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Abstrrt-A convenient entry to both title compounds 1, and 2, as wtll as to cir- and rr~4iadomcthyl- 
bicycle [3.1.0~hexan-2-ones 3 and 4 and to Qmethyl-bicycle [3. I.OEhex-3un-2-one 5 involving bash 
promoted reactions of C~S- and rrmu-3,~odomtthylcyclopcntanoocs 6 and 7 is rcportcd, and the 
ixhaviour of 6 and 7 towards djffertnt bases. 

During the last years, the synthesis of stable mono- 
and his-homo derivatives of the exceedingly unstable 
cyclopentadienones have been receiving considerable 
attention.13 This class of compounds exhibits several 
interesting properties: (a) as precursors of a bis-homo 
antiaromatic cation, rising by solvolytic process and 
undergoing a series of coupled degenerate 
cyclopropylcarbinyl~yclopropylcarbiny13 cationic 
rearrangements;’ (b) as precursors of epimeric 
carbenes5 undergoing a number of unusual a-bond 
fragmentation processes such as the conversion of 
cyclopropylidene to allene or the cleavage of cy- 
clopropylcarbene into ethylene and acetylene. The 
lack of a synthetic methodology for an unequivocal 
and practical route to l-5 prompted us to develop 
new synthetic methods for. their preparation starting 
from 4 and 7. 
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Preparation of 6 and 7 
The pathway to 6 began with the ozonolysis of the 

known* cis-bicyclic unsaturated ether 8 at - 78” in 
I:2 CH,Cl,-MeOH solution, followed by oxidative 
work-up with performic acid, to provide the crys- 
talline dicarboxylic acid 9 in WA yield. Its pyrolysis 
at atmospheric pressure in the presenoe of powdered 
iron and barium hydroxide afforded the bicyclic 
ketone 10 in 55% yield. 

Alternatively 10 was obtained in 50% yield by 
cyclization of 9 in refluxing acetic anhydride in the 
presence of sodium acetate. The ether ring of 10 was 
then cleaved by treatment with 67% hydroiodic acid 
and red phosphorus to produce the di-iodomethyl 
derivative 6 in 54% yield (Scheme 1). 
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Reagent: (8) 03, - 7872, HCOlH-HzOz; (b) Ba (OHh. k’c; 

(c) $0, heat; (d) HI 67% 

The route to 7 employed a reported three steps 
sequence to transform the known7 trans- 
cyclopentanone-3,4dicarboxylic acid 11 to the dihy- 
droxymethyl derivative 12, then convertal to the 
corresponding dimesylate 13 under standard condi- 
tions. The latter was subjected to exchange with 
sodium iodide in refluxing acetone to give the ke- 
talized di-iodomethyl cyclopentanonc 14, easily 
transformed to 7 by acid treatment, in 63% overall 
yield from 11. 
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03) (14) 

Reagent (a) MeOH, H+; (I$ (CH,OH),, pTs_OH; (c) LiAlH,i (d) MeSQCl, TEA; (e) Nal, M&O; fH+ 

Having both cis- and trMs-3,4-di-iodo- 
methylcyclopentanone 6 and 7, we studied their 
chemical behaviour towards bases and devised condi- 
tions suitable for their easy transformation into 
several mono- and his-homo derivatives of cy- 
clopentadienones. Such an improved approach was 
featured both by the lack of tedious chromatographic 
separations* or by the extremely mild and selective 
experimental conditions, which are particularly es- 
sential in the case of the rather unstable bis-homo 
derivatives. 

RFSULTS AND DI!SCUS!3ION 

The action of different bases on 6 and 7 resulted in 
the pattern of reactivity summarized in Table 1. 

Taking into account the reactions carried out in the 
presence of bases such as KHC03 and K,COJ, 6 and 
7 seem to behave similarly. However 7 does undergo 
easier proton abstraction compared to 6 followed by 
intramolecular substitution, as demonstrated by the 
formation of considerable quantities of 2 already in 
the presence of KHCOJ. 

This small but significant difference encouraged us 
to investigate the behaviour of 6 and 7 towards a 
more hindered base which should possibly stra 
effects due to the different stereochemistry of both 6 
and 7 (the starting points) as welleas of the corre- 
sponding 3 and 4 (the final points). Thus treatment 
of 7 with DBU in benzene gave rise exclusively to the 
tricyclic compound 2, while 6 produced a mixture of 
1 and 5 or exclusively 5, depending on the tem- 
perature. 

Table 1 

Strrt ing Experimental React ion 
materials condi t ions time (min.) 
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KHC03/EtOH ass. reflux 150 

I) ,, ,* I, 
150 (43(50%$3+(2)(50%) 

K2C03/EtOH ass. refl ux 240 

” ,, ,, 

DBW0enzene O’C 

,, 240 

* n * 

DBU/Benrene refl ux 

n ,* ,, 

K2C03/EtOH JEW. cef I ux 

DBU/Benzene reflux 

K2C03/EtOH ass. reflux 

DBU/Benrena ret.1 ux 

30 
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-: The yields we always qusntitettve. 
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4MerhylbicycZo [3.1.0] kx-3+n-2-ow 5 
A solution of 6 (3 g, 8.2mmol) and DBU (4.5 ml) in 

benzene (45 ml) was heated was heated under reflux for 5 h. 
The cooled mixture was washed with water, then with 
diluted H#O, (10%). After drying, the solvent was evapo- 
rated in uacu0 at room temperature to leave S as a yellow- 
colored oil, which was ptied by filtration through Florisil 
(Et,0 clue@. IR (film) 1690,161O an - ‘; ‘H NMR (CDCIJ: 
6 1.1-1.4 (m, lH), 1.42-1.6 (m, lH), 2.1 (d, 3H, J = 1 Hz), 
2-2.45 (m, W), 5.35 (q, 1 H, J = 1 Hz). Calc for C,H,O: C, 
77.75; H, 7.46. Found: C, 77.64; H, 7.joo/ With the same 
procedure 7,3 and 4 afforded respectively 2,s and 2. 
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