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The t ransformat ions  of c i s - 2 - m e t h y l -  and 2,2-dimethyloctahydrobenzofurans on acid ca ta -  
lysts  - A1203 and ZnC12/A1203 - were studied, c is-2-Methyloctahydrobenzofuran undergoes 
c i s - t r a n s  i somer iza t ion  and is dehydrogenated to 2-methyl-2,3,4,5,6,8-hexahydrobenzofuran.  

Continuing our study of the dehydrogenation and isomeriza t ion reactions of 2,3-dihydrobenzofurans 
and octahydrobenzofurans in contact with aprotic catalysts  [1, 2], we have studied the t ransformat ions  of 
c i s - 2 - m e t h y l -  and 2,2-dimethyloctahydrobenzofurans in contact with A1203 and ZnC12/A1203~ the acidity of 
the lat ter  var ied as a function of the percentage of zinc chloride in it. 

When c is -2-methyloctahydrobenzofuran is in contact with A1203 at 200~ it undergoes c i s - t r a n s  
isomerizat ion,  which was previously unknown for oxygen-containing condensed compounds.  This sor t  of 
i somer iza t ion  is described,  for example, for the hydrindan sys tem under the influence of aluminum halides 
[3, 4]. In addition to c i s - t r a n s  isomerizat ion,  2-methyl-2,3,4,5,6,8-hexahydrobenzofuran and a cer ta in  
amount of cyclic hydrocarbons are formed.  Raising both the tempera ture  and acidity of the catalyst  in-  
c r ea ses  only the formation of the lat ter  (Table 1). 

The facts of the dehydrogenation and i somer iza t ion  of 2,3-dihydrobenzofurans to chromans  under the 
influence of aprotic acids, which we previously observed in [1, 2], were explained by the ionic charac te r  of 
the p rocesses  due to the hydride mobility of the hydrogen in the 2 position of the 2,3-dihydrobenzofuran 
molecule [5]. The previously obtained data make it possible to suppose that the t ransformat ions  of c i s - 2 -  
methyloctahydrobenzofuran also occur via an ionic scheme including detachment of a hydride ion f rom the 
9 position under the influence of the aprotic centers  of the cata lys t .  The presence of 2-methyl-2,3 ,4 ,5 ,6 ,8-  
hexahydrobenzofuran,  the formation of which can be explained by deprotonation of cat ion I, in the react ion 
products is also evidence in favor of the above mechanism.  

TABLE 1. Results of Experiments  on the Transformat ion  of c i s -2 -  
Methyloctahydrobenzofuran in a Flow System with a Space Velocity 
of 0.2 h -1 

Yield of liquid reaction products, based on 
the starting material, % 

2-methyl- 
2,3,4,5,6,8- 
aexahydroben- 

2-methyl- [- .. 

:~-dih~- / ~  ~ b drobenzo- | y ocar ons 

Catalyst 

0,3 

0,6 

1,1 

trans-2- 
methylocta- 
hydroben- 
zofuran mfuran  

1 4 
2 13 
1 36 
1 8 

- -  2 2  
- -  5 0  

1 11 
- -  2 9  
- -  4 5  

A12Os 

5% ZnCI2/A12Oa 

10% ZnCh/AI~O3 

23 
24 
4 

15 
14 

1 

11 
5 

6 
6 
4 
2 
2 

2 
I 
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The in t roduct ion  of two methyl  groups into the 2 posit ion of the octahydrobenzofuran s y s t e m  disrupts  

the s tabi l i ty  of the sys t em,  and cycl ic  hydrocarbons  were  the only products  of the t r ans fo rma t ions  of c i s -  
2 ,2-dimethyloctahydrobenzofuran  under the descr ibed  condit ions.  

E X P E R I M E  NTAL 

The IR s p e c t r a  were  r eco rded  with an IKS-22 s p e c t r o m e t e r .  The PMR spec t r a  were  r eco rded  in CCl 4 
with a Var ian  T-60 s p e c t r o m e t e r .  

c i s - 2 - M e t h y l -  and 2 ,2-dimethyloctahydrobenzofurans  were  obtained by hydrogenat ion of the c o r r e -  
sponding 2 ,3-dihydrobenzofurans  according to the method in [6]. The physica l  constants  and IR spec t r a  
were  in ag reement  with the l i t e ra tu re  data [6]. 

The expe r imen t s  were  c a r r i e d  out in a flow sys t em in a s t r e a m  of ni t rogen at a tmospher i c  p r e s s u r e .  
The liquid reac t ion  products  were  analyzed with an LKhM-TA chromatograph  with a t he rma l  conductivity 
de tec tor .  The liquid phase was polyethylene glycol (tool. wt. 20,000), the solid support  was C h r o m o s o r b  W 
(60-80 mesh) ,  the column was 5 m long, the t empe ra tu r e  was 120 ~ and the hel ium flow rate  was 35 m l / m i n .  

t r ans -2-Methy loc tahydrobenzofuran  and 2-methyl -2 ,3 ,4 ,5 ,6 ,8-hexahydrobenzofuran  were  isola ted 
f r o m  the ca ta lys t s  by means  of p repa ra t ive  GLC and were  cha r ac t e r i z ed  by the i r  IR and PMR spec t r a .  
t r ans -2 -Methy loc tahydrobenzofuran  had bp 49 ~ (9 mm) and n~ 1.4571 (bp 62 ~ (18 ram) and n~ 1.4557 [6]). 
The s t ruc tu re  of t r ans -2 -me thy loc t ahydrobenzofu ran  was conf i rmed by the IR spec t rum,  which contains ab- 
sorpt ion  bands at 1070, 1085, and 1130 cm-1; these bands coincide with the cha rac t e r i s t i c  f requencies  of a 
known p repa ra t ion  [7]. 

The s t ruc tu re  of 2-methyl -2 ,3 ,4 ,5 ,6 ,8-hexahydrobenzofuran  was conf i rmed by PMR spec t roscopy .  
The PMR s p e c t r u m c o n t a i n s  a doublet (3H) at 1.15 ppm due to the methyl  protons ,  a "methylene elevat ion" 
(SH) cen te red  at 1.95 ppm, a mult iplet  (1H) at 3.05 ppm due to the methylidyne proton in the 8 posit ion, a 
mult iplet  (1H) at 4.10 ppm due to the proton in the 2 posit ion,  and a mult iplet  (1H) at 5.45 ppm due to an 
olefin proton.  The s ta r t ing  2 ,methyloc tahydrobenzofuran  was obtained by hydrogenat ion of 2 -methy l -  
2,3,4,5,6, 8-hexahydrobenzofuran.  

L I T E R A T U R E  C I T E D  

1. ]~. A. Karakhanov,  A. A. F r ege r ,  and E .  A. Viktorova,  Vestnik MGU, Khim.,  No. 2, 235 (1971). 
2. ]~. A. Karakhanov,  A. A. F r e g e r ,  M. V. Vagabov, and E .  A. Viktorova,  Vestnik MGU, Khim.,  No. 3 

(1972). 
3. I .  Knotnerus and A. F.  Bickel,  Rec .  T r a v .  Chim.,  83, 400 (1964). 
4. N . A .  Belikova,  N. I.  Gus a r ' ,  I .  E .  Sosnina, M. B. Tu rova -Po lyak ,  and A. F.  Plat~,  Neftekhimiya,  

6, 179 (1966). 
5. E.A. Karak_hanov, E. A. Dem'yanova, and E. A. Viktorova, Dokl. Akad. Nauk SSSR, 204, 876 (1972). 
6. N. Belorizky and D. Gagnaire, Comptes Rend., C, 268, 688 (1969). 
7. S.E. Cantor and D. S. Tarbell, J. Am. Chem. Soe., 86, 2902 (1964). 

136 


