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Abstract-A new uoflavone, vuidfionn, has been isolated from Tephrosla vlruitjora Its structure was estabhshed as 
4’,5,7-tr~hydroxy-2’,5’-dlmethoxy-6-prenyhsoflavone based on spectral evidence and chemical transformation 

INTRODUCTION 

Several reports have indicated that the extract of some 
species of the genus Tephrosta have pDclctda1, msectmdal, 
repellent [l] and anti-cancer propertles [2] As part of our 
chemical systematic study of the genus Tephrosra we have 
previously mvestlgated T madrensrs, T watsonlana and T 
mtens and isolated a number of novel tlavonolds [3,4] In 
cognuance of these results we have undertaken the study 
of a new species of thts genus, T vlrtdrjlora a herbaceous 
plant endemic to western Mexico 

From the roots and aerial parts of Tephrosla vrrldlfiora 
we have isolated a new lsoflavone, vuldlflorm @a), m 

*Contnbutlon No 717 of Instltuto de Quimlca, UNAM 
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addition to the known elongatm (1) [S], the rotenolds 
vlllosmol [6] and 11-hydroxytephrosm [7], and the 
sterols sltosterol and stlgmasterol 

RESULTS AND DISCUSSION 

Extra&on of the roots and aerial parts of the plant with 
petrol, ethyl acetate and methanol, followed m each case 
by CC and prep TLC over slhca gel (see Experimental), 
gave two lsolktvonolds One of them was ldentlfied as 
elongatm (I), an lsoflavone previously Isolated from T 
elongata E Mey [S] The second flavonold was a new 
compound which we named vnldtflorm 

Vlndlflorm (ZP), CllHZ207 ([Ml+ m/z 398) was an 
lsollavone which showed a strong hydroxyl absorption at 
3420 cm- ’ m the IR spectrum (posmve ferric chloride) 

2a R’= R’=R’=H 

2b R’= Rz=R3,Ac 

2c R’= R3=Ac, R2=H 

2d R’= R3=Me,RZ=H 
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The presence of a hydrogen bonded hydroxyl group at C- 
5 was indicated by the carbonyl absorption at 1650 cm- ’ 
[S] and the typlcal hydroxyl proton signal at 6 13 00 in the 
H NMR spectrum (Table 1) The compound also 

showed a downfield singlet at 6 7 8 characterrstlc of the C- 
2 proton of the Isoflavone nucleus [9] Since the ‘H NMR 
spectrum of vlrrdtiorm (2~) exhibited three further 
singlets at 66 30, 642 and 6 80, accounting for three 
Isolated skeletal protons, vmdlflorm must be a 
hexasubstltuted aotlavone The nature of the substltuents 
was evident from the ‘H NMR spectrum, which showed 
two methoxyl singlets at 63 70 and 3 82 and the typical 
resonances of a prenyl group, observed as two broad 
singlets at 61 66 (3H) and 1 78 (3H), a broad doublet at 
63 30 (2H) and a broad tnplet at 65 20 (1H) Two broad 
singlets interchangeable mth deuterated water at 68 35 
and 1006 indicated the presence of two extra phenohc 
hydroxyl groups As m elongatm (l), three substltuents, 
one hydroxyl and two methoxyl groups, can be placed m 
the B-nng at C-4’, C-2’ and C-S, respectively, and the 
remammg prenyl and hydroxyl groups at C-6 and C-7 m 
the A-ring Based on the above data, vlrldlflonn can be 
represented by structure 2a 

As expected, the mass spectrum of vlrldtiorm (2a) 
showed a weak peak at m/z 177 which can be assigned to 
the fragments [B, -HI+ and for [A, -431’ derived 
from the RDA process [lo] Besides the [M]’ at m/z 398 
(66 %), other Intense peaks were observed at m/z 355 [M 
-431’ (100%) and 343 [M-55]’ (88%) due to the 
fragmentation of the prenyl group The lost of 55 mass 
units can give nse to the ion, 3, which would be m accord 
with the prenyl group being attached at C-6 The presence 
of three phenohc groups was confirmed by acetylatlon of 
2~ whtch provided the corresponding tnacetate, Zb, and 
the dlacetate derlvatwe, 2c The chelated hydroxyl group 
at C-5 was also evident when 2a was treated with dlmethyl 
sulphate @ving the denvatlve, 2d This result 1s m 

Table 1 ‘H NMR data of MnddIonn (2a) and its 
derlvatlves (80 MHz, deuterochloroform, TMS as mt 

standard) 

2a* Zb k 2d 

H-2 78s 
H-8 642s 
H-3 66s 
H-6 68s 
H-7’? 33d 
H-8”$ 52t 
gem-Me2 165 s 

177s 
OH 13 OS 

1007s 
835s 

OMe 37s 
381s 

OAc - 

78s 
67s 
693s 
7 18s 
328d 
503t 
169s 
179s 

- 

37s 
38s 

233s 
235s 
242s 

79s 783s 
672s 638s 
672s 66s 
697s 687s 
331d 335d 
513t 5wt 
169s 167s 
177s 178s 
1302s 129s 

373s 376s 
38s 384s 

389s 
392s 

235s - 

*Run m deuterochloroforn-DMSO 
td, J 7.8 -7Hz 
$s J 8, =7Hz 

accordance with the presence of the bulky prenyl group at 
C-6 rather than at C-8 

Confirmation of structure 2a was achieved by cyclo- 
dehydrogenatlon with 2,3-drchloro-5,6-dlcyanobenzo- 
qumone (DDQ) All the spectral data (IR, UV, NMR and 
mass spectra) of the obtamed product were ldentlcal to 
those of elongatm (1) 

The lsolatlon of vmdlflorm (2a) 1s of particular interest 
since it IS probably the biogenetic precursor of elongatm 
(la) 

EXPERIMENTAL 

Tephrosta urrldtflora Tellez, was collected In Jahsco, Mexro, ca 
60 km, north of Melaque in 1983 A voucher IS deposIted at the 
Herbarium of Institute de Biologia (UNAM), Mexico 

Extractton Alrdned leaves and flowers (270 g) were extracted 
successively witi heptane, EtOAc and MeOH After evaporation 
of solvents the green syrups A (17 3 g), B (15 1 g) and C (27 1 g), 
respectively, were obtained In the same way, from the air-dned 
roots(l 320kg),yellowpastesD(188g),E(129g)andF(41 8g) 
were obtamed 

The heptane extract A (17 3 g) was percolated on a column 
packed with 170 g Tonsil and eluted with heptane and mixtures 
of heptane_EtOAc From the fractions eluted with heptane, a 
mlltture of sltosterol and stigmasterol was obtamed 

The EtOAc extract B (15 1 g) was fractionated on Tons11 
(150 g) using heptane and EtOAc The heptane fraction (7 5 g) 
was chromatographed on slhca gel (80 g) using heptane 
and heptane-Me&O nuxtures Fractions eluted with 
heptane-Me&O (19 1) were combmed and crystalhzed from 
CH&I,-MeOH giving 1 (198mg) mp 18&182” (lit [S] 
181-182”), ldentfied by IR, ‘H NMR, MS and comparison with 
an authentic sample TLC of fractions eluted with 
heptane-Me#O (8 2) afforded 25 mg 2a 

In the same way, extract D (18 8 g) afforded 1 36 g of 1 Extract 
E (12 9 g) afforded 27 mg 2a and 36 mg 1 Finally, from extract F 
(418 g). 10 g 1, 58 3 mg 2a and 22 mg of a nuxture of vlllosmol 
[6] and 1 I-hydroxytephrosm [7] were obtamed 

Vtrtdlflonn (2a) C22H2207, colourless needles, mp 22&222” 
(CH,Cl,-hexane) UV Q$Hnrn (.s) 204 (12 595), 263 (7414), 
295 (4815) IR v%cn-’ 3420,1650,1515,1300 EIMS (probe) 
70eV, m/z (rel mt) 398 [M]’ (62), 355 [M-43]+ (lOO), 343 
[M - 55]+ (82), 177 [B, -H]+ and/or [A, -43]+ (11) 

Acetylatron of owtd~~orm (Za) To a soln of 2a (16 mg) m 
pyndme (1 ml) was added Ac,O (0 5 ml) and the soln heated at 
80“ for 1 5 hr The reaction nuxture was poured over crushed Ice 
and extracted with CH,Cl,, washed with H,O, dried and 
evaporated to afford after prep TLC [hexane-Me,CO (4 I), 
x 63 the tnacetate, 2b (10 mg), and the dlacetate, 2c (5 mg) 

Vlruilforan trucetote (Zb) C2sHZ801,,, colourless needles, mp 
200-202” UV IEHnrn (6) 215 (8559), 250 (5362), 296 (3825) 
IR v~~‘~ cm-’ 1770, 1650 EIMS (probe) 70 eV, m/z (rel mt ) 
524 [M]’ (17), 482 [M -C,H,O]+ (18), 440 [M-C,H,O,]+ 
(25), 397 [M - C4H402 - C2H30] + (43) 

Ytrtdtflorm dlacetate (2~) CZ6HZ609, colourless needles, mp 
140-144” UV1eHnm (E) 210 (31206), 262 (18420), 297 
(12111) IRv$$c13cm-1 1770, 1765, 1645, 1600, 1510 EIMS 
(probe) 70 eV, m/z (rel mt ) 482 [M]+ (28), 440 [M - C,H,O]+ 
(34), 398 [M - C4H402] + (12), 397 [M - C,H,O,] + (52). 385 
[M-C6H90J+ (20), 343 [M -CsH1,02]+ (41), 43 (100) 

Methylatlon of uzrldtjform (Za) A rmXture of 2a (24 mg) dry 
K&O3 (30mg) and Me,SO, (1 ml) m dry Me*CO (20ml) was 
refluxed for 3 hr and worked-up as usual Purlficatlon by TLC 
[hexane-Me,CO (4 1) x 63 of the reaction residue afforded 2d 
(9 mg), mp 193195” UV ASH nm (.s) 213 (16 111). 263 (11389), 
290 (7543) IR $$!$‘a cn- ’ 1650, 1590, 1510, 1300 EIMS 
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(probe) 70 eV, m/z (rel mt) 426 [M]’ (Sl), 395 [M -3l]+ (22), 
383[M-43-j+ (98),371 [M-55]+ (100), 191 [C,,,H,O.,]+ (18) 

Cowersron ofuwtdy%rm (2a) to elongatm (1) A soln of 34 mg 
2a and 30 mg DDQ m 40 ml dry C,H6 was refluxed for 2 hr 
After usual work-up followed by prep TLC [hexane-Me&O 
(3 2) x 33 1 was obtamed Identical m all respects (TLC, IR, 
‘H NMR, mp) with authentic 1 
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