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Abslmct: Two new neolignans, (7R,8RZ’R)-7-acetoxy-3’,4’-dimethoxy-3,4-me~ylen~oxy~-oxo-A-”~~’-8.3’-lig~ 
(1) and (7R,8R,3’R)-7-hy~xy-3’,4’~~~y-3,4-methylenedioxy~~x~A-“C’b’-8.3’-lignan (2) were isolated from 
the peholeum ether extract of Stems of Piper wighrii Miq. Tlte structures were elucidated on the bask of their spectm- 
scopic analysis and chemical transformation. Additionally five known neolignans, isodihydmf~to@nol A (3) and B 
(4). lancifolin C (5) and D (6) and wallichinine (7) and two known a,a’-diaryl-~,~‘-dim~yl~y~~f~ 
lignans, calopiptin (8) and machiKn G (9). were isolated for the first time fmm Piper wightii. The new neolignan 2, 
isodihydrofutoquinol B (4). lancifolin C (5) and wallichinine (7) were also isolated from the methanol extract of fruits 
of the same species alongwith gelbelgin (lo), also a known lignan of the tetmhydmbenxofumn type. 

INTRODUCTION 

Piper species, widely distributed in the tropical and subtropical region of the world, are often used as 

traditional medicines and they are well known for producing a large number of physiologically active 

compounds.2s We have isolated a variety of compounds from Piper species distributed in different parts of 

India under a project dealing with isolation of potential insecticides. These am wax esters: amides: alkaloids, 

flavonoids,’ crotepoxide,6 lignans and neolignans?~‘” 

We now wish to report the isolation of two new neolignans, (7RJU?,3’R)-7-acetoxy-3’,4’-dimethoxy-3,4- 

methylenedioxy-6’-oxo-A-‘**4’*‘- 8.3’~lignan (1) and CIR,8R,3’R)-7-hydroxy-3’,4’-dimethoxy-3,4-methylenedioxy- 

6’.oxo_A.““‘” -8.3’~lignan (2) from the petroleum ether extract of P. wig&ii Miq. stems collected from the 

Southern part of India Alongwith these two new neolignans, the petroleum ether extract of Piper wightii has 

also yielded five known neolignans, isodihydrofutoquinol A (3)9*‘3 and B (4)~13 lancifolin C (5)14 and D (6)14*15 

and wallichinine 0’” and two known lignans. calopiptin (8)9.17*‘8 and machilin G (9).9.19 The new neolignan, 

f7R,8R3’R)-7-hydroxy-3’,4’-dimethoxy-3.~methylenedioxy-6’-oxo-~”A’~s’-8.3’-lignan (2), is&ydrofutoquinol 
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B (4). lancifolin C (5) and wallichinine (7) were also isolated from the methanolic extract of fruits of Piper 

wightii alongwith a lignan. gelbelgin (10).18 

The petroleum ether extract 

RESULTS AND DISCUSSION 

of stems of Piper wightii was subjected to silica gel flash column 

chromatography (CC) with a gradient solvent system of petroleum ether and ethyl acetate, increasing the 

amount of ethyl acetate stepwise. Repetitive preparative TLC of fractions collected from flash CC yielded 

seven neolignans (l-7) and hvo lignans (8 and 9). Similarly, a methanolic extract of fruits of Piper wightii was 

investigated yielding compound 10 alongwith 2,4,5 and 7 also isolated from petroleum ether extract of stems 

of P. wightii. Compounds 1 and 2 were found to be new natural products. 
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Compound (l), (&H,OT (M+ 414.1659). is a colourless viscous oil. It is optically active, [a]D24 +43.3, 

and its IR and UV spctra suggest the presence of a substituted benzene ring and a conjugated ketone. A UV 

maximum at 246 nm suggests the presence of an a$-ol’,P’ unsaturated carbonyl.” That the substituted benzene 

ring is a piperonyl function is indicated by the ‘H NMR spectrum of 1 (6 5.93, 2H, s and 6.75, 3H, m). The 

‘f-l NMR spectrum of 1 also reveals the presence of a secondary methyl group at 6 0.70 (3H, d) , a methine 

proton at 6 2.39 (lH, q) and an ally1 group (6 3.12, 2H, m; 5.13, 2H, m; 5.82-5.92, lH, m). The presence of 

CH,-CH- and CH#H-CH,- is further confirmed by the ‘H-‘H COSY NMR spectrum which showed coupling 

Of the signal at 6 0.70 with the signal at 6 2.39, and the three peaks at 6 3.12, 5.13 and 5.82-5.92 assigned 
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to C!H#H-w- also give the expected crosspeak Jn addition, the ‘H NMR specuum of 1 revealed the 

presence of an acetoxy group at 6 2.12 (3H, s), two methoxy groups at 6 3.16 and 3.74, two singlets at 6 5.73 

and 6.38 and one triplet at 6 6.20. In the ‘H-‘H COSY spectrum, the triplet at 6 6.20 shows coupling with the 

signal at 6 3.12 indicating the presence of a CH=WX&H=CH.r moiety in 1. On the basis of the above 

spectral data we propose the structure of 1 as 7-acetoxy-3’,4’dimethoxy-3&uethylenedioxy-6’-oxo-A-““‘8’- 

8.3’-lignan and it has to be added that the absence of any observable coupling between H-8 and H-7 in 1 

indicates a preferred dihedral angle close to 90”. This proposed structure is also supported by its 13C NMR 

spectrum and EJhIS fragmentation pattern. 

Hydrolysis of compound 1 with alcoholic KOH gave two compounds 2 and 11. Compound 2 was found 

to be the corresponding hydroxy product of 1 on the basis of its spectml data. The second reaction product 

11, CrIHuOs, is optically active, [a],” +55.3 (c 0.06, CHCI,) and has the following spectral properties: JR 

V Mc”J cm-‘; no hydroxy absorption, 1687 (conjugated ketone), 1639, 1610, 1505, 1490, 1238, 1115. 1079 mu 

and 1034, UV IkpucHQ3; 286 and 244. The ‘H NMR spectrum of 11 in deuteriochloroform exhibited two 

doublets at 6 0.88(38, J=7.3 Hz) and 4.87(18. J=6.3) and a doublequartet at 6 2.43, the typical AMK3-type 

signal of a Cl&-CH-CH-(O)- uuiu a pair of doublets at 6 2.64 and 3.30 (each lH, J=16.4 Hz) and two sharp 

singlets at 6 3.43 and 3.55 (3H each) indicates the presence of an isolated methylene and two aliphatic 

methoxyl groups. The presence of CH,-CH-CH-(O)- and the isolated methylene group is confkmed by the ‘H- 

‘H COSY spectrum which showed coupling of the signal at 6 0.88 with the signal at 6 2.43 which in turn 

couples with the signal at 6 4.87 and a cross peak between the signals at 6 2.64 and 6 3.30. The benxene ring, 

also indicated by IR and UV-spectra. was found to be a piperonyl function on the basis of its chemical shift 

in the ‘H NMR spectrum (6 5.94.2H. s. -OCH,- and 6 6.63-6.78.3H, m, Ar-H). The remaining unassigned 

six protons in the ‘H NMR spectrum of 11 were found interrelated to each other . The chemical shift value 

(6 3.10, 2H, dd, J=6.7 & 1.0; 5.09-5.16,2H, m; 5.87-6.00, 1H. m and 6.46, lH, br s) and coupling nature of 

these protons reveal the presence of a CH,=CH-CH&=CH- moiety in compound 11 which is again confirmed 

by the ‘H-‘H-COSY spectrum. On the basis of above spectral data we propose the structure of 11 as 3',4'- 

dirnetboxy-3,4-methylenedioxy-6’-oxod “.*‘-8.3’. 7.0.4’-lignan. An NOE experiment performed on compound 

11 showed strong interaction between the methyl and the aryl groups, 8-H and 7-H, but no interaction between 

methyl and 7-H suggesting that the aryl and the methyl groups ate cis to each other. Further, H-8 gives good 

NOE effect on H-2’and the 9-CH, group gives effect on 3’-OCH, indicating that the methoxy group at 3’- 

position is cis to the 9-CH, group as well as to the aryl group. Since both methoxy groups are cis to each other 

(due to cis ring fusion) 4’-OCH, is also cis to the aryl and the methyl groups. The NOE effect of 4’-methoxy 

on the aryl group and vice versu also indicates that the aryl and the 4’-methoxy groups are cis to each other. 

Thus, the analysis of the NOE results led us to assign the relative configuration of compound 11 as rel- 

(7R,8R,3’R.4’S)-3’,4’-dimethoxy-3,4-methy1enedioxy-6’-ox~A1’~-8.3*,7.0.4’-lignan. Previously , a similar 

compound, re1-(7R.8S.3’R,4’S)-3’,4’-dimethoxy-3.4-methy1enedioxy-6’-oxo-A”~*‘-8.3’,7.0.4’-lignan (kadsurin 

A) (12) has been isolated from P. schmidti? and from P. @oWaru.‘* The spectral data reported for kadsurin 
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A and those for our compound are in close agreement except for the fact that in the ‘H NMR spectrum of 

kadsurin A PCH,, 8-H and 7-H resonate at 6 0.98.2.84 and 4.08, respectively, whereas the same protons in 

11 resonate at 6 0.88,2.43 and 4.87, respectively. The coupling constant for the doublet representing H-7 in 

kadsurhr A is 10.8 Hx and in case of 116.3 Hz. These differences in the chemical shifts of 9-t& 8-H and 

7-H and in the coupling constant of 7-H are due to the difference in configuration of the C-8 methyl in 

kadsurin A and 11. 

The alcoholic KOH hydrolysis of compound 1 gave only one hydroxy product 2 indicating retention 

of configuration at C-7. The stereochemistry at C-8 and C-3’ in compound 1 and 11 will be identical. Thus, 

the relative configuration of 1 can be assigned as rel-~~,8R,3’R>7-ace~xy-3’,4’-dimethoxy-3,4- 

methylenedioxy-6’_0xo-A”~~-8.3’-lignan. The NOE experiment performed on 1 (see Table 1) also supports 

the above assigned steteochemistry. 

Additional evidence for the stereochemistry of compound 1 was obtained by the following reaction. 

Kadsurin A (12) when refluxed with acetic anhydride and anhydrous sodium acetate gave two a$-~‘,~‘- 

unsaturated keto acetates, 13, vmac!3 1734 and 1666 cm*’ and 14. V-~‘S 1741 and 1666 cm-‘. Their mass 

spectra were similar and both giving a Fr]’ peak 42 mass units higher than that shown by kadsurin A. The 

‘H NJvlR spectrum of W showed the presence of CH,-CH-CEI-(O)- (S 0.92,3H, d; 2.91, 1H. dq; 5.30, lH, d), 

CH,=CH-C!H&=CH- (S 3.10, 2H, m; 5.09~5.16,2H, m; 5.74-5.90, lH, m; 6.25, lH, br s), and a piperonyl 

unit (8 5.92, 2H, s; 6.69-6.71, 3H, m). The presence of these moieties were also confirmed by the ‘H-‘H- 

COSY spectrum of 1. Alongwith these moieties, the ‘H NMR spectrum of 1 also revealed the presence of an 

acetoxy group (61.84. 3H, s), a methoxy group attached to a sp3-hybrid&d carbon atom (6 3.03, 3H, s), 

another methoxy group attached to a sp’-hybridised carbon atom (6 3.84.3H. s) and a singlet for one proton 

at 6 5.70. On the basis of these spectral data the structure of 13 is assigned as 7-acetoxy-3’.4’dimethoxy-3,4- 

methylenedioxy-6’-oxod”“” -8.3’~lignan. The ‘H NMR spectrum of 14 is quite similar to 13 except that the 

chemical shifts of 9-CH,. 8-H and 7-H which are 6 1.08 (d, J=7.2), 2.59 (dq, J=7.2 & 3.0) and 5.62 (d, J=3.0), 

respectively. The stereochemistry at C-8 aud C-3’ in 13 and 14 will be the same as in kadsurin A (12) because 

the reaction site in kadsurin A is C-7. This conclusion is also supported by the NOE results of 13 and 14. The 

coupling constant obtained for the protons on C-7 and C-8 for 13 (9.5 Hz) and 14 (3.0 Hz) suggests 13 to have 

a fhreo- and 14 an erythro- configurations. This led us to assign the relative configuration of 13 and 14 as rel- 

(7R,8S,3’R>7-acetoxy-3’,4’-dimethoxy-3,4-methylenedioxy-6’-oxo-A”“‘8’-8.3’-lignan and rel-(7S,8&3’R)-7- 

acetoxy-3’,4’dimethoxy-3,4-methylenedioxy-6’-oxo-A ““S8’-8.3’-lignan, respectively. None of these two acetoxy 

products are identical to the isolated compound 1. This also indicates that the stereochemistry of 1 is different 

to the stereochemistry of 13 and 14 with respect to the C-8 position. 

Finally, the absolute stereochemistry at the C3’carbon atom in 1 was established by comparing the 

Cotton effect due to the enone chmmophore of 1 and lancifolin C @),I4 which was found to be positive in both 

cases. This establishes au R-configuration at C-3’ in 1. Thus the absolute structure of 1 is (7R,8R,3’R)-7- 

acetoxy-3’,4’-dimethoxy-3,4-methylenedioxy-6’-oxo-A”“‘8’-8.3’-lignan. 
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Table 1. NOE RFS& of Compom~I 1. 

Proton %Enhencamn 
. . 
- 9-C% 8-H 7’-CH, 3’-ocH, 4’-octE, 9’-cIE, 8’-H Y-H 2’-H 7-H k-H 

9-C& 

COW 

8-H 

4’-OCH, 

S-H 

Z-H 

7-H 

Ar-H 

13.3 - - - - - 1.6 2.3 - 3.0 

1.2 2.1 - 1.7 0.6 0.8 

2.2 - - - - _ _ _ _ 6.7 2.3 

24.2 - - - 

3.2 - _ - _ _ _ 

0.8 0.9 - _ _ _ _ 3.6 

7.4 - - _ _ _ _ 2.0 - 3.9 

0.9 5.5 - - _ - _ _ _ 9.0 - 

Proton 

irradiated 9-CH3 8-H 

Table 2. NOE Results of Compound 2. 

% Enhancunent 

7’cH, 3’-oC& 4’-ocq 5’-H 2’-H 7-H k-H 

9CH, - 12.4 1.3 3.2 2.5 

8-H 2.1 1.6 6.7 2.9 

4’-OCH, - 22.6 - 

7-H 7.4 7.7 3.6 

Y-H - 3.4 - 

2’-H - 2.8 0.8 - 5.7 

k-H 0.64 5.8 6.4 

Proton 

irradiated 9-CH, 8-H s-y 

Table 3. NOE Results of Compound 11. 

7’a-J 5.4-J 3’-OCH, 4’-OCH, 8’-H 2’-H 7-H Ar-H 

9-CH, - 13.2 - - - 0.7 0.4 - 1.0 - 3.0 

8-H 0.7 _ - - _ _ _ _ 10.9 6.7 - 

3’-OCH, - - 5.6 - - _ _ _ 3.7 - 0.7 

4’-OCH, - - 1.4 - 4.6 - - _ _ _ 1.8 

7-H 12.4 _ _ _ _ _ _ 1.9 - 3.5 

2’-H - 12.7 - 1.7 - 1.3 - - - _ _ 

Ar-H 0.6 _ - _ _ _ 1.2 - - 8.0 - 

Compound 2. C-J&,0, (W 372.1601), is a pale yellow viscous oil. It is optically active, [a],% + 89.0 and its 

IR spectrum shows the presence of a hydroxy group (3436 cm-‘) and an a$-unsaturatezl ketone (1666 cm-‘). 

Its UV-, ‘H NMR-, ‘H-‘H COSY-, NOE (see Table 2). “C NMR- and Mass spectra show the presence of 
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piperonyl, CH&I-I-, and CH=C-C!H.&H=CHr moieties in the molecule and these spectral data are almost 

similar to those of compound 1 except for the absence of a signal corresponding to an acetoxy group. Its 

‘H NMR spectrum showed additionally a signal for a hydmxyl group at 6 1.75 (br s). On the basis of the 

above spectral data the structure of 2 is proposed as rel-(7R,8R.3’R)-7-hydroxy-3’,4’dimethoxy-3,4-methylene- 

dioxy-6’-o~o_A-“~“~-8.3’-lignan. The hydroxy product obtained during alcoholic-KOH hydrolysis of compound 

1 was found identical in all respect to the isolated compound 2. This indicates that the relative configuration 

of the isolated compound 2 is the same as for 1. The absolute stereochemistry of 2 was establish& as identical 

to that of 1 by comparing the CD data of 2 wlth those of lancifolin C (5)” Thus the absolute stereochemistry 

of 2 is (7R,8R,3’R)-7-hydroxy-3’,4’-dimethoxy-3,4-methylenedioxy-6’-oxo-A”“d’-8.3’-lignan. 

EXPERlMENTAL 

Melting points were demrmined on a B&hi535 hot oil apparatus and ate uncormcted. IR spectra were 

recorded (KBr pellet or a fii) on a Perkin-Elmer 1728 infrared IT spectrophotometer and UV spectra on a 

Shimadxu UV 160 A spectrophotometer. ‘H and ‘v NMR spectra were recorded in CDQ on a Bruker AC- 

250 or AC-500 at 250 or 500 and 62.9 or 125 MI-Ix. respectively. Chemical shifts are reported in 6 units with 

TMS as internal standard The abbreviations s = singlet, d = doublet, t = triplet, q = quartet, dq = double- 

quartet, m = multiplet and br = broad are used throughout. Coupling constants (I) am reported in Hz. EIMS 

were recorded on a Varian MAT 311A mass spectmmeter at 70 ev. Optical rotations and circular dichroism 

spectrum (CD) were recorded on a PerkinElmer 141 polarimeter and custom built spectrometer, respectively. 

Silica-gel 60 (230-400 mesh, art 9385, Merck) was used for flash CC and TLC was performed on Merck silica 

gel 60 F, plates. The spots were vlsualised under UV light or by spraying with 10% aq. &SO, followed by 

heating at around 120°C for few minutes. Preparative TLC was performed either on silica gel 60 PF,,, 

Merck preparative kieselgel60 F, or Merck preparative ahuniniumoxide 60 F, plates. Compounds 8,9 and 

10 hmed pink when heated after H&SO, spraying. 

Plant material. Leaves and stems, and fruits of the plant Piper wig&ii Miq. were collected from 

Doddabetta, Ooty (Tamil Nadu. India) in November 1990 and January 1992, mspectively.‘Ihe voucher 

specimens have been deposited in the herbarium of Botanical Survey of India (BSI). Southern Circle, TNAU 

campus, Coimbatore (Tamil Nadu, India). 

Extraction and isolation. Crushed and dried stems (1.35 Kg) were extracted successively with petroleum 

ether, dichloromethane and methanol. Fruits (0.82 Kg) were extracted only with petroleum ether and methanol. 

Both extracts were concentrated in vacua. The petroleum ether extmct of stems of P. wig&ii was flash column 

chromatographed with a gradient solvent system of petroleum ether and ethyl acetate, increasing the 

concentration of ethyl acetate stepwise and forty seven different fractions were collected. Seven neolignans, 

(7R,8R,3’R)-7-acetoxy-3’.4’-dimethoxy-3,4-methylenedioxy-6’-oxo-A”**‘8’-8.3’-lignan (1). (7R$R,3’R)-7- 

hydroxy-3’,4’-dimethoxy-3,4-methylenedioxy-6’-oxo-A ““‘8’-8.3’-lignan (2). isodihydrofutoqinol A (3), isodi- 
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hydrofutoqinol B (4), lanclfolin C (5), lauclfolin D (6), waWchl&e (7) and two a,a’-diatyl-~,~-dhnethyltetra- 

hydrobenxofuran lignans, caloplptht (s) and mach.ilin G (9) were isolated from dlfkrent frsztions by repetitive 

preparative TIK or by crystalhsadon. Shuilarly. the methanolic extract of fruits of P. wiihtii wm fractionated 

on a silica gel cohmm with a gradient solvent system of petroleum ether- chloroform and Enally with 

chloroform and methanol. The log fraction eluted with 90% chloroform in petroleum ether was found to be 

a complex mixture on its TLC-examhWion. It was again subjected to flash CC on a silica gel column and 

fifteen fractions were collected. Four neolignans. (7~,8R,3’R)-7-hydroxy-3’,4’-dimthoxy-3,4methylenedioxy- 

6’-oxo-A”“‘B’-8.3’-lignan (2). isodihydrofutoqinol B (4), lancifolin C (!I) and wallichinine (7), also isolated 

from petroleum ether extract of stems and one lignan of the above type, gelbelgin (10) were purified from 

different fractions by repetitive preparative TLC or by crystallisation. 

(7R,8R,3’R)-7-acetoxy-3’,4’-dimethoxy-3,4-methylenedioxyd’-oXod-“A’6-8~-lig~ (1). Colourless 

viscous oil (15mg); GH%O, @f 414.1659. Calcd. 414.1679); [a]f +43.3 (c 0.20. CHCl,); IR (KBr) cni’. 

1746,1667, 1638,1611,1504,1492,1444,1386,1368,1330.1314,1232,1162,1145 and 1079; UV (CHCl~ 

nm. 246 and 286; ‘H NMR (250 MHz, CDCl2) 6: 0.70(3H, d., J=7.1, CIQ9), 2.12(3H, s. CGCHs), 2.39(18, 

q, J=7.1. H-8). 3.12(28, m, C&-7’), 3.16(3H, s, CH@3’), 3.74(3H, s. CH@4’), 5.13(2H, m, w-9’), 

5.73(18, s. H-5’) 5.82-5.92(1H, m, H-8’). 5.93(2H. s, -qO-), 6.2O(lH, t, b1.5, H-2’), 6.38(1H, s, H-7) 

and 6.75(38, m, Ar-H); 13C NMR (125 MHz, CDCI,) 6: 7.6(C-9). 21.2(CGCI-I~, 32.9(C-7’), 47.5(C-8). 

52.6(CH3G-3’). 55.8(CH3G-4’). 72.2(C-7) 79.6(C-3’). 100.9(-GCH@), 105.5. 106.1(C-5’C-2). 108.1(C-5). 

117.1(C-9’). 118.6(C-6). 131.9(C-l), 134.9(C-2’). 138.9(C-8’), 140.5(C-1’). 146.7, 147.6(C-4, C-3), 

169.6(CGCH3), 172.4(C-4’) and 186.2(C-6’); EIMS, m/z (% rel. mt): 414(M+, 10.8), 233(U), 194(100), 

179(23), 162(13). 151(24). 149(21), 43(69) and lg(10.5); CD (5.7 mg/lOO ml MeOH, 226400 MI): [@I,* - 

700920, PI,, 0, WI,, +3207%, [@,I- +1145700, [G], +3207%. [G], 0, [9],” -126027, [G],- - 

80199, [@I,-“ -148941. [G],,, -68742, [0]33o 0 and [G], 0. 

(7R,8R.3’R)-7-hy~o~-3’,4’~t~~-3,4-metlrylenedioxyd’-oxo-A-1’C’B-83’-ligMn (2). Pale yellow 

viscous oil (11 mg from stems and 50 mg from fruits); G&O, @I 372.1601, C&d 372.1593); [a],% +89.0 

(c 0.37, CHC13); IR(KBr)cm*‘. 3436, 1666. 1609, 1504.1489, 1441, 1402, 1230, 1116, 1039, 1003 and 929; 

UV(CHCl&m. 246 and 286; ‘H NMR(250 MHz, CHCl,) 6: 0.62(38, d, J=7.3. CH,-9), 1.75(1H, br s, -OH), 

2.31(1H, q, J=7.3, H-8). 3.13(28, dd, Je6.7, 1.0, m-7’). 3.18(3H. s. CH,G-3’), 3.75(38, s, cH,G-4’), 5.07- 

5.15(28. m, CH,-9’) 5.42(18. s, H-7). 5.72(18. s. H-5’). 5.80-5.98(18, m. H-8’), 5.93(2H, s, -GCH,O-), 

6.70(1H, t, J=l.l. H-2’) and 6.746.86(3H, m. Ar-I-I); i3C NMR(62.8 MHz. CDC13) 6: 6.7(C-9). 32.9(C-7’). 

48.2(C-8), 52.6(CH3G-3’), 55.8(CH,o-4’), 70.6(C-7). 80.3(C-3’), 100.9(-CK!H.@), 105.4, 106.4, lM.g(C-5’. 

C-2, C-5) 116.7(C-9’) 118.6(C-6). 135.3(C-2’). 138&-l), 139.7(C-l’), 140.8(C-8’). 146.4, 147.6(C-4, C-3), 

172.8(C-4’) and 186.6(C-6’); EIMS, m/z (% rel. int): 372 (M+ 15.4). 340(19), 194(100), 179(40), 175(55), 

163(39), 162 (28.7), 151(68), 105(30), 93(45), 65(45.4),43(60),29(U) and 18(20); CD (3.7 mg/lOO ml MeGH, 
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225-400 nm): [0],- -272229, [elm 0, [@larl+494%2. [e],- +1047670, @I, +494%2, [@I, 0, [@I,* - 

107241, WI,- -90743, rei,* -107241, rei,,, -57745, [el, 0 and [eb 0. 

Hy&olysis qf7-acetoxy-3’,4’~t~-3,4-mctlrylcnedidxyd’-axo-A-““‘“-83’-lig~ (1). To a solution 

of l(4.5 mg) in ethanol (2 ml) was added 4N aq KOH (0.2 ml) and the solution was hued at RT for 40 min. 

Then the solution was diluted with water and extracted with ether, The ether layer was washed with water, 

dried W.$OJ and evaporated to a gummy residue (3.8 mg) which on purification by preparative TLC yielded 

two compounds, 2 (1.5 mg) and ll(l.5 mg), as oils. Compound 11 was identified on the basis of its spectral 

data as ~l-(7R.8R3’RA’S)-3’,4’-dimthoxy-3,~~y~~o~~-~A1’~-8.3’,7.O.~-n~~~ [al,” +55.3 

(c 0.06, CHQ); IR (CHCl,)cm-‘. 1687,1639,1610,1505,1490,1238,1115,1079 and 1034; W (CHU,)nm. 

286 and 244. ‘H NMR(250 MHz, CHCl& s: 0.88(38, d, J=7.3. CH,-9). 2.43(18. dq, J=7.3 & 6.3, H-8). 

2.64(18. d, J=16.4, H,-5’). 3.10(2H, dd, b6.7 and 1.0, q-7’). 3.30(1H, d, J=16.4, H,-5’), 3.43(38, s, CH,O- 

3’). 3.55(3H. s, CH,O-4’), 4.87(1H, d. J=6.3, H-7), 5.09-5.16(2H, m, C&-9’), 5.87-6,OO(lH, m, H-8’), 

5.94(28, s, -OCH@). 6.46(1H, br s, H-2’) and 6.63-6.78(38, m, Ar-H); 13C NMR(125 MHz, CHCl;) 

6:10.5(C-9), 33.1(C-7’), 43.3(C-5’), 48.7, 49.8, 52.5(C-8, CH30-3’, CH,O-4’), 82.1(C-7). 82.2(C-3’). 

100.8(-OCH@-), lOl.l(C-4’), 106.8(C-2). 107.9(C-5). 117.4@9’). 119.2((X), 133.1(C-l), 134.5(C-8’). 

141.9(C-1’). 143.3(C-2’)’ 146.6,147.5(C-4, C-3) and 194.5(C-6’); EBB. m/z(% rel. int.): 372(M+ 6), 340(1.5), 

298(1.5), 271(g), 257(2), 230(4), 211(12.3), 210(100), 191(g), 179(8), 162(41), 151(91), 149(21), 135(12), 

103(8), 91(15.4), 77(11), 57(9), 43(10) and 39(4). 

Treatment of k&win A (12) with acetic anhydride and anhydrous NaOAc. A mixture of kadsurin A (12, 

60 mg) and anhydmus NaOAc (60 mg) in acetic anhydride (8ml) was &hxed for 12 hr.The mixture was 

cooled, poured into ice-cold water and extracted with ether. The ether extracts were washed with wather, dried 

and evaporated in vacua. The residue (63 mg) was purified by preparative TLC (solvent system- 7% ethyl 

acetate in benzene) yielding three compounds, 13,14 and the starting compound 12. The polar compound 13 

(25 mg) was identified as ~l-(7R,8~~‘R~7-acetoxy-3’,4’-dimethoxy-3,~~~yl~~oxy-6’-oxo-A””’8’- 

8.3’lignan, [ctlDu -75.2 (c 1.09, CHC12); IR(CHcl,)cm”. 1734, 1666, 1636, 1610, 1505, 1490, 1446, 1369, 

1329, 1230, 1166, 1127, 1071, 1040 and 992; UV(CHCl,)nm. 287 and 245; ‘H NMR(250 MHz, CDCl,)& 

0.92(3H, d, J=7.1, U-I,-9). 1.84(38, s, COCH;), 2.91(1H, dq, J=7.1 & 9.5, H-8). 3.03(38, s, CH,O-3’). 

3.10(2H, m, CH,-7’), 3.84(38, s, CH,o-4’). 5.09-5.16(2H, m, CH,-9’), 5.3O(lH, d, J=9.5, H-7), 5.70(1H, s, 

H-5’)’ 5.74-5.90(18, m, H-8’), 5.92(28, s, -OCH@-), 6.25(1H, br s, H-2’) and 6.69-6.71(3H, m, Ar-H); “C 

NMR(62.9 MHz, C!DC13)& 11.3(C-9). 21.2(C!OCH3), 33.O(C-7’). 44.2(C-8). 51.2(CH3G3’), 55.8(CH30-4’). 

76.7,77.2(C-7, C-3’). lOl.l(-OC&O-), 104.2(C-5’). 107.7, 107.9(C-2, C-5)’ 117.2(C-9’)’ 121.7(C-6)’ 133.O(C- 

l), 135.0,136.1(C-2’. C-8’). 141.9(C-1’). 147.4,147.7@-3, C-4). 169.1(COCH3), 173.6(C-4’) and 186.O(C-6’); 

EIMS, m/z(% tel. int.): 414(58), 383(18), 354(3), 340(5), 236(8), 207(10), 194(100), 193(22), 191(25), 179(34), 

151(42), 149(13), 131(4), 93(8), 43(25). 

The other less polar compound 14 (10 mg) was identified as rel_(7S,8S,3’R)-7-acetoxy-3’,4’-dimetho~- 

3,4-methylenedioxy-6’-0xo-A~‘~“-83’-lignan, [cc] D” -21.2 (c 0.47, CT-Xl,); IR(CHCl&ti’. 1741, 1666, 1635, 
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1612.1505, 1492,1446,1379,1235,1217,1212,1192,1168,1072,1043,1022 and 991; UV(CHCl&m. 287 

and 246; ‘H NMR(250 MHz, C!DCl& l.O8(3H. d, J=7.2, C!H,-9). l.%(3H, s, COCH,), 2.59(1H, dq, J=7.2 

8r 3.0, H-8). 3.07(1H. dd, J=6.7 & 1.1, H,-7’), 3.05(3H. s, C!H,O-3’). 3.19(lH, dd, J=6.7 & 1.1, b-7’), 

3.78(3H. s. CH,O-4’), 5.11-5.18(2H, m, CH,-9’). 5.62(18, d, J=3.0, H-7). 5.68(18, s, H-5’). 5.80-5.98(18, m, 

H-8’). 5,9l@H, s, -DCH@-), 6.32(18, br s, H-2’). 6.53-6.59(2H, m, H-2 &H-6) and 6.70(1H. d, J=7.9, H-5); 

“C NMR(62.8 MHz, CHC13)G: 7.7(C-9), 20.8(COCH3), 33.O(C-7’), 46.8(C-8), 51.7(CH30-3’), 55.7(CH,O-4’), 

73.1,73.7(C-7, C-3’), 100.9(-DCH@), 106.0.106.2,107.9(C-5’, C-2, C-5). 117.3(C-9’). 119.O(C-6), 134.1(C- 

1), 134.8(C-2’), 138.2(C-8’). 14O.O(C-1’), 146.8,147.5(C-3, C-4), 169.8(COCH3), 171.5(C-4’) and 186.5(C-6’); 

EMS, m/z(% rel. irk): 414@4+, 53), 383(10), 340(g), 236(8), 233(10), 207(5), 194(100), 191(22), 179(29), 

151(29), 131(4), 123(4), 93(6), 69(3) and 43(24). 

Zsodihydrofitoquinol A (3). Colouless oil (21.7 mg); [a],” -7.1 (c 0.84. MeOH) (lit? [cz],~ -5.9; c 0.08, 

MeOH); IR, UV, ‘H and “C NMR and EIMS as previously reported+g*13 

Zsodihydrojbtoqzdnol B (4). Pale yellow viscous oil (800 mg from stems and 300 mg from fruits); [a],” 

+105.4 (c 2.6, MeOH) (lit’ [alDp +108.5; c 0.15, MeOH); JR. UV, ‘H and 13C NMR and EIMS as pnzviously 

repOltd.“‘3 

(+)-hncifolin c (5). Paie yellow viscous oil (25 mg from stems and 20 mg from fruit@; [c%~ +77.7 

(C 1.06. CHCl,); CD (3.5 mg/lOO ml MeOH, 226-400 mn): Mm* -80288, [@I=, 0. [Q, +110743. @11,,- 

+260245, [@llzss +110743,[81,0, [@I,, * -24917, [8]3,a -8306, [@I, 0, Is& 0 (lit” CD, 5.0 mg/lOO ml 

MeOH, 240-400 nm: [e],“” +l5650. [@Ins 0. @I~- -8550, Ml,“” -%50); IR, W, ‘H NMR and EIMS 

as previously reported.” 

(-)-Luncifofin D (6). Pale yellow viscous oil (42 mg); [u],~ -26.8 (C 1.47, Me&O) (litI [cJ&,‘~ +X57; 

c 0.21, Me&O); CD (4.2 mg/lOO ml MeOH, 226-400 MI): [@I,“” +54293, PI, 0, [Ql,,“” -153437, [Qh 

0, @I*,5 +35@4 PI,- +76718, [S], +35409. [Ql,,, 0, @I,,, -11803, [@I,,* -236% [@13sa -11803, [@13so 

0, [@I, 0 (litI CD, MeOH, um: [@,,, 0, [@& +4092, [@]luo 0. [@1, -l302.[@1,0, [@&a, +7068, [Q1x.+z 0, 

[& +614); IR, UV, ‘H NMR and EIMS as previously rep~ti.““~ 

Wulfichinine (7). Colourless oil (32 mg from stems and 43 mg from fruits). [a],” -21.0 (c 0.712, CHCl,) 

(litI [c&,~ 0.0; c 0.86. CHClJ; IR, UV, ‘H and “C NMR as reported previously.16 

Calopiptin (8). Colourless solid (35 mg), mp. 88-90” (lit! mp 79-83”); [alDu +23.6 (c 0.87, CHCl,) (lit’ 

[c&,~ +30.0; c 0.10. CHCl,); IR, W, ‘H and ‘)C NMR and EIMS were similar to literature values.g**7*‘8 
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Mach& G (9). Colourless oil (76 mg); [abw -10.4 (c 1.38. CHCl,) (lie [a],” -12.8; c 0.123, CHCl,); 

its spectral data (IR, ‘H and “C NMR and EIMS) wem found identical in all respects with published data.9*‘9 

Gelbelgin (10). Colourless solid (5.3 mg), mp. 141-42 (lie’ mp. 142-43); [a]Dp -140.5 (c 0.31, CHCl,) 

(lil? [a],” -135.5 (c 0.2, CHCl,) idcntifxd by comparison of its mp, IR, ‘H NMR and mass spectra with 

literature data.‘* 
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