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Polycyclic Co.m.pounds. Part I. Synthesis of Sesquiterpene 
Co.m.pounds 

P. C. Bhattacharyya 

A !IJ"nt.hesi!! of 1,6-dimethyl-4-isopropylnaphtbalene (VII) from the ketone (II) is dfi!Cribed. 3-:Methyl-
6-isopropyl-2-bydroxymethylenecyolohe:unone• (I: R=CHO) on a.lkylation with 4-diet.hylaminobut.an-2-one 
methoiodide according to the knoWD procedure•. followed by trBDtment with dilute metho.nolic alkali, leads 
to 5-methyl-8-i.sopropyl-2-oxo-10-formyl-2,3,4,5,6,7,8,10-octahydronaphth&lene (II: R=CHO).• The basic 
cleovage3 of the hydroxymothylene group under such mild condition ie not effected. 

Gills and Lions4 induced alkylation of ethyl acetoacetate with 3-methyl-6-isopropyl-
2-morpholinomethylcyclohexa.none. Failing to prepare 3-methyl-6-isopropyl-2-morpholi­
nomethylcyclohexa.none, the following method was a.dopted to obtain the ketone (II: R=H) 
in good quantity a.nd in the pure sta.te. A solution of 3-methyl-~isopropyl-2-diethylamino­
methylcyclohexa.none (III) methoiodide in ethanol was added to the :sodio derivative 
of ethyl acetoacetate and the crude material so obtained wa.e hydrolysed with etha.nolic 
caustic potash by an improved method to effect both ring closure a.nd decarboxylation. 
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It was planned to carry out the synthesis of ths ketone (II: R=H) from 3-methyl-
6· isopropyl-2-hyd.roxymethylenecyclohexanone (I: R=CHO) by alkylation wit.h 4-diethyl­
a.minobut&n-2-one methoiodide according to the known procedure•. Reaction of the 
hydroxymethylene ketone (l:R=CHO)wit.h4-diethyl&minobutan-2-one methoiodide result-

1. Johnson d al.,J. Arne.-. C~. 8ae .• l94ri. 67,1760. 
2. Shunk and Wilde, wid., 1949, 11, 3~8; 1950. U. 2392; Woodward el al., ibid, 1952, 14, 4223. 
3. WildB a.nd Werth, J. Or-g. OJ.em., 1962, l"l, 11~, 1164. 
4. J. Amu. Ohem. Soc,, 1950. 7%, 34.68. 
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ed in introduction of y-keto-butyl gr<?up in excellent yield. In the present irurt.anoe, the 
product consisted of one in which the formyl group waH retained. This was cyclised 
smoothly with dilute methanolic alkali at the room temperature to 5-methyl-8-isopmpyl-
2-oxo-10-formyl-2,3 ,4,5,6, 7 ,8, 10-octa.h ydronaphth&lcne (11: R =CHO). 

The pure ketone (II: R=H) on catalytic hydrogenation afforded the sa.turated ketone 
(IV} stereospecifically'. The alcohol derived from it hy the action of methyhns.gnesium 
iodide resisted dehydrogenation. The ketone (II: R=H) on further reaction with methyl­
magnesium iodide, followed by dehydration, provided the dicne (VI). The latt.er afforded 
cadalene on dehydrogenation6 with aulphm. The homogeneity haf! boon establi!lhed by the 
m.p. and the mixed m.p. of the pierR.te7. 

:RXPEHIMJ<~NTAT. 

3 -Methyl-6-uwpropyl-'2- diet II ylrnn i11(.mf'fli !Jlr!frlolrrxwnnm• (I IT).-A mixture of I -mea­
thone (30.5 g.), diethylamine hydroehloriclt• (:!!; 1.( ), ptu·nformuldohyde(g g.), HCI (conc.,2 ml), 
and ethanol (32 mil was refluxtl(l un a sttmm hnt.h Ji1r 10 hr. 'Ethanol was removed, the 
residue WB!'! diluted with water ( W ml). 11mlto it .KOH (:JU g.) in water ( 15 mL) was added. 
The mixture was then sat.urat.c.•d with t'Xl'('>itl of K.UO,, filtered, and washed with ether. 
The mother liquor was once extmctt•tl with etht~f' and the solvent evaporated. The residue 
on distillation afforded a mlorlPAA oil (:!lUi g.), b.p. 1:.!0-22°/8 mm. (Found: C, 75.26; 
H,l2.16. C,_,H 290N requires C, 75.3; H, l:?.j~~)-

5-Melhyl-8-i:Jopropyl-2-oxo-2,:~.4 ,5,{), 7 ,K, 10-octahydro71.aphrhau71e (II; R =H). - Ethyl 
a.cetoacetate (5.2 ml) was added to a solution of sodium (0.92 g.) in ethanol (16 m.IJ_ 
3-Methyl-6-isopropyl-2-diethyla.minomethyloyclohexanone (III) methoiodide, prepared 
from amino-ketone (9.4- g ) and methyl iodide (3 ml) in a little anhyd.cous etha.nol, wa..a added 
slowly to it. The mixture was allowed to stand overnight and then refluxed for 6hr. The 
solvent was removed on a water bath; the ru.sidue wa.s cooloo, diluted with .,.,ater. and 
extracted with ether. The solvent waa remoVL•d and the r~:~:oidue distilled. Tha ester 
(3.5 g.) had b.p. 145-47"/4 mm. 

The preceding el!ter(3.5 g.) was refluxed with a solution ofK.OH( 6g.) in \nl.!et(IOml) 
a.nd spirit (30 ml) for 3 hr. The solvent was n•muved. on a w8tt>r hllth, Lhe residUI;) co..1led.. 
diluted with water, and extracted w it.h ether. The etht•r c.s.t ract Wit.~ oure washed with. 
water, dried, (CaCJ.), and the solvent removed. The residuo on di~t i.llatiuo prut"idt-d a pale 
yellow oil (L7 g.), b.p. 133-35°/U mm (bath temp. l85-Y0°). tlo'U\wd: C. SL-1:!; H. lO.'iO. 
Calc. for C14Hu0: C, 81.54; H, 10.63%). Tho t,J-DNP forDlt'C.I brid..-nd platN (&om 

methanol), m.p. 152-53° (lit4 . m.p. 152-i:13°). (:Founc.l: C. 6:!J.l5; B. 6.';\t l"ak. f.­
C~.,H2604N4: C, 62.17; H, 6.73%). 

5-Methyl·B-iaopropyl-2-axo-IO-Jormyl·:2,~~.4,5,t),7 ,8,9.10-~h•.A~.I•t'JHJ"j''IMit:w til: R = 
CHO).-The hydroxymethylene ketuue (I: R=CHO) (9.1 g.) w~ at.~ \o a 8001.­
tion of sodium (1.16 g.) in auhydroW> e~ha.nol (20 m.J) a.ud tv t..b\'1 l!Ulid aw..liu salt~ aoolad 

6. Robiosoo et al., J. Ckem. Soc., 1937, 53. 
6. Ruzicka, Hdr/. Chlm . .A&t4, 19:2:2, 5, 345. 

7. Rw;ioa, Hel'fl. Chim. Acfa, 192:2, 5. 369; BarJJ.eU otal., J. (.'""""·SoD,. I«U., ~ ·~-~~~-.lihl-• 
1935, 476; Chatterjee, thio Journal, 1;}36, 13, 5Sd; Gills II.Jid ~ lffi_ S<.>." 



POLYCYCLIC COMPOUNDS 

in ice, 4-diethyla.minobuta.n-2-one methoiodide, prepared from amino-ketone (7.2 g.) and 
methyl iodide (4 ml) in a little anhydrous ethanol, was added all at once. After storage 
for 48 hr. at the room temperature, the product was warmed at 40° for l hr. It was then cooled 
and mixed with a solution of KOH (R g.) in water (500 ml). After 12 hr., the clec.r solution 
was saturated with salt and extracted with ether. The produr.t (4g.) had b.p. 1<1.5-50°/10 
mm. (Found: C, 76.83; H, 9.5. C,~H,.,.O, requires C, 76.90; H, D.4.0o/o). The semicarbazone 
formed prisms (from ethanol), m.p. 225°. (Found: C, 65.80; H, 8.60. C,6H,50,.N5 requires 
C, 65.90; H, 8.59%)-

5- M ethyl-8- isop-ropyl- 2- oxo-1 ,2,3,4,5,6,7 ,8,9,10- deca.hydronaphthalene (IV)-.----: The 
preceding octalone (II: R=H) (5 g.) was hydrogenated with palladous chloride (0.2 g.) 
and gum arabic (0.2 g.) in a minimum quantity of water till the calculatedqua.ntit.y(550 ml) 
of hydrogen was consumed. The product (4 g.), isolated in the usual manner, had b.p. 130°/4 
mm. (Found: C, 80.70; H, 11.60. C,,H •• o requires C, 80.76; H, 11.53%). 

The Bemicarbazone formed prisrr.s (from EtOH), m.p. 186-87°. (Found: C, 67.80; 
H, 10.20. C, 5H.,70N5 requires C, 67.90; H, 10.18%). The alcohol, prepared by the action 
of methylmagnesium iodide on the preceding ,6-decalone, had b.p. 120-22°/4 mm. 

2,5-DimA!thyl-8-isopropyl-4,5,6,7,8,10-hexahydronaphthakne (VI).- A solution of 
the octalone (II: R=H) (15 g.) in dryetherwasaddedw1th stirring to a.Grignsrdreagent, 
prepared from magnesium (2.1 g-.) and methyl iodide (12.4 g.) in ether. The carbinol (6 g.), 
worked up in the usual manner, was heated with pyridine (30 ml} and POC~ (5 ml) in an 
oil bath (130-40°) for 4 hr. The product was worked up in the usual way and distilled over 
sodium, affording the pure hydrocarbon, b.p. 107°/4 mm. (Found: C, 88.15; H, 11.80. (\3H,.4 

requires C, 88.23; H, 11.77%). The hydrocarbon became viscous on storage for sometime 
in contact with air. 

I ,6-Dimethyl-4.-i$opropylnaphthalene (VII).-The preceding diene (VI)(l g.) wa.s heat­
ed with sulphur (0.5 g.) on a nitre bath (240°) for 4 hr. The product was isolated in the 
usual way and distilled over sodium to provide a pale yellow hydrocarbon (0.5 g.), b.p. 
112-13°/4 mm. (Found; C, 90.80; H, 9.10. Calc. for C,5H,8 : C, 90.91~ H, 9.09%)- The picrate 
formed orange plates (from EtOH), m,p. 114-15° (lit.7 m.p. 114-16°). (Found: C, 59.00; 
H, 5.00. Calc for C,..H.,07N 3 : C, 59.01; H, 4.90%). 

The author is indebted to late Dr. J. C. Bard.han for his advice and encouragement 
during the course of the investigation. 
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