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ABSTRAC’r-hong apolar constituents of Loncborarpus nicou roots (Leguminosae), two 
new pyranopolyphenols occur in the n-hexane extract, along with rotenoids, the main compo- 
nents. Structures of lonchocarpene (l), a stilbene, and lonchocarpusone (3), an isoflavone, were 
determined by spectroscopic evidence. 

With its 100- 150 species growing in the tropics and the southern hemisphere, Lon- 
rhocarpus is a genus belonging to the large subfamily Lotoideae of the Leguminosae ( 1). 
It produces a variety of secondary phenolic metabolites among which are rotenoids. 
During investigation of apolar polyphenols in the roots of a Peruvian member, Lon- 
chocarptls nicotl Benth., eight compounds have been isolated and characterized from the 
n-hexane extract: six rotenoids (deguelin, deguelinenol, tephrosin, rotenone, 
rotenonenol, and 12a-hydroxyrotenone) and two new minor constituents named lon- 
chocarpene (1) and lonchocarpusone (3). As only rotenone and deguelin have been pre- 
viously identified in this species (2), isolation of the hydroxyrotenoids will be published 
elsewhere; we now wish to report the identification of the two new natural products, on 
the basis of their ms, ‘H- and ‘,C-nmr data. 

Viscous, lonchocarpene (l), C2,H2,0,, M+‘ m/z 322, characterized by a blue 
fluorescence, was the least polar constituent of the L.  nicotl roots n-hexane extract. Its 
‘H-nmr spectrum (CDCl,; 300 MHz) indicated two uncoupled Me groups at 6 1.44 
ppm, two OMe groups at 6 3.82 ppm, acis-ethylenic chain at 6 5.65 and 6.35 ppm, d, 
J=lOHz,  atrans-ethylenicchainat66.84and7.03ppm, d,J=16Hz, a 1,2,4-trisub- 
stituted aromatic ring on which protons are located at 6 7.26 ppm, dd, J=7, 2 Hz; 6 
7.15 ppm, d,  J=2 Hz; and 6 6.77 ppm, d, J=7 Hz, anda 1,3,5-trisubstituted aroma- 
tic ring with two very nearly equivalent protons at 6 6.63 ppm, meta-coupled with one 
at 6 6.37 ppm, dd, J=2, 2 Hz. 

To explain the two proton signals at 6 6.63 ppm, the 1,3,5-trisubstituted aromatic 
ring must bear the two methoxy groups (6 3.82 ppm), the third substitution being 
identified with the trans-ethylenic chain (6 6.84 and 7.03 ppm) connecting the two 
aromatic rings. The second phenyl was 1,2,4-trisubstituted by this double bond as well 
as by a cis-ethylenic system (6 5.65 and 6.35 ppm) included in agm-dimethylpyran, 
the equivalent methyls ofwhich are at 6 1.44 ppm in the ‘H-nmr spectrum. The tet- 
rasubstituted 0-bound C-atom is observed at 6 77.5 pprn in the ‘,C-nrnr spectrum. Be- 
tween the two possibilities, l and 2, ofsubstitution relative to this aromatic ring by the 
dimethylpyran, structure 2 was ruled out on the basis ofH-2 deshielding (6 7.15 ppm) 
in comparison with H-2 and H-6 (6 6.63 ppm) which are affected by shielding induced 
by ortho-0-substitution and increased by para-0-substitution. This is also confirmed by 
the uv absorption at A 3 12 nm only compatible with structure 1. Consequently, lon- 
chocarpene was considered to be 2”,2”-dimethylpyran (5”,6”: 3’,4’) 3,5-dimethoxy- 
stilbene, a new natural product. The ‘,C-nmt spectrum was in agreement with the pro- 
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posed structure. Carbon 1' (6 130.0 ppm) was naturally shielded by 0-substitution in 
thepara-position contrary to C-1 (6 139.8 ppm). 

Amorphous, mp 139-141", lonchocarpusone (3), C23H2206, M+'  m/z 394, was 
more polar on silica gel than the major constituents of the n-hexane extract, the 
rotenoids and their hydroxy derivatives. Its 'H-nmr spectrum (CDCl,; 300 MHz) ex- 
hibited signals corresponding to two uncoupled Me groups at 6 1.49 ppm, three OMe 
a t63 .77 ,  3.85,and3.92ppm, acis-ethylenicchainat65.72and6.85ppm,d,J=8.8 
Hz, an isolated H at 6 7.96 ppm, an aromatic ring with two ortho-coupled protons at 6 
8.04 and 6.82 ppm, d, J z 8 . 8  Hz, and an aromatic ring carrying two uncoupledpara 
protons at 6 6.95 and 6.62 ppm. 
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As in the case of lonchocarpene (l), agem-dimethylpyran was detected in lonchocar- 
pusone (3) by 'H n m r  (see above) and confirmed by analysis of the 13C-nmr spectrum 
which displayed the quaternary 0-bound C-atom at 6 77.6 ppm. The low field region of 
this spectrum showed seven additional signals corresponding to a carbonyl function at 6 
175.8 ppm, five quaternary ethylenic 0-bound carbons at 6 157.2, 152.4, 152.0, 
149.9, and 143.3 ppm, along with an ethylenic 0-bound methine at 6 154.0 ppm. 
Consequent to 'H shielding occurring in C6D6 for the three OMe (-0.40 
pprnGA6S-0.37 pprn), each group had to be adjacent to an aromatic H (3,4). On the 
other hand, existence of the fragmentation pattern starting from the molecular ion m/z 
394*m/z 379t+m/z 35 1, by the successive loss of a methyl radical then a mole of CO 
(see Scheme l) ,  proved that two OMe groups were either ortho- andlorpara-related ( 5 ) .  
From those data, it was clearly established that those groups can only be attached to the 
1,2,4,5-tetrasubstituted aromatic ring by three of the five quaternary ethylenic 0- 
bound C-atoms listed above; the remaining two carbons were therefore attached to the 
1,2,3,4-tetrasubstituted aromatic ring; one ofthem (6 157.2 ppm) was included in the 
dimethylpyran and the other (6 152.4 ppm) in a y-pyrone ring along with the ethylenic 
0-bound methine (6 154.0 ppm) and the CO group responsible for deshielding of the 
ortho-related H (6 8.04 pprn). Lonchocarpusone was finally identified as an isoflavone, 
the trimethoxyphenyl attached a to the CO, as shown in formula 3, giving rise to the 
prominent peak at m/z 363 corresponding to (M-3 1)+ due to loss of MeO-6' as indi- 
cated in Scheme 1. A comparative analysis of H-4" &values, 6.35 pprn in 1 vs 6.85 
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ppm in 3, convincingly supported the proposed structure for lonchocarpusone in which 
this proton had to be close to an oxygen as in deguelin (4)  where its signal is, in this 
case, at a slightly higher field (6 6.67 ppm) on account of a lack of a double bond in the 
dihydropyrone ring. On the basis of the reported data, lonchocarpusone (3) was consid- 
ered to be 2”,2“-dimethylpyran (5”,6”: 8,7) 3’,4’,6’-trimethoxyisoflavone, a new natu- 
ral product. 

One can notice that the stilbene and the isoflavone reported here exhibit a dimethyl- 
pyran ring, as deguelin, the main component present in the n-hexane extract ofL. nicou 
roots. 

EXPERIMENTAL 

GENERAL EXPERIMENTAL PRoCEDuREs.-Analytical and preparative tlc were carried out on silica 
gel 60 F-254 plates (E. Merck). Silicagel (70-230 mesh, E. Merck), cellulose microcrystalline (E. Merck), 
Sephadex LH-20 (Pharmacia Fine Chemicals) were used for column chromatography. Silica gel 60 PF-254 
containing gypsum (E. Merck), for preparative layer chromatography, was used for circular centrifugal tlc. 
Hplc was carried out on a Waters Model 6OOOA instrument equipped with a variable wavelength detector 
and pBondapak C,, column (30 cm). Mps were obtained from a capillary melting point Biichi apparatus 
and were uncorrected. Uv spectra were measured in MeOH on a Beckman S25 spectrometer. ‘H- and I3C- 
nmr spectra were recorded on an AM300 Brucker nmr spectrometer (CDcI, or C6D6; 6 ppm/”%fs). Exten- 
sive decoupling was used to verify assignments. Ei mass spectra were taken on an AEI MS902 mass spec- 
trometer (70 eV). 

PLANT MATERIAL-L. nirou roots (1 kg) were obtained as a gift from the firm Sedagri-Rue de la 
Mediterranknne, F-34300 Agde. A voucher specimen has been deposited at Laboratoire de Pharmacog- 
nosie de Grenoble-Domaine de La Merci, F-38700 La Tronche. 

EXTRACTION AND FRACTIONATION.-Air-dried powdered roots of L. nirou roots (200 g) were ex- 
tracted at room temperature with n-hexane (4 X 500 ml) to afford apale yellow amorphous powder (10.3 g). 
A portion (3 g) was separated by column chromatography (Sio,) eluted by a gradient from C6H6 to C,&- 
MeOH (70:30). Combination of similar eluates on the basis of tlc analysis on silica gel in C6H6-MeOH 
(99: 1) and n-hexane-CHCI,-iPrOH-MeOH (95:3: 1: 1) provided thirty-five fractions. Lonchocarpene was 
detected in the two first fractions; deguelin and rotenone were found in fractions 6- 17 accompanied with 
traces of tephrosin and 12a-hydroxyrotenone which were more concentrated in fractions 19 and 20. De- 
guelinenol and rotenonenol were located in fractions 25-28 whereas lonchocarpusone was the main uv ab- 
sorbing constituent in fraction 32. 

Purification of lonchocarpene was performed by subjecting fractions 1 and 2 (330 mg) to cctlc on silica 
gel (C6H6 to C6H6-Me0H, 90: lo), followed by preparative tlc on silica gel with two developments in n- 
hexane-C6H6 (60:40). Elution of the upper band gave 76 mg of impure lonchocarpene filtered through a 
cellulose column using n-hexane. This procedure yielded 35 mg of the stilbene with which final purifica- 
tion was carried out on a portion (20 mg) by semipreparative hplc on reverse phase C,, IMeOH-H,O 
(80:20); flow rate 2 ml/min) providing pure lonchocarpene as a colorless oil (12 mg). 

Fraction 32 (23 1 mg) of the silica column was used to isolate lonchocarpusone in four steps: by cctlc 
on silica gel (C6H6 up to C6H6-MeOH, 90: lo), silica column (C6H6-Me0H, 95:5), Sephadex LH-20 col- 
umn (MeOH) followed by cctlc on silica gel (n-hexane-C6H6, 50:50) to separate the isoflavone from several 
surrounding fluorescent materials. A further purification by crystallization in n-hexane was needed to ob- 
tain pure lonchocarpusone as a white amorphous powder (27 mg). 

Lonrborarpene (l).-a colorless oil; uv A MeOH 312, 270, 227 nm; ms m/z (%) 322 (M+’; 33), 307 
(loo), 249(12), 171(11), 153(52), 139(12), 116(22), 115(11), 104(13), 91(13),89(18),77(11); ‘H 
nmr (300 MHz; CDCI,) 6 7.26 ( l H ,  dd, J=7,  2 Hz, H-6’), 7.15 ( l H ,  d,]=2 Hz, H-2’), 7.03 ( l H ,  d, 
/= 16 Hz, H-7 or 8), 6.84 ( IH ,  d,]= 16 Hz, H-7 or 8), 6.77 ( l H ,  d, J=7  Hz, H-5’), 6.63 (2H, d,]=2 
Hz, H-2and6),6.37(1H,dd,]=2,2Hz,H-4),6.35(1H,d,J~lOHz,H-4”), 5 .65(1H,d , j= lOHz ,  
H-3”), 3.82 (6H, s, Me0-3 and 5), 1.44 (6H, s, Me-2”); 13C nmr (75.5 MHz; CDCI,) 6 161.0 (2C, C-3 
and 5), 152.9 (C-4’), 139.8 (C-1), 131.1 (C-4”), 130.0 (C-l’), 128.9 (C-8 or 3”), 127.6 (C-8 or 3”), 
126.5 (C-7), 124.4 (C-2’ or 6’), 122.2 (C-2’ or 6’), 121.3 (C-3’), 116.6 (C-5’), 104.4 (2C, C-2 and 6), 
99.7 (C-4), 77.5 (C-2”). 55.3 (2C, Me0-3 and 5), 28.1 (2C, Me-2”). 

Lonrborurpusone (3).-a white amorphous powder mp 139-141”; uv A MeOH 3 17 sh, 292, 256, 226 
nm; ms m/z (95) 394 (M+’; loo), 379 (86), 363 (40), 35 1 (13), 349 (30), 333 (6), 330 ( 5 ) ,  321 (lo), 305 
(3), 298 ( 3 ,  293 (2), 278 (3), 277 (3), 237 (6), 2 13 (IS), 203 ( 3 9 ,  191 (40), 187 (35), 182 (28), 168 (32h 
159 (9), 131 (13); ’H nmr (300 MHz; CDCI,) 6 8.04 ( I H ,  d,J=8.8 Hz, H-5), 7.96 ( l H ,  s, H-2), 6.95 
( l H ,  s ,  H-2’), 6 .85 (1H,d , j=8 .8Hz ,  H-4”), 6.82(1H,d,]=8.8Hz, H-6), 6.62(1H,s,  H-5’), 5.72 
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( l H ,  d,J=8.8 Hz, H-3”), 3.92 (3H, s, MeO), 3.85 (3H, s, M a ) ,  3.77 (3H, s, MeO), 1.49 (6H, s, Me- 
2”); /C,D, 6 8.30 ( l H ,  d,]=8.8 Hz, H-5), 7.62 ( l H ,  S, H-2), 7.10 ( l H ,  5, H-2’), 6.70 ( l H ,  d,]=8.8 
Hz, H-6), 6.65(1H,d,]=8.8Hz, HA”), 6.49(1H,s,H-5‘),  5.21(lH,d,]=8.8Hz,H-3”), 3.55(3H, 
s, MeO), 3.40 (3H, s, MeO), 3.37 (3H, s, MeO), 1.2 1 (6H, s, Me-2”); I3C nmr (75.5 MHz; CDCI,) 6 

4”), 126.8(C-5), 121.6(C-3), 118.5 (C-IO), 115.7(C-6or2’or3”), 115.1(2C, C-6andor2’andor3”),  
112.5 (C-l’), 109.3 (C-8), 98.7 (C-5‘), 77.6 (C-2”), 57.0 (MeO), 56.7 (MeO), 56.3 (MeO), 28.1 (2C, 
Me-2“). 
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