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Abstract—The extract of the aerial parts of Platycarpha carlinoides gave, m addition to some known compounds, 10
ent-kaurenes including two glycosides, one being an allopyranoside, and three norkaurene derivatives. The structures
were elucidated by high field 'H NMR techniques and a few chemical transformations. The doubtful position of the
genus Platycarpha is discussed again following the new chemical findings.

INTRODUCTION

The small South African genus Platycarpha [syn. Cynara
and Stobaea (sect. of Berkheya)] with only three species
grows in saline spots. They are stemless perennials with
radical leaves, numerous spreading like a star on the
ground, petiolate and pinnately divided. Flower heads
are numerous, densely crowded, covering the crown of
the root The corymb ts purple and much white wool is
about the msertion of the leaves. The name is derived
from the Greek words for the flat scale. The genus has
been placed in several different tribes of the Compositae.
W H. Harvey [1] added it next to Corymbium in the
Vernonieae, while O. Hoffmann [2] has taken it as a
genus of the Arctotideae. However, he mentioned a
relationship to Mutisieae which was supported by E. Stix
[3] on the basis of its pollenmorphology. However, later
the same arguments led to the proposal that the genus
should be a member of the Cynareae [4, 5], while in a
treatment of the latter tribe just Platycarpha was again
transferred to Arctotideae [6]. Finally, it should be
mentioned that even a relationship to Lasthenia (tribe
Heliantheae) was proposed by the nature of the isolated
flavanoids [ 7]. The chemical investigation of one species
gave in addition to thiophenacetylenes, typical for
Berkheya, some germacranolides [8]. These findings
could be taken as an mdication that the genus is an
termediate between Arctotideae and Cynareae. To ob-
tain a clearer picture, we have now studied a further
species from Namibia, P carlinoides Oliver et Hiern. The
results are presented in this paper.

RESULTS AND DISCUSSION

The extract of the aerial parts of P. carlinoides gave the
ent-kaurene derivatives 1, 2, 3a and 4-10, the norkaurenes
13-15, the thiophene derivative 16 [9], ent-16§-hydroxy-
kaurane-19-oic acid [10] and the germacranolide 17 [8].

The acid 1 could not be obtained pure. After acetyl-
ation and estenfication with diazomethane laAc was
obtained in crystalline form. HRMS led to the molecular
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formula C;5H,0,,. This was m agreement with the
I3C NMR spectrum (Table 1) which showed 35 signals,
five carbonyl, two olefinic and eight oxygen-bearing
carbons. In agreement with the 'HNMR spectrum
(Table 2), therefore, the presence of a tetraacetate of a
diterpene glycoside with a carbomethoxy group was very
likely. More detailed inspection of the H NMR spectrum
showed that the data required an ent-kaurenic acid
derivative as followed from the typical signals for H-13,
H-17, H-18 and H-20 A proton with a broadened triplet
at 53.79 was coupled with H-17. Accordingly, an oxygen
function was at C-15. Comparison of the couplings with
those of related 15x-and B-substrtuted kaurene deriva-
tives showed that the configuration was the same as in a
corresponding diterpene from a Stevia species [10] while
the 15-epimers displayed a broadened singlet [11]. As,
except for the carbomethoxy, no further signal for an
oxygen function at the carbon skeleton of the diterpene
was visible the sugar moiety had to be placed at C-15. The
fragmentation pattern in the MS of 1aAc also supported
the absence of further functions. In addition to the
prominent peak m/z 331 (C,,H,,0,, sugar motety) a
fragment at m/z 314 (C,,H,,0,) was obviously due to
loss of the sugar part. Fragments at m/z 299 [314 —Me]*
and 255 [314—CO,Me]* supported this assumption
The fragmentation pattern of the sugar ion m/z 331 1s
typical for tetraacetates of pyranosides [m/z 271 (6), 211
(6), 169 (100), 127 (16) 109 (43)]. The nature of the sugar
moiety followed from the 'HNMR signals and spin
decouplings especially in deuteriobenzene as in deu-
teriochloroform some signals were overlapped The ob-
tained sequence required a pyranoside which is epimeric
at C-3 of a B-glucopyranoside tetraacetate. Accordingly,
J,.3 and J, , were small. This configuration indicated the
presence of an allopyranoside which seems to be very
rare. The sugar itself has been reported from an Ochromas
malhamensis culture [12]. The 'H NMR couplings agree
with the reported ones [13].

Compound 2 also had to be acetylated to get a pure
sample. Though the highest fragment was m/z 648
(C34H450,;) the molecular formula of 2Ac was
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C;6H500, 3 as m/z 630 was obviously due to loss of acetic
acid and therefore m/z 648 to loss of ketene This assump-
tion was established by the '3C NMR spectrum (Table 1)
which required 36 carbons. Again the fragmentation ion
at m/z 331 and the subsequent fragments at m/z 271, 211,
169, 127 and 109 were attributable to a pyranoside

tetraacetate. The 'HNMR spectrum (Table 2) clearly
showed that the latter was a fi-glucopyranoside tetraacet-
ate as followed from the characteristic couplings. Fur-
thermore, again an ent-kaurene derivative with an oxygen
function at C-15 followed from the coupling of the
corresponding proton (8512 brt) with H-17 and the
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Table 1 '>CNMR spectral data of 1aAc, 2Ac, 3, 7, 8 and 13 (100.6 MHz, CDCl,,

d-values)

C laAc* 2Act 3 7% 8§ 13
1 4051t 4051 72.8d 7224d 7204d 735d
2 193¢ 19.0¢ 3041t 317t 312t 3041:
3 379t 37.7¢ 3501t 316¢ 311¢ 317:
4 437s 4415 440s 437s 4345 1254 s
S 56.0d S64d 437d 389d 384d 13335
6 2201t 213t 2141 2691t 2681t 2711t
7 381t 39.31¢ 3041 7994 794d 795d
8 4595 460 s 485s 5145 513s 503s
9 462d 468 d 831s 804 s 802s 858s
10 391s 388s 4615 476s 4745 4745
11 1791¢ 179¢ 28.21¢ 2731t 2631 2741t
12 3361t 333¢ 335¢ 3401t 343: 339¢
13 407d 405d 389d 389d 386d 388d
14 3651t 3641t 359¢ 3571t 360¢ 344
15 904d 815d 85.7d 826d 828d 854d
16 156 7s 1535 1560 s 15195 1509 s 15405
17 1051¢ 1062 ¢ 1047 ¢ 105.7 ¢ 106 3¢ 106 1¢
18 285¢ 287¢ 287¢ 2864q 286 ¢ 2564
19 1772s 1756 1782 1773 s 1777s —
20 157¢ 161gq 1764 178 g 1774 20049
OAc 2014 211 ¢ — 209 g 168.6 s —

2004 207 q(2x) 208¢ 2124

200¢ 206 (2 x) 16925

198¢ 1696 s 168 7 s

171 3s 1690 s

1705 s 168 3 5

170 1s 1680 s

1694 s

1691 s
OMe 5054 — 5134 511¢q 515¢ —

*Glycoside 1004 d, 704 d, 694 d, 6904d,667d, 6231

+Glucoside 91.1d, 704 d, 694 d, 69.0d, 667d, 623 ¢

tEpang 1689, 5995, 597 d, 14.3 ¢, 19 79.

§Epang 1688 s,59.8 5,599 d, 139 ¢, 19.5¢,1Bu 17575,343 4,193 ¢, 18 1 q.

Table 2 "H NMR spectral data of 1aAc and 2Ac (400 MHz, §-values)

H laAc (C¢Dyg) 2Ac (CDCl,) Pyranoside H  1aAc (C¢Dy) 2Ac (CDCl,)
3 238 brd 212 brd 1 505d 572d
¥ 100 dt 100 dt 2 530dd 519t
7 222dt * 3 5991t 523¢
7 133dt * 4 499 dd 512¢
13 261 brs 2.64 brs S 404 ddd 379ddd
14 204d * 6, 436dd 427dd
1S 3791t 512t 6, 423 4dd 4.01 dd
17 531 brs 491 brd OAc 179 s (6H) 214s
17 506brs 485brs 177s 205s
18 130s 1155 1.64 s 201 s
20 096 s 082s 1995
OMe 3435 —

*Obscured

J[Hz] 2,3’ =3,3 =13, 2,3 =4, compound laAc 14,14’ =12, 15,17 = 15,17 = 2, pyranoside 1,2
=8,23=34=3,45=10,56,=55, 56,=25,6,,6, =12, compound 2Ac 15,17 =2, pyranoside.

12=8,23=34=45~9,56,=56,=2,6,6,=12
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typical signals of the diterpene part The chemical shift of
H-15 and an additional acetate methy! singlet as well as
the downfield shifted doublet of the H-1’ proton required
an ent-kaurenic acid esterified with the f-glucopyrano-
side and a 15x-acetoxy group

The 'H NMR spectra of 3-10 (Table 3) showed that
these compounds also were ent-kaurene derivatives dif-
fering 1 the nature of the oxygen functtons The man
compound was the methyl ester 7, which was crystallized
from an ether—petrol mixture. The mass spectrum gave no
clear molecular formula as the highest fragment corre-
sponded to C,cH;,0, while the '3C NMR spectrum
(Table 1) required 30 carbons, four being due to carbonyl,
seven to oxygen-bearing and two to olefinic carbons
Furthermore, the 'H NMR data required the presence of
a diacetate with a methyl ester and an epoxy angelate
restdue Therefore, the highest MS fragment was due to
loss of acetic acid and ketene. This was also supported
by further typical fragments (m/z 442 [M —2 x HOAc] ",
404 [M—ketene, EpangOH]* 386 [M—HOAc,
EpangOH]* and 326 [386~HOAc]"). The 'HNMR
spectrum and spin decouphng showed that axial orien-
tated ester groups were at C-1, C-7 and C-15 of a methyl
ent-kaur-16-en-19-oate  The presence of a 9-hydroxy
group was deduced from the '*C NMR spectrum which
showed a singlet at §80.4 The downfield shift of the
signals of C-8 and C-10, if compared with those of ent-
kaurenic acid, supported this assumption This and the
relative position of the ester groups were established by
COLOC experiments 1n deuteriobenzene after assigning
the carbon signals by 2D techniques. Long range coup-
lings between OH and C-8 required a 9-hydroxy group.
The couplings between the carbonyl of the epoxyangel-
ate, H-1 and the methyl at C-2 of the ester group, between
the acetate carbonyl, H-15 and the acetate methyl at
01.83, between the second acetate carbonyl, H-7 and the
second acetate methyl as well as between the carbometh-
oxy carbonyl, H-5, H-18 and OMe established the posi-
tions of the oxygen functions

The posttion of the ester groups n the kaurene deriva-
tive 8 was determined by INEPT experiments again after
assigning the carbon signals by 2D techniques. In this
case the epoxyangelate carbonyl could be connected with
H-1 and the methyl at C-2 of the ester, the isobutyrate
carbonyl with H-7 and the 1sobutyrate methyl, the acetate
carbonyl with H-15 and the acetate methyl and the
carbomethoxy group with H-5, H-3 and OMe There
seems to be no clear advantage to the use of either one of
the two applied methods of establishing the position of
different oxygen functions

The structures of 4-6, 9 and 10 clearly followed from
the '"H NMR spectra (Table 3) if the data were compared
with those of 8 The nature of the ester groups could be
deduced from the typrcal signals For comparison the
ester 7 was saponified affording the tetrol 11.

The only ent-kaurene derivative which was isolated as
the free actd was 3a The '"H NMR spectrum of the methyl
ester 3 (Table 3) indicated that this compound had one
less oxygen function. Spin decoupling showed that no
function was at C-7 Accordingly, a new threefold doublet
at 2 39 was visible which had to be due to the axial H-7.
The '*C NMR spectrum (Table 1) indicated that again a
hydroxy group was at C-9 (§83.1 s) and chemucal shifts of
0214(C-7),728 d and 85.7 d required that the remaming
hydroxy groups were at C-1 and C-15. These assignments
were also deduced from the spin decoupling results.

The highest fragment in the MS of 13 corresponds to
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C,oH,60; followed by those due to the sequential loss of
three molecules of water (m/z 284, 266, 248) Inspection of
the '3C NMR spectrum (Table 1), however, indicated that
four oxygen-bearing carbons were present Thus the
molecular formula was C,,H,;O, 1n agreement with a
nor-diterpene with four rings and two double bonds. The
nature of the latter bonds followed from the 'H NMR
spectrum (Table 4) which showed signals for exomethyl-
ene protons (H-17) and for an olefinic methyl group
(0177 brs) As no further olefimc proton signal was
visible, a ditertiary double was present its position was
deduced from the observed homoallylic coupling of H-18
with H-6 which itself could be assigned from its coupling
with H-7 (63 68 t) Further spin decouphngs allowed the
placement of two further secondary hydroxy groups at C-
1 and C-15. Accordingly, the substitution pattern as well
as the stereochemistry were the same as 1n the esters 4-10
except for the situation at C-4 and C-5 The assignments
and the configuration were supported by the observed
NOE’s [H-13 with H-14 (3%}, H-14' (5%), H-17 (3%) and
H-12(4%), H-15 with H-7 (4%), H-20 with H-1 {10%), H-
14" with H-15 (3%) and H-7 (2%), H-11 with H-20 (6%)
and H-7 with H-15 (10%)]. The tetrol 13 we have named
platycarphol. Most likely, 1t was biogenetically formed
via the pentahydroxyacid 12 by fragmentation as shown
in the Scheme

The *HNMR spectra of 14 and 15 (Table 4) showed
that the 7- and 15-O-acetates, respectively. were present
Accordingly, in the spectrum of 14 the H-7 signal and in
that of 15 the H-15 signal was shifted downfield if
compared with the shift 1n the spectrum of 13. The
configuration of the chiral centres in the acetate 14 also
was established by the NOE’s in deutertobenzene [H-7
with H-14 (5%), H-15 with H-7 (10%) and H-14' (6%), H-
1 with H-20 (8%), H-11 (6%)]

The mass spectroscopical behaviour i this series 1s a
good indication of the presence of kaurene derivatives
with oxygen functions at C-7 and C-9 which leads to the
sphitting of the 6 7 and the 9.10 bonds As an example, the
MS of the ester 13 may be discussed The fragment my/z
181 (C,,H,3;0;) most likely is best represented by 18
Loss of water leads to the base peak m/z 163 (C,,H,,0,)
followed by ehmnation of CO (m/z 135)

The additional results on the chemustry of the genus
Platycarpha support the proposed position between the
Arctotideae and Cynareae by the occurrence of thio-
phenes like 16 and germacranolides. The high concen-
tration and the degree of variation 1n the diterpenes in P,
carlinoides may indicate a relationship to Atractylis (tribe
Cynareae, subtribe Carlineae) where norkaurene deriva-
trves and therr glycosides are present [14] though in these
compounds a 4-methyl group 1s missing The proposed
relationship to Corymbium may be supported by the co-
occurrence of diterpenes [ 15] which, however, excludes a
placement of these two genera in the Vernonieae where so
far no diterpenes or thiophenes like 16 have been isolated.
The latter have so far only been reported from Berkheya
species [ 16] which also contain germacranohdes [17] It
1s, therefore, interesting that P glomerata has been placed
m Berkheya sect Stobaea [1], where, however, no diter-
penes have been 1solated.

EXPERIMENTAL

The air-dried aenal parts (400 g, collected in March 1988, Uis
Pass, SW of Winhoek, Namibia, voucher 88/26, deposited 1n the
SW Herbarium at Windhoek) were extracted and worked-up as
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Table 4 'HNMR spectral data of compounds 13-15
400 MHz, CDCI,, d-values)
H 13 14 C.D, 15
1 411 brs 411 brs 443 hrs 410brs
2 183m * 178 m ~
> 17l m * 165m *
3 230 m 255m 266brdd 251m
3 1 80m * 165m *
4 295 dd 291 dd 28%5dd 292 dd
6 231 brd 235hrd 207 brd 230brd
7 l681¢ Star 5091 36611
1t ¥ * 232ddd *
1 * * 192 ddd *
12 * * 152m *
12 * * 145 m *
13 275brs 277 brs 241 brg 2M brs
i4 201d 205d 150d 2194
14 1 23 ddd 1 38 ddd 0 89 ddd 136 ddd
15 447t 4271 400 brd 569
17 522brs 518 brs 547 ddd 5.04 dd
7 507 brd 501 brd 502 ddd 491 dd
18 L77 brs 170 brs 160 brs 175brs
20 1245 128 0885 128s
QAc —_ 211s 178 s 2145
*Obscured
J[Hz] 23=12, 33 =18, 66’ =16, 6,7=67=35, 11,1I"
=15 12=2 1,12 =5 1213=1213=13,14~3, 1414

=12, 1317=1317 = 1417 = 1417 ~ 1, 1517 = 1517~ 2

reported previously [18] CC gave four fractions [{1)
Et,O-petrol, 1 19, 2} Et,O-petrol, 1 I, {3) EL,O and {4
Et,0-MeOH, 9 1] Fraction 1 gave by TLC 15 mg 16 Fraction
2 was separated first by medium pressure CC (silica gel, ¢
30-60 z) to give five combined fractions (2/1--2/5, Et,O petrol,
1 1-Et,0) Fracuon 2/1 gave by HPLC (MeOH-H.O, 4 |,
always RP &, flow rate, 3 ml/mun) 4 mg 10 (R, 8 3 mn), 20 mg 8
{R, 10 3 min) and 20 mg 9 (R, 14 3 run) Fraction 2/2 gave 60 mg 7
and fraction 2/3 by HPL.C (MeOH -H,0,7 3) 20mg 15(R, 82
min}, 20 mg 6 (R, 93 mun) and 2 mg 4 (R, 121 mun} HPLC of
fraction 2/4 (MeOH-H,0, 7 3) gave 2 mg 17 (R, 33 mun), 4 mg
ent-168-hydroxykauran-15-o1c acid {R, 6 2 min}, 20 mg 14 (R, 8.0
min)and 4 mg 5{R, 8 5mn) Fraction 2/5 gave by crystathzation
40 mg 13 HPLC of fraction 3(MeOH -H,0, 13 7)afforded 3 mg
3 (R, 6.5 min) and 20 mg 13 (R, 13 2 mun) Fraction 4 showed in
the 'HNMR spectrum no acetate or methoxy signals Acetyl-
ation (DMAP/Ac,0, CHCl,, 2 hr, 707) and addition of CH,N,
gave a muxture which was separated by HPLC (MeOH-H,0,
9.1) to give 150 mg 2Ac (R, § 8 mun) and 150 mg 1aAc (R, 103
min) Known compounds were wdentified by companing the
400 MHz *H NMR spectra with those of authentic matenial

ent~15a-Hydroxykaur-16-en-19-01c acid-p-n-allapyranoside (1)
Acetylation and esterification (s a) gave laAc, colourless crystals,
mp 184°, IR v 554, em ™~ 1765 (OAc), 1735 (CO,R), MS m/z (rel
nt.). 662330 [M]*, (09) {calc for C;,H ,0,, 662330), 602 (02),
54210 2), 482 (0 2), 422 (0 1), 331 [sugar part]* (88), 271 (6), 211
(6), 169 (211 —Kketene]™* (100}, 109 (43), [x]2* —~ 64 (CHCl5,c 0 4)

Ao-Glucopyranosyl-ent-15z-acetoxykaur-16-en-19-oate ~ (2)
Isolated as 1ts pentaacete 2A¢, colourless gum, IR v&5ia cm ™!
1765 (OAc), MS m/z (rel int.) 648 315 [M —ketene] ™ (0 2) (calc
for C3.H s Oy, 648 315), 630 [M—HOAc]™ (01), 331 [sugar
part]® (28), 271 (8), 211 (5), 189 [211 ~ketene] ™ (100), 109 (61),
[2]3* - S6 {CHCI,, ¢ 344}

C Zoero and F BOHLMANN

ent-129a,15%- Trihydroxykaur-16-en-19-0n acid {3a) Colour-
less gum, 'H NMR {CDC1L/CD,0D) 3505 (br 1, H-1),2 62 (b s,
H-13), 213 (d, H-14), 1 08 (ddd, H-14"). 391 (¢, H-15), 507 and
497 (brd. H-17), 124 (v, H-18) 098 (s. H-20). (J [Hz] 1.2
=1517~2, 1414 =13, 1314=3 12,14 =) Estenfication
gave 3, colourless gum, IR v45 em ™! 3400 (OH), 1735 (CO,R),
MS m/z (rel 1nt) 346 214 M —H,0)* (3 (calc for C,,H,0,
346 214), 328 (4), 269 [328 - CO,Me " (12), 155 (40}, 91 (100)

Methyl-ent-1o,7x-di| 2-methy (-2 3-epox phuty 1y lox y |-92,15z-
dihydroxykaur-16-en-18-0ate  (d)  Colourless gum, IR
viO4 crm ™! 3520(OH) 1730 (COL R MS mez (rel ) 558 283
[IM=H,0]" (1] feale for €y H,,0, S555283), 460 [M
~RCOH" (27),242(22) 44 [460 - RCO,H " (81), 326 [ 344

H,O1" (84), 267 [326 - CO,Me]* (100), 119 (66), 107 (87)

Me!hyl—eul-l o-[ 2-methy -2 3-epoxybutvry o vy i-7a 92,1 Su-tr-
hydroxykaur-16-en-19-pare (5) Colourless gum, IR v{&e cm™?
3480 (OH), 1735 (CO,R). MS myz {rel int) 460246 [M —H,0]"
05) (cale for C, H,,0- 460 246), 362 [M  RCO,H1* (5 9),
344 [362—-H,07" (12). 326 [344—H.,O1' (9), 267 [326
—CO,Mc]" (62), 182 {56), 123 (68), 107 (100)

Methyl-ent-Ta-acetoxy-la-| 2-methyvi-2 3-epoxybut yryloxy }-
a1 5a-dihydrosvkawr -16-en-19-gate (6) Colourless gum, IR
viEaem ™! 3530 (OH), 1750 {OAc), 1735 (CO,R), MS m/z (rel
mt) 502257 M —H.01" 105} {eale for CoxH,,0, 502257,
460 [M — HOAL] (2), 442 {1 8), 404 [M —RCO,H]}* (2.2), 344
[404 —HOAc] ™ (100). 326 (42, 267 [326 - CO,Me]™* (61). 119
(46}, 107 (68)

Methyl-ent-Ta 1 Su-dwcetoxy-ta-[ 2-methyl-2,3-epox yhut yryl-
oxyl-9z-hvdroxykaur-16-en-19-0ate (7) Colourless crystals, mp
198, IR vi{aem™" 3590 1OH) 1740 {CO,R), m/z (rel 1nt)
460,246 [M — HOAc, ketene] ™ (1) (cale for C, H O, 460 246),
442 [M -2 x HOAc]" (04), 386 [M—HOAc.—RCO,H]" {8),
326 [386—HOAC]' (66), 267 [326—CO,Mc]™ (68). 119 (92),
107 £100), [«]3" + 13 (CHCy, ¢ 056) Sapontfication (MeQH,
H,0, KOH, 10 mm, 76 § gave 1, colourless crystals, mp 165 |
MSm;z(rel mt) 362209 [M ]~ (S} {calc for C, H,,04 362 209),
344 (18), 326 (8). 183 (76), 163 (66), 144 (100), 107 (92)

Methyl-ent-15n-acctoxy-12-[ 2-methyi-2,3-epoxybutyryloxy]-
Tz-sobutyryloxy-9a-hydroxykaur-16-en-19-oate (8) Colourless
crystals, mp 198 (1R v&Slaem ©7 3580 (QH), 1735 (CO,R), MS
iz (rel int) 530288 [M—~HOAc)" (05) (cale for Cy,;H,, 0y
530 288), 474 [M — EpaugOH] (0 3),442[530— tHBuOH] ™ (1 5),
414 (530 EpangOHT " {2), 386 [474—-1BL10H] {15), 326 [386
—HOAC]" (100), 267 [3’6 CO,Me] " (88), 161 (510, 119 (78),
107 (87), [2]5* + 11 (CHCly, « 034)

Methyl-ent-15x-acetoxy-12-[ 2-methyl-2,3-epoxyhutyryloxy]-
Sa-hydroxy-Tx-isovaleryloxyhaur-16-¢n-19-oare (9} Colourless
crystals. mp 1557 IR v5{<s cm ™1 3600 (OH), 1730 (CO,R). MS
m/z (rel nt}) 544 303 M- HOAc]" 104 (calc for Cy3H, O,
544303), 488 [M  EpangOH]" (}6) 442 [544—1ValOH]*
(1 5), 386 [488 —1ValOH] ' (24), 326 [386—HOQAc] ™ (100), 267
(83), 181 (13), 163 (30), 119 (66), 107 (78), 85 (C,H,CO]* (40, 57
(85—COT* (94), [a]3* +9 (CHCl,, ¢ 0 59)

Methyi-ent-15a-acetox y-12-| 2-methy]-2,3-epoxybutyryloxy -
Ya-hydroxy-Tx-propionyloxykaur-16-en-19-pate (10) Colourless
crystals, mp 136°, IR v{Scm ! 3580 (OH), 1735 (CO,R), MS
m/z (rel nt} 460246 [M - EpangOH]' (14) (calc for
C. H;,0, 460246), 386 [460—PropOH]* (14), 326 [386
~HOAc|* (100), 267 (77), 119 (75). 107 (78), 57 [C,H,0]* (70)

Platycarphol (13} Colourless crystals, mp 157 (TR v %l om ™!
3450 (OH), MS myz (rel int) 302 188 [M—H,0]" (11){calc for
C,oH,,0,: 302188}, 284 (9). 266 {10), 181 [C,H,,0,]* (66),
163 [C,H ;0,17 (100), 135(36), 122 (43). 107 (42}, [2]5* — 120
(CHCl,, ¢ 031)

Plarycarphol-7-O-acetate (14) Colourless crystals, mp 182,
IR vESaom 3420 (OH), 1740 (OAC), MS m/z (rel int ) 344 199
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[M-H,01" (8) (calc for C, H,s0. 344.199), 302 M
—HOACc]T* (2), 284 (12), 266 (9), 181 (18), 163 (50), 135 (17) 61
(100).

Platycarphal-15-O-acetate (15). Colourless crystals, mp. 199°;
IR v 55l cm ™ 1: 3420 (OH), 1735 (OAc), MS m/z (rel. 1nt.): 344.199
[M—H,01" (12) (cale for C,,;H,50,. 344.199), 328 (8), 181 {28),
163 (100}, 135 (27), 91 (79), 83 (85), 55 (80)
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