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Akatract -A new 3,4seco_ambrosanolidc was isolated from Ambrosia ortemisiijolin and idcntrfied by means of 
spectroscopic evidence (‘H and “C NMR, IR and MS). 
____ __._ .- . -- _--. - - -. .- -.. .- 

A number of sesquitcrpene lactoncs belonging to the 6.12-y-lactone moiety (1770 cm _ ‘; 64.74, hr d, J IT 5 Hz_ 
pseudoguaianolidc (and also 4,5-sect-pseudoguaianohde) I;rtonic proton, H-6), two secondary methyls gving rise 
group have been isolated so far from Ambrosia to three-proton doublets (6 1.11, I 17.5 Hz and 60.92, J 
urremisiijoliu spe&s of various geographic origins [ 14 J. c 7 Hz, H,-13 and Hs-14. respectively) and a tertiary 
Our previous investigations concerning Yugoslavian methyl (61.30. s, H,-15). The magnitude of the vicinal 
species (originating from the locality near Novi gad) [3.4] coupling concerning the lactonic proton was in accord- 
also revealed the same type of &ztones, such as 4- ance with the &fusion of the Lectone ring. which is 
hydroxy-30x0pseudoguaian-6,12-olide (I), b-acetoxy- typical for ambrosanolides. The presence of an isolated 
30x0pseudoguaian-6.12-olide (2), psylostachin (3) and aklehyde group (1725 cm-‘; 69.58, s), as well as a 
psylostachin C (4). As a continuation of these chemotaxo- carboxylic function (co 1715.24OO3500cm-‘; 610.58 br 
nomic studies, five y-lactones were isolated from the s) indicated a biogenetically plausible structure, that of a 
CHCI, extract of the whole plant of Ambrosia at- 3.4sec~pseudoguaian-6,12-olide (Scheme I), possibly 
remisii/olio (collected near Par&o. Yugoslavia). Whereas obtained via an oxidative cleavage of the C-3/C4 bond in 
four of them were readily assigned (according to the the 4-hydroxy-3-oxoprecursor (lh previously identified in 
spectral evidence) as the known compounds, such as the Qme plant species [4]. This type of 3.4fragmentation 
cumanin (S) [ i,S], cumanin diacetate (6) [S] and the was previously encountered only in the heknanolide 
already mentioned compounds 2 and 4, the remaining series (i.e. pseudoguaian-8.12-olidc with l&z-positioned 
crystalline lactonc (7) (CIMS: M + H. m/z 283. cor- methyl), Leading to dilactones. such as vermeerin and 
responding to the mokcular formula of C,,H220,) was greenein [6]. The ‘“CNMR spectrum of 7 (see 
shown to be new. This compound exhibited structural Experimental), revealing (in addition to the functionalities 
features similar to those of ambrosanolides 1 and 2. ie. quoted so far) three methylenes (C-2, C-g and C-9). three 
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mcthine groups (C-1, C-7 and C-11) and a quatcrncry 
carbon (C-S), which all fit the proposal structure. 

Upon treatment with CHIN, (in ether) compound 7 
was converted to the corresponding methyl cstcr (8) and, 
to a smaller extent, into the kcto-cstcr (9). After the 
separation of tbcsc compounds (by means of column 
chromatography) a ‘H NMR (400 MHz) study of the 
major product 8 was undertaken. Whereas the signals due 
to H-l. H-2. H-7 and H-11 were superimposed in the 
spectrum of 8 measured in CDCI, (Table I), the appli- 
cation of &D, as the NMR solvent enabled their 
resolution and, with the aid of spin decoupling, almost a 
complete spectral assignment, revealing coupling patterns 
(Schctnc 1. a and b) fully compatibk with tbc proposal gross 
structure. At the same time. vi&al couplings concerning 
H-IOmcasurcdmthe’H(Me-14}NMRspcctrumof8(in 
CDCI,), assigned to an axial-axial (Jt0498 z IO Hz) and 
two axial<quatorial couplings (1104 I~ = J1b.9, 
= 4 Hz), indtitcd a chair (or a skew chair) conformation 
for the seven-membered ring with c&positioned 
CH#XOH and Me-14. occupying quasi-axial (B) and 
quasi-equatorial (B, positions, respectively. A contir- 
mation of the quasi-axial position of the CHaCOOH 
group is also obtained by the observance of a long-range 
W coupling bctwccn H-l and H-6, which is typical for 1.3- 
cquatorially positioned protons. The remaining proton 
from the ring junction (H-7)coukl bc placed (according to 
the magnitude of J,, ,) in a CLS (go&c) position with 
respect to H-6, which is in accordance with a half&air 
conformation of the pentacyclic ring In such a case, the 
magnitude of J, ,, , of > 7 H2 which could bc interpreted 
(according to the well-known Karplus equation) either as 
a cis- or a rranscoupling is more likely to bc assigned to 
the former. corresponding to I I&orientation of MC-13. 
This is also supported by the observed considerable 
diamagnetic shift of H-l I in CbDo (i.e. 6~~1, -6c;~, 

- 0.79 ppm) which could bc explained by a positioning of 
bcnxcnc in a parahcl alignment with tbc Iactonc riogat the 
side occupkd by H-11, and (according to Dreading 
models) it could only bc tbt a-ride, since the /I-side is 
protected by tbc seven-membered rin8. The stcrco&mi- 
cal assignment of the quaternary ccntrc (C-S). i.e. S/I-Me 
and Sa-CHO (as shown in S&cm I), is mostly based on 
the proposed biogenetical relationship of lactonc 7 to the 
previously detected co-occurring ambrosanolidc 1 [4]. It 
should also bc noted that the application of the aromatic 
NMR solvent altered some of the vicmal couplings in 8 
(e.g. those concerning H-6 and H-10. see Tabk 1). thus 
indicating conformational changes. 

The iH NMR spectrum of kcto-cstcr 9 (Tabk 1). the 
product obtained by thr: reaction of 7 with CHINl 
(involving both COOH and CHO groups), diReral from 
the spectrum of 8 by the occurrence of a three-proton 
singlet (62.29. McCO) instead of a low-field signal of 
CHO and this also fits the proposed structure. 

EXPERlME!UTAL 

Plant marenal. Ambrosia anemrsnjo@a L (spccnncn No. 

250783) was idcntdcd and collectal by 2 JokWmovif (Botanic 
Garden. Facuhy of Scicnx. Belgrade) in summa 1983. near 
Pan&o (co I5 km northcut from BeI&) Yugoslavia. 

Isolonon pocedwc. A crude CHCl, extract (52 g). obtained 

from the mdcred mrdricd whok plant (5 k@ using the usual 

procedure [3.4]. was chromatographcd on a srhca gtl column. 

The eluuon was started with C,H, and the polarny of the clucnt 

was gradually imcascd by addluon of Et,O. The locconcs, clutcd 

m the followmg order (the rauo of C*H,. El,0 is grven In 

parcnthcus):2(9.5:0.5~6(9:1).7(8.5:1.5~4(8.5:1.5)and5(4:1). 

were dared from the crude fracuons by rcchronxatography 

and.:or crystallization. The dent&&on of tbc known com- 

pounds. I.C. b-aceioxy-)-oxo-pxudoguairnd.IZ~lide (t 

Tabk I. ‘HNMR speclral data of compounds 7 (8OMHz). 8 (4CQMHz) and 9 

(400 MHz) (TMS as mtanal standard) 
. - .- ._ - _ 

H 7 [ (CD,)zCO] 8 (CDcl,) 8 (C,D.) 9 (CDCI,) 
-.- - _-- .- -- _.- 

I 

2A 

28 

4 

6 
7 

8a 

8B 
9x 

9B 
IO 

I1 

I3 

14 

I5 

2.529 m 

2.72 dd 

2.32 dd 

9.58 s 

4 74 d (br) 
2.5-2.9 m 

2.7 29 m 

9.49 5 

47ld(br) 

-2.85m 

2.61 dr 

2.12 dd 

2.1866 

8.88 .s 

4.82 dd 

226 ddr 

2.8-2.9 m 

229 5 (MSO) 

4.72 d (br) 
295 ddr 

I I.2-1.6m 
I .C. I .6 m 

I.09m (IH), 

0.8- 1.0 m I.15 l.5m 

I (3H) 
; 1.25 m 

I 69 m l64m 1.22 m 1.58 m 

3.02 qur 2.87 qui 208 2.8-2.9 m qu1 
I.1 I d I.166 0.84 d I.146 

0.92 d 0.91 d 066 d 0.81 d 
I.3OS 1.32 J I.01 I I.41 s 

COOH(Me) IO.58 s (br) 3.70 J (Me) 3.32 s (Me) 3.69 s (Me) 
~ .- ._-. 

I (Hz): in 7: l.2A =4; l.2B-6.5; 2A.28- -18; 6.7-J; 7.11 - ll.l3=7.5; 

lO.l4=7; in 8 (CDCl,r l.lO- 10.9x-4; lO.Pfi= I@, 6.7-4.5; 7.11 - 11.13-7: 

IO.14 - 7: In 8 (C,D,r 1.U -4; l,2B-6; 2A.2B- - 18; l,lO- 10.91-4; lO.Pg 

=8.5:6.7-5.5;1.6~0.6;7.&~7:7.8~-5:7.ll~lt.l3~7.5;l0.l4~7;~n~ 

6.7=5;7.8~-5:7.8x=6or8;7.11-6or8;10.14-11.13-7 
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_ 170mg). cumanin diaatatc (6. _ 20 me), psyiostachia C (4. 
-3Omg)andcumrnin(S. 4 1.3 gL is basal on the bdentity of 
tbar spectral data (‘HNMR and IR) to the pubLishcd onto 
[I. 3.5) A specimen of cumanin (5) was abo converted to its 
d&ate (6) by tiylation with Act0 in pyridinc at room temp. 
(for 24 hrj 

-C,H,Os]’ (19.5).222[M -C,HIOs]’ (21).55(100).43(71). 
41 (YSk ‘HNMR: sot Tabk I. 4-Mctbyl-4-oxo-3.4-~sco 
ambrosan-6.12-ohdc-3-oracid methylester (9)wasobtainedasa 
byproduct in the rcwztron of 7 with CHsNs. The purifKd 
crystahine compound 9 (clutcd after the main product 8. xt 
above), mp (uncorr) l32- 134.5’. was idcnt~hcd by comparison of 
us ‘H NMR data IO tbosc of compound 8 (Tabk I). 

Aclmov~s-The authors arc grateful IO rhe Scrbun 
Academy of Scrcnces and Arts. and IO the Serbian Research Fund 
for finan&l support. 

40xo-3.4~oamkosan-6.12-obde-3-or acid (7) was iso- 
lated from tbc crude fnction by qstahiation from 
MesCGpctrol; mp (uncorr) 171.>176”. [z]b” -0.88” and 

123 ::, -4230” (h&CO. c 0.9lOk IRvF,cm-‘: 1770 (7- 
lactom C-O), 1725 (aIdehyde Clo), 2400 -3500. I71 5 (COOH); 
CIMS (rso-butane), 70 eV. m/r (rcl inc.): 283 [M + H] l (12). 281 
[M-H]’ (25). 265 [M+H-HsO]’ (IOOL 263 [M-H 
-HsO]’ (5). 247 [M+H-2xHsO]’ (4.5). 237 [M+H 
-HI0 -CO]- (9). 235 [M -H -HI0 -CO]’ (4.5). 219 [M 
+H-2xH,O-CO]’ (8.5); “CNMR (5OMHz C,D,N I. 
+TMS): b10.5 (q. C-13). 21.0 (4). 220 (qA 23.4 (I). 29.4 (I), 30.7 
(I). 37.1 (dj 40.6 (6). 41.6 (a), 43.5 (d), 55.9 (s. C-S), 85.3 (d, C-6). 
176.7 (J. C-3). 178.4 (s. C-12). 203.7 (d,C+ ‘H NMR: sccTabk I. 2. 

40xo-3.4wr~ambrosand.12-olidc-3-oif d methyl ester 
0) wasobtamcd asa main product by reactron of 7 with CHIN, 3. 
m Et,0 at the room temp. (ovcrmgh~). Silm gel column 
chromatography (C,H,-EIA~, 97:3) afforded the crystallmc 4. 
ester 8. mp (U~KYXT) 102-105’. [alto -0.91’ and [a]& -9.09’ 
(CHCI,. c 0.22@ IR wEa) cm - r: 1770 (g-krone C-O), 1730 5. 
(ester + akiehydc C-0); EIMS @robe) 70 eV, m/r (rel. int.j 296 
[Ml’ (3.5). 278 [M -HsO]’ (3.5). 267 [M -CHO]’ (IO). 265 6. 
[M-OCH,]’ (13). 237 [M-COICH,]’ (13.5). 223 [M 
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