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Methoxytetraphenylporphin-MnHIC1 (TPPMnC1} in the p r e s e n c e  of NaBH 4 ca ta lyzes  the oxidation of o le -  
fins with the fo rma t ion  of ketones and secondary  or  t e r t i a r y  alcohols  depending on the  extent of subst i tut ion at 
the olefin double bond [1, 2]. 

In the p r e s e n t  work ,  we studied the oxidation of 2 ,3 -d ime thy l -2 -bu tene ,  2 -me thy l -2 -pen tene ,  and i sobu-  
tylene by the act ion of the T P P M n C 1 - N a B H  4 cata ly t ic  s y s t e m .  

EXPERIMENTAL 

The olefin samples were purified to remove impurities over sodium. A sample of TPPMnCI was pre- 
pared as described by Boucher [3]. A sample of chemically pure grade NaBH 4 was used without further puri- 
fication. A sample of N,N-dimethylformamide (DMF) was purified by the standard method [4] and used as the 

solvent .  

The olefins were  oxidized by the a i r  at ~3 * 2~ in g lass  v e s s e l s  equipped with a magnet ic  s t i r r e r  for  
0.7-2 m o l e s / l i t e r  olefin, 8" 10 -3 m o l e / l i t e r  TPPMnC1, and 1o7 ~ 10 "l  m o l e / l i t e r  NaBH4. 

A sample  of TPPMnC1 was s t i r r e d  in DMF until comple te ly  d issolved.  The oiefin sample  was added to 
this  solution and then NaBH 4 was added. The introduct ion of NaBH 4 was cons idered  the reac t ion  onset .  

The consumpt ion of the hydroca rbon  and accumula t ion  of the oxidation p roduc t s  in the reac t ion  mix tu re  
was de t e rmined  by g a s - l i q u i d  ch roma tog raphy  on a P e r k i n - E l m e r  ch romatograph  us ing  a column packed  with 
PEG-6000 at l l0*C column t e m p e r a t u r e .  

TABLE lo Oxidation of Substituted Olefins by Atmospher i c  Oxygen in the 
P r e s e n c e  of T P P M n C 1 - N a B H  4 

Olefin 
Olefin I concentra- I Reaction 

tiorl, mole/I products 
I iiter I 

ield of reaction 
oducts, % 

Time, h ~ ~ e  to 
I~o startinflthe catalyst 
~lefin* 7(" 10-s) - -  

2,3-Dimethyl-2-butene 
(I) 

Is~ 
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(IIi) 
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2 
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24 
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*The amount  of alcohols  fo rmed  was found re la t ive  to the consumpt ion  of 
the s t a r t ing  olefins and d i rec t ly  us ing  ca l ib ra t ion  curves  for  the c o r r e -  
sponding t e r t i a r y  a lcohols .  
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R E S U L T S  AND D I S C U S S I O N  

The exper imenta l  resu l t s  a re  given in Table 1. 

The oxidation of all the olefins studied vir tual ly  stopped at 24 ho The exis tence of a convers ion  l imi t  of 
the s tar t ing  hydrocarbons  is the resu l t  of des t ruc t ion  of the ca ta lys t  [2]. 

The data in Table 1 conf i rm our  previous  finding of oxidation of the olefin at the m o s t  substi tuted carbon 
atom and an inc rease  in the reac t ion  ra te  with increas ing  substi tut ion at the double bond (in the s e r i e s  con-  
s is t ing of isobutylene and 2-methyl -2-pentene)  [1, 2]~ 

C O N C L U S I O N S  

The oxidation of olefins in the p re sence  of methoxyte t raphenylporphin  manganese (IID chloride complex 
p roceeds  reg iose lee t ive ly  to give the products  of oxidation at the most  substi tuted carbon atom. 
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Highly solvated complexes  are  fo rmed  in the ex t rac t ion  of polyfunctional organic compounds by solvating 
ex t rac t ion  agents [1]. These  effects  may  be expected for  s t rongly basic ext rac t ion  agents such as sulfoxides 
[2] in the distr ibution of pyrocatechol  (PC) since the energy of the in t e rmolecu la r  in terac t ions  is  significantly 
g r ea t e r  than the energy of the in t ramoleoula r  hydrogen bonding of the hydroxyl  groups.  

On the o ther  hand, the re  have been r epo r t s  of the possibi l i ty  of in terac t ion  of s eve ra l  ketones [3] and 
phosphine oxides [4] concurrent ly  with two pro ton-donor  groups.  Thus, elucidation of the composi t ion of the 
solvates  fo rmed  in the ex t rac t ion  of PC by sulfoxides holds considerable  in te res t .  

The exper imenta l  method was the same as in our  previous  work [5]. Ext rac t ion  methods were  used  to 
de te rmine  the composit ion of the solvates  fo rmed  [6]. The sa tura t ion method (Fig. 1) indicated monosolvates  
in the ex t rac t ion  of PC. On the other  hand, the sa tura t ion method gives the eompos i t ionof  a solvate with a m in -  
imum solvate number  [7]. The composi t ion of the solvates  was also de te rmined  by the dilution and i s . m o l a r  
methods (Figs. 2 and 3). These  resu l t s  showed that only monosolvates  a re  fo rmed  in the en t i re  range of r e -  
agent concentrat ions in the s u l f o x i d e - d i l u e n t - w a t e r - P C  sys tem,  while the format ion  of highly solvated com-  
plexes does not occur .  

The dis tr ibut ion of PC between the aqueous phase and sulfoxides (S) may be r ep re sen t ed  by two a l t e rna -  
t ive equi l ibr ium schemes  with the cor responding  constants:  

~ (1) 
pc a~ + Sor~ ~ [ ec .S]or~ 

P, 
PC a q ~  PC org 

~or (2) 
eCorg+Sor~, , [ P c  S]o~g 
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