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 !"#$%&'(#)*+%,&#(– -$./0!*!,$%12#&'(3/(4/
 !"#$ %&'()&*+- $",--.+-%(/"#0-1!-1 ) %&,"2*3")/($*/ *4# 3/"4-3/&*

 !"#$%&'()*+&',--.()"'./0!1)21$3'!,$4)%',!5(!678'!,$4.9!/:.1)#81)'-.3)41);')17&/&*'4.'<9$3'.*7!11)('
2!*.('*=77>%.',/)*?'@+$#!,$4$'A$/.9.'%$9./$*7.%=678*<'4#<'.4&/"!11<'),.+)!1!7)%;'.*9)#89$'%'4!1.(='%$-!49='
1&' ,!*7.*.%=678' 1&:&,-&21$5'B.*0&1' )' /&!9+)<' 7&/()21.0.' -&/&0/=-=%!11<' C/&!9+)<' D=/+)=*!E' %)4:=%!>78*<' ='
(F<9$3'=(.%!3?'G&H.4!%1.',F<*.%!1!'(."#$%)*78'-/<(.I'#!97$(),!+)I'!,$41.I'7!'!()41.I'0/=-'%'=(.%!3'%)41.%1.I'
+$9#),!+)I' ,!' 7$-.(' /&!9+)I' J7!=4)10&/!;' H.' 4.,%.#<>' 9.1*7/=6%!7$' -)/.#.-)-&/!,$1.%)' -.3)41);' <9)'
%$9./$*7.%=678*<'4#<'*$17&,=':/.(.-)/.#81$3'!#9!#.I4)%?'@()4$'%'9.(:)1!+)I','!,$4!($'7!9."':=#$'!-/.:.%!1)'
%'*$17&,)'+$9#)21$3')()1.*-.#=9',!'4.-.(.0.6'%1=7/)A18.(.#&9=#</1.I'/&!9+)I'!5!- )77)0!'KLM?

G!%&4&1)' -/$9#!4$' -)47%&/4"=678' !97=!#81)*78' %$9./$*7!11<' !,$4.!()4)%' <9' #!:)#81$3' *$17.1)%' 4#<'
.4&/"!11<' 0&7&/.+$9#)21$3' *-.#=9?' N%!"!62$' 1!' +&;' 6)7$8( ,!9$:( *$;$7& *7!#!' /.,/.:9!' (&7.4='
4%.*7!4)51.I'B=19+).1!#),!+)I'!()4)%'1&1!*$2&1$3'9$*#.7'A#<3.('%%&4&11<',!'()*+&('/.,/$%='9/!71.0.'9!/:.1-
9!/:.1.%.0.',%F<,9='!/.(!7$21.0.'B/!0(&17=')'!,$4.0/=-$?

 )4.(.;' H.' !9/$#!()4' )' (&7!9/$#!()4' -/$' %,!>(.4)I' ,' !/$#4)!,.1)5' 3#./$4!($' %' =(.%!3' /&!9+)I'
O&>/%&51!'=7%./6678'-/.4=97$'-/$>41!11<'!/$#81.0.'/!4$9!#=' 7!'3#./$4-5.1=' ,!'()*+&('/.,/$%='9/!71.0.'
PQP-,%F<,9=' ,' =7%./&11<(' !()4)%' R-!/$#-(2-(&7$#E-2-3#./.-/.-!1.%$3' 9$*#.7?' S&0)4/.3#./=%!11<(' .*7!11)3'
.4&/"=678','9)#89)*1$($'%$3.4!($'!()4$'!/$#C(&7E!9/$#.%$3'9$*#.7'KTM?'

 /!3.%=62$' 1=9#&.B)#81)' %#!*7$%.*7)' !,$4-5.1!' 1!($' -/.%&4&1&' :&,-.*&/&41>' !,$4.!/$#6%!11<'
!9/$#!()4=' )' (&7!9/$#!()4=?' U/.7&;' .2)9=%!1$3' +)#8.%$3' -/.4=97)%' – 2-!,$4.-3-!/$#-(2-(&7$#E-/.-!1!()4)%' %'
/&,=#87!7)' %,!>(.4)I' !/$#4)!,.1)5' 7&7/!B#=./.:./!7)%' ,' 1&1!*$2&1$($' !()4!($' )' 1!7/)5' !,$4.(' 1&' :=#.'
,!B)9*.%!1.?'V' %9!,!1$3' =(.%!3;' -/.+&*'4&4)!,.1)6%!11<' %)4:=%!%*<'4.*7!718.' )17&1*$%1.;' -/.'H.' *%)42$#.'
&1&/0)51&' %$4)#&11<' !,.7=;' !#&' 9.1%&/*)<' *.#)' 4)!,.1)6' -/.3.4$#!' %' 1!-/<(9=' 1=9#&.B)#81.0.' ,!()H&11<'
4)!,.0/=-$'1!'!,$41=','-.4!#8A$($'7/!1*B./(!+)<($'=7%./&1$3'!/$#!,$4)%?'

W*9)#89$' -/<($5' *$17&,' T-!,$4.-3-!/$#-(2-(&7$#E-/.-!1!()4)%' 1!(' /&!#),=%!7$' 1&' %4!#.*<;' 7.'
-&/*-&97$%1$('1!-/<(9.('I3'.4&/"!11<'>'4%.*7!4)51$5'-/.+&*;'<9$5'%9#62!>'-/.()"1='*7!4)6'0!#.0&1.!()4)%?'
G!'-&/A)5'*7!4)I'1!($'%'=(.%!3'/&!9+)5'O&>/%&51!')'!1).1!/$#6%!11<'*$17&,.%!1)'-/.4=97$':/.(!/$#6%!11<'
!9/$#!()4=' )'(&7!9/$#!()4='– 3-!/$#-2-:/.(.-(2-(&7$#E-/.-!1!()4$'1, 2;'<9)'1!4!#)'-&/&7%./&1)'%'!,$4.!()4$'
3, 4 7$-.%$('1=9#&.B)#81$(',!()H&11<('-)4'4)>6'!,$4='1!7/)6?
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 ,!>(.4)<' :/.()4)%' !/$#4)!,.1)6' ,' !9/$#!()4.(' )' (&7!9/$#!()4.(' C/&!9+)<' @E' %)4:=%!>78*<' ='

%.41.-!+&7.1.%.(=' CLXTE' *&/&4.%$H)' -/$' -5 100P;' !' 7&7/!B#=./.:./!7)%' !/$#4)!,.1)6' %' -/$*=71.*7)'

:/.()4='9!#)6'C/&!9+)<' E'– -/$'Y 150P')'9!7!#),=>78*<'*.#<($'9=-/=(='CZZE?' $3.4$':/.(!()4)%'1, 2 1!'
TY['%$H)'%'=(.%!3'/&!9+)I'C@E?'\&!9+)I'7!9."'*=-/.%.4"=678*<'=7%./&11<('%)4-.%)41$3':/.(!/&1)%',!'
(!/A/=7.('/&!9+)I'N!14(&5>/!'%'9)#89.*7)'4.'TY-25%.
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G=9#&.B)#81&',!()H&11<'!7.(!':/.(='%'*-.#=9!3'CL;'TE'1!'!,$4.0/=-='%)4:=%!>78*<'-/$'TY0P'='
4$(&7$#B./(!()4)?'  $3.4$' T-!,$4.-3-!/$#-(2-(&7$#E-/.-!1!()4)%' 3, 4 =' %9!,!1$3' =(.%!3'
1!:#$"!678*<' 4.' 9)#89)*1$3' )' *9#!4!678' ]^-_R[?' P#)4' ,!,1!2$7$;' H.' 1!<%1)*78' !7.(!' :/.(=' %'
!/.(!7$21.(=' <4/)' T-:/.(.-3-(4-:/.(.B&1)#E-(2-(&7$#E-/.-!1!()4)%'  !"# 1&' ,!:&,-&2=>' I3' =2!*78' %'
/&!9+)I' ,!()H&11<' 1!' !,$4-5.1?'`6' ,!9.1.()/1)*78' -)47%&/4"&1.'4!1$($'&#&(&171.0.' !1!#),=' *-.#=9'
 !"#.
<!;=&.>(?/ 3&@$-&A(7)6B)*!7"*&(B=!%=),,>A(-!,+()=)6),7,$C$(!,!=+5"(+(DEF(1 (1B)#7*+%(G-!5&-$-3-!*&=-(2-
6)7&=HB*$B!,!6+-+%(3a,b, 4a,b

a
 $3)4;
% *

.,.

0
 

!"T
N1!54&1.;
%

b./(=#!

W:2$*#&1.;
%

P-&97/'cO\'1G;'!;'(?2?

N Br N Br

$! 89
102-
103

27.31 – P10H12N4O 27.43 –

d?ee'*;'d?R^'*' CTf;'gf2); 7.14 
  ! "#$%! &6$4'(! )*+,! -! ".$%!
&$'(! )*/0   %! ,*12!   !
(2H, CH2'(!,*,1!3!")$%! -&$3).

3b 93
123-
124

25.78 – &11H14N4O 25.67 –

2*4,!3%!2*)2!3! ",5%!652); 7.17 
  ! "#$%!&6$4'%! )*,#!  %! )*./! !
(2H, CH2'(!,*,2!3!")$%! -&$3); 
.*41!3!")$%!&$3).

4a 88
114-
116

20.65 29.47 &9H9BrN4O 20.82 29.69

2*04!3%!2*)) 3! ",5%!652); 7.51 
 %! 2*,,!  ! "#$%! &6$4'(! )*++! -!
".$%! &$'(! )*,4!   %! )*/,!   !
(2H, CH2).

4b 84
128-
130

19.91 28.45 &10H11BrN4 19.79 28.22

2*40!3%!2*#.!3! ",5%!652); 7.50 
 %! 2*,.!  ! "#$%! &6$4'(! )*)/!  %!
)*.1!  ! ",5%!752'(! .*0,! 3! ")$%!
&$3).

!"#$%&'()* +*",-./#0#* ,",'"#1&(2%3./(0%*3*$,&(0.245

&89-:;<=>9?! >;8 <>@? 8! 3, 4 – A:;A>B=9?! CB83->D?E9?! B:E<=898%! FC?! GD>=DF-H3F! ?9C<9IBJ:9-9<!
GB8!./,-1300&%! <AB:!B<;E899?!=!3G8B->K%!>L:-<9?%!KD<B<M<B@?!"&(625*7).

NJ <=>!3G<DJC!3, 4 J;I< OJP-H3F!;! >98@8!QRS! 1$!3G:C-B<3C<G?T*!&G:C-B8!QRS 1$!,->;8 <-3->B8D-(2-
@:-8D'GB<G>9>@? ?=!3a,b, 4a,b @?3-F-H!38I9>D8!GB<-<9?=!>B<@>-8E98K!F :BU! JAD:-8! JAD:-?=!>A<! =>! JAD:-8!!
=! ?DF9L?!2*4.-2*.#!@*E*%! ->!GB<-<9?=!>@? 9<T! IBJG8U! =>!389ID:-8!=! ?DF9C>K!2*00-2*4,! ?!2*#.-2*))!@*E*!VB<-<98!
&$2-IBJG%!;=WF;>9?!;!>B<@>-8E98@8!F B>@8%!=8F=DFX-H3F! =<@>! JAD:->@8! JAD:-?=!"3G<DJC8!3a, 4a'!>A<! =<@>!
 JAD:->@8! "3G<DJC8! 3b, 4b'! =? G<=? 9<! GB8! )*)/-)*/0! ?! )*,4-,*12! @*E*! VB<-<98! @:-89<=8K! IBJG%! ;=YF;>98K! ;!
>;8 <IBJG<X!J!=8G> CJ!3G<DJC!3a, 4a K>B>C-:B8;JX-H3F! -B8GD:->@8!GB8!)*++-)*+,!@*E*%! >!GB<-<98!@:-8DH98K!
IBJG! @:->CB8D>@? 9<I<! MB>I@:9-J! 3G<DJC! 3b, 4b – 389ID:->@8! GB8! .*0,-.*41! @*E*! R:-8DH9>! IBJG>! =!  ("(-
G<D<O:99?!>B<@>-8E9<I<!F B>!3G<DJC!3a,b J-=<BXP!389ID:-8!GB8!,*,1-,*,2!@*E*

$>@8! ->C<O! GB<=: :9<!  <3D? O:99F! )->B8D-(2-@:-8D'-2-KD<B<GB<G>9>@? ?=! =! J@<=>K! B:>CL?T!
9JCD:<M?DH9<I<! ;>@?Z:99F! >-<@?=! KD<BJ! 9>! >;8 <IBJGJ*! VB<-:%! FC! 3=? E>-H!  >9?! QRS! 1$! 3G:C-B?=%! L?DH<=?!
>;8 <>@? 8! J-=<BXX-H3F! ;! 9:;9>E98@8! " <! ,/['! =8K< >@8%! Z<! ;J@<=D:9:! A?DH\<X! @?L9?3-X! ;=YF;CJ! &-&]%!
G<B?=9F9<!;!&-^_!=!@<D:CJD>K!KD<B>@? ?=*

`>C8@! E89<@%! B:>CL?T! AB<@>B8DX=>99F! >@? ?=! 9:9>38E:98K! C83D<-!  <;=<DFX-H! < :BOJ=>-8!
>B8D>DC?DH9?! AB<@>@? 8%! FC?! P! ;BJE98@8! 389-<9>@8! DF! G:B:-=<B:9H! =! GD>9?! 389-:;J! ?9\8K!MJ9CL?>D?;<=>98K!
G<K? 98K!;!=83<C<B:>CL?a9<; >-98@8!IBJG>@8%!;<CB:@>!>;8 9<X*!

 !"#$%&'$()*+,(*-.*")&(*
&G:C-B8!QRS! 1$!3G<DJC!3, 4 ;9F-?!=!bR&c-d6 9>!GB8D> ?! _def_!ghijkf!lmn-4//! "4//!RoL'%! ;<=9?\9?a!

3->9 >B-!– `R&*! p9 8=? J>DH9?3-H!389-:;<=>98K!3G<DJC!=3->9<=DX=>D8!@:-< <@!-<9C<\>B<=<T!KB<@>-<IB>M?T!
"`qr'!9>!GD>3-89>K!st]duv]!wx-,4#!":DX:9-8!– A:9;<D-@:->9<D%!)U.(!@:->9<D-A:9;<D->L:-<9%!.U,U.'*!yD:@:9-98a!
>9>D?;!GB<=< 8D8!;>!3->9 >B-98@8!@:-< 8C>@8*!b>9?!:D:@:9-9<I<!>9>D?;J!=? G<=? >X-H!ABJ--<-M<B@JD>@*!

3- !"#-2-$!%&%-2-&'("#)!%)*+*&,-" 1a,b, 2a,b 389-:;<=>9?! ;>!@:-< 8C>@8%! <G83>98@8! J! B<A<->K!
[2, 3].

2- ."-%-3-(4-&'("#/'+,#0)!%)*+*&,-1 2*. b<! B<;E89J! /*0! I! ",*4! @@<DH'! ,-AB<@<-3-(4-
@:-8DM:9?D'GB<G>9>@? J! "1a'! =! ,/! @D! 3JK<I<! bRz{!  < >=>D8! /*#+ I! "2*4! @@<DH'! 9>-B?a! >;8 J! 6i63 ?!
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G:B:@?\J=>D8!GB8! C?@9>-9?a! -:@G:B>-JB?! =GB< <=O!.,! I< *!S:>CL?a9J!@>3J!=8D8=>D8!=!4/!@D!=< 8%!<3> %!Z<!
J-=<B8=3F%! =? M?DH-B<=J=>D8%! 3J\8D8%! G?3DF! G:B:CB83->D?;>L?T! ;!@:->9<DJ! < :BO>D8!/*#4 I! "1+['! A:;A>B=98K!

CB83->D?=!3G<DJC8!"3a'!;!`*GD*!./,-1030&*!&G:C-B!QRS!1$!" %!@*E*'U!2*00!3%!2*)#!3!",5%!652'%!2*.#!  !"#$%!&6$4), 

)*+,!-!".$%!&$'%!)*/0!  %!,*12!  !",5% CH2'%!,*,1!3!")$%! -&$3'*!|9>a :9<%![U!6!,2*).*!&10H12N4c*!cAE83D:9<%![U!6!
27.43.

{9>D<I?E9<!< :BO>9?!,->;8 <-3->B8D-(2-@:-8D'GB<G>9>@? 8!3b, 4a,b 9>!<39<=?!AB<@>@? ?=!1b, 2a,b.
/01 231423
! Bräse S. Organic Azides - Syntheses and Applications / S. Bräse, K. Banert // Wiley, 2010. – 519 p.

! qC<DH98C!Q* &*! o>D<I:9>B8D8B<=>98:! 9:GB: :DH9}K! 3<: 89:98a! >B<@>-8E:3C8@8!  8>;<3<: 89:98F@8*! rrrpx*!
rD<B>B8D8B<=>98:! >CB8D>@8 >*! {@8 }! ฀-KD<B-฀->B8DGB<G8<9<=}K! 8! ฀->B8D>CB8D<=}K! C83D<-! ~! Q* &* qC<DH98C%!
{* �* b<@AB<=3C8a%!�* �* S<I<=8C!~~!�JB9>D!<BI>98E:3C<a!K8@88*!– 1967. – `*!#%!�}G* 2. – &*!,,+–231.

! Synthesis and Antimicrobial Activity of 2-Chloro(bromo)-(2-methyl)-3-arylpropionamides / B. D. Grishchuk,  R. V. 
Symchak, V. S. Baranovskii, S. I. Klimnyuk, E. V. Pokryshko // Pharmaceutical Chemistry Journal. – 2013. – Vol. 47, N. 6. – P.
307-309.

 !"#$%&'(&

8(4'./#9*',"%/0#'*– :.;5*<"#=(0./1>'(*?5*@5

 !"#$!%&'(()*%+'"#'$#+'&!,(!-*-'$,# !-*.#/' #"*0* !$#/(!1& 2* '$3(!-*

"# /'%(!-* !$#/2 *

�! K>BE<=?a! GB<@83D<=<3-?! >B<@>-8;>-<B8! P! < 9?PX! ;! =>OD8=8K! 3CD> <=8K! GB8! =8B<A98L-=?! @WF398K! ?!
C<=A>398K!=8B<A?=*! �K!;>3-<3J=>99F!9>AJD<!\8B<C<I<!G<\8B:99F!9>!3=?-<=<@J!B89CJ* �:!3->D<3F!=!B:;JDH->-?!
G<F=8!G:B: <=8K!-:K9<D<I?a%!FC?!G<=WF;>9?!;!<-B8@>99F@!K>BE<=8K!GB< JC-?=!9>!<39<=?!G:B:B<AC8!38B<=898*

r>BE<=?! >B<@>-8;>-<B8! -  !" #!$%&'(')" *+," (-.-/01" 23*4('2" 5#%.6+0-2" %4%78'&," 42-+%&," *+%40,)"
5%+#-96/01"-#%2-0","#%78*01":%;%",(.'&,.6-81('2<"=#'"0#'&-8%26">7!#,;-((,","0#-(45%#06&-((,">-5-?"0-"42-+"
&'#%7,&" 2%@601" 5%;,#A6&-0'4*)" -8!" >-&.*+'" ?-#$%&'2" -#%2-0'>-0%#-2" &%('" >-&@.'" 76.601" >" 5%4'8!('2" ,"
5,+-(0('2">-5-?%2<

B-#!(,"+%&7-4(,"&'#%7'"C"%.('2",>"(-:7,81A"&@'&-('?"5#%2'48%&'?"5#%.6+0,&<"D!#!>"+%(+6#!( ,/)"*+-"
&'('+8-"(-"41%;%.(,A(,:".!(1)"&'#%7('+'"5#-;(601"5,.&'9'0'"*+,401";%0%&%E"5#%.6+ ,E<"F8*"0%;%)"9%7"5%+#-9'0'"
%#;-(%8!50'$(," 5%+->('+'" +%&7-4('?" &'#%7,&" &" 5#% !4," 0!58%&%E" %7#%7+'" 2G*4-)" &'+%#'40%&6/01" -#%2-0'$(,"
.%7-&+'<"H-&.*+'" '2".%7-&+-2"&,.(%&8/C014*","5%+#-96C014*"42-+)"+%8,#",">-5-?"5#%.6+06<

I4(6/01"6(,&!#4-81(,"+%258!+4(,"42-+%&,"462,A,".8*"&4,?"0'5,&"&-#!('?"+%&7-4('?"&'#%7,&<"B"4+8-." '?"
462,A!:"&?%.*01"(!"8'A!"0#-.' ,:(,"45! ,E"0-"4,81)"-":"40-7,8,>-0%#')"5,.4'8/&-$,"42-+6)"-(0'%+4'.-(0'<

J(,&!#4-81('2"?-#$%&'2"5#%.6+0%2"&"*+%40,"9%.!((%;%"&@'&-((*"C"&-#!(,"+%&7-4(,"&'#%7'<"H-"4&%E2"
?,2,$('2"4+8-.%2"+%&7-4(,"&'#%7'"C" ,(('2"?-#$%&'2"5#%.6+0%2)"*+,"*&8*/014*"%.('2",>"4600C&'?".@!#!8"7,8+-"
&"?-#$6&-((,"8/.'('<

B-#!(," +%&7-4(," &'#%7'"– &'#%7'" ,>" +%&7-4(%;%"K-#A6" &" %7%8%(+-?)"9%" 5,..-/014*" %742-@6&-((/" ,"
&-#,((/<"F%" '?"&'#%7,&"&,.(%4*01L"+%&7-4')"4%4'4+')"4-#.!81+'"0%9%"MN)"c. 9].

B-#!(,"+%&7-4'"*&8*/01"4%7%/"4+8-.(':"+%258!+4"?,2,$('?"#!$%&'()"*"4+8-."*+'?"&?%.*01"7,8+')"8,5,.')"
&6;8!&%.')" &,0-2,(')" 2,(!#-81(," 4%8," ," &%.-<" O%@(-" ;#65-" #!$%&'(" &'+%(6C" 5!&(," K6(+ ,E" &" @'00C.,*81(%40,"
%#;-(,>26<" B" 5#% !4," ;%06&-((*" E@," ,(;#!.,C(0')"A%" &?%.*01" &" (!E)" 5,..-/014*" 7,%?,2,$('2" 0-"K,>'+%- ?,2,$('2"
5!#!0&%#!((*2)"9%"40&%#//01"40#6+06#6)"42-+)">-5-?","+%8,#"?-#$%&'?"5#%.6+0,&<"

F8*"0%;%)"9%7"&,.(%&'0'"0-"5%+#-9'0'"+%8,#)"-#%2-0)"42-+"5#%.6+06"&"5#% !4,"0!58%&%E"%7#%7+'"2G*4-"
&'+%#'40%&6/01"42-+%-#%2-0'$(,".%7-&+'<

P#%2-0'$(,".%7-&+'"5%.,8*/014*"(-L"
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