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Herpetospermum caudigerum, Cucurbitaceae, Lignoids, Her­
petol, J 7 i7 ,(£)4,9,9/-Trihydroxy-5,5'-dimethoxy-7.0.4/,8.3'- 
lignoid

The title compound, a new dimer o f  coniferyl alcohol is 
the second benzofuran derivative isolated from Herpeto­
spermum caudigerum seeds. Its structure has been eluci­
dated by spectroscopic means as J 7 -7 (£)4,9,9'-trihydroxy- 
5,5/-dimethoxy-7.0.4/,8.3'-lignoid.

Introduction

Herpetospermum caudigerum Wall, seeds (C ucur­
bitaceae) accum ulate lignoids o f d ifferent polym eri­
sation stages. U p to day, one d im er [1], three trim ers 
[2 -4 ] and one tetram er [3] have been identified. All 
those compounds, presently specific to Herpeto­
spermum, are coniferyl alcohol derivatives generated 
by 8.3' and 8 .8 ' oxidative coupling leading to 
benzofuran, dihydrobenzofuran, te trahydrofuran , 
dioxabicyclo[3.3.0]octane and d iphenylpropanone 
skeletons. Keeping on our investigation, we have 
isolated from the m ethanolic seeds extract a second 
dim er with a benzofuran ring, a new m inor com ­
pound named herpetol (2 ).

Results and Discussion

The mass spectrum  of the natural product 2 
shows the m olecular ion at m /z  356 corresponding 
to C 20H 20O 6. This m olecular form ula is deduced 
from the exact mass determ ination  o f the TM Si- 
derivative at m /z  572 indicating furtherm ore three 
free - O H  groups.

In addition to three sharp singlets corresponding 
to one - C H 2OH (<5 4.78 ppm ) and two — O C H 3
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(<54.02 and 3.94 ppm ), the 'H -N M R  spectrum  
(250 MHz; M eOH -D 4) exhibites five arom atic  and 
four aliphatic protons. A 1,2,5-trisubstituted aro ­
matic ring is bearing three protons located at 
<5 7.45 ppm -  d — J  2 Hz, <5 7.33 ppm  — dd — J  8.5 
and 2 Hz, <56.92 ppm  -  d -  J  8.5 Hz. The next two 
meta coupled ones at <5 7.30 ppm  -  broad d — J  2 Hz 
and <5 6.97 ppm — broad d — J 2 Hz, are belonging 
to a 1,2,3,5-tetrasubstituted ring. The four a liphatic  
protons occur in the form o f an ABX 2 system cor­
responding to a /ra/M-propenol chain at <5 6 . 6 8  ppm
— broad d -  J 16 Hz, <5 6.36 ppm  — dt — J  16 and
6  Hz, <54.24 ppm -  dd — J 6  and 1 Hz, responsible of 
the IR absorption at 970 cm -1.

Each of the two arom atic rings is linked to a 
double bond. This is jointly indicated by deshielding 
of the two groups o f meta related H and the 
broadened signals relative to those attached  to the 
tetrasubstituted ring which m ust therefore carry the 
/ra/?5 -propenol chain. According to the m olecular 
formula, the next double bond is constitu ted  by the 
remaining two C-atom s obligatory quaternary . 
Connecting the arom atic rings, this in saturation  has 
not to be /?ara-conjugated to the C 3 chain, on the 
basis of the UV band at 305 nm for the natural 
product 2. This is also supported by the batho- 
chromic shift o f 27 nm in alkaline m edium , due to a 
phenolic hydroxyl on the trisubstitu ted  ring, in the 
para position to the tetrasubstitu ted  double bond.

Thus, there are five positions for the th ree sub­
stituents previously definited (one —C H 2OH and 
two —OCH3). The missing O -atom  has to be in­
cluded in a cycle which agrees with a 2 -phenyl-
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benzofuran skeleton. The m ethylene hydroxy takes 
place on the furanic insaturation consequently to 
the absence of any coupling between this group and 
the arom atic H. Each o f the two — O C H 3 has to be 
attached to an arom atic ring as strongly suggested 
by the fragment ion at m /z  151 which join tly  con­
firms that d istribution  and the substitu tion  in 
position 2 of the benzofuran. H erpetol (2) is con­
sidered 5-trans- (2 -propen-1 -ol)-7-m ethoxy-3-m eth- 
ylene hydroxy-2-(4-hydroxy-3-methoxy)phenylbenzo- 
furan or A1J ^ H ^^ '-tr ih y d ro x y -S ^ '-d im e th o x y - 
7.0.4',8.3'-lignoid, according to nom enclature re­
cently proposed for this kind o f com pounds [5], This 
analysis agrees with data relative to herpetal ( 1 ) 
which magnetic characteristics are sim ilar to those 
reported here for herpetol (2 ).

In addition to Herpetospermum caudigerum Wall., 
phytochemical investigations o f the various higher 
plants revealed the presence o f dim eric lignoids 
with the benzofuran ring in three families: Eupo- 
matiaceae [6 - 8 ], K ram eriaceae [9] and M yristi- 
caceae [ 1 0 , 1 1 ] producing com pounds generated by 
the biosynthetic coupling of propenylphenols-plus 
propenylphenols or propenylphenols-plus allyl- 
phenols.

Experimental

The general m ethods are the same as reported  in 
ref. [1]. Extraction o f herpetol (2) is effected as 
previously described for herpetal (1). Purification  
was carried out first on a silica colum n eluted with 
benzene-MeOH (95:5) and then through a S epha­
dex LH 20 coulmn eluted with AcOEt-M eOH  (8:2).

Herpetol (2): UV ; . ^ ° H nm: 210, 230 sh., 270 and 
305 sh.; /.ma?H+NaOMe nm: 210, 240, 285 and 332. 
IR v J ^ c m -1: 3420, 1620, 1610, 1515, 1480, 1430, 
1410, 1375, 1320, 1280, 1265, 1220, 1145, 1115, 1035, 
970, 880, 820 and 710. SM (70 eV) m /z  (%): 356 
(M +\  100), 338 (18), 326 (17), 324 (18), 313 (30), 
312 (24), 298 (13), 297 (11), 257 (78), 256 (52), 
239 (50), 229 (36), 216 (44), 212 (36), 207 (47), 
185 (56), 183 (28), 181 (31), 171 (52), 157 (39), 
152 (34), 151 (46), 145 (39), 143 (54), 135 (67), 
129 (100) and 123 (67). 'H -N M R  (see text).

TMSi-derivative: SM (70 eV) m /z  (%): 572 (M +’; 
100; 572.2447; C s ^ O g S ia  =  572.2446), 500 (70), 
482 (13), 442 (6 ), 428 (13), 411 (13), 410 (14), 
393 (7), 381 (9), 379 (8 ), 362 (5), 320 (5), 309 (5), 
289 (7), 277 (6 ), 223 (8 ), 204 (5), 151 (8 ), 147 (1 1) 
and 129 (7).
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