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Abstract—The aernial parts of Anisopappus pinnatifidus afforded 15 new pseudoguaianolides, all related to helenalin
and hinearifolin B, respectively, a diterpene diol and two known melampohdes while the roots contain five epoxyanol
and two epoxyisocugenol derivatives Two Antiphiona species contain naringenin, thymol and several derivatives of
the latter. One species also afforded dihydrogeigeranolide The structures were elucidated by high field 'H NMR

spectroscopy.

INTRODUCTION

The taxonomy of the South African representatives of the
subtribe Inulinae (Compositae, tribe Inuleae) 1s still not
really solved [1]. At the end of the first series of this
subtribe a group of genera is placed with low chromo-
some numbers including the predominantly African gen-
era Amisopappus, Antiphiona, Calostephane and Mollera
[1]. As Iittle was known on the chemistry of these genera
we have collected some of the representatives for a
chemical investigation and the results are discussed 1n
this paper.

RESULTS AND DISCUSSION

The genus Antiphiona with two spectes 1s only present
in South West Africa. Antiphiona fragrans (Merxm.
Merxm. is a small shrub with strongly smelling leaves
The aenal parts contain high concentrations of thymol
and naringenin as well as small amounts of crystalline
dihydrogeigeranolide (33), which has been solated in
traces as an o1l from a Geigeria species [2], and the
dihydrocinnamate 27. The structure of the latter com-
pound followed from 1ts 'H NMR spectrum. The relative
position of the ester group could be deduced by com-
paring the chemical shift of H-8 with that of thymohydro-
quinone.

The aenial parts of the second species, A.
pinnatisecta (S Moore) Merxm. also gave naringenin but
no thymol. The latter was replaced by a group of deriva-
tives, the thymohydroquinones 28-30 and the corre-
sponding quinones 31 and 32. Furthermore, lavandulol,
y-humulene and taraxastery! acetate were 1solated The
relative position of the acetate group in 28-30 was
determined by NOE difference spectroscopy. Thus in the
case of 28 a NOE between H-5, H-8 and the acetate
methyl, i the case of 29 between the latter and H-7 and in
the case of 30 between H-6, H-7 and the acetate methyl. In
a previous paper [3] the substituents at C-3 and C-5 have
been exchanged.

The genus Amisopappus originally only had three spe-
cies [4] but now about 30 species, mostly tropical, have

been transferred to this genus [1]. Nothing was known
about their chemistry. The aerial parts of Anisopappus
pinnatifidus (Klatt.) O Hoffm ex Hutch (=Matricaria
pinnatifida) afforded the pseudoguaianolides 1-11, the
linearifolin B derivatives 12-15, the urospermal deriva-
tives 16 and 17 [5] and the diterpene 18. The roots gave
the anol derivatives 19-23 and the 1soeugenol derivatives
24 and 25

The 'H NMR spectrum of 1 (Table 1) indicated the
presence of a pseudoguaianolide with a 2,3-double bond
and a 4-oxo group as revealed by the typical group of
signals at 63.14 (ddd), 772 (dd) and 6 10 (dd). Further-
more, the characteristic signals for an isobutyrate and a
hydroxymethacrylate were visible and acetylation affo-
rded a monoacetate (1a). The observed downfield shift of
the H-4' signal established the proposed nature of the
ester group. Spin decoupling allowed the assignment of
all signals Irradiation at 63.67 indicated that this signal
was due to H-7 as the exomethylene signals collapsed to
singlets Furthermore, a broadened singlet at 65.35 was
sharpened and a double doublet at 54 76 collapsed to a
doublet These findings showed that a 12,8-olide was
present with ester groups at C-6 and C-9. The stereo-
chemustry and the relative posttion of the ester residues
were determined by NOE difference spectroscopy Satu-
ration of H-8 gave an effect with H-7 (8%), of H-10 with
H-15(7%) and H-1(4%), of H-15 with H-10 (12%), H-6
(10%) and H-3 (3%), of H-9 with H-8 (6%), H-1 (8%)
and the signals of the 1sobutyrate, of H-6 with H-15 (7%),
H-7 (8%), H-13’ (6%) and the methylene signals of the
hydroxymethacrylate. Thus lactone 1 1s a derivative of
helenalin A corresponding pseudoguaianolide with
1dentical substitution and stereochemustry ts the antineo-
plastic lactone multigilin with a 6a-angeloyloxy and a 9§-
hydroxy group [6] Accordingly, the 'H NMR spectra
are simular.

The 'H NMR spectra of 2 and 5 (Table 1) indicated the
presence of the corresponding diangelate and the dimeth-
acrylate, respectively, while that of 3 required a mixed
diester with an angelate and a methacrylate residue.
Comparison of the chemical shifts of H-6 in the spectra of
2 and 3 allowed the assignment of the relative positions of
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1a,8a—152a and 18a are the corresponding acetates

the ester groups 1n the latter This 1s also true for the other
lactones (4 and 6-11). Their 'H NMR spectra, or those of
the corresponding acetates 8a—11a (Table 1), indicated
the nature of the ester groups again directly from the
typical 'H NMR signals The isovalerates 7 and 10a
could not be obtained free from the corresponding ange-
lates.

This is also true for the lactones 12-15 which were
1solated as two pairs of their acetates 12a/13a and
14a/15a Inspection of the '"H NMR spectra (Table 2)
mdicated that we were dealing with d-lactones as fol-
lowed from the downfield shift of the H-13 signals and the
absence of a y-lactone IR band The spectra were very
stmilar to that of a linearifolin B derivative [ 7] which only
differs in the nature of the ester groups The stereochemis-
try was established by the observed NOE’s Saturation of
H-15 gave strong effects with H-10 and H-6

The diol 18 was 1solated as its diacetate 18a Inspection
of its *H NMR spectrum (Experimental) indicated that
the compounds had only one double bond The molecu-
lar formula was deduced from m,z 395(C, ;H;,04) which

obviously was formed by loss of methyl as a further
fragment, m/z 352, most likely was formed by loss of
acetone All data therefore indicated the presence of a
diterpene diacetate with one ring The *C NMR spec-
trum (Experimental) showed two singlets for oxygen
bearing carbons Accordingly, an ether ring was very
likely In agreement with the base peak in the mass
spectrum (m/z 127) a ring was proposed between C-11
and C-15 The relative configuration at C-7 and C-11
could not be determined

The root extract afforded a complex mixture of anol
and 1soeugenol epoxide derivatives. Finally the esters
19-25 were obtained which, however, could not be com-
pletely separated from each other The 'H NMR spec-
trum (Table 3) of 19 indicated that an epoxide of esterified
anol was present The configuration of the epoxide fol-
lowed from the coupling J , which typically differs from
the corresponding crs-epoxides [8] The nature of the
ester group was deduced from the sequence obtained
by spmm decoupling and from the mass spectrum
which required a Cg-ester The 'H NMR spectrum of 20
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(Table 3) required the presence of the corresponding
1sovalerate and that of 23 indicated a 9-1sovaleryloxy
derivative of 20 The 'H NMR signals of 21 and 22
mndicated 1someric diesters where 1n one case the 1so-
valerate restdue of 23 at C-9 was replaced by a 3-
methylvalerate and 1n the other the phenolic hydroxyl
was estertfied with this C-6 ester The 'H NMR spectra of
24 and 25 (Table 3) showed that the 3-methoxy deriva-
tives of 19 and 20 were present as foliowed from the
changed pattern of the aromatic protons while the re-
maining signals were similar in both sertes A similar
1soeugenol dertvative with 1sobutyrate groups of a cis-
epoxide has been reported from a Coreopsis species [9]

The chemistry of an Amisopappus and two Antiphiona
species indicates no relationships between these genera
Pseudoguaianohides in addition to maly guaianohdes
are reported from Geigeria species [10] which are placed
by Merxmiiller et al [1] in the next group of genera.
However, these lactones are especially characteristic for
the genus Helenium and related ones [11]. The proposed
relationship of Anisopappus to Asteriscus [1] 1s also not
supported by the chemistry The chemustry of Antiphiona

15 not very characteristic. Thymol and 1ts derivatives,
however, are reported from several Inula, Pluchea and
Blumea species, all placed at least in the same subtribe,
The eudesmanolides from Calostephane dwaricatum
[12] are very different from those of the Amisopappus
species, therefore the proposed relationship also 1s n
doubt Further investigations are necessary to clanfy the
taxonomically complicated situation of this subtribe.

EXPERIMENTAL

The air-dried plant material was collected 1n March 1988 in
Namibia (vouchers are deposited 1n the SW African Herbarium
at Windhoek) Extracts and separations were performed as
reported previously [ 13] TLC (silica gel) Et,O-petrol [3 1(T1),
11 (T2), 13 (T3), 1 9 (T4] HPLC always used RP 8§,
MeOH-H,0 (7 3) flow rate 3 ml/min

The extract of Anisopappus pinnatifidus (voucher 88/16, collec-
ted ca 50 km east of Windhoek, 250 g aenal parts) gave by CC a
polar fraction with Et,0 and Et,0-MeOH (9:1) HPLC gave
6 mg 16 (R, 04 mim), 2 mg 17 (R, 09 min), 90 mg 3 (R, 5 3 mm),
60mg 1 (R, 17 min) and four mixtures (1-4) Fraction 1 was
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Table 2 'H NMR spectral data of compounds 1a, 8a and 12a-15a (400 MHz, CDCl;, 5-values)

multi-

H la 8a 12a 13a 14a 15a plicity
1 313 ddd 317 ddd 324 320 322 319 ddd
2 773 dd 772 dd 7 64 763 763 761 dd
3 611 dd 609 dd 6.12 611 610 dd
6 S35brs 5.35br s 537 534 538 536 d
7 369 dddd 374 dddd 359 354 361 356 brs
8 478 dd 485 dd 550 540 549 540 brs
9 497 dd 506 dd 471 4.66 472 465 brd
10 253 ddg 255 ddq 244 243 dq
13 650d 650d 679 679 brs
13 625d 629d 609 610 brs
14 124d 126d 144 143 d
15 103 1035 108 1.07 108 107 s
6-OCOR 470 br s 651 g 474 d 651 ¢ 651 ¢

623 brs 209d 469 d 210d 210d

589 brs 460d 628 brs 459 brs 459 br s

455d 589 brs

8-OCOR 264 qq 619 qq 618 qq 217d 617 gqq 217d

119d 203 dg 191 dg 207 m 191 dg 205m

1184 193 dg 182 dg 091d 182 dg 091d
OAc 208 s 205 s 2.08 s 207 s 202 s 201 s

J [Hz] Compounds 1a and 8a, see Table | Compounds 12a-15a 12=15,13=3,1,10=12;23=6,6,7=35,78=15,

7,13=79=89=9,10~1, 10,14=7, OCOR, see Table 1.

Table 3 'H NMR spectral data of compounds 19-25 ( 400 MHz, CDCl;, §-values)

H 19 20 21 2+ 234 2 25
2 682 d
704 d 706 d 7054 7064
6 687 dd
3 P
726 d 728 d 728 d
5 698 d
7 3584 381d 3814d 357d
8 300 dg 322 ddd 323 ddd 299 dg
9 447 dd
, }1.444 ATdd 41y ge B }144(1
? 411 dd
OCOR  255dd 2424 255dd 2434 2434 257dd 244 d
234 dd 223tqq 234 dd 224tqq 2241t1gq 235dd 225 tqq
202 ddt 1054 203 ddr 104d  106d 204 ddt 106 d
131 dg 133 dg 132 dg
095 ¢ 0931 095 ¢
1034 105 d 104 d
*0-OCOR. 2264, 213m,.007 4.+ 9-OCOR. 24544, 2.244d,1.90.dds, 1. Mm. 0921, 1.034,19-OCOR. 2264,2 13m, 098 d:.I [HZ]..
335628 6= 17, T8=2; 83— 5 (compuanmiy 2125 85=4; 83 =, 35' = 12); OCOCH, CHMeEt 22/ =15, 2,3 =62, 3=8, 14
Z45-36=7, OiVal 23=34=35=7

acetylated (Ac,0, 1 hr, 70°) and separated by TLC (T1 x2)
affording 2 mg 8a (R, 0.60) and three mixtures (1/1-1/3) HPLC
of 1/1 gave 3 mg 11a (R, 4 7 min), 2 mg %a (R, 5 S min) and 1 mg
10a (containing 9a, R, 5 4 min). HPLC of 1/2 afforded 3 mg 1a (R,
27 mun) and 3 mg 14a and 15a (ca 2'1) (R, 5.8 min). HPLC of 1/3
gave 2 mg 1a and 5 mg 12a and 13a (ca 2-1) (R, 5.2 min)

TLC of fraction 2 (T1) gave 6 mg 8 (R, 0.40), 3 mg 6 (R, 0.52),
2 mg of a mixture of 6 and 7 (R, 0.50) and a mixture which gave

by TLC (T2, 5x) 25mg 4 (R, 0.65) and 35mg 5 (R, 0.60)
Fraction 3 was acetylated (see above). TLC (T2) gave 10 mg 18a
(R, 035). TLC of fraction 4 (T1) gave 10 mg 2 (R, 060) and
10 mg 3 (R, 052). The extract of 35 g of roots gave by CC two
non-polar fractions (Et,O-petrol, 1 9 and 1 3) TLC of fraction
1(T4, x 2) gave 20 mg 19 (R, 048) and 5 mg 20 (R, 0 44). TLC of
the second fraction (T3) gave 6 mg 21/22 (ca 1.1) (R, 0 60), 15 mg
23 (R, 0.51) and 4 mg 24/25 (ca 1 1) (R, 042).
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9B-Iaobutyryloxyhelenalm-[4—hydroxymetha(rylate] (1) Colour-
less glass, [Rvi cm™! 3505 (OH). 1770 (y-lactone). 1720
(CO2R), MS m/z (rel 1nt) 330 147 [M -R'CO,H]"* (3)(calc for
CioH,,05 330 147), 260 [330 —O=C=CMe, | " (40), 242 [330
—RCO,H]" (39), 85 [R'COT" (68), 7t [R’COT* (100), [x]3*
—21 (CHCl,, ¢ 6 38) Acetylation afforded 1a. colourless gum,
MS m/z (rel nt) 474189 [M]* (0 1) (calc for C,sH,,0,
474 189), 386 [M —~R'CO,H]" (08), 330 [M —R>CO,H]* (1),
242 [330—-R'CO,H]" (25), 127 [R'CO]* (100), 71 [R:CO}"'
(42)

9B-Angeloyloxyhelenalin angelate (2) Colourless gum, IR
viGiem ' 1780 (y-lactone), 1725, 1640 (C=CCO,R), MS m/z
{rel int) 442199 [M]* (1)(calc for C,sH,,0, 442 199), 342 M
~RCO,H]" (2), 314 [342—-CO1* (1 7), 242 [342—RCO,H}*
(14), 83 fRCO] " (100)

98- Anqelmloxyhelenalm methacrylute (3} Colourless gum,
IRviCem ™! 1780 (y-lactone), 1725, 1640 (C= CCO,RY), MS
m/z (rel int) 428 184 [M1* (0 5) (calc for C,,H, O 428 184),
342 [M—R'CO,H]" (13) 260 [342 —0=C=C=(Me)CH
=CH,]" (35),242(342—R'CO,H]" (18) &3I[R'COT* (66), 69
[R2COT* (100)

9B-1sobutyryloxyhelenalin methacrylate (4) Colourless gum,
TR v em™" 1780 (y-lactone), 1730 (CO,R 1Y), MS m/z (rel nt )
416 184 [M]* (01) (calc for C,;H,,0, 416184), 330 [M
—MeacrOH]" (0 8). 328 [M —:BuOH]" (0 2), 300 [ 328— CO]*
(3),260 [330 ~ O=C=CMe,] " (12), 242 [330—BuOH]" (14), 71
[R'CO]" (18), 69 [R2COT* (100}

9f-Methacrvloyloxyhelenalin - methacrylate (5) Colourless
gum, IRvEC em™ ! 1780 (3-lactone), 1725, 1640 (C=CCO,R).
MS m/z (rel int) 328131 [M—RCO,H]" (03) (calc for
CioH;005 328131), 242328 RCO,H]* (1 8). 86 [RCO,H]"
(100); [«)3* — 15 (CHCI,, ¢ 326)

953- -Angeloyloxyhelenalin-[2.3-epoxyisobutyrate] (6) Colour-
less o1l, IRy Coem™" 1785 (y-lactone), 1740 (CO,RY), 1725
(C=CCO,R"), MS m/z (rel nt) 444178 [M]* (07) (calc for

CouHyOy  444178), 344 [M-—AngOH]' (17), 342
[M—R'CO,H]* (24), 242 [M—2xR!'CO,H]" (50), 85
[R'COT* (37), 83 [R2CO]™ {100)

9[5’-lsovaler_ylr)xyhelenalm-[2,3-epoxymuhutyrate] (7) Colour-
less o1l, not free from 6, IRv<S cm ™! 1780 (y-lactone), 1740
(CO,R), MS m/z (rel 1nt) 446194 [M]' (05), 344
[M—RCO,H]" (3), 242 [344—RCO,H]" (42), 85 [RCO}?
(52), 57 [85—CO]" (100)
9[f-Anqeloyloxyhelenalm—[S-hydroxyanqelate] (8) Colourless
gum, IRviCsem™' 3500 (OH), 1780 (p-lactone), 1725
(C=CCO,R"), MS m/z (rel nt) 458 194 [M] (03) (calc for
CysH300,5 458194), 440 [M —H,O7* , 360 [M~0O=C
=C(CH OH)(‘H~CH 1% (28), 342 [M— R (‘02H]+ (8), 260
[360—~R'CO,H]" (37), 242 [342-R'CO,H]* (100} Acetyl-
ation afforded Ba, colourless gum, IRvSS* cm™' 1780 (y-lac-
tone), 1730 (CO,R"), MS m/z (rel nt) 500 205 [M]" (0 2) (calc
for Cy;H;,0, 500205), 400 [M—R'CO,H]' (13), 342
[M—R’CO,H]*(2),242[342—R'CO,H]" (61), 141 [R2CO]*
(98), 83 [R'CO]" (100), 81 [141 —HOAc]™ (99)
98-Angeloyloxyhelenaln-[4- -hydroxymethacrylate] (9) Isola-
ted as its acetate 9a. colourless gum, IR v<Sem ™' 1780 (-
lactone), 1730 (CO,R), MS myz (rel nt) 486189 [M]* (0 S)
(calc for C,,H,,0y 486 189), 342 [M —RCO,H]" (02), 242
[342—RCO,H]}" (5), 127 [RCO] " (20), 83 [RCOT* (100)
9B-1soraleryloxyhelenaln-[4-hydroxymethac rylate] (10) Iso-
lated as 1ts acetate 10a, not free from 9a IRvES em ™1 1780 (5-
lactone), LI3MCOQ By MS ee/z trel mt } 489 205 LM 6 11, 242
[M—-2xRCO,H]* (16), 127 [RCO] (82), 85 [RCO]“r (100)
9B-Isobutyryloxyhelenalin-[ 5- -hydroxvangelate] (11) Isolated
as 1ts acetate 11a, colourless gum, TR v$Secm ™! 1780 (;-lac-

max

tone), 1740. 1245 (OAc), 1725 (C= =CO,R). MS m'r (rel nt)
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488205 [M]J* (01), 400 [M ~R(‘OZH]* (1), 340 [400
—HOAc]" (5), 242 [300—-RCO,H]* . 141 [RCO]" (100),
81 [141 —HOACc]* (76), 71 [RCO]* (51)
6a-[hydroxymethacryloyloxy]-6-Desac ylox y-linearifolin B
angelate and 1sovalerate (12 and 13) Isolated as their acetates 12a
and 13a, IRv{S*em™ ' 1750 (OAc, 8-lactone, CO,R), MS m/z
(rel int) 502221 and 500205 [M]* (02 and 06) (calc for
C,,H;3,04 502221 and for C,;H;,0, 500205), 400 [M
RICO,H]" (4), 344 .:md 342 {M—R?CO,H]" {2 and 3), 242
[400—-R*CO,H]" . 141 [R'COT* (100), 85 LC4H(,CO]
(21, 83 [C,H,CO]}" (80 ) 81 [141 —-HOA(]'
61-[4—hydrr)xymetha(ryloylox_v]—6-Desay(‘_»lnxy-lmeartfolm B
angelate and isovalerate (14 and 15) Isolated as their acetates 14a
and 15a, colourless gum, IR v&{*cm "' 1740 (OAc, 3-lactone,
CO;R). MS m,/z (rel 1nt) 488 205 and 486 189 [M]* (04and 0 6)
(calc for C,H,,04 488 205 and for C,,H,,0, 486 189), 127
[RCO]™ (100), 85 [C,H,CO]" {21), 83 [C,H,CO]* (8
L2-Dihydroxy -1 1 5-eposy phyvt-320)-ene (18) Isolated as rts
diacetate 18a, colourless gum, IRvES!* cm ™' 1745 (OAc), MS
m/z (rel 1t) 395280 [M—Me]" (25) (cale for C,3H,,0,
395280), 352 [M—HOAc]"* (1) 335 [395 -HOAc] " (22), 267
(52), 225 (22), 127 [X]* (100), 109 [127—H,0]" (95), 81 (52), 69
(81), "H NMR (400 MHz, CDCl,} 04 10 and 4 26 (dd. H-1), 5 37
(dd. H-2),203 (1, H-4), 1 44 and 1 30 (m, CH,), 1 22 (s, H-16, H-
17), 117 {s. H-18), 087 (d, H-19), 508 and 497 (hr 5, H-20), J
[Hz] 1,2=3,12=8,1.1"=12,45=719=7,13C NMR (CDCljy,
679 MHz,C-1-C-20) 564 61.738d,1446+.3321.250¢,37 51,
326d,3656,2131,4231 7284.423(,1871.4441,7105,2694.
2934.293¢,19649. 11241, OAc 1708 5. 170 15,208 4,21 1 g
(some signals may be mnterchangeable)
trans-7.8-Epoxyanol-[ 3-methylvalerate] (19) Colourless oil.,
IRvES am ™! 1760 (PROCOR), MS m, - (rel int ) 248 141 [M]™
9 Acale  for CH,O, 248141), 150 [M-—0=C
=CHCHMeF(]™ (100) 107 [150—COMel* (44), 106
[C;HO]" (73), 99 [RCO]™ (42), 71 [99-CO]* (57). [2]3*
—21°(CHCl,, ¢ 1 01)
trans-7,8-Epox)anol
IR vEC il em”

tsovalerate (20)  Colourless ot
Eh ' 1760 (PhOCOR), MS m/z (rel mt ) 234 126 [M]*

(7 (eale  for C, H,0; 234126). 150 [M—-O=C
=CHCHMe, " (100). 107 (61), 106 (73), 85 (20), 57 [85 -CO]"
(64)

9-Isovaleryloxy-trans-7,8-epoxyanol-[ 3-methylvalerate] and 9-
[3-methylvaleryloxy]-trans-7.8-epoxyanol  isovalerate (21 and
22) Colourless o1l which could not be separated, IR vES's ¢m ™!
1760 (PhOCOR). 1740 {CO,R), MS m/z (rel 1nt) 348 194 [M]*
(01) (calc for C,uH,,0O5 348 194), 264 [M OﬁC
=CHCHMe, " (05), 250 [M —O=C=CHCHMeE(]" (2), 166
[250 - O=C=CHCHMe,]" {4), 99 [RCO]* (17), 85 [RCO]+
(64). 57 [85—-CO]*

9-1sovaleroyloxy- trdns-7,8-ep0xyanol isovalerate (23) Colour-
less oil, [R v em ™! 1760 (PhOCORY), 1740 (CO,R), MS m/z
{rel mt} 334178 [M] " (calc for C;oH,,O5 334 178), 250 [M
—O=C=CHCHMe, 1" (25), 85 [RCO}* (69), 57 [85—CO]*
(100), [2]3* —19° (CHCl,, ¢ 149)

trans-7.8-Epoxyisoeuyenol-[ 3-methylvaleratel-and 15ovalerate
(24 and 25) Colourless o1l which could not be separated,
IRy v em™ ! 1760(PROCOR), 1740(COLR), MS m, z (ref 1t}
278 152 and 264136 [M]* (13 and 19) (calc for C,4H,,0,
278 152 and for C,sH,,0, 264 136), 180 [M—-RCH=C=0}"
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(84), 137 (56), 136 (67), 99 [RCO]™* (10), 85 [RCOI* (25), 71 [99
—CO]"* (40), 57 [85—-CO]* (100).

The aenal parts (200g) of Antiphiona fragrans (voucher 88/115,
collected at the Brandberg, Namibia) gave by CC and TLC 3 g
26, 3 g naringenin, 20 mg 27 (TLC, CHCl;-C¢H4-Et,0, 9.9:2,
R, 065) and 10 mg 33; colourless crystals, mp 128° [a]3* +43°
(CHCl;,¢0.24), '*C NMR (CDCl;, 67 8 MHz, C-1-C-15) 546 0,
263,263,264, 534,336,444, 78.1,39.0, 50.2, 44 4, 180.3, 152,
209,185

Thymohydroquinone-5-O-3-phenyl propionate (27). Colourless
ol, IRvES“em™! 3600 (OH), 1750 (PhOCOR); MS m/z (rel.
it y 298 157 [M]* (5.5) (calc for C,H,,0; 298.157), 166 [M
—O=C=CHCH,Ph]* (100), 151 [166—Me]* (35), 133
[RCOT* (7), 105 [133—CO] " (23), 91 [C;H,]* (22), 'H NMR
(CDCl,, 400 MHz2) 66 67 (s, H-3), 6.65 (s, H-6), 2.16 (s, H-7),2 72
(g9, H-8,J=17,7 Hz), 109 (d, H-9, H-10, J = 7), PhCH,CHCO,R
735-719(m), 309 (brt, J=T),290(t, J=T)

The aerial parts (180 g) of Antiphiona pinnatisecta (voucher
88/86, collected near Tsumeb, Namibia) gave by CC and TLC
20 mg y-humulene, 50 mg lavandulol, 10 mg taraxasterylacetate,
15 g naringenin, 3 mg 28 (HPLC, MeOH-H,0, 7-3, R, 3.3 min),
400 mg 29 (HPLC, MeOH-H,O0, 13:7, R, 2 5 min), 200 mg 30
{(dito, R, 4 7 min), 5 mg 32 and 40 mg 31, yellow crystals, mp 174°

Thymohydroquinone-6-O-acetate (28) Colourless o1l, IR
vECem ™! 3600 (OH), 1760 (PhOAc), MS m/z (rel 1nt) 208 110
[MJ* (12) (calc for C,,H 405  208.110), 166 [M —ketene]*
(92), 151 [166 —Me]* (100), 'H NMR (CDCl,, 400 MHz) 66 79
(s, H-3),6 58 (s, H-6), 2 08 (s, H-7), 313 (qq, H-8,J =7,7 Hz), 1 22
(d, H-9, H-10), 230 (s, OA¢)

2-Acetoxy-5-hydroxythymol (29) Colourless o, IR
vEC ecm ™ 1. 3600 (OH), 1760 (PhOAc); MS m/z (rel 1nt.) 224.105
[M1* (16) (calc for C,,H,,0O, 224.105), 182 [M —ketene]*
(84), 167 [182—Me]* (100); 'H NMR (CDCl,, 400 MHz) 36 15
(s, H-6), 2.03 (s, H-7), 342 (g9q, H-8, /=7, 7 Hz), 1 33 (d, H-9, H-
10, J=17), 2.33 (5, OAc)

5-Acetoxy-2-hydroxythymol  (30) Colourless o1l, IR
v<Cl em ™! 3600 (OH), 1760 (PhOAc); MS m/z (rel 1nt). 224 105
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[M]* (17) {calc for C,,H,cO, 224105), 182 [M —ketene]*
(77), 167 [182—Me]* (100), 'H NMR (CDCl,, 400 MHzy 6 27
(s, H-6), 2 08 (s, H-7), 3.11 (qq, H-8), 1.29 (d, H-9, H-10), 2 31 (5,
OAc)
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