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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 bemg 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 dlscussed 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, petlolate and pinnately divided. Flower heads 
are numerous, densely crowded, covering the crown of 
the root The corymb 1s purple and much white wool is 
about the insertion 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 Composltae. 
W H. Harvey [l] added it next to Corymbium in the 
Vernomeae, while 0. Hoffmann [2] has taken it as a 
genus of the Arctotideae. However, he mentioned a 
relationship to Mutlsieae which was supported by E. Stlx 
[3] on the basis of its pollenmorphology. However, later 
the same arguments led to the proposal that the genus 
should IX a member of the Cynareae [4, 51, while in a 
treatment of the latter tnbe just Platycarpha was again 
transferred to Arctotldeae [6]. Finally, it should be 
mentioned that even a relationship to Lasthenia (tribe 
Hehantheae) 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 germacranohdes [8]. These findings 
could be taken as an indication that the genus is an 
intermediate 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 m 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-16fl-hydroxy- 
kaurane-19-oic acid [lo] and the germacranohde 17 [8]. 

The acid 1 could not be obtained pure. After acetyl- 
ation and esterlfication with dmzomethane 1aAc was 
obtained in crystallme form. HRMS led to the molecular 

formula &H5,,012. This was m agreement with the 
13CNMR spectrum (Table 1) which showed 35 signals, 
five carbonyl, two olefinic and eight oxygen-bearmg 
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 mspectlon 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 63.79 was coupled with H-17. Accordingly, an oxygen 
function was at C-15. Comparison of the couplings with 
those of related lSa-and /?-substituted kaurene deriva- 
tives showed that the configuration was the same as in a 
correspondmg diterpene from a Steuia species [ 10) while 
the 15-eplmers displayed a broadened singlet [ll]. 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,4H,,0,, sugar moiety) a 
fragment at m/z 314 (Cz,H,,O,) 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 pyranosldes [m/z 271 (6), 211 
(6), 169 (lOO), 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 fi-glucopyranoside tetraacetate. Accordingly, 
J2,3 and J3.4 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 
(C34H4s012) the molecular formula of 2Ac was 
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13 HO 

17 1 R'= ,R'= H 

OH 

2 R’= H,R’= 

OH 

CO,Me 

3 4 5 6 7 8 9 10 11 
R’ OH OEA* OEA OEA Of3 OEA OEA OEA OH 

R’ H OEA OH OAc OAc OrBu OrVal Prop OH 
R3 H H H H AC AC AC AC H 

OH 

13 14 15 
R’ H AC H 

R’ H H AC 

17 

18 (m/z 181) 

la methyl ester, 1 AC tetraacetate, 3a free acid, 2Ac pentaacetate 

l OEA = epoxyangelate 

CS6Hs00, 3 as m/z 630 was obviously due to loss of acetic tetraacetate. The ‘HNMR spectrum (Table 2) clearly 
acid and therefore m/z 648 to loss of ketene This assump- showed that the latter was a &glucopyranosrde tetraacet- 
tion was established by the 13C NMR spectrum (Table 1) ate as followed from the characteristic couplings. Fur- 
which required 36 carbons. Again the fragmentation ion thermore, agam an ent-kaurene derivatrve wrth an oxygen 
at m/z 331 and the subsequent fragments at m/z 271,211, function at C-15 followed from the couplmg of the 
169, 127 and 109 were attributable to a pyranostde correspondmg proton (65 12 hrt) wrth H-17 and the 



Kaurenes from Platycarpha carhnotdes 2141 

Table 1 “C NMR spectral data of laAc, 2Ac, 3, 7, 8 and 13 (100.6 MHz, CDCI,, 
&values) 

C laAc* 2Act 3 75 85 13 

1 

2 
3 

4 

5 

6 

1 

8 

9 

10 

11 

12 

13 
14 

15 

16 
17 

18 

19 

20 

OAc 

OMe 

40 5 t 

193t 

379 t 

43 7 s 

56.0 d 
220t 

38 1 t 
45 9 s 

462d 
39 1 s 

17.9 t 
33.6 t 
407d 
36 5 t 

904d 
1567s 
105 1 t 
28 5 q 

1772s 

157q 
20 1 q 
2ooq 

2ooq 
198q 

171 3 s 

1705s 

1701 s 

1694s 

169 1 s 

50 5 q 

405t 
19.0 t 
37.7 t 

44 1 s 

564d 
213t 

39.3 t 
460s 

468d 
38 8 s 

179 t 
33 3 t 
40 5 d 
364t 
81 5d 

153.5 s 

1062 t 
28 7 q 

1156s 

161 q 
21 lq 

20.7 q (2 x ) 

20.6 q (2 x ) 
1696s 

1690~ 

168 3 s 

1680s 

- 

72.8 d 722d 
304t 31lt 
35 0 t 316t 

440s 43 7 s 

43 7 d 389d 

214 t 26.9 t 

304t 79 9 d 
48 5 s 514s 

83 1 s 804s 

46 1 s 41.6 s 

28.2 t 213 t 
33 5 t 340t 
38 9 d 389d 
359 t 35.7 t 
85.7 d 826d 

156.0 s 151.9 s 
1047t 105.7 t 
287q 28 6 q 

1782s 1773s 

1769 17.8 q 
- 20.9 q 

20 8 q 
1692s 

168 7 s 

513q 51 lq 

720d 135d 

312t 304t 
31 1 t 317 t 
43 4 s 1254s 

384d 1333s 
26 8 t 27 1 t 

794d 795d 

513s 50 3 s 

802s 85 8 s 

474s 474s 

26.3 t 21.4 t 
34 3 c 339 t 

386d 38 8 d 
360~ 34.4 t 

82 8 d 85.4 d 
1509s 1540s 
1063 t 106 1 t 
28 6 q 25 6 q 

1771s - 

177q 2ooq 
168.6s - 

21.2q 

515q - 

*Glycoslde 100 4 d, 70 4 d, 69 4 d, 69 0 d, 66 7 d, 62 3 t 

tGlucoside 91.1 d, 70 4 d, 69 4 d, 69.0 d, 66 7 d, 62 3 t 
fEpang 168 9, 59 9 s, 59 7 d, 14.3 q, 19 79. 

~Epang1688s,59.8s,599d,139q,19.5q,~Bu1757s,343q,193q,181q. 

Table 2 ‘H NMR spectral data of 1aAc and 2Ac (400 MHz, &values) 

H 1aAc (C,D,) 2Ac (CDCI,) Pyranoslde H 1aAc (C,D,) 2Ac (CDCl,) 

3 238 brd 
3’ 1 OOdt 
7 2 22 dt 
7’ I 33 dt 
13 261 brs 

14 204d 
15 3.79 t 
17 5.31 hrs 

17’ 506 hi-s 

18 130s 

20 096s 

OMe 343 s 

2 12 brd 
1 00 dt 
* 
* 

2.64 br s 
* 

512t 

491 brd 
4.85 brs 
115s 

0 82 s 

1 

2 

3 

4 

5 

61 
6, 
OAc 

505d 
530dd 
5.99 t 
4.99 dd 
404ddd 
436dd 
423dd 
1 79 s (6H) 
1 77 s 
1.64 s 

5 72 d 
5 19 t 
523 t 
5 12 t 
3 19 ddd 
427dd 
4.01 dd 
2 14s 

205s 

201s 

199 s 

*Obscured 

J[Hz] 2.3’ = 3,3’ = 13, 2’,3’ = 4, compound 1aAc 14,14’ = 12, 15,17 = 15.17’ = 2, pyranoslde I,2 
= 8, 2,3 = 3,4 = 3, 4,5 = 10, 5,6, = 5 5, 5,6, = 2 5, 6,,6, = 12, compound 2Ac 15,17 = 2, pyranoslde. 

1.2 = 8, 2,3 = 3,4 = 4,5 _ 9, 5,6, = 5,6, = 2, 6,6, = 12 
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typlcal signals of the dlterpene part The chemical shift of 
H-l 5 and an addltional acetate methyl smglet as well as 
the downfield shifted doublet of the H-l’ proton required 
an enl-kauremc acid esterified with the fi-glucopyrano- 
side and a 15x-acetoxy group 

The ‘HNMR spectra of 3-10 (Table 3) showed that 
these compounds also were ent-kaurene derivatives dlf- 
fermg m the nature of the oxygen functions The mam 
compound was the methyl ester 7, which was crystalhzed 
from an ether-petrol mixture. The mass spectrum gave no 
clear molecular formula as the highest fragment corre- 
sponded to CZ6HJ607 while the 13CNMR spectrum 
(Table 1) required 30 carbons, four bemg due to carbonyl, 
seven to oxygen-bearing and two to olefimc carbons 
Furthermore, the ‘H NMR data required the presence of 
a dlacetate with a methyl ester and an epoxy angelate 
residue 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 CM - ketene, EpangOH] + 386 [M - HOAc, 
EpangOH]’ and 326 [386-HOAc]‘). The ‘HNMR 
spectrum and spm decouphng showed that axial orien- 
tated ester groups were at C-l, C-7 and C-15 of a methyl 
em-kaur- 16-en- 19-oate The presence of a 9-hydroxy 
group was deduced from the 13CNMR spectrum which 
showed a singlet at 680.4 The downfield shift of the 
signals of C-8 and C-10, If compared with those of ent- 
kauremc acid, supported this assumption This and the 
relative posltlon of the ester groups were established by 
COLOC experiments m deuterlobenzene after assigning 
the carbon signals by 2D techmques. Long range coup- 
lings between OH and C-8 required a 9-hydroxy group. 
The couphngs between the carbonyl of the epoxyangel- 
ate, H-l and the methyl at C-2 of the ester group, between 
the acetate carbonyl, H-15 and the acetate methyl at 
fi 1.83, 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 posItIon of the ester groups m the kaurene deriva- 
tive 8 was determined by INEPT experiments again after 
asslgmng the carbon signals by 2D techniques. In this 
case the epoxyangelate carbonyl could be connected with 
H-l and the methyl at C-2 of the ester, the lsobutyrate 
carbonyl with H-7 and the lsobutyrate 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 estabhshmg the posltlon of 
different oxygen functions 

The structures of 44, 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 typical signals For comparison the 
ester 7 was sapomfied affordmg the tetrol 11. 

The only rnt-kaurene derlvatlve which was isolated as 
the free acid was 3a The ‘H NMR spectrum of the methyl 
ester 3 (Table 3) indicated that this compound had one 
less oxygen function. Spm decoupling showed that no 
function was at C-7 Accordmgly, a new threefold doublet 
at 52 39 was visible which had to be due to the axial H-7. 
The * 3C NMR spectrum (Table 1) mdlcated that again a 
hydroxy group was at C-9 (683.1 s) and chemical shifts of 
621 4 (C-7), 72 8 d and 85.7 d reqmred that the remaining 
hydroxy groups were at C- 1 and C- 15. These assignments 
were also deduced from the spm decouphng results. 

The highest fragment in the MS of 13 corresponds to 

C19HZ603 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 l), however, indicated that 
four oxygen-bearmg carbons were present Thus the 
molecular formula was C,,H2,0, m agreement with a 
nor-dlterpene with four rings and two double bonds. The 
nature of the latter bonds followed from the ‘HNMR 
spectrum (Table 4) which showed signals for exomethyl- 
ene protons (H-17) and for an olefimc methyl group 
(6 1 77 brs) As no further olefimc proton signal was 
visible, a dltertiary double was present Its posltlon was 
deduced from the observed homoallyhc couphng of H-l 8 
with H-6 which Itself could be assigned from Its couphng 
with H-7 (63 68 t) Further spm decouphngs allowed the 
placement of two further secondary hydroxy groups at C- 
l and C-15. Accordingly, the substltutlon pattern as well 
as the stereochemistry were the same as m the esters 4-10 
except for the sltuatlon at C-4 and C-5 The assignments 
and the configuration were supported by the observed 
NOE’s[H-13w~thH-14(3%).H-14’(5%),H-17(3%)and 
H-12(4%),H-15w1thH-7(4%),H-20wrthH-l (lO%),H- 
14’ with H-15 (3%) and H-7 (2%), H-l 1 with H-20 (6%) 
and H-7 with H-15 (lo%)]. The tetrol 13 we have named 
piatycarphol. Most likely. It was blogenetlcally formed 
via the pentahydroxyacld 12 by fragmentation as shown 
m the Scheme 

The ‘HNMR spectra of 14 and 15 (Table 4) showed 
that the 7- and 15-o-acetates, respectively. were present 
Accordingly, m the spectrum of 14 the H-7 signal and m 
that of 15 the H-15 signal was shifted downfield If 
compared with the shift m the spectrum of 13. The 
configuration of the choral centres m the acetate 14 also 
was established by the NOE’s m deuterlobenzene [H-7 
with H-14(5%), H-15 with H-7(lO%)and H-14’(6%), H- 
1 with H-20 (8%), H-l 1 (6%)J 

The mass spectroscoplcal behavlour m this series IS a 
good mdlcatlon of the presence of kaurene derivatives 
with oxygen functions at C-7 and C-9 which leads to the 
splitting of the 6 7 and the 9. IO bonds As an example, the 
MS of the ester 13 may be discussed The fragment m/z 
181 (CIOH,,O,) most likely is best represented by 18 
Loss of water leads to the base peak m/z 163 (C, ,H, , 02) 
followed by ehmmatlon of CO (m/z 135) 

The additional results on the chemistry of the genus 
Platycarpha support the proposed posmon between the 
Arctotideae and Cynareae by the occurrence of thlo- 
phenes like 16 and germacranohdes. The htgh concen- 
tration and the degree of variation m the dlterpenes m P. 
carhnordes may indicate a relatlonshlp to Atractylls (tribe 
Cynareae, subtrlbe Carhneae) where norkaurene deriva- 
tives and their glycosldes are present [14] though m these 
compounds a 4-methyl group IS mlssmg The proposed 
relationship to Corymbrum may be supported by the co- 
occurrence of dtterpenes [ 151 which, however, excludes a 
placement of these two genera m the Vernomeae where so 
far no dlterpenes or throphenes hke 16 have been Isolated. 
The latter have so far only been reported from Berkheya 
species [16] which also contam germacranohdes [17] It 
IS, therefore, interesting that P ylomerata has been placed 
m Berkheya sect Slobaea [I], where, however, no dlter- 
penes have been Isolated. 

EXPERIMENT4L 

The air-dned aerial parts (400 g, collected m March 1988, UIS 
Pass, SW of Wmhoek. Namlbla, voucher 88/26, deposlted m the 
SW Herbarmm at Wmdhoek) were extracted and worked-up as 
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Table 4 ~ H N M R  spectral data of compounds  1.t-15 
(400 MHz, CDCI3, 6-values) 

H 13 14 C~D,  15 

1 411brs  4 1 1 b r s  443brs  4 1 0 b r ~  
2 1 8 3 m  * 178m * 
2' 1 71 m * 1 65 m * 
3 2.50 m 2 55 m 2 66 brdd 2 51 m 
3' 180m * 1 6 5 m  * 
6 2 95 dd 2 9 ! dd 2 85 dd 2 92 dd 
6' 231brd  235brd  207brd  230brd  
7 3 6 8 t  5 1 4 t  5 1 9 t  3 6 6 t  
11 * * 2 32 ddd * 
11' * * 1 92 ddd * 
12 * * 1 52 m * 
12' * * I 45m * 
13 275 brs  277 brs  241 brq 278 brs  
14 201 d 205 d ! 50d  2 19d 
14' 1 23 ddd 1 38 ddd 0 89 ddd 1 36 ddd 
15 4 4 7 t  4 2 7 t  4.00brd 5 6 9 t  
17 522brs  518brs  547ddd 5.04dd 
17' 507brd  501 brd 502ddd 491 dd 
18 l 77 br s 1.70 br s l 60 br a t 75 br 
20 1 24 s 1 28 ~ 088 s 1 28 s 
OAc --  2 1 1 s  178s  2 1 4 s  

* Obscured 
J [Hz]  2 ,3=12 ,  3 ,3 '=18 ,  6 ,6 '=16 ,  6 , 7 = 6 ' , 7 = 3 5 ,  11,11' 

=15 ,  11,12=2,  11,12'=5,  1 2 , 1 3 = 1 2 ' 3 3 = 1 3 , 1 4 ~ 3 ,  1434' 
= 12, 13,17 = 13,17'= 14',17 = 14',17' ~ 1, 15,17= 15'37 ~ 2  

reported prewously [18] CC gave four fractions [(1) 
Et20-i~etrol, 1 19, (2) EtzO-petrol,  1 1, (3) E t 20  and (4) 
E t 2 0 - M e O H ,  9 1] Fraction 1 gave by TLC 15 mg 16 Frachon 
2 was separated first by medmm pressure CC (silica gel, 0 
30-60 #) to give five combined fractions (2/1-2/5, Et~O petrol, 
1 1-Et20  ) Fraction 2/1 gave by HP L C  ( M e O H - H 2 0 ,  4 1, 
always RP 8, flow rate, 3 ml/mm) 4 mg 10 (R~ 8 3 man), 20 mg 8 
(R~ 10 3 nun) and 20 rag9 (R~ 14 3 mtn) Fraction 2/2 gave 60 mg 7 
and fraction 2/3 by HPLC  ( M e O H - H 2 0  , 7 3) 20 mg 15 (R~ 8 2 
mm), 2 0 m g  6 (R~ 9 3 mm) and 2 m g  4 (R~ 12 1 mln) HP L C  of 
fraction 2/4 ( M e O H - H 2 0 ,  7 3) gave 2 mg 17 (R~ 3 3 man), 4 mg 
ent- 16fl-hydroxykauran- 19-OlC acid (R~ 6 2 man), 20 mg 14 (Rt 8.0 
mln) and 4 mg 5 (R, 8 5 ram) Fraction 2/5 gave by crystalhzataon 
40 mg 13 HPLC of fraction 3 ( M e O H - H 2 0 ,  13 7) afforded 5 mg 
3 (R~ 65 mm) and 20 mg 13 (R~ 13 2 mm) Fraction 4 showed m 
the IH N M R  spectrum no acetate or methoxy sagnals Acetyl- 
ataon (DMAP/AczO,  CHCI3, 2 hr, 70 °) and addltaon of CHzN2 
gave a m~xture which was separated by HPLC (MeOH-HzO,  
9.1) to g~ve 150 mg 2Ac (R~ 8 8 mm) and 150 mg laAc (R, 10 3 
ram) Known compounds  were adentafied by comparing the 
400 MHz ~H N M R  spectra wath those of authentic materml 

ent-15~-H ydro x ykaur-16-en-19-mc actd-fl-D-allop yranosade (1) 
Acetylat~on and estenficatmn (s a) gave laAc, colourless crystals, 
mp  184°,IR vCClm~,~, cm 1 1765(OAc),I735(CO2R),MSm/z(rel  
rot.). 662 330 [M] +, (0 9) (calc for C3~H~oO ~ z 662 330), 602 (0 2), 
542 (0 2), 482 (0 2), 422 C0 1), 331 [sugar part] + (88), 271 (6), 211 
(6), 169 (211 - ketene] + (100), 109 (43), [~]~'* - 64 (CHCI3, c 0 4) 

flD-Glucopyranosyl-ent-15~-acetoxykaur-16-en-19-oate (2) 
Isolated as ItS pentaacete 2Ae, colourless gum, IR v cc~4 c m -  
1765 (OAc), MS m/z (rel mr.) 648 315 [ M - k e t e n e ] *  C 0 2) (calc 
for C3,,H48012 648315), 630 [ M - H O A c ]  + (0 1), 331 [sugar 
part] + (28), 271 (8), 211 (5), 169 [211 - k e t e n e ]  + (100), 109 (61), 
[ ~ ] 2 4 ' - 5 6  (CHCI3, ~ 3 44) 

ent- 1 c~,97,15~- Trlhydro ~:ykaur- 16-en- 19-otc acid (3a) Colour- 
less gum, 1H NM R (CDCIJCD3OD)  65 05 (br t, H-I), 2 62 (br ~, 
H-13), 2 13 (d, H-14), 1 08 (ddd, H-14'L 391 (t, H-15), 507 and 
497 (brd. H-17), 124 (s, H-18) 098 (~. H-20L (d [Hz]  1,2 
= 1 5 , 1 7 ~ 2 ,  14,14'=13, 13,14=5.  12,14'=1) Estenficahon 
gave 3, colourless gum, I R v ~mC~ cm - i 3400 (OH), 1735 (CO 2 R), 
MS m/z (rel lnt ) 346 214 [ M -  H20]  + (3)(calc for C21HaoO4 
346 214), 328 (4), 269 [328-  CO2Me] + (12), 155 (40), 91 (100) 

M et h yl-en t- l ct, 7 ~-dl[ 2-met h ) I- 2,3-e po.x ybut 313 Io x y]-9ot, 15c~- 
&hydroxykaur-16-en-19-oate (4) Colourless gum, IR 
vCC~ 4 cm ~ 3520 (OH)~ 1730 (CO~,R), MS m/z (rel rot) 558 283 
[ M - H 2 0 ] *  (I) (calc for C31H4209 558283), 460 [M 
- RCO2H ] + (2 7), 242 (2 2), 344 [460 - RCOzH ] + (81), 326 [344 
- H 2 0 ]  + (84), 267 [ 3 2 6 - C O 2 M e ]  + (100), 119 (66), 107 (87) 

Methyl-ent- 1 ~-[2-meth ~ l-2,3-epoxyhutyr) lo ;y]-7c~,9~, 15a-trl- 
hydro,:~kaur-16-en-19-oate (5) Colourless gum, IR I, CC~ '* cm-  J 
3480 (OH), 1735 (COER), MS m/z (rel mt )  460 246 [M - HzO] + 
(0 5) (calc for Cz~H~oO7 460 246), 362 [M - RCO2H] + (5 5), 
344 [ 3 6 2 - H 2 0 ]  ÷ (12). 326 [ 3 4 4 - H 2 0 ] *  (9), 267 [326 
- C O z M e ]  + (62), 182 (56), 123 (68), 107 (100) 

Methyl-ent-7ot-acetoxy- 1 a-[2-methyl-2.3-epoxybutyrylo:9.]- 
9a,15c~-dthydroxvkam-16-en-19-oate (6) Colourless gum, IR 
v cc~ cm ~ 1 3530 (OH), 1750 (OAc), 1735 (CO2R), MS m/z (rel 
rot) 502257 [ M - H z O ]  + (0 5) (caic for Cz~H3nO ~ 502257), 
460 [M - HOAc] + (2), 442 (I 8), 404 [M - RCO2H] + (2.2), 344 
[ 4 0 4 - H O A c ]  + (100), 326 (42~, 267 [ 3 2 6 - C O 2 M e ]  + (61). 119 
(46), 107 (68) 

Methyl-ent-7ct,l 5a-dtaceto~y-lc~-[2-methyl-2,3-epoxybutyryl- 
oxy]-9tt-hydroxykaur-16-en-19-oate (7) Colourless crystals, mp 
198 ° , IR vCC~4cm 1 3590 (OH), 1740 (COzR), m/z (tel mt )  
460.246 [M - HOAc, ketene] + (1) (calc for C2oH360 7 460 246), 
442 [ M - 2  x HOAc] + (04), 386 [ M - H O A c , - R C O a H ] *  (8), 
326 [ 3 8 6 - H O A c ]  + (66), 267 [ 3 2 6 - C O 2 M e ]  + (68), 119 (92), 
107 (100), [7] 24 + 13 (CHCI3, ~ 056) Sapomficatlon (MeOH, 
H20,  KOH,  10 rain, 70 ) gave 11, colourless crystals, mp 105 , 
MSm/z(rel  lnt ) 362 209 [M] ~ (5)(calc for C21H300 5 362 209), 
344 (18), 326 (8), 183 (76), 163 (66), 144 (100), 107 (92) 

Methyl-ent- 15z~-acetoxy- 12-[2-methyl-2,3-epoxybutyryloxy]- 
7~t-~sobutyryloxy-9~-hydroxykaur-16-en-19-oate (8) Colourless 
crystals, mp 198 , IR Yemen4 cm ~ 3580 (OH), 1735 (CO2R), MS 
m/z (rel rot) 530 288 [M - HOAc] + (0 5) (calc for C32H420 8 
530 288), 474 [M - EpangOH] * (0 3), 442 [ 5 3 0 -  aBuOH] + (1 5), 
414 [530- -EpangOH]  + (2), 386 [ 4 7 4 - z B u O H ]  ~ (15), 326 [386 
- H O A c ]  + (100), 267 [ 3 2 6 - C O , M e ]  ~ (88). 161 (51), 119 (78), 
107 (87), [~]~4 + I l (CHC13, c 0 34) 

Met h yl-en t- 15~-aceto ~ y- 1 :t-[ 2-met h yl- 2,3-epo x ybut yr ylo ~c y J- 
9~-hydroxy-72-tsovalerylo~:y£aur-16-en-19-oate (9) Colourless 
crystals, mp 155, IR vc~4 cm ~ 3600(OH), 1730(CO2R), MS 
m/z (rel ant ) 544 303 [M - HOAc] + (0 4) (calc for C33H440 s 
544303), 488 [M EpangOH]"  (06) 442 [ 5 4 4 - t V a l O H ]  + 
(I 5), 386 [ 4 8 8 -  iValOH] + (24), 326 [386-- HOAc] + (100), 267 
(83), 181 (15), 163 (30), 119 (66), 107 (78), 85 (CaHgCO ] + (40), 57 
( 8 5 - C O ]  + (94), [~]~4 + 9  (CHCI3, c 059) 

Met h yl-ent- 15¢t-acetoxy- 1 ~-[ 2-meth.vl- 2,3-epo x ybutyrylox y ]- 
9~-hydroxy-7~-proptonyloxykaur-16-en-19-oate (10) Colourless 
crystals, mp 136 °, IR v~C~4cm ~ 3580(OH), 1735(CO2R), MS 
m/z (rel ant) 460246 [ M - E p a n g O H ]  ~ (14) (calc for 
C26H360 7 460246), 386 [ 4 6 0 - P r o p O H ]  + (14), 326 [386 
- HOAc] + (100), 267 (77), 119 (75), 107 (78), 57 [C3H50 ] * (70) 

Platycarphol (13) Colourless crystals, mp 157 , IR v cc~4 cm -- 
3450 (OH), MS m/z (rel lnt ) 302 188 [M - H20]  + (11) (calc for 
C19H2603; 302 188), 284 (9), 266 (10), 181 [C~0H~303] + (66), 
163 [C~0H ~ ~O2] * (100), 135 (36), 122 (43), 107 (42), [ 7 ] ~  - 120 
(CHC13, ~ 031) 

Platycarphol-7-O-acetate (14) Colourless crystals, mp 182 '~, 
IR v.~]~.~ '~ cm ~ 3420(OH), 1740(OAcl, MSm/z(rel  lnt ) 344 199 
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[ M - H 2 0 ]  + (8) (calc for C21H2804: 344.199), 302 [M 
- H O A c ]  + (2), 284 (12), 266 (9), 181 (18), 163 (50), 135 (17) 61 
(too). 

Platycarghol=15-O-aeetate (15). Colourless crystals, mP. 199°; 
IR v ~c~4 cm = t: 3420 (OH), 1735 (OAc), MS m/z (rel. rot.): 344.199 
[M - H20 ] + (12) (calc for C 2 iH2aO4. 344.199), 328 (8), 181 (28), 
163 (100), 135 (27), 91 (79), 83 (85), 55 (80) 
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