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ACID CATALYZED OXYGEN TRANSFER FROM AN OXAZIRIDINE TO A THIOETHER 

G. HANQUET, X. LUSINCHI,  P. MILLIET 

Ins t i t u t  de Chimie des Substances Naturel les du C . N . R . S . ,  91198 Gi f  s / Y v e t t e ,  France 

Summary : Oxygen can be transferred from the oxaziridine derived from 

3,4-dihydroisoquinoline to a thio-ether. As shown by the different pathways followed on 

various conditions, the oxygen transfer depends on acid catalysis and on the 

nucleophilicity and basicity of the substrate. 

We have found that  the t r ans fe r  of  the oxygen atom of an oxaz i r i d ine  on a th ioe the r ,  

p rev ious ly  achieved by  subs t i tu t ion  of  an e lect ron a t t rac t i ng  g roup  on the n i t rogen of the 

oxaz i r id ine  1, may be also obta ined by acid catalys is . 

2 Oxaz i r i d ine  1 is stable in deu te r ioch lo ro fo rm or  methylene ch lo r ide .  In the presence 

of one equ iva len t  of  t r i f l uo roace t i c  acid i t  t rans fe rs  i ts oxygen atom to d imethy lsu l f i de ,  to 

O 

g ive  d ime thy lsu l fox ide  (quan t i t a t i ve ,  by NMR). In the same acidic condi t ions 

me thy l -pheny l  su l fox ide ,  d ipheny l su l f ox ide  and p h e n y l - v i n y l  su l fox ide  have been prepared  

(85%, 73% and 72%, i so la ted) ,  bu t  t r ime thy lamine ,  N-methyl  morpho l ine,  d ime thy lsu l fox ide  

and norbornene do not  react .  This react ion of  the oxaz i r i d ine  requ i res  the simultaneous 

presence of acid and su l f ide .  Other  react ions take place i f  one of the two is absent  : 
2 isomerisat ion to n i t rone  5 (quan t i t a t i ve  by NMR) in the absence of  su l f ide ,  format ion of  

lactam 2 3 and isoquino l ine 3 (38% and 41% isolated) in the absence of acid.  

These resul ts  can be ra t iona l ized accord ing to scheme 1. In the presence of ac id,  the 

two pro tonated oxaz i r i d ines ,  at oxygen or  at n i t r ogen ,  are in equ i l i b r i um and one or  the 

o ther  reacts accord ing  to the nuc leoph i l i c i t y  of the subs t ra te ,  no react ion tak ing  place i f  
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the subs t ra te  is a re la t ive  s t rong base. In absence of acid a weakly basic s t rong 
4 nucleophi le reacts at the n i t rogen . A more basic subs t ra te ,  as t r imethy lamine,  abs t rac ts  

a pro ton on carbon 3, leading d i r e c t l y  to an imino-carb ino l  5 and then to isoquinol ine 

w i thou t  format ion of the lactam. 
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SCHEME I 

In conc lus ion,  acid catalyzed t rans fe r  of oxygen from an oxaz i r id ine  is feasible bu t  

seems l imi ted to weakly  basic,  re la t i ve ly  s t rong ,  nucleophi les.  This resul ts  may have some 

biochemical impl icat ions.  F lavoprote ine-monooxygenases t rans fe r  an oxygen atom on 

th ioe thers  and amines , an oxaz i r id ine  has been proposed as the act ive in termediate  6. 

Ac t iva t ion  by p ro tona t ion ,  or some equ iva len t ,  w i thou t  deact iva t ing  the subs t ra te ,  such 

an amine, seems r e q u i r e d .  
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