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. #/',0!12 - 3! &,+/$4!+')!

 !"#$"%&' (.)., *+"!,&' -..., /,&"0,&' -.1.

 !""#$"%#$ &!"'()*"+,-../$ 0-()&!&#1-"%#$ '.#,-*"#+-+ #2-.# 3.4.5-*6-.)

.,2"'3,#"4#5% 6"#$,4,%7"6%6"8 9$"&2%0':# &6"!'6"% &&"7; !6,<,,=$'3"8 ">
9$'0#"?%40,<, 9$"!%6%6"8 & $'32"?65> ,=2'4#8> 6';0" " #%>6"0". -'0, ,6"
"49,2@3;:#48 & #%>6"0% 0'0 &3$5&?'#5% &%A%4#&' " 0,!9,6%6#5 $'0%#65> #,92"&.
B"$,0,% 9$"!%6%6"% ,6" 6'>,78# & !%7"C"6% - & "> $87; 6'D7%65 &%A%4#&',
,=2'7':A"% 9$,#"&,#;=%$0;2%365!" " 9$,#"&,4;7,$,E65!" 4&,D4#&'!". /'!"
=52 $'3$'=,#'6 9$%9'$'#"&6, ;7,=65D !%#,7 4"6#%3' 6,&,<, 9$%74#'&"#%28
'C"23'!%A%66,<, '!"6,6"#$,<;'6"7"6' [1]. F ,46,&% !%#,7' 2%E"# 0,67%64'C"8
!,6,<"7$'3"7' A'&%2%&,D 0"42,#5 c 1-!%#"2-2-6"#$,-1-6"#$,3,<;'6"7"6,!, &
$%3;2@#'#% 0,#,$,<, =52 9,2;?%6 N-(2-6"#$,<;'6"7"6,)'!"7G#"2,04'2'# (1). H52,
"3;?%6, 9,&%7%6"% 4"6#%3"$,&'66,<, 4,%7"6%6"8 (1) & $%'0C"8> 4 '3,#4,7%$E'A"!"
!,6,6;02%,+"2'!" [2]. .$,7,2E'8 $'=,#; & G#,! 6'9$'&2%6"" =52, "442%7,&'6,
&3'"!,7%D4#&"% N-(2-6"#$,<;'6"7"6,)'!"7G#"2,04'2'#' (1) & $%'0C"8> 4 '3,#"4#5!"
="6;02%,+"2'!"; 9$,&,7"2,4@ &'$@"$,&'6"% $%'<%6#,&, "> 0,6C%6#$'C"8, ' #'0E%
72"#%2@6,4#@ " #%!9%$'#;$' $%'0C"".
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X=NH2 2
X=(CH2)2 NH2 3
X=(CH2)2 OH 4

Y=NH 6
Y=O 7
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I#$,%6"% 4"6#%3"$,&'665> 4,%7"6%6"D =52, 9,7#&%$E7%6, 7'665!" +"3"0,-
>"!"?%40"> !%#,7,& " 4 9,!,A@: >"!"?%40"> 9$%&$'A%6"D, ' "!%66, =52"
9,2;?%65 4,,#&%#4#&;:A"% <"7$'3,65 4,%7"6%6"D (2, 5) 4 9-
7"!%#"2'!"6,=%63'2@7%<"7,!.
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