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FLAVONE-C-GLYCOSIDES IN HELENIUM SPECIES 

H WAGNER and M A IYENGAR 
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and 

W HERZ 
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(Recezved 13 August 1971) 

Plant. Helemum alterntfobum (Spreng) Cabrera Source Collected by P R. Legname m 
1966, near Tucuman, Argentina H autumnaZe L Sources (1) (whole plant) Collected by 
Dr. McDamel m Alabama, September 1967 (McDaniel voucher 9867) (2) (whole plant). 
Collected by R Lazor m September 1968, 13 miles south of Moultne, Georgia (Godfrey- 
Lazor voucher 1185 on deposit m herbanum of Flonda State Umveraty) Prevzous work 
on H altermfobum from various sources 3’,6-Dlmethoxy-4’,5,7-tnhydroxyflavone,’ sesqmter- 
pene lactones l The collectlon used m the present work gave’ brevllm A, hmfohn A, tenuhn 
and an umdentified lactone C19H2605 On H autumnale from various sources Sesqulter- 
pene lactones 2*3 The collections used m the present work gave’ helenahn 

Compounds zsolated Saponaretm, lso-onentm, vltexm and onentm were isolated from 
the methanohc extracts of the plants by methods described prevlously4 and identified by 
direct comparison with authentic material by mixed m p , co-chromatography (TLC, 3 
solvents), UV and IR analysis 
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THE CONSTITUENTS OF HELZCHR YSUM STOECHAS 
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Abstract-The aerial parts ot Helzchrysum stoechas (L) D C have yielded ursohc and oleanohc acids, uvaol 
and erythrodlol, @sltosterol and stqmasterol (both free and combmed as the /3-glucoslde), fatty acids, the 
acetophenone (I), a related alcohol (II) and a new chroman (III) 
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INTRODUCTION 

Hehchrysum stoechas IS a woody shrub charactenstlc of the Mediterranean area 1 Up to the 
present, chemical studies have only been carried out on the essential 011s 2--5 In this com- 
mumcatlon, we report various products Isolated from the aerial parts of this plant. 

RESULTS 

The tnterpemc fraction consists of ursohc and oleanohc acids and the tnterpene alcohols 
uvaol and erythrodlol, the high content of ursohc acid (3 2 % on dry plant) 1s unusual The 
sole steroidal components are @ltosterol and stigmasterol 

GLC of the fatty acids (as them methyl esters) showed the presence of hnolelc (29x), 
palmltlc (24 5 “/,), hnolemc (23 “/,> and olelc (9.3 %) acids, with minor quantltles of the 
remammg acids of the even-numbered series Components of the odd-numbered senes are 
only present m small proportion (2 6 % of the total amount) and within this the C13, C, 5, 
Cl,, CzI and CzJ components, with one or two unsaturatlons, have been detected 

Three other substances, with strong UV absorption have also been isolated. The m p 
and the UV, IR, NMR and mass spectra show that one of these 1s 4-hydroxy-3[lsopentent-2- 
yllacetophenone (I), recently isolated for the first time from Hekunthellu umfloru 
(Compositae) 6 

(I) (II) UU, R=H 
(EZ)R=Ac 

A second substance 1s an optically active liquid (ng 5 1.5785; [a]“,” -61.2”) with 
molecular formula C, JHi403, the spectral data and the reactivity of ths compound show 
It has structure II Two new esters, the alcohohc part of which corresponds to structure II, 
have recently been isolated ’ This 1s the first time that the free alcohol 1s reported m nature. 

The third UV-absorbing component has been isolated m small amount (0 009 % on 
dry plant) The NMR spectrum of this substance is extremely simple T 8.62 (6H, s, gem 
dlmethyl), 7 47 (3H, s, CH,--CO-Ph), 7.0 (2H, m, benzyhc), 6.12 (lH, q, J 5 6 cps, 
-CHOH-), 3.14 (lH, d, J 9 3 cps, aromatic) and 2 23 (2H, s,d, aromatic) It points 
to structure III (2,2-dimethyl-3-hydroxy-6-acetylchroman) for tbs product The preparation 
of a monoacetate (IV) and the mterpretatlons of the mass spectrum of this last compound 
confirm this aslgnment 

Compound III has been suggested6 as a possible intermediate m the biosynthesis of some 
natural chromenes, though this 1s the first time that it has been actually isolated We have 
also observed that when a chloroform solution of I 1s left several days m sunlight, various 
products, among which III can be identified, are formed 

1 0 Po~mm, Ffowers ofEurope, A Fzeld Garde, p 431, Oxford Unwerslty Press, Oxford (1969) 
z E BROWN and H T ISLIP, ColonlalPlant ati Anmal Products 1,117 (1950); CA 46,63321(1952) 
3 J TORNER OCHOA, Bol Znst Forestal Madnd, 61, 1 (1952), CA 48,6654f (1954) 
4 Y R NAVES, Comp Rend Acad Scr Pans 251,900 (1960) 
5 L TRABAUJJ, Fr ses Parfums, 12 (64), 215 (1969), CA 71, 128581~ (1969) 
6 F B~HLMANN and M GRENZ, Chem Ber 103,90 (1970) 
‘I F BOHLMANN and C ZDERO, Tetrahedron Letters 3575 (1970) 
8 H Bv~zxnwwz, C DJERA~~I and D H WILLIAMS, Structure elucrdatron of Natural Products by Mass 

Spectrometry, Vol 2, p 260, Holden-Day San Franctsco (1964) 
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Acetyl derwutrve ofZZ1 (IV) Compound III (30 mg) was acetylated with AcZO/Py and the product ccystal- 
hzed from CH30H, m p 121-122’, h “2: 222 nm (F 8100) and 274 nm (c 10&O), NMR ~4 90 (lH, t, 
J 5 6 cps, -CB-OAc). Mass spectrum m/e 262 (M+, 3x), 202 (M - AcOH, 21 O/d, 187 (M - AcOH 
- CHs, 100°~, 159 (M - AcOH - CH&O, 9x), 149 (12x), 107 (8x), 91 (7yd and 77 (8%) 

Trunsformatzon Z+ZZI Compound I (30 mg) was dissolved m CHClj (5 ml) and the solution was left 
(8 days) exposed to sunhght Analysis by TLC of the reaction product indicates the presence of s1x new 
compounds besides the starting matenal I The most polar of these components, separated by preparative 
TLC, appears to be identical to compound III (by TLC comparison m vanous systems) 

Sierol glycoszdes The product from fraction (d) behaves as a single substance m all the chromatographlc 
systems tested m p 283-284” (decomp ) (from CHC13-CHBOH), [a]g -46 1” (c 0 37, pyndme) The 
tetraacetyl denvatlve (obtained m the usual manner) crystalhzes from CHaOH, m p 168-169”, [a]*, 
-26 2” (c 0 52, CHC13 (Found C, 69 70, H, 9 24 Cal for C43HB8010 C, 69 32, H, 9 20%) 

Hvdrolvsrs of the alvcosrde The alvcoside (150 mg) was refluxed for 10 hr m EtOH (50 ml). HP0 (10 ml) _ _ _ __ -_ __ _. - . 
and cone HCI (5 ml) The solution was diluted wlthHzOand extracted with CHC13 The aqueous phase was 
desalted (passing It through ion exchange resins) and evaporated, the residue (15 mg) was ldentlfied as 
o-glucose (paper chromatography of the free sugar and of its 2,4-duutrophenylhydrazone derlvatlve on 
TLC) 

Evaporation of the CHC13 extract yields 92 mg of a crystalline product that, once acetylated (Ac,O/Py), 
can be separated (S102 40% AgNOa preparative TLC plates eluted with CHC13) m two components present 
m a 1 1 ratio Pure samples of these two components are identical (m p , mixed m p , [a],,, IR, NMR and 
mass spectra) with ,%tosterol and stlgmasterol acetates 

Key Word Index-Helrchrysum stoechas, Composltae, triterpenes, phytosterols, chroman, 4-hydroxy- 
3-lsopentylacetophenone 
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COMPOSITION OF PUNJAB COSTUS ROOT OIL 
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Plant. Saussurea Iappa Clarke. Source. Lahaul and Spit1 areas of Punjab, India 1 Uses 
In the mdlgenous system of medIcme, roots are reported tome, stomachlc, carmmatlve, 
stimulant and useful m asthma, cough and cholera. It 1s said to have remarkable effect m 
controllmg bronchial asthma, espeaally of vagatomc type ‘* 4 Previous work. Costus root 
011 obtained from plants of Kashmir (India) ongm has been studied crltlcally 5-7~The 

* This work was presented m XX Annual convention of AsoVAC, held at Caracus (Venezuela) m May 
1970 
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