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VWN(Dn'a:1‘c/4*k1G0 [6] — [L] 	% 

D-14:1G0 -I 1(V E COM 31X % -.1 tI(V E COM 0 	'cfkii '4-q64 	%i 	[ 8 L] 

°VWN(Dn'a:V/4*k1G0 [6] — [L] 	%D--.14.-1 

EtO£S0/0I0Zdt/I3d 
	 L 	 8Zt860/010Z OM 

S<^CYH^ (IK^VD^<O r, H s<^cY 

_£ £ - 1 J e 1 £ Y^\f\(± * (K+.C -1-191) Ci s<> ̂  Y^ ( 

1^-HS)) rn x>£m~nH toz] 
°??if]ga)?ias-jw^.via) [8 i] ~ [L 

] £ s4d^ [ 6 L ] 

°mWM(Dm^-hm^(D [6] ~ [L] ^ 
C?a (z(°vo)°o) (II) H1/V=IS4I [ 8 L ] 

°¥^M0)?iai2]v^j.via) [6] ~ [L] (3 (HO) P 
d) (i i) s (31 oPd) (ii) 
s(3(avo)Pd) (ii) u n 

v1(0 [6] ~ [L] (3(A ! dO)Pd) s ( 

z(z (eHO) HO (0 = 0) 0)Pd) (II) 

-3 s (3(EHOZHO (O = O) o)Pd) (i i) Y£<^'IS<^03 •£ 

s(3(avo)Pd) (ii) [9 L] 

[6] ~ [L] (3 (HO) Pd) o i 

) s (2jazPd) (i) s (3 i o p 

d) (ID s (3(A i d o) p d) Y£<^'isi<v03 s ( 
z(z (eHO) HO (O = O) 0)Pd) (II) 

-2 s (3(EHOZHO (O = O) o)Pd) (i i) Y£<^'IS<^03 nac 
s(3(avo)Pd) (ii) [s n 

°¥^M0)?iai2]v^j.via) [6 
] ~ [L] (i n0) (i) apq^E t^n 

mWMCDmZi-hW^CD [6] ~ [L] £Q£ 
a^oH^'^(omzzix SHI/V=<MO [en 

°¥^M0)?iai2]v^j.via) [6] ~ [L] 

£t0£S0/0I0Z<IfAL3d L 8m60/0I0Z OAV 



°VW 

MORN [9 3] 	%D.-V6,-, (1/:*- -1 ,C— 1 -' 9 1 	%C.Mtlilli 	[ L 3 ] 

°VWNCON 

2::-.1‘crq*OGO [93] — [ L ] 	-t-kUcIW144--'-19 	'itag 	[93] 

°VWM(ON22 [ e 3] 	%D...E; )-GY* (1(/:*‘,I=1 

4;) 	(i -1 	ix •<)-LY*1(*\.0 4 ;  (1(— 1 .., a 1)  (, 'Ez y 

LY*1()e (1( 	— 1 -1  9  1) 	%< )' L Y*1(*‘/1=1 4/t1( 

-T-191 	% < )'LY* (1( — 1 -1 9 1 ) 	ri -I 	'cl*T11.2U11 	[9 3] 

°VWMGOW22 [ e 3] 	%D.-'1..TGO 

9 4-a-lX '1(=mG? — 	, L 	' L —1(?1=i 0CrU-n-1— 	,9 	' 	, -17 	% 	,3 

—()-Ly*1M*‘/Li4(;-3 %,1(=mG?— ,L 	' L — *All=10L ,r,  

)-(;— ,9 	' , 3 — / )-LY*1(< 'D4' -3 'r1-GY=M (,I( ; 

‘•I=14) 	n -1 	•<)-LY*1(*- \.04; 	(1(— 1 .., a 1)  (, 'Ez y 

LY*1()e (1(— 1 -1  9  1) 	%< )' L Y*1M*‘/1=1 4/t1( 

-T-191 	% < )'LY* 	(1( — 1 -1 9 1 ) 	ri -I 	'cl*T11.2U11 	[17 3 ] 

°VWMGclin [6 L ] 	%D...*;_71,PUEZ )-LY* 'ci*T11,2U11 	[ e 3] 

°VWN 

CD1 	[6 Li 	%2Ez4-0Tc (()-LY*1(=mL(;) Y?— , L 	' L 

1X % EZ ri 1=1 -I EZ 	m L %< )- LY*1(=m L(1-I 	% ct*;i,puli 	[3 3 1 

°VW 

mown [6 L] 	%D...<4-1=ImL (/)-LY*1(=mG() Y?— , L 

L1X %<rio-i<-=C `‹)-Cy* (1I(' 	'D4') (H 	%<1-Cy 

*tM*‘•1=14; (1(— 1 -1 9  1) (; %Ez 1-Ly*1m*‘,0 4(1( 

— 1 -.1  9  1 	% E..' )' L Y*1( 	)e 	(1(— 1 -I 9  1) 	%< )' L Y* ( 

1( ,C - 1 -I 9 1  ) 	rl "I 	% E. )' L Y*1(= T C'' -I 	'cl*T11.2U11 	[ L 3 1 

°VWMCDN'22 [6 L ] 	%D--.14-4(0944-1X %<4-1=I mG 

f)-LY*1(=mG(;) Y?— , L 	' L 	'<fi1=1-1‹-mG ''I(-=C?— 

,L 	' L —I(? 1=10C r. )- fi -I — 	,9 	' 	, -17 	% 	, 3 — / )- L Y*1(*‘.1=1 4 

EtO£S0/0I0Zdt/I3d 
	 e 	 8Zt860/010Z OM 

mCDW^i [9 3] C-- 1 J 8 1 [LZ] 

°mwMmi 
aiZ]v^J.v10) [9 3] ~ [L] s4d^ [9 3] 

°£{^fg(0?f!2g [0 3] £G?a<>£*^ 

£<0 fH£l"£ vO£m<^vD^ (ir^£-l J 9 1) A s<> 

(ir^£-i J 8 i) A sO£YW^va^<y^i: 

_ 1 J e 1 N<>£^4_' 1 J 8 1) f, H [S3] 

°5?§nga>3iBS [S3] <2<$2.^(D 

qi^£]X s^\(-^CPi- t I ' I —1Coq D^A >fi H - ,9 ',17s ( 3 

-/ >£W<^VD 4<-<:«•- 3 1£?- ( L 'L-A^D^A 

yCi- <9 ' <3 - / y £YW^VD Cf^tCt- 3 sO£^ (1f<^ 

s/d£<0 Ci H vO£W<^v^<> (ir-££-i J a I) /$. sO 

CY^f\(±* (1f-££-l J 9 1 ) Ci 'O/lWK^vD ̂ 4^1(^,(1 

_i J a i s^yCY^- (1(+,C-1 J a i) fH [17 3] 

°5?§nga>3iBS [ 6 L ] ^cpai5>3B^< > c Y* s&±mmi i s 3 ] 

co?ias [6 1] £G£a<3-i=ii£ (/>£*^ir=x£/j) ,L • L 

¥JX s< ri OH <-(-^ £ s<> A fi H [33] 

°5siJ 

[6 L] ,1 ' 

i£ix s<fii=H<-f^£ (IK^VD^<O rn 

^IfAJpvD^A J 9 1 ) <<• v<>£^|1K^vD//«>1f 

^ - i J 9 i c Y^\f\(± * (K+.C - i J S i ) A s<> £ ( 

- i J a i) rn SOAx^ r, H [ 1 3] 
omwM(omi [6 L] S<ZHIIX£ ( 

/ > £*^ir=T££0 *=1- , L ' L s<rinH<-(^^A vir-x^^ -

,1 ' L -KJ a0cr. y(\ H - ( 9 ' ,17 s ,3-/>£Y^1K^VD^ 

£t0£S0/0I0Z<IfAL3d 8 8m60/0I0Z OAV 
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[2 8] 	101.Xffi, Mgt 1) r'71N, RitPlEg-tr'31,.-c6 [2 6] ER 

0NA-3A. 

[2 9] 	&ZI:1:1, 	G1ztlitabqVit6 [1] - [2 8] oottLI5'I:32, 

NONIM. 

[3 0] 	SOlittffi, Pligtli-e6 [2 9] 7,2$10NIM. 

[31] 	&F61:1:1, 	1=Dizc 1 -c120t)1i7KAtRit- -ott/Jq;?11-- 6 [1 

] - [3 0] 01,'-rti,ffilzedonba.M. 

[3 2] 	3TZZI:1:1, 	1=D1-,:c1-c60t)1,7K:,fitRfti-Ottffir*?1-4-- 6 	[1 

] - [3 0] 0o-rti,b‘fzeltona5A0 

[3 3] 	,IAIJ )1,7K>NRitOtrnffi. 	2 -)( 	)1,7°1=iii:AC 	Eii)I,M, 

Rft- - 41.1=DOtt-C6 [3 2] 7,2410NIM. 

[3 4] 	P,Atii,7K>EgRft-f.0)±1ffi, 	E/1i,Eg-C.6 [3 2] 7,E*10Nia 

. 

ABAODZg 

[0020] *5E13J1IzoktLft, 3A4VONII-JEllo.--c, 7 m=)14,f54i* (A (1) -e* 

4-1,64E-is-t) LItlf541* (A (2) -e*41.64EIS-t) L-ifltROV.: 

13 	1) 	l'aFt?-1--  6 	Liz (4-.9 , Z4if'1'--c, 7 i =11,1mtillgxitga1* ( 

A (3) -C*41.64bett) 	-.141 6LLffi-C .6. 

[0021] •Vt-, Z_if11 "--e 	6 L LiJ‘i; , 7 i =11,ffitaX/ritai* (A ( 3 ) -e* 

41,61E18-t) 	-1A-113z*b\ --DigA f- --elbat6LLffi-e - 6. 

5t1J1AlittZt.-_-6150)ftes 
[0022] *13)1er,-CMARftet)----cElloGlI6JEllgEPJ-FlzIg13JE1-1-6. lifk 

0,12,affitsolii9, t-ff#f:XG),N,13Jlit, t-it13111z8o-c4:UE-4-6t0L1-6 

o 	ts.8, fftkgatf5t11041.€1,7)-181-)- ft, 	- -(i). -57`s*.€1,73-et)Jd- ffiit,*11,9E-.: 

5-Ttts4Lettt.:Gtilti- i:t:_'ill41.6. ITIfAXMAffi 2 EMLEOX-e 

EtiltL6thie, Lti.Gan,a0aft, 5-TtIVNI/31_:6131q9, FAL:MX 

RitXts6MX1:4?`±L•146. 

[0023] *5t13)11:80-C 1-/‘1=lit›Igi Lit, 7v..fg, itAfg -, A*Ig 

WO 2010/098428 9 PCT/JP2010/053043 

[2 8] m[2 6] im 

[2 9] £bl::£gi^#i£-f£ [1] ~ [2 8] aHvfftjbMzffi 

[3 0] [2 9] SSii(7)M^o 

[3 1] JSJ7&I43. $bl:c,~c,[i 

] - [30] (D^-r^MziHi)t(7)M^;£0 

[3 2] JKfS^s [1 

] ~ [3 0] (D^-r^MZHES^M^o 

[3 3] 2-^f^n/^g, t°^;uit, 

[3 2] SEii(7)M^0 

[34] mtuisTn^mxitzvikfiK [32] tmom^ 
/£o 

[0020] *mwiz&til£s 71 (it (1 ) xm 
zti&it-s®) tm.mimm\t (it (2) x-mzti&itGfa) 
±v7i)^<fRfe?&zt[z&ys siit% ( 
it (3) x-mztizits®) zn&zttfx-z&o 

[0021] Stzs fcJL&Xfo&Ztfribs 7 X(it (3) x% 
ZfoZikSWi) hTrM^tf 

§&w£9mt&tzib<D]»te 
[0022] 3o ft® 

<&3Eitf><fciM&y, #gp<4[cfcuxft®-rst0<t-r-5 

SSfc-fb^£ibt"ii£icrtfItl^F£Jh,3o i2 i@J5l±(0Sf 

c*ib0£f&0£[*, £$£$£;!)<£ C3l&y, |H]i:^ 

L!#£0 

[0023] ##£§m::fcl^T r/NP>f>^j ^ &mM*s MMM? 
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[0024] *5E1311:80-c• rc i -c8 7)l,4-)1Aj L ft, M,XfTSW 1 -8.00iVuo 

TOIIRft3J'iliAMETIMME71(AX -pt a1*  L, f Irt ft, ) 911,X, I - )1,X, 

n -7°D EilA, 	V 11=1Eii,a, n -1/1,X, -(vii, a, 	ter t 

-V. )i,X, 	n --, :...)i,a, 	') •:.i 	)i,a , 	.7J-,.,)1,a, 	1 -) 

)1,1=1E/lA, 	n -•\-*•)1,X, 	V/•-*•)l,a, 	1 , 1 - ))( 	./l/ 	)I. 

, 	2, 2-')) 	11.//1ia, 	3, 3 -,;)(-)1,)l,X, 	n -,‘-1 -ii,a, 

atf n -71- 	/i/X4eerf GtLZ. 

[0025] *5E13J11:80-C FC,---.C47)1,4-',Xi L It, 	r c 1 -c 47)i,4-)liai 

L 71-4-XL/J‘GtSI -,itil*L, furls,)( 1-4-,X, i 1-4-,t, 	n - 

7°1=1E)01- ,X, 	V7°1=1E)l,71-4-_,X, 	n -)l,71-4-X, 	V V.  

AA-4- ,X, a Zi,  ter t- 1)1,71-4 ,I4iJW1-f GtLZ . 

[0026] *5E13J11:80-C 1 c 3  - c6 .> 1=17)i,4-)1,XJ L ft, 	3 ---.641:10P/Xig 

13\ 1.'D is WZIX7)1.4-ii,XVilil* L. .1M . _1f, 	i=i 	°I=1 EilA, 	1=IV.- 

AA, 	Ei 	:)i,X, atf ,1=1,‘-*•,)1414ffiel-f Gti,Z. 

[0027] *5E13J11:80-c rc i -c 47)1,4-)1, 71-Xi L ft, 	r c 1 -c 47)1,4-)I,g 

J LtaLiJ\GIS,6gVall*L, fiX11, )(ii,A-a, m.)1, - 7i-a, 

n -7°1=1E)l,71-X, 	V 7°1:1 E)1,7ta, 	n — 	11, 71-a. '-( %)/1/ 

7J-X, 34'U ter t- 	)1, 71-X4/JtVrf GtLZ . 

[0028] *5E13Alz-_80.--c ri \ EI )( 	)i,X_I 	L It, 	1 11:11±0/ \I=IY:AFT--CiTtilcam 

tttz )i 	)1,X 	-,,Eitil* L, f 11 .t1S, 	1- I) 7 )01- 1=1 ,i 	AA, 	)7)01- 1=1)( 	)1, 

, 	711,71-  0) 	)1,1t, 	1- i) 	i=i la) 	)i,g, 	1=1 la) 	)i,a, 	1=1 1=1 )( 

)i,a, 	1- i) v•ip 	.)( 	)i,a, 	')vi=i 	)i. 	, az): vsi=i 	.)( .)i,a4e 

[0029] 

ViGkl.e, 

*5EI311:80-C, 	1113a4aj Lit, litilazRitimart,41:80-c, a 

rAN/J‘Gititt-00< EqRlt1g1=1 -,t11*1- Z. b‘/J\Z 11101 	J L L -C 

It. fivta. i\IDY:4-g. -0c02- (c1-c47)1,i1,a) , — 0 CO 

2 —  (71-7-)1ia) s —OS 0 2 —  (C 1 - c 4 7)1,4-)1,a) , -0502 - (7 

WO 2010/098428 10 PCT/JP2010/053043 

[0024] rcT-Cgyyu^u&j tits utmwitf i ~8mo)m*U(D 
L, mz.lts >^;uSs x^;uSN 

n-^°Pt°;USN -rV7°Pt°;USs n-^'fibS, -rv^'T;uSs t e r t 

-zf^jisgts -fvO^uSs 1-^^ 

J^°P t°jH, n-^Jrv;usN -r 1, 1 -v/^;u^;uS 

\ 2, 2-yyf;^'fji/S, 3, 3^;u^T;uS, n-^fjbS, 

-7h^T;US^^lf bft<g>o 

[0025] rc1~c47;u=i^->Sj <t(is rc1~c47;u^;uSj 

(tTr^vStfrbft^^ERfcU Ami* ^ h^FvS, ihm n-
y°n t°;U7h^v®N -f V^°P t°;U7h^i/S, n -^^;U7h^vS, -f 7^ 

;U7|-^VSN &t£t e r t -^^;U7|-^vS^^lf btL-g)0 

[0026] ^f§0J[cfciM: rc3~c6v^ PT;U^;USJ <t(iN 3 ~ 

bfr£il^7 £EP*U v^P70P t°;uss P ~}=f-

p^vjuSH^if t>H&0 

[0027] ^f§0J[cfciM: rc1~c47;u^;u^7hSj <t(iN rc1~c47;u^;uS 

J "if JUTTI~SS x51;u^7t"SN 

n -7°P t°;u^7t-SN ^fv^PtfmS, n-^;u^7hSN -<y^;u 

T?1"SN t e r t — btL<§>o 

[0028] ^fg^dfcl^T r/\p^^;uSj t Its M&\2k±0)'\n?^=f-1*W&£ 

titz* U Mz.l£s h >J ^;u^p^^;uSs v7;^p>f^ 

S, ^;U7hpy^;uSN h'J^pp^^;uS, ^ppyf^Ss ^PP> 

T;US, h'J^p^^^;uSs v^'p^^fibS, M'^P'E^ 

^(f b^l<So 

[0029] ^fPJdfclMTs TOISj <t(i, MglJSJSX[«SISJSI|[cfc^T, £ 

JfcSSCfrblfftTlK J^^XliJl^a$-EP^t"-g)o r^llSj <t Lt 

(is $1*.(£s MD^JI^S -oco2- (c^c.T^ii/S) s -oco 

2- (7i-;H) s — oso2 — (c1~c47,;i/*;u&) * -OSO2- C7 
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i=)lia) , Rft)7%)=,714a ( — N±EN) 4ffieliGtLZ. V:_', &

h11-z, c l -c4 7)1,4-)1Aiti-3igo/Ni=iii:4g -efftiltvc 

0 -ct,„<, 7 i =)liaft 1 — 311:0, /N 1=1 ii:4;gRft c i —c 4 7)1.4-)i. 

a-CiTtfAtt-Co-C4_,„0. tzt-L'l„ 	Lt,Gfzilq-k- 41,ts.f,N. 

[0030] 	1- 4<gtaoigsEXJ Lit, 71<figa -iggil-- Za -ptil*-4-- Z. 	La),,5tS. I 

4<ggaoigsiaJ ft, WAgiff3J1T71:1,TAIreZffi, i--)1,Aiggia, =,i) 

)1,i- -)1,Aigsia, iA -)1,Aigsia, t)1,7Kt-I-Aigsia, *A7-r 

.A.igsia, A)1,7kt-I-Aigsia4(:=3,\ffitt, f irtff, •))1,71-4-, 

)Iia, )( 1-4-,i1-4-)( )Iia, 7m=)1,71-)( )Iia, 72t,)1, 

)I-X, 	4 — V.1=17 it ,11,)( 	Jlia, 	',1=17°1=1E)1.)( 	)1,a, 7') 

)1,a, 	"1=1/i)1,*)1,a, 	,I=1,‘4-,)1,a, •:»1,a, 7J-)1,1--a 1- i=i,  

:»1,a, 	4— ())( )1,7::.-1/) t)1,7K=)[»[A, 	4—)()i.x)i. 

7-r =)1., »I,a, 	9 — 7 	1- 	=)1,)( 	)i,a, 	4 — El))1,a, 	1- i))( 

)1,,ii)i,a, 	ter t —/1.'))( )1,,i))1,a, 	ter t —/1.')7 

i =J1,',') AA, 	1- ') 	'/ 7°  D E)1,,i))1,a, *)vi--.)1,a, - (c=o) - 

	

(c1-c47)1,4-)1,) , , V-01,a, 	4 —71-4- V —,': 	/ -(J1,a, 	E 

/ii=1-(J1,a, ))I,iA-)1,a, 	1 -7y7)1,7J-4,t)1,7K=)1,a, 	t 

e r t— V.  1- 4-',t )1,*=)lia, 4—)i)i.x)i.7-(=)[»0J-4,t 

)1,7K=AA, 	2, 	4 —))( 	)1.•', 	1-- 3 --01,71-4-t)1.*=)iia, 	2, 

2 , 	2 — /- li 	1=1 1=1I 1- 4-',t )1,*=)lia, 	E=JI,A-4-',t)1,7K=Jlia, 

,))1.71-4-',t)1,7K=Jli, — (C=0) 	NH— (c 1 -c 4 7)1,4-)1A) , 

A)1.7k=)1,a, azfl-)1,iA)1,*=)1,a4, 	‘i)-, 	(T. W. 	G 

reene)RZfr,v`Y (P. 	G. 	M. 	Wuts)t, 	1-Protect 	i 

ye 	Groups 	in 	Organic 	Synthesis 	("A3ta 

, 1 9 9 4 	) , 	(Mr 4 ta, 2 0 0 6 	) J 07 i J —)1,0iggialZEN 

41,ZX4-ei-fZLLffi-e - Z. tzt.-L, LLizfoT7L,Laizilmt,-4-t, 

4<ggaoasiaL L,--ctiipItLza-ettift,N. L LT', A LL -004<fig 

oasiait, xffifitXmoilf-lizA<EgaoigsiaL 1_, -CJEll LNIDttZta) 

WO 2010/098428 11 PCT/JP2010/053043 

x-;uS) N Xliy7V-^AS (-N + =N) bft<g>o Aft St 

S£tiJ5Jct~<§K c1~c47;u^;uS(i 1 ~ 

7i-;uS(i 1 ~3{@(7)N ,~c47;u^;u 
STrM^^tLTl^Ttcfcl^o fcf£U 

[0030] r7KiiS(TM£HlSj <t(i, 7KiiS^«ISf £S£En*f 6„ C0<fc5fc r 
7KSIS(7)^HSSJ Ii, x-xyu^^ISS, v'J 
yux-xyu^^ISSs h^tlS, 

> h^vx h^v^^;uSN ?x-;U^7M^;uSN 

4-^pt7xtviMfiH, y^P7°Pt»fji/Ss 7'J 

;uS, ^P/^U^US, v^p/\^v;uSN H>>;;USN 7h;uh--hP^< 

>v;uS, 4- (V>T;U75/) 4->^;ux;u 

_;UH>>;;USN 9-7> h^-;u^^;uS, 4-t°=i|j;uSN h 'J > 

TJU V 'J yUSN t e r t — T./U V'J ,/USN t e r t — 

x-;uv'j;uSN h'M v^°p t°;uvij;uSN 7^;u5;uS, - (c = o) -

(CI~C4TJ\,*J\S£) S H>W;USN 4-7h^v-^>^y>r;uSs t° 

AP-T;USN >T;UXXX;USS 1 t 

e r t--? h^v^;U/K—;uS, 4-y T;UX;U^^_;UH>>;;U7|-^V^ 

;U7«-;US, 2, 4-y^fj^> h- 3->f 2, 

2, 2 - h >J 1 p PX h^v^;U/K-;uSs t:N-;U7h^v^;U7K-;USN K 

- (c = o) NH- (C T ~C47;U^;US) , 

> ̂  >X;U/Ix-;USN St/ h;ux>x;U/1x-;uS^N ^'J—> (T. W. G 

r e e n e) ~BiXS^J V*J (P. G. M. Wuts) Ms l"Protect i 

ve Groups in Organic Synthesis (M 3 fifii 

s 1 9 9 4^) \ (^4JKs 2 006^) J 0) 7 x J -;K7)^HSS[ZlHii £ 

*l£>g!!£^[fSZ<tJ&<T?#§0 tztzLs ZZlzm^Ltz^lzm^^tlts 

7KiiS0f£!iS<!: ::t\ A t LT(7)7Kii 

S(7)^!SS(is X^ii^JlTL(7)lin'[37KiiS(7)^HSS<!: 
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Z. f il •t1S, •: =»[,a/Jqgsiaotials-, A-X-ftP h CH2 -0- L 

ISZ . 

[00311 	*5E13A I:811.  Z Ft )1,7K',/lia0IA -)1,AiggiaJ Lit, aatzt 

)1,7K=.)1,a0gtxmLimi-s-L, ix -)i -fM-4-- Z, t)i,7,)1,X - 

iggi-4-- Za - ptii*I- Z. (e). --5ts. rt)1,7)1,X0ix -)i,Aig,lia_i 

L L-Cft, f Irtft, 	C 1-c67)1,4-)i,a, 	9 -7/1.71-1,=)1.)( 	)i,a, )(1- 

4-=.)( 	)i,a, )i 	)1,71-)( 	)i,a, T 1- 7 t K 1=1 E. =)1,a, T 1- 7 t 1: 

1=17 	=)lia, 	)i 1-4-',I 1-4-',)( 	)1,a, 	2 - 	(1` 1) )i 	)1,',1))1,) 	1 1- 

4-',)( 	)1,a, •')/1,71-4-',)( 	)1,a, 	E/i1=1(J1,71-4-',) 	)1.a, 	7 i 

=)1,7-t 1-4-',)( 	)i,a, 	1- i)-( v701=1E)1,=,[))1,)()I,a, ,i-v•i=i 

7 mt,)1,a, a— )i 	)1,7 mt,)1,X, /i—)( 1-4-77J- ,)1,X, 5' 

,)1,X, 	t)1,7K4---:-Z F 	)1,a, /i7-7 ‘i, :-ff:JJ )i,7K4---  -•-z F 

)1,a, 	N - 7 	)1. 	:::. 1) 	)i,a, 	2 , 	2 , 	2 - 1- 1) 	DM i)i,a, 	2 - 

/ \ i=i i)i,a, co-/7 1=1 D 7)1,4-)1,a, 	2 - 	( 1- I) IJI,', I) M i)i,a 

, 	2 -)( 	)1,71-i/lia, 	1 , 	3 -')7=J1,- 2 -))I,a, 	2 - (/i 

-= 1-1=1 7 i =J1,A J1,7 i =J1i) i)i,a, 	2- (/•-- 1 )1.1 :A/1,7k 

=)[,) i)i,a, 2- (2 	̀-E')')/W i)i,a, 2- (/i-)( 1-4', 

7 i =J1i) i)i,a, 2 - ( 	7 i =)1.*A 7 -r J ) i)i,a, 	1 -)()I, 

-1 - 7 i =)Iii/lia, 2- ( 4 -7-t 	)1.- 2 -= 1-1=1 7 i =)1,) i 

)1,a, 	2 -'>71 i)i,a, =)=.1=1,=1E)1,)( 	)i,a, =,1=1, ,)1,a 

, =.1=1,‘4-=,)1,a, 71))1,a, )(i))1,a, 	2 -)( 	)7.  1- - 3 -1 ,- 

2 --(Ji,a, 3-) 	)7.  1- - 2 - (7'1,=)W a, 3-7TH- 1 - (JI. 

, 	4- 	( 1- 1) ) 	)1,',1) )1,) 	- 2 - 7. -:- 1 --(Ji,a, =,:ti--.)1,a, 

a -))1,=.,J-3..-- )1,a, 	7°1=I 7'- 2 - 	JI, (7°=1/i)1,*)1,) a, 	72 

=AA, 2 , 	6-)')L. 2 , 	6 - ')( V 7°1=1 E)1,7 i =)1,a 

, 2, 	6-) (t e r t-/W -4-)()1.7i=)li, 2, 	6-') 

ter t -/W - 4 -)( 1-4-7 i =AA, /i- ()( 	)1,71-) 7i 

=AA, /.':.. 	7/1.71- 1=17 i=)1,a, ,, ,.J=.))1,a, 	F. i)7,=)1,,( 	)1,a, 

WO 2010/098428 12 PCT/JP2010/053043 

t'fcSo A — x — lip h CH2 — o — <t 

fe<§>o 

[0031] r^yuTtt^vyuScDxxxyu^^iSSj tits 

;U7tt>v;uS(T)ii^Jl^L, ^;u/t^v;us£ 

f^Elf <§>S£En*-f <§>0 r^yuTtt^vyus^xxxyu^^iSSj 

tLtli, $]*.[£, c^c67;U^;US, 9-?;u7ru-;u^;us, > h 

^;USN f h7t Kn t°7-il/S, rh7t F~ 

p?^-;uSN y h^yxh+v>f;i/S, 2- ( h >J * T;uv 'J;u) ih 

^v^;uSN ^>v;U7h^v> ̂ ;uSN tMp-f ;u7^vy^;uSN ?X 

-;U7i? h^v^;uSs h'M V^°P t°;uvij;u> ̂ ;uSN 

^x^-->;uSN o(-/fjb7itvil/Ss — t h+v77'j"VJUSN x 

v;uS, K^;uS, J^-Tx/^>if>^;U7tt>^5 

;USN N-7^M5 F7fJl/S, 2, 2, 2 - h 'J 1 P PXfjbS, 2-

/NPifjH, aj-^PP7JWSs 2- ( h 'J ifJbv 'J JU) x^;uS 

, 2T;u^7hx^;uSN 1, 3-yf7-^-2-^fjl/S, 2- (/* 

7-zhP7i-il/XJl/7x-Jl/) x^;uSN 2- (/<?-h;Ux>x;U/tx 

-;U) X^;USN 2- (2 '-t0|Jv;U) x^;uSN 2- (/^-> hJpv 

^x-;U) x^;uSN 2- (v?x-jUTfsXyj /) x^;uSN 

- 1 -?X-;ux^;uSN 2- (4-7i!fil/-2-zhP7i-Jl/) x^ 
;uSs 2-y7/xfjbS, vy^P7°Pt°^fJl/S, v^P'OTJUS 

\ y^P^yjl/S, 7'J;USs >^'J;USs 2->fJl/^h-3-x>-

2--r;uSs 3-/fj^h-2- (7°u-ib) s, 31--r;u 

S, 4- ( h'J>^;uv'j;u) -21->r;uSs v>^-s;uS, 
7°P2->rw;u (^P/^U^JU) SN ?x 

-Jl/Ss 2, 6-y>fjl/7x-,(bS, 2, 6 - v-T V7°P t°;U7x ~;US 

\ 2, 6-V ( t e r t -4-/f Jl/7i-Jl/S, 2, 6~V ( 

t e r t -^;u) -4-y hJFy7x-Jl/Ss /^- (> ̂ ;U^7h) ?x 

-ii/Ss ^;U7hP ?x -;uSN H>>;;USN h'J ?x-;uy^;uSN 
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7 i=)1,)( 	)i,a, 	EA (71-)1 1- -- 1- D 7 i=J1i) )i 	)i,a, 	9 —7 

1- 	=)1,)( 	)1.X. 	2— 	( 9, 	1 0 — )71-4- V) 7, 	1- 	=J1i)( 	JI.a. 	5 

— )/:•JA/ 1))1,X. 	1 — Et,=)1,)( 	)i,a, 	2 — 	( 1- ') 7/171-1=1)( 	)1. 

) 	— 6 — 	1=1 	=)[,)( 	)i,a, 	2, 	4, 	6 — 1- 1) )i 	)1,/=»[,a, ,i- 

v•i=1=»[,a, A-A, 1--= F- 1=1:=»[,a, ,i-=1,1=1,,=))1,a, 

,i-)(1-4-=./=»[,a, 	2, 	6 — ))( 1-4-,/))1X. 4— ()( 	)1. 

A)1.7 -r =)W •))1a, 4 — A)1,7k,=»[,a, 4 —7 	1:)(  1-4- 

:=»[,a, E/1=1=)1,a, 4 — E 	=AA, ,i._ p —.:),I,a, 	1-i) ,( 

)1,=.[»[,a, 	1-1)i)1,=.1))1,a, 	t e r t — /1.'))( )1,=.[))1,a, 

-r v 7°D E)1,.;)( 	)1,=..i))1,a, 	7 i=J1,.;)( 	)1,..i))1,a, 	.;- 	( t e r 

t — /W 	)( J1,',i))1,a, 	1- i)-( V 7 °I=1E/1.,i))1,a, 	cl-c67)1,4- 

)1,7J-a, 7J-.*--v-)1a, 	2 —7/1.)1.— 1 , 	3 — 71--*--  V') :as 	4 — 

7/1, )1,—  5 — t 4- V — 1 , 	3— 71-  4- -- V ') 	a , 	2, 	2 — EA 1- 1) 7/1. 

71-1=1)( 	J1— 4 — 7/1)1—  5 — 7J-4- V — 1 , 	3 — 71-4---  V') =),a, 5 —

7/1J1—  4 — 71- 	V — 1 , 	3 — )71--*V 	:X. 34Z1:71- / :X4, 

	

'ij—:.J (T. W. 	Greene) atfr,v`Y (P. 	G. 	M. Wu t s) t 

rp rotect i ye 	Groups 	in 	Organic 	Syn 

thesis 	("A 3 ta, 	1 9 9 4 	) , 	("A 4 ta, 	2 0 0 6 	) _I 0)])1.7K 

4 ,11,a0IA -11AiggIal:--Eil 	41,Za -eli- Z L L ffi"--eZ. tzt.-  L 

. L L lzfil7T7 L ttalzIRT 	41.-r, t)1,7K.*=.)1ao4 maL L "rtIJJEll 	41. 

ZX-Ctt.ff,, O. 

[0032] *5E13A1z8(tZ rt )1,7)1,X07 7-Z KAamaJ L ft, amtzt)i, 

7K',)1,a0t)1,7K=)1,MXIglziMIS-L, 7 7-Z I.: -fMtZ, t)l,7K, 

/lA -.1gigEt Za -,itri*I- Z 0 L 0 ck 5 IS rt)1,7)1,X07 7-Z KAasx 

aJ L l,"-C ft, f Irt ft, N, 	N —))( 	)1.7:=. / a. 	E 1=1 i) )=)l,a, 	E'' 

i) =)=)1,a, 	5, 	6 — 	t lz 1=1 7 i j- 	1-')'i) 1, a , A-A, 1, -a 1- 1=1 7 i = 

)1,7:---../a, 	N-7—=1-1=1-(1:1))1,, 	N-8—=1-1=1-1, 	2, 	3, 

4 —- 1-70 KI=14-/ i))1a, N —7 i=)lit 1:))1,a, RyN, 	N' 	— 

WO 2010/098428 13 PCT/JP2010/053043 

tfx (7h;u h--h • -;u) 9 -7> 

h^-;u^;uS, 2- (9, 1 o-v7h^v) h^-;u^;uS, 5 
-vH>yxHij;usN 1 - t°u-;u> T;uS, 2- ( h 'J ^;u 
) - 6P^E-;U>^;uSN 2, 4, 6 - h 'J >^;u^>v;uSN /^~ 
^•^EH>>;;USN 7h;u h--h P^>V;USN /<?--h P'OVJUS, 

h^vH>v;US, 2, 6-y/ h + V^<>yMs 4- Ofib 

x;u^^-;u) 4-X;U7txK>>;;uSN 4-7vF7 h + V^ 
>v;uSN t°^p-;uSN 4-t°=i-;uSN /^-P-H>>;;USN h 'J* 

T;Uv'J;uSs h 'J X^;UV'J;USN t e r t-^fJbv^fjby'JibS, 

^V^Pt^l/yyfJl/y'Jil/S, ^xz^y^fJl/y'JJl/S, v- (t e r 

t-^;u) >^;uvij;uSN h 'M V7°P tf;uvIJ;USN c^cs/ii/^ 
;u^7hSN 7h^^V-;uSN 2-y;u^;u-i, 3-yt^+tV'J >S, 4-
7;u^;u-5-7h^v-1, 3-Th^yjv>SN 2, 2-exh'J?;u 
Thpy^;u-4-7;u^;u-5-7h^v-1, 3-Th^yjy>i, 5-
7;u^;u-4-7h^v-1, 3-v7^y^>SN >S1K 

> (T. W. Greene) (P. G. M. Wuts)^ 

N TProtective Groups in Organic Syn 

thesis (H3}^ 1 9 9 4^) N (H4li^ 2 0 0 6^) J (Dt>)ls<$ 

^v;uS(7)xxx;u^{£IIS[::=Ei6£;lx<g>S£^[f & tzt£ L 

[0032] ^f§0J[3fcx[t-g) -v;uS(7)7$ K3H£!ISj <t(iN 

L, 75 ^;U/t^v 

;uS£f£!I-f <§>S£En*-f £0 r^;u,-tt>v;uS(7)7 5 K^II 

Sj t LT(iN $JH.(£\ N, N-y/fjb75/S, eP'Jy-JbS, 

Uv-JUS, 5, 6-yt KP7it>h'Jy^S, tibh--hP7i-

;U7 5/S, N — 7 — - h P-r > K'J;USs N-8- — hP-1, 2, 3, 

4-fh7t KP+y UM, N-7x-ibtF7yibis MN, N' -
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(`)7°1=1E)lit 1-=‘.;)1,a4, 	‘ 1) — :.J 	(T. 	W. 	Greene) aZfr) 

vV(P. 	G. 	M. Wuts)t, 	rProtect ive 	Groups 

in 	Organic 	Synthesis 	("A3ta, 	1994), 	( 

Z41a, 2006) J 0t)1,7K-*Jlia0iggIa1ZiTiEntLZa -ellZ 

L Lffi•-•eZ. tz t:-' L. L LIZ:f117T7LtzalzIRTttf, t)i,7,)i,X0 

amaL L-cti.111141,27---z J X-ettft„LN. 

[0033] *5E13J10 -5, f irtft rcd 4 0 rcJ ft0.X1g-*L„ --oTCz.f7j- < 

zVitaXtz -*to firtft, 	rci— cd ftaXtc 1 /JNI=DMX0 6 • -ec) 

14,4 	-*1-. 4_,64,"--eZffi, *5E13J11:8o-c, MXtzffiXtsttft, - -,g) 

77:Xf,,, -  4 - Z- ..0a -,itii* -  4-ZLLL Z.I 	f Irtft, 	rC 1  --.C 4 7/1.-*/1. 

aJ ft, 	r C 1 - • - • C 8 7 11,4 -11,ai -Ctat Z7 )1,4 -11.a0MMW 1 /JNG 4 

"--CZ4_,0 -,tri*-4-Z. 9th0a1:81tZgX0C)f)kl,q, ille-CZ. 

[0034] *5E13Alz-j-s1tZ 1.)7V=r)./AXJ ftitI-1:MA4Z. b\lJNZilL L-Cft 

, 7 viEtt, ttattg, Atilt, 	,-'74Ett, atf - 1-7)i,71-1=i7K:A14-

eli- ZLLffi-eZ. 

[0035] *A13J1--e4t1,111-- ZEVI,1=TOIEL) --eZ. 

T f 0 : 	I- 1) 7/1,71- 1=1)( 	:.JA)1,*=)1,71-4./a, M s 0 : )i 	:.JAJ1,*= 

Jli7J-4- ,a, 	T s 0: 	1-)1.IA)1.7k=Jli7J-4- ,a, M e : )i 	)i, a, 	E t 

: i)i,a, 	n-Pr : n —7° 1=I EA,a, 	i - P r : 	V 7.1=1 EA,a, 	i - 

B u : 	V V. )i,a, 	t-Bu: t e r t-)lia, M e 0 : )( 1.-4-/a 

, Ph : 7i=)1ia, OA c : 7-t)1,7J-4-=..a, 4 — Me 0— P h : 4— 

)( 1--* -7i=J1ia, 	cy : 	1=1 '‘-*',/lia, 	P i v : E/i1=1(11,a 

*5E13Jlit, 	0,12,A (1) 

[0036] 

WO 2010/098428 14 PCT/JP2010/053043 

V-f 7?°P tfjUt > (T. W. Greene) 

'y'7 (P. G. M. Wu t s) i, TProtective Groups 

in Organic Synthesis (W> 3 fifiu 1 9 9 4 ̂ ) N ( 

H4li^ 2 006^) J (7)^;UTtt>v;US(7)^HSS[Z=Hi6^tL-g)S$-^[f-g) 

zttfx£&0 tztz L, zzizm7jkLtzg>izm.'££jn~Fs ^;U7t^v;uS(D 

[0033] mis rcj wo rcj itvtmw^zmL, ^omzn< 
mz.Hs rc^Csj 

l5EI$-^t"o ^^5AyT:*0) 

m.<§>-?• (DS$• E~f~<§>^<t<tfe<§>o rC-I~c4"7;u^r;u 

SJ ii, rcT-CsTyu^yuSj T^#t"£7;u^;uStf)i?tllf^ 1 frb4 

Trfe-g)t(7)$-EB^t"-So -ffe(7)S[cfcMt-g)^^il(7)^l^|p]4iTrfe-g)o 

[0034] r^^V-^ASj li^^MLi^o frfr&i&h LT(i 

\ yyltiks a^-fb^E, HLXST-

[0035] *#§"f £ BSf^It JMT(7)i y X* fo & 0 

T f o : h y ^;U7|- • y £ >x;U/tx - ;U7|-^ vSN MsO:^ >x;U/tx-

;U7|-^VSN TsO : h;UX>X;U7tx-;U7|-^vSN Me : Et 

: X^;USN n-p r : n-7°Pt>S, i - P r : ^V7°Pt°;l/S, i-

B u : -T V^'^;USs t - B u : t e r t MeO:> h^vS 

N P h : 7i —;USN O A c : 7i?^;U7|-^ vSN 4 -M eO-Ph : 4 -

/• h^V-7i —JUSN Cy : V^p/s^vJUS, P i v : tMP>f;US 

*#§0J^ luSHit (1 ) 

[0036] 
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[1b6] 

A X . 
(1) 

[0037] -e*41,Z4EttL, TEA (2) 

[0038] [1E7] 

B 	- H 
(2) 

[0039] --e*41,Z4Eti-ttL -, 3341X4Ett4?`±-F1-.:80-catt? --ZLLIz. 

Z, TEA (3) 

[0040] PiE8] 

R1  

- A X 	B 
(3) 

[0041] -e*41,Z 7 ==)1,ff#44k„rtitai* -Nial-ZAizIMI-Z. 

[0042] ram (1) az): (3) rri, Rift, A<Xig, Rit/Ni=i/fliEg*I- 0 

[0043] Ritz:8(1. z r/Ni=iii:4;g_i LL-cit, ±PAR7-, Rft7 *:,XR/JqzT• 

L < , 	G1zft7 v,Xig/JqiT 	L00 

[0044] R 1 	i*L L-c ft, 71(XiglAiT 	L 0. 

WO 2010/098428 15 PCT/JP2010/053043 

Mfc6] 

R1 

[0037] X-mZti&itGtots TSHit (2) 

[0038] [itl] 

[0039] xmZti&itSfatZs 

hs TBHTC (3) 

[0040] [lb8] 

[0041] x-mztiz?ZH&IZM?&0 

[0042] fllEit (1) &rs (3) R1 (is X&'Wfl'JMT&mto 

[0043] RMzfclt-g) r/\p^>Jl^J t LTlis y 

L < , £ Ll^o 

[0044] R^ftiLtlt 
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[0045] 0,12,A (1) at): (3) *, 	R2ft, 7.1(Xig, 	,7JX, =1-DX, /Ni=i 

/1:4;q, *)vi--.)1A, Rft/Ni=i)()I,X*-4-0 

[0046] R 2 1:8 ftZ 1- /N1=1 it:4_l L L-C ft, AXEglAiT 	Lo. 

[0047] R 2 1Z8(tZ 	1/ \ I=1 )i 	)1,a_i 	L L-Cft, 	i=i1=1)( 	)i,X, 	)1=11=1)( 	)L- 

, 	1- 1) 	i=i1=1)( 	)1,X, 	Rft 1- ,) 7)01-1=1)( 	)1X/JqiT• 	Lo. 

[0048] R 2 1*L L --C ft, 	,7J X, = 1- DX, Rft*)I,7-z )1,XffitiT 	L < , 11:1--C 

4_,, 7 I affitiTL,LN . 

[0049] 1Il,12,yt (1) RW: (3) WI, Aft, 71(X1g, 	cl-c87)1,4-), 	c 3  

-c6 ,1=17)1,)1,X, 7i=)1A , 7sy,XJg 	(x/AtieOt

iA  

h'elzIRZ 

) , Rft7I<EO.RSEX (x/AgXEgOilef=131qZ) 	-*1-0 LL-e, A 

L L-co*Naoamait, xffigtxm-ezileiz*EtaoamaLL 

-CJE110GttZt0--CZ. f 11 .tft, igmal»i,a0±1,-s-, A — X — ft 

PhCH 2-0 — LtsZo 

[0050] •V:_-, Aft, 	1 -311:10M4X-Cff#441.--00--Ct,,<, /JN/JNZITIfAX1t 

, /Ni=iii:4g, cl-c47)1,4-)1,a, cl-c47)1,4-=.a, c1-c47 

)114- )1171-a, C 3'...  C 6 	D7)1,4-)1,a, 7i=)1A, 7iI4.a, a 

Z. E ,)))1A/JNI=DISZII/J‘GillfttLZX-*-4--. 

[0051] Alz8d- Z rcl-c87)1,4-)1Ai LL-rft, )()I,a, i)i,a, 	n - 

7° Q E/lia, 	V7° 1=1 E11. a, 	n -)lia, 	'/)lia, 	ter t- V.  

)1,a, 	n -•':/lia, -(%),':)1,X, Rft-71-, :)1,X/JqiT'1,< 

, 11:1-Ct-f %))1,X, Rft-71-, :)1,X/JqiT'l, < , 	Glzft-f V V.  

)1,XffitiT 	L 0. 

[0052] Af*LL--Cft, c l- C 5 7)11•*)11aNIT 	Lo. 

[0053] 0,12,A (1) RW: (3) *, xft, Mf-i(tzt:_'1_„ Affi, 7i=)1A, R 

ft7vX1gOilefzIRZ. ), RftfigXig -*-4--. itret, EgXEglAiT 

• 1_,L.), ,, 

[0054] 1-0,12,A (1) WI, 	Yft, 1181'f 	-*to itret, iN1=1/1:4g, -0 Co 2 

- (c1-c47)1,4)1,a) , -00O2- (7i=)1,a) , -0s02- (C1 

WO 2010/098428 16 PCT/JP2010/053043 

[0045] flfraEj£ (1) &TS (3) R2(£, 7KHJ1^ -hnS, /\P 

/frJUSJUSN X(£/\P ̂  

[0046] R2[zfcMt^ r/\p^>Jl^J tLtli, 

[0047] R2IZfcMt-g) r/\py^;uSj <t LTIi, ^ P P y^;uSN v^PP^JU 

SN h'J^pp^^yuS, Xli h >J 7JisJ-n* LI^„ 

[0048] R2^ftiLtlt V7/S, - hPS, X(i/1"N;U5;US^$?^L<, ^Tr 

[0049] IfjIHit (1) Rtf (3) 4\ A(iN 7K^J1^ c, ~c8T;U^;USN c3 

~C6y^P7MiH, 7xZjbS, :7y||Jl^ (X^$S^¥(7)li^[C|5|^ 

) , X(i7KiiS(T)«HSS (X^ii^Jl^(7)li^[Z|51^,) zmto ZZX\ A 

t LT(7)7KiiS(T)«HSS[i, L 

Tffli^btL-g>t(7)Trfe-g)0 #ij*.(£\ f£!iS7b^>v;uS(7)iin\ A-X-(£ 

P h CH2-O-<!:^:§0 

[0050] £tzs A Its 1 ~3{@(7)M^STrM^^tLTl^Ttcfc < „ frfr<g>it}&S(£ 

\ /NP^V|^?S C -i ~ C 4 ̂ yU^r^USN C1~C47Jl'^;JF"VSs C1'V'C477 

;u^;u^7hSN c3~c6y^P7J^iH, ^x~;uSN 7iy+vS, & 

t/1° U v;USb & £ ff b M <g> S £ ̂  o 

[0051] AlzfcMt-g) rc^CsTju^uSj tLtlis i^;uS, n-

7°Pt°jl/Ss -rv^°Pt°;uSN n-^'^;US, -Tv^^;uS, t e r t-J' 

T;uS, n-^>^;uSN -fvO^uS, ;m*7r'<>T;uS7W£ L < 

* v^^;uSs ^bCli^v^f 

;uS^£F£ Li^o 

[0052] A^<tLT[i, C1~C57i^S^fSLl\ 

[0053] IfjIHit (1) St; (3) 4\ Xli, A^\ ?i";uSN X 

K tpv&s 

£ Ll^o 

[0054] lijlHit (1) 4\ Y(iN J&lfS£^t~o /\P^>J!^ -0C02 

- (C1~C47;U^;US) * -oco2- (?i_;uS) N -oso2- (c. 
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,c 4 7)1,4-)i,a) , -Os 02- (7i=)1,a) , Rft)-7 V=r,AX/AT 

. 1_,LN. 

[0055] Y L L-C011aigffi, 	1- 0 C 0 2  - ( C 1 ^-• C 4  7)l,*)i/X) J , 3Z ft 1- 

0 s 02-  (Ci ''' C 4 7)1,4")(A) J "-CZtEf-i, /PiPZYI=1:10 1C1-C47 

)1,4-JIAJ 	L L.-Ca, 	$ 	)i,X/JqlT. 1_,LN„ 

[0056] YL LT 011aitgffi 1 - 0 C 0 2 - ( C 1-  C 4 7)1,*)1,g) J , Rit 1-0 

SO 2 - (C1-C4 7/1.4Jlia) J --CZ±AlS", /J‘/J‘Z Y 14:1 0 1C 1-C4 7)l, 

4-AA j ft 1 -3400i\i=iii:4g -efftiltt,--co-ct c o. /J\/J\. 	1/ \El 

it>ig_l L L.-Ca, 7 v ,XigffitzT. 	L < , litz 3.007 vXJ:q -CITIIA 

tkv-COZ L L lAT.  L O. 

[0057] Y L 1_, -C011ataffi 1-0 CO 2 - (7 i=)1,) J , Rft 1-0 S 0 2 - 

(7i=JI,E) J -eztse, b\h‘Z Y 11:1 0 r7 i=i1,C ft 1 -34®O. 

,\Dif:4F,RItC-I-C47/1,4-Jlia-CiTtiAttl."-Clivrtcl,N. 13\b‘. IC1  

-C4 7/1,4-JLJ L 1."-C ft, $ 	- )i,X/JqlT. 	L O. 

[0058] Y LL-c0Attaffi I - / \El it :4:g 	_1 -ezilf-i, 	1- /\Ellf SIR 	_l L L 

"r ft, 	r)Xig, AXEq, RittitAR-TffitzT 	L < , 	z4_,1:1:1 	17XJ:g 

, RItAXIgbqlT. 	L I,N. 

[0059] 1- )7 V=r)Agi (tilt - ffM LT4Z. Y LL-C011arfaffi 1)7V=i-'7 

LAJ 	-A-4--vaf-,, 	1- 7V=r714Xi 0/IL L'C ft, 	H 	7)l,71-1=17K5 

:AtLiAlT. 	L O. 

[0060] Y.f*L L-C ft, 	r) Xig, AXEq, Rft H') 7)14-  1=1)( 	:AJI,* 

=)1,A-4-X4ffitiT. 	Ll,‘. 

[0061] 11472,Tt ( 2) WI, 	Mt. 71(Xg40 

[0062] 1T47,2,A ( 2 ) a ti,  (3) 	1:1:1, 	Bit, Tria-itb‘GiNtRtti_za-*-4--. tsls 

, THECA-AOMMOMI-84 ft R 3  tZeetZ 4_, 0- 	I.) , Vflijoe,trit, 

A ( 2 ) Tft7.1(Xffilz, A (3) -C1t7i_-_)1,11:-_M-S4--ZtueZ. 

[0063] 

WO 2010/098428 17 PCT/JP2010/053043 

~c4:r;u^;uS) * -oso2- (?x-;uS) , 

£ Ll^o 

[0055] Y t LT0IKHS^N r-OC02- (CI~C47J\S*JU&) J , XI£ I"-

oso2- (c1~c477;i/^;uS) J T?&<5J§£S frfr&Ytpa) rc1~c4/' 

;U^;USJ tLtlis y T;USTW£ Li^0 

[0056] Yi:lt(DKP l"-OC02- (C ,~C A7 )\,*)\,&) J N XI* T-O 

S02- (CI~C47J\S*J\S&) J frfr<g>Yc£(7) rc1~C4T>'U 

^;USJ li 1 ~3fi0/\n^>H:F-T?ifiill£*iTi^T:fe»<fci^o r/\p 

Ll^o 

[0057] Yt LT(7)j&if&^ r-OC02- (?x";US) J N Rl£ l"-OS02-

(^x~;uS) j tr&<g>i§^N r^x~;uSj (i 1 ~sm<D, 

/\P/f>Jf,TXIiC1~C47;U^;US^M^$^t:L^TtJ:l,ko TCT 

~C47;U^;USJ <!: LTIi, > T;USTW£ Ll^o 

[0058] Yi:Lt©liii^ r/\p^>^j r/\p>f>j^j t u 

Tlis L < „ 3 

\ L L^o 

[0059] i£ik£Bf$,Lm&o Y tLZOmm&tf 

ASJ (7)^<!: Ltlis X h^?;U7TP7t^ 

Ll^o 

[0060] Y^fttLtlt ^HtJ^ Xli h'J7;U^-P>^>X;U7tx 

ii\ 

[0061] fuSEiS (2) 4\ HliN 

[0062] ItjiHiC (2) &t/ (3) 4\ Bl£s TIEitfrbMIR£ft£S£a-f o ftfc 

it (2) Tr(i7K^Jl^l3N it (3) t'tt7x -;USl3$S^f 

[0063] 
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[1E9] 

5  ;55  N.,...--- S 	
N5S55 1  \ 

N 	/ 	, 
N 	

I 
-......„.........„\-- 

.Ru 

R 
R4 	

4 

[0064] 11:1 "-Ct. ll-FOX/AiTLI,N. 

[0065] [1E10] 

‘sgss  -..„._..--S 

N 

R4  

[0066] TriTEEA (2) at): (3) WI. 	Raft. cooR 3 a, RitcoR 3b*-1- 0  

[0067] R 3 aft. 7.1(Xig. C l—C 4 7)1,4-)1A. Rftt)1,7K4-)1,X0iA -)1, 

Afga -*-4--. LL-c, R 3  aL L -00t)1,71,X0iA -)1,Aigigia 

ft. R 3 affialttzt)i,*=.)1,a -fgatzt,0-eZ. 

[0068] R3 aL L -Cft. 71(Xig. RftC 1 —C 4 7)1,4-)1ANiTLLN. 

[0069] R 3  b  ft, 134tZt)1,7K=AAL 77-Z 1.z-fM1- Z, t)i,7,)i,X07 

,--z KAama -*-4--. 

[0070] R 3 i*L L -Cft. coo R 3  affitiT 	L O. 

[0071] TO,I,EA (2) atf (3) W. R 4 ft. 71(Xig. iN1=1/1:4g. RitC l — 

c 4 7)1,4-)1A*-4-. 

[0072] R 41:81tz riNi=iii:4;g_i L L -Cft. 7 vXiglAiT•• LO. 

[0073] R 41:811. Z I c 1  — C 4 7)1,4-)IAJ L L -Cft. )i 	)1,a/JqzT• 	LO. 

[0074] R 4 1*L L —c ft. C 1 — C 4 7)11•*)11a/AiT 	L < . 11:1 --et)()I,X/AiT 

LLN. 

WO 2010/098428 18 PCT/JP2010/053043 

Ufc9] 

X(i 

[0064] 

[0065] DffcIO] 

[0066] IfrffiiC (2) at; (3) R3(^ COOR3% XliCOR3b^ito 

[0067] R3a(i, 7Kmw^s CT-C47;u^;uS, 
::t\ R3a<t 

lis R3 a v;uS£f£!It~ ££0) x & & „ 

[0068] R3atLxits ikmw^s X[ic1~c47,;u^;uS^jfSL^Q 

[0069] R3b(i, Pg-rs^;U/K-;uS<b7 5 K£ffM-f<gK ^;U/tt>v;uS(7)7 

5 K^^ISS^at-o 

[0070] R3^ftiLtlt COOR3ai)^Ll\ 

[0071] ffirffijC (2) at/ (3) 4\ R4(i, XliC^ 

C4TJU^rJU£^mto 

[0072] R4[zfcMt^ r/\nfr>m?-J tLXIt, 7 LL\ 

[0073] R4IZfcMt-g) rc1~C47;U^;USj £LXlts STJIsgrfttfg L^o 

[0074] R4^ft<!:Ltli, C , ~ C 47JU5-JU&tf#f£ L < „ i *• 

Ll\ 



WO 2010/098428 
	

19 
	

PCT/JP2010/053043 

[0075] igTEA (2) RZS (3) WI, wft, RXR÷, RitO,Cg -Ato 

[0076] 11-4,12,A (3) 1:80-C, A, X. R', R 2 0taati`tiT 	LLNait, A ( 

1) otoL- -kti-'41.pil-  l_:-e 	1), B. R 3Otaati:01_,Og(tA (2) 

ot0L- -41,-ftLIT1L -eZ. 

[0077] A (1) IzAtt.Z4Liirta)141*V9ts.filAi —41:-_, A (2) t -,:ki, 

ZILfit041*1143ts01-A 5 - 7 fz, 	1.1*-4--• Z . tz tzf 1„ A ( 1 ) RYA ( 

2) IzAtt,Z4Lfittft, /JN/JNZI-41*fillziRtt,t0--cittso. 

[0078] 

WO 2010/098428 19 PCT/JP2010/053043 

[0075] ftraEiC (2) &TS (3) Wits XlSi 

[0076] IfraEiC (3) [Zfcl^T\ AN X, R\ R2Lit ( 

D Bs RwrnmRmiSLi^ita. (2) 

[0077] it (1) ~4[ZS it (2) [C^jh, 

&ik£ty!<D%ib#lti:ffl££5~7lZs tztzLs iC (1 ) ( 

[0078] 
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A-X • 	(I) 
No. A X R1  R2  Y 
1 i—Bu 0 H ON I 
2 i—Bu 0 H CN Br 
3 i—Bu 0 H ON CI 
4 i—Bu 0 H CN 0 Tf 
5 i—Bu 0 H CN OMs 
6 i—Bu 0 H ON OTs 
7 i—Bu 0 H CHO I 
8 i—Bu 0 H CHO Br 
9 i—Bu 0 H CHO CI 
10 i—Bu 0 H CHO OTf 
11 i—Bu 0 H CHO OMs 
12 i—Bu 0 H CHO OTs 
13 i—Bu 0 H NO2  I 
14 i—Bu 0 H NO2  Br 

15 i—Bu 0 H NO2  CI 

16 i—Bu 0 H NO2  OTf 

17 i—Bu 0 H NO2  OMs 

18 i—Bu 0 H NO2  OTs 
19 i—Bu 0 H H I 
20 i—Bu 0 H H Br 
21 i—Bu 0 H H CI 
22 i—Bu 0 H H OTf 
23 i—Bu 0 H H OMs 
24 i—Bu 0 H H OTs 
25 i—Bu 0 H Br I 
26 i—Bu 0 H Br Br 
27 i—Bu 0 H Br CI 
28 i—Bu 0 H Br OTf 
29 i—Bu 0 H Br OMs 
30 i—Bu 0 H Br OTs 
31 (C1-13)300 H2  0 H CN 1 

32 (C H3)3CC H2  0 H ON Br 

33 (C H3)3CC H2  0 H CN CI 

34 (C H3)JCC H2  0 H ON OTf 

35 (CH3)3CCH2  0 H CN OMs 

36 (C H3)aCC H2  0 H ON OTs 

37 (0 H3)3C C 1-12  0 H CHO 1 

38 (C H3)3OC H2  0 H CHO Br 

39 (C H3)3C C H2  0 H CHO CI 

40 (CH3)3CCH2  0 H CHO OTf 

41 (C H3)3C C H2  0 H CHO OMs 

42 (C H3)3C C H2  0 H CHO OTs 

[0079] 
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[^1] 

No. A X R1 Ft* Y 
1 -Bu o H CN I 
2 -Bu 0 H CN Br 
3 -Bu o 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 i-Bu 0 H CHO OMs 
12 i-Bu 0 H CHO OTs 
13 -Bu 0 H NO2 1 
14 -Bu o H NO, 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 1 
32 (CH3)3CCH2 0 H CN Br 
33 (CH3)3CCH2 0 H CN CI 
34 (CH3);,CCH2 0 H CN OTf 
35 (CH3)3CCH2 0 H CN OMs 
36 (CH3);,CCH2 0 H CN OTs 
37 (CH3)3CCH? 0 H CHO 1 
38 (CH3)3CCH2 0 H CHO Br 
39 (CH3)3CCH? 0 H CHO CI 
40 (CH3)3CCH2 0 H CHO OTf 
41 (CH3):,CCH2 0 H CHO OMs 
42 (CH3)3CCH2 0 H CHO OTs 

[0079] 
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[*2] 

A-X • 	(1) 

No. A X Ri  R2  Y 

43 (CH3)3CCH2  0 H NO2  I 

44 (01-13)30CH2  0 H NO2  Br 

45 (CH3)3CCH2  0 H NO2  CI 

46 (01-13)3CM-12  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 (C1-13)2CCH2  0 H H Br 
51 (CH3)2CCH2  0 H H CI 

52 (CH3)3CCH2  0 H H OTf 

53 (CH3)3CCH2  0 H H OMs 

54 (01-13)30CH2  0 H H OTs 

55 (C F13)3CC H2  0 H Br I 

56 (CH3)3CCH2  0 H Br Br 

57 (CH3)3C01-12  0 H Br CI 

58 (CH3)3CCH2  0 H Br OTf 

59 (CH3)3CCH2  0 H Br OMs 

60 (CH2)3001-12  0 H Br OTs 
61 Benzyl 0 H CN I 
62 Benzyl 0 H CN Br 
63 Benzyl 0 H CN CI 
64 Benzyl 0 H ON OTf 
65 Benzyl 0 H CN OMs 
66 Benzyl 0 H CN OTs 
67 Benzyl 0 H CHO 1 
68 Benzyl 0 H CHO Br 
69 Benzyl 0 H CHO CI 
70 Benzyl 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  Of 

76 Benzyl 0 H NO2  OTf 

77 Benzyl 0 H NO2 OMs 

78 Benzyl 0 H NO2  OTs 
79 Benzyl 0 H H I 
80 Benzyl 0 H H Br 
81 Benzyl 0 H H CI 
82 Benzyl 0 H H OTf 
83 Benzyl 0 H H OMs 
84 Benzyl 0 H H OTs 

[0080] 
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[Ml] 

No. A X R' R' Y 
43 {CH3)3CCH2 0 H NOJ I 
44 (CHJ)3CGH2 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 
4fi (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 CCH3)3CCH? 0 H H OTf 
53 (CHACCHJ 0 H H OMs 
54 (CH0)JCCH2 0 H H OTs 
55 (CH3)3CCH2 0 H Br I 
56 (CHJ)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)3CCHJ 0 H Br OTs 
61 Bcriivl 0 H CN 1 
62 Benzvl 0 H CN Br 
63 Benzvl o H CN CI 
64 Benzvl 0 H CN OTf 
65 Benzvl 0 H CN OMs 
66 Benzvl 0 H CN OTs 
67 Benzyl 0 H CHO 1 
68 Benzvl 0 H CHO Br 
69 Benzvl 0 H CHO CI 
70 Benzvl o H CHO OTf 
71 Benzvl 0 H CHO OMs 
72 Benzvl o H CHO OTs 
73 Benzyl o H NOj I 
74 Benzyl o H NOj Br 
75 Benzyl 0 H NO2 CI 
76 Benzyl 0 H NOs 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 
Bl Benzyl 0 H H CI 
82 Benzvt 0 H H OTf 
83 Benzvl o H H OMs 
84 Benzvl 0 H H OTs 

[0080] 
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[*3] 

A-X • 	(1) 

No. A X RI  R2  Y 

85 Benzyl 0 H Br 1 
86 Benzyl 0 H Br Br 
87 Benzyl 0 H Br CI 
88 Benzyl 0 H Br OTf 
89 Benzyl 0 H Br OMs 
90 Benzyl 0 H Br OTs 
91 Ph bond H CN 1 
92 Ph bond H ON Br 
93 Ph bond H CN CI 
94 Ph bond H CN OTf 
95 Ph bond H ON OMs 
96 Ph bond H CN OTs 
97 Ph bond H CHO 1 
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 NO2  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 1 
110 Ph bond H H Br 
111 Ph bond H H CI 
112 Ph bond H H OTf 
113 Ph bond H H 0Ms 
114 Ph bond H H OTs 
115 Ph bond H Br 1 
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 Ors 
121 4-MeO-Ph bond H CN I 
122 4-MeO-Ph bond H ON 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 ON OTs 

[0081] 
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[H3] 

A-X Y (1) 

No. A X R' R* 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 
61 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 NO? 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 1 
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 

[0081] 



WO 2010/098428 	 23 	 PCT/JP2010/053043 

[*4] 

ei A X (1) 

No. A X 131 R2 Y 

127 4-Me0-Ph bond H CHO I 
128 4-Me0-Ph bond H CHO Br 
129 4-Me0-Ph bond H CHO CI 
130 4-Me0-Ph bond H CHO OTf 
131 4-Me0-Ph bond H CHO OMs 
132 4-Me0-Ph bond H CHO OTs 

133 4-Me0-Ph bond H NO2  1 

134 4-Me0-Ph bond H NO2  Br 

135 4-Me0-Ph bond H NO2  CI 

136 4-Me0-Ph bond H NO2  OTf 

137 4-Me0-Ph bond H NO2  OMs 

138 4-Me0-Ph bond H NO2  OTs 

139 4-Me0-Ph bond H H I 
140 4-Me0-Ph bond H H Br 
141 4-Me0-Ph bond H H CI 

142 4-Me0-Ph bond H H OTf 
143 4-Me0-Ph bond H H OMs 
144 4-Me0-Ph bond H H OTs 
145 4-Me0-Ph bond H Br _ 	I 
146 4-Me0-Ph bond H Br Br 
147 4-Me0-Ph bond H Br CI 
148 4-Me0-Ph bond H Br OTf 
149 4-Me0-Ph bond H Br OMs 
150 4-Me0-Ph bond H Br OTs 

[0082] 
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[H4] 

R1 

R2 

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 
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HAS 
1 COOR3a  

N 

R4  

No. R
3a 

R
4 

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 
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[H5] 

H 

COOR3a 

No. R3a R4 

151 t-Bu c*
> 

X
 

o 

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 
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1 

, 

1 
NY 

6 R4  

HCOOR3a 

5  

No. R
3a 

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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[«6] 

2 4 XOOR3a 

N^\; 
R4 

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-CHg 
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-C1 
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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H 
R4  

\ COOR3a  

N-"---tiii
VV  

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 CH3  

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 

[00851 	*5E13A0NiCAft, At a L L-c3341X4EIS•t1-1110ZLL/Ai1 z--eZ 

o*A13A0NiaMiz80-c, 4t1,111-- Z3341N4Letiz8(1- z334iNit= 

syiniiwi,--eV,), Ufa], /i).-'7.z4, 	/i)11-, #, 	i=i)r) 14, )1,-=r)./A 

, 31..0:( 1) ')r) 1-44ffierfGtLZ. 	rri-Ct, Ufa], /i),-',./_4, Rft 	/ill, 

ffitZT . 	LL'. V1, 1:80-Cft, 	O4ffi0C u 	(0) 	, 	1 4ffi0C u 	( I ) 	, I U 2 

4ffi0C u 	( I 	I) 	ffieliGtL, 	O4ffi0C u 	(0) 	, Rft 1 iffi0C u 	( I ) 	ffi 

tzTL,LN. /i).-'7.z4i -.:80-cit, 	OidEOP d 	(0) 	, 	lidEOP d 	( I ) 	, 
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mi] 

R4 

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 CH3 
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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1=1,‘4,)1,— 	(/i —  1-)1,-(J1,) 	—*A 7 -r :, 	,1=1,‘4-,)1,— 	(71- 

)11-- 1-)1,-()W *A 7 -r :, 	,1=1,‘4,)1,— (/i —  1-)1,-()W *A 

7-r ,, 	,1=1/•4,)1,— (2, 	4, 	6 — h')) 	)1.7i=j1,) *A 7 -r 

:, )i 	)1)7 i=)1,7kA 7 -r :, I)1)7 i=j1,7kA 7 -r 	( n  — 7° 

1=1 EM 	)7i=J1,7kA 7 -( :, -( V 7°1=1 E)1.) 7 i =)17kA 7 -r 	( n  

— V. )W 	7 2=)17kA 7 -r :, -( %/)1,7 i=)1,7kA 7 -( 	( t 

e r t — /W 	)7i=J1,7kA7-(:, ',1=17i- J1.7i=j1,7kA7 

-1,, 	,1=1/‘7° )1,)7i=J1,7kA7-1,, ',1=1•‘4-',/1.)7i=)1.7k 

A 7 -i :, 	1=1, :)1,)7 i=)1,7kA 7 -r :, 	I=1 V. )1.)7m=)1, 

*A 7 -r :, 	i=i "ti E)1.7 i=)1.*A 7 -r :, EA (ii — A)17kt 

— 1-7i=JW 7i=)1.*A7-(:.Jt 1) 1j7.1-4, 	cBR I DP, B i ppyP 

hos, 	Tr i ppyPhos, 	XPhos 	(2—.)./1=1/\4-.//1.7kA 7 

-r 1 — 2' 	, 	4' 	, 	6' 	— 1- li 	V 7'1=1E/1i-1, 	1' 	— E7i=)W , 	t 

—Bu—XPhos, JohnPhos, Cy—JohnPhos,MeP 

hos, t—Bu—MePhos, DavePhos, t—Bu—Dave 

Phos, SPhos, 	RuPhos 	(2—.)./1=1"•4-.//1.7kA7-r / — 

2' 	, 	6' 	— .)-(%)7°1=17K4- ,—  1, 	1' 	— E7i=M , 	cataCXi 

urn 	A, 	cat aCX i urn 	ABn, 	cat aCX i urn 	PtB, 	c 

ataCXium 	PCy, cataCXium 	POMetB, cata 

CXi urn 	POMeCy, 	cat aCX i urn 	PIntB, 	cat aC 

Xi urn 	PInCy, 	cat aCX i urn 	PICy, Q—Phos, J 

OS I PHOS4, aZfL41,G052etffietiGtt,Z. 

[0105] 

WO 2010/098428 34 PCT/JP2010/053043 

(/^- h;u-f;u) -T^X^X yv^p^vib- (7h 

;uh-h;u-r;u) T^X^-fX yy^p^yjl- (/^-h;U-f;U) *X 

yy^P^yJl- (2, 4, 6 — h 'J * x " ;U) T^X?^ 

>, > fjbv7i -;U7txX^^ >, IfJbv7i -;U7txX^^ >, ( n — "7° 

• t°;u) v?i -;U/txX^^ >, -r V^°P t°;uv^x-;U/txX^^ >N (n 

-y^jls) 1/7 x-jisTfsX? J >s -< V^fiby7i -;U7txX^^ >N (t 

e r t-^;u) i/7 x-JlsTtsX? J >s • 7^ ̂ ;u V? X - ;U7txX ? 

X?-f>, p/<>fjl/v7i -;U7txX^^ >, v^P^bv7x=Jl/ 

• ?°p t°;uv?x -;U/txX^^ >, ex (/^-x;U7tx^-

— h?x -;u) ?x -;U7txX^^ >jj 'J ^A, CBRIDP, BippyP 

h o s , T r i ppyPhos, XPhos (2-yy^/P vJU/fcX "7 

-f/-2' , 4' , 6' - h'J^V^P t°;u-1 , 1' -tf?x-;u) , t 

— Bu — XPhos, JohnPhos, Cy — JohnPhos, MeP 

hos, t — Bu — MePhos, DavePhos, t — Bu — Dave 

Phos, SPhos, RuPhos ( 2 — V V >? • VJU/fcX -f / — 

2' , 6' 1' -tf?x-;U) , cataCXi 

um A, cataCXi um A B n , cataCXi um PtB, c 

ataCXium PCy, cataCXi um POMetB, cata 

CXium POMeCy, cataCXi um PIntB, cataC 

Xium PInCy, cataCXi um P I Cy, Q - P h o s , J 

os i PHOSI, bft<g>0 

[0105] 
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NE121 

• Ph 
t-Bu ,, 	/ 	\\ 	pp, 

t-Bu

I' .N.2 

* 	

Ph 

Ph 	
,t-Bu 	i 	N 	 i-Pr 	

ah 
	i-Pr 13" 	 P 	N 	Ph 	N 

t-Bu 
I 	 Ph 	.." 	Ph 	 I 
t-Bu 	 / 	 lel 	

P, 	
111111  N—N 	 1-Bu 

cBRIDP 	 / Ph 	 i-Pr 
BippyPhos 	 TrippyPhos 

XPhos (R=Cyclohexyl) 
t-Bu-XPhos (R= t-Bu) 

OP 	 10 	 1110 .. 	ell 
PR2 	 PR2 	 r-rs2 

N 	 RO 	OR 

14110 	 0111 	 ell  

JohnPhos (R=Cyclohexyl) 	MePhos (R=Cyclohexyl) 	DavePhos (R-Cyclohexyl) 	SPhos (R=Methyl) 

Cy-JohnPhos (R= t-Bu) 	t-Bu-MePhos (R= t-Bu) 	t-Bu-MePhos (R= t-Bu) 	RuPhos (11=i-Pr) 

R 	 I 	\ 
®P\ I 	

N -Bu P 	 PR2 	 PR2 

H3C0 

0 el ID 5 
cataCXium A (R=n-Bu) 	cataCXium PtB (R=t-Bu) 	cataCXium POMetB (R=t-Bu) 	cataCXium PIntB (1Z-1-Du) 

cataCXium ABn (R=Benzyl) 	cataCXium PCy (R-cydohexyl) cataCXium POMeCy (R=Cyclohexyl) cataCXium PInCy (R=Cyclohexyl) 

N
\ 	PR2 

t-Bu 
i-Pr 	0 	i-Pr 	 ZAr..,  

Fe 	PR2 	Ph 	 13-'1-Bu 	Ph Fe 	 e Ph 	Ph 	 i 'IC)  	E 	 =_
Ph---4C—Ph 	PIV...C......D 	- 	 P114, 

i-Pr 	 Ph 	 JOSIPHOS 	 JOSIPHOS 

cataCXium PICy (R=Cyclohexyl) 	Q-Phos (R=t-Bu) 	(R)-(S)-PPF-P13u2 	(R)-(S)-PPF-PCy2-EtOH 

[0106] =r1OdiiA 1! L L-cft, 	2, 	2' 	— E E 1) ))1., 	4, 	4' 	— (tert— 

ji.) 	E El) .)/l., 	7 ij- ,.J F-1=1 1) ,.J, 	2, 	2' 	— ').)k 	1 , 	4 

— =)7-TE 	m [ 2 , 	2, 	2] t 	:,, 2 —  (`))4 	)1.7 :4. / ) 1 	/ 

—11,, 	T 1.- )4 )Ii2l,:.)7::-.:" :.J, 	N, 	N — .))4 	)1.I1,,..;7:-.:" :.J 

, N, 	N' 	— 	)4 	JI.I1.,:.,)7 3...-" :.,, 	2 —7 :=. / )4 	)1, E ij ):.,, 	( N 

E) — N — 	( Es I) =):../ — 2 — 	)I. )4 	I) 5:.,) 	1 = 1),1,, 	1 , 	1' 	— EA 

.)7 m =)1.7kA 7-(1) 7im-t,1,, 	1, 	1' 	—EA (t e r t — V 

7 i I=1 -t :.,, 	7 i =j1.7kA 7 -r / )4 	:.,, 	1 , 	2 — EA ( .)7 i =)1.7kA 

7-f /) 	i 	,, 	1 , 	3 — EA 	( 17 -( J ) 	7c=i/i, 	1 , 	5 

—CZ 	( 	7 I =)1.713A 7 -( J) /'',1•,1,, 	1, 	2 — EA 	( .),''' :., 	7/1.t 
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Dffc12] 

Ph 

Ph P' 
I 
t-Bu 

cBRlDP 

t-Bu. 

./ N 

J t-Bu 
Ph^^y-Ph 

N—N 

Ph 

Ph 

''i N t-Bu i-Pr-

Ph 
BippyPhos 

t-Bu 

TrippyPhos 
i-Pr 

XPhos (R=Cyclohexyl) 
t-Bu-XPhos (R= t-Bu) 

JohnPhos (R=Cyclohexyl) MePhos (R=Cyclohexyl) Cyclol'o'yl) SPhos (R=Methyl) 
Cy-JohnPhos (R= t-Bu) t-Bu-MePhos (R= t-Bu) 1-Bu-McPhos (R- t-Bu) RuPhos (R-i-Prl 

/r\ 
X.-^PRj 

,t-Bu 
// \' 

PR, 

H3CO 

cataCXium A (R=n-Bu) cataCXium PtB (R=t-Bu) cataCXium POMetB (R=t-Bu) cataCXium PlntB (R=l-Bu) 
cataCXium ABn (R=Benzyl) cataCXium PCy (R=Cyclohexyl) cataCXium POMeCy (R=Cyclohexyl) cataCXium PlnCy (R=Cyclohexyl) 

Fe PR2 phV 
-Ph I 
-ph Ph 

Ph JOSIPHOS 
cataCXium PICy (R=Cyclohexyl) O-Phos (R=t-Bu) (R)-(S)-PPF-P'Bu2 

Ph 
Ph 

i-Pr 

Fe 
Ph 

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

[0106] LXlt, 2, 2' — t£ t° 'J v;UN 4, 4' - (tert-

e't0|JyJk 7 hP 'J 2, 2' -tft0|J5v;k 1, 4 

-v^nfev^p [2, 2, 2] 72- x£/ 

-Jk T h 7>fiHfU>v75X N, N -y>fiHfU>v7 5> 

, N, N' 2 ~T 5 / > t° U (N 

E) -N- (t0|jv>-2-^j^fgf» 7-U1, 1' -ex ( 

V?x -;U7txX^^ y ) 7iP-feX 1, 1 ' - ex ( t e r t -J'TJls) 

7iPi?X i/7 x-jUTfsX? j S * $ 1, 2-ex (v?i-;U/tvX 

7-ry) 1, 3-ex (v?i-;u/txx^^y) ^P/^X 1, 5 
-ex (v^x-;u7hx^^y) 1, 2-ex TT-
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D 7 i =J1i*X 7 -r / ) i 	:.J, 	1 , 	2 - EX ( 	1=1 ••-*/)1,7kA 7 -r 

1) 	i:.J, 	1, 	3- 	(:),1=1/•-*/)1,7kX7-(/) 	71=1/i, 	1, 	2- 

EX ()-t e r t-)1.*X7-(/) I:, 1, 	3-Ex ()- t e 

r t — /1.*A7-(1) 7°1=1/i, 	1, 	2—EA (.)7i=j17kA7-(1 

) 	''1,'"ff:.J, 	1, 	5 — ./1=17.;I:.J, 	B I NAP, 	B I P HEMP, 

PROPHOS, DIOP, DEGUPHOS, D I PAMP, DuPHO 

S, NORPHOS, PNNP, SKEWPHOS, BPPFA, SEGP 

HOS, CHI RAPHOS, DPEphos, Xan t phos4, ay 

t.GometffietiGt.z. 
[0107] [1E13] 

DPEphos 
H3C0 

R.,,.._.„P(C6H5)2 	 Ph 
\,, 7______712(C61'1 6)2 	a 	PR2 	

Zr 
''''P(C6H5)2 	R—N 	

0 	0 

PROPHOS 
\----NP(CoH 

PR2  
6)2 	 N, 

PROPHOS(R=CH3) DlOP
DEGUPHOS 	 / 	

4110  

BENZPHOS(R=C6H5CH2) 	
DIOP(R=C6H5) 	Ph 	 R 

CyCHIOS(R=C6H1l) CyDIONR=C61-1 11 ) 	H3CO 	 DuPHOS 

DIPAMP 	Me-DuPHOS(R=C111) 
Et-DuPHOS(R=C2H5) 
i-Pr-DuPHOS(R=i-Pr) 

0 
p(c6H512 

14, 	 ( 	Si p(c-15)2 •0 P(C6H5)2 	P (C6115)2 	 0 	 P(C6116)2 

is p(c6,,,,, 	0 
NORPHOS 

,p(c6H5)2 	
p(c6H5)2 	

alb 	Pitc6Hoz 	p(c6,,,), 

H 
0 WI  PNNP 	SK EW RHOS 

SEGPHOS 	 1-1R-BINAP 

P(C6H5)2 	0 
p(c6H02 	p(c6H5)2 

. . 	Oil 0  4111  
p(c6H5)2 	p(c.H. 	P(Cells)2 

CHIRAPHOS 	 DPEphos 	 Xantphos 

[0108] BINAPLL-Cft, B I NA poltal*tt- 1,, .141.1*fiiLL-cft, 2 

, 	2' 	-EX()7I=)1.*X7-(J)-1, 1' 	-EJ-7)1,5 2, 	2' 	-E 

x()-/i-1- 1))1.*A7-(J)-1, 	1' 	-Ej-7)k 2, 	2' 	-EA( 

.)-/i, -'`A3a7)1.7i=)1,7kx7-(J) -1,1' 	-Ej-7)k 2, 

2' 	-Ex()--1-1))1,7kA7-(J)-1, 	1' 	-E J-7/1,, 	2, 	2 

' -Ex()-3, 	5-))()1.7i=)1,7kx7-(J)-1, 	1' -Ej-7 •£C-(-P- , I ' L -(r y '£-^)YP~ , 

3 Z ss\(±C-f.p- , I ' I-(f y CY^\f\( (\ H - $*-<&)Y^\- ,3 

'3 S/\(-^C-(-P~ , I ' I — (/y CY^(—^ 

)YJ- ,3 Z ^(±C-(-p- , I ' I - (/yCY^((\ H -G\t-C;)Y 

=l- ,3 '3 S/\(±C±p- , I ' I - (/ y CY^—^ CCi)Y^\ - ,3 ' 

3 dvN i a s¥in^dVN i a [SOLO] 

soi|d)UEX soi|a3jQ SOHdViTTHD 

(sHIJ=H)SOHdnQ")3 
(^na^iDsoHdna-sw dwvdia 

SOI una 00cH (IlH'j=a)doia-<3 ("H^iDsoiidDto 
.a / Ud WO^dOia .nu.in^a <EHOsH9D=>d)SOHdZNH0 

f~—/ //x\ 1 dnin soHdnoaa (to^lsoHdcrad 
\Jl /N. \=/~ > ^ c(SH»0)dv SOHJOUd 

tpql ZXx«J>- -1 VA ^ WD)d"S. 
y soqagja 

izm [Z.0L0] 

° %v * ±\ #><? w$w 
fl~% s|soqdiuBX ^soHd3da vSOHdVy IHO s S O H 

d 93 S vVddd8 vSOHdM3>iS vdNNd vSOHdyON sS 

OHdna s d IAI V d I Q s S O H d D 0 3 CI vdOia vSOHdOyd 

s d IAI 3 H d I 3 vdVN 18 XxA £ £-£• CfS;-§ ' L ( 

r y CY^—^ cCi) YP-Z 'L s^moc (/ y CY^-^^L-I j 

9 1 -Ci) Yp- S ' L $X ( / y CY^(±,C - * J 0 * -<*) YP 

-z 'L s^m0c (/yCY^f.^a Cf^Cs) -e 'L S<$X (/ 

£<*£0 ' L s<£x (/ • 

CtOCSO/OIOZdfAIDd 9S 8m60/0I0Z OAV 
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)1,, 	2, 	2' 	-EA()-/i-)(  1-4-7i=)1.7kA7-(1)-1, 	1' 	- 

EJ-7)k 2, 	2' 	-EA(1=1/1.*A7-(1)-1, 	1' 	-E 

J-7)k 	2, 	2' 	-EA(1=1/•4.-)1.*A7-(1)-1, 	1' 	-Et 

7)1, 2-)( -J-7)1)*A7-(1-2' -=)7i=)1,7kA7-(1- 

1 , 	1' 	-Ej-7)k 31.'0:2-7i=)1.7kA7-(J-2' 	-')( p /' 

- 1- 1) 7 /lit 1=1 )i 	)17 i =J1,)*A7-f I - 1 , 	1' 	- Et 7)1,4ffieli 

GttZ. 

[0109] B I PHEmPL L-cft, B I PHEmPenial*tt- ,, 141*fi1L 1_, 

-tit, 2, 	2' 	-))()1.-6, 	6' 	-EA(72=)1.*A7-(1-1, 	1 

' 	-E7m=)1,, 	2, 	2' 	-)))1.-6, 	6' 	 -')lt 

A7-(1)-1, 	1' -E72=)k 2, 	2' -))()1.-4, 	4' -EA( 

))( )1.7 ,1--.1)-6, 	6' 	-EA(7i=)1.*A7-(1)-1, 	1' 	-E7 

m=)k 	2, 	2' 	, 	4, 	4' 	--1-)1,-6, 	6 	̀-EA(7i=)1,* 

A7-(1)-1, 	1' -E7i=)k 2, 	2' -))( 1-4-,-6, 	6' -EA 

(7i=J1i*A7-(1)-1, 	1' 	-E7i=)k 2, 	2' , 	3, 	3' 	-- 

1-)( 1-4-,-6, 	6' 	-EA(7i=)1.*A7-(1)-1, 	1' 	-E7i 

=Jk 	2, 	2' 	, 	4, 	4' 	--1-)1,-3, 	3' 	))(1-4-,-6, 	6' 

-EA(7i=J1,7kA7-(1)-1, 	1' -E7i=)k 2, 	2' -))( 3 

)1,-6, 	6' 	-EA ()-/i -  1- 1))1,*A7-(1)-  1, 	1' 	-E7i=)1, 

, 	2, 	2' 	-.;)()1.-6, 	6' 	-EA(.;-/i7- ter t - 	)1.7 i = 

)1.7kA 7 -r 1) - 1 , 	1' 	-E7i=)k 31.Z.):2, 	2' 	, 	4, 	4' 	- - 1-)( 

)1,-3, 	3' 	-))( 1-4--6, 	6' 	-EA()-/ice-)( 1-4-7i=)1, 

*A 7 -i J) - 1, 	1' -E7i=)1,4ffieliGttZ. 

[0110] *5E13J10arit1z1tlE111-- Zgd11it, ilL L-citlE111, --ct„<, - - a)„ 5 ts 

IL L-c, firtif, IggI, 44E71(Xggit, atf - 1-7)1,71-1=1*H7ggi1L4 

ffieliGtLZ. 

[01u] /i)ri7 LAtta-JElloZile, gd.fiAL L,--cit, *A7 -r :Agd.fiAlAiT 

'LLN. 11:1 "--C 4_, , 	PR 5 R 6 R 7--etLZ*A7-rAgd11lAiTLLN. 14 

w Mn^iaiy9y sy d Mn$ 

iWitmm^ycY* s¥ian?i5fgi [LILOI 

±fi-% s^fgs^f \sm$ 
s>?^anaaian S£)±^gi££aa}2j3^a)rs^¥ [0110] 

^cp - ,L ' L -{sycY^ 

1/'-T^<^H ,9 ' 9 — <- H ,S 'S-ir^ 

,17 17 ' ,3 Zfl~% S/\(~^Cp- , L ' L 

a (9 '9-1/'^^^- ,3 3 s 

^(—^Cp- , I ' I — ( / y CY^tK r i H — £=)>' — <?) Yp — , 9 '9-lf 

-tz-fCi- ,3 '3 S/\(~^Cp- , I ' I - (/ yCY^f— x £/$)*? -

, 9 '9-<^H ,e ,17 '17 ' ,3 '3 S/\(~ 

x£^- , L ' I - (/ yCY^f— ̂C^)Yp - , 9 ' 9-<^H ̂ H 

-!=- ,e 'e ' ,3 '3 S/\(—^cp- , i ' i - (/ycY^f— ̂c&) 

Yp- , 9 ' 9-<^H (3 '3 *1f=x£^- ( L 'L-(/>£* 

x£/j)*^-, 9 '9-1 ,17 '17 ' (3 '3 X 

Cp- , I ' I - (/ yCY^f— x £/$)*? - , 9 '9-(/5Zl/'^^^ 

)*?- <17 '17-^(4:* &- , 3 '3 *ir—x£^- ( L 'L-(/>£* 

^1K^VD 0^t<t)YP - ,9 '9-1/'^^^- (3 '3 *ir—x£^- , 

L ' L - / yCY^f— X £/$)*? - <9 '9-1/^)^- , 3 '3 s£ia 

n ^^^fEilCfldIAI3 H d i a s¥ian ? diAia H d i a [6010] 

-P~ , L ' L - / yCY^^\(- t fi H -

C.y d )/j- (2 - / >£*i|*ir=x£/j-zflTg ss](±C-(-P - ,1 'I 

- / yCY^f-x£/$- ,Z-0)^-3 

-A?- ,L ' L - (/ Cf^C:)YP - ( 3 '3 

,L ' L - (/ >£*^ir^<VD Q^C:)YP - ( 3 '3 

- , L ' I - (/x£<.JpH - f2 'g *<\( 

£t0£S0/0I0Z<IfAL3d ZS 8m60/0I0Z OAV 
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1*1l471:-ft, 	F') 	( te r t-7')W *A7 -( :.J, 	F') 	(/ 	1=1"\4./M 

*A7 -r :, 	t e r t—)l,)'1=1 '‘-•)l,7kA 7 -i :, ') (ter t 

—7')W 	1=1/\4-)l,7kA 7 -r :, 	( te r t—)1,) 	)i 	)1,*A 

7 -r :.J, 	2 --')./1=1/•4-.//1.*A 7 -( ) — 2 ' 	, 	6' 	— 	( %)7ctI7K*./ 

—1, 	1' 	—E7i=)1., 	2 —,1=1/•-,)1.7kA7-(1 —2' 	, 	4' 	, 

6' 	— 1- ')-( %)7°M EA.— 1 , 	1' 	— E7 i =A., Rfti-11. GOiltbqq. 	1, 

< , 	I=D1zIt h- I) 	(ter t-1)1,) 	*A7 -r :, 	(ter t-1)1. 

) 	',/ 	1=1 '‘-*11,7kA 7 -r :, Rft- -4'1.1=DVIL/Jqq. 	1, < , lilt) ( te r 

t —7. )1,) 	r-I '‘4-,/litA 7 -f :. RIti-

1

1, O. 

[0112] fid.fiA -$1141zAdii_Cc~tfZilet, tzT. 	LOd.fiA - /i5 	r'71-41::gditc÷ 

t---Cit1E11-1- Z L Lffi-e - zo 

[0113] fidiriAft, glettL L-Cit1E11 L -C 4_, ct00 .V:_-, gd.fiAft, VgjI:=334 

1,1ttlzgEfiCtCIZEHI-ZLL t,-e - zo ts8, *5t13)10)7[,,,izicEfj-4- 

zfidiAft, taelzct-D-CititlEll LIS < "r 4_, ctO. 

[0114] *ftl3JIONIMIt, 3141N1EfiltL L tizt,,,g-fltiER L-c t, ct 0. IA 

VifflItZLLIzck L), A (3) -e*41.ziEettolig*-±(iz L Lffi-c 
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- 1 -t)1,7KAg, 3 -J 	)L'-7 Y7 	,- 1 -t)1,7KAt, 3 - 

1:11:17Y7, -1 -t)1,7KAg, 	3, 	5, 	7- 1- ,))( 	)1,-7Y7: 

- 1 -t)1,7KAt, 3 -V.1:17Y7, 	,- 1 -t)1,7KAg, 5-V.  

1:1-3 -)( )1.-7Y7, 	,- 1 -t)1,7KAg, 5 -V.1:1-3-i 

)1,-7Y7, 	,- 1 -t)1,7KAg, T h7 t 1:1=1 77, -  2 -t)1,7KAg 

, T 1`7C 1:1=1 7 	- 3 -t)1,7KAg, T 1`7C 1:1=1 E' 	,- 4 -t)1,7K 

AC 	1- 	t 1:1=1 E 	- 3- t)1.* Ag, )i 1- 4- A'Ffig, 	1- I) 	i:i i:i g 

fig, 	I=1 DOW 7 I=1 I=1 NM, 7/1.t 1:1gfig, 	2 - 7 )1.71-  I=1 - 2 - )i 	)1. 

7°1:I/iAg, 	)7/1.71-1:1g(Ffig, 	2 -7 1:11:17°1=1/iAg, 	3 -7)1.71-1:17°1:1 E 

t Ag, 2 - 7 )1.71-  I:1 7°  I:1 EA-AC 2 - 	I:1 I:1 7°  I:1 EA-AC 3 - 	m m 

7' I=1 Et Ag, 	2 - 	I=1 I=1 V. 	Ag, 	3 - 	I=1 I=1 V. 	Ag. 	4 - 	I:1 I:1 V.  

Ag , 	2 - 	I=1 I=1 - 2 - )i 	)1.7°1=IiiAg, 	3 - 	i:i i:i - 2, 	2 - ))( 	)1. 

	

7' I=1 / i At, 	5 - 	i:i i:i ,' 	Ag, 	2 - 	i:i i:i - 3 - )i 	)1, V. 	Ag, 

	

i:i i:i gfig, 	1 - 7 )1.71-  I=1- 1 - 	I:1 I:1 gfig, 	2, 	2 - 	7)01-  I=1 7' I=1 Et 

Ac 	2, 	2 - 	7 )1.71-  I=1 V. 	Ag, 	2, 	2 - 	I=1 I=1 7' I=1 Et Ag, 	2, 

3 -=i7i:i i:i 7° Q Et Ag, 7  i:i 1:1 	7 /lit I=1 Mg, 	1- I) 7 /lit I=1 OW 	3 

, 	3, 	3- 1- I) 7)01-  I=1 7°  I=1 Et At, 	2 - )i 	)1.- 4 , 	4, 	4- 1- I) 7 )1. 

71-1:1 	Ag, 	4, 	4, 	4- 1- l) 7/1.71-1:1 	Ag, 	2, 	2, 	3, 	3-T 1- 

7 )1,71-1=1 7°1=I EtAt, az.):2, 	3, 	3, 	3 -- 1- 	7)1,71-1:17°1=1 C°t om  

Eg4ffierfGtLZ. filL, LGARL) --eittso. 

[0123] c 1  - C 120t )1,7KAgL L'C ft, t)1,7K4-)1AG)ce.fiCOPIXEgffiX-W 

ft°±00.Xig"--CtS.Ot)1,7KAgffitzT 	L < , /Ni=iii:4;q8czfi--)1, 

MS' --g-hret, ,, Ot )1,7KAgffick 1) tzT•• L O. f irt1S, grF fiC 7' I=1 E A- 

fig, 	2 -)( 	)1,7°1=1/iAg, 	2 -I)1, 	Ag, 	E/i/ligg, 	,1:17°1=1/i 
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[2. 2. 1. 0 (2, 6)] ^7°$ >- 1 

% 5 — j 2 — ^yU/t^Su / 2 2j;U7R>gL 1 — 

3-> >- 1 3 

>- 1 -t\)\s7fs^m.s 3, 5-v/fJb-7^> 

£ >- 1 3>- 1 3-

£ • >- 1 -t\)\s7fs^m.s 3, 5, 7 - h 'J 

3-^P^E7?>>£>- 1 5-"? 

P^-3->f^-7^>^>- 1 5-7Ct-3-If 

>- 1 ih7t KP7 7> - 2 

s rh7t h,P77>-3-i) yU/K >||N rh7t K P t° 7 > — 4 — 

t KP t°^>-3h'J^ppff 

g|N >;^ppifiiN ^pp|fiiN ^;U7hPifiiN 2-?;UTTP-2->T;U 

^P/OSS v^;U7hPgfiiN 2 -£ p p ̂ °p/"v>iiN 3 -?;U7TP 7°P tf 

7h>iiN 2-^;U7hP 7°P t°7h>iiN 2-£ p p 7°P t°7h>iiN 3-^PP 

^°pt°7|->iiN 2-^pp^^>ii, 3-£ P P"?£>SL 4-^PP^ 

2-£ p p- 2 ->^;u^0p/"v>ii, 3-^PP-2, 2-v^fib 

^p/OSs 5-^PP^>^>SIN 2 -0 P P- 3 -> >ii, v 

^ppffii, 1 -?;U7|-p— 1 p pjSftSL 2, 2 - v?;U7|-p 7°P t°7|-

>iiN 2, 2 - v?;U7hP >ii, 2, 2 - W p p 7°P t°7h>iiN 2, 

3-V^PP^P t°7h>iiN £ p P v?;U7hPifiiN h'J ?;U7hP|fiiN 3 

, 3, 3 - h 'J 7jui-n 7°P t°7h>iiN 2->fjb-4, 4, 4-h'J?;u 

tp^vi, 4, 4, 4 - h 'J 7JU1-D >ii, 2, 2, 3, 3-ih 

=7Z>Muz>°u t°7h>iiN RXf2, 3, 3, 3-=r 7°P t°7h> 

StUrt^if btiSo fiLs 

[0123] i;i//f+i/;i/S®Of 

L < N /\p^>Jl^fc£t/x—x;u 
$S££^T-£<fci^;u7K>&jb<<fcy»£Li\, 0i]*[£, ?°pt°7r> 
ii, 2->^;u^0p/"v>ii, 2-xf;^vi, tM;ugL V^P^PZ-V 
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Ak, 2, 	2, 	3, 	3-7' 1-5$J1/,9f:17°D/iAg, =,91:21/:›9>m 

, 	1 —7Y7:./ 	:t)i-7K>Ak, 	2 —9 Cl EI — 2 —$ 	.)1,7°El,''...Jfiks 5--  I- 

5 t 1:1:75:.J—  2 —t)1,7KAC 2, 	2' 	— 71--,Alifik. Szt.fi:i 

i— 1 , 	1 —13)1,7K>Ek4ffiVIGtt./60 

[0124] 11=1 "--et, t)i,7,K4-)I-Xbi--)-et)1/7K.Agi3qT*Uo. 1M • _1t, liF 

EC 	7° C] E71-1,11g, 	2 —$ 	/1,7°1=1/Ak. 	2 —,i-.)1,1 	,Aks 	Eii)L,Eig 

, 	1:1 °Dr ..A.t, 	2, 	2, 	3, 	3-5-  1-5$ 	)V,91=17°1],i'Ags 

91=1"° >:..,6t, 	1 —7 Y7 >9 >t)1,7K,:ifig, 	2 —91:11:1-2—$ 

p/iAlt, Taf-r 1- -, t 1`i=177— 2 —t/1.4i>ik4bill'i-;41,0 

[0125] Giza, t )1.7K-:/JI.Xo oiAort*EgiziMill--  Z 7I<X1g4-affi 0 t 

L.< it 1 -e6t)1,7K,:/figffic 	Li 4T.* Loo .01 	It, 	2 —$ -J1.7°1=1'i› 

, 2—=.)1.19 Ag. E/i)gt, .>9 El 7°Dii>5g, 2, 	2, 	3, 	3 — 5-- 

1-5$ 	/V./91=17°1--:Iii':.,M. 	9 1=1/':./ 	>EC 	1 —79'V i 	j)I.%1c 

Ag, 2 — 9 El D — 2 —$ 	)1.7°1=1/1,,gt, 3CY -7-  1-51 KI=175:-/— 2 — 

t)1,7K>fig4eViii;t1,. 

[0126] Ii1-11t. tiliAi4-,/lia1;,t4It&'-'‹AR. Rti,71(A1$0(7.3--Cf*att• 

t)1,7K,I,FIVA: I') ttT* ULN. •Ortit, 	2 --$./1,7°11/iAg. 	2 —i)1,.v•  

>EC 	Ei)t,fig, 	E7ctiii>fit, 	2, 	2, 	3, 	3- 5 )L7 

I:1 	°D/i.s.Jig, •1=1/' 	Ag, Ro:i —79'7:-,9 •)3)1,7KAk4iJw 

t--IGtt.. 

[0127] ;I:lil:-_Its PlAtzff 1 — 8 0 t )1,-,ii>EWAT 	1, < . gAlizffi 1 — 6 

ot)1/71iAkbict 9 t1T 	Loo frtit, 2 —$ 	)1/7°Dii>fiC 2 —i)i, 

/9 egg, ERA,Eg, .,91::17°D/i>M, Sztf9 E:I^Z>>Eig4e*I-f 

l'L. 	,: 	9 lilz, 	2 —?(...)1. -7°1=Iii>fig. 	RftEi/lifig75qT 	Ll.N. 

[0128] *5010RZIz1Vilt 	C 1 —  C 1213)v-K>figits &IL L.-CiCEfil,--ct c o 

. i-0 	5 td-JIL U-c, Wk.tt, t f- ,) ,-172ktili, t ,) ,-21.41, 	I) 	r,./..i.r.ts. 

eoy 7 it [J1Nil, ; tiv,r'24t/E, -7 ..,r12 Atrat0E07ilit ,) .±fM 

Ntin ; 7)1,-.7i=r)Att, AIL t'S EG)1Mil, 7:-/ 	.=.-'7141117'S e0 4, 5 tS,W, 

WO 2010/098428 43 PCT/JP2010/053043 

>||N 2, 2, 3, 3-7- P^P/^li, 

N 1 2-£PP-2-^jU?°P/^>li, =r V 

=71 KPT'^>-2-^;U7tt,>ItN 2, 2' -ttisV&Ms 

n/iy- 1, i -S/2j;U/f?>i£$!jb^[f b*i<&0 

[0124] LL^o 0IJTL(£, ft 

lix 7°P t°7r->liN 2 -y ̂ i^p/OSi, 2 

% V^P?°P/01£N 2, 2, 3, 3-T h^y^yUv^P^P/Oit, V 

1 2-^PP-2-/W° 

p/^>lt, KP?^>-2-^;M?>l£ti;&^Hf bft£0 

[0125] £b(c(£N tUU7fK^iyjuM(DaiiL<7)MMM^lz^ti)7K^IM^^O & 

L<I£1 W£Li^0 $]*.(£, 2 -^^;u^P/\°>it 

N 2-x^;u^^>|i, b?/*;H£s p ^°P/"v>li, 2, 2, 3, 3-7 

P7°P/Oli, v^P^>£>g|, 1 

>11, 2 -*J P P- 2 -^^JU^P/01tN SO'f h7tKP77>-2-

^3; UTK > if b ft <§> o 

[0126] mzit, £t/7kli]^0^T*ij5!6£ft£ 

^1^.11 2-*T;U70P/\°>gL 2-JL=J-)1^ 

£>St, t0/Nv/Hi, V^7P7°P/^>lt, 2, 2, 3, 3-fh7>f)^ 

p?°p/\°>it, V^P/0£>1£, 1 

If bft<g>o 

[0127] ^blC^lCli, ~ 8 (7)^^/1^ >&jb<#t:L< , i£l!fW«1~6 

yjf^ Li\ 2-*^)\,z>°n/iyM, 2-x^;u 

:?$ogt, tM;ug|N p ?°P/"V>I£S Mist? p^>£ >S£H^fHf b 

ft^o J:y^(c. 2-^;u?°p/OliN X[itM;U&jWff£L(^0 

[0128] *#gBJ0),5JSlcf£ffl-fZCT-CiztDlTfiymts 

o LT, 'J^At 

t'©7J^ ';#J1^ ; ^yUv^Ai^ T^v^Ai£&<!:<7)7';b;b U±^I# 

; TJUS-^Ai^ Wkigt^t:(D±m^s 
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P) 	4) 	, =1- i))1,ffi (7-t 1-= 1- i))1,, 	"ti Et= 1- i))1, 	4) 	, 	))( 

)1,A)1,7k4=, I: (DMSO) . 7 zfLtLGoglegta4-erfZLLffi-e 

- Z,D 

[0132] *Iti3J10NIM-e1t1,111-Z, A (1) 04Letiz5kItzA (2) otet 

oftiViit 1 	)i,%— 1 0 0 0 EJI,%014,4"-C1t1E11 L -C,, O. tiT•• L < it 5 

0 	)1.0A— 2 0 0 	)1.°A014,-  4 -C 	(J. 	1=D1,-.3T1_, < ft, 	8 0 	)1.0A— 1 

2 0 	)1.°A014,-  4 -C jZ0 

[0133] *Iti3J10Nia5 1z1ViltZ3341N4Let, gd1101t1Vilit, 1t1,11-1- Z 

A (1) 04Let5ZitA (2) otet01 0 0 	)1,0/01 -Foite,4 -eitlEll L 

--cco. tiT•• L < ft 2 0 	)1,0/01 -Foite,4 -eZ. gd.fiAfttlf-ilz„-D-cft 

1t1,11 Li 	< --c 4_, 	o. 

[0134] *A13JIONI5 Iz1t111-1-ZiAXMCWift, A ( 1 ) 04LetRitA (2 

) otet01 0 0 0 	)1.0/01 -Fenb,-  4 --e it 111 L -r ,, o. t(T••L < ft 5 0 0 

)1.0/01 -F04,-  4 -C 	Z. 

[0135] *A13JIONI5 Iz1t1111-- Z5aAIft, A ( 1 ) 04Let5ZitA (2) 01E 

A t 0220 1 0 0 0fialT022-e1t1E111_, --co. tiT•• L< ft, 	1 0 0 ila 

il-F --eZ. 	1=DiztiTi_.<it, 	2 oilail-F-eZ. 

[0136] *Iti3J10NI5 -e1t1,111-Z, A (1) 04L et, A (2) otet, 334 

4EIS-tt, gd.fiA, tea, cl—c 1 2 0 t )117KAg, MttION•t Z111 )-41::-) 

o-cftif,t-el,), 1t1,111-- ZIAMGAgi-efr)1-1-.:„ (,), RiZtsm-41JVI* 

41."--cco. 

[01371 *A13JIONI5 -e1t1,111-Z, c 1—c 120t)ii*AgOVIlaftit1,111-- Z33 

JX4Ef-itto 5 0 0 0 0 	)1.°All-F-C1t1E11 L -C „ O. t1T••L < ft 5 0 0 0 

)1,(Yoll-F"-CV,), 	GlztiT 	L < ft 1 o o o EJI.%L.ITZV,), litztIT.  

L<15 0 0 EJ1.%LATZZ. 

[0138] *5E13JIONI5 -C1t1lltZ. gittOMEHaftA ( 1 ) 04Leto 5 0 0 

)i,o/c -F-eZ. tiT•• L < ft 2 0 0 EJ1.%L.ITZZ. 
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1(TN<-1e? 1=10L '1(T4D/12) Ufor-yT • (t 	<4*_ic(;  •<L 

1=1 s i 	1=1 -i -L 	% 	(21/Nd 0) 	1(-L—I1()(1(<1=14; 	% 	(21A1C1) 	< 

6T*-.1 )e (; '1( -L—i1((; '1(L—T1(T) ulti(_L—T • (t 

<1 ; )e '<-< ,00 4 %<1;* •<T1(-1 	•<-<,) Ult>itql,  

XIM*_, ' (t 	< 6 T 1=1 1=1 4 (: 'tX1q11412 %vir*Li 1=1 4 • < 6 )e 0 0 

4(;) UlEt>itqi'XiqVid=i\i,ggifqg ' (t 	< 60c‘, •<4*-‘, 1=1 4 ;  •‹ 

-ri-*‘,) Ult>itqlOMWEN 'T1-F'g 'cik1fi'4Xt111----1%)14-P,‘4--P-EIE14. [MO] 

Nki;'-aqi, 4•-iz=1 	( L ) 	'D-R ='-P-N2'1gR 	( cl ) ki;Jaqi,D-±*14 

I'Efi 	U ' di 14 .,?4 fi 	U '± 	UW '44 fi 	U 	( 0  ) kii 4 q 1,  ' 1 = I Ei$ *J,  it 

°49k.iCcitW 

-fel(=*1(YEZI1(-1 — N/:(2 -iSC 'W*-feir=*i(YE: 6 s o -fel(L (i -I 

'W*-feir=*1(Y‹ 4)e %*b:1</f dpi  '1*-WIIV4EilL i 	°%D.-':1 

LI,  RRXCD ( L ) 	1A 	% V % z1 	% Ll 	• ri %D-*b:It4Y) x 	%1:141•21g [Z1710] 

( L) 	ZU 	 (e) 	zti 

A • X-v 

[11710] 

,, 	A 
n
. 

—A  ---v 

(q) 

iti 

[171Z1 

( L ) Vr-4 14- 

D--VGOir:11k$ 1-aqi'4*D• ( L ) 	'1-ElEf4CIVWMGOEElgi* [01710] 

° --P-M - -V-ECONkii(0 

EtO£S0/0I0Zdt/I3d 
	

917 
	

8Zt860/010Z OM 

(OSIAia) s (H (\ H --^rl ^/TH - H 
4-Z) Hir rH - s (H (dIAIN) fimpM/'^-N s (VIAia) d 
5 s (dIAia) d lid 5Z|i s (H 
ic^xgK^ •£ nic^x s (H 
• s (3 IAI d O ) s\(-!=—Xl/'^^1/'^<vn Cf'i " (3IAia) < 

£X<-^H /"/J. V/l^ — I1Cil{«.) — x s (|| 
s<^<vnn^/ S<XIH s<,3-<v) 

s (H <^XDD^A s^q^E3 sYWmm4 
6C?) s (H <$£v/ s<-fr^in4<- s< 
-fr^s.) \Sm$ [CHO] 

(L) a* (q) 

m^m^m s*mm&saw (e) w&w sw-)mm 

$* siif<^av/ sn^£StiM£h~i 
y=?^a> (L) ££IA sv %y \y sri^aiif^|i¥ix [zmo] 

(D rh (B) jH 

V^X v H-*~v A^\ / 
[friqn [LHO] 

(L) ¥^ 

(D [ono] 

£t0£S0/0I0Z<IfAL3d 917 8m60/0I0Z OAV 
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, 4<, 3C.Zf LtL G0521S-MttI4 -erfZ L L ffi"--C 	Z. 

[0144] 1t1E111-ZiAXL L't ft, frt ft, 71(X4E 1) 	'714, 71<„4Et 	I) r714, 4< 

X4Et I) r)A, 7.1<fit1Et 	1) r)A, 7.1<fit1Et 1) r714, Mfitt 	1) r)A, MN 

J') r)A, gfit-t •'-'714, 7 v 4Et 1) r)14, 7 V4E-t •'-'714, 	1) At-t') 

r)A, A/Mt 	1) r)A, A/Mt 1) r)144, C i'•-• C 6 07)l, 	4-`, 1:01Ntit 

(') 	'-'714±.1, t P) r114±1, J') r)14±1) , 	C 1 '-• C 6 07)1.*)1,7=71- 

a)±.1 ( 1) 	'-'7 Ail, t 	1) r)Atta, j') r)Atta) , 	) -( V 7 ' 1=1 E )1, i 

)1,7:4. :, 	h') 7. )1,7:::., 	N —)( 	)1.)1,7k 1) :, 	)7-T E 	Dr) 

zo 

[0145] frt ft, *5E13J10**011, R ft I-13i oorg. 	Med. 	Chem. 	Lett. 	2004:14, 2547 

-2550J 4 - -*IzegtZ L Lffi-e - Z. 

[0146] egm (2) 

[0147] NE151 

R1 	 R1  
(4) 

A-O-H 40 Y H X 0 Y 	A X 
I--7-/IAL 

R2 	(5) 	 R2 	(1) 

[0148] aritytiti, xitfigXig -eV,), R1, R2, A, YftA ( 1 ) otaLP 

i_;"-eZc, 	Loarititilarit-it1,1-4-- ZLLffi-eZ. f irtif, 7'J 	?j 

)1,7KAV)i)i, (DEAD) , 7 'P))3 )1,7KAV)-( V 7°1=1 E)1, (D I A 

D) , 	1 , 	1 ' 	- (7‘P)t)l,*=)li) 	)E','[)), 	(AD D P) , Rft 1 

, 1' -7VEA (N, 	N-))( )1.7k)1.147:-Z 1:) 	(TMAD) 404?1 

T, /JN-D 1- ') 7 m =)1,*A 7 -i :, Rft 1- ,) V. )1,7kA 7 -i .404?1-F, 

- 1-t 1:1=17, 	i)1ii- -)1., 	1, 	2 —))( 1-4.-=,' 	:, 	=) 

i=ii=i)( 	:, R ft 1 )1, 1 :4 0 MA*, 0 °C /J' G 1 5 0 °C05.Erib,-  4 -e art, 

WO 2010/098428 47 PCT/JP2010/053043 

[0144] {£mt&lk&k LXlt, mz-lts 7klfHklJ^A, 7klfHk:h HJ^A, 7K 

mitt >j ^ A, ?miti- h >j ^ A, ?mitt >j ^A, mitt- h >j ^A, mst 
j^iUzv^A, 'J ^A, 7 yit-izisryix, 'J >M = t'J 

^A, h U 'J ^AH, cT~C6(7)7;U=I JF-V K(7)#M^ 

^HJ^Ai^ tWAik) s c^c6(7)7;u^;u7-Th> 

(7)#jii& CJf^ ̂ HJ^Ai^ ^'J^Ai^) N v-r V^°P t°;ux^ 

;U7 5X N-y T;U^E;U/1X'J >N v7+fev^p^> 

fHz>, v7+f tfv^ P7|-^^ >N &t*y 5^V— ;H|£;p[f <§> ^ 

^) o 

[0145] $IJH_(£\ )##$JN TBioorg. Med. Chem. Lett. 2004:14,2547 

—2550J o 

[0146] (2) 

[0147] [<fk15] 

[0148] j£j£i£4\ R\ R2N AN Yliit (1) <D%mtw\ 

£x&&0 z(D&mt%m&fc$:{&mt&zkt)<x$&0 m*.&s 7Vi>t 
yu/t^iivx^u (DEAD) N yyv^yUTtt^iiv-r V^°P t°;u (DIA 

D) N 1, 1' - (7Vi>tlJ\s7£-j\s) vtX'Jy> (AD DP) N X(£ 1 

, 1' -7x/ex (N, N — v^^U/t^UATS K) (TMAD) WO)#i£ 

T\ fro h 'J T'x X h 'J ?TJl'7tsX7'r 

T h7th'P77X yxfjl/x-fjk 1, 2-y> h + yi^X 

PP^X 0°Cfrb1 5 0°C(7);^JtlESlTJ^J^ 

Y 

R2 (1) 
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-417 L Lffi-C . Z. 

[0149] ffaritazf- -0ffitraait? 1- 13uI 	I. 	Chem. 	Soc. 	Jpn., 	1 

967,Z40t, 	p. 	2380j, 	I- Synthesis, 	1981 

, 	P. 	1j , 	I- 0 r g. 	React. 	, 	1992, 	2420, 	p. 	335 

J 	- JEllo-cait? --ZLL -e, A (1) (-.:7-T7tLziEett-sba-4-- zLLffi 

-ezo 

mail A (1) -e*41,Z4Ettitith(zt, PX40-004jtsi--11,-arg03 

-1110 --CefITJI - R. --CZ. firt1S, 	FAA (*) tommE44E*-A-6 	im- 

4* 	-Aut*ma20 	mep-III7)1,-A,.73-.:::.J- 	p187 — 

20 5J 40-00,0sUleg4E*0.1t -Ofzi-s-g-4-- zLLffi--ez. 

[0151] A (2) -e*41,z4Letto---3, B7V-)1,r1 --CZ1Ef-ittft, ri 

tkik.4. --cozilet,zffi, firtft, 1 -Fox-*-1-4--*I -,:-arg --e - Z. 

[0152] [1E16] 

O 	O 	S 	 H N 	 HAS 

R
4 ± 

H2N 	NH2 	=WI 	/ 	R3 	IN2 	1,1 

X' 	
R4 

[0153] ±RaZA4--14 11:1 , R 3 , RZ):R 4 ft*A13J10)yt (2) 1z8itZtaL illl; 

"--CZ. 	X' 	ft/N1=iii:4g7T7-4-- . 

[0154] If2 1 0)7V-)1,IV1EaTitlzck Z 2 -7 :-Z 13 7 V --)ligtai*ft, 	I P h 

armaceut i cal 	Chemistry 	Journal, 	20 

07, 	2410, 	p. 	105-108j, 	IPharmaceut i ca 

I 	Chemistry 	Journa I, 	2001, 	"A- 35t, 	p. 	9 

6-98j 	ILIW.L4M2005/075435 1- /i71,v1-j , 	im , 

iiti.L11.M2005/026137/i:.J71.,1  F•J 4 - ..,.*("Z--efl-C ,5c, 

If220artft, 	rJourna I 	of 	Heterocyclic 	C 

h em istr y, 	1985, 	Z22t, 	p. 	1621-1630j , 	I 

Journa I 	of 	the 	Chemi ca I 	Soc i et y, 	Pe 

WO 2010/098428 48 PCT/JP2010/053043 

[0149] l"Bul I. Chem. Soc. Jpn. , 1 

9 6 7^, §4 0^, p. 2 3 8 0 J , TSynthesis, 1 9 8 1 ̂  

, P. 1_|N TOrg. React. , 1 9 9 2^, fg42^, p. 335 

J it (1 ) iZTjkZti&fc-gyu&m&t 

T-#30 

[0150] (1 ) BE#0—tetfJ&x—xJU-n 

mz-lis l"5tL# (fc) ttiaA0*^I H 
4 IK imbfll2 0 *r«l£j?!c I I 7;u=i-;u • 75>- p187-

[0151] it (2) T?a£*i3'fk£!fei0 5^K B^>7V-;uiSTrfe^'fk^^[i, m 

15 &£>*><, mmts OT0XJF-A^##[Z-&JST*#-5O 

[0152] Dfk16] 

[0153] ±IEJ£J£X^-A4\ R3^ &t/R4(£*#§^(7)5£ (2) [zfc It <§>£#<!:IRI C 

x' l£/\n?^>m=?-&7Fi?o 
[0154] igi 0)^7 V-J\smitJx.mz&& 2-7 r p h 

armaceutical Chemistry Journal, 20 

0 7^, ^4 1 p. 1 05 — 1 0 8 J , Tpharmaceutica 

1 Chemistry Journal, 2 0 01^, H3 5^, p. 9 

6 — 9 8 J N rg^li2 0 0 5/0 7 543 5^/^>7 U7 hj , l"g 

0 0 5/0 2 6 1 3 7§/^7Ui; hj 

Ilii 2 (7)J^|^(iN Tjournal of Heterocycl ic C 

hemistry, 1 9 8 5^, 12 2^, p. 1 6 2 1 - 1 6 3 Oj s T 

Journal of the Chemical Society, Pe 
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rkin 	Transactional:Organic 	and 	Bio 

—Organic 	Chemistry,1982, 	"Alt, 	p. 	159- 

164j, 	rBioorganic 	& 	Medicinal 	Chemi 

stry 	Letters, 	2008,Z18t, 	p. 	6231-623 

5J 	IZ'A'al711- "g."--eZ. ithlZt, iM •tif, 	raiw.L.13M- 2 0 02/0 

51 8 4 9 1-41 /i71,`Y 1-j , 	raligi.L.133M2 0 0 1 /0 6 2 2 50 1-4/i, 

7 1/V HI 	IZT.t (2) 1:=7T7tLZ7V—)iiital* -1S-atZLLffi 

-eZ. 

[0155] A (2) -e*41,Z4LIS•to -5, BffiEl):A°1-eZ4LIS-ttit, 44 

1,kg 	tt-C 8 1), flIATicg-eLLtiz:m<frami,m*1,--c8i,), -.. 

41,G0IVE-ti.11,111-- ZLLiz: 	(,)-arg--ez. 

[0156] A (2) --e*41,z4E-art0-5, Bbt-(V4 - -11,IV, 	V 	7 V - 

11,r1 [Tt (2) W, wffifig,Xig, RitMCg] ittkiktl.--cozilet 

,5ffis  firtif, 	rTetrahedron 	Letters, 	1968 

, 	p. 	5209-5213j, 	rSynt hes i s, 	1970, 	p. 	3 

44-350j, 	rAngewandt e 	Chemi e, 	1967, "A 

79t, 	p. 	471-472j, 	rChemi sche 	Berichte 

, 	1973,Z106t, 	p. 	3291-3311j 7,2,Nom--*I.: 

g-e - Z. 

%ISA 

[0157] *5E13A -t-F iz-A-Itim41::, -D -c.xl4m4nz,N,I3A-4-- zo 	LAN L , *5E13J1014,  

4 ft L tt I; 0 AVM IC ,, -D ""C LVJNtS, Zpt 11*(:: 8 0-c 4_, 9.11R 	41. Z 4_, 0 --C ft IS 

[0158] *Aafi11z80--C, 33`*fi, fitAft, i1-FGM54-4t1,11 Lt_. 
[0159] TLC:E. 	Merck 	silica 	gel 	6 0 	F 254 	( 0 . 	25 

mm) 

Flash 	column 	chromatography:Biotag 

e 	Flash, 	Si40 

WO 2010/098428 49 PCT/JP2010/053043 

rkin Transact ions1:Organic and Bio 

— Organic Ch em i s t r y, 1 9 8 2^, |li, p. 15 9 — 

1 6 4 J , TBioorganic &. Medicinal Chemi 

stry Letters, 2 0 0 8^, 1 1 8^, p. 6231—623 

5j rg|sg^^2 oo 2/0 

5 1 8 4 \sV hj \ rgRg&P|^2 0 0 1 /0 6 2 2 5 0^/iy 

(2) [ZTFiZtl&TTy—&Zk 

[0155] it (2) )5*K B^t°'J U* 

miSSftTfcy, * 
I>)-&J£X£&O 

[0156] it (2) xmz*l&ik£®0.)5*K B^W^V-;UiS, -fVf74;-

MM [it (2) 4\ xMftJim 
<fo -§> $1 7L (£\ TTetrahedron Letters, 1 9 6 8^ 

, p. 5209 — 5 2 1 3 J N TSynthesis, 1 9 7 0^, p. 3 

44 — 3 5 0 J , TAngewandte Chemi e, 1 9 6 7^, 1 

7 9^, p. 4 7 1 - 4 7 2j s TChemische Berichte 

, 1 9 7 3^, ^1061, p. 3 2 9 1 -3 3 1 1 J aEit0^££##[3 

HMJ 
[0157] LfrU *#§^(7)15 

SI It Z ft b fl)H JfeflJ13 £ o T &MMlz fc l^T £ OT1 £ ft ££0) X lift 

l^o 

[0158] fffiUi, JMT(7)«1|£f£fflLfco 

[0159] T L C : E. Merck silica gel 60 F254 (0.25 

mm) 

Flash column chromatography:Biotag 

e Flash, S i 4 0 
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Preparat ive 	thin—layer 	chromatogra 

phy 	(PTLC) 	:Merck 	si 	I 	i ca 	ge I 60 	F254 	( 

1 mm) 

Liquid 	Chromatography/Mass 

met r y (LC/MS) 

Spectro 

Analytical 	System:SHIMAZU LCMS-201 

OA 

Sof tware:LCMS 	Solut ion 

Exper 	imantal 	Condi 	t 	ion: 

)314:Phenomenex 	Gemi n i 	3 )um 	4. 	6mmx30 

mm 

Mil : 1. 	2m L/m i n 

;pi viii ft : 40°C 

AS o I v : 5%MeCN/95%H 2 0±0. 05%T FA 

Bs o I v : 95%MeCN/5%H 2 0±0. 05%T FA 

MS—mod e : ES I+ 

ESI 	Vol tage: 4. 	5KV 

Source 	Temp:130°C 

Deso I vat i on 	Temp:320°C 

[0160] 

WO 2010/098428 

Preparative thi 

phy (PTLC) :Merck 

1 mm) 

Liquid Chromato 

met ry (LC/MS) 

Analytical Syst 

0 A 

Software:LCMS S 

Experimantal Co 

Phenomenex 

m m 

/jit JE : 1 . 2 m L / m i n 

: 4 0 °C 

ASo I v : 5%Me CN/9 5%H20 + 0. 05%TFA 

Bso I v : 9 5%Me CN/5%H20 + 0. 05%TFA 

MS—mode : ESI + 

ESI V o I t a g e : 4 . 5 K V 

Source Temp: 13 0 °C 

Desolvation T emp : 3 2 0°C 

[0160] 

50 PCT/JP2010/053043 

n — layer chromatogra 

silica gel 60 F254 ( 

graphy/Mass Spect ro 

em:SHIMAZU LCMS-201 

o I u t ion 

n d i t ion: 

Gemini 3//m 4. 6 m m x 3 0 
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[*8] 

[0161] 	N 

OL 

s 

t 

t 

Time 
[min] 

A 
[%] 

B 
[%} 

Flow 
[ml/min] 

: J E 

Haft 

-gaL 

I 	et 	of 

m=mu I 

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 

i_, -c*7T7 

s=s 

doublets, 

1-,,J-)1,itMtl4051iil-k-A-41-.:, 

L**01.1 

-m-7/1/t-j1-‘ZitaiEll 

u c I ear 	magnet i c 	resonance 	(NMR) 

JNM—AL400 (1 H 	400MHz) 1 H—NMRW./7 

P P m*7T7. T 1.7) 	)1,>:.Ja)./7 Ha (S 0. 	Oppm) 

Lt.:. 5— 	itr -Fordfcr,--e*7T7 Lt.:. 

i ng I et, 	d=doub I et, 	dd=doub 

t=t 	r 	ipl 	et, 	q=quar t et, 

i 	pl 	et, 	br=broad 	signal). 

ts.8, **Rijazp-A-afijo 1 H—Nm RI:=8 0-C s  t)1,7KAg17-811•Z7°D 

ij , q,7,--e 	.ts.othi,-s-t,z. 

1 ] 

e r t — )1, 	4 —)( 	)1,7%)s —)1,— 5 —t)1,7K4-1,-1-01S-d 

[0162] 

WO 2010/098428 51 PCT/JP2010/053043 

[H8] 

Time A B Flow 
[min] r%i [%} [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 

x J. T) I/ ii-7 A ^ 

[0161] Nuclear magnetic resonance (NMR) : J E 

OL JNM-AL400 (1H 400MHz) 1 H - N M R(7) v7 Mitli 

\ p p m||^N T h 7 ̂  >0 VT7 MS ((50. Oppm) 

LTH^Lfco x—£ Lfro 

s = singlet, d = doub I et, d d = d o u b I e t of 

doublets, t = t r i p I e t , q = quartet, m = mul 

tiplet, br=broad signal). 

H —NMRCfcl^ 

fflB8T-#fcivi§££&30 

[##0|J 1 ] 

[0162] 
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NE171 

( 
N 

[0163] 	4 — )i 	)1.— 5 — 	7 V—)lit J1,7K:.Jfig (1. 	36 g, 	9. 	4 8mmo I 

) Lit4E71-=)l, ( 2 8. 	7 m L) Loglett - 8 0 °CZ 1 R-41131fAl# Lt.:. 

ait,,a-Mlirglrg 1, "rit4E71-=)1,-M 	L, 44 GtLtAll*-5all'a 1, L- 

. LOCI*GY)1=11=1)( 	(5. 	6 8m L) Mal:, 	ter t - 	J - 

)1, (2. 	8 4m L) 	LE 1).;:.J (1 6. 	9m L) 	-hrft -c, 	6 0 °C-Cii...TVR, 

Lt.:. aZilT&, ait?A-5gilrgigg LS 44G4Itz*El1*IztVugfigt I-I) 

r'71-471<M3 	LA'Ffiti)1, - hrlt, AFfiti)1,-3.Arfa, 	1=D 1 -.30fr_afig71(X 

t I- 1) Ij7 A A< MAI:=0 fig 1 	11. 	.t , 4111ffl Lt.:. IS-fr)--tzUl$0VM11A 

tiVIC-05 5 &„.71<MEgv•rj714.--CM.11,tto M,Etv•rj7J-4-6A 

It 	Lt.: &, MA 	-;1it11;11 48 L, 44 G ttt:_lfil*- 	ii t ii)1,1=17 l'-‘7 

-1 —  (/‘-/ffliFfigi)li= 8 5/ 1 5) --ettAL, *Stet (9 6 4 

mg) 	-fric-:_-. ibz5 1%. 

1 H—NMR (4 0 OMH z, 	CDC I 3 ) 	a 	8. 	7 2 	(s, 	1 H) , 

2. 	7 4 	(s, 	3H) 	, 	1. 	58 	(s, 	9 H) 

[ 	*0112] 

5— 	— I:— 2 —( vV 1-4-,, V= 1- i))1,01S-fil 

[0164] 

WO 2010/098428 52 PCT/JP2010/053043 

< 

S 

N 

[0163] 4 — ^ TJU — 5 — V—(1. 3 6 g, 9. 4 8mmo I 

) tik'(2 8. 7 m L) <t (7);!^^^ 8 0 °CTf 1 # Lfro 

LT^-fb^Th-;u£|&£ U !#bftfc*lto£;J!lU±^*tLtz 

o (5. 6 8mL) tert-^£/— 

;M 2. 8 4 m L) <!: t°'J V> ( 1 6. 9 m L) 6 0°CTr$tM 

#Lfc0 h 'J 
^A7k;£;$<!:ifiix^;u£}jp*.N ifiix^;u£#lf^ ^blc^P^ii7K^ 

h lJr>A7K;^[3ifiix^;u^^^N ttaiLfro 

&7KM7^ Ltz„ 

HSLfct, !#bftfc*lte£ v'J P7 W=?z> 
-f- (^^^>/ifiix^;u=8 5/1 5) TrftMU ^M-fb^ (9 6 4 

m g) &mtzo W5 1 %o 
1H-NMR (400MHz, CDC I 3) (5 8. 72 (s, 1H), 

2. 7 4 (s, 3 H) , 1 . 5 8 (s, 9 H) . 

[##$J 2 ] 

5-3- K-2—fV7' h^y^y/- h 'J;U(D^Efe 

[0164] 
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[1E18] 

NC 

[0165] 	2—)( )1.-1-7°1=1/i/—)1. (O. 	56mL, 	6. 	06mmo I) ON 

, 	N—.;)( )1.7k)1.147::-z" 1: ( 1 0 m I-) M'a -  0 °Clz;t3A1/ L., *.A1Et 1 

1) 1j71-4 (242mg, 	60% 	suspension 	in 	minera 

I 	o i 	I, 	6. 	06mmoI) 	-1.....11 L, f -.) hrl't it . FS 5A L it a, t? A 	0 °C 

-05 	rni m4 4* 1, tz &, 5.2, -1--23°C.Ve_hr-FI 	1.1:&, -Am --e 1 o 	rnim* 

L, A Zf 0 °C1z;13111 Lt.:. alitAlz2-7/1,t1=1—  5 — 	— 1:' 	= 1- 1) 

)1, 	( 1 . 	0 g, 	4. 	04mmo 	I) 	-)J1:1t, 	a, it 555±-1± 

, 	1 . 	5 R-41131trin Ltz0 a rit 417 &, a  iti 1::* ( 2 0 m L) -i]At, g/FEt 

i)i, (3 x 3 0 ml-) 	-C4111ffl Lt.:. Ul$E1 -e4-)--.-c, Mfi-lAtito( ( 3 x 

30mL) -e5CIF&S Z *Mg 7 	,r)./-4.--CIM Lt.:. Mfity 	,.-'714 

6 A a 	1, tz &, MA -5!&11124irg L , 44 G 41. tz 411* 	1) t it)1, 	I=171- 

7-r- (/•4---:.J/g/Ffigi)1,=98/2) TAN L, *stet (9 

50mg) -.14t0 IIR*78%. 

1 H—NMR (400MHz, 	CDCI 3 ) 	a 	7. 	81 	(d, 	J=2. 	2 

Hz, 	1H) 	, 	7. 	76 	(d d, 	J=8. 	8Hz, 	2. 	2Hz, 	1H) 	, 

6. 	72 	(d, 	J=8. 	8Hz, 	1H) 	, 	3. 	80 	(d, 	J=6. 	3H 

z, 	2H) 	, 	2. 	21-2. 	11 	(m, 	1H) 	, 	1. 	06 	(d, 	J=6 

. 	8Hz, 	6H). 

LO *01131 

5—V.I=I-2—( V V 1-4-•'`i = 1- 1))1,01S-d 

WO 2010/098428 53 PCT/JP2010/053043 

Dffc18] 

[0165] 2 — J-J I/ — 1 — "7°P /"v/ —)[/ (0. 56mL, 6. 06mmo I ) (DN 

, 5 K (1 OmL) 0 °Clz;^SP L, 7klfHt:>- h 

lJrl7A(242mg, 60% suspension in minera 

I oi I, 6. 06mmol) Titz 0 H/la Ltz 0 °C 

T*5^rB11S#L^ )&mZ2 3°C^T*±#^i±^ ^ST*1 O^PBW# 

U St/0°c[z;^SPLfro SJSjftlc 2 -^;U7|-p - 5-3 — K^<>x/— h 'J 

;M 1 . Og, 4. 0 4 m m o I) £}JPH_N 

, 1. 5B#rB11S#Lf=0 SJSJSICTK (2 OmL) £}JP;LN ifii 

X^;u (3X3 OmL) TrttaiLfro (3x 

3 0 m L) 3S7KMt"7 v0 AT?££J£ Ltzo V^ A 

£*>»]!&£ ;^££;J!lU±;I^U v'JPT h 

y=>74— (^^^>/ifiix^;u= 9 8/2) TrftMU (9 

5 0 m g ) &mtz0 W7 8%o 
1 H — N M R (400MHz, CDC I 3) 8 7. 81 ( d , J = 2. 2 

Hz, 1 H) , 7 . 76 (dd, J = 8. 8Hz, 2. 2Hz, 1H), 

6. 72 (d, J = 8. 8 H z, 1H), 3. 80 (d, J = 6. 3H 

z, 2 H) , 2. 21-2. 11 (mN 1H), 1. 06 (d, J = 6 

. 8 H z , 6 H) . 

[###|J 3 ] 

5 — ^ P — 2 — SJ~3 h iJ;U(D^Efe 
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[0166] [1E191 

0 

NC Br 

[0167] 	7.1<„4Et 1.- I) rj, A ( 1. 	64g, 	60% 	suspension 	in 

mineral 	o i 	I , 	37. 	5mm o 1 ) ON, 	N — .;)( J1.7k/liA7 

:=. F ( 5 0 m L ) 1-25MA-0°C1:1;1•3A11Lt.:&, 	2—)( )1.-1-7c1=1/i/— 

)1, (3. 	47m L, 	37. 	5mm o I) 	-1.P1_,-r-Dhl:I .ttz. art,  a -121--e 

2033\11mm* L, tz . A w: , a rit a 	0 °c i z Alp L, , 2-7/1.71-1=1-5— V.I=1 

:.J‘i=1.-. 1))1, 	( 5. 	00g, 	25. 	Ommo 	I) 	- .1.1.21_,-r-Dhl:I .tt::&, 

art,  a -1-'5.E1-e 1 5 li-.4 PRI 4ft 4# 1_, t.: . a Tit 417 &, A< ( 1 0 0 m I- ) 	Vr-I t, 

fit= 	JI. (3x 100m L) "C4E11 ffl 1.t . UM 	--,S-fr)-- --c , M*1-jAtaFok 

(2>(50m L) -053tilF&„1A<Mfigt /- 1) ''714 "-M * 1, tz . Mfitt 1- ') rj7 

A 	6 A It 	1, tz &, Mt1I-5g11248 L , 44 GtLtz*Ell* 	1) t ii)1, 	I=]7 

1- 	7 -r — ( /' -)L=9/1) 'MN L, *stet (6 

. 	04 g ) 	-•14 tz . IIR*95%. 

1 H—NMR (400MHz, 	CDC 1 3 ) 	a 	7. 	65 (d, 	J=2. 	4 

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

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

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

6Hz, 	6H). 

[AVM 1 ] 

tert— 	)1, 	2— (3-7/ —4 --(VV.  1-4-7i=)1.) —4— 

)1.7 V—J1,— 5 — t )1,7K, 1,— 1-01S-fil 

WO 2010/098428 54 PCT/JP2010/053043 

[0166] Dffc19] 

[0167] 7K^Hb"t" h 'J ^ A ( 1 . 6 4 g, 60% suspension in 

mineral oi I, 37. 5mmo I ) 0) N , N — ^ )l> J±7 

5K (5 OmL) M;i;$£o°c[::;^£PLfc^ 2 1 — 
;u(3. 4 7 m L , 37. 5mmol) £'> LtOjjP *_tz „ 

2 O^PeHi^Lfco J5JS?ft^0oC[Z)^iPL, 2-^;U7hP-5-^P 

=EK^\?~ h U;u (5. OOg, 25. Ommo I) 

5B#P01}f#Lfco 7K (1 OOmL) £})P*., 

(3 X 1 OOmL) TrttaiLfro 

( 2 X 5 0 m L) &t7kfttii:>- h 'J O/xV&j&LtZo ffliMj- h'JO 

A^^^IJI^SLtz&s mm&mmmrnLs 
h 9=?-? 4— >/ifiix^;u= 9/ 1 ) TrftMU ^SUfc^ (6 

. O 4 g) W9 5 %0 

1 H — N M R (400MHz, CDC I 3) 8 7. 6 5 ( d , J = 2. 4 

Hz, 1 H) , 7. 60 (d, J = 9. OHz, 2. 4Hz, 1H), 

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

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

6 H z , 6 H) . 

mmm i ] 
tert -?=F)l 2 - ( 3-V?y - 4 ->T V^' h^v7i^) - 4 -

y^;u^7v'-;u-5~±i;u7t^vb- hg)^ 
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[0168] [1E20] 

..--- \/ $13 	ill 	 20 mol% Cut 	
.------N-...--'° 111 

O 
+ 	 2.0 equiv  teMBuOLI 	NC 	IIII" 	S 

illir 	\). 
NC 	 N 	 DMF 

Y. 31% 	
/ 	4_ I40°C, 30min 

[0169] 	.ritgggi,. .,.**1M 1 "C 44 G 'Lt t e r t —/1. 	4—)(J1,7V— 

)1.-5—)3/1.7K4-1,-1-• (49. 	8m g , 	0. 	25mm o I ) , **Oil 2 

"C 44 G tttz 5 — 	— lz —2—'(')V 1.- 4- /,' :.J V = I- 1) )1, ( 1 12. 	9mg 

, 	0. 	375mm o 	I ) 	, 	7 	Z):,:,!,71(N, 	N — .;)( 	)1.7k)1.1473z" lz 	( 1. 	2 

5m L) 	-ill:tt.:c, 2.,P4-4%-F, 	t e r t —V.  h4',1). r7L 	(40. 	0 

mg, 	0. 	5mmo I) 	Lrj74Etr], 	( I ) 	(9. 	5mg, 	0. 	05mmo I 

) -))1:1t tz &, 	14 0°clzhAN1 L., 	30 	MI 	L L. a ritii3ZT&, a rit a 

-15.EVC:liA111,, afitAlz7-iIift, NMI 	)1--C4111ffl Lt_-. IS1-).t-tt 

-Mfr_IAIL71(-e5C*L, Mfigv,r714"--CM21,tto Mfity,r) 

I- 6 A a 	1, tz & , Utg A -51A1124irg 1_, 44 G ttt:_lai* 	ME 	1) t it 

JI, I=171- 	7 -r — (/‘4-- /ffliFfigi)1,=4/1) 'OWL, *Et 

At 	(29. 	2m g ) 	--114t:_-c, .1.1R*31%. 

1H—NMR (400MHz, 	CDC 1 3 ) 	a 	8. 	16 	(d, 	J=2. 

4Hz, 	1H), 	8. 	08 	(dd, 	J=8. 	8Hz, 	2. 	4Hz, 	1 

H) 	, 	7. 	00 	(d, 	J=8. 	8Hz, 	1H) 	, 	3. 	89 	(d, 	J=6 

. 	8Hz, 	2H) 	, 	2. 	73 	(s, 	3H) 	, 	2. 	24-2. 	16 	(m, 

1H) 	, 	1. 	59 	(s, 	9H) 	, 	1. 	09 	(d, 	J=6. 	8Hz, 	6H 

) 	. 

mim2i 

tert —)1, 	2— (3 —,7 J —4 --(%)V1-4-',7i=)1.) —4— 

)l,7 •J—)1,— 5 —t)1,7K4-../1.,— I-0.M 

[0170] 

WO 2010/098428 55 PCT/JP2010/053043 

[0168] [it20] 

[0169] ##01] 1 t e r t4-^fjbf7V-

;u-5h (4 9. 8 m g , 0. 2 5mmo I) , #ti2 

TM#bftfc5-a— K-2--T h^V'OV1- h 'j;u (112. 9mg 

, 0. 3 7 5mmo I) s Mi7KN, N-i/yfMWl/A7 5 K (1. 2 

5 m L) &]]U7LtZo t e r t - 3? h^rV'Jf (4 0. 0 

mg, 0. 5mmol) <t 3 (I) (9. 5mg, 0. 05mmol 

) &tiaTLtz'ik, 1 4 0°C[::MU 3 0ftfflfeWLtzo J5JS& 

£^£Tr;<rr£PU ifiix^;UTrttaiLfro 

«ffl£S&?P:&£7kT-8fc&U ^ AT^'Jt Ltz0 

v U 
;^P7h^77-f- (/\^Hf>/ifiix^;u=4/i) TrftMU ^M-fb 

(2 9. 2 m g ) W 3 1%, 

1 H — N M R (400MHz, CDC I 3) (5 8. 16 ( d , J = 2. 

4 H z, 1 H) , 8. 08 (dd, J = 8. 8Hz, 2. 4Hz, 1 

H), 7. 00 (d, J = 8. 8 H z, 1H), 3. 89 (d, J = 6 

. 8 H z, 2 H) , 2. 73 (s, 3H) , 2. 24-2. 16 (m, 

1 H) , 1. 59 (s, 9 H) , 1. 09 (d, J = 6. 8Hz, 6H ) • 
mmm 2 ] 
tert ~^=F)\s 2 - ( 3 — v7 J - 4 ->T SJ ~J h^v7i=i[/) - 4 -

y^;u^7y-;u-5-^;U7tt'^vb- KP^Eft 

[0170] 
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NE2 -11 

.."----'-',.../° 
60mol% PPhl 	,,,./"---,,,..„---0 	Ali 

ilth 	S 	p 	IR mol% Pc1C12(clppf) 

WI 	
o 

1111111" 	
+ 	 2.0 equiv Ag2CO, 	 S 

NC 
NC 	

-4 

N"--N, 	 H20 
60°C,24hr 	

- Y.94% 

[0171] aritgggi: s .,.**1M 1 "C•141:-DtLit ter t -V')i, 	4 — )( J1,7V— 

)1.-5— )3/1.7K4-1,-1-• 	(49. 	8m g , 	0. 	25mm o I ) , **01.12 

"C•14G41-tz5 ——  1: -2-'(%)7.  I- 4- '/':.J V= F. I) )l, ( 112. 	9mg 

, 0. 	375mmo I), RYA< ( 0. 	5mL) 	••Lifftt:_- ,, ZAr-5:4,,t,T, 

114E/i)H71-4 ( I I) 0 2 gdiA0 1 , 	1' 	—EA (=)7i=)1,7kA7-r / 

) 7i1=l -t:.411*[PdC I 2 	(d pp f) 1 	(20. 	7mg, 	0. 	025m 

mo I), 	F- 1)7i=)1.*A7-(:., (39. 	3mg, 	0. 	1 5mmo I) 	L 

gggAR ( 138. 	4m g, 	0. 	5mm o I ) 	•Lill:tt:_.&, 	6 O'ClZhAPAL, 

24 Heniran L, tz . a Fr? 4 T &, a rit A -1-'51,1 	-c-,1•3 A11 1,,aZA 1:0 gt i 

)i, (2. 	51-n L) 	-i)At, 	74ilt-6A1_,, ff(Fgti)v--elilwtto 6A 

-ffi'Fgti)1,--e21=14111ffl Lt.:. is- fr)- 1.:#1$0-mfilAtt7k-e53VIF L. Mt 

7,,-714 --MPILtz. Mgtv,,-'714-6 1.1aLt:_-&, UtgttI- 

*LEM L, 44 GtLtzE1*-ffilf. ,i) t ii)i, 	i=i71- 	7-i- ('‘-: 

zgiFgti)1,= 3/ 1 ) -CAM L., *Stet (87. 	6mg) 	-14/-.:_-. IIR 

94%. 

1 H—NMR (400MHz, 	CDC I 3 ) 	a 	8. 	16 	(d, 	J=2. 

4Hz, 	1H), 	8. 	08 	(dd, 	J=8. 	8Hz, 	2. 	4Hz, 	1 

H), 	7. 	00 	(d, 	J=8. 	8Hz, 	1H), 	3. 	89 	(d, 	J=6 

. 8Hz, 	2H) 	, 	2. 	73 	(s, 	3H) 	, 	2. 	24-2. 	16 	(m, 

1H), 	1. 	59 	(s, 	9H) 	, 	1. 	09 	(d, 	J=6. 	8Hz, 	6H 

). 

maim 31 

WO 2010/098428 56 PCT/JP2010/053043 

Hb21] 

60 mol% PPh3 

ID mol% PdCl2(dppf) 
X. .0 

2.0 equiv Ag^COj 
H20 

60°C, 24hr 
Y. 94% 

NC 

[0171] ##01] 1 t e r t 4-^fjbf7V-

;u-5h (4 9. 8 m g , 0. 2 5 mm o I ) N ##$] 2 

, 0. 37 5mmo I) , &L£7K (0. 5 m L) Z_tz0 H^#EI§iT\ 

(ii) 0) 2 1, 1' -ex (v7i / 

) 77 x • i? [P d C I 2 (dppf) ] (20. 7 m g , 0. 025m 

m o I ) N h 'J "7 x ̂ ;U7f\X 7-f V (3 9. 3mg, 0. 1 5 m m o I ) <t 

^110 (138. 4mg, 0. 5mmol) $-}]P Z_tz$ts 6 0°C|Z}JP^LN 

2 Amriti&nLtzo 
?JU (2. 5mL) 3SlJ U ̂ M^JUV^Ltz0 hlfc 

£lfiix^;UTf2[I]ttaiLfco fttit 

v ̂7 A £ *> L*r«l&*g£ 

v'J-h*fM PT h^7-f — (^^^> 

/Ifiix^;u=3/1) TrftMU aSUb^ (8 7. 6mg) 1|R 

$9 4 %0 

1 H — N M R (400MHz, CDC I 3) 8 8. 16 (d, J = 2. 

4 H z, 1 H) , 8. 08 (dd, J = 8. 8Hz, 2. 4Hz, 1 

H), 7. 00 (d, J = 8. 8 H z, 1H), 3. 89 (d, J = 6 

. 8 H z, 2 H) , 2. 73 (s, 3H) , 2. 24-2. 16 (m, 

1 H) , 1. 59 (s, 9 H) , 1. 09 (d, J = 6. 8Hz, 6H ) • 
[•s-jte^j 3 ] 
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tert — 7')1, 	2 —  (3 — ',7 J — 4 — (`)V.  1-4-',7i=)1.) —4 — 

)1.7V—)1, —  5 — t)1,7K4-',1,—  1- Ofi'd 

[0172] NE221 

..„...„,,,„..0 	
20 moP/0 PCy3 	„....-..„..0 	40  

s 	 10mompcmc).,  

+ 	 2.0equiv Cs2CO3 	NC 
NC 	IIIIIFI 	Br 	N-^N, 	 toluene 	

\ 	04_ 120°C,I9hr 
Y.83% 

[0173] pt, 	% 	ait,"745 ( 5 0 m L) lz, **Rill -e44G4Itz tert —/1. 

4—)( 	)1,7 V—)1, —  5 — t J1,7K4- 	1,—  I- ( 5 9 8 mg, 	3. 	Omm 

o I) , **Oil 3 -e44 GtLtz 5 — V.  1=1 	—2— 	V V.  1- -*, •: V =1- 1 ) 11. 
(762mg, 	3. 	Ommo I) 	, giFfigiir'714 (67. 	4mg, 	0. 	3 

Ommo I) 	, 	I-I) 	(./1=1/\4-//1.)*A7-(:.J (168mg, 	0. 	60 

mmo I ) 	, 0..fitt/r)./-4 	(1. 	9 5 g, 	6. 	Ommo I ) 	, 	I-)1.I:.J 	(1 

1 m L) 	-j)i-ftt:_-&, ait?-74-51:2X -3t±P.LeVILLAX8-e, 	1 2 O ctl:: 

hral„ 	19R-41131M4#1_,L. aritilT&, aritalzOfigi)i,  (3 OmL) 

VJI:lt, 	74'-tt 	6 A R*, 	Lt.:. 6A1z0. 	11110i/0M (20mL) 

- hi-ft, UM 	- 4111ffl • 3Aft Ltz. 	G 1:7100 	-ffliFfigi)i, ( 2 OmL) -e 

V ffl Lt.:. is-4-)--t.:#1-7.1< ( 3 o m L ) , MfiiAttal< (3 0 m L) -el 

;IF Ltz&, Mgt 1-'J rj, A --e *M' Lt.:. Mgt I- 1) r'71-4 	6Ant,t-.:&, 

UlMtlI -5glirgIrg L , 44 GtLtz*Ell* 	1) t ''T 	1=1 7 I- 	7 -r — ( ,‘ 

4---:.J/A'Ffiti)1,= 7/1 ) -efAN L., *Stet ( 930mg) 	14t:_- 

o IIR* 8 3%. 

1 H—NMR (4 0 OMH z, 	CDC' 3 ) 	a 	8. 	16 	(d, 	J=2. 

4 4 H z, 	1 H) , 	8. 	08 	(dd, 	J=8. 	78Hz, 	2. 	20Hz 

, 	1H) 	, 	7. 	00 	(d, 	J=8. 	78Hz, 	1H) 	, 	3. 	90 	(d 

, 	J =6. 	5 9 H z, 	2 H) 	, 	2. 	73 	(s, 	3H) 	, 	2. 	25-2. 

1 6 	(m, 	1 H) 	, 	1 . 	59 	(s, 	9H) 	, 	1. 	09 	(d, 	J=6. 	8 

3 H z, 	6H) 	. 

WO 2010/098428 57 PCT/JP2010/053043 

tert 2 - ( 3 — v7 / - 4 V h^v7i=i[/) - 4 -

[0172] [it22] 

20 mol% PCy, 
10 mol% Pd(OAc)2 

JO .o 

2.0 equiv CsjCO, 
toluene 

120°C, J 9hi 
Y 83% 

NC 

[0173] (5 Om L) [ZN ##0IJ 1 tert 

4 — ^ V—yU—5 — yU/tx-^ v U—h (5 9 8mg, 3. Omm 

( 7 6 2 m g , 3. Ommo I ) N (6 7. 4mg, O. 3 

Ommo I) N h'J (V P V-/U) (1 68mg, 0. 60 

mm o I ) N ^StiZ V^A (1. 9 5 g, 6. Ommo I) N h-/Ux;> ( 1 

1 m L) 1 2 0°ClZ 

»u 19mr$nnLtz0 oomD 
ZliU 6;^[C0. 1mo l/Li&it (2 OmL) 

%U\7L, • #11 Lfc0 £ bl:i7kf@£ifiix^;u (2 OmL) Tr 

tttiiLfco (3 OmL) N (3 OmL) X)% 

;$Ltz&s ®M.1-\*lJI5J±X-$tmLtz0 

v'J PT 

^>/lfiix^;u=7/l ) TrftMU (9 3 0mg) 

0 W8 3 %0 

1 H — N M R (400MHz, CDC I 3) 8 8. 16 ( d , J = 2. 

4 4 H z, 1 H) , 8. 08 (dd, J = 8. 78Hz, 2. 20Hz 

1 H) , 7. 00 (d, J = 8. 7 8 H z, 1H), 3. 90 (d 

, J = 6. 5 9 H z , 2 H) , 2. 73 (s, 3H), 2. 25-2. 

16 (m, 1 H) , 1. 59 (s, 9H), 1. 09 (d, J = 6. 8 

3 H z , 6 H) . 

o I ) N ##0IJ 3 TM# bftfc 5-7P^-2- - h 'J JU 
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maim 4] 

ter t — )1, 	2— (3 -,7 J —4 --(%)V.1-4-',7i=)1.) —4— 

)1.7 V—)1,— 5 —t)1,7K4'./1,— 1- 0"ad 

[0174] [1E23] 

5 rnol% PCy3  
5 mut% Pd(OH)21C ...,------',----".° 	0  

.....„........,0 	 1.0 equiv Cul . 
+ 	/ 	 2.0 equiv K2CO3 	 NC 	 S 

1111"  NC 	Br 	N----N. 	 DM SO 	 11 
120°C, 201-ir 

Y. 39% 

[0175] pt U% 	ar,176-51.---, -**1M 1 -04 Gt,t.: t e r t - 	)1, 	4 -)( 	)1. 

7•)s-)1.- 5 — t )1.7K4- ./1.,— 1- (1 8 Om g, 	0. 	9 0 3mmo I ) , 

**RI] 3 "C•141=Dttt.: 5 — V.  I=I 	—2— 	V V.  1-4-./ ,' ,'i =1- ') )1, ( 2 3 0 

mg, 	0. 	9 0 3 mm o I ) , 4<gg1E/iri714 (3 1 . 	7 m g, 	0. 	04 

5mm o I ) 	, 	I- I) 	(./1=1/\4-/)1.) 	*A 7 -r ,.J 	( 1 2. 	7 m g, 	0. 	0 

4 5mm o I ) , Mgt I) r)./-4 (2 5 Om g , 	1 . 	8 1 mmo I ) , 	I-) 4E 

gi] ( 1 7 2 m g, 	0. 	9 0 3 mm o I ) , 	.;)( 	)1,A)1.7k4-• K (3. 	Om 

L) 	h1:1 t tz & , a lt? 74 51:: 2' X -3t ±,4 1_, VI L tz IX Ve , 	1 2 0 c'c I z hp NI 

L, 	2 0 li-.4 III fA4  4# L, tz . aritilT&, aritAtzgrFggi)i, (1 Om L) 	LA< 

( 1 0 m L ) 	hri .t , 22 "C 3 o ,3\1131fAl# L t.: . M a 	-t 	-r 1- 	A 1:, --C 6 

AL, ffrFfigi)1,  (2 Orn I-) , A< ( 1 OmL) -e53t5* Ltz. 6A/JNGUI 

$1] 	- 3.J'At L, 710E1 - 	G I -.3(F fig i 	)i, 	( 2 0 m L) 	--ev ffl L, /1:  . -art)--1-::  

MEI 	fr_iAtitol< ( 1 OmL) -eli* L, Mfitt 1- i) ij, A --M iPX. L tz . Mt 

t h') rj, A 	6 A R*, 	1, t:_-&, UtgttI-5g11248 L, 44 Gtttz*Ell*- 	1) 

t ii)i, 	I=17 1-7 -r - (/‘4-- /NFEgi)1,= 4 9/ 1 —4/ 1) -C 

fl-AN L s  *Eatet 0E1* ( 1 8 8 m g) Vf4t.:. `4'L 	t Glz--i 	/ —)1,  

( 3 m L ) 1:-_huNMM ( 8 0°C) , 	1 oct --e;',6plii Li-:_-&, * ffl 1_, tz 	.f* 

6 A L. , J 	I — )i, ( 2 m L ) -e 53t ;IF L L. 	1* 	2 5 5J 11 	ikl. L , 

stet ( 1 3 2mg) 	44 tz . ilg* 39%. 

WO 2010/098428 58 PCT/JP2010/053043 

[HWJ4] 

tert ~^=F)\s 2 - ( 3 — v7 / - 4 V h^v7i=i[/) - 4 -

KP^EE 

[0175] ##0'J 1 Trt# bftfr t e r t— 4— /f Jl/ 

f-7 V—— 5 — ~h yU/tx-^ v U— h ( 1 8 0 m g , 0. 903mmo I ) , 

##0iJ3Tr!#bftfr5-^P^E-2--r SJ~3 h^V^>y~ h 'J ;U (2 3 0 

mg, 0. 903mmo I ) , TRSt'fb/"V ̂  V ̂  A ( 3 1 . 7mg, 0. 04 

5mmo I ) N h 'J (v^ • ̂VJU) > (12. 7mg, 0. 0 

4 5 mm o I ) N 'J ^A (250mg, 1. 81mmo I) N 3 Oik 

( 1 7 2 m g , 0. 9 0 3mmo I ) , ^JUXJU/ts^V K ( 3 . 0 m 

L) %ft\7Ltz&, 1 2 0°C[Z^]Pf^ 

u 2omr£ti&&Ltz0 (1 omD t?K 
(1 OmL) ^Tr3 O#r01if#Lfro h^ICt^ 

ILs lfiix^;u (2 OmL) N 7K (1 OmL) X}kftLtz0 

7kfg££ blcifiix^;u (2 OmL) TrttaiLfro 

(1 OmL) Tr&;$U h 'J OAV$£')*kLfzo fttii 

•fb'jv&$zsm£Ltz&s ®t>titzm#$*>'j 
j]^P7h^77^- (^If>/ifiix^;u= 4 9/ 1 ~4/ 1 ) Tr 

ill, ̂M-fb^cDllfa (1 8 8mg) %%tz0 ;u 

(3m L) izhummmk (SO°C) , 1 0°C£Tf#£PLf^ fifttJLfcSft; 
£65:iJU X£/—;U (2 m L ) Tr&;fLfco HH*£^;mTr;J!lU±^ L, £ 

M-fbn-^ (1 3 2 m g ) W3 9%o 

[0174] [>fb23] 

5 mol% PCy3 

5 mul% Pd(OH)2/C 
1.0 equiv Cul 

2.0 equiv K2CO3 
DM SO 

L20°C,20hr 
Y. 39% 
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1 H—NMR (400MHz, 	CDC I 3 ) 	a 	8. 	1 7 	(d, 	J=2. 

20Hz, 	1 H) , 	8. 	08 	(dd, 	J=8. 	90Hz, 	2. 	32Hz 

, 1 H) 	, 	7. 	00 	(d, 	J=9. 	02Hz, 	1 H) 	, 	3. 	90 	(d 

, J =6. 	5 9 H z, 	2 H) , 	2. 	7 3 	(s, 	3 H) , 	2. 	2 4-2. 

1 5 	(m, 	1 H) 	, 	1. 	59 	(s, 	9H) 	, 	1. 	09 	(d, 	J=6. 	8 

3 H z, 	6H) 	. 

maim 5i 

ter t —7)1, 	2— (3 — ',7 J —4 —(%)71-4-',7i=)1.) —4— 

)1.7 V—J1, —  5 — )3/1,7K-*/ 1,—  I-0'M 

[0176] 	[1E241 

[0177] 

0 	30 mol% tBuCO2 H 
20 mol% PCy3 	„......",„..,0 

....,„ 	 11 ..„.„--,a.„..., 	5j-0 	io mol% Pd(OAc)2  

)1, —  

„_,.., 	,..,,_  _...„. 	+ 	( 	 2.0 equiv K2CO3  • 	NC 	IP 	S 

NC" 	--;- '131- 	N--"NN 	 toluene 

	

reflux, 9hr 	 N 	0-4— 
Y 79°A, 

aft-V-51z , .,.**1M 1 -C44 G 'Lt tert-7)1. 	4 —)( 	J1,7 V— 

5 — )3/1,7K1,—  1.- ( 5 9 8 m g , 	3. 	Ommo I ) , **Oil 3 -C•14 

G 41. tz 5 — V.I=1 -2 — (')V.F.4- ,•:.J‘i= I- 1) )1, (7 6 2m g, 	3. 	0 

mmo I ) 	, giFfigii.,r)./A 	(67. 	4m g, 	0. 	3 Ommo I ) 	, 	ICI) 	( 

I=1/\ 4 .../)1.) *A 7 -r :.J (1 6 8mg, 	0. 	60mmo I) , gfigt 1) 

r'71-,. (8 2 9 m g, 	6. 	Ommo I ) 	, 	I-Ail:, 	( 1 Om L) 	, 	E/i)1.fig ( 

9 2 m g, 	0. 	9 Ommo I) VJI--I .tt.:&, 2.ArY-4,t4T, 25.11-C 3 0 3\4ft 

1,, 	1=DlzhrINlit;I ----C, 	9 R-41131t114-*Ltz. a Fr? 41 T &, a Fr? Al:* 

2 0 m I-) 	LffliFfigIJI,  ( 2 0 m I-) 	-ill-t, UMVIIIffl • 	iti 1, t.: . 

G 1:7101] 	- ffrFfigi)1,  ( 2 0 m L ) 	-evffl Lt.:. efr)- 1:_- #1$1] 	i;ifig 7 

,'-'7 14 .-MPILtz. MEtv,'-'7 1--x - 6 1111,t:_-&, UtgttI -5g11 

248 L , 44 G 41. LEI* 	1) t it)1, 	I=17 l'` 	7-1—  (/‘/ffliFfigi 

)1,= 1 0 0/0—>0/ 1 00) -CA-ANL, *Stet (8 8 0 m g) 	--14 

WO 2010/098428 59 PCT/JP2010/053043 

1 H — N M R (400MHz, CDC I 3) 8 8. 17 ( d , J = 2. 

2 0 H z, 1 H) , 8. 08 (dd, J = 8. 90Hz, 2. 32Hz 

1 H) , 7. 00 (d, J = 9. 0 2 H z , 1H), 3. 90 (d 

, J = 6. 5 9 H z , 2 H) , 2. 73 (s, 3H), 2. 24-2. 

15 (m, 1 H) , 1. 59 (s, 9H), 1. 09 (d, J = 6. 8 

3 H z , 6 H) . 

[H«J 5 ] 

tert ~^=F)\s 2 - ( 3 — v7 / - 4 ->T V 9 h^v7i=il/) - 4 -

y^;u^7v'-;u-5~±i;u7t 

[0176] [<fc24] 

30 mol% tBuC02H 
20 mol% PCy3 

10 mol% Pd{OAc)2 

2,0 equiv K2COi 
toluene 

reflux, 9hr 
Y. 79% 

[0177] ##0|J 1 Trtfbftfr t e r t -^;u 4-^fjbf7V~ 

,/U— 5 — Jl v U— h ( 5 9 8 m g , 3. Ommo I) N ##0IJ 3 TM# 

bftfr5-^P^E-2--r h^V^>x/-h'J;U (7 6 2mg, 3. 0 

m m o I ) N If It/ ^ v ̂  A (67. 4mg, 0. 30mmo I) N h'J ( 

i/0 • isJU) TfsX > (1 6 8mg, 0. 6 0 mm o I ) N 'J 

^ A (829mg, 6. Ommo I) N hJUX > ( 1 0 m L) N tf/'OHi ( 

9 2 m g , 0. 9 0 mm o I ) 3 0 #}Jt 

#u ^b[c^ma;jfL^-t±T, 9mr$nnLtz0 SJSJSICTK ( 
2 OmL) (2 OmL) • #11 Lfc„ £ 

bl37Kt@$-ifiix^;u (2 OmL) TrttaiLfro 

^^^At'SSLfc. ^JtT^v^A£6SiJI&£Lf^ *T8I&*££MIE 

;IISU (^^/ifiix 

T;u= 1 00/0^0/1 oo) TrftMU ^M-fb^ (8 8 Omg) 
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L. ii3Z79%. 

1 H—NMR (400MHz, 	CDCI 3 ) 	a 	8. 	16 	(d, 	J=2. 

20Hz, 	1H), 	8. 	08 	(dd, 	J=8. 	78Hz, 	2. 	20Hz 

, 1H) 	, 	7. 	00 	(d, 	J=8. 	78Hz, 	1H) 	, 	3. 	90 	(d 

, 	J=6. 	34Hz, 	2H) 	, 	2. 	73 	(s, 	3H) 	, 	2. 	25-2. 

15 	(m, 	1 H) 	, 	1. 	59 	(s, 	9H) 	, 	1. 	09 	(d, 	J=6. 	5 

9Hz, 	6H) 	. 

[AVM 61 

IJI, 	2 —  (3 —./7/ — 4 —(`)V.  1-4-./7m=)1.) — 4 —) 	)1,7 

V—)1. —  5 — t )1.7K-*'• 1,—  1.- 0,-S-fil 

[0178] 	[4E25] 

30mol'AtBuCO2H 

....,---..„....,-0 	
Ail 
	s 	0."-----. 	20:1')/c:1°P/rdP(OCA02  ------'.-------°  I 0 m 

+ ( 	1 	 NC 
NC 	4P 	Br 	N-"--N, 	

20 equiv K2CD/  
oluene / rellux,10hr 

Y. 72% 

[0179] a/It:Ng-51Z, IJI. 	4 — ))li7V—)1, —  5 - t )17K4- 	I,- 1- ( 5 

1 4mg, 	3. 	Ommo I ) , **01.13 -C44GtO:=5 — V.1=1 -2 — (VV.  

F-4- ,/,•.j`j= F- i))1. 	(762m g, 	3. 	Ommo I ) 	, §/Ffig/ir)L,, 	( 

67. 	4mg, 	0. 	3 Ommo I ) 	, 	1- 1) 	(,,D,••4-=,)1,) *A7-r ,.j ( 

1 

1 

01) 

6 8 m g, 	0. 	6 Ommo I ) , Mgt i)r)14 (8 2 9 m g, 	6. 	0mm 

, 	F-)Iii:.J (1 Om L) 	, 	E/i/lifig (9 2m g, 	0. 	9 Ommo I ) 

XI .t tz & , 2' X n 4 % T , 2511-C3 0 33`fAl*L, 	1=D i-,:1IriRitat;----c, 

0R-41131t14#1_,L. a ritilT&, a rit AI:* (2 0 m L) 	LA'Ffiti)i, (2 

0 m I- ) 	-ill--Lt, UM VIIIffl • 3Aft L, tz . 	G 1:710E1- WF Et i 	)i, ( 20 

m L) -C4111ffl Lt.:. IS-4-)--t.:#1$1]V;ifigv,r) 14--CM2Lt.:. Mfigy 

ij7 ./-4 -  6 A R*, 	1, tz &, UtgttI -M112481_,, 44 Gtttz*Ell*- , 1) 

tif)1, 	D7 1.- 	7 -i - (/‘-*-- /ffi'Ffiti)1,= 1 0 0/0->0/ 1 0 

WO 2010/098428 60 PCT/JP2010/053043 

tzo W7 9 %0 

1 H — N M R (400MHz, CDC I 3) 8 8. 16 ( d , J = 2. 

2 0 H z, 1 H) , 8. 08 (dd, J = 8. 78Hz, 2. 20Hz 

1 H) , 7. 00 (d, J = 8. 7 8 H z, 1H), 3. 90 (d 

, J = 6. 3 4 H z , 2 H) , 2. 73 (s, 3H), 2. 25-2. 

15 (m, 1 H) , 1. 59 (s, 9H), 1. 09 (d, J = 6. 5 

9 H z , 6 H) . 

m MM 6 ] 
2- (3~v7J -4-^V7 h4-v7x-il/) -4-*=F)\,=FT 

V'-;U-5-±i;U7tt^vb-

[0178] [<fc25] 

o. 

NC Br 

30 moJ% tBuCX^H 
20 mol% PCy3 

10 mol% Pd(OAc)7 

2.0 equiv K2CO3 
toluene 

reflux, lOhr 
Y. 72% 

[0179] 4-y^;UT7V-;u-5-^;U7tt>vU-h (5 

1 4m g, 3. Ommo I ) N ##$J 3 TM# bftfc 5 - P - 2 - 7"? 

h + h'JyU (7 6 2mg, 3. Ommo I) N A ( 

67. 4mg, 0. 3 0 m m o I ) N h'J (V P /f\X "7 -f > ( 

1 6 8mg, 0. 6 0 mm o I ) N 'J ^ A (829mg, 6. Omm 

0 I ) N hJUX > ( 1 0 m L) N tf/'OHi (92mg, 0. 90mmol) 

Ztiatt&s ^ST*3 0#J1#U ^blCjjnf&ilSfE^-tbT, 
1 omr^mnLtz0 SJSJSICTK (20mu (2 
OmL) • #HLfro ^ b[37Kt@$-ifiix^;u (20 

tlfjiv PT h^77-f" 1 00/0^0/1 0 
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0) -CAW L., *Stet (7 34mg) T t o 113z*71%. 

1 H—NMR (400MHz, 	CDCI 3 ) 	a 	8. 	18 	(d, 	J=2. 

44Hz, 	1H), 	8. 	09 	(dd, 	J=8. 	78Hz, 	2. 	20Hz 

, 1H), 	7. 	01 	(d, 	J=8. 	78Hz, 	1H), 	4. 	36 	(q 

, J=7. 	07Hz, 	2H) , 	3. 	90 	(d, 	J=6. 	34Hz, 	2H), 

2. 	77 	(s, 	3H), 	2. 	26-2. 	16 	(m, 	1H), 	1. 	39 

(t, 	J=7. 	19Hz, 	3H) 	, 	1. 	09 	(d, 	J=6. 	83Hz, 	6 

H). 

[AVM 7] 

tert — )1, 	2- (3-7J -4 --(VV.  1-$-',7i=)1.) —4— 

J1.7V—J1, —  5 -)3)1,7K-*/1,- 1.- 0'8'd 

[0180] [1E26] 

20mol% PCy(tert-Bu)2  
10 inol°,/. Pd(0A02 	„„..---,,,,C0 	A

i 

 
/\/0 

lb 	
20equiv K2CO3  

+ 	\ 	I 	 NC 	111111"
S  

NC 	Br 	N----N. 	 reflux, 24hr 

4-- Y 91% 

[0181] aritgggiZs .,.**1M 1 -C441:-Dtt: tert-)l, 	4 — )( )1,7V— 

)1, —  5 — )3/1,7K-*/1,—  1.- ( 5 9 8 m g, 	3. 	Ommo I ) , **Oil 3 -C•14 

1;41j:: 5-V.I=1-2-'(')V I-4'//:.J V= I- 1) )l, ( 8 0 1 m g, 	3. 	1 

5mmo I), ffliFfig/ir'71-4 	(67. 	4mg, 	0. 	30mmo I), 	( 

tert — )1,) 	/1=1/.•-*/)1,7kA 7 -( :.J (137mg, 	0. 	60mm 

0 1).. Mgt 1) rj, A ( 8 2 9 m g, 	6. 	Ommo I), 	1-)1.=.J (10m 

L) 	-i)n .t t-.:&, 2XT-5-1 4%-F, 25.Ere 3 0 J`fAli-*1_,, 	GlzhARMI;-- 

"C, 2 4 F 4 rni tft4* L t.: . a t,417&, a t, Al: 	(1 5 m L) LA'Ffiti)l, 

( 2 0 m I-) V1--1 .t, UMVIIIffl • 3J'At 1_, L. 	G1:7101] 	gfig 1 	)l, ( 

2 0 m I-) -C4111ffl Lt.:. IS•fr)- 1-.:#1$1]V;ifigv•r)./-4.--CIM Lt.:. M 

Egv•r)./-4 - 6 1.111,t-.:&, UlMtlI5glialf8L, E1*V4t.:. 

WO 2010/098428 61 PCT/JP2010/053043 

o) TTHMU (7 3 4mg) &mtz0 W7i%0 

1 H — N M R (400MHz, CDC I 3) 8 8. 18 ( d , J = 2. 

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

1 H) , 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, 3 H) , 2. 26-2. 16 (m, 1H), 1. 39 

(t, J = 7. 1 9 H z, 3 H) , 1. 09 (d, J = 6. 83Hz, 6 

H) . 

[H«J 7 ] 

tert -Q=F)\s 2 - ( 3 - v7/ - 4 -• 

^;u^7V'-;u-5-±i;U7t^vb- KP-aEft 

[0180] [<fc26] 

Br 
< 

20 mol% PCy(tert-Bu)2 

10 mo]% Pd(OAc)2 " 

2.0 equiv KjCO^ 
toluene 

reflux, 24hr 
Y. 91 % 

x—;u) -4-

[0181] ##01] 1 V&btltz t e r t 4 

JU— 5—t) V U— h ( 5 9 8 m g , 3. Ommo I) N ##0!J 3 TM# 

bftfr5-^P^E-2--r h iJJl> (8 0 1 mg, 3. 1 

5 m m o I ) N Sf It/ (67. 4mg, O. 30mmo I) N V ( 

tert - jb) vJU/fcX > (1 3 7mg, 0. 60mm 

o I ) N 'J OA (829mg, 6. Ommo I) N (10m 

L) &ijaTLtzik, mmnm%Ts ^ET*3O#*I#U 
x, 2 Amriti&nLtzo SJSJSICTK O 5mD 
(2 OmL) ^ bl37Kt@$-ifiix^;u ( 

2 OmL) X&ttiLtzo 
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[0182] 

[0183] 

04A1: 1-)I,ii ( 1 m L) 	-i]n•-c, 70°C-CV4Lt.:&, ,‘7° 	(9 

m L) 	- 7 0°c--Cho .t, 25EVCV:liL, 	G lz 0 °c1z;liA11 Lt_-. *fiffl Ltz 

.f* -  6A l„ ,‘7° 	(2 0 m L) --CANFL, *stet (6 1 i mg, 

1. 	64mmo I) Vt4' L. 	GI:=65 -51CLEAPIL, 44 Gtt.t.:411*,1) 

tif)1, 	I=171- 	7-r — (/‘-*-- /ffi'Ffiti)1,= 1 0 0/0—>0/ 1 0 

0) --efAN l„ *stet (4 0 5m g, 	1. 	09mmo I) 	-14/-:_-  . lig* 

91%. 

1 H—NMR (400MHz, 	CDC 1 3 ) 	a 	8. 	17 	(d, 	J=2. 

20Hz, 	1H), 	8. 	09 	(dd, 	J=8. 	90Hz, 	2. 	32Hz 

	

1H) 	, 	7. 	00 	(d, 	J=8. 	78Hz, 	1H) 	, 	3. 	90 	(d 

	

J=6. 	34Hz, 	2H) , 	2. 	73 	(s, 	3H) , 	2. 	24-2. 

17 	(m, 	1H) 	, 	1. 	59 	(s, 	9H) 	, 	1. 	09 	(d, 	J=6. 	8 

3Hz, 	6H). 

Mfil81 

IJI, 	2 —  (3 — ',7J — 4 —(`)V.1--*,7i=)i,) — 4 —) 	)1,7 

V—)I,—  5 —  t )1,7K-*',1,-1-0 -1 

NE271 

s _ Jc:,7,, 	imowopd,[0A0, 
3 mol% P(tert-Bu)1  ,.....,..,..0 	io  

..„.....,....„....0 	
dill 

 

+ 	z 	 1.05 equiv K2CO3 	NC 

	

NC Will  Br 	NomN 	 Xylene 	
/ reflux, 17 fir 

Y 78% 

	

alit-7451z, =)i, 	4 — )( )1,7V—)1, —  5 — t)1,7K4-1,—  I- ( 1 

. 	7 1 g, 	10. 	Ommo I) , 	.**01.13 --C•14GtO:=5 — V.1=1 -2 — 	%) 

V F-4-,, :.J•1= 1- I) )1, 	( 2. 	5 4 g, 	10. 	Ommo I) 	. ffliFfig/i)r) 

A (22. 	4mg, 	0. 	1 0mmo I) , 	1-• I) 	(t e r t — )1,) *A7 

-1:,047V4E7k)figit (87. 	0 mg, 	0. 	30mm o I ) , gfigti) r) 

A (1. 	45g, 	10. 	5mmo I) 	, 4 ...A.,,.J (10m L) 	-hrftt:-_-&, 

WO 2010/098428 62 PCT/JP2010/053043 

OmL) 7 0°CTr;^¥Ltdfcs > (9 

mL) &7 0°CVtiaz.s ^ b[3 0°C[z;^SPLfro #ftiJLf= 

(2 OmL) Tf/Jfc/$Ls HM'fbn$i (6 1 1mg, 

1. 6 4 m m o I) Jt%tz0 ^ b I-6^$-/JlEJ±/slS LN % bftfclEH^^ V 'J 

-hf)\sO PT h^77-f" (/\^H^->/ifiix^;u= 1 00/0^0/1 0 

0) TfftM Ls HM'fb n$i (405mg, 1. 09mmol) ^:%tz0 

9 1 %0 

1 H — N M R (400MHz, CDC I 3) 8 8. 17 ( d , J = 2. 

2 0 H z, 1 H) , 8. 09 (dd, J = 8. 90Hz, 2. 32Hz 

1 H) , 7. 00 (d, J = 8. 7 8 H z, 1H), 3. 90 (d 

, J = 6. 3 4 H z , 2 H) , 2. 73 (s, 3H), 2. 24-2. 

17 (m, 1 H) , 1. 59 (s, 9H), 1. 09 (d, J = 6. 8 

3 H z , 6 H) . 

m MM 8 ] 
X^;U 2- (3-v7/-4-^V^hJFv7x-ib) - 4 - > =F )\,=FT 

y-;U-5-±i;U7tv£vb- KP-q Eft 

[0182] [\tm 

Oo.* <: 
[0183] x^;u 4-y^;UT7V-;u-5-^;U7tt>vU-h (1 

. 7 1 g, 10. Ommo I ) N ##0IJ 3 bJflfc: 5 - "?P =E-2->T V 

h'J;u (2. 5 4 g , 10. Ommo I ) N 

A (22. 4mg, 0. 1 0 m m o I ) N h'J (tert— TJU) /fcX 

^>(7)4^^^/1x^11^(8 7. Omg, 0. 30mmo I) , 

A ( 1 . 4 5 g, 10. 5 mm o I ) N V U> (1 OmL) $-}jQ Titers 

3 mol% P(tert-Bu)} 
1 mol% Pd(OAc)3 

1,05 equiv K2C03 

Xylene 
reflux, 17 hr 

Y 78% 
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2'X T-51-4 %T, '12-C 3 0 33`t.1,14-*L„ 	G IziKailM 	--."--C, 	1 7 liVni th4.4# 

L tz . 	3TZ1761i3Z T 4k, R4E1-4 6 il'il V=r 0 , 	I-) I, i L =) 	mi=i)( 	"-05ANF Lt 

. 65.?-5g11248 L„ 44 i; ttjt 411* -fliN L„ *stet (2. 	6 9 g) 

%It. JIR*7 8 %. 

1 H — NMR (400MHz, 	CDC 1 3 ) 	a 	8. 	18 	(d, 	J=2. 

44Hz, 	1H), 	8. 	09 	(dd, 	J=8. 	78Hz, 	2. 	20Hz 

, 	1H) 	, 	7. 	01 	(d, 	J=8. 	78Hz, 	1H) 	, 	4. 	36 	(q 

, 	J=7. 	07Hz, 	2H) 	, 	3. 	90 	(d, 	J=6. 	34Hz, 	2H) 	, 

2. 	77 	(s, 	3H) 	, 	2. 	26-2. 	16 	(m, 	1H) 	, 	1. 	39 

(t, 	J=7. 	19Hz, 	3H), 	1. 	09 	(d, 	J=6. 	83Hz, 	6 

H) 	. 

[AVM 91 

i)1. 	2— (3 — ',7J — 4 —'( VV.  F4- ',7i=)1.) — 4 —) 	)1..7 

V—)1, —  5 -t)i,7K4-, I,- 1- 0,--fil 

[0184] NE281 

3 mor/o PCAtert-1302 z.--,-....,.....„,0 	idThh  

0
,r----..., 	1 morA, Pd(OAc)2  ,-----\71:1  111. ls 

+ 	 1.05 equiv K2CO3 	NC 	111}111 	
S 

lir  NC 	Br 	N 	 Xylene 	 / 
retlux, 24 hr 

Y. 82 

[0185] alit-7451z, I/1. 	4 —) 	)1, 7%)s— J1,—  5 -)3)1,7K4-, I,- I 	( 1 

7 1 g, 	10. 	Ommo I) , **RI] 3 --C14 Gt..tz 5 — V.I=I -2 — '( V 

V F. 4- = , , ,•:,' j = F- I) )1, 	(2. 	6 9 g, 	10. 	5mm o I ) 	, gliFfig/i)r) 

A (22. 	4mg, 	0. 	1 Ommo I) 	, 	(t e r t — )1,) 	>1=1'.• 

./J1.7kA 7 -( :.J (68. 	5mg, 	0. 	30mmo I) , OR)] 1) 1j71-4 ( 1 

45g, 	10. 	5mmo I) 	, 4-/1.,,.J 	(10mL) 	-jji-ftj-:_-&, 2'.Ary. 

4%-F, '12-C 3 0 ,J`trit-*L„ 	G Izil-MiCA 	--.--C, 2 4 F14111 fin Ltz. 

art.417&, R111i-46A - 410, 	1-)iii:L=)D i=i)( 	:"--05 i1FLtz. 63 

$9 

°-+nttm\&m*z vi«osasi s±%m 
M^M n ̂o L ) s ( I OUJUJQ 0 L '3 9 P " 

L ) Y^HCI ¥li¥ s ( I OUJUJ0 S 0 '3wg '89) 

s/D Q^t iAl-t=C-— » J 9 I) ^ ' (I OUJUJ0L 0 'SUJ^ ZZ) V 

' ( I °wwS 0 L '3 6 9 ' Z) "If fH £ 

/;>-2-lDil-9^|a0»## ' ( I OLUUJO o L '3 L L ' 

L ) H -^l<^^1/,¥-9-1/,-AZ^1/,^^-l7 1/^x [98LO] 

% Z8 'A 
Ji{ t?Z 'xnjpj 

3U3|/t)£ 
'O.r'X \'nk> SO'I 
£(3VO)Pd %l°™ I 

'(ng-ua^Od o/0|oui £ 

J0 
+ 

ON 

O 

£±1(4=*-1 - (ir— x, 

imi [i78io] 

3^ OH —^<^^-'1^-3 -1C—A 

- 17 - /Z<-- S ) - 2 ITTT 

[ 6 »1|] 

' (H 

9 ' z H S 8 9 = r 'P) 60 L ' (HS 'ZH6L ' Z. = P 'O 

60 L ' (HL 'LU) 9 L 2-92 2 '(HS 's) L L 2 

(H 2 ' z H 17 S 9 = r ' P) 06 S (H 2 'zH/.0 L = ? ' 

b) 9 S ' 17 '(HL ' z H 8 Z. ' 8 = P ' P) LO ' L '(HL 

z H 0 2 2 ' z H 8 Z. 8 = P 'PP) 60 '8 '(HL ' z H 17 17 

Z = r 'P) 8 L 8 9 (eIOaO ' z H lAI 0 0 17 ) idlAIN —Hi 

°% 8 Z.^?Xft °-+U 

% (3 6 9 2) c^qnm ° 

\U^^9£0vt °-n 

umw^m/- L ^^oeasi S±^H#^ 

£t0£S0/0I0Z<IfAL3d S9 8Z*860/010Z OAV 
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-5fitErgi 48 L„ 44 G41,1-:_-*111*-ffiN L, *stet ( 2. 83 g) 	%L. 

ilg* 82%. 

1 H—NMR (400MHz, CDCI 3 ) 	a 	8. 	18 (d, 	J=2. 

44Hz, 	1H), 8. 	09 (dd, 	J=8. 	78Hz, 2. 	20Hz 

, 	1H) 	, 	7. 01 	(d, J=8. 	78Hz, 	1H) , 	4. 	36 	(q 

, 	J=7. 	07Hz, 2H) 	, 3. 	90 	(d, 	J=6. 34Hz, 	2H) , 

2. 	77 	(s, 	3H) , 2. 	26-2. 	16 	(m, 1H) 	, 	1. 	39 

(t, 	J=7. 	19Hz, 3H) , 	1. 	09 	(d, 	J=6. 83Hz, 	6 

H). 

[Aafi] 1 0] 

ter t— 	)1, 2 —  (3- 7/ -4 --(VV.  1-$-',7i=)1.) —4— 

)1.7V-J1- 5 - t )1,7K -*/1,- 1-0-8'd 

[0186] 	NE291 

NC 	41111117 	Br + 
/S 	0 ... 	 --"----..--° 	ill 

	

aFrA4 	4111111141F  

	

,.. 	NC N" 
A 

B TM 

NC VIIII Ail  CN 

WI .-------„,--- 
C 

/

S 

O 

\ 

D 

[0187] 	RtUtait;745 ( 1 0 m L) tz, -**fM 1 -04 GtLtz tert —/1. 

4-)( 	JI, 	7 V -J1,- 5 - t )1,7K-* 	1,- 1.- 	( 5 9 . 	8 m g , 	0. 	3m 

WO 2010/098428 64 PCT/JP2010/053043 

£;JHU±;I^U (2. 8 3 g) zmtzo 

W8 2 %0 

1 H — N M R (400MHz, CDC I 3) (5 8. 18 ( d , J = 2. 

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

1 H) , 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, 3 H) , 2. 26-2. 16 (m, 1H), 1. 39 

(t, J = 7. 19Hz, 3 H) , 1. 09 (d, J = 6. 83Hz, 6 

H) . 

[H«J 1 0 ] 

tert - Q=F)\s 2 - ( 3 - V?y - 4 ->T V 3? h - 4 -

[0186] [<fc29] 

NC I Br 
+ Xs 

NC 

,o 

A 
B TM 

D 

[0187] ( 1 Om L) [ZN ##0IJ 1 V&btltc tert 

4 — ^ V—,/U—5 — yU/tx-^ v U—h (59. 8mg, 0. 3m 
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m 0 I ) , O*011 3 "C•14Gtttz 5 — V. I=I - 2 — ( %/V. I- -*./,':.J V=1- 1) 

)1, (7 6. 	2 m g, 	0. 	3 mm o I ) 	, giFgg/ir71-4 (6. 	7 m g, 	0. 

0 3 0 mm o I ) , gdiiA, tga (0. 	6 Ommo I) , gta ( 1 m L) 

XI 't tz & , a Fr? 745 1:: 2 X 	3tt4 L VI L tz IX IS -C , 1 2 0°c1:hi-MIL, fa 

L, tz  . a it,41 T&, art. a 0 — f,13- D NA S cre*AR L., 44 i; tttz MA 	H 

PLC-CAM 1_, tettA—D8cZfTMOHP LC 	a r ea%f-iliF - 1 

0 	I[ L, INAG)HP Lc 	area %1J‘ G , H 04JtaniFKIIR* 

X "Lt_. INAG)HPLc 	area%ffi GO, IN'-ttantnillZ*Onffl 

It, r,,,CF0S-FNAlz -rft675,5LLIzi,)41-Dtz. 

[0188] TNAGNIR* (%) =TNAGM2 (mo I ) / [ H3CM2 (mo I ) +DC) 

na (mo I) x 2+ TMCM2 (mo I ) 1 /2+ tAGM2 (mo I ) 

+COME' (mo I ) x 2 ± TMCM2 (mo I ) 1 /2] x 1 0 0 

*4Ea.tama (mo I) =HP LC "COMil (mAu) /*tete), 

mo 1 wzijoHpLc--cowt.ia (mAuzmo 1) 

High 	Performance 	Liquid 	Chromatogr 

aphy 

Analytical 	System:G1315A 	Hewlett 	P 

ackard 	ser ies1100 

Sof tware:ChemStat ion 	for 	LC 	3D 

Exper 	imantal 	Condi 	t 	ion: 

Col umn: Imtakt 	Cadenza 	CD—C18 	4. 	6x1 

00mm 

F I ow : 1. 	OmL/m i n 

Wave 	Lenght :254nm 

Temparature:40°C 

A 	So I vent : 5%MeCN/95%H 2 0±0. 05%T FA 

WO 2010/098428 65 PCT/JP2010/053043 

mo I) N ##0'J 3 TM# b tltz 5 — n=E — 2 —•{ h + - h 'J 

JU (7 6. 2mg, 0. 3 mm o I ) N A ( 6 . 7mg, 0. 

030mmo I) N IE"fi-p-N i|ES (0. 60mmo I) N ( 1 m L) $• 

m7Ltz<&, i 2O°CI::MU m 
WLtzo Jx.m%Ti£s J£J£;$0-^£DMSOT^)|RU H 

P LCXM'MLS <b^A~Dfcd;(;TM(DHPLC a r ea%^Hf^1 

0 0%[ZMIELN l^ltDHPLC area %1Si b s g lft#!](7)I+W 

WaiLfro l^ltDHPLC area%frb0, g W(DW-\ti 

it, JMTtf) I+ITiU:: Mi T life £-<!:[::£ ^Tofco 

[0188] TM©t$ (%) =TM0|1 (mo I ) / [ {B0)Bw (mo I ) +D(7) 

if;§M (mo I) X 2 + T M0S1 (mo I) } / 2 + {A (7) if&M (mo I) 

+ C©^1 (mo I ) x 2 + TM0H1 (mo I ) } /2] X100 

&4t£yi}(D$(m (mo I) =HPLCt*(Diiffi (mAU) /^t^CT) 1 

m o I &tz y 0 H P L C T?(7)DiiffHilL (m A U /m o I ) 

High Performance Liquid Chromatogr 

a p h y 

Analytical System:G1315A Hewlett P 

ackard series1100 

Software:ChemStat ion for LC 3D 

Experimantal Condition: 

Column: Imtakt Cadenza CD — C 1 8 4. 6x1 

0 Omm 

F I ow : 1 . OmL/min 

Wave Lenght : 254nm 

Temparature : 40°C 

A S o I v e n t : 5 %M e CN/9 5%H2Q + 0. 05%TFA 
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B 	Solvent : 95%MeCN/5%H2 0±0. 05%T FA 

Gradient: 

01rn i n 	10% 	B 	So I v. 

17rn i n 	1050% 	B 	So I v. 

714n-1 i 	5080% 	B 	So I 	v. 

1416n-1 i n 	80100% 	B So I v. 

1620n-1 i n 	100% 	B 	So I v. 

2022n-1 i n 	10010% 	B So I v. 

2225n-1 i n 	10% 	B 	So I v. 

*-A-.  aim 1:811•ZI-PJTI:=7T71-. 

[WM 

WO 2010/098428 66 PCT/JP2010/053043 

B So I vent : 9 5%Me CN/5%H,0+0. 05%TFA 

G r a d 

0 => 1 m 

1 =>7 m 

e n t : 

n 10% B S o I v . 

n 1 0 => 5 0 % B S o I v . 

14min 5 0 => 8 0 % B Solv. 

1 4=> 1 6 m 

1 6 => 2 0 m 

2 0 => 2 2 m 

2 2 => 2 5 m 

n 8 0=> 1 0 0% B S o I v . 

n 10 0% B So I v . 

n 1 0 0=> 1 0% B S o I v . 

n 1 0 % B Solv. 

*nmm iz & it & £ JMT IZ „ 
[0189] 



z 	0 

Z 	1„ 
Ik 
k 	7-  

•-I-1 	4k-  
.- 	, .

v' 	\I  
IT 	H 
El 	%()' 

v  

77, 

V 

c) 
cc, 
c:. 

%11 

8 
X 
.V 

4 
*2 

-A 
14+. 
%.11 
mai- 
0 

irlf 
CO I__I 

o 
N o . 
,:::, 
-1 
oe .6. 
n.) 
oe 

o) 
-.I 

IV 
n 
,-i 

§ ,:::, 
,:::, 
-a-, u, ,,, ,:::, .6. ,,, 

al:mit HPLC area % IFSLIII*96 
TM 

-0 
	

m 
Pd 	caT 	4 ,11110 	111 	.Z11‘11T1 

0.3 M 	2 eq. 	0.1 eq. 	 0.2 eq. 	0.3 eq. 	°C hr 
TM A B C D 

1 DME 	K2CO3 	Pd(OAc)2 	P(t-Bu)3•HBF4  (0.4 eq.) 	- 	120 24 63.D 4.1 	21.6 	N. D. N. D. 98.8 
2 NMP 	K3PO4 	Pd(OAc)2 	P(t-Bu)3 •HBF4 	 120 24 20.8 8.2 	62.1 	3.7 N. D. 89.2 
3 NMP 	Cs2CO3 	Pd(OAc)2 	P(t-Bu)3 •HBF4 	- 	120 24 38.2 7.3 	38.4 	2.7 N. D. 95.0 
4 Toluene Cs2CO3 	Pd(OAc)2 	 PPh3 	 - 	120 24 19.5 6.4 	59.6 	5.6 N. D. 65.5 
5 Toluene Cs2CO3 	Pd(OAc)2 	 dppp 	 120 24 20.8 5.7 	56.9 	11.6 N. D. 65.8 
6 Toluene Cs2CO3 	Pd(OAc)2 	 dppe 	 120 24 20.5 5.4 	55.5 	13.5 N. D. 64.4 
7 Toluene Cs2CO3 	Pd(OAc)2 	 dppf 	 120 24 13.5 5.8 	68.8 	6.4 N. D. 61.7 
8 Toluene Cs2CO3 	Pd(OAc)2 	 dppb 	 - 	120 24 24.9 6.0 	53.7 	7.8 N. D. 71.0 

9 DME 	Cs2CO3 	Pd(OAc)2 	 PCy3 	 - 	120 19 15.3 5.9 	71.6 	5.2 N. D. 90.0 
10 EA 	K2CO3 	Pd(OAc)2 	 PCy3 	 PivOH 	120 24 60.6 0.0 	26.5 	3.1 9.8 81.9 
11 CPME 	K2CO3 	Pd(OAc)2 	 PCy3 	 PivOH 	120 24 63.6 0.0 	35.7 	0.7 0.0 87.9 
12 Toluene 	K2CO3 	Pd(OAc)2 	P(n-Bu)3 	PivOH 	120 24 54.7 0.0 	30.0 	6.5 8.7 78.8 
13 Toluene 	K2CO3 	Pd(OAc)2 	P(n-Oot.)3 	PivOH 	120 24 55.4 0.0 	28.7 	7.9 8.1 79.0 
14 Toluene 	K2CO3 	Pd(OAc)2 	 PCy3 	 PivOH 	80 90  82.7 0.0 	13.1 	0.0 4.2 92.9 

CO 
o 

51ESrft HPLC area % 
UBS# Pd KiiT &(E ftra TM A B C D TM 

0.3 M 2 eq. 0.1 ea 0.2 ea. 0.3 ea. X hr 
1 DME K,CO3 Pd(0Ac)s P(t-Bu)3- HBF4 (0.4 eq.) - 120 24 63.0 4.1 21.6 N. D. N. D. 98.8 
2 NMP K3PO4 Pd(OAc)2 P(t-Bu)3-HBF4 - 120 24 20.8 8.2 62.1 3.7 N. D. 89.2 

3 NMP Cs2C03 Pd(0Ac)2 P(t-Bu)3-HBF4 - 120 24 38.2 7.3 38.4 2.7 N. D. 95.0 

4 Toluene CsjCO^ Pd(OAc)2 PPh3 - 120 24 19.5 6.4 59.6 5.6 N. D. 65.5 

5 Toluene Cs2C03 Pd(OAc)2 dppp - 120 24 20.8 5.7 56.9 11.6 N. D. 65.8 
6 Toluene Cs2C03 Pd(OAc)2 dppe - 120 24 20.5 5.4 55.5 13.5 N. D. 64.4 
7 Toluene Cs2C03 Pd(0Ac)2 dppf - 120 24 13.5 5.8 68.8 6.4 N. D. 61.7 

8 Toluene CS2CO3 Pd(0Ac)2 dppb - 120 24 24.9 6.0 53.7 7.8 N. D. 71.0 

9 DME Cs2C03 Pd(0Ac}2 PCy3 - 120 19 15.3 5.9 71.6 5.2 N. D. 90.0 

10 EA K2CO3 Pd(OAc)2 PCy3 PivOH 120 24 60.6 0.0 26.5 3.1 9.8 81.9 

11 CPME KJCOJ Pd(OAc)2 PCy3 PivOH 120 24 63.6 0.0 35.7 0.7 0.0 87.9 

12 Toluene KZCO3 Pd(0Ac)2 P(n-Bu)s PivOH 120 24 54.7 0.0 30.0 6.5 8.7 78.8 

13 Toluene KJCO] Pd(0Ac)2 P(n-0ct.)3 PivOH 120 24 55.4 0.0 28.7 7.9 8.1 79.0 

14 Toluene K2CO3 Pd(OAc)2 PCy3 PivOH 80 90 82,7 0.0 13.1 0.0 4.2 92.9 
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E A : giFfigiji, 

CPME : 	,1=1•'':.,)1.)( 	)1.I- -)1. 

H B F 4 : T 1 	711,71-1=17kr)fig 

d p p p : 1 , 	1' 	-EA (72=)1.*A7-(J) 7°I=1/i:, 

d p p e : 1 , 	1' 	-EA (.;7i=)1.7kA7-(J) i,.J 

d p p b : 1 , 	1' 	-EA (=)7i=)1,7kA7-( J) 

d p p f : 1 , 	1' 	-EA (.;72=)1.*A7-(J) 7m1=I-t:, 

P C y 3 : 	F. li 	1=1"•-* 	J1 * A 7 -r 

P i 	v OH : E/ijlifig 

n-Oct. 	: 	n -71- 	Ji, 

[Aafil 1 1 ] 

IJI, 	2- ( 3 - .,7/ - 4 - (`)7 I-4- .,7 i=)W - 4 -) 	)1,7 

V-)1,-  5 -t)1,7K-*',1,-  1.- 01- 1-fil 

[0191] [1E30] 

..-------...-0 	la 	S 	aZ .ft 
+ 	 r 

111.117  NC 	Br 	\ 	i 	 NC 	.11111F.. 	
s 

A 
B 	 TM 

...------,--° 

NC 	111111:11P 	li
b 	CN 

.-^.....---- IIIIIIIII 	0 
C 

N 	O- 

D 

[0192] RtUtaTitg-ig ( 1 0 m L) tz, I/1. 	4 -)( 	J1,7V-)1.-  5 - 

WO 2010/098428 68 PCT/JP2010/053043 

E A : 

CPME : v^P 

HBF4:T 

d p p p : 1 , 1 ' - ex (v^i-;U7frX?^ / ) ^°P/"v> 
d p p e : 1 , 1 ' - ex (v?i -;U/txX^^ / ) x£ > 

d p p b : 1, T -ex (v?i-;u7txx^^y) 

d p p f : 1 , 1 ' - ex (i/7i -;U/txX^^ y ) 7iPi!> 

P C y 3 : h 'J *s9 P'V^>;U/fxX 7-f > 

PivOH: tM;H£ 

n — Oct. : n — ^ ̂  

[HWiJ 1 1 ] 

X^;U 2- (3-v7/-4-^V^hJFv7x-ib) - 4 - * =F)\,=FT 

y-;U-5-±i;U7tv£vb-

[0191] [<fc30] 

NC 

O JO 
NC 

-O 

A 
B TM 

D 

[0192] ( 1 OmL) [zs x^;U 4->fjl/f7V-^-5-
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[0193] 

J )1.7K-*/1.,—  I- 	(85. 	5m g, 	0. 	5mm o I ) , 	.**0113 --04 i; 'Lt 

5 — V.I=1— 2 —( V V.  I-4- ./,':.J V= I- i))i, ( 127. 	lmg, 	0. 	5m 

mo I) , /ir'71-44, gd.fiC, /A (1. 	Ommo I) , ;t hut ( 0. 

15 mmo I) , gta (1. 	7m I- ) VJEI .t tz &, az-7451:2'X -3tiA 1, 

VI Li:I- Mg-es 12 0°cl:hi:AL, 4tt-*Ltz. azezTfc azao_fg 

Dms 0 --C*AR L, 44G tttzMA 	H P L c -CAllt L, tett A — D 8 ck 

W:TMOHPLC 	a r ea%filit 	1 0 0 %IzIM 1_,, HIWAOHPLC 

a r ea%ffi G , H VA0S-FnillZ* - Kffl Ltz. t‘M 	c 1 0 1:7T7t. 

High 	Per formance 	Liquid 	Chromatogr 

aphy 

Analytical 	System:G1315A 	Hewlett 	P 

ackard 	ser ies1100 

Sof tware:ChemStat ion 	for 	LC 	3D 

Exper 	imanta I 	Condi 	t 	ion: 

Column:Phenomenex 	Luna 	Pheny I—Hexy 

I 	5um 	4. 	6x100mm 

F I ow : 1. 	OmL/m i n 

Wave 	Length:240nm 

Temparature : 40°C 

AS o I v en t : 5%MeCN/95%H 2 0±0. 05%T FA 

Bso I v en t : 95%MeCN/5%H 2 0±0. 05%T FA 

Gradient 	: 

Olm i n 	10% 	B 	So I v. 

114m i n 	1070% 	B 	So I v. 

1424m i n 	7080% 	B 	So I v. 

2425m i n 	80100% 	B 	So I v. 

2530m i n 	100% 	B 	So I v. 

WO 2010/098428 69 PCT/JP2010/053043 

)i>7—h (85. 5mg, 0. 5mmo I) N ##$] 3 TM# b titz 

5-^P^E-2--T h'J;U ( 1 2 7. 1mg, 0. 5m 

mo I ) N AflN ISli-p-, (1 . OmmoI)N (0. 

1 5 m m o I) \ ;H£S (1. 7 m L) ^j]U 7itzlk, L 

1 2 0°C[::MU tS#Lf=o J5JS&0-SB 

|DMSOf#RU febtltzMfe&HP LCVMMLS 4t£#3A~Dfc£ 

0*TM(J)HP LC area %•&!+£ 1 0 0 %[ZMIE L, g H P L C 

a r e a%frb, g W^WtH Ltz0 ^ 0 C^to 

[0193] 

High Performance Liquid Chromatogr 

a p h y 

Analytical System:G1315A Hewlett P 

ackard seriesllOO 

Software:ChemStat ion for LC 3D 

Experimantal Condition: 

Column:Phenomenex Luna Phenyl—Hexy 

I 5um 4. 6x 1 00mm 

F I ow : 1 . OmL/min 

Wave Length :240nm 

Temparature : 40°C 

ASo I vent : 5%M e CN/9 5%H20+0. 05%TFA 

Bso I vent : 95%MeCN/5%H20 + 0. 05%TFA 

G r a d i e n t : 

0 => 1 m i n 10% B Solv. 

1 => 1 4 m i n 1 0 => 7 0 % B Solv. 

1 4 => 2 4 m i n 7 0 => 8 0 % B So I v. 

2 4 => 2 5 m i n 8 0 => 1 0 0 % B_So I v. 

2 5 => 3 0 m i n 100% B Solv. 
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[0194]  
[*1

0
]  

wita* 
{tAiet HPLC area % At IVIR* % 

TM ga 	JUlt 	 Pd 	 t2.&+ 	 %jot 	Tot 	,R$S141111 
0.3 M 	2 eq. 	 0.3 eq. 	°C 	hr 

TM 	A 	BC D 

1 Toluene 	K200, 	Pd(OAc)2  (0.1 eq.) 	P(t-Bu)3•HBF4  (0.2 eq.) 	- 	120 	5.5 31.4 	39.2 29.4 N. D 	N D. 26.5 

2 Toluene 	K2C01 	Pd(OAc)2  (0.1 eq.) 	XPhos (0.2 eq.) 	 120 	5.5 31.5 	38.0 30.6 N. D. 	N. D. 26.5 

3 Toluene 	K2003 	Pd(OAc)2  (0.1 eq.) 	RuPhos (0.2 eq.) 	- 	120 	5.5 39.4 	35.7 24.9 N. D. 	N. D. 34.0 

4 Toluene 	K2Q03 	Pd(OPiv)2 (0.02 eq.) 	P(t-Bu)3 •HBF4  (0.04 eq.) 	- 	120 	15 90.1 	3.1 4.1 0.7 	2.1 90.7 

5 Toluene 	KHCO, 	Pd(OAc)2  (0.02 eq.) 	P(t-Bu)3 -1-1BF4  (0.04 eq.) 	- 	120 	15 41.0 	34.6 24.1 0.0 	0.3 35.7 

6 Toluene 	K2CO, 	Pd(CAc)2  (0.02 eq.) 	P(t-Bu)3 -1-1BF4  (0.04 eq.) 	- 	120 	15 46.0 	30.3 22.2 0.8 	0.7 40.9 

7 Toluene 	K2003 	Pd(OAc)2  (0.02 eq.) 	P(t-Bu)3 •HBF4  (0.04 eq.) 	MOH 	120 	15 47.5 	29.6 21.9 0.6 	0.4  42.1 

8 Toluene 	K2c03 	Pd(OAc)2  (0.02 eq.) 	P(t--Bu)3 •HBF4  (0.04 eq.) 	PivOH 	120 	15 79.3 	10.3 8.2 0.3 	1.9 77.1 

9 Toluene 	K2003 	Pd(0,Ac)2  (0.02 eq.) 	P(t-Bu)3 •HBF4  (0.04 eq.) 	EtCO2H 	120 	15 62.7 	20.0 15.7 0.6 	0.9 57.9 

10 Toluene 	K2CO3 	Pd(OAc)2  (0.02 eq.) 	p(t-Bu)s 'HBF., (0.04 eq.) i-PrCO21-1 	120 	15 93.4 	1.0 3.8 0.6 	1.2 93.7 

11 Toluene 	K2003 	Pd(P(t-Bu)3), (Ill eq.) 	 - 	 120 	6 8.9 	50.2 40.9 0.0 	0.0 7.1 

12 Toluene 	K2003 	(Pd(P(t-Bu)3)Br)2  (0.1 eq.) 	 - 	 - 	120 	6 11.9 	49.7 36.8 1.6 	0.0 9.8 

13 Toluene 	K7CO3 	Pd(P(t-Bu)3)2  (0.1 eq.) 	 - 	 PivOH 	120 	6 90.7 	0.1 6.7 0.0 	2.5 91.4 

14 Toluene 	K2CO3 	(Pd(P(t-Bu)3)B02  (0.1 eq.) 	 PivOH 	120 	6 78.0 	10.5 0.5 3.5 	7.5 87.0 

'=i=1 0-)Illtirf /IVAT 	Ai1-  . 

17 t CO,,H 	-7'LIE-1-:-Alst 

i -P r C03 1I 1 2 -.X .T11,irl.“>:- 
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[0195] [-Alsol]12] 

IJI, 	2 —  (3 — ',7/ — 4 — 	V V.1---',7i=)1.) — 4 — ) 	)1,7 

V-11—  5 — t)1,7K-*',1,-1-0) -1 

[0196] [1E31] 

a 
-----------0  0 s_---07----- 	azAit 	'T" 

NC 	41111114-Villi 	Br + 	1  
N---N, 	 NC 	411111117  

A 
B 	 TM 

RIP 
NC 	

dith  CN 

IW  0 
C 

-O 	

N 

O 
O 

D 

[0197] 7,4Utaft,74-5 (2 Om L) lz, i)1, 	4 —)( 	J1,7 V—)1.— 5— 

)3/1.7K-*/1.,— 1.- 	(381. 	2m g, 	1. 	5mmo I ) 	, **0113 --e 44 i; 4, 

it5 — V.1=I -2—'(')V.1-4-,•:.J'i=1-'))1, (256. 	8mg, 	1. 	5 

mmo I ) 	, ffliFfig/ir'714 	(6. 	7mg, 	0. 	03 Ommo I ) 	, 	(t 

e r t - V. )W 	> 	1=1/•-*/)17kA 7 -r :.J ( 13. 	7mg, 	0. 	060m 

mo I ) , 0figt 1) 1j71-4 ( 414. 	6m g, 	3. 	Ommo I ) , ;thrit (0 

. 	45mm o I ) , -*,1,. 	(5. 	Om I-) VJEI ttz&, ag7-7451:=2X 

3t± L VI L tz IX Ve 12 o°clzhral„ 5 li-4I331fAl# Lt_. azilT&, a 

Fr?ao-iti3-DmS0"-C*V L, 44G tttzga 	HPLC 'CAM L, 1I 

A--.D8,,Z.):T MOH PLC 	a r e a%egt - 100%I.":41IEL, IN4Jt 

0HPLC 	area %/JN G s  H 04Jtantni13Z* -Kffl Ltz. t,M -*1 1 

WO 2010/098428 71 PCT/JP2010/053043 

[0195] [HWJ12] 

2- (3-v7/-4-^V^hJFv7x-Jb) -4-*=F)\,=FT 

V—;u- 5 — KD^Efe 

[0196] Dffc31] 

[0197] (2 OmL) [ZN X^;U 4->f jl/f7V-^-5-

^;U7tt>vU— h (3 8 1 . 2 m g , 1. 5mmo I ) H ##0lj3T?*#bJfl 

tz5-On=E-2-4 y-J h^V^OV"- h 'Jjl> (2 5 6. 8 m g , 1. 5 

m m o I ) N If It/ ^ v ̂  A (6. 7mg, 0. 030mmo I) N V (t 

e r t — TJU) */*? • vJU/fcX > (13. 7mg, 0. 060m 

m o I ) N 'J ^A ( 4 1 4 . 6mg, 3. Ommo I) N (0 

4 5 m m o I) „ U> (5. OmL) $-}jQ Titers 

2O°C[Z^I^L, smrmnLtzo & 
j£;$(7)—g|5£DMS OTf^HRU P L CTf;liJ£U it 

A~DfcJ:(|TM(DH P L C a r e a%^!f$ 1 0 0%[:iIL, 

0HPLC a r ea%frb, g Lfc „ 1 1 
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1:17T7t. 

[0198] 	High 	Performance 	Liquid 	Chromatogr 

aphy 

Analytical 	System:G1315A 

ackard 	ser i esl 100 

Hewlett P 

Sof tware:ChemStat ion 	for LC 	3D 

Exper 	imanta I 	Condi 	t 	ion: 

Column: Ph e n ome n e x 	Luna 	Ph eny I —He x y 

I 	5um 	4. 	6x100mm 

F I ow : 1. 	OmL/m i n 

Wave 	Length: 240nm 

Temparature:40°C 

AS o I v en t : 5%MeCN/95%H 2 0±0. 0 5%T FA 

Bso I v en t : 9 5%Me CN/5%H 2 0±0. 0 5%T FA 

Gradient: 

Olmi n 	10% 	B 	So I v. 

11 4m i n 	1 07 0% 	B 	So I v. 

1 424m i n 	7080% 	B 	So I v. 

2425m i n 	80100% 	B 	So I v. 

2530m i n 	100% 	B 	So I v. 

3032m i n 	1 001 0% 	B 	So I v. 

3235m i n 	10% 	B 	So I v. 

[0199] 

WO 2010/098428 72 PCT/JP2010/053043 

[0198] High Performance Liquid Chromatogr 

a p h y 

Analytical System:G1315A Hewlett P 

ackard series1100 

Software:ChemStat ion for LC 3D 

Experimantal Condition: 

Column:Phenomenex Luna Phenyl—Hexy 

I 5um 4. 6x 1 00mm 

F I ow : 1 . OmL/min 

Wave Length :240nm 

Temparature : 40°C 

ASo I vent : 5%M e CN/9 5%H20+0. 05%TFA 

Bso I vent : 95%MeCN/5%H20 + 0. 05%TFA 

G r a d i e n t : 

0 => 1 m i n 10% B Solv. 

1 => 1 4 m i n 1 0 => 7 0 % B Solv. 

1 4 =>2 4m 

2 4=>2 5m 

2 5 => 3 0 m 

3 0 => 3 2 m 

3 2 => 3 5 m 

n 7 0=>8 0% B S o I v . 

n 8 0=> 1 0 0% B S o I v . 

n 10 0% B So I v . 

n 1 0 0=> 1 0% B S o I v . 

n 1 0 % B Solv. 

[0199] 
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TIIIM-q 
.RZ*'1 HPLC area % E.-FIPIR*% 

TM 

	

At1310 	;71,1 	.R. Z11-41111 X01 	Ita 	Pd 	ei2.•ft 	 3 
0.3M 	2 eq. 	0.02 eq. 	0.04 eq. 	0.3 eq. 	°C 	hr 

TM A -13 C D 

1 Xylene 	- 	Pd(OAc)2 	(t-Bu)2PCy 	 _ 	 120 	5 1.1 59.2 	39.5 0.0 0.2 0.9 

2 Xylene 	K2003 	Pd(OAc)2 	(t-Bu)2PCy 	 - 	 120 	5 31.0 40.5 	27.4 0.3 0.8 26.7 

3 Xylene 	K2CO3 	Pd(OAc)2 	(t-Bu)2PCy 	PivOH 	120 	5 74.6 13.2 	9.1 0.0 3.1 72.5 

4 Xylene 	K2 CO3 	Pd(OAc)2 	(t-Bu)2PGy 	CyPrCO2H 	120 	5 28.7 42.5 	28.7 0.0 0.1 24.3 

5 Xylene 	K2003 	Pd(OAc)2 	(t-Bu)2PCy 	tetraMeCyPrCO2 H 	120 	5 45.5 32.5 	19.1 0.0 2.8 41.6 

6 Xylene 	K2 CO3 	Pd(OAc)2 	(t-Bu)2PCy 	(CH3CH2)2 CHCO2 H 	120 	5 61.8 21.2 	12.7 0.5 3.8 59.4 

7 Xylene 	K2CO3 	Pd(OAc)2 	(t-Bu)2PCy 	CyPnCO2 H 	120 	5 52.0 28.2 	18.7 0.0 1.1 46.8 

8 Xylene 	K2003 	Pd(OAc)2 	(t-Bu)2PCy 	1-ad-0O211 	120 	5 49.9 29.5 	20.1 0.0 0.6 44.4 

9 Xylene 	K2CO3 	Pd(OAc)2 	(t-Eiu)2PCy 	CyPenteneCO2H 	120 	5 37.0 37.1 	25.7 0.0 0.3 31.8 

10 Xylene 	K2CO3 	Pd(OAc)2 	(t-Bu)2 PCy 	3-THFCO2H 	120 	5 50.5 29.0 	20.1 0.0 0.3 44.9 

11 Xylene 	K2CO3 	PdC12 	(t-Bu)2 PCy 	PivOH 	120 	5 86.2 6.1 	5.6 0.0 2.1 85.2 

A 4.0 .WilA 1:A1-,, 
C 	I. 	113-101:/t)1,4.7K 
Le 	t 	raMeCyPrC(..) ;.H: 	2, 	2. 	3, 	3 --Y-1-7.1-.)1.[L17/1Thii))1,..11>lIt 
CyPnC0 ;.F..:r3., :...5..t,11,41:40 
1 - a Li -CO Ji : 	1 -73,1 'Yi3'2.715A 
Cy P e 	11 	t. 	e ii 	e CO,T1 	1 	.1 -7:',.7- 1_1•-•:•>-7->i.11t:'-,1% 
'3 -"I'111,  (.70_11 	: 	-7- 1- . .7-7 L 	r1:1 -7 5 :,- 3 - );) )I,*: i ft 

W
O

 2010/098428 

m
m

 

73 
PC

T/JP2010/053043 

J! 

tt H
 

illi 

J! 

tt H
 

illi £
 

I-
O

) 
o
 

r-<o 
CM

 

LO
 

CM 
r-

CO 
*sr 
CM

 

<
0 

o
> 

LO
 

CO 

T
f •^ p" 

oo 

S
 

C
5 

Csl 
U

7 
CO

 

Q
 

CM
 

O
 

CO
 

o
 

oo 
O

 
CO 
o
j 

CO
 

CO
 

<£} 

O
 

r>
 

d
 

CO
 

d
 

CM
 

s? 
IS O

 
o

 
d

 
co 
o

 
o
 

d
 

o
 

o
 

o
 

o
 

LO
 

O
 

o
 

o
 

O
 

o
 

o
 

o
 
o
 

d
 

O
 

d
 

a
 

n
 

o
 

_
l 

CL 
X

 m
 

u
n

 
a

i 
CO

 

•*t 

CM
 

en! 
r^-
od 
CM

 
o

i 
r*. 
o

j 
CO 

o
 

CM
 

r^. 
LO

 
CM

 
d

 
CM

 

CO
 

in
 

a
 

n
 

o
 

_
l 

CL 
X

 <
 

CM
 

CTJ 
in

 

ir>
 

e> 
•^f 

CM
 

CO
 

LO
 

csi 
LO

 
CM 
CO 

CM
 

CM
 

c-J 
od 
CM

 

U"? 
05 
CM

 
r^-" 
C

3 

p
 

cn' 
CM 

•£> 

s
 

i-
p

 
CO

 

C
O

 
*}• 
r-^ 

r
-c
0
 

CM
 

LT5 
LO

 
*± 

CO 

CD 

o
 

csi 
LO

 

en
 

C
T) 

•*± 
O

 

CO
 

L
O

 
d

 
UT3 

CM
 

to
 

CO
 

E
 

tS
"= 

If* 

E
 

tS
"= 

If* 

LO
 

IfJ
 

LT? 
if? 

LO
 

LT) 
IT? 

LT3 
LO

 
in

 

E
 

tS
"= 

If* 

o
 

C
M

 
o
 

C
M

 
O

 
CN 

O
 

CM
 

o
 

eg 
o

 
CM

 
©

 
CM 

O
 

CM
 

O
 

CM
 

o
 

CM
 

O
 

CM
 

it 
«

 
Ii 
IES ®

 s 
a «s 

i+* t 

1 

>
 

O
 

C
L C

N
 

3
 

CD 

1 >
 

O
 

C
L CM 

3
 

m
 

X
 

o
 > 

CL 

>
 

o
 

0
. CM 

3
 

00 

X
 r-j 

o
 

o
 u_ 

0
. 
>

 
o

 >
 

o
 

CL CM 

3
 

CD 

O
 

O
 

i_
 

a
 >. 

0
 

V
 

2
 

1
 

V
 

+J 

>
 

O
 

CL (M
 

3
 

d
 

X
 M
 

o
 

o
 

X
 

o
 M
 

X
 

0
 

1
 

o
 >. 

o
 

CL C-J 

3
 

CO 

X
 

o
 

o
 c
 

a
 > 

o
 >
 

o
 

D
. (M

 

3
 

CD 

X
 

cT 
0

 
1 

T
J 

m
 

1 >. 
O

 
0

. 4-J 

3
 

m
 

X
 

o
 

o
 KD 

c
 

(D 
+-• C

. 
<D 

CL 
>. 
o
 >
 

o
 

C
L 

3
 

CO 

X
 C
N

 

o
 

0
 

LL 
X

 
1
-1 CO
 

>
 

O
 

C
L 

3
 

CD 

X
 

o
 > 

Q
_ 

>
 

a
 

3
 

m
 

I
 

+J 
L

 
L
 

•JJ 
-M

 
+J 

+J 
-M

 
+-» 

•M
 

tr 
"a 

®
 

°-s ©
 

C
M

 

u
 

<
 

O
 

~u 
CL 

fM
 

o
 

<
 

O
 

•T? 
CL 

<N 

o
 

<
 

O
 

CL 

PM 
O

 
<

 
o

 
T3 
CL 

CM 

O
 

<
 

O
 

CL 

0
 

<
 

o
 

T3 
CL 

CJ 
<

 
O

 

CL 

f
j
 

c
 

<
 

o
 

CL 

<SI 

o
 

<
 

o
 

T
3
 

C
L 

<
 

O
 

0_ 

N
 

o
 

T
3 

a
 

^ sr 
*
«
 

O
 

O
 

O
 

o
 P
M

 

C
5 

o
 

o
 

C
O

 

O
 

o
 

£
 

C
O

 

O
 

O
 

O
 

O
 

O
 

o
 

o
 : 

o
 

o
 

o
 

o
 C

N
 

»
«
 

f&2 
01 
c
 

0> 
>

 
X

 

V
 

c
 

J
) 
>. 
X

 

V
 

c
 fl> 

>
 

X
 

<u 
c
 

JU
 

&
 

0? 

>. 
X

 

V
 

c
 

u
 

>. 
X

 

V
 

c
 

o
 

>. 
X

 

07 
c
 

a) 
>

 
X

 

•x 
c
 

4} 
>

 
X

 

0J 
c
 

>
 

X
 

a> 
c
 

0> 
>. 
X

 

m." 1 
ip

 

ffi 
OK 

CM
 

cn 
<3-

m
 

C
O

 
r^-

ao 
cn 

o
 
-

A
 

A
 

•
 

•
 

A
 

«
 

ih
 

A
 

j. 
A

 
ih

 1 
•R 

TO 

A
 
A

 
l'h

 -"R 1 
CO 

A
 

-K
^

 

A
 

A
 

r 
1 

'•nr 
•
 
A

 
A

 
ih

 

A
 r
 

A
 

A
 

A
 

1 
•
 

\r~
 

>
 

C
; 

•
 

is
 A

 
AJ 

G
 -<r K

 
"h 

a
 
O

 
Q

 
1 

J
-

!_ 
r
-
, O

 >K 
A

 
A

 
t-r-i u

 cu 
rG

 
f , 

-Nt 
o
 

a.' 
S

 o
 o

 
U

' 
L
) 

o
 

1 
c 

i_
 

]H
 

c
 

0; ~
 

x
 — 

CH 
35 

Cu 
r
-

>» 
o
 

1 
K

^I 
1 

-> u
 — o

 

[0200] 
(1

) 
JL—

)l>W
iM

W
k i£ (2

) 

v7°>J 
it (3) vm

$
ti£

 



WO 2010/098428 
	

74 
	

PCT/JP2010/053043 

7I=)L,fftilaXIVIt41* - 44ZVVot V 70 I) 	it, AREtt:0-10% 

-ffa.-44Rit- - 01:rirnii*”79_ifili-e, uo 

--citA.-113Z*ffi -Di&A 1--CNiatZ01::JEll-CZ. 

WO 2010/098428 74 PCT/JP2010/053043 

T(iiSW^oi£=iX hTrM^-f <§>£>[:: -£&<§> o 



WO 2010/098428 
	

75 
	

PCT/JP2010/053043 

Sii*ont-IE 

Mi*IA11 	I 72, A ( 1 ) 
[1E11 

A X 

Fi 	 ( 1) 

[A ( 1 ) 1::80-C. 

R 1  ft, 71(XigRft/NI=Iii:4;q-*1, ; 

R 2 ft, 7.1(Xig, ',7/ a, = 1- Ma, /NM il:4;q, *)1,::. /IA 

Aft. 7.1(Xig, C 1 - c 87)1,4-)1,a, c 3- c 6=, 	1=17)1,4-)1,a 

, 7 i =AA, 7 sy ,Xig 	(x/Atie0thi-arizaqZ) , Rit*Egg 

oama (xffigtxmoil-arizitqz) 	-* L. 

Aft 1 - 311:10fftfla-CfftfAtt-CLvt 4_, ,: < , iJNiJNZ fftflaft, 1\ 

1=1 ii:4;q. C 1 '''' C 4 7)1,4-)lia. C 1 -C47)1,4-=,a, C1-c 

47)14-)1,ta, c3-c6=,1=17)14-)1a, 7 i =AA, 7 i / 

,X, aZfE1))1i,X/JNI=DtsZ11/J‘GififftLZX -*1,; 

xft, IMIS- (tzt:_'1,, Affi, 7i=)i,X, Rft7sy,XEgOtlf-liz 

13.RZ. ), RftEtXR -*1_,; 

Yft, llartX -*1-0 ] 

-e*41,z4LettL, T 	(2) 

WO 2010/098428 75 PCT/JP2010/053043 

TaHiCd) 

mi 

R1 

[it (1 ) CIDUT, 

R 1 (iN M^l L ; 

R2(iN 7K^J^'?"N V7/8, — h PS, /t^yU5yU3 

, Xlt/\; 

A[iN 7KHJ!^ C^CS/JWS, C3~C6V^ P7;u^;ua 

N X—^USN ^ >'^tJjji'?" ( X ^fp'n'^CDifs'n'l.-PM'S) •> XliTRSc 

(DfcISS (X^ii^Jl^(7)li^[Z|51^,) 

Ali 1 ~3{@(7)M^STrM^^tLTl^Ttcfc < * 

C -i ~ C 4 7JU^r./USN C-i ^ C ^r vSN C-i ^ 

47;u^;u^ThS, c3~c6v^PT;U^;USN ^X-;USN 

^vSs &t£t0|J v;uSfrb&£fffrbM(£ft<g>S£^L ; 

Xli, AA<S T'x-yuS, X[£?yl!Jl^(7)ii£[: 

©Soh • 

Ylts J&lfS£^t"o ] 

V^Ztl&ik'&fylks TSHiC (2) 



WO 2010/098428 
	

76 
	

PCT/JP2010/053043 

[1E21 

H _ 
B 

(2) 

[A (2) 1:80-C. 

Hit, 71(A1g -*l_.; 

Bit, TIETUNGifitRtLZX -*1_, ; 

[1t 31N.,.....„-S 
1 	— )-2-  N / N 	\ 

sz4t 

R4  

Raft, cooR3a, RftcoR3 b*L, ; 

R3aft, 7.1(X1g, cl—c47)1,4-)1A, Ritt)1,7K4-l4 

R3 bit, 134MtZt)1,*=)1AL77-z 1.z-fM-4 -- Z, t)i,7K-*,)i, 

Ø77-z KAigma*1_, ; 

R 4 ft, 7I<Xig, /Ni=iii:4g, Rftc1—c47)1,*)1,-*L ; 

wit, EtAig, RIVAREq -*1-. I 

--e* 	41. z tett L 	, 3341X tettl;?1-Fiz8o-cait? -- z L 

Llz„Z, TEA (3) 

WO 2010/098428 76 PCT/JP2010/053043 

[jfb2] 

[it (2) 

H ; 

B(iN b L ; 

Ufc3] 

R3(i, COOR3a, XliCOR3b^iL ; 

R3a(i, 7KHJ1^ 0^047;^®, X(i^i;U7ti>v;uS(7)x 

L ; 
R3b(i, §2J;UTK—;ug<t7 5 <§K ^;u/t^v;u 

S07 5 K^^HSS$-aL ; 

R4lt, 7KMW^S '\U?^m=?-s XliC1~C47^JFi^iL; 

wits 1 

klz£&s TSHiC (3) 



WO 2010/098428 	 77 	 PCT/JP2010/053043 

NE41 

R1  

A-X 	2-- B -Ri  

R2 	 (3) 

[yt (3) I:80-c, 

A. X. R1. azfR2 ityt (1) otaL,111:, --eV,), B. azfR 3  

ftyt (2) otaL ,11:,-eZ. ] --e*41,Z7m=)1,fftflaxIggt 

41*-Nial--ZA. 

[1**IA21 A ffi, c 1  — C 5 7)1,*)1.X-CZ1**IR 1 ENONIM. 

[M*IA3i A ffis  -( v 	)i. 	--e 	Z1*IR 1 ,I,EN0NiCA. 

[,1**IA4] xffi, EgXig --eZ,1**IA1- 3 0 OftLiJNIZENONIM. 

[M*IA51 R 1  ffi, 71(Xig -CZ,1**IR 1 — 4 0 OftLiJNIZENONIM. 

[M*IA61 R 2  ffi.',7J   a-CZ,11**1A1 — 5001-WA:MAMMA. 

[M*IA71 Yffis  /N1=1/i:4;q. — 0 C 02 — (C 1 —C 4 7)1,4-)1A) . —0 C 

0 2  — (7 i =)1,a) . —OS 0 2 — ( 0 1— 0 4 7)1,4-)1,a) . —0 

50 2 — (7 i=)1,) . Rit7V=i-'714-*L„ 

yr1:10, 	ci-c47)1,4-)1Afti-3i1:10/Ni=iii:4g --efftfAtt 

-co-ct„<, 7==)1Aft1-311ag). iNI=Iii:4gRitC 1  —C 

4 7)11 )11a-efftiA 	41,--C 0.-C 4_1 	till**IR 1 '''' 6 0 oft,ffitzt,EN 

MCA. 

[,1**IA81 Bffi, it-F0a--e*41,Z,1**IA1 -7 0 OftLiJNIZENONIM. 

WO 2010/098428 77 PCT/JP2010/053043 

[•fb4] 

A-X 

(3) 

[it (3) 
A N X, R\ &t/R2(£i£ (1) s BN &t/R3 

liiC (2) 

5R3S2] At>K Ci~c57j\,*j\,&x&z>mmMitm<Dmi£&o 
5R3S3] AA<S -r V^^;uSTrfe-g)Ii^Il 1 
5RJS4] X^\ ~30lvf*irtM::ffiit0§Sljg&o 

5RJS5] R1^\ 7k^J^T?fe§gf#JSl ~40lvf*irtM::ffiit0§Sljg&o 

5RJS6] R2^\ vT/STrfe^li^in ~5(7)^-rtL^[ziHi6(7)M^;S0 

3RJS7] Y^\ /\P^r>Jl^, -0C02- (C1~C47,;U*;Ug) s -oc 

o2- (^x-;uS) N -oso2- (C1~C47;U^;US) * -o 

so2- (7i-;i/S) ^ Xliy7V-^AS^iL, 

C1~C47;U^;US(i 1 ~3fS0/\P>f>Jjji:F-T?Mi£l£jtl 

tutU<, 7i-;uS(i 1 ~3{@(7)N /\p>f>jl:F-X[ic1~c 

47;U^;uSTrM^^tLTl^Ttcfcl^i^Il 1 ~ 6 OHvf tubMzffiit 

*118] B^\ JMT(7)STra^tL^)!i^II1 ~7(7)^-rtL^[ziHi6(7)M^0 



1fr":*‘,1:14(— Z %<)'LY* (1(*‘•1:16) (H 	)-L 

YI.V'M*N,  0 4 	(1(-kr. — 4 -1 9  4) (; %<)-CY*1(/;*.\/0 

6.': 1(4.— 4 A a 1 	̀r, k C Y* If 	)e (1( 	C — 4 -' 9 1  ) (: 

%< )' CY* (t1(.,C— 1 -I 9  4 ) 	(i -1 	Yi*7,71,2U•lf: )- C
r 
 Y*V- ES Lt 	V°] 

°VMMC0N22C L tViTqWD--*Vi•PYW'c: )- L y* 'W 742gli EV IIT*Vil 

°TWMCD227-hcf1)(4-‘10 3 L — L t 

*Niq--P-thcf*VPUq*,),•1V1,2U=Iki;Jaq144*El'19 	' Ekag [E[gt*Vg.] 

°ymtton21-2)‘cr4*0 CO 6 — L t*Vilq% 

a 	(Z (A ! d 0) P d) 	-7'4.1(.:_4,NIN'IW?12 	(°(° 	(EHO) 	H 

O 	(0=0) 0)P d) 	(1 I) '74-,(:Ni4Y<VET0c-1()e—z 	' 

(Z(EHOZHO 	(0=0) 	0)Pd) 	(I I) '74-,(:4-N/N<-1e.  

0L ` 	(0 v o) P d) 	(I I) Ver-IC:N/Aiiill 	Wr4;14V.Wil*E [ Z Lg-T*#12] 

°WWN(ana-2.1\c/4,A0(0 6 — L t*Vii 

qcRD-- 	( 3 	(HO) 	P d) 	( I 	I) '74-.(:4.-Niql4P141X ' 	(' J El 

'P d) 	(I) 	74..(; ,/qpw %(ZloP d) 	( I 	I) 	1-4-1(:Nt 

qa4 ' (z ( A ! d o) P d) '74-3(:)/N11Vc 	% (Z (Z  (E HO) 	H 

0 	(0=0) 	o) Pd) 	(I I) 74.(:N/411<NtEloc.1()e— 3 	% 

( 3 (8 1-10°H0 	(0=0) 	0) P d) 	(I I) `74-.(:4_-N/Nt;-fe? 0 

0L ' (Z  (0 v o) Pd) 	(I I) 74.(:Nt4glii `Wkii'4214.1%*E EL Lt*V5] 

omvoria-_-1‘q4A_kia) 6 — L tVillgq%D--V-T(0'74-.(: 

N /COM 3 	1 >'l `-g6 L X1X %\-T4,(;NiCoggo 'Wf441-5-1 q144,RE [0 III*E.] 

°w- onall‘q4,p_ki CO 8 — L tViligq%D-W11.- 

vti 

/ 	ill  

K `Wt el [61.1*Mg] 

S' \
s
ss5, 

[CZ] 

£170£S0/0I0Zdf/IM 
	

8L 
	

8Z17860/010Z OM 

1K^VD^/J-2 siy£Y^. (IfAJFVD^) f, H 

**Mr<-+\/ci (ir^£-i J 0 *) C- vO(im<^vD 
j © i s<ycY^(±* (ir-££-* J e i) <:«• 

(w-i^i) rn [giiu&si] 
°¥^MO)»ais Lir^ss^Qpair^ai^o^^ s&±mmi [wir^ii] 

°?!ilO)12I:)\?^\ia)2 l ~ l Mi 

^ [siir^si] 

a (2(* ! d O) P d) Y4^40V/gS'1/Vo3£lX v (2(3 (eH0) H 

o (o = o) o)Pd) (ii) vo&^yM^'ufL'\(±*-z s 

(3(0HO3HO (O = O) o) P d) (i I) V0£^$'m<-£pin 

0C s iz(oy o)Pd) (II) Y4C^'I14I [2Lir^lI] 
°^!Hf asai-lv<m.£via 6 - L Ml^SI 

£<$a (z (HO) Pd) (ID s (Zja 
2Pd) (1) s (JIOPd) (II) 

qj-^f s (3(A ! dO)Pd) s (z(z (e H O) H 
o (0 = 0) O) P d) (II) s 

(3(eH02H0 (0 = 0) O) P d) (I I) 

0c s (z(°vo)Pd) (ii) s>m^ww$m [uir^ii] 
°¥^ita>»aizwvfjLK-MQ- i 

^^G)®2?i>n^BL¥)x svo^^'omo [onu&n] 
^IHiaSairiWj.vias-Lir^ll^^asi^/r [61^11] 

£t>0££0/0I0Zdf/13d 8 L 81^860/0101 OM 



WO 2010/098428 
	

79 
	

PCT/JP2010/053043 

*A7-f / —2' , 	6' 	—)-(V7°1=17K4-,-1, 	1' 	—E7i=)1, 

, 	2—,1=1,‘4,)1,7kA7-(/ —2' 	, 	4' 	, 	6' 	— 1- 1)-(%)70  

D E)I.— 1 , 	1' 	— E7 i=j1,, Rft--41,1=D otta-ez,1**IA 1 4 V, 

NoNiCA. 

[,1**1A16] a Tit* , 	G izt,tAbq;?1-4-- z,1**IA 1 — 1 5 0o-4-WA:Ego 

NIA. 

[,1**1A171 Mitaffi, Mgt I) H714, gfig*„t I) r'714, PlEt-tr'714, Rft 

7'14E 	T I- 	n — 	)1,7 :=.-).L.,:-CZ,1**IA 1 6,12,ftena 

M. 

[,1**1A18] a it*, 	GI:31M/Jq;?1-4-zgl**IA 1 — 1 7 0o-4-WA:Ego 

NIA. 

[,1**1A19] MARt,W, MfitAR-eZ,1**IA 1 8 7,2410NIM. 

[,1**1A2o] ait? WI , 	G tz c 1 — c 120 t )1,7KAtRit- -01L/Jq;?11- Z,1** 

IA1-1 7 0 oftLiJNiciviloViCA. 

[,1**1A211 Mt )1,7KAgRiti-ottaffi, 2 -)Jii7°1=liiAg. E/i)i,fit, R 

it.-41,Goipa --ezgl**IA  2 0 ENONIM. 

WO 2010/098428 79 PCT/JP2010/053043 

TtxX^^y-2' , 6' 1' -tfyni—ju 

\ 2 -vv^ y - 2' N 4' , 6' - MM 7?° 

• t°;u- 1 , 1' -e^x-;uN 4SH 

i£<7)M£;£o 

mfe&o 

/£0 

[!i*i*18] J£J£4\ £ bC:|l£jb<#£-f SgfjRJS 1 ~ 1 7(7)^-rtL^[ziHi6(7) 

mfe&o 
[ii*i*i9] stmom^o 
[!i*I120] J£J£4\ £^izCi~Ci20*j\,7nyMXl$"t(Dm^&t&m-& 

ii 1 ~ 1 7 0^"f;MMcIE#i0M3£}£o 

(i^-tLb(7)^Trfe^)!i*Il2 0SHii(7)M^o 


