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I r r a d i a t i o n  of E-nitroso-E-acyl-a-amino acids  under weakly 

b a s i c  condi t ion  l e d  to the formation of subs t i tu t ed  1,2,4- 

oxadiazoles i n  competition w i t h  slow b a s i c  decompositions o f  

nitrosamides. The cyc l i za t ion  was shown to occur from the  

C-nitroso compound 2 b u t  no t  from i t s  tautomeric oxime 8. 

Nitrosamides a re  v e r s a t i l e  compounds fo r  synthes is  bu t  l a b i l e  t o  hea t ,  ir- 

2 
r ad ia t ion ,  ac ids  and bases.' We have reported t h a t  E-acyl-E-nitroso-a- 

amino acids  a re  photodecomposed i n  neutra l  so lvent ,  such as a lcohols ,  e the r .  

and a c e t o n i t r i l e ,  to give the corresponding E-acylimides (e.g.  ?) a s  the 

primary product by simultaneous decarboxylation and e l iminat ion of HNO. A s  

E-acylimides a r e  suscept ib le  to nucleophil ic a t t a c k ,  products a r i s i n g  from 

addi t ions  of nucleophiles a re  i s o l a t e d ,  e . g . ,  photolys is  of E-nitroso-E-acetyl- 

D,L-phenylalanine ($5) i n  mehanol gives X-acetyl-2-phenyl-1-methoxyethylamine - - - - 
(2) and E-acetyl-B-styrylamine (4a) .  Reinvestigation with ca re fu l  work-up - 
of the crude product afforded a small  amount of 3-benzyl-5-methyl-l,2,4- 

oxadiazole ; i . .  1585, 1520, 1500, 1455, 1360, 735, and 700 cm-l; 

l ~ . n . m . r .  r 2.75 ( s H ) ,  5.98 ( s ,  2H1, 7.52 ( s ,  3H): 13c.n.m.r. 11.7 (q), 



found C (68.95). H (5 .87) .  N (16.29). The s t r u c t u r e  6awas authent ica ted  with - 
-1 

an independent synthes is  by heating the c-acetylamidoxime ! (i.r. 1740 cm ) 

i n  water. 
3 

R 

3a - 4a - 
Photolysis of 5 i n  methanol a t  0' i n  the presence of two equivalents  o f  

tr iethylamine afforded oxadiazole 6a i n  64% and a & a l l  amount of 3a. - - 
Similar photolys is  i n  a c e t r o n i t r i l e  cleanly converted l a  to 6a; d i s t i l l a -  - - 
t i o n  of t h e  crude o i l  gave 65 i n  a 63% i s o l a t e d  y ie ld .  Photolysis of 

N-nitroso-N-acetyl-D,L-leucine i n  a c e t o n i t r i l e  i n  the presence of tri- 
p p - p - - 
ethylamine (2 equivalent )  gave minor amounts of o the r  products and f a i r l y  

-1 
v o l a t i l e  oxadiazole 6_b; 21% i so la t ed  y ie ld ;  i . r .  1590, 1390, 1360, 790 cm ; 

n.m.r. r 7.42 (d ,  J = 7 Hz, 2H), 7.42 ( s ,  3H), 7.88 (nonet,  J = 7 Hz, lH) ,  
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9 . O 1  Id, 3 = 6 ,  6Hl . However, under s i m i l a r  mnd i t ions  2-nitroso-2.2-diacetyl- 

D,L-serine ll_cl was photodecomposed to give a mixture from which oxadiazole - - - - 
6_c was i s o l a t e d  i n  12%; i . r .  1750, 1590, 1220, 1040 c c l ;  lH.n.m.r. r 4.82 

Ls, 2H). 7.40 I s ,  3H). 7.85 Is ,  3H); 13c.n.m.r. 13.6 (q), 20.6 (q), 56.7 ( t ) ,  

165.0 ( s ) ,  168.6 I t ) ,  175.3 lq ) .  

Dependent on s t r u c t u r e s ,  nitzosamides derived from a-amino acids  have varied 

s t a b i l i t y  toward heat ing and bases.  For example, 2-nitroso-E-benwyl-D,&-pheny- - - 
lalanine (la, where C H ~ C O = C ~ H ~ C ~ )  i n  acetoni  t r i l e  decomposed extensively on 

0 
add i t ion  of tr iethylamine a t  0 ; photolys is  of t h i s  so lu t ion  afforded only 

5% of 3-benzyl-5-phenyl-1,2,4-oxadiazole(~~,,~hereCH3=C~H~). Nitrasamide ;a 
i n  methanol o r  ace ton i l e  exh ib i t s  absorption maxima a t  about 400 nm. When 

two equivalen- of t r ie thylamine were added, the so lu t ion  i m e d i a t e l y  

developed an in tense  absorption a t  340 m. i n  add i t ion  t o  those peaks of La 

a t  ca.400 nm. This so lu t ion  was i r r a d i a t e d  immediately t o  g ive  t h e  above re- - 
s u l t s  but i t  was f a i r l y  s t a b l e  a t  Ooin the  dark. Therefore, t h e  photochemical 

formations of oxadiazoles 6 compete with bas i c  decomposition Idark react ions)  

o f  ?. I t  was demonstrated t h a t  t h e  pho to ly t i c  oxadiazole formation was 

favored i n  solut ions  containing a t  l e a s t  two mole equivalents  of a weak base; 

e.g., photolys is  of 12 i n  a c e t o n i t r i l e  containing 0.75, 1 .5  and 2 mole 

equivalents  of tr iethylamine gave La i n  27, 41 and 63%, respect ively .  However, 

i n  aqueous o r  THF so lu t ion ,  l a  was rapidly  decomposed i n  the  dark on add i t ion  - 



of s o d i m  carbonate. 

The requirement of a we& base is  assumed to convert IHNOI to a more 

nucleophil ic [ON-] ion which adds t o  K-acylimides ? to form the C-nitroso 

intermediates 2 .  Cyclization must have t a e n  place d i r e c t l y  from 2 leading 

t o  5 under t h e  condit ions s ince  the  oxime 8 ,  synthesised independently from 

- + 
C6H5CH2C(C1)=NOH and CH3CONH Na , does not  r e a c t  t o  give 5 under comparable 

condit ions.  Intermediacy of such diacylamidoximes has been proposed pre- 

v i o u ~ l ~ . ~ ' ~  While t h i s  oxime 8 can a r i s e  from tautomerization of 5. it is  

not  i so la t ed  i n  our react ion.  

ACKNOWLEDGEMENT The authors are  g ra t e fu l  to the National Research 

Council of Canada f o r  a generous f inanc ia l  g ran t  f o r  the p r o j e c t .  

REFERENCES 

1 E.H. White and D . J .  Woodcok i n  "The Chemistry of the Amino Group", S. 

P a t a i ,  Ed., In tersc ience ,  New York, N.Y . ,  1968. 

2 Y .L. Chow, Tetrahedron Le t t . ,  2473 (1963) . 
3 F. Eloy, R .  Lenaers and C. Moussebois, Helv. Chim. Acta. 4_5, 437, 441 

(1962): R. Buyle, R. Lenaers and F. Eloy, i b i d ,  46 1073 (1963). 

4 H .  Hellmann, H .  Piechota and W .  Schwiersch, z., 9_4, 757 (1961). 

5 L.B. Clapp, Adv. Heterocycl. Chem., 2_0, 66 (1976). 

Received, 5th August, 1978 


