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Amino acid and peptide der ivat ives  of phenazinecarboxylic  acids (phenazinylpeptides) have been 
obtained by the react ion of hydrochlor ides  of e s t e r s  of amino acids, phosphorus t r ichlor ide ,  and 
phenazinecarboxylic  acids with the subsequent splitting off of the protect ive es te r  groups in an 
acid or  an alkaline medium. 

In developing work on the synthesis  of mono- ,  di- ,  and t r icycl ic  analogs of ni t rogen-containing bases  
and nucleosides - components of nucleic acids,  nucleot idoenzymes,  nucleotidopeptides, and re la ted com-  
p o u n d s -  amino acid and peptide der ivat ives  of phenazinecarboxylic acids (phenazinylpeptides).have been 
obtained, As is well known, the phenazine molecule is a s t ructura l  analog of isoalloxazine,  a component of 
the flavin coenzymes .  More than ten natural  antibiotics with a broad spec t rum of biological activity are  al-  
so phenazine der ivat ives .  

~ O'NH'CH'CO.R I R = OCHz, R '=H Y R=NHCH2COOC.Hs, R'=H 
R I I  R =OC,2H5. R '=H Yl R=OH, R' =CH2EiH(CH3) 2 

I l l  R =OCH3. R,=CH a VI I  R=NHCH2COOH, R'=H 
I VIII IV R=OCH3, R'~CH2CH(CH3) 2 VIII R=OCH3, R '=H " 

I--VII Phenazine-l-carboxylic acid derivatives 
VIII Phenazine-2-carboxylic acid derivative 

The synthesis  of phenazinylpeptides was effected by "phosphorazo" method [1]. The react ion of 
hydroehlor ides  of e s t e r s  of var ious  amino acids and peptides (glycine, alanine, leucine, glycylglycine,  etc.) 
with phosphorus t r ichlor ide  in pyridine f i rs t  gave a "phosphorazo" compound which, without isolation, was 

*For  Communication XV, see [5]. 

TABLE 1. Phenazinylpeptides 

Corn- 

pound 

I 
II 
Ill 
IV 
V 
VI 
VII 
VIII 

rap, ~ 

1 ~ - - 2 0 0 2  
1563 

153--1554 
134--1362 
216--2175 
222--2234 
235--2402 
223--2254 

R? 

0,91 
0,93 
0,92 
0,97 
0,72 
0,71 
0,03 
0,76 

Empirical formula 

Cl~HtaN303 
C17HI6NaO3 
ClTH16NaOs 
C2oHztN~Os 
CIoHlsN404 
CIgHtgN~O3 
CLTHI4N404 
Ct~HlsNaO~ 

N.% 

found ealc. 

14,10 
13,78 
13,31 
12,21 
15,61 
12,60 
16,56 
14,09 

yield, 

~o 

14,23 50 
13,58 58 
13,55 54 
11,96 53 
15,29 72 
12,46 77 
16,56 65 
14,23 33 

1. Wate r - sa tu ra ted  n-butanol sys tem.  
2. F r o m  methanol.  
3. F r o m  a mixture of ethyl acetate and petroleum ether.  
4. F r o m  acetone. 
5. F r o m  ethanol. 
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condensed with phenaz ine -1 -  o r  - 2 - c a r b o x y l i c  acid [2,3], giving the e s t e r  of a phenazinylpept ide.  After  the 
e l iminat ion of the e s t e r  groups  in an acid or  an alkaline medium,  the cor responding  unsubsti tuted phen-  
azinylpeptide was isolated.  Examples  of the compounds synthes ized  and some of the i r  c h a r a c t e r i s t i c s  a re  
given in Table  1. 

All the subs tances  synthes ized  a r e  light yel low and c ry s t a l l i z e  well .  The e s t e r s  of the phenazinyl -  
pept ides  me l t  below the mel t ing points  of cor responding  unsubst i tuted compounds.  They are  r ead i ly  soluble 
in organic  solvents  and a r e  insoluble in wa te r .  The unsubst i tuted phenazinylpept ides  a re  soluble in alkali .  

E X P E R I M E N T A L  

Methyl E s t e r  of N- (Phenaz ine - l - ca rbony l )g lyc ine  (1). With s t i r r ing  and ice cooling, 0.87 ml (0.01 
mole) of f r e sh ly  dis t i l led phosphorus  t r i ch lo r ide  in pyr idine (10 ml) was  added dropwise  to 2.52 g (0.02 
mole) of the hydrochlor ide  of the methyl  e s t e r  of glycine in 30 ml  of pyr id ine .  After  the mix tu re  had been 
kept at r oom t e m p e r a t u r e  for  30 min,  4.48 g (0.02 mole) of p h e n a z i n e - l - c a r b o x y l i c  acid was added and the 
mix tu re  was heated  in the boiling w a t e r  bath for  3 h. Af ter  cooling, the po lymetaphosphor ic  acid was 
f i l te red  off and the solvent was  dis t i l led off in vacuum.  The res idue  was t r ea t ed  a l t e rna te ly  with ethyl 
aceta te  and dilute hydrochlor ic  acid so that the aqueous l a y e r  showed an acid reac t ion .  The ethyl aceta te  
l a y e r  was  ca re fu l ly  washed with sodium bicarbonate  and wa te r  and was dr ied  with anhydrous sodium sulfate.  
Af ter  the solvent had been dis t i l led off and the res idue  had been r e c r y s t a l l i z e d  f rom methanol ,  2.9 g (50%) 
of smal l  yel low needles  with mp 198-200~ was obtained. Found ~ :  C 65.10; H 4.53; N 14.10. C16H13N30 ~. 
Calculated %: C 65.07; H 4.43; N 14.23. 

N- (Phenaz in e - l - c a rbony l )g l yc i ne .  A solution of 0.5 g (0.002 mole) of the e s t e r  of N- (phenaz ine-1-  
carbonyl)glycine in 10 ml  of a mix tu re  of acetone,  wa te r ,  and hydrochlor ic  acid ( 2 : 2 : 1 )  was heated at 85~ 
in the wa te r  bath under  ref lux  for  25 rain. Vacuum dist i l la t ion of the solvent yielded 0.4 g (88~) of smal l  
light yellow need les  ( f rom ethanol) with mp 254-255~ according  to the l i t e r a tu re  [4], 255~ 
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2. 
3. 
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