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(-CHO), 1730 (C==O) and 72Ocm-’ (-CH=CH--, 
cis) but no band in the 960-970 cm-’ region (-CH= 
CH--, trans) indicating an aliphatic aldehyde with cis 
unsaturation. The MS and IR spectra were consistent 
with a C1, aldehyde containing one double bond. Ozono- 
lysis of the compound yielded heptanal, as shown by 
GLC retention data, which established the position of 
the double bond at C-8. Collectively, the spectral and 
ozonolysis data led to the conclusion that the compound 
is cis-8-pentadecenal. 

cis-8-Pentadecenal bears the same structural relation- 
ship to the naturally occurring fatty acid, palmitoleic 
acid (cis-8-hexadecenoic acid) as the other long chain 
(C,,-C,,) aldehydes isolated from cucumber [S] bear 
to the common fatty acids palmitic, oleic, linoleic and 
linolenic acids. That is, this series of aldehydes would 
result from the sequential removal of carbon from the 
carboxyl end of the fatty acid) Recently, Gall&d and 
Matthew [S] partially purified and studied an enzyme 
system from cucumber which catalyzes the removal of 
carbon atoms from the carboxyl end of fatty acids to 
form aldehydes (a-oxidation). Using palmitic acid as a 
substrate they found that a homologous series of n- 
alkanals starting with pentadecanal was formed. In light 
of their research and structural considerations, it seems 
probable that this erizyme system gives rise to cis-8- 
pentadecenal and other long chain (CZ7-Cla) aldehydes 
which we have isolated from volatile concentrates of 
cucumber fruit. cis-8-Pentadecenal has a weak odour 
which apparently does not contribute significantly to 
the flavour of the fruit. 

EXPERIMENTAL 

The concentrate of volatile compounds was prepared by red. 
press. steam distillation-extraction of macerated cucumber 

fruit (Cucumis satiuus L.) in a H,O recycling apparatus accord- 
ing to the procedure described previously [3]. cis-8-Penta- 
decenal was separated from the volatile concentrate by GLC 
using a 1.8 m i 6 mm O.D. stainless steel column packed with 
20% SE-30 coated on 60-80 mesh, acid washed, silanized 
Chromosorb W. The column temp. was programmed from 100 
to 180” at l”/min. The peak which eluted from SE-30 immedi- 
ately before pentadecanal was collected and rechromato- 
graphed on a 1.8 m x 6 mm O.D. stainless steel column packed 
with 10 % diethylene glycol sue&ate (DEGS) coated on 60-80 
mesh, acid washed, silanized Chromosorb W. A MS of the 
purilied compound was recorded with an ionizing energy of 
70 eV, m/e (rel. int.): 41 (lOO), 55 (98), 43 (63), 69 (57), 67 (47), 57 
(42), 56 (37x 81 (35), 54 (33), 82 (32), 83 (32), 70 (31), 95 (21). 96 
(20) and 84 (19). An IR snectrum was obtained with the aid of a 
&?I micr&il and a r&or beam condenser; spectral grade 
CS, was used as the solvent. Ozonolysis was carried out using 
a micro-ozonizer according to the procedure of Beroza and 
Bier1 [6]. 
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Ab&act--The roots of Plafycuroha glomerata contain five thiophenes which have been isolated before only from 
Berkheya species. A new diol is also present. The aerial parts contain two new germacrolides, their structures being 
elucidated by spectroscopic methods. On the basis of the identification of these root constituents, this plant appears 
to be closely related to other genera in the tribe Arctotideae. 

Die botanische Stellung der slidafrikanischen Gattung 
Platycarpha ist teilweise unstritten. Wir haben daher P. 

dung, die bisher noch nicht isoliert wurde. Die Konstitu- 

glomerata niiher untersucht. Die Wurzeln enthalten die 
tion 6 folgt aus den spektroskopischen Daten und dem 

bereits bckannten Thiophenacetylenverbindugen I-5 [ 11, 
Ergebnis der Mangandioxid-Qxydation zum Keton 7 : 

Isohumulen (8) [Z] 
Die oberirdischen Teile liefern zwei schwer trennbare 

sowie eine weitere Thiophenverbin- Lactone, ein Methylenlacton und offenbar die entsprech- 
ende Dihydroverbindung. Das ‘H-NMR-Spektrum des 

*llO. Mitt. aus der Serie ‘Natiirlich vorkommende Terpen- Methylenlactons in Deuteriobanzol ist weitgehend 1. Ord- 
Derivate’, 109. Mitt Boblmann, F. und Lonitz, M. (1977) 
Chem Ber. im Druck. 

nung. interpretierbar. Systematische Entkopplungen 
fiirhen zur Konstitution 9, obwohl einige Signale 
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l:R=H 2:R=OAc 3:R=H 

5: R = CH = CHs 6: R = CH(OH)CH,OH 
7: R = COCH,OH 

iiberlagert sind (2-H, 3a-H, 7-H und 8-H). Die relative 
Stellungder oktinischen MethylgruppenundderCH,OH- 
Gruppe folgt aus der Lage des Methylsignals, das, wie in 
Lhnlichen Germacroliden, mit truns,trans-Konfiguration 
durch den Shielding-Effekt der 4.5-Doppelbindung zu 
hohen Feldern verschoben wird. Sie wird bestsitigt durch 
das Ergebnis der Mangandioxid-Oxydation. Das NMR- 
Spektrum des so erhaltenen Aldehyds 10 zeigt klar, daB 
die Aldehydgruppe an C-4 steht. Dem zweiten Lacton 
kommt die Konstitution und Konfrguration 11 zu. Dies 
folgt eindeutig aus den Ergebnissen von Entkopplungs- 
experimenten. Die unterschiedliche Lage der Signale ftir 
15-H bestltigt noch einmal die Stellung der CH,OH- 
Gruppe bei 9 und 11. 

9: R = CH,OH 10: R = CHO 11 

Tahelle 1. ‘H-NMR-Signale von 9-11 (&Werte in ppm, TMS 
als innerer Standard, 270 MHz) 

9 (C,D,) 10 (CD&) 11 (C,D,) + Eu(fod), 

1-H 
2-H 

3a-H 
3/Y-H 

5-H 
6-H 
7-H 
8-H 

9a-H 
9/?-H 
11-H 
13-H 
13-H 
14-H 

15-H 

dd(br) 4.54 

ml.92 

ddd 2.41 
d(br) 4.38 
dd 4.25 
m 1.92 
m 1.43,1.06 
dd(br) 1.65 
dd(br) 2.04 

- 
d 6.21 
d 4.93 
s(br) 1.03 
d(br) 3.86 
d(br) 3.66 

d(br) 5.05 dd(br) 4.58 dd(br) 4.82 
m 2.14 
m 2.62 m 1.96 

J ddd 3.07 ddd 2.50 ddd 3.17 
d 5.88 I d 4.98 
dd 5.07 m 4.42 dd 5.13 
m 2.62 m 1.96 m 2.16 
m 1.77 m 1.25,l.ll m 1.53,1.35 
m 2.21 dd(br) 1.68 dd(br) 1.84 
d(br) 2.50 dd(br) 2.04 

- dq 1.81 

d 6.37 
d 5.63 

I i 

m 2 ’ l6 

d 0.96 d 1.31 

s(br) 1.16 s(br) 1.09 s(br) 1.27 
d&r) 5.47 
d(br) 5.03 

J(Hz):1,2=8und6;2,3=3.5;3,3=11;5,6=10;6,7= 
9; 7,13 = 3.8 und 3.4; 15,15 = 13; 11: 7,ll = 11; 11,13 = 7. 
Die Zuordnungen wurden durch systematische Entkopplungen 
ilberprtift. 
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Demnach handelt es sich bei den beiden neuen 
Germacroliden um %Desoxyderivate des Salonitenolids 
[3], das wie einige seiner Ester in Vertretern der Tribus 
Cynareae vorkommt [4]. 

Die’ aufgefundenen Inhaltsstoffe zeigen, da5 die 
Gattung Platycarpha wahrscheinlich eng verwandt ist 
mit Berkheya. Nur in dieser Gattung sind Verbindungen 
vom Typ l-3 isoliert worden. Die Germacrolide 9 und 
11 lassen jedoch eine gewisse Verwandtschaft zu der 
Tribus Cynareae vermuten, jedoch sind Germacrolide 
bei den Compositen sehr verbreitet. Beziehungen zu der 
Tribus Mutisieae sind nicht erkennbar, obwohl die 
anatomischen Merkmale zu dieser Annahme geftihrt 
haben [5]. 

EXPEltIMENTELLBS 

IR: Beckman IR 9 in Ccl,; ‘H-NMR: Bruker WH 270, 
&Werte in ppm, TMS als innerer Standard ; MS : Varian MAT 
711 mit Datenverarheitung, 70 eV, DirekteinlaS; Optische 
Rotation: Perkin-Elmer-Polarimeter,CHCls. Dielufttrockenen, 
im Februar in Natal gesammelten Pflanzenteile (Herbar Nr. 
77/202) extrahierte man mit Ether-Petrol (1: 2) und trennte die 
erhaltenen Extrakte zutichst grob durch SC (Si gel, Akt.-St. II) 
und weiter durch DC (Si gel GF 254). Als Laufmittel dienten 
Ether-Petrol-Gemische. 1 kg Wurzeln lieferten 15 mg 8,15 mg 
1,4 mg 4,1 mg 5,25 mg 2,5 mg 3 und 2 mg 6 (Ether-Petrol 1: 1). 
640 g oherirdische Teile ergahen je 25 mg 9 (Ether-Petrol 2: 1) 
und 11 (Ether-Petrol 2: 1). 

2-Prop-I-inyJ-5-[5.6-dihydroxyhexa-l.3-diin fl-thiophen (6). 
Nicht vollig rein erhaltenes ziihes, farbloses B l, IR: OH 3600; 
m 2210 cm-’ ; UV (EtsO) 1,335 nm. 2 mg 6 rtlhrte man 
1 hr in 3 ml Et,0 mit 30 mg MnOs. Nach DC (Ether-Petrol 1: 1) 
erhielt man 1.5 mg 7, gelbliches (5l, UV (Et,O) L, 358 nm. 

‘H-NMR: MeC=C 
9 

’ s ‘C=C:s2.10(3),d7.15(1)(5 = 3.7), 

d 7.63 (1) (J = 3.7); COCHsOH s 5.19 (2). MS : M+ m/e 228.024 
(100%) (her. filr C,,H,Os 248.025). 

&Desoxysulonitenolid (9). Farblose Kristalle aus Ether- 
Petrol, Schmp. 102”, IR: OH 3600; Methylenlacton 1760, 
1665cm-‘. MS: Mf m/e 248.141 (3%) (her. filr C,sHseO, 
248.141); --HI0 230 (21); -CH,OH 217 (39); CsH: 43 (100). 

10 mg 9 in 3 ml E&O rtlhre man 1 hr mit 100 mg MnO,. Nach 
Umkristallisieren aus Ether-Petrol erhielt man 7 mg 10, farblose 
Kristalle, Schmp. 155°C. IR: CHO 1682; Methylenlacton 
1775cm-‘. MS: M+ m/e 246.126 (9%) (her. fur Ci5H1s03 
246.126);-.CHs 231 (1) ; -CHO 217 (5); C,H; 43 (100). 

/3-11.13-Dihydro-&desoxysalonitenohf (ll). Farblose Kristalle 
aus Ether-Petrol, Schmp. 146”. IR: OH 3600; y-Lacton 
1765cm-i. MS: M* m/e 250.157 (1%) (her. filr 

PHYTO 16/l 1-N 
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250.157); -Hz0 232 (7); -CNzOH 219 (17); C,H: 81 (100). Occutina, Acetylenes. Academic Press, New York. 

589 578 546 436 365 inn 2. Bohlmaim, F., Z&IO, C. und Grenz, M. (1974) Chem. Ber. 
CalL = +84 +87 +103 f211 +426” 

107,3928. 
3. Yoshioto, H., Renold, W. und Mabry, T. J. (1970) Chem. 

Anerkennulmg--Der z)eutschen Forschungsgemeinschaft da&en 
Commun 148. 

wir F%r die F8rderung dieser Arheit, Frau Dr. 0. Hilliard, Dept. 
4. Samek, Z, Holuh, M., Nerout, V. und Sorm, F. (1969) 

of Botany, University of Natal, ftir die Bestimmung der Pflanze. 
Tetrahedron Letters 2931; Drozdz, B., Holub, M., Samek, Z., 
Herout, V. und Sorm, F. (1968) ColI. Czech. Cbem. Commun. 
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Kev Ward mex-Erbphyyllrmt confert@orum; Asteraceae; new germacranolides; eriofertopin and 2-O- 

During the course of our continuing search for tumor 
inhibitors, we have isolated two new significantly 
active tumor inhibitory ge~a~adienolides, eriofertopin, 
Ia, and 2-O-acetyleriofertopin, lb, from Eriop~~llum 
confetijlorum Gray (Asteraceae). 

Activity guided fractionation (KB) [l] of a 95 % 
EtOH (Soxhlet) extract of the twigs, leaves and flowers 
showed the activity .to be successively concentrated in 
the CHCI, phase of a CHCl,-Ha0 partition, 10% aq. 
MeOH phase of a 10% aq. MeOH-Skellysolve B 
partition, 20 % aq. MeOH phase of a 20 % aq. MeOH- 
CC14 part&on and finally in the CHC1, phase of a 
CHCI,--# % aq. MeOH partition. The final CHCI, phase 
was chromatographed on Si gel. Elution with 2 % MeOH- 
CHCl, yielded 2-O-acetyleriofertopin, lb, as a colorless, 
air sensitive foam. Elution with 5 % MeOH-CHCl, 
afforded eriofertopin (la) as a highly air sensitive 
coiorless foam. The structures of la and lb were assigned 
on the basis of their spectral data (Table 1). The stereo- 
chemistry at C-2 and C-8 was determined by comparison 

*Tumor Inhibitors, Part 123. For previous paper in this series 
see; Kupchan, S. M., Komoda, Y., Branfman, A, R., Sneden, 
A. T, court, W. A., Thomas, G. J., Hiritz, H. P. J., Smith, R. M, 
Karim A., How% G. A., Verma, A. K., Nagao, Y., Dailey, Jr., 
R. G., Zimmerty, V. A. and Sumner, Jr., W. C., J. Org. Gem in 
Press. 

~To whom correspondence should be addressed. 

Table 1. PMR data for eriofertopiu (la), 2-O-aeetyleriofertopin 
(lb) and eriofertopin diarrtatc ilcl Chemical shifts are given as 

b-values. zortpl1n8 consfan~\ tHzt are quoted in parenthesis 

la lb lc 

H-l 
H-2 

5.06 m 
4.84 dt 

5.10 obsc 5.09 obsc 
5.81 obsc 5.78 obsc 

H-5 
H-6 

(5.9, LO) 
5.05 m 
5.05 m 

5.10 obsc 5.09 obsc 
5.10 obsc 5.24 d 

H-7 
H-8 

H-9 

H-13A, B 

H-14 

H-15 

2.98 m 
5.82 brd 

6) 
3.37 dd 
(5.3, 14.5) 
2.16 obsc 
5.63 obsc 
6.32 d 
(3.5) 
3.74 d 
4.28 d 
(AB 9 12.7) 
1.72 brs 

2.95 m 

5.81 obse 

(10) 
2.98 m 
5.78 obsc 

3.18 dd 3.33 dd 
(5.6, 14.2) 
2.39 obse’ 

(5.6, 14.6) 
i.2j ohs; 

5.65 obsc 5.62 obsc 
6.33 d 6.33 d 
(3.4) (3.4) 
3.74 d 4.21 d 
4.41 d 4.82 d 
(AB p 13.8) (AB q 12.7) 
1.78 brs 1.81 brs 

H-3’ 

H-4’ 
-COP&e 

6.02 brs 6.03 brs 6.03 brs 
5.62 brs 5.68 obsc 5.62 obsc 
1.94 brs 1.94 brs 1.91 brs 

2.08 1.96 
2.07 


