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FBRRpDTF9!
BF) r9)`"#7Z)19)}Wc(%22Z)G9),/&A#Z):9)L()#75)Ä9)c9)!/2(0#7Z)B8233Z)?T8TZ)NZ)HEBpF89!
BH) r9)`"#7Z)@9)G#AZ)19)}Wc(%22)#75)Ä9)c9)!/2(0#7Z)I25O670)?T8TZ)5PZ)BTCDpBTB89!
BR) G9),/&A#Z)|9)~('7#75(jZ)@9)Ä9)`%7<Z)l9)Ä9):0%&"Z)P9)c%;/2/-%Z),9):9)`#'2--/7Z).9)G9)d2%<"(Z):9)L(Z)ã9)^#7<Z)

*9)q9)G;b/N('7Z)b9):9)L4(-6('<)#75)Ä9)c9)!/2(0#7Z)J,)K8,)I'%8,)B6&,Z)?TTRZ)"6"Z)CE88p?T9!
DT) G9),/&A#Z)@9)Ä9)`%7<Z)r9)`"#7Z):9)L()#75)Ä9)c9)!/2(0#7Z)KIB)/276Z)?T8TZ)5Z)C8DDpE?9!
D8) l9)Ä9):0%&"Z)G9),/&A#)#75)Ä9)c9)!/2(0#7Z)/%Q)J,)C'E=,Z)?T8TZ)"-Z)8?DTTH9!
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D?) ,9) b4#'5%#Z)G9) Ä9) .('7è75(jUG('%7/Z) Ä9) *9) @#'(5(-Z) @9) :/2ê-U.('7è75(jZ) :9) P%22#'Ul/5%2Z) 19)G#'&ê7(jU
12/7-/)#75)Ä9)G9)L9)q#-;ë7Z)I25O67Z)?T88Z)5SZ)8EDCp8EE?9!

DC) !9)P#22=-Z)!9)L'400/75Z)~9):##5#/4%Z)!9)19).4'&#5/Z)G9)~(Z)}9)l/46(#4Z),9)}'&/2#7%Z)G9)G/7&"%/4J)
#75)19)@=7%;#45Z)J,)K8,)I'%8,)B6&,Z)?TTHZ)"6TZ)8DHT?pB9!

DB) 19)!#&"(2%7(Z)!9)P#22=-Z)!9)L'400/75Z),9)}'&/2#7%Z)P9)G/'#75%Z)G9)G#';#;;%/Z)G9)*4'2/Z).9)@#/24;;%)#75)
19)@=7%;#45Z)I'%8,)I688>7,)?T88Z)5OZ)DBFTp?9!

DD) 19)!#&"(2%7(Z),9)}'&/2#7%Z)P9)G/'#75%Z)G9)G(22(U.'#7;/Z)!9)L'400/75Z)!9)ã#{'%)#75)19)@=7%;#45Z)B6N1)
A211%5Z)?T8?Z)PZ)FHH?9!

DE) Ñ9)17Z)q9):%00/7-Z)l9):"#"Z)!9)^/2K(Z)`9)G9),(�%-Z)G9)^#-"%7<&/7Z):9)`9)c#A#{Z):9)q#2#$#&'#)#75):9)
`#'Z)/276)H%11,Z)?T8TZ)"TZ)B?RDpCT89!

DF) Ä9U~9)Ä#7<Z)L9)l#7<#$$#Z)|9Ur9)`�/7)#75)*9)~/70#Z)J,)A21%5,)I'%8,Z)?T88Z)-"Z)CBE?pCBEE9!
DH) Ä9) G9) I7<2('&Z) Ä9) lç"'2Z) !9) L9) :;"0%5&Z) l9) b'#4$7('Z)G9) ~475"#4-(7Z) .9) ~#4{() #75) 19) ~%'-;"Z)KGF,)

A21%5,Z)?TTRZ)-"Z)B?EDpB?ER9!
DR) c9)P)`/j"(0A#{%7#Z)Ä9)G9)I7<2('&Z)b9)|#7<Z)I9):$%(;{('Z)!9)L9):;"0%5&Z).9)~#4{()#75)19)~%'-;"Z)KGF,)

A21%5,Z)?T8TZ)--Z)DBHCpF9!
ET) 19)b"/-"Z)`9)P9)l#/Z):9)Ä9)b(/'<()#75)!9)c9)l9)l#/Z)I'%8<=15EZ)?T8TZ)"NZ)?FTTpB9!
E8) L9)@#'N%jZ):9)L#-Z)~9):9)q9)1"0(5Z).9)*'%7Z):9)d"#&&#;"#'%#)#75)G9)Ä9)b'((7Z)KIB)/276Z)?T8?Z)NZ)HHDFp

EF9!
E?) !9)`9)!"4#)#75)G9)@40('#Z)I'%8,)B6&,)@%F,Z)?T8CZ)5-Z)C???pCC9!
EC) Ä9)l9),/0(5#Z)!9)L9)L/A2(Z)L9)P)`/-A7{%7Z)^9U.9)~�#7<)#75)Ä9)G9)q/4'Z)J,)K8,)I'%8,)B6&,Z)?TTHZ)"6TZ)

8E?T8pE9!
EB) ã9):47Z):9)`/"#0#Z)ã9)ã"#7<Z)Ä9)l9),/0(5#)#75)Ä9)G9)q/4'Z)/276)@%=,Z)?T8TZ)6Z)88Fp8?D9!
ED) I9)d({A#'/N#Z)G9)I9)*&{%-Z)@9)l#0(-"Z)!9)d('<('Z)G9):$'%7{2(Z)^9)19)5()~((')#75)l9)!9)~#55/7Z)J,)K8,)

I'%8,)B6&,Z)?TTRZ)"6"Z)8CCEpF9!
EE) :9)c%A/<%Z)I9)d({A#'/N#Z)G9)I9)*&{%-Z)~9)ã"#7<Z)`9):"($$('5Z)Ä9)~%;{-Z)G9):$'%7{2(Z)!9)d('<('Z)!9)c9),#4Z)

^9)19)5(~(('Z)I9)~9)!/7'#5)#75)l9)!9)~#55/7Z)/276)H%11,Z)?T8TZ)"TZ)BTE8pE9!
EF) @9)~4#7<Z)~9)ã"4Z),9)Ä%7<Z)|9)ã"#/)#75)Ñ9)b#/Z)KIB)/276Z)?T88Z)9Z)FRBDpR9!
EH) !9)`9)!"4#Z)19)106'/-%)#75)G9)@40('#Z)I'%8,)I688>7,Z)?T8?Z)5PZ)DCFEpH9!
ER) ~9)*-0#%2%Z)L9)b(7<Z)19)Ñ9):47Z)q9)q9)`#7&j#-)#75)G9):9)^/'{(7&%7Z)H27D8><5Z)?T88Z)-OZ)8C?E8pH9!
FT) Ä9)d'477('Z)~9):(77)#75).9)l%;"#'5-Z)J,)L<63,)I'%8,Z)8RHTZ)-99Z)CC8CpCC8H9!
F8) ^9)q9)d/'5(7Z)c9)@9)b'%&-#7Z)!9)G9)~#5#5Z)^9),9)`#'7(AZ)!9)l9)`(07%&j)#75)G9):9)@2#&jZ)K&&,)I'%8,)@%=,Z)

?TTTZ)66Z)FEDpFF89!
F?) Ä9)!"/%Z)`9)`%0Z)d9)`%0Z)~9),(()#75):9)`%0Z)J,)C'E=,)I'%8,)IZ)?TTRZ)""6Z)RBCCpRBCD9!
FC) ,9U~9),%4Z)G9)G9),('7(')#75)G9)|#7Z)/276)H%11,Z)?T8TZ)"TZ)CFDBpE9!
FB) !9)d%7<(2Z)I'%8,)L%5,Z)8RRCZ)"-NZ)8RDFp8RDR9!
FD) Ñ9)ã"/7<Z)Ä9)Ä%7Z):9),%Z)ã9)c%4Z)^9)~4Z)l9),%)#75)Ä9)G#Z)I'%8,)I688>7,Z)?T8TZ)5NZ)FCBTp?9!
FE) P9)b(/'<#{%2#-Z)19)d9)d/4'2%7/-Z)l9)ã6/'%2Z)q9)19):&('%/&%-Z)@9)L#22#-Z)19)`9):&46/-)#75)!9)q'#$#2%-Z)I'%8,)

I688>7,Z)?T8TZ)5NZ)8FEEpH9!
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FF) G9)á4%7&#7#Z)`9) :$A'/4Z)G9)b'j(2;j#{Z)^9)l9) d'/�7(Z) @9) l45/2K) #75)G9) @'#&/Z)KIB)/276Z) ?T8TZ)5Z)
CD?FpCDCC9!

FH) G9) á4%7&#7#Z) 19)G/7&(22#7/Z) 19) I9) 5(2) l%/) !#-&%22/Z) b9) P#7) q(75(2//Z) !9) d%&&(7;/4'&) #75)G9) @'#&/Z)
I'%8,)I688>7,Z)?T88Z)5OZ)RCCTp?9!

FR) Ñ9)ã"#7<Z),9)~/4Z)19)!7/--(7Z)19)!9)!/2(0#7Z)}9)*N#-"(7{/Z)@9)l45/2KZ)d9)Ä9)N#7)^((-Z)^9)l9)d'/�7()
#75)d9),9).('%7<#Z)I'%8<=15EZ)?T88Z)"OZ)HRDFpEB9!

HT) :9):#'{#'Z)I9)d({A#'/N#Z):9)c%A/<%)#75)l9)!9)~#55/7Z)J,)K8,)I'%8,)B6&,Z)?T88Z)"66Z)CC?BpF9!
H8) :9):#'{#'Z)I9)d({A#'/N#)#75)l9)!9)~#55/7Z)K&&,)I'%8,)@%=,Z)?T8?Z)59Z)EFCpH?9!
H?) ã9)Ä%Z)Ä9)!"(7Z),9)~4#7<)#75)b9):"%Z)I'%8,)I688>7,Z)?T8DZ)9"Z)?HTEp?HTR9!
HC) :9)*%[%0#Z)/21>5%Z)8RR8Z)695Z)DEpDH9!
HB) :9)*%[%0#)#75)q9)*;"%"#-"%Z)/21>5%Z)8RRCZ)6N6Z)ETCpETD9!
HD) L9) :9)d(&"47(Z)!9)~9)`2#7<Z)G9) :9) 5()P'%(-Z)b9)b/'0#7Z)l9) :#N/AZ) Ä9)P#j34(j)#75)l9)d(A('-Z)/21>5%Z)

8RRCZ)6N6Z)ETDpETF9!
HE) G9):9)L'(--(2"#4-Z)b9)L'(--(2"#4-)#75)l9):#%&/Z)I25O67Z)8RRDZ)66Z)HHCpHR89!
HF) 19)q"(--Z)l9),((Z)@9)c%{/2#(NZ)~9)L#%Z)@9)@(&%&Z)Ä9)l/6('&Z)!9)Ñ4Z)|9)~9),((Z):9)b9)`%0Z)19)b9)l%7j2('Z)L9)q9)

!/26('&Z)b9)I9):;4-('%#Z)L9)q/0#7({Z)Ä9)I9).%-;"(')#75)l9)I9):0#22(AZ)B&<%7&%Z)8RREZ)-O6Z)BHCpBHF9!
HH) Ñ9)ã"/4Z)Ä9U|9)@#'{Z):9)~4#7<Z)Ä9),%4)#75)@9),9)G;I4(7Z)C'E=,)@%F,)H%11,Z)?TTDZ)S9Z)8BEHTD9!
HR) 19)Ä#N(AZ)@9)á%Z)á9)^#7<)#75)~9)L#%Z)C56&,)/213,)K&2G,)B&<,)R,)B,)K,Z)?TTBZ)"T"Z)8CBTHp8T9!
RT) I9)@/$Z)L9)G#77Z)á9)^#7<Z)`9)b//5-/7)#75)~9)L#%Z)/276)H%11,Z)?TTEZ)NZ)REp8TT9!
R8) G9)G9)Ä9)q'(#;AZ)q9)^9)I66(-(7)#75)Ä9)G9)b%6-/7Z)/21>5%Z)8RREZ)6P"Z)EFHpEHT9!
R?) G9U.9)|4Z)d9):9).%2(-Z):9)1'($#22%)#75)l9):9)l4/KKZ)C'E=,)@%F,)H%11,Z)?TTTZ)P5Z)DDD?pDDDD9!
RC) !9)Ä/4'7(&Z)^9)`9)G#-('Z)@9)d('7%('Z)19),/%-(#4Z)G9),9)5()2#)!"#$(22(Z):9),(K'#7&Z)@9)L(7%#'5Z)l9),(()#75)

Ä9)I9).%-;"('Z)8RRFZ)6PPZ)FDEpFDH9!
RB) q9)b4/Z)@9)c%{/2#(NZ)19)b9)l%7j2('Z)L9)q/0#7({Z)L9)q9)!/26('&)#75)l9)I9):0#22(AZ)J,)C'E=,)I'%8,Z)8RRDZ)

SSZ)8TERBp8TERF9!
RD) q9)b4/Z)@9)c%{/2#(NZ)19)q"(--Z)L9)q9)!/26('&)#75)l9)I9):0#22(AZ)I'%8,)C'E=,)H%11,Z)8RRDZ)-56Z)BRpDB9!
RE) q9)^9)I66(-(7)#75)@9)G9)1[#A#7Z)/21>5%Z)8RR?Z)69PZ)??Tp???9!
RF) ~9)`#&#4'#Z)|9)`40#j#�#Z)|9)G#7%�#Z)|9)}"&-4{#Z)l9):(7Z):9):4j4{%)#75)|9)1;"%6#Z)I25O67Z)?TTTZ)6PZ)

8ER8p8ERF9!
RH) Ä9)`/7<Z)19)G9)!#--(22)#75)~9)L#%Z)I'%8,)C'E=,)H%11,Z)8RRHZ)-S-Z)DEFpDFB9!
RR) Ä9)`/7<Z)~9)q9):/"Z)19)G9)!#--(22Z)!9).9)á4#&()#75)~9)L#%Z)/21>5%Z)8RRHZ)6S9Z)HFHpHH89!
8TT) 1'{(0#Z!^})?TTHTFHTD8)1C9!
8T8) @9)c%{/2#(NZ)G9)Ä9)d'/7%{/�-{%Z)l9)`9)d'#52(AZ).9)l/"0475Z)L9)q9)!/26('&Z)`9)9):0%&")#75)l9)I9):0#22(AZ)

I'%8,)C'E=,)H%11,Z)8RRRZ)6"6Z)R8pRF9!
8T?) |9U,9),%Z)*9)19)`%72/;"Z)G9):9)@9):"#KK('Z)Ä9)b(7<Z)d9)Ä/"7-/7)#75)19)~9)^%752(Z)I'%8,)C'E=,)H%11,Z)?TTBZ)

6P5Z)RHp8T?9!
8TC) |9)^#7<Z).9)^(%Z)b9),4/Z)~9)|4)#75)b9)b4Z)I'%8,)C'E=,)H%11,Z)?TT?Z)6N5Z)DEHpDF?9!
8TB) :9)G9)d#;"%2/Z),9)d#2j#7/Z) Ä9)I9)~(''('#Z).9)@/0$(/Z)L9)I9)l(-#-;/)#75)l9)d9)^(%-0#7Z) J,)K8,)I'%8,)

B6&,Z)?TTCZ)"-9Z)888HEpF9!
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8TD) |9),%Z)L9)G#77Z)G9)l/2#75%Z)^9)`%0Z)19)r'#2Z):9)~47<Z)19)Ä#N(AZ)Ä9)!#/Z)L9)^#7<Z)I9)|(7%20(jZ)á9)^#7<Z)Ä9)
.9)b%66/7-Z)|9)c%-"%)#75)~9)L#%Z)/276)H%11,Z)?TTBZ)5Z)C8FpC?89!

8TE) l9)I9):0#22(AZ)|9),%Z)P9)!9)G//'(Z)d9)`9)@'%;(Z)l9)!/2/'#5/Z)~9)`9):;"0%5&Z)l9)~9)~#4<(Z)19)l9)d#''/7)#75)
Ä9)G9)q/4'Z)J,)K8,)I'%8,)B6&,Z)?TTEZ)"-PZ)8DH?BpR9!

8TF) ,9)á4Z).9)L4)#75),9)L#%Z)/276)H%11,Z)?TTHZ)PZ)?EH?pF9!
8TH) 19)l9)~#'4&A47A#7Z)b9)!"(7Z)q9)G9)@#'/7A#7Z)I9)G9)@%</-Z)}9)19)`4j7(&-/NZ)`9)~(�#$#'#{'#0#Z):9)G9)

`%0Z)L9)ã#{"#'/NZ)I9)19):&#;")#75)b9)r9):40#7#-({('#Z)B&<%7&%Z)?TTRZ)6-NZ)88Ep?T9!
8TR) G9)19),/%Z)Ä9)b#/Z).9)!/'5(22#Z)@9)d2/75(#4Z)I9)G(77#Z)d9)dè'&/NèZ)!9)~=6('&Z):9),#j#'Z)b9)#9)d/&&/7Z)G9)

G%2{/)#75)!9)106'/-;"UL'#J2Z)KGF,)A21%5,Z)?T8TZ)--Z)8ECDp8ECR9!
88T) ^9)~#7Z)B&<%7&%0)8RRFZ)-OOZ)8?HFp8?HR9!
888) d9):0%&"Z)!9)Ä9)q#6%7Z)G9)G/7&"%/4J)#75)L9),4jj%Z)/21>5%Z)8RRHZ)6SNZ)C?CpC?B9!
88?) d9)^9):0%&"Z)G9)G/7&"%/4J)#75)L9)I9),4jj%Z)I'%8,)C'E=,)H%11,Z)8RRRZ)6"9Z)C8pCE9!
88C) P9)!9)G//'(Z)G9):9):&'#7/Z)I9)~9)~#'/jZ)l9)~9)~#4<(Z)l9)I9):0#22(AZ) Ä9):;"0%5&)#75)|9)q#20/7Z)/276)

H%11,Z)?TTCZ)6Z)8CFRp8CH?9!
88B) G9)Ä9)}9)!/77(22Z):9)G9)d#;"%2/Z)!9)d9)~4KK0#7Z)`9),9)l%#2/7Z)@9)Ä9)d/42)#75)^9)~9)c//7Z)B&<%7&%0)?TT?Z)

-SOZ)DRCpDRF9!
88D) !9)I"2%Z)b9)G9)19)l#"0#7Z)c9) Ä4JZ)L9)d#26%7/&Z)L9)G9)b425%Z).9)@#/24;;%Z)G9)G#';#;;%/Z)L9)@#/24;;%Z)G9)

G(22(U.'#7;/Z).9)ã('6(&&/Z):9)!#0$%5(22%)#75)G9)@'#&/Z)J,)K8,)I'%8,)B6&,Z)?TTEZ)"-PZ)88???pC89!
88E) c9)c#{#-"%0#Z)B&<,)#%&'763,)KGF,)A21%5,Z)?TTEZ)OZ)ETRpE8E9!
88F) !9)d#;{(-Z)!9)L9):;"0%5&Z).9)~#4{(Z)!9)dç&&;"(')#75)19)~%'-;"Z)J,)K8,)I'%8,)B6&,Z)?TTRZ)"6"Z)?8F?pHB9!
88H) !9)19)LA{()#75)Ä9)G9)q/4'Z)/276)H%11,Z)?TTCZ)6Z)8?8Dp8?8H9!
88R) G9)L9)I22%-/7)#75)@9)Ä9)b#-5#Z)J,)C'E=,)I'%8,)IZ)?TTHZ)""-Z)FCHpFBT9!
8?T) Ä9),9)d#"'Z)Ä9)|#7<Z)L9)P9)`/-A7{%7Z)G9)Ä9)d'/7%{/�-{%Z)l9)I9):0#22(A)#75)Ä9)G9)q/4'Z)J,)K8,)I'%8,)B6&,Z)

?TT8Z)"-6Z)EDCEpEDB?9!
8?8) !9)19)LA{()#75)Ä9)G9)q/4'Z)J,)C'E=,)I'%8,)KZ)?TTBZ)"TPZ)888D8p888DR9!
8??) Ä9),9)~45-/7Z)~9)Ä%#7Z)19)L9),(/7#'5Z)Ä9) Ä9):&($"(7-/7)#75)Ä9)G9)q/4'Z)I'%8,)A21%5,Z)?TTEZ)"PZ)?FEEp

?FFT9!
8?C) Ä9),9)d#"')#75)Ä9)G9)q/4'Z)I'%8,)A21%5,Z)?TT8Z)"6Z)CH?CpCH?B9!
8?B) !9).#7&%7%Z)G9),9)r-'(A)#75)G9):9):&'#7/Z)J,)C'E=,)I'%8,)IZ)?TTFZ)"""Z)8FRB8p8FRBE9!
8?D) !9)19)LA{()#75)Ä9)G9)q/4'Z)J,)K8,)I'%8,)B6&,Z)?TTCZ)"-9Z)88DEpF9!
8?E) Ä9),9)~45-/7Z)G9)Ä9)!#-#N#7&)#75)Ä9)G9)q/4'Z)J,)K8,)I'%8,)B6&,Z)?TTBZ)"-NZ)888DHpR9!
8?F) Ä9)Ä9):&($"(7-/7Z)Ä9),9)~45-/7Z):9)1j#5)#75)Ä9)G9)q/4'Z)I'%8,)A21%5,Z)?TTEZ)"PZ)CFBpCFF9!
8?H) Ä9)Ä9):&($"(7-/7Z)Ä9),9)~45-/7Z)19)L9),(/7#'5Z)d9)`9)@'%;()#75)Ä9)G9)q/4'Z)I'%8,)A21%5,Z)?TTFZ)"SZ)CBR8p

CBRH9!
8?R) d9)`9)@'%;()#75)Ä9)G9)q/4'Z)J,)K8,)I'%8,)B6&,Z)?TTEZ)"-PZ)8?HRRpRTB9!
8CT) !9)19)LA{()#75)Ä9)G9)q/4'Z)I'%8<=15EZ)?TTBZ)"TZ)H8?pF9!
8C8) `9)`#0#'#-Z)G9)I9)*&{%-Z)~9)~4Z)d9)ã"#/)#75)l9)!9)~#55/7Z)B&<%7&%Z)?TTCZ)6T"Z)8DT89!
8C?) ~9)~4Z)d9)ã"#/Z)G9)19)~#0/7Z)`9)`#0#'#-Z)G9)I9)*&{%-)#75)l9)!9)~#55/7Z)J,)K8,)I'%8,)B6&,Z)?TTCZ)"-9Z)

8BHRCpRTT9!
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8CC) G9)~/2j%7<('Z) Ä9)16'#"#0Z)@9)^"(2#7Z)l9)b'#4$7('Z),9),(AZ).9)~(77'%;"Z)G9)`#$$(-)#75)19)~%'-;"Z) J,)
K8,)I'%8,)B6&,Z)?TTCZ)"-9Z)HDEEpHT9!

8CB) `9):9)!/2(0#7Z):9)l9)d#%2(AZ):9)./<5(7)#75)G9),9)~9)b'((7Z)J,)K8,)I'%8,)B6&,Z)?TTCZ)"-9Z)HF??pC9!
8CD) q9)r0(A#0#Z)c9)q(j4{#Z)G9).4[%&#Z)|9)G#&#7/Z)c9)q#{(5#Z)`9)G4'#{/-"%Z)`9)|/-"%5#Z):9)*-/5#)#75)~9)
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EtOH, 4h, 25 °C
+

NaOH
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1) NaBH4 , THF, 60 °C, 3 h

2) HCl, THF, 75 °C, 3 h
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OHSnCl2, HCl

24 h, 120 °CHO HO
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H2N H2N

Sn, NaOH

EtOH, 24 h, 100 °C
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1) H2SO4, NaNO2, 0 °C, 3,5 h

2) H2O, reflux, 30 min
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O

O
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OHSnCl2, HCl

24 h, 120 °C
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S SH

!" !#

O SH
Réactif de Lawesson

Toluène, 80 °C, 3 h
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2) HCl, reflux, 1 h
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"!^=3$6*.',=3$!T1'3+)'5'1!mI"Z\:"!,231)$*63)3$!`(,!8,3B!5*$!,8$5(13!(+(;K,',!`')=!(!

6*+*1=$*6()'J3B!";mw!,*8$13!A=xoFOHdNd3>C!(+B!(!cPP!6'1$*+,!,2*)!,'J3N!"!2$3,,8$3!

*5!FPIR!\(!`(,!$3(1=3B! '+! )=3!1=(6#3$!`=3+! )$(+,53$$'+X! )=3!,(62;3,!3&(2*$()3B!*+!

'+B'86!5*';N!^=3!58;;!,231)$(!APIF<MP!3>C!`3$3!*#)('+3B!`')=!(!1*+,)(+)!2(,,!3+3$XK!*5!

cPP3>! (+B! ='X=I$3,*;8)'*+! ,231)$(! ()! (! 1*+,)(+)! 2(,,! 3+3$XK! *5! OP3>N! 9=($X3!

+38)$(;'J()'*+! `(,! (22;'3B! B8$'+X! (+(;K,',N! :'X=I$3,*;8)'*+! ,231)$(! `3$3! 5'))3B! (+B!

78(+)'5'3B! 8,'+X! )=3! ">"a^"hW! ,*5)`($3! 2$*&'B3B! #K! ^=3$6*.',=3$! T1'3+)'5'1!

AT1*5'3;B!,3+,')'&')K! 5(1)*$,!8,3B!5*$!78(+)'5'1()'*+CN!T(62;3,!`3$3!2$32($3B!#K!B$*2I

1(,)'+X!X$(2=3+3!,*;8)'*+,!*+!(!2'313!*5!'+B'86N!

!

6+"$-#7--7,$%(2()*+,$%#7)+,-),'.%36895%

"!/W^!rWUZ!ccPPP.T!6'1$*,1*23!A)=3*$3)'1(;!$3,*;8)'*+!FNe!"G!cPP!j>C!`(,!8,3B!)*!

23$5*$6!^W/!G!:]^W/G!T^W/bW?T!(+B!^W/bWWZT!(+(;K,3,N!T(62;3,!`3$3!2$32($3B!#K!

B32*,')'*+!*5!F!B$*2!*5!X$(2=3+3!,*;8)'*+,!*+)*!(!=*;3K!1($#*+!^W/!X$'BN!

WWZT!0!y!5';)3$!'+!1*;86+N!T231)$86!(178',')'*+0!w!A(+X;3!*5!'+1'B3+13C!o!FNO!6$(B!n!z!

A1*;;31)'*+!,36'I(+X;3C!o!dNd!6$(BN!FP!,!1($)*X$(2=K!(178',')'*+!*+!,8;58$!ZcG<!3BX3N!

!

:,$*")*%"$;2(%#("-<+(#($*-%

9*+)(1)!(+X;3!`3$3!63(,8$3B!`')=!?$*2!T=(23!"+(;KJ3$!m${,,!?T"!FPPN!.*$!3(1=!

,(62;3G!c!l;!/';;'p!`()3$!B$*2;3),!`3$3!B32*,')3B!*+)*!)=3!X$(2=3+3!5';6,!(+B!)=3!

,)()'1!1*+)(1)!(+X;3!*5!(!,3,,';3!B$*2!`(,!63(,8$3B!8,'+X!(!X*+'*63)3$N!h$(2=3+3!5';6,!

`3$3!2$32($3B!#K!&(1886!5';)$()'*+!*5!X$(2=3+3!,*;8)'*+!'+!(!$(+X3!*5!1*+13+)$()'*+!

#3)`33+!FNFPI<!)*!MNFPI<!6XN6;IFN!



! !#!$

%

&<+=")(%+(-7-*"$)(%#("-<+(#($*-%

.*8$I2*'+)! 2$*#3! ,8$5(13! $3,',)(+13! 63(,8$363+),! `3$3! 23$5*$63B! `')=! m3')=;3K!

cOPP!,*8$1363)3$!8,'+X!18$$3+)!'+)3+,')K!*5!FPG!M!(+B!F!l"N!

%

%

8>=,27"*7,$%#(*1,?%@7*1%"$*1+,$(%%

FPP!6X!*5!h$(2=')3G!cPP!6X!*5!(+)=$*+3!AG!<P!6X!AcP!6*;fC!*5!?_\W"!`3$3!B',23$,3B!

'+!(+!*$X(+'1!,*;&3+)! AMP!6;C! A9X$(2=')3!o!c!6XN6;IFC!(+B!,*+'1()3B!()!dPIdM!|9! 5*$!O!=!

`')=!(!8;)$(,*+'1!#()=!AFHP!kG!<R!j:JCN!^=3+G!)=3!B',23$,'*+!`(,!13+)$'58X3B!()!<PPP!

$26!5*$!<P!6'+!(+B!)=3!,823$+()(+)!AOP!6;C!`(,!)$(+,53$$3B!#K!2'23))3!(+B!5';)3$3B!*+!

(!+K;*+!636#$(+3! A2*$3! ,'J3!PNcc!µ6G!/3$1j!/';;'2*$3CG! (+B! )=3!#;(1j! ,*;'B!`(,=3B!

`')=! ;($X3! (6*8+),!*5!^:.! AFPP!6;CN!^=3! ,*;'B!`(,! $3B',23$,3B! '+! )=3! ,*;&3+)!8,'+X!

,*+'1()'*+G! 5';)3$3B! *+! (! +3`! +K;*+!636#$(+3G! `(,=3B! AFPP!6;! *5! ^:.C! (+B! 5'+(;;K!

$3B',23$,3B!'+!,*;&3+)!`')=!M!6'+8)3,!*5!,*+'1()'*+N!

!

8>=,27"*7,$%#(*1,?%@7*1%"$*1+,$(%?(+7B"*7B(-%

FPP!6X!*5!h$(2=')3G!MP!6X!*5!(+)=$*+3!B3$'&()'&3G!cP!6*;f!*5!?_\W"!`3$3!B',23$,3B!'+!

MP! 6;! *5! B$K! ^:.! A9X$(2=')3! o! c! 6XN6;IFC! (+B! ,*+'1()3B! ()! dPIdM! |9! 5*$! O! =! `')=! (+!

8;)$(,*8+B!#()=!AFHP!kG!<R!j:JCN!^=3+G!)=3!B',23$,'*+!`(,!13+)$'58X3B!()!<PPP!$26!5*$!

<P!6'+!(+B!)=3!,823$+()(+)!AOP!6;C!`(,!)$(+,53$$3B!#K!2'23))3!(+B!5';)3$3B!*+!+K;*+!

636#$(+3!A2*$3!,'J3!PNcc!µ6C!(+B!)=3!,*;'B!`(,!`(,=3B!`')=! ;($X3!(6*8+),!*5!^:.!

AFPP!6;CN!^=3!,*;'B!`(,!$3B',23$,3B!'+!^:.!8,'+X!,*+'1()'*+G!5';)$()3B!*+!(!+3`!+K;*+!

636#$(+3G!`(,=3B!AFPP!6;!*5!^:.C!(+B!5'+(;;K!$3B',23$,3B!'+!^:.!`')=!M!6'+8)3,!*5!

,*+'1()'*+!'+!8;)$(,*+'1!#()=N!

!

8>=,27"*7,$%#(*1,?%@7*1%"$*1+,$(%AC%7$%"D<(,<-%-,2<*7,$-%

FPP! 6X! *5! h$(2=')3G! MP! 6X! *5! (+)=$*+3! ACG! <! 6X! *5! ?_\W"! `3$3! B',23$,3B! '+! (+!

(783*8,!63B'(!A9X$(2=')3!o!c!6XN6;IFC!(+B!,*+'1()3B!()!dPIdM!|9!5*$!O!=!`')=!(!8;)$(,*+'1!

#()=! AFHP!kG!<R!j:JCN!^=3+G! )=3!B',23$,'*+!`(,!13+)$'58X3B!()!<PPP!$26! 5*$!<P!6'+!

(+B! )=3! ,823$+()(+)! AOP! 6;C! `(,! )$(+,53$$3B! #K! 2'23))3! (+B! 5';)$()3! *+! +K;*+!

636#$(+3! A2*$3! ,'J3! PNcc! µ6C! (+B! )=3! ,*;'B! `(,! `(,=3B! `')=! ;($X3! (6*8+),! *5!

(783*8,!6'V)8$3!ARP!6;C!(+B!^:.!A<P!6;CN!^=3!,*;'B!`(,!$3B',23$,3B!'+!)=3!(783*8,!

6'V)8$3! 8,'+X! ,*+'1()'*+G! 5';)$()3B! *+! (! +3`! +K;*+! 636#$(+3G! `(,=3B! (+B! 5'+(;;K!



! !#($

$3B',23$,3B! '+! )=3! (783*8,!6'V)8$3!`')=! M!6'+8)3,! *5!

,*+'1()'*+!'+!8;)$(,*+'1!#()=N!

4($*")($(0EFAG0?7,$(%3AH5!

!

"783*8,!a(U:!AFPfG!dNO!XG!HP!66*;G!O!37C!`(,!,;*`;K!

(BB3B!)*!(!,*;8)'*+!*5!%I2=)=(;(;B3=KB3!AMN<d!XG!OP!

66*;G!c!37NC!(+B!FGOI1K1;*=3V(+3B'*+3!AcNcO!XG!cP!66*;C!'+!3)=(+*;!AcMP!6ZC!8+B3$!

($X*+!()6*,2=3$3N!^=3!,*;8)'*+!)8$+3B!5$*6!K3;;*`!)*!X*;B3+!#$*`+!)*!B($j!#$*`+!

#35*$3!(!K3;;*`!,*;'B!A1*$$3,2*+B'+X!)*!23+)(13+3IdGF<IB'*+3C!2$31'2')()3BN!"5)3$!

,)'$$'+X!)=3!$3(1)'*+!6'V)8$3!5*$!5*8$!=*8$,G!)=3!1$8B3!$3(1)'*+!6'V)8$3!`(,!5';)3$3B!

(+B!`(,=3B!`')=!3)=(+*;G!`()3$G!(+B!(13)*+3!8+)';!)=3!`(,='+X,!`3$3!1*;*$;3,,N!^=3!

,*;'B!$3,'B83!`(,!B$'3B!8+B3$!&(1886!)*!*#)('+!ONe<!X!APNFdP!66*;G!HP!f!K'3;BC!*5!

23+)(13+3IdGF<IB'*+3N!

!9I%AJ!A9?9;<G!<PP!/:JC!!!A226C!o!HNed!A,G!O:CG!HNFO!ABBG!&'(!dNc!:JG!<NO!:JG!O:CG!RNRc!

ABBG!&'(!dN<!:JG!<Nc!:JG!O:CN!

!9I%AG:!A9?9;<G!MP!/:JC!!!A226C!o!FH<NcG!F<MNMG!F<PNHG!F<PN<G!F<PNPG!FceNR!

J!9&%A.?}C!0!L/}Q!<PHNPH<MN!

!

!

4($*")($0E3AG!50,$(%3G5%

!

T*;'B! a(D:O! AcNOd! XG! dM!66*;C!`(,! ,;*`;K! (BB3B! )*! (!

MPP!6Z!$*8+B!#*))*6! 5;(,j!1*+)('+'+X!(!,8,23+,'*+!*5!

23+)(13+3IdGF<IB'*+3!AF!XG!<NcM!66*;C!'+!^:.!AFPP!6ZC!()!P!|9N!"5)3$!)=3!(BB')'*+!*5!

a(D:O!`(,!1*62;3)3G! )=3! $3(1)'*+!&3,,3;!`(,!28$X3B!`')=!"$X*+!(+B!`()3$! AcP!6ZC!

`(,!(BB3BN!^=3!$3(1)'*+!6'V)8$3!`(,!=3()3B!()!dP!|9!5*$!<!=!8+)';!=*6*X3+3*8,N!^:.!

`(,! 3&(2*$()3B! ()! $3B813B! 2$3,,8$3G! (+B! )=3! $3,'B83! `(,! ,8,23+B3B! '+! `()3$! (+B!

5';)3$3BN! ^=3! ,*;'B! `(,! `(,=3B! `')=! 1*2'*8,! (6*8+),! *5! `()3$! 5*;;*`3B! #K! (! ,6(;;!

(6*8+)!*5! 1*;B!9:9;<N!"5)3$!B$K'+XG! )*!(! ,8,23+,'*+!*5! )=3! $3,8;)'+X! ,*;'B! '+!^:.! AMP!

6ZC!`(,!(BB3B!(+!(783*8,! ,*;8)'*+!*5!:9;! Ad/G!<P!6ZC!8+B3$! 1**;'+X!`')=! '13N!^=3!

6'V)8$3!`(,! )=3+! =3()3B! ()! $35;8V! 5*$! (+*)=3$! <=N! ^=3! $3,'B83!`(,! 5';)3$3BG!`(,=3B!

`')=!`()3$!Ac!V!<P!6ZC!(+B!B'1=;*$*63)=(+3!Ac!V!MP!6ZCN!^=3!5';)$()3!`(,!)(j3+!(,'B3!

(+B! )=3! )`*! ;(K3$,! `3$3! ,32($()3BN! ^=3! *$X(+'1! ;(K3$! `(,! `(,=3B! `')=! `()3$! A<! V!

MP6ZCG!B$'3B!*&3$!/XTUO!(+B!1*+13+)$()3BN!"5)3$!1*;86+!1=$*6()*X$(2=K!*+!,';'1(!X3;!

O

O

O



! !#)$

8,'+X!23)$*;386!3)=3$b9:c9;cbW)U"1!AMM0OP0MCG!23+)(13+I!dAF<)CI*+3!`(,!',*;()3B!(,!

(!K3;;*`I*$(+X3!,*;'B!APN<<M!XG!FNFO!66*;G!<M!f!K'3;BCN!

!9I%AJ!A9?9;<G!<PP!/:JC!!!A226C!o!HNeR!A,G!c:CG!HNPR!ABBG!&'(!HN<!:JG!FNM!:JG!c:CG!RNeM!

A,G!c:CG!RNHe!ABG!'&'(!HNF!:JG!c:CG!RNdF!ABBBG!&'(!HNc!:JG!dNH!:JG!FNM!:JG!c:CG!RNM<!ABBBG!&'(!

HNc!:JG!dNH!:JG!FNM!:JG!c:CG!ONRP!A,G!c:CN!

!9I% AG:! A9?9;<G! RM!/:JC!!! A226C! o! FH<N<G! F<MNdG! F<MNPG! F<cN<G! F<FNRG! FceNeG! FcHNHG!

FcHNcG!FcHNFG!FcRNMG!FcdNeG!MdNHN!

J!9&%A.?}C!K%[/}]!ceONFP<RRN!

!

!

LFE0?71.?+,>."$*1+")($0E3AG!50,$(%3M5%

!

cI=KB$*VK(+)=$(78'+*+3! AcNO! XG! FP! 66*;C! (+B! )'+A__C!

1=;*$'B3!A<NH!XG!cP!66*;G!c!37NC!`3$3!,8,23+B3B!'+!(!d!/!

:9;! (783*8,! ,*;8)'*+! AHP! 6;CG! 8+B3$! ($X*+! ()6*,2=3$3N! ^=3! 6'V)8$3! `(,! ,)'$$3B!

&'X*$*8,;K!()!$35;8V!AFcP!|9C!5*$!cO!=N!^=3+G!1*;B!`()3$!`(,!(BB3B!A"!cMP!6;C!(+B!)=3!

2$31'2')()3!`(,! 5';)3$3B!*55! (+B!B$'3BN!^=3! ,*;'B!`(,! $31$',)(;;'J3B! 5$*6!X;(1'(;! (13)'1!

(1'B!A=3()'+X!()!F<M!|9!(+B!5';)$()'*+!,)';;!=*)C!)*!(55*$B!(!K3;;*`!,*;'B!AFNOM!XG!dNO!66*;G!

dO!f!K'3;BCN!

!9I%AJ!A?/TUIBdG!<PP!/:JC!!!A226C!o!HN<M!ABG!&!o!HNF!:JG!F:CG!HN<P!ABG!&!o!HNd!:JG!F:CG!

RNMH!A)BG!&!o!RNO!:J!FNe!:JG!F:CG!RNOd!A6G!c:CG!dNeO!ABBG!&!o!HNR!:J!cNO!:JG!F:CG!dNeP!ABG!&!o!

cNF!:JG!F:CG!ON<FM!A,G!c:CN!

!9I%AG:!A?/TUIBdG!RM!/:JC!!!A226C!o!FHcNPHdG!FdFNdceG!FMdNFPOG!FO<NeH<G!F<cNOe<G!

F<FN<PRG!FceNedeG!FceN<FeG!Fc<NdOFG!FcPNecdG!FFMN<HcG!FF<NHeFG!FFFNcRFG!<FNP<FN!

J!9&%A9_C!0%[/}]!ccRNPRPdMN!

!

!

LFE0?7"#7$,"$*1+")($0E3AG!50,$(%3N5!

!

cNdI?'(6'+*(+)=$(78'+*+3!Ac!XG!HNO!66*;CG! )'+!2*`B3$!

AFPP!63,=G! d! XG! MPNO!66*;CG! cNM!/! (783*8,!a(U:! A<M!

6ZC! (+B! 3)=(+*;! AOP!6ZC!`3$3! 1*6#'+3B! '+! (! cMP!6Z! $3(1)'*+! 5;(,j! (+B! =3()3B! )*!

$35;8V! AFPPIFPM! |9C! 5*$!cO!=!8+B3$!($X*+!()6*,2=3$3N!^=3!=*)! $3(1)'*+!6'V)8$3!`(,!

)=3+!2*8$3B!'+)*!`()3$!AMPP!6ZC!(+B!&'X*$*8,;K!,)'$$3B!5*$!cP!6'+N!^=3!$3,8;)'+X!,*;'B!

O
OH

HO

O
NH2

H2N



! !#*$

`(,! 5';)3$3B!(+B! )=3! ,*;'B!`(,! )(j3+!82! '+!^:.N!^=3! ,*;8)'*+!`(,! 5';)$()3B! )=$*8X=!(!

13;')3!2(B!)*!$36*&3!8+$3(1)3B!)'+!2*`B3$!(+B!)=3!5';)$()3!`(,!)=3+!1*+13+)$()3B!(+B!

B$'3B!8+B3$!&(1886!)*!(55*$B!(!$3B!,*;'B!AFNMP!XG!dNR!66*;G!HP!f!K'3;BC!

!9I%AJ!A?/TUIBdG!<PP!/:JC!!!A226C!o!RNHd!ABG!&!o!HNO!:JG!F:CG!RN<F!ABG!&!o!cNM!:JG!F:CG!

RNFM!ABG!&!o!HN<!:JG!F:CG!dNH<!ABBG!&!o!HNM!:J!cNd!:JG!F:CG!dNdF!ABBG!&!o!HNM!:J!cNc!:JG!F:CG!

dNMc!ABG!&!o!cNF!:JG!F:CG!dNPO!A,G!c:CG!MNFe!A,G!c:CG!ONPO!A,G!c:CN!

!9I%AG:!A?/TUIBdG!RM!/:JC!!!A226C!o!FHFNRG!FMcNeG!FORNcG!FO<NdG!F<cNMG!FcHNeG!FcRNRG!

FcPNRG!FFeNFG!FF<N<G!FFPNMG!FPeNHG!<FNPN!

J!9&%AWT_C!0![/}a(]!cORNPHOFN!

!

!

LFE0O7-3,)*.2,>.5"$*1+")($0EFAG0?7,$(%3AG5%

!

cGdI?'=KB$*VK(+)=$(13+3IeGFPIB'*+3!AO!XG!FdNR!

66*;C! `(,! B',,*;&3B! `')=! ,*+'1()'*+! '+! B$K!

?/.!AHP!6;CN!^=3+G!B$K!mc9U<!AFFNM!XG!HcN<!66*;CG!FI#$*6**1)(+3!AdNRM!XG!O<NR!66*;CG!

(+B!(!1()(;K)'1!(6*8+)!*5!a(_!`3$3!(BB3B!(+B!)=3!6'V)8$3!=3()3B!)*!$35;8V!5*$!c!=N!^=3!

1$8B3!2$*B81)!`(,!2*8$3B!'+)*!'13I1*;B!F!/!(783*8,!:9;G!(+B!5';)$()3BN!^=3!,*;'B!`(,!

$3B',,*;&3B! '+! 9:c9;c! (+B! `(,=3B! `')=! `()3$G! )=3! *$X(+'1! 5$(1)'*+! `(,! B$'3B! *&3$!

/XTUOG!)=3!,*;&3+)!3&(2*$()3BG!(+B!)=3!$3,8;)'+X!2$*B81)!28$'5'3B!#K!,';'1(!X3;!1*;86+!

1=$*6()*X$(2=K! A:3V(+3b3)=K;! (13)()3! O0FC! )*! *#)('+! (! ;'X=)! K3;;*`! ,*;'B! AON<! XG! eN<!

66*;G!dP!f!K'3;BCN!

!9I%AJ!AMPP!/:JG!9?9;<C!~!o!HNcF!ABG!c:G!&!o!eNP!:JCG!RNRF!ABG!c:G!&!o!<NP!:JCG!RNcM!ABBG!

c:G!&!o!cNP!:JG!!HNM!:JCG!ONFM!A)G!O:G!&!o!dNM!:JCG!FNHM!A6G!O:CG!FNOe!A6G!O:CG!FN<c!A6G!Fd:CG!

PNeP!A)G!d:G!&!o!RNP!:JCN!

!

!

LFE0O7-3,)*.2,>.5"$*1+")($0E3AG!50,$(%3E5%

!

�'+1IB8,)!AFdNe!XC!`(,!(1)'&()3B!#K!,)'$$'+X!5*$!

FP!6'+!`')=!(!,*;8)'*+!*5!98TUO!APNO!XC!'+!:cU!

AcMP!6;CN!^=3!(783*8,!,*;8)'*+!`(,!B31(+)3BG!

(+B!cNM!X!*5!(1)'&()3B!�+!`(,!28)!'+!(!cMP!6;!5;(,jN!^=3+G!FPf!a(U:!,*;8)'*+!AcM!6;CG!

cGdI#',A*1)K;*VKC!

O
OC8H17

C8H17O
O

O
OC8H17

C8H17O



! !#+$

(+)=$(78'+*+3!APNRF!XG!FNMc!66*;CG!(+B!)*;83+3!AcM!6;C!`3$3!(BB3B!)*! )=3!(1)'&()3B!

�+N! ^=3! 6'V)8$3! `(,! =3()3B! *&3$+'X=)! ()! FcP! |9! 6('+)('+'+X! &'X*$*8,! #*';'+X! (+B!

6(X+3)'1! ,)'$$'+X! A)=3! (783*8,! ;(K3$! #31(63! $3BB',=!`=';3! )=3! K3;;*`! )*;83+3! ;(K3$!

B',1*;*8$3B!,;*`;K!(,! )=3! $3(1)'*+!2$*133B3BCN!^=3+G! )=3! )*;83+3! ;(K3$!`(,!B31(+)3B!

`=';3!,)';;!`($6!5$*6!)=3!*$(+X3I$3B!(7N! ;(K3$!(+B!`(,=3B!*+13!`')=!`($6!:cU!(+B!

,32($()3B!#K!B31(+)()'*+!5$*6!(;;!)=3!8+$3(1)3B!�+I2*`B3$N!]35$'X3$()'*+!(+B!,33B'+X!

2$*B813B!1$K,)(;,G!`='1=!`3$3!5';)3$3B!*55!(+B!B$'3B!)*!*#)('+!(!#3'X3!,*;'B!APNdR!6XG!

FNM!66*;G!eH!f!K'3;BCN!

!9I%AJ!A9?9;<G!<PP!/:JC!!!A226C!o!HN<O!ABG!&!o!HNH!:JG!F:CG!RNHP!ABG!&!o!cNH!:JG!F:CG!

RN<<!ABG!&!o!HNM!:JG!F:CG!RNFM!ABBG!&!o!HNM!:J!cNH!:JG!F:CG!dNeH!ABBG!&!o!HNH!:J!cNM!:JG!F:CG!

dNHH!ABG!&!o!cNd!:JG!F:CG!ONc<!A,G!c:CG!ONPd!A7G!&!o!dNF!:JG!O:CG!FNHc!A6G!O:CG!FNOH!A6G!O:CG!

FN<P!A6G!Fd:CG!PNHe!A6G!d:CN!

!9I% AG:! A9?9;<G! RM!/:JC!!! A226C! o! FH<NOG! FdcNeG! FMHN<G! F<<NcG! F<cNRG! F<PNFG! FceNdG!

FcMNMG!FcFNHG!FFONRG!FFcNMG!FPeNHG!dHNMG!<cNcG!<cNPG!ceNMG!ceNOG!ceN<G!cdNcG!ccNHG!FONcN!

J!9&%A.?}C!K%[/}]!OMPN<F<<eN!

!

!

L0J.?+,>."$*1+")($0EFAG0?7,$(%3AN5%

!

^*!(!,*;8)'*+!*5!cI(6'+*(+)=$(78'+*+3!AcNM!XG!FFNc!66*;C!

'+!edf!:cTUO!A<M!6ZC!()!P!|9G!a(aUc!APNeM!XG!F<NH!66*;C!

`(,! (BB3B! 2*$)'*+I`',3! `')=! ,)'$$'+XN! ^=3! ,*;8)'*+! `(,! ,)'$$3B! 5*$! <NM! =! ()! $**6!

)3623$()8$3! (+B! )=3+! 2*8$3B! '+)*! '13! AcPP! XCN! ^=3! $3,8;)'+X! ,*;8)'*+! *5! B'(J*+'86!

=KB$*X3+!,8;5()3!`(,!$35;8V3B!5*$!<P!6'+!B8$'+X!`='1=!(!X$33+',=IK3;;*`!2$31'2')()3!

`(,! 5*$63BN! "5)3$! 1**;'+X! )*! $**6! )3623$()8$3G! )=3! ,*;'B!`(,! 5';)3$3BG!`(,=3B!`')=!

`()3$!(+B!('$IB$'3BN!9$K,)(;;'J()'*+! 5$*6!X;(1'(;!"1U:!(55*$B3B!FNH!X!AHNP!66*;G!Rcf!

K'3;BC!*5!cI:KB$*VK(+)=$(13+IdGF<IB'*+3!(,!K3;;*`!+33B;3,N%

!9I% AJ!A?/TUIBdG!<PP!/:JC!!!A226C!o!FFNPc!A,G!F:CG!HNFRIHNFc!A6G!c:CG!HNPR!ABG!&!o!

HNd!:JG!F:CG!RNePIRNHd!A6G!c:CG!RNOH!ABG!&!o!cNd!:JG!F:CG!RNc<!ABBG!&!o!!HNd!:JG!cNd!:JG!F:CN!

!9I%AG:!A?/TUIBdG!RM!/:JC!!!A226C!o!FFcNRG!FccNPG!FcMNdG!FcRNFG!F<PN<G!F<<NMG!F<<NdG!

F<ONOG!F<MNPG!F<MNRG!Fd<NdG!FH<NFN!

J!9&%A.?}C!K%[/}]!ccMNPMOHcN!

!

!

O
OH

O



! !#"$

!

L0J.?+,>."$*1+")($0E3AG!50,$(%3P5%

!

cI=KB$*VK(+)=$(78'+*+3! AMcM! 6XG! cNM! 66*;C! (+B! )'+A__C!

1=;*$'B3! AORO! 6XG! F! 37NC! `3$3! ,8,23+B3B! '+! (! d! /! :9;!

,*;8)'*+!AcM!6;C!8+B3$!"$X*+!()6*,2=3$3N!^=3!6'V)8$3!`(,!,)'$$3B!,)$*+X;K!()!$35;8V!

AFcP! |9C! 5*$! cO! =N! ^=3+G! 1*;B! `()3$! `(,! (BB3B! A"! FPP!6;C! (+B! )=3! 2$31'2')()3! `(,!

5';)3$3B! (+B! B$'3B! 8+B3$! &(1886N! ^=3! $3,8;)'+X! ,*;'B! `(,! 28$'5'3B! #K! 1*;86+!

1=$*6()*X$(2=K! 5'$,)! *+! (! ,';'1(! X3;! A=3V(+3b?9/b3)=K;! (13)()3! MP0<P0cP! )=3+!

<P0<M0<MCN!^=3+G!(!,31*+B!1*;86+!3;8)'+X!`')=!=3V(+3b?9/!d0OG!)=3+!FPP!f!?9/!)=3+!

=3V(+3b?9/b3)=K;!(13)()3!d0<0FCN!^=3!B3,'$3B!(+)=$*+3!`(,!*#)('+3B!`')=!cM!f!K'3;B!

AFcP!6XG!PNMR!66*;CN!

!9I%AJ!A?/TUIBdG!<PP!/:JC!!!A226C!o!!HN<M!ABG!&!o!HNF!:JG!F:CG!HN<P!ABG!&!o!HNd!:JG!F:CG!

RNMH!A)BG!&!o!RNO!:J!FNe!:JG!F:CG!RNOd!A6G!c:CG!dNeO!ABBG!&!o!HNR!:J!cNO!:JG!F:CG!dNeP!ABG!&!o!

cNF!:JG!F:CG!ON<FM!A,G!c:CN!

!9I%AG:!A?/TUIBdG!FMP!/:JC!!!A226C!o!FHFNeRdG!FdFNHFdG!FO<NMHcG!FOPNd<RG!F<cN<OPG!

F<FNOeOG!FceN<O<G!FcHNRPeG!Fc<NdOcG!FFMNOORG!FF<NHMPG!<FNdRMN!

J!9&%A.?}C!K%[/}]!cFPNPdRdcN!

!

Q$*1+")($(0R0*17,$(%3AP5%

AW78';'#$'86!`')=!(+)=$(13+3IeI)='*;C!

"+)=$*+3! AFNeO! XG! FP! 66*;C! (+B! Z(`3,,*+Ä,! $3(X3+)! APNR! 37G!

cNH<!XG!R!66*;C!`3$3!(BB3B!)*!<PP!6Z!*5!)*;83+3N!^=3!,*;8)'*+!`(,!=3()3B!)*!HP!|9!

5*$! <! =*8$,N! ^=3! B($j! X$33+! ,*;8)'*+! `(,! (;;*`3B! )*! 1**;! B*`+! )*! $**6!

)3623$()8$3! (+B! HPP!6Z! *5! (! O0F! &b&!6'V)8$3! *5! =3V(+3! (+B! 9:c9_c!`(,! (BB3BN!

.';)$()'*+! )=$*8X=! (! 2;8X! *5! ,';'1(! X3;! (+B! (! ,6(;;! (6*8+)! *5! )=3! ,(63!6'V)8$3! *5!

=3V(+3,! (+B! 9:c9_c!`(,! 8,3B! )*!`(,=! )=3! $36('+'+X! 2$*B81)! 5$*6! )=3! ,';'1(! X3;N!

"+)=$(13+3IeI)='*;!`(,!',*;()3B!AFNF!XG!MNc!66*;G!Mc!f!K'3;BC!(5)3$!$36*&(;!*5!)=3!

,*;&3+)!(+B!)$')8$()'+X!`')=!1*;B!=3V(+3,N!!

I9!!AJ%AOPP!/:JG!9?9;<C!!!A226C!o!HNd<!ABBG!&'o!HNe!:JG!FNO!:JG!c:CG!HN<H!A,G!F:CG!HNPP!

ABBG!&!o!HNO!:JG!FNO!:JG!c:CG!RNMe!ABBBG!&!o!HNe!:JG!dNd!:JG!FNO!:JG!c:CG!RNMP!ABBBG!&!o!HNO!:JG!

dNd!:J!n!FNO!:JG!c:CG!<NdH!A,G!F:CN!

I9!!AG:%AFPP!/:JG!9?9;<C!!!A226C!o!FceNFG!FcRNFG!FcdNMG!FcdNcG!FcMNON!

J!9&%A9_C!0%[/I:}]!!o!cFFNPMRHMN!

O
OH

S



! !##$

LFE0S7-TL0UL03L01.?+,>.(*1,>.5(*1,>.V(*1,>.W"$*1+")($0EFAG0?7,$(%3LH5%

!
"+)=$(5;(&'1!(1'B!AFNc!XG!MNP!66*;CG!cILcIAcI1=;*$*3)=*VKC3)=*VKQ3)=(+*;!AFNM<!6;G!FPNM!

66*;G!cNF!37NCG!mc9U<!AcNPR!XG!FM!66*;G!<!37NC!(+B!a(_!APNcOe!XG!FNM!66*;G!PN<!37NC!`3$3!

B',,*;&3B!'+!?/.!AOP!6ZCN!^=3!$3(1)'*+!6'V)8$3!`(,!,)'$$3B!()!FcP!|9!5*$!c!=*8$,N!U+13!

1**;3BG!?/.!`(,!$36*&3B!8+B3$!$3B813B!2$3,,8$3!(+B! )=3!$3,'B83!`(,!B',23$,3B! '+!

9:c9;c!AMP!6;C!(+B!`(,=3B!`')=!PNF!/!a(:9U<!(783*8,!,*;8)'*+!A<P!6;CG!#$'+3!A<P!6;C!

(+B!`()3$!A<P!6;CN!^=3!*$X(+'1!2=(,3!`(,!B$'3B!*&3$!a(cTUO!(+B!)=3!,*;&3+)!$36*&3B!

8+B3$!$3B813B!2$3,,8$3N!^=3!1$8B3!2$*B81)!`(,!$31$K,)(;;'J3B!5$*6!3)=(+*;!)*!(55*$B!

FNPM!X!AcNF!66*;G!Ocf!K'3;BC!*5!(+)=$(78'+*+3!LH!(,!(+!*55I`=')3!,*;'BN!

I9!!AJ% A9?9;<G!<PP!/:JC!!! A226C!o!HNFd!ABG! &!o!HNR!:JG!c:C!RNdd!ABG! &!o!cNR!:JG!c:CG!

RNcc!ABBG!&!o!HNR!:JG!cNR!:JC!ONce!A)G!&!o!ONd!:JG!O:C!<Ne!A)G!&!o!ONd!:JG!O:C!<NRMI<NdR!A6G!Fc!

:C!<NdcI<NMe!A6G!O:C!cNMc!A,G!c:CN!

I9!!AG:%A9?9;<G!RM!/:JC!!!A226C!o!dFNHG!dHNFG!deNMG!RPNOG!RFNPG!RcNdG!FFPNdG!FcFNcG!

FcRN<G!FceNRG!F<MNHG!Fd<NdG!FHcNFN!

J!9&%AWT_C!K%[/}a(]!McRNFHH<N!

!

!

LFE0S7-TL0UL03L01.?+,>.(*1,>.5(*1,>.V(*1,>.W"$*1+")X$0E3AG!50,$(%3AC5%

!

!
^*! (! ,8,23+,'*+! *5! cGdI#',ÅcILcIAcI=KB$*VK3)=*VKC3)=*VKQ3)=*VKÇ(+)=$(78'+*+3!

AFNPcM! XG! c!66*;C! '+! *\$U:! AcM!6ZCG!a(D:O! APNeHO! XG! cd!66*;C!`(,! (BB3B!2*$)'*+I

`',3!()!P! |9!*&3$!(!23$'*B!*5!<P!6'+8)3,N!^=3+G! )=3!6'V)8$3!`(,!=3()3B!8+B3$!$35;8V!

AFPP! |9C! 5*$! O! =N! "5)3$! #3'+X! 1**;3B! )*! $**6! )3623$()8$3G! )=3! ,*;&3+)!`(,! $36*&3B!

8+B3$! $3B813B! 2$3,,8$3! (+B! )=3! $3,'B83! `(,! )$3()3B! `')=! '13I`()3$! AcP! 6ZCN! ^=3!

6'V)8$3!`(,!+38)$(;'J3B!`')=!:9;! Ad/C! (+B!=3()3B!8+B3$! $35;8V! 5*$! F! =N! "5)3$! #3'+X!

O
O

O
O

OH

OO
OHO

O

O
O

O
O

OH

OO
OHO



! !#%$

1**;3B! )*! $**6! )3623$()8$3G! )=3! 6'V)8$3! `(,! 3V)$(1)3B! `')=! 9:c9;c! A<! V! cP! 6ZCG!

`(,=3B!`')=!`()3$G!B$'3B!*&3$!/XTUOG!(+B!1*+13+)$()3B!8+B3$!$3B813B!2$3,,8$3N!R<c!

6X! *5! (! 6'V)8$3! *5! (+)=$(78'+*+3G! (+=$(13+3! (+B! (+)=$*+3! `(,! *#)('+3B! `')=! (!

6(q*$')K!*5!(+)=$*+3N!

Y!9&!AWT_C!0![/}a(]!o!MF<NcN!

!

!

LFLZ0S7'.+7?7$(0MFM[0?7)"+O,>.27)%")7?%3LA5%

!

^*! (! ,8,23+,'*+! *5! OGO[IB'63)=K;IcGc[I#'2K$'B'+3! AcNPc! XG!

FPNHd! 66*;C! '+! `()3$! ARP! 6;C! `(,! (BB3B! 2*)(,,'86!

23$6(+X(+()3! AdNO! XG! OPNH! 66*;CG! 8+B3$! '+3$)! ()6*,2=3$3!

(+B! )=3!6'V)8$3!`(,! $35;8V3B! 5*$! Fc! =N! ^=3! ,)';;! =*)! ,*;8)'*+!`(,! 5';)3$3B! )=$*8X=! (!

13;')3!2(B!(+B! )=3!8+$3(1)3B!OGO[IB'63)=K;IcGc[I#'2K$'B'+3!`(,!3V)$(1)3B!`')=!B'3)=K;!

3)=3$N!^=3+G! 53`!B$*2,!*5!:9;!A<RfC!`3$3!(BB3B!)*!)=3!(783*8,!2=(,3!)*!2$31'2')()3!

)=3! 2$*B81)! A2:! dCN! ^=3! ,*;'B! `(,! 5';)$()3B! (+B! `(,=3B! `')=! `()3$! )*! (55*$B! cGc[I

#'2K$'B'+3IOGOÄIB'1($#*VK;'1!(1'B!cF!AFN<M!XG!dNP!66*;G!MM!f!K'3;BCN!

I9!!AJ% A?/TUIBdG!cPP!/:JC!!! A226C!o!F<NH!A,G!c:CG!HNeF!ABG! &!o!ONe!:JG!c:C!HNHO!A,G!

c:CG!RNeF!ABBG!&!o!MNP!:JG!FNR!:JG!c:CN!

I9!!AG:%A?/TUIBdG!MP!/:JC!!!A226C!o!FdRNPG!FdMNMG!FMMNPG!FMPNcG!F<eNPG!Fc<NPN!

!

!

MFMZ0\7)"+O,>.-<))7$7#7?.20LFLZ0O7'.+7?7$(%3LL5%

!

cGc[I#'2K$'B'+3IOGOÄIB'1($#*VK;'1!(1'B!LA!AF!XG!ONPF!66*;C!

(+B! !I=KB$*VK,811'+'6'B3! APNeO! XG! HNPc! 6*;C! `3$3!

B',,*;&3B! '+! =*)! ?/.! AOP! 6ZCN!

!"!B'1K1;*=3VK;1($#*B''6'B3! AFNde!XG!HNPc!66*;C! (+B!OI

B'63)=K;(6'+*2K$'B'+3! APNPMXG! PNOP!66*;C! `3$3! (BB3BG!

(+B! )=3! ,*;8)'*+! `(,! ,)'$$3B! *&3$+'X=)! ()! $**6! )3623$()8$3! AcM! |9CG! (+B! (! `=')3!

2$31'2')()3! `(,! 5*$63BN! ^=3! $3(1)'*+! 6'V)8$3! `(,! 5';)3$3BG! (+B! )=3! 5';)$()3! `(,!

3&(2*$()3B!(+B! )$')8$()3B!`')=!3)=3$N!^=3!`=')3!2$31'2')()3!`(,! 5';)3$3B!(+B!`(,=3B!

`')=!3)=3$!)*!X'&3!(!`=')3!2*`B3$!AFNPFM!XG!cN<!66*;G!MR!f!K'3;BCN!

I9!!AJ%A?/TUIBdG!<PP!/:JC!!!A226C!o!eNPH!ABG!&!o!MNP!:JG!c:C!HNeF!A,G!c:CG!HNFc!ABBG!!!!!

N
N

OH

O

HO O

N
N

O

O

O O

N

NO O
O

O



! !#&$

&!o!ONe!:JG!FNR!:JG!c:C!cNeO!A,G!H:CN!

I9!!AG:%A?/TUIBdG!MP!/:JC!!!A226C!o!FRPNMG!FdFN<G!FMMNHG!FMcNcG!F<ONPG!FcONOG!FFeNeG!

cdNFN!

!

!

MFMZ0US7-3E01(>"$,7)%")7?5"#7?(V%

LFLZ0O7'.+7?7$(%3LG5%

!

^*! (! ,*;8)'*+! *5! dI(6'+*=3V(+*'1! (1'B! APNMO! XG! ONF!

66*;C! '+! B$K! ?/.! AcM! 6;C! `(,! (BB3B! B$*2`',3! (!

,*;8)'*+!*5!OGO[I?'1($#*VK,811'+'6'BK;IcGc[I#'2K$'B'+3%

LL! APNd! XG! FN<R! 66*;C! '+! B$K! ?/.! &'(! (! B$*22'+X!

58++3;N!^=3!6'V)8$3!`(,!,)'$$3B!()!$**6!)3623$()8$3!

AcM!|9C!5*$!cO!=N!^=3!,*;&3+)!`(,!$36*&3B!8+B3$!&(1886!(+B!)=3!$3,'B83!`(,!5';)3$3B!

(+B!`(,=3B!`')=!`()3$!ARP!6;CG!63)=(+*;!AMP!6;C!(+B!B'3)=K;!3)=3$!AMP!6;CN!^=3!,*;'B!

`(,!('$IB$'3B!)*!X'&3!(!`=')3!2*`B3$!APNMc!XG!FNF!66*;G!HF!f!K'3;BCN!

I9!!AJ%A?/TUIBdG!cPP!/:JC!!!A226C!o!FcNPF!A,G!c:C!HNeM!A,G!c:C!HNHd!ABG!&!o!ONe!:JG!

c:CG!HNRe!A,G!c:C!RNHO!ABG!&'o!ONR!:JG!c:C!<N<P!A7G!BBG!&'o!dN<!:JG!O:CG!cNcc!A)G!&'o!RNF!:JG!

O:C!FNdMIFNc!A6G!Fc:CN!

I9!!AG:%A?/TUIBdG!RM!/:JC!!!A226C!o!FRMNPG!FdONeG!FMdNPG!FMPNMG!FO<NMG!FccNcG!FFHNRG!

<ONFG!ceNFG!cdNMG!cONRN!

J!9&%AWT_C!K%[/}a(]!Oe<NcPMON!

!

S7-3LFL]0O7'.+7?7$(5O7-UMFMZ0US7-3E01(>"$,7)%")7?5"#7?(V0LFLZ0O7'.+7?7$(V%

+<*1($7<#%1(>"=2<,+,'1,-'1"*(%3LM5%

!

N
N

N

N

N
H

O

H
N

O

N
N

Ru

(PF6)2OH

OH

O

O

N
N
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O

HN O

HO O
O

OH



! !%'$

_+! (! MP! 6;! $*8+B! #*))*6! 5;(,j! 8+B3$! ($X*+! ()6*,2=3$3G! +*,IB'1=;*$*#',AcGcÉI

#'2K$'B'+3C$8)=3+'86A__C! =KB$()3! APNF! XG! PNcPR! 66*;C! (+B! OGO[IL#',AdI=3V(+*'1!

(1'BC(6'B3QIcGc[I#'2K$'B'+3! LG% APNPeR! XG! % PNcPR! 66*;C! `3$3! ,8,23+B3B! '+! 3)=(+*;!

Aed!fG!FM!6;CN!^=3!6'V)8$3!`(,!=3()3B!()!FPP! |9! 5*$!H!=N!^=3!$3,8;)'+X!6'V)8$3!`(,!

1*+13+)$()3B! (+B! )=3! 2$*B81)! `(,! ,32($()3B! 5$*6! +*,IB'1=;*$*#',AcGcÉI

#'2K$'B'+3C$8)=3+'86A__C!8,'+X!(!T32=(B3VI9cM!1*;86+N!a*+I'*+'1!$8)=3+'86!1*62;3V!

`(,!5'$,)!3;8)3B!`')=!`()3$!AFMP!6;C!(+B!)=3+!)=3!'*+'1!1*62;3V!`(,!3;8)3B!`')=!(!a(9;!!

,*;8)'*+!APN<!/CN!^=3!,*;8)'*+!`(,!1*+13+)$()3B!(+B!)=3!$3,8;)'+X!,*;'B!`(,!B',,*;&3B!

'+!63)=(+*;!AM!6;CN!^=3!,*;8)'*+!`(,!5';)3$3B!*+!(!,K$'+X3!5';)3$!)*!$36*&3!3V13,,!a(9;!

,(;)!(+B!)=3!,*;8)'*+!`(,!(1'B'5'3B!)*!2:!o!O!#K!(BB'+X!M!B$*2,!*5!:9;!,*;8)'*+!APNFc!/CN!

^=3+G! )=3! 1*62;3V! `(,! 2$31'2')()3B! #K! (BB'+X! (! ,*;8)'*+! *5! (66*+'86!

=3V(5;8*$*2=*,2=()3!'+!`()3$!AcNM!/G!FP!6;C!(+B!)=3!2$31'2')()3!`(,!;3)!*&3$+'X=)!'+!(!

5$'BX3!()!O!|9N!^=3!$3,8;)'+X!,*;'B!`(,!$31*&3$3B!#K!5';)$()'*+G!`(,=3B!`')=!1*;B!`()3$!

A<P!6;C!(+B!B'3)=K;!3)=3$!Ac!V!FP!6;C!(+B!B$'3B!8+B3$!&(1886!(55*$B'+X!(+!*$(+X3!,*;'B!

APNc!XG!PNFR!66*;G!HM!f!K'3;BCN!

I9!!AJ%A"13)*+3IBdG!OPP!/:JC!!!A226C!o!FPNcd!A,G!c:C!eNcd!A,G!c:C!HNHc!ABG'&!o!RNH!:JG!

O:C!HN<<!A,G!c:C!HNc<!A6G!d:C!HNPd!ABBG!&!o!F<Nd!:JG!MNd!:JG!O:C!RNec!ABG!&!o!MNd!:JG!c:C!

RNMH!A7"'&!o!dNd!:JG!O:C!<NOH!A7G!&!o!dN<!:JG!O:C!cN<c!A)G!&!o!RNF!:JG!O:C!FNd<!A6G!H:CG!FNOM!

A6G!O:CN!

I9!! AG:% A"13)*+3IBdG! FPF!/:JC! !! A226C! o! FRONeG! Fd<NeG! FMHNRG! FMHNPG! FMRNeG! FM<NOG!

FMcNeG!FMcNdG!FO<NHG!F<eN<G!FcHNeG!FcdNcG!FcMNOG!Fc<NPG!OPNOG!<<NeG!cdNHG!cONHN!

J!9&%A.?}C!K%[/}!AF\.dC]!FPceNcFOR!n![/c}]!OOcNFFORN!

!

!

"0S7,*7$0#0-<))7$7#7?(%(-*(+%3LN5%

'

-ID'*)'+!AcNM!XG!FPN<!66*;C!(+B!!I=KB$*VK!

,811'+'6'B3! AFNFH! XG! FPN<!6*;C! `3$3! B',,*;&3B! '+!

=*)! ?/.! ARM! 6ZCN! !"!IB'1K1;*=3VK;1($#*B''6'B3!

AcNcM! XG! F<NO! 6*;C! `(,! (BB3BG! (+B! )=3! ,*;8)'*+! `(,! ,)'$$3B! *&3$+'X=)! ()! $**6!

)3623$()8$3!AcM!|9CG!B8$'+X!`='1=!)'63!(!`=')3!2$31'2')()3!`(,!5*$63BN!^=3!$3(1)'*+!

6'V)8$3!`(,! 5';)3$3BG! (+B! )=3! 5';)$()3!`(,! 3&(2*$()3B! (+B! )$')8$()3B!`')=! 3)=3$N! ^=3!

`=')3!2$31'2')()3!`(,!5';)3$3B!(+B!`(,=3B!`')=!3)=3$!)*!X'&3!(!`=')3!2*`B3$!A<NF!XG!eNF!

66*;G!He!f!K'3;BCN!

NHHN

S

H H

O

O

O

N

O

O



! !%!$

I9!!AJ%A?/TUIBdG!dPP!/:JC!!!A226C!o!dNO<!A,G!F:G!a:CG!dN<R!A,G!F:G!a:CG!ON<F!A6G!F:G!

9:aCG! ONFc! A6G! F:G! 9:aCG! <NFF! A6G! F:G! 9:TCG! cNHF! A,G! O:G! 9:c! *5! a:TCG! cNRF! ABG! F:G!

9):TCG!cNde!A)G!&!o!RNO!:JG!c:G9:c9UCG!cNMH!ABG'&!o!FcNc!:JG!F:G!9):TCG!FN<MIFNRP!A6G!d:CN!

I9!!AG:% A?/TUIBdG!FMP!/:JC!!! A226C!o!FRPNcdGFdHNe<G!FdcNRPG!dFNPPG!MeNFHG!MMNcOG!

<PNPFG!cRNHOG!cRNMHG!cMNOMG!cON<FN!

J!9&!AWT_C![/}a(]!<dONPeOFN!

!

!

"0S7,*7$0^0"#7$,)"'+,7)%")7?%3LE5!!

'

-ID'*)'+I!I,811'+'6'B3!3,)3$!LN! APN<M!

XG! FNP<! 66*;C! `(,! 1*62;3)3;K!

B',,*;&3B! '+! ?/.! A<! 6ZC! `')=! X3+);3! `($6'+X! AdM! |9CN! "5)3$! 1**;'+X! )*! $**6!

)3623$()8$3!`')=*8)!2$31'2')()'*+G!')!`(,!6'V3B!`')=!(!,*;8)'*+!*5!.I(6'+*1(2$*'1!(1'B!

APNFH!XG!FN<R!66*;C!'+!,*B'86!#'1($#*+()3!#8553$!APNF!/G!2:!o!HNPG!O!6ZC!`=';3!,)'$$'+XN!

"5)3$!,)'$$'+X!5*$!FO!=!()!$**6!)3623$()8$3G!)=3!$3(1)'*+!6'V)8$3!`(,!(1'B'5'3B!#K!:9;!

,*;8)'*+! AF!aC! )*! (,,',)! '+! )=3! 5*$6()'*+! *5! (!`=')3! 2$31'2')()3N! ^=3!`=')3! ,*;'B!`(,!

`(,=3B! `')=! 1*;B! :9;! ,*;8)'*+G! B$'3B! *&3$! 3)=3$G! (+B! ('$IB$'3B! )*! (55*$B! ?I#'*)'+!

B3$'&()'&3!LE%APN<P!XG!PNHO!66*;G!HP!f!K'3;BCN!!

I9!!AJ% A?/TUIBdG!dPP!/:JC!!!A226C!o!FFNeR!A,G!F:C!RNR<!A)G!&!o!MNR!:JG!F:G!9dIa:CG!

dNO<!A,G!F:G!9F<Ia:CG!dN<M!A,G!F:G!9FOIa:CG!ON<P!A6G!F:G!:IFOCG!ONFc!A6G!F:G!:IF<CG!<NPe!

A6G!F:G!:IFcCG!<NPP! A6G!c:G!:IdCG! cNHc! ABBG! &! o!FcNM!:JG!MNF!:JG!F:G!:IFM(CG!cNMR! ABG' &!

oFcNO!:JG!F:G!:IFM#CG!cNFH!A)G!&!o!RNM!:JG!c:G!:IcCG!cNP<!A)G!&!o!RNO!:JG!c:G!:IHCG!FNcPIFNdM!

A6G!Fc:CN!

I9!!AG:% A?/TUIBdG!FMP!/:JC!!! A226C!o!FRONO!A9IFCG!FRFNH!A9IRCG!FdcNR!A9IFdCG!dFNF!

A9IF<CG!MeNc!A9IFOCG!MMNO!A9IFcCG!<eNe!A9IFMC!<HNc!A9IdC!<MNc!A9IHCG!<<Nd!A9IcCG!cHNeG!cHNcG!

cHNPG!cdNPG!cMN<G!cONcN!

J!9&!AWT_C![/}a(]!<HPNFdF<N!

!

"0S7,*7$0^0"#7?,)"'+,"*(%#01.?+,>.-<))7$7#7?.2%(-*(+%3LP5%

'

-ID'*)'+IÑI(6'+*1(2$*'1! (1'B% LE!

APNcRM! XG! PNRR! 66*;C! `(,!

1*62;3)3;K! B',,*;&3B! '+! ?/.!!!!!!
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O



! !%($

Ae!6ZC!`')=!X3+);3!`($6'+X! AdM! |9CN!"5)3$! 1**;'+X! )=3!,*;8)'*+! )*! $**6! )3623$()8$3!

`')=*8)! 2$31'2')()'*+G! !G!ÉIB'1K1;*=3VK;1($#*B''6'B3! A?99n! PN<P! XG! FNcH! 66*;C! (+B!

2K$'B'+3!APNPdc!6ZG!FNcd!66*;C!`3$3!(BB3B!(+B!)=3!6'V)8$3!`(,!,)'$$3B!5*$!M!6'+!()!

$**6! )3623$()8$3G! 5*;;*`3B! #K! )=3! (BB')'*+! *5!!I=KB$*VK,811'+'6'B3! Aa:Tn! PNFO! XG!

FNdM!66*;C!`')=! 1*+)'+8*8,! ,)'$$'+X! 5*$!cO!=N!^=3! $3(1)'*+!2$*B81)!`(,! 5';)3$3B!(+B!

1*+13+)$()3B!8+B3$!$3B813B!2$3,,8$3N!^=3!,*;'B!*#)('+3B!`(,!B',,*;&3B!'+!cI2$*2(+*;!

AOP!6ZC!`')=!X3+);3!=3()'+XG!1**;3B!B*`+!)*!$**6!)3623$()8$3G!(+B!;35)!)*!2$31'2')()3!

()!O!|9!*&3$+'X=)N!^=3!2$*B81)!`(,!,1$(23B!*8)!*5!)=3!X;(,,`($3G!5';)3$3BG!`(,=3B!`')=!

1*;B!cI2$*2(+*;G!(+B!('$IB$'3B!)*!X'&3!LP%(,!`=')3!,*;'B!APNcP!XG!PNOO!66*;G!MR!fCN!

I9!!AJ%A?/TUIBdG!<PP!/:JC!!!A226C!o!RNRM!A)G!&!o!MNR!:JG!9dIa:G!F:CG!dNOF!A,G!9F<Ia:G!

F:CG!dN<d!A,G!9FOIa:G!F:CG!ON<P!A6G!:IFOG!F:CG!ONFc!A6G!:IF<G!F:CG!<NPe!A6G!:IFcG!F:CG!

<NPP!A6G!:IdG!c:CG!cNHc!ABBG!&!o!FcNM!:JG!MNF!:JG!:IFM(G!F:CG!cNHF!A,G!9:cIa:TG!O:CG!cNdM!

A)G!&!o!RNM!:JG!:IcG!c:CG!cNMR!ABG!&!oFcNO!:JG!:IFM#G!F:CG!cNPO!A)G!&!o!RNO!:JG!:IHG!c:CG!FNcPI

FNdM!A6G!Fc:CN!

I9!! AG:% A?/TUIBdG! RM!/:JC! !! A226C! o! FRFNH! A9IRCG! FRPN<! A9oU!a:TCG! FdeNP! A9IFCG!

FdcNR! A9IFdCG! dFNF! A9IF<CG! MeNc! A9IFOCG! MMNM! A9IFcCG! <HNF! A9IdC! <MN<! A9IHCG! <PNc! A9IcCG!

cHNRG!cHN<G!cHNFG!cMNM!A9:cIa:TCG!cMNOG!cMN<G!cONPN!

J!9&!AWT_C![/}a(]!ORRNFRdFN!

%

%

_<$)*7,$"27`"*7,$%,=%:EH%!

"!,*;8)'*+!*5!9dP!'+!)*;83+3!AcNFd!6XG!F!6/G!<!6;C!`(,!6'V3B!

`')=!(+)=$*+3!APNMH!6XG!F!6/C!(+B!FI(J(IFHI9Id!AFNMH!6XG!c!

6/C!(+B!)=3!,*;8)'*+!`(,!,)'$$3B!()!cP!|9!5*$!cP!=N!9dP!(+B!9dPI

(BB81)!`3$3!2$31'2')()3B!5$*6!)=3!1$8B3!6'V)8$3!#K!)=3!(BB')'*+!

*5!63)=(+*;!AM!6;CN!^=3!9dPI(BB81)!1(+!#3!,32($()3B!5$*6!9dP!#K!

1*;86+!1=$*6()*X$(2=K!3;8)'+X!`')=!=3V(+3!)*!$36*&3!9dP!(+B!)=3+!#K!3;8)'+X!`')=!

=3V(+3b)*;83+3!6'V)8$3!AO0FCN!

I9!!AJ%A9Tcb9?9;<!O0FG!cPP!/:JC!!!A226C!o!HN<P!A6G!O:CG!RNHF!A6G!O:CG!RNFd!A,G!F:CN!

Y!9&!A.?}C!0![/}]!o!eFONFN!

!

!

!

OH



! !%)$

"! ,*;8)'*+! *5! 9dP! '+! )*;83+3! AcGFd!6XG! F!6/G! <!6;C!`(,!6'V3B!

`')=! (+)=$(13+3IeI)='*;!AP! APGd<!6XG! F!6/C! (+B! FI(J(IFHI9Id!

AFNMH!6XG!c!6/C!(+B!)=3!,*;8)'*+!`(,!,)'$$3B!()!cP!|9!5*$!cP!=N!

9dP!(+B!9dPI(BB81),!`3$3!2$31'2')()3B!5$*6!)=3!1$8B3!6'V)8$3!#K!

)=3! (BB')'*+! *5! 63)=(+*;! AM! 6;CN! ^=3! 1$8B3! 6()3$'(;! `(,! (!

6'V)8$3! *5! B'553$3+)! (BB81),! (+B! )=3'$! ,32($()'*+! `(,! +*)!

,8113,,58;N!!

Y!9&!A/"Z?_C![/}]!o!e<FN<N!

!

"!,*;8)'*+!*5!9dP!'+!)*;83+3!AcGFd!6XG!F!6/G!<!6;C!`(,!6'V3B!

`')=!23+)(13+IdAF<)CI*+3!G!APGHH!6XG!F!6/C!(+B!FI(J(IFHI

9Id!AFNMH!6XG!c!6/C!(+B!)=3!,*;8)'*+!`(,!,)'$$3B!()!cP!|9!5*$!

cP! =N! 9dP!(+B! 9dPI(BB81),!`3$3! 2$31'2')()3B! 5$*6! )=3! 1$8B3!

6'V)8$3!#K! )=3!(BB')'*+!*5!63)=(+*;! AM!6;CN!"5)3$`($B,G! )=3!

1$8B3!6()3$'(;!`(,!(!6'V)8$3!*5!B'553$3+)!(BB81),!(+B! )=3'$!

,32($()'*+!`(,!+*)!,8113,,58;N%

%

%

_<$)*7,$"27`"*7,$%,=%)"+O,$%$"$,*<O(-%

c!6X!6X!*5!28$'5'3B!:'\9U!1($#*+!+(+*)8#3,G!FP!6X!*5!(+)=$*+3!AG!FNM!6X!AcP!6*;fC!

*5! ?_\W"! ($3! B',23$,3B! '+! ^:.! AFP! 6;C! (+B! ,*+'1()3B! ()! dPIdM! |9! 5*$! O! =! `')=! (!

8;)$(,*8+B!#()=!AFHP!kG!<R!j:JCN!^=3+G!)=3!B',23$,'*+!`(,!13+)$'58X3B!()!cPPP!$26!5*$!

F!=!(+B! )=3! ,823$+()(+)! AR!6;C!`(,!2'223)3B!(+B! 5';)3$3B!*+!+K;*+!636#$(+3! A2*$3!

,'J3!PNcc!µ6C!(+B!)=3!,*;'B!`(,!`(,=3B!`')=!;($X3!(6*8+),!*5!^:.!AMP!6;CN!^=3!,*;'B!

`(,!$3B',23$,3B!'+!^:.!AFP!6;C!`')=!M!6'+8)3,!*5!,*+'1()'*+N!

 
! !

SH

OH



! !%*$

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

! ](6(+! ,231)$*,1*2K! ',! (! 5(,)! (+B! +*+IB3,)$81)'&3! )31=+'783! 5*$! )=3!

1=($(1)3$'J()'*+! *5! 1($#*+! 6()3$'(;,N! _)! ',! #(,3B! *+! )=3! '+3;(,)'1! A](6(+C! ;'X=)!

,1())3$'+X!2=3+*63+*+G!`='1=!;3(B,!)*!)=3!36',,'*+!*5!(!2=*)*+!3V='#')'+X!(+!3+3$XK!

;*`3$! )=(+! A](6(+! T)*j3,C! *$! ='X=3$! )=(+! A](6(+! (+)'IT)*j3,C! )=3! 3+3$XK! *5! )=3!

(#,*$#3B! '+1'B3+)!2=*)*+G! '+!1*+)$(,)! )*! )=3!3;(,)'1!](K;3'X=!,1())3$'+X! 5*$!`='1=! )=3!

36'))3B! (+B! '+1'B3+)! 2=*)*+,! =(&3! )=3! ,(63! 3+3$XKN! ! ^=3$35*$3G! )=3! ](6(+! T)*j3,!

2$*13,,! ',! (,,*1'()3B! `')=! )=3! 1$3()'*+! *5! (! 2=*+*+G! (+B! '),! ](6(+! (+)'IT)*j3,!

1*8+)3$2($)!`')=!)=3!(++'=';()'*+!*5!(!2=*+*+N!_+!(BB')'*+G!)=3!](6(+!T)*j3,!,1())3$'+X!

,'X+(;! ',! ,)$*+X3$! )=(+! )=3! (+)'IT)*j3,! ,'X+(;G! #31(8,3! ')! '+&*;&3,! 6*$3! 2*28;()3B!

3+3$XK! ;3&3;,N! U+;K! T)*j3,! ](6(+! ,231)$(! =(&3! #33+! B3,1$'#3B! '+! )=',! 6(+8,1$'2)!

)=3$3#KN!!

%

!
_7;<+(% A%K% W+3$XK! B'(X$(6! *5! ](K;3'X=! (+B! ](6(+! ,1())3$'+XN! ^=3! ;'+3! )='1j+3,,! ',!
(22$*V'6()3;K!2$*2*$)'*+(;!)*!)=3!,'X+(;!'+)3+,')K!5$*6!)=3!B'553$3+)!)$(+,')'*+,N!

! ](6(+!T231)$*,1*2K!',!(!8,358;!)**;!)*!,)8BK!X$(2=3+3!(+B!)=3'$!2$*23$)'3,N!",!

B',18,,3B!#K!.3$$($'G!](6(+!,231)$*,1*2K!',!(!5(,)!(+B!+*+IB3,)$81)'&3!63)=*BG!`='1=!

*553$!='X=!$3,*;8)'*+G!X'&3,!,)$81)8$(;!(+B!3;31)$*+'1!'+5*$6()'*+G!(+B!')!',!(22;'1(#;3!()!

#*)=! ;(#*$()*$K! (+B! '+B8,)$'(;! ,1(;3,NF! ^=3! ](6(+! ,231)$86! *5! 2$',)'+3! X$(2=3+3!

,=*`,! )`*!6('+! 53()8$3,! ($*8+B! FMHP! 16IF! (+B! cRPP! 16IFG! `='1=! ($3! $3,231)'&3;KG!

1(;;3B!)=3!h!#(+B!(+B!)=3!c?!#(+BN!^=3!c?!#(+B!',!)=3!6*,)!'+)3+,3!23(j!'+!)=3!](6(+!

,231)$86!*5!(!X$(2=3+3!6*+*;(K3$N!_+!B3531)I1*+)('+'+X!X$(2=3+3G!)`*!6*$3!&'#$()'*+!

6*B3,!($3!(1)'&3G!`='1=!($3!$32$3,3+)3B!#K!)=3!?!(+B!?[!#(+B,G!(+B!)=3'$!1*6#'+()'*+!

6*B3!?}?[!',!(;,*!(1)'&3N!!

WV1')()'*+ 

W6',,'*+ 



! !%+$

!
_7;<+(%L%K%](6(+!,231)$(!*5!2$',)'+3!A)*2C!(+B!B3531)3B!A#*))*6C!X$(2=3+3NF!

! h$(2=3+3!=(,!,'V!2=*+*+!B',23$,'*+!6*B3,!()!)=3!D$';;*8'+!J*+3!13+)$3G!)=$33!

*2)'1(;!(+B!)=$33!(1*8,)'1N!^=3!B3X3+3$()3!'+I2;(+3!*2)'1(;!6*B3G!WcXG!',!)=3!*+;K!6*B3!

)=()!=(,!](6(+!(1)'&3!2=*+*+,G!(+B!')!3V',),!(,!)`*!B*8#;K!B3X3+3$()3!](6(+!(1)'&3!

WcX!6*B3,N!

!
_7;<+(% G%K% D$';;*8'+! J*+3! 13+)$3I2*'+)! 2=*+*+! B',2;(1363+)! 2())3$+! 5*$! X$(2=3+3! (+B!

X$(2=')3NF!

^=3! h! #(+B! 1*$$3,2*+B,! )*! )=3! WcX! 2=*+*+! ()! )=3! D$';;*8'+! J*+3! 13+)$3N! ^=',!

23(j!',!B83!)*!)=3!,)$3)1='+X!&'#$()'*+!*5!9I9!,2c!#*+B!'+!)=3!'+I2;(+3!B'$31)'*+NN!^=3!h!

#(+B! ',! ,3+,')'&3! )*!6*B'5'1()'*+,! '+! )=3! 3;31)$*+'1! ,)$81)8$3! *5! X$(2=3+3! ,=33),! A#K!

B*2'+X!5*$!3V(62;3C!)=()!1(+!;3(B!)*!(!,='5)!*5!)=3'$!2*,')'*+N!^=3!?!#(+B!1*$$3,2*+B,!

)*!)=3!#$3()='+X!6*B3,!*5!,2c!()*6,!(+B!$378'$3,!(!B3531)!5*$!'),!(1)'&()'*+N!>'#$()'*+,!

'+&*;&3B! '+! )=',!2$*13,,!($3! ';;8,)$()3B! '+! )=3! 5'X8$3!<N!^=3!?!23(j! ',! )=3! $3,8;)!*5!(+!

3;(,)'1!,1())3$'+X!*5!)$(+,&3$,3!*2)'1(;!2=*+*+!($*8+B!)=3!D$';;*8'+!J*+3!1*$+3$!m!(+B!

)=',! #$3()='+X! 6*B3! ',! (1)'&3! #K! B*8#;3! $3,*+(+13! (+B! ',! ,)$*+X;K! B',23$,'&3! `')=!

3V1')()'*+!3+3$XKN!

!
_7;<+(%M%K%")*6!B',2;(1363+),!'+!)=3!#$3()='+X!6*B3!;3(B'+X!)*!)=3!?!#(+BN!

!



! !%"$

W;(,)'1!,1())3$'+X!1(+!(;,*!*118$!#3)`33+!)`*!2*'+),!($*8+B!/!'+!(+!'+)$(&(;;3K!

2$*13,,!(+B!X'&3!$',3!)*!)=3!?[!23(jN!^=3!c?!#(+B!',!)=3!,31*+B!=($6*+'1!*5!)=3!?!23(jN!

^=3! c?! #(+B! ',! (;`(K,! ,33+! (+B! +*! B3531),! ($3! $378'$3B! 5*$! )=3! (1)'&()'*+! *5! )`*!

2=*+*+,!`')=!)=3!,(63!6*63+)86G!*+3!#(1j,1())3$'+X!5$*6!)=3!*)=3$N!^=3!c?!#(+B!',!

(! ,'+X;3! 23(j! A5')! `')=! (! ;*$3+)J'(+! 58+1)'*+C! '+! 6*+*;(K3$! X$(2=3+3G! `=3$3(,! ')!

#31*63,! ;($X3$! (+B! ,2;'),! '+! ,3&3$(;! #(+B,! '+! 53`I;(K3$! X$(2=3+3N! ?3531),! '+! )=3!

X$(2=3+3!,)$81)8$3!;3(B!)*!(+!'62*$)(+)!'+1$3(,3!*5!)=3!?!#(+B!A(+B!)=3!?[!#(+BC!(+B!(!

B31$3(,3! *5! )=3! c?! 23(j! '+)3+,')K! (,,*1'()3B! `')=! (! #$*(B3+'+XN! ^=3! ,=(23G! )=3!

'+)3+,')K!(+B! )=3!2*,')'*+!*5! )=3!c?!#(+B!1(+!2$*&'B3! '+5*$6()'*+!*+! )=3!+86#3$!*5!

;(K3$!*5!(!X$(2=3+3!,(62;3NcG<!

%

/0+".%'1,*,(2()*+,$%-'()*+,-),'.%3/4&5%
!

YI](K!2=*)*3;31)$*+!,231)$*,1*2K!',!(!2*`3$58;!)31=+'783!8,3B!5*$!)=3!1=36'1(;!

(+(;K,',!*5!6()3$'(;!,8$5(13,G!`='1=!2$*&'B3,!'+5*$6()'*+!(#*8)!)=3!1=36'1(;!#*+B'+X!

*5!3;363+),!2$3,3+)!()!)=3!,(62;3Ä,!,8$5(13N!^=3!'+5*$6()'*+!B32)=!1(+!&($K!#3)`33+!

PNM! )*!M!+6!#8)!(!,8$5(13!3$*,'*+!2$*13,,!1(+! '+1$3(,3!)=3!B32)=!(+(;KJ3B!)*!,3&3$(;!

)3+,! *5! +(+*63)3$,N! ^=',! (+(;K,',! ',! #(,3B! *+! 63(,8$'+X! )=3! j'+3)'1! 3+3$XK! *5!

2=*)*3;31)$*+,!36'))3B!5$*6!)=3!,(62;3!8+B3$!(!6*+*I3+3$X3)'1!YI$(K!2=*)*+,!#3(6N!

^=3! $3;3(,3! *5! )=3! 3;31)$*+,! ',! 6(B3! 2*,,'#;3! #K! 2=*)*3;31)$'1! 36',,'*+! `=3$3! (+!

'+1'B3+)!2=*)*+!',!(#,*$#3B!#K!(+!3;31)$*+!(+B!)=3!(#,*$#3B!3+3$XK!',!)$(+,6'))3B!)=3!

3;31)$*+!(,!(!j'+3)'1!3+3$XKG!`='1=!(;;*`,!)=3!3;31)$*+!)*!#3!3q31)3B!5$*6!)=3!()*6N!!

!
_7;<+(%NK%\$'+1'2;3!*5!YI$(K!2=*)*3;31)$*+!,231)$*,1*2KN!

!



! !%#$

_+!(+!Y\T!(+(;K,',G!3;31)$*+,!($3!36'))3B!5*;;*`'+X!)=$33!,8113,,'&3!,)32,N!_+!)=3!

5'$,)!,)32G!YI$(K! '$$(B'()'*+!3V1')3,!)=3!1*$3!3;31)$*+,N!^=3+G!3;31)$*+,!($3!)$(+,53$$3B!

)*! )=3! ,*;'B! ,8$5(13! B83! )*! ,3&3$(;! 2$*13,,3,N! ?8$'+X! )=3! 2$*13,,G! )=3! 3;31)$*+,! 1(+!

8+B3$X*!*+3!*$!,3&3$(;!'+3;(,)'1!1*;;','*+,N!_5!)=3K!B*!+*)!8+B3$X*!'+3;(,)'1!1*;;','*+G!)=3!

3;31)$*+!1(+!#3!)$(+,53$$3B!)*!)=3!6()3$'(;!,8$5(13!`')=!)=3!,(63!j'+3)'1!3+3$XK!AW1C!(,!

)=()!X('+3B!B8$'+X!)=3!3V1')()'*+!2$*13,,N!_5!')!8+B3$X*3,!q8,)!*+3!'+3;(,)'1!1*;;','*+G!)=3!

3;31)$*+! 1(+! ;*,3! A'+! (! 78(+)'5'3B! `(KC! 2($)! *5! '),! j'+3)'1! 3+3$XKN! _5! )=3! 3;31)$*+!

8+B3$X*3,! ,3&3$(;! '+3;(,)'1! 1*;;','*+,G! )=3! 3;31)$*+,! #31*63! ,31*+B($K! 3;31)$*+,N!

_+3;(,)'1! 1*;;','*+,! 1(+! #3! 3;31)$*+I2=*+*+G! 3;31)$*+I3;31)$*+G! *$! 3;31)$*+I2;(,6*+!

'+)3$(1)'*+,N! ^=3! 8+(#,*$#3B! 3;31)$*+,! $3(1=! )=3! ,8$5(13! *5! )=3! ,(62;3! (+B! ($3!

(+(;KJ3BN!

!
_7;<+(%E%K%T1=36()'1!$32$3,3+)()'*+!*5!)=3!YI$(K!2=*)*3;31)$*+!,231)$*,1*2K!2$'+1'2;3N!

^=3!B*6'+(+)!2$*13,,! '+!Y\T!(+(;K,',! ',! )=3!2=*)*3;31)$'1!35531)! A3;31)$*+,!B*!

+*)! 8+B3$X*! '+3;(,)'1! 1*;;','*+,CN! ^=',! 35531)! *118$,! *+;K! `=3+! )=3! '+1'B3+)! 2=*)*+!

3+3$XK! 01! ',! ='X=3$! )=(+! )=3! 3;31)$*+! #'+B'+X! 3+3$XKN! _+! )=',! 1(,3G! 3;31)$*+,! 1(+! #3!

36'))3B!5$*6!)=3!,(62;3!(+B!(+(;KJ3BN!^=3!j'+3)'1!3+3$XK!*5!)=3!36'))3B!3;31)$*+,!2+!

1(+!(;,*!#3!63(,8$3B!(+B!)=3!#'+B'+X!3+3$XK!23!',!B'$31);K!1(;18;()3B!8,'+X!)=3!3+3$XK!

1*+,3$&()'*+!;(`!`')=!)=3!5*;;*`'+X!378()'*+!0!23'('01'4'2+!

`=3$3!05! ',! )=3! '+1'B3+)!2=*)*+!3+3$XK!(+B!2+! ',! )=3!63(,8$3B!2=*)*3;31)$*+!j'+3)'1!

3+3$XKN!D'+B'+X!3+3$X'3,!*5!1*$3!3;31)$*+,!($3!,231'5'1!5*$!(+!()*6G!')!',!)=8,!2*,,'#;3!)*!

'B3+)'5K! (+B!B3)3$6'+3! )=3! 1*+13+)$()'*+!*5! )=()! ()*6! '+! (!6()3$'(;N! 9*$3! ;3&3;,! (;,*!



! !%%$

$3(1)! )*! )=3! 1=(+X3! '+! )=3! 3;31)$*+'1! 3+&'$*+63+)G! 3,231'(;;K! )=3! &($'()'*+! *5! *$#')(;!

3+3$X'3,G! `=3+! ()*6,! ($3! '+&*;&3B! '+! (! 1=36'1(;! 1*62*8+BN! ^=3,3! &($'()'*+,! ($3!

1=($(1)3$',)'1! *5! )=3! +()8$3! (+B! )=3! +86#3$! *5! ()*6'1! X$*82'+X! ,8$$*8+B'+X! )=3!

36'))'+X!()*6N!_+5*$6()'*+!$3,8;)'+X!5$*6!)=3!1=36'1(;!,='5)!1(+!1*+13$+!)=3!+()8$3!*5!

1=36'1(;!#*+B,G! )=3! 'B3+)'5'1()'*+!*5!1*62*8+B,G!*$! )=3!B3)3$6'+'+X!*5! )=3!*V'B()'*+!

B3X$33N!

Y\T! (+(;K,',! =(,! #33+! ;($X3;K! 8,3B! )*! ,)8BK! )=3! 1=36'1(;! 1*62*,')'*+! *5!

X$(2=3+3I#(,3B! 6()3$'(;,N! ^=',! )31=+'783! ',! 3,231'(;;K! 8,358;! )*! B3)3$6'+3! )=3!

*V'B()'*+!B3X$33!*5!X$(2=3+3!*V'B3G!*$!',!8,3B!)*!2$*&3!)=3!+*+I*V'B()'*+!*5!X$(2=3+3!

B8$'+X! (! ;'78'BI2=(,3! 3V5*;'()'*+! 2$*13,,N! Y\T! ',! (;,*! (! 2*`3$58;!63)=*B! )*! (+(;KJ3!

58+1)'*+(;'J3B! X$(2=3+3! 6()3$'(;,! #31(8,3! ')! 1(+! $3&3(;! )=3! 2$3,3+13! *5! (;;! )=3!

1=36'1(;!3;363+),!3V132)!=KB$*X3+!(+B!=3;'86!(+B!B',)'+X8',=!9I9!,2c!#*+B,!5$*6!9I9!

,2<!#*+B,N!

%

&<+=")(%+(-7-*"$)(%#("-<+(#($*-%O.%=,<+0',7$*%'+,O(%#(*1,?%
%

T8$5(13!$3,',)(+13!(+B!,8$5(13!$3,',)'&')K!($3!X3+3$(;;K!8,3B!)*!'B3+)'5K!)=3!

3;31)$'1(;!2$*23$)'3,!*5!X$(2=3+3!6()3$'(;,!*5!'+)3$3,)!5*$!(22;'1()'*+,!'+!1*+B81)'+X!

,8#,)$()3,N!D35*$3!)=3!2$3,3+)()'*+!*5!)=3!5*8$I2*'+)!2$*#3!63)=*B!8,3B!)*!

1=($(1)3$'J3!)=3!1*+B81)'&')K!*5!)=3!X$(2=3+3!5';6,G!)=3!1*+132)!*5!,=33)!$3,',)(+13!',!

B3,1$'#3BN!

!
_7;<+(%P%K%]32$3,3+)()'*+!*5!(!)K2'1(;!,(62;3!(+B!)=3'$!2($(63)3$,!8,3B!5*$!,8$5(13!$3,',)(+13!

63(,8$363+),N%

.'X8$3!R!,=*`,!(!)='+!1*+B81)'+X!,=33)!`')=!18$$3+)!2(,,'+X!)=$*8X=!)=3!3+B,!*5!

)=3!,=33)!5$*6!,8$5(13!F!)*!,8$5(13!cN!^=3!,=33)!=(,!(!;3+X)=!(+B!(!1$*,,!,31)'*+(;!($3(!

A6CN!^=3!18$$3+)!X3+3$()3,!(!&*;)(X3!B'553$3+13!#3)`33+!,8$5(13,!F!(+B!cN!^=3!(&3$(X3!



! !%&$

$3,',)(+13!7!#3)`33+!,8$5(13,!F!(+B!c!6(K!#3!1(;18;()3B!5$*6!U=6,!Z(`!(,!0!! ! !
! !

`=3$3!8!',!)=3!&*;)(X3!B'553$3+13!#3)`33+!,8$5(13!F!(+B!,8$5(13!c!(+B!9!',!)=3!18$$3+)N!

^=3!$3,',)(+13!7!',!(;,*!X'&3+!#K!0!! ! ! !!!!!! !

`=3$3!:'',!)=3!$3,',)'&')K!*5!)=3!6()3$'(;!'+!yN16IFG!;!',!)=3!;3+X)=!*5!)=3!,=33)!A16C!(+B!6!

',!)=3!1$*,,!,31)'*+(;!($3(!,8$5(13,!F!(+B!c!(+B!! ! !!!!!!A)='1j+3,,!V!`'B)=!'+!16cCN!

^=3+G!)=3!378()'*+!*5!7!1(+!#3!`$'))3+!(,!0!!! ! !!!!!
!!!!!!

"!8,358;!1*+132)!',!)*!&',8(;'J3!)=3!,231'(;!1(,3!*5!)=3!$3,',)(+13!*5!*+3!,78($3!A;'('<C!*5!

)=3!)='+!,=33)N!DK!,8#,)')8)'*+G!)=3!$3,',)(+13!5*$!)=3!,78($3!',!X'&3+!#K!0!!"! ! ! !!!
^=3!$3,8;)!',!(118$()3!5*$!*+3!,78($3!*5!1*+B81)'+X!6()3$'(;!,*!)=3!8+'),!5*$!7,!($3!

X'&3+!(,!*=6,!23$!,78($3!AyN16IcCN!

^*!63(,8$3!(!;*`!$3,',)'&')KG!)=3!#3,)!63)=*B!',!)=3!O!2*'+)!2$*#3N!98$$3+)!5;*`,!

#3)`33+!)`*!2$*#3,!(+B!)=3!&*;)(X3!)=()!',!X3+3$()3B!',!63(,8$3B!#K!)`*!*)=3$!2$*#3,N!

^=8,G!)=3!63(,8$3B!&*;)(X3!',!3V(1);K!)=()!`='1=!1'$18;()3,!)=$*8X=!)=3!,(62;3!`')=!+*!

18$$3+)N!T*G!)=3$3!',!+*!2*)3+)'(;!B'553$3+13!#3)`33+!)=3!`'$3,G!(+B!)=3!1*+)(1)!(+B!

,2$3(B'+X!$3,',)(+13,!($3!+*)!;($X3N!!^=3!O!2*'+),!($3!'+!(!;'+3!*$!1*I;'+3($!(+B!=(&3!(!

1*+,)(+)!,2(1'+X!ATCN!_+!(!1;(,,'1!63(,8$363+)G!18$$3+)!A9C!2(,,3,!)=$*8X=!)=3!)`*!3+B!

2$*#3,!AF!(+B!OC!(+B!&*;)(X3!A=C!',!63(,8$3B!#3)`33+!)=3!)`*!13+)3$!2$*#3,!Ac!(+B!<CN!

! ^=3!18$$3+)!5;*`'+X!(+B!)=3!&*;)(X3!63(,8$3B!($3!$3;()3B!)*!7,N!_5!)=3!

1*+B81)'+X!,=33)!',!'+5'+')3!'+!)=3!=*$'J*+)(;!B'$31)'*+,G!(+B!)=3!)='1j+3,,!',!;3,,!)=(+!

PNO!)'63,!)=3!,2(1'+X!*5!)=3!2$*#3,!A>CG!)=3!63(,8$363+)!)3623$()8$3!',!c<!|9!(+B!)=3!

2$*#3!,2(1'+X!A>C!',!)$8;K!1*+,)(+)G!)=3!18$$3+)!9'(+B!&*;)(X3!8'($3!$3;()3B!)*!)=3!

(&3$(X3!$3,',)(+13!7,!#K!)=3!5*;;*`'+X!378()'*+!0!!!"! ! ! !
!"!!!! !!

!
! !! !!!!"#! !! !%

`=3$3!?!o!<NFOFMe!(+B!7,!',!X'&3+!'+!yN16IcN%

!



! !&'$

!
_7;<+(%C%K%T1=36()'1!$32$3,3+)()'*+!*5!)=3!3;31)$'1(;!1'$18')!8,3B!5*$!5*8$I2*'+)!2$*#3!

63(,8$363+),N!

!
!
]%5%$3+13,!
!
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