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Terpeaoids. Part XV. Syatlleeis of the Structure assigaed 
to Vetieadiaol 

0. P. Vlg, Kh11ahi Lu.llllatta, Gradip IIIDih and lndet" Baj 

B1an "PPiiaaLklll of 'ha WiUig -tklll with mathyl-hipheuylphcr!phcmlam lodida an 1-bto-4-etboq. 
""rban¥1-8-meth)ld.alin and whmittill!l the reoa]MIIJil-mothyleue+atba:Q'G&rboll;rl·B·methyl~llil to •Juo 
Grigaard rea.atioa with methylm"'!"aaium lodlde, the oyatheoia at' vetieadiaol hu baeD a.ohiend. 

Vetill&dinol, the seaquiterpenoid monoethylenic tertiary alcohol, isolated &om the 
oil o£ vetiver from Congo, has been auigned the Ppi'DI!IIion (I) on the baaia of chemical 
evidanoe.• 
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The preaent invostigationa recmd a ilynth1111ia of the atructure(l) with a ti'IJIUI-junotion 
between the two ringa in the decalin syatem: 
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Ethyl 2-ethoxyoarbonyl-6-methy1cyclollexylidene-oya.noa.cet&te (Il), the Bta.rting 
Jna.teria.l in this soheme, waa obtained by oondenaing 2-ethoxycarbony1-6-methyl· 
oyolohexanone• with ethyl oya.noaceta.te using ammonium acetate 1md glo.oia.l acetic aoid.l 
The un11aturated oyano-ester (II) was reduced with Pd-C cat&lyllt(IO%) onder pressure. 
The addition of acxylonitrile to the afore-mentioned oy&no-BIIter• wns oa.rried out in pre· 
11enoe of EtOH-KOH in dioxan and the resulting 2-ethoxyoarbonyl-6-metbyl­
l-( o(-y-dioyano, o<-ethoxyca.rbonylpropy1) cyolohexane (which was not iBOlated) wu 
hydrolysed witb dilute hydroohlorio acid to provide trioo.rboxylic acid whioh W6ll 

BUbsequentlyesterified to furnish 2-ethoxyoa.rbonyl-6-methyl-( o(y-diethoxycarbonyl­
propyl)oyclohexane (IV) in 64% overall yield. 

Dieckmann oyclisation of the tri-ester. (IV) afforded 1-keto-2,4-diethoxycarbonyl· 
6-methyldooalin (V) whlob. was hydrolysed and deoa.rboxylo.ted by refluxing witb dilute 
aulphm:io acid &Dd subsequently Bllterifi.ed with ethanol in presence of sulphuric aoid 
to yield the keto-ester (VI). Thi11 keto-ester wa11 heated with aodium ethoxide to convert 
llhe cia junction6 isomer in this compound (if pr888Dt) to the tram one, the latter being 
more stable in the o(-decalone aystem.7 This treatment f11rtller BBBures the preaanoe of 
the ethoxyoa.rbonyl group at c, in the equatorial position whioh is more stable 611 

compared to the axia.l one. 

The keto-ester (VI) was characterised through its 2,4-dinitrophenylhydrozone and 
1e111icarbazone derivativea. JtB IR absorption spectrum showed characteristic peaks• at 
1735 om.-• (ester-C=O), 1720 em.-• (·C=O), 1378 and 1460 em.-• (·C-Me). 

The ester (VI), when BUbmitted to the Wittig reaction• with methyltriphenyl­
phosphonium iodide in thepresenoe of methyl.sulphinyl carba.nion under nitrogenatmDB· 
phere,aftorded~rau-l-methylene-4-ethoxycarbony1-6-methyldeoalin(VII)in66.72%yield. 
Its m abaorption spectrum showed peaks5 at. 1736 om.-• (-0=0), 1480 and 1380 om.·• 

(-C-Me), 895 om-• {::.)c = CH,.) 

The Grigna.rd reaotion on oompound(VII) with methylmagneaium iodide afforded 
in 78.01% yield, trtm.9-l-methylene-8-methyl-4-deoalyldimethyloa.rbinol (I) in whioh 
t.ha junction between tbe two :ringa of deoalin is traM &Dd the dimethyloarbinol group 
ia in tho equatorial poaition. 

11. K:ok llllld Beaaa, An...ZU, 111011, 342, 808. 
9. "DIUI8rjaa and Bhafar, J. Amer. 0,..,.. 8«-., 19110, 72. 19!11. 
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II. CrOM, "lnt.roc1uatiau to Praatlaal tR .,_.t.-...oopy'', "Buttenrort.h'aBal.anti&.o Pulill1111t.iou, LondoD, 

1180. pp. 118-118. 
8. lll"ounnrat al., 0 ...... Abl.,l8113, 41,11988; J. Qo,.. 0"-. U.B.S.R.,liiOII, Z2, "D-
1. Bordwell. "0rplllo Ob-l•try'', The Maomillaa Co., New York, Collier MaamWan Ltd., Loudaa, 

11183, p. 8111. 
a. ll':f'D-nlll "•L, J, Orp. Cllem., 18118, 28, 11118. 
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Compound (I) waa oha.raoteriaed through ita IR abaorption apBGtrum. which ahowad 
aharootorillt.io poakB5 at 3450, 1150 am.-• (-OH), 1380 and 1460 om.-• (·C-CH1), 890 and 

1650 om.-• c:• )c=CH,). 
rl 

•:m Xl'E B IliENT A L 

BU.yl 2-.El~N.IonyZ-5-meell.ylcyeloqlidmze-cyanoacetale{II).-A mixture of 
2-et.hoxyoarbonyl·a·mothyloycloh.exanoue (46 g.), ethyl oyanoaoeta.te (28.5 g.), glaoial 
aoetio acid(12.0 ml), ammonium a.oetate (4. g.), and benzene (300ml.) was re.ftuxed under 
a water SBpa.rator till tho water came oVei'. The reaction mixt.ure wu cooled, ammonium 
aoeta.te (2g.) wa.a added, a.nd the oontent.B ware refiuxed for 3-4hn. Roftuing WM again 
interrupted till a total of 8 g. of ammonium aoeta.te had blliiiJ. added. Heating WM 

coutinued for oovera.l homa after the le.at addition of thB oo.te.lyst. ThB oonte.nts were 
oooled, washed with water ( x6) and tlte organic subatanoe wu extracted with ether-ben­
zene mixture. After removing the solvent, va.ouum distillation of the produot fumiahed 
the cya.no-118t.Br (II) &II a oolorlll!ls oil, b.p. 175-80"/16mm., yiold 48.5 g. (69.5%), 7Jo00 

1.4830. (Found: N, 4.92. C,5H •• No. roquires N, 5.01 %). 
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IR Spor~rum (Liquid 8.1m) of~a struc~un a.aalgoed flo Velilca.d.lllol. 
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Ethyl 2-Etluxqp;Mbonyl-5-methgloydo'hezrkya-rate (IJI). ~ Hydrogenation of 
the Ullll&turated oyano-eater (II) (40.5 g.) wa-11 oarried out at a.n initial preiiiiUl'e of 31 
lb. in presonoe of pa.lladised c.ha.rooal (10%, 1.6g.) in llollbydroua ethanol (lliO mi.). The 
reduction was completed in 30 hrs. The oatalyat was filtered a.nd. the aolvent removad. 
The l'ellidue WB.II distiUsd to afford tho eater I III) in 43.0g. (91.88%), yiold, b:p. l/J5-60°J 
6mm .• 'IJn'•·a 1.4650. (Found: N, 5.01. C1 ,H15N04 requires N, 4-.98%). . 

.. ltini po.ln~B qd bolliDg point• "" unoorree~. :W&ro,.uJ,._ by Mr. B. N. AnAnd. lliol'OAIIIIlyn;· 
Panja.b Uoi,.,nity, Chemlatr.r Dliportmant, Chel1dlgarl1,. IB apeotr~ 'W8l'8 rworde!l 011 Beollm1.11lB II W!tli . 
f04hl.m ol!lorida OJI~ioa uoing a. thinl~u.Jd IUIP, 
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2-.Etlio:qfearbonyl-5-methyl-1-{ <,y·diethozycarbortylpf'Ojlyl) -cyeloheza'M (IV) .-To an 
ice-oold aolution of the ~~&turated oyano-EIIItel' (III) (40.lg.) and acrylonitrile (10.2g.) 
in dry dioun (40 mi.) wa.s slowly added Et.OH-KOH (10ml., 15%). The mixture was kep~ 
in an ioe-bath for 1hr. with oocuiono.l shaking. The reaction mixture wu \eft for 10 dl.ya 
a.t the room tempeTature when it turned deep brown. It was then taken up in benzene, 
wuhed thoroughly with HCI (dil.) and finally with water. The IIQlvent was removed, 
leaving the crude product a& o. viscous oil, yield 41.75(!:. (87.5%). This produ.:t oould not 
be distilled without decomposition a.nd it was not analysed. 
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IB Spaotrum (Liquid lllm} of t.he atrueture auigned to Vetioadinol. 

The crude dicyano-I!Bter (41.75(!:.) was reftuxed for 60 bra. with HCl (cone., 400 m.l.). 
Exoeas of HOI was removed under reduoed pr8811ure and the residue was extracted 
with ether. The aolvent was removed and the orude tricarboxylic acid was refluxed with a 
mixture of dry benzene (400 mi.), ethanol (160 mi.) and H.So, (oonc,. 10 .mi.) in a Bask 
fitted with a continuous water separator till no more wa.ttr separated (40 hra.) The 
contents were worked up in tho usual manner to afford (IV), b.p. 185-88"/5-8 mm., 
yield 28. 5 g. (64%) TJo"' 1.4870. (Found: C, 64.20; H, 9.19. C,aH10(),; requires C, 64.02; 
B, 9.05%). 

Tra.na-1-Keto-4-etlio:l:ycarbonyl-6 -methyldecalin (VI).- To sodium du9t (2.7g.) 
in dry benzene (50 ml.) was added the tri-eater (IV) (18.0 g.) under an atmosph&re 
of nit;rogen. The reaotion started immediately and tho mixture wa.s reftuxed for 18 hn. 
wh.eo. thD r•otio.J. mixture assumed a. reddilh-brown colov. The contents were oooled in 
lA ioe-ba.th and dooomp:>aed with HCI(dil.). Tho benzene layer was separated and Wllllhed 

with aodium bioa.rbona.te aolutiou and water. The residue obt;ained after removal of tho 
1olvent d.evelopod. a. violet oolour with Et.OH-feCI1-. A 111:11&11 portion of the P·k&to·uter 
(V) waa purifl.ed by distillation at 165-10°/5 mm. for a.ne.Iysis. (Fo\IJW: 0 1 65,99j H. 7,79, 
CuR.eo, requires C, 66,21; B, 7.85%)-
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The IJ·keto·este.r (V) was Tefilll[&d. for 18 hr. with H,B04 (15%, 80 ml.). ThB cont.e.n~a 
were cooled and extracted with ether. AftDT removal of the aolvent, the crude k9to-at.id 
1VM osterified with a mixbu:re of e~hanol (35 mi.), dry benzene (100 ml.) a.nd H,S04 (oonc., 
I mi.) in a Dean and Stark appar&tua till the water had oeaed to 118p1Ll"ate (12 bra.). The 
oo.nlentB ware worked up in the u&ua.l manner and the orude keto-oster was re8ux&d. with 
10dium ethoxidt. (prepared from 0.77 g. of sodium and 10 ml of ethanol) for 3 hl"ll. After 
the usu&l Wllrk-up, it provided ltans-kato-4.-ethoxyca.rbonyl-6-methyldeoalin, b.u. 
150-165°/6 mm., yittld 5.0g. (41.6%). 'lu'B·S 1.4760. (Found: c. 70.75; H, 9.42. c, .. H •• o. 
requires 0, 70.51i; H, 9.31 %)- · 

The 2,4-DN P, prepared by the sulphurio aoid mothod in oold and tecrystallisod form 
ethyl nootate a.ffordod orange l"ed noorllos, m:p. 134°. (Foun!l: N, 13.20. C10H1&05N4 

requires N, 13.39%)-

T1te aemicar-bazone, prepand by tbe usual manner and re~yato.llieed. from dilute 
ethanol, melted a.t 208°. (Fouud: N, 14.14. C, 5H110 1N1 requLres N, 14.23%)-

Trans-1-J!etkylerw-4-elliozymrbcmyl-0-fJU'IhyldecoZin (VII).- A solution of sodium 
methylsulphinyl enrba.nion 1vas prepared under nitrogen a.tmoaphere from sodium hydride 
(0.28g.) and dimethyl sulphoxide (6.6 mi.). The solution was cooled in a. cold-water bath 
and stirred during addition of methyltriphenylphoephonium iodide (2.4 g.) in dimethyl 
aulphoxide (11.6 mi.) when the reddish colour of the methylcnephoaphora.D8wa.a produeed. 
After stirring a.t the room temperature for 15 min., the keto-ester (VI) (I .2lg.) in THF 
(5 ml.) Willi added and stirring continued for 3 hrs. o.t 00°. The reaotionmixt-urewae cooled 
and poured on cold water. The organic layer was taken up in petroleum(40-60") and washed 
thrice with oold water. After removal of the solvent, the ri'IBidue was distilled under 
reduced pressure to afford (VII) (0.8 g.) in 66.72% yield, b.p. llO"C/7.8 mm., '~u""·5 

1.4760. (Found: C, 76.36; H, 10.10. 0,1H.~O· requires C, 76.22; H, 10.24%)-

Tra.ns-I-Methylens-O·WU!Ihyl-4-d«alyldimelhylC'arbinol(O.-TotheGrigna.rd.reagent, 
prepared from magnesium (0.23 g.) and methyl iodide (1.4-g.) in dry etlter (IOml.). wa.a 
added dropwi110 a. solution of the above oompound (0.75 g.) in dry ether (15 ml.). After 
keeping overnight, the reaction mixture waa reftuxod for 7-8 bra. on a watsr bath. It 
was then eooled and deoompoaed with a aa.turated solution of ammonium chloride lind 
worked up in the usual manner. After evaporating tho solvent, therosiduewas vacuum­
distilled to provide compound (I) (0.56 g.) in 78.01% yield, b.p. 90°/4·5.mm., 'ID"' 1.4940, 
(Found: C, 80.80; H, 11.59. C,5H160 roquirllll C, 81.02; H, I1.79%)-

0ne of the authors (K.L. Matta.) ia thankful to the Govt. of India. for the a.-ward 
of a senior ri'IIIIIGl"oh followship. 
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