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Terpenoids. Part XV. Synthesis of the Structure assigned
to Veticadinoel

0. P. Vig, Khushi Lall Matta, Grudip Singh and Inder Raj

Byan npplioation of the Wittig reaction with methyl-tripheuylphovphonium lodide on 1-keto-4-ethoxy-
carbonyl-8-methyldeoalin and submitting the resuiting 1-methylene-4-etboxycarbonyl-8-methyldecalin éo bhe
Grignard reaotion with methylmagnesium kodide, the synthesis af veticadinol has bean achieved.

Veticadinol, the sesquiterpenoid monoethylenic tertiary slechol, isolated from the

oil of vetiver from Congo, has been assigned the exprossion (I) on the baais of chemical
evidence."

M
The present investigations record a synthesis of the structure(I) with a frars-junetion
between the two rings in the decalin system:
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Ethyl 2-ethoxycarbonyl-G-methylcyclohexylidene-oyanoacetate (II), the starting
material in this schome, was obtained by ovondensing 2-ethuxycarbonyl-G-methyl-
cyclochexanone? with ethyl cyanoacetate using ammonium acetate and glacial acetio acid.?
The unssturated cyano-ester (IT) was reduced with Pd-C catalyst(10%,) under pressure.
Theaddition of acrylonitrile to the afore-mentioned oyano-ester* was oarried out in pre-
sence of EtOH-KOH in dioxan and the resulting 2-ethoxycarbonyl-5-methyl-
1-( «-y-dicyano, x-ethoxycarbonylpropyl) cyclohexane (which was not isolated) was
hydrolysed with dilute hydrochloric acid to provide tricarboxylie acid which was
rubsequentlyestorified to furnish 2-ethoxyoarbonyl-5-methyl-( <y-diethoxycarbonyl-
propyljoyclohexane (IV) in 649, overall yield.

Dieckmenn cyclisation of the tri-ester (IV) afforded 1-keto-2,4-diethoxycarbonyl-
6-methyldecelin (V) which was hydrolysed and decarboxylated by refluxing with dilute
sulphuric acid and subsequently esterified with ethanol in presence of sulphurio seid
to yield the keto-ester (VI). This keto-ester was heated with sodium ethoxide to convert
the cis junction® isomer in this compound (if present) to the frans one, the latter being
more stable in the «-decalone system.? This treatment further ensures the presence of
the ethoxycarbonyl group at C, in the equatorial position which is mcre stable as
compared to the axial one.

The keto-ester (VI) was characterised through its 2,4-dinitrophenylhydrazone and
semicarbazone derivatives. Jte IR abeorption spectrum showed characteristic peakss at
1735 om.~" (ester-C=0), 1720 cm.—* (-C=0), 1378 and 1460 om.™' (-C-Me).

The ester (VI), when submitted to the Wittig reaction® with methyltriphenyl-
phosphonium iodide in the presence of methyl. sulphinyl carbanicn under nitrogen atmos-
phere, afforded trans-1-methylene-4-ethoxycarbonyl-6-methyldecalin(VII) in 66.72% yield.
Its TR ahsorption spectrum showed peaks® at 1735 om.™ (-C=0), 1460 and 1380 ¢m.""

{-C-Me), 895 am™* (%:'>C =CH, )

The Grignard reaction on compound(VII) with methylmagnesium iodide afforded
in 78.01% yield, Irans-1-methylene-6-methyl-4-decalyldimethylearbinol (1} in which
the junction between the two ringsof decalin is ¢rans and the dimethylearbinol gronp
is in tho equatorial position.
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Campound (I) was oharacterised throngh its IR absorption spestrum which showed
charackoristio poakss at 3450, 1150 em.™ (~OH), 1380 and 1460 om.~* (-C-CH,), 800 and

1650 om.™ (o SO=CH,).

*EXPERIMENTAL

Ethyl 2-Ethoxycarbonyl-5-methyloyclohezylidene-cyanoacelale(1T).—A mixture of
2-ethoxyoarbonyl-5-mothyleyclohexanone (46 g.), othyl cyanoacstate (28.5 g.), glacial
acetio acid (12.0 ml.), ammonium soetate (4. g.), and benzene (300 ml.) waa refluxed under
a water separator till the water came over. The reaction mixture wes cooled, ammonium
acetate (2g.) was added, and the contents were refluxed for 3-4 hrs. Rofluxing was again
interrupted till & total of 8 g. of emmonium acetate had been added. Heating was
continued for several hours after the last eddition of the eatalyst. The contents were
ocooled, washed with water (x8) and the organio subatance was extracted with ether-ben-
zono mixture. Aftar removing the solvent, vacuum distillation of the product furnished
the oyano-estor (IT) a8 & colorless oil, b.p. 175-80°/156mm., yiold 48.5 g. (69.5%), 7o™
1.4830. (Found: N, 4.92. C,,;H,,NO, roquires N, 5.01%).

Wavenumber O M1
Soeo 4gvoc Jooe 25%s 2o I3Bo  Mes  syoo Lawo oo
T T T T T T T T ]
Frr
5o |=
a0

72}
T
6o |- -

J{\(\K\/\/

2

20%

i -

L L A 'l

2 £ s [ ’ - &
F13. 1

Whavelength In Miorans

IR Spoctrum (Liquld film) of the sirucbure asslgned to Vetiondinol,

Bihyl 2-Ethozycarbonyl-5-methyleyclohezyleyanoacetate (T11). — Hydrogenation of

the unsaturated oyano-ester (II) (40.5 g.) wea carried out at an initiel preasure of 31

1b. in presence of palladised chareoal (10%, 1.5g.) in anhydrous ethanol (150 ml.), The

reduction was completed in 30 hrs. The catalyst was filtered snd the solvent removed.

The residue was distilled to afford the ester(III) in 43.0g. (91.889), yield, 'b:p. 185-60°/
Gmm., 7,'%3 1.4660. (Found: N, 5.01. C,,H,,NO, requires N, 4.98%).

*Mslting polnts and bolling points are uncorrected, Misrosnalyses by Mr. B. N. Anand, Mioroanalyst,”

Panjab Univeraity, Chemistry Départment, Chandigarh. IR spectza were revorded op Beokmap IR 6 with
godium ohloride optics uding & thin liquid flyp,
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2-Kthozyearbonyl-5-methyl-1-( «,y-diethozycarbonylpropyl) -cyclohezane (IV).—To an
ice-cold solution of the saturated cyano-ester (III) (40.1g.) and acrylonitrile (10.2g)
in dry dioxan (40 ml.) wes slowly added EtOH-KOH (10ml., 15%). The mixture was kept
in an ice-bath for 1hr. with oocasional shaking. The reaction mixture wasa left for 10 days
at the room temperature when it turned deep brown. It was then teken up in benzene,
washed thoroughly with HCI (dil.) and finally with water. The solvent was removed,
leaving the crude product as a viscous oil, yield 41.75g. (87.5%,). This product could not
be distilled without decomposition and it was not analysed.
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IR Bpeotrum (Liquid film) of the structure aesigned to Veticadinol.

The crude dicyano-ester (41.76g.) was refluxed for 50 hrs. with HCI (conc., 400 ml.}.
Excess of HCl was removed under reduced pressure and the residue was extracted
with ether. The solvent was removed and the crude tricarboxylic acid wes refluxed with a
mixture of dry benzene (400 ml.), ethanot (150 ml.) and H,80, (cone,. 10 .ml.) in a flask
fitted with & continuous water separator till no more water separated (40 hrs.) The
contents were worked mp in the usual manner to afford (IV), b.p. 185-88°/5-8 mm.,
yield 28. 6g. (64%,) 75** 1.4870. (Found: C, 64.20; H, 0.19. C,,H,,06 requires C, 64.02;
H, 9.05%).

Trans-1-Keto-4-ethozycarbonyl-6 -methyldecalin (VI).— To sodium dust (2.7g.)
in dry benzene (60 ml.) was added the tri-ester (IV)(18.0g.) under an atmosphere
of nitrogen. The reaotion started immediately and the mixture was refluxed for 18 hrs.
whea the reastioa mixture assumed & reddish-brown colour. The contents were oooled in
an ice-bath and decomposed with HCI(dil.). Tho benzene layer was separated and washed
with sodium bicarbonate solution and water. The residue obtained after removal of the
solvent developed a violet colour with EtOH—feCl,~. A smell portion of the f-keto-ester
(V) was purified by distillation at 165-70°/6 mm. for anslysis. (Found: C,65.09; H. 7,73,
Cy;H40, roquires C, 66,21; H, 7.85%).
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The f-keto-ester (V) was refluxed for 18 hr. with H,80, (16%, 80 ml.). The conten's
were cooled and extracted with ether. After remaval of the solvent, the crude keto-acid
was osterified with a mixture of ethanol (35 ml.), dry benzene (100 ml.) and H,80, (cone,,
1ml) in a Dean and Btark epparatus till the water hed ceased to separate (12 hra.). The
conients were worked up in the usual manner and the arude keto-oster was refluxed with
sodium ethoxide (prepared from 0.77 g. of sodium and 10 ml. of ethanol) for 3 hre. Aftar
the usnal work-up, it provided irans-keto-4-ethoxycarbonyl-6-methyldecalin, b.o.
150-165°/6 mm., yield 5.0g. (41.6%), 75""3 1.4750. (Found: C, 70.75; H, 9.42. C,,HaO,
raqiiires G, 70.55; H, 0.319%,).

The 2,4- DN P, prepared by the sulphuric acid mothod in cold and reerystallised form
othyl aootate afforded orange red mneodlos, m.p. 134°. (Found: N, 13.20. C, H,s0sN,
requires N, 13.39%).

The semicarbazone, preparcd by the usual manner and rezrystalliced from dilute
ethanol, melted at 208°. (Found: N, 14.14. C,,H,,0,N, requires N, 14.23%,).

Trans-1-Methylene- 4-ethozycarbonyl-0-methyidecalin (VII). — A solution of sodium
methylsulphiny] carbanion was prepared under nitrogen atmosphere from sodium hydride
(0.28g.) and dimethyl sulphoxide (6.5 ml.). The solution was cooled in a ecld-water bath
and stirred during addition of methyltriphenylphosphonium iodide (2.4 g.) in dimethyl
sulphoxide (11.5 ml.) when the reddish colour of the methylene phosphorane was produced.
After stirring at the room temperature for 15 min., the keto-estar (VI) (1.21g.) in THF
(5 ml.) was added and stirring continued for 3 hrs. at 60°. The readtion mixture was cooled
and poured on cold water. The orgenic layer was taken up in petroleum(40-60°) and washed
thrice with cold water. After removal of the solvent, the residue was distilled under
reduced pressure to afford (VII) (0.8 g.) in 86.72% yield, b.p. 110°C(7.8 mm., 7,3
1.4750. (Found: C, 76.36; H, 10.10. C,,H,,0, requires C, 76.22; H, 10.24%).

Trans-1-Methylene-8- methyl-4-decalyldimethyl Carbinol (I).—To the Grignard reagent,
prepared from magnesium (0.23 g.) and methyl iodide (1.4g.) in dry ether (10 ml.}. was
added dropwise a solution of the above compound (0.75g.) in dry ether (15ml.). After
koeping overnight, the reaction mixture was refluxed for 7-8 hrs. on a watsr bath. It
was then cooled and desomposed with a eaturated solution of ammonium chloride and
worked up in the usual mannar. Aftor ovaporating the solvent, theresidue wae vacuum-
distilled to provide compound (I) (0.55 g.) in 78,01%, yield, b.p. 80°/4-6.mm., n,"* 1.4940,
(Found: C, 80.80; H, 11.59. C,,H,;0 requires C, 81.02; H, 11.79%).

One of the authors (K L. Matta) is thankful to the Govt. of India for the award
of a senior research followship.
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