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During the course of our exploratorv studies 
1 

on the chemistry of 

B,y-unsaturated dlazomethyl ketones, WC recently devised, through the agency of 

H’3 - 
I-t,0 in nltromethane, a new Tvnthesls of the cyclopentenone ring which in 

conlunctlon with the now improved approaches to B,y-unsaturated acids ‘ leads to 

3n cfilclent cyclopentenone annelation method3 

We now l,lsh to draw attention to the utilization of B,y-unsaturated 

dlazohetones for the preparation of slmplc cvclopentenones including dlhydro- and 

ils- Jasmone 
4 

- ._ 4lkvlatlon and/or deconjugatlon of 3,3-dlmethvl acrylic acid ethyl 

ester (1) lvlth methyl lodlde, n-pcntvl hromlde or I-bromo-2-pentyne In THF, 

4225 
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employing as base the llthlum dllsopropylanlde hexamethvlphosphoramIde complex 

described recently by Rathke’ and Schlesslngert gave esters (2a-d)7 In 72-94%8 
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Yield (1 ‘3) 

a) R = H 37 % 

b) R = CH3 24 % 

c) R = C5Hll 43 % 

d) R = CII,C-CCH2CH3 34 % 

Subsequent careful hydrolvsls under condltlons which prevented conlugatlon 

[l 1 mixture of 15: NaOH and EtOH, 25”, 18 hrsl led to the corresponding 

R,Y-unsaturated acids which were converted to the desired dlazoketone (3a-d) 

In an overall yield of 7O-85% vra the standard acid chloride-dlazomethane 

procedure’ In each case examlnatlon of the Intermediate acid and acid chloride 

derlvatlve by lr and nmr documented the presence of an lsopropenyl group 

Cycllzation was then effected exclusively to cyclopentenones (4a-d) In 40-65% 

yield by treatment of (3a-d) at 0” In dry’ nltromethane for 15 mln with 1 1 eq 

of BF3 Et20, followed by addltlon of 10% aq HCl and heating at reflux for 

2 hrs” Structures of cyclopentenones (4a-c) were conflrmed by comparison with 

authentic samples, whilst (4d) yields a known 2,4-dlnltrophenylhydrazone (mp 165- 

166”, Llt’l r?p 166”) Subsequent hydrogenation of (4d) over Llndlar catalyst lead 

in near quantltatlve yield to cls-Jasmone (5) ldentlcal with an cuthentlc sample 



‘To. 4a 4w 

1 reasonable pathwnv for the cvcllzatlon of (3a-d) Involves BF3 complexatlon 

prcsumablv at oxvgen of the dlazoketone (eg 7) followed by intramolecular 

v bond partlclpatlon In the displacement of nitrogen thereby leadlng to tertiary 

carhocat ion (8) Subsequent ellminatlon of a proton and treatment with aqueous 

acid vlelds the respective cyclopentenones This cyclizatlon is an extension of 

the acid-catalvzed intramolecular carbon-alkylatlon of B,y-un>aturateddlazoketone 

recently introduced by blander 
12 13 

and Erman, and represents a new cvclopentenone 

synthesis 

8 

To explore the generality of this approach to simple cyclopentenones, 

dlazoketone (6)) which would be expected to proceed via a less stable secondary 

carbocatlon, was subjected to our cycllzatlon procedure In that event 

cyclopentenone, identical in all respects with an authentic sample, was isolated 

dlbelt in only 13% yield This observation demonstrates that a malor but not 

llmltlng driving force in the cvcllzatlon of @,y-unsaturated dlazoketones 1s the 

formatlon of a stable catlonlc intermediate Studies on both the synthetic and 

mechanlstlc aspects of this transformation are continuing in our laboratory 
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