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FLAVONOL-3-GLUCOSIDES IN BACCHARZS ANGUSTZFOLZA AND 
BERLANDZERA PUMZLA 
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Plants. (1) Baccharzs angustzfolza Mlch. and (2) Berlandzera pumzla Nutt Source (1) 
Collected by Gary Anderson, m November 1966 at St Mark’s Wild Life Refuge, Flonda, 
(2) Junction Truck Route and Sprmg Hill Road, Leaon County, Tallahassee Prevzous 
work (1) Sister specles1*2 (terpenolds), (2) sister species3 (ammes) 

Compounds zsolated Quercetm 3-@-glucoslde (lsoquercltrm) and kaempferol 3-/3- 
glucoslde (astragahn) were Isolated from the methanohc extracts of the plant by methods 
described prevlously4 and ldentdied by direct comparison with authentic material by 
mlxed m p , co-chromatography (TLC, 3 solvents) and UV and IR analysis 
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VIRGININ. A SESQUITERPENE LACTONE FROM ENCELZA VIRGINENSZS 
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Encelza vzrgznenscs 1s a composite shrub which grows m the southwestern desert We have 
found It growing at the base of hills upon the slopes of which grow E farznosa. Smce 
these two related plants may be found m close proxlmlty and E farznosa has been shown’ 
to contam the sesqmterpene lactones farmosm (I) and encehn (II), we Investigated samples 

1 T A GEISSMAN and R MUKHERIEE, J Org Chem 33,656 (1968) 
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of plants taken from an area where the two species were growing together but wrth no 
obvrous overlap. Only farmosm was isolated from E. farznosa; no encelm was detected, 
although thm layer chromatograms of the crude sesquiterpene extract suggested the presence 
of small amounts of other compounds 

Forinosln (I) Encelln (II) Vwgmln UII) 

Farmosm and a new sesqmterpene lactone, vlrgmm (III), were isolated from leaves of 
E. tirgznensis. Vrrgmm [I$,~ -128” (C., 0.14, CHC&), m.p. 241-242”, has strong IR ab- 
sorption at 5.66 (S-lactone), 6.02 (cyclohexenone), 6 21 (conjugated double bond) and 
11.82 nm exocychc methylene) It gives UV absorption at 240 nm (c 9560) mdlcatlve of an 
a,/?-unsaturated ketone The molecular Ion appears at m/e 246 m Its mass spectrum, along 
with intense peaks at m/e 91 and 105 The latter two have been pomted out as charactenstlc 
of sesquiterpene lactones.’ The NMR spectrum shows a three proton smglet at 61.00 
(methyl at C-IO); a three proton doublet at 61.27 (methyl at C-11), a broad, one proton 
multlplet at 64 60 (H at c-8); a pair of doublets, one proton each at 65.30 and 6*14,5 = 3 cps 
(exocychc methylene); and a pair of one proton doublets at 66.02 and 6.88, J = IO cps 
(vmyl protons at C-l and C-2). 

All these spectral data are very similar to those shown by farmosm.’ The significant 
differences are the lack of OH absorption m the IR and NMR spectra of III, the absence of 
a three proton singlet at al.52 and its replacement by a three proton doublet at S1.27 In 
addition the molecular ion of III is 16 mass units less than that of farmosm. This evrdence 
Indicates that vlrgmm differs from farmosm by the replacement of the C-l 1 hydroxyl group 
by a hydrogen. 

EXPERIMENTAL 
Isolation of virgmm and farmosm Encelza uzrgmenszs was collected m June of 1969 The leaves and young 

shoots were dried at 56” and ground m a Wdey mdl The extractlon procedure was that of Gelssman 3 
From 794 g of plant material 2 93 g of crude yellow 011 was obtained Chromatography over 90 g of alumma 
(Woelm, actlvlty II) usmg the solvent series benzene, Et20, CHCIJ, gave several contiguous crystallme 
fractions The crystallme fractions were combmed and recrystallized from CHCL to yield 158 mg (0 02%) of 
farmosm m p 199-200 (ht 200-201 I). Farmosm gave IR, UV, NMR, and mass spectra ldentrcal to those 
reported 1 

The mother liquors from the recrystalhzatlon of farmosm were placed on a preparative TLC plate of 
sdical gel H (1 50 mm and developed with CHC13) The slhca gel between RI 0 5 and 0 6 was scraped off and 
the dlhydroencelm extracted with EtOAc and recrystalhzed from Et*0 to yield 2 mg of product m p 241-242” 
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