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p—;U-5-2UUTK>^ 

[0053] ^ (i) 

MtZo frfrZ&tLTlZ. JMbTKHit BVikfrm®. flfc 
Its 5^'Its U >Its Mt, 7°PH°^>It. h 
yyji/tnWt&s yfJi/Ms :>^7Its ^p>Its p/\^Its 7"7JU8L -7 

U^rvits ?LIts U>=flts ;I5Its ^i>®, ;><^>7JU*> 

It% X^>7JU*>It, ^>-tf>7JU*>It, p - h,IUX>7JU*>It^(Z) 

^It«h©J^; U^X ZJU^r-X t)U-^ys <?)U$$yIt, 7^/^7 

dr>It^©7$ yit«h©J^ ; h U 7 A, ;b'J7A, 

#)S<h(Z)j^ ; -?<f*is^^(DT)\st) 'J ±&&M 10ik ; 7)1 
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h >J >s h'jxf^7$x x^UV^Z^X 

U^x ^=pVy, tfzi'jx x*y-ju7$x *>*x*y-

Jb7$X h'Ji^y-^7$X U^^ilT^y, Vi/Ou^i/ 

N-?(^)l</)ltl^y. N, N' > 

9 fc *fgB£ (Dit^m £ # £ ft £ o 

[0055] *fgBJ3tt, ^ (I) -Z^ftZ>¥z>VyV%mW, £/c&^©El!±fF^£ 

7jc. **y-Jk 

x^y-Jk 1 -7°PAy—Jk 2-^P/^y—Jk 7#S-)W tert 

-y^y-Jk 7-tr h-h UJk 7thX * h X ^PP* 

JUA, Bfl&i^Jk s/x^jux-^^k tert - -?=$-)]/* ?-J\/JL-TJW 

*yizX hJUxX DMF, 

s 7j<s ^y-Jk x^y-jk l-^p/^y—jk 2-^p/^y—Jk T 

-tzh-hlUk 7thx ^JUx^U^ hX MMtx^JU^ft lA^ 

&(Dt [s-C&tfZZLttf-ZZZo 

[0056] <-m.&J&M> 

±IB^ (i) 

&\rt>\ MPL^S iilT(Z)Xdr-AA~D(c^'ri;9(C^'r^o^:^-e$^ 

o 

[0057] 1 ) Xdp-AA 

R4i)?-C0 0 R°s -C0NHS02-(C1~C67J^ 

JUXDM^s TIE7.^-AA-e^U/c<J;9(C^'r^o^^-e$^o Tftt>t> 
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s TfrlfcOH (A-1) £7"P^bLTlb^t) (A-2) £ 

%tci^Zs • /\^-r KMb^t)£ffl^/cJ5J^ t L 

fc^MSJ^N-ZJU^MbLT^t) (A-3) Ib^t) (A-3 

) t i I I etiy7°'J (A 

-4) 4b^t) (A 

-5) £t#£o<h^-e$£o £ K«h 

©S§£-J5J&£fT9 £<hT\ K{* (A-6) £t#£o<ht 

-e$£0 

[0058] [<b9] 

Scheme A 

N^R3 Bromination M -R3 N-alkylation 

VY"" Br—^ 

0 

(A-1) 

N^< '»V H I 
(A-2) 

ORc 
Br—(f 

N^R Stille coupling *' N-V 

z 0 

(A-3) 

'S02 CrC6 AlkyI 

[0059] (A-1) (A-2) L 

$ K (NBS) 

o <h tf-c $ £o t (c & w- &(c psM£ titzi/NflyA. T1 h 

7b KP77> (THF) % 1, 4-y>dpHt>, 1, 2-y^hdr^X^ 

X &tf1, 2 -*/JL 7-tr h- h UJk W 

PP^X S^H^bKifO/NPyvM, ft 

1 o o'c-cj^-r*#. g^e.5ot) 
zfi •?©#$?£ IA\ 

[0060] Ibl^t) (A-2) (A-3) ^©N-ZJU^Mbte. 
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«hLT(i. h'Jx^UZ^X SMV^Pkf 

JUx^U;7^ X MJ Z(D?*> 

ifS IA^S£ U h'Jx^UZ^X 

yy 77°P tfJUx^JUT7^ £>tl£0 t/c/\^-r KMb^«hLT(i. 

i^btk JMbtk &t/a^bt)^We>ti£^\ J^btk MJMbti^ft 

lAv\^K KMb^t)<h LT#Hfbft&o ik£RXfy\^-i Vlb^mfcTXO) 

JSJ^Jt£>150 °Ctftfr£ L INtf, <£ y if £ L < it 5 0 °Cfr b 1 

2 o°c-esj^£i±£©;6^\ 

ti\ Mfh7kh'P77> (THF), 1, 4-^^-9-X 1,2-

^ h^x^x &tf1, 2-5/xh+i/x^f®i-TJH, */*=$-

K\ M'N-^fJl/^P'J K>^©7$ KII. hJUxX dpi/ 

UX &e>tttCClfte>©$I^&#tf#tfe>ft£0 t/c, Ib^t) (A-2) 

(A-3) ^(ZWU^rJMb&s ZJUP-JU.h^MSJ^'etiitT 

t£o UTtt. ^7r« 

£y% ZJUP-JK (A-2) £j5£5£i±£;:<hT\ ib^t) (A-

3) #?#£>ft£o '^X7 LT(i. h'j7*fM^7rA h'j7x-

M^7^X h U ^0 U^5-isJ\sfcX7 -i ift 

L< it h U 7i -JU*X7 < t/cls^y^: L"Oi 

, y V v ±)){/ Ttt' > v X 51 J U (DEAD) s Stf7V"y ±) JU*' >g| v -Y V 7° 

Pt°JU (D I AD) %ft£L^1fe'&#\£LTm-fZZ£tf-e:$Zo 

jfc©j5jfc*a£tt. o°cfrib 1 o cccDiN-fft-etiftiA^^Jt 
tbxit, ^frt>8 0°c%mfz>z£i?z^z>o ztcybmfcfcofemzft 

miifh7bKP77> (THF), 1, Ar-V** 

+fX 1, 2-V* h^ri>x^ X RXf 1 , 2-i/ih^>i^|0i-

T^UiH, K\ MN-^fJ^P'J K>^©7$ KII, 

i/^PPy^Vlro/NPyvM KJUXX dp:>UX t£bXfiZZ.ftb(D 

if b tl & o 
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[0061] \k^ (A-3) (A — 4 ) ^(D St i I I e £ y 7° U > 

J&tt. 4k&M (A-3) , J5J& 

ET"etT9©^ift L^o UTtt, h U 77)V*)V7.XmmW% 

ftZL^mtLTm-fZZttf-eZZo Ztc'^WAOmtLTlZs [ 

1, i-tr*. (i/y Ji—ju^xy ^ y) 7xp-tz>] v<puuA^y^A ( 

II) (PdC I 2 (d p p f) ) , Jkl$7- h ̂ ^rTv ( h 'J 7 JI—JI/^X7 -f 

y) A^S^A (Pd (PPh3) 4) t/cJ^S 

«hLT(i. mWchV^i*. A£$?£ IA^S£ LT#Hf£d 

<h *c $ £ o £ iz ̂  iz Rg^ L ft if, m A. T- h7t: 

KP77> (THF) , 1, 4-i/t*y-y. I, 2h=^>X^X 

RXf\, 2-*/x hdri>x^ >^©x—^7fJI//MA7$ K\ $. 

t/N-^JU^P U K>^©7$ KII. hJUxX 

o o°cfre> 1 5 o°c-esj^-ttu£ 

itfrf £ tfs 8 0 °c^ e> 1 2 0 °c-etT 9 ©$? t L 

[0062] ik^m (A-4) frt>4 k&M (A-5) 

\k^ty\ (A-4) (C^Ms £>£^£/MSiiJ(Z)i^ 

g£j5jfc£-t±£;i£"cji?T'f £0 1 -24$$rM&jfc-z-\*:z>z£iz&?z 
frfeft£0 UTtt. TKiHb^ h U t7A, 7KI^b^Ut7A, & 

il^Th7tFP77> (THF) % ^y-Jk RXf±$ J —)\/^(DT)\/ 

=i - <hZfcfom±Z(Dtfift£ LIN0 

[0063] Ib^t) (A-5) (A-6) 

, \k^ (A — 5 ) .hZJU^UTJU*:/;7^ K£J5 

J^^-ttSCl^-eJi^T-rSo )§I^:LT(t MTh7tKP77> (TH 

FK 1, 4-i/t*y-y. 1, 2-97 h^r^X^X M'l, 2-^X 

ymts Tiz h-h UJk bti&o ifS 
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Tli7h7kKP77> (THF) , V* $ K\ 

RXf*J<?UU*$y%:mf%Z.}itf-ZlZZ>0 jm 

&tf7k^b 

•f h U $?£ lANJ&gtt K 'JI^7$X 

XttSM 7 7°P >tS)So ftNaftKC^lNTtt, 

$ K (DCC) , i/yji-JU'J yWC7V K (DPPA) , 1 

— x^JU—3- (37 7°P kMU) ti)\s-&V< $ (E 

DCISfcttWSC) , 0- (7-7f^V7"hU7V-^-1 -Y^) -

N, N, N' , N' -T- h^^JU^P-^A ^dr+f7>/U^-P^7>7x-

h (HATU) , &tfO- (7-7f^>7"hU77-^-1 -Y^) -N 

, N, N' , N' -T- h^^JU^P-^A ^h^7;U^P#U-h (T 

AT u) ifs L< &wsc-e&£0 o°cfr 
e> 1 o ccroiN-fn-et <fciN^ LT&S is^e>5 0 
•c-efe^o 

[0064] 2) 7>dr-AB 

X^MUJl^ R4i)?C0 0 R c% -C0NHS02-(C1~C67J^^) 

(Dm^s "FiB7.^-AB©j:9^^-ri>c:^:^-e$i>o 

( B — 1 ) £<b^tl ( B — 2 ) 

t) ( B — 3 ) %%td$L, i&& • j\=?4 KMb^t)£ffl^/cJ5J^ t/c&ZJUP 

- ̂ l/^Mb^frlV Ib^t) ( B — 4 ) £t#£o 

**-AA£|f|lill;:i*7LJUg£i!]n7MH?'f ^b^ 

t) ( B — 5 ) o t/c, R^TKUJI^©*!^ BlUl/ — K <h 

LT#fjRTtb^'fb'n^ ( B — 6 ) ©N-^U^MbSJ^tCcfcy^tl 

(B — 7) (B-8) <hu 

A ̂  7 A £ ̂  ̂  7 JU P - JU ̂  -e© c ojfAS J&(C<£yib^t) (B-4) 
^irt# •!> ill <h t T' $ •!> 0 

[0065] 
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[<bi0] 

Scheme B 
(R2)P 

£I=VCHO + R3—^^ORc 
// 

(B-1) 

3WC 
o o 

(B-2) 

Ry=N N-alkylation R\/=N N rH) 
N-^ N 

(B-6) 

OR0 

. r_H i N-^ N 

(R2)P R3 

Hydrolysis /'=N\__/l-]]/ 
(B-4) R^J^N-^OH 

z o 
(B-5) 

[0066] (B-1) (B-2) 

i?tu<(ii on*£i± 
(Dmmyy^-OAfefcTs (B-D (B-2) zmmt 
ZZtT:-MfrTZo 1 5 0°C 

L< &5 o°cfre> 1 2 o°c-ejsj^^i±^(Z)^^^o ^b^ (B-3 
) CDN-^U^MbJS^ <b£tl (B-4) ©jQ7K^Jx!tais X^r-AA 

(ClBi60^#"etT9CD^ft L^o 

[0067] (B-6) (B — 7 ) ^©N-ZJU^MbJxI^b^tl 

( B — 7 ) (B-8) ^(D 7"P^b&. **-AAlC§Eii©£# 

T??r 9 L^o ^b^J (B-8) fre>fc£tl (B-4) ^(DCO#A 

7JUP-JU>^^ (B-8) £ 

ffl^TconHET-ejpii'r^o^-ejitTT^o zjup-jk^fco^-ai 

v Jk y —lANo [1 

, r -tTT. (^7x -jU/1x7>7 -f y) 7xPiz>] ( 

I I) (P d C I 2 (dppf) ) % (KU7x^>'U7j\7v7-f 
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x (Pd (p p h3) 4) mmftuk t&mzs 
X v7°P ^ 

^ e> 1 5 0 °C^f $. U < . 0°C^69 0oCVSSo 

[0068] 3) Xdp-AC 

X 1 R3^7KS1J!?S £/C&C , ~C6 7 R4#C0 0 

Rcs £tc&7<7 UJUl£0ii^ TIBX*-AC<D<fc-M:/&j&-C$£0 

tuisy-tfygivtM^ yMm¥n-)\/m^W (c — i) (DN — Tju^juit, 

izAVfc&m (c — 2) 2- (h'jy'^jux^-ju) e^ssym 
l^0St i I I et>yyiJ>7fxlfclZ£Vik<gty (C — 3) £*§£„ m 
<^bjsjjstcj:y, (c — 4) &m 
iZfaUTTJlsf-Jl/ZJl/fcyTS. F £$)$&-£& Z £~C\ 

(C — 5 ) t/c, T7^ 

ib-SWa (c — 3) • if 4b^g (c-6 

) tiU&ft&TZZ (C — 7) 

[0069] [>fb11 ] 

Scheme C 

-^-R3 N-alkylation ^_^R3 <£ /)—SnBu, (Ri'p RS ^~'R3 

BT-/T - Br-fl & H-? _ /^V-^V OxKJaton Cb~/T 
B"VH V'V *" R^Ji-tn *-

O 2 o 4 » Z o 

(C-1) (C-2) (C-4) 

(C_4)Condenwtio^ YVVY* H^i VWl'"' 

z o z z 

(C-5) (C-6) (0-7) 

[0070] (C-1) (C-2) ^©N-77^ 

=^MbJ5J^ iK^t) (c-2) ®st i 1 1 eti^yj y^f^mz-D^ 

T&S x^-AA-eiESU/c^-etT9©^ft u^o £tcs fc-swa (c-

3) ©SlibSi^^s 2-*^JU-2 

-y^yfefcTs mikmmi- s •; o^t v ym~7kmi- K U 
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Th7tKP77> (THF), te r 

t - J —JI/RZfi7°• /i J — £(D 7JU =1 -MM£&£ (DWbtfM%%m 

tftit£ L t /c, £ LT £> 5 0 °C $? £ IA\ 

<b^tl (C — 3) (C-6) • ifvXSJiSli, T 

HFf h U 7 At L< (in B u L i Ib^t) (C 

-3) jsjfcss 
Jt£ LT(iO°C^^^^ft IA\ ^<JP7K^?^ Xdr-AA-elE*6 L 

/c^#-etT9 ©tfi? t IA\ 

[0071] 4) Xdp-AD 

X^MUJI^ R4^h^/lUUS. 77 

A>I£©Jil^ TIET^-AD©^?^? o<h^-e$£0 T^K 

±§E7>dr-AB(C§Ei6tfMb^t] (B-8) <h^]*§(Z) 

;&&lCj;y?#e>ft£<b^tl (D — 1 ) (C>tf LTA^7A£fflLN-0>7yS 

^IAU <b^tl (D — 2 ) ^;U i^ty/yM/^bth'J^A^ffl 

h7x/U>'US^«h^'r^o^:(Ci;''J Ib^t) (D-3) Jk%Z>Z.£.t>i 

-e$^0 77 Ib^t) (D — 1 ) CMUTHeckSM 

frl\ 4b^t) (D — 4 ) tlstcm, (D — 5 ) £ 

SHMfAU (D — 6 ) S-7JU=*MMb£frl\ ^ 

ti (D — 7) <hu m.mziinfrttMiz&vik'&M (D — 8) zmzz-ttfu 

[0072] 
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[<bi2] 

Scheme D 
(R2)p , R3 

/=|:N X1V 

z 
(D-1) 

Thiol 
Formation 

(R2), 
=N 

R1"N * 

Xl 

(D-6) 

Cyanation 

N' ~SH 
z 

CO2H 

/=t=N XV 
Hydrolysis L T L, 

w.R1 N^c^C,, 

(D-7) 
Z 

(D-8) 

[0073] Ib^t) (D-1) frbi b^tl ( D — 2 ) >MZ)*>;py<bJ5J&tt. DMF^ 

[1, r -tTT. (^71 -JU*7>7 -f y) 7iPt>] V<PUU^=pV^ 

A ( I I ) (PdC I 2 (dppf))% ( h 'J7XZMN7, 

7-fV) A^7A (Pd (PPh3) 4) |©/^^AMI^:Zn (CN 

) 0°Cfrib 1 5 O'C-eJSJ&f*# 

. iftL<(i8 0°C^^1 OOm^o (D — 2) (D 

-3) /s®^(iDMF^ MJ 

IA\ 1 0 0°Cfr£> 1 7 crc-es^f 

fcftLOil 2 0°CAV|Q 1 5 0W$>Zo 

[0074] Ib^t) (D-1) ( D — 4 ) ^©HeckM, 7th-h 

'JJk X(iDMF^DMAi07$h*^©M^ [1, T -^7.(^7 

x-jU/1x77< y) 7iPtV] V<PUUA^7A (II) (P d C I 2 ( 

dppf) ) , ( h 'J7i-M^7<» A^7A (P 

d (PPh3) 4) MI^'J^A, hu 

X&2M 7 7°P Ib^t) (D-1 

) JP^#T"ejitT"T^o 
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b 1 5 otJ-eiifTif£ L < &8 o°cfre> 1 4 cc-efe^o 
(CdNTti. 7>dr-AA-eiB® U/c^#-etT9©^ift lA\ 

[0075] 4k-g® (D-1) bl^t) (D — 6 ) >v©S HgCDgAlC^lNTtt, 0 

rg. Lett. 2004, 6, 4587-4590. tLOiOrg. L 

ett. 2007, 9, 3687-3689. MHH0SI 

T, (D-1) , 2 3-p<jU^70h70PH0^^-

K Pd2 (dba) 3% Xantphos, JkXfV^i V 7°P tfJU-^JUT7 $ 

mz, (D-6) &%*> 
tl£0 /< —-£J]ttSlixJfclC^lNT&* 1ST, DMF^^IiiCDKOt B 

uIA\ (D-6) (D-7) 

®i)tt L < s <fc y ifS L < 

o JP7j<^?(CdNT(i. X^r-AA-eiE® U/c^#-etT9©^ift L^o 

[0076] *fgB£©% ^ (i) 

z>ik. tet>x?iz'tnt>(Dmmmz. uRATipsi^^L«t^c^ 
tf-cs*0 t/c, uRAT 1 ims£y<hUTH^-ej&fflRTfgfcu MIL imsit 
ifiifiL ifEifiiEE^ KS^I'fb^s U y :> 

XL • ±4£t> 1 -D(D^B(DtcSb(D 

^ IMX tis-c&mtzzttf-ezzo 
[0077] *mm(D¥^*Jymmwib L< tt^ne>©nn±fF^^ni>^ 

LT#^-t£ML 

LTtis ti"et 
<fc<. 0iJ*.tf¥Ut. 3\ i?7f 
x 77^7^, P>)4S a a*/**—, 

e>^0 
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o 

[0078] *fznmz&^Ts r^isj tits £tc.m&£tci*f£fc%:LT^t^mmz 
r>^j titmzmBz. 

/c(i^L/c{®^(caiNT. »j£/cra#£i±£d<h 

[0079] i»uRAT 1 mmt >£H£y. xkw^yizsiizmtiv&ftfDm®} 
wits Q^m^s '\ms &&<Dmmz£?-cmteztfs ®to 
. 1~100mg/BSg^^ 1 ~ 3 0/B 1 
~ 7 y, c:©j: 9 &£#£^jer& <fc 9 tcS^y^flMf *©# $? 

u^u ^ittfi^©^ttiayiii"Sfc^ ±§E£«<fcy 

•ptfello 

H»!J 
[0080] ^»y(Ci:y^0^^^^(Cl¥ilffl(C^0^'r^^\ *f£B%iZZtiiZ& 

oTPS^ftatami&^o t/c, ^mRiz&ij&m^it&Toimyc£> 

^ o 

D M F = N , N-i/7fJkMA7$ K 

THF=7zh;7t: KP77> 

N B S = N-^Pf7^i/>Y $ K 

NCS = N- ̂ PP7>^:>>-f$ K 

D E A D = 7Vi/t))ltfyB.i/±3L)l 

D I A D = 7x/i?t)Jl>rf> WiVJ V 7°P H°JU 

PdC I 2 (dppf) = [1, r - tTT. (^71 -jU/1x7>7 -f 7) 7iP 

•fe>] ^PP/^^A (II) 

PdC I 2 (d p p f ) • CH2C I 2= [1 , 1 ' -tTT. (^7x-JU*X7 

<;) 7xptv] i/^pp/^^A (ii) V<7uu*$y$kW 

B S A = N , O-tTT. (MJ*^U*>'JJU) 7"trh7$K 
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A I B N = 2 , 2' (>T V7*fP- h IUU) 

[0081] 1 

|Z3fi®SS (single quadrupole inst 

rumentat ion) <£ lJ 51 

=^> I t-p/b\ L/ / *— o 

1 H - NMR^^7 hiL' (400MHz, DMS 0 - d 6, CDCI3> Xtt 

C D 3 0 D) ^)iy^L/ct(Z)(C^lNT(i, "tCDit^yy h (S : ppm) RXf 

tiy70,J>7fe§k (J : Hz) *k^to [M + 

H] +, (M) (C7°Ph> (H+) L/c{it<h L 

xmrn^titcmfem^to t/c, [M-H: (M) 
7°PK> (H+) LTiE)iy^ti/c}iy^{s^^'ro OT© 

s = s i n g I e t, d = d o u b I e t, t = t r i p I e t, q = qu 

a r t e t % b rs = b road singlet, m = mu I t i p I e 

t o 

[0082] 

^P7h^77-f- (HPLC) Jk1}n*7>-?\s-4*yW&$m7Ltc 

jR&fr0#^§i!ftfi##rf+ (TOF-MS : T i me Of Flight-M 

ass Spect roscopy) ^ T 

fc0 

[0083] T§E##r£#-e©H p L mt •. #) £ 

% H P L LT^fo 

H P LC)iy^# 

ziy^SS : Hew I ett - Packard 1 100HPLC 

A7A : Imtakt Cadenza CD -C I 8 100mmX4. 

6mm 3 yu, m 

U V : P D A*f!±! (2 5 4 n m) 

A7A/MS • 4 0$ 
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mm : A : H20/Tiz h- h lJ )l= 9 5/5 

0. 0 5 %T F A 

B : H20/7-tr h-h u>/u= 5/9 5 

o. o 5 %T F A 

: 1 . OmL/^ 

^13 : 0~ 1 }§^B : 2% }§^A : 9 8% 

1 ~ 1 4^\ m%B : 2%^1 0 0% }g$A : 9 8%^0% 

1 4 ~ 1 7fts }§^B : 1 0 0% mm A : 0% 

1 7~1 9^\ }§^B : 1 0 0%^2% m%A : 0%^98% 

[0084] t/c, 

mztltc [M+H] +(D{$_ (Ob s. Mass: tti:t>t>it^®(Dft^ 11 ( 

M) (C7°Ph> (H+) WJPL/c^*) , [M+H] +mmm (Pre 

d. Mass) t&lZ, [M+H] +(D{$_fr e>WHhS £ ( 

F o r m u I a ) Jfc, i§n"^, [M — H ] -©{it (O b s . M 

ass: (M) fr£>7°P h> (H+) 

*). [M-H] -mmm (Pred. Mass) tmzs mm-ztitc [ 
M—H] tl/cikiLj5£^ (Fo rmu I a) 

[0085] TO F - MS)iy^# 

mmftmmm •. mmim LCMS - IT-TOF 
LC: Promi nence 

^7A:Phenomenex Synergi Hydro-RP 4. 

0mmX20mm 2. 5 yu, m 

U V : P D A*f|±l (2 5 4 n m) 

/II : 0 . 6 m L /ft 

A7A/MS • 4 0$ 

*i!±iej± : 1 . 6 3 k V ([M+H] +*f!±!(Z)i1^) , - 1 . 6 3 k V ( [M 

-H] -^tl±l©*§£•) 
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h: 

mm : A : H20/Tiz h- h lJ )l= 9 5/5 

0. 1 %HCO2H 

B : H 2 O/Ziz h — h 'J )l>= 5/9 5 

0. 1 %HC02H 

: 0 . 5mL/i} 

0-0. 2^\ }§^B : 2% }§^A : 9 8% 

0. 2-2. 5$h : 2%^1 0 0% ®MA : 9 8%^0 

2. 5-3. 8$h : 1 0 0% A : 0% 

3. 8-4. 0$h )^*B : 1 0 0%^2% ®MA : 0%^98 

[0086] fWlll 1- (2. 5-^mm^O^U) -4-**Jl,-2-

y>-2-^r;u) -1 (Ih^A i ) 0 

(Xdp-AA) 

[0087] [>fb13] 

% 

% 

4. 0-5. 0$h : 2% ®mA : 9 8% 

MeOH, THF 

[0088] (l)i^JU 5-^^JU- 1 H-J h ( 

Sigma — Aid rich £t§?) (7. 5 g, 48. 7 mm o I ) 

h" h'JJU (1 2 0 m L) izmmbs "tZ.iZ N - 7"P f W $ K (1 
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0. 4 g , 58. 4 m m o I ) 3 L/c0 tS 

K U 0 Mtx^;U-e2Sttl±l L/c0 

#±MzK T}%)f L/ctts h "J ^AT'^ILfco )j§ML v "J ±) 

W^A^ h^77 <--effMLs x^JU 2-y'u^-A 

— 1 H — -f $ ̂  V —JU — 5 — t) \y — h (3. 6 g) ^rt#/c0 1 H — N 

MR (CDC I 3) 5:4. 35 (2H, q, J =7. 1Hz) , 2. 51 ( 

3 H, s) , 1 . 3 7 (3 H, t , J = 7. 1 H z) . 

E S I —MS m/z = 2 3 3 (M+H) + 

[0089] (2) x-^JU 2-7°P;E-41 H--f 5 

dri/U-h (2. 7 5 g, 1 1. 8mmol) ^DMF (20mL) 

Ls 'J ^7 A (3 . 2 6 g, 23. 6 m m o I ) <h 2 , 5 — i/$ PP^ 

>^U7°P$K (3. 4 g , 14. 2mmol) £ JQ x.T 9 0 °CX 3 BtP^i 

#L/c0 7j< (5 0 m L) (5 0mL) T?2jStt 

ttl U/co "£ &}# U /ctts h U ^A-e^IU/co ;1 

J±)j§ML h^77-f-^!U 2-7" 

• f-1- (2, 5 -$/£ P P^O^JU) - 4 -p< 1 H --f $ #V— 

)l-5 h (1. 7 2 g ) £?#fc0 

'H-NMR (CDC I 3) 5:7. 34 (1H, d, J=8. 8Hz), 7 

. 20 ( 1 H, dd, J = 8. 8, 2. 4Hz), 6. 40 (1H, d, J 

= 2. 4 H z) , 5. 60 (2 H, s), 4. 25 (2H, q, J=7. 2 

Hz), 2. 56 (3 H, s), 1. 27 (3H, t, J=7. 1Hz) , 

E S I —MS m/ z = 3 9 1 (M+H) + 

[0090] (3) x^JU 2-7'Pf-l- (2, 5-i/^PP^>^) -4-^ 

JU— 1 H — -f $ yV—JU — 5 — U— K (80mg, 0. 204m 

mo I) , 2- ( h U 7>JU7^-JU) 

) ( 1 5 1 m g , 0. 4 0 9 m m o I ) % P d C I 2 (dppf) (44. 8 

mg, 0. 06 1 mmo I ) , i'^A (1 3 3mg, 0. 408mm 

o I) £1, 4~V**y-y (ImL) 



WO 2015/174417 33 PCT/JP2015/063654 

, 1 oo°c-ei 8mmmnLtc0 sj&m, (50mD 
)l (5 0 m L) t2SidlLfco -?&;#• Ltclk, m&f 
K <j oAxmgbfco mm%s ^-xmmbs 
1- (2, 5-i/tnns<yV)\s) -4-^^-2- (^Vy-2-

-f JU) - 1 H--f $ #V—JU- 5 -tlJ^Tt^iy u— h (7. 6mg) £f#/c 

0 

1 H — N M R (CDC I 3) 5:9. 49 (1H, d, J = 1. 5Hz), 8 

. 50 ( 1 H, d, J = 2. 4 H z) , 8. 41-8. 39 (1H, m), 

7. 31 ( 1 H, d, J = 8. 8 H z) , 7. 13 (1H, dd, J=8. 

8, 2. 4 H z) , 6. 46 (1H, d, J=2. 4Hz), 6. 23 (2 

H, s), 4. 28 (2 H, q, J=7. 2Hz), 2. 65 (3H, s) 

, 1. 30 (3 H, t, J = 7. 1Hz) , 

E S I —MS m/ z = 3 9 1 (M+H) + 

[0091] (4) 1- (2, 5 -VVnw<yV)\s) -4-^^)1-2- (tf 

=>Vy-2-^( )l) - 1 H--f 5h (7. 6 

mg) ^THF (ImL) (ImL) * 

(Dmmz2wmiti- h U (o. 2ml_, 0. 4mmo I) 
%.Ts 5 0°c-e3Bm Jp^i#L/c0 2MJ^it (o. 2 
mL, 0. 4 m m o I) MJ±>JI$f5 L/c0 imWikiZ%btltc^:yk^'B 

1- (2, 5-^PP^>^U) -4-p<^U 

-2- (t°7^>- 2 --f )l) -1 H--r at 

• ttAI, 3. 9 9 m g ) ^t#/c0 

1 H — N M R (DMSO — d 6) 5:13. 19 (1H, s), 9. 32 (1 

H, s) , 8. 61 ( 1 H, d, J = 2. 4 H z) , 8. 54-8. 51 ( 

1 H, m), 7. 52 ( 1 H, d, J=8. 3Hz), 7. 33 (1H, d 

d, J = 8. 5, 2. 2 H z) , 6. 42 (1H, s), 6. 12 (2H, 

s) , 2. 5 2 (3 H, s) . 

H P L C{£j#0tP^= 10. 0 2 m i n 
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Pred Mas s = 3 6 3. 0410 (M + +H, C16H12C I 2N402) 

obs Mas s = 3 6 3. 0 3 9 9 (M + +H) 

[0092] fjg»l21 1- (2. -4-^;U~2- (M°5> 

Vy-2-4)1) -1 A1) (D 

MIR: ( X — A B ) 

[0093] [fc14] 

OH 

XHO C.J 
N 

PPh3 o (HCHO)„ 
BSA. ^ JL -OEt OXONE^ __ JL 0Et ACONH4 /TU. N-II BSA II npt OXONE II V° * v YV VY 

o CH2CI2 O O THF. H2° O O Toluene, H20 N= N^\)0->Et 
H 2 

i Y" rw r rwN 
CI 

DIAD, PPhs 
N N C02Et 2N NaOHaq N=/ N^C02H 

THF CI—C^"CI MeOH, THF ^ Jf CI 

[0094] (1) 2- h 

(11. 1g, 31. 9mmo I) ( 

1 0 0 m L) 2IO%TN TttMuV K 

ttM) (2. 5 m L , 3 5. OmmoD&tfN, 0 - tTT. ( h U 

U JU) Zlz h K ( B S A) (9. 74mL, 40. Ommol) ^riPx. 

. 7j< (1 0 0 m L) £JPPU 7**1 

• *) >-e 2Mfil±l L/Co Ltcijk, 

**>£A-c$£j£U y<J 1-\Z& 

yffmt&ZtX's x^JU 3-t*y-2- ( h U 71-JU^X*^-U 

7^>) 7°^yx-h (6. 6 3 g ) £t#/c0 

1 H — N M R (CDC I 3) 5:7. 68-7. 63 (6H, m), 7. 53 

-7. 41 (9 H, m), 3. 73 (2H, q, J=7. 0Hz), 2. 4 

6 (3 H, s), 0. 66 (3 H, t, J=7. 1Hz) , 

ESI/MS m/ z = 3 9 1 (M+H) + 

[0095] (2) x^JU 3-^-dr7-2- ( h U 7 x ~ — 'J ^y) ~J$ J 
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x — h (6. 6 3 g, 1 7 . Ommo I) h7tKP77> ( 7 0 m L 

) <h7j< (5 0 m L) (OX 

ONE) (12. 5 g, 2 0. 3mmo I) ifitl 6Hrii#L 

fco rh7t: KP77>^IfffflS U (100 

mL) t3SidlLfco }llsLT 

?# 'J t> ?)\,ti 7A^P?h^77^ -"effMI" £ z. t. X^J-

)l 2, 3-y>drV7^yx-h (1. 2 9 g) £?#fc0 

1 H — N M R (CDC I 3) 5:4. 33 (2H, q, J =7. 2Hz), 2 

. 30 (3 H, s), 1. 32 (3 H, t, J = 7. 1Hz). 

[0096] (3) x^JU 2, 3-^ + V^;x-h (2. 9g, 2 0. Ommo 

1 ) , \f.=?*JyT)\,=r\L K (2. 0 2 g , 18. 7 mm o I ) , MlZVf 

— 7 A (14. 4 g, 187mmo I) ^rhJUxV (35mL) <h7j< (7m 

L) 7 01C-e3ifM^Lfco hJUx>£>j§^L 

. x-^JU 4-^^-2- (tf 

7*>*>-2->nU) - 1 H--r $yV-jU-5-^jU#dr^>U-h (1.6 

2 g ) Zmtc0 

E S I /MS m/e = 2 3 3 (M+H) + 

[0097] (4) 4-^^)1-2- (¥=>Vy-2 - 4 )l) -1H--f$^V 

—)\/— 5 — [y— h (64 7 mg, 2. 78mmo I) % 2, 5 — 

V 0 • ZJUP — JU (740mg, 4. 1 8mmo I ) , h U 7 x 

-7 O ( 1 . 1 g, 4. 1 9mmo I) ^THF (1 OmL) Ci§ 

fl¥U 0°C-e;^iPT, DEAD (40%solut ion, 1. 5 m L, 4 

. 1 8mmo I) 5 0 °Ct 1 L/c0 

U S>'J -(-XWMt&ZtX\ x^JU 1-
(2, 5 - v^uu^<yv)i) -4 -*?)\,-2- (¥=>yy- 2 )i) 

- 1 H-<f 5 h (1. Og) £?#fc0 

1 H — N M R (CDC I 3) 5:9. 49 (1H, d, J = 1 . 5Hz), 8 

. 50 ( 1 H, d, J = 2. 4 H z) , 8. 41-8. 39 (1H, m), 
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7 . 31 ( 1 H, d, J = 8. 8Hz), 7. 13 (1H, dd, J = 8. 

8, 2. 4 H z) , 6. 46 (1H, d, J = 2. 4 H z) , 6. 23 (2 

H, s), 4. 28 (2 H, q, J = 7. 2 H z) , 2. 65 (3H, s) 

, 1. 30 (3 H, t, J = 7. 1Hz). 

E S I —MS m/ z = 3 9 1 (M+H) + 

[0098] r^flftfl!l31 1- (2. -2- {\Z=jVy-2-4 

JU) -1 H-em-,>U-5-;bJU#>if (fty^A 1 5) (DMiS (X*~A 

C±_ 
[0099] [>fb15] 

[0100] (1 ) £i£§E*6 19 

9 5^ 7 3#, 6 7 5-6 841) (D2 — "/Pf — 1 H - tfp—;U— 5 -

K ( 1 g, 5. 7 5 m m o I ) , 2, 5 - VO P W<y*J)\,7 

P $ K ( 1 . 8 g , 7. 47mmol)£DMF ( 5 m L) U 

tl 'J 7 A ( 1 . 5 9 g , 11. 49mmo I) 9 0 °CX 3 0m flP 

msmLtc0 ysmks mn-k^ 
X^/^ Us V ̂ ?-yr)AT:'Ls /|EJ±/J!$fs L/c0 b 

H 
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P7h^77-f—"e^HU 2 — f — 1 — (2, 5 

P P^V^JU) - 1 H - t?P—JU- 5 K (1. 8g) 

£?#£„ 
1 H — N M R (CDC I 3) 5:9. 40 (1H, s), 7. 32 (1H, d 

, J = 8. 8Hz), 7. 17 ( 1 H, dd, J=8. 8, 2. 4Hz), 

7. 05 ( 1 H, d, J = 3. 9 H z) , 6. 48 (1H, d, J = 3. 9 

Hz), 6. 22 ( 1 H, d, J =2. 4 H z) , 5. 74 (2H, s). 

E S I —MS m/z = 3 3 2 (M+H) + 

[0101] (2) 2 — f — 1 — (2, 5-V<7 • -1H-t?P — )l~ 

5 — t) t; M 1 5 0 m g , 0. 45mmo I) , 2 — ( h U 

\Z=?Vy ( 2 4 9 m g , 0. 676 

m m o I ) % EZ.Wt'tz :>rl7A(294mg, 0. 90mmo I ) , P d C I 2 ( 

dppf) (82mg, 0. 1 1 3 m m o I ) IZi/^ ̂ tyy ( 1 m L) 

;U litilTs 1 0 0fe5iflM#Lfco s&m$ts **M7LTm 

$i^u-e2®ttdiUfcm. L/CO 
;lE)jilsb/co 

h<?^7 l-UmmLs 1- (2, 5-^PP^>^) -2-

y-2-4)1) - 1 H-tfP-JU-5-^JU/^U^t; K ( 6 4 m g ) 

o 

E S I —MS m/z = 3 3 2 (M+H) + 

[0102] (3) 1- (2, 5 -V<PUU^<yV)\/) -2- (*Jy ~ 2 - -f )V) -

1 H — tfp—;U—5 — tills T^t; K ( 6 4 m g , 0. 1 9 3 m m o I ) <h 

2 2-y^y ( 9 5 m g , 1. 35mmol)£THF (ImL 

) , tert-^;-JKlmL) d d 

•^~MJ^7A(148mg, 1. 64mmo I ) , 'J yM~7KMi~ K U ^7 A • 

—( 1 9 5 m g , 1. 25mmol) ©;jl^^©7j</ll>& ( 2 m L) £ 

iTL, ^-e4 0trP^i#L/co sj&m. M 
20ft|±iL. 
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P LClCcfcyiiliU 1- (2, 5-^PP^>^U) -2 

- (¥=>Vy- 2 )l) - 1 (3 8mg) 

£?#£„ 
1 H — N M R (DMSO — d 6) 5:12. 70 (1H, s), 9. 08 (1 

H, s) , 8. 47 (2 H, s) , 7. 47 (1H, d, J=8. 3Hz) 

, 7. 28 ( 1 H, dd, J = 8. 5, 2. 2Hz), 7. 16-7. 08 

(2 H, m) , 6. 19-6. 13 (3 H, m) . 

H P L 11. 2 8 m i n 

Pred. Ma s s = 348. 03 01 (M + +H, C16HnC I 2N302) 

obs. Ma s s = 348. 0 2 9 9 (M + +H) 

[0103] [^«y4~16] 

±§B©^wyi fr^«y3©^rtifr©^m 
L/cXdr —ALT, ̂i#§A2~A1 4 

L/co 

[0104] 
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[^3-1] 

itato HPLC Obs. Mass 
[M+H]" 

Pred. Mass 
[M+H]+ 

Formula(M) 'H NMR 

A2 10. 37 377.0565 377. 0567 C17H14C12N4O2 (DMS0-d6) 8 : 13.2 (1H, s), 9.11 (1H, 
s), 8.50 (1H, s), 7.56 (1H, d, J = 8. 6 
Hz), 7.34 (1H, dd, J = 8. 5 Hz, 2. 4 Hz), 
6.41 (1H, d, J = 2. 2 Hz), 6.11 (2H, s), 
2.54 (3H, s), 2.29 (3H, s). 

A3 11.03 389.0591 
[M-H]" 

389.0578 
[M-H]" 

^18^16^' 2^4®2 (DMS0-d6) 8 \ 13.2 (1H, s), 9.14 (1H, 
s), 8.53 (1H, s), 7.56 (1H, d, J = 8.6 
Hz), 7.36 (1H, dd, J = 8. 4 Hz, 2. 3 Hz), 
6.40 (1H, d, J = 2.1 Hz), 6.08 (2H, s), 
2.61 (2H, q, J = 7. 5 Hz), 2.54 (3H, s), 
0.87 (3H, t, J = 7.5 Hz). 

A4 11.96 437.0574 
[M-H]" 

437. 0578 
[M-H]-

C22H16C 1 ?N40, (DMSO—d6) 8 : 13.0 (1H, s), 9.05 (1H, 
s), 8.58 (1H, s), 7.35 (1H, d, J = 8.5 
Hz), 7.24 (1H, d, J = 8. 6 Hz), 7.16-7.11 
(2H, m), 7.02-6.98 (3H, m), 6.13 (1H, 
s), 5.70 (2H, s), 2.45 (3H, s). 

A5 10. 45 393.052 393. 0516 C17H14CI2N4O3 (DMS0-d6) 8 '. 8.88 (1H, s), 8.28 (1H, 
s), 7.53 (1H, d, J = 8.4 Hz), 7.37 (1H, 
d, J = 8. 6 Hz), 6.39 (1H, s), 6.09 (2H, 
s), 3.37 (3H, s), 2.52 (3H, s). 

M 11.96 455.0667 455. 0672 C22H,6CI2N403 (DMS0-d6) 8 : 13.2 (1H, s), 9.28 (1H, 
s), 9.26 (1H, s), 7.66-7.58 (3H, m), 
7.47-7.41 (2H, m), 7.37-7.32 (2H, m), 
6.51 (1H, s), 6.07 (2H, s), 2.57 (3H, 
s). 

A7 11.04 407.0662 407.0672 CISHI6C 1 2N4O3 (DMS0-d6) 8 : 13.1 (1H, s), 8.87 (1H, 
s), 8.27 (1H, s), 7.57 (1H, d, J = 8.6 
Hz), 7.39 (1H, dd, J = 8.4 Hz, 2.2 Hz), 
6.44 (1H, d, J = 1.9 Hz). 5.99 (2H, s), 
3.68 (2H, q, J = 7.1 Hz), 2.53 (3H, s), 
1.02 (3H, t, J = 7.0 Hz). 

M 10. 77 386.0211 
[M-H]-

386.0217 
[M-H] 

C|7HnCI2N502 (DMS0-d6) 8 : 13.4 (1H, s), 9.53 (1H. 
s), 9.10 (1H, s), 7.56 (1H, d, J = 8.5 
Hz), 7.35 (1H, dd, J = 8. 5 Hz, 2.3 Hz). 
6.45 (1H, s). 6.10 (2H, s), 2.55 (3H. 
s). 

A9 11.54 405.0875 405.088 C|9H|8C 12N4O2 (DMS0-d6) 5: 13.1 (1H, s), 9.16 (1H. 
s), 8.55 (1H, s), 7.57 (1H, d, J = 8.3 
Hz), 7.37 (1H, d, J = 8. 3 Hz), 6.39 (1H, 
s), 6.04 (2H, s), 2.97-2.91 (1H, m), 
2.54 (3H, s), 0.88 (6H, d, J = 6.8 Hz). 

A1_0 10. 92 403.0733 403.0723 CjgHijC 12N4O2 (DMS0-d6) 8 : 13.1 (1H, s), 9.06 (1H, 
s), 8.63 (1H, s), 7.59 (1H, d, J = 8. 6 
Hz), 7.40 (1H, d, J = 8. 6 Hz), 6.35 (1H. 
s), 5.92 (2H, s), 2.52 (3H, s), 
2.08-2.05 (1H, m), 0.81-0.77 (2H, m), 
0.27-0.25 (2H, m). 

[0105] 
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[H3-2] 

HPLC Obs. Mass 
[M+H]+ 

Pred. Mass 
[M+H]* 

Formula(M) 'H NMR 

AH 10.15 368. 9968 368.9974 CUHI0CI yN407S (DMS0-d6) 6 : 13.23 (1H, s), 9.28 (1 
H, d, J = 1.0 Hz), 8.66-8.65 (2H, m) 
, 6.51 (1H, s), 5.99 (2H, s), 2.47 ( 
3H, s). 

A1_2 10. 45 383.014 383.0131 C15HI2CI2N402S 
k\3 11.86 503.0685 503. 0684 C23H,7CI2FN4O4 (DMS0-d6) 5: 12.97 (1H, s), 9.09 (1 

H, s), 8.73 (1H, s), 7.39 (1H, d, J 
= 8.3 Hz), 7.26 (1H, dd, J = 8.3, 2. 
4 Hz), 6.95-6.88 (1H, m), 6.61-6.54 
(2H, m), 6.10 (1H, d, J = 2.4 Hz), 5 
.59 (2H, s), 3.59 (3H, s), 2.43 (3H, 
s). 

A14 10. 85 435.1464 435.1463 C23H19FN4O4 (DMS0—d6) 5: 9.04 (1H, s), 8.71 (1H 
, s), 7.24-7.12 (4H, m), 6.88-6.82 ( 
2H, m), 6.56-6.52 (2H, m), 5.71 (2H, 
s), 3.54 (3H, s), 2.40 (3H, s). 

[0106] T [M-H] -j <h§E*6£ftT^£*i(Z)MI&. ±IE(C^1-g 

TM-HJ 

[0107] 17] thURATI 

g*®Hb^tl£DMSO lZ2 0rnM(Dmmzti:&£?lzmm 

U/cf^s @ U X^ fc0 

khURATI (hURATI) £,±m cDNA (Or i gene 

NCBI Reference Sequence:N M 1 4 4 5 8 5) 

P CM V 6 - Kan/Neo (Or i gen e *±M) iZ*ff 

0 0 0 W>^hPyx>ttl) 

^/c'Jtf7-A;£(C<£ys H KU R AT 1 (H 

E K 2 9 3mm) izmx U geneticin flitelC <fc y khURATI 
%mM btc H E K 2 9 3 b/cQ 1 4 C T?Hs$£ tltcRMtfM 

khURATI TV 

£o<h£5i§;§lL/co 

khURAT 1 fgSEH E K 2 9 3«£. 2 4 v *> n. IZ 3 

X 1 05|/mL/we I I (C&'S <£ 9 Us 1 0 %7 
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v =l -&M.4 - (D - M E Mi£±fe) T? 3 7 °C, 2 0 b tc 

[0108] |wel I anks' Balanc 

ed Sa I t So I ut i on (HBSS) ^©N aC I a-g I 

u c o n a t e T'S^ L HBSS/Na-g I uconat 

e) tm^&PL. 3 7°Ce^ 1 0^7°W y L/c0 HBS 

S/Na-g I uconate Ltc^s ^t£> 3 7 °C(CjP)m L/cll 

4 izmmom*U # > K (14cntc 
Sit ; iH;M2 5 MM) £#fr14C-J*It)^»jQL. 3 7 0C75^1 

-f y%-3.s<—is 3 y Llxy fco 1 4 C 

3IP&S Ls 7jO£ L/c HBSST3 0}^}f L/Co t hU RAT 1 MH E K2 

9 3»0. 2 m o I /L0N a OH (£IT, 

) LTwe i \fribm%Ls mmy-yfjutm^yyTis-^a yt>o^)i 
ULTIMA GOLD (A-dp £;Fbffl U &{*:*> 

o 

u R A T 1 (DM 

s Oflfln) TCkhURATI ̂ I1«H E K 2 9 3 

) £ 1 0 0%^; LTs (% o f 

control uptake) ^r^HH Ls 5 0 % (C IStF ̂  tl 

§^»yft^it (i c50) zxtbtco "tom^^xomz^to 

1 C50^0. 2 yu, M : * * * 

0. 2 jx M < I C50^ 2 yu,M : * * 

2 jx M < I C50^ 2 0 yu,M : * 
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[H4] 

Esatt uasstt 

A1 * * * A9 * * * 

A2 * * * A10 * * * 

A3 * * * A11 * * * 

A4 * * * A12 * * * 

A5 * * * A13 * * 

A6 * * * A14 * * * 

A7 * * * A15 * * * 

A8 • * * 

[0ii0] ins] 

mg/k g~30mg/k g) £-7* < 7.^ — if — 

1 mm. 20m 
40m 80m 1 2 0tPemt/2 4 0tP^cM£. &^Mfr£>40m & 
^&4 0#^fr£>8 0^ 1 6 0$Pel 6 0^fr£>2 
4 mm<Dp^(Dmv y 7°)i%my. L tc0 L & JM^mv y ©sits 
xf^iyy^-yomm^^mmffmm (s^i?tt^±) tc^y^Lfc 
o 7°7=I-U A • F . <7 U T^~yit L $ -f 
7°7=I-^ U7f-> • F &HWB!l£bfc0 MrpRtfJai 

'J T^yx^c, mffiiz? IsT7 

3--y$ IJ T^yx^Wta U <<J jfctbtco 

®Itl#>« (%) = (MW.<? 'J ~7^yx/0 b7f-V^ U T^yX) XI 

0 0 
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[0112] *%B8(D¥^i>'ymmfo1b U< Xitttlb® 

%](<£% IM^pp t UX ^^h/'So 
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[1*^111] TIBsC ( I ) L < 

tizm. Rtettibon 
[<bi] 

(i) 

X1^ MUJI^ XttCH^iU 

RUi, 7K^J1?X C,~C67J^JbSs C3~C6i/^P7Jl/^fi 

, C2~C6:P;I^-;US, C2~C6 7J^-^ 

K U v^l/^P^Jl/S, y?;!, C2~C7 

7^^r^^;i/7K->'l/Ss C -KPS 

s 7$;& *>* 7$;i, *;u$;i/g% 7Xlt 

S, 0,-067^^^^^, X^1~3 

{!0Ra-eS^£tlTV,\Tt) <fcV^ {7xzjL-S, £ L < &7 x / =*f v 

S} &0:L>s 

Rates Apy>g^ C i~C 6TJls*Jl,S, C3~C6e/^P7i^ 

;USs X&C , ~C57^a^r'>M^ls 

R2it CT-Ce^^dp^Ss C3~C6^^PT7;U^>'USS 

~CeT^m^I/g^ItU 

p(£, 

R3te. 7jC^H:?% C T ~C67>'l'^;L'Sv Cs^Cei/^PZ^^JUtt 

% C2~C 6TJ\y^r-)UMs C2~C6TJL>*-JL>&. C^C^H! 
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s /\n?yWs^s 

J S. 7 i "JUS, kf'JS/MU S, 7xy+S/S, X&COORb£il 

U 

R 4 (i% ^h^V'lUUSs — C 0 0 R c% -C0NHS02-(C1~C 

eTJls^Jlsls 

Ut2] 

COOR° J^S^COORc AfS^( S COORc 

RbJkXfRc&s ID—X&CT—C&T)V^ 

JlsSZ^Ls 

Zlts TIE^Z 1 ~Z 7 V7jk$tlZ&®VT'tlfr$:^:Ls 

Ut3] 

UR7 n, —R 
R6 (R16)q ^ R'° 

b^%Q> 
Z1 Z2 Z3 Z4 

^R14 (IJ 
Z7 

R5&s X&C T—CeTJls^JlsS&^Ls 

R\ Rtf R 7 (is |t|—/NPyvJl^ C, 

-CeZJU^USs C T-CeZv'UPdr^Ss h U 7Jl/^P^f Jl/S, 

h U 7J^P^ i>77Ss -KPS. tL<(i7xydpi> 

S^^-T3b\ XttR6«h R7^-^(C^-^TC1~C37>'UdrU>y> 

^>S£ffMU 
R 8% R 9% R 1 °% R 1 \ R 12% R 1 3% R 1 4% $.t/R15&, 

tlt&iLlZs 7KMIWs^s /\P^!f>JWTs C^Cg/J^^Ss C ! ~C 

gZJUP^Ss K U 7>'U^PP<51>'USS 
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R 16S.t/R 17(is /\P U 

q&^rli, OX£1£^IU 

Wtt, flfcHJ!?, XttNR^^IU 

Rd(is 7KHJI^ C,~C67)\,*)\,&, Xlt^yiyJU&^mto ] 

5R112] x i II^II i (CIES© tr^ vym&w*> u <& 
^©nn±fF^^ni>^ 

^Cll3] X 1 tf C H £^t\ Il^cll 1 (CIES© L < n 

mM±^n^nz>i&s xiz'ztibvm&mfto 
^cII4] R1^ 7KHJI^ C T-Ce^JU^JUS. C3~C6*>£P 

Ss /\ny>Jl?, K U 7JU;tPy ^T J &s 7j<ItSs C1 

~C6 yji-JL^Ss X.I£7J:S **>£'?£$ tlZs II 

$tJg 1 ~ 3 (DVf ftjbHC§E<ifiD L < 

^Cll5] R 1 ifs frMBTs x^JUS. :>7P7°PtMUS. -f 7 

7°PtMUS. P< h^ri>S. xh^ri>S. i>77Ss 7.KItSs 7x"JU 

S, X&7 x y dpi>S"e^^tl^s Il^cll 1 ~3©lNl*ftjbHC§Eii© 

u< tt^©nn±fF^^ni>^ x^ti^comm 
ffl^o 

^116] TIE^ (la) 
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N x1 -R3 
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P N =/ 

/ 

(R2)P" *, 

(la) 

N FT 



WO 2015/174417 47 PCT/JP2015/063654 

*If7] 

*1110] 

^1111] 

*1112] 

[5S*. X\ R\ R 2s R 3s R\ p. JkXfiZCDfem&s fu^^l 

bTfo&o ] 

Ii*ll 1 ~ 5 (DVf ftjbHC§E<j© yz^vy^^w^ L < 

^<Dmm±xiz'ztibvm&mfto 
R37X^1^^"% C ! ~C 6T7Jls^JUSs y~it^\n^fyjWs^T$>^> 

s Ii*il 1 ~ 6 (DVf ftAMClEtfc© L < 

CD^TftAMClEtfc© yf^Vy^^Wi L < (£^CDIII^±!rl:#£ft.i>i|I 

, x&'tti'bcDmmmfto 
R 4^— C 0 0 R cTfo%>^ If *111 ~8©^TtlAMC|E®©H°^ 

v>^f$#;t u< &z(Dnn±fF#(ommm% 
o 

R 4 ^r'v BUST'S) •Ss 11*111 ~8©^TtlAMC|E®©H° 

^ *>• > t L< (D HH±fF # £ ft £ X & ̂  ft 

«Do 

Z^\ Z 1 X&Z 2£ilU ff *111 ~ 1 0 

©^TftAMClEtfc© L < (i^(Z)|S^±I^#^ft^±^ 

, x&'tti'bcDmmmfto 
ztfs TIE^Z 1 ax&z 2 a 

[<b5] 

Zla 

[5S*. R 5s R 6s R 7s R 8s MR9©^«^ fu^^l i;-e&£ 
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If*iI1~1 0©lNfftAHCsEiifiD 

*1113] R5^\ 7J<^JI:F£^U R\ R\ R\ RXfR 9^\ 

3ttC, /NPy^Jl^ XI* C !-CeZJU^JUS^ril'ts 

Ii*ll 1 ~1 2 ©iNt*tl/MClEtfc© L < 

±fF^£ft£J^ 

*iH4] p II*II 1-13 ©iN-rnAHciE^© 

t L< ^(Dmm±^n^n^>iks xit'ttibvm&mfto 
*1115] J^l"F© (1) (14) 

u< tt^©nn±fF^^ni>^ x&'tti'bcDmmmfto 
(1) 1- (2, 5 - VVnw<yV)\s) -4-^^)1-2- (t°^ 

vy-2-4)v) -1 H--r 

(2) 1- (2, 5-^PP'O^U) -4-^^1,-2- (6-

*3-)i¥=>Vy- 2 -4)D -1 H-4 $?xS-Jis - 5 -tuistfym 

(3) 1- (2, 5-^PP'O^U) -2- (6-ifJH^7^' 

>-2--nu) -4-^^-1 H -4 $yy-ji,- 5 -tuurfym 
(4) 1- (2, 5 -VVnw<yV)\s) -4-*7-)\s-2- (6-

2--f )l) -1 H--T 

It 
(5) 1- (2, 5-^PP'O^U) -2- (6-yh^>t°^ 

^>-2--nu) -4-y^^- 1 H--r $yv-;u-5-^>/u#> 

It 

(6) 1- (2, 5 -VVnw<yV)\s) -4-*7-)\s-2- (6-

7x7 2 --f )l) -1 H--T $yV-jU-5-^jU# 

>It 
(7) 1- (2, 5 -VVnns<yV)\s) -2- (6-xhdr^e^ 

^>-2--r;u) -4-^^^- 1 H-4 $W-Jl>~ 5 -t)Jl>rfy 



WO 2015/174417 49 PCT/JP2015/063654 

It 
(8) 2- (6J 2-4 )V) -1- (2, b-VI 

• • — 4 — y 1 H-4 5 

(9) 1- (2, 5-VO • nsOi/Jls) -2- (6~4 77°P tfJU 

2->rJU) -4-y^^-i 

#>It 
(10) 2- (6—>^P7°P 2->T JU) -1- (2 

, 5-y^pp^>y^u) -4-y^^-1 H--r syy-ju-5-
tuitfy it 
(1 1 ) 1 - ( (2, 5-y^PP51^7x>-3--rjU) *^U) 

-4-^^)1-2- (¥=>Vy- 2 ~4 )l) - 1 H~4 $W-)l-

5 —jjj\/7$>1Sk 

(12) 1 - ( (2, 5-^PPft7i>-3 -4)1) *=f-)\A 

-4-*7-)\s-2- (6 3-)l¥=>Vy- 2 -4 )l) ~-\H-4$ 

5 -^jU#>It 

(1 3) 1 -^<yV)\y-2- (6- (2-7)ltn-6h7 

JLj^is) ¥=>Vy~2 -4)1) -4-?(TJ\s- 1 H-4 $yV-JU 

- 5 -^jU#>It 

(14) 1- (2, 5-^PP'O^U) -2- (t°^>-2-

4)1) -1 H-H°P->/U-5-^>/U#>It 

*iH6] =i*ii 1-15 L < 

£ III* * t % 
*iH7] =i*ii 1-15 L < 

u R A T 1 mm%h 
*iH8] =i*ii 1-15 L < 
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