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Akatract-Nine new serrulatane diterpenes have been isolated from various Erernopti~ species Chemkal and 
spectroscopic evidence for their structure is presented. 

IN-l’KODUCllON 

In the course of our survey on the phytochemistry of 
Eremophila we have isolated a number of bicyclic and 
tricyclic diterpenes in which only three isoprenoid units 
are involved in the cyclization process and which can be 
considered as isoprenologues of cyclic sesquitetpenes 
[l-4]. The most common diterpene class encountered so 
far in Eremophilo contains the serrulatane skeleton (l), an 
isoprenologue of the calamenene sesquiterpenes, whose 
structure, absolute configuration and numbering system 
has been defined [S] as shown in 1. During our study 
numerous serrulatane metabolites have been indicated 
and the structures of some of these have been reported 
previously [S, 63. We now wish to report further examples 
of this type for which we have assigned structure and 
stereochemistry. To facilitate presentation, species con- 
taining the same major metabolite(s) have been grouped 
into sub headings and some of the less pertinent trans- 
formations and data have been relegated to the 
Experimental section. 

RESULTS AND DISCUSSION 

Eremophila drummondii uar. brevis, S Moore und 
E. woolsiana F. Muell. 

The acidic portion of an extract of E. drummo ndii var. 
breuis appeared from TLC to contain three major com- 
ponents which were separated by rapid silicic acid chro- 
matography. The most polar component was character- 
ized as a tetrahydroxy acid (2) by formation of a 
tetraacetoxy methyl ester (3) on methylation with diazo- 
methane followed by acetylation with acetic anhydride. 
The ‘HNMR spectrum of 3 included signals for an 
aromatic proton (b7.29), two methyleneoxy groups 
(3.73394. m), a carbomethoxyl group (3.88), two benxylic 
protons (3.00, m), two aromatic and two aliphatic acetoxy 
methyl groups (233,2.31 and 206,203 respectively) and 
two secondary methyl groups (1.17. d; 0.86, d). Treatment 
of compound 2 with dimethyl sulphatepotassium car- 
bonate yielded the dimethoxy methyl ester (4) conlirming 
the presence of two phenolic hydroxyl groups in the 
tetrahydroxy acid (2). The spectroscopic properties of 

l Part 23 in the series ‘“The Chemistry of EremqMa spp.” For 
Part 22 see Aust. J. Chem. (1985) 38, 1351. 

these compounds suggested that their structure was based 
on a serrulatane skeleton. Evidence for this was obtained 
by interrelation of 2 oia the dimethoxy methyl ester (4) 
with the known benzyl tihol(5) [ 11. Thus treatment of 
4 with toluenspsulphonyl chloride and reduction of the 
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ditosylate with lithium ~uminium hydride yielded a 
compound identical with 5. 

The presence of the two primary hydroxyl groups on 
the side chain in 2 was deduced from the mass spectrum of 
2 and its derivatives which showed sign&ant ions for the 
lossofthesidechain [CsH1701 orCsHIJ(OAc)z] arising 
from fragmentation of the C-4,C-11 benzylic bond. 
Comparison of the ’ % NMR spectrum of 2 with that of 7 
(Table I), a derivative of a metabolite6previously isolated 
from E. d rummdii [5], indicated that the two primary 
hydroxyl groups in 2 were located at C-l 1 and C- 15. The 
chemical shift of two tertiary carbon atoms in 2 were 
shifted with respect to those in 7: one deshielded by 
N 8 ppm and the other shielded by 5 ppm consistent with 
the a- and @-effects of a hydroxyl group located at C-18. 

Confirmation of this point was obtained by dehydro- 
genation of the tetraacetoxy ester (3) with DDQ to the 
oaphthalene (8). The ‘HNMR spectrum of 8 lacked 
resonances for the two benzylic protons at C-4 and C-l 
but included signals for three aromatic protons (68.79, 
1H; 7.24.2H) and an aromatic methyl (2.71). Irradiation 
for the region between 63.66 and 3.94, which contains 
signals for H- 11 and three of the four methyleneoxy 
protons, did not collapse the signal for the secondary 
methyl group at 0.81 thus excluding a structure with a 
methyl group at C-l 1. Compound 2 is thus shown to be 
7,8,16,17-tetrabydroxyserrulatan-19-oic acid with the 
stereochemistry at C-l 5 assumed to be the same (s) as that 
determined for the trihydroxy acid (6) isolated [S] from 
the closely related E. drurnmndii. 

The other two acids isoIated were formulated as the 
18-mono~toxy and 16,l S-diacetoxy derivatives of 2 on 

the basis of their spectroscopic properties. Mild hydroly- 
sis (trimethylamine-methanol) of the d&&ate atrorded 
the monoacetate suggesting that the acetoxy group in the 
Iatter was in the more hindered position at C-18. Treatment 
of each with diazomethane followed by acetylation 
yielded the tttraacetate ester (3). 

The serruiatane diterpenes contain the same bkarbo- 
cyck skeleton as a biiiorin (9), an o~h~~one isolated 
originally from Capruria &$Toru (ScrophAr&ceae) [7l 
and subsequently from E. fatrob& [Ghisalberti, E. L., 
Ghosh, J. and Jefferies, P. R., ~publ~h~ results]. The 
isolation of 18-hydroxylated serrulatanes with an o- 
quinol oxygenation pattern suggested that these may arise 
from precursors of bifiorin and also that the heterocyclic 
ring system of biftorin might be accessible by chemical 
oxidation of the tetrahydroxy acid (2h In the event 
treatment of the methyl eater derivative of 2 with Fremy’s 
salt yielded an -u&one [v_ 1670 cm- ‘; AEH nm 
(log+ 234 (4.44), 255 (4.43), 289 (4.34), 450 (3.68)-j which 
lacked ‘HNMR resonances for aromatic protons. 
Reductive acetylation of this quinone afforded the 
crystalline triacetate ether (10) whose spectroscopic 
properties are consistent with the structure assigned. 

In particular the ‘HNMR spectrum of 10 lacked 
signals for aromatic protons and showed signals at 62.27 
and 222 for two aromatic acetate groups (v, 1795 and 
1785cm-‘)andat206(v 175Ocm-‘)foronealiphatic 
acetate. In addition themHCNMR spectrum (Table 1) 
showed six singlets for the aromatic carbons, three of 
which (S 153.0, 1524 and 1426) carry an oxygen func- 
tionality. Presumably in this reaction the C-18 hydroxy1 
group undergoes an intr~ol~u~ &addition with an 

Table 1. “CNMR Chemical sbik of sckted scm&tanca* 

c!arbon 2t 7 10 11 12 16 1% las 22 23 

1 28.4 27.2 28.5 35.7 328 27.6 41.5 41.5 35.6 327 
2 28.9 27.9 30.1 23.3 21.0 26.60 69.4 69.0 22.8 20.7 
3 20.1 19.4 24.2 20.5 19.0 19.7 3Q.s 30.6 19.9 18.8 
4 36.8 42.0 37.7 42.5 422 426 47.2 46.5 42.4 421 
5 120.7 122.5 153.0 123.7 128.6 1225 117.7 116.6 122.5 128.2 
6 110.5 126.4 114.7 127.8 128.2 128.9 121.1 134.4 128.1 128.9 
7 147.7 150.6 152.4 114.6 121.6 1086 141.5 113.6 114.6 121.3 
8 143.4 151.7 1426 155.3 14Q4 157.4 143.6 155.4 155.5 149.4 
9 131.5 142.5 142.6 1322 135.2 134.8 124.0 1223 1320 134.1 
10 137.6 135.9 130.7 1425 143.5 Ma7 130.9 141.9 141.8 143.0 
11 46.8 38.5 37.0 37.7 37.9 38.5 31.6 31.5 38.2 38.5 
12 28.1 33.4 30.3 33.2 33.1 33.8 321 31.9 27.0 27.2 
13 26.1 25.2 26.8 26.3 26.1 25.60 25.8 25.7 39.0 38.6 
14 34.3 33.6 33.8 124.9 124.5 39.3 124.7 124.7 216.1 214.7 
15 36.3 35.8 325 131.6 131.8 27.9 130.9 130.8 40.8 40.8 
16 67.9 68.2 69.3 25.7 25.6 22,511 25.5 25.4 18.2 18.3 
17 17.1 16.6 16.9 17.7 11.1 22.811 17.4 17.3 18.2 18.3 
18 63.7 18.9 70.3 18.7 18.6 18.9 18.0 18.0 18.7 18.8 
19 173.4 167.0 169.3 171.7 171.4 21.611 16.2 20.9 167.9 166.5 
20 21.2 22.2 20.9 67.9 65.3 21.611 65.0 63.4 67.6 65.1 

other~7,0~t(52.~~.7,61.2f;1Q0Me(52~0Ac(~6,~.9,21.Q171.3,171.3,171.7);1Z, 
GAc (21.0, 21.0, 169.7, l?l.lk 22, OMe (521k 23, OMe (5221 OAc (21.1, 21.1, 169.6, 170.6). 

*Multiplicity of signals were detcrminal by SFORD and GASPE tccbniqum and are consistent 
with assignments. CDCls as solvent urks otherwise mentioned. 

tAmtone&. 
SDMSO-d6. 
$ llValucs Luay be intmhangad. 
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intermediate oquinone. Intermolecuhu variants of this 
reaction are known [S]. Careful screening of the sodium 
hydroxide soluble portion of the plant extract afforded 
small quantities of an unstable compound which after 
acetylation and methylation gave a triacetate methyl ester 
identical with 10. 

The acidic components of E. woolsima were shown to 
be identical with the three major acids isolated from 
E. drmmondii vu. brevis as described above. 

Eremophila glabra (R. Br.) Ostenf, E. denticulata 
F. Muell. and E. decipiens Ostenf 

The major acidic components of E. glabra were shown 
to be 8,2o-dihydroxyse~lat-15-en-19-oic acid (11) and 
the corresponding diacetate (12). The structures pmposed 
for 11 and 12 could be inferred from ‘H NMR and mass 
spectral characteristics and in particular the presence of a 
primary hydroxyl group at C-l in 11 rather than C-11 is 
evident from the mass spectrum of 11 which shows a 
significant ion at m/z 203 arising from loss of the side 
chain (CsHIJ) from the [M -H1O]+ ion (m/z 314). The 
stucture and stereochemistry of 11 and 12 were confirmed 
by interrelation of 11, via the sequence 11 + 13+ 14 
-15, with &methoxyserrulatane (16), previously 
prepared [SJ from 8,17dihydroxyserrulat- 1 S-en- 19-oic 

acid. The dihydroxy acid (11) was found also to be the 
major acidin extracts of E. denticulatu and the northern 
race of E. decipiens. 

Eremophila hughesii F. Muell. and E. gibsonii F. Muell. 

The main acidic component isolated from E. hughesii 
was a tetraol which was shown to be identical with (2Q 
serrulat-14-ens2,7,8J~tetraol (17) previously [Sl iso- 
lated from E. granitica. Also isolated was the diacetoxy 
acid (12). 

The sodium hydroxide soluble portion of an extract 
from E. gibsonii on fractionation yielded two major 
components which were shown to be the tetraol(l7) and a 
new trio1 (18) which was characterized as the methyl ether 
(19) and the ethylidene derivative (20) The ‘HNMR 
spectral properties were consistent with the structure 
proposed and comparison of the “C NMR spectra of 18 
and 17 (Table 1) showed that the former lacked one 
hydroxyl group on the aromatic ring (6 116.6, d, C-5; 
S 113.6, d, C-7). Apart from the resonances assigned to the 
sp2-hybridized carbons of the aromatic ring a good 
correspondence was observed between the chemical shifts 
of the remaining carbon atoms and thus the structure of 
18 is indicated as (mserrulat-14-ene2,8,2UrioL 

Eremophila virens C. A. Gardn 

The major acidic metabolite isolated was identical with 
the dihydroxy acid 11 previously obtained from 
E. glabra. Chromatography of a portion of the extract 
soluble in sodium hydroxide solution yielded a dihydroxy 
acid (21) (vs 3640,1730cm-‘) which wa.~characterized 
as the dihydroxy ester (22) and the diacetoxy methyl ester 
(23). The ‘H NMR spectrum of 23 included signals for 
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two metasriented aromatic protons (67.78 and 7.58, J, 
= 1.5 Hz), a carbomethoxyl group (3.88), an aromatic 
(238) and an aliphatic (2.05) acetoxymethyl group and 
three secondary methyl group (l.O2,6H, d, J = 7 Hz; 0.97, 
3H, d J = 7 Hz). In addition signals for a methylacetoxy 
group appeared as the AB part of an ABX system (6,4.32, 
b, 3.82, J,, = 10.5 Hz, J, = 4.5 Hz, J,, = 10.5 Hz) 
which was shown by NMDR measurements to be coupled 
to a benzylic proton (63.30) which in turn was coupled to 
methylene protons resonating at co d 1.87. The presence of 
a carbonyl group at C-14 was inferred from the mass 
spectra of 21.22 and 23 all of which showed significant 
ions at nrfz 71 presumably arising from cleavage of the C- 
13,C-14 bond. Proof for the structure assigned was 
obtained by conversion of the congener 11 to 23. Thus 11 
was converted to its diacetoxy methyl ester derivative 
which was hydroborated and the mixture of epimeric 
alcohols obtained was oxidized to give a keto diacetoxy 
ester identical with 23. 

E biirrata Citinnock and E. racemosa 

The major diterpene acid isolated from this plant was 
purified as the methyl ester derivative which was shown to 
be identical to methyl (lSS)-16-hydroxyserruiatan-19- 
oate (24) prepared previously [S]. 

No significant quantity of diterpene acids were isolated 
from E. racemosa. The major compound isolated was 
shown to be the tignan phiilyrin (25) by comparison of its 
physico-chemical properties and those of its aglycone, 
obtained by treatment of 25 with emulsin, with those 
reported in the literature [93. 

hips (Kotler apparatus) are uncorr. IR spectra were recorded 
with either Perkin-Elmer 283 or 1310 IR Spectrophotometcrs. 
‘H NMR spectra were recorded with a Hitachi Perkin-Elmer R- 
24B Spectrometer (60 MHz), a Bruker WP-80 Spectrometer 
(80 MHz) or a Brukcr HX-90 Spectrometer (90 MHz); 13C NMR 
spectra were recurded using a Bruker WP-80 Spectrometer 
(2C.l MHz). WV spectra were obtained using a Hewlett-Packard 
84SOA UV/VIS Spectrophotometer. MS were measured with 
either a Varian MATCH-7 MS (65-70 eV) or a Hewlett-Packard 
5986 GC/MS System (35 eV). HRMS were recorded on a Varian 
MAT-31 SFtrometer. [aIt, were measured using a 
Perkin-Elmer 141 Polarimeter with a 1 dm cell. 

Voucher specimens of all the plants have been deposited with 
the Western Australian State Herbarium. 

General procedure for the extraction of plant samples. Fresh 
leaves and terminal branches of the plant were soaked overnight 
in Me&O. The solvent was evaporated and the residue dissolved 
in Et20 was washed sequentially with 8 % aq. NaHC03 and 5 % 
aq. NaOH soln. In each case the aq. fractions were acidit% with 
lO%aq. HCl and re-extracted with Et,O. The ethereal layers were 
dried (MgSO.), filtered and evaporated to yield NaHC03- 
soluble, NaOH-soluble and neutral fractions, respectively. 

isolation of metabolites from E. drummondii w. brevis. A 
sample of the flowering plant (176 g), collected in September 1982 
43 km from Corrigin to Bendering in Western Australia, yielded 
NaHCO3-soluble (36.8 g), 5% aq. NaOH-soluble (4.19 g) and 
neutral (3.26 g) fractions. A portion (11.5 g) of the bicarbonate 
extrect was chromatographed by rapid silicic acid filtration 
(RSF). Elution with CH&l,-EtOAc (4: 1) yielded fractions of 
16,18diacetoxy-7,8dihydroxyserrulatan-19-oic acid as an 
orange oil (3.21 gt, IRvzcm-‘: 3700, 1735, l6sO. ‘HNMR 

(CDC13, 60 MHz): 60.87 (3H a. J = 7 Hz, Me-17) 1.21 (3H. d, J 
=7Hz,Ma20).L03(6H,s,OAc),281(lH,m,W,,,=l2Hz,H- 
4), 3.21, (lH, m, WI/2 = 14 Hz, H-l), 3.68-4.28 (4H, m, l&Hz and 
l&H*), 7.13 (IH, s, H-Q MS m/z (rel. int.): 450 CM]‘; (9) 
432 (8). 391 (19). 372 (25), 221 (lOO), 203 (99), 177 (41). Elution 
with CHzCl,-EtOAc (3: 2) gave l8-acetoxy-7,8,16-tri- 
hydroxy~u~tan-l9~ic acid as a pale orange foam (2.06 g); 
IRvscm-‘: 3700. 1730, 1679 ‘HNMR (CDC13; @MHz): 
60.85 (3H, d, J = 7 Hz, Me-17), 1.19 (3H. d, J = 7 Ht, M&20), 
2.04 (3H, s, OAc), 2.82 (iH, m, w,z = 13Hz, H-4), 3.12 (lH, n, 
W,,z = 8 Hz, H-l), 3.35 (2H. AB part of ABX, l&Hz), 3.95 (2H, 
AB pan of ABX, l6-Hz), 7.1 S (1 H, s, H-6); MS m/z (rel int.): 408 
[MJ’ (IO), 390 (9), 348 (9), 221 (IOO), 203 (99). Elution with 
CHzCIz-EtOAc (l:4) &ave 7,8,l~l~tet~~rox~~~-l~ 
oic acid (2, l.%g) as a pale orange foam, [aID -37.2” (C 4; 
C,HsN); ‘HNMR (MezCO-&, 9OMHz): do.81 (3H, d, J 
= 6.5 Hz, Me17), 1.22 (3H,d,J = 6.5 Hz, Me-20). 292-3.15 (2H, 
m, H-4 and H-l), 3.33 and 3.60 (4H, Centres of AB part of ABX 
l&HZ and &Hz respectively), 7.36 (iH, s, H-Q ‘“CNMR: 
Tablel.MSm/z(~l~t.~3~[M]~(22),~(~3~(~312(lOA 
221 (IOO), 218 (IS), 203 (71) The first two compounds were 
methylated with CHzNz and the methyl &et’s were treated with 
Ac@-C5HsN. In each case the product formed had identical 
spectral parameters to the sample of the tetraacetoxy methyl ester 
prepared from 2 as described below. 

RSF chromatography of a portion (1.67 g) of the fraction 
soluble in NaOH on elution with CHzC12-EtOAc (1:4) gave an 
oil (106mg) which was putilied by TLC (EtOAc) to give a 
fraction (28 mg) which was methylated with CHIN2 and then 
treated with Ac,O-pyridine to yield a triacetatc ester which 
crystallized from CHCI,-pentane as needles, mp 149-151”; [aID 
-11.6” (~0.2; CHC13). An mmp (349-151”) and spectral par- 
ameters showed it to be identical to 10 prepared as described 
below. 

&rit&ws of tb tetmhydroxy acid 2. (a) A sample of 2 
(110 mg) was treated with AczC&C,HsN for 24 hr and the 
product recovered was methylated with CHINl to yield methyl 
7,8,16,18-tetraacetoxyserruIatan-19-oate (3, 157 mg) mp 
127-128”, bp 225-235” (bath)/O.lS mm; [aIt, - 17.4” (c l.Ol$ 
CHC13). (Found: C, 63.46, H, 7.59. CzgH*oO,o requires C. 63.47; 
H, 7.35x.) IRv%cm-‘: 1789, 1785, 1750, 1740, 1735; 
‘HNMR (CIx313, 90 MHz) 60.86 (3H, d, J = 6.5 Hz, Me-l7), 
1.17 (3H,d,J = 7 & Mo20), 2.03.2.06(s)and 231.233 (lZH,s, 
OAc), 3.0 (2H, m, W,,, = 13 Hz, H-4and H-l), 3.88 (3H,s, OMe), 
3.73-3.94 (2H, m, 16.Hz), 4.08 (2H, AB port of ABX, 18-H& 7.29 
(lH, s, H-5). MS m/z (rel. int.): 548 CM]’ (1) 516 (3), SOS (4A 473 
(9x464 (2x446 (23x413 (19),404 (4O), 372 (2S), 277 (80),245 (3% 
235 (IOO), 202 (81). (b) A sample of 2 (152 tn& in MezCO (5 ml) 
was treated with excess dimethyl sulphate and KZC03 (60 mg) 
and the soln left stirring for 36 hr. The product reconred with 
CHzCl, was purilied by adsorption on a column of alumina (act 
III, neutral). Elution with EtOAc-CH&I, (4:l) gave methyl 
16,18-dihydroxy-7,8dimethoxyserrulatan-19-oate (4) (54 mg) as 
a colourless oil, bp 190-195” (bath)/O.2 mm; (a& -24.4” (c 0.8; 
CHC13). (Found: C, 67.60; H, 9.03. Cz3Has0, requires C, 67.69 
H, 8.89%.) IRv, t=cm-‘: 3620, 1735; ‘HNMR (CDL?,, 
90MHz):60.81(3H,d,J=7Hz,Me-17),1.19(3H,d,I=7Hx, 
Me-20), 3.00 (2H, m, W,,l = 12 Hq H-l and H-4), 3.36 and 3.62 
(4H, centres of AB parts of ABX systems, 16-Hz and l&Hz 
respectively), 3.87 and 3.88 (6H, s, OMe), 7.46 (lH, s, H-S). MS 
m/z (rel. int.): 408 CM]’ (It), 376 (13), 264 (l.7& 263 (100). 231 
(153). 

Correloriun of 2 with 7,~~~x~~~t~l~I. (5). A 
sample of 4 (112 mg) in CsHsN (1 ml) waa treated with excess 
toluene-psulphonyl chloride for 33 hr. Tbe ditosylate (176 ms) 
recovered was dissolved in Et,0 (5 ml) and was added dropwise 
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to a stirred soln of LiAlH, (95 mg) in Et,0 and the mixture was 
kftforUhrundcrN1.ThcproduEtwPsadsorbcdonacolumn 
of alumina (act HI, neutral) and elution with CHxC&-EtOAc 
(3: 2) 8,ave a fraction (25 mg) which was further purilkd by prep. 
TLC (EOAc) togive thebenzylakobol(5,lO mg)[alD -35.1” (c 
0.9; CHCI,) (lit. [S] [aID -39”) identical with an authentic 

samPk c51. 
Dehydrq~~~don of 3 with DDQ. A sampk of 3 (120 mg) 

in CsHs and DDQ (4OOmg) was heated under reflux for 
18hr under N2. The reaction mixture was cooled, filtered 
and the solvent evaporated. The residue. was adsorbed on a 
column of A1203 (act HI, neutral) and clution with CHICll to 
EtOAc gave methyl (z’S$‘Q3&diacetoxy-8-(l’,‘l’diacetoxyd’- 
mcthylhcpton-~-yl~5_mahylnaph~~e2~xy~te (& 
52 mg) as a colourkss oil, [aIt, + 29” (c 21; CHCIa). (Found: 

[Ml’ 544.232; CI.,H5s01,, requires [Ml+ 544.231). 
IRv,cm -I: 1790, 1785, 1755. 1750, 1740. W lzHnm: 
(logs): 252 (4.m 293 (3.94x 305 (3.87), 346 (3.67). ‘HNMR 
(CDCI,, %MHx): 60.81 (3H, d, J = 7Hz, M-17x 1.84 1.99 
228,231(12H, s. OAc), 271(3H, s. M-20); 3.66-3.94 (2H, m, H- 
18aandH-ll),3.89(3H,s,OMc),3.77(2H,ABpartofABX.16- 
Hz), 4.21 (IH, d br, H-18b), 7.24 (ZH, s, H-2 and H-3), 8.79 (lH, s, 
H-5). MS m/z (rel int.): 544 CM]’ (l), 516 (20). 502 (l), 474 (31), 
460 (30), 445 (52), 413 (So), 404 (98), 372 (So), 277 (72), 235 (lOOA 

203 (soy 
Oxidation of the methyl ester derivative of 2 with Fremy’s salt. 

A sample of 2 (12Omg) was methylated with CHsNl and the 
methyl ester recovered was dissolved in Me,CO (5 ml) and 
treated with Fremy’s salt (100 mg) in phosphate buffer (0.05 M 
KH#O.; 5 ml) with stirring under Nt for 4 days. The product 
(9Omg) recovered with CHpCll was a red oil with spectral 
charectcristia indicative of a quinonc ether. IRv~cm-‘: 
3560 1735 1670, W AEH nm (logs): 234 (4.44), 289 (4.34), 450 
(3.68), 255 (4.43). ‘HNMR (CDCI,. 60 MHz): 60.87 (3H, d, J 
=6Hz.Mo17),1.11(3H,4J=6.5H7_Me-20)275-3.05(2H, 
m, H-l and H-4), 3.35 (2H, AB part of ABX, l&H& 3.604.04 
(IH, III, H-&k 3.70 (3H, s. OMe), 4.47 (2H.dd.J = 3 and 10 Hz, 
H-18b). MS m/z (rel int.): 378 [M+2]+. (s), 360 (12), 328 (12), 
279 (33), 249 (77x 217 (37), 167 (23). 149 (81), 57 (100). The 
quinone ether (8Omg), AC20 (1 ml), Zn powder (90mg) and 
NaOAc (10mg) were stirred at room temp. for 2days. The 
product recovered was l&red through silkic acid to give a yellow 
oil which crystallked from CHCl~-ptntanc as colourkss needks 
of methyl (15s7.8.1 Ctriacetoxy-5,18-epoxyserruktan-19-oate 
(1O)mp 150-152”;[0], - 129” (cO.l;CHCl,). (Found: C, 63.92; 
H, 7.35. Cx,H,609 requires C, 64.26; H, 7.20x.) IR v~an-I: 
1795.1785,1750.1740,‘HNMR(CDC1,,80MHx):60.93(3H,d, 
J = 6.5Hx,Me-17), 1.20(3H,d.J = 7Hz,Me-20)206,225227 
(9H, s, OAc), 28G3.15 (ZH, III, H-l and H-4), 3.67-3.98 (3H, m, 
l&Hz and H-18a), 4.37 (lH, dd, J = 3.5 and 11 Hz, H-18b), 3.84 
(3H, s, OMek “CNMR: Tabk 1. MS m/z (rel int.): 504 [Ml’. 
(l), 462 (5), 420 (28X 389 (25), 388 (100), 378 (2), 360 (2), 346 (4). 

Mu@ metabolites from E. wookiana A sample of the 
flowering plant (159 g) colkcted in Cktobcr 1980 36 km from 
Corrigin to Bendering in Western Australia yielded NaHCO,- 
solubk (17.4 g), 5 % aq. NaOH-solubk (1.40 8) and neutral 
(1.86 g)fractions. A portion (10 g)ofthe bkarbonatcextractaftcr 
chromatography yielded the tetrahydroxy acid 2 (1.45 g), the 
monoacctate (1.89 g) and the diacetatc (1.20 g) derivatives ident- 
ical with those isolated from E. drummondii var. breuis. 

Isola&n of the w@w metabolites from E g&bra A sample of 
the fi0WCI-h~ plant (450 g) colkcted in September 1982,98.6 km 
north of Mt. Magnet in Western Australia yielded NaHCOa- 
solubk (21.4 g), 5 %aq. NaOH-solubk (8.8 g)and neutral (3.49 g) 
fractions. A portion (1.99 g) of the NaOH solubks was filtered 
through neutral charcoal in EtOAc and the fraction obtained 

(1.06 8) was fractionated by RSF. Elution with CH&lx-EtOAc 
(l:4) gave 8,2(Mihydroxysenulat-l4+.n-l9-ok acid (11) 
(322 mg) which crysmllixed from EtOAcpentane as pak orange 
crystals, mp 123-125”, [aIt, -38.1 (c 0.4; CHQ). (Found: 
C, 7240; H, 8.62 Cz.H,,O. requiresz C. 7228 H, 8.49 %.) 
IRv2cm-‘: 3604 1685; ‘HNMR (80MHz CDCI,): 61.02 
(3H,d,J = 7 bMb18), 1.54and 164(6H,s,Ma16andMa17), 
256(lYm.& = 10 Hz, H-4), 3.38 (H&m, WI,~ = 14 Hq H-l), 
3.88 (2H,AB partofABX,2@HzA4.98 (1H.t br, J - 7 Hz, H-14). 
7.44(1H,d,J=2Hz,H-7),7.58(1H,d,J=2Hx,H-5).MSm/z 
(rel int.): 332 [M]’ (31). 314 (IS), 248 (II), 222 (25), 203 (36), 69 
(100). Similar fractionation of the NaHCOs-solubk fraction 
yielded 8.2Od&ctoxysem&t-14-en-19-oiiacid(12,3.168)asan 
oil [a],, -30.8” (CHCl,; c 1.7). (Found: [Ml+ 416.218. 
C2,H>,0s mquiresz[MJ+ 416_2199.)IR vscm-‘: 3504 1750, 
1700, ‘HNMR (90 MHz, CDCI,): 61.00 (3H, d, J = 7 Hz, Mc- 
l8), 1.55 and 1.65 (6H, s, Me-16 and Ma17), 205,238 (6H, s, 
OAcA 273 (lH, m, W,,, = 12 & H-4), 3.17-3.48 (1H. m, H-l), 
3.84(1H,r.br,J==10Hz,H-2&+,4.35(1H,dd,J-4and10~ 
H-ZOb),4.97(lH.tbr.J = 7 Hx,H-14),7.65(1H,dbr.J = l.SHz, 
H-5), 7.86 (lH, d br, J = 1.5 Hz, H-7). “CNMR: Tabk 1. MS 
m/z (rel int.): 416 [w+. (29), 356 (46), 328 (25), 314 (42), 273 (29), 
245(32),201(46), 108(100),69(67).Treatment of12withCH,NI 
yielded methyl 8,2Odiacetoxysemdat-M-en-19-oate as an oil, bp 
150-165” (bath)/0.2 mm, [a],, - 24.7” (c 0.7; CHCla). (Found: C, 
69.48, H, 7.83. Cz,H,06 requires: C, 69.74; H, 7.%%.) 
IRv~cm-‘: 1775,1740,1725. MSm/z (reLint.):430 [Ml’ (6), 
370, (lo), 328 (IS), 261 (IO), 218 (25). 69 (100). 

Cwelotion of 11 with &methoxysemdatane (16 A sampk of 
11(223 m8) and KICO, in M&O was treated with excess Me1 
to give methyl Mhydroxy-8-metboxysermlat-M-en-19-oate (13, 
185mg)asanoil,bp155-160”(bath)/0.6mm,[a]r, -60.5”(cO.4; 
CHCIS). (Found: C, 73.12; H, 8.90. CllH,lO, requiresz C. 73.39 
H, 8.95 %.) ‘H NMR (CDCI,, 80 MHz): 60.98 (3H, d, J = 7 Hz, 
Ma18), 1.54 and 1.62 (6H, Me-16 and Me-17), 265 (ZH, m, &,, 
= 11 Hz, H-4), 3.35 (lH, m, H;,, - 7 Hz, H-l), 3.53 (IH, 1, J 
= 10 Hz, H-2&), 3.79 (lH, dd, J = 4 and 10 Hz, H-2Ob), 3.88, 
3.90 (6H, s, OMe), 4.96 (lH, I br. J = 7 Hx, H-14), 7.35 and 7.53 
(2ys,H-5andH-7).MSm/z(rcLint):360[~’,(100),~2(50X 
231 (70). Compound 13 (150mg) in CsHsN was treated with 
toluene-psulphonyl chloride (160mg) for 21 hr to ykld the 
tosylate 14 (175 mg). MS m/z (rel int.): 514 [M’J* (2), 342 (13), 
231 (100). The tosylatc 14 (420 m8) in Et,0 (50 ml) and LiAU& 
(2 g) were stirred under retlux for 4 br. Recovery of the product 
with Et,0 8ave 19-hydroxy-Gmcthoxysermlat-14-ene (15, 
263 mg), bp 160” (Uh)/O.l mm, [aIt, -46.5” (c, 0.8; CHCl,). 
(Found: C. 80.03; H, 10.35. Cl,HllOl requin~ C, 79.70; H, 
10.19x.) Compound 15 (121 mg) in EtOH (5Oml) was stirred 
under an H2 atmosphere over 10 % Pd-C for 18 hr. Filtration and 
evaporation of the solvent gave a compound (109 mg), [aID 
-41” (c 1.6; CHCls), identical with an authentic sample of & 
methoxyserrulatane (16) [6]. 

Isolation of metabolites from E denticulata and E decipkns A 
sample of flowering E. denticvlora (440 g) obtained in September 
1979 from Xanthorrbea Nursery. Lesmurdic in Western 
Australia, was extracted with EtxO. The ethereal sobt was washed 
with 8 % of NaHCO, to give a compound (13.5 g) identical witb 
11.Tbcmajoracidiccomponent(1.25g)ofanextract(10.65g)of 
a sampk (500 g) of E. decipiens in flower, colkcted in October 
1975.62 km from Morawa to Pindar in Western Australia, was 
found to be idcntkal with 11. 

fsola&n of membouIcs jivm E hugbesli A sampk of the 
8owering plant (44 g), coikcted in September 1982 57 km east of 
hieckatbarra in We-stem Australia yielded NaHCO,-solubk 
(lOOmg), 5% aq. NaOH-solubk (3.1 g) and neutral (45Omg) 
fr&ona RSF chromatography of the NaOH soluble fraction 






