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-, f.i'.:Gt1,;:=;;$;:fflDNA ( d s DNA) -tz:,,-ij--1:;vjQYl::-tz:,,t-,,1:,,:;;1..-5.1-72 ( 
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n< ' N L R C 4 * f;:_ ,;:1: N L R p 1 ,;: tt L, L ,;:1: "t ? 1: ~;t T,t. \, \ 0 ftE. (]) rel (;: ~ ~ f-j" {1 ~ n L \, \ Q 
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•y -7, S Q "' ta: ffi = ~ ~ © ~ ~ ffl PX 4w.l ~ m flt, Q o 

[0020] 
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- 1 8 tJJ lffi , f,t, i::, 1.1 ,: 7 ~ 1-- - :,,- A M 00! ,E tf- Ito it ~ tL Q o L. © f;:_ d.> , ffi - ~ ~ © f I:; "8- to/1 ,: 
J: Q N L R P 3 © ~ ~ 8tJ ~..ll ~ ,;1: • ~ ~ © T mt • fiE :,,- // T JI., ~ Ito it L, • f,'.E ? --C I L - 1 ill ffi 
¥&J:Y~m-fiEffi~cL--C~~1:~QL..C#b~Qa 
[0034] 

m I L - 1 ~ • ~ jf!J ,;i: , N L R P 3 ft< ff •ti -fPc ~ ffi , 'l,U X tr fig OJ -1 :,, 7 5 x ',/ - .b. ( f~U;t 
lcl: , N L R C 4 , N L R P 1 , N L R P 6 , A I M 2 ) ,;: J: -::> --C "i!E_ ~ ~ ;tL. Q I L - 1 ~ / 

r:l ,:,, ? L, • ~ 1'i © n: lffi. I: J: --=> -C ~ ~ ~ :h. Q I L - 1 tt , ~ IJll ~ 1;: M 9 Q ;t- A 1--- Ito frep © f;:_ i:IJ 
i;: ~ ~ 1: ~ 1,) ffl ,l-, o fy!J X l;;l: , I L - 1 / I L - 1 R ta m 1'i!J ~ ~ i:t T I..\ Q ffi ~ it ...t. ~ fl ~ ~ 
OJ fl ffi $ ii :1.r□ ~ ~ T " L. © f;:_ 11.> , * ft. S • ,: J: ,l-, N L R P 3 © ~ ~ 8tJ ~..ll ffl ,;1: , m I L - 1 

~-•~c~x--c«~~•tt~••~~~k~L•Q. m 
[0035] 

N L R P 3 / 7J A 1 ~ - ii - 1 * ,;: J: ? T "i!E_ ~ ~ :h. Q I L - 1 {J .15 J: rJ I L - 1 8 ,;1: , C 

D 4 T h 1 7 M 00! t:> J: 1.f -y 8 T M 00! ,: J: ,l-, I L - 1 7 ~ ~ ~ ffl_ 51t ~ t! ,l-, © t;: ffi: ~ fJ: 19: tU 
~ m ? 0 I L - 1 /3 t:> J: 1.1 I L - 1 8 ,;1: I L - 2 3 C ffi ffi: f'F m l., --c ' )'.. t 1J C D 4 T h 

1 7 M 00! I: J: Q , t:> J: 1.f T C R M €; OJ ff -1±. t",t. L 1: -y 8 T *III 00! ,::: J: Q I L - 1 7 ~ ~ ~ ~ §B 

9 Q O I L - 1 ~ ~ 'ti I L - 1 7 ~ * f;:_ ' ~ 1D ' I ~ ffi kl< m ' 00 tm 1J ry X =J- ' 2 ~ ~ kl< m 
, J7 T □ - .b. •ti W! ft. fiE , He! Iffi , • Jil , t:> J: rJ lli :If- 1: t;t Diffi ,~ 1;: 00 ~ L, T I..' Q o 

[0036] 

&*et.l~. LhG©~ ■ ~:ti~h~. M ■ ~~~ffl9Q~ ■ -©-f'Fffl©;;;r:;;:~"8-~J:-::> 

--C i:11 ~ jE&, L. ~ :ti Q Ml ai x ? r:i 7 7 - :J , ~ ~ M 00! , a: f;:_ ,;1: ~ ~ ? □ -7' t,, 7 © fi5 'ti 11:; ~ <a tJ 30 

L. c tf ~t!. i:IJ I':, ;ti --C 1,,, Q ., N L R P 3 !;t L. OJ. ,'F ffl-¥ ~ ~ ~ ¾] l, , I L - 1 "lb. /:tl ~ ~ ~ . ;;;r:;;: 
~ t.t. •ft~ I& i; l'!i < ~ ~ ~ sl ~ iEi\ L. TO L. ® ~ f¥ -tJ< ~•ti~* t;:. i;i: ~ JIJ fi5 •ti ft; c t.t. Q ~ s ,: 
~ a tf ~ I_; , ~ < OJ ~ ffi ,:::. N L R P 3 ff ~ .g. T Q ;: c -fJ< ~ ~ :ti Q • EB ~ ~~ Elf.I 9 Q o N L R 

P 3 fi5 '~ fl:; ~ ~J.j <• J: ? I: ,'F m T ¢ ~..ll ~ 1'i!J ,;i: , t © f;:_ 11.> , I L - 1 7 w! §B, f,J. G rJ ,: I L -

1 ~~~-~S~Q~m~1EfTQ.:c~1:~¢o 
0 0 3 7 ] * ffl ~ El}3 ifi!ll S: ,: S 1,,, T , ffl ~ r a° t.' ( C O m p r i S e S ) J , r <a h 1: I,,' Q ( C O m 

p r i s i n g ) J , r -a; tJ ( i n c I u d e s ) J , r <ah 1: 1,,, ,l-, { i n c I u d i n 

g ) J , * f;:_ !;t ~ -irJ L, f;:_ m ~ ,;1: , 1F ~#. :?-I- ~ fJ:. "2J a- ~ ■ AA L, , • .6x ~ * © 1J A t- ~ ~ t; 1i $ 

* f;:_ l;t *.ll .6x • l;t L. ;tL. ~ © • .Eoc ~ * © Jj- ~ g tJ ~ © 1: fJ: < , 1J .::Z t- ft. ~ :ti --C 1,,, f,t. 1,,, 1-t!?, © ~ .6x 40 

~~t, +73--a;Jj-f~Q 0 

[0038] 

fl!! ,: ~ l'1) i::, :n -c 1,,, t,j:. 1,,, ~R LJ , * B.13 m -s: 1: ~ m ~ :ti Q -t ~ --c ® ~ titrr ~ o J: -a M ~ etJ m ~ tt 
. *H~#~9Qfi'.E*~ffi©~-~~J:?--C-B~~-M~:tiQ~©c~-© ■ AA~~9 
Q 0 

[0039] 

m ig r ~ ~ ~ C L L ~ B i:iJ f:ig fJ: iii[ J ,;1: ' * B}3 *III -s: -c:· ~ m ';! ti, Q C ~ ' ~ • * f;:_ tt ~ pJr =Mt 
~©kd.>~--~~~~~1:~Q-. Mx~~~~cl,T~Bi:iJftfJ:#Wtt•&*k~D 
( fflt ~ a: f;:_ ,;1 1Ef ~ • & t:> J: 1.f fflt ~ a: f;:_ i;t 1Ef ffl ® ~ <a t.· ) ti' ~ ~ ~ ~ n Q • ~ a AA '9 ¢ o ~ 

~ ~ c L, T ~ B i:iJ ~ f,j:_ • le!: , J7 JI., 7J 1J a: f;:_ ,e1: J7 JI., 7J 1J ± ffi . J7 :., -=E- = ry b. , J7 JI., ~ .= r'J b. 50 
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, tt, if )L, ::::i -ij- ~ ::,, , ~ 1t. #.I , fult M ~ , A JL, * ::,, M ~ , m fult M m , fill! M m , ? I ::,, M m, 
m E M , m E M * ~ ~ , 1J ::,, M ~ , wt. M ~ , m wt. M ~ , 

1J ::,, =r M , 7 1.,., -1 ::,, Dt , -t- -:I' 1/ 11,, 

M , 7 7 Jt, M , ::::i " ? D, ~ M ~ , ~ ,'Ill-~ M ~ , T v 7 1y v - 1-- , '" -=c- Mm , t'.' r:?. 5 Y ::,, 
, r:?. ? -'r ::,, M ~ , as J:. r.f S - ;I. -'r JL, ;I. -'r :-:1- = ::,, ~ r,t. c ¼ g ,t; ff tJ, G ~ tR ~ :tt. ~ Q o 

[0040] 

m ig r Y Jt, =f- Jt, J i;t , f,IJ x ,;r 1 ~ ~ 1 2 1@ 0) JN. * ~ r , * * L- < ,1 1 ~ ~ 9 fi 0) JN. * mt 
r , J:. t.J "Vt a; L, < la: 1 ~ ~ 6 fi <D wt. * ~ r , ~ G I:: J:. t.J "Vt a: L, < it 1 ~ fiJ 4 fi 0) wt. * ~ r 
, r,t. as ~ G t::. J:. t.J "Vt a: L, < ,a: 1 ~ 2 111 0) ~ * ~ r ¼ gt;-~~£ tc it ?.l'" +RY Jt, cf- Jt, m if!~¼ 
~ ~ 9 -ti o Y JL, cf- JL, ¥ <D -i§IJ Ii , ;I. -r JL, , I -'r )L, , 7' r:l t'.' JL, , -1 'J 7' r:l t'.' JI., , n - 7 -r Jl, , 

s - 7 -'r Ji., , -1 'J 7 -'r JL, , t - 7 -'r Jt, , r:?. ::,, -'r JL, , -1 'J r ~ JL, , 2 - :I- -'r JL, 7 -'r Jt, , 3 - 10 

;I. -'r )L, 7' -'r JL, , ,..__ cf- 1/ JL,, ,..__ -:f -r JL,, 2 - ;I. -'r Jv r:?. ::,, -'r Jv , 3 - ;I. -'r )I,, ~ ::,, -'r )v , 4 - ;I. 

-'r JL, r:?. ::,, -'r Ji., , 2 - I -'r Ji., 7' -'r Ji., , 3 - I -'r Ji., 7' -'r Ji., , ~ ? -'r Ji., , .J -= Ji., , :r 1/ Jt, , '7 ::,, 

T 1/ )I., ' ~ T 1/ Jv fJ: C iJ'- G T.t. ,ti ff tJ'- G ~ tR. ~ :tt. f~ Q O ia ~ ~ :tt. Q IN. * l'l ,1 ' wt. * ~ m as J:. 
r.f wt. * ?.l'" ~ 1t. ¼ ~ ~ "9 -ti tJ< , 1.,' -r' :tt. -/J' 0) ~ ~ ¥ ,::. ~ ""t -ti ER * mi: r , f9U x ,t , ~ ER * Im r -/J' 

G ?.l'" ~ 1t. L, fc Y JL, ::::i cf- 1/ ~ :tl ¥ <D ~*Im r t,t. c it g a: r,t. \,' o ii: if! r Ji., cf- Ji., ti, 1, □ ( f~U ;t 
~cl:, C I , F , B r , a3 J:, r.f I ) , I\ r:l If ::,, 1t. r JI., cf- JL, ( @J x. it, C F 3 , 2 - B r - I 

-'r JI.,, C H 
2 

F , C H 
2 

C I , C H 
2 

C F 
3 

, a; tc it C F 
2 

C F 
3 

) , I::. t-' □ cf- 1/ JL,, Y 

~ .1 , 1J ;t, ,r- ::,, M , 1J Jt, ,r- =f- -ij- ~ t.: , y Jt, =f- ;t, y ~ .1 , r 1J - ;1., r ~ .1 , r Ji., ::::i ::\=- 1/ , 7 

•J - ;t, ~ =f- 1/ , = t-- r:l , y :,; i.: , 1/ Y .1 , -'r ~ , A Jt, * ::,, M, fult M , 1J ::,, M , as J:. r.J * A 

:;t-. ::,, D fl' G fJ: -ti ff b" G ~ tR ~ :tt. -ti 1 -::> ~ J:.. 0) :g13. ?.l'" 1:: J:. -:;, -c ~ ~ ~ :tt. tc r Ji., ::\=- Ji., , t.t. G r.J ,::. 20 

r f:E ~ i::. ~ ~ ~ ti tc J 0) ;l:E'. ~ 0) T -e i~ Bi.I ~ ti -ti ti 0) ¼ ~ t' 0 r J7 ;1., cf- v ::,, J ¥ it , = filli r 
JL, :\=- JL, ¥ c l'iiJ ~ ,::. JE. ~ ~ ti -ti o 

[0041] 

m ~g r r ;t, 'T = ;t, J 11 , 2 ~ 1 2 111 0) wt. * im -=r , * * L- < ,1 2 ~ s -m 0) ~ * ffli: -=r , J:. r.J * £ L, < l;t 2 ~ 6 1~ 0) wt * ~ r ¼ fl L, , 1-" t,t. < c ti 1 -::, 0) ~ * - ER * = m ~ '8- ¼ fl "9 -ti , 

~ ~ f□ ~ j!l_ £ fc l;t ~ ~ ~ 1t. 7.1< * ¥ ¼ ~ ~ 9 -ti ., &::, ~ ,::. lit l5 -C , J7 JI., 'T-= JI.,¥ it~ JE'. ~ ti tc 

ti 0) wt * ~ r ~ fl L, 1~ , f,IJ x ,t , ~ ~ £ tc ,;t ?.l'" tR re ~Ll 1::. 2 , 3 , 4 , 5 , £ tc it 6 ffl 0) w:t. * mt r ~ fl "9 -ti -Y JL, 'T = JL, ¥ ¼ ~ t' C 
2 

~ C 
6 

r Ji., 'T = JL, -e iY.l Q o ia ~ ~ :tt. Q ~ * 0) ~ £a: 

, &lt * ~ m s J:. r.1 wt * ?.]'" ~ 1t. ,::. oo 9 -ti t; 0) -e &1> LJ , \,, -r' ti 1;, (J) ~ ~ ¥ ,::. ~ ""t Q ER * mi -=r -z 
~ a; fJ: 1.,, 0 r JL, 1T -=- JL, ¥ 0) {91J ia:, .I. T = JL,, 7' r:l r:?. = JL,, -1 '.I -J' i::i ~-=-Ji.,, -:1 T = Ji.,, s 30 

- as J:. r.J t - 7 T -=. JL, , r:?. ::,, T .=. JI.,, ,.,.._ :\=- 1! .=. JI., , ,.,.._ -:f ly - 1 , 3 - 1/ I = JI., , ,..__ ::\=- -lj- -

1 ' 3 - 1/ .I. -=- JI., ' / -;- - 1 ' 3 ' 5 - r- 1J I -,:- JL, t.t. i!. t;, G t.t. Q ff 1;, I:, ~ tR ~ :tt. 1~ Q O fg 

~ Y JL, J;r -=. JI., Ii, ,, r:l ( -i§IJ x ,t, C I , F , B r , .13 J:. r.J I ) , ,, □ If::,, ii:'.. r JL, ::\=- JI., ( iU 
x i;t , C F 3 , 2 - B r - .I. -r J L, , C H 2 F , C H 2 C I , C H 2 C F 3 , a: f;:_ t1 C F 2 

C F 3 ) , l::. " r:l :\=- 1/ JL, , J7 ~ / , 7J JI., ,j{ '.;/ ft , 7J JL, ,j{ :,\=- -lj- ~ " , y JI., ;:\=- JI., y ~ / , "J7 IJ 
- Jt, r ~ .1 , r Jv ::::i =f- 1/ , r 1J - Jt, :-:1- =f- 1/ , =- r- □ , r v i..:- , 1/ r J , -'r ~ , A ;1,, * ::,, M 
, fult M , 1J ::,, M , as J:. rf * A * ::,, M ti' G t.t. -Q ff tJ' i; ~ tR ~ ti -Q 1 -::, .1;1. J:.. 0) '€$ 1t ,::. J:. -:i -c mi 

:tl ~ :ti fc Y JL, 'T = JL, , r,t. G rf i::. r ff: ~ ,::. ~ ~ ~ :tt. tc J © ;l:E'. ~ © T -e ~ B_ij ~ :tt. Q t, © ~ g t' 
0 r Y 11., 'T = 1.,, ::,, J ¥ 11, = flffi r JI., 'T = 11,, ¥ c IP] tl ~::. JE. ~ ~ n Q 0 

[ 0 0 4 2] 40 

m ig r J7 JI., =\=- = JL, J Ii , 2 ~ 1 2 111 0) ifR. * Im r , * a: L, < ,1 2 ~ 9 ffl (J) ~ * Im r , J:. t.J * £ L, < l;t 2 ~ 6 1~ (J) wt * ~ r ~ fl L, , P r,t. < c ti 1 -::, © ~ * - &lt * = :m ~ -g. ~ fl "9 Q , 

~ ~ f□ ~ j!l_ £ tc l;t ~ ~ i3J: 1t. 7.1< * ¥ ¼ a~ ""t -ti c &::, ~ ,::. lie.- l5 -C , r JL, cf- -=- JI.,¥ ,1 ~ JE'. l'l 0) ~ * lJil. r ¼ fl L, ffl , {91J ;t Ii , @. ffl a: tc la: ?.l'" ~ 1§2 ~J ,::. 2 , 3 , 4 , 5 , £ tc i;;1: 6 @ © .iJ½ * Im r 
~ fl 9 Q J7 JL, cf- = JL, ~ ~ g t' C 

2 
~ C 

6 
J7 JL, cf- = JL, -e iY.l Q o Be. ~ ~ :ti Q &lt * 0) ~ ,1 , w:i: * 

~ ffl- J3 J:. lj &lt ffi: ::iJ" ft 1t. ,;:: 00 ""t -Q t> (J) -e S ~) , 1.,' -r' ti fl' © ~ ~ ¥ i::. ~ ""t Q ~ * Im r ¼ g * t.t. 
1.,, o 7 JI., cf- = JL, £ (J) {91J ';j: , I 7" .=. JI.,, / □ /"\. JL, :¥ JL,, / 1-- - 1 - 1 '.;/ 1 JI., , / 1-- - 2 - 1 

::,, 1' JL, t,t. c iJ' G t,t. Q ff D" G ~ tR ~ ti ffl -ti o J;: ~ r JL, :\=- = JL, it , " i::i ( iU x it, C I , F , 

B r , as J:. r.f I ) , ,,.. r:l 'T ::,, ft, 7 JI., cf- JL, { f;U X it, C F 3 , 2 - B r - I -'r JI,, , C H 2 F 

, C H 
2 

C I , C H 
2 

C F 
3 

, * tc ,a: C F 
2 

C F 
3 

) , I::. t,:' □ ::\=- 1/ Jl, , r ~ / , :t.J JI., ,j{ ::,, 50 
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M ' jJ JI., ;f{ ::\=- -tj- ~ ~ ' y JI., ::\=- JI., y ~ ./ ' y IJ - JI., y ~ ./ ' y JI., .::::i :cf- y ' y IJ - JI., ::t :cf- y ' 

-=- f-. □ , Y :J ~ , Y Y .I , -'f- ::t , 7.. J 1., ,t- ::,, M , &t ft , 1) :.,, M , .l3 J: rJ ,t- 7.. ,t- ;,, M fJ' 6 f,J:. Q 

ff fJ' 6 ~ tR ~ ;h, -Q 1 -::> J;l ....1:. <D if~ 71' ,::. .J: ? T mi ~ ~ ;ti, t.:. Y J l,, =\"- = J l,, , tJ:. 6 rJ- i::. r 13: a ,::. m: ffi, 
~ ;h, tc J (J) ~ fi (J) '"F -C- ~~ Bjj ~ ;h, -t> =t (J) ¼ "a" t' o r Y J l,, =f" = L,, :.,, J ¥ it , = -@li Y J l,, :cf- .=. JI,, ¥ 
c: r.:;i ~ ,::. ;E. ii ~ n -Q o 

[0043] 

;;$: BJ.I Ml ~ c' ~ ffi ~ ;ti, -Q ffi ~ r Y Jl,, .::::i =\"- Y J ;;t , ft * ~ r I.:: J: -:i T ~ ~ ~ n t.:. ~ ffi * tc li 
71' tt i!t Y JI., ::\=- JI., ¥ ( 9 r,1. :b 15 , - 0 - Y JI., ::\=- JI., ) ¼ • ~ l, , i:. i:. c' Y JI., :cf- JI., i;t "mi i!l! (J) ,.ffi. ~) 

c' ~ -Q O ~ ~ <D ~ 1lffi m e -r:s it , r JI., .::::i ::\=- y ,;;1: 1 ~ 1 o @ (/) ~ * ~ r ¼ ~ u e * ~ ~ ¥ < c 
, _ , o r ;1., .::::i ::\=- y ) ¼ • ~ ""t Q o ~ i?::. r.t. Q ~ :M!! m rm -c- ,;t . r 11., .::::i =f" y i;1: , 1 ~ a ffl (J) wt. , o 

* mt T ( C 1 _ 8 Y Jt., :::J ::\=- Y ) , 1 ~ 6 @ © ~ * ~ =f- ( C 1 _ 6 Y JI,, .::::i =f" Y ) , 1 ~ 4 ffl 
<D ~ * mt T ( C 1 _ 4 Y Ji., .::::i ::\=- Y ) , a: tc ';;J: 1 ~ 3 ffl © )J}z * mt r ( C 1 _ 3 Y JI., :::J :cf- Y ) 

¼"a""t'M*~.3-¥¼s:~°9Qo 
[0044] 

m ig r y ., □ y 11., =\=- 11., J t:, .J: r.J r Y ., □ r ;1., 1r = JI., J ,;t , !21 ffl t:, J: rJ ::::i-: ~ ffl ~ ~ i:t , = 

~ i:t , * tc ,.t. = Ii: :it Fit * ¥ ¼ a ~ 9 Q " ~ ~ i.:: /;ti, L; T , Y -7 □ Y JI,, =f" JI,, * t.:. ,t Y ? D Y JI,, 

Ir = JI,, ¥ l;t: , ~ ~ (J) iJi:t * ffif. =f- ~ ¼ tf L, 1~ , f;U ;;l tf C 3 ~ C 6 Y -7 □ Y JI., =f" JI., * tc it Y -7 □ 

r Jv 1r = 11., ,.1:. , 3 , 4 , 5 , a:: t.: ,;;1: 6 o (/) iM * mt r ¼ tJ -r- Q .iM * ~ ¥ ¼ -t (J) ffi lffl 113 ,::. "a" u 
o Y -7 □ Y Jv =f" Jv .l3 J: rJ Y -7 □ Y JL, Ir = Jv ¥ (J) WU 11 , Y -7 □ -:I □ ~ ;1,, , Y ? □ 7 .:Y- ;1., , Y 

-7 □ ~ ::,, -'f- JI., , y -7 □ ~ ::,, T = JI,, , y ? r:i A.. =f" y JI., , y -7 r:i A.. =f" ~ = JL, , y -7 r:i A.. =\"- -tj- :J 20 

I = ;1,, tJ:. c: tr· i; tJ:. Q ff iJ' i; ~ tR ~ n ~ Q ., mi• Y 1.1 □ Y ;1., =f" Jv a:: t.: ,1 Y -7 □ Y Jv Jr -=- Jv tt 
, I\ r:l ( f;IJ ;;l (;;f , C I , F , B r , d3 J: rJ I ) , /\ r:l If ::,, ii::. Y JI,, ~ JI,, ( f?tl ;;l i;f, C F 3 , 

2 - B r - .I. -'f- JI., , C H 2 F , C H 2 C I , C H 2 C F 3 , a: tc i;t C F 2 C F 3 ) • I::: ~ 

r:l ::\=- y JI., • y ~ .J • jJ }I,, ;f{ ::,, M ' jJ }I,, ;f{ =\"- -tj- ~ ~ ' y JI,, =\"- JI,, y ~ ./ ' y IJ - JI., y ~ ./ ' y 

)I,, :::J =\"- y ' y 1) - JI,, ::t =\"- y ' = f-. □ ' y 1/ ~ ' y y ./ ' T ::t ' A JI,, * ::,, M ' &t M ' IJ / M 
, .l3 .J: rJ ,t- 7.. * ::,, M ts• 6 t.i:. -Q m fJ' G ~ :IR ~ n -Q 1 -::, P,..,l ...t. (J) ~ 71' ¼ tf ""t Q ~ ~ ¥ , f,J:. G rJ- ,.:: 

ra•~~-~:h.~J (J)~~(J)'"fc'-~~:h.Q'tJ(/)¼"a""<Uo 
[0045] 

;;$: llJ.l Ml ~ c' -00: ffi ~ ;ti, Q ffi ~ r Y JI., =\"- JI., .:Y- ::t J ,;;1: , 1 -:, (J) Y JI., =f" JI., ~ • ¥ ¼ ~ ""t Q .:Y- ::t ¥ 
( ""t t.i:. :b 15 , - S - Y JI,, =\"- JI., ) ¼ s: ~ L, , i:. ;:. t Y JI., =f" JI., i;t "mi ~ © J: ? !.:: ~ 11) G tL Q o 30 

[0046] 

* llJ.l MJ ~ l;' ~ ffi ~ ;h, Q ffi ~ r J7 ~ ./ J i;t , ffl ~ N R 2 3 
,: J: ? L ~ ~ ::rt Q ~ 7J" ¼ • ~ l, 

. - m r ~ ::,, , t.t. i; -rJ i::. r JI.,::\=- 11., ,::. .J: ? -c ~ ~ ~ n t.:. =mt:, J: 1.1- = m r ~ ::,, c ""t tJ:_ :b 15 , 
Y JI,, =f" JL, Y ~ ./ ) ¼ g t.' o ;:. <D tc 11) R 2 3 i;t • WU x i;;f, 2 @ (J) 7./< * ~ =f- , 2 ? (J) Y ;1,, =\"- JL, 

$ :st . * t.:. t.t. 1 -ffl <D 7.1< * mt r c 1 ? <D Y JL, ::\=- JI,, ~~ 71' ~ ~ L, q~ Q o 

[0047] 

m ~if r Y 1J - JI., J ~ , -,§- $ 1::. s 1,,, -c s ~ a:: -r' (/) ~ ~ , = $ , = $ , a:: t.: ,;t 1tB (/) ~ $ wt * 
$ ¼ a ~ L, , ;:. i:. -C- ~ t,1. < c =t 1 ? <D $ ia:. I:: .::i. 'Y Ir J 1,, (J) 4 n + 2 Jm (;:: J: -:i T '.lE'. 11) G ::rt .z, J'5 
:ffi' ~ -r:s ~ -Q " * m ~El: ,;t , mr ~ <D .J: ? 1;: , ~, tJ:. < c t.. , -::i (J) ~ 1Jt r IJ - JI,, -c- ~ Q ~ LJ , f@ ~□ 

wt*~~ Q v, i;:i: ""T □ y 1J - JL, a:: t.: ,a:.~*~~¼ * t· ~ ~ * ¼ ~ t' 0 r r 1J - 1,, ::,, J ~ t;;t 40 

, = filli J7 1J - JL, ~ c IP.I ~ ,::. JE'. ~ ~ n Q o 

[0048] 

* llJ.l Mi « -r: ~ m ~ n -Q m ~ r y 5 JI., ::\=- JI,, J t:, J: r1 r y 1J - 11,, y JI,, =\"- JI,, J i;t , M i!l! -r: '.lt'. 11) 
'::> ;ti, Q Y JI,,::\=- v ::,, ¥ ~ f)- L, T 71' r c ~ -8'- ~ n Q filr i!I! t JE'. 11) G ::rt Q J7 1J - ;1,, ¥ ¼ a~ ""t Q o 

[0049] 

;;$: ~ llJ.l (J) El ~ (J) tc 11) , ¥ <D ffi Ji- ~ :b i± tJ{ 1 ? (J) $ 71' c ~ ~ n , WU x ,t , Y 1) - JL, Y JI., "f­
JL, , "y I) - JI,, ]7 JI,, fr .=_ )I.,, ]7 I) - JI., "y JI,, =f" = JI,,, J7 JI,, =f" JI,, J7 IJ - JI,, , J7 JI,, fr .=_ JI,, J7 IJ - )I,, 

. * tc ,.1: Y ;1., =\"- = 11,, r 1J - ;1,, tJ{ ~ ,1 G n , ft ~ ,.:: ia t'G ~ ::n Q ¥ it -t (J) $ 71' ¼ 71' r (J) 9:i LJ (J) 

$ 71' c ~ 13- ~ 1± Q ffif. =r ¼ * t" Q r 1J - JI., r )I., =\"- JI., ¥ (J) !It! ~ ~ tJ:. w~ tt .,.,;: ::,, :,; JI., -c- ~ Q 0 

[0050] 50 
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m ~g r A.. T r:l y 1) - ) L, J ,a: ' 1 00 .l,j., ...t. { ~ i;: 1 ~ 4 ) (J) 11=- PR • $ mi: T ( ~ [;: N ' 0 ' * 
t~ ,a: s ) * tc ,a: L n '? (J) ffl JJ. ft :b it ~ ~ t;- y 1) - )I., ~ ~ ~ ~ 9 Q O A.. T □ y 1) - JI,, ~ it ' 

1 ii PJ. ...t. (J) PR • * tc ,.1: ~ • jJjl r c' 1± ~ t;: mi ~ ~ n q~ Q • ,,.,.., T □ Y 1) - JL, $ ,c1: * tc , 1 ? PJ. 

...t. (J) ~ ~ j}j;t {I::. 7J< • , • • $ , Y 1) - JI., , * tc t;t A. T □ 7 1) - JI., $ c. ~ S ~ n ffl Q o A. T □ 
7 1) - JL, it , ~ :iE ~ ;ti fJ:. \,' 1J<, 1 00 <D ,,.,.., T r:::i jJjl r ~ ~ 9 Q 5 ~,,.,.., T r:::i 7 1) - JL, ( iJU x it, 
-r ;;;1- 7 :i: /' , I:: □ - J L, , 7 5 ::,, ) ; 1 , 2 UL * tc it 1 , 3 m ,;: 2 ®I (J) ,,.,.., T □ mi: r ~ ~ ""t Q 

5 ~ ,,.,.., T □ 7 

1) - JL, ( "91J x fa:. * ::\=- -JJ- '/ - JL, , I:: 5 '/ - JL, , 1' ~ .IJ" '/ - JL, , -r 7 '/ - JL, , 

-:t 1J ::,, > ; 3 1i <D,,.,.., T □ mi: r ~ fl 9 Q 5 ~,,.,.., T □ r 1J - ;1., < -f?U x ,;r, t- 1J Y '/ - 11,,, -r r 
:.J -Y '/ - 11,, > ; 4 1~ <D ,,.,.., T r:::i mi: r ~ fl 9 Q 5 ~ ,,.,.., T r:::i r 1J - ;1,, < -1,u x ,a: , T t- 5 '/ - 11..- ) 

; , ffil <D,,.,.., T □ )Jjl r ~ fl 9 Q 6 ~,,.,.., T □ Y 1J - ;1,, < f,u x ,t, 1:: 1J :.1::,, , ::\=- .1 1; ::,, , --r '.I ::\=- 10 

.I 1) ::,, , 7 :i: :t- ::,, t- 1) ::,, , 5 , 6 - 1/ ? □ ...-.... 7' T .I I:: 1) :.J :,, ) : 2 @I © ,,.,.., T □ mi: r ~ fl ""t 
Q 6 ~ ,,.,.., T r:::i 7 1) - JL, ( -191J x ,t , I:: 1) ¥ :.J ::,, , 1/ ::,, .I 1) ::,, , 7 ,$1 5 :.J ::,, , I::'.' 5 :.J :,, , I:: 1) 

~ :.J ::,, , ::\=- :t- '/ 1J ::,, ) ; 3 00 <D ,,.,.., T □ mi: r ~ fl 9 Q 6 ~ ,,.,.., T □ 7 1) - J L, ( -0U x ,a: , 1 , 3 

, 5 - 1-- 1J Y :.1 ::,, > ; t:3 J:. a 4 ffil <D ,,.,.., T □ lff!. r ~ fl ""t Q 6 ~ ,,.,.., T □ r 1J - ;1,, ~ ~ c O r m 
~ "- T □ J7 1) - JL, J ,.1: , 1 ? t). ...t. <D ~ ~ m ~ ~ c. L, -C fl L, , r 1± ~ I: m ~ ~ ;ti tc J ,: J:. -:i 
-c :iE 11J i:> n Q mi :t'l a ~ ~ t' ,,.,.., T r:::i Y 1J - JL, ~ ff. ~ ""t Q • r ,,.,.., T r:::i Y 1J - ;1,, J a ,a:. , = flffi,,.,.., 
T □ Y~-v::,,ac.~~~~-~n-Qa 

[ 0 0 5 1 ] * BJ.I Ml « c' i!£ m ~ n Q r ,,.,.., T □ 1/ ? 1; ; 1,, J ,a:. , ~ ,: 3 ~ s ffl <D lff!. =r , w- * L, < it $ ,: 5 

~ 8 ii <D mi: r ~ iii 9 Q 11=- 75' ~ ~ $ ~ ff. ~ L, , ;::-.. ;ti i:> © ~ r <D 1 ~ 4 ffl ti "- T □ ~ r ( ~ ,: 20 

, N , 0 , * tc ,.1: S ) c' d".> Q O • • ~ ,a: * tc , 1 ? .l;J.. ...t. (J) ~ ~ P.R ft. 7J< • , • • ~ , 7 1J -
11., , * tc ia: "' T □ Y 1J - ;1., ~ c ~1 ft ~ n q~ -Q ., • • $ ,;1 , g £- B"J * t~ ,a: 9 ,-st -c ti< ffi i□ ~ n 
t-;:.. ~ • ~ ~ ~ ~ t' ,, •• ~ ~ ,.1: , PR • ~ r © \,' -r' ;ti ff" OJ ~ * tc i;:1: 5 :.J -J:J Jt, OJ "- T □ ffll r i: 

J:.-:i-C~©M£-c.Mft~hffl. ~ffit:3J:.7J~ffiffiOJ-~c'~YfflQ. ••~aOJ#~J:E'.B"J 
zy;_ W!J i;: ,a: ' C 4 ~ C 6 iz V .I 1/ ? IJ JL, ' I:: □ IJ 1/ =- )L, ' I::'.' □ I) =- JI., ' I:: 5 = JI., ' I::'.' ~ IJ 1/ 
-=. JL, , I::'.' ~ 5 :.J = JL, , -'E JL, ,r-. 1) -=. JL, , T 1-- 5 I::: t-:' □ 7 5 -=. JI,, , T 1-- 5 I::: f.:' □ -r * 7 .:i:. -=. JL, 

' I:: 7 '/ 1) = JL, ' 1/ T * 1) JL, ' * ::\=- -lj- T * IJ JL, • 1/ * ::\=- -lj- = JL, ' 1/ * ::\=- 1/ = JL, ' * ::\=- -lj- 1/ 
-=. 11,, , J7 it I:: -=. 11,, , :.J Y it I:: = JL, , -r 7 it I:: =. JL, , * ::\=- iz I:: = ;1,, , t:3 J:. r.J -r 7 I:: = JL-- , -f 

~ ¥ '/ 1J -=. ;1., , -r * -E Jt., ,r-. 1) =. Jt., t,t. c ~ ~ t· ., 
[ 0 0 5 2] 30 * BJ.I Ml ~ c' f5e: m ~ h Q r 7 1/ JL, j !;:!: ' C ( 0 ) R 1 9 ~ ~ ~ L, ' L L c' R 1 9 ,a:. 7 JI,, ::\=-

JL, , y' }l,, Jr = JI,, , y' JL, ::\=- = JL,, 1/ ? □ J7 JI., ::\=- JI.,, 1/ ? □ J7 JL, Jr =. JL, , J7 
1) - JI., , J7 7 JI,,::\=-

J(., , ,,.,.., T □ Y 1) - Jt., , * tc la: ,,.,.., T □ :.,, ? 1) Jt., "c ~ -Q o 

[0053] 

* 11J.1 wi ~ c' f5e: m ~ n -Q m ~ r , , r:i 1 ,.1: , 7 Jv * r:i , ? r:i r:i • -:I" r:i -=c , t:3 J:. r.J 3 - i-:- a ~ 
~ ~ 9 Q 0 ~ ~ ,;: , * BJ.I Ml ~ c' f5e: m ~ n Q m ~ r , , □ If ::,, J tt , 7 ':I -. , ~ • , ~ • , t:3 

J:. r!=I '7 -~ ff.~9 Q 0 

[0054] 

~ :l'l ~ (;: 00 l., ""( r 1r ~ I;: ~ jl ~ :h. f C J i;t_ , 1 ? .l;J.. _t_ OJ -g~ 7.l' ~= J:. -:l ""( 1r ~ ,: ili[ :l'l ~ ;ti f C ili[ 

:t'l ~ ~ ~ ~ L, , "91J x ,t , C 1 ~ 1 0 7 J L, ::\=- J L, ( iJU x i;f , ff ~ ,: W[ ~ ~ n tc C 1 ~ 6 7 JI., ::\=- 40 

Jt., } ; 1± ~ 1;: ~ :l'l ~ h tc C 3 ~ 6 1/ ? □ 7 JL,, ::\=- JL, ( -W~ x ti , 1£ ~ ,: ~ ffi, ~ n t~ ~ ? □ 7' □ 
I:: Jt., ) , 1± ~ I:: ~ :t'l ~ h tc I::: t-:' □ ::\=- :.,, Jt., 7 Jt., ::\=- Jt., ; ff ~ ,: mi ffi, ~ n tc C 1 _ 1 0 7 Jt., :::J ::\=-

1/ ( "91J x ta:, 1± ~ 1;: ~ :t'l ~ h tc C 1 ~ 6 7 JI., :::J ::\=- 1/ ) : ff~ i: m ffi, ~ n tc C 2 ~ 1 0 7 Jt., 

-7 = JL, ; 1± ~ 1;: ~ :j'l ~ ti, fc C 2 ~ 1 o J7 )L, ::\=- =. JL, ; ff~,: W[ ~ ~ ;ti tc C 6 ~ 1 2 7 1J - JL, 

; Y 1

) - JL, ::ct- ::\=- 1/ ; 1± ~ ,: ~ :t'l ~ ;ti tc "- T □ 7 1J - Jl,, ; 1£ ~ i: ~ ~ ~ ;ti f-;:.. ,,.,.., T □ 1/ ? 1

) JL, 

; I\ □ ( f91J x_ ti , C I , F , B r , t:3 J:. rJ I ) ; l::: t-:' □ ::\=- :.,, JL, ; I'- □ If ::,, it. 7 JL, =f- JL, ( -f9U 
x ,t , C F 

3 

, 2 - B r - I -r JL, , C H 
2 

F , C H 2 C F 
3 

, t:3 J:. r.J C F 
2 

C F 
3 

) ; 7 

~ .I ( -WJJ X it , N H 
2 

, N R 2 4 H , t:3 J:. r.} N R 2 4 R 2 5 

) ; 7 JI., =f- JI,, 7 ~ ,I ; 7 IJ -

JL, 7 ~ ./ 7 1/ Jt., ; Y ~ j-: ; C N ; N O 2 N 3 ; C H 2 0 H ; C O N H 2 ; C O N R 2 

4 R 2 5 ; CO 2 R 2 4 ; CH 2 OR 2 4 ; NHCOR 2 4 ; NHC0 2 R 2 4 ; C 1 ~ 50 
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3 Y JL, =\'- JL, r ✓.i- ; ffi M ; .::Z JL, $ ::,, M ; ;t. ~ ::,, .::Z JL, $ = JL,, ~ ~ t; J7 Jt., =\'- JL,, £ t:::. ia: J7 1) - JI,, J7 
JL, ;\a- JL, A JL, * = /L, (J) J: "J t.i. A )[., * ::,, MI. AT )L, ; * A * ::,, M ; 1) ::,, M ; * A * ::,, ~ ; "E' .J 

- , 1/ - , a; t:::. ';::J;. t,. 1) 1J / ffl I. A T )L, ; t,. 1J T )[., a; t:::. ,i "T .J )l.. 1-- =f- 1/ 1-- 1J T )l,, ; R 2 4 S 

0 ; R 2 4 s O 2 ; C F 3 s ; C F 3 s O 2 ; :,} ;t. T )l,, - t - 7 T JI,, 1/ 1

) JI,, £ t::. ,i :,} 7 .I. 

= JI., ;t. T JL, 1/ IJ JI,, (J) J: "J t.i. 1-- 1) y )[., ;\a- JI,, 1/ IJ JI,, jy, i:, t:i. Q ~ 1J' ':> ~ tR ~ ti. Q 't (J) jJ'¢ * ,1 i:, ti. 
,, ;:_ ;:_ "1: R 2 4 £:i J: r_f R 2 5 ,a: t ti -f: ti Ml. 11.. L L H , £ t::. tt ff ~ ,;: ~ ~ ~ ti, t::. C 1 - 1 O 

r Jv ::\'- Jv , c , _ e r Jv ::\'- 11,, , £ t::. ii c 1 _ 4 r Jv ::\'- 11,, ti' i; ~ m ~ n g 0 fr ~ © ~ ~ ~ ,1 

£ t::. ,, ii :g~ ?t c: ~ -8- ~ ti t::. , Ii tit IM 11::. 7..1<. • ( f;IJ : -:;.... IJ □ r JL, =\'- ;1,, , -:;.... IJ □ r Jv 7 = Jv ) , 

1!l • ~ , Y 1) - JL, , £:i J: r.f A.. T r:1 7 1) - J L, ~ (}) J: ? t:i. ~ ~ • ~ ~ ~ t; " 
[0055] 

m ~ P3 (J) Wii. + (J) ~ (J) ffi IHI tl ~ ~ n -c I.,' Q ~ 13- ( ~g ,;t ,1 ' C 1 ~ C 1 2 ' C 1 ~ C 1 0 ' 

C 1 ~ C 9 , C 1 ~ C 6 , C 1 ~ C 4 , £ t::. t;::J;. C 2 ~ C 2 0 , C 2 ~ C 1 2 , C 2 ~ C 1 

0 , C 2 ~ C 9 , C 2 ~ C 8 , C 2 ~ C 6 ,, C 2 ~ C 4 J7 JI,, =\'- JI., , J7 JI,, 'T = JI,, f.,t c ) , jj,; 

~hkffi00A~SQIM.~-r©ff~(J)~~-00£k~ ■ m•t~m~Q~C:ff~~g;:_c:_ 

-JJ{ ~ f:it;: ~ 1;: ~ A i:, ti g O f,! --:> L ,, WIJ A ,;r ' * BJHIII ~ -e:· ~ & ~ n Q ff :&: 0) fl::. ~ ~ { i?U A ii ' 
Y JI., ::\'- JI., t:i. c ) 1;: ~ L t il m ~ ti. Q , 1 ~ 1 2 ■ © .iM .. ffli: r ( i?ll ;t it , C 1 ~ C 1 2 ) , 

1 ~9 fi©il:lz.ml:r ( WJJ;t ~;f, C 1 ~C 9 ) , 1 ~6@©W<'..ml:r ( 0UJl £;!, C 1 ~C 6 

) , 1 ~ 4 -00 © iJ:lz .. ~ -r ( f;IJ x ,t ,, C 1 ~ C 4 ) , 1 ~ 3 ■ © IM .. ~ r ( i9'J x It ,, C 1 

C 
3 

) , £ t::. la: 2 ~ 8 ffil © wt • ml: r ( WIJ ;t Ii , C 
2 

~ C 
8 

) © ~a ~ £;t , ~ ~ t;:: liti. t; -C , 1 

10 

,, 2 ,, 3 , 4 , 5 , 6 ,, 7 ,, 8 ,, 9 , 1 0 , 1 1 , .13 J: rJ / £ tc £a: 1 2 ■ © .iM • JJJF. r , t:i. 20 
'=> rJ 1;: ;:. ti. '=> © ff ~ © ~ fft. ffi Im ( WIJ ;t £;! , p;, ~ ,;: ~ t.; -c ,, 1 ~ 2 @ © wt • JJJF. r , 1 ~ 3 ffl 
w1M-.W1-.-r,, ~4 oow.iM•mtr, 1 ~5 oow.iM•mt-=r, 1 ~6 OO®IM•JJJF.-=r, , ~1 fi 
©.iM•mi:-=r. 1 ~a oowwt-.mi:r, 1 ~9 @wIM•mi:-=r, 1 ~1 o ffl®IM•mi:r, 1 ~1 

, fi©wt•mt-=r, , ~1 2 oowwt•mt-=r, 2 ~3 ■ ®wt•mt-=r, 2 ~4 ■ ®wt•mtr, 2 

~51~©.iM-.~r- 2 ~6 ffil©.iM•~-=r- 2 ~7 ■ ®.iM•~-=r- 2 ~a ■ ®.iM•~r- 2 

~9 {i©wt•mt-=r, 2 ~1 0 fi©BR'. .. Wii.-r, 2 ~1 1 ffl®wt•mt-=r, 2 ~1 2 ffl©BR'.*mt 
-r, 3 ~4 fi©.iMffi:mt-r, 3 ~5 fi©IM .. W:-r, 3 ~6 fi©IM-~-r, 3 ~7 ffi®IM•mt 
-r, 3 ~8 ffi©wt*Wii.-r, 3 ~9 OO©wt•mi:-r, 3 ~1 o ■ ®wt•mtr3 ~1 1 ■ ®wt* 

~r, 3 ~1 2 ii©.iM-~-r, 4 ~5 fi©~-~r, 4 ~6 fi©IM*ffli:r, 4 ~7 fi©~ 
~mt+. 4 ~8 M©il:lz•mi:+, 4 ~9 @©wt~mi:-r, 4 ~1 o ffl®wt•mtr, 4 ~1 1 ffl 30 

© ~ .. ~ -r , £:i J: r.f / £ t::. !;t 4 ~ 1 2 fi © IM • ~ -r t:i. c ) ¼ ~ ~ L , ~ .pt;: ~ 1;: ~ 13J.l ""t Q o 

[0056] * ~ ~ (J) ffi - ~ ~ ,;: J: 1,) , ~ ( I ) : 
ft 2 ) 

0 0 Q 
R1 \\~ II 

"'- 1 .. J, ~ ,,,.w2......_ 
W N N ......._R2 H H 

:i:t (I) 40 

(J) ft -8- ~ , S Q I.,' f;t ;:. (J) ~ ~ ~ c:. L -C ~if ff i:iJ ~ i"J. ~ , ;g_ ~ ~ 4m , £ tc t;t 7' r:l t: -5 'Y l.f tf m 
,f~~ ti., 
.:. .:. ~, Q ,;to, S, £:i J: r.JS e 1J''? ~:IR.~ ti., 
J ,;t S £ tc ,;t S e c' S LJ , 

w 1 as J: r.J- w 2 ,;t , #- 1"± ""t g c: ~ , a!B. JI. L -c N '° J: rJ c 1:1, i; ~ m ~ n , 
R 1 S J: r.f R 2 ,;t Ml TI. L, t , 7..1< * , C 1 ~ C 1 2 J7 Ji., =f- Ji., , C 2 ~ C 1 2 J7 JL, 'T = Ji., , C 

2 ~ C 1 2 J7 )I., :f- = JL, , J7 I) - )I., , A.. T □ :." IJ 1) JI.,, A.. T □ J7 1) - )L, , :,.I IJ □ J7 JI,, .::f- JI,, , 

::., ? r:l Y Jl,, Jr = JL, , Y ~ / , -Y ~ 1-:' , 7 )I., =\'- )I., "f- ::t , y ::., )[., , y I) - JL, y )l,, ::\'- JI., , 0 J: rJ 
J7 -:;.... Jv Y ~ ~ 11' i:, t:i. Q M fJ' G ~ tR ~ h , .:. :h. i:> OJ ""t ..--:: -c ,;;1: ff ~ i;: m: ~ ~ ti. t~ , 50 
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;:. ;:. T: W 1 t:> J: rJ W 2 © 1-" f,t. < .t 't, 1 ? it # tt L, --C D ~ ~ r T: iV.:i L) , R 1 * tc ,a: R 2 tl ~ 
tl:: "C' iV.:i Q .t & , ~ w 1 * tc t;t:: w 2 ia: ~ ffl ~ © - ta ~ M .6x L, ffl Q Q 

[0057] 

:r.t ( I ) © ii ~ tf- . W 1 * tc f;t W 2 © c -ts G fi' tf 8 ~ T: iV.:i Q -ft ..g- a , r,t. G rJ i: W 1 "3 J: 
rJW 2 ~.t'tJ~D*T:iV.:iQ~..g-a~~-9Q;:.,t~W*~ffi©~~«~~G~T:iV.:i~1a 

W ? --C , W 1 "3 J: rJ / * tc !;f:: W 2 
tJ( D ~ T: ib Q .t & , D ~ i:t R 1 * tc t;t R 2 .t M ..g- 9 Q ffl 

© - 'liB -r: N.:i t.J ffl, iV.:i Q \," ,c1: ~ m ~ © - ta~ w PX 9 Q mi. -=r -r: N.:i 1.; ffl Q o 

[0058] 

W, * L, 1.,' ~ Jil§ M :el: T: f;t , R 1 W 1 
- t;t ( R 1 

) 
2 

N - * tc f;t ( R 1 
) H N - * t::.. i;t ( R 

1 ) - T: iV.:i tJ , - W 2 R 2 (;t - N { R 2 ) 2 * tc ,:t - N H ( R 2 ) * tc i;t - ( R 2 ) "C' ib 10 

iJ , R 1 W 1 
- © D ~ ffll r t:> J: rJ / * tc i;t - W 2 R 2 © D ~ Jm r -JJ( £- r © ~ ~J © 'lil3 £- .t ~ 

M C i""" t.s. :b -ts , ~ ..g- ) ~ n Q o 

[0059] 

- ? © ~ 111§ M fflii "C' ,a: , R 1 w 1 - © s P 3 I~ .6x D ~ mt r it J .t M ..g- ~ :h. Q o 

0 0 6 0 ] 

5Jij © ~ Jil§ M ~ T: lcl: , - R 2 W 2 © s p 3 ;R fill D * ~ r it . :&t ( I ) © ,t r © ~ iJ © ii13 ,t 
,t~..g-~;h.Qo 

[ 0 0 6 1 ] 

W. * L, \,, ~ Jil§ M ~ -r: !;t:: • Q ,a: o -r: ib ") , J tt s -r: iV.:i Q o 

0 0 6 2] 20 

-?©~Jil§M:e-r:,;;1:, R 1 t:>J:rJR 2 t:t.J!ll1I.L,--C, ffiU:m~~tl.1~QC 1 ~C 1 0 7 

JI., :\=- JI., T: ib Q 0 

[0063] 

- ? (]) ~ 111§ M e T: ,a: ' R 1 a J: rJ R 2 i:t !!II ft L, --c ' ff ~ ~: rs: ~ ~ :h. 1~ Q C 1 ~ C 8 7 JI., 

=f° JI., T: ib Q 0 

[0064] 

~ G rg_ Q ~ Jil§ M ~ T: !;f:: , R 1 "3 J: tf R 2 ,a: Ml 1I. L, --C , -f:E ~ i: m: ~ ~ :h. ffl Q C 1 ~ C 6 7 

JI., :\=- JI., T: ib Q 0 

[0065] 

-?©~11!§M:e-r:,a:, R 1 t:>J: tfR 2 i:tJ!ll1I.L, --C, ff~~:m~~ tl.1~Q C 1 ~C 1 0 7 30 

JI., 'T -=- JI., T: iV.:i Q 0 

[0066] 

iV.:i G f,t Q ~ Jil§ M ~ T: Ii , R 1 t:> J: tf R 2 ,a: Ml tr. L, --C , tt ~ i: m ~ ~ :h. ffl Q C 1 ~ C 8 7 

JI., ,,.. -=- JI., T: ib Q O 

[0067] 

- ? (]) ~ Jil§ M, e T: ,a: ' R 1 a3 J: rJ R 2 i;t. !!II .ll. L, --c ' ff ~ ,: m ~ ~ n 1~ Q C 1 ~ C 6 7 JI., 

'T = JI., T: ib Q 0 

[0068] 

- ? © ~ 111§ M, ~ T: ,a: , R 1 S J: tf R 2 i:t !!II ft l, --C , ff ~ ~: rs: ~ ~ :h. 1~ Q C , ~ C 1 o 7 

)I., =\=- -=- )I., T: ib Q O 40 

[0069] 

~ G r.g_ Q ~ Jil§ M, ~ T: !;f:: , R 1 "3 J: tf R 2 ,a: Ml 1I. L, --C , tt ~ i: m ~ ~ :h. ffl Q C 1 ~ C 8 7 

JI., :\=- -=- )I., T: ib Q O 

[0070] 

- ? (]) ~ 111§ M, e T: ,a: ' R 1 a3 J: rJ R 2 i;t. !!II ft L, --c ' ff ~ t: m ~ ~ :h. 1~ Q C 1 ~ C 6 7 JI., 

:\=- = JI., T: ib Q 0 

[ 0 0 7 1 ] 

- -::> © ~ hffi M ~ -r: la: , 7 Jt., :\=- Jt,. , 7 Jt,. 'T = Jv . * t::.. ,i 7 Jv =\=- -=- Jv ~ © 1 -::i .l..:.l ...t. © 7.l< * it 

m 7.l< ~ ft ~ n Q o 

[0072] 50 
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~ ~ 0) ~ 111§ Jfi ~ T: fa: , R 1 ;13 J: 1J- R 2 ia: !!II ft l, -C , t ti, :e ti, tf 1':f a ,:::: ~ :tl ~ ti, 1~ ¢ C 3 

~ C 8 1/ ? D J7 JL, ;\=- JL, a: t::. f;f:: 1/ ? D 7 JL, 'T = JL, "1: cF.:i ¢ o 

[0073] 

- -::> 0) ~ Jil§ M ~ -e ,a: . R 1 ;13 J: 1J- R 2 t;t !!II '5I.. L, -C . t ti, 7! ti, n< ff: a ,:::: ~ ffi: ~ ti, 1~ ¢ C 
4 

~ C 7 1/ ? □ J7 JL, ;\=- Ji,, a: t::. ~;t 1/ ? □ J7 JL, 'T = JL, T: cF.:i Q " 

[0074] 

- -::> 0) ~ 111§ M ~ T: ,;t , R 1 ;13 J: 1J- R 2 i;t !!II ft L -C , C 5 a: t::. i;t C 6 1/ ? t:l J7 JL, "'i" JL, a: t::. 
,::1: 1/ ? □ -Y ;1,- 'T = Jt,. fl' G ~ iR ~ n . t n 7! n tf ff: a ,;: ~ ffi: ~ n • ¢ " 
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;:!ntcr-1 '.lx-¼m:m-e-Pt;J;.< c=t9 o %SJ:r.f1 liffiW....t.©1-fu©r-1 '/x-~m:m-e 

1 0 % tJ. ~ , S b \..' i;t. J: t.J * * l, < la: .. $ :f. ~ :ti.. tc 7 -1 '.I x - ¼ m: ~ c' ~ 9 5 % ffl ;t=; J: tf 
1 an w. ...t. ©it!'!© r -1 '.I x - ¼ mm -e- 5 % w. ~'@it·;::. c ¼ ~ -t C * * L.. t,, ~ :iiffi M ~ -e- tt, 
f_§_J£!fo/J,;t.$:f. ;:! :tl..t.: Y-1 '.I""<'-¼ :m~-e 1,"f;J;. < c 't, 9 9 %0 J: r.f 1 fiff.l.-:l...t.©1fu©7-< '.I 

x - 1£- ;m .m. "1: 1 % 1-;l, ~ , ir.> -Q \,' i;t , $ :f. ~ :ti.. fc 7 -1 ') ""?' - ¼ m: .m. c' 1 0 0 % J3 J: tf 1 fl ff 30 

PJ.. ...t. © it!'! <J) Y 1' '../ ""<' - ¼ :m ~ c' 0 % "a ~ 1~ b ., Z:. :ti.. 1::, (J) '" - -!z ;.., 1-- it ffl JJx * I:: # ff ""t b * 
~~©~-g-4o/.J<J)~;~&~~-C~Qo 
[0166] 

;;t;;: ~ ~ <J) fl:; -8- 4o/.J ta: , t tL § ~ , £ tc t;t. ~ • &! c l., -C it 3 i:iJ ■ t;J;. .I. .7.. 5- J L, , 7 ..=:; ~ , ~ , 

~ w; f□ 4o/.J ' / □ t-:' 7 -:; .I;/' ' * f:;; ,a: 7 1' ') X - (J) M ~ c' ,f: m ~ :ti.. ~ b O ~u ~ it ' * 1t. -8- * ,a: 
~ • &i C L, L ~ w i:iJ ~ f,t. ~ C L, L m m ~ :ti.. 1ij b O ~ ffl ~ :ti.. b ~ -8- . • 1i1J 11:; -8- * (J) ~ ,a: • I.I 
~ B'9 S J: -U- ~ • &i c L, -c c 't, i:::: ~lf W i:iJ ~ -e S Q -"' & t::. tl , ~ • ~ c L., -c ~ W i:iJ M -e t;J;. \..' S 
#a~~tt~-B-**tc~;::.<J)~•&icL..-c~wi:iJ ■ t;J;.S~~~-tb~~~•-a-g~~m~ 

n ~~ , * ~ BJ.I © ~ lffi '/J' 1::, II#. 5>i- ~ :ti.. fJ: \..' o ;::. © J: ? f,t. • I.I ~ B'9 ;t=; J: tf ~ • ~ c L, -C Wf 3 i:iJ a 
~ ~ i;t , x jfij; c' ~ *81 ~ tL T 1.,, b ~ ~ ~ t,t. 1i ~ ~ ffl \., T . .. ~J © ~ :tffl * tc i;t. mt ~ M c © & Ri. 40 

,:::: J: -:i -C ~i!l9-Q;::. c '/J<t & b o 

[ 0 1 6 7 ] 

* ~ ~ ,:::: j: L) fl ffl c' s Q 11::. ft 4o/.J <J) ~ • &i C L, -c Wf w i:iJ • t;J;. ii[ (J) -Wtl ,a: ' fit fg h□ ii[ ~ Ei u 0 

L, -/J' L, .. ~ • &i c L, T ~ W i:iJ ~ -e t,t. \.' M © jg t;t. , f,U x it , 11::. -8- 4o/.J © ~ ~ J3 J: tf ffi ~ t:::: J3 \.' 
T ~ ffl t S t.J 1~ Q o * ~ BJ.I i:::: J: b ® t)] f,t. M 11 :b□ jg t;;J:. , ~ ffl J3 J: r.f mt ffl Ii ¼ Ei t' o * £ L, 1,,,' 

jg i;1:: , ~ fflL ~ ft. 7.1< * M .. ME M , 1J ::.,, M , IJ .I. ::.,, rut . ~ :0 M , ¥L M , I:::° ; L- I:: ;.., M . ffl= fflL 
::::J /\? !Mt, 7 x JI,., fl:, x L,, -1 ::.,, M, ;;t :f- "i:t t:l ffl= ffir, ~ ~ ::.,, .7.. JL, ;t- ::.,, fflt, I. ~ ;.., .7.. JI., ;t- ::.,, ~ 
, p - 1-- JL, .I. ::.,, .7.. JL, ;t- ::.,, M , x. ::.,, -Ji ::.,, .7.. JL, ;t- ;.., D , S J: tf -1 -lz -r 7.1"- ;.., B i:J' 1::, ~ 1£ ~ :ti.. b =t 

© ¼ "at,, o it!'!© fl m t.t. MN 1.m s i;1::, -:t □ I:::° ;t ;.., M, IJ' 1J ::::i - Jt.- rut. ~ ..:i. ? ni, 1J ;.., =t' D, 
x □ ::.-- M , ~ ,~ :ffi: n .. *-i &". n .. x ::.-- -r ;1., n , "i:t 1J -=f- Jt.- n 1:i:. c t:: J: "'.J -c ~ J£ ~ n b t, © ¼ "a 50 
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t, o 12s. a di! c L, -c a1F- 8 1:iJ ml t,t. tg OJ ~ '.iE'. t,J:. iJIJ ,::: i;t , ~H '.iE'. ~ n t,J:. l. \ tf , li1.t. M jg , I:::" r:1 ffi M jg , 

:m: ,Pfi[ ffl!: jg ' 111! li1.t. ffl!: jg ' :m: 111! li1.t. ffl!: • ' ') / M • ' ') / M - 7.1< * • ' ') / Ii = 7..k * jg ' ;I. -$' 1
) 

/ ffl!: jg , I:::" r:1 1J / M tg , tg it. !lo/.J , ~ it. !lo/.J , 3 r'J fr. !lo/.J , ffl: M tg , 7' i::i I:::" ;t / H jg . 'T 1J / ft 
jg . 1J 7' IJ JL, M :Jg , J7 ? ') JL, M tg , =¥ M :Jg , 1' 1/ A§ M :Jg , 1J 7' i::i / H ffi , "" 7' -$' / B ffi , 
7' r:i I::" ✓.t - ;1., M m, :::., 1 r'J rue•, -::r i:::i / M • , ::::i " :1 M •, :::z ~ 1J / nm, -tz /'\ :::., / Mm 
, 7 -::r ;1., M • , -::r 1,.., -1 / M m , 7 "f- / - 1 . 4 - = rut • , ,,,.__ =¥- ,:::., / - 1 . 6 - = n ffi; , * 
,'©- ffi: rue m , -? i::i i::i ~ ,'©- ~ M tg, >'- "f- Jt., ~ ,'©- ~ M tg , :J = 1-- r:1 "" / 'I .:r. - 1-- , I:: t-:' i::i 4 ,:::., "" 
";/ '/ .:r. - 1-- , ;I. 1-- 4 ':.-' At ";/ '/ I - 1-- , 7 -$' I,, - 1-- , A JL, ,r- .::r,. - 1-- , 4 :., I,, ";/ A JL, ;:t- .::r,. - 1--

, 7 .I. -= JI..- Y -tz T - 1-- , 7 .I. -= JI..- 7 r:i I::" ;t / M i.8i , 7 .I. -= JI..- 7 r -5 - 1-- , -? .:r. / ft ffi , ~l 
M :Jg, 'Y - I:: t-:' □ 4 ,:::., M- rue :Jg, /f 1) ::::i - ;1,., M :Jg, ~ E rut ffi, ;1. -$' / A Ji,., * / M :Jg, 7 □ r, 10 

";/ :::Z JI,., iJ- ";/ M ffi , T 7 -$' I,, ";/ - 1 - :::Z JI,., iJ- ";/ M :Jg , T 7 -$' I,, ";/ - 2 - :::Z )l, 1J- ";/ Di ffi, d5 J: 
c.1 -::r / 'T Ji,., M ig tf ~ £ n Q ., 

[ 0 1 6 8 ] 

MM~•~-~t,J:.:Jg&~J:gm•~J:?-C, afflffi&~~--~;ttfflgo *~~~J:g 
,ft, ft !lo/.] * tc ,;;1: 7' □ t-:' -5 •;, /f i::: ff ff l, ffl g M tB j,j, (J) :Jg & '~ ffi (J) ~ §1: !lo/.) tt , 7J< DI -fr, T 1-- 1) '7 .b. 

. * rue ft::, 1J •J r'J b. . * rue ft::, r / t -= r'J .b. • * M ft. 1J J 1,., ,:::., r'J b. , t- 1J .:i: r ; t... r ~ / t,t. c (J) J: 
~f.J:.'2s.adilcL,-Ca1f-81:iJmlt,J:.ffi&~ffl~~~-t,J:.~~t~~~;ttfflga 
[ 0 1 6 9 ] 

* ~ ~ i;: J: Q ~ ~ fflG j,j, -fr. ft !lo/.] © I :::Z T J 1..- i;t , * f I::, S !lo/.] © j,j, r ffi ~ P3 i;: ff tt L, t~ Q I:: t-:' □ 

* y )I,., d'3 J: lj / £ tc ,a: 1J JI,., ,:I-{ * y JI., & 0) 'g ~ fl::, ~ :im L, -c ~ ~ ~ n ~~ Q O y ~ t-:' d5 J: {1 7 [:I 20 
t-:' -5 ':I /f t. £ tc , ftE. * ~ ffi © s ~ :ff (;: ~ G n -c l., Q ~ ffi ~ ffl l., -c ~ ~ ~ n 1~ Q a 1?U x it , 
r ~ i-:- ,;;1: a tJJ t.t. r ~ / & lit !lo/.J ~ ~ m ,., , -c I :::z T , 1., -/J' G ~ ~ ~ n • , s Q l, \ ,;:t z:. n G ,;:t r / 
t -= Y * tc ,;;1: 1ft ~ Y J 1..- 4 J 1., J7 ~ / ,::: J: Q Ei. lit i::: J: ? -c 1m 7.1< !lo/.J £ tc i;t ft fM fl:; !lo/.J tJ, G ~ ~ ~ n 
t~ g o ~ G ,::: , :;;t;;: ~ BJ.I © fl::, ft !lo/.] © I :::Z T J 1..- d5 J: ZJ Y ~ t-:' ,a: , ~ tJJ t.t. ~ • ~ ~ ( 1JU .:l ti , T 
I-- -5 I:: t-:' i::i 7 -5 ";/ , J7 -tz I-- ";/ . )I. -$' ./ - Ji,., , I:::" 1J :J ";/ , N , N - :J ;I. "f- Ji,., ,r- Ji,., b. Y ~ t-:' ) 

i::: i:15 v, -C , 1J Ji,., ,:I-{ -= Ji,., fr. 1i'J ( 1JIJ .:l ,;r, =¥ M I "f- Jt., , fflt 7.1< ffl: ft, jg fr, ;1. 1-- 4 Y Y -tz r Jt., , ffi; 

,ft, At / '/ 1' JI,., ' ;I. T JI,., 1' 1/ 1/ y * - 1-- . I T JI,., ? i::i □ * JI,., ;I- - " ' ;I. -$' / A JI,., * -= JI., ? □ 
7 1 i,: ) 0 J: 1.J ~ t}J t,J:. :I& & ( 1JIJ x ,;r, 4 - :J ;1- 7 )I., y .=:; ./ I:::" IJ :J ";/ , I::" IJ :J ";/ , t- IJ I 7 
)L, Y ~ ";/ . ~ M 1J 1) r'J b. ) c (J) 0 ~ 6 0 °C © 5.fift ~ t © 5i.. J;t;. ,::: J: -::i -C ~ ~ ""t Q Z:. c tJf: t ~ Q 

0 7' i::i i-:- -5 ., // ,;;1: - m: 1:t:J ,::: , fi ~ © tt ~ * ,::: J: -=> -c ~:Mi~ n Q * --e ,ti ffi _t_:::,;;: ~ tt --c H) Q fr. 30 

S !lo/.J 1.t t. tc G 9 :g~ j,j, © :J:t fl M ft ,:. J: -::i -c ~ ~ ~ n Q o ~ ~ ~ c L, T a1F- 8 "i:iJ ~ t,J:. ~ U l□ !lo/.J © 

{91J t;: l;t , 1W '.iE: ~ ;ti f,t. \, \ fJ{ , ;,j( , 1' 1/ 7' □ 1 ( ./ - JL, , I. -$' ./ - JL, , ;t. -$' / - JL, , D M S O , 

IF MIT Jt.,, IF M, a:: tc le!: I -$' / - Jt., Y ~ ~ c ffl JJ. .'.5' :b -;5 n tc * ~ flJ.I ,::: J: 0 -fr, S !lo/.J tl a-£ 

n Q o 

[ 0 1 7 0 ] 

~ 1:$: ;ti..ll .6x !lo/.J (J) ~ ft ,::: ,1 , * ~ BJ.I OJ n $$: ,:. s l,, -c ~ m ~ n Q ft. ft !lo/.J i::t ~ t.t. 0 w- rm --e # n L, 

fflgc~M~ngoffl.:l~. ~~!lo/.J~R'.iE:SJ:ZJ$R'.iE:f.J:.M~m~GZJ~~nttSJ:rJ8 
IE'.M~tff-ttl, ~~, z:. nG (J)gr{-C la.:*~Bi.l©~lffiP3tSQ Z:. c fl~~~ :tl,Q a 

[0171] 

*RM~J:Q§~dj,j,cl,-C~fflt,J:.~ft!lo/.JU:Jg~tsQ•s, M~©-~R*~---c~ ~ 

G n -c 1.,, Q 1.,, "f' n fJ\ © JM tJJ t.t. n 5$: ,::: J: ? -c ~ ~ ~ n q~ • ffi n , ~ -fr. * ~ ft , li1.t. ft . ~ M , 
1) ";/ ffl!: f,t. c (J) fflt ti ft,;: J: 0 , H> Q l,\ la.: ffl: ffl, x I,, 1' ";/ ffl, ::::J /\ Q B, x ";/ T JI,., ft, 7 "77 )I., 

M ' "77 r:l / M ' I::" JI,., I:: / M ' :.-' .:L ? • ' ".1 IJ ::::i - JI,., • • -tt IJ T JI., H ' ".1 )l, ,, i::i / D d5 J: {1 

1i :1 ? 'Y r:i / M © J: ? t,t. I::" :1 ./ Y V ; 1,, M , ? I / M i:15 J: V: ~ E ft © J:: ? t.t. a - 1:: 1-:' r:1 4 Y 

rut , Y 7- r, :1 =¥ / M il3 J: V: // Jt., 5' ~ / M © J: ? t.J. Y ~ ./ M . * ,'©- ~ D o J:: rJ ti. Bl. M © J:: ? 
t,t. :E' W ~ M , P - 1-- JI,., I ";/ A JI., JJ- ";/ M £ tc ,;1 .I. ~ ";/ A JI.,* ";/ B 0) J: ? t,J:. A JI., * ";/ ft t,J:. c (J) 

fl ti rut ,: J: Q , ~ 1t1 • a (J) m • tJ< g £ n 0 o 

[0172] 

~~.5xj,j,~L,-C*MM®tSM~;ttg~ft!lo/.JURt~Q•ft, M~©-~ftE.*~•--c~ 
G n -c l,, Q a: ~ OJ a tJJ t.t. n 5$: ,::: J: ? -c ~ ~ ~ n f~ . r ~ / < m - ~ , m = ~ . * t.:. ,;;1: m = 50 
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m ) , Y Jt, 1J 1) :i%: ffl . * t:::. /a: Y Jt, 1J 1) ± ffi :i%: ffl 7.1< M i't. • t;;. c © J: ? t;;. ffl tit * t-e it ~ tit Jg & 
,:. J: Q 'il1i M M © :911 w tf ~ * n Q "' ~ tJJ t.1- m © f91J ~ 1:19 1;;. f?U ,;: tt , .If 1J :,, :,, s J: rJ r JL, -=¥ = :,, 
(J) J: ? tJ:, r ~ / m , Y ::,, -E = r , m - m , m = m , s J: r1 m = m r ~ ::,, , t,t.. i::, r1 i;: I:::' /..\', 1J 
:J ::,, , -E ;t, * 1J ::,, , s J: 1.f I:::' /..\'. 5 :J ::,, © J: -3 t-.t. ~ ~ r ~ ::,, EB * © ~ tit m . -r L.. -c -r t- 1J ? 
.b.. , jJ JL, y ? .b.. , jJ 1) ? .b. , x .If ::jt. y r) .b. , x ::,, jj ::,, , ~ , ffl , BE j8 , 7" J L, ~ = ? .b.. , .13 

J:rf~7'-?.b.EB*©M~ffi#a*hQ. 
[ 0 1 7 3 ] 

:.$:: ~ 11.F.l © ffi = ~ ff ,;: J: 1.) , :.$:: BJ.I ~ ~ -C 00 ~ ~ ti. Q ffi - ~ ~ (]) -ft. -g- • , S Q I.,' t;:J: Z::. (]) ~ ~ 

J1 c::: L, t ~ ~ "i:iJ" M§ I;;. ±m , ~ !Jl ffi !lo/.! , * t:::. tt -:f r:i ~ 5 •y .If , f,t i::, rJ ,;: ~ ~ ~ c::: L, t it ~ "i:iJ" ~ 

1;;.ffi~. Cfflffl. SJ:rf/*~~ ■ Wffl~au~¥fflS!lo/.l#mM~h,Qo 10 
[ 0 1 7 4 ] 

1fl * L, < ,a: , ~ ~ J1 c::: L.. t ~ti: 3 "i:iJ" M§ t.1- :J=§. ~ • C ffi *'J . S J: rJ / £ t:::. i;:1: Im W *U i;:1: • C ffi *U 
. ~ tl:l . p H a tJJ *'J , itta -g- ~J , ~ m ~J , !JL ft. ~J , m ~ ~J , ;:If 1J x - , ~ff ,R *'J • ~ -1 JL, , JJ~ 
ltti . '7 •y '7 .::Z , ::::i - T -1 ::,, .If , ~ N ~ &'iJ *'J . ~ *'J t",t.. c © 1 ~ ffi .l;l ....t. -C S ~) 1~ Q , £ t:::. ia: "a' 
q-J- ~~Q 0 

[0175] * ~ s.13 © ft. -g- • © ±m ~ ,a: . z::. n £; © ~ ~ ~ n t:::. ~ M •ti. ,;: J: --=> -c ~ 1;: ~ m -c s Q o 

0 1 7 6 ] 

- ? (J) ~ 1/1§ w ~ -c ';t > ~ ~ ffl •• Ii y ? r:l T =\=- A 1-- 1J / ~ "a' u O 

0 1 7 7 ] 
:,, ? r:i -r =\=- .::z 1-- 1) ::,, ,a: . a , /3 , * t:::. ,a: y :,, ? r:i -r =\=- .::z 1-- 1J :,, ti' i::, ~ tR ~ n 1~ Q Q 

0 1 7 8 ] 

- -::> © ~ 111§ W ~ -c ';t , :,, ? r:i -r =\=- .::z t- 1) ::,, tt ;1. 7'- JL, :,, ? r:i -r =\=- .::z 1-- 1J :,, , I::: ~ □ =\=- :,, 7 
r:i I:::' ;t, Y '7 r:i -r =\=- .::z t- 1J ::,, , s J: rJ ::z Jv * -:f 7'- Jv ::r. - T Jv Y ? r:i -r =\=- .::z t- 1J :,, ts, i::, ~ tR ~ 
ti. Q 0 

[ 0 1 7 9 ] 

Y?r:l-r=\=-::Zt-V::,,~:.t;::~~©~-B-!lo/.l©~ffl.13J:1.f~~~~~t;;.~-~~~i::,~Z::.c:::# 
~ dJ G ti. t 1,,, Q o 

[0180] 

20 

:,, ? r:i -r =\=- .::Z 1-- 1) ::,, ~ AIJ . {91J 3l ,:t 1:::. r:' r:i =\=- :,, 7' r:i I:::' JI,; (3 :,, ? r:i -r =\=- .::Z 1-- 1J :,, £ t:::. t;t ;I. 7'- 30 
Jv /3 :,, ? r:l -r =\=- .::Z 1-- 1) ::,, ~ f# ? :.$:: ~ BJ.I © 1 ~ ffi J;J. ....t. © ft, -8- !lo/.1 © J: ? t;;. :,, '7 □ -=r =\=- .::Z 1-- 1) ::,, 

§ :tfU la: • ::::i t.,, ::Z T □ - Jv ~ itlt / ::::i t,.., ::Z T □ - JL, fff; "'F , £ t:::. tt N L R P 3 ~ft ~ ~ ft L, t:::. 3-f 7" 

11,, ::::i - 11,, •ti. n~ ltti •~ Dt ~ c N A s H ) , -r- L- -c * t:::. , Y JI., •y , , ., x - m c A D ) i;: .13 ,t Q m 
~~~l.,f~~o 

[0181] 

:$ WR :tfU ,a: . mi: ~ ~ ~ iz JI,; r:i - A , 5 ? 1-- - ::Z , x ::,, = t- - JL, , 1J :,, ft 7J JI,; :,, ? .b. , fu'lE ~ 

JJ Jv :,, r; .b.. , 1J ~ 1) ::,, , ~ 'Mk -r ::,, 7 ::,, , ~ * • t.t. c © 1 ll ffi J;J. ....t. ~ a h, ffl Q o M -g- *'J ti , 
;:If I::'.' ~ ::,, , -r ::,, 7 ::,, . A T Y 1) ::,, M , jj .b. , I::: ~ □ =\=- :,, 7 □ I:::' JL, ;1- 7'- JL, iz JL, □ - ::z t;;. c © 
1 ti ffi .l;l ...t. ~ g q-J- ~ Q O M ~ ~J ,a: ' T / 7 / ' ? r:l A 7J JI,; ;I. r:l - A T 1-- 1) ? .b.. ' ,, Q A ;f-

l::'.' ~ / ' T / 7 / .lj' 1) ::::i - JI,, M T t- 1) ,,. .b. t,t. C (J) 1 ti ffi .l;l ....t. ~ ~ Jj., ffl ~ 0 ~ ~ t;:J: ' I. -9 / 40 
- Jv, ;I. -9 .I - Jv, -1 '.I 7 r:i 1-::. .I - Jv, '7 r:i r:i $ Jv .b.. , r -t? 1-- :,, , :J. 7'- JL, I 7'- JL, 'T 1-- :,, , 

.)I. T I.,, / ,, □ 5 -1 ~ ' 7.1<. I;;. C (J) 1 ~ ffi J:J.. ....t. ~ ~ h ffl Q O }ff 5R *'J i;:1: ' A T y 1) / ft X .If * 1/ 
? .b. , .::Z T Y 1) ::,, M ~ iB , ::Z T 7" 1) ::,, M 7J JI,, Y r) .b. , .::Z T 7" 1) :,, ft , 7 x JL, rut ::Z T 7" 1) JL, 

-r 1-- 1J ? .b.. • 7.1<. ~ ft. 1'@. :;;i- -1 Jv , ~ A.. ::,, M /f 1J iz 1) Jv t",i:. c © 1 ti ffi J....:l ....t. ~ "a' h, 1~ Q o Jij *U 
,j: , ::::i r:i -1 ~ t';: = M -ft. 'T -1 ~ , -9 Jv '7 , 1-- r; t r:i ::::i :,, T :,, 7' ::,, t;;. c © 1 ,m ffi .l;l ...t. ~ g h 1~ 
~ 0 3 fir ~J ,a: ' 1) / M 3 fir ~J ' * r) M • ffi *'J ' .13 J: cf- ~ M 3 fir tru ~ a Jj., ffl Q -JJf; ' L ;tr, i';;, ,;: 

13N JE ~ :n t,t \,' 0 if .m. ~J Ii ' ii 5 T / ' T / -:f / ' .13 J: rJ -g- • ;f- 1J X - Jj' JL, ~ § g L, t:::. 1 ~ 

D: .l;l ....t. © Jf' 11.,, ~ a h f~ Q '/J"' . z::. n i::, i;: ~H ;g ~ n t.t. l, \ " ::::i - T 1' :,, .IJ' ia: , 7 -1 JL, 1:,._ ~ s *u , 
~ tl:l, "i:iJ" m_ ~J t.t c © 1 ti ffi PJ.. ..t. ~ ah 1~ Q ., ~ tJ] f,t. 7 1' JI,; .b. fft S *'J tt , I::: ~ □ =\=- :,, ;I- 7'- JL, 

iz JL, r:l - ::Z , ;I- 7'- JL, I::. t.: r:l 4=- :,, I ~ JL, iz JL, r:l - ::Z , I 7'- JL, iz JI., r:l - ::Z , 1:::. t.: □ 4=- :,, 7 r:l I:::' 50 
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)I., -lz )I., r:l - A , ,F I:: j-: / , jJ JI., ~ ~ 1/ ;{. 7 JI., -jz JI., r:l - A -j- 1-- IJ r;J b. , * 1) I 7" I.,, '.:/ /j' 1) ::::) 

- JI., • r ? 1J 7 - t- t.t. c (J) 1 tm n r.J. ..t. 1? s iJ • Q ,, ~ tn t..t. $S. f!l tt . * . I .;, .1 - )v • ;1- .;, 

/ - JI.,, ,'( '/ / r:l J{. / - )[.,, IJ r:l r:l * J[., .b. , J7 iz 1-- / , )l. 7 )[., I 7" JI., 'T 1-- ::,, , )l. 7 I.,, '.:/ IJ 

r:i 7 -1 f.:' t..t. c (J) 1 ~ n r.J. ..t. I? s LJ 1~ Q O "i:iJ ~ ~J ,a.: . -f r:i t::'.' L,, ::,, .If 1J ::::i - JI., • JJ :::i:. .;, - :;::1-- -1 
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x t::::.., Bi.~~~ !lo/.!~ % 7 £ T: ~ mt T: D□ ~ L. , ;j?_ 1.,, T: j! ~ ~ illffl L, -C ffi ~ 1"" Q R 2 ft Jg it.~$ 
r~ vt;; ~ t~ t.:.." 
[0243] 

1-t ffl ~ * t::::. [;t D m ft. !lo/.! ~ W JJx, 1"" Q z. c ::t z. z. T: ,a: WU x ,i' ~ ~ i:: ~ m T: S ~J , L ia -¥ ll[ij ta: 
t-- JI., .:r:. :., .6 J: r.J D M F ~ ffl ~ 1.10 T: ~ :&ii; T: ~ , Z. :tt. (;: J: -:> -C ~ 1t. T ~ = Jl,, -fJ'< ~ ~ .13 J: r.J Jg~ 

~ ~ ~J © f,ljj 1i c L, -c ~ m ~ n Q 0 

[0244] 

R 2 iffl ~ ft. ~ $ rd! ~ ~ J7 iz 1-- :., t:: ~ M L. , 7.1< : J7 iz 1-- :., ( 5 0 : 5 0 ) ~ ~ ,:: J7 :J -ft -J-
t-- 1) r'J b. ( 1 . 5 3 Ii ) ~ a- t' ~ ~ ~ 0 °C T: ~ "F L, -C il□ x t::::. o 7.1< ;<fj- 7.1< ~ :b□ ~ -C f~ 6 :tt. Q R 
2 r 1/ JL, r :.J " i::p r~ ~ ~ tt ~ ~ 1±" , 1-- J 1., .:r:. :., i:: ~ ffi. L, -c M 7.1< { M g S O 4 ) L, -c t;, G , ~ 50 
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~ ~ ffl 7.l< 1-- Jt., I ::., 1;: , ~ ~ •ti jj A © - 5E »ft .m ~ • ffl L, fJ:. tf i:> J:ffi: mt -r: fllii "F t: J: -::i -C 1m x tc a 

& lit ffl.r ~ * 7 * -r: , - ~ EB 1;: ,1 2 ffiJ rd! :I.JD ~ L, -C R 2 
-1 '.I :,,, r * - 1-- ~ 1~ tc o 

[0245] 

B 2 : fflt 7.l< C H 2 C I 2 i:p © R 2 M: ffi ft. !lo/.] ( 1i $ B 1 -C- ~ ~ tr, ~ J: ? i:: ~ JJx. ~ tr, t::. ) ~ 

N a N 3 ( 2 . 0 3 ii ) ,::. 0 ° C -C- ;IJ[] x tc a & lit Ii. .g- !lo/.J ~ ~ ;~ -C- 1 ffiJ r"1e1"1 ffi =It l., , E t O A 

c ,::. 1H1 /:li L, t::. o ~ I,, ::., :J 'E9 ~ ~ H 2 0 ( 1 5 m L ) ""{:· i$t; ~ l., , ~ ~ ~ t! ( M g S O 4 ) , 

a ~ ~ < ~ ~ ~ t! -c r 1/ JL, r :J t.: ~ ffl tc O 7 1/ JL, 7 :J t.: ~ ffl * 1-- JI,, .:r. / ,::. Hi M- L, ' 1 0 0 

·c ,::. 2 ffi!i ~ 1ra ~ 1.., t;:. " ~ ~ ~ ~ 1i 1.., -c lf.ll R 2 -1 1/ :,,, r * - t-- ~ ~ t;:. o 

[0246] 

""jj$.C : 10 

C 1 : R 1 A JL, ;t-. ::., r ~ t.: i:p rd! W ( 1 3 ii ) ~ ffl 7.l< T H F ,::. %:J- M- L, , ~ ff. "F -r: N a H ( 

, ~ ~ ) i: J: -::i -c m ~ 1..., t.: ., 5R .g- !lo/.1 ~ :1.m ~ L.. -c 2 ffiJ r"1e1"1 ~ »ft ~ -tt , -::> l,, -r: ~ J~ i::. "F ,1 -c , T 

H F i:p © R 2 -1 1/ :,,, r * - 1-- i:p rd! W ~ ~ ~ # lffi ~ "F -C- Dll x tc o & lit j~ .g- !J@ ~ * 7 * -C- ~ mi 
-r: m w 1.., t;:. " 
[0247] 

C 2 : R 1 A Jt., * ::., Y ~ t.: lfl rd! W ( 1 3 .m) ~ ffl 7.l< T H F * tc ,c1: ffl 7.1< ;t. 9 .I - JI.,,::. jg M­
L, , ~ ff. "F -C- N a H ( 1 3 £ ) I:: J: -::i -C m ~ L, t:::. o ~ ~ tf l.t * -::i t:::. i:> R 2 -1 1/ :,,, J7 * - 1-­

i:p r~ .pt;: ~ no x , & lit iR .g- !lo/.1 ~ f.!il lffl ~ & -r: - le. ~ ffi W L, tc " 
[0248] 

C 3 : ffl 7.l< T H F lfl © R 1 A )I., ,J- ::,, 7 ~ t.: lfl r"1e1"1 W ( 1 3 :m: ) ( 5 m L / m m o I ) i: N 20 

a H ( 1 3 ~ ) ~ o ·c -r: 1.Jll x , ~ ~ # lffl ~ "F © Jj!ij lffl ~ N -r: , 3 o 73- f.J' i:i 2 ~ r~ , * t:::. l;t * 
7 ;t -C- m W l., t:::. o :jij: & 0 'C I:: ~ :!P l., -C , T H F i:p © R 2 -1 1/ :,,, J7 .::t- - 1-- ( 1 . 0 s :m: ) ~ 

nil x , ml lffl 5~ N -r: * 7 * -r: , - ~ ~ 1: ,a: 2 ~ 1 6 ffiJ f'1e1"1 ffi W L.. t::. " 
[0249] 

C 4 : T H F ;t f;:_ ,a: D C M ( 5 ~ 1 1 m L / m m o I ) i::p © ,.ll R 2 -1 1/ $-- J7 * - I-- ( 1 

0 s ii ) ,::. , R 1 A JI,, ,J- ::., 7 ~ t.: ( 1 . 0 3 ii) , ~ \,'- -C I-- 1) .I. =f- JL, r ~ ::,, , D I P E 
A , ;t f;:_ 11 D B U ( 1 ~ 2 3 ~ ) © J: :i f,t. ffi ¥ t.i: 1J□ x , & lit ;~ .g- !lo/.] t.i: ml lffl ;.lffi_ N -r: - .le. m ffi 
w l., t::. O 

[0250] 

C 5 : fflt 7.l< M e O H ( 5 m L / m m o I ) i:p (J) R 1 A- JL, ,J- ::., r ~ ~ i:p f"~ .pt;: ( 1 s £ ) ,::. 30 

, N a O M e ( 1 3 ~ ) ~ ;IJ[] x t::. [ ft. H c L, -C , ffi f;:. ,: ~ I'.! L, t:::. -J- 1-- 1) 7 .b. ;t. 1-- .:t- $-' ~ ( 

1 ~ ; ) (J) 1 m M ~ ~ ~ fflt 7.l< ;I. '9 .I - JI., lfl © R 1 A- JI., ;j:; ::,, r ~ 1-t lfl f'~ W ( 1 3 ; ) © 1 . 

0 m M jg~ t::. 1J□ x t:::.] ., ,:e L -C jg~~ ~ !!'. -C- ~ :ti: L, t:::. o ffi ~ J7 iz I-- = I-- 1) JI,,* t:::. ia: T H F 

© J: -:, t,1:. mt * ~F 7' □ 1-- ::., •ti jg~ i;: ~ ~ ~ tt , r -tz t-- = t-- 1J Jv * t:::. i;t T H F © J: :i t,1. mt 7.l< 3-F 
7' □ 1-- ::., •ti m ~ lfl (J) R 2 -1 1/ 1/ r * - 1-- < , . o 3 ii ) ~ n□ x. , 5m -g. • ~ ~ lffl 5.lffi. m -r: - .1e. 

~ m w 1.., t::. ,, -r L, -c m ~ ~ * 7 * -r: . - ~ ~ ,: 9 a 7t , ~ $m ,:: J: -::i -c :!.l□ ~ L, t::. 0 

[0251] 

C 6 : R 1 A J L, * ::., Y .::;: t.: ( 1 ~ ~ ) ~ ffl 7.l< T H F 1;: ~ * ~ lffl ~ "F -r: jg M- l, t::. a ~ W T 
1-- 1) '7 .b. ~ 1-- ;:\=- 1/ t.: ( 1 . 0 ~ ii m m O I ) t.i: - m ~: n□ X tc O ~ (]) ~m .g- !lo/.] t.i: r,!u lffl ~g .& -r: 3 

B~ rd! ffi w L, t::. 0 T H F i::p ,::. R 2 -1 1/ 1/ J7 * - 1-- ( 1 . 1 7 3 ii ) ~ "a" ~ 9 Q m ~ ~ 3M "F L, 40 

-C~Xko &lit ■ .g-!lo/.]~~-~-!e.-SWL..f.:o 
[,ft,22] 

0 2 5 2 ] 

1i$D: 

D 0 
II 

R-S-CI 
11 
0 

E 
0 
II 

R-S-NH2 
II 
0 

r i2 t-- = t-- 1J Jv i;: J7 .::;: ::., ( 1 . o 3 £ ) ~ o 'C -r: "a" ~ 9 Q %:J- ~ ( 7 ~ 1 2 m L / m m o 50 
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I)~- H 2 0( 0. 5~1. 2mL/mmol) t;:~~9-ldtlHCI ( 1. 25~2. 

2 5 m L / m m o I ) , ~ 1., '- -C H 2 0 t::: jg M L, t::. N a N O 2 { 1 . 2 3 .m ) © 7./< jg ~ ( 0 

. 3 ~ 0 . 5 m L / m m o I © N a N O 2 ) 'c ~ II. l, t::. o fflc G ;ti -Q jg ~ ~ 0 t 'c 4 5 13- f""'"I 
tit#L, f::.o Ac OH ( 0. 5 ~1. 2 m L /m mo I ) , Cu CI 2 _ 2 H 2 0 ( 0. 5 

3 m ) , d'3 J: ti C u C I ( 0 . 0 5 3 .m: ) ~ 5ffi ~ L, -C ...t. ~2. ~Ii "i5- !lo/.! t::: ;IJ[] A , 0 "C 'c S O 2 1J 
A ,::: J: ? -c 2 0 :$3- r~ I'\ - :) l.., t::. 0 1~ G n -Q &. ~ )£& "i5- !lo/.! ~ 0 ~ 1 0 °C 'c :ff; 7 * 'c tit # L, t::. 0 

[0253] 

J'j~E: 

E 1 : T H F i;: A JI,, ,t-. = JI,,? r:l 5 -1 1-.:' ( 1 3 .m: ) ~ ~ ~ 9 -Q jg~ ( 1 0 ~ 2 0 m L / m 

m o I ) ~ - 7 8 "C ,::: Y,5- !f.] L, , y ::,., -'E = y 1J A ~ jg ~ (;: j,m L, -C 1 5 ,3- f"13'j 1 '\ -;J' 1) ::,., "/ L, , ffl 10 
#~~G~30:$3-~~~-c~~~lffl=m~~-l,-C:fG7a::t2~~ffl#Lka 
[0254] 

E 2 : "J7 -tz 1-- :.,- (;:: A JI,, * = JI,, ? r:l 5 -1 1-.:' ( 1 3 .m ) ~ ~ ~ 9 ~ jg ~ ( 2 0 m L / m m o 

I } ~ , .7.1<. ,::: jg M l, t::. N H 4 H C O 3 ( 4 3 ~ ) © jg ~ ( N H 4 H C O 3 (J) 1 5 m L / 

m m o I ) ,::: J: ? -C ~ lffl )rlft m 'c ~ ~ l, -C , 4 mi f'El:l a:: t::. tt :fG 7 a:: 'c ffl # l, t::. a 

0 2 5 5 ] 

J'j~F 
,ft, 2 3 

R"-- F 

t-- 1J r '.I - ;1,, © -g- J:ix, i::: ~ -; ~ - $I: ttg ~ M~ 
D M S O ( 5 0 0 µ, L ) i::p 'c "J7 JI,, ::f- I,, :.,- ( 1 3 .m ) S J: rf 7 :) 1-.:' ( 1 . 2 3 .m ) , 5 m 

o I %Cu SO 4 , 1 0 mo I %Na As c jg~~~Ia""c:fG7a::--C, -$1:(l'~H;:~;;tl 2 mif""'"I 
tit# L, t::. O 

[0256] 

R 1 A JI,, ,t-. :.,- "J7 ~ 1-.:' i::p f'El:l ~ © -@j- /:ix, : 
-'E JL, ,t-. 1) :.,- - 4 - A JL, ,t-. :.,- Y ~ 1-.:' 

,ft, 2 4 ) 

Co) 
N 
H 

[0257] 

Co) 
N 

I 

O=S=O 
I 

Cl 

Ca) 
N 
I 

O=S=O 
I 

NH2 

-=c JI,, ,t-. 1J :.,- ( 1 . 9 8 m L , 2 2 . 9 m m o I ) ~ "J7 -tz 1-- = 1-- 1J JI,, ( 1 5 m L ) i::p © A 

20 

30 

JI., 7 1) JI., ? r:l 5 -1 1-.:' ( 5 . 5 m L , 6 8 . 8 m m o I ) © ~Ii -@j- !lo/.! t;:: ml lffl IBD. & 'c 11> ? < ~J 1.J[] 40 

A t::. 0 1~ i; n -Q &. ~ ~ -g- !lo/.! ~ 11a ~ L- -r 2 4 mi r~ ~ 5lt L, t::. 0 jg 9l ~ ~ ~ --c M. ~ L- , 9! ~ ~ 1--

JL, I ::,., 'c 2 @] ~ ;~ 5R -@i- L, -C -'E Jt., ,t-. 1) :.,- - 4 - A Jt., ,t-. = Ji,, ? r:J -5 -1 I-= ~ ;!½ ~ 'ES /.I'" -1 Jv ( 2 . 

8 g , 6 7 % ) c L, -C 1~ t::. ., ffl ~ J:ix, !lo/.! ~ ~ G i;:: ffl ~ -; -Q ;:. c t.i:. < ;x © A T •;J 7' --c ~ ~ ~ m 
L, t::. o 

1 H N M R ( 4 0 0 M H z , D M S O - d 6 ) : o 3 . 7 9 ( t , J = 4 . 0 H 

z, 4H), 3 28(t, J=4. OHz, 4H) 

0 2 5 8 ] 

"J7 -e I-- ::,., ( 0 5 m L ) i::p © ,:- Jt., ,F 1) ::,., - 4 - A Ji,, ,t-. = Ji,, ? r:l 5 -1 t,:' ( 0 . 5 g , 4 . 

3mmol) ~NH 3 .7.1<.~~( 1. 5mL, H 2 Oi::pNH 4 OH, 28%NH 3 "'-A) 

i::: o 0c --c n□ x , li'i.l 5m._ nr --c 2 mi r~ m # l t::. 0 jg tit ¼ ~ ~ ~ * L, , ~ ~ ~ 1-- 11,, I ::,., --c 2 IQJ ~ 59ll 

~EB ft l, t::. o ~ }i1!: ~ 2 % M e O H - D C M jg 1±1 ~ ffl \, \ t::. :.,- 1) tJ If J v © tJ '5 A '7 J:l ? t- '7 5 7 50 
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1 - l;: J:. -:> -C :ti ~ L, -C , -E JI., ,r- 1) ::,,-4 - ;;,. JI., ,r-::,, J7 ~ f.:'~B1Sl§I~( 2 7 0 m g , 6 0 

% } c l, -C 1~ tc " 1 H N M R 4 0 0 MHz 

2H),3 65(t,J=4. 0 Hz , 4 H ) 

) 

0 2 5 9 

4 - ;;t.. -r JI., I:: re. 5 :,J ::,, - 1 - 7-. JI., * ::,, J7 ~ I.:' 
ft, 2 5 ] 

[0260] 

DMSO-d 6 

, 2. 9 2 ( t 

) 8 6 8 2 ( b s 

' J =4 0 H z 4 H 

1 - ;;t.. -r JI., I:: re. 5 :,J ::,, ( 2 . 0 g , 1 9 9 m m o I ) ~ J7 i:! 1-- = 1-- 1) JI., ( 1 5 m L ) 

i:p 0) ;i.. JI., 7 1) JI.,? r:l 5 -1 I.:' { 4 . 8 3 m L , 5 9 . 9 m m o I ) (J) iR ,g- ~ ~;: ~ j.lffi. T: 1-P? < 
~J :110 x , ~ i:, n g & lit m. ,g- tti ~ 1.10 ~ L. -c 2 4 ~ r~ i5: 5tit L, tc o m ~ ~ ~ ~ ~ :ti L, , ~ 5lt -z 1-­

JI., I ::,, T: 2 [Q] ;!:t ;,h 5R '8- L, -C 4 - :I- -r JI., I:: re. 7 :.J ::,, - 1 - ;i.. JI., ,r- = JI., ? r:i 7 1' 1-:' ii. ft ii. ~ ~ 

10 

1S ~ f$: ( 2 . 1 g , *El ~ W. ttl ) c L, -C 1~ tc " lf.El ~ f-ix. ttl ~ :ti ~ 9 -b Z:. c i;t. < ;j{ © 7,. T •y 7 T: 20 

~ m 15e m L, t::; 0 
1 H N M R ( 4 0 0 M H z , D M s O - d 6 ) 8 = 3 9 5 ( b s ' 

2 H ) , 3 6 0 ( b s , 4 H ) , 3 . 3 9 - 3 . 3 4 ( m , 2 H ) , 2 . 8 1 ( 3 H , 

s ) 

0 2 6 

J7 i:! 1-- ::,, ( 5 . 0 m L ) i:p © 4 - :I- T Jv I:: .I'{ 5 :.J ::,, - 1 - 7,. JI, ,r- = Jt., ? i::i 5 -1 i-:- ffi M © 

m ~ l;: N H 3 7.1<. ~ ~ ( 5 . 0 m L , H 2 0 i:p N H 4 0 H , 2 8 % N H 3 ~ - ;i.. ) ~ 0 °C T: 

11□ x , 1~ 1:, n ~ & lit ~R ft tti -z ~ 5.ffil. -r: ~ 2 ~ r~, m r-1! 1., t.: . m ~ ~ ~ ~ ~ :ti L, , ~ m ~ 1-- JI., .I. 

::,, i: 2 [Q] ;!:t ~ ;R '8- L, tc o ~ ~ l: ~ ffl :t.J 7 .b. ? r:l "'< I-- If 7 7 1 - i;: J:. ? -C ~ i!J ffl c: L, -C J7 t 
1-- = 1-- 1J JI.,/*~ m 1.,, -cm~ L. , 4 - ;1. -r 11., 1:: re. 5 :,; :,, - 1 - ;i.. JL, * ::,, r ~ i-:- l: Ek 1S tf tJ' 
? f::; B 1S ~ f;$; ( 1 2 5 m g , 2 1 % ) c: L, -C 1@ f::; 0 

1 H N M R ( 4 0 0 M H z D M S 30 

0-d 6 ) 86. 71 (t, J=4. OHz, 4H), 2. 34(t, J=4. OHz 

4 H ) 

0 2 6 2 

1 - -1 '/ 7 r:l I:: JI., - 1 H - I:: 5 '/ - JI., - 3 - 7,. JI, ,r- :,, J7 ~ t,:' 

ft, 2 6 ] 

0 2 6 3 ] 

1 - -1 '/ 7 r:l I:: JI., - 1 H - I:: 5 '/ - JI., - 3 - Y ~ ::.,, ~ - !Mt ~ n $.; D ~ ffl l." -C & !it ~ ii -C 

1 - -1 '/ 7 r:I I:: JI., - 1 H - I:: 5 '/ - JL, - 3 - ;i.. JL, $ = JL, ? r:l 5 1' t,:' l: 1~ tc ( 0 5 g , 4 

3%)" 1 H NMR{400MHz, CDCI 3 ): 8=7 55(s, 1H), 6 

8 8 ( s , 1 H } , 4 6 6 - 4 . 6 3 ( m , 1 H ) , 3 6 ( b r s , 2 H ) , 

5 9 ( d , J = 6 . 8 H z , 6 H ) L CMS ( m /z ) : 2 0 9 . 0 ( M + 1 ) + 

- ~ ~ 1i $.; E 1 l: ffl 1.," T 7,. JL, $ -=- JL, ? □ 7 1' I.:' l: ~ ~ L, , ~ ia ft, ,g- !l'-1 l: it 1S ~ f;$; ( 0 4 

5g, 82%) c:L.-C1~fco 1 H NMR(300MHz, DMSO-d 6 ): 8=7 

40 

9(d,J=2 4Hz,1H),7 36(s,2H),6.55(d,J=2.1H 50 
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z, 1 H), 4. 57-4 53(m, 1 H), 1. 42(d, J=6. 9Hz, 6H) 

LCMS(m/z 190 O(M+l)+ 

0 2 6 4 ] 

ffu (J) R 1 .7- Ji,., ,t- ::,1 J7 ~ 1-.:' i:p Fdl {:;t ,;J:: $ ffi ~ ~ :ti -C V• ¢ , "3 ~ 1.J / £ t~ t;t ~ ~ ~ t-,t. ft JJ,\(; 1i 51i 
i~ ~ -::i -C ~ ~ ~ :ti ~ -Q o -@J x. ,t W O 2 0 1 6 / 1 3 1 0 9 8 ( 9 0 ~ 1 3 0 ~ - V ~ ~.~ ) 

ia: , * ~ e~ (J) 1t .s ¥,,J (J) -a- ffl(; -e- ~ m ~ :ti 1~ -Q ~ ia © R 1 .7- JI,., * :,, r ~ i-:- i:p rl3, {:;t © ft JJ,\(; ~ lffl ~ 
L, -C 1.,, -Q o 

::,, ? □ ,,..._ =f- -it :;,I .7- Ji,., FF :;,I J7 ~ 1-.:' 

:'.-' ? □ ~ :;,I ,y :;,I .7- Ji,., ,t- :;,I J7 ~ 1-.:' 

5 - ( ( V ;1. -r Ji,., J7 ~ ./ ) ;1. -r Ji,., ) 7 7 ::,1 - 2 - .7- Ji., ,t- :,, J7 ~ t,:' 

7 7 :,, - 2 - .7- JI., * :;,I J7 ~ t.: 
5 - ;/, -r Ji., 7 7 ::,1 - 2 - .7- Ji., ,t- :,, J7 ~ 1-.:' 

5 - .I. -r JI., - N - ( ( 1 , 2 , 3 , 5 , 6 , 7 - r... =f- -it f:::. 1-.:' □ - s - -1 :,., ~ iz :,, - 4 - -1 

JI.,} jJ JI., I'\ -E -1 JI.,) 7 7 :,, - 2 - A JI., FF:,, J7 ~ 1-.:' 

4 - ( -:1 □ -:1 - 1 - I :;,I - 2 - -1 Jv ) 7 7 :,, - 2 - .7- Ji,., ,t- :,, J7 ~ f.: 
d 6 - 4 - ( -:1 □ -:1 - 1 - I :;,I - 2 - -1' Ji., ) 7 7 :,, - 2 - .7- JI,- * :,, J7 ~ t,:' 

4 - ( -:1 □ -:1 - 1 - I ::,1 - 2 - -1 JI,- ) 7 7 ::,1 - 2 - .7- JI,- ,t- :,, J7 ~ f.: 
4 - ( 2 - I::: f.: □ .::\=- :'.-' -:;f □ I'\. :;,I - 2 - -1 JI.,) - 5 - ;/, -r JI., 7 7 :,, - 2 - A JI., FF :;,I J7 ~ t,:' 

d 6 - 4 - c 2 - 1::: i.: □ =f- ::,, -:1 □ ,, ::,1 - 2 - -1 Jv ) - 5 - ;1. "!- Jv 7 7 :,, - 2 - .7- Jv * :,., r 

~ i-: 
, - /'{ ::,, v ;1,- - , H - 1 , 2 , 4 - t-- 1J r '/ - Jv - 3 - .7- Jv * ::,, r ~ i..:-

- ;I. T JI., - 1 H - I::' 5 '/ - JI., - 3 - .7- JI., * :,, J7 ~ 1-.:' 

- ( r- 1J 7 JI,., :;1" □ ;J. T JI,., ) - 1 H - I::' 7 '/ - JL, - 3 - .7- JL, * :,, J7 ~ I-:' 
- -1 '/ -:1 □ I::' Jv - 1 H - I::' 7 '/ - JL, - 4 - .7- Jv * :,., J7 ~ I-= 

1 - ::,, ? □ -:1 □ I::' Jv - 1 H - I::' 5 '/ - Ji., - 3 - .7- JI., * :;,I J7 ~ f.: 
1 - ( t - -:;/ "f- Jv ) - 1 H - I::' 5 '/ - JI,, - 3 - .7- Jv * :,., J7 ~ 1-.:' 

- ::,, ? □ ,,..._ .::\=- ::,, Ji., - 1 H - I::' 5 '/ - JI,, - 3 - .7- Ji,, * :,, J7 ~ t.:' 
- 7 .z. = Jv - 1 H - I::' 7 '/ - Ji,., - 3 - .7- JL, FF :,, J7 ~ I-= 

- .."{ :,, V Jv - 1 H - I::' 7 '/ - JI,, - 3 - .7- JI,, FF = Ji,., ? □ 1) 1-.:' 

10 

20 

- ( 1 - 7 .r. = JL, I T Jv ) - 1 H - I::' 7 '/ - JI,, - 3 - .7- Ji,., * ::,, J7 ~ 1-.:' 30 

- ( 2 - ( I::' ~ 1J V ::,1 - 1 - -1 JI,, ) I "!- )I,, ) - 1 H - I:::' 7 '/ - JI,, - 3 - .7- JI,, * :,, J7 ~ t,:' 

, 5 - V ;I. T Jv - 1 H - I:::' 5 '/ - Ji,., - 3 - .7- Ji,., FF :,, J7 ~ t,:' 

1 - ;I. T JI,, - 5 - ( r- 1) 7 JI,, ::?l'" □ ;I. -r JI., ) - 1 H - I:::' 7 '/ - JI,, - 3 - .7- JI,, * ::,, J7 ~ t.:' 
1 - -1 '/ -:1 □ I::' Jv - 5 - ( r- 1) 7 Jv ::?t" □ ;I. T Ji,., ) - 1 H - I:::' 5 '/ - JI,, - 3 - .7- Ji., ;J- :,., J7 ~ 

i-: 
5 - 1' '.I -:1 □ I::' Ji., - 1 - ;I. -r Ji., - 1 H - I::' 7 '/ - Ji., - 3 - .7- Ji., * :,, J7 ~ t,:' 

5 - ( 2 - I::: 1-.:' □ 4'- :'.-' -:1 □ 1,:,., - 2 - -1 JI,,) - 1 - ;/, "1-- JI., - 1 H - I:::' 7 '/ - JI., - 3 - .7- JI,, 

* / J7 ~ t,:' 
1 - .."{ :,, V Jv - 5 - ( 2 - I::: 1-.:' □ 4'- :'.-' 7' □ 1, :,, - 2 - -1 JI., ) - 1 H - I:::' 7 '/ - JI., - 3 - .7-

JL, * / J7 ~ i-:-

5 - ( 2 - I::: I-! □ 4'- :'.-' -:;f □ I'\. :;,I - 2 - -1 JI,,) - 1 - 7 .I. = JL, - 1 H - I:::' 7 ',/ - JI., - 3 - A 

JI,,*/ J7 ~ i-:-

5 - ( V ;I. T Ji,., J7 ~ ./ ) -J- 7 ,y 1,., :,, - 1 - .7- Ji,., * :,, J7 ~ r:' 
N - ( ( 1 , 2 , 3 , 5 , 6 , 7 - A.. .::\=- ,j- I::: 1-.:' □ - s - -1 :,, ~ iz :,, - 4 - -1 Ji., ) 7J JL, 1<.. ~ 

-1 JI., ) - 2 , 3 - V I::: t-:' □ ,-..:;_ ::,1 '/ [ b ] "!- ~ 7 :::c :,, - 6 - .7- JL, ;J- :,, J7 ~ t,:' 1 , 1 - V ~ =\'­
::,, i-: 
3 - J7 :.J t,:' r.::. :;,I it :;,I .7- JL, FF :;,I Y ~ t,:' 

N - ( 3 - .7- Ji,, 7 r -E -1 Ji., 7 .z. = JL, ) ~ :,, 9 - 4 - -1' :,, J7 ~ t-:' 
.."{ :;,I it ::,; - 1 , 3 - V .7- JI,- ;1- :;,I J7 ~ f-;' 

N 1 
, N 1 

- V ;I. T JI., A:: ::,; it ::,1 - 1 , 3 - V .7- JL, * ::.; J7 ~ t-:' 

40 

50 
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3 - :Z... JI., 7 r -'E 1' JL, ~ ,fl ~ ~ :I- r JI., 

3 - ( 4 - 7 I = JI., - 1 H - 1 , 2 , 3 - t- 1) Y '/ - )I., - 1 - -1 )I., ) ,-:: :,, ii :,, :Z... JL, * :,, Y 

~ t.: 
N - ( -_/ □ 7' - 2 - 1' ::,, - 1 - -1 JI., ) - 3 - ( 4 - :Z... JI., 7 7 -'E -1 JI., 7 I = ;t, ) 7' □ 1f. :,, Y 

~ t.: 
~ ::,, '.I [ d ] [ 1 , 3 ] :) ;;;J- :f- '.I - )I., - 5 - A JI., * ::,, Y ~ 1-t 
I:::" 1J :J ::,, - 4 - :Z... )I., ,:t,. ::,, Y ~ t.: 
I:::" 1) :J ::,, - 3 - :Z... JI., ,:t,. ::,, Y ~ t.: 
I:::" IJ :J ::,, - 2 - ;z.. JI., ,:t,. ::,, Y ~ t.: 
4 - ( t- •) 7 JI., ;;;J- □ ;I. 7 JI., ) I:::" 1J :) ::,, - 2 - ;z.. JI., ,:t,. ::,, y ,=:: 1-t 10 

3 - ( 3 - ( 1-- 1J 7 JI., ;;;J- □ ;I. r )I., ) - 3 H - :J Y :J 1J ::,, - 3 - -1 JI., ) "" ::,, ii ::,, ;z.. JL, * ::,, Y 

~ j-:' 

2 - ( ;I. :f- JI., ( 7 - = t,. □ ~ ::,, '/ [ c ] [ 1 , 2 , 5 ] ;;;J- :f- -t;t :) Y '.I - )I., - 4 - -1 )I., ) Y 

~ ./ ) - N - ( 4 - :Z... JI., 7 7 -'E -1 JI., 7 I * r JI., ) Y -tz I- Y .E::: 1-t 
4 - ( 2 - ( 7 - .=_ f- □ r{ ✓ '.f [ C ] [ 1 , 2 , 5 ] ;;;J- :f- -t;t 1/ J" '.f - )I., - 4 - 4 JL, J" ~ ,/ 

) I. :f- Jt, ) ~ ::.., ii ::,, :Z... JL, ,:t,. ::,, Y 2:: t.: 
2 - ( 7 - ( :J ;I. r JI., Y 2:: ./ ) - 2 - ;;;J- :f- './ - 2 H - ? □ ;I. ::,, - 4 - -1 ;1., ) - N - ( 4 -

7.. JI., 7 r -'E 1' JI., 7 I * :f- JI., ) Y -tz 1-- Y .E::: 1-t 
[0265] 

R 1 SJ:r!R 2 Y2:: ::,,i:pr~~O)-g--J5x: 
9 H - -t.J JI., 1-f. '.I - JI., - 9 - Y ~ ::,, 

fl::. 2 7 ) 

QO 
N 
H 

[0266] 

9 H - 7.J JI,, I'\'/ - JI,, ( 2 . 0 g , 1 2 m m o I ) ~ Y -tz 1-- = t- 1J JI., ( 8 0 m L ) 1> J: lj 
~ M ( 2 0 m L ) (;: ~ M- L, , ? 1.. \ c: 0 "C (;: ~ !p L, --C 5Sl H C I : 7./< ( 4 : 2 , 6 m L ) ~ h□ 

X tc O ~ ~ ~ 7./< ( 4 m L ) i;: BE ffl M T t- 1) '7 A ( 1 g ' 1 4 . 4 m m O I ) ~ ~ 1'f 9 ~ m 
~ ,:: J: ~ , o 5-1- rl3, tJ" ~t t.:.. 5~ ""F ,:: J: ? --c ~ ~ L.. t.:.. " & lit 4o/.l ~ o ~ 1 o "C c: 3 ~ rl3, a:: t.:.. i;t jf; 7 

a:: c: ffi :W L, , ? 1,, c: 7./< c: ~ tR L, --c fff M I r ;1,., ~ m 1,, --c Ml tl:l L t:::. o ~ ~ ~ 7./< , ~ :Ii. 7./< c: ½t ;ft 

l., , ~ ii ( N a 2 S O 4 ) ~ tt , ~ gg ;2 ~ l, --C 9 - = t- □ 9 H - jJ JI., I''- '.I - JI., ~ jit ~ ~ -{;t;: 

c: L.. --c f~ , ;j{ 0) &. lit A T •:1 7' c: ~ m ~ m L.. t:::. " 

[0267] 

T H F ( 5 0 m L ) .5 J: {I 7./< ( 1 5 m L ) i;: ~ ~ g ~ BE $& { 9 . 7 g , 1 5 0 m m o I 

20 

30 

) t:, J: r1 :Ii, fl::. Y ::,, -'E = '7 b. ( 8 g , 1 5 0 m m o I ) ~ 0 °C i:: )9', ti:P L, , T H F ( 5 m L ) 40 

i:p OJ 9 - = t- □ - 9 H - :;IJ JI,, 1< '.I - JI.,~ )ffi ""F L, --C 11□ x --C 2 ~ l"e!'l a;: tc. it jf; 7 £ c: ii W L, ~ tt 
t:::. " &. lit 4o/.l ~ ~ M I r J 1,., ~ m 1.., --c ~ ffi L, , -tz 5 1' 1-- ,:: Jffl L, --c ~ ~ L, --c '/J' i; , ~ mt ffl ~ 7./< , 
1;t ~ 7./< ~ m \. \ --c j~ ,1t l., ' ~ ii ( N a 2 s O 4 ) ~ t! ' ~ gg ;2 ffi l, t:::. 0 ffl ~ J5x ~ ~ ~ IJ jJ ij 

JI., OJ n 5 b. -7 □ -e:z t- /.f 5 7 -< - i:: J: ? --c , 5 % ~ n .I. =r ;1., : A..~ -tt::.., ~ t1:1 ~ ~ m 1.., --c ~ ~ 
L, , ffi ~cl fl::. -g-- !l$J ~ ,¥ ~ -{;t;: ( 3 3 g , 4 2 % ) c: L, --C f~ tc o 

1 H N M R ( 4 0 0 M H z 
, DMSO-d 6 ) o=B. 1 0{d, J=7. 7Hz, 1 H), 7 59(d, J=7 

. 7 Hz, 1 H), 7 4 5 ( t, J =7. 7 Hz, 1 H), 7. 1 7 ( t, J =7. 7 

Hz,1H),5 83(s,1H) 

0 2 6 8 ] 
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$ ,::. J: ? -c fila.l ~ ~ ti, f~ -Q O illJ ;t it w O 2 0 1 6 / 1 3 1 0 9 8 ( 1 3 0 ~ 1 5 7 /'{ - 1/ ~ 

~ > i;t _ * §El s}j <J) 1t. -g- tti <J) -g- 15¼ -e f§I! m ~ n t~ -Q ""F ia <J) R 1 
s J: !f R 2 r :=:: :.,, $ r~ ~ <J) €i PX 

~ ml :;;f-: L- -c 1.,, -Q 0 

1 - ;I. -'f- Jv - 1 H - I:::' 5 '/ - Jv - 3 - r 2:: :.,, H C I 

- ( 1-- IJ 7 JI,., ;t r::i ;I. -'f- JI,., ) - 1 H - l::'.' 5 '/ - JI,, - 3 - r 2:: :.,, 

- -1 '.I -J' r::l l::'.' JI,, - 1 H - I::: 5 '/ - JI,., - 3 - J7 2:: :.,, 

- -:,;- ? r::l -J' r::l I::: JI,, - 1 H - I::: 5 '/ - JL, - 3 - Y 2:: :.,, 

- ( t - 7 -'f- Jv ) - 1 H - I::: 5 '/ - Jv - 3 - Y 2:: :.,, 

- -:,;- ? r::i A.. ;\'- -:,;- Jv - 1 H - I::: 5 '/ - JL, - 3 - Y ~ :.,, 

- 7 :i: = JI., - 1 H - I::: 5 '/ - JI,., - 3 - Y ~ :.,, 10 

- .r-:: :.,, V Jt., - 1 H - I::: 5 '/ - JL, - 3 - J7 ~ :.,, 

- ( 1 - 7 :i: = JI,., I. -'f- JI., ) - 1 H - I::: 5 '/ - JI., - 3 - Y 2:: :.,, 

- ( 2 - ( I::: P{ 1J V :.,, - 1 - -1 JI., ) I. -'f- JI., ) - 1 H - I::: 5 '/ - JI., - 3 - y 2:: :.,, 

, 5 - V :I- -'f- JI,, - 1 H - I::: 5 '/ - JI., - 3 - Y 2:: :,, 

- :1, -'f- Jt., - 5 - c t-- 1J 7 ;1,., ;;- □ ;1. -'f- Jv ) - 1 H - l::'.' 5 '/ - Jv - 3 - r :=:: -:.,, 

- ;I. -'f- Jv - 5 - ( -J' r::i if. - 1 - I. :.,, - 2 - -1 JL, ) - 1 H - I::: 5 '/ - JI,, - 3 - r 2:: :,, 

- .r-:: -✓ V Jt., - 3 - = 1-- r::i - 1 H - I::: 5 '/ - JL, - 5 - t.J JL, ffe -✓ M: .I. -'f- JL, 

1 - ~ :.,, V JL, - 3 - = 1-- r::l - 1 H - I::: 5 '/ - JL, - 5 - t.J JL, ffe -✓ M: I -'f- JL, 

3 - ( 2 , 5 - V :I, -'f- )l,, - 1 H - I:::' r::l - JI,., - 1 - -1 )l,, ) - 1 - 7 :i: = JI,., - 1 H - I::: 5 '/ -

Jv 20 

8 -7r::i-=c-1 
' 

2 
' 

3 ' 5 
' 

6 
' 

7 - A,, ::f- -if I:::. f-; r::l - s - -1 :,,,$(-ty:.,,-4 -Y~ / 

8 -? r::l r::l - 1 
' 

2 
' 3 ' 5 , 6 ' 

7 - A.,::\=- -if I:::. t,:' r::l - s - -( :,,§-ty::,t-4 -Y~ / 

8 - :;I. -'f- Jv - 1 
' 2 ' 3 ' 5 ' 6 ' 7 - A., ::f- -if I:::. f-; r::l - s - -1 :.,,§-ty:.,,-4 -Y~ / 

3 
' 

5 
' 

6 
' 

7 -71-- 51:::. t,:' r::l - 2 H - -1 :,,-r.1 [ 5 
' 

6 - b J 75:,,-8 -r.::: :,, 

4 -7r::i-=c-3 
' 

5 
' 

6 
' 

7 -71-- 51:::. f-; □ - 2 H - -1 :.,, -r .I 5 . 6 - b ) 75:,,-8 

-J7~-✓ 

3 . 5 . 6 ' 
7 -7t,.."51:::.t,:'D-2H--,(:.,,7/[5, 6-b] 75-✓ -4-1"2::-✓ 

"' :,, '/ [ 1 . 2 -b: 4, 5-b'] :.)75:,,-4-y~:,, 

3 - ( 3 - ( 1-- 1) 7 JI,,~ □ :;I. T JI., ) - 3 H - 1/ y V :,, - 3 - -1 JI., ) J7 -= 1J :,, 
[ 0 2 6 9 ] 30 

R 2 Mi:f:lF13'j~O)€iJ5x: 

R 2 fflt q:l FEl:I ~ ,a: i'r.i ~ ~ ~ ti, -C I.,\ Q , S J: !J' / * t~ ,a: '.lE'. ~ ~ ~ -€J- PX, "Ji $ i: J: ? -C ~ ~ ~ ti 
~~ .g o 1l)J ;t ~ W O 2 0 1 6 / 1 3 1 0 9 8 ( 1 6 6 ~ 1 6 9 P{ - V ~ ~.a ) tel: , :::$: ~ BF.I 0) ii::; 

ft !lo/] <J) €i 15¼ -e f§I! m ~ ti 1~ Q ""F ~a <J) R 2 M q:i FEl:I ~ 0) €i PX. ~ mi ~ L, -c \., \ Q 0 

2 , 3 , 6 , 7 - 7 I-- 5 I:::. t,:' D "' :.,, '/ [ 1 , 2 - b : 4 , 5 - b ' ] :.J 7 5 :,, - 4 - t.J Jv 

;j{ / rut 

"' -:.,, '/ [ d J [ 1 , 3 J V ;t ;\=- '.I - ;1., - 4 - JJ JL, ffe -:.,, M 
[0270] 

{t. -g- !lo/] 
1l)J 1 : N - ( ( 1 , 2 , 3 , 5 , 6 , 7 - A.. :+ -if 1:::. f-; D - s - -1 :,, -:$f iz :,, - 4 - -1 JL, ) 40 

jJ JL, I'\ "E -1 JL, ) "E JL, ,j,. 1) / - 4 - 7,.. JI., ,j,. / J7 ~ t,:' 
[ {t.2 8] 

0 2 7 1 ] 

4--1'./:,,J",Z.-t,..-1, 2, 3, 5, 6, 7-A..::\=--tj-1:::.t,:'D-s--1:.,,§-ty:.,,(-~ 50 
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9-g 1i $ A 2 -a:: ffl I,\ -C ~ ~) SJ: 1J -'E Ji,, ,:t. 1) ::,, - 4 - A JL, $::,, Y :=:: 1-:' ~ - ~ ~ 15 $ C 2 t;:: S 

\,, --C ~ ffl L, -C ~ ~2 ft, €i tti ~ El @. ~ fit-z ( 2 5 m g , 2 4 % ) c L, -C f~ tc o 
1 H N M R ( 4 

00MHz, DMSO-d6): o=7 98{bs, 1H), 6. 94(s, 1H), 

3 . 6 3 ( t , J = 4 . 0 H z , 4 H ) , 3 . 1 8 ( t • J = 4 . 0 H z , 4 H ) , 2 
81 (t, J=8 0Hz, 4H), 2 68(t, J=8. 0Hz, 4H), 2 02 

- 1 9 5 ( m, 4 H) ; LCM S ~Jj'.: > 9 5 % ; LCM S ( m /z ) : 3 6 6 [ M + 
H ] + 

[ 0 2 7 2 

-191J 2 N - ( ( 1 , 2 , 3 , 5 , 6 , 7 - A. :::\'- -lj- I::: i-:- J:l - s - 1' ::,, .Y -tz ::,, - 4 - 1' Jt, ) 

- 4 - ;1- T Ji,, I::'.' ...-.::. '5 :J ::,, - 1 - A JI., -:t. ::,, Y ~ i-:-
[ft,29] 

'N7 o~ ~N ... 8~ 11 [ 
' 1 'N.,......___N ~ 

0 H H 

[0273] 

4--1'/"1/Y:Z.--t---1, 2, 3, 5, 6, 7-A.;::\'--lj-1:::l-:'J:l-s-1::,,.Y-tz::,,(-JB9: 

9-g 1i $ A 2 -a:: ffl 1,, -C ~ ~) s J: 1J 4 - :I- T JL, I::'.' ...-.t '5 :J::,, - 1 - A JL, ;t-::,, J" ~ t: -a:: - ~ ~ 1i 

10 

$ C 3 i;: s 1,, -C ~ ffl L, -C ~ ac. ft, €i ~ ~ El @. ~ ~ ( 6 0 m g , 5 5 % ) c L -C ffl. tc o 
1 H 20 

NMR ( 600MHz, DMSO-d 6 ): 8=7 96 bs, 1 H), 6. 94 ( s 

1 H), 3 20(t, J=6. 0Hz, 4H), 2 80(t, J=6. 0Hz, 4 

H}, 2 69(t, J=6. 0Hz, 4H), 2 37(t, J=6. 0Hz, 4H) 

2 19(s,3H),2.00-1 95(m,4H) 13 CNMR(150MH 

z DMSO-d 6 8=150 6 143 5 137 4 129.6 118 

1, 54. 3, 46 5, 45 9, 32. 9, 30 7 25 5. LCMS~.§t: 

>95%;LCMS(m/z) 379[M+HJ+ 

C 1 8 H 2 7 N 4 0 3 S 1 ( M + H ) + f;:: "? I..' -C it W ~ ti. tc H R M S T! S ,b 3 7 9 . 1 7 

9 8 lj: 3 7 9 1 7 9 5 c L, -c ~ l~U ~ ti. tc o 

[ 0 2 7 4] 30 

WU 3 : N - [ 1 2 , 3 , 5 , 6 , 7 - "'- :::\'- -l;t- I::: i-:- □ - s - 1 ::,, .Y -tz ::,, - 4 - -1 Jt., J -

N ' - [ ( V ;I- T JL, J" :=:: .I ) A JL, it- = JL, ] '7 L,, J" 

[ ft, 3 0 

[ 0 2 7 5 40 

4--1'/'lY:Z.--t---1, 2, 3, 5, 6, 7-A.:::\'--lfl:::i-:- □ -s---(::,,-Sf-tz::,,(--ffii 

9-g 1i $ A 2 -a:: ffl 1,, -C ~ ~) S J: 1J N , N - V ;I- T JI., A JL, 7 7 ~ i-:- -a:: - ~ ~ 1i $ C 2 t;:: S i.,., 

-C ~ ffl L -C ~ ~ ft, €i ~ -a:: El @. ~ ~ { 2 9 m g , 3 1 % ) c L -C ffl. tc O 
1 H N M R ( 4 0 

0MHz DMSO-d 6 ): 8=7 96{s, 1 H), 6 94(s, 1 H), 2 

81(t,J=8Hz,4H),2 79(s,6H),2 70(t,J=8Hz,4 

H}, 2. 02-1 96(m, 4H) 13 CNMR(150MHz DMSO-d 6 

) 8=143.4,142.9,137 4,125 1117.9 38 6 32 

9 30.7,25 5 LCMS(m/z):324 M+H)+ 

C 1 5 H 2 1 N 3 0 3 S 1 ( M + H ) + f;:: -::> I..' -C it W ~ ti. t.:. H R M S T! S 0 3 2 4 1 3 

7 6 4 ,j: , 3 2 4 . 1 3 8 9 1 c L, -c ~ 5ll!l ~ ti. t.:. o 50 

HIKMA PHARMACEUTICALS USA INC. IPR2024-01418 Ex. 1002, p. 601 of 962



( 123) JP 2019-512009 A 2019.5.9 

0 2 7 6 ] 

{91J 4 : N - c c s H - n Jv r, '/ - ;1,, - s - -1 JI., ) n ;1,, ,, "E -1 ;1,, ) - 1 - -1 '.I -:t □ I::' Jt, -

1 H - I::' 7 '/ - JI,, - 3 - A JI,, IJ\ ::.,, Y ~ I-= 

[{t.31] 

0 2 7 7 ] 

T H F ( 2 0 m L ) ~ (J) 9 H - 1J JI,, 1<. '/ - JL, - 9 - Y ~ ::.,, ( 1 0 g • 5 . 5 m m o I 

) ~ 0 t I:. ;fj !p L, , 7.1<. * -ft. T 1-- 1) '7 .b. { 0 . 4 5 g , 1 1 m m o I ) ~ 1> L, 9 ? h□ x tc o 

&. J;fi. JR ii- :1o/.J ~ 3 0 $:r rl3":I ni :1¢ L, t 1J' G , ? □ t:1 =¥ M 7 .I. = JL, ( 1 . 7 2 g , 1 1 m m o I ) 

~ mti T L, t 1.r□ x tc " jg ~ ~ ~ Im 5~ ~ * -C- 1.J□ ~ ~ 1t , ~ G ,:. 5 ~ r~ :t1i :1¢ L, tc o &. J;fi. ~ N a H 

C O 3 ( 7.1<. jg~) ~ m 1, ... t wit~ 1t' ffl: M :r. T JI,,~ m 1.,, -c jg~~ Ml 1:±:l L, f;:_ 0 ~ff!*§~ 7.1<.' 

'.&: ~ 7.1<. ~ ffi I...., t j;\; ,it l, . -::> I..." -C- ~ i.t ~ 1t ( N a 2 S O 4 ) , ~ ~ iii ifl/ l, tc o lfll. 7 I -= JI., ( 

9 H - 7J JI.,/'\'/ - JL, - 9 - -1 )I.,) 7J JI,, 1<. x - 1-- ~ :.; 1J 7J if JI,, (J) 7J 7 .b. ? □ x t- -7 7 7 -1 -

,:. J: -=> -c , 1 o % E t o A c = A.. =f- -lj-::.,, ~ 1±1 llJ. ~ m ,.,,. -c m ~ 1_, • 1~ G n ,Q a 1s ~ i;$; ~ ~ m 

10 

~©ii-~A~~-:t-C-.ffll,ka m 
[0278] 

T H F ( 1 0 m L ) ~ (J) 1 - -1 '.I -:I t:l I::' JI,, - 1 H - I::' 7 '/ - JI., - 3 - A JI., * ::.,, Y -::. t.:' ( 
0. 1 g, 0. 53mmol) ~NaH(60mg. 1. 06mmol) ~J:-::>-Cffl•L, 

• &. J;fj. :1o/.J ~ a o t ,:: 2 ~ rl3, 11□ ¥.'A- 1_, tc C 5R ti' :1o/.J ~ p!g lffl 5.fift ffr. ,:. ~ ip L- , 7 .I. -= JI,, c 9 H - 1J ,1,, 

,, Y - 11,, - 9 - -1 ;1.,) :t.1 JI,,,, x - 1-- c 2 ~ ~) ~ :1.1□ x , &. J;fi. :1o/.J ~ :j'ij: ffr. a o 0c * -c- 2 ~ rl3, tm 
¥.'A- l, fc o ~ 7 ~ , &. J;fi. :1o/.J ~ N H 4 C I ~ ffl 7.1<. ~ ~ ~ ffi 1., \ t ~ ffi l, , ffl: !I .:r. "f- JI., ( 2 X 2 5 

m L ) ~ m 1,,.., t Hl:! 1:±:l l, tc o ;R ii- L, t:=. ~ :mt ffl ~ 7.1< , '.&: ~ 7.1< ~ ffi 1,," -C ½'c ,it l, , ~ Ji. ~ it ( N a 

2 s o 4 > , ~ ~ ~ m 1_, tc" ~ ~ :1o/.J ~ :.; 1J n if JI.,©~~~~., t:1 x t- -7 -5 7 -1 - ~ m 1,,, t 
5 0 % E t O A c : "'- :f- -lj- ::.,, ,:. J: ? -C ffl ~ L, , ~ ~a ~ PX :1o/.J ~ t3 f!,. ~ i;t ( 1 5 m g • 7 % ) 
c.l,t~~tc,., 1 H NMR(400MHz, CD 3 0D) 08. 02(d, J=7. 7H 30 

z,2H),7.72(s,1H),7 41-7 27(m,4H),7 19(t, 

J = 7 . 4 H z , 2 H ) , 6 . 7 0 ( s , 1 H ) , 4 . 5 9 ( m , 1 H ) , 1 . 4 8 ( d 

, J=6. 6Hz, 6H) 

0 2 7 9 ] 

MC C 9 5 0 ©m~Jit 

M c c g 5 o (J) -t- 1-- 1J '7 ..b. ~ c. ±g 11:. ~ (J) rl3, (J) M Jit % PX ~ ~ )_fifi Jiffi" ~ ¥.R- ~ nm ~ c I T c ) ~ 
m 1,, ,Q ;:. c. 1;: J: -::> t ~ ~ L, t ;ti l±l L, tc o M C C 9 5 0 ( * tc tt C R I D 3 c L, t t, 1;ll G :h 
-C i.,, ,Q ) 1;:1: • ~ 

[-ft.32] 

HO q.,p Jlo ~I 
~S' N N ~ 
/ 'Ld H H 

~ ~ 9 -Q A JI,, * ::.,, '7 l,., Y "1: ~ -Q o 

[0280] 

Elihl TC200 (GE5-17-lj--1.:r:.::.,,A) ~-ffil,-C, Cu 2
.,.. MCC950ffl1i 

i'I= m ,:. J: ? t ~ ~ ~ :h ,Q ~ © ~ -ft. ~ j,U ~ L, ' T - ~ ~ El i1l I T C T - -? ~ *ff m t:. &! Jifi. ~ :h 
fc Mi c r o C a I 0 r i g i n 1<. - 1/ 3 ::.,, 7 . 0 ',/ 7 1-- '7 I J7 ,~ 'Y 'T - 1/ ~ )fl 1.,, t ~ 

40 

50 
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~ l, tc O 

[0281] 

( 124) JP 2019-512009 A 2019.5.9 

7..1<. ( .:;: 1J Q 7..1<. , E I g a ) ,:: ~ M L t:::. :lg it. ~ { C u C I 2 (J) 5 * t:::. t;t 2 . 5 m M ) ~ , 

~ ~ ,:: 7..1<. i:: ~ M L, t::. 0 . 4 m M © M C C 9 5 0 N a ~ ~ t' iz J v i:: m!i '.iE'. L, t::. o m!i '.iE'. tt 2 5 t 
-e 1 9 X 2 µ, L )± A L t:::. 0 ::::i / 1-, r:l - JI.,, C L t E D T A ~ iffi: fl: :lg ~ * t:::. tt = -J- 1-, 1) '7 .b. :lg 
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Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Agglication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Agglication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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Attorney Docket No. 1258.19CT PATENT 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re: Fionn Hurley Confirmation No.: 6803 
Group Art Unit: 1629 Application No.: 17i091,222 

Filing Date: November 6, 2020 
For: Compositions comprising (R)-2-amino-3-pl1enylpropyl carbamate and uses thereof 

Date: September 7, 2021 

Commissioner for Patents 
Box 1450 
Alexandria, VA 22313-1450 

INFORMATION DISCLOSURE STATEMENT COVER LETTER 
Sir: 

Attached is an Information Disclosure Statement listing of documents, together with a copy of any 

listed foreign patent document and/or non-patent literature. A copy of any listed U.S. patent and/or U.S. 

patent application publication is not provided herewith in accordance with 37 C.F.R. § 1.98(a)(2)(ii). 

[8J In accordance with 37 CFR 1.97{b}, the information disclosure statement is being filed: 

D (1) within three months of the filing date of a national application other than a continued 

prosecution application unc!er §1.53(d); 

D (2) within three months of the date of entry of the national stage as set forth in §1.491 in an 

international application; 

~ (3) before the mailing of a first Office Action on the merits; or 

D (4) before the mailing of a first Office Action after the filing of a request for continued 

examination under §1.114. 

D In accordance with 37 CFR 1.97{c), Uie information disclosure statement is being filed after the 

period specified in 37 CFR 1.97(b) above, but before ttie mailing date of any of a final action under §1.113, a 

notice of allowance under §1.311, or an action that ott1er;,vise closes prosecution in the application, and is 

accompanied by one ofU1e following: 

D (1) nie statement specified under 37 CFR 1.97(e), as follows: 

D Each item of information contained in the inforrnation disclosure statement was 

first cited in any cornmunication from a foreign patent office in a counterpart forei~1n 

application not more than three months prior to the filing of tile information disclosure 

statement; ,QI 

D No item of information contained in tile information disclosure statement was 

cited in a communication from a foreign patent office in a counterpart foreign application, 

and, to the knowledge of the person signing tile certification after making reasonable inquiry, 

no item of information contained in tile information disclosure statement was known to any 

individual designated in §1.56(c) more than three months prior to the filing of the information 

disclosure statement: or 

D (2) The fee set forth in §1.17(p); 
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In re: Fiann Hurley 
Application No.: 17i091,222 
Filing Date: November 6, 2020 
Page 2 of 2 

D In accordance with 37 CFR 1.97{d), the information disclosure statement is being filed after the 

period specified in 37 CFR 1.97(c) above, but on or before payment of the issue fee, and is accompanied by 

both of the following: 

D (1) The statement specified under 37 CFR 1.97(e}, as follows: 

D That each item of information contained in the information disclosure statement 

was first cited in any communication from a foreign patent office in a counterpart foreign 

application not more than three months prior to the filing of the information disclosure 

statement; or 

D That no item of information contained in the information disclosure statement was 

cited in a communication from a foreign patent office in a counterpart foreign application, 

and, to the knowledge of the person signing the certification after making reasonable inquiry, 

no item of information contained in the information disclosure statement was known to any 

inc!ividual designated in §1.56(c) more than three months prior to the filing of the information 

disclosure statement; and 

D (2) The fee set forth in §1 .·17(p); 

In accordance with 37 CFR 1.97(g), the information disclosure statement shall not be construed as a 

representation that a search has been made. 

In accordance with 37 CFR 1.97(h), the information disclosure statement shall not be construed to 

be an admission that the information cited in the statement is, or is considered to be, material to patentability 

as defined in §·1.56(b). 

D The Director is hereby authorized to charge the fee specified in 37 C.F.R. § 1. 17(p), and any fee 

deficiency or credit any overpayment, to Deposit Account No. 50-0220; or 

[8J No fee is believed due. However, the Director is hereby authorized to charge any deficiency or 

credit any overpayment to Deposit Account No. 50-0220. 

Respectfully submitted, 
.~ .. -t ~~- ❖❖❖$ s-'>'!-~ 

,/f.f:,· /,,❖ .. ~ 

/ll1t:1tft/~::;:s;;~ 

Customer Number 129932 
Myers Bigel, PA 
P.O. Box 37428, Raleigh, NC 27627 
919-854-1400 
919-854-1401 (Fax) 

Robert A. Schwartzman, Ph.D. 
Registration No. 50,211 
Attorney for Applicant(s) 

CERTIFICATION OF TRANSMISSION 

I llernby certify that this correspondence is being transmitted via the Office electronic filing system in 
accordance with § 1.6(a)(4) to tile U.S. Patent and Trademark Office on September 7, 2021. 

Signature: /Betty-Lou Medlin/ 
Name: Betty-Lou Mediin 
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Doc co<le: !OS 
Doc description: Information Disclosure Statement (IDS) Filed 

PTO/SB/08a (02-'lll) 
Appmved for use through 11/30/2020 0MB 0% 1-!}0:31 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Redudk>n Act of 19:95, rio persons are required to resporn:I to a mlledivn of inforrnatio;i unless it contains a valid 0MB control number. 

Application Number 1709"1222 

Filing Date 2020-11-06 

INFORMATION DISCLOSURE First Named Inventor I Fiann Hurley 
STATEMENT BY APPLICANT 

Art Unit 1629 
( Not for submission under 37 CFR 1.99) 

I Examiner Name 

Attorney Docket Number 1258.·19CT 

U.S.PATENTS 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial"' No 
Patent Number Code·i Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

If you wish to add additional U.S. Patent citation information please click the Add button. 

U.S.PATENT APPLICATION PUBLICATIONS 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial"' 
Cite No 

Number Code·i Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

If you wish to add additional U.S. Published Application citation information please click the Add button. 

FOREIGN PATENT DOCUMENTS 

Name of Patentee or 
Pages,Co!umns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant TS 
Initial"' No Nurnber3 Code2i Code4 Date Passages or Relevant 

Document 
Figures Appear 

1 □ 

If you wish to add additional Foreign Patent Document citation information please click the Add button 

NON-PATENT LITERATURE DOCUMENTS 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 

Initials* No 
(book, magazine, journal, serial,. symposium, catalog, etc), date, pages(s), volume-issue number(s), T5 

publisher, city and/or country where published. 
·-

EFS Web 2.1.18 
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Application Number 17091222 

Filing Date 2020-11-06 

INFORMATION DISCLOSURE First Named Inventor I Fiann Hurley 
STATEMENT BY APPLICANT 

Art Unit 1629 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number 1258.19CT 

1 "Office Action corresponding to Chinese Application No. 201780065192.6 issued December 6, 2021" ~ . 

2 "Office Action corresponding to Indonesian ,l\ppllcation No. P!D201902732 dated December 6, 2021" [SJ 

3 "Office Action corresponding to Japanese Application No. 2019-512895 mailed December 12, 2021" [SJ . 

4 
ASHIZAWA, KAZUHIDE, et al., "Science of Polymorphism and crystallization of the pharmaceutical drugs: Trends in [SJ development, manufacturing and regulations", September 20, 2002, 273-278 . 

If you wish to add additional non-patent literature document citation information please click the Add button 

EXAMINER SIGNATURE 

Examiner Signature I I Date Considered I 

·•EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a 
citation if not in conformance and not considered. Include copy of this form with next communication to applicant. 

1 See Kind Codes of USPTO Palen! Docurram!s ai:r{r{r!.JlSJ:..IQB __ Q~l or l'VlPEP 901.04. 1 Enter office ttm! issued the document, by thetv,o-letter code {WIPO 
Stan:dmd ST. 3). 3 For Japanese patent documerits, the indication of lhe year of the reign of the Emperor must precede the serial number of the patent documen!. 
' Kind of document by t~ie appropriate symbols as indicated on the document under \NlPO Standard ST.16 if possible 5 Applicant is to place a ctmck mark here i1 
English language translation is attached. 

EFS Web 2.1.18 
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Electronic Acknowledgement Receipt 

EFSID: 44727780 

Application Number: 17091222 

International Application Number: 

Confirmation Number: 6803 

Title of Invention: 
Compositions comprising (R)-2-amino-3-phenylpropyl carbamate and uses 
thereof 

First Named Inventor/Applicant Name: Fiann Hurley 

Customer Number: 129932 

Filer: Robert Andrew Schwartzman/Betty-Lou Medlin 

Filer Authorized By: Robert Andrew Schwartzman 

Attorney Docket Number: 1258.19CT 

Receipt Date: 12-JAN-2022 

Filing Date: 06-NOV-2020 

Time Stamp: 14:09:46 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

450355 

1 1258-19CT _IDS.pdf yes 4 
81 b087677a37c1 011 d93feb25e48d239992 

8546e 
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Multipart Description/PDF files in .zip description 

Document Description Start End 

Transmittal Letter 1 2 

Information Disclosure Statement (IDS) Form (SB08) 3 4 

Warnings: 

Information: 

2489915 

2 
Other Reference-Patent/ App/Search 

1258-19CN_ 120621-OA.pdf no 18 
documents 

4eb95d4e0b3e6e3aed048ec1 61859c0c7a5 
00416 

Warnings: 

Information: 

316777 

3 
Other Reference-Patent/ App/Search 

1258-19ID_ 120621-OA.pdf no 2 
documents 

1 f5f75b4bc881 0e9fd 1f3b3983a089d4b6c6 
9269 

Warnings: 

Information: 

483557 

4 
Other Reference-Patent/ App/Search 

1258-19JP _ 122121-OA.pdf no 3 
documents 

cff064766ca33308dd937ee07d998bbe1 71 
eaaab 

Warnings: 

Information: 

265985 

5 Non Patent Literature Ashizawa.pdf no 8 
3c6183edfdb2accc8cb090d8e47f7ef1 b60f 

84dd 

Warnings: 

Information: 

Total Files Size (in bytes) 4006589 
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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Attorney Docket No. 1258.19CT PATENT 

IN THE UNITED STATES PATENT AND TRADE!v1ARK OFFICE 

In re: Fionn Hurley Confirmation No.: 6803 
Application No.: 17/091,222 Group Art Unit 1629 
Filing Date: November 6, 2020 
For: Compositions comprising (R)-2-amino-3-phenylpropyl carbamate and uses thereof 

Date: January 12, 2022 

Commissioner for Patents 
Box 1450 
Alexandria, VA 22313-1450 

INFORMATION DISCLOSURE STATEMENT COVER LETTER 
Sir: 

Attached iS an Information Disclosure Statement listing of documents, together with a copy of any 

listed foreign patent document and/or non-patent literature. A copy of any listed U.S. patent and/or U.S. 

patent application publication is not provided herewith in accordance with 37 C.F.R. § 1.98(a)(2)(ii). 

IX] In accordance with 37 CFR 1.97{b}, the information disclosure statement is being filed: 

D { 1) ·,-vithin three months of the filing date of a national application other than a continued 

prosecution application under §1.53(d}; 

D (2) ·,-vithin three months of the date of entry of the national stage as set forth in§ 1.491 in an 

international application; 

IXI (3) before the mailing of a first Office Action on the merits; or 

D (4) before the mailing of a first Office Action after the filing of a request for continued 

examination under § 1.114. 

D In accordance with 37 CFR 1.97{c), the information disclosure statement is being filed after the 

period specified in 37 CFR 1.97(b) above, but before the mailing date of any of a final action under § 1.113, a 

notice of a!lov,ance under §1.311, or an action that otherwise doses prosecution in the application, and is 

accompanied by .2!J!. of the following: 

D { 1) The statement specified under 37 CFR 1.97(e), as follows: 

D Each item of information contained in the information disclosure statement ·,,-vas 

first cited in any communication from a foreign patent office in a counterpart foreign 

application not more than three months prior to the filing of the information disclosure 

statement; m: 
D No item of information contained in the information disclosure statement was 

cited in a communication from a foreign patent office in a counterpart foreign application, 

and, to the knowledge of the person signing the certification after making reasonable inquiry, 

no item of informati.on contained in the information diSclosure statement vvas known to any 

individual designated in §1.56(c) more than three months prior to the filing of the information 

disclosure statement; m: 
D (2) The fee set forth in §1.17(p); 
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In re: Fionn Hurley 
Application No.: 17/091222 
Filing Date: November 6, 2020 
Page 2of 2 

D In accordance with 37 CFR 1.97{d}, the information disclosure statement is being fil.ed after the 

period specified in 37 CFR 1.97(c) above, but on or before payment of the issue fee, and is accompanied by 

both of the following: 

D (1) The statement specified under 37 CFR 1.97(e), as follows: 

D That each item of information contained in the information disclosure statement 

was first cited in any communication from a foreign patent office in a counterpart foreign 

application not more than three months prior to the filing of the information disclosure 

statement; fil 

D That no item of information contained in the information disclosure statement was 

cited in a communication from a foreign patent office in a counterpart foreign application, 

and, to the knovvledge of the person signing the certification after making reasonable inquiry, 

no item of information contained in the information disclosure statement 'Nas known to any 

individual designated in §1.56(c) more than three months prior to the filing of the information 

disclosure statement; mll! 

D (2) The fee set forth in §1.17(p); 

In accordance with 37 CFR 1.97(g), the information disclosure statement shall not be construed as a 

representation that a search has been made. 

In accordance with 37 CFR 1.97{h), the information disclosure statement shall not be construed to 

be an admission that the information cited in the statement is, or is considered to be, material to patentability 

as defined in §1.56(b). 

D The Director is hereby authorized to charge the fee specified in 3 7 C. F. R. § 1. 17 (p), and any fee 

deficiency or credit any overpayment, to Deposit Account No. 50-0220; or 

1ZJ No fee is believed due. However, the Director is hereby authorized to charge any deficiency or 

credit any overpayment to Deposit Account No. 50-0220. 

Respectfully submitted, 

/,,~/£'.~(~:> 

Customer NUmber 129932 
Myers Bigel, P .A 
P.O. Box 37428, Raleigh, NC 27627 
919-854-1400 
919-854-1401 (Fax) 

Robert A. Sch'Nartzman, Ph.D. 
Registration No. 50,211 
Attorney for Applicant(s) 

CERTIFICATION OF TRANSMISSION 

! hereby certify' that this correspondence is being transmitted via the Office electronic filing system in 
accordance with§ 1.6(a)(4) to the U.S. Patent and Trademark Office on January 12, 2022. 

Signature: lBettv-Lou Medlin/ 
Name: Betty-Lou Medlin 

HIKMA PHARMACEUTICALS USA INC. IPR2024-01418 Ex. 1002, p. 671 of 962



UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. 

17/091,222 

129932 7590 

Myers Bigel, P.A. 
P.O. Box 37428 
Raleigh, NC 27627 

FILING DATE FIRST NAMED INVENTOR 

11/06/2020 Fionn Hurley 

02/17/2022 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONERFORPATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. 

1258.19CT 

CONFIRMATION NO. 

6803 

EXAMINER 

COUGHLIN. MATTHEW P 

ART UNIT PAPER NUMBER 

1626 

NOTIFICATION DATE DELIVERY MODE 

02/17/2022 ELECTRONIC 

Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for reply, if any, is set in the attached communication. 

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the 
following e-mail address(es): 

myersbigel_P AIR@firsttofile.com 
uspto@myersbigel.com 

PTOL-90A (Rev. 04/07) 
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Office Action Summary 

Application No. 
17/091,222 

Examiner 

MATTHEW P COUGHLIN 

Applicant(s) 
Hurley, Fionn 

Art Unit 

1626 

AIA (FITF) Status 

Yes 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address -­
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING 
DATE OF THIS COMMUNICATION. 

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed after SIX (6) MONTHS from the mailing 
date of this communication. 
If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 
Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any earned patent term 
adjustment. See 37 CFR 1.704(b). 

Status 

1 )0 Responsive to communication(s) filed on 6 November 2020. 
□ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on __ . 

2a)D This action is FINAL. 2b) 0 This action is non-final. 
3)□ An election was made by the applicant in response to a restriction requirement set forth during the interview 

on __ ; the restriction requirement and election have been incorporated into this action. 
4)0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213. 

Disposition of Claims* 
5) 0 Claim(s) 20-27 is/are pending in the application. 

5a) Of the above claim(s) is/are withdrawn from consideration. 

6) D Claim(s) is/are allowed. 

7) 0 Claim(s) 20-27 is/are rejected. 

8) □ Claim(s) __ is/are objected to. 

9) D Claim(s) __ are subject to restriction and/or election requirement 
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a 

participating intellectual property office for the corresponding application. For more information, please see 

http://www.uspto.gov/patents/init events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov. 

Application Papers 
10)□ The specification is objected to by the Examiner. 

11 )□ The drawing(s) filed on __ is/are: a)□ accepted or b)□ objected to by the Examiner. 
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d). 

Priority under 35 U.S.C. § 119 
12)□ Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 

a)□ All b)D Some** c)□ None of the: 

1.□ Certified copies of the priority documents have been received. 

2.□ Certified copies of the priority documents have been received in Application No. __ . 

3.□ Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 

** See the attached detailed Office action for a list of the certified copies not received. 

Attachment{s) 

1) 0 Notice of References Cited (PTO-892) 

2) 0 Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 
Paper No(s)/Mail Date __ . 

U.S. Patent and Trademark Office 

PTOL-326 (Rev. 11-13) Office Action Summary 

3) D Interview Summary (PTO-413) 

Paper No(s)/Mail Date __ . 

4) D Other: __ . 

Part of Paper No./Mail Date 20220211 
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Application/Control Number: 17/091,222 
Art Unit: 1626 

Notice of Pre-AIA or AIA Status 

Page 2 

The present application, filed on or after March 16, 2013, is being 

examined under the first inventor to file provisions of the AIA. 

DETAILED ACTION 

Claims 20-27 are pending in the application. Claims 20-27 are rejected. 

Information Disciosure Statement 

The Examiner has considered the Information Disclosure Statement(s) 

filed on November 6th , 2020, January gt\ 2 021, April 1st, 2 021, May 1 gt\ 2 021, 

July gt\ 2021, August 19 th , 2021, September 7th , 2021 and January 12th, 2022. 

ciaim Rejections - 35 USC§ 112(b) 

The following is a quotation of 35 U.S. C. 112 (b) : 

(b) CONCLUSION.-The specification shall conclude with one or more 
claims particularly pointing out and distinctly claiming the subject 
matter which the inventor or a joint inventor regards as the 
invention. 

The following is a quotation of 35 U.S.C. 112 (pre-AIA), second 
paragraph: 

The specification shall conclude with one or more claims particularly 
pointing out and distinctly claiming the subject matter which the 
applicant regards as his invention. 

Claims 26 and 27 are rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 

(pre-AIA), second paragraph, as being indefinite for failing to particularly 

point out and distinctly claim the subject matter which the inventor or a 

joint inventor (or for applications subject to pre-AIA 35 U.S.C. 112, the 

applicant), regards as the invention. 

Claims 2 6 and 27 recite the limitation "the tablet" in the first line 

of each claim. There is insufficient antecedent basis for this limitation in 
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Application/Control Number: 17/091,222 
Art Unit: 1626 

Page 3 

the claims. Both claims are dependent upon claim 25 where claim 25 does not 

require the use of a tablet. 

ciaim Rejections - 35 USC§ 103 

The following is a quotation of 35 U.S.C. 103 which forms the basis for 

all obviousness rejections set forth in this Office action: 

A patent for a claimed invention may not be obtained, notwithstanding 
that the claimed invention is not identically disclosed as set forth 
in section 102, if the differences between the claimed invention and 
the prior art are such that the claimed invention as a whole would 
have been obvious before the effective filing date of the claimed 
invention to a person having ordinary skill in the art to which the 
claimed invention pertains. Patentability shall not be negated by the 
manner in which the invention was made. 

Claims 20-27 is/are rejected under 35 U.S.C. 103 as being unpatentable 

over U.S. Patent No. 5,955,499 by Choi et al. 

Detennining the scope and contents of the prior art. (See MPEP § 2141.01) 

Choi et al. teach the preparation of D-Phenylalaninol carmabate 

hydrochloric acid salt in column 9, lines 27-48. The prior art provides a 

structure in column 2, which is the first compound recited in instant claim 

20. Regarding utilities, the prior art teaches the following in column 6: 

In therapeutic use as agellts for various central nervous 
system (CNS) disorders, espc-ciaHy fiJr depression, the corn­
pomids of the present invention arc administered to patients 
at a dosag,: of from 0,7 to 7,000 rng per day. For a norrnal 

35 human adult \Vith a body weight of approximately 70 kg, the 

The prior art teaches the treatment of depression as recited in instant claim 

25 as well as dosages that would meet the limitation of claim 22. Regarding 

instant claim 24, the prior art teaches the use of tablets or capsules in 

column 7, lines 6 and 7. Regarding instant claim 23, the prior art teaches 

that "the compounds absorb well orally". 

Ascertainment of the differences between the prior art and the ciaims. (See MPEP § 2141.02) 

The prior art fails to teach that the material prepared in the prior 

art contains less than about 5 ppm 2-chloropropane as recited in claim 20 or 
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instant claim 23. Additional limitations of dependent claims are addressed 

below. 

Finding of prima facie obviousness --- rationaie and motivation (See MPEP § 2141.02) 

Regarding the level of 2-chloropropane, this would appear to be an 

inherent property of the material produced in the prior art. Furthermore, the 

prior art teaches the following steps in column 8: 

(102%~) of pale. yellow thick liq1iid. Tbt.~ liquid was poured in 
50 mL of anhydrous ,·_rHF and cook-d to 0° C. Anhydrous 

40 hydrogen chloride gas \Vas then purged through the solution 
\vith slowly stirring for 0.5 hr. 50 rnL. of anhydrous ether was 
added, to give a precipitate. Filtration \Vith ;THF--ether ( 1: l) 
mixture provided 6.1 g of the tit.k compound as a \vhite 
solid: 88% ~{ield. 

The prior art teaches reaction with hydrogen chloride at 0° C. The instant 

specification notes in paragraph [ 0081] notes that "Charging the HCl gas at a 

lower temperature (30-35 °C) controlled formation of 2-CP ... ". Accordingly, the 

conditions used by the prior art appear to conform to the conditions 

disclosed by Applicant that result in low levels of 2-CP. Regardless, even if 

the prior art contained certain levels of impurities a person having ordinary 

skill in the art in seeking to use the material in a biological utility would 

have been motivated to purify the material. MPEP 2144.04(VII) states the 

following: 

Pure materials are novel vis-a-vis less pure or impure materials 
because there is a difference between pure and impure materials. 
Therefore, the issue is whether claims to a pure material are 
unobvious over the prior art. In re Bergstrom, 427 F.2d 1394, 166 
USPQ 256 (CCPA 1970). Purer fonns of known products may be 
patentable, but the mere purity of a product, by itself, does not 
render the product unobvious. 

Accordingly, the instantly claimed material is deemed to be obvious in view 

of the disclosure of the prior art. 
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Regarding instant claims 23, 26 and 27, the prior art teaches in column 

6, lines 40 and 41 that "The determination of optimum dosages for a 

particular situation is within the skill of the art." Accordingly, a person 

having ordinary skill in the art in approaching the biological utilities of 

the prior art would have been motivated to test immediate and sustained 

release dosage forms to determine which would provide the most beneficial 

therapeutic outcome as well as testing frequency of dosages as embraced by 

claims 2 6 and 27. The limitation of "tablet" in claims 2 6 and 27 is rejected 

as indefinite; however, the prior art teaches in column 6, line 66 through 

column 7, line 7: 

For oral administration, the present phenylalkylaminoalcohol 
carbamate compounds are preferably combined with a phannaceutical 
carrier. The ratio of the carrier to the phenylalkylaminoalcohol 
carbamate compounds is not critical to express the effects of the 
medicine on the central nervous system, and they can vary 
considerably depending on whether the composition is to be filled 
into capsules or formed into tablets. 

Accordingly, a person having ordinary skill in the art would have been 

motivated to test the use of tablets and capsules. 

Doubie Patenting 

The nonstatutory double patenting rejection is based on a judicially 

created doctrine grounded in public policy (a policy reflected in the 

statute) so as to prevent the unjustified or improper timewise extension of 

the "right to exclude" granted by a patent and to prevent possible harassment 

by multiple assignees. A nonstatutory double patenting rejection is 

appropriate where the conflicting claims are not identical, but at least one 

examined application claim is not patentably distinct from the reference 

claim(s) because the examined application claim is either anticipated by, or 

would have been obvious over, the reference claim(s). See, e.g., In re Berg, 

140 F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998) In re Goodman, 11 F.3d 1046, 

29 USPQ2d 2010 (Fed. Cir. 1993); In re Langi, 759 F.2d 887, 225 USPQ 645 
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(Fed. Cir. 1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In 

re Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA 1970); In re Thorington, 418 F.2d 

528, 163 USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1.321 (c) 

or 1.321(d) may be used to overcome an actual or provisional rejection based 

on nonstatutory double patenting provided the reference application or patent 

either is shown to be commonly owned with the examined application, or claims 

an invention made as a result of activities undertaken within the scope of a 

joint research agreement. See MPEP § 717.02 for applications subject to 

examination under the first inventor to file provisions of the AIA as 

explained in MPEP § 2159. See MPEP § 2146 et seq. for applications not 

subject to examination under the first inventor to file provisions of the 

AIA. A terminal disclaimer must be signed in compliance with 37 CFR 1.321(b) 

The USPTO Internet website contains terminal disclaimer forms which may 

be used. Please visit www.uspto.gov/patent/patents-forms. The filing date of 

the application in which the form is filed determines what form (e.g., 

PTO/SB/25, PTO/SB/26, PTO/AIA/25, or PTO/AIA/26) should be used. A web-based 

eTerminal Disclaimer may be filled out completely online using web-screens. 

An eTerminal Disclaimer that meets all requirements is auto-processed and 

approved immediately upon submission. For more information about eTerminal 

Disclaimers, refer to www.uspto.gov/patents/process/file/efs/guidance/eTD­

info-I.jsp. 

Claims 20-27 are rejected on the ground of nonstatutory double 

patenting as being unpatentable over claims 1-27 of U.S. Patent No. 

10,829,443. Although the claims at issue are not identical, they are not 

patentably distinct from each other because the claims of the patent recite 

subject matter that overlaps with the instant claims. Claim 22 of the patent 

recites a composition comprising (R) -2-amino-3-phenylpropyl carbamate 
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hydrochloride and where dependent claims 23-25 of the patent recite analogous 

limitations to instant claims 22-24, respectively. Claim 26 of the patent 

recites an analogous method to instant claim 25. Regarding instant claims 26 

and 27, the claims of the patent do not require a specific dosing regimen; 

however, a person having ordinary skill in the art in practicing the method 

of patent would have been motivated to test various dosages and 

administration rates to determine an optimum dosing regimen. Regarding the 

limitations of claims 20 and 21 of less than about 5 ppm 2-chloropropane and 

less than about 1 ppm 2-chloropropane, claim 17 of the patent recites less 

than about 5 ppm 2-chloropropane during a method of preparing the active 

compound. Accordingly, a person having ordinary skill in the art would have 

been motivated to use an analogous product and/or reduce the level of a 

material that the claims of the patent state should be low. 

Conciusion 

Any inquiry concerning this communication or earlier communications 

from the examiner should be directed to MATTHEW P COUGHLIN whose telephone 

number is (571)270-1311. The examiner can normally be reached Monday -

Friday, 10 am - 6 pm EST. 

Examiner interviews are available via telephone, in-person, and video 

conferencing using a USPTO supplied web-based collaboration tool. To schedule 

an interview, applicant is encouraged to use the USPTO Automated Interview 

Request (AIR) at http://www.uspto.gov/interviewpractice. 

If attempts to reach the examiner by telephone are unsuccessful, the 

examiner's supervisor, Joseph McKane can be reached on 571-272-0699. The fax 

phone number for the organization where this application or proceeding is 

assigned is 571-273-8300. 

Information regarding the status of published or unpublished 

applications may be obtained from Patent Center. Unpublished application 
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information in Patent Center is available to registered users. To file and 

manage patent submissions in Patent Center, visit: 

https://patentcenter.uspto.gov. Visit 

https://www.uspto.gov/patents/apply/patent-center for more information about 

Patent Center and https://www.uspto.gov/patents/docx for information about 

filing in DOCX format. For additional questions, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like 

assistance from a USPTO Customer Service Representative, call 800-786-9199 

(IN USA OR CANADA) or 571-272-1000. 

/MATTHEW P COUGHLIN/ 
Primary Examiner, Art Unit 1626 
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COPYRIGHT (C) 2022 American Chemical Society (ACS) 
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Node Attributes 
Ring Nodes : 1 2 3 4 5 6 
Isolated Ring Nodes 1 2 3 4 5 6 
Chain Nodes : 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 
4 25 26 27 28 
Bond Attributes 
Ring Bonds : 1-2 2-3 3-4 4-5 5-6 6-1 
Chain Bonds : 1-25 2-24 3-7 4-28 5-27 6-26 7-8 7-21 7-22 8-9 
3 9-10 9-19 9-20 10-11 11-12 11-13 12-17 12-18 14-15 14-16 
Exact Bonds : 1-25 2-24 3-7 4-28 5-27 6-26 7-8 7-21 7-22 8-9 
9 9-20 12-17 12-18 14-15 14-16 
Normalized Bonds : 1-2 2-3 3-4 4-5 5-6 6-1 
Exact/Normalized Bonds : 8-14 9-10 10-11 11-12 11-13 
Markush Attributes 
Match Level (ATOM) : 1 2 3 4 5 6 
Match Level (CLASS) : 7 8 9 10 11 12 13 14 15 16 17 18 19 
2 23 24 25 26 27 28 
Element Count Level (LIMITED) : 1 2 3 4 5 6 7 8 9 10 11 12 
5 16 17 18 19 20 21 22 23 24 25 26 27 28 

Ll STRUCTURE UPLOADED 

=> s 11 sam 

SAMPLE SEARCH INITIATED 19:15:14 FILE 'REGISTRY' 
SAMPLE SCREEN SEARCH COMPLETED - 247 TO ITERATE 

100.0% PROCESSED 

SEARCH TIME: 00.00.01 

247 ITERATIONS 

FULL FILE PROJECTIONS: ONLINE **COMPLETE** 
BATCH **COMPLETE** 

PROJECTED ITERATIONS: 3998 TO 5882 
PROJECTED ANSWERS: 4 TO 200 

L2 4 SEA SSS SAM Ll 

22 23 2 

8-14 8-2 

8-23 9-1 

20 21 2 

13 14 1 

4 ANSWERS 
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