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The ozonolytic c leavage  of an a ry l  group in a l icycl ic  compounds s e r v e s  as a convenient  path for  the syn-  
thes i s  of cycloal iphat ic  carboxyl ic  acids [1]. A new and eff icient  method for  the ozonolysis  of otefins to ea rbox-  
y l ic  acids was  r epo r t ed  by us p rev ious ly  [2]. This method has now been used success fu l ly  for  the se lec t ive  
oxidation of a r o m a t i c  subst i tuents  in a l icycl ic  compounds.  

The ozonolysis  of the e i s -  (I) and t r a n s -  (II) 1 - m e t h y l - l - ( p - a n i s y l ) - 4 - t e r t - b u t y l c y c l o h e x a n e s  and 1,3- 
b i s (p-anisy l )adamantane  (iII) in ethyl ace t a t e ,  followed by convers ion  of the ozonolysis  peroxide product  on 
IAndlar ca ta lys t  in a hydrogen a t m o s p h e r e ,  r e spec t ive ly ,  gave the e i s -  (IV) and t r a n s -  (V) 1 - m e t h y l - 4 - t e r t -  
butylcyclohexanecarboxyl ic  acids and 1 ,3-adamantanedicarboxyl ic  acid (VI) in ~60% yield.  
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E X P E R I M E N T A L  

The IR s p e c t r a  w e r e  obtained on a UR-20 s p e c t r o m e t e r  (Nujol mull). The mass  s p e c t r u m  was r e co rd ed  
on an MKh-1306 ins t rumen t  at  an  ionizat ion chamber  t e m p e r a t u r e  of 160~ and an ionizing voltage of 70 eV. 

e i s - l - M e t h y l - 4 - t e r t - b u t y l c y c l o h e x a n e c a r b o x y l i c  Acid (IV). An o z o n e - o z y g e n  mixture  (5.5% O 3) was 
pas sed  at  a r a t e  of 30 l i t e r s / h  through a solution of 0.21 g of (I) in 40 ml of abs.  ethyl ace ta te  at - 5 0  ~ until the 
CO 2 evolution ceased  [checked by using Ba(OH) 2 solution, ~3 hi. To the reac t ion  mixture  a f t e r  blowing with N 2 
was  added 0.1 g of Lindlar  ca ta lys t  [3] and the mix ture  was s t i r r e d  in an H 2 a tmosphe re  until the t e s t  fo r  p e r -  
c~ide compounds was negative (test using acidif ied aqueous KI solution). The ca ta lys t  was f i l te red ,  the solvent  
was vacuum-d i s t i l l ed ,  the res idue  (0.2 g) was t r ea t ed  with 10% NaHCO 3 solution, and the alkaline solution was 
washed  with cyclohexane,  acidif ied with cone. HCI, and ex t rac ted  with cyclohexane.  We obtained 0.1 g (62.5%) 
of (IV), mp 131-132.5 ~ (80% ethanol),  cf. [1]. I n f r a r ed  s p e c t r u m  (v, em-~): 945 m,  1110 w, 1145 w, 1180 w, 
1200 w - m ,  1245 m,  1280 w, 1302 w - m ,  1705 s ,  2400-3500 br.  s. 

t r a n s - l - M e t h y l - 4 - t e r t - b u t y l c y c l o h e x a n e c a r b o x y l i c  Acid (V). This was obtained f r o m  (II), the s ame  as 
desc r ibed  above. Yield60%, mp 143-144 ~ (80% ethanol),  cf. [1]. 

In f r a red  s p e c t r u m  (v, cm-1): 960 m,  1150 w, 1180 w, 1200 w, 1220 w, 1260 w, 1300 m, 1705 s ,  2400- 

3500 br .  s.  
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1,3-Adamantanedicarboxyl ic  Acid (VI). The s ame  as desc r ibed  above,  the ozonolysis  of 2 g of (III) in 
200 ml of abs.  ethyl ace ta te  (~15 h) and subsequent  workup gave 0.8 g (62%) of (VI), mp 274-275 ~ (methanol), 
el.  [41. 

Dimethyl  E s t e r  of 1 ,3-Adamantanedicarboxyl ic  Acid. Obtained by t rea t ing  (VI) with an e ther  solution of 
d iazomethane ,  mp 61-62 ~ cf. [5]. Mass s p e c t r u m  [ m / e  (I, %)]: 252 (M +, 7.0), 221 (M + - OCH3; 0.16), 193 
(M + -  CO2CH3; 100), 161 (23.6), 133 fr0.1), 105 (15.3), 93 (15.0), 91 (30.7), 79 (17.1), 77 (16.4), 59 (20.5). 

The authors  thank V. A. Smit  and B. M. L e r m a n  for  supplying the s amples  for  ozonolysis .  

C ONC LUSI ONS 

A method was p roposed  for the se lec t ive  conver s ion  of a ry l - subs t i t u t ed  al icycl ic  compounds to cyclo-  
al iphat ic  carboxyl ic  acids by ozonolysis  in ethyl ace ta te ,  followed by convers ion  of the ozonolysis peroxide 
product  on Lindlar  ca ta lys t  in a hydrogen a tmosphe re .  
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The t e lomer i za t i on  of propylene with methyl  ch loroace ta te  goes with r e a r r a n g e m e n t  of the growing r ad i -  
cals  with a 1,3- (n = 1) and 1,5- (n = 2) migra t ion  of the H a tom [1, 2]. 

"(CHCH~)nCHC1C0~CH 3 ~ H(CHCH~)nCC1CQCH~ 
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Three  s e r i e s  of t e l o m e r  homologs a r e  fo rmed  as a resul t :  

H(CHCH~)nCHC1CO~CH3 (Tn, n=i,2); H(CHCH~)n_zCCICO~CH3(T:, n=2,3, 1,3-H); 
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H(CHCH2),~-~CC1C%CH8 (T~, n=3,4, t,5-H). 
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The enumera t ed  t e l om er s  we re  prev ious ly  i so la ted  in the pure fo rm (T~ and T~ as a mixture) ,  and their  s t r u c -  
ture  was conf i rmed  by the PMR and 13NMR spec t r a l  data [1, 2]. 

The t e l omer s  of the T n (n -> 3) s e r i e s  a re  absent  in the higher t e lomer iza t ion  products .  The coupling of 
the two types of hydrogen migra t ion  in one p rocess  makes  it possible  to compare  the effect  of var ia t ion  in the 
reac t ion  t e m p e r a t u r e  on the i r  course  under s t r i c t ly  comparab le  conditions. 

We s t a r t ed  with the p r e m i s e  that the l ess  favorable  the p rocess  (in the given case  the 1,3-H shift  when 
c o m p a r e d  with the 1,5-H shift) the more  it is affected by var ia t ion  in the reac t ion  conditions. By finding the 
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