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FROM the solvent-extracted essential oil of the fungus infected plant 

Aauilaria ~llooha, Roxbf, the mcrln oharaoterletic constituent, an 

a,&uneatursted monoethynoid eudalenia primary alcohol named -01 hae 

been isolated in pure form by batch strip fractionation and column 

chromatography on alumins (grade II and IV), Ita structure, etereo- 

ohemletry and absolute oonfiguration 8re reported in this communication. 

Agarol [b.p. 117'/0.9 mm (inside temperature),2 [a];' -21.8' 

(C, 7.23), 4' 1.5052, dr 0.97S51 number of double bonder 1 (Peraoid - 

1.06, aatalytio hydrogenation - 1.02); MD 67.81, Calo. for C15H250H, 

1 1y67.791 n o oharacterletic U.V. absorption, I.R. spectrum: 885 om 
-1 

( >C - (X2), 3322 m-l (-0H)f (Calo. for C15H260~ C, 81.021 H, 11.79. 

Found: C, 80.6f H, 11.4) ] forme a monoaoetate (Pyr.-Ao,O) 

1 

2 
Sadgopal and B. S. Varma, Soap, Perf. de Coametios 2& 169 (1952). 

Unless specified to the contrary, b.p. refers to bath temperature, 
[a]D are for CRC1 

a 
aolutionf all producta except solid derivatives 

were ohromatograp ed over alumina~ ultra-violet absorption spectra 
were determined on EtOH solution. 

13 



4 Agarol, a new resquiterpene aloohol from agarwood oil 

[ 
b.p. l32'/O.3 mm, [a]i3 -10' (C, 1.4); I.R.Spectrum: 1723 am 

-1 

(acetoxy group), 885 cm-' ( >C = CH2); (Calc. for C17H2802: 

C, 77.22; H, 10.67. Found: C, 77.7; H, 10.9)] and gives a positive xanthate 

teat (primary or secondary alcoholio group). 

Primsry a,&unsaturated nature of the alcoholio group is revealed by 

its oxidation with Cr03(HOAc) and MnO2 (CEC13) to o,g-unsaturated aldehyde 

(Fehling's and Tollens' tests positive)- egaral (Calc. for C H 
15 24 

0: C, 

81.76; H, 10.98. Found: C, 80.5; H, 11.2); 1, 243 and 320 qi 

(6 8480 and 72 respectively). 

Methylenic nature ()C=CH2) of the only double bond in agarol was 

revealed by, the formation of copious amount of formaldehyde during 

ozonolysis (dimedone derivative, m.p. and mixed m,p.), positive ohromo- 

tropic acid test, strong ibsorption band at 885 cm -' (both in agsrol and 

its acetate) and the disappearance of the same in dihydroagarol. 

Dehydrogenation of sgarol with Se and Pd-C furnished eudalene 

(characterized through 

(Calc. for C20R1907N3: 

H, 4.68; N, 9.9) from 

for it. 

its spectrum and picrate, m.p. and mixed m.p. 90"). 

C, 58.11; R, 4.63; N, 10.17. Pound: C, 57.3; 

which the partial expression (I) is arrived at 

The remaining carbon atom is presumably an 

(not geminal as shown by the absence of doublet 

angular methyl group 

in the region 1368 cm'1)3, 

which assuming agsxol obeys isoprene rule, can be located at C(10) in 

3 A. R. H. Cole in Zechmeister's, Progress in the Chemistry of 
organic Natural Products Vol. XIII, p. 44,Springer, Vienna (1956). 



Agarol, a new seequiterpene aloohol f:om agarwood 011 15 

m . : 
Ii 0 

I 3L If,R = -c-CH,OH 
II 
C"2 

IE,R 3 -C-CCH,OH 

CH20H 
i 

IY,R==O 

which case the basic formula for -01 should be (II), this premise 

being further supported by degradation experimenta described in the 

sequel. Numbering of carbon atoms is in accordance with Berton@s formulation, 4 

4 D. H. R. Barton, P. de Mayo and Y. Shafiq, J. Chem. Soo, 929 (1957); 
0. Motl, V. Herout and F. Sorm, Coil. Czech. Chem. Comm, 21, 1293 
(1958). 



16 Agarol, a new eesquiterpene aloohol from agwwood oil 

On ozonolyaia agarol, apart from formaldehyde affords hydroxy- 

acetone (iodoform test, Feigl's periodate test, green coloured acylolno- 

oxime type copper complex5 from ite oxime, presumably formed through 

laopropylidene - ieopropenyl transformation) and two other key compounder 

Ketol (III) b.p. 170'/0.5 mm, (Calc. for C14H2402: C, 74.95; R, 10.78. 

Found: C, 74.531 H, 10.50); I.R. spectrum: 1723 cm -' ( >C = 0 group in 

aliphatic chain), 3367 cm-l (-OH), 1672 cm" (hydrogen bridge due to 

hydroxy-carbonyl interaction)t6 semicarbazone, m.p, 229' (Calc. for 

C15H2702N3r C, 64.02; H, 9.67. Found: C, 63.45; H, 9.51)] and ketone 

(IV) b.p. 125'/0.6 mm, g3 1.4989; Amax 290 w (6 , 30), bad at 

-' 1702 cm (keto group attached to elx membered ring),'l (Calc. for 

C12R200: C, 79.94; H, 11.18. Found: C, 76.72; H, ll.lO)] Identical 

with the ketone of known abeolute configuration' (V) obtained from 

eudesmol (stereochemically correlated with the ateroide)19 identity 

being further established by comparative infra-red study, [a]i4 + 22' 

(C, 0.3 in HOAc), m.p. and mixed 221' of the semicarbazone" (Calc. for 

5 F. J. Welcher, Organic Analytical Reagent8 Vol. III, p. 237. 
Van Nostrand, New York (1949). 

6 R. N. Jones, P. Humphrles, F. Herling and K. Dobriner, J. Amer, 
_ Chem. Sot, 14, 2820 (1952). 

.' C. Djeraeei, E. Ferkae, A. J. Lemin, J. C. Collins and F. Walls, 

S 
J. Amer. Chem. Sot, & 2969 (1954). 

W. Klyne, J. Chem. Sot, 3072 (1953). 
9 B. Rlniker, J. Kalvoda, D. Brigoni, A. cat, 0. Jeger, A. M. Gold 
and R. B. Woodward, J. Amer. Chem. Sot, 25, 313 (1954). 

lo L. Ruzlcka, P. A. Plattner and A. FUrst, Helv. Chlm. Acta 21, 
(1942). We are Indebted to Profeaeor Ruzioka for provldi4 ue 

1364 

this specimen. 
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Cl3H230N3: C, 65.78; H, 9.77. Foundr C, 66.54; J% 9.7). Its cmfi- 

guration vaa further confirmed by the preparation of dimethyl ester (VI) 

[b.p. 160'/2.4 x 1O-2 mm, [a];' + 5.9’ (C, 1.86 in aoetone); (Calo. for 

C14H2404: C, 65.59; H, 9.44. Found: C, 64.9; H, 9.0)] via the 

dicsrboxylic 8Cid obtained through oxidation vith Din0 
4' 

Absolute configuration of the side chain attachment at C(7) was 

eetablished from the identity of dihydroegarol [b.p. 110-1150/0.5 mm, 

rag5 + 16.6O (C, 2.7 in EtOH); (Calo, for C15H2SO: C, 60.29; H, 12.58. 

Found: C, SO.33; H, 12.70)] with tetrahydrocostol. 11 Further proof in 

support of this assignment vas provided by the preparation of selinane 

[b.p. 152'/10 mm, g3 1.49461 (Calo. for C1$28~ Cs 06.461 HP 13.54. 

Found: C, 86.10; H, 12.80)] f rom dibydroagarol via ite bromide and 

subsequent reduotion with LIH-LiAlH4 in tetrahydrofuran, 12 The absolute 

configuration of agarol is thus represented by (VII), 

Additional evidenoe for the presence of allylic moiety in agarol and 

oostol vas provided by their metal amine reduction 13 to dlhydroeellnene 

(Calc, for C15H26g C, 87.30; H, 12.70. Found: c, 86.52; H, 12.14) and 

eellnene [b.P. 1300/7 mm, 45 1.4983, [q i6 + 22.04’ (C, 2.54); (Cal% 

for C15H24: C, 88.16; H, 11.84. Found: C, 87.5; H, 11.2)] reepeotlvely. 

11 v. Beneiod, v. Sykora, V. Herout and F. Sorm, Chem. h Ind, 363 
(1958). Refer also T. Bkita and S. N8kasaw8, Pherm. Bull, 

12 
(Soo. Japrrnlz, 239 (1954). 
J. E. Johnson, R. H. Bllzsard and H. 8, Carhart, J. Amer. Chem. Soo, 

13 
22, 3664 (1948). 
For pertinent referenaes see A. J. Blroh and H. Smith, Quart. Rev, 
g2, 17 (1958). 


