Tetrahedron Letters Vol. 21, pp 4807 - 4810 0040-4039/80/1208-4807$02.00/0
© Pergamon Press Ltd. 1980, Printed in Great Britain

INTRAMOLECULAR SULFUR-YLIDE ADDITICNS
TC XKETOWES. A CYCTOPENTANE ANNULATION®

J. K. Crandall,* H. 8. Magaha, R. K. Widener and G. A. Tharp
Department of Chemistry, Tndiana University

Bloomington, Indiana 4ThOS

Summary: Various 2-(%'-phenylthiopropyl)cycloslkanones were prepared from the corresponding

cyelic ketones and subJected to S-alkylation by triethyloxonium tetrafluoroborate followed by

potassium tert-hutoxide treatment to give bicyclic epoxides with new five-membered carhocycles.

A related cyclization to a six-membered ring was zlso observed.

The reaction of sulfur ylides with aldehydes and ketones constitutes an important general

method for the synthesis of epoxides by a process which generates a new carbon-carbon bond.?

Intramslecular versions of this reaction are potentially useful for the construction of carbo-

cyclic systems besaring the synthetically versatile epoxide function, but examples of this type

of conversion are sparse.?’#’% In this contribution we describe a new cyclopentane annulation

scheme which utilizes such an intramolecular sulfur-ylide reaction as the key transformation

in

the overall conversion 1 - 5 depicted below.® The stereochemical features of this process are

also explored.
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The 2~allyleycloalkanones

Dhenvl+hlopropyl)cyclOalkana e s (9) These meterisls are converted in turn to tha el

e
salts 3 by triethyloxonium tefrafluoroborate in CHuCl.. The keto sulforium salts % arc poten-

tial precursors of the desired sulfur ylides L under etrongly basic cornditicns, slthoush the

ation) of this species is

generation of an enoclate anion

=

seauent reaction (e.g., al

also a reasonable vossihility. In the sctual ever’, exposuare of the sulfonium =zalte 2 to
potassium tert-butoxide in THF led to the desired epoxides 5 as summarized i “cheme 1. Charac-

acilitated by T1A8T1H,

terization af the epoxide producis was

bridgehead aleohols®

The product derived from eyeclohexarone

predominating over th

he trans compound by z 9h:H ratin. However, cyelohepianone led Lo a

disappoirting 47:53 vatic of cis to trans epoxides. Thus, the stereochemical oute

cyclization process deperds significartly on the conformational flexibility of
molety.

Two substitubed cyclohexanones were also invesiigated as substrates for the annulation
procedure. k-tert-Butyleyelohexarone was converted by the standard sequence %o an 85:15 mixbars

of epoxides £ and T. In this cese, the cis and trans isamers of the phenylthioketene £ were

0y

separated and individually subjected to alkylation and bhase cyclization. The production of the
t

same mixture of epoxides from either precursor suggests that epimerization via enolate formation

nverts the two sulfon

r
ethyleyelohexanone was transformed to a 57:#} mixture of the cis and trans isomers

There are three potential the cyclchexanone

e

derivatives which can be depict is irreversible, as
the case with bimolecular additions of dimethylisulfonium methylide to cyclohexanones,*® then the

stereochemistry of the epoxide product is determined by the relative facility of the “hree
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chtation, Reacticn via

from the eguatorial

A, in whiec™ an equatorial side-chain moiety attacks the carbonyl group f

a small amount of

Tt
rera the cfs isomer predomirstes. Cls stereochemistry

Drocess a

of the car 71 by zn eguatorizally oriented

situatedl *hain), or possibly boih B and

that the pathway to cls epoxide

Lne h-tert

C would have given =z product isomeriz with those observed.
2

This is true

de-chain as with the trans isomer

miaherial
derive from the greater torsional and bond-angle
With the more flexible cycloheptanone compound
stereorandon. T.dkewise, bthe presence
ar.ore derivative destabilizes B

i epoxide may well arise by

e

5=

Two attempts to exterd the crelization process to the zeneration of larger rings met with

tion of the evhyltaioketone 10 (prepared by reacting bromoketone l}}g

mixed saccess.  Thus, res

sonditions led 4o an 8:92 ratio of the cis and trans

shows the opposite stereo-

fyrmasion, presumably because of the conformational
cguatorial attack in a fashion

Lo a zeven-membered

enslate leading to spiroketone 1h
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