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V7°Pt°;U7$V (LDA) TJlti 'J^!M7KM4t^t b7j<^ 

Ib^MJ^A (NaH) S(5)0^tl 

1 ^1. 'J #JH 

TKSltt (R 7KHlb^MJ^A) (DMts £(5)<D4b'gy!l1 tJMZttLXs 

$J 1 . 1 . 2 IA\ 

UT^ x—D* 

tfej b KP 7 lA\ 
jxJ^Jt&s -78°Cfrb0°C^?t UUo Strati, mn. »3 0« 

^•2>0 

[0112] 11(d) 
W\n?y'lk(D&ifoM&£ UTtt. i^ixxf^^tK, It/\P>f> 

•hUTte, N, N-^y^^/ls^AT7^ K(DMF)^N-^^;i/b°P'J KXNMP 

)#$? £ LIN0 

5$ (4) (Dik'gtyl ^JMZttbT, fc?tL< 

ttJfal. O^JUfr^l. Ll\ 

jsj&jaStto°c^e>4 5°ct-ero^-efey. i ow3o°c^?t L^ 
o ats ^3 0fimfr<bm2mmxfcz>o 

[0113] 11(e) 
Xl(d)Tlfbtl/clt/\^-r K(6)£, SfS L < 7^>V7 

x J -;uf^I<*(7) ̂  d t Vs ^(8) yiXriH# 

tfm >b ftZ> o <h L7 ir h - h U JU $? 3; L 
bg^x hyx^7$x yyv7°p bvux^uz^ 

v, £>ft£0 MMtbZUs 

IA\ ik&(D{&mw&. I|/\^-< K(6) 1 ^HCftUT, fits ^2. 0^ 

Ax^^3. Of^-e&So 

75 ̂  J 7 x y — JH3MH^(7)0$iffi;fite\ lt/\:7'f K(6) 1 ^EvMC^UT 
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s fits $J1 . 1 . 2 IA\ 
stasia- 6 o°c^^ 3 o°ct-e©^-e^ y, - 2 5 °cfre> 1 0°cmi 

iiiv if, Ii3 0^f|-e&5o 
K'^JU^PMI (TFA) 

*frb*SJLZT)\sm&te(S)%TFM&£ LTl^b (H#r) 

-e&y. 5®^sitc<fcy^sim^-ri>c:^:^-e$i>o TFA©MM^ W\^ 
•i K (6) 1 LTs MMs $J2. O^JlXfc&o 

2 0°CtfU Li\ H#r©0#^ttilt. #j 

2-frb1fa2 4B$mX$>Z>o 
^frHhl LtcVJLZTJlsm&teWjUZtOi&lZ. 3®#SllC<fc y fffijf (C^iPi 

lit" £ 

[0114] 11(f) 

T.^{e)x%butcVJL7^)mmw^)^, m^mzxwi&mtzzt 
X\ j£(9)tl£P 7 U - JU£JU# >I£xe>tl5o 

LT(i. HCU HBi\ p< * h'j7^ 

^•PSift^We)tl5o HCL-e&£o 

UTtt. 1, 4-^^-9-X 7-trh>^ftL<. mmt 

bZ^hWX&Z.tlfUt. IA\ 

1 (TCfrb 6 OVtiWZ Llxo JxJt^P^is at. ^J6 0^ 

A^^2 4 0tr^-e^)5o 

J: y ̂  ^ (H$T) 

^ qrfg-e$> y. 5®#s&(c j: y Mf zzttf-ezzo 
[0115] £&s ( 

m?L&s f&Mte¥) ^^sy u/c£Sftf 5o 

[0116] ^(1)$.t/jS(5)(ZMb^itH£s 

-e$50 

[0117] *mm?5)£zm^>btiz>Tm(D*mw&mtz>o 
TlB^(20)-e^^ns-fb^tk xtt^aMb^toicfF^L9 
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[0118] [>fb50] 

[0119] -f 7 7°P tMUgXttn 

U 

R6a^.t/R7a(is IH--efey, *^USXttx^ug£^-rjb\ X&R6a&t/R7a& 

Xtt*> 0 • ̂ y $ &) 

[0120] 5S(20)-e^;*ft£fc^tlCD$?3i b^WMt LT^ £ 

tl'So 

\>XT<Dfflk%:MtZ>\b^tk Xtt^OMb^tolCfF^ L 9 •2>±^o 

[0121] [>fb51] 

o o o o o o G O 
MeO"/V"Xll*'otBu EtO/U"'|V'"'/r:'VBu iPrOA'^'''*)sT'"tfBu' nBuO ''t/'X °fBu 

o o o o Q o p o 
!MeO''U""|$Y"X;rll'"QlBu EtO^'Cv^X^0'®" 'pr°:' XjX^X'°tBo nBuQ''lK|'S|'-''^<J--OtBu 

WeO'JlVS#^Xo%u EtO'^^/Xo^Bu- ^'''^VX^'0®1*11 "BU° X^CXI0'®" 

^ _ f A. S J?. , O Q ® s ° 
Meo-N^^ofe. Et° XX" X °BU -"BuoX.yy^Bu 

o p o o o o o o 
MeOA^'/<StB:u iPfOA"|®|'"^^otBU nB«0^^>^Wi 

[0122] juztGHk^mz^bvzi&o 
[0123] [<b52] 

MeO^'X'®K'~'X^"'*OtBu SG^'-f^XX^*6" 'PfO'^^^'/^O'Bu "Bu° 'XX'' X °tBu 

[0124] HkT<omit^t^it^s 5U&*<D4k¥$UZ^L?Ziko 
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[0125] [fc53] 

J O 0 o . 6 .0 'D 
°'Bu .Meer"'^">-l'Ot8u fSfeO' 

1 TrX'*G<gu MeD " °'Su Me°'^tS/^:Kf'e,au 

[0126] T§E5$(i0)-eil£ti^b^tk 

[0127] [<b54] 

[0128] T§E^(21)-eil£tl^b^tk 

[0129] [<b55] 

i.*#: 

21) 
[0130] (2$^, RH&S x^JUS. -f V7°PH°;US, te r t -7>^S 

XI* n -^JUS^rilU 

R6a^.t/R7a(is m—T'feys p* 51-'USX(ix51-'US^:l^t"A\ X(iR6a^.t/R7a(i 

X&:> 0 P^£) 

[0131] ^(21)-e^£ft£<b^tlCD$?3i lA^H-h LT^ J2TFGMb^tltf#tf £ 

tl'So 

J^~FccMti££^f£-fb^tk Xtt^aMb^toicfF^i?§io 
[0132] 
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[<b56] 

ft S-. ~ ft «JL. ft A°nlR 
r -X O'Bu HO' "tr>fOKte nv ^%j-y:yOEt. wr^y-^dp, Ho 

o „ „ .0.0 

vft. s X, HO Q"BU 

0 0 
HO b QMS H0S:tSV->°0"BU 

HO 
Q O 

S ...^ A ft s ft 0 ft Q Q O O 
H*NOCXJ?B Hri^s;r2Xlolpr HOA^O^0"®" 

.1 HQ^-^r'X^OMe HOA^jr'X"°:Et HO'--

HO 

HQA^^VBU. •H0A-fy-'^i0ma 

ft :S - ft ft S ft ft c ft ft S ft 0 0 
-Xfg-OH* H oYr^^ HO^-5XvOiPr AAA*" HG^'>>Bu 

[0133] 

[0134] 

[0135] 

[0136] 

[0137] 

[0138] 

iUT<Dffi£&GTZ>fc'£y!ls fF^ l^io 

[<b57] 

O 
• A. S 

O O O £ 
.X. ... .. .A S .A .. . J C"'QWe HO ',)' A OEt HO 

O 
. . JL , 

O'Pr HO 
O A. s O'B* HO 

O 
K .S.. OnBu 

vXTom^Mt3-fb^tk i?§io 
[<b58] 

p : 'ft 
A\ "0'Bu HO' 

Q O O O O O O O 

x^o'Bu Ho'k'ii;sr"~Xi'0fBu HO'S^XK^'0^ MA^AXA0'8" 

TlB^d 1 )-e^£ti^^bci^s xii^oMb^fticfF^L9 £^0 

[<b59] 

.©> 

HJ60J 
[0139] IXTs 

PS£$ ns t ami&v^o 
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( 1 ) 1 H - N M R 

: Avancelll 400, Burker£t!^ 

(2) P"7 h^77 4 — (HPLC) 

HPLC : LC-2010AHT 

: InertSustain C18 04.6 mmXl50 mm, fjum (GL-Science 

: 40°C 

)EAM : 10 yu-L 

: 18# 

: 1. 5 mL/mi n 

: Ajft: 7j</ K U P (1000:1) 

Bjft: 7"tr h-h U>/U/K U 7;U^PMt;Fb)S (1000:1) 

^7^'lVh :0min: 20%B, 0^13min: 20^90%B, 13^15min: 90%B, 

15->15. 1 min: 90^20%B, 15. 1^18min: 20%B 

*I3tpnp(Z)HPLCx'J 

icnai L/c{g-efe^o 
[0140] (^wyi) 

5-(2-tert-7° tfJU)^7 x V-2-*j 

[0141] [fc60] 

0 DIE A, ri-BuLi, THF O O j 

[0142] V4 7 7°P >(46.8 ml_, 1.87 eq)0f S7H h*P77>(TH 

F, 169 mL)}§)^(C% n-BuLi(95. 1 mL, 1.75 eq, 2.65M in hexane) ^r-78°C(C 

T5^-e)f§TU ^©tt15^i#L/c0 "tCOms 2-7"P^-2-^fJ^P/^ 

>Ittert-7>;UxX^;K43.8 mL, 1. 63 eq) SDTTF U ^©££30#}i#L 

tetMS : UV 254 nm 



WO 2015/137408 37 PCT/JP2015/057178 

tco 

^7 f j|/X--xJKCPME))!^ (gross 95.43 g, net 33.86 g, 144. 

0 moL)£j!]n3.% 10tP^i#lAco 7K(169 mL) £JQXtclk, ^7°$ >(339 mL)(C 

TttdiU x^y—JUO 12 mL)<h7K(223 mL) ©;Fb^T'&;# lAdi, *ISS£ 

fT9o<h"C\ llS'fbn"^(gross 59.28 g, net 37.10 g) £1X?# lAc(i|X^86. 3 
OA 7o) o 

'H NMR (400 MHz, Ch loroform-d) 8 7.62 (d, J = 3.8 Hz, 1H), 6.79 (d, J 

= 3.8 Hz, 1H), 3.85 (s, 3H), 3.04 (s, 2H), 1.45 (s, 9H), 1.18 (s, 6H 

). 

[0143] (mmm2) 

5-(2-tert-7" tfJU)^7 x y-2~t)JU#>It 

[0144] [>fb61 ] 

Q O j NaOH aq G O i 
•-,0A_S. - - *. „~A AWA O ^<C ir X :D'"• ' > „ HO % /? X © %_/ A EtQH, 30 °c LA A 

[0145] 5-(2-tert-7A^ri>^>'U#->'U-2-p<51>'U70P 7 x y-2~tl Jltfy 

It ^ (gross 59.28 g, net 37.10 g, 124.3 mmol) IZS 7.K (80 

.2 mL) (111.3 mL) 6N NaOH7.K;^ (31.1 mL, 

1.5 eq) JtmXT, 30°C(CT160trP^i#L/co J5J&1&I7&. 6N HCl (31.1 mL 

, 1.5 eq) i/Ou^^y (371 mL) TtttHUfco x^y 

-Jl (122 mL) tfr (245 mL) Stt^(1.86 g)£jQ 

xtco 25°c-e22mmmnbtcm, mm 
)jilsM^70^>(371 mL)©^T^tT^/co ;UJt£60°C20°C 

30#}f#U 5°C£-e^Jt£W/c0 200trP^i#L 

/ctt. ;^7°^> (74.2 mL, 10°C) •?&&&. 50°C 

(22.74 g) ^wMbtc (W64.3%) 0 

'H NMR (400 MHz, Ch loroform-d) 8 7.70 (d, J = 3.8 Hz, 1H), 6.83 (d, J 

= 3.8 Hz, 1H), 3.06 (s, 2H), 1.46 (s, 9H), 1.19 (s, 6H). 
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[0146] (^Jfe0iJ3) 

5-(2-tert-7° 7 x y-2~t)Jl^yj 

(D-gj$ 

[0147] [fc62] 

? c. NaH (11eq) 
HO | If" ' 

' THF, rt 

0 LDA(1.05eqJ Br j 

° 
<t.Geq) XT-*- O o 

Is, ~ ' HO Kx NsO tf/f^ „ \i_tf /\ VJ -78 C 

[0148] NaH^^JU^mUT^XA-^a > (NaH}j§Jt6 0Hi 840 mg) £TH 

F(19. 9 5-p< ^-)\y^ 7 x >-2-;b JU#>I£(2. 84 g, 20. 

0 mmol)CDTHF(11.3 btca 60°C(C#^ LT10#f^i# 

L/cti, V4 7 7°PH°>/U7$>(3.1 mL, 1.1 eq)£Jp 

A./c0 0oC(O^iPL/cti, n-BuLi (10. 5 mL, 1.05 eq, 2. 0M^ p/sdpHt>^) 

^©tti0#rP^i#L/co -78°ct-e;^PL/cm, 2-7,P^VI§ 

It tert-7>;UxX^;K3.72 mL, 20.0 mol)£jQpu 30#}f #L/c0 0°C£ 

-e#^L/cm, 6N HCl (11.7 mL, 3.5 eq) RX?^7°$y (28.4 mL) £JPPL 

, Q°cxmmmnbtc0 s><*£7K(i7 mD-e^tbtcm 
, mm (fc^^25 mL) ^Iffg^Lfco ^7°^> (28.4 mL) £JPx./cm, 

** ;-)Wfr=2/3 (ttiflttb, 17 mL) <h $ y -JU/TK=7/8 (ttiflttb, 17 mL 

) T?2fc&U (£<fc^60 mL) ^lEgiLfco ^7°^>(28.4 mL)&tf 

Sttj^(142 mg)£Jp Xtclk, 60°C(C#^ LZmmMW L/c0 "tr^KK^^C 

Ti0trP^i#L/co i0°c£-e^jt£W. mmm,nbtc0 u/c 

i£0H0£3IXU ;v^7°^> (2.8 mL, 10°C) •?&&&. 40T^60tP«J±f£'Jt 

£frl\ (2.44 g) £IXt#L/c (»42. 9%) 0 

'H NMR (400 MHz, Ch loroform-d) 8 7.71 (d, J = 3.8 Hz, 1H), 6.83 (d, J 

= 3.8 Hz, 1H), 3.06 (s, 2H), 1.46 (s, 9H), 1.19 (s, 6H). 

[0149] (^Jfe0iJ4) 

5-(2-tert-7~ \-^iytl)l^-)l-2-?(^)iy0n 7 x y-2~t) >»U#>It 

4-^jU/<A-T 5 hMil/-2-7J^P7x 
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[0150] [<b63] 

O O i 

[0151] 5-(2-tert-7° h t 7 x y-2~t) 

It (2.84 g) (AcOEt, 11.4 mL) )gmzs 25°CeN, N-^p< 

fJlMA7 5 K (DMF, 284 /J,L) (1.1 mL, 1.5 eq) £ 

ffiTU 25°C-e30^i#L/co m<7U=i>( K©£$£flls§ L/cti. 

£*IS§U 7-feh-KU^ (MeCN, 8.5 mL) ^j]UPitc0 Z.O3-7JU 

tU-4-t: KP +^^VX75^V©7>^-7 • (2.26 g, 

1.1 eq) ©7-trh-hU^ (17.0 mL) 0°C(CT;f§T Ltc0 ;fTOt-

jm, WVy (2.0 mL, 2.5 eq) 30#m, 7.K (25.6 mL) RXf \-

'J7J^PMI (TFA, 1.9 mL, 2.5 eq) £15°CtSTlfcc 7K (25 

.6 mL) 10°C-e-^i#L/co ^frHhl 5IX U TK (5.7 mL 

) zmmks (4.83 g) 
90.4%)0 

!H NMR (400 MHz, DMS0-d6) 8 9.57 (s, 2H), 9.45 (s, 2H), 8.02 -7.91 ( 

m, 2H), 7.81 - 7.73 (m, 2H), 7.09 (d, J = 3.8 Hz, 1H), 3.13 (s, 2H), 

1.42 (s, 9H), 1.15 (s, 6H). 

[0152] (^Jfe0iJ5) 

3-[5-(4-^ JUA'A-f $ K-T )l-2-7)lt P7x7 =^>) t) Jltf-)l-2-^JL ~)l 

]-2,2-^^U7°PA>I£ 

[0153] [<b64] 

[0154] 5-(2-tert-7" h t 7 x y-2~t) 

HCUdioxane 

H2P 

H21M FMti 

O o 
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It 5 hMil/-2-7J^P7x (3.21 g) CD 1,4-$/ 

(9.6 mL) 4M HCL/1,4-y>dpHt> (9.6 mL)&t/$'J Q7K 

(96 50°C-ei50trP^i#L/co 5IX 

U/cg^^7"trh> (6.4 mL) 50T^;$J±$£'Jt£m\ 

m (2.26 g) JkWMbtc (W92.1%) 0 

!H NMR (400 MHz, DMS0-d6) 8 12.58 (s, 1H), 9.62 (s, 2H), 9.47 (s, 2H) 

, 8.08 - 7.90 (m, 2H), 7.87 - 7.71 (m, 2H), 7.09 (d, J = 3.8 Hz, 1H), 

3.14 (s, 2H), 1.17 (s, 6H). 

[0155] (^Jfe0iJ6) 

3-[5-(4-^jU/<A-r $ hMJk2-7J^P7x; dp:>) t) ~ 

JU]-2,2-^^U7°PA>I£ mkikcomm 
[0156] [<b65] 

[0157] (1.50 g) £MeOH/AcOEt=1/10$I^§& (21.0 

mL) , $'JQTK(45 }j,L)RX??t$ J-JlO. 5 ml) Vtc 

o ^(Dm. (^1+37.5 

l^tc) o tfrdi (6.0 mL) -e^jf U 50°C-e;l 

a. 42 g) ^wMbtc (W96.6%) 0 

1H NMR (400 MHz, DMS0-d6) 8 12.56 (s, 1H), 9.54 (s, 2H), 9.36 (s, 2H) 

, 8.10 - 7.87 (m, 2H), 7.84 - 7.68 (m, 2H), 7.09 (d, J = 3.8 Hz, 1H), 

3.14 (s, 2H), 1.16 (s, 6H). 

mmtm 
[0158] 

recrystallization 

l^eOH/AcO Et 
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)(Di5&(i0)(ZMb^k 5&(2i)(ZMb^k 5&(n)(ZMb^k ^(8)©jb 

[0159] B*T'!±!gI£tl/c^gI2 0 1 4-4 8 0 9 1 LZtiV 

s tofigtt&mizj: v&BBfflmizTtr&^tizbo-e&Zo 
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HacOlfiH 

[>fbi] 

R2RX?RH£s m—tliilAZ LTs TK^JI 

RHis t e r t -^JUS^rilU 

R6&tmi, TkffiJI^XttS 

XSR6StfR7(t 

^ £ j^ffiJI? <h <h t IZ C 3 -8 *> 0 • 7)1 ti £) 
(g) (k)7)\s* 

JU'J 1-7 AfrbmWk-$tlZ> 

'jf^Am©#4TtSJS^t, ^(3)-c^£ft£-fb£-ti£?#£i 
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Ub2] 

PI 
[fc3] 

111 
[M 

m 
RHi, /XP^VJI^^U 

R4(is -f 7 7°P ejUSX&n -7>>/US^^L 

N 

R12(is 

L/c <h y T'fe'S) .. 
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St KP^ri> K£ffl^TJP7K#$?U 

I*. xtt^©<b^toicfF^U9£i&£?#£i*£0 

[11^112] TJls^Jls'J ^A^nII^II1|BS©M 

Hb5] 

{111 
(k) 5S(12)T^£ft£<b^tl£^(13)T^;*ft£<b^tl£. (A) n-

7>JU'J ̂ A, X(i(B)yy 7 7°P >JkXfi*S<< 7 7°P H°JU 

y£ n - y'^JU 'J ^0 AfribMM 
ZtlZ 'Jf^Am©#4TtSJS^t, j£(Wvm$tl&fc 

[>fb6] 
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um 

CM 
[<b8] 

ciil 
(0 7K&tmu=l5$(10)-eil£tl^bl^t)£s 

TKSHb-J- K U 0 A, TKItlb U 51 ^ A&t/TKI^b^ D ^ Afr 

ilt KP^> K£ffl^TjP7K#$?U 5$(11) tlZ> iXf^i 

Ste, xtt^©<b^toicfF^U9£i&£?#£i*£0 

tcl: 
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[<b9] 

M 
R2&tfR3&* |f|—LTs 7K^J1 

? LT i <fc u 
RHi, 

R6^t/RHi, |f|-Xttg&oT, ttL^tL^iLbXs JkmiMTXteS 

XttWRZ/RHts ttl 

b rn^t ziMmiWs? ££bizc3-8is?u7)i>t) ymzjfMT z) 
(m) jzwvmzti&fc'syatjzwvmzti&fc'sya&s 
rjxfo$i±s 

[-fbi 0] 

ill 
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[ten] 

^ © I1il © EE BET'51:11 L/c <h & y T'fe'S) 0 

[11^115] lS(n)^^t,\ Xtt^OMb^ 

L 9 : 

[<bi2] 

01} 
(n) ^(i4)-e^^ti^^b^«h^(i3)-e^^ti^^b^;&s 7.k^fb-J-

K£ffllNTJ5J&£li\ 5fc(1 

D-c^£ftxtt^aMb^toicfF^u •?£&£*#£ 
XfMo 
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[<bi3] 

i m 
[-fbi4] 

till 

jutfvaxtt^aMb^toicfF^ L 9&ik(omik?5& 

[<bi5] 

MHj R8 
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R2RX?RH£s m—tliilAZ LTs TK^JI 

?LT i <fc U 

R6&tmi, IH-Xttg&oT, TkffiJI^XttS 

^S^LTtcUMSMZJU^US^m.tt>\ XteR6RX?R7tes tti 

b Mn-at £ ££blzC3-8i/tu7)l>t) >M %JfM U 

R\ RK R^&tJWHi, |f|—XtiS^-^Ts ^tl^tl^ktL LTs TK^JI 

(o) &(4)T*m-ZtiZ>4k'&M*W\n'?y4mt&.fc-Z-&s ^(6)-e^ 
Ktc^-rsxg 

[fc16] 

(4) 

[fc17] 

ci 
(sS^. RHis ISMZJU^US^ilU 

X&% /\py>Jl:?£^U 

^ © I1il © EE ̂ (ifu BET'51:11 L/c <h & y T'fe'S) .. 
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t%TM 

utm 
nm # 

[<b19] 

[11^117] 

PE"^"(£IUPET"/E:1I L/C <h & y T'fe'S) .. 

(q) 5$(8)-eil£tl^b^tk 

^mcTJ${£tSU 5£(9)-C^£ft£'s-7LP 7'J 

JJlT0Il(r)A^(t)?:^ti\ ^(9)-e^^AfP7'J -JU^J 

JU#>I£X7^H^I<*% xtt^aMb^toicfF^ L 9 
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Hb20] 

§) 
R2RZ?RH£s ID—LTs TK^JI 

? LT i <fc u 
R6Rm?tes m-xtemte-iZs TKHJI^X&S 
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