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!-/.+6)01'*D'U/)733*,/5/6&'^/00*,/5/'758'0/37)/8',*.B*4586E':Q'-<''''''''''''''''''''''''''''''''''''''''''

\0G75*./)733+,'!-/.+6)01'*D')-/'?*J3/'U/)73&'=82'I-2'I4'758'L4',7)731[/8'0/7,)+*562'+5C*3C+5G'
./)73',7)731[/8',*4B3+5G2'!Y'7,)+C7)+*5'758'./)7)-/6+6'0/7,)+*56E':T'-<''''''''''''''''''' ' '
'
'

(4GG/6)/8'0/78+5G&'
'
$E fE'L6)04,2'\0G75*./)733+,'!-/.+6)01'758'!7)7316+62'(B0+5G/02'Q%%jE'
QE aE'^E'Y70)N+G2'\0G75*)0756+)+*5'./)73',-/.+6)012'm5+C/06+)1'(,+/5,/'Z**V62'Q%$%E'
;E IE'YE'!07J)0//2'W-/'\0G75*./)733+,'!-/.+6)01'*D' )-/'W0756+)+*5'U/)7362' K#)' /8+)+*52'P+3/12'
Q%%TE'

KE SE'(E''Y/G/8462'ZE'!E'9E'(n8/5J/0G2'W0756+)+*5'U/)736'+5')-/'(15)-/6+6'*D'!*.B3/A'\0G75+,'
U*3/,43/62'm5+C/06+)1'(,+/5,/'Z**V62'Q%$%E'

'



 

 

!"#TjQ&'(4B07.*3/,4370'!-/.+6)01':@3/,)+C/2'Q',0/8+)6<'

=0/0/>4+6+)/&'?*5/'

!*5,/B)6'of/D+5+)+*52'f/C/3*B./5)'758'!3766+D+,7)+*5EZ+58+5G'!*56)75)62'(4B07.*3/,4370'
+5)/07,)+*56':;'-<''

(4B07.*3/,4370'!-/.+6)01'+5'S+D/'oH*5*B-*0/62'=*0B-10+5'758'*)-/0'W/)07B100*3+,U7,0*,1,3/62'
!*/5[1./62'?/40*)0756.+))/062'f?L'758'Z+*,-/.+,73'(/3D#766/.J31E':;'-<' ' ' '

!7)+*5'Z+58+5G'Y*6)6'o'=*87582'!0*N5'@)-/02'!01B)7582'(B-/0758E?*./5,37)40/2'(/3/,)+C+)1'
758'(*34)+*5'Z/-7C+*40EL3V73+8/62@3/,)0+8/62'!73+A70/5/62'(+8/0*B-*0/6E':X'-<' ' ' '

L5+*5'J+58+5G'-*6)6'#'!-733/5G/6'758'!*5,/B)62Z+*3*G+,73'I/,/B)*062!*5C/06+*5'*D'!7)+*5'
Y*6)6')*'L5+*5'Y*6)62'?/4)073'I/,/B)*062'U/)73#!*5)7+5+5G'I/,/B)*062'!-*37B*86E':;'-<'

H*5'=7+0'I/,/B)*06'#'!*5)7,)'H*5'=7+062'!76,78/'!*.B3/A/62'I/.*)/'L5+*5'758'!7)+*5'Z+58+5G'
(+)/62'(1.B*0)'758'U/)736'@A)07,)+*5E':Q'-<' ' ' ' ' ' ' '

Y*6)6'D*0'?/4)073'I/,/B)*06'#!37)-07)/62'H5,346+*5'!*.B*45862'g/*3+)/62'H5)/0,737)/62'
!**08+57)+*5'=*31./062'94/6)'Z+58+5G'J1'!7C+)7586'758!1,3*8/A)0+56E':X'-<' ' ' '

!016)73'@5G+5//0+5G'o'!*5,/B)62'!016)73'?4,3/7)+*5'758'90*N)-2'm58/06)758+5G'!016)73'
()04,)40/62'=*31.*0B-+6.2'!*#,016)736E':;'-<'' ' ' ' ' ' '
'
'
(4GG/6)/8'0/78+5G&'
'
$E'k(4B07.*3/,4370'!-/.+6)01kJ1'aE'PE'()//8'c'aE'SE'L)N**82'Q/'@85'a*-5'P+3/12'Q%%lE''
QE'k!016)73'@5G+5//0+5GE'W-/'f/6+G5'*D'\0G75+,'(*3+86k'J1'9EIE'f/6+07i42'@36/C+/02'$lFlE'
;E'I/,*../58/8'I/C+/N'L0)+,3/6'+5')-/'D+/38'*D'64B07.*3/,4370',-/.+6)01E'
'



 

 

!"#Tj;&'()/0/*6/3/,)+C/'\0G75+,'(15)-/6+6':@3/,)+C/2'Q',0/8+)6<'

=0/0/>4+6+)/&'!"#KTQ2'!"#T%Q':*0'/>4+C73/5)<'
'

Z0+/D'0/C+/N'*D'6)/0/*,-/.+6)01E'':$'-<'
'
!-+073'B**3'7BB0*7,-2'L,1,3+,'6)/0/*6/3/,)+*5&'0/7,)+*56'7)'7#758'J#B*6+)+*56'*D'7',-+073',/5)/0E'
L4A+33701' /,*5)0*33/8' 6)/0/*6/3/,)+*5&' @C756' *A7[*3+8*5/62' \BB*3[/0' 643)7.62' U1/06' 7.+8/62'
@58/06'ILU=_(LU=2'(-*33V*BDE'':F'-<'
'
@575)+*6/3/,)+C/'73V137)+*5'733137)+*5'758',0*)137)+*5'0/7,)+*56E':Q'-<'
'
L61../)0+,' *A+87)+*5' p/B*A+87)+*5' :(-70B3/662' a7,*J6/52' (-+<2' 8+-180*A137)+*5' :(-70B3/66<q2'
0/84,)+*5':?*1*0+2'!*0/12'=D73)[<':;'-<'
'
\0G75*,7)731[/8'761../)0+,'615)-/6+6E':Q'-<'
'
f/61../)0+[7)+*52'O+5/)+,'0/6*34)+*5'0/7,)+*56E':;'-<'
'
LBB3+,7)+*5'*D')-/'7J*C/'./)-*86'+5'615)-/6+6'*D'6/3/,)/8'J+*3*G+,7331'0/3/C75)'.*3/,43/6E':T'-<'
' ' ' ' ' ' ' ' ' ' ' ''
(4GG/6)/8'0/78+5G&'
'
$E UE'?*G07812'()/0/*6/3/,)+C/'(15)-/6+6&'L'=07,)+,73'LBB0*7,-2'P+3/12'Q%%FE'
QE @E'UE'!700/+072'SE'OC7/05*'!3766+,6'+5'()/0/*6/3/,)+C/'(15)-/6+62'P+3/1#]!Y&'P/+5-/+.2'
9/0.7512'Q%%lE'

;E OE'!E'?+,*37*42'@E'aE'(*0/56*52'!3766+,6'+5'W*)73'(15)-/6+62'P+3/1#]!YE'
KE OE'!E'?+,*37*42'(E'LE'(518/02'!3766+,6'+5'W*)73'(15)-/6+6'HH2'P+3/1#]!YE'
'



 

 

!"#TjK&'L8C75,/8'U7G5/)+,'I/6*575,/':@3/,)+C/2'Q',0/8+)6<'

=0/0/>4+6+)/&'!"#K%;2'!"#KT;':*0'/>4+C73/5)<'
'
\Ji/,)+C/&'W-/',*406/',/5)07331'8+6,466/6')-/'3+.+)7)+*56'*D')-/',3766+,73'Z3*,-'/>47)+*52'758')-/5'
)7V/6'*5/')-0*4G-'0/84,/8'8/56+)1'*B/07)*0':.7)0+A<'D*0.73+6.'+5'+6*.*0B-*46'6B7,/6')*',73,437)/'
)-/'D+573'6)7)/6'*D'+5)/07,)+5G'6B+56'+5'B436/8'^*40+/0'W0756D*0./8'.7G5/)+,'0/6*575,/E'()48/5)6'
N+33'J/'7J3/')*'458/06)758'758'8/6+G5'5/N'/AB/0+./5)6')*'7,-+/C/'8/6+0/8'*Ji/,)+C/6E''
'
(1337J46&'

I/C+/N'*D' /3/,)0*5' 758'54,3/70' 6B+56' #' 75G4370'.*./5)4.'758'.7G5/)+,'.*./5)&' ,3766+,73' 758'
>475)4.'8/6,0+B)+*56'

S70.*0'B0/,/66+*52'/5/0G1'3/C/362'758'Z3*,-'/>47)+*5'

L5G4370'.*./5)4.'*B/07)*06'*D' 6+5G3/'758',*4B3/8'6B+56&'8/56+)1'.7)0+A2'45+)701' )0756D*0.7)+*52'
6B+5'75G4370'.*./5)4.'B0*84,)'*B/07)*062'6B+5'' Y7.+3)*5+7562' )0756D*0.7)+*56' 458/0' )-/'
+5D34/5,/'*D'0D'758'.+,0*N7C/'B436/62',*-/0/5,/')0756D/0'

(B+5'I/37A7)+*5'

(,7370'758'f+B*370'+5)/07,)+*562'^/0.+',*5)7,)'758'-1B/0D+5/'+5)/07,)+*56'

!-/.+,73'6-+D)2'G#C734/2'75+6*)0*B1'

@DD/,)'*D'8+6)*0)+*5'*D'6)04,)40/'758'61../)01'*5'G#C734/''

U*3/,4370'6)04,)40/'8/)/0.+57)+*5'D0*.'a#,*4B3+5G'758'?\@',*56)07+5)6'

U7G5/)+,'D+/38'G078+/5)62'.*3/,4370'8+DD46+*52'?UI'758'@=I'+.7G+5G'
'
(4GG/6)/8'0/78+5G&'
I'I'@056)2'9'Z*8/5-746/52'L'P*V745's=0+5,+B3/6'*D'?4,3/70'U7G5/)+,'I/6*575,/'+5'\5/'758'WN*'
f+./56+*56t':\AD*08'(,+/5,/<'



 

 

!"'TjT&'f/56+)1'^45,)+*573'W-/*01':@3/,)+C/2'Q',0/8+)6<'

=0/0/>4+6+)/&'!"#K%;':*0'/>4+C73/5)<'

U751#/3/,)0*5'N7C/'D45,)+*56e'/3/,)0*5'8+6)0+J4)+*56'758'8/56+)+/6E''

W-/'W-*.76#^/0.+'758'Y70)0//#^*,V'U*8/3E'(37)/0'@A,-75G/'LBB0*A+.7)+*5E''

W-/'Y*-/5J/0GoO*-5')-/*0/.6'758')-/'O*-5o(-7.':O(<'7BB0*7,-E'''

W-/'@A,-75G/#!*00/37)+*5'^45,)+*573E'W-/'S*,73'f/56+)1'LBB0*A+.7)+*5':SfL<E''

W-/'9/5/073+[/8'9078+/5)'LBB0*A+.7)+*5':99L<E''

Y1J0+8'D45,)+*5736'758')-/'./)7#99L'7BB0*7,-/6EW-/'I758*.'=-76/'LBB0*A+.7)+*5':I=L<E''

H.B3/./5)7)+*56'*D'8/56+)1'D45,)+*573')-/*01E'



 

 

!"#TjX&'L8C75,/8'!-/.+,73'f157.+,6':@3/,)+C/2'Q',0/8+)6<'

=0/0/>4+6+)/&'!"#K%;2'!"#K%K2'!"#KT;2'!"#KTK2'!"#T%;':*0'/>4+C73/5)<'

976'=-76/'f157.+,6&'''U*3/,4370'J/7.'6,7))/0+5G2'I/C+/N'*D'B*)/5)+73'/5/0G1'640D7,/E'''
!

f157.+,6'*D'U*3/,4370'!*33+6+*56&'R476+#,3766+,73'758'>475)4.'8157.+,62',0*66'6/,)+*5'758'
07)/',*56)75)E''U+,0*6,*B+,'./,-75+6.'*D'6/3/,)/8',-/.+,73'0/7,)+*56E'I*.+5G'7)*.'
./,-75+6.E'
!

U+,0*6,*B+,'+5)/0B0/)7)+*5'*D'L00-/5+46'B707./)/06E'
!

H5)0*84,)+*5')*',*58/56/8'B-76/'8157.+,62'O07../0b6')-/*01'758'6*3C/5)'/DD/,)6E'
!

U+,0*6,*B+,'0/C/06+J+3+)1'758'8/)7+3/8'J7375,/E''
!

U70,46')-/*01'*D'/3/,)0*5')0756D/0E'
!

^/.)*,-/.+6)01#'6B/,)0*6,*B+,'B0*J+5G'*D')0756+)+*5'6)7)/'758',*5)0*3'*D',-/.+,73'0/7,)+C+)1E'
!

!

(4GG/6)/8'0/78+5G&'

$E W-/*0+/6'*D'U*3/,4370'I/7,)+*5'f157.+,62'?E'@E'Y/50+V6/5'758'^E'"E'Y756/52'\AD*08'

m5+C/06+)1'=0/66E'

QE U*3/,4370'I/7,)+*5'f157.+,62'IE'fE'S/C+5/2'!7.J0+8G/'m5+C/06+)1'=0/66E'

;E U*3/,4370'I/7,)+*5'f157.+,6'758'!-/.+,73'I/7,)+C+)12'IE'fE'S/C+5/'758'IE'ZE'

Z/056)/+52'\AD*08'm5+C/06+)1'=0/66E'

KE W4)*0+736'+5'U*3/,4370'I/7,)+*5'f157.+,62'@86E'UE'Z0*4708'758'!E']73375,/2'I(!'

=4J3+6-+5GE'



 

 

!"#Tjj&'!*.B4)7)+*573'!-/.+6)01':@3/,)+C/2'Q',0/8+)6<'

=0/0/>4+6+)/&'!"#K%;':*0'/>4+C73/5)<''

\5/'-*40'3/,)40/'z')N*'-*406'37J*07)*01'B/0'N//V'

I/C+/N'*D'@3/,)0*5+,'()04,)40/'W-/*01&'Y70)0//#^*,V2'U=Q2'f^W'758',*5D+G407)+*5'+5)/07,)+*5E'
Z76+6'6/)62',*5C/0G/5,/E'
'
9/*./)01'*B)+.+[7)+*52'D0/>4/5,1',73,437)+*52'3*,7)+*5'*D')0756+)+*5'6)7)/2'+5)0+56+,'0/7,)+*5'
,**08+57)/62'B*B437)+*5'757316+62'57)4073'J*58'*0J+)73'757316+62',73,437)+*5'*D')-/0.*8157.+,'
B707./)/06E'
!73,437)+*5'*D'.*3/,4370'/A,+)/8'/3/,)0*5+,'6)7)/6E'
I/B0/6/5)7)+C/'/A7.B3/6E'
'

(4GG/6)/8'0/78+5G&'
$E R475)4.'!-/.+6)012'HE'?E'S/C+5/2'=YH'S/705+5G'=0+C7)/'S+.+)/8E'
QE @66/5)+736'*D'!*.B4)7)+*573'!-/.+6)01#'W-/*0+/6'758'U*8/362'!E'aE'!07./02'a*-5'P+3/1'
758'(*562'S)8E'

;E H5)0*84,)+*5')*'!*.B4)7)+*573'!-/.+6)012'^E'a/56/52'a*-5'P+3/1'758'(*562'S)8E'
KE !*.B4)7)+*573'!-/.+6)01#'7'=07,)+,73'94+8/'D*0'LBB31+5G'W/,-5+>4/6')*'I/73#P*038'
=0*J3/.62'fE'!E'"*45G2'a*-5'P+3/1'758'(*562'S)8E'



 

 

!"#TjF&'=-16+,73'U/)-*86'D*0'H5*0G75+,'!-/.+6)01':@3/,)+C/2'Q',0/8+)6<'

=0/0/>4+6+)/&'!"#KT;':*0'/>4+C73/5)<'
@3/,)0*5+,'758'=-*)*/3/,)0*5'(B/,)0*6,*B1&'@A,+)7)+*5'758'/i/,)+*5'*D'/3/,)0*56#'!*0/'3/C/3'758'
C73/5,/#' /3/,)0*5' 3/C/3' B-*)*/3/,)0*5' 6B/,)0*6,*B1#' ]73/5,/' /A,+)7)+*5' 6B/,)0*6,*B1#' #'
@3/,)0*5+,'6B/,)07'*D')0756+)+*5'./)73',*.B3/A/6' :;'-<' ' ' ' ''''''

]+J07)+*573'(B/,)0*6,*B1&'LBB3+,7)+*56')*'H5*0G75+,'616)/.6#'I7.75'(B/,)07'':$ET'-<'

?UI' (B/,)0*6,*B1#' W+./' 6,73/#' U43)+54,3/70' 758' \0G75*./)733+,' ?UI' 6B/,)0*6,*B1' #U*0/'
,*..*5'6B+5#$_Q'54,3/+2'-1^22 *-=2',1(+2'--1(52'-13=)''#'R47804B*370'54,3/+2'/EGE'+S+2'--Z2'-4?2'-5\'
758')-/+0',-707,)/0+6)+,6'758'7BB3+,7)+*56#'I/37A7)+*5'#'^34A+*573'=0*,/66/6#'?UI'6B/,)0*6,*B1'
*D'B707.7G5/)+,',*.B*4586#'S75)-75+8/'6-+D)''0/7G/5)62'(-+D)3/66'0/7G/5)6#'U43)+B3/'0/6*575,/'
:;'-<' ' ' ' ' ' ' ' ' ' ' ' ''''

@(I'(B/,)0*6,*B1'o'Y7.+3)*5+752'g//.75'+5)/07,)+*52'G#)/56*02'Go6B0/782'G#C734/'75+6*)0*B12'
-1B/0D+5/' ,*4B3+5G2' 758' -1B/0D+5/' 75+6*)0*B1' #' 8+B*370' ,*5)0+J4)+*56' 6B+5' 8/56+)+/6e' /A,-75G/'
,*4B3+5G2' [/0*#D+/38' 6B3+))+5G#'.7G5/)+,' 75+6*)0*B1' #' 3+>4+82' B*N8/0' 758' 6+5G3/' ,016)73' 6)48+/6' #
]70+7J3/' )/.B/07)40/' )/,-5+>4/6#' @A7.B3/6' D0*.' J+*+5*0G75+,2' ,**08+57)+*5' ,*.B*4586' 758'
,346)/06':KET'-<'

U7G5/)+6.#'\C/0C+/N'#'!40+/'758'!40+/#P/+66'37N'o'(4B/0'/A,-75G/'./,-75+6.2'Y/+6/5J/0G#
f+07,#C75' ]3/,V' :YfC]<' *B/07)*0' o' Z3/75/1' Z*N/06' .*8/3#' (B+5' 3788/0' #' U7G5/)+,'
U/7640/./5)62' U/,-75+6.6' *D' .7G5/)+,' ,*4B3+5G' #' ,*4B3+5G' +5' 8+./06' ' #' (+5G3/' .*3/,43/'
.7G5/)6' o' R475)4.' )455/3+5G' #'.7G5/)*' 6)04,)4073' ,*00/37)+*56#' @A7.B3/6&' !4' 8+./062' (B+5'
,346)/06'*D'U562^/2'758'!02'U+A/8'C73/5,/'6B/,+/6':;'-<'

Un66J74/0' (B/,)0*6,*B1#' =0+5,+B3/6#' 35^/'#' H6*./0' 6-+D)2' >47804B*3/' 6B3+))+5G2' .7G5/)+,'
-1B/0D+5/'6B3+))+5G2'6/3/,)/8'7BB3+,7)+*56'+5'^//('616)/.62'^/#('616)/.6#'Z+*+5*0G75+,'616)/.62'
!70J*513',*.B*4586':$ET'-<'

f+DD07,)+*5' ./)-*86&' f+6)+5,)+*5' 7.*5G' `#0712' 5/4)0*5' 758' /3/,)0*5' 8+DD07,)+*5' )/,-5+>4/6#'
(+5G3/',016)736'758'+5)/0B0/)7)+*5'*D'0/643)6'D0*.'`#071',016)733*G07B-1':$ET'-<'

(4GG/6)/8'0/78+5G&'
:$<' @E' LE' ]E' @J6N*0)-2' fE' PE' YE' I75V+5' 758' (E' !078*,V2' ()04,)4073' ./)-*86' +5' H5*0G75+,'
!-/.+6)012'@SZ(2':Z37,VN/33<2'$lFjE'

:Q<'IE'(E'f07G*2'=-16+,73'U/)-*86'+5'!-/.+6)01':(7458/06'B4J3+6-+5G<'

:;<'IE'LE'(,*))'758'!E'UE'S4V/-70)':@8+)*06<'LBB3+,7)+*56'*D'=-16+,73'U/)-*86')*'H5*0G75+,'758'
Z+*+5*0G75+,'!-/.+6)012'Q%%j'p736*'7C7+37J3/'76'@5,1,3*B/8+7'*D'H5*0G75+,'!-/.+6)012'T']*34./'
(/)q'



 

 

!"#'Tjl&'=*31./0'!-/.+6)01':@3/,)+C/2'Q',0/8+)6<'

=0/0/>4+6+)/&'?*5/''

f/D+5+)+*5&' =*31./02'.*5*./02' 0/B/7)' 45+)2' B*31./0+[7)+*5#' !3766+D+,7)+*5&' =*31./06' J76/8' *5'
6*40,/' 758' B*31./0+[7)+*56#B*31./0' ,*.B*6+)+*5' 758' 6)04,)40/#' ?*./5,37)40/#' Hm=L!2' ?*5#
Hm=L!2' 6)04,)40/#J76/82' 758' )078/' 57./6#' W1B/6' *D' B*31./06' J76/8' *5' )-/+0' .*3/,4370'
6)04,)40/':3+5/702'J075,-/82',0*66#3+5V/82'J3*,V<'758'6)/0/*,-/.+6)01'*D'0/B/7)+5G'45+)6':W7,)+,+)1'
+5'B*31./06<#'@DD/,)'*D'=*31./0'6)04,)40/'*5')-/+0'B0*B/0)+/6':;'-<'

=*31./0'(15)-/6+6&'()/B2',-7+5'758'.+6,/3375/*46'B*31./0+[7)+*56#'O+5/)+,6'*D'B*31./0+[7)+*5#'
L5+*5+,2' !7)+*5+,2' LWI=2'I\U=2'IL^W2' ^0//' 078+,73' B*31./0+[7)+*5#' =*31./0+[7)+*5' *D' ,1,3+,'
*0G75+,' ,*.B*4586' #' I/7,)+*56' *D' 615)-/)+,' B*31./06' #' Z+*3*G+,73' B*31./06' #' H5*0G75+,'
/3/./5)6' +5'B*31./06#'()7)/'*D'=*31./0+[7)+*5&'@.436+*52'f+6B/06+*52'(*34)+*52'(*3+8#6)7)/'/),E'
:X'-<' ' ' ' ' ' ' '

=*31./0' ,-707,)/0+[7)+*5' #' !-/.+,73' 757316+6' *D' B*31./062' 6B/,)0*6,*B+,' ./)-*86#HI2' ?UI2'
@(I2' `#I71' f+DD07,)+*5' 757316+6#' ' U+,0*6,*B1#' 3+G-)' U+,0*6,*B12' @3/,)0*5' U+,0*6,*B1' 758'
@3/,)0*5' f+DD07,)+*52' (,755+5G' /3/,)0*5' .+,0*6,*B1#' W-/0.73' 757316+6#' f(!2' W9L2' fUL2'
I-/*3*G12'=-16+,73')/6)+5Ge'6)0/66#6)07+5'B0*B/0)+/6'+5')/56+*5':KET'-<'

U*3/,4370'P/+G-)6'758'(+[/6&'(*34J+3+)1'B707./)/062'W-/0.*8157.+,6'*D'.+A+5G2'^3*01#Y4GG+56'
W-/*01'D*0'B*31./0'6*34)+*52'^3*01#Y4GG+56'B707./)/02'=*31./0'6-7B/'758'6+[/2'./7640/./5)'
)/,-5+>4/6#C+6,*6+)12',*33+G7)+C/'B0*B/0)+/62',-0*.7)*G07B-12'3+G-)'6,7))/0+5G':g+..'B3*)<':;'-<'

=-16+,73'()7)/'758'U*0B-*3*G1&'!016)733+5/'758'L.*0B-*46'6)7)/#'W-/0.73' )0756+)+*56#'93766#
I4JJ/0' )0756+)+*5' #' U/,-75+,73' B0*B/0)+/6|' 6)0/66#6)07+5' J/-7C+*40' #' @376)*./02' ^+J/06' 758'
=376)+,6':;'-<'' ' ' ' ' ' ' ' ' '

=*31./0' Z3/58' 758' ?75*,*.B*6+)/6&' =0/B707)+*52' W1B/6' *D' J3/5862' )1B/6' *D' 575*D+33/062'
W-/0.*8157.+,73',*56+8/07)+*562'=0*B/0)1'/5-75,/./5)62'm6/6':$ET'-<''''

LBB3+,7)+*5' *D' (15)-/)+,' =*31./06&' U7)/0+736' 758' Z+*3*G+,73' +.B*0)75,/' 758' 46/6E'
?75*.7)/0+7362' !*584,)+5G' B*31./062' =*31./06' D*0' @5/0G1' 7BB3+,7)+*56E' =-16+,73' 76B/,)6' *D'
B*31./06':$ET'-<'' ' ' ' ' ' ' ' ' '

(4GG/6)/8'0/78+5G&'
$E SE'YE'(B/03+5G2'H5)0*84,)+*5')*'=-16+,73'=*31./0'(,+/5,/2'P+3/1':$lFX<''
QE YEIE'L33,*,V'758'^EPE'S7.B/2'!*5)/.B*0701'=*31./0'!-/.+6)012'=0/5)+,/'Y733':$ll%<'
;E 9/*0G/'\8+752'=0+5,+B3/6'*D'=*31./0+[7)+*52'K#)'@852'a*-5'P+3/1':Q%%K<''
KE UE'=E'()/C/562'=*31./0'!-/.+6)01&'L5' H5)0*84,)+*5' :Q/''@85<2'\AD*08'm5+C/06+)1'=0/66'
:$ll%<'

TE ^EPE'Z+33./1/02'a0E2'W/A)J**V'*D'=*31./0'(,+/5,/':$lFK<2'B7B/0J7,V'
XE I/3/C75)')*B+,6'D0*.'.*8/05'3+)/07)40/'



 

 

!"#TF%&'?7)4073'=0*84,)6'758'U/8+,+573'!-/.+6)01':@3/,)+C/2'Q',0/8+)6<'

=0/0/>4+6+)/&'?*5/'
'

Z+*615)-/6+62')*)73'615)-/6+62'6)04,)40/'/34,+87)+*5'758'J+*3*G+,73'6+G5+D+,75,/'*D'6/3/,)/8'57)4073'
B0*84,)6E':$Q'-<'
'
H5)0*84,)+*5')*'804G'8+6,*C/01&'(*40,/6'*D'804G6#57)4073'B0*84,)62'804G6'D0*.'*0G75+,'615)-/6+62'
804G'8+6,*C/01'758'8/C/3*B./5)':Q'-<'
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' ' '
f04G' 6)04,)40/' 758' J+*3*G+,73' 7,)+C+)1#B-70.7,/4)+,7331' +.B*0)75)' D45,)+*573' G0*4B6'
B-16+,*,-/.+,73'B0*B/0)+/6'*D'804G62'/3/,)0*5+,'/DD/,)62'6B7)+73'B0*B/0)+/6'*D'804G6'^7)/'*D'804G6'
+5')-/'J*81#7J6*0B)+*52'8+6)0+J4)+*52'./)7J*3+6.2'758'/A,0/)+*5E'!-/.+6)01'*D'804G'./)7J*3+6.2'
.*8+D+,7)+*56' )*' 8/,0/76/' ./)7J*3+6.2' B0*804G6' U*3/,4370' ./,-75+6.' *D' 804G' 7,)+*5#804G'
)70G/)62'0/,/B)*062'/5[1./62'54,3/+,'7,+862'5*5#0/,/B)*0')70G/)6':T'-<'
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
!-/.+6)01' *D' 6/3/,)/8' 804G' ,3766/6#B-70.7,*8157.+,2' ,-/.*)-/07B/4)+,2' 75)+J7,)/0+732'
75)+C+0732' 75)+5/*B376)+,2' ,708+*#C76,43702' !?(2' 75)+-+6)7.+5/2' 8+7J/)+,2' 7573G/6+,' 758' 75)+#
+5D37..7)*01'804G6E':T'-<'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'
(4GG/6)/8'0/78+5G&'
'
$E OE'!E'?+,*37*42'!3766+,6'+5'W*)73'(15)-/6+62']*3'$2'Q'758';E'
QE aE'YE'^4-0-*B2'9E'S+2'\0G75+,'(15)-/6+6&'!*5,/B)6'758'U/)-*862';&''/8+)+*52']!Y2'$llKE'
;E aE'U7552'!-/.+,73'L6B/,)6'*D'Z+*615)-/6+62'\AD*08'm5+C/06+)1'=0/662'$llKE'
KE IE'ZE'(+3C/0.752'W-/'\0G75+,'!-/.+6)01'*D'f04G'f/6+G5'758'L,)+*52'Q/''/8+)+*52'@36/C+/02'
?/N'"*0V2'Q%%KE'

TE 9E'SE'=7)0+,V2'L5'H5)0*84,)+*5')*'U/8+,+573'!-/.+6)01#T2'\AD*08'm5+C/06+)1'=0/662'Q%$;E'



 

 

!"#TF$'H5)0*84,)+*5')*'Y+G-'@5/0G1'U7)/0+736':@3/,)+C/2'Q',0/8+)6<'

=0/0/>4+6+)/&'?*5/'

Z0+/D'0/C+/N'*D')-/0.*8157.+,6&'S7N6'*D')-/0.*8157.+,62'f/D+5+)+*5'*D'-/7)2'/5/0G12'+5)/0573'

/5/0G12'/5)-73B12'D0//'/5/0G1'758'/5)0*B1E'I/37)+*56-+B'J/)N//5'}@'758'}Y2'!7'758'!8E':Q'-<'

W-/0.*',-/.+6)01&'()758708'/5)-73B1'*D'D*0.7)+*52'/5)-73B1',-75G/6'+5'0/7,)+*562')-/0.*'

,-/.+,73'/>47)+*562'-/7)'*D',*.J46)+*52'Y/66'S7N2',73,437)+*56'*D'/5)-73B+/6'D*0'C70+*46')1B/6'

*D'0/7,)+*56E':Q'-<'

I/>4+0/./5)'D*0'Y+G-'@5/0G1'U7)/0+736':Y@U<&'@AB3757)+*5'D*0'/5/0G1'0/3/76/'46+5G'J*58'

/5/0G1',73,437)+*562'/5/0G1'0/3/76/'N+)-'0/6B/,)')*'-/7)6'*D'D*0.7)+*52'-/7)'*D'/AB3*6+*52'

f/56+)1'D7,)*02'*A1G/5'J7375,/E'':T'-<'

]*34./'*D'G76'758'-/7)'0/3/76/6'+5'75'/AB3*6+*52'=0/6640/'758')/.B/07)40/'0+6/'+5'75'

/AB3*6+*5'0/7,)+*52''/AB3*6+C/'B*N/0'758'B*N/0'+58/AE':;'-<'

f/,*.B*6+)+*5'B0*84,)6'D0*.'/AB3*6+*5'0/7,)+*56&'O+6)+7V*N/6V1#P+3V+56*5'043/2'.*8+D+/8'O#P'

043/2'(B0+5G/0#I*J/0)'043/2'N7)/0#G76'/>4+3+J0+4.2'8/)/0.+57)+*5'*D',*.B*6+)+*5'*D'8/,*.B*6+)+*5'

B0*84,)6'46+5G'/>4+3+J0+4.',-/.+6)01E':K'-<'

Z*.J',73*0+./)/02'm6/'*D'W9#fWL'758'f(!'D*0'8/)/0.+57)+*5'*D'C70+*46'/5/0G/)+,'B707./)/06'

*D'Y@UE':Q'-<'

!366+D+,7)+*5'*D'Y@U&',3766+D+,7)+*5'J76/8'*5',-/.+,73'G0*4B6'B0/6/5)2'L,)+C7)+*5'/5/0G1'

0/>4+0/8'D*0'+5+)+7)+*5'*D'Y@U2'!3766+D+,7)+*5'J76/8'*5'/AB3*6+C/'B*N/0'758'/5/0G1'0/>4+0/8'D*0'

+5+)+7)+*5'*D'Y@UE':;'-<'

Z405+5G'*D'Y@U2'8/)*57)+*5'758'8/D37G07)+*5'B0*,/66/62'B0*B/3375)'758'B10*)/,-5+,6E'=0*B/3375)'

,*.B*6+)+*52'D4/32'*A+8+[/062'J+58/062'B376)+,+[/062')-/0.+)/'.+A)40/2'758'*)-/0'+5G078+/5)6E':Q'-<'

(15)-/6+6'*D'0/B0/6/5)7)+C/'/A7.B3/6'*D'Y@UE':Q'-<'



 

 

!"#TFQ&'U*3/,43/6'758'U7)/0+736'D*0'@3/,)0+,+)1'=0*84,)+*5'758'()*07G/':@3/,)+C/2'Q',0/8+)6<'

=0/0/>4+6+)/&'?*5/'

U*3/,43/6'758'U7)/0+736' D*0'@3/,)0+,+)1'()*07G/'f/C+,/6&'=0+.701'758'6/,*58701'J7))/0+/6'758'
)-/+0' N*0V+5G' B0+5,+B3/62' /3/,)0*8/' 0/7,)+*562' H5*0G75+,' 758' \0G75+,' U7)/0+736' D*0' 75*8/62'
,7)-*8/6' 758' D*0' )0756B*0)' *D' /3/,)0*56' 758' +*56E' S+>4+8' 758' 6*3+8' /3/,)0*31)/6' 46/8' +5' )-/'
J7))/0+/6E''

U*3/,43/6' 758' U7)/0+736' D*0' I/5/N7J3/' @3/,)0+,+)1' Y70C/6)+5G' f/C+,/6&' =-*)*C*3)7+,' /DD/,)E'
]70+*46' )1B/6' *D' 6*370' ,/336' 758' )-/+0' *B/07)+5G' B0+5,+B3/6E' ' H5*0G75+,' 758' \0G75+,'
(/.+,*584,)*062'/3/,)0*5')0756B*0)'758'-*3/')0756B*0)'+5'6*370',/3362'/DD+,+/5,1'*D')-/'6*370',/336'
758'/5/0G1'B71J7,V')+./E'

'

'

'

'

'

'

'

'

'

'

'

'



 

 

!"#TF;&'!oY'^45,)+*573+[7)+*5':@3/,)+C/2'Q',0/8+)6<'

1) Origin and earlier reports: Concept and classification of C-H functionalization, C-H 
functionalization of acidic C-H bonds, C-H functionalization of less acidic C-H bonds (2h) 
 

2) Friedel-Crafts reaction, intramolecular Friedel-Crafts reaction, asymmetric intramolecular 
Friedel-Crafts reaction, application to synthesis of natural products and bioactive compounds 
(3h) 
 

3)  Free radical mediated C-H functionalization reactions, Breslow remote functionalization and 
applications, other reactions (3h) 
 

4) Fujiwara–Moritani reaction, Heck  reaction including asymmetric Heck reaction, 
intramolecular Heck reaction, asymmetric intramolecular Heck reaction,  application to 
synthesis of natural products and bioactive  compounds,  Catellani reaction (5h)  
 

5) Baylis-Hillman reaction, asymmetric Baylis-Hillman reaction, intramolecular Baylis-Hillman 
reaction, asymmetric intramolecular Baylis-Hillman reaction, application to synthesis of natural 
products and bioactive compounds (5h)  
 

6) C-H functionalization via C-H activation, origin of C-H bond activation and earlier reports, 
development of concept of C-H functionalization via C-H activation, asymmetric C-H 
functionalization via C-H activation, intramolecular version, asymmetric intramolecular version, 
application to synthesis of natural products and bioactive compounds  (5h)  
 

7) Miscellaneous reactions (1h)  
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!"#TFK&'^3*N'!-/.+6)01'758'=0*,/66'H5)/56+D+,7)+*5':QE%',0/8+)6<'

=0/0/>4+6+)/&'MSc courses up to 3rd year of Integrated 5 year MSc / BSc degree courses for 2 
year MSc  

!*5)/5)6&'

Introduction to flow chemistry and its advantages (2) 

Recapitulate basic concepts of physical chemistry and reaction kinetics (2) 

Principles and equations of flow chemistry (3) 

Heterogeneous catalysis in flow chemistry reactions (4) 

Pharmaceutical synthesis in flow reactors (5) 

Different types of flow reactors (2) 

Hazardous batch reactions done with ease in flow (3) 

Handling of solids, liquids and gases reactants in flow (2) 

Manufacture of Entresto/ commercial drugs in flow chemistry process (2) 

Crystallization of polymorphs, cocrystals and salts in flow mode (4)  

Important safety aspects essential in flow chemistry (2) 

Video illustration of flow reactions (1) 

Lectures by eminent academics covering recent research (3) 

Brainstorming on design / development of batch to flow reactions by students (2) 
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