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NEUE INHALTSSTOFFE AIJS FZXZCZA-ARTEN 

FERDINAND BOK-I- und CHRISTA ZDERO 
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PjQnzen und He&u& Felicia w&&ii Hilliid et 
I@% 4 su (Wood et Evans) Gray, Prof. Dr. J. 
w, &&a&ches Institut der Universitit Miinchen, 
H&barbelege ebenda. 

Bisherige Untersuchungen. ca 10 andere Felicia-Art? 
ergaben Ma&aria- und Lachnophyllumester bzw. keine 
Ao&ylenverbindungen [ 1 J. 

Ergabriis.q Die Wurzeln vox~ F. wri&ii enthalten das 
be&s bekannte I~ug~ol~ivat (1) [2] und ein neties 
I~~~~a~ dem die Struktur (2) zukommt. Rie 
Q~~~~ Teile ergaben neben (1) den b&her nicht 
isolierten Ester (3): 

der Gattung Fe&-t in eine basale Gruppe und mehrere 
abgeleitete Sektion& [33* Die zur basalen Gruppe gehii- 
renden Arten (Feliciafilifolia Burtt. Davy = Diplopappus 
jlifolius DC; F. jiuticosa = Diplopappus fructicosa; F. 
macrorhiza = Fresenia scaposa DC; F. teda Nees. F. 
diginosa Gray) enthalten Acetylenverbindungeq 
w&end die abgeleiteten Arten (F. ouata (Thumb.) Comp 
ton, F. echinata Less_ F. aethiupica (Burn.) 301. et Wolley 
Dod; F. ~l~ides (L) Voss., F. minis = F. ~erg~~~ 
0. Hoffin., F. het~ophylla = Charieis h~~phyl~; F. 
wrightii Hifliard et Burtt.) keine A~tyi~verbindung~ 

Die WitmaIn van F. ~1~~~‘~~~ ~a~i~~t~ 
(4 und den bisher n&t bekannten Tetraenester (!Q der 
d@ Acetylenverbindungen wahrscheinlich biigenetisch 
de steht: 

Botanis&e Gesichtspunkte sprechen fii eine An~~ 

en&a&en. Man kann somit amxhmen, dass letztere die 
F&&it, derartige Verbindungen aufiubauen, verlorea 
haberi. 

UV: in EzO, Beckman DK I; IR: in CCl, Beckman 1.R 9; 
NMR: in CDCls, Bruker WI-I 270; ‘IMS als innerer Standard, 
S-Werte; MS: Varian MAT711 mit Datenverarbeitung. Die 
zerkleinerten Ptlanzenteiie extrahierte man bei RT mit Et@- 
PetroliQher (=P& 1:2, trennte die erhaltenen Extrakte durch 
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~~f~c~omato~~h~c (Sigcl Akt. St. II) und titer durch 
PLC (Sigel GF 2542 Als Laufmittel dienten Et&P&Gem&- 
the. Die isolierten Substanzen sind in der Reihenfoige ihrer 
Polar&t angegcben. Bereits bekannte Substanxen identifi- 
zierte man durch Vergleich der UV-, IR- und NMR-Spektren. 

Fe&a wright& ~j~~~d et Burtz. 12Og Wurretn erg&en 
20 mg (1) und 3 mg (2) (Et@-PA 1: 3). 400 g oberirdische Teile 
liefetten 3 mg (3) (Et&PA 1: IO) und 3 mg (1). 

Felicia uliginosa (B%od et &arts) Gray. 200g Wurzeln 
ergaben+.lO mg (4) und 2008 oberirdische Teile 3 mg (5) 
Et,GPA 1: IO). 

3-~opyl-~-~j~ (2). Farbloses ih, JR. CO 1745; G=C 
166Ocm-“. UV: &_= 320, 277, 266nm (e = 3700, 90@, 
10600). MS: MC m/e 188.085 (100%) (her. ftt C&I,rOs 
188.084). 

EugeddooaImat (3). Farbloses h ZR. COGR 1740; 
CH=CHr 920cm-*. MS. M+ m/e 248.142 (17%) (her. fur 
C,,H2,,0a 248.141); -G=C=CH CH (Me), 164 (100). 

Terrudecu-5 .7.9. I I -ce~~~re~th~lestff (5). Farbioses 
01, IS. CO,R 1735: (CH=CH). (transl 99Ocm-t. UV: 
&,= 318, 303, 289nm (; = 480&, i27fXli 34200). MS: M+ 
m/e 234.162 (100%) (her. fib C,,H2rQZ 234.162); -CHsCHs- 
COsMe 147 (41). 

~~k~~~He~n Prof. Dr. J. Grau danken wir fib daa 
~a~ornat~i~, der Deutschen Fo~huo~~me~~haB Rir 
die Unterstiitzung dieser A&it. 
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WERATOMIN AND HERATOMOL, NEW ~UMARINS 
FROM ~~~A~~EW~’ ~~U~~UN~ 

BI~HAN D. GVPTA, SUNIL K. BANEREE, K. L. HANDA and C. K. ‘ATAL 
Regionai Research Laboratory (C.S.I.R.). Jammu-Tawi, India 

(Recuid 27 January 1976) 

Key Word l~x-~~~~e~ thomsoni; Um~Bi~rae; fumo~u~~ns; herato~n; beratomol; 6-(3-methyi- 
but-2-enylox~~ngeli~; 6.hydroxyangeli~: lanatin; isobergapten; isoimperatorin; imperatorin. 

In continuing our research [l-2] on the genus Ilerac- 
letup we encountered Heracleam thomsoni, a species 
growing in Ladakh, India. We have.isolated a number 
of beaks from the roots of this plant two of which, 
heratomin and heratomol, are new and assign them the 
stru~ur~ (1) and (2) on the basis of fo~o~ng evidence. 

The petroi ether extract of ii. t~~~~~ on chromato- 
graphy yielded Ianatin (3), isobergapten, isoimperatorin, 
impemtorin and hemtomin (1). This is the second report 
on the occurrence of lanatin in nature. Heratomin (I), 
mp 1 l&l 1 l”, has the molecular Fonda ClbH&* (M+ 
270). In the IR it shows characteristic absorption of a 
furan~ou~~n at 1716, 1637, 1586, 878 and 753qu-“. 
The NMR spectrum (6OMHz) shows signals for an iso- 
pentenyl aromatic ether group (see Experimental). This 
is subs~ntiated by the presence in the MS of an intense 
peak at m/e 201 (M ’ - 69, for isopentenyl). H-3, H-4 
and H-5 appeared in the NMR spectrum at 6 6.32, 7.72 
and 6.88 respectively while H-3’ and H-2’ showed up 
at 7.06 and 7.65 respectively. Hemtomin was readily 

(t) R=--CCH,-CHIC, 
Mh 

121 R--H 

(3) RI MS 

de&y&d with ethanoli HCl to give a phenof, 
C,,H,O* @I’ 202) which was characterized as tChyd- 
roxyangelicin (2) as this on methylation with diazometh- 
ane yielded sphondin (3). The above data establish the 
structure of heratomin (1) as the isopentenyf ether of 
~hydroxyangelici~ i.e. ~3”methylbut-2-eny~oxy) angeli- 
tin. 

HeratomoI(2), C, *Hii&, (M + 202), mp 253-254”, iso- 
lated from the benzene extract of the roots on methyla- 
tion with diazomethane yielded sphondin (3). Therefore, 
he~tomol (2) is ~hydroxya~iicin, the d~ik~lat~ 
product of heratomin. 

EXPERIMENTAL 

Mp’s’ are uncorrected. The @-MHz NMR spectra were 
recorded in CDCla with TMS (6 0.00) as internal standard. 

~~latjon uf ~~tornj~ and ~~rato~~. Dried powdered roots 
(2 kg) of H. thomsoni (Voucher specimen No. 12684/X de- 
posited at Plant Survey Division, R.R.L.) were soxhletted suc- 
cessively with petrol (60-80”) and C,H* The brown residue 
(608) left after removal of petrol was chro~tog~phed over 
acidic alumina (grade IV, 1.5 kg)” Elution with petroi gave 
successively lanatio, mp MO-141”(1 g), isobergapten, isoimper- 
atorin, imperatorin and heratomin (2.Og). The C,H, extract 
was ~hromatog~ph~ on Si gel. C,H6 eluate gave heratomin 
(0.1 g). CHCl, eluate yielded heratomol (0.4g). The known 
compounds were identified by their mp’s, TLC, IR. NMR and 
MS. 

Neratontin, from Me@3petroI as colourless needles, mp 
110-l 11’. Found: C, 70.6; H, 4.9. CraHt.OI requires: C, 71.1; 
H, 5,2x,. R, 0.60 [Si gel, C,H,-Me2 CO @:I)$ This On Si 


