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Abstract—The roots of Pyrethrum santolinoides afforded two further representatives of the rare type of malabaricane-
triterpenes, a davanone derivative and in addition to known compounds a diester derived from carvotanacetone.

The roots of Pyrethrum santolinoides DC ( = Tanacetum
sinaicum Del. ex DC) have not been studied chemically. In
addition to thymol, p-hydroxyacetophenone, stigmas-
terol, sitosterol, the germacranolide artabin [1], the
dimeric coniferyl alcohol derivative § [2], davanone [3],
the corresponding hydroxy derivative 3, the carvotana-
cetone derivative 4 and two triterpenes, the ketone 1 and
the acetate 2 were isolated. The structure of 3 directly
followed from the ' H NMR spectrum which was identical
with that of the product obtained from triphenylphos-
phine reduction of the corresponding hydroperoxide
[4,5). The 'HNMR spectrum of 4 which also was
transformed to the acetate 4a, indicated the presence of a
carvotanacetone derivative with an acetoxy and a tigloxy
group. The position of the free hydroxy group clearly
followed from the downfield shift of the H-7 signal in the
spectrum of the acetate. Spin decoupling allowed the
assignment of all signals and the observed couplings led to
the proposed stereochemistry. The relative position of the
ester groups was supported by the mass spectrum.
Inspection of a model indicated that a cis-elimination is
only likely with a 3-acyloxy group. The mass spectrum
showed elimination of acetic acid and not of tiglic acid.
Therefore, a 3-acetoxy derivative is very likely.

The structures of 1 and 2 followed from the spectral
data. The molecular formula of 2 was C;,Hs,0,. Loss of
acetic acid led to m/z 408 followed by loss of CsH,,
C,oH,s and C,sH;, (m/z 339, 270 and 204). The latter
fragment is probably formed by splitting the allylic 8,13-
bond followed by elimination of the S-farnesene moiety.
In agreement with the 'HNMR spectrum (see
Experimental) therefore a geranyl and part of a farnesyl
derived side chain, respectively, were very likely. The
'H NMR and the ! 3C NMR spectra further showed thata
triterpene of the rare malabaricane series [6, 7] could be
present. Spin decoupling and NOE difference spectros-
copy established this proposal. Clear NOEs were ob-
served between H-5 and H-3, between H-29 and H-3,
between H-27, H-28 and H-13, between H-23 and H-21 as
well as between H-19 and H-17. Inspection of models
indicated that these effects required the proposed struc-
ture and stereochemistry. The '*C NMR data also sup-
ported this structure (see Experimental) as the observed

chemical shifts nicely agreed with those of compounds
which have similar partial structures. The spectral data of
compound 1 indicated that only the acetoxy group was
replaced by a keto group. If the already proposed name
for this rare carbon skeleton is used [6] the ketone 1 is 3-
oxo-malabarica-14(26),17E,21-triene which most likely is
the precursor of malabaricol (6) isolated from an
Ailanthus species [6] where the stereochemistry was
established by X-ray analysis [7]. Epoxidation of the A'’-
double bond of 1 would lead to 1a which by proton attack
at C-26 and hydrolysis of the epoxide would give by
addition of the secondary hydroxy group at C-14 the
natural compound 6 (Scheme 1).

EXPERIMENTAL

The roots of Pyrethrum santolinoides were collected in March
1986 on the Sinai peninsula. The extract (700 mg) obtained with
MeOH-Et,O-petrol (1: 1: 1) was first separated by CC (silica gel)
affording four fractions (Fr.1: Et,O-petrol, 1:9; Fr.2:
Et,O-petrol, 1:4; Fr. 3: Et,O-petrol, 1:1;and Fr. 4: Et,0). Prep.
TLC (silica gel, PF,s,) of fraction 1 (Et,O-petrol, 1:19, two
developments) gave 35 mg thymol, 11 mg davanone, 10 mg 2 (R,
0.4) and 4 mg 1 (R, 0.5). Prep. TLC of fraction 2 (Et,O-petrol,
1:3) gave 25 mg thymol, $ mg davanone and 6 mg 3 (R, 0.6).
Prep. TLC of fraction 3 (Et,O-petrol, 1:3, two developments)
gave 30 mg stigmasterol, 20 mg sitosterol, 20 mg p-hydroxy-
acetophenone and 15mg S. Prep. TLC of fraction 4
(Et,O-C¢H—CH,Cl;, 1:5:5, two developments) gave 7 mg 4
and 3 mg artabin. Known compounds were identified by compar-
ing the 400 MHz 'HNMR spectra with those of authentic
material.

3-Oxo-malabarica-14(26),17E,21-triene (1). Colourless oil,
IRvESh em~1: 1730 (C=0), 1630 (C=C); MS m/z (rel. int.):
424370 [M]* (4.5) (calc. for C;oH, O: 424.370), 409 (M
—Me]* (2),355[M - CsHo]" (1), 149 (100); 'H NMR (CDCl,):
40.98, 1.03, 1.05, 1.07 (s, H-27-H-30), 1.69 (br s, H-23), 1.60 (br s,
H-24, H-25), 5.13 and 5.10 (br ¢, H-17 and H-21), 4.89 and 4.57
(br s, H-26).

38-Acetoxymalabarican-14(26),17E,21-triene (2). Colourless
crystals, mp. 56° IR vgsxl‘ cm™': 1750, 1260 (OAc), 1630 (C=C),
3080,910 (C=CH ) MS m/z (rel. int.): 468.397 [M] " (2) (calc. for
Cy,H,,0,: 468.397), 408 [M —HOAc]™ (0.7), 339 [408
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—CsH,)" (1.7),270(408 — C,oH 5] " (9),204 [408 ~ C,H;,]”
(24),69 [CsHo1* (100);, 'H NMR (CDCl,): 61.64 (m. H-2), 4.78 (t,
H-3),0.78 (dd, H-5), 1.50 and 1.44 (m, H-6), 2.12 (br d, H-13), 1.98
(m, H-15, H-19), 2.04 (m, H-16, H-20), 5.11 (br t, H-17), 5.09 (br ¢,
H-21), 1.69 (br 5, H-23), 1.60 (br s, H-24, H-25), 4.87 and 4.58 (br s,
H-26), 0.98 (s, H-27), 0.88 (s, H-28), 0.84 (s, H-29), 0.86 (s, H-30)
[J(Hzk 23 =8.523=7 56=12 56 =2 1213 =8 12,13
~ L5; 16,17 = 20,21 = 7]; **C NMR (CDCl,, C-1-C-30). 536.4
1,2361,81.1d,36.45,55.2d,20.71,27.61,45.2 5, 55.8d,37.7 5, 189
1,38.3¢,56.3d,154.25,39.2¢,26.8 1, 124.4d, 131.25,39.7¢,269 ¢,
124.2d,135.15,25.7q,17.74, 164 g, 108.3¢,24.7 ¢, 15.7 ¢, 280 g,
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15.7 g; OAc: 170.9 5, 21.3 q (a few signals may be interchangeable);
[«]#" + 14 (CHCI;; ¢ 1.0).
3a-Acetoxy-1-hydroxy-5p-tigloxy-carvotanacetone (4). Colour-
less oil; IR v§Cle cm ™ ': 3590 (OH), 1740, 1245 (OAc), 1730, 1655
(C=CCO;R), 1700 (C=0), MS m/z (rel. int) 324 (M]* (0.1),
264.136 [M — HOAc]* (2.5) (calke. for C,sH;00,: 264.136), 164
[264 — RCO,H]* (12), 83 [CH,CO]"* (100), 55 [83 - CO}*
(64); '"H NMR (CDCl,): 55.82 (d, H-3), 2.46 (ddd, H-4), 5.65 (dd,
H-5), 6.95 (br d, H-6), 4.34 and 4.29 (br d, H-7), 2.04 (dgq, H-8),
1.04 (d, H-9), 0.99 (4, H-10), 2.10 (s, OAc); OTigl: 6.98 (br q), 1.83
(dq), 1.90 (br s)[J (Hz): 3,4 = 12;4,5 = 48 = 4,56 = 6,7,7 = 14;
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1b

H+

89=8,10="7OTig: 34 =T, 45 = 1.3].

Compound 4 (5 mg) was heated for 1 hr with 0.1 ml Ac,0
at 70°. After evaporation PTLC of the residue gave 3mg
43, colourless oil; IRvECH em™!: 1760, 1740 (OAc), 1730
(C=CCO;R), 1700 (C=0O) MS m/z (rel. int.y 264.126 [M
— HOAG, ketene]* (1) (calc. for C,sH,40,: 264.126), 246 [264
—H,0]* (0.6), 164 [264 - RCO,H]* (12), 83 [C,H,CO]*
(100), 5583 — CO)* (62); '"H NMR (CDCl,): §5.82 (d, H-3), 2.46
(ddd, H-4), 5.65 (dd, H-5), 6.92 (dt, H-6), 481 and 4.73 (br d, H-7),
2.05 (dgq, H-8), 1.03 (d, H-9),0.99 (d, H-10); OAc: 2.12 and 2.09 (s);
OTigl: 6.97 (gq), 1.84 (dg), 1.90 (br 5) [J(Hz) sec compound 4].
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