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Abstracts: Pimolin (1), a novel dinaer of the furoehromone, visnagin, has been isolated from the chloroform extracts of the seeds 
of  the plant, Pimpinella monoica. Its structure as elucidated by multidinientional 1H and l~C nmar spectroscopy v/a. long range 
coupling (COLOC and COSYLR), indicated 2 + 2 pyrone-furan cycloaddition. 

The insect antifeedant activity of the extracts of the common ornamental plant, lady's lace, Pimpinel- 
la monoica Dalz I led to a detailed phyt~.hemical investigation resulting in the isolation of several com- 

pounds2o We report herein the characterisation of  a new dimeric compound, Pimolin (1), isolated from the 
CHCI 3 extracts of the seeds of the plant. 

Pimolin, is a coloufless crystalline compound analysing for CIjH1004. The IR absorptions at 1675, 
1670 cm -t indicated the presence of at least two carbonyl groups. The UV absorptions (252.5, 282.1 and 
365.0 nm) showed a similarity to those of furobenzopyrones 2. Of the twenty protons in the 1H nmr spec- 

trum, the presence of two methyls, two methoxyls, a pair of downfield doublets and three olefmic / aromat- 

ic singlets and three sp a methine protons were readily discernible. The double doublets appearing at 5 5.21 

(J = 2.1, 6.6), 4.50 (J = 6.6, 8.5) and 3.61 (J = 2.1, 8.5) represent an AMX spin system. The doublets at 

8 7.38 and 6.70 (J = 1.5 each) could be due to furan protons. The lH-decoupled 13C nmr spectrum of 1 (see 

table) indicated the presence of twenty six carbons. The multiplicities of the carbon resonances inferred 

from the DEPT and gated-decoupled spectra, indicated two methyls, two methoxyls, five sp 2, three sp 3 

methines and fourteen quaternary carbons. On the basis of chemical shifts, two quaternary carbons at 6o 

176.4 and 6o 184.9 could be attributed to carbonyls, seven to O-bonded aromatic or olefinic, four sp 2 and 
one O-bonded sp 3 carbons. 

The nmr data along with the molecular ion peak at 460 in the ms suggested that pimolin could be a 

dimer of visnagin, CI3HI004 (2). In fact, on treatment of 1 with p-toluenesulfonic acid in benzene, two 

equivalents of 2 were obtained. Presence of two vicinally coupled furan protons, an AMX spin system of 

three saturated CH suggested that in the formation of I, fusion between pyrone double bond of one molecule 

with that of furan of another is involved. Further evidence leading to the structure and stereoehemistry of 1 
necessitated extensive study by 2D nmr spectroscopy. 

Of the three olefinic / aromatic signals, the resonance at/i 5.87 was assigned to 3-H on the basis of 

its allylic (4j) coupling with 2-CH 3 (6 2.15) in the IH-IH COSYLR spectrum. The singlet at 6 6.72 displayed 

long range coupling with 6'-H and was due to 9'-H. Therefore the remaining methine singlet at 6 5.98 was 
assigned to 9-H. The presence of an AMX spin system was further confirmed by the following COSYLR 
interactions: (6n-tu); (3.61 < - - - >  4.50), O.61 < - - ->  5.21) and (4.50 < - - - >  5.21). Of these, the signal 

at ~ 4.50 was ascribed to 6-H on the basis of it's COSYLR interaction with 9-H. Therefore, the proton at 6 

5.21 is assigned to 7-H (O-bonded), whereas the other proton of the AMX spin system (~ 3.61) was as- 
signed to 3'-H. The magnitudes of the vicinal couplings between 3'-H and 6-H (J = 8.5 Hz, cI'oL = 0 ~ 

and between 6-H and 7-14 ( / =  6.6 Hz, 4, oL = 25.5 ~ suggested that these protons could be cis-disposed. 
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The methoxyl at ~ 3.67 showed an nOe with the 6'-H and therefore was located at the C-5' position. In the 

13C-1I-I HETCOR spectrum, all the expected CH-cross peaks through 1JcH were observed including those for 

the cyclobutane moiety at (tc-~H): (40 .7<-- ->  4.50) at C-6; (90.7 < - - - >  5.21) at C-7 and (57.0 < - - - >  

3.61) at C-3'. Based on these spectroscopic data structures 1 and l a  could be proposed. Unequivocal as- 

signments of quaternary carbons and the differentiation between 1 and l a  could be achieved by COLOC 4'~. 

The salient features of the COLOC spectrum were: i >  the carbonyl carbon at 6 189.1 showed cou- 

pling with 3'-I-I and was therefore assigned to C-4'. C-4' showed additional COLOC interaction with 6-H. 

Such a situation exists only in structure 1 and not in la .  The other carbonyl at 6 176.4 was therefore at C-4 

position, i i i>  The quaternary carbon at ~ 78.7 showed cross peaks with the 2'-Me protons and 6-H, hence 

was assigned to C-2'. i v>  C-7 displayed a COLOC interaction with the 2'-Me protons. This further ruled 

out structure l a  where such a C-H coupling is improbable, v > In addition to this, the unequivocal assign- 

ments of the carbons C-2, C-5 and 5',  C-Sa and 8a", C-9a and 9a' (7C, ~ 153.9 - 166.2) and also those of 

C-4a and 4a' and C-5a and 5a" (4C, ~ 110.4 - 113.7) which appear in a narrow range in the 1D spectrum, 

were possible from the COLOC spectrum. Thus, all the carbon resonances could also be assigned unequivo- 

cally. Based on these data, the structure of pimolin was unequivocally was established as 1. 
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The stereochemistry of 1 could be derived from the spatial disposition of the cyclobutane protons 6- 

H, 7-H and 3'-H with respect to 2'-Me from a phase sensitive 2D nOe (NOESYPH) spectrum s. Significant 

hOe were observed between 2'-Me < - - - >  3'-H, T-Me < - - - >  7-H, 6-H < - - >  7-H and 6-H < - - - >  3'- 

H. These observations could only be explained if the 6-H, 7-H and 3'-H were c/s-disposed with respect to 

2'-Me group. Therefore, in the formation 1, 2+2 furan-pyrone cycloaddition is postulated. 

To the best of our knowledge, pimolin represents the first dimeric natural product of its kind. In the 

energy minimised models 6 of 1, the two pyranobenzofuran moieties were cis disposed resulting in the 

formation of an intramolecular cavity between these two moieties. With eight oxygen atoms in the molecule, 

it could be a potential candidate as a host molecule. This fact was also indirectly corroborated from the sol- 
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vent induced IH nmr shifts. In C~D6, all the protons of the cyclobutane ring shifted upfield (-0.6 ppm) 

possibly due to anisotropie shielding by the guest molecule. The downfield shifts of the C-9' proton and the 
methoxyl protons at C-5 suggests that the benzene is lodged laterally in the cavity, parallel to the cyclobu- 

tane ring and situated in a plane passing through the C-5 and C-9' carbons. 

Table 1.1D and 2D NMR data of pimolin, 1 in CDCI 3 

Pos. 813 c DEFT ~n 0 =Hz) COSYLR ~ COLOC (C-- > H)NOESY 

2 162.8 -C- 2-Me 

2-Me 19.5 -CH 3 2.15 (d, 0.5) 3-H 3-H 

3 111.3 -CH 5.87 (d, 0.5) 2-Me 2-Me 2-Me 

4 176.4 -C=O 

4a 111.7 -C- 3-H 

5 157.4 -C- 5-OMe 

5-OMe 61.5 -CI-I 3 4.0 (s) 

5a 113.9 -C- 6-H, 9-H 

6 40.6 -CH 4.50 (dd,6.6,8.5) 7-H,3'-H 7-H,3'-H 

7 90.5 -CH 5.21 (dd,6.6,2.1) 6-H,3'-H 2-Me 2-Me,6-H 

8a 166.8 -C- 6-H,7-H 

9 92.9 -CH 5.98 (s) 6-H 

9a 160.2 -C- 9-H 

2' 78.7 -C- 2'-Me,6-H 

T-Me 25.8 -CH 3 1.69 0as) 3'-H,7-H 

3' 57.0 -CH 3.61 (dd, 2.1,8.5) 6-H.7-H 2'-Me,7-H 6-H,2'-Me 

4' 189.1 -C=O 3'-H,6-H 

4'a 110.4 -C- 9'-H 

5' 153.9 -C- 5'-OMe 

5'-OMe 60.2 -CH 3 3.67 (s) 6'-H 

5'a 112.6 -C- 6'-H,7'-H 

6' 105.4 -CH 6.70 (d, 1.5) 7'-H,9'-H 7'-H,5'-OMe 

7' 143.5 -CH 7.38 (d, 1.5) 6'-H 6'-H 

8'a 159.9 -C- 6'-H,7'-H 

9' 94.5 -CH 6.72 (s) 6'-H 

9'a 159.5 -C- 9'-H 

@ includes COSY peaks 
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