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2'('BC(&2, (#&'0-, W7$, 9'&*, <)21+, )<, (7&+, ;#)?$2(, &+, 4#)BCB, )B&:);$;(&0'+$, Z4564[R, ',
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An**&+(jR, b, `$*nBn&*$*R, 3GGL[-, W7$, ;$;(&0'+$, 0)9'&*, 2)*('&*+, (7$, 2'('BC(&2, (#&'0,
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*12B$);7&B$,$B")a,<#)9,(7$,opl,7C0#)B'+$,+(#12(1#$-,U)#,(7&+,#$'+)*R,(7$,>V,:#)1;,)<,
(7&+,#$+&01$,&+,a$BB,$T;)+$0,'*0,'22$++&"B$,<)#,(7$,+1"+(#'($,'*0,(7$,&9&0'O)B$,:#)1;,)<,
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)<,(7$,!+;=J.-,W7$,"&*0&*:,9)0$,)<,4564,&+,0&<<$#$*(,<#)9,(7$,)(7$#,+$#&*$,;$;(&0'+$+-,
/*+($'0, )<, ', #$:1B'#, F.P4., ")*0, <)#9'(&)*R, (7$, ")*0, &+, <)#9$0, "$(a$$*, (7$, F3,

2+34&=&>-)01-0)$&.;&<).878&.8+3.<$<-+#,/$&?+-:&-:$&
+":+(+-.)&@AB).A&B).8+",8&(.0"#&,-&-:$&,1-+*$&/+-$&
Z_'#2m'PV)#+9'*,$(,'B-R,3GGL[&



!! ! %!
!!

Z:1'*'0&*&19,:#)1;,)<,!#:=JI[,'*0,(7$,2'#")*CB,)TC:$*,)<,(7$,43,#$+&01$'ZFO$B(*$#,b,
4)B:f#R,3GG@[,Z4)B:f#R,3GG3[,Z_'#2m'PV)#+9'*,$(,'B-R,3GGL[-,
,
!+,9$*(&)*$0,"$<)#$,4564,;#$<$#'"BC,2B$'%$+,+7)#(,;$;(&0$+-,W7&+,+$B$2(&%&(C,)<,+7)#(,
;$;(&0$+,2'*,"$,$T;B'&*$0,"C,+(10C&*:,(7$,(7#$$P0&9$*+&)*'B,+(#12(1#$,)<,(7$,;#)($&*-,
W7$,0&'9$($#,)<,(7$,$*(#'*2$,)<,(7$,;#);$BB$#,0)9'&*,&+,*'##)a$#,Z'")1(,J,k[,(7'*,&*,
(7$, '%$#':$, ;$;(&0$+, Z=P.G, k[-, !B(7)1:7, 01#&*:, 2'('BC+&+, (7$, 0&'9$($#, $*B'#:$+R,
"$2'1+$,"B'0$+,.,'*0,L,'#$,);$*$0R, <)#9&*:,',:'(&*:,<&B($#-,W7$,7C;)(7$+&+,7'+,"$$*,
2)*<&#9$0, "C, 'B($#&*:, (7$, $*OC9'(&2, +(#12(1#$, (7#)1:7, (7$, ;B'2$9$*(, )<, 0&+1B;7&0$,
")*0+, "$(a$$*, "B'0$+, ., '*0, Le, a7&27, #$012$+, (7$, $*OC9'(&2, '2(&%&(C, ZFO$B(*$#, b,
4)B:f#R,3GG@[-'
,
4564, $T;#$++&)*, &+, $B$%'($0, &*, ;'#(&21B'#, "#'&*, #$:&)*+, B&H$, +1"+('*(&', *&:#'R,
7&;;)2'9;1+R, 2$#$"$BB19, '*0, 2'10'($, ;1('9$*-, W7$, 0&+(#&"1(&)*, )<, (7&+, $T;#$++&)*,
27'*:$+, "$(a$$*, ', 7$'B(7C, "#'&*, '*0, ', 0&+$'+$0, "#'&*-, /*, 7$'B(7C, "#'&*+R, 4564,a'+,
<)1*0,&*,(7$,*$1#)*+q,2C();B'+9,a7&B$,&*,0&+$'+$0,"#'&*+,&(,a'+,<)1*0,*$T(,(),'9CB)&0,
0$;)+&(+,'*0,oP+C*12B$&*,'::#$:'($+-,W7$+$,0&<<$#$*2$+, &*,0&+(#&"1(&)*,0$;$*0,)*,(7$,
&*($:#&(C, )<, (7$, 9&2#)(1"1B$+P*$(a)#H-, 4#$%&)1+, #$;)#(+, ;#$0&2(, (7'(, 4564, &*($#'2(+,
a&(7,+)9$,;#)($&*+, B&H$,_!4JIR,lP(1"1B&*,'*0,oP+C*12B$&*R, +), &(, &+, (7)1:7(, (7'(,4564,
('H$+,;'#(,)<,',B'#:$#,9)B$21B'#,*$(a)#H,ZF271BO,$(,'B-R,3GG8[,ZQ&,Q'*&$B,$(,'B-R,3GGD[-,/(,
+$$9+,B&H$,(7&+,9)B$21B'#,*$(a)#HR,(7'(,9)01B'($+,(7$,9&2#)(1"1B$+P0C*'9&2+,7'+,'*,
&9;)#('*(,#)B$,&*,(7$,9'&*($*'*2$,)<,(7$,*$1#)*+-,
&
!B(7)1:7, 4564, &+, #$B'($0, (), +)9$, ;#)2$++$+, B&H$, *$1#)0$:$*$#'(&)*, '*0, +C*';(&2,
;B'+(&2&(Ce, *)a'0'C+R, (7$, #)B$, '*0, (7$, B)2'B&O'(&)*, )<, 4564, &*, 2$BB+, &+, *)(, 2)9;B$($BC,
2B$'#-, 4564, 7'+, "$$*, <)1*0, &*, (7$, 2C()+)B, "1(, &(, &+, 'B+), ;#$+$*(, &*, (7$, $T(#'2$BB1B'#,
+;'2$-,4#$%&)1+,+(10&$+,+7)a,(7'(,(7$,4564,$T;#$++&)*,B$%$B,'<($#,$;&B$;+C,&*012(&)*,&+,
#$012$0,&*,(7$,7&;;)2'9;1+-,U)#,(7&+,#$'+)*,&(,&+,"$B&$%$0,(7'(,4564,9'C,"$,#$B$'+$0,
<#)9, (7$, 2$BB-, U1#(7$#9)#$R, +)9$, +(10&$+, +7)a, (7'(, 4564, &+, &*%)B%$0, &*, +)9$,
9$('")B&2, ;'(7a'C+, B&H$, (7$, &*)+&()B, ;7)+;7'($, +&:*'BB&*:, ;'(7a'C, Z/4I[, ZFO$B(*$#, b,
4)B:f#R,3GG@[,ZACj7n*$*R,cnn#&n&*$*R,d'BH'*$*R,4&B()*$*R,b,An**&+(jR,3GGD[-,
&
/(, &+, H*)a*, (7'(, 4564, &+, &*%)B%$0, &*, ;#)2$++&*:, '*0, 0$:#'0&*:, )<, *$1#);$;(&0$+,
"$2'1+$,)<, &(+,7&:7,'2(&%&(C, B$%$B, &*,"#'&*,'*0,2$*(#'B,*$#%)1+,+C+($9,ZKNF[-,W7$#$<)#R,
4564, 7'+, "$$*, #$B'($0, (), *$1#)0$:$*$#'(&%$, 0&+)#0$#+, B&H$, !BO7$&9$#q+, 0&+$'+$, '*0,
4'#H&*+)*R,'*0,;+C27&'(#&2,0&+)#0$#+,B&H$,F27&O);7#$*&'R,9'*&','*0,0$;#$++&)*-,F$%$#'B,
+(10&$+,0$9)*+(#'($, (7'(,4564, &*7&"&()#+,7'%$,',;)+&(&%$,$<<$2(,)*,9$9)#CR, B$'#*&*:,
'*0, 2):*&(&)*, &*,9)0$B, '*&9'B+, a&(7, "#'&*, &*?1#C, "C, ;#)B)*:&*:, (7$, '2(&)*, )<, +)9$,
+;$2&<&2,*$1#);$;(&0$+, #$B'($0, (),9$9)#CR, B$'#*&*:,'*0,2):*&(&)*, Z`'*,Q$#,`$H$*,$(,
'B-R,3G.3'[-,
, ,



!! ! &!
!!

BCDB&+":+(+-.)/,
,
N$1#)0$:$*$#'(&%$,0&+$'+$+,'<<$2(,71*0#$0+,)<,9&BB&)*+,;$);B$,'BB,)%$#,(7$,a)#B0,'*0,
'#$, 21##$*(BC, *)(, 21#'"B$-, U)#, (7&+, #$'+)*R, )%$#, (7$, B'+(, C$'#+R, *$1#)0$:$*$#'(&%$,
;#)2$++$+, 7'%$, "$$*, a&0$BC, +(10&$0, '+, a$BB, '+, *$a, ('#:$(+, <)#, (7$#';$1(&2+,
&*($#%$*(&)*+, '*0, (#$'(9$*(+-, >*$, )<, (7$, 9)+(, &9;)#('*(, ('#:$(+, (7'(, 7'%$, "$$*,
+(10&$0, &+, 4564R, a7&27, 7'+, "$$*, <)1*0, (), "$, #$B'($0, (), *$1#)0$:$*$#'(&)*, '*0,
(7$#$<)#$R, (), +)9$, *$1#)0$:$*$#'(&%$, '*0, ;+C27&'(#&2, ;'(7)B):&$+-, A'*C, 4564,
&*7&"&()#+, 7'%$, "$$*, 0$+&:*$0, '*0, +C*(7$+&+$0, &*, )#0$#, (), &9;#)%$, (7$, H*)aB$0:$,
'")1(,B)2'B&O'(&)*,'*0,<1*2(&)*,)<,(7$,;#)($&*,ZFO$B(*$#,b,4)B:f#R,3GG@[,ZW7$,6X,d)&*(,
4#):#'99$,^,N$1#)0$:$*$#'(&%$,Q&+$'+$,5$+$'#27R,3G.8[-,/*,(7&+,2'+$R,4564,&*7&"&()#+,
7'%$,"$$*,1+$0,'+,('#:$(&*:,9)&$(&$+,&*,+$%$#'B,&9':&*:,'*0,'2(&%&(CP"'+$0,;#)"$+,<)#,
4564-,,
,
W7$, <&#+(, $<<$2(&%$, 4564, &*7&"&()#, a'+, hP4#)P;#)B&*'B, '*0, &(, a'+, +7)a*, (), #$%$#+$,
+2);)B'9&*$P&*012$0,'9*$+&', &*, #'(+, &*, +)9$, +(10&$+,a&(7,)(7$#, &*7&"&()#+, B&H$,>*)P
.=GIR, dW4PJ@.D, '*0, FP.LGD3-, !, :#$'(, '9)1*(, )<, 0$#&%'(&%$+, )<, (7&+, B$'0, 2)9;)1*0+,
7'%$, "$$*, +C*(7$+&+$0, '*0, &(, &+, +7)a*, (7'(, (7$,9)0&<&2'(&)*+, &*<B1$*2$, (7$, "&*0&*:,
9$27'*&+9R,(7$,'++)2&'(&)*,#'($,2)*+('*(,'*0,(7$,01#'(&)*,)<,(7$,&*7&"&(&)*,ZFO$B(*$#,
b,4)B:f#R,3GG@[-,
,

!
2+34&E&>-)01-0)$&.;&BCDB&+":+(+-.)/&Z`'*,Q$#,`$H$*,$(,'B-R,3G.3'[&

,

A)+(,)<, (7$, #$;)#($0,4564, &*7&"&()#+,7'%$,', +&9&B'#, +(#12(1#$r, ',;#)B&*$,)#, ',;#)B&*$,
'*'B):1$, #$+&01$, &*, (7$, 4., '*0, 43, +&($+, '*0, '*, 7C0#);7)"&2, +(#12(1#$, &*, 4I, +&($,
ZFO$B(*$#, b, 4)B:f#R, 3GG@[-, W7$+$, (7#$$, ;)+&(&)*+, 1+1'BBC, &*($#'2(, a&(7, (7#$$, "&*0&*:,
+&($+,)<,4564-,W7$,F.,;)2H$(,"&*0+, (), (7$,4.P;#)B&*$,#$+&01$R, (7$,F3,;)2H$(R,a7&27, &+,
B$++,H*)a*R,&+,+1;;)+$0,(),"&*0,(),+)9$,)(7$#,#$+&01$+,'*0,(7$,FI,;)2H$(,&+,<&BB$0,a&(7,
'*,'B&;7'(&2,+;'2$#,'(('27$0,(),'*,'#)9'(&2,:#)1;-,A)#$)%$#R,9)+(,)<,(7$+$,#$;)#($0,
&*7&"&()#+,7'%$,',sa'#7$'0t,&*,4.,+&($-,W7&+,&+,'*,$B$2(#);7&B&2,<1*2(&)*'B,:#)1;,(7'(,2'*,
&*($#'2(,a&(7,(7$,2'('BC(&2'BBC,'2(&%$,+$#&*$,7C0#)TCB,:#)1;,)<,(7$,$*OC9$-,/(, &+,H*)a*,
(7'(,(7&+,a'#7$'0,2'*,;)($*(&'BBC,&*2#$'+$,(7$,'<<&*&(C,<)#,(7$,('#:$(,a&(7)1(,27'*:&*:,
(7$,0#1:B&H$*$++,"1(,&(,&+,(7)1:7(,(7'(,&(,2'*,'B+),0$2#$'+$,(7$,+('"&B&(C,'*0,9)0&<C,(7$,
+$B$2(&%&(C,)<,(7$,&*7&"&()#,Z`'*,Q$#,`$H$*,$(,'B-R,3G.3'[-,
,



!! ! '!
!!

F)9$, )<, (7$+$, &*7&"&()#+, 7'%$, "$$*, #$%&$a$0, ;#$%&)1+BC, "C, `'*, 0$#, `$H$*, $(, 'B-, &*,
3G.3,'*0,&(,&+,H*)a*,(7'(,9)+(,)<,(7$9,7'%$,+;'2$,(),&*+$#(,+1"+(&(1$*(+,&*,(7$,43,+&($-,
W7$,43,+1"+(&(1(&)*,9'T&9&O$+,(7$,+$B$2(&%&(C,)<,(7$,&*7&"&()#,'*0,'BB)a+,<&*$P(1*&*:,)<,
(7$,;7C+&2)27$9&2'B,27'#'2($#+r,(7$,'2(&%&(CR,(7$,+$B$2(&%&(C,'*0,(7$,"&);7'#9'2$1(&2'B,
;#)<&B$-,,
,
,
F,(8$&54&C$/08-/&;.)&+":+(+-.)7&<.-$"17&;.)&BCDBG&2'BG&HBB&!IG&HBB&!!&,"#&HBBJ&.;&+":+(+-.)/&
/7"-:$/+/$#&($;.)$&+"&-:+/&3).0<4&Z`'*,Q$#,`$H$*,$(,'B-R,3G.3"[&

!
,
W7$, /K8G, %'B1$+, <)#, &*7&"&()#+, ;#$%&)1+BC, +C*(7$+&+$0, "C, `'*, 0$#, `$H$*, $(, 'B-, a$#$,
0$($#9&*$0,'*0,+)9$,)<,(7$,#$+1B(+,'#$,+7)a*,&*,(7$,W'"B$,.-,W7$,&*7&"&()#C,;)($*2C,
<)#, 4564, &+, #$'BBC, 7&:7, <)#, (7$+$, &*7&"&()#+, (7'(, 2'##C, ', 2'#")*&(#&B$, a'#7$'0, &*, 4.,
2)9;'#$0,a&(7,(7$,&*7&"&()#C,;)($*2C,<)#,)(7$#,+$#&*$,;#)($'+$+,B&H$,U!4R,Q44,/`R,Q44,
//,'*0,Q44D-,W7$,4.P2'#")*&(#&B$,a'#7$'0,+('"&B&O$0,"C,7C0#):$*,")*0+,a&(7,(7$,NV,)<,
!+*888,'*0,(7$,;7$*)B&2,>V,)<,WC#JLI,'*0, &(q+,%$#C, &9;)#('*(, <)#, (7$, B)2'B&O'(&)*,)<,
(7$,$*OC9$,"$2'1+$,&(,#$012$+,(7$,;#)T&9&(C,"$(a$$*,(7$,&*7&"&()#,'*0,(7$,('#:$(-,
,
!9,3+"3&<).($/&;.)&BCDB&
,
W7$,9)B$21B'#, &9':&*:, ;#)"$+, '#$, ', 1+$<1B, 'B($#*'(&%$, <)#, (7$, (#'0&(&)*'B, 0&':*)+(&2,
&9':&*:, ($27*&E1$+, +&*2$, (7$+$, 'BB)a, (), 0$($2(, (7$, 0&+$'+$+, &*, ', *)*P&*%'+&%$BC,a'C,
'*0,;#)%&0$,"&)27$9&2'B, &*<)#9'(&)*,'")1(,(7$+$,;'(7)B):&$+,"C,+;$2&<&2'BBC,#$'27&*:,
(7$, ('#:$(, )<, &*($#$+(, ()' *(*+,, U)#, (7&+, #$'+)*R, ', 0$+&#'"B$, 9)B$21B'#, &9':&*:, ;#)"$,
*$$0+, +)9$, +;$2&<&2, '*0, 1*&E1$, 27'#'2($#&+(&2+, B&H$, 7&:7, "&*0&*:, '<<&*&(C, '*0, 7&:7,
+;$2&<&2&(C,(),(7$,('#:$(R,7&:7,+$*+&(&%&(CR,7&:7,2)*(#'+(,#'(&)R,7&:7,+('"&B&(C, ()'*(*+R, B)a,
&991*):$*&2&(C,'*0,()T&2&(C,'*0,;#)012(&)*,'*0,$2)*)9&2'B,<$'+&"&B&(C,ZK7$*,b,K7$*R,
3G.I[-,
,
,



!! ! (!
!!

A)B$21B'#, &9':&*:, ;#)"$+, '#$, ':$*(+, (), %&+1'B&O$R, 27'#'2($#&O$, '*0, E1'*(&<C, ',

"&)B):&2'B,;#)2$++,&*,B&%&*:,+C+($9+,ZK7$*,b,K7$*R,3G.I[R,&*,(7&+,2'+$R,4564,$T;#$++&)*,

&*,<#$+7,+B&2$+,)<,#'(,"#'&*+-,A)+(,)<,9)B$21B'#,&9':&*:,'*0,'2(&%&(CP"'+$0,;#)"$+,7'%$,

', :$*$#'B, +(#12(1#$, (7'(, 2)*+&+(+, )<, ', +&:*'B, ':$*(R, ', ('#:$(&*:,9)&$(C, '*0, ', B&*H$#R,

a7&27,2)**$2(+,")(7,;'#(+-,

,

!
2+34&K&&L$"$),8&/-)01-0)$&;.)&,"&+9,3+"3&<).($4&ZK7$*,b,K7$*R,3G.I[!

!
W7$#$,&+,',"#)'0,%'#&$(C,)<,+&:*'B,':$*(+,'*0,('#:$(&*:,9)&$(&$+,'%'&B'"B$,<)#,9)B$21B'#,
&9':&*:-,Q$;$*0&*:,)*,(7$,;#$<$##$0,&9':&*:,($27*&E1$,',+;$2&<&2,(C;$,)<,+&:*'B,':$*(,
a&BB, "$, 1+$0-, >%$#, (7$, B'+(, C$'#+, ', :#$'(, %'#&$(C, )<, &9':&*:, ;#)"$+, 7'%$, "$$*,
0$%$B);$0,'*0,1+$0, <)#,2B&*&2'B, +$((&*:+-,F)9$,)<, (7$9,'BB)a,(),;$#2$&%$,'*'()9&2'B,
27'*:$+,#$B'($0,(),',0&+$'+$,ZB&H$,1B(#'+)1*0,'*0,2)9;1($0,()9):#';7C[,9$'*a7&B$,
)(7$#+, 2'*, ;#)%&0$, <1*2(&)*'B, '*0, "&)27$9&2'B, &*<)#9'(&)*, ZB&H$, ;)+&(#)*, $9&++&)*,
()9):#';7CR, +&*:B$,;7)()*,$9&++&)*,2)9;1($0, ()9):#';7C,'*0,);(&2'B, <B1)#$+2$*2$,
&9':&*:[,ZK7$*,b,K7$*R,3G.I[-,,

&
&
&
&
&
&
&
&
&
&
&



!! ! )!
!!

• M(N$1-+*$/&
,
W7$, 9'&*, :)'B, )<, (7&+, ;#)?$2(, &+, (), +C*(7$+&+$, '*0, 27'#'2($#&+$, 9)B$21B'#, &9':&*:,
;#)"$+, (), <)BB)a, (7$, $%)B1(&)*, )<, (7$, 4564, $T;#$++&)*, B$%$B+, 01#&*:, (7$,
$;&B$;():$*$+&+-, /*,)#0$#, (),#$'27,(7&+, <&*'B,:)'BR, (7$, <)BB)a&*:,)"?$2(&%$+,*$$0,(),"$,
'22)9;B&+7$0r,
,

.[ FC*(7$+&+,)<,(7$,4564,&*7&"&()#,'*0,);(&9&O'(&)*,)<,(7$,+C*(7$+&+,;'(7a'C-,

'- FC*(7$+&+, )<, (7$, <&#+(, "1&B0&*:, "B)2Hr, Z-[P;C##)B&0&*$P3P2'#")T'9&0$,

7C0#)27B)#&0$-&

"- FC*(7$+&+, )<, (7$, +$2)*0, "1&B0&*:, "B)2Hr, Z.-%/-[PJP'O&0)P.PZ0120P

"1()TC2'#")*CB[;C##)B&0&*$P3P2'#")TCB&2,'2&0-,

2- FC*(7$+&+,)<,(7$,(7&#0,"1&B0&*:,"B)2Hr,JP;7$*CB"1('*)CB,27B)#&0$-,

0- K)1;B&*:,)<,(7$,(7#$$,"1&B0&*:,"B)2H+-,

3[ FC*(7$+&+, )<, "&)(&*, '*0, #7)0'9&*$, M, '*'B):1$+R,a7&27,a&BB, "$, 1+$0, '+, +&:*'B,

':$*(+-,

I[ K)1;B&*:,)<,(7$,&*7&"&()#,a&(7,(7$,+&:*'B,':$*(+,"C,1+&*:,s2B&2H,27$9&+(#Ct-,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,



!! ! *!
!!

• O$-:.#.8.37&
&
5P&DQ0+<9$"-&
!
K7'#'2($#&+'(&)*, )<, 'BB, 2)9;)1*0,a'+, 0)*$,a&(7, .VPNA5R, .IKPNA5R, '*0, ]KPAF-, .VP
NA5, +;$2(#',a$#$, #$2)#0$0,)*, ', JGG,AVO,M#1H$#,!%'*2$, ///, *'*)"'C, +;$2(#)9$($#,
a&(7,1B(#'+7&$B0-,K7$9&2'B,+7&<(+,'#$, &*,;;9,'*0,2)1;B&*:,2)*+('*(+,'#$, &*,V$#(O, ZVO[-,
41#&(C, )<, (7$, 2)9;)1*0+,a'+, %$#&<&$0, "C, 1+&*:, '*, V4]K, +C+($9-, /*, (7&+, 2'+$r, X4]Kr,
u'($#+,'2E1&(C,VP2B'++,X4]K,+C+($9,2)1;B$0,(),',u'($#+,WvQ,6F/,9'++,+;$2(#)9$($#,
'*0,',u'($#+,WX`,0$($2()#-,,!,u'($#+,'2E1&((C,X4]K,M6V,K.@,.-Lw9,;'#(&2B$,+&O$R,3-.,T,
8G, 99, 2)B19*, a'+, 1+$0-, F)B%$*(, !r, a'($#, a&(7, G-.x, <)#9&2, '2&0R, +)B%$*(, Mr,
!2$()*&(#&B$,ZA$KN[,a&(7,G-.x,<)#9&2,'2&0-,W7$,a'%$B$*:7(,<)#,X`,0$($2(&)*,a'+,38J,
*9-,
,
u7$#$, *$2$++'#CR, <B'+7, ;1#&<&2'(&)*,a'+, ;$#<)#9$0, )*, ', M&)(':$y,/F>]65!,>*$, <B'+7,
+C+($9,$E1&;;$0,a&(7,'*,&*($#*'BR,%'#&'"B$,01'BPa'%$B$*:(7,0&)0$,'##'C,0$($2()#,Z3GGP
JGG,*9[-,U)#,*)#9'B,;7'+$,ZN4[,;1#&<&2'(&)*R,FN!4,2'#(#&0:$+,Z.GPIJG,:e,<B)a,#'($r,.G,
9Bp9&*, P,.8G,9Bp9&*[,a$#$,1+$0-,5$%$#+$0,;7'+$, Z54[,;1#&<&2'(&)*+,a$#$,;$#<)#9$0,
)*, c4PK.@, 2'#(#&0:$+, Z.3PIG, :e, <B)a, #'($r, .G9Bp9&*1($, ^, .8, 9Bp9&*[-, Q#C, +'9;B$,
B)'0&*:, a'+, 0)*$, &*, F$B<, 4'2H&*:, F'9;B$(y, 2'#(#&0:$+, 1+&*:, +&B&2', )#, K$B&($, 8J8R, <)#,
#$+;$2(&%$BC, N4P, '*0, 54P, ;1#&<&2'(&)*+-, X+$0, :#'0&$*(+, '#$, %'#&'"B$, <)#, $%$#C,
;1#&<&2'(&)*-,

&
=P&>7"-:$/+/&
&
R"PA#$%#AS0-78&=A1,)(,9.78<7)).8+#+"$A5A1,)(.%78,-$&R5P&
,
.PVC0#)TC;C##)B&0&*$P3R8P0&)*$, Z3RD8, :R, 38RL, 99)B[, a'+, '00$0, (), ',
+)B1(&)*, )<, Z-[P.PZ0120P"1()TC2'#")*CB[;C##)B&0&*$P3P2'#")TCB&2, '2&0,
Z8RG3,:R, 3IRIJ,99)B[, &*,QKA, Z.GG,9B[-, W7$*R,!%!zP0&2C2B)7$T'*'9&*$,
Z8RIG,:R,38RL,99)B[,a'+,'00$0,'*0,(7$,#$'2(&)*,9&T(1#$,a'+,B$<(,+(&##&*:,<)#,IG9&*1($+,
'(, G{K-, !<($#, (7&+, (&9$R, '99)*&', Z=R=L,9BR, J=RL,99)B[,a'+, '00$0, '*0, #$'2(&)*,a'+,
"#)1:7(, (), #(, '*0, B$<(, +(&##&*:, '*)(7$#, IG, 9&*1($+-, !<($#, #$'2(&)*, 2)9;B$(&)*, (7$,
%)B'(&B$+, a$#$, $%';)#'($0, 1*0$#, #$012$0, ;#$++1#$-, , W7$, #$+&01$, a'+, #$0&++)B%$0, &*,
2)B0, 6(>!2, Z3GG, 9B[, '*0, a'+, <&B($#$0, )%$#, 2$B&($-, W7$, <&B(#'($, a'+, $T(#'2($0, a&(7,
N'VK>I,ZIT.8G,9B[-,W7$,)#:'*&2,;7'+$,a'+,0#&$0,)%$#,'*7C0#)1+,N'3F>J,'*0,<&B($#$0,
)<<,'*0,<1#(7$#,2)*2$*(#'($0,1*0$#,#$012$0,;#$++1#$R,C&$B0&*:,(7$,(&(B$,2)9;)1*0,Z-[P
0120P"1(CB,3P2'#"'9)CB;C##)B&0&*$P.P2'#")TCB'($,'+,',a7&($,2#C+('B&*$,+)B&0,Z8RJ,:R,38R3,
99)BR,.GG,x,C&$B0[-,
-CT,.-3G,9&*e,6F/,&'(r,3IL-3,YA|N'\|,..8-.,YA|VPM)2\|,&

N
Boc

NH2

O



!! ! "+!
!

56&UOC&RKVV&O6WG&HO>M)*+P&X,.-.@,Z(R,d,},L-.,VOR,.V[R,.-IL,Z++R,d,},3G-.,VOR,M)2[R,.-=@,P,
.-@L,Z9R,IVR,KV3[R,3-GI,P,3-.3,Z9R,.VR,KV3[R,I-.D,P,I-IG,Z9R,.VR,KV3[R,I-IL,Z0(R,d,},L-DR,J-3,
VOR,.VR,KV3[R,I-D@,Z00R,d,},@-JR,I-L,VOR,.VR,KV[R,=-@J,P,=-DJ,Z9R,.VR,NV3[R,L-3J,P,L-II,Z9R,
.VR,NV3[-,
5EY& UOC& R5V5&O6WG& HO>M)*+P& X, 3I-.8, ZKV3[R, 3@-GG, ZM)2[R, 3@-.3, ZKV3[R, J=-I3, ZKV3[R,
8D-LJ,ZKV[R,L@-3@,ZM)2[R,.8I-3D,ZM)2[R,.LJ-8L,ZK[-,
W7$,)"('&*$0,+;$2(#','#$,&*,':#$$9$*(,a&(7,a7'(,a'+,#$;)#($0,&*,B&($#'(1#$,ZW'*:R,UR,
3GGL[-,
,

R"PAB7)).8+#+"$A=A1,)(.%,9+#$&:7#).1:8.)+#$&R=P&
&
O$-:.#&'!!
W#&<B1)#)'2$(&2,'2&0,ZI@R8,9BR,8GI,99)B[,a'+,'00$0,(),',+)B1(&)*,Z-[P
0120P"1(CB, 3P2'#"'9)CB;C##)B&0&*$P.P2'#")TCB'($, Z8-ID, :R, 38R3, 99)B[,
&*,QKA, Z.GG,9B[-, W7$, #$'2(&)*,9&T(1#$,a'+, B$<(, +(&##&*:, <)#,.7,'(, #(-,
!<($#, #$'2(&)*, 2)9;B$(&)*, (7$, %)B'(&B$+, a$#$, $%';)#'($0, 1*0$#,
#$012$0,;#$++1#$-,W7$,$T2$++,WU!,a'+,$%';)#'($0,a&(7,0&$(7CB,$(7$#R,C&$B0&*:,(7$,(&(B$,
2)9;)1*0, Z-[P;C##)B&0&*$P3P2'#")T'9&0$, 7C0#)27B)#&0$, '+, C$BB)a, )&B, ZJRIL, :R, 3DRG,
99)BR,.GG,x,C&$B0[-,
-CT,G-3G,9&*e,6F/,&'(r,..3-D,YAPV\|,
56&UOC&RKVV&O6WG&O$-:,".8A*,P&X,.-D@,P,3-.@,Z9R,IVR,.R,KV3[R,3-ID,P,3-8@,Z9R,.VR,KV3[R,
I-IJ,P,I-J@,Z9R,3VR,KV3[R,J-3=,P,J-IL,Z9R,.VR,KV[-,
5EY&UOC&R5V5&O6WG&O$-:,".8A*,P&X,38-.I,ZKV3[R,I.-.I,ZKV3[R,JL-I8,ZKV3[R,=.-G=,ZKV[R,
.L.-@J,ZK[-,
&
O$-:.#&S&
W),',+)B1(&)*,)<,7C0#):$*,27B)#&0$,Z8.RI,9BR,3G8,99)B[,&*,0&)T'*$R,ZF[P
0120P"1(CB,3P2'#"'9)CB;C##)B&0&*$P.P2'#")TCB'($,Z8-8,:R,38RL,99)B[,a'+,
'00$0-, W7$, #$'2(&)*,9&T(1#$, a'+, B$<(, +(&##&*:, )*, '(, #(-, !<($#, #$'2(&)*,
2)9;B$(&)*R, (7$, #$'2(&)*, 9&T(1#$, a'+, 0#&$0, a&(7, $(7$#, '*0, <&B($#$0R,
C&$B0&*:, (7$, (&(B$, 2)9;)1*0, Z-[P;C##)B&0&*$P3P2'#")T'9&0$, 7C0#)27B)#&0$, ZIR3L@, :R,
3.RLL,99)BR,=8R=,x,C&$B0[,'+,',a7&($,2#C+('BB&*$,+)B&0-,
-Cr,G-.De,6F/,&'(r,..8YA|V\|R,.ILYA|N'\|,
56&UOC&RKVV&O6WG&O$-:,".8A*,P&X,.-D@,P,3-.@,Z9R,IVR,.R,KV3[R,3-8G,Z0(0R,d,},..-IR,@-JR,
L-JR,I-.,VOR,.VR,KV3[R,I-JG,Z0000R,d,},.@-3R,.I-8R,@-DR,8-J,VOR,3VR,KV3[R,J-3L,P,J-I@,Z9R,.VR,
KV[-,
5EY&UOC&R5V5&O6WG&O$-:,".8A*,P&X,38-.8,ZKV3[R,I.-.=,ZKV3[R,JL-IL,ZKV3[R,=.-GL,ZKV[R,
.L.-@L,ZK[-,
&
&
&

N
H

NH2

O

TFA

N
H

NH2

O

HCl



!! ! ""!
!

R-".,/PAO$-:78&KA:7#).%7<7)).8+#+"$A=A1,)(.%78,-$&REP&
,
!,#)1*0,")(()9,<B'+H,2)*('&*&*:,A$>V,ZL8,9B[,a'+,;B'2$0, &*,'*,
&2$"'(7-, F1B<1#27B)#&0$)T&0$, Z3R8., 9BR, IJRJ, 99)B[, a'+, '00$0,
<)BB)a$0,"C,(7$,'00&(&)*,)<,]PVC0#)TC;#)B&*$,ZJR83,:R,IJRJ,99)B[-,W7$,#$'2(&)*,9&T(1#$,
a'+,;B'2$0,1*0$#,#$<B1T,2)*0&(&)*+,'*0,a'+,B$<(,+(&##&*:,<)#,37,'(,=8{K-,!<($#,#$'2(&)*,
2)9;B$(&)*,(7$,#$'2(&)*,9&T(1#$,a'+,2))B$0,0)a*,(),#(-,W7$,%)B'(&B$+,a$#$,$%';)#'($0,
1*0$#,#$012$0,;#$++1#$,'*0,(7$,#$+&01$,a'+,a'+7$0,a&(7,$(7$#,Z.GG,9B[R,C&$B0&*:,(7$,
(&(B$, 2)9;)1*0, Z.-%/3[P9$(7CB, JP7C0#)TC;C##)B&0&*$P3P2'#")TCB'($, '+, ', a7&($,,
2#C+('BB&*$,+)B&0,Z=RI3,:R,JIR8,99)BR,.GG,x,C&$B0[-,
-CT&.-JJ,9&*e,6F/,&'(r,.J=-.,YA|V\|,.=@,YA|N'\|&
56&UOC& RKVV&O6WG&O$-:,".8A*,P&X,3-3I,Z000R,d,},.I-LR,.G-@R,J-3,VOR,.VR,KV3[R,3-ID,P,
3-8G,Z9R,.VR,KV3[R,I-IG,P,I-ID,Z9R,.VR,KV3[R,I-J@,Z00R,d,},.3-3R,I-L,VOR,.VR,KV3[R,I-@@,Z+R,
IVR,KVI[R,J-8@,P,J-=@,Z9R,3VR,3R,KV[-,
5EY&UOC&R5V5&O6WG&O$-:,".8A*,P&~,I@-8@,ZKV3[R,8J-G=,ZKVI[R,88-GJ,ZKV3[R,8D-J=,ZKV[R,
LG-==,ZKV[R,.LG-==,ZK[-,
W7$,)"('&*$0,+;$2(#','#$,&*,':#$$9$*(,a&(7,a7'(,a'+,#$;)#($0,&*,B&($#'(1#$,Z!B0#&0:$R,
b,F($%$*R,3GG=[-,
&
R-".,/PA5A#$%#AS0-78&=A9$-:78&KA:7#).%7<7)).8+#+"$A5G=A#+1,)(.%78,-$&RKP&
&
W#&$(7CB'9&*$, Z..RL., 9BR, @J, 99)B[, a'+, '00$0, (), ', +)B1(&)*, )<,
Z.-%/3[P9$(7CB, JP7C0#)TC;C##)B&0&*$P3P2'#")TCB'($, Z=R., :R, J3RG,
99)B[, &*, QKA, Z.3G, 9B[-, W7$, #$'2(&)*, 9&T(1#$, a'+, ;1(, &*, '*,
&2$"'(7-,!,+)B1(&)*,)<,0&P0P"1(CB0&2'#")*'($,ZDR.L,:R,J3RG,99)B[, &*,
QKA,a'+,'00$0-,W7$,#$'2(&)*,9&T(1#$,a'+,#$9)%$0,<#)9,(7$,&2$"'(7,'*0,B$<(,+(&##&*:,
<)#, I7,'(, #(-,!<($#, #$'2(&)*, 2)9;B$(&)*, (7$, %)B'(&B$+,a$#$,$%';)#'($0,1*0$#, #$012$0,
;#$++1#$-,5$+&01$,a'+,#$0&++)B%$0, &*,6(>!2, Z.8G,9B[-,W7$,)#:'*&2,;7'+$,a'+,a'+7$0,
a&(7, ', 3A, +)B1(&)*, )<, VKB, Z.GG, 9B[-, W7$, )#:'*&2, ;7'+$, a'+, 0#&$0, )%$#, '*7C0#)1+,
N'3F>JR,<&B($#$0,)<<,'*0,<1#(7$#,2)*2$*(#'($0,1*0$#,#$012$0,;#$++1#$R,C&$B0&*:,0$,(&(B$,
2)9;)1*0, Z.-%/3[P.P0120P"1(CB, 3P9$(7CB, JP7C0#)TC;C##)B&0&*$P.R3P0&2'#")TCB'($, '+, ',
a7&($,+)B&0,ZDRL,:R,IDR8,99)BR,DJ,x,C&$B0[-&&
-CT,.-3L9&*e,6F/,&'(r,.J=-.,YAPM)2|V\|,3=@-.,YA|N'\|&
56&UOC&RKVV&O6WG&O$-:,".8A*,P&~,.-8J,Z+R,DVR,M)2R,KVI[R,3-33,P,3-I.,Z9R,3VR,KV3[R,I-J@,
Z0(R,d,},J-@R,.-D,VOR,.VR,KV3[R,I-83,P,I-8J,Z9R,.VR,KV3[R,I-8J,P,I-8@,Z9R,.VR,KV[R,I-L=,Z+R,
IVR,KVI[R,J-IJ,P,J-I@,Z9R,3VR,KV[-,
5EY&UOC&R5V5&O6WG&O$-:,".8A*,P&X,3L-=3,ZM)2[R,JG-GG,ZKV3[R,83-L=,ZKVI[R,88-=G,ZKV3[R,,
8D-JG,ZK[R,LG-GI,ZKV[R,@.-L3,ZM)2[R,.88-@.,ZM)2[R,.L8-II,ZK[-,
W7$,)"('&*$0,+;$2(#','#$,&*,':#$$9$*(,a&(7,a7'(,a'+,#$;)#($0,&*,B&($#'(1#$,ZA)BB&2',b,
!0#&'*)R,3GG=[-,
,

NH

O

OHO

N Boc

O

O
HO



!! ! "#!
!

R-".,/PA5A#$%#AS0-78& =A9$-:78& KARR9$-:78/08;."78P.%7P<7)).8+#+"$A5G=A
#+1,)(.%78,-$&RZP&
&
W#&$(7CB'9&*$, Z8R8.,9BR,IDR8,99)B[,a'+,'00$0, (),', +)B1(&)*,)<,
Z.-%/3[P.P0120P"1(CB, 3P9$(7CB, JP7C0#)TC;C##)B&0&*$P.R3P
0&2'#")TCB'($,ZDRLG,:R,IDR8,99)B[, &*,QKA,Z8G,9B[-,!,+)B1(&)*,)<,
9$(7'*$+1B<)*CB, 27B)#&0$, ZIRG=,9BR, IDR8,99)B[, &*,QKA, Z8G,9B[,
a'+, '00$0, (), (7$, #$'2(&)*, 9&T(1#$, &*, ', 0#);a&+$, 9'**$#, )%$#, 3G, 9&*1($+-, W7$,
#$'2(&)*,9&T(1#$,a'+, B$<(, +(&##&*:, <)#,IG,9&*1($+,'(, #(-&!<($#, #$'2(&)*,2)9;B$(&)*, (7$,
%)B'(&B$+, a$#$, $%';)#'($0, 1*0$#, #$012$0, ;#$++1#$-, W7$, #$+&01$, a'+, #$0&++)B%$0, &*,
6(>!2,Z.GG,9B[,'*0,a'+,a'+7$0,a&(7,"#&*$,ZL8,9B[-,W7$,)#:'*&2,;7'+$,a'+,0#&$0,)%$#,
'*7C0#)1+, N'3F>JR, <&B($#$0, )<<, '*0, <1#(7$#, 2)*2$*(#'($0, 1*0$#, #$012$0, ;#$++1#$R,
C&$B0&*:, (7$, (&(B$, 2)9;)1*0, Z.-%/3[P.P0120P"1(CB, 3P9$(7CB, JP
ZZ9$(7CB+1B<)*CB[)TC[;C##)B&0&*$P.R3P0&2'#")TCB'($,'+,',a7&($,2#C+('BB&*$,+)B&0,Z..R.J,:R,
IJR8,99)BR,@L,x,C&$B0[-&
-Cr,.-J@,9&*e,6F/,&'(r,33J,YAPM)2|V\|e,IJ=,YA|N'\|,
56&UOC&RKVV&O6WG&O$-:,".8A*,P&X,.-J3,Z+R,DVR,M)2R,KVI[R,3-..,P,3-38,Z9R,.VR,KV3[R,3-J=,
P,3-=G,Z9R,.VR,KV3[R,I-GJ,Z+R,IVR,KVI[R,I-8=,P,I-=I,Z9R,.VR,KV3[R,I-==,Z+R,IVR,KVI[R,I-=@,P,
I-LI,Z9R,.VR,KV3[R,J-3J,P,J-IJ,Z9R,.VR,KV[R,8-.8,P,8-3I,Z9R,.VR,KV[-,
5EY& UOC& R5V5&O6WG&O$MHA*,P& X, 3L-=., ZM)2[R, 3@-8G, ZKV3[R, I@-I., ZKVI[R, 83-D=, ZKVI[R,
8I-=L,ZKV3[R,8@-D3,ZKV[R,@3-3=,ZM)2[R,@=-JJ,ZKV[R,.88-I.,ZM)2[R,.LJ-J3,ZK[-,
W7$, )"('&*$0, +;$2(#', '#$, &*, ':#$$9$*(, a&(7, a7'(, a'+, #$;)#($0, &*, B&($#'(1#$,
Z_#$$*a))0R,3GGI[-,
,

R-".,"PA5A#$%#AS0-78&=A9$-:78&KA,W+#.<7)).8+#+"$A5G=A#+1,)(.%78,-$&R[P&
&
,F)0&19, 'O&0$, ZJR=3, :R, L.R.,99)B[,a'+, '00$0, (), ', +)B1(&)*, )<,
Z.-%/3[P.P0120P"1(CB,3P9$(7CB,JPZZ9$(7CB+1B<)*CB[)TC[;C##)B&0&*$P
.R3P0&2'#")TCB'($, Z..R8, :R, I8R=, 99)B[, &*, QAU, ZJ8, 9B[-, W7$,
#$'2(&)*,9&T(1#$,a'+,B$<(,+(&##&*:,)%$#*&:7(,'(,#(-,W7$,#$'2(&)*,9&T(1#$,a'+,0&B1($0,a&(7,
6(>!2, Z.GG, 9B[-, W7$, )#:'*&2, ;7'+$, a'+, a'+7$0, a&(7, "#&*$, ZIT8G, 9B[R, 0#&$0, )%$#,
'*7C0#)1+, N'3F>J, '*0, <&B($#$0, )<<-, W7$, %)B'(&B$+, a$#$, $%';)#'($0, 1*0$#, #$012$0,
;#$++1#$R,C&$B0&*:,(7$,(&(B$,2)9;)1*0,Z.-%/-[P.P0120P"1(CB,3P9$(7CB,JP'O&0);C##)B&0&*$P
.R3P0&2'#")TCB'($,'+,',C$BB)a,)&B,Z.3-@,:R,JLRJ,99)BR,.GG,x,C&$B0[-,
-Cr,.-=Ge,6F/,&'(r,3DI-.,YA|N'\|e,.L.-.,,YAPM)2\|e,8LI-J,Y3A|N'\|,
56&UOC& RKVV&O6WG&O$-:,".8A*,P&X,.-J.,P,.-8I,Z9R,DVR,M)2,KVI[R,3-.G,P,3-3G,Z9R,.VR,
KV3[R,3-JD,P,3-=.,Z9R,.VR,KV3[R,I-J.,Z0(0R,d,},..-DR,I-8R,.-G,VOR,.VR,KV3[R,I-=8,P,I-L3,Z9R,
.VR,KV3[R,I-L=,Z0R,d,},J-@,VOR,IVR,KVI[R,J-3=,P,J-IL,Z9R,.VR,KV[R,J-J.,Z000R,d,},@-DR,8-.R,I-J,
VOR,.VR,KV[-,
5EY&UOC&R5V5&O6WG&O$-:,".8A*,P&X,3@-83,ZM)2[R,3@-=L,ZKV3[R,83-GJ,ZKV3[R,83-88,ZKVI[R,
83-@8,ZKV[R,=G-L3,ZKV[R,@.-@@,ZM)2[R,.88-8G,ZM)2[R,.LI-DD,ZK[-,

N Boc

O

O
O
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O
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!! ! "$!
!

W7$,)"('&*$0,+;$2(#','#$,&*,':#$$9$*(,a&(7,a7'(,a'+,#$;)#($0,&*,B&($#'(1#$,Z!B0#&0:$,
b,F($%$*R,3GG=[-,
,

R-".,"PAKA'W+#.A5AR#$%#A(0-.%71,)(."78P<7)).8+#+"$A=A1,)(.%78+1&,1+#&R\P&
,
Z.-%/-[P.P0120PM1(CB, 3P9$(7CB, JP'O&0);C##)B&0&*$P.R3P0&2'#")TCB'($,
ZD-3,:R,IJRG,99)B[,a'+,0&++)B%$0,&*,',.A,;)('++&19,7C0#)T&0$,ZI8RL,
9BR,I8RL,99)B[,&*,A$>V,Z.GG,9B[-,W7$,#$'2(&)*,a'+,B$<(,+(&##&*:,<)#,
'*,)%$#*&:7(,'(, #))9,($9;$#'(1#$-, ,!<($#, #$'2(&)*,2)9;B$(&)*, (7$,
%)B'(&B$+, a$#$, $%';)#'($0-, W7$, ;#)012(, a'+, #$0&++)B%$0, &*, a'($#, Z.GG, 9B[-, W7$,
'E1$)1+,;7'+$,a'+,a'+7$0,a&(7,$(7$#,ZIT.G,9B[-,W7$,2)9"&*$0,)#:'*&2,;7'+$+,a$#$,
0&+2'#0$0-, W7$, 'E1$)1+, ;7'+$, a'+, "#)1:7(, (), ;V}., a&(7, ', 3A, VKB, +)B1(&)*, '*0,
$T(#'2($0, a&(7, 6(>!2, ZIT.8G, 9B[-, W7$, 2)9"&*$0, )#:'*&2, ;7'+$+, a$#$, 0#&$0, )%$#,
+)0&19,+1B;7'($R,<&B($#$0,)<,'*0,<1#(7$#,2)*2$*(#'($0,1*0$#,#$012$0,;#$++1#$R,C&$B0&*:,
(7$, (&(B$, 2)9;)1*0, Z.-%/-[PJP'O&0)P.PZ01204"1()TC2'#")*CB[;C##)B&0&*$P3P2'#")TCB&2,
'2&0,Z@RG=D,:R,I.R8,99)BR,DI,x,C&$B0[,'+,',a7&($,2#C+('B&*$,+)B&0-,
-CT,.-IL9&*e,6F/,&'(r,388,YAPV\P,,8..,Y3APV\P&
56&UOC&RKVV&O6WG&O$-:,".8A*,P&X,.-I3,Z0R,d,},.L-@,VOR,DVR,M)2,KVI[R,.-D8,P,3-G@,Z9R,
.VR,KV3[R,3-I3,P,3-8G,Z9R,.VR,KV3[R,I-3G,P,I-IG,Z9R,.VR,KV3[R,I-JD,P,I-=G,Z9R,.VR,KV3[R,
J-GD,P,J-3=,Z9R,3VR,KV[-,
5EY&UOC&R5V5&O6WG&O$-:,".8A*,P&X&3@-8J,ZM)2[R,IL-GG,ZKV3[R,83-G3,ZKV3[R,83-8D,ZKV[R,
=G-LI,ZKV[R,@.-@J,ZM)2[R,.88-LG,ZM)2[R,.L8-IJ,ZK[-,
W7$, )"('&*$0, +;$2(#', '#$, &*, ':#$$9$*(, a&(7, a7'(, a'+, #$;)#($0, &*, B&($#'(1#$, Z]$,
v1$9$*(R,3G..[-&
&
KAB:$"78(0-,".78&1:8.)+#$&R]P&
&
JP47$*CB"1('*)&2,'2&0,ZJR8G,:R,3LRJ,99)B[,a'+,7$'($0,(),LG{K-,
u7$*,&(,a'+,9$B($0R,(7&)*CB,27B)#&0$,Z.RDDL,9BR,3LRJ,99)B[,a'+,
'00$0-, W7$, #$'2(&)*,9&T(1#$,a'+, B$<(, +(&##&*:, <)#, .7, '(, LG{K, '*0, (7$*, .G9&*1($+, '(,
DG{K-,!<($#,(7$,#$'2(&)*,2)9;B$(&)*,(7$,#$'2(&)*,9&T(1#$,a'+,'BB)a$0,(),#$'27,#))9,
($9;$#'(1#$R,C&$B0&*:,(7$,(&(B$,2)9;)1*0,JP;7$*CB"1('*)CB,27B)#&0$,Z8,:R,3LRJ,99)BR,
.GG,x,C&$B0[-,
-CT,.-L@,9&*e,6F/,&'(r,.JL-.,YAPKB\|,.LD-.,YAPKB|>|K|IV\|&
56&UOC&RKVV&O6WG&Y:8.).;.)9A*P&X,.-DD,P,3-.J,Z9R,3VR,KV3[R,3-L3,Z(R,d,},L-8,VOR,3VR,L[R,
3-DI,Z(R,d,},L-3,VOR,3VR,KV3[R,L-.L,P,L-JI,Z9R,8VR,!#PV[-,
5EY&UOC&R5V5&O6WG&Y:8.).;.)9A*P&X&3=-8D,ZKV3[R,IJ-I.,ZKV3[R,J=-3L,ZKV3[R,.3=-ID,ZKV[R,
.3@-J=,ZKV[R,.3@-=I,ZKV[R,.JG-I8,ZK[R,.LI-L.,ZK[-,
W7$,)"('&*$0,+;$2(#','#$,&*,':#$$9$*(,a&(7,a7'(,a'+,#$;)#($0,&*,B&($#'(1#',ZQ'#%$+7,
b,F1B('*R,3GGL[-,
&

N

O

OH

Boc
N3

O

Cl



!! ! "%!
!

R-".,"PA#$%#AS0-78& KA,W+#.A=ARR>PA=A1,)(,9.78<7)).8+#+"$A5A
1,)(."78P<7)).8+#+"$A5A1,)(.%78,-$&RJP&
,
W#&$(7CB'9&*$, ZLR.@, 9BR, 8.R8, 99)B[, '*0, >PZLP
!O'"$*O)(#&'O)BP.PCB[P!%!%!5%!5P($(#'9$(7CB1#)*&19,
7$T'<B1)#);7)+;7'($, Z.GR3@, :R, 3LRG,99)B[,a$#$, '00$0,
(), ', +)B1(&)*, )<, Z.-%/-[PJP'O&0)P.PZ0120P"1()TC2'#")*CB[;C##)B&0&*$P3P2'#")TCB&2, '2&0,
Z=-=, :R, 38R@, 99)B[, &*, QAU, Z8G, 9B[-, !<($#, .8, 9&*1($+, Z-[P;C##)B&0&*$P3P2'#")T'9&0$,
7C0#)27B)#&0$,ZIR@@,:R,38R@,99)B[,a'+,'00$0,'*0,(7$,#$'2(&)*,9&T(1#$,a'+,B$<(,+(&##&*:,
'(, #(,)%$#*&:7(-, W7$, #$'2(&)*,9&T(1#$,a'+, #$0&++)B%$0, &*,6(>!2, Z3GG,9B[, '*0,a'+7$0,
a&(7,',.A,+)B1(&)*,)<,VKB,'E,Z3TL8,9B[-,W7$,)#:'*&2,;7'+$,a'+,a'+7$0,a&(7,"#&*$,ZL8,
9B[R, +)0&19, 2'#")*'($, ZL8,9B[, '*0,"#&*$, ZL8,9B[-, W7$, )#:'*&2, ;7'+$,a'+, 0#&$0, )%$#,
'*7C0#)1+,N'3F>JR,<&B($#$0,)<<,'*0,<1#(7$#,2)*2$*(#'($0,1*0$#,#$012$0,;#$++1#$-,W7$,
#$+&01$, a'+, ;1#&<&$0, 1+&*:, ', <B'+7, 27#)9'():#';7C, Z6(>!2pA$>V, Dr., (), 6(>!2[R,
C&$B0&*:,(7$,(&(B$,2)9;)1*0,,
Z.-%/-[P0120P"1(CB, JP'O&0)P3PZZF[P3P2'#"'9)CB;C##)B&0&*$P.P2'#")*CB[;C##)B&0&*$P.P
2'#")TCB'($,ZLRD=,:R,33R8D,99)BR,@@,x,C&$B0[,'+,',C$BB)a,)&B-,
-Cr,.-.8,9&*e,6F/,&'(r,38I,YAPM)2|V\|e,I8I,YA|V\|e,IL8,YA|N'\|,
56&UOC&RKVV&O6WG&HO>MA*+P&X,.-IJ,Z3T+R,DVR,M)2,KVI[R,.-8@,P,3-G8,Z9R,IVR,KV3[R,3-=D,
Z9R,.VR,KV3[R,I-GL,Z9R,.VR,KV3[R,I-I8,Z+R,3VR,KV3[R,I-J=,P,I-=J,Z9R,3VR,KV3[R,I-LL,Z9R,.VR,
KV3[R,J-.@,P,J-IJ,Z9R,3VR,KV[R,J-JI,Z9R,.VR,KV[R,=-@@,P,=-D=,Z9R,.VR,NV3[R,L-.@,P,L-3@,Z9R,
.VR,NV3[-,
,

,

R"PA5ARR-".,"PAKA'W+#.<7)).8+#+"$A=A1,)(."78P<7)).8+#+"$A=A1,)(.%,9+#$&
-)+;80.).,1$-,-$&R5VP&
,
W#&<B1)#)'2$(&2, '2&0, Z.G,9BR, .I.,99)B[, a'+, '00$0, (), ',
+)B1(&)*, )<, Z.-%/-[P0120P"1(CB, JP'O&0)P3PZZ-[P3P
2'#"'9)CB;C##)B&0&*$P.P2'#")*CB[;C##)B&0&*$P.P
2'#")TCB'($, ZG-3, :R, G-8=@, 99)B[, &*, QKA, Z.G, 9B[-, W7$,
#$'2(&)*, 9&T(1#$, a'+, B$<(, +(&##&*:, <)#, J89&*, '(, #(-& !<($#, #$'2(&)*, 2)9;B$(&)*R, (7$,
%)B'(&B$+,a$#$,$%';)#'($0,1*0$#,#$012$0,;#$++1#$-,W7$,$T2$++,WU!,a'+,2)P$%';)#'($0,
a&(7,7$;('*$,ZJT3G,9B[R,C&$B0&*:,(7$,(&(B$,2)9;)1*0,&Z-[P.PZZ.-%/-[PJP!O&0);C##)B&0&*$P
3P2'#")*CB[;C##)B&0&*$P3P2'#")T'9&0$, (#&<B1)#)'2$('($-,W7$,;#)012(,a'+,0&#$2(BC,1+$0,
&*,(7$,*$T(,+($;,a&(7)1(,<1#(7$#,;1#&<&2'(&)*-,
-Cr,G-.D,9&*e,6F/,&'(r,38I,YA|V\|e,3L8,YA|N'\|,
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!! ! "&!
!

R"PA5ARR-".,"PAKA'W+#.A5ARKA<:$"78(0-,".78P<7)).8+#+"$A=A1,)(."78P<7)).8+#+"$A
=A1,)(.%,9+#$&R55P&
,
W), ', +)B1(&)*, )<, Z-[P.PZZ.-%/-[PJP'O&0);C##)B&0&*$P3P
2'#")*CB[;C##)B&0&*$P3P2'#")T'9&0$, 3R3R3P(#&<B1)#)'2$('($, ZG-3G@, :R,
GR8=@, 99)B[, &*, 0#C, QKA, Z.G, 9B[R, (#&$(7CB'9&*$, ZGR.8@, 9BR, .R.I=,
99)B[,a'+,'00$0-,W7$,#$'2(&)*,9&T(1#$,a'+,;1(,&*,'*,&2$,"'(7,'*0,',
+)B1(&)*,)<,JP;7$*CB"1('*)CB,27B)#&0$,ZGR.GJ,:R,GR8=@,99)B[,&*,QKA,
Z.G,9B[,a'+, '00$0-, W7$, #$'2(&)*,9&T(1#$,a'+, B$<(, +(&##&*:, <)#, 37, &*,
(7$,&2$,"'(7-,,!<($#,#$'2(&)*,2)9;B$(&)*R,(7$,%)B'(&B$+,a$#$,$%';)#'($0,1*0$#,#$012$0,
;#$++1#$-,W7$,#$+&01$,a'+,#$0&++)B%$0,&*,6(>!2,Z8G9B[,'*0,a'+7$0,a&(7,',.A,'E,VKB,
Z8G, 9B[, +)B1(&)*, '*0, "#&*$, Z3T38, 9B[-, W7$, )#:'*&2, ;7'+$, a'+, 0#&$0, )%$#, +)0&19,
+1B;7'($R, <&B($#$0, )<<, '*0, <1#(7$#, 2)*2$*(#'($0, 1*0$#, #$012$0, ;#$++1#$-, W7$, #$+&01$,
a'+,;1#&<&$0,1+&*:,',#$%$#+$,;7'+$,27#)9'():#';7CR,C&$B0&*:,(7$,(&(B$,2)9;)1*0,Z-[P.P
ZZ.-%/-[PJP'O&0)P.PZJP;7$*CB"1('*)CB[;C##)B&0&*$P3P2'#")*CB[;C##)B&0&*$P3P
2'#")T'9&0$, ZGR.=I=,:R,GRJ..,99)BR,L3RI,x,C&$B0[-, W7$,;#)012(,a'+,0&#$2(BC,1+$0, &*,
(7$,*$T(,+($;,a&(7)1(,('H&*:,'*,NA5-,
-Cr,.-I=,9&*e,6F/,&'(r,IDDRI,YA|V\|e,J3.RI,YA|N'\|e,@.DR8,Y3A|N'\|e,IDLRI,YAPV\P,

&
R"PA5ARR-".,"PAKA'W+#.A5ARKA<:$"78(0-,".78P<7)).8+#+"$A=A1,)(."78P<7)).8+#+"$A
=A1,)(."+-)+8$&R5=P&
&
4C#&0&*$, Z.JR=., 9BR, .@., 99)B[, a'+, '00$0, (), ', +)B1(&)*, )<, Z-[P.P
ZZ.-%/-[PJP'O&0)P.PZJP;7$*CB"1('*)CB[;C##)B&0&*$P3P
2'#")*CB[;C##)B&0&*$P3P2'#")T'9&0$,Z3R@@,:R,LR3I,99)B[,&*,QKA,Z8G,
9B[-, W7$, #$'2(&)*, 9&T(1#$, a'+, ;B'2$0, &*, '*, &2$, "'(7, '*0,
(#&<B1)#)'2$(&2, '*7C0#&0$, Z.RJGL,9BR, .GR.3, 99)B[, a'+, '00$0-, W7$,
#$'2(&)*, 9&T(1#$, a'+, B$<(, +(&##&*:, <)#, .7, '(, G{K-, !<($#, #$'2(&)*,
2)9;B$(&)*R, (7$,%)B'(&B$+,a$#$,$%';)#'($0,1*0$#, #$012$0,;#$++1#$-, W7$, #$+&10$,a'+,
;1#&<&$0,1+&*:,', <B'+7,27#)9'():#';7C, , ZLGx,7$;('*$, P,IGx,6(>!2, (),38x,7$;('*$, P,
L8x, 6(>!2[, C&$B0&*:, (7$, (&(B$, 2)9;)1*0, Z-[P.PZZ.-%/-[PJP'O&0)P.PZJP
;7$*CB"1('*)CB[;C##)B&0&*$P3P2'#")*CB[;C##)B&0&*$P3P2'#")*&(#&B$-,
-Cr,.-=G,9&*e,6F/,&'(r,JGIR3,YA|N'\|,
,
,
,
,
,
,
,



!! ! "'!
!

=GZAH+.%.<7)).8+#+"A5A78& ZARR01".,".+1/PA=A.%.:$%,:7#).A52A-:+$".^EGKA
#_+9+#,W.8AKA78P<$"-,".,-$&R5EP&
&
QPM&)(&*, ZGR8G., :R, 3RG8G, 99)B[, '*0, !P
7C0#)TC+122&*&9&0$, ZGR3@I, :R, 3RJ=., 99)B[, a$#$,
0&++)B%$0, &*, 7)(, '*7C0#)1+, QAU, Z.G, 9B[, ZLG{K[-,
.RIPQ&2C2B)7$TCB2'#")0&&9&0$,ZGR8G@,:R,3RJ=.,99)B[,a'+,'00$0,(),(7$,#$'2(&)*,9&T(1#$,
1*0$#,%&:)#)1+,+(&##&*:-,W7$,#$'2(&)*,9&T(1#$,a'+,B$<(,(),#$'27,#))9,($9;$#'(1#$,'*0,
a'+,B$<(,+(&##&*:,<)#,'*,)%$#*&:7(-,!<($#,#$'2(&)*,2)9;B$(&)*,(7$,#$'2(&)*,9&T(1#$,a'+,
<&B($#$0, )<<-, W7$, <&B(#'($, a'+, $%';)#'($0, 1*0$#, #$012$0, ;#$++1#$, '*0, (7$, #$+1B(&*:,
2#10$,a'+, #$0&++)B%$0, &*, ")&B&*:, &+);#);'*)B, '*0, 2))B$0, 0)a*, (), #(-, W7$#$'<($#, (7$,
#$+1B(&*:, ;#$2&;&('($, a'+, 2)BB$2($0, "C, <&B(#'(&)*, )%$#, ', :B'++, <&B($#, C&$B0&*:, 3R8P
0&)T);C##)B&0&*P.PCB, 8PZZ67-%/-%873[P3P)T)7$T'7C0#)P.VP(7&$*)YIRJP0\&9&0'O)BPJP
CB[;$*('*)'($,ZGRLGD,:R,3RGLL,99)BR,.G.,x,C&$B0[,'+,',a7&($,2#C+('BB&*$,+)B&0-,,
-CT&.-ID,9&*e,6F/,&'(T,IJ3,YA|V\|,Z.GGx[e,33L,YAPNVF\|,Z8x[,,
56&UOC&RKVV&O6WG&O$-:,".8A*,P&X,J-8.,Z000R,d,},L-DR,8-GR,G-@,VOR,.V[R,J-II,Z00R,d,},L-DR,
J-J,VOR,.V[R,I-83,P,I-J.,Z9R,.V[R,I-I3,Z0(R,d,},I-IR,.-=,VOR,.V[R,3-@8,Z+R,.V[R,3-L=,P,3-8D,
Z9R,.V[R,.-@I,P,.-L=,Z9R,.V[R,.-=3,P,.-88,Z9R,.V[R,.-JG,P,.-I3,Z9R,.V[-,
,

ZARR01".,".+1/PA=AM%.:$%,:7#).A56A-:+$".^EGKA#_+9+#,W.8AKA78PA3AR<).<A=A7"A
5A78P<$"-,",9+#$&R5KP&
,
W), ', +)B1(&)*, )<, 3P;#);C*P.P'9&*$, ZG-GI@, 9BR,
G-8@=, 99)B[, &*, QAU, Z.G, 9B[, !%!P0&&+)P
;#);CB$(7CB'9&*$, ZG-.G3, 9BR, G-8@=, 99)B[, a'+,
'00$0, <)BB)a$0, "C, (7$, '00&(&)*, 3R8P
0&)T);C##)B&0&*P.PCB, 8PZZ67-%/-%873[P3P)T)7$T'7C0#)P."P(7&$*)YIRJP0\&9&0'O)BPJP
CB[;$*('*)'($, ZGR3GG, :R, G-8@=, 99)B[, '*0, (7$, #$'2(&)*, a'+, B$<(, +(&##&*:, '(, #))9,
($9;$#'(1#$, )%$#*&:7(-, !<($#, #$'2(&)*, 2)9;B$(&)*, (7$, #$'2(&)*, 9&T(1#$, a'+, 0&B1($0,
a&(7, a'($#, ZJG, 9B[, '*0, $T(#'2($0, a&(7, 6(>!2, ZIT.8G, 9B[-, W7$, 2)9"&*$0, )#:'*&2,
<#'2(&)*+,a$#$,0#&$0,)%$#,'*7C0#)1+,N'3F>J,'*0,$%';)#'($0,1*0$#,#$012$0,;#$++1#$,
C&$B0&*:, (7$, (&(B$, 2)9;)1*0R, 8PZZ67-%/-%873943P)T)7$T'7C0#)P."P(7&$*)YIRJP
0\&9&0'O)BPJPCB[P!PZ;#);P3PC*P.PCB[;$*('*'9&0$,ZG-.IDI,:R,G-JD8,99)BR,@8,x,C&$B0[,'+,
',a7&($,2#C+('B&*$,+)B&0-,
-CT&.-G3,9&*e,6F/,&'(T&3@3,YA|V\|,ZLGx[e,IGJ-.,YA|N'\|&
56&UOC&RKVV&O6WG&HO>MP,~,J-3D,Z00R,d,},L-LR,8-3,VOR,.V[R,J-.J,P,J-G@,Z9R,.V[R,J-G.,Z00R,
d,},.J-3R,L-.,VOR,.V[R,I-@3,Z00R,d,},8-8R,3-8,VOR,.V[R,I-.G,P,I-GJ,Z9R,.V[R,3-@.,Z00R,d,},.3-JR,
8-.,VOR,.V[R,3-8D,P,3-8I,Z9R,.V[R,3-G=,Z(R,d,},L-J,VOR,.V[R,.-==,P,.-I@,Z9R,JV[R,.-IJ,P,.-.J,
Z9R,3V[-,
,
,
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!! ! "(!
!

KAR=AR[ARH+$-:78,9+".PAEAR#+$-:78+9+"+.PAE2A%,"-:$"AJA78P($"W.78P<+<$),W+"A5A
+09&1:8.)+#$&R5ZP&
,
!,+)B1(&)*,)<,(#&9$(7CB'B19&*19,Z3G,9BR,JGRG,99)B[,&*,
()B1$*$, a'+, '00$0, 0#);a&+$, (), ', +)B1(&)*, )<,
;&;$#'O&*$,ZLR==,:R,@D,99)B[, &*,0#C,QKA,ZIG9B[,'(,#(-,
!<($#, 37R, ', +)B1(&)*, )<, IzR=zP"&+Z0&$(7CB'9&*)[PIVP
+;&#)Y&+)"$*O)<1#'*P.RDzPT'*(7$*\PIP)*$, Z.G, :R, 33R=G,
99)B[, &*, QKA, Z3G, 9B[, a'+, '00$0, &*, ', 0#);a&+$,
9'**$#,(),(7$,#$'2(&)*,9&T(1#$,'*0,(7$,($9;$#'(1#$,a'+,'B($#$0,(),=8{K-,W7$,#$'2(&)*,
9&T(1#$,a'+,B$<(,+(&##&*:,<)#,J,0'C+-,!<($#,#$'2(&)*,2)9;B$(&)*,(7$,#$'2(&)*,9&T(1#$,a'+,
E1$*27$0,a&(7, .A,VKB, 1*(&B, :'+, $%)B1(&)*, 2$'+$0-, W7$, 7$($#):$*$)1+, +)B1(&)*,a'+,
<&B($#$0, Z;';$#, <&B($#[, '*0, (7$, #$('&*$0, +)B&0+, a$#$, #&*+$0, a&(7, QKA, '*0, ', Jr.,
QKApA$>V, +)B1(&)*-, W7$, 2)9"&*$0, <&B(#'($, a'+, 2)*2$*(#'($0, '*0, (7$, #$+&01$, a'+,
0&++)B%$0, &*, QKAR, <&B($#$0, (), #$9)%$, &*+)B1"B$, +'B(+, '*0, 2)*2$*(#'($0, ':'&*-, W7$,
#$+1B(&*:,:B'++C, +)B&0,a'+, (7$*,;'#(&(&)*$0,"$(a$$*,0&B1($,'E1$)1+,N'VK>I, ZJGG,9B[,
'*0, 6(>!2, Z3GG,9B[-, W7$, #$('&*$0, 'E1$)1+, B'C$#, a'+, +'(1#'($0, a&(7, N'KBR, '2&0&<&$0,
a&(7, .A, 'E1$)1+, VKBR, '*0, (7$*, $T(#'2($0, a&(7, 91B(&;B$, ;)#(&)*+, )<, 3r.,
&+);#);'*)BpQKAR,1*(&B,',<'&*(,;&*H,2)B)#,;$#+&+($0-,W7$,2)9"&*$0,)#:'*&2,B'C$#+,a$#$,
(7$*,0#&$0,)%$#,'*7C0#)1+,N'3F>JR,<&B($#$0R,'*0,2)*2$*(#'($0,1*0$#,#$012$0,;#$++1#$-,
W7$,:B'++C,;1#;B$,+)B&0,a'+,0&++)B%$0,&*,',9&*&9'B,'9)1*(,)<,A$>V,'*0,;#$2&;&('($0,
"C, 0#);a&+$, '00&(&)*, (), ', B'#:$, %)B19$, )<, 6(3>-, W7$, ;#$2&;&('($, a'+, 2)BB$2($0, "C,
<&B(#'(&)*, C&$B0&*:, JPZ3PZ=PZ0&$(7CB'9&*)[PIPZ0&$(7CB&9&*&)[PIVPT'*(7$*PDPCB[, "$*O)CB[,
;&;$#'O&*P.P&19, 27B)#&0$, ZD-=8I, :R, .=R8J, 99)BR, LJRJ, x, C&$B0[, '+, ', 0'#H, ;1#;B$,
2#C+('BB&*$,+)B&0-,
-CT&.-ILe,6F/,&'(T&,.G3.,Y3A|V\|R,8ID-I,YA|N'\|R,8..-I,YAPV\Pe,38=-J,YG-8A,|V\|,
56&UOC&RKVV&O6WG&HO>MP&X&.-33,Z(R,d,},=-D,VOR,.3V[R,3-@J,P,I-G=,Z9R,JV[R,I-8I,Z+R,3V[R,
I-==,Z00(R,d,},33-GR,.J-JR,L-3,VOR,@V[R,I-LI,P,I-LL,Z9R,3V[R,=-D8,Z+R,.V[R,=-D=,Z+R,.V[R,L-GD,
Z0R,d,},3-I,VOR,.V[R,L-..,Z0R,d,},3-I,VOR,.V[R,L-.=,Z0R,d,},D-8,VOR,3V[R,L-83,P,L-8=,Z9R,.V[R,
L-L3,P,L-LD,Z9R,3V[R,L-@.,P,L-@8,Z9R,.V[R,.G-GL,P,.G-3=,Z9R,3V[-,
5EY& UOC& R5V5& O6WG& HO>MP& X, .3-J@R, I@-@=R, J8-J3R, D8-D.R, ..3-D3R, ..J-3JR, .3L-=.R,
.3D-@=R,.IG-@3R,.I.-=IR,.IJ-8.R,.88-GDR,.88-J3R,.8L-GGR,.==-8=-,
,
,
,
,
,
,
,
,

NH2+
N

O

O N+N
Cl-

Cl-



!! ! ")!
!

3AR[ARH+$-:78,9+".PAJAR=ARKAR:$<-A[A7".78P<+<$),W+"$A5A1,)(."78P<:$"78PAE2A
%,"-:$"AEA78+#$"$PA3A$-:78$-:,",9+"+09&1:8.)+#$&R5[P&
,
W),',+)B1(&)*,)<,7$;(P=PC*)&2,'2&0,Z..-8I,9:R,G-GD.,
99)B[, &*, QAU, ZI, 9B[, a'+, '00$0, WMWX, ZI3-I, 9:R,
G-.G., 99)B[, '*0, NP$(7CBPNP&+);#);CB;#);'*P3P
'9&*$, ZG-GJ8, 9BR, G-3LJ, 99)B[-, W7$, +)B1(&)*, a'+,
+(&##$0, <)#, .8,9&*1($+, '(, #))9, ($9;$#'(1#$-, JPZ3P
Z=PZ0&$(7CB'9&*)[PIPZ0&$(7CB&9&*&)[PIVPT'*(7$*PDP
CB["$*O)CB[;&;$#'O&*P.P&19,27B)#&0$,,Z8G,9:R,G-GD.,99)B[,a'+,'00$0,'*0,(7$,+)B1(&)*,
a'+, 'BB)a$0, (), +(&#, )%$#*&:7(, '(, #(-, !<($#, #$'2(&)*, 2)9;B$(&)*R, a'($#, Z.GG, 9B[, a'+,
'00$0,'*0,a'+,$T(#'2($0,a&(7,6(>!2,ZIT.GG,9B[-,W7$,)#:'*&2, B'C$#,a'+,a'+7$0,a&(7,
+'(1#'($0,N'VK>I,+)B1(&)*, ZITIGG,9B[-, W7$, 'E1$)1+, B'C$#,a'+, $T(#'2($0,a&(7, 6(>!2,
ZITIGG, 9B[-, W7$, )#:'*&2, B'C$#+, a$#$, 2)9"&*$0R, a'+7$0, a&(7, "#&*$R, 0#&$0, )%$#,
'*7C0#)1+, N'3F>J, '*0, <&B($#$0, )<<-, W7$, +)B%$*(, a'+, $%';)#'($0, '*0, ', +)B&0, a'+,
<)#9$0-, W7$, +)B&0, a'+, a'+7$0, I, (&9$+, a&(7, ', +9'BB, ;)#(&)*, )<, 6(>!2pV$T'*$, .r.R,
C&$B0&*:, (7$, (&(B$, 2)9;)1*0, !PZ=PZ0&$(7CB'9&*)[PDPZ3PZJPZ7$;(P=PC*)CB[;&;$#'O&*$P.P
2'#")*CB[;7$*CB[PI"PT'*(7$*PIPCB&0$*$[P!P$(7CB$(7'*'9&*&19, 27B)#&0$, '+, ', 0'#H,
;1#;B$,+)B&0-,,

&
EP&D-:+1,8&,"#&/0/-,+",(+8+-7&1)+-$)+,&
&
W7$,B'",&+,$E1&;;$0,a&(7,a'+($,"'##$B+,<)#,'2&0+,'*0,"'+$+,+$;'#'($BC-,W7$#$,'#$,'B+),
a'+($, "'##$B+, <)#, *)*P7'B):$*'($0, '*0, 7'B):$*'($0, 2)9;)1*0+-, W7$, B'", 'B+), 7'+,
2)*('&*$#+,<)#,*$$0B$+,'*0,'*)(7$#,)*$,<)#,:B'++-,]'#:$,'9)1*(+,)<,+)B%$*(+,'#$,1+$0R,
9'&*BC, &*, (7$, ;1#&<&2'(&)*, +($;+-, V)a$%$#R, 'BB, (7$, #$+&01$+, '#$, +()#$0, ;#);$#BC, '*0,
*)(7&*:,7'#9<1B,<)#,(7$,$*%&#)*9$*(,&+,(7#)a*,'a'C,&*(),(7$,+&*H-,,

 
 
 
 
 
 
 
 
 
 
 

N+O

O

N
N

O

N
Cl-



!! ! "*!
!

• C$/08-/&,"#&#+/10//+."&
,
/*, )#0$#, (), #$'27, (7$, )"?$2(&%$+, )<, (7&+, ;#)?$2(R, +$%$#'B, &9':&*:, ;#)"$+, Z:$*$#'B,
+(#12(1#$,5\[,<)#,4564,a$#$,+C*(7$+&+$0-,!+,0&+21++$0,&*,(7$,&*(#)012(&)*,'*0,+7)a*,&*,
U&:1#$,JR,(7$,:$*$#'B,+(#12(1#$,)<,(7$,&9':&*:,;#)"$+,2'*,"$,+$;'#'($0,&*(),(7#$$,9'&*,
;'#(+r,',+&:*'B,':$*(R,',B&*H$#,'*0,'*,&*7&"&()#,9)&$(C,Z5=[,Z%&0$,+1;#'[-,
,

!
2+34&Z&L$"$),8&/-)01-0)$&;.)&-:$&+9,3+"3&<).($&;.)&BCDB!

!+,9$*(&)*$0,"$<)#$, &*,(7$,)"?$2(&%$+R, (7$, &*7&"&()#,9)&$(C,2)*+&+(+,)<,(7#$$,"1&0&*:,
"B)2H+r, Z-[P;C##)B&0&*$P3P2'#")T'9&0$, 7C0#)27B)#&0$, Z=[R, Z.-%/-[PJP'O&0)P.PZ0120P
"1()TC2'#")*CB[;C##)B&0&*$P3P2'#")TCB&2, '2&0, Z\[, '*0, JP;7$*CB"1('*)CB, 27B)#&0$, Z][-,
W7&+, ;#)?$2(, 9'&*BC, <)21+$+, )*, +&:*'B, ':$*(+, <)#, );(&2'B, &9':&*:-, W7$#$<)#R, $&(7$#,
57)0'9&*$,M,'*'B):1$+,)#,"&)(&*,'*'B):1$+,a$#$,27)+$*,'+,+1&('"B$,+&:*'B,':$*(+-,,
,
57)0'9&*$, M, ;&;$#'O&*$, &+, ', a'($#P+)B1"B$, *$'#, &*<#'#$0, ZN/5[, 0C$-, 57)0'9&*$,
'*'B):1$+, "$B)*:, (), (7$, <'9&BC, )<, (7$, T'*(7$*$+, '*0, '#$, 1+$0, '+, B'+$#, 0C$+R,
<B1)#$+2$*2$, +('*0'#0+R, ;&:9$*(+R, <B1)#$+2$*2$, ;#)"$+R, 9)B$21B'#, +a&(27$+R,
27$9)+$*+)#+, '9)*:, )(7$#+, "$2'1+$, )<, &(+, 7&:7, ;7)()+('"&B&(CR, 7&:7, <B1)#$+2$*2$,
E1'*(19,C&$B0R,7&:7,'"+)#;(&)*,2)$<<&2&$*(,'*0,a&0$,<B1)#$+2$*2$,&*,(7$,%&+&"B$,#$:&)*,
ZM$&?'R,!<)*+)R,b,A'#(&*7)R,3GGD[-,
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!! ! #+!
!

>*,(7$,)(7$#,7'*0R,"&)(&*,a'+,27)+$*,"$2'1+$,)<,&(+,7&:7,+('"&B&(C,()'*(*+,;#)%&0$0,<)#,
(7$,7&:7,'<<&*&(C,a&(7,'%&0&*, ZV*'()a&27R,`&#O&R,b,51+2H)a+H&R,.D@L[-,X+1'BBCR,"&)(&*, &+,
1+$0,a&(7,'*(&")0&$+,"1(,&*,(7&+,2'+$R,a&BB,"$,B&*H$0,(),+9'BB,9)B$21B$+-,
,
W7$, B&*H$#,9)&$(C, 2)*+&+(+,)<, '*,'BHCB&2, 27'&*,)#, ',46_P, 27'&*,a&(7,', ($#9&*'B, 'BHC*$,
<1*2(&)*-, W7$, ($#9&*'B, 'BHC*$, <1*2(&)*, &+, $++$*(&'B, <)#, (7$, 2)1;B&*:, )<, (7$, #$;)#($#P
B&*H$#, 9)&$(C, )*(), (7$, &*7&"&()#, "1&B0&*:, "B)2H, (7#)1:7, ', K);;$#, K'('BC+$0, !O&0$P
!BHC*$, KC2B)'00&(&)*, ZK1!!K[, #$'2(&)*-, W7&+, #$'2(&)*, &+, ', %'#&'*(, )<, (7$, .RIP0&;)B'#,
V1&+:$*,'00&(&)*,"1(,&(,7'+,+)9$,'0%'*(':$+,)%$#,(7&+,+$2)*0,)*$-,W7$,K1!!K,2'*,"$,
0)*$,1*0$#,9&B0,a'($#P()B$#'*(,2)*0&(&)*+-,U1#(7$#9)#$R, &(q+,',+$B$2(&%$,7&:7PC&$B0&*:,
#$'2(&)*,a&(7,?1+(,',<$a,)#,*),"C;#)012(+,Z]&'*:,b,!+(#12R,3G..[-,
,

5P&>7"-:$/+/&.;&-:$&+":+(+-.)&
,
!+,0$+2#&"$0,&*,3G.3,"C,`'*,0$#,`$H$*,$(,'B-R,(7$,JP;)+&(&)*,)<,(7$,43P;#)BCB,#$+&01$,&+,
2)*+&0$#$0, ', ;#$<$#$*(&'B, ;)+&(&)*, (), &*(#)012$, +1"+(&(1$*(+-, /*, (7&+, 2'+$, (7$,
+1"+(&(1$*(,&*(#)012$0,&*,(7$,43P;#)BCB,&+,',JP;7$*CB"1('*)&B,#$+&01$,9$'*a7&B$,(7$,4.,
&+,2'##C&*:,',2'#")*&(#&B$,a'#7$'0-,W7&+,+1"+(&(1$*(R,(7$,JP;7$*CB"1('*)&B,&+,*)(,);(&9'B,
"1(,7'+,"$$*,27)+$*,"$2'1+$,)<,&(+,$'+C,&*(#)012(&)*,'*0,2)99$#2&'B,'%'&B'"&B&(C-'Z`'*,
Q$#,`$H$*,$(,'B-R,3G.3'[,
,
W7$,:$*$#'B,+(#12(1#$,<)#,(7$,&*7&"&()#,7'+,"$$*,0&%&0$0,&*,(7#$$,"1&B0&*:,"B)2H+,'+,&*,
(7$, U&:1#$, =-, W7$, +C*(7$+&+, ;'(7a'C, )<, (7&+, 4564, &*7&"&()#, a&BB, "$, "'+$0, )*, (7$,
+C*(7$+&+,;'(7a'C,0$+2#&"$0,&*,;#$%&)1+,+(10&$+,9'0$,&*,3G.3,"C,`'*,0$#,`$H$*,$(,'B-,
!+,9$*(&)*$0,"$<)#$,&*,(7$,&*(#)012(&)*R,(7&+,&*7&"&()#,a'+,27)+$*,"$2'1+$,)<,&(+,:))0,
#$+1B(+, &*, '<<&*&(C, '*0, /K8G, %'B1$+, ZG-GGD, �A[, <)#, 4564, #$;)#($0, &*, 3G.3, "C, `'*, 0$#,
`$H$*,$(,'B-,
,

!
2+34&[!L$"$),8&/-)01-0)$&.;&BCDB&+":+(+-.)&#+*+#$#&+"&E&(0+8#+"3&(8.1`/&

&

!
&&\&

&&=&

5=&
]&&&



!! ! #"!
!

5/-&(0+8#+"3&(8.1`T&
&

!
>1:$9$& 54& >7"-:$/+/& <,-:?,7& ;.)& -:$& 5/-& (0+8#+"3& (8.1`4& C$,1-+."& 1."#+-+."/T& ,P& HYY& R5G5&
$Q4PG& 6M>0& R5G5$Q4PG& U6E& R=$Q4PG& HYOG& VaYG& EV& 9+"b& (P& F2'& R=V$Q4PG& HYOG& )-G& 5:b& 1P& 6Y8& +"&
#+.%,"$&R]$Q4PG&HYOG&)-G&."4&

!
W7$,'&9,)<,(7&+,+($;,&+,(),<)#9,'*,'9&0$,")*0,&*,)#0$#,'%)&0,(7'(,(7$,2'#")TCB&2,'2&0,
:#)1;,#$'2(+,&*,(7$,*$T(,2)1;B&*:,+($;-,U1#(7$#9)#$R,(7$,'9&0$,&+,*$$0$0,(),<)#9,(7$,
2'#")*&(#&B$,a'#7$'0,&*,(7$,B'+(,+($;-,,
,
W7&+,<&#+(,"1&B0&*:,"B)2H,a'+,+C*(7$+&+$0,(a),(&9$+,1+&*:,0&<<$#$*(,#$'2(&)*,2)*0&(&)*+,
<)#,(7$,#$9)%'B,)<,(7$,M)2,&*,)#0$#,(),2)9;'#$,")(7,a'C+,'*0,1+$,(7$,)*$,a&(7,"$(($#,
#$+1B(+,<)#,(7$,*$T(,+($;+,)<,(7$,;#)?$2(-,]PM)2P;#)B&*$,a'+,1+$0,'+,',+('#(&*:,9'($#&'B,
&*,)#0$#,(),9'H$,+1#$,(7'(,(7$,'9&0$,")*0,a'+,<)#9$0,&*,(7$,#&:7(,;)+&(&)*-,U&#+(,)<,'BBR,
(7$, '9&0$, ")*0,a'+, <)#9$0, 1+&*:,V>F1, '*0,QKK-, !<($#, (7'(R, ', #$9)%'B, )<, (7$, M)2,
:#)1;,a'+,0)*$,<&#+(,"C,1+&*:,WU!,'*0,(7$*,"C,1+&*:,',VKB,+)B1(&)*,&*,0&)T'*$,C&$B0&*:,
(7$,2)9;)1*0,=-,
,
F,(8$&=4&Y.9<,),-+*$&-,(8$&.;&-:$&1:,),1-$)+/-+1/&&;.)&-:$&S.1&#$<).-$1-+."&0/+"3&F2'&.)&6Y8&
/.80-+."!

& O$-:.#&'T&F2'& O$-:.#&ST&6Y8&/.80-+."&
C$,1-+."&-+9$& .7, >%$#*&:7(,

c.)`&0<& K)9;B$T, F&9;B$,

'<<$,),"1$&.;&1.9<.0"#& )&B, u7&($,+)B&0,

d+$8#& .GGx, =8R=x,

,
u7$*, 2)9;'#&*:, ")(7, 9$(7)0+, <)#, (7$, #$9)%'B, )<, (7$, M)2, :#)1;R, (7$, #$'2(&)*, &+,
2)9;B$($0, <'+($#,"C,1+&*:,WU!, (7'*,1+&*:,'*,VKB, +)B1(&)*-,!B(7)1:7, (7$,a)#H,1;, <)#,
")(7,#$'2(&)*+,2)*+&+(+,)<,?1+(,)*$,+($;R,&(,&+,9)#$,0&<<&21B(,(),#$9)%$,(7$,$T2$++,)<,WU!,
"C, 91B(&;B$, 2)P$%';)#'(&)*+, a&(7, 0&$(7CB, $(7$#-, U1#(7$#9)#$R, (7$, ;#)012(, a'+,
)"('&*$0,'+,'*,)&B, &*+($'0,)<,',+)B&0-,u7&B$,1+&*:,',VKB,+)B1(&)*R,#$+1B($0,&*,',+&9;B$#,
a)#H,1;-,/*,(7&+,2'+$,(7$,;#)012(,a'+,;#$2&;&('($0,"C,'00&*:,',+9'BB,'9)1*(,)<,$(7$#,
'*0, <&B($#$0,)<<-, , W7$,C&$B0, &+,7&:7$#,a7$*,WU!,a'+,1+$0R,"1(, &*, (7$,$*0R, (7&+, 2'*,"$,
$T;B'&*$0, "C, B)++, )<, ;#)012(, 01#&*:, (7$, <&B(#'(&)*, ;#)2$++, <)#, 9$(7)0, M-, u7$*,
2)9;'#&*:, (7$, ;1#&(C, )<, (7$, 2)9;)1*0R, (7$,9$(7)0, M,a'+, ;#)%$*, (), "$, (7$, "$(($#,
9$(7)0-,,U1#(7$#9)#$R,(7$,+('"&B&(C,)<,(7$,(&(B$,2)9;)1*0,&+,"$(($#,<)#,(7$,<)#9$0,VKBP
+'B(,(7'*,<)#,(7$,WU!P+'B(R,"$2'1+$,+)B&0+,'#$,;#)%$*,(),"$,9)#$,+('"B$,(7'*,)&B+-,

N Boc

OH

O

N Boc
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O
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O
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a b/c
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!! ! ##!
!

M)(7,2)9;)1*0+,Z=[,a$#$,27'#'2($#&+$0,"C,NA5,a&(7,(7$,<)BB)a&*:,#$+1B(+r,

!
2+34&\&6AUOC&)$/08-/&;.)&1.9<.0"#&=&0/+"3&9$-:,".8&,/&,&/.8*$"-&A&9$-:.#&'&

!
2+34&]&56AUOC&)$/08-/&;.)&1.9<.0"#&=&0/+"3&9$-:,".8&,/&,&/.8*$"-&A&9$-:.#&S&



!! ! #$!
!

!+, a$, 2'*, +$$, &*, (7$, +;$2(#'R, (7$, ;#)012(, )"('&*$0, a&(7, (7$, 9$(7)0, !, 7'+, +)9$,
&9;1#&(&$+, 9$'*a7&B$, (7$, ;#)012(, )"('&*$0, a&(7, (7$, 9$(7)0, M, 7'+, ?1+(, ', +9'BB,
&9;1#&(C-,,

&
="#&(0+8#+"3&(8.1`T&
&
&

!
>1:$9$& =4& >7"-:$/+/& <,-:?,7& ;.)& -:$& ="#& (0+8#+"3& (8.1`& C$,1-+."& 1."#+-+."/T& ,P& -:+."78&
1:8.)+#$& R5$Q4PG&O$M6& REV$Q4PG& )$;80%G&=:b&(P&#+A-A(0-78#+1,)(.",-$& R5$Q4PG&FD'& R=$Q4PG&HYOG&
)-G& E:& 1P& O$/Y8& R5$Q4PG& FD'& R5$Q4PG& HYOG& )-G& EV& 9+"b& #P& U,UE& R=$Q4PG& HO2G& )-G& ."b& $P& eM6&
R5GVZ$Q4PG&HYOG&)-G&."4&

W7$,:)'B,<)#,(7&+,+($;,&+,(),<)#9,(7$,'O&0$,(7'(,a$,*$$0,(),0),(7$,K1!!K,'(,(7$,$*0,(),
B&*H,(7$,+&:*'B,':$*(,(),(7$,&*7&"&()#-,W7$,+C*(7$+&+,<)#,(7&+,"1&B0&*:,"B)2H,+('#($0,a&(7,
(7$,<)#9'(&)*,)<,',9$(7CB,$+($#,1+&*:,(7&)*CB,27B)#&0$,'*0,A$>VR,a&(7,',C&$B0,)<,.GGxe,
<)BB)a$0,"C,',;#)($2(&)*,)<, (7$,+$2)*0'#C,'9&*$,a&(7,',M)2,:#)1;, &*,)#0$#, (),9'H$,
+1#$,(7'(,(7$,'9&*$,:#)1;,a)1B0*q(,#$'2(,&*,(7$,*$T(,+($;-,F&*2$,(7$,9$+CB'($,:#)1;,&+,
',"$(($#,B$'%&*:,:#)1;,(7'*,(7$,7C0#)TCB,<1*2(&)*,&*,FN3P,(C;$,*12B$);7&B&2,+1"+(&(1(&)*,
#$'2(&)*+R,(7$,7C0)TCB,:#)1;,)<,(7$,;#)BCBP9)&$(C,a'+,9$+CB'($0-,/*,(7$,*$T(,+($;R,(7$,
'O&0$,a'+,<)#9$0,&*,'*,FN3P,(C;$,*12B$);7&B&2,+1"+(&(1(&)*,#$'2(&)*,a&(7,N'NIR,a7&27,
B$'0,(),',E1'*('(&%$,C&$B0-,W7$,'O&0$,7'+,(a),*12B$);7&B&2,$*0+R,a7&27,2'*,'(('2H,(7$,
9$+CB'($0, 2'#")*, <)#9&*:, '*, 'BHCB, 'O&0$-, ]'+(, +($;, &*, (7$, +C*(7$+&+, )<, (7&+, "1&B0&*:,
"B)2H, 2)*+&+($0,)<, '*,$+($#,7C0#)BC+&+,a&(7,c>V, &*,)#0$#, (),)"('&*, (7$, <#$$, 2'#")TCB,
'2&0R,a7&27, &+,*$$0$0,<)#,(7$,'9&0$,")*0,<)#9'(&)*,"$(a$$*,(7&+,"1&B0&*:,"B)2H,'*0,
(7$, <#$$,'9&*$,)<, (7$,;C##)B&0&*$,#&*:,)<, (7$, <&#+(,"1&B0&*:,"B)2H-,W7$,+$2)*0,"1&B0&*:,
"B)2H,a'+,)"('&*$0,a&(7,',DIx,C&$B0-,
,
!BB, (7$, &*($#9$0&'($, 2)9;)1*0+,a$#$, 27'#'2($#&+$0, "C, .VPNA5-, W7$, #$+1B(+, <)#, (7$,
2)9;)1*0,Z\[,'#$,+7)a*,&*,U&:1#$,D-,
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!! ! #%!
!

!
2+34&J&56AUOC&/<$1-),&;.)&1.9<.0"#&\&0/+"3&9$-:,".8&,/&,&/.8*$"-4&

!")1(,(7$+$,#$+1B(+,a$,2'*,+'C,(7'(,(7$#$,'#$,*),&9;1#&(&$+,"1(,(7$#$,&+,+(&BB,+)9$,QAU,
B$<(,Z+&*:B$(+,"$(a$$*,3-8,'*0,I,;;9[,'<($#,(7$,a)#H,1;-,/<,a$,B))H,'(,(7$,;$'H,<)#,(7$,
M)2,:#)1;,Z.-I3,;;9[R,a$,2'*,+$$,(7'(,(7$#$,&+,+;B&((&*:,(7'(,9$'*+,(7'(,(7$#$,2'*,"$,
0&<<$#$*(,#)('9$#+,)<,(7$,9)B$21B$-,
,

E)#&(0+8#+"3&(8.1`T&
&

 !
>1:$9$&E4&>7"-:$/+/&<,-:?,7&;.)&-:$&E)#&(0+8#+"3&(8.1`4&C$,1-+."&1."#+-+."/T&,P&/08<:0).0/&
#+1:8.)+#$&R5$Q4PG&\VaYG&\V&9+"4,

/*, (7$, I#0, "1&B0&*:, "B)2HR, JP;7$*CB"1('*)CB, 27B)#&0$,a'+, +C*(7$+&+$0, '00&*:, (7&)*CB,
27B)#&0$,(),(7$,JP;7$*CB"1('*)&2,'2&0,&*,)#0$#,(),'2(&%'($,(7$,2'#")TCB&2,'2&0,(),'BB)a,
#7$,<)#9'(&)*,)<,(7$,'9&0$,")1*0,&*,(7$,*$T(,+($;-,!*,'B($#*'(&%$,(),(7$,<)#9'(&)*,)<,
(7$,'2CB,27B)#&0$,&+,(),&*(#)012$,(7$,JP;7$*CB"1('*)&2,'2&0,)*(),(7$,&*7&"&()#,9)&$(C,"C,
1+&*:,2)1;B&*:, #$':$*(+-, /*, (7&+,2'+$R, (7$,a)#H,1;,a&BB, 2)*+&+(,)<,91B(&;B$,$T(#'2(&)*+,
a&(7, 0&<<$#$*(, 'E1$)1+, ;7'+$+, '*0, 9)+(, 2$#('&*BC, <1#(7$#, ;1#&<&2'(&)*, "C, <B'+7,
27#)9'():#';7C, &*, )#0$#, (), :$(, #&0, )<, (7$, 2)1;B&*:, #$':$*(+, '*0, (7$, <)#9$0, +&0$,
;#)012(+-,u7&B$,1+&*:, (7$,'2&0, 27B)#&0$,)*BC, #$E1&#$+,0#C, 2)*0&(&)*+,'*0,',"'+$, ZB&H$,

OH

O

Cl

O8

a



!! ! #&!
!

(#&$(7CB'9&*$[R, a7&27, 2'*, "$, $'+&BC, #$9)%$0, "C, a'+7&*:, (7$, )#:'*&2, B'C$#, a&(7, '*,
'2&0&2,'E1$)1+,;7'+$-,,W7&+,#$'2(&)*,7'+,',.GGx,C&$B0-,

&
Y.0<8+"3&.;&-:$&-:)$$&(0+8#+"3&(8.1`/T&&
&

!
>1:$9$&54&>7"-:$/+/&<,-:?,7T&1.0<8+"3&.;&-:$&-:)$$&(0+8#+"3&(8.1`/4!C$,1-+."&1."#+-+."/T&,P&
6'Ff&R5GVZ$Q4PG&FD'&R=$Q4PG&HO2G&)-G&."b&(P&F2'&R=EV$Q4PG&HYOG&)-G&KZ9+"b&1P&FD'&R=$Q4PG&VaYG&
=:b&#P&F2'&,":7#)+#$G&<7)+#+"$G&HYOG&VaYG&5:4&

W),2)9;B$($,(7$,&*7&"&()#,9)&$(C,(7$,(7#$$,"1&B0&*:,"B)2H+,a$#$,2)1;B$-,U&#+(,)<,'BBR,(7$,
<&#+(, '*0, (7$, +$2)*0, "1&B0&*:, "B)2H+, a$#$, 2)1;B$0, a&(7, V!WX-, W7$*R, '<($#, ', M)2,
#$9)%'BR, (7$, JP;7$*CB"1('*)CB, +1"+(&(1$*(,a'+, &*(#)012$0-, U&*'BBCR, ', 0$7C0#'(&)*, )<,
(7$,;#&9'#C,'9&0$,:#)1;,a'+,0)*$, &*,)#0$#, (),)"('&*,(7$, <&*'B, &*7&"&()#,9)&$(C,a&(7,
(7$,2'#")*&(#&B$,a'#7$'0-,
,
W7$, &*7&"&()#, 9)&$(C, a'+, +C*(7$+&+$0, (a&2$, "$2'1+$, (7$, <&#+(, (&9$, (7$#$, a'+, ',
#'2$9&+'(&)*, ;#)"B$9-, W7$#$, '#$, (a), 7C;)(7$+$+, (), $T;B'&*, (7$, #'2$9&+'(&)*, &*, (7$,
2)9;)1*0,55-,/(,2)1B0,"$,$&(7$#,',;#)"B$9,a&(7,(7$,+('#(&*:,9'($#&'B,)#,&(,2)1B0,)221#,
&*,(7$,2)1;B&*:,)<,(7$,(7#$$,"1&B0&*:,"B)2H+-,/*,)#0$#,(),H*)a,&*,a7&27,+($;,';;$'#$0,
(7$, ;#)"B$9e, (7$, ;#)2$01#$, a'+, #$;$'($0, "C, 1+&*:, ', *$a, +('#(&*:, 9'($#&'B, '*0,
27$2H&*:,(7$,#'2$9&+'(&)*,&*,$%$#C,+($;,)<,(7$,#$'2(&)*-,,
,
U&#+(, (&9$, (7'(, (7$, &*7&"&()#,a'+, +C*(7$+&+$0R, (a), &+)9$#+, 2'*,"$, <)1*0, &*, (7$,X4]K,
#$+1B(+, <)#, (7$,2)9;)1*0,55&"$2'1+$,)<, (7$,#'2$9&+'(&)*-,W7$#$,'#$, (a),;$'H+,a&(7,
(7$, +'9$, 9'++, #$'BBC, 2B)+$, )*$, (), (7$, )(7$#-, /*, )#0$#, (), +)B%$, (7&+, ;#)"B$9R, (7$,
2)9;)1*0, a'+, ;1#&<&$0, a&(7, ', <B'+7, 27#)9'():#';7C, &*, )#0$#, (), +$;'#'($, ")(7,
&+)9$#+-, !<($#, (7'(R, (7$, 2)B19*, <#'2(&)*+, a&(7, $'27, &+)9$#, a$#$, 27$2H$0, "C, NA5-,
W7$#$, a$#$, (a), <#'2(&)*+, a&(7, 0&<<$#$*(, &+)9$#+, '*0, )*$, <#'2(&)*, a&(7, (a), 9&T$0,
&+)9$#+-, W7$, +$2)*0, (&9$R, ', *$a, +('#(&*:, 9'($#&'B, a'+, 1+$0, '*0, (7$#$, a'+, *),

NH

O

NH2
HCl

N

O

OH

Boc
N3

N
N3

Boc

O

N

NH2
O

NH
N3

O

N

NH2
O

OH
FF

F
O

Cl

O

N

N3

O

N

O O
NH2 N

N3

O
O

N
C
N

2

7

9 10

8
11

12

a b

c d



!! ! #'!
!

#'2$9&+'(&)*-, /*, (7&+, 2'+$R, (7$, 27#)9'():#';7C, a'+, 0)*$, &*, (7$, *$T(, +($;, <)#, (7$,
2)9;)1*0,5=,&*,)#0$#,(),#$9)%$,+)9$,&9;1#&(&$+-,,
,

=P&>7"-:$/+/&.;&/+3",8+"3&,3$"-/&
&
=45P&S+.-+"&,",8.30$/&
&

!
>1:$9$&=4&C$,1-+."& 1."#+-+."/T& ,P&HA(+.-+"& R5$Q4PG&6M>0& R54=$Q4PG&HYY& R54=$Q4PG&HO2G& \VaYG&
."b&(P&1.9<.0"#&g&R5$Q4PG&=AB).<7"A5A,9+"$&R5$Q4PG&H!BD'&R5$Q4PG&HO2G&)-G&."4,

/*,)#0$#,(),2)**$2(,(7$,"&)(&*,a&(7,(7$,4564,&*7&"&()#R,', B&*H$#,a&(7,(#&;B$,")1*0,a'+,
&*(#)012$0,(),(7$,+&:*'B,':$*(,"1(,<&#+(e,'*,NVF,$+($#,a'+,<)#9$0,&*,)#0$#,(),'2(&%'($,
(7$, 2'#")TCB&2, '2&0, <)#, (7$, *$T(, #$'2(&)*-, !*, 'B($#*'(&%$, (), (7&+, +($;, &+, (), &*(#)012$,
0&#$2(BC,(7$,2'#")TCB&2,'2&0,"C,1+&*:,2)1;B&*:,#$':$*(+, B&H$,QKK,)#,V!WX,"1(,*)(,'2&0,
27B)#&0$,+&*2$,"&)(&*,&+,E1&($,+$*+&(&%$,(),2$#('&*,#$'2(&)*,2)*0&(&)*+-,
,
&
=4=P&C:.#,9+"$&S&<+<$),W+"$&,",8.30$/&
&

!
"#$%&%!'(!C$,1-+."&1."#+-+."/T&,P&FO'&R54]$Q4PG&HYOG&)-G&=:b&<+<$),W+"$&RK$Q4PG&HYOG&[ZaYG&
J[:b&(P&[A6$<-7".+1,1+#&R5$Q4PG&H!BD'&RE$Q4PG&6'Ff&R545$Q4PG&HO2G&)-G&."4&

U&#+(,#$'2(&)*,<)#,(7&+,+($;,a'+,(),&*(#)012$,(7$,;&;$#'O&*$,:#)1;,(),(7$,#7)0'9&*$,M,&*,
)#0$#,(),9'H$,&(,$'+&$#,(),&*(#)012$,(7$,B&*H$#,&*,(7$,*$T(,#$'2(&)*-,W7&+,#$'2(&)*+,a$#$,
0$+2#&"$0,&*,3GGI,"C,N:1C$*,'*0,U#'*2&+-,W7$,<&+(,#$'2(&)*,7'+,',C&$B0,)<,LJRJxR,+&9&B'#,
(),(7$,LGx,C&$B0,)"('&*$0,&*,(7$,B&($#'(1#$,ZN:1C$*,b,U#'*2&+R,3GGI[-,
,
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!! ! #(!
!

• Y."180/+."/&
,
W7$,9'&*, :)'B, )<, (7&+, ;#)?$2(,a'+, (), +C*(7$+&+$, +$%$#'B,9)B$21B'#, &9':&*:,;#)"$+, &*,
)#0$#,(),<&*0,(7$,);(&9'B,+&:*'B,':$*(,(),<)BB)a,(7$,$%)B1(&)*,)<,4564,$T;#$++&)*,B$%$B+,
01#&*:,$;&B$;():$*$+&+,&*,"#'&*-,/*,)#0$#,(),#$'27,(7&+,)"?$2(&%$,+$%$#'B,&9':&*:,;#)"$+,
7'%$, "$$*, +C*(7$+&+$0, 1+&*:, $&(7$#, #7)0'9&*$, M, ;&;$#'O&*$, )#, "&)(&*, '*'B):1$+, '+,
+&:*'B, ':$*(+, '*0, ',4564, &*7&"&()#, '+, ', ('#:$(,9)&$(CR,a7&27, &+, H*)a*, (),7'%$, :))0,
'<<&*&(C,<)#,4564,'*0,/K8G,%'B1$+-,,
,
W7$, &*7&"&()#,9)&$(C,a'+,+C*(7$+&+$0,+122$++<1BBC-,W7$,C&$B0+, <)#, (7$,+C*(7$+&+,)<, (7$,
&*7&"&()#,'#$,*)(,B)a,'*0,(7$,)"('&*$0,2)9;)1*0+,'#$,E1&($,;1#$,1+&*:,(7$,+C*(7$+&+,
;'(7a'C,#$;)#($0,&*,3G.3,"C,`'*,0$#,`$H$*,$(,'B-R,"1(,'*Ca'CR,&(,2'*,"$,&9;#)%$0,(),
"$, );(&9'B, "C, 27'*:&*:, (7$, 2)*0&(&)*+, <)#, +)9$, #$'2(&)*+-, U)#, &*+('*2$R, (7$, M)2,
0$;#)($2(&)*, +($;, &*, (7$, 3*0, "1&B0&*:, "B)2H, a'+, <1#(7$#, );(&9&+$0, "C, 1+&*:, '*, VKB,
+)B1(&)*, &*+($'0, )<, WU!, +&*2$, (7$, )"('&*$0, 2)9;)1*0, &+, 7'+,9)#$, +('"&B&(C, '*0, &(, &+,
9)#$, ;1#$-, !B+), <)#, (7$, 2)1;B&*:, #$'2(&)*, )<, (7$, (a), ;#)B&*$, 9)&$(&$+, Z.+(, '*0, 3*0,
"1&B0&*:,"B)2H+[,V!WX,a'+,1+$0,&*+($'0,)<,WMWX,'+,&*,(7$,B&($#'(1#$-,
,
!")1(, (7$, #'2$9&+'(&)*,;#)"B$9R,'<($#, (7$, +$2)*0, +C*(7$+&+,)<, (7$, &*7&"&()#R,a$,2'*,
2)*2B10$, (7'(, (7$, ;#)"B$9, a'+, 01$, (), (7$, +('#(&*:, 9'($#&'B, '*0, *)(, 01$, (), (7$,
+C*(7$+&+,;'(7a'C,27)+$*R,+&*2$,(7$,+$2)*0,(&9$,(7'(,(7&+,2)9;)1*0,a'+,+C*(7$+&+$0,
1+&*:,',*$a,+('#(&*:,9'($#&'B,(7$#$,a'+,*),#'2$9&+'(&)*,'<($#,(7$,2)1;B&*:,+($;-,
,
u$,'B+), +122$$0, &*, (7$, +C*(7$+&+,)<,")(7, +&:*'B, ':$*(+r, #7)0'9&*$,M,;&;$#'O&*$,'*0,
"&)(&*,'*'B):1$+-,M1(R,"$2'1+$,', B'2H,)<, (&9$R,a$,0&0,*)(,:$(,C$(, (7$,I#0,)"?$2(&%$,)<,
(7$,;#)?$2(,"1(,&(,a&BB,"$,#$'27$0,01#&*:,*$T(,a$$H+-,M'+&2'BBCR,&+,(),&*(#)012$,(7$,+&:*'B,
':$*(, a&(7, (7$, B&*H$#, )*, (7$, )*, (7$, 'O&0$, (7#)1:7, K);;$#PK'('BCO$0, !O&0$P!BHC*$,
KC2B)'00&(&)*,ZK1!!K[-,,
,
W7&+,;#)?$2(,a&BB, 2)*(&*1$,"C, <)BB)a&*:,4564,$T;#$++&)*,01#&*:, (7$,$;&B$;():$*$+&+, &*,
"#'&*+,)<,#'(,9)0$B,)<,'2E1&#$0,W$9;)#'B,])"$,6;&B$;+C,ZW]6[,'*0,2)9;'#&*:,(),7$'B(7C,
#'(,"#'&*+-,M1(,<&#+(R,(7$,+$B$2(&%&(C,'*0,/K8G,%'B1$+,)<,(7$,&9':&*:,;#)"$+,<)#,4564,a&BB,
"#,0$($#9&*$0,&*,(7$,M&)27$9&+(#C,B'"-,,
,
N$1#)0$:$*$#'(&%$, '*0, *$1#)P&*<B'99'(&)*, 1*0$#B&$+, $;&B$;+C, +C9;()9+, +)R, (7$,
#$+1B(+, <)#, (7$+$, +(10&$+, a&BB, "$, 'B+), 1+$<1B, (), 1*0$#+('*0, '*0, $T'9&*$, )(7$#,
*$1#)0$:$*$#'(&%$,;'(7)B):&$+,'+,a$BB,'+,*$1#)0$:$*$#'(&)*,;#)2$++$+-,M$+&0$+R,(7&+,
;#)?$2(,2'*,7$B;,(),<&*0,*$a,a'C+,)<,$;&B$;+C,(#$'(9$*(,"C,1+&*:,4564P&*7&"&()#+-,,
,
,
,
,



!! ! #)!
!

• S+(8+.3),<:7&
,
M$&?'R,A-R,!<)*+)R,K-,',A-R,b,A'#(&*7)R, d-,A-,_-, Z3GGD[-,FC*(7$+&+,'*0,';;B&2'(&)*+,)<,

57)0'9&*$, 0$#&%'(&%$+, '+, <B1)#$+2$*(, ;#)"$+-, :;1<(=7>' -+=(10?' 31*(1@AR, 6BZ@[R,
3J.G^3JII-,7((;rpp0)&-)#:p.G-.GIDp"DG.=.3H,

K7$*R, c-R,b, K7$*R, g-, Z3G.I[-, Q$+&:*, '*0,Q$%$B);9$*(, )<,A)B$21B'#, /9':&*:, 4#)"$+R,

CDZ.3[R,.33L^.3I=-,

Q&,Q'*&$BR,6-R,_B)%$#R,K-,4-R,_#)(R,6-R,K7'*R,A-,c-R,F'*0$#+)*R,W-,V-R,u7&($R,d-,V-R,,A10:$R,

!-, u-, Z3GGD[-, 4#)BCB, )B&:);$;(&0'+$, "&*0+, (), _!4PJI, '*0, <1*2(&)*+, a&(7)1(, &(+,

;$;(&0'+$, '2(&%&(C-, E+>1=F>72' 7)G' :1>>F>72' !1F2+A=(1)=1R, /CZI[R, ILI^I@3-,

7((;rpp0)&-)#:p.G-.G.=p?-92*-3GGD-GI-GGI,

UiBj;R,`-R,Mj2+H$&R,h-R,b,4)B:f#R,]-,Z.DD@[-,4#)BCB,)B&:);$;(&0'+$r,!*,1*1+1'BÄ,lP;#);$BB$#,

0)9'&*,#$:1B'($+,;#)($)BC+&+-,:1>>R,H/Z3[R,.=.^.LG-,7((;rpp0)&-)#:p.G-.G.=pFGGD3P
@=LJZGG[@.J.=P=,

_'#2m'PV)#+9'*R,d-,!-R,An**&+(jR,4-,W-R,b,`$*nBn&*$*R,d-,/-,Z3GGL[-,>*,(7$,#)B$,)<,;#)BCB,

)B&:);$;(&0'+$, &*, 7$'B(7, '*0, 0&+$'+$-, !1F2+I1I0(G1AR, /CZ.[R, .^3J-,

7((;rpp0)&-)#:p.G-.G.=p?-*;$;-3GG=-.G-GGJ,

V*'()a&27R,Q-,d-R,`&#O&R,U-R,b,51+2H)a+H&R,A-,Z.D@L[-,/*%$+(&:'(&)*+,)<,'%&0&*,'*0,"&)(&*,

<)#,&9':&*:,';;B&2'(&)*+-,J+F2)7>'+K'!F=>172'E1G(=()1LM'$KK(=(7>'NF#>(=70(+)%'-+=(10?'
+K' !F=>172' E1G(=()1R, .BZ@[R, .3DJ^IG3-, 5$(#&$%$0, <#)9,

7((;rppaaa-*2"&-*B9-*&7-:)%p;1"9$0pI=.33D3,

]&'*:R, ]-R, b, !+(#12R, Q-, Z3G..[-, W7$, 2);;$#Z/[P2'('BCO$0, 'BHC*$P'O&0$, 2C2B)'00&(&)*,

ZK1!!K[,s2B&2Ht,#$'2(&)*,'*0,&(+,';;B&2'(&)*+-,!*,)%$#%&$a-,:++2G()70(+)':;1<(A02?'
31*(1@AR,.OOZ3IP3J[R,3DII^3DJ8-,7((;rpp0)&-)#:p.G-.G.=p?-22#-3G..-G=-G3@,

ACj7n*$*R, W-, W-R, cnn#&n&*$*R, W-, A-R, d'BH'*$*R, !-, d-R, 4&B()*$*R, A-R, b,An**&+(jR, 4-, W-,

Z3GGD[-,])2'B&O'(&)*,)<,;#)BCB,)B&:);$;(&0'+$,&*,(7$,(7'B'9&2,'*0,2)#(&2'B,;#)?$2(&)*,

*$1#)*+r,!, #$(#):#'0$,*$1#)(#'2&*:,+(10C, &*, (7$, #'(,"#'&*-,!1F2+A=(1)=1'P10012AR,
/ODZ3[R,3G.^3G8-,7((;rpp0)&-)#:p.G-.G.=p?-*$1B$(-3GG@-..-GI@,

N:1C$*R, W-R, b, U#'*2&+R, A-, M-, Z3GGI[-, 4#'2(&2'B, +C*(7$(&2, #)1($, (), <1*2(&)*'B&O$0,

#7)0'9&*$, 0C$+-, $2Q7)(=' P10012AR, OZ.@[R, I3J8^I3J@-,

7((;rpp0)&-)#:p.G-.G3.p)BGI8.I8O,

4':$R, A-, d-R, b, Q&, K$#'R, 6-, Z3GG@[-, F$#&*$, ;$;(&0'+$+r, KB'++&<&2'(&)*R, +(#12(1#$, '*0,

<1*2(&)*-, :1>>F>72' 7)G' E+>1=F>72' P(K1' -=(1)=1AR, 8OZLP@[R, .33G^.3I=-,

7((;rpp0)&-)#:p.G-.GGLp+GGG.@PGG@PL8=8PD,

,



!! ! #*!
!

4'(#&2HR, _-, ]-, Z3GGD[-, !*, /*(#)012(&)*, (), A$0&2&*'B, K7$9&+(#C-, R:P' P1=0F21' !+01A-,
7((;rpp0)&-)#:p.G-.G.LpKM>DL@..GLJ.8I3J-GGJ,

4)B:f#R,]-,Z3GG3[-,W7$,;#)BCB,)B&:);$;(&0'+$,<'9&BC-,:1>>F>72'7)G'E+>1=F>72'P(K1'-=(1)=1A-,
7((;rpp0)&-)#:p.G-.GGLp+GGG.@PGG3P@J3LP8,

5)+$*"B19R, d-, F-R, b, c)O'#&27R, d-, u-, Z3GGI[-, 4#)BCB, ;$;(&0'+$+r, !, +$#&*$, ;#)($'+$,

+1"<'9&BC, a&(7, 7&:7, ;)($*(&'B, <)#, 0#1:, 0&+2)%$#C-, :F221)0' $I()(+)' ()' :;1<(=7>'
S(+>+Q?R,TZJ[R,JD=^8GJ-,7((;rpp0)&-)#:p.G-.G.=pF.I=LP8DI.ZGI[GGG@JPg,

F271BOR, /-R, h$&(+27$BR, X-R, 510)B;7R, W-R, 51&OPK'##&BB)R, Q-R, 5'7<$B0R, d-, X-R, _$#7'#(OR, M-R,,

5)Å*$#R, F-, Z3GG8[-, F1"2$BB1B'#, B)2'B&O'(&)*, +1::$+(+, *)%$B, <1*2(&)*+, <)#, ;#)BCB,

$*0);$;(&0'+$, &*, ;#)($&*, +$2#$(&)*-, J+F2)7>' +K' !1F2+=;1<(A02?R,H/ZJ[R, DLG^DLD-,
7((;rpp0)&-)#:p.G-....p?-.JL.PJ.8D-3GG8-GI3IL-T,

FO$B(*$#R,h-R,b,4)B:f#R,]-, Z3GG@[-,F(#12(1#$R, <1*2(&)*,'*0,"&)B):&2'B, #$B$%'*2$,)<,;#)BCB,

)B&:);$;(&0'+$-, :F221)0' N2+01()' U' N1I0(G1' -=(1)=1-,
7((;rpp0)&-)#:p.G-3.LJp.I@D3GIG@L@I8=8L3I,

W7$, 6X, d)&*(, 4#):#'99$, ^, N$1#)0$:$*$#'(&%$, Q&+$'+$, 5$+$'#27-, Z3G.8[-, u7'(Ç, É,

d4NQ-,5$(#&$%$0,<#)9,7((;rppaaa-*$1#)0$:$*$#'(&)*#$+$'#27-$1p'")1(pa7'(p,

`'*, Q$#, `$H$*R, 4-R, UiBj;R, `-R, 5$'R, Q-R, _$#'#0R, A-R, `'*, 6BO$*R, 5-R, d))++$*+R, d-R,,

!1:1+(C*+R, c-, Z3G.3'[-, 43P+1"+(&(1($0,NP'2CB;#)BCB;C##)B&0&*$, &*7&"&()#+, )<, ;#)BCB,

)B&:);$;(&0'+$r, M&)27$9&2'B, $%'B1'(&)*R, "&*0&*:, 9)0$, 0$($#9&*'(&)*R, '*0,

'++$++9$*(, &*, ', 2$BB1B'#, 9)0$B, )<, +C*12B$&*);'(7C-, J+F2)7>' +K' E1G(=()7>'
:;1<(A02?R,OOZ33[R,D@8=^D@=L-,7((;rpp0)&-)#:p.G-.G3.p?9IG.G=G:,

`'*, Q$#, `$H$*R, 4-R, UiBj;R, `-R, 5$'R, Q-R, _$#'#0R, A-R, `'*, 6BO$*R, 5-R, d))++$*+R, d-R,,

!1:1+(C*+R, c-, Z3G.3"[-, 43P+1"+(&(1($0,NP'2CB;#)BCB;C##)B&0&*$, &*7&"&()#+, )<, ;#)BCB,

)B&:);$;(&0'+$r, M&)27$9&2'B, $%'B1'(&)*R, "&*0&*:, 9)0$, 0$($#9&*'(&)*R, '*0,

'++$++9$*(, &*, ', 2$BB1B'#, 9)0$B, )<, +C*12B$&*);'(7C-, J+F2)7>' +K' E1G(=()7>'
:;1<(A02?-,7((;rpp0)&-)#:p.G-.G3.p?9IG.G=G:,

,

,


