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Ah&act-From the lichen, Siphula ceratites, two new metabolities, protosiphulin and oxysiphulin, were isolated 
besides the known compound, siphulin. The structures of the two new chromenones were proved by ‘H NMR 
and 13C NMR spectral analysis in comparison with those of siphulin. 

The lichen of Siphula species are mostly distributed on 
the Southern hemisphere, and only Siphwla ceratites 
(Wahlenb.) Fr. has been found on the northern part of 
the Scandinavian peninsula and Canada. This lichen is 
noted chemotaxonomically since it contains a charac- 
teristic chromomenone-type compound, siphulin (l), 
which has never been found in any other species of 
Siphula collected on the Southern hemisphere [l, 21. 

From acetone extracts of Siphula ceratites collected 
in Canada, 2 new compounds 2 and 3 have been 
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isolated along with siphulin by chromatographic sep- 
aration. 2, Cz4HzsOs, was readily converted into 
siphulin, on teating with methanolic HCl. Therefore, 2 
must be a hydrated derivative of siphulin 1. This 
assumption was supported by the following NMR 
spectral comparison of 2 with 1. 
The signal S 5.74 (1H) assigned to a proton at Cc3) 

of 1 was not observed ‘in the ‘H NMR of 2, whereas 
signals giving a geminal coupling at S 3.00 and 3.32 
(1H each, d, J = 16 Hz; CH1) assigned to protons at 
Cc3) as well as a higher shifted singlet at 6 3.45 (2H) 
assigned to C&) were given by 2. 

The 13C NMR spectra of 1 and 2 were also com- 
pared (Table 1) with those of flavones and flavanones 
[3]. The 13C NMR signal assigned to C+,) of flavanone 
shows a downfield shift in comparison with that of 
flavone. The same tendency was observed in 2 in 
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311.0839 1325 -CH,) (base peak). CaIc. for CZ3HZ605 (M- 
H,O-CO,): 382.1778, C H 0 : 339.1231, C,,H,,O,: 20 19 5 
325.1075, C,,H,,O,: 311.0917. .The soln of 2 in MeOH 
containing a drop of cone HCl was refluxed for 10 min at 
100”. The product was purified through Sephadex LH 20 
using Me&O as the solvent. The product was siphulin (1) 
identified by TLC, IR, NMR and MS comparison. 

Oxysiphulin (3). Colourless needles, mp 176-178” (de- 
camp.) (from aq. MeCO); UV hE&‘“nm (log E): 233 (sh) 
(4.46), 290 (4.18); ‘H NMR (in Me,CO-d,) ppm: 6 0.83 
(3H, CH,-(CH,),-CH,). ca. 1.3 (lOH, m, Me-_(CII,),- 
CH,), 3.31 (2H, tr, Me-(CH,),-CI&--), 4.42 (2H, s, CH, 
at 7’), 5.67 (lH, s, C&--H), 6.30 (lH, d, J=2Hz, Cc6_s)-- 
H), 6.38 (lH, d, J=2Hz, C,,,,,,,-H), 6.72 (1H. s, 
C (3’ or 5s,-H). MS: 398.1728 (M-CO,). 355.1180 (39% 
Me-CH,-CH,-). 341.1033 (355-CH,), 327.0867 (341- 
CH,J (base peak), 3 13.0711 (327 - CH,). Calc. for 
C H 0 (M-CO,): 23 26 6 398.1786, C H 0 : 355.1103, 20 19 6 
C,&,,O,: 341.1034, C H 0 : 18 15 6 327.0852, C,,H,,O,: 
313.0764. 
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Aus E. Hieracifolia Raf. (Tribus Senecioneae) sind 

bisher nur Pyrrolizidin-Alkaloide isoliert worden [l], 
wie sie offenbar fiir grosse Teile der Tribus 
Senecioneae charakteristisch sind. Wir haben jetzt die 4,. 
Neutralstoffe nlher untersucht. Die Wurzeln enthalten 
neben /3 -Farnesen und Bicyclogermacren einen 

Angelicaester, dem die Konstitution 1 zukommt wie 
aus den spektroskopischen Daten weitgehend 

sichergestellt werden kann (s. Tabelle 1). Obwohl 
biogenetisch die vicinale Anordnung der drei O- 
Funktionen wahrscheinlich war, haben wir diese durch 
Synthese des entsprechenden Acetats sichergestellt. 
Durch Alkylierung von Syringaaldehyd (4) mit 3,3- 
Dimethylallylbromid erhilt man der Ether 5 und 
daraus mit Alanat den Alkohol 2, der mit Acetanhyd- 
rid das Acetat 3 liefert. Die ‘H-NMR-Daten (s. 
Tabelle 1) von 3 sind praktisch identisch mit denen 
von 1. Lediglich die Lage der CH,-Gruppe ist wie in 
Hhnlichen FHllen geringfiigig verschieden. Bemerkens- 
wert ist eine sehr leicht verlaufende slurekatalysierte 
Umlagerung von 2, die zu 6 fiihrt, das ebenfalls als 
Diacetat (I) isoliert wurde. (‘HLNMR-Daten siehe 
Tabelle 1). Bei der Alanat-Redutkion von 5 ist daher 
nach Zersetzen mit NH&l Neutralwaschen mit Nat- 
riumhydrogencarbonat unerl8sslich. 
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