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Abstract 

  Decaboxylative    transamination  of  the   α-amino   acids  glycine, alanine   and   

tyrosine    in  the  presence  of  the   symmetrical   and  a symmetrical   benzoins ; 

[4 -N- di Methyl amino benzoin ] ,  [4,ˉ4 – di  chloro benzoin ] ,[4– hydroxy 

benzoin] , [4 -chloro benzoin ] , [ 3,ˉ3-  di  bromo benzoin ] and [ 2-  nitro  benzoin 

]. This  has  led  to  the  formation of oxazoles , tetra substituted  pyrazine and the 

corres ponding  benzils .  

 ةالخلاص

ـببم و ييصــفييهــذييذلبـب تمييقـ ييمـوعيياـميـييذلمصـببم ييذدـب ـنييملاصـايعييلباـبوييللهـبمض يي لـب  ييل الاـ  مييلبم 

بويللهـمي ياـبم ويلــ-4)ـببو دـمب تليرمس دـالجلدـمرضتيل ـب توومييذدـب ـتـيذلب صـمريذ رـب ـتذـلبيذ صـ,ـضلاي  دـ

ـ ذل مضيذ هــ-4, بويللهـارمميذلـاوومييذ دــ-3,3,ض يل مـاويوميدـ-4ـ  ,بوللهـض ل مـاووميدـ-4,4ـ,اووميدــ

يربزيدــب رالم ييصـب تيييلي ـمـببمض ييلزمب ـبدىـب ييذتـ  ييليدـمرضتييل ـب تييل(ـوذترماوذوميييذدــ-2اوذوميييذدـمـ

ـ.ب تووياـضل كـبض لةـمرضتل ـب تووميدـب ذتـمرضتل ـ

Introduction 

    The  previous     accepted     mechanism      for      decarboxylative 

Transamination  of  α- amino  acids involving  the  concerted process  1a → 2a1,(1-

4)  analogous  to  that established for β, γ – unsaturated acids 1b → 2b2   was   

renovated   by  grigg(3) who proposed  the  intervention   of 1 , 3 – dipolar  species 

( 4 )  via   the  Zwitterionic  from   (3 )  .  In  a later work(4) ,  Grigg's  showed  that 

primary  and  secondary  α- amino acids react  with  aldehydes  and  ketones  , with  

concomitant  decarboxylation to   give  azomethine  ylide  ( 4 ) via  an  intermediate  

Oxazolidine  -  5  - one(5). 
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In      the     absence   of    added   dipolarophile  the   azomethine    ylide undergoes  

1 , 2  - prototropy   from  nitrogen  to  ( 1 ) or ( 3 )  generating imines  the  region  

chemistry  of   the   protoropy  is   control  led  by  the  electron   density  at  ( 1 )  

or  ( 3 ) in ( 4 ).  This  suggested   mechanism  seems  to  fit  the  result  of  our  

previous  work (5-10). We   looked  to   expand   our    work  by  decarboxylation   

the  α- amino  acids (  5 . a - c  )  in  the  presence  of  symmetrically  substituted  

benzyl  (6.a – e) and (10). 

Experimental 

Unless  otherwise   stated   the  following   generalization  apply .ــI.R     spectra   

were    measured    in    FT.IR   Shimadz   2434   spectro photometer using  Nujol. 

1H n.m.r spectra were measured  with  A-CL815a ( 300μ Hz ) in  cDCl3  with  

TMS  as  internal  standard   Microanalytical were analyzed at the1106 carloerba . 

General Methods 

 (A) By Fusion 

The   α -  amino   acids  was   through  mixed   with  benzoin   in equivocal ,  the  

resulting   mixture  was then heated inan oil  bath  to  the  minimum  temperature  

required  for  decarboxylation ( 140-80 ) .  when  the  evolution  of  carbon  

dioxides  had  ceased  , ethanol  was then   added   and   the   mixture  was  refluxed  

for 15  minutes .  
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The  solution  was  then  cooled  and  set  aside  for  fractional  cooled  and set  

aside  for  fractional  crystallization  ,pyrazine  was obtained first, then benzil and  

finally  the  oxazoles . These  products  were  purified by crystallization from  hot 

ethanol .  

(B) The solvent Method 

Benzoin  ( 0.01 mole )  was  added   to  solution  made  of  α – amino acids (  0.01 

mole  )  and sodium  ethoxide (  0.01 mole  )  in  absolute  ethanol ( 30ml )  the 

reaction mixture was  refluxed  on  a  water  bath until  the  evolution of carbon 

dioxide  had  ceased;  the  hot  mixture was   filtered   and    set   aside   for   

fractional   crystallization. The procedure was continued as in (A). 

Result and Discussion 

      Rizzi(11)  isolated  low  yields  of   oxazolidine  from  the  aldehyde  induced  –  

decarboxylation  of  sarcosins  under  forcing   conditious , Oxazolidine    was    

also   obtained    ,   but   in    good   yield  ,  from decarboxylating cyclic  secondary  

α –  amino  acids  in  the Presence    of   aldehydes  bearing  electron with drawing 

substituents(12) , during this   work   ,  we  obtained  different  Oxazoles  (  9.a-h  )  

from   both  methods ( A ) and ( B) , using α – amino acids (5a-c ) in the presence  

of  different  benzoins  ( 6a-f ) .  The   decarboxylation   led   also   to   the   

formation    of   two   products   Pyrazine   derivatives   ( 8a-f )  and   corresponding  

benzils ( 7a-f ). The oxazoles could be formed according to scheme . the 

azomethine ylides are Known to undergo alarge range of 1,3- dipolar cylo adation 

as they   were  traped  with  arange  of  added  dipolaephiles(13,14)  .  In  the 

present  investigation  the  azomethine ylide (14 ) was  trapped  intramol-  chlary    

by   the  adjacent   hydroxyl   group   forming    the   unsolvable. Oxazolicline  

derivative ( 15 ) which upon oxidation  under the conditions  used  led to derivative 

( 16 ) .The  Oxazoles  9a  was obtained  from  the  decarboxylation  of  4 - dimethyl  

amino  benzoin  with  tyrosine  and 96-f   benzoins reaction with  glycine , alanine 

and tyrosine. All the analysis fit with the product oxazoles table(1and2),Benzils(7a-

f) obtained during this work   are  more   probably   formed   throught    the   

oxidation   of    the corresponding  benzoins  under  the  conditions  used . 
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Scheme ( 1 ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Scheme( 2 ) 
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Table(1) shows the totals redeeming compounds oxazole prepared new 

R8 R7 R6 Compound No. 

-CH2-Ph-OH Ph PhN(CH3)2 9a 

-CH2-Ph-OH PhCl PhCl 9b 

H Ph PhCl 9c 

CH2-PhOH m-Br-Ph m-Br-Ph 9d 

CH2-PhOH Ph O-NO2Ph 9e 

H Ph O-NO2-Ph 9f 

 
O OH

H

CCG1 G2

G3
G4G5  

(6) 

 
O

CC

O

G2 G2
 

(7) 

 

Table(2) shows the totals redeeming compounds benzoin  prepared new 

G2 G1 Compound No 

H N(CH3)2 ba 

Cl Cl bb 

H OH bc 

H Cl bd 

G4=Br G3=Br be 

G2=H G5=NO2 bf 

 
R1 CH COOH

NH2  
 

 

N

N
R2

R3

R4

R5  
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Table(3) shows the totals redeeming compounds pyrazine prepared new 

R5 R4 R3 R2 R1 Co

mp 

No 

C6H5 P-

N(CH3)2C6H4 

C6H5 PN(CH3)2C6

H4 

8a H 5a 

P-Cl-C6H4 P-Cl-C6H4 P-Cl-

C6H4 

P-Cl-C6H4 8b CH3 5b 

C6H5 P-OH-C6H4 C6H5 P-OH-C6H4 8c HOPhCH

2 

5c 

C6H5 P-Cl-C6H4 C6H5 P-Cl-C6H4 8d   

m-Br-C6H4 m-Br-C6H4 m-Br-

C6H5 

m-Br-C6H4 8e   

C6H5 O-NO2-C6H4 C6H5 O-NO2-C6H4 8f   

 

Table(4) Some phedical and analytical data of prepared pyrazine 

Found calc. 

C           H           N 

Formula Yield % M.P Comp 

No 

11.73 

11.91 

6.38 

6.276 

81.70 

81.7 

C32H30N4 68 275CO  

(15,16,17) 

8a 

4.384 

4.978 

2.677 

2.978 

63.615 

63.815 

C28H16N2Cl4 38 302CO  

(18,19) 

8a 

4.21 

4.19 

4.86 

4.85 

61.60 

61.72 

C22H16NCl 19  

135CO 

 

9c 

 

Table(5) The N.M.R. Spectral data for (8a) and (8c) prepered  pyrazines 

N.M.R 

DMSO 

Come 

no 

δ3.0(4x3H(N(CH3)2) ;6.7,7.6(2x4H-2C6H4)                                                                

(d)  (d) 

and7.3(s)(2x5H-2 C6H5) 

8a 

δ7.3(d)(2x5H-2 C6H5);7.5(s),7.8(s) (2x4H-2C6H4)                    

and6(s)(2x1H)(OH) 

 

8c 

 

Table(6) The I.R spectral data of Pyrazines and Oxazole 

C-Clύ C=Cύ 

Oxazole 

N=Oύ C-Brύ C=Nύ 

Pyrazine 

C=Cύ 

benzine 

Comp. No 

     1590 8a 

   500-600 1580-1570 1590 8e 

  1300-1370   1590 8f 

 1650    1590 9c 

055-055  1650    1590 9b 
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Fig (1) show the NMR spectroum of 2,5-di(4-di methyl amino phenyl )-3,6-di 

phenyl pyrazine 

 

 

 

 

 

 

 

 

 

 

 

Fig (2) show the NMR spectroum of 2,5 - di ( 4- Hydroxy phenyl ) - 3,6 - di 

phenyl  pyrazine 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig (3) show the NMR spectroum of 2-p(hydroxy benzyl ) 4-(p-di methyl amine 

phenyl) 5 phenyl Oxazol 
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Fig (4) show the NMR spectroum of 2-(p-hydroxy benzyl ) 4-(p-hydroxy 

phenyl) 5 phenyl Oxazol 

 

 

 

 

 

 

 

 

 

 

 

Fig (5) show the I.R spectroum of 2,5 - di ( 4 -di Hydroxy phenyl )- 3,6- di 

phenyl pyrazine 

Fig (6) 
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2,5 - di ( 4 -di Chloro phenyl )- 3,6- di phenyl pyrazine  Fig (7) show the I.R 

spectroum 

 

 

 

 

 

 

 

 

 

 

 

 

Fig (8) show the I.R spectroum 2,3,5,6 -tetra ( 3 -Bromo phenyl )pyrazine 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig (9) show the I.R spectroum 2,5 - di ( 2 -di nitro phenyl )- 3,6- di phenyl 

pyrazine 

 

ـ

N

N

Cl

Cl

 

 

N

N

Br

Br

Br

Br

ـ

ـ

N

N

NO2

NO2

 



Journal of Kufa for Chemical Science  No.(1)………………….……………………. (98) 

 

 

References  

1-C.A.Buchler and D.E Person"survey of organic synthesis",1977,Vol. 2 ,P-405. 

2-D.B Bigley,R.H Weatherhead and R.V. May,J.Chem.Soc.commun,1978,1025. 

3-R.Grigg and S.T.Patansul,1984,J.Chem.Soc.Chem. Commun.,180 

4-R.Grigg,J.Idle,P.Mecmeckin and D.vipond,j.Chem.soc.chem.commun,198,49. 

5-A.F.AL-Sayyat,A.T.Atto and F.Y.Sarah,J.Chem.Soc,1971,3260.  

6-A.T.Atto,I.T.Ali and K.A-Habib,1987,J.Iraqi Chem, Soc,12(12),1987,35.    

7- F.Y.Sarah, M.N. Mohammed and A.t,Atto,1992,accepted Iraq journal of Chem. 

Soc.No.612. 

8-G.P.Rizzi,1970,J.Org.chem.,35,2069. 

9- F.Y.Sarah,M.N. Mohammed and A.T,Atto,1993,Iraqi journal of Chemistry, 619. 

10-D.V.Joun,2002,J.Bio Chem.parma, 1973. 

11- M.F.Aly and Grigg . S.long , 1987, Tetrahedron, 28 No.48,6077. 

12-R. Grigg  and  S.Thiaha Tungul,1987; J. Chem. Soc. , Chem.Commun,No 47 

13-R. Grigg  and Ali,Vi Sridaran,1889; J. Chem. Soc. , Chem.Commun,NO 182 

14- Oskar . Suer , and T,Kluep fel 1966, Chem.Abc 65, 169715 . 

15- M. Weiss and M.Jelling ,1937, , Chem.Abc 2328 . 

16- M.N. Mohammed,2005,J.Al Qadisiah for pure science vol  10 (1). 

17-M.N.Mohammed,2005,J.Al Qadisiah for pure science vol 10(2). 

18-M.N.Mohammed,2007,J.Al Qadisiah for pure science vol 10(2). 

 

 

 

 

 

 

 

 


