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^3%%36&90* #")* 0)9)?$%* H?3L)(C?)1* C7&90* M/* '01* /-,M.* ''3%* 3D* ,I#37>%I2I8&9>%*
$@&?&(&9)* $9(* H")9>%G3?39&L* $L&(* 6&#"* 93* $((&#&39* 3D* _FUL* >&)%()(* #")* #&#%)*
L3'H3C9(*$7*$*L%)$?*3&%*+M2*'01*S:<5-*,=*EOQ*+.//*O=@1*KRK%M *S-BBIS-S,*+'1*2=1*
($$9(*)$&73')?5*S-M,IS-,:*+'1*A=1*($$9(*)$&73')?51*S-2AIS-22*+'1*,=1*($$9(*)*&73')?51*
S-,/IS-/;*+'1*2=1*($$9(*)$&73')?51*.-B/I.-;.*+'1*,=1*($$9(*)$&73')?51*.-ABI*.-M.*+'1*
,=1*($$9(*)$ &73')?51*A-AB*+71*,=1*($$9(*)$ &73')?51*M-S/*+#1* #*W*S-/*=@1*,=1*(* &73')?51*
M-.A*+#1*#$W*S-/*=@1*)$&73')?51*M-2B*+'1*($*)$&73')?51*2-AM*+71*M=1*($$9(*)*&73')?5-*,MK*
EOQ*+,2;*O=@1*KRK%M ;1*,MS-/1*,MM-.1*,M2-B1*,2:-S1*,2:-S1*
,2B-;1*,2B-.1*,2B-21*,2S-21*,2;-.1*,2;-M1*,2.-:1*,2A-:1*A.-21*A/-,1*MB-.1*MM-A1*2,-.-*TQ*

I,5Y* M2SA1* 2:2/1* ,.::1* ,A/A1* ,M2.1* ,,,:1* ,/:M-* =QOP* +XP5Y* %&'$ M/2-,2/M*
ZK,S=,:E,F2P,*[*=\

[1*L$%L(-*M/2-,2,.-*
*
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^3%%36&90* #")* 0)9)?$%* H?3L)(C?)1* C7&90* 2.* '01* /-,,2* ''3%* 3D* ,I#37>%I2I8&9>%*
$@&?&(&9)*6&#"* #3%>%G3?39&L* $L&(* >&)%()(* #")* #&#%)* L3'H3C9(* $7* $* L%)$?* 3&%* +,A-2*'01*
A/<5-*,=*EOQ*+.//*O=@1*KRK%M #$W*B-.*=@1*2=1*($&73')?51*S-SM*+(1*#*W*:-/*=@1*
2=1*)$&73')?51*S-M2IS-2B*+'1*2=1*($$9(*)$&73')?51*S-/BIS-/S*+'1*2=1*($$9(*)*&73')?51*
;-:SI;-:.*+'1*2=1*($$9(*)$&73')?51*.-SMI.-;S*+'1*,=1*($$9(*)$&73')?51*.-AAI*.-M:*+'1*
,=1* ($ $9(* )$ &73')?51* A-2BIA-2S* +'1* ,=1*($ $9(* )$ &73')?51* M-S,* +#1* #$W* ;-.* =@1* ,=1*($
&73')?5*M-..*+#1* #*W*;*=@1*)$ &73')?5*M-2SIM-2M*+'1*2=1*($$9(*)$ &73')?5*2-AM*+71*M=1*($
$9(*)$&73')?5*2-M,*+71*M=1*($$9(*)$&73')?5-,MK*EOQ*+,2.*O=@1*KRK%M *,AM-;1*,M;-;1*
,M.-B1*,MM-21*,2:-B1*,2:-S1*,2:-M1*,2:-21*,2B-A1*,2B-,1*,2S-21*,2S-21*,2A-;1*A.-21*A/-M1*

I,5Y* M2M:1*2:2M1*,;;M1*,AM;1*,A/B1*,M2S1*,,.:1*,/:A-*
=QOP*+XP5Y*%&'$MMB-,,:S*ZK,B=2,E,F2P,*[*E$\

[1*L$%L(-*MMB-,,:,-*
*
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^3%%36&90* #")* 0)9)?$%* H?3L)(C?)1* C7&90* 2.* '01* /-,,2* ''3%* 3D* ,I#37>%I2I8&9>%*
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L%)$?* 3&%* +M:-M* '01* :A<5-* ,=* EOQ* +.//* O=@1* KRK%M IS-S,* +'1* 2=1* ($ $9(* )*
&73')?51*S-M2IS-2;*+'1*2=1*($$9(*)$&73')?51*S-/:IS-/;*+2=1*'1*($$9(*)$&73')?51*;-::I*
;-:A*+2=1*'1*($$9(*)$&73')?51*.-B/I.-;.*+'1*,=1*($$9(*)$&73')?51*.-ABI.-M.*+'1*,=1*($
$9(*)$&73')?51*A-MA*+71*,=1*($$9(*)$&73')?51*M-S/*+#1*#*W*S-/*=@1*,=1*)$&73')?5*M-.A*+#1*#*
W*S-/*=@1*($ &73')?5*M-2A*+#1* #*W*S-/*=@1*($$9(*)$ &73')?5*2-A2*+71*M=1*($$9(*)* &73')?5*
2-M,*+71*M=1*($$9(*)$&73')?5-,MK*EOQ*+,2.*O=@1*KRK%M ,A.-,1*,A.-/1*
,AM-B1* ,AM-S1* ,MS-21* ,MS-,1* ,M2-.1* ,M,-:1* ,M/-,1* ,M/-/1* ,2:-:1* ,2B-B1* ,2B-S1* ,2B-A1*
,2S-A1*,2S-A1*,2S-/1*,2;-/1*;,-,1*A.-M1*A/-M1*MB-;1*MM-;1*2,-B1*2,-S1*,A-;-* L'I,5Y*
M,A21* 2:S;1* 2:2,1* 2:/M1* ,S//1* ,;/:1* ,AA21* ,,S:1* ,,/S-* =QOP* +XP5Y*%&'* M:;-,2MS*
ZK2/P,FAE,=2M*[*E$\
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*
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^3%%36&90* #")* 0)9)?$%* H?3L)(C?)1* C7&90* 2.* '01* /-,,2* ''3%* 3D* ,I#37>%I2I8&9>%*
$@&?&(&9)* $9(* AIL"%3?3H")9>%G3?39&L* $L&(* >&)%()(* #")* #&#%)* L3'H3C9(* $7* $* L%)$?* 3&%*
+2,-A*'01*.S<5-*,=*EOQ*+.//*O=@1*KRK%M #$W*B-.*=@1*2=1*($&73')?51*S-S;*+(1*
#*W*:-/*=@1*2=1*)$&73')?51*S-M.IS-M,*+'1*2=1*($$9(*)$&73')?*51*S-M/IS-2A*+'1*2=1*($$9(*)$
&73')?51* S-/.IS-/M* +'1* 2=1* ($ $9(* )$ &73')?51* .-SAI* .-;,* +'1* ,=1* ($ $9(* )* &73')?51*
.-ABI.-M.*+'1*,=1*($$9(*)$&73')?51*A-M.IA-MA*+'1*,=1*($$9(*)$&73')?51*M-S2*+#1*#$W*S-/*
=@1*,=1*($&73')?51*M-;/*+#1*#*W*S-/=@1*,=1*)$&73')?51*M-M2*+(1*#*W*S-.*=@1*2=1*($&73')?51*
M-2B*+(1* #$W*S-/*=@1*2=1*)$ &73')?51*2-A2*+71*M=1*($$9(*)$ &73')?5-* ,MK*EOQ*+,2.*O=@1*
KRK%M -B1*,M2-21*,M2-,1*,2:-:1*,2:-B1*,2:-S1*,2:-;1*,2B-S1*
,2B-;1*,2S-21*,2S-21*,2;-A1*,2.-A1*A.-,1*A/-,1*MS-B1*M2-B1*2,-;-*TQ* I,5Y*M2;M1*2:S,1*
2:2M1* ,.:B1* ,A:/1* ,A/A1* ,M2;1* ,,B.1* ,/:M-* =QOP* +XP5Y* %&'* M.B-/;MS*
ZK,SP,F2E,K%,=,B*[*E$\

[1*L$%L(-*M.B-/;AA-*
*
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*
^3%%36&90* #")* 0)9)?$%* H?3L)(C?)1* C7&90* 2.* '01* /-,,2* ''3%* 3D* ,I#37>%I2I8&9>%*
$@&?&(&9)* $9(* AI9&#?3H")9>%G3?39&L* $L&(* >&)%()(* #")* #&#%)* L3'H3C9(* $7* $* 0?))9* 3&%*
+MA-:*'01*:/<5-*,=*EOQ*+.//*O=@1*KRK%M IB-/B*+'1*,=1*($$9(*)$&73')?51*S-:B*
+G?*71*,=1*($$9(*)$&73')?51*S-B,IS-S;*+'1*2=1*($$9(*)$&73')?51*S-ABIS-AS*+2=1*'1*($$9(*
)$ &73')?51* S-M.IS-M2* +2=1*'* ($ $9(* )$ &73')?51* .-SSI* .-;M* +'1* ,=1* ($ $9(* )* &73')?51*
.-.BI.-..*+'1*,=1*($&73')?51*.-.AI.-AS*+'1*,=1*)$&73')?51*A-S2*+#1*#*W*.-/*=@1*($&73')?51*
A-;S*+#1*#*W*;-/*=@1*)$ &73')?51*M-S.*+#1*#$W*;-.*=@1*,=1*($ &73')?51*M-;2*+#1*#*W*;-.*=@1*)$
&73')?51*M-A:*+(1*#*W*B-/*=@1*,=1*($&73')?51*M-A2*+(1*#$W*;-.*=@1*2=1*)*&73')?51*2-A;*+71*
M=1*($$9(*)$ &73')?5-*,MK*EOQ*+,2.*O=@1*KRK%M *,AM-:1*,A,-:1*,A,-B1*
,MS-21* ,MS-/1* ,M.-/1* ,MA-B1* ,M,-;1* ,M,-/1* ,M/-A* ,M/-/1* ,2:-:1* ,2:-S1* ,2:-;1* ,2S-:1*



,2S-A1*,2S-M1*,2;-B1*,2M-;1*,2M-M1*,2,-S1*A.-21*A/-M1*MB-21*MM-21* I,5Y*MA,/1*
2:2,1* ,.:,1* ,MBM1* ,/AA-* =QOP* +XP5Y* %&'$ MAS-,/.:* ZK,SP,FAE2=,B* [* =\

[1* L$%L(-*
MAS-,/;;-*
*
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*
^3%%36&90* #")* 0)9)?$%* H?3L)(C?)1* C7&90* 2.* '01* /-,,2* ''3%* 3D* ,I#37>%I2I8&9>%*
$@&?&(&9)* $9(* AID%C3?3H")9>%G3?39&L* $L&(* >&)%()(* #")* #&#%)* L3'H3C9(* $7* $* L%)$?* 3&%*
+2;-B* '01* S.<5-* ,=* EOQ* +.//* O=@1* KRK%M IS-S.* +'1* 2=1* ($ $9(* )$ &73')?51*
S-A/IS-M/*+'1*2=1*($$9(*)$&73')?51*S-S:*+(1*#*W*B-.*=@1*2=1*($&73')?51*S-SS*+(1*#*W*B-/*=@1*
2=1*)$&73')?51*S-M.IS-M2*+2=1*'1*($$9(*)$&73')?51*S-/BIS-/;*+'1*2=1*($$9(*)*&73')?51*
S-//I;-:S*+'1*2=1*($$9(*)$&73')?51*.-B/I*.-;.*+'1*,=1*($$9(*)$&73')?51*.-./I*.-MB*+'1*
,=1* ($ $9(* )$ &73')?51* A-A2IA-MB* +'1* ,=1*($ $9(* )$ &73')?51* M-SM* +#1* #$W* ;-:* =@1* ,=1*($
&73')?51*M-;/*+#1*#*W*;-2*=@1*,=1*)$&73')?51*M-M2*+(1*#$W*S-.*=@1*2=1*($&73')?51*M-2:*+(1*#*W*
S-/*=@1*)$&73')?51*2-AM*+71*M=1*($$9(*)$&73')?5-*,MK*EOQ*+,2.*O=@1*KRK%M #*
W*2AA*=@51*,;,-S*+(1*#*W*2A2*=@51*,AM-B1*,AM-S1*,MS-M1*,MS-,1*,M.-.*+(1*#*W*2-B*=@51*,M.-M*
+(1*#*W*2-B*=@51*,MM-A1*,M2-S1*,M/-,*+(1*#*W*B-A*=@51*,M/-/1*,2:-:*+(1*#*W*:-/*=@51*,2:-B1*
,2S-A1*,2S-A1*,2;-M1*,2.-M1*,,.-.*+(1* #*W*2/-.*=@51*,,.-A*+(1*#*W*2,-A*=@51*A.-M1*A/-M1*

I,5Y*MA2,1*2:S,1*,;..1*,MSB1*,/B:1*,/AS1*BB,-*=QOP*+XP5Y*%&'$
M.B-/;:A*ZK,SP,F2E,^,=,B*[*_\

[1*L$%L(-*M.B-/;S:-*
*
!"#$%&'(')*+).@AB6-9-C&$%"0-D-.9-.5-.<%&#"0'>0+*#"06-5G-(#4*0-8-"06?>$-,-&#-5-)
"06?&#2&#&'>0+*#1C(4&)8H)

*

^3%%36&90* #")* 0)9)?$%* H?3L)(C?)1* C7&90* 2.* '01* /-,,2* ''3%* 3D* ,I#37>%I2I8&9>%*
$@&?&(&9)* $9(* AI9&#?3H")9>%G3?39&L* $L&(* >&)%()(* #")* #&#%)* L3'H3C9(* $7* $* 0?))9* 3&%*
+2/-A*'01*MB<5-*,=*EOQ*+.//*O=@1*KRK%M #*W*B-/*=@1*,=1*($$9(*)* &73')?5*
S-B.*+(1*#*W*B-/*=@1*2=1*($$9(*)$&73')?5*S-SMIS-S/*+'1*2=1*($$9(*)$&73')?*51*S-.2IS-2,*
+'1*,=1*($$9(*)$&73')?51*S-AMIS-A/*+'1*2=1*($$9(*)$&73')?51*S-MSIS-M;*+'1*,=1*($$9(*)$
&73')?51* S-MMIS-2,* +'1* .=1* ($ $9(* )$ &73')?51* .-B2I.-S;* +'1* ,=1* ($ $9(* )* &73')?51*
.-.;I.-.,*+'1*,=1*($$9(*)$&73')?51*A-MAIA-MM*+'1*,=1*($$9(*)$&73')?51*M-SA*+#1*#$W*;-.*
=@1*,=1*($&73')?51*M-.:*+#1*#$W*;-/*=@1*,=1*)$&73')?51*M-M;IM-MA*+'1*2=1*(*$9(*)$&73')?51*
2-A.* +71* M=1* )$ &73')?51* 2-AA* +71* M=1* ($ &73')?5-* ,MK* EOQ* +,2.*O=@1* KRK%M
,AM-B1* ,MB-A1* ,MS-21* ,MS-/1* ,M.-;1* ,MA-/1* ,M,-21* ,M/-B1* ,M/-S1* ,M/-;1* ,M/-/1* ,2:-:1*
,2:-.1* ,2:-.1* ,2S-A1* ,2S-/1* ,2;-:1* ,2;-A1* ,2.-21* ,2.-,1* ,2M-A1* ,2M-A1* ,2M-,1* ,2,-M1*

I,5Y*MM,.1*2:SM1*2BS.1*



,;2S1*,A..1*,MS:1*,/BB1*,/A.1*BB,-*=QOP*+XP5Y*%&'$./M-,2M/*ZK2.P2FAE2=2A*[*E$\
[1*

L$%L(-*./M-,/S.-*
*
!"#$%&'(')*+).@AB6-9-C&$%"0-D-.8-C&$%*E"<%&#"0?>$-,-&#"06?&#&2&#&'>0+*#1C(4&)
8%)

*
^3%%36&90* #")* 0)9)?$%* H?3L)(C?)1* C7&90* 2.* '01* /-,,2* ''3%* 3D* ,I#37>%I2I8&9>%*
$@&?&(&9)*$9(*AI')#"3]>H")9>%G3?39&L*$L&(*>&)%()(*#")*#&#%)*L3'H3C9(*$7*$*L%)$?*3&%*
+,.-;*'01*A2<5-*,=*EOQ*+.//*O=@1*KRK%M #$W*B-.*=@1*2=1*($$9(*)*&73')?51*
S-M/*+'1*2=1*($$9(*)$&73')?51*S-,:*+#1*#*W*B*=@1*,=1*($$9(*)$&73')?51*;-S.I;-SM*+((1*#*W*
B-.1*2-/*=@1*,=1*($$9(*)$&73')?51*;-;S*+(1*#*W*S-.*=@1*($$9(*)$&73')?5*;-;A*+71*,=1*($$9(*
)$&73')?5*.-SSI.-S2*+'1*,=1*($$9(*)$&73')?51*.-./I.-A.*+'1*,=1*(*$9(*)$&73')?51*A-M:*
+G?*71*,=1*($$9(*)$&73')?51*M-BM*+71*M=1*)$&73')?51*M-B2*+71*M=1*(*&73')?51*M-SA*+#1*#*W*S-/*
=@1*,=1*($&73')?51*M-.:*+#1*#*W*S-/*=@1*,=1*)$&73')?51*M-M2I*M-2:*+'1*2=1*($$9(*)$&73')?51*
2-A;*+71*M=1*($$9(*)$&73')?5-*,MK*EOQ*+,2.*O=@1*KRK%M ;1*,AM-A1*
,A,-A1* ,MS-21* ,MS-,1* ,M/-/1* ,2:-:1* ,2:-B1* ,2:-;1* ,2S-A1* ,2S-M1* ,2;-21* ,2.121* ,2,-,1*
,2/-B1*,,A-.1*,,A-21*,,,-:1*..-A1*A.-21*A/-,1*MB-.1* I,5Y*M2.S1*2:,:1*
,;//1* ,A:/1* ,A.A1* ,M2.1* ,2.:1* ,,.:1* ,/:A1* ,/A.-* =QOP* +XP5Y* %&'$ M.A-,,M,*
ZK,BP,FME,=2,*[*E$\

[1*L$%L(-*M.A-,,A/-*
*
9I5,)!"#$%&'(')*+).@AB6-9-C&$%"0-D-.8I9-4(C&$%*E"<%&#"0?>$-,-)
&#"06?&#&2&#&'>0+*#1C(4& 8()

*
^3%%36&90* #")* 0)9)?$%* H?3L)(C?)1* C7&90* 2.* '01* /-,,2* ''3%* 3D* ,I#37>%I2I8&9>%*
$@&?&(&9)*$9(*M1AI(&')#"3]>H")9>%G3?39&L*$L&(*>&)%()(*#")*#&#%)*L3'H3C9(*$7*$*L%)$?*
3&%* +,/-,*'01*2.<5-* ,=*EOQ* +.//*O=@1*KRK%M IS-S2* +'1*2=1*($$9(*)* &73')?51*
S-M,IS-2B*+'1*2=1*($$9(*)$&73')?51*;-SBI;-SS*+'1*,=1*($$9(*)$&73')?51*;-;AI*;-;2*+'1*
2=1*($$9(*)$ &73')?51* .-SMI.-;B* +'1* ,=1*($$9(*)$ &73')?51* .-A.I.-A/* +'1* ,=1*($$9(*)$
&73')?51*A-M;*+#1*#$W*.-.*=@1*,=1*($$9(*)$&73')?51*M-B.*+71*;=1*($$9(*)*&73')?51*M-S,*+#1*#$
W*;-.*=@1*,=1*($ &73')?51*M-.;* +#1* #$W*.-.*=@1*,=1*)$ &73')?51*M-2S* +(1* #*W*S-/*=@1*2=1*($
&73')?51*M-2M*+(1*#*W*;-.*=@1*)$&73')?51*2-AM*+71*M=1*($$9(*)*&73')?5-,MK*EOQ*+,2.*O=@1*
KRK%M *,MS-/1*,MA-/1*,MM-21*,M2-;1*,M2-21*
,M/-/1* ,2:-:1* ,2S-A1* ,2S-M1* ,2.-B1* ,2A-:1* ,2/-;1* ,2/-,1* ,,,-:1* ,,,-B1* ,,,-.1* ,,,-A1*

I,5Y* M2AM1* 2:,:1* ,;,;1* ,.,.1* ,M2B1*
,,M:-*=QOP*+XP5Y*%&'$MBA-,2MB*ZK,:=2ME,P,FA*[*E$\

[1*L$%L(-*MBA-,2A.-*
*
*



Synthesis of 2-((4-phenylbut-2-en-1-yl)amino)isoindoline-1,3-dione 5 

*

!(+FUL52* +S-M/*'01*/-/M2S*''3%1*,/*'3%<51*,1,/IH")9$9#"?3%&9)* +B-B/*'01*/-/A:/*
''3%1* ,.* '3%<51* U0PG^;* +,/-:* '01* /-/M2S* ''3%1* ,/* '3%<5* 6)?)* (&773%8)(* &9*
$9">(?3C7*(&L"%3?3)#"$9)*+2-B*'%5-*J")*?)7C%#&90*'&]#C?)*6$7*7#&??)(*D3?*M/'&97*$#*
?33'*#)'H)?$#C?)-*2I+2I8&9>%$@&?&(&9I,I>%5*&73&9(3%&9)I,1MI(&39)*+S/*'01*/-M2S*''3%1*
,-/* )451* H")9>%G3?39&L* $L&(* +.:-B*'01* /-A:/*''3%1* ,-.* )45* $9(* H3#$77&C'* $L)#$#)*
+,,-,* '01* /-,,S* ''3%1* /-.* )45* 6)?)* 7CG7)4C)9#%>* $(()(-* J")* '&]#C?)* 6$7* #")9*
7#&??)(*$#*?33'*#)'H)?$#C?)*D3?*,S"?71*$9(*#")9*(&%C#)(*6&#"*)#">%*$L)#$#)1*H$77)(*
#"?3C0"*$*7"3?#*H$(*3D*7&%&L$*0)%*+,*L'51*)8$H3?$#)(*$9(*D&9$%%>*HC?&D&)(*6&#"*7&%&L$*0)%*
L"?3'$#30?$H">* +M/<*)#">%*$L)#$#)`9IH)9#$9)5* #3*0&8)* #")*>)%%36*73%&(7* +;S-2*'01*
S/<5-*,=*EOQ*+.//O@1*KRK%M IS-B,*+'1*2=51*S-SMIS-S2*+'1*2=51*S-,;IS-,M*+'1*
2=51* S-,/IS-/B* +'1* ,=51* S-/.IS-/,* +'1* 2=51* .-BMI.-SB* +'1* ,=51* .-SAI.-;B* +'1* ,=51*
A-;BIA-;.*+'1*,=51*M-B;*+(1*#$W*;-/*=@1*2=1*+,-51*M-;;*+(1*#*W*.-.*=@1*2=1*./0"-51*M-MB*+(1*#$
W*S-.*=@1*2=1*+,-51*M-M/*+(1*#$W*;-.*=@1*./0"-5-*,MK*EOQ*+,2.*O=@1*KRK%M
,A/-/1* ,M:-S1* ,M.-M1* ,M.-,1* ,MA-21* ,MM-S1* ,M,-,1* ,M/-21* ,2B-A1* ,2B-A1* ,2B-21* ,2B-/1*
,2;-/1* ,2;-/1* ,2A-:1* ,2A-.1* ,2M-;1* ,2M-.1* ,2M-A1* .M-21* AS-B1* MB-B1* MM-A-* =QOP* +XP5Y*
'`@*M,.-,,/:*ZK,B=,;E2F2[E$\

[ I,5Y*2:B:1*2M;21*,SSM1*,S,S1*
,.;/1*,./S1*,A.S1*,MS;1*,,:21*,,2S1*,/BA1*BBM1*S,2-*

*
*
























































