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Abstract—The aerial parts of Tanacetum praeteritum subsp. praeteritum afforded three new eudesmanolides and a new
sesquiterpene ester, in addition to some known sesquiterpene lactones. The structures of the compounds were

elucidated by spectral methods.

INTRODUCTION

Tanacetum praeteritum subsp. praeteritum, which grows
on rocks and limestone slopes between 1200 and 2000 m
and is endemic in Turkey, has been chemically investig-
ated for the first time. Although other Tanacetum species
which we have examined, gave mainly germacranolides,
this plant afforded almost only eudesmanolides with the
exception of epi-tatridin B. In addition to 10 known
eudesmanolides and a known germacranolide, we have
isolated four new eudesmanolides from T. praeteritum
(Horwood) Heywood subsp. praeteritum.

RESULTS AND DISCUSSION

T. praeteritum subsp. praeteritum afforded the known
compounds, douglanin (§) [1], santamarin (6) [2], re-
ynosin (7) [3], epi-tatridin B (8) [4], arglanine (9) [5],
ludovicin A (10) [5], ludovicin B (11) [5], armexine (12)
[6], armefolin (13) [7], armexifolin (14) [7], 3«-hydrox-
yreynosin (15) [8] and the new compounds 1-4.

Compound 1 showed IR bands of a hydroxyl group, a
y-lactone ring and unsaturation at 3420, 1760 and
1680 cm !, respectively. Its 'H NMR spectrum (Table 1)
contained the signals for an exocyclic methylene group
conjugated with the y-lactone ring system at §6.18 (H-13,
d,J = 3.5 Hz)and 5.50(H-13,d, J = 3.0 Hz) and for three
oxymethine protons at 64.57, 4.31 and 3.81. Methyl
signals at §1.08 (H-14,s) and 2.04 (H-15, d, J = 1.5 Hz)
and a lactone proton signal at 64.57 (H-6, dq, J ¢ = 12
and Jg 5 = 1.5 Hz) indicated a 6,12-lactonized eudes-
manolide. According to the results of spin decoupling
experiments, H-3 was at 64.31 (ddg, J = 2, 4, 1.5 Hz) and
H-1 at 63.81 (dd, J =4, 13 Hz) The signal at §8.19
indicated the presence of a hydroperoxy group in the
molecule. Acetylation of 1 yielded the mono acetyl deriv-
ative having a keto group at C-3 which proved the
presence of a hydroperoxy group at C-3 (1a) (Table 1).

Acetylation of armexifolin (14) gave the same product.
The HR-mass spectrum of 1a gave the molecular formula
C,,H,,05 ([M1* at m/z 304.1311) and confirmed the
proposed structure.
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Table 1. 'HNMR spectral data of 1-4 (200 MHz, CDCl,)

H 1 la 2 2a 3 3a 4 4a

1 3.814dd 5.13dd 3.354d 4.57d 342brs 4.79d 346 brd 469 brd

2 2.36 ddd 279m * * 5.87dd 5.88 dd 2.50m 2.50m

2 1.97 ddd 2.60 dd * * — — 2.04 ddd 2.10m

3 4.31 ddg — 5.28m 522m 559d 5.804d 5.38m 538m

5 — — 221 brd * 2.37d 2.54d 226 brd 229 brd

6 4.57 dg 4.73 dg 3.85dd 5.36dd 398t 4.041¢ 4.83d 484d

7 265m 2.79m 248 m 2.50m 2.55ddd 2.64 dddd — —

8 * * * * 2.10m 210m 2.95 ddd 3,03 ddd

8 * * id * 1.50 dddd 1.58 m 2.50m 250m

9 * * * * 210m 1.83m 1.90 m *

9 * * * * * * 1.50 ddd 1.56 dd
13 6.18d 6.26 d 6.30s 6.08 s 6.05d 6.15d 437s 4.80 brs
13 5.50d 5.584d 5.73d 5.56s 542d 549d
14 1.08 s 1.33s 0.85s 093 s 0.88s 1.05s 094 s 1.03s
15 2.04 brd 205d 1.91 brs 1.87s 1.33s 141s 1.92 brs 1.94 brs
O,H 8.19 brs —

OMe 3.77s 372s
OAc 210s — 20ts 206s 207 s
OAc 202s 204 s

JHz)=1,1a:12=4,12"=13;22 =14,23=2,23 = 4;3,15
56=67=10.3,3a:12=55,23=10;56=67=78=11;78
23=45;56=115;88 =145;89=5;89 =1.5;99 = 13.

*QObscured.

The IR spectrum of 2 showed a hydroxyl band at
3320 cm ™~ ! and an ester carbonyl band at 1710 cm ~*. The
HR-mass spectrum of the compound had a molecular
peak (C,¢H,,0,)[M]* at m/z 280.1675. In the '"H NMR
spectrum of the compound, the signals of the exocyclic
methylene protons at C-13 appeared at $6.30 and 5.73 as
singlets revealing an eudesmane acid. However, because
of the methoxy singlet at §3.77, it must be a methyl ester.
In addition, the spectrum showed a quaternary methyl
singlet at §0.85 (H-14), an olefinic methyl singlet at 31.91
(H-15), an olefinic proton signal at 5.28 (H-3,m) and the
other signals of the skeleton (Table 1). All the signals were
assigned by spin decoupling experiments. The APT (At-
tached Proton Test) [9] spectrum of the compound
supported the proposed formula giving a carbonyl signal,
two olefinic quaternary carbons, an olefinic methine, an
olefinic methylene, a methoxy, and two oxygen-bearing
methine carbons and the other signals of the skeleton
(Table 2). The carbon signals were assigned by means of
the 'H-!3C correlation (HETCOR) spectrum. Acetyl-
ation of 2 afforded the diacetyl derivative (2a) (Table 1).

The IR spectrum of 3 contained a hydroxyl band at
3420cm™!, an o pf-unsaturated-y-lactone band at
1760 cm ™! and an unsaturation band at 1680 cm ™ '. Its
El-mass spectrum contained a molecular peak
(CisH,,0,) [M]* at m/z264. The presence in the
'HNMR spectrum of 3 of H,-13 doublets at §6.05 (J

= 3.5 Hz) and 5.42 (J = 3.0 Hz), two quaternary methyl
singlets at 60.88 (H-14) and 1.33 (H-15) and the lactone
proton at 398 (H-6, ¢, J = 10 Hz) indicated a 6,12-
lactonized eudesmanolide. The olefinic doublet of doub-
letat 65.87 (H-2,J = 3, 10 Hz) and the olefinic doublet at

=1556=126,15=15;713=135;713 =3.0.2,2a: 1,2 = §;
=6,713=35713=30,4,42:12=45;12" =222 = 145

Table 2. > CNMR spectral data of 2-4
(50.32 MHz, CDCl,, * pyridine-ds})

C 2t APT 3* APT 4 APT

1 M2(—) 709(—)  724()
2 334(+) 1269(—)  322(+)
3 1208(—) 1358(—) 119.7(—)
4 1366(+) T02(+) 1332(+)
5 463(—)  500(—)  47.0(—)
6  T3(—  813(—)  814(—)
7 523(—) 496(—)  1658(+)
8  276(+) 214(+)  224(+)
9 345(—)  350(+) 340(+)

10 405(+)  403(+)  390(+)

11 1448(+) 1394(+) 1234(+)

12 1660(+) 1704(+) 1740(+)

13 1251(+) 1177(+) 544(+)

14 1723(—) 199(—) 16.4(—)

15 258(—)  249(—)  236()

16 S14(—)

45.59 (H-3, J = 10 Hz) which were coupled with each
other showed that there was a double bound between C-2
and C-3 since the broadened singlet at 6342 (H-1, J
= 3 Hz) was coupled with the doublet of doublet at 5.87
(Table 1). The signals were assigned by spin decoupling
experiments. The '*C-decoupled and APT spectra con-
firmed the structure giving a carbony! signal, two olefinic
methine, an olefinic methylene, an olefinic quaternary
carbon, a quaternary and two methine carbons bearing
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oxygen atoms, two methyl and the other carbon signals
(Table 2). The HETCOR spectrum of the compound
allowed unambiguous assignments of the APT signals.
Acetylation of the compound yielded the mono acetyl
derivative 3a (Table 1). The positioning of the hydroxyl
group at C-4 was based on the 'H and '3C chemical shifts
of the methyl at C-4 [10, 11].

Compound 4 contained bands at 3420 (OH), 1740 (y-
lactone) and 1680 cm ™! (C=C) in its IR spectrum. The
El-mass spectrum contained a molecular peak
(CysH;00,) [M]* at m/z 264, The 'HNMR spectrum
was similar to that of douglanin, apart from the presence
of a broadened singlet at 54.37 instead of the two
exocyclic methylene protons (H-13) indicating a CH,OH
group at C-13. The lack of the signal of H-7 and the
appearance of H-6 signal as a doublet (J5 ¢ = 11)at §4.83
indicated a double bond between C-7 and C-11 (Tab-
le 1). All the signals were assigned by spin decoupling
experiments. The APT spectrum of 4 confirmed the
proposed structure showing a carbonyl signal, for sp?
carbons, three of which were quaternary, three sp® car-
bons bearing oxygen atoms and the other signals of the
molecule (Table 2). Acetylation of the compound afforded
the diacety! derivative (4a) (Table 1).

EXPERIMENTAL

General. CC: Kieselgel 60 (0.063-0.200 mm, Merck)
and Sephadex LH-20 (Pharmacia); TLC precoated silica
gel 60 F,5,, 0.2 mm plates (Merck), spots were detected
under UV and by spraying acidified ceric sulphate follow-
ed by heating. 'H and '3CNMR 200 and 50.32 MHz,
respectively, CDCI, and pyridine-d; as solvents and TMS
as int. standard.

Plant material. Tanacetum praeteritum (Horwood)
Heywood subsp. praeteritum was collected from the
southwest part of Turkey (Fethiye). A voucher specimen
(ISTE 64370) is deposited in the Herbarium of the
Faculty of Pharmacy, University of Istanbul, Turkey.

Extraction and isolation. Dried and powdered aerial
parts (4.9 kg) were extracted successively with petrol
(40~60°), CHCI, and EtOH. The extracts were combined
and treated with MeOH. The residue was applied to a
silica gel column and eluted with petrol, a gradient of
Et,0 being added up to 100% followed by MeOH. The
frs from CC were further sepd by prep. TLC and/or
Sephadex LH-20: 7 mg 1, 255 mg 2, 200 mg 3, 20 mg 4,
27 g 5, 300 mg 6, 50 mg 27, 13 mg 8, 15 mg 9, 665 mg 10,
15 mg 11, 45 mg 12, 85 mg 13, 85 mg 14, 130 mg 15 were
obtained.

3a-Peroxyarmefolin (1). Compound. IR v&HE: cm ™!
3420 (OH), 1760 (y-lactone), 1680 (C=C), 'H NMR: Tab-
let.

Acetylation of compound 1. Compound 1 (7 mg) was
treated with 1 ml pyridine and 1 ml Ac,O overnight.
After vacuum evapn it was sepd by prep. TLC and 4 mg
acetyl derivative (1a) was obtained. IR v¢H¢ cm ™ 1: 1775
(y-lactone), 1735, 1260 (OAc), 1710 (C=0), 1670 (C=C);
'HNMR: Tablel; HR-MSm/z (rel. int). 304.1311
(C7H,005) [M]™* (64), 245 [M — MeCO,]* (19), 244
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[M — MeCO,H]"* (85), 229 [244-Me]* (24), 216 (23),
190 (26), 189 (35), 167 (26), 161 (44), 149 (100), 135(36), 111
(38), 109 (28), 95 (34), 91 (38), 85 (32), 83 (37), 81 (30), 71
(52), 69 (41), 57 (81), 55 (54).

la,6a-Dihydroxyisocostic acid methyl ester (2). Com-
pound. IR vKBr c¢m~!: 3320 (OH), 1710 (G=0), 1620
{C=C), 'H NMR: Table 1; '3C NMR (APT): Table 2; HR-
MS: m/z (rel. int.): 280.1675 [C,¢H,,0,] [M]* (4), 262
[M — H,0]* (15), 244 [262 — H,0]" (100), 230 [245
— Me]" (34), 229 [244 — Me]™* (23), 215 [230 — Me]*
(20), 197 [212 — Me] (24), 185 (32), 184 (28), 169 (32), 143
(31), 135 (34), 121 (44), 119 (45), 109 (28), 107 (72), 105 (30),
97 (34), 91 (38), 81 (30), 71 (29), 69 (34), 67 (29), 54 (70), 55
(70), 55 (33).

Acetylation of compound 2. Compound 2 (25 mg) was
treated with 1 ml pyridine and 1 ml Ac,0O overnight.
After vacuum evapn it was sepd by prep. TLC and 14 mg
acetyl derivative (2a) was obtained. IR vEBr cm™!: 1740,
1250 (OAc), 1720 (ester), 1630 (C=C); 'H NMR: Table 1,
HR-MS m/z (rel. int.): 244.1463 (C,,H,,0,) [M -2
x MeCO,H]™" (18), 229 [244 — Me]* (8), 185 [229
— CO,]" (10), 158 [185 — C,H,]* (13), 149 (100), 132
(10), 119 (25), 107 (9), 105 (17), 97 (15), 95 (13), 91 (18), 83
(16), 77 (10), 71 (24), 69 (23), 67 (12), 57 (80), 55 (44), 53 (10).

la-Hydroxy-1-desoxo-arglanine (3). IR v SHCL e~ 1
3420 (OH), 1760 (y-lactone), 1680 (C =C); '"HNMR:
Table 1, 13C NMR (APT): Table 2; EI-MS m/z (rel. int.):
264 (CsH,00,) [M]* (13), 249 [M — Mel* (100), 231
[249 — H,O]* (52); 213 [231 — H,0]* (60), 185 [213
— COY" (79), 175 (21), 164 (71), 147 (41), 131 (34), 119
(47), 107 (37), 100 (95), 91 (55), 77 (43), 69 (68).

Acetylation of compound 3. Compound 3 (25 mg) was
treated with 1 ml pyridine and 1 ml Ac,O overnight.
After vacuum evapn it was sepd by prep. TLC and 15 mg
acetyl derivative (3a) was obtained. IR v§1¥' ¢cm ™ !: 3500
(OH), 1770 (y-lactone), 1730, 1250 (OAc), 1670sh (C=C),
'HNMR: Table 1.

Praeteritenolide (4). Compound. IR vSHSs cm ™ 1: 3420
(OH), 1740 (y-lactone), 1680 (C=C), 750; 'H NMR: Tab-
le 1; 13C NMR (APT): Table 2; EI-MS m/z (rel. int.): 264
(CysH200,) [M]* (21), 246 [M — H,0]" (46), 228 [246
—H,0]" (42), 213 [228 — Me] " (32), 202 (19), 185 (18),
175 (11), 167 (18), 57 (14), 149 (20), 131 (15), 119 (42), 109
(43), 105 (35), 91 (31), 83 (100), 77 (22), 67 (16).

Acetylation of compound 4. Compound 4 (17 mg) was
treated with 1 ml pyridine and 1 ml Ac,0 overnight.
After vacuum evapn it was sepd by prep. TLC and 8 mg
acetyl derivative (4a) was obtained. IR vSHC" cm ™ 1: 1760
(y-lactone), 1735, 1240 (ester) 1680 (C=C), 1440, 1375,
1020; 'HNMR: Table I; EI-MS m/z (rel. int): 348
(C,5H,404) [M]* (0.2), 288 [M — MeCO,H]* (60), 273
[288 — Mel* (14), 245 [243 — CO]*(38), 228 [288
— MeCO,H]* (90), 213 [228 — Me]™ (89), 199 (69), 185
(44), 171 (23), 67 (34), 157 (36), 143 (31), 133 (2), 119 (100),
109 (45), 105(59), 97(10), 91 (41), 84 (78), 67 (19), 63 (27), 58
(82).
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