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ORGANIC PREPARATIONS AND PROCEDURES INT. 10(2), 73-77 (1978) 

COLVVENIE3T ROUTESS FOR Tm PRBPARBTION 

OF 2 -1SOPROPYL-5-METHYL CYCLOPRRTAIONE 

B. 5. Kulkami and A. 5. Rao* 

National Chemical Laboratory: Poona-8, I ad lo  

2-Isopropyl-5-methylcyclopentamne (I) has been 
1-4 obtained as  a transformation product of severa l  terpenes.  

It has been used for preparing t h e  d i f f e r e n t  stereoisomers of 
5 6 nepetane ( i r idane)  (11) and the sesquiterpenes,  oplopanone, 

acorenone B and 4-eplacorenone B.8 It  i s  usua l ly  prepared 7 

from d i e t h y l  adlpate, '  d i e t h y l  2-methyladipate5 or 2-methyl- 

cyclopentanone. ' 
of I s t a r t i n g  from methglheptenone I11 a r e  presented In 

Two convenient rou te s  for t h e  preparat ion 

this communica t ion .  

I II 

Reaction of me thylheptanone I11 with dimethyloxo- 
9 

sulf  onlum rnethyllde furnished the oxirane (IVa) which was 

r ead i ly  transformed t o  the  ketone I when t r e a t e d  for a s h o r t  

time w i t h  boron t r i f l u o r l d e  e the ra t e  i n  benzene solut ion.  

I t  i s  suggested t h a t  i n  t he  presence of t h e  Lewis ac id ,  

boron t r i f l u o r i d e ,  t h e  oxirane IVa rearranges t o  the  

7 3  
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KULKARNI AND RAQ 

aldehyde V w h i c h  I s  then transformed to I according t o  the 

reac t ion  mechanlm shown. Work on t h e  second rou te  t o  I 

described b e l s w  was taken up as  a l o g i c a l  sequence of the 

suggested reac t ion  mechanism f o r  the conversion of IVa t o  I. 
W 

m m a  R = H  4 
b R = CO,C( C H 3 I 3  

2,6-Dimethylhept-5-enal (V) was prepared from methyl 

heptenane (111) according t o  t h e  general  method of Blanchard 

and Buchi1' by pyrolysing t h e  e s t e r  IVb obtained by react ing 

I11 w i t h  5-butylchloroacetate in t h e  presence of potassium 

t e r t i a r y  butoxide. 

ketone I on treatment with boron t r i f l u o r i d e  e the ra t e .  

Aldehyde V was readi ly  transformed t o  

EXPERIMENTAL 

Melting points  and boiling points  a r e  uncorrected. 

NMR spectra  were taken a t  60 MHZ with  TMS a s  i n t e r n a l  

reference. 

2-Methyl-2- (4-methyl.-3-~enten~l )-oxirane (IVal. - To a 

mixture of sodium hydride (1.20 g ,  0.05 m o l )  and f i n e l y  
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PREPARA'L'ION OF ?-ISOF'ROPYI,-',-METHYL CYCLOPENTANOWE 

powdered trimethyloxosulfonium iodide  (11.0 g ,  0.05 mol) 

under n i t rogen  was added dropwise d r y  dimethylsulfoxide 

(65 ml) with s t i r r i n g .  After 20 minutes,  methylheptenone 

I11 (5.04 g ,  0.04 mol) disso lved  i n  dimethylsulfoxide (15 ml) 

was added dropwise. After  t h e  a d d i t i o n  was complete t h e  

r e a c t i o n  mixture was s t i r r e d  a t  room temperature  f o r  2 h r  

a t  50' f o r  1 h r ,  cooled t o  0' and d i l u t e d  with i c e  water. 

The product  was e x t r a c t e d  with e ther .  The e t h e r e a l  e x t r a c t  

was washed w i t h  water and d r i e d  (Na2S04). 

evaporat ion of so lvent ,  t h e  r e s i d u a  was d i s t i l l e d  t o  f u r n i s h  

t h e  oxi rane  IVa; y i e l d t  3.90 g (70%); bp. 11O-11Ei0 (60 nun) 

lit.' bp. 81' (4-5 mu). 

&&. Calcd. f o r  C G 1 6 0 s  C ,  77.09; H,  11.50; 

Found: C, 77.11; H ,  11.39. 

'Ii - NMR (CC14): 6 1.27(33 H ,  CH3-C - C -1, 1.63 

(3 H ,  CHg-C=C), 1.70 (3 H ,  CH3-C=C), 2.43 (s ,  2 H,  ox i rane) ,  

5.10 ( m , l H ,  v inyl ) .  

2-IsoPr o m  l-5-methYlCVClODentanOne (I)  Method a .  - Freshly 

d i s t i l l e d  boron t r i f l u o r i d e  e t h e r a t e  (2.5 ml) was added 

dropwise t o  a s o l u t i o n  of t h e  oxirane (IVa) (0.98 g; 0.007 mol) 

i n  dry benzene (25 ml). The r e a c t i o n  mFxture was kept a t  

room temperature  f o r  1 hr, d i l u t e d  with e t h e r  (50 ml) and 

washed success ive ly  with aqueous sodium carbonate s o l u t i o n  

(2%; 200 m l )  and water (100 ml x 3). 

d r i e d  (NazS04> and t h e  s o l v e n t  was evaporated. D i s t i l l a t l o n  

of res idue  furn ished  I a s  a mixture of &-and trans-lsaners; 

After  t h e  

'0' 

The organic  l a y e r  was 
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KULKARNI AND RAO 

yield:  0.75 g (77%); bp. 180°/710 mm; lit.6 bp. 18tjo/760 mm, 

The NMR spectrum was iden t i ca l  with tha t  of an authent ic  

sample. 

phenylhydrazone, mp. 1 6 8 O ,  lit,' mp. 170-171°; semicarbazone 

mp. 196', lit.2 mp. 198°-2000. 

Nethod b. - Ketone I was a l so  prepared (yield = 60%) from 

the aldehyde V on treatment with boron t r l f l u o r i d e  e thera te  

following t h e  procedure given above. 

- t - B u t y l  6-methyl-8- (4-methyl-3-pentenvl) nlpcidate  (IVb) .- A 

solut ion of potassium p b u t o x i d e  prepared by dis so lv ing  

potassium (2.73 g; 0.07 mol) i n  t-butanol - (75 m l )  was added, 

with s t i r r i n g ,  over a period of 1 h r  t o  a mixture of methyl- 

heptenone (111) (8.82 g; 0.07 moll and &-butyl chloroacetate 

(10.54 g ;  0.07 mol) under nitrogen atmosphere a t  10-X'. Tht 

reac t ion  mixture was s t i r r e d  a t  10' for 1 hr and t-butanol 

was removed by vacuum d i s t i l l a t i o n .  The res idua l  mater ia l  

was d i lu t ed  with water and extracted with ether.  The e the r  

ex t r ac t  was washed with water, d r ied  (Na2S04) and t h e  solvent 

was evaporated. 

of (111); bp. 100' (60 m) and 8.13 g (48%) of (In) as a 

diastereoisomeric mixture; bp. 100-05° (1.0 mm); NMR (CC14) 

6 3.02 and 3.06 ( s ing le t s ,  oxirane hydrogen). 

&&. Calcd. for Cl4HZ4O3: C ,  69.96; H, 10.07; 

Found8 C, 70.16; H, 10.27. 

Ketone I was a l s o  characterized a s  2,4-dinitro- 

D i s t i l l a t i o n  of t h e  residue yielded 2.0 g 

2.6-M m e w  -heptS-ea- l -a l  (Vl. - Glgcidlc ester IVb 

(0.96 g, 0.004 -1) was placed in a d l s t l l l a t l o n  apparatus 

and heated with a sand bath. men t h e  temperature of the 
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PREPARATION OF 2-ISOPROPYL-5-METHYL CYCLOPENTANONE 

ester reached 280°, t h e r e  was vlgorms evolution of gas and 

t h e  pyroly 81s product s t a r t e d  d i s t i l l i n g  . 
flask was heated a t  290° till d i s t i l l a t i o n  was complete. The 

pyrolysis product was r e d i s t i l l e d  to furnish V; y i e l d :  0.42 g 

(7Sp); bp. 70-7S0 (15 mm). 

I d e n t i c a l  (IR, NMR) with an authent ic  sample prepared 

according tZ0 l i terature method .' 

The d l s t l l l l n ~  

Aldehyde V thus prepared was 
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