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N-[2-(4- -2- -2 -7- ) ] -
-N- -10'-  (12):  42%, -

- 24 30N2 6, . . 118–119° .
1

 (300 , DMSO-d6� , . ., J/ ):
1.23 (3 , , J =8, 3 2-4), 1.28-1.92 (11 , , 2-4',

2-5', 2-6', 2-7', 2-8', -8' ), 2.82 (2 , ,
J =8, 3 2-4), 3.06 (1 , , 2-1' ), 3.25 (1 , 2-
3' ), 3.51 (1 , , 2-1' ), 3.80 (1 , , 2-3' ), 3.97 
(2 , , CH2NHCO 2 -7), 4.36, 4,38 (1 , , -4' ),
4.69 (2 , , 2 -7), 6.17 (1 , , H-3), 7.00 (1 , , -8), 
7.02 (2 , , J =9, H-6), 7.76 (1 , , J =9, H-5), 8.13 (1 ,

. , NH). 
N-[2-(2- -4- -2 -7- ) ] -
-N- -10'-  (13):  47%, -

- 25 32N2 6, . . 120.5–121.5° .
1

 (300 , DMSO-d6� , . ., J/ ):
0.98 (3 , , J =8, 3 2 2-4), 1.17-2.00 (13 , , 2-
4', 2-5', 2-6', 2-7', 2-8', -8' , 3 2 2-4),
2.75 (2 , , J =8, 3 2 2-4), 3.06 (1 , , 2-1' ), 
3.25 (1 , 2-3' ), 3.51 (1 , , 2-1' ), 3.80 (1 , ,

2-3' ), 3.99 (2 , , CH2NHCO 2 -7), 4.38, 4,39 (1 ,
, -4' ), 4.69 (2 , , 2 -7), 6.18 (1 , , H-3), 

7.00 (1 , , -8), 7.02 (2 , , J =8, H-6), 7.77 (1 , ,
J =8, H-5), 8.13 (1 , , NH). 

N-[2-(8- -2- -4- -2 -7- )-
] -N- -10'-  (14):

52%, - 26 34N2 6, . . 181.5–182.5° .
1

 (300 , DMSO-d6� , . ., J/ ):
0.97 (3 , , J =8, 3 2 2-4), 1.10-1.98 (13 , , 2-
4', 2-5', 2-6', 2-7', 2-8', -8' , 3 2 2-4),
2.29 (3 , , 3-8), 2.75 (2 , , J =8, 3 2 2-4), 
3.07 (1 , , 2-1' ), 3.23 (1 , 2-3' ), 3.52 (1 , ,

2-1' ), 3.81 (1 , , 2-3' ), 3.97 (2 , ,
CH2NHCO 2 -7), 4.36, 4.38 (1 , , -4' ), 4.71 
(2 , , 2 -7), 6.18 (1 , , H-3), 7.03 (2 , , J =9, H-6), 
7.65 (1 , , J =9, H-5), 8.01 (1 , , NH). 

N-[2-(4- -8- -2- -2 -7-
) ] -N- -10'-

 (15):  45%, - 27 36N2 6, . .
133.5–135° .

1
 (400 , DMSO-d6� , . ., J/ ):

0.97 (3 , , J =8, 3 2 2 2-4), 1.18-1.67 (14 , ,

2-4', 2-5', 2-6', 2-7', 2-8', 3 2 2 2-4), 
1.78-1.98 (1 , , -8' ), 2.34 (3 , , 3-8), 2.74 (2 , ,
J =8, 3 2 2 2-4), 3.06 (1 , , 2-1' ), 3.27 (1 ,

2-3' ), 3.59 (1 , , 2-1' ), 3.89-4.04 (3 , , 2-3' ,
CH2NHCO 2 -7), 4.22, 4.26 (1 , , -4' ), 4.64 
(2 , , 2 -7), 6.07 (1 , , H-3), 6.94 (2 , , J =8, H-6), 
7.54 (1 , , J =8, H-5), 7.94 (1 , , NH). 

N-[2-(3- -4- -2- -2 -7-
) ] -N- -10'-

 (16):  41%, - 30 34N2 6, . .
119.5–120.5° .

1
 (300 , DMSO-d6� , . ., J/ ):

1.07-1.96 (11 , , 2-4', 2-5', 2-6', 2-7', 2-8',
-8' ), 2.43 (3 , , 3-4), 3.06 (1 , , 2-1' ), 3.24 

(1 , , 2-3' ), 3.51 (1 , , 2-1' ), 3.78-4.05 (5 , ,

2-3' , CH2C6H5-3, CH2NHCO 2 -7), 4.35, 4.37 (1 ,
, -4' ), 4.68 (2 , , 2 -7), 7.00 (1 , , H-8), 

7.04 (1 , , J =9, -6), 7.24 (5 , , CH2C6H5-3), 7.74 
(1 , , J =9, H-5), 8.13 (1 , . , NH). 

N-[2-(3,4- -2- -2 -7- ) -
] -N- -10'-  (17):  53%, 

- 26 32N2 6, . . 137–138° .

1
 (300 , DMSO d�, , . ., J/ ):

1.17-1.98 (15 , , 2-8, 2-9, 2-4', 2-5', 2-6',

2-7', 2-8', -8' ), 2.40 (2 , , 2-10), 2.76 (2 , ,

2-7), 3.06 (1 , , 2-1' ), 3.25 (1 , , 2-3' ), 3.51 
(1 , , 2-1' ), 3.78-4.05 (3 , , 2-3' ,
CH2NHCO 2 -7), 4.37, 4.39 (1 , , -4' ), 4.66 
(2 , , 2 -3), 6.98 (2 , , -2, -4), 7.64 (1 , , J =9, 

-1), 8.14 (1 , . , NH).  
N-[2-(8- -3,4- -2- -2 -7- -

) ] -N- -10'-  (18):
 57%, - 27 34N2 6, . . 191–192° .

1
H (300 , DMSO d�, , . ., J/ ):

1.14-1.95 (15 , , 2-8, 2-9, 2-4', 2-5', 2-6',

2-7', 2-8', -8' ), 2.29 (3 , , 3-4), 2.41 (2 , ,

2-10), 2.77 (2 , , 2-7), 3.07 (1 , , 2-1' ), 3.27 
(1 , , 2-3' ), 3.51 (1 , , 2-1' ), 3.79-3.97 (3 , ,

2-3' , CH2NHCO 2 -7), 4.36, 4.39 (1 , , -
4' ), 4.69 (2 , , 2 -3), 6.99 (1 , , J =9, -2), 7.53 
(1 , , J =9, -1), 7.99 (1 , . , NH). 

N-[2-(8- -2- -4- -2 -7- )-
] - -N- -10'-  (19):

44%, - 27 36N2 6, . . 175.5–177° .
1

 (300 , DMSO-d6� , . ., J/ ):
0.97 (3 , , J =8, 3 2 2-4), 1.11-1.94 (14 , , 2-
4', 2-5', 2-6', 2-7', 2-8', 3 2 2-4), 2.26 
(3 , , 3-8), 2.46 (2 , , CH2CH2NHCO 2-7), 2.74 
(2 , , J =8, 3 2 2-4), 3.01 (1 , , 2-1' ), 3.19-
3.49 (4 , , 2-3' , 2-1' , CH2CH2NHCO 2-7), 3.79-
4.06 (1 , , 2-3' ), 4.34 (1 , . , -4' ), 4.63 (2 ,
, 2 -7), 6.18 (1 , , H-3), 6.97 (2 , , J =9, H-6), 7.64 

(1 , , J =9, H-5), 7.96 (1 , . , NH). 
N-[2-(4- -8- -2- -2 -7- )-

] - -N- -10'-  (20):
42%, - 28 38N2 6, . . 163.5–164.5° .

1
 (400 , DMSO-d6� , . ., J/ ):

0.96 (3 , , J =8, 3 2 2 2-4), 1.10-1.66 (14 , ,

2-4', 2-5', 2-6', 2-7', 2-8', 3 2 2 2-4), 
1.75-1.88 (1 , , -8' ), 2.30 (3 , , 3-8), 2.44 (2 , ,
CH2CH2NHCO 2-7), 2.73 (2 , , J =8, 3 2 2 2-
4), 2.97 (1 , , 2-1' ), 3.26-3.57 (4 , , 2-3' , 2-
1' , CH2CH2NHCO 2-7), 3.85 (1 , , 2-3' ), 4.15 (1 ,

. , -4' ), 4.54 (2 , , 2 -7), 6.06 (1 , , H-3), 
6.87 (2 , , J =9, H-6), 7.52 (1 , , J =9, H-5), 7.87 (1 ,

. , NH). 
N-[2-(3,4,8- -2- -2 -7- )-

] - -N- -10'-  (21):
55%, - 26 34N2 6, . . 142–143.5° .

1
 (400 , DMSO-d6� , . ., J/ ):

1.10-1.59 (10 , , 2-4', 2-5', 2-6', 2-7', 2-8'),
1.72-1.90 (1 , , -8' ), 2.10 (3 , , 3-4), 2.30 (3 , ,

3-8), 2.34 (3 , , 3-3), 2.41 (2 , ,
CH2CH2NHCO 2-7), 2.96 (1 , , 2-1' ), 3.23-3.58 
(4 , , 2-3' , 2-1' , CH2CH2NHCO 2-7), 3.81, 4.12 
(1 , , 2-3' ), 4.18, 4.21 (1 , , -4' ), 4.52 
(2 , , 2 -7), 6.87 (1 , , J =9, H-6), 7.49 (1 , ,
J =9, H-5), 7.87 (1 , . , NH). 

N-[2-(3- -4- -2- -2 -7- )-
] -N- -10'-  (22):

42%, - 31 36N2 6, . . 184.5–186° .
 1  (300 , DMSO-d6� , . ., J/ ):

1.09-1.58 (10 , , 2-4', 2-5', 2-6', 2-7', 2-8',
-8' ), 1.80 (1 , , -8' ), 2.41 (3 , , 3-4), 2.49 

(2 , , CH2CH2NHCO 2-7), 2.95 (1 , , 2-1' ), 3.27-
3.57 (4 , , 2-3' , 2-1' , CH2CH2NHCO 2-7), 3.82, 
4.16 (1 , , 2-3' ), 3.93 (2 , , CH2C6H5-3), 4.17, 
4.19 (1 , , -4' ), 4.51 (2 , , 2 -7), 6.90 (1 ,
, H-8), 6.93 (1 , , J =9, -6), 7.20 (5 , , CH2C6H5-3),

7.64 (1 , , J =9, H-5), 8.00 (1 , , J =9, NH). 



~ 64 ~  ISSN 1728-3817

1.  3- -7,8,9,10- -
[ ] -6-  / . . , . . , . . , . .

// . – 2002. – 5. – C. 338–344.  
2. . .  3,4-  7-

 / . . , . . , . .  // -
. – 2008. – 3. – C. 239–242.  

3. Kleinert H.D. Renin inhibitors: Discovery and development / 
H.D. Kleinert // Am. J. Hypertens. – 1989. – 2 (8). – C. 800–808.  

4. Antimicrobial Peptides with Stability toward Tryptic Degradation / 
J. Svenson, W. Stensen, B.-O. Brandsdal et al. // Biochemistry. – 2008. – 47 
(12). – 3777–3788.  

5. Ghosh A.K. Syntheses of FDA Approved HIV Protease Inhibitors / 
A.K. Ghosh, G. Bilcer, G. Schiltz // Synthesis. – 2001. – 15. – P. 2203–2229.  

6. Studies toward the large-scale synthesis of the HIV proteinase inhibitor 
Ro 31-8959 / K.E.B. Parkes, D.J. Bushnell, P.H. Crackett et al. // J. Org. 
Chem – 1994. – 59 (13). – P. 3656–3664. 

7. Viracept (Nelfinavir mesylate, AG1343): A potent, orally bioavailable 
inhibitor of HIV-1 protease / S.W. Kaldor, V.J. Kalish, J.F. Davies et al. // J. 
Med. Chem. – 1997. – 40 (24). – P. 3979–3985.  

8. Henecka H. Neue Synthesen in der Morphinanreihe / H. Henecka //  
Justus Liebigs Ann. Chem. – 1953. – Vol. 583,  1. – P. 110–128.  

9. . . : .  / 
. . . – .: c , 2006. – 384 .
10. Synthesis of 6-oxodecahydroisoquinoline-3-carboxylates. Useful 

intermediates for the preparation of conformationally defined excitatory 
amino acid antagonists / M.B. Anold, N.R Augenstein., C.F. Bertsch et al. // 
J. Org. Chem. – 1991. – 56. – P. 4388–4392.  

11. 6-Substituted decahydroisoquinoline-3-carboxylic acids as potent and 
selective conformationally constrained NMDA receptor antagonist / 
P.L. Ornstein, D.D. Schoepp, M.B. Arnold et al. // J. Med. Chem. – 1992. – 
35 (19). – P.  3547–3560.  

12. Moloney M.G. Excitatory amino acids / M.G. Moloney // Nat. Prod. 
Rep. – 2002. – 19 (5). – P.  597–616. 

13. US Patent 5356902 Int. C1, A01N 43/42. EliLilly and Company; Field 
Nov. 6, 1992; Patented Oct.18,. 1994.  

14. . .  / . . ,
. . . – .: , 1992. – 360 .

 29 .0 5 . 13  

. , . . , . , . . ,
. , - . , .- . ,

,

 10-

,
,  10- .

: , , .

M. Veselovska, PhD, S. Shylin, PhD, V. Khilya, Professor, 
Taras Shevchenko National  University of Kyiv, Kyiv 

MODIFICATION OF THE AMINO ACID DERIVATIVES OF COUMARINS BY 10-HYDROXYDECAHYDROISOQUINOLINE

Based on previously synthesized coumarin amino acids, using the method of activated esters a number of new, undescribed in the literature 
derivatives, modified by conformationally complicated 10-hydroxydecahydroisoquinoline, were obtained.  

Key words: coumarins, amino acids, method of activated esters. 

 547.814.5 
. , . . , . , . . ,

,
. , ,

,
. , - . , .- . ,

,

 3-(2- )-

 3-(2- )

 3-(2- )-  3-(2- ) -
; .

: , 5,11- [1,2-c] -5,11- , 5H-
[c,g] -5- .

 3-
 [1] , -
 7- . -

, -
 3-  [2], ,  4-

,
.

 3-(2- )  3-(2-
) .

 3-(2- ) 1 -
 2 

150°  5,11- [1,2-
c] -5,11-  2. ,

,
1 , -

.
-

2 .
2

, 1
( )  ( -

). 2
-

3,
2

.
3  ( ) -

. , 2
-

3 [3]. 

O

O

HOOC

H2SO4 .

150 oC

O

O

O
1 2

1. OH-

2. H+

O

O

COOH

3

H+
,

© ., ., ., ., 2013


