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Abstract-The isolation of two sesquiterpenes, gmelofuran and agarol, from Aquilaria ugallocha is described 
Gmelofuran has not been previously reported from this genus and the structure of agarol has been elucidated by physical 
methods and chemical reactions. 

Aquilaria agallocha Roxb. (Thymelaeceae), a large 
evergreen tree, is distributed mainly over the Assam and 
Khasia hill forests. Two furanosesquiterpenes, a-and fi- 
agarofurans [ 1 1, and a novel spirocyclic sesquiterpene, 
agarospirol[2], have been reported from this taxon. The 
present investigation of A. agallocha was undertaken, since 
its alcoholic extract was found to exhibit mild cardiotonic 
activity which was found to be localized in the chloroform- 
soluble portion of the extractive. 

This active fraction was subjected to chromatography 
over Si gel and neutral alumina, resulting in the isolation of 
two sesquiterpenes designated as E and H. The latter 
substance being new, has been named as agarol. Both 
these substances, however, were found to be inactive. Sub- 
stanceE,mp12~122”,C,gHInO~ [M’m,/e246.126].was 
identified as gmelofuran [3] (co-TLC, mp, IR, ‘H NMR). 
The reductive behaviour of gmelofuran under different 
conditions showed that reaction with NaBH, led to a diol 
having the furan ring intact (‘H NMR) which was fairly 
unstable and slowly developed a green colour on storage in 
the refrigerator. Catalytic hydrogenation yielded a 
monohydroxy derivative as a result of the opening of the 
furan ring and it was characterized by the presence of a 
secondary hydroxyl (3475 cm- ‘) and four secondary 
methylgroups(NMR).TheMSdataandtheformationofa 
monoacetate were in accord with 1 -hydroxy-3,8-dimethyl- 
S-iso-propyldecalin-2,7-dione. 

Agarol, C, sH,,O, (MT m/e 248), showed similar 
spectral data to those of 1. Its IR spectrum showed bands 
forOH(34OOcm-‘),z,/LunsaturatedC0(1670cm-’)and 
a furan ring( 1530,87Ocm- ‘). The UV spectrum showed a 
maximum at 278 nm and the ‘H NMR spectrum displayed 
signals for three secondary methyl groups at 60.90, 1.01, 
1.30 (each d, J = 7 Hz), a carbinolic proton centred at 5.03 
( Wli2 = 6 Hz)and a singlet at 7.68 assignable to the proton 
of trlsubstituted furan ring. Agarol yielded a monoacetate 
whose ‘H NMR showed an acetoxymethyl signal at 2.03 
and the carbinolic proton was shifted to 5.85 suggesting the 
presence of a secondary OH in the molecule. 

l CDRI Communication No. 2675. 

The pyridinium chlorochromate [4] oxidation ofagarol 
yielded a product which was identical with 1. This 
established that one of the carbonyl groups of 1 was 
reduced to a hydroxyl which was also discernible by the 
upfield position of the furan ring proton in agarol. Agarol 
(la) was smoothly dehydrated to a substance (2) whose IR 
spectrum showed the presence of an a&unsaturated 
carbonyl but no hydroxyl and the ‘H NMR spectrum 
showed theappearanceofan olefinicprotonsignalat6 5.34 
without affecting the signal positions of the three 
secondary methyl groups and the proton of the 
trisubstituted furan ring. Its structure was inferred to be 2 
and the structure of agarol was thus elucidated as 5-iso- 
propyl-7-methyl-4,5,5a,6,7,8-hexahydro-3H-naphtho- 
[1,8-bc]-furan-8a-hydroxy-3-one (la). 
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The stereochemistry of the hydroxyl group in la was 
deduced from the ‘H NMR signal ofthe carbinolic proton 
as a triplet with IV+ = 6Hz due to axial-equatorial 
coupling [5] with the equatorial (8) methine proton at C-7 
bearing the methyl group in 1. The hydroxyl group was, 
therefore, placed as equatorial (a). It is worth mentioning 
that these substances are an unusual cadinane type of 
sesquiterpenoid having a furan ring in the peri-position, 
and this communication is the second report of the 
isolation of 1 from nature [3]. 

EXPERIMENTAL 

Mps are uncorr. The ‘H NMR spectra were recorded in CDCI, 

unless otherwise stated, with TMS as int. standard. The R, values 
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f 870 Short reports 

refer to Si gel plates using ceric sulphate-2 N H,SO, as spray 

reagent. 

The EtOH extractive of the stem wood of the plant (500 g) was 

macerated with CHCI, and a part (4.8g) of the soluble fraction 
waschromatographedoverSige1 (lOOg).Sixteenfractions (250 ml 

each) were collected using hexane containing increasing amounts 

ofEt,O.The hexane-Et,0 (I: 1)eluategaveafractioncontaining 

substance E (0.66g) which was purified by rechromatography 

overneutralAl,O,(act.2.5.20g).Elutionwithhexane-Et~0(2:l) 

gave pure substance E (LO.48 g). The Et,0 eluate of the original 
column yielded a fraction (1.5 g) containing substance H, 0.3 g 
which was purified by PLC to give pure substanoz H (la, 0.2 g). 

S~thstam~a E (1. gmelofuran). Mp 120-122” (Et,O-hexane). 

R, 0.32 (hexane_Et,O,2:1). vK,B:,crn-‘: 31 IS, 2960, 2870, 1700. 

1675 (C=O), 1528, 870 (furan). )L’$,y!nrn: 231, 265: 

MeOH/NaOH: 232.5, 265,41 I. ‘H NMR: 60.95, 1.00, 1.35 (3 H 

each d, J = 7 Hz, 3 Me), 1.8-3.2 (8 H), 8.01 (I H, s, furan a-H 1. MS 

m/e:246.126(M’).The NaBH,-reduced product wasobtainedas 

aviscousliquid.‘HNMR:d0.83,0.95.1.11(3H,eachd,J = PHI 

3 Me), 2.43 (2 H, s (br). exchangeable with D,O. 2-CHOH ), 4.76 

(2 H, m. 2-CHOH), 7.30 (I H, s). Hydrogenation of I over PtO, 

yielded a crystalline product (EtOH), mp I I3- I 15”. vkyXcrn ’ 
3475 (OH), 1705. 1685 (C=O). ‘H NMR (C,D,N): 60.51.0.55. 

0.66. I.12 (3H each d. J = 7Hz 4Me). 3.6 (I H,-CHOHI. MS 

m/e: 252(M’).234.219,209,191,163.148.1tgaveamonoacetate. 

‘H NMR. 62.1 (3 H. s. -OCOMe, 4.65 I H. -CHOAc). 

Substancr H (la, agarol). Viscous liquid. R,0.5 

(hexane-Et,O. l:2). vE:crn-‘: 3420 (OH), 1670 (z/IAC=O), 

1530,87O(furan).~~~: 278nm. ‘H NMR: d0.90, 1.01, 1.30(3 H 

each, d. J = 7Ht. 3 Me). 2.7 (I H. m. quenched with DzO. 

-CHOH),5.03(1 H, W$ = 6Hz,-CHOH),7.68(1 H.s.furanr- 
H). MS m/r: 248 (M’).Acetylation of la with Ac,O-Py gave a 

viscousoil,RJ0.5(hexane-Et,O,2:1). ‘H NMR:60.90.1.05.1.33 

(3 H each d, J = 7 HI 3 Me), 2.03 (3 H. s, -0COMe). 5.85 (I H. 

W, = 6Hz_ -CHOAc). 7.68 (I H. s). 

Duh>+drurion of la. Agarol(30 mg) in dry C,H, was stirred with 

SOCI, (0.5 ml) for 1 hr and then worked up. The product (2) was 

obtained as a viscous oil. RIO.6 (hexane-Et,O, 3:l). vkt:crn- ’ 
2950, 1675. 1420, 930, 890, 760. ‘HNMR: S0.9, 1.05, 1.30 (3H 

each. d. J = 7Hz. 3 Me). 5.34 (I H. -C=CH-). 7.6 (I H). 
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