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Abstract: Base Induced elimination of HCl from the dichloro[5.3.l]propellane & gives a mlxtu- 
re of [S]metacyclophane (L)and tetrahydrocyclopentacyclooctenes CL), while the ste- 
reoisomeric 3,b affords 1 quantitatively. 

Recently, we reported that suitable halo[n.3.l]propellenes can be converted by base-rnduced 

elimination to short-bridged metacyclophanes (n=5,6)l, 
2 

or to the analogous Dewar isomer (n=4) . 

Cl, 

cb /- 
In the latter case the course 

chloro substituent; therefore 

B ; 6 ----a Polym. 

of the reaction depends remarkably on the stereochemistry of the 

we decided to investigate the influence of the stereochemrstry 

of the halogen in the synthesis of [5]metacyclophane (1). Contrary to our initial expectations, 

the reactions in the two closely related, homologous series take a rather different course: no 

Dewar isomer of A was obtained, but l_andtetrahydrocyclopentacyclooctenes (2) instead (Scheme 1) 

The elimination reactions were carried out with 2, the dichloropropellanes which are func- 

tional equivalents of the corresponding chloropropellenes ,4. The rational synthesis of 2, 

incidentally, opens a practical preparative route to J_. The bicyclic precursor2 was obtained 

by flow pyrolysis3 2, (N . 285Oc) of the mono-addition product (5) of dichlorocarbene 
4 

to 1,2- 
5 

dimethylenecycloheptane (z) ; dichlorocarbene addition6 to 2 gave 3, which was reacted with 2 

equivalents of triphenyltin hydride 
7 

to give a mixture of products, from which the main com- 

ponents & and &were isolated by preparative g.1.c. (1.5 m, 10% Carbowax-20M on Chromosorb- 

WH, 150°c,. The stereochemical assignment of & and &was based on the close resemblance of 

their NMR-spectra8 with those of analogous compounds in the [4.3.l]propellane series, for 

which the stereochemistry was unambiguously determined by X-ray crystallography.2 



3318 

+ #Y Cl + other reducf-ion nroducts 

9 DMSO 

Cl 

OQ 
!a t-BuOK 

DMSO 

t-BuOK 
DMSO 

SCHEME 1 

Y ant Its c.rclop,entafiiene 1 
tautomers - 

Treatment of 3a wrth 1 equrvalent t-BuOK in DMSO at room temperature for 16 hours gave 4a 

which on treatment wrth an excess of the base, gave a mrxture of Land 2_(ratros 25OC/16 h 1:3; 

40°C/4 h ca. 3:2). When & was reacted wrth an excess of t-BuOK under the same reactron con- 

ditrons as 2, L was formed as the only product rn nearly quantitatrve yield;even wrth lessbase 

no traces of 2 could be detected. Accordrng to the 
13 
C NMR spectrum, A is a mrxture of at 

least 2 isaners, probably raprdly equrlrbratrng by 1,5-hydrogen shifts. For the same reason, 

2 could not be separated by g.1.c.: only one peak with the NMR spectrum of the mixture was ob- 

served. The structure assrgnment of 2_is marnly based on therr Duels-Alder adducts 

With hexafluorobut-2-yne (HFB) i the adducts were obtarned (CHC13, 25OC, 1 h) as a mrx- 

tire of three isomeric canpounds. The two main products, ,g_ (30%) and g (60%) were separated 

by g.1.c. and identrfred by their NMR* and mass spectra; addrtronal proof for the structure 

of g was obtarned from Its partral hydrogenatron to ll; ; was Identical with the hydrcgena- 

tion product of k? which was synthesized by an independent route fran 2 (cf. 5_I.(Scheme 2). 
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The exclusive formation of 2 from 2 Can 

SCHEME 2 

easily be understood; the first and rate determi- 

followed 

ring in 

transfor- 

are com- 

ning step is presumably formation of &b; deprotonation of 4b at the allylic position 

or accompanied by fast loss of chloride and disrotatory opening of the cyclopropane 

accord with the Woodward-HoffmannaePuy rule 
9 

leads toL_ The interpretation of the 

mation from & to Land _2_ is less straightforward. In the first place, both products 

pletely different from the Dewar benzene found as the sole product from the lower hcmolog of 

k2. It is conceivable that benzvalene fi is an intermediate; it could be formed from kvia 

either the allylic anion E or the carbene 16 
10 Cleavage of bonds 0 and @ would lead to 

L, while cleavage of bonds @ and 0, equivalent to a "retro carbene reaction" 
11,12 

would 

lead to carbene g which by CH-insertion (directly or via a fulvene 
13 ) can react to furnish_2. 

An alternative route from Etto l_ could proceed via the highly twisted allene I& 

t-BuOK 

> 
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