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less compounds, phytanyl-glycerol diether, geranylger- 
aniol and phytanol, have now been isolated andid~tified. 
The phytanyl~glycerol diether was obtained as a colour- 
less viscous oil with optical rotations ranging between 
[a],, + 8.5-9.0 (CHCI,; c, 2.6). The dextrorotatory nature 
of the compound indicated that the diether has sn-2,3- 
structure and configuration because synthetic sn-1,2- 
dialkyl glycerol ethers are laevorotatory [2]. The IR and 
NMR spectra were identical to those of a synthetic 
sample [2-4]. ~ranylgeraniol was also obtained as a 
colourless oil and its IR, NMR spectra and GLC reten- 
tion time (10 % SP-2300) were identical with an authentic 
sample [3]. The identity and the amount of phytanol 
were determined by GLC. 

The wide occurrence of large amounts of free phytanyl- 
glycerol diether in several’ strains of extreme halophili~ 
bacteria is highly significant, since it is the common back- 
bone of all the phospho- and glycolipids in these organ- 
isms. It would thus appear that phytanylglycerol diether 
plays a key role in the biosynthesis of phospho- and 
glycolipids, although the biosynthetic pathway of the 
phytanylglycerol diether moiety and diether lipids is still 
a mystery. Presumably, ger~ylg~aniol and phytanol 
play a key role in the biosynthesis of the diether moiety, 
probably via their pyrophosphates. Work on the biosyn- 
thesis of the diether lipids is in progress. 
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cedures and separation of total lipids into polar and neutral 
lipids fractions are described elsewhere [3]. Neutral lipids 
were fractionated on a 3% I-I,0 (v/w) deactivated calmn of 
Al,O, (18 x 3cm) with C,H,,(6OOml, Fr. I), 1% Me,CO in 
C,H, (30 ml, Fr. II), 5% Me&O in C,H, (300 ml, Fr. III), 
10 % Me/X in C,H, (500 ml, Fr. IV) and pure MeOH (500 ml, 
Fr. V). Phytanylglycerol diether was purified from fraction III 
by TLC on Si gel H in CHCls-Et,0 (99:1, R, 0.40) and on 
A&O, in CHCl,-E&O (99.5 :OS, R, 0.72). Geranylgeraniol was 
purified from fraction IV by TLC on A&O, in CHCl,-Et,0 
(99.5:0.5, R, 0.46) The spots were detected by 1% vapour. 
Phytanol was determined by applying column fraction IV to 
GLC on a 10 % SP-2300 column (column temp.-l 80”, N, 1 kg/ 
cd, H, 0.7 kg/cm’, injector temp.--m, detector temp.- 
230”). The relative retentions of phytanol, phytol and geranyl- 
gerniol were 2.08,2.80 and 6.18, respectively (relative to methyl- 
palm&ate). 
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Geigeria species..commonly known as the ‘vomiting bush’, 
are responsible for vomiting disease [l]. Several crystal- 
line sesquiterpenoid lactones have been isolated from 
G. aspera Hmv. and G. frlifolia Mattf. From G. aspera 
were isolated geigerin [2, 31, vermeerin [4-61, geigs 
rinin [7, 81 and dihydrogriesenin [9-J* while G. jIiifo@a 
yielded gaffbin Cl4 111, griesenin and ~hy~o~~nin 
[12,13]. Reinvestigation of G. aspera has resulted in the 
identification of ivalin (1). Dihydrogriesenin and geiger- 
inin were also isolated. 

Ivalin(1) has previously been isolated as the main 
sesquiterpene lactone from Zw microcephala Nutt. and 
ZW imbricuta [14], collected in the Southern Coastal 
Plain of the USA. It was also shown to be present in 
Zduzania ttiloba Pers [15] and Pof~~~a leauiguta 

(1) R = -H 
(2) R = --OCGCH,Br 

Beadle [i6]. The structure of ivalinfl), the first eudes- 
manolide isolated from Geigmia species, was identified 
and confirmed by mp, PMR, IR, MS, accurate mass 
determination and rotation. The X-ray crystallography, 
by another group [17-j, on the bromoacetate(2) was in 
agreement with the known structure. Ivalin(1) as well as 
the known guaianolides from Geigeria species were toxic 
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to guinea-pigs [ 181. The presence of ivalin( 1) in Geigeria 
of the tribe Inuleae and in Iva, Polymnia and Zaluzania 
of the Heliantheae is of taxonomic interest. 

EXPERIMENTAL 

Geigeria aspera Harv. was collected through the courtesy of 
Dr T. W. Naude of the Onderstepoort Veterinary Research 
Institute, during March 1974 in the Ermelo district, Republic of 
South Africa. The plant was identified through the courtesy of 
the Director, Botanical Research Institute, Pretoria. Above- 
ground air-dried plant material (3 kg) was shaken twice with 96 % 
EtOH for 24 hr. The combined extracts were dissolved in H,C& 
EtOH (2:1,3 1.). The aq. soln was extracted with hexane 
(2 x 250 ml). The aq. phase, after removal of tar, was extracted 
with CHCl, (3 x 300 ml) which gave on evapn an oil (70 g). 
This oil was chromatographed in 2 26g portions on Si gel 
(Merck 4 gel 60, 800 g. 8 x 45 cm). The chromatography was 
controlled by TLC (Si gel, 4% MeOH-CHCl,), C,H,-CHCl, 
(1: l), CHCl, and EtOH elutcd fractions with mass 10.6, 4.6 
and 9 g, respectively. Dihydrogriesenin (6 g) and geigerinin 
(1.1 g) were obtained by methods previously described [7, 93 
from the C,H,<HCl and EtOH extracts, respectively. 
Rechromatography of %e CHCl extract on Si gel (100g) 
eluted with CHCl, a fraction (2 gf which showed only 1 dark 
red spot on TLC when sprayed with. 65 % H,SO,. Several 
rccrystallizations from MeOH gave 1.3 g (0.12%) ivalin (l), 
mp 131”. 

Synthesis of the bromoacetate (2) To 410mg of 1, and Py 
(430 mg) in C,H, (10 ml) cooled in ice, was added bromoacetyl 
bromide (930 mg). TLC indicated that the reaction was completed 
after 1 hr, when the reaction mixture was added to cold H,O. 
C,H, extraction and recrystallization from MeOH (twice) and 
Me CO gave 220 mg (36%) (2). Mp 207-210”. (Found: C, 55.30; 
H, 3.73; Br, 21.73. C,,HalO, Br requires: C, 55.48; H, 5.92; 
Br, 21.73 %). W (cl.09 x 10T4 M, MeOH) e 
PMR (100 MHz, CDCl ): 6 0.91 (s, 3H, -C!&::~:$: 
8H, -CH,-), 2.79 (ddd lH, H-5), 2.80-3.16 (m, lH, H-7), 3.79 
(s, 2H, -CH Br), 4.52 (dt, lH, H-S), 4.66 (m, lH, W = 4Hz, 
H-14a), 4.98 &. s, lH, H-14b), 4.81-5.15 (m, lH, H-i), 5.61 (4 
lH, H-13a) and 6.16 (d, lH, H-13b). MS Abundant peaks EI: 

230,124,119,111,97,85,83,71 and 57. CI (isobutane) 371, 
131,113 and 85. 

369, 
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