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5,lO-Seco-steroida containing a ten-membered ring (2) (instead 

of the two fused six-membered rings A and B) (e.g. I and II on 

Scheme 1) represent a suitable eubetrate for the study of truuunmilar 

reactivity in a medim-aired ring sytatem, because of the rel&ive 

rigidity of the general steroid framework still present. In view 

of the limited data available in the literature (1,2,3), the 

investigation of the eolvolytic behaviour of such systems seemed 

to be of particular interest. 

It wae reported previously that the eolvolysis of cis_ and 

trans+-cyclodecen-l-y1 E_nitrobenzoates Is accompanied by 

substantial double bond participation (4). A similar anchimerie 

assietence has now also been observed in the solvolyaie of both 
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isomerlc trans- and *3p-acetoxy-5,10-seco-l(lO)-aholesten-*yl 

_pnitrobenxoates, (Ib) end (IIb), respectively (Scheme 1) m. 
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(a) B 3 H 

(b) B = PRB (pnitrobensoate) 

(c) B = A0 

The eolvolysis of (Ib) and (IIb) was carried out In 9OS aqueous 

acetone at 125O, and in both cases the only produat Isolated (In over 

90% yleld) was ths compound formed by trsnsaunular cyclisatlon, namely 

5(10~3pH)w5i3 -cholest-10(19)-en-3p -01 acetate (III) (1)s no 

substitution by solvent or elimination at O-5 could be detected mm. By 

kinetic measurements, first order rata constants for both (lb) and (IIb) 

were obtained, the values being l&5 x 10M5 -' set for the trens-isomer 

(lb) and 1.20 x 10s6 sec'l for the &-isomer (IIb). The p-nltrobenaoate 

of the l,lO-saturated alcohol, obtained by catalytlo hydrogenation of 

the l,lO-trens-unsaturated alcohol (Ia), solrolyses at a rate of 

-9 krrr 10 BbC -l. !J!hese results imlloate a conslderablo de~reo of 

mDefinite proof of oonfiguratlon at C-5 for compounds (I) and (II) 

could not be obtaiaed. However, spectral and other evidence (1) sug@st 
the configurations shown In Scheme 1. lloreover, photochemlcal double 
bond isomerlsatlon of the parent alcohols In the form of their 5,5- 

diacetates (IIc-h'tIc) indicates that (Ib) snd (II&) have the same 

configuration at C-5. 
H 
The oorrespondingi C-5 tosylates of (Ia) and (IIa) are too reactive 

to be isolated, and in the course of their preparation they are 

transfomed into the cyclization produot (III). 
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anchimeric aeslatance in the former two caeee, the relative rates 

being J8500 (n)rm (IIb)r& (PHB of the 1.1~eaturated alcohol). 

'phe relatively small dlffersnee In the eolvolytic reactivity of (Ib) 

and (IIb) (factor of about 15 In favour of the trane-Isomer Ib), as 

compared to that of the "free" cyclodecenyl system (factor of about 300) 

(4), can be rationalized by inspection of Dre~idlng models, on the basis 

of conformational faotore (Scheme 2). Bamely, in the &-isomer (IIb) 

the u&hanged part of the steroid fremework and the subetituenta wlockw 

the ten-membered ring in such a wey aa to provide more auchlmeric 

asalstenoe, uhereae, on the other ha?& thle effect should be somewhat 

retarded inthe eolvolyeia of the traasieomer (Ib), since maxImum 

1Jt-overlap during the reaction is possible only if the molecules take 

an energetically leas favourable conformation than that which ie believed 

to be the preferred one for euch Wane-unsaturated 5,10-seco-steroid 

systems (1). The probable conformations of (Ib) and (IIb) In the course 

of the solvolytlc reaction and the pathways leading to the formation 

of the same cycliaation product (III) from either of the isomers are 

ehownon8cheme 2. 

Scheme2 
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Although on the basis of experlmextal data available 80 far It ie 

not possible to present a preoise plctun, of the etructure of the 
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weaotiou intermediate(s), it seems reasonable to assume that, due to the 

presence of the methyl group attached to C-10 of the double bond (in 

lb a& IIb), an unsymmetrical distribution of the positive charge at 

the three reacting centers C-l, C-5 and C-10 (i.e. structure (IV) on 

Scheme 2, with most of the positive charge at C-10) occurs In the rate 

datemining step; the reaction pathway thus leads to the cousecutive 

formation of the tertiary carbouiuu ion at C-10, which further undergoes 

hpdrogen elimination yieldiug (III) as the sole transanuular aolvolytic 

prodact. 
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