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Abstractaranilin was obtained from Carp&urn ubrotunoides as an antibacterial component, and 
its relative stereochemistry was established. 

We have initiated a systematic search for com- 
ponents of plants active against Cochliobolus 
miyubeunus (Ito et Kurib.) Drechsl. and Xuntho- 
monus oryzue (Uyeda et Ishiyama) Dowson in 
order to obtain new antifungal and antibacterial 
substances from plant sources. This paper reports 
the isolation from Curpesium ubrotunoides Linn. 
(Compositae) of granilin [l] and elucidation of 
its stereochemistry. Other chemical investigations 
on this plant have been reported [2,3]. 

Extraction with MeOH of the whole plant 
afforded a green gum, which showed in vitro acti- 
vity against C. miyabeanus and X. oryzae. Solvent 
partition followed by silica gel chromatography 
of the crude extract guided by biological assay 
afforded several active fractions, one of which on 
recrystallization gave an active crystalline sub- 
stance which was identified as granilin (1) by di- 
rect comparison with authentic material. 

Nikonova et al. [l] have reported the structure 
of granilin (1) as 1,3-dihydroxyeudesma-4(14), 
11(13)-dien-7,8-olide with a c&fused lactone ring. 
In our study, analysis of the NMR spectrum and 
decoupling experiments combined with the NMR 
shift reagent technique, revealed the stereochem- 
istry of granilin (1) at C-l, C-3, C-5 and C-10 
shown in structure 1. 

In the NMR spectrum of 1 in DMSO-d6 the 
C-l and C-3 protons give rise to broad signals 
at 3.32 (W,,, = 5 Hz) and 4.23 ppm (W,,, = 4Hz) 
respectively, which are explicable only in terms 
of the axial orientation of the two hydroxyl 
groups [4]. This conclusion is in accord with the 

frequency of the carbonyl absorption in the IR 
spectrum of the monoacetate (2) and the diacetate 
(3) obtained on acetylation of 1. The acetyl car- 
bony1 of 3 absorbed at 1732 cm- ’ while that of 
2 absorbed at 1760 cm- ‘. This unusually high fre- 
quency can be ascribed to intramolecular hydro- 
gen bonding between the axial hydroxyl and the 
acetoxyl groups [S]. 

The stereochemistry of the ring junction at C-5 
and C-10 was assumed by Nikonova [l] to be 
truns by analogy to other eudesmanolides. This 
was proved unambiguously by comparing the 
NMR spectra of 2 with and without Eu(dpm), 
as a shift reagent. While the signals of the protons 
at C-l, C-~E, C-5 and C-9a shifted downfield by 
l-97, 1.18. 1.06 and 1.35 ppm, respectively, on 
addition of l/4 mol of Eu(dpm), to the CDCl, 
soln of 2, no other signal was shifted by more 
than 0.7 ppm. This suggests that the hydroxyl 
group to which the shift reagent coordinates is 
at C-l, and that C-2~4, C-5 and C-9c( hydrogens 
are located close to the C-l hydroxyl group. 
These relationships can only be derived from the 
C-5 and C- 10 truns-fused eudesmanolide structure 
shown in structure 1. 

(1) R=R’=H 

(2) R =H,, R’=Ac 

(3) R=R=Ac 
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EXPERIMENTAL 

Mps are uncorrected. NMR were measured with TMS as 
internal standard at 100 MHz, MS were by the direct inlet 
method. Biological assays were carried out by the paper disk 
method on incubated agar surfaces. 

C;runilirr (1). The cont. MeOH extract (1 kg) from 21 kg 
of undried plant was partitioned betwjeen C’HCI, (2.4 1.) and 
H,O (2.4 1,). The H,O laver was washed with CHCl, (1 litre) 
and the combined &Cl,-extract was washed with H;O. Eva: 
poration of the CHCl, gave a dark green tar (247 g) which 
contained most of the antifungal and antibacterial activity 
present in the MeOH extract. The green tar was partitioned 
between 5”:, aq MeOH (3OOml) and petrol (2OOml) and the 
aq MeOH fraction was washed with petrol (5 x 2OOml por- 
tions). 

The aq MeOH soln w’as cont. to a dark brown tar (90~~ 
which showed activity. Si gel (I.6 kg) column chromatography 
(elutton with CHClj and- CHCl,cMeOH) of the tar -(34 g) 
eavc 15 fractions (fractions A 0). Fraction K (2.32 g) eluted 
with CHCI,m MeOH, 99: I. was semicrystalline. Recrystalliza- 
tion with MezCO afforded granilin (1) (I.15 g) as colourless 
prisms. mp lXX~l91 , [xl;’ +157” (MeOH. c. 1.02). NMR 
(DMSO-d,,): 6 0.68 (3H, s C-10 Me), 1.24 (IH, ‘,. J 13 Hz, 
C-6/1). 1.70 (IH, hr d. J 16 Hz. C-SD). I.7 (IH. m. C-6x). I.Sh 
(2H, t. J 3 Hz, C-2), 2.39 (IH. dd, J 16 and 5 Hz, C-92). 
2.66 (IH. hr d. J 13 Hz. C-S), 3.15 (1H. nz, C-7). 3.32 (IH, 
hr, C-l). 4.23 (I H. br, C-3). 4.59 (1 H. hr, C- 14) 4.65 ( IH. hr 
t. J 5 Hz, C-X), 4.96 (IH. hr. C-14). 5.76 (IH, .\. C-13) 600 
(1H. s, C-13). which was characterized by mmp, TLC and 
IR spectra comparisons with authentic material. 

Acrryl~lfiorr of’ 1. Treatment of I (IO0 mg) in boiling AczO 
(5 ml) with NaOAc (IO0 mg) for 5 min followed by PLC (Si 
gel G. CHCl,-MeOH, 19:l) and recrystallization from EtOH 
afforded the monoacetate (2) as colourless needles (37 mg). mp 
154-156: I,::::‘~ cm-‘. 3600. 1760: NMR (CDCI,): ci 0.84 (3H, 
s. C-IO Me), I.41 (lH, dt. J 14 and I2 HI. C-6/1), I.XI (IH, 
ddd, .I II. 7 and 3 Hz. C-62). 1.91 (I H, dd. J 16 and 2 Hz). 

2.08 (3H. s, OAc), 2.1 (2H. 111, C-2). 2.50 (IH. dd, J, 16 and 
5 Hz. C-9n), 2.69 (lH, hr d. C-5). 3.03 (I H. ,?I. C-7). 3.43 (lH, 
III, C-l), 4.62 (IH, dt. d. 2 and 5.5 Hz, C-X), 4.84 (IH. br, 
C-14). 5.24 (1H. br, C-14). 5.51 (IH. r, J 3Hz, C-3). 5.60 (IH, 
s, C-13). 6.16 (IH. s. C-13); NMR (CDCI,) (with Ii4 mol 
Eu(dpm),); 6 1.30 (3H. s. C-IO Me). 1.18 (IH. ‘1. .J 13 Hz, 
C-6p), 2.20 (3H. 5. OAc). 2.2 (1H. nt. C-6%). 244 (IH. hr. d. J 
15 Hz, C-9/j). 2.X0 (I H. dt. J I6 and 3 Hz, C-2/1). 3.28 (IH. 
rn, C‘-2~). 3.28 (I H, ,I!. C-7). 3.75 (I H. hr d, J 13 Hz. C-S), 
3.85 (IH. dd. J 15 and 4 Hz. C-9x). 4.75 (IH. dd. J 6 and 
4 Hr. C-X), 5.1X (IH. hr, C-14). 5.40 (IH. ,)I. C-l). 5.60 (lH, 
hr. C-14). 5.70 (I H. .s. C-l 3). 6.20 t I H. ,n. C-3). 6.24 (I H. s. 
C-13); MS: ht;‘e 264. 246 (Found: C. 66.55; H. 5.33. Calc. for 
C,,Hz205: C, 66.65; H. 7.24”,,). and noncrystalline diacetate 
(3) (66 mg), \szi”’ cm ‘. 1764 1732. NMR (CDCI,): S 2.05 
(3H. s, OAc). 2.13 (3H. s. 0.A:). 46.5 (IH. hr. C-l), 5.40 (IH, 
111. C-3). 
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