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III. AMIDES OF AMINO ACIDS AND PEPTIDES WITH 2-(4-METHOXYPHENYL)-1H-INDENE-1,3(2H)-DIONE 
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ABSTRACT. Amides of N-protected natural amino acids and peptides with 2-amino-2-(4-methoxyphenyl)-1H-indene-1,3(2H)-dione are obtained. They are 
synthesized by the method of activated esters with activating component 2-phenyl-1H-indene-1,3(2H)-dione. By removing of N-protected benzyloxycarbonyl group 
respective dihydrobromides of amino acids and peptides containing 2-amino-2-(4-methoxyphenyl)-1H-indene-1,3(2H)-dione are obtained. These dihydrobromides 
possess anticoagulating activity on the blood. 
 
Key words: 2-Amino-2-(4-methoxyphenyl)-1H-indene-1,3(2H)-dione, coloured activated esters: 3-0-(N-benzyloxycarbonylglycyl)-2-phenyl-1-indenone, 3-0-(N-
benzyloxycarbonyl-L-alanyl)-2-phenyl-1-indenone and 3-0-(N ,N -dibenzyloxycarbonyl-L-lysyl)-2-phenyl-1-indenone; amides of N-protected amino acids and peptides 
with 2-amino-2-(4-methoxyphenyl)-1H-indene-1,3(2H)-dione and their dihydrobromides.  
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 2,2-  1H- -1,3(2H)- . 

 
,  2- -2- -1H- -1,3(2H)- , 

 
 „ ” (2- -1H- -

1,3(2H)- ) (Lombardino and Wiseman, 1968). 

    2- -2- -1H- -1,3(2H)-
: 

-  2- -2- -1H- -1,3(2H)-
,  –  
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. ,  2-
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 (Sofroniev and Minchev, 2002, . . , 

2011, . . , 2011),  2- -2-
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 2- -2- -1H- -1,3(2H)-
, 
 

. „ ”, . -
-

 ( . . , 2011, . . 
, 2011).  

,  
 ( . . , 2011, . . , 

2011). ,  
,  

 2- -2- -1H- -1,3(2H)- ,  
.  

,  
 

,  
2- -2- -1H- -1,3(2H)- ,  

. 
 
    2- -2-(4- )-
1H- -1,3(2H)-  

, ,  
 

–  (  
). 

 
 

 
    2- -2-(4- )-1H- -
1,3(2H)-  (H2NAID) (2)  Aren and Wanag 
(1963) ,  

 
,  

.  
 2 

.  
 2 . 

 2- -2-(4- )-1H- -
1,3(2H)-  (H2NAID.HCl) (3)  

 2  
 

.  
, . 

,  
 3  (71%)  216-

217 , . N = 4,61%, . N = 4,74%. 
 

 
 

        2   H2NAID         3   H2NAID.HCl 
 

 N -Z-N -Z-Lys-OA (3-0-(N  ,  N  
– -L- )-2- -1- ) (1), 
Z-Gly-OA (3-0-(N- )-2- -1-

 (6)  Z-Ala-OA (3-0-(N- -L-

)-2- -1- ) (9)  
.  1, 6  9  

 (Minchev, 1979, Minchev et 
al, 1980). 
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    2- -2-(4- )-1H-
-1,3(2H)-  (3)  

 
 2- -2-(4-

)-1H- -1,3(2H)-  (2). -
 N -Z-N -Z-Lys-OA (1)   2-

-2-(4- )-1H- -1,3(2H)-  (H2NAID) 
(2)  2-N  ,  N  – 

-L- -2-(4- )-
1H- -1,3(2H)-  (4).  

 4  1740 -1  1710  -1  
 
 
 

.  1760 -1, 
 –OC(O)NH –  

. ,  
 

 1650 -1.  3300 – 3100  -1  
 N – H  

,  1510 -1  
N – H .  1250 -1  1060 -1  

 
 C-O-C .  

 N-  4  
 

  2-N  ,  N -L- -2-
(4- )-1H- -1,3(2H)-  (5).  

 5  
 4 ,  5  

 1760 -1  
 –OC(O)NH –  ,  

 3050 -1,  
.  

 Z-Gly-OA 6  2-N  
,  N -L- -2-(4- )-1H- -1,3(2H)-

 (5)    Z-Ala-OA  (9)  2-(N -
-N )-L- -2-(4- )-1H-

-1,3(2H)-  (8)  
 

 2-(N -N -
)-L- -2-(4-

)-1H- -1,3(2H)-  (7)  2-
(N -L- -N -

-L- )-L- -2-(4-
)-1H- -1,3(2H)-  (10). 

 7  10  
 4. 

 
 7  10  

 
 2-(N -N )-L- -2-(4-

)-1H- -1,3(2H)-  (8)  
2-(N -L- -N -L- )-L- -
2-(4- )-1H- -1,3(2H)-  (11). 

 8  11 , 
 

.  
 8  11  

 5. 
 

 
 
   ,  2- -2- -1H-

-1,3(2H)-  
 

 „ ” (2- -1H-
-1,3(2H)-  (Lombardino and Wiseman, 1968). 

 2- -2-(4- )-1H- -
1,3(2H)-  (2)  

.  
,  

 
 (H2NAID) 2.  

 
H2NAID.HCl 3  5  8, 

.  
 

 „ ”.  
 „ ”  3, 5  8  

 
 150, 300, 600  2400 / 

.  3, 5  8  
,  

 „ ”  
,  „ ” .  

 LD50  „ ”  840 / ,  
3  835 / ,  5  840 / ,  
8  845 / .  „ ”  
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 3, 5  8  
 („ ”, 1985),  

 
 1/3  LD50.  30, 90  180  

 3, 5  8  
.  

,  
 2- -2-(4- )-1H- -

1,3(2H)-  3  
 

” ( . ). ,  
2- -2- -1H- -1,3(2H)-  

 
” (Lombardino and Wiseman, 1968).  

 
 3  

 
 „ ”,  2- -2- -1H-

-1,3(2H)- . ,  
 5  8  

 30  90  
 „ ”  

,  8 ,  
,  

 180  
. 

,  
 8,  

 180  
 „ ”  

 ( ). 
 
           

 , 
 

,  
30 90 108 

 0 12,5 12,4 12,5 
” 280 15,7 17,7 19,3 

. 3 278 15,1 16,3 16,6 

. 5  280 15,1 16,6 16,9 

. 8  282 15,4 17,1 20,4 
 
 

 
 
    

 
.  

 2- -2-(4-
)-1H- -1,3(2H)-  

-
 
. 
 

 14 mm Hg .  
. -

 
 Carl Zeiss Specord 75 IR. 

 
 DC-Alufolien Plates, 

Kieselgel 60 F254, 0,2 mm  
: , (1:2); , -

 (15:2:1); , -n- -
 (10:15:3:12); , n- -
 (20:12:3:15);  ,  

 (19:1), , n-  (2:1:1). 
 t

D  
 

 Polamat A. 
 
    
IUPAC-IUB (IUPAC-IUB Recommendations, 1984). 

: Z = C6H5CH2OCO- 
); =  3- -2- -

1-  (  2- -1H- -1,3(2H)-
), NHAID =  2- -2-(4- )-1H-
-1,3(2H)- . 

 
   : 
2- -1H- -1,3(2H)-  („ ”)  Nathanson 
(1893)  Godfrey and Barnes (1958), 2- -2-(4-

)-1H- -1,3(2H)-  (H2NAID) (2)  Aren 
and Wang (1959), N -Z-N -Z-Lys-OA (3-0-(N  ,  N  – 

-L- )-2- -1- ) (1), Z-
Ala-OA (3-0-(N- -L- )-2- -1-

) (9)  Minchev et al (1980)  Z-Gly-OA (3-0-(N-
)-2- -1-  (6)  

Minchev et al (1979). 
 
 

 
 
1.  2-(N -L-

-N -L- )-L- -2-
(4- )-1H- -1,3(2H)-  

 
1.1. 2-N  ,  N  – -L- -

-2-(4- )-1H- -
1,3(2H)-  (4) 

0,006  (1.82 )  2- -2-(4-
)-1H- -1,3(2H)-  (3)  

 30  0,006 
 (0,69 )  

.  
 0,006  (3,6 ) 

 N -Z-N -Z-Lys-OA 1  40  
.  

,  
 3- -2- -1-  (  

 2- -1H- -1,3(2H)- ). 3- -2-
-1-  

 10%-  
 

.  
, 
. 
 

, . 
99-101 ,  3,14  (73 %), 21

D =-16,4  (c=1, 
), Rf(A)=0,26, Rf( )=0,77, C38H37N3O8 (663,7), . 

N: 6,33 %, . N: 6,25 %. 
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1.2.  2-N  , N -L- -2-
(4- )-1H- -1,3(2H)-  (5) 

 0,005  (3,32 )  4  9 
 40 %- . 

 
.  

 40  
 120  

.  
 

, .  
.  

 5  
 Silica gel MN-Kieselgel 60  

 (5:1).  2,20  (79 %), . 
141-143 ,   22

D =-14,9  (c=1, ), Rf( )=0,32, 
Rf( )=0,74, C22H27Br2N3O4 (557,3),  .  N:  7,54  %,  .  N:  
7,71 %. 
 

1.3. 2-(N -N -
)-L- -

2-(4- )-1H- -1,3(2H)-  (7) 
 0,03  (1,67 )  5  
 25  

 0 C.  
 0 C,  

. 
 

,  
,  20  

.  0,006 
 (2,48 ) Z-Gly-OA 6  25 . 

 1.1. 
 7  

 1,61  (69 %), 20
D =-17,4  (c=1, 

), Rf( )=0,46, Rf( )=0,77, C42H43N5O10 (777,8), 
. N: 9,00 %, . N: 9,21 %. 

 
1.4.  2-(N -N )-

L- -2-(4- )-1H- -
1,3(2H)-  (8) 

 0,003  (2,33 )  7  5 
 40 %-  

 1.2.  
 8  

 Silica gel MN-Kieselgel 60,  
 (5:1).  

1,73  (86 %), . 150-152 ,  21
D =-14,7  (c=1, ), 

Rf( )=0,32, Rf( )=0,79, C26H33Br2N5O6 (671,4), . N: 10,43 
%, . N: 10,21 %.  
 

 

1.5. 2-(N -L- -
N -L- )-L-

-2-(4- )-1H- -
1,3(2H)-  (10) 

 0,002  (1,34 )  8  
 20  

 0 C  
 1.3.  

 15  
 0,004  (1,7 ) Z-Ala-OA 9 

 20 .  
 1.1.  

,  
 10  

1,35  (70 %), 21
D =-18,0  (c=1, ), Rf( )=0,38, 

Rf( )=0,79, C52H53N7O12 (968,0),  .  N:  10,13  %,  .  N:  
10,37 %.  
 

1.6.  2-(N -L- -N -
-L- )-L- -2-(4-

)-1H- -1,3(2H)-  (11) 
 0,001  (0,97 )  10  

3  40 %-  
,  1.2. 

 11  
 Silica gel MN-

Kieselgel 60,  
 (5:1).  0,62  (76 %), . 119-

121 ,  19
D =-18,3  (c=1, ), Rf( )=0,37, Rf( )=0,86, 

C32H43Br2N7O8 (813,5), . N: 12,05 %, . N: 12,27 %. 
 
 

 
 

”. 1985. , . 135. 
, . 1984. ”, 

, ,  I, . 494. 
. , . 2011. . , 54, . I I, . 161. 
. , . 2011. . , 54, . I I . 166. 

Aren, A., Wanag, G. 1959. Uch. Zap. RP I, 2, 23; according to 
C. A. 1963. 58, 3365. 

Godfrey, J., R. Barnes. 1958. J. Am. Chem. Soc., 80, 3902. 
IUPAC-IUB Recommendations 1983 on “Nomenclature and 

Symbolism for Amino acids and Peptides”. 1984. Pure 
Appl. Chem., 56, 595. 

Lombardino, J., E. Wieman. 1968. J. Med. Chem., 11, 342. 
Minchev, S. 1979. Compt. Rend. Acad. Bulg. Sci., 32,623. 
Minchev, S., I. Derdowska, G. Kupryszewski. 1980. Pol. J. 

Chem., 54, 443. 
Nathanson, F. 1893. Ber. Deut. Chem. Ges., 26, 2576. 
Sofroniev, N., S. Minchev. 2002. Bulg. Chem. Ind., 73, 45. 
Sofroniev, N. 2002. Ann. Univ. Min. and Geol., part I I, 119. 

 


