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T h e  isolation and structure determination o f  three new closely related germacranolides, eupassopin, eupassopi- 
lin, and eupassofilin, f rom E u p a t o r i u m  hyssopifol ium L. are reported. Eupassofi l in i s  h igh ly  unusual in being the 
f i rs t  ester o f  D(-)-3-hydroxyoctadecanoic acid isolated f r o m  a higher plant. Generalizations for  the ease of hy- 
drolysis o f  five-carbon unsaturated ester side chains in germacranolides are presented. 

Chemical examination of several Eupatorium species 
sensu st r ic to2 has produced a number of cytotoxic and an- 
titumor germacranolides and g~a iano l ides .~ -~  In the 
present communication, we report the isolation and struc- 
ture determination from Eupatorium hyssopifolium L. of 
three new noncrystalline germacranolides, eupassopin, eu- 
passopilin, and eupassofilin, the last of which is linked in 
an unprecedented way to a D(-1-P-hydroxystearoyl ester 
side chain.8 

For the sake of convenience we discuss first the structure 
of eupassopin (la), C20H2607 (high-resolution mass spec- 
trum), [ a ] D  -137.5O, which was a conjugated y-lactone of 
the type partially shown in A (ir bands a t  1760 and 1650 
cm-l), as evidenced by the usual criteria of narrowly split 
doublets a t  6.25 and 5.67 ppm (Ha and Hb) in the lH NMR 
spectrum (Table I) and the appropriate signals in the 
NMR spectrum, particularly the triplet a t  122.8 ppm 
(Table 11). D2O exchange sharpened a two-proton AB sys- 
tem a t  3.89 d and 3.75 d (J = 12 Hz) and a two-proton 
broad doublet at  4.24 ppm (J = 6 Hz); hence eupassopin 
appeared to contain two primary hydroxyl groups. 

Acetylation of eupassopin indeed furnished a diacetate 
lb  (two new acetate signals a t  2.14 and 2.08 pprn), but 
while the two-proton broad doublet had moved downfield 
from 4.24 to 4.80 ppm as expected (see Table I), only one of 
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the protons in the AB system originally near 3.8 ppm had 
experienced the expected paramagnetic shift, the other sig- 
nal remaining at  3.80 ppm. Consequently, i t  appeared ini- 
tially that eupassopin contained one primary and one sec- 
ondary hydroxyl group. However, the 13C NMR spectrum 
(Table 11) displayed two low-field triplets a t  59.6 and 60.8 
ppm which could only be assigned to two primary carbon 
atoms carrying hydroxyl groups. Decoupling experiments 
on lb  which confirmed this assignment are described 
below. A possible explanation for the unusual behavior on 
acetylation of the AB system representing -CH20H will be 
presented later. 

Spin-decoupling experiments on lb  involving Ha and Hb 
established the location of the H, multiplet a t  3.30 ppm. Ir- 
radiation a t  the frequency of H, collapsed H, and Hb into 
singlets, converted a doublet of doublets a t  4.50 ppm (J1 = 
J 2  = 9 Hz) into a doublet, and affected a broadened dou- 
blet a t  5.76 ppm (partially obscured by Hb). Thus Hd and 
He were at 4.50 and 5.76 ppm, respectively, or the reverse. 
The chemical shift of the lower field proton suggested that 
i t  was under an ester rather than under a lactone oxygen, 
especially since the ir spectrum indicated the presence of 
an additional carbonyl function usually associated with a 
conjugated ester (at 1710 cm-l in la, 1715 cm-l in lb). 
Hence the signal a t  4.50 ppm was provisionally assigned to 
Hd and the signal a t  5.76 ppm to He. 

On the basis of the molecular formula, the unsaturated 
ester function had to consist of five carbon atoms. Since the 
low-resolution mass spectrum of la  exhibited prominent 
peaks a t  mle 262 (M+ - C5H803) and 99 (CbH702, base 
peak), i t  was concluded that an ester side chain of type B or 
C was present in lb; a clear decision in favor of C was possi- 
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ble on inspection of the NMR spectrum, which revealed the 
presence of a vinyl multiplet a t  6.70 ppm (H-3') coupled to 
a two-proton doublet at 4.80 ppm (H-4') and the broad 
vinyl methyl of H-5' a t  1.88 ppm. 

Irradiation at  5.76 ppm (Hb and He) affected the H, mul- 
tiplet, collapsed a doublet of doublets a t  2.80 ppm (J1 = 5 ,  
J 2  = 15 Hz) to a doublet (J = 15 Hz), and sharpened a 
broadened doublet (J = 15 Hz) a t  2.46 ppm. Irradiation at  
2.80 ppm converted the broadened doublet of He to a 
broadened singlet and the broadened doublet at 2.46 ppm 
to a broad singlet. Analogously, irradiation a t  the frequen- 
cy corresponding to 2.46 ppm converted the signal at 2.80 
ppm to a doublet (J = 5 Hz) and affected the signal a t  5.76 
ppm. Consequently, He was adjacent to a methylene group 
(Hf of A) which was in turn adjacent to a quaternary cen- 
ter. 

Irradiation a t  the frequency of Hd collapsed a sharp dou- 
blet a t  3.02 ppm (J = 9 Hz) to a singlet. The proton re- 
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Table 11. 3C NMR Spectra of Constituents of 

Carbon atomb l a  I C  2a 

E. Hyssopifoliu m a 

1 128.8 d 128.8 d 128.5 d 
2 31.8 t 32.0 t 35.6 t 
3 23.9 t 23.9 t 23.9 t 
4 64.5 64.4 61.8 
5 66.8 d 67.0 d 66.2 d 
6 75.0 d 74.8 d 75.6 d 
7 49.8 d 49.8 d 49.1 d 
8 74.0 d 74.2 d 74.0 d 
9 44.0 t 44.1 t 43.5 t 

1 0  132.2 132.1 131.2 
11 127.0 129.3 126.7 
1 2  169.0 168.5 168.5 
13  122.8 t 122.7 t 122.3 t 
14  12.8 q 12.9 q 12.4 q 
15  60.8 t 60.8 t 16.9 q 
1' 166.2 165.7 165.9 
2' 136.4 136.3 136.0 
3' 142.9 d 137.3 d 142.6 d 
4' 59.6 t 61.2 t 59.1 t 
5' 19.6 q 19.6 q 19.4 q 
1" 172.5 
2" 41.6 t 
3" 60.2 d 
4" 37.0 t 

32.1 t 
32.0 t 

5"-16" 29.4 t 
25.6 t 

17' 
18' 14.2 q 

[ 11:; t (8 by difference) 

a Run in CDCl, on a Bruker HX-270 instrument. Un- 
marked signals are singlets. b Assignments based on pre- 
dicted shifts, comparisons with data in our files and in the 
literature, and by single frequency off-resonance de- 
coupling. 

sponsible for this signal (H,) was undoubtedly epoxidic be- 
cause of its chemical shift, the empirical formula of eupas- 
sopin, which required one extra oxygen, and because the 
signal did not undergo a paramagnetic shift on acetylation 
of l a  to lb. This assignment was also in agreement with the 
presence in the 13C NMR spectrum of three doublets in the 
range 66-75 ppm, the doublets of c d  and C, appearing at  
75.0 and 74.0 ppm, respectively, and that of the carbon 
carrying H, a t  66.8 ppm (single frequency off-resonance 
decoupling). The other terminus of the epoxide ring was 
represented by a carbon singlet a t  64.5 ppm. 

T o  complete the empirical formula, the following addi- 
tional facts had to  be accommodated. (1) The presence of a 
second primary hydroxyl group whose protons were mutu- 
ally coupled but not coupled to any of the remaining eight 
protons indicated by the lH  NMR spectrum and by molec- 
ular spectrometry. (2) The presence of the function 
-CH=C-CHs revealed by a slightly broadened three-pro- 
ton resonance a t  1.74 ppm and a broad doublet a t  5.39 ppm 
in the lH  NMR spectrum of lb  and confirmed by a singlet 
a t  132.2 ppm, a doublet a t  128.8 ppm, and a quartet a t  12.8 
ppm in the 13C NMR spectrum of la. 

Irradiation at  the frequency of the vinyl proton not only 
sharpened the vinyl methyl signal, but caused some 
changes in the methylene region. Conversely, irradiation a t  
1.74 ppm converted the vinyl proton resonance to  a doublet 
of doublets which required that the vinyl proton be next to  
a methylene group. The remaining two protons of the em- 
pirical formula must also be part of a methylene group 
since the 13C NMR spectrum exhibited three methylene 
triplets a t  44.0 (C-9), 31.8 (C-21, and 23.9 ppm (C-3). Con- 
sequently, the gross formula of eupassopin must be repre- 
sented by la. 
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Before taking up the stereochemistry of eupassopin, we 
would like to discuss the structure of eupassofilin (IC), 
whose NMR spectrum was very similar to that of la. In ad- 
dition to the signals present in la, eupassofilin had an ad- 
ditional one-proton multiplet at 4.03 ppm, a triplet a t  0.86 
ppm, and a very strong broad peak centered at  1.24 ppm 
integrating for more than 24 protons, as well as some more 
protons in the methylene region between 2 and 2.5 ppm. 
The two-proton H-4' signal of la was shifted downfield to 
4.77 ppm, thus suggesting that the primary hydroxyl group 
of the five-carbon side chain was now esterified. This con- 
clusion was reinforced by the observation that the ir spec- 
trum of eupassofilin displayed a double-strength peak a t  
1715 cm-l. Extended purification did not alter the spectral 
characteristics of IC; hence i t  was suspected that the five- 
carbon side chain of la might be esterified in eupassofilin 
by a lipid moiety. Unfortunately, conventional electron im- 
pact mass spectrometry on IC resulted in loss of the entire 
side chain and did not permit determination of the nature 
of the lipid fragment. On the other hand, chemical ioniza- 
tion mass spectrometry yielded a significant peak at  mle 
300 which, it was believed, could correspond to a fragment 
of formula C18H3603. 

Acetylation of IC afforded a diacetate Id, partially as the 
result of acetylation of the primary hydroxyl group present 
a t  C-15 of la and IC  (NMR spectrum). Simultaneously, 
however, the multiplet of IC  at  4.03 ppm had moved down- 
field to 5.21 ppm and now appeared as a quintet (J = 6.5 
Hz), an observation which suggested that the newly formed 
acetoxyl was adjacent to two methylene groups. 

The I3C NMR spectrum of eupassofilin (Table 11) exhib- 
ited all the frequencies of la as well as a carbonyl carbon 
frequency at  172.5 ppm due to the additional ester func- 
tion, a doublet a t  68.2 ppm undoubtedly associated with 
the secondary hydroxyl group, a quartet at 14.2 ppm, pre- 
sumably the terminal methyl of the lipid side chain and as- 
sociated with the protonic methyl triplet a t  0.86 ppm, a 
very strong triplet a t  29.8 ppm due to at least six meth- 
ylene groups, and seven well-separated triplets a t  22.8, 
25.6, 29.4, 32.0, 32.1, 37.0, and 41.6 ppm. Analysis of these 
chemical shifts9 suggested that the hydroxyl group might 
possibly be located at  C-3 of the lipid side chain, Le., that  
eupassofilin might be the 3-hydroxystearoyl ester I C  of eu- 
passopin, if the chemical ionization results could be given 
credence. 

This conclusion was placed on a secure footing by hy- 
drolysis of eupassofilin with methanolic sodium methoxide, 
a procedure which permitted isolation of the lipid fragment 
as the methyl ester. Two products were obtained and iso- 
lated by preparative TLC. The more polar material was 
identified as 3a, also obtained by hydrolysis of la with po- 
tassium carbonate in aqueous methanol (vide infra). The 
less polar substance was methyl D(-)-3-hydroxyocta- 
decanoate (4): mp 55 OC; [a]D -12.5O (lit. mp 55.5-56.5 "c, 
[ a ] D  -15O);lO molecular formula C19H3803 (high-resolution 
mass spectrum); low-resolution mass spectrum identical 
with that reported for methyl (&)-3-hydroxyoctade- 
canoatell and highly characteristic of a 6-hydroxy fatty 
acid ester (see Experimental Section); lH  NMR spectrum 
fully consonant with the proposed formula (see Experimen- 
tal Section). 

The isolation of D(-)-3-hydroxystearic acid as an ester 
component of a secondary metabolite produced by a higher 
plant is very unusual. The substance has been isolated pre- 
viously9 from species of the red yeast Rhodotorula which 
produce extracellular glycolipids consisting of a mixture of 
mannitol and pentitol esters of D( -)-3-hydroxypalmitic 
and D( -)-3-hydroxystearic acids, one molecule of the long- 
chain acid being attached to each poly01 molecule and most 

of the remaining hydroxyl groups, including the one in the 
fatty acid moiety, being acetylated. The only higher plant 
source reported so far as we know is Cistus ladaniferus 

the gum resin of which contains a mixture of D(-)-P- 
hydroxy acids in the range c18-c30. 

The molecular formula of eupassopilin, the third constit- 
uent of E. hyssopifolium, contained one oxygen less than 
that of la. In the NMR spectrum, the two-proton AB sys- 
tem at  C-15 was absent and replaced by a methyl singlet a t  
1.33 ppm. The remaining signals were essentially identical 
with those of la (Table I); hence formula 2a could be writ- 
ten for eupassopilin. This was also in full agreement with 
the 13C NMR spectrum (Table 11). 

We now turn to the stereochemistry of the three new ger- 
macranolides. If i t  be assumed that H-7 is a as in all com- 
pounds whose absolute stereochemistry has been estab- 
lished by x-ray analysis or chemical correlations, the large 
value of J6,7 (9 Hz) and 5 5 , ~  (9 Hz) requires that the H-6 be 
(3 and H-5 be a. That the lactone ring is trans fused is also 
supported by the magnitude of J7,1sa and J7,13b (>3  Hz).12 
Furthermore, in going from la to lb ,  or from IC  to Id, H-6 
moves upfield which means that it comes into the shielding 
cone of the acetate carbonyl a t  C-15. Molecular models 
show that this is possible only if H-6 and the C-4, (2-15 
bond point in the same direction, Le., the C-4, C-15 bond 
must be 6 as well. The models further suggest that  this is 
possible only if the epoxide is derived from a C-4, C-5 trans 
double bond. Lastly, the very small value of J 7 , 8  (<1 Hz) 
requires that the ester side chain be 6 oriented; the absence 
of an NOE between H-1 and the C-10 methyl group 
suggests that  the 1 , l O  double bond is trans. 

Unequivocal proof for the proposed stereochemistry was 
obtained in the following manner. Since eupassopilin (2a) 
was available in relatively large quantity, it was hydrolyzed 
with K2CO3 in aqueous methanol to 3a and the crystalline 
product acetylated to 3b. The chemical shifts of C-1, C-5, 
C-6, (2-7, and C-8 and the coupling constants J5,6, J c , ~ ,  and 
J7,s were very similar to those of lipiferolide (7), a sub- 

7 
stance of established stereochemistry which was reported14 
at the time when our work was in progress. In order to es- 
tablish a direct correlation with lipiferolide, eupassopilin 
(2a) was reduced with sodium borohydride and the product 
5 hydrolyzed with potassium carbonate in aqueous metha- 
nol to 6. The melting point, rotation, and spectroscopic 
properties of this material were identical in all respects 
with those of 11,13-dihydrodea~etyllipiferolide.~~~~~ 

With the stereochemistry of the new substances estab- 
lished, a comment on the CD curves is in order. Eupassopi- 
lin and eupassofilin exhibit a negative Cotton effect in the 
250-nm region, whereas eupassopin displays a positive Cot- 
ton effect. Thus i t  appears that  the side chain attached to 
C-8 has some effect on the CD curve, a possibility to which 
we have referred earlier16 and which obviously interferes 
with application of the Stocklin-Waddell-Geissman rule. l7 

It has been mentioned earlier that on acetylation of la 
(and of IC) only one of the protons on C-14 exhibits the ex- 
pected downfield shift. The most probable explanation, de- 
rived from inspection of molecular models, is that  restrict- 
ed rotation around the C-4, C-15 bond results in a fixed 
conformation which places one of the protons in the 
shielding cone of the carbonyl attached to C-8 (or possibly 
the epoxide functionla). 
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Our experience with the compounds from E. hyssopifol- 
ium and a large number of other sesquiterpene lactoneslg 
containing five-carbon unsaturated ester side chains most 
of which are gummy leads us to make some concluding re- 
marks about the ease with which such side chains can be 
removed. These procedures, which generally lead to crys- 
talline substances, may be useful to  other workers and are 
listed below. 

K, COS-Me0 H-H, 0 no react ion 
at room temperature 
NaOCH,-MeOH for 6-12 h 
at room temperature 

0 \ 

Hydrolyzed by 

K, C0,-MeOH-H, 0 
for 20-30 min at room 
temperature 
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Scheme I .  Mass Spectral Fragmentation of Eupassopilin 

K, CO ,-MeOH-H, 0 extremely 
slow at room temperature 
NaOCH,-MeOH for 2-4 h 
at room temperature 

K,CO,-MeOH-H,O no reaction 
at room temperature 
NaOCH,-MeOH no reaction 
at room temperature 

Experimental Section 
Experimental details have been specified previously.20 
Extraction of Eupatorium hyssopifolium. Above-ground 

parts of E. hyssopifolium L., wt 11.5 kg, collected by Mr. R. F. 
Doren on August 9, 1972, in Wakulla County, Florida, between 
Wakulla and Newport, was extracted with chloroform and worked 
up in the usual manner.21 The crude gum, wt 80.5 g, was chromato- 
graphed over 1.15 kg of silicic acid (Mallinckrodt 100 mesh) 
packed in benzene. The column was eluted with solvents of in- 
creasing polarity, 1-1. fractions being collected. 

Elution with benzene (fractions 1-10] gave an oil (wt 10.2 g) 
which appeared to be a complex mixture of several compounds. 
Elution with benzene-CHCla (lO:l, fractions 11-20) gave a pale 
yellow gum (1.5 g) which on further purification over silica gel 
(Merck PF25&356, solvent benzene-ethyl acetate, 6:l) gave 1.1 g of 
eupassofilin (IC) which could not be induced to crystallize: [ c Y ] ~ ~ D  
-143' (c  0.14, MeOHj; CD curve [e]& 0, [6']z50 f954 (max); uv end 
absorption; ir bands (film) at 3450 (-OH), 1765 (lactone), 1715 
(double intensity, esters), 1650 (exocyclic double bond), 1250, 
1140, and 1080 cm-l. 

Anal. Calcd for C38H6009: C, 69.06; H, 9.15; 0, 21.79. Found: C, 
68.51; H, 9.15; 0, 22.55. 

The low-resolution mass spectrum failed to give the molecular 
ion; the first major peak appeared at mle 262 which corresponds to 
loss of the entire side chain of 23 carbon atoms. Other significant 
peaks appeared at m/e 244 (M+ - side chain - HzO), 232 (M+ - 

-coz  
CIIHll,m/e 143 (25.4%) - 

-H. 

1-H 

rc% 0 

side chain - CH30H), and 99 (base peak). The chemical ionization 
spectrum gave a significant peak at m/e 300 which could corre- 
spond to C18H3603. 

Acetylation of 0.11 g of IC with 1 ml of acetic anhydride in 0.5 ml 
of pyridine at room temperature overnight gave after the usual 
work-up 0.10 g of the diacetate Id as a gum: ir bands at 1770,1715, 
1650,1730,1140, and 1040 cm-l. 

Anal. Calcd for C42H64011: C, 67.60, H; 8.60; 0, 23.65. Found: C, 
66.94; H, 8.70; 0,23.91. 

Further elution of the column with benzene-CHCln (lO:l, frac- 
tions 21-30) gave 3.5 g of gum which showed a major spot on TLC. 
Purification by preparative TLC (silica gel PF 254-356, solvent 
benzene-ethyl acetate, 5:l) yielded eupassopilin (2a) as a noncrys- 
tallizable gum: [ C X ] ~ ~ D  -161' (C 0.31, MeOH); CD curve [8]290 0, 
[8]235 -7590 (minimun); ir bands (film) at 3450 (OH), 1765 and 
1650 (conjugated lactone), 1710 (ester), 1250,1140,1030,740 cm-I; 
high-resolution mass spectrum m/e (composition, %) 362 (Mf, 
CzoH2606, 0.8), 263 (M' - C5H702, C15H1904, 8.1), 262 (M+ - 
C5Hs02, C15H1804, 2.7), 247 (M+ - C5H703, C15H1903, 4.6), 246 

17.9), 228 (C16H1602, 15.1), 189 (C12H1302, 22.51, 188 (CizHi202, 
81.8), 143 (C11H11, 25.4), 142 (CiiH10, 11.9), 99 (C5H702, 100). 

(M+ - C5H803, C15H1803, 26.4), 245 (M+ - C5H903, C15H1703, 

Scheme I is a rationalization of the major peaks. 
Anal. Calcd for C2oH2606: mol wt, 362.1728. Found: mol wt, 

362.1744 (MS). 
Acetylation of 0.1 g of 2a at room temperature overnight gave, 

after the usual work-up, the monoacetate 2b as a gum: yield 0.094 
g; ir bands (CHC13) at 1770 and 1650 (conjugated lactone), 1735 
(acetate), 1720 (esters), 1230, 1140, and 900 cm-l. The low-resolu- 
tion mass spectrum gave M+ at m/e 404 (C22H2807); other major 
peaks were at mle 362 (M+ - CzHzO), 345 (M+ - C2H302), 263 
(M+ - C7H903), 246 (M+ - C~HIOO~), 188 (C12H1202), and 99 
(base peak). 

Anal. Calcd for CzzHzgO7: C, 65.33; H, 6.98; 0, 27.69. Found: C, 
64.58; H, 6.79; 0,27.99. 

Elution of the column with benzene-CHCl3 (l:l, fractions 31- 
40) gave the major component (15.1 g). Purification by preparative 
TLC over silica gel (solvent benzene-ethyl acetate, 1:l) gave eu- 
passopin (la) as a gum: [al2'D -137.5' (c 0.4, MeOH); CD curve 
[8]2go 0, [8]235 -6038 (minimum); ir bands (film) at 3400 (OH), 
1760 and 1650 (conjugated lactone), 1710 (ester), 1250, 1140, and 
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1030 cm--l. The low-resolution mass spectrum gave the molecular 
ion at mle 378 (CzoH2fi07); other major peaks were at mle 346 (M+ 

(M+ - C5H803 - CH3OH), and 99 (C5H702, base peak). 
Anal. Calcd for C ~ O H Z ~ O ~ :  mol wt, 378.1678. Found: mol wt, 

378.1680 (MS). 
Acetylation of 0.15 g of l a  with 1 ml of acetic anhydride in 0.5 

ml of pyridine at room temperature overnight gave the noncrystal- 
line diacetate Ib, ir bands (film) at  1770 and 1655 (lactone), 1740, 
1735 (two acetates), 1710 (ester), 1250, 1140, 1040, and 740 cm-'. 
The low-resolution mass spectrum gave the molecular ion at m/e 
462 (C2.&009); other major peaks were at m/e 470 (M+ - CzHzO), 

- CH30H), 262 (M' - c5&03), 244 (M" C5Hs03 HzO), 231 

402 (M+ - CH~CQZM), 360 (M+ - C2HzO "- CH~CQZH), 342 (M+ 
- ~ C H ~ C O Z H ) ,  304 (M' - C ~ M ~ O O ~ ) ,  267 (M' - CzHzO -" 

C7H1004), 244 (M+ - CH3CO2 - C7H1004), 188, and 99 (base 
peak). 

Anal. Calcd for Cz4HaoOs: C, 62.33; H, 6.54; 0, 31.13. Found: C, 
62.08; H, 6.24; 0, 30.59. 

Preparation of 3a and 3b. A solution of 0.15 g of la in 15 rnl of 
MeOH, 2 ml of water, and 0.5 g of KzC03 was stirred in a nitrogen 
atmosphere for 25 min when TLC indicated that all of l a  had 
reacted. The mixture was diluted with water and extracted with 
CHC13. 'The washed and dried extract was evapomted; t,he solid 
residue was purified by preparative TLC on silica gel (solvent ben- 
zene-ethyl acetate, 1:l.) to give 0.05 g of 3a.: mp 145'; ir bands at 
3440, 3400, 1750, 1050, and 980 cm-l; low-resolution mass spec- 
trum peaks at m l e  312 (M+), 281 (M+ - CH30), 249 (M+ - CIi30 

Arid Calcd for ClsWzrOs: C, 61.52; €I, 7.74; 0, 30.73. Found: C, 
61.67; H, 7.68; 0, 31.06. 

Acetylation of 0.062 g of 3a at room temperature for 24 h gave a 
solid which was recrystallized from ethyl acetate and methanol to 
yield 3b: wt 0,06 g; mp 180 "C; ir bands (Nujol) at 1790, 1725, 1250, 
1270, 1170, 1050, and 990 cm-'I; low-resolution mass spectrum 
peaks at mle 396 (M'), 354 (M+ - CzHzO), 336 (M" - 
CH~COZTI), 294 (M' - C2Hz0 - CH~COZH), 276 (M' - 
2CH3COzH). 

- CH30H), 231 (M+ - ocII3 - CH30H - HzO). 

Anal. Calcd for CzoHzeO~: C, 60.59; H, 7.1.2; 0, 32.23. Found: C, 
61.29: 11, 7.0'7; 0, 32,07. 

Methanohis of Eunassofilin. A solution of 0.2 P of IC in 10 ml 
of MeOH an i  0.1 g of ;odium methoxide was stirre; in a nitrogen 
atmosphere for 30 min (TLC control). The mixture was worked up 
as described in the previous section. The crude product was sepa- 
rated by preparative TLC (silica gel, solvent benzene-ethyl ace- 
tate, 2:l) into t,wo major bands. The less polar material (R f  0.8) 
was recrystallized from ethyl acetate and characterized as the 
methyl ester of ~(-)-3-hydroxyoctadecanoic acid (4): yield 0.020 g; 
mp 55 O C ;  [a]D -12.5" (c l..0, CHC13); ir bands at 3500, 1'725, 1250, 
1180, and 1000 cm-l. The low-resolution mass spectrum gave the 
molecular ion peak at m / e  314 (C19H3803); other major peaks were 
at m/e 296 (M'+ - HzO), 283 (M+ - CH30), 264 (M+ - CH3OH- 
zHzO), 222, 103 (C4H703, base peak), and 74. The IH NMR spec- 
trum exhibited a one-proton multiplet at 4.00 ppm, a methoxyl 
singlet at 3.72 ppm, a methyl triplet ( J  = 7 Hz) at  0.88 ppn,  and a 
large peak centered at 1.24 pprn integrating for more than 24 pro- 
tons In addition there was a doublet of doublets at 2.52 ppm ( J  = 
16, 4 Hz) and at  2.41 ppm ( J  = 16, 8.5 Hz) in the form of an AB 
system, characteristic of two nonequivalent protons adjacent to a 
carbonyl group. Irradiation at 4.00 ppm collapsed each. doublet of 
doublets to a doublet ( J  = 16 Hz). 

Anal. Calcd for C~.~HR&: mol wt, 314,2821. Found: mol wt, 
314.2823 (MS). 

The more polar band (Rj  0.35) was identical with 3a. 
Correlation of Eupassopilin with Lipiferolide. A. A solut,ion 

of 0.2 g of 2 in 10 ml of MeOH was cooled to O°C and stirred with 
0.1 g of  WaBH4 in 10 ml of MeOM until TLC indicated consump- 
tion of starting material (4 h). The mixture was diluted with water, 
acidified with acetic acid, and extracted with CHC13. The washed 
and dried extracts were evaporated and the residue purified by 
preparative TLC (solvent benzene-ethyl acetate, 6:l)" The major 
band was eluted with cHC13; evaporation of the solvent furnished 
5 as a gum, wt 0.15 g, ir bands (film) at 3450, 1770, 1710, 3.650, 
1260,1.130, and 740 crn-l. 'I'he high-resolution mass spectrum gave 
the molecular ion (0.4%); other major peaks were at mle (composi- 
tion, %) 346 (M' .- HzO, C ~ O H Z ~ O ~ ,  4), 265 (M', - CaH702, 
C15W2104, Cl5UzoOs, 20.1), 190 (M+ -. C5H8Q3 -I C3H60, 

(C5H702, 100). 

304.3802 (MS). 

C12H1402, 14), 1'75 (C12J3150, 13.9), 145 (CllH13, 1'7.71, a ~ d  99 

Anal. Calcd for C?&IzeO6: mol wt, 364,1884. Found: mol wt, 

B. A solution of 0.15 g of 5 in 12 ml of MeOW containing 0.25 g 
of KzC03 in 1.5 ml of water was stirred at room temperature in a 
nitrogen atmosphere, the reaction being followed by TLC. The re- 
action was complete after 30 min. The product was worked up as 
usual, purified by preparative TLC (solvent benzene-ethyl acetate, 
4:1), and recrystallized from ethyl acetate: yield 0.06 g; mp 166-167 
OC (lit, mp 166-167 OC);14 la]D -109' (c 0.24, MeOH); ir bands 
(RBr) at 3500, 1735, 1190, 1070, 990, and 875 cm-l. The ir and 
NMR traces were identical with similar traces of 11,13-dihydro- 
deacetylipiferolide (a-oriented C-13 methyl group)14 supplied by 
Professor Doskotch. The high-resolution mass spectrum gave the 
molecular ion (9%); other major peaks were at mle (composition, 
%) 248 (M+ - HzO, C15H2003, 62.9), 230 (M+ - 2Hz0, C15H1802, 
23.2), 208 (M+ -- CsHsO, C12H1603, 44.11, 190 (M+ - HzO - 
C3H60, C12H140Zr81.4), and 175 (@12&50, 100). 

266.1510 (MS). 
Anal. Calcd for C15H2204: mol wt, 266.1517. Found: mol wt, 

Registry No.-la, 57718-77-1; lb, 57718-78-2; IC, 57718-79-3; 
Id, 57718-80-6; 2a, 57718-81-7; 2b, 57718-82-8; 3a, 5771.8-83-9; 3b, 
57718-84-0; 4,57793-27-8; 5,57718-85-1; 6,56064-69-8. 
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