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Abstract-From the pods of Tephrosia fulvinerois, a new Ethiopian species, a new hvanone, fulvinervin A, and a new 
&one, fulvinervin B, have been isolated and their structures elucidated from their chemical properties and spectral 
data. 

INTRODUCI’ION 

The genus Tephrosia elaborates several types of com- 
pounds whose chemotaxonomic importance in the genus 
has been discussed [l]. In continuation of our studies on 
Tephrosia species we report here the examination of 
T. jiilvinervis, a species known only from Ethiopia, which 
has apparently not been investigated previously. The 
chloroform extract of pods on CC on silica gel yielded a 
new 0avanone and a new &one designated fulvinervin A 
(1) and fulvinervin B (4), respectively. 

RESULTS AND DISCUSSION 

Both fulvinervin A (1) and fulvinervin B (4) gave 
positive tests with ferric chloride (green) and lead acetate 
(yellow precipitate), but a negative Shinoda test. Both 
exhibited a pale brown fluorescence which intensified with 
ammonia vapour in UV light. Both also gave a positive 
test with Wilson’s boric-citric acid reagent [2] (yellow) 
indicating the presence of a S-hydroxyl or a 5-methoxyl 
but ‘H NMR showed a chelated hydroxyl in off-set, with 
no peak for supporting the presence of a S-methoxyl. 

Fulvinervin A (l), mp 128-130”, showed a [M]’ m/z 
390consistent with the formula C,,H,,O,. The ‘H NMR 
spectrum showed the resonances typical of the ABX spin 
system of the llavanone saturated ring [3,4], which are 
clearly resolved into an AMX system at 300 MHz, allow- 
ing first order analysis [5]: 65.42 (lH, dd, JH_~IH_~~ 
= 12.9 Hz, JH_&,H_~~ = 3.2 Hz, H-2& 3.06 (lH, dd, 

JH_&/H+ = 17.1 Hz, JH_~,,H& = 12.9 Hz, H-33, 
2.84 (lH, dd, JH_+,+_~.~ = 17.1 Hz, JH_~~,H+ = 3.2 Hz, 
H-3,!, which indicates that the conformation of the C- 
ring IS half chair with that of the 2-phenyl being 
equatorial. The spectrum also showed a set of peaks, 
characteristic of a 2,2dimethylchromene ring [6], and 
another set characteristic of a C-3-methylbut-2-e.nyl 
(= y,ydimethyl ally1 = prenyl) group [S, 71. The aro- 
matic region exhibited no A-ring proton but only a 
complex and narrow multiplet attributed to the unsubsti- 
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tuted unconjugated B-ring of a llavanone [4,8]. The 
spectrum also revealed a chelated phenolic hydroxyl at 
612.38 (lH, s, OH-S). These data support the isomeric 
structures of either 1 or 2. 

In the mass spectrum of fulvinervin A (1) a loss of 56 
mass units was observed, similar to fleminone [S], sup- 
porting the angular structure. The mass fragmentation 
pattern was identical to that reported for fleminone [S] 
except for the B-ring part. The IR spectrum of fulvinervin 
A (1) showed no hydroxyl band, but a keto group at 
1620 cm-’ (chelated) indicated that the 5-hydroxyl may 
be chelated as in pongaglabrol[9]. Cyclization yielded a 
chroman derivative [lo] (3), mp 169-172”, ferric negative 
and IR of this derivative showed a shift of the carbonyl to 
1680 cm- ’ showing the involvement of the 5-hydroxyl in 
chelation. Furthermore, in the UV spectrum, this 
compound showed no shift with ahuninimum 
chloride-hydrochloric acid due to steric hindrance [ 1 l] 
like fleminone, thus confirming the assigned structure (1) 
for fulvinervin A. The high negative ORD value, [a]o 
- 74.38”, suggests that the I’Iavanone has the 2s configur- 
ation at C-2. Moreover, the CD spectrum of fulvinervin A 
exhibited a positive Cotton effect due to the n + R* 
transition (m 320-330 nm) and a negative Cotton effect in 
the II + IC* region (- 270-310 nm) with the 2-aryl group 
substituted equatorially to the heterocyclic ring [S, 123. 

The reported llavonoids cajafiavanone [7] and flemi- 
none [5] differ from fulvinervin A in having substituents 
on ring B. 

Fulvinervin B (4), mp 172-174”, showed a [M]+ m/z 
386consistent with theformulaCz5HzZ04.The ‘H NMR 
spectrum showed the typical heterocyclic proton of an 
unsaturated C-ring which is observed at low field: 66.71 
(1 H, s, H-3) and is characteristic of a &one [ 3,4,8]. As in 
fulvinervin A, no A-ring proton was observed but the 
aromatic region showed two well separated complex 
multiplets diagnostic of an unsubstituted conjugated B- 
ring of a fiavone [4, 81. It also revealed a set of peaks 
characteristic of a 2,2dimethylchromene [6]. It showed 
another typical set of peaks characteristic of the unusual y- 
methyl-trans-but-a,ydienyl side chain [ 13151: 67.38 
(lH,d, J = 16.5 Hz, H-b), 6.86 (lH,d, J = 16.5 Hz, H-a), 
5.11,5.12 (2H, 2s, CHz-G), 2.08 (3H, s, Me-y). A signal was 
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1. Mass spectral fragmentation of fulvinervin B (4). 

negative, IR vs cm- ‘: 2980,168O (ArC=G), 15%,1570 (ArH), 
1390,140O (gem-Me&). 

Fulvinewin B. Mp 172-l 74”, UV AzH nm (log e): 218 (4.28), 
280 (4.53), 295 sh (4.50), 309 sh (4.42), 355 sh (3.57). 
IR vzcm- I: 3030, 2960, 1620 (Arc--o), 1580, 1560, 1530 
(ArH), 1375, 1385 (gem-Me&). ‘H NMR (300 MHz, CDCls): 
56.71 (lH, s, H-3). 7.92-7.95 (2H, m, H-2’, H-6’), 7.54-7.58 (3H, m, 
H-3’-H-5’),6.77(lH,d,J= lOHz,H-4”),5.68(lH,d,J=l0Hz, 
H-3”), 1.55 (6H, s, 2Me-2”), 7.38 (H-I, d, J = 16.5 Hz, H-B), 6.86 
(lH, d, J = 16.5 Hz, H-a), 5.11,5.12 (2H, 2s,CH&, 2.08 (3H, s, 
Me-y), 13.28 (lH, s, OH-5). MS m/z (rel. int.)c 387 (19), 386 (67) 
[Ml’ ,385 (7), 372 (26), 371 (100) [M -Me]‘. 369 (8), 353 (7), 
345 (5) [M -CsHs]+, 343 (12), 329 (lo), 315 (6), 303 (5), 251 (Zl), 
105 (29) [CsHIC=G]+, 77 (21). 
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