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Abstract-Seven neolignans have been isolated from the bark of Virola carinata. Four more neolignans were found to 
be 5-allyl-7-methoxy-3-methyl-2-(3’-methoxy-~-hydroxyphenyl)~~ofuran, (2S,3S)-S-allyl-7-methoxy-3-methyl-2- 
(3’-methoxy-4’-hydroxyphenyl)dihydrobenzofuran, threo-l-(3’,4’-dimethoxyphenyl)-2-(2”-methoxy-4”-allylphenoxy) 
propane diol (1, 3) and 4,5’-diallyl-2’-hydroxy-2,3’-dimethoxy diphenyl ether. The first three compounds were newly 
isolated and called carinatidin, dihydrocarinatidin and carinatidiol, respectively. The last one, known as dehydro- 
dieugenol B, has been isolated before from Ocotea cymbarum. 

INTRODUCTION 

In our previous three reports on Virola carinata (Benth) 
Warburg, seven neolignans were determined as dehydro- 
dieugenol [ 11, its monomethyl ether [ 11, carinatone [2], 
carinatin [2], dihydrocarinatinol[3], carinatonol[3] and 
carinatol [3]. The further isolation of neolignans was 
continued and the determination of the structures of four 
additional compounds is described in the present paper. 

RESULTS AND DISCUSSION 

The benzene fraction [l] was chromatographed several 
times to separate four more neolignans besides carinatin 
and carinatone. The molecular formula, CZ,,HZ004 
of compound 1 (needles mp 104-105’) was based on 
high resolution mass spectrometry. It was a phenolic 
compound, giving a blue colour with ferric 
chloride-potassium ferricyanide. Compound 1 was very 
similar to carinatin (2) [2] on UV and IR. Its ‘H NMR 
showed two methoxyl and a hydroxyl group substituted 
on a benzene and a benzofuran ring, whereas carinatin has 
three methoxyl groups on such rings. Methylation of 
compound 1 with diazomethane gave a methyl ether, 
which was identical with carinatin (2) by means of mmp, 
IR, ‘H NMR and mass spectra. Compound 1 was oxid- 
ized by hydrogen peroxide [4] to obtain vanillic acid, 
which was shown to be identical to an authentic sample by 
means of mmp, IR, ‘H NMR and mass spectra. The 
hydroxyl group was located on C-4’ of the benzene ring. 
Therefore compound 1 (1) was determined to be 5-allyl-7- 
methoxy-3-methyl-2-(3’-methoxy4’-hydroxyphenyl)benzo- 
furan and named carinatidin. 

Compound 2, a resin, CZ,,HZ204 estimated by high 
resolution mass spectrometry, was also a phenol deriva- 
tive giving a positive colour reaction with ferric 
chloride-potassium ferricyanide and a hydroxyl absorb- 
ance by IR. It resembled dihydrocarinatin (4) [2] on UV 
and monodemethyl dihydrocarinatin on ‘H NMR. 
Compound 2 was methylated with dimethylsulfate and 

OMe 

1 R=H 

2 R=Me 

OMe 

3 R=H 

4 R--Me 

dehydrogenated with palladium-charcoal to give dihy- 
drocarinatin (4) and compound 1, respectively, which 
were confirmed by means of TLC, IR and mass spectra. 
The configuration of compound 2 was shown to be 2s and 
3S by comparison With dihydrocamatin (2S, 3s) (4) [2]; 
optical rotation ([alo - 12.7”) and AMX, system for 3- 
methyl dihydrobenzofuran derivatives (2S,3S) on 
‘H NMR [2]: methine proton (A) on C-2 at 65.10 
(doublet, J = 10.0 Hz), methine proton (M) on C-3 at 
63.45 (doublet quartet, J = 10.0 and 6.7 Hz) and methyl 
protons (X,) on C-3 at 6 1.37 (doublet, J = 6.7 Hz). Thus 
compound 2 (3) was identified as (2S,3S)-5-allyl-7- 
methoxy3-methyl-2-(3’-methoxy-4’-hydroxyphenyl)dihy- 
drobenzofuran and named dihydrocarinatidin. 
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b I’ / OMe 
OMe 

C2,,Hz204 tS)obs. 326.152(3) 
talc. 326.152 

t 

C,2H,,02 (5) obs. 190.096(100) 
talc. 190.099 

C2rH2,06 (S)R=H, M+ m/z obs. 374.173 (14) 
talc 374.173 

C25H300s (6) R=Ac, M+m/r obs. 458.192(68) 
talc. 458.194 

C,,H,,O, (6) obs. 235.094(34) 
talc. 235.097 

OMe 

C2,H2,04 (6) obs. 339. 158(10) 
catc. 339. 160 

OMe 

’ 

OMe C,,H,,O, (6) obs. 164.084 (85) 
talc. 164.084 

C,,H,,O, (6) obs. 193.083 (95) 
talc. 193.086 

Scheme 1. Interpreted mass spectrum of compound 3 (5) and its acetate (6). 

Methylation of compound 2. Reaction of compound 2 with 

Me,SO, and K2C0, in Me&O gave a Me ether, identical to 
product was chromatographed on silica gel with n-hexane and 

dihydrocarinatin (IR, ‘H NMR and MS). 
C6H6, crystallized and found to be identical with compound 1 

Dehydrogenation ofcompound 2. Compound 2 (50 mg) in 5 ml 
(mmp, IR and MS). 

decalin with PddC (lo%, 3 mg) was refluxed for 24 hr. The 
Acetylation of compound 3. Prepared in the usual way, a 

resinous mass, C H 0 (458.192, requires 458.194). 25 30 8 
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IR Y c&c*3 cm- r: 3014 2945,2845,1740,1595,1515, 1465,1375, 
1270,1140,1025,920. ‘H NMR (CDCI,): S2.01(3H, s, OAc), 2.03 
(3H, s, OAc), 3.22 (2H, dt, J = 6.8 and 1.2 Hz, CkICH=CH,), 
3.81 (3H, s, OMe), 3.86 (6H, s, OMe x 2), 3.99 (IH, dd, J = 12.0 
and 6.0 Hz, H-3), 4.28 (lH, dd, J = 12.0 and 4.0 Hz, H-3), 4.58 
(lH,ddd,J = 6.8,6.0and4.0Hz,H-2),5.07(1H,ddt,J = 11.0,2.0 
and 1.2 Hz, CH,CH=CH, (cis)), 5.08 (lH, ddt, J = 17.0, 2.0 
and 1.2 Hz, CH,-CH =CHr (rrans)), 5.96 (lH, ddt, J = 17.0,ll.O 
and6.8 Hz,CH,-CH=CH,),6.08(1H,d,J = 6.8,H-1),6.70(1H, 
dd, J = 8.2 and 2.5 Hz, H-S’), 6.71 (lH, d, J = 2.0 Hz, H-2’). 6.84 
(lH,d,J=8.2Hz,H-5’),6.91(1H,d,J=8.2Hz,H-6”),6.93(1,H, 
d, J = 2.5 Hz, H-3”), 6.97 (lH, dd, J = 8.2 and 2.0 Hz, H-6’). MS 
m/z 458 [M] + (68.4), 339 (9.7), 235 (34. l), 193 (95.0), 164 (84.9), 43 
(100.0). 
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