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Ahhct-The aerial parts of Corula cincrco gave, in addition IO widespread compounds, a characteristic diacetyknic 
spirokctal enokthcr and several scsquiterpem leaones. thra of them being glaucolidclike l&ones. The structures 
were clucidatcd by highfield ‘H NMR spectroscopy. 

INTRODUCllON 

The genus Cot&a (tribe Anthcmideae) has hen studied by 
several groups. Typkal acctyknic compounds seem to be 
characteristic for this genus [I]; however, scsquitcrpcnc 
lactoncs were rrportai from two species [2,3]. As it is still 
not clear whether 01 not this genus shoukl be placed into a 
separate tribe [4,5], we have studied a further species. The 
results will be discussed in this paper. 

RESULTS AND DlSCUZMON 

A reinvestigation of Corulo cinerea Del., from which 
only &ones hod been isolated [6]. gave B_famcscnc, 
a- and ycurcumtne, camphor, taraxastcryl acetate, 
the spiro ketal cnokther 6 [7], dcsacyl hmnobiokk 
angelate [ 8). 6a-angcloyloxy- 1 a-hydroxyv4&, 
9Z.11-trierP~l2-olide [9]. as well as Bve furtbcr scs- 
quitcrpcne liuztoncs, the gcrmxzan elides 14 AuKi the 
guaiandidc 5. The structure of 1 followed from the 
cbaractcristic ‘H NMR spsarum (Tabk 1) All the signals 
were assign4 by spin decoupling which kd to the 
sequence H->H-9 while the doubk doubkt at d 272 and 
a singlet at 1.46 indicated the presence of a l,l@cpoxidc. 
Inspection of a model showed that thecouplings observed 
agreed with the proposal stcreache&ury. 

Thc’HNMRspcctrumof2and3Cfrbkl)indicatal 
that these compounds were dosely related, lpaonc 3 being 
the acetate of 2. At ekvatai temperature all signals uz&d 
be assigned by spin daoupling thougb a few were 
unresolved multiplcts. The presence of gkucolid&ikc 
lactoncs wax indicated by a pair of broadened doubkts at 
d 5.02 and 4.82 (H- 13) and a pair of doubkts at 65.64 and 
4.69 (H-S and H-6). A kcto group at C-l afTordal a 
downfkki shift of two cxomcthyknc proton signals and a 
doubk doubkt at 64.98 was due to H-8 as it was coupled 
with signals which only could be those of H-9. Tbc relative 
position of the acetoxy group in 3 fdlowbd from tbc 
cbemkal shift. 

Tbc ‘HNMR spectrum of 4 (Tabk 1) showai that a 
further glaucotide-like Loaone was present. When the 

spectrum of 4 was compnrcd with that of3 it was obvious 
that the exomcthylene group was rcphced by a trisubsti- 
tuta! doubk bond. The H-8 signal was now only a doubkt 
and spin decoupling showed that it was coupkd with a 
broadened doubkt at bS.11. Accordingly. a A9double 
bond had to be assumed. The presence of a I-hydroxy 
group was dad& from the broadenal double doublet at 
64.54 which on irradiation SW the doubkt at 
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Tabk I. ‘H NMR spectral da c4 1-S (a MHz. CDCI,. TMS as int. 

standard) 

I 2.72 dd 
2 1.63 m 
2. 2lSm 
3 245 m 
3’ 2.33 m 
5 5.29 brd 

6 4.29 f 
7 2996666 
8 4.13dr 
9 
9 I 

LOad 

13 
13’ 

6.40 brd 

6.16brd 

14 
14’ t 1.466s 

I5 1.88 brr 

OAC - 

- 
25Om 
3.15m 
238m 
2lOm 
5.45 d 

4.64 brd 
- 

4.35 brdd 
264dd 
3.35 brd 

5.13 brd 
5.00 brd 
5.77 d 

5.72 d 

1.75 brs 

213s 

263 m 
4.Wbrdd -. 

1.92 m 1 
3.23 m 206m 
258m 

t 

235 m 

241 m 
235 m 

5.64 d 4.65 d 3.43 brs 
4.69 lnd 5.56 brd 5.67 dd 

- - 3.03 dddd 

4.98 dd 5.90 d 4.68 ddd 

275 I 
3.29 brd 1 5.1 I brd 

235 m 
3.09 brd 

5.02 br d 5.00 brd 6.25 d 

4.82 br d 4.94 br d 5.79 d 

5.80 br d 

5.76 d I 
1.91 brs 

t 
1.72 brs 

1.78 brs 1.78 brs 4.99 q 
4.83 q 

209s 208s 204s 
202 s 211 s 

I(Hrb compoubd 1: 1.2 - 19 1.2’ - 3; 5.6 - 6.7 - 9.5; 7.8 I & 7.13 
-~k~.l3’-2;8.9-B;compouadr2~3:5.6-1~8,9-3;8,~-1l; 
9.4-14 13,13’-13;COUl#WUnd4: 1.2111; 1.2’14.%5,6-ll;8,9 
- 10.5; 13.13’ - l2;ccu1po1md5:5,6-4.Y;6.7-7;7.8-1~,7,l3-3.5; 
7. 13’ - 3; 8.9 - % 8.Q - la 9.9’ - 15. 

65.11. Comparison with the data of a corresponding 
angelate with a 4.S-cpoxy group, in which the 
stcrcocbcmistry bad been established [Jakupovic, J., 
unpublished], indicated identical con&ration. All the 
data_ therefore, agreed best with the proposed structure. 
Compounds 3 and 4 are probably formed by oxygenation 
of &x-acetoxycostunolide at C-7 followed by allybc rear- 
rangement and aatylation. This diacctate then probably 
reacts with oxygen at C-l and a hydrogen is abstracted at 
C-14 or C-9. This is supported by the occurrence of 7a- 
hydroxy derivatives and the corresponding A’“‘‘-1% 
aatoxy &tones in a Poduchaenium species [lo]. 

The ‘HNMR spectrum of 5 was close to that of 
chrysostamolidc acetate [ll]. However, the cbangai 
configuration at C-6 and the presence of a l( 10)doublc 
bond was obvious. The coupling of H-6 was cbaracteristi- 
tally different and the cxomcthykne signals were missing. 
All signals were assigned by spin decoupling and only 
those of H-L H-3 and H-9 overlapped. 

The chemistry of this Corulu species may be an 
indication that this genus is related to the typical 
Anthemidcac genera like Arremisio, Chr~sunrhemum and 
7Mocetum. Thus compounds like 6 have only been 
isolated from members of the tribe Anthemidcae. 
Previous studies have shown that acetykncs of the 
dchydrofakarinone type are also widespread [I]. They 
have, however, also been reported from other tribes. 
Squiterpcne lactoncs which are highly oxygenated are 
present in many Arremisia species and related gcmza. So 
far glaucolidc-like lactoncs have never been isolated from 
specks outside the tribe Vemonicu and no bones of 
type 24 have been reported. Further investigations may 
show whether these compounds are cbaractcristic for 
Cotulcl or for a section of this probkmatic genus. 

CX?UIMCNTAL 

T&~dnedraLlprts(1509)(~UsctedintbeRedSa 
ccastalre&nnarHurgadainAprit1984voucherdepcnitcdin 
the deputrhcnt of Botany. Univusity of Aniut. E.gypt) were 
extr&%d with MeOH-Et,@J~~trd (I : I : I) and the atrwt was 

workai-up u reported pfekudy [ 121. The CC fraction (SiO*) 
with petrol gave by TLC (SiOl. AgNO,cartcd) 2 mg a- and 2 q 
~aswcllu4m~~famaenc. The faction oMairud 
with Et#qctrd (I: IO) gave by TLC @Oz. W 2%. 
EtlCQctrd, 1: 10) 30~ caxnpbor and t5 ma -cryI 
TIC The frraioa with Et,wd (I : 3) gave by TLC (same 
sdvcn~) 5 mg 6. TIC d I& fmioa with EtlOqctrol (I : t and 
2:3) gave IOtrt~ &qUaura&Wi& angelate and 3~ 5 
(R, 0.2). TLC (CHCt,-MeOH, IO: 1) of the f-ion obuinod 
with Et,0 pn IO mg 3 (R, 0.83). 2 w 6aeyloxy-la- 
hydroxy~E.9Z.I I-t&n-8a.l2_oh& (R, 0.63), 3 rq 1 
(R,~62)arul5tng2(R,0.33).TLC(Et,O)of1hcmostpdarCC 
frmztion (Et,C&McOH, IO: I) gave 2 mg 4 (R, 0.42) and 20 mg 2. 
Known annpounds were identi6al by compuiq the 400 MHz 
‘HNMR tpacm with thm of rutbcmk nwcri~I_ All 
amlpoundr were lmlopmw by TLC in d&rent solvent 
mixtlua. 

Lkacelyl IU/l@&de-lp.loa4poxidr (1) cdourlat oil; 
IR ~san-~: 3600 (OH), 1770 (y-lbctonck MS m/r (rd int.): 
264.136 [Ml’ (2) (uk for CI,HloO.: 264.136). 246 [M 
-H1O]’ (9 228 [246-HrO]’ (5). 213 [228-Me]’ (4L 55 
(lOOk CD (McCN) AtI., - -0.1. 

I)_Acnoxy-Sa-hydroxy-1.1 I-d&&o- 11.13-dU1pfrcwnh)rlre 
~orin(2).Colourksroil;IRv~cm-‘:3600(OH),t~O(~ 

lactose). 1745 (OAck MS m/r (r&%.t 320. t 26 [M] ’ (10) (o&z. 
for C,,Hao06: 320,126). 260 [M-HOAc]’ (IOO), 242 
[260-HaO]’ (53L214[242-CO]’ (40kCD(MeCNtAa,,r - 
+ 1.3. 
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&.l+D&eroxy-7.1 14ch~rcwl1,13dAh+omhjdmorrlmrin 
(3~Cdwrlaroil;IRv~cm-‘:I~S(r_Ldo~).17~(OAc~ 
MS m/z (rcl int.). 302115 [M-HOAc]’ (1.5) (ak. for 
C,,H,,0,:302I1~),287[302-Mc]‘(1),260[302-kcta~]’ 
(14). 242 [302-HOAc]’ (16), 55 (1OOb 

84 I 3-Diae~oxy- I a-h+xw E7( I I ~9Zrrim 64 I 2- 
di& (4). Colowkm oil; IR @an-‘: Moo (OHk 1780 
(y-lrtmc), 1745 (OAck MS n/r (rd. iat.t 364.152 [M]’ (0.2) 
(alc.forC,,H~.O,:36).lS2).30)[M-HO~]’(O.6).262[3W 
-kctau]’ (3). 244 [304-HOAc]’ (6), 216 [2U-CO]’ (4), 
173 (36). 121 (58). 55 (lOOk CD (Mm AQ~ - -0.26. 

~-1.I~Deh~~141CcW~~ky oce~atc (5). 
Coburks~ oil; IR vs cm- ‘: I780 (y-tutone). 1740 (OAck MS 
m/r (rcl in1.h 288.136 [Ml’ (14) (QJC for C,,H,,O,: 288.136). 
228[M-HOAc]’ (34).121 (71).83(100),SJ(84kCD(MeCNr 
Ac,w = -0.25, AC,,, - +O.l. 
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