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01(/!&+/+%&B1!B.?,8!).@!1%9+!"++)!B.G3,+@+8!J(@1.?@!@1+!/?33.&@!.I!G#!%89(/.&5!;&<!=.1)!

>?3@.)<!-(/!/?KK+/@(.)/!%)8!K?(8%)B+!J+&+!@&?,#!()9%,?%",+<!2,/.5!@1+!%//(/@%)B+!%)8!

@&%()()K!I&.G!;&<!L%M?,!0+,%)K5!%!3./@8.B!()!;&<!>?3@.)N/!&+/+%&B1!,%"5!1+,3+8!G+!@1&.?K1!

@1+!&+/+%&B1!+F3+&(+)B+<!O.&+.9+&5!A!J.?,8!,(M+!@.!&+B.K)(*+!@1+!1+,3!I&.G!@1+!/@?8+)@/!()!

G#!&+/+%&B1!K&.?3P!=.1)!Q@%II.&85!H+@+&!R%&+,,(5!QB.@@!S+,8+)5!Q3+)B+&!R%@+/5!;.G!>%**.5!

EG(,#!$,?"%,,!%)8!$%#,+(K1!-%,,<!01+#!@&?,#!G%8+!"#!?)8+&K&%8?%@+!&+/+%&B1!B%&++&!G.&+!

+)T.#%",+<!'()%,,#5!A!J.?,8!,(M+!@.!@1%)M!LA-!I.&!I?)8()K!G#!&+/+%&B1!8?&()K!@1+!/?GG+&!.I!
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01+!%"(,(@#!@.!8+9+,.3!B.G3.?)8/!@1%@!%&+!"(.,.K(B%,,#!%B@(9+!%)8!B%)!+F3&+//!%)@(UB%)B+&!

%"(,(@(+/!(/!%!,+%8()K!B.G3.)+)@!.I!.&K%)(B!%)8!G+8(B()%,!B1+G(/@&#!@.8%#<!A)!&+B+)@!#+%&/5!

@1+!"+)+I(@/!.I!)+J!%)8!()@+&+/@()K!1+@+&.B#B,+/!%)8!@1+!(G3.&@%)B+!.I!()8.,+/!1%/!"++)!

+F@+)/(9+,#!/@?8(+8!I.&!@1+(&!@?"?,()!()1("(@(.)!%)8!%)@(U3&.,(I+&%@(9+!B%3%"(,(@(+/!%K%()/@!

/+9+&%,!B%)B+&!B+,,!,()+/<!01+!/#)@1+/(/!.I!()8.,+!B.)@%()()K!3#&(G(8()+/!@1&.?K1!%)!

+II(B(+)@!@1&++U/@+3!G+B1%)(/G!J%/!8+9+,.3+8!J(@1!B1+G(/@&#!3&+9(.?/,#!?/+8!"#!@1+!

>?3@.)!K&.?3<!R+K())()K!J(@1!%!B.GG+&B(%,,#!%9%(,%",+!&+%K+)@5!VU%B+@#,!()8.,+5!%!

9()#,.K.?/!%G(8+!()@+&G+8(%@+!%)8!B1,.&.+)%,!()@+&G+8(%@+!J+&+!/#)@1+/(*+8<!C+%B@(.)!.I!

@1+!()8.,+!%33+)8+8!B1,.&.+)%,!J(@1!/+9+&%,!8(II+&+)@!%G(8()+/!3&.8?B+8!).9+,!
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! Q()B+!@1+!+%&,#!#+%&/!.I!G+8(B()%,!B1+G(/@&#!%)8!31%&G%B+?@(B%,/5!/B(+)@(/@/!1%9+!

,..M+8!@.!)%@?&%,!3&.8?B@/!()!+II.&@/!@.!B?&+!%KK&+//(9+!8(/+%/+/5!,(M+!B%)B+&<!A)!3%/@!#+%&/5!

@1+!>?3@.)!K&.?3!1%/!8+9+,.3+8!)+J!/#)@1+@(B!.&K%)(B!B1+G(B%,!&+%B@(.)/!@1%@!?@(,(*+!

B1,.&.+)%,/!%/!M+#!"?(,8()K!",.BM/!I.&!@1+!B.)/@&?B@(.)!.I!).9+,!1+@+&.B#B,(B!/#/@+G/<!

W1,.&.+)%,/!1%9+!@1+!%"(,(@#!@.!"+!&+%B@+8!J(@1!"()?B,+.31(,(B!B.G3.?)8/!@.!I.&G!)+J!%)8!

()@+&+/@()K!1+@+&.B#B,+/<!!-+@+&.B#B,+/!%&+!(G3.&@%)@!"+B%?/+!@1+#!.I@+)!%33+%&!%/!3%&@!.I!

"(.,.K(B%,,#!%B@(9+!G%&()+!)%@?&%,!3&.8?B@/<!01+/+!)%@?&%,!3&.8?B@/!&+G%()!(G3.&@%)@!I.&!

@1+!8&?K!8(/B.9+&#!3&.B+//!.I!)+J!%)@(UB%)B+&!%K+)@/!"#!K+)+&%@()K!)+J!X,+%8!B.G3.?)8/Y<!

01+!%"(,(@#!@.!3&+3%&+!/?B1!G.,+B?,+/!%)8!@.!G.8(I#!M+#!/@&?B@?&%,!I+%@?&+/!I.&!@1+!

.3@(G(*%@(.)!.I!"(.,.K(B%,!3&.3+&@(+/!%)8!I.&!@1+!G()(G(*%@(.)!.I!?)8+/(&%",+!/(8+!+II+B@/!(/!

()9%,?%",+<7!

! 01+!()8.,+!I?)B@(.)%,!K&.?3!(/!%!B.G3.)+)@!I.?)8!()!G%)#!)%@?&%,!3&.8?B@/5!

()B,?8()K!Z#B.K%,,(B!%B(85!Z#B.K%&?"()!W5!W()+&+%3#&&.,+!R5!Z#)%G#B()!E5!%)8!

C+"+BB%G#B()5![%/!/++)!()!'(K?&+!7\<V!!!

! !
!

=)1<3'!><!L%@?&%,!H&.8?B@/!B.)@%()()K!@1+!A)8.,+!Q?"/@(@?+)@<!

!

'.&!.9+&!%!B+)@?&#5!()8.,+!8+&(9%@(9+/!1%9+!"++)!%!@.3(B!.I!&+/+%&B1!()@+&+/@!8?+!@.!@1+(&!

J(8+!&%)K+!.I!"(.,.K(B%,!%B@(9(@#!%)8!3.@+)@(%,!%/!@1+&%3+?@(B!%K+)@/<!A)8.,+!%33+%&/!()!@1+!

%G().!%B(8!@&#3@.31%)5!%!3%&@!.I!G+@%".,(@+/!(G3.&@%)@!()!".@1!3,%)@/!%)8!%)(G%,/<!A@!%,/.!

?>@! ?A@!
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%33+%&/!()!/+&.@.)()5!%!)+?&.@&%)/G(@@+&!()!%)(G%,/<!01+!()8.,+!&()K!%,/.!.BB?&/!()!()8.,+!

%,M%,.(8/5!I?)K%,!G+@%".,(@+/!%)8!G%&()+!)%@?&%,!3&.8?B@/<!A)8.,+!(/!B,%//(I(+8!%/!%!!

H(U+FB+//(9+!%&.G%@(B!B.G3.?)85!%!9+&#!J+%M!"%/+!J(@1!%!1(K1U+)+&K#!-]O]!%)8!(/!

/?"T+B@!@.!.F(8%@(9+!3&.B+//+/<!O%)#!/#)@1+@(B!G+@1.8/!,..M!@.!G.8(I#!@1+!()8.,+!&()K!%@!

WV5!"#!%88()K!.)!9%&(.?/!/?"/@(@?+)@/<4!!

! 2!&+B+)@!%&@(B,+!3?",(/1+8!()!@1+!9*:%($;)*+)<"5.4.($;),-"'./&%0!&+3.&@+8!@1+!

/#)@1+/(/!.I!!45^5_U@&(/?"/@(@?@+8!3#&(G(8()+!8+&(9%@(9+/5!%)8!I.?)8!@1%@!@1+!()8.,+U%&#,!

/?"/@(@?@+8!%G().3#&(G(8()+!J%/!%)!+FB+,,+)@!()1("(@.&!.I!@?"?,()!3.,#G+&(*%@(.)!['(K?&+!

4\<^!!

!

!
! ! !!!!!!!!?B@! ! ! ! ! ?C@!

=)1<3'!A;!Q#)@1+/(/!.I!()8.,+U%&#,!/?"/@(@?@+8!%G().3#&(G(8()+!%/!3+&I.&G+8!()!9=)<"5=),-"'=!()!4677!"#!

'?B1?)!`(+5!+@<!%,<!

!

01+!B.G3.?)8!^!1%8!1(K1!%)@(3&.,(I+&%@(9+!%B@(9(@#!%K%()/@!/+9+&%,!B%)B+&!B+,,!,()+/!%)8!

B.G3+@(@(9+,#!()1("(@+8!B.,B1(B()+!"()8()K!@.!@?"?,()<!S1(,+!)%@?&%,!3&.8?B@/!J(@1!()8.,+!

%)8!3#&&.,+/!1%9+!"++)!/@?8(+85!()8.,+UB.)@%()()K!3#&(G(8()+/!1%9+!).@!"++)!,..M+8!%@!#+@!

"#!.?&!&+/+%&B1!K&.?3<!a/()K!B1+G(/@&#!3&+9(.?/,#!+/@%",(/1+8!()!@1+!>?3@.)!,%"5!()8.,+!

%33+)8+8!3#&(G(8()+/!B%)!"+!/#)@1+/(*+8<!01+/+!)+J!B.G3.?)8/5!B.)@%()()K!".@1!()8.,+!

%)8!%!)+J!1+@+&.B#B,+5!B.?,8!"+!%!3.@+)@(%,!/@%&@()K!G%@+&(%,!I.&!G.&+!B.G3,+F!"(.,.K(B%,,#!

%B@(9+!G%@+&(%,/<!!
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! ! ! ! ! ?D@!

=)1<3'!B<!;+/(&+8!A)8.,+UH#&(G(8()+!3&.8?B@/!J(@1!B%&&#()K!/?"/@(@?+)@/!

01&++!8(II+&+)@!`!K&.?3/!J+&+!@%&K+@+8!@1&.?K1.?@!@1+!3&.T+B@5!()B,?8()K5!%G().5!G+@1#,5!

%)8!31+)#,5!%/!/++)!()!'(K?&+!4<!

!

,,,;!E'(<.%(!0$-!F)(8<(()*$!

!

! 01(/!(8+%!I.&!@1(/!&+/+%&B1!3&.T+B@!J%/!8+9+,.3+8!I&.G!3&+9(.?/!&+/+%&B1!8.)+!()!

@1+!>?3@.)!K&.?3![QB1+G+!7\<_!!!

"8&'4'!><!H&+3%&%@(.)!.I!"&.G.+).(B!%B(8!I&.G!%B+@.31+).)+<!!
!"!;O'2b;O'bcP!6;!H]W,VbW-4W,4bc!I.,,.J+8!"#!-4]b0-'b&@P!8;!L%-4H]^d-4]bL%W,]4b;OQ]b&@P!

!

2/3+B@/!.I!QB1+G+!7!J+&+!&+B+)@,#!?/+8!@.!3&+3%&+!3.//(",+!M+#!()@+&G+8(%@+/!I.&!@1+!

/#)@1+/(/!.I!L()K%,()!W<!01+!()8(B%@+8!/@+3/!,+%8!@.!%!"&.G.+)%,5!J1(B1!()!3&()B(3,+!B.?,8!

"+!B.)9+&@+8!@.!%!1+@+&.B#B,+!"#!&+%B@(.)!J(@1!%!"()?B,+.31(,(B!/?"/@%)B+!<!R#!?/()K!@1(/!

B1+G(/@&#5!J(@1!()8.,+!%/!@1+!%&.G%@(B!K&.?35!3&.8?B@/!/?B1!%/!@1./+!&+3&+/+)@+8!()!I(K?&+!

4!B.?,8!"+!/#)@1+/(*+8<!01+&+I.&+5!@1+!/#)@1+/(/!.I!@1+!9%&(.?/!()8.,+!%33+)8+8!

3#&(G(8()+/!J(@1!9%&#()K!/?"/@(@?+)@/!J%/!3+&I.&G+8!%BB.&8()K!@.!/B1+G+!4<!
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!
!

!"8&'4'!A<!H&+3%&%@(.)!.I!()8.,+!3#&(G(8()+/!
!"!;O'2b;O'bcP!6;!H]W,VbW-4W,4bc!I.,,.J+8!"#!-4]b0-'b&@P!8;!%G(8()+b$4W]VbE@]-!

! S1+)!I(&/@!%@@+G3@()K!@.!B.)9+&@!VU%B+@#,!()8.,+!()@.!@1+!9()#,.K.?/!%G(8+5!@1+!

B&?8+!3&.8?B@!J%/!).@!B,+%)<!!2)!%e?+.?/!,(@1(?G!B1,.&(8+!+F@&%B@(.)!J%/!?/+8!@.!&+G.9+!

;O'!(G3?&(@(+/!%)8!%)!%,G./@!%)%,#@(B%,,#!3?&+!3&.8?B@!J%/!."@%()+8<!01(/!J%/!B.)I(&G+8!

"#!7-LOC!J(@1!3+%M/!I.&!@1+!@J.!)+J!9()#,!1#8&.K+)/!%33+%&()K!%@!f<g6!%)8!_<fg!33G5!%/!

/++)!()!'(K?&+!V5!233+)8(F!2<!2!)+J!/()K,+@!3+%M!()@+K&%@()K!I.&!g!1#8&.K+)/!J%/!%,/.!

I.?)8!%/!V<67!33G5!&+3&+/+)@()K!@1+!)+J!LU8(G+@1#,/<!01+!/#)@1+/(*+8!9()#,.K.?/!%G(8+!

J%/!%",+!@.!"+!B.)9+&@+8!()@.!@1+!B1,.&.+)%,![/@+3!"\!J(@1!&+,%@(9+!+%/+5!#(+,8()K!%!B&?8+!

3&.8?B@!J1(B1!J%/!%)%,#@(B%,,#!3?&+<!01(/!J%/!B.)I(&G+8!"#!7-LOC!J(@1!.)+!.I!@1+!9()#,!

1#8&.K+)!3+%M/!8(/%33+%&()K5!J(@1!.),#!.)+!3+%M!%33+%&()K!%@!g<f7!33G<!!2,/.5!@1+!

8(/%33+%&%)B+!.I!@1+!LU8(G+@1#,!3+%M!%)8!%33+%&%)B+!.I!%)!%,8+1#8+!1#8&.K+)!%@!76<46!

33G!I?&@1+&!B.)I(&G+8!@1%@!/@+3!"!J%/!/?BB+//I?,,#!B.G3,+@+8![%/!/++)!()!'(K?&+!f5!

233+)8(F!2\<!-.J+9+&5!J1+)!,%@+&!&+B1+BM+8!"#!LOC!@.!"+!?/+8!I.&!/@+3!B5!@1+!B.G3.?)8!

1%8!8+B.G3./+8!/,(K1@,#5!%/!%!&+/?,@!.I!"+()K!,+I@!%@!&..G!@+G3+&%@?&+<!01+!&+%B@(.)!J%/!

@1+&+I.&+!&+3+%@+85!%)8!@1+!3&.8?B@!J%/!/@.&+8!()!@1+!I&++*+&<!!

! Q@+3/!%!%)8!"5!J1(,+!)+9+&!8.)+!J(@1!@1+!()8.,+!/?"/@(@?+)@5!1%8!"++)!8.)+!J(@1!

.@1+&!9%&(.?/!%&.G%@(B/5!%)8!@1+&+I.&+!J+&+!+F3+B@+8!@.!"+!/?BB+//I?,<!01+!I()%,!/@+35!



_!

!
!

1.J+9+&5!J%/!)+J!B1+G(/@&#<!01+.&+@(B%,,#5!@1+!B1,.&.+)%,!/1.?,8!&+%B@!J(@1!%!

"()?B,+.31(,(B!&+%K+)@<!01+!I(&/@!.I!@1+!"()?B,+.31(,+/!@.!"+!@+/@+8![%/!/++)!()!'(K?&+!^\!J%/!

K?%)(8()+!B%&".)%@+<!!!!

!

!
! ! ! ?>B@! ! ! !!!?>C@!!! ! !!?>D@!

!
=)1<3'!C;!L?B,+.31(,(B!C+%K+)@/!?/+8!()!/@+3!B!.I!/B1+G+!4!@.!B#B,(*+8!B1,.&.+)%,!

!

]&(K()%,,#5!@1+!&+%B@(.)!G(F@?&+!J%/!&+I,?F+8!%)8!G.)(@.&+8!"#!0ZW!I.&!B.G3,+@(.)<!01+!

8(/%33+%&%)B+!.I!@1+!B1,.&.+)%,!0ZW!/3.@!%)8!%33+%&%)B+!.I!@1+!3&.8?B@!%33+%&+8!%I@+&!4<_!

1.?&/<!-.J+9+&5!I,%/1!B1&.G%@.K&%31#!.I!@1+!B&?8+!G%@+&(%,!3&.8?B+8!.),#!%!7^h!#(+,8!.I!

3?&(I(+8!3&.8?B@5!%)8!@1+!LOC!/@(,,!/1.J+8!%!3&.8?B@!).@!%)%,#@(B%,,#!3?&+<!01+&+I.&+5!@1+!

@(G+!.I!@1+!&+%B@(.)!J%/!()B&+%/+8!@.!.9+&)(K1@5!%)8!@1(/!B1%)K+!,+8!@.!@1+!8+/(&+8!3&.8?B@!

%@!1(K1+&!#(+,8/<!01(/!J%/!B.)I(&G+8!"#!7-!LOC!"+B%?/+!%,,!9()#,!1#8&.K+)/!8(/%33+%&+85!

%)8!@1+!@J.!)+J!3#&(G(8()+!1#8&.K+)/!%33+%&+8!%@!i<7^!%)8!f<67!33G![%/!/++)!()!'(K?&+!i5!

233+)8(F!2\<!!

! 01+!&+%B@(.)!J%/!&+3+%@+8!J(@1!%B+@%G(8()+!%)8!"+)*%G(8()+5!%)8!B&?8+!#(+,8/!

J+&+!J+,,!.9+&!766h!J+&+!."@%()+8!8?+!@.!,+I@.9+&!3.@%//(?G!B%&".)%@+!()!@1+!G(F@?&+<!

A)/@+%8!.I!3?&(I#()K!@1+/+!3&.8?B@/!@1&.?K1!I,%/1!B1&.G%@.K&%31#5!%!/(,(B%b/%)8!3,?K!J%/!

?/+8!@.!&+G.9+!@1+!().&K%)(B!B.G3.)+)@/<!01+!/(,(B%!3,?K!J%/!%",+!@.!#(+,8!&+,%@(9+,#!3?&+!

3&.8?B@/5!%K%()!B.)I(&G+8!J(@1!@1+!8(/%33+%&%)B+!.I!@1+!9()#,!1#8&.K+)!%)8!%33+%&%)B+!.I!

@1+!@J.!)+J!3#&(G(8()+!1#8&.K+)/!%@!i<^j!%)8!f<_f!33G5!%)8!i<f4!%)8!f<f4!33G!I.&!

%B+@%G(8()+!%)8!"+)*%G%8()+5!&+/3+B@(9+,#!['(K?&+/!j!%)8!765!23+)8(F!2\<!01+!G+@1#,!

/?"/@(@?+)@!.I!%B+@%G(8()+!K&.?3!J%/!+%/(,#!(8+)@(I(+8!"#!%!3+%M!%@!4<gf!33G5!()@+K&%@()K!

I.&!V!-<!01+!31+)#,!/?"/@(@?+)@!.I!"+)*%G(8()+!J%/!G.&+!8(II(B?,@!@.!8(/@()K?(/15!8?+!@.!@1+!

.9+&,%3!.I!31+)#,!%)8!()8.,+!3+%M/!()!@1+!%&.G%@(B!&+K(.)<!2,,!+F3+B@+8!3&.@.)/!J+&+!



g!

!
!

%BB.?)@+8!I.&!"?@!/.G+!.9+&,%33()K!%"/.&3@(.)/!J+&+!3&+/+)@5!J1(B1!G%8+!/.G+!.I!

/3+B(I(B!%//(K)G+)@/!9+&#!8(II(B?,@<!

! 01+!.9+&%,,!3+&B+)@!#(+,8/!I.&!@1+!@1&++!/#)@1+/(*+8!3&.8?B@/!%&+!&+3.&@+8!()!'(K?&+!

_<!S1(,+!@1+!3?&(I(+8!#(+,8/!%&+!/,(K1@,#!,+//!@1%)!(8+%,5!@1+!3&.B+8?&+!J%/!.3@(G(*+8!J(@1!

+%B1!B.G3.?)85!J(@1!@1+!3+&B+)@!#(+,8!()B&+%/()K!J(@1!+%B1!&+%B@(.)<! !

! ! !
?>G@H!CIJ!#)'.-!! ?>K@H!DIJ!#)'.-!! ?>L@H!GDJ!#)'.-!

=)1<3'!D;!C+%B@(.)!H&.8?B@/!J(@1!@1+(&!&+/3+B@(9+!3+&B+)@!#(+,8/<!
!

! 01+!8+9+,.3G+)@!.I!%)!+II(B(+)@5!@1&++!/@+3!/B1+G+!@.!/#)@1+/(*+!()8.,+!%33+)8+8!

3#&(G(8()+/!J%/!+/@%",(/1+8!%/!%!&+/?,@!.I!@1(/!&+/+%&B1!3&.T+B@<!2/!/@%@+8!+%&,(+&5!

/?"/@(@?@+8!()8.,+!%33+)8+8!3#&(G(8()+/!1%9+!"++)!I.?)8!@.!1%9+!%)@(UB%)B+&!%"(,(@(+/!%)8!

%)@(3&.,(I+&%@(9+!%B@(9(@#<!01+!B.G3.?)8/!/#)@1+/(*+8!B.?,8!"+!I?&@1+&!+,%".&%@+8!%)8!@1+)!

/?"T+B@+8!@.!"(.,.K(B%,!@+/@()K<!01+!8(II+&+)B+!"+@J++)!@1+!()8.,+!%33+)8+8!3#&(G(8()+/!

3&+9(.?/,#!&+3.&@+8!()!@1+!,(@+&%@?&+!%)8!.?&!)+J!/#)@1+@(B!3&.8?B@/!()9.,9+/!@1+!

&+K(.B1+G(/@&#!.I!()8.,+!%@@%B1G+)@!@.!@1+!3#&(G(8()+<!01+!B.)@&.,!.I!&+K(.B1+G(B%,!

%@@%B1G+)@!&+3&+/+)@/!)+J!B1+G(/@&#!@1%@!G%#!1%9+!+FB(@()K!%33,(B%@(.)/<!'?&@1+&G.&+5!

@1(/!&+%B@(.)!/B1+G+!&+3&+/+)@/!%!)+J!/@&%@+K#!I.&!3&+3%&()K!M+#!()8.,+!"?(,8()K!",.BM/5!

J1(B1!G%#!1%9+!G%)#!I?@?&+!/#)@1+@(B!%33,(B%@(.)/<!

!!

,M;!NOP'3)4'$%0.!

Q'$'30.!

2,,!B1+G(B%,/!J+&+!?/+8!%/!&+B+(9+8!I&.G!@1+!G%)?I%B@?&+&![2,8&(B1!W1+G(B%,/!%)8!'(/1+&!

QB(+)@(I(B\!%)8!/.,9+)@/!J+&+!8&(+8!.9+&!^!%)K/@&.G!G.,+B?,%&!/(+9+/!3&(.&!@.!?/+<!2,,!

/#)@1+/(*+8!B.G3.?)8/!J+&+!B1%&%B@+&(*+8!@1&.?K1!-!LOC5!>WUOQ5!AC5!0ZW5!%)8!G+,@()K!

3.()@<!-ULOC!/3+B@&%!J+&+!."@%()+8!I&.G!%!R&?M+&!_66!O-*!/3+B@&.G+@+&!()!8gU%B+@.)+!



f!

!
!

/.,?@(.)<!Z.JU&+/.,?@(.)!>WUOQ!/3+B@&%!J+&+!."@%()+8!I&.G!%!Q1(G%8*?!;H!_6_6!

()/@&?G+)@!J(@1!%!8(&+B@!()/+&@(.)!3&.B+8?&+<!AC!/3+B@&%!J+&+!."@%()+8!I&.G!%!L(B.,+@!

29%@%&!V46!'0UAC!/3+B@&.G+@+&<!O+,@()K!3.()@/!J+&+!."@%()+8!I&.G!%!/@%)8%&8!%33%&%@?/<!

0ZW!%)%,#/+/!J+&+!3+&I.&G+8!.)!/(,(B%!3,%@+/!J(@1!+(@1+&!_6:_6!1+F%)+b+@1#,!%B+@%@+5!

4_:f_!1+F%)+b+@1#,!%B+@%@+!.&!_6:_6!+@1#,!%B+@%@+b%B+@.)(@&(,+!%/!@1+!+,?%)@5!8+3+)8()K!.)!

B.G3.?)8!3.,%&(@#<!

!

(E)-3-(Dimethylamino)-1-(1-methyl-1H-inden-3-yl)prop-2-en-1-one!

0.!%!766!GZ!&.?)8!".@@.G!I,%/M!+e?(33+8!J(@1!%!G%K)+@(B!/@(&!"%&!J%/!%88+8!!

VU%B+@#,!()8.,+![V<6!K5!7i<j!GG.,\!()!4_!GZ!;O'<!;O'2![V<_!GZ5!f_!GG.,\!J%/!%88+8!%)8!

@1+!&+%B@(.)!G(F@?&+!J%/!&+I,?F+8!.9+&)(K1@<!01+!&+%B@(.)!G(F@?&+!J%/!B..,+8!@.!&..G!

@+G3+&%@?&+5!+9%3.&%@+8!%)8!8&(+8!.)!@1+!M?K+,&.1&!%33%&%@?/5!#(+,8()K!^<6j!K&%G/!

[j^<jh!#(+,8\<!01+!&+/(8?+!J%/!@1+)!8(,?@+8!J(@1!V6!GZ!+@1#,!%B+@%@+!%)8!J%/1+8!@1&++!

@(G+/!J(@1!46!GZ!.I!,(@1(?G!B1,.&(8+!/.,?@(.)<!01+!.&K%)(B!31%/+!J%/!8&(+8!J(@1!%)1#8&.?/!

G%K)+/(?G!/?,I%@+5!%)8!B.)B+)@&%@+8!@.!#(+,8!V<j6!K&%G/![j6h!#(+,8\!.I!%!/.,(85!J1(B1!

+F1("(@+8!@1+!I.,,.J()K!3&.3+&@(+/:!G3:!ijUjVWP!CIk!6<_VV!()!4_:f_![1+FbE@.2B\P!7-![;gU

%B+@.)+\!!!V<67![/5!g-\5!V<ij![/5!V-\5!_<fg![85!=k74<_!-*5!7-\5!f<7_![@5!=kf<i!-*5!7-\5!f<44![@5!

=kf<i!-*5!7-\5!f<^7![85!=kf<i!-*5!7-\5!f<g6![85!=k74<_!-*5!7-\5!i<66![/5!7-\5!i<^_![85!=kf<i!-*5!

7-\P!AC![)+%@\!V6jf!BGU7![W-V\5!4j67!BGU7![W-4\5!7g4_!BGU7![W]\5!744V![WUL\P!;AU>WOQ!'>?!

B%,B?,%@+8!I.&!W7^-7gL4]!@.!"+!44i5!I.?)8!R%/+H+%M!44i<!!

!

!(Z)-3-Chloro-3-(1-methyl-1H-inden-3-yl)acrylaldehyde!

0.!%!766!GZ!&.?)8!".@@.G!I,%/M!+e?(33+8!J(@1!%!G%K)+@(B!/@(&!"%&!J%/!%88+8!@1+!()8.,+!

9()#,.K.?/!%G(8+![6<f66!K5!V<6g!GG.,\!%)8!H]W,V![6<_f_!GZ5!g<4j!GG.,\!()!;WO![46!GZ\<!

01+!G(F@?&+!J%/!&+I,?F+8!I.&!4!1.?&/<!;WO!J%/!&+G.9+8!"#!&.@%&#!+9%3.&%@(.)<!01+!

&+/(8?+!J%/!8(//.,9+8!()!_6!GZ!.I!_6:_6!G(F@?&+!.I!J%@+&:0-'!%)8!/@(&&+8!%@!&..G!

@+G3+&%@?&+!I.&!4^!1.?&/<!01+!G(F@?&+!J%/!+F@&%B@+8!@1&++!@(G+/!J(@1!+@1#,!%B+@%@+![V6!

GZ\!%)8!J%/1+8!J(@1!"&()+![V6!GZ\5!8&(+8!.9+&!G%K)+/(?G!/?,I%@+!%)8!B.)B+)@&%@+8!@.!

#(+,8!6<_66!K![f^<gh!#(+,8\!.I!%!/.,(85!J1(B1!+F1("(@+8!@1+!I.,,.J()K!3&.3+&@(+/:!G3:!__U

g7°WP!CIk6<_V!()!4_:f_![1+FbE@]2B\P!7-![;gU%B+@.)+\!!!^<66![/5!V-\5!g<f7![85!=kf<6!-*5!7-\5!



i!

!
!

f<V^![@5!=ki<6!-*5!7-\5!f<Vj![@5!=ki<6!-*5!7-\5!f<g6![85!=ki<6!-*5!7-\5!f<jf![85!=ki<6!-*5!7-\5!

i<7^![/5!7-\5!76<46![85!=kf<6!-*5!7-\P!AC![)+%@\!V76f![W-4\5!4i4i![]kWU-\5!744g![W]\:!;AU

>WOQ!'>?!B%,B?,%@+8!I.&!W74-76L]W,!@.!"+!47j5!I.?)8!R%/+H+%M!47j<!!

!

4-(1-Methyl-1H-indol-3-yl)pyrimidin-2-amine!

0.!%!766!GZ!&.?)8!".@@.G!I,%/M!+e?(33+8!J(@1!%!G%K)+@(B!/@(&!"%&!J%/!%88+8!@1+!

B1,.&.+)%,!3&+9(.?/,#!/#)@1+/(*+8![6<4_6!K5!7<7^!GG.,\!()!46!GZ!.I!+@1%).,<!>?%)(8()+!

B%&".)%@+![6<^77!K5!4<4i4!GG.,\!%)8!3.@%//(?G!B%&".)%@+![6<V7g!K5!4<4i!GG.,\!J+&+!

%88+8!%)8!@1+!&+%B@(.)!G(F@?&+!J%/!&+I,?F+8!.9+&)(K1@<!01+!&+%B@(.)!G(F@?&+!J%/!B..,+8!@.!

&..G!@+G3+&%@?&+!%)8!@1+!+@1%).,!J%/!&+G.9+8!?/()K!&.@%&#!+9%3.&%@(.)!%)8!8&(+8!.)!@1+!

M?K+,&.1&!%33%&%@?/![6<V4_!K\<!01+!B&?8+!G%@+&(%,!J%/!3?&(I(+8!"#!I,%/1!B1&.G%@.K&%31#!

.)!%!/(,(B%!B.,?G)!J(@1!%!+@1#,!%B+@%@+b%B+@.)(@&(,+!K&%8(+)@!()!J1(B1!B%/+!6<77g!K![^jh!

#(+,8\!.I!3?&(I(+8!3&.8?B@!J%/!."@%()+85!J1(B1!+F1("(@+8!@1+!I.,,.J()K!3&.3+&@(+/:!CIk6<4j!

()!_6:_6![E@]2Bb2B+@.)(@&(,+\P!7-![;gU2B+@.)+\!"!V<jV![/5!V-\5!f<67![85!=k_<_!-*5!7-\5!f<7i![@5!

=kf<_5!7-\5!f<4g![@5!=kf<_!-*5!7-\5!f<^f![85!=kf<_!-*5!7-\5!i<6g![/5!7-\5!i<7^![85!=k_<_!-*5!7-\5!

i<g6![85!=kf<_!-*5!7-\P!AC![)+%@\!V^^j![LU-\5!V7^_![W-4\5!7446![WUL\P!;AU>WOQ!'>?!

B%,B?,%@+8!I.&!W7V-74L^!@.!"+!44^5!I.?)8!R%/+H+%M!44^<!!

!

1-Methyl-3-(2-methylpyrimidin-4-yl)-1H-indole!

0.!%!766!GZ!&.?)8!".@@.G!I,%/M!+e?(33+8!J(@1!%!G%K)+@(B!/@(&!"%&!J%/!%88+8!@1+!

B1,.&.+)%,!3&+9(.?/,#!/#)@1+/(*+8![6<4_6!K5!7<7^7!GG.,\!()!46!GZ!+@1%).,<!2B+@%G(8()+!

1#8&.B1,.&(8+![6<47g!K5!4<4i!GG.,\!%)8!3.@%//(?G!B%&".)%@+![6<V7g!K5!4<4i!GG.,\!J+&+!

%88+8!%)8!@1+!&+%B@(.)!J%/!&+I,?F+8!.9+&)(K1@<!01+!&+%B@(.)!G(F@?&+!J%/!B..,+8!@.!&..G!

@+G3+&%@?&+!%)8!@1+!+@1%).,!J%/!/@&(33+8!.II!?/()K!&.@%&#!+9%3.&%@(.)<!01+!&+/(8?+!J%/!

I(,@+&+8!@1&.?K1!%!/(,(B%!3,?K!J(@1!g6!GZ!.I!%!_6:_6!G(F@?&+!.I!1+F%)+:+@1#,!%B+@%@+<!01+!

/(,(B%!3,?K!J%/!J%/1+8!@J(B+5!.)B+!J(@1!g6!GZ!+@1#,!%B+@%@+!%)8!.)B+!J(@1!g6!GZ!.I!%!

_6:_6!G(F@?&+!.I!+@1#,!%B+@%@+:%B+@.)(@&(,+<!01+!/.,9+)@!I.&!+%B1!J%/1!J%/!&+G.9+8!?/()K!

&.@%&#!+9%3.&%@(.)<!01+!&+/(8?+!J%/!8&(+8!.)!@1+!M?K+,&.1&!%33%&%@?/![6<7_!K5!_jh!#(+,8\!

%)8!+F1("(@+8!@1+!I.,,.J()K!3&.3+&@(+/:!G3:!g^Ugf°W<!CIk6<^4!()!_6:_6!E@]2Bb2B+@.)(@&(,+\P!
7-![;gU%B+@.)+\!!!4<gf![/5!V-\5!V<g6![/5!V-\5!f<4_![@5!=k_<_!-*5!7-\5!f<V6![@5!=kf<_!-*5!7-\5!f<_7!



j!

!
!

[85!=ki<6!-*5!7-\5!f<_f![85!=k_<_!-*5!7-\5!i<7j![/5!7-\5!i<^j![85!=k!_<_!-*5!7-\5!i<g7![85!=ki<6!

-*5!7-\P!AC![)+%@\!V6_6![W-4\5!4j4j![W-V\5!744g![W]\P!;AU>WOQ!'>?!B%,B?,%@+8!I.&!W7^-7VLV!

@.!"+!44V5!I.?)8!R%/+H+%M!44V<!!!

!

1-Methyl-3-(2-phenylpyrimidin-4-yl)-1H-indole 

0.!%!766!GZ!&.?)8!".@@.G!I,%/M!+e?(33+8!J(@1!%!G%K)+@(B!/@(&!"%&!J%/!%88+8!@1+!

B1,.&.+)%,!3&+9(.?/,#!/#)@1+/(*+8![6<4_6!K5!7<7^!GG.,\!()!46!GZ!+@1%).,<!R+)*%G%8()+!

%B+@%@+![6<V_f!K5!4<4i4!GG.,\!%)8!3.@%//(?G!B%&".)%@+![6<V7g!K5!4<4i4!GG.,\!J+&+!%88+8!

%)8!@1+!&+%B@(.)!J%/!&+I,?F+8!.9+&)(K1@<!01+!&+%B@(.)!G(F@?&+!J%/!B..,+8!@.!&..G!

@+G3+&%@?&+!%)8!@1+!+@1%).,!J%/!/@&(33+8!.II!?/()K!&.@%&#!+9%3.&%@(.)<!01+!&+/(8?+!J%/!

I(,@+&+8!@1&.?K1!%!/(,(B%!3,?K!J(@1!g6!GZ!.I!%!_6:_6!G(F@?&+!.I!1+F%)+:+@1#,!%B+@%@+<!01+!

/(,(B%!3,?K!J%/!J%/1+8!@J(B+5!.)B+!J(@1!g6!GZ!+@1#,!%B+@%@+!%)8!.)B+!J(@1!g6!GZ!.I!%!

_6:_6!G(F@?&+!.I!+@1#,!%B+@%@+:%B+@.)(@&(,+<!01+!/.,9+)@!I.&!+%B1!J%/1!J%/!&+G.9+8!?/()K!

&.@%&#!+9%3.&%@(.)<!01+!&+/(8?+!J%/!8&(+8!.)!@1+!M?K+,&.1&!%33%&%@?/![6<47!K5!g_h!#(+,8\!

%)8!+F1("(@+8!@1+!I.,,.J()K!3&.3+&@(+/:<!G3:!gVUgi°W<!CIk6<^4j!()!_6:_6![1+FbE@]2B\P!7-!

[;gU%B+@.)+\!!!^<67![/5!V-\5!f<V^![@5!=kf<6!-*5!7-\5!f<^f![@5!=kf<6!-*5!4-\5!f<__![G5!V-\5!f<f4!

[85!=k_<6!-*5!7-\5!f<j_![85!=kf<6!-*5!4-\5!i<V_![/5!7-\5!i<g_![85!=ki<_!-*5!7-\5!i<f4![85!=k_<6!-*5!

7-\P!AC![)+%@\!V7g6![W-4\5!7_gi![H1+)#,\5!74__![W]\P!;AU>WOQ!'>?!B%,B?,%@+8!I.&!W7j-7_LV!!

@.!"+!4i_5!I.?)8!R%/+H+%M!4i_<!!

!

!

M;!7PP'$-)O!7!



76!

!
!

!

=)1<3'!G;!O%K)(I(+8!7-LOC!/3+B@&?G!.I!@1+!9()#,.K.?/!%G(8+<!

!

!

=)1<3'!K;!O%K)(I(+8!7-LOC!/3+B@&?G!.I!@1+!B1,.&+)%,<!!

4!D()#,!-#8&.K+)/!

2,8+1#8+!-#8&.K+)!

7!D()#,!-#8&.K+)!



77!

!
!

!

=)1<3'!L;!O%K)(I(+8!7-LOC!.I!%&.G%@(B!&+K(.)!.I!()8.,+U3#&(G(8()+!J(@1!L-4!/?"/@(?+)@!

!

!

=)1<3'!I;!O%K)(I(+8!7-LOC!.I!%&.G%@(B!&+K(.)!.I!()8.,+U3#&(G(8()+!J(@1!W-V!/?"/@(@?+)@!

!

!

!

!

!

H#&(G(8()+!
-#8&.K+)!

H#&(G(8()+!
-#8&.K+)!

H#&(G(8()+!
-#8&.K+)!

H#&(G(8()+!
-#8&.K+)!



74!

!
!

!

=)1<3'!>R;!O%K)(I(+8!7-LOC!.I!%&.G%@(B!&+K(.)!.I!()8.,+U3#&(G(8()+!J(@1!H1+)#,!/?"/@(@?+)@!

!

M,;!E'+'3'$8'(!

7!>?3@.)5!=<5!XH#&&.,+!L%@?&%,!H&.8?B@/!J(@1!2)@(@?G.&!H&.3+&@(+/Y5!()!@A"&"%*404;.4)
8(&.&:'*%)8(&.B.*&.4/:!C*#.4/).()A"&"%*404;.4),-"'./&%06)7*;=D5!E8<!"#!O<!Z++5!33!_VUj45!
Q3&()K+&UD+&,%K5!R+&,()b-+(8+,"+&K5!466g<!
4!Q?)8"+&K5!C<5!E(5*;"/6)33!7U_5!2B%8+G(B!H&+//!Z(G(@+85!Z.)8.)5!7jjg<!
V!!]%M8%,+5!=<5!%)8!R.K+&5!;<!F%G=H"&&=)AR>RS!74![_\5!77V4U77V^<!
^!`(+5!'<5!l1%.5!-<5!Z(5!;<5!W1+)5!-<5!m?%)5!-<5!Q1(5!`<5!Z.?5!Z<5!%)8!-?5!n<!9=)<"5=),-"'=)AR>>S!
2&@(B,+!2Q2H<!
_!>?3@.)5!=<5!0+,%)K5!L<5!R%))+&5!E<5!$,?"%,,5!E<5!-%,,5!$<5!'()*+,5!$<5!=(%5!`<5!R%@+/5!Q<5!S+,8+)5!Q<5!
>(K,(.5!R<5!E%@.)5!=<5!R%&+,(5!H<5!'(&(B15!Z<5!Q@%II.&85!=<5!W.33.BM5!O<5!S.&&%,5!E<5!$%)@+&/5!C<5!
$++&@(M%&5!$<5!%)8!]/@+&G%<!C<!C"&%$-"5%*()AR>RS!gg5!j77VUj744<!
!

H#&(G(8()+!
-#8&.K+)!

H#&(G(8()+!
-#8&.K+)!


	Synthesis of indole containing pyrimidines
	Recommended Citation

	Microsoft Word - Honors thesis-Kara.docx

