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8(-,31'1 B-(9)"-/! P)5! 1-/B"(9&,! 35"/2!'P-1,"5™/1'1'()"'5! -B! **&! ;:DO! 5.&1'(39!
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*&(&! 9)+! <&! "BB"134"&5! )55-1")'&,! P"* *&! 5-43<"4"+! -Bl 9-(&! .-4)(! 53<5'()'&5! "/!
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"""""""" )./ b!OW! *&/+4XIOK!W!D& ")+ bIOIW!L*&/+AXOK NG
!
0
\)kS"Mes
213 (3 eq) 0
HO S HG-11 (10 mol%), Cul (10 mol%) "MesSwOH
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mm/. blOA14-.&/+X'TAR 1nmo) b!OA14-.&/'+X!7A4
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rac-CSA

DCE, 40°C, 24 h

s
10.0 10.5 11.0 11.5 12.0 12.5 13.0 13.5 14.0 14.5 15.0 15.5 16.0 Retention Time (min |
No. tR Peak Area Area Width
(Y units*ms) (%)
12.52 35136680.000 50.394 0.679
2 14.24 34587076.000 49.606 1.125 I
9*1(%0+ N8.G(ID%0<&$0@%&<(0C($D4(#="9usaA 44 aBt;"%OKNS(;%0/LIB{ (2"$D(
%&HGAR,
(A)
(R)-TRIP (20 mol%) 0

i‘MesS)K“"

Cyclohexane, 50 °C, 24 h

=12.88

14.25

10.5 11.0 11.5 12.0 12.5 13.0 13.5 14.0 14.5 15.0 15.5 16.0  Retention Time (min |

No. tR Peak Area Area Width
(Y units*ms) (%)
12.88 4560005.000 69.580 0.821
2 14.25 1993566.500 30.420 1.149 |
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HG-1I (10 mol%)
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Q/\/\ i i
THEN )
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&I&(9""12) &Y &J)"-5&A&LH "+ Bl *&) (&)1"-IX! P"*1 F\QHOFS! .(-#"[2! *&! <&5'!
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"I#&(5"-/1-BI*&. (-, 31'11-/B"23()"-/XI[ *\Q&/)/"-9&(X![&/ ("&5IEN/, IT\P "™ 1)/1"/1(&)5&!"/!

(A) 3 o
(R)-TRIP (20 mol%) 0 A
"MesS <, OH i- )J\ 0
MesS
J Cyclohexane, 50 °C, 24 h
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i
105 110 115 120 125 130 135 140 145 150 155 160 Retention Time (min |
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%+&I3/1&C.&1'&,! "I#&(5"-/! -B! *&! 1-/B"23()"-/! )5! )! (&534" -B! 4-P&("/2! *&!
'89.8()'3(&! P)5! (&.-(&,! .(&#'-354+! <+ V'#)! )/ 1 1- (P-(J&(B$! F/! *&"(! (&5&)(1*! -/!
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H 301 (2.5 mol%) NO,
CH;NO,
MeOH I
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]! E@® 7! 6! M A
2l 7@ 7! 78 7™ A
Al 68 M ]! M® A
= = M ME MA *(
7! @ 1 T@ Tel x|
M ®@ T T]! T2 x|
;| q@ 6@ TH ™ x|

K3A2(H-KDA(4'&'$"0#4>41$")4(N4'%=(%4&!$"0'(L'/4%() &%" OL#($4<;4%&SL (o4 (10'/"$"0'#

! 6@



%6*&1/&C'5'&*) P)5!)"&9.'&, I1(&,31&!*&!3/1))4+L&,1<)1J2(-3/,! (&)1™-/X!
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&"*&(1 4-P&("/2!*&!'&9.&()'3(&! -BI*&! (&) 1"-/1 - (11%)/2 "[21*&!1 1)')4+5'1 1-/1&/'()"-/$!
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4.97

3"HSY& HYORE);- . [HOL#!"H# 24
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A e O B B S S O e S S S N N S S N S B S
19 18 17 16 15 14 13 12 M 1 9 8 7 6 5 4 3 2 1 0 -1 -2 -3 -4 5 6 -7 -8 -9 -0 -N -2 13 -4 -5 -16 -17 -18 -19
1 (ppm)
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I S

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
19 18 17 16 15 14 13 12 1 10 9 & 7 6 5 4 3 2 1 0 -1 -2 -3 -4 -5 -6 -7 -8 -9 -10 -1 -12 13 -14 -5 -6 -17 -18 -19 -
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%6*&! .(&58/1&! -B! 9-/-9&("1j,"9&("1! 5.81")"-/1 "/l *&! 1)')4+5' P)5! 1-/B"(9&,! <+!
:DO! 5.81'(-51-.+$! %*"5X! *-P&H#&(X! 1-/'(),"&,! P*)'! Z"5'1 *)5! (&.-('&,$ CN&! -("2"/)44+!
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"FUZQ&("#&,! 1))4+5\1 "5] 5'&("1)44+! "SB)AKIER* & (8% & &(-,"9&("L)"-/! P™*1 59)44!
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B&)'3(&5X! 5'&("1)44+! ,&9)/,"/2! 1))AB5(&#&/! 14)55"1)4! -/-(O11&.-(! 5')<"4"5)"-/X]
(&534"121"1YB(35'()'&, Y (d/5'&,1.)" (5SIF/B)1'XI)/1"/'()9-4&134) I+, (-2&/1<-/,IP"*"/1'*&]
-5 %)'&19-"&'+I[<&'P&&/"*&IBWUI)/,I8  QUNIB3/1"-/)4""&5\I"5128&-9&("1)44+1"9 -55"<4&$!
>'1"*&15)98!"9&X!"/'&(9 -4&134)(1*-9- "9&("L)"-/1"515'&("1)44+13/,&5" ()<4&! [V1*&TR$!
N-P&#&(X! *&5&! 1%)()1'&("5™15! 1(&)'&! )! ,"5"/1" 1*"()4! .-1J&'! "/l P*"1*1 *&'&(-,"9&("1!
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>14"&()'3(&!5&) (1*IP)B1&/! 1-/,31'&,1"-1B"/,)/1&C.4)/)"-/1B-(I-3(1-<5&(#)"-/5!

)1 &1 1)35&! -BI =& &/)/"-  O/#&(5"-/' P*&/! *&! (&)1"-/! P)51 1)(("&,! -3'1)'! ,"BB&(&/" !
1))4+5'1 4-),"125! -BI{\QLOBR)/4"I&Z"5K! c-121)/,1 1- P-(I&(S! ,&9-/5'()'&,! ™)1 &l
O&("L)"-/-BL*-5.A-("1N1" 11)/1<&!-113()/,! )1 )5+99&'("11)9.4" BL)"-/"/|(&)1"-/5!
1))4+L &, <+! *-5*("11)1" 51 )(-5&! B(-9! *&! B-(9)"-/! -B! 4&55! 5-43<4&! 53.()9-4&134)(!
5'(31'3(&5! -BI *&! ()1&9"L! *-5.%-("11)1" 1 %Y1 )("1".)' &) "/ *+,(-2&/1 <-1,5! P '*&]
1(+5')44" /&I P)'&(19-4B348% 19%6*(-32*-3'1*&" (1(&5&) (1¥1-/1'*&) . *-5 *-("11)1",11) ) 4+L&, !

*&1(&)1"-1-Bl ;898" (-<&/L)A,&*+ & 1+24XI"*"-3(&)+2, X)), &*+41)1&-)1&') &!+2- /!
*&! (&5&/1&! -B! 6@! 9-4a! -B! *&! [HR/)/"-.3(&! ?X?| Q" (" *&I+45"4+4] <"R&("H#&.,!
FBX(L)L"] +2 1/1-438&/&]["23(&IP]0ABU/! &I+ &( 1) XI(3//"/21*&I5)9&N(&) 1" -/!
P"*15)9&11-/,""-/51&C1&."135"/211*4-(-B-(9 1B-("*&!(&)1"-/19&,"39! "/5'&), 1-BI'-43&/&!
(8534'&,! "I)<5-43'&4+! 4"1&)(! &BBRP3(&! ?]0\$! >45-XK&+ "S1-H&(&) *)'l ¥'2%4+]
&/)/"-58A81"H&(&)1"-/51)/| <&K D& (H&I&H&IP"* 135"[21/- 0."1)44+!.3(&).*-5.*-("1!
)1 5XP*"1I4&1- DIS'(-/21/-]  01"/&)('&BB&Y1*&9&IAE !

S
CHO s 0 o i
JU o L cat. 306 (10 mol%) HN™  NH
H,N”  NH, OFt P
50 °C
NO, 304 305 O,N COOEt
303 SiPh, 307
Lo
P~0H
X
siPh, cat. 306

E)F0?0-6HBH#=<<4$%"!(&<;>"C"1&$"0'("($D4(9"@"'4>>"(%4&!$"0'(1&$&>=24/(E=
:DO#:D0%"!(&(/
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100 100
80 [ = 80
R X
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o o
40
g © £
S B -
0 20 9 0
0 0
20 40 60 80 100 20 40 60 80 100
ee of the catalyst % ee of the catalyst % |

9*1(%08: ,(B#=<<4$%"1(&<;>"C"I&$"0'("($DA4(9"@18:$"'D'(1&$&>=24/(E=(;DO#:; DO%" I (&!"/
BP('0'>"4&%(4CCAI$("($0>LA'4I(9P(>"4&%(4CCAI$(" (ID>0%0C0%<

F/14"2%1-B1"*"51 J/-P4&, 288! P&44!)5&! B)1'I*)'l- 3(11))4+5'XF\QHORP)5! /-1
9&/"-&, 1"M1c-/2K5L).&( $q &!,&1" &, "#&5"2)'&*&!/-] (1"/&)(&BB&B!F\OHOFR8S
I
x4l |=H N'H&8%'&??&4G'=?'G5&'48G8EIG'K]\UM

!

F/1)5+99&'("1! 1))4+5"5X! /1"/&)(! &BB&1'5! [:ZA5\! -113(! P*&/! *&! &/)/"-9&("1!
&C1&55!-BI"*&!.(-,31',-&5/-'151)4&14" /&) (4+IP"*I"*&I&/)/"-9&("1!&C1&55!-B!"*&!1) YAk 5'$
F/*&Y-/ O4"/&)(\&BB&L'X!*&)(84)"-/\<&'P&&/I"*&I&/)"-5&A&1 " H" +1-BI*&1 (-, 31'1)/,I'*&/!

4"18\XI"5!.(&5&/ XI(&534™ [21"1)1*"2*& (1&/)["-5&A&1 " #"+1-BI*&1. (-, 31'1*)/1.(&,"1'&, I<+!)/!
" &)M4"&)(15"3)"-N["23(&! P Tx4) 114" &\F'1"5!)45-13/-P/1)5!)5+99&'("11)9.4"B"1)""-/$V!
1-/'()5'X1) 1/&2)"#8&! -/ 01"/&)(! &BB&LNHPA)5!)5+99&'("1! ,&.4&"-/X! -113(5! P*&/!)!

<43&!4"/&\$



100

80

60

ee of the product %

20 40 60 80 100
ee of the catalyst %

9*1(%086,(KDA(%4>&$"0' (E4A$244' (SDA(4'8'$"0#4>41$")"$=(0C($D4(; Yo OAEIHEONFH K =(
0C($D4(1&$8>=H$

5.81"&5%2 1196-1'*)1&/, XI"*&! [-/4"/&)(!&BB&1'-BI0AHOF8! P)B#&S5"2) &, I<+! (3//"/21'*&!
1+14"L)"-/1(&)1"-N) I E@H!P"*1#)("-351&/)/"-9&("1!&C1&55&5 FBIAOFRI6 @ @ XIMEX! E@X!
) JEQI&&IV1*&I&!: | \$H&1(&)5"/2*&I&/)/"- 3("+-BI*&!1))4+5'11)35&,1)!, &1 (&) B!"/!
*&I&/)/"-5&A&L " H"+1-BI" & (-, 31'5![%)<48PEYo-1, &' &(9"/&!"*&!/-/4"/&)(1&BB&1'1-BI"*&/!

*&11))4+5'$li(-0I"*&1.4-'XI"114&) (4+!"%) F&I1))4+5'1%) 1)1 .-5""#&Y-| 01"/&)('&BBYIE@!
SH)515*-P/1"/196)<4&1B1)/, I<+1* &I 13(H&!"1i"23(&1 2%

(0]
0
P (R)-TRIP (20 mol%) 0 (\J/\/
"MesS ~, OH i M
MesS (0]
J Cyclohexane, 50 °C, 24 h

E)F0?06!BH#=<<4$%"! (#="$D4#"#(OCHANS66D (2"$D(/"CCAYMEE"0; L %" KO C (+1K*6(
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UHG%| UH8HG"=J$%"GE'=7'4 &&V <9I*4=H?*
(" 6@@ 2T! X
)’ ME 221 A
+ E® JAll A
JE! BA! A
(

K3A203-(B#=<<4$%"!(#="$D4#"#(0CIHNEE6BD (2"$D(/"CC4%4'$(4'&'$"0;L%"$-HOC§H*,

../ (L2/345$366378%.6$893$74841+,8$48%<7

=S

=)
X

"_*/C*@6/F
? R

)%

%
% ¢ % . )%%

"X CF>%."

9*1(%088,(TO' >"'4&%(4CCAI$(MCES(EBI(*F

F/1 ))44&ANI*&(1 "IH&S5"2)"-! -BI *&! 5)9&! '+.&! "/l *&! &/)/"-.3("'+! -Bl '*&!
1))4+5'1P)51)(("&,1-3' 1)1 |@IH![V1*&9&!?2)F6)<A8KSH! 4-'1-BI*&I&/)/"-5& 481 " #""&5!-B!
*&1 (-,31'5! #&(535! *&! &/)/"-.3("+! -B! [*\OHOFB)5! 1-/5'(31'&, ! "1 ,&'&(9"/&! *&!
[-14"1&)(1&BB&EBI*&I1))4+5§F/11-/'()5'T-l *&N(&534)IP)5! -<')"/&,!)'IE@SHXIP(&)'&(
~5UHEY-/ O4"/&)(1&BB&LIP)5!-<5&(#&, IP*&/1*&1'&9.&()'3(&!-BI*&!(&) 1""-/IP)5!4-P&(&,!
LI @PH![I"23(8PE\$



E)F0?06.,(B#=<<4$%"(#="$DA4#"#(OCHANSE0D (2"$D(/"CCA%A'$(4'&'$"0: L %" $HOBE*,

UHG%H UH8HG"=J$%"GE'=?"4 &&V <9[*'4=H?*
(" 6@@ M6l *(
)’ ME 7E! *1
+ E@ AT! *1
|E! ]t *
(

K3A208-(BH#=<<4$%"|(#="$D4#"#(0CHINBEBI2"$D(/"CCA%A4'$(4'&'$"0:L%" $-HOBE*,

../ (AL2/345$366378%.6$893$7484%+8$48%

% (. % . )%%
" */C*&%.%,+5.

9*1(%085T0' B>"'4&%(4CCAI$(BCEB&S(HIY

AH&1*-3241*&1[-/4"1&) (\&BB&L*) 1P&I-<5&(#&,IP)5!/-1.)("134)(4+15"2/"B"1)/'X!
*&1 B)1' %Y1 &I *&'&(-"9&(I )("1")&,1 "/l *&! 5-43"-/5] &9-/5'()'&5! *)'I
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*&'&(-"9&("L)"-/! P)51)'14&)5'1"*&-(&""1)44+! -55"<4&$!>5!)!,"(&1'11-/58&03&/1&!-BI"*"5XIP&!
5+-34,1&C.&1""-1-<5&(#&!1)")4+5')22(&2)"-1$6*&(&B-(&X*'8!;D0!5)9.4&! -B! [* \BHOF8!
P"*IE@al&&!P)5!53<9"" & $,""-) 41 &#" &/1&!-BI'*&11))4+5')22(&2)"-/\P)5!.(-#" &,!
<H+I'*&) &'&1"-/1-BI9-/-9&("11)/,,"9&("1!5.&1") ") 1]$7]!)/,| ESE! .OX! (&5.&1"  #&4+!

[i "23(&I7\$

5.50
2.62

HR*+-.[# A516#3"H#TH

9*1(%08~ -@Z8(TO*(0C(+XK*68(2"$D (hIk(44

!
)*-*, | ABG8:EIG'=%>&%I'SH>'8##%&#8G"=H
!

F/1 531% 9&1%)/"5" 11 51&/)("-5X! *&! -(,&(! /! 1))4+5'5! "51 )1 2--,1 "/ "1)'~(! -B! *&!
'5'("<3"-1-BI*&) 1)')4+5'1<&'P&&/ 9-/-9&("11)/,!,"9&("1!5.81" &5 BU(,&(5! 14-5&!"-1-/&!
"/ M1)€ YIS 2/ B 1)/ &(18/) 281 -BI* &1 1)) 4+5'1"5] (&5&/'1)5!* &1 9-/-9&("1!5.81"&5X!
P*&(&)5! -(,&(5! 14-5&!'-I @SE! "/,"1)'&! *)'1 &) Q)m-("+! -Bl *&! 1)')4+5'1 "5 .(&5&/'1)5! '*&!
"N)1"H&! "9&(S %*&! N)(")<4&! %"9&! ;-(9)4"5)"-/! >/)4+5"5! [N%;>\! 9)J&5! 35&! -B! P" &4+
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'&1*/"03&113((&'4+!)#)"4)<4&X!531*!)5!:DO!)/,INBZHXIL)/!,"(&1'4+!-<")"/1*&5&) GE"4&
1-9.)("/2! 1-/1&/()"-/5! -1 ""9&! .(-B"4&5 X1 *&1 -(,&(1"/1 *&! 1))4+5'1 1)/1 <&!" &/"'B"&,$ ! F/!
|@67X!"3(&5!(&.-('&,1)!5"9.4&12(). *"1)419&*-,I'-| &'&(9"/&!I™*&!-(,&(1"/11)')4+5'| P*"1*!
35&,1)1/-(9)4"L&,"9&!I51)4&X!", 1)oX!"-1), M35 *&I&/" (&!(&) 1""-/!.(-B"4&!1-/5'(31'&, IP"**!

1-/1&1'0"-1))  [i"23(& M$- 1!
|
|
O Oo (0*+,-%./01'+.
_?O @ 2345)6+
$%&[]! Q $%&
0 O O™
g ~O ¢
O °5 S O
O O O
! Hog g © ! H o g %
| # i #
# $
OO ;43*86)<+.-")*+,-%./01'+. O :43%86)<+.-')*+,-%./101"+.
0 2345)6+ D 2345)6+
$%& Q $%& ?
0o, @Eb
H %6 e
| - O © 0o
: 00O !
. # #
'$78'&: I '$78'
$ % $78'&
O .43+86)<+.)*+,%./01"+.
o Hp 2345)6+
$%&| O 0
o,
o Uo
@) U
| o 4
! g78d 7

9*1(%0BGOL Y644V (& &>=H"#($0(/4$4%<""4($DA(0%/4%(" (18&$8&>=H$
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%-1B)1"4")'&!)1#"53)411-9.)("5-/! <&'P&&/! *&) .(-B"4&5X! &) .(-B"4&! -B! *&! (&)1""-/!
") &P 4-P&(IL-/1&1 ()" -1-BI5)("/219) & (") 451935 1<&I5*" B &, I'-I*&I("2*'1-/1'*&]
"9&I51)4&!13/"41*&IB"(5').-"'-BI'*&).(-B"4&-#& (&), IP"*1'*&).-"'-BI'*&I5&1-/,!.(-B"4& !
[("23(&12M\ $Y)1*1"9&!1.-"1P)5!/-(9)4"5&, I<+1934" 4+"[21"I<+1*&1'"NAI1-/1& [()"-/ 5
-BI1)")4+5'135&,1"/1&) 1*1&C.&("9&/'X()"5&, ')/ (<™ () (+.-P&([i"23(&!?MXANBI%*"51.-P& (!
#)43&!P)5!'P&)J&,13/"41)441-BI* &1 1-((&1'&, 1 1-H#&(5"-/1 13(H&5!-#&(4) )&I*)'1P-34,!

<&!"*&1-(,&(1"11))4+5'

|
! #
"I%# 110 #
® 1)+ oI+
1% %10*+ 1"1% %!0*+
0+ 0*+
1"$# #0*+ 1"I$# #I0*+
3‘!:
"% " )
[ ]
1"# 1"
1 !
# ! $"# % & &"#
" %&! (Yt
1" 1oe#
o $I()*+ ot o sl()*+
1"1% %I()*+ o %!()*+
0+ 1" o
" 1"I$#
1"I# o+ . #IO*+
®
g "% °
1"l# 1"
| !
| " 1"19% 118 !"!' 11 ", ! "% " " ! $
%&! (Pt %&! (V5K
|

2"$D(/"CCA%4'$(;024%()&>LA#(£9J(GJI(7,
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>1 5&("&5! -B! &C.&("9&/'5! P"*! "BB&(&/'! 1-/1&/()"-/5! -B! 1))4+5'l P&(&! 35&,! *-!
&'&(9"/&I&I(&)1"-/1-(,&(5!-BI"*&! 1))4+5'1"/1<-'*|(&2"9&B! 3(&5K!9& *-,|P)51358&,!'-!
2'#&1)1 2().*"1)41))4+5"5! - | &'&(9"/&! *&! -(,&(1"/1*&! 1))4+5'1 "/ -3(! (&)1"-/$! >5! *&!
&N)I"- O/#&(5"-/'\P)5!-<5&(#&,IP*&/!, "BB&(&/'11))4+5'14-),"[251-B\D6OF8!P)5!35&, 1) @!
SHXI*&I"/"")41)/)4+835&,1)!()/2&14-),"/25!-B[*\QHOF8!"/143," 1216 @X!|@ X! A@X!)/, E@!9-4a!)'!
J@HI["23(&!1?:\$

!

"23(&!7: 1,&."1'5! *&! .(-1&,3(&5! 35&,! -1, &'&(9"/&! *&! -(,&(! -B! *&! 1)))4+5'X!
<&2"/["[2IP" N1 4-1-BI*&L.("9)(+1,))-B  15)("/219)'&(")AL-/1&[()"-5  1>...|#H&A5!"9&!
[("23(&12: @().*1>\$! >B'&(1'*)'XI'*&1™"9&!51)4&! P)5!),Mm35'&, 1 <+1934"™ 4+"/21 " <+1"*&1'-) 4]
1-/1&7'()"-/  B-BI*&I1))4+5T-1).-P&(1-BI"*&11))4+5'Y5!-(,&(I[i"23(& X2().*5! XIHX!)/,!
=\BIF/I*"511)58XI*&11-((&1'&,!-(,&(1"/11))4+5' PBS7EXI P*'1*11)35&,1)44!1-BI *&1 13(#&5!-!
#&(4).8!

!

V'I1&! &I &/ O/H#&(5"-1! P)5! 5&&/I P*&/1'*&1 1)')4+5'1 4-),"/21 P)511%)/2&, X! P&!

&1 &N &I&(9"& &I -(,&(1"/1 1)) 4+5" B-(1&)1*! (82"9&! 5&..)() &A4Fo*&! -(,&(1"/1 *&!
1))4+5'1 P)5! 1)4134)'&,! <& @$T! P*&F&! (&)1"-/! P)5! 1)(("&,!-3'1 35"/21 4-P! 1))4+5'l
4-),"125![EX6 @BEX!)/,!|@!9-4a\!)' |@$H![i"23(&PTO\S!F/11-/'()5'X!)! 1)")4+5'1-(,&(!-B! @ $E!
P)5! 5&&/! P*&/! *'2+&(! 4-),"/25! P&(&! 35&,! [7@X! ?EX! A@X! )/,! E@! 9-4a\l )'! '*&! 5)9&!
'89.8&()'3(&! J@PH![I"23(&PTO\S! +!"/1(&)5"/2! *&!'&9.8&()'3(&! -! EGHX!"*&!1)4134)'&,!
-(,&(1-BI"*&11))4+5'IP)5IB-3/,I'-1<&I@SE!"/)4411))4+5'14-),"[251[i"23WH!)/,1=\$!
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A B

The order of the catalyst at 20 °C The order of the catalyst at 20 °C

0.025 0.014

@30 ma%

002 l@q ©5 mofe oo e 35 mol%

‘. 10 mol% 0.01 20 mol%
- 0015 15 mol% - 0o ° 50 mol%
— 001 20md% = 0006 ]
0.004 ° °
0.005
0.002
0 0
0 0.005 0.01 0.015 0 0.1 0.2 0.3 0.4 0.5 0.6
t*[cat]O.Q t*[cat]°>5
o D
The order of the catalyst at 50 °C The order of the catalyst at 50 °C

0.018 ° 0.01

0016 @5 mol% g-ggz ° @30 md%

0.014 ° 10 mal% ‘

0.012 0.007 35ma%
_ a1 ° . 15 mol% B 0.006 o 20 md%
= 0008 ° 0mol% <, gggi ° 50 mol%

0.006 0.003 °

0.004 0.002

0.002 0.001 ¢

0 0
0 1 2 3 4 0 1 2 3 4 5 6 7
t*[cat]o.s t*[cat]O.S

9*1(%08I{G&SE>=#$(0%/4%(/4$4%< LI EB((>0&/" @B(HIG (+BD{@D(1&$-(>0&/" @#(
&$(HHG(9,3(.02(1&$-(>08&/" @#(l (*Q+G,I(D" @D (1&S$- (>0 &M@HH+7

|

U+ &B&(D")"-/1-BI*&)  -(,&(1"1 )11))A+5"/,"1)'&, I*&I"5'("<3"-/1-BI*&11))4+5']
<&'P&&N9I-1-9&("11)/,,"9&("115.&1"&5 B &/N*&I! -(,&( !,&'&(9"/&,!"1<&! 14-5&!"-1-/&X!
Y T)E 1) 1)I9)M-(1.&(1&/) 28! -BI &1 1))4+5'1 . (&5&) &,1)5!'*&19-/-9&("1!5.&1"&5%
U/ ™&I-%&(1%)/, X 1-(,&(B!"/! "*&! 1)')4+5'1 14-5&! @SE!"/,"1)'&!"*)'l *&19)m-("+1-B!*&!
1))4+5'P)51.(&58&/ &, )5I"*&!"/)1"#&!,"9&(%

!

%-1,0PY),,""-)A11-/1435"-/51(&2)(,"12*&I1) ) 4+5'15.&1")"- /1), (&) "H&I) 1" #" +!
-B1&)1*11))4+"115.&1"&5X! P& &C.(&55&,!*&!B()1"-/!-BI'*&!5')("/219) &(/5BAL, | <+!
*&19-/-9&("115.81"&5! [Wss \!)5!)! B3/1"-/1-BI*&I-(,&(1"/1"* &1 1)) 4+5 I [HTENIA\I)/, I
B()1"-/1-BI"*&!1)")4+5'1"/1"*&19-/-9&("11B-(9![B ags \I[I"23(&A@!%*&! .4-'1-BI'*"51B3/1"-/!
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5.&1"&5X!/-1-/4+!"/1*&I&C'(&9&!4"9™11)585!-BI9-/-9&("111)")4+"115 & 1"&5!<&"/21*&19"/-(!
1))4+"115.&1"&5!)/,*&19-5'" (-, 31" #&!-/&![Bass " {@XVBMHIEIINE 1" |@ SRY! <&"/2!*&!
9)m-(11))4+"115.&1"&5!)/,I*&I4&)5". (-, 31 #&!-/&! [Bs " IEXIVMI@HTERIn 1" X1 <3'1)45-!
P""*19-(&11-9.4&CI51&/)("-5!P"*1-(,&(5!"/*&11)")4+5'1<&'P&&/N @$E!)/,I$

-05
1 Sf\camfo (0.33,1) (0.75, 1) (1,1)
0.9.
0.8
0.7

2 06 ~09% (1,0.5)
205

£
> 04
03
0.2
0.1

0

0 0.2 0.4 0.6

— _056
S‘[\cat\T

0.6 0.8 0.9 1 —15

I"#$9682 $8-55"<4&IB()1"'-/I-BI'*&11)")4+5')51)19-/-9&("1!5.81"€BHs \!)/,!
B()1"-/1-BI*&I5)("/219) &(")4!1-/539&, I<+!"*&19-/-9&("1!5.81"&5 [Vss \IB-(!,"BBE&(&/!
-(,&(5!-B1))4+5!

|

I

F/1'*811)5&8IP*&/%*&11)")4+5'1-(,&(IP)5!9&)53(&, - !<&! @H["23(&! A@V&A4-P14X&\
P&I1)/11-/143,&!%)'1)'14&)5'! 6] al-B!'*&!1)')4+5'P)5!.(&5&/')51)!,"9&("1!5.&1"&5!)/, &
9-/-9&("115.&1"&5!1-/539&, 1)'14&)5'] @alBI*&!5')("/219)'&(")A1)/,*&!,"9&("115.&1"&5!
1-/539& , 14&55!%)/t @al-BI*&!I5)("/219)'&(")A[i "23(EA G

I

SB'&(! *)X! 3(1) &/l 5*"B'&,! -1 "/#&5"2)'&! "B *&(&! P)5l )! 1%)/2&! "I *&!
9&1%)/"591)/,1*&I&/)["-5&A&1 " #&) &'&(9""/2!5'&.  -BI<-"*1(&2"9&5
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)+ 1 A=6J$G8G"=H8: IG$>"&I'SH>T"H&G"4"|=G=)&'&??&4G'K:OUM
!

>5! (&#"-354+! ,"51355&, X! 4iph134)"-/5! (&#&)4&,! 'P-! .-55"<4&! &/)/"-5& 481" H#&!
&'&(9"/"[215'&. 51 1+14"L)"-/1)/,1")3-9&("L)"-/IXI<-*I-BIP*"1*IP&(&!.(&,"1'&,!"-1+"&4,!
*&1 - .-5"&! &/)["-9&(5$ ! "/&"1! "5--.&! &BB&1' P)5! 1)4134)'&,! B-(! 1+14"L)"-/! )/,!
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&'&(9"))"-/1-BI™*&1)<5-43'&11-/B"23()"-/!-BI 2X ?KB+5'89!"5!(&03"(&EH!),, -/ X-/&-B!
*&10385"-/) 14&B'13/)/5P&(&, IP)5!*) I'515."(- B/NBI'"*&-/4+153<5'()'&5*-P&&/)["- 0
"[H&(5"-/! -B &) (&)1"-/! -3'1-9&5! <+! &"*&(! '&9.&()'3(&! -(! 1) )A+5'1 1-/1&/'()"-/!
1%)/2&5$! V3<5'()&! 51-.&! 1-34,! <&! &C'&/,&,! "/143,"/2) 1)(<-1+14"11 )/, *&'&(-1+14"1!
53<5"'3"-/5$

!

>/-%&(1)(&)!-B! "/'&(&5""5!*&! 35&!-BI QX@/5)'3()'&,!"*"-&5'&(!)5!)! D"1*)&4!
)118&."-(1"/1*&I 1+14"5)"-/1-BI&'()*+,(-B3()/ ![V1*&I&IE\$!>4*-32519-,"B"1)"-/5!"-I' &I
(-1&,3(&19)+1<&81(803"(& XI"*&IB&A&L"#"+-<5&(#&, I"VHRA +14"5)"-/1¥)51*&1 - &/") 4!

! 67?4
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E)F0?0-68(80$4'$"8&(;>"18&$"0'(0C(L#4(0CHHE$L%&S4/($D " 044 SERIBEA>(
&114:$09%(CO%($D4(#="$D4#"#(0C(KNb
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-1 UXJI&%"6&HGS:
(1 f&H&Y%8:'UXJI&%"6&HGS:
!

9/4&55!-*&(P"5&!/-'&,)4411-9.-3/, 51P&(&!<-32*'1B(-911-99&(1")4!53..4"&(5!)/,!
35&,1P"*-3'1B3(*&(1.3("B"L)"-/$! *&(&!)15-4#&/ "5 &51("<&, 5K, (+1!"'1P)51.3("B"&, | <+!
83(&V-4#1)439"/)11-439/51B(-9IF//-#)"#&I%&1*/-4-2"&5$ND&A™2!.-"'5IP&(&!, & &(9V&
35"/20)IV'3)('VD8?1)..)()'35$!F/B() (&, 15.&1'()IP&(&!) 103" (&, I-/1)1%6*&(9-;"1-4& 1>#)') (!
M@!WO!5.81'(-9&'&($!;314&)(19)2/&"11(&5-/)/1&!5.81' () P&(&!(&1-(, &, I-/1) f&-AINHY/
A@@X!)! f&-4 E@@! >#)/1& FFFIN=! E@@! -(!)! f&-4! >NE@@! )'! )9<"&/"1 '&9.& L3 (&S$! H-3.
1-/5")/'51] X1)(&!03-'&,1"/IN&('L$!D)55!5.81'(-9&'(+!P)5!.&(B-(9&, ! <+!"*&! g/ #&(5"+!-B!
W-(J19)55!5.81'(-9&'(+!5& (#"1&! 35" /21 &4&1'(-/'5.()+1"-/"5) - N \VF\I'&1*/"03&$! %*"/1 4) +&(!
1%(-9)'-2().*+IP)51.&(B-(9&,-/124)55  0<)1J&,1.4)'&5!1-)'&,IP"*ID&(1IV4"1)128417 @$!
%*&! .4)'&5! P&(&! ,&#&4-.&,! 35"/2! 34'(#"-4& 4"2%X! )1","1! )03&-35! 1&("1! )99-/"39!
9-4+<,)'&! (! <)5"1! )03&-35! .-)55"39! .&(9)/2)/)'&$! Z"03",! 1%(-9)-2().*+! P)5!
&(B-(9&,! 35"/2! B-(1&,! B4-P! [B4)5*! 1-439/\! P"*| "*&! 5-4#&/" 5+5'&95! /,"1)'&,$8.%
5)"-/)(+! .%)5&! P)5!5"4"1)! 284! 7@! [HB@! 9&5*\! 53..4"&,! <+!i43-(-1*&9! -(1 5"4"1)! 284!
D&(1J1%ZH!2(),&!667TE!53..4"&,1<+1VIRO)"1*$!;DO0!)55"2/9&/'5! P&(&!9),&! 35"/2!]=!
:DO! "/143,"/2! HUVWX! ND'HX! NVSH! '&1*"03&5! P*'1* 1)/! <&! )11&55&,! )'! =UFb!
6@$6E6)ABBTH]BB&GA)&]Q7 @M7]71T: T&E)@$!>441/39<&("/2!-/'*&)5'(31'3(&5!<&4-P!
"51B-(I*&I<&/&B"1-BI1¥) () 1'&("L)"-/N)/,!,-&5!/-'1/&1&55)("4+11-/B-(9"'-IFg8>H!(34&5$!



*) 1 UXJI&%"6&HGS:"_&G8":1"?7=%'GBEHAPB&B4G"=HI
-*)*(! 3EHG5&I"I'=?"gMB4:&P' Q% &5l
!

KNIESN = E:'NE>%=KE6&G5E:=ND&H&G5"=8@X'KI
3
1 4 13
2 )J\/\/\)(w
3 S76 OH

>15-43""-/1-B13/5)'3()'&,!)41-*-4! (001[6@]'92X! @$:@!99-4X!6$@! &HWRT'&(1(0+![A]M!
92X!1$A@!99-4X17$@!&O\IP&(&!,"55-4#&, "IUHENIZ\13/, & (1)) (-28/1)'9-5.*&(&$!%-!
15X -, &(I[FI"-," &I[BE$?!92X! @$@:199-4X16@!9-4a\l)/,IN-#-B8(3<<5!]" 12&/&()"-/!
1))4+5' [E@$]! 92X! @$@:!99-4X!6@!9-4a\l P&(&!),,&,1)5!5-4" 51"/1)15"/24&! -("-/1)/,1*&!
9"C'3(&!P)5!5"((&,!)'|A@H!B-(1]AI*-3(5$!%*&19"C'3(&!P)5!"*&/!1-/1&/()'&,!)/,).3("B"&,!
<+11-439/11%(-9)'-2().*+-/15"4"1)I135"/216 @WBE!al&*+41)1&') &!"F&C)/&!-1+"&4 (0, 1)5!
)I<(-P/1-"41[6T?192X!:Mal+"&4 \$I; DO [[A@ @! DNLX! HBHIV$?26! [[NXD0G :$@! N LOAX!
M$]6![INX! X! $@!NLOAK! 7$ TM! [BNXMBES7INLX!MS @I FEBIM! [ENXMMIGES7INLX!
6SAINLXMNX!|$?7![?NX B $] 956! [[NXIOX ! KNX 6S TESEE[INX!9XB6\X 6 SERA7I[[NX!
IXINB@\X! 6$]]! [7NX! BBAWN.9~!! '%H1; DO’ [6@6! DNLX! Hsibl4! 6::$M! [E7\X! 6A7$?[WAX!
62 TSMI(HX! 6248 [IBA\X! 62 @ $6PIN! 6]:$]! [HD\X! 6] AS6! [EE\X! M@ SB[ A?$ 2! (BB\X! 2]$M!
[HONX! [ TSAIGBR\X!]|$T! [BB@\X![6$AMM..9~1 FQB"49!;)HA\bgsR?: 2X! [ TTAXITJAX!:E?X!
67:MXI6726XIBATAXIBATAXI62T:XI6?M7XI6]:AX!1667@X!6 @6MNOMHNENITED)41, !
B-(IhbNex)U \PI[De;)\ S1?@6$6]27~1B-3/,1?@6$6]?@$

|

KNEN&I"GE ' N E>%=XE6 & G5E:=HD&HE&G5"=8 CE'KI
3 5
1 4 14
: W14
3 =
47 6 S 7 8 10 12 OH
5
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(1. IP)5I5+/*&5"5&,135"/21'*&15)98&! (-1&,3(&) 0, IP"*13/5)'3()'&,!)41-*-4! (00![M7$:!

92X @$76!99-4XI6S@RAKE(I(1) [?M?192X!16$:6!99-4X12$@]!&0\X!1-..&(I[F\!"-," &I[66SE!
92XI@$@7!99-4X!6@!9-4a\l)/,IN-#B(3<<5]]’ 12&/&()"-/11)')4+5'[?M$7192X!@$@7!99-4X!
6@!9-4a\%*&!9"C'3(&! P)5!.3("B"&,! <+11-439/11%(-9)'-2().*+! -/ 5"4" 135" /21 6 @a! &"*+4]
)1&)'&!")1.& (-48&391&*&(!'-1+"&4, (1. 1)5!)I<(-P/1-"41[6E:192X!:7al+"&4,\$N!;: DO [A@ @
DNLX!H=pd! ! M$ @ &I ! [?NXI OXIRK! RINX! 7$]]! [ENX 3! 6ES7!NLEYKI$?]! [7N X! 5XENX!
1$26![?NX!5XBNK!]$]:0$]6! [INXIOX! KB @\X! 6 SBEAM ! [ANO X086 X! BB]\X!6$]]! [7NX !5 XBH\!
..9~11 "H1:DO'[6@6!DNLX!Hsbl4!6:MS$T![M\X! 6AES DB 6A]S$: ! [A\X I 6AQ SEXIB] TS$?!
[HOP\X!6]:$2![B\X!6] 257! [E\X!IMES @B RYXI A2$ABRX ! 2]$SM!IB@\X!| TSAB\X!]|$ T! [B6\X!
16SMI[BE\X!]6$?![B\I..9~!! F(JB"49!;)HA\bKgsRAB]X! | TTTXI TA@X!67:AX!6726XI6ATAXI6?MED
6]:AXI66E7X6@A@XITMIXIT@MX!:E6X!MT TXIMTEXINSEEEO]L!1)41, 1B )U A\F!
[De;)\ SI2]T$6EAT~IB-3/,1?] TS6EE6S

|

KNBNK) D, DNV %™ 1=J%=JE: IS5 & IH B %o=KEG & G5 E . =PEH&G5"=8H&'M

)(, IP)5!5+/*85"5&,135"/21"&!15)9&!.(-1&,3(&!)50, P"*I3/5)'3()'&,1)41-*-41 (00![M7$:!
92X @$7@!99-4X!6S @' &) (+ [?M?192X!6$:6!99-4X! 2$@! &0\X! 1-..&(![F\!"-," &I [A$]!
92X! @$@]! 99-4X! 6@! 9-4a\l )/,! N-#+&(3<<5!]/, ' 2&/&()"-/1 1))4+5' [6?$M! 92X! @$@]!
99-4X!16@!9-4a\1%*&!19"C'3(&!P)5!.3("B"&, | <+11-439/11*(-9)"-2().*+!-/15"4"1)135" /2|6 @a!
&*+AN1&) &I NO&C)/&L-1+"&AY, )BNI<(-P/1-"41[]67192XIT]al+"&4 \$N!;DOIA@ @'DNLX!
H=HAb!+!M$@M![[NXOSXINST 7! [ENXKEBMSE!NLX! 7$SMIBEXIRE] 2! [ENXKKEMSENLOKIN
6@\X!?$?T![NXIS8/NSTINLENX!$T@![6NXIS8UNISTINLEIX]S]: q$]6![INXI9X!B]\X!
6STEBSEE![INXIOXBACSEBSA: [[NXIOXIN?VES]E![7NX! 3U7$TINLXBXI6$]?![7NXIBXIN
67\ VB$6MI[BINXIX(! 7$T!NILEM\!..9 ~#4H1:DO![6@6!DNLX! HAbM6: T$@! [BT\X! 6E]$SMOH
E\X!6E6$6IPRK!6AESMEBLX!6]:$]![HB@\X!6]]$6 PRAX!6]6$7 (X! MESGHENX ! A?$SEBA\X!



2ASE! X! ?]$:! [HB]\X! ?]$ @ !(AX! TSA! [7\X! JASEG6P\X! JAS@UX! [|$T! BB\ ..9~! IFO
[>%O0\d&I?ABIXI T7TTX! I TA@X!67:AX!6726XI6A7AXI6?MEXI6]: AXI66E7X6@A@X! TM]X!T@N
M7EXIMBEIENODVI['VF\bIGILIL)AL, 1Bs(Mhs) UM De;)\ SA6?$]A E~1B-3/,|A62$]A!S

!

B>LK=EN NK.DIN"6&G5E: G&G %8 BIEHIE/GHNE: M&G58H& G5 "{BGR 'K

3 10
[ ]\ 13
3
4556580
13 I
(
*&14<" HV>

%-1)15-43"-/1-B[0, ![:$T!92X! @$6@!99-4\"/I=HMN[E!9Z\X!)! .-("'-/I-BIHV>I [M?$@! 92X! @$?6!
99-4X!1?1&0\!P)5!),,&,1)/,1%&)'&,13/,&(! (&B43C!)'1:@! HIB-(1JA*-3(5$! %*&! (&) 1"'-/! P)5!
03&/1*&,IP"*IN' R I[6$@!19Z\XIP)5*&,IP"*1:)NHWH5-43"-/I[ICIEIOZ\I)/, 1< ("/&!5-43""-/1]]!
CIEI9Z\X!, ("&,I-#&(1)/*+,(-351;) sVUI)/,1B"4'&(&,$!%*&!B"4'()' &I P)5! 1-/1&/'() &:()&!LO(
L12"HENIL(3,81+&44-P1-"4$1%6*&)-"41P)5).3("B"&, I<+11-439/11*(-9)'-2(). *454"1)135"/2IEa!

ALUI & C) /&) -1+ &4 0- ')5!)1+&44-P1-"41[67$@!92X AElalH"&4 \$

!

B#=<<4$%[F \OHOFSXIE@!L +14-*&C)/&

0%*&!1+14"L)"-/1.(&13(5Q, 1[6:$E!92X! @$@M!99-A\IP)5!,"55-4#8&,!"/11+14-*&C)/&![?$219Z\$!
%-1"""5 X1\ ORANL [6 @$6!92X! @$@6!99-4X!]|@!9-41a\IP)5!),,&,1)/,15" (&) $E@L,&(!

" (-2&11)'9-5.*&(&IB-(1|AI*-3(5$!%*&!(&) 1"'-/19"C'3(&!P)5!03&/1*&, I<+[@3]!94\I-BK!
*&N1-11&1()  &,!"/ 0&ILO(/,!.3("B"&, I<+11-439/11%(-9)"-2().*+1-/15"4"1)I35"21EalN  4U!
"[1*&C)/&)-1+"8&4,1*&).(-,31' ")5!)1+&44-P1-"4[6 @S$AI92XIE7al+"&4, X16:a1&8\$
I'N1;DO![A@ @!DNLX! isHIVM$]M![, XK1 $6!NLXINX!MS$] @ ! [IN XIS NLXANXI AS@A!
[BNX!, X DWBESEINLXI7$7INLXIASE!NKXISMSNUENX!,  XinvI6AS: INLX!7$ 7 NMXXS$7A!
[BNX!,, XIw!6AS:INLXIAS6! UXXNS?7![?NXIEXMBS RS 76! [?N X! 9XIN! B @\X! 6 B!
[INXI9X!BB6\X!6$6T![?NXBRIX!6$6: ! [?NX! BXINK!6$6?! [ENX! IB@..9~! '*H!;DO![6@6!
DNLXIH=pl-16 T7$6!0AX 62 TSMIIMI6 ?ASE PRAXI6? @ $E2M 6] ASE TEAX IM]SATBRX 7 M$ 7!
[HO\XIE@$: M\XI?ES THBAX126%: [0B?\XI26$?QRX |6 TIBAX |6 SAIBPK\XI6 TS THE\!..9~!

! 671



FO![B"49!;)HA\RsBETM?2X! ] T]:X! 6NURK! BATAX! 6A7@X! 6?MTX! 627 @X! 6]:6X!6]62X! 662MX! 6
6@A?X! TMAX! T@@X! :7MX! :@7ZX! NBBPM$VF\b! 9jL! 1)41,! Be{iz)U #\F! [De;)\ 5!
2@6$6]?7~!B-3/,1?@6$6]J0I! 'e!7$63![1! @SE]XIHIBI!6:a &&S
I
EN&I"GE) K. DIt "6& G5 E:G&GY%SHENIE/MINE: M&G58H&G5"¢RARK

3 5 11

1
. 14
3 o
6 ST7 2 g0

4 8 14

5 !
!
0)1&9"THV*

(1/ @) 5!5+/*&5"5&,135"/21"*&!15)98&.!.(-1&,3(&!)F0- IP"*!)41-*-40*"-&5'&(!(1. [6:$E!92X!
@$@7!99-4\)/, ) DHV>![A6$M! 92X! @$6:199-4X! 71 &0\ %*&! 1(3,&! P)5!.3("B"&,! <+!1-439/!
1%(-9)'-2().*+1-/15"4"1)135"/2IEal™  4UI"/1*&C)/&!-1+"&4 1 1/")5!)I+&44-P1-"41[6M$@!92X!T]!
al+"&4\%

I

B#=<<4$%]F \DHOF8XPEEB*D&

(1/ IP)5!5+/*&5"5&,135"/21"*&15)9&!.(-1&,3(&!)5(0- IP"*1)41-*-40*"-&5'&(\(1. [[@$@'92X!
@$@M!99-4\1)/ | OHOFAILI[T$B! 92X @$@6!99-4X!|@!9-41a\$! %*&! 1(3,&! P)5!.3("B"&, ! <+!
1-439/11%(-9)'-2().*+1-/15"4"1)I135"/21Ealn  4UI"/I*&C)/&-1+"&4 1/ ')51)1+&44-PI-"41[62$Al
92XI77al+"84,X!7@al&8\$

!

B#=<<4$%[F \OHOFSXIE@! +14-*&C)/&

(1/ IP)515+/*&5"5&135"/2!&15)9&.(-18,3(&!)5!(0- IP"*1)41-*-40*"-&5'&(!(1. [[6:3MI92X!
@$@M!99-4\!)/ I OHOREL I[T$?]!92X! @$@6!99-4X!]@! 9-41AVB'&4,&,!)5!)! +&44-P!1-"4!
[67$:192XIT@al+"&4, X! TTaI&&\$

|

|

| BA(



B#=<<4$%J* \D6OFSXMK!1+14-*&C)/&

(1/ P)5!5+/*&5"5&,135"/21*&15)9&1.(-1&,3(&!)50- P"*1)41-*-40*"-&5'&(1(1. [6T$:192X!
@$@M!99-4\!)/ I OHOREL ![T$:6!92X! @$@6!99-4X!]@! 9-41AVB'&4,&,!)5!)! +&44-P!1-"4!
[BM$TIO2X!IT @al+"84, X! 771a1&8\$

!

B#=<<A$%T \D6F8VWRHR@LH+ 14-*&C)/&

(1/ IP)5!5+/*&5'5&,135"/21&15)9&!.(-1&,3(&!)5(0- IP"*1)41-*-40*"-&5'&(/(1. [6A$7!92X!
@$@E!99-4\!)/, \O6F8V)R2![:$7!92X! @$@6!99-4X!|@! 9-41A\B"&4,&,!)5!)! +&44-P!-"4!
[2$6!92X[]Jal+"&4, XIA@al&&\$

!

B#=<<4$%JF\Q/*(XIE@HX!1+14-*&C)/&

(1/ IP)5!5+/*&5"5&,135"/21*&15)9&!.(-1&,3(&!)5(0- IP"*)41-*-40*"-&5'&(/(1. [6]$E!92X!
@$@A!99-4\)/ \O>/"1 )2( [E$:192X! @$@6!99-4X!|@! 9-414\B!"&4,&,1)5!)! +&44-P1-"4]
[66$T!I92X! TEal+"&4,X!]6al8&\$

!

BH#=<<4$%J \Q*&/)/*XIE@PHX!1+14-*&C)/&

(1/ IP)5I5+/* &5"5&,135"/21'*&15)9&!.(-1&,3(&!)50- IP"*)41-*-40*"-&5'&(/(1. [6]$E!92X!
@$@E!99-4\1)/ \B*&/)/*! )2) I[E$:192X! @$@6!99-4X!|@!9-U1AN$!'&4,&,1)5!)!+&44-P!
S A[@$AI92XI2al+ 84, XI]AI&E&\S

!

'N;DO!A@ @!DNLX! s $T7![INXISRINIAS@E![6NK! XE66SAINLXIMS:INLXIES@!NLX!|$N
NLXIRNX!]$M: [ENX! 041 6AS]INLXIMS: INIMXI$7 @ ! [BNX! Yl 6AS]INLX!ES @ INKHER @!
[7NX!ISYENX![$MI[?N X BRMIES TBS 721 [?N X! 9 XBE XI6\X! 6SEEBA] [ PN X 9XB6X! ]\ X!
6$6:1[7NX!5XBR\!..9~! '%H1:DO![6@6!DNLX! Hsibl4! 6 TESAA\X! 6A]$ 7K 62 TS T!BAX!
6]T$]![HP\X!6]AS6!AX!M]SABPX! 7:$] [ANXIE@ SO PESTIBI\X! 26$: | [BBAX! 26 $2(H
6AK\X!]TS: B@\X! |[6SMEEX!]6$?! [BAX! | @$@BBN! .9~ IFO!1[B"49! ) HA\R4ETM]X! ] T]7X!
6M@]X!6A76XI6?MMXI627AXIB]M:XI662:XI6@7?XI6@A?XITM:XIT@6X!: ABXMDDNK!IM?MX
["VE\DIOILI1)41,1B-(IMk0)U AP[De;)\ SI2]TS6EAT~IB-3/,1?] TS6EAGH# 'el?]$AL[L@$:AX!
HNHEXIB-(177a!88$

I 6ACL



KENBNK) D, DN %= J%=JE: JS&HE :NK.PN"6 & G5E: G& G %8 HEFIEIIHNE: M&G58H&G5"=8G&'
K(. M

*&14<" (HV>

)(. IP)5I5+/*&5"5&,135"/21*&15)9&!.(-1&,3(&!)50- IP"*1)41-*-40*-&5'&(1)(, [[@$?!92X!
@$@E!99-4\1)/,1 )AHV>! [27$?192X! @$67!99-4X1 71 &0\$! %*&! 1(3XIB)&!! <+11-439/!
1%(-9)'-2(). *+1-/15"4"1)135"/2IEalN (UI"/I*&C)/&L-1+"&4N. 1)51)+&44-P1-"41[6:$EI92XIT6a!
+"'&4,\$!

!

B#=<<4$UTF\JHOFS

)(. IP)5I5+/*&5"58,135"/21*&15)9&!.(-1&,3(&)F0- IP"*1)41-*-40*'-&5'&(")(, [ES$?!92X!
@$S@M!99-4\))/APHOFSENM@ @'92X! @$@67?'99-4X!| @I9-BIRB! & 1)51)1+844-P1-"41[|6$7?!
92X!:Aal+"&4,X!T:al&&\$!

'NI;DO![A@ @!DNLX!5ibHIMS@ 7! [[NX BN @:[6NX!,, XABESAINLX ! SAINLXIASAINLX!SM!
NLXI086\X! 2$AINIX!5&. X! 7$T! NLEIX!S$: TIENX!5&. X! 7S NLXIGNX!]$:6! [ENX!,, X{/!
6ASEINLX!:SAINBEIN!]$ 72! [6ENXKMBASEINLXIASABIEXHIGEES7 2 [[NXIOXWIB|\X!6$ 76
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>15-43"-/1-B13/5)'3() '&,1)41-*-4)+21[2@$@!92X! @$6T!99-4X16$@&AFE(!)(+ [6M@!
92X! @$EM! 99-4X! 7$@! &o\l P&(&! ,"55-4#&,! "/l 1+14-*&C)/&! [6@! 9Z\! 3/,&(! )! I"(-2&/!
)'9-5.%&(&$1%-I"*"5X11- .. &(I[F\I"-," &I[?$7]192X! @$@]!99-4X!6 @!9-4a\l)/,IN-#B8&I<<5!

1% 12&/&()"-/11))4+5' [66$T! 92X! @$@]! 99-4X! 6@! 9-4a\ P&(&!),,&,!)5!5-4" 5!"/| N &!/2
("), 1*&19"C'3(&IP)5I5" (&, ) IE@! - HIB-(1A*-3(5$1%6*&! (&)1"-/!P)5!9-/"-(&, 1<+
%ZH1)/,1)B'&(11-9.4&"-/X {\QHOFELI[]T! 92X! @$@A! 99-4X!|@!9-41a\l P)5!), &,!'-1*&!
(&)1"-1)/,14&BI-15™ (IB-(1]AI*-3(5$1%*&!(&) 1"'-/19"C'3(&!P)5!03&/1*& <+ FHADA\-BIY;!
*&N1-11& ()&, (&ILO(/,!.3("B"&, I<+11-439/11%(-9)'-2().*+!-/15"4"1)I35"21EalN  4U!
"[1*&C)/&)-1+"8&4,1*&) (-, 31" ")5!)1+&44-PI-"A[EM$AIO2XIM6al+"&4, XITEA&&\S

'NI:DO![A@@!DNLX!ibHV$@ 7! [[NXBXMAS@ @![ENXXGBES?!NLEKPINLXIASEINLX!]S:!
NLXI086\X!2$7?: [[N X581 7$M!INLORX! ?$ @8I [[NXIOX QK INB@\X!]$7 2 [EN XKMHBAS 7!
NLXIA$6!NIOXEN! 6$G%$: 21 [ENX! OXIBA\X! 6SBET Al [ENX!OBBAXIB7\X!I6$THSE] [ANXI9X!
NGB]XINBM\X6BGAG! [ANXI9BERX!BBM\X | 685][ 7N XDV 7$SMINLOEIX! 656 7! [6]N QX! 7$M!
NLX!OVI\!..9~!"*H!;DO! [6@6! DNLX! Hs3bl4! 6 T7SAIIRX! 6E]SEQMX! 6E6S$ @YX 6]]$6! [61
\XI6]]$@! BA\X! :ASAGBE\X! 7T$]!(66\X! E@$THE\X! A6STBIIX! 2ASMEFIX! 2ASABHK\X!
21SMI[AXI26$T!PAX!?6$? 5@ \X | AS K | AS @IMHXAS @BIM\X!] 2$ 2 IBEMK\X!]6 $10a2\!
..9~IFO![>%O\Q] TE:X!]: 7MX!6 7TTXI6A76X!627]X!6 @ TEXI TM2XI T@7X:M7XIM28XI TE@X!
NODV!["VF\b!9JL!1)41,!BxNH ;)U AP'[De;)\ SIA?T$|7A6~IB-3/,|A?TS]7A?~F RIA6SME!
[1@$7]XIHMHA

| 6E(



KENBNK) D, DN %" 1=J%=JENKY X81J"%=h-*-i$H>&4 3 :M&G58H&G5"F8A&'K

7
1 o 12 1416
I 17
9 Y110
10 16 18
6
7 7 17 '

*&14<"l (HV3

)+ IP)5I5+*&5"5&,135"/21&I5)9&!.(-1&,3(&!)5). P"*1)41-*-40%"-&5'&(!)+/ 1[]?$6!92X!
@$@M!99-4\)/, I(THV>[A:$MI92XI@$]6199-4X I PGSR A, &,1)51+&44-PI-"41[[6$TI92XI TEa!
+'&4\)B'&(11-439/11%(-9)'-2().*+1-/15"4"1)135" /21 Eal™ sUI"/1*&C) /&S

!

B#=<<4$%J* \D6OF8

)+ IP)5I5+*&5"5&,135"/21"*&I5)9&!.(-1&,3(&!)5. IP"*1)41-*-40*"-&5'&(1)+/ [6T$TI92X!
@F@9-4\N/,)[ *\OAHORBL[:$MTI92X!@$@6!99-4X!| @9 MaAPEA4, &, )51+844-P1-"4[67SE!
92X!:7al+"&4, X!7@al&&\)B'&(11-439/11%(-9)'-2().*+1-/15"4"1)!35" /2| Ea\N"/*&C)/&S$

'NI;DO![A@ @!DNLX!3sHIMS@ 7! [[NXBXIAS@M![ENX ! XGEBSEINLXI MSARBINLX!|$M!
NLXIBB6\XI2$A] [[NXI5EXHMIMS @ INIXXS TAS: 2 [INXIOXIIXINB@\X!]$7 2 [ENXKMBAS 7!
NLXIAS7!INIXEN! | $ @M@ ?! [EN X! OBBANX!I6SMBE7A![[NX!9XBI\X!I6STESE 7! [[NXI BT \X!
6SEBSAAI[7NXI9BEAX! IBMING:\X!6$ABS?AI[[NSXINB]\X16$AB S ?E![?NXI9BBRX!I6:\X!
6$]?![6]N X!, Diw!M$ @ NORIKI6S6 7! [7NOHXM$ @ INGBXIN~! H!:DO![6@6!DNLX!Hs3bid!
6T7$?![BT\X! 6E]SEQMIX! 6E @ STEA! 6]]$6! [@AX!6]]$@! [BA\X! M]SMBE\X! 77$ABE\X E@$:!
[HB@\X!AQ@EBAK! B! [IG\XI PASAIIAX! 26$ T IT\X! 26 SEETK\X ! TSMEK!]7$E! [65:\X!
12$T![HB\X!]2$ T IN\X!]6$7 gEM\X! 6 X! 20K\X! 6 THIHRLS.. 9~ FO![>%ONad TETX!] T26 X!
J:77XI6M@?XI67:MXIBA76XI6?:7XI6@M@X!T:MX:M7XIMATYOIEKIXFBISA 11)8-(!
HaN,)U M De)\ SIAE?$]MT:~!B-3/,|AE?$]: @M= Q66$AT![1! @SMEYSHNHA

I 6E¢



KENEENK) D, DN %" 1=3%=JE : J5& HEK {gH =X 81J"%=h-*-i$H>& AP : M&G58H&G5"F3G&'K

*&14<"] (HV>
), IP)5I5+*&5"58135"/21"&15)9&!.(-1&,3(&1)5)(. IP"*1)41-*-40%"-&5'&(!)+0[6ESTIO2X!
@$@AI99-4\1)/,|)AHV>![?E$7!92X! @$66!99-4XI?1&0\$!%*&! (&)1"-/19"C'3(&!P)5!.3("B"&, <+
1-439/11%(-9)'-2().*+1-/15"4"1)1 35"/2l A@al NU>11"/1*&C)/&! -1 +"&4.),, 1)51)1+&44-P!-"4]
[62$M!192XBI+"84,\$!

B#=<<4$%J* \D6OF8

)., IP)5I5+*&5"5&,135"/21&I5)9&!.(-1&,3(&!)5Y. IP"*1)41-*-40*"-&5'&(1)+0![6:$M!92X!
@$@AI99-4\1)/ \DHOF8I[7$E]I92X ! @$@6!99-4X!]@!9-)1a\$t4881, &, 1)5!+&44-P1-"41[6]$T!
92XI7Tal+"&4 X! TTal8&\$!

'NI;DO![A@ @!DNLX!bHIM$@MI[INXOSXIS@:![6NX!,, XHBESAINLX!:$7INLXIAS?INLX!|$M!
NLXIB6\X!2$:61[6NX!,, X166SMINLXIASAINLX! ABMNKIXSNE ! [EN X! MB6SMINLXIASAINLX!
152! NLXIBM\X ! 2$PBE 7! [[NX!9XM\X!I 2$A 2! [[N X! 524XIS$: INLXANX!$ TS: 7! [INXI9X! K
IXINB@\X!]$7E![ENXKMBEASEINLXIAS? BN $GHQ@ 2! [EN X OBA\XI6$WBS7 @![ENXIOX!
NGBAX!067\X!6SERS?E![?NXI9BBRKING 2\X 16 S PBS] T![ENXI9XIBP\X!I6S]E[HI X!, X! 7$:INLX!

NOVI\X ! 6$6E![7NS:INLXBN!..9~! "H!I;DO![6@6!DNLX!Hs3bl4l 6 T7$SAIIRX! 6E]$]! [Bf
2AX!6E6S6IEIX! 6]]$6! [BA\X! 6]6%:! [@AX! M@SABIEAX! 77$:!(BB\X! 72$ 2 BM\X! 7 2$ BMIK\X!
E@S$ER®\X!'A@$BTHK 2ESMEBX! 2ASABAKX!?]$ @RI 2652 BI\X!? @ S AR | ASA! A
6\X!JAS@TUHX! 6:3TIEP\!..9~I FO! [>%O\RdS?AI6X! [TETX! | T]:X!]:77X167T:XI6TA@X! 6ET:X!
6AETX!627]X16?@@X!6]?2: X166 @AX!I6@]]X!T@:X!:MMX!:AFXIMBMKEZRNIN 11)41,1B-(!

HioN, U\ [DeNBIA22$]MM6~!B-3/,1A22$]M: 21 QE6$]1![1! @ SEEXISNHA

! 6E]



KW & G5 ENKIN XN NKK)D,B5%""1=J%=JE:J5&HE:MG5"=M&G5E NS BREHNY 0=
>"48%9=XE:#H&M

*&14<" HV>

). IP)5I5+/*&5"5& 135"/21&15)9&1.(-1&,3(&)FH. P"*)41-*-40%"-&5'&(1),2 [67$:192X!
@$@?!99-4\1)/,! () DHV>![?]$6!92X! @$6@!99-4X121&0\$!%*&! (&) 1"'-/19"C'3(&!P)5!.3("B"&, |<+!
1-439/11%(-9)'-2().*+1-/15"4"1)135"/2|@alN  4UI"/I*&C)/&"-1+"&4,*&).(-,31')5!)1+&44-P!
41[6A$7192X!:Mal+"84,\$!

B#=<<4$U[F\DHOFS

). IP)5I5+/*&5"5&,135"/21*&15)9&!.(-1&,3(&)5)(. IP"*1)41-*-40"-&5'&(!),2 [|6$7!192X!
@$@A!99-4\1)/, \OHOF8![7$A6!92X! @$@6!99-4X!| @) 9-4448M,&,1)5! +&44-P1-"41 [6]$M!
92XIETal+"&4, X' TMa!B&\$!

'NI;DO![A@ @!DNLX! iioHMS$ @ E! [[NXBXAS] ?! [ANX BKMS @ NN AS@ 7! [6NX!,,, X!
X@E66SEINLXI7$@NLXIAS]INLXSSHPINI [N XIS&MTSTINLEAXI?$@ TI[ENXGIEASM!
NLX!7$@ ! NBNK!]$: T[BNXI5REISTINLEIX!S: @ ![6NX!, 36 ASMINLXIAS] GBI $ 27!

[BNX!, Xiw!66$]NLX!|$MINBRIX!6SWBEM @ ! [6NXISHIXI6$ TBS7AI[?NXIORBIKING?X! B
6A\XI6SEEPE![ENXIOBN\XI6$]:1[7NXDR¢! 7$TINLEBIK!6$]]![7NXKEMS$ @ ! NIBIKI6S6E!

[6]NX!, X! 7$T!NLRVN .9~ "*HI; DO! [6@6! DNLX!Hs3bl4! 6 TES6!0RAX! 67! [H67\X!67:$7!
[HB7K\X! 6E]$ATX! 6E6S@EDK! 6]]$@ GMX!6]6%:! [@AX!:]$]! [HBBE\X! M6%$: (B6\X! 7]$@0[H
6M\X!76$: MK \XIATFBIENX! ?ASERIX! 26 ST T TSMEBIX!] TS 2! [BAXI] 2$ T [BV\X!] 2 T!
[HB\XI6 TS TBP\XI6ASEIEAXI6AS @I .. 9~IFO![>%O\Ri? @ MMX!| T?]XI6M?TX!67A6XI6AAEX!



627 TXI6]JEXI66?]XI6@]AXI6@@7X!T6@X!: TEXIMRDORAEVF\b!9L!1)41, IBIHULNE

[DeN&E@M$]MME~B-3/,/E@MS]MMOR@ET1[1! @ SAGKEHNH4

KENENK) D, DV %"= J%=JE :J5& HENKID+ " J5& HE : G& G % S BEIIE NE: M&.G58H&G5"=8G &
K- M

*&14<"l (HV3

)i~ IP)5I5+*&5"5&,135"/21*&I5)9&!.(-1&,3(&!)5). P"*1)41-*-40%"-&5'&(!)+11[:$T!92X!
@$@7!199-4\IP)5!)/,|()HV>![EAS$AIN2X! @$6M!99-4X 121 @K Y6FRI'C'3(&!P)5!.3("B"&,!
<+11-439/11%(-9)'-2().*+1-/15"4"1)135"/21?2@al"' 4UI"/I*&C)/&!'-1+"&4),- 1)5!)1+&44-P1-"4]
[[ESAIO2XITTal+"&4,\$!

!

B#=<<4$%J* \D6OF8

)i~ IP)5I5+*&5"5&,135"/21&I5)9&!.(-1&,3(&!)5). P"*1)41-*-40%"-&5'&(1)+11[]]$?!92X!
@$@A9-A\1)/,I[ *\WHOF8![7$E!92X! @$@:7!99-4X!|@)9-Mel\&H, &, !)5!+&44-P1-"41[6A$@!
92XI77al+"84, X T7al8&\$!

'NEDOIA@ @'DNLX!ibHMSAASA @ [ANXBXINKIMEVIS T INXI9XBINXIMFA$6 @ [ANX!
IXING:\XIM$@MI[[NXIBXINS@ 7! [6NX!, X#66$7 NI T$6!NLXI?SEINLX | SBENNIXGA] [N X!
5&." XK@/ 7S TINLBANK! 2$6]! [ENX! XflI6AS7INLX!IT$S6!BEANK!]$T @ [6NX B 26T NLFIX!
ISM]IENX!,, X! 6AS7INLXI ?$E BI@NK 6 SBEM @ ! [?N X! SB{MNBA\X 6SE@AG! [?NXI9RIN
62X! BBA\X! 6$]E![6IX! ! 7$T!NLRVNX! 6$@ T![7KHt XSTINLEBN..9~! H!I;:DO! [6@6!
DNLXIH=4Ji1+!6 T 7$@UNX 6 E 65 @M 6E6S @K I6ATSEBAXIGAISATBTK\XI6]:$7 gBM\X!
6]MST![BMK\X!6] M 6]7%: ! [HBT\X!6] 7$6![BITK\X!6]AS: (BK\X!6]]$GHI\X!6]|$@ ! [B1

! 6E/



AX!: @$E\X! 7:$7!(B6\X|E @ SEB[E\X! 2AS 0PA\X I 2ASATIN! 2] $ @ IIAX! 26 S6 JB1\X T TSM!
[HB\X!]?$ T [HM\X!| @BRNHI~! FO! [>%O\pI#] T7@ X! T?7X!]:76X!6: @AX!I6TM@X!67@?X!6A7]

67:@X!I6@TEXITM7XIMI@@WDDV!["VF\bI9jl41)B-(1HN,:) UNEDe)\ EE2M$IMT:~!

B-3/,)E?2M$]MT7~1,0'0A]$71[1! @$7 @ XMBINH4

KENTENK) D, N %™ 1=3%=JE : J5& HEKRI§ G % 8 S MIE Y0 THNE:M&G58H&G5"F8G& 'K

*&I4<" HV*
),1 IP)5I5+/*&5"5&135"/21'*&I5)9&!.(-1&,3(&1)5!)(. IP"*1)41-*-40*"-&5'&(1),0 [:$E6!92X!
@$@]'99-4\1)/,1() 1AHV>I[[]$MI92X! @$S@M!99-4X!1?180\$1%*&! (&) 1"-/19"C'3(&!P)5!.3("B"&, I<+!
1-439/11%(-9)'-2(). *+1-/15"4"1)135"/2IEal  4UI"/1*&C)/&!-1+"&4),1 )5!)1+&44-P1-"4[M$SEM!
92X!:Tal+"&4,\$!

!

B#=<<4$U]F\QHOF8

),1 IP)5I5+/%&5"5&,135"/21&15)9&1.(-1&,3(&)5. P"*)41-*-40*"-&5'&(1),0 [6@$T!92X!
@$@?!99-4\1)/, \DHOF8! [ASE?!92X! @$@6!99-4X!| @), Q- 44881, &, )51 +&44-P!-"4I [T$]M!
92X1:Eal+"&4,X172al&8\$!

'NI;DO![A@ @' DNLX! 35HIM$@ 7! [INXBXXMPSTMI [ENX! XEB@$?!NLXIAS7INLXIJEMINLXIN
BE\XI?2$:@![6NX!,, XU66$7INLXIMS:INLXIASA!NLXGERXNRSAISA @ ! [ ?N X! DRRUSBE\X!
1$T1Q$:AlINXI9X! BXINB@\X!]$7M! [EBNXXXEASE! NLX! ASA NEXXIGEBS: 6! [6N X! 9XD
6A\XI6STBSEAI?NXIOBIXINBA\X 6SEEB?AI[NXI9XBP\X!6S]E![7N XM 7S TINLENK!I6$6E!
[6]NX!, Xdw! 7$T!NLRWN..9~!"%H1;DO! [6@6! DNLX! H3bl4! 6 T7$ 2! I\X! 6 E]SEQPIX! 6 E6$6!

! 6EE



[HE\X!6]]$6![BA\X!6]]$@ Q! MESAGRE\X! 7: MBS\ X E@$H@\X! ?ASMBAIX! 26 S TOMX!
26$7! [A\X!]TS: ! [HB]\X! |ESM! {BAX! JAS @TIHX! | 2$AEBP\! .9~ FO! [>%O\Ri#] TIAX! :EMX!
BM@]X! BAETX! 6?2M7X!I 6@7TX! TT?2X! T@6X! :ATHITMXNODWIXNBM 9jL! 1)41,! B-(!
HilNy:) UpP[De)\ 52:E$]6M]~IB-3/,12:E$]6M]Q. # 'eIM$] 2411 @ SAAXIBINH4A

KENEENK) D, I %™ = J%=J E: J5& HENKADI# "6 & G5 E: G &G % S BB SHNE: M& G58H&G5"=8G&

%*&! 1+14"L)"-/! .(&13(5)02! P)5! 5+/*&5"58&,! 35"/2! *&! 5)9&! .(-1&,3(&!)5(0, ! P™*!
3/5)'3()'&,1)41-*-41 )/, 1[]$@!92X! @$7A!99-4X!16$@!8&0\X!"J(EHRI@!92X!6$T?199-4X!
2%$@! &O\X! 1-..&(! [F\I "-,".&! [6]$]! 92X! @$@7! 99-4X! 6@! 9-4a\! )/,! Na8&35! |/, !
2&/&()"-1'1)")4+5'[A@$6!92X!@$@7!99-4X!16 @!9-4a\$!%*&!9"C'3(&!P)5!*&/11&I1%H ()
35&,!B-(I'"*&!1+14"L)"-/IP"*-3'1B3(*&(!.3("B"1)"-I$

!

*&I4<"l (HV*

)0. IP)5!5+/*&5"58&,!135"/21*&!I5)9&!.(-1&,3(&N5)(. P"*1)41-*-40*"-&5'&(1)02[]T$]!192X!
@$@M!99-4\IP)5!)/,|(JHV>![E]$6!92X!@$]?!99-4X!?1&0\$!%6*&!(&)1"-/19"C'3(&IMB5L.,!
<+!1-439/11*(-9)'-2().*+!-/15"4"1)!135"/21Eal™ 4U!"/1*&C)/&!"-1+"&4)0. 1)5!)1+&44-P!-"4!
[@3$@!92X!TAal+"&4,\$!

!

B#=<<4$%(J*\Q6OF8

)0. IP)5!5+/*&5"5&,!135"/21*&!5)9&!.(-1&,3(&N5)(. P"*!)41-*-40*"-&5'&(1)02![?2$?!192X!
@$@M!99-4\1)/AfMHOF8IHET!92X! @$@6M!99-4X!]@!9)0! a\$1&4,&,!)5!+&44-P1-"41]]:$7?!
92X!:Eal+"&4,X!M6a!&&\$!

! 6E



'NI;DO![A@ @!DNLX!}sHIMS@ 7! [[NXBXIPSM@![ENX! X063 7NLXIM$S:INLXIASEINLX!]$7!
NLX086\X!?$AE![6NX¥86$6!NLBE\X!?2$2: [[[NX!5&XKI7STINLBAK! 2$6M![6N X366 $6!
NLXIGE\X!|$T5:E! [[NX! 9X! JX! NB@\X!]$M?! [ENXKHBASE! NLX! A$6 ! BIBVRSEBSE]!
[INXI9X!BB]\X!6$ATS? T![[NXIOXIBP\X!6S]E![7NXHM 7S TINLEBNK!6$6 7! [6INXHMI 7S TINLX!
NOVI\X!6$@]! [PNXIBXM@$: @![?NXBFX!~! *H!:DO![6@6! DNLX! H3bl4! 6 T7$]! [BN\X!
6E]SE![BP\X!6E6SBLEIX!6]]$6! [BA\X!6]]$@ GhK! M:$SE! [BE\X! MESMBBIX ATS TOR@\X! 27$M!
[HBAXI?ASATINI?]$@ (IAX ! TST!BI\XMSTIIEX IMS$] IB7\X ASATBLX ]AS @IHX!] 2$M!
[HB7K\L..9~IFO![>%OMTIAX I EMXIEM@]XIBAETX!I6?M7X!I6 @ 7TTXITT?2XIT@6XEATXIMTMX
19" ~INODVI["VF\bI9jL!1)41, BAHAINP[DeN\SI2T6$]77E~1B-3/,12T6$]77]~1, @'z 1?]$6A+!
[1!@$:MX!H)H4

KENTENK) D, N %™ 1=3%=JE : J5 & HBEK M- X81J"%=h+*-IH=H8KE: M& G58H& G5 H@GE&

3/5)'3()'&,1)41-*-41 )/-' [66@!92X! @$M:199-4X16$@! &0\ X! J(-FBAI92X!|$?E!99-4X!
2%$@! &O\X! 1-..&(! [F\I "-,".&! [BAST! 92X! @$@:! 99-4X! 6@! 9-4a\l )/,! B(B<E5! |/,
28&/&()"-/1)")4+5' [E@$6!92XI@$@:199-4XI6 @!9-4a\$!%*&19"C'3(&!IP)5!*&/11-/1&/ ()&, )/,
35&,!1B-(I"*&11+14"L)"-/IP"*-3'1B3(*&(1.3("B"1)"-I$

!

*&I4<" HV*

)0/ IP)5I5+/%&5"5&,135"/21&15)9&1.(-1&,3(&)5. P"*1)41-*-40*"-&5'&()0( [6@$?!192X!
@$@?! 99-4\1)/,! (D HV>! [[ES]! 92X! @$@:! 99-4X! ?! &O\S! %*&! (&)1"'-/! 9"C'3(&! P)5! *&/!

! 6E



1-/1&7'()'&,1"  0&ILO()/,!.3("B"&, I <+11-439/11%(-9)'-2().*+1-/15"4"1)135" [21Eal™ zU!"/!
*&C)I&V-14"&4 )0/ 1)51)1+&44-PI-"4I[T$MI92XI TAal+'&4,\$!

!

B#=<<4$U(TF\QHOFS

)0/ IP)5I5+/%&5"5&,,135"/21*&15)9&1.(-1&,3(&)5H. P"*1)41-*-40*"-&5'&()0( [6@SEI92X!
@$@7?!99-4\1)/, \FHOF8![2$T]192X! @$@]99-4X!| @ ! JoA B4, &, !)5!+8&44-P1-"4 [ TSMIO2X!
TTal+"&4, X! TMal&&\$!

'N;DO!A@ @'DNLX!bi5HIMS@ 7 [[NXBXMPS: 2! [N XNME66$6!NLEE\XI2$M@![6NX!,,,, X!
X@E6SMINLX!:SEINLXIASM!IN L XEGHIMGAED | [N X! SEITBNLXI\X ! 2$] 2 [EN XHX!66$6!
NLXIGE\X!]$Tq8: 2! [[NX! 9X! X! NB@\X!]$7M![EBNXXHBEAS7!NLX! ASMIBIGXI S @S TT!
[6NXI9X IR]\X!6$ T ]! [?NX! X M) X!NB 7\X! 6SKESM]! [EN X! OXBR\X! 6 S THSES! [ENXIOBIN
62XIB67 XIBBM\XI6$]E/[7 N7 $:ININGB\XI6$6 7[6 NI 7S$: INLXAN!..9~I"*HI:DO![6 @6!
DNLX!H=dl=16 T7$6!IAXI6E]SATMXIGE6S@EX!6]]$@ BMX!6]6$ T IXIM7SABE\XIMAS:!
[HB6\XI ATSMEB\X! ?MS$SEAK! ?ES 706X 2ASABRX! 26$T! [BI\X! ? @ $AQIN! | TS @ IAX!
]:$6! [HB2AX!]2$T! [BAX!]2$ T! [N\X! 6ESTGMI! .. 9~ FO! [>%OM TIAX!:ETXI6BM@]X!6AT7:X!
6?M7X!6]76X! 6@MTARBANODV! [NVF\b! 9jL! 1)41,! B-{id#)U »\F' [De;)\ SIAJES]AE~!
B-3/,|AJE$S]A:?7~!,Q 4 ZIEES]?21! [ @$A: XHhINH4

KENTEXK)D,IN %" 1=J%=JE: J5&HEKIM X 81J"%=h,*-I>&4BHE:M&G58H& G5 " FHBWHE 'K
16 17
13
17

") 1516
0110

06*&! 1+14"L)"-/! .(&13(5)0) ! P)5! 5+/*&5"5&,1 35"/21 *&! 5)9&! .(-1&,3(&! )5(0, ! P"*!
3/5)'3()'&,1)41-*-4! ). '[T@$@'92X! @$SA@!99-4X!6$@! &O\XHH BRI X!6$7M!99-4X!
2$@! &O\X! 1-..&(! [F\l "-,".&! [M$A@! 92X! @$S@A! 99-4X! 6@! 9-4a\l )/E(B¢=R Y, '

| 6E:



28&/&()"-11)")4+5'[A$@!92X! @$@AI99-4X16 @19-4a\$1%*&19"C'3(&!P)5!"*&/1-11&/'()'&, 1) ,!
35&,1B-(I"*&I1+14"LY1P"*-31B3(*&(1.3("B"L)"-/$!

!

*&I4<" HV*

)00IP)5I5+/%&5"5&,,135"/21&15)9&1.(-1&,3(&)5. P"*1)41-*-40*"-&5'&(1)0) []$@!92X!
@S@E! 99-4\1)/,! (AHV>! [E6$@! 92X! @$67! 99-4X! 21 &0\$! %*&! (&) 1"~/ 9"C'3(&! P)5! *&/!
1-/1&7'()'&,1"  0&ILO()/,!.3("B"&,I<+11-439/11%(-9)"-2().*+1-/15"4"1)135" /21 Eal™  U!"/!
*&C)/&!'-1+"&4 J001)51)1+&44-P1-"41[[6$?!192XI TMal+"B.4,\$!

!

>5+99&'("10*\D6OF8

)00IP)5I5+/%&5"5&,135"/21*&15)9&1.(-1&,3(&)5H. P"*1)41-*-40*"-&5'&(1)0) [?@$T!92X!
@$S@M!99-4\1)/A[R6OF8![66$]!92X! @ B@MI| @!9-40+"8&4,&,1)5!+&44-PI-"41[]:$AI92X!
Tlal+"&4, X1 TTal&&\$!

!

U/&Q-"1(&)1"-/ !

)00!P)5!15+/*&5"5&,135"/21*&15)9&!.(-1&,3(&!)5),) IP"*13/5)'3()'&,)41-*-41 ). '[2@$@!
92X @$6T!99-4X!6$@!&O\X!"*")&5!BM@!92X! @SEM!99-4X12$@!&0\X! 1-..&(I[F\I"-,", &I [2$7]!
92X @$@]!99-4X!6@!9-4a\XIN-BHBJ<5!]/, '28/&()"-/11))4+5'1[66$T!92X! @$@]!99-4X!
6@!9-4a\l)/,![ *\GHOFS8I[[T$@!92X! @$@A!99-4X! | @DE-+\SH R, )5!+8&44-P1-"4 [ EM$@! 92X!
M@al+"&4, X! TTalk&\$!

'N;DO [A@ @' DNLX! B HMS@ 7! [[NXBXIPSME![6NX!, XK66S]INLXI7STINLXI 2$MINLXIS$E!
NLX086\XI?2$E] [ENXLME6$6!NLEE\X!?$A@ [N XI5 XS TINLEINK!2$] @ [ENXWIB6$6!
NLXIGE\X!1$T$:E! [[NX! 9X! §X! NB@\X!]|$M6! [EBNXKKEASE! NPSWI! N L XBIED\! 65 06!
[6NXIOXIR]\X!6S TBSE?![7NXI9RBRKING ?X!86 7 X\XI6KEPA?![[NXIOXBPX !B M\X |6 $BS]M!
[INXI9X!BB?X!BBM\X!6$]E![7NM7STINLEBK!6$B$6 T T [ENX! OBBRAX!6$67![6]NXKX!
7$TINLXQVL..9~!"%H!1:DO![6@6! DNLX!Hs3bl4! 6 T7$]! [BT\X! 6E]$SE JPIX! 6 E6S6ERIX! 6]]$6!
[HOAXI6]1$@ QKKIM7$7 I6E\XIMES BHBIX AT S TORE\ X AGSTBIIX 1 27$: IBI7\X127$6 BT K\X!
2A$7![B]\XI ?2ASARK! ?]$@ (PAX!TS]![B62\X!|ES]! [BM\X!]AS: BMK\X!JAS @K ?$MO[H
6\!..9~IFOB>%O\gE TE:X!]: 7MXI6 7 TTXI6A76X!627]XI6 @ T6XI TM2XI T@7X!:M7XIM?6 X! TE@)
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'~INODV! ["VF\b! 9jL! 1)41,! BoIH,)U \F' [De;)\ 51 A?T$]7A6~! B-3/,! A?T$]7E]~4iQz.
7ASAALI[1I@SMENHNH4

KENEENK) D, D' %61 = J%=J E: J5& HIBKMEX 81" %6=h-*-i$H>&ABNE: M&G58H& G5 RBOE

0%*&! 1+14"L)"-/! .(&13(5)0+! P)5! 5+/*&5"5&,! 35"/2! *&! 5)9&! .(-1&,3(&! )5(0, ! P"*!
3/5)'3()'&,)41-*-41 /I '[:7$:192X! @SE@!99-4X!16$@! &0\X (& TAPAI 92XI6SAT!99-4X!
2%$@! &O\X! 1-..&(! [F\I "-,".&! [T$A:! 92X! @$@E! 99-4X! 6@! 9-4a\l )/,! B¢B&5! |/, *
28&/&()"-111)")4+5'[26$]192XI@$@E!99-4XI6 @!9-4a\$!%6*&I9"C'3(&!IP)5!*&/11-/1&/ ()&, )/,
35&,1B-(I"&!1+14"L)"-/IP"*-31B3(*&(1.3("B"1)"-I$

!

*QIA<" (H\A!

)O1IP)5I5+/%&5"5&,135"/21*&15)9&1.(-1&,3(&)5H(. P"*1)41-*-40*"-&5'&()0+ [ T$:192X!
@$@M! 99-4\1)/,1 (LHV>! [A:$@! 92X! @$]6! 99-4X! ?! &O\$! %*&! (&)1"-/1 9"C'3(&! P)5! *&/!
1-/1&7'()'&,1"  (&ILO()/,!.3("B"&,I<+11-439/11%(-9)'-2(). *+1-/15"4"1)135"/2IEalN'  4UI"/!
*&,C)I&V-14"&4 Y01 1)5!)1+&44-P1-"4I[[M$7!192X TEal+184,\$!

!

B#=<<4$%J* \D6OF8

)O1IP)5I5+/%&5"5&,135"/21&15)9&1.(-1&,3(&)5. P"*1)41-*-40*"-&5'&()0+[2?$@!92X!
@$@:199-4\!)/,!F \DHOF8![66SE!92X! @$@]'99-4X | DI+E4, &,)5!+&44-P!-"4GA@2X!
Tlal+"&4,XIM?al&&\$!

'NI;DO![A@ @'!DNLX!5ibHM$@ 7! [[NXBXMCS IS 7 TI[INXI9XBEX ! BE\XI ?$A@[INX!5&.'X!
X! M$6!NLOIN! 2$@ T! [6NDEAD66S]! NLXBE\X! ]S T0%: Al [[NXIOXIFXINB@\X![$M 2! [BNXX( X!
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WIBASMINLXIAS7GIEXIBE@HME ! [6NX!06INK! 65 TBSE 2! [[NXI9XBT\X! 6 SESAA[?NXIOX!
NGB]X!NB7\X! 6$%2: [ANXI OXBWI\X! 6$B&]: [EN X! 9X B8 2\X! 6$]E! [7NY0KK M$S6! NLOGAX!

6$]] BS6T![ENXIORBRIX!6$67![6]NXEMMS6!NLKINKI6$ES@: [[NXIOXB..9~! HI:DO!

[6@6! DNLX!Hsibl4! 6 T7$]! [BT\X! 6E]SEJRX! 6E6S6LREIX! 6]$6! [PA\X!6]]$@ MK MMS@! [H
6E\XIMESTBBAXIATSTUR@\X! 27 S THAAX I 2ASE[M! 2AS @IHHX ! 2] SEHIT\X 1 ?]$ @\ X1 26 $A!
[HB7K\X[MSIENNX] 7S TEMK\XASEINIASQIRX!] 657 16P\X!|6$7[8:\L..9~IFOI[>%O\b!
HeenlTETXI|T?26X!]: 77XI6M@?X!67:MXI6A76X!62:7XI6@M@X! T:MX!:M7X! MATDDRE? X! AM?
["VE\bIOIL!1)41,1B-(iN;)U »P[De:)\ SIAE?$]MT:~IB-3/,IAE?$]: @ M4 IR ASTEF[1I6SA@X!
HNHAS

KENEENK) D, DN %" 1=3%=JE : J5 & HEKNDEH"=X 81J"%=h-*-i$H>& 481 : M&G58H& G5 BRI

3/5)'3()'&,1)41-*-4! )/0 '[A]$@!92X! @$]E!99-4X!6$@!&0\X!"J(-&FI&EI92X! @SMAI99-4X!
2$@! &o\X! 1-..&(! [F\l -,",&! [ASM@! 92X! @$@7! 99-4X! 6@! 9-4a\! )/ KB« )/, *
28&/&()"-/1)")4+5'[6ESEI02XI@$@?199-4X 16 @!9-4a\$!%+&19"C'3(&IP)5!*&/!11-RL/ ()’
35&,!1B-(I"*&11+14"L)"-/IP"*-3'1B3(*&(1.3("B"1)"-I$

!

*&I4<" HV*

)12IP)515+/*&5"5&,,135"/21&15)9&1.(-1&,3(&)FH(. P"*1)41-*-40*"-&5'&(1)0, [6A$?!192X!
@$@?! 99-4\1)/,! (D HV>! [@$T! 92X! @$S@T! 99-4X! 2! &O\$! %6*&! (&)1"-/! 9"C'3(&! P)5! *&/!
1-/1&7'()'&,1"  0&ILO()/,!.3("B"&,!<+11-439/11*(-9)"-2().*+!-/15"4"1)135" /2 A@a!N'U>1!
"[1*&C)I&-1+"8&4 J121)51)1+&44-P1-"4I[6?2$AI92XI TAal+184,\$!
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B#=<<4$U(]F\QHOF8

)121P)5I5+/*&5"5&,,135"/21'&15)9&1.(-1&,3(&)5. P"*1)41-*-40*"-&5'&(1)0, [6A$?192X
@$@?199-4\)/, \DHOFS! [ASTT!92X! @$S@M!99-4X! | @1Q41'R81&. 5! +&44-P1-"41[67$@!
92XIT6al+"84, XIA@a!&&\$!
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[INXI5&. 3! 7$:INLXANX ! 2$6 E[EN X6 6SAINLISENX!$T$: 7! [INXIOXIFXINB @\X!]$M?!
[BNX!,, XX@! 6A$?!NLX! A$6! BHBNESIBS: Al [BNX! 9XBT\X! 6$g6SM7! [ENX! 9B RIX! 6$ DE
6SE:I[[NXIOXIB7\X!6SEBSAT![INX!9XBIX!6$7BS$?@ ! [INX! OBRX!I6S]E![7NXM 7$: INLX!
NGB\X!6$67![6]NXHX! 7$:INLXAMA!..9~1"*H!; DO![6@6! DNLX!Hszbld! 6 T 7$6! IH\X! 6 E] SAH
2AXI6E6$]! (E\X!6]]$6! [BA\X! 6]6$T!(hX! MESTIHE\X! MES$:0HE\X! 7AS@BI\X! 7 2$AMK\X
ATSMIGBD\X! 27$S@TEX I 2 ASATB(I 2 A$6![B7\X I ?]$ @K 26$: I 7K\X!? @ SBIX!] 7$ TI0H
6]\X!JASA! [IB\X! JAS@TUH! ..9~! FO! [>%OMERA]6X! ITTETX![T]:X!]: 77X 6 7TT:X! 6 TA@X!6ET:X!
6AETX!627]X16?@@X!6]?2: X166 @AX!I6@]]X!T@:X!:MMX!: AT XOUENXUERIDIIA1)41,1B-(!
HioN, U)P[DeN\SIA?2$]MM6~1B-3/,1A??$]|MM 72T $6 AT [ 11 @ SEMRBINHA

KENENK) D, DT %" |=%=JE: J5&HENKFDipt " I5& HE : G & G % 8 BEVIIE 6 AYINE: M&G58H&G5"=8G &
K1( M

0%*&! 1+14"L)"-/! .(&13(5)0- ! P)5! 5+/*&5"5&1 35"/2! *&! 5)9&! .(-1&,3(&! )5! (0, ! P™*!
3/5)'3()'&,1)41-*-41 )/1 '[6T@!92X! @$ME!99-4X!6$@! &0\X!){*-&FRKI! 92X1]$]7199-4X!
2$@!1&0\X!1-..&(I[F\I"-," &I[6AAII2XI @SME!99-4X!6$@!&0\!)/ANBKKE!)/, '28/&()"-/!
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1))4+5'[AM$]!92X! @$@:199-4X!6@!9-4a\$!%*&!19"C'3(&!P)5!"*&/1 1-/1&/'()'&,!)/,135&,!B-(!

|

*&I4<" HV*

)1( IP)5I5+/*&5"5&,135"/21&15)9&1.(-1&,3(&)FH(. P"*1)41-*-40*"-&5'&(1)0- I[:$TI92X!
@$@7! 99-4\ )/, )THV>! [EASA! 92X! @$6M! 99-4X! 2! &o\$! %*&! (&)1™-/! 9"C'3(&! P)5! *&/!
1-/1&1'()'&,1"  0&ILO()/,!.3("B"&,!<+11-439/11*(-9)"-2().*+!-/15"4"1)135"/2)]|@al N U>1!
"[1*&C)I&V-1+"&4 J1( 1)51)1+&44-PI-"AIJASTIO2X!: 7al+"@4,\$!

!

B#=<<4$U(TF\QHOF8S

)1( IP)5I5+/*&5"5&,135"/21&15)9&1.(-1&,3(&)FH(. P"*1)41-*-40*"-&5'&(1)0- [TSE6I92X!
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1$TAI$:E![INXI9X!IEX!NB@\X!]$7: [ENX ! X¥IBASE!NLXI ASA TN SEGAG! [ENXI9XON
6]\XI6STBSE6!I[INXIOMBPXI6S]E![7NXEM7STINNBE\X 16 $66![6]N XM 7$TINLBRVN..9~!
%H1;DO! [6@6! DNLX! Habl4! 6 T7$@OHX! 6E?$@RN! 6E6SEIEIX! 6A7SEIGRAAX! GAESNI [H
67K\X! 6] TS@BMX! 6]:$?! (BMK\X! 6]:$60f1X! 6]MS$S@0GK\X! 6]7SAIBT\X! 6]ES:! BBTK\X!
6]]$@![ER\X16]6$: [BAXIMESEBE\XIMES @K AT SME@\XIAESHBAXI?ASEIMI?ASARH
7\X126$THBIX TSMIIB\X IMSMIBAK ] 2$ TN\ OXIFO![>% OsMT 7 @ X! T?7X!]: 76 X16: @AX!
67M@X!67@?XI6A7]X!162:@X!6@ TEX!I TMIXHNDOXIMIF\DIOLI1)41,IBAIE) U\
[De;)\ SE?M$]MT:~1B-3/,|IE?MS]|MT 74 DB SAET![1! @$?] X hINH4A
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)% 1 DN "I$91G"G$GC8&A=5=:|
I
o Mg, Et,0

L _— MOH
R R W\/Br '

R R

) &G 5E:5&MIHY N:"KOO M

1A2M/7
=

3 5 OH

>1,82)55&,!5-43"-/1-BIB<(-9- BQ&/'&/&![ES$S6@!9ZXIA?$6!99-4\I"/MN[|@!9Z\!P)5)),,&,!
@$?!94j9"/XI'-1)19"C'3(&! -B)2/&5"39!'3(/"/25! [63] @! 2X! ATSA! 99-A\I"/! (+WI [A@! 9Z\!
3/,&()V"(-2&/1)'9-5.*&(&$!%*&!(&)1"-/19"C'3(&!P)5!4&B"I-15™(1)'1(--9!'&9.&()'3(&!B-(!
'P-1*-3(5$! %*&! 5-43"-/1-Bl c("2/)(,! (&)2&/'1 P)5!),,&,! [E! 94j9"N\! '-1)! 5-43"-/1 -B! (+!

(8)1"-/19"C'3(&IP)5!*&/103&/1*&, IP"*I&C1&55!5)'3()'&,)0l;N HAI5-43"-/1)/ I*&IP*"&!
(&1". ") &IP)5IB"4'&(8&,$1%6*&!-(2)/"114)+&(1P)5!5&.) ()&, 1)/, 1P)5*&, IP " *INUX! ("&, |- #&(!
Y*+,( -355) UL/, IB 4&(&,$IFIP)5I*&N1-/1&1'()'&,! " ()&ILO(-12"#&! )1 1-4-3(4&55!-"43!
06*&1-"41P)5!.3("B"&, |<+1B4)5*11-439/11*(-9)-2(). *+1-/15"4"1) P16 @a!-BI&*+41) 1&) &!"/!
| F&C)/&!'-1+"&4 §001)5!)! 1-4-3(4&55!-"41[6$76! 2XI E?al + 194N [A@ @NLX! H=4jd! !
ESM:I[BNXL,, XMEM$S@INLX!6@$ANLXIISES@E@NENXKEEMS@INLX!]$@!NLXIBSAINLXIN
Bacs X! ASTE![BNX )MIB@SAINLX!S@!NLX! GHANIS@P! INXHHIM$S7INLXIMSATNKKIN
6SABSA? [ANXIOHENIBANX!6$6TI[7NXBKL.9~!HI:DO![6@6!DNLX!H3bII62:$T![BX!
66ASMIBIXIMESEITHKIA ?SATEHX I 2AS K| TS 2! INI\X1] 2$: B8\, .9~ IFOI[>%O\aki? 27 TX!
2@M: X! TMBX!67A6X!6?MMX!66E6X! TTIXTH@NORIVASEHF\b!9jL! 1)41,|BNAW![DO
N\I6] T$6]MA~1B-316] T$E]MES
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( NKQ&NGEHY NE:MAE4:=9$G8HE:M

)1 !P)5!5+/*&5"5&,135"/2!*&! 5)9&! .(-1&,3(&!)5(00! P""*1)15-43""-/1 -B! 1+14-<3")/-/&!
[6$TMIOZXITSMI99-A\I"IN[|@!9Z\$!%*&!-"4!P)5!.3("B"&,!<+!B4)5*11-439/11*(-9)"-2().*+!
-15"4"1)IP"*16@al-B!&*+41)1&')' &!I"BRC)/&!"-1+"&4 ))1 1)5!)11-4-3(4&55!-"4![?$A?12X!:6a!
+"&4,\8\!:DO![A@ @' DNLX!R}eHES: @![6NX!, XtHIEMSEINLXI6 @ SAINLX QSTBBEBIENX!
X XWI6MS$6!NLX![$@! NLX! 68 TA! [BNX! XX 6 @$A!NLX!1$@!NLX! GBANLX!N
1$6@STAI[7NX!9RRX! KEX! B\X! 6$0EE7 M! [N X! 9BANK! 6SEBBEE! [[NX! 9XNNX! 6SBFAA!
[PNXIOXIAXION..O  ~T HL:DO!6@6!DNLXIHABME?:$T![[\XI66ASMENXIMES TR 12 T$@!
[HE\X! 27$@NINK! ?ASEIRK ! ]]$:! [HAX! 6]$]! [BN .9 I~FO! [>%O0\BER?:EX! ?@M7X!]T?6X!
:7@X!167ABX!6AAMXIBABAXI6?EAXIB]EEX!667EX!TTE@XNUDX! FBHED!9jL!1)41,!B-(!
FHNi U[DONVI6AG$6]MA~!B-3/,16A6$6]7TAS

( NKQ&MBEH) NE:MAE4:=J&HGH2NK

)+21P)5!5+/*&5"5&,135"/21*&!5)9&! .(-1&,3(&!)5(00!P"*1)15-43"-/1 -Bl 1+14-.&/")/-1&/!
[2$6619ZXI]T$?199-4\I"13UI[| @!92\$1%*&1-"41P)5!.3("B" &, I<+!B4)5*11-439/11%(-9)'-2().*+!
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