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7.  !"#!$%&'&$()!*+,-.$/!0+1!"2-$3/452-)$)$"416"578$49!)68$:$%&'&$ !"#!$::$;</!8-9-.$-$3/452!=56)"2)!>$?$=@A=0$BCD;E$
6 – FG$*7H5.$FIIJ$/&E$9&$K-)5L>$2L=7$0!H&$– M6/#-)E$FIIJ&$– N&F&$– '&$O- 8.
8. K4P#!)"Q#7R$ '&K&$ S"!TL55!"27$ H/!.)*L57.$ 8/!9!"!95!R$ 5L"26T7*Q5!"27$ H/7$ #4*Q272)7/!)6577$ *79U!,72!)$
HL/7UL/71L"#!R$#/!)7$1L*!)L#6>$;)2!/LU&$07"&$#650&$T7!*&$564#&$– V&E$FIIW&$– '&$FG-12.
9. '69!8)6*!)6$X&$Y&$;"HL#2Z$7=41L57.$7$!,L5#6$"!"2!.57.$=6</.=5L55!R$2.[L*Z97$9L26*-*697$"7"2L9Z$H!1)6$–
/6"2L57L$:$X&$Y&$'69!8)6*!)6E$;&$\&$]62LL)E$\&$^&$_4/6)*L)6$$::$;</!L#!*!<-157R [4/5&$– 2008. – `$F&$– '&$aJ-36.
10. CL/L#$S&b&$K-"2$/!"*75>$ 6)1&$H!"-T57# :$CL/L#$S&b& – YQ)-)>$X706)5717R$,L52/$Y B$-9&$b)656$]/65#6E$aGGc&$– aWJ$"&
11. ]62Ld)$;&b&$e6T/405L55.$3/452-)$)6[#797$9L26*697$.#$U6#2!/$ A8$0L</606,-A$ :$]62Ld)$;&b&E$^-/!P571L5#!$^&^&$ :/
X-"57#$Mf;B&E$FIII&$– `F$– '&$aGg-209.

 !"#$%&'()&*!%!#$&+(&

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

 ! "#$%! &'($)"*+, ,-&')$#.,/$'/"'01'2,1&( &'-'*!")3&0'

/&,3&" "/,"*$.4-"  5'

 6$ 0657R$ 16"$ )$ /L6#,-.8$ ^Ld/)LR56 26$ 65-!56/7*+)655.$ "7"2L962715!$ 0!"*-0[L5!$ =56154$ #-*Q#-"2Q$
/-=5!965-2578$!05!!"5!)578$5L56"71L578$#7"*!2$26$A8$H!8-0578$hFE$ai&$S0L/[65-$U45#,-!56*-=!)65-$H!8-05-$26#78$
#7"*!2$H/L0"26)*.2Q$-52L/L"$0*.$P7/!#!<!$)7#!/7"2655.$)$2!5#!94$!/<65-15!94$"752L=-$26$!0L/[655.$/L1!)75$
=$ H/6#2715!$ #!/7"5797$ )*6"27)!"2.97E$ =!#/L96$ .#$ !"5!)$ 0*.$ "2)!/L55.$ 5!)78$ 65279-#/!T578E$
H/!2724TL/#4*Q!=578E$ H/!27H48*75578$ H/LH6/62-)E$ H/7"60!#$ 0!$ 96"27*E$ LUL#27)578$ 9!07U-#62!/-)$
565!#!9H!=72578$962L/-6*-)$hji&

e$ 9L2!+$ /!=P7/L55.$ "752L271578$ 9![*7)!"2LR$ /L6#,-R$ 65-!56/7*+)655.E$ !0L/[655.$ 5!)78$
2L!/L271578$06578$H/L0"26)*.*!$ -52L/L"$))L0L55.$)$578$0)!8!"5!)578$5L56"71L578$#7"*!2$26$ A8$H!8-0578E$)$
9!*L#4*68$ .#78$ #/6257R$ #6/T!5-#6/T!5!)7R$ =)k.=!#$ 6#27)!)657R$ 0)!96$ #6/T!#"7*Q5797$ </4H697E$ =!#/L96$
96*LA5!)!A$-$U496/!)!A$#7"*!2$26$96*LA5!)!<!$65<-0/704&

 697$ )"265!)*L5!E$ l!$ 6/7*0-6=!5-R$ 2L2/6U*4!/!T!/627$ )=6d9!0-+2Q$ =$ 96*LA5!)!+E$ U496/!)!+$
#7"*!2697$ -$ 96*LA5!)79$ 65<-0/70!9$ 4$ )!05!-6,L2!5!)!94$ mF>an$ "L/L0!)7l-$ )$ H/7"425!"2-$ /!065-0-65-!5-)$ =$
)70-*L55.9$ 6=!24$ 0-6=!</4H7$ -$ 42)!/L55.9E$ =69-"2Q$ !1-#4)6578$ H/!04#2-)$ 2-!,-6562!6/7*+)655.E$ H/!04#2-)$
6/7*+)655.$– 2-6/7*-2-T42L50-!)78$#7"*!2$1-4 =6$"8L9!+>
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o.$/L6#,-.$)-0T4)6d2Q".$H/7$–28  –18!' 4$H/7"425!"2-$#626*-=62!/6$– #4H/49$mbbn$2L2/6U*4!/!T!/624&$

SH2796*Q5L$ "H-))-05!PL55.$ /L6<L52-)>$ "-*Q$ 6/7*0-6=!5-+$ – 96*LA5!)6$ 6T!$ U496/!)6$ #7"*!26$ m96*LA5!)7R$
65<-0/70n$ – #6*-R$ /!065-0$ – #4H/49$ mbbn$ 2L2/6U*4!/!T!/62$ "#*606d$ F&G : 1.0 : 1.1 : G&FF&$ X78!07 H/!04#2-)$
6/7*+)655.$ )$ 0!"*-0[L578$ 49!)68$ "265!)*.2Q$ OG-gcp$ )$ /!=/6845#4$ 56$ 5L56"71L54$ "H!*4#4&$ q!T-1579$
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H/!,L"!9$0!$/L6#,-A$6/7*+)655.$d$42)!/L55.$H/!04#2-)$/L6#,-A$e6509LRd/6$– "49-P-$-=!- 26$2-!,-6562!6/L5-)$)$
#-*Q#!"2-$FG$– 20%.

2-;/7*-2-T42L50-!)-$ #7"*!27$ 1-4 #/7"26*-15-$ /L1!)757E$ =$ 2L9HL/624/697$ H*6)*L55.$ FFj-1670'E$
5L/!=1755-$4$)!0-E$0!T/L$/!=1755-$4$9L265!*-E$L265!*-$ -$6,L2!5-&$X78!07E$#!5"26527$-$065-$L*L9L525!<!$656*-=4$
"752L=!)6578$"H!*4#$1-4 H!065-$)$26T*&$F&

5!67&.8(1. 3&9$-&:(#$,1;!,;&(+(-!,+ )7)<),;,$=$(!,!7+>"(1?$7"#(1-4

@*&<+;#!A   a – %(-"B#!9(%#!>!,&'(%&9+-(-78(<!7)C,$%$C(#&17$;&D
b – E)F$%&,&(?)*)#*&1;!7+>$%!,+(>(-&97$*$<);!,"/

'2/4#24/6$ !0L/[6578$ "H!*4#$ 1-4 H-02)L/0[L56$ 065797$ bN$ 26$ r^K 1 $ "HL#2/-)&$ ;56*-=$ bN$ "HL#2/-)$
=6")-014d$)-0"425-"2Q$4$A8$"2/4#24/-$/!065-</4H7$4$[!05-R$=$AA$-=!9L/578$U!/9$m86/6#2L/7"2715-$"94<7$H!<*75655.$

)$0-*.5,-$aFcG-2140 ("SCNn$-$aGJG-2040 ("NCSn$5L$"H!"2L/-<6+2Q".n&$V/-9$,Q!<!E$P7/!#-$"94<7$=$96#"7949697$H/7$
3440-jWaW$"9-1 )#6=4+2Q$56$56.)5-"2Q$)$A8$"2/4#24/-$<-0/!#"!</4HE$=)@.=6578$9-[$"!T!+$)!05L)797$=)@.=#697&

r^K$ 1 $"HL#2/7$a-6/7*-2-T42L50-!)78$ #7"*!2$1-4 86/6#2L/7=4+2Q".$"7<56*697$H/!2!5-)$6/!96271578$
.0L/$ mc&WI-g&Jc$9&1&nE$H/!2!5-)$S -</4H$#6/T!#"7*Q578$U/6<9L52-)$ mc&Oa-7.11 9&1n$26$H/!2!56$9L275!)!A$ </4H7$
(6.14-g&FG$9&1n&$

S2[LE$!"5!)5797$H/!04#2697$/L6#,-R$6/7*0-6=!5-R$ 2L2/6U*4!/!T!/62-)$=$96*LA5!)!+$26$U496/!)!+$
#7"*!2697$-$96*LA5!)79$65<-0/70!9$4$H/7"425!"2-$/!065-0-65-!5-)$d$H/!04#27$6/7*+)655.$– 2-6/7*-2-T42L50-!)-$
#7"*!27$1-4.

B2)!/L55.$ H/!04#2-)$ 6/7*+)655.$ )$ ,-R$ /L6#,-A$ 9![56$ H!."5727$ 56"24H579$ 175!9&$  6$ 56P$ H!<*.0E$
H/!9-[5!+$ "H!*4#!+$ d$ 5L"2-R#7R$ H/!04#2$ 2-!,-6562!6/7*+)655.E$ "26T-*-=6,-.$ .#!<!$ H/!8!072Q$ )$ /L=4*Q262-$
L*-9-54)655.$<-0/!<L52-!,-65624&

C6#79$ 175!9E$ /L6#,-A 65-!56/7*+)655.$ 5L56"71L578$ 07#6/T!5!)78$ #7"*!2$ "!*.97$ 6/7*0-6=!5-+$
0!=)!*.+2Q$9!07U-#4)627$065-$"H!*4#7$P*.8!9$))L0L55.$6/!96271578$U/6<9L52-)$=$!05!16"579$=TL/L[L55.9$
!T!8$ #6/T!#"7*Q578$ </4HE$ l!$ /!=#/7)6d$ P7/!#-$ 9![*7)!"2-$ 0*.$ !0L/[655.$ 56$ A8$ !"5!)-$ 5!)78$ H!8-0578$ =$
H/6#2715!$#!/7"5797$)*6"27)!"2.97&
 !"#$%&'$()*+,(*-.*")&(*

bN$"HL#2/7$"H!*4#$1-4 =6H7"65-$4$)7<*.0-$26T*L2!#$=$stu$56$"HL#2/!9L2/-$vwxyz{|$}JG$)$0-6H6=!5-$WGGG-
WGG$"9-1&$'HL#2/7$r^K$1 $!2/7965-$)$f^'S-d6 26$f^'S-d6+CCl4 56$H/7*60-$?~u�~�$}�ucury (400 ^D,nE$=!)5-P5-R$
"26506/2$ – C^'&$ (*L9L5257R$ 656*-=$ H/!)!07*7$ =6$ "26506/25797$ 9L2!07#697&$ f65-$ L*L9L525!<!$ 656*-=4$
)-0H!)-06+2Q$T/422!-U!/94*69&$ b507)-046*Q5-"2Q$"752L=!)6578$"H!*4#$)"265!)*+)6*7$9L2!0!9$2!5#!P6/!)!A$
8/!962!</6U-A$mC�Mn$56$H*6"27568$v������$�?-aOW$mL*+L52$TL5=!*$>$078*!/!9L265$>6,L2!5$mW>j>Fnn&

2- !"#$-2- !"#$%&'()*+,-.'")*/
 !"#$%&"'&()"(*+&,'-$."(*(.&/!)-(#!
 !" #$%" &" '($(#" )!*+," )-*./0!1!/" 234*!536" 7$8" &" '($((## )!*+," &.24-&9:;-5<" 2<=;<)" '>>,"

5.5;-?*<!;!@!;-5<" AB'CD4)2·6H2E" 9" #$FG &" '(6(##" )!*+," 2-*9H" ;!:-09:<" 1" 7((" )*" 1!:0!--I.5!0!1!/"
4<)9J9" '7KL,":!:-1-*3"=;3"=.;.)9J<1-009"8$#8" &" '($((#")!*+,"5.5;-?*<!;!@!;-5<"?.09*:9-M!09N$"OM!5"

13:9*P14P"=;3"5.)=.;-5<;9"–25 –180Q"1=;!:!1R"7$#"&!:$"S94*P"=;3=30.00P"13:9*.00P"-M!5<";.-2I9H0<"
4<)9J" !@;!@*P*3" #(" )*" :9.53*!1!&!" .5.;<6" 135PR23" =;!)31-*3" 1!:!N" 9" 4<J3*3" 4<*+?-5!)" )-&09N$"
S94*P"<=-;N1-00P".5.;<"M-*3J!2"135;3)<1-*3"=;3"– 250Q"1=;!:!1R":!@3"1";.M<*+5-59"T!&!"=;!U!:3*-"
H!&!" 2;345-*9M-I9P$" V:.;R-0<" 51.;:<" ?-M<" =.;.2;345-*9M!1<1-*3" M" :3U*!;!).5-0<" 9" !:.;R-*3" #$L" &"

'#GW,"4=!*<23"1 <"13&*P:9"@.M@-;103U" 2;345-*91" M"X=*$ = 1440Q$" >Y"4=.25;" '!6" 4)–1): 1728, 1712 (C=O). 

Q=.25;"Z[\"1]"'"6")$T$,K"^$77"J$4"'L]6"QVV],_"^$F#-^$L`")"'#]6"Q6]5)_"`$7L"4"'7]6"aQ],$"b0-H:.0!6"WK"A"

`L$F86"]"G$L^$ Q10H8V4. V@T34*.0!6"WK"A"`L$#(6"]"G$L($
 !"#$%&"'&()"(*+&01,'2(*(.&/!)-(#!
 !" #$%" &" '($(#" )!*+," ?<)-;!1!/" 234*!536" 7$8" &" '($((## )!*+," &.24-&9:;-5<" 2<=;<)" '>>,"

5.5;-?*<!;!@!;-5<" AB'CD4)2·6H2E" 9" #$G" &" '(6(## )!*+," 2-*9H" ;!:-09:<" 1" 7((" )*" 1!:0!--I.5!0!1!/"
4<)9J9" '7KL," :!:-1-*3" =;3" =.;.)9J<1-009" 8$`" &" '($((#" )!*+," 5.5;-?*<!;!@!;-5<"?.09*:9-M!09N$" OM!5"

c d3U9:6"W-  !"T 0.,. b

b0-H:.0!6"W

e!;)<*-

V@T34*.0!6"W

C H C H

1 58 (54) 144-146 62.39 4.27 Q10H8V4 62.50 4.20

2 62 (50) 113-114 63.95 4.76 Q11H10V4 64.07 4.89

3 55 (52) 163-164 59.57 4.41 Q11H10O5 59.46 4.54

4 67 (58) 167-169 44.19 2.52 Q10H7BrO4 44.31 2.60
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13:9*P14P" =;3" 5.)=.;-5<;9" –22 –200Q" 1=;!:!1R" 7$#" &!:$" d3:9*.00P" 4=!*<23" 1 M" ;.-2I9H0!/" 4<)9J9"
=;!1!:3*3"-0-*!&9T0!").5!:<"O$"V:.;R-*3"#$`"&"'#%W,"4=!*<23"1.

O0-*!&9T0!"4305.M!1-09";.T!1303"2-4.
2-(4-0#",.1#$&.2-2- !"#$%&'()*+,-.'")*3
d3U9:"– 62% 34$#(5&67&01,'2(*'&/!)-(#'86"@.M@-;109"2;345-*3"M"f=*. = 1130Q"'M":3U*!;!).5-0<,$" >Y"

4=.25;"'!6"4)–1,K"7^LG6"7^(G"'AaE,$"Q=.25;"Z[\"1]"'"6")$T$,K"^$#L"J$4"'L]6"QVV],_"^$7L"4"'G]6"Q6]4,_"`$7G"4"'7]6"

aQ],_"L$L`"4"'F]6"9-Q]3). b0-H:.0!6"WK"A"`F$8#6"]"G$^`$ Q11H10V4. V@T34*.0!6"WK"A"`G$(^6"]"G$%8$
2-(4-0#"'+-,1#$&.2-2- !"#$%&'()*+,-.'")*4
d3U9:"– 55% 34$#(5&67&01,'2(*'&/!)-(#'86"@.M@-;109"2;345-*3"M"f=*. = 1630Q"'M":3U*!;!).5-0<,$" >Y"

4=.25;"'!6"4)–1,K"7^F`6"7^L("'AaE,$"Q=.25;"Z[\"1]"'"6")$T$,K"^$7F"J$4"'L]6 QVV],_"^$L8":6"`$%^":"'G]6"Q6]4); 6.10 

4"'7]6"aQ],_"F$^#"4"'F]6"9-Q]3V,$"b0-H:.0!6"WK"A"#8$#^6"]"G$G7$ Q11H10V5. V@T34*.0!6"WK"A"#8$G`6"]"G$#G$
2-(4-56'7'1#$&.2-2- !"#$%&'()*+,-.'")*8
d3U9:" – 67% 34$#(5& 67& 01,'2(*'& /!)-(#'86" 4195*!-R!159" 2;345-*3" M" f=*. = 1670Q" 'M"

:3U*!;!).5-0<,$" >Y"4=.25;"'!6"4)–1,K"7^L%6"7`8`"'AaE,$"Q=.25;"Z[\" 1]"'"6")$T$,K"^$77"J$4"'L]6"QVV],_"

^$G8" :6" ^$L`" :" 'G]6" Q6]4,_" `$7G" 4" '7]6" aQ],$" b0-H:.0!6"WK"A"GG$786" ]" L$#L$ Q10H7CgV4. V@T34*.0!6"WK"A"
GG$F76"]"L$`($
 !"#$%"&$%

1. Reaction of aromatic diazonium salts with unsaturated compounds in the presence of nucleophiles / B.D. Grishchuk, 
P.M. Gorbovoj, N.I. Ganushak, A.V. Dombrovski // Russian Chemical Rewiews. - 1994. - V.63. - P. 257-267.
2. h;3i<2"j$" $"k-5-*953T09"9"0.2-5-*953T09";.-2I9/"-;!)-53T03U"4!*.H":9-M!09N"M"-*2.0-)3"<"=;34<50!459"0<2*.!?9*91"
l"j$" $"h;3i<26"S$"[$"h!;@!13H6"d$"Q$"j-;-0!14+23H6"[$">$"h-0<i-2"ll"m<;0-*"!;&-09T0!/"5-"?-;)-I.153T0!/"U9)9/$"– 2008. –
f$`6"d3=$"F'L3). – Q$"7`–32.
3. h;3i<2" j$"  $" Q305.M" @9!*!&9T0!" -253103U" ;.T!130" – =;!:<2591" -09!0-;3*N1-00P" 0.0-43T.03U" 4=!*<2" l" j$"  $"
h;3i<26"d$"Q$"j-;-0!14+23H6"Q$ >$"k*3)0N2"ll"e-;)-I.153T03H"T-4!=34$"– 2011. – c"G"'L(,$"– Q$"77^"– 126.
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 !"#$%"&'('")*"+*&,*-."/'"&0,!))%"#01*"2&!#$34*"#$%"5#','46%7"8%"5439&:";,354'#3-<"#'")*54','-)3="
):+$!#&!4"!"+>*,-*$<)3="5:=4',?4:)<7"@:(:-'"$?#*A"5:$*1)! 4!#"&0,!))%"-:"4#:?-<+%"#'">*-'#!4."/'B";'5B0-3+%"
C!DE"5:$*1)'+-!7

F"%&'+-!":$<-*,):-34!"&$:+39)3>"+3(:,*-:>."):";'9:-&0"GHHH-=",'&!4"56%43$3+%"*$*&-,'))!"+3(:,*-3."-:&"
54:)!."4*A;37

F"='#!"#'+$!#1*)<."I:=!4C!";,3A2$3"#'"43+)'4&0."/'"C!"+3(:,*-3"):AB$3193>"9:+'>">'10-<"5:>!)3-3"
5439:A)07"J$*&-,')):"+3(:,*-:"+&$:#:D-<+%"5":&0>0$%-',:."#:-93&:."%&3A"435):9:D"-3+&";'4!-,%.">!&,'+=*>3."
&')-*A)*,:"#$%",!#3)3"!"43;:,)3&:7"K&"-!$<&3"$?B3-*$<"*$*&-,'))3="+3(:,*-",'B3-<"4#3=.">!&,'+=*>:"5:;0+&:D"
43;:,)3&"5:4#%&3"9'>0",!#3):"):(,!4:D-<+%7"F",*50$<-:-!"43;:,'404:))%",!#3)3"0-4',?D-<+%";:,."%&3A"4#3=:D"
&0,*C<"LMN7

 '4!" #'+$!#1*))%" ;'&:5:$3." /'" &0,!))%" *$*&-,'))3=" +3(:,*-" 43&$3&:D" >0-:C!E" 4" O P." %&!" >'10-<"
+;,393)3-3",:&"LQN7

J$*&-,')):" +3(:,*-:" ;,:C?D" 5:" ;,3)C3;'>" !)(:$%-',:7" R&$:#:D-<+%" *-43,!B" 5" #*&!$<&'=" '+)'4)3="
9:+-3)S"5>!))'('"&:,-,3#1:.">!&,'B:-:,*A&3" !";:,'(*)*,:-',:7"P:,-,3#1">!+-3-<"5:;,:4)0",!#3)07"R:>*"4!#" EE"
+&$:#0"5:$*13-<"+>:&"!"T>!C)!+-<T"+3(:,*-37"U!5)'>:)!-)!+-<"&:,-,3#1!4"5:#'4'$<)3-<"):4!-<"#01*"43>'($34'('"
&0,C%S">'1):"43B,:-3")*"-!$<&3":,'>:-"V):;,3&$:#.";'$0)39)3A":B'"%B$09)3AW.":$*"!",*(0$?4:-3"&')C*)-,:C!?"
)!&'-3)0"[6].

R<'('#)!" ):" ,3)&0" ;,*#+-:4$*)3A" 4*$39*5)3A" 43B!," 5:;,:4'&" 5" :,'>:-39)3>3" #'B:4&:>37"  !"
5:;,:4&3.")!"*$*&-,'))!"+3(:,*-3")*";!#$%(:?-<"'B'46%5&'4!A"+*,-3I!&:C!E7"X'#):">:,&:"*$*&-,'))3="+3(:,*-")*"
+*,-3I!&'4:):"1'#)'?"5"',(:)!5:C!A"'=',')3"5#','46%"+4!-07"Y'B"'-,3>:-3"+*,-3I!&:-"FZZ[.";'-,!B)'";,'A-3"
B:(:-'"#'+$!#1*)<."%&!">'10-<"-,34:-3"\-]H",'&!47

 :" 1:$<." 439*,;)3=" +-:-3+-39)3=" #:)3=." /'" 4!#'B,:1:$3" B" 4;$34" :,'>:-35'4:)3=" 5:;,:4'&" ):"
',(:)!5>"$?#3)3."):"+<'('#)!")*>:D7"L5].


