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Abstract-TherootsofCtchorlumpumrlumafforded two new gualanohdes, 10/?-hydroxyguala-4,13-dlen-6,12-o1~deand 
the corresponding 11/?,13-dlhydro derwatlve which could be separated only after transformmg the methylene lactone 
mto the corresponding pyrazohne The structures were elucidated by 400 MHz ‘H NMR spectroscopy The 
chemotaxonormc sltuatlon IS discussed brlefly 

INTRODUCTION 

Some species of Czchorrum [l] are widely cultivated but reported We have mvestlgated the roots of Ctchonum 
not much IS known on the chemistry of this genus In pumdum Jacq (subsp ofC endzva L [6]) From the leaves 
addition to wldespread trlterpenes and phenohc com- a flavone glucoslde was reported [7], while the roots have 
pounds [2], some coumarms as clchorun [3] as well as the not been studied so far The results will be dlscussed m this 
gualanohdes lactucm [4] and lactucoplcrm [5] have been paper 

Table 1 ‘H NMR spectral data of compounds 1-3 (400 MHz, TMS as Internal 
standard) 
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+ ,Overlappmg multiplets 
J(Hz)Compoundl 1,2=10;1,2’=4,3,6=3’,6=6,15-1,6,7=10,7,8 

=11,7,8’=3,7,13=33,7,13’=3,compound2 1,2=115,1,2’-2,1,9’-1,2, 
2’=12,2,3=11,2,3’=5,3,3’=16,3,6=3’,6=6,15-1,6,7=10,7,8=115, 
7,8’=3,8,8’=12,8,9=11,8,9’=4,8’,9=3,9,9’=12,13,13’=13,13,16=6, 
13,16’ = 9,13’, 16 = 9 5,13’, 16’ = 6,16,16’ = 17,compound 3 1,2 = 11, 1,2’ = 3, 
2,2’=12,2,3=11,2,3’=5,2’,3-5,2’,3’=2,3,3’=16,3,6=3’,6=6,15-1, 
6,7 = 10,7, 11 = 115,8,8’ = 12, 11, 13 = 7 
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RESULTS AND DISCUSSION 

The extract of the roots of flowering plants of C 
pumrlum Jacq , collected m May 1982 south of Alexandria, 
was separated by column chromatography From the 
polar parts a mixture of two sesquiterpene lactones were 
obtained which could not be separated The ‘H NMR 
spectrum of the mixture, however, clearly showed that a 
methylene lactone and a 11,15drhydro derrvatrve were 
present (Table 1) Accordingly, addition of diazomethane 
transformed the methylene lactone to the correspondmg 
pyrazohne which easily could be separated from the 
drhydro derrvatrve 

The molecular formula of the latter was Cr5Hz203 
Ehmmatron of water (m/z 232) and a correspondmg band 
m the IR spectrum showed that a y-lactone with one 
hydroxyl group was present Accordingly, the molecular 
formula requrred a trrcychc compound as the ‘H NMR 
spectrum showed that a double bond must be present 
(S 186 br s, olefimc methyl) Spin decoupling allowed the 
assignment of all srgnals, only those of H-7-H-9 being 
overlapped multrplets The narrowly split doublet at 64 15 
(in deuterrobenzene) showed allyhc couphngs with the 

olefimc methyl and two further protons, both obvrously 
being allyhc ones, and a vrcmal couplmg with an overlap- 
ped signal at 1 39 The latter was further coupled wrth a 
double quartet at S 160 dq, its rrradratron collapsed the 
methyl doublet at 105 to a singlet, and therefore was H- 
11 Further decouphngs starting with the signals of the 
allyhc protons led to the sequence A, mdrcatmg already 
the presence of a guaranobde. 

As H-l showed a Wcouphng with the multrplet at 100 
and as the unusual downfield shift of the H-l signal 
needed to be explamed a log-hydroxyl group had to be 
assumed if a model was considered, thus leadmg to the 
structure 3 The stereochermstry at C-6, C-7 and C-11 
clearly followed from the couphngs observed, while that 
at C-l was deduced from the fact that dlazomethane 
addition only took place from the /I-face (see below) and 
from the W-coupling J1,9 

The methylene lactone most hkely was the correspond- 
ing llJ3dehydro denvatlve of 3 Though the lactone 
Itself could not be obtained pure, the ‘H NMR spectral 
data (Table 1) of the corresponding pyrazohne clearly 
showed that the adduct was 2 and hence the natural 
compound was 1 Accordingly, the signals for 1, which 
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could be seen m the nuxture of 1 and 3, mcely agreed wtth 
this proposal, though the signals of the methylene group 
were overlapping In the spectrum of 2, espectally m 
deutenobenzene, all signals could be assigned by spm 
decouplmg (Table 1) The downfield shift of H-6 clearly 
showed that a j&addition had taken place Inspection of 
models with a la- and a l/?-proton showed that this 
addition required a guamohde with a l/?-proton All 
couplings observed also supported this assumption As 3 
obviously was the dlhydro denvatlve of 1 the proposed 
stereochemistry of 3 was further supported by that of 1, 
which 1s related to osmltopsm [8] This lactone was 
erroneously described as Its antipode It therefore differs 
m the stereochermstry at C-l, C-6 and C-10 and hence 
should be shown as 4 Since the gtuuanohde 1 without an 
oxygen function at C-10 1s not known, we have named this 
lactone ctchopunuhde 

The chemotaxonomtc relevance of these guatanohdes 
has to be studied further So far only lactucm and related 
lactones were reparted from Lactuca species [9], a genus 
which also IS placed with Czchorlum m the Ctchortum 
group of Jeffrey [l] 

EXPERIMENTAL 

The fresh roots (5 kg) (voucher deposlted 111 the Dept of 
Pharmacognosy, Uruverslty of Alexandna, Egypt) were chopped 
and extracted with Et&-petrol (1 1), and the extract was 
separated by CC (slhca gel) With CHCI,-petrol (1 l), 100 mg of 
the mixture of 1 and 3 (ca 5 3) could be obtamed crystalhne The 
mixture could not be separated by TLC m different solvent 
nuxtures Addmon of CH2N2 m Et,0 afforded the adduct 2 (R, 
0 15) which could be. separated from 3 (R, 0 7) by TLC 
(Et@-petrol, 3 1) 

log-Hydroxyc&opumlllde (1) Colourless crystalhne com- 
pound, mp 137”, w&h could not be separated from 3, MS m/z 
(rel mt) 248 141 [M]’ (11) (C15H2003) Pyrazohne 2 
Colourless crystals, mp 165” (Et,O), IR vEc’a cm- ’ 3600 (OH), 

1780 (y-lactone), 1455,1380,1295,1160,1145,990, MS m/z (rel 
mt ) 290 163 [Ml+ (12) (C16H21N103), 262 [M -N2]+ (50), 247 
[262-Me]+ (26), 246 [M -C02]+ (30), 244 [262-H20]* 
(48), 229 [244-Me]+ (38), 218 [244-CO]* (84), 205 (89), 177 
(loo) 

10/3-Hydroxy-11~,13-d~hydrocrchopumtlle (3) Colourless 
crystals, mp 176” (Et,O), IR v=~) cm-’ 3595 (OH), 1770 (r_ 
bone), 1460, 1380, 1180, 1160, 1145, 1035,990, MS m/z (rel 
mt) 250 157 [M]’ (39) (C,5H2203), 235 [M-Me]’ (lo), 232 
[M-HsO]+ (24), 217 [232-Me]+ (13), 206 [M-COl]+ 
(lOO), 191 [206-Me]+ (22) 

[a];,* = 48+938 ‘:“,8 ‘yJ3 4:“;4m (CHCl,, c 0 1) 
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