x 10m4 M, MeOH, 400-230nm): [$]J400 
+lC’@4 hW?i~ +2500, ML +17’& h%+i, +180(X film 0, 
Ml853 - 6350, [&,, 0. Acetate acm-r); 1735 br, 1658, 
1600, 1490, 1420, 1350. PMR (CDCi3, 60 MHz, T): 3.03 (d, 
J= 7 Ha, H-S), 3.33.5 (m, mid-point 3.4, H-2, 6’), 3.73 (s, 
H-2), 4-4.3 (m ,=CH), 4.45 (m, =CH& 6.2 (s, OMe), 6.3 (s, 
OMe), 7.7 (8, OAc), 8.84 (d, J = 7 Hz, Me-7). 

Zsomerization of la. Pyrolysis. la (100 mg) in C,H,NEt, (0.5 
ml) under Nt was maintained at 100-105” (15 hr). The soln was 
cooled, suspended in HzO, neutralixed with 2N HCl, and 
extracted with Et,O. The Et,0 soht was washed with satd aq. 
NaCl, dried and evapd. The residue was separated by Si gel TLC 
(Et,O) into la (18 r&) and 2a (54 mg). Acid treatkent.-la (220 
ma) and TsGH (1 ma) in CH,Cl, (20 ml) was stirred at room 
t&p. (48 hr). The so& was n&t&&d v&h aq. NaHCO, and 
the organic phase washed with satd aq. NaCl, dried and evapd. 
The residue was separated bv Si gel TLC (Et,O) into la (85 ma) 
andZa(22mg). _ - - - . __ 

Comparison of solvent shifts. (TCDCI,--K.D.EF) 4al6a H-2 
0.20/0.20, H-8,0.32/0.32, H-5, &41/O%, HI6 6.42/0.2, Me-7 
0X2/0.08, ArH 0.39, 0.29, 0.21/0.49, 0.39. 
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