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Abstract-The frets of FGrolu cartnata contam the hgnans ( - )-cubebm, ( - )-hmokmm and ( +)-asarmm, besides four 
neohgnans of the /3aryloxy-arylpropane type and two neohgnans of the benzodloxane (euslderm) type 

INTRODUCTION 

Vzrolu cartnata IS one of the most widespread and 
abundant Mynstlcaceae species m the low reaons of the 
Amazonian valley Several of Its parts have mdlgenous 
medlcmal uses [2] Previous studies demonstrated the 
occurrence m the trunk wood of 7,4’-dlmethoxyflavone 
besldes three tetrahn type neohgnans (+)-guamcm (la), 
(-)-lsootobaphenol (lb) and (-)-galcatm (lc) [3], 
and m the bark of tryptammes [Z] besides two blphenyl 
type neohgnans, dehydrodleugenol (Zn) and O-methyl- 
dehydrodleugenol (2b) [4], of three b-aryloxy- 
arylpropane type neolignans, ( - )-carmatone (3a), carma- 
tonol (3b) and cannatol (3c), of four benzofuran type 
neohgnans cannatme (4a), carmatldm (4b), dlhydrocan- 
natmol (4c) and dlhydrocarmatldm @id), of a @tryloxy- 
arylpropanol type neohgnan carmatldlol (5) and of a 
dlaryl ether type neohgnan dehydrodleugenolB (6) [S-7] 
The present study revealed the presence m the fruit kernel 
of three known lrgnans, ( - )-cubebm (7a), ( - )-hmokmm 
(7b) and (+ )-asarmm (8), all Isolated previously from Y 
multmervra [8], besides the jGaryloxy_arylpropane type 
neohgnan 9a and the benzodioxane type neohgnan eu- 
sldenn, here designated eusldenn-A (10a) The latter 
compound, isolated previously from Mynstlcaceae [9] 
and Lauraceae [lo] species, together with additional & 
aryloxy-a&propane type neohgnans (1 la, 11 b, 1 ld) and 
another benzodloxane type neohgnan (12) was also 
located m the perlcarp 

In order to faclhtate compansons among the different 
compounds numbermg of neohgnans follow the blo- 
genetic rules outhned m a review [lo] 

RESULTS 

Spectral compansons (Tables 1 and 2) classdied com- 
pound 12, CleHl.,02 OH(OMe)J, mto the group of 

*Part XXV In the senes “The Cheuustry of Bravhan 
Mynstwzaceae” For Part XXIV see ref [l] Taken from part of 
the doctorate thesis presented by S H C to Unrversidade de silo 
Paul0 (1983) 

tPrese.nt address Departamento de Quirmca, Umversidade 
Federal de Alagoas, 57000 Mac&, AL, Brazd 

benzodloxane neohgnans Its maJor distinction from the 
known euslderms A (lOa), B (lob) [lo], C (10~) and D 
(1Od) [ 1 l] refers to the presence of a propenyl instead of 
an ally1 side chain The aryl/Me substltuents are CIS- 
oriented m euslderms C and D and trans-oriented m 
eusldenns A and B, as m the novel compound 12 now 
designated euslderm E Besides, the ORD curves of 
euslderms A and E show posmve Cotton effects around 
300 nm 

Spectral compansons (Tables 3-6) classtied com- 
pounds 9a, lla, llb and lld into the group of 8-0-4’- 
neohgnans Compounds 9a, ClsH150(OMe)JCHz02, 
lla, C,sH,~O(OMe)40H, and the model compound 9b, 
C1sHISO(OMe)s, a constituent of Myrtstlca fragruns 
[12], share all ‘H NMR features due to the basic neo- 
hgnan skeleton (Table 3), including the benzyhc methyl- 
ene bands, with the exception of the ally1 denved signals in 
9a and 9b vs the propenyl denved signals m Ila 

Compound llb, CI,H1,O(OMe),(OH)z, and 
the model compounds llc, C,,H,,O(OMe),OH, a 
constituent of V surmamensts [13], and 9c, 
C,sH,,0(OMe)50H, a constituent of M fragrans [12], 
share many ‘H NMR features due to the basic neohgnan 
skeleton (Table 4), mcludmg the benzyhc oxymethme 
bands The H-7, H-8 couphng constants for the threo- 

denvatlve llc (J = 8 Hz [ 133) and the erythro-denvatlve 
9c (J = 3 Hz [12]), however, are dlagnostlcally different 
and the novel llb (.I = 4 Hz) must thus exist in the 
erythro-configuratlon Furthermore llb and llc are 
characterized by propenyl substltuents, while 9c IS charac- 
tenzed by an ally1 substltuent 

Compound lld, C,BHIJ02(0Me)40H, and the syn- 
thetic model compounds lle, C18H1402(OMe)., [13], 
and 9d, CIsH,,02(0Me)5 [12], share many features, 
mcludmg the conjugated carbonyl bands (IR v_ 
1680cm-‘) and the acarbonyhc oxymethme bands 
(Table 5) Here lid and lie possess propenyl substltutlon 
and 9d ally1 substltutron 

Compansons with the model compounds show further- 
more that all four new compounds, 9q 1 la, 11 b, lld, have 
identical oxygenation patterns and that, as expected, the 
NMR signals of H-2 and H-6 are shifted by ca 0 9 ppm to 
lower field (6 7 5) upon oxidation of the benzyhc positIon 
to a ketone Thus the three OMe groups and the 
methylenedloxy-group of 9a can only be located as shown 
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R'O 

R20 

la R'=R4=Me,R2=R3=H 

lb RI-RZ=CHz.R3=H,R4=Me 

1~ R'-RZ=CH2,R3=R4=Me 

OMe 

OMe 

2a R=H 

2b R=Me 

OMe 

3&l R=HX-Y=O 

3b R=OH,X-Y=O 

3c R=X=H,Y=OH 

OMe 

4a R'=Me,R*=H,A" 

4b RI= RZ=H,A7," 

4c R =Me,R'=OH 

4d R'=R2=H 

OH OMe 

:-o, AHOr 

Me0 OMe 

5 6 

7a X=H,Y=OH 

7b x-Y=O 

8 

m the formula The “C NMR spectra (Table 6) dem- strong peak appears in this repon (m/z 192) only m the 
onstrate that the pairs of aromatic rings m llr, llb and case of the allyl-denvative (9a -) 13) Peaks at m/z 165 and 
1 Id are symmetrically substituted, a fact which defines the 167 are asslgned to tropyhum Ions ex 9a and 11~1, while 
substltutlon of each pr by four OMe groups and one peaks at m/z 181 are caused by arylacyhum ions ex llb 
OH group as shown in the formulae and lld 

In accordance Hnth these deductions, all mass spectra 
show intense peaks at m/z 194 and 193 asslgned to ions 
derived from the oxydlmethoxy-ally1 (9a) and propenyl 
(lla, llb, lld) parts of the molecules An additional 

DISCUSSION 

The data obtamed so far indicate a dlfferentlal dlstri- 
butlon to exist for hgnolds of different parts of V cnr~~~fa 
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OMe OMe 

R’O 

R’O 

OMe 

9a RI--RZ=CH2 R3=OMe,X =Y=H 

9b R’=R*=Me R’=OMe X=Y=H 

9~ Rl=R*=Me R’=OMe,X=H,Y=OH(eryfhro) 

9d R’= RZ=Me R3=OMe,X-Y=O 

?Me 

Me0 

R’O 

OMe 

Ila R’=X=Y=H,R’=OMe 

lib R*= X= H.R*=OMe, Y=OH (rrvthro) 

11~ RI= Me,R* =Y=H , X=OH (three) 

Ild R’= H R’=OMe X--Y=0 

lie R’= Me R*=H,X-Y=O 

Table 1 ‘H NMR chemical shifts (6) of benzochoxane neohg- 
nans 1011, lob, 12 (60 MHz, CDCI,), 1Oc and 1Od (270 MHz, 

CM=l,) 

lOa,b [ll] 10c,d C91 12 

H 6 J b J s J 

9 130d 6 115d 65 125d 6 
8 39-4 460dq 25,65 4 054 25 
I 458d 8 51d 25 455d 8 
9 4S53 51-52 185d 6 
8 56-63 598ddt 65,106,17 58-62 
7 331d I 331d 7 645-675 

R’O 

R*O 

10a R’= R*= Me R’=OMe,7-aAr 

lob R’- R*= CH*,R’=H. ‘I-aAr 

lot R’= R2 = Me, R3= OMe, 7-PAr 

1Od R‘= RZ= Me. R3= H 7-PAr 

OMe 

Me0 

HO 

t!lMe 

Me0 

13 

Table 2 ‘%I NMR chemical shifts (6) of ben- 
zochoxane neohgnans (20 MHz, CDCI,) 

lOa,b[ll] lk,dPl 12 
C 6 6 s 

9 172&01 126 173 
8 74 1 73 2 743 
I 814*02 71 1 81 1 
9 1157*01 1159 182 
8 1373*01 1375 1243 
7 400 400 1307 

Coupling constants (J) m Hz 8-O-4’- (5) and 3-O-4’- (6) neoltgnan types The frmt- 
kernels contam hgnans of rdentrcal oxygenatron pattern 
(7,8) All other constrtuents of the frmt, however, are 

Trunk wood and bark contam derrvatrves of droxy-ally1 derrvatrves of tnoxy-ally1 and propenylphenols belongmg 
and propenylphenols The compounds from wood belong to 8-O-4’- (9, 11) and 7-0-3’,8-O-4’- (10, 12) neohgnan 
to the 2,7’,8,8’-neohgnan type (l), while the compounds types Kernels seem to accumulate preferentially neohg- 
from bark belong to the 3,3’- (2), 8,3’- (3), 7-0-4’,8,3’- (4), nans formed by the oxtdatrve coupling of propenyl- and 
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Table 3 ‘H NMR chenucal shifts (6) of j?-aryloxy-arylpropane Table 6 13C NMR chermcal shafts (6) of j?-aryloxy-arylpropane 
neohgnans (80 MHz, CDCI,) neoltgnans (20 MHz, CDCI,) 

9b[12] 9a ila 

H d J 6 J 6 J 

9 123d 125d 6 125d 6 
8 382m 41-45 41-45 
7 3 1Odd 55,77 305dd 6,14 310dd 6, 14 

2 70dd 8,14 270dd 8,14 
9 506m 49-52 185d 
8 590m 66-625 61-63 
7 3 33brd 330d 7 65-675 

Couphng constants (J) m Hz 

C 9a llr llb lld llc[13] 

Table 4 ‘H NMR chemical shifts (6) of erythro (9c, 11 b) 
and threo (11~) /I-aryloxy-a-hydroxy-arylpropane neohg- 

nans (60, 80, 100 MHz, respectively, m CDCI,) 

9c[12] llb llc[13] 

H 6 J 6 J S J 

9 113d 115d 6 119d 6 
8 435dq 4345 414m 
7 480d 3 475d 4 462d 8 
9 511m 185d 6 187d 55 
8’ 599m 61-64 6-63 
7 338brd 68-69 637d 16 

Couplmg constants (J) m Hz 

9 196 196 128 176 170 
8 795 79 9 73 3 802 78 5 
7 43 3 434 826 1965 836 
9 1158 182 182 179 182 
8’ 1374 1249 1255 1249 1246 
7 405 1300 1300 1305 1302 
1 1335 131 1 131 1 1263 1376 
2 1092 1033 103 1 1068 1042 
3 1487 147 0 147 1 1463 1529 
4 1354 1333 1341 1396 1355 
5 1434 1470 1471 1463 1529 
6 1058 1033 103 1 1068 1042 
1’ 1336 131 1 1340 1344 1333 
2 1033 1065 1045 1026 1091 
3 1539 153 8 1537 1529 1505 
4’ 1345 1335 1341 1336 1464 
5 1537 1538 1537 1529 1186 
6’ 103 7 1065 1045 1026 1187 

MeO-3 
MeO-5 

G6 }560 }561 }550 

MeO-4 - - - - 

!$$:;: } 560 } 563 } 563 } 560 

CH,O,-3,4 101 1 - - - 

560 

606 
556 
- 
- 

Table 5 ‘H NMR chermcal shifts (a) of @ryloxy-a- 
oxo-arylpropane neohgnans !M, lle, lld (resp 60, 100, 

80 MHz, CDCIJ 

9dWl lle[13] lld 

H d J 6 J 6 J 

9 157d 68 171d 7 155d 7 
8 53oq 68 533q 7 525q 7 
9 506m 183d 6 187d 6 
8’ 590m 
7 3 30brd I 

6-64 58-63 
65-68 

Couphng constants (J) m Hz 

allylphenols (9a, lOa), while m the pertcarp one sole such 
denvatlve (10a) is accompamed by four neohgnans 
formed by the oxldatrve couphng of two propenyl denvat- 
Ives (lla, lib, lid, 12) 

pencarps, ar~ls and teguments Kernels (150 g) and perlcarps 
(75 g) were percolated with CHCls The extracts (86 g and 38 g, 
respectively) were crystalhzed from MeOH to glycerides (71 g 
and 28 g, respectively) The mother-hquors were evapd The 
residue from the kernels (15 g) was partloned between petrol and 
MeOH-Hz0 (9 I) The petrol soln was evapd and the residue 
(11 5 g) was submitted to CC (150 g slhca gel) Elutlon with 
petrol-EtOAc (9 1) gave m order SIX fractions Fr 1 (3 5 g) was 
composed of ahphatlc material Frs 2 (1 1 g) and 3 (3 2 g) were 
crystalhzed from CsH14CHC13 to glycerides (0 4 g and 1 7 g, 
respectively) The mother-hquors were evapd The residue of 
Fr 2 (0 6 g) was separated by prep TLC (sdlca gel, C,H,-EtOAc 
9 1) mto 8 (14mg) and 9s (14mg) The residue of Fr 3 was 
composed of lOa (1 5 g) Fr 4 (2 g)and 5 (1 4 g) were separated by 
prep TLC (slhca gel, C,H,-EtOAc 9 1 and 19 1, respectively) 
mto 7b (0 5 g) and 70 (0 1 g), respectively The residue from the 
pencarps (10 g) was submitted to CC (100 g slhca gel) Elutlon 
with C,H,-EtOAc (4 1) gave m order five fractions Fr 1 (3 1 g) 
was composed of ahphatlc material Frs 2 (1 5 g), 3 (0 8 g), 4 
(1 4 g) and 5 (0 5 g) were separated by prep TLC (slhca gel, 
CsH,-EtOAc 9 1) mto 1Oa (26 mg) and 11s (26 mg), 11s (88 mg) 
and12(48mg),11b(14Omg)andllc(14Omg),11b(1OOmg)and 
llc (30 mg), respectively 

EXPERIMENTAL 

Isoht~on of constatuents Unnpe fruits of V carmata (Benth) 
Warb werecollected by Htp6hto F Paulmo Fo on Feb 2,1981, 
near km 126 of the Santar6m-CmabB road, Mumclpahty of 
Santarbm, Pari State The frmts were separated mto kernels, 

rel-(7R,8R)-A’ -4-Hydroxy-3,5,5’-trrmethoxy-7-0-3’,8-0-4’- 
neohgnan (eswdertn-E, 12) 011, UV IeH nm 210,275 (E 11 100, 
2150) IR vCz’3 cm-’ 3500,1610,1590,1505,1460,1330, 1270, 
1220, 1150, 1100, 1040,990,960,915 ‘HNMR(6) Table1 and 
6 6 (brs, H-2, H-6, H-2’, H-6’), 3 85 (s, 3 MeO) 13C NMR 6 
Table 2and 132 2(C-l), 104 5 (C-2), 1474(C-3), 135 6(C-4), 1474 
(C-5), 104 5 (C-6), 1324(C-1’), 1074 (C-2’), 1446(C-3’), 131 9 (C- 
4’), 148 7 (C-5’), 102 2 (C-6’), 56 6 (MeO-3, MeO-5), 56 2 (MeO- 
5’) MS m/z (rel mt ) 372 ([Ml’, 20), 256 (30), 194 (46), 193 (7), 
192 (2), 191 (8), 181 (3), 165 (3), 164 (2), 163 (3), 135 (5), 74 (100) 
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ORD (MeOH) [Sly: - 5100, [+I&, -9050, [+]&4650 (for 
ORD of euslderm-A (lOa) see ref [9]) 

A” -3,eMethylenedloxy-5,3’,5’-tnnzethoxy-8-0-4’-neo~I8nan 

(9n) 011, UV AEH nm 240, 267 (~16850, 12 700) 
IR ~~2’3 cm-’ 1630,1590,1500,1450,1430,1240,1225,1190, 
1120, 1090, 1040,920 ‘H NMR 6 Table 3 and 6 50 (brs, H-2), 
6 35 (br s, H-6, H-2’, H-6’), 3 85 (s, MeO-S), 3 80 (MeO-3’, MeG- 
S), 5 85 (s, CH,Oz) 13C NMR (Table 6) MS m/z (rel mt ) 386 
([Ml’, 23), 221 (3), 194 (78), 193 (lOO), 192 (40), 165 (17). 135 
(14), 107 (4) ORD (MeOH) [I$]&-4550, [$]2-1950, 

[+I::. -2400, C&o 4 Cd&+8954 [4]%.+ + 5300 
A’ 4Hydroxy-3,5,3’,5’-tetramerhoxy-8-O-4’-neohgnan (llr) 

011, UV IgH nm 233,267 (~16 500, 14850) IR vEI3 cm-’ 
3500,1610,1580,1500,1460,1330,1270,1240,1220,1140,1120, 
1040,960,920 ‘H NMR 6 Table 3 and 6 45 (s, H-2, H-6). 6 55 (s, 
H-2’, H-6’), 3 80 (s, MeO-3, MeO-5), 3 85 (s, MeO-3’, MeO-5’) 
13C NMR (Table 6) MS m/z (rel mt ) 388 (M+, S), 372 (2). 221 
(5), 195 (61), 194 (70), 193 (S), 192 (3), 191 (7), 167 (17), 165 (S), 164 
(7), 163 (14), 135 (15) ORD (MeGH) [9]::0--750, [4]1:, 

- 6300, c&3 0, c+]% + 500, c4]1:, + 250, cd% + 7000, 
[&, 4 [4]::o - 8950 

rel-(7S,SR)-A’ -4,7-Dahydroxy-3,5,3’,5’-tetramethoxy-8-O-4’- 
neolrgnan (llb) 011, UVlEHnm 225, 267 (~15150, 9700) 
IR v$~‘,cm-’ 3500,1610,1580,1500,1460,1330, 1270,124, 
1220,1140,1120,1050,960,900 ‘HNMRSTable4and66O(s, 
H-2, H-6), 6 55 (s, H-2’, H-6’), 3 80 (s, MeO-3, MeG-5), 3 85 (s, 
MeO-3’, MeO-5’) 13C NMR (Table 6) MS m/z (rel mt ) 404 
([Ml’, lo), 402 (5), 386 (3), 211 (4), 194 (20), 193 (60), 192 (S), 181 
(15), 165 (4), 164 (lo), 163 (38), 153 (lo), 135 (8) ORD (MeOH) 

[e]% - 100, [4]:6 - 5300, [#I% - 250, [+I::, - 754 [d~]zz, 0 
A’ 4Hydroxy-3,5,3’,5’-tetramethoxy-7-oxo-8-0-4’-neohgnan 

(lid) 011, UV izH nm 225, 273, 295 (~15450, 7300, 6750) 
IR vCHa3 cm- ’ 3400,1680, 1590,1520,1510,1460, 1420,1330, 
1275~40,1220,1150,1125,1050,960,910 ‘HNMR6Table5 
and 7 55 (s, H-2, H-6), 6 50 (br s, H-2’, H-6’), 3 80 (s, MeO-3, MeO- 
5), 3 85 (s, MeO-3’. MeO-5’) 13C NMR (Table 6) MS m/z (rel 
mt ) 402 ([Ml+, 26), 372 (3),221 (16),209 (3), 208 (3), 194 (45), 193 

(lOO), 181 (45), 165 (7) ORD (MeOH) [Slj,, 0, [&]l:Tgg -5300, 

c+]t:, - 254 c9];s, -750, c~]zzO 0 
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