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We have repor ted  [1, 2] the anionic r ea r r angemen t  induced b y t h e  action of n-butyll i thium (BL) on o-  
bromophenoxysi lanes,  which provides  a convenient prepara t ive  method for var ious  si l icon-containing phenols. 
The reac t ions  of o- and p-bromophenoxysi lanes  with t-butyll i thium [3] under the conditions of r ea r r angemen t  
of ~ -ca rban ions  of benzyloxysilanes and benzyloxygermanes [4] proceed s imi lar ly .  

This  1,3-anionic r ea r r angemen t  can be considered as  an in t ramolecular  conversion of the s i lyloxy- 
arenide  ion to the s i lylarenolate  ion; this is supported by the react ion of a mixture  of (2 -b romo-4 -me thy l -6 - t -  
butylphenoxy)tr imethylsi lane (I) and (2-bromo-4,6-di- t -butylphenoxy)dimethylphenylsi lane (II) with BL, which 
fo rms  2- ( t r imethyls i ly l ) -4-methyl -6- t -bu ty lphenol  (KI) and 2-(dimethylphenylsi lyl)-4,6-di- t -butylphenol  (IV) 
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The reaction mixture did not contain the cross products, 2-(trimethylsilyl)-4,6-di-t-butylphenol and 2-(di- 
methylphenylsilyl)-4-methyl-6-t-butylphenol, whose formation would be expected from an intermolecular 
mechanism. 

Examination of the interaction of o-bromoaryloxytrimethyl(dimethylethyl, triethyl, dimethylphenyl, 
diphenyimethyl, triphenyl)sila~nes with BL shows that the nature of the organosilyl group does not determine 
whether the rearrangement takes place. The necessary eondition for rearrangement is formation of the 
carbanion (or of the potential carbanion of the organolithium compound) as a result of halogen-lithium ex- 
change [i], the rate of which depends on the nature of the halogen and on the organolithium reagent. Organo- 
lithium compounds are known to cleave the Si -O bond. Thus the product distribution will be controlled by the 
re la t ive  ra t es  of exchange and cleavage. 

The interact ion of daloroaryloxysi lanes  with BL forms  exclusively chlorophenols (X)-(XIV) and the 
corresponding te t raorganos i lanes  as a resul t  of S i - O  cleavage, as  in the case of phenoxytr imethylsi lane 

Institute of Chemist ry ,  Academy of Sciences of the USSR, Gor,kii .  Trans la ted  f rom Izvest iya Akademii 
Nauk SSSR, Seriya Khimicheskaya,  No. 4, pp. 890-893, April ,  1978. Or ig ina l  a r t ic le  submitted December  21, 
1976. 

770 0568-5230/78/2704-0770507.50 �9 1978 Plenum Publishing Corporat ion 



t- n-CaH,Li 
C~HaOSi(CHa):~ ~ C~HaOIt @ C~HgSi(CH~)a 

~. H| 

OSiBa OH 

RZ ] CI R~ I CI 

( ~ )  1.2.C'HH~'LA @ C,~H~SiRa 

I I 
R t R~ 

R=CHa, RI=R2=H (V), (X); R=CH~, R*=C1, R2=H (Vl), (XI); 
R=CHs, t/~=H, R2=C1 (VII), (XII); R=CHa, m=R~=C1 (VllI),) (XIII); 

R=C~H~, R~=H, W-=CI (IX), (XlV) 

The  p r o d u c t s  of  the  r e a c t i o n  of  b r o m o a r y l o x y s i l a n e s  (XV)-(XVII) with B L  a r e  s i I i c o n - c e n t a t n i n g  pheno l s  
(XVRI)-(XX),  i m p l y i n g  the  p r e d o m i n a n c e  of  the  exchange  r e a c t i o n ,  which  p r e c e d e s  an ion ic  r e a r r a n g e m e n t  
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* A d e n o t e s  S i - O  c l e a v a g e  in the a r y l o x y s i l a n e ;  B h a l o g e n - l i t h i u m  
exchange  fo l lowed by 1 , 3 - r e a r r a n g e m e n t ;  A l k L i  = n - C 4 H g L i .  
t AlkLi ----- CH3Li. 

R3Si ----- C6H5 (CH3)zSi. 
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Rt=R~-=H (XV), [XVIII): Rl=Br, Re=H (XVI), (~IX); Rt=R~=Br (XVtl) (XX) 

The contribution of the cleavage reaction diminishes in aryloxysi lanes in the order  (XV), (XVI), and 
(XVII), apparently as  a resul t  of the increased rate of the exchange reaction when bromine is present  at posi-  
tions 4 and 4,6 of aryloxysi lanes (XVI) and (XVII) [4]. 

That the relat ive rate  of b romine- l i th ium exchange is higher than those of chlorine exchange and of 
S i -O cleavage causes silicon-containing phenols (XXIII) and (XXIV) to be formed in the reactions of (2-bromo- 
4,6-dichlorophenoxy)trimethylsilane (XXD and (2-bromo-4,6-dichlorophenoxy)triphenylsilane (XXII) with BL 
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The formation of 2-bromo-4-t-butyl-6-( tr imethylsi lyl)phenoi  (XXVI) in the reaction of (2-bromo-4-t-  
butyl-6-iodophenoxy) t r imethyls i lane (XXV) with BL is  consistent with our experimental  resul ts  and with the 
reported increase  in the rate  of ha logen- l i th ium exchange in the order  CI< Br< I [5] 
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The reactivi ty of the organolithium reagent  also affects the product distribution from its  reaction with 
the halogen oaryloxysilane.  

Methyllithium cleaves the S i -O  bond of aryloxysilane (I), forming bromophenol (XXVII} and te t ramethyl-  
silane. Interaction of aryloxysilane (I) with BL involves mainly brornine- l t th ium exchange and forms silicon- 
containing phenol (rrr) by 1,3-anionic rear rangement  
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Aryloxysilanes (I), (V)-(VIII), (XV)-(XVII), (XXI), and (XXV) were prepared by silylatton of the appro- 
priate halophenols with t r imethylchlorosi lane in the presence of t r iethylamine or hexamethyldisilazane.  Aryl-  
oxydimethylphenylsilanes (II)and aryloxytr iphenylsi lanes (IX) and (XXII) were synthesized by heating equi- 
molar quantifies of the relevant chlorosilane, halophenol, and tr iethylamine in THF. 

The propert ies  of aryloxysi lanes (II), (V)-(VIII), (XV), and (XVII) accorded with l i terature data [6-8]. 
The yields,  physical constants, elemental  analyses,  and IR parameters  of aryloxysi lanes (D, (IX), (XVI), (XXI), 
(XXII), and (XXV) are  summarized in Table 1. 

The reaction of haloaryloxysilanes with organolithium compounds was carr ied  out by the procedure of [1]. 
Table 2 summarizes  the start ing aryloxysilanes andthe products of their  reaction with the organolithium compounds. 
The new silicon-containing phenols synthesized as a result  of the rearrangement  are  summarized in Table 1. 
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C O N C L U S I O N S  

The !,3-anionic rearrangement of aryloxysilanes is an intramolecular process that does not depend on 
the nature os the migrating organosilyl group but is controlled by the reactivities of the labile halogen of the 
aryloxysilane and of the organolithium compound in the halogen-lithium exchange reaction, which generates 
the silyloxyarenide ion. 
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In the p r e sen t  work we synthesized amineoxazo les  (II), including compounds of type II with R I = H ,  f rom 
~ - a c y l a t e d  amino acids  and secondary  amines  [C6HsNHCH 3 and (C6Hs)zNH] without isolat ing the amides  (I)  
fo rmed  as  i n t e rmed ia t e s  accord ing  to the scheme 

RICHCOOH RICHCON(R2)Ph N / RI 
[ --' ' -'-' t~.,..~y II 'I\N/R2 NHCOR NHCOR R / O 

(t) (II) \ P h  

The  condensation is  c a r r i e d  out in the p r e s e n c e  of an excess  of the dehydrat ing agent,  v iz . ,  halogen-containing 
compounds of phosphorus  or  PzOs, in a medium of boiling CHCI 3. The alkalinizat ion of the react ion m a s s  is  
followed by the isola t ion of the 5-R2N-oxazole  , often in a mixture  with the methylphenyl amide (or the diphenyl 
amide) of  the original  acy la ted  amino acid (Table 1). The p re sence  of the la t ter  i s  due to the incomple teness  
of the reac t ion  I - - I f  or  (and) the split t ing of the oxazole r ing upon the neutral izat ion of the acidic  mix tures .  
The convers ion  of I into II depends on the reac t ion  t ime and the re la t ive  amounts  of the reac tan t s ,  the extent 
of decomposi t ion  of II is  influenced by the concentrat ion of the base,  the neutral izat ion t e m p e r a t u r e ,  and the 
s t i r r i ng  r a t e .  The stabil i ty of the individual compounds of type II in acidic  aqueous media  (and, the re fo re ,  
the extent  of spli t t ing upon neutral izat ion) is  c losely re la ted  to the s t ruc ture  of the rad ica l s  R and R I. The 
C-phenyl -subs t i tu ted  oxazoles  (II, R or R i--- CsH 5) a r e  the mos t  stable with r e s p e c t  to hydro lys i s ,  and c o m -  
pounds of type II with R I--~H a r e  mos t  eas i ly  hydrolyzed.  The control exper imen t s  showed that the 5 -me thy l -  
phenylaminooxazoles  with a phenyl subst i tuent  on the r ing,  for  example ,  2 -pheny l -4 -me thy l -5 -me thy lpheny l -  
aminooxazole  (]lh) and even 2-phenyl -5-methylphenylaminooxazole  (]Ic), r ema in  unchanged during b r i e f  hea t -  
ing with water ,  while the 2 -me thy l -5 -me thy lpheny lamino  compound (Ira) spli ts  to the methylphenyl amide of 
glycine not only in aqueous media,  but a l so  upon standing in the a i r .  The method i s  not appl icable to N- 
fo rmyla ted  s - a m i n o  acids  ( formylglycine and formylalanine)  and yie lds  unsa t i s fac tory  r e su l t s  in the case of 
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