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In studying the act ion of hydrogen peroxide in methanolic  KOH solution on 3 - a c e t y l - 3 - c a r e n e  we found 
that,  together  with 3 f l - a c e t y l - ~ - 3 , 4 - e p o x y c a r a n e  (I), the reac t ion  products  contain i ts  i somer i c  unsatura ted  
ketol [1]. These  data indicated the abi l i ty  of epoxide (I) to r e a r r a n g e  under  the influence of base  to the ~ , f i -  
unsa tura ted  alcohol. In the p resen t  paper  were  studied the t r ans fo rma t ions  of epoxide (I) in the reac t ions  
with LiN(C2Hs)2, HBr,  and ZnBr 2. The reac t ion  of epoxide (I) with LiN(C2Hs) 2 gives the above-ment ioned  
ketol as  the sole i s om er i za t i on  product.  The i somer iza t ion  of the t e t r a - subs t i t u t ed  oxides to the a , f l - u n -  
sa tu ra ted  alcohols under  the influence of base  proceeds  by the f i -e l iminat ion  mechan i sm E 2 [2-4]. In such a 
case ,  s t r u c t u r e s  (II), (III), and (IV) a r e  poss ib le  for  the a , f l - unsa tu r a t ed  alcohol f r o m  epoxide (I), in ha r -  
mony with the involvement  of the bonds at  C4-C7, C4-C5, and C2-C  a in the f l -e l iminat ion reac t ion  
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The IR and NMR s pec t r a  of the ketol a r e  in a g r e e m e n t  with the s t ruc tu re  of 3 f l - a c e t y l - 4 - c a r e n - 3 - o l  
(III). In the IR s p e c t r u m  (v C =O 1705, v C =C 1660, VCH 3005, 3015, vOH 3400, 5OH 1090, 5CH 830 cm -1) 
the ketol fa i ls  to show the bands of a semicyc l i c  double bond, which is p resen t  in (II), and bands that a r e  
c h a r a c t e r i s t i c  for  s t r u c t u r e  (IV), i .e . ,  the bands of the conjugated s y s t e m  C = C - C  =O. The s t ruc tu re  of 
(HI) for  the ketol is c o r r o b o r a t e d  by the data of the NMR spec t rum,  and speci f ica l ly  the p re sence  in the 
spec t rum of the s ignals  of the protons of a CH 3 group at tached to a double bond (5 1.57 ppm, 3 H). 

The i somer i za t i on  of epoxide (I) to the ~ , f l -unsa tu ra t ed  alcohol (III) is  a l so  observed  to a slight de-  
g ree  in the reac t ion  with HBr in ace t ic  acid solution. The m e c h a n i s m  of this t r ans fo rma t ion  can be depicted 
by the scheme  
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Consequently, the progress of the rearrangement (1) ~ (Ill) under the influence of an electrophilic 
agent [5-7] could be expected. Ketol (Ill) was detected in the products of the isomerization of epoxide (1) 
with ZnBr2, but also in small amounts. The main reaction product proved to be 2-acetyl-p-eymene [8]. 
Not excluded is the fact that it is obtained as the result of the dehydration of the initially formed ketol (III) 

by ZnBr 2. 

EXPERIMENTAL METHOD 

Reaction of LiN(C2Hs) 2 with 3fl-Acetyl-~-3,4-epoxyearane (1). To a solution of LiN(CzHs)2, pre- 
pared f r o m  8.6 g of Li, 68.5 g of C4H�Br, 23.9 g of (C2Hs)zNH and 450 ml  of absolute  e ther  [9], was added 
21.1 go f  epoxide (I) at - 1 3  ~ in 2 h. After  standing at r o o m  t e m p e r a t u r e  for  24 h the reac t ion  mix tu re  was 
ref luxed for  5 h, and the next day it was poured into water ,  ex t rac ted  with ether ,  and the e ther  ex t rac t  was 
washed in success ion  with sa tu ra ted  NH~C1 solution and water ,  and then dr ied over  Na2SO 4. Most of the 
product c rys t a l l i zed  a f t e r  r e m o v a l  of the ether .  The product  was f i l te red  to give 14 g (66.3%) of the ketol 
with rap 88-90 ~ (from n-hexane);  [O~]D +177.4 ~ (C 3.1; CC14); s emica rbazone ,  mp 179-180.5 [1]. 

React ion  of HBr with 3 f i -Ace ty l -~ -3 ,4 -epoxyca rane  (I) in Acet ic  Acid. To a solution of 3.2 g of epoxide 
(I) in 15 ml  of glacial  ace t ic  acid, with cooling by tap water ,  was added a solution of 1.3 g of HBr in 80 ml  of 
glacial  ace t ic  acid. Af ter  25 rain the reac t ion  mix tu re  was poured on ice. The obtained solid product  
(bromohydrin) was f i l t e red  and washed with hexane; weight 2.8 g (yield 61.6%). After  r ec rys t a l l i za t ion  f r o m  
n-hexane,  mp 119-120 ~ ~D 0 [1]. The aqueous layer  f r o m  the r e m o v a l  of the b romohydr in  was ex t rac ted  
with ether ;  the e ther  ex t rac t  was neut ra l ized  with sa tu ra ted  NaHCO 3 solution and then dried over  Na2SO 4. 
The r e s idue  f r o m  the r e m o v a l  of the e ther  (thick mass )  on dist i l lat ion gave 0.6 g of a product  with bp 99- 
112 ~ (6 mm),  n~ 1.4979, which par t i a l ly  crys ta l l ized .  Rec rys ta l l i za t ion  f r o m  n-hexane gave 0.2 g (6.3% 
yield) of a product  with mp 88-88.5 ~ which fai led to dep re s s  the mixed mel t ing  point with 3 f i - ace ty l -4 -  
c a r en -3 -o l .  

Reac t ion  of ZnBr 2 with 3 f i - A c e t y l - ~ - 3 , 4 - e p o x y c a r a n e  (I). The reac t ion  was run  by the production 
given in [10]: a solution of 13 g of epoxide (I) in 75 ml  of absolute  benzene was ref luxed for  1 h in a s y s t e m  
pro tec ted  by a m o i s t u r e  t rap ,  a f t e r  which 0.2 g of f r e sh ly  p r e p a r e d  fused ZnBr 2 was added to the solution. 
The reac t ion  mix tu re  was ref luxed for  5 h. The next day the reac t ion  mix tu re  was washed with water  
and then dried over  NazSO 4. The products  (11 g) were  dis t i l led f rom an Arbuzov flask:  bp 98 ~ (8 
ram),  104 ~ (6 mm) .  Based on the GLC data,  the products  contain 26.6% of the s ta r t ing  oxide, 1.8% of 

the i s o m e r i c  oxide of the ketol (rap 89-90~ and 51.9% of 2 - a c e t y l - p - c y m e n e .  The i somer i za t ion  products  
(9 g) we re  ch romatographed  on SiO 2 (270 g). The 2 - a c e t y l - p - c y m e n e  was eluted with pe t ro leum ether  (bp 
70-100), (I) was eluted with a 3 : 2 pe t ro leum e t h e r - b e n z e n e  mix ture ,  and (III) was etuted with benzene.  
The f rac t ions  containing 2 - a c e t y l - p - c y m e n e  (2.1 g), when t r ea t ed  with s emica rbaz ide  hydrochlor ide  (1.75 
g), gave 1.3 g of the s e m i c a r b a z o n e  with nap 145-146 ~ [8]. Hydrolys is  of tke l a t t e r  by heating with sa tu ra ted  
oxalic  acid solution, with the s imul taneous  r e m o v a l  of the ketone by disti l lation, gave 0.45 g of 2 - a c e t y I - p -  
cymene  with bp 94.5-95 ~ (7 mm);  n~ 1.5184; _d 2~ 0.9621. The 2 ,4-dini t rophenylhydrazone was obtained as 
yellow needles  with mp 154-155 ~ k~(m ethanol) 360 nm (~ 22,460), k( i s~176 350 p .  (~ 27,000). Found: 

~ct~x max 

C 61.04; H 5.63%. CIsHz0N404. Calculated: C 60.66; H 5.65%. 

ketol,  

CONCLUSIONS 

3fl-Acetyl-~-3,4-epoxyearane under the influence of bases is easily rearranged to the ~,fl-unsaturated 
namely 3fi-acetyl-4-earen-3-ol, by the E 2 mechanism of the fi-elimination reaction. 
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