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K3PO4 : 'J 'J 7 A 

M s 0 H : SsJlsM 

A I B N : 7X/£'XJ V7°fP- h 'J )l> 

H P MC : t KP^ri>70P ^JHzJl/P — X 

[0079] 1 

1 - (2, 3 -V0uu^<ysJ^ )\y) -4- ( (5-7;U^P-6- (5-

*3-)\s- 1 \-\-e^V-j\y-3-^juy^p) t°'j *jy-2-^;u) 

) u y > - 4 - ̂  UtS®} i ) (DSJ& 

(II a ) t e r t - 4- ( (6-^^-5-7 M P tf 'J ^ > -

2-^JU) -4-*ST J 1 h©£-J5£ 

N-Boc-4-i/77^ljy> (5. 35g, 25. 4 m m o I ) £ 

rh7tKP77>1 OOmLCMU - 7 8 °CtC^ip L/c^, 'J^A 

yW7°pL°JU:P$ h*-Th7t KP77>»^>^P^^»M(I . 

5 M, 16. 5 m L, 2 4. 8mmol)^ 7 CCJJTFK&ofci; 

SiP^/co 8°CKT2 0£f^I#L/c„ ?#£ ft fc 

2 — 7" P — 6 — (^Pf^f^) - 3-7 P^P fcf'J *Jy (6. 2 

8 g , 23. 4mmo I) 0THF m%L 1 OmL^, p»g^£ - 7 0 0CJ^~RC 

-7 8°CtCT20^^m^L/co i£I£ ( 

5 M, 4. 9 5 m L, 2 4. 8mmol) t y "EA7_K;#>S 

9 5mL©;Ft^i^j]PiN L/c0 

ttd^£M[]:£:^7jacT&}#U »»:»" h U 7ACT$£:)t^ ;I 

IsL/co ^ - J Jb 6 m L CM L, 7°^ 

>50mL^STU SSCT 1 0tP^#L/co £D/c$lt 
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&mmmz. m^mwLtc„ %bn 
/CHM*£;JIIXU victim MJ±f£'Jtu 
^£^7*7^ KHIfa (7. 1 0 g , 17. 8 m m o I ) t LX%tc 0M 

7 6%) 0 mmzuTiz^to 
1 H — N M R (C DC I 3) 5:7. 45 (1H, t, J = 8. 1Hz) , 7. 

31 ( 1 H, dd, J = 8. 1, 3. 5 H z) , 4. 16 (2 H, br), 

3. 0 9-2. 9 3 (2 H, m), 3. 04 (2H, s), 1. 95-1. 

84 (2 H, m) , 1. 6 8-1. 5 7 (2 H, m), 1. 48 (9H, s 

) ; E S I —MS m/z 2 9 8, 300 (MH+). 

[0080] (I^E b ) t e r t — 7riLJ\y4 — ( (6— (1—tert — 3 — ^ 

^)\y- 1 H - \d=7 V-)\y-5 J ) - 5 ~DMU L°'J 2 -

-fju) -4-i/7J LX'j *jy- 1 

±§EI£E a "TM# tl/c-fbo"^ (6. 3 7 g, 16. Ommo I) , 5 — 7 

$ 7 — 1 — t — 3 — / V—)\/ (2. 4 2 g, 15. 8mm 

o I ) , Xantphos (65. 9mg, 1 1 4|xmo I ) , P d2 (d b 

a) 3 (5 1 . 1 m g, 55. 8|imo I) , K3P04(3. 6 3 g, 17. 1 

mmo I) hJH> 5 0 m L J&fU 7)1 

=f>M^L/c„ 1 1 O°CCT80|^Ji^L/c^ SSCT 

M£x^JU2 0 0 m L^jp^/co ?#£7^ tSffi#±^7KCT}$t 

&u h 'j OAizr&mg, mms /Hisu/co o 
mUC^U 7 5T)tCT^L&tf^7°^>40mL£JP;L/c^ ^ 

CT^Ji^L/co 1 5%M£x^JU//s7°^ >CT 

MJ±f£'JtU (4. 1 5 g, 8. 8 1 mmo I ) 

mwtbxmtc (K$5 6%) o mmzuTiz^to 
1H — N M R (CDC I 3) 8:7. 26 (1H, dd, J = 10. 7, 8. 0 

Hz), 6. 74 ( 1 H, dd, J=8. 0, 3. 2Hz), 6. 23-6 

. 15 (2 H, m), 4. 19-3. 92 (2H, m), 3. 09-2. 9 

2 (2 H, m), 2. 85 (2H, s), 2. 26 (3H, s), 1. 95 
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— 1 . 86 (2 H, m), 1. 64 (9H, s) , 1. 58-1. 48 (2 

H, m), 1. 46 (9 H, s) ; ES I -MS m/z471 (MH+) 

[0081] (l^Mc) 4- ( (6- (1-tert 3-^^)1,- 1 H - ¥=? 

V-JU-5-^ju:p$y) - 5-7;U^P tf'j 2-^;u) ;^u) -

IJ y _ 4 _ % K IJ 

±§EH£b-e?#£*lfc<b£-$l (4. 1 1 g, 8. 73mmol)£THF 

(3 3 m L) IZfeMU MitMsOH (7. OmL) £2jpa.fc0 ?#£*l 

6 0mLC^/c'o %btltc 

fcmfcZJ V 7°P 5 0 m L CTlfLm 5 M7KSHb^ K 'J 

-7A2 1. 5mL^Jp^N L/c0 ?# £ 

$^ISffi#±M7Ktc Th U 7 AtCTlg'Jf L/c0 ;]I 

^£>1115 U (3. 09 g, 8. 34mmol) *k%tc (i|X^9 

6%) 0 mmzuTiz^to 
1H — N M R (CDC I 3) 8:7. 22 (1H, dd, J = 10. 6, 8. 0 

Hz), 6. 71 ( 1 H, dd, J=8. 0, 3. 2Hz), 6. 25-6 

. 16 (2 H, m), 3. 02-2. 95 (2H, m), 2. 91-2. 8 

4 (2 H, m), 2. 83 (2H, s), 2. 21 (3H, s), 1. 90 

-1. 83 (2 H, m), 1. 61 (9H, s), 1. 59-1. 49 (2 

H, m) ; ES I -MS m/z371 (MH+). 

[0082] (ligd ) 4- ( (6- (1-tert 3-^^)1,- 1 H - ¥=? 

V-JU-5-^JU:P$y) -5-7i^P^^y>-2-^Jl/) * ̂ JU) -

1- (2, 3-y^PP^>Vy;U) ^>-4K '))\y(DS 

-tlEI^E c "CM# b tl/c-fbo"^ (3. 6 5 g, 9. 85mmo I) , 2, 3 

-V0 P P^tHIt (2. 05 g, 10. 8 m m o I ) N 1 -LKP^^ 

ysJ V 'J 7 V-)\s-7km% (1. 8 0 g , 13. 3 m m o I ) (DMS^lZT 

-tz K-K'j;U2 5 m WSCJ^HJ^ (2. 0 5g, 10. 7 m 
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mo I) 1 M7kl£<b^ h 

'J^A30mL£jQ;L 1 5#F^#Lfc0 ?# b ftfc;ftl§r^]£Mtx^l4C 

TtttJHL/c0 B^x^jl/Jf 1MM 7K ISffi^TKCTjIllC^L 

fco S •; ^ACTlMs }&$& 
U BMtiMb&Ml (5. 5 5g) %s B^mttbxntc (iRs£ 1 0 0%) 

E S I —MS m/z 543, 545 (MH+) . 

[0083] CMe) <b£t]1 0^$ 

-hlEXfM d T't# b tl/c-fba"^ (524mg, 0. 9 64mmo 1)^1, 

4-ytf*^>3mUC}§fl?Lfc^ 5 Mi*I£ 3 m L £ ^ x 

1 5 0°Cei O^jQS&L/co KjfcWtS^*mj±mmk 

^ fSffi:£^7.MCT;ft;#L/c0 mbti 
tzi7 • p *JUK 'J 0 A (C Ml±)mffis b tc 
o ii^^>lJ^^^7A^P7hy77< - (^PP/1N;UA/p<^y-;u 

= 1 00/0-90/1 0) 

x^JUtCTM^fcJIx Us @ ft-fbcH^l (290mg, 0. 5 7 3 mmo I ) 

bXmtc (J»5 9%) 0 ^'IM£ll9tC^-to 

[0084] 2-13 

»$|J2~1 3C^^ttt ^1 ~3l3K§E*6©JI&£tefflU ^»IJ1 

Mfelii£^9 ~^1 7C^to 

[0085] 
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[^1] 

mmm IWH £ft2 ®tt3 . 
i i- (2, 3-^^DP^>y-r;i, 

) -4- ( (5-7;^D-6- ( 

—r;v75y> 
) tf^uV>-4_A;^ 
>81 ({fc£4fc l) 

-Br 

J9 
F 

i 
J NHj 

2 1- (2-7;^n-3- MJy)V 
ta)V) -4- ( ( 
5~y)lta- 6 -
IH-U5I/-;P- 3--r;i/75/ 
) tru5?>-2—<;w tf 

2) 

X"Br 

N^S Jy 
F 

"V 
J NHj 

3 1- (3-^DD^>y-fM -4 
- ( (5-7^n-6- (5-^ 

r^/) try ^>-2-^) 
;k) ( 
fc£«93) 

.Br 

N"^i JJ 
F 

1 
^NH2 

"T/™ 

4 1- (2, 3-^7;^P^>V/-f 
;i/) -4- ( (5-7Jk*P-6-
(5 - ̂ 1 H - tf 7 V^V-
3—f^ra/)- tu^>-2—r 
JV) /^JV) fcf^U^>-4-AJV 

atd»4) 

.Br 

N'^1 Jy 
F 

<x 
N NH2 -f 

F"irV^H 

5 i- (2-7;^n-3h+v 
<W-fJW -4- ( (5~7Jl^ 
D-6- (5-^^-lH-K5 
4/-JV-3—-Hl'TS./) HUi?> 
-2—1*;W 

.Br 

N"^]' .-V 
F 

x M^NH2 

F 0 
MeCL Js. JL u^0H 

6 1- (2-^an^>^JV) — 4 
- ( (5-7;^D-6- (5-* 
<?)V-1 H- \f.y V—)V- 3 —r 
Tsy) t;u5?>-2—f;w 
;p) tMuy>-4-:*?;w?>& ( 

Br 

N'^^i 

F 

^3^ N NH2 

CI 0 

J^]AOH 

[0086] 
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[^2] 

mmm icm mm 2 WM 3 
7 1- (2-^OD-3-^fM 

— 4 — ( (5-y)V* 
P-6- (5-^^JHlH-t: 

r;^75/) tfu 
*»-2-<i-)V) **)V) fcf^U 

(It&M 7 
) 

.Br 

N"^I Jy1 
F 

N NH2 

a o 

8 l- (2-^nn-3-7Mn 
"?>4/-r;W- - 4- ( (5-7;w 
^-p-6- (5-^f^-lH-
tf^\/~;i/-3—fJV7S/) tf 
U5?>-2—r;w t;^ 
U5?>-4-;fr;M?>tt 
8) 

X" 
•-V 

F 

Y\ 
SN"^NH2 

a o fiy°H 

9 1- (2, 6-^DD^>y-f 
;W -4- ( (5-7;i/^n-6 
- C5-^^-1 H-1°7^-
;i/-3-^75/) tfU5»-
2--"fjw ;ww 
4-*JH«>» Mfc£*9) 

.Br 

Jy 
F 

)x 
SN^ NHa 

4-
CI 0 

l^Ci 

1 0 1- (3-^nP-2-7JV^P 
-4- ( (5-7JP 

^-n-6- (1 K—Ky^/—)V~ 
3—fJKT3>0 £Ui?V-2-
*f;W JWW tf^Ui^>-4-

(ft-fttii o) 

.Br 

N^S 
B,^y 

F 

<x, 
4^ 

1 1 l-.(3-^PP-2 -7;i/^-P 
-4- ( (5-^h 

+->-6- (5-^fA-lH-
3—f^T3/) tf 

Ui?>-2—f;W ;*9\>W tfA 

11) 

.Br 

N'^JI jy 
OMe 

SN NH2 4-
"ty" 

[0087] 
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[^3] 

®M1 ICM2 Jfttt3 
1 2 l- (3-^nn-2-7JM-P 

-4- ( (5-^P 
P-6- (5-^fPjP- 1H-K 
77-JI/-3—OI/75/) KU 
s?>-2-<;w twj 

2) 

X »v 
CI 

1 
J NH2 

^K, 

1 3 l- (3-^nn-2-7;^n 
^V-OVO -4- ( (5-7^ 
rj-n-6- (5-^-lH-
tf7^-;i/-3—r;k75y) tf 
us»-2--fjw 

1 3) 

,Br 

N'^^i »-V 
• F 

X 1 
< NH2 

[0088] 1 4 

1 - (32;u) -4- ( (5-7;U^"P-6 

- (5 1 H - 3 J ) fcf'J 2 -^JU 

) - N-p^JUL'X'J ̂ >-4K (^b^14) 

® "n"J^ 

1 3 T??# £ 13 ( 5 0 m g , 0. 1 m m o I K 1 -1 

f-JU-3- (3 ^JU;7^ J 7°P tf JU) (4 0 m 

g, 0. 2 1 mmo IK 1 - t: K P *r*/s< > V K 'J T7 7-Jl/—( 3 

Omg, 0. 22mmolK "^JUT7 $ Vimltim (25mg, 0. 37m 

mo I) N y^Jl/JtfxJl/Aj7^ K1 mLtD^lC, K 'J x^JUT7 < > 0. 

0 5mL£jQ;u iSCT 1 3 0|^Ji^L/co K!t)FtS^Z7^1]U^ M 

JL^MZtfcK^^^^AlCTSS&U ;Jllk )IlsL/co ?# 

£*lJcglz6£H P LCCT*iiiU (4 1 mg, 0. 0 8 2mm 

o I) *&&mW£LT%tc (J]X$82%) 0 7C^f 

o 

[0089] ^ife0!l 15-21 
5~2i ^4~^5ciBi6©jim^su 
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1 $)1M£^9~^1 7 iZTrsto 

[0090] [H4] 

11*44 
1 4 l- (3-i'Dn-2-7Mn^>,/'f;W -

4- ( (5-7;k^n-6- (5-^5FJV-lH 
3--rJl/TSy) t: U 5^ > — 2 — 

m^7SF rai4> 

*3^75 >mmM 

1 5 l- (3-pun-2 -7MnA>!/-fjW 
1 - ( (o-y)Vtn- 6- (5-^fji/-iH 

3 ~^)V7^;) tfUi?>-2-
•fjv) 
H Wfr&«l 5) 

1 6 l- (3-i?nn- 2-
4- ( (5-7)V#n- 6 - (5-^-lH 
-¥?>/~-Jl>- 3--fJl7$S) 
<r;w -N, N-S^^MUC^U^-
4H 16) 

y^fJV75> 

1 7 l- (3- jap- 2-7;^p^>i/'f;i/) -
N-S/^n^atf^-4-' ( (5 - 7JU^-p- 6 
- (s-*^- 1H-if57-^-3 —OKT 
5/) tfU5?>-2^-f;W K^U3?> 
- 4F 1 7 ) 

v-/7D7'Pfcf;k75> 

1 8 l- (3-^np-2-7^n^>,/^Jl') -• 
N-yi?n^f;i'-4- ( ( 5-7;v^-p-6-
(5 1II- 3 --f ;V73 

y) tfU^>-2—fjV) *^JV) n^us»-
.4-#JW?*>'7$ F (ft^il8) 

i/i?u7?*)U75.> 

1 9 7•&??>- 1—fJU (1- (3-?nn-2-
7;i/^n^>7-i,;i') -4- ( (5-7/^P-
6- (5-^^-JU- lH-VZV—Jl'- 3-^JV 
75 7) tTU — 2 —f *5f;U) 
>-4-^) **/> (Ml 9) 

[0091] [H5] 

mmm fc-sm 
2 0 (1- (3 -^DQ- 2-7JM-0^>7'YJV) 

-4- ( (5-7;p^-n-6- (5 —ytffjp— 1 
H- td7V-Jls-3-jjk7$y) tf U $^>— 2 
—f;w tr^u v>-4--r;i/) (trn 
u^>-i—f;w (ft^#)2 0) 

2 1 (i- (3-^DD-2-7;^n^>y-f;w 
-4- ( (5 — 7;M-D-6- (5-^^-1 
H-f77-;U- 3 -JJU7S.S) HVi?>-2 
—fJW *3\no e^u>?>-4—f;w «y 
4u*7US?>-2—r^) **?J> ({£;£tj2l 
) 

-fV+UVU 5»:K«tf[ 
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[0092] 2 2 

(3-^PP-2-7J^P7i-^) (4- ( (5-yMn-G- (5 

1 H-\Z=?V-)\,-3-4 )\,7 5LJ) £°>J *>*>-2-^JU) ^ 

;u) -4- (51, 2, 4-^W7y-;i/-3-'f;u) 

•jy>-1->ni/) p<^y> ('fb'n^22) 

(H a ) t e r t — 7"51>'U4 — ( (6— (1—tert — 3 — 

^JU- 1 H - \d=7 V~)\y~ 5 J ) - 5-7)\sJUt1° <J i/>-2 -

-fJU) ^JU) -4- ( N ' — L K • £ JUA'$ $ K^JU) ^'^>>-1 

-t>)\stf=*is b- K(DSJ& 

»^|J1 (lib) ( 5 0 g ) £x^y-JU 5 3 0mL 

tC6 0 "CHC T £ t±\ 5 0%t K • *^)\s7 $ >TK;#>S 6 5 m 

L£jbp*.N 6 0t)(ct4 6^ljS^Lfc„ Mlx^1 

ju-eatiiu mm-k&*-e%t&Ltz0 znzmm± 
A T'&llt 31* T MJBf Is U @G<Htl=r^ (5 3 g , 106mmol) £?#fc 

0M1 0 0%) 0 M&mz&LTlz^to 

E S I —MS m/z 5 04 (MH+) . 

[0093] (H b ) tert— 7"51>'U4 — ( (6— (1—tert — ~f^-)\/— 3 — p< 

^)\s- 1 H - \d=7 V~)\y~ 5 J ) - 5-7)\sJUt1°'J i/>-2 -

-fJU) *^)\s) -4- (5 -p^JU- 1 , 2, 4-^^rHty>V->'U-3-

-f JU) y>- 1 

-hlEU a "CM# tlfcfbn^ (5 3 g, 1 06mmo I ) ^ hJUx >52 

5mLCWt, »M|10mL^Jp^N iS7lHFI2 0^ 

1 00°C^T1 60tP^#L/c„ 77>^-77TK1 7 5m 

L N Sg7K5 0 0mLN 5 0 0 m L ZMlZ JPx, 

&Ltz„ TKH^Mtx^^-eaaiL, M^h 
•J^A-elg^ MJBflsU (5 8 g) *Wfe$mtLT%tz 
o MM^-RC^-TO 

E S I —MS m/z 5 2 8 (MH+) . 
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[0094] (I5|£c) N- (1-te rt-7*fJb-3—H-t 

5 --T ;U) -3-7;U^P-6- ( (4- (51 , 2, 4-J* 

-^;u) y>-4 -^JU) ^JU) t°'J^>-2-

T7 $ >CD"n J5c 

±§BM b TI# £ tlfcfb^tl ( 5 7 g ) £ T^-tz K - h 'J )l 2 1 0 m L £}§ 

$31^ 7k;S~K ^>JUI£2 7 m 7K;ST10m 1 7 0# 

J5^;m^7K;§T^7K5 0 0mL^JpxN 

-^JU 5 0 0 m L -?&}# L/Co 7K)1^7K;§T^ 5 MTKSHb^ K 'J 0 A 1 0 0 

L/co 

h 'J OA?-&m$-t±rmi±)mmL, IWM (4 4g, 102mm 
o i) %mtz (W91 %) 0 m&mz&LTiz^to 
E S I —MS m/z428 (MH+) . 

[0095] (Hd ) 4- ( (6- (1-tert -7>JU- 3-^^)1,- 1 H - ¥=? 

V-)\s-5 —r ^ J) - 5-7)Un tf'j Vy-2-^;u) ;^u) -

4- (5-p^JU- 1 , 2, 4-^^rHty>V->'U-3-^>iU) 

- 1 ->Hl/) (3-^PP-2-7J^P7x-ib) P<^y>0-^J55c 

±ElSc (44 g) N 3-^PP-2-7;U^P^/t 

» ( 2 0 g ) N 1 - L K P > V K 'J T V-JU-TK®^ (21 g ) £ 

T^-tz K- K 'JJl/3 4 3 m UC?§fl¥;*t!\ 7k;S~K 1-x^JU-3- (3-*>* 

7 7°P tfJU) $ K±^II±^ (22 g) ^JPx, 

15mmmwLtz0 1 MTKII^^K U ^ A (5OOmD 
Mix^;u-eaaiL/co iMm mm^ mm&tkTKT-
&&U M^hU^A^'Jt^ MJ±)IlsL/co 
^v/Uct lJilp^'fb^tTtV S^-fb-n^ (5 2 g, 8 9 m m o I ) *k%tz (i|X^ 

8 6%) 0 mmzuTiz^to 
E S I —MS m/z 5 84, 586 (MH+) . 

[0096] (Jim e ) 2 2 (DSJ& 
±IEIid -zmbtltzitsyj) (2. 9 4 g , 5. 03mmo I) ^5Mi 
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i3 0mLW2-^P^y-,ll/2 0mL(:ML 1 0 0 °Ct 2 

L/co MkZfSMfrMibi- h 'J pH£$<]8tC 

pilL/d^ Mtx^ju'e^Hhu/co 

K 'J £ AMJ±)Ils L/Co 01*6£ *> 'J ^ t) =? A • V h 

^77< - (^pndxji/A/^^y — ;u= 1 o o/o~9 5/5) -elti^L 

, (2. 2 6 g, 4. 28mmol) *%tz (1|X$8 5%) „ 

^'IM£H9~|| 1 7 

[0097] 2 3-27 

^WJ2 3-2 7 a6-a7 U 

[0098] 
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[^6] 

. mne B87 
2 2 (3-^PD-2-7JWa7i-

JlO (4 - ( (5 -7JI^n- 6 -
(5 i 
3tfu^>-2--r 
Jk) *?Ar) -4- (5-* 5^-
l, 2, 4-m^7,;-jv-3 
--f;i0 tM*J 5»-l--^) ^ 

(fc6#f.2 2) 

X Jy 
F 

2 3 (2, 3-y^nD7x^) (4 
- ( (5 -7;p:frP- 6 - (5 

l H-t3 —f ;u 
75/) K«J3?>-2—r;w 
;W -4- Co -*3^- 1 , 2, 
4 -ttU"?7>;-^- 3 —f JW 

it&mz 3) 

N'^fi 

.-V 
F 

CI o 
CIs. JL -Q-On 

ftrfctttt 

2 4 (3-i?DD-2 -7MD7m 
IH (4- ( (5 -yjvxa-6 -
(5 -**;!/- I H-tr^7-JV-
3--f;U75/) KUi?>-2-'f 
JW — 4 — (1, 2, 4-
^^7^-3-^^) tM 
'Jy>- 1 --OlO *^/> Mfc£ 
4ft 2 4) 

^Br 

.-V 
F 

h <J X^Jl/ 

2 5 (3-^an-2 -7Jl^n7x-
JP) (4- ( (5-7Jl-^n-6-

1 H-t!5\/~;l/-
3—r;i^75/) T 
;l/) - 4- (5 - (hU7 

-1, 2, 4-^-^r 
•y->?7i/-;v-3--f;i/) 
>-1->r;w > (ft-fr®2 
5) 

^Br 

N'^^i -V 
F 

h u y )V^r 
niiii 
m 

[0099] 
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IW1 

JS^I-5 MM 6 WM7 
2 6 (3-?PD-2-7Ma7ir 

<4- ( (s-* )>*>•- 6 -
(5 -*?)V-
3—-01.75/) 
)V) *?)V) -4- (5-*3M1/-
.1, 2, 4-tW/7y-l-3 
—fJW —f^) ^ 

(ftf^t!2 6) 

r N^S .Jy 
OM9 

M&ffiM 

2 7 (3-^nn- 2-y)\-^uy^~ 
M (4— ( (5—£?••—6 — ( 
51 H-H77-;!/- 3 

) -4- (5-**JV-l 
, 2, 4-ttWrV~)V-Z-
-f;w i —fjio 
/> (ftMl2 7) 

X' JV 
CI 

°iy°" 

[0100] mmmz 8 
(3-^PP-2-7i^P7i-ib) (4- ( (5-7JU7HH-6 - (5 

1 H - tf?V-)i>-3J) fcf'J *>*>-2->ni/) ^ 

;u) -4- (51 , 3, 43-^;u) 

1 --(Jls) ?($;> 2 8 ) (DSf& 

(Ha) tert -7>;U 2- (1 - (3 - 0 • • - 2 - 7 )\,X P'O 

W;u) -4- ( ( 5 - 7)\y^ • - 6 - (5-^JU-l H 

3-^;u^$y) kf'j2->ni/) y^;u) y>-4-^Utf-

JU) t: U— K©-nj5c 

1 3 T??# b tl/c-fb-a^ 13 ( 6 2 m g , 0. 1 3 m m o I ) , te 

r t - 7" h i/1> )\stf-)\s t:K7N>'K (2 5mg, 0 . 1 9 m m o I ) N 

1 - t K • >x/ K 'J 7 V—)\y~ (3 0 m g , 0. 22mmol 

) K3 m UC;#$?U (1-x^Jl/-3- (3-*>*^ 

7 7°P tfJU) $ K±^II±^ (4 1 m g , 0. 2 2 mmo I 

) £2JP^ ^^T3 0#r^ji^L/co j^Fbi^oK^jpiL 

l7K«7y?sy^A(:T®iL, )HsL/c0 %btitcB 

>!£:> 'J • V h ^7 7 -f — (£ • * 7 —JU = 1 
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00/0-95/5) (70mg, 0. 12mmol 

) Zmtz (K$9 2%) 0 
E S I —MS m/z 6 04, 606 (MH+) . 

[0101] (Mb) <b^$)2 8©M 

-hlEU a "CM# <3 tlfcfbn" ̂  (70mg, 0. 12mmol)£:^PPtf\ 

JbA4mLC;§iL, K 'J DM PiSI2 m L £3 0$Fsii£# 

L/CO mmztnnTisjisAtmummmi- K U ^ A 
7K;§}t£ iJP ^Lfco 7 P PMTKfilltv7"^ v7 AtCT 

$£'JtU }JS:Ms )IISL/CO mbtitzBr&lz K;ux>4 m L ttJU KMIx^1 

JUO. 5mL£JP;L 1 1 0XZ-C2ftmm&ftLtzo Kli&mzfrZ^-C 
flPa^ Mlx^JU-eaai [stzo AtCT$£'JtU 

;Jtiis )IlsL/co h^77<- (7 

PP*JUA/P<^/-,IU= 1 00/0-90/1 o) @a<Hb£^ 

(3 9 m g , 0. 077mmol) *%tz (W 6 4%) c 9 -

^ 1 7 

[0102] ^»J2 9 

(3-^PP-2-7Jl/^P7x-il/) (4- ( (5-7>/U^P-6- (5 

H-\Z=?V-)\,-3-4 )\,7$.J) tf 'J *>* > — 2 — -f JU) P< 51 

JU) -4- (3-p^JU- 1 , 2, 4 -^*W7V-)\s- 5-^JU) 

'J^>-1-^;U) *5>jy Ub^$)2 9) 0^J5C 

1 3 X'Mbtltzikntyj} 13 (4 9 m g , 0. 1 Ommo I) , 1 — 

x^JU-3- (3J 7°P tfJU) $ K±^II±^ (38 

mg, 0. 20mmo I) , 1 — L K P > V K 'J 7 SJ—)\s~ ( 

2 7 m g, 0. 20mmo I) N 77izK77$K^^ri>A (1 5mg, 0. 2 

Ommo I) N iJ ̂  AT7^ K (1 mL) COWbS1$}IZS yV7 7°Pt:0 

)\sJi^)\s7*y (0. 0 7 m L) ^^T7 0|^Ji^L/co 

^•^CTK^JP;^ K 'J 7AtcT$£'JtU 

)iiM, mffiL/zo m^ti/zm^mz T , ^-v^^y d mD zmx 
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% 0 • ̂  x — 7"Jx£tv3sil (Bi otage I n i t i ator8) 

INTI 2 o°cT-60$^m^0°itL/co mmmbtitctmtkH PLCCTII 

M U @«tt(2 9m9l 0. 0 5 5mmo I) 

tz (W5 5%) 0 ^'IM£H9~H1 7^^-To 

[0103] hbl^iji 

5 - (1 - (3 -0 • • — 2 — W JU) -4- ( (6- (1 H 

-e^V-JU-3-^t°'j *jy- 2 -^;u) ^JU) 

— 4—-f;i/) -1, 3, 4 -^Jrt^'77- JU- 2 (3H) (hbl^-fb 

^ 1 ) (DS&L 

TO1WO2 00 9/1 04 802^>7L/7 K U 

T, J^T0J:9^-^J55CL/CO 5 - (4- ( (6- ( (1-tert 

- 1 H-5-^JU) kf'j2-^JU) ^JU) -

1- (3 -0 • • - 2 W JU) 'J $/> — 4 —-f JU) -1 

, 3, 4 -^^VTsJ-)\y- 2 - (3 H) -^> (4. 4 5g, 8. 03 

mmo I) C, 5 MJ^H (4 0 m L) Rtf 2 - 7°pA/-JU (4 0 m L) £ 

JDA1 00°c, Ammmnbtco (40 

mL) £JP*_/c^ ^PP*JUAT':fr}SffltJHL/co P P 

»Mv?^>^AtcT$£:)tU }Jt®s )IlsL/co ?#£tifc0g*6£*> 'J £ 

>fjbl)7A^P7h^77<- (^pP/1N;UA/P<^y —;u= 1 oo/o~ 

9 5/5) -elt^ @G<Hbl§r^ (1. 6 3 g 

, 3. 2 9 mmo I) LT?#fc (IR$4 1%) 0 

1 8 

[0104] hb$^J2~5N 7 

tb$^iJ2~5&t/7&N ^8K§B*6©JIft£tefflU »nCii;/c^ 

T"nj3c L/co 1 8 

[0105] 
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[^8] 

\XM$\ 8 9 1 0 
2 l - (3 -7PP-2 — 7Jl/^" 

• -4- ( (4-
->7o7°nif;i/-6 - (fry 

2--r;W75/) fJy 
>-2—i)V) ZfPJl/) tf^'J 

-&&2) 

.Br cx N NH2 

^
3 

0
 

3 1- ( 3 — 7 • P — 2 -7)Vt 
p^>W;i/) -4- ( (4-
->7 P7°P 6 - (5-/ 
^)V- lH-t7^- 3 -
^^75;) tru s?>- 2 --r 
;i/) t!^Ui?>-4-

(J£®'ft-n"tl3) 

Br 

/l^^XX-7 

h 
1 "Tir1-

4 l - (3-^00-2-7;^ 
p^>7"-f ;i/) - 4 - ( (3 -

2--f;i'75y) fiJy>-2 
—fJP) *7)V) 

) 

.XI 
»JV 

n N NH2 •ty™ 

5 4 - ( ( 6 - ( 1 H — t: 7 SJ— 
JV-3 ~^)V7^J) hiUvy 
- 2--iJU) t^JV) - 1 - ( 
3 -7 OP - 2 -7;l/^-p^> 
7W;i/) k°^U v>- 4 -#;i/ 

.r .•O 
/T 
\ 
1 
J NH2 "lir1-

7 1- (3-7PP-2 -yjvt 
n^yJ-DV) -4- ( (3 -
7Jl/5d"P — 6— (5— — 
1 H-t°7y-;i/- 3 —fjur 
5 7) tf U v>-2--1JI) 7 
^JP) tf^'J i?>-4 -fiJUtf 
>m at®{b^t)7) 

Br 

N-VF 
y 

Nv 
sl^^NHj iV-

[0106] hb$$$y 6 

1 - (3 -0 • • - 2 -7 )\s^ns<y W J\y) -4- ( (5-is 7J-6-

(5 — 1 H — t0;7 y—JU— 3 — JUT7$ y) tfu vy- 2 -^;u) 

;^u) bf^'j Vy-4 (hb$^b^6) 

(Ha) tert - 4-x^JU 4 - ( ( 5 - 7"P =E - 6 - 0 • 

• t°'j *jy-2-^JU) ^JU) bf^'jyy-1, 4 - K 

(DSJ& 
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3 -yP'E- 2 -0 • • - 6 ^JUtf'J Vy (8 8 0 m g , 4. 2 6m 

m o I ) %mi&<bBzm2 1 mUzmML, $ K (6 8 

2mg, 3. 83mmol) J&Zf AIBN (7 Om g, 0. 426mmol 

) ^ip^.9o°c-ei mmmwbtco mbtifcggjs^'j* 
P7h^77-f - (<7 • nfcJMx//- $ J — )\y= 1 0 0 / 0 ~ 

9 5/5) 3-7^^-6- — 2 — ^7 • • tf 'J 

LTt#/c„ 

N - B o c tf^'J ( 1 . 1 6 m L, 4. 7 

2 m m o I) ^Th?t:KP77>1 8mLCi§|U 'Jf7A^V^P 

tfJU:P$ K • ^ KP7^>igfr®:>^P^Ht>;#}S ( 1 . 5 M, 3 

. 3 m L, 4. 96mmo I ) ^-7 8 "CT'iPx 4 L/c0 ±§E"TM# 

£> tl/c 3 — 7" P — 6 — (^P^P^U) - 2 ~0 • • tf 'J VyOy- tl 

K • 7 ̂  yfe'SL 2mL^)|TU ^^CIO ftmmn L fcG J5J&& 

lt:P>^^A7K;#}S£;!]P;i^U L/c0 Mix 

)IlsL/co t# btitd^fk^y 'J t> f)\/t) h ?>:7 7 -T — (^^r+fV 

/iiifJb=9 5/5~6 5/3 5) (5 9 2 mg 

, 1. 2 8 mmo I) £?#fc (J»2 7%) 0 M&mZ&LTlZ^to 

E S I —MS m/ z 4 6 1 , 4 6 3, 4 6 5 (MH+). 

[0107] (Mb) x^JU 4- ( (b-^U=E-6-CUU\^)Vy-2-^ )\y) 

)\y) -1- (3 -0 • • — 2 — 7;U^P^> V/JU) tf^'jy>-4-

b- K®-^J55C 

-hIEH a "CM# b tltcW^S*$} ( 5 9 0 m g N 1. 28mmol)£:^PPtf\ 

jbA5mLC;g|U K 'J DM PM£2 m L £ jbp*N 1 L 

tco £^£}fi5U DMF5mLCi||Lfc„ 1 H-^>7 [ b] [ 1 , 2 

, 3 ] — h 'J TV—)\y~ 1 -4 )l 3-^PP-2-7J^P/<>Vl-h 

(41 1 m g , 1. 41mmo I) WN, N - V 4 SJ 7°P tfJUX^JUT7 $ 

>(0. 4 5 m L, 2. 5 6 m m o I ) £ 0°CUj]UX 1 5 ftmmn Ltc0 TK 



WO 2013/129443 44 PCT/JP2013/055064 

AKTlSJtU )HsL/c0 %b 

tifc0lz6£*> 'J p v h^77-f - (/^^rHt>/M|x51>'U = 

90/1 0-50/50) g mtSty (58 1 m g , 1. 13m 

mo I) %mtz (JR$8 8%) 0 M&mZ&LTlZ^to 

E S I —MS m/ z 5 1 7, 519, 521 (MH+). 

[0108] (He) 4- ( ( 5 — yPf— 6 p p tf 'J i/>- 2 —-TJU) ;>< ^JU) 

-1- (3-^PP-2-7^P^>VVJb) tf ̂  'J ^ - 4 - ̂  Jl/jtf? > 

I£CD"nj3c 

-hIEH b T't# <b tlfcitS^ (3 1 Omg, 0. 5 9 8mmo I) 

y-;U6 m UC?§fl?U 5 M7KI^b^" K 'J ^7 A (0. 9 6 m L) £2JP*.N 8 

o°c-e 1. 5mmmwLtc0 Kfcfczfr-cmto. 5PH^I t 
Lfc&s Ltco B^i^Jl/Jf 

^ ^A K T$£'JfLs }Ji®s )HisL/c0 %btitzftyk**/ 

'J A^J^7A^P7 h^77 -f - (/^^rHt>/M|x51>'U= 3 0/7 0-

0/1 oo^!?pp^A/^y-ji'=i 00/0-90/1 o) -eltii 

II @«l(2 5 9mg, 0. 5 2 6mmo I ) ^|fc (1R$8 8%) 

E S I —MS m/ z 4 8 9 , 4 91, 4 9 3 (MH+). 

[0109] (Hd) J£$Mb^$)6©^£ 

±EHc ( 8 0 m g , 0. 163mmol) RZfi/7 

y\\l^ ( 1 6 m g , 0. 1 80mmo I ) CN-^ tf P 'J K > 1 mL^ 

0 P *5 x — 7"SJ^ASS (B i ot age I n i t i at o r8) 

1 9 5°c-e4 o^lMStufco 1 M±*I££ 

APATHY Ltc0 

fa&s »Mv?^>^AtCT$£:)tU }Ji®s )His L/c0 %bti tzftyk* 
s> 'J A^fJ^7A^P7 h^77-f — (/^^THt>/M|x51>'U= 5 0/5 0 

~o/i oo^!?pp^A/^y-ji'=i 00/0-90/1 o) -e*t 
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( (5-^7y-6-^PPL0|J^'>-2-^Jb 

) )l>) -1- (3 -0 • • - 2 W )\y) 4 

(9 m g ) zm/co ZZX%btl (9mg) N 5-

7$y-1-te r t - 3 — 7 V—JU (3 . 5 m g , 0. 

022mmo I ) , Xantphos (2. 4mg, 0. 004 1 mmo I 

)N P d2 (d b a) 3 (2. Omg, 0. 0023mmol) RXf 'J >1 'J 

H)A (8. 7mg, 0. 04 1 mmo I ) Ci/^^rtVO. 2mL^Jp^_% 

1 oo°c-e3. 50#^m^u/co mt^Mzx^L 

$£'JtU )IlsL/co 'J PV h?'^7 

-r- (^^THt>/M|x51>iU= 2 5/7 5-0/1 0 0 • • *JUA/p< 

*9 J —JU= 1 00/0-90/1 0) -effi&Ls T4- ( (6 

- (1-tert -73-Jl,- 5-^^JU- 1 H - V-JU- 3 JUT7^ 

/) - 5—>:P/ tf'j *jy-2-^;u) ^JU) -i-^;u) -1- (3-

0 • • - 2 - 7 • s< y V/ JU) kf^ 'J y > - 4 - ̂  JU/1? >11 (4 m g ) 

£?#fco ?#^(4 m g ) £ MJ 7 Jl/tf • 0^ 0. 5mL&(/7 

-7-JUO. 0 5mLC^U 8 5 °Ct 1 L/c„ ;f3^ ?# 

bntcfmitmsH PL cizxmmb, s^tiir^Omg, o. 002m 
mo I ) %mtz (W1 %) o Mtlil£^1 8^^-TO 

[0110] 
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[^9] 

m 

mmm i 

CI 0 

HWV H I 

1H —NMR (DMS O —Dfi) 3:10.05 (1H, b 
rs), 7. 7 0-7. 6 5 (1H, m), 7. 59-7. 
54 (1H, m), 7. 46-7. 2 9 (2H, m), 6. 
72-6. 68 (1H, m), 6. 30-6. 29 (1H, 
m), 4. 23-4. 18 (1H, m), 3. 26-3. 2 
0 (1H, m), 3. 0 9-2. 9 5 (4H, m), 2. 2 
7-2. 26 (3H, m), 2. 05-2. 00 (1 H, m), 
1. 90-1. 83 (1H, m), 1. 67-1. 49 (2 
H, m); ESI-MS m/z 5 0 6,5 0 8 (MH + ), 

F O 

^YVV^ |J [Uw 

HNs -5^ vTr 
F 

'H —NMR (DMSO-D6) 5:10. 05 (1H, b 
rs), 7. 86 (1H, t, J = 7. 7Hz), 7. 75 
(1H, t, J = 7. 7Hz), 7. 57 (1H, dd, J 

= 11. 1, 8. 2Hz), 7. 48 (1H, t, J=7. 
7 H z), 6. 70 (1H, dd, J=8. 2, 2. 8Hz), 
6. 29 (1H, s), 4. 20 (1H, d, J = 13. 7 
Hz), 3. 36 (1H, d, J = 1 3. 7Hz), 3. 1 
1-2. 98 (4H, m), 2. 25 (3H, s), 2. 0 
2 (1H, d, J = 1 3. 7 H z), 1. 91-1. 87 (1 
H, m), 1. 6 4- 1. 5 0 (2H, m);ESI-MS 
m/z 5 2 4 (MH+). 

MMM3 

o 
C'Y'V^VN^VI 

HNC^V AJ \TT 
F 

LH —NMR (CDC 1 3) (5:7. 38-7. 00 (5H, 
m), 6. 7 0-6. 5 8 (1H, m), 5. 68 (1H, 
s), 4. 6 0-4. 45 (1H, m), 3. 40-3. 0 
9 (4H, m), 3. 0 4-2. 8 9 (1H, m), 2. 4 
0-2. 10 (2H, m), 2. 24 (3H, s), 1. 7 
1 — 1. 42 (2H, m);ESI—MS m/z472, 
4 7 4 (MH + ). 

[0111] 
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[^10] 

n WSfi 

ikmm 
II^J i^U°=H 

y=\ 
"SOi-V 

F 

'II-NMR (CDC 1 3) 6:7. 30-6. 95 (4 
H, m) , 6. 68-6. 6 0 (IH, m) , 5. 69 
(1H, s) , 4. 64-4. 5 5 (IH, m) , 3. 4 
2-3. 1 5 (4 H, m) , 3. 0 3-2. 9 0 (1 H, 
m> , 2. 50-2. 30 (IH, m) , 2. 28-2. 
16 (IH, m) , 2. 23 (3 H, s), 1. 5 8-
I. 4 0 (2H, m) ES-I -MS m/z 4 7 4 (M 
H4-) . 

isijs 
"^yo<r 

F 

1H-NMR (DMS O —Dfi) 5:9. 23 (1H, b 
rs), 7. 73-7. 65 (1 H, m) , 7. 5 8-
7. 46 (2 H, m) , 7. 23-7. 13 (III, 
m), 6. 8 3-6. 79 (lH,m), 6. 60 (1 
H, s) , 4. 51-4. 40 (1H, m) , 4. 17 
(3H, s) , 3. 75-3. 36 (IH, m) , 3. 5 
2-3. 30 (2H, m) , 3. 20 (2H, s) , 2. 
46 (3 H, s) , 2. 39-2, 27 (IH, m) , 
2. 23-2. 1 2 (IH, m) , 1. 97-1. 78 
(2H, m) ; ESI -MS m/z 4 8 6 (MH + ) . 

a o 

"^w 
F 

XH-NMR (CDC 1 3) 0:7. 38-7'. 02 (4 
H, m) , 6. 6 8-6. 5 9 (IH, m) , 5. 6 8 
(IH, s) , 4. 6 6-4. 5 6 (1H, m) , 3. 3 

3 - 3. 0 9 (4H, m) , 3. 0 3-2. 91 (1II, 
m) , 2. 4 0 - 2. 2 5 (IH, m) , 2. 24(3 
H, s) , 2. 2 0-2. 10 (IH, m) , 1. 6 2-
I. 40 (2H, m) ; E S I —MS m/z 4 7 2, 4 
7 4 (MH+) . 

mMwi \y-cY 
V=\ ifS • HN^AN-V • Hi 

'H-NMR (DMSO-De) 5:9. 24 (IH, b 
rs), 7. 75-7. 4 3 (4H, m), 6. 8.7-
6. 7 9 (IH, m), 6. 6.0 (IH, s) , 4. 5 4 
-4. 4 1 (IH, m), 3. 71-3. 29 (3H, 
m) , 3. 2 0 (2H, s), 2.66 (3H, s) , 
2.4 6 (3 H, s) , 2.. 3 9 - 2. 2 8 (IH, 
m) , 2. 2 2-2. 12 (IH, m) , 2. 0 0-1. 
80 (211, m) ;ESI-MS m/z48 6, 48 8 
(MH+) . 

[0112] 
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[^11] 

HJ i --C02H 

'H-NMR (DMSO-D6) a : 9. 2 3 (1 H, b 
rs), 7. 82-7. 6 3 (3H, m) , 7. 60-
7. 4 8 (I H, m) , 6. 85-6. 79 (IH, 
m) , 6.. 6 6-6. 5 6 (IH, m) , 4. 56-4. 
4 4 (IH, m) , 3- 7 2 - 3. 2 9 (3H, m) , 
3. 24-3. 12 (2 H, m) , 2. 47 (3H, 
s), 2. 41-2. 29 (IH, m) , 2. 24-2. 
12(1 II, m) , 2. 01-1. 80 (2H, m) ;E 
5 I -MS m/z 4 9 0, 4 9 2 (MH+) . 

COzH 

'H-NMR (DMSO-D6) 6:9. 2 3 (IH, b 
rs) , 7. 8 9-7. 6 3 (411, m) , 6. 85-
6. 79 (IH, m) , 6. 61 (IH, s), 4. 58 
-4. 48 (IH, m) , 3. 72-3, 30 (3H, 
m) , 3. 2 6-3. 14 (2 H, m) , 2. 47 (.3 
H, s), 2. 41-2. 30 (IH, m) , 2. 27-
2. 16 (IH, m) , 2. 01-1. 85 (2H, 
m) ; E S I-MS m/z 5 0 6, 5 0 8 (MH+) . 

mnmw 

'H-NMR (DMSO-Ds) (5 9. 0 7 (HI, br 
s) , 7. 6 5 (IH, td, J = 7. 8, 2. OH 
z) , 7. 49 (IH, d, J = 2. 0 Hz) , 7. 41 
-7. 35 (2H, m) , 7. 29 (IH, t, 1 = 7. 
8 H z) , 6. 53-6. 5,1 (2H, m) , 4. 19 
(IH, d, J = 1 3. 7 Hz) , 3. 3 4 (IH, d., 

J = 1 3. 7Hz), 3. 07-3. 02 (2 H, m) , 
2. 90 (IH, d, J = 1 3. 4IIz) , 2. 87 (1 
II, d, J==l 3. 4Hz) , 2. 03 (IH, d, J = 
13. 4IIz), 1. 88 (IH, d, J = 13. 4H 
z) , 1. 61-1. 48 (2 H, m) ;ESI-MSm 
/z 4 7 6, 4 7 8 (MH+) 
'H-NMR (DMSO-D6) 6:10. 68 (111, 
brs) , 7. 67 (IH, t, J = 7. 6Hz) , 7. 
51 (IH, d, J = 8. 0Hz) , 7. 37 (1H, 
t, J = 6. 7 H z) , 7. 30 (IH, t, J = 7. 6 
Hz) , 6. 8 5 (IH, d, J = 8. 0Hz) , 6. 1 
4 (IH, s) , 4. 3 2-4. 2 0 (IH, m) , 3. 
9 7 (3 H, s) , 3. 4 3 - 3. 3 2 (IH, m) , 
3. 15-2. 96 (4H, m) , 2. 27 (3H, 
s), 2. 12-2. 03 (IH, m), 1. 99-1. 
8 7 (IH, m) , 1 - 7 0-1. 4 5 (2II, m) ; E 
5 I -MS m/z 5 0 2, 5 0 4 (MH+). . 

CO2H 

nmrnu 

[0113] 
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[^12] 

m 

12 
"W -

'H-NMR (CDC 1 3) <5:7. 5 5 (1H, d, J = 
8. 7Hz), 7. 4 2 -7. 3 5 (1 H, m), 7. 34 
(IH, s), 7. 2 5-7. 16 (2H, m), 6. 7 0 

-6. 61 (IH, m), 5. 67 (IH, s), 4. 61 
-4. 53 (IH, m), 3. 4 0-3. 0 9 (4H, m), 
3. 0 5-2. 9 4 (IH, m), 2. 37-2. 1 0 (2 
H, m), 2. 25 (3H, s), 1. 61-1. 40 (2 
H, m) ; E S I —MSm/z 5 0 6, 5 0 8 (MH + ). 

mmm 13 
'vll N [ ^CO=H 

'H-NMR (DMSO-D6) 5 10. 13 (1H, br 
s), 7. 68-7. 64 (IH, m), 7. 58 (IH, 
dd, J = ll. 0 H z , 8. 0 H z), 7. 38-7. 3 
5 (IH, m), 7. 2 9 (1H, t, J — 8. 0Hz), 
6. 7 3-6. 7 0 (IH, m), 6. 29 (IH, s), 
4. 21-4. 18 (IH, m), 3. 3 8-3, 3 4 (1 
H, m), 3. 0 9 -2. 9 9 (4H, m), 2. 2 7 (3 
H, s), 2. 03-1. 99 (IH, m), 1. 89-1. 
8 7 (IH, m), 1. 6 3 - 1. 4 9 (2H, m) ; E S 
I-MS m/z 4 9 0, 4 9 2 (MH + ). 

14 
[I 1 [ CONHMe 

'H-NMR (DMSO-D6) 5:11. 79 (1 H, s), 
8. 68(0. 5 H, s), 7. 68-7. 61 (2H, ffi), 
7. 36-7. 27 (3H, m), 6. 41 (1. 5H, s), 
4. 06-4. 01 (IH, m), 3. 32 (3H, s), 
3. 30-3. 28 (IH, m), 3. 20-3. 16 (1 
H, m), 3. 09-3. 03 (1H, m), 2. 87-2. 
82 (2H, m), 2. 13 (3H, s), 2. 05-2. 
0 1 (IH, m), 1. 9 1-1. 8 7 (IH, m), 1. 
61-1. 49 (2H,m);ESI-MS m/z 5 0 3, 
5 0 5 (MH+). 

[0114] 
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[H13] 

[0115] 
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[^14] 

m 

F 

lH-NMR (DMSO —D6) 6:11. 8 0 (IH, 
brs), 8. 6 7 (0.. 5H, brs), 7. 71 (1 
H, d, J = 7. 6 H z) , 7. 66 (IH, t d, J-
7. 6, 1, 5Hz), 7. 3 9-7. 29 (2H, 
m) , 7. 28 (IH, t," J = 7. 8Hz) , 6. 38 
(1. 511, brs), 4. 17-4. 15 (iH, b r 

m) , 4. 0 6-4. 0 3 (IH, brra) , 3. 3 1-
3. 2 9 (IH, m) , 3. 19-3. 16 (1 H, 
m), 3. 07-3. 0 2 (IH, m) , 2. 83 (2 
H, brs), 2. 13 (3H, s), 1. 94-1. 9 
3 (IH, m) , 2. 0 7-2. 0 5 (1H, m) , 2. 
00-1. 96 (2H, m), 1, 87-1. 78 (2 
II, m) , 1. 6 3-1. 4 9 (411, m) ; ES I -M 
S m/z 5 4 3, 5 4 5 (MH+) . 

"H Til 
F 

'H-NMR (DMSO-D6) 8 : 8. 9 9 (1H, b 
rs), 7. 66 (IH, td, J = 7. 7, 1. 5H 
z), 7. 42-7. 35 (2 H, m) , 7. 29 (1 
H, t, J = 7. 7 H z) , 6. 54-6. 51 (IH, 
m), 6. 27 (IH, brs), 4. 14-4. 10 
(IH, m) , 3. 8 7-3. 7 2 (4H, m) , 3, 3 
6-3. 34 (IH, m), 3. 13-3. 00 (2H, 
m), 2. 82 (2 H, s), 2. 15 (3H, s) , 
2. 08-2. 0 2 (IH, m) , 1. 95-1. 88 
(3 H, m) , 1. 5 6- 1. 4 5 (2H, m) ; ES I 

-MS m/ z 5 2 9, 5 3 1 (MH+) . 

mnmn 
-tirWo 

H II i 
N 

'II-NMR (DMSO—D6) 6:11. 80 (1H, 
brs), 8. 69 (1H, brs), 7. 65 (IH, 
td, J = 7. 7, 1. 7Hz), 7. 38-7. 29 
(2 H, m) , 7. 29 (IH, t, J = 7. 7Hz) , 

6. 5 7 -6. 3 6 (2 H, m) , 4. 14-4. 10 
(IH, m) , 3. 3 4- 3. 2 7 (5H, m) , 3. 1 
5-3. 02 (2 H, m) , 2. 87 (2H, brs), 
2. 26-2. 22 (IH, m) , 2. 12-2. 10 
(IH, m) , 2. 1 5 (3H, s) , 1. 6 5-1. 5 

3 (6 H, m) ; E S I —MS m/z 5 43, 5 4 5 
(MH+) . 

[0116] 
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[1^15] 

[0117] 
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[^16] 

[0118] 
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m 

MMfrm 

'H-NMR (CDC1S) <5 : 7. 46 (1H, dd 
d, J = 8. 3, 6. 7, 1. 3Hz) , 7. 33-7. 
20 (2H, brm) , 7. 16 (IH, t, J = 7. 5 
Hz), 7. 14 (IH, dd, J^IO. 6, 7, 9H 
z) , 6. 34 (IH, dd, J = 7. 8, 2. IH 
z) , 6. 0 7 (1H, s) , 4. 6 6-4. 5 7 (1 
H, m) , 3. 5 3-3. 4 5 (IH, m) , 3'. 2 0 
(IH, brs) , 3. 0 9 (III, d, J =13. 4H 
z) , 3. 05 (III, d, J = 13. 4Hz) , 3. 0 
0-2. 84 (IH, m) , 2. 5 2-2. 43 (1H, 
m), 2. 43-2. 34 (IH, m) , 2. 38 (3 
H, s), 2. 32 (3H, s), 2. 01-1. 66 
(2H, m) ; ES I -MS m/z 5 2 8, 5 3 0 (M 
H+) . 

mwm &2> 
F 

'H-NMR (CDC 1 3) <J : 7. 45 (IH, dd 
d, J = 8. 3, 6. 7, 1. 3Hz)., 7. 34-7. 
16 (2H, m) , 7. 14 (IH, t, J = 7. 8H 
z) , 7. 1 1 (IH, dd, J = 1 0. 7, 7. 8H 
z), 6. 34-6. 20 (1H, m) , 6. 11 (1 
H, s) , 4. 66-4. 50 (IH, m) , 3. 58-
3. 40 (lH.m), 3. 20 — 3. 02 (IH, 
m) , 3. 10 (2H, s) , 3. 01-2. 88 (1 
H, m) , 2. 58-2. 45 (IH, m), 2. 43-
2. 3 0 (IH, m) , 2. 3 2 (3H, s) , 2. 2 6 
(3H, s) , 2. 0 3- 1. 6 5 (2H, brm) ;E 
S I -MS m/z 5 2 8, 5 3 0 (MH+) . 
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[1^18] 

[0120] litiMiJi *-n=> 

loTllLfc, &fc\ UTEfpSM^^CD^-P^AMiRa^Pl 

iMSMLN 8 2 3 7 L/c0 
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1) — k$> 

7 $ y 17 f ̂  ^^1^ L /c t h^-P7A0c D N A£fgi! 

s<0 $> L 21—CodonPI us (D E 3 ) -R I 

t h^-p^ yi^9%ik — v}T)\s*\s— -f 

HH u. AxmikLmmmmt Ltc0 
2 ) ^ ^ A 

^ ^ A * ±~"tzSIf IZftt &±.mtS%<D4 y tf h • T?(DPMS1f>D 

^2 0 0 8-8 1 4 9 L 

tco ikSWKDPIS Stt >U £ tc £ ̂  TW: s 

^>K (DMSO) XtmmRLtc o [ 5 0 m M T r 

1 s7 7— ( p H 7 . 4), 1 5 m M MlV A, 0. 

2 m M >-N% NN N\ N'-0i®| (EDTA) ] cf td 

HStS^-P7Aifi^ FL-Pept i de 2 1 

7Ht^X>X*t Ultttl OOnM) , ATP (Httt5/xM) £*% 

HJHb^$|DMSO}§& (DMSO©«|}lJttt5%) *k1)\\XX 2 5 °Ct 5 0 ft 

PEIK >^TZL^ — :> a y LN ^T^" —-tz'SJ^A^tTO/"CO —T1'/1? 

-Y XttCD I M A P Progressive Binding 

Buffer A[ZX 5 0 OMfKL/c I M A P (Miii^tl) P r o g r e 

ssive Binding Reagent XX —if&]&%:{$• it 

iS^tco 1 2 PHERAstar (BMG 

LABTECHtt, B&M&S4 8 5 n mN IfciMS 5 2 0 n m) X)$Afe LT 

y u u >SHtj^£5 O%M 

t-£d£©-C$£<b£-$l}lJ££ I CJ\£ (nM) 1 9 IZ^ 

Ltc0 

3) ^-P^B^--tz;m©)SjJ£ 

B ̂  --tz StttC ft lT S(D< > tl" h • T'<£>PlSStt}U 

mmv^y^i-y Kt K^-P^Bm&n 
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XV-4 lJ lAlfc. 

2 0 m M HEPES (p H 7. 4), 2mM DTT, 0. 01% Tw 

e e n-20, ikitV ^ A<0#|}§Jxl£ 1 m Ms ATP 4 0 

ixM, ^>^zL^-^a>0l^ti6O^^,>:L/co 'J 5 0%#p 

i c50iit (nM) ^n^i 9tc 

/j ̂ L/ o 

[0121] [^19] 

assw#^ 3J"— D-?A 

I C5g (SM) 

t-n9B 

I CSB (nM) 
*SSM#^ t-D7A 

I C50 (nM) I C50 (nM) 
i 0. 4 14 0 1 9 . 1. 0 8 8 0 
2 0. 5 3 4 0 2 2 0. 7 3 8 0 

11 0. 6 9 3 0 2 4 0. 5 19 0 
1 2 0. 4 2 60 2 8 0. 7 4 5 0 
1 3. 0. 4 18 0 2 9 0. 8 3 9 0 
1 4 0. 9 4 6 0 Jtfe^6 2 2 0 3 2 0 
1 7 0. 9 9 0 0 MLN 8 2 3 7 0. 6 9 0 

[0122] 2>M L N 8 2 3 7 tCjzb Ltt, m 

IN ̂  - • =7 A IMS14 ^ *-P7B P1SS14 £ ̂  U :* - P ̂  A tC ft 

tiffedtifco ctucftu hb$^iJ6-etis t — n^ 

Api7Aicftf&31M£&§!#>£ti&fr-otco Z(DZtt)s 

b, -w& (i) ^3ft£*fg0JHb£$ia>^K£^-c t0|j^>ji±a) 
( R2^ LT/NP^VJ^X&CT-Cg^JUZI^^ 

) ^SAt"-SCi:tCJ: Ui^l^-P^ APlSSIt&tf* —P^ AIM££^ 

X£> Z t ti/co 

[0123] f$®&0!]2 

thfi^lM»SNU-1 6«£, £•* 1 0%-5S/fl&iaifil» (F 

BS) ^RPM I -1 6 4 Oigtfefcckt/yjU^y P^>£^ — ( 

DMEM) tpv, 8 0%%&Zti:^Mfe&&'CB%tfllzmttLfco »±156 

96^iJb 
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¥Js7°b-h K) 1 ^ijbfe/cU© 

5 0 0Jfcli3, 0 0 5 %mt 

^tt©^i^3 7TCl?1 0riiSSL/c„ 10, 

£Mb^$l£ DMSO U D M S 0 £^TMHb^$l£*|}lJ£© 2 0 

0 ica ©/Jgjjf t<_ •& c£ "5 1/ fco ^^^b"n"^)0 DMSO 

Ctl;&lffl^®±SS7°b- h0#^xiU:DMSO©I 

*!)lJ£tfO. 5%lZt£Z>£?lZl}U7L, 5%^I|^X#W0±M^^3 7°C-e 

7 2 BtP^iSS L fco <£1/7 2 BlP^iSS^©»$«£>It 

/lUtis Cel ITiter—Glo Luminescent Cel I 

Viabi I i ty Assay + ̂ h (7°PP< tfttlSO 7°P P< 

#*±0^1" £ 7°P KP-;U^S-^$^L/c0 h#W®§i^££-7°b 

0^STSiU:„ J5J»7^ v^P7°b-

K fg7^>^U£>fJj£L/c0 

WT©st<t vmmimmmmzwih u 5 o%pwr-s^^b^ti©}iJt 
(G I 50 (nM) ) ttt<#)N ^ 2 0 L/c0 

mmimmmm (%) = (C-T) / (c-co) xi 00 
T : ^)\y(D%^><f±)\y 

C : JL)\s(D%%is<?1-)\s 

CO : itSWMmiZmfeLtc^ JL)\s(D%%is <?1~ )\s 

[0124] [^20] 

mm&mn G I so (nM) 

i 12 0 

1 3 6 0 

2 2 9 7 0 

[0125] mm, 

[0126] umm3 iPPM'i©!!! 
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WfoikSty} Z o. 5 % H P M C Us BALB/CA7^ 

tcHP&^L/c0 HP&^L 0. 5, 1, 2N 4&tf 6 0$F^l;:fllj£Ml 

LMS^f/co HP 

P&1|X'I4 CD WiW £ fr o tc o 

1 1 N 12, 1 3&t/2 20<bl=r^ 

^ H• tc+^v^;lJt^'11)1 3tis Bi&f&liPPMtt^L/c 

o tt,mm2~5Rxf7 -ete+fttamnm&ZmZt (Auc0_6hr&* 
/S^rM) s £ £ 

&HL<s Z(DZtfr 
*>s -w& (i) \^)vym±<D 
R2£ LT/\P4t>H:FXteC1-C677Ji/=i3fs>glc:#At&ztiz£ 
p turn mbtz 0 

[0127] umm* fcmmshmvwm o ) 
(He I a-Luc) £*-K 

^XCDJ&TK^fiSU 1 0 0~2 0 0mm3C^^fc 

Bi^T\ ^^jfsy^tcj;y u¥5 

\KZ^%mRmmmz&ftijbtc o SD 0 ?>-7°i = 

(30mg/kg) £ 1 0 @ ?>-7°2 : * 

fPJHb^Zl Ub^$)1 ) (6 Om g/k g) ^20@M30@C1 02@ 

IPS^ ?>-7°3 : hbl^b^ 1 (6 Om g/k g) £2 0g&tf3 0 

@td 0 2@iP^Lfco ?'JU-7°4 : A*'J**-tzJl/ (3 

Omg/kg) ^1 01 Ls -fbo"^ 1 (60mg/k g) ^2 

0@&t/3 0@td 0 2 0gPjS^ ^U-7°5 : (3 0m 

g/k g) £ 1 0 @ mUMP^x-^1 U hb^bn1^ 1 (6 Om g/k g) £2 

0@^t/3 0@tci 0 2@ip^Lfco 

%ttztcto. mm<Dmm%\&£Lzmtttt&<Dmmwmzi tbtzmnmm 
frfft (RTV ; Re I a t i ve Tumor Volume) ^rJ^TCDit 

iZfit^T M£>tc0 
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[0128] R T v = 

[0129] hP-JU&t/M^ «f)\y-7° 2, 3) ^W|2 3 0@®¥ 

i£jRTVfii£N 'J (?MU-7°1) «f)\y~ 

7° 4 , 5) Tii^tt^2 3 0@£4 6 0@0¥£jRTVlit£^2 HCfB** 

U/co 

J. CLin. OncoL., 29(31), p4129-4136, (2010)^tCBEt!6CO^^'P > 

h P —)[^ (DCR ; D i sease Control Rate) t 

IZ£Jl£>Js*I£ LTffll^fco D C R liN 

0 (4 6 01) R T Vif 1 LT^SU 

[0130] DRC (%) = [ (|i^«©ft»J^0©R T Vtf1 / 

(lt$t0tC£#L/cV^;M®friO] XI 00 

[0131] —LT, (BWC; 

Body Weight Change) Ltc0 B WC tiN J^TCDit 

¥^BWCffi^2 1 IZ^Ltzo 

[0132] BWC (%) = ( [ M*ttst>D0©^;*tttt) - (^^0l©V^7XM 

) ] / ffifttt&OWXfam) ) X 1 00 

[0133] [H21] 

!f)V-7 
2 3 00 46 00 

!f)V-7 RTV BWC RTV BWC DCR 
• 12~)V 15. 66 11.3 
i. 0. 69 3.0 5. 38 11.6 4095 
2. fb#%i 10.47 11.6 
3. 15. 23 11.6 

4. fc£«l 
/t\fj V?Jr-te)V 

0. 08 2.2 0.61 9.4 80% 

5. i£«Mfc£ill 
//*£ 'J ?*±)V 

0.29 -3.9 3. 95 6.7 25* 

'5» immc (2 9 00) 



WO 2013/129443 61 PCT/JP2013/055064 

[0134] /<$ U $ (^JU-7°1) hhblJUTs * 

fSWfc&M (ikn1®) 1 ) (?>-7°4) 

m&tfmsbbntco s/c, fb-n-^a 1 J; o 

tm-Z$ZZ.£tf, &^4 6 0@ORT VfeRXfDC R^fr^sgafc £*lJco 
-15s tbl^biir^ 1 "m, s«7lJ**tj\,t<DWmizt$^T (^;u-7°5) 

s }^230@M460@ORT D C Rtftfr ̂ 0£ b <£ 9 K, 

(^U-7°1) 

[0135] mmn5 (2) 
IS^J4i:ll^©^tcJ;y, jk>7i7-1ziAt 

(He I a-Luc) £ 7 - K V ̂ 7 X®j£~RC#*it U S!Hb&K J: 

y d s@) o A* 

'J^^r-tz^U (2 Om g/k g) £ 1 0 @ b/cQ S/c, <b£$) 1 

3 (3 Om g/k g) XfcMb£-$)2 2 (1 OOm g/k g) ^2 0@M'3 

0@tC 1 0 2@iP^Lfc0 A*'J**-tzJU (2 0 m g/k 

g) £ 1 0gKtlMfc£-£U -fb^13 (3 Om g/k g) XfcMb£$)2 

2 (6 Om g/k g) ^20@M30@C1 B2MBU^Ltc0 

/<k^ 1 0g©¥*|jRTVlit£¥i!jBWClit£^2 2%.Xf£2 3lZmLtc0 

[0136] [H22] 

1100 

RTV BWC 
3>hD-;j/ 7. 24 7. 2 

2. 90 5.4 
3 6. 54 6.0 

l 3 0. 72 4.2 
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[0137] [H23] 

1 IBS 
RTV BWC 

n>hn-)]/ 5. 68 10.9 
r\z u&tt)V 3. 05 7.8 

2 2 4.66 6.9 
ffc-^ 2 2 1. 73 2.8 

[0138] mm, /cmsti£$&Lrs 
ZikS1®) 1 3XfcMb^$)2 2*^0 'J LfcmSVlt, teSM 

< ±#3 •££> d £ta<s btl 

fCo 

[0139] mmn 6 * -• ̂  

tf - • 7 c * ̂  •- -tz S'I4 JC n t Z> ^itS^ (D -f > tf K • T? 0 PIS;£'I4 

&/IU/E! Lfco Off-chip Mobility Shif 

t A s s a y;££:^ll\ J^T^^JIiT'JxJ^A^tTC)7ce 

(2 OmM HEPES, 0, 01% Triton X-

100, 2 m M DTT, pH7. 5) K*fPJHb£-$k ATP 

2 5 ix M) N S jK (Kempt i d e, $|-}l|j|£ 1 000 nM) % V ^ 

A (ffi5mM) htf-P^C^ —\z 7LMS&, 

tzr 1 BmKiti$-ttfc0 mmt htf-p^c^--tz&, ^stf-p^c^ 
^ •- -tz 0 N ̂ rnIUJ tC G S T * > / ̂  ft £ Si£• L s * =L P £ -f J u X t C T %il 

^tt/co GS T-x-n^cmsty'ttntes ^u^tf >-tz7^p-x 
0 P7 h^77i-IZ£ Ulti^L/co JSJfctelt^ (Qu i ckSc 

out Screening Assist MSA 

K£ 'J vi^b^^ h'^La 

bCh i p 3 0 0 0i/XjA (rtJl/^/Wtf+MxyxflkiSitfi:) tCT^It 

, £IL/co tf-p^C^-tf^tctttf^^BElb^OM >tf KPT-
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±§E§itiMJ 1 -2) tc ̂  t tf - • ̂  A PIS©>u^ 

% I CbM (nM) ±IEi^iMiJ1 -2) TMf^tlfctf-P^APM 

)mttmLtc0 

ilp^N tf P C tf P 7 A PMS/Stt^«-hb L 

t, 8o~i OOM^<, 
ti/co 

[0140] §itlMlJ7 (in vitro) 

t hfi3fcl^X«^0CUM-2M«fcJ;t/L 

eLa®, 1 0 % -7 /fulfil;* (FBS) y P - ? 

JUiSiti (DMEM) 8 

6 ^ i;u^jg7°b-K (Jg®^0^^Mfe7°b-K) GQ&^mJUtC 1 ^Ijl/ 

5 0 0Jfcli3, 0 0 01® ,>:&£<£ 9 

5%^i^tt®^i^3 7TClf1 0riiSSL/c„ 10, 

( Kiz^ ̂ r-tzJk ^/^y^^-tzJUfc^t/x^^PVB) 0f£feb^Mi£DM 

SOtM (^-H^JOlSl^jlJttts ^"ftltO. 03nM^f»10 0 0 nM 

0i5H-e 1 offlM^is^) u mm-zmR*DMSO©!^®-

0. 1 %«>:&£<£ 9 7°b-hCD&^iLJUtC^AP L/Co S/cW 

±§Elbl§r^£*t}fJt 

3 0 0 nM (DMS 0. 1%) J; 9 Id D M S 0 

IRU £ft£»0i£S7°b-h®£-^:L,il4cJp*./co hb$^^¥^LTs 

tt©fei^3 7TCT7 2Hf|feiLfc„ «$(©ft>fJJ^ Cel I T i 
ter—Glo Luminescent Cel I Viabi I ity 

Assay + '^h (7°P P< tftti^) 7°P * £ 7°P 

KP-;u^S-^$^L/co h#W®§i^££-7°b-h«AP 

1 o^r^^-eifML/co v^^P7°u- h v-y-zm^x 
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vmmmmmzw& u mm* 5 
Jt ( I C50 (/AM) ) o 

1M$ (%) = T/C X 100 

T : ±)\s(D%^>?i-)\s 

C : JL)\s(D%%is<?1-)\s 

isbiz, \ C,M (1 C50_^/JNW^S]^) &&&$& 
\ C,M (1 c50_ 

zxtotzo &#© 1 C,M (1 c50iit_#fffl) 
mmmm* ^ oo%tbtcmso)im^mmimmmm (^mt) 
ygaiLfc„ JU 
"FOSSU y y mm* btc0 

(ffifflig^JH) = ( 1 C,Jt_ffiffl) / ( I C50^LI_^/JNW^S]^) 

±IB©^1 £±0£>S^ 

£1 £T0^/ciIi^ l#ffltC<££^JItfSLl^¥iML/co 

K-tz^^r-tz^k t}s<Z?$*-\z)l&£Xfm$3-n>Bt^?tcWbW 

WW)M IZ *%m its®} £ M t" £ £ £ K J: y ±§B^ K T 2 £ ±|I] £ lit £ ̂  L 

[0141] ^±©<£9^, ^WRikSWZs U 

«ti/cS;BIM^^Ls MoHPDM^S^f-efe^/co S/c, 

i n v i v o§i»C£^T/^ 'J * *-tzJls<Djnm&$l!JM%$i< 

y^ n t m&t& z t tfsji b fr t & o *:„ 
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!t#©S6SS 
( I ) 

Dfbi] 

(i) 

g, -c (=0) NR5R6N 

t LTC-C67J^JHgL < ti h 'J 

R2ti% P ̂ Xti C ̂ Cj7Jl/P ^^j\ U ! 

R3&S m&&tLT;\n?yWs^s c^-c^u^uS, c,-c6y 
jup^g&t/ h 'J pp<51,'Ugfr£>31ti'ti£g£|W|—Xtis& 

o T 1 ~3j®W LTt cU^^-JUg^L ; 

R^i., C1 CgT7Jls-^rJl/S^k.^JN U ; 

RsS-^/Reti., f^l XtiJ=l^£"3"CN CI Cg/^JU-^rJUgX 

tiCa-Ce^p^u^ug^-t^ Rb&zfR6&s mst&mm 
mTt-mzt£^T3 ~ 6 utt £ 

i*5f<II2] —$£i£ ( I ) tps R^s tUUtf^risJUg, -C (=0) N R5R6 ( 

Z. Z.~^2\ R5S.£/Reti., [R] XtiJ=l^£ "C., CI C{7)\s 

^JUgXtiC3-C6:>^ U7)\y^)\y^7^tt>s, R5RX?ReifmSt 

bfP 'J V~)\ygXti^ V 

^Hty'jy-JUS^JFMLTtcU^ , XtiM^g^LT, C^-Ce 

7J^HSL< ti h 'J P^JUg^W LWCtcU^^+J-

'v 7 V 'J JlsSr-foZmMm 1 lEicOMt^Xti^a^o 
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( I ) fK ~C (=0) NR5R6 (C 

Z~Cs R5^t/R6ti> H—Ss? 

nynk?Ju&%L<i**>?n7?jug-e$>zi)\ R5Rz/RemnSt 

tfp'jy-;us^u< 

-f LT*?^uS^u< li 

S 'J 7;utf P^JUS^UTt cUNtf ^r+l-yTV'U^ua-e^)^!*^; 

I11 X& 2 
:^H4] -ffcifc ( I ) R2tf7vm^, ^®7XtiC1-C477;UP^ 

1 ~3 (D^ttlfriHW,C0{kn!y!)5ll£zt(Diko 
;^H5] -flgifc ( I ) R2#7'7i^ h^r/S-efe 

1 ~4 

>RII6] — ( I ) tps Rs^S^#^ UT/Npy C1-C477jU^T 

;u#s Cj-C^JUP^SM K U 7JUtfPP<31;USAN|ojititl£ 

:^iI7] — ( I ) <=t=«. Rs^S^Sd: Lt7 itiifv *5=-

JUS, / h U 7JUtfP;><^U#fr£>31tftl-g>S£|W|—X 

1 ~2{g!WLT:fccfct^7x->;uS"e^)-g)I*^Jl 1 ~6©l^ 

[jfcJ!8] -M£ (i) 4"N R^mm^x^c.-c.yju^ju&uhhmM 
I11 ~ 7 (Dl^-f tl^lES^-fk-n^Xti^CD^o 

I5f<il9] —(i) 4^ Ri^\ ^;u^^v;uSs -c ( = o) NR5R6 ( 

R5S.t/R6tis n—CT— CA7)\S 

*;UgX«C3-(V>? P7)l>*r)[,&%vitti\ RsRXfRetfffiSt 

tfp uv~j\ysxtt^v 
^yg^-juaoMLTt,^) , CT-C, 

U < & h 'J 7JUtf Py 

$/TVlJJl/S"eS>l'J ; R2^'7i>iJI^ ±^^®73ltiC1-C477;UP 
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"J ; LTAP^VI?, C1-C477;U^;US 

, K ]J 7;Utf • / *lSS£ 

[f|—XteM&^T 1 ~2®#UT:fc<fc^7x-jua-C£>y ; R4^TK 

Hii^x&cT-c^ju^rJug-efcSii^ i iBi^b^-tJXte-tcD 
4-fe" >JHLO 

^iH0] -flBsfc (i) RiA^;u^^r/;uSs -c (=o) NR5R6 (C 

R5&t/R6&s HI—X&JI&-PTN ZK^I^^N /'iFJl'&s is 9 

• 7°P fcTjUgXte*>£ P?"3MUg"C&5jb\ Rs^^Re^^-rSM 

t°p u y-jugxtt'f v*+f 

yj . x&®&S£ LT^jugxiiM^utf • 

^JUg^LTt^tf ; R2^7>>^J1 

7s h + ; R3tfM&g£ UT7U/HJ17 

s ^^;uSs * h^r^SSt/K u 7JUtf 

tf*i&S£l5] —1 ~2{®^UT:k d:^7x-jug-es>y 

; R^KSlJI^X&^^uaT-MII^iieiBStfMb^tlXtt^a) 
-f-fe" -mo 

^1111] -JSS^ ( I ) 4^s R^JUTK+S/JUS, -C (=0) NR5R6 (d 

Ct:\ R5^t/R6(is HI-X(i H&o T\ 

&*>\ RsRxtRetffa&tz>t-mzte?T<<v*jy-v•;v 

-;ug£^t) , XttM&S£ LT^^Ug^WUTt J:lM , 2, 

4-tf*+t*S7%/'JJl'&X.tt 1 , 3, 4-tfW7y'JJH^y 

; R2^7yii?, s^a-e^u ; R3tfg&S£ 

LryyBlWs^s ikBlMT. ^^a, * K ^>g&t/S 'J 7JUtf • 

P< ^USfr^^MtlSS^IW)— X&^&oT 1 ~2{mWtf §71-;u 

g-e^U ; R4^7K^1^7Xtt/51JUg-e^>S!t>f<iI1 O|B«60^ 

5RII12] -®5S ( l ) R^aJU/l^^uSXtiM&gi: LT^JUg 

2, 4-tf; R2tf7v 
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[1*^1113] ~8 

1 - (2, 3-^^PP^>V^Jb) -4- ( (5-7JUtfP-6-

(5 - p^JU- 1 H - \d=7 V~)\y~ 3-4 )\s7^J) fcf'J *>*> - 2 -

-fJU) ^JU) ^>-4 ; 

1- (2 •- 3 - h 'J JU) -4- ( 

(5-7JUtfP-6 - ( 5 — p< 1 H - V~)\y~ 3 - 4 )\>7 

$y) kf'j*jy-2-4)\s) *^)i) y>-4-tu^ym ; 

1 - (3-7 P P - 2-7;utf P^> W ;u) -4- ( (5-7JUtf 

P — 6 — ( 1 H - \d=7 V-)\s-3~4)\s7^ J ) fcf'J Vy-2~4)\s 

) *^)\s) y>-4 -tuutfym ; 
1 - (3 -0 P P - 2 P'O V4 J\y) -4- ( ( 5 - p< h ̂  

v -6- (5-^ji/-1 H-fcf7y-ji/-3->ni/77$y0 tf'jy 

> - 2 - -r ;u) ^JU) y>-4; 

1 - (3 -0 P P - 2 P'O V4 JU) -4- ( (5-7PP 

-6- (5 -p^JU- 1 H — fcf^ V-)\y-3 ~4)\s7^ J ) 

-2-4 )\s) *3-)\s) y>-4; 

1 - (3-7 P P - 2-7;utf P^> yy ;u) -4- ( (5-7JUtf 

P — 6 — (5 -p^JU- 1 H - \d=7 V-)\s~ 3 ~4)\s7^ J ) tf'jy 

y-2-4 )\y) *^)\s) ^>-4; 

1 - (3 -7 PP- 2 n^<y V4 ;u) -4- ( (5-7;utf 

P-6- (5 — p^JU— 1 H - tf^y-JU-3 y ) bf'jy 

> - 2 - -r ;u) ^JU) -N-p<5l>'Ut0^lJ^>-4-^>iU/1f^^77 

$ K ; 

1 - (3 -0 P P — 2 — P^>yy JU) -4- ( (5-7JUtf 
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P-6- (5 — 1 H — V—JU—3 

y-2-4 )\y) *^)\s) -N, 

K; 

y^^-Vy- -4)\s (1- (3-7PP-2P^>W 

) -4- ( (5-7JUtfP-6 - (5-^51^-1 H-t°^V-;U-

3-^;u7$y) tf'j vy-2-^;u) p<^u) L°^'jy>-4-^ 
;u) *9 jy \ 

(1 - (3 -0 P P - 2 -7JUtf P'O W JU) -4- ( (5-7JU 

tfP-6- (5-^JU- 1 \-\-£°^V-JU-3-4J\yy^y) fcf'J 

vy-2-4)\s) *3-)\A ^>-4-^;u) (>r 

>-2-^;u) J y \ 

(3-7 P p - 2-7JUtf P 7 X-JU) (4- ( (5-7JUtfP-6 

- (5 — ^JU- 1 H - \d=7 V-)\s~ 3 J ) t°'J^>-2 

-^JU) -4- (51 , 2, 4-tf^Hty>V-

)\y-3-4)D \fs<\)Vy- ^ -4)\s) *$jy\ 

(2, 3 -V 7 P P 7 X -JU) (4- ( (5—7 JUtf P — 6 — (5-

H-^^V-JU- 3 - 4 juy^ P) ¥*)Vy-2-4)\s) 

*^)\s) -4- (5 -*3-)\s- 1 , 2, 4-tf^Hty>V->'U-3-

-f;u) kf^'j*jy- 1 -^;u) 

(3-7 P p - 2-7JUtf P 7 X-;u) (4- ( ( 5 - 7JUtf P - 6 

- (5 -p< ̂ )\s- 1 H - \d=7 V~)\y~ 3 -4)\sy$. J ) ¥')Vy~2 

-4J\y) -4- (1, 2, 4-^*+fVyV-)\s-3-4 )\s 

) >j v > — 1 - -f JU) * y > ; 

(3-7 P p - 2-7JUtf P 7 X-JU) (4- ( (5-7JUtfP-6 

- (5 — y ̂ JU- 1 H - \d=7 V-)\s-3 -4)\sy$. J ) \f.x) Vy — 2 

-4J\y) -4- (51 , 3, 4-tf^Hty>V-

JU-3-^JU) kf^'j1 -^;u) *$jy\ 

(3-7 P p - 2-7JUtf P 7 X-JU) (4- ( ( 5 - 7JUtf P - 6 
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- (5 — 1 H — \d=7 V-)\s~ 3 J ) \f.x) Vy — 2. 

-4J\y) -4- (3-^JU-1, 2, 4-^W77-

)is-5-4Jis) vy- 1 -^;u) f?jy 

[1*^1114] 1*^111-13 tlfr 1 Ji§E*6©<b^$lX&^©^£#$i]/£# 

«>: "t £ tf - • ̂  A 

[i*^iH5] 1-13 (D^tn-fr 1 

W^Mt Mfto 

[i*^iH6] it^ii 1-13 (D^fn-fr 1 

ttziammMo 
[i*^iH7] it^ii 1-13 (D^tnfr 1 

tt% 
[1*^1118] 1*^111-13 (D^ttlfr 1 lUEicOMbS^Xtet(Dik(D, faBM 

%mi&<Dtzto<Dfemo 
[1*^1119] 1*^111-13 GOlN-f tlfr 1 mBM(DitS^XWt(Dik(Ds WW 

w&mvfommtiimmmmi&vtctov&mo 
[1*^1120] mfem(DtcSb(D, 1*^111-13 GOlN-f tifr 11IIEi6©^b^Xti 

[I*5f<II21] W\^\^M(D$KBM$)m.V£?&(Dtc!sb(D, 1 - 1 3 (D^ttl 

ft 1 iIIEi^b^X&^O^o 

[§t;£lI22] 1-13 GO^tf'tlfr 1 m^,W,(DitS^Xltt(Dik(D^m^: 

f#t§£ ^ tf £ ̂ 0 >£^;£0 

[1*^1123] §t;£ll 1-13 GO^tf'tlfr 1 

[1*^1124] 1*^111-13 GOlN-f tlfr 1 

/io 


