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Abstract-Aenal parts of Hehanthus strumosus gave the C-2’ epimer of the hehangohde 2’Jdlhydrobudlem A as well 
as the flavones nevadensm, hymenoxm, sudachltm and acerosm, and three ent-plmaranes, two of which, ent-punara- 
7,15-dlen-19-olc acid and ent-7-oxopunara-8,15-dlen-l9-olc acid, are new H petrolarls furnished the hehangohde 
budlem A, clhanc acid, and several ent-lcauranos aclds, mcludmg the new ent-16&17-dlhydroxykauran-19-o= acid H 
hlrsutus gave three known chromenes, hymenoxm, budlem A, two new dlterpenes ent-8(R),lS(S)-epoxy-12fl-acetoxy- 
16-hydroxypunar-9(11)-en-19-olc acid and ent-l2a-acetoxyplmar-9(1l)-en-19-olc acid and a new fatty acid derivative 
9,16-dloxooctadec-10,12,14-trlenotc acid 

INTRODUCTION 

In contmuation of our earlier work on Hehanthus species 
[l-7] we have examined Hehanthus hrrsutus Raf, H 
petlolarls Nutt and H strumosus L H slrumosus and H 
htrsutus differed from H petlolarls and other Hehanthus 
species studied previously m containing et+plmarane- 
type dlterpenes, several of them new, instead of ent- 
kauranolc and ent-trachylobamc acids which are com- 
monly found m the genus [3,5-7,8-161 Each of the three 
species furnished a sesqulterpene lactone of the hehan- 
gohde type found m other representatives of the genus 
[l&6, 8, 9, 12, 14, l&21] as well as other compounds 

Table 1 13CNMR spectra of 4b, 14a and 1Sb 
(67 89 MHs CDCl,)* 

C 4b 14tl Mb 

RESULTS AND DISCUSSION 

H strumosus furnished besides the known tivones 
nevadensm (6a, previously found also m H argophyllus 
[12] and H pumzlus Cl]), hymenoxm (6b, previously 
found m H angustlfohus [9,22] and H slmulans [6]), 
sudachltm (6c) and acerosm (&I), the known ent-punara- 
8(14),15-dlen-19-0s acid (la) [23-251, isolated as its 
methyl ester lb, two new ent-plmaradlenes 2a and 4a, also 
as their methyl esters, and a new hehangohde 7a 

The less polar new methyl ester, isolated m very small 
amount admixed with lb, was methyl ent-plmara-7,15- 
dlen-19-oate (2b) on the basis of its spectral properties 
Chemical shift and appearance of the rmg vinyl proton 
signal at 6 5 38 as a multlplet (W,,, = 11 Hz) obviously 
coupled to two vlcmal protons were comparable with the 
H-7 signal of methyl oblonglfolate (3) [26] and its 
analogues On the other hand, 2b clearly differed from 3 m 
thechemlcal shifts of H-15, H-16a,b and H-17 mdlcatmg a 
difference m stereochemistry at C-13 

1 3729tt 
2 1925t 
3 3691t 
4 43 73 
5 50691 
6 33 70t$ 
7 199 52 
8 129 17 
9 163 50 
10 4002 
11 2271t 
12 3294t$ 
13 34 02 
14 36 08 tt 
15 147 55d 
16 11055t 
17 24 1Oq 
18 27 76q 
19 17708 
20 16 1Oq 
OMe 5145q 
OAc - 

4165t 
1877t 
38022 
4420 
47 80d 
20221 
3533t 
2904d 

15731 
3881 

11558d 
73521 
3844t 
2715~ 

145 07d 
11180t 
219Oqs 
28 52q 

183 69 
2181 q$ 

- 
2136q 

4121 t 
1905t 
37911 
4409 
53 86d 
1921~ 
37 42 lt 
76 74 

146 72 
38 72 

124941, 
77 67d 
34 37 
37 82 tf 
8165d 
5922~ 
22 13q 
2857q 

177 54t 
2117q* 
513oq 
20 83 q$ 

*Unmarked signals are singlets 
t$Assignments with the same sign m each column 

may he interchanged 

The more polar dlterpene ester 4b also had an NMR proton signals and the presence of the typical AB system 
spectrum which suggested that it was a methyl prmarate of H-6a and H-6b, each of which was vaxnaily coupled to 
The presence of an a&unsaturated ketone was indicated 
by the IR (strong band at 1652cm-‘) and ‘%NMR 

H-5 Placement of the carhonyl group at C-7 was also 
accommodated by the “C NMR spectrum The absolute 

spectrum (Table 1) The location of the carbonyl group at cotiguratlon of 4b (and by lmphcatlon that of 2b) shown 
C-7 was discerned from the absence of additional vmyhc m the formulae IS based on its CD curve which exhtbtted a 
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la Z 
lb Me 

2a “H 3 
2b Me 

OH 0 

-4 
0 Me 

7a,b R- 

Me 
5 

7c R= 

he 

6a R=H,R'=OMe 
5 6b R,R'=OMe 

6~ R=OMe,R'=OH 
6d R= OH, R’= OMe 

(la i 
8b OH 

10 

negative Cotton effect at 327nm comparable m magm- 
tude but opposite m sign to that of 5 of established 
absolute stereochemistry [27] 

A CZOHz40, sesqulterpene lactone (7~) Isolated from 
H strumosus, mp 163-164”, had ‘H NMR and “C NMR 
signals essentially ldentlcal with those recently reported 
for 2’,3’-dlhydrobudlemA (7b), mp 180-181”, from 
Vigulera hemsleyana for which structure 7 (exclusive of 
the stereochemistry at C-2’) has been deduced [28] 
Companson of the ‘H NMR spectra run under ldentlcal 
condltlons showed that the two compounds were not the 
same, small differences m the chemical shifts of several 

signals being observed (Table2) As the coupling con- 
stants were identzal, the two lactones had to be eplmers at 
C-2’ of the 2-methylbutanoate ester side cham An X-ray 
analysis of the new sesqurterpene lactone carried out 
by Dr John F Blount (Hoffmann-IaRoche) confirmed 
structure and stereochemistry of the sesqulterpene lactone 
motety, unfortunately disorder m the five carbon ester side 
cham Interfered with assignment of stereochemlstry at C- 
2 

Extractlon of a small collectlon of H petzolarzs fumlsh- 
ed the hehangohde budlem A (7~) previously Isolated 
from H atzgustlfolws [9] and several kguzera species [28, 
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Table 2 ‘HNMR spectra of 7a and 7b 
(270 MHz, CDCl,) 

H 7¶ 7b 

2 5 70 570 
5 622 (td,16,43) 622 
6 5 37 (tt, 16,4 3) 5 39 
7 3 75 (dddd, 4 3,3,3,2) 3 72 
8 5 26 (ddd, 5 5,3,2) 5 24 
9a 2 47 (dd, 15,5 5) 248 
9b 2 27 (m) 227 
13a 6 37 (d, 3) 637 
13b 5 70 (d, 3) 570 
14; 1 50 (br) 149 
1st 4 37 (t, 16) 437 
17 2 27 (m) 227 
18t 1 58 (sext, 7) 158 
19t 1 41 (sext, 7) 141 
20* 0 85 (t. 7) 081 
21* 107 (d,7) 108 

*Intensity three protons 
TIntenslty two protons 

30,311, ctltartc acid (lo), a common constituent of 
Hel~anthus species [3,5,6,12,16,20], and the ent-kauremc 
acids 8a, 8b, 9,l la and 1 lc Dlol 1 la appeared to be new, 
its ‘H NMR spectrum differed slgmficantly from that of 
the known dlol llc (tn H occtdentls, radula and slmulans 
[6,7]) only m the frequencies of H-17a and H-17h (centre 
of AB system at 63 37 m lla vs 6 3 66 tn llc) The 
structure was confirmed by periodic acid oxidation to 12, 
previously obtained from llc and also naturally- 
occurring m H radulu [7] 

H hwsutus also gave budlemA (7c), hymenoxm (6b), 
three known chromenes 13a< (from Helzanthella unlflora 
[32], Helranthella qumquenertls [33] and Enceha cah- 

firnrca [34]), two new ent-plmarane derivatives 14a and 
15a, and a new fatty acid constituent C1sHz604 (high 
resolution MS) which was assigned structure 16 based on 
its UV spectrum (A,,, 316 nm), its easily interpretable 
‘HNMR spectrum (see Experimental) and its mass 
spectral fragmentation (Scheme 1) 

Structure 14a for one of the two new plmaranes 
followed from the empirical formula, the IR spectra of the 
substance and its methyl ester and NMR spectrometry 
The ‘H NMR spectrum displayed three methyl singlets at 
6 1 27, 102 and 0 99, the ABX system of the vmyl group 

attached to C-13 and a slightly broadened doublet at 
6 4 94 The latter, presumably under an acetate (singlet at 
6 198) because of its chermcal shift, was coupled (J 
= 5 5 Hz) to the double doublet of a vmyhc hydrogen at 
6 5 33 which was m turn coupled allyhcally (J = 2 5 Hz) to 
a multlplet at 62 34 Because of the multlphcitles, the 
protons responsible for these signals had to be located at 
C-12, C-11 and C-8 of the enl-plmarane skeleton The 
assignments were supported by the “CNMR spectrum 
(Table 1) which contamed dlsubstltuted and monosubstl- 
tuted vmyhc carbon signals at 6 157 31 and 115 58 (C-9 
and C-11) and a doublet at 73 52 (C-12 carrymg the 
acetate) On methylatlon to 14b, the methyl singlet at 
6 1 02 assigned to H-20 underwent a diamagnetic shift to 
6 0 92, thereby establishing a dlaxlal relationship between 
the C-4 carboxyl and the C-10 methyl group p- 
Orientation of the acetate 1s based on the value of J, ,, 12 
(5 5 Hz) and on the existence of long range coupling 
between H-12 and H-14b (model) 

The ‘H NMR spectrum of a second new dlterpene 15a, 
isolated as its methyl ester 15b of empirical formula 
C23H3406, contained three methyl singlets at 6 1 19, 1 00 
and 0 88, signals of two mutually coupled (J = 2 5 Hz) 
protons at 6 5 68 (slightly broadened doublet, H-l 1) and 
6 5 27 (sharp doublet, H-12), and an acetate at 6 2 12 
There was also an ABX system whose X part at 6 3 62 was 
coupled to the AB part centred at 6 4 16 The latter shifted 
to 6 4 44 on conversion to monoacetate 15c, an observa- 
tion which revealed that the hydroxyl group indicated by 
the IR spectrum was primary and that the ABX system 
reflected the presence of m formula A where n rep 
resents a quatemary carbon atom This assumption was 
also supported by the “CNMR spectrum (Table 1) 

” 
l -0-C-CH*OH 

! 

A 

Because H-11 did not exhibit the allyhc coupling 
observed m the NMR spectrum of 14a, it was logical to 
assume that C-8 was tetrasubstltuted and m fact was the 
point of attachment of the ether oxygen of partial 
structure A A plausible formula for the new dlterpene 
acid was therefore 15a, slmdar to the lsodarutlgenol 
analogues recently isolated from Lzatrls laetxgata [35], 
but without commitment so far as to the stereochemistry 

m/z 57 (100%) 

m/z 143 ( 1%) 

Scheme 1 Mass spectrum of 16 
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lla R=H,ti=fl-OH 
lib R=Me,R’+-OH 
11~ R=H,R’=a-OH 

R 
13a OH 
13b H 
13C OMe 

R 
1&I H 
14b Me 

15a R,R’=H 
15b R=Me,R’=H 
I!% R=Me,R’=Ac 

=CH+(CH,),-&,H 

0 0 

16 

at C-12, C-13 and C-15 This was elucidated as follows 
(1) The smallcouphng between H-11 and H-12 (Jll, 12 

= 2 5 Hz), and the lack of long range coupling between H- 
12 and H-14b, m contrast to the situation prevailing 10 14a 
where long range coupling was observed and J1 1, iz 
= 5 SHz, indicated that the acetate on C-12 was a- 
orientated (model) (2) H-16a and H-16b were conslder- 
ably deshlelded (A6 N 0 5) compared with H-16a and H- 
16b m lsodarutlgenol analogues lacking the a-orientated 
C-12 acetate [35] This could occur only if the oxygen 
bridge was also a-orientated (3) Conversion of 15b to the 
acetate 1% produced a paramagnetlc shift (6 0 08) of the 
H-20 resonance which was somewhat more pronounced 
(6 0 11) on reactlon of 15b with trlchloroacetyhsocyanate 
(TAI) [36] This required orlentatlon of C-16 as shown m 
the formula or R, if the absolute stereochemlstry of the 
new plmaranes from H hzrsutus was the same as that of all 
other dlterpenes hitherto isolated from Helranthus 
species 

In a recent revision [37] of Heaer’s mfragenerlc 
classlficatlon of Hellanthus [38], H swumosus and H 
hwsutus were placed m series Corona-sohs of sectlon 
Dlvarlcatl, whereas H petrolarts was placed m sectlon 
Hehanthus The occurrence of ent-plmarane dlterpenes 

and absence of ent-kauranes m H strumosus and H 
hzrsutus differentiates these two species not only from 
other members of senes Corona-sobs or from sectron 
Dlvancatl m general, but from all other Helranthus species 
which have so far been mvestlgated where kauranold and 
trachelobanold dlterpenes are the norm The results on 
sesqulterpene lactone content of members of series 
Corona-sohs are also not uniform [5] All members of 
section Hehanthus studied so far give ent-kauranes, 
trachylobanes and sesqulterpene lactones of various types 
[12, 17, 18, 203 except for H deblhs, two subspecies of 
which were devoid of lactones [6,15] 

EXPERIMENTAL 

Extraction of H strumosus Above ground parts of H 
strumosus (2 kg) collected by Dr B H Braun m summer 1959 m 
the wcuuty of Kansas City, MO., were extracted with CHCls and 
worked up m the usual fashion [39] The crude gum (5 g) was 
adsorbed on log of SI~CIC acid (Malhnckrodt lOOmesh) and 
chromatographed over 200g of the same adsorbent packed m 
hexane, 5OOml fractrons bemgcollected as follows Frs l-2 (Hex), 
3-5 (hexane_EtOAc, 9 1), 6-7 (hexane-EtOAc, 4 l), 8-9 
(hexan*EtOAc, 3 2), l&11 (hexane-EtOAc, 1 l), 12-13 
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Table 3 ‘“CNMR spectra of 78 and 
7b (67 89 MHz, CDCI,)* 

C 7a 7bi 

1 205 09 205 32 
2 104 63d 10471d 
3 182 38 18290 
4 138 07 13844 
5 134 39d 133 69d 
6 75 08 d$ 75 29d§ 
7 4848d 48421 
8 73 78 d$ 740514 
9 4188t 42011 
10 87 61 8760 
11 135 80 13643 
12 168 66 168 71 
13 12389t 123 82 t 
14 2099q 21 llq 
15 6247t 6211t 
16 17493 17503 
17 41 OOd 4095d 
18 2621t 2647t 
19 1142q 1137q 
20 16 30q 1602q 

*Unmarked signals are smglets 
t Taken from ref [28] 
*Assignments made by selecttve 

decouphng 
#Assignments interchanged from 

those given m ref [28] 

(hexane-EtOAc, 2 3), 1417 (hexane-EtOAc, 1 4), 18-21 
(EtOAc), 22-25 (EtOAc-MeOH, 49 1), 26-27 (EtOAc-MeOH, 
19 l), 2&29 (EtOAc-MeOH, 9 1) 

Punficatlon of fr 3 (22 mg) by TLC (C,H,-EtOAc, 39 1, two 
developments), methylatlon of the impure (by NMR cntena) 
product with CHzN, followed by further TLC using the same 
solvent system afforded a 1 2 mixture (1Omg) of methyl ent- 
pimara-8(14),15-&en-19-oate (lb) and methyl em-plmara-7,15- 
&en-19-oate (2b), ‘H NMR of lb (270MHz, CDCI,) 6 5 72 (dd, 
J = 17, 105Hz, H-15), 5 15 (m. W,,, = 5Hz, H-14), 50-487 (m. 
H-16a, b), 3 63 (OMe), 1 20 (H-18), 1 00 (H-17), 0 56 (H-20), 
‘HNMRofZb S570(dd,J=17,105Hz,H-15),638(m,W,,, 
= 11 Hz, H-7), 5 &4 87 (m. H-16a, b), 3 65 (OMe), 1 19 (H-18), 
0 97 (H-17) and 0 63 (H-20) 

Methylation of fr 12 and punfication by TLC (C,H,-EtOAc, 
39 1, two developments) afforded 16mg of methyl em-7- 
oxopimara-8,15-&en-19-oate (4b) as a gum, IR vg:C’~ cm-’ 
1720,1657and 1615,CDcurve(MeOH)[f?]327 -3560, ‘HNMR 
(270MHz, CDCIJ 6 5 79 (dd, J = 17, 10 5 Hz, H-15), 4 93 (dd, J 
= 17,1 Hz, H-16a), 491 (dd, J = 10 5,l Hz, H-16b), 3 68 (OMe), 
2 94 (dd, J = 18,14Hz, H&a), 2 74 (dd, J = 18,4Hz, H-6b), 1 21 
(br, H-18), 094, 093 (br, H-17 and H-20), ‘%NMR Table 1 
[Calc for Cz,H3003 MW, 3302194 Found MW (MS), 
330 21631 Other significant peaks m the HRMS were at m/z (rel 
mt) 315 [Cz0H2,03]+ (31), 289 [C,,Hz503]+ (lOO), 255 
Ld-b301+ (42), 230 [~,~zzOi+ (4). 230 [~~HzzOi+ (4) 
and 229 [C16Hz,0]+ (62) 

Fr 17 on punfication by TLC (CHCI,-MeOH-EtOAc, 
18 1 1) gave 12mg of nevadensm (6a). mp 183-185”, Ident& 
with authentic matenal Frs 21 and 22 on standing m 
hexane_EtOAc deposIted 20mg of hymenoxm (6b), mp 
214217”, Identical with authentic matenal Purification of fr 23 

by TLC (CHCl,-MeOH-EtOAc, 18 1 1, two developments) 
and recrystalhzatlon from CHCI,-MeOH gave 6mg of a 3 1 
nuxture of sudaclutm (6e) and acerosin @II), mp 223-225”, 
ldentlfied by comparison of the NMR spectrum with spectra Of 
authentic samples Fr 25 had one mam constituent, purtication 
by TLC (CHCI,-MeOH-EtOAc, 8 1 1) furmshed 73 mg of 7a, 
mp 163-164” (EtOAc) whose ‘H and 13C NMR spectra are listed 
m Tables 2 and 3 [Calc for Cz,,Hz.,O, MW, 276 1522 Found 
MW(MS), 376 15251 Significant peaks m the low resolution MS 
were at m/z (rel mt ) 376 [M]’ (25 8), 292 (31 8), 292 (31 8), 274 
(83 4), 248 (lOO), 246 (26 l), 231 (214), 230 (12 6), 228 (13 5), 204 
(162). 203 (13 7), 188 (11 2), 187 (15 l), 159 (11 8), 152 (17 l), 138 
(63 l), 121 (208). 109 (159), 93 (log), 91 (205) and 85 (990) 

Extracmn ofH petiolarls Above ground parts of H petrolarm 
(0 75 kg), collected by Dr B H Braun m summer 1959 m eastern 
Kansas, were extracted with CHC& and worked up m the usual 
fashion The crude gum (3 5 g) was adsorbed on 5 g of sihcic acid 
and chromatographed over 2OOg of the same adsorbent packed 
m hexane, 125ml fractions being collected as follows 14 
(hexane), 5-8 (hexane_EtOAc, 9 l), 9-12 (hexane-EtOAc, 4 l), 
13-16 (hexane_EtOAc, 3 2), 17-20 (hexane-EtOAc, 2 3), 21-24 
(hexane_EtOAc, 1 4), 25-28 (EtOAc), 29-32 (EtOAc-MeOH, 
9 1) 

Fr 6 on punficatlon by TLC (C,H,-EtOAc, 39 1) gave 34mg 
of 8a, mp 176178” Frs 9 and 10 on standing m hexane_EtOAc 
deposited crystals wluch were Identified as a 1 1 mixture of 
granddloncacld (8b)and 9 by NMR spectrometry Trituratron of 
frs 12 and 18 v&h hexane_EtOAc furnished 15 mg of clharic acid 
(lo), mp 290”, and 5 mg of lla, respectively Dial lln meited at 
296300” (MeOH) IR viz cm- 1 3400-2500 (very broad), 1700, 
‘H NMR (270 MHz, CDQ and 3 drops DMSO-d,) 6 3 43 (d, J 
= llHz,H-17a),332(d,J =Hz,H-17b),l lO(br,H-18),098(br, 
H-20) The low resolution MS did not exlubit the molecular Ion, 
but had significant peaks at m/z (rel mt ) 318 [M - Hz01 + (0 6), 
305 (lOO), 287 (34), 259 (54) and 241 (16) The material from the 
mother liquor of fr 18 was methylated with CHzN, and purified 
by TLC (C,H,-EtOAc, 9 1) to yield 9mg of llb, ‘H NMR 
(270 MHz, CDCI,) 6 3 48 and 3 39 (d, J = 11 Hz, H-17a,b), 1 17 
(br, H-18), 085 (br, H-20) A soln of 8mg of llb m 15ml of 
MeOH was stirred with 15 mg of penodlc acid at room temp for 
1 hr Punficatlon of the product after the usual work-up by TLC 
(C,H,-EtOAc, 19 1) furnished 3mg of 12, identical with 
material previously [7,40] obtamed by degradation of llc 

Fr 24 had one mam constituent, purlficatlon by TLC 
(CHCl,-MeOH-EtOAc, 8 1 1) gave 12 mg of 7c as a gum Fr 
26 on tntratlon with EtOAc afforded 15 mg of 1 lc, mp 265-267” 
(MeOH) 

Extracmn of H tursutus Above ground parts of H hzrsutus 
Raf (14 kg), collected by Dr B H Braun m summer 1959 m the 
Kansas City area, were extracted with CHCI, and worked up m 
the usual fashion The crude gum (9 g) was adsorbed on 15 g of 
S&X acid and chromatographed over 25Og of the same ad- 
sorbent packed m hexane, 250ml fractions bemg collected as 
follows Frs 1-2 (hexane), 36 (hexane-EtOAc, 19 l), 7-10 
(hexane-EtOAc, 9 l), 11-14 (hexane_EtOAc, 4 1), 15-18 
(hexane-EtOAc, 2 l), 19-22 (hexane_EtOAc, 1 l), 23-26 
(hexane-EtOAc, 2 3), 27-30 (hexane_EtOAc, 1 4), 31-34 
(EtOAc), 35-36 (EtOAc-MeOH, 49 l), 3740 (EtOAc-MeOH, 
19 l), 41-44 (EtOAc-MeOH, 9 1) 

Punfication of fr 4 by TLC (C,H,-EtOAc, 39 1) gave 13a 
(39mg), mp 79-81” (hexane) Sirndar treatment of fr 5 gave 13c 
(4mg) as a gum Repeated punfication of fr 11 by TLC 
(C,H,-EtOAc, 9 1) and recrystalhzation (Etzshexane) gave 
41 mg of en~-12a-acetoxyp~mar-9(11),15-d~en-19-cuc acid (14a), 
mp 123-124”, [alD+106” (c 028g/lOOml, CHCI,), ‘HNMR 
(270 MHz, CDQ) S 5 82 (dd, J = 16, 11 Hz, H-15), 5 53 (dd, J 
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= 5 5,2 5 Hz, H-l l), 4 99 (dd, J = 16, 1 Hz, H-16a), 4 98 (dd, J 
= 11,l Hz, H-16b), 4 94 (d (br), J = 5 5 Hz, H-12), 2 34 (m, H-8), 
1 98 (AC), 1 27 (br, H-18), 102 (br, H-20), 099 (br, H-17), 
“CNMR Table 1 [Calc for C22H3204 MW, 360 2300 Found 
MW(MS), 360 23121 Slgmficant peaks m the low resolutloa MS 
were at m/z (rel mt ) 360 [M]’ (0 3), 318 (06), 300 (8 8), 292 
(45 2), 285 (2 9), 250 (lOO), 235 (3 2), 206 (3 0), 204 (2 1), 189 (2 2), 
161(22),159(2 1), 157(1 8), 147(42), 145(43), 133(59), 131(65), 
105 (8 8), 95 (24 7) 

Fr 12 which showed many spots on TLC was methylated with 
CH2N2 Punficatlon by TLC (C,H,-EtOAc, 19 1, two develop 
ments) gave 27mg of 14b, mp 116-117” (CHCl,-MeGH), 
IRviF;crn-’ 1730, 1635, ‘HNMR (270MHz, CDCl,) 65 82 
(dd,J=16,1lHz,H-l5),553(dd,J=55,25Hz,H-l1),499(dd, 
J = 16,1Hz,H-16a),498(dd,J = ll,lHz,H-16b),494(d(br),J 
= 5 5 Hz, H-12), 3 65 (OMe), 2 33 (m, H-8), 197 (AC), 1 20 (br, H- 
18), 098 (br, H-17), 092 (br, H-20) [Calc for &H3,,04 MW, 
347 2457 Found MW(MS), 374 24691 Slgmficant peaks m the 
low resolution MS were at m/z (rel mt ) 374 [M] + (0 9), 359 (0 8), 
332 (1 l), 315 (21 0), 214 (25 6), 306 (82 5), 299 (4 2), 264 (lOO), 255 
(4 4), 249 (3 6), 239 (3 2), 220 (2 6), 204 (6 0), 187 (4 5), 169 (7 1), 147 
(74), 105 (114), 96 (23 7) 

16a, b), 4 34 (obsc by H-16b, H-15), 3 62 (OMe), 2 12 and 2 11 
(AC), 166 (d, J = 14Hz, H-14a), 147 (d (br), J = 14 Hz, H-14b), 
1 19 (br, H-18), 100 (br, H-17), 0 97 (br, H-20) [Calc for 
C25HJe07 MW, 448 2461 Found MW(MS), 448 24471 Slgmfi- 
cant peaks m the low resolution MS were at m/z (rel mt ) 449 [M 
+ 1] + (0 2), 448 [M] + (0 07), 405 (2 I), 388 (0 7), 387 (1 0), 362 
(1 1), 345 (6 3), 331(2 5), 329 (4 3), 328 (4 6), 319 (4 3), 315 (4 3), 313 
(3 1). 302 (21 7), 289 (9 3), 287 (140), 285 (15 7), 271 (21 9), 243 
(226),241 (176), 227(300), 225 (245),211 (323),203 (184), 173 
(313), 161 (24 3), 159 (27 3), 147 (27 4), 145 (25 6), 135 (60 2), 121 
(100) Fr 26 on purification by TLC (CHCls-MeOH-EtOAc, 
8 1 1) gave 34 mg of 7c which could not be mduccd to crystalhze 
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Fr 21 on standing in hexan*EtOAc deposlted 4mg of 9,16- 
dloxo-octadec-10,12,14_tnenoaacld (16), mp 154-155” (CHClo), 
UVAEH316nm, IRvEcm -I 3600-2400 (broad), 1700,1685 
and 1600, ‘H NMR (270 MHz, CDCI,) 6 7 21 (m, H-l 1,14), 6 68 
(m,H-12,13),633and631 (eachd, J = 16Hz,H-10,15),261 (q, 
J = 7 Hz, H-17a, b), 2 56 (t, J = 7 Hz, H-8a, b), 2 35 (t, J = 7 Hz, 
H&b), 1 64 (q (br), J = 7 Hz, H-3a,b, H-7a,b), 1 34 (br, H-3a,b, 
H-4a,b, H&,b), 1 13 (t, J = 7Hz, H-18) [Calc for C1sH2604 
MW, 306 1831 Found MW(MS), 306 1855] Other significant 
peaksm the HRMS wereat m/z (rel mt) 249[C1sHz10s]+ (15), 
178 [C,,H,,G,]+ (39), 171 [C,H,,G,]+ (9). 163 [CloH,1%]+ 
(53) and 135 [C,H,,O]+ (21) 

The residue from the mother liquors of fr 21 was punfied by 
TLC (CHCl,-MeOH-EtOAc, 18 1 1) The upper band yielded 
3 mg of hymenoxm (6b) The lower band was not homogeneous, 
methylatlon with CH2N2 followed by TLC (C,H,-EtOAc, 4 1, 
two developments) furnished 19mg of methyl ent-8(R),lS(S)- 
epoxy-l2~-acetoxy-l6-hydroxyplmar-9(ll~en-19-oate (15b) 
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