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Abstract-The aertal parts of Ambrosia artemzsiordes afforded in addttton to known compounds mne new eu- 
desmanolides, twelve S,lO-bts-epr-eudesmanes and five oplopanone dertvatives. The structures were eluctdated by high 
field NMR techniques 

INTRODUCTION 

The genus Ambrosia (Composttae, tribe Heliantheae, 
subtribe Ambrosiinae) with more than 40 species IS 
concentrated m southwestern North America. Many 
species already have been studied chemically, they usually 
contam pseudoguaianolides [ 11. We now have studied A. 
artemisloldes Meyen et Walp. ex Meyen, a narrow end- 
emic species from southern Peru and northern Chile. The 
results are presented in this paper. 

RESULTS AND DISCUSSON 

The extract of the aerial parts gave in addition to 
known compounds (see Experimental) the oplopanone 
derivatives la-le, the eudesmanohdes 2a-2i and the 5,10- 
ba-epr-eudesmane derivatives 3a-3e and 3g-31. 

The ‘HNMR spectrum of la (Table 1) was m part 
close to that of anhydrooplopanone [2]. However, typi- 
cal signals of an angelate group indicated addtttonal 
substitution. The correspondmg low field signal (65.23 
ddd) was coupled with a proton which gave a broadened 
double doublet at 62 28, which only could be assigned to 
H-9. Therefore, the position of the ester group was 
determined. The configuratton at all chiral centres follow- 
ed from the observed NOE’s and consideration of a 
model. Thus, clear effects were observed between H-l, H- 
2, H-4 and H-10’, between H-3, H-2’, H-11 and H-15 as 
well as between H-6, H-4 and H-13. Inspectton of the 
‘H NMR spectrum of lb (Table 1) clearly showed that a 
keto derivative of a double bond isomer of anhydrooplo- 
panone was present As no olefinic proton signal was 
visible and H-10 now appeared as a doublet at 62.14, the 
position of the double bond was elucidated. Spm 
decoupling starting with the H-2 protons indicated the 
whole sequence For a compound without a function at C- 
l we propose the name iso-anhydrooplopanone 

The ‘H NMR spectral data of lc (Table 1) showed that 
an angelate was again present. Spin decoupling indicated 
that an oplopanone derivative with an additional keto 
group at C-7 must be present. The observed couplings 
showed that lc had the same stereochemistry as la and 

lb. The ‘HNMR data of Id (Table 1) were nearly tdent- 
ical with those of lc, only those of the ester groups being 
different. Thus, this dtketone was the corresponding 
cinnamate. Similarly the ‘H NMR data of le showed that 
we were dealing with the la-amsoyloxy derivative 

The ‘H NMR spectrum of 2a (Table 2) clearly showed 
that an alantolactone derivative was present as followed 
from the typical signals of H-7, H-8 and H-13. Signals at 
62.68 and 2 56 further indicated an epoxtde. A W- 
coupling of the lower double doublet with H-3~ required 
a 4a,l5-epoxtde. Thus, 2a was the 4a,l5-epoxtde of tso- 
alantolactone. The ‘H NMR spectrum of 2b (Table 2) was 
m part close to that of 2a. However, an addtttonal low 
field signal at S 3 41 was visible and the epoxide proton 
signals now both were simple doublets. Accordingly, H- 
3a was replaced by a hydroxy group. This was further 
established by partial synthesis from tsotelekm. 

The ‘H NMR spectra of 2c-2f (Table 2) were close to 
that of rso-allo-alantolactone [3] The missing olefimc 
methyl singlet was replaced by pairs of broadened doub- 
lets mdtcatmg substitution at C-15 by oxygen functions 
Their nature easily could be deduced from the corre- 
sponding ester signals Only in the case of 2c such signals 
were absent and the chemical shift as well as the molecular 
formula indicated the presence of a 15-hydroxy group 

The ‘HNMR spectrum of 2g (Table 2) showed that a 
hydroperoxide (68.15 br s) with an additional acetoxy 
group was present. The position of the oxygen functions 
followed from the chemical shifts of H-3 and H-15 while 
the configuration at C-3 was mdtcated by the observed 
small vtcmal couplings of H-3. The same couplings were 
visible in the spectrum of 2b (Table 2). All data agreed 
well with the presence of a 3a,l5-dthydroxy derivative of 
allo-alantolactone. The ‘HNMR data of 2i (Table 2) 
clearly showed that this lactone was the correspondmg 3- 
keto derivative Accordmgly, the H-2 signals and that of 
H-6cr were shifted downfield. 

The ‘H NMR spectrum of 3e (Table 3) was in part close 
to that of b-chaenocephalol cmnamate (3f) [4], an eu- 
desmane derivative eptmertc at C-5 and C-10 also present 
in the extract. The data clearly showed that only the 
signals of the ester residues differed. 
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The ‘HNMR spectra of 3a-3c (Table 3) showed that 
derivatives of eudesm-3-ene with oxygen functions at C-l 
and C-6 were present The nature of these functions easily 
could be deduced from the correspondmg signals and the 
relative positions of the ester groups followed from the 
chemical shifts The observed NOE’s showed that again 
5,10-bls-epl-eudesmanes were present. Thus, clear effects 
were observed between H- 14 and H-6x, between H- 1 and 
H-S as well as between H-5, H-l and H-l 1 These effects 
further mdlcated the configurations at C-l, C-6 and C-7 
which already followed from the couplmgs. The ‘H NMR 
spectrum of 3d (Table 3) showed that the 6-o-/j’-D-gluco- 
pyranoslde of the 1 a,6[Gdlhydroxy derlvatlve was present 
as followed from the couplmgs of the sugar moiety and 
the slmllarlty of the signals of the sesqmterpene part with 
those of 3a-3c, 

The ‘H NMR spectra of 3g--3i (Table 3) indicated that 
most ltkely lsomeric hydroperoxldes were present, prob- 
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3k R = cmn 

31 R=A 

3b 

ably formed by an ene-reactton of 3c with singlet oxygen 
from the sterlcally less hindered stde Accordmgly. the 
stereochemistry was identical m all three compounds as 
followed from NOE experiments Thus, m the case of 3h 
clear effects were observed between H-15. H-14 and H-6. 
between H-l, H-2 and H-5 as well as between H-6, H-14, 
H-15 and H-12 Slmliarly, the stereochemistry of 3i 
followed from the observed NOE’s Clear effects were 
obtained between H-6, H- 15, H-7 and H- 12. between H- 1 
and H-2 as well as between H-3. H-2’ and H-15 The 
‘H NMR spectrum of 3g was close to that of /&chaenoce- 
phalol cmnamate (3f~ The posmon and the configuratlon 
of the hydroperoxlde group followed from the couplmps 
and the chemical shifts of H-15 

The ‘H NMR spectrum of 3j (Table 3) mdlcated the 
presence of the correspondmg 3-keto derivative of 3i The 
couplings showed that the stereochemlstrq was the same 
as m 3i 
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Table 1 ‘H NMR spectral data of compounds la-le (400 MHz, CDCI,, S-values) 

H la* lb 1C Id 1C 

1 5 23 ddd 592brd 609 brd 603 brd 
2 2 31 ddd 257 dd 225 br dd 220 brdd 235 dd 
2’ 190 m 223 dd 197ddd 200 ddd 2 03 ddd 
3 2 85 ddd 2 78 ddd 3.00 ddd 3 07 ddd 3 07 ddd 
4 1 85 dd 297 m 3 09 ddq 3 12 ddq 3 15 ddq 
5 1 34 dddd 116 dddd 1.85 dddd 195 dddd 194 dddd 
6 1 74 dddd 1 69 dddd 2.46 dd 248 dd 249 dd 
6 1 11 dddd 1.28 dddd 2 15 dd 2 17 dd 2 19 dd 
7 2 38 ddd 2 34 br dd 
7 196 m 2 18 m 

4 74 ddd 
10 2 14 d 

460ddd 
1 72 d 1 75 d 1 74 d 

11 1 50 dqq 1 53 dqq 146 dqq 147 dqq 1.47 dqq 
12 093 d 097d 094d 094 d 0.96 d 
13 0.68 d 078d 081 d 0.81 d 082 d 
15 2.20 S 2 30 S 230s 23: s 229 s 
OR 6.04 w 6.14 qq 771 d 795 d 

194 dq 1.98 dq I 54 m 693 d 
1 86 dq 1.87 dq 741 m 3 87 s 

642d 

*H-9 2.28 br dd 
J[Hz] Compoundla 1,2=85, 1,2’=65, 1,9=10,2,2’=135,2,3=65,2’,3=11 5,3,4=10,4,5 

=lO, 49=5,6’=6,6’=6’,7’=125, 5,6=5,11=6,7=25, 6,7’=5, 6’,7=4, 7,7’=135, 7’,10=7’,10 

=9,10=9,10’=10,10’=1 5, 11,12=11,13=65; compound lb 2,2’=175, 2,3=8, 2’,3=11 5, 3,4 
=lo; 4,5=95, 4,10=5,6=5,11=6,7=2, 5,6’=6,6’=6’,7’=125, 6,7’=6’,7=65, 7,7’=19, II,12 

=11,13=65; compounds lc-le 1,2’=6, 2,2’=14, 2,3=6, 2’,3=12, 3,4=4,5=10, 4,10=5,11 
=2.5,5,6=35,5,6’=135,6,6’=165, 11,12=11,13=65 

The ‘HNMR spectra of 3k and 31 (Table 3) only 
differed in the signals of the ester parts. The molecular 
formula of both compounds required a third ring as the 
‘H and also the 13C NMR data (see Experimental) 
indicated the absence of a double bond in the sesqmter- 
pene part Doublets at 63.89 and 3.91, respectively, and 
the chemical shift of H-15 required an oxygen rmg and 
spur decoupling led to sequences with the proposed 
arrangement of substitution pattern of an eudesmane. 
The stereochemistry was determmed by NOE experi- 
ments. In the case of 3k irradiation of H-14 gave clear 
effects with H-6, H-l and H-7 while saturation of H-6 
caused NOE’s with H-7, H-14 and H-15. 

The isolation of eudesmane derivatives from this Am- 
brosia species with quite unusual overall morphology is 
interesting. So far eudesmanolides have been reported 
from only two species [S, 61, m one case together with the 
usual pseudoguaianohdes [7]. Two further species only 
contam costic and illicit acid. All these species previously 
were placed in the genus Franseria which has been 
combined with Ambrosia. It is remarkable that all eu- 
desmanolides belong to the lo/l-methyl series while the 
eudesmane derivatives all are epimeric at C-5 and C-10. 

EXPERIMENTAL 

The an-dried aerial parts (300 g, voucher Dtllon et al 4760, 
depostted m the Fteld Museum of Nattonal History, collected 

20 km WNW of Tacna, S Peru) was extracted wtth 

Et,O-MeOH-petrol(1 .l 1) and the extract obtamed was separ- 

ated as reported prevtously [8] Known compounds were tdent- 

rfied by comparmg the 400 MHz ‘H NMR spectra with those of 

authenttc materials Condtttons of final separation of the new 

compounds are gtven m parentheses HPLC [RP 8 ca 100 bar, 
HP1 MeOH-H,O (9 l), HP2 MeOH-H,O (17 3), HP3 

MeOH-H,O(4 I), HP4 MeOH-H,O (7 3), HP5 MeOH-H,O 

(13 7), HP6. MeOH-H,O (3 2) HP7 MeOH-H,O, (1 1)] TLC 

[sthca gel PF 254, Tl Et,O-petrol (1 4) T2. Et,O-petrol (1 l), 

T3 C,H,-CH,Cl,-Et,0 (9 9 2) T4 CHCI,-MeOH (19 I), T5 

CJCH,Cl,-Et,0 (4 5.1); T6 tolueneeCH,Cl,-Et,0 

(4 5 I), T7 Et@petrol (3 2), T8 Et,O-petrol (2 3)] Thusas 
known compounds 95 mg caryophyllene, 10 mg ar-curcumene, 

30 mg caryophyllene-l/I,lOa-epoxrde, 5 mg y-curcumene endo- 
pcroxtde, 2 mg spathulenol, 4 mg srtosterol, 4 mg strgmasterol, 

135 mg costtc acid, 6 mg 11,13-dthydrocosttc actd [9], 10 mg 

cyperol [lo], 34 mg tsoalantolactone [I 11, 32 mg 11,13-dthy- 
droalantolactone [12], 2 mg munal [3], 500 mg tsotelekm [3], 

40 mg aptgemn, 40 mg kaempferol, 5 mg enodtctyol, 3 mg aroma- 

dendrm, 4 mg aromadendnn-3-O-methyl ether and 14 mg sco- 
poletm were isolated and the followmg new ones: 64 mg la (Tl, 

R, 0 7), 2 mg lb (HP2, R, 6 9 mm), 37 mg lc (T3, R, 0 5), 2 mg Id 
(T5, R, 0.4), 1 mg le (HP4, R, 22 6 mm), 250 mg 2a (T7, R, 0 4), 

30 mg 2b (HP5, R, 4 0 mm), 165 g 2c (HP6, R, 8 8 mm), 930 mg 
2d (T7, R, 0 3) 39 mg 2e (T6, R, 0 9), 3 mg 2f (T5, R, 0 6), 2 mg 2g 
(T7, R, O.l), 63 mg 2h (HP7, R, 11 7 mm), 2 mg 2i (T4, R, 0 5), 

9 mg 3s (TS, R, 0.5) 2 mg 3b (HP4, R, 56 mm), 22 mg 3c (HP2, R, 
18 2 mm), 22 mg 3d (HP6, R, 8 3 mm), 1 mg 3e (T2, R, 0 6), 3 mg 
3f (HP3, R, 19 mm), 3 mg 3g (HP4, R, 20.5 mm), 4 mg 3h (HP4, R, 
19 3 mm), 14 mg 3i (HP4, R, 33 3 mm), 11 mg 3j (HP4, R, 43 2 

mm), 260 mg 3k (Tl, R, 0 6) and 12 mg 31 (HP2, R, 15 6 mm). 
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Table 2 ‘H NMR spectral data of 2a-2i (400 MHz, CDCI,, d-values) 

H 2a 2b 2c 2d 2e 2f 2g 2h 2i 

ld( 

1P 

21 

28 

1 

5 

6~ 

6B 
I 

8 

9a 

9l3 
13 

13’ 
1.4. 

15 

I 5’ 

OR 

121 m 1 68 m 

1 60 m 1 37 m 

I 1 70 in I 1 85 m 

P: rzdd . r 
157 rm 

1 63 m 

0 95 ddd 

290 hr cddd 

4 48 ddd 

1 51 hr dd 

2 20 dd 

611 d 

5 56 d 

1.(X1 \ 

268 dd 

2 56dd 

z 4.1. dd 

2 26 d&l 

1 53 ddd 

0 96 ddd 

292 hr kid 

4 48 ddd 

1 56 hr dd 

2 20 dd 

611 d 

555 d 

n_qx_ s 

280 d 

264 d 

1 32 m 

148 m 

12 15p 

)205 m 

2 !5- 

203 m 

I 28 ddd 

3 05 hr ddd 

4 63 ddd 

1 47 hr dd 

2 18 dd 

6 13 d 

562 d 

049 F 

4 IO hrd 

3 98 hr d 

1 36 m 1 36 M 
1 52 nr I 53 m 

L::,, Km 

5 x,0 hr ‘, i%hr 5 

2 !!I! br d 2!6brd 

I 90 ddd 1 91 ddd 

131 ddd 1 36 m 

303hrddd 3Mhrddd 

4 54 ddd 4 55 ddd 

I 49 hi- dd 151 brdd 

2 20 dd 221 dd 
6 16 d 6 16 d 

5 64 d 5 64 d 

091 L 0% \ 

448 hr d 467 hrd 

443 hrd 457 hr d 

2 07 r 7 70 d 

7 54 m 

7 40 m 

646 d 

1 33 m 

1 50 m 

2 I& 

200m 

209br * 

1 84 ddd 

1 30 m 

293 hr ddd 

4 52 m 

I 48 hr dd 

2 17 dd 
6 14 d 

5 59 d 

n_8_q ‘. 

4 52 m 

7 57 m 

735 m 

709 d 

591 d 

* 
* 

* 

* 

4.4.1 hr s 

2 10 m 

290 dd 

3 08 m. 

4 50 ddd 

191 dd 

I 82 dd 
6 29 d 

568 d 

1. I.6 \ 

4 72 hr , 

8 15 (OOH) 

1 79 m 

1 40 m 

I 13 m 

195 It, 

4.11 hr \ 

289 dd 

2 04 ddd 

_iI?oddddd 

4 56 ddd 

I 86 d 

626 d 

5 65d 

I_ 09 \. 

445 hi- d 

4 16 hr d 

2 09 ddd 

1 79 ddd 

2 50 ddd 

2 65 ddd 

3 19 dd 

2 26 dd 

229 /dMdd 

4 63 ddd 

1 99 dd 

1 83 dd 

638 d 

5 74 d 

1. x ‘ 
442 hrd 

4 32 hr d 

*Obscured 
;-[H-z] Co-u& & to- M 5,6ir_= 2 5, 5,6#= 6~(;6jf= 6jf,7= i-2 5, 6~; 7 = 7, 7,8=R,,Ba_=5, 7,i-3=12; 7,>j’=i_. %,9l’;-=2; 92,9fj.=i-6, 

compound 2a 3a,15=2, 15,15’=45, compound 2b 2a,3=2/?,3=3, 15,15’=4, compounds 2c to 2e 15,15’=11.5, compound 2g 6~68 
=1-35,+x;7=7, 7,8=8,9~-=8, 7,13=25, 7,;.y-i; a,scr=5,9nr;~~=;-j;,vm~ou~d;A 3;68=i5,61,6/7=i-35,6a,7=7,a=b9a=~,,98-7. 

6~,7=~;5,7,i3=25,7,~3’=2,i5,i5’=ii5,compouird2i ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

hr,7=7, 68,7=105, 7,8=85, 7,13=3, 7.13’~25, 8,9x=5, 8,9p=ll 5, 9~(,9p=14, 15,15’=12 

Table 3 ‘H NMR spectral data of 
- 

H 3a 3b 3c 3d 3e 3f 

1 491 dd 

3 5 35 hr F 

5 2 20 hr d 

6 423 dd 

11 I 75 m 

12 1 06 d 
13 096 d 

1.4. LO.7 \ 

15 1 89 br F 

OR 766 d 

752 m 

7 39 m 

643 d 

3 68 dd 

5 33 hr \ 

2 63 hr d 

545 dd 

201 m 

098 d 

095 d 
097 \ 

I 73 hr 7 

8 02 d 

693 d 

3 86 \ 

3 66 dd 

5 32 hr ,\ 

2 56 hr d 

5 34 dd 

I 99 m 

101 d 

095 d 

0.94. < 

I 68 hr F 

768 d 

7 53 m 
7 39m 

643 d 

3 49 dd 

523 hr 5 

245 hr d 

439 dd 

2 24 m 

105 d 

097 d 

0.54. >_ 

190 hr * 

444 d 

3 33 dd 
3 22 m (3H) 

3 86 dd 

3 64 dd 

3 49 dd 

2 28 ddd 

2 08 ddd 

233 hr d 

531 dd 

1 98 ,,I 

096 d 

0960 

086 \ 

497 hr s 

431 hrs 

603 qq 
197 dq 

1 83 dq 

3 52 dd 

2 30 ddd 

2 13 ddd 

2 38 br d 

5 36 dd 

204 m 

101 d 

096d 
0.87 .\_ 

4 85 hr .s 

4 36 hr 7 

765 d 

7 52 dq 

7 37 m 

640d 

*H-2 5 75 dd, tH-2 2 33 dd and 1 99 ddd, $H-2 2 12 dd and 2 61 dd; t$H-7 2 18 m, //H-7 2 22 m 
J[Hz] 11,12=11,13=7, compound 3a 1,2=65, 1,2’= 10, 5,6=85, 6,7=45; compounds 3b to 3d 1,2=7, 1,2’=10, 5.6 

=115,6,7=5,compounds3eto3g; 1.2=45,1,2’=115,2,3=25,2,3’=2’,3=5,2’,3’=3,3’=13,5.6=115,6,7=5,compound 

3h 1,2=15,1,3=25,2,3=10,5,6=75.6,7=35 .compound3i 1,2=45,1,2’=12,2,2’=14,2’,3=55,compound3j 1,2=6.1,2’ 
~12, l,OH=5,2,2’=175,compounds3kand31 1.2=5,5,6=12,6,7=7.OAng 3,4=7.3.5=4,5=1 5,OCmn 2,3=16,OA 

2,3=8, OGlu 1,2=8. 2,3=3.4=9, 5,6-Z 5,6’=55, 6.6’=11 5 
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Colourless 011, IR YLY:‘~ cm- 1 3520 (OH), 1700, 1640 

(C=CCO,R), MS m/z (rel. mt ) 220 [M - RCO,H] + (48) 202 (5) 

187 (2), 177 (100) 159 (29). 147 (5), 131 (76), 103 (20) 
1?,6B-Dthydrouy-5.10-b1~-ep1-~~~~~~-3-ene-6-O-[~-~-~~~c~~- 

pyranoatde] (3d) Colourless gum, IR Y~~~,‘:“~ cm ’ 3580 (OH), 

MS m/z (rel mt) 220 [M-sugar]’ (56) 202 (6) 177 (100) 159 
(29). 145 (14), 119 (21) 107 (29) 

b~~-Anyeloyloxv-l~-hydror~-5,10-h~~-epl-eudesm-4(15)-ene (Se) 

Colourless 011, IR ~‘_‘~‘3 cm ’ 3500 (OH), 1700 (C=CCO,R), 
MS mjz(rel mt ) 320 235 [M]’ (4)(calc for C H 0 320 235). 20 32 3 
277 (0 5) 220 (31). 202 (1 I), 177 (34). 159 (36) 83 [RCO]’ (100). 

55 (67) 

6~-C1nnamoylox~-la-hydro~y-3~-hydroperowy-5,1O-b~s-ep~- 
eudesm-4(15)-enr (3g) Colourless 011, IR Y~~~‘J cm- ’ 3510 (OH), 

1690, 1630 (C=CCO,R), MS m/z (rel mt ) 382 214 [M - H,O]+ 

(0 9) (talc for C,,H,,O, 382 214) 339 (0 5). 25 I( 1 5). 234 (7). 191 

(8) 131 [RCO]’ (IOO), 103 (22) 

6~-C1nnumoylox~-11-h~droxy-4~-h~~droperoxy-5.1O-h~~-ep~- 

eudetm-2-me (3h) Colour\css 011, IR Y~~~‘~ cm- I 3530 (OH), 

1700, 1640(C=CCO,R),MS m,z(rei mt) 382214 [M-H,O]+ 

(0 2) (talc for C,,H,,,O, 382 214). 367 [M -OOH]+ (0 5) 339 

(0 I), 234 (5 5). 131 [RCO]’ (lOO), 103 (22) 

6/I-Cmnamoy/ouy~- 11-h!tdrorv-3B-h~droperouy-5,10-h~s-epl- 
eudeym-4-ene (3i) Colourless orI, IR r~zi’,‘f~ cm-’ 3510 (OH), 

1695, 1635 (C=CCO,R), MS m,/z (rel mt ) 382 214 [M-H,O]+ 

(0 5) (talc for C,,H,,O; 382 214) 367 (0 4). 339 (0 4) 234 (4 5) 

131 [RCO]’ (44). 103 (13), 73 (69) 61 (100) 
6[~-Clnnumoyloxy- I r-hydroxy-5,lO-hls-epl-eudrsm-4-en-3-one 

(3j) Colourless 011, IRv~~‘,‘~ cm- ’ 3520(OH), 1710(C=CCO,R, 

C=CC=O), MS m/z (ret mt) 382214 [M]’ (3) (talc for 

C,,H,,O, 382214) 234 (18). 191 (35). 131 [RCO]+ (100) 103 

(14) 
h~-C~nnamoy~oxy-5,10-hr~-ep~-eudesmane-l~~,4~-epox~de (3k) 

Colourless 011, IR vzi’,1,c’a cm- 1 1710. 1630 (C=CCO,R), MS m/z 

(rel mt ) 368 235 [M] + (4) (talc for C,,H,,O,. 368 235), 220 

(57) 131 [RCO]’ (100) 119 (28), 93 (38) 81 (44) 13CNMR 

(CDCL,, C-l to C-15) 84 5, 23 7,419,82 5, 53 2, 720,43 3, 21 2, 

289,484,274,236,199, 17 1,236,OCOR 1666, 1183. 1449, 

1344, 128 1 (2C). 1289 (ZC), 1303 

6~~-A~1r.~oy/ow~-5.10-hr~-ep~-eudetman~-1~,4~-epov~de (31) 
Colourless 011, IR vkr&‘l cm- ’ 1700, 1600 (C=CCO,R), MS m/z 
(rel mt) 372 230 [M]’ (0 6) (talc for Cz3Ha204 372 230). 220 

(8) 205 (5) 177 (8). 159 (9). 135 [RCOJ’ (100). 107 (13) 

2 

3 

4 

6 
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