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Abstract: The alkylation of bicyclo(2.2.2)oct-5-en-2-one (1) and intramolecular radical 
cyclisation towards the synthesis of functionalised tricyclic carbocycles - 
is reported. 

The alkylation of bicyclo(2.2.2)oct-5-en-2-one (l)l and its synthetic potential has 

hardly been explored. Only methylation 2.3 of this ketone has been reported in this 

ketone till today. As part of one of our synthetic projects aimed at developing a 

eeneral approach for the construction of functionalised tricyclic ring systems present 

in diterpenoids such as primaranes, we became interested in the enolate alkylation of 

bicyclo(2.2.2)oct-5-en-2-one (1). The recent report of Clive et al., 4 
on the application 
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of radical cyclisation to the synthesis of cyclopentanones, has prompted us to communicate 

our preliminary findings. In this publication, we describe the alkylation of 1, successful 

radical cyclisation of the alkylated products Zd, 2e and 2f to 2, 4, 5 and application of - - - 

this methodology for the synthesis of angularly fused tricyclohexyl lactone 6a/jb. Slow 

addition of the ketone 1 (1 equivalent) to LDA (1.5 equivalents) in THF at -78OC and 

stirring at that temperature for lh afforded the enolate of 1. Quenching the enolate 

with a solution of the alkyl halide in HMPA at -78OC and leaving the reaction mixture at 

room temperature overnight, furnished the alkylated enones in good yields. A high 

preference for endo alkylation was noticed in all the cases studied. While selectivity 

dropped somewhat in the case of alkylation of other alkylhalides (Table-l), in the case 

of methylation .lOO% endo selectivity was observed. This is in contrast to the literature 

observation’ that on methylation of 2 with NaH in diglyme at 55OC for 3h, a mixture of three 

products (consisting of 74.7% endo isomer, 10% of dimethylated enone and 3.7% of exo - 
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methylated product) along with the 11.6% of the starting material was obtained. The 

authors observed that longer reaction duration lead to isomerisation with the formation 

cf endo and exo isomers in the ratio of 64.6:35.4. In our experiments the reactions - 
were clean and free from complications such as formation of olipomers and polymers by 

the aldol condensation which is reported in the case of norbornenone5. The endo stereo- 

chemistry of alkylated products was clearly revealed by the facile intramolecular cyclisa- 

tion undergone 2d to 2f on treatment with nBu3SnH. When 2d was refluxed in benzene - - 
(0.02M) with nBu3SnH in the presence of AIBN for 6h, it underwent a smooth cyclisation 

and afforded the cyclised product 3 in 75% yield. Likewise, compounds 2e and 2f were - - - 
also cyclised in high yields to the respective products 4 and 2 (Table-II)? The preference 

for the 5-exo-trig cyclisation over 6-exo-trig in a similar bicyclo(Z.Z.Z)derivative has 
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4 
recently been reported by Clive et al., . 

Table 11 

Substrate 

Product 

(Yield “L) 

2d 
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Unlocking of the enone 5 by Baeyer-Villiger oxidation6 with 2 equiv. oj - m-chloro- 

perbenzoic acid in CH2Cl2 in the presence of NaHC03 afforded the epoxylatone as a liquid 

in 79% yield, whereas reaction of 5 with leouiv of peracid yielded the epoxide 7 as - - 
a solid (m.p. 82-83°C) in 88% yield. The epoxylactone has been found to consist of 

63. Xrc-0; yzo 
(or) 

61. X=0; y=c=O 



5792 

only one isomer as evinced by 13C nmr and tic which can be either 6a or 6b. With - - 
the available spectral data, the exact structure cannot be assigned at this stage. As 

the epoxylactone is a highly functionalised tricyclic cyclohexyl ring system with defined 

stereochemistry, further elaboration of this compound towards the synthesis of speicific 

natural products will be explored. 

It may be mentioned here that none of the 1-bromo-2-bromomethylcycloalkenes used 

in the present study is described in the literature. They have been prepared as shown 

in the scheme-III. 

Scheme III 

(i) DMF, PBr3,CHCl3,6O*C (n=1,75X ; n=2, 76% 1 

(ii) NaBH4 ‘ McOH (n=l,85’/.; n=2,91*/.) 

(iii) PBr3 , Py, CH2C12 (n=l,90*/.; n=2, 92 ‘1.) 
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Spectral data of reprefentative ffmpounds_jf and 5. 
2f: ir (CCL4) 3020cm , 2930cm , 1710cm 

--1 
700cm 

T H nmr(CDC1 
13C nmr(ClX 9 

/‘IMS) b:6.5(m,lH). 6.l(m.lH) 3.2(m.lH). Z.S(m,lH). 1.5-2.5 (multiplets. 15H). 
/lIvS) PPM: 213.6(s). 137.2(d), 133.9(s), 126.8(d), 121.2(s), 48.3(d), 47.6(d) 

38.97(t), 3639(t), 35.7(d), 30.8(t). 24.9(t), 24.8(t). 22.6(t), 22.2(t). 
MS: m/s 215(M-Br)+. _8y(base peak, 

-1 
ion due to retro Diels-Alder Fragmentation). 

2: ir (CC1 ) 2910cm 1715cm 
H nmr(CD& /TMS 6:0:9-2.4 (muitiplets for 20H). 

13C nmr(CD& /TMS) PPM: 221.9(s), 132.8(s), 125.8(s), 46.05(d). 41.9(d), 36.6(d), 
33.01(d), 32.+(t), 29.6(t). 28.7(t), 23.3(t), 22.95(4t). 
MS: m/z 216(M+), 188(M-CO)+, 145, 136(base peak), 91. 
The endo:exo ratios were determined from the HPLC analysis (the HPLC analysis was - -. performed using Schimadzu LC-5A. Column-Zorbax, OlDS 4.6mmxl5cm. with 100% MeOH 
as the eluant) and also from the high resolution H nmr spectrum of the alkylated 
product. in the case of ?a. 
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