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Mg(D2m<Dg%:WMtZ>0 0!la.^ is? P7°P L°b>g, i/^P7*fl/> 
gN ^^P^V^bVgs :>^ p/s^r-> b >gN i/i7P/S7°51b>gs :>^ 

p^^^u>gs u>gN MV^7y7>f u yg^-ff^if b 
tl'So 

[0033] ^fgBJ^Cfc^T rc3~c8is?n7)\s*\yyg] T2® 
ttHgJ 3~8j®0^^^^^^^^JStt0^JS^jb7K^g 

GD2|I0g£EP*U 0113.^ :>^ P7°P L°b>g, i/^P^fL/Vg, *> 



WO 2012/026565 16 PCT/JP2011/069250 

[0034] 

[0035] 

[0036] 

? is y&, s/^p^y^uvg^ • 
^ 0 "5- U > g:Hif ̂  if t> tl £ o 

rc6~c127'j-;i/sj 2rno^m 
mfcitfrmommmMiTizm'&Tz&mm?* 1 
^ tl'&'^tbS^SO^ LN 7I-JHN tf7x~,/UgN S.t/^"7 51>'U 

g^tfPtf£tl5o 

^B^C^T r/s^p^ij-juSj iii?, MM 

ygtftl£ 1 5-12 

M03^^tlliSfr£> 1 ^©TKfl^^^-rsciaitCcfcy^^tLSt^ 

g£^P*U MPiU, 7'JJ\ygs ^^7'JJIsSs tfP'JJUg, -f^VjJU 

g, kf ̂  y; ;ugN -?• T7 y 'J jugs st *+)• V 'J JisSs -f > K <J ;ug, ^ > 7 

^ T7 x/ 'J JUg, ^ > W $ yy 'J JUg, ^ >y * ̂  +t V 'J JlsSs h IJT V 'J 

jisMs T- K^ yu>'^g^ u £>ti&0 

*fgBJ^C£lNT rCe-C^^U-jU^^r^gj TCe-C^T71;-

jugj 7xy^:>gN tf7xy^ 

i>Ss RXf±7 S^S'giFA^tf £>tl£>0 

[0037] r/s^ p T7 IJ-;u^^ri>gj £ it, r^ p T7 'J-jl/gj 

£***>gfr£&&g£SiEku 7';;u^^vSs fl^7,;;u^-^r 

i>Ss tfp—;u^-^r">'gN ^$yy-M+s>g, kf^y—;i/^^r$/gN 51 

7y-M^yS, Tl-^r-ty—;U7l"^rs>gs -f > K—)\s^ + ^VV'f 

7y-M^yi, /<>y'f$yy-w+i'S, 
:>$> s u yy—^F-^ s ^ y-ju*=*=•$/g% ikxtt:° u y^:> 

^tl'gjo 

^fgBJIlCfc^T rc6~c127'j-^>gj j^HW6~1 2j®0^ 
^ 2 mm^t 3 c <h K y £ 

J$3tl£>2fffi©^tgg£Sl£U 0!la.^ 7xZl/>t, t*7x-l/>s, 

Jkxn-7f-is yg^lA^tf i^ti •So 

^fgBJ^Cfc^T r/s^p^ij-bVgj &tf [0039] 

[0038] 
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t£S£ItP*U 7>Jls>g, ^*7'J ls>£, L°P'Jb>S^ -<$ 

y/'juyg, bf^V'juyg, -f > 

K 'j u >Ss ^> y>T7 v'j u >Ss ^> yy $ yy 'ji/>i, ^> y*^ 

+f y 'j u >Ss K u T7y u u >Ss tr >j v u >s^w ̂ ti^Q 

[0040] ^WRIZ&^T rc1~C477>'U^>'U51^Sj rc ,~C47)\S*)\S& 

J <^;51^S^;75)N,37^'i)S^:^R^LN ;><X-^JU-^^SN 

n — 7°P tfJU-^TfSs -f V 7°P tfJU-^TfSs n — -f V 7'fJL' 

RZfte r t ^tl^o 

[0041] R5 P (R6) R7tL<&R8 (R9) PR10P (R11) 

R12-eH3ti£*X7-f R8 (R9) PRION (R11) Ri2-eH 

tstl&7$ >-fcX7 -r y&M\LTs X&R8 (R9) NR10N (R11) R12 

-e^^ti^T7^y&miiLTtpizfefctz, rcT-CS^JU^JUSJ N rcn~ 

C^JUP^SJ ^ s 

rc6~c127'j-;i/Sj s r/s^p^ij-^usj N rce-c^y71;-^^ 

**>gj N r/s^p^ij-ju^^r^sj N rc6~c127'j-l^>sj s Jkxf 

r^-?-P ~7 'J 1/ S J % / \ P N C ! ~C47Jb:'rJUS% C i ~C4 

7)\sZ\*i/^ C 6~C ! 2T7 'J —JUSN P T7 'J —JUSN C6~C12:P'J-

^P^'J-Jl/tf^Ss I-I7$yi, Izl7$yi, 

1 ~4j®0ST\ 

l^Tti <£l\ 

[0042] rfs-^^ygj 7$yi©liJi?c, rcT~ 

c^ju^jug, c6~c, 2y 'j -JUS, Rzf^uyj 

-JUS] 1 m<D^ 

0!la.^ ^fJb7$yi, x^JU:P$ygN n-7°Ptf 

JUT^yg^ -f 7 7°P LMU;7^ y|, n-7'fJb7$yi, ^7 7^7$ 

y|, te rt-^7$yis :>7 P7°P tfJU;7^ i/^P7"fJb 
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^ J S, :>^P^7° 

^JU^ygs */<? ;l, 1-yju/ifju-ju:^ ygN 2-

yjU/^u-jUT7^ygN 7-yju/ii/u-ju:p$y|, 1 

y|, 2 - y^^y^juy^ y gN 3 -yju^yvy^ju:^ ;l, T7-1; 

;l, t"7xzjl,7$yi, ^7^1/7$ ;l, 7lJ>'^77$yS^ 5^7'J 

jb7$;i, tfp IUU:P$ ;l, -f ;l, tJ\S7< J 

Ss ^^yjv'UT7^ ;l, ̂ +ty'jjb7$yi, -f > K'J^T7^ ;l, ̂  

ys/f-7sJ^) )\s7^ ;l, 

ju:p$yg^ K u ySs x- K^yj^T7^ ;l, 

T7^ yg^^tf £>ti£0 

[0043] ^fgej^cfc^T r^-^^^ysj tiz, T7$ySCQII^JI^^ rcn~ 

C47J^JH, fl&BSifc^bzKfilgs C6~C12:P'J-JUgN ^O^P^'J 

-JUSJ X 

tiT7^rcT-Cs^^u^rbySj tn^n^iiLXs 

^(D 2jm®i|S-g-#Kct o Tilp-n L/clttbS^ltP^t"§o 

[0044] lzi7$yicfii^T, 7^yi®liJifc rcT-c^ju^jug, 

Ce-c^'j-jug, s.t/^^PT7'J —JUSJ 

LT, 
7$;l, y^v^p^7^yi, y (n-y^ju) 7$;l, yW7" 

gN i>'t e rt-7*fJb7$yl, x^JU^ ̂ JUT7 $ 7 Ss xf 

;u-r V7°p ^UT7^ y Ss v*/9 P7°P ^UT7^ ;I, V*/9 py^u;7^ 

y|, p^y^v'UT7^ JSs p^^r^jUT7^ ygN 

7°51>'U77$ y Ss V*/9 n*<7 3-)VF$ y gN :>^ p7°p y 

gN :>^ySs p^y^v'ux^v'UT7^ySs :>^ 

P^^JU ( n — 7°P bfJl/) T<JSs *3-)\S- 1 ~ J )\stf)\s-)\s7< yl 

% x^;u-2 -yju/ii/u-ju:p$ y|, n -7°P tfju-1 - y JUT^JU-JUT 

<;Ss -fV7°Ptfju- 1 y|, -fvy^ju-2-7^ 

y Ss i;9 P7°P tfju-3 -yjuyy^y^juy^: y|, ^7 
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s Ss7 >J Jls7< SSs V=5-*-?x))\,TKJ Ss is£°U>JJls7<SSs *J4 $ 

y|, Vf-7VX) )\s7^ J V** 

+tvjji'7$;£s V4 y sSs ^>v>7v"|jjb7$yi, 

vX> vy $ yV'J Jl/7< JSs 7Ss v h <J 7 

V 'J Jls7< JSs S/rh7 V 'J 7 $ y Ss tf 'J yJUT7 $ J S# P 

If £>tl£0 

[0045] 7^yS©IiJifC rCT-Cs^^U^rbySj 

^©2^©^#KJ:oT^Lfc^tgS©0!J£ LT* 7i/*'Ji/VS, 

fi/VS, tin u v y Ss *>VS#tfPtf £*i£o 

[0046] r/s^p^b-yj iiif, &t/MH 

1 5~1 21 

$yy-jk tr^y-Jk 7i-^r-9-y-;k -f>K-jk ^>yf?y-ik 

^>yy $ yy-jk ^>y* *-9- y-;k K >J Ty-jk x- K^y-jk 

S.t/t0|J £>tl£0 *fgBJ^C£lNT^P :Pb->^ s. 

£ LTffll^ti£o ^7^P T7 u —/NP-^yil^ C,~ 

c4yjiy*jiySs c 1~C4 77>'^p^^S^ c6~c!2T7u —JUSN ^P^'J 

—Jl/Ss C 6~C ! 2T7 'J — JU^^T'V'SN ^7^P T7 'J —JU^I" ^T:>SN ^-Sftj7^ 

y|, Izi7$yis 1 ~ 

3j®0ST\ tiTl^T t ct lNo 

[0047] ^fgBJ^C£l\T T/NP^^^USJ 1 ~ 3 j®0/\P >r "eM^^ 

tlfc^Jl/SSrSGfc U 0113.^ K 'J 7J\s* P ̂  ̂ JlySs V7 )\y*U^f-)\y 

Ss yju^u^^juSs h 'J 9 UU^^JUSS ^'^pp^fJbSs ^PP^ 

^JUSs h 'J yPf^fibSs i/'/Pf^fJbSs M7*p^^fjl/Sf^ 

Ptf e>tLi)o 

[0048] ^fgBJ^Cfc^Ts r^HSj R 

IfcSMfrbMtir^K l£TXtel£TEl$:MMTZo rj^HSj t LT 
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teu — 0 C 0 2 — (C ! ~C477;U^r>/US) N — 0 C 0 

2- (7I-JH) N — 0 S 0 2 — (C 1~C477;U^r>/US) S — 0 S 0 2 — (7 

x-;i/S) s (— N + = N) 150 « 

S£l*J$t~£s C1~C477;U^r>iUSti 1 ~3 

tct < s 7i-;uSti/\p^f>J^^^t/c1~c477;u^r>/uS^^5il^^ 

ti-g>ft1tC0 1 ~ 5 fcfcU Cti^lCPB 

[0049] r7KIIS©^IlSj 7km&%:UMtZ>&%:WMtZ>o Z.(D£otii r 

TKIISCD'SHIISJ i—T^U^SHUS 

% 'J JH 7~^U^^n5S% XX7~^U^jSn5SN h ̂ ^CIISN 

X71->3M£flSs 

is )\s **•*>?< ̂ il/Ss ^ h + 7 x~ ^JlySs 

7 4-^P^IL^^U^^USS :>^ P7°P tfJU^ 

;USs ^'JJl/Ss 7°PAJU^JUSN :>^ p/s^JUg, ^>»U K 

-- hu^ysyjuSs 4- y) 4-

^f1;i/x;i/7'r-;i/^>y;i/Ss 9-:P> 4-kfzi'jji/ 

Ss K 'J P< 'J JUSs t e r t — ~f^-)\/i/^ J-)\/i/ 'J JUSs t e r t — 

K 'J -f V7°P 'jji/gN ^U^JUS^ - ( 

c = o) - (C1~C477;U^;US) N 4-tf^fy-^y^y 

-fJUg, tfA'P^JUg, 1 

-JUg, t e r t -7" 4 - 4 =JW<y*/ 

)\s**i/t})\stf—)\sSN 2, 4 — K — 3 — 

JUSs 2, 2, 2 - h 'J 0 P PI h^r^JU/K—;USN If— 

-JUgN - (C = 0) NH- (C,~C47)\s 

*)i>S) s p<^>X;U/1N-;USS &t/hJUVTJU/lN-jugH, yj-> ( 

T. W. Greene) ^ VSV (P. G. M. W u t s ) TPro 

tective Groups in Organic Synthesi 

s (fs3j^ 1 9 9 430 N (H4jj]xN 2 0 0 6$) j 07i;-Jl/0ffii 
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t> zK^g©£^g£ LTfllffl3*i£g"e&*U£Ja\> A t 

LT©7KIIS©^IlStis 

t>tl£b(DT&Z0 0!la.^ s<yis)\s&ifUm&(D^, A-X-ttPhC 

H2-0-£&£O 

[0050] r^;U^^r">'>/US®XX7z>'U^'fSIlSj t Ul%~$~Z>t> 

^Ilt"-?)S;&EP^t"-?)o r^jU/lf^jUgcDxX^JU^flgj 

0!la.^ C^CgJJ^JH, 9 - 7JU:* b-)\s* ^)\s&, P< K 

^ ^V'USN f-)\/f-* f-)\/ SN 'X h "7 tl K P tl0;7—JUgN T h7 t K 

• + 2- ( K 'J P< 'J )\y) Ih 

+ + tfA'CK ^JUSs 7x 

-^u^-tz h^^JUSs h 'M 7 7°P 'J JUP< ^JUSS ;<^-7"nt 

7it,>jbg, /^7-^ h^,>7 7t^>JI/i, "T 

S>JHV K^^JUSs s<^ — 7x/'<>-tz>JjJl/ti\lr-y-$ 

;ug% N -7^JU-f $ K^^^Ugs 2, 2, 2 - h 'J ? UUJl^JUSs 2-

/\UJl^JUSs co-?UU7)ls*)lsgs 2- ( h 'J X^JU'V 'J J\y) X^JUg 

\ 2 — y( 1, 3 — Vf~7—)\y~ 2 — p< ^V'USN 2— (/"? 

7-zhP7i-MJl'7i-^) x^J^ 2- (/^- hJUxyTJU* 

—;u) x^jugN 2- (2' -ti°'j^u) x^jugN 2- h^> 
71-^) x^J^ 2- (i/7xzMX7^;) x^J^ l-^JU 

- 1 -7i-JbxfjH, 2- (4-^-tz^JU-2-- hP7i-Jl/) xf 

;UgN 2-i/77ifJH, V^O P7°P tfJU^JUSs ^P'O^US 

, P^s^ri>;UgN T'lUUSs ^^'J>/USs 2-^fJ^h-3-XV-

2--r;Ug% 3-^^^7" K-2 - (7°b-;u) g^ 3 - 7> > — 1 - -f JU 

S, 4- ( K 'J '>uu) - 21->ni/gN 

a- *3L)\si/yi-^)\s gN 7°P7°-2--r >-r;U (^py^l/^l/) gN 7x 

-;ug, 2, 6 -^7fJb7xZjH, 2, 6 —V^i V 7°P tl°,IU7 m ~JUg 
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% 2, Q-V (te rt-7*H) -4-^f2, Q-V ( 

te rt-7"H) -4-p< K^ri>7x-;USN J\=?~ )\s7i 

-JUgN ^>^7^P7XZJH, K 'J 7i-JM ̂ )USs 

Syy JI-JU^^JUSS tfx Ujbh--hP7x-^) 9-yy 

h^JU^JUg, 2- (9, 1 0-^^V) yy 5 

-y^OV'X^'Jv/USs 1 - tfb-JU^JUSs 2- ( h 'J • P< f-)\s 

) - 6 -0 P^-JU^JUSs 2, 4, 6 - h 'J yt^Jl'^yisJl'Ss y<^~ 

7'uf<yisju&s *JU h-~ hu^ysyjuSs h w<yisju&s 

/^7-^ 2, 6—i?/ h-*i"<yi/Jl>Ss 4— 

Tj^-f-JU) s<yS/Jlsgs 4-XJ^>^H, 4-7xy K7 K 

>yjugN txp-jug, 4-L°p-jugN K 'J p< f-iws 'J ;uSN 

JU:> IJ JUSs t e r t - P< f-)\y^ 'J JlsSs -f V 7°P 

'J JUgN 7 x —JUSyyi 'J Jl/Ss V— (te rt— y'^JU) 

JlsSs h 'M 7 7°P kfJl/Z' 'J Jl>Ss c ! -C6TJIy*Jly^*Ss **+f-x/-Jly 

Ss 2~7)\s*)\s~ 1 , 3 - >Ss 45-J*V~ 

1, 3 2, 2 - bfX K 'J 7JU*U/^JU-4 - 7)1* 

;u- 5 -**v- 1 , 3yvSs 5 - ̂ JU^rJU-4-**V -

1, 3-y^^rV^>S^ ?'J-> (T. W. Gr 

e e n e) J&Xf W (P. G. M. W u t s ) TProtect iv 

e Groups in Organic Synthesis (H3jt^N 

1 9 9 4$) N (H4jjjxN 2 0 0 6$) J 

/c/cu zzizitmistcmzm 

[0051] tt>)\stf*is)\s&(D7 K3MSI1SJ t>)\s 

tf*is)\s&(Dt))\stf-)\s0zmWsTlZ^L, 7 $ K£JFM~t^ 

v'US^^Il-r^S^EP^-r^o {till/ft*is)[/&<£>7$ K3MSI1 

SJ N, N-i/*^)\s7$ y|, t°P'jy-;uS^ 

'Jis-JUSs 5, 6 -y t h'P7xt> K 'J SsJlsSs *)\s K-- hP7x-
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N — 7 — - Sp>r > K'JJUg^ N-8--KP-1, 2, 3, 

4 — 7^ K ^ tl K • * J 'J JUSN N — 7 x ~)[/ tl K>;7 •yJl'Ss N' — 

yW7°P tlMUtl yj-> (T. W. Greene) 

(P. G. M. W u t s ) TProtect ive Groups 

in Organic Synthesis (H319 9 4$, §4 

2 0 0 6$) j 

TctcL, t))\stf*is)\s&(Dim% 

St yg-efetu£<n\ 
[0052] *%mizis[jz> Rsnsj ti?)\s(D£?ti:mmzm$znT 

ry>y-H7ASj LTtt 
s 7'ytb^s Rxf^ \-z>y 

mfz>ztif-£^&0 

[0053] *fgB£t z>y T?&-So 

0 T f : K 'J 7;u^pp< * >X;U/1N—OMS : P< ^ >X;U/1N — 

OT s : Me : p< E t 

: X^JUSs n - P r : n -7°P tfJUg, i - P r : -f 7 7°P tfJUg, i -

B u : •< V t — B u : te r t — y^)USy M e 0 : p< h+s>i 

N P h : 7 JI—JUSS 0 A c : *SsSs 4-MeO-Ph : 4 — 

* K^ri>-7x-;USN Cy : i/? P i v : tfA'p-fJUg 

fulEit ( 1 ) 

[0054] 
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[<ft6] 

1 

A-X / 

( 1 ) 

[0055] TIEit (2) 

[0056] [<fb7] 

[0057] 

( i ) 

(ii) 

(i i i) iHS, 

(iv) C ! ~C40CD^>'UK>IlXti^CD^ JkXf 

(v) m, sis Rtftnh(Diks tebmzztibomfofrbtezmfrbmiR 

sn *>'>&< 1 -DomnM 

(-C, <13 lNTJxJ/&^ •?> il (-C J; •?>% "FEEit (3) 

[0058] 
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[<ft8] 

[0059] z>0 

[0060] fulEit (1) RZf (3) 4^ RUi, TKUJI^ ^X^nVym^^To 

[0061] R r/\p>f>J^^j £ LT&, Jlilf, 

L < s 3 IA\, 

[0062] R LTti, TKHJl^T^fS Ll\ 

[0063] fulEit (1) (3) R2^ ^>771, -hPl, AP 

Xte'NP^Ji/g^fo 

[0064] R2iZ&tt2> r/\p>f>J^^j IA\> 

[0065] R2lCi>W-£> r/xp^jugj £: LTs ^PP^fJH, VOUU^f-)\y 

gN K 'J 0 P P * ̂ JUgs Xli MJ IA\> 

[0066] R2£l*<>: LT^ ^7^1, -KPS, Jl/gtf$? S L < ^ **e 

Ll\c 

[0067] fulEit (1) (3) 4u Al£% C -, ~C8^JU^JUg^ C3~ 

C 6 is 0 P T7 J\y * J\sSs 7i—JUg., (X^j|i3'n'-^=L(Z)i4s'n*t<_PS'2>) 

, xii7km&<D&m& (xmrnM^vm-sizmz) zmto zz?\ At 
LT07Kiig®«iig^ xmmM??-fozm'£iz7Km&<Dmmt LT 
R^t>tlZt,<D-C$>Zo 0!la.^ l£ilg^X>yjUg®iI£\ A-X-&P 

h c H2-O-ttaZo 
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[0068] £fz, A&% 1 ~ 3 t cfc < N frfrSM&Stt 

% / \ P V \ C ! ~ O 4 T7 )\y* JU JSs 0i~C47Jb3;^'y gN C 1 ~ C 4~7 

C3~C6V7 PT7 7X~;US, 7X;^>S, S. 

t/ tf 'j y ji/gfr bt£Z> J&fr b M tin £ £-e& a o 

[0069] Atc&tt£ rc T-Cg^^^rviugj £ LT^ ;>< x^;i/SN n-
7°Pb°;uSs -f 7 7°P tfjug, n-y^ug, -rv7"f-;uS, tert-7' 

^jug, -fvo^jugs L < 

JUSJW £ L^O 

[0070] A^fls^LTteU C1~C5;pJU3n/Ugj&<$?i:lA\, 

[0071] (1) (3) ^ XttN (fcfcU Atfs 7x~JUg, 

x«7y^M:?©Ji^cRgSo ) s 

#$?£ Ll\ 

[0072] filfEit (1) 4^ Ytt, /NP^Vlf, — 0 C 0 2 

- (C! ~C477;U^>/L/S) N -0C02- (7X-;US) S -OSO2- (C, 

~c4;p;u^;ug) ^ -oso2- (7x-;ug) , xi^yVy'i^ASW 

£ lA\ 
[0073] Y^LT©ttS^ r-0C02- (C ^C4TJU*JUg) J s Xtt I"-

oso2- (c1~c47;i/^;i/S) J frfraY*© rc1~c4^ 

;u^r;ugj hUXtis IA\> 

[0074] Y£ LT©JftS|gtf r-0C02- (C,~C47)\s*)\sm j % x& r-o 

S02- (C,~C 47Jls*JlsM) J -CfoZ^-Ss frfrZ) Y 4"CD rci~c477>'u 

^pjugj ti 1 ~3im©Mp>fr/\p 

^JgTFJ tLTIi, 7^Ii?«L<, ̂ C3i©7'7l)i?'eij| 

3*lT^ Ll\ 

[0075] Y£LT0«g^ r-0C02- (7X-JUS) J , x& r-oso2-

(7XZJH) J -££>-2>iI"£\ fisfrZ> Ytp(D r7x~jugj 

IkXfC ,-C 47 )\y*)\y£frbm^tl^\iU(D 1 ~5j®0«$ig-eM$i£tl 
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rc1~c477;u^r>iuSj ZLT&S 

[0076] Y£ LTOJ&Slgtf T?£>£ii£\ r/xp^yjl^j t L 

, £ IA\> 

[0077] ry^V-^Agj &i^£JFMLt#£0 Y£LT®«g^ X*/7SJ-^ 
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A-X (1) 

No. A X R1 R2 Y 
1 i-Bu 0 H CN I 
2 -Bu 0 H CN Br 
3 -Bu 0 H CN CI 
4 -Bu 0 H CN OTf 
5 -Bu 0 H CN OMs 
6 -Bu 0 H CN OTs 
7 -Bu 0 H CHO I 
8 -Bu 0 H CHO Br 
9 -Bu 0 H CHO CI 
10 -Bu 0 H CHO OTf 
11 -Bu 0 H CHO OMs 
12 -Bu 0 H CHO OTs 
13 -Bu 0 H N02 I 
14 -Bu 0 H NO2 Br 
15 -Bu 0 H NO2 CI 
16 -Bu 0 H NO2 OTf 
17 -Bu 0 H NO2 OMs 
18 -Bu 0 H NO2 OTs 
19 -Bu 0 H H I 
20 -Bu 0 H H Br 
21 -Bu 0 H H CI 
22 -Bu 0 H H OTf 
23 -Bu 0 H H OMs 
24 -Bu 0 H H OTs 
25 -Bu 0 H Br I 
26 -Bu 0 H Br Br 
27 -Bu 0 H Br CI 
28 -Bu 0 H Br OTf 
29 -Bu 0 H Br OMs 
30 -Bu 0 H Br OTs 
31 (CH3)3CCH2 0 H CN I 
32 (CH3)3CCH2 0 H CN Br 
33 (CH3)3CCH2 0 H CN CI 
34 (CH3)3CCH2 0 H CN OTf 
35 (CH3)3CCH2 0 H CN OMs 
36 (CH3)3CCH2 0 H CN OTs 
37 (CH3)3CCH2 0 H CHO I 
38 (CH3)3CCH2 0 H CHO Br 
39 (CH3)3CCH2 0 H CHO CI 
40 (CH3)3CCH2 0 H CHO OTf 
41 (CH3)3CCH2 0 H CHO OMs 
42 (CH3)3CCH2 0 H CHO OTs 
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[0097] [H2] 

No. A X R1 R2 Y 
43 (CH3)3CCH2 0 H NO2 I 
44 (CH3)3CCH2 0 H NO2 Br 
45 (CH3)3CCH2 0 H NO2 CI 
46 (CH3)3CCH2 0 H NO2 OTf 
47 (CH3)3CCH2 0 H NO2 OMs 
48 (CH3)3CCH2 0 H NO2 OTs 
49 (CH3)3CCH2 0 H H I 
50 (CH3)3CCH2 0 H H Br 
51 (CH3)3CCH2 0 H H CI 
52 (CH3)3CCH2 0 H H OTf 
53 (CH3)3CCH2 0 H H OMs 
54 (CH3)3CCH2 0 H H OTs 
55 (CH3)3CCH2 0 H Br I 
56 (CH3)3CCH2 0 H Br Br 
57 (CH3)3CCH2 0 H Br CI 
58 (CH3)3CCH2 0 H Br OTf 
59 (CH3)3CCH2 0 H Br OMs 
60 (CH3)3CCH2 0 H Br OTs 
61 Benzvl 0 H CN I 
62 Benzyl 0 H CN Br 
63 Benzvl 0 H CN CI 
64 Benzvl 0 H CN OTf 
65 Benzvl 0 H CN OMs 
66 Benzvl 0 H CN OTs 
67 Benzvl 0 H CHO I 
68 Benzvl 0 H CHO Br 
69 Benzvl 0 H CHO CI 
70 Benzvl 0 H CHO OTf 
71 Benzyl 0 H CHO OMs 
72 Benzyl 0 H CHO OTs 
73 Benzyl 0 H NO2 I 
74 Benzyl 0 H NO2 Br 
75 Benzyl 0 H NO2 CI 
76 Benzyl 0 H NO2 OTf 
77 Benzyl 0 H NO2 OMs 
78 Benzyl 0 H NO2 OTs 
79 Benzvl 0 H H I 
80 Benzvl 0 H H Br 
81 Benzvl 0 H H CI 
82 Benzvl 0 H H OTf 
83 Benzvl 0 H H OMs 
84 Benzvl 0 H H OTs 
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[0098] [H3] 

No. A X R1 R2 Y 
85 Benzvl 0 H Br I 
86 Benzvl 0 H Br Br 
87 Benzvl 0 H Br CI 
88 Benzvl 0 H Br OTf 
89 Benzvl 0 H Br OMs 
90 Benzvl 0 H Br OTs 
91 Ph bond H CN I 
92 Ph bond H CN Br 
93 Ph bond H CN CI 
94 Ph bond H CN OTf 
95 Ph bond H CN OMs 
96 Ph bond H CN OTs 
97 Ph bond H CHO I 
98 Ph bond H CHO Br 
99 Ph bond H CHO CI 

100 Ph bond H CHO OTf 
101 Ph bond H CHO OMs 
102 Ph bond H CHO OTs 
103 Ph bond H N02 I 
104 Ph bond H NO2 Br 
105 Ph bond H NO2 CI 
106 Ph bond H NO2 OTf 
107 Ph bond H NO2 OMs 
108 Ph bond H NO2 OTs 
109 Ph bond H H I 
110 Ph bond H H Br 
111 Ph bond H H CI 
112 Ph bond H H OTf 
113 Ph bond H H OMs 
114 Ph bond H H OTs 
115 Ph bond H Br I 
116 Ph bond H Br Br 
117 Ph bond H Br CI 
118 Ph bond H Br OTf 
119 Ph bond H Br OMs 
120 Ph bond H Br OTs 
121 4-MeO-Ph bond H CN I 
122 4-MeO-Ph bond H CN Br 
123 4-MeO-Ph bond H CN CI 
124 4-MeO-Ph bond H CN OTf 
125 4-MeO-Ph bond H CN OMs 
126 4-MeO-Ph bond H CN OTs 

[0099] 
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[^4] 

No. A X R1 R2 Y 
127 4-MeO-Ph bond H CHO I 
128 4-MeO-Ph bond H CHO Br 
129 4-MeO-Ph bond H CHO CI 
130 4-MeO-Ph bond H CHO OTf 
131 4-MeO-Ph bond H CHO OMs 
132 4-MeO-Ph bond H CHO OTs 
133 4-MeO-Ph bond H NO2 I 
134 4-MeO-Ph bond H NO2 Br 
135 4-MeO-Ph bond H NO2 CI 
136 4-MeO-Ph bond H NO2 OTf 
137 4-MeO-Ph bond H NO2 OMs 
138 4-MeO-Ph bond H NO2 OTs 
139 4-MeO-Ph bond H H I 
140 4-MeO-Ph bond H H Br 
141 4-MeO-Ph bond H H CI 
142 4-MeO-Ph bond H H OTf 
143 4-MeO-Ph bond H H OMs 
144 4-MeO-Ph bond H H OTs 
145 4-MeO-Ph bond H Br I 
146 4-MeO-Ph bond H Br Br 
147 4-MeO-Ph bond H Br CI 
148 4-MeO-Ph bond H Br OTf 
149 4-MeO-Ph bond H Br OMs 
150 4-MeO-Ph bond H Br OTs 

[0100] 
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[^5] 

H 

N 
COOR3a 

No. R3a R4 

151 t-Bu CH3 
152 n-Pr CH3 
153 i-Pr CH3 
154 Et CH3 
155 Me CH3 
156 H CH3 
157 t-Bu H 
158 n-Pr H 
159 i-Pr H 
160 Et H 
161 Me H 
162 H H 

[0101] 



WO 2012/026565 36 PCT/JP2011/069250 

[^6] 
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COOR3a 

No. R3a R4 

163 t-Bu 5-CH3 

164 n-Pr 5-CH3 
165 i-Pr 5-CH3 
166 Et 5-CH3 
167 Me 5-CH3 
168 H 5-CH3 
169 t~Bu H 
170 n-Pr H 
171 i-Pr H 
172 Et H 
173 Me H 
174 H H 
175 t-Bu 3-F 
176 n-Pr 3-F 
177 i-Pr 3-F 
178 Et 3-F 
179 Me 3-F 
180 H 3-F 
181 t-Bu 5—CI 
182 n-Pr 5—CI 
183 i-Pr 5—CI 
184 Et 5—CI 
185 Me 5—CI 
186 H 5—CI 
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[0102] 
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No. W R3a R4 

187 0 t-Bu CH3 
188 0 n-Pr CH3 
189 0 i-Pr CH3 
190 0 Et CH3 
191 0 Me CH3 
192 0 H CH3 
193 0 t~Bu H 
194 0 n-Pr H 
195 0 i-Pr H 
196 0 Et H 
197 0 Me H 
198 0 H H 
199 S t-Bu CH3 
200 S n-Pr CH3 

201 S i-Pr CH3 

202 S Et CH3 
203 S Me o X

 
CO

 

204 S H CH3 
205 S t-Bu H 
206 S n-Pr H 
207 S i-Pr H 
208 S Et H 
209 S Me H 
210 s H H 
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Dfbi2] 
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cataCXium ABn (R=Benzyl) cataCXium PCy (R=Cyclohexyl) cataCXium POMeCy (R=Cyclohexyl) cataCXium PInCy (R=Cyclohexyl) 

Ph 
Ph 

t-Bu 
I 

Fe p~--t-Bu 
Ph 
Ph 

i-Pr 
cataCXium PICy 

Ph 
Q-Phos 

t-Bu 

Ph. 
I F® 'l 
ph^I^ s 

JOSIPHOS 
(R)-(S)-PPF-P*BU2 

t-Bu 

JOSIPHOS 
(R)-(S)-PPF-PCy2-EtOH 

[0115] —&(DMiL=5-1 LTteU R8 (R9) PR10P (R11) R12-eH3tl£*X 

R8 (R9) P R 1 0 N (Rii) R 1 

7-f >3113 R8 (R9) N R 1 0 N (Rii) R 1>^1314 

? (ZZVs R8s R9s R' \ &t/R12^ C,~Ca7 

C1~C477;U=I^^S^ C6~C127MJ-;i/S 

R 1 °% c,~c87)\s*\yym, c6 

Xtt^UT'J-lsySZ^to £tcs RnWR12 

R11tR,2^Lt^5liI^ R11 

&t/Ri2&—N 

UTls — ys 1, Jktf2- (V * )\y~7 ^ J ) I 

$ j -)\,mi?mibtiz>0 ntzs R^^R12^ 
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)[/S(DMt LT, ep'JJ^ -f )\y&, -f V^T'/V Jls£s tf 

=? V 'J Jl>£s V 'J JlsSs -f $ y V 'J JlsSs K <J 7 V 'J Jl>£s T K =? V 

<JJl>Ss tf'J i/jl>£s Ss t°'jy^JlySs ¥z>V)\sSs JkWT 

V'J 

[0116] R8 (R9) PR10P (R11) -i y&mttt LT& 

, 1, r -ex (^71-^x7^;) 7xp-tz>, 1, r 
-ex (te rt-7*H) 7xP"tz>, 1 

, 2(^71-^X7^;) X^>% 1, 3-ex (^7X->IU/1N 

TsD^J) 7°P/^>, 1, 5-ex (^7X-;U/1NX7 -f 7) 1 

, 2-ex {V^y^DMUDJL-^TsD^ J) x^>% 1, 2-ex 

7<y) 7°P/^>, 1, 4-ex {VisOU 4 J) 7'^X 

1, 2-ex (^-t e r t-7'>Jb^X7<y) 1, 3 - ex ( 

V- t e r t -7*fJb/jNX7 -i J) 70pA>, 1, 4-ex (i/'-te rt 

-7*fJb^X7^y) 7^X 1, 2-ex (^'7xzMX7<y) 'O 

-tz>, B I NAP, B I PHEMP, PROPHOS, D I OP, DEGU 

PHOS, D I PAMP, DuPHOS, NORPHOS, PNNP, SK 

EWPHOS, BPPFA, SEGPHOS, CH I RAPHOS, DPE 

phos, St/Xa n t p h o s £> tl£0 

[0117] R8 (R9) P R 1 0 N (R11) R 1 >-*X7 -f 

2-V (te rt-m) ̂ X7^-2' - (N, 

N — V yt f-)\/7 $ J ) e7xzj[/, DavePhos, t—Bu —Dave 

Phos, T r i ppyPhos, S.t/B i p p y P h o s tl£ 

[0118] R8 (R9) N R 1 0 N (Rii) R 1£ LT&, ®\ 

X&s 1, 4-V7*f^OU [2, 2, 2] ^ 0 ^ y s ih7^ 

X N, N -Vy^f-)\yiLf-[yyV7^ X N, N' -y^^JUx 

2-7^ J y(^)Ut°'J^ys RZf (NE) -N- (e°'J^ 
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>- 2 T—'J l5o 

[0119] ^nTU-yt LT&, 2, 2' 4, 4' - ( 

tert-7"H) £fcf'J*>Mk S.t/2, 2' -tftf'J 

$ btl^o 

[0120] ±§ECD R 8 (R9) P R 1 0 P (R11) R 12_ell3 -f £> 

0!J£ LXmf fcBBte?©-? ^ BMT^IEicL/ctO)©—-fb^i 

[0121] [<fb13] 

P(C6H5)2 

P(C6H5)2 
PROPHOS 

PROPHOS(R=CH3) 
BENZPHOS(R=C6H5CH2) 

CyCPHOS(R=C6H„) 

R—N 

P(C6H5)2 

P(CBH5)2 

DEGUPHOS 

PR2 

PR2 

DIOP 
D10P(R=C6H5) 

CyDIOP(R=C6H,,) 
Ph 

H3CO 
DIP AMP 

^\-P(C6H5)2 cc, P(C6HS)2 

NORPHOS 

\ZP(C6H5>2 

-^P(C6H5)2 

CHIRAPHOS 

P(C6H5)2 P(C6H5)2 

DPEnhos 

t-Bu" 

t-Bu 
I 

,P 

Ph 

DavePhos (R=Cyclohcxyl) 
t-Bu-MePhos (R= t-Bu) 

SKEWPHOS 

P(C6H5)2 

P(CeH5)2 

Ph 
Tripp vPhos 

SEGPHOS 

P(^G^5)2 P(CsH5)2 

Xantphos 

Ph 

N^N 
II 

^rPh 

Ph 
t-Bu 

\ 
t-Bu 

BippyPhos 

P(C6H5)2 

P(C6H5)2 

DuPHOS 
Me-DuPHOS(R=CH3) 
Et-DuPHOS(R=C,H5) 
i-Pr-DuPHOS(R=i-Pr) 

[0122] B I N A P£ LT&, B I N A P tl, LT&, 2 

, 2' -^(^7x-J^77<y) - 1,1' -t^-^Jk 2, 2' -tf 
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X(y-/^7- h 'JJl/3tfx7 7 -r y)- 1 , r 2, 2' -tf7( 

^-^7-1317^7x^^77^) -1,1' -tf^^Jk 2, 

2' — tf7(y —y *- K 'JJU*77-r y)- 1 , 1' -e^-7^;k 2, 2 

' — e7(^ — 3 , 5-^^7x^*77^ 7)- 1 , T -e^-751 

Jk 2, 2' - e~7(^-/^-p< K^r^>7x-;u*77-f y)-1 , 1' -

2, 2' -tf7(y^p^>fM77-r y)- 1 , 1' -tf 

^^Jk 2, 2' -e7(y'i/^P^ + i/M77^ J)- 1 , 1' - tfj~ 

7^Jk 2-i?(/8 -t7fJl')/1s77 -f y - 2' - V 7 x ~;U*7 7 -f J -

1, r -tf^^Jk ^t/2-^7X-;U/1N77-r y - 2' -y( 

K 'j DM• y fji/7i-ji/)/t7 7 < y — 1, r 

tl-g)o 

[0123] B I PHEMPiLt^ B I P H EM POliftttStl, UTOJh U 

TfdU 2, 2' -vy^;U-6, 6' - ̂ '7(^71-^7 7 -f J - 1 , 1 

' - tf7xzjk 2, 2' -V*f-)\s-Q, 6' -tf7(^>?P 

77<y)-1, 1' -tf7i-Jk 2, 2' -^y^JU-4, 4' -tf7( 

7)-6, 6' -^7(^7xzj^77<y)-1, 1' - £7 

x~jk 2, 2' , 4, 4' — if S T7 y ̂ ~)V— 6 , 6 '— tf7(^7 x HJU* 

77<y)-1, 1' - lf7xzjk 2, 2' -V *[***/-6, 6' - tf7 

(i/'7xzM77 -T y)- 1 , r -tf7x-Jk 2, 2' , 3, 3' 

K^P<h^ri>-6, 6' -t*7(^7xZJL//jN77<y)~1, 1' -tf7x 

-;k 2, 2' , 4, 4' -Th7yf^-3, 3' y'p<h^>-6, 6' 

- t'7(^7xzM77 -T y)- 1 , 1' -tf7i-Jk 2, 2' -Vtf-

;U-6, 6' — tf7(y —/^— K 'j;u*77 -f y)- 1 , r -If7i-Jb 

.. 2 , 2' — V^ 3~)\/— 6, 6' — tf 7 (S^ — — tert — ~?f-)\sD x — 

J^77^y)-1, r -t*7x-Jk S.t/2, 2' , 4, 4' -^h^y 

^JU-3, 3' -y7 h :> — 6 , 6' -^7(^-/^7-^ h^>7xzjb 

*77-ry)-i, 1' -e7x-;u^^tf^ti^0 

[0124] ^0^9 & 
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imt LT, T- h 77x=il/^0I£i^ JkZf 

T- £*l£0 

[0125] LT&, *77 -r 

R5 p (R6) * ymm^, RS 

( R 9) P R 1 0 P (R11) R 12-eH3tl£*X7 < &t/R8 (R 

9) PRION (Rii) R 12-eH3tl£:P$ >-*77 < L 

[0126] R 5 P (R6) R7TjmznZ>fcX7 J y&MiLTlzmLTte, R 5JkZf R 6 if 
, C3~C87WI, 
0«K. ̂ tUCflDa-TR7*^ C^CgZWi, fl&BBiS^bzKfilS 

% c6~c12:p'j-,iugN 

„ (te rt-7*f^) /^77<X K U (^P^^JU 

) I77 0, tert — 7"-?-JUS'S' 0 P/s>^rS',lU*7 7 -f X S' (t e r 

t -7>Jl/) S^ P'^S','U*7 7-f X y (tert -7>Jl/) 

770, 2- (2' -*/*/*? P'^S'JU*77 -f 7 7iUk 1 , 3-*J 

^^V7>N XP h O S, SPhos, RuPhos, cataCXi um 

A N cataCXium AB n, cataCXium P t B, cat 

aCXium PC y, cataCXium POMe t B, cataCX 

ium POMeCy, cataCXium P I n t B, cataCXi 

um PI nCy, cataCXium P I C y, Q — Phos, JOS 

IPHOSh'J (n-7*H) ^7 7 0, h 'J ( n -* 0 ̂ Jls) *7 7 -f 

X RtfZtlbGUkgtfmfbtlZo >jy 

, RsjkxiRzo^n^nommm^izmtiT&ykmm^wo^z 1 •?&£> 

*77 -T IA\> h 'J (tert -7>Jl/) *77 -f > 

, K U (^^PA + ̂ ) ̂ 77 0, tert-^k>'S/^P^>JI/ 

*77-f X y (tert -7>Jl/) is 9 P^ + <>Jl'/t77 -f X S/ (t e 

rt-7"f^) yfWX7 0, 2- (2' —Vis 9 P/s>;^rS'<'U*7 7 -f 

7 7x-ib- 1 , 3-^^V7X XP h O S, SPhos, RuPho 
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s, cataCXium A, cataCXium AB n, cataCX 

ium P t B, cataCXium PC y, cataCXium PO 

Me t B, cataCXium POMeCy, cataCXium PI 

n t B, cataCXium PI nCy, cataCXium PICy 

, Q-Phos, JOSIPHOS, 

R7if, Ca-Cs^JU^rJUS, 

IA\> K 'J (tert *77-f >, V (t e r t -

y^Jls) V (te rt-y^JU) */<?U7 

-f tert— 9 P/S^:>,IU*7 7 < >, K 'J 7 P^^rS'JU 

*X7-f>, L<, (t e r t-7>JU) ^>7 

P^^WX7 0, Xte^tCDikifbfiLls 

[0127] R8 (R9) PRiop (Rii) Ri2-e^^tl^)*77'r &tfR 

8 (R9) P R 1 0 N (R11) R 12l:'^nz>7$ >-*77 < y&BBGrFKHfl 

LT&, R8&t/R9^, C3~C87Ml/*Jl/gN Xttfl&BB 

HKtt, 'jyn^ 

• LTl^v R8^t/R90^ti^ti0^^^^^"T^7K^^^O =fc 

L < & 1 -ZfoZ>miL=5-ifft% Ll\c 1 , T (tert-

7xP-tz>, 1, 2-e~7 P^^rs>Jl/dxX7 -f ^ ) x7> 

,1,3- (yi/^P^i/MX7^) 7°P^>, 1, 4-ex (*>**> 

7 PA> + ,>J1/^X7 -f y) 7'7>, 1, 2-ex (y-t e rt-7*fM 

X7^y)x7>, 1, 3 - ex {V- t e r t -7*fMX7 -i J) 7°P 

/"?>, 1, 4 — ex (y—tert — 7*f ̂ /t\X7 -f 7 ) 77 >, Dave 

Phos, t — Bu — DavePhos, TrippyPhos, Bipp 

y P h o s, RZfiZtibfDikmtfmtfbft&o 

[0128] S/c, 

[0129] Ma LT^ 
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[0130] [JUS] 

JSJSfc'k iS (3) T?^3*i€><b£-t)©J|X^£ 

±tf£;i£tf-C$£o LT&, ft 

^"Cfc, 7kMib]J ^O A, 7kMibi~ b 'J 0 A, TK^-fb^ 

'JOA, TJlstJV&MfDfcMfcyi} ^KSHbU^OA, TKSHb^ K •; OA, ?k 

1 Hb^UOA, S.t/7Kll'fk'tzS/OA) , ^"^7^^07X11^ (TKIt'fbv^ 

^>OA, TRIt-fb^JU^O A, S-t^TKll-fb^'J 0 A) ;FJU;b 'J &MCD7 yfb 

t) (7 v^b'J 3^0 A, 7 v-fb^ K ]J 0 A, 7y(b2J'J OA, S.t/7 ylb"tz:> 

OA), >lt^ CJ VltH'J^OA, U>S£=^MJOA 

, 'JViEth'JOA, >l£H-tz*>OA) , Pit'J?1 OA, 

'JOA, Si^'JOA, 7JU;bU#SX&tg-^i^S^ (^It'J^O 

A, ^11^ K 'JO A, j^l£±)'JO A, ^It-tzvOA, j^l|^?T^>OA, ^ 

l£±)Jk>OA, Mj^lt^'JOA) , 7JU±)'J£®Xtetg-^ll®j^l£7k 

tfi& (^it7KSu ^o A, MUTKSI^ K'JOA, ^ii7j<*^ •; oA, ^@t7j< 

0 A, K@£7k^V?'t^>0 A, ^ItTK^^JUS/O A, 

'JOA) , Ci~C6(D7)l^*is K©&JS& ('J f OAi|, tMJ^Ai, 

il'JOAl, RO'?^?^>OAi) s C i~C6(D7)['*)['7 — ty(D<kmik 

CJ^OAi^, ±MJOAi£, 'J 0 AiH, 0 Ait) , 

(C1~C40/'JU^JU) 7y=E-^A(DJ\u^y\b^j] (7-Wbtk i^btk 

M^fbtl) , V 7°P tfJUX^JUT7 $ >, S 'J ~f^-)\>7 $ >, N-^51 

JU^EJU/1N'J>, y/'+fe^^POVx-tzV, VT*f\Z*/9 U^O^y, teb 

tfizj ^ ?v-j\,mtfmft>nz0 
[0131] xc^c6(D7)\y^*^ 

CJ^OAi^, i-b'JOAik, £'JO Ait, RO*7n^>0Ai|) j (Cfctt 

3 rc T-CgCD^JUP^^ Kj ^UTti, P<h^rvK, xh^>K, n — 7° 

P tfjUTt"^^ K, -f 7 7°P b°JU^^i> K, n - 7>JU^^ri> K, -f 7 7>JU 

^"^rvK, t e rt-7*fJ^^^K, n>^JU^K, 

JU^I" 5> K, K, 1 -/• ̂ JU7°P K, n-<x 
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K\ K\ 1,1 —V* K\ 

2, 2 K\ &tf3, 3 

Plf ZtlZo 
[0132] -fc%m(DWkm.yklzm^Z>^MtLT(D XC &(D7)\s*)\s7-Jry(D& 

SiH ('J AilL :J" h'J "7 AilL ^'J'i'AilL AiH) J IZ 

&11& rc,~c6(D7)\s*)\s7-jry] £LT&, *?-)\,7-^y, X^JU 
7-^y, n-y°n\^)\y7-^y, -f 7 7°P n-y^JUT7-

-f te rt-7*f^7-^X n -'O^JUT7-

<i vs<y)\s7y, ^^^y^j\y7~^y, 1 -^JU^P tfju 

T7 —^ X n-f V^^r^JUT7-^ X 1,1-^^ 

2, 2 -V^f-)\y^f-)\s7-^y, AXf3, 3 -^^7" 

£tl£0 

[0133] *fgBS0§^;£^ffllN£±£g£ LTti, T7^ 'J &St» L < 

COTKIt-fb^ T7^^'J #SCD7 T7^^ 'J #SCD 'J T7^^'J 

L < l£B—fajuMoi^Miks Xte7Jl>Jj 'J £Mb L < M(D 

L < , 7)\st> 'J #SCD^II±^, X&7JI/J3 'J #S 

<D0zm*mi&tfti?£L^o rnzii, m$7kmt)ij'yAs %M 
•+h>J0As m$7km+h >J 0As XlijfcMizi'VAtftifg L<s mzs % 
II^D 'J 0 A% 'J j^It^h'J^A, K 'J ^7 A 
«L<. 'JO A, 'J ^A^fS LIN 
o 

[0134] LTt <U\ 

[0135] [C ! ~C4O0^>;U*>I|N Xti^©±^] 

C1~C40a)^>'U*>II;&^iPt"^C^^J:l'Js it (3) -en^ti 

zib^oiWs Rzf/x.&&fc&g:*-zt>iz±tfzz.£tf-ei*z0 ztib 

(DC ,~C40(Dt))\stfymZi&t LTffllNTt J:lN0 i&tLT, M 

PiU, :J" h'J ^ AilL 'J ^ AilL 'J Ai^tet(D7)\sti 'J £Mik ; 

*>£A^ ; :PjU$--7AJ^N 
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JU:P$>:I^, ^^JUP+J-^ >±^, y^~ 

>j&, K 'J x^JUT7$ >1, S^>7P^ 

^>JU:P$ >i^, N, N' b>^'7$>j|N 7PP7°P2J 

-f>±^, 7°P2K>i^, i/'i^ y-viUT7^ yik, N-^>y;U7x^>'U77$ 

>J&, ^ K'JX (LKP^>P< 

^JU) 7^y^^e>*i£o 

[0136] C1~C40£>^,'U*>It&, 1 ~4 

;\n?yWs^s x-^jus^^/u-etcUN 

o 0!l*.^ ^rlls Mis 7°Ptf^>I^ 7"7>It, 2-^f;^P/^>iN 

^>7 >11, 3>11, 2>11, tfA'JUt, 3, 3 

2-^JU^>7>II, 2-^JU^Ht>I£, 2-

>I£, ^>7 ̂ JU/IOIt, ^^>11, 4 > 

II, 3, 3 -V*f-)\s?9 >11, 2 -Ifjb7°^ >11, 3 - jt^J^yf y 

II, 2, 2 -V*f-)\s^9 >11, 2, 3 -V*f-)\s^9 >11, ^7°7>I£, 

3-^JU^Ht>I£, 4 -^^^>1!, 5-^JU^Ht>I£, 2 

, 2—V^- f-)]/^ y 7 >11, 2, 3, 3 - h 'J P<^U7'7>I£, :*77 >11 

, 2 — 7°P bfJl"*<y$ >11, 2-X5L;U^^rHt>II, 3 - / >11 

, 4 -y(^)U^7°9 >I|, 6>11, 2, 2-^^^^^7°^ 

>11, 3 -^JU^7°7>I£, 2, 2-i/*if;i/^>i, 2, 2, 4 — h 

'j )*> >11, 2-^^-MO^ >11, 2 -^^7 >^>11, 2-

*f-)ui-yit, 2-^JUT^H, 2-x^u^>l£, 2, 2-^p< 

5^7 y^r~h >11, 2 -jL^jwyy^tiym, 2 -7°P LMUT1'^ >i£, 2-

>11, 2 —/. ̂ Jls^y^T^tl >11, 2 -p< +*-7^ >11 

, 2 — /s-7°-31>'U7 >Tr^D >11, 2 — p< ^JU^f 7 7 T^t) >11, 7° 'J X 7 y II, 

2 — T^JU KT1^ >11, 2 — KT^JU-^ K >11, 2 — if h ^ifvJU^ 

^rHtT1'^>II, 2-^^r+fT^JU-:^ 7 7 7^ >11, 2-^7 
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P+fVlt, a -/• is 9 • 7°P tfJUMI, 3-:>^P7°P 

t°;U7°P > 

(2 

>I£, 
P7°P^>^,'U*>I£, > l, isou^*v-y-h)i>-$y 

l, 1P7°P^>^,'U*>I£, 2 

-^f-)VisOu^uj^yh)Vtsytt, 2, 2P7°P/^>^>'U 

*>!£, 2, 2, 3, 3-^h^^k>?P7°PA>;bJU*>I£, 2-^ 

Of-)V~isO P7°P^>^,'U*>I£, 1- (4-^fJb7xzJb) -\~is 

^7• 7°p/'?>^>'u*>il, 2 -/^- h;u-rP7°P/^>^>'U*>II 

, 1- (2-7i^P-7i-^) -*/<? P7°P^>^,'U*>I£, 1- (3 

-7MP-7i-Jb) -*/<? P7°P^>^,'U*>I£, 1- (4-7>/U^P 

-7x-JU) -f>^7 P7°P^>^,'U*>I£, 1- (4-^PP7i-Jb) -

is9nzfuj^y-h)i-RyW., 1- (3-^PP7X-;U) -:>^P7°P^> 

t))l>tfy II, 2- (4-^PP7i-Jb) -*/<? P7°P^>^,'U*>I£, 1 

- (2, 4->>^PP7i-il/) -i/0 P7°P^>^,'U*>I£, 1- (3, 

4->>^PP7i-il/) -*/<7 P 7°P^>;fr,'U*>I£, 2-7>/U^P-2-

7I-J^>^ P7°P/'?>^>'U*>II, 1- (4-p<K *i/yjL~)\y) -isO 

P7°P^>^,'U*>I£, 2- (4- (te rt-7"f^) 7i-JU) -*/<? 

P7°P^>^;U*>II, 2, 2-y7;u^p^^P70p^>^;u*>ll, 2 

, 2 -*J<? P UisO P 7°P^>;fr,'U*>I£, 2-0UU-2~Z> MUisO 

P7°P^>^,'U*>I£, 1 — h 'J D M U * f-)\sis 9 P7°P^>^,'U*>I£ 

, 2, 2.-vouu-\-^f-)VisOu^uj^yh)Vtsytt, isOu^uA 

>-1, 12, 2' 2, 3-y^ju—> 

^•7°PA>y^;U*>II, 2, 2-^^UVP>It, 2, 3-^^JU 

£&<!£, 2, 2, 3 - h 'J *?JUZIZ<&* 2, 2, 3, 3-^h^?1 

)l>Ztt< II, 2, 4 2, 2, 4 - b'J 

;ui|, 2, 2, 4, 42, 5 -V*?-)\s7V\Z 
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>I£, 2, 2, 5 - h 'J 2, 2, 5, 5h 

2, b-V*f-)\s7V\fyWL, 2, 2, 5 - K 'J 

>11, 2, 2, 5, 5-T b ? JUT 2, 6-^yifJUtfyi'J 

>11, 2, 2, 6- 'J>I£, 2, 2, 6, 6-^h^^U 

t:°p< 'J >11, 4 — 0 • >^)-/U*>It, 4-ifjk>^P^P/^ 

>^;u*>II, 3-p< u~J$ >^;u*>ll, 3-9nu^9u? 

^>^;u*>ll, 4-^PP7"^>^>'U*>II, 3 U~J9 > 

^;u*>ll, 3, 3P7"^ >^;u*>l|, 1 - ̂ 0 • 

^>^ >^;u*>ll, 3-*/$ p^>^>^>;u*>il, 1P^ 

>^>^;u*>II, 1 -*f-)\s^9 p^^rHt>^;u*>ll, 4-^^^^^ 

p/s^Ht>^;U*>I|, 2 P^^rHt>^;U*>II, 3-^^ 

P^^rHt>^;U*>II, :>^ >^;u*>ll, Xtfp [2. 2] 

^>^ >- 1 -^;u*>ll, Xtfp [2. 3 ] >- 1 -^;u*>i|, 

tf:>^P [4. 1. 0] ^7°^ >-7-^;u*>l|, K'Ji>^P [3. 2. 

1. 0 2. 4] -%9 $ >— 3 — ^;u*>!|, fcT$/?P[6. 1. 0]y^->-9 

-^;u*>ll, tf:>^P [2. 2. 1 ] ^7°^ >-1 -^;u*>ll, 

P [2. 2. 1 ] ^7°^>-2-^;U*>I|, 7, 7-y^JUh'J^P 

[2. 2. 1. o2'6] ^7°^ >-1-^;u*>ll, 5-y;u*;u^>-2-

^;u*>II, y;u*;u^-> -2^;u*>il, 1 -?y7>^>^;u*>ll, 

3 -^f^-7y7>^>- 1 -^;u*>!|, 3 -7J^P-7y7>^> 

-1-^JU*>It, 3, 5-^p<51>'U-77yv>^ >- 1 -£ju*>lt, 3 

-Ifjl/-7y7>^> - 1 -^;u*>II, 3 -^PP7y7>^>- 1 -

£JU*>I£, 3, 5, 7 - h 'J ^fJb-7y7>^ >- 1 -^;u*>ll, 3 

-7"P;E77yv>^ >-1 -^;u*>!|, 

>^ >- 1 -^;u*>!|, 5 -^Pf- 3 -Ifjl/-?y7>^> - 1 -*j 

;u*>ll, 7^ K ^ t: K P 7 ̂  > — 2 — ^JU*>1|, T h7t KP77>- 3 

— 2jJU*>ii£, 7^ K ^ t: K P t:0;7 > — 4 — ^JU*>1|, •xh;7t:KPt:0;7> 

-3-^;u*>I|, p< h^>M£, K'J^PPMIS y^ppii, ^PP 
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Ml, 2-7;U^P-2 

II, 2 — ^7 P P 7° P / ̂  > II, 3 — 7JU7f P 7°P >11, 2-7;U^P7°P 

> II, 2-^7PP70P tf^>II, 3 -0 P P 7°P tf^>II, 2-^PP 

7"^ >11, 3-^PP7"^>II, 4-^PP 7'-$7 >11, 2-^7PP-2-p< 

5L-/U7°P/^>II, 3-^7PP-2, 2 -V* 51>'U70P^>II, 5-^7PP^ 

>^>II, 2-0 PP — 3 —^^^7"^ >I|, y'/7ppi@|N 1 -7>/U^P 

— 1-^PPMIs 2, 2 — y 7 P 7° P >11, 2, 2-^7^P 

7"^ >I|N 2 , 2 — V0 P P 7°P >11, 2 , 3 — V0 P P 7°P >11 

, /7PPi/'7MPii, KIJ7;U^PMIS 3, 3, 3 - h 'J 7;U^P7° 

Ptf^>II, 2 -yi^jU-4, 4, 4 - h 'J 7J1/^P^ >11, 4, 4, 4 

— h 'J 7J1/^P^ >11, 2, 2, 3, 3 —^ h77Jb^P^P bf^>II, 

RZ?2, 3, 3, 3K^7;U^P7°P tf^>Il^^tf fib, 

[0137] i-Cio&tDlstfymtl.Tte, t)J\s 

^*iy)\y£(Da\tL(Dw.mWs^if^M±(Dw.mWs^t^ti)\y^y:mt>m^ 

IA\> 0!la.l£, Mis 7°P >II, 2 - ̂5^7°P/^>11, 2-X5L;U7" 

yII, tfA'JUll, 2 — •3L)[/Z?$> >11, 2-^^;U^>^>II, 2-*f 

;U^^Ht>II, 2-p<f JU^7°^>It, 2, 2 —i/ ^ •3L)[/Z?$> >11, 2, 3 

-^P<51;U7^>II, 2, 2-^p<f JU^>^>I|, 2, 3, 3— h >J * ? 

;U7"^>II, 2 - if >11, 2, 2 >11, 2, 2, 

4 - h 'J >11, >11, 2 ^>I| 

, 2 -f >11, 2-^f;uf^>l|, 2-xf;uf^>l|, 2, 2 

-V *f-)\s^y^ £>II, 2 - Ifjl/0>f £>II, 2 — 7°P tfJUT1^ >11 

, 2 — >11, 2 — p< >-$7 >11, 2 — p< fJU^^r+fT1' 

>11, 2 — /s^7°51>'Ur!7 >Tr^D >11, 2 — p< ^7 -$7 >I|, 70|JTV-$7 

>11, 2 — KT1^ >11, 2 — K "y^tl >11, 2— Th7T 

>11, 2 — —^^7 >11, 2-^^7^TX> 

;Ux-rpHt>II, 3, 5fJb-7y7>^ >- 1 -^JU*>It, ^0 
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• 2, 2, 3, 3 -f P7°P^>Its :>^P^ 

1 2-^PP-2-^fJb^P/^> 

II, f K^t: KP77>- 2 -^;u*>!|, 2, 2' -^ + >>^111, 2, 

3-^p<f JU-:>^ P7°P/'?>y^>'U*>II, 2, 3 - VP7° 

PA>y^;U*>II, 2, 2-^fJUVPVgt 2, 3-^fJUCte < 

II, 2, 2, 3 - h 'J *?JUZIZ<&* 2, 2, 3, 3-f h 

<11, 2, 4-^p<f JU^JU^JUlt, 2, 2, 4 - h 'J 

2, 2, 4, 4-f 2, 5 t°>I|, 

2, 2, 5 - h 'J p<f 2, 2, 5, 5 -f h ̂  P< f~)l7V tf 

>11, 2, 5t°>I|, 2, 2, 5 - h 'J p<f 

2, 2, 5, 5 -f h7^fJb7^' tf>I|, 2, 6 - y p< f JU tf p< 'J > It, 

2, 2, 6 - h 'J STJlst?* 'J >gt 2, 2, 6, 6-f h^fJUL0p< 'J 

>Its ikxi^o P7°P/^>- 1, 1-y^;u*>lt^^tf^ti^0 

[0138] ;bJU*^JUg®ate®j^SlJimc^t£7KSlJl^££^0X& 

1-efe^c1~C4o©^^*,>itAU''j^sLINO 2-p<f;u7°pA 

>It, 2 -ifJl/7*^ >Its tfA'JUlts 2 -p<f,/U7"^ >Its 2-p<fJU^ 

>^>St 2-p<fJU^Hf>gt 2-p<f JU^7°^>gt 2, 2-Vtf-

ju7'^>gt 2, 3 -^fjU7^>gt 2, 2-v^f-)\y^y^ym, 2 

, 3, 3 - h 'J P<fJU7^>gt 2-if JU^Hf>It, 2, 2-^ifjb 

7^ym, 2, 2, 4- b'j ji^jwtyfym* 2-^f-)i^o^> >St 2-
^^jwyy^'tiym, 2 -p<fjuy -t>gt 2 -p<f ;uf;b>gt 2 -if 

)i^~hyIts 2, 2-$/p<fJU-7>f^>it, 2-ifJU-7>f^>it, 2 

-7°P >its 2^>it, 2-p<f;u^>^f^>it, 

2 — p< f f >It, 2 — ^7°f JU^ >f>It% 2 — p< f JU;t ^ $ 

T^fjyIt% 7° 'J X*9 yIt% 2 — f :>,IU Kf>It% 2 - Kf ̂ Jbf h7T^ 

>Its 2-f h 7T >It% 2-^^T+ff ^ > 

Its 2P+fVlts 3, 5f Jb-7y7>^ >- 1 

-^;u*>lts f>^P7°P^>Its 2, 2, 3, 3-f h^P<f JU:>^ P7° 
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• 1 ytuu^yM., 2-^pp-

2-p<51>'U70P^>I^ 7^ t KP77>- 22, 3-^p< 

u70u/<yistuutfyMs 2, 22, 3-

V*f-JUZte<W., 2, 2, 3 - h 'J *?JUZIZ<&* 2, 2, 3, 3-^ 

2, 4-*S>i?JU?JUfJUm* 2, 2, 4-h >J * ? 

JU7JU$JUMs 2, 2, 4, 4 — 7^ K "y ^ JU 7 JU $ JUMs 2, 5— V^f-

JUTV^ylt, 2, 2, 5 - b 'J ^^JUT^bfyM, 2, 2, 5, 5 —^ K 

? JUT 2, 5 -SS*? JUT 2, 2, 5~b >J * ? 

JUTV 2, 2, 5, 5-T b ? JUT 2, 6-V*=f-

JUk?j('J>m* 2, 2, 6 - h 'J 'J >11% 2, 2, 6, 6-^h 

=j*3-ju\?.* 'j >11, Rtfiy<p ny°n^y- 1, 1 -V-hJUt^yWMif^i 

£*l£>o 

[0139] fj JU/ft* 5/ )[/£Jt 1 Z> C ! ~ C 4 o CO f] JU/ftyf$tiftff'3i. L tN 

o 0!la.^ 2-p<51>'U70P^>I^ 2 —tfA'JUlt, 2-p< 

f-JUZ?*9 >It% 2>1^ 22-^Jl/ 

/s7°^>II% 2, 2 -V*"j-JU~?9 yW£, 2, 3-V*3-JU-J$yWL, 2, 

2-^^,iU^>^>I£N 2, 3, 3 - h 'J /^JUy^yms 2-Ji^JU^ 

*+tym, 2, 2-i/*if;i/^>i, 2, 2, 4- blJ *TJU*>*>m. 

, 2-*Tjuxt*ym, 2-ji?jwyyTtjym> 2-^^juy±ym, 2 

-s^ju^tiym, 2 - ju^tiy m, 2, 2-v^f-ju^y^-hym, 

2-jLf-)u^y^-hyWk, 2 -7°P tfju^tj yM, 2 -ju^tiy^ 

2 — p< f-JU^y •*? ^r~h >It% 2 — ?( ^JU^^-if^rt} yWt^ 2—^79f-ju^y 

^rtiyWHs 2 — p< f-JUJt 0 *9 v^t) >Its 7° 'J X *9 > I£N 2 — T^JU KT1^ > 

1|N 2— K T1 •>" JUT1 h7jiV It% 2 — K 'y'ri/JU^^y-'rt} 2 — 

>1^ 2 P+fVl^ 3, 5-

>- 1 •>"^P7°P/^>It% 2, 2, 3 

, 3-Th7^fJk>^P^P/^i, :>^P^>^>!£, 1 -

2-^PP-2-^fJl/yp/^>Ii Mrh7t:KP77 
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>-2 £*l£>o 

[0140] Jkzffrm^<Dfr-cMi&3ti2> 

C1~C40©^;U*>I|AU''J^S LINO 2-^JU7°PA>gt 2 

>1^ 2 >1^ 2>I£ 

, 2-^^)\y^*+)-ym., 2-^^U^7°^>gt 2, 2-^p<^U7^> 

II, 2, 3 2, 2-^p<^U^>^>I£N 2, 3, 3 

- K'J ^^^7"^ >11, 2 2, 2 -^1^7'^ >11 

, 2, 2, 4- h'J 2^>I|N 2-^JU-7 

>^>1^ 2 -p^juy 2 ju^tiyMs 2 -Ji^ju^tiy 

II, 2, 2-vtf-ii^y^tiyWL, 2-jLf-)i^y^i2ym, 2-7°ptf 

2>11, 2 —/. ̂ Jls^y^T^tl >Ils 2-^f-

JU^^V-f^tl >Ils 2-^7°51>'U,7 VT1-^ >IIS 2-p< ^T1-^ >I£ 

s 7°'J >I|N 2 — T^JU KT1^ >IIN 2 — KT^JU-^ K "y^tl >I£N 2 

— 71 K >Ils 2>1|N 2-

-%v ^T^JUx-f P+fVlls 3, 5-i/7fJl/-7y7>^> - 1 

•>"^P7°P/^>Its 2, 2, 3, 3 —^ Vz>*f-)\s^9 P7°P^>II 

, :>^p^>^>!£, Rtf 1 -7#^y$ yh)\/tfyWMifmi btiz>0 

[0141] L<^ 0,-0, 

ySfS IA\, 2-^JU7°PA>gt 2-x^PJU 

~J *9 >It% tfA'JUlt, 2 >11^ 22-p< 

2-^^U^7°^>gt 2, 2-^p<^U7^>gt 2, 

3-v*f-)i?s>ym, 2, 2-v^f-)i^y^>ym, 2, 3, 3-MJ* 
2-X^JU^+fVl^ 2, 2-^lfJb7^>i, 2, 2 

, 4 - K 'J p< y$ >Ils 2-^^^^^^ yWis 2 -*f-)\s^y^-hy 

Its 2 ±ym, i/OU^UJ^ym., 2, 2, 3, 

)\>^9 P 7°P^>IIS ^Ou^-y^yW., Rtf 1 -7^7V^ 

^W^>tl£o 2-^JU7°PA>gt LIN 
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[0142] C , Z.tlb(DC , ~C4O0^>/U*>I|X 

[0143] KM] 

J5JZtp, m, SSs 1 

^ (3) &*&; 

3S^©fq]±^ ^t^/xttiyjsjs;©^© 

mm% mdztzzt tf-e $ £ o 

[0144] M&Xf^Oikt LTtis O|lC0i|sk 1 jlCQi|6]CDi|L 2jl®||6|®±^^^ 

0 jl®||5|N Xti 1 ll©||5|®im^^f S L tNo 1 ll©||5|®im 

«>: LT^ ( I ) (yvitm ( I ) N ( I ) N 

(i) N (i) ) % (i) (*mm (i) 

s mmm (i). -fu^^ymm (i). 2-^^)\y^nj<ymm (i). 
2-jL?)\,7*>mm (i) % 2-*?){,?*>&m (IK 2 
y$ymM(\ ), 2-*^)\s^*v-ymm (\ ) , 2-^^;U^7°^>II 
m (i) N 2, 2-v*^)\s7$ymM (i) % 2, 3-*;*?){,?*>& 
#H i K 2, 2-v^f-)\y^y^ymm (i) % 2, 3, 3-w*f-)\s 
y^ymm (IK 2-ji^)\y^*v-ymm (IK 2, 2-^1^7"^ 
ymm (1). 2, 2, 4- t^j^ytymm (1). 2-^^ 
<7*yW&{\)s 2-*^)\sOy^tiymM (1) % 2-ti-iuj±ym 

m (1) % tfAjnm (1) % */<?uzruj*yim (0,2,2,3,3 
-T u^uj^yWM ( 1) N i/0 w<y<9 yWM ( i K #. 

on - 7V^?y$ y-h)i^yWM (i) ^ /c/cLc®^|'j"eti^tN) N ^ 

h77j^p/t^ (1) % i@il (1) N Win (1) % isyyitm ( 

1), (1) % u (1) % mm (1) % ^tin (1 

) s J£bZ?lZZtlbCD7k%U^Wif^li'btl&o 
[0145] Mitffi ( I ) % ( I ) N XtetiJUtfyMffi ( I ) 

$?£ IA\, ( I ) % ( I ) % 2-^JU7°PA>I££E ( 

I ) , x&tfA'juitfil ( I ) 7W£ IA\, 
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[0146] mjktftOiktLT&s omom, 1 JkXf2m<D$Bt<Di&tf& 
tfet on®is, 1 IA\> 1 

t Lrte, ;\n?y{m ( I ) (7 Whig ( I K Mm ( I K 
mm (i) N Rxfaoibtist (i) ) N tuutfymm (i) (*mm (i) 
, mmm (i K -fu^^ymm (i). 2-^^juyn^ymm (i). 
2-x^U7^>Itlg (I) % 2-*?){,?*>&& (IK 2-p<^U^ 

(I) , 2-p<^U^Ht>I£ig (IK 2-^^U^7°^>It 

iJt ( I K 2, 2-^p<^U7^>I£ig ( I ) N 2, 3-V*?){,?*>& 
$1 ( I K 2, 2-SJ?(^JU^y^ymm ( I ) * 2, 3, 3— h'J^JU 
7"^>I£iS(lK 2 -Ji^JU^^V-yMiR ( I ) s 2, 2-^x^7"^ 
>I£iS ( I K 2, 2, 4- h'J S^JU^yfymffi ( n , 2-^f-MO 
*y&$Bt (i) % 2-*^)\sOy^tiymffi. (i) . 2 -ti-iuj i-y^m 
(IK tfA'JUltig (IK ^P7°PA>ItiS (I), 2, 2, 3, 3-

T- v=m-){,*/*? p7°p^>iiis (IK is 0 w<y $ yim (i) N 
1 -yy^yf >^;u*>itis (i) #N fc/cL^opsy w^) S T^K 
^7;u^p*'7iiis (i K mm (IK mmm (i K ^yy\m (i 
), ^^yy\m (IK mm (i) % 'j ymm (i K mm (i) 
s l%\m (IK C,~C6<D7J\s3**/{t§& (IK 

£>*i£>0 

[0147] mm (i) N ^ufy{m (1) % (1) 1$ 
$?£ Li\ i^biS ( I K JMbiS ( I K 2-p<^;U7°pA>IliS ( 

I ) , Xtt tfA'JUltig ( I ) IA\, 
[0148] ttz, LTi&mt&s i^ i^ 

LTt&iNo LT, 

JU7JU7 -f Kis#^ K 'J 7X-MX7 -f >is$s h 'J ^ f Jb/t\X7 -f >is 

h 7 t: KP 7 7 ^tl^o 

[0149] 

[0150] A#Rrtixtt^A^^-es>tL^ r^y^Afb^zij £ rc1~c40© 
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jutfywm. (m&\ 7°P (i i) ) N 

rc!~c40®^>/u*>ilxti^©±^j ^ r^jp^y 
j L< juzzomfo 
%i$.m LTt <U\ LT^ 211GO 

*=y*J^ A0i^ 1 {l®£E0i^ X& 1 £*i£o 

[0151] c1~c40©^>'u*>lia)s $@©J^ 

^ xtezomfoz&mt&t§£\ rc1~c40©^;u*>iixti;e© 
±^J MLTtJ:^ 

[0152] A^qrt^Xti^^#^^C1~C4o©^;U*>I|0, 2 {10/^^-7A0 

±^N 1 llCOilslCOilL Xli 1 jl©iS©±^tCfc^'g)s C ! ~C 40(Dtl)\stfyM.t L 

TteU drll^ 7° P L° Tl" >It% 2 - *3-)lZfUJ^ym 2-X5L;U7"^ 

2 ym z-ym 2 
, 2-p<f JU^7°^>gt 2, 2-V*f-)l?S>ym, 2, 3-^p<fJU7" 

*ym. 2, 2-v^f-)i^y^>ym, 2, 3, 3 - h 'J p<^U7^ >11, 

2 -x^U^+f>gt 2, 2-i/*if;i/^>i, 2, 2, 4-K'Jp<51 

2-^^^^^^>11, 2-^^juoy^'tiyms 2-^f-)u 
J-yylt, tfA'JUlt, :>^P7°P^>I^ 2, 2, 3, 3 -T- V=7*"f-)\/*/ 

^P7°P^>II, isOu^yfyW., Rzf 1 -yy^yf yjj)istfy§ 

mfibn&o 

[0153] 

tLTt <£l\ MPL^S K 'J if Jk> 

RZ?^BBJP*> 'J 

[0154] y^^^oAit^tt^izy^^^oAit^omit 
£l$<\ LTt <U\ 0!la.^ 7XZ[)\/¥yWMl?mi btl 
§ o 

[0155] *fgB£0§^;£&N jAl^Jti5Hl^CfclNT»t££^T-$£0 

Ktt, 0°C~ 2 0 0°CN ^^L<ti0°c~1 50°cefe-g)o %tc, 
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j±©"F-efr9 ipj±xtiMi±T"etT9 ztbr-zzo Kiti 

0. 1-14 4 Vs #f£L< lis o. 1 -4 8 

o 7ju=r>xz* mmjjz^oiKjfcizmsmo) 
StT^iiL^o £tcs ^fclfclzts^z^j 0 LT 

(^y^>ys isO n^*+tys ^~f$ys ^<?$ys J1~y, ^ 

tjys oy^'Jjys Kfix */<7u^-f9ys , 

flaS&^MP?yik®zik7kmj {VOnutfy, ^PP^A, mikit 
, JkllVO PPI^>^§) N TKHII (^>-tz>, hJHX =*•*> 

UX RZf<7 P P^>-tz>H) N i-fJU|I (yx^JH—51 

Jk ^'7"fJH-TJk > (DME) N isO n^y^ju* f-

JH— y^JU (CPME) N te r t — — 7~Jk 7 hPtl h*P 

JktfV3L=5-\syW P-JU^^JH-T1 ;i/#) N ^ 

K>II CP-tzhX W^fiKV7*fJ^h>f) N 1X7JI/S (MIX 

fJk S.t/7°P tf^l" >1 txfjl/ =f) N ItT7 $ K*I (y^ fJU^JUA T7 $ K 

(DM F) N K (DMA) N Rtf N - p< fJU fcfp 'J K> ( 

NMP) #) N (T7-tz h- K 'JJk &t/7°P h 'j;i/#) ^ 

K (DMSO) N 7^ ttbtflZZtl 

lfZ>Zt1fX'^& o 

[0157] ^h>I, x 

X7^>/U|IN XtiS Ll\ 

[0158] it (1) (Dib'&mztttZjX. (2) aMbiir^ 

1 "E)\y%- 1 0 0 o^;u%0l5H-e^ffl LT<U\ $?£L<&5 

0^E>/U%~200zE;u%®l5ig-efeyN 75^;u%~i 

2 5 =E)\s°/o(Dl5S|-efe^o 

[0159] 

C1~C40©^U*>I£X&^©:l£aM£fflM^ ttittis (1) 
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(Dit-SWiXim (2) (Dit&ytHD 1 o 0"E)\y%UT(Dmm^m LTcU\ 

1R£L<&0. 0 0 1 ^;U%~2 0 ̂ JU%©i60"e&kK mzVf£L<&0 

. o 1 ^;u%~ 5 ^;u%®l5s|-efe^o 
[0160] (1) ©<b^$l 

x&ifc (2) ®jb^©l 0 0 O^ji/%JUT©i60-etefflLTJa\, SfS L 

<&o. oo 1 ^;u%~ 1 oo^j\,%<Dmm~e$>Vs mzt&£L<&o. o 

1 ZEJU%~2 o^;u%®l5s|-efe^o 

[0161] it (1) ©fb^ZlXttiS (2 

) <D{b^©l 0 0 O^ji/%JUT©i60-etefflLTJa\, fc?3;L<&25^ 

;u%~ 5 0 0 ̂ ;u%®l5ig-efe^o 

[0162] it O) (Dib-SMXltt (2) 0jb 

^tl©fii©l 0 0 0|^T©fiMfflLtJ;^o 0. Ite 

~100^o 0. 1fi~20em 

0. 5|&~2 0M§o 

[0163] it (D it (2) ©<b^$k /<7 

y^Afb^tk ±^Ss C1~C40©^>'U*,>IlXti;e©±^ 

[0164] r^;u%j &N 1 o o^ju-ety^TH3ti£ 

^0^ff0;fJt£H-to 

[0165] *fgB£0§^;£^£ffl3tl£it (D 

[0166] 

(1 ) 
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Dfbi4] 

(b) 

Y • A—X—^ 

R (1) 

[0167] XtmmMTV&V, R \ R2, A, (1) (Dfcmtffl 

h U 7;u#p*^ RZ?/<?~ h JUJl> XJU^~JU^t 
* Ss SH If 6> tl Z> o 

[0168] ib^t) (a) SS^JM 

(b) £££&$-£&C-h-Cs ^ (1) -c^3tis*b&tj£ 

[0169] imT&mMizmzmfe$tit^ti\ 
X is^u^*+ty% s S^K^MP^'Wb^Hb^Kflll (v 

^PP^X ^PP*;UA, ramble M^^PPI^>I) s 
M®zib7kmU (^oify, hjuxy, *i/\s>s 0 pp^vifys M^> 

s x—Xv/UH (y'xf Jl/i—--rJk ,>'7*fil/X-jJK h^ 

S/X^> (DME) % JUx-x;i/ (CPME) , fhP 

bKP77X > XXx;HI (SFltxfjk W7°Pt? 

^>I|xf^) , m7§ KIM K (DMF) , 

)V7lz$$. K (DMA) % ®.t/N-^f-;UtfP U K> (NMP) - h 

UMi (r-tz h- h <JM Rz?ynt°t- h >JJl<t§) , 

K (DM SO) , 7K &t>ZfilZZtLb<D)%-£%M%%&lf&Z£&T?$&0 

[0n0] $j3ta:it&£L-ckiu mz-tt, fcmbvroAs fcmiti-hvo&s TK 
^Hbtl'J^A, 7j<ltib-f K U ^7 A, TKillb^'J^A, Mllfh'J^A, J^lt 
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Jj'JOAs iKWUzisOAs yyfcJj'JOAs 7 v\ biz */0 A N 'J >1 f=tix) 

"7 A, Mtfh'J^A, 'J ^ A^% C T ~C 6CD7)\SZ\ **/ KCQ^zSill 

('Jf^Ai^ fh'J^Ai^ 'J ^AJ^) N C .-CeOyjU^-JUy-

^yOik I±^ ('J ^"7 AilL f h'J "7 AilL 'J 7 AiH) N yW7°P 

>N K 'J y^JUT < >s N-^^JlstJlsfc'J ys vy^f^v 

*jy•$¥*/<? u^<?$ys tzbxfiz-i $ 

[0171] $IJTU£\ X& TBioorg. Med. Chem. Lett. 2004:14,2547 

-2550J #£#tlc£-/£-r£d£tf-e$£o 

[0172] 

S&yk (2) 

Dfbi5] 

R1 R1 

H-X—^ y~Y x~~A/-ib* A~X~~~\ /^y 

R2 (5) R2 (1) 

[0173] xtiiijgf-e&y, R\ R2N A, (D (Dm%tm 
i;-c&£o yvvt> 
)\s-$yWLVJL?-)\s (DEAD) N (D I A 

D) N 1, 1' - Vt°^'jVy (AD DP) N Xtt1 

, 1' —yx/bfX (N, N-y^Jl/jtfxJl/A^S K) (TMAD) |®#S 

"K fr-D h 'J 7X-MX7 -i y, Xl£ h 'J 7*f^/t\7,7 -f >f©#6T, 

Th7th*P77>, i/ifJU-rik 1, 2-$/* VI 

• xfcfc o°c^^i 5 ooC0;^l5H-ej5^ 
£ fr 7 Z. hlfTi'x* £>0 
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[0174] TBul I. Chem. Soc. Jpn. , 1 

9 6 7$, 14 0#, p. 2 3 8 0 J N TSynthesis, 1981$ 

, p. 1 J N TOrg. React., 19 9 2$, 14 2#, p. 335 

J it (1) 

-e$£0 

[0175] it (1) 

($o ttsi&As^Mb^ii m 
4 US ^{b^I2 0 I 7)U=l-)ls • 7<>s p 187-2 

0 5 J iF©—£ £ £ ̂ "^$£>0 

[0176] it (2) r-mztizit,^0^, m 

[0177] [-fb16] 

o o 
.A. M2I> 

X' 
R3 T K- H2N" NH2 I«1 

[0178] ±§EJ5J^X^-AfK R 3N R4tt*fPJ!©5t (2) IZtSttZfemtm 

i;-c&£0 x' u/Np^vif^^to 
[0179] in (D^Ty-jmibKifoiz^zz-T^j^TV-jummmz, rp 

harmaceutical Chemistry Journal, 2 

0 0 7$, 14 1#, p. 10 5— 1 0 8 J N FPha rmaceut i c 

al Chemistry Journal, 2 0 01$, §35#, p. 

9 6-9 8] , TIMI2 0 0 5/0 7 5 4 3 5§/^7 l/'> hj , T 

1^112 0 0 5/0 2 6 13 7 hj £ 

o H 2 TJournal of Heterocycl ic 

Chemistry, 1 9 8 5$, 122#, p. 1 6 2 1-1 6 3 0J, 

TJournal of the Chemical Society, P 

erkin Transact i o n s 1 : O r g a n i c and Bi 
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o—Organic Chemist ry, 1982$, 11#, p. 159 

— 1 6 4 J N TBioorganic & Medicinal Chem 

istry Letters, 2 0 0 8$, 118#, p. 6231—62 

3 5j mm^mm2oo2/ 
0 5 18 4 9KJ , 0 0 1/0 6 2 2 5 O^A 

>7u>yhj £#^cit (2) 

tfx^z>0 

[0180] it (2) vym-zfo&ittiMz, m* 
miSStiTfckK ££*>£/£< ^$£#^£3 tiTfckK =t 

mtz>ztiz£ 0 

[0181] it (2) T?^3tl£<b£-$l©9^ ^Vf7V-

;i/gs (it (2) wmmwsT, -c&zit'&mttmzn 
TlN^)J§c]t} fc&tfs FTet rahed ron Letters 

, 1968$, p. 5209 — 5 2 1 3 J s TSynthesis, 197 

0$, p. 3 4 4 - 3 5 Oj , TAngewandte Chemie, 1 

967$, 179#, p. 4 7 1 — 4 7 2 J N TChemische Be 

richte, 1973$, 1106#, p. 3 2 9 1-3 31 1 J IE® CD 

Jj)£%0::%lZ-nJ$c~C?? £o 

*fg0S©it (3) 

Ki&giz j: ? z> 7 x - jummmmm mmzm <zt t><x 

[0182] LAN Ls *fgB£0|5 

H& d tl £ COMBtS^JIZ J; o T I'^ ft&MP*IZ £IvX t»%0H3 tl£ t, CDX&ft 

[0183] UtiSU^ 

TLC:E. Merck si I ica gel 60 F254 (0. 2 

5mm) 
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Flash column chromatography:Biotag 

e Flash, S i 4 0 

Liquid Chromatography/Mass Spectro 

met ry (LC/MS) 

Analytical System:SHIMAZU LCMS-2 0 1 

0 A 

Software:LCMS Solut ion 

Experimantal Cond i t ion: 

2j^A:Phenomenex Gemini 3^m 4. 6mmX30 

m m 

: 1 . 2 m L / m i n 

: 4 0 °C 

A S o I v : 5%M e C N/9 5%H 2 0 + 0. 0 5%TFA 

B s o I v : 9 5%M e C N/5%H 2 0 +0. 0 5%TFA 

MS — mode : ES l + 

ESI Vo I t age : 4. 5KV 

Source Temp: 130 °C 

Desolvat ion Temp:320°C 

[0184] [^8] 

Time A B Flow 
[min] [%] [%} [ml/min] 

1 0.01 95 5 1.2 
2 0.3 60 40 1.2 
3 2.3 0 100 1.2 
4 3.8 0 100 1.2 
5 4.0 95 5 1.2 
6 4.5 95 5 0 

XILT 
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[0185] High Performance Liquid Chromatogr 

a p h y (H 

PLC) 

Analytical System:G1315A Hewlett P 

ackard s e r i e s 1 1 00 

Software:ChemStation for LC 3D 

Experimantal Cond i t ion: 

Column:Phenomenex Luna Phenyl—Hexy 

I 5^m 4. 6X 1 00mm 

F I ow : 1 . OmL/min 

Wave Length : 240 nm 

Tempa rat u re :40°C 

A S o I v e n t : 5%M e C N/9 5%H 2 0 + 0. 0 5%TFA 

Bso I vent : 9 50/0MeCN/50/0H 20 + 0. 0 5%TFA 

Gradient: 

0=>1 m i n 1 0% B So I v. 

1=>14min 10=>70% B So I v. 

14=>24min 70=>80% B So I v. 

24=>25m i n 80=>1 00% B So I v. 

25=>30min 100% B So I v. 

30=>32min 100=>10% B So I v. 

32=>35min 10% B So I v. 

Nuclear magnetic resonance (NMR) :J 

EOL JNM-AL400 (1 H 400MHz) 1 H-NMRO<>7h 

'fittis p p mi^( T- h >CD:>7 Mil (8 0. Oppm) 

mtLT^sLtc0 

s = s i n g I e t, d = d o u b I e t, d d=d o u b I e t of 

doublets, t = t r i p I e t , q = quartet, m = mul 
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tiplet, b r = b road signal). 

1 H-NMR^&INT, 

[0186] [#^$ij 1 ] 

[0187] 7K^'fb"^~ b 'J ^7 A ( 1 . 6 4 g, 60% suspension in 

mineral oi I, 37. 5 m m o I ) CD N , N — 

(5 0 m L) 2 - f JU-1 - 7°P/V-

JU (3. 47ml_, 37. 5mmo I) LT^iP^-Zco 2 5 °C 

T? 2 0 L fc0 0°Ctc;^iP U 2 - 7 • - 5 - 7" 

x/- b 'JJb ( 5 . OOg, 25. Ommol) £'> 

, s^^2 5°c-ei 5mmmwLtc0 Ki&mj&s *(ioomD ^p 
(3X1 0 0 m L) -efflttL/c0 

±^7X (2x5 0mL) mm&s m&m&i- b 'J VA-e&mLfco 6S!tb 
vi?A£zBm£Lfc&s mmzmi±mmLs %bntz.%m*wt\?)\sO 
• 7h^77-f - (^*+fy/WW.^3-)\s= 9/1) nmb£^ 
(6. 04 g) £?#fc„ «$9 5%„ 

1 H-NMR (4 00MHz, CDC I 3) 8 7. 6 5 (d, J=2. 4 

[<bi7] 

O 
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Hz, 1 H) , 7. 60 (d, J =9. 0Hz, 2. 4Hz, 1H), 6. 

84 (d, J = 8. 8 H z, 1 H) , 3. 81 (d, J=6. 6Hz, 2H 

), 2. 22-2. 12 (mN 1H), 1. 06 (d, J=6. 6Hz, 6 

H) . 

[0188] 1 ] 

ifJb 2- (3-^77-4-^7 7^+^71-^) - 4 - * 

V—)\y~ 5 h©£-J5£ 

Dfb18] 

o 

NC Br 

1.0 mol% CuBr-SMe2 
0.60 mol% iPrC02H 

0.60 mol% PCy(tert-Bu)2 
0.15mol%PdCl2 

2.1 equiv K2CO3 
toluene 

reflux, 21 hr 
Y. 89% 

[0189] #^IJ1 -yn^E-2V7"h+^>^>7-

KIJ;U(5. 0 8 g , 20. Ommo I) , ifib 4 - * V~)l> 

- 5 -tUlstfJrVls-K (3. 6 0 g , 2 1. Ommol),M/<r>^ 

A (5. 3mg, 0. 03 0mmo I) , (te rt - y^FJU) S>^PA 

7 •<> (2 7. 4mg, 0. 1 20mmo I ) , 2 — fJU 7°P 

(10. 6 m g , 0. 120mmol), ( I ) 

)\y 7 < Ktsffc (41. 1 m g , 0. 20mmo I) , 'J 0 A ( 5 . 8 

Og, 42. Ommo I) , RZf hJH> (15. 2 m L) M 

mmmnTs 2 5t)-e5^u 2IB^£#L 
fco f»3i§£tTi\ 3>S£MJ±}fi5U 

(6. 1 1 g) ttmtc0 «$8 9i 

1 H-NMR (4 00MHz, CDC I 3) 8 8. 18 (d, J=2. 4 

4 H z, 1 H) , 8. 09 (dd, J=8. 78Hz, 2. 20Hz, 1H 

), 7. 01 (d, J = 8. 7 8 H z, 1H), 4. 36 (q, J=7. 0 

7 H z, 2 H) , 3. 90 (d, J=6. 34Hz, 2H), 2. 77 (s 
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, 3 H) , 2. 26-2. 16 (m, 1H), 1. 39 (t, J =7. 19 

Hz, 3 H) , 1. 09 (d, J = 6. 83Hz, 6H). 

[0190] [^»IJ2] 

ifJb 2- (3-i/7y-4-^V7*h+^>7i-^) -4 

V—)\y~ 5 h©£-J5£ 

Dfbi9] 

o 

NC 
+ 

Br 

1.0 mol% CuBr 
0.40 mol% iPrC02H 

0.24 mol% PCylterL-BuJi 
0.10 mol% PdCl-. 

2.1 equiv KHCO3 
toluene 

reflux, 8 hr 
Y. 93% 

o 

o-

[0191] #^IJ1 -yn^E-2V7"h+^>^>7-

K U ( 5 . 0 8 g , 20. Ommo I) , ifib 4 - * V~)l> 

- 5 -tUlstfJrVls-K (3. 6 0 g , 2 1. Ommol),M/<r>^ 

A (3. 5mg, 0. 020mmo I ) , s>' (t e r t - y^FJU) S>^PA 

7 -f y (1 1. Omg, 0. 04 8mmo I) N 2—PP 

A >11 (7. Omg, 0. 080mmo I) , ^b$@ ( I ) (2 8. 7 m g 

, 0 . 20mmo I ) , j^I£7.K^ "J ^7 A (4 . 2 1 g , 42. Ommol 

) , (15. 2 m L) JtMXtclk, 2 5°Ce5 

ftmniss 8mmmw[.tc0 JSJ»7^ 1^015® 

(6. 3 8 g) «$9 31 
[0192] [^»J3] 

ifJb 2- (3-i/7y-4-^V7*h+^>7i-^) -4 

V—)\y~ 5 h©£-J5£ 
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[0193] ( 6 0 m L) ifJb 4 - ^^7 V~)l~ 5 -

13)1#**/\s-K (2. 1 4 g , 12. 5 mm o I ) , #^IJ 1 

5 -yP'E- 2 ->f V7* — K 'JJU (2. 54 g, 10. Omm 

o I ) , (7. 6mL) , (0. 0 

2 5 m m o I ) N IBiuT1 (0. 1 Ommo I ) , iHS (21. 0 m m o I ) 

s tl)\stfyII (0. 1 Ommo I) , (1. Ommol) tLX 

, i4o°ctcjQ^u 24-mmmwLtc0 Ki&mj&s 

b>^DMSOtflKU ?#£ft?d§&£H PLC-e>lJ£U -fb^A-D 

6 cfc £/ T M CD H P LC a r e a %£•=+£ 1 0 0%tC*iIEU 

PLC area%frt>, @ Ltc0 @»HPLC 

area %frb(D, @ Wt)©ItWJR^©Wai^ MTOstWjMZ^Tteto 

•S Z. t. t/Z ct lJ fr o fco 

TM0®$ (%) =TM0M;M (mo I) / {A0li (mo I) +C®ft 
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H (mo I) X 2 + T M (mo I) } ] X 1 0 0 

(mo I) =#{b^i©HPLCl:,OIii (mAU) /& 
Imo IfefciJCH PLCtQSii (mAU/m o I ) 

9 

[0194] 
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[^9] 



PCT/JP2011/069250 
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[0195] ~4lZ^t£?lZs ik&s tJJUtf 

ymt, %tc, 
gsflP 

M%lN7LZ>Ztlz£ y, 

[0196] [^»iJ4] 

ifJb 2- (3-i/7y-4-^V7*h+^>7i-^) -4-*^-)\s^-7 

V—)\y~ 5 -t>)\stf*V\s— h©£-J5£ 

Dfb21] 

o 

NC 
+ 

Br 

B 

,0 

o-
D 

[0197] §iti£WMJ^#§5 ( 6 0 m L) ifJb 4 - p< V~)l~ 5 -

K (2. 1 4 g, 12. 5mmo I) , M#^J1t1#^ 

kite 5 -yP'E- 2 --T V7* h 'J)U (2. 5 4 g, 10. 0 

mmo I) N & £>OHC/#££ (7. 6mL) , A-fbn"^ (0. 025 

m m o I ) N IBiuT1 (0. 1 Ommo I ) , iHS (21. Ommo I ) , t) 

Jl/tfy II (0. 1 Omm o I) N (0. 1 Omm o I) N %.Zfij57cftJ 

(0. 1 0 mmo I) t LT, H1 0 tClE® Ltd (D^WXtcfe, 
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HOTCMU 2 4 mmW Ltc0 & 

Rlt^O)-^^*Vly>tDMSOr-mRLs 

PLCTiUJ^U lb^t)A~DB<J;t;TM©HPLC area%£-=+£1 

0 0%tC*iIEU PLC are 

ZW&Ltco MI0HPLC area%fr£<Z^ 

tiU^ &T(DstW^Z^Ttel£>&ZtlZ& UtT^/co 

TM0®$ (%) =TM0ftM (mo I) / {A0li (m o I ) +C(DB 

M (mo I) X 2 + T M (mo I) } ] X 1 0 0 

(mo I) =#{b^tl©HPLCl:,OIii (mAU) /& 

Imo IfefciJCH PLCtQSii (mAU/m o I ) 

otc^-To t£&s mi o^i#§2 2©gm mmtLz 
M|n -y^ilsZH^fcfcdbs -fb^TM, <fb£-^B% RZffc^D cpO)Ji 

~^s y^JUJLX^Jl/lZ^^tltcZtfrbs ^tl^'tls 

ifJH7,TJL'ft^(/7'51JH7.TJl'ft©H PLC a r e a %£:"nil L/c 

•fit ̂ k. HE® L/co 

[0198] 



WO 2012/026565 82 PCT/JP2011/069250 

[^10] 
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