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Abstract-A new monoterpenoidfuranocoumarm lactone (fernohn) along with aurapten, marmesm, bergapten and 
xanthotoxm has been isolated from the roots of Feronm limonia. The structure of each of these compounds has been 
established on the basis of chemical reactions and spectra1 studies. 

INTRODUCTION 

Feronia limonra Swmgle (syn F elephantum Correa), a 
common Indian tree, belongs to the tribe Citreae and 
subtribe Balsamocitrinae Cl]. Feronia, a single species 
genus, is found throughout the plains of India, particu- 
larly m dry situations. The plant is well known for its 
medicinal properties The roots are prescribed in the 
treatment of snake-bite. The different parts of F. hmonia 
have been investigated by several workers and found to 
contam coumarms [2], alkaloids [3], steroids [4], flavon- 
oid glycosides [S] and essential oils [3]. A flavanone 
glycoside [6] has also been earlier reported from this 
laboratory. The present mvestigation on the roots of F. 
hmonre revealed the presence of a new coumarm (1) along 
with some known coumarins, i.e. aurapten, marmesin, 
bergapten and xanthotoxm. Furanocoumarins show 
photosensttizmg effects [7] and xanthotoxm and ber- 
gapten are used for the treatment of leucoderma, charac- 
teristic of vitiligo [8] 

RESULTS AND DISCUSSION 

Compound 1 was assigned the molecular formula 
CZ2H,,0, (M+ = m/z 396). Its UV spectrum, I,,, 220, 
252, 276 and 312 nm, was characteristic of a linear 
furanocoumarin [9] and no shift was observed on addit- 
ion of alkali IR absorptions at 1755 and 1710cm-’ 
indicated the presence of a&unsaturated y-lactone and 
a&unsaturated d-lactone groups, respectively. 
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On treatment with concentrated sulphuric acid for 10 
min at 40”, it afforded compound la as a major product 
whereas for 30 min, compound lb was the only product 
and on treatment with boron tribromide at o”, compound 
1 yielded only compound lb Compound la was ident- 
ified as 5-methoxy-8-hydroxy psoralen on the basis of mp, 
mmp [lo], UV and ‘HNMR and compound lb was 
found to be 5,8_dihydroxypsoralen on direct comparison 
with an authentic sample [lo] On the basis of above 
evidences, it IS established that the compound la was 
present as the nucleus in the compound 1 or compound 1 

was an ether derivative of la. 
The 200 MHz spectrum of 1 integrated for 20 protons. 

A pair of doublets at 66.35 and 7 76 (J = 9.5 Hz) was 
attributed to the pyran rmg protons at C-3 and C-4, 
respectively. Another pair of doublets appeared at 67.71 
and 6.80 (J = 2.3 Hz) corresponding to the 2’- and 3’- 
furan ring protons. A doublet of two protons 65.09 (J 
= 6.6 Hz) was assigned to the -OCH,-group at C-l”, the 
methine protons appeared as a multiplet at 65.72 and the 
5”methylene group was observed as a multiplet at 62.36. 
The multiplet centred at 64.92 (J = 6.5 and 1.95) was 
assigned to the proton at C-6” of a five-membered lactone. 
The triplet at 61 88 (J = 1.71 and 195 Hz) for three 
protons could be assigned to the methyl function at the a- 
position of the a&unsaturated y-lactone group. The 
three methyl protons at C-4” appeared as a broad singlet 
at 6 1.79 Thus, the structure of fernolin has been represen- 
ted as 1. The size and nature of the side cham was also 
assessed by a study of its mass spectrum [ll]. 

The proposed structure of 1 was confirmed by 
“CNMR [12] and decouphng experiments. The rela- 
tionship of H-9” with H-6” and H-7” was established by 
decoupling experiment. Irradiation at 6 1.8866 caused the 
multiplet at 66.93 (dq, H-7”) to change to a doublet 
accompanied by a simultaneous change m the shape of 
the multiplet at 64.92 (tm, H-6”). Irradiation at 62.3648 
simplified the multiplets at 64.92 (H-6”) and 6.93 (H-7”) 
establishing the relationship between H-5”, H-6” and H- 
7”. This was further supported by the appearance of sharp 
singlet at 6 1.88 (H-9”), a dd at 62 36 (H-S’) and simplifi- 
cation of the multtplet at 66.93 (H-7”) on irradiation at 
64.9254. Irradiation at 65.0416 simplified the multiplet at 
65.72 (H-2”) showing the relattonship between H-l” and 
H-2” supported by the change of doublet at b 5.09 (H- 1”) 
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