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Abstract—The reinvestigation of the aerial parts of Otanthus maritimus afforded in addition to five known
guaianolides 33 new ones, a seco-guaianohde and three monoterpene diols The structures were elucidated by high
field NMR spectroscopy and chemical transformations. The aerial parts of Pentzia albida gave a further guaianolide

closely related to one of the types from Otanthus.

INTRODUCTION

The monotypic genus Otanthus 1s widespread n the
coastal areas of the Mediterranean. 0. maritimus (L)
Hoffm et Link (Arabic name, Gaadeh) 1s used by the
bedouins for treating asthmatic bronchitis. It has been
studied chemically by different groups The roots con-
tamed acetylenes and highly unsaturated amdes [1]
while from the aerial parts several widespread terpenoids
were reported [2, 3] Furthermore-a gualanolide [4] and
flavone glycoside [5] were 1solated. A reinvestigation of
the aerial parts afforded a highly complex mixture of
oxygenated guaianolides The results are discussed n this
paper
RESULTS AND DISCUSSION

The polar fraction of an extract of the aeral parts of O.
maritimus afforded a complex mixture of sesquiterpene
lactones. Finally in addition to artabin [6] the guaianoli-
des 1a—d, 2a—d, 3a—d, 4a-d, 5a-d, 6a—d, 7a—¢ and 8a—d, the
seco-guaianolide 10, the monoterpene diols 11a/b and 12
as well as the known 10none derivatives romalea allene
[7] and vomifoliol [8], undeca-2E,4E-diene-8,10-diynoic
acid 1sobutylamide [1], liliolide and sesammn were found.
A sample of the same species grown i the Botanical
Garden Berlin gave tanaparthin-la,da-peroxide [9], 9a
and 9b-d [10].

The *H NMR spectrum of 1a (Table 1) showed that an
angelate was present. Furthermore signals for two ole-
finic methyls at 62.43 and 2 28 as well as for an olefinic
proton (86 05) indicated the presence of a derivative of
desacetyl matricarin As the H-6 signal was a doublet, a
5-hydroxy group was very likely. The down field shift of
H-7 (63 11) and H-9x (63 25) required a Sa-orientation of
the hydroxy group. The remamning signals could be as-
signed by spin decoupling The couplings of H-8 indi-
cated the o-position of the angelate residue The
'H NMR data of 1b-d (Table 1) indicated the presence of
the corresponding isobutyrate, isovalerate and meth-
ylbutyrate. The latter two esters could not be separated
as 1n all the other cases where the same mixture of esters
were present {2¢/d-9c/d)

The '"H NMR spectra of 2a-d (Table 1) were close to
that of artecanin [11] and those of 3a-d to that of canin.
However, the presence of 11f,13-dihydro derivatives fol-
lowed from the replacement of the exomethylene signal
by methyl doublets and a double quartet for H-11, its
coupling indicating 1la-methyl compounds Further-
more the presence of 8a-acyloxy derivatives could be
deduced from the threefold doublets around 85.2 The
nature of the ester groups followed from the typical
signals One of the lactones, the methylbutyrate 3b was
isolated previously from the same species [4], but the
stereochemistry has to be revised

The 'H NMR spectra of 4a—4d (Table 1) again showed
that these lactones only differed in the nature of the ester
groups In the spectrum of 4b 1n deuteriomethanol all
signals could be assigned by spin decoupling The low
field pair of doublets with a 55 Hz coupling clearly
indicated the presence of a guaianolide with a 2,3-double
bond As no additional couplings were present no hydro-
gens were at C-1 and C-4 As followed from the molecu-
lar formula (C,,H,40,) most likely three hydroxy
groups were present The similanty of the remaining
signals with those of 3b indicated an 1dentical structure of
the seven-membered ring The stereochemistry was deter-
mmed by NOE difference spectroscopy Thus clear
effects were observed between H-14, H-15 (5%),
H-2 (5%), H-6 (10%), H-8 (6%) and H-9f6 (4%), between
H-15, H-14 (5%), H-6 (12%) and H-3 (5%), between H-
13 and H-7 (6%) as well as between H-8, H-11 (5%) and
H-6 (6%). The !*C NMR spectrum (Table 2) also suppor-
ted the structure. The 'H NMR spectrum of 4a showed
that the corresponding angelate was present while the
unseparable mixture of 4c/d was the 1sovalerate and the
2-methylbutyrate (Table 1) A 8-desacyloxy derivative
has been 1solated previously [12]. The 'H NMR data are
very close to those of da—d

In the mass spectrum of 5b the highest very weak 1on
corresponds to C,4H,,0,Cl and high resolution of m/z
366 showed that this fragment was due to C,gH,¢0.
Accordingly, 5b most likely was a chlorohydrin. Again
the 'H NMR spectrum (Table 1) was 1n part close to that
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la-9a R=Ang, Ib=9b R=:Bu, Ic=9¢ R=1Vil, 1d=9d R=MeBu, 7e R=Prop

7f 8-desacyloxy - 11,13 - dehydro, 7@ R=Ang, 3-OAc,

of 3b. However, the H-3 signal was replaced by two
signals at 62 14 (d) and 1.69 (dd) and the H-2 signal was
slightly shifted down field (63 48) The latter showed only
a small coupling with H-3' (3 Hz) This 1s typical for
epoxy protons All data therefore agreed with the struc-
ture Sb The stereochemistry could not be deduced from
the data This, however, was possible by NOE difference
spectroscopy Clear effects were observed between H-14,
H-6 (10%), H-8 (6%) and H-2 (6%), between H-6, H-14
(5%) and H-8 (3%) as well as betweeh H-13 and H-7
(10%) while no effect between H-15 and H-6 was ob-
tamed

The 'H NMR spectra of 5a and 5¢/d (Table 1) showed
that again the corresponding angelate, 1sovalerate and
methylbutyrate were present

The "H NMR spectrum of 6b (Table 1) was very close

7h R=Ang, 10-OAc, 7i R=Ang. 3.10-0Ac

to that of 5b Small changes, especially a down field shift
of the H-7 signal indicated that the corresponding Su-
hydroxy derivative was present This was supported by
W-couplings of H-14 with H-9x and 10-OH, most ltkely
due to a fixed conformation by a hydrogen bond between
Sa- and 10x-hydroxy (OH 0249 brs). As the chemical
shifts and the couplings were nearly identical in the case
of 5b and 6b the stereochemustry surely also was the
same The spectrum of 6a and 6¢/d (Table 1) indicated
that the corresponding angelate, 1sovalerate and mcth-
ylbutyrate also were present

The '"H NMR spectra of 7a—e (Table 3) again showed
that these lactones only differed 1n the nature of the ester
groups In the spectrum of the angelate 7a all signals
could be assigned by spin decoupling As followed from
the molecular formula (C,,H,4O4) an epoxytriol angel-



Guaianohides from Otanthus maritimus 1137
Table 1 'H NMR spectral data of 1a/b, 2a/b, 3a/b, 4a/b, Sa/b and 6a/b (400 MHz, CDCl;, é-values*)
H la 1b 2a 2bt 3a 3bt 4a 4bti 5a Sbt 6a 6bt
2 — e 3.60brs 36lbrs 346d 345d 5.96 d 584d 386d 3844d 377d 375d
215d 214d 219d 219d
3 605dq 605dq 328brs 328brs 329d 3284d 591d 58td {173dd {169dd{176dd{176dd
S — — 280d 2.784d 258d 2.56d 261d 246d — - — —
6 398dd 396dd 427t 4231t 418dd 415dd 439dd 46l1dd 492d 487d 4.85d 481d
7 3119 310q 283g 282q 308¢ 303q 258q 251g 233q 231g 257Tm 258m
8 497ddd 48l1ddd 529ddd 517ddd 525ddd 511ddd 516ddd 504ddd 537dt 519dt  529ddd 513 ddd
9u 325dd 318dd 238m 236m 218dd 215dd 242: 243 ¢ 203dd 195dd 200t 197¢
98 225dd 216dd 215m 214m 210dd 207dd 192dd 178dd 232dd 226dd 216dd 215dd
11 253dq 252dg 255dq 249dq 252dq 248dq 258m 263dq 27ldgq 264dq 256m 256m
13 138d 138d 1284d 1334 130d 132d 1364 130d 133d 135d 134d 133d
14 243 s 2425 1125 1135 116s 1125 1195 1155 1.56 s 153 157s 1545
15 228d 228d 1535 1525 1545 152s 144 137s 1.58 s 8 160s 159s
*OAng 615-621gg, 204-199dg, 192-189dg, OMeBuw 243-249 tg, 094-091¢, 121-1.184, OiVal 218-2224d,

100-097d, O1Bu. 258-2554q, 120d, OProp 240 ABM;, 1201, tIsovalerates and methylbutyrates nearly identical signals,

{D,COD

J[Hz] Compounds la-d 3,15=156,7=78=7,11=89=11, 89 =2, 11,13=7, 99'=15, compounds 2a—d 56=67=78=10,
7.11=12,8,9=8,9'=7,11,13=7, compounds 3a-d 2,3=1,56=11,6,7=10,78=10,7,11=11,89=4,89 =5, 9,9 =15, compounds

da-d 2,3=55,56=11,67=78=7,11~10;89=9,9=11;89'=4;

78=711=89=11,89=35,99=1311,13=7

7
OH
1
6 \5‘\
3
Ho'® %
12
1la R'=H R*=OH
11b R! =OH R’=H
OOH
OH
OH
OH
’ 2 A 13b
0
0
OH
NS = YN 13¢
HOO

ate was most likely as the 'H NMR data indicated again
the presence of a guaianolide with no double bonds. The
signals of H-5-H-9, H-11, H-13 and H-14 were again
close to those of 2a As the couplings of H-8 differed a
changed conformation was indicated. All data agreed
with the presence of a triol formed by hydrolysis of 2a.
The relative position of the hydroxy groups and the
configurations had to be established Acetylation affo-

11,13=7, compounds 5a-d and 6a—d 2,3'=3;3,3' =165, 6,7=10,

Table 2 !'3C NMR spectral data of 4b, 7a and 7f
(100 6 MHz, CDCl,, -values*)

C 4bt Ta} "
1 902s 729s 733s
2 1352d 642d 644d
3 1407d 644d 647d
4 835s 831s 722s
5 528d 573d 579d
6 7504d 765d 799d
7 4394 415d 451d
8 661d 722d 2361t
9 412¢ 4321t 351t
10 793s 71.5s 834s
11 506d 516d 13935
12 1777 s 1772 s 1694 s
13 1654 159¢ 11991t
14 2444 2224 221q
15 233¢g 269¢q 265¢
OCOR 1806 s 166 8 5 -
1964 1269 s
191g¢g 14034
354d 1514
206 q

*Some signals may be interchangeable
tD,COD
1Singlets assigned by selective INEPT

rded the monoacetates 7g and 7h and the diacetate 7i.
The 'HNMR data of these derivatives (Table 3) indi-
cated that again the conformations are partly changed.
Inspection of models led to the conclusions that all data
would agree with the triol 7a where hydrogen bond
between 10-OH and 8-OR was present. Accordingly, 1n
the acetate 7h the hydrogen bond was missing. This
assumption required 1n part the proposed configurations.
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Table 3 'HNMR spectral data of 7a-i, 8a-d, 9a and 10 (400 MHz, CDCl;, 5-values*)

H Ta 7bt Te 7f Tg 7h Ti 8a 8bt 9a 10
2824dd
2 3685 368«  368s 37l 3655 378hre 367 3334 3324 6324
234dd
3 406+  406s  407s  A408%<  SO3s 407« 492«  33ld  331d 6254  472brd
5 266d 2654 2664  264d  352d 2704 324d 2674 267d 2684 -
6 432dd  430dd  430dd 435dd  438dd  434dd  428dd  449dd  444dd 3761 498d
7 3129 306g 307¢  343m  259g  283¢  291¢  28lg  280g  295¢ 3744
8 526ddd  516ddd 519 ddd {f:?'" S24ddd S23brdd 522ddd 542ddd 524ddd  S14ddd  661dd
243
2 i 2
9 218dd  215dd  218dd  205ddd  217dd  293dd  298ddY 5001 408 218dd} 6114
o 213dd  205dd  211dd  186ddd 206dd  215dd  216dd 204 dd
1 246dg  244dg  244dg L, 254dg  243dq  2Mdg 243dg 243dg  234dy 263dg
PUs N
13 1274 130d 1304 {“M 1294 1304 1304 1344 1334 124d 1314
14 125+ 125+ 126+ {28+ 141« 157 £50 151 151 136s 227
15 15454 155, 155 (58 1635 150+ 187 167 1685  220brs

1685

*OQCORs Table 1
+1sovalerates and methylbutyrates nearly identical signals

J[Hz] Compounds 7Ta-7i 56=67=78=711=11,89=5 89=3599 =16, 11,13=7 (compounds 7g-7i 89~05, 89'=635,
compound 7f 7.13 =35 713 =3, 89=89=65, 89=35, 89=95 99'=14), compounds 8a-d 23=35 56=67=78=
=711~11.89=89=11,13=7, compound 9a 2,3=55,56=67=78=T11~11,89=7.89=25.99-=165,11,13=7, compound
10 22 =18,23=6 23=25,67=95,78=85711=11589=165 11,13=7

The whole stereochemistry was estabhshed by NOE dif-
ference spectroscopy m a chioroform--benzene mixture
where also the hydroxy signals were visible Clear effects
were obtatned between H-3, 2-OH (10%), H-5 (4%) and
H-15 (4%), between H-2, H-3 (15%) and H-14 (8%).
between 4-OH, H-3 (10%) and H-5 (15%), between H-5
and H-7 (10%), between H-13 and H-7 (8 %). between H-
15 and H-6 (8%), between H-14 H-6 (4%). H-2 (10%)
and H-9f (8%) as well as between H-8, H-6 (8%) and H-
11(12%) Also the !>C NMR spectrum (Table 2) suppor-
ted the structure Selective irradiation of H-14 and H-15
respectively allowed the assignment of the signals for C-
10 and C-4 The chemtcal shift of the latter (683 1)
excluded the presence of a 34-epoxide The 'HNMR
spectra of 7b—e (Table 3) clearly indicated the presence of
the corresponding 1sobutyrate, 1sovalerate, methylbutyr-
ate and propionate The configuration of 7a agrees with
the expected one 1if 2a was the precursor

A closely related guaianolide (7f) was 1solated from
Pentzia alhida {DC) Huzel var annua (DC) Merx et
Eberle together with artabin, tanaparthin-la,do-peroxide
[7], nerolidol and the denvatives 13a ¢ [12] The
"H NMR spectrum of 7f (Table 3) differed from that of 7a
by the absence of ester signals and the presence of exo-
methylene proton signals The low field signal for H-8
was replaced by a pair of multiplets at 2 33 and 1 61 and
the H-9 signals were threefold doublets Thus 7f was the
11,13-dehydro-8-deacyloxy derivative of 7a ldentical
stereochemustry was established by the observed NOE’s
which were analogous with those of 7a Also the
'C NMR spectrum (Table 2) agreed wath the structure

The 'HNMR spectrum of 8b (Table 3) was n part
close to that of 4b However, the signals of the olefinic
protons were replaced by a AB quartet at 3 31, obviously
due to epoxide protons Accordingly, the molecular for-
mula was C,,H,40, differing from that of 4b by one
oxygen As the chemical shift of H-5 was nearly the same
as i the case of 4b the presence of a 2,3f-epoxide was

very likely The 'H NMR spectra of 8a and 8c/d (Table 3)
mdicated that again also the corresponding angelate,
1sovalerate and methylbutyrate were present

The structure of 9a could be easily deduced from 1ts
"H NMR spectrum which was very close to those of 9b-d
[10] The presence of the corresponding angelate fol-
lowed from the typical signals The endoperoxides 9a- 9d
surely are the precursors of the bis-epoxides 3a- 3d These
lactones were not isolated from the material from the
Botantcal Garden Berlin However. only a small sample
was investigated

The molecular formula of 10 (C,sH,30;) and the
'"H NMR spectrum (Table 3) indicated the presence of a
seco-guaianolide The relative position of the oxygen
functions followed from the results of spin decoupling
and the chemical shifts Most likely a gualanolide with
oxygen functions at C-3, C-4 and C-8 and a 1{10)double
bond 1s a precursor of 10 which may be formed by
oxidative degradation followed by elimination

The structures of 11a and 11b followed from the
'"H NMR spectra (Table 4) which were close to that of
artemsia alcohol The relative position of the second
hydroxy group followed from the shift differences of H-5.
H-7 and H-8 The 'H NMR spectrum of 12 (Table 4) was
close to that of the epmmeric diol [13] The changed
configuration at C-5 followed from the absence of vicinal
couplings

The 1solation of a large variety of highly oxygenated
guawanohdes from Otanthus maritimus 15 of chemotaxo-
nomic terest and mdicates a relationship to Artemisia
where m part very stmilar lactones are common The
1solation of 7f from a Pentzia species agrees with previous
results which also may indicate a relation of this genus to
Artemisia

EXPERIMENTAL

The air-dried aenal parts (8 kg, collected in May 1986 in
sandy coasted strips, West of Alexandna, identified by Prof Dr
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Table 4 'HNMR spectral data of 11a, 11b and 12 (400 MHz, V. Tackholm, Cairo Umversity) was extracted with

CDCl,, 4-values) Et,O-petrol, 1 1 The extract obtamed (375 g) was filtered over

a silica gel column and the polar CC fractions (S10,, Et,O and

11a 11b 12 Et,0-MeOH) were separated again by CC into four crude

fractions (1 Et,O-Petrol, 1 1,2 Et,O-Petrol, 3 1; 3'Et,O and

! { 515dd { 513dd 4 Et,0-MeOH, 9 1), One third of fraction 1 (03 g) was further

510dd (1) 509 dd - separated by TLC (Et,O-petrol, 3 1) nto three bands (1/1-1/3)

2 586 dd 589 dd 438 br d HPLC of 1/1 (MeOH-H,0, 7 3, always RP 8, ca 100 bar)

3 _ . {2 33ddd afforded 5 mg undeca-2,4-diene-8,10-diynoic acid isobutyl am-

191 brdd ide (R, 90 mn), 10 mg 8a (R, 10 8 min), 3 mg 8b (R, 10 3 mn)

4 414d 411d 205 ddd and 8 mg 8¢/d (ca2 3, R, 11 5 min) HPLC of 1/2(MeOH-H,0,

5 539 brd 547 brd 445 s 3.1) afflorded 15mg 7a, mp 232° (R, 99 min), Smg 7b (R,

6 — — 258d 9 5 min), 10 mg 7¢/d (R, 10 5 min) HPLC of 1/3 (MeOH-H,0,

7 185d 405 br s {5 05 brs 1 1)gave 4 mg 11a (R, 8 8 mun), 8 mg 11b(R, 7 S min), and 10 mg

427 d 487 br s 12 (R, 65mm) TLC (Et,O-petrol, 3 1) and HPLC

8 {405 d 173 b . (MeOH-H,0, 3 2) of 5% (100 mg) of SC 2 gave 15 mg artabsin,
rs

9 102 s 102 s 118 s 8 mg lohohde, 10 mg sesamuin 5 mg 1a (R, 104 mn), 5 mg 16 (R,

10 101 s 101 s 133 s 100 min), 10 mg 1¢/d (R, 11 0 min) and S mg 7e (R, 10 6 min)

Repeated HPLC of 20% of SC 3 (300 mg) (MeOH-H,0,1 1)

J[Hz] Compounds 11a and b 1£,2=17, 1¢,2=10, 1t,1c=1,
4,5=9,57 or 58=15, compound 12 2,3=8, 34=3, 34=35,

afforded 12 mg 3a (R, 4 8 min), 12mg 3b (R, 5 2min), 10 mg 3c/d
(R, 5.6 min), 15 mg romalea allene (R, 6 0 min), 12 mg vomifoliol
(R, 6 5 min), 7 mg 4a (R, 12.3 min), 9 mg 4¢/d (R, 13.0 min), 5 mg

3,3=14,45=6
5b (R, 13 5 min), 3 mg 5a (R, 140 min), 5 mg 5¢/d (R, 14 8 min),
Table 5 Mass spectral data of the guaianohdes, 11a/b and 12

1a 360 157 [M]" (6) (C;oH,404), 260 [M—RCO,H]* (9), 83 [RCO]™ (100)

1b 348 [M1* (25), 260 [M —RCO,H]* (8), 71 [RCO]* (100)

1c/d 362 [M]* (6), 260 [M —RCO,H]* (10), 85 [RCO]* (44), 57 [85—COJ* (100)

2a 378 (M]* (02), 360 [M —H,0]" (03), 278 [M—RCO,H]* (07), 83 [RCO]* (100)

2b 366 [M]* (0 1), 358 [M—H,0]" (02), 278 [M—RCO,H]* (1), 71 [RCO]* (100)

2c/d 380 [M]* (02), 362 [M—H,0]* (02), 278 [M —RCO,H]* (1), 85 [RCO]"* (45), 57 [85—CO]" (100)

3a 378 [M]+ (0 1), 360 [M —H,0]* (02), 318 [360—C,H,0]" (1 5), 278 [M—RCO,H]"* (1), 218 [318 —RCO,H] " (62), 83
[RCO]" (100)

3b 366 167 [M]’r (0 1) (C,4H;40,), 348 [M H,07" (02), 306 [348 ~C,H,0]"* (45), 278 [M—RCO,H]"* (1), 218 [306
—RCO H]* (48), 71 [C3;H,CO]*

3c/d 380 [M]* (01),362[M—H,0]" 0 2 320 [362—C,H,0]" (25),278 [M—RCO,H]" (1), 218 [320— RCO,H]* (56), 85
[RCOJ* (52), 57 [85—CO]1* (100)

4a 362 [M—H,0]* (03), 262 [362—RCO,H]" (8), 83 [RCO]* (100)

4b 353160 [M—Me]* (7) (C,3H,50,), 350 [M—H,0]* (06), 332 {350—H,0]" (1.5), 262 [350—RCO,H]* (10), 167
[CoH,,0,]* (100), 71 [C3;H,COT" (96)

4c/d 364189 [M— HZO] (05) (CyoH,505), 262 [364~RCO,H]* (7), 244 [262—H,0]" (4), 85 [RCO]"* (45), 57 [85—CO]*
(100)

5a 378 [M—HCI]* (0.1) (C,,H,,0,), 278 [378—RCO,H]* (13), 260 [278 -H,0]* (5), 218 [260—C,H,0]" (56), 83
[C,H,CO}*

5b 402 [M]" (03), 366 167 [M —HCI]* (0 8)(C,oH,,O 7) 348 [366 —H,01" (1 3), 333 [348 —Me]™* (3), 306 [348 —C,H,0]*
(65), 218 [306 - RCO,H]* (74), 71 {C;H,CO]* (100

Sc/d 380 [M—HCI1]* (0 1) 278 [380—RCO,H]" (1), 85 [RCO]+ (46), 57 [85—CO1* (100)

6a 378 [M—H,0]* ), 318 (2), 278 (1), 218 (42), 83 (100)

6b 366 167 [M — HZO] 0 (0 5)(C,oH,40,), 348 [366 ~ H,01" (1), 306 [348 — C,H,0]" (7), 278 {366 —RCO,H]* (2), 218 [306
—RCO,H]" (66), 71 [RCO]™* (100)

Ta 396 [M]* (1) (C,oH,504), 381 [M —Me]* (04), 363 [381—H,0]1" (25), 83 [C,H,CO]" (100)

7b 384178 [M]* (1) (C,4H,40y), 71 [C;H,CO]* (100)

Te/d 398 [M]* (06) (CyoH;005), 383 [M—Me]* (06), 85 [C,H,COJ* (68), 57 [85—CO]" (100)

Te 370.163 [M]* (0 6)(C,4H,404), 296 [M —RCO,H]* (1 3),279 [296— OH]* (14), 261 [279—H,0]" (7), 57 [RCO]* (100)

7t (CIMS) 297 [M+1]* (20), 269 [297—-H,0]1" (19), 57 (100)

8a 394162 [M]* (1 1) (C,oH,4054), 294 [M —RCO,H]" (9), 167 (80), 83 [RCO]" (100), 55 [83—CO]" (60)

8b 382178 [M]* (4) (C,,H,504), 294 [M—RCO,H]* (9), 167 (100), 71 [RCO]™ (70)

8c/d 396 178 [M]* (1 7) (C,oH,305), 294 [M —RCO,H]* (10), 167 (82), 85 [RCOI* (60), 57 [85—CO]™ (100)

9a 378 168 [M]* (0 5) (C,0H,604), 346 [M—0,]" (05), 278 [M—RCO,H]* (6), 260 [278-H,0]" (7), 111(58), 83 [RCO]*
(80), 55 [83—CO]* (100)

9b 366 168 [M]* (2) (C,gH,40-), 334 [M—0,]" (3), 278 [M—RCO,H]" (8), 111 (100), 71 [RCO]* (88)

9¢c/d 380 [M]* (06) (CooH,505), 348 [M—0,]1" (03), 278 [M—RCO,H]* (6 5), 85 [RCO]* (64), 57 [85—CO]* (100)

10 278 115 [M]* (10) (C,sH,505), 260 [M —H,0]" (10), 95 (100)

11a (CIMS) 171 [M+1]" (2), 153 [171—H,0]" (86), 135 [153—H,0]* (100)

11b 101 [M—C,H,]" (56), 83 [101 —H,0]* (80), 55 [83—CO]* (100)

PHYTO 27:4-L



b (R, 20 5 min), 15 mg 2a (R, 21 0 min), 8 mg 2¢/d (R,
min); 3 mg 6b-(R, 23 0-min), 3 mg 6a (R, 24 Smin)and 2 mg
6¢/d (R, 26 0 mun) HPLC of 5% of SC 4 (100 mg) (MeOH-H,0.
1 1) gave 8 mg 4b (R, 80mmn) and 4mg 10 (R, 45min) 80 ¢
aerial parts grown in the Botanical Garden Berlin gave a polar
SC fraction which afforded by HPLC (MeOH-H,0, 3 2) 6 mg
9b (R, 6 1 mm), 4 mg 9a (R, 82 mun), 6 mg 9¢ d (R, 8 8 min) and
7 mg tanaparthin-la4a-peroxide
The extract of the aenial parts of Pentzia albida (110 g. voucher
M Muller 3704, collected at the Luderitz Bay) gave two crude
SC fractions (SC 1 and 2) TLC of SC 1 (Et,O-petrol, 1 1) gave
30 mg nerolidol and of SC 2 (Et,0 -MeOH, 9 1) 5 mg 13¢c. 5 mg
13a, 10 mg 13b, 8 mg tanaparthin-1x.4a-peroxide, 45 mg artabin
and a mixture which gave by HPLC (MeOH-H,0, 7 3) 5mg
artabin and 5mg 7f (R, 9 5mm) Known compounds were
identified by comparing the 400 MHz 'H NMR spectra with
those of authentic maternial The mass spectral data of the new
compounds are summarized 1n Table 5
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