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2-OXAZOLINES FROM AMIOES VIA IMIDATES~ 

A. I. Meyers*, Mary Ann Hanagan, and Ar thur  L. Mazzu 
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Ch i ra l  oxazolines useful i n  asymmetric synthesis o f  o -subst i tu ted  phthal ides and 

benzoic acids are r e a d i l y  prepared from the  benzamides v i a  t h e i r  imino ethers.  

The development of  new methods o f  prepar ing c h i r a l  2-oxarol ines from funct ional  groups 

o the r  than those prev ious ly  repor ted  i n  the l i t e r a t u r e ,  i .e . ,  imino e the r  h ~ d r o c h l o r i d e s , ~  has 

been a  cont inu ing  e f f o r t  i n  ou r  l abo ra to r i es .  These imino e ther  hydrochlor ides are t y p i c a l l y  

prepared from n i t r i l e s  under r a t h e r  vigorous condi t ions,  ethanol and d ry  hydrogen ch lor ide .  2  

Our need f o r  o r t ho  subs t i t u ted  phenyl c h i r a l  oxazolines fl and the  i n c o m p a t i b i l i t y  of these condi- 

t i ons  w i t h  hindered nit rile^,^ i .e. ,  o r t ho  subs t i t u ted  benzon i t r i l e s ,  po in t s  ou t  the necessi ty o f  

developing a  new method. 

Two  report^^'^ have appeared i n  t he  l i t e r a t u r e  where o r t ho  subs t i t u ted  benzamides have been 

a l ky l a ted  t o  form imidates.  These inc lude the  a l k y l a t i o n  of o-nitrobenzamide w i t h  dimethyl su l -  

fate, and t he  a l k y l a t i o n  of  s i l v e r  s a l t s  of amides, fo l lowed by reac t i on  w i t h  HC1 t o  form 

6 imidates (equations 1  and 2). A  repo r t  t h a t  amides a lso  reacted w i t h  t r ie thy loxon ium 

+Dedicated t o  Professor T. Kametani on the  occasion o f  h i s  re t i rement  from Tohoku Un i ve rs i t y .  



te t ra f luorobora te7 i n  methylene ch lor ide  forming imidate 1 (which i s  s t r u c t u r a l l y  s i m i l a r  t o  

imidate 2) ind ica ted the p o s s i b i l i t y  o f  using t h i s  species as an oxazoline precursor. Herein we 

repo r t  the use of imidate 1 for  the synthesis of c h i r a l  oxazolines. 

The simple amide, acetamide, was chosen for  the pre l iminary  studies.  Reaction o f  a methylene 

ch lo r i de  s o l u t i o n  of t h i s  amide w i t h  t r ie thy loxon ium te t ra f luorobora te  (RT, 16-20 hours), gave a 

s l i g h t l y  cloudy so lu t i on  which presumably contained the imidate 3 i n  s i t u .  Add i t ion  o f  ethyl-L- 

8 ser ina te  hydrochlor ide t o  t h i s  mixture fo l lowed by treatment w i t h  t r ie thy lamine (RT, 16 hours), 

resu l ted  i n  the  formation o f  the corresponding oxazoline, 2. 

Sim i l a r l y ,  reac t ion  o f  a 1,2-dichloroethane so lu t i on  of o-bromobenzamide w i t h  t r i e t h y l -  

oxonium te t ra f luorobora te  i n  1,2-dichloroethane (RT, 16-20 hours), fo l lowed by the add i t ion  of 

1 L-(+)-threo-l-phenyl-2-amino-3-methoxy-l-propanol 10 ( re f l ux ing  C1CH2CH2C1, higher temperatures 

are needed f o r  aromatic oxazoline formation, 18 hours), provided the aromatic oxazoline D. 
Several examples, showing the v e r s a t i l i t y  of t h i s  method for  prepar ing c h i r a l  oxazolines from 

a l k y l  and a r y l  amides, are given i n  Table 1. 

For the case of o r tho subs t i t u ted  benramides, when oxazoline formation was incomplete, the 

only by-product was the imino e the r  z. The r a t i o  o f  oxazoline t o  imino e ther  depends on the 

amino alcohol and on the imidate used i n  the react ion (Table 2). Since there are no react ion  

intermediates iso la ted,  i t  i s  assumed t h a t  once the amino alcohol adds t o  the imidate, the react ion  

proceeds t o  completion. The d i f fe rence i n  oxazoline t o  imino ether r a t i o s  w i t h  several amino 

alcohols and imidates must then be determined by the i n i t i a l  add i t ion  step. 
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The f i r s t  s t e ~ ~ ' ~ ~  i n  oxazoline formation i s  the add i t ion  o f  the free amine t o  the imidate. 

Add i t ion  i s  slow f o r  the hindered amino alcohol  6. Deprotonation o f  the imidate can occur pre- 

vent ing oxazoline formation. Add i t ion  i s  fas t  f o r  the less hindered amino alcohol  10 prov id ing 

exce l l en t  y i e l d s  o f  the oxazolines 

HoVPh 

Reac t i v i t y  a l so  depends on the a c i d i t y  o f  the imidate.  ~ e n c k s ' l  has shown that  the more 

ac id i c  m-n i t ro  benzimidate (pKa 5.30) i s  less  react ive  w i t h  amines than benzimidate (pKa 6.37). 

A Sim i l a r  t rend i s  seen w i t h  the  o r tho  subst i tu ted benzimidates (Table 2 ) .  The more a c i d l c  

0-brom and 0-methyl benzimidates are much less  react ive  than the o-mthoky benzimidate. 

This method i s  poor f o r  the synthesis o f  oxazolines 2 and 2, however, these oxazolines are 

conveniently prepared by c y c l i z a t i o n  o f  arnide 12.12 Nevertheless, t h i s  m thod  gives exce l len t  

y i e l d s  of the c h i r a l  oxazolines llJ, &,and u. Current ly  t h i s  i s  the only known method f o r  

prepar ing these oxazolines. 



Table 1 - Oxazolines from Amides v i a  lmidates 

Ami de Amino Alcohol Product (Y ie ld)  [=ID 

1)  acetamide 

2) benzamide - 5 - 4b, R = C6H5 + 1 2 3 " ~  

(91%) 

7a, R = Br - 
(trace)  

4) o-methyl benzami de 6 - 7b, R = CH3 .. - 

(t race)  

5 )  o-methoxybenzamide - 6 - 7c, R = 0CH3 -- 
(80%) 

6) propionamide 



Table 1 - Continued 

7 )  0-bromobenzami de 
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9 )  benzamide 

l l a ,  R = H 

(81%) 

10)  o-bromobenzamide - 10 IlJ, R = Br t 1 9 . 3 "  

(82%) 

11 ) o-methylbenzamide - 10 l l c ,  R = CH3 t57 .7"  

(85%) 

12) o-methoxybenzamide - 10 - l l d ,  R = 0CH3 t58 .1 '  

(82%) 

a )  L i t .  [*ID = +181.5',  r e f .  8;  b) L i t .  [=ID = t134.5",  r e f .  13; c )  L i t .  [*ID = -135.1° ,  

r e f .  1;  d)  L i t .  ["ID = +54.1°, r e f .  14 .  



ma - Oxazoline/Imino E t h e r  R a t i o  

Amino 

Imida te  

5/95 

( t r a c e )  

10/90 

( t r a c e )  

a )  % oxazol ine/% imino e t h e r  determined by HI-nmr; b )  Y i e l d  of i s o l a t e d  o x a m l i n e .  
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