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Abstrwt-The trunk wood of ~Vvc~ondro pu&u/a was found to contain 1.dgcranylgcranodioic acid besides five 
neolignans, the known vcragucnsm and the novel ‘I-hydroxy- and 7-oxo-3,4.3’.4’-tetraoxy-8.8’~neolignans. all with the 

(8S.8’Rbabsolutc configuration. 
-.. -- --_ - - --- _ 

Although numerous Necrundro species arc widely dis- 
tributed all over Brazil, relatively few chemical analyses 
have ban reported: One of the possible explanations for 
the ncgkct of this genus may bc due IO the difficulty In 
classifying plant material in the Ocoreo-,Vectondru group 
of the family Lauraccac. Professor Klaus Kubltzki. 
Lniversitit. Hamburg, is working towards this goal and 
kindly identified the species analyscd in the present paper 
as Mecrundru pukrub (Scholl.) Nas. A sample of trunk 
wood of this plant was found to contain a diterpcnoid (la), 
sitostcrol (2). sitostcnonc (3). as well as the ncohgnans 4 
(veragucnsin C2.33). 5, 6r, 6b and 6~. Compound 5 has 
already been described [4,5], although with the wrong 
B’Sconliguration. Compounds la. 6r. 6b and 6c have not 
been reported previously. 

In order to facilitate comparisons among different 
ncolignans, the numbering of thcsc compounds follows 
the biogenetic rules outhned in ref. [63. 

RCSCLlS 

The numbr of carbons and hydrogens in the elemcn- 
lary formula (C:,,H,,,,O, J of la was atabhshcd by KMR 

counts. The mass spectrum contamed a [M - H#] ’ 
peak (m, z 316) but no [%i] ’ peak. L)lazomethanc mcthy- 
lation produced a diester (lb), m agreement with the 
presence of IWO carboxyl groups. both of which (vnuX 
1691, 1656cm ‘) must bc z&unsaturated. Tlus fact, 
together with NMR evidence for four methyls linked to 
double bonds. SIX allylic methylcncs and four olefinic 
protons. led to la as one of the powble structures. 7’hls 

P 
reposal was confirmed by detailed analysts of the 
H NMR and “C NMR spectra. 

The central methyls arc equivalent. The corrapondmg 
chemical shift of 61.64 is closely comparabk with the 

-. --- _- -_ ___ 

‘Part LXXIX m the scncs The Chctmsvy of Brazjlian 

L~ra~eac”. For Part LXXVIII. see ref. [I J, Based on the M.!k. 

lksls prcsenrcd by J.C.Y. IO the Umvcrs&de Federal de sio 

Carlos (19XS). 

value of 1.62 for the central methyls of gcranylgeramol 
[7]. Thus compound la must possess an analogous all- 
rr4ns gcomctry, at least in its central pan. The two 
peripheral methyls arc not equivalent. As indicated by 
their chemical shifts, one must be s~tuatcd at the z- 
positlon (3-W. 61.81, d. J = 1.5 Hz; P-H, 66.77. ry. J 
= 7.0. 1.5 Hz) and the other at the @-position (B-Me. 
62.15. d, J = 1.5 Hz; a-H, 65.69, y, I = 1.5 Hz) of x,/l- 
unsaturated carboxyl systems. These assignments were 
confirmed by double resonance expcrlments and arc 
closely comparabk with the analogous data for the two 
model compounds 7 (z-Me, 6 1.88; B-H, 67.00) and g (B- 
Me, 62.18; z-H. 65.72). lfthc modelcompounds 7 -9 [8,9] 
are numbered according to the corresponding positions of 
I, the following “C NMR comparisons (6valucs) again 
favour the proposed structure for this compound: lb;7 
167.23.168.90 (C-lh 127 55:‘128.40 (C-2). 12.39; 1 I.50 (C- 
17): lb;8 115.37~11560(C-IS). 168.62.16Y.O0((‘-16); lb:9 
136.07: 136.06 (C-IO), 125.1 I. 125.56 (C-I I), 16.03~15.40 
(C-19). 

The elementary formula (ClJHJ&,) for 5 was dc- 
tcrmmed by a combination of low-resolution mass spcc- 
tromctry and NMR counts. The constitutional formula 
was established by trivial NMR assignments. Proof of the 
structure and of the absolu~c configuration relied on the 
acidatalysed transformation of 5 Into ( - )-galbulin (10) 
[IO]. a tcrralm-type neohgnan of known absolute 
stereochemistry. 

Oxidation of 5 kd IO the ketone ti. The IR (v_ 
1670cm ‘) and UV (i., 3@4 nm. t 7700) data for this 
oxidation product and for the three compounds 6a 

(C10H22%L 6b (CZ~H&,J and 6~ (Cl,Hl.O,) are 
closely comparabk. The problem in this series concerns 
the relauve lccaluatlon of the bcnzylic mcthyknc and the 
benzyhc carbonyl groups. The ‘H NMR spectrum of 6b 
shows IWO signals for methykncdioxyls. one at 65.94 and 
one at d6.02. The latter signal. revealing conjugation with 
the bcnzylic carbonyl, must be assigned here, and m the 
specrra of 6a and 6c (Table I). to a pipcronyloyl unit. 

An additional compound of the diaryl-butanom rypc 
(6e) was raxntly described and characterized by spectral 
means (Tabk 2) including mass spcctrometry. The base 
peak, ml: 194. corresponds IO 1 le. The veratryl and not the 
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pipcronyl group must thus be linked to the carbonyl 
group. Stnrngely, the mass sptrum of 6e lacks another 
intense peak for lb at m;: 162 [ 11 J. In our mass spectra 
the fragmcntatlon ions I1 and 12 gave rise to intense 
peaks: tint/z (rel. int.) 178 (100). 164 (97k 6b 178 (100). 
162 (91); 6c 178 (100); 66 194 (ICQ 178 (99). Clearly the 
thra new compounds possess a piperonyloyl residue and 
guaiacyl (6#, pipcronyl (6)) and veratryl (6c) moieties, 
rapactively. 

The absolute configuration of (- &albulin (10) is 

known [ 121. Since 10 can be obtained by acidcatalyscd 
cyclization of 5 and 5 can be converted by oxidation into 
w Sand 6d must have the samechiralitics at C-8 and C-g’ 
as those known to occur in 10. The ORD and CD curves 

of 66 and of all the other representatives of series 6 show 

Ar = PI 

AI = PI 

AI = PI 

Ar - Vc 

128 Ar = Gu 

12b AI = PI 

12C AI = Vc 

12d AI = vc 
Ar =ve 12t AI - PI 

comparable Cotton cliccts and all these compounds thus 
have identical absolute configurations. 

EXPERLWEMAL 

Isolorron oj rhe tonsr1rueru~. A sampk of the trunk of 

~V.pukulo was collcc~d from Cardoso Is&and (close IO the 

southern littoral of So Paul0 State) by Dr. Mario Motidome 

(Universidadc de So Paula). Identficatron of rhe S~UXS was 

done by Prof. Klaus Kubltrkl (Lnrvenitat Hamburg). The 

sampk was drKd at room temp. and separated into bark and 

wood. Powdered bark (263 g) was cxtrtied with CHCI, m a 

Soxhkt apparatus. The solvent was evaporated and the rardw 

(5.97 g) was subjozted to dry CC (I90 g Merck silica gel 60: 

CHCI, EtOAc. 9: I). The column was cue Into 25 parts of equal 
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Tabk I. ‘H NMR spectral data for dtarytdimcthyl-n-butanonc ncohgnans 

(CDCI,. 270 MHz) 
- ._ ~. -. - 

H Multiplmly J (Hz) 61 6) 6c 
._.~__~ -.~.--- .-- -- 

2 . 7.27 7.26 7.27 

5 : 8 6.76 6 75 6.16 
6 dd 2.8 1.29 1.32 1.29 
n dq 5. 1 3.21 3.29 3.21 
9 d 7 1.12 1.12 1.12 
2’ d 1.5 b.blt 6.67 6.70 

5’ d n b.gb 6.18 6.82 

6’ dd 1.5.8 b.b7+ 662 6.72 

7’ dd 7.135 2.58 2 56 2.60 

7’ dd 7. 13.5 2.42 241 2.44 

X’ dqr 5.6.5. 7 2 22 2.19 2.24 
9’ d 65 0.84 Ott2 0.114 

3’-OMC .r 3.X6 3.ttb$ 

4’-OMc 5 3Ut: 

3.Q0,CHI 5 6.02 6021 6.021 

3’.4’-OICHz 5 5.94 
~. - .- - - 

*<‘overal by CHU, peak. 

t Multipkt 

r lnterchangcabk asstgnments. 

211 

Tabk 2. “CNMR chcrmcal shtfts (6) for diaryl- 
dimethyl-n-butanonc ncohgnans (CDCI,. 20 MHz) 

- 

c 61 66 6c 6e 
-- ---- .- -.---.-_-.-.- 

I 129.5 128.9 128.1 129.1 

2 101.9 101.9 101.1 110.5 
3 l4g.7 l4R.3 148.1 148.9 
4 152.8 I51 I 151.5 152.9 
5 log.4 log.4 108.3 109.9 
6 124.4 124.4 124.2 122.4 
7 2025 ml.1 m2.0 202.4 
a 43 3 43.4 43.0 42.0 
9 I53 15.2 15.2 14.8 
I’ 1326 134.7 1332 134.5 

2’ III.8 108.2 III.3 108.0 
3’ 146.7 141.5 149.0 141.4 
4’ 144.2 I45 9 147.5 145.6 
5, 114.4 109.1 II24 109.4 
6’ 122.1 122.2 122.6 121.9 
1’ 37.8 31.9 37.5 31.4 
8’ 41.5 41.6 41.3 41.2 
9’ II4 I I.6 I I.2 II 2 

Ohle 560 55.8 55.7 
ohle 559 55.8 

DKHz 101.9 loo.9 101.8 IO05 
O&-H, IO1 9 

--.-- - ~-- 

kngth. each of whrh was extracted wnh CHzCII M&H. The 

solvents were evaporated. Residues I. 2 and 3 were composed of 

fats. Residues 4. 5 and 6 were submntcd separately to prep. TLC 
on uhca gel developed with hexanc MczC0(9. I) followed by 
sdica gel dcvelopbd wtth C.H. EtOAc (4: I) to give 66 (33 rngb 
6c (34 mg) and 6a (I I mg). Raduc 4 was crystallized from Et,0 

~,~-GCIM&WK&OLC ocd (la). Mp 109112’ (MeOH) 

IRvKa’cm 
uv *WZ” 

‘. 3352-2742 (OH). lb91 (CO). lb% (C-C); 

nm: 217 (L 16800~ ‘H NMR (270 MHZ (CD,)jCOK 

66.71 (rq. J -. 10. I.5 Ht H-3). 2.32 (q (hrA J - 7.5 Hz. 2H-4). 

2.Os2.21 (m. 2H-5.2H-8.2H-9.2H-I2.2H-l3). 5.16 (m. H-7. H- 

II), 5.69 (q, J - I.5 Hz_ H-15). I.81 (d. J = I.5 HI, 3H-IQ lb4 

(s(hr), 3H-lg. 3H-l9A 2.15 (d. J - I.5 Hz_ 3H-20) 2.83 (s(br). 

2COJH);MSm:‘z(rcl.mt$[M] (abscnt).3lb(I)[.M-H,O]‘. 

298 (I) [3lb-HaO]‘. 288 (2) [3lb-CO]‘. 270 (I) [298 
-C0]‘.235(2).217(3).213(1),l~9(4),lgl(3,.17g(45,.1~(1lA 

lb3 (5). lb2 (28A lb1 (5A 150 (8). I49 (35). I35 (l9A 122 (I I). 121 

(41). IO1 (IbA IO5 (9). 95 (299). 93 (61) Mcthylation of I wtth 

diazomethanc. followed by purttkation (sdica gel column; 

C,H, McICO. Il:3) of the reaction product gave the durvrhyl 
ear lb. oil. IR vz cm 1: 1720 (COA (653 (c-c). ~HNMR 

(270 MHz, CDCI,). 66.73 (r(br) J - 6.5 H7. H-3A 225 (q. J 
- 1.5 Hz, 2H-4). 2.13 2.05 (m. 2H-5.2H-8,2H-9.2H-l2.2H-l3). 

5.13 (m. H-11 5.10 (m. H-II). 5.61 (s(h). H-15). 1.83 (d, J 
= I.5 H7,3H-11). lb0 (s(br). 3H-lg. 3H-19). 2.16 (d. J = 1.5 Hz 

3H-2OA 3.31 (s. OMc). 3.68 (s. OMe); “CNMR (20 MHz 
CDCI,)6 l6n 62(C-lb). 167.23(<‘-I). 159.91 (C-14). 142.21 (C-3). 
13bOl(C-IO). 133.91 (C-b), 127.55(C-2),125 II (C-ll).l23.06(C- 

1). I I5 31 (C-15). 51.57 (M&-I) 50.61 (M&-lb). 40.95 (C-91. 

39.61 (C-5). 38.26 (C-13). 21.40 (C-g), 21.40 (C-12). 26.62 (C-4). 

26.03 (C-20). Ig.l9(C-IU), lb.03 (C-19). l2.39(C-Ilk MSml:(rel. 

int.1 [Ml’ (ahscnl). 330 (5) [M - MeOH]‘. 302 (3) I3343 
-C0]‘.298(4).270(2),249(4).217(9).213(13).189(15).167 

(31), lb4 (b), lb3 (101 149 (IOO), I35 (IO). 122 (19). I21 (89). IO7 

(30). IO5 (22). 95 (34). 93 (621 bl (M). 
(lR.~,g’R~l-H~droxy-).4,3~,4’-rcrr~r~x~-8.8~-~oli~~ 

(5). For IR. ‘H NMR and “C NMR and MS,~compouod 2 in IO gave 4 (65 mg). Residue 8 was purified by prep. TLC (siha gek 
C,H,-EtOAc. 4: I) IO gtve S (98 mg) Residues 9. IO and I I were ref. [4]. Additional data: [a]:: - I5 (c 0.104; CHCI,); CD (c 

submitted separately IO prep. TLC on stlrca gel developed wtth 

CHCI, Me#ZO (9. I) followed by silica gel developed wnh 

C,H, EtOAc (4: 1) to give 5 (98 mg) and la (Lw) mg). Powdered 

wood (3 kg) was extrrrtcd with CHCI, m a Soxhkt apparatus. 

The solvent was evaporated The residue t I.4 g), trcalcd as above. 

gave 2 (38 mg) and 3 (21 mg). 
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(8S,8’R)4’-ff~drox)-3’-mcrhox~-3.~~h~~~x~~7~~.~ 

t~&lyn~ (6a). VISCOUS 011; IR vg,Cm ‘. 3447 (OH). 1668 (CO). 

1600 1500 1456 (Ar); UV i=” nrn. 228. 276. 304 (t313CQ . I 
18250. 7600~ ‘H NYR: see Tabk I. “C N.MR: see Table 2; 

MS m : (rel. ml.): 342 (8) [Ml’. 178 (1001 164 (97). 149 (20). I37 
(?6).135(7).121(16),9I(14) [z]g -lll~(c0.79;McOH);ORD 

(r 0.79; MCOH k [&I @, - l3Hw).[~]~~+4250.[~]~,+6650. 

tOI 20, TV] _ o “; Dt.yhyT ~~H;d;luu~~ - 27w. 

&A ’ 
c . 

163;; - 7900. 
~+4lOO. [Ulm+ I3ax 

1 ‘6 + m. LO] y!$ - 7600. [U] ia!, - 2aX. [a] K - 4900. 
(XS.8’R~3.4.3’.4’-Dimrrh~le~diox).-7-oxu8.8’-ruol~non (6)). 

V~rous otl; IR vzcrn ‘: 1682 (CO). 1609, 1489, 1445 (AK); 

UV j.u~“‘nm~229.276.305 (c 33 50I 17550.705O);‘H NMR: 

see Table I. “C NMR: XC ‘Tabk 2; MS m : (rel. In!.): 340 (2) 

[Ml’. 178(lOO). 162(91), 149(17). 135(26h I21 (IO).91 (6);[z]; 
+ 88 (~0.82: M&H); ORD (cO.X2; M&H): [.$]fi. + 12400, 

L&l % +6900. [&]I** + 8250. [6],,,,0. t&I::, .-6600. [&]:“,t 
IX(K). [Q]:‘~, -4400. [91r,s0. CD (~082; McOH): LO]% 

.5600. [U] :“fm + 1200. [U] y: + 5950. [U] Ej - 6700. [U] \$, 
- 2050. [U] 5; - 5950. 

(8S,8’R)-3’,4’. L)crwrhox~- 3.4.nurh~lncdiox)-7-oxu-8.8’-nco- 
/I~MI (6~). Viscous 011; IR vfi&cm ‘. 1672 (CO). lbo7, 1503. 

1459 (Ar); L:V i M*‘H nm. 229. 275. 304 (I: 33 350. 19950. 7950); 

‘H NMR. see TaTL I; “C NMR: see ‘Tabk 2; MS m:z (rcl. in!.): 

356(2)[M]‘. 178(1(X3). I51 (19). 149(18). 135(6). I21 (12),91 (8k 

Lx];,’ + 118 (~0.53; M&H); ORD (c-0.53; McOHt [@]p’o, 

+~.[~]~~,+83~.[~]~-+87M.[~],,O.19]::,-5LUX). 
[&I$‘, - 3350. [@]:‘z. - 5800. [6]2,~0. CD (~0.53; M&H): 

LOIRZ + SCM vJl% + 42at [U]Fr! + 5900. [Ul**, lly‘ - 5450. 

LUIY!, - m. LOIK - 9700. 
(8$8’R~3,4.3’.4’-7’rr~rhoxy-7-oxu8. (60. To 

a soln of CrO, (2 7 g) m H,O (IO ml) COK HISO, (2.3 ml) was 

added. The reagent was added dropwise to a soln of 5 (I5 mg) m 

McICO (max temp. 20.) until in rook on a penIstent yellow- 

brown colour. The reactIon mixture was poured mto HIO and 

the mlxturc extracted wrth CHCI,. The CHCI, layer was dried 

(anhydrous Na/SO.) and the solvent evaporated. The residue 

was purdicd by prep TLC (sihca gel; C,H,- EtOAc. 4: I) IO give 

(4 (I I.7 mg), v~sc‘ous 011 IR v%crn ‘. 1670. 1602. 1506. 1460. 

1409. UV j.z$)H nm: 22Y. 275. 304 (t 33600. 19450. 7700); 

‘H NMR (60 MHz. CCL): 66.8s7.25 Im. H-2. H-6). 6.27-6.55 

(m. H-5, H-2’. H-5’. H-6’). 3 70 (s. 2 x OMc), 3.67 (5. 2 x OMc). 

2.90 3.40 (m, H-8L I.48 2.57 (m. ?H-7’. H-8’). I 02 (d. I = 7 Hz 

3H-9). 0.78 (d.J = 6 HJ. 3H-Y’). MS m I (rel. ml.): 372 (5) [Ml., 

l94(100).178(99).165(30).151(23).137(10L135(4~121(4).107 
(17). 91 (8). [z]g +83’ (r 0.90. MeOH)I ORD (~0.90; M&H): 

[619’, +8850. I&)?‘!~ +8200. [O]pL.: +83M. [&lmO. t&l::- 
.-675(-I. [&I;“!, - 1900. [$I:‘,.- 5200. [@]2,,0 CD (<-O.yo. 

-6300. [O],“p, -2100. [U]z= Moo. 

(7S,8S,8’R~3.4,3’.4’-~eframefhox~7.6’.8.8’-neo/i~nan (IO). To 

compound 5 (I5 mg) in CH,CI, (3 ml). ptolucnaulpbonic acid 

(I mg) in CH,CI, was added. The soln was kept for I hr at room 

temp.. and then. after rhe addition of more CHIC&. was 
ncutralizal with aq. NaHCO,. The organic layer was dried 

(MgSO,). fil~crcd and evaporated. Recrystalluat~on of the rc- 

sldue from Et,0 gave 10 (13.3 mg), mp 128-130 . III. 
mp 132.8 133.6 [IO]. IR v$,&cm I: 1593. 1474 (Ar). 774; 

UVigHnm. 230. 281 (c 19650. 69200); MS. see rcf [l3]. 

‘H NMR(60 M~CCl.t66.47.6.18.5.89(tpch~,res~tlnly2. 

2 and I aromatic protons). 3.67.3.63,3.39 (each s. respozlivcly I. 2, 

I OMe), 3.25 (d,J - 9 Hz_ H-7’). I.65 I.30 (m, 2H-8.8’). 2.63 (d,J 
= 7 Hz. 2H-7h 1.02 (d,J = 5 Hz. 3H-9).0.80 (d. J - 5 Ht, 3H-9’); 

[a]; - IS’ (~0.80. M&H). III. [IO] - 8.5; ORD (~0.80: 

MaHI t~l,,.O.1416. - l4m. t4laoO. Cbl!!, + 17 150 
[.$I?.. +5550, [&]\c- +6250 CD (c 0110. .McOHr. [0]E,I 

- 8430. [U] p: + 5550. [U] 3 - 1800. [U] z:,’ + 8700 
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