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DISCUSSIOh’ 

As PART of a series of cxpcrimcnts designed to evaluate the directed a-substitution 
of cyclic ketones oia their magnesium enolates, methylcyclohexanone was converted 
into the enolate II through the enol acetate I. 

The enol acetate I was prepared by acid catalysis’ as a 95 % component of the 
acetylation mixture (IR and NMR spectroscopy, analytical VPC) and was readily 
purified by distillation. The NMR sptrum3 showed a singlet at I26 c:‘s due to the 
coincident signals from the vinylic and acetoxyl methyl groups. 

The enol acetate 1 reacted with methyl magnesium iodide (2 molar equiv) in 
ether to give the magnesium enolate II. This salt reacted with chloro-acetone in 
ether and the reaction was terminated by acidification. 

The product, isolated by steamdistillation and in 33% yield (from enol acetate), 
was not the expected ydiketone 111. The physical and chemical properties support 
the isomeric structure, 1-t I-mcthylcyclopentyl)butan- 1,3dione (IV) which we allocate 
to this product. 

Elemental analysis was consistent with the formula C,01i1602. The IR spectrum 
showed a broad absorption at 1600 cm- ‘. The NMR spectrum showed resonances 
at 72 (tertiary methyl), 134 (COXH,) and 220 c’s ( CO-CH, CO-) consistent 
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with the formulation IV and at I24 (=C CH,). 339 (--CO-CH=) and 950 c;s 
(=C--OH) expected* for the hydrogen-bonded enol form V. The spectrum integral 
indicated c-a. 80% enolization. The signal at 950 c,‘s was removed by exchange with 
dcuterium oxide. 

Support for the formulation as a fldiketone was provided by a strong ferric 
chloride reaction and the formation of a blue. crystalline copper chelate from which 
the dikctone was regenerated upon acidification. 

Chemical confirmation of structure IV was given by the alkaline cleavage of the 

’ ‘To whom inqulrics should be addrcswd: School of Chcmrswy, Tbc University of New South Waks, 
P 0. Box I. Kcnsrngron. N S.W.. Austratla 

’ tnrer alit, H. 0. House and V. Kramer. 1. Org. Chem ZU, 3362 (f%3). 
’ h’MR spectra were recorded on a Vanan A60 S~CC~~OIIUICT for CDCI, solns with TMS as inwnal 

reference. Chemical shifts are expressed III cycks per second downficd from the rcfcrcnce signal. 
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wiketone which afforded bth the acid VI identified as its anilide and the ketone 
VII identified as its semicarbazone whose m.p. was undepressed on admixture with 
an authentic specimen. 

The NMR spectrum of the ketone showed singlets at 73 and 130 c/s due to the 
two methyl groups and the IR spectrum showed a sharp absorption at 1705 cm- ‘. 

We offer the mechanism depicted in Fig. 1 to account for the formation of the 
Hiketone IV. Further work is in hand to test this mechanism and to ascertain the 
generality of the ring contraction since transformation L&I Favorskii reaction inter- 
mediates is possible. 
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EXPERIMENTAL 

M.pa and b.ps are uncorra%ed Refract~vc indices were determined with an Abk rcfractotncter model G 
Analyses were by the Australian Micro-analytial Service, Melbourne 

2-Mcthyfcyclohex-l-enyl aceraze (I). 2-Methylcyclohexanonc (100 g) was treated with Ac,O (I30 3 
and ptrchlonc acid (60%; l-5 ml) for 2.5 hr at room temp. The soln wax diluted with ether (150 ml) and 
gently agitated with excess sBt NaHCO, aq After the cvolutlon d CO, had ceased. the organic layer was 
washed with 5 % NaHCO,aq (SO ml), water (50 ml), dried (NP~SO,) and distillal to give I. b.p. 92-94”’ 
30 mm, # I.4560 (lit. b.p. 85’:20 mm,s 4’ 1*456@A v, 1740 cm- ’ 

Reaction oj rhr mol accto~c (I) with n&tyl mognesiwn k&de. Mg powder (6.3 g; 027 molt) was treated 
slowly with Mel (43 g; 030 mole) in dry ether (60 ml). After tk 
rdlux for 30 min, after which the Grlgnard reagent wu decanted 

addit ion the mixture was hcattd under 
enol aatare (20 g;O13mok)was 

added so as to gently boil the mixture and the mixture was heated at rcflux for 1 hr to give a s4lSpenrlcm of II* 
Rcucrion o/ rhe mugnesium m/ate (II) with chloro-acnone. Chloro-aatone (14 g; 02 1 molt) in etlur 

(Xl ml) was ad&d slowly to the suspcnslon II (prepared as above) during 30 mm. The mixture was 
heated at reilux for 5 hr and the reaction was then termmated by the addition of iacold 10% HCI 
(100 ml). The mixture wgs neutrali& by NaHCO, and steamdistilled IO give an oil which was redutlllcd 
to give I~l-nwrhy~yclo~yl-~~-~,3~~~ (7-25 g; 33*/a b.p 77”W mm, 108.109-q mm. (Found: 
C. 7la; H. 9.6. C,,,H,,OI requires: C. 71.4; H, 9-6”/,) 

The copper chelatc was prepared by treatment with cupric satatc and formed blue prisms (from M&H), 
m.p 10%103.5” (Found: C. W4; H. 7-7. C1,,H,&uOd requires: C 604; H. 7.6%.) 

’ M MouRwron. R Jacquier. R. Henry and M Canet. C R. Acd Scr , Puris. 233. 1625 (1951) 
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Acidification of the copper &elate rtgenerataf the diketone 
C~acogc #I/W dtior~ (IV) by &u/f. Tbc diketone (384 me) was hated under reflex wtth NaOH (4 g) 

in MeOH-water (1: I ; 20 ml) during 2 hr. The soln was co&d and extracted by ether. The orgamc layer 
was washed with 5 Y< NaHCO,aq (4 x 5 ml), 2 % NaOH aq (5 x 5 ml) and water (2 x 5 ml). The soln 
wm then dried (Na,SO,) and slowly evaporated to leave a yellow oil which formed the semicarbazonc of 
I-mcthylcyclopcntyl methyl ketone (39 mg), m.p. 140s 141’ (lit.* m.p. 140~141”). The mixed m.p. with 
a sample prepared after pinacol rearrangement of cir 1.2-dimethylcyclohcxanc-1,2diol’ showed no de- 
presston and the 1R spectra of the two samples wtrc tdmttcal. 

Tbc alkaline aqueous layer and the aqueous washings wcrc combined. acidifrcd and extracted with 
ether The ether was aruttously removed and tt~ residue was treated success~vcly with XXII, and anilmc. 
The resultant anilidc wu cxtractod by ether and the organic layer was washed with 2NHCl and filtered 
through acttvatcd charcoal to give, afta cvaporatron the antltdc of VI. m.p. IO> 104*S”(lit.* m p. 104-10s’). 

* S. Namctkin and N. Dckktorsky. Be. Drxh. Chin GAS. S7B. 583 (1924). 
’ H. Mar-w& Licblq’s Ann !i4z, 123 ( 1939). 
’ M. Momron. R. Jacqum and A. Fontaine. BuJJI Sot Chim. Fr. 767 ( 1952) 


