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nm AsZ9,, = +0 19, As230 = + 0.50 ‘H NMR and 13C NMR Salamanca for a graduate fellowsiup for Anna Matilde Llthgow 
see Tables 1 and 2 Bertellom. 

1,5-D~oxo-2-oxa-3(S),9(R)-d~acetyl-4(R)-8(R)-d~mef~y~~exa- 
hydromdane (lb) Colourless 011 (200 mg) C1,,H1s07. 
[a]:’ = +21.35” (CHCI,, ~2.13) IRv$i?j cm-‘: 3500 (w), 
1810, 1790, 1750, 1720, 1375, 1220, 1180, 1150, 1000. CD 1 
(MeOH) nm AeZ9,, = +027, AsZJ,, = +045. ‘HNMR and 
‘%ZNMR: see Tables 1 and 2 

1,5-Dloxo-2-oxa-3(R),9(R)-dracetyl-4(R),8(S)-dImet~y~hexa- 2 
hydromdane (2a) Colourless ml. (24 mg) C,,H,so, 
[a]:’ = + 34 8” (CHCI,; ~24) IR ~2:: cm-‘. 3450 (w), 1820, 3 
1790, 1760, 1730, 1470, 1390, 1250, 1200, 1130, 1000 CD 
(MeOH) nm AsZgO = +064, AsZsO = + 1.39. ‘HNMR and 
‘%NMR see Tables 1 and 2 4 

1,5-DIoxo-2-oxa-3(S),9(R)-dIacety[-4(R),8(S)-dImet~y~~exahy- 
drorndane (2b) Colourless 011 (40mg) C,,H,,O,. [a]:’ = 5 
+ 17.47” (CHCI,, ~1.75). IRv~~;crn-‘: 3500 (w), 1800, 1770, 
1760, 1720, 1480, 1390, 1220, 1180,990, CD (MeOH) nm AsZgO 
+015,A~~~ +0.51 ‘HNMRand’%NMRseeTablesland 6 
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Abstract-The aerial parts of Tanacetum heterotomum afforded m addition to known compounds, a new 
splroketalenoletherpolyine and a new sesqmterpene-coumarin ether. The structures were elucidated by spectral 
methods. 

INTRODUCTION 

Tanecetum species have been investigated for their ses- 
quiterpene lactones and other compounds. Since Tana- 
cetum heterotomum Bornm. is an endemic plant in 
Turkey, it was mvestigated in order to find Its com- 
pounds. 

RESULTS AND DISCUSSION 

The aerial parts of T. heterotomum contain known 
compounds, taraxasterol, lupeyl acetate, epifnedenol, is- 

ofraxidm [ 11, 6,7,8-trimethoxycoumarin, 6’,7’-dlmeth- 
oxyfeselol (1) [2], a C,, acetylenic compound (2) [3], 
and two new compounds, a spiroketalenoletherpolyme 
(3) and a sesqmterpene-coumarin ether (4). The structures 
of the compounds were established by spectral methods. 

The IR spectrum of 3 showed an acetylene band at 
2160cm-‘, an ester band at 1740 and 1260cm-’ and 
unsaturation at 1680cm-‘. The high resolution mass 
spectrum gave a molecular peak at m/z 300.136 
(C18H2,,04). Although the ‘HNMR spectrum of 3 was 
very close to that of spiroketalenoletherpolyine (5) pre- 
viously found in Tanacetum parthenrum [4], they were 
not identical (Table 1) To understand the differences, 
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Table 1 ‘HNMR spectrum of 
compounds 3 and 5 (400 MHz, 

CDCI,) 

H 3 5 

1B 425dd 438 dd 
1% 429dd 4 04 ddd 
21 538dddd 549dddd 
38 235dd 2 74 dd 
3a 241 dd 2 28 ddd 

5 612dd 621 dd 

6 629d 627d 
8 454brs 4 67 br F 
13 1.97 d 200d 
OCOR 250d 221d 

2 22 2 10 tqq tqq 
102 d 

097d 
101 d 

J(Hz) Compound 3 Icqla= 10, 
Ib,2a = 2 5, la,21 = 5, 2cq3a = 6, 
2%.38=6, 3a,3p= 14, 5,6=5 5, 5,8 
=06, 8,13=1, Isoval 2.3 = 3,4 
=3,5=7 

Compound 5 5,6 = 5 5, 5,8 = 8,13 
= 1. Isoval 2”,3” = 3”,4’ = 3”,5” 

7 

65.89 revealed the olefituc proton at C-7 The typlcal 
coumarm rmg doublets were observed at 67 61 (H-4’) 
and 6.36 (H-3’). A smglet at 66.68 (H-5’) and two meth- 
oxyl singlets at 63 99 and 3 94 showed the presence of 
two methoxyl groups on a coumarm ring. These signals 
mdlcated an lsofraxldin moiety The two double doublets 
at 64.38 and 425 mdlcated the C-11 protons and the 
signals at 60.97 (d, H-5” and H-4”), 2.23 (d, H-2”), 2 14 
(tqq, H-3”) an lsovalerate moiety as the ester group The 
protons were asslgned by spm-decoupling experiments 
The double doublet at 64.64 (H-3) collapsed to a doublet 
when H-2 was Irradiated The lrradlatlon of H-9 at 62 04 
converted the double doublet at 64.38 and 4.25 (H-11 
and H-l 1’) to doublets and the lrradlatlon of H-2 at (5 1 8 
and H-l at 62 4 collapsed the triple doublet at b 1 45 (H- 
2’) to a double doublet 

Table 2 NOE experiment with com- 
pound 3 (400 MHz, CDCl,) 

_ 

Irradiated 

protons 

Affected 

protons 
- 

H-5 H-l (8%) 

H-2 H-3 (6%), H-l (8%) 

H-6 H-8 (15%) 

H-l H-2(10%) 

NOE experiments were performed (Table 2) The lrradla- 
tion of H-la caused NOE with H-2, the lrradlatlon of H- 
2 enhanced H-31x and H-ln. Thus the NOE experiments 
confirmed that the ester group has the b-configuratlon, 
while It was r m compound 5. 

The IR spectrum of 4 showed a ketone band at 
1719 cm-‘, ester bands at 1740 (sh), 1280 cm-‘, and the 
aromatic bands at 3030,1560,1510,1480,750 cm-‘. The 
high resolution mass spectrum of 4 gave a molecular ion 
peak at m/z 540 272 (C,,H,,O,). The ‘H NMR spectrum 
exhibited methyl singlets at 61 22 (H-12), 1.17 (H-13), 
1 20 (H-14) and 2 08 (H-15) A double doublet at 64 64 for 
H-3 indicated an ester group and a broadened smglet at 

EXPERIMENTAL 

Tanacetum heterotomum was collected from central Turkey 

(Slvas) A voucher (185 225) IS deposited tn the Herbarmm of 

Faculty of Science and Literature, University of Cumhurlyet 

(Slvas, Turkey) Dried and powdered aerial parts of runac etum 

heteroromum (2 5 kg) were extracted with Et,O-petrol (1 2) and 

the extract was treated with MeOH to remove long cham 

saturated hydrocarbons, the residue was roughly separated by 

CC (slhca gel), then the fractions were further separated by TLC 

Thus 10 mg taraxesterol, 35 mg lupeyl acetate, 30 mg eplfrledel- 

mol, 6 mg Isofraxldm, 8 mg 6,7.8-trlmethoxycoumarm, 5 mg 1, 

8 mg 2, 6 mg 3, 25 mg 4 were obtamed 

4 3 2 

rwl 
12 ” 

2 K = BOAL 1 R=H 

3 K = pOfVa1 4 R = ,VdI 

5 R = aOtVal 
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Table 3. ‘HNMR spectrum of 

compound 4 (400 MHz, CDCI,) 

H 

1 
2 

2 

3 

7 

9 

11 

11’ 

12 

13 

14 

15 

3’ 

4 

5 

OMe 

OMe 
OCOR 

2.4 m 

1.8 ddd 
1.45 ddd 
4.635 dd 
5.885 br s 
2.04 br t 
4.38 dd 
4.25 dd 

122 s 

1.17 s 

1.20 s 

2.075 d 
636d 
7.605 d 
6.68 s 

3.985 s 

3.94 s 

097d 
1.21 d 
2.23 d 
2.14 tqq 

J(Hz): 1,2’=3 5, 1,2=7 5; 2,2 
=13; 2’,3=13; 2,3=5, ll,ll’=lQ 

9,ll and ll’(W,,,)=4, 3’,4’=10, 
Gtval. 2”,3” = 3”,4’ = 3”,5” = 4”,5” 

=7 

2/3-lsoualeryloxy-8Z-C,, sproketalenol ether (3). Amorphous, 

colourless compound. IR v~~~‘~ cm-’ 2160, 1740, 1260, 1680 
‘HNMR gtven in Table 1. MS m/z (rel. int ) 300 136 [M]’ 

(C,,H,,O,) (58), 198 [M-C,H,CO,H]+ (65), 185 (50), 169 

(46), 85 [C,H,CO]+ (86), 57 [SS-CO]+ (100) 

6-Oxo-drlmenol-3a-rsooalerate-rsofraxldrn-ether (4). Amor- 
phous, colourless compound IR v~~~‘~ cm- i: 3030, 2940, 2840, 

1730,1710, 1600, 1560,1510, 1480,1450,1360,1280, 1120, 1040, 

750 ‘H NMR given m Table 3 MS m/z (rel mt ) 540 272 CM]’ 

(C H 0 ) (2.8) 439 [M-OCOC,H,]+ (1.3), 319 [M-a]+ 31 40 8 
(2.3), 222 [a + l] (lOO), 199 (28), 85 (58), 69 (57), 57 (68). 55 (66). 
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