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Abstract-The aerial parts of Jungla stuebein afforded, m addltlon to known compounds, two gualene derlvatlves, a 
pseudogualane derlvatlve, nine lsocedrene derlvatlves, one being a norsesqulterpene and a keto acetate with a new 
carbon skeleton, most hkely derived from a gualene derivative. The structures were elucidated by high field NMR 
spectroscopy and by some chemical transformations The chemotaxonomlc relevance of the constituents IS dlscussed 
brlefly 

INTRODUCTION 

The genus Jungla (tribe Mutlsleae) IS placed m the 
subtrlbe Nassauvunae [l] So far the chemistry of this 
genus showed Interesting chemotaxonomlc aspects as 
several rare types of compounds, especially lsocedrene 
derlvatlves and perezone-hke compounds, were Isolated 
[2, 31 which showed close relatlonships to related genera 
placed m the same subtrlbe [3-131 We now have studied 
the constituents of Jungta stuebeh (Hleron ) Cuatr The 
results are dlscussed m this paper 

RESULTS AND DISCUSSION 

The aerial parts of J stuebeh afforded the wldespread 
tndecapentamene, a-farnesene, the patchoulene derlvat- 
Ives 3 and 4 [8] and the perezone derlvatlves 17 [2] and 18 
[2], as well as several new compounds which were difficult 
to separate Fmally, two gualene (1 and 2), one 
pseudogualane (15) and tune lsocedrene derlvatlves (613) 
and a ketone with a new carbon skeleton (5) were isolated. 
The structure of 1 was deduced from the molecular 
formula and the ‘H NMR spectrum (Table 1) which was 
close to that of the correspondmg 12-desacetoxy com- 
pound [S] The presence of a 12-acetoxy group followed 
from the typical ‘HNMR signals for an acetoxylsopro- 
penyl side chain [4.62 br s (2 H), 5.04 br s and 5.13 br s, 2 11 
s (3 H)] The stereochemistry at C-7 followed from the 
coupling J,, 741, while that at C-l and C-10 could not be 
asslgned with certamty A crs-posItIon of H-l and H-10 
followed from the cou&ng J, 1o. A lfi-H may be more 
likely from biogenetic conslderatlons as a corresponding 
6/I-hydroxy derlvatlve was isolated from a closely related 
species [8] The ‘H NMR spectrum of 2, molecular 
formula C15HZ202, showed signals of an lsopropenyl 
side cham, a tertiary and a secondary methyl group while 
the presence of a hydroxy ketone was indicated by the IR 

*Part 474 m the series “Naturally Occurrmg Terpene 
Derlvatlves” For Part 473 see Bohlmann, F, Castro, V. and 
Jakupovlc, J. (1983) Phytochemlstry 22, 1223 

spectrum. Two doublets at 6 2 45 and 2 30 (J = 17 5 Hz) 
required a methylene group a to a keto group with a 
nelghbourmg quarternary carbon Spm decouphng al- 
lowed the assignment of H-6-H-8 The chemical shifts of 
H-6 required an allyhc posltlon and the IR spectrum 
(1715 cm - ’ ) favoured a conJugated five-membered rmg 
ketone The hydroxyl had to be placed at C-l to explam 
the fact that H-2 had no nelghbourmg protons In 
agreement with this proposal was the absence of the 
homoallyhc couphng J I , 5 present m the spectrum of the 
related ketone, 1 The only alternative structure would be 
a 4-hydroxyguala-1(5),11-dlen-3-one. However, the 
chemical shifts of H-2 and H-6 would not agree with such 
an arrangement of the double bond Furthermore, the 
H-15 slgnal should be at higher fields. The stereochem- 
lstry at C-l was deduced from the small Eu(fod),-induced 
shift of H-14 which would be much larger if a CIS- 
orientated hydroxyl was present. Furthermore, a la- 
hydroxyl should induce a downfield shift of H-7 

The structure of 5 followed from the 1 H NMR spectral 
data (Table 1) which m part were close to those of 4 
However, as already deduced from the molecular formula, 
5 had two hydrogens less than 4. The ‘H NMR spectrum 
of 5 displayed only two methyl signals, one being olefimc 
The presence of an acetoxy methylene group was m- 
dicated by a singlet at S 2 09 and $ pair of doublets at 4 08 
and 4 00. A further pair of doublets at 6 2 32 and 2 07 
obviously were the signals of a methylene group a to a 

keto group as followed from the gemmal couphng As the 
signals at 6 2 54 and 2 80 also showed a 17 Hz gemmal 
couphng a similar sltuatlon as m 4 was very hkely. The 
H-14 methyl doublet, however, was replaced by a smglet 
m the spectrum of 5 while m place of a H-13 smglet a 
further pair of doublets at 6 2.12 and 1.90 were present 
The gemmal couphng of 9 5 Hz IS typical for a cyclobutane 
derlvatlve. Spm decouplmg allowed a clear assignment of 
the signals of H-6-H-8 and H-15 

A W-couphng between H-7 and H-13 supported the 
proposed arrangement of the cyclobutane ring Inspectlon 
of a model showed that the stereochemistry directly 
followed from the presence of the rmgJunctlon If, as usual 
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2 3 R=H 
4 R=OAc 

6 6a 7 70 6 
R CqH CO,Me Me Me Me 
R’ H H OH OAc H 

9 IO II 
X ti$-OH =O H,OH 
Y =O H, H, 

12 I3E=Ac 
14R=H 

&,oR R’“& 
OK 

IS R=Ac,R’=H 

16 R=R’=Ac 

17 R=H,R’= /Voi 

16 R= /Vol,R’=H 

m the guaiane series, there was an cc-proton at C-7 The 
model further explamed the downfield shift of H-7 which 
was influenced by the deshieldmg effect of the 12-acetoxy 
group This new type of sesquiterpene we have named 
lungistuebane Compound 5, therefore, IS 12-acetoxy- 
lungistueb-4-en-3-one, which most hkely was formed m 
the plant by formal two-plus-two addition of the l,lO- 
dehydro compound of 1. The absolute configuration of 
l-5 has not been determined. Biogenetic considerations 
may support the proposed smce m the Compositae 
sesquiterpenes usually have a 7a-H 

The structures of the isomers 8 and 10, which could be 
separated only with difficulty, followed from the molecu- 
lar formula, C, 5 H2,0,, and the ‘H NMR spectra (Table 
2). The presence of isomeric lactones was already obvious 
form the result of the alanate reduction which m both 
cases afforded the diol, 14, which on acetylation gave the 
diacetate, 13, identical with the natural compound (see 
below) Accordmgly, 8 and 10 only differed m the position 
of the lactone carbonyl In the spectrum of 8, the lowfield 
triplet at 6 6 88 clearly showed that the carbonyl group 
was at C-15 and, therefore, 10 had a carbonyl group at 
C-14 Spm decouphng allowed the assignment of all 
signals m the spectrum of 10 although those of H-&x and 
H-10 were unresolved multiplets Also, m the spectrum of 
8 most signals could be assigned by spm decouphng The 
spectrum of the latter was m part close to that of the 

correspondmg aldehyde present in Junyla maltwjoh [3] 
Accordmgly, 8 and 10 were further derivatives of iso-a- 
cedrene 

The ‘H NMR spectrum of 9 (Table 2) was close to that 
of 8 However, m addition to small shift differences the 
pair of double doublets at 6 4 19 and 4 08 were replaced by 
a low field double doublet at 5.49 m the spectrum of 9 
Deutermm oxide exchange changed this signal to a 
doublet while a doublet at 6 3 70 disappeared Spm 
decouphng showed that the double doublet at fi 5 49 was 
coupled with a three-fold doublet at 2 14 and with the 
hydroxyl doublet at 3 70 

The ‘H NMR spectrum (Table 3) and the molecular 
formula of 11 indicated that most likely a hemiacetal was 
present A double doublet at fi 4 52 was coupled with a 
doublet at 2 59, which disappeared on deutermm oxide 
exchange. and with a multiplet at 179 Most of the 
remammg signals were close to those of 10 However, due 
to the absence of the lactone carbonyl at C-14 the signals 
of H-15 were shifted upfield Spm decouplmg starting 
with the latter signals allowed the assignment of H-l-H-4 
All data agreed mcely with the structure 11 Only the 
configuration at C-14 could not be assigned 

The ‘H NMR spectrum of 6a (Table 3) clearly showed 
that again an iso-a-cedrene derivative was present. 
Obviously, one of the methyl groups of 8 was replaced by 
a carbomethoxy group Accordmgly, most of the signals 



J sruebeh sesqulterpenes 

Table 1 ‘H NMR spectral data of 1, 2,5, 15 and 16 (400 MHz. CDCI,, TMS as mt 
standard) 

1 2 5 15 16* 

H-l 

H-2a 

H-2P 
H-6u 

H-6/j 

H-7a 

H&i 

H-SD 

H-9 
H-9 

H-10 

H-12 

H-12’ 
H-13 
H-13’ 

H-14 

H-15 

OAc 

301 m 

242dd 

204dd 

282brd 

243dd 

204m 

1 93 brd 

1 53 dddd 

138brd 

117m 

2 17dddq 

462bry 

5 13brs 

504brs 

1 Old 

173d 

211s 

245d 

230d 

266brd 

243dd 

196m 

189m 

105m 

196m 

179brP 

478brs 

476dy 

1126 

1705 

232d 

207d 

2 54brd 

2 80brdd 

258brdd 

159m 

199m 
152m 

133m 

408d 

400d 

2 l2brd 

190d 

1209 

171d 

2095 

- 222ddd 
-~ 1 78ddd 

- 192ddd 
-_ 2 33 dd 
- 130dd 

- 2 55dddd 
-_ 160m 

- 168m 

- 160m 
- 152m 

- 201m 

138\ 

103d 105d 

211s 
2 08 s 

203s 

1203 

*H-3 2 44 br dd, H-3’ 2 15 ddd 

J(Hz)Compoundl 1,2a=5,1,15=2,1,10-2,2a,2~=17,1,2~=3,6a,6~ 
=12,6~,7=11,7,8~=11,8a,8~=135,8~,9a=11,8~,9~=3,9a,10-1,9~,10 
=10,14-7,compound22a,2~=175,6a,6~=12,6~,7=11,7,13’=12,13=1, 

lo,14 = 7,compound S ZG(, 28 = 18,6a, 68 = 17,6p, 7 = 7,8s = 6,6p, 15 = 1 5,6p, 

88 = 7,9B = 7,13 = 1, 12,12’ = 11,13,13’ = 9 5.compound 16 1.2~ = 1, 10 = 6, 1, 
2P=12,2c(,28=13,2a.3’=85,2P,3=9,2P,3’=9,3,3’=19,6a,6a=14,6a.7=2, 

6p, 7 = 12, 7, 8a - 3, 7, Sg - 10, 10, 14 = 7 (compound 15 12, 12’ = 11 5) 

were close to those of 8 A pronounced downfield shift of 

the signal of H-2 and H-10 allowed the assignment of the 
stereochemistry at C-l 1 The downfield shift of H-l 3 
further supported the posttion of the ester group. Hence, 
the structure of the natural compound was 6. 

The ‘H NMR spectral data of 7a, obtamed by acety- 
latton but also present in one of the crude polar fractions 
(Table 3), were also close to those of 8 An additional 
lowfield broadened double doublet at 6 5 29 and a singlet 
at 2.08 (3H) indicated the presence of an acetoxy dertvat- 
ive of 8. By spm decoupling the positton of this group 
could be established. Inspection of a model showed that 
the acetoxy group most likely was a-orientated as J, i,, 
was only 4 Hz. 

The molecular formula of 12 indicated that a norses- 
quiterpene was present The nature of the oxygen func- 
tions followed from the IR spectrum while the ’ H NMR 
spectral data (Table 3) showed that an iso-a-cedrene 
derivative was present with an aldehyde carbonyl at C-15 
as followed from the double doublet at 6 6 67, obviously 
the signal of a proton p to an aldehyde carbonyl This 
proton was coupled with an allyhc signal at 6 2 55 Spm 
decoupling allowed the assignment of all signals and also 
showed that the keto group was at C-7. Thus, the structure 
of the keto aldehyde, 12, was established 

The structure of 13 also followed from the ‘HNMR 
spectrum (Table 3) and from the partial synthesis vta the 
dial 14 which was obtained by reduction of 8 (see above). 

The spectral data of 15, which was transformed to the 
diacetate 16 (Table l), showed some similarities to those 
for damsmic acid [ 141. The relative posttion of the acetoxy 

group m I5 followed from the shift differences of H-13 m 
the spectra of 15 and 16 Spm decouplmg allowed the 
assignment of the signals of H-l-H-3, H-6, H-7 and H-10 
The latter, however, was an unresolved multtplet 
Accordingly, the stereochemistry at C-10 could not be 
established with certainty Inspection of a model showed 
that the couplmgs of H-l would agree with the proposed 
stereochemistry. 

The constituents of this Jungta species again showed 
that tso-a-cedrene derivattves are charactertstic for the 
subtrtbe Nassauvtinae Guaiane derivatives of type 1 and 
related patchoulene derivatives similar to 4 may be useful 
markers as they were also isolated from Pleocarphus [8] 
and Perezia species [13]. especially as tt is likely that ISO+ 
cedrenes are derived from patchoulene dertvattves [3] 
The formatton of 5 is a further example of the variations 
starting with guaiane dertvattves Furthermore, from a 
Trlxls species [6] an unusual sesqutterpene derived from a 
guaiane dertvattve was isolated. Also typical may be 
perezone-like compounds, such as 17, which also were 
present m Perezza [9913] and Acourtw species [7] The 
subtrtbe Naussauvnnae also was found to be morphologt- 
tally quite uniform, being the most natural m the tribe 
Muttsteae [l] 

EXPERIMENTAL 

The an-dned aerial parts (160 g), collected In Peru (voucher 

RMK 9048, deposlted m the US Natlonal Herbarlum, 
Washmgton), were extracted with Et,O-petrol (1 2) and the 

extract obtamed was separated first by CC (SI gel) and further by 



H-12 

H-l/l 
H-2 
H-31 

H-?/i 

H-4 

H-7 

H-82 

H-8/1 
H-92 

H-91 
H-10 

H-12 
H-13 
H-14 

H-14’ 

OAc 

OMe 
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Table 2 ‘H NMR spectral ddta of 8&l 1 (400 MHz. CDCI, TMS n, ant 
standard) 

H-13 165htd 

H-l/J 1 92dd 

H-2 19sm 
H-31 2 5s hrdd 
H-3/1 2 42 ddd 
H-4 6 88 (id 

I 6 I m 
1 1 I m 

H-7 

H-X/I 
H-XX 

H-92 

H-91) 

H-IO 

H-12 

H-13 

/l,Sm 

’ 1 Slm 

I9Snr 

1 09 \ 

IO?\ 

H-14 4 19dd 

H-14’ 4 08 dd 
H-IS 
H-15’ 
OH 

8 9 

181 dd 

2OOdd 

1 97 h, (ifi 
2 S4 h, dd 
2 44 ddri 
6 X 1 dd 
2 14 dtld 
205m 
170m 

1 44 &kid 
205m 

1 08 \ 
I 02 \ 

i 5 49 dd 

3 704 

4 79 titltld 
4 54 dddri 

7 05 m 

1 7 Y 1 VI 

I 64 ,,I 

1 09 \ 

1 \ 02 

i 4 52 r/J 

3 hr ri 29 

4 22 tirid 
75911 

J(Hr) Compound8 1a.1~=11.1~~,2=5.2.3r-1.2.3/1=4 3rr.4 

=3/L 4=3S, 3% 38=2OS, 7, 14=4, 7 14’=55, 14 14’~115. 

compound9 la l/J= ll,lz,2= 1,18,2=4S 2.3x- 1 ?.i/i=4.3~,3/~ 

-21,3a.4=3/1,4=3S.7,8=7.7.8’=10,7 14=15,Yr,9/~-11.8/1.9/1 

-S,9~,9g--13,98,10- 11.14,OH=4.compound10 1% l/i- ll.lrx.2 
- l.l/L2=6.2,3=3,4- 3,3,15=4 IS-2 3.15’=4,15’.05 7 x/j 
=7.7,8a=10,8r.88=14,889~-2.889/(-5.Rl.9/i- ll.XlYr- 11 
9a, 9/I - 13. 9r IO - 7. 9/j, IO - 11 IS IS’= 13, compound I1 lr. l/i 
=105.1x.2-I l/L2=5,2,3x- 1.2.3~=3r,3=i/i.4=3/i.l5~~5 

3x 3/j = 18, 7. 14 = 7. 14. OH = 55. 15 15’ = 13 

Table 3 ‘H NMR spectral data of 6a. 7a and 12-~14 (400 MHr CDCI, TMS as mt standard) 

6a 

172dd 
197dd 

2 36brdd 

2 27hrdd 

2 S3ddd 

6 X3dd 
2 15ddd 

1 s4m 

177m 

181m 

2 01 ddd 

32Shrdd 

135s 
4 22dd 

4 12dd 

3 71 c 

7a(CDCI,) 

1 89 (id 
2 26dd 

208Wl 
2 S2brdd 

245ddd 

6 X4dd 

2OSm 

20sm 

2llm 

529hrdd 
227hrd 

1 1145 
) 
430dd 

4 1 7 dd 

208, 

7a(C,RJ 

1 49 dd 
1 93 dd 

170m 

2 OS bt ddd 

1 98 ddd 

6 83dd 

170m 

5 09brdd 
176brd 

097\ 
085\ 

369dd 

359hld 

170r 

12 

1 69 t/d 

2 13 r/d 
205*, 

255tT\ 

6 67dd 

2 s I (id 
2 77 lid 
1 77 wz 

192m 

2 34dd 
1115 
1 IO\ 

131 

1 96 r/d 

1 x2 dd 
I 4x 17, 

2 x/Jr\ 

S?‘)hl, 

2 15n1 

1 2 1 03 57 m m 

J 
2 03 m 

1 06 \ 
0 Y7 5 
4 2 3 rid 
412dd 

2 08. 2 03 c 

141 

I 99 dli 

223hr, 

S 4Shf dd 

2 IO ITI 

1 
i 

I9 1Sm 

I 
1 OS 5 
loo\ 

3 8Sdd 

3 78 dd 

*H-IS 4 SSddd, 4 51 ddd 

:H-154 14ddd,409ddd 

J(HGCompound6a ln,l~=11.1~.2- l,la,2=4,2,3a- 1,2.3~=5.73~,3~=21.3r.4=3/~,4=3S.7.8~.6, 
7.88 - 10, 7, 14 = 4 5, 7. 14’ = 6. Xg. 10 - 1,9~.10=9~,10=85,compound7a 1~.1~=11.1~,2-l.lp,2=45,2, 
3r - 132.38 = 4.3%.3p = 21 3~4 = 38,4 = 33,7,& = 65,7,88 = 11,7. 14 = 3 7. 14’= 1_8/j,9 = 9 10 z4.88. 10 

-1,coml’oundl2 ]~.l/~=l].l~,2=15,1~,2=4,3,4=358n,X/~=17.8~9=7,~~,9~=l3.8~~9~~~S.9~.1~ 
= 10 90% Ifi=7 compounds13and14 12,1/J= 11,1~,2- l.]p,2=s 3 15 - 2.7.14=9 7 14.=75.14.14’= 11 
15 15’= 125 



repeated TLC (SI gel) Known compounds were ldentuied by 

comparmg the ‘H NMR spectra wuh those ofauthennc material 

The petrol fracnon afforded 2 mg trldecapentamene and 30 mg G(- 

fdrnesene, the fractions obtamed wnh Et,O-petrol (1 1) gave 

3mgI,2mg2,2mg3,10mg4,2mg5,10mg8,2mg9,8mg10, 

2mg 11, 2mg 12. 4mg 13, 4mg 17 and 3 mg 18 (these 
compounds were separated by TLC, Et,O-petrol, 3 1, then 
several times 1 1 and finally HPLC, reversed phase, 

MeOH-H,O, 3 1) The CC fracnons obtamed wnh Et,0 and 

Et,O-MeOH (20 1) could not be separated duectly Only 2 mg 
crude 7a and 2 mg 15 were obtained by HPLC (MeOH-H,O, 
3 1) After treatment of the mixture with CH,N, m Et,0 and 

acetylanon (Ac,O, CHCI,, 4-pyrrohdmopyrldme. 60’), TLC 

(Et,O-petrol, 3 1, several rimes)) and HPLC (reversed phase, 

MeOH-H,O, 3 1) afforded 5 mg 6a, 4 mg 7a and 8 mg 16 Most 
hkely the orlgmal concns of the sesqmterpenes were higher as the 

tedious separations must have caused loss of material 

12-Acrrox~-10/IH-yuaru-4.1l-dren-3-one (1) Colourless gum, 

IRv$$cm-’ 1745, 1235 (OAc), 1710, 1640 (C=CC=O), MS 
m/z(rel mt) 276 173 [Ml+ (77)(C,.H,,O,),217[M -OAc]+ 

(loo), 216 [M-HOAc]+ (78), 201 [216-Me]+ (46), 173 

[201 -CO] + (56). 

[x]:q= = ‘“g-83, ‘y4, “~“6” (CHCl, c 0 28) 

lp-Hydroxy-lOIYH-gual~-4,1 I-dlen-3-one (2) Colourless gum, 
IRv~~$cm-’ 36OO(OH),1715,1650(C=CC=O),MSm/z(rel 

mt) 234 162[Ml+ (26)(C,5H2202),216[M-H20]+ (lo),206 
[M-CO]+ (7),201 [216-Me]+ (8), 173[201-CO]+ (17),69 

[C,H,]+ (1W 

To 2 10 m 2 ml Et,O, mg 10 LIAIH, and after 5 mm dilute mg 

H,SO, were added TLC (Et,O) afforded 15 mg 14, identical 
wuh the dlol obtained from 8 1 5 14 m 2 ml Et,0 was stured mg 

for 1 hr with 25 MnO, mg TLC (Et,O-petrol, 1 1) 1 8, gave mg 

ldentlcal with the natural compound. 

14-Hydroxy-14,15-oxzdo-lso-a-cedrene (11) Colourless gum, 
IR v~~>cm-’ 3600 (OH), MS m/z (rel mt ) 234 162 [M]’ (28) 

(C,,H,,O,),216[M-H,O]+ (19), 188[216-CO]+ (22) 145 

(loo), 91 (41); 

589 578 546 436nm 

1@1:40 
589 578 546 436nm [~X‘+c = (CHCI,, c 0 1) 

= +33 +46 f47 i-79 
-29 -31 -38 -112 

(CHCI,,cO 14) 

7-Oxo-lCnor-lso-a-cedren-15-al (12) Colourless gum, 

IRv$$>cm-’ 1745 (C=O), 2730,1690, 1640 (C=CCHO), MS 

m/z (rel mt ) 218 131 [M]’ (100) (C,,H,,O,), 203 [M-Me]+ 

(6), 190 [M-H,o]+ (31). 175 [190-Me]’ (34) 147 [175 
-CO] + (64), 

12-AcetoxyJunglstueb-4-en-3-one (5) Colourless gum, 
IRv$$cm-’ 1740, 1240 (OAc), 1710, 1660 (C=CC=O), MS 

m/r@1 mt).274157[M]+ (4)(C,,H,,O,),214[M-HOAc]+ 
(14) 199 [214-Me]+ (4), 93 [C,H,]’ (lOO), 

1alL = 
589 578 546 436nm 

+lO +16 +15 +9 
(CHCI,, c 0 15) [alL 

589 578 546 436 365 nm 
= 

+25 +24 +23 +9 -360 
(CHCI,, CO 16) 

14-Hydroxy-rso-z-cedren-12,15-dmtc actd-14,15-lactone (6) 

Only Isolated as us methyl ester, 6a, colourless gum, 
IR v$$cm- ’ 1730 (CO,R, d-lactone), 1635 (C=C), MS m/z 

(rel mt) 276 136 [Ml+ (100) (C,,H,,,O,), 244 [M - MeOH]+ 
(13), 216 [M-HCO,Me]+ (33) 198 [216-H,O]+ (32), 

[UlL~ = 
589 578 546 436nm 

fll f13 +15 +40 
(CHCI,, ~048) [alk = 

589 578 546 436 nm 

f52 f55 +63 f115 
-(CHCI,, ~038) 

9a,l4-Dthydroxy-lAo-a-cedren-l5-olc acid-14,15-lactone (7) 
Only Isolated as Its acetate, 7a, colourless gum, 

IR vcc’ max4 cm - ’ 1735 (OAc, d-lactone), 1635 (C=C), MS m/z (rel 

mt) 290 152[M]+ (57) (C,,H,z0,),248 [M - ketene]+ (8),230 
[M-HOAc]+ (58) 215 [230-Me]* (17), 204 [248-C02]+ 

(30) 148 (lW, 

14-Hydroxy-[so-a-cedren-15-011 acid-14,15-lactone (8) 
Colourless gum, IRvE?cm-’ 1720 (Uactone), 1640 (C=C), 

MS m/z (rel mt) 232146 [Ml+ (100) (C,,H,,O,), 217 [M 
-Me]+ (12), 189 [217-CO]+ (17), 162 (44), 161 (40), 150 (56), 

105 (56), 91 (62), 

J. stuebelu sesqmterpenes 1205 

To 2 mg 8 m 2 ml Et,O, 10 mg LlAlH, and after 5 mm dilute 

H,SO, were added TLC (Et,O) afforded 1 5 mg 14 whmh on 
acetylanon (Ac,O, 30 mm, 70”) gave 13, Identical with the natural 

compound 
14,14-Dlhydroxy-lso-a-cedren-15-ozc acid-14,15-lactone (9) 

Colourless gum, IR v$,$cm- L 3580 (OH), 1730 (b-lactone), 

1630 (C=C), MS m/z (rel mt) 248 131 [M]+ (9) (C,sH2e03), 
230[M-H,O]’ (10),202[230-CO]+ (17) 187 [202-Me]+ 

(7)> 55 (loo), 

Calls = 
589 578 546 436 nm 

+70 f76 +88 +172 
(CHCI,, ~0.1) 

15-Hydroxy-rso-a-cedren-14-01~ acid-15,14-lacrone (IO) 
Colourless gum, IR v~$cm- ’ 1740 (d-lactone), MS m/z (rel 

mt) 232146[M]+ (100)(C,5H2002),217[M-Me]+ (11),204 
[M-CO]+ (42), 189 [204-Me]+ (21), 175 (41), 150 (95) 105 

(63), 91 (7Q 

C=lh = 
589 578 546 436nm 

+60 +63 +72 +133 
(CHCI,, ~045) 

14,15-Dlacetoxy-rso-a-cedrene (13) Colourless gum, 
IR vz!$cm-’ 1745, 1240 (OAc), MS m/z (rel mt) 320 195 

[Ml’ (25) (C,9H2804), 278 [M -ketene]+ (3). 260 [M 
-HOAc]+ (5). 218 [278-HOAc]+ (lOO), 200[260-HOAc]+ 

(17)> 

12-Acetoxg-l l-hydroxypseudoguazan-4-one (15) Purified as its 

dlacetate, 16, colourless gum, IR vz$>cm-’ 1745, 1235 (OAc). 

MS m/z (rel mt) 278 188 [M - HOAc]+ (5) (C,,H,,O,), 218 
[278-HOAc]’ (12), 97 (lOO), 

[~I:‘%~ = 
589 578 546 436 nm 

+70 t74 +85 +168 
(CHCI,, CO 71) 
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