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[2 2] PfifLKtHCtt U HH±^fi©±iE [1] 75^ [5] (D^ttlfr 

izi^m(D\kt;^tcte^(DWM±-i^^nz>^ik&5-tz>z tm% 
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PfifLKt) iz £ £ MMt 
[2 3] PfifLKtHCft U HH±^fi©±iB [1] TbM [5] Wttlfr 

(C§E*6©^t)£fc&^©Mli±I^£ £ Z £ 
PfifLKt) iz £ £ ?LIMt 
[2 4] P DH K|M#J££!^T£fca&©±§E [1] 75^ [5] (D^ttlfr 

[2 5] P D H K 1 Z>tcisb(D±m [ 1 ] TbM [5] (D^ttl 

[2 6] P D H K 2mmM%m&tZ>tcisb(D±m [1] TbM [5] (D^ttl 

[2 7] Umm^Tn^M^t^>tclSb(D±.^ [1] TbM [5] ©IN-ftUbHZ 
Bm<Dfc'£ytl£tc&JZ<D£im±ElF&$tlZ1k<D&Hs 
[2 8] %M1i£1S;Tffl&m£T&fcit)<D±Ba [ 1 ] TbM [5] (D^ttltHZ 

[29] diisa 2§atj*#i) . -rvx'jviM\m. * 
v <7*>y KP-A, 

•xP-Attfilte. 3^»smfL F^teEfcfr. W&tfn. 

^ m^s $ h p > K U 7m. $ h p > K U 

fc®^®£tcm£mM%m&tZ>tcisb(D±m [1] TbM [5] (D^ttltHZ 

[29' ] diisa 2§atj*#i) . -rvx'jviM\m. 

^ s /OtSfiL 4>t£*fllk SBRS^^% 

3^»smfL mm 
JM. $ K p > K <J rms < h p > K <J TBMffifc US. 
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jbM [5] 

N 

[30] ng^ diisa 2§atj*#i) . -rvx'jviM\m. * 
^TK'J V <7*>y KP-A, 

•xP-Attfilte. 3^»smfL W&tfn. 
^ m^s $ h p > K U 7m. $ h p > K U 

<Di&<Dmffl£Mfr'££>-&X<Ds ±§E [24] JbM [2 9] ©IN-f tlAMClE® 
(Di&m. te^xfiz 
[30' ] ng^ diisa 2§at®#i) , -rvx'jviM\m. 

mmmfemmfcs . /t>^£ 
^ s /OtSfiL 4>t£*fllk SBRS^^% 

^KsmfL mm 
JM. $ K p > K <J 70ls < K p > K <J 7B%ffifc US. 
t tc it 7) u v / v-r -7 - m ^ & z> i# <£ y )i 4R $ ti & £ a © ̂  is t /c & & m (c 

1 ^©ffe©2£#J£M^fe-t±T©, ±§E [2 4] TbM [2 
9] ©lN-fftjbHC§EiUZ>^ffl#lCll|-r£o 

#PJ30$jJH 
[0027] *wn\kts^i£tcte^(Dmn±-i^^nz>m-x, PDHKSI££PM-T£ 

(Dx\ $ts#i (1 §y$t®#is 2sy$i®#i) s -< u ^ 
y KP-A, 

m^s mmmfemmfcs . /t>^£ 

P-A3^»smfL F^teEfcfr. IMJM 
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% < s =i y K u yffi* $ s =i > K u Tim&s m, t 

[0028] [mi]®1 its #ifSD ( I GS) =?*/ P D H;g 

(ffFtota I P D c t i v e P D 

H ( n = 3) ) o 

[^2]^2tt, #itSD ( I GS) =?v imfflWLP 

D otai PD 

act i ve P D H &7jkt~ (n = 3) ) 

[0031] n & 1 g felt 2 ^Tjsto ] 

(&~R <b£-$l (1) <ht^9) £fctt^(Dmm± 

tl&im'VJb&o 

[0032] &mts ^ [ i i ] = 

[0033] 

^m^nMtztcisbmzM 
[0029] J2TFIC. *fSEJS£l¥»CffteS-r£ 

^mmit^mt, i \ ] = 
[0030] um 

0 

PI 
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um 
q 

r Ci n 

[0034] (2- {4 - [ (9 R) - 9-th'P^>-2- (3-fc 

^'n^riy- 3- -9- ( h 'J 7 JU:t P -9H 

-7JU:* U>-4 -4)V\ - 1 H - sJ—)\y- 1 —TJU} - 2 —^^7° 

K) (J^"F, (2) £&l^) XfrZo 

5fc [ I I h] : 

[0035] [-fb8] 

[0036] (2- {4 - [ (9 R) -9-bh'P^>-2- (3 - t; 

KP^>-3 - -9- ( h U 7JU;tP;<51JU) -9H 

-7;u^u>-4->nu] - 1 H - 1--nu} -2-^JU^P 

A >7$ K • 1 (&~FN (2 h) £&l^) ?'$)Z0 

[0037] S [I I I] : 

N 

[0038] 
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[<b9] 

H3C 
O 

.A X NH-' 
N 

.1 
H,C 
H3CV'X 

HO 
/ o~ ' / i /> 

X 
> GH 

• [ill] 

[0039] (2- {4- [ (9 R) -9-bh'P+i/-2- (4 — t; 

KP=£s>-4-9- -9 

H-7;U^U>-4--T;U] - 1 H-fcr^y-ju- i — -r>»u} -2-*3^ 

7°P/^>7$ K) (UTs Ib^rt) (3) 

[0040] *fgBJ^b^tl©£!i2i±§^£ft£&£tt. *f%Wik-&M£mn<Di&%Mf8. 

TZbCD-eJbtl&^frteZik-Vb&Ks MWMktfDtks MWtWt£(D 

iks 7$. 7 I£<h©iH=f#^f bti&o 

[0041] mm&toiktLx. ikm. mms u>it n^xsiiMi 
£ Z>tlZ>0 

MW$k£-(D$iL£- LTs MTL&S i/z-Vtiks ^i>®, 7"7JU 

?LIts U>P'1ts P/\^Its Mts h'J7MPtt, y>/UP 

>Its 77>P>/U^>It. p-hJU 

X > X J U ;j\ > It =f £ © If £> tl £ o 

7$ yit<h©J^<h UT, U^X ZJU^r-X 

y>/U^ $ yW^tOVlLtf^i>otl£o 

LTs ifs L < MI$£©J&-c 

^•2>0 

[0042] t/c, |WH£^H (flUtf 

% 3 H„ 2H% I 4CN 35 S^) T-*Is^tlT^Tt<U\ 

[0043] 
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tc, (1) IA\ 

<its 

[0044] -jjgss [ i ] 

Lzfefctzztijfozo [i] -eii^ti^b^-

L^O $1*. 

ti\ -M& [ I ] 

X^y-JUffltk btlZo mfofalZtes 
-ma. [ i ] x^u^\t^(D^7m^s 1 ?m^s 27x^x^1 ̂  
;-)im%s s&mz-wta, [i] 
1 ymwuxit2i&mi&(D 2/3 JI$ ; bti&o 
iztit^Ts tofeUftMazmzzttf-ei**0 

[0045] rgiMU <h LT(is ^7°"tr;u^ IImt M. hP-^£y 
, i/pym ?L^y. ^y. aim 
j&n&k ^ti^o 

[0046] *fgB£0|l2£M$tltt. 

oT. *fg0^b^t)£tc&^®Mli±I^£tl£j^ W<H11W 

n&o §£Eiitts tc & ̂  ©ii2£±§^ $ n * &© 
IA^I 

0 Ofii%t|)i.o 

[0047] ^ r^n±fF^^ni>s^j <h LT(is mftmtitLTtfLmfD&mmmz 
tcimm&faMntfmfbti. @«i:fci^pmy, ^±m 
is^y. s&iHb&k )t)K^y^. &£^rat£S^c£tt£;^y. ^lis^y 
. M^b^y. #3Hb&k MM. mmt%mtfmibnz>a 
I;T, i£#£y, #fe^ 

[0048] mmh tLT&s ?ui. &m. D-^>-K-M D-VJU 
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tTS-Jk S^PP^V^X h 'J v, fiS^H-feJUP-7, $£ii 

-tzjUP-7, tuL>* P-7, tuL>* u—xtuuiyy A, ^JkK 3^7 

9—1-y h U 7 A, ffiiMt KP^>7°P tfJU-feJUP—7, 77tf7^A 

e>^0 

[0049] ruil^yj £[,T(i, ti)l^ P-7, P-7 2jJk>£A, 

P-7f" h >J 7 A, tUXti 

)l>/U-Xj- h U 7 A, £P7<tfkTKX ffilMt KP^ri>70P tfJU-feJU 

P-7, tl KP^ri>70P tfJU^^JU-bJUP—7.^ ^H-feJUP—7###lf <Q 

tl'So 

[0050] ris^yj <h L T (is MTL&S t: KPdr:>7°P tfJU-feJUP—7* t h*P + 

:>7°P tfJU^^JU-bJUP—7, tftTKX iSHH0-fe>'UP-7, Sfl, j^r7h 

U X T^>7°X Mz>3-y, till* P-7f" h U 7 A, 77t7d'Aitfl 

(f e>^0 

[0051] r^K^yj <h L T (is mti\ 7T7'J >&•?</**/ 

7 btl&o 

[0052] rjfK&Jj <h LT(is ^x.(i\ 7T7'J >I£^y^>7A, 7^7U>It 

^D^U'V'^AS *Q tl'So 

[0053] r^yj ^ LT(is rn(i\ mWkfrs x*y-jk 7°P n°u>7*'J P-JU 

s v7 • =f—Jk P'V)4s h 7^ • P V)4s t U -7'}4^^^(f btii)o 

[0054] r^?|ifi^yj <hLT(i. mti\ 7°Pt°U>yu p-Jk D-^>"h 

-Jk Sf^It^x^k x^y-jk h 'Jx^y-juz^X h >J 

7 A, ^x>It^- h 'J 7 A### If £>tl£0 

[0055] rn»£yj tLZtts ^x.(i\ ^b^>Hf>'UP-7A, ;bJUp<P-7, 

t: KP^ri>70P t°>'U-tr>'UP-7, 7°P t°U>7*'J P-Jk tfkTKX ;>< 

-tzJUP-7, ^ 7 7^711 yMV'J iz 'J >^;6^(f £> tl£0 

[0056] r^SHb&Jj £ LT(is ^x.(i\ 7"K7$t. D-VJUlfh-Jk h 

U7A, D - "7> - h— JUiFA^f ibtlZo 

[0057] rwyj £ L T (is U K U 7 A, M^h'J7A, 
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mW.1~ K 'J 0%i~ h 'J 0 bti&o 

[0058] rafcH-fb&lJ tbXits btlZ>» 

[0059] r{^#^yj £ LT(is $yxJi\ ^PP7^y 

—Jk S<yi/)l7)l P-Jk T£ KPStlt^- K 'J 0 A, VJUkTVg^jb^lf 

<Q tl'So 

[0060] rtrC^bSiJj 7XPJkf>iM§^ 

mihtl&o 

[0061] r*fe^yj ,hLT(i. mti\ (0!J : L< £3^ 

. L<&5^§) , p-tm^ymtfrnibn^o 

[0062] r^o^yj mti\ y-yjo'jyi- KU-^A, yj ̂JkJ 

~ti<JO A, £>tl£0 

[0063] t Mit*>3A,©o<h, t; h^OPfifLKt) (0!J 

: -rOXs ? y hs /\AX$-s =£)\szEv K ?P> -f2. 7°3\ 

^7, b7>A (C^LTt. ifciPft£/c(i#ifciPft (0J : J§ 

pfjs ffifates &Ts M. IZ&S-tZZttf-eSZo $^m(i 

. &Bs m£s #Ws !& 

A (DB.^3 (ftfi:ft6 0kg) lZMU&J3-'f CD it (is 

fo%>'fb-n^ ( 1 ) t LTs 1 Hfotc^s 1 m g 1 g © 150 "£•£>•!> 

[0064] *fgB^bl^t)£fc(i^©Mli±I^£ft£j^(i, PDHK (PDHK1 a 

&Xf/tLtc\Z PDHK2) ^UP-7^0fflP$ 

S(CMJSL/C^M, MTL&S (1 5^Jt®#is 2syfl®^i^) s -ox 

'J ^^/jf'J-^^VKP-A, *£ 

SJra-nffifiE SftPtiF 

) (DfemStctt^VjlZ^&ZfoZt^PLibtlZo ZtCs PDHKPM&Ki, 

m(i\ >\y^± 
its s /OtSfiL 4>t£*fllk SBRS^^% 

n-Afemtfcs 3^»smfL mm 
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D H K pis^i $ K =i > K u 7m. $ K =i > K u uss 

[0065] $t®#I<h(i, MTL&S 1 5^Jt®#Is 2MMfiim~Z$>2>o 

[0066] $tS#H=r#^m<h LTtis MTL&S It 

[0067] mti\ itte/t>^£-c&£o 
[0068] r P D H K ^rlSSt"•& J tits P D H K ©$gtg£PlS 

bbi&M&tZZtZMmtZo TP D H K^PISI-^J £ LTs ifS L 

< (is rt: K P D H K£Pi#-t£j -e^^o rpDHKPis^yj t LTs ft 

£LOi. rt S P DH KPM&JJ -e&£o 

[0069] rp D H K 1 ^rPlSI-^J £its P D H K 1 ©$fg£PM 

mti\ ©^mcg 
-3VT, p D H K 1 (Dmtt%mmtZ>Z£%mmtZ>o rPDHK1£PI# 

"T£J t LZs ifS L< li, rt hPDHKI ^Plfr^J rPD 

H K 1 PM&Jj <h LTs L < (is rtihPDHKI PM^lJ T?&£0 £ 

e>£i?3i L< its rt SUftllSfflCfctt* P D H K 1 PM^lJ T?&£0 

[0070] rp D H K 2£PI#-t£j tits p D H K 2 ©$fg£PM 

L<(i;lll'r^o^:^mD^L. mti\ 1 ©£mcg 

-3VT, p D H K 2©&t££PMr£d££El!5rr£o rPDHK2£PI# 

t~£j tLZs ft^L<its rt hPDHK2^PIfr^J rPD 

HK2PI#£yj t LTs fcftLOi. T t: h P D H K 2 PM&JJ T?&£0 £ 

^CfcftLOi. rt SUftllSfflCfctt* p D H K 2Ri#£yj V$>&0 

[0071] rpDH£st^bt£j tits (Ms sm mmum* 

m mztcitmmcDPDHtzzt%Mmtz0 

[0072] <h(i, sSa.^ (ifa;f^/ctiMt^Hfr) (D<f)l 
P-^lJt£€T£l±£;:<h£Ito*U LOii 
ZLtZMmtZo 3 >bizft-3.L<its S0IE 



WO 2014/142290 25 PCT/JP2014/056825 

tlit (C®T£ £o 

[0073] £IA% ifa* ©?Lit 

)ilJt£€T£i±£;:<h£itP£U #f£L<l&M^?LM1i£%1&T$t!:&Z£& 

"$ S U < tis ¥LBHii£:s t: h©lE^OtlC 

mt&o 
[0074] 

—1 £/c(i*ti£(ZMtil®^y (£l~R 

iUTs TZZttf-ZZZo 

[0075] £<fctf$ffl2£#Ja>i£-£0#80 

im^tlt\ Ztlb&&5-tt£lZttLs 13^y«h UT^LTti:^L. 

<u\ sfc, -&wm 
HHMmtl£ <fc ££&]hTJSZZtZtmtrZMMt 
UTffltNTfecfclNo 

•mii<fc<. £,#. s*. ?w. $^U-K $^pm 
tottmzA'-J&gmiRT&zttfVZ&o 
$tit\ Kwnfc'&mt.tcnzmtMH£IJt 
t>-$tlTVtl&&\,\ 

[0076] m«\ HJ*#I (i§yii®^s zmmmm) , 

(mmmfewmmws mmmfemmtms &mt) 
s /t>^£ s /&&?£* /frjMlfil^* & 

>5^ laffiifs 7rP-AttIftfe 'lift 

P^SttM^lL IMlM* m^s $ K =l > K U $^>K'J 7JM 

^ £t£&j7)\sy/\4^-m<D&m#\&&Tfi/'£tc&:$W3 

H±fF^ £ ft £ ̂  £ £ llo^n" foi±T IMLh^^o 

[0077] tutii, -oxu> 

S^ ^ h7^JRX DPP-4PI#^y 



WO 2014/142290 26 PCT/JP2014/056825 

, ^ymmm . GLP-IS§ 

ft] ^ ̂  tl £ o 

[0078] )xizs 

&§imzBm&te<£bs ^^Cj^UTttgS^fia^llAU tig 
-zmkWLti'ft? ; LT&xmzmL. 
moimmiz^t & ; &W)k&&xfTMG>\m^xnmpi^ox^z^ 
y M© J: 
ttc. JxjfcigvmM&s m^tTfrtisjjti-ctTPLiiJ: < 

s mmmmits ^mtzi^crs Mint;. */>jti?j\,t 
P7h^77^- MH P Steffi. 
^fe1±T^T^^<fclNo ±T(DMM£>£X?^mtes Tfif&m<D°nM%M&T£ 
y. 

[0079] 5^%&fim%£^To 

s : v y V U >y K 

d : h 

t : h U 7° U y K 

q : JUT1 '> b 

m : ~7)]/^~Zf \y V S 

b r : 7°P— K 

d d : 7 h 

t d : K l) 7°Jl/y7°b V K 

d d d : yyjuyyjuyy U v h 

J : 2J ^ 7° U > 

CDC I 3 : SO • PiM/A 
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D M S 0 - D 6 : MV* K 
1 H N M R : 7°P S 

H P L C : P7h^77-f-

D P P A : V~? x ~)l 'J yWCTV K 

i H-NMRX^^ MUiCDC I 3Jfc(iDMSO-D6^ ^ 

LTMJ^U ±sm^p pmV^Ltco 

[0080] (1 omM u ymummm (P H 2. 0)) 

u ym~7m+ h^A (3. 60g)^:7j< (3000ml) IZ&1& U U 

p H£2. OlCf £££-?, 

[0081] HPLC^tt 

1 

)i^§5 : HPLC<>7TA P7h^77 P r 

o m i n e n c e 

tl^A : #4 izA CH I RALCEL OD-3R 4. 6mm0Xl5 

Omm 

: 4 0°C 

: (Am 1 OmM 'J (pH2. OK (Bfa) Tiz 

h - h <J Jl> 

(Ajft: Bm £5 0 : 5 0^2 0 : 80tf20WW 

20 : 8 0t5^»u/co 

: 0. 5 m I / m i n 

: U V (2 2 0 n m) 

[0082] ##r£#2 

: HPLCS/^TA P V h 9=j 7 P r 

o m i n e n c e 

: y>C-feJU CH I RALCEL OJ-RH 4. 6mm0Xl5 

Omm 

: 4 0°C 
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: (Affi 1 OmM 'J (pH2. 0) , (Bjft) 7"t? 

h - h >J Jl> 

(Am •. B m ^70 : 3o^e,4o : 6o^t2o^w 
4 0 : 6 0-C1 0^M#U/co 

: 0. 5m l/m i n 

*i!±! : U V (2 2 0 n m) 

[0083] tf#r£#3 
: HPLCi/7TA P7h^77 P r 

o m i n e n c e 

13 =7 J* : izJls CH I RALPAK A D — 3 R 4. 6mm0Xl5 

Omm 

: 4 0°C 

: (Ajft) 1 OmM 'J (pH2. 0) , (Bjft) Til 

h - h U Jl> 

(Am - Bm ^50 :50^^20 : 8 0f-u-2 0^w 

zw.mmzmt-z-&s 20 : soTs^miufco 
: 0. 5m l/m i n 

*i!±! : U V (2 2 0 n m) 

[0084] mmitv 
2- {4- [ (9 R) - 9-th'P+i/-2 - (3-t KPdr^-3-^51 

-9- ( K 'J 7JU:t • /• 3~)D -9H-7J^U>-4-

-fJU] - 1 H - 1 —T^U} - 2-P<51>'U70P/'N>7$ K (^"n 

t) (2) ) 

[0085] TM} 
2' -^pp-4' -p< S^s>tT7x-;u-2 

[0086] 
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utm 

'G 

4. 3 g) £ h(2 2 0m I ) U 2- (4, 4, 5, 5-^ 

60. 8g) , ?K (1 32m I) N MJ £ A (3 3. 6 g ) £ <fc 

tfS/^PPkT*. ( h U 7XZMN77<» ( I I) (2. 8g 

) 2 O°C-e7 0tP^i#L/co 2 - (4 

£,t»x^U (5. 2 g) ^^(C2 0tPe^i#L/co 

£^S3i"C)ft£P U h;Ux> (10 0ml) £<fctf7K (2 0 0m I ) %j]\}7L 

. -^l#L/c0 (3 g ) £ b IZ 1 mmMW L 

fco K-e5iL. hJUx> (10 0ml) £J;tf7k 

(2 0 0ml) TMLfco ?#e>ftfc3&£^fe1±T#JiUfco 

IM^TR (10 0ml) -e^}fL/cm. (67 

. 7 g ) £?#fc0 

'H-NMR (400MHz, DMS0-D6) 5: 7.88-7.86 (1H, m), 7.63 (1H, td, J = 7.6, 

1.4 Hz), 7.51 (1H, td, J = 7.6, 1.4 Hz), 7.27 (1H, dd, J = 7.6, 0.9 

Hz), 7.18 (1H, d, J =8.6 Hz), 7.06 (1H, d, J = 2.6 Hz), 6.95 (1H, dd, 

J = 8.6, 2.6 Hz), 4.01 (2H, m), 3.80 (3H, s), 0.96 (3H, t, J = 7.1 H 

z). 

[0088] Iig2 

2' -Onn-4' -?( JL-JI-2 

[0089] 
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[<bn] 

[0090] 2' -0UU-4' ~)l~ 2 - (6 7 

. 7 g ) 7-^ (100ml) U 4 NTKiUbf" h U V ATK;£ 

ift(IOOml) £JPPU >i>£^Jt1 1 0°C-e4. 5mmSmLtc0 J5J&5I 

U TK (2 0 0ml) KJUXV (100ml) £ 

JP7lT-0Mi#L/co (3. 6 g) ZjjUx., ££>£10# 

mmWLtc o K3£U hJUx> (30m I) £<fc 

t/TK (3 0 0m I ) L fc0 t# <Q tl/c ?>)$.%: a'fo'&X ft M L /c0 

/CTKJI^ h;UX> (10 0ml) -e^)f L/cti, 7KJl(C>j§i^It (40 m I ) 

L. 10tre^i#L/co titmLtcm#%z%LLtco 

ntcmw^zmmmMLLtcik, 6o°c-e-^;iE^#LT. (5 
0 . 2 g ) ^c%tco 

'H-NMR (400MHz, DMS0-D6) 5: 12.57 (1H, s), 7.90-7.88 (1H, m), 7.60 (1 

H, td, J = 7.6, 1.3 Hz), 7.49 (1H, td, J = 7.6, 1.3 Hz), 7.24 (1H, dd 

, J = 7.6, 1.0 Hz), 7.19 (1H, d, J = 8.4 Hz), 7.06 (1H, d, J = 2.4 Hz 

), 6.95 (1H, dd, J = 8.5, 2.4 Hz), 3.81 (3H, s). 

[0091] Xjg 3 

4 -o un - 2- * h — 9 H -yjit [sy- 9 -ty 
[0092] [>fb12] 
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[0093] 7)1-2' — 0 U U — 4' - / h^ri> tT7 x ~ JU-2 ~t>)l 

It (65. 4 g) CEa t o n (SLI^^fb kJ A> — ^ ^1^ ( 

fimtt 1:10) mm (3 3 0ml) £JPPU 1 0 0°CU 1 0^ 

}l#L/c0 J5J^;Fb^£7K)£U TK (6 5 0m I) 

^-ei mmmWLtco firth L/c®{*£3IXU TK (5 0 0m I) -e^}fL 

fco ?#e>ftfc@tt£-0fcm3£UT. *IS4b^t)£ (9 2. Og) £?#fc0 

'H-NMR (400MHz, DMS0-D6) 5: 8.01 (1H, d, J = 7.4 Hz), 7.64-7.60 (2H, 

m), 7.36 (1H, td, J = 7.4, 0.9 Hz), 7.17 (2H, dd, J = 8.4, 2.3 Hz), 3 

.85 (3H, s). 

[0094] Xjg 4 

4—^PP — 2 — t: K P — 9 H-7;u^-u>-9 

[0095] [fc13] 

[0096] 7)1 p">#HETs 4-^PP-2-^ h^ri>-9 H - 7>/U^ U > - 9-

t y (92. 0 g ) (C N - ?-)\, t°P <J K > (120ml) £<£Xf tf U *>* V 

J^ItJ^ (1 4 4 g) £JPx./c0 -> • X$-0£S?-7K% 

>4>^S2 o o°c-e30tp^i#L/co s^^£9 o°ct 

-e;^iPL/cm, TK (6 0 0m I) ^ITU ^-e2 0tP^i#L/co */T!±!L 

fcMte&ZWLs 5ii^^7K (4 00ml) -e&;#L/c0 WbtlfcM#&3 

ap^jai^tis ^*y-y(^^v : 1 

: u 3 0 0ml) £Jp1 0tP^i# L/c0 

(^*y-y : B^l^U = 1 : U 5 0 0 

m I ) -e&;# L tco ?# <Q 5 0 °ce 3 0tP^;lJ±f£'Jt LT. Umb^ 

t) (4 8. 6 g) £?#fc0 

'H-NMR (400MHz, DMS0-D6) 8: 10.56 (1H, s), 7.96 (1H, d, J = 8.4 Hz), 
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7.61-7.57 (2H, m), 7.32 (1H, td, J = 7.4, 0.9 Hz), 6.97 (1H, d, J = 2 

.2 Hz), 6.94 (1H, d, J = 2.2 Hz). 

[0097] Iig5 

4- (4-^PP-9-^"drV-9 H - 7 Is y ~ 2 - j l&It 

[0098] [>fb14] 

~ ct 
/ ^ 1 .V. v.f if °1 + 

ff OB 
0 

[0099] 4-^PP-2-tl KP^r5>—9H — 7 )\s^ 9—(48. 6g 

) £, N, K (15 0ml) U 

A (5 8. 3 g ) - 7°P ̂ El&Itx^U (3 3. 5ml) %j]Ux.s 6 

o°c-e20tp^i#L/co o'cs-c^ipu KJUX> (300 
m I ) (3 0 0m I ) %j]UA.s ft)!Lfc0 hJUx> 

(10 0ml) o 7X (1 00m I 

) -e2 0^)fL/cm, h U (2. 5g) 

. ̂ S-e5^flI#Ufc0 K3£U 

o (2 2 0ml) 50°Ct1 0£f^ ^ 

-ei 0trP^i#L/co u/cQ 

?#e>ftfc@te£$J±3£*£UT. *IS4b^t) (6 6. 9g) £?#fc0 t/c. ?# 
(5m D ( 

2 0ml) Jtrnxx, 1 ^mm,WLtc0 tfrdi L/cg{*£3IXU 5i® 
L/Co ?#e>ftfc@te£$J±3£*£UT. *IS4b^t) (2. 

5 g ) £ |Q (Cf#/c0 

'H-NMR (400MHz, DMS0-D6) 5: 8.01 (1H, d, J = 7.6 Hz), 7.65-7.61 (2H, 

m), 7.37 (1H, t, J = 7.6 Hz), 7.17-7.14 (2H, m), 4.13-4.05 (4H, m), 2 

.47 (2H, t, J = 7.3 Hz), 2.02-1.95 (2H, m), 1.19 (3H, td, J = 7.2, 0. 

7 Hz). 
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[0100] 

4- [ ( 9 R) -49 - KP=£S>-9 -

) — 9 H — 7){/^ \s y — 2 — -f dp'v] 

[0101] [>fb15] 

[0102] ZJUP'VUHSlTs 4- (4 —^PP —9 —^"drV—9 H-7;U^U>-

2 --r SS^x^JU (6 9. 4g) £T H F (700ml) (C)^? 

Us N— (4 — tert — Z^^JU^yi/JU) i/yzi-i/O-U 4 — ^ h^r'V 

7xy^>K (6. 4 g) £jpx./co 1 6 °c-e h U ( 

h U 7>'U^PP<51>'U) ^>7> (5 2. Oml) ©THF (140ml) 

|t|^-ei SftmmWLtco (2 3. Oml) a 

£Xf \ Mf h77'f^7>:E-^A7J^lJ K/TH Ffefa (2 2 2 m I ) 

ftfcggjSlC KJUX> (5 0 0ml) (2 0 0ml) 

. ̂ iifcc d 50m n ^20, 1 NTKIH 

jbf- h U ^ ATK)^ (100ml) „ TK (100ml) „ 1 NJ^It (10 0 

m I ) % TK ( 1 0 0 m I ) % (1 0 0m I ) L/c0 % 

(1 5 0g) Qx. 

. 1 3i®t)£hJUx> (3 00ml) £ 

(8 0 0m I) -ejlll^&)# L/co hJUxXft 

(72. 1 g) £?#£„ t/c. it 

$x^U&&&©^&£g£U (4 0 g ) &£> 

tHC, (Mtx^JU : 2:1. 

3 0 0ml) ^Tli#L/co 

•hMtx^JKZ);!3^,}^ (Mtx^JU : ̂ vy= 2 : 1 % 3 0 0ml) T? 

&>#L/c0 ?#e>ftfc3&©^g£g£UTlMfcl^l (2 0. 3 g) £££> 
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o 

!H-NMR (400MHz, DMS0-D6) <5: 8.14 (1H, d, J = 7.7 Hz), 7.66 (1H, d, J 

= 7.5 Hz), 7.53 (1H, t, J = 7.6 Hz), 7.42-7.38 (2H, m), 7.14 (2H, s), 

4.11-4.05 (4H, m), 2.47 (2H, t, J = 7.5 Hz), 2.03-1.96 (2H, m), 1.19 

(3H, td, J = 7.1, 0.8 Hz). 

[0103] V/XT) 

Wj&T&xmi 0££1,NT4-£ (h'JyJUJ • 

-9 H-y 

^MJt&5 2. 9 % e . e. Xfoitc 0 

HPLC^ttKCX^Ufeo (S) 9 

. 6^\ (R) ttCD&&0^2 3. 0fto 

[0104] Ijg7 

4- [ (9 R) -4-^PP-9-tKP+i/-9 - (h'j7MPyfJb 

) - 9 H-y)l^ l/>-2|&It 

[0105] [<b16] 

CI t Ci 
/ ^ i / ~\ x\ /^Tr'"S ^ X"'-A ,, —< ij 

0-N ,..-CH3 r./ 

X OH I A OH I F p v r f. 

[0106] 4- [ (9 R) -49 - fc KP=£S>-9 - (h^MP^f 

)l) -9H-7J^l/>-2-^M^i/] (92. 2g) £x 

$ J-)l (10 0ml) U 4 N7KIt^^ h U ^7 A7X^)S (100m 

I) mwTL, 8 0°c-e-^l#L/co TK 
(2 0 0m I ) Ml/iV (100ml) *e 2 Lfc0 

7kM£>Ii£l£ (40ml) T?**QU (3 00ml) t2 0il±| 

L/Co (10 0ml) T? 20, ( 

10 0ml) -e|III^)#L/cm, HzR® V? *(4. 
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2 g) ^T-1 0£f^i#L/co 

i Lfco t# ^ p p tfUU A (8 0 m I) 5 0°C(CjP^;L 

/cm, (4 0 0m I) ^;1TU 1^3 Om ^^2 0#^ 

WLtco firtu L/cg{*£3lXU ^ • P^JUA©;!^}^ (^ 

Ht> : ^PP*JUA=9 : 1, 5 0ml) T?Sfc& 8OoCe20t^;l 

J±$£'JtLT. (7 2. 5 g ) £?#fc0 

'H-NMR (400MHz, DMS0-D6) 5: 12.17 (1H, br s), 8.14 (1H, d, J = 7.7 Hz 

), 7.66 (1H, d, J = 7.5 Hz), 7.54 (1H, td, J = 7.7, 1.2 Hz), 7.42-7.3 

0 (2H, m), 7.18-7.15 (2H, m), 4.09 (2H, t, J = 6.4 Hz), 2.41 (2H, t, 

J = 7.3 Hz), 2.00-1.93 (2H, m). 

4- [ (9 R) -4-^PP-9-th'P^>-9- (h'j7JI/tP^fJI/ 

) -9 m&G> (IS) -1- (4-^ 

)\S7JL-)\S) JL^)iy^y(Dik 

[0109] litilTs (1 S) -1- (4 -Jl) (1 

9. 5 g) (7 2 0m I ) U 4 - [ (9R) -4-^7 

PP-9-t: KP^^-9- (K'j7^P^fJI/) - 9H-7MI/>-

2-^U;t^>] Ml (7 2. 5 g ) 6 0 °Ct 2 0# 

ms firtuL/C®I*£3IXU 3®ti£Mix^u n 

0 0 m I ) -e^jf L/Co ?#btitcmw* 6 0°C-e 5 0tP«J±f£'Jt LT. WM 

it ̂  (6 8. 6 g ) £t#/c0 —^ 3)Sfr£>4- [ (9S) -4-^PP 

-9-th'P+i/-9 - (K'j7^P^fJI/) -9H-7MUV-2-

[0110] (^MJt^^T) 

[0107] X3g 8 

[0108] [>fb17] 
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4- [ ( 9 R) - 4 -0 • • - 9 - \L K •=£*>- 9 -

)l) -9H-7MUV-2HPLC^ 

ffi&ftUZT fcMLtc (^iS9 0. 2 % e . e. ) 0 (R) 

^1 2. 9^\ (S) 0. 4#0 

'H-NMR (400MHz, DMS0-D6) 5: 8.14 (1H, d, J = 7.7 Hz), 7.66 (1H, d, J 

= 7.7 Hz), 7.53 (1H, td, J = 7.6, 1.1 Hz), 7.40 (1H, td, J = 7.6, 1.0 

Hz), 7.26 (2H, d, J = 7.9 Hz), 7.16-7.10 (4H, m), 4.08 (2H, t, J = 6 

.5 Hz), 4.01 (1H, q, J = 6.7 Hz), 2.32 (2H, t, J = 7.3 Hz), 2.26 (3H, 

s), 1.98-1.91 (2H, m), 1.26 (3H, d, J = 6.7 Hz). 

[0111] Iig9 

4- [ ( 9 R) - 4 -0 • • - 9 - t. K •=£*>- 9 - ( h 'J 7 At • / 

) — 9 H — 7U >— 2 

[0112] [>fb18] 

f!! C! 
/\ | CH, ,•••" "• \ 
w~<. j! .1 w • f ^v"' *. —-\ | J «H 
A OH o ^ ~ A <* 0 F p y f" F 

[0113] 4 — [ ( 9 R) - 4 -0 • • - 9 - \L K •=£*>- 9 - (h'j7MP^f 

)l) -9 H-7)l*[sy-2-'( mm.t (1 S) - 1 - (4-* 

3L)17JL~)1) (6 8. 6 g) (5 0 0m I 

) . 2 NiHit (3 00ml) ISt 1 0^i#L/co 

^ilfcc (2 5 0ml), (2 0 0ml) 

L/Co UtcMmm£^ Aj£ L/eft, ^ 

(6 0. Og) £?#fc0 

'H-NMR (400MHz, DMS0-D6) 8: 12.17 (1H, br s), 8.14 (1H, d, J = 7.7 Hz 

), 7.66 (1H, d, J = 7.5 Hz), 7.54 (1H, td, J = 7.7, 1.2 Hz), 7.42-7.3 

0 (2H, m), 7.18-7.15 (2H, m), 4.09 (2H, t, J = 6.4 Hz), 2.41 (2H, t, 

J = 7.3 Hz), 2.00-1.93 (2H, m). 

[0114] Xjgl 0 
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( 9 R) -4-£pp-9- (K'j7^P^fJl/) - 9 H ls>~ 

2, 9-Vt-A 

[0115] [>fb19] 

[0116] 4 — [ ( 9 R) -4-^PP-9-th'P^>-9- (KU7^P^f 

JU) - 9 H-yjUt 2 —-f mk ( 5 0 g ) iZs N 

t°PUK> (2 0 0ml) (2 9 8 g) 

2 0 0fe2Bfl^Lfco Mlx^u 
(soomi) -e^fKU 7j<-e20^}f L/CO %bti( 
300ml) titttnu TK% 1 Nmks 

-eini^^}# L fco m b utcM^m iz v* *> o A & £ x? 
(1 Og) %j]QXs fetes K3£L/c0 

fe>nfcfii®i§i^gsL, mmz^*y-y%M7Ls m^xmni,fc0 

[sfcmfazz&u ^-vrnmntikLfco mhufem^m.izmm*? 
A (500m i) ic^a?u 7X^3^mLfctes AT? 
ntikisfco 5)S0i§I^gSUfco 

s ^^Tli#L/co */T!±! L/c®{*£3lXU LT, *IS^ 

t) (2 2. 4 g) £?#fc0 

'H-NMR (400MHz, DMS0-D6) 8: 10.37 (1H, br s), 8.09 (1H, d, J = 7.5 Hz 

), 7.63 (1H, d, J = 7.5 Hz), 7.50 (1H, td, J = 7.6, 1.0 Hz), 7.36 (1H 

, td, J = 7.6, 1.0 Hz), 7.32 (1H, br s), 7.06 (1H, s), 6.91 (1H, br d 

, J = 2.0 Hz). 

[0117] mttiLmmiz-D^T) 
TIE CD HE (IiA - 1 A^IlA — 2 £ 

.ttfllB- 1 ) IZ&VmgkLfcit'&M (1 o OA) (1 0 0 B) 
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[0118] 

[0119] 

P LC»:«fc^>T^Ufc0 

Xig A - 1 

[<b20] 

1) TMSCF3 
2) TBAF 

1) BrCH2C02Et 
2) NaOH 

ft£^(100) 

QH3 
NH, 

•ILca®! (100 AA) 

[0120] 4-^PP-29 H-7J^UV-9-^>CMLT, h U 7 

p * ̂ JUits £<fctfi!]P7.k#fl¥£?Tl\ [4 

-^PP-2-^fJH9- (K'j7^P^fJl/) -9H-7M1/V-

9 — ^)\yt^iy~\ (1 R) -1 -7 i-JUx^JU 

(1 R) - 1 -7x"jUx51>'U7$> 

(1 0 0 A A) £l£i£0H0X$§li£Mf(ci:<<J, (R) £ 

>££L/c0 

[0121] 

[0122] 

XigA- 2 

[<b2i] 

Ci 
\ 

HLC^NH, \J i/X'CHa ^ V - 1>HCI 
C! 

'*y 
F-^XQ ' 

V 
0 

OH 

2}DPPMBuOH 
3)HCI 

/==%--/i55s\ 

\X>^CH* 
F_:^OH F ; 

F 

k 

ffclH# (100AA) it&m (100A 5 

[0123] lb^t)1 0 0 (9R) -4-^PP-2-^f 

)V-9- (K'j7^P^fJl/) -9H-7Ml/>-9-t-^ (Ib^l 

(1 0 0 A) ) £^j5£L/co 
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[0124] 

[0125] 

B - 1 

Ut22] 

1) Tf 20 / iPr2NEt 
0Pd(PPh3)4 

QH3 

HJ&C* 
F-Tf OH 
F F 

003} 

[0126] Iil 0-et#^tl/c4-^PP-9 - (K'j7^P^fJl/) -9H-7 

9-y>-JU©2fe7j<ilS£. ±§E©;^£(Ci: y 

4-^PP-2-^fJl/-9- (K'j7^P^fJl/) -9H-7 

;U^U>-9-^-jU Hb^t) (1 0 0 B) ) £?#fc0 

[0127] (mttiJ7A^ffl^fcHPLCM) 

(10 0) P LC-e^il 

tzzttf-eztc (HPLCM^3) O 00A©HPLCM 

(R) 8. 4^\ (s) {*©M#0tr^i 7.0# 

ZfoZ>Z.£tfmbfr£t<t-itco c©HPLCMiaiJ, ^b^ (1 0 0 A 

) £<b^tl (1 0 0B) 

(1 0 0 A) a<fc^b^ti (1 0 0B) ©£^©^c, 

*©ii^i3S©^(i^Boc©^^, iii o-c 

?# <Q tltc 4-^PP-9- (K'j7^P^fJl/) -9H-7MUV-2 

, (R) 
[0128] Igl 1 

( 9 R) -4-^PP-2- (3 - t: h*P^>- 3 -

-9- (K'J7^P^fJl/) -9H-?)lt[sy-9-t—)l 

[0129] 
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[>fb23] 

Ci 
/ \ A 

V I • GH 

F * 

v t! 9 H-C CH, 
v *y 3 

0''' ""0" ' x-'"' """OH 

/•» CI 
~\ j 

EH. 
"OH 

\ OH 

[0130] liiilTs (9R) -4-^PP-9- -9 

H-yjlt[yy~2, 9(5 5. 5g)£N, N - V* 

A7$K (5 5 0ml) U hJUxV-43-th'P 

3-^^)17^)111X^)1 (4 9. 6 g) tpzMtl'JOA (3 9. 5 

g) £1)Px.% )&/MS 7 0 CT BMi# L/co SJ^S/Fi*n'5^(<- h V 4 

7JU*>I£ 3 - t: KP^>-3 - (4. 0 g ) CD N 

, K (5ml) U |W]^-e£^C9. 5 

mmsmLtc„ TK (soom n £ap*.% MIX^U 
(9 0 0ml) -ett!±!L/co t# tl/c^Jl^TK (5 0 0ml) 1?30, f£ 

ffl^TK (5 0 0ml) -e^)f L/co h U A 

T?S£*£U 5)S0i§I^gSUfco 

W^A^Px' h^77^- LT^dr+fV^Mtx^^KZ);! 

tT;Fb^rJ;b3 : 1 : Mtx^JU) 

U/Co "C/Fi'n'ib 2 : 1 (Z)/Fi*n'5^"?"}#lil U% ^ 'Q (<-/Fi'n'ib 3 : 2 ©/Fi'n')^ 

T?^ai U/Co ) -effMLT. (4 9. 5 g) £?#£„ 

'H-NMR (400MHz, DMS0-D6) 5: 8.12 (1H, d, J = 7.6 Hz), 7.64 (1H, d, J 

= 7.4 Hz), 7.52 (1H, td, J = 7.6, 0.9 Hz), 7.40-7.36 (2H, m), 7.15-7. 

13 (2H, m), 4.41 (1H, s), 4.16 (2H, t, J = 7. 1 Hz), 1.85 (2H, t, J = 7 

.1 Hz), 1.17 (6H, s). 

[0131] Igl 2 

2- {4 - [ (9 R) -9-bh'P+i/-2- (3-fc KP=^>-3-*^ 

-9- (K'j7^P^fJI/) -9H-7Mb>-4-

-fJU] - 1 H — JU— 1 —-fJU} - 2 
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[0132] [fc24] 

C! 

OH 

¥vfs / 4 Ni. / 

o' No 
H,G : ' XH, * CH2CH3 * 

BB, 

K-i}' \ 

CH, 

\\ /> 
K-< o 

"'Q" 

H,C CH, \/ 
"OH 

OH 

[0133] ZJUP'VUHSlTs (9 R) -4-£pp-2- (3-th'P^>-3-

-9- (K'j7^P^fJl/) -9H-7M1/V-

9-^-;U (49. 5 g) £ hJUx> (445ml) U 2 

- 2 - [4 - (4, 4, 5, 5-T- [ 1 , 3, 2] ^^tfP 

=>y-2-^)1) - 1 1 ~4)V\ 7°P (5 

9. 2g) , zK (1 4 9m I) , 'J ym=tl 'J 0 A (5 4. 3 g ) , MIA 

(2. 9 g ) 7-2' , 6 

— V* h^:> tf7 x ~;U (SPhos) (10. 5 g) >i/£/milS: 

1 o o°c-e3. 5 mmmWLtc„ u (3 O O 
ml) K3£U hJUx> (15 0ml) aj: 

t/7j< (5 0 m I ) "C)5fc^ L fc0 t# tl/c L /c0 W'btlfc 

^mS%7k (5 0 0ml), (5 0 0ml) L/c0 ?# 

^^Lfco U p-7 h^77 -f - ()§l±l}§ 

LT^+ft-f ̂  tb 2 : 1 (^dp 

Ht> : Mtx^JU) L/Co 1 : 1 % 2 : 3 051 

i^-e^u : 2©ji^-e^ai u/cQ ) (cTffMu/c0 

i/|J^^^7A^P7h^77'f- LZ^^V-yt 

Tiz by<DM'£)&&H^fco £TM-£ib2 : 1 •. yiz h>) ©51 

^£;£!±!L/co OlN*eJI^J:b4 : 1, 3 : 1, 2 : 1, 1 : 1, 2 : 3 © 

/Mn")^"CjlI^/§tij Ls £ ^(C;fb-nJ;b 1 : 2 ©^-^^(CT^HH L/c0 ) "OHfM 

U (6 8. 4 g ) %mtc0 



WO 2014/142290 42 PCT/JP2014/056825 

'H-NMR (400MHz, DMS0-D6) 8: 8.18 (1H, s), 7.65 (1H, s), 7.59-7.57 (1H 

, m), 7.25-7.21 (4H, m), 7.13 (1H, br d, J = 1.6 Hz), 6.84 (1H, d, J 

= 2.3 Hz), 4.38 (1H, s), 4.16-4.11 (4H, m), 1.86 (2H, t, J = 7. 1 Hz), 

1.84 (6H, s), 1.16 (6H, s), 1.13 (3H, t, J = 7.0 Hz). 

2- {4 - [ (9 R) - 9-th'P^>-2- (3-fc KP=^>-3-*^ 

-9- (h'j7Jl/tP^fJl/) -9H-7Mb>-4-

-fJU] - 1 H — 1 —T - 2 

[0136] 2- {4- [ (9 R) - 9-th'P+i/-2 - (3-kh'P^>-3-^ 

-9- (h'j7Jl/tP^fJl/) -9H-7M1/V-4 

--nu] - 1 H - 1 —r- 2 -^JU^P 

(6 8. 4 g) £x^y-JU (2 5 6 m I ) U 4 h 'J r> 

ATK;^ d28mi) 5mmsmLtc0 

7jO£U 2 NiHit (3 3 3m I ) Mlx^JU (5 0 0ml) 

HH L/co (4 0 0m I) T2 0, (4 0 0m 

I) zmmm U/Co 
i^5iU (7 0. Og) £?#fc0 

'H-NMR (400MHz, DMS0-D6) 5:13.06 (1H, br s), 8.14 (1H, s), 7.62 (1H, 

s), 7.57 (1H, dd, J = 6.4, 0.6 Hz), 7.27-7.19 (4H, m), 7.12 (1H, s), 

6.84 (1H, d, J = 2.3 Hz), 4.38 (1H, s), 4.14 (2H, t, J = 7.2 Hz), 1.8 

5 (2H, t, J = 7.2 Hz), 1.82 (3H,s), 1.81 (3H, s), 1.16 (6H, s). 

[0134] Igl 3 

[0135] [<b25] 
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[0137] Ii 1 4 

2- {4 - [ (9 R) - 9-th'P^>-2- (3-fc KP=^>-3-*^ 

-9- -9H-7Mb>-4-

-fJU] -1 H - JU- 1 —T ^U} - 2-p<51>'U70P/^>7$ K (IbS^ 

(2) ) 

[0138] Hb26] 

[0139] litilTs 2- {4- [ (9R) -9-kh'P+i/-2- (3-UK 

P^s>-3 - -9- (K'J7^P^fJl/) — 9 H — 

7JU:*- U>-4 --f JU] - 1 H - JU— 1 —f ^U} 

t°^>It(6 6. 7g)£N, N-^7fj^A7$K (4 8 0m I) C 

6 g) % l-i^JU-3- (3' $ 

K (WSC) (3 4. 6 g ) 8%7>;Ex77j< (2 4. 5 m 

I) Zbnx-s SJ^;Fb^t)£7jO£U 7X (6 3 0m I) 

2 NJ^It (3 3 0m I ) (800m I ) T?ttdi 

L/co (5 0 0m I) "e^ttl±lL/co 

TK (5 0 0ml) T?2®% fgfflfiWTK (5 0 0 m I ) , f£ 

ffl^TK (5 0 0ml) Zmmm L/co h U 

7A-e$£'JtU jM-fb^tl (6 0 

. 0 g ) ^c%tco 

'H-NMR (400MHz, DMS0-D6) 5: 8.08 (1H, s), 7.66 (1H, s), 7.58-7.56 (1H 
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, m), 7.32-7.30 (1H, m), 7.25-7.22 (4H, m), 7.12 (1H, br s), 6.96 (1H 

, br s), 6.87 (1H, d, J = 2.3 Hz), 4.38 (1H, s), 4.14 (2H, t, J = 7.2 

Hz), 1.85 (2H, t, J = 7.2 Hz), 1.78 (3H, s), 1.78 (3H, s), 1.17 (6H, 

s). 

2- {4 - [ (9 R) - 9-th'P^>-2- (3-fc KP=^>-3-*^ 

-9- -9H-7Mb>-4-

-fju] - 1 H — 1 -ov} - 2 K • 1 TK 

fflt) Uk-SM (2 h) ) 

[0142] tuXiTl#^tl/c2- {4- [ ( 9 R) - 9-th'P+i/-2 - (3 — t; 

KP=£S>-3-9- (K'j7^P^fJl/) -9H 

-7JU:* U>-4 --f JU] — 1 H — V—JU — 1 — 'f JU} -2-p^U^P 

K Uk&ya (2) ) (6 0. 0 g) (10 9ml) (C 

TK (2m I) 5 0°C(CjP^L/co ( 

2 2 6ml), ^=^Vy 

2:1, 15 0ml) Ltcijk, L-0M1# L/c0 +/THH L 

l£x^U=2 : u 18 0ml) TMUfco 

J±$£'JtLT. (5 2. 2g% 3t^t9 8. 6%e. e. ) £*§ 

tco H P LC^/f^#2(CT>££L/co (R) 

1. 3$h (S) 3. 9fro 

[0140] Ii 1 5 

[0141] [fc27] 
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tb^Jt[a]D +37. 9° (c = 1 . 01 MeOH 25°C). 

'H-NMR (400MHz, DMS0-D6) 8: 8.08 (1H, s), 7.66 (1H, s), 7.58-7.56 (1H 

, m), 7.32-7.30 (1H, m), 7.25-7.22 (4H, m), 7.12 (1H, br s), 6.96 (1H 

, br s), 6.87 (1H, d, J = 2.3 Hz), 4.38 (1H, s), 4.14 (2H, t, J = 7.2 

Hz), 1.85 (2H, t, J = 7.2 Hz), 1.78 (3H, s), 1.78 (3H, s), 1.17 (6H, 

s). 

(TU^^/TMJAEO 

TuffstftfrMJUtt. (2h) 

f+Hfli : C, 59.88; H, 5. 80 ; N, 8.06 ( 1 UTCDffUfli) 

mmm •. c, 59.86; H , 5.74; N , 8.00. 
[0143] Igl 6 

2- {4 - [ (9 R) - 9-th'P^>-2- (3-fc KP=^>-3-*^ 

-9- (h'j7Jl/tP^fJl/) -9H-7Mb>-4-

-f JU] - 1 H — 1 —r - 2 K (Ib^r 

M (2) ) 

[0144] [<b28] 

[0145] tuXiTl#^tl/c2- {4- [ ( 9 R) -9-kh'P+i/-2- (3 — t; 

KP^>-3-9- (h'j7Jl/tP^fJl/) -9H 

-yjlt U>-4 --f JU] - 1 H — 1 —r ^U} -2p<51>'U70P 

K • 1 7j<fflt) Hb^t) (2 h) ) (2 2. 6 3 g) £ MHV (3 

4 0mi) %j]\i7Ltc0 mmmm%Ts • xo-omm 
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-ej13o°cz2$mmwitz0 

0°C-e^^(C 1 ^(CML-^i#L/co L/c 

?>IX Us ?> i/il^ £ hJUx> (1 OOm I) L/c0 ^btltc^W 

*^-v3nrMMmntiktes £<^c6o°c-ei 
(2 1. 5 g) £?#fc0 

'H-NMR (400MHz, DMS0-D6) 8: 8.08 (1H, s), 7.66 (1H, s), 7.58-7.56 (1H 

, m), 7.32-7.30 (1H, m), 7.25-7.22 (4H, m), 7.12 (1H, br s), 6.96 (1H 

, br s), 6.87 (1H, d, J = 2.3 Hz), 4.38 (1H, s), 4.14 (2H, t, J = 7.2 

Hz), 1.85 (2H, t, J = 7.2 Hz), 1.78 (3H, s), 1.78 (3H, s), 1.17 (6H, 

s). 

(TU^^/TMJAEO 
Tbmfimsmts (2) (Dwmmt&<-mistc0 

=mm-. c, 62.02; H, 5.61 ; N, 8.35 LTOf+tTO 
^MHiS : C, 62. 17 ;H, 5. 60 ; N , 8.47. 

[0146] IgC- 1 

N- (4-t e r t - -j=$-V A) :>>=! —V^ A7°P $ K©^rj5£ 

[0147] [fc29] 

7>fz^Aa-^K (0. 6 6 g) 7 0^-® lfc0 J5J& 

Ltctes (5 0ml) Z)9b 

/#L/CO d 8. 5g) 

tCo 
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'H-NMR (400MHz, DMS0-D6) 8: 8.99 (1H, d, J = 4.4 Hz), 8.27 (1H, d, J 

= 8.2 Hz), 8.11 (1H, dd, J = 8.5, 1.0 Hz), 7.89-7.79 (2H, m), 7.78-7. 

71 (1H, m), 7.63 (2H, d, J = 8.4 Hz), 7.59 (2H, t, J = 8.4 Hz), 6.72 ( 

1H, d, J = 4.2 Hz), 6.57-6.51 (1H, br s), 5.67 (1H, ddd, J = 17.0, 10 

.4, 6.4 Hz), 5.14 (1H, d, J = 17.2 Hz), 5.08 (1H, d, J = 12.6 Hz), 5. 

00-4.90 (2H, m), 4.30-4.18 (1H, m), 3.91 (1H, t, J = 8.7 Hz), 3.74-3. 

64 (1H, m), 3.35-3.18 (2H, m), 2.76-2.65 (1H, m), 2.18-1.94 (3H,m), 1 

.90-1.78 (1H, m), 1.40-1.22 (1H, m), 1.34 (9H, s). 

[0149] IiC-2 

N— (4 — tert — V )\A :> > P —V^lx 4 — ^ h + s>7x 

7 

[0150] Hb30] 

HjG, H,CN 

H ^ I H 

ji 
N >c,. - r < J Q 

o 

S 
bf* * 

[0151] N- (4-te rt-7fM>^) K (18. 

5 g) % ry/<-'jx h (g^^l) A 2 6 (T^UX V^-A^y-tfy 

-? b'J (18. 5g) 

(2 8 0m I) K3£U 

OJ-A (1 0 0m I ) Lfco ZfelZ 4 h=^>7 x y-JU (4. 

8 g ) ttmXs o (100ml) T? 3 [•]£>$ 

tes hJUx> (2 0 m I) PA.% 7 7°P tfJUx—(2 0 0 

m I) SDTTFU iS-e3if|^Lfc0 */f!±!L/c®{*£3IXU ^7 7° 

PkfJUx—(5 0m I) LT*IIfHb 

^ (2 1. 8 g) zmtco 

'H-NMR (400MHz, DMS0-D6) 5: 8.91 (1H, d, J = 4.4 Hz), 8.17 (1H, d, J 
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= 8.2 Hz), 8.07 (1H, d, J = 8.4 Hz), 7.89 (1H, d, J = 4.4 Hz), 7.79 ( 

1H, t, J = 7.6 Hz), 7.64 (1H, t, J = 7.5 Hz), 7.57-7.52 (5H, m), 6.56 

-6.55 (2H, m), 6.43-6.42 (3H, m), 5.67-5.59 (1H, m), 5.28 (1H, d, J = 

12.1 Hz), 5.12 (1H, d, J = 17.2 Hz), 4.92 (1H, d, J = 10.6 Hz), 4.84 

(1H, d, J = 12.1 Hz), 4.65-4.53 (1H, m), 3.80 (1H, t, J = 8.8 Hz), 3 

.65-3.63 (1H, m), 3.57 (3H, s), 3.25 (1H, t, J = 11.6 Hz), 3.10-3.07 

(1H, m), 2.67 (1H, br s), 2.07-2.02 (2H, m), 1.95 (1H, br s), 1.79-1. 

76 (1H, br m), 1.33 (9H, s), 1.16-1.11 (1H, m). 

4 3-t: KP^>- 3 D 

[0154] T , 3-Vt-A (3 0 0 g) 

Vy (9 0 0ml) 4 U K (5 

0 0 g) CD hjuxv (9 0 0ml) % Tiz h- h >J A (1 25ml) 

4 0^ jf# L ( 

500ml) t7& (18 0 0ml) ftM L/c0 

7K2 0-ejni^}f L/CO KJUX 

> (5oomi) (5 3 5 g) %mtc0 

'H-NMR (CDCI3) 8: 7.81-7.76 (2H, m), 7.36-7.31 (2H, m), 4.20 (2H, td, 

J = 6.8, 1.6 Hz), 2.44 (3H, s), 1.85 (2H, td, J = 6.8, 1.6 Hz), 1.33 

(1H, s), 1.21 (6H, s). 

[0155] mmm2 
2- {4 - [ (9 R) - 9-th'P+i/-2 - (4 - t KP=^>-4 

-9- (K'j7^P^fJI/) -9H-7M1/V-4 

--HU] - 1 H — 1 -<)\/} -2-^^-)\y-JuK (it 

[0152] ligD 

[0153] [>fb31] 

OH 
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(3) ) 

[0156] Ii 1 

4- [ ( 9 R) - 4 -o • • - 9 - t: K p=£s>- 9 - ( K 'J 7 At • / ^A 

) — 9 H — 7 At \y y — 2 — -f At ̂ r'v] 1§IHx-^JU 

[0157] [fc32] 

_ Ci . Ci 

[0158] 1 Ii 1 OTlf^tl/c ( 9 R) -4-£pp-9- (h'J7^P 

*^JU) —9 H — y At \yy — 2 , 9 ~Vt~A (200mg) £N, N-

V* K (2ml) U m&K 'J OA ( 1 8 5 m g ) £ 

<fctM-7p^s&$x^u d 05^ i) ^-e7 0trP^i#L/co 

SJ^Fb^tHCTK^JP;^ L/Co TK 

T?2[Ik tSffl^TK-ejUI^^)# L/co 

A-e&JtU 5)S0i§I^gSUfco ?#e>ftfcggjS£*>'J 

i^7A^P7 h^77<- ()§l±l}^«h LT^+fV-hMtx^KZ) 

^N/c0 ^^2/Fi*n'ib5 : 1 (•/*^:%~~ty~y '• I'Fl^X^jU) (D)tt 

}#ttl U/Co "C/M'n'.ttj 3 : 1 TlllH/^wUHH U% ^ 'Q (<-/Fi'n'ib 2 : 

1 (DM-smzTmitiistco ) (cTfiMu. d 9 7mg) £?#£ 

o 

'H-NMR (400MHz, CDCL3) 8: 8. 19 (1H, d, J = 7.7 Hz), 7.66 (1H, d, J = 

7.7 Hz), 7.46 (1H, td, J = 7.6, 1.0 Hz), 7.32 (1H, td, J = 7.6, 1.0 H 

z), 7.16 (1H, br s), 6.93 (1H, d, J = 2.1 Hz), 4.14 (2H, q, J = 7.1 H 

z), 4.05 (2H, t, J = 7. 1 Hz), 2.82 (1H, s), 2.50 (2H, t, J = 7. 1 Hz), 

2.15-2.06 (2H, m), 1.25 (3H, t, J = 7. 1 Hz). 

[0159] Ii2 

( 9 R) -4-^PP-2- (4 - t KP^>-4-J. ̂ -A^y^At^r^ 
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9 - 9 H\sy-9 ~t—)l 

[0160] [jb33] 

ci 

;CX^CH5 

[0161] litilTs 4 - [ (9 R) -4-^PP-9-bh'P+i/-9- (h 

- 9 H-yjlt [sy-2--f SSi&i^U (1 

9 7 m g ) £THF (2ml) U 0 °Ct^f 

x — 7^U)§>S (1. 0 7 M% 2. 2ml) £r;i^TL/co 

2mmmnistcm, B^I^U-C 20^1^0 mbntcmmm 
^7j<-e2 0, u/co 

5)S0i§I^gSUfco ?#e>ftfcggjS£ 
:> U h^77<- ()§l±l}^«h LT^drHt>«hMtx51 

^N/c0 ^^2/Fi*n'ib3 : 1 (^-^""ty" y '• I'Fl^X.^jU) ©/Fi'n')^ 

£}§l±lL/co : 1 ©JI^&lCT^di L/Co ) (CTffMLT, 

(1 6 9 m g ) £?#£„ 

'H-NMR (400MHz, CDCL3) 5: 8. 19 (1H, d, J = 7.7 Hz), 7.66 (1H, d, J = 

7.7 Hz), 7.47 (1H, td, J = 7.7, 1.0 Hz), 7.32 (1H, td, J = 7.7, 1.0 H 

z), 7.17 (1H, br s), 6.93 (1H, d, J = 2.3 Hz), 4.02 (2H, t, J = 6.4 H 

z), 2.82 (1H, s), 1.92-1.85 (2H, m), 1.65-1.62 (2H, m), 1.26 (3H, s), 

1.25 (3H, s). 

[0162] Ii3 

2- {4 - [ (9 R) - 9-th'P^>-2- (4 - t KP=^>-4 

-9- (K'j7^P^fJI/) -9H-7M1/V-4 

-<)\s~\ - 1 H — \?.=ysJ—)\,- 1 —-fJU} - 2 -^Jl^P 

[0163] 
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[>fb34] 

Hf 'CH, 

[0164] ( 9 R) -A-OUU-2- (4 - t: KP^>-4 -

-9- -9H-7Mb> 

- 9 (1 6 9 m g) £ 1 , 4 ( 1 . 5ml) L 

, 2-*?-)\,-2- [4- (4, 4, 5, 5-^h^^U [1, 3, 2] 

Itx^U (1 94mg) „ TK (0. 5ml), 'J >M=*j 'J 7 A (1 7 8m 

g) s "7'v 0 A (9mg)% SPhos (33mg) 1 0 0 

°ct4. 5 0trP^i#L/co I,fete* it 
^x^ju-e2®ttaiUfeo 7j<"e2®% tSffl^7K"eim^ 

L/Co t#^tl/c^Jl^te7X^lt^yt^>7A-e^'J:#L. 

U 5)S0i§I^gSUfco ff^frfc^jS^'jayjU^A^PV 
7-f- LT;fbn\t:b 1 : 1 (^+f> : MlX^JU) 

T}§HH L/co ) iZXmmisX, (2 1 8mg) £?#£„ 

'H-NMR (400MHz, CDCL3) 8: 7.69 (1H, s), 7.63-7.62 (2H, m), 7.21-7.19 

(4H, m), 6.81 (1H, d, J = 2.3 Hz), 4.21 (2H, q, J = 7. 1 Hz), 4.04 (2H 

, t, J = 6.3 Hz), 2.82 (1H, s), 1.92 (3H, s), 1.91 (3H, s), 1.89-1.88 

(2H, m), 1.66-1.64 (2H, m), 1.26 (6H, s), 1.26-1.23 (3H, m). 

2- {4 - [ (9 R) - 9-th'P+i/-2 - (4 - t KP=^>-4 

-9- (h'j7JI/tP^fJI/) -9H-7M1/V-4 

-<)\s~\ - 1 H — \?.=ysJ—)\,- 1 -<)\/} - 2 \ZtyW. 

-2--TJU) - 1 H — \Z=?sJ—)\/- 1 --TJU] 7°Pt°^> 

[0165] Ii 4 

[0166] 
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[<b35] 

m * .»-X Wkf J* y~i 
y \s H n-H vn I \ 0 

X. 

Vv Vv ^ ̂  if ^ 
A-

\r^ p yf" X^X^ 
F-^/* v A / S 

r , — ri,G CH3 f > QH Hsfi CHa 
r p r 

[0167] 2- {4- [ (9 R) - 9-th'P^>-2- (4-t h'P^>-4-^ 

-9- -9H-7M1/V-

4 ->NU] - 1 H - 1 —T ^U} - 2 -p^U^P 

JU (2 1 8 m g) £x^y-JU (2. 2ml) U 4 NTR!!^ K U 

OATK;^ (3 2 o M I ) Zinx-s i N 

Mtx^;U-e2 0tt|±lL/co t#^tl/c^jl^7j<-e2 0, m 

K"eilll^^jf L/Co t#bti/c^^n£y*v^AL 

. (1 7 9 m g ) £*§ 

tCo 

'H-NMR (400MHz, CDCL3) 8: 7.73 (1H, s), 7.68 (1H, s), 7.63-7.62 (1H, 

m), 7.23-7.09 (4H, m), 6.78 (1H, d, J = 2.6 Hz), 4.02 (2H, t, J = 6.3 

Hz), 1.93 (6H, s), 1.89-1.86 (2H, m), 1.65-1.61 (2H, m), 1.25 (6H, s 

). 

[0168] Ii5 

2- {4 - [ (9 R) -9-th'P+i/-2- (4 - t KP=^>-4 

-9- (h'j7JI/tP^fJI/) -9H-7M1/V-4 

-'Nu] - 1 H — tr^y—JU- 1 —-nu} K Mb 

^ (3) ) 

[0169] 



WO 2014/142290 53 PCT/JP2014/056825 

[fc36] 

/ 

OH 
F , 

"0-
^ ...OH 

X 
H,G CH, 

[0170] litilTs 2- {4- [ (9R) - 9-th'P+i/-2 - (4-UK 

• dp^>-4* is) -9- (K'j7^P^fJl/) — 9 H 

-yjit u>-4 ju] - 1 H - i —r^u} - 2 

• WVi (89mg) $rN, N - ̂  K (1ml) (C)^? 

U ( 2 8 m g ) „ N, N — V4 V 7°P kfJUx^JUj7$ > 

(14 8^1) a<fct^i - [tr* (^^juz^y) ^^u>] -1 H - 1 

, 2, 3-h'J7V"P [4, 5 — b ] t°'J^>-1 3-;*^>K 

^^rHt7>'U^P7^7>7x-K (HATU) (99mg) ISt 

-^i#L/c0 Mtx^;u-e2 0ai±iL/co ?#e>n 
^7j<-e20, t§ffl^7j<-ei 0jiii^;f L/CO 

fc0 K^77^- mmm&tisTO 
nnfr)lh.£)t$ J Jl-n ib 9 : 1 (^PP^A : 

o ) (CTffMLT, (4 8 m g % 

3t^t9 6. 9 % e. e. ) £?#fc0 H P L C 2 £ 

T>££L/c0 (R) 3. 0^\ (S) favmmmi 4. 4 

tb^Jt[a]D +37. 5° (c = 1 . 04 MeOH 25°C). 

'H-NMR (400MHz, DMS0-D6) 8: 8.07 (1H, s), 7.66 (1H, s), 7.57-7.55 (1H 

, m), 7.34-7.31 (1H, m), 7.24-7.23 (3H, m), 7.18 (1H, s), 7.11 (1H, b 

r s), 6.94 (1H, br s), 6.86 (1H, d, J = 2.3 Hz), 4.16 (1H, s), 4.03 ( 
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2H, t, J = 6.5 Hz), 1.80 (3H, s), 1.79 (3H, s), 1.80-1.75 (2H, m), 1. 

51-1.47 (2H, m), 1.11 (6H, s). 

[0171] (3) 

(3) (4 0 m g ) (CMeOH^K© 

: 3 (0. 5 m L) ) »JPL/c0 dCD^&lC-fb 

( 2 h ) ©H6H (0. 5 m g ) L^tCT 3 B L/c0 ^/fHH 

U/c|*H*£>JIIXU (3) ©$£11 (4 1 mg) £#/c0 

[0172] Uk-Sty (A) , (B) , (C) , (D) 0^j&) 

(A) „ ikSMl (B) % Ib^t) (C) 

(D) Its 1^112 0 1 0/04 1 7 4 

bxmtc0 

[0173] [<b37] 

[0174] Ib^t) (A) 

2- (4- { (9 R) -9-bh'P^>-2- [2- (3-HKPdr^7y 

-?y$y- 1 --nu) xh^r:>] -9- (h'j7Jl/tP^fJl/) -9H-7 

jit u>-4 --r A} - 1 H - e^y-ju- i --nu) K 
[0175] Mb38] 

c1-

HO 

CH. 
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[0176] (B) 

(9 R) -2- (2 — t; -4- (1-* 

H-1H-t!7l/-Jl/-4-'fJl/) -9- — 9 H 

-7JU:*- 9-t—Jl 

[0177] [^39] 

[0178] Ib^t) (C) 

( 9 R) -4 - [1- (2 — t; KP^x^JU) - 1 H - V-JU-4-

-fJU] - 2- (2 - t: KP=£S>-2-9- (h'J7Jl/ 

^P^JU) -9H-7Ml/>-9-t-^ 

[0179] [jb40] 

[0180] Ib^t) (D) 

2- {4- [ ( 9 R) - 2-yjltn-9 - t: h*P^>- 9 - (h'j7M 

- 9 H -7JU:* U>-4 --f JU] - 1 H - 1 —f 

} - 2 K 

[0181] e>tl5o 

F 

O 

.X1-
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s itzti ic <fc o T PS:£ £ ft £ fc © T & i\, 

[0182] 1&!J0|J1 (^7°-tr;U©M^) 

1 ) 1 (Its® (2) ) 3 0 m g 

2) Wfank-tAU-X 10mg 

3 ) ?UJt 1 9 m g 

4) X^T 'J 0 A 1 m g 

IK 2K 3) £<fctM) ^IPLT, iz^^>ti70izJUlZ^mt^o 

[0183] mmnz mmomm 
1) ^wy 1 utsm (2) ) i o g 

2 ) ?LM 5 0 g 

3) 1 5 g 

4) •—44 g 

5) 7f7lJ>i7^i/'5A 1 g 

IK 2K 3) ©MfcsJ:t;3 0g©4) £7k"Ci^U 

o©Sfe^(Cl 4 g®4) g©5) £;f^U £T$£$I 

iz&vnmt&o Z.(D&?IZLZ, 1 1 mtts® ( 
2) ) 1 Omg^tttSi^l 0 0 0i^o 

[0184] |S,^y 1 : -f > tf h • P D H 

^©m. ^ufePDHStt^fly^-rsci^^cfcy, r»cpttLfc0 

[0185] (PDHK 1 

khPDHKI (hPDHKI, */->/<>$ (G e n b a n k) 

§L4 24 5 0. 1) ©i£©^ VA^ft^rZI—K1~£ 1 . 3kbp7 

=?V*^ h^r^U (PCR) [:«tykSffcDNA^P,f 

lUfco PCR-eN^JCF L AG-T a g L/cB&^ h PDHK 

1 c DNA^#1U (p ET 1 7b-Novagenft) IZO 

n--><?bt£o m^xmmw^xmrn (DH5a-TOYOBOtt) 

IMLfco ^7X$KDNA^flU DN 
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[0186] h P D H K 1 )&&m%(Dtc6t)lZs WiM. h PDHK 1 cDNA p E 

T 1 7 L 2 1 (D E 3 ) (Novagenft) 

^K$E^L/CO *Hs£ft¥>j§JtO. 6 (6 0 0 n mo l/L) 

T-3 0°C-e±^il^1±/co 5 0 0 jam o l/L -f V 7°P tMU-/3-f*#^ 

^ ^11^3 0107 

50t^iML/cm, 5a/t>^SitcJ:y^Ufeo ^®I^-XhISS^7 

-f ^P7P-f^/ +f-(Ci;''Ji^L/co F L AG-T a g 

% F L A G 77 -f — f -f — >f)\/ (S i gma£t) (Ci: lJ ftM. L/c0 

[0187] 2 0 m m o l/L N- (2 - t: KP+s>ifJI/) £X^>-N' -2 

-i^>7JU*>It-7KItlbf h U 7 A (HEPES — NaOH) „ 500 

mm o l/L j^bfh'J7A, 1% if D > P-Jk 0. 1% # 

U t°u>7°p y (^i/P-y £ 

F — 6 8) ( p H 8 . 0) -e^U£&}# L/cti, 20mmol/L HEP 

ES-NaOH, 1 0 0 ju, g/m L FLAG^^f 5 0 0mmol/ 

L i^bfh'J7A, 1% if bV^'JP-Jk 0. 1% ^bPZ'^ 

F — 6 8 ( p H 8 . 0) 

[0188] F L AG-T a 2 0m 

mo l/L HEPES —NaOH, 150mmol/L J^bfh'J7A 

, 0. 5 m m o l/L If b>^7$>0l^l (EDTA) , 1% If 

U>yjp-,/k 0. 1% ^Pz>^F-6 8 (p H 8. 0) (C^L^S 

#rU -8 0°C(C^#L/co Zy-tr-HCPiU h PDHK 1 ©Bilt(i9 

O%£±0£ P D 

[0189] 3fSi)S (5 0 mm o I /L 3 — ^ 'J J 7°PA>7JU*>I£ ( p H 7 

. 0) % 20mmo l/L 'J yWt&M—t} 'J 0 A, 60mmol/L iH 

lb il'JOA, 2 m m o l/L iUlb "7 7 A, 0. 4mmo l/L E 

DTA, 0. 2% 7°)l> U — y 0 F — 6 8S 2mmol/L ^f^XD-T 

h-JU) tplZ&^Ts 0. 0 5 U /m L PDH (7^/501 P D H*tl^k 
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Sigmatt P 7 0 3 2 ) £<fctf 1 . 0 At g / m L hPDHKI 

U 4°CU-^ y^iL^-i/ay LTPDH/h PDHK 1 

L/co 

[0190] famtK (DMSO) -e^lKL/co 9 6^/\-

7XlJ7UVll7-f^P^U- h (Corning ft 3 6 7 9) (C P D 

H/hPDHKI mSW 2 0 y, L % 1 . 5 L £ <fc tf 3 . 53/x 

mo l/L ATP (MSi)fcT^fK) 8. 5/iL»U 

PIPDHKM^T^/CO nmOJLJMZ(oi-tt)ytcDMSO£ 
1. 5/iLijDLfco t/c, P D H&fc<DEi*i&g.%mMT2>tctb<D77y 

OO^jiiztes (CDMS0£ 1. 5/iLiiu HPD 

H K 1 £|&lNfco 

[0191] Wt\>sTs SJt (5mmo l/L h 'J 0 5mmo l/L 

ZII > +f 'f A A % 12mmol/L NAD, 5mmol/L f 7$ V 

H°P'J>it MSi)fcT^fK) £1 OMLiiU ^T-9 

a V -r £ d £ £ <fc y, i#PDH L fco 

[0192] P D H iZfchj Z> 3 4 0 n m ©P&ftJt <7 • 7°D- h 'J-^-

izxmfetz ztiz£v, p D H<fc yns N A D H £*ti±! utc 
0 hpDHK 1 mmm (%) i { (w^b^ti©PDHS 
t-MI©PDHM) /7'7>^0PDH;gtt-»PDH;g© } X 

1 0 0] fr£>H!±!L/co I C5Q{mth PDHK 1 Pi»5 0%^2 &<D 

tmit'SMtLTlt'SM (2) , Ib^t) (2 h) fccfctffci^tl (3) 
tcWi '•'(<- "f§ XVtc |p 1 k^J\t"o 

[0193] (P D H K 

HKPDHK2 ( h PDHK2, V—yj^yO (G e n b a n k) 

§BC040478. 1 ) (DM^s h PDHK2 cDNA^P-> (pR 

ece i ve r—M01/PDK2 — GeneCopoe i a £t) £rS(C% 

P C R XNMmlZ FLAG-Tag LtcftM. h PDHK2 cD 
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N A Ls $ — (p ET 1 7b-Novagent) VZO P — z: > 

(DH5a-TOYOBOtt) 

L^Co MI;L^P->£[WI£U ^7X$KDNA^iU DNABBfll# 

[0194] h P D H K 2)g'|4#gE!©/ctf)(C, B^h P D H K 2 cDNA^CpE 

T 1 7 L 2 1 (D E 3) (Novagenft) ^ 

mn^btzo 6 (6oonmo I/L) 

T-3 0°C-e±tm^1i/co 5 0 0 jam o l/L -f V 7°P fcfJU-/S-f 

0 *> *Ma£3 o°ce 

-f 7P7P-f#y +f-(ci; y5^#L/c0 F L AG-T a g {\tJD7 >/^5t£ 

% FLAG77^-fY-^K:J:tJML/co 20mmol/L HEP 

ES-NaOH, 500mmo l/L i^bfh'JOA, 1% 

'jp—;k 0. 1% 7°;UP->> ̂  F - 6 8 ( p H 8. 0) -"C^U^^L 

/cti, 2 0 m m o l/L HEPES-NaOH, 100jiig/mL FL 

AG^7°fK\ 5 0 0mm o l/L J^bfh'JOA, 1% 

P-Jk 0. 1% ^PZ>^F-6 8 (p H 8. 0) 

&mbfc0 FLAG-Tag 7°-;U 

U 2 0 m m o l/L HEPES — NaOHs 150mmo l/L i^(b 

fh'JOAs 0. 5 m m o l/L EDTA, 1% If U > f 'J P-Jk 

0. 1% XlUP->>7 F — 6 8 ( p H 8 . 0) (CML^JTU -8 0°CtC 

&#Ufc0 h P D H K 2(DS#m>lSti9 0%£±@£ P D 

L/co 

[0195] W (50mmo l/L 3 — ^ ;k* 'J J 70P^>7Jk*>It ( p H 7 

. 0) N 2 0 m m o l/L 'J 'J 0 A, 60mmo l/L 

'fb^UOA^ 2mmo l/L HHb V 7*^5> 7 A% 0. 4mmo l/L E 

DTAN 0. 2% 7°>/U P — "V 7 F — 6 8 N 2mmol/L 

h-JU) 0. 0 5 U /m L PDHfc^t/O. S^g/mL 
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h PDHK2^U 4°C-e-0ft-f a y LT P D H/h PD 

H K M^b^(iDMSO-e^lKL/co 9 6^/\-7 

11J 7 UV^ig^-r^P7oU-h(CPDH/hPDHK2|S^20yLtL% 

Mi^b^t)1. 5jLtLd3<fctf3. 5 3 jxm o l/L ATP (MffimZTft 

W 8 . 5/iL»U 4 5 P D H K o fc0 x 

(CDMS 0£ 1 . 5/iLijDLfco t/c, PDH 

£J&<D&j:&]£&MfcTZtcdt)<D7:7 yo 0 ijuctt, <b£-ti©ftfey (c D 
MSO^I . 5yu,L;|sJpLs h PDHK2^|l\fc0 SJt (5mm 

o l/L hfJl/hfyMi~ ^ 'J OAs 5 mm o l/L piVf^AA, 12 

mmol/L NAD, 5mmol/L Mllr^C T 

^IIR) £ 1 Oyu,L^JpLs 9 O^PEIK >dpZL^<—i/ a yfZ> ZL t (Ci; 

y . i#PDHL/Co PDHJ5J&iiumiC£tt£ 3 4 0 n m 

jg£v>rony°\y-K'j-y-tcT^-rsci^tCcfcy, PDHj5j&icj;y 

m^tlZ N A D H £*tai L/Co hPDHK2 (%) 

^ PDH)^-nm(oPDHstt) /^V^CPDH 
P DHStt) } X 1 0 0] £>nai L/co I c 50{it& h P D H 

K 2 im» 5 o 2 £<»i^b^«jt y wai L/c0 

W^b^t)<hLT^t) (2) , ib^t) (2hK (3) , ib^t) 

(A) , Ib^t) (B) , Ib^t) (C) , £<fctMbl^tl (D) £ffl^/cil^C 

?# <Q tlfcln^^rlilTCDil 1 (C^1"o 

[0196] 
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[H1] 

hPDHKl IC50 

(M m o l/L) 
h PDHK2 I C50 

(M m o l/L) 
qc&m (2) 0. 0 0 4 7 0. 0 0 4 6 

(2 h) 
0. 0 0 6 6 0. 0 0 4 9 

-fb-CT !^ ( 3 ) 0. 0 0 3 5 0. 0 0 4 2 

(A) 
— (T^S'J® 0. 0 0 5 1 

•fb-^t) (B) — (7^S'J© 0. 0 0 7 4 

(c) 
— 0. 0 0 6 7 

(D) - (^$te) 0. 0 0 5 1 

[0197] : E X vivo P D H 

p-a-K-KPf h 7V*UOA/H^Uy h (INT) ±±t£^£^LTN 

A D H f Sc^iayPDH L tc0 

JEMfeM&S p rague — Daw I eyr> h ̂ £S^£¥^fc(£Mll'fb'n 

mmiz^yy&izmftttLtco izmw (o. 5%?<^JU^P-T^K 
mm, 5 m L/ k g ) £L/c0 5lfc(i 

2 O0#H^IC, h/0\s¥$-)l1- h'J0A60mg/kg 

LTJ»£ffiL. L/c0 

M L/cM^c;Sfim© 9 {£#©7jO£ L/c*^-f (0. 2 

5mo l/L Tv-^P—Tvs 5mmo l/L h U7, (t KP^i'^fiL') 

( p H 7 . 5), 2 m m o l/L EDTA) 

(C/fisiQ Ls TK u h p yy~y-f if—i/NT^t\;Ev~y-i xL/C0 

-h£6 0 0Xg, 4°C% 1 0#F^Si/t>UT±,f£0JKUfco ±HmL^ 

1 6 0 0 0 X g% 4°C% 1 O^ni^LTM^ffco Z.(D)t^.^:^Vi-

-f 1 rn L (C^M Ls |tunicii/t> L/c0 £ ©Sfcfi&S: 
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-8 0°C(C^#L/co 

UfcflgJMMlcSfifi©3{^(Dy^Ltc^Vi-^ XmWsltk&>P 

AHCgSflDU I'J hPV^f^t-fXL/c0 * +v 

?-h^6 00Xg, 4°C, 1 O£f^5LT±;i£0JJXL/co ±;i£m£ 

1 6 0 0 0 X g, 4°C, 1 O^ni^LTM^ffco £ 

1 m L izn&ffl U |fUHlCiI/t> L/c0 o ©Sfcfi&S: 

h P > K U 7®^<h Ls - 8 0°C(C{£# L 

tCo 

$hPVKU7ffiMiSU (0. 2 5 mo l/L X 

^P-X, 2 0 m m o l/L hUT, 

( p H 7 . 5), 5 0 m m o l/L j^b^UOA, 1m L/L 4-

(1, 1, 3, 3-fh7^fJ^'fJI/) 7i if U>yj p-

JU ( h "J h>X- 1 0 0) ) (CM L/co PDH PDH ( 

P D H a Sft) t I® PDH ( P D H t Sft) (D 2 Ltz0 P D 

H t tc&iZs $ K =i > K u ymmit(o. 2 
5mo l/L 7,9 U— Xs 20mmo l/L h U7, (t 

) ( p H 7 . 5), 5 0 m m o l/L 

ImL/L h'J hVX-1 0 0, 4 m m o l/L 40 

m m o l/L iH'fb7?' 1 Ommo l/L V9 • PifEltf K 'J 

OA) 3 7 °C (C T 1 0 >*ZLS<-*> a > Lfc0 +F>7° 

jL>mnm?-mRLfc$ KP> K>J71114 O^L7'^ 
LT^tl^tl9 6^-f ̂ P7°u- h(C»L/co otUCJ5£5 

(0. 056mmo l/L U >It;b U 0 A3fSj)S ( P H 7 . 5), 

5. 6mmo l/L D L-^jJl/Zf V, 2. 8mmo l/L NAD, 0 

. 22mmol/L f j7 $ > tl0P U 0 . 1 1 m m o I / L PI> 

+f-fAA, 1. ImL/L h'J hVX-1 0 0, 1. Immol/L 

1. 1 g/L 7>/U7°$ >, 0. 67mmol/ 

L INT, 7. 2 jam o l/L 7xt/'>^ h"f JU7 x — h, 2 8mm 
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ol/L X * +t $ KItf h'J OA) 80 fiLmabfco IZ 

5 0 m m o I /L tfh U 0 A£, (CffM?J<£^ 

*ven2 o AtLgsflpu ^"FICT'C >^^—>3 > L/CQ ititft 
I N T©3g5ulC&H-r£ 500 — 7 5 0 n mlZ&ttZm. 

tnzfis- K ,)-y-izzmvmizm,MLTVk%fkmt%:W-&L 
tco £>7"^ >^0 L3I 

INT. PDHMtLfco PDHtig'ilCMt^PDHa 

HH Ls PDHMMiiiLfco 

W^b^t)<hLT^t) (2 h) , Ib^t) (3) , Ib^t) (AK 4b^t) 

(B) , Ib^t) (C) fccfctMb^tl (D) 

2, ^1 (ST) &tf^2 (J^M§$) (C^-To %tc, (2) 

'Q'tl//cip^:^:H3 L^to 

[0198] [^2] 

PDHa Stt (PDHt ?£tt© °/o) 
I T IHMS-ilfc 

5 0#^ 20 5 mm 20 R^fgJ 

» 
3 

mg/kg « 
3 

mg/kg « 
3 

mg/kg W 3 
mg/kg 

(2 h) 13 ± 3 59±6 13 ±3 31 ±5 31 ± 10 59 + 2 31 ± 10 44 + 12 

ffc-o#! 
(3) 13 ± 3 56±8 13 + 3 32 + 9 31 ± 10 70 + 9 31 ± 10 42 ±3 

-(kg* 
(A) 13 ±3 35±6 13 ± 3 16 ± 10 31 ± 10 32 ± 14 31 ± 10 24 + 7 

•fb-n-#) 
(B) 13 + 3 43 + 7 13 ± 3 10 + 3 31 ± 10 59 + 5 31 ± 10 30±4 

(c) 13 ± 3 44+5 13 ± 3 13 ±3 31 ± 10 53 ± 4 31 ± 10 28 ±7 

(D) 13 ± 3 41 ±15 13 ± 3 20 ± 1 31 ± 10 43 + 7 31 + 10 24±3 

«+1 (n = 3) 

[0199] 
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[H3] 

fb-n-tJ 

PDHa (PDHt m^<D %) 

fb-n-tJ 
I f 

fb-n-tJ 5 mm 20 B#PB1 5 20 mm fb-n-tJ 

m* 3 
mg/kg 

3 
mg/kg 

3 
mg/kg 

3 
mg/kg 

(2) 28±6 74 ± 12 28 ±6 50 ±16 42 + 4 88 ±11 42±4 61 ± 15 

(n = 3 ) 

[0200] ^3 : Z D F 7 h iZ&tf H b A 1 c iZfttZ 

-an 
(sti^>£) 

(5.9% fat diet, *'J IV* JUgSlil) 

L/c 2 Zucker Diabetic Fatty^yh 

at. 7®i£, •;/<-) >}ijt 

, H b A 1 c (c, ££{*£¥£ 

fc0 7'> h (CMi&'fbni^ (1 mg/k g/5mL) ^rBtSg 3 0t 

P^tutC 1 0 1 05^PjS^lfco IM07V h (C (£ 0. 5%p<f JU-tzJU 

• —L/c0 Jx-^11 4 B @ (cMIIS^Av,Q^ifli;&tT^N 

, H b A 1 c (%) ^)iy^L/c0 D u n n e t t y 

*i£U feP»P<0. 0 5 Z^MtfrteLtco 

W.mik'&MtLTik'&M (2) (3) £fflLN/cJi^ct#e>ti 

/c|p^^:iilT(Z)||4 

[0201] [^4] 

H b A 1 c (%) 

» 1 mg/kg 

#&%} (2) 3.6 + 0.3 3. 2 ±0. 1* 
(3) 3.7 ± 0.2 3.4 ± 0.1* 

1400 
TOtt±IS*^ (n=10) 
*p<0. 05 & IP (Dunnettl® 

[0202] ESH$y 4 : h E RG (human Ether — a — go — go Rela 
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ted Gene) y f ̂  "7 > 7°§S1I 

(SSI&£&) 
Human ether — a — go — go related gene ( 

h E RG) fAH E K 2 9 3BB (Cytomyx Limited) 

INT. h E 

L/c o hERGiAHEK 2 9 3»(t C 0 2-f ( B N A — 

111, ZfemU SS 3 7 °C, j^l£;tfX>j§Jt 

5%, tSffl;SS©IS^#TT^iML/c0 Col lag 

en Type I Coated 7 5 c m277^P (4123 — 010 

s M'rO J y^Tvtt^zstt) SitfCo I I agen Type I Co 

a t e d 3 5m (4 000 — 0 1 0, Iflf^ J 

L/c o 10%FCS (Fetal calf serum 

, /H htt) , 1 %MEM Non — Essential Ami 

no Ac i ds So I ut i on (NEAA, hP'yx >$^2* 

tt) ^r^JP L/c E — MEM (Eag I e Mi n imum Essent i 

al Medium (E a r I e' s Salts, 

ffi&m) ) Z.tl\,ZhERG&fc^%mm*Mft\tZ>tcto<b2 
enet i c i n£r400ju,g/mL (DlmfS-lZfeZ) 9 (CjP Xtc0 

LT, h E R G4 txb 7 Stud, 3 5 m mi^#JIIl(C 3 X 1 

04i©h ERGiAH E K 2 9 3«£SfflL/c0 mfem IZftWkt 
F*3(C(£, ±IEip#>S(C g e n e t i c i n (<{ y tf h • V ^ 

L/co 

^b^t)©Msi^>j§Jt^ (NaCI :140mmol/ 

L, KCI :2. 5mmo I / L, MgC I 2 : 2mmo I / L, C aC I 2 

: 2mmo l/L, HEPES : 1 Ommo l/L, g I ucose : 1 0 

mmo l/L (T r i s - b a s e^ll^Tp H 7. 4 (CUSS) ) f^T^Frttl 

©l^^tl^/)^/cftim)jiS/)^I^L/co M^£<hLT, ( 

2 m m) 0. 2 5mm©Y-t u be(C<J;lJ 
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L/c0 P*!±!3lJt&s #J0. 4 m L/m i n t L/c0 

immmmTizm?tca L/C3 5mmmmm 
>y h Ls - tub e <fc ^ 

o (Potassium Glucona 

t e : 1 30mmo I /L, KCI : 20mmo I / L, MgC I 2 : 1 mm 

o l/L, ATP—Mg : 5mmo l/L, EGTA : 3. 5mmo l/L 

, HEPES: lOmmol/L (T r i s-b a s e^ffll^pH7. 2 

(Cllil) ) L/Co IfflEciHC conventional whole c 

ell patch clamp Ls — 8 0 m V t L/c 

0 o^yy°myyy° (AXOPATCH-

200B, Axon I nst ruments, I nc. ) (C ^ iti^g L 

, V7 hOx7 (pCLAMP 9. 2, Axon Ins 

t ruments, I nc. ) f in. — *? (IMC—P 

642400, Intermedical Co. , Ltd. ) (ClXl) 3AA, 

tC o 

h E R Gs^®}iy^(i;^® 2 L/CQ &£, b©±i^&IN 

T&command potent i a I ({^^Bfe— 80mV, prep 

ulse + 2 0 m V, 1. 5 #^, test—pu I se — 5 0 m V, 

1 . 5%m) ^7,T h E RGlf^lg^t/co 

Ii ( 1 ) : _tlB command potential^, 1 H z t* 2 

firmxtc0 

Ii ( 2 ) : _b|E command potent i a I i,Z pCLAMP 

9. 2CDP/3 subtraction T, leak ^ 

otl£3Jt£i1'J^LT^(Z)¥£]£h ERGlf^ L/c0 

Ii (1) (C^TIi (2) £?ji\ (#j3£f^) s Ii (2) (DJiykX 

%btltc h E R GB^CD test—pu I s e (C & tf £ t a i I 

i^hERGiai^Lfco rnks d), (2) 
mzmvm[;ft\>\ h E RGB^{s^)iy^L/c0 
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££L/ch E RG«;Mt£30=EtiL/c (#j 1 0£f^) te. 

Lfco l4:| t [R]^H(<- h E R G ^k. 3 [°] 

L (^10% 30ibntcn^M^mwMyfo'iko)h 
E RGt}ii^: L/c0 

T-01 o^-eiEii L/c3@®h 

E RGe;Mt©¥*^it (Before© £ 1 0 0 % <h t L 

fco CI Ls R e I at i ve cur 

rent (%) <hLT®HHL/c0 

Relative current (%) =1 OOXAvB 

A : M;S)i}^£© h E RG1M 

B : 1 0 fimxmULtz 3 0© h E R G 

-fiS (Befo re {jS) 

t/c, D M S OmiZttt ZmW^XTCD^Z'^W-^ L/co 

(%) =10 0- (CvD) X 1 0 0 

C : Relative current (%) CD1?:^ 

{g 

D : D M S 0£¥© Relative current (%) CD^i^Hi! 

W^b^t)<hLT^t) (2), 4b^t) (3) , Ib^t) (A) „ ( 

B) % (C) <13 'tMb'n'l'^] (D) l/N/c^ *•"(<-'Q-tT/Zcip^^H 5 

[0203] 
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[H5] 

Silft (/x mol/L) (%) 
ICEo« 

(li mol/L) 

(2) 30 24.4 >30 

fb-£-4^ (3) 30 27. 3 >30 

-fb-n-#) (A) 10 11. 8 >10 

fb-R#? (B) 
1 
10 

17.4 
72.9 

3. 6 

-fb-nfel (c) 3 
30 

11. 5 
69. 0 

13. 2 

-fb^ (D) 3 
30 

9.4 
67. 5 

14. 2 

?b BXIEL L-fco 

[0204] SS®I0!I5 : ST^^P 

(SSI&£&) 
t; SCDffFS^PV-A (X e n o t e c h H 0 6 2 0, jj&lJg (H 

fKtil) % 0. 2mg p rote i n/mL) ^1 OOmM'J yWit) 'J 0 A 

(p H 7. 4 % /3 — nicotinamide adenine d 

inucleotide phosphate: 1. 3 m M% D — glue 

ose — 6 — phosphate : 3. 3 m M % inUb V %-i/ 0 A : 3 . 3 

mM, glucose — 6 — phosphate dehydrogena 

s e : 0. 4 5 U/mL^W CISU £££, MeCN/DMSO ( 

9 5/5) [ZXmmLtc^mt^ (HM5^M) t;Ip Lfco 
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t e c t o r TQ Detector) L/c0 %btl 

(%) L/co 



WO 2014/142290 69 PCT/JP2014/056825 

(2), (3) , itti® (A) , itti® ( 

B) , (C) (D) 

[0205] [^6] 

If 5 ^ n y - A (a#^%) 
t b y-y b 
1 0^ 6 Oft 1 0ft 6 Oft 

-fb^#? (2) 98. 8 96. 5 98. 8 100. 0 

fb-a^ (3) 98. 4 85. 9 102. 7 95. 8 

-fb-cH^i (A) 34. 8 0. 0 24. 8 0.0 
{b^fe (B) 98. 0 88. 2 101. 1 92. 1 

(c) 94. 0 75. 1 94.2 85. 3 
{b^% (D) 105.4 101. 5 105. 2 105. 1 
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s /OtSfiE, 4>t£*fllk EBKS^^E 

, 7f n-Afemtfcs 3^»smfL m 

jtJM. $ h p > K <J 701s < K p > K <J TBMffifc US, S^imMEE 

£E, ^-M(D^®5%tcm£B(Dtc&b(DWM(D^®]J$fit L 



WO 2014/142290 70 PCT/JP2014/056825 

[11^112] 

HacOflfiH 
^ [ I ] 

LitM 
o 

H3G OH 
/ 

H,C. 3 xf 
H3C ' •„ 

< M 
\V // 

H^-x p*\ /= 
"V °-\JL XJ* 

F- ^ >; OH 
F t-r F 

m 

n & 1 £;/c&2£^f0 ] 

£ ft £ £ /c &^ ©^H±fF^ £ ft £ J^o 

[yfb2] 

I? Hx il. 
H,C\ A, 3 X m2 

X m* Hfi H 
M*c >, << SN 

V\ » V;....',' OH V-" H}C ,0H / 
* ..?/ 

H<C -\ /=an "S~ \ /' \ < \ 
~V-4 //"""( /) e~\ $ \ /) o-"V.I >/ 

f' * [I I] lifcn, F lp [i i 

[11^113] ^ [ I I ] : 



WO 2014/142290 71 PCT/JP2014/056825 

iitsi 

[11^114] 

O 
H3C._ 

\ 
"NH, 

H3C N 

wr OH 
"liV / 

HSC 
y. 

< > 
\V i \l <J ; 
/ 

\ 
G-'-X ij 

~V w 
r~X OH 
F F 

^ [ I I h ] : 

[fc4] 

H»C 
o 

.A NH, 
H3C ;N_ 

[II] 

X 0H 'H2G 
l 1 hj 

tizmmu 2 
[ I I I ] : 



WO 2014/142290 72 PCT/JP2014/056825 

[<b5] 

o 

ilMio 
5RII7] II^I11 75H5 (Dl^ttltx 1 lI(C|ES©^bci^^/c(i^:(Z)M^±I^ 

PDHKPI#^yo 

^clI8] II^I11 JbMSCD^ttlfr 1 lI(C|ES©^b^t/c(i^(Z)M^±I^ 

PDHKipi#^yo 

#319] II^I11 75^5 1 lI(C|ES©^b^t/c(i^(Z)M^±I^ 

PDHK2PI#^yo 

^1110] II^I11 7bM5(D^ttlfr 1 lI(C§Ei6©4b^£/c&^(Z)Mil±I^ 

^1111] II^I11 lI(C§Ei6©4b^£/c&^(Z)Mil±I^ 

?LIt€T^yo 

^clI12] II^I11 75^5 1 lI(C|ES©^b^t/c(i^(Z)M^±I^ 

-f U P< ^# U v £ 

KP— AS iiElfn.$ifiL im?LItifll^ limits 4>t£ 

4>t£*fllk SBRS^^% 7f P—AttSI'fb 

fcs ^Ksmfu IMJM. w* 
^ $ h p > K U TMs $ h p > K U mZtc&Bftihfrfc 



WO 2014/142290 73 PCT/JP2014/056825 

(D ̂  |$j tc (i >p o 

RS 3. tc (i)p^^yo 

[=|>fcili4] USSJra-nffiSE#* 

mmw 12=m(o^ms 
tc &>£H£y0 

[1I5RII15] 2§E*6©^ 

\$3~£tzl&}uW;Mo 


