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?1!3+@1!61@1/%;16!+!,1=!60+/AB/C0+4B/!D%,%;3%9;30,1!/0E+,6-!F53%9-!&3+&!98;;%4&9!+!;+//+608D!

$+&+/B9&! $+;+C/1! %G! ;4%D%&0,E! $+4C%,H,0&4%E1,! $4%99I$%8;/0,E! 41+$&0%,9! C1&=11,! +! @+401&B! %G!

;40D+4B! +D0,19! +,6! +4B/! 3+/0619J! 0,! D+,B! $+919! &3191! 41+$&0%,9! $+,! C1! $+44016! %8&! +&! 4%%D!

&1D;14+&841(!K31!41+$&0%,!61@1/%;D1,&!=+9!E80616!CB!&31!061+!&3+&!&31!;4%68$&0@0&B!%G!$+&+/B9&9!

1D;/%B0,E! <41&&53%9I/0A1! /0E+,69! 09! /0D0&16! CB! &3104! /+$A! %G! 9&+C0/0&B! +&! 4%%D! &1D;14+&841(!

#;1$0G0$+//B-!0&!=+9!3B;%&3190L16!&3+&!;40D+4B!+D0,1!+,6!CI31&14%+4%D+&0$!98C9&4+&19!$+,!609;/+$1!

&31!;3%9;30,1!/0E+,6-!/1+60,E!&%!&31!G%4D+&0%,!%G!$+&+/B&0$+//B!6%4D+,&!;+//+608D!$%D;/1M19!&3+&!

41+$&0@+&1!%,/B!8;%,!31+&0,E(!K309!,%&0%,!=+9!98;;%4&16!CB!&31!9B,&31909!+,6!A0,1&0$!9&86B!%G!+!

;8&+&0@1! %GGI$B$/1! 56! $%D;/1M(! *%,90614+&0%,! %G! &309! %GGI$B$/1! 9;1$019-! &%E1&314! =0&3! &31!

061,&0G0$+&0%,! %G! 98C9&4+&1! $/+9919! &3+&! +41! ,%&! 1GG1$&0@1/B! $%8;/16! +&! 4%%D! &1D;14+&841! 890,E!

;41@0%89! $+&+/B9&9-! /16! &%! &31! 6190E,! %G! +! ,1=! 60+/AB/C0+4B/!D%,%;3%9;30,1! /0E+,6(!:,!N&I<8!

98C9&0&81,&!=+9!+6616!*%&-*! &%!&31!60+/AB/;3%9;30,%!E4%8;!%G!&31!/0E+,6!G4+D1=%4A!&%!0,$41+91!

9&+C0/0&B!%G!&31!D%9&!+$&0@1!$+&+/B9&!$%,G%4D14(!K%!%GG91&!&31!0,$41+916!90L1!%G!&309!98C9&0&81,&-!=1!

+/9%! 41D%@16! &31!#$%$! .D54! E4%8;! %G! &31! ,%,I;3%9;3%4%89I$%,&+0,0,E! 40,E-!=30$3! +//%=16! &31!

$+&+/B9&! &%! +$$%DD%6+&1! C0,60,E! %G! 1@1,! @14B! /+4E1! OI&14&0+4B! ;40D+4B! +D0,1! ,8$/1%;30/19(!

*%D;+416!&%!;41@0%89!$+&+/B9&9-!&31!F53%9I98;;%4&16!$+&+/B9&!1M30C0&9!C1&&14!41+$&0@0&B!C%&3!8,614!

+DC01,&!$%,60&0%,9!+,6!+&!1/1@+&16!&1D;14+&8419(!P&9!891!+//%=9!G%4!&31!$%8;/0,E!%G!+!4+,E1!%G!+D0,1!

,8$/1%;30/19-! 0,$/860,EQ! R"S! 8,30,61416-! RTS! G0@1ID1DC1416I40,E!CI31&14%$B$/1I$%,&+0,0,E-! +,6!
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! T!

RUS!OI&14&0+4B!;40D+4B!+D0,19-!1+$3!%G!=30$3!;41@0%89/B!41V80416!+!60GG141,&!$+&+/B9&! &%!+$301@1!

%;&0D+/!4198/&9(!

)*$%+,-'$.+*!

! K31!$%8;/0,E!%G!+4B/!R;9186%S3+/061!1/1$&4%;30/19!=0&3!+D0,19!&%!G%4D!$+4C%,H,0&4%E1,!R*HWS!

C%,69! 09! +,! 0D;%4&+,&! &4+,9G%4D+&0%,! =0&3! +;;/0$+&0%,9! 0,! +! @+401&B! %G! G01/69(! P,! ;+4&0$8/+4-!

&4+,90&0%,ID1&+/I$+&+/BL16!+4B/!+D0,+&0%,!41+$&0%,9!+41!%,1!%G!&31!D%9&!8916!41+$&0%,!$/+9919!0,!&31!

9B,&31909!%G!;3+4D+$18&0$+/!$+,606+&19("#$!5+//+608DIC+916!$+&+/B9&9!+41!+D%,E!&31!D%9&!1GG1$&0@1!

G%4!$+&+/B&0$!+4B/!+D0,+&0%,!41+$&0%,9(%!?1!3+@1!+!/%,E9&+,60,E!0,&1419&!0,!&31!61@1/%;D1,&!%G!,1=!

/0E+,69! G%4! ;+//+608DI$+&+/BL16! *HW! C%,6IG%4D0,E! 41+$&0%,9( & # ' !#;1$0G0$+//B-! %84! E4%8;! 3+9!

$41+&16!+!@+401&B!%G!60+/AB/C0+4B/!D%,%;3%9;30,1!/0E+,69!&%!98;;%4&!56!$+&+/B9&9!&3+&!+41!30E3/B!

+$&0@1! G%4! &31! $%8;/0,E! %G! D+,B! $/+9919! %G! +4B/! 1/1$&4%;30/19! =0&3! +! C4%+6! 4+,E1! %G! +D0,1!

,8$/1%;30/19(!

! K31! D1$3+,09D! CB! =30$3! ;+//+608D! $+&+/BL19! *HW! $4%99I$%8;/0,E! 41+$&0%,9! 09! =1//!

6%$8D1,&16!R#$31D1!":S('#(!K31!1/1D1,&+4B!9&1;9!%G!&3191!41+$&0%,9-!0,$/860,E!%M06+&0@1!+660&0%,!

R#$31D1!"<S-)!+D0,1!C0,60,E!R#$31D1!"*S-*!+,6!4168$&0@1!1/0D0,+&0%,!R#$31D1!"'S-+#",!!%$$84!+&!

%4! ,1+4! +DC01,&! &1D;14+&841! 890,E! 56! $%D;/1M19! /0E+&16! CB! 60+/AB/C0+4B/! D%,%;3%9;30,19(!

X%=1@14-!D%9&!$8441,&/B!8916!9B,&31&0$!;4%&%$%/9!&3+&!1M30C0&!+!C4%+6!98C9&4+&1!9$%;1!+41!$+44016!

%8&!+C%@1!4%%D!&1D;14+&841(!)+,B!1+4/B!41;%4&9!%G!56I$+&+/BL16!+4B/!+D0,+&0%,!41+$&0%,9!0,$/8616!

1M+D;/19!%G!41+$&0%,9!48,!+&!4%%D!&1D;14+&841-!C8&!&31!98C9&4+&1!9$%;19!%G!&3191!;4%&%$%/9!=141!

E1,14+//B! /0D0&16! +,6! 0,$/8616! @14B! G1=! ;40D+4B! +/0;3+&0$! +D0,1! ,8$/1%;30/19('-./# "" . "% !<B!

0,$41+90,E! &31! 41+$&0%,! &1D;14+&841! +,6! 61@1/%;0,E! ,1=! /0E+,69-! %84! E4%8;! 3+9! C11,! +C/1! &%!

0D;4%@1!C%&3!&31!$+&+/B9&!41+$&0@0&B!+,6!9&+C0/0&B(&#"&."(0

0 0
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!

! U!

/'0121(34(51'0&*.#$.'(678+$01#.#(&*,(9%1:.+-#(/$-,.1#(+;(<=121*$&%7(/$18#4(

(

! !

!

! K31!@+9&!D+Y%40&B!%G!+4B/!+D0,+&0%,!41+$&0%,9!&3+&!;4%$116!+&!4%%D!&1D;14+&841!891!+/A%M061!

C+919-""."%!9%!=1!$3%91!&%!1D;/%B!W+N&I<8!6840,E!%84!41+$&0%,!61@1/%;D1,&(!<+916!%,!;41@0%89!

4198/&9! G4%D! %84! E4%8;! 0,60$+&0,E! &3+&! +D0,19! $+,! 609;/+$1! 60+/AB/C0+4B/! D%,%;3%9;30,1!

98;;%4&0,E!/0E+,69-")!=1!+,&0$0;+&16!&3+&!+!A1B!$3+//1,E1!&%!G+$0/0&+&0,E!+!C4%+614!9$%;1!%G!*HW!

$%8;/0,E!41+$&0%,9!+&! 4%%D!&1D;14+&841!=%8/6!C1!+@%060,E! &31!;4%68$&0%,!%G!%GGI$B$/1!+4B/H56!

9;1$019!98$3!+9!>"*0+,6!>)"+!&3+&!G%4D!&34%8E3!&31!41+$&0%,!%G!%,I$B$/1!56!$%D;/1M19!=0&3!1M$199!

;40D+4B!+D0,1!%4!CI31&14%$B$/1I$%,&+0,0,E!98C9&4+&19-!419;1$&0@1/B!R#$31D1!":S(!K31!G%4D+&0%,!

%G!C%&3!&B;19!%G!56!$%D;/1M19!R0(1(-!>!+,6!>)S!/0A1/B!3+9!+!,1E+&0@1!0D;+$&!%,!;4%68$&0@1!$+&+/B&0$!

&84,%@14-$,.$$0+,6!D0,0D0L0,E!&3104!;4%68$&0%,!$%8/6!1,+C/1!D%41!1GG1$&0@1!$+&+/B909-!;+4&0$8/+4/B!

+&!4%%D!&1D;14+&841(!

! X1410,-!D1$3+,09&0$!9&86019!+,6!/0E+,6!6190E,!0,G%4D16!&31!61@1/%;D1,&!%G!+!;4+$&0$+//B!891G8/!

$+&+/B9&!&3+&!;4%D%&19!*HW!$4%99I$%8;/0,E!41+$&0%,9!0,@%/@0,E!+!@+401&B!%G!+4B/!R;9186%S3+/0619!

A. Catalytic Cycle and Possible Catalyst 
Decomposition Products

L1ÐPd0

PdII XL1

Ar

PdIIL1

Ar
H
N

R

PdII

H2N

X Ar

NH2

R

R

PdII XL1

Ar

H2N
R

ArX

H2N R

NaOt-Bu

HOt-Bu
+

NaX

N
H

Ar
R

B. Facile Oxidative Addition

LÐPd0
PhCl

PdII ClL

Ph

reaction time = 110 min at -40 ¡C 
(Ref 7a; L = SPhos) 
t1/2 = 60 s at RT 
(Ref 7b; L = XPhos)

THF or toluene

C. Rapid Amine Binding

PhÐNH2

PdII ClL

Ph

reaction time = 10 min at RT 
(Ref 8; L = SPhos)

toluene

PdII ClL

Ph

H2N
Ph

D. Fast Reductive Elimination

PdII NL

Ar

t1/2 < 37 s at 20 ¡C
(Ref 10b; L = RuPhos)
Ar = 3-methoxyphenyl

1,4-dioxane
LÐPd0+

PCy2

i-Pr

i-Pr

i-Pr

XPhos

I

II

III

IV

V

Possible Off-cycle Catalyst Species

PdII

N

X Ar

N
VI

R

R

PCy2

OMeMeO

SPhos

PCy2

Oi-Pri-PrO

RuPhos

Me

Ph
N

Me

Ph
Ar
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!

! Z!

+,6!;40D+4B!+D0,1!,8$/1%;30/19(!K31!F53%9I98;;%4&16!$+&+/B9&!$+,!%;14+&1!+&!4%%D!&1D;14+&841!

0,!D+,B!$+919-!=30$3!+//%=9!G%4!+!E41+&14!&%/14+,$1!%G!C+91I91,90&0@1!98C9&4+&19!41/+&0@1!&%!;41@0%89!

$+&+/B9&!9B9&1D9!&3+&!%;14+&1!+C%@1!4%%D!&1D;14+&841-!=30/1!41&+0,0,E!&31!61904+C/1!V8+/0&019!%G!

&3%91! 9B9&1D9-! 98$3! +9! /%=! $+&+/B9&! /%+60,E9! +,6! G+9&! 41+$&0%,! A0,1&0$9( $% !K31! $+&+/B9&! $+,!

+$$%DD%6+&1!9&140$+//B!30,61416!+4B/!3+/0619!+,6!+D0,19-!=30$3!=141!,%&!98$$199G8//B!$%8;/16!CB!

%84!E4%8;[9!41$1,&/B!61@1/%;16!56!$+&+/B9&!9B9&1D!&3+&!1D;/%B9!+,!+D0,1!C+91("'1#"'/!P,!+660&0%,!

&%!609;/+B0,E!0D;4%@16!9&+C0/0&B!+,6!41+$&0@0&B!+&!4%%D!&1D;14+&841-!&31!F53%9I98;;%4&16!$+&+/B9&!

9B9&1D!93%=9!30E3!+$&0@0&B!=31,!31+&16-!1,+C/0,E!&31!$%8;/0,E!%G!98C9&4+&19!&3+&!6%!,%&!=%4A!=1//!

+&! 4%%D! &1D;14+&841(!:/&%E1&314-! &31! ;41$+&+/B9&! C+916! %,!F53%9! $+,! ;14G%4D! &31! G8,$&0%,! %G!

$+&+/B9&9! C+916! %,! &3411! 60GG141,&! /0E+,6! G+D0/019Q! <41&&53%9! R8,30,61416! ;40D+4B! +D0,19S-"&2#-!

53*53%9!+,6!R&I<8S53*53%9!ROI&14&0+4B!+D0,19S-"'3!+,6!.53%9!R+4B/!3+/0619!%4!+D0,19!$%,&+0,0,E!

G0@1ID1DC1416I40,E!CI31&14%$B$/19S("'-!

?1#-=$#(&*,(@.#'-##.+*(

@1:1=+821*$(+;(A1B(C&$&=7#$#(;+%(?++2(D1281%&$-%1(!%7=(!2.*&$.+*(?1&'$.+*#((

! P,0&0+/!&19&0,E!%G!$+&+/B&0$!41+$&0%,9!0,60$+&16!&3+&!$%8;/0,E9!%G!*%&-*I98C9&0&8&16!+4B/!C4%D061!

1/1$&4%;30/19!=0&3!;40D+4B!+D0,19!=141!19;1$0+//B!$3+//1,E0,E!G%4!$+&+/B9&9!C+916!%,!<41&&53%9!

RE3S! +,6! .53%9! REFS! +&! 4%%D! &1D;14+&841$&#$'!R911! #8;;%4&0,E! P,G%4D+&0%,S(! :9! ,%&16! 0,! &31!

P,&4%68$&0%,-!=1! 3B;%&3190L16! &3+&! $+&+/B9&! 61+$&0@+&0%,! 09! +! A1B! G+$&%4! 0,! &31! /+$A! %G! E1,14+/!

98$$199!G%4!56I$+&+/BL16!*HW!$%8;/0,E!41+$&0%,9!$+44016!%8&!+&!4%%D!&1D;14+&841(!:,!+/&14,+&0@1!

1M;/+,+&0%,!09!&3+&!&31!$+&+/B9&!09!9&+C/1-!C8&!4+&1!%G!&31!;4%68$&0@1!*HW!$%8;/0,E!41+$&0%,!09!9/%=!

+&! 4%%D!&1D;14+&841(!K%!60GG141,&0+&1!C1&=11,! &3191! &=%!;%990C0/0&019-! 41+$&0%,!$+/%40D1&4B!=+9!

8916!&%!D%,0&%4!&31!;4%E4199!%G!&31!41+$&0%,!%G!TIC4%D%I"-ZI60D1&3B/C1,L1,1!+,6!(I;4%;B/+D0,1!

R\0E841! ":S(! *+&+/B9&9! C+916! %,! <41&&53%9! RE3S! +,6! .53%9! REFS! +41! +D%,E! &31! D%9&! +$&0@1!
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!

! ]!

$+&+/B9&9!&3+&!%84!E4%8;!3+9!61@1/%;16!G%4!&31!+4B/+&0%,!%G!;40D+4B!+D0,19-!9%!&31!%M06+&0@1!+660&0%,!

$%D;/1M! RN:*S!;41$+&+/B9&9!C1+40,E! &3191! /0E+,69! RG!3-!G!FS!=141! &19&16! 0,0&0+//B($(!P,!C%&3!

$+919-!&3191!$+&+/B9&9!;4%68$16!9D+//!+D%8,&9!%G!&31!*HW!$%8;/16!;4%68$&!R^"_`S-!C8&!&31!$+&+/B9&!

+$&0@0&B!61$41+916!=0&30,!&31!G049&!"_HU_!D0,!%G!&31!41+$&0%,(!:660&0%,+//B-!+G&14!"!3!%G!41+$&0%,!

&0D1-!G411!<41&&53%9!%4!.53%9!=+9!&31!%,/B!61&1$&+C/1!;3%9;3%489I$%,&+0,0,E!9;1$019!0,!&31!%"5!

W)2!9;1$&48D!R\0E841!"<-!911!#8;;%4&0,E!P,G%4D+&0%,!G%4!+,+/%E%89!6+&+!G%4!&31!41+$&0%,!890,E!

G!FS(!K3191!4198/&9!+41!0,!+E411D1,&!=0&3!&31!3B;%&31909!&3+&!91V819&4+&0%,!%G!&31!;+//+608D!+9!+!

,%,I;3%9;30,1I/0E+&16!$%D;/1M!09!+!$+891!%G!$+&+/B9&!61+$&0@+&0%,!+,6!&31!4198/&0,E!/%=!B01/69!G%4!

&31!41+$&0%,9!$+44016!%8&!+&!4%%D!&1D;14+&841!890,E!G!3!+,6!G!F(!X%=1@14-!C1$+891!&31!G!3I!

+,6!G!FI6140@16! $+&+/B9&9! 93%=16! +$&0@0&B! 0,! &31! G049&! G1=!D0,8&19! %G! &31! 41+$&0%,9! +&! 4%%D!

&1D;14+&841-!=1!+,&0$0;+&16!&3+&!30E3!B01/69!%G!&31!*HW!$%8;/16!;4%68$&!$%8/6!C1!+$301@16!=0&3!+!

$+&+/B9&!&3+&!=+9!D%41!9&+C/1!&%=+46!61+$&0@+&0%,!8,614!&3191!$%,60&0%,9(!
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!

! a!

!
H.I-%1(34(R:S!*%D;+409%,!%G!41+$&0%,!&0D1!$%84919!+9!D1+98416!CB!41+$&0%,!$+/%40D1&4B!G%4!&31!

41+$&0%,!93%=,!=0&3!$+&+/B9&9!G!3HG!J(R:4!b!ZIRTIR&40D1&3B/90/B/S1&3B/!C1,L%+&1SS(!R<S!%"5!W)2!

9;1$&48D!%G! &31! 41+$&0%,!1D;/%B0,E!G!3! +9! &31!;41$+&+/B9&! +G&14!"!3(!21+$&0%,!$%,60&0%,9Q!"(_!

DD%/!TIC4%D%I"-ZI60D1&3B/C1,L1,1-!"(Z!DD%/!(I;4%;B/+D0,1-!"(Z!DD%/!W+N&I<8-!_("!DD%/!(I

6%61$+,1! R0,&14,+/! 9&+,6+46S-! T(]! %4! ](_! cD%/! G!*! 0,! KX\! R"(_! )! dTIC4%D%I"-ZI

60D1&3B/C1,L1,1eS!D+0,&+0,16!+&!Ta(_!f*!0,!ND,0*+/!$+/%40D1&14(!W%&1Q!G!3!41G149!&%!;41$+&+/B9&!

=0&3!E3-!G!F!&%!&3+&!=0&3!EF-!1&$(!21+$&0%,!F*!$%,@1490%,9!G%4!1+$3!$+&+/B9&Q!G!3!b!g`-!G!F!

b!g`-!G!K!b!a_`-!G!L!b!a]`-!G!M!b!g_`-!G!J!b!ga`(!!

!

!

! :!A1B!60GG141,$1!C1&=11,!.53%9!+,6!<41&&53%9!09! &31!N.D54!98C9&0&81,&!+&! &31!UI;%90&0%,!0,!

.53%9!R@9(!N)1!0,!<41&&53%9S-!=30$3!=+9!6190E,16!&%!E41+&/B!G+@%4!&31!,IC%8,6!$%,G%4D+&0%,!%G!

&31!N:*!R\0E841!T:S("'-!<1$+891!&31!EIC%8,6!09%D14!1M30C0&9!9/%=14!4168$&0@1!1/0D0,+&0%,",3!+,6!

$+,!&389!C13+@1!+9!+,!%GGI$B$/1!56!41914@%04-"'-!=1!3B;%&3190L16!&3+&!+660,E!+!/+4E14!98C9&0&81,&!+&!

&31!UI;%90&0%,!%G!&31!/0E+,6!G4+D1=%4A!$%8/6!0D;+4&!+660&0%,+/!9&+C0/0&B!%,&%!&31!4198/&0,E!$+&+/B9&!

!

!"#

!"$

!"%

!"&

!"'

!"(

!")

!"*

!"+

#

! "! #! $! %! &! '!

!
"#
$
%
&
'(
)*
+

,-./().-0+

!"#$%&'()*#+&,)-,*%.*/&,#0-.1(%-'#23#+.4&%/5-*%3

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

!"#$%

&'$

!"#$%

&'(

!"#$%)

&'*

!"$%)&'#)

!"$% &'+

!"#$%

&',

���������������������������	�
�����������

��

6"#!"$#708#9:-)*%(5#&;#9:-,*#8-.)*/&,#

!".+/"'0&+%)12#+0$%+.-34$51-+-+

6%##+-+

L2

i-PrO

PCy2

i-Pr

i-Pr
i-Pr

t-BuO

PCy2

i-Pr

i-Pr
R

L3
R = i-Pr

L4
R = H

t-BuO

PCy2

i-Pr

i-Pr
R

MeO

L5
R = i-Pr

L6 (GPhos) 
R = H

L1

MeO

PCy2

i-Pr

i-Pr
i-Pr

MeO

Commercial Ligands

4Õ

3

6

(BrettPhos) (EPhos)

Newly Synthesized Ligands

3

6

4Õ

Pd Ar

Br

Ln

Br

+
1.4 equiv NaOt-Bu

26 ¡C, THF, 1 h

NH

H2N
Me Me

0.25 mol% or 
0.5 mol% OAnMe

Me

Me Me

Ar =

O

O
TMS

OAn =
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!

! h!

CB! G84&314! G+@%40,E! &31!,IC%8,6! 09%D14! 41/+&0@1! &%! &31!EIC%8,6! 09%D14(! P,! +$$%46! =0&3! &309!

3B;%&31909-!$3+,E0,E!&31!*UI98C9&0&81,&!G4%D!N.I54!RG!FS! &%!N&D<8!RG!K-!G!LS!90E,0G0$+,&/B!

61$41+916! &31! 4+&1!%G!$+&+/B9&!61+$&0@+&0%,! 41/+&0@1! &%! &31!;4%68$&0@1! 41+$&0%,! 4+&1-!+/&3%8E3! &31!

41+$&0%,!9&0//!G+0/16!&%(41+$3!G8//!$%,@1490%,!=0&30,!"!3!R\0E841!":S(!?31,!&31!aIN)1!E4%8;!&3+&!09!

;4191,&! 0,!<41&&53%9-!C8&!,%&!.53%9-!=+9!+6616! &%! &31! /0E+,6! G4+D1=%4A!$%,&+0,0,E! &31!N&I<8!

98C9&0&81,&!RG!M-!G!JS-!&31!+D0,+&0%,!;4%$199!=+9!G+9&!1,%8E3!41/+&0@1!&%!$+&+/B9&!61+$&0@+&0%,!

&%!,1+4/B!41+$3!$%D;/1&0%,!=0&30,!"!3(!K31!;4%E41990%,!G4%D!G!3(+,6!G!F! &%!&31!D%9&!+$&0@1!

$+&+/B9&-!G!J-!93%=9!&31!C1,1G0&!%G!0D;4%@0,E!&31!4+&0%!%G!&31!4+&1!%G!;4%68$&0@1!41+$&0%,!&%!&3+&!%G!

$+&+/B9&! 61+$&0@+&0%,(! *%,90614+&0%,! %G! $+&+/B9&! 9&+C0/0&B! 09! /199! %G&1,! +,! 1M;/0$0&! G%$89! %G! +4B/!

+D0,+&0%,!$+&+/B9&!61@1/%;D1,&!1GG%4&9-!C8&! 0&!+;;1+49! &%!C1!+,! 0D;%4&+,&!D1&40$! 0,!*HW!$4%99I

$%8;/0,E!41+$&0%,9(!!
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!

! i!

!
H.I-%1( F4( R:S!,-EI09%D1409D!%C914@16! 0,! 9%D1!60+/AB/C0+4B/!D%,%;3%9;30,1IC+916!N:*9(!:!

C8/A014!2!E4%8;!61$41+919!&31!41/+&0@1!;%;8/+&0%,!%G!&31!EIC%8,6!09%D14(!R<S!:D0,1!C0,60,E!D%61!

;41@0%89/B! ;4%;%916! G%4! j53%9I98;;%4&16! N:*($)! R*S! *%D;+409%,! %G! &31! ;14G%4D+,$1! %G!

;41$+&+/B9&9!RG!M-!G!JJ!:4!b!ZIRTIR&40D1&3B/90/B/S1&3B/!C1,L%+&1SS!G%4!&31!$%8;/0,E!%G!OIC4+,$316!

;40D+4B!+D0,19(!21+$&0%,!$%,60&0%,9Q!_(Z!DD%/!TIC4%D%I"-ZI60D1&3B/C1,L1,1!%4!"IR&"%&IC8&%MBSI

ZI$3/%4%C1,L1,1-! _(]a! DD%/! $B$/%31MB/+D0,1! %4! &"%&I%$&B/+D0,1-! _(]a! DD%/! W+N&I<8-! _(_Z!

DD%/!(I6%61$+,1!R0,&14,+/!9&+,6+46S-!_(Z!%4!T(_!cD%/!G!*!0,!_(T!D7!KX\!+&!2K(!

!

! ?1!,1M&!9%8E3&!&%!1M+D0,1!1+$3!$+&+/B9&k9!41+$&0@0&B!=0&3!60GG141,&!+4B/!3+/0619!+,6!+D0,19-!

=0&3!+!;+4&0$8/+4!1D;3+909!%,!C8/A014!OIC4+,$316!;40D+4B!+D0,19(!P&!3+9!;41@0%89/B!C11,!98EE19&16!

&3+&! +D0,1! C0,60,E! +,6l%4! 61;4%&%,+&0%,!D+B! %$$84!=31,! &31! 56! 09! ;%90&0%,16! +=+B! G4%D! &31!

!

"!

#!

$!

%!

&!

'!

(!

)!

*!

"!!

!
"
#
$
%
&
'
(
)#
$

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

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

!"#$%&'(

)*#

!",$%&'(

)*#

t-BuO

H
N

Me Me

t-Bu

!",$%&'(

)*+

H
N

Me

Me

RO Cy2
P

i-Pr

i-Pr
i-Pr

Pd

Ar

X

RO

PCy2

i-Pr

i-Pr
i-Pr

Pd

X

Ar

A. Pd Complex C,O-Isomerism

O-Bound IsomerC-Bound Isomer

B. Amine Binding Hypothesis

Cy2
P

i-Pr

i-Pr

Pd

Ar

X

NH2R

Me

Me
H

PCy2

i-Pr

i-Pr
i-Pr

Pd

X

Ar

RH2N

More facile 
amine binding

R' R''

R'R''

R = Me (BrettPhos, L1)
Mixture of C,O-Isomers

R = i-Pr (EPhos, L2)
Only C-Isomer

R'
R'

OA5

!"BuO Cy2
P

#"Pr

#"Pr
i-Pr

MeO

Pd

Ar

Br

OA6

!"BuO Cy2
P

#"Pr

#"Pr
H

MeO

Pd

Ar

Br

4Õ

6

3

X +
1.4 equiv NaOt-Bu

RT, THF, 1 h

H2N RÕ

0.1 mol% or
 0.5 mol% OAnR

NH
R RÕ
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!

! g!

9&140$+//B!30,61416!&4009%;4%;B/!+4B/!G4+ED1,&!%G!&31!/0E+,6!R\0E841!T<S($)!#8$3!+,!+D0,1!C0,60,E!

D1$3+,09D!09!8,/0A1/B!=0&3!$+&+/B9&9!98;;%4&16!CB!/0E+,69!EFHEJ-!=30$3!G%4$1!&3104!$%4419;%,60,E!

N:*9!RG!FHG!JS!0,&%!&31!,IC%8,6!$%,G%4D+&0%,(!X%=1@14-!=1!3B;%&3190L16!&3+&!&31!$+&+/B9&[9!

+$&0@0&B!D0E3&!C1!0,$41+916!0,!$%8;/0,E!41+$&0%,9!0,@%/@0,E!D%41!30,61416!OIC4+,$316!+D0,19!0G!

&31!ZkI.D54!E4%8;!=141!41D%@16!&%!4168$1!&31!9&140$!30,64+,$1!+99%$0+&16!=0&3!&31!&4+,90&0%,!9&+&19!

G%4! +D0,1! C0,60,E! +,6l%4! 61;4%&%,+&0%,(! K309! D%60G0$+&0%,! ;4%@16! $40&0$+/! G%4! 1,+C/0,E! &31!

$%8;/0,E!%G!9%D1!OIC4+,$316!;40D+4B!+D0,19(!\%4!1M+D;/1-!G!J!09!90E,0G0$+,&/B!D%41!1GG1$&0@1!

&3+,!G!M! G%4! $%8;/0,E! 41+$&0%,9! 0,@%/@0,E! $B$/%31MB/+D0,1! %4! &"%&I%$&B/! +D0,1! ,8$/1%;30/19!

R\0E841! T*S(! N@14+//-! 1D;/%B0,E!G!J! ;4%@0616! &31! C19&! $%DC0,+&0%,! %G! $+&+/B9&! 9&+C0/0&B! +,6!

98C9&4+&1!9$%;1!%G!&31!$+&+/B9&9!&19&16-$*!/0A1/B!C1$+891!0&!D14E19!&31!D%9&!0D;%4&+,&!G1+&8419!%G!

/0E+,69! 8916! 0,! ;41@0%89! $+&+/B&0$! 9B9&1D9! R\0E841! USQ! +! /+4E1! 98C9&0&81,&! *%&-*! &%! &31!

60+/AB/;3%9;30,%!E4%8;!R3+F).53%9S!&%!9&+C0/0L1!&31!$+&+/B9&-!+,!1/1$&4%,I6%,+&0,E!D1&3%MB!E4%8;!

0,!&31!aI;%90&0%,!R3+F)<41&&53%9S!&%!0D;4%@1!&31!41+$&0%,!4+&1-!+,6!+!3B64%E1,!+9!&31!ZkI98C9&0&81,&!

R3+F)53*53%9-!R&I<8S53*53%9S!&%!1,+C/1!&31!C0,60,E!%G!9&140$+//B!61D+,60,E!+D0,1!,8$/1%;30/19(!

!

!
H.I-%1( K4(*%DD%,! 60+/AB/C0+4B/!D%,%;3%9;30,1! /0E+,69! 8916! &%! 98;;%4&! 56! $+&+/B9&9! G%4! &31!

+4B/+&0%,!%G!60GG141,&!&B;19!%G!;40D+4B!+D0,1!,8$/1%;30/19(!m1B!/0E+,6!G1+&8419!+41!30E3/0E3&16(!

!

!

(

(

OMe

MeO PCy2

i-Pr

i-Pr

i-Pr

BrettPhos (L1)

Primary Amine 
Arylation

2-Aminooxazole, 
4-Bromothiazole 

Couplings

PR1R2

NMe2Me2N

PhCPhos

R1, R2 = Ph 

(t-Bu)PhCPhos

R1 = t-Bu, R2 = Ph

!-Tertiary Primary 
Amine Arylation

Oi-Pr

PCy2

i-Pr

i-Pr

i-Pr

EPhos (L2)

H
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!

! "_!

!##1##21*$(+;(CNA(C+-8=.*I(C&$&=7#.#(&$(6.I01%(D1281%&$-%1#((

! :/&3%8E3!$+&+/B9&9!C+916!%,!<41&&53%9!RE3S!%G&1,!6%!,%&!;4%68$1!*HW!$%8;/16!;4%68$&!0,!30E3!

B01/6!+&!4%%D!&1D;14+&841-!&31B!+41!1GG1$&0@1!$+&+/B9&9!+&!30E314!&1D;14+&8419("&2#-!K%!41$%,$0/1!&31!

60GG141,$1!0,!$+&+/B9&!;14G%4D+,$1!C1&=11,!41+$&0%,9!$+44016!%8&!+&!4%%D!&1D;14+&841!+,6!&3%91!

&3+&!+41!31+&16-!91@14+/!D1$3+,09&0$!1M;140D1,&9!=141!;14G%4D16!890,E!E3IC+916!$+&+/B9&9(!K31!

9&86019!=141!0,0&0+&16!CB!$%//1$&0,E!41+$&0%,!&0D1!$%8491!6+&+!G%4!+!D%61/!+D0,+&0%,!41+$&0%,!90D0/+4!

&%!&31!%,1!8916!G%4!&31!/0E+,6!61@1/%;D1,&!619$40C16!+C%@1!R3+F)\0E841!"S(!K=%!061,&0$+/!914019!%G!

41+$&0%,9!=141! +//%=16! &%! ;4%$116! G%4! "! 3! +&! 4%%D! &1D;14+&841-! 6840,E!=30$3! &0D1! &31B! 1+$3!

;4%68$16!+;;4%M0D+&1/B!T_`!B01/6!%G! $%8;/16!;4%68$&! R\0E841!ZS(!#8C91V81,&/B-!%,1! 914019!%G!

41+$&0%,9!=+9!+//%=16!&%!$%,&0,81!+&!4%%D!&1D;14+&841!G%4!8;!&%!TZ!3%849(!'840,E!&309!1M&1,616!

41+$&0%,!;140%6-!D0,0D+/!+660&0%,+/!;4%68$&!=+9!G%4D16-!$%,909&1,&!=0&3!&31!4198/&!93%=,!0,!\0E841!

":(!K31!%&314!914019!%G!41+$&0%,9!=+9!31+&16!&%!g_!f*!+G&14!&31!G049&!3%84!%G!41+$&0%,!&0D1!+&!4%%D!

&1D;14+&841(!P,!&309!$+91-!+!V8+,&0&+&0@1!B01/6!%G!;4%68$&!=+9!G%4D16!+G&14!nh!3!Rna!3!+&!g_!f*S(!

K3191!4198/&9-!&+A1,!&%E1&314!=0&3!&31!4198/&9!0,!\0E841!"-!0,60$+&1!&3+&!*HW!$%8;/0,E!;4%D%&16!CB!

&31!E3I98;;%4&16! N:*! $+,! %$$84! 41+60/B! +&! 4%%D! &1D;14+&841-! C8&! =31,! &31! 7H56! $%D;/1M!

61+$&0@+&19!+,6!%,/B!G411!E3! 09!%C914@16! 0,!9%/8&0%,!R\0E841!"<S-! &31!41+$&0%,!D0M&841!D89&!C1!

31+&16! &%! G+$0/0&+&1! ;4%68$&0@1! *HW! $%8;/0,E(! K31! ,116! G%4! 31+&0,E! +G&14! 6099%$0+&0%,! %G! &31!

;3%9;30,1! /0E+,6!98EE19&9! &3+&! &31! 41I1,&4B!%G!%GGI$B$/1! 9;1$019! R1(E(-!>l>)-!#$31D1!":S! 09! +,!

1/1D1,&+4B!9&1;!&3+&!,1$1990&+&19!30E314!41+$&0%,!&1D;14+&841!0,!D+,B!$+&+/B&0$!;4%&%$%/9(!

! !
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!

! "T!

4+&0%!G%4!&31!4+&1!%G!&31!;4%68$&0@1!41+$&0%,!41/+&0@1!&%!&31!4+&1!%G!$+&+/B9&!61+$&0@+&0%,(!?1!989;1$&!

&3+&! &31! 9+D1! 9&48$&84+/! G1+&8419!%G!EJ! &3+&! /16! &%! &309!30E3! 4+&0%! +&! 4%%D! &1D;14+&841! +41! +/9%!

419;%,90C/1! G%4! &31! 30E314! 41+$&0@0&B! %G! &31!EJIC+916! $+&+/B9&! 41/+&0@1! &%! &31!E3IC+916! $+&+/B9&!

%C914@16!+&!g_!f*!890,E!!!+9!&31!$+&+/B9&!;41$849%4(!21+$&0%,9!=0&3!!(+,6!E3(R%4!EJS!&3+&!=141!

;14G%4D16!+&!4%%D!&1D;14+&841!606!,%&!B01/6!+,B!6190416!;4%68$&(!K31!,%&0%,!&3+&!,%,I;3%9;30,1I

/0E+&16!%GGI$B$/1!56!9;1$019-!98$3!+9!!-!D+B!41$%DC0,1!=0&3!G411!/0E+,6!&%!G%4D!%,I$B$/1!$+&+/B9&9!

=31,! 31+&16! 09! $%,909&1,&! =0&3! &31! C1,1G0$0+/! 1GG1$&! %G! +6616! 1V80@+/1,&9! %G! 60+/AB/C0+4B/!

D%,%;3%9;30,1!/0E+,6!0,!D+,B!56I$+&+/BL16!*HW!$4%99I$%8;/0,E!41+$&0%,9(&!

!

0 0

! 0

H.I-%1(M4(21+$&0%,!&0D1!$%8491!890,E!!!+9!+!;41$+&+/B9&(!21+$&0%,!$%,60&0%,9Q!_(]!DD%/!TIC4%D%I

"-ZI60D1&3B/C1,L1,1-! _(h! DD%/! (I31MB/+D0,1-! _(h! DD%/! W+N&I<8-! _(_]! DD%/! (I6%61$+,1!

R0,&14,+/!9&+,6+46S-!T(]!cD%/!!-!](_!cD%/!E3(%4!EJ!0,!_(]!D7!"-ZI60%M+,1!+&!g_!f*(!*+/0C4+&16!F*!

B01/69(!#11!#8;;%4&0,E!P,G%4D+&0%,!G%4!G8//!61&+0/9(!'+9316!/0,19!+41!0,&1,616!&%!E8061!&31!1B1!+,6!

6%!,%&!41G/1$&!+!A0,1&0$!G0&(!

!

! N,/B!+! 9D+//!+D%8,&!%G! G411!E3(=+9!%C914@16!=31,!1M$199!(I31MB/+D0,1!=+9!9&04416!=0&3!

G!3O!+&!4%%D!&1D;14+&841!G%4!"!3-!98EE19&0,E!&3+&!609;/+$1D1,&!%G!E3!%$$849!G4%D!+,!0,&14D160+&1!

%&314! &3+,!+,!N:*!R3+F)))l)))-!#$31D1!"S(!K309!$%,&4+9&9!=0&3!;41@0%89!9&86019! 0,!=30$3!0&!=+9!

Br + NHH2N n-hex

n-hex
Me

Me Me

Me0.5 mol% A
1.0 mol% Ln

1.4 equiv NaOt-Bu
90 ¡C

1,4-dioxane

!

"!

#!

$!

%!

&!

'!

(!

)!

*!

"!!

! & "! "& #! #&

!
"#
$%
&'
(
)

*"+#&',)

!"

!#

PdBr

H2N

n-hex

NH2

n-hex

Me

Me

A
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!

! "U!

%C914@16!&3+&!&31!+660&0%,!%G!1M$199!;40D+4B!+D0,1!&%!5R*I&%/S%I!%4!5&I<8%I/0E+&16!56!N:*9!R3+F)))-!

#$31D1!"S!4198/&16!0,!&31!G%4D+&0%,!%G!;3%9;30,1IG411!$%D;%8,69!+,+/%E%89!&%!!("*!:660&0%,+//B-!

X+4&=0E!%C914@16!+!90D0/+4!C09R+D0,1S!W0!$%D;/1M!=31,!+!R<PW:5SW0R:4S*/!9;1$019!=+9!&41+&16!

=0&3!+,!1M$199!%G!;40D+4B!+D0,1(%,!:/&3%8E3!!!$+&+/BL16!*HW!C%,6!G%4D+&0%,!0,!&31!;4191,$1!%G!

E3(=31,!31+&16!R\0E841!]S-!41/+&16!C09R+D0,1S56R:4S<4!+,6!C09R+D0,1SW0R:4S*/!$%D;/1M19!6%!,%&!

+/=+B9! $+&+/BL1! +4B/! +D0,+&0%,! 41+$&0%,9(! \%4! 1M+D;/1-! &31! $%DC0,+&0%,! %G! 5R*I&%/S%0 +,6!

C09R+D0,1S56R:4S<4!$%D;/1M19!606!,%&!G%4D!+,!+$&0@1!$+&+/B9&("*30\84&314-!&31!+G%41D1,&0%,16!W0I

C+916!C09R+D0,1S!$%D;/1M!$%8/6!,%&!;4%D%&1!9&%0$30%D1&40$!*HW!$%8;/0,E!=31,!31+&16! 0,! &31!

;4191,$1! %G!<PW:5! 98;;%4&0,E! /0E+,6(%,! K3191! $%//1$&0@1! %C914@+&0%,9! 98EE19&! &3+&! $%D;/1M19!

98$3!+9!!!+41!41/1@+,&!0,!D+,B!;40D+4B!+D0,1!+4B/+&0%,!41+$&0%,9-!+,6!&31!G+$0/0&B!=0&3!=30$3!&31B!

41I1,&14!&31!;4%68$&0@1!$+&+/B&0$!$B$/1!61;1,69!%,!C%&3!&31!D1&+/!R1(E(-!56!%4!W0S!+,6!&31!98;;%4&0,E!

/0E+,6(!

/'+81(+;(?++2(D1281%&$-%1(CNA(C+-8=.*I(?1&'$.+*#(-#.*I(G!J(&#($01(9%1'&$&=7#$(

K31!891!%G!;41$+&+/B9&!G!J%"!%$!1,+C/16!&31!4%%D!&1D;14+&841!$%8;/0,E!%G!+4B/!R;9186%S3+/0619!

=0&3!+!@+401&B!%G!;40D+4B!+/0;3+&0$!+D0,1!+,6!+,0/0,1!$%8;/0,E!;+4&,149!=0&3!/%=!$+&+/B9&!/%+60,E9!

+,6! 93%4&! 41+$&0%,! &0D19! R&B;0$+//B! "! 3S($&!E%&-*I98C9&0&8&16! +4B/! $3/%40619! RKQ-! K8S! +,6! +4B/!

C4%D0619!RK&-!K=S!=141!$%8;/16!1GG0$01,&/B-!1@1,!&3%8E3!&3191!+41!60GG0$8/&!$/+9919!%G!1/1$&4%;30/19!

G%4! $+&+/B9&9! /0E+&16!=0&3!<41&&53%9! RE3S! +,6!.53%9! REFS!=31,! &31! 41+$&0%,9! +41! 48,! +&! 4%%D!

&1D;14+&841!R911!#8;;%4&0,E!P,G%4D+&0%,S(!:,!8,30,61416!+4B/!0%6061!RK"S!=+9!$%8;/16!0,!30E3!

B01/6-!=30$3! 09!,%&1=%4&3B!C1$+891!+4B/! 0%6061!1/1$&4%;30/19!%G&1,!93%=!4168$16! 41+$&0%,! 4+&19!

41/+&0@1!&%!+4B/!C4%D0619(%%!\0,+//B-!+,!8,30,61416!+4B/!&40G/+&1!=+9!41+60/B!$%8;/16!=0&3!+,!+,0/0,1!

RK'S(!P,!9%D1!$+919-!31+&!41/1+91!=+9!,%&16!0,!&31!G049&!91@14+/!D0,8&19!%G!&31!41+$&0%,9-$&#$'!C8&!0,!

%,/B!%,1! 0,9&+,$1!=+9! &31! 41+$&0%,!,1E+&0@1/B!+GG1$&16!CB! &309!1M%&314DQ!%,!"(_!DD%/!9$+/1-!+!
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!

! "Z!

61$41+916!;4%68$&!B01/6!=+9!%C914@16!G%4!K'!=31,!&31!41+$&0%,!@0+/!=+9!,%&!98CD14E16!0,!+!4%%D!

&1D;14+&841!=+&14!C+&3-!+!D%60G0$+&0%,!&3+&!=+9!,%&!,11616!=31,!&31!$%8;/0,E!=+9!$+44016!%8&!%,!

_(T!DD%/!9$+/1(%&!

:4B/!3+/0619!%4!+D0,19!$%,&+0,0,E!+!G411!;40D+4B!+/$%3%/!RK,-!K$S-%'!91$%,6+4B!+D0,1!RK*-!K%S-!

%4!+D061!RK'-!K+S! G8,$&0%,+/!E4%8;!E+@1!30E3!B01/69-!+,6!91@14+/!CI31&14%$B$/1I$%,&+0,0,E!+4B/!

3+/0619! +,6!+D0,19! +41! G1+&8416! +9! 98C9&4+&19(!'19;0&1! &31!30E3! 41+$&0@0&B!%G! &31!G!J! $+&+/B9&-!

91@14+/! $31D%91/1$&0@1! 41+$&0%,9! =141! +$301@16(! \%4! 1M+D;/1-! D1&3B/! ZIC4%D%C1,L%+&1! =+9!

91/1$&0@1/B!$%8;/16!0,!&31!;4191,$1!%G!+,!+4B/!$3/%4061!RK1S(!:660&0%,+//B-!ZI+D0,%;0;14060,1!=+9!

$%8;/16! ;416%D0,+,&/B! +&! &31! ;40D+4B! +D0,%! E4%8;! RK*S(! \%4! &31! 41+$&0%,! %G! +4B/! C4%D061!31-!

W+N)1!=+9! 8916! +9! &31! C+91! &%! +@%06! $%D;1&0&0@1! &4+,919&140G0$+&0%,(%(!2168$&0%,! %G! &31! +4B/!

3+/061!&%!&31!+41,1!=+9!,%&!%C914@16-%)!+/&3%8E3!+!9D+//!+D%8,&!%G!+4B/!D1&3B/!1&314!=+9!%C914@16!

=31,!&31!$4861!41+$&0%,!D0M&841!=+9!+,+/BL16!890,E!"X!W)2!Rn]`S(!

54%$168419!890,E!G!J!=141!+C/1!&%!1GG0$01,&/B!$%8;/1!9&140$+//B!30,61416!;40D+4B!+D0,19!8,614!

4%%D!&1D;14+&841!$%,60&0%,9-!+,!+6@+,&+E1!%G!&309!D1&3%6!41/+&0@1!&%!%84!E4%8;[9!;41@0%89!=%4A!

890,E!9%/8C/1!+D0,1!C+919-!=30$3!$%8/6!,%&!+$$%DD%6+&1!OI&14&0+4B!+D0,19!%4!*%&-*I98C9&0&8&16!

+,0/0,19("'1! \%4! 1M+D;/1-! &31! 41+$&0%,! %G! TI$3/%4%;B4+L0,1! +,6! &"%&I%$&B/+D0,1! %$$84416! 8,614!

D8$3!D0/614!$%,60&0%,9!&3+,!&3%91!G%4D14/B!41V80416!RK;S("'3#%*!P,!+660&0%,!&%!30,61416!+/0;3+&0$!

+D0,19-!*%&-*I98C9&0&8&16!+,0/0,19!RKI-!K0-!K.S!$%8/6!C1!$%8;/16!0,!30E3!B01/6-!&3%8E3!0,!&31!$+919!

%G!+,!1M&41D1/B!30,61416!+,0/0,1!RK0S!%4!+!30,61416!1/1$&4%,I61G0$01,&!+,0/0,1!RK.S-!+!/%,E14!41+$&0%,!

&0D1!=+9!41V80416!RTZ!3S(!./1$&4%,I61G0$01,&!+,0/0,19!RK1-!K.-!KR-!KQ-!K+-!K8-!K$S!=141!1GG0$01,&/B!

$%,@14&16!&%!;4%68$&!8,614!&31!$%8;/0,E!$%,60&0%,9-!0,$/860,E!G/8%40,+&16!+,0/0,19!RK.-!KRS-!=30$3!

3+@1!C11,!619$40C16!+9!$3+//1,E0,E!,8$/1%;30/19!0,!56I$+&+/BL16!$%8;/0,E!41+$&0%,9(%+0#%D1!%G!&31!

1/1$&4%,I61G0$01,&!+,0/0,19!RK.-!K+-!K8S!;14G%4D16!C19&!=31,!W+N53!=+9!8916!0,!;/+$1!%G!W+N&I<8!
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!

! "a!

41+$&0%,9(!56!b!56!/%+60,E-!7!b!&%&+/!/0E+,6!/%+60,E(!#"(Z!1V80@!W+N)1-!Z]!D0,!41+$&0%,!&0D1(!$TZ!

3(!%"(Z!1V80@!W+N53(!

!

P,!91@14+/!$+919-!=1!$%D;+416!%84!$%,60&0%,9!&%!&3%91!8916!G%4!90D0/+4!%4!061,&0$+/!$%8;/0,E!

41+$&0%,9!&3+&!=141!;41@0%89/B!41;%4&16(!\%4!1M+D;/1-!41+$&0%,9!0,@%/@0,E!G/8%40,+&16!+,0/0,19!K.!

+,6!KR!=141!G%4D16!890,E!/199!$+&+/B9&!RaH"]IG%/6S!+,6-!0,!&31!$+91!%G!KR-!93%4&14!41+$&0%,!&0D1!R"!

3!@9(!TZ!3S!=30/1!9&0//!%;14+&0,E!+&!4%%D!&1D;14+&841-%+!1@1,!&3%8E3!&31!+,0/0,19!=1!1D;/%B16!+41!

10&314! D%41! 1/1$&4%,I61G0$01,&! %4! D%41! 9&140$+//B! 30,61416! &3+,! &3%91! 0,! &31! ;41@0%89! 9&86B(!

*%D;%8,6!K8!=+9!;41@0%89/B!;41;+416!CB!%84!E4%8;!890,E!+!<41&&53%9IC+916!$+&+/B9&("&-!o,614!

%84!,1=!$%,60&0%,9-!=1!=141!+C/1! &%!90D8/&+,1%89/B!4168$1! &31!+D%8,&!%G!$+&+/B9&! RCB!UIG%/6S-!

&1D;14+&841!R2K!@9(!""_!f*S-!+,6!41+$&0%,!&0D1!R"!3!@9(!"Z!3S-!30E3/0E3&0,E!&31!0D;4%@16!41+$&0@0&B!

%G!G!J(!\0,+//B-!&31!4%%D!&1D;14+&841!$%,60&0%,9!+//%=16!G%4!&31!891!%G!W+N&I<8!&%!;41;+41!K=(!

541@0%89/B!;8C/09316!$%,60&0%,9!31+&16!&31!41+$&0%,!D0M&841!&%!"__!f*!0,!&31!;4191,$1!%G!+!=1+A14!

C+91-!mN53-!,1$1990&+&0,E!/%,E14!41+$&0%,!&0D19!Ra!3S-!C8&!%84!4%%D!&1D;14+&841!$%,60&0%,9!890,E!

W+N&I<8!4198/&16!0,!G8//!$%,@1490%,!&%!;4%68$&!=0&30,!"!3-!=30/1!D+0,&+0,0,E!+!$+&+/B9&!/%+60,E!

90D0/+4!&%!&3+&!1D;/%B16!0,!&31!;41@0%89!41;%4&(&$!

P,!9%D1!0,9&+,$19-!;%09%,0,E!%4!9/%=0,E!%G!41+$&0%,9!3+9!C11,!%C914@16!=0&3!CI31&14%$B$/1I

$%,&+0,0,E!+4B/!3+/061!%4!+D0,1!98C9&4+&19(!\%4!1M+D;/1-!TI+D0,%;B4060,1!$+,!G8,$&0%,!+9!+!/0E+,6!

G%4!56RPPS(!#&0//-!KQ!=+9!G%4D16!1GG0$01,&/B!+&!4%%D!&1D;14+&841!0,!"!3-!1@1,!&3%8E3!90D0/+4!$%8;/0,E!

;4%$19919!;41@0%89/B! 41V80416!31+&0,E! Ri_H"__!f*S!=0&3!D%41!$+&+/B9&! R"(hH"UIG%/6S! G%4! /%,E14!

41+$&0%,! &0D19! RTZHU_!3S(&%!\0,+//B-!K;! 3+6!C11,!;41@0%89/B!;41;+416!890,E!%84!53*53%9IC+916!

$+&+/B9&("'3!W%=!=1!+41!+C/1!&%!891!+!93%4&14!41+$&0%,!&0D1!R"!3!@9(!TZ!3S!+&!+!/%=14!&1D;14+&841!

R2K!@9(!"T_!f*S-!=30/1!9&0//!890,E!/199!$+&+/B9&(!K31!G+9&14!4+&1!%G!*HW!C%,6!G%4D+&0%,!R0(1(-!93%4&14!

41+$&0%,!&0D1S!+,6!/%=14!&1D;14+&841!+@%06!&31!G%4D+&0%,!%G!&31!:4N&I<8!9061!;4%68$&-!=30$3!=+9!
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!

! "h!

$%D;1&0&0@1/B!;4%68$16!8,614!&31!;41@0%89!41+$&0%,!$%,60&0%,9-!4198/&0,E!0,!+!/%=14!B01/6!&3+,!&3+&!

%C914@16!3141!Rg_`!@9(!]_`S(!P&!09!;%990C/1!&3+&!98$3!+!90E,0G0$+,&!0D;4%@1D1,&!09!%C914@16!G%4!

&309!41+$&0%,!C1$+891!&31!/+4E1!N&I<8!E4%8;!%,!&31!/0E+,6!p;4%&1$&9q!&31!$+&+/B9&!G4%D!61E4+6+&0%,!

CB! &31!;B4+L0,1-!=30/1! &31! 41D%@+/!%G! &31! .I54!E4%8;! 0,! &31! /0E+,6[9!ZkI;%90&0%,!9&0//! +//%=9! G%4!

C0,60,E!%G!&31!9&140$+//B!61D+,60,E!&"%&I%$&B/+D0,1!,8$/1%;30/1(!

!

! (
H.I-%1(S4(/'+81(+;($01(%++2($1281%&$-%1(&%7=(&2.*&$.+*(+;(,%-IT=.Q1(#-"#$%&$1#4!(
!P9%/+&16!B01/69!+41!41;%4&16!+9!&31!+@14+E1!%G!&=%!48,9(!#&+,6+46!41+$&0%,!$%,60&0%,9Q!+4B/!3+/061!

R"(_!DD%/S-!+D0,1!R"(Z!DD%/S-!W+N&I<8!R"(Z!DD%/S-!dM!D%/`e!G!J-!KX\!R_(]!D7S-!2K-!"!3(!""(T!

DD%/! +4B/! 3+/061-! "(_! DD%/! +D0,1(& #21+$&0%,! $%,60&0%,9Q! +4B/! 3+/061! R_(]! DD%/S-! +D0,1! R_(h!

DD%/S-!W+N&I<8!R_(h!DD%/S-!_(h]!D%/`!G!J-!KX\!R_(T]!D7S-!2K-!"!3(!

!

?1! ,1M&! 1M+D0,16! G!J! 0,! &31! 41+$&0%,9! %G! D%41! $%D;/1M! 98C9&4+&19! 8,614! %84! 4%%D!

&1D;14+&841! $%,60&0%,9(! *HW! $4%99I$%8;/0,E! 41+$&0%,9! 0,@%/@0,E! ;3+4D+$18&0$+/! 6140@+&0@19!
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!

! "i!

;%991990,E!D8/&0;/1!G8,$&0%,+/!E4%8;9!3+@1!C11,!93%=,!&%!1M30C0&!+!30E3!G+0/841!4+&1(&&!K31!G!JI

C+916!$+&+/B9&!9B9&1D!1,+C/16!&31!$%8;/0,E!%G!91@14+/!30E3I$%D;/1M0&B!D%/1$8/19!=30/1!E1,14+//B!

+//%=0,E! G%4! /%=! $+&+/B9&! /%+60,E9! +,6! 93%4&! 41+$&0%,! &0D19(! K3191! 0,$/8616! &31! +4B/+&0%,! %G! +!

;B4060,1I!+,6!;B40D060,1I$%,&+0,0,E!+,0/0,1!RFUS-!=30$3!09!+!G4+ED1,&!%G!&31!+,&0I718A1D0+!648E!

F/11@1$-!&%!G%4D!KU(!:660&0%,+//B-!91@14+/!+4B/!3+/061I$%,&+0,0,E!;3+4D+$18&0$+/9!C1+40,E!D8/&0;/1!

G8,$&0%,+/!E4%8;9-!98$3!+9!+D%M+;0,1!R3%S-!/%4+&+60,1!R3#S-!;14;31,+L0,1!R3$S-!+,6!1&%40$%M0C!R3-S-!

=141!1GG0$01,&/B!&4+,9G%4D16!&%!&31!*HW!$%8;/16!;4%68$&(!

/'+81(+;(CNA(C+-8=.*I(?1&'$.+*#(-#.*I(G!J(C&$&=7#$(B.$0(61&$.*I!

! :9!,%&16!0,!&31!P,&4%68$&0%,-!D%9&!C4%+6I9$%;1!;4%&%$%/9!G%4!56I$+&+/BL16!+4B/!+D0,+&0%,!+41!

$+44016!%8&!+C%@1!4%%D!&1D;14+&841(!?1!1,61+@%416!&%!$%D;+41!&31!1GG1$&0@1,199!%G!G!J!&%!&3+&!

%G! ;41@0%89! $+&+/B9&9! 8,614! 98$3! $%,60&0%,9-! +,6! &%! 1M+D0,1! =31&314! 41+$&0%,9! &3+&! =141!

8,98$$199G8/! +&! 4%%D! &1D;14+&841! 890,E!G!J! =%8/6!=%4A!=0&3! 31+&0,E(&'!\049&-! =1! 1M+D0,16!

91@14+/! $%8;/0,E! 41+$&0%,9! &3+&!=141! 98$$199G8/! +&! 4%%D! &1D;14+&841-! +,6! &3+&! 606! ,%&! $%,&+0,!

G8,$&0%,+/!E4%8;9!&3+&!=%8/6!C1!;4%C/1D+&0$!+&!g_!f*-! &%!;4%C1!&31!E1,14+/!;14G%4D+,$1!%G! &31!

G!J!$+&+/B9&!=31,!31+&16!R\0E841!iS(!:/&3%8E3!&3191!1M+$&!;4%68$&9!RK&-!K,-!KQ-!K+S!3+@1!,%&!

C11,!;41@0%89/B!;41;+416!890,E!$+&+/B9&9!98;;%4&16!CB!60+/AB/C0+4B/!D%,%;3%9;30,1!/0E+,69-!&31!

+D%8,&!%G!G!J!8916!G%4!&3191!41+$&0%,9!09!+&!%4!C1/%=!&31!/1@1/9!;41@0%89/B!41;%4&16!CB!%84!E4%8;!

G%4!&31!90D;/19&!$%8;/0,E!41+$&0%,9!0,@%/@0,E!;40D+4B!+/0;3+&0$!+D0,19("&2#-!!

! P,!+660&0%,!&%!&31!$%8;/0,E!41+$&0%,9!41;1+&16!G4%D!\0E841!a-!=1!1@+/8+&16!41+$&0%,9!&3+&!

=141! ;41@0%89/B! 41;%4&16! CB! %84! E4%8;!=0&3! %&314! /0E+,69(! \%4! 1M+D;/1-! 8,614! &31! $%,60&0%,9!

1D;/%B16!G%4!K&&-(&31!+D%8,&!%G!$+&+/B9&!R61$41+916!"_IG%/6S!+,6!41+$&0%,!&0D1!R"!3!@9(!T_!3S!=141!

C%&3!98C9&+,&0+//B!0D;4%@16!41/+&0@1!&%!&3%91!=0&3!+!<41&&53%9IC+916!$+&+/B9&("&-!:660&0%,+//B-!G!J(

;14G%4D16!D8$3!C1&&14!&3+,!53*53%9I!%4!R&I<8S53*53%9IC+916!$+&+/B9&9!G%4!$%8;/0,E!41+$&0%,9!
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!

! "g!

0,@%/@0,E!OI&14&0+4B!;40D+4B!+D0,19-"'3!$%,909&1,&!=0&3!%84!%C914@+&0%,!+&!4%%D!&1D;14+&841!R3+F)

\0E841!a-!K;S()*%D;%8,69!K""-!K''-!+,6!K,,!=141!;41;+416!890,E!G!J!=0&3!/199!$+&+/B9&!RZH]I

G%/6S!+,6!93%4&14!41+$&0%,!&0D19!R"!3!@9(!aHTZ!3S!&3+,!&31!;41@0%89!41;%4&("'3!!

*14&+0,!41+$&0%,9!0,@%/@0,E!G0@1ID1DC1416I40,E!CD31&14%$B$/0$!98C9&4+&19!=141!,%&!1GG1$&0@1!

+&!4%%D!&1D;14+&841(!\%4!1M+D;/1-!K11(+,6!K;;!E+@1!,%!B01/6!+&!4%%D!&1D;14+&841(&(('19;0&1!&3191!

60GG0$8/&019! 8,614! 4%%D! &1D;14+&841! $%,60&0%,9-( +&! 30E314! &1D;14+&8419! &31! F53%9IC+916!G!J!

;41$+&+/B9&!1,+C/16!&31!$%8;/0,E!41+$&0%,9!&3+&!G%4D16!K11!+,6!K;;!=0&3!/199!$+&+/B9&!RUHZIG%/6S!

&3+,! %84! E4%8;[9! ;41@0%89/B! 41;%4&16! .53%9! REFSIC+916! $+&+/B9&-! 8,614! %&314=091! 061,&0$+/!

$%,60&0%,9("'-# &) (:660&0%,+//B-! 0D06+L%/1I$%,&+0,0,E! +D0,19! E+@1! /%=! ;4%68$&! B01/69! +&! 4%%D!

&1D;14+&841-!=30$3!$%8/6!C1!0D;4%@16!0,!9%D1!$+919!8;%,!890,E!31+&16!41+$&0%,!$%,60&0%,9!R911!

#8;;%4&0,E!P,G%4D+&0%,!G%4!61&+0/9S(!:/&3%8E3!&3191!$%8;/0,E!41+$&0%,9!+41!V80&1!60GG141,&!&3+,!&31!

D%61/!41+$&0%,!0,!\0E841!"-!=1!989;1$&!&3+&!&31!0D;4%@16!41+$&0@0&B!%G!G!J!41/+&0@1!&%!&31!.53%9I

C+916!$+&+/B9&!G%4!&3191!41+$&0%,9!09!681!&%!&31!0D;4%@16!9&+C0/0&B!%G!&31!$+&+/B9&!&%=+46!61+$&0@+&0%,!

CB!CI31&14%$B$/0$!98C9&4+&19(!
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!

! TT!

f*-!"!3(!"2198/&9!G4%D!\0E841!a!RK&-!KRS!+,6!\0E841!i!RK""S(!#21+$&0%,!$%,60&0%,9Q!+4B/!3+/061!R_(Z!

DD%/S-!+D0,1!R_(]a!DD%/S-!W+N&I<8!R_(]a!DD%/S-!dM!D%/`e!56RN:$S$-!dTM!D%/`e!EJ!R56QEJ!b!

"QTS-!KX\!R_(T!D7S-!2K!*%!g_!f*-!"!3(!$56QEJ!b!"QT(!o90,E!=+&14!;41+$&0@+&0%,!;4%&%$%/(&*!

!

!

C+*'=-#.+*#(

! F80616! CB! +! $%DC0,+&0%,! %G!D1$3+,09&0$! +,+/B909! +,6! /0E+,6! 6190E,-!=1! 61@1/%;16! +! ,1=!

60+/AB/C0+4B/!D%,%;3%9;30,1!/0E+,6-!F53%9!REJS-! &3+&!98;;%4&9!+!;+//+608D!$+&+/B9&!$+;+C/1!%G!

;4%D%&0,E!30E3/B!1GG0$01,&!$%8;/0,E!C1&=11,!+!@+401&B!%G!+4B/!3+/061!+,6!;40D+4B!+D0,1!$%8;/0,E!

;+4&,149(!K31!G!J!$+&+/B9&!9B9&1D!6140@16!G4%D!F53%9!1,+C/16!4%%D!&1D;14+&841!*HW!$%8;/0,E!

41+$&0%,9!=0&3!98C9&+,&0+//B!D%41!$%D;/1M!98C9&4+&19!&3+,!3+6!;41@0%89/B!C11,!41;%4&16-!=0&3!30E3!

/1@1/9!%G!1GG0$01,$B-!C%&3!0,!&14D9!%G!$+&+/B9&!41V80416!+,6!41+$&0%,!&0D1(!*14&+0,!$%8;/0,E!41+$&0%,9!

0,@%/@0,E! G0@1ID1DC1416I40,E!CI31&14%$B$/1I$%,&+0,0,E! 98C9&4+&19! 41V80416! 31+&0,E-! C8&! =31,!

31+&16!&3191!41+$&0%,9!;4%$11616!0,!1M$1//1,&!B01/6(!N@14+//-!&31!,1=!$+&+/B9&!9B9&1D!;4%D%&19!&31!

$%8;/0,E! %G! +! =0614! 4+,E1! %G! +D0,19! &3+,! %84! E4%8;[9! ;41@0%89/B! 619$40C16! C0+4B/;3%9;30,1I

98;;%4&16!9B9&1D9!=0&3!1V8+/!%4!E41+&14!1GG0$01,$B(!?1!061,&0G016!+,6!9B,&3190L16!+!C09R+D0,1S56H

+4B/!$%D;/1M!R!S-!+!;8&+&0@1!%GGI$B$/1!$+&+/B9&!9;1$019($+!K309!$%D;/1M!=+9!,%&!$+;+C/1!%G!1,&140,E!

&31!$+&+/B&0$!$B$/1!+&!4%%D!&1D;14+&841!C8&!=+9!G%8,6!&%!C1!+!$%D;1&1,&!$+&+/B9&!;41$849%4!+&!g_!

f*-!=30$3!09!+!&1D;14+&841!&B;0$+/!%G!D+,B!56I$+&+/BL16!*HW!$%8;/0,E!;4%&%$%/9(!?31,!31+&16!

=0&3!!(+9!&31!56!9%84$1-!&31!F53%9IC+916!$+&+/B9&!1M30C0&16!+!D8$3!G+9&14!41+$&0%,!4+&1!&3+,!&31!

$%4419;%,60,E!<41&&53%9IC+916!$+&+/B9&(!?1!C1/01@1!&31!E41+&14!1GG0$01,$B!%G!&31!,1=!$+&+/B9&!+&!

4%%D!&1D;14+&841!$%D;+416!&%!;41@0%89/B!61@1/%;16!60+/AB/C0+4B/!D%,%;3%9;30,1IC+916!$+&+/B9&9!

+40919! C1$+891! &31! ,1=! $+&+/B9&! 1M30C0&9! +,! 0D;4%@16! 4+&0%! %G! &31! 4+&1! %G! ;4%68$&0@1! %,I$B$/1!

$+&+/B&0$!9&1;9!41/+&0@1!&%!&3+&!%G!61&40D1,&+/!$+&+/B9&!61+$&0@+&0%,(!:&!1/1@+&16!&1D;14+&8419-!&31!

0,$41+916!41+$&0@0&B!+40919!G4%D!+!$%DC0,+&0%,!%G!&309!0D;4%@16!4+&0%!=0&3!+$$1990C/1!+$&0@+&0%,!%G!

%GGI$B$/1!9;1$019!C+$A!0,&%!&31!;4%68$&0@1!$B$/1(!
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!

! TU!

!//GC)!D<@(CGAD<AD((

/-88+%$.*I()*;+%2&$.+*(

.M;140D1,&+/!;4%$168419-!9;1$&4+/!6+&+-!+,6!+660&0%,+/!A0,1&0$!6+&+(!!

!XD6G?()AHG?5!D)GA(

C+%%1#8+*,.*I(!-$0+%(

>9C8$3=+/sD0&(168!

!-$0+%(C+*$%."-$.+*#(

!#('()(!+,6!.(*(2(!$%,&40C8&16!1V8+//B(!

A+$1#!

K31!+8&3%49!61$/+41!&31!G%//%=0,E!$%D;1&0,E!G0,+,$0+/!0,&1419&R9SQ!)PK!3+9!;+&1,&9!%,!/0E+,69!&3+&!

+41! 619$40C16! 0,! &309! D+,89$40;&-! G4%D! =30$3! #(7(<! +,6! G%4D14! $%=%4A149! 41$10@1! 4%B+/&B!

;+BD1,&9(!

!CYAGZE<@[5<AD((

K309! =%4A! =+9! 98;;%4&16! CB! &31! WPX! RF4+,&! W%(! 2U]F)"TTZiUS! +,6! +! WPX! 5%9&6%$&%4+/!

\1//%=930;! 8,614!F4+,&!W%(!\UTF)"TiTUi! R#('()(S(!:,B!%;0,0%,9-! G0,60,E9-! $%,$/890%,9-! %4!

41$%DD1,6+&0%,9!1M;419916!0,!&309!D+&140+/!+41!&3%91!%G!&31!+8&3%49!+,6!6%!,%&!,1$199+40/B!41G/1$&!

&31!@01=9!%G!&31!WPX(!?1!&3+,A!)0//0;%41#0ED+!G%4!&31!6%,+&0%,!%G!<41&&53%9!RE3S!+,6!TI0%6%I

T[-Z[-a[I&4009%;4%;B/IU-aI60D1&3%MBC0;31,B/!R<41&&53%9HPS!+,6!W0;;%,!*31D0$+/!G%4!&31!6%,+&0%,!

%G!$3/%4%60$B$/%31MB/;3%9;30,1(!?1!&3+,A!'4(!.9C1,!5(!m(!N/91,!G%4!&31!6%,+&0%,!%G!3Q!+,6!.53%9!

REFS(! ?1! +$A,%=/16E1! '4(! :/1M! #$38;;1-! '4(! 20$3+46! 708-! '4(! t14%,0A+! m%&&09$3! +,6! '4(!

*3409&0,1!WE8B1,!R)PKS!G%4!&3104!31/;!0,!160&0,E!&309!D+,89$40;&(!K309!;+;14!09!6160$+&16!&%!'4(!

:,0/!#(!F84+D(!

?1;1%1*'1#(
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!

! TZ!

!

"(! R+S! 2%8E3/1B-! #(! '(J! u%46+,-! :(! )(! K31! )160$0,+/! *31D09&[9! K%%/C%MQ! :,! :,+/B909! %G!

21+$&0%,9!o916!0,!&31!584980&!%G!'48E!*+,606+&19(!GF)2"=F),-"'F)F\33-!HI-!UZ]"HUZhg(!RCS!

#$3,10614-!W(J!7%=1-!'(!)(J!#+B/1-!2(!:(J!K+491//0-!)(!:(J!7+,648D-!F(!:(!<0E!'+&+! G4%D!

53+4D+$18&0$+/!5+&1,&9Q!:!*%D;8&+&0%,+/!:,+/B909!%G!)160$0,+/!*31D09&9[!<41+6!+,6!<8&&14(!

GF)2"=F),-"'F)F\3J-!HB-! ZUi]HZZ_T(! R$S!<4%=,-!'(!F(J!<%9&4vD-! u(!:,+/B909! %G! 5+9&! +,6!

54191,&!#B,&31&0$!)1&3%6%/%E019!%,!)160$0,+/!*31D09&4BQ!?3141!X+@1!://!&31!W1=!21+$&0%,9!

F%,1w!GF)2"=F),-"'F)F\3J-!HB-!ZZZUHZZ]i(!

T(! 280LI*+9&0//%-!5(J!<8$3=+/6-!#(!7(!:;;/0$+&0%,9!%G!5+//+608DI*+&+/BL16!*xW!*4%99I*%8;/0,E!

21+$&0%,9(!,-"'F)J";F!F\3J-!@@K-!"T]aZH"TaZg(!

U(! \%4!41$1,&!1M+D;/19!%G!*8I!+,6!W0I$+&+/BL16!*HW!$4%99!$%8;/0,E!41+$&0%,9-!911Q!R+S!*%4$%4+,-!

.(!<(J!504,%&-!)(!K(J!70,-!#(J!'41314-!#(!'(J!'02%$$%-!'(!:(J!'+@019-!P(!?(J!<8$3=+/6-!#(!7(J!

)+$)0//+,-!'(!?(!*(!:4B/!+D0,+&0%,!890,E!/0E+,6IG411!W0RPPS!9+/&9!+,6!;3%&%416%M!$+&+/B909(!

L3."(3"!F\3J-!AHA-!ThgHTiU(!RCS!<38,0+-!#(J!5+=+4-!F(!F(J!m8D+4-!#(!t(J!u0+,E-!r(J!)+-!'(!

#1/1$&16!*%;;14I<+916!21+$&0%,9! G%4!*HW-!*HN-!*H#-! +,6!*H*!<%,6!\%4D+&0%,(!:(8"MF)

,-"'F1)5(&F)N=F)F\3S-!HK-!"a"UaI"a"hg(!R$S!7+@%01-!*(!)(J!#&4+60%&&%-!)(!<09;3%9;30,19Q!:!

54%D0,1,&!:,$0//+4B!70E+,6!*/+99!G%4!:;;/0$+&0%,!0,!W0$A1/I*+&+/BL16!*xW!*4%99I*%8;/0,E(!

:,L),$&$7F)F\3V-!O-!hTTiHhT]_(!R6S!m+=+D+&+-!r(J!t+,&%84%8&-!u(!*(J!X0$A1B-!'(!5(J!<+0-!5(J!

*31,-!7(J!X%8-!y(J!y0+%-!?(J!<+4D+,-!m(J!.6=+469-!)(!:(J!F+4406%I*+9&4%-!:(!\(J!61F48B&14-!

u(!W(J!W+A+D84+-!X(J!m,%891-!m(J!y0,-!*(J!*/+B-!m(!u(J!<+%-!'(J!70-!*(J!#&+44-!u(!K(J!F+4$0+I

P40L+44B-! *(J! #+$3-! W(J! ?30&1-! X(! #(J! W184%$A-! )(J! )0,&114-! #(! '(J! <+4+,-! 5(! #(!

./1$&4%$31D0$+//B! '40@1,-! W0I*+&+/BL16! :4B/! :D0,+&0%,Q! #$%;1-! )1$3+,09D-! +,6!

:;;/0$+&0%,9(! GF) :'F) ,-"'F) L*3F) F\3W-! @I@-! aUgTHaZ_T(! R1S! m8609$3-! )(J! 70D-! *(IX(J!

!
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!

! T]!

!

K3%46+49%,-!5(J!)0B+A1-!F(!)(!.,14EB!K4+,9G14!&%!W0I:D0,1!*%D;/1M19!0,!'8+/!*+&+/B&0$-!

70E3&I'40@1,!*xW!*4%99I*%8;/0,E!21+$&0%,9(!GF):'F),-"'F)L*3F)F\3W-!@I@-!"gZhgH"gZia(!

Z(! R+S!#844B-!'(!#(J!<8$3=+/6-!#(!7(!'0+/AB/C0+4B/!;3%9;30,19!0,!56I$+&+/BL16!+D0,+&0%,Q!+!8914[9!

E8061(!,-"'F)L3.F)F\33-!?-!ThH]_(!RCS!P,E%E/0+-!<(!K(J!?+E1,-!*(!*(J!<8$3=+/6-!#(!7(!<0+4B/!

D%,%;3%9;30,1! /0E+,69! 0,! ;+//+608DI$+&+/BL16! *HW! $%8;/0,EQ! :,! 8;6+&16! o914k9! E8061(!

6"&%$-"=%*()F\3W-!9H-!Z"ggHZT""(!

](! \%4! 56! $+&+/B9&9! 61@1/%;16! CB! %&3149! G%4!*HW! $%8;/0,E-! 911Q! R+S! .341,&4+8&-!:(J! z+;G-!:(J!

<1//14-!)(!:!,1=!0D;4%@16!$+&+/B9&!G%4!&31!;+//+608DI$+&+/BL16!+D0,+&0%,!%G!+4B/!$3/%40619(!

GF)2*7F),$&$7F):P),-"'F)F\\F-!@O@Q@O?-!]"]H]TU(!RCS!#0,E14-!2(!:(J!'%4{-!)(J!#01914-!u(!.(J!

<14/0,14-! )(! :(! '1@1/%;D1,&! %G! ,%,;4%;401&+4B! ;3%9;30,1! /0E+,69! G%4! &31! 56I$+&+/BL16!

+D0,+&0%,!41+$&0%,(!6"&%$-"=%*()R"&&F)F\\J-!I9-!UhThHUhU"(!R$S!X+4&=0E-!u(!\(!.@%/8&0%,!%G!+!

\%84&3!F1,14+&0%,!*+&+/B9&! G%4! &31!:D0,+&0%,! +,6!K30%1&3140G0$+&0%,!%G!:4B/!X+/0619(!:33F)

,-"'F)J"/F)F\\V-!I@-!"]UZH"]ZZ(!R6S!\%4&D+,-!F(!*(J!W%/+,-!#(!5(!CIX1&14%$B$/0$!$+4C1,1!

RWX*S!/0E+,69!+,6!;+//+608D!0,!3%D%E1,1%89!$4%99I$%8;/0,E!$+&+/B909Q!+!;14G1$&!8,0%,(!,-"'F)

L*3F)J";F)F\33-!I>-!]"]"H]"ag(!R1S!\4%191-!2(!'(!u(J!7%DC+460-!*(J!5%D;1%-!)(J!28$A14-!2(!

5(J!N4E+,-!)(!F(!'190E,0,E!56xWIX1&14%$B$/0$!*+4C1,1!*%D;/1M19!G%4!X0E3!21+$&0@0&B!+,6!

#1/1$&0@0&B! G%4! *4%99I*%8;/0,E! :;;/0$+&0%,9(! :33F) ,-"'F) J"/F) F\3S-! H>-! TTZZHTT]U(! RGS!

*4+=G%46-! #(!)(J!?31+&%,-!*(!:(J!)0934+-!t(J! #&4+60%&&%-!)(!54%C0,E! &31! 1GG1$&! %G! 6%,%4I

G4+ED1,&!98C9&0&8&0%,!0,!)%4I'+/53%9!%,!;+//+608DI$+&+/BL16!*HW!+,6!*H*!$4%99I$%8;/0,E!

41+$&0@0&B(!,$(F)GF),-"'F)F\3V-!BK-!]hiH]ia(!

a(! R+S! X+4&=0E-! u(! \(! *+4C%,HX1&14%+&%D! <%,6I\%4D0,E! 2168$&0@1! ./0D0,+&0%,9! %G! :D0,19-!

.&3149-!+,6!#8/G0619(!:33F),-"'F)J"/F)3WWV-!A@-!i]THia_(!RCS!X+4&=0E-!u(!\(!K4+,90&0%,!)1&+/!

!
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!

! Ta!

!

*+&+/BL16!#B,&31909!%G!:4B/+D0,19!+,6!:4B/!.&3149!G4%D!:4B/!X+/0619!+,6!K40G/+&19Q!#$%;1!

+,6!)1$3+,09D(!:(8"MF),-"'F1)5(&F)N=F)3WWV-!A9-!T_ZaHT_ah(!R$S!#31A3+4-!#(J!2BC14E-!5(J!

X+4&=0E-!u(!\(J!)+&31=-!u(!#(J!</+$AD%,6-!'(!F(J!#&401&14-!.(!2(J!<8$3=+/6-!#(!7(!211@+/8+&0%,!

%G!&31!)1$3+,09D!%G!&31!:D0,+&0%,!%G!:4B/!X+/0619!*+&+/BL16!CB!<PW:5I70E+&16!5+//+608D(

*%D;/1M19(!GF):'F),-"'F)L*3F)F\\J-!@?O-!U]iZHU]g"(!

h(! R+S!<09$%1-!)(!2(J!\%49-!<(!5(J!<8$3=+/6-!#(!7(!:!W1=!*/+99!%G!.+90/B!:$&0@+&16!5+//+608D!

541$+&+/B9&9!G%4!\+$0/1!*HW!*4%99I*%8;/0,E!21+$&0%,9!+,6!&31!7%=!K1D;14+&841!NM06+&0@1!

:660&0%,! %G! :4B/! *3/%40619(! GF) :'F) ,-"'F) L*3F) F\\V-! @A>-! aaiaHaaih(! RCS!?+E9$3+/-! #(J!

5141E%-!7(!:(J!#0D%,-!:(J!\4+,$%I.9;1Y%-!:(J!K%$V81@0//1-!*(J!:/C+,1L1I?+/A14-!u(J!u8&+,6-!

:(J! F40D+86-! 7(! \%4D+&0%,! %G! j53%9I70E+&16! 5+//+608DR_S! *%D;/1M19! +,6! 21+$&0@0&B! 0,!

NM06+&0@1!:660&0%,9(!,-"'FQN4%F) GF) F\3W-! ?H-! agi_Hagih(!W%&1Q! &31! 3+/GI41+$&0%,! &0D1! %G!

%M06+&0@1!+660&0%,!=+9!D1+98416!9&+4&0,E!G4%D!56,Rj53%9S$-!9%!&31!4+&1!%G!%M06+&0@1!+660&0%,!

09!/0D0&16!0,!;+4&!CB!/0E+,6!6099%$0+&0%,(!

i(! <09$%1-!)(!2(J!<+4614-!K(!.(J!<8$3=+/6-!#(!7(!./1$&4%,0$!.GG1$&9! %,! &31!#1/1$&0@0&B!%G!56I

*+&+/BL16!*HW!<%,6I\%4D0,E!21+$&0%,9!o90,E!<0+4B/;3%9;30,1!70E+,69Q!K31!*%D;1&0&0@1!

2%/19!%G!:D0,1!<0,60,E!+,6!:$060&B(!:(8"MF),-"'F1)5(&F)N=F)F\\S-!IK-!hTUTHhTU](!

g(! K+&98D0-! m(J! X%GGD+,,-! 2(J! r+D+D%&%-! :(J! #&0//1-! u(! m(! 2168$&0@1! ./0D0,+&0%,! %G! 6*I

N4E+,%&4+,90&0%,!)1&+/!*%D;/1M19(!S477F),-"'F)L*3F)G#(F)3WV3-!HI-!"i]hH"iah(!

"_(!R+S!:441$31+-!5(!7(J!<8$3=+/6-!#(!7(!<0+4B/!53%9;30,1!<+916!56RPPS!:D06%!*%D;/1M19Q!K31!

.GG1$&!%G!70E+,6!#&48$&841!%,!2168$&0@1!./0D0,+&0%,(!GF):'F),-"'F)L*3F)F\3J-!@AO-!"TZiaH

"TZgU(!W%&1Q!53$WX!09!+,!19;1$0+//B!$3+//1,E0,E!,8$/1%;30/1!G%4!4168$&0@1!1/0D0,+&0%,-!=30$3!

09!=3B!09%/+&0%,!%G!&31!7H56R+4B/S+D06%!=+9!;%990C/1(!://!%&314!+D0,1!,8$/1%;30/19!8,614E%!

!
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!

! Th!

!

4168$&0@1!1/0D0,+&0%,!98GG0$01,&/B!4+;06/B!&3+&!09%/+&0%,!09!,%&!;%990C/1!+&!4%%D!&1D;14+&841(!RCS!

K31!3+/GI/0G1!=+9!$+/$8/+&16!G4%D!6+&+!0,!41G141,$1!"h(!#11!#8;;%4&0,E!P,G%4D+&0%,!G%4!61&+0/9(!

""(!R+S! N/6-! '(! ?(J! ?%/G1-! u(! 5(J! <8$3=+/6-! #(! 7(! :! X0E3/B! :$&0@1! *+&+/B9&! G%4! 5+//+608DI

*+&+/BL16!*4%99I*%8;/0,E!21+$&0%,9Q!2%%DIK1D;14+&841!#8L8A0!*%8;/0,E9!+,6!:D0,+&0%,!%G!

o,+$&0@+&16! :4B/! *3/%40619(! GF) :'F) ,-"'F) L*3F) 3WWV-! @?>-! ghTTHghTU(! RCS! ?%/G1-! u(! 5(J!

<8$3=+/6-!#(!7(!:!X0E3/B!:$&0@1!*+&+/B9&!G%4!&31!2%%DIK1D;14+&841!:D0,+&0%,!+,6!#8L8A0!

*%8;/0,E!%G!:4B/!*3/%40619(!:(8"MF),-"'F1)5(&F)N=F)3WWW-!AO-!TZ"UHTZ"a(!R$S!?%/G1-!u(!5(J!

K%D%40-!X(J!#+60E30-!u(!5(J!r0,-!u(J!<8$3=+/6-!#(!7(!#0D;/1-!.GG0$01,&!*+&+/B9&!#B9&1D!G%4!&31!

5+//+608DI*+&+/BL16!:D0,+&0%,!%G!:4B/!*3/%40619-!<4%D0619-! +,6!K40G/+&19(!GF)E%8F),-"'F)

F\\\-!KH-!""]iH""hZ(!

"T(!\%4! 91/1$&16! 1M+D;/19! %G! 1+4/B! 4%%DI&1D;14+&841! 56I$+&+/BL16!*HW! $%8;/0,E! 41+$&0%,9! CB!

%&3149-!911Q!R+S!X+D+,,-!<(!*(J!X+4&=0E-!u(!\(!#&140$+//B!X0,61416!*31/+&0,E!:/AB/!53%9;30,19!

54%@061! 7+4E1! 2+&1! :$$1/14+&0%,9! 0,! 5+//+608DI*+&+/BL16! :D0,+&0%,! %G! :4B/! P%60619-!

<4%D0619-!+,6!*3/%40619-!+,6!&31!\049&!:D0,+&0%,!%G!:4B/!K%9B/+&19(!GF):'F),-"'F)L*3F)3WWV-!

@?>-!hUagHhUh_(!RCS!X+4&=0E-!u(!\(J!m+=+&984+-!)(J!X+8$A-!#(!P(J!#3+8E3,199B-!m(!X(J!:/$+L+4I

2%D+,-! 7(!)(! 2%%DIK1D;14+&841! 5+//+608DI*+&+/BL16! :D0,+&0%,! %G! :4B/! <4%D0619! +,6!

*3/%40619!+,6!.M&1,616!#$%;1!%G!:4%D+&0$!*HW!<%,6!\%4D+&0%,!=0&3!+!*%DD14$0+/!70E+,6(!

GF) E%8F) ,-"'F) 3WWW-! KI-! ]]h]H]]i_(! R$S! #&+DC8/0-! u(! 5(J! m8=+,%-! 2(J! X+4&=0E-! u(! \(!

o,;+4+//1/16!2+&19!G%4!&31!:$&0@+&0%,!%G!:4B/!*3/%40619!+,6!<4%D0619Q!*%8;/0,E!=0&3!:D0,19!

+,6!<%4%,0$!:$069!0,!)0,8&19!+&!2%%D!K1D;14+&841(!:(8"MF),-"'F1)5(&F)N=F)F\\F-!I@-!ZhZaH

ZhZi(!

!
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!

! Ti!

!

"U(!\%4!D%41!41$1,&!1M+D;/19!%G!4%%DI&1D;14+&841!+4B/!+D0,+&0%,!;4%&%$%/9-!911Q!R+S!)%99-!K(!:(J!

:6601-!)(!#(J!W%=+A-!K(J!?+40,E-!)(!u(!2%%DIK1D;14+&841!5+//+608DI*+&+/BL16!*%8;/0,E!%G!

X1&14%+4B/!:D0,19!=0&3!:4B/!%4!X1&14%+4B/!<4%D0619(!L0(7"&&)F\3F-!?A-!Ti]HTig(!RCS!7+@%01-!

*(!)(J!)+$y811,-!5(!)(J!2%&&+I7%40+-!W(!7(J!#+=+&LAB-!2(!#(J!<%4L1,A%-!:(J!*3093%/D-!:(!u(J!

X+4E41+@19-! <(!m(!t(J!)$'%,+/6-! 2(J! \14E89%,-!)(! u(J! #&4+60%&&%-!)(! *3+//1,E0,E! ,0$A1/I

$+&+/B916!+D0,1!+4B/+&0%,9!1,+C/16!CB!&+0/%416!+,$0//+4B!/0E+,6!6190E,(!C$&F),*''4(F!F\3J-!9-!

""_hU(! R$S!?1C14-! 5(J! #$314;G-! K(J! 2%69&10,-! P(J! 70$3&1-! '(J! #$3+4G-! 7(! K(J! F%%991,-! 7(! u(J!

F199,14-! t(! X(! :!X0E3/B! :$&0@1! r/061I\8,$&0%,+/0L16! 53%9;30,1! G%4! 5+//+608DI*+&+/BL16!

:D0,+&0%,9!%G!:4B/!*3/%40619(!:(8"MF),-"'F1)5(&F)N=F)F\3W-!HO-!UT_UHUT_h(!R6S!#$3+4G-!7(!K(J!

2%69&10,-!P(J!#$3D06&-!)(J!#$314;G-!K(J!F199,14-!t(!X(!o,4+@1/0,E!&31!X0E3!:$&0@0&B!%G!r/061I

\8,$&0%,+/0L16! 53%9;30,19! 0,! 5+//+608DI*+&+/BL16! :D0,+&0%,! 21+$&0%,9Q! :! *%D;+4+&0@1!

#&86B!=0&3!45u%3,53%9!+,6!5&<8%(!:,L),$&$7F)F\F\-!@>-!gggH"__g(!R1S!K+;;1,-!u(J!2%69&10,-!

P(J!)$F8041-!m(J!F4%99Y%3+,,-!:(J!7vGG/14-!u(J!#$314;G-!K(J!F199,14-!t(!X(!5+//+608D!*%D;/1M19!

C+916!%,!r/061|\8,$&0%,+/0L16!53%9;30,19! Rr53%9SQ!<4%+6/B!:;;/0$+C/1!X0E3|514G%4D+,$1!

541$+&+/B9&9!G%4!&31!:D0,+&0%,!%G!:4B/!X+/0619!+&!2%%D!K1D;14+&841(!,-"'FQN4%F)GF)F\F\-!?K-!

ZTi"HZTii(!

"Z(!R+S!X8+,E-!j(J!:,6149%,-!m(!?(J!z0D-!'(J!u0+,E-!7(J!m/+;+49-!:(J!<8$3=+/6-!#(!7(!.M;+,60,E!

56I*+&+/BL16! *HW! <%,6I\%4D0,E! 54%$19919Q! K31! \049&! :D06+&0%,! %G! :4B/! #8/G%,+&19-!

:V81%89!:D0,+&0%,-!+,6!*%D;/1D1,&+40&B!=0&3!*8I*+&+/BL16!21+$&0%,9(!GF):'F),-"'F)L*3F)

F\\K-!@?H-!aa]UHaa]](!RCS!\%49-!<(!5(J!?+&9%,-!'(!:(J!<09$%1-!)(!2(J!<8$3=+/6-!#(!7(!:!X0E3/B!

:$&0@1!*+&+/B9&!G%4!56I*+&+/BL16!:D0,+&0%,!21+$&0%,9Q!*4%99I*%8;/0,E!21+$&0%,9!o90,E!:4B/!

)19B/+&19!+,6!&31!X0E3/B!#1/1$&0@1!)%,%+4B/+&0%,!%G!540D+4B!:D0,19!o90,E!:4B/!*3/%40619(!

!
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!

! Tg!

!

GF) :'F) ,-"'F) L*3F) F\\V-! @A>-! "U]]TH"U]]Z(! R$S!)+0&0-! '(J! \%49-! <(! 5(J! X1,6149%,-! u(! 7(J!

W+A+D84+-!r(J!<8$3=+/6-!#(!7(!5+//+608DI$+&+/BL16!$%8;/0,E!%G!G8,$&0%,+/0L16!;40D+4B!+,6!

91$%,6+4B!+D0,19!=0&3!+4B/!+,6!31&14%+4B/!3+/0619Q!&=%!/0E+,69!98GG0$1!0,!D%9&!$+919(!,-"'F)

L3.F!F\33-!?-!]hHai(!

"](!\%4! 41$1,&/B! 61@1/%;16! /0E+,69! +,6! 41+$&0%,! $%,60&0%,9! G4%D! %84! E4%8;! G%4! +4B/! +D0,+&0%,!

41+$&0%,9-! 911Q! R+S! 280LI*+9&0//%-! 5(J! </+$AD%,6-! '(! F(J! <8$3=+/6-! #(! 7(! 2+&0%,+/! 70E+,6!

'190E,!G%4!&31!:4B/+&0%,!%G!X0,61416!540D+4B!:D0,19!F80616!CB!21+$&0%,!54%E4199!m0,1&0$!

:,+/B909(!GF):'F),-"'F)L*3F)F\3M-!@A9-!U_i]HU_gT(!RCS!5+4A-!W(!X(J!t0,%E4+6%@+-!.(!t(J!#844B-!

'(!#(J!<8$3=+/6-!#(!7(!'190E,!%G!W1=!70E+,69!G%4!&31!5+//+608DI*+&+/BL16!:4B/+&0%,!%G!OI

<4+,$316!#1$%,6+4B!:D0,19(!:(8"MF),-"'F1)5(&F)N=F)F\3M-!HI-!iT]gHiTaT(!R$S!N/91,-!.(!5(!

m(J!:441$31+-!5(!7(J!<8$3=+/6-!#(!7(!)1$3+,09&0$!P,90E3&!71+69!&%!+!70E+,6!?30$3!\+$0/0&+&19!

&31! 56I*+&+/BL16! \%4D+&0%,! %G! TIRX1&14%S:4B/+D0,%%M+L%/19! +,6! ZI!

RX1&14%S:4B/+D0,%&30+L%/19(! :(8"MF) ,-"'F1) 5(&F) N=F) F\3S-! HK-! "_]ag(! R6S! '1,,09-! u(! )(J!

?30&1-!W(!:(J!708-!2(!r(J!<8$3=+/6-!#(!7(!<41+A0,E!&31!<+91!<+44014Q!:,!./1$&4%,I'1G0$01,&!

5+//+608D!*+&+/B9&!.,+C/19! &31!o91!%G! +!*%DD%,!#%/8C/1!<+91! 0,!*xW!*%8;/0,E(!GF):'F)

,-"'F)L*3F)F\3V-!@I>-!ZhT"HZhT](!R1S!'1,,09-!u(!)(J!?30&1-!W(!:(J!708-!2(!r(J!<8$3=+/6-!#(!

7(! 56I*+&+/BL16! *HW! *%8;/0,E! 21+$&0%,9! \+$0/0&+&16! CB! N4E+,0$! <+919Q! )1$3+,09&0$!

P,@19&0E+&0%,!71+69!&%!.,3+,$16!21+$&0@0&B!0,!&31!:4B/+&0%,!%G!?1+A/B!<0,60,E!:D0,19(!:,L)

,$&$7F!F\3W-!B-!UiTTHUiU_(!

"a(!!R+S!#&401&14-!.(!2(J!</+$AD%,6-!'(!F(J!<8$3=+/6-!#(!7(!P,90E3&9!0,&%!&31!N40E0,!%G!X0E3!:$&0@0&B!

+,6!#&+C0/0&B!%G!*+&+/B9&9!'140@16!G4%D!<8/AB-!./1$&4%,I20$3!)%,%;3%9;30,%C0+4B/!70E+,69!

0,!&31!56I*+&+/BL16!*HW!<%,6!\%4D+&0%,(!GF):'F),-"'F)L*3F)F\\K-!@?H-!"UghiH"Ugi_(!RCS!

!
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!

! U_!

!

#&401&14-!.(!2(J!<8$3=+/6-!#(!7(!.@061,$1! G%4! &31!\%4D+&0%,!+,6!#&48$&841!%G!5+//+6+$B$/19!

6840,E! 56I*+&+/BL16! *HW! <%,6! \%4D+&0%,! =0&3! *+&+/B9&9! '140@16! G4%D! <8/AB!

)%,%;3%9;30,%C0+4B/!70E+,69(!:(8"MF),-"'F1)5(&F)N=F)F\\J-!IH-!gT]HgTi(!

"h(!:441$31+-! 5(! 7(! )1$3+,09&0$! 9&86019! %,! ;+//+608DI$+&+/BL16! *HW! $4%99I$%8;/0,E! 41+$&0%,(!

53('(!K31909-!)+99+$3891&&9!P,9&0&8&1!%G!K1$3,%/%EB-!#1;&1DC14!T_"a(!

"i(!R+S!?061,3%1G14-!2(!:(J!<8$3=+/6-!#(!7(!\%4D+&0%,!%G!5+//+608D!<09R+D0,1S!*%D;/1M19!G4%D!

21+$&0%,! %G! :D0,1! =0&3! 5+//+608D! K409R*I&%/B/S;3%9;30,1! )%,%R+D0,1S! *%D;/1M19(!

E%8$(*'"&$77.3/!3WWJ-!@H-!U]UZHU]ZT(!RCS!z3%,E-!X(!:(J!?061,3%1G14-!2(!:( m0,1&0$9!+,6!

)1$3+,09D!%G! &31!\%4D+&0%,! %G!5+//+608D!<09RC1,LB/+D0,1S!*%D;/1M19! G4%D!21+$&0%,! %G!

<1,LB/+D0,1!=0&3! 5+//+608D!K40I*I&%/B/;3%9;30,1!)%,%R+D0,1S!*%D;/1M19(! 5(*%8F),-"'F)

3WWS-!AK-!Ta"_HTa"a(!R$S!#31,-!y(J!#31A3+4-!#(J!#&+DC8/0-!u(!5(J!X+4&=0E-!u(!\(!X0E3/B!21+$&0@1-!

F1,14+/-! +,6! 7%,EI70@16! *+&+/B9&9! G%4! *%8;/0,E! %G! X1&14%+4B/! +,6! :4B/! *3/%40619! =0&3!

540D+4B!W0&4%E1,!W8$/1%;30/19(!:(8"MF),-"'F1)5(&F)N=F)F\\M-!II-!"Uh"H"Uh](!

"g(!\%4!0D;/0$+&0%,l%C914@+&0%,!%G!;3%9;30,1!609;/+$1D1,&!CB!31&14%$B$/19-!911Q!R+S!5+8/-!\(J!5+&&-!

u(J! X+4&=0E-! u(! \(! #&48$&84+/! *3+4+$&140L+&0%,! +,6! #0D;/1! #B,&31909! %G! }56d5R*DK%/S%e$~(!

#;1$&4%9$%;0$!#&86B!+,6!#&48$&84+/!*3+4+$&140L+&0%,!%G!&31!'0D140$!5+//+608DRPPS!*%D;/1M19!

NC&+0,16! CB! NM06+&0@1! :660&0%,! %G! :4B/! <4%D0619! +,6! K3104! 21+$&0@0&B! =0&3! :D0,19(!

E%8$(*'"&$77.3/)3WWM-!@I-! U_U_HU_Ug(! RCS!?+E+=-! #(J! <8$3=+/6-! #(! 7(! K31! #B,&31909! %G!

:D0,%;B4060,19Q! :! )1&3%6! .D;/%B0,E! 5+//+608DI*+&+/BL16! *+4C%,HW0&4%E1,! <%,6!

\%4D+&0%,(!GF)E%8F),-"'F)3WWJ-!K@-!hTZ_HhTZ"(!

!
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!

! U"!

!

T_(!\%4!+!609$8990%,!%G! &31!0D;%4&+,$1!%G!$+&+/B9&!61+$&0@+&0%,!0,!$4%99I$%8;/0,E!41+$&0%,9-!911Q!

<+/$1//9-! '(J! W%@+-! :(! '190E,0,E! 56! +,6! W0! *+&+/B9&9! G%4! *4%99I*%8;/0,E! 21+$&0%,9! CB!

)0,0D0L0,E!NGGI*B$/1!#;1$019(!:,L),$&$7F)F\3V-!O-!UZggHU]"](!

T"(!\%4!1M+D;/19!%G!9&86019! 0,!=30$3!,8$/1%;30/0$! G8,$&0%,+/!E4%8;9!%4!$%8;/0,E!;+4&,149!=141!

G%8,6!&%!61E4+61!&31!56!$+&+/B9&!0,!%&314!$4%99I$%8;/0,E!41+$&0%,9-!911Q!R+S!:/@+4%-!.(J!X+4&=0E-!

u(!\(!219&0,E!#&+&1!+,6!./1D1,&+4B!#&1;9!%G!&31!*%8;/0,E!%G!:4B/!X+/0619!=0&3!K30%/9!*+&+/BL16!

CB!:/AB/C09;3%9;30,1!*%D;/1M19!%G!5+//+608D(!GF):'F),-"'F)L*3F)F\\W-!@A@-!hi]iHhiai(!RCS!

o93A%@-! :(! t(J! F48930,-! t(! t(! 2+&0%,+/! *+&+/B909! '190E,! %,! &31! <+909! %G! )1$3+,09&0$!

o,6149&+,60,EQ!X0E3/B!.GG0$01,&! 56I*+&+/BL16!*B+,+&0%,! %G!:4B/!<4%D0619!=0&3!W+*W! 0,!

21$B$/+C/1! #%/@1,&9(! GF) :'F) ,-"'F) L*3F) F\33-! @AA-! "_gggH""__](! R$S! '�G14&-! )(! :(J!

<0//0,E9/1B-!m(!7(J!<8$3=+/6-!#(!7(!#8L8A0I)0B+84+!*4%99I*%8;/0,E!%G!o,;4%&1$&16-!W0&4%E1,I

20$3!X1&14%$B$/19Q!#8C9&4+&1!#$%;1!+,6!)1$3+,09&0$!P,@19&0E+&0%,(!GF):'F),-"'F)L*3F)F\3K-!

@AH-! "TihhH"Tii](! R6S! <v$A-! m(J! \10/-! u(! .(J! m+4+E30%9%GG-! m(J! m%9L0,%=9A0-! m(! *+&+/B9&!

:$&0@+&0%,-! '1+$&0@+&0%,-! +,6! '1E4+6+&0%,! 0,! 5+//+608DI)160+&16! W1E0930! *4%99I*%8;/0,E!

21+$&0%,9(!,-"'FQN4%F) GF)F\3M-!?@-! ]]ZiH]]a_(! R1S!*314,B931@-!t(!)(J!m3+L0;%@-!N(!t(J!

#31@$31,A%-!)(!:(J!*314,1,A%-!:(!r(J!:9&+A3%@-!:(!t(J!.41D0,-!'(!<(J!5+9B8A%@-!'(!t(J!

m+930,-!:(!#(J!:,+,0A%@-!t(!5(!21@1+/0,E!&31!8,898+/!4%/1!%G!C+919!0,!+$&0@+&0%,l!61+$&0@+&0%,!

%G!$+&+/B&0$!9B9&1D9Q!NHWX*!$%8;/0,E!0,!)lWX*!$+&+/B909(!,-"'F)L3.F)F\3V-!B-!]]aZH]]hh(!

RGS!.$A14&-!5(J!N4E+,-!)(!F(!:!5+&3!&%!)%41!#89&+0,+C/1!*+&+/B909Q!K31!*40&0$+/!2%/1!%G!70<4!

0,!:@%060,E!*+&+/B9&!'1+&3!+,6!0&9!PD;+$&!%,!*4%99I*%8;/0,E(!,-"'FQN4%F)GF)F\F\-!?K-!Zia"H

Zia](!

!
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!

! UT!

!

TT(!!\%4!1M+D;/19!%G!1M+D0,+&0%,!%G!$+&+/B9&!61+$&0@+&0%,!0,!%&314!*HW!$4%99I$%8;/0,E!41+$&0%,9!

1D;/%B0,E!C0+4B/I&B;1!/0E+,69-!911Q!R+S!://E1014-!:(!)(J!#3+=-!<(!u(J!X=+,E-!K(I7(J!)0/,1-!u(!

.(J! K164%=-! u(! #(J!?0/61-!*(!W(!*3+4+$&140L+&0%,! %G! K=%!#&+C/1!'1E4+6+,&9! %G! 5+//+608D!

6<8j53%9!*+&+/B9&!+,6!+!o,0V81!'1+4%D+&0L+&0%,!21+$&0%,(!E%8$(*'"&$77.3/)F\3F-!A@-!]"gH

]TT(!RCS!#&4%&D+,-!W(!:(J!#%8D10//+,&-!)(!*(J!z38-!m(J!)+4A=+/&14-!*(!.(J!?10-!*(!#(J!X90+%-!

r(J! .+9&E+&1-! )(! '(! .GG1$&9! %G! )8/&0;/1! *+&+/B9&! '1+$&0@+&0%,! 5+&3=+B9! +,6! *%,&0,8%89!

70E+,6!21$B$/0,E!%,!&31!m0,1&0$9!%G!56I*+&+/BL16!*xW!*%8;/0,E!21+$&0%,9(!GF)E%8F),-"'F)

F\3W-!OI-!Za]UHZaa_(!

TU(!K31! $%9&! %G! 41+$&%4! &0D1! +,6! /+C%4! +99%$0+&16! =0&3! $+44B0,E! %8&! $31D0$+/! 41+$&0%,9! 09! %G!

;+4&0$8/+4! 0D;%4&+,$1! 0,! ;4%$199! $31D09&4B! +;;/0$+&0%,9(! \%4! 1M+D;/1-! 911Q! z3+,E-! K(! r(!

54%$199!*31D09&4BQ!K31!#$01,$1-!<890,199-!7%E0$-!+,6!7%E09&0$9(!,-"'F)J";F)F\\J-!@>K-!T]iUH

T]g](!

TZ(!K31! 41+$&0%,9! ;14G%4D16! 0,! &31!ND,0*+/! $+/%40D1&14!=141!D+0,&+0,16! +&! Ta(_! f*!890,E! +,!

1M&14,+/!$%%/0,E!C+&3!R#11!#8;;%4&0,E!P,G%4D+&0%,!G%4!61&+0/9S(!://!%&314!41+$&0%,9!=141!48,!

8,614! +DC01,&! $%,60&0%,9! 8,/199! %&314=091! ,%&16! R0(1(-! ,%! 31+&0,E! %4! $%%/0,E! C+&3! 8,/199!

%&314=091!,%&16S(!P,!D+,B!$+919-!31+&!1@%/8&0%,!=+9!,%&16!8;%,!0,0&0+&0%,!%G!&31!$4%99I$%8;/0,E!

41+$&0%,9(!K309!;31,%D1,%,!=+9!;41@0%89/B!,%&16!0,!+,%&314!*HW!$4%99I$%8;/0,E!;4%&%$%/!&3+&!

=+9!,%D0,+//B!$+44016!%8&!+&!4%%D!&1D;14+&841-!+,6!/0A1/B!;/+B9!+!4%/1!0,!%&314!+4B/!+D0,+&0%,!

41+$&0%,9!&3+&!+41!1GG1$&0@1!=0&3%8&!31+&0,E(!#11!41G141,$1!"UC(!!

T](!r+,E-! y(J! <+C0Y-! W(! 2(J! F%%6-! #(! 5%&1,&0+/! #+G1&B! X+L+469! :99%$0+&16! =0&3! 56I*+&+/BL16!

*4%99I*%8;/0,E!21+$&0%,9(!E%8F)T%*3"//)J"/F)!";F)F\3W-!?A-!Ta_iHTaTa(!

!
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!

! UU!

!

Ta(!R+S!K31!N:*!;41$+&+/B9&!=+9!$3%91,!G%4!&31!D1$3+,09&0$!9&86019!C1$+891!+,!+,+/%E%89!N:*!

09!+,!%,I$B$/1! 9;1$019-!=30$3! 41D%@19! &31!;%990C0/0&B!%G! 9/%=!$+&+/B9&!+$&0@+&0%,! /1+60,E! &%!

G+0/16!41+$&0%,9!+&!4%%D!&1D;14+&841!R911,!G%4!9%84$19!98$3!+9!56RN:$S$S-!+,6!0&!+/9%!D0,0D0L19!

&31!;%&1,&0+/!G%4!&31!A0,1&0$9!%G!+$&0@+&0%,!&%!C1!$%,@%/8&16!=0&3!&31!A0,1&0$9!%G!&31!$+&+/B&0$!

$B$/1! R0(1(-! +//! %G! &31! $+&+/B9&! 09! +$&0@1! 0DD160+&1/BS(! RCS! K31! +4B/! E4%8;! R:4! b! ZIRTI

R&40D1&3B/90/B/S1&3B/!C1,L%+&1SS!%,!&31!N:*!;41$+&+/B9&9!=+9!$3%91,!9%!&3+&-!0G!,1$199+4B-!&31!

:4HWX2! CB;4%68$&! %G! $+&+/B9&! +$&0@+&0%,! $%8/6! C1! &4+,9G%4D16! &%! &31! $+4C%MB/+&1! R8;%,!

+660&0%,!%G!K<:\S!+,6!91;+4+&16!G4%D!&31!6190416!;4%68$&!CB!+,!+V81%89!=+93(!#11!41G141,$1!

U"+(!

Th(!<+4614-!K(!.(J!<8$3=+/6-!#(!7(!P,90E3&9!0,&%!:D0,1!<0,60,E!&%!<0+4B/!53%9;30,1!5+//+608D!

NM06+&0@1! :660&0%,! *%D;/1M19! +,6! 2168$&0@1! ./0D0,+&0%,! G4%D! <0+4B/! 53%9;30,1!

:4B/;+//+608D!:D06%!*%D;/1M19!@0+!'1,90&B!\8,$&0%,+/!K31%4B(!GF):'F),-"'F)L*3F)F\\S-!

@?B-!"T__UH"T_"_(!

Ti(!541$+&+/B9&!G!J!1,+C/16!&31!C4%+619&!9$%;1!%G!$%8;/0,E!41+$&0%,9-!C8&!G!FHG!M!+41!1GG1$&0@1!

$+&+/B9&9!G%4!+!98C91&!%G!&31!$%8;/0,E!41+$&0%,9!&19&16!R911!#8;;%4&0,E!P,G%4D+&0%,!\0E8419!#"H

#aS(!

Tg(!!P&!09!;%990C/1!&3+&!!!09!,%&!&31!G0,+/!$+&+/B9&!61+$&0@+&0%,!;4%68$&!C8&!09!4+&314!+,!0,&14D160+&1!

0,!&31!$+&+/B9&!61+$&0@+&0%,!;+&3=+B-!;+4&0$8/+4/B!C1$+891!56l+D0,1!$%D;/1M19!+41!A,%=,!&%!

G%4D!60D140$!cI+D06%!9;1$019!8,614!C+90$!$%,60&0%,9(!#11!41G141,$1!a$!+,6Q!'40@14-!)(!#(J!

X+4&=0E-!u(!\(!.,14E1&0$9!+,6!)1$3+,09D!%G!:/AB/+D0,1!WHX!<%,6!*/1+@+E1!CB!5+//+608D!

XB64%M0619Q!WHX!:$&0@+&0%,!CB!o,898+/!:$06I<+91!*31D09&4B(!E%8$(*'"&$77.3/)3WWS-!@K-!

]h_aH]h"](!

!
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!

! UZ!

!

U_(!F1-!#(J!F411,-!2(!:(J!X+4&=0E-!u(!\(!*%,&4%//0,E!\049&I2%=!*+&+/B9&9Q!:D0,+&0%,!%G!:4B/!+,6!

X1&14%+4B/!*3/%40619!+,6!<4%D0619!=0&3!540D+4B!:/0;3+&0$!:D0,19!*+&+/BL16!CB!+!<PW:5I

70E+&16!#0,E/1I*%D;%,1,&!W0R_S!*%D;/1M(!GF):'F),-"'F)L*3F)F\3L-!@AK-!"a"hH"aTh(!

U"(!\%4!891!%G!%M06+&0@1!+660&0%,!$%D;/1M19!+9!;41$+&+/B9&9!0,!*HW-!*H*-!*H\-!+,6!*H#!$4%99I

$%8;/0,E!41+$&0%,9-!911Q!R+S!P,E%E/0+-!<(!K(J!<8$3=+/6-!#(!7(!NM06+&0@1!:660&0%,!*%D;/1M19!+9!

541$+&+/B9&9! G%4! *4%99I*%8;/0,E! 21+$&0%,9! 21V8040,E! .M&41D1/B! <8/AB! <0+4B/;3%9;30,1!

70E+,69(!E%8F)R"&&F)F\3S-!@B-!Ti]UHTi]a(!RCS!*31,-!7(J!\4+,$09-!X(J!*+44%=-!<(!5(!:,!pN,I

*B$/1q!541$+&+/B9&!.,+C/19!2%%DIK1D;14+&841!5%/BG/8%4%+4B/+&0%,!o90,E!#1,90&0@1!<%4%,0$!

:$069(!:,L),$&$7F)F\3V-!O-!TgigHTggZ(!R$S!j8-!u(J!708-!2(!r(J!r18,E-!*(!#(J!<8$3=+/6-!#(!7(!

)%,%;3%9;30,1! 70E+,69! 54%D%&1! 56I*+&+/BL16! *x#! *4%99I*%8;/0,E! 21+$&0%,9! +&! 2%%D!

K1D;14+&841!=0&3!#%/8C/1!<+919(!:,L),$&$7F)F\3W-!B-!aZa"HaZaa(!

UT(!K31!FU!;41$+&+/B9&!C+916!%,!EJ!;14G%4D16!9/0E3&/B!=%491!&3+,!&31!$%4419;%,60,E!%M06+&0@1!

+660&0%,!$%D;/1M(!#11!#8;;%4&0,E!P,G%4D+&0%,!\0E841!#h!G%4!61&+0/9(!

UU(!\%49-!<(!5(J!'+@09-!W(!2(J!<8$3=+/6-!#(!7(!:,!.GG0$01,&!54%$199!G%4!56I*+&+/BL16!*HW!*4%99I

*%8;/0,E!21+$&0%,9!%G!:4B/!P%60619Q!P,90E3&!P,&%!*%,&4%//0,E!\+$&%49(!GF):'F),-"'F)L*3F)F\\W-!

@A@-!]haaH]hai(!

UZ(!W+N&I<8!09!A,%=,!&%!$/1+@1!&40G/+&19!+&!1/1@+&16!&1D;14+&8419(!X+4&=0E!=+9!+C/1!&%!D0,0D0L1!

&40G/+&1!$/1+@+E1!+&!30E3!&1D;14+&841!=0&3!9/%=!+660&0%,!%G!&31!+4B/!&40G/+&1(!R+S!7%801-!u(J!'40@14(!

)(!#(J!X+D+,,-!<(!*(J!X+4&=0E-!u(!\(!5+//+608DI*+&+/BL16!:D0,+&0%,!%G!:4B/!K40G/+&19!+,6!

PD;%4&+,$1!%G!K40G/+&1!:660&0%,!2+&1(!GF)E%8F),-"'F!3WWS-!K?-!"TaiH"ThU(!RCS!?%/G1-!u(!5(J!

<8$3=+/6-!#(!7(!5+//+608DI*+&+/BL16!:D0,+&0%,!%G!:4B/!K40G/+&19(!GF)E%8F),-"'F!3WWS-!K?-!

"TaZH"Tah(!

!
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!

! U]!

!

U](!#8C9&4+&19! $%,&+0,0,E! 91$%,6+4B! %4! &14&0+4B! C1,LB/0$! +/$%3%/9! 8,614=1,&! $%D;1&0&0@1!

613B64+&0%,! 41+$&0%,9! &%! G%4D! &31! $%4419;%,60,E! 9&B41,1! 6140@+&0@19(! #11! #8;;%4&0,E!

P,G%4D+&0%,!\0E841!#i(!

Ua(!54+93+6-!)(J!X8-!<(J!78-!r(J!'4+;14-!2(J!X+4-!'(J!21;0�-!N(J!</+$A/%$A-!K(!u(!UIXB64%E1,I

*%,&+0,0,E!#%608D!:/A%M0619!+9!#80&+C/1!<+919!0,!5+//+608DI*+&+/BL16!:D0,+&0%,9!%G!:4B/!

X+/0619(!GF)E%8F),-"'F!F\\\-!KH-!Ta"THTa"Z(!

Uh(!z+9A-!:(J!X1/V809&-!5(!5+//+608D!3B640619!0,!%4E+,0$!9B,&31909(!2168$&0%,!%G!+4B/!3+/0619!CB!

9%608D!D1&3%M061!$+&+/BL16!CB!&1&4+A09R&40;31,B/;3%9;30,1S;+//+608D(!GF)E%8F),-"'F!3WSV-!

IA-!"a"gH"aT_(!

Ui(! \%4! +! 41$1,&! ,0$A1/! $+&+/B9&! $+;+C/1! %G! ;14G%4D0,E! &31! +4B/+&0%,! %G! OI&14&0+4B! +D0,19-! 911Q!

K+99%,1-! u(!5(J!.,E/+,6-!.(!t(J!)+$y811,-!5(!)(J!\14E89%,-!)(! u(J!#&4+60%&&%-!)(!535:6I

'+/53%9Q! 70E+,6I.,+C/16-! W0$A1/I*+&+/BL16! *4%99I*%8;/0,E! %G! RX1&14%S+4B/! ./1$&4%;30/19!

=0&3!<8/AB!540D+4B!:/AB/+D0,19(!:(8"MF),-"'F1)5(&F)N=(!F\3W-!HO-!TZi]HTZig(!

Ug(!5%D;1%-!)(J!\+4D14-!u(!7(J!\4%191-!2(!'(!u(J!N4E+,-!)(!F(!2%%DIK1D;14+&841!:D0,+&0%,!%G!

'1+$&0@+&16! :,0/0,1! +,6! :4B/! X+/061! 5+4&,149! =0&3! *+4C%,+&1! <+91! o90,E! +! 56I5.55#PI

P51,&47I!*I50$%/0,1!*+&+/B9&(!:(8"MF),-"'F1)5(&F)N=F)F\3L-!HA-!UTTUHUTTa(!

Z_(!K31!G!J! $+&+/B9&! 9B9&1D! 09! +/9%! $%D;+&0C/1! =0&3! $+4C%,+&1! C+919(! #11! \0E841! #i! 0,! &31!

#8;;%4&0,E!P,G%4D+&0%,(!

Z"(!\%4!+,!1M+D;/1!%G!W+N&I<8!41+$&0,E!=0&3!+!C+91I91,90&0@1!98C9&4+&1!+&!1/1@+&16!&1D;14+&841-!

911Q!#;144B-!u(!<(J!?0E/19=%4&3-!m(!.(!5(J!.6D%,69-!P(J!\0%41-!5(J!<%B/19-!'(!*(J!'+D%,-!'(!<(J!

'%4%=-! 2(! 7(J! *31A/14-! .(! 7(! 5(J! 7+,E0//1-! u(J! *%1-! u(! ?(! m0/%9$+/1! <8$3=+/6xX+4&=0E!

!
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!

! Ua!

!

:D0,+&0%,Q!N;&0D0L16!*%8;/0,E!%G!<+91I#1,90&0@1!a|<4%D%09%V80,%/0,1I"I$+4C%,0&40/1!=0&3!

RLS|UI:D0,%ITID1&3B/;4%;+,I"I%/(!E%8F)T%*3"//)J"/F)!";F!F\3L-!@O-!"h]TH"h]i(!

ZT(!<489%1-!:(!K(J!X+4&=0E-! u(! \(!5+//+608DI*+&+/BL16!:4B/+&0%,!%G!\/8%4%+/AB/+D0,19(!GF):'F)

,-"'F)L*3F)F\3M-!@A9-!iZa_HiZai(!

ZU(!R+S!#31,E-!y(J!NE+&+-!K(J!X+4&=0E-!u(!\(!X0E3/B!21+$&0@1-!F1,14+/!+,6!7%,EI70@16!*+&+/B9&9!

G%4!5+//+608DI*+&+/BL16!:D0,+&0%,!%G!X1&14%+4B/!+,6!:4B/!*3/%40619-!<4%D0619-!+,6!P%60619Q!

#$%;1!+,6!#&48$&841H:$&0@0&B!21/+&0%,930;9(!GF):'F),-"'F)L*3F)F\\V-!@A>-! a]iaHa]ga(! RCS!

m3+64+-!:(J!)+B14-!#(J!N4E+,-!)(!F(!56I5.55#PIP51,&47Q!:!o91G8/!*+&+/B9&!G%4!&31!*%8;/0,E!

%G!TI:D0,%;B4060,1!'140@+&0@19(!,-"'FQN4%F)GF)F\3S-!?A-!UT_aHUT"T(!

ZZ(!R+S!m8&$38A0+,-!5(!#(J!'4%;0,9A0-!u(!\(J!'BA9&4+-!m(!'(J!70-!<(J!'02%$$%-!'(!:(J!#&41$AG899-!.(!

*(J! *+D;1+8-! 7(I*(J! *14,+A-! K(J! t+$3+/-! 5(J! '++@019-! P(!?(J! m49A+-! #(!?(J! '41314-! #(! '(!

*31D09&4B!0,G%4D14!/0C4+4019Q!+!$31D%0,G%4D+&0$9!1,+C/16!+;;4%+$3!&%!1@+/8+&1!+,6!+6@+,$1!

9B,&31&0$!D1&3%69(!,-"'F)L3.F)F\3J-!9-!Ta_ZHTa"U(! RCS!70,-!#(J!'0A/14-!#(J!</0,$%1-!?(!'(J!

\14E89%,-!2(!'(J!#31406+,-!2(!5(J!51,E-!z(J!*%,=+B-!'(!t(J!z+=+&LAB-!m(J!?+,E-!X(J!*14,+A-!

K(J!'+@019-!P(!?(J!'02%$$%-!'(!:(J!#31,E-!X(J!?1/$3-!*(!u(J!'41314-!#(!'(!)+;;0,E!&31!6+4A!

9;+$1!%G!$31D0$+/!41+$&0%,9!=0&3!1M&1,616!,+,%D%/1!9B,&31909!+,6!):7'PIKN\!)#(!L3."(3"!

F\3V-!AK@-!1++4aTUa(!R$S!o13/0,E-!)(!2(J!m0,E-!2(!5(J!m49A+-!#(!?(J!*14,+A-!K(J!<8$3=+/6-!#(!

7(!53+4D+$18&0$+/!60@1490G0$+&0%,!@0+!;+//+608D!%M06+&0@1!+660&0%,!$%D;/1M19(!L3."(3"!F\3W-!

AKA-!Z_]HZ_i(!

Z](!X1+&0,E!41+$&0%,9!+C%@1!&31!C%0/0,E!;%0,&!%G!&31!9%/@1,&!D+B!,%&!C1!+;;4%;40+&1!G%4!41+$&0%,9!

48,!%,!/+4E14!9$+/19(!

Za(!#11!\0E841!#i!0,!&31!#8;;%4&0,E!P,G%4D+&0%,!G%4!+660&0%,+/!;4%C/1D+&0$!$%8;/0,E!41+$&0%,9(!!

!
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!

! Uh!

!

Zh(!!\%4! +! 41$1,&!,0$A1/! $+&+/B9&! $+;+C/1!%G!;14G%4D0,E! &31!+4B/+&0%,!%G!TI+D0,%%M+L%/1! +,6!TI

+D0,%&30+L%/1-! 911Q! */+4A-! u(! #(!m(J! \14E89%,-!)(! u(J!)$'%,+/6-! 2(J! #&4+60%&&%-!)(! 5:6TI

'+/53%9!.,+C/19!&31!W0$A1/I*+&+/BL16!*IW!*4%99I*%8;/0,E!%G!540D+4B!X1&14%+4B/+D0,19!+,6!

RX1&14%S+4B/!*3/%40619(!:(8"MF),-"'F1)5(&F)N=F)F\3W-!HO-!aUg"HaUg](!

Zi(!\%49-!<(!5(J!m4+&&0E14-!5(J!#&401&14-!.(J!<8$3=+/6-!#(!7(!?+&14I)160+&16!*+&+/B9&!541+$&0@+&0%,Q!

:,!.GG0$01,&!54%&%$%/!G%4!*xW!*4%99I*%8;/0,E!21+$&0%,9(!E%8F)R"&&F)F\\V-!@>-!U]_]HU]_i(!

!

H+%(D&"=1(+;(C+*$1*$#(G*=7(]DGC([%&80.'^_(

!

MeO

t-BuO Cy2
P

i-Pr

i-Pr
H

Pd
X

Ar

Bulky Ot-Bu: Improves Stability

Removal of i-Pr: Expands 
amine scope

OMe: Increases 
reaction rate
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