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Abstract-The aerial parts of Dittriciria Fmolens affotded in addition to compounds isolated previously five new 
sesquiterpene &tones, two benzoic acid derivatives while D. uisrosa gave two further derivatives of costic acid. The 
structures were elucidated by high field NMR spectroscopy. 

IN-MtODUCIlON 

From the small genus Dittrichiu, previously a section of 
fnula, one species, D. uiscosa (L.) Greuter, has been 
investigated chemically. In addition to costic acid deriva- 
tives Cl+, the aerial parts of this very wide-spread species 
gave sesquiterpene lactones [2-l] as well as some tlava- 
noids [S]. From the roots, in addition to a thymoi 
derivative [3,6], several rare germacranolides were iso- 
lated 161. From D. graueolens (Desf.) Greuter, graveoIide 
[7-J and a p~udogu~~oiide without assignment of 
stereochemistry were reported [83. We have now re- 
investigated a sample from Iran. In addition to known 
compounds several new sesquiterpene lactones and two 
unusual benzoic acid derivatives were isolated. From D. 
uiscosa from Tenerife (Canary Islands) similar lactoncs 
but also a new costic acid derivative and a rearranged 
sesquiterpene were isolated. The structure elucidation will 
be discussed in this paper. 

RESULTS AND DISCUSSION 

The extract of the aerial parts of D. gruueolens gave in 
addition to costic acid IO-isobutyryloxy-8Qcpoxythymol 
isobutyrate [9], confertin (3) [lo], &pi-tomentosin [ 11 J, 
the benzoic acid derivatives 1 and 2, the pseudoguaianol- 
ides 4 and 5, the guaianolides 6,6a and 6b as well as the 
diketone 7. 

The structure of 2 followed from the molecular formula 
(CS2Hla04), the ‘H and the ‘jCNMR spectra (see 
Experimental) and by the results of NOE difference 
spectroscopy. The presence of a vicinal disu~titut~ 
benzene derivative followed from the ‘H NMR data. The 
low field signal at 67.85 required a neighbouring carbonyl 
group and the signals of the side chain indicated the 
presence of a hydroxyprenyl ester. Reaction of 2 with 
acetic anhydride afforded a monoacetate whik prolonged 
reaction with diazometbane gave the phenolic ether. 
Saturation of the methoxy signal gave a clear NOE with 
H-3. The configuration of the double bond of the prenyl 
group followed from a clear NOE between H-4’ and H-2’. 
The mass spectrum of 2 showed typicaI fragments at m/z 
138 [M-C5Hs0]+ and m/z 120 [base peak, M 

-C5Hlo02]+. The 13C NMR spectrum also supported 
the structure. 

The ‘HNMR spectrum of 1 (see Experimental) was 
close to that of 2 However, the signals of the aromatic 
protons clearly showed that now a symmetric benzene 
derivative was present. As already followed from the 
molecular formula, 1 was the desoxy derivative of 2. 

The ‘H NMR spectrum of 5 (Table 1) was close to that 
of 3. However, the signals of the exome~yIene protons 
were replaced by a methyl doublet at 6 1.00. Accordingly, a 
dihydro derivative of 3 was present. NOE difference 
spectroscopy allowed the assignment of the stereochem- 
istry. Thus clear effects were obtained (always the first 
proton is the saturated one and the effect is given in 
parentheses; irradiation of H-14 and H-15 with low 
energy, yH1 5 4 Hz) between H-15, H-3 (2), H-6u (2), H- 
28 (4), H-9 (6)and H-68 (S), between H-14, H-9a (3), H-96 
(5)and H-2/3 (3), between H-l 1, H-7 (6) and H-8 (2) as well 
as between H-8, H-11 (2) and H-7 (4). 

The ‘H NMR data of 4 (Table 1) were in part similar to 
those of 5. Ckar differtnces were visible in the signals of 
H-8 indicating a changed stereochemistry. Clear NOES 
were observed between H-15, H-14 (2), H-8 (4) and H-6/l 
(7), between H-14, H-15 (3) and H-8 (5) as well as between 
H-13 and H-7 (3) which established the stereochemistry. 
The absence of a NOE between H-14 and H-l indicated 
the configuration at C-l. A lactone with the same structure 
but without stereochemistry is reported from Dittrichiu 
pweolens [8]. The data do not allow to decide whether 4 
or 5 was isolated. 

The structure of 6 followed from the ‘H NMR spec- 
trum (Table 1) and NOE difference spectroscopy. The 
data differed slightly from those of the l-epimer in- 
uviscolide where the stereochemistry has been revised 
[ 123. The configuration at C-l, CA, C-5 and C-8 followed 
from the NOES. Ckar effits were observed between H- 
15, H-14 (3), H-28 (3) (not with H-5), between H-7, H-5 (4) 
and H-%x (S), between H-l and H-5 (4) as well as between 
H-8, H-2/3 (5) and H-9@ (6). 

Ail data of 6a (Tabk 1) indicated that this lactone was 
the 11&13dihydro derivative of 6. This was further 
supported by the observed NOES between H-7 and H-5 
(7)as weil as between H-1 1 and H-S (4) while no effect was 
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1 R=H 

2 R=OH 
3 x = CHt,8nH 
4 X = aMe,H,8i3H 

5 X = #Me,H,8aH 

6 x = CHI 

6a X=:MC,H 
6b X E aMe,H, kpi 

1. 

X 

COiH 

8a x = Hz 

8b x=0 
8e X= a0H.H 

8d X f o0iBu.H 

*zH 
- 

9 

observed between H-15 and H-5. The la&one 6b was 
identical with a guaianolide from a Ge&eriu species [ 131. 
A reinvestigation showed that the stereochemistry has to 
be revised to the I@, S/?H-epimer as already established for 
inuviscolide [12]. Thus 6b is 11~,13-dihydroinuviscotide. 

The ‘H NMR spectrum of 7 (Table 1) again indicated 
the presence of adihydro~tooe. Fu~he~o~ thechemi- 
a11 shift and the couplings of I-&S signal agreed with a 
12,8&ohde. The downfteld shifts of H-9 and H-15 re- 
quired a conjugated ~(1O~ouble bond. This was sup- 

10 

ported by a broadened triplet (centre of an ABX system) 
for H-6 at 52.41, a chemicnl shift which agreed with a keto 
group at C-5. The structure of 7 was further supported by 
the mass spectrum which showed a base peak at m/z 207, 
most likely due to loss of MeCOCHz. Further loss of 
CSH,02 (lactone moiety) led to a strong fragment m/z 
110. Obviously the la&one 7 was formed by degradation 
of epi& (elimination Of water, fOllOWed by OX&t& 
cleavage of the formed A4-bond and isomerization of the 
A10(14Qond). 
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11,13-Dihydrcanfertin (5). Colourlcss oil; IR vs cm-‘: 1780 
(Uactone), 17% (C=O); MS m/z (rcl. int.k 250.157 [M]’ (100) 
(cak. for CLsH2zOJ: 250.157); [m]r + 17 (CHCI,; ~0.26). 

1-epi-lnuuiscolide (6). Colourlm oil; IR vscm-‘: 3550 
(OH), 1770 (y-lactone): MS m/z (rel. int.): 248 [MJ’ (l), 230.131 
[M-H,O]+ (100) (cak. for C1sHLsOz: 230.131). 

1 IA13-Dihydr~l-epi-inuuiscolide @a). Colourkss oil; 
IRv2cm -I: 3600 (OH), 1770 (y-lactonc); MS m/z (ret int.); 250 
[M]’ (3), 232.147 [M-HzO]’ (100) (cak. for C,sHz,,Oz: 
232.147). 

4,5-Dioxo-llfl-H-xanth-1 (lO)-en-12,8/?-elide (7). Colourkss 
oil; IRvscm-‘: 1780 (y-&tone), 1700,166O (CEO); MSm/z 
(rel. int.): 264.136 [hi]’ (24) (cak. for CIsHzOOl: 264.136), 207 
[M-CHzCOMc]’ (1006 206 [M-MezCO]’ (4O), 110 [2O7 
-C,H,Oz]+ (97); [a]? + 15 (CHCl& ~0.1). 

The extract of the aerial parts of D. uiscosu (450 g) collected on 
Tentife (voucher 3/78, deposited in the Inst. of Org. Chemistry, 
Technical University Berlin) gave by CC and PTLC 120 mg ga, 
2mg 8b, 2mg &, 2mg 8d (purified by HPLC, RP 8, 
MeOH-HzO, 9: 1, R, 7min.), 4 mg 6. 12 mg 8-epi 6, 30 mg 
carabrone, 40 mg 4H-carabrone and 6 mg 9 (purified as its Me 
ester by PTLC, Et&-petrol, 3:7, R, 0.75). 86: Colourless oil; 
IRvscm-‘: 1730 (C=CCOzR, COzR); MS m/z (rel. int.k 
334.214 CM]’ (1) (cak. for Cz0H3,,0.: 334.214), 246 [M 
-RCOzH]’ (100),231[246-Me]’ (12X 199[231-MeOH]’ 
(68), 171 [ 199 -CO] + (64); ‘H NMR (CDCI,); 63.76 (s, OMc), 
2.53 (qq, H-17). 1.16 (d, H-18, H-19), 5.43 (br t, H-Z), 5.32 (brs, H- 
3),2.12 (brd, H-5),2.52 (dddd, H-7),6.15and 5.57 (brs, H-13),0.92 
(s, H-14). 1.66 (brs, H-15) (J [Hz]: 1,2 = 7; 1’,2 = 10; 23 = 215 
= 3,15 N 1.5, 6.7 = 12, 6’,7 = 7,8 = 4, 7.8’ = 12); [a]r+83 
(CHCI,; ~0.14). 

Me ester o/ 9. Colourless oil; IR vscm-‘: 1730 (COzR, C 
=O); MS m/z (rel. int.): 280.167 [M]’ (10) (cak. for CIeHz40.: 
280.167), 262 [M - HzO]’ (8), 237 [M - COMe]+ (6), 205 [237 
- MeOH]+ (62), 55 (100); ‘H NMR (CDCI,); d 1.87 (ddd, H-l), 
1.34 (br dd, H-l’), 2.34 (dddd, H-2), 1.78 (dddd, H-2’), 4.56 (aii, H- 
3),2.11 (ddd, H-6), 1.84(&, H-6’),2.75(brddd, H-7), 1.65(brd,H- 
8), 1.40 (m, H-8’A 1.54 (br ddd, H-9), 1.40 (m, H-9’), 6.22 (br s, H- 
13), 5.62 (brs, H-13’),0.99 (brs,H-14X2.16 (s, H-lS)(I[Hz]: 1,l’ 
= 1s’ = 22’ = 6’7 = 7.8’ = 12; 1.2 = 7; 1’5 = 23 = IO; 2’.3 
= 6.5; 6,6’ = 13; 6.8 = 2; 6,7 = 3; 7,8 = 3; 8.8’ = 13; 8,9 = 3; 8’,9 
= 13; 9.Y = 14). 
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