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Ahstrac-Six bicyclo[3,2,l]octanoid neolignans, isolated from the benzene extract of Aniba simuluns Allen 
(Lauraceae) trunk wood, are shown to derive from two basic structures: l-allyl-8-hydroxy-6-(3’-methoxy-4’,5’- 
methylenedioxyphenyl)-7-methyl-3-oxobicyclo[3,2,l]octane, substituted by 4-hydroxy, 4-hydroxy+methoxy, 4- 
methoxy or 4,5-dimethoxy groups; and l-~yl-8-hydroxy-6-(3’-methoxy-4’,5’-me~yl~~ox~h~yl~7-methyl~- 
oxobicyclo[3,2,1]oct-Zene, substituted by 3-hydroxy or 3-hydroxy-5-methoxy groups. The structural proposals are 
based on spectral data, interconversions and synthesis of a derivative from the known (2R,3&3as)-3a-allyl-5- 
methoxy-2-(3’-methoxy,4’,5’-methylenedio. 

INTBODUCI’ION 

In previous papers on an At&u sp. (Lauraceae), now 
tentatively classified by Dr. K. Kubitzki, Hamburg, as 
Aniba simulans Allen, the occurrence of 15 neolignans, 
14 benzofuranoids belonging to structural types desig- 
nated l-5 [2] and one bicyclo[3,2,l]octanoid [3], was 
described. Only a minute quantity of the latter compound 
having been obtained, the determination of its constitu- 
tion had to rely solely on spectral data. On such grounds, 
6a had been preferred to 6h. Specifically, the benzylic 
proton was represented by a PMR doublet, which seemed 
to preclude the presence of protonated carbons at the 
two vicinal positions. Construction of models, however, 
showed that in several stereoisomers, such as, e.g. in 7c, 
the benzylic proton could also be represented by a doublet 
because of a dihedral angle HC(6)- C(5)H of cu 90”. A 
reexamination of the compound thus seemed desirable. 

In order to prepare an additional quantity of the 
compound, a fresh benzene extract of A. simulans trunk 
wood was fractionated on florisil and silica. Besides 
benzofuranoid neolignans, including zd, 3a and 3h [2], 
two compounds were obtained and characterized as 
bicyclo[3,2,l]octanoid neolignans by molecular formulae, 
C,;H,,O, and Cz2H,,0,, and PMR in CD&. The 
solutions darkened considerably overnight. The decom- 
position products, purified by silica TLC, were identified, 
again by HRMS and PMR, as the respective de-O-Me 

* Part 45 in the series ‘The Chemistry of Brazilian Lauraceae’. 
For Part 44 see ref. [l]. Taken from part of the Doctorate 
thesis presented by O.C.C. (Organization of American States 
graduate fellow, on leave of absence from Universidade de Costa 
Rica) to the Universidade de SHo Paul0 (1977). Sponsored by 
Institute National de Pesquisas da Amaz&nia, Conselho 
National de Pesquisas, Manaus, and by Funda@o de Amparo 
a Pesquisa do Estado de SZo Paulo. 

derivatives CZ,,Hz406 and C2iHza0,, the former being 
identical with the bicyclooctanoid neolignan (6) described 
in the previous paper [3]. 

Indeed, when another portion of the benzene extract 
was fractionated on silica as described previously [3], i.e. 
employing CHC& as a developing solvent, this a-ketol 
was obtained directly, together with the additional de-O- 
MederivativeC,,H,,O,,andtwodiosphenolsC,,H~~O~ 
and Cz1H2,0,. The structural relation of these pairs of 
a-ketols/diosphenols was demonstrated by transforma- 
tion of the former into the latter with Biz03, a specific 
agent for such transformations [4]. Methylation of the 
diosphenols gave ethers, CZ1Hz406 and CzzHz60,, 
whose oxidation led to C2iHz20, and CZZHz40,, 
characterized as diketones (v_ 1755 and 169Ocm-‘). 
Both have superimposable ORD curves and UV spectra. 
The PMR spectra again express the structural analogy 
of the compounds. The sole significant difference stems 
from the substitutive presence on a sp3-C either of a H 
or a OMe. Thus, both a-ketols must have analogous 
structures and, should the initial structural hypothesis 
be sound, allow the described reaction sequences to be 
formulated 7a-+7c+8n+&+9a and 7b-+7d+flb+ 
&l+9b. 

The correctness of these formulations was shown by the 
fact that 9a can also be obtained by acid catalyzed 
isomerization of lf, a compound with known absolute 
configuration 12, 3, 5J Clearly, this reaction proceeds 
by opening of the benxylic C-O bond to 10 and thus 
all chiral centres except the benzylic one have identical 
absolute configurations in precursor (If) and product @a). 
Nevertheless, since the PMR spectrum gives evidence for 
the trans-arrangement of the Me and aryl substituents 
in 9a (and 9h), the absolute configuration of C-6 can also 
be considered established. 

DIfiXXJSSION 

The ease of the reactions 78 + 7c and 7b + 7d initiated 
presumably by a trace of acid in the chloroform solvent, 
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leads to the complicated question of the actual existence 
of many of the neolignan types in Lauraceae species. 
With respect to the benzofuranoid types 1-3, we demon- 
strated their stability under conditions of extraction from 
the plant and separation on silica [3]. Confirmation that 
structures of types 2-5 are not artificial rearrangement 
products of benzofuranoids of type 1 is seen in the 
isolation of 26, 3a and 3b now also by separation on 
florisil (Experimental, Procedure 1). Such products, how- 
ever, could be produced non-enzymatically, post-mortem, 
in the plant, and a final answer to this question will have 
to await analysis of wood samples immediately after 
collection. 

The acid catalysed transformation lf+9a, described 
in the present paper, opens an additional line of thought. 
Do benzofuranoid and bicyclooctanoid neolignans arise 
by bifurcation of the biosynthetic route from a common 
precursor (11) subject to different cyclization modes, as 
we have advocated so far [6], or are initially formed 
benzofuranoids of type 1 rearranged to bicyclooctanoids? 
In the latter alternative, does the rearrangement occur 
in vivo, post-mortem or in vitro? The ease of the 
observedbenzofuranoid-bicyclooctanoidtransformation 
depends on the particular stereochemistry of lf, being 
less facile with 2,3-trans compounds of type 1 [7J. Even 
if bicyclooctanoids should indeed be formed directly 
from bicyclic precursors (ll), considering the observed 
reactions 7a + 7c and 7h --t 7d, how can one be sure about 
the metabolic or artificial nature of particular representa- 
tives of the bicyclooctanoid group of neolignans? 

JCXP-AL 

Isolation of compounak Procedure 1. A trunk wood sample 
(5 kg) of A. simulmrs (voucher Herbarium INPA 46800) was 
percolated with C6H,. A portion (15 g) of the extract (28 g) 
was chromatographed on a dry column (200 g floris& petrol 
-Et20 23). The column was cut into 12 equal portions, which 
on elution gave 12 fractions. Fractions 1-4 (2.9 g) contained 
terpenes, camphor, bcnxyl benroate and sitosterol. Fractions 5-7 
(2.5 g) were rechromatographed on florisil(l20 g), giving with 
petrol-Et,0 in the indicated proportions terpenes (1 g, 17:3), 
3a (50 mg, 41) [2], 3h (30 mg, 41 to 7:3) [2], a mixture (200 
mg, 7:3) and 2d (500 mg, 1:l) [2]. The mixture was separated 
into 7a (70 mg) and 7h (95 mg) by Si gel TLC (petrol-Et,O, 
3:7). Fractions 8-10 (6.5 g) c&a&d known benxofuran&d 
neolianans 12. 31. Fractions 11 and 12 contained resins. Pro- 
o&e 2. In-the isolation procedure described in ref. [2], applied 
to a sample derived from the specimen represented by voucher 
Herbarium INPA 46798, a fraction designated E was separated 
by Si gel TLC (CHCl, - MeOH, 24: 1) into a mixture of slower 
moving lf, 2d and 2f and a mixture of faster moving 6,7- 
dimethoxycoumarin and bicyclo[3,2,1] octanoid neolignans. 
The latter mixture was separated by Si gel TLC (Et,O) into 7d 
(80 mg, R 0.37), the coumarin (30 mg, R, 0.23), 7c (250 mg, 
R, 0.50), &I (70 mg, R, 0.57) and 8a (150 mg, R, 0.82). 

‘Reactions. The Me &hers (7a, 7b, 30 mg) in CHCl, were kept 
at room temp. (12 hr). The solns were evapd. The residues, 
purihed by Si gel TLC (petrol-Et,O, 3:7), gave resp 7c (17 mg) 
and 7d (24 mg). The a-ketols (7c 30 mg, 76 30 mg) and Bi,O, 
(30 mg) in HOAc (3 ml) were heated under re8ux (7c 0.5 hr, 
7d 1.5 hr). The mixtures were cooled to room temp., diluted 
with Hz0 and extracted with CHCI,. The CHCl, solns were 
washed, dried and evapd. The residues, purified by Si gel TLC 
(Et,O) gave resp &I (29 mg) and 8b (25 mg). The diosphenols 
@a 30 mg, 8b 30 mg), K,CO, (1 g), Me,SO, (0.2 ml) in 
Me,CO (10 ml) were refluxed @a 1 hr, 8b 2 hr). Work-up of 
the reaction mixtures, including Si gel TLC (E&O), gave resp 
& (25 mg) and 8d (20 mg). The O-methyldiosphenols (& 30 mg, 

&I 4 mg) in Me&O were treated dropwise with Jones reagent 
[8] until the solns had a persistent brown-yellowcolour. Work-up 
of the reaction mixtures, including Si gel TLC (Et,O) gave resp 
9a (22 ma) and 9h (2 ma). 

(1-R, 5$;6R, 7R, 8S‘)_Ali~l-8-hydroxy4methoxyd_(3’methm~ 
4’, 5’-methylerusiioxyphenyI)-7-methyl-3-oxobicycl~3,2, ljoctane 
(7a). Viscous oil (found: M+ 374.1735. C,,H,,O, requires: 
M+ 374.1729). A= (nm): 235 inf., 277,305 inf. (E 6900,2400, 
1200). e (cm-‘): 3311, 1718, 1620, 1515, 1450, 1053, 934. 
PMR (Ccl,, 60 MHz, T): 9.18 (d, J=7 Hz, Me-7), 7.18-7.95 
(m, C&-CH=, 2H-2, H-5, H-6, H-7), 6.48 (s, OMe-4), 6.2 
(s, OMe-3’), 5.7 (s, H-8). 5.66 (d, J=5 Hz, H-4). 4.76-5.18 (s, 
=CH2), 4.2(s, O;CH,);3.85-4.52 (m, CH=CH,j, 3.47 (d, J=2 
Hz, H-21, 3.4 (d, J=2 Hz, H-6). ORD (c 5 mg/lO ml, MeOH, 

methoxy-4’,5’-methyknedioxy&enyl)-7-methyl-3-oxobicvclo- 
[3,2,1&t& (7b). Viscous oii(fou&f M+ 40411829, C 22 He 28 0 f 
reouires: M+ 484.1835). EH (run): 236 inf.. 275. 300 inf. 
(e 6800, 1760,480). a& (I&?): -3436, 1704, 1624, 1506, 1445, 
926,835,815. PMR (CCl,, 60 MHz, 7): 9.22 (d, J=7 Hz, Me-7), 
7.2-7.9(m,CH,-CH=, 2H-2, H-7,OH), ca7(d, Jindet., H-6), 
6.92 (s, OMe-5), 6.42 (s, OMe-4), 6.14 (s, OMe-3’), 5.6 (s, H-8), 
5.43 (s, H-4), 4.7-5.12 (m, =CH,), 4.12 (s, O&H,), 3.80-4.50 
(111, CE = CH,), 3.49 (d, J = 2 Hz, H-2’), 3.42 (d, J = 2 I-Ix, H-6’). 
MS (m/e): 405 (26), 404 (100) M+, 237 (20), 209 (12), 207 (lo), 
205 (lo), 195 (28), 194 (lo), 193 (15), 192 (26), 181 (12), 180 
(12), 179 (28), 166 (14), 165 (55), 163 (15), 154 (18), 151 (18), 
149 (lo), 135 (lo), 91(18), 85 (15), 83 (28). ORD (c 5.05 mg/lOml, 
MeOH, 400-225 nm): C&,, -250, [til:‘,, - 1450, [+I,,, 0, 
l+qtpl +550, l+i285 0, M)G, -3200, ~~~~~~ 0. 

(lR,5S,6R,7R,8S)- 1 - Allyl-4,8 - dihydroxy-6-V -methoxy- 
4’5’ - methylenedioxyphenyl) - 7 - methyl - 3 - oxobicyclo[3/1] 
octane (7~). Mp 93-94” (E&O) (found M+ 360.1567. 
Cz0Hs406 requires: M+ 360.1673). w (mu): 239 inf., 275, 
281 sh kz 4900,1250.1050). z!? (cm-‘): 3388,1704.1630,1610, 
1500,1455,1ti,930. PMR(C~?~CI,,~O’MHZ,T): 9.12(d,J =7Hz, 
Me-n. 7.63-8.23 (m. CHXH=. H-7). 7.75 Cd. J=8 HZ. H-6: 
det. by Eu(fod),-shift), 722 (s, H-2);7.46 (2, .J = 4 Hx,~ H-5j. 
6.14 (s, OMe-3’), 5.82 (d, J=4 Hz, H-4, s upon double irrad. at 
I 7.46), 5.76 (8, H-8), 4.63-5.08 (m, CH=C&), 3.77-4.43 (m, 
CH=CH,), 4.1 (s. O&H,), 3.43 (d, J=2 Hz, H-2’), 3.28 (d, 
J=2 Hz, H-6’). MS (m/e): 360 (100) M+, 361 (24), 270 (68), 
271 (15), 229 (22), 192 (ll), 165 (16). ORD (c 4.84 mg/lO ml, 
MeOH,220-4OOnm):[~]~‘,, -275Wl,,,Wl~~ + 15Wl2770, 
Ml:‘,, -2900, [&,, 0, [#]tkd’,, +800. Acetylation (Ac,O, 
C,H,N, room temp., 20hr) followed by the usual work-up gave a 
mixturewhich wasseparated by SigelTLC(Et,O)into7c(R 0.5, 
22x), monoacetate (R, 0.57, 8%) and diacetate (R, 0.64, 7&). 
Diacetate, viscous oil, e” (ID): 239 inf., 275,281 sh (c 4950, 
3900, 3600). e (cm-i): 1730, 1626, 1504, 1449, 1236, 936, 
842. PMR (60 MI-Ix, CDCl,, 7): 9.04 (d, J=7 I-Ix, Me-7), 
7.36-8.2 (m, C_H,CH=, H-6, H-7), 7.82 (s, OAc), 7.8 (s, OAc), 
7.52 (s, H-2), 7.55 (d, J=4 Hz, H-5), 6.06 (s, OMe-3’), 4.53 (d, 
J=4 Hz: s upon double irrad. at + 7.55; H-4), 4.67 (s, H-8), 
4.73-5.16 (m; CH=CH,), 3.76-4.43 (m. CH=CH,), 4.03 (s, 
OXH,). 3.56 Id. J=2 Hz. H-2’). 3.46 (d,J =2 Hz, H-6’). MS 
(i/e): -& (34jti+, 445 (iO), 3&i (17);296 (19), 283 (N), 282 
(23), 270 (21), 192 (ll), 165 (lo), 85 (lo), 83 (ll), 55 (12), 43 
(10% 41 (17). 

(lR,5R,6S,7~8R)-l-Allyl-4,8-Gihydroxy-5-methoxy-6-(3’- 
methoxy-4’,5’-methylenedioxypheny[-6-methyl-3-oxobicyclo- 
13.2.1loctune (7d). Viscous oil (found: M+ 390.1686, C H 0 21 26 7 
;e&&: M+ ‘390.1679). eH-(nm): 237 sh, 274 (e 6000,205O). 
&I?! (cm-‘): 3472.1718.1637.1515. 1456.1437,934,841. PMR 
(G MI-Ix, ‘CD&, 7): 9.18 (2, J=$ Hx,.Me-7), 7.60-8.16 (m, 
CH,CH=, H-7), 7.58 (d, J=8 Hz, H-6), 7.56 (s, H-2), 6.67 (s, 
OMe-5), 6.13 (s, OMe-33, 5.89 (s, H-8), 5.61 (s, H-4), 4.65-5.05 
(m, CH=CH,), 3.73-4.4 (m, CH=CH,), 4.07 (s, O&H,), 3.53 
(d, J= 2 Hz, H-2’), 3.38 (d, J= 2 Hz, H-6’). MS (m/e): 390 (60), 
M+, 391 (15), 349 (13), 317 (94), 318 (21), 300 (29), 259 (12), 
192 (20), 181 (17), 167 (20), 165 (28), 149 (56), 137 (12), 123 
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(lo), 91 (15), 86 (18), 84 (29). 77 (16), 59 (40), 57 (36), 55 (28), 
43 (loo), 41 (48). 

(lS,5S,6R,7R,8S)-l-ANyl-3,8-dihydroxy-6-(3’-mefhoxy-4’,5’- 
methylenedioxypheny~ - 7-methyl-4-oxobicyclo[3,2,lkct - 2 -ene 
@a). Mp 186-187” (Et,O) (found M+ 358.1410, CzoHzzOs 
requires: M+ 358.1416). en (um): 245,258 inf. (E 9150,850O). 
E_?H’NaoH (nm): 243, 285, 306 (E 6850, 4900, 5500). &E: 
(G-i): 3400, 1665, 1628, 1500, 1447, 925;860, 830. PMR (60 
MHz, CDCls, 7): 9.01 (d, J=7 Hz, Me-7), 7.40-7.86 (m, 
C&CH=, H-6, H-7), 6.97 (s, H-5), 6.1 (s, OMe-3’), 6 (s, H-S), 
4.6-5.05 (m, CH=C&), 3.87-4.43 (m, CH=CH,), 4.06 (s, 
OXH,). 3.98 (s. H-2), 3.42 (d J=2 Hz. H-2’). 3.28 (d, J=2 
I&, H%‘). MS‘ (m/e):‘358 (186) M+ 359 (25j,‘287 (iti), 209 
(56). 193 (17), 192 (79), 179 (17), 165 (19), 137 (21), 91 (12), 77 
t;\g(l2& OR: (;;,*B/lO ml, MeOH, 220-400 :,mI: [4]& 

[qFj$& ‘- 1 lt%.” ’ 
J0J +5250, c4],,, 0, c+],,, -4900, 

(lS,5R,6$7R,SR)- 1-All+3,8-dihvdroxy-5-methoxy-6-(3’- 
me~hoxy-4’,5’-met~yl~d~xypheny~-7-~ethyl-4-ox~b~y~lo- 
13.2.1loct-2-ene 0%). Mu 164-165” (Et,O) (found: M+ 388.1519. 
?-;,‘it,O- reqt&: bl’ 38815221‘,\;~1nm1. X4 %‘I( S% c 
7.UJ01 AEbjb “‘ontnmI.X2ml ,~85lo~:~8rinl:3lxl;i-~Il;rr,!~, 
&i51li ~5:; tern-’ I 3-192, 1680, 1630, 1500, 1450, 1430, 922, 
853. PMR (60 MHz, CDCl,, T): 9.08 (d, J=7 Hz, Me-7), 7.30- 
7.86 (m, CIICH=, H-6, H-7), 6.66 (s. OMe-5), 6.1 (a, OMe-3’), 
5.99(s, H-S), 4.57-4.97 (m, CH=CH,), 3.93 (s, H-2). 3.77-4.43 -_. 
(m, Cfl=CH,), 4 (s, O&H,), 3.5 (d, J=2 ‘Hz, H-2’), 3.3 (d, 
J=2 Hz. H-6’). MS (m/e): 388 (8) M+. 358 (3). 329 (4). 315 
(3), 279 ill), 256 (6); 213 (4), ti (4), ‘192 (isj; 179 (7); 167 
(38), 149 (92), 129 (9), 112 (14), 95 (21), 91 (9), 85 (54), 77 (12), 
73 (38), 71 (47), 69 (47), 67 (42), 57 (76), 55 (85), 43 (84), 41 
(lOO).ORD(c 2.2m&110ml,MeGH,220-400nm):[~]~,, -1300, 
Mm 0, W&s +2150, L&z 0, bA%o -3850, M% -2100. 

(lS,5S,6R,7R,SS) - 1 - Allyl- 8 - hydroxy - 3 - methoiy - 6 - (3’ - 
methoxy-4’,S-methylenedioxyph~y~-7-methyl-4-oxobicyclo- 
[3,2,1]oct-2_ene(&).Viseousoil(fot&l: M+ 372. 1565,Cz,Hi,0, 
reauires: M+ 372.1973). X?ZH (nm): 243. 258 inf. Is 10900. 
8850). e (em-‘): 3356, 25, ‘1637, 1616, 1515, 1453, 935; 
833. PMR (60 MHz. CDCl.. 7): 9.05 Id. J=7 Hz. Me-7). 7.37- 
7.86 (m, Ca,CH=,‘H-6, &7j, 7,02 (s,‘H-5), 6.37 (s, &e-3), 
6.13(s, OMe-3’),6(s, H-8),4.56-5.03(m, CH=C&), 3.43-4.1 
(m, CH=CH,), 4.08 (s, OzCI-Iz), 4.33 (s, H-2), 3.38 (d, J=2 
Hz, H-2’), 3.28 (d, J=2 Hz, H-6’). MS (m/e): 372 (9) MC, 
354 (2), 301 (2), 279 (3), 209 (6) 192 (9), 179 (5), 165 (6), 149 
(18), 101 (18), 83 (21), 77 (7), 59 (61), 55 (28), 43 (RIO), 41 (29). 
ORD (c 3.2 mp/ 25 ml, MeGH, 22tL-400 nm): ]b]lk, -4000, _ _ _ _ 
[&5 0, ]+I%, $7250, [&,o 0, ]#&o -9100. ML -3400. 

(lS,5R,6S,7R,8R)-l-Allyl-S-hydroxy-3,5-~thoxy-6-(3’- 
methoxy-4’,5’-methylenedioxyphenyl)-7-methyI-4-oxobicyc~- 
/3.2,11oct-2-en&d).Viseousoil(found: M+ 402.1685.C,.H,,O, __ _” , 

requires: M + 402.1679). eH (nm): 243,258 inf. (E 7100,725O). 
e (em-‘): 3356, 1692, 1629,1506, 1449,934. PMR (60 MHz, 

CDCl,, 7): 9.1 (d, J=7 Hz, Ma7), 7.2-7.7 (no, C&CH=, H-6, 
H-7), 6.7 (s, OMe-5). 6.33 (s. OMe-3), 6.13 (s, OMe-3’), 6 (s, 
H-S), 4.58498 (m, CH=CHL). 4.3 (s, H-2), 3.3’7-4.03 (m, 
CH = CH,), 4.05 (s, O,CH,), 3.51 td. J=2H+ H-2’), 3.32 (d, 
J=2 Hz, H-6’). MS (m/e): 402 (3) MT, 372 (7), 360 (3), 354 
(3), 317 (3), 279 (2), 243 (4), 223 (3), 181 (13), 149 (3), 113 
(11),91 (9), 83(35),77!15,. ‘I 1171. 57t891. 551721. 43(100 
41(75).ORD (c 2mg/25ml. hl~H._‘?l~-lO(~nml’[Q~‘;,, -31 Sk , 
k&o ‘A Ml%~ +3950, Mm 0, ML, -9650, MlS’io -6500. 

(lS,5S,6R,7R) - 1 - AIZyE- 3 - merhoxy - 6 - (3’ -methoxy - 4’,5’ - 
methylenedioxypheny~-7-methyl-4,8-dioxob~ycZo[3,2,l]oct-2- 
ene (9a). Mp 147-148” (Et,O) (found: M+ 370.1422, C,iH,,O, 
requires: M+ 370.1416). eH (urn): 248 inf., 269 (e 8650, 
9000). %‘! (cm-‘): 1754. 1689. 1631. 1608. 1506. 1453. 1433. 
936.853TMR (66 MH; CD& 7):‘8.93 id, J=? Hz, ‘Me-7); 
7.33-7.57 (m, C&CH=), 7.63-8.13 (m, H-7), 7.43 (d, J=8 Hz, 
H-6), 6.45 (s, H-5), 6.26 (s, OMe-3) 6.12 (s, OMe-3’), 4.58-5.05 
(m, CH=CH,), 4.73-4.4 (m, CH=CH,), 4.04 (a, O&H,), 4.15 
(s, H-2), 3.73 (s, H-2,6’). MS (m/e): 370 (100) M+, 371 (26), 
329 (20), 301 (15), 205 (38), 192 (50), 191 (29), 179 (12), 177 
(16), 166 (33), 165 (21), 125 (23), 119 (12), 91 (16), 77 (16), 65 
(12), 53 (13), 39 (16). ORD (c 2.82 mg/25 ml, MeOH, 220400 
3;T-i r4l’: I 

- 113w Id1335 0, Ml% -4-2of3w m95 0, k$lts,o 
- *J*IHI I 1-1 a - 0, [#&s +@3& &I~.,~ 0. 

(lS,5R,6S,7R)-l-Allyl-3,5-dimethoxy-6-(3’-melhoxy-4’,5’- 
methylenedioxyphenyl)-7-methyl-4,8-dioxobicyclo[3,2,l]ct-2- 
ene (9b). e, (em-i): 1754, 1689. 
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