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SYNTHESIS OF ISOOCTYI,METHYLCYCLOP.ENTADiltN.E 

Bv PRoVAS Kt7MAR DUTTA 

A synthesis of :J-(metbylheptyl)-3-methyl- t:,.l: &-cyc:Zopentadiene has beeu descrJbed. 

Attention was directed to the synthesis of certain methylcyclopentenones with 
the isooclyl side-chain attached to the carbon atom adjacent to that carrying the 
methyl group, of which the two following were the two (VI, A) immediate objectives. 

R 
R' I 
'..A (A=R1=Me, R=isooctyl} 

O=~--~ (VI, R'=isooctyl, R=Me) 

Earlier attempts to synthesise this ketone {A) through the oxidation of the corres
ponding cyclopentene with selenium dioxide failed (Rydon, ]. Chem, Soc., 1940, 
1546) and preliminary studies to build up similar cyclopentenone derivatives from I:4-
dtketones have proved futile (Mitter and Dutta, this Journal, 1948, 98, ao6). Experi
ments were next undertaken to synthesise (VI) according to the interesting method 
which has been recently developed for the preparation of substituted ·cyclopentenones 
through distillation of ')'-lactones with phosphorus pento.xide (Frank et al., ], Amer. 
Chem. Sec., 1944, 66, 4). -
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sec-iso0cty1 iodide is converted into cyanide which passes into the ester (I) directly 
on treatment w1th alcohol and sulphuric acid. . Reduction of this ester \i.-ith alcoh-ol and 
sodium g1ves (II) which l'asses into the bromide- (III) on refiuxing with sulphuric and 
hydrobromic acids. The Gngn.ard's comp-lex, prepared from this bromide in presence 
of equivalent amount of methyl iodide, reacts_sm9othly with ethyllaevulinate in dilute 
ethereal solution in the cold. From the reaction mixtUre the lactone (IV) is obtained 
in 1ather a poor yield. The synthesis of the lactone lias been carried out-more -5uccess
fuily by- employing the well known metllod developed by. G. M. Robinson for tlie 
synthesis of Jong-cht:iin keto-acids.- The starting material in- this ca~e is sec-iso'octyi
acetic -3:cid -(Dutta, thi~ ]ou.uJ.al, 1942, 19, 78). The acid chloride condenses sm-oothly 
with the sod.io.:salt of ethyl acetosuccine.te. The crude COI!~ensation pr<>4uct is hJ:~ro

lysed through prolonged shaking at the ·ordinary temperature· (~huang et a.l., Bsr~~ 
1936, 69,- I~92). The keto-acid i~ isolated as its ethyl este; c'n. which- reacts smoot?-1~ 
with me~hylmagi:tesium iodid~. The desired lactone (IV) is obtained in ~ good yield 
oil hydrolysis with alkali and subsequent lactonisation on warming with dHttte sulphuHc-
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acid. 0n- distillation of the -lactone over phosphorus pentoxide, the Cf'Clop:entenone 
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derivtttive (VI) is ol>tained in « moderate' y1eld. T&e structure· of tlie unsaturated C1clo
pentenone (VI) bas been assigned. on the basts of similar observations on the synthesis 
of dihydrojasmone from the lactone prep11red from isobexyl iodide and ethyl laevulinate 
(Frank et al., loc. cit. Datta and' Sen Gupta, this journal, 1948, 28, 213), 

and also from the later observations of Frank et IlL. (J.. &nte1'. Chem. Soc., 1948, 60, 
1..3~9) whe1e it has been definitely, e&tal:>lished that in the. case of '}'-lactones having 
a methylene group and a methyl. group available for the fotmation of the c1clopentenone 
ring, the reaction always proceeds in the direction where only the methylene group 
is involved. 

Reduction of the ketone with alutnmium isopropoxide affords the unsatarated 
alcohol (VII). This is converted into the chloride with thionyl chloride in presence of 
pyridine and the chloro compound is h~ated with excess of dimethylaniline to give the 
dou·bl¥ unsaturateciL cempound (VII1)1. Attempts to intnlduce different groups at the 
meiliylene group through the potassiuw salt of the cycloJ!)e.utadiene (VIII) have met with· 
fai:lure so far. 

The whele scheme of werk C;llDI IDe dtrawn UP• as wllows :-
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Eth1l 2:6-Dimeth,rlhePtoa.te (1).- A mixture consisting of methylheptyl cyanide· 
(34 g.)., recti.fi~d spirit (47 c.c.), alcohol (47 c.c.) and concentrated sulphutic acid: 
(39 c.c.) was heated under reflux for I2 hours in an oil-bath. The resulting ester was 
cooled. diluted with water and extracted with ether. A mobile liquid passed over 
at 8o~-85o jz2 mm. having a sweet smell, yield 25 g. (Found: C, 7z.6; H, u.4. 
C11H2~0s l"equites c. 72.0: H, I2.o per cent). 

· 2:6-DimethylhePtyl Alcohol (ll).-Sodium (u g.) was placed in a three-necked 
:flask and the above ester (25 g.) and alcohol. dried over magnesium methoxide, were. 
next introduced. After the vigorous reaction had subsided, it was refluxed in an oil
bath until the whole of sodium had reacted. It was cooled, diluted considerably with 
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walf:er and ·extr!Icted with ether. 0n working 1lP in the usual way tbe desired allco'hol 
(-x 3 g ) passed over at go 0 -"95 o /iS mm. 

2:6-Dimethylhe:Ptyl Bromide (lll).-A mixture of 2:6-dimethylheptyl alcohol Cr3 g.), 
hydrobromic acid (48%, 45 g.) and concentrated sulphuric acid (n.s g .• d I.'84) was 
boiled under reflux for 2 hours. It was diluted with water and tbe brom.id~ -layer 
'SeO"arated, and washed with a little cold concentrated sulphuric acid to remove the un· 
changed alcohol. The bromide (u g.) was collected at 85° I 18 mm. as a heaVy liqu1cl. 

Lactone of 8-(2:6-Dimet1Jylhexyl)--y-methyl-')'-hyd1'oxyvaleric Acid :(lV).-.Magrie
sium (4 g.) was covered with ether (20 c.c.} and methyl iodide (:a c.c.? was added to 
start 'the reaction. Next it was warmed and to the hot solution ~e above bromide 
(6 g.) in ether (25 c.c.) was slowly added. The mixture was refiuxed gently for some 
time more until there was no perceptible reaction. 'Ethyllaevulinate (8 g.), dissolved 
tn ether (so c.c.), was cooled in an ice-bath and to this the a'bove Grignard's com,plex 
was added gradually with shaking. It was allowed to stand for further one hour ill 
fheice-bath and at ordinary temperature for another half-an-hour. The produCt was 
then decomposed with ice ana hydrocbioric acid and isolated by means of ether ; it W85 

dried '(Na1SOJ, ether removed and the resiaualliquid distilled in vacuo. The unc'hanged 
'bromide and the ethyl laevalinate were collected as a forerun and the desired 1actone 
in a poor yield at I3'S0 -I't-0° /6 mm., yield I.S g. (Found: C, 73·8; H, U,02 •. Cu.HuOJ 
requires C, 74·4; H, II.5 per cent). 

Me{hylhe:Ptylaceti.c Acid.-Methy1heptyl iodide (45 g.) was condensed with ethyl 
ma:lonate'(45 g.) in presence of sodium (4.5 g.) m alcohol (So c.c.) in 'the usual way. 
'It was wor'ked up and the desired ester was obtained {b.p. 128° i4 mm.), yiela 19 g. 
'It ·vo.as hydrolysed by refiuxing the ester (25 g.) with caustic potash (IS g.) in water 
'(15 c.c.) and rectified spirit (6o c.c.) for 6 hours. Alcohol was removed (water-bath) 
and the d.ibasic acid was obtained on acidification and subsequent extraction wtth ether. 
The residue left after the removal of the solvent was "heated (oil-bath, i8o0 -I90°) for 
rutlf-m-hour when decarboxylation was comptete. The acid was isolated by vacuum 
disfillation, b.p. I36a /r3 mm., yield 15 g. 

Mi!hylheptylacetyl Chlonde.-Methylheptylacetic aCid (46 g.) was mixed w'ith 
phosphorus tricHloride '(12 c.c.) and the resulting miXture was left overnight. Next 
it was heJtted on the water-bath for 2 hours. 'The clear upper layer was aecanted off 
and a is tilled, when the acid chloride ·passed over at goo-Ioo o I I4 mm., yie1d 46 g. -

·C011densation of Ethyl Jlcetosuccinate and Methylhe:Ptylacetyl Ch'lonae: 'Ethyl 
8-Mithylheptyl--y-ketovalerate (V).-Sodium (6.::. g.) was molecularised and was taken 
unaer ether. This was cooled in ice ana ethyl acetosuceinate (58 g.J was added drop
wise. The mixture was kept overnight when a clear solution was obtained. Next 
day it was again cooled in ice and the acid chloride (46 g.) was added dropwise with 
occasional Shdk:ing. When the adaition was complete, the mixture was refiuxed 
(water-bath) for 2 hours. There was very little separation of sodium chloride. 'It was 
cooled and extracted wifh ether. The solvent was removed and it was directly employed 
for the next operation. The crude condensation product (zoo g.), obtained 'from the 
previous reu-Ction, was shaken with a migture ·of distille~ Witter (x8oo -c.-c.), caustic 
potash (76 g.) and rectified spirit (goo c.c.) for 30 hours 'in a mechanical Shaker. The 

turbid solution thus produced was neutralised with Ha$0" (75 g.) and t{len evaporated 
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on the water-bath to remove alcohol. 'fhe residue was then strongly acidified and 
extracted with ether. After removal of ether, the remaining liquid was again hydro
lysed by re:fluxing with caustic soda solution (66o c.c., 2N) on a water-bath for 3 hours. 
The solution was again acidified and extracted with ether. 'l'he residue after removal 
of ether was heated (water-bath) for half~an-honr. It was dried in vacuo and esten:fied 
with a cooled mixture of alcohol (150 c.c.) and concentrated sulphuric Cg c.c.) for IS 
hours. The ester f25 g.) was isolated in the usual manner, b.p. I30°-I32° /3 mm. 
(Found: C, 6g.7; H, 10.84. C111HsaOs requires C, 70.3; H, ro 94 per c;ent). 

8-Methylheptyl--y-meth,.Z--y-va1e1'olactone (IV).-Grignard's complex, prepared from 
magnesium (3.5 g.J and methyl iodide (rs c.c.), was added to the above keto-e~ter (25 g.) 
in d1y ether (150 c.c.), cooled in a f1eezing m1xture. The reaction mixture was allowed 
to stand for 2 hours and then decomposed with ice and ammonit1II1 chloride, acidified 
and extracted with ether. The residue after removal of the solvent was heated with 
alcoholic caustic potash solution (zoo c.c , ro%) on the water-bath for I hour. The 
alcohol was removed and the ethereal extract of the alkaline solution containing the 
neutral fract1on, if any, was rejected. The main alkaline layer was acidified and the 
mixture re:B.uxed for I hour with dilute sulphunc acid (roo c.c., IO%}. Einally it 
was extracted (ether), the ethereal extract washed with sodium bicarbonate solution and 
worked up as usual. A viscous liquid (x8 g.) boiled at I25°·I3o 0 /3 mm. (£~ouud: C, 
74·4; H, II·S· C1JiseOs requires C, 74·3; H, n.s per cent). 

2-Methylhepty£-g-methyl-ll.1·cycloPenten-r-one (VI) -The above lactone (8 g.) was 
mixed wtth PsU& (4 g.) in a Claisen flask and heated in 'Vacuo (oil-bath, 140°-150°) 
when a vigorous reaction took place and the whole mass turned dark brown. A mobile 
liquid (3 g.) passed over at I26°-I34° /n mm. On redistillation it came over at 126°·130° /II 
mm. It has a characteristic smell. (Found: C, 79.9; H, u.S. C141.H2 .... 0 requires C, 
So 5 ; H, II .6 per cent). 

2-Met1&y,lheptyl-3-methyl-ll.2 -cycloPenten-r-ol (VII) -The above ketone Cs g.) was 
redu.c~Q. }\lith aluminium 1sopropylate, prepared from aluminium (3 g.) in isopropyl 
alcohol (6o c.c.) in the usual way. During distillation further isopropyl alcohol (40 c.c.) 
was added. The temperature of the oil-bath was kept at gou-II0°. On working up in 
the usual way the 'unsaturated alcohol was obtained boiling at I22°-I24° /7 mm. having 
rather an unpleasant odour, yield 3·5 g. (FoUttd · C, 79 8; H, n.g. C1&HuO requires 
C, 8o.o; H, I2·I per cent). Attempts to prepare a phenyl urethane derivative failed. 

a·Meth:vlhePtyl-J-methyl~1'&-cyclopentadiene (VIII) -The above alcohol (3 g.) 
was diSsolved in freshly distilled dimethylaniline (8 c.c.) and cooled. ·ro this was .added 

~ . 
t!tionyl chloride (::a c.cJ when the mass ~rned deep brown. Next, excess thionyl chloride 
was removed in a high vacuum and the residue was heated in an oil-bath at r8o0 -Igo 
for }lalf-an-hour. On wor_king up the diene was obtained as a clear, colorless oil boiling 
at 92° l::a mm., yield I.a g. (Found: C, 86.6 j H, I2.I. cl .... HI& require& C, 87·5 i 
H, u.s per cent). 

The author's thanks are due to Dr. P. C. Dutta for his valuable help in this piece 
of investigation. 
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