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Intramolecular Cyclization of 3,4 -Epoxy -alcohols ; Oxetan Formation 
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Summary 1-(&Epoxypropyl)cyclohexan-1-01 (1) and its 
methyl analogues (2) and (3), when treated with base in 
75% aqueous Me,SO, gave the corresponding oxetans (11) as the sole identified product. 

(4)-(6) as the main products, while treatment of (1) 
under anhydrous conditions afforded the oxolan dimer 
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INTRAMOLIXULAR cyclization of epoxy-alcohols by  ring 
cleavage usually leads to  the formation of oxirans, oxolans, 
and/or oxans Lye describe herein the reactions of 3,4-epoxy 
alcohols with bases, which involve regiospecific a t tack of the  
alkoxy anion at C-3 under controlled conditions.2 

TABLE. Reactions of 3,4-epoxy-alcohols with bases in aqueous 
solvent .a 

Compound Base Time/min Products (%) 
KOH 90 (4) (49), (7) (32) 
NaOH 45 (4) (49)3 (7) (32) 

KOH 60 ( 5 )  (671, (8) (14) 
KOH 60 (6) (731, (9) (9) 

(1) 
(1) 
(1) 
( 2 )  
(3) 

LiOH 15 (4) (49 )~  (7) (32) 

a Reactions were carried out  by  heating (bath temp. 140- 
150 “C) with 10 niol. equiv. of base in 75% aqueous Me,SO, and  
ceased when the  start ing epoxide was consumed. 

Treatment of 1-(py-epoxypropy1)cyclohexan-1-01 (1) and 
its methyl analogues (2) and (3) Lvith a base in 750,; aqueous 
Rle,SO produced a mixture of tlie corresponding oxetans 
(4)--(6) ant1 the triols (7)-(9), no osolan (10) being detected 
(Table). I-vitlently, the oxetans resulted from attack of 
the alltosy anion a t  C-3 because (7) was not converted 
into (4) (recovered unchanged) under these conditions. It 
is empliasizc~tl tha t  ( i )  tlie oxetans were fornied preferen- 
tially unclor tlie hydrolysis conditions,3 regardless of the 
relative degree o f  substitution of the epoxy ring, (ii) the  
yields of osetans increased witti the number of substituents 
on the cposy-;ilcoliols,4 and ( i i i )  tlie reaction of (1) xvith 
different bases gave the products (4)-(7) in tlie same ratio 
(49:  3 2 ) ,  xvith the reaction rate varying slightly but  de- 
finitely depending on tlie nature of the base used. On the  
other hantl, reactions of (1) with bases under anhydrous 
conditions i e .g . ,  ivith SaH, H u I i ,  or IdiXPriz in tetrahydro- 
furan (TH I; ) ,  LIe,SO, (hleOCH,),, ‘I‘HE;-hesametliylplios- 
ph oric t ri a 111 i t  1 e , affected 
foriliation of a five-membered ether and produced the 
osolan c1imc.r (1  1)  and oligoniers (not completely identified) ; 
the  mononier (10) or osetan (4) lvere not detected. These 

or TH F-d i ni e t h y 1 for ma ni it1 el 

(1) R’= R ~ = H  (L) R’ = R*= H (71 R’ =RZ H 
(2) R’=Me,R2=H (5) R’=Me,RLH (8) R’=Me,R2=H 
(3) R’= H, RLMe (6) R’= HI R2=Me (91 R’= HlR2= Me 

.A HO. I 

(12) (131 

results are not readily explained on the basis of the  current 
‘Sx niechanisnis’. Treatment of (12) in aqueous Me,SO 
under the same conditions afforded the corresponding osiran 
(13), as a single product in 781j/, yield. I n  view of the  
recent reports on cyclobutane formation by intramolecular 
cyclization of e p ~ s y c a r b a n i o n s , ~  the present result is 
significant and constitutes a new non-photochemical syn- 
thesis of osctans.2 
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