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Abstract A new (-)-trans-khellactone ester, junosmarin, 

was isolated from the root bark of Citrus junos (Rutaceae) and the 

structure was assigned as 1 on the basis of spectral data and 

synthesis of its acetate 5. 

Many angular type dihydropyranocoumarins having two chiral centers at C-3' and C-4' 

are known and the great majority of these compounds are derivatives of (+)-cis- 

khellactone (21 or (-)-cis-khellactone (31.' Though epimeric (-I-trans-khellactone 

(41 w a s  lsolated from a few natural escers of this diol were unknown. 

In continuing our studies on the constituents of Citrus plants, we isolated a new 

(-I-trans-khellactone ester, junosmarin (11, from the root bark of Citrus junos 

Tanaka (Rutaceae). In this paper we wish to report the isolation and structure 

elucidation of this new compound. 

Junosmarin ( 1 )  was obtained as an oily compound, [ o l D  -16.4' ICRCl3), from the 

acetone extract of the plant by repeated column, centrifugal chromatography and 

PTLC an silica gel. The mass spectrum of 1 showed the molecular ion peak at m/z 
5 

346, and the 1 3 ~ - ~ ~ ~  spectrum ~ndicated the presence of nineteen carbons. From 

these results the molecular formula of 1 was established to CigH2206. The IR 

spectrum (CHC131 showed absorption at 3400, 1720, 1610 cm-l and the UV spectrum 

[ h E L g H  nm (log cl: 221(sh, 3.731. 260(3.661, 278(3.71 I, 328(3.6111 indicated typical 

absorption of 7-oxyqanated coumarin moiety.6 The 'H-NMR spectrum (CDC13) revealed 

the signals at 6 7.66, 6.26 (each lH, d, 5.9.531, 7.35, 6.82 (each lH, d, J=8.55), 

5.21. 5.02 (each lH, d, J=3.661, 1.48, 1.38 (each 3H, s ) ,  3.50 (lH, br sl, 2.22 

(28. d, Jz6.341, 2.1 (1H. m) and 0.94 (6H, d, J=6.59l suggesting that 1 was a 



isovale~ylkhellactone. The isovaleryloxy group was assumed to locate at C-3' 

on the basis of the chemical shifts of C3m-H I6 5.21) and C4!-H 16 5.02). 4 

Acetylation of 1 afforded monoacetate 151, C21H2407, mjz 388(Mt1. The 'H-NMR 

spectrum ICDCl3) of 5 showed signals at 6 7.61, 6.25 (each lH, d, J=9.52), 7.36, 

6.81 leach lH, d, J=8.54), 6.23, 5.31 leach lH, d, J=4.39), 2.24 12H, d, J=6.10), 

2.13 13H, s), 2.1 (lH, m), 1.44, 1.36 leach 3H, sl and 0.96 (6H, d, J=6.59). 

These data were not in accord with those of dihydrosamidin 1617 which has cis- 

khellactone skeleton. It is well established that the relative configuration of 

C-3' and C-4' of khellactone derivatives could be assigned by ?H-NMR spectrum. 8 

The coupling constant of J30,48 appears in the range of 3.0-6.9 Hz for the trans 

compounds and about 5.0 Hz for the cis compounds. The methyl signals of 1.1- 

dimethylchromane ring generally resonate as discrete singlets by a difference 

0.08-0.20 ppm in trans, and as a broad singlet or two singlets with little 

difference in cis compounds. On the basis of these spectral data, the structure of 

junosmarin was proposed a s  trans-3'-isovalerylkhellactone. Hydrolysis of 1 with 

1N KOH was undertaken for obtaining information on the stereochemistry. Two 

isomeric diols 12) and 14) were farmed in the ratio 2:7. The minor diol 12). 

C14H1405, ialD +53.lS (CHC13), 'H-NMR 1CDCl3, 6): 5.22, 3.85 leach lH, d, J=4.88, 

C4r-H and C3t-H), 1 . 4 7 ,  1.40 leach 3H, s )  and the major diol 141, C14H1405, mp 191- 

193'C, lalD -23.26' lCHC131, l ~ - N M R  (CDC13, 61: 5.00, 3.85 leach lH, d, J=6.84, 

C4'-H and C3r-H1, 1.53, 1.31 leach 3H. sl corresponded to (+I-cis-khellactone and 

I-1-trans-khellactone, res~ectlvely.~ Formation of mixture of diols was considered 

as a result of epimerization at the benzylic C-4' position during the alkaline 

hydrolysis and this epimerization is usually observed on khellactone esters. 10 

From these results, the structure of junosmarin was established as (1). Assignment 

of the trans configuration was further confirmed by the synthesis of junosmarin 

acetate (5). Reaction of t r a n s - 4 ' - a c e t y l k h e l l a c t o n e  17 with isovaleryl chloride 

in benzene afforded trans-3'-lsovaleryl-4'-acetylkhellactone which was found to be 

identical with 15) by comparisons of In-NMR, IR and mass spectra and TLC behaviors. 

Thus the structure of new coumarin was concluded as I-I-trans-3'-isovaleryl- 

khellactone. To the authors' knowledge, junosmarin is the first example of trans- 

khellactone ester from natural sources. Isolation of trans-khellactone is usually 

considered to the result of epimerization at C-4' during the isolation process or 

the basic treatment because cis-khellactone ester have been isolated together. 

In our experiments, however, we could not detect any cis-khellactane derivatives, 
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so we consider that junosmarin exists as a natural product. 
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