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Abstract -Bark and wood of Necmndra rurbacenris (Laurxcac) contain, besides the known furofuran lignans ( + )- 
sewnin, ( + )-demcthoxycxalsin and ( + bpipcritol the novel (lR,SR~,6S~2-(3’-methoxy-4’,5’- 
methyknodioxyphenyl~6-(4’-hydroxy-3’-methoxyphenyl~3.7dioxabicyclo[3.3.0]oaanc [( + )-mcthoxypipcritol] and 
(I R.ZS.5R)-2-(3’-mc~hoxyl’,5’-methyknedioxyphenyl)-3,7-dioxa-6-oxobicyclo[3.3.0Joc~ne. 

-.- -- -- .-- - _. _-- 

IW-RODUCTION 

Botanical material. identified by Professor Klaus 
Kubitzki (Uaivenitit Hamburg) as belonging to 
N4ctMdra tutbocensis (HBK) Nea, was coIlacted by Dr. 
Hip6lito F. Paulino Fo. (Universidade Estadual Paulista, 
Araraquara, So Paulo) in the vicinity of Humaita 
Amazonas. A sampk of trunk bark was found to contain 
four furofuran lignans, the known ( + bscsamin (la), ( +)- 
dcnuthoxyexalsin (lb) [2] and (+bpiperitol (lc) [33, 
besides the new ( + tmcthoxypiperitol (IO, Compound 2, 
belonging lo the rare furolactone type 1471, was ob- 

l Part 83 in the scria’Tt~ Chemistry of Brazilian bwaotpc”. 
For part 82 see ref. [l]. Based in put on the Docton~e rhau 
presented by M. G. de C. @resent rddrasz lnstituto de CSnck 
E.xaks. Uniwnidadc Federal Rurd do Rio de Janeiro. 
Scropkdia, RJ. Brasil) IO Uniwrsidadc de So Paub. 

taincd additionally, together with sitostcrol, sitostcnone 
and lichcxanthone. 

RESULTS 

(+tScsamin is one of the best known 2.6- 
(dkquatorial)diaryl-3,7dioxabicyclo[3.3.0]octaoe lig- 
nans. The reportad mp 123”, [a]o+71”, NMR (‘H and 
“C) and mass spectra [2,8,9] are all identical with the 
data obtained for Ir The idcnti6cation of la was 
cxmfhcd by catalytic hydrogcnolysis of the isolate into 
( - )dihydrocubebin (3) and (+)dihydroscsamin (4), 
both obtained previously by the same process [ 14 I I] as 
well as into ( - )dehydroxycubebin (s), a dehydration 
product of 3. 

Compounds lb (mp l&106”, [a]o+77”) and Ic 
(mp ca 70”, [a]o+ 70”) were identihed by their NMR (‘H 
and “C) and mass spectra [9] as (+ @zmcthoxycxcclsio 
(mp IOI-102”. [a]o + 54”) [ 121 and ( + bpipcritol 
(mp 79”, [a]o + 76”) [3], respectively. 

la AI’ = AI’ - PI 2 J 4 

Ih AI’ - PI. Al’ - hip 

k Af’ = PI. Arz - (;u 

Id Ar’ = Gu. Ar’ - Mp 

R - ptpcronyl 

cu - guJilcy1 

Mp = 3 mcthoxy .4.5. methykmdtoxyphenyl 
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Tabk I. “CNMR data of the furofuran lignan Id. the furolactone 2 and the 

producrs 3. 4 and 5 of catalyrr hydrogcnolysis of la’ 
..- - -._ -- _.- 

<’ II 2 3 4 5 
-_ . --.- 

1.1’ 135.6: 132.4 133.5 s; 134.3 134.0 s; 136.9 .S 134.0 

2.2’ 99.7; 108.5 99.7 5: 107.g 106.1 d; 107.8 d 108.0 

3.3’ 14tt.7; 146.5 143.4 5; - 1474 146.7 s; 147.6 s 147.5 

4.4 134.2; 145.0 134.9 5; -- 145.6 145.7 s. 147.6 s 145.8 

5.5 143.2. I 14. I 149.6 J; 109.2 108.0 d lag.9 

6.6, 105.4. II11 5 105.7 d; 121.7 118.9 d; 121.2 d 121.3 

7.7’ x5.4 US.7 d; 177X s 35.7 82.7 d. 33.0 I 39.1 

g.g 54.0. 536 45.6 d; 48.0 d 44.1 52.4 d; 42.1 d 46.5 
9.9 71.3 69.6 I; 69.X I 60. I 60.51; 72.7 f 73. I 
OSIC 55.5; 56 3 564 - .- - q; 
O#ZH: 101.0 101.3 I 100.6 loo.8 I 100.7 

l In order 10 MIltarc spcctralcomperisons lignans areconsidered to be oxidativc 

dunen of IWO cmnamyl alcohol umts, the two aliphatr C,&ainr of which are 

numbered. startmg from UK aryb. 7. 8.9 and T. 8’. 9’ [2]. 

The ekmcntary formula C2,Hz10T for 14 was dc- 
termincd by a combination of low resolution mass 
spcctromctry and NMR C and H counts. Trivial spectral 

analysis disclosed the presence of two mcthoxyls and one 
methykncdioxyl accounting for the thra carbons in 
excess of the basic C, Jignan skekton. These oxy-groups 
are substituents of two aryls identified with guaiacyl 
(IR v 34SOcm. ‘; ‘H NMR d6.8r6.85, 3ArH) and 
3-mexxy-4,5-methyknaiioxyphenyl (‘H NMR 66.55. s. 
2ArH) units. Tinz mass spectrum with the base peak at m/t 
179 (100 %) and another prominent peak a1 miz I51 (94 %) 
is consistent with this identification. Roth aryl groups 
must be equatorial since the NMR signals due to the 

aliphatic part of ld are closely comparabk with the 
analogous signals of the known compounds la, I b and Ic 
[9]. With identical relative configurations having thus 
ban verified for la. lb, lc and 16 the fact that all four 
compounds are dextrorotatory indicates their common 
absoluteconfiguration and establishes the structure Id for 
the novel compound designated ( + )-mcthoxypipcritol. 

The ekmentary formula C,,H,,O, for 2 was dc- 
termined by a combination of low resolution mass 
spcctrometry and NMR C and H counts. The mass 
spectral peaksat m/z 179 (807,)and 165 (lOOS/,),as wcllas 
the ‘H NMR stgnals for aroma1icOMc(63.91,s),02CH~ 
(65.97. s) and for IWO practically identical protons (66.51. 
6.53. both dd. J = 2 and 0.5 Hz) indicated again the 
existence of a 3-mc1hoxy-4,5-me1hylencdioxyphenyl 
(&H-O,) unu. This kavcs C*H:O, for thealiphatic part 
of the mokcuk. Two of the thra oxygcns belong IO a y- 
tactone (IR v I780 cm - *) and the third one IO an ether 
as shown in??The key NMR feature cot-kerns the H-l 
signal. NOI being bcnzylic, carbinolic or vicinal to a 
carbonyl. H-I gives a signal at relatively high held (63.09). 
Furthermore H-l, oaupying a central position on the 
aliphatic part. gives rise IO a strongly split multiplet (dddd, 
J = 7.9.7 and 2 Hz). The coupling constants suggest the 
existence of hydrogcns at the vicinal positions C-2 (J 
= 7 Hz), C-5 (J = 9 Hz) and C-8 (axial, J = 7 Hz; 
equatorial, I = 2 Hz). The geminal coupling of H-8, and 
H-8 is evidenced by J = 10 Ht H-5 is represented by a 
ddd.%ne of the couplings (J - 9 Hz) is due to interaction 
with H-l (see above). The additional couplings of J = 9 

and 4 Hz are due IO the vkinal axial and equatorial 
hydrogens at position C-4. Here the gcminal coupling of 
H-4, and H-4, is expressed by J = 9 Hz. This evidence 
leads 10 the alternative structural proposals 2 and 6. Roth 
support the aryl group al position C-2, a plausibk 
assignment also in view of the relatively large chemical 
shift (64.59) of the doublet representing H-2, which is 
both bcnxylic and carbinolic in nature. All possibk 
decoupling experiments were performed and cot~oborate 
the proposals. A decision in favour of structure 2 was 
reached considering the chemical shifts of the methyknc 
protons. For compound 6 similar values would be cx- 
pccted for both rnethykncs, whik in the case of 2 the 
carbinolic protons at C-g are part of a lactone system and 
are represented by signals at lower field (64.33.4.50) than 
the carbinolk protons at C-4 (b4.19.4.35). 

DIS<‘USSIDN 

The bark of Amazonian trees is usually overgrown by 
lichens and Ideally these should h carefully scraped off in 
order IO avoid the presence of compounds such as 
hchexanthone in the bark cxtmct. However, in the present 
work this was not done but it was observed that a sampk 
of trunk wood yielded all the compounds mentioned 
above with the expected exception of lichexanthone. 

A mmhanism for the transformation here exemplified 
by Id + 2 has been proposed 123 and the furolactone 2 
may be an artifact. 

LXPERI.HESTAL 

/solarion oj rhc consrirutnrs. Dry trunk bark WBS reduced IO 
powder (I 5 kg) and exlraclcd succcssr wly with bexanc and 

CHCI, in a Soxhkt apparatus. The hexam soln was coned IO a 
small vol. Lkhcxanthone crystallized ovcrmght and was sep 

arated by filtration. The filtrate was cvapd. The residue (5.5 g) was 

parcltmoned bc~wccn hcxanc and MeOH-Hz0 (9: II The top 

lap was cvapd. The revdue (2.95g) gave crysralltnc la. up 
arated by filtration from fatty OIL TIK methanolic layer was 

evapd. The revdue (2.44 g) was submitted IO flpsh chromato- 

graphy (&a @. CH,Cl,,-EtOAc rmxturer of grad&y maus- 

ing polarity). The raultmg fractions were scpara~ai by prep. TLC 




