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Abstract-In addition to known compounds an mvestlgatlon of the fruits of Smyrnwm rotundtfolwm afforded four new 
germacrane derrvatrves, all closely related to glechomanohde, one bemg a secogermacrane anhydnde The new 
compounds were 8,9-epoxy-8,9+ecoglechomanohde, lfl,lOa_epoxy4methoxy-8-hydroxyglechomanohde and 8-0x0- 
8,9+ecoglechomanohde The structures were assigned by spectral methods as well as by some chermcal reactions 

INTRODUCDON 

In previous studies eremophdane and germacrane type 
compounds have been Isolated from Smyrmum spews 
[l-5] In contmuatlon of the mvestigatton of the genus 
Smymuun, m addltron to the known compounds a- 
selmene (l), germacrone (2) and furodiene (3), we report 
here the lsolatlon and structure determination of 
two seco-glechomanohdes and two glechomanohde 
denvattves 

RESULTS AND DISCUSSION 

Ether-petrol extracts of the fruits of Smyrnrum rotundl- 
fohm afforded the known compounds a-sehnene (I), 
germacrone (2) and furodtene (3) [6] as well as the new 
lactone (6), the anhydnde (7), l~,lOc+epoxy4methoxy-8- 
hydroxyglechomanohde (11) and l fl,lOaepoxy-4- 
methoxyglechomanohde (10) The latter two compounds 
were separated by reversed phase HPLC The known 
compounds were identified by comparmg their spectra to 
those of known compounds 

In the mass spectrum of 6, the molecular ion peak at m/z 
248 indicated the molecular formula C1sH2,,03 The IR 
spectrum (CCL) exhlbned the presence of a y-lactone 
(1770 cm- ‘) and the lack of hydroxyl and carbonyl bands 
indicated that the third oxygen could be an ether function 
The structure of the compound was established by its 
‘H NMR spectrum (Table 1) and by spm-decouplmg 
experiments The presence of a methyl singlet at 6 1 92 and 
the lack of typical signals for lactone methylene indicated 
a methyl group at C-l 1 Irradtauon of the olefimc methyl 
protons at 163 (s, H-14) sharpened both the srgnals of H-l 
at 4 975 and H-9’ at 3 89, while nradtatlon of the second 
vmyhc methyl at 1 69 (s, H-15) caused sharpenmg of the 
signal at 5 26 (dd, H-5) H-5 coupled with H-6 and H-6, 
these latter protons coupled wnh each other as well as 
with H-5 formmg broad double doublets at 3 035 and 2 82 
respectively The signals of the gemmal coupled protons at 
4 15 (d, H-9) and 3 89 (br d, H-9’) mdlcated an Isolated 

methylene group One proton singlet at 5 81 showed the 
lactone proton at H-8, the downfield shrfts of thesignals 
of the lactone proton and of H-9 together with the other 
data showed that the thud oxygen function could only be 
located between C-8 and C-9 as an ether bridge The 
stereochemistry at C-8 could not be determmed 

Mass spectrum of the anhydnde (7) exhibited the 
molecular ion peak at m/z 248 and the high resolutton 
mass spectrum gave the molecular formula C15H2003 
The IR spectrum (Ccl,) showed carbonyl bands at 1860, 
1820,1770cm-’ typical for anhydndes and no hydroxyl 
band In the ‘H NMR spectrum the olefimc methyl slgnal 
at 6207 agreed with a methyl at C-11 Geranyl methyl 
singlets were at 1 70 (H-9), 1 58 (H-14), 1 66 (H-15), while 
other typtcal signals for the geranyl moiety were also 
present (Table 1) The broad doublet at 3 165 for H-6 and 
H-6’ indicated that the geranyl residue was attached to an 
unsaturated carbon The t3C NMR spectrum of 7 showed 
two carbonyl carbons at 165 7 ppm All other signals 
confirmed the suggested structure (Table 3) Sodmm 
borohydrlde reduction of 7 yielded a mixture of two 
k&ones, 8 and 9, which were separated by preparative 
TLC The two compounds were dlstmgulshed by then 
‘H NMR spectra The triplet quartet at 64 60 (H-S) and 
triplet tnplet at 1 84 (H-13) with J = 1 Hz showed that m 
8 the carbonyl group at C-8 was reduced On the other 
hand compound 9 showed broadened smglets at 2 02 (H- 
13) and 4 60 (H-12) indicating that the reducuon occurred 
at C-12 Thus the structure of the anhydnde part of the 
sesqulterpene 7 was established 

IR spectrum (CCL) of 10 indicated an a&unsaturated 
y-lactone (1750 cm-‘) and agam the absence of the 
hydroxyl group The molecular formula C16HZ604 and 
‘H NMR spectrum agreed with the structure of the 
compound (Table 2) The slgnal of H-13 was at 6 178 as a 
doublet (J = 1 Hz) The other two methyl singlets proved 
to be non-olefimc [S 1 105 (H-14) and 135 (H-15)] and a 
methoxyl signal was observed at 3 06 One hydrogen 
double doublet at 2 66 (H-l) showed that there should be 
an epoxy group instead of a double bond Spm- 
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Scheme I 

decoupling experiments (see Table 2) and Dreldmg 
models proved the lb,lOa-posltlons of the epoxy group 
The second methyl at C-4 1s situated next to the methoxy 
group Spm-decouphng experiments allowed the asngn- 
ment of all signals Irradlatlon of the slgnal at 6486 
collapsed the double doublets at 2 22 (H-9) and 2 14 (H- 
9’) to doublets and the methyl doublet at 1 78 (H-13) to a 
singlet While lrradlatlon of H-2 signal at 1 92 collapsed 
the double doublet at 266 (H-l) to a doublet and the 
threefold doublet at 2 81 (H-3) to a double doublet The 
latter coupled with H-3’ at 1 52 and the former with H-2 
at 1 81 The 13C NMR signals (Table 3) were m agreement 
with the proposed structure 

The IR spectrum of 11 exhibited a y-lactone absorption 
at 17.55 cm-’ and a hydroxyl band at 3570cm-’ The 
high resolution mass spectrum led to the molecular 
formula C15H2605 The ‘H NMR spectrum (Table 2) 
was nearly identical with that of compound 10 with the 
exception that the signal at 64 86 was missing and the 

methylene protons at C-9 (Table 3) appeared as a pair of 
doublets m the spectrum of 11 while the same protons 
displayed double doublets in the ‘H NMR of 10 
Therefore the hydroxyl group was at C-8 The 13C NMR 
spectrum confirmed the proposed structure (Table 3) The 
stereochemistry at C-l followed from the observed coup- 
lmg constants (J1. 28 = 13 Hz, J,,, 201 = 3 5 Hz) if a 
Dreldmg model was inspected However the configur- 
ation at C-4 m 10 and 11 could not be determined 
Compounds 6,7,10 and 11 obviously were formed by the 
oxldatlve degradation of 3 (Scheme 1) As the furodlene 
(3) 1s very sensltlve to oxygen these compounds also could 
be artifacts 

EXPERIMENTAL 

Smyrntum rotundlfohum ml11 was collected from the western 
area of Turkey (Izmlr) A voucher (ISTE 19055) was deposited In 
the Herbarmm of Faculty of Pharmacy, Istanbul Dried and 
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- MeOH]+ (8), 247 1265 - H,O]+ (8), 230 [248 - H,O]+ (7), 
180 [e]’ (lOO), 110 [d]’ (37) 

Cal ho 
589 578 546 436 

= 
+23 +24 +28 +51 

(c 4 86, CHCIJ) 

ljI,lOa-Epoxy-4-methoxy-8-hydroxyglechomanohde (11) 
Colorless 011 IR v$$$ cm-’ 3570, 1755, 1690, 1455, 1380, 1140, 
1115,1070,915 ‘HNMR gwen III Table 2 13CNMR gwen m 
Table 3 MS m/z (rel mt ) 2% 178 [M]’ (C16Hz605) (0 5), 278 
[M - H20]+ (2), 263 [278 -Me]+ (4 5), 246 1278 - MeOH]+ 
(ll), 206 (31), 81 (92), 73 (100) 

[al ho 
589 578 546 436 

= 
+36 +38 +44 +82 

(c 2 45, CHC13) 
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