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*

!"#!$%&&&'(!)*)+,-./0!$1"+2340$506.3-)72/.8092*:0 ! ;" (
138)*1<)*./0!)<=$3,+0!$7"$13/8>0?<.")<)*2$30$50

@+2":)*2A0B.*$3.80)3/0@-."23$3.8 0

!

$%&'%!()!* +,-,'%.!/01+&%!23%41.!24,-!5,-6%'.!2'78!9%4,':0; <!%;3!*+-,1:0=+7-!/)!>+,:70%?<!

*

01#.%&-1(&*$,*2'$34'1(413*.(5*671-'3&%8*.(5*&71*2'$-$914"9.%*!4'1(413*:131.%47*61(&%1*
;2<:6=>*!71,,'195*?.99.-*@('A1%3'&8>*!71,,'195>*!B*BC2>*@('&15*D'()5$-E*

*

!"#$%#$&'(

*

$%@7!"ABBBBBBBBB ! C#D!( EFEG2H!EI$EGJKEFL2H!* MF"J5EG2LJMF"!

$%@7!"ABBBBBBBBB ! CAD! ( EFEG2H!$GM*E5NGE! OMG!L9E! M$LJKJP2LJMF! MO!* $<*MQJJJRS* 2L2HTPE5!

* MN$HJF(!MO!FSJ"M$GM$THUEFP2KJ5E!2F5!K EL9TH!VJFTH!WELMFE!

$%@7!"ABBBBBBBBB ! CXD!M$LJKJP2LJMF!MO!* $<*MQJJJRS* 2L2HTPE5!*MN$HJF(!MO!FSJ"M$GM$THUEFP2KJ5E!

2F5!K EL9TH!VJFTH!WELMFE!

$%@7!"YBBBBBBBBB ! CYD! ( EFEG2H!$GM*E5NGE! OMG!* $<*MQJJJRS* 2L2HTPE5!* MN$HJF(! MO!UEFP2KJ5E"!

2F5!VJFTH!WELMFE"Z2H5E9T5E"!

$%@7!"YBBBBBBBBB ! C[D!* 92G2*LEGJP2LJMF!52L2!OMG!2HJ$92LJ*!WELMFE!$GM5N*L"!

$%@7!"#\BBBBBBB )B* C]D!* 92G2*LEGJP2LJMF!52L2!OMG!2PE$JFMFE!$GM5N*L"!

$%@7!"#YBBBBBBB )B! C^D!MGJ(JF2H!FKG!"$E*LG2!OMG!2HH!* MK$MNF5"!

$%@7!"[_ BBBBBBB )B! C_D!#9!FKG!"$E*LG2!OMG!L9E!* MFVEG"JMF!MO!! "# !LM!$"# !

$%@7!"[` BBBBBB )BB! C`D!* MK$NL2LJMF2H!5EL2JH"!

$%@7!"`\ BBBBBB )BB! C#\D!GEOEGEF*E"!

! !

! !

! !
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%&'() *+*,-. (/ 01*,23*+4-.(56+728*,-426+79(
(
2''!10'a7;:1!%;3!-7%@7;:1!b7-7!=&-c+%173!d-04!",@4%S2'3-,c+.!O,1+7-!"c,7;:,d,c!0-!O'&0-0c+74!
%;3!&173!b,:+0&:!d&-:+7-!=&-,d,c%:,0;)!#9.!#X*e#9f!%;3!#`O!FKG!1=7c:-%!b7-7!-7c0-373!0;!%!
U-&?7-!2VSY\\!1=7c:-047:7- !,;!*5*' X!Q``)_g!5.!c0;:%,;,;@!\)\Xg!aZa!LK"R)!9,@+!G710'&:,0;!
K%11!"=7c:-%!Q9GK"R!b7-7!-7c0-373!0;!%!I7a0!(ASI1!hL0d!K%11!"=7c:-047:7-!%:!"+7dd,7'3!
9%''%4!N;,a7-1,:i)!
!
%!'( )*+*,-.( :,6;*8<,*( =6,( 4>*( "14232?-426+( 6=( 51@56ABBBCD5-4-.E?*8( 56<1.2+F( 6=() D
2761,61E.G*+?-328*(-+8(H*4>E.(I2+E.(J*46+*9(
(
2!#\ !4H!1c-7b! :0=!a,%'!b%1!c+%-@73!b,:+! j7;k%4,37!1&j1:-%:7!Q\)A!440'R.!C*=<*0Q*MRJAD.!
1,'a7-!1%':.!j%17.!KVW!%;3!A!4H!10'a7;:!&;37-!%,-)!L+7!a,%'!b%1!17%'73!%;3!:+7!-7%c:,0;!4,8:&-7!
+7%:73!b,:+!1:,--,;@!d0-!#_!+0&-1)!2d:7-!:+,1!=7-,03.!:+7!10'a7;:!b%1!-740a73!&;37-!-73&c73!
=-711&-7)!L+7!-71,3&7!b%1!1&1=7;373!,;!A!4H!0d!7:+i'!%c7:%:7!%;3!=%1173!:+-0&@+!%!='&@!0d!
1,',c%.!b+,c+!b%1!b%1+73!b,:+!%!d&-:+7-!X!4H!0d!7:+i'!%c7:%:7)!L+7!7:+i'!%c7:%:7!b%1!-740a73!
%;3!:+7!i,7'3!c%'c&'%:73!d-04!:+7!#9!FKG!1=7c:-&4!&1,;@!471,:i'7;7!%1!,;:7-;%'!1:%;3%-3)!
!
%$'( "14232?-426+( 6=( 51@56ABBBCD5-4-.E?*8( ;6<1.2+F(6=() D2761,61E.G*+?-328*(-+8( H*4>E.(
I2+E.(J*46+*9(
(
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%!T,7'3!37:7-4,;73!ji! #9!FKG!1=7c:-01c0=i!0d!:+7!c-&37!-7%c:,0;!4,8:&-7!&1,;@!471,:i'7;7!%1!!
,;:7-;%'!1:%;3%-3)!
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[Cp*Co(CO)I2] (5.0 mol%)
AgSbF6 (10 mol%)
NaOAc (20 mol%)

Solvent , 80 oC, 18 h

1a a 2aa

Entry  Solvent 2aa [%] a 

1 1,2-dichloroethane 53 

2 1,4-dioxane 10 

3 acetonitrile trace 

4 toluene 11 

6 chloroform 63 

5 2,2,2-trifluoroethanol trace 
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%!T,7'3!37:7-4,;73!ji! #9!FKG!1=7c:-01c0=i!0d!:+7!c-&37!-7%c:,0;!4,8:&-7!&1,;@!471,:i'7;7!%1!!
,;:7-;%'!1:%;3%-3)!j ![\!40'g!*1M2c!&173)!
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%!T,7'3!37:7-4,;73!ji! #9!FKG!1=7c:-01c0=i!0d!:+7!c-&37!-7%c:,0;!4,8:&-7!&1,;@!471,:i'7;7!%1!
,;:7-;%'!1:%;3%-3)!j !#\!40'g!C*=<*0Q*MRJAD.!A\!40'g!2@"jO] )!
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+

[Cp*Co(CO)I2] (5.0 mol%)
AgSbF6 (10 mol%)
Base  (20 mol%)

CHCl3, 80 oC, 18 h

1a a 2aa
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+

[Cp*Co(CO)I2] (5.0 mol%)
Silver salt  (10 mol%)

CsOAc (20 mol%)

CHCl3, 80 oC, 18 h

1a a 2aa

Entry  Base 2aa [%] a 

1 - 49 

2 NaOAc 63 

3 CsOAc 72 

4 AgOAc 64 

5 KOPiv trace 

6 NaOPiv trace 

7 Cs2CO3 trace 

8b CsOAc trace 

Entry  Silver salt 2aa [%] a 

1 - trace 

2 AgSbF6 72 

3 AgNTf2 8 

4 AgBF4 13 

5 AgOTf 5 

6 AgOAc trace 

7 AgPF6 trace 

8b AgSbF6 82 
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%!T,7'3!37:7-4,;73!ji! #9!FKG!1=7c:-01c0=i!0d!:+7!c-&37!-7%c:,0;!4,8:&-7!&1,;@!471,:i'7;7!%1!
,;:7-;%'!1:%;3%-3)(

(
%K'( "14232?*8( :,6;*8<,*( =6,( 51@56ABBBCD5-4-.E?*8( 56<1.2+F( 6=( L*+?-328*7( -+8( I2+E.(
J*46+*7M#.8*>E8*79(
!

!
!
2!A\!4H!1c-7b!:0=!a,%'!b%1!c+%-@73!b,:+!j7;k%4,37!1&j1:-%:7!Q\)_!440'R.!C*=<*0Q*MRJAD!QX_)\!
4@.! \)\_!440'.!#\!40'gR.!2@"jO] !Q[[)A !4@.! \)#] !440'.!A\!40'gR.! *1M2c!QX\)_!4@.! \)#] !
440'.!A\!40'gR.!a,;i'!?7:0;7Z%'37+i37!Q\)#A!440' .!#)[!7l&,a)R!%;3!_!4H!*9*' X)!L+7!a,%'!b%1!
17%'73!%;3!:+7!-7%c:,0;!4,8:&-7!+7%:73!:0!_\!0*!b,:+!1:,--,;@!d0-!#_!+0&-1)!2d:7-!:+,1!=7-,03!
:+7!10'a7;:!b%1!-740a73!&;37-!-73&c73!=-711&-7!%;3!:+7!c-&37!=-03&c:!=&-,d,73!ji!c0'&4;!
c+-04%:0@-%=+i!Q978%;7mE:M2cn!%'?i'%:,0;!]\mY\!%;3!cic',k%:,0;!_\mA\R)!
!
%N'(5>-,-;4*,2?- 426+(O-4-(=6,(#.21>-42;(J*46+*(:,68<;479(
!
) D2761,61E.D! DA$D606G<4E.CG*+?-328*(A!-- C(

!
L+,1!c04=0&;3!b%1!=-7=%-73! ji! :+7!@7;7-%'!%'?i'%:,0;!=-0:0c0'!371c-,j73!%j0a7!1:%-:,;@!
d-04!1&j1:-%:7!&-!Q#X\!4@.!\)_!440'R!:0!i,7'3!%;!0ddSb+,:7!=0b37-!Q#[X!4@.!_A!gR)!#9!FKG!
Q*5*'X.!Y\\!K9k.!A`_!WRn!o!^)X]Ŝ )A_!Q4.!A9R.!^)AXŜ)#_!Q4.!A9R.!])A\ S])\\ !Qj-!3 .!#9.!XG99!p!])#!
9kR.!Y)X#SY)#_!Q4.!#9R.!X)\\ SA)`X!Q4.!A9R.!A)`ASA)_]!Q4.!A9R.!A)#A!Q1.!X9R.!#)A]!Q3.!] 9.!XG99!p!
])^!9kR)!#X*!e#9f!FKG!Q*5*'X.!#\\!K9k.!A`_!WRn!o!p!A\_)[.!#]`)A.!#X_)_.!#X^)\.!#X\)\.!#A`)_.!
#A^)#.! #A])X.! Y[)#.! Y#)`.! X\)\.! A^)A.! AA)_)!9GSK"! Q2"2$q.!- ZHRn! c%'c3)! d0-! *#Y9#` FMAq9!p!
AXY)#Y`Yn!0j:%,;73!p!AXY)#Y__!CKq9Dq)!: ,!p!\)X]!QE:M2cm978%;7!Y\m]\R)!
!
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[Cp*Co(CO)I2] (10 mol%)
AgSbF6 (20 mol%)
CsOAc (20 mol%)

CHCl3,Temperature , 18 h

1a a 2aa
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N
H
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O

O
+

[Cp*Co(CO)I2] (10 mol%)
AgSbF6 (20 mol%)
CsOAc (20 mol%)

CHCl3, 80 oC, 18 h

1a a 2aa

N
H

O

O

Entry  Temperature [oC] 2aa [%] a 

1 60  13 

2 80 82 

3 100 43 



! " [ !

) D2761,61E.DND3*4>E.D! DA$D606G<4E.CG*+?-328*(A!;- C(

!
L+,1!c04=0&;3!b%1!=-7=%-73! ji! :+7!@7;7-%'!%'?i'%:,0;!=-0:0c0'!371c-,j73!%j0a7!1:%-:,;@!
d-04!1&j1:-%:7!&;!Q#YA!4@.!\)_!440'R!:0!i,7'3!%;!0ddSb+,:7!=0b37-!Q#[] !4@.!̂ ` !gR)!#9!FKG!
Q*5*'X.!Y\\!K9k.!A`_!WRn!o!^)#] Ŝ )\[!Q4.!X9R.!])A\S])\ ^!Qj-!3.!#9.!XG99!p!])[ !9kR.!Y)X\ SY)#_!Q4.!
#9R.!A)`] SA)_ !̀Q4.!A9R.!A)_ S̀A)_A!Q4.!A9R.!A)X#!Q1.!X9R.!A)##!Q1.!X9R.!#)A]!Q3.!]9.!XG99!p!])A!9kR)!
#X*!e#9f!FKG!Q*5*'X.!#\\!K9k.!A`_!WRn!o!p!A\_)^.!#]`)X.!#X])`.!#X])\.!#X[)].!#X\)].!#A`)^.!
#A^)A.! Y[)X.! Y#)_.! X\)#.! A])_.! AA)_.! A\)`)! 9GSK"! Q2"2$q.! - ZHRn! c%'c3)! d0-! *#[ 9A#FMAq9! p!
AY_)#][#n!0j:%,;73!p!AY_)#]Y^!CKq9Dq)!: ,!p!\)XY!QE:M2cm978%;7!Y\m]\R)!
!
) D2761,61E.DKD3*4>E.D! DA$D606G<4E.CG*+?-328*(A!8- C(

!
L+,1!c04=0&;3!b%1!=-7=%-73! ji! :+7!@7;7-%'!%'?i'%:,0;!=-0:0c0'!371c-,j73!%j0a7!1:%-:,;@!
d-04!1&j1:-%:7!&8!Q#YA!4@.!\)_!440'R!:0!i,7'3!%;!0ddSb+,:7!=0b37-!Q#^_!4@.!̀\ !gR)!#9!FKG!
Q*5*'X.!Y\\!K9k.!A`_!WRn!o!^)A[Ŝ )A#!Q4.!#9R.!^)\AS])`_!Q4.!A9R.!])#AS[)`^ !Qj-!3 .!#9.!XG99!p!]) _!
9kR.!Y)X\SY)#]!Q4.!#9R.!A)`^SA)`\ !Q4.!A9R.!A)`\ SA)_Y!Q4.!A9R.!A)XA!Q1.!X9R.!A)#X!Q1.!X9R.!#)A]!Q3.!
] 9.!XG99!p!]) [ !9kR)!#X*!e#9f!FKG!Q*5*'X.!#\\!K9k.!A`_!WRn!o!p!A\_)].!#]`)X.!#Y\)\.! #X`)\.!#XY)#.!
#X\)].! #A^)A.! #A^)\.! Y[)Y.! Y#)_.! X\)\.! A^)X.! AA)_.! A#)X)! 9GSK"! Q2"2$q.! - ZHRn! c%'c3)! d0-!
* #[ 9A#FMAq9!p!AY_)#][#n!0j:%,;73!p!AY_)#]Y[ !CKq9Dq)!: ,!p!\)X#!QE:M2cm978%;7!Y\m]\R)!
!
KDA$%*$DG<4E.CD) D2761,61E.D! DA$D606G<4E.CG*+?-328*(A!*- C(

!
L+,1!c04=0&;3!b%1!=-7=%-73! ji! :+7!@7;7-%'!%'?i'%:,0;!=-0:0c0'!371c-,j73!%j0a7!1:%-:,;@!
d-04!1&j1:-%:7!&*!Q#^[ !4@.!\)_!440'R!:0!i,7'3!%;!0ddSb+,:7!=0b37-!Q#`A!4@.!_X!gR)!#9!FKG!
Q*5*'X.!Y\\!K9k.!A`_!WRn!o!^)X\Ŝ )A]!Q4.!#9R.!^)AYŜ)A\!Q4.!A9R.!])\# S[)`\ !Qj-!3 .!#9.!XG99!p!̂ )Y!
9kR.!Y)X#SY)# !̂Q4.!#9R.!X)\#SA)`Y!Q4.!A9R.!A)`#SA)_[!Q4.!A9R.!A)#X!Q1.!X9R.!#)A !̀Q1.!̀ 9R.!#)A[!Q3.!
] 9.!XG99!p!])[!9k R)!#X*!e#9f!FKG!Q*5*'X.!#\\!K9k.!A`_!WRn!o!p!A\_)].!#]`)X.!#[X)A.!#X_)_.!#XY)#.!
#A^)#.!#A])`.!#AX)X.!Y[)^.!Y#)_.!XY)^.!X#)A.!X\)\.!A^)`.!AA)_)!9GSK"!Q2"2$q.!- ZHRn!c%'c3)!d0-!
* #_9A^FMAq9!p!A`\)A#A\n!0j:%,;73!p!A`\)A##] !CKq9Dq)!: ,!p!\)Y[!QE:M2cm978%;7!Y\m]\R)!
!
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! " ] !

) D2761,61E.D$DA$D606G<4E.CD%&P&QDG21>*+E.'DKD;-,G60-328*(A!=-C(

!
L+,1!c04=0&;3!b%1!=-7=%-73! ji! :+7!@7;7-%'!%'?i'%:,0;!=-0:0c0'!371c-,j73!%j0a7!1:%-:,;@!
d-04!1&j1:-%:7!&=!Q#`#!4@.!\)_!440'R!:0!i,7'3!%;!0ddSb+,:7!=0b37-!Q#`X!4@.!̂_!gR)!#9!FKG!
Q*5*'X.!Y\\!K9k.!A`_!WRn!o!^)[_Ŝ)[A!Q4.!A9R.!^)Y_Ŝ)Y\!Q4.![9R.!^)XS̀̂ )XX!Q4.!#9R.!])AXS])\_!
Qj-!3.!#9.!XG99!p!_)\!9kR.!Y)XYSY)A#!Q4.!#9R.!X)\_SX)\\!Q4.!A9R.!X)\\SA)`#!Q4.!A9R.!A)#Y!Q1.!X9R.!
#)A_!Q3.!]9.!XG99!p!])]!9kR)!#X*!e#9f!FKG!Q*5*'X.!#\\!K9k.!A`_!WRn!o!p!A\_)[.!#]`)\.!#YA)_.!
#Y\)X.!#X`)[.!#X[)_.!#A_)`.!#A_)^.!#A^)_.!#A^)^.!#A )̂A.!#A[)\.!Y[)Y.!Y#)`.!X\)\.!A^)Y.!AA)_)!9GS
K"!Q2"2$q.!- ZHRn!c%'c3)!d0-!*A\9AXFMAq9!p!X#\)#_\^n!0j:%,;73!p!X#\)#_\\ !CKq9Dq)!: ,!p!\)XY!
QE:M2cm978%;7!Y\m]\R)!
!
) D2761,61E.DKDA3*4>E.4>26CD! DA$D606G<4E.CG*+?-328*(A!>- C(

(
L+,1!c04=0&;3!b%1!=-7=%-73! ji! :+7!@7;7-%'!%'?i'%:,0;!=-0:0c0'!371c-,j73!%j0a7!1:%-:,;@!
d-04!1&j1:-%:7!&>!Q#]^ !4@.!\)_!440'R!:0!i,7'3!%;!0ddSb+,:7!=0b37-!Q#Y !̂4@.!]] !gR)!#9!FKG!
Q*5*'X.!Y\\!K9k.!A`_!WRn!o!^)A`Ŝ )AY!Q4.!#9R.!^)\_Ŝ)\X!Q4.!A9R.!])#_S])\Y !Qj-!3 .!#9.!XG99!p!̂ )Y!
9kR.!Y)AS̀Y)#]!Q4.!#9R.!A)`_SA)`#!Q4.!A9R.!A)`#SA)_[!Q4.!A9R.!A)Y !̂Q1.!X9R.!A)#X!Q1.!X9R.!#)A[!Q3.!
] 9.!XG99!p!])A!9kR)!#X*!e#9f!FKG!Q*5*'X.!#\\!K9k.!A`_!WRn!o!p!A\_)Y.!#]_)^.!#Y#)\.!#X`)_.!#XX)Y.!
#A^)^.! #A^)X.! #AX)].! Y[)A.! Y#)`.! X\)\.! A^)X.! AA)_.! #[)Y)! 9GSK"! Q2"2$q.! - ZHRn! c%'c3)! d0-!
* #[ 9A#FMA"q9!p!A_\)#X^#n!0j:%,;73!p!A_\)#X^ !̀CKq9Dq)!: ,!p!\)A]!QE:M2cm978%;7!Y\m]\R)!
(
) D2761,61E.DKD3*4>60ED! DA$D606G<4E.CG*+?-328*(A!2-C!

!
L+,1!c04=0&;3!b%1!=-7=%-73! ji! :+7!@7;7-%'!%'?i'%:,0;!=-0:0c0'!371c-,j73!%j0a7!1:%-:,;@!
d-04!1&j1:-%:7!&2!Q#[[ !4@.!\)_!440'R!:0!i,7'3!%;!0ddSb+,:7!=0b37-!Q#_#!4@.!_] !gR)!#9!FKG!
Q*5*'X.!Y\\!K9k.!A`_!WRn!o!^)X#!Q3.!#9.!XG99!p!_)A!9kR.!])^[S])]` !Q4.!A9R.!])#YS[)`_ !Qj-!3 .!#9.!
XG99!p!̂ )#!9kR.!Y)AS̀Y)#]!Q4.!#9R.!X)_\!Q1.!X9R.!X)\#SA)`X!Q4.!A9R.!A)`XSA)_[!Q4.!A9R.!A)#X!Q1.!
X9R.!#)A[!Q3.!] 9.!XG99!p!])] !9kR)!#X*!e#9f!FKG!Q*5*'X.!#\\!K9k.!A`_!WRn!o!p!A\_)[.!#]_)`.!#]\)].!
#Y#)Y.!#A`)Y.! #A_)_.! ##[)[.! ###)X.! [[)X.!Y[)X.!Y#)_.!X\)\.!A^)].!AA)_)!9GSK"!Q2"2$q.!- ZHRn!
c%'c3)!d0-!*#] 9##FXMXq9!p!A]Y)#]\\ n!0j:%,;73!p!A]Y)#[`^ !CKq9Dq)!: ,!p!\)A\!QE:M2cm978%;7!
Y\m]\R)!
!
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! "^!

KDG,636D) D2761,61E.D! DA$D606G<4E.CG*+?-328*(A!R-C!

!
L+,1!c04=0&;3!b%1!=-7=%-73! ji! :+7!@7;7-%'!%'?i'%:,0;!=-0:0c0'!371c-,j73!%j0a7!1:%-:,;@!
d-04!1&j1:-%:7!&R!Q#`X!4@.!\)_!440'R!:0!i,7'3!%;!0ddSb+,:7!=0b37-!Q#^A!4@.!]` !gR)!#9!FKG!
Q*5*'X.!Y\\!K9k.!A`_!WRn!o!^)X Ŝ̂ )X#!Q4.!A9R.!^)AA!Q3.!#9.!XG99!p!̂ )^!9kR.!]) XYS])A#!Qj-!3 .!#9.!
XG99!p!̂ )\ !9kR.!Y)AS̀Y)# !̂Q4.!#9R.!A)`]SA)_]!Q4.!Y9R.!A)#Y!Q1.!X9R.!#)A[!Q3.!] 9.!XG99!p!̂ )\ !9kR)!#X*!
e#9f!FKG!Q*5*'X.!#\\!K9k.!A`_!WRn!o!p!A\_)#.!#]_)A.!#Y#)#.!#X])\.!#XA)].!#A`)Y.!#A_)`.!#AY)\.!
YY)_.! YA)\.! X\)\.! A])_.! AA)^)! 9GSK"! Q2"2$q.! - ZHRn! c%'c3)! d0-! *#Y9#_FMAU-q9! p!X#A)\[`` n!
0j:%,;73!p!X#A)\]\\ !CKq9Dq)!: ,!p!\)X`!QE:M2cm978%;7!Y\m]\R)!
!
) D2761,61E.D! DA$D606G<4E.CDKDA4,2=.<6,63*4>E.CG*+?-328*(A!S- C!

!
L+,1!c04=0&;3!b%1!=-7=%-73! ji! :+7!@7;7-%'!%'?i'%:,0;!=-0:0c0'!371c-,j73!%j0a7!1:%-:,;@!
d-04!1&j1:-%:7!&S!Q#_[ !4@.!\)_!440'R!:0!i,7'3!%;!0ddSb+,:7!=0b37-!Q#^X!4@.!̂A!gR)!#9!FKG!
Q*5*'X.!Y\\!K9k.!A`_!WRn!o!^)Y_Ŝ)YY!Q4.!X9R.!])YXS]) X\!Qj-!3 .!#9.!XG99!p!])` !9kR.!Y)XXSY)A\!Q4.!
#9R.!X)\YSA)`]!Q4.!A9R.!A)`] SA)`\!Q4.!A9R.!A)#Y!Q1.!X9R.!#)A !̂Q3.!] 9.!XG99!p!])` !9kR)!#X*!e#9f!FKG!
Q*5*'X.!#\\!K9k.!A`_!WRn!o!p!A\_)\.!#]_)\.!#Y\)[.!#X`)].!#X#)_!Ql.!AG*O!p!XX)]!9kR.!#A^)_A.!#A])X!
Ql.!XG*O!p!X)^!9kR.!#AX)^!Ql.!#G*O!p!A^X)\!9kR.!#AX)X!Ql.!XG*O!p!X)_!9kR.!YY)^.!YA)#.!X\)\.!A])_.!AA)^)!
#`O! e#9f! FKG! Q*5*'X.! X^]! K9k.! A`_! WRn!o! ]A)_X! Q1.! #OR)! 9GSK"! Q2"2$q.! - ZHRn! c%'c3)! d0-!
* #[ 9#_FMAOXq9!p!X\A)#X]_n!0j:%,;73!p!X\A)#X^A!CKq9Dq)!: ,!p!\)Y !̂QE:M2cm978%;7!Y\m]\R)!
!
$D=.<6,6D) D2761,61E.D! DA$D606G<4E.CG*+?-328*(A!.- C(

!
L+,1!c04=0&;3!b%1!=-7=%-73! ji! :+7!@7;7-%'!%'?i'%:,0;!=-0:0c0'!371c-,j73!%j0a7!1:%-:,;@!
d-04!1&j1:-%:7!&.!Q#Y[!4@.!\)_!440'R!:0!i,7'3!%;!0ddSb+,:7!=0b37-!Q#^\ !4@.!_[ !gR)!#9!FKG!
Q*5*'X.!Y\\!K9k.!A`_!WRn!o!^)AAŜ)#[!Q4.!#9R.!̂)#X!Q33.!#9.!XG99!p!̂ )^.!YG99!p!#)[!9kR!^)\ Ŝ̂ )\#!
Q4.!#9R.!])Y#S])AX!Qj-!3 .!#9.!XG99!p!])Y!9kR.!Y)A`SY)#]!Q4.!#9R.!A)``SA)`A!Q4.!A9R.!A)`ASA)_] !Q4.!
A9R.!A)#Y!Q1.!X9R.!#)A[!Q3.!] 9.!XG99!p!])[ !9kR)!#X*!e#9f!FKG!Q*5*'X.!#\\!K9k.!A`_!WRn!o!p!A\_)[ .!
#]^)`!Q3.!YG*O!p!A)`!9kR.!#]#)Y!Q3.!#G*O!p!AY])\!9kR.!#X`)[!Q3.!YG*O!p!Y)\!9kR.!#A^)_!Q3.!XG*O!p!̀ )_!
9kR.!#A])#!Q3.!AG*O!p!#^)[!9kR.!#AA)_!Q3.!XG*O!p!] )A!9kR.!##])^!Q3.!AG*O!p!AA)Y!9kR.!YX)]!Q3.!XG*O!p!A)]!
9kR.!YA)\.!A`)`.!AA).̂!A#)\!Q3.!YG*O!p!A)A!9kR)!#`O!e#9f!FKG!Q*5*'X.!X^]!K9k.!A`_!WRn!o!##])#` !Q1.!
#OR)!9GSK"!Q2"2$q.!- ZHRn!c%'c3)!d0-!*#Y9#_FMAOq9!p!A[A)#Y\\n!0j:%,;73!p!A[A)#Y\X!CKq9Dq)!
: ,!p!\)X[!QE:M2cm978%;7!Y\m]\R)!
!
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! "_!

) D2761,61E.D$DA$D606G<4E.C4>261>*+*D! D;-,G60-328*(A!3- C(

!
L+,1!c04=0&;3!b%1!=-7=%-73! ji! :+7!@7;7-%'!%'?i'%:,0;!=-0:0c0'!371c-,j73!%j0a7!1:%-:,;@!
d-04! 1&j1:-%:7!&3!Q#\_ !4@.! \)_!440'R! :0! i,7'3! %; !0ddSb+,:7! =0b37-!c0;:%,;,;@! %! 4,;0-!
%'?7;i'%:,0;! ,4=&-,:i! b+,c+! c0&'3! ;0:! j7! -740a73! ji! 7,:+7-! c0'&4;! c+-04%:0@-%=+i! 0-!
-7c-i1:%'',k%:,0;!Q#Y#!4@.!̂Y!gR!!#14&%.9*5.&.*,$%*&71*&.%)1&*.9I89.&'$(*#%$5"4&m!#9!FKG!Q*5*'X.!
Y\\!K9k.!A`_!WRn!o!^)#_!Q3.!#9.!XG99!p![)A!9kR.!^)\_Ŝ)\X!Qj-!1.!#9R.!])^`!Q3.!#9.!XG99!p![)A!9kR.!
Y)AXSY)\` !Q4.!#9R.!X)\#!Q:.!A9.!XG99!p!])^!9kR.!A)_Y!Q:.!A9.!XG99!p!])^!9kR.!A)\^!Q1.!X9R.!#)A#!Q3.!
] 9.!XG99!p!])] !9kR)!#X*!e#9f!FKG!Q*5*'X.!#\\! K9k.!A`_!WRn!o!p!A\`)#.!#]A)A.!#YA)X.!#XX)].!#A`)_.!
#A])_.!YY)#.!YA)\.!X\)\.!AX)#.!AA)_)!9GSK"!Q2"2$q.!- ZHRn!c%'c3)!d0-!*#A9#^FMA"q9!p!AY\)#\[_ n!
0j:%,;73!p!AY\)#\[# !CKq9Dq)!: ,!p!\)AY!QE:M2cm978%;7!Y\m]\R)!
!
) D3*4>E.D! DA$D606G<4E.CG*+?-328*(A!6- C(

J7'3*#%$5"4&*K.3*$L&.'(15*,%$-*+"*;MN*O=*.3*.*-'P&"%1*K'&7*BB*O*$,*#%$5"4&*,"- *,$%*K7'47*
47.%.4&1%'H.&'$(*4.(*L1*,$"(5*'(*&71*(1P&*314&'$(*$,*&7'3*5$4"-1(&E*

!

L+,1!c04=0&;3!b%1!=-7=%-73! ji! :+7!@7;7-%'!%'?i'%:,0;!=-0:0c0'!371c-,j73!%j0a7!1:%-:,;@!
d-04!1&j1:-%:7!&6!Q#\_ !4@.!\)_!440'R!:0!i,7'3!%;!0ddSb+,:7!=0b37-!Q#\Y!4@.!]Y!gR)!#9!FKG!
Q*5*'X.!Y\\!K9k.!A`_!WRn!o!^)X]Ŝ )A^!Q4.!A9R.!^)AAŜ)#] !Q4.!A9R.!])[# S])X#!Qj-!1.!#9R.!A)`_!Q3.!
X9.!XG99!p!Y)_!9kR.!A)`_SA)`A!Q4.!A9R.!A)`#SA)_[!Q4.!A9R.!A)#A!Q1.!X9R)!#X*!e#9f!FKG!Q*5*'X.!#\\!
K9k.!A`_!WRn!o!p!A\_)_.!#^\)^.!#X_)`.!#X])^.!#X\)\.!#A`)_.!#A^)A.!#A])X.!Y[)X.!X\)\.!A^)A.!A])^)!
9GSK"!Q2"2$q.!- ZHRn!c%'c3)!d0-!*#A9#[ FMAq9!p!A\])##_#n!0j:%,;73!p!A\])##^^ !CKq9Dq)!: ,!p!
\) ##!QE:M2cm978%;7!Y\m]\R)!
!
) DA$%*$DG<4E.CD! DA$D606G<4E.CG*+?-328*(A!1- C(

!
L+,1!c04=0&;3!b%1!=-7=%-73! ji! :+7!@7;7-%'!%'?i'%:,0;!=-0:0c0'!371c-,j73!%j0a7!1:%-:,;@!
d-04!1&j1:-%:7!&1!Q#YA!4@.!\)_!440'R!:0!i,7'3!%;!0ddSb+,:7!=0b37-!Q#[_ !4@.!_\ !gR)!#9!FKG!
Q*5*'X.!Y\\!K9k.!A`_!WRn!o!^)XXŜ)A]!Q4.!A9R.!^)AAŜ)#]!Q4.!A9R.!]) \# S[)_` !Qj-!1.!#9R.!X)\\ SA)`X!
Q4.!A9R.!A)`\SA)_Y!Q4.!A9R.!A)#A!Q1.!X9R.!#)Y]!Q1.!`9R)!#X*!e#9f!FKG!Q*5*'X.!#\\!K9k.!A`_!WRn!o!
p!A\_)Y.!#]`)].!#X_)].!#X_)\.!#A`)_.!#A`)^.!#A])`.!#A])A.![#)_.!Y[)X.!X\)\.!A_)_.!A^)X)!9GSK"!
Q2"2$q.!- ZHRn! c%'c3)! d0-! *#[ 9A#FMAq9!p!AY_)#][#n! 0j:%,;73! p!AY_)#][` !CKq9Dq)!: ,!p! \)Y !̂
QE:M2cm978%;7!Y\m]\R)!
!
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! " ` !

) D;E;.6>*0E.D! DA$D606G<4E.CG*+?-328*(A!T-C(

!
L+,1!c04=0&;3!b%1!=-7=%-73! ji! :+7!@7;7-%'!%'?i'%:,0;!=-0:0c0'!371c-,j73!%j0a7!1:%-:,;@!
d-04!1&j1:-%:7!&T!Q#]X!4@.!\)_!440'R!:0!i,7'3!%;!0ddSb+,:7!=0b37-!Q#]Y!4@.!̂ [ !gR)!#9!FKG!
Q*5*'X.!Y\\!K9k.!A`_!WRn!o!^)X]Ŝ )A_!Q4.!A9R.!^)AXŜ)#^!Q4.!A9R.!])A#S])\^ !Qj-!3 .!#9.!XG99!p!̂ )_!
9kR.!Y)\\ SX)__!Q4.!#9R.!X)\\ SA)`X!Q4.!A9R.!A)`ASA)_[!Q4.!A9R.!A)#A!Q1.!X9R.!A)\^S#)`_!Q4.!A9R.!
#)^`S#)^\! Q4.! A9R.! #)]]S#)[`! Q4.! #9R.! #)Y_S#)X[! Q4.! A9R.!#)A S̀#)#X! Q4.!X9R)!#X*! e#9f! FKG!
Q*5*'X.!#\\!K9k.!A`_!WRn!o!p!A\_)[.!#]`)#.!#X_)_.!#X^)#.!#A`)`.!#A`)_.!#A^)#.!#A])X.!Y_)^.!Y[)X.!
XX)#.!X\)\.!A^)A.!A[)].!AY)`)!9GSK"!Q2"2$q.!- ZHRn!c%'c3)!d0-!*#^9AXFMAq9!p!A^Y)#_\ n̂!0j:%,;73!
p!A^Y)#_\X!CKq9Dq)!: ,!p!\)Y\!QE:M2cm978%;7!Y\m]\R)!
!
! DA$D606G<4E.CD) DA4*4,->E8,6D! . D1E,-+DKDE.CG*+?-328*(A!,- C(

!
L+,1!c04=0&;3!b%1!=-7=%-73! ji! :+7!@7;7-%'!%'?i'%:,0;!=-0:0c0'!371c-,j73!%j0a7!1:%-:,;@!
d-04!1&j1:-%:7!&,!Q#]Y!4@.!\)_!440'R!:0!i,7'3!%;!0ddSb+,:7!=0b37-!Q__!4@.!Y\!gR)!#9!FKG!
Q*5*'X.!Y\\!K9k.!A`_!WRn!o!^)X`Ŝ )X\!Q4.!A9R.!^)AYŜ)#`!Q4.!A9R.!])[\ S])Y\ !Qj-!3 .!#9.!XG99!p!̂ )A!
9kR.!Y)AYSY)#A!Q4.!#9R.!Y)\ASX)`[!Q4.!A9R.!X)[ŜX)Y_!Q4.!A9R.!X)\\ SA)__!Q4.!Y9R.!A)#X!Q1.!X9R.!
A)\[ S#)`^!Q4.!A9R.!#)]XS#)[A!Q4.!A9R)!#X*!e#9f!FKG!Q*5*'X.!#\\!K9k.!A`_!WRn!o!p!A\_)].!#]`)X.!
#X_)^.!#X])^.!#X\)#.!#A`)].!#A^)X.!#A])Y.! ]])_.!Y])A.!Y[)#.!XX)#.!X\)#.!A^)\)!9GSK"!Q2"2$q.!
- ZHRn! c%'c3)! d0-! *#] 9A#FMXq9! p! A^])#]\\ n! 0j:%,;73! p!A^])#[`X ! CKq9Dq)! : ,! p! \)\_ !
QE:M2cm978%;7!Y\m]\R)!
!
) D2761,61E.D! DA$D6061*+4E.CG*+?-328*(A!-; C(

!
L+,1!c04=0&;3!b%1!=-7=%-73! ji! :+7!@7;7-%'!%'?i'%:,0;!=-0:0c0'!371c-,j73!%j0a7!1:%-:,;@!
d-04!1&j1:-%:7!&-!Q#X\!4@.!\)_!440'R!:0!i,7'3!%;!0ddSb+,:7!=0b37-!Q#^\ !4@.!_] !gR)!#9!FKG!
Q*5*'X.!Y\\!K9k.!A`_!WRn!o!^)X[Ŝ )A !̂Q4.!A9R.!^)AAŜ)#] !Q4.!A9R.!])AAS])\] !Qj-!3 .!#9.!XG99!p!])` !
9kR.!Y)X#SY)#_!Q4.!#9R.!X)\\ SA)`Y!Q4.!A9R.!A)__SA)_#!Q4.!A9R.!A)X`!Ql.!A9.!XG99!p!])`!9k R.!#)A]!
Q3.!]9.!XG99!p!])[!9k R.!#)\#.!Q:.!X9.!XG99!p!])`!9k R)!#X*!e#9f!FKG!Q*5*'X.!#\\!K9k.!A`_!WRn!o!p!
A##)A.!#]`)A.!#X`)\.!#X^)#.!#X\)\.!#A`)_.!#A^)#.!#A])A.!YX)`.!Y#)_.!X])\.!A^)X.!AA)_.!^)_)!9GSK"!
Q2"2$q.!- ZHRn! c%'c3)! d0-! *#[ 9A#FMAq9!p!AY_)#][#n! 0j:%,;73! p!AY_)#]Y]!CKq9Dq)!: ,!p! \)YY!
QE:M2cm978%;7!Y\m]\R)!
!
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! "#\ !

%U'(5>-,-;4*,2?-426+(O-4-(=6,(#?*12+6+*(: ,68<;479(
!
!P$D823*4>E.D!PND82>E8,6D&. DG*+?6%/ '-?*12+D&D6+*(A$6-C(

J7'3*#%$5"4&*K.3*$L&.'(15*,%$-*+"*;BB*O=*.3*.*-'P&"%1*K'&7*MN*O*$,*#%$5"4&*0"- *,$%*K7'47*
47.%.4&1%'H.&'$(*4.(*L1*,$"(5*'(*&71*#%1A'$"3*314&'$(*$,*&7'3*5$4"-1(&E*

!
L+,1!c04=0&;3!b%1!=-7=%-73! ji! :+7!@7;7-%'!%'?i'%:,0;!=-0:0c0'!371c-,j73!%j0a7!1:%-:,;@!
d-04!1&j1:-%:7!&6!Q#X\!4@.!\)_!440'R!:0!i,7'3!%;!0ddSb+,:7!=0b37-!Q#` !4@.!##!gR)!#9!FKG!
Q*5*'X.!Y\\!K9k.!A`_!WRn!o!^)_[!Q33.!#9.!XG99!p!̂ )Y.!YG99!p!#)^!9kR.!^)XY!Q333.!#9.!XG99!p!̂ )Y.!XG99!
p!̂ )Y.!YG99!p!#)Y!9kR.!^)A^!Q333.!#9.!XG99!p!̂ )Y.!XG99!p!̂ )Y.!YG99!p!#)[!9kR.!^)\Y!Q33.!#9.!XG99!p!̂ )Y.!
YG99!p!#)Y!9kR.![)[S̀[)[X!Q4.!#9R.!X)[#SA)``!Qj-!1.!#9R.!X)A_!Q1.!X9R.!X)A^SA)^^!Qj-!1.!#9R.!#)__!Q3.!
X9.!YG99!p!\)`!9kR)!#X*!e#9f!FKG!Q*5*'X.!#\\!K9k.!A`_!WRn!o!p!#]`)A.!#YY)[.!#X])Y.!#XX)].!#X#)A.!
#X#)A.!#A])Y.!#A[)[.!##`)#.!XA)`.!X#)X.!#`)_)!9GSK"!Q2"2$q.!- ZHRn!c%'c3)!d0-!*#Y9#^FMq9!p!
A#])#X__n!0j:%,;73!p!A#])#X_A!CKq9Dq)!: ,!p!\)X#!QE:M2cm978%;7!Y\m]\R)!
!
! D2761,61E.D!PND82>E8,6D&. DG*+?6%/ '-?*12+D&D6+*(A$-GC(

!
L+,1!c04=0&;3!b%1!=-7=%-73! ji! :+7!@7;7-%'!%'?i'%:,0;!=-0:0c0'!371c-,j73!%j0a7!1:%-:,;@!
d-04!1&j1:-%:7!&-!Q#X\!4@.!\)_!440'R!:0!i,7'3!%;!0ddSb+,:7!=0b37-!Q##Y!4@.!̂#!gR)!#9!FKG!
Q*5*'X.!Y\\!K9k.!A`_!WRn!o!^)_] !Q33.!#9.!XG99!p!̂ )_.!YG99!p!#)Y!9kR.!^)X]!Q333.!#9.!XG99!p!̂ )_.!XG99!
p!̂ )_.!YG99!p!#)Y!9kR.!̂ )A_!Q333.!#9.!XG99!p!̂ )_.!XG99!p!̂ )_.!YG99!p!#)A!9kR.!^)\[ !Q33.!#9.!XG99!p!̂ )_.!
YG99!p!#)A!9kR.!])\#!Q3.!#9.!XG99!p!̂ )[!9kR.![)_#!Q3:.!#9.!XG99!p!̂ )[.!XG99!p!̂ )[!9kR.![)#`!Q+.!#9.!XG99!
p!̂ )Y!9kR.!X)A\!Q3.!A9.!XG99!p!̂ )[R.!#)A[!Q3.!]9.!XG99!p!̂ )Y!9kR)!#X*!e#9f!FKG!Q*5*'X.!#\\!K9k.!
A`_!WRn!o!p!#]_)[.!#YX)[.!#XY)A.!#X#)[.!#X#)X.!#A])[.!#A[)_.!#AY)].!#A\)[.!Y[)^.!X#)X.!A\)^)!9GS
K"!Q2"2$q.!- ZHRn!c%'c3)!d0-!*#X9#[ FMq9!p!A\A)#AXAn!0j:%,;73!p!A\A)#AX!̀CKq9Dq)!: ,!p!\)[_ !
QE:M2cm978%;7!A\m_\R)!
!
! D2761,61E.DVD3*4>E.D!PND82>E8,6D&. DG*+?6%/ '-?*12+D&D6+*(A$;GC(

!
L+,1!c04=0&;3!b%1!=-7=%-73! ji! :+7!@7;7-%'!%'?i'%:,0;!=-0:0c0'!371c-,j73!%j0a7!1:%-:,;@!
d-04!1&j1:-%:7!&;!Q#YA!4@.!\)_!440'R!:0!i,7'3!%;!0ddSb+,:7!=0b37-!Q#A !̂4@.!̂Y!gR)!#9!FKG!
Q*5*'X.!Y\\!K9k.!A`_!WRn!o!^)]_!Q3.!#9.!YG99!p!#)X!9kR.!^)#]!Q33.!#9.!XG99!p!̂ )X.!YG99!p!#)X!9kR.!
])`Y!Q3.!#9.!XG99!p!̂ )X!9kR.![)`_ !Q3.!#9.!XG99!p!̂ )^!9kR.![)_\ !Q3:.!#9.!XG99!p!̂ )^.!XG99!p!̂ )^!9kR.![)#_!
Q+.!#9.!XG99!p!̂ )A!9kR.!X)# !̂Q3.!A9.!XG99!p!̂ )^R.!A)XY!Q1.!X9R.!#)A[!Q3.!]9.!XG99!p!̂ )A!9kR)!#X*!e#9f!
FKG!Q*5*'X.!#\\!K9k.!A`_!WRn!o!p!#]_)].!#Y\)_.!#X])#.!#XY)\.!#XA)\.!#X#)`.!#A[)_.!#AY)[.!
#A\)_.! Y[)].! X\)_.! A\)`.! A\)^)! 9GSK"! Q2"2$q.! - ZHRn! c%'c3)! d0-! *#Y9#^FMq9! p! A#])#X__n!
0j:%,;73!p!A#])#X_ !̂CKq9Dq)!: ,!p!\)]Y!QE:M2cm978%;7!A\m_\R)!
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! "##!

! D2761,61E.DWD3*4>E.D!PND82>E8,6D&. DG*+?6%/ '-?*12+D&D6+*(A$8GC(

!
L+,1!c04=0&;3!b%1!=-7=%-73! ji! :+7!@7;7-%'!%'?i'%:,0;!=-0:0c0'!371c-,j73!%j0a7!1:%-:,;@!
d-04!1&j1:-%:7!&8!Q#YA!4@.!\)_!440'R!:0!i,7'3!%;!0ddSb+,:7!=0b37-!Q#A]!4@.!̂X!gR)!#9!FKG!
Q*5*'X.!Y\\!K9k.!A`_!WRn!o!^)^]!Q3.!#9.!XG99!p!_)#!9kR.!^)\`!Q3.!#9.!XG99!p!_)#9kR.!])_^!Q1.!#9R.!
])\\!Q3.!#9.!XG99!p!̂ )[!9kR.![)^_!Q3:.!#9.!XG99!p!̂ )[.!XG99!p!̂ )[!9kR.![)#_!Q+.!#9.!XG99!p!̂ )\!9kR.!X)#]!
Q3.!A9.!XG99!p!̂ )[R.!A)XY!Q1.!X9R.!#)A[!Q3.!]9.!XG99!p!̂ )\!9kR)!#X*!e#9f!FKG!Q*5*'X.!#\\!K9k.!A`_!
WRn!o!p!#]_)Y.!#YX)Y.!#Y#)^.!#X#)].!#X#)[.!#A^)X.!#A])[.!#AY)_.!#A\)A.!Y[)].!X#)X.!A#)X.!A\)^)!9GS
K"!Q2"2$q.!- ZHRn!c%'c3)!d0-!*#Y9#^FMq9!p!A#])#X__n!0j:%,;73!p!A#])#X̀\ !CKq9Dq)!: ,!p!\)[] !
QE:M2cm978%;7!A\m_\R)!
!
WDA$%*$DG<4E.CD! D2761,61E.D!PND82>E8,6D+. DG*+?6%/ '-?*12+D&D6+*(A$*GC(

!
L+,1!c04=0&;3!b%1!=-7=%-73! ji! :+7!@7;7-%'!%'?i'%:,0;!=-0:0c0'!371c-,j73!%j0a7!1:%-:,;@!
d-04!1&j1:-%:7!&*!Q#^[ !4@.!\)_!440'R!:0!i,7'3!%;!0ddSb+,:7!=0b37-!Q#XY!4@.!][ !gR)!#9!FKG!
Q*5*'X.!Y\\!K9k.!A`_!WRn!o!^)_#!Q3.!#9.!XG99!p!_)A!9kR.!^)XA!Q33.!#9.!XG99!p!_)A.!YG99!p!#)_9kR.!
^)\[!Q3.!#9.!YG99!p!#)_!9kR.!])\#!Q3.!#9.!XG99!p!_)A!9kR.![)_#!Q3:.!#9.!XG99!p!_)#.!XG99!p!_)#!9kR.![)#`!
Q+.!#9.!XG99!p!̂ )\!9kR.!X)A#!Q3.!A9.!XG99!p!_)AR.!#)X#!Q1.!`9R.!#)A[!Q3.!]9.!XG99!p!̂ )\!9kR)!#X*!e#9f!
FKG!Q*5*'X.!#\\!K9k.!A`_!WRn!o!p!#]_)Y.!#[Y)_.!#YX)A.!#X#)Y.!#X#)X.!#AY)^.!#AX)^.!#AA)_.!
#A\)A.!Y[)].!XY)_.!X#)^.!X#)A.!A\)^)!9GSK"!Q2"2$q.!- ZHRn!c%'c3)!d0-!*#^9AXFMq9!p!A[_)#_[_n!
0j:%,;73!p!A[_)#_]#!CKq9Dq)!: ,!p!\)] [ !QE:M2cm978%;7!A\m_\R)!
!
! D2761,61E.DWD1>*+E.D!PND82>E8,6D&XDG*+?6%/ '-?*12+D&D6+*(A$=GC(

!
L+,1!c04=0&;3!b%1!=-7=%-73! ji! :+7!@7;7-%'!%'?i'%:,0;!=-0:0c0'!371c-,j73!%j0a7!1:%-:,;@!
d-04!1&j1:-%:7!&=!Q#`#!4@.!\)_!440'R!:0!i,7'3!%;!0ddSb+,:7!=0b37-!Q#]\ !4@.!̂A!gR)!#9!FKG!
Q*5*'X.!Y\\!K9k.!A`_!WRn!o!^)`[!Q3.!#9.!XG99!p!_)X!9kR.!^)]#Ŝ)[]!Q4.!A9R.!^)[A!Q33.!#9.!XG99!p!
_)X.!YG99!p!#)`!9kR.!^)YŜ̂ )Y#!Q4.!A9R.!^)X`Ŝ )XY!Q4.!#9R.!^)A`!Q3.!#9.!YG99!p!#)`!9kR.!])\[!Q3.!#9.!
XG99!p!̂ )Y!9kR.![)_!̂Q3:.!#9.!XG99!p!̂ )Y.!XG99!p!̂ )Y!9kR.![)A#!Q+.!#9.!XG99!p!])`!9kR.!X)A_!Q3.!A9.!XG99!
p!^)YR.!#)A_!Q3.!]9.!XG99!p!])` !9kR)!#X*!e#9f!FKG!Q*5*'X.!#\\! K9k.!A`_!WRn!o!p!#]_)A.!#YY)#.!
#YX)`.!#Y\)A.!#XX)\.!#XA)#.!#A_)`.!#A^)`.!#A^)A.!#A[)A.!#AY)_.!#AY)[.!#A\)X.!Y[)^.!X#)[.!A\)^)!
9GSK"!Q2"2$q.!- ZHRn!c%'c3)!d0-!*#`9#` FMq9!p!A^_)#[Y[n!0j:%,;73!p!A^_)#[YY!CKq9Dq)!: ,!p!
\) [^ !QE:M2cm978%;7!A\m_\R)!
!
!
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! "#A!

! D2761,61E.DWDA3*4>E.4>26CD!PND82>E8,6D&. DG*+?6%/ '-?*12+D&D6+*(A$>GC(

!
L+,1!c04=0&;3!b%1!=-7=%-73! ji! :+7!@7;7-%'!%'?i'%:,0;!=-0:0c0'!371c-,j73!%j0a7!1:%-:,;@!
d-04!1&j1:-%:7!&>!Q#]^ !4@.!\)_!440'R!:0!i,7'3!%;!0ddSb+,:7!=0b37-!Q#X]!4@.!]` !gR)!#9!FKG!
Q*5*'X.!Y\\!K9k.!A`_!WRn!o!^)^`!Q3.!#9.!XG99!p!_)[!9kR.!^)#A!Q33.!#9.!XG99!p!_)[.!YG99!p!#)_9kR.!
])_`!Q3.!#9.!YG99!p!#)_!9kR.!])\#!Q3.!#9.!XG99!p!̂ )Y!9kR.![)^^!Q3:.!#9.!XG99!p!̂ )Y.!XG99!p!̂ )Y!9kR.![)#]!
Q+.!#9.!XG99!p!])^!9kR.!X)#^!Q3.!A9.!XG99!p!̂ )YR.!A)Y_!Q1.!X9R.!#)A[!Q3.!]9.!XG99!p!])^!9kR)!#X*!e#9f!
FKG!Q*5*'X.!#\\!K9k.!A`_!WRn!o!p!#]_)\.!#YX)^.!#YA)`.!#XA)\.!#X\)].!#A[)\.!#AX)[.!#AA)^.!
##`)_.! Y[)^.! X#)Y.! A\)^.! #[)#)! 9GSK"! Q2"2$q.! - ZHRn! c%'c3)! d0-! *#Y9#^FM"q9! p!AY_)##\ ǹ!
0j:%,;73!p!AY_)##\ !̂CKq9Dq)!: ,!p!\)Y !̂QE:M2cm978%;7!A\m_\R)!
!
! D2761,61E.DWD3*4>60ED!PND82>E8,6D&. DG*+?6%/ '-?*12+D&D6+*(A$2GC(

!
L+,1!c04=0&;3!b%1!=-7=%-73! ji! :+7!@7;7-%'!%'?i'%:,0;!=-0:0c0'!371c-,j73!%j0a7!1:%-:,;@!
d-04!1&j1:-%:7!&2!Q#[[ !4@.!\)_!440'R!:0!i,7'3!%;!0ddSb+,:7!=0b37-!Q##A!4@.!]# !gR)!#9!FKG!
Q*5*'X.!Y\\!K9k.!A`_!WRn!o!^)_Y!Q3.!#9.!XG99!p!_)]!9kR.!])_\!Q33.!#9.!XG99!p!_)] .!YG99!p!A)X9kR.!
]) [^ !Q3.!#9.!YG99!p!A)X!9kR.!])\A!Q3.!#9.!XG99!p!̂ )_!9kR.![)^^!Q3:.!#9.!XG99!p!̂ )_.!XG99!p!̂ )_!9kR.![)#]!
Q+.!#9.!XG99!p!])^ !9kR.!X)_A!Q1.!X9R.!X)#_!Q3.!A9.!XG99!p!̂ )_R.!#)A[!Q3.!]9.!XG99!p!])^!9kR)!#X*!e#9f!
FKG!Q*5*'X.!#\\!K9k.!A`_!WRn!o!p!#]_)\.!#]#)`.!#Y[)A.!#XX)[.!#A])`.!#A[)#.!##`)].!###)^.!###)#!
[[)Y.!Y[)].!X#)].!A\)^ !9GSK"!Q2"2$q.!- ZHRn!c%'c3)!d0-!*#Y9#^FMAq9!p!AXA)#XX_n!0j:%,;73!p!
AXA)#XXY!CKq9Dq)!: ,!p!\)Y\ !QE:M2cm978%;7!A\m_\R)!
!
WDG,636D! D2761,61E.D!PND82>E8,6D&. DG*+?6%/ '-?*12+D&D6+*(A$RGC(

!
L+,1!c04=0&;3!b%1!=-7=%-73! ji! :+7!@7;7-%'!%'?i'%:,0;!=-0:0c0'!371c-,j73!%j0a7!1:%-:,;@!
d-04!1&j1:-%:7!&R!Q#`Y!4@.!\)_!440'R!:0!i,7'3!%;!0ddSb+,:7!=0b37-!Q##_!4@.![X!gR)!#9!FKG!
Q*5*'X.!Y\\!K9k.!A`_!WRn!o!^)^A!Q3.!#9.!XG99!p!_)X!9kR.!^)Y#!Q33.!#9.!XG99!p!_)X.!YG99!p!A)X9kR.!
^)AX!Q3.!#9.!YG99!p!A)X!9kR.!])\#!Q3.!#9.!XG99!p!̂ )^!9kR.![)^`!Q3:.!#9.!XG99!p!̂ )^.!XG99!p!̂ )^!9kR.![)#[!
Q+.!#9.!XG99!p!̂ )A!9kR.!X)#^!Q3.!A9.!XG99!p!̂ )^R.!#)A[!Q3.!]9.!XG99!p!̂ )A!9kR)!#X*!e#9f!FKG!Q*5*'X.!
#\\!K9k.!A`_!WRn!o!p!#]^)[.!#Y[)\.!#XX)#.!#XX)#.!#A`)^.!#A_)_.!#A[)].!#A[)#.!##`)`.!Y[)`.!X#)\.!
A\)]) !9GSK"!Q2"2$q.!- ZHRn!c%'c3)!d0-!*#X9#YFMU-q9!p!A_\)\XX n̂!0j:%,;73!p!A_\)\XYX!CKq9Dq)!
: ,!p!\)] A!QE:M2cm978%;7!A\m_\R)!
!
!
!
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! "#X!

! D2761,61E.DWDA4,2=.<6,63*4>E.CD!PND82>E8,6D&. DG*+?6%/ '-?*12+D&D6+*(A$SGC(

!
L+,1!c04=0&;3!b%1!=-7=%-73! ji! :+7!@7;7-%'!%'?i'%:,0;!=-0:0c0'!371c-,j73!%j0a7!1:%-:,;@!
d-04!1&j1:-%:7!&S!Q#_[ !4@.!\)_!440'R!:0!i,7'3!%;!0ddSb+,:7!=0b37-!Q#AY!4@.![_ !gR)!#9!FKG!
Q*5*'X.!Y\\!K9k.!A`_!WRn!o!^)`] !Q3.!#9.!XG99!p!_)]!9kR.!^)[X!Q3.!#9.!XG99!p!_)]!9kR.!^)XX!Q1.!#9R.!
])\Y! Q3.!#9.!XG99!p!̂ )]!9kR.![)_X!Q3:.!#9.!XG99!p!̂ )] .!XG99!p!̂ )] !9kR.![)#_!Q+.!#9.!XG99!p!])]! 9kR.!X)A]!
Q3.!A9.!XG99!p!̂ )]R.!#)A!̂Q3.!]9.!XG99!p!])] !9kR)!#X*!e#9f!FKG!Q*5*'X.!#\\!K9k.!A`_!WRn!o!p!#]^)X.!
#YY)\.!#X^)[.!#XA)_!Ql.!AG*O!p!XA)\!9kR.!#XA)#.!#AY)`.!#AX)^!Ql.!#G*O!p!A^X)`!9kR.!#AX)X!Ql.!XG*O!p!
X)[!9kR.!#AA)^!Ql.!XG*O!p!X)_!9kR.!#A)A.!Y])\.!X#)#.!A\)])!#`O!e#9f!FKG!Q*5*'X.!X^]!K9k.!A`_!WRn!o!
]A)_Y!Q1.!#OR)!9GSK"!Q2"2$q.!- ZHRn!c%'c3)!d0-!*#Y9#YFMOXq9!p!A^\)##\] n!0j:%,;73!p!A^\)##\X!
CKq9Dq)!: ,!p!\)[_ !QE:M2cm978%;7!A\m_\R)!
!
UD=.<6,6D! D2761,61E.D!PND82>E8,6D&. DG*+?6%/ '-?*12+D&D6+*(A$.GC(

!
L+,1!c04=0&;3!b%1!=-7=%-73! ji! :+7!@7;7-%'!%'?i'%:,0;!=-0:0c0'!371c-,j73!%j0a7!1:%-:,;@!
d-04!1&j1:-%:7!&.!Q#Y[!4@.!\)_!440'R!:0!i,7'3!%;!0ddSb+,:7!=0b37-!Q̀_ !4@.![] !gR)!#9!FKG!
Q*5*'X.!Y\\!K9k.!A`_!WRn!o!^)][ !Q3.!#9.!XG99!p!̂ )[!9kR.!^)AYŜ)#^!Q4.!#9R.!^)#] Ŝ )\`!Q4.!#9R.!
])\Y!Q3.!#9.!XG99!p!̂ )[!9kR.![)_#!Q3:.!#9.!XG99!p!̂ )[ .!XG99!p!̂ )[ !9kR.![)#^ !Q+.!#9.!XG99!p!̂ )#!9kR.!X)A_!
Q3.!A9.!XG99!p!̂ )[ R.!#)A] !Q3.!]9.!XG99!p!̂ )#!9kR)!#X*!e#9f!FKG!Q*5*'X.!#\\!K9k.!A`_!WRn!o!p!#]^ )Y!
Q3.!YG*O!p!X)X!9kR.!#[^)A!Q3.!#G*O!p!AYX)\!9kR.!#X])]!Q3.!YG*O!p!X)A!9kR.!#X\)[!Q3.!AG*O!p!#_)\!9kR.!
#A^)#!Q3.!XG*O!p!_)A!9kR.!#A])`!Q3.!XG*O!p![)\!9k R.!#A[)[.!#A\)A.!##^)]!Q3.!AG*O!p!AX)_!9kR.!Y])\.!A#)]!
Q3.!XG*O!p![)X!9kR.!A\)])!#`O!e#9f!FKG!Q*5*'X.!X^]!K9k.!A`_!WRn!o!#AA)^[!Q1.!#OR)!9GSK"!Q2"2$q.!
- ZHRn! c%'c3)! d0-! *#X9#YFMOq9! p! AA\)##X_n! 0j:%,;73! p!AA\)##Y!̂ CKq9Dq)! : ,! p! \)]# !
QE:M2cm978%;7!A\m_\R)!
!
WD2761,61E.DKPWD82>E8,6DVXD4>2*+6%!P$D/ '-?*12+DVD6+*(AKY&&C(

!
L+,1!c04=0&;3!b%1!=-7=%-73! ji! :+7!@7;7-%'!%'?i'%:,0;!=-0:0c0'!371c-,j73!%j0a7!1:%-:,;@!
d-04!1&j1:-%:7!&3!Q#X[!4@.!\)_!440'R!:0!i,7'3!%;!0ddSb+,:7!=0b37-!Q_#!4@.!Y`!gR)!#9!FKG!
Q*5*'X.!Y\\!K9k.!A`_!WRn!o!^)YX!Q3.!#9.!XG99!p!Y)_!9kR.!])^`!Q3.!#9.!XG99!p!Y)_!9kR.!])\#!Q3.!#9.!
XG99!p!_)A!9kR.![)[#!Q3:.!#9.!XG99!p!])^ .!XG99!p!_)A!9kR.![)\#!Q+.!#9.!XG99!p!̂ )A!9kR.!X)A]!Q3.!A9.!XG99!
p!])^!9kR.!#)A]!Q3.!]9.!XG99!p!̂ )A!9kR)!#X*!e#9f!FKG!Q*5*'X.!#\\!K9k.!A`_!WRn!o!p!#]A)Y.!#YY)`.!
#X[)\.! #X\)`.! #A^)Y.! #A[)[.! ##[)^.! Y])X.! A])\.! A\)])! 9GSK"! Q2"2$q.! - ZHRn! c%'c3)! d0-!
* ##9#XFM"q9!p!A\_)\^`] n!0j:%,;73!p!A\_)\^`Y !CKq9Dq)!: ,!p!\)[ Y!QE:M2cm978%;7!A\m_\R)!
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! "#Y!

%W'(",2F2+-.(ZH[( \1*;4,- (=6,(-..(56316<+879(
!
L+,1!17c:,0;!c0;:%,;1!:+7!0-,@,;%'!#9.!#X*!e#9f!%;3!*M"T!FKG!1=7c:-%!0j:%,;73!d0-!%''!%'?i'%:,0;!
%;3!cic',k%:,0;!=-03&c:1!-7=0-:73!,;!:+,1!4%;&1c-,=:)!
!

!
Q')"%1*! B/*B?*F<:*3#14&%"-*$,*4$-#$"(5*0-- *'(*6069R*.&*STU*DE*
*
*
*
*

*
Q')"%1*! S/*BR6*VB?W*F<:*3#14&%"-*$,*4$-#$"(5*0-- *'(*6069R*.&*STU*DE*
*



! "#[ !

*
Q')"%1*! R/*6X!Y*F<:*3#14&%"-*$,*4$-#$"(5*0-- *'(*6069R*.&*STU*DE*
*
*
*
*
*

*
Q')"%1*! N/*B?*F<:*3#14&%"-*$,*4$-#$"(5*0/- *'(*6069R*.&*STU*DE*
*



! "#] !

*
Q')"%1*! Z/*BR6*VB?W*F<:*3#14&%"-*$,*4$-#$"(5*0/- *'(*6069R*.&*STU*DE*
*
*
*
*
*

*
Q')"%1*! M/*6X!Y*F<:*3#14&%"-*$,*4$-#$"(5*0/- *'(*6069R*.&*STU*DE*
*



! "#^!

*
Q')"%1*! [ /*B?*F<:*3#14&%"-*$,*4$-#$"(5*01- *'(*6069R*.&*STU*DE*
*
*
*
*
*

*
Q')"%1*! U/*BR6*VB?W*F<:*3#14&%"-*$,*4$-#$"(5*01- *'(*6069R*.&*STU*DE*
*



! "#_!

*
Q')"%1*! T/*6X!Y*F<:*3#14&%"-*$,*4$-#$"(5*01- *'(*6069R*.&*STU*DE*
*
*
*
*
*

*
Q')"%1*! B\/*B?*F<:*3#14&%"-*$,*4$-#$"(5*0%-*'(*6069R*.&*STU*DE*
*



! "#` !

*
Q')"%1*! BB/*BR6*VB?W*F<:*3#14&%"-*$,*4$-#$"(5*0%-*'(*6069R*.&*STU*DE*
*
*
*
*
*

*
Q')"%1*! BS/*6X!Y*F<:*3#14&%"-*$,*4$-#$"(5*0%-*'(*6069R*.&*STU*DE*
*



! "A\!

*
Q')"%1*! BR/*B?*F<:*3#14&%"-*$,*4$-#$"(5*02-*'(*6069R*.&*STU*DE*
*
*
*
*
*

*
Q')"%1*! BN/*BR6*VB?W*F<:*3#14&%"-*$,*4$-#$"(5*02-*'(*6069R*.&*STU*DE*
*



! "A#!

*
Q')"%1*! BZ/*6X!Y*F<:*3#14&%"-*$,*4$-#$"(5*02-*'(*6069R*.&*STU*DE*
*
*
*
*
*

*
Q')"%1*! BM/*B?*F<:*3#14&%"-*$,*4$-#$"(5*03- *'(*6069R*.&*STU*DE*
*
*



! "AA!

*
Q')"%1*! B[/*BR6*VB?W*F<:*3#14&%"-*$,*4$-#$"(5*03- *'(*6069R*.&*STU*DE*
*
*
*
*
*

*
Q')"%1*! BU/*6X!Y*F<:*3#14&%"-*$,*4$-#$"(5*03- *'(*6069R*.&*STU*DE*
*



! "AX!

*
Q')"%1*! BT/*B?*F<:*3#14&%"-*$,*4$-#$"(5*04-*'(*6069R*.&*STU*DE*
*
*
*
*
*

*
Q')"%1*! S\/*BR6*VB?W*F<:*3#14&%"-*$,*4$-#$"(5*04-*'(*6069R*.&*STU*DE*
*



! "AY!

*
Q')"%1*! SB/*6X!Y*F<:*3#14&%"-*$,*4$-#$"(5*04-*'(*6069R*.&*STU*DE*
*
*
*
*
*

*
Q')"%1*! SS/*B?*F<:*3#14&%"-*$,*4$-#$"(5*05-*'(*6069R*.&*STU*DE*
*



! "A[!

*
Q')"%1*! SR/*BR6*VB?W*F<:*3#14&%"-*$,*4$-#$"(5*05-*'(*6069R*.&*STU*DE*
*
*
*
*
*

*
Q')"%1*! SN/*6X!Y*F<:*3#14&%"-*$,*4$-#$"(5*05-*'(*6069R*.&*STU*DE*
*



! "A]!

*
Q')"%1*! SZ/*B?*F<:*3#14&%"-*$,*4$-#$"(5*06-*'(*6069R*.&*STU*DE*
*
*
*
*
*

*
Q')"%1*! SM/*BR6*VB?W*F<:*3#14&%"-*$,*4$-#$"(5*06-*'(*6069R*.&*STU*DE*
*



! "A !̂

*
Q')"%1*! S[/*BTQ*VB?W*F<:*3#14&%"-*$,*4$-#$"(5*06-*'(*6069R*.&*STU*DE*
*
*
*
*
*

*
Q')"%1*! SU/*6X!Y*F<:*3#14&%"-*$,*4$-#$"(5*06-*'(*6069R*.&*STU*DE*
*



! "A_!

*
Q')"%1*! ST/*B?*F<:*3#14&%"-*$,*4$-#$"(5*07-*'(*6069R*.&*STU*DE*
*
*
*
*
*

*
Q')"%1*! R\/*BR6*VB?W*F<:*3#14&%"-*$,*4$-#$"(5*07-*'(*6069R*.&*STU*DE*
*



! "A`!

*
Q')"%1*! RB/*BTQ*VB?W*F<:*3#14&%"-*$,*4$-#$"(5*07-**'(*6069R*.&*STU*DE*
*
*
*
*
*

*
Q')"%1*! RS/*6X!Y*F<:*3#14&%"-*$,*4$-#$"(5*07-**'(*6069R*.&*STU*DE*
*



! "X\!

*
Q')"%1*! RR/*B?*F<:*3#14&%"-*$,*'-#"%1*4$-#$"(5* 08- **'(*6069R*.&*STU*DE*9*'(5'4.&13*#1.I3 *
,%$-* -'($%* .9I1(89.&'$(* #"%'&'13* K7'47* 4$"95* ($&* L1* %1-$A15* L8* 1'&71%* 4$9"-(*
47%$-.&$)%.#78* $%*%14%83&.99'H.&'$(]* #1.I3* K7'47* 7.A1* L11(* #'4I15* .(5* '(&1)%.&15* .%1*
4$(3'3&1(&*K'&7*&7$31*1P#14&15*,$%*&71*513'%15*.9I89.&'$(*#%$5"4&E*
*
*
*
*
*

*
Q')"%1*! RN/*BR6*VB?W*F<:*3#14&%"-*$,*4$-#$"(5*08- *'(*6069R*.&*STU*DE*̂ %131(41*$,*-'($%*
.9I1(89.&'$(* #"%'&'13* K7'47*4$"95* ($&* L1* %1-$A15* L8* 1'&71%* 4$9"-(* 47%$-.&$)%.#78* $%*
%14%83&.99'H.&'$(]*#1.I3*K7'47*7.A1*L11(*#'4I15*.%1*4$(3'3&1(&*K'&7*&7$31*1P#14&15*,$%*&71*
513'%15*.9I89.&'$(*#%$5"4&E*
*

0( 0(
0(



! "X#!

*
Q')"%1*! RS/*6X!Y*F<:*3#14&%"-*$,*4$-#$"(5*08- *'(*6069R*.&*STU*DE*
*
*
*
*
*

*
Q')"%1*! RR/*B?*F<:*3#14&%"-*$,*4$-#$"(5*0"- *'(*6069R*.&*STU*DE*
*



! "XA!

*
Q')"%1*! RN/*BR6*VB?W*F<:*3#14&%"-*$,*4$-#$"(5*0"- *'(*6069R*.&*STU*DE*
*
*
*
*
*

*
Q')"%1*! RZ/*6X!Y*F<:*3#14&%"-*$,*4$-#$"(5*0"- *'(*6069R*.&*STU*DE*
*



! "XX!

*
Q')"%1*! RM/*B?*F<:*3#14&%"-*$,*4$-#$"(5*0:- *'( *6069R*.&*STU*DE*
*
*
*
*
*

*
Q')"%1*! R[/*BR6*VB?W*F<:*3#14&%"-*$,*4$-#$"(5*0:- *'(*6069R*.&*STU*DE*
*



! "XY!

*
Q')"%1*! RU/*6X!Y*F<:*3#14&%"-*$,*4$-#$"(5*0:- *'(*6069R*.&*STU*DE*
*
*
*
*
*

*
Q')"%1*! RT/*B?*F<:*3#14&%"-*$,*4$-#$"(5*0;- *'(*6069R*.&*STU*DE*
*



! "X[!

*
Q')"%1*! N\/*BR6*VB?W*F<:*3#14&%"-*$,*4$-#$"(5*0;- *'(*6069R*.&*STU*DE*
*
*
*
*
*

*
Q')"%1*! NB/*6X!Y*F<:*3#14&%"-*$,*4$-#$"(5*0;- *'(*6069R*.&*STU*DE*
*



! "X]!

*
Q')"%1*! NS/*B?*F<:*3#14&%"-*$,*4$-#$"(5*0*- *'(*6069R*.&*STU*DE*
*
*
*
*
*

*
Q')"%1*! NR/*BR6*VB?W*F<:*3#14&%"-*$,*4$-#$"(5*0*- *'(*6069R*.&*STU*DE*
*



! "X !̂

*
Q')"%1*! NN/*6X!Y*F<:*3#14&%"-*$,*4$-#$"(5*0*- *'(*6069R*.&*STU*DE*
*
*
*
*
*

*
Q')"%1*! NZ/*B?*F<:*3#14&%"-*$,*4$-#$"(5*0-/ *'(*6069R*.&*STU*DE*
*



! "X_!

*
Q')"%1*! NM/*BR6*VB?W*F<:*3#14&%"-*$,*4$-#$"(5*0-/ *'(*6069R*.&*STU*DE*
*
*
*
*
*

*
Q')"%1*! N[/*6X!Y*F<:*3#14&%"-*$,*4$-#$"(5*0-/ *'(*6069R*.&*STU*DE*
*



! "X`!

*
Q')"%1*! NU/*B?*F<:*3#14&%"-*$,*4$-#$"(5*,"- *'(*6069R*.&*STU*DE*
*
*
*
*
*

*
Q')"%1*! NT/*_$$-15 *B?*F<:*3#14&%"-*$,*4$-#$"(5*,"- *'(*6069R*.&*STU*D*&$*311*L%$.5*3')(.93*
1P7'L'&15*L8*&71*6?S*#%$&$(3*$,*&71*%'()*383&1-E*
*



! "Y\!

*
Q')"%1*! Z\ /*BR6*VB?W*F<:*3#14&%"-*$,*4$-#$"(5*,"- *'(*6069R*.&*STU*DE*
*
*
*
*
*

*
Q')"%1*! ZB/*6X!Y*F<:*3#14&%"-*$,*4$-#$"(5*,"- *'(*6069R*.&*STU*DE*
*



! "Y#!

*
Q')"%1*! ZS/*B?*F<:*3#14&%"-*$,*4$-#$"(5*, -< *'(*6069R*.&*STU*DE*
*
*
*
*
*

*
Q')"%1*! ZR/*BR6*VB?W*F<:*3#14&%"-*$,*4$-#$"(5*, -< *'(*6069R*.&*STU*DE*
*



! "YA!

*
Q')"%1*! ZN/*6X!Y*F<:*3#14&%"-*$,*4$-#$"(5*, -< *'(*6069R*.&*STU*DE*
*
*
*
*
*

*
Q')"%1*! ZZ/*B?*F<:*3#14&%"-*$,*4$-#$"(5*, /<*'(*6069R*.&*STU*DE*
*



! "YX!

*
Q')"%1*! ZM/*BR6*VB?W*F<:*3#14&%"-*$,*4$-#$"(5*, /<*'(*6069R*.&*STU*DE*
*
*
*
*
*

*
Q')"%1*! Z[ /*6X!Y*F<:*3#14&%"-*$,*4$-#$"(5*, /<*'(*6069R*.&*STU*DE*
*



! "YY!

*
Q')"%1*! ZU/*B?*F<:*3#14&%"-*$,*4$-#$"(5*, 1<*'(*6069R*.&*STU*DE*
*
*
*
*
*

*
Q')"%1*! ZT/*BR6*VB?W*F<:*3#14&%"-*$,*4$-#$"(5*, 1<*'(*6069R*.&*STU*DE*
*



! "Y[!

*
Q')"%1*! M\/*6X!Y*F<:*3#14&%"-*$,*4$-#$"(5*, 1<*'(*6069R*.&*STU*DE*
*
*
*
*
*

*
Q')"%1*! MB/*B?*F<:*3#14&%"-*$,*4$-#$"(5*, %<*'(*6069R*.&*STU*DE*
*



! "Y]!

*
Q')"%1*! MS/*BR6*VB?W*F<:*3#14&%"-*$,*4$-#$"(5*, %<*'(*6069R*.&*STU*DE*
*
*
*
*
*

*
Q')"%1*! MR/*6X!Y*F<:*3#14&%"-*$,*4$-#$"(5*, %<*'(*6069R*.&*STU*DE*
*



! "Y !̂

*
Q')"%1*! MN/*B?*F<:*3#14&%"-*$,*4$-#$"(5*, 2<*'(*6069R*.&*STU*DE*
*
*
*
*
*

*
Q')"%1*! MZ/*BR6*VB?W*F<:*3#14&%"-*$,*4$-#$"(5*, 2<*'(*6069R*.&*STU*DE*
*



! "Y_!

*
Q')"%1*! MM/*6X!Y*F<:*3#14&%"-*$,*4$-#$"(5*, 2<*'(*6069R*.&*STU*DE*
*
*
*
*
*

*
Q')"%1*! M[/*B?*F<:*3#14&%"-*$,*4$-#$"(5*, 3<*'(*6069R*.&*STU*DE*
*



! "Y`!

*
Q')"%1*! MU/*BR6*VB?W*F<:*3#14&%"-*$,*4$-#$"(5*, 3<*'(*6069R*.&*STU*DE*
*
*
*
*
*

*
Q')"%1*! MT/*6X!Y*F<:*3#14&%"-*$,*4$-#$"(5*, 3<*'(*6069R*.&*STU*DE*
*



! " [\ !

*
Q')"%1*! [\ /*B?*F<:*3#14&%"-*$,*4$-#$"(5*, 4<*'(*6069R*.&*STU*DE*
*
*
*
*
*

*
Q')"%1*! [B/*BR6*VB?W*F<:*3#14&%"-*$,*4$-#$"(5*, 4<*'(*6069R*.&*STU*DE*
*



! " [# !

*
Q')"%1*! [S/*6X!Y*F<:*3#14&%"-*$,*4$-#$"(5*, 4<*'(*6069R*.&*STU*DE*
*
*
*
*
*

*
Q')"%1*! [R/*B?*F<:*3#14&%"-*$,*4$-#$"(5*, 5<*'(*6069R*.&*STU*DE*
*



! " [A!

*
Q')"%1*! [N/*BR6*VB?W*F<:*3#14&%"-*$,*4$-#$"(5*, 5<*'(*6069R*.&*STU*DE*
*
*
*
*
*

*
Q')"%1*! [Z /*6X!Y*F<:*3#14&%"-*$,*4$-#$"(5*, 5<*'(*6069R*.&*STU*DE*
*



! " [X!

*
Q')"%1*! [M/*B?*F<:*3#14&%"-*$,*4$-#$"(5*, 6<*'(*6069R*.&*STU*DE*
*
*
*
*
*

*
Q')"%1*! [[ /*BR6*VB?W*F<:*3#14&%"-*$,*4$-#$"(5*, 6<*'(*6069R*.&*STU*DE*
*



! " [Y!

*
Q')"%1*! [U/*BTQ*VB?W*F<:*3#14&%"-*$,*4$-#$"(5*, 6<*'(*6069R*.&*STU*DE*
*
*
*
*
*

*
Q')"%1*! [T /*6X!Y*F<:*3#14&%"-*$,*4$-#$"(5*, 6<*'(*6069R*.&*STU*DE*
*



! " [[ !

*
Q')"%1*! U\/*B?*F<:*3#14&%"-*$,*4$-#$"(5*, 7<*'(*6069R*.&*STU*DE*
*
*
*
*
*

*
Q')"%1*! UB/*BR6*VB?W*F<:*3#14&%"-*$,*4$-#$"(5*, 7<*'(*6069R*.&*STU*DE*
*



! " [] !

*
Q')"%1*! US/*BTQ*VB?W*F<:*3#14&%"-*$,*4$-#$"(5*, 7<*'(*6069R*.&*STU*DE*
*
*
*
*
*

*
Q')"%1*! UR/*6X!Y*F<:*3#14&%"-*$,*4$-#$"(5*, 7<*'(*6069R*.&*STU*DE*
*



! " [^ !

*
Q')"%1*! UN/*B?*F<:*3#14&%"-*$,*4$-#$"(5*, 8< *'(*6069R*.&*STU*DE*
*
*
*
*
*

*
Q')"%1*! UZ/*BR6*VB?W*F<:*3#14&%"-*$,*4$-#$"(5*, 8< *'(*6069R*.&*STU*DE*
*



! " [_ !

*
Q')"%1*! UM/*6X!Y*F<:*3#14&%"-*$,*4$-#$"(5*, 8< *'(*6069R*.&*STU*DE*
*
%V'(&X(ZH[ (\1*;4,-(=6,(4>*(56+]*,726+(6=(!6-(46($6-9(
!
L+7! %',=+%:,c! ?7:0;7! =-03&c:! 0j:%,;73! d-04! :+7! c0&=',;@! 0d! 1&j1:-%:7!&6!b,:+! KVW! b%1!
1&j67c:73!:0!:+7!1:%;3%-3!-7%c:,0;!c0;3,:,0;1!,;!0-37-!:0!177!,d!:+,1!c04=0&;3!Q!6- R!b%1!%;!
,;:7-473,%:7!d0-!:+7!d0-4%:,0;!0d!$6-!0-!,d!:+7!=-03&c:!,1!d0-473!ji!%!3,dd7-7;:!47c+%;,1:,c!
=%:+b%i)!O,@&-7!"_^!1+0b1!:+7!=-03&c:!4,8:&-7.!b+,c+!,;c'&371!j0:+!:+7!1:%-:,;@!4%:7-,%'.!
!6- !%;3!:+7!%k7=,;0;7!=-03&c:.!$6-)!J:!,1!0j17-a73!:+%:!:+7!i,7'3!0d!X_!g!%k7=,;0;7!$6-!,1!
0j:%,;73)!
!

!
!

N
H

O

O
N

O
[Cp*Co(CO)I2] (10 mol%)

AgSbF6 (20 mol%)
CsOAc (20 mol%)

CHCl3, 80 oC, 18 h

+    H2O

2oa 3oa; 38 %



! " [` !

!
Q')"%1*!U[ /*B?*F<:*3#14&%"-*$,*&71*#%$5"4&*-'P&"%1*$L&.'(15*,%$-*0"- *K71(*3"L`14&15*&$*
3&.(5.%5*4$"#9'()*4$(5'&'$(3*'(*6069R*.&*STU*DE*F2E/*J%.413*$,*1&789*.41&.&1*.%1*#%131(&E*o!A)#X!
==4!c0--71=0;31!:0!:+7!=-0:0;1!0d!:+7!*9X!0d!:+7!%',=+%:,c!?7:0;7!0d!!6- !%;3!o!#)_`!==4!
c0--71=0;31!:0!:+7!=-0:0;1!0d!:+7!*9X!0d!:+7!%k7=,;0;7!=-03&c:.!$6-)*
!
%̂' (5631<4-426+-.(O*4-2.79(
0
5631<4-426+-.(O*4-2.79(2''!5OL!c%'c&'%:,0;1!&;37-:%?7;!&1,;@!:+7!MG*2!X)\X!c04=&:%:,0;%'!
10d:b%-7)C#D!M=:,4,1%:,0;1!b7-7!=7-d0-473!%:!:+7!GJSU$_]S5XU/Z37dASLPV$!'7a7'!0d!:+70-i CAS[ D!
%;3!1,;@'7!=0,;:!7;7-@,71!%;3!10'a%:,0;!c0--7c:,0;1!c%'c&'%:73!%:!GJ/*M"ISK\]Z37dASLPV$)C[ S

^D!O-7l&7;c,71!c%'c&'%:,0;1!%==-08,4%:73!:+7!P$E!c0--7c:,0;!%;3!7;:-0=,c!c0;:-,j&:,0;1!:0!:+7!
d-77!7;7-@i!:7-4!%1!b7''!%1!c0;d,-4,;@!%''!,;:7-473,%:7!b7-7!:-&7!b,:+!;0!,4%@,;%-i!40371!
%;3!%''!:-%;1,:,0;!1:%:71!+%3!:+7!c0--7c:!c-,:,c%'!d-7l&7;ci!0d!37c04=01,:,0;!Q,4%@,;%-i!4037R)!
"0'a%:,0;! c0--7c:,0;! b%1! ,4='747;:73! b,:+! :+7! *M"KMC_D! 4037'! d0-! *9A*' A)! (-%=+,c%'!
a,1&%',1%:,0;!&1,;@!(%j73,:!A)Y)_C̀D!%;3!2a0@%3-0!#)A)\C#\ D!=-0@-%41)!
!
!)+A1+)*./0C*<1A*1<.8 0
!
@ADE0
!!"!!!#$#%&'(#)*+%'%)(!!!!!!#$&,+%*'%&((-#-*!!!!!!#$#-#&,'%'',,+*# !
!!.!!!'$*(-&(+#&#&)*#)!!!!!!#$&)(-##%*,,*+'&!!!!!!#$&-*+''')())*'+ !
!!.!!! /#$)*&()*#&&'(*&'!!!!! /#$%*+&,-%*'*-,+%!!!!! /#$*%)+-)')(*'*)* !
!!0!!!#$#',-(&++*&,&(%!!!!! /'$()&,-&-%%%'-(#!!!!! /#$**&,,,','#',,) !
!!"!!! /#$%--%+,&(*(*'+)!!!!!!'$)&'-&,',+++#)-!!!!!!#$#(,%-'%%(#&)%% !
!!0!!! /'$-'),&(-&#'%'--!!!!!!'$('(&''(*#*'*)'!!!!! /#$*++,-'(-%)&)&( !
!!0!!! /#$&&-)(*#,#(',(%!!!!!!*$&+%'(&&,**(#%&!!!!! /#$)(''%#-,-*%*)- !
!!0!!! /#$%-&,-,,'*&'%,+!!!!!!*$#-%**-'*)+,-##!!!!!!'$#(,'#&#,#((%() !
!
@AD(0
!!"!!!#$#&+,-)#%&-+#(#!!!!!!#$*,)-+%%)&+,,%+!!!!!!#$#++''*')%%-%,# !
!!.!!!'$*()(*&*('*%-(,!!!!!!#$(&#&#-,*)-%-%*!!!!!!#$&,#()-&-,&-)), !
!!.!!! /#$+,*)&(-&,,#%&,!!!!! /#$%(-*#&%-&&')-%!!!!! /#$*%'&)#,'((%)(' !
!!"!!! /#$%,&#-%+##)()#*!!!!!!'$)&&)%%++)+',%(!!!!!!#$#(,*((,&,#+#(- !
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